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MHNOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 10 ¢Qusuke 0a30BOro ypoOBHS Ha YPOBHE CPEAHET0 OOIIEero
oOpa3oBaHusl pa3paboTaHa Ha OCHOBE TMOJOKEHUH U TpeOOBaHMU K pe3yJbTaTaM
OCBOEHHS OCHOBHOM 00pa3oBaTesibHON Iporpammsl, npeacrasieHHbix B @I'OC COO, a
Takke ¢ yu€toMm (QeaepanbHOl paboyelt TporpaMmMbl BOCHHUTAaHUS W KOHIETIIIMH
npenojaBaHus yuyeOHoro mnpeamera «@du3umka» B 00pa30BaTEIbHBIX OPraHU3aALMIX
Poccuiickoit denepannn, peann3yomux OCHOBHbIE 00pa30BaTelbHbIE POTPaMMBI.

CopepxaHue IporpaMMbl 0 (pU3MKe HaMpaBlieHO Ha (POPMUPOBAHUE ECTECTBEHHO-
Hay4yHOH KapTuHbI Mupa oOyuarouiuxcs 10-11 kmaccoB mpu oOyueHuu ux (Qu3Mke Ha
0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JEATeIbHOCTHOro mnonxona. [Iporpamma mno
¢usuke coorBerctByer TpeboBanusM DPI'OC COO K MIaHHUPYEMBIM JIMYHOCTHBIM,
MpeIMETHBIM M METalmpeIMETHbIM pe3ysibTaTaM OOy4YeHMs, a TaKXKe YUHUTHIBAET
HEOOXOJMMOCTh peaju3allid MEXIPEIMETHBIX CBs3ed (U3UKHM C €CTECTBEHHO-
HayYHbIMM y4eOHBIMHM TpenMeTamMu. B Hell ompenensitoTcss OCHOBHBIC €I M3y4YEHUs
(hu3uKM Ha YPOBHE CpPEeAHETO 0011ero o0pa3oBaHus, IIIAHUPYEMbIE PE3yIbTaThl OCBOCHHUS
Kypca QU3UKH: THYHOCTHBIE, METaIllpeIMETHbIE, IpeMeTHbIE (Ha 6a30BOM ypOBHE).

[Iporpamma no ¢u3uke BKIIOYAET:

® [UJIaHUpYyEMBbIEC pPe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpPOBHE, B TOM

quclie IpeIMETHbIE Pe3yIbTaThl IO rojilaM 00y4eHHUS;

e cojepkaHue yuebHoro npenmera «Dusuka» o rojgam o0ydeHus.

du3nka Kak Hayka o0 Haumbosee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayecTBE
y4eOHOro mpeameTa B IIKOJIe, BHOCUT CYIIECTBEHHBIM BKJaJ B CHCTEMY 3HaHUU 00
okpyxatomem wmupe. IlkonbHbIE Kypc ¢Gu3ukn — cucremooOpasyroumii s
€CTECTBEHHO-HAYYHbIX YYEOHBIX MPEJAMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JiekaT B
OCHOBE TIPOLIECCOB U SIBJICHUW, H3ydyaeMbIX XHMHeEH, Ouonorue, ¢uznyeckoi
reorpadueit u actpoHomueil. Mcmnoiab3oBaHWE W aKTHBHOE NpUMEHEHHE (HU3HMUECKHX
3HaHUW OIpeAeNsieT XapakTep M pPa3BUTHE pa3HOOOpa3HBIX TeXHONIOTHH B cdepe
SHEPIreTHKH, TPAHCIOPTa, OCBOCHHS KOCMOCA, TIOJYYEHHS HOBBIX MAaTEpHAIOB C
3aJ]aHHBIMH CBOMCTBAMU M JApyrux. M3ydenue (U3MKKM BHOCHUT OCHOBHOW BKJIAJ B
(dbopMUpoBaHUE €CTECTBEHHO-HAYYHON KapTUHBI MHUpa 00ydaromuxcs, B (GOpMHUpPOBaHUE
YMEHUI TPUMEHSTh HAyYHBIM METOJl TO3HAHUS TIPU BBIMOTHCHHH HUMH Yy4eOHBIX
HCCIIEI0OBAHUN.

B ocHoBy kypca Qu3uku 1s1 ypOBHS CPEAHETO 00IIero 00pa3oBaHusl MOJOKEH P
UJEH, KOTOPbIE MOKHO paccCMaTpUBaTh KaK MPUHIUIIBI €0 OCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBJSETCS JIOTHYCCKU
3aBEpIIEHHBIM, OH COJCPXKHUT MaTepual U3 BCEX pas3lesioB (PU3MKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHOU (PU3UKH.

Hoes eenepanusayuu. B cooTBeTCTBUM ¢ HEell MaTtepuas Kypca pusuku oObeMHEH
BOKpPYr (usuueckux Teopuil. Bemymum B Kypce sBisercs (GopMHpOBaHHE
MIPECTABIEHUIN O CTPYKTYPHBIX YPOBHSX MAaTE€pPHH, BELLIECTBE U TOJIE.



Hoes  eymanumapuzayuu. EE peanuzanus MpeANoNaraeT HUCIOJIb30BaHHUE
TYMaHUTapHOI0 MOoTeHIMa a GU3NIECKON HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (PU3UKHU C
pa3BUTHEM OOIECTBa, a TaKkKe C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
9KOJIOTMYECKUMHU POOIEMaMHU.

Hoesn npuxnaonoii nanpasnennocmu. Kypc pusuku npeamnonaraeT 3HAKOMCTBO C
HIMPOKUM KPYTOM TEXHHUUYECKHX M TEXHOJOTHUECKHX MPUIIOKEHUN M3YyUEHHBIX TEOPHUMl U
3aKOHOB.

Hoes sxonocuzayuu peannusyercs NoCpeACTBOM BBEIECHUS 3JIEMEHTOB COACPKAHMS,
MOCBSAUIEHHBIX HKOJIOTMYECKUM HpoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C
pa3BUTHEM TEXHUKH M TEXHOJIOTMM, a Takke OOCYXACHHUS NpoOJieM palnuoHATIbHOIO
MPUPOAOIOIB30BAHMS U KOJIOTHYECKOM 0€30MaCHOCTH.

CrepXKHEBBIMU dJIEMEHTaMH Kypca (QU3MKM Ha YpPOBHE CpEIHEro ooOIIero
oOpa3oBaHusl SABIAIOTCS (u3nueckue Teopun (popmMupoBaHHEe TMPEACTABICHUN O
CTPYKTyp€ TMOCTpPOEHHUsl (U3MUECKOW TEOopuu, pPOJM (PYyHIAMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, I'PaHUIAX MPUMEHHUMOCTHU
TEOpUH, AJIsl OMUCAHUS €CTECTBEHHO-HAYUHBIX SIBICHUHN U MPOIECCOB).

CHCTeMHO-/1eATEeIbHOCTHBIN MOAXO0A B Kypce (PU3MKH peau3yeTcsl MPexk/ae BCEro
3a cYET OpraHu3aliy HKCIIEPUMEHTANIBHON AesITeNIbHOCTH oOyuatomuxcs. s 6azoBoro
YpOBHSA Kypca (PU3UKH — 3TO HUCIOJIb30BAaHUE CUCTEMbI (PPOHTATBHBIX KPAaTKOBPEMEHHBIX
AKCIIEPUMEHTOB U JIa0OPATOPHBIX paboOT, KOTOpbIE B MporpaMmMe 1o (pusmuke oObeInHEeHbI
B OOIIMI CIUCOK YYEHHUYECKUX MPAKTUYECKUX padoT. BrijeneHre B ykazaHHOM NepeyHe
1abopaTopHbIX paboOT, MNPOBOAUMBIX Ui KOHTPOJS M OLEHKH, OCYIIECTBIISETCS
y4aCTHUKaMH 00pa3oBaTeIbHOrO IMpolecca MCXOS M3 OCOOCHHOCTEH MIIaHUPOBAHUS U
ocHaieHus: kabuHera ¢usuku. IIpu 3TOM obecrneunBaeTcs OBIaJIEHUE O0YYaIOUTUMUCS
YMEHHUSIMU  TMPOBOJUTh KOCBEHHBIE HW3MEpPEHHUS, HCCIEIOBAHMUS  3aBHUCHUMOCTEN
(bu3MYECKUX BEJIMYUH U MTOCTAHOBKY OMBITOB IO MPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaenseTcs: pelIeHHIo0 pacu€THRIX M KaueCTBEHHBIX 3adau. [lpu
9TOM JUIsl pacyE€THBIX 3a7ady IPUOPUTETOM SIBIISIOTCS 3aJadyd C SIBHO 33JaHHOMN
¢bu3nueckol  MOJeNblO,  TO3BOJSAIOIIME  MPUMEHSATh  M3YyYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfiefia Kypca, TaK U MHTETPHUPYS 3HAHUS U3 PA3HBIX
paznenoB. [l KaueCTBEHHBIX 3aja4 MPUOPUTETOM SBIISIOTCS 3aJaHUs Ha OOBSICHEHHE
MpoTeKkanusi (HU3MUECKHUX SIBJICHHM U TMPOIIECCOB B OKPYXKAIOIIEH KU3HU, TpeOyrolue
BBIOOpa (PU3NYECKON MOJIENH JIsI CUTYaIluU IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBun ¢ tpeboBanusmu OI'OC COO k maTepUanbHO-TEXHUYECKOMY
obecrnieueHnI0 yueOHOTo mpoliecca 6a30BbId YPOBEHb Kypca (PU3UKHU Ha YPOBHE CPETHETO
o0mero oOpa3oBaHus JOKEH M3y4yaThCsl B YCIOBHSX MPEIMETHOTO KaOuHeTa (PU3MKU
WIN B YCIIOBUSIX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
B kabunere Qusuku MOMKHO OBITH HEOOXOAMMOE TabopaTopHOE 00OpYIOBaHUE s
BBIIMOJIHEHUSI YKa3aHHBIX B MporpaMMe no (u3MKe yYeHHUECKUX MPAKTHYECKUX padoT u
JIEMOHCTPAIIOHHOE 000pyA0BaHUE.

JleMoHCTpaionHoe o0opynoBanue (HOPMHUPYETCS] B COOTBETCTBUH C MPUHIIUIIOM
MUHUMAJIbHOM JOCTaTOYHOCTH M OOECIEeUMBAEeT IIOCTAHOBKY IEPEYUCICHHBIX B
nporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpAM Ui HCCIEIOBAHUS H3Yy4aeMBIX



SIBJICHUW U MPOIECCOB, SIMIUPUUECKUX U (DYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
IIPUMEHEHHM.

JlabopaTtopHoe  oOopyAoBaHUE IS  YYCHUYECKUX  MPAKTHUUYECKUX  paldoT
(dopmMupyeTcs B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacyETe OJIHOTO
KOMIUIEKTa Ha JBYX oOOydamoomuxcsi. TemaTH4ecKhue KOMIUIEKTHl JIabopaTOPHOTO
000pyA0BaHMSI OJKHBI OBITH MOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAaHUU aHAJIOTOBBIX
1 uu@poBbIX TPUOOPOB, a TaKXKE KOMIIBIOTEPHBIX HU3MEPHUTENBHBIX CHCTEM B BHJEC
U (pOBBIX J1abOopaTOPHUH.

OCHOBHBIMHU LIETSIMU U3Yy4Y€HHUS (PU3UKU B 00IIEM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHUE UHTEpPECAa U CTPEMIICHUSI O0YUYaIOIIUXCS K HAYYHOMY HU3YUYEHUIO

MPUPO/BI, Pa3BUTHE UX UHTEIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;

® pa3BUTHE MPEJCTABICHUI O HAyYHOM METOJe NO3HaHUs U (POpMUpPOBaHUE
HCCIIeI0BATEIbCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

e (opmHupoBaHHME HAYYHOTO MHPOBO33PEHHSI Kak pe3yJibTaTa H3yYeHHs OCHOB
CTpPOCHHMS MaTepuu U QyHIaAMEHTATbHBIX 3aKOHOB (DU3UKHU;

e (opmupoBaHUEe yMEHUN OOBICHSATH SBJIEHUS C HCIOJb30BAaHUEM (PU3MUECKHUX
3HaHWUW U HAyYHBIX JJOKA3aTeNIbCTB;

e (QopmupoBaHUE TPEACTAaBICHUN O poiu GU3MKK JUISI Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKH M TEXHOJIOTHUH.

JoctmxeHnue 5TUX 1ielield oOecreuyrBaeTCsl PEUIeHUEM CIEAYIOIUX 3a7ad B

npolecce U3y4eHus Kypca GU3MKU Ha YPOBHE CPEHEro 0011ero 0opa3oBaHus:

® [pUOOPETEHHE CUCTEMBbI 3HAHUW 00 OOMmMX (U3MUYECKUX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHUsAX, BKIIOYas  MEXaHUKy, MOJEKYJSIpHYI0  (PU3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DM3UKY U AJIEMEHTHI aCTPOPU3UKH;

e (opmupoBaHHME YMEHUN TPUMEHSTh TEOPETUYECKHE 3HAHUA i1 OOBICHEHUS
¢bu3nuecKux SBICHUN B MPUPOJE U Sl MPHUHATHS MPAKTUYECKUX PEUICHUN B
MOBCEIHEBHON KU3HU;

® OCBOCHHE CIIOCOOOB pEIICHUs PA3TUYHBIX 33/1a4 C SIBHO 33JaHHON (hU3MUECKOU
MOJIeJIbIO, 3a/1a4, MOIPa3yMEBAIOIINX CaMOCTOATENbHOE co3AaHue (HU3NIEcCKOn
MOJIEJIH, aJIEKBATHON yCIOBUSM 3a]1a4H;

e [OHMMaHWE (UBNYECKUX OCHOB U TPHUHIMIIOB JIEHCTBUA TEXHUYECKHX
YCTPOMCTB W TEXHOJOTMYECKHX IMPOILIECCOB, WX BIHUSHUA HA OKPYKAIOIUIYIO
cpeny;

® OBJAJCHHE METOJIaMHU CaMOCTOSITEIBHOTO IJIAHUPOBAHUS U MPOBEICHUS
(¢u3MUeCKUX HKCIEPUMEHTOB, aHalW3a W WHTEpHpeTanuu WHGOpMaIUH,
OIpeeNIEHNs] JOCTOBEPHOCTH MOJIyYEHHOI'O PE3YJIbTATA;

® CO3JaHHE YCIOBUM I Pa3BUTHUS YMEHHMM MPOEKTHO-HUCCIIEN0BATEIbCKOM,
TBOPUYECKOM JEATEIHHOCTH.

Ha wusydyenne ¢usuku (0a30BbIi YypOBEHb) Ha YPOBHE CpEIHEro O0OIIero

oOpazoBanusi otBoautcs 136 gacos: B 10 kimacce — 68 vacoB (2 yaca B Hexpenmo), B 11
KJ1acce — 68 yacoB (2 Jaca B HEJEIO).



[Ipennaraemplii B mporpamMme 1o (GU3HKE TMEPEYCHb JTaOOPATOPHBIX U
MPAKTUICCKUX PabOT SIBISIETCS PEKOMEHIOBAHHBIM, YUUTEIb JCJIAeT BHIOOP MPOBEICHUS
7abopaTopHBIX pabOT © ONBITOB C YYETOM HMHIUBHUIYAITBHBIX OCOOCHHOCTEH
oOyyJaroumxcsi.



COJAEPKXAHUE OBYYEHUA
10 KJIACC

Paznen 1. @®u3uka 1 MeTOAbI HAYYHOI'O NMO3HAHMUS

®usnka — Hayka o npupone. HaydHble MeTOAbI MO3HAHUS OKPYXKAOLIETO MUpA.
Pounb 3kciepuMeHTa U TEOpUU B IPOLIECCE MO3HAHUS TPUPOIbI. DKCIIEPUMEHT B (PU3HKE.

MopnenupoBanrue (U3MUECKUX SBIEHUHM M TMpoleccoB. HayuHble Trunoressl.
duznyeckue 3aKOHbl U TEOpUHU. ['paHMIBl TPUMEHUMOCTH (U3NYECKUX 3aKOHOB.
[IpyuHUMn cooTBETCTBUS.

