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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAaHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yibTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHUsl, INIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueObHoro npeamera « Pusrka» 1o rojgaM oOydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe HSHEPreTuKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IIPU BBITNIOJIHEHUH UMH Y4EOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMH MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc (usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTrOM TEXHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXke 00CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHusl SBIAIOTCS (hU3MUEeCKue Teopuu ((pOpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeIBLHOTO TIPOIlecca HWCXOMd W3 OCOOCHHOCTEW IUIAHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PEHIEHUIO PACUYETHBIX M Kauye€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. [l KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu OI'OC COO k MarepuaabHO-
TEXHMYECKOMY oOOecledeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKK Ha YPOBHE CPEHEro 00I1Iero 00pa3oBaHusl JOJKEH U3y4YaThCsl B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKUA WIA B YCIOBUSX HHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM AOIKHO OBITH
HEeoOXoMMoe J1abopaTopHOoe OOOpYyJOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHHE IS YYEHHUYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, @ TaKKE KOMIBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPUH.

OCHOBHBIMM LEJIAMHU U3y4YE€HUS PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3y4YCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBanne yMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBanue mpencTaBICHUNW O pONM (PU3MKU JJIS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecTieunBaeTCsl PEIICHUEeM CIEAYIOMMX 3a/1ad B

mpoliecce u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUxX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIpHYIO (PU3UKY, SJIEKTPOJWHAMHUKY, KBAaHTOBYIO (GHU3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOGHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
dbu3znueckoil MOAENbI0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAaMHU CaMOCTOSTEIHLHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(GU3MYECKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU UHGOPMAIIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHUSI YMEHHH MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme Mo (U3MKE TMepeyeHb JabopaTOPHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEM oOy4Jaroumxcs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBI.
DKCIIEpUMEHT B (hU3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHUMOCTH (PU3UICCKUX 3aKOHOB.
[TpyuHLMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CloxeHue rnepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  naBmkeHwe. [[BWKeHHME  MaTepualbHOM TOYKHA MO
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpemMuTensHOE yCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayun.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOnronenne ABWKEHHSI Tena, OPOIIEHHOTO MOJ YIioM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIEHHS MEXAY NyTAMH, MPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuauun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
HNuepruanbHble CUCTEMBI OTCUETA.

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

3akoH BcemupHoro TtaroreHus. Cumima Tsokectu. IlepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarenbHOE M BpalaTeabHOE IBIKEHHE a0COTIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpaueHus. llmewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TEA.

TexHn4eckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHCHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUS TBEPAOTO Teia. Buibl paBHOBECHSL.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

HUccnepoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEJA, HUMEIOLUIETO OCh
BpAILCHUS.

Tema 3. 3akoHbl coOXpaneHus @ MexaHuKe

NmMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuilbl U1 U3MEHEHUE HMMITyJIbCa Teja. 3aKOH COXPAHEHUsS HUMITYJIbCA.
PeakTrBHOE IBMXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[ToTeHunanbHas SHEPrusl. [ToTenuuanbHas SHEPTUs yIpyro
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIMAIBHBIX CHUJI C M3MEHEHUEM MEXaHMYECKOW JHEPruM CHUCTEMBI TEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHuyeckne ycTpoilCTBa M MPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. Jduddysusa. Xapaktep ABUKEHUS HU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojeliei. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana temneparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HACAIbHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpelIHEN KWHETUYECKOM SHEpruu TEIIOBOro JBMKEHHMs dactul] rasa. [llkana
temnepatyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUEe MenneneeBa—Knanelpona.
3akoH /lanbToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0Pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOY AaBIEHUS ra3a Ha CTEHKH COCY/a.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHHUE COCTOSHHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

OnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3yYeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
JEUCTBUS. DKOJIOTMUYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyecknue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJOAWIbHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOKku U3 OYTBUIKM TOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

OnplT Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcamus. Mcnapenue u kuneHue. AOCOMOTHas U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaiuibl. CoBpeMmeHHblE Marepuaibl. [lnaBienue u
KpUcTajuIM3anus. Y aejibHas TerioTa miasieHusd. Cyonumarusi.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTMU MOIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomwl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUA 3apsij.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpoctatmueckoro  mojsa.  Ilorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyecknue yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE T0JIE 3aPSKEHHBIX TEJl.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAAH
IUIACTHH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUUYECKON ITPOHUIIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbstii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

ONEKTpUYECKUd TOK. YCIIOBUS CYIIECTBOBAHMS 3JIEKTPUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEILIAHHOE COEIMHEHHUE ITPOBOIHUKOB.

Pabora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUXKYILAsI CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

OneKTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBHUCHUMOCTH
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoHUKOBBIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTENbHbBIN
paspsa. Monnus. [Inazma.

