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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00IIero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOMU
oOpasoBarenbHOM Tmporpammbl, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydéroMm
GbenepanbHOi paboueil mporpaMMbl BOCHUTAHHMA M KOHLENIMM IPENoAaBaHUsl y4yeOHOTro
npeamera «®Puszmka» B o0pa3oBaTeNbHBIX  OpraHm3anusx Poccuiickoii  ®Denepanmw,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1Mo (pU3MKe HampaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usuke coOTBETCTBYET
tpeboBanusM PI'OC COO K miIaHUpPyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHbIM
pe3yabTataM OOy4YeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh peau3allid MEXKIIPEIMETHBIX
cBsizell (M3UKU C €CTEeCTBEHHO-HAyYHbIMM YYEOHBIMHM IpeaMeTaMu. B Hell omnpenenstorcs
OCHOBHBIC LI€JIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JMYHOCTHBIE, METalmpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[TporpamMManogpu3MKEBKIIOYALT:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHUS Kypca (pU3UKU HAa 6a30BOM YpOBHE, B TOM YHCIIE

IpeMETHBIE PE3YJIbTaThl M0 T0/1aM 00YUYEHHUS;

e conepxkanue yueOHoro npeamera «duznkay 1o rogamMm oOydeHHs.

®dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbL, BBICTYIIAsl B KAYECTBE yU4eOHOTo
npeaMeTa B IIKOJIE, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAHUH 00 OKpY’KaroIleM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMmHel, ounonorue, ¢usmueckoi reorpadueit u acrpoHomueit. Mcnonp3oBaHue W aKTHMBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJOTHMIl B cdepe D3HEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHsS] HOBBIX
MaTepHaJioB C 33/laHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue GU3NKU BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GOpMUpOBaHUE YMEHUI
NPUMEHATh HAyYHbIH METO]I TTO3HAHUS MPH BHITIOJIHEHUN UMHU YU€OHBIX UCCIICOBAHUM.

B ocHOBY Kkypca (u3ukH 17151 yPOBHS CpelHEro o0I1ero oopa3oBaHus MOJIOKEH Psl HJieH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABIISETCS JJOTUYECKH 3aBEpPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEll MaTepuai Kypca pU3uKu 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymumm B Kypce sBisiercs (OpPMHpPOBaHHE TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzanysi IpeAnoiaraeT UCIOIb30BaHUE TYMaHUTAPHOTO
noTeHImana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3HMKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HDABCTBEHHBIMU U 3KOJIOTMYECKUMHU IIPpoOIeMaMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypce (pu3nku npeamnonaraeT 3HaKOMCTBO € IIMPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX MPHIIOKEHUH N3yUYEeHHBIX TEOPUH U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEPKaHMS,
MNOCBAUIEHHBIX 3KOJIOTMYECKUM Tpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palnoOHAIBLHOTO MPUPOIOTIOIb30BAHUS U
HKOJIOTHUECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha yYpOBHE CpeaHero oOmero oOpa3oBaHUS
ABISIOTCS  (pu3uueckue Teopuu ((HOopMHUpPOBaHHME MPEIACTABICHUH O CTPYKType IOCTPOCHMS
¢u3nyeckoil TeopuM, poiau (yHIAMEHTAJIbHBIX 3aKOHOB M IPUHIMIIOB B COBPEMEHHBIX
IPEICTAaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcs MPExXIe BCETO 3a CUET
OpraHu3aly SKCIIEPUMEHTAIBHON NEATeNbHOCTH o0ydatonxcs. J{ims 6a30Boro ypoBHsI Kypca
(GU3UKH — ITO UCMOIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOphIE B MporpaMme IO (PU3NKE OOBEAMHCHBI B OOIIMIA CITMCOK
YUYEHHUYECKUX NPAaKTUYEeCKUX paboT. BelaeneHue B ykazaHHOM IepeyHe 1abopaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYaCTHHKaMM 00pa3oBaTeIbHOIo
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieynBaeTcsi OBJIAZICHUE OOYYAIOIIMMUCSH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEpEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH W IIOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAENseTcs PEelIeHHI0 Pacu€THBIX W KadeCTBEHHBIX 3amad. [lpu sTom
JUTSL pacU€THBIX 33/1a4 PUOPUTETOM SIBISIFOTCS 3aJ1a4M C SIBHO 33/IaHHON (PU3MUECKON MOJIEIBIO,
MO3BOJISIOIINE NPUMEHSATh HM3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KayeCTBEHHBIX 3ajjau MPHUOPUTETOM
SBJISIIOTCSL  3aJaHMs Ha OOBSICHEHUE IMpOTeKaHWs (U3NYECKUX SBJICHMM U IpOLECCOB B
OKpY’Karolle >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootrBerctBuum ¢ TpeboBanusimu  PI'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecnieyeHn0 ydyeOHOro rmnpoiecca 0a30BbI YpOBEHb Kypca (DU3MKM Ha YpOBHE CpPEIHEro
o0rmrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIa. B xabunete
(bU3UKU T0JKHO OBITH HEOOX0AUMOE JTA00PATOPHOE 00OPYIOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUECKHUX MPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpanoHHOe 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUU C MPHUHLIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W OOECIEUMBACT TIOCTAHOBKY TEPEUMCIICHHBIX B MPOrpaMMe TI0
¢u3nKe KIFOYEBHIX JEMOHCTPALMN ISl HMCCIIEOBAHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHTaMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT GopMmMupyercs B
BUJIC TEMAaTHYECKUX KOMILJICKTOB M OOECIeYMBAaeTCs B pacdyére OJHOrO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abOpaTOPHOrO OOOpYyJOBAaHUS JOJKHBI OBITh
MOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IIU(PPOBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHIi.

OCHOBHBIMU TIEISIMU U3y4YeHUs (PU3UKH B 00111eEM 00pa30BaHHHM SIBIISIOTCS



dopMHpoBaHHE HMHTEpeca M CTpeMJICHHs OOydYaloIMXCsl K HAayYHOMY H3yYCHHIO
IPUPOJIBI, Pa3BUTHE UX WHTEIUICKTYaJIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEJICTABICHUH O HayyHOM MeETOJe TIO3HaHUuS U (HOpMHUpPOBaHHE
HCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3yuyeHHs] OCHOB CTPOCHUS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUI 00BSICHATH SBJICHUS C UCIIOIB30BaHUEM (DU3UUCCKUX 3HAHUHI 1
HAYYHBIX JI0Ka3aTEeJIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH Ul PA3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JlocTmkeHne STUX Iesell 00ecTeYrBaeTCsl PEHICHHEM CIEAYIOMMX 337ad B IpOIecce

M3y4eHus Kypca GU3HKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHusI:

puoOpeTEHNEe CUCTEMbl 3HAHWK 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIIOYAsi MEXAHUKY, MOJICKYJIAPHYIO (PU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(GU3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUW TMPUMEHSATh TEOPETUYECKHE 3HAHUS [Jid OOBSICHEHHS
bu3MYeCKuX SIBJICHUA B TPUPOJE U MJsl TNPUHATUS TPAKTUUECKUX PEIICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKon
MOJIeIbIO, 3aJla4, TMOAPa3yMEBAIOIIUX CAMOCTOSTENbHOE co3/aHue (HU3NUecKon
MOJIENH, aJICKBATHOM YCIOBHUSAM 33]1a4u;

MOHMMaHHUE (PU3UYECKHX OCHOB U TMPHUHIIUIOB JEHCTBHS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOLECCOB, UX BIMSAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITENTFHOTO TJIAHHPOBAHUS U MPOBEACHHS (DU3MUECKUX
DKCIIEPUMEHTOB, aHallM3a W  HUHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM IS PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBeHb) Ha YpOBHE CpelHEro oouiero oOpa3oBaHUS
orBojuTcs 136 yacos: B 10 kiacce — 68 ywacoB (2 yaca B Hezneno), B 11 kmacce — 68 dacoB (2

yaca B HEJIEINIO).
[Ipennaraemslii B mporpamme 1o (Gu3nke nepedeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISICTCS PEKOMEHJIOBAaHHBIM, YYHMTENb JIeJIaeT BBIOOP TPOBEICHHs JTabOpaTOpHBIX PabOT U

OTIBITOB C YUETOM WHIUBUAYATbHBIX OCOOEHHOCTEN 00yUaOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
Ousuka — Hayka o npupoje. HayuHble MeTOAbI MO3HAHUS OKpYy»Karolero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid u npoueccoB. Hayunesie runores3sl. Ousnueckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Ponp m Mecto ¢us3uku B (OPMHPOBAHHMM COBPEMEHHON HAay4yHOW KapTHUHBI MHpa, B
IIPAKTUYECKON NEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHasorossle ¥ MU(GPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TATINKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe JaBukeHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpemHSs CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopAuHaT. CloKeHHE TEepeMEIICHUN 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBoOonHoe majeHune. Y ckopeHrue cBOOOHOTO MaIeHu .

KpuBonuueiinoe naBmxeHue. J[[BUkeHHe MarepualbHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM IO MOAYJII0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTh. Ilepuon u
yacToTa oOpaieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudyeckue yCTpOWCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBH)XCHHE
CHapSIOB, IIETTHBIC U PEMEHHBIC TTepeIavH.

Jlemoncmpayuu

Mogenb cuctemMbl 0TCUETA, MIUTFOCTPALINS KUHEMATHUECKUX XapaKTEPUCTUK JBHXKCHHUS.

[TpeoOpazoBanre ABMKEHUI C UCTIOIH30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenne aBmxeHus Tena, OpoIIeHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOTHOTO TaICHUS.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3ydeHune HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECTICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MYTSAMH,  TNPONHJACHHBIMM  TEJIOM  3a
MOCJIEIOBAaTEIbHbIE paBHbIE MPOMEKYTKM BpPEMEHH IpPH PABHOYCKOPEHHOM JBHXKEHUU C
HayaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3yuyenue ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa



[Tpuniun otHocutenbHOcTH ["anuiies. [lepBoiit 3akoH HetoToHa. HEpImanbHbIe CUCTEMBI
OTCU€Ta.

