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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUM TIpernojiaBanusi yuyeOoHoro mnpeamera «DPusnka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatommxcs 10-11 kmaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH IpeameTraMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxaromiem mupe. IKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomui
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SBJICHUM, M3y4aeMbIX XUMHEH, OUOJOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenNesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpPreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4YEHUS! HOBBIX MAaTE€pHaIOB C 3aJaHHBIMU CBOMCTBAMU M APYIHX.
N3ydenne (u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu IS YpOBHSI CpeaHEro ooO1mero oOpa3oBaHUs
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3mnku
o0ObeaMHEH BOKpYr (Qu3nueckux Teopud. Begymum B Kypce sBiseTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mTpeArnosiaraeT HCIOIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHMAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

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

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU U TEXHOJIOTHH, a Takke O0CYXKIACHUs
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUS (PUBHUECKON TEOpUH, pOoJIu (PyHIAMEHTAIbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (DM3UKU pealn3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU NESITEIbHOCTH O00YyYaroluXcsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHUCOK YUEHHUYECKUX
paKkTUYECKUX padoT. BeiaeneHne B yka3aHHOM MepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »TomM obecrnieumBaeTcsi OBJIAJICHUC
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM st pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCSL 33/1a4d C SIBHO
3aIaHHOM (PU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIINE MPUMEHSATh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTECKaHUS (PU3MUECKUX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuasbHO-
TEXHMYECKOMY OOecledeHnio y4eOHOro 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 HOIKHO OBITH
HE0OXoaMMoe J1TabopaTopHOE OO0OpYAOBAaHWE JUIsl BBHITIOJIHCHHUS YKA3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyAoBaHHE (OPMHUPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 10 (HU3UKE KITIOUYEBBIX JACMOHCTpAIUNA IS
WCCJICMOBAHMUSI  M3Y4YaeMbIX  SIBIIEHHA W  TPOIECCOB, OJMIUPHUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUIA.

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

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa HW3y4CHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

e (opmMupoBanue mpencTaBICHUNA O pONM (PU3UKHU IS Pa3BHTHS JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHETO 00IIero oOpa3oBaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIOYAst MEXaHUKY,
MOJICKYJISIpHYIO  (DUM3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHUI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OoOBbsiCHeHHUS (PU3WYECKUX SABICHUHW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBHSIM 3a]1a4H;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
$u3NYECKUX SKCIIEPUMEHTOB, aHAlW3a M HWHTEpHIpeTanuu HH()OpMAaIHH,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHUH MPOECKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 4aca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C Y4E€TOM HWHIWBUAYaJbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®duszuka — Hayka o mpupoje. HayduHble 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 MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIIUIT COOTBETCTBUA.

Pons u mecto duzuku B GOpPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemetienre, CKOpOCTh (CpemHsIsI CKOPOCTh, MTHOBEHHasi CKOPOCTh) H
YCKOpPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMelIeHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBvKeHHE. [IBUKEHHE  MaTepUAIBHOM TOYKH IO
OKPY>KHOCTH C MOCTOSSHHOM MO MOJYJIFO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTenbHOE YCKOPEHUE.

TexHuyeckne yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KCHUE CHAPSIOB, LICMTHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBMKEHUMN C UCIIOIb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne naBmkeHUs Tena, OPOIIEHHOTO TMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO 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. Cumia Tsokectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO 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 TEJI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnepoBanne ycinoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO 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 TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHEHHEM MEXaHMYECKOW JIHEPrUuM CHUCTEMBI TEll.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUSI.

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

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 1 TEPMOJUHAMUKA

Tema 1. Ocno6bt 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 TEJI U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelei. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUHU HUACAbHOTO raza. AOCOJIOTHas TemrepaTypa 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
BemiecTBa. ['paduueckoe mpencTaBiIeHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBAIOIIME TUCKPETHOE CTPOCHHE BeIlecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

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 YPAaBHEHUE COCTOSHHUS UICAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

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

HccnenoBanre 3aBUCMMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamMuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
HEpPrus  OAHOATOMHOTO  WJACAJIbHOrO  Tra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JTyYeHHE. Y IeJIbHAs TEIIOEMKOCTh BEILECTBA.
KonuvecTBO TEMIOTHI pH TEIJIONEpeaaye.

[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 mammmHbl. [{ukn KapHo um ero kodpduIMEHT IMOJIE3HOrOo
JNEUCTBUS. DKOJIOTMYECKUE MPOOJIEMbI TEIUIOIHEPTETUKH.



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 CXATOro BO3/yXa, HarpeBaHue 3gupa 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 kpuctaiwibl. CoBpeMmeHHblE Marepualibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

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.

JleMoHCTpanusi KpUCTaIoOB.

Yuenuueckuii sxcnepumenm, 1abopamopvle 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
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
OnekTpuueckoe mnoje. Hanpsok€HHOCTh  AneKTpudeckoro moiid.  [IpuHuun



CYNEPIIO3ULIMH JJIEKTPUUECKUX MoJied. JIMHUM HanpsyKEHHOCTH AJIEKTPUYECKOrO
TIOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHMKM UM AMANEKTPUKU B 3JIEKTPOCTATUYECKOM TOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3eMJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATHYECKOM TIOJIE.

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

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

M3mepenne 21eKTpOoEMKOCTH 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 CONPOTUBIIEHUE. YJEJIBHOE COINPOTHUBICHHE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

Pabora nsnektpuueckoro Toka. 3akoH Jlxoyns—Jlenma. MoimHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYILAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 oJaHOM (3aMKHYTOM) 3JIeKTpudeckoi enu. KopoTkoe 3aMbIKaHUE.

OneKkTpoHHass  NPOBOAMMOCTh  TBEPABIX  METAUIOB.  3aBUCUMOCTb
COMPOTHUBJICHUS] METAJIOB OT TemrepaTypbl. CBEpXIPOBOAMMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[ToynmpOBOAHUKH. CoOcTBeHHas " pUMeECHast IIPOBOJIMMOCTh
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [loaynpoBogHIKOBbIE TPUOOPHI.