Ponb u mecTo ¢pusznku B GopMUPOBAHHM COBPEMEHHON HayYHOW KapTHUHBI MUpa, B
MIPAKTUYECKON IEATEIBHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorossie U HU(POBBIE U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanundeckoe aBrmkeHre. OTHOCUTEILHOCTh MEXaHUYECKOTo IBKeHU. CrucTteMa
orcyéra. Tpaekropus.

[Tepemenienne, CKOPoCTh (CPEeaHsISI CKOPOCTh, MTHOBEHHAS! CKOPOCTh) M YCKOPEHHE
MaTepUaJIbHOM TOYKH, HX TMPOCKIMM HA OCU CHUCTEeMbl KoopauHaT. CroxeHue
NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOpEHHOE TMPSMOJMHEWHOE JABWXKeHue. [ 'paduku
3aBUCUMOCTHU KOOPJIMHAT, CKOPOCTH, YCKOPEHHMs, TyTH U TEpPEeMEIICHUsS MaTepuaaIbHOU
TOYKH OT BPEMEHH.

CBoboaHOe maieHne. Y CKOpeHHe CBOOOIHOTO IMaICHHUS.

KpuBonuneitnoe nemxeHue. J[BUKEHUE MaTEpPUATbLHOW TOUKH MO OKPYKHOCTH C
MOCTOSIHHOM 10 MOJYJII0 CKOPOCThIO. YTJIOBasi CKOPOCTh, JJUHEIHAsA CKOpoCTh. [lepuon u
gacToTa oOparmieHus. L[eHTpocTpeMHuTeNbHOE YCKOPEHHE.

TexHuueckue ycTpoMCTBa M NMPAKTUYECKOE MPUMEHEHHUE: CIUIAOMETp, JIBUKEHUE
CHapsJI0B, IICMTHbIC U PEeMEHHBIE TIepelayuu.

Jlemoncmpayuu

Mogens cuctemMbl OTCYETA, WUIIOCTPALMS KUHEMAaTHUUYECKUX XapaKTEPUCTHK
JBYOKCHUS.

[IpeobpazoBanue ABMIKEHUN ¢ UCIIOIB30BAaHUEM MPOCTHIX MEXaHHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IMPOCTPAHCTBE.

HaGmronenne nBKeHHUs Tena, OpOIIEHHOrO II0J YIVIOM K TOPHU30HTY |
TOPU30HTAIILHO.

N3mepeHune yCKOpeHHs CBOOOIHOTO ITaICHHUS.

HanpaBnenue ckopocTu npu ABUKEHUH TIO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomul



N3yueHne HEPAaBHOMEPHOIO IBHWKECHHsS C LEIBI0 ONPENEICHUs MIHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXKIAY IyTAMH, IPOWICHHBIMH TEJIOM  3a
IIOCJIEIOBATENIbHBIC PABHBIC NTPOMEKYTKH BPEMEHM IIPU PABHOYCKOPEHHOM JIBH)KCHHUU C
Ha4yaJIbHOM CKOPOCTHIO, PABHOM HYJIIO.

N3yueHne NBMKEHMS IIApUKa B BA3KOM KMJIKOCTH.

N3yyenue nBuxkeHus tena, OpOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[IpuHnnn otnocurenbHOcTH ['ammnes. Ilepseiii 3axkon Herotona. MHepuuanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpuniun cynepno3uuuu cui. Bropoit 3akoH HeroroHa miis
MarepuaibHOM TOUkH. TpeTuit 3akoH HeroTOHA AJ1s1 MaTepUAIbHBIX TOYEK.

3akoH BceMUpHOro tarorenus. Cuna tsxectu. [lepBas kocMudeckast CKOpOCTb.

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

Tpenue. Bunel TpeHus (mokosi, ckoiibkeHusi, kadeHus). Cuna Tpenus. Cyxoe
Tperue. Cuiia TpeHHs CKOJIbKEHUS U cuiia TpeHus nokosi. Koagdunuent tpenus. Cuna
CONPOTHUBIICHMS IPU IBUKEHUU TEJA B )KMJIKOCTH WJIH ra3e.

[TocTynarenbHO€E U BpamiaTelbHOE IBHKEHUE a0CONMIOTHO TBEPAOTO TeNa.

MOMEHT cuJIbI OTHOCUTENBHO OCH BpaiieHus. [lnedo cuibl. YcnoBus paBHOBeCHs
TBEPIOTO TENA.

TexHnueckue ycTpoicTBa U NIPAKTUYECKOE TPUMEHEHHE: MMOAIIUITHUKY, TBUKEHNE
UCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBneHre NHEpLUH.

CpaBHeHuE Macc B3aUMOJEHCTBYIOIIMX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cuil.

CnoxeHnue cui.

3aBUCUMOCTD CUJIBI YIIPYTOCTH OT JepopMaIuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM MOABEME U TaJACHUH.

CpaBHeHUE CUJI TPEHUS TOKOS, KAUEHUSI U CKOJIb)KEHHUSI.

VYcnoBust paBHOBeCUs TBEPOTO Tena. Buasl paBHOBECHS.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

Nzyyenne nBukeHus: Opycka 1Mo HaKIOHHOM IIOCKOCTH.

UccnenoBanne 3aBUCHUMOCTH CHJI YHPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pPE3MHOBOM 00paslie, OT X JeopMalinm.

HccenenoBanue yciaoBuil paBHOBECHS TBEPAOIO TEJA, UMEIOIIET0 OCh BPAICHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynsc maTepuanbHOM TOUKHM (Tea), CUCTEMbl MaTe€pUaIbHbIX ToueK. MIMIyibe
CWIbl W HW3MEHEHUE HMIIyJbCa Tela. 3aKOH COXPAaHEHHUS UMITyJIbca. PeakTUBHOE
JBH)KEHUE.

Pabora crisl. MOIIHOCTE CHIIBL



Kunernueckass »Heprusi MarepuaJbHOW TOYKM. TeopeMa 00 HW3MEHEHHH
KUHETHYECKON SHEPTHUU.

[lorenuuanbHas sHeprus. lloTeHumanbHas 3Heprus ynpyro JepopMHUPOBaHHON
npyxkuHsl. [loTeHIManbpHas sHeprus Teaa BOJU3U MOBEPXHOCTH 3€MIIH.

[ToTeHnuanbHble ¥ HEMOTEHUUAIbHBIE CUJIbl. CBSA3b pabOThl HEMOTEHUUAIBHBIX CUII
C U3MEHECHHEM MEXaHMYECKOW YHEPTUM CHCTEMBI TEJ. 3aKOH COXPAHEHUS MEXAHUYECKON
JHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KOMED,
MIPY’KUHHBINA NMUCTOJIET, IBUKEHNE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa nmoTeHMANIbHON SHEPTUU B KHHETUYECKYIO M OOpATHO.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomul

N3yyenne abCoOMOTHO HEYNPYTOTO yAapa ¢ MOMOUIBIO IBYX OJIMHAKOBBIX HUTSHBIX
MasTHUKOB.

NccnenoBanue cBsizu pabOThI CUIIBI ¢ U3MEHEHHEM MEXaHUYECKOM PHEpruM Tella Ha
MIPUMEPE PACTSKEHUS PE3UHOBOIO KI'yTa.

Paznen 3. Mosiekyasipuasi usnka ¥ TepMOAUHAMHUKA

Tema 1. Ocno6vl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUM M UX OIBITHOE
obocHoBanue. bpoyHoBckoe gBwxkeHue. uddysusa. Xapakrep [BIKEHUS U
B3aUMOJICVCTBUSA YaCTHI] BelecTBa. MOJENIN CTpOEHUs ra30B, )KUIKOCTEN U TBEPIBIX TEI
U 00BsICHEHHE CBOMCTB BEIlleCTBa HA OCHOBE 3TUX Mojeseil. Macca u pa3mepbl MOJIEKYJI.
KonunuectBo BemectBa. [locrosunas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ wusmepenue. lllkana Ttemmeparyp
Lenbcus.

Mogens uaeanbHOro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON
TEOpUU HJICATHHOTO Ta3a. AOCONIOTHAS TemIepaTypa Kak Mepa CpelHell KMHETUYECKOH
SHEPTUM TEIJIOBOTO NBIMKEHHMS yactull rasza. [llkama temmnepatryp KenbBuna. I'a3oBbie
3aKkoHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon J[lambrona. M3omponecchl B
UJealIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BemlecTBa. ['paduueckoe mpencraBieHue
M30MPOIIECCOB: U30TEPMA, U30X0pa, n3obapa.

TexHuueckue ycTpoiicTBa U MPaKTHUYECKOE TPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbITHI, TOKA3bIBAIOIIME TUCKPETHOE CTPOEHHUE BeliecTBa, (GoTorpaduu MOJIEKy
OPraHUYECKUX COCIUHEHUN.

OmnbiTel 0 UG GY3UN KUAKOCTEH U Ta30B.

Monens 6pOyHOBCKOTO JBUKCHHSL.

Mogens onbita IITepHa.



OMBITHI, TOKa3bIBAIOLIME CYIIIECTBOBAHUE MEXMOJICKYJISIPHOTO B3aUMOICHCTBUSL.

Moaenp, WTICTpUpPYIOLas OPUPOIy AAaBICHUS ra3a HA CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIIWE  YpaBHEHUE  COCTOSHMUS  HJEaIbHOTO  rasa,
H30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonivl

Ompenenenrie Macchbl BO3/IyXxa B KJIIaCCHOW KOMHATE€ Ha OCHOBE M3MEpPEHU 00bEMa
KOMHATBhI, JaBJICHUS U TEMIIEPATyphl BO3IyXa B HEM.

HccnenoBanre 3aBUCMMOCTH MEXKy TapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounamuxu

TepmonnHamuueckass cucremMa. BHYTpeHHsAsT DSHEpruss TEpPMOJIMHAMHYECKOU
cucTeMbl U crocoObl e€ m3MeHeHus. KomuuecTBo TemioTel U pabora. BHyTpeHHss
SHEpPrus OAHOATOMHOIO HMIEAJTBHOTO ra3a. Buabl Temonepegadyu: TEMIONPOBOAHOCTb,
KOHBEKIIUSI, U3JIy4YCHHE. Y IeIbHAs TEIUIOEMKOCTh BemecTBa. KoinuecTBO TEmIOTH mpu
TEeIIonepeaaye.

[Tonsatue 06 aguadaTHoM mporiecce. [lepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MEePBOTO 3aKOHA TEPMOJMHAMHKM K wH3ompoieccam. ['paduueckas HHTEpHpeTarus
paboTHI Taza.

BTtopoii 3akon TepmoaunamMuku. HeobpatumMocTh Mpo1ieccoB B MPUPOJIE.

TennoBeie MamwuHbl. [IpuHIMNBI ASHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHus
SHEPTUU B TEIUIOBBIX MalMHAX. KO3 UIIMEHT mosie3HOro IeHCTBUS TEIJIOBOW MalTUHBI.
Hukn Kapuo m ero kodp@uIMEHT MOJE3HOTO ACHCTBUS. DKOJOTUYECKUE MPOOIEMbI
TEIJIOOHEPTEeTUKH.

TexHnueckne ycTpoiCTBa U MPAKTHUYECKOE NMPUMEHEHHUE: ABUrATEb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIbHUK, KOHAULIUOHED.

Jlemoncmpayuu

N3meHeHne BHYTpPEHHEW HHEPruM Teja MPH COBEPIICHUU palOOTHI: BBUIET MPOOKU
u3 OyTBUIKM TOJ ACHCTBHEM CXATOrO BO3AyXa, HarpeBaHue 3(upa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUACOIEMOHCTpALUSA).

N3menenne BHyTpeHHEH Heprun (TeMIiepaTyphbl) Tella MpH Terionepeaaye.

OnbIT 110 aIabaTHOMY PACIIUPEHHUIO BO3IyXa (OIBIT C BO3IYIIIHBIM OTHUBOM).

Mopnenu mapoBoil TypOWHBI, JBHTraTedsi BHYTPEHHETO CrOpaHUsi, PEaKTUBHOIO
JBUTATEJIS.

Yyenuueckuii sxcnepumenm, nabopamopHule pabomul

H3mepeHne yaeapHOM TeI0EMKOCTH.

Tema 3. Aepezammuste cocmoanusn eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u koHneHcanusi. Mcmapenue u kurneHue. AOCONIOTHAs U
OTHOCUTEJIbHAsA BJAXHOCTh Bo3ayxa. HacelmeHHbli map. VYgaenbHas  TeIwioTra
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATypPbl KUTICHUS OT JaBJICHHUS.

Tépnoe tenmo. Kpucramnuueckue u amopdHble Tena. AHH30TPOIHUS CBOWCTB
kpuctamioB. Kunkue kpucramwibl. CoBpemMeHHble Marepuanbl. l[lnaBienue u
KpUCTaUTM3anus. Y enbHast Teriora masieHus. CyOonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.



TexHudyeckue yCTpOMCTBA U  MPAKTUUYECKOE MNPUMEHEHHE: THUTPOMETp U
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUU TOJIYUYEHUS COBPEMEHHBIX MaTepHaIOB, B TOM
YyuCJie HAaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCTBa HACBIIICHHBIX MMAPOB.

Kunenue npu noHMXEHHOM JTaBJICHUU.

Croco0Ob1 U3MEpEHHUs BIAKHOCTH.

HaGmtonenve HarpeBanus U I1aBJICHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpucTajiioB.

Yuenuueckuii sxcnepumenm, nabopamopHuvie pabonivl

N3mepeHne oTHOCUTENIBHON BJIAXKHOCTH BO3/IyXa.

Pa3znea 4. DiekTpoaMHaAMHUKA

Tema 1. Inekmpocmamuxa

DJIeKTpu3anus Tela. DJNEKTpUUeCKUi 3apsan. [Ba Buaa AIEKTPUUECKUX 3apsiIoB.
[IpoBOHUKHY, NUAJIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAHEHHUS DJIEKTPUUECKOTO
3apsja.

BzaumopeiictBue 3apsgoB. 3akoH Kynona. TouyeuHblll 3a€KTpUYECKH 3apsii.
DnekTpuueckoe nosie. Hanpsk€HHOCTD anekTpuueckoro nojs. [Ipunnun cynepno3unuu
ANEKTPUYECKUX NoJIeH. JInHUKM HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun snextpocratuyeckoro mnois. [lorenuuman. PasHocTh moTeHIMANOB.
[IpoBogHMKKM W AWDJIEKTPUKKA B JJIEKTPOCTATHUYECKOM moje. Jludnmekrpuueckas
IPOHULIAEMOCTb.

OnekTpoéMkocTh. KoHaeHcaTtop. OIeKTpOEMKOCTh IUIOCKOTO KOHJIEHCAaTopa.
DHeprus 3apsHKEHHOTO KOHAEHCaTopa.

TexHuueckne yCTpOICTBA M MPAKTHUYECKOE MNPUMEHEHHE:  DIIEKTPOCKOT,
ANEKTPOMETpP,  IJCKTpPOCTATHYeCcKas  3aluTa,  3a3eMJIEHHE  DIIEKTPONpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN anmnapar, CTPyWHbINA IPUHTED.

Jlemoncmpayuu

YCTpoKCTBO M IPUHIUIT AEHCTBUS AJIEKTPOMETPA.

B3anmMopeiicTBiue HaRIEeKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TOJIE 3aPSKEHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IOJIE.

DJeKTpocTaThuyecKas 3alluTa.

JIMANEKTPUKH B 3JIEKTPOCTATUUECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTU IUIOCKOTO KOHAEHcaTopa OT IUIOIIAAU IUJIACTHH,
pacCTOSIHUA MEXKIY HUMHU U TUDJIEKTPUYECKON ITPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHAEHcaTopa.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepenne anekTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoaunwtii 31ekmpuueckuil mox. Toxu ¢ paznuunvix cpedax



DIEKTPUUECKUIN TOK. YCIIOBHS CYIIECTBOBAHUS AJNEKTPUUECKOTO TOoKa. McTouHMKH
Toka. Cuna Toka. [IocTosHHBII TOK.