TexHHuYecKue yCTpPOMCTBAa M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUJTbl TOKA U HAIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JEeKTPOABUKYILEH CHUIIbI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (hakT, runoresa, (punuueckas BeIMUMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHWe CUCTEMbl ypaBHEHUH, JuHEHHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XKUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCIE HAHOMAaTEpHalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmMpoOMacHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHMTHOTO TIOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOJlyJib U HalrpaBiieHUE. J[BUKEHUE 3apSIKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe TmoJsie. DJEKTPOJBIKYILAs CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU 3SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMHA MATHUTHOTO TOJIS.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre NedCTBUS MOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTUSI MEXIYy MEXaHUYEeCKUMHU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATTHHOM KOJIe0aTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
AHEPIruM. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AeKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: JIIEKTPUUECCKHUMN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHHM) JJis
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb THHUYU IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBanue IMEPEMEHHOTO TOKa B LENM U3 IIOCJIEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBS3U U TENIEBUICHU. Pagnonokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.



UccnenoBanre  CBOMCTB  BJEKTPOMArHUTHBIX  BOJIH: OTpPa’KEHHUE,
nperoMIIeHUE, MONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. I[IpenenbHblid yroja MOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTUYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U paccenBaromux auH3ax. Gopmylia TOHKOW JUH3BI. YBEJIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHHUKOB.

Hudpakuus cBera. JudpakinuonHas pemérka. YclIoBUE HAOIIOICHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIM ammapar, MHKPOCKOI, TeJeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpBkI.

[TomHoe BHYyTpeHHEE oTpaxkeHre. Mojiesib CBETOBOA.

HccnenoBanrie CBONCTB U300paKEHUM B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHue nokasaTess peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIacCMYecKonM  Mmexanuku.  [loctynatel
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHUS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpru (OTOHA C €70 YACTOTOM. DHEPTHUs
U UMITYJIbC (POTOHA.

OTtkpoiThe u ucciegopanue poroddpdexra. OnbiTel A. I'. CTosieroBa. 3aKoHbBI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

BousiHOBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
Ty ali3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHocTu.  OmbiTel  Pesepdopma  mo  ompenmeneHuio  cocraBa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sjapa. M30Torsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl M TEPCIEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U NMPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Dtanbl pa3BUTHS acTpoHOMUU. [IpukiiagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bun 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHas akTUBHOCTh. McTounuk sHepruum CojHila U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPEJCTABICHUSI O MPOUCXOXKACHUU U 3BOIonMU CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. Ilonmoxenue n nBukeHue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06:1a. Pazberanue ramakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponr Qusuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUUYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsieTCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YUYEHHEM METOJOB HAYYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: peuieHHWE CHCTEMbl YPABHEHUH, TPUTOHOMETPUUYECKUE
(GyYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX PUTYp B 00bEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOWM TMpUpojie, KoJjieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
dboToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJCKa3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEpaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIMOHHAS I€4Yb, pajap, pPaguoONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne ydeOHOTO Tpenmera «®Dusmka» Ha YPOBHE CpPEIHETO OOIIEeTo
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3ysIbTaThl OCBOCHHS y4eOHOro npeameTa « Pu3nKa» A0THKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
c()OPMUPOBAHHON BHYTpEHHEH MO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHIICKOTO O0OIlECTBa, PACIIUPEHUE KUZHEHHOTO
OIBITA U OIBITA AEATEIBHOCTU B IPOLIECCE peald3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJILHON JESATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULMN 00YYAIOLIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUMCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMaHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

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

YMEHHE B3aUMOJECUCTBOBATH C COLIMAIIbHBIMU HHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM Y BOJIOHTEPCKOMN ACATEIBHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYyallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSACh HA MOPAJIBHO-HPABCTBEHHBIC HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

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



S)Tpya10BOro BOCIMTAHMS:

UHTEpEC K pa3ln4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(U3UKK HA TPOTSKEHNUN BCEH KU3HH;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a1ad (HU3UIECKOTO COJACPKAHUS, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS,;