Macca Tena. Cwuma. Ilpunuun cynepnio3unmu cuil. Btopoit 3akon HerooTona st
MaTepUAIbHOM TOUKHU. TpeTuit 3akoH Hbr0TOHA [1711 MaTtepraibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBIeHUS
P ABUKEHUU TeJIa B )KUJKOCTH WM rase.

[ToctynarenpHoO€e 1 BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TEA.

MoMeHT cuiabl OTHOCUTENBHO Ocu BpaiieHus. lliedo cunbl. YcnoBus paBHOBecus
TBEPAOIO Tea.

TexHuueckue YCTpPOHCTBA M MPaKTUYECKOE NPUMEHEHUE: MOJIIMIHUKY, JIBUKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiii.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHEHME CUII TPEHUS TOKOS, KAUE€HUS U CKOJIbKEHUSI.

Ycnosus paBHOBeCHs TBEPAOTO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHue ABMxkeHUs OpycKa 110 HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPY)KUHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeJIa, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3aKoHbl COXpaHeHUs 6 MEXAHUKE

NMnynbsc MatepuanbHO TOUKM (Tea), CACTEMBbI MaTepUaIbHBIX TOUYEK. MMIynbe cuibl 1
W3MEHEHNE UMITYJIbCca Tejla. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernueckast sHeprus marepuaibHON TOUkU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
SHEPIHH.

[TorenunanbHas sueprus. [loreHnnanbHas 3Heprus ynpyro 1eopMupoBaHHON MPYKUHBIL.
[ToreHunanbHas 3HEpPTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble M HEMOTEHIMANIbHbIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXAHNYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBA U NPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.



PeakTuBHOE IBHKEHUE.

[Tepexox moTeHIMATBFHON SHEPTUN B KHHETHYECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne aOCONIOTHO HEYNPYroro yaapa C IMOMOILIbIO JABYX OJMHAKOBBIX HHTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIbI C M3MEHEHHEM MEXaHWYECKOH »Hepruu Tejla Ha
IIPUMEpE PACTSHKCHUS PE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHU M UX OMBITHOE 000CHOBAHHE.
bpoynoBckoe naBwxkenume. Juddys3ums. Xapaktep ABKCHHUS W B3aUMOJICHCTBUS YaCTHI]
BemecTBa. MoJlen CTPOCHHsS Ta30B, JKUIKOCTEH M TBEPIBIX TeN M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.
[locTostnHas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mopenp uneanbHoro rasa. OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETHYECKON TEOpuu
ueanpHOro rasa. AOCOJIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHYECKON SHepruu
TEIJIOBOTO JBMKeHMs dactun rasa. [llkama temneparyp KeneBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3ompoliecchl B UcaIbHOM Tas3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe MmpencTaBiIeHHe U30IPOLIECCOB: N30TEPMa,
u30xo0pa, nzobapa.

TexHuueckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Llemoncmpayuu

OnbIThl, [OKa3bIBAIOLIME JHUCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKYI
OpraHUYECKUX COCIUHEHUM.

OnbITl 10 AUPPY3UH KUIKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mognens onbiTa [lITepHa.

OnBITHL, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYISIPHOIO B3aUMOJCHCTBHUS.

Mogens, HIUTIOCTPUPYIOLLas IPUPOY JaBJICHU ra3a Ha CTEHKU COCY/a.

OnBIThI, HIUTIOCTPUPYIOLIUE YPABHEHHE COCTOSHUS UACAIBHOTO rasza, H30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

OmnpeneneHnne Macchbl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MEpEeHHH o0bEéMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPHI BO3/1yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETPaMU COCTOSIHUS PA3pEKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonnHamuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJIWHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHenus. KoianuecTBo TemaoTel U paboTa. BHyTpeHHsISI SHEPrHsl 0THOATOMHOTO
UJeaIbHOIO ra3a. Busl Teronepeayu: TEIUIONPOBOAHOCTb, KOHBEKIUS, U3JIydCHHE. Y IebHas
TEIUIOEMKOCTB BellecTBa. KoMyecTBO TEMIOTH! IPU TEIIONEPEIAYE.

[Tonsstue 00 ammaGatHoM mporecce. IlepBbiii 3akoH TepMmoanHamukH. llpumeHeHue
MEPBOro 3aKOHA TEPMOAMHAMUKHY K H3ompoleccaM. ['papuueckast uHTepIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHaMuki. HeoOpaTuMOCTh IPO1IECCOB B IPUPO/IL.



Tennossie MamuHbl. [I[pUHIANIBL JEHCTBUS TEIIIOBBIX MamuH. [IpeoOpa3zoBanus SHEpTUu B
TeroBbIX MamuHax. Koadduuuent nonesnoro aeiictust teruoBoid mMammubl. Lukin KapHo n
ero Ko3((UIMEHT MOJIE3HOTO IeHCTBHS. JKOIOTHIECKHE POOIEMbI TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M IpPAaKTUYECKOE IPUMEHEHHUE: JBUIATElIb BHYTPEHHEIO
CropaHusi, OITOBOI XOJIOJMIEHUK, KOHIUIINOHED.

Jlemoncmpayuu

H3MeHeHre BHYTpEHHEH SHEpruu Tejla MPU COBEPUICHUH DPAOOTHI: BBUIET NMPOOKH U3
OyTBUIKM TOJ ACMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAITSA).

M3MeHeHne BHYTPEHHEHN dHepruu (TemMnepaTypsl) Tejla Ipy TEIUIonepeaaye.

OnbIT N0 aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHEIO CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Pazoevie nepexoovl

[TapooOpa3oBanne u KoHjeHcanus. Mcmapenne u  kuneHue. AOCONOTHasS U
OTHOCHUTEIIbHAs BJIXKHOCTh BO31yXxa. HachlmeHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT JABJICHMUS.

Teépnoe Teno. Kpucraimuyeckue u amopdHbie Teaa. AHU30TPONUSI CBOMCTB KPUCTAILIIOB.

Kunkue xpucrtamubel. CoBpeMeHHbIE MaTepuanbl. [lmaBieHue W KpuUCTALIH3ANMs. Y AeabHas
TeruioTa miasiaeHus. Cyonumanusi.

YPaBHeHI/Ie TEIUIOBOro OallaHca.
TexHuueckue YCTpOﬁCTBa U TPAKTHUYCCKOC IMPUMCEHCHUC. TUTPOMETP U MCUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH TOJIYYCHUA COBPCMCHHBIX MaTepurajioB, B TOM qHucCie
HAHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Llemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MTAPOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CnocoOb1 U3MEpEeHUs BIAKHOCTH.

Hab6nronenne HarpeBaHus U TUTABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMoHCTpa1us KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO31yXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Dnexmpocmamuka

ONeKTpu3anusa TeNl. OJEeKTpUYeCKHil 3apsan. JlBa BHUIAa BIEKTPUYECKHX 3apsioB.
IIpoBOTHUKY, TUBIEKTPUKH U ITOTYIPOBOJHUKN. 3AKOH COXPAHEHMS JJIEKTPUUECKOTO 3apsiia.

BszaumoneiictBue 3apsmoB.  3akoH  Kymona. TodeuHblid  3ieKTpUYeCKHMH  3apsia.
Onekrpuueckoe nose. HanpsokéHHocTh snexkTpuueckoro mnousd. [lpuHmun cyneprno3unuu
EKTPUYECKUX MOJIeH. JINHUY HANPS)KEHHOCTHU IEKTPUUECKOTO MOJIS.

PabGora cunm oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
[TpOBOAHMKY ¥ TUDIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. JIUdIeKTprIecKas MIPOHULIAEMOCTb.



OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTopa. DHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuueckue ycTpoilcTBa M IMPAKTUYECKOE NPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3€MJICHUE DJICKTPONPUOOPOB, KOHICHCATOP, KOMHUPOBAIBHBIN
anmapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY eTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEJl.

DIIEKTPUYECKOE TT0JIE 3apSKEHHBIX TEL.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DINIeKTpOCTaTUYECKas 3alIHTa.

JIMdIIeKTPUKY B JIEKTPOCTATUYECKOM I10JIE.

3aBUCHUMOCTh  3JEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAY  IUIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwiit 3nekmpuyeckuii mox. Toku ¢ paznuunplx cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUSI CYIIECTBOBAHUS 3JIEKTPUUECKOro TOKa. McTOuHMKM TOKa.
Cwuita Toka. [ToCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTnH.

DneKTpuYecKoe COIIPOTHUBIICHUE. VnensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JleHna. MOIMHOCTb 37IEKTPUYECKOTO TOKA.

DIEKTPOABUKYIAs CHJIA U BHYTPEHHEE CONPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DOneKTpOHHask MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIIEHUS] METAJLIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M NpPUMECHas MPOBOJUMOCTb IOJYIPOBOJIHUKOB.
CsoticTBa p—Nn-niepexoaa. [lonynpoBoJHUKOBBIE TPHUOOPEI.

DNEeKTPUUECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIMUTOB. DIEKTPOJIUTHYECKAs
JUCCOLUaIus. DIEKTPOIIN3.

DNEeKTpUUECKHil TOK B razax. CaMOCTOSTENbHBIM U HECAMOCTOSITENbHBIN pa3psia. MoaHuUs.
[Tna3zma.

TexHuueckue yCTpoilcTBa W TPaKTUYECKOE NPHUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPHUOOPHI, 3JIEKTPOOCBETUTEIbHBIE
mpUOOPBI, TEPMOMETP COMPOTHUBJICHUS, BaKyyMHBIH IHOJM, TEPMHUCTOPHI W (HOTOPE3UCTOPHI,
MOJIYITPOBOJHUKOBBIN TNO/I, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUSL.

3aBUCUMOCTh CONPOTUBIICHUS IIMJIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CMenaHHoe COeTMHEHUE TPOBOJHUKOB.



[Ipsamoe m3MepeHue AIEKTPOJABMKYIIEH cuiibl. KOopoTkoe 3aMbIKaHHE TrajdbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB 3JIEKTPOJIUTOB.

HckpoBo# paspsa v IPOBOAMMOCTb BO3AYXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne cMEIaHHOI0 COEAMHEHHs PE3UCTOPOB.