Hanpsxenne. 3akon Oma a1 ydacTKa LETH.

DNEeKTPUYECKOE  CONPOTUBJIEHUE.  YJEIbHOE  CONPOTHBJIEHHE  BEIIECTBA.
[locnenoBarenbHOE, MapauieabHOE, CMEUIAaHHOE COEIMHEHNE TPOBOJHHUKOB.

Pabota snextpuueckoro Toka. 3akoH J[xoyns—JIenia. MoOmIHOCTD JIEKTPUIECKOTO
TOKA.

DIEeKTPOABIKYIIAsl CHja U BHYTPEHHEE COINPOTHUBJICHUE MCTOYHMKA TOKA. 3aKOH
OmMa 1151 ToJTHOM (3aMKHYTOM) deKTpuueckoi nenu. KopoTtkoe 3aMbIKaHUeE.

DNEeKTPOHHAsT TPOBOJUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METaJIJIOB OT TeMnepaTrypbl. CBEpXIPOBOIUMOCTb.

DJIEKTpUUYECKUI TOK B BaKkyyMme. CBOWMCTBA DJIEKTPOHHBIX ITyYKOB.

[TonynpoBognuku. CobCcTBEHHAs U MPUMECHAs! TPOBOJAUMOCTH MOJIYIIPOBOHHUKOB.
CaoiicTBa p—n-nepexona. [lonynpoBogHUKOBBIE TPUOOPHI.

DIIeKTPpUUECKUH TOK B paCTBOpaxX M paciuiaBax JICKTPOJIUTOB. DIEKTPOIUTUUECKAST
Jccouranus. DIEeKTPOIIu3.

DneKTpuueckuil TOK B razax. CaMOCTOSITENbHBIM M HECAaMOCTOSTEIbHBIN pa3psl.
Mounus. [1na3ma.

TexHu4eckrne ycTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP, BOIBTMETP,
peocTar, UCTOUYHUKH TOKa, 3JEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOopbl, TEPMOMETP  CONPOTUBIEHHUS, BAKyyMHBIM  JAHOJ, TEPMHUCTOPHI U
(bOoTOpE3UCTOPHI, MOTYIIPOBOJHUKOBBIN MO, ralbBaHUKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTbH CONPOTUBIIEHUS HIWJINHIPUUYECKUX IPOBOIHUKOB OT JIJIMHBI, IIOIIAAH
NOTIEPEYHOI0 CEYEHU U MaTepHala.

CwmenranHoe COeIMHEHUE IPOBOJHUKOB.

[Ipsmoe  u3MepeHue  SIEKTpOIBIKyHIeH  cuibl.  KopoTkoe — 3aMmblkaHuE
raJbBaHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUSI.

3aBUCHUMOCTbH CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBIL.

[IpoBOAMMOCTH FIIEKTPOIUTOB.

NckpoBoii pa3psan 1 IpoBOAUMOCTb BO31yXa.

OnHOCTOPOHHSS MPOBOAUMOCTD AUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmsvie pabomol

N3yueHne cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenune 5AEKTPOABMKYIIEH CHJIbI HMCTOYHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab:mrotenue snekrponmsa.

MesxknpeamMeTHbie CBA3H

Nzyyenne kypca ¢pusznku 6a30Boro ypoBHs B 10 kimacce oCyIiecTBIsIETCs ¢ YIETOM
COJIEPIKATEIBHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMH MaTEeMaTHKH, OMOJIOTUU, XUMUH,
reorpaduu U TEXHOJIOTHH.



MeoicnpeOmemnvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAY4YHOTO
MO3HAHUSA: SIBJIEHUE, Hay4YHbIA (haKT, TMIoTre3a, (pu3nyuecKas BEIWYUHA, 3aKOH, TEOpPHUs,
Ha0JII0/IEHNE, YKCIIEPUMEHT, MOJEIMPOBAHKE, MOJIEb, U3MEPEHHE.

Mamemamuxka: pelieHue CHUCTEMbl ypaBHEHMH, JHMHEWHas (yHKUus, mapadodna,
runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIMH: CUHYC, KOCHHYC,
TAQHT'€HC, KOTAaHI'€HC, OCHOBHOE TPHUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPbl M HX
MPOEKIMH Ha OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.

buonocus: Mexanuyeckoe ABMKEHHUE B JKUBOW mpupojae, auddysus, ocmoc,
TEIUIOOOMEH JKUBBIX OPraHW3MOB (BUABI TEIUIONEPEAAayd, TEIUIOBOE pPAaBHOBECHE),
ANEKTPUYECKUE SBJICHUS B )KUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIlEeCTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBAa, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEN, >KUAKOCTEH M Ta30B,
ANEKTPUYECKUE CBOMCTBA METAJNIOB, SJIEKTPOJIUTHYECKAs AUCCOIMAIMS, TaJbBAHUKA.

l'eoepaghus: BNaxxHOCTb BO3/1yXa, BETPbL, OAPOMETP, TEPMOMETP.

Texnonoeus: mpeobpazoBaHUE IBUKEHHM C HCIOJIb30BAHUEM MEXaHU3MOB, YYET
TPEHHUs] B TEXHUKE, MOJIIMITHUKH, HCIOJb30BAaHUE 3aKOHA COXpPAaHEHUS HMITyjbca B
TEeXHHKE (pakeTa, BOJAOMET WM JIpyrue), JBUTATENh BHYTPEHHErO CropaHus, MapoBas
TypOuHa, OBITOBOI XOJIOAUIBHUK, KOHAUIIMOHEDP, TEXHOJOTUU TIOTYyUYEHHUSI COBPEMEHHBIX
MaTepHajoB, B TOM YHCJE HAHOMATEpUAIOB, U HAHOTEXHOJIOTMH, 3JIEKTPOCTATHUYECKas
3alIuTa, 3a3eMJICHHE  BJIEKTPOIpHUOOpOB, KCEPOKC, CTpyHHBII  mHpHUHTED,
3JIEKTPOHArpeBaTesIbHbIE IPUOOPHIL, AIEKTPOOCBETUTENbHbIE IPUOOPHI, TaIbBaHUKA.

11 KUIIACC

Pa3znea 4. DiekTpoaMHAMHUKA

Tema 3. Macnummnoe none. InNeKmpoMacHUMHAA UHOYKUUS

[TocTosiHHBIE MarHuThl. B3anmonelicTBUE MNOCTOSHHBIX MAarHUTOB. MarHuTHoOeE
nosie. Bekrop MarHuTHOM HMHAyKUMH. [IpuHIMI cynepno3uuud MarHUTHBIX MOJIEH.
JIuHuy MarHUTHOW MHAYKUMU. KapTruHA JIMHUIA MarHUTHON MHIYKIWU MOJIS TOCTOSTHHBIX
MarHuTOB.

MarnuTtHoe 1oJie MPOBOAHMKA ¢ TOKOM. KapThHa NWMHUNA WHIYKIMH MarHUTHOTO
OJIsl JUIMHHOTO MPSIMOTO IIPOBOJHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKU
¢ TokoM. OnbIT DpcTeaa. B3anmonelicTBue MpOBOIHUKOB C TOKOM.

Cuna AMniepa, €€ MOyJIb U HaIllpaBJICHHE.

Cuna Jlopenna, e€ MOayJib U HalpaBlieHHE. [[BHKeHHE 3apsyKEHHOW YacTHIBI B
OJTHOPOJIHOM MarHuTHOM ToJie. Pabora cunsl JlopeHria.

SIBieHnE 3JIEKTPOMAarHUTHOW MHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM HHAYKLHH.
DNEeKTPOABIKYIIAs CUila MHAYKIMU. 3aKOH 3JIEKTpOMarHuTHOW nHaykuuu dapasnes.

BuxpeBoe »siexkTpuyeckoe Tmosie. ODNEKTPOABMXKYIAs CHJIa HWHIAYKUUU B
MIPOBOJHUKE, JIBHXKYILIEMCS ITOCTYIIATENBHO B OJHOPOIHOM MarHMTHOM IOJIE.

IIpaBuiio Jlenna.



NHyKTUBHOCTB. SIBnenmne CaMOMHIYKLIUH. DIEeKTPOABUKYIIIAS cuiia
CaMOWHIYKIHUH.

DHeprusi MAarHUTHOTO MOJISl KATYIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHruueckue yCTpOMCTBa W MPAKTUYECKOE MPUMEHEHHUE: MOCTOSIHHBIE MarHUTHI,
3JIEKTPOMATrHUTHI, ANEKTPOJBUTATEND, YCKOPUTENIM  DJIEMEHTAPHBIX  YaCTHI],
WHIYKIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMU MarHUTHOTO TOJIS.

B3anmopeiicTBue AByX NMPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cuiibl JIOpeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMATHUTHON MHIYKIIUU.

[IpaBuno Jlenua.

3aBUCUMOCTh 3JICKTPOJBWKYIIEH CHUJIbl HHIYKIUU OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.

SIBrieHME CaMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopHuvle pabonul

N3yueHne MarHuTHOIO MOJisi KaTYIIKH C TOKOM.

UccnenoBanue neicTBUS NOCTOSIHHOTO MarHUTa Ha PaAMKY C TOKOM.

HccnenoBanue ABiIeHUS 3IEKTPOMAarHUTHOW MHTyKIIUH.

Paspnen 5. KosieGaHusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KONEOAHUA

Konebarenbnas cuctema. CBOOOHBIE MeXxaHUUECKHe Kojiebanus. ['apMoHnyeckue
konebanusi. [lepuon, wyacrora, ammiuryga u ¢asza xonebanuil. [IpyXKUHHBIA MasTHUK.
MaremMaTH4ecKuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX KojieOanuii. IIpeBpareHue
SHEPTUU NPU FAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbusiii koHTYp. CBOOOHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI B UICATBHOM
Kose0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXIY MEXaHHYECKUMHU U DIIEKTPOMArHUTHBIMHU
konebanusmu. @Dopmyna TomcoHa. 3aKkoH COXpaHEHUS DHEPIMM B UACATHLHOM
KosebaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxaromux KojeOaHusAX. BbIHYXIEHHbIE MEXaHUYECKHUE
konebanus. Pe3onanc. BeIHYXICHHBIE DJIEKTPOMArHUTHBIE KOJIeOaHUSI.

[Tepemennbiii Tok. CUHYCOMJANbHBIM EPEMEHHBI TOK. MOIIIHOCTh EPEMEHHOTO
TOKa. AMIUIUTYJTHOE U IEUCTBYIOLIEE 3HAUCHHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. IlpousBoiacTBo, mepemaya W TOTPEOJIEHHWE DIEKTPUUECKOUN
SHEpPruM. OKOJOTMYECKHE PUCKUM TIPU MPOU3BOJACTBE 3eKTposHepruu. KynbTypa
HCIIOJIB30BAHUS JIEKTPOIHEPTUH B MIOBCEHEBHOM KU3HM.



TexHudeckne ycTpoHuCTBa M NPAKTUYECKOE NPUMEHEHUE: DIEKTPUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOT0 TOKa, JTMHUH JIEKTpoIepeiay.

Jlemoncmpayuu

UccnenoBanue mnapamMeTpoB  KoyieOaTeNbHONM  CUCTEMBbI  (NMPYKUHHBIA WU
MaTeMaTHYEeCKUN MasSTHHK).

HaGmronenue 3aTyxaromux KojaeOaHu .

UccnenoBanre cBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmronenue pesonanca.

CB0OOOIHBIE 37I€KTPOMArHUTHBIE KOJIEOAHMUS.

OcuusorpaMMbl  (3aBUCUMOCTH  CUJIBI TOKA W HAMPSDKEHHS OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJIeOaHMi.

Pe3onanc mpu  mocnenoBaTENbHOM — COEJUHEHHHM  PE3UCTOpa,  KaTyLIKU
MHIYKTUBHOCTH U KOHJEHCATOpA.

Monenbs TMHUM 3IEKTpoIepe ayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomuol

HccnenoBanue 3aBUCMMOCTH NIEPUOJA MAJIBIX KOJICOAHUN Tpy3a HA HUTH OT JIJIMHBI
HUTHU U Macchl Ipy3a.

HccnenoBanne mepeMEHHOTO TOKAa B MM U3 TOCIEAOBATEIBHO COEIMHEHHBIX
KOHJICHCATOPa, KaTYUIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbLE G0JIHbL

MexaHnnueckue BOJHBL, yciaoBusi  pacnpoctpanenus. Ilepumoa. CkopocTh
pacnpocTpaHeHus U JIMHa BoJHBL. [lonepeunsie v npoaoiabHbie BOIHBL. MHTEpdepenuus
U Ju]pakiusi MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. ' poMkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

OJIEKTPOMAarHuTHHIE BOJHBL. YCJIOBUA W3Iy4YEHUs JJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrtanus BektopoB E, B, V B snekrpomarnuTHO#l BosiHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTpaXeHHE, TMpeloMJIeHHe, ToJspu3anus, Iudpakuus,
unTepdepenius. CKoOpocTb IEKTPOMArHUTHBIX BOJIH.

[Ilkanma >IE€KTPOMArHUTHBIX BOJH. lIpuUMeHeHHe >IeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMNIBI paANOCBS3U U TeNleBUACHUS. Pagnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH Cpebl.

TexHuueckue yCTpOWCTBA U  MPAKTUYECKOE NPUMEHEHUE:  MYy3bIKaJIbHbBIC
WHCTPYMEHTHI, YJbTPa3ByKOBas JMArHOCTHKA B TEXHUKE MW MEOUIUHE, pajap,
paauonpuEMHIK, TeJIEBU30p, aHTeHHa, Tejaedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIPOCTPAHEHHE MOMEPEUHBIX U MPOIOIBHBIX BOJIH.

Kone6uomeecs Te10 Kak HCTOYHUK 3BYKA.

Habmronenne oTpakeHus: U IPEeOMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenne narepdepernu u qudpakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

Habmionenue cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOH M YacTOTOM
KoseOaHuH.



HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUE,
noJispu3anus, TuppaKuus, UHTEpPEPEeHIIHS.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpssMonrHEHOE pacIpOCTPaHEHHUE CBETA B OJJHOPOIHOM
cpene. JIyu cBera. ToUeUYHBII UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBl OTpakeHHsl cBeTa. IlocTpoeHne u300pakeHHl B
IJIOCKOM 3€pKaJie.

[Ipenomnienne cBeTa. 3aKOHBI MPETOMJICHUS CBeTa. AOCOJIOTHBIA MOKa3aTelhb
npenomiieHus.  [lomHoe BHyTpeHHee oTpaxkeHue. IlpenenbHBIM  yroa  MOJHOTO
BHYTPEHHETO OTPaKEHUS.

Hucnepcus ceera. CioxHbIil coctaB 6enoro ceera. L{Ber.

Cobuparoiue 1 paccerBarouiue JUH3bl. ToHKas JnH3a. POKYCHOE pacCTOSIHUE U
onThyeckas cujga TOHKOM suH3bL [locTpoeHue wn300paxkeHU B COOMpPAOIIHUX U
paccenBarOUX JuH3aX. @opMyJia TOHKOU JIMH3bL. Y BEJTMYEHHE, 1ABAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH FEOMETPUUECKON ONTUKH.

BonnoBas onrtuka. Mutepdepenius cBera. KorepeHTHbIe HMCTOYHUKH. Y CIOBUS
HaOJII0/ICHUS MaKCHMyMOB W MHHHUMYMOB B HHTEpP(PEPEHIIMOHHOW KapTUHE OT ABYX
cUH(pa3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxuus ceta. JudpakiuonHas peméTka. YciaoBue HaONIOIEHUs TIaBHBIX
MaKCHMYMOB TpHU MaJeHUH MOHOXPOMATHYECKOI'0 CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuzauus ceera.

TexHuueckue ycCTpoWCTBA M NIPAKTUYECKOE NPUMEHEHHE: OYKH, JIyMa,
¢doToamnmnapar, TPOEKIMOHHBIM anmapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs ONTHKA,
IU(PaKIUOHHAs pelIETKA, MOISIPOUS.