ONeKTpuYecKnuidi TOK B  pacTBOpax M paciulaBaX  AJIEKTPOJIHUTOB.
DIIEKTPOJIUTHYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PpEOCTAaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBATEIbHBIE IPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN TUO/,
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN TMO/, TaTbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

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 3JIeKTPOABUKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocyIIecTBISIETCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHU: SIBJICHUE, HAay4HbId (akT, runores3a, Qu3myeckas BeJIMUYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (yHKIMS,
napabona, runep0oiia, Ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE 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.

l'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBas TypOHHa, OBITOBOM XOJOIUIBHHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[lIocTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJICW. JIMHMM MarHUTHOM WHAYKUMH. KapTWHA JWMHWKA MarHUTHOU
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarnutHoe T0JI€ TMPOBOJHMKA C TOKOM. KapTuHa JHHUN WHIYKUHUH
MarHuTHOIO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanumoaecTBre NpoOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuia JlopeHua, €€ MOlyJib U HallpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABHXKYILAs CUJa WHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »3ieKTpuyecKoe TmoJsie. DJIEKTPOJABIKYINAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHAYyKTUBHOCTb.  SIBIEGHHME CAaMOMHIYKUWHU. OJIEKTPOABMXKYILAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O TOJISI KaTYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

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.
["apmonunyeckue kosnebanus. [lepuona, wactora, amrumryna u ($aza KoseOaHUM.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaJbHOM KO0JIEOATEIbHOM KOHTYpE. AHAJOTUS MEXIy MEXaHWUYEeCKUMU U
AJEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennplii  TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruu. DKOJIOTUYECKUE PUCKU TMPHU MPOU3BOJACTBE AIEKTpodHeprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoOJeOATENbHONM CUCTEMBI (MPYKUHHBIA HWIIU
MaTeMaTUYECKHI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKAa U HANPSDKEHUS! OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHUM rpy3a 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 BOJIHBIL, yCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnTepdepenius u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMATHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 351€KTPOMarHUTHBHIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHu4ecKue YCTpPONCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJbTPa3BYKOBas [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u qudpakiiud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue 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. I[IpsMonuHelHOE pacnpoCTpaHEHUE 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. [IpenenpHbIll Yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CroxxHbIi cocTaB Oenoro cBeta. LIBerT.

ColOuparome U pacceuBaroiiue JuH3bL. ToHKas JuH3a. DOOKYyCHOE
paccTosTHUE W ONTHYECKas Cujia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUd B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MOE€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B UHTEP(PEPEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YclIoBUE HaOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpM  TAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

[Tonmsapu3zanus ceera.

TexHuyeckre yCTpPOWCTBa M TMPAKTUUYECKOE MPUMEHEHUE: OYKH, JyMa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TomHOe BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue ciekTpa ¢ MOMOIIBIO JUGPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



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

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCHUTEIBLHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEUHUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBApPUAHTHOCTH MOJYJS CKOPOCTH
CBETA B BAKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DUHILTEHA.

OTHOCUTENBFHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTVHBI.

OHeprus 1 UMITYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
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 porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleGenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, 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 Mepexojie aToMa C OJHOTO YpPOBHS DHEPTrUU Ha Jpyroi. Bumbl
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

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

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
panuoakTuBHOrO wu3mydeHus. CBoiicTBa anbda-, Oera-, ramMMma-u3ITy4YCHHS.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HykimonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sqipe. SAnepHbie cuibl. Jlepext Maccrl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3MKH

DOtanbl pa3BUTHS acTpoHOMUU. [IpuKkiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMHH.

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa00sa. Pazberanne rajakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykTypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OPE/ICTICHUs TI0JIOKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s1 CEBEPHOIO MOTYIIAPUS U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHOU KapTHHE MUPA, POJib (PU3UUYECKON TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

N3yuenue kypca ¢usnku 6a3oBoro ypoBHs B 11 kiacce ocyiiecTBIsSeTCs ¢
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMM MaTEMAaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Meowcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4YHBIA (akT, rumoTesa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

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

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JIBVKCHUS B KUBOM MPUPOIE, ONITUYECKUE SABIICHUSA B )KUBOM MPUPOIE, NEHCTBUEC
paJualiy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPSCEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, MHIAYKIMOHHAs I€4Yb, pajaap, PaguoNpUEMHUK, TEIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3ali OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LICHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIBHOCTh B MHTEpPECAX TIPaKJaHCKOIrO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IATPHMOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

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

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KyJIbTYpbl, OCO3HaHHME TJI00aTBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUN B OKPYKAIOLIEH Cpelie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEIIOBEUECTBA,;

pacIIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH MO (U3UKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3ydeHUs  (QU3MKU  OCYLIECTBJIATH  MPOEKTHYIO U HCCIEIOBATENIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh 1NN JeSITeIbHOCTH, 3aJaBaTh MapamMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUs] MPOOJIEMBbI C y4ETOM aHaM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PabOTy B  YCIOBHUSIX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSAMU M METOJaMH
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIaJICTh BHJIAMHU JICSITEIBHOCTH IO IIOJYYEHHUIO HOBOTO 3HAHUS, €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 3ajauvy,
BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHsS, HaXOJIUTh apryMEHTBI JJIs JIOKa3aTeIhCTBA
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh NapaMeTPhbl U KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIHHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEACATCITbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 PA3HBIX MIPEAMETHBIX 00JIacTel;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

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

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIATh ITOWCK, aHAIHU3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIMOHHBIX
3a/lad ¢ coOMtoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
TUTHCHBI, pecypcocOepekeHUs, TPaBOBBIX M OTHUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEp)KaHHMS B pPas3lIMYHBIX (GopmaTax C
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHMKaTHBHBbIE YHUBEPCAJbHbIE YUeOHbIE TeiCTBUS:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKH M BO BHEYPOUHOH JACSITCIBHOCTH;
pacro3HaBaTh NIPEANOCHUIKM  KOH(MDJIUKTHBIX CHTyallud W CMSATYaTh
KOH(JIUKTHI;



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

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHI C y4éToM OOLIMX
WHTEPECOB M BO3MOKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh LA  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjlaraTb HOBBIE ITPOEKTHI, OLICHMBAaTh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3IUUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
(GU3MKM U aCTPOHOMMHM, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLIHsM;