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTAaTh THUIIOTE3Yy €€ PEIICHHS, HaXOJIWUTh apryMEHTHI JJIs JI0Ka3aTelIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH WX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCUTh 3HAaHUA 10 (QU3NKE B TMPAKTHUECKYIO 00JIacTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nnopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(GOPMAIINH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3aJlad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, PECypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBISTH OOIICHNE HA YpOKaX (PM3HKHU M BO BHEYPOUHOU IEATEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK) TOYKY 3pPEHHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIOJb30BATh MPEUMYIIECTBA KOMAHIHON W WHAUBUIYAJIBHON
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHMKEHMIO: COCTAaBJIATh IUIAH JEHCTBH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3ULHUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IHYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI ¢ YUETOM HMEIOIIMXCSA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyaluH, BHIOOpa BEPHOIO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce DOCTHKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOUIUXCs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEATOIar afO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepHuaibHas TOUYKa, UHEpIUaJIbHAs CUCTeMa OTCUYETa, aOCOTIOTHO TBEPOE TEO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOW TEOPHUM CTPOCHHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocylie, CBS3b MEXKAY IMapaMeTpaMu COCTOSIHMS ra3a B  H3oMpolieccax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrus, MOTEHIUAIbHAS SHEPIHsi, MEXaHUYeCKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TN M TEIUIOBBIC SIBIICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JCHCTBHUS TEIUIOBOTO JBUTATENs; MpPU OMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJIEKTPUUECKHE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAYECHHS M EIUHMIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHHUSI MEXAHUYECKOM DHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpeHEH KMHETUYECKOW DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMMBI JEHCTBUA MAIWH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MIPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopMynupoBath mpoOieMy/3agady W THUIOTE3Y Y4YeOHOTO HKCIEPHUMEHTA,
coOMpaTh YCTAHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHHS W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUM, MPHU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpoBaTh pe3yibTaThl MOJTYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEILHOCTH C MCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U J1IAOOPATOPHOTO
00opy10BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe it €€ PElIeHHs, TPOBOJUTh PACUYEThl M OIEHUBATH PEATbHOCTH
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ TPU  PEIMIeHHH  y4yeOHBIX  3a7ad  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAy4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

MPUBOUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MPU OOpaIeHuH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aICKBATHO OIICHHBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMAaTPUBAEMOM TIPOOIEMBI.

K koniy oOyuenus B 11 kiacce mnpeameTHbIE pe3yJibTaTbl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONMUXCS YMEHUI:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3HYCCKUX MOJICTICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJICKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MIPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, 3JEKTPOMArHUTHBIE KOJIeOaHUsI U
BOJIHBI, MPSIMOJIMHEHHOE pPaCIpOCTPAaHEHUE CBETa, OTPaXKE€HUE, MpeTOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJOPOJa, €CTECTBEHHAas U HMCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUIN 3apsijl, CHJIa TOKa, AJIEKTPUUECKOE HANpPsDKEHHE, JJICKTPUUECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTYyIIKA, SHEPTUS DJCKTPUUSCKOTO M MArHUTHOTO IIOJICH, TIEPHOJ W YacTOTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
CMBIC]T HCIIOJIb3YEMBIX BEIIMYWH, WX O0O03HAUCHUS W EIUHUILI, YKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEITMYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
bu3nueckue BEIMYUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTUS U UMITYJLC (POTOHA, TIEPUO.T TIOJIypacaaa, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBI;

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapAILIECIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJUHEHHOTO PacIpOCTpaHEHUsI CBETa, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasiinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICISITh HAIIPaBJICHNE BEKTOPa WHIYKIIMA MarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIBI AMriepa 1 cuitbl Jlopentia;

CTPOUTh U OIKMCHIBaTh H300paKEHHUE, CO3/1aBaEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIOKEHHOTO O0OPYIOBaHUsS, MPOBOJIUTH OMBIT H
(bopMyIUpPOBATH BHIBO/IHI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

COOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEICHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIeIOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MUECKOW MOJIETBIO,
UCIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4u
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATBbHOCTh
MOJy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEIUINHBL;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
[EMOYKY pacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpe/ICTaBJICHUsl Y4eOHOM M HayYHO-TIONMYJISIpHONW MH(pOpPMAINH, MTOTYYeHHONW U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3nuyarh yCIOBUSA UX 0€30IaCHOTO HUCIOJIb30BaHMS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HH
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY>KaroLIeH cpene;

paboTaTh B TpyNIE C BBHINOJHEHHEM pAa3HYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIaJ] K&KIOT0 U3 YYaCTHUKOB I'PYIIIbI B pELICHHE paccMaTpUBaeMOi MPOOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM un¢pposbIe
Ne n/m P Kontpoabnbie | Ilpakruueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3znen 1.OU3UKA U METO/Jbl HAYUYHOTI'O ITIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 2
Pa3zpen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Auramika ! https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro o pazneny 18
Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOUHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexa [JOK

®a3oBbIC nepexoabl

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

Hroro no pazneny 24
Pa3nen 4.9JIEKTPOJUHAMHUKA
bu6mmoreka [IOK

41 DueKTpoCTatitia 10 https://m.eds00.ru/7f41bf72
4.2 ITocTostHHBIN 2I1E€KTpUYECKUNA TOK. TOKHM B 12 bubnuoreka [IOK

' Pa3IMYHBIX Cpeiax https://m.edso00.ru/7f41bf72

Htoro no paznemny 22

PeszepBHoe Bpemst 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



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

11 KIIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne n/m P Konrtpoasnbie | IpakTuueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypcsl
Paznen 1.2JIEKTPOJUHAMHUKA
MarnuTHoe nosie. DIeKTPOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUSA https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 11
Pa3nen 2.KOJIEBAHUS U BOJIHbI
MexaHn4eCcKHe U 3JIEKTPOMarHuTHbIE bubnuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHe U JIEKTPOMAarHuTHBIE 5 1 bubnuoteka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pasznea 3.0CHOBBI CIIELIUAJIBHOM TEOPUY OTHOCUTEJBLHOCTH