W3mepeHue 3IeKTPOABMXKYLIEH CHJIbI HCTOYHHMKA TOKA UM €ro  BHYTPEHHEro
COIPOTUBIICHUS.

HabGmronenue anexrpomnusa.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyllecTBIseTCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHUE, HaydHbIM (akr, rumores3a, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelmieHHEe CHUCTEMBl ypaBHEHWI, JHHEWHas ¢GyHKOus, mapabona,
runep6osa, ux rpaduKu U CBOWCTBA, TPUTOHOMETpUYECKUE (YHKIIUU: CUHYC, KOCUHYC, TAHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKJIECTBO, BEKTOPbl M MX IPOEKIHH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX TeEJ, JKUIAKOCTEW U Ta30B, 3JIEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JIEKTPOJIUTHYECKAs JUCCOLUAINS, FalbBaHUKA.

l'eocpaghus: BAaXKHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonozus: mpeodpazoBaHue IBUKEHUH € UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHMKE, TOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCca B TEXHHUKE (pakera,
BOJIOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOMJIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUsI COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YHUCIIE
HAaHOMATEpHaJlOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA MPUHTEp, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TATbBAHUKA.

11 KJIACC

Pa3nen 4. DaekTpoamHaMuka
Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA
[TocrosiHHBIE MarHUThHl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJE.
Bekrop MaruuTHON MHAYKIMU. [[pUHIUIT CyTIeprIO3UIMA MarHUTHBIX o€, JIMHUM MarHUTHOU
nHAyKIuy. KapTuHa TMHUI MarHUTHOM MHYKLIUH I10JIS IOCTOSIHHBIX MarHUTOB.



MarnuTtHoe 1oJie NpOBOAHUKA C TOKOM. KapTWHa NWHHMA MHAYKIMM MarHUTHOTO IOJS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOT'O KOJBIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHE. J[BHKEHHE 3apsKEHHOW YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBiieHUE HIEKTPOMArHUTHOM WHAYKUUHM. [lOTOK BekTOpa MarHUTHOM MHAYKIUU.
DIIEKTPOABMKYILAS CUJIA UHAYKIUU. 3aKOH 3JIEKTpPOMarHuTHoW nHaykunu dapanes.

BuxpeBoe siiekTpuueckoe IMoje. DNEKTPOJBMXKYIIass Cuia HHAYKIUU B IPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHayKTUBHOCT. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHuTHOTO TOJIsI KAaTYIIKA C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHuueckue yCTpoWCTBAa M NPAKTUYECKOE NPUMEHEHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHUE HIEKTPOHHOTO MTyYKa MAarHUTHBIM TIOJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD SJIEKTPOABUKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKaA.

SIBrieHME CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

HccnenoBanue 1eiicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKIIUH.

Pa3nea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpOMaAZHUmMHble KOJ1€O0AHUA

Konebarenpnast cucrtema. CB0OOOMHBIE MexaHWYeCKHWe Konebanusa. [apmMoHHUeckue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasSTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKHX KoseOanuil. [IpeBpaieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJNEOAHUS B UACATHHOM
KOJIOATeIbHOM  KOHType. AHAJNOTHsl MEXIYy MEXaHWYeCKMMU M 3JIEKTPOMAarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCaTbHOM KojeOaTeIbHOM
KOHTYPE.



[IpencraBienue o 3aTyxaromux KojieOaHUAX. BbIHYX/IeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CHHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMITTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U NOTPEeOICHUE BSIEKTPUUYECKON HHEPIUU.
OKOJIOTMYECKUE PHUCKM TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HHU.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUHU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cCUCTEMBI (IPYKUHHBIN UM MaTeMaTHYECKUN
MasITHUK).

HaGuroieHne 3aryxaromux KojaeOaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJIeOaHUH.

Habmroienue pesonanca.

CBOOOIHBIE AMEKTPOMArHUTHBIE KOJIeOaHus.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3onanc npu mocinenoBaTeIbHOM COEAUHEHUN PE3UCTOPA, KAaTYIIKUM MHAYKTUBHOCTH H
KOH/JIEHCATOopa.

Mopenb TMHAN IEKTPOIIepESadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBaHue 3aBUCUMOCTH MEpHOJia MaIbIX KOJleOaHU| Ipy3a Ha HUTU OT JAJIUHBI HUTU U
Maccsl Ipy3a.

HccenenoBanne NEPEMEHHOTO TOKa B LENM W3 IOCIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOpa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmHbsle 60J1HbL

Mexanuueckre BOJHBI, yclIoBUs pacnpocTtpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKHX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI M3JIydEHUS 2JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BekTopoB E, B, V B anekrpomarautHoi BojHe. CBOICTBa 37€KTPOMAarHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJioMJIeHHe, moyspu3anus, audpakuusd, uHrepdepenuus. CKoOpocTh
ANIEKTPOMATrHUTHBIX BOJIH.

[[Ixkana >JI€KTPOMarHUTHBIX BOJIH. [IpuMEHEHHE 3JE€KTPOMAarHUTHBIX BOJH B TEXHUKE M
OBITY.

[TpuHIIMIIBEI paIOCBA3U U TeNeBUACHUS. Pagnonokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuueckue ycTpoicTBa M INPAKTUUYECKOE NMPUMEHEHHE: MY3BbIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, panap, paauoONpUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTPaHEHUE TOMEPEUHBIX U MPOI0JIbHBIX BOJH.



KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakeHus U IPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBsI3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPA)XXEHHUE, IPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTephepeHIus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETA B OAHOPOIHOMN Cpefie.
JIyud cBera. ToYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akoHbl MpENOMIICHUS CBeTa. AOCOMIOTHBIA  MOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yron MNOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

CoOuparomue W paccewBaroimue JUH3BL. ToHKas nmH3a. DOKYCHOE pPACCTOSHUE U
ONnTHUYECKas CHiia TOHKOM JIMH3bL. [locTpoeHune n3o0paxeHuii B coOOMparoMX U pacCeUBarOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHUsT MAKCUMYMOB U MUHUMYMOB B MHTEp()EpPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHHS TJIaBHBIX
MaKCHUMYMOB IIPH MaIEHUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

ITonspuszanus ceera.

TexHuueckue ycTpolCTBa W IpPaKTUYECKOE MpPUMEHEHHE: O4YKH, Jyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
pemETKa, TOJISTPOUSI.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpoCTpaHEHUE, OTpPaKEHUE U MpeloMieHHe cBeTa. Onruueckue
pUOOPBHI.

ITonmHoe BHyTpeHHEE OTpaxkeHue. Mojieab CBETOBOAA.

UccnenoBanue CBOMCTB M300payKCHUM B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue naTepdepeHIinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmronenue aucrnepcuu cBera.

[TosryueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne noka3aresns IpeioMIEHUS CTEKIA.



HccnenoBanue CBOMCTB M300paKCHUM B JIMH3aX.
HabGnronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cIeIHAJILHOM TEOPHH OTHOCUTEIbHOCTH
I'paHnLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBE€Ta B BaKyyMmMe, IPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHTEIBHOCTH OTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU U COKPAILLEHUE ITIUHBI.
OHEprus U UMILYJIbC PEISITUBUCTCKON YaCTHLIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3znen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOI ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu GoTOHA C €ro YaCTOTON. DHEPrUs U UMITYIIbC
dboToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. YpaBuenue Diinmreitna 1 Gotosddexra. «Kpacnas rpanuna» hotosddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHUMHUYECKOE IEHCTBHUE CBETA.
TexHUueckue YCTpONCTBA M MpaKTHUYECKOE NpUMEHEHHe: (OTO3JIeMEHT, (HOTOJATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.
Llemoncmpayuu
D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.
Cseroguog.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. Onwitel Pesepdopna mo paccesHuto a-dactuil. [limanerapHas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u normouieHue GOTOHOB IpHU MEpPEXoje aroma ¢
OIHOTO YpOBHS 3HEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.
Bonnosble cBolicTBa yactuil. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaan3M.
CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.
TexHuueckne yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHWE: CIEKTpPAIbHBIA aHaIU3
(cTieKTpOCKOIT), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HabmoneHne nuHeuaThIX CIEKTPOB U3TyYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo



OKCIIEpPUMEHTHI,  JOKAa3bIBAIOIIME  CIIOKHOCTh  CTPOEHHUS  sApa. OTtkpbITHE
panuoaktuBHOCTU. OTBITH Pezepdopnaa mo onpeeneHnio cocTaBa paalioakTUBHOTO H3ITyYCHHUS.
CgoiictBa anb(da-, 6era-, raMmma-u3IydeHus. Biusaue painoakTUBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpeiTue npoToHa W HeiltpoHa. HyknonHas monens siapa IeiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe yucio sjapa. M30Torsbl.

Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIM Oera-pacmaj. ['amma-usnydeHue. 3aKoH
PaANOAaKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

Snepuble peakuuu. [lenenue u cUHTE3 SAEP.

SAnepubiii  peaktop. Tepmosnepusiii cuHTe3. I[Ipobmembl W TMEPCIEKTUBBI  SACPHOU
AHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI IACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

@OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

TexHu4eckue yCTpONCTBAa M MPAKTHUUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopmwvie pabomul

HccnenoBanue TpeKOB YacTHUI] (110 TOTOBBIM (oTorpadpusim).

Pa3nes 8. JiieMeHTBI ACTPOHOMUM M ACTPOPU3UKH

Oranbel  pa3BuTuUsd  acTpoHOMuH. llpukiiagHOoe UM MHPOBO33pPEHUECKOE  3HAUYEHHUE
aCTPOHOMHH.

Bun 3Bé3anoro neba. Co3Besust, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Comnnne. ConHeunast akTUBHOCTh. Mctounuk »Hepruum ConHia W 3BE3N. 3BE3IBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpaMMa «CHEKTpalbHBIA KJIacC — CBETHUMOCTBY». 3BE3MbI
IJIABHOM MOCIEA0BATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
MIOCJIEIOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3a. COBpEMEHHBIE IIPEACTABICHUS O
IIPOUCXOXACHNN U 3Botolnu CoslHIA U 3BE311. DTambl XKU3HU 3BE3 L.

Mineunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u neuxenne Connua B ['anaktuke. Tumnbt
rajJlakTUK. PajnoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipaxX raJlakTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa66na. Paz6eranuwe ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyenue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmionenus HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIOKECHUN
JUISL OTIpEICIICHUS MTOJIOKEHHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o0maronee NnoBTOpeHne



Ponp ¢u3uku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW |
THYECKOW cdepax NeATETbHOCTH 4YeloBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHu 0 (PU3NYECKON KapTHHE MUPa, MECTO (PM3UYECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IPEACTABIECHUN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Uzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyiecTBisieTcsl ¢ Y4ETOM
COJIEp’KaTEeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMM MaTeMaTuKH, OHOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHU.

Meosicnpeomemnuvle nowsimusl, CBSI3aHHBIE C W3YYEHHMEM METOJOB HAyYHOIO IIO3HAHUS:
sBIICHUE, HAy4YHBIA (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHHE,
HKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPbl U HUX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIUH,
MPU3HAKU TI0JI00US TPEYTOILHUKOB, OIPEIEIICHNE TUIOIIAU TUIOCKUX QUryp U 00bEMa Tel.

buonocus: snekrpuyeckue SBIEHUS B KUBOM MpHUpPOAE, KolieOaTeNbHBbIE ABHKEHUSA B
JKUBOM NIpUpoJie, ONTUYECKUE SIBJICHUS B JKUBOM IpHUpOJE, NCHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKON PEIIETKH, CIIEKTPAIbHbIN aHAIH3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KM MarHUTHBIX pyl, (GoTochEMKa 3eMHOU
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonozus: MTUHUM DJIEKTPOIIEpead, T€HEPATOP MEPEMEHHOIO TOKA, JIEKTPOJBUTATED,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TeJIeBU30p, aHTeHHa, TeiedoH, CBY-neus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yuebHOro mpeamera «®dusmka» Ha ypOBHE CpeaHEro oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JOJDKHO  OOECICUUTh  JIOCTHIKCHHE  CICIYIOIIUX  JINYHOCTHBIX,
METaNpeAMETHBIX U MPEAMETHBIX 00Pa30BaTEIILHBIX PE3YIbTATOB.

JIMHHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE PEe3yNIbTaThl OCBOCHHS yueOHOro mpeamera «DHU3MKa» JOIDKHBI OTPAXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHOW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpPHEHTAlil, MO3UTHUBHBIX BHYTPEHHUX
yOeXKIIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IICHHOCTSM POCCHICKOrO  OOIIecTBa,
paclIupeHe KU3HEHHOTO OIbITA U OIBITA ACATEIBHOCTH B IIPOLIECCE PEATU3AaLUUA OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENIBHOM E€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydarolmlerocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'O 4JIEHa POCCUICKOIr0 O0OIIECTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMAaHUCTHUYECKMX M JEMOKPAaTHYECKHX
IIEHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JIE€ATEIBHOCTh B HMHTEpEcax TI'pakJaHCKOro oOlIecTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa3oBaTeIbHON OpraHu3altu;

YMEHHME B3aUMOJEHUCTBOBAaTh C COLMAIBHBIMM HWHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKLIUSAMU M Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM IEATEIBHOCTH;

2)IaTpHOTHYECKOr0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAApCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3)AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CHTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCJIE B I€ATEIbHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4)3¢cTeTHYECKOTr0 BOCTIUTAHMSI:

3CTETHUYECKOE OTHOLIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOT'O TBOPYECTBA, MPHUCYILETO
buznueckoil Hayke;

5)Tpy10BOro BOCIIUTAHMS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOW, YMEHHME COBEpILAaTh OCO3HAHHBIA BbIOOp Oymymeit
npodeccuu 1 peaqTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPA30BaHMIO B OOJACTH (PU3UKU HA
MPOTSIKEHUH BCEU KU3HU,

6)3K0/10THY€eCKOro BOCIIMTAHUSA:



c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphl, OCO3HAHHE TIJIOOAJTBFHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IJIAHUPOBAHUE M OCYLIECTBIICHUE JICHMCTBHM B OKPYKAIOUIEH Cpele HAa OCHOBE 3HAHMS
L[eJIeN YCTOMYMBOIO PA3BUTHSI YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HaIpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7)UEeHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

OCO3HAHME [ICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOIIECCE U3YUEHUST (PU3UKU
OCYIIIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENIbCKYIO EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Bba3zoBble Jioruyeckue AeiicTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIeNIATh eNU IeATEIIbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUN MX JTOCTHIKCHHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3MUYECKHX SIBICHUSX;

pa3pabarbIBaTh TUIAH PEUICHUS MPOOJIEMBI C YIETOM aHAJIM3a UMEIOIINXCS MaTEPUATBHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JESTEIbHOCTb, OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LEINSM,
OLIEHUBATh PUCKH MOCIEICTBUI EATETbHOCTH;

KOOPJIMHHUPOBATh M BBIMOIHATH pPa0OTy B YCJIOBHUSIX pPEaTbHOT0, BHUPTYalbHOTO U
KOMOHMHUPOBAaHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

Ba3oBble nccienoBaTebcKue IeiiCTBUS:

BJIAJICTh HAYYHOH TEPMHHOJIOTHUEH, KIFOUYEBHIMH TIOHSATHSIMH W METOJaMH (U3NIECKOMH
HAYKU;

BJIaJICTh HAaBBIKAMU y4eOHO-MCCIIEJOBATENbCKOM U MPOEKTHOM NIeATENIbHOCTH B 00JacTh
(¢u3uKH, CIOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TOMCKY METO/IOB PELICHHs 337134
($U3UUECKOro coiepkaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO0B TO3HAHUS;

BJIAJCTh BHUJAMHU JEATEIBHOCTH MO TOJyYEHHIO HOBOTO 3HAHMs, €ro WHTEpIpeTaluy,
npeoOpa3oBaHUI0 W TPUMEHEHHWIO B Pa3IMYHBIX Y4YeOHBIX CHTyallUsX, B TOM YHCIE IPH
CO31aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalH3HpOBATh 3ajady, BBIIBUTATh
THIOTe3y €€ pelieHus, HaXOAWTh AapryMEHTHI U JOKa3aTeNbCTBA CBOWX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3UPOBATh TIONYyYEHHBIE B XOJ€ peHICHHS 3a7aud pPe3yiabTaThl, KPUTHUYECKU
OLIGHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh N3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (POpMyIHpPOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIBHOU AEATEIHHOCTH, B
TOM YHUCJIE IPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHDBIHN OIBIT;



YMETb MIEPEHOCUTh 3HAHUS N0 (QU3UKE B IPAKTHUECKYIO 00IaCTh )KU3HEACITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001aCTei;

BBIJIBUTaTh HOBBIE UJICU, IIPEJIAraTh OPUTMHAIbHBIC ITOAXObI U PEILICHMUS;

CTaBUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJIbTEPHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJICTh HaBbIKAMU MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3ALMI0 U
MHTEpIpeTalyio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM IMIPEJICTABICHHUS,

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTIOJB30BaTh CPEACTBA HMH(OPMAIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTHH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aLMOHHBIX 3a/ad C COOJIIOJICHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MMaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
THYECKUX HOPM, HOPM WH(POPMAIIMOHHOHN 0€301IacHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOIO COJAEP)KAaHUS B pa3iMyHbIX (opmaTax ¢ y4EToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayauTOpuHu, BBIOMpas ONTUMAIBHYIO  (GOpMYy
IIPEJICTaBJICHUS U BU3YyaIU3aL1H.

KoMMmyHukaTnBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUS:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKH KOHMIUKTHBIX CUTYallui U CMAT4aTh KOH(INKTHL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHsI C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ UHIAUBHYaJIbHON pabOThI;

BBIOMPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yu€ToM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JAEATEIbHOCTH, OPIraHHU30BbIBaTh M KOOPAWHUPOBATH
JIEHCTBHSI O €€ JOCTHKEHHUIO: COCTABJIATH IIAH JEHCTBHM, pacHpelessiTh pONH C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OILICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJAOI0 YJaCTHHKA KOMaH/bl B OOIIUHN pe3ylbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh WAEU C NMO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENbHYIO NESATENILHOCTh B 00JacTu (PU3MKU U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ad, IUIaH
BBIMIOJIHEHHUS] TMPAKTUYECKOH paboThl ¢ y4ETOM MMEIOUIMXCS PecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacuIMpATh paMKH Y4eOHOI0 IIPeMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUH;



JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO OJPYAULIUKA B OONACTH (PU3HKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIH HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTUBBI B JAESITEIHHOCTb, OLIEHUBATH
COOTBETCTBUE PE3Y/IbTATOB LEIISIM;

BJIQ/ICTh HaBBIKAMH [MO3HABATEIBHON pedIeKCUU KaK OCO3HAHUSI COBEPILAEMbIX JEHCTBUN
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIUIsl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETh OIICHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATH PEIICHHS 10 UX CHUYKEHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIHTATOB JICATEIbHOCTH;

MPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YNIbTaTOB AEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKH.

B npotiecce AO0CTHXEHUSI TUYHOCTHBIX PE3YyIbTaTOB OCBOCHHUS MIPOTrPAMMBI IO (hU3UKE AJIs
YPOBHSI CpeIHEro o0mero oopa3oBaHusi y 0OydYaIONIMXCSl COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
UHTEJJIEKT, MPEANoaraoiui coOpMUpPOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM SMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOLMOHAIBHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAILIMM, BKJIIOYAIONIEH CTpEMJIEHHE K JOCTUKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE JE€HCTBOBATHh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh AMOLIMOHAIBHOE COCTOSIHUE JApYTHX,
YUUTBIBATh €r0 MPH OCYIECTBICHUH OOILIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAaWBATh OTHOIICHUS C JPYTUMU
JOJIbMH, 3a00TUTHCSI, IPOSBISATH UHTEPEC U pa3peliaTh KOH(IUKTHL.

IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 10 Ki1acce npeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTh Yy O0OYUaIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KApTHUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
JIeITEILHOCTH JIIOACH;

YYUTBIBATh TPAHULBI TPUMEHEHUS HU3YYEHHBIX (PU3MUECKUX MOJEJIeH: MaTepualibHas
TOYKa, MHEepIHabHas cucTeMa oTcuéra, aOCOMIOTHO TBEPIOE TEJIO, MACANBHBIM Ta3, MOJEIH
CTPOEHHUsI Ta30B, KUJIKOCTEH U TBEPABIX TEJ, TOYCUHBINA HIEKTPUYECKUHN 3apsi]l IIPU pELICHUU
buznyeckux 3a1ad;

pacnio3HaBaTh (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPHH CTPOEHUS BEHIECTBA M DJIEKTPOJUHAMMKU:



PAaBHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJieHUe Tell,
JIBUKCHHE 10 OKPYXHOCTH, WHEpLUs, B3aumMmopeicTBue Ten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TEJ, U3MEHEHUE 00bEMA TEJ IpPU HarpeBaHUU
(oxJ1aXx/1€HNN), TEIJIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHIEHCALUs, [IaBJICHUE, KPUCTAJUIM3ALMS,
KUIIEHUE, BJIAKHOCTh BO3/lyXa, IOBBIIICHUE JaBJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBA3b MEKIY IapaMeTpaMH COCTOSHMs raza B H30IPOLECCAX, JJIEKTpU3alus Tell,
B3aMMOJCHCTBHE 3aps10B;

OINKCBHIBATh MEXAaHUYECKOE JIBUKEHUE, MCIOJIb3Ys (U3NYECKHUE BEIUYMHBI: KOOPJMHATA,
IIyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMILYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMAJIbHAs HSHEPrHs, MeXaHudeckas padoTa, MeXaHHMYECKass MOUIHOCTH;, MpHU
ONMCAHWU TPABUIBHO TPAKTOBaThb (PU3MYECKUM CMBICA HCHOJB3YEMBIX BEJIUYMH, MX
0003HAUEHHSI ¥ €JMHUIIBI, HAXOJIUTH (POPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PH3HUECKYIO BEIUYHHY
C IpyTUMU BEJIMYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBICHUS, HCIOJIB3Ys
¢u3nueckue BEJMYMHBL: JIABJIEHUE Tasa, TeMIlepaTrypa, CpelHsAs KHUHETHYecKash SHEeprus
XAOTUYECKOI0 JIBUJKEHUS MOJIEKYJ, CPEJHEKBAaApaTU4YHAas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprus, padora rasa, Kod(pQGUIMEHT MOJE3HOro JNEHCTBUS TEIUIOBOIO
JIBUTATEIIS; IPU OTIMCAHUH MTPABHIIBHO TPAKTOBATh (DU3MUYECKHI CMBICI MCIIOJIb3YEMBIX BEJTHMYNH,
uX OOO3HAYCHHMS W EIMHHIBI, HAXOTUTH (OPMYJBI, CBS3BIBAIONIME JaHHYIO (U3NIECKYIO
BEJIMYMHY C APYTUMHU BETUYUHAM;

ONMCHIBATh U3yUYCHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONb3ys (PU3NUYECKUE BETUYMHBL AJIEKTPUUECKUI 3apsi, 3JIeKTpUUYecKoe IMole,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, UX OO0O03HAUEHUS M EIUHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUYUHY C JPYTUMHU BEIMYMHAMU;

aHaATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SIBIEHUS, UCHONB3ys (DU3MUYECKHE 3aKOHBI U
NPUHLMIBL 3aKOH BcemupHoro tarotenus, |, |l u Ill 3akonsr HbioTOHa, 3aK0H coXpaHEHUs
MEXaHUYECKOM dHEPruu, 3aKOH COXPaHEHUs UMITYJIbCa, IPUHIUI CYNEPIIO3ULIUN CHUJI, TIPUHIUIT
paBHOIIpaBUsl MHEPLUHUATIbHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBSA3b CpPEJHEW KWHETUYECKOW HHEPrHH TEIUIOBOTO JIBHKEHUS
MOJIEKYJ ¢ aOCOJIIOTHOM TeMmIiepaTypoi, MEepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, NMPUATOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPaKEHUE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAIINUH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIOIb30BAaHUS B TOBCETHEBHOM KU3HU;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM W MPOLECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemMy/3ajady W TUIOTE3y y4eOHOro OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYIHPOBATH BHIBOKI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBIE H3MEPEHUs (PHU3UUECKUX BEJIWYHMH, INPH STOM
BBIOMpPATh ONTHUMAJBHBIM CIOCOO M3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
MOTPELIHOCTEW U3MEPEHUN;

UCCIIEIOBaTh 3aBHCUMOCTH MEXJYy (PU3MUECKUMHM BEIUYMHAMHM C HCIOJIb30BAHUEM
OpSAMBIX HW3MEPEHUH, MpH STOM KOHCTPYHUPOBaTb YCTAHOBKY, (DPUKCHpPOBaTh pE3yJIbTaThl



HOJYYEHHOW 3aBUCUMOCTU (PU3MYECKMX BEJIWYMH B BHJIE TaONMIl U IpadMKOB, J1€J1aTh BBIBOAbI
10 pe3yJbTaTaM UCCIIEI0BaHNUS;

coOmoaTh mpaBwia 0€30MacHOr0 TpyAa NpU TPOBEICHHHM HCCIEAOBAHMA B pPaMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEICKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbIO, HCIONb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 33a4M BbIOUPATh (PU3MUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYJbl, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaUeHUsI (PU3MUEeCKON BEINUHHBI,

pelaTe KayeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUMBYIO LIEMIOUYKY
pacCyXJIeHHI ¢ OMOpOo HA U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS,

UCTIONB30BaTh TPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPIpPETALUU U IPEACTaBICHUsS] y4eOHOU U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALUIO;

IPUBOJUTH MPUMEPBl BKJIAJa POCCUICKUX M 3apyOEKHBIX y4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, 00bSCHEHHE IIPOLIECCOB OKPYKAIOIIEro MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIOJIB30BAaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHus 6€30MacCHOCTH MpU 00pallleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpaHEHHUSI 3/10pOBbs U COOJIIOIEHUS HOPM KOJIOTUYECKOTO TMOBEICHUS B OKPYKAIOILEH Cpene;

paboTaTh B IPYIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboOTy
IpYyMNIbl, palMOHAIBHO paclpeneniaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIEATENIIBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJeKBaTHO OLICHMBATH BKJIAJ KaXXJOIO W3 yYaCTHUKOB I'PYIIBI B
peleHne paccMaTpruBaeMoil MpooIIeMBl.

K xonny oOyuenust B 11 kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpPAX poJib U MecTO (U3UKK B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NPAKTUYECKOU
JEeSTENIbHOCTH JIFOJIeH, IeJI0OCTHOCTD U €IMHCTBO (DPU3UYECKON KapTUHBI MUDA;

YUUTBHIBaTh TPAHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENeil: TOoYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEYHBIH HCTOYHUK CBETA, SJAEpHas MOJEIb aToOMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPU PEeLIeHUN (PU3UUECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (MIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAaHTOBOM (DU3MKM: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEeHCTBUS TOKa, B3aUMOJECHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
WHAYKINS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHUK C TOKOM M JBHXKYILIUICS 3apdf,
AIIEKTPOMAarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U MOJNSIpU3alusg CBeTa, JUCIEepCUsi CBeTa,
dorornekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEIYATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

OIKCHIBATh M3YYECHHBIE CBOMCTBA BEIECTBA (JIEKTPUYECKHE, MATHUTHBIC, ONTHYECKHE,
IIEKTPUYECKYIO ITPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3Yysl (U3UYECKHUE BEJIUYMHBL DJIEKTPUUYECKHM 3apsijl, Cuja TOKa, DSJIEKTPUYECKOe
HaIPSDKEHUE, DJIEKTPUUECKOE COITPOTUBIICHUE, PA3HOCTh MOTEHIIMAIOB, dJICKTPOJBHIKYIIAS CUIIA,



paboTa TOKa, MHIYKLIMS MarHUTHOro mousisd, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IPOIECCE TAPMOHUYECKUX AIIEKTPOMAarHUTHBIX
Kosie0aHui, (OKYCHOE pacCTOSIHUE M ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, WX O00O03HAuUCHHUS W EAMHHUIIBI,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

ONUCBHIBATh M3YYEHHBbIE KBAaHTOBBIC SBJIIEHUS U IPOLECCH, HCHOIb3Yysd (QU3NUECKUE
BEJIMYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4acTOTa CBETa, SHEPrus M
UMIynbCc (OTOHA, MEPHOJ IoJlypaclaja, SHEpPrus CBSI3M ATOMHBIX siep, IPU ONUCAHUU
NPaBUWIBHO TPAKTOBaTh (PU3UYECKUN CMBICI HCIOJIB3YEMBIX BEIWYHMH, WX OOO3HAYCHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMYHMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BEITUUMHBI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIMNBL  3aKkoH OMa, 3aKOHBI IOCJIEJOBAaTEIbHOTO W HApajyIeNIbHOTO  COCTUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH 5SJEKTPOMAarHUTHOM HMHAYKLMH, 3aKOH
HOPSMOJIMHEHHOTO PAaCIpOCTPaHEHUsI CBETAa, 3aKOHBbI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHMe OMHHIITeHHa Ui (QoTod(dderra, 3aKOH COXpPAHEHUS DHHEPruH, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXPAHEHMsI DJEKTPUUECKOIro 3apsiia, 3aKOH COXpPaHEHUS
MaccoBOI'0 4Mciia, MOCTyJlaThl bopa, 3aKOH paJuMOakTUBHOIO pacmnajaa, IpU 3TOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaT€MaTUYEeCKOE BbIPaXEHHE W YCIOBUS (TpaHUIBL,
00yacTi) IPUMEHUMOCTH;