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 TMPOSIBJICHUIO JPYAMIMH B 00JaCTH
(bU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH 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;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYalluH, BbIOOpa BEPHOTO
peLIeHuS;



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

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi 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
COBEpPIIICHCTBYETCS HMOILIMOHAIbHBIH WHTEJUICKT, MIPEAOIararOIIHiA
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 HM3 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 konmy oOyuenus B 10 kiacce mpeamMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHMUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECSATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUYECKUH 3apsil IPU peIIeHUU (PU3NUECKUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE IO OKPY>XKHOCTH, HWHEpLUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyThb, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrus, MOTECHIHUAIbHAS SHEPIusi, MeXaHU4YecKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAHWU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE JTaHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrUsl XaOTUUYECKOrO JIBHMXKCHUS MOJIEKYJ, CPEIHEKBAIpATUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPAaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyEMbIX BEJIMYMUH, HUX
0o0O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIIUAJIOB;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (Pu3nuecKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHHE U YCJIOBUS (TPAHHIIB,
00J1aCTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBbIE TMPUHIUIBI JCHCTBUS  MAaIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBINIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (PU3MYECKUX SBJICHUN U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOT0 OOOpPYIOBaHUsS, MPOBOJIUTH OMNBIT H
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXAY  (PU3MYECKHMMH  BEIMYMHAMH  C
UCIOJIb30BaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pE3yJIbTaTaM UCCIIEI0BAaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYE€HHOT0 3HaueHus (PU3NUECKON BEJINUNHBI;

peunaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYXKIEHUN C OMOpOMl Ha HM3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH W
(bu3nYeCcKue ABIICHUS,

UCIIONB30BaTh  MPU  pPELIEHMH  yduyeOHBIX  3aJady  COBPEMEHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
Y TIPEICTABJICHUS YYEOHOW M HAyYHO-TIOMYJIIPHON MH(POPMALIMH, MTOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH AHATTM3UPOBATH MOTyYaeMyI0 HH(OPMAIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYKAIOIIET0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU NP OOpalleHnH ¢ MpUOOpaMu U TEXHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTath B TpYIIE C BBHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO 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 00YUAIONTUXCSI YMCHUIA:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTUM, B MPAKTUYECKOW NEATEIbHOCTH JOJIEH, IEIOCTHOCTh U €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTBIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sijpa MPH pEUICHUU (PU3NYECKHUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHasi WHAYKIUSA, JEHCTBUE MAarHUTHOTO IO Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCHS CBETa,
dboTtoanekTpudeckuit 3phext (poTodrddheKT), CBETOBOE AaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJIEKTPUYECKYIH0  TPOBOAMUMOCTh  PA3IMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIMS MarHATHOTO TMOJs, cuiaa Awmrepa, cuia JlopeHiia, WHIyKTHBHOCTH
KaTYIIKA, SHEPTUS DJCKTPUUSCKOTO M MAarHUTHOTO IIOJICH, TEPHOJ W YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAas CHJIa JIMH3BI, MPU ONHCAHWM IPABUILHO TPAKTOBATh (HU3MYCCKUI
CMBICIT HCIIOJIb3YEMBIX BEIIMYMH, WX OOO3HAYCHHWS W CAWHMIIBI, YyKa3bIBaTh
bopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYyI0 BEIWYUHY C JAPYTHEMH
BEITMYMHAMU;

OMKCHIBATh HW3YUYEHHBIE KBAHTOBBIC SIBJICHUS ¥ TMPOIECChI, HCIOJIB3YS
(bu3MYeCKUe BEIMYHMHBI: CKOPOCTh JJICKTPOMATHUTHBIX BOJH, JIJTMHA BOJIHBI H



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOTypaciiaia, SHEPTHs CBSI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWW TPABUIBLHO TPAKTOBATh (DU3UYCCKHUI CMBICI
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JIAaHHYH (U3UYECKYI0 BEIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUMHBI,

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHITUIIEL: 3aKOH OMa, 3aKOHBI MOCEAOBATEILHOTO U MapaJUIeILHOTO
COCIMHEHHUs TPOBOAHUKOB, 3akoH Jlxoyns—JIeHma, 3akKOH 3JIEKTPOMarHUTHOU
WHIYKIIMH, 3aKOH MPSMOJUHEHHOTO PacIpoCTpaHEHUsI CBETAa, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, YpaBHeHHEe OiHINTelHa mia dorodddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHsI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE W YCJIOBUS (TpaHUIlBI, 00JIacTH)
MIPUMEHUMOCTH;

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

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PH3WYSCKUX SBJICHHA U
MIPOIIECCOB C WCITOJIB30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH STOM
dbopmynmpoBath TpobiieMy/3agady ¢ THUNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, 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;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHUH: TMPU O3TOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHpPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHMUS,

cOOI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEACHUU HCCIEOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIECNOBATEIHCKON U TPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M J1aOOPATOPHOTO
o00opy10BaHUS;

pemarb pacuéTHbIE 3a7a4dl C SBHO 3aJaHHOM (DU3MYECKONM MOJICTBIO,
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
MOJIy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAWBATh JOTHUYECKH HEPOTUBOPEUHBYIO
[EMOYKY PpacCyXJIEHUI C ONMopoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpe/ICTaBJICHUsl Y4eOHOM W Hay4YHO-TIONMYJISIpHONM MH(pOpPMAINK, TOJTYYSHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHATM3UPOBATH MOIy4aeMy0 HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPOMNCTB, pa3inyaTh YCIOBUSA X 0€30IacCHOr0 MCIOJIb30BAHUS B ITOBCEIHEBHON
KU3HU;

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

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
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 TpyHIe C BBHIIOJHEHHEM pAa3IMYHBIX COIHUATBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PalMOHAIBHO PpACHpPEeisTh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/JAbI HAYYHOI'O IIO3HAHMUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

dazoBbIe Mepexoabl

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 pazgeny 24
Paznen 4. JIEKTPOJIMHAMUKA
bubmuorexa [JOK

4.1 JrekTpocTatuia 10 https://m.edso0o0.ru/7f41bf72
49 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubmuoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. JIeKTpOMarHuTHas bubnmoreka [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
51 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edso0.ru/7f41c97¢c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

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



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

4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggg;t;;gﬁﬁmmgk
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 I;tilf;:lll//lr?:;(szgroullif4lc97c
Hroro no pasneny 4
PesepBHOe 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




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne ara nudpoBLIe
Tema ypoka Koutpoabubie IIpakTuyeckue A op
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa 0 IpUpo/Ie.
1 Hayunsie MeT(}), bl HO?I,)H;)HI/M 1 bubmorexa HOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u Mecto pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIHLHOCTH JII0IeH
MexaHuueckoe TBUKEHHE.