OCHOBBI cIEIIUATBHON TEOPUHU bubnmuorexa [JOK
3.1 4 1
OTHOCHUTEIIHLHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 3J1eMEeHTHI KBAHTOBOM OITTUKH 6 bubnnorexa [IOK

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

bu6mmoreka [IOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 15

Pa3nesa S.OJIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 Egg:;ﬁf;‘;?ﬁ}; £41097¢
Hroro no pasneny 7
Pa3nen 6.0BOBIIAIOIIEE IOBTOPEHUE

6.1 Obo06maromiee MOBTOPEHNE 4 Egggﬁ&fgggﬁﬁfﬂcgk
Htoro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka KonTtpoabubie | IlpakTnueckue
n/n Bcero u3ydeHusi | odpa3oBaTe/IbHbIE
padoThI padoThbI
pecypchl
®dusnka — HayKa O IPUPOJIE.
Hayunsie MeTZ bl HO?I?HBI.)HI/UI 1 bubmmorexa [JOK
Y . https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Pousb 1 MectTo ¢puzuku B
bopMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH IO IeH
MexaHn4eckoe ABHKEHHUE.
OTHOCHTEIFHOCTh MEXaHHMYECKOTO 1 bubmuorexa [JOK
nBwxkenus. [lepememenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOpPEHHUE
PaBHOMepHOE NpsAMONHMHEHHOE 1 bubnuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE MPSAMOIUHENHOE 1 bubnuoreka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOoniHOE majeHne. Y CKOpeHue 1 bubnuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.
JIBU>KeHue MaTeprualibHOM TOYKH IO 1 bubmorexa LHOK
P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTHU
[TpuHIIUTT OTHOCUTEILHOCTH 1 bu6mmoreka [IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

lNanunes. MuepunalibHbIE CUCTEMBI
otcyerta. [lepBbiii 3akoH HproToHa

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepnosuiuu cui. Bropoii 3akon bubmmorexa LIOK
yrep ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa 17151 MaTepuanbHOM TOUKH

10 Tperuii 3akoH HproToHa 111 bubnuoreka [IOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TsKecTu. IlepBasg kocMuueckas bubmmorexa LIOK

- Hep https://m.edso0.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH I'yka. Bec bubnuoreka [IOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddunuent

13 TpeHust. Cuita CONTPOTUBIIEHUS TIPU bubnuoreka [IOK
JBU)KEHUH TEJIA B )KUJIKOCTU UIIU https://m.edsoo0.ru/ff0c3f76
rase
[ToctynaTenbHOE U BpaliaTeabHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bubnmnorexa [JOK
Tena. MoMeHT cuibl. [Iimeqo cuisl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBecHs TBEPAOIO Tela
HMMitynsc MaTepUaIbHON TOUYKH,

15 CHUCTEMBbI MaTepPUATIbHBIX TOYEK. bubnmoreka [JOK
Nmnynbce cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIyJbca. PeakTuBHOE BUKEHHE
PaboTa 1 MOLTHOCTH CHIIBI.

16 Kunerndeckas sHeprus bubnuoreka [IOK

MatepHaabHON ToukH. Teopema 06
W3MEHEHNU KHHETUYECKOW SHEPTUU

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

17

[ToTeHumanbHast SHEPTHSL.
[ToTeHumanbHast HEPTHS YIIPYTO
nedopMUpOBaHHON MPYKUHBIL.
[ToTeHnmanbpHas 3HEPTrys TEIA
BOJIN3M TOBEPXHOCTH 3EMITH

bubmuorexa [JOK
https://m.edsoo.ru/ff0c461a

18

ITorennuanesHele U
HETIOTEHIMAJIbHBIE CHIIBI. CBA3b
paboThl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUHU
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON SJHEPTUn

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

19

JlaGopaTtopHnas pabota
«HMccnenoBanue cBsi3u pabOThI CHIIBI
C U3MEHEHUEM MEXAHUYECKOU
SHEPTUHU TeJa Ha TpUMepe
pacTsDKEHUS PE3MHOBOTO KTy Tay

20

KonTponbhas pabota no teme
«Kunemaruka. JlnHamuka. 3aK0HBI
COXPAHEHHUS B MEXaHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKOMN
Teopun. bBpoyHOBCKOE JBHKEHUE.

Auddysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaxkrep JBUKECHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHus ra3oB, JKUAKOCTEN
Y TBEPIBIX TENI

23

Macca monekyin. KonuuectBo



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

BemiecTBa. [locrosuHas ABoraapo

TermoBoe paBHOBecue. Temneparypa

24 u e€ n3mepenue. lllkana remneparyp
Lenbcus
o5 Nneanbusiii ra3 B MKT. OcHoBHOE bubmuorexa [JOK
ypaBueHue MKT https://m.edsoo.ru/ff0c4fde
AOGconoTHas TeMIeparypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPIUuun bubnunoreka [JOK
JIBUKECHHSI MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTtopHnas pabota
98 «HccnenoBanue 3aBUCUMOCTH
MEX]ly ITapaMeTpaMy COCTOSTHUS
pa3peKEHHOTr0 raza»
29 M3omponeccel B UI€aIbHOM Ta3e U bubnnorexka [JOK
uX rpapuueckoe mpecTaBIeHue https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoOsl e€ n3mMenenus. Konnuectno bubnnorexka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edso00.ru/ff0c5952
SHEPrHUsl OJHOATOMHOIO UEATILHOTO
rasa
bu6mmoreka [JOK
31 Bune! rennonepenaun
g pea https://m.edso0.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTD BELLIECTBA.
bu6mmoreka [JOK
32 KonmgecTBo TEIOTHI pH

Tertonepenaye. AnnadaTHBIN

https://m.edsoo.ru/ff0c5c36



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

poriecc

IIepBbIil 3aKOH TEPMOJIMHAMUKHU U

bu6mmoreka [IOK

33
€ro NPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ffOc5efc
HeoOpatumocTs npoiieccoB B

34 npupoze. Bropoii 3akon bubmmorexa LIOK

prpoie. B10p https://m.edsoo.ru/ff0c6230
TEPMOUHAMUKHU

35 [Mpunmun nevicteus u KI1/ bubnnoreka [JOK
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapro u ero KITJI

37 DKoJ0ru4ecKue npooIeMbl
TETUIOIHEPTETHKH
O06o06maromuii ypok

38 «MOJII:K JIIsllI Hazr()bmmca OcHOBBI bubmmorexa LIOK

y2Lp ' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHKID)
KonTponbhas pabota no teme
39 «Monexynsipaas ¢puznka. OCHOBBI bubmmorexa LIOK
YIp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKID)

40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubnuoreka [IOK
Hcnapenue u KArenue https://m.edsoo.ru/ff0c63b6
AOGCooTHAs M OTHOCUTENIbHAsS

41 BIIQXKHOCTh BO3AyXa. HackimeHHbIH bubmmorexa [OK

Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue n
amop(HbIe Tera. AHU30TPONUS
P o P bubmuoreka [JOK
42 CBOMCTB KpHUcTaIoB. JKujakue

Kkpuctauibl. CoOBpeMeHHbIE
MaTepHuabl

https://m.edsoo.ru/ff0c65f0



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0

[InaBnenne n KpucTaJuiu3anusi.

43 V nenpHas TEIUIOTA [JIABJICHUS buGnnorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuoreka [JOK
44 % 3]
PABHEHHIE TEIITOBOTO bajianca https://m.edsoo.ru/ff0c6820
DJIeKTpU3alus Tell. DJICKTPUUECKUN
45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa [JOK
PAL. A p https://m.edsoo.ru/ffOc6bcc
3apsIoB
IIpoBOOHUKHY, TUIIEKTPUKH U
46 H(I):)J'I HHOBO HIfKI/I 3aIf(IZH bubnmorexa LOK
YHpOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHUs ICKTPUUIECKOTO 3apsiia
B3aumoneiicTBue 3apsioB. 3aKOH
47 Kyiona. TodeyHbIi 3IEKTPUUECKAI bubnmorexa LOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB IEKTPUIECKOTO
48 nosis. [IpuHIMn cynepnosuuuu bubnnorexka [JOK
JJIEKTPUYECKUX MOJeH. JInHun https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
Pabota cuit sneKTpocTaTH4ecKoro
49 nond. ITorennuan. PazHocts bubmmorera [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
[TpOBOIHUKHY U TADIEKTPUKHA B
50 E)J'IpeKT OCTaTI/I'—IeiKOM noljie bubmmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
bu6mmorexa [IOK
51 é . K
Jnexrpoémiocts. Korencarop https://m.edsoo.ru/ff0c7126
52 ONEeKTPOEMKOCTH TJIOCKOTO bubnnorexka [JOK

KOHJIEHCAaTopa. JHEPrus

https://m.edsoo.ru/ff0c72c0
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3apsAKEHHOT'O KOHACHCATOpa