OIPECIIATh HAIPaBJICHUE BEKTOPA MHAYKIUU MAarHUTHOTO IOJS IPOBOJHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH M OIMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUECKUX SIBJICHUH M TPOIECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEpEeHuH: 1mpu 3ToM  (OpMYIHPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
IPEJI0KEHHOTO0 000PYAOBAHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh MpsSMble U KOCBEHHBbIE H3MEpPEeHMs] (DU3MUECKHUX BEJIWYHMH, HPU 3ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEpPEHUs M MCIOJb30BaTh W3BECTHBIE METOIbl OLIEHKU
MOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHUN:
IOpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3yJbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3nyeckux BEIMYMH B BUAE TabmuI W TpaduKOB, [enaTh BBIBOJABI IO pe3yjibTaTam
HCCJIEJIOBAHMUS,

coOnronarh mpaBuia O€30MacHOr0 TpyAa IMPU MHPOBEIACHHM HCCIEIOBAaHUN B paMKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4EeOHO-UCCIIEOBATEIbCKOM M TMPOEKTHOW JESATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOpaTOpHOTro 000pyI0BaHUS;

pemiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (puU3MuYecKOW MOJENbI0, HCIONIb3Ys
¢u3nueckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJM3a YCJIOBHS 337a4l BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE [UIs €€ pEeLIeHHUS,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATLHOCTH MOJyYSCHHOTO 3HaUCHHsI (PU3MUeCKON BEIMUHHBI,

pelaTh KayeCTBEHHBIE 3a/auM: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEYMBYIO ILIEMOUKY
paccyKIeHUI C OIIOPO HAa N3YyYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMS;



UCIONIb30BAaTh NPU PELICHHMH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPHPOBAaHUS, MHTEPIPETAMH U TPEICTaBICHHUS y4eOHOH u
HAYYHO-TIOMYJIIPHONW HMH(OpPMAIUM, MOJYYEHHOM W3 Pa3IMYHBIX HMCTOYHHKOB, KPUTUYECKU
aHAJM3UPOBAThH MOJTy4aeMylo HH(POPMAIIHUIO;

OOBSICHATH MPUHIUIIBI IEHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS UX 0€30MacHOr0 UCHOIb30BaHUS B TIOBCETHEBHOM KU3HU;

PUBOJUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOEKHBIX y4EHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHUECKUE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUs 3/10pOBbs U COOJIIOIEHNS HOPM IKOJIOTHYECKOTO TTOBEACHMS B OKpPY KaIoLEel cpee;

paboTatk B TpyIIIe C BHITOJHEHUEM PA3IUYHBIX COIUATBHBIX POJIEH, MITAaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpelneNiaTh OOS3aHHOCTH W  IUIAHUPOBATh JICATEIIHOCTH B
HECTAaHJAPTHBIX CUTYalUSX, aJIEKBAaTHO OLICHMBATh BKJIAJl KaXJIOI'O M3 YYaCTHUKOB I'PYIIIbI B
peleHne paccMaTpUuBaeMoOi IPOOIEMBI.



"PaccmoTpeHo"
Ha 3acenanuu [1IMO
y4YuTENeH €CTECTBEHHO-
HAYYHOTO LIMKJIa
TIpoTokon Ne ot d

Samrycra 2023 1

Pyxoso, MO

esa A.A./

"CoryiacoBano"

KanennapHo- TeMaTHyeckoe ruiaHuposatue no ¢usuxe 10-11 knace

2023-2024 r.

Yautens Yepkaumua T.H.



10 KUIACC

No HanMenoBanuepas e 1os u KoanyectBouacos DJIeKTPOHHbIE
n/n TeMIpPOrpaMMal Bcero Konrpoabueiepaborsl  IIpakTuyecknepadornbi LA
o0pa3oBaTe/bHbIepecypChl
Paznen 1.OU3UKA U METO/Ibl HAYYHOI'O 1IO3HAHUSA
11 ®dusuKa 1 METOAbl HAYYHOT'O 5 bu6mmoreka [IOK
HO3HAHMS https://m.edso0.ru/7f41bf72
Uroronopazneny 2
Pa3zgen 2.MEXAHUKA
bubnnorexa [HOK
21 Kueariia > https://m.eds;f).ru/?f41bf72
bubnnorexa [HOK
2:2 Auaiia ! https://m.eds;f).ru/?f41bf72
2.3 3aKOHBICOXPAHEHHS] B MEXAHHUKE 6 1 1 Bubmiorexa LIOK
https://m.edso0.ru/7f41bf72
Hroromnopasznery 18
Pa3znen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubnuotexa [JOK
KWHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
bubnnorexka [JOK
32 OCHOBBITEPMOHHAMHKH 10 1 https:// m.edsi.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS 5 bubnuoreka [IOK
BemecTBa. PazoBbIe Mepexoabl https://m.edsoo.ru/7f41bf72
Uroromopazaeny 24
Paznen 4.9JIEKTPOAUHAMHUKA
4.1 DneKTpocTaTHKa 10 1 bubnnorexka [JOK



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

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

[TocTOAHHBIN NIEKTPUUECKUI

bu6mmoreka [IOK

42 TOK. TOKH B pa3IMuHBIX Cpeiax 12 https://m.edsoo.ru/7f41bf72
Hroromnopazaeny 22
PesepBHOEBpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

N KosnvecTBouyacon JJIeKTPOHHbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bcer  KonrTpoabubiepador IIpakruyeckuepador
TEeMIIPOrpaMMBbl o0pa3oBaTejibHbBIEpeCYP
n (1} bI bl
ChI
Pazngen 1.9JIEKTPOJIMHAMUKA
MarnautHoemone bubmmorexa [JOK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41c9
3JI€KTpOMaFHI/ITHa$H/IHI[y1(III/I$I 7C
Hroromnopazaeny 11
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
Mexanuueckne n bubmmorexa [IOK
2.1 9 1 https://m.edsoo.ru/7f41c9
3.]1GKTPOMaFHI/ITHI)IeKOJIe6aHI/I$I 7C
Mexanuueckue n bubmorexa HOK
2.2 5 1 https://m.edsoo.ru/7f41c9
3JIEKTPOMAarHUTHBIEBOJIHBI 7c
bu6mmoreka [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c9
7c
Uroronopazneny 24

Paszea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1

OCHOBBICIENUATTBHOUTEOPUHUOTHOCUTEITBLHO

CTH

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
ic

Nroronopazneny

Pa3znen 4 KBAHTOBASA ®U3UKA



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

4.1

DJIEMEHTHIKBAHTOBONOITUKHA

bubmuoreka [JOK
https://m.edsoo.ru/7f41c9
7c

4.2

Crpoenuearoma

bubmuorexa [JOK
https://m.edsoo.ru/7f41c9
7c

4.3

ATOMHOESIPO

I/ITOFOHOp asaeiy

15

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c9
7c

Paznen 5.9JIEMEHTBI ACTPOHOMUU N ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJIEMEHTBIACTPOHOMHH U aCTPOPUIUKH 7 https://m.edsoo.ru/7f41c9
7c
Hroronopasaeny 7
Paznen 6.ObOBIIAIOIIEE IIOBTOPEHUE
bu6mmoreka [JOK
6.1 O0001marIIeenOBTOPEHHE 4 https://m.edsoo.ru/7f41c9
ic
Hroronopazneny 4
PezepBHOEBpemMs 3
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

KoanuecTB

Ne
Temaypoka 0 4acoB
n/n
ITo tany ITo ¢pakTty
1 ®usnka — Hayka o npupoje. Hayunsie MeToab! NO3HAHKS OKPYKAIOIIETO MUPA
5 Ponp 1 MecTO Gpu3uKu B pOpMHUPOBaHUHN COBPEMEHHON Hay4yHOU KapTHHBI MUpA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH
3 Mexanuueckoe 1BukeHue. OTHOCUTEIBbHOCTh MEXAaHUYECKOT0 IBMKeHus. [lepemenienue, 1
CKOpOCTb, YCKOPEHUE
4 PaBHOMEpHOENPSIMOIMHENHOEABUKEHNE 1
3) PaBHOYCKOpEHHOENPSIMOJIIMHEUHOEIBUKEHHE 1
6 CBoOogHOE MmajieHue. Y CKOpeHue CBOOOTHOTO TaACHUS 1
7 KpusosnHeliHOe nBrkeHue. JIBHKEHUE MAaTEPUAIBHON TOYKH T10 OKPYKHOCTH 1
8 [Tpurumn otHocuTenbHOCTH ["anunes. MHepuuanpHble CUCTEMBI OTCUETA. 1
[IepBbiiizakonHpr0TOHA
9 Macca tena. Cuina. Ilpunnun cynepno3unuu cui. Bropoit 3akoH Herotona s 1
MaTepUaIbHOU TOUKH
10 Tpernit 3akoH Hpr0TOHA 7151 MaTEpHAIIBHBIX TOYEK 1
11 3akoH BceMupHoro TsaroreHus. Cuna tsxecty. [lepBaskocMUUecKasCKOPOCTb 1
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 1
13 Cuna tpenus. Koappunment tperns. Cuna cCOpoTHBIEHUS NP IBHKEHUH TEa B 1
JKUJKOCTHU WM Ta3e
14 [ToctynarenbHoe U BpaliaTenbHOE IBHKEHUE a0COIIOTHO TBEPAOTO Tena. MOMEHTCUIIBI. 1
[Inegocuibl. Y cinoBUsApaBHOBECUATBEPAOrOTEIA
15 HNmnynsc MaTepuanbHONH TOYKH, CUCTEMbI MaTepHAIbHBIX ToueK. IMIynbc cuitbl. 3aKoH 1

COXpPAaHCHUA UMITYJIbCA. PeaKTI/IBHOGJIBI/I)KeHI/Ie




Pabota u moutHOCTh cuiibl. KuneTnueckas sHeprust MaTepuanbHOH TOUKH.