3 OTHOCUTENBHOCTh MEXAaHUUYECKOTO 1 bubnuorexa [JOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPSAMOJIUHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372¢

6 CBoOonHOe majeHne. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [Tpunuun otHocuTenbHoCTH ["anuies. 1 bubnnorexka [JOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [IOK
. https://m.edsoo.ru/ffOc3be8
HproTona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuia tpenusi. Koadduurent tpenus.

13 Cuna cznpomBnefnq; pu IIBI/I)Pi(CHI/II/I bubmmorexa LOK

https://m.edsoo0.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[ToctynaTensHoe U BpaliareabHOe

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bubnunorexa [JOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HMitynsc MaTepUallbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Hmnynbce cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernueckas sHeprusi MarepualbHON bubnnorexka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUH

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



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

[ToTenuuanpHas sHEprUs yrpyro
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MTOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ffOc461a

18

19

20

IloTenumanbHble M HEMOTEHIIMAJILHBIE
cuitbl. CBsA3b paboThI
HENOTEHIMAJIBHEIX CUJI C U3MEHEHUEM
MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS MEXaHUYECKOH
SHEPruu

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3UHOBOTO KTy Ta

KonTtponpsHast pabora o Teme
«Kunemaruka. /[unamuka. 3akoHbI
COXPAHEHHUS B MEXaHHUKE

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

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

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHusl ra3oB, KUIKOCTEH
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

Tennosoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEe KHHETUYECKON IHEPTUn bubnmoreka [JOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kinaneiipona

27 3akoH J/lambToHa. ["a30BbIC 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BuyTtpennsist sueprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crocoObI e€ m3MeHeHus. KonmuecTBo bubmuorexa [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUS OJJHOATOMHOT'O UI€ATHHOTO
rasa

bu6nmoreka [JOK

31 Brywt Temonepeatn https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BELIECTBA.

32 KonnuecTBo TemaoTel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHbIi mpoiecc

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €TI0 bubnnorexka [JOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 HeobpatumocTs mporieccoB B bubnmuotexa [JOK



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

npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuii ypok «MonekysipHast bubmuorexa [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayibl. COBpEeMEHHBIC MaTEePHAITBI
[InaBrneHue M KpUCTAIIA3AIIHS.
43 VnenbHas Tel'IJ'II())Ta HJ'IaBJ'IeII;I/ISI bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHCHUE TEILIOBOTO baitca https://m.edsoo.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsna. Z[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ffOcébcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN 2IEKTPUYECKHAI bubmmorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ced
3aps
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 3J1peKT 0CTATUYECKOM HOIJ)IG bubnnorexa [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlnanekTpudeckast MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMrocTh. KoHInencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsyKEHHOTO bubmnorexa [IOK
g pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
JIEKTPOEMKOCTH KOHJeHCcaTopa”
[IpuHIMI NEKCTBUS U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTUUeCcKast 3allnTa.



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

3azemyIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUSA €TI0
cyuiectBoBaHusA. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIAHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabota
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

0.5

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 OJTHOM (3aMKHYTOI)
aneKkTpudeckou nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

PesepsHslil ypok. KonTponbHast
pabota o Teme "DnekTpoanHamuka" /
Bcepoccuiickas npoBepouHast paboTa

O6o0maromuii ypok
«InexkTpoanHamukay / Beepoccuiickas
poBepoyHas pabora

0.5

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c8c56

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METaJI0B. 3aBUCUMOCThH
COHpOTI/IBJ'IeHI/ISI METAJIJIOB OT
teMiiepaTypbl. CBepXIIPOBOJUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DNEKTPUUECKUN TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[MomynpoBoAHUKH, HX COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE https://m.edsoo.ru/ffOc84ae
npudopbI
DJIEKTPUUYECKUH TOK B paCTBOpax U
paciuiaBax 3JIEKTPOJIMUTOB. bubnnoreka [HOK

64 1
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUUYECKUI TOK B ra3ax.
CaMoCTOsITEIbHBIN U bubmuorexa [JOK

65 . 1
HECAMOCTOSTENBHBIN pa3psaa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKTpruuecKue mpruodopsl U

66 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnnoreka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonTponbHas pabota mo Teme

67 «Qnekrpocrartuka. [locTosHHBII 1 bubnuoreka [IOK
JJIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PezepBHblit ypok. O0o0maronuii ypox 1 bubmmorexa [IOK
o temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 110 68

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue II/I[:;:CHHS[ :)Iglc)l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMoOAcicTBHE. MarHuTHOE II0JIE. 1 bub6nmoreka [IOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

5 ToKOM. OnbIT DpcTena. 1 bubnnorexa [JOK
BzaumopeiicTBue mpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabdota «3ydenue 1 1 bubmmoreka [JOK
MarHUTHOTO TOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HUccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MIOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha

5 JBHOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
OnexkTpoMarauTHas HHAYKIus. [ToTok

6 BeKTOpa MarHUTHOU uHAykuuu. J/1C 1

HWHAYKIIUHA. 3akoH BHCKTPOMaFHHTHOﬁ



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

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIST KATYIITKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

TexHuueckue YCTpOﬁCTBa Hn ux
INPpUMCHCHUC: IIOCTOAHHBIC MAIrHUTEI,
QJICKTPOMArurThl, 3JICKTPOABHUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
HHAYKIMOHHAA I1€Yb

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMarHuTHasI MHAYKLIHSD»

bubnmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padbota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHNYECKUE
koseOanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHEprun

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

13

JlaboparopHnast pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Konebartenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb820



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
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
Koyie0aTeIbHOM KOHTYpE