Jlemoncmpayuu

[IpsiMonMHENHOE  pacIpOCTpaHEHHE, OTPAKEHHWE M  MPEIOMIICHHE  CBETA.
OnTuueckue NpudopsI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mozenb CBETOBOIA.

HccnenoBanue cBONCTB M300paXKeHUN B JTMH3aX.

Mopenu MUKpPOCKOIIa, TEIECKOIA.

Hab6mronenue narepdepeHnmm crera.

Hab6monenue nudpakiuu ceera.

Habmonenue nucnepcuu cBera.

[TonyueHue criekTpa ¢ HOMOIIBIO IPU3MBI.

[Tonydyenue criekTpa ¢ TOMOIIBIO JUPPAKITTOHHON PEIETKH.

Habmtonenue nonsipusanuu cBeta.

Yyenuueckuii sxcnepumenm, nabopamopHuvle pabomul

N3mepenune nokasaress NpeJoMIICHUs CTEKIa.

HccnenoBanne cBONCTB M300paXKeHUN B JTMH3AX.

Habmroienue nucrniepcuu cBeTa.

Paspnen 6. OcHOBBI crieliHAJIBHOI TEOPUHM OTHOCUTEIbHOCTH



I'paHnnpl IPUMEHMMOCTH KJIACCMYECKOW MexXaHukKd. IlocTymarsl cnenuanbHON
TEOPUM OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOZYJS CKOPOCTH CBETa B BaKyyMe,
MPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCUTENBFHOCTh OAHOBPEMEHHOCTH. 3aMelJICHUE BpPEMEHU U COKpalleHUe
JUTUHEL.

DHeprus U UMILYJIbC PEISITUBUCTCKON YaCTHULBL.

CBsA3p Macchbl C DJHEPrHUEM W HMITYJIbCOM PEJSITUBUCTCKOM YacTULbI. OJHEPIHs
MTOKOSI.

Paszpnen 7. KBantoBasi pusuka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

®otonsl. Popmyna [lnanka cBs3u 3HEpruM (POTOHA C €ro 4acTOTOW. DHEprus u
uMITyJibC (poTOHA.

OtkpeiTue u wuccienoBanue (ororpdexra. Ombitel A. I'. CroneroBa. 3aKOHBI
dbotoddpdexra. VYpaBHenuwe OiuHmTerHa a1 GdoTodPdekrta. «KpacHas rpaHuUIIa»
dhoTodrddekra.

JlaBnenue ceeta. OnbiTel [1. H. JIeOGenena.

XUMHYECKOE JICCTBUE CBETA.

TexHudeckne yCTpOWCTBA M MPAKTUYECKOE TNpPHUMEHEHHe:  (POTOIIEMEHT,
(dboTogaTUMK, COMHEeUHas 0aTapes, CBETOAMO/.

Jlemoncmpayuu

®oTo3(hdeKT Ha yCTaHOBKE C ITMHKOBOM TJIACTUHOM.

Hccnenoranue 3akoHOB BHEIIHETO (hoTod(deKTa.

CBeToamo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopra mo paccesHUIO o -YacTHII.
[Tnanerapuas mozens aroma. [locrynarsr bopa. U3nydenue u nornomienre GOTOHOB Mpu
epexoqe aTroMa € OJHOTO YpPOBHS HHEpPruM Ha Apyrod. Buael cnektpoB. Crnektp
YPOBHEH 3HEPTrUU aToMa BOJOPOAA.

BonnoBeie cBoiicTBa uactuill. Bonubl ge bpounma. KoprnyckyiaspHO-BOJTHOBOU
Ty aJli3M.

CrnoHTaHHOE U BBIHYXICHHOE U3JTyUYCHHE.

TexHuueckue yCTpONCTBa M MPAKTUUECKOE MPUMEHEHHE: CHEKTPAJIbHBIN aHaIu3
(cekTpocKom), Jiazep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopnens onbita Pesepdopna.

Ornpenenenrie AIUMHBI BOJIHBI Ja3epa.

HabmroieHre muHevaThIX CIeKTPOB U3ITYyUYEHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, rabopamopHuvle pabomul

HaGuroieHre TMHedaToro CekTpa.



Tema 3. Amomnoe aopo

OKCHEpUMEHTHI, JO0Ka3bIBAIOIIME CIOXKHOCTh CTpoeHus sanapa. OTkpsiThe
paanoaktuBHOCTU. OmbiTel Pe3epdopna mo omnpeneneHuro cocraBa pPaJuOaKTUBHOIO
n3nyudenus. CBoiicTBa anb(a-, 6era-, raMMa-u3aydeHus. BiausHue paanoakTUBHOCTH Ha
KUBbIE OPraHU3MBI.

OtkpeiTe TpoTOHa U HeWTpoHa. Hyxknonnas wmogens sgpa ['eilizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomnsl.

Anbda-pacniag. DIEKTpPOHHBIA U MO3UTPOHHBIN Oeta-pacnajn. ['amma-usnydenue.
3aKOH paJIn0aKTUBHOTO paciajaa.

DHeprus cBsi3U HYKJIOHOB B sjpe. AnepHsle cuibl. JledekT maccsl sapa.

SAnepHble peakunu. /leneHue u CUHTE3 SAED.

SAnepusiii peaktop. TepmosiaepHblit cunTe3. [IpoGieMbl U MepCHEKTUBBI SACPHOU
SHEPTEeTUKU. DKOJIOTMYECKUE ACTIEKTHI SIIEPHON SHEPTETUKH.

OneMeHTapHbIe YacTUlbl. OTKPBITHE MO3UTPOHA.

MeTto1b1 HAOMIOZICHUS ¥ PETUCTPALMU AJIEMEHTAPHBIX YACTHIL.

dyHIaMeHTaIbHBIE B3aUMOJIeHCTBUS. EAMHCTBO (hu3mvecKkoit KapTUHBI MUpa.

TexHuueckne yCTpoWCTBA M NPAKTUYECKOE IIPUMEHEHHME: JI03UMETpP, Kamepa
Bunbcona, simepHbIil peakTop, aToMHast 6omoa.

Jlemoncmpayuu

CuéTuMK MOHU3UPYIOUIUX YaCTHLL.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomul

HccnenoBanue TpekoB yacTuil (1Mo TOTOBBIM (hoTorpadusim).

Pa3znea 8. DiieMeHTHI aCTPOHOMMH U aCTPOPU3UKH

Otanbl pa3BUTUS acTpoHOMHUHU. [IpukiiamHOE M MHPOBO33PEHUYECKOE 3HAYCHUE
ACTPOHOMHH.

Bun 3Bé3anoro ne6a. Co3pe3nus, spkue 3BE3/bI, MJIAHETHI, UX BUAUMOE JBUKECHHE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. VMictounuk sHeprun ConHua u 3BE31. 3BE3bI, UX
OCHOBHBIE XapaKTEpUCTUKU. J[MarpaMMa «CHEKTpaJbHBIN KJIACC — CBETUMOCTbY. 3BE3/IbI
TJIABHOM MOCIEA0BATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTbY JJIsl 3BE3/] IJ1aBHOU
MOCJIeI0BAaTEeNIbHOCTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHbIE MPEACTaBICHUSA O
MPOUCXOXKACHUU U 3BotoMK COJIHLIA U 3BE3/1. DTalbl )KU3HU 3BE3.

Mineunsiii Ilyte — nama [anaktuka. Ilonoxkenwme u nBwxenue ConHIA B
lanaktuke. Tunbl ranakTuk. Pamuoramaktvku W kKBaszapbl. YUEpHBIE IBIPBI B sApax
TaJaKTHUK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa006ma. Pasz0Oeranue rajgakTHK.
Teopus bosbmioro B3peiBa. PennkroBoe usiyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpobaemMbl aCTPOHOMUM.

Yuenuuecxue naonooenus



HaGmroneHnss HEBOOPYKEHHBIM TIJIa30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUN NIl ONPEENICHUs MOJ0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c0o3Be31usi CEeBEPHOTo NOMyIIapus U SIPKUE 3BE3/IBI.

HaoGmtonenus B Teneckon Jlynsl, ianet, Mieunoro IlyTu.

Oobo01maromee NOBTOpeHue

Ponb ¢usuku U acTpOHOMHHM B YKOHOMHYECKOM, TEXHOJIOTUUECKOU, COIMAIbHON 1
ATUYECKOU cdepax NesTEeNbHOCTH YEJIOBEKa, pojib U MECTO (M3UKH U aCTPOHOMHUHU B
COBPEMEHHON HAy4HON KapTUHE MuUpa, posib (U3MYECKOH Teopuu B (HOPMHUPOBAHUU
MIpEeCTaBICHUN O (PU3NYECKOM KapTHHE MHpa, MECTO (PU3MUECKONW KApTUHBI MHpa B
o01IeM psTy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MPEACTABICHUN O PUPO/IE.

MexnpeamMeTHbie CBA3H

N3yyenne kypca ¢pusznku 6a30Boro ypoBHs B 11 kiacce ocyuiecTBisieTcs: ¢ y4éToM
COJIepKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcamMu MaTeMaTHUKW, OMOJIOTMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

MeoicnpeOmemuvie nouamus, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOTO
MO3HAHUS: SIBJIEHUE, Hay4YHbIA (haKT, rumoresa, (u3nueckas BeJIUYMHA, 3aKOH, TEOPHUS,
HaOJI0/IeHNe, SKCIIEPUMEHT, MOACTMPOBAHHUE, MOJIETh, U3MEPEHHE.

Mamemamuxka: penieHHEe CHCTEMbl yYpaBHEHUH, TPUTOHOMETPUYECKHUE (DYHKIIMH:
CUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI'€HC, OCHOBHOE€ TPUTOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPBl M HMX IPOEKIMM Ha OCU KOOPJAMHAT, CIOKEHHE BEKTOPOB, INPOM3BOIHbBIC
3JIEMEHTApHBIX (YHKIMHA, MPU3HAKU HOJOOMSI TPEyroJbHUKOB, ONPEEJIEHUE IUIOIIAIH
I0CKUX (UTYp U 00bEMa Tell.

Buonocua: >nexrTpuyeckue sIBIEHUS B )KUBOH MpHUpoJie, KoJeOaTeIbHbIe IBUKECHUS
B JKMBOW IIPUPOJE, ONTHUYECKUE SBJICHMS B >KMBOW IPUPOAE, ACHCTBHE pajudalud Ha
KUBBIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKAs CTPYKTypa TBEPIBIX Tel,
MeXaHU3MBbl 00pa30BaHMsl KPUCTAIUITMUECKON PEIIETKY, CIIEKTPaIbHbIN aHAIH3.

l'eoepaghus: MarHuTHBIE TOJOCAa 3€MIIM, 3aJIEKH MAarHMTHBIX pPyH, (OTOCHhEMKa
3€MHOM IIOBEPXHOCTH, MIPEACKA3aHUE 3EMIIETPACEHUN.

Texnonoeua:  JWHUW  DJEKTpOIlepenad, TEHEpaTop  IMEPEMEHHOI0  TOKa,
IEKTPOABUIATENb, NHAYKIIMOHHAS NI€Yb, pajap, paauONpUEMHUK, TEIEBU30D, aHTECHHA,
tenedon, CBY-neub, MpOEKIMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COJIHEYHAas OaTapesl.



INVIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

OcBoenne ydeOHOro mnpeamera «®PuszWka» Ha YpOBHE CpeaHET0 OOIIEero
oOpa3zoBanusi (0a30BBIi ypOBEHb) JIOJDKHO OOECIEUUTHh JOCTHKEHHE CIICIYIOUIUX
JUYHOCTHBIX, METANPEIMETHBIX U TIPESIMETHBIX 00pPa30BaTEIIBHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS YyueOHOTo mnpeameTa «Du3nKa» JOJKHBI
OTpakaTb  TOTOBHOCTb M  CIIOCOOHOCTh  OOyYarolIuxcsi  PyKOBOJCTBOBAThCS
chopMUPOBaHHON  BHYTPEHHEH  MO3WIIMEH  JIMYHOCTH, CHUCTEMON  IIEHHOCTHBIX
OpUEHTAIINH, TO3UTUBHBIX BHYTPEHHUX YOCKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOrO0 OOIIEeCTBa, pACIIUPEHUE KUZHEHHOTO OIbITa M OIbITa
NEATEIbHOCTA B TMPOLECCE peaM3allii OCHOBHBIX HANpaBJICHUH BOCHUTATEIbHOU
NEATEeIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaKaaHCKOro BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW TO3UIHMM OOYYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHa POCCUHCKOTO OOIIECTBa;

IPUHATHE TPagULMOHHBIX o011e4enoBevYecKrx I'YMaHUCTUYECKUX U
JNEMOKPAaTUYECKHUX LIEHHOCTE;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECaxX TIPaKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIIPABICHUH B 00pa30BaTEIbLHON OpraHu3alny;

yMEHUE B3aUMOJEHCTBOBATh C COLUAIBHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIUSMU U HA3HAYEHHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU I€ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTb POCCUMCKON MPaXKAAHCKON HIEHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHMBOJAaM, JIOCTHKEHUSAM
POCCHUICKMX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKH,

3) TyXOBHO-HPaBCTBEHHOT 0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh  OIICHMBATh CHUTYalldI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HAa MOpaJbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIE B
NESTEIILHOCTHA YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYMBOTO OYAYIIETO;

4) 3¢TEeTHYeCKOro BOCITUTAHHSA:

ACTETUYECKOE OTHOLIEHWE K MHPY, BKJIKOYas 3CTETUKY HAYyYHOIO TBOPYECTBA,
npucyuiero Gu3nIecKol HayKe;

5) Tpy10BOr0 BOCIIUTAHUS:



MHTEpPEC K Pa3IMYHbIM cepaM MpoPecCHOHATBHON AEATEIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBLIN BBHIOOpP OyIyIIeit
npogdeccun U peain30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MIJIaHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa3oBaHUI0O M CaMOOOpa3OBaHUI0 B 00JacTH
(hbU3UKM HAa IPOTSHKEHUU BCEH KU3HU,

6) 9K0JI0THYeCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh  JIKOJIOTUYECKON  KyJBTYpbl, OCO3HAaHHWE  TJI00AIBHOTO
XapakTepa IKOJIOTMYECKUX MPodIieM;

IJTAHUPOBAHWE W OCYILIECTBICHUE JCUCTBUM B OKPYXAIOIIEH Cpele HAa OCHOBE
3HAHUA LEeJIeH yCTOMYNBOrO Pa3BUTHS YEIIOBEUECTBA;

paciliMpeHue OmbITa JEeSTENbHOCTH HKOJIOIMUECKOM HaIlpaBiICHHOCTH HAa OCHOBE
MMEIOILMXCS 3HAaHUH 10 (PU3UKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA PU3NUECKON HAYKH;

OCO3HaHHE LEHHOCTH HAay4YHOM JEATEeIbHOCTH, TOTOBHOCTh B MpOIlECCe U3YUYEHUS
(GU3MKK ~ OCYIIECTBISATh  NPOEKTHYIO M MCCIEAOBATENBCKYIO  JACSTENbHOCTh
WHJUBHUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDHI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE yUeOHbIe 1eiCTBUSA
ba3oBble JJornueckune a1eicTBUS:
CaMOCTOSTENBHO (OPMYJIHUPOBATh U aKTYaJM3UPOBATh MPOOJIEMY, paccCMaTpyBaTh
€€ BCECTOPOHHE;
ONpEeACNATh 1EJM JACATEIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUH UX
JIOCTHIKCHUS
BBISIBJIITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHMS B pPacCMaTPUBAEMBIX (PU3HMUECKUX
SIBJICHUSAX;
paspabaThiBaTh IUTAaH pEHICHUS MPOOJeMbl C YyYE€TOM aHaldu3a HMMEIONIUXCS
MaTepHUaIbHbIX U HEMAaTEePUATIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JCSATEIbHOCTh, OLICHMBATH COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OIIEHUBATh PUCKU MOCIIEICTBUN IEATEIHLHOCTH;
KOOPJIMHUPOBATHh M BBHIMOJIHATH PabOTy B YCIOBHUSAX PEATbHOT0, BUPTYAJILHOTO H
KOMOWHHUPOBAHHOT'O B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH KU3HCHHBIX TIPOOIIEM.
ba3oBble ucciieqoBaTeibCKue 1eMCTBUS.
BIIAJICTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMUA TIOHATUSIMH H METOJAAMHU
(bu3nuecKoi HayKH;
BJIQJICTh HAaBBIKAMH Y4E€OHO-HCCIIEAOBATENLCKON W TPOEKTHON NEATEeIhHOCTH B
obnactu GU3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TIOUCKY METOOB



pemieHust 3aAad  (U3MYECKOrO COJEP)KAHMS, TPUMEHEHUIO pa3IUYHbIX METO/OB
MO3HAHUS;

BJIAJECTh BHUJAMHU  JIEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAaHMs, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHbIX YUYEOHBIX CUTYalHsIX, B
TOM YHCJIE MPU CO3AaHUU YUEOHBIX IPOEKTOB B 00J1aCTH (DU3UKHU;

BBISIBJISATh IPUUMHHO-CIIEJICTBEHHBIE CBSI3U M aKTyaJIU3UpOBATh 3a/1a4yy, BbIABUTATh
TUNOTE3y €€ pelleHus, HaXOAUTh apryMEHTHI JUIsl I0Ka3aTelbCTBA CBOUX YTBEPXKIACHUM,
3aJ1aBaTh MapaMeTPbl U KPUTEPUU PELLIECHUS;

aHAJIM3UPOBATH MOJYYEHHBIE B XOJI€ PEUICHMs 3a/aydl Pe3yJIbTaThl, KPUTUYECKU
OLICHUBATh UX JOCTOBEPHOCTb, TPOrHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U  (GOpMyJIHpOBaTh COOCTBEHHbIE 3aJaud B  00pa30BaTeNbHOMN
NeSITEIbHOCTH, B TOM YHCIIE€ IPU U3YyUYEHUU (PU3UKH;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

yMEThb  MEPeHOCUTh 3HaHUS 1O (u3MKe B  MPAKTUYECKYl0  00JacThb
KU3HECATEIIbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEH, MpEJiaraTh OPUTMHAIBHBIEC MTOAXO/bI U PELICHHUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, JONMYCKAIOIUE albTePHATUBHBIE PELICHUS.