16 TeopemaoOu3MEeHEHUNKUHETUUECKOW IHEPTUU

17 [orennmaneHas sueprus. [loTeHnManpHas sHEPTUs ypyro 1ehopMUpOBaAaHHON 1
npyxuHsbl. [loTeHIManbHASIHEPTUATEINABOIN3UITOBEPXHOCTU3EMITH
[TorennuanbHble U HEMOTEHLIUANbHbIE CHIIbL. CBA3b pabOTHI HEMOTEHIMAIBHBIX CHJI C 1

18 M3MEHEHHUEM MEXaHNYECKOW SHEPIrUU CUCTEMBI TeJl. 3aKOHCOXPaHCHUAMEXaHUYECKON
JHEPruu

19 JlaGopatopHas pabota «lccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHUYECKOM 1
JHEPruy Tejla Ha IPUMEPE PACTKEHUS PE3UHOBOTO )KI'yTa»

20 KonTtponpHast padora no teme «Kunematuka. JlnHamuka. 3aKOHBI COXpaHEHUS B 1
MEXAHUKE

21 OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUH. bpOyHOBCKOE IBUKECHHUE. 1
Tudppysus

99 XapakTep ABUKECHUS U B3aUMOJICHCTBHS 4acTHUIl BellecTBa. MoAenu CTpOEHUs ra3os, 1
KUAKOCTEN U TBEPIBIX TEI

23 Macca monexyn. KomnuectBo Bemecta. [locTosiHHas ABoraapo 1

24 Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkanaremneparyplienscus 1

25 Wneanbusiii raz B MKT. OcnoBHoe ypaBHenne MKT 1

26 AOGconoTHas TeMIieparypa Kak Mepa cpelHell KHHETHUECKOM SHeprun ABUKEHUS 1
MoJiekyJl. Y paBHeHueMeHieneeBa-Kianeiipona

27 3akon/lanpToHa. ["a30BBIC3aKOHBI

78 JlaGopatopHas pabota «lccnenoBanne 3aBUCMMOCTH MEX]Ty TapaMeTpaMu COCTOSTHHS
Pa3peKEHHOrO ra3a»

29 W3onporeccel B H€aNbHOM ra3e U uX rpaduueckoe MpeacTaBiIeHue

30 BuyTpeHHss sHeprus TepMOAMHAMUYECKON CUCTEMBI U CIOCOOBI €€ U3MEHEHMUSI.
KonuuecTtBotennotsl u paboTta. BHyTpeHHASIHEPTrUsI0AHOATOMHOT OMI€aIbHOTOTrasza

31 Buasitennonepenaun 1




YV nenpHas TEIIOEMKOCTH BellecTBa. KOIMUeCTBO TEMIOTHI IIPU TEILIONEPEaAUeE.

32 .
AnuabatHsliinporiecc
33 [TepBrIii 3aKOH TEPMOJMHAMHKY M €T0 MPUMEHEHHE K U30IPoIleccam 1
34 HeobOpatumocTs mporieccoB B mpupoae. BTopoii 3akoH TepMOIMHAMUKA 1
35 [Tpunnun pevicrBus u KII/I TerutoBoi MamHbl 1
36 [uxn Kapuo u ero KITJI 1
37 DKOIOTUYECKUETPOOIEMBITEIIIIOIHEPTETUKI 1
38 O6o6maromuii ypok «MounekymspHas ¢pusznka. OCHOBbI TEPMOIUHAMUKI 1
39 KonTtponpHas padora no Teme «MonekymnsipHast puznka. OCHOBBITEPMOINHAMHUKI 1
40 [TapooOpa3oBanue 1 KoHaeHcalus. Vcrapenre u KurneHue 1
41 AOcCoIOTHAsI 1 OTHOCUTEIIbHAS BIIAXXHOCTH BO3yXa. HacklmenHusiinap 1
42 TBépnoe teno. Kpucramnnueckue u amopdHbie Tena. AHU30TPONUS CBOMCTB KPUCTAILIIOB. 1
Kunkne kpucramisl. CoBpeMeHHbIEMATESPHAITBI
43 [InaBrnenue u KpucTauM3anus. Y gelbHas TerioTa miasinenus. Cyonumanus 1
44 YpaBHEHHETEIIOBOTOOAIaHC A 1
45 DnexTpu3anus Tel. JNeKTpudeckuit 3aps. J(Ba Buia 23IeKTPUIECKHUX 3apsI0B 1
46 [TpoBOHUKY, TUAICKTPUKH U TIOTYIIPOBOTHUKH. 3aKOH COXPAHCHHS ICKTPUIECKOTO 1
3apsijia
47 Bsaumonericteue 3apsnoB. 3akoH Kynona. TodyedHbli 2JIEKTpUUYECKUI 3apsT
48 Hanpsok€HHOCTD 3JIEKTPHYECKOTO TOoJs. [I[pUHITUT CYNIepITO3HIINN DICKTPUICCKHIX TTOJICH.
JInHUMHATIPSKEHHOCTH
49 Pabota cuin anekrpocrarudeckoro nods. [Torenmman. PasHOCThIIOTEHITNAIOB
50 [IpoBOIHUKY U IUIIEKTPUKH B DJIEKTPOCTATHUECKOM TIOJIE.
JnanekTpuiecKasimpoOHUIIaeMOCTh
51 Onexktpoémkoctb. Konnmencarop
52 DNeKTPOEMKOCTH TIOCKOTO KOHJIEHCATOpa. DHEPIHsl 3apsHyKEHHOT0 KOHEHCATOpa




53

JlabGopaTtopHast paborta "N3mepenue 3meKTpOoEMKOCTH KOHJIeHcaTopa"

HpI/IHHI/IH ,Z[CP'ICTBHH U IPUMEHCHUEC KOHACHCATOPOB, KOIIMPOBAJIBHOI'O alllapara,

>4 CTpYHHOTO MPUHTEpA. DIEKTPOCTATUYECKAS3ANUTA. 3a3EMICHHEIICKTPOIIPHOOPOB

55 DJIEKTPUUYECKUI TOK, YCIOBHS €ro cymectBoBanus. [locrosHubl TOK. Cuia Toka.
Hanpspokenue. Conporusienue. 3akoHOMa jisiyqacTKanenu

56 [TocnenoBarenbHOE, NAapaIIEIBLHOE, CMEIIAHHOE COEAMHEHUE TPOBOHUKOB.
JlaboparopHaspabota «/3ydeHrneCMEIIaHHOTOCOETMHEHUSPE3UCTOPOBY

57 PaGota u MoiHOCTh 35ekTpruyeckoro Toka. 3akon/xoynsa-Jlena
3akon OMa a1 OJIHOM (3aMKHYTOM) asieKTpudeckoil enu. Koporkoe 3aMbIkaHue.

58 JlaboparopHas pabota «13mepenne D/]C ncrounrnka ToKa ¥ €ro BHYTPEHHETO
COTIPOTUBIICHUS»

59 DJIeKTpOHHAs MPOBOJAUMOCTD TBEPBIX METAIOB. 3aBUCUMOCTh COTIPOTUBIICHUS
METaJIOB OT TemMneparypsl. CBEpXIPOBOAUMOCTD

60 DNEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 2JIEKTPOHHBIX ITyYKOB

61 [TonynpoBoaHMKH, UX COOCTBEHHAS U MMPUMECHAs MPOBOAUMOCTh. CBOMCTBAp—N-
nepexoja. [lomynpoBoJHUKOBBIETIPUOOPHI

62 DIIEKTPUUYECKHI TOK B pacCTBOpPaX M pacrjiaBax JIEKTPOJIUTOB.
DNEKTPOIUTHYECKASIUCCOLNALUA. DICKTPOIHU3

63 DIIEKTpUUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pazpsan. MonHus.
ITma3ma

64 DneKTpuuecKkue mMpuOophl U YCTPOMCTBA M UX MPAKTHUECKOE IPUMEHEHHE.
[TpaBuaTeXHUKUOE30MACHOCTH

65 O0600marmuiypoK «IIEKTPOIUHAMHUKA

66 KonTponpHas pabota o Teme «3neKTpocTaThka. [[oCTOSHHBIN dNeKTprueckuii ToK. Toku
B PA3IMYHBIX CpeIax»

67 Kontponbnas padota mo teme "DnexkTpoarnHaMuka'

68 O6o6maromuit ypok mo Temam 10 kiacca







Ne KoaunuyecTBoyacoB
1 Temaypoxa Bee  KomrpombHbie Mpakrisecke Haram3yd = DueKTpoHHblenU(poBbHIEOOPa30OBAT
eHHs eJibHbIepecypchl
/ ro padoThI padoThI
n
ITocTossHHBIC MATHUTHI U UX
B3aUMOJieicTBHE. MarHUTHOE
ToJje. BI;KTOp MAarHUTHOM 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0c9778
WHIYKIIHH.
JIMHUMMAarHUTHOUMHAYKIUH
MarsuTHO€ 1oJjie IPOBOTHUKA
¢ TokoM. OnBIT Ipcrena. 1 bu6mmoreka [IOK
B3auMoelicTBrE TPOBOIHUKOB https://m.edsoo.ru/ff0c98fe
C TOKOM
JlaGopaTopHnas pabota
((I/I3yEeHI/IIZ Mal“I:II/ITHOFO I0JIA 1 1 bubmorexa IOK
https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOM)
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora 1 1 bubnuoreka [IOK
«HccnenoBanue necTeus https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha
pPaMKy ¢ TOKOM
JlelicTBME MAarHUTHOTO TOJIST Ha
JBUKYITYIOCS 3apsKEHHYIO 1 bubmuorexa [JOK

yactuiyy. Cuna Jlopenua.
PaGora cunsl Jlopenia

https://m.edsoo.ru/ff0c9df4



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

DJIeKTpOMarHuTHasE MHYKITHUS.
IToTok BeKTOpa MAarHUTHOM
uHaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHON
nHaykiuu Papanes
JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHON UHTYKITUI

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. SIBIEHUE
camounaykiuu. J/C
CaMOMHYKIIUU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU C
TOKOM.
DIIEKTPOMAarHUTHOETIOJE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpomucTBa U ux
MIPUMEHEHHUE: TTIOCTOSTHHBIE
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHU 3JIEMEHTAPHBIX
YaCTHUL, HAYKIIMOHHAS TI€Yb
O6o0maromuii ypok
«MarauTHoe€ 1oje.
DNIEKTPOMarHuTHasE UHIYKIUS»

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0cab82

11

KonTponbhas pabota no teme
«MaruuTtHoOe 1osne.
BHCKTpOM&FHI/ITH&?II/IH)IYKHI/ISI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

TapMOHUYECKHUX KOJIeOaHUH.
I[IpeBpaineHue 3HEpruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHOa MaJBIX KOJICOaHMA
rpy3a Ha HUTH OT JJTHHBI HUTH
U MaccChl Tpy3a»

14

15

16

17

KonebarenbHbIit KOHTYD.
CBoOoiHBIE
3HeKTpOMaFHI/ITHI)I€ KOHG63.HI/I$[
B UCaJIbHOM K0JIeOaTCIEHOM
KOHTYpE.
AHAJIOTUAMEKTYMEXaHUICCKU
MH H
3JIEKTPOMArHUTHEIMHKOJICOaHH
MU