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

16

IIpencrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYHOE U
JICHCTBYIOIIEE 3HAYEHHUE CUIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpoUCTBO U MPAKTUYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JINHUH 3JIeKTponepenady

DKOJIOTHYECKUE PUCKHU TIPU
MPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ncnosib3oBanus
3JIEKTPOIHEPTUHU B MOBCEIHEBHOM
KNU3HU

bu6nmorexa LIOK
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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHHIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubamorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ff0cd4e0
M300pakKeHUH B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpPEHHee oTpakeHue. [IpenenbHbiin bubmuorteka [IOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS CTEKIIA) https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne N300pakeHH B bu6mmoreka [JOK



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
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. Ller. JlabGopaTopHas
pabota «Habmonenue aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpuOOpPbI U yCTPOICTBa U
YCIIOBHSI UX 0€301acHOTO IPUMEHEHHUS
['panuIpl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH. BuG OK
nom
37 3ameIeHre BpEMEHH U COKpaIlleHue mmorexa L
R https://m.edsoo.ru/ffOcfa42
DHeprus U UMITYJIbC PESITHBUCTCKOM Eubs OK
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U nomorexa L
HMITYTHCOM. DHEprus MOKos https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka. BuG OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU nomorexa L

OTHOCHUTCIIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAaHUE B LIOK
nOIMoTEKA
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegI)Ha .]'qu)l(b(i)OTOB(l)(geKTa bubnxorexa LTOK
. ' https://m.eds00.ru/ff0d015e
«Kpachnas rpanuna» potorddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MIPaKTHYECKOE MPUMEHCHHUE:
44
dhoToseMeHT, GOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO/T
45 Pemenue 3agau mo TemMe «DJIEMEHTBI bubnunoreka LIOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnmnorexa LIOK
47 IT b
OCTYJIATRL Hopa https://m.edsoo.ru/ff0dOafa
H3znyyenne u morionieaue (oToHOB
48 I I/I}II'IG exoJe aTOMallJl co H(()I;o OBHS bubmmorexa [JOK
p pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonHoBbIe cBOlicTBa yacTull. BoHbI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM AyaJIu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYKACHHOC U3TYYCHUC

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

CgoiicTBa anbda-, 6era-, raMma-
u3NydeHus. Biusaue
PaJMOaKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. 'aMmma-u3inyyeHue

DHeprusi CBA3U HYKJIOHOB B sIJIpe.

S nepuble peakuuu. SnepHbii
peaktop. [Ipo6iiembl, IEPCIICKTUBHI,
SKOJIOTHYECKHUE aCIEKThI SACPHOM
SHEPreTUKHU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOoHA. MeToibl HAOMIOACHUS U
pEerucTpanyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yH1aMeHTaabHbIe
B3anmMoaercTBUg. EMMHCTBO
(bU3UYIECKOI KapTUHBI MUPa»

Otanbl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOE
nBrokenne. CoHeyHas cucreMa

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

56

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

S7

3BE3bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
MOCJIe1I0BaTeIbHOCTH. BHYyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MPEACTABICHUS O IPOUCXOKICHUU U
sBotounu CoJiHIA U 3BE3]T

58

Muneunsiii [lyTe — Hama I'anakTuka.
[Tonoxenue u nuxenue CosHua B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B IAPAX TalaKTUK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bosbmoro B3peiBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J'IeMBI ACTPOHOMUU

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMMUHU U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
yesoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

O6o06maromuit ypok. Poib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

Ob6o06maromuit ypok. Mecto
65 ¢bu3nvecKoil KapTHHBI MUpa B 001IeM
psLy COBpPEMEHHBIX €CTECTBEHHO-

HAYyYHBIX PEJCTaBICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1oie.

DneKTpoMarHuTHast MHIYKIUs

PesepBHbiiil ypok. Ontuka. OCHOBBI
67 CHeIaIbHON TCOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DNeMEeHTbI ACTPOHOMUH U
acTpodu3uku

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMbIe NpeAMETHBIC PE3YJIbTATHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsal CpeaHEro oﬁmero 06p330BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poidb ©U MeCTO (U3UKHA B
(hOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJOTHM, B IPAKTUYECKON JEATEIIbHOCTH

Jmonen

10.2

Y4YUTHIBaTh TPaHUIBI TPUMEHEHUSI U3yUYEHHBIX (DPU3MUECKUX MOJEINei:
MaTepuaibHas TOYKa, MHEpIMaNbHAas CHCTEMa OTC4ETa, aOCOIIOTHO
TBEPAOE TEJIO, UACATIBHBINA I'a3; MOJEIIN CTPOCHUS ra3oB, KUIAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUYECKUN 3apsi — IPU PELICHUU

duznuecKux 3a1a4y

10.3

10.4

PacnioznaBath (pusmyeckue siBjaeHUs (IpoLecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJSIPHO-KHHETHUYECKOH TEOpUH
CTPOCHMsSI  BElleCTBA M  JJIEKTPOJAMHAMHUKU: DPaBHOMEpPHOE H
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE JABM)KEHHE, CBOOOJHOE MajeHue
TN, JBWKEHHWE TI0 OKPYXXHOCTH, HHEPIUS, B3aWMOJCWCTBHE T,
nuddy3us, O pOyHOBCKOE IBHUKEHUE, CTPOCHUE KUKOCTEH U TBEPIBIX
Tel, W3MEHEeHHe o0bEéMa Teln Mpu HarpeBaHUU (OXJIAXIEHUN),
TEIUIOBOE pPAaBHOBECHE, HCIApEHUe, KOHJAEHCAlUs, IUIaBJICHUE,
KPUCTAJUIM3AIUS, KHIICHHE, BIAKHOCTH BO3]yXa, IOBBIIICHHUE
JaBJIE€HUsl raza NpU €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b
MEX]ly TapaMeTpaMU COCTOSIHUS Ta3a B U30MPOLECCax; IMEKTPU3aLUs