Pabora ¢ undopmanmueii:

BJAJIeTh HAaBBIKAMU IIOJIy4e€HUs HHGPOpMalMU (PU3MUECKOrOo COACpKAHUSA U3
UCTOYHUKOB  Pa3HbIX THIIOB, CaMOCTOSITEJIbHO OCYIIECTBJIATh IOWUCK, aHau3,
CUCTEMAaTH3alMl0 W MHTEpHpeTanuio HWHPOpPMALMU pa3iIMYHBIX BHUIOB U  (opM
HpeCTaBICHMS;

OLIEHUBATh JOCTOBEPHOCTh MH(OpPMaLIUY;

UCIIOJIb30BaTh CPEACTBa MH()OPMAIIMOHHBIX U KOMMYHUKALIMOHHBIX TEXHOJIOIUH B
pElIeHUN KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpraHU3allMOHHBIX 33/1a4 ¢ COOII0ACHUEM
TpeOOBaHMI SPrOHOMMKH, TEXHHUKHM O€30MaCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPaBOBBIX M 3TUYECKUX HOPM, HOPM MH(POPMALIMOHHOIN 06€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUYECKOTO COAEP)KAaHUS B Pa3IMYHbIX (popmarax ¢ yd4éTom
Ha3Ha4YeHUsT MHPOpPMAlMM U LEJIEBOM ayIUTOpHM, BBIOMpas ONTUMAIbHYIO (GopMy
MPEICTABJICHUS U BU3yaJTU3aIUH.

KoMMyHHKATHBHBIE YHUBEPCAJIbHbIE yUeOHbIe IelCTBHSA:
OCYIIECTBIIATH OOIIEHUE HA YPOKax (PU3UKK U BO BHEYPOUHOU JEATEIILHOCTH;
pacIio3HaBaTh MPEAMOCHUTKHA KOHQIUKTHBIX CUTYAIIUH U CMST4aTh KOHQJIUKTBI;
pa3BEPHYTO W JIOTUYHO U3JIaraTh CBOIO TOUKY 3PCHHS C UCTIOJIH30BAHHEM S3BIKOBBIX
CPE/CTB;
NOHMMaTh W WCIOJIb30BAaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUAYaTbHON
paboTHI;
BBIOUPATh TEMATHKY U METOJIbI COBMECTHBIX JCHCTBHI ¢ yU4ETOM OOIIMX WHTEPECOB
¥ BO3MOYKHOCTEH Ka)kJI0T0 4eHa KOJUICKTHBA,



MPUHUMATH LIEJTM COBMECTHOM AESATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUA 1O €€ TOCTUKEHUIO: COCTABJIATH IUIAH IEVCTBUM, PACIPEACIATh POJIH C YYETOM
MHEHHH YYaCTHUKOB, 00CYkIaTh pe3yJIbTaThl COBMECTHOU Pa0OTHI;

OIICHUBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHUKA KOMAaHAbI B OOLIUN
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE MPOEKThI, OLEHUBATH MAEW C TMO3UIMU  HOBHU3HBI,
OPUTMHAIBHOCTH, TPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBIISITh O3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLHSX,
MPOSIBIISATH TBOPUYECTBO M BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHbIE y4eOHbIE ACHCTBHS
Camoopranmszanms:
CaMOCTOSITEIbHO OCYILECTBISATh NO3HABATEIbHYIO JEATENBHOCTh B 00J1aCTH (PU3UKHU
Y aCTPOHOMMHH, BBISIBIIATH MPOOJIEMBI, CTABUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEIbHO COCTAaBJIATh IUIAH PEUICHUS pPacUETHBIX M KAueCTBEHHBIX 3a/ad,
IJIaH  BBIIOJIHEHUS TPAKTUYECKOM paboThl ¢ yuy€TOM HMMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEN U MPEANOYTEeHU;
JaBaTh OLICHKY HOBBIM CUTYallUsIM;
pacmMpsATh paMK1 y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHUMH;
JieNiaTh  OCO3HAHHBIM  BBIOOpP, apryMeHTUpoBaTh ero, OpaTb Ha cels
OTBETCTBEHHOCTD 3a PEIICHHUE;
OLICHUBATh NPUOOPETEHHBIN OIBIT;
crocoOCcTBOBaTh (POPMUPOBAHUIO U TPOSBIECHUIO 3PYAULIUUA B 00nacTH (HU3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH MHTEJIEKT:
JaBaTh OIICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISM;
BJIa/ICTh HaBBIKAMHU I[103HABATENHHON pedIieKCMM KaK OCO3HAHUS COBEPIIAEMBIX
JEHCTBUIN U MBICIUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUIA;
UCIIONIb30BaTh MPUEMBI pediiekcuu JUIsl OLIEHKH CHTyallud, BbIOOpa BEPHOTO
pelICHHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIIECHUS TI0 UX CHIKECHHUIO;
OPUHUMATh MOTHBBI W apryMEHTHl JpPyrHMX TpU aHaIU3e pe3yJIbTaToOB
NIeSITEIbHOCTH;
NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTATKU U JOCTOMHCTBA;
OPUHUMATh MOTHBBI M apryMEHThl JpyIMX TIpU aHaJIW3€ pe3yJIbTaToOB
NESITEIbHOCTH;
NpU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKH.
B mpouecce AOCTMKEHMSI JTUYHOCTHBIX PE3yJbTaTOB OCBOECHMSI IMPOTPAMMBI IO
bu3uKe s ypOBHS cpeaHero olmiero oopazoBanus y 00ydaromuxcsi COBEPIICHCTBYETCS
HYMOILMOHATIBHBIN HHTEJUIEKT, IPEoIaralomui cOpMUPOBAHHOCTE!



CaMOCO3HaHHS, BKIIIOYAIOLIEr0 CIOCOOHOCTh TMOHHMMAaTh CBOE AMOLMOHAIBHOE
COCTOSIHUE, BUJETh HANpPAaBICHUS Pa3BUTUS COOCTBEHHON 3MOLMOHAIBHOM c(epbl, ObITh
YBEpPEHHBIM B ce0e;

CaMOpEryJMpOBaHus, BKIIOYAIOUIETO  CAMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 33 CBOE MOBEJIEHUE, CIIOCOOHOCTh aAaNTUPOBATHCA K AMOLIMOHAIbHBIM
M3MEHEHUSM U MPOSIBISTH THOKOCTh, ObITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIMH, BKIIOYAIOIIEH CTPEMJIEHHE K JIOCTHKECHUIO WEIU U
ycnexy, OINTHUMHU3M, HWHUIMATUBHOCTb, YyMEHHME JEHCTBOBaTh MCXOJS U3 CBOHUX
BO3MOYKHOCTEH;

SMIATUH, BKIIOYAIOUIEH CHOCOOHOCTh TMOHUMAaTh SMOLMOHAIBHOE COCTOSIHHE
IPYTUX, YYUTHIBATH €r0 MPHU OCYLIECTBICHUH OOIIEHMSI, CHOCOOHOCTh K COUYBCTBHIO U
COTIEpEKUBAHUIO;

COLIMANIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTHh BBICTPAaWBAaTh OTHOILEHHUS C
JOPYTUMH JIIOJIbMU, 3a00TUTHCSI, IPOSIBISITH UHTEPEC U pa3peliaTh KOHPIUKTHI.

NPEJMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaxaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEPaxX poJb U MecTOo (PU3MKU B (POPMUPOBAHUU
COBPEMEHHOM Hay4yHOM KapTUHbl MHUpa, B pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTH, B TPAKTUYECKOU JIeATEIbHOCTH JIFOJIEH;

YUUTBIBATh  TPAHUIBI NPUMEHEHHUS  U3YYCHHBIX  (PU3UUYECKUX  MOJENeH:
MaTepuaigbHas TOYKa, WHEpLMaIbHAs cHCTeMa OTcuéra, alCOJIIOTHO TBEPIOE TEO,
UJCaNbHBIA Ta3, MOJAEIU CTPOCHUS Ta30B, >KUIKOCTEM M TBEPIABIX TEJ, TOYEUHBIN
ANEKTPUYECKUN 3apsi/] MPU pelIeHnd (PU3NUecKux 3a/1ay;

pacno3HaBaTh (U3NYECKUE SIBICHUSA (TMPOIECCh) U OOBSICHITH HUX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIAPHO-KMHETUYECKOH TEOPUM CTPOCHMS BEUIECTBA H
ANEKTPOJIMHAMUKHA: PABHOMEPHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE IBUKEHUE,
CBOOOZHOE TMaJieHUue TeN, JBIKEHHE 0 OKPY>KHOCTH, HMHEPIUs, B3aUMOJCHUCTBHE Tell,
muddy3us, OpOYHOBCKOE TBUKEHHUE, CTPOCHUE KUIAKOCTEH M TBEPIBIX TEJ, U3MEHEHUE
o0béMa Tenm TpH HarpeBaHUW (OXJIAXKACHHM), TEIUIOBOE paBHOBECHE, HCIApEHHE,
KOH/JICHCAlIUsl, IUIaBJICHUE, KPUCTAIUIN3AlUsl, KAUTIEHUE, BIIaXKHOCTh BO3yXa, MOBBIIICHUE
NABJICHUS ra3a IpH €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEXIY MapaMeTpamu
COCTOSIHMS T'a3a B U30MPOLIECCAX, IEKTPU3ALHUS TEN, B3AUMOAECHCTBUE 3aPSAI0B;

OMKCHIBATh MEXAHMYECKOE JIBIDKEHHE, WCIONb3ys (U3MYecKre BEITUYUHBL:
KOOpAMHATA, IyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CHUJIA, UMITYJIbC
Tena, KUHETHYeCKas »JSHEprus, IMOTCHIMAlbHAs DJHEpPrus, MeXaHudeckas padora,
MEXaHH4YeCKasi MOITHOCTh, MPU OMHCAHUH MPABWILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS W EIAWHMIBI, HAaXOIUTh (DOPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJTMUNHY C APYTUMH BETUUUHAMUY;



ONMCHIBATh M3YyUYEHHBIE TEIIOBBIE CBOMCTBA TEN WU TEIUIOBBIE SIBJICHMS, HCIOIb3YS
(¢u3nueckne BEIUYMHBL: JIaBJICHUE raza, TEMIIEpaTypa, CPEAHssl KUHETHYECKas SHEprus
XAO0TUYECKOTO  JIBUJKEHUST MOJIEKYJ, CpEIHEKBaJpaTU4Hasi CKOPOCTb  MOJIEKYJ,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs 3HEpPrus, padora rasza, KO3QQUUIUEHT MOJE3HOTO
JEUCTBUS TEIUIOBOTO JABUTATENs; IPU OMHCAHUU IMPaBUIBHO TPAKTOBATh (PU3NUYECKUU
CMBICIT WCIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHMS] U EIUHMIIBI, HAXOOUTh (HOPMYIIbI,
CBSI3bIBAIOIINE JAHHYIO (DPU3NYECKYIO BEIUUNHY C APYTUMH BEINUHHAM;

OMKCHIBATh M3YYECHHBIE 3JEKTPUUYECKHE CBOMCTBA BEIIECTBA U DJIEKTPUUYECKHE
ABJIEHUS (TpOIECChl), HUCHOJb3Yyd (U3NYECKUE BEIMYMHBI: DIIEKTPUUECKHM 3apsf,
ANEKTPUYECKOE T0JIe, HAMPSHKEHHOCTh MOJIA, MOTEHIMAN, Pa3HOCTh MOTEHLHUAJIOB; MpU
ONMHMCAHUU TPaBUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH MCIONb3YEMbIX BEJIMYMH, HMX
0003HAUYECHMSI M EAUHMIIbI; YKa3blBaTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (PU3UUYECKYIO
BEJIMYMHY C IPYTUMH BEJIIMIMHAMM,

aHAJIM3UPOBATh (PU3NYECKUE MTPOLECCH U SIBJICHUS, UCTIONb3Ysl PU3NUECKUE 3aKOHBI
W TpUHIUNBL 3aKkoH BcemupHoro Ttsarotenus, |, Il u Il 3axkonst HproToHa, 3akoH
COXpAHEHMS] MEXaHWUYECKOW DHHEpPruM, 3aKOH COXpaHEHUS HMITyJbCca, MPUHIUI
CYNEepHno3uIMU CUJI, MPHUHIMI pPABHOMPABUA HMHEPLUUATBHBIX CHUCTEM OTCU€Ta,
MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPHIO0 CTPOCHMs BEIEeCTBA, Ta30Bble 3aKOHBI, CBS3b
CpelHel KHHETUYECKOM »JHEepruu TEIUIOBOIO JBHKEHHUS MOJIEKYJI C aOCOIIOTHOM
TeMIepaTypol, MepBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAHEHHUs 3JIEKTPUUYECKOIO
3apsifa, 3akoH KysoHa, mpu 3TOM pasiauyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTU4eCcKOoe BbIPa)KEHUE U YCIIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHbBIE NPUHLUIBI IEHCTBHUS MallUH, HNPUOOPOB U TEXHUUYECKUX
YCTPOWCTB; pPa3lnyaTh YCIOBHA HX O€30IIaCHOr0 HCHOJIb30BaHUS B IOBCEIHEBHOM
KHU3HH;

BBINOJIHATH SKCIIEPUMEHTHI IO UCCIIEAOBAHUIO (PM3NYECKUX SIBJICHUN U MPOLIECCOB C
UCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHHH, Ipu 3ToM (HOpMyIHpoOBaTH
npobiemy/3aady M TUIOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
IPEI0KEHHOr0 000pyA0BaHUS, IPOBOJUTH OMBIT U (HOPMYJINPOBAThH BBIBOIbI;

OCYILECTBIIATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BEJIUYUH, IIPU 3TOM
BBIOMPATh ONTHMAJbHBIA CHOCOO HU3MEPEHUsT U UCHOJIb30BaTh H3BECTHBIE METO[IbI
OLIEHKU MOTPELTHOCTEN U3MepeHuil;