53

JlabopaTtopHast pabora "M3mepenue
IIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOTTMPOBAILHOTO
amnmapara, CTpyWHOTO IpUHTEpA.
DIeKTpOoCTaTUYECKas 3alIHTa.
3a3eMIIeHHE AIEKTPONpUOOPOB

55

DIEKTPUIECKUN TOK, YCIOBUS €T0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbkenue.
Comnpotusnenue. 3akon Oma J1st
y4acTKa [enu

56

[TocnenoBarenbHOE, TAPALIEIEHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«/3yueHue cMemaHHoro
COETMHEHUS PE3UCTOPOB)»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTH AMEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHEIr0 CONPOTUBIICHUS

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAas MPOBOUMOCTh
TBEPABIX METAIIOB. 3aBUCUMOCTD
COINPOTUBIIEHUS METAIIJIOB OT



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

Temneparypbl. CBEpXIIPOBOAUMOCTh

DNEKTPUUECKUN TOK B BAKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITy4YKOB
[TonynpoBOIHUKH, UX COOCTBEHHAs

61 Y IIPUMECHAs IIPOBOIUMOCTD. bubnuoreka [IOK
CaoiicTBa p—N-mepexo/a. https://m.edsoo.ru/ff0c84ae
[TosrynpoBOIHUKOBBIE TPUOOPHI
DJIEKTPUIECKUN TOK B PaCTBOPAxX M

62 pacIiaBax 3JIEKTPOJIUTOB. bubnuorexa [IOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoan3
DIIEKTPUUECKHI TOK B Ta3ax.

63 CaMOCTOSITeTLHBIN U bubmuoreka [JOK
HECAMOCTOSITENBHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
DnexTpuueckre npuOopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubnuoreka [IOK
npuMeHeHune. [IpaBuna TeXHUKH https://m.edsoo.ru/ffOc86fc
0€30MacHOCTH

65 O6o0maromuii ypok bubnmnorexa [JOK
«DIIEKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonrtponbHas padora no reme

66 «Qnexrpocraruka. [locTosHHBII bubnuorexa [IOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpPEeaax»

67 PesepsHsiil ypok. KonTponbHast bubnuoreka [IOK
pabota no Teme "DIeKTpoAUHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PesepBHeIit ypok. O0o0marommii bubnmoreka [JOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
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ypok 1o TeMam 10 kitacca

https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

68



https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoasbnbie | IIpakTuyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThbI
pecypchl
[TocTossHHBIE MATHUTHI U UX

1 B3auMo/ieiicTBUe. MarHuTHOE T0JI€. 1 bubmuorexa [JOK
BekTop MarHuTHOM MHIAYKIIHUH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHIYKIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

5 TokoM. OmnbIT DpcTeaa. 1 bubnnoreka [JOK
B3aumopeiicTBrue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHas pabota «3yuenue

3 MarHETHoIr)o HOJI')ISI KaT HIKI/IyC 1 1 bubmorexa HOK

Y https://m.edsoo.ru/ff0c98fe
TOKOM»
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTtopHas pabota 1 1 bubnmnoreka [JOK
«HccnenoBanue neMCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIKYIIYFOCS 3apSKEHHYIO 1 bubnnoreka [JOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuiel JIopeHna

6 DneKTpoMarHuTHasE WHIYKITHS. 1



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

[ToTok BekTOpa MarHUTHOM
unaykuu. IJ1C uaayknuu. 3akoH
AJICKTPOMArHUTHOW UHIYKITUU
®dapanes

JlaGopaTopHas pabora
«HccnenoBanue sBICHUS
AJIEKTPOMArHUTHOW MHTyKIIHI)

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

NupykTuBHOCTH. SIBIEHUE
camounaykuuu. J/1C
CaMOMHAYKIMU. DHEPIHsl
MarHMTHOTO TOJISl KaTYIIKU C TOKOM.
DJIEKTPOMArHuTHOE T0JIe

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

TexHuueckue YCTpOﬁCTBa Hn Uux
INPpUMCHCHUC: IIOCTOAHHBIC MAI'HUTHI,
QJICKTPOMAIrHUTHI,
QJICKTPOABUTATCIIb, YCKOPHUTECIIN
OJICMCHTAPHBIX YaCTUIL,
HWHAYKIWOHHAA IMCYb

10

Oo6o06maromuit ypok «MarautHoe
noje. DIeKTPOMarHUTHas
WHTyKIIHSD

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«MaruuTtHoe 1ojJe.
DneKTpoMarHuTHast UHIYKIUS»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUUYECKUE
kosebanus. ['apmoHndeckue
KojeOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcaf06



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

[IpeBparenue snepruu

13

JIaboparopHast pabota
«HccnenoBanye 3aBUCUMOCTH
MepHoJIa MaJIbIX KOJICOaHMH rpy3a Ha
HHUTH OT JIJTMHBI HUTH B MacChl
rpy3a»