TCII, B3aUMOJICHCTBUE 3apssaoB

OnuceiBaTh MEXaHUYECKOE JBIDKEHHE, HCIOIb3ys (U3NYecKue
BEJIMYUHBIL: KOOPJIWMHATA, IIyTh, IEpEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KHHETHYECKas DHEprus,
NOTEHIMAJIbHAsE DSHEPrHs, MexXaHudeckas paloTa, MeXaHHuYecKas
MOIITHOCTh; IPU OMMCAaHUH MPABUWIBHO TPAKTOBATH (PU3UUYECKHIA CMBICI
UCIOJIb3YEMBIX BENMYHMH, MX OOO3HAUYEHUS M EeAWHMIIBI, HAXOIUTh
(bopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMHU

BCJINYHNHaAMH

10.5

OnuceIBaTh HU3YyUYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBBIC



10.6

10.7

10.8

SIBIICHUS, WCHOJb3ysl (U3MUCCKUE BEJIUYHMHBI: JaBJICHHE Tas3a,
TEMIEpaTypa, CpPEAHSS KHHETHYECKass DOHEPrusi XaoTHUYECKOTO
JBYOKEHUS MOJICKYJ, CpEIHCKBaJpaTH4YHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3 PUIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATEIS, TpHU
OMKMCAHUHU NPABUILHO TPAKTOBATh (PU3UUECKHUI CMBICT HCIIOIb3YEMbIX
BCJIMYMH, WX OOO3HAYCHHWs] W CAMHUIBI, HAXOAUTH (HOPMYJIbI,
CBA3BIBAIOIINE JAHHYI (U3UYECKYH) BEIHYMHY C JIPYTHMH

BCIMYHMHaAM

OnuceiBaTh M3y4YEHHbIE JJEKTPUYECKHE CBOMCTBAa BelleCTBA U
DIIEKTPUYECKUE  SBICHUS  (IPOLECCHI), HUCHONB3YAd  (PU3HUUECKUE
BEJIMYMHBIL: UIEKTPUUYECKUM  3apsil,  UIEKTPUUYECKOE  IIOJIE,
HaNpsOKEHHOCTh  MMOJIA, MOTEHIMAN, pPAa3HOCTb IOTEHIMAJIOB; IpHU
ONUCAHUM MPABUIBHO TPAKTOBATH (PM3NYECKUNA CMBICI HUCIOIb3YEMBIX
BEJIMYMH, HX OOO3HAUEHHUS M €IMHHULBI;, YyKa3blBaTb (OPMYIIbI,
CBS3bIBAIOIME  JIAHHYIO  (DU3MYECKYI0 BEIMYMHY C  JIPYTUMH

BCINYHNHaAMH

aHaTU3UpOBaTh (PU3MUECKUE TMPOLECChl U  SBJIEHUS, MCIIOJIb3Ys
¢du3nyeckre 3aKOHbI U MIPUHLMUIIBL: 3aKOH BCEMUPHOro Tarorenus, |, 11
u |1l 3axkonsl HploTOHA, 3aKOH COXpaHEHHsS MEXaHUYECKOM SHEpruw,
3aKOH COXpaHEHMsI UMITyJIbca, IPUHLUI CYNEPHO3UIMH CUJI, TPUHIIUI
paBHOINpaBUs HMHEPUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHIO CTPOEHHs BEILLECTBA, FA30BbIE 3aKOHBI, CBA3b
CpeHEel KWHETHYECKON SHEPIUM TEIUIOBOTO JIBUKEHHUS MOJEKYJ C
a0COJIIOTHOM TeMIlepaTypoi, MEPBBIM 3aKOH TEPMOJIWHAMHKH; 3aKOH
COXpaHEHHs DJIEKTPUYECKOTo 3apsaa, 3akoH Kyiona; mpu 3Tom
pa3nnyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4ecKoe

BBIp@XEHHE U yCIOBUS (TPaHMIIbI, 00JIaCTH) TPUMEHUMOCTH
OOBSCHATh OCHOBHBIC TNPUHIIMIBI JCHCTBUS MAaIlMH, TPUOOPOB U

TEXHUYECKUX YCTPOWMCTB; pasziuyarh YCJIOBUA HX 0€30MacHOro

HCIIOJIb30BaHHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONTHATE SKCIIEPUMEHTHI 110 UCCIICIOBAHUIO (DU3HUECKUX SBICHUH U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MU
3ToM (opmynupoBaTe mpobieMy (3amady) U TUIOTE3y Y4eOHOTO
OKCIIEpUMEHTa,  COOMpaTh  YCTaHOBKY W3  NPEIIOKEHHOTO

000pyA0BaHUS, TPOBOAUTD OMBIT U POPMYITUPOBATH BHIBOIBI

10.10

OC}’HIGCTBJ'IHTI) IIpsAMBIE W KOCBCHHBIC HU3MCPCHUA (i)I/ISI/I'-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMPATh ONTHUMAIbHBIA CHOCOO H3MEpEeHUs M



HCIIOJB30BaTh U3BCCTHHIC METOJAbBI OICHKH HOFpCL[IHOCTGﬁ I/I3MepeHI/II71

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MeXAy (GU3MUYECKUMU BeJIMYMHAMU C
UCIIOJIb30BAHUEM IMIPSMBIX H3MEPEHUH; IIPU 3TOM KOHCTPYHUPOBAaTh
YCTaHOBKY, (UKCHPOBATh PE3yJNbTaThl IOJyYEHHOH 3aBUCHUMOCTHU
¢bu3nyecKuX BETUYMH B BUAE TaOIUIl U rpaduKoB, AeIaTh BHIBOIBI IO

pe3ybTaTaM UCCICIO0OBaHUA

CoOmomaTe mpaBwia  0€30macHOTO  TpyAa HPH  IPOBEACHUH
UCCIICIOBAaHU B paMKax y4yeOHOro 9SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENIbCKOW M MPOEKTHOM JEATEIIBHOCTU C HCIIOJb30BAHUEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemate pacuérHble 3a7a4u C SBHO 33JaHHON (PU3HUECKOW MOJEIBIO,
UCTONb3ysl (PU3MUECKUE 3aKOHbl U TNPUHILMIIBI, HA OCHOBE aHaIM3a
yCIOBHS  33Ja4d  BbIOMpaTh  (U3UYECKYI0 MOJENb, BBLIEIATH
¢du3nveckrue BeTMUUHBI U (OPMYIIBI, HEOOXOIUMBIE IJIsi €€ peIIeHHs,
IIPOBOAMTDH PAcUEThl U OLEHUBATh PEATbHOCTh MMOTYYEHHOI'O 3HAUCHMUSI

bu3nyecKoil BETUYMHBI

10.14

10.15

10.16

10.17

10.18

Pemars Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOTHYCCKH
HCIIPOTHUBOPCUUBYIO LCIOYKY paCCYDKI[eHI/Iﬁ C OHOpOﬁ Ha U3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