UCCIIEI0BAaTh 3aBUCUMOCTU MEXIY (PU3NUYECKMMHU BEITUYMHAMHU C MCIIOJIb30BaHUEM
NPSIMBIX M3MEpPEHUl, IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH pPE3yJbTaThl
MOJyYEeHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaONUIl U rpaduKoOB, JIeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

coOuro1aTh IpaBuiia 6€30MacHOrO TPyAa MPH MPOBEICHUH HCCIeI0BAaHUM B paMKax
yueOHOT0 HKCIEpUMEHTa, Yy4eOHO-HCCIIEeIOBAaTEIbCKOM M MPOEKTHOW JEATENIbHOCTU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1aOOPaTOPHOTO 00OPYAOBAHUS;

pemaTe pacyéTHbIE 337a4Ydl C SIBHO 33/JIaHHOM (PU3MYECKON MOJENbI0, UCIOb3YS
¢u3nyeckre 3aKOHbI W TPUHIMUIBI, Ha OCHOBE aHAJINW3a YCIOBHS 3aJaud BBIOMPATh
($u3NYEeCKy0 MOEIb, BELACTATh (PU3NYECKHE BETMYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS



e pelieHus, MPOBOAUTH PACUYETHl W OLEHUBATH PEATHHOCTh MOIYYCHHOTO 3HAYCHUS
(hu3UeCcKOl BETUYUHBI,

pemaTh KadyeCTBEHHBIC 3a/laud: BBICTPAMBATH JIOTHUECKH HEMPOTUBOPEUHBYIO
HEMOYKy pacCyXIE€HHH C Omopod Ha U3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue SBICHUS;

WCTIONh30BaTh MPH PEUICHHH Y4YeOHBIX 3a1ad COBpEMEHHBbIE HH()OPMAIMOHHBIC
TEXHOJIOTUW [UIS TIOMCKA, CTPYKTYPHPOBAHHS, HWHTEPIPETANUU W TPEACTABICHHS
y49e0HON 1 HAayYHO-TIOMYJISIPHOW HH(POPMALIH, MTOTyYeHHON U3 Pa3TUIHBIX UCTOYHUKOB,
KPUTHYECKU aHATTU3UPOBAThH NOTydaeMyto HHPOPMAIIHIO;

MPUBOJNTH TPHUMEPHI BKJIAZa POCCHUCKUX M 3apyOCKHBIX YUEHBIX-(QHU3UKOB B
pa3BUTHE HAYKH, OOBSICHEHHE IMPOIIECCOB OKPYKAIOMIETO MUPA, B Pa3BUTHUE TEXHUKH U
TEXHOJIOTHi;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUA MO (PU3UKE B TOBCEIHEBHOW JKWU3HU IS
oOecrieyeHust O€30MAaCHOCTH TpU OOpalleHuu ¢ npubopaMH M TEXHUYECKUMHU
YCTPOWCTBAMH, JJISI COXPAaHEHUS 3J0POBbSI M COONIOJIEHUS HOPM JKOJOTHYECKOTO
MOBE/ICHUS B OKPY’KaloIIeH cperie;

paboTarh B rpymie ¢ BHIOJHEHHEM Pa3IUYHBIX COIMAIBHBIX POJICH, TUIAHUPOBAThH
paboTy Tpymnmbl, palMOHANBHO pacHpelessTh OO0SM3aHHOCTH W IUIAHUPOBATh
JESTeTbHOCTh B HECTAHNIAPTHBIX CHTYAIMsX, aJCKBAaTHO OLEHUBATh BKJIAJ KAXKIOTO M3
YYaCTHUKOB I'PYIIIIBI B pEeLIEHUE pacCMaTPUBAEMON MPOOIEMBI.

K xoniy oOyuenuss B 11 kiacce mpeaMeTHbIe pe3ysibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD y O0YUAIOUTUXCS YMEHUM:

JEMOHCTPUPOBATh HA TMpUMEPaX poJb U MecTOo (PU3UKU B (POPMUPOBAHUU
COBPEMEHHON HAy4YyHOM KapTUHBI MHUpPa, B Ppa3BUTUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOW JEATENbHOCTU JIOACH, LETOCTHOCTh U E€AMHCTBO
(bu3nuecKkoi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIIBl MPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIENei: TOUeUHBIN
ANEKTPUYECKUN 3apsijl, JIyd CBETa, TOUCUHBIA MUCTOYHHMK CBETa, SiZIepHAas MOJENb aTOMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO SiJpa MPH pelieHuu GU3NYECKUX 3aay;

pacno3HaBaTh (U3NYECKUE SIBJICHUSA (TPOIECCh) W OOBSICHITH WX Ha OCHOBE
3aKOHOB DJIEKTPOJMHAMUKH M KBAaHTOBOW (PU3UKH: DIIEKTpUYECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XHMMHMUYECKOE, MAarHUTHOE JIEHCTBUA TOKa, B3aUMOJICHCTBUE
MarHuToOB, 3JEKTPOMAarHUTHAs WHIYKIH, AEWCTBHE MAarHUTHOTO IOJISI Ha TPOBOJHHK C
TOKOM U JABWXKYIIUICS 3apsll, JIEKTPOMAarHUTHBIE KOJIEOAHUsI U BOJIHBI, IPSIMOJIMHEITHOE
pacnpoCcTpaHEHHUE CBETa, OTpaXECHHWE, MpeloMiIeHHe, HHTephepeHnus, audpakuus u
MoJIIpU3aliisg CBeTa, aucrnepcus cBera, (ortornexrpuueckuid rhdext (porodddexr),
CBETOBOE JaBJieHHME, BO3HUKHOBEHHME JIMHEWYATOro CIEKTpa aToMa BOJAOPOJa,
€CTECTBEHHAs! U HCKYyCCTBEHHAs pPaJiOaKTUBHOCTD;

OMKCHIBATh H3Y4YCHHBIC CBOWCTBAa BelecTBa (DJIEKTPUUECKHE, MArHUTHBIE,
ONTUYECKHE, DJIEKTPUUYECKYIO MPOBOJUMOCTH PA3IUYHBIX CpPEd) M 3JIEKTPOMArHUTHBIC
ABJICHUS (TIPOLIECCHI), UCTIONB3YS (PU3NYECKHE BEITUYMHBL IJIEKTPUUYECKUN 3apsiji, cuiia
TOKa, DJEKTPUYECKOE HANpsKEHHE, JJIEKTPUUYECKOe COMPOTHBIICHHE, PAa3HOCTh
MOTESHIINAJIOB, IEKTPOABUKYIAs cuiia, paboTa TOKa, MHAYKIMS MAarHUTHOTO TOJIS, CHJIa



Awmnepa, cuna JlopeHna, HHIYKTHBHOCTb KaTyIIKH, SHEPrus 3JIEKTPUUYECKOrO U
MarHUTHOIO IOJIEH, MEepUoa U 4acToTa KoJieOaHUN B KoJieOaTeIbHOM KOHTYpE, 3apsl U
CWJIa TOKa B INPOLECCE TapMOHUYECKUX OAIIEKTPOMArHUTHBIX KOJI€OaHUH, (POKyCHOE
paccTossHME M ONTHYECKas CWia JIMH3bl, NP OINMCAHUM IPAaBUIBHO TPAKTOBATH
(u3MYECKUl CMBICT KCIIOJIb3YEMbIX BEIMYHMH, X 0003HAUYECHUS M €IUHUIBL, YKAa3bIBaTh
(GbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETUYHUHY C APYTMMHU BETUYMHAMU;

ONMCHIBATh M3YyUYEHHbIE KBAHTOBBIE SIBJIEHUS U MPOIECCHI, UCMOJIBb3Ys (U3HYECKUE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJH, JJMHA BOJHBI U YAaCTOTA CBETA, YHEPTHUS
Y UMITyJIbC (POTOHA, IEPUOJ TOTypacnaaa, SHEPIHsl CBA3H aTOMHBIX sJiep, IPU ONUCAaHUU
MPaBUJILHO TPAKTOBATh (PU3NYECKUN CMBICI HCIOIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U
€IMHUILIBI, YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOLIME JAHHYIO (PU3MYECKYIO0 BEJIUYHHY C
IPYTUMH BeJIMYMHAMU, BBIYUCISTH 3HAaUCHHE (PU3NUECKON BETMUMHBL;

aHAJIM3UPOBATh PU3NYECKUE MTPOLECCHI U SIBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHbI
U OpUHIMNBL 3aKOH OMa, 3aKOHBI MOCJIEOBATENHOIO M MapajlIeIbHOIO COEIMHEHUs
MIPOBOJHUKOB, 3akoH Jlkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW WHAYKIHMH, 3aKOH
MPSIMOJIMHEHHOTO  PAaclpOCTPAaHEHUsT CBETa, 3aKOHbl OTPAXEHHs] CBETa, 3aKOHBI
MpeJIOMJICHUs CBETa, ypaBHeHUe ODifHmTeiHa st (oTodddexTa, 3aKOH COXpaHEHUs
SHEPTUU, 3aKOH COXPAHEHHs] HMITYJIbCA, 3aKOH COXpPAHEHUS 3JEKTPUYECKOro 3apsja,
3aKOH COXpPaHEHHs MacCcOBOI0 YMcia, MOCTynaThl bopa, 3aKoH palnOaKTUBHOTO pacnaja,
OpU 3TOM pasivyaTh CJIOBECHYI (OPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4YecKoe
BbIpa)KEHUE U YCJIOBUS (TPaHULIbI, 00JaCTH) IPUMEHUMOCTH;

ONpPECIATh HANPABICHUE BEKTOPAa MHIAYKIMM MAarHUTHOTO IOJIS IIPOBOJHHMKA C
TOKOM, CHJIbl AMIiepa u cuisl Jlopenna;

CTPOUTHh U ONUCHIBATh M300pa)K€HHE, CO3JaBAEMOE IUIOCKUM 3€pKajoM, TOHKOM
JIMH30M;

BBINOJIHATH SKCIIEPUMEHTBI 110 UCCIIEOBAHUIO (PU3NUECKUX SBJICHUM U IPOLIECCOB C
UCIOJIb30BAHUEM MPSIMBIX W KOCBEHHBIX W3MEPEHMH: IpH 3TOM (OpMyIHpOBaTH
npobiemy/3aady M TUIOTE3y Y4YeOHOTO OKCIEPUMEHTa, COOUpaTh YCTAHOBKY U3
IPEI0KEHHOT0 000pyA0BaHUS, IPOBOJUTH ONBIT U (HOPMYJINPOBATH BHIBOIBI;

OCYILECTBIIATH MPSIMblE U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEJIUYUH, IIPU 3TOM
BBIOMPATh ONTHMAJbHBIA CHOCOO HU3MEPEHUsT U UCHOJIb30BaTh H3BECTHBIE METO[IbI
OLIEHKH MOI'PEIIHOCTEN U3MEPEHN;

UCCIIEIOBAaTh 3aBUCUMOCTH (PU3MYECKUX BEIWYMH C HCIHOJIb30BAHUEM IPSIMBIX
U3MEpPEeHUH: TMpH H3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATh pE3YJIbTaThI
MOJyYEeHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BHJE TaONUIl U rpaduKoOB, JIeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEI0BAHUS;

coOuro1aTh paBuiia 6€30MacHOTO TpyAa MPU MPOBEACHUH UCCIIEIOBAHUN B paMKax
yueOHOT0o HKCIEpUMEHTa, y4eOHO-HCCIIEeIOBATENbCKOM M MPOEKTHOW JESTENIbHOCTU C
UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOMCTB U J1aOOPaTOPHOTO 00OPYAOBAHUS;

pemaTs pacyéTHBIC 33Ja4d C SIBHO 3a/IaHHOM (PU3MUECKON MOJEINbI0, HUCHOJb3Ys
¢u3nyeckre 3aKOHBI W TPUHIUIBI, Ha OCHOBE aHAJM3a YCJIOBHS 3aJaud BBIOMpPATH
($u3NYEeCKy0 MOEIb, BELACTATh (PU3NYECKHE BETMYUHBI U (POPMYIIbI, HEOOXOAUMBIE IS



e pelIeHus, MPOBOIUTHL PACUEThl M OICHHWBATH PEATHHOCTHh TOJYYECHHOTO 3HAYCHUS
(hu3UeCcKOl BETUYUHBI,

peniaTh KadeCTBEHHBIC 3aJladd: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO
IEMOYKY PACCYXKICHHM C OMOpod Ha W3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznvecKue SBICHUS;

WCITIOJIb30BaTh TMPHU PEHICHUH YYeOHBIX 3a7a4 COBPEMCHHBIC HH(POPMAIMOHHBIC
TEXHOJOTUU Il TIOWCKA, CTPYKTYPHUPOBAHUS, WHTEPIPETAIMU W TPEACTABICHUS
y4eOHOW ¥ HAyYHO-TIOMYJISIPHON WH(OPMAINH, TTOJYYCHHON U3 PAa3IMYHBIX UCTOYHHUKOB,
KPUTHYCCKU aHATM3UPOBATH MOJIyIaeMyt0 HH()OPMAIIHIO;

OOBSICHATH TPHUHIIMIIBI JICHCTBHS MAaIllUH, MPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pa3auyYaTh yCIOBHS X O€30MACHOTO UCTIOIB30BAHUS B IIOBCEIHEBHOM KU3HHU;

MPUBOJIUTH TMPUMEPHI BKJIaJla POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BHUTHE HAYKH, B OOBSICHEHUE TPOIIECCOB OKPYXKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U
TEXHOJIOTHi;

UCIIOJIb30BaTh TCOPETHUCCKHE 3HAHUS 1O (U3MKE B IOBCEAHCBHOW JKHU3HM IS
oOecrieueHHsT 0O€30MACHOCTH TIpH  OOpalleHuHu ¢ T[puOOpaMH H  TEXHUYCCKUMHU
YCTPOMCTBAMH, JUIsI COXPAHCHHS 3/I0POBbS M COONIOJCHHS HOPM 3KOJOTHYECKOTO
TIOBEJICHHS B OKPYXKAIOIICH cpejie;

paboTaTh B TPYIIIE C BBIIOJHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, IMIIaHUPOBATH
paboTy TpyIIbl, palMOHAIBLHO  pacHpelnesisTh OOS3aHHOCTH M IUJIAHUPOBATH
JeSITEIbHOCTh B HECTAHJIAPTHBIX CHUTYaIUsX, aJIeKBATHO OLEHUBATh BKJIAJ KaXXJIOTO W3
YYaCTHUKOB I'PYIIIBI B peUIEHUE pacCMaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo 4acoB DJIEKTPOHHBIE
HaumeHoBaHuUe pa3esioB U TeM (uudposbie)
Ne ni/m Koutpoabubie | IIpakTuueckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. ®DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHMUSI
11 ®u3KKa 1 METOJbl HAYYHOTO 1 bubnnoreka IIOK
' MIO3HAHHS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 1
Paszpen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmmorexa LIOK
' https://m.edsoo.ru/7f41bf72
bu6anoreka [JOK
2.2 7
Ausammca https://m.eds00.ru/741bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 bubmmorexa LIOK
| P https://m.eds00.ru/7f41bf72
Wroro no pazgeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubnunoreka [JOK
' KHHETHYECKON TeOpHn https://m.edsoo.ru/7f41bf72
b K
3.2 OCHOBBI TEPMOIUHAMUKH 10 1 nommorexa LO

https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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3.3 ArperaTtHble COCTOSTHUS BEIIECTBA. 5 bu6anoreka LIOK
' ®a30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 24
Paznen 4. DJIEKTPOAUHAMUKA
bu6anoreka [IOK
4.1 C) 10
FieKTpocTaTiia https://m.edsoo.ru/7f41bf72
[TocTOSIHHBIN AEKTPUYECKHUI TOK. bubnuoteka I[{OK
4.2 12
Toku B pa3IMuHBIX Cpeax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO 68