®opmyna ToMmcona. 3akoH
COXPAHEHUS JHEPTUU B
u7earbHOM KollebaTeThbHOM
KOHTYpe

[Ipencrasienue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIE
MEXaHHYEeCKHE KOJICOaHus.
Pe3onanc.
BriHYX1€HHBIEIEKTPOMArHUT
HBIEKOJIEOAHUS

IIepeMeHHBIH TOK.
CunyconganbHbIi
[IEPEMEHHBIN TOK. MOITHOCTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

bu6nmoreka [JOK
https://m.edsoo.ru/ffOch9c4

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchb86

bu6nmoreka [JOK
https://m.edsoo.ru/ffOchd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

MEPEMEHHOT0 TOKa.
AMIUTUTYIHOE U IEUCTBYIOIIEE
3HAYE€HHE CHJIBI TOKA U
HaIPSOKEHUS

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
noTpebIeHue IEKTPUUECKOM
SHEPIruu

19

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, FeHEpaTopa
IIEPEMEHHOTI0 TOKA, JIMHUN
JJeKTponepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJICTBE
anekTposHeprun. Kymerypa
UCIIOJIb30BaHUs
3JIEKTPOIHEPIUU B
[IOBCEHEBHOM KU3HU

21

22

MexanndecKre BOJHEI,
YCJIOBHS pacTIpOCTPAHECHHS.
Ilepuon. Cxopocth
pacnpocTpaHeHus U JUIMHA
BOJHBL [lonepeunsie n
MPOJI0IbHBIEBOJTHBI

3Byk. CKOpOCTH 3BYKa.
I'poMKoOCTE 3BYKA.
Bricotarona. TemOp3Byka

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccab4

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

23

BHGKTpOMaFHI/ITHI)Ie BOJIHBI, UX

bu6mmorekxa [IOK



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

CBOMCTBA U CKOPOCTb.
[IIxana’neKTpOMarHU THBIXBOJI
H

https://m.edsoo.ru/ffOccfe0

[IpuHIMIIBI paANOCBA3U U

24 TeneBueHus. Pa3Butue
CpEeACTB CBsA3U. Pannonokamnus

o5 KoHnTtposbHas padota bubnuorexa [JOK
«Konebanust 1 BOJTHBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe

26 pacrnpocTpaHeHHE CBETa B bubnnoreka [JOK
OJIHOPOHOM cpene. ToueuHbIit https://m.edsoo.ru/ff0cd350
UCTOYHUK cBeTa. JIyu cBeta
OtpaxeHue cBeTa. 3aKOHbI

97 oTpaxkeHusd cBera. [loctpoenue bubnnoreka [JOK
U300paKEHHI B IUIOCKOM https://m.edsoo.ru/ff0cd4e0
3epKaie
[Ipenomnenue ceera. [lonHoe

98 BHYTpPEHHEE OTpaKeHUE. bubnmnoreka [JOK
[IpenenbHBIN YOI MOIHOTO https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPaKEeHUS
JlaboparopHnas paboTa

29 <<H3MI€):p€HII)/Ie n(f)KazaTensi bubmmoreia LIOK

https://m.edsoo.ru/ff0cd67a

MPETOMIICHUS CTEKIIa»
JInn3sl. [TocTpoenne

30 M300paKeHUI B TUH3E. bubnnorexka [JOK
dopmyria TOHKOM JINH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI

31 JlaGoparopHas paboTa



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

«H/ccinenoBanue CBOMCTB
M300paKCHHUH B JIMH3AX»

Hucniepcust cBera. CiiosXHbIM
coctaB Oemnoro ceta. L[BerT.

32 JlaboparopHas pabota
«Habnronenue aucrnepcun
CBETa»
HNutepdepennns ceera.

33 )IHq)pr;(I}iHiﬁ (I:IBeTa. bubmmoreia LIOK

) https://m.edsoo.ru/ffOced22

JudpaknuoHHas pemeéTka

34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
[Monsipuzanus cBera https://m.edsoo.ru/ffOcf02e
OnTuyeckue npudopsl U

35 YCTPOMCTBA U YCIOBUS UX
0e30MacHOro0 MpUMEHEHUS
['paHUIIBI MPUMEHUMOCTH

36 KJIaCCUYECKON MEXaHUKH. bu6mmoreka [IOK
[TocTynarel crienaabHON https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHFHOCTU
OTHOCUTETHHOCTD

37 OJITHOBPEMEHHOCTH. bubnuotexa [JOK
3amMejicHre BPEMEHHU U https://m.edsoo.ru/ffOcfa42
COKpAIlleHUE JITTHHBI
OHeprus ¥ UMITYJIbC

38 PEAATUBUCTCKOMN YaCTULIBI. bubnnorexka [JOK
CBsI3b MacChl C SHEPTUeH U https://m.edsoo.ru/ff0cfc68
UMITYJTECOM. DHEPTHUSIIOKOS

39 KonTtponbhas padora «OnTuka. bubnuorexa [IOK



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

OcHOBBI cIEIMAJIBHON TEOPUH
OTHOCHUTEIBHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonsl. opmyiia [1nanka.

bubmuorexa [JOK

40 DHeprusi ¥ UMITYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCICA0BAHUE

41 (bOT(I))aq)(beKTa. OHBII[TBI A.T. bubmmorexa LIOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl poTtorddekra.
42 ;gjsgg);tiiﬁHmTeHHa A bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015e
«KpacnHasrpanuna
doTtoardpdekra
. ﬁ:}gﬁ;l;:: ceta. Onwrtel I1. H. Bu6miorexa LIOK
. https://m.edsoo.ru/ff0d04a6
XUMHYECKOCACHCTBHECBETA
TexHuueckue yCcTpoucTBa U
MpaKTUYECKOe TPUMEHEHHE:

44
dboTorneMeHT, POTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
Pemienue 3amay 1o teme

45 <<3J'ICM€HTBIILBaHTOBOI71 bubnuorexa LIOK

https://m.edso0.ru/ff0d0302
OTNITUKH»
Mogens atoma ToMmcoHa.

46 OmneiTer Pesepdopaa mo bubnuorexa [JOK
paccessHuIO (-4acTHII. https://m.edsoo.ru/ff0d091a
IInanerapHasmoenparomMa

47 ITocrynarsibopa bubmorexa LIOK

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

W3nyyenue u nornouexHue
($bOTOHOB Mpu Mepexojie aroma
C OJTHOTO YPOBHS DHEPIHH Ha
JIpyroi. BuasiciekTpos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BouiHOBBIECBONCTBA YaCTHIL.
Bounsl ne bporis.
KopmnyckynsipHo-BOJIHOBO#
nyann3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAIUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OIIPE/ICIICHUIO COCTaBa
PaAMOAaKTHBHOTO M3ITYUCHHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anb(da-, 6era-,
raMmma-us3JIyuCHUs. Bnusnne
PAAOAKTUBHOCTH Ha KHUBBIC
OpTraHU3MBI

52

OTkpBITHE TPOTOHA U
HeliTpoHa. 3oronsl. Anbda-
pacraj. SJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacra.
I'amma-usnydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsi3M HYKJIOHOB B
anpe. SinepHsie peakuum.
SAnepuslii peaxtop. [IpoOremsl,
MEPCIEKTHBBI, SKOJIOTUIECKHE
ACIIEKTBHI SIJIEPHOM SHEPTeTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1

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



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

55

56

HAOJII0JIEHUS U pErUCTpaliu
3JIEMEHTAPHBIX YACTHII.
KpyrnsriicTon
«DyH1aMeHTaAIbHBIEB3aUMOEH
ctBus. EnquncTBodu3ndeckoit
KapTUHBIMUDPAY

Bun 3Bé3xHOro0 HeOda.
Co3Be3aus, spKue 3BE3/1bl,
[JIAHETHI, UX BUJIAMOE
nBmkenue. ConHevHasicHCTEMA
Connue. CoiHeuHas
aKTUBHOCTB. MICTOYHHK
sHeprun CoJiHIIA U 3BE3]T

57

58

59

3BE3/bI, X OCHOBHBIE
XapaKTePUCTHKH.
3BE3ALITIaBHON
MOCJICA0BATEILHOCTH.
BnytpenHee cTpoeHue 3BE3 1.
CoBpeMeHHbIe MPEeCTaBICHUS
0 MPOUCXOXKICHUH U HBOIOLIUU
CounHna u 3BE37

Mineynsiii [1yte — Hama
I'anaktuka. Ilonoxenue u
npmkenue CoaHIa B
I"anaktuke. I'amakTUKH.
UEpHbieAbIphI B AApaXTATAKTHK

Bcenennas. Pazberanue
rajnaktuk. Teopus bonsioro
B3pBIBA.




PenukroBoeunsnyueHue.
MeTarainakTuka

60

61

62

63

64

65

66

Hepemenusienpo01eMplacTpoH
(0190705

KonrponbHas padora
«DNIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o6maromuii ypok. Ponb
(GU3UKH U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIIMAIbHON
1 ATHYECKOH cdepax
JIeITEeIILHOCTH YeJIOBEKa

O6o6maromuit ypok. Posib u
MECTO (PU3MKHU ¥ aCTPOHOMHH B
COBPEMEHHOMN HAy4YHOU
KapTHUHE MHUpa

Ob6o6maromuit ypok. Posib
¢du3nveckoil Teopun B
(dbopmMHupoBaHUU
npecTaBiIeHuit o Gpu3NIecKoi
KapTHUHE MHUpa

Ob6o6maromuit ypok. Mecto
¢u3nUecKoil KapTHHBI MUpPaA B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HayYHBIX
MPEJCTABICHUI O IPUPOJIE
PesepBHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas




WHIYKLIUS

Pe3epBHblii ypok. OnTuka.
67 OCHOBBI CHIEIIMATILHON TEOPUHU
OTHOCUTEJIBHOCTH

Pesepnbiii ypok. KBanToBas
68 busuKa. DIeMEHThI
ACTPOHOMHUHU U aCTPOPUUKH

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

1

68

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784