Hcnonb3oBaTe MNpHU  pelICHUMM Y4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOUCKA, CTPYKTYpPHpPOBaHMS,
UHTEpPIpETallMd W NPEJCTaBICHUS y4eOHOW W Hay4YHO-TIOMYJISIPHOMN
uHpOpMaLUY, TMOTYYEHHOM W3 PAa3IUYHBIX HCTOYHHUKOB; KPUTHUECKU

AHAJIU3UPOBATDH MMOJTYYaCMYIO I/IH(I)OpMaI_II/IIO

[TpuBOANTE TpUMEpHI BKJIaJa POCCUHCKUX MU 3apyOEKHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE IPOLECCOB OKPYIKAIOLIETO

MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOT I

Hcnonp30BaTh TEOpETUYECKHE 3HAHUSA MO (U3MKE B MOBCEIHEBHOU
JKU3HU JUIs1 o0ecnieueHrs 0e3011acHOCTH MpU 00palieHny ¢ npubdopamu
U TEXHUYECKUMM YCTPOMCTBAMHM, JJSI COXpPAHEHHUS 370pPOBbS U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCACHHUA B Oprxcanmeﬁ cpeac

PaGoTtaTe B rpymnie ¢ BBINOJIHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH,
IUIAHUPOBaTh  paboOTy  TPYMNIbI, PalUMOHAIBHO  PaCHpPEeNiTh
00SI3aHHOCTH W TIUJIAHUPOBaTh JEATEIbHOCTh B HECTaHAAPTHBIX
CUTyalUsX, aJeKBaTHO OIIEHMBATh BKJIAaJ KaXXIOTO0 U3 YYaCTHHUKOB

IPYNIBl B pellIeHHe pacCMaTpUBAEMON MTPOOIIEMBI



11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o01ero odpa3soBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMepax polb U MecTo (QHU3UKH B
(hOopMUPOBAaHUM COBPEMEHHOM HAy4yHON KapTUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHHKHU M TEXHOJOTUH, B MPAKTUYECKOU JEATEIbHOCTH
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOI KapTHHBI MUPa

Y4uTHIBaTh IPAaHUIBI IPUMEHEHHS] U3YUYEHHBIX (DU3HUECKUX MOJICICH:
TOUEYHBIN ANEKTPUUYECKUHN 3apsi, siiepHasi MOJIeb aTOMa, HYKJIOHHAas

MO/IETIb aTOMHOTO si/ipa MPHU PEeIIEHUN PU3NUECKUX 3a]a

11.3

11.4

Pacnio3naBate ¢u3udeckue sBiIeHUs (Mpouecchl) U OOBICHATH UX HA
OCHOBE  3aKOHOB  QJIGKTPOJAMHAMUKHA M  KBAHTOBOM  (PU3MUKHU:
JIEKTPUYECKasi IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHUMHUECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMOJICHCTBHE MarHuTOB,
9JIEKTPOMArHWTHAsE HWHAYKLUS, JEHCTBHE MAarHUTHOTO 1O Ha
IPOBOJHUK C TOKOM M JABWXKYLIMHCA 3apsfl, 3JIEKTPOMarHuTHbIE
KonebaHus W BOJHBI, MPSIMOJIMHENHHOE pAaCHpOCTpaHEHUE CBeTa,
OTpaXeHHWe,  npejomieHue, uHTepdepeHuus, audpakuus U
MoJIApU3alusl CBeTa, AUCIEPCUsl CBETa, (OTOAIEKTpUUeCKUu 3dexT
(potoaddexrt), cBeToBOE HaBiE€HHE, BO3HHUKHOBEHHE JIHMHEWYATOrO
CIeKTpa aToMa BOAOPOJAA, €CTECTBEHHass U  HCKYCCTBEHHas

PAaaOaKTUBHOCTD

OnuceiBaTh  M3yYEHHBIE CBOICTBAa  BelIeCTBAa  (IJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DJIEKTPHUUYECKYI0 MPOBOAUMOCTh PA3INYHBIX
Cpell) U DJIEKTPOMArHUTHbIE SIBIE€HUSA (IIPOLECCHI), HCIOJIb3YS
¢usnyeckue  BEIMYMHBL:  DJIEKTPUYECKMM  3apsa, Ccuila  ToKa,
ANEKTPUYECKOE  HANpPsDKEHUE,  AJIEKTPUYECKOE  CONPOTUBIICHUE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
nosid, cuna Awmmnepa, cuia JlopeHIa, HMHIYKTMBHOCTb KaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MAarHUTHOTO IOJIEH, MEpPHOJ M YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3apsii M Cujla TOKa B MpoIecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kosie0aHui, doxycHoe
paccTosiHUE W ONTHUYECKAass CWJIA JIMH3bI; NPU ONHMCAHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICH HCIOJNb3YEMBIX BEIMYMH, HX
0003HAaYeHHUsI M E€OUHMIIBI; YKa3biBaTh (OPMYJIbI, CBS3bIBAIOIINE

JaHHYTO (1)I/ISI/I'-IGCKYIO BCJIIMYHHY C APYTUMH BECIUMIYUNHAMU



11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC ABJICHUSA U MPOLCCCHI, UCIIOJIB3YA
(1)I/ISI/IHGCKI/IG BCIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, DOHCPrud MW HMIIYJbC (bOTOHa, Mepruoag
mojaypaciaaa, OSHEprusd CBA3M AaTOMHBIX AACP, IIPpU OIIHMCAaHHUHN
IIpaBUJIbHO TPAaKTOBATb (1)I/I3I/I'-IGCKI/II71 CMBICJT UCITOJIb3YCMbBIX BCJIIMYHH,
nXx 0003HAUCHHUSA H CAUHUIIBI, YKa3bIBaTb q)OpMyJIbI, CBA3BIBAIOIINC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIWYUHY C APYI'UMU BEINYHMHAMHU, BBIYHUCIIATH