I[TPOTPAMME



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

11 KUIIACC

KoaunuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM (uudposwbie)
Ne ni/mm Konrtpousbnbie | IIpakTuyeckue
NMPoOrpamMmbl Bcero o0pa3oBaTeJibHbIE
padoTHhI padoThI
pecypchl
Pazpnen 1. QJJIEKTPOAUHAMUKA
MarsurtHoe ToJe. bu6anoreka [JOK
1.1 11 1 3
DJIeKTpOMAarHuTHAsE HHIYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4eCKUe U JIEKTPOMArHUTHBIE 9 1 bubnuoteka [JOK
' KOJIeOaHuUsI https://m.edsoo.ru/7f41c97c
99 MexaHU4eCKue U JIEKTPOMArHUTHBIE 5 1 bubnuoteka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10 3
i https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pa3zaen 3. OCHOBBI CIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH
31 OCHOBBI cIEIMAIBHON TEOPUHU 4 1 bu6mmoreka [IOK
' OTHOCHUTEIBbHOCTHA https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4

Pasznen 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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41 DJeMEHTHI KBAHTOBOI ONTUKHA 6 bubmorexa [TOK
' https://m.edsoo.ru/7f41c97c
4.2 CrpoeHue aTtoMa 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bu6mnoreka LIOK
4. A
3 TOMHOE A1pO S https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Paszpen 5. OJIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKU

DJIEMEHTHl aCTPOHOMUHU U bubnuoteka [IOK
5.1 7 1
acTpoPpH3UKU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Pasznen 6. OBOBIIAIOILIEE IIOBTOPEHUE
but6mmoreka [IOK
0.1 Obobuaiouiee nosTopexHe 4 https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10O 68 4 7
I[TPOI'PAMME



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

10 KJIIACC
N KosmuecTBO yacos Jlata JJIeKTPOHHBbIE HU(PPOBbIE
, Tema ypoka KonTposbnbie | IlpakTuueckue o0pa3oBaTe/IbHbIE
n/n Bcero U3Y4YeHUA
padoThbI padoThI pecypchl
D — .
I | Haymme weromr noommmes | 1 BuGmorera LIOK
Y g https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIIero Mupa.
Mexannueckoe NBUKEHUE.
A N I buGanorexa LIOK
g ' https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOPOCTb,
YCKOpEHHE
3 PaBHOMepHOE 1 bubnuoteka [JOK
IPSIMOJIMHEHHOE JBMKEHUE https://m.edsoo.ru/ff0c3620
4 PaBHOyCKOpeHHOE 1 bubnuoteka [IOK
IPSIMOJIMHEHHOE JIBHKEHUE https://m.edsoo.ru/ff0c372e
CB00O .
5 | Yoxoperme craSomoro ! buGmorexa LIOK
p . https://m.edsoo.ru/ff0c39cc
HaacHUs
K I .
6 ﬂpﬂizﬂﬂtenzoz Hzime:fle 1 bu6mmoreka [IOK
BIDKEHHE MaTepuaIbHOU
P https://m.edsoo.ru/ffOc3ada
TOYKH TI0 OKPY>KHOCTH
2 [IpyHUMIT OTHOCUTEIIBHOCTH 1 bu6mmoreka [IOK

lNanunes. UnepumansHbie

https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c32e2
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cucreMsl orcuera. [lepBriid
3akoH Herotona

Macca tena. Cuna. [IpuHnmn
Cyneprno3uiuu cui. Bropouw

bu6mnoreka LIOK

8 3akoH HproToHa st https://m.edsoo.ru/ffOc3be8
MaTE€PUAITbLHOU TOYKHU
Ponb 1 Mmecto ¢puzuku B
(dbopMupoBaHUU

9 COBPEMEHHOW HAYyYHOU bubnuoteka I[{OK
KapTUHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPAKTHUYECKON eI TeIbHOCTH
JIoaen

10 Tperun 3akoH HbroTOHA 1114 bu6anoreka [JOK
MaTepHaIbHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMHUPHOTO

11 tsarorenus. Cuna TSKECTH. bu6auoreka [JOK
IlepBast KOcMUYecKast https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH bubnuoteka [IOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddunuent
Tpenus. Cuna

13 CinOTI/IBJIeHI/ISI pu bubmmorexa LIOK

https://m.edsoo.ru/ff0c3f76

JBUKEHUHU TeJla B )KUJKOCTU
WJIU Ta3e

14 [ToctynarenbHoe 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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BpallaTesbHOE ABM)KEHUE
a0COJIIOTHO TBEPJOTO TENA.
MowmeHnT cunel. [leqo cuisl.
YcnoBus paBHOBECHUS
TBEPAOIO Tena

https://m.edsoo.ru/ff0c41a6

15

Nmnynec MatepranbHON
TOYKH, CUCTEMBbI
MaTepHaJIbHbIX TOYEK.
Nmnynec cunel. 3akoH
COXpaHEHHUsI UMITyJIbCa.
PeakTuBHOE NBMKEHME

bu6anoreka [JOK
https://m.edsoo.ru/ff0c43d6

16

PaGora 1 MOIHOCTH CHJIBI.
Kunernueckas sHeprus
MaTepHAILHON TOYKH.
Teopema 00 n3MeHEeHUN
KUHETUYECKON SHEPTHH

bu6anoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTeHnuanbHas SHEpPTUs.
[ToTennuanbHas sHeprus
yapyro AepOopMUPOBAHHOU
npykuHsbl. [loTeHmanbpHas
SHEprus Tena BOIU3U
MTOBEPXHOCTH 3eMJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

18

IloTenumanbHbIC U
HEIOTEHIIMAIbHBIC CUJIBI.
CBs13b paboTHI
HEIOTEHIIMAIBHBIX CHJI C
U3MEHEHUEM MEXaHHMYECKOU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
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SHEPTUU CUCTEMBI TeNl. 3aKOH
COXPAHEHUSI MEXaHUYECKOU
SHEPrUuu

19

JlabopaTtopnas pabota
«HccnenoBanue cBsI3U
paboTHI CUJIBI C U3MEHEHHEM
MEXaHWYECKOW YHEPTUU Tella
Ha TIPUMEpe PaCTSDKCHUS
PE3UHOBOTO JKT'yTa»

20

KouTponsnas padota no
teMe «KuHeMaTuka.
JluaHamuka. 3aKOHBI
COXpAHEHUS B MEXAHUKE

bu6auoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJIOKEHUS
MOJICKYJISPHO-KUHETHYECKOM
Teopun. bpoyHoBCKOE
newkenue. uddysus

bu6anoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep IBHXKCHUS U
B3aMMOACHUCTBHUS YaCTHUI]
BeliecTBa. Mojienu CTpOeHUs
ra3oB, JXHUIKOCTEN U TBEPABIX
TeNn

23

Macca monekyi. KonnuectBo
BemlecTBa. [locToaHHas
ABoraapo

24

TeroBoe paBHOBECHE.
Temneparypa u eé



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

n3mepenue. Hlkana
teMneparyp Llenscus

25

Wneanepnernii raz 8 MKT.
OcHoBHOe ypaBHeHne MKT

bu6mnoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcoiioTHas TeMreparypa
Kak Mepa cpeaHen
KUHETUYECKON DHEPTUU
JIBUKEHUS] MOJIEKYJI.
VYpaBHenne MeHieneeBa-
Knaneiipona

bu6anoreka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC
3aKOHBI

28

JlabopaTopHnas paboTa
«Hccnenoanue
3aBHCUMOCTHU MEXTY
napaMeTpaMu COCTOSTHUS
pa3peKSHHOTO Ta3a»

29

N3omporieccsl B ueaibHOM
rase u ux rpaduueckoe
Mpe/icTaBlIeHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

BuyTpenHsis sHeprus
TEPMOJIMHAMUYECKOU
CHCTEMBI U CITOCOOBI €€’
n3MeHeHus. KonmuecTBo
TEIUIOTHI U padoTa.
BuyTpenHsis sHeprus
OJTHOATOMHOI'O HJI€aJIbHOI'O

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
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ra3a

VYnennHasg TEMIIOEMKOCTD
Bemiectsa. KonnuecTBo

31 TETUIOTHI PU Bubnrorexa [IOK
https://m.edsoo.ru/ff0c5¢c36
TerJIonepeaaye.
AnmabaTHBIN mporece
HeoOpaTtumocTs mporieccoB B
32 npnp(l))ne. Bropoii I3)21II<I0H bubmmorexa LIOK
https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKH
bu6auoreka [JOK
33 Bt Temionepe e https://m.edsoo.ru/ff0c5¢c36
[IepBblii 3aK0H
34 TEPMOJIMHAMUKH U €r0 bu6auoreka [JOK
IpUMEHCHHE K https://m.edsoo.ru/ffOc5efc
U30IpoIeccam
[IepBblii 3aK0H
35 TEPMOJIMHAMUKH U €r0 bu6mmoreka [IOK
IpUMEHCHHE K https://m.edsoo.ru/ffOc5efc
U30IpoIeccamM
36 [Tpunmun nevictBust u KI1J{ bu6mmoreka [IOK
TEIUIOBOI MAIlIUHBI https://m.edsoo.ru/ff0c600a
37 Huxn Kapnro u ero KI1J]
38 DKOJIOTUYECKUE TPOOIEMbI
TETUIOPHEPreTUKHU
39 OO6oOmarmmii ypok bubnnoreka [IOK

«MonexynspHas (pu3HKa.

https://m.edsoo.ru/ff0c6938
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OCHOBBI TEPMOJIMHAMUKI»

KonTpoasHas padora no
TeMe «MoneKyIsipHast

bu6mnoreka LIOK

40 ¢usuka. OCHOBEI https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
[Tapoo6pazoBanue u
41 KOI—II)I[CH(I:)aIII/ISI. Ucnapenue u Bubnuorexa [IOK
https://m.edsoo.ru/ff0c63b6
KUIICHHE
AOcomoTHas 1
42 OTHOCHUTEJIbHAS BIAXXHOCTh Bubnmorexa [IOK
N https://m.edsoo.ru/ff0c64d8
BO3/yxa. HaceleHHbIN map
TBepnoe Telo.
Kpucrannmueckue u
aMop(QHbIe Tea.
43 AHI/II;%)TPOHI/IH CBOWCTB bubmmorexa LIOK
https://m.edsoo.ru/ff0c65f0
KpuctauioB. JXKuakue
kpuctauibl. CoBpeMEHHbIE
MaTepUalIbl
[InaBnenue u
44 KpUCTAUIN3aus. Y IebHas bu6mmoreka [IOK
TEIUIOTA TUIABJICHUS. https://m.edsoo.ru/ff0c6708
CyOmmmarus
45 YpaBHEHHE TEIIIOBOIO bubnnoreka [JOK
OanmaHca https://m.edsoo.ru/ff0c6820
46 DJIeKTpHU3aIus Tel. bubnnoreka [IOK

DnekTpuueckuu 3apsa. Jsa

https://m.edsoo.ru/ffOcébcc
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BHa SJICKTPUICCKUX 3apa10B

[IpoBOIHUKY, TUATEKTPUKHA U
MOJYIPOBOAHUKH. 3aKOH

bu6mnoreka LIOK

41 COXPaHEHHS JICKTPUUCCKOTO https://m.edsoo.ru/ffOc6bcc
3apsna
BzaumonencTBue 3apsaoB.
48 3akoH KZ;’J'IOHa. Toq:qlfbm“ bubmmorexa LIOK
s https://m.edsoo.ru/ffOc6ces
ANEKTPUYECKUN 3apsi]
HanpsxénnocTts
3JIEKTPUYCCKOTO TTOJIS.
49 HpI/IHEI/IH CyNepro3uIun Bubnrorexa [IOK
. https://m.edsoo.ru/ff0c6df2
ANEKTPUUYECKUX TIOJICH.
JInHuK HANIPSHKEHHOCTH
PaGora cun
50 AIEKTPOCTATUIECKOTO TOJIS. bu6mmoreka [IOK
ITorenuman. PazHoctsb https://m.edsoo.ru/ff0c6f00
MTOTEHIINAJIOB
[TpoBOAHUKY U TUAIEKTPUKH
51 B DJICKTPOCTATHYECKOM ITOJIE. bu6mmoreka [IOK
Jusnekrpudeckas https://m.edsoo.ru/ff0c7018
MIPOHUIIAEMOCTh
59 DIIEKTPOEMKOCTb. bubnunoreka [JOK
Konnencarop https://m.edsoo.ru/ff0c7126
DIIeKTPOEMKOCTh TUIOCKOTO BuGmorexa L[OK
53 KOHJIEHCaTopa. JHEprus

3aPAKCHHOI'O KOHACHCATOPpAa

https://m.edsoo.ru/ff0c72c0



https://m.edsoo.ru/ff0c6bcc
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

54

JlabopaTtopnas padota
"N3mepenue
AJIEKTPOEMKOCTHU
KOHJIeHcaTopa"

55

[TpunIMT NEcTBUS U
MIPUMEHEHHNE KOHICHCATOPOB,
KOMUPOBAJILHOTO armapara,
CTPYWHOT'O NPHUHTEPA.
DIIEKTPOCTaTHYECKAS
3amnmTa. 3a3eMJICHHUE
AIEKTPOTpUOOPOB

56

DIJIEKTPUUYECKUH TOK,
YCIIOBUS €r0 CYII€CTBOBAHMUSL.

ITocrostaHEbI TOK. CHiia ToKa.

Hampsoxenue.
Conporusnenue. 3akoH Oma
JUIS yJacTKa 1enu

57

[TocnenoBaTensHOE,
napajuieIbHOE, CMEIIIAHHOE
COCJIMHCHUE TIPOBOTHUKOB.
JlaGopaTopHnas paboTa
«M3yuenue cMenanHoro
COCJIMHEHUS PE3UCTOPOB

0.5

bubnuoteka [IOK
https://m.edsoo.ru/ff0c74f0

58

Pabora 1 MOIIHOCTH
AJIEKTPUIECKOTO TOKA. 3aKOH
Jxxoynsa-Jlenua

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

59

3akon OMa JUIs1 HOJTHOM

0.5

bu6aunoreka LIOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

(3aMKHYTOM) 3JEKTPUUECKON
uenu. KopoTkoe 3aMbIKaHuE.
JlabopaTopnas padota
«3mepenne D/1C
HMCTOYHUKA TOKA U €ro
BHYTPCHHETO
COTIPOTHRIICHHSI

https://m.edsoo.ru/ff0c7ae0

60

DJIEKTpOHHAs POBOAUMOCTh
TBEPABIX METAJIOB.
3aBUCHUMOCTD
COTIPOTHBIJICHUS] METAJIOB OT
TEeMIIepaTyphl.
CBepxnpoBOAMMOCTD

61

DNEeKTPUYECKUH TOK B
Bakyyme. CBOMCTBa
ANEKTPOHHBIX MTyYKOB

62

[TomynpoBOTHUKH, UX
COOCTBEHHAsI U TIpUMECHAsI
npoBoauMocTh. CBOUCTBa
p—Nn-nepexona.
[TomynpoBOJHUKOBEIC
MIPUOOPHI

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

63

DJIEKTPUUECKUH TOK B
pacTBOpax M paciuiaBax
3IEKTPOJIUTOB.
DIEKTPOIUTHYECKAS
JUCCOIMAIUA. DIEKTPOIIN3

but6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba



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

DIEKTPUUECKUU TOK B raszax.