14

KonebaTenbHblil KOHTYD.
CB00OIHBIC AJIEKTPOMATrHUTHBIE
KoJeOaHusl B UICaTbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIOTHS
MEXIy MEXaHHUYECKUMH U
ANEKTPOMArHUTHBIMH KOJICOaHHSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B UJICAIIBHOM
Kosie0aTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyXIeHHBIE
MEXaHUYEeCKHE KOJIcOaHus.
Pe3onanc. BeinyxneHHbie
ANEKTPOMArHUTHBIEC KOJeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.
CuHyconJanbHbIN IEPEMEHHBIN TOK.
MOIIHOCTE IEPEMEHHOT0 TOKA.
AMIITUTYTHOE U IEUCTBYIOLIEE
3HAQ4YE€HHE CHUJIbI TOKA W HAIIPSKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBozacTso,
nepeaaya v norpedieHue
JIEKTPUUYECKON SHEPTUN



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

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHUE IEKTPUUECKOTO
3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIeKTporiepenay

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTHYECKHe PUCKU TPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ucnonb3oBanus
ANEKTPOIHEPTHH B MMOBCEAHEBHOU
KU3HU

21

MexaHnuecKue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
JuiiHa BOJIHEL. [lonepeynsie n
IIPOJIOJIbHBIEC BOJIHBI

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

22

3Byk. CkopocTh 3ByKa. I poMKOCTB
3ByKa. Bricota ToHa. TemOp 3Byka

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

23

ONEKTPOMAarHUTHBIE BOJIHBI, UX
cBONCTBa U cKOpocTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

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

24

HpI/IHI_[I/IHBI paanuoCBA3U U
TeaeBuaeHus. Pa3Butue CpeACTB
CBs3U. Paguosnokanus

25

Kontponbnas padota «Konebanus u

BOJIHBI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8

26

[IpsimonnHEeHOE pacipoCTpaHEHHE
CBETa B OJIHOPOJHOM Cpeje.
TodeuHblil HICTOYHHK cBeTa. JIyd
cBeTa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OtpaxeHue cBera. 3aKOHbI

27 oTpakeHus ceera. [loctpoenue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKalie
IIpenomiuenue ceera. [lonHoe
98 BHYTpPEHHEE OTpaKEeHUE. bubmmoreka [JOK
[IpenenbHbIiA yroJ moJHOIro https://m.edsoo.ru/ffOcd7f6
BHYTPEHHET0 OTPaKeHUS
29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
MoKa3aTeJisi IPEeJIOMJICHHS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunsel. [loctpoenue nzodpaxeHuii B
30 muH3e. Dopmyra TOHKOM JTMH3EI bubmorexa LHOK
- OPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JuH3bI
JIaboparopHast pabota
31 «HccrnenoBanue cBOMCTB
M300paKeHUH B IMH3AX»
Hucniepcust ceera. CIIOKHBIA cOCTaB
32 6enoro ceera. L{Bet. JITabopaTtopHas
pabora «Habmroienue nucrepcuu
CBETa»
WnTtepdepennus creta. dudpaxius bubnuorexa [IOK
33 N
ceera. JludpakinonHas penérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuyeckue mpuOOPH! U yCTPOHUCTBA
35 U YCJIOBUS MX 0€30MacHOro
MIPUMEHEHHUS
36 I'panu1IBI TPUMEHUMOCTH bubnnorexa [JOK

KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[ToctynaTel cnenuaibHON TEOPUU

OTHOCHUTEIILHOCTH
OTHOCHUTEIBHOCTH
37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa [JOK
P ' https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHUE JIJTHHBI
DOHeprus U UMILYJIbC
38 penaTuBUCTCKON yacTulibl. CBS3b bubnnorexa [JOK
MacChl C SHEPIUEN U UMITYJICOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKos
Kontponbnas pabota «Onrtuka.
39 OCHOBBI CIEIUAIIBHON TEOPUH bubnmorexa LOK
P https://m.edsoo.ru/ffOcf6f0
OTHOCUTEILHOCTHY
40 ®otonsl. Dopmyna I1nanka. bubnnoreka [JOK
DHeprus U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIETOBAHUE Bu6 [IOK
nonnoTeKa
41 otodddexra. OnbiTer A. I'.
¢ b https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorddekra. YpaBHeHUE
42 QﬁHmTegI)Ha H(I;)Iq)Q)OToaq)(l;eKTa Bubmmorexa LIOK
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» ¢potospdexra
JaBnenue cBera. Onbithl [1. H.
43 JlebeneBa. XMMHUYECKOE JICHCTBUE bubmorexa HOK
Aend. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE IPUMEHEHHUE:
(dhoTorIeMEeHT, POTOAATUHK,
CONTHEYHas OaTapesi, CBETOUO/T
45 Pemenue 3aga4d mo reme « 3J€MEHTBI bubmuoreka [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
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https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