CaMoCTOSTEeNIbHBIN 1 but6mmoreka [IOK
64 N 1
HECAMOCTOSITEIIBHBIA Pa3psil. https://m.edsoo.ru/ff0c84ae
Momuansg. Ilma3zma
DneKkTpuuecKre npudopsl U
5 yczpomzza:e”x - . Bubmiorexa LIOK
MIPAKTHYECKOE IIPUMEHEHUE.
P p https://m.edsoo.ru/ff0c86fc
[IpaBuna TexHuKH
0e30macHOCTH
66 O6o0mmarmuii ypok 1 bu6auoreka [JOK
«DNEKTPOMHAMUKA)) https://m.edsoo.ru/ff0c88be
KounTponbsnas padora no
o THeMe <<9J’I€K€pOCTaTI/IKa. ) . BuGmorexa LIOK
OCTOSIHHBIN DJIEKTPUUECKHI
P https://m.edsoo.ru/ffOc8a8a
TOK. TOKH B pa3IMYHBIX
cpemax»
P % .
68 K?Hef B(I){J;Iiz:;{poz{iom 110 1 bubmorexa [IOK
P P ) https://m.edsoo.ru/ff0c8c56
TeMe "DIIeKTPOIuHAMUKA
P % .
50 | OSoOmaromni ypox o ) BuGmorera LIOK
HHIATOTHHH YP https://m.edsoo.ru/ffOc8f6c
temaM 10 kitacca
OBILIEE KOJIMYECTBO YACOB 69

I10 ITIPOTPAMME



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

11 KUIIACC

KoaunuyecTBO 4acoB

DJIeKTpPOHHbIe U POBbIE

Ne Hara
Tema ypoka KonTpouabubie | IlpakTuyeckue o0pa3oBaTe/IbHbIE
n/n Bcero U3Y4YeHUS
padoThbI padoThI pecypcbl
[TocTossHHBIE MArHUTHI U UX
B3alMOJICUCTBHUE.
MarnutHoe none. Bekrop bubnnoreka IIOK
1 . 1
MarHUTHOW WHIYKIIUH. https://m.edsoo0.ru/ff0c9778
JInann MmarauTHOMI
WHIYKIAH
MaruautHoe noie
5 MPOBOJHUKA C TOKOM. OIBIT 1 bu6auoreka [JOK
Dpcrena. BzaumoneiicTere https://m.edsoo.ru/ff0c98fe
MIPOBOJTHUKOB C TOKOM
JlaGoparopHas pabora
3 . patop p 1 1 bu6mmoreka [IOK
«/3yyeHre MarHUTHOT'O
4 https://m.eds00.ru/ff0co8fe
TIOJISI KATYIITKH C TOKOM
JlericTBME MarHUTHOTO TT10JISt
Ha MPOBOJAHHUK C TOKOM.
Cuia Amrepa.
4 a6 p 5 1 1 bu6mmoreka [IOK
abopartopHas padora
patop p . https://m.edsoo.ru/ff0c9ac0
«HccnenoBanne nelcTBUA
MOCTOSIHHOT'O MarHuTa Ha
PaMKy C TOKOM»
5 JleicTBME€ MAarHUTHOTO TIOJIS 1 bubnnoreka [IOK



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

Ha JIBWKYITYIOCS
3apspKeHHYTo yacTuiy. Cuna
Jlopenia. Pabota cuiibr
Jlopenua

https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHas
nnaykus. [lorok BekTopa
MarHuTHOM mHaykiuu. I1C
WHAYKIUU. 3aKOH
3JIEKTPOMArHUTHOM
naaykuuu dapanes

JlaGopaTopnas paboTa
«HccnenoBanue IBIECHUS
ANEKTPOMArHUTHON
UHAYKIIU

bu6auoreka [JOK
https://m.edsoo.ru/ff0cal50

NuayktuBHOCTD. fBIICHUE
camounaykuu. IJ1C
CaMOMHAYKIMU. DHEPTHUs
MAarHUTHOTO TIOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE
moJie

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoucTsa u
UX IPUMEHEHUE:
MIOCTOSTHHBIE MarHUThI,
3JIEKTPOMATrHUTHI,
3JIEKTPOJIBUTaTEND,
YCKOPHUTEIIH 3JIEMEHTAPHBIX
YaCTHIL], UHAYKIIMOHHAS [1€Yb



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

O060061maromuii ypok
«MarnuTtHoe noJe.
DJIEKTpOMAarHuTHas
WHTYKIIHS

bu6anoreka LIOK
https://m.edsoo.ru/ff0cab82

11

KonTponsnas padora no
Teme «MarHuTHoe noJe.
DJIEKTpOMarHuTHas
WHTYKIIHS

bu6anoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXAHUYECKUE
kosebOanus. ["apmMmonnueckue
KoseOaHus. YpaBHEeHHE
TapMOHUYECKHX KOJICOaHH.
[TpeBpaienne sHepruu

bu6auoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHnas paboTa
«Hccnenoanue
3aBHCHMOCTH TIEpUOIa
MaJIbIX KOJIeOaHUH Tpy3a Ha
HUTH OT JUTUHBI HUTHU U
Macchl Tpy3a»

14

KonebaTenpHBIN KOHTYP.
CB0OOIHEIE
3JICKTPOMarHUTHBIC
KoJIeOaHUs B HJI€aIbHOM
KoJieOaTeIbHOM KOHTYPE.
AHaJIOTus MEXITy
MEXaHUYCCKUMU U
AJIEKTPOMArHUTHBIMH

bubnuoreka [IOK
https://m.edsoo.ru/ff0cb820



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

KOJICOaHMSIMU

15

®opmyna Tomcona. 3akoH
COXPaHCHHSI SHCPTHUH B
HJIcaIbHOM KOJIeOaTSIHEHOM
KOHTYpE

bu6anoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenune o
3aTyXaroluX KoJeOaHusX.
BriHyX1eHHBIE
MeXaHH4YeCKHe KoJieOaHusl.
Pe3onanc. BeiHyXeHHbIE
ANEKTPOMArHUTHbHIE
KoseOaHus

bu6anoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[lepeMeHHBIN TOK.
CunyconanbHbIN
NIEPEMEHHBIN TOK.
MonHoCTh IEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
NEUCTBYIOIIIEE 3HAUEHUE
CWJIBI TOKA U HANPSHKEHUS

bu6anoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmatop.
[IpousBoacTBO, epenava u
MOTPEOJICHUE DIICKTPHUUCCKOM
SHEPrUU

19

YCTpoHCTBO U MTPAKTUYECKOE
IIPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeEHHOro

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324



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

TOKa, JIMHUU 3JIEKTponepeaayd

20

DKOJIOTUYECKUE PUCKH NTPU
MTPOU3BOJICTBE
anekTpo3Hepruu. Kynerypa
WCIIOJIb30BAHUS
AJIEKTPO3HEPTIUU B
MOBCEIHEBHOM KU3HHU

21

MexaHu4decKkue BOJIHBI,
YCJIOBHUSI paCIIPOCTPAHEHHS.
[Tepuon. CxopocThb
pacrpoCTpaHEeHUS U JJIMHA
BOJIHEL [lomepeynsie u
MPO/I0JIbHBIE BOJIHBI

bu6auoreka [JOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCThH 3BYKA.
I'pomkocTh 3Byka. BricoTa
ToHa. TeMOp 3ByKa

bu6auoreka [JOK
https://m.edsoo.ru/ffOcccOc

23

9J'IeKTp0MaI‘HI/ITHI>Ie BOJIHBI,
X CBOMCTBA U CKOPOCTB.
[IIkama QJICKTPOMATrHUTHBIX
BOJIH

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpyuHUMIIBI pagUOCBA3U U
TeaeBuacHUs. Pa3zButue
CPEJICTB CBSI3H.
Pamnonoxanus

25

KonTponsnas pabora
«Konebanus 1 BOJTHBD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

26

[IpssmonuneriHoe
pacrpocTpaHeHHUE CBETA B
OJIHOPOJHOM Cpee.
TodeuHblil ICTOYHUK CBETA.
JIyud cBera

bu6anoreka [JOK
https://m.edsoo.ru/ff0cd350

27

OtpaxkeHue cBeTa. 3aKOHbI
OTpakKeHHsI CBETa.
[TocTpoenune n300paxeHUH B
MJIOCKOM 3epKajie

bu6anoreka [IOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipennomnenue ceera.
[TontHOE BHYTpEHHEE
orpaxenue. [IpenenbHpin
YTOJI TIOJIHOI'O BHYTPEHHETO
OTPAKEHHUS

bu6auoreka [JOK
https://m.edsoo.ru/ffOcd7{6

29

JlabopaTopHnas paboTa
«M3mepenue mokazaTens
TIPEJIOMJICHHS CTEKIIa»

bu6anoreka [JOK
https://m.edsoo.ru/ffOcd67a

30

JIunzsl. [locTpoenne
U300paKeHUI B JIMH3E.
dopmyia TOHKOW JINH3BI.
YBenuueHue JINH3bI

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

31

JlaGopaTopHnas paboTa
«HMccneqoBanue CBOMCTB
M300pakKeHUH B JIMH3aX»

32

Hucnepcus ceera. ClI0XKHBIN
cocTaB Oenoro ceta. [[Ber.
JlabopaTopnast paboTa



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

«Habmoaenue aucnepcuun
CBETa»

WNuTepdepenuus caera.

bu6anoreka LIOK

33 Aludpariuis ceeta. . https://m.edsoo.ru/ffOced22
JudpakuuonHas pemérka

34 [Tonepe4HOCTH CBETOBBIX bubnnoreka IOK
BouH. [Tonmsipu3anus cBera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudopsl U

35 YCTPOUCTBA U YCIOBUSI UX
6€30MacHOro MPUMEHEHHUSI
['paHuIbl MIPUMEHUMOCTH

36 KJIaCCUYE€CKOU MEXAHUKH. but6mmoreka [IOK
[TocTynaTel crieHaIbHOH https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIbHOCTHU
OTHOCHTEIBLHOCTD

37 OJTHOBPEMEHHOCTH. bu6auoreka [JOK
3aMe/yicHHE BpEMEHH U https://m.edsoo.ru/ffOcfa42
COKpaIleHue JJTUHBI
DHeprus U UMIYJIbC

38 PEISITUBUCTCKOU YaCTUIIBI. bu6mmoreka [IOK
CBs13b MaccChl C SHEpTUEH 1 https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPTHs IMOKOS
KontponpHas pabora

39 «OnTuka. OCHOBBI bu6mmoreka [IOK

CIIEIMAIbHON TEOPUHU
OTHOCUTEIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



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

®otonsl. Popmyna Ilnanka.

bu6anoreka LIOK

40 DHeprust ¥ UMITYJIbC (HOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIEOBAHNE

41 (1)0T§3(1)(1)€KTa. OHBZI[TBI A.T. Bubnrorexa [IOK

https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHsl poTtorddekra.

42 YpaBHeHHne DWHIITEWHA I bu6anoreka [IOK
doroaddexra. «KpacHast https://m.edsoo.ru/ff0d015e
rpanuiay ¢orodddexra

aByieHue ceera. OnbIThl I1.
43 IJ—II JleGeneBa. XuMHU4ECKOE bubmuoreia LIOK
3 https://m.edsoo.ru/ff0d04a6
JICWCTBUE CBETA
TexHu4YecKue yCTpoucTBa u
MPaKTUYECKOe MPUMCHECHHE:

44 dhoTodeMeHT, PoTOIATIHK,
coJIHeuHas Oartapes,
CBETOHO]T
Pemenue 3agau mo Teme

45 <<9J’I€M€HTI>IHKBaHTOBOI71 bubmuoreia LIOK

https://m.edsoo.ru/ff0d0302
OTITUKH
Mopens atoma ToMcoHa.

46 Omnsitel Pezepdopaa no bubnnoreka [JOK
PacCCesTHUIO 0-YaCTHII. https://m.edsoo.ru/ff0d091a
[Lnanerapnas moaenb atoMa

47 IToctynater bopa bubmmorexa LIOK

https://m.edsoo.ru/ffOd0afa



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

N3nydenue u norioueHue
(OTOHOB U MEPEXOE
aToma C OJIHOTO YPOBHS
SHEPTUM Ha Ipyrou. Bunbl
CIEKTPOB

bu6anoreka [JOK
https://m.edsoo.ru/ff0d0afa

49

BonHOBEIE CBOUCTBA YacTHIL.
Bounnsl e bpowis.
KopnyckynsipHo-BosiHOBOW
nyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3Ty4YCHUE

bu6anoreka [IOK
https://m.edsoo0.ru/ff0d0ca8

50

OTtkpbITHE
paanoakTUBHOCTU. ONBITHI
Pesepdopna mo
OTpezIeNIEHUI0 COCTaBa
PaAMOAKTUBHOTO U3JTyYCHHUSI

bu6auoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CeoucTBa anbda-, 6eta-,
ramMma-u3rydeHus. BiusHue
PaMOaKTUBHOCTH Ha YKHBBIC
OpTraHU3MBI

52

OTKpbITHE TPOTOHA U
HeuTpoHa. M3oTtombl. Anbda-
pacraj. DJIeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacma.
l'amma-uznyyenue

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

53

DHeprus cBsI3U HyKJIOHOB B
sape. SInepHele peakiuu.
SnepHbIN peakTop.

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



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

[IpoGnembl, NEpPCIEKTUBEI,
HKOJIOTUIECKHE ACTICKTHI
SIIEPHOU DHEPTETUKH

54

DJIEMEHTAPHbBIC YaCTUIBI.
OTKpbITHE TO3UTPOHA.
MeTtoasl HAOTIOACHUSA U
PETUCTPALIMU JIEMEHTAPHBIX
yactull. Kpyruslii cton
«DyH1TaMEHTAJIbHbBIE
B3aMMOJICUCTBUA. EAMHCTBO
(hbU3UIECKON KapTUHBI MUPa»

bu6anoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Buz 38€31H0r0 HebAa.
Co3sBe3nus, sipKue 3BE3IbI,
IJIAHETHI, UX BUAUMOC
npkenne. CojlHeUHas
cucremMa

56

Comnaue. ConHeyHast
aKTUBHOCTE. MICTOUYHUK
sHepruu CoyHIA U 3BE3]T

S7

3BE3b1, X OCHOBHEBIC
XapaKTEPUCTUKU. 3BE3/IbI
rJIaBHOU
IMOCJIEIOBATEIbHOCTH.

BuyTpenHee cTpoeHue 3B€E3.

CoBpeMeHHbIE
MPEACTaBICHUS O
MIPOMCXOXKICHUHU U



https://m.edsoo.ru/ff0d0e38

sBostrori CoJTHIIA U 3BE3]

58

Muneuns [Iyts — Hama
I'amaktuka. ITonoxxenue u
nemxenne CoiHia B
I'amakTuke. I'anakTHKH.
UYepHble ObIphI B AIpax
rajakTUK

59

Bcenennas. Paz0beranue
ranaktuk. Teopus boapmoro
B3pbIBa. PesmkroBoe
n3nydyeHne. MeraramakTuka

60

Hepemiennsie npobiemsl
aCTPOHOMHUH

61

KontponbsHas pabora
«DIIeMEHTHI aCTPOHOMUH U
acTpOPU3UKNY

62

Oo6o0maromuii ypox. Pois
(hU3UKH B aCTPOHOMUU B
9KOHOMHYECKOMH,
TEXHOJIOTHYECKOM,
COIIMAJILHOU U dTUYECKOU
chepax AesITeIHbHOCTH
YyeJIOBEKa

63

O6o6marommii ypok. Ponb u
MeCTO (PU3UKH U
ACTPOHOMHUH B COBPEMEHHOU
Hay4YHOU KapTHUHE MUpa




64

O606maromuii ypok. Poib
(u3nuecKkoi Teopuu B
(dbopMupoBaHUU
MPEJICTABICHUN O
($u3nueckoi KapTUHE MHUpa

65

O6o0maromuii ypok. Mecto
(u3nuecKoi KapTUHBI MUpa
B 0011IeM Psily COBPEMEHHBIX
€CTECTBEHHO-HAay4YHbIX
MPEICTABJIEHUN O TIPUPOJIE

66

Pe3epBHBbIit ypOK.
MarnurtHoe mnozJe.
DJIEKTPOMAarHuTHast
VHTy KIS

67

PezepBHbIil ypok. OnTuka.
OcCHOBBI ClTEIHATIBHON
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OGPA3OBATEJBHOI'O
MMPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI VUEHUKA

» dusuka, 10 kmacc/ Maxumes I'.4., byxosues b.b., Corckuit H.H. nonx pengakuueit

[TapdentneBoit H.A., Akunonepuoe o0miectBo «M3narensctBo «IIpocsemienuex»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®duzuka, Mskuiies ['.41.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETH
HUHTEPHET
POII, YUU.PY, ®LIMOP, N3natenscTBo "bunoMm", Enqunas komneKius

00pa3oBaTeNbHbBIX PECYPCOB