KBAaHTOBOM OIITHKI)

https://m.edsoo.ru/ff0d0302

Monens atroma Tomcona. OnbITEI

46 Pesepdopna no paccesHuro o- bubmiorexa LIOK
https://m.edsoo.ru/ff0d091a
yactull. [Inanerapuas moaens atoma
bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0d0afa
W3nyuenue u norinoiieHue GoToHOB

48 IIpY NIEPEXOE ATOMA C OJTHOTO bubnnorexa [JOK
YPOBHSI SHEpruu Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BoustHoBBIE cBOMCTBA YacTull. BosHbI

49 ne bpoitna. Kopryckynsipao- bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHY)KJICHHOE U3TTyUeHHEe
OTKpBITHE PaIMOAKTUBHOCTH.

50 OmnsiThl Pesepdopna mo bubnnoreka [JOK
OIIPELIEJICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaNOAKTUBHOTO U3ITyUYEHUS
CgoiicTBa anbda-, 6era-, raMma-

51 u3ny4yeHus. BausiHue
PaaNOAKTUBHOCTHU Ha KUBbIE
OpraHu3Mbl
OTKpbITHE IPOTOHA 1 HEUTPOHA.

52 W3otonsl. Anbga-pacna. bubnnoreka [JOK
DJEeKTPOHHBIN U MO3UTPOHHBIHN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. ['aMmma-uznydenue

53 DHeprusi CBSI3u HyKJIOHOB B si/Ipe. bubnuotexa [JOK

S nepHble peakuuu. S nepHbIi

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0d1356

peaktop. [Ipobrnemsbl, nepCcreKTUBEL,
9KOJIOTMYECKUE aCTEeKThI SACPHOMN
SHEPTeTHKU

54

DneMeHTapHble YacTullbl. OTKpBITHE
o3uTpoHa. MeTrobl HAOMIOACHUS U
pPEruCTpalyy 3JIEMEHTAPHBIX
yactuil. Kpyrielid cron
«DyHaaMeHTaIbHbIE
B3auMOJIeUCTBUS. EAMHCTBO
(bu3NIeCKOil KAapTHHBI MUPa»

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nnoro He6a. Co3Be3nus,
SIPKWE 3BE3/1bI, IUIAHETHI, UX
BuauMoe asmxkenne. ConHeunast
cucTremMa

56

Connue. ConHevyHast aKTUBHOCTb.
Hcrounuk sHeprun ConHua U 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTHUKU. 3BE3/1bI [IABHOU
IIOCJIEI0BATEIBLHOCTH. BHYyTpeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE
MIPEACTABIICHUS O MIPOUCXOKIACHUU U
sporronny CoJiHIa U 3BE3

58

Mnineunsiii I1yTe — Hama
TI'anaktuka. Ilonoxenue u ABMKEHUE
Comnna B 'anaktuke. I'amakTUKH.
UeEpHble AbIphI B iApax rajlakTUK

59

Bcenennas. PaszOeranue rajakTuk.
Teopus bonpmoro B3peIBa.



https://m.edsoo.ru/ff0d0e38

PenukToBOC M3ITyUYcHUE.
MerTtaranakTuka

60

Hepermennsie npo0iaembl
aCTPOHOMHU

61

KonTponbHas paboTta «meMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKIY

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ITUYECKOH cdepax IesTeTbHOCTH
YelloBeKa

63

O6o0maromuii ypok. Ponbs u mecto
(bU3MKN ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHUHE
MUpa

64

O6o0maromuii ypok. Pons
¢bu3nueckoil Teopuu B
(hopMUpOBaHUHU IPE/ICTABICHUH O
¢bu3nyeckoil KapTuHe MUpa

65

O6o0maromuii ypok. Mecro
(bu3HYECKOi KapTUHBI MHpa B
o01eM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MIPEJICTABICHUIA O TIPUPOE

66

PesepBHbIil ypok. MarautHoe noie.
DIeKTpOMarHuTHasl UHIYKIUs

67

PesepBHbIitl ypok. OnTuka. OCHOBBI
CIIEIMATIBLHON TEOPHUH




OTHOCHUTCJIIBHOCTHU

Pezepusriii ypok. KBanroBas ¢usuka.

68 DJIeMEHTHI ACTPOHOMUHU U 1 Enbmiorexa IOK
p https://m.edsoo.ru/ff0d1784
acTpo(hU3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/INYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

VYueOnuk «®U3NKA» knaccuueckuii Kypc, 6a30Bblil ypoBeHsb I'.S1.Mskuies, b.b.byxoBies,

H.H.Cotckuit Mocksa [IpocBenienue

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