3HAYCHUC (bH?)PI‘IGCKOfI BCJIINYHHBI

Ananmu3upoBaTh (U3MYECKHE TPOLECCHl W SIBICHHS, HCIIOJIB3YS
¢usnyeckue 3aKOHbl M NPUHOUINBL  3akoH Owma,  3aKOHBI
MOCJICOBATEILHOTO M TMapalIeIbHOIO COCJMHECHUS IPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 2J€KTPOMarHUTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ INPEJOMIICHHS  CBETa, ypaBHEHHE OWHINTEHHA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHCHHS DJIGKTPUYECKOrO 3apsjaa, 3aKoH
COXPAaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTynarbl  bopa, 3akoH
paZMOaKTUBHOTO pacrajga; MpH 3TOM pa3iuyaTh CIOBECHYIO
(bOpMyIIHPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKCHUE M YCIOBHS

(TrpaHMIIBI, 00IACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HarpasJICHUC BCKTOpPAa HWHAYKIHUKW MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)KE€HHE, CO3AaBAEMOE  ILUIOCKUM

3€pPKaJIOM, TOHKOU JIMH301

11.9

BBINIONHATE SKCIIEPUMEHTHI M0 UCCIIEIOBAHUIO (PU3HUECKUX SBICHHUH U
MIPOLIECCOB C MCIIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHU; MPU
3ToM (opMyIHpoBaTh MpobieMy (3amady) W THUIOTE3y Y4eOHOTo
OKCHEpUMEHTa,  COOMpaTh  YCTAaHOBKY M3  NPEIJIOKEHHOTO

O6OPYI[OB8.HI/I$I, MMPOBOAUTDH OIIBIT U (l)OpMy.]'II/IpOBaTL BBIBObI

11.10

11.11

11.12

OCYII_ICCTBJ'H{TB MpsAMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/ISI/II—IGCKI/IX
BCJIMYHH, IIPpU 3TOM BBI6I/IpaTL ONTUMAJIBHBIA CIIOCO0 U3MCPCHUA U

HUCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C UCHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHUM; TMpPU OTOM KOHCTPYHPOBaTh YCTAHOBKY,
(¢uKcupoBaTh pe3yJbTaThl IMOJTYYEHHOH 3aBUCUMOCTH (PUINYECKUX
BEJIMYUH B BHJIE TAOJIHIl ¥ TpaKOB, JIeaTh BHIBOJBI 110 pe3yIbTaTaM

HUCCICI0OBaHUA

CobmomaTh mpaBuiia 0O€30MacCHOTO TpyJAa TMpH  MPOBEACHUU



UCCIEIOBAaHUH B paMKax Yy4eOHOro »HKCIEepUMEHTa, Yy4ueOHO-
HCCJIEN0BATEIbCKON U MPOEKTHOM JESITEIbHOCTH C MCIIOJb30BAHUEM

U3MEPUTEINIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHble 3a7a4d ¢ SIBHO 3aaHHOM (DPU3MUYECKOW MOJIEIBIO,
UCHOJb3Yysd (U3UYECKUE 3aKOHbl M IPUHIMIIBI, HA OCHOBE aHAJIU3a
yCIOBHSA  3aJaud  BbIOMpaTh  (PU3MUECKYI0 MOJEIb, BBIICIATh
¢du3nueckre BENMWYUHBI B (HOPMYIIBI, HEOOXOIUMBIC ISl €€ pelICHHS,
IIpOBOAUTD paC‘IéTbI U OOCHHUBATH PCAJIBHOCTD MOJJYUCHHOTO 3HAYCHUS

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4YC€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTM4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOYUKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe HOpU  pelICeHMM Y4eOHBIX 3ajad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TIOMCKA, CTPYKTYpHUPOBAHHSA,
UHTEpIpeTalMl W NPEJICTaBICHUS y4eOHOW M Hay4YHO-IIOMYJISIPHOMN
uHpOpMalUY, NOJYYEHHOM M3 PAa3IMYHBIX HMCTOYHHUKOB; KPUTHUECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh MPUHIMIIBI JAEHCTBUS MAIIMH, OPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX O€30IaCHOIO HCHOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBouTE HpHUMEpHl BKJIaJa POCCUHCKUX U 3apyOexHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSCHEHHE MPOILIECCOB OKPY KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp30BaTh TeopeTHyecKUe 3HaHUSA MO (PU3MKE B TOBCETHEBHOM
KHU3HU 17151 o0ecriedeHns 0€30MacHOCTH Py oOpallieH!H ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISI COXpPAHEHUs 370pOBbS U

cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY KaIoILel cpeae

PaGorarh B rpymme ¢ BBIIOJHEHUEM pPa3IMYHBIX COLUAIIBHBIX POJIEH,
IUTAHUpOBaTh ~ pabOTy  Ipynmbl,  palMOHAIBHO  PAaCHpPEAeNnsiTh
00S53aHHOCTH M  IUIAHUPOBATh  JIEATEIBHOCTh B  HECTAHIAAPTHBIX
CUTyallUsIX, aJCKBATHO OLICHMBATh BKJIAJ KaXZOrO0 H3 YYaCTHHUKOB

IpYMIIbI B pELIEHUE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
NMpoBepPsIEMOro
3JIEMEHTA

Kon
pa3nena

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

1.2

®uszuka — Hayka o mpupone. Hayunele Meronsl
IIO3HAHUS OKpy:karomero mupa. Ponb skcnepumenTa
U TEOpUM B IIpollecce IO3HAHUSA  MPUPOJBL.

DKCrepuMeHT B (PHU3UKe

MopenupoBanue (PU3NYECKUX SBICHUH U MPOIIECCOB.
Hayunble runoressl. @U3nyYecKUe 3aKOHbI U TEOPHUH.
I'panunbel  mpUMEHHUMOCTH  (U3MYECKUX  3aKOHOB.
[Ipunuun coorBercTBus. Ponp u Mecto ¢(usmku B
(hopMUpPOBaHMHM COBPEMEHHON HAay4YHOHW KapTHUHBI

MHpa, B IPAKTUYECKON AESITEIbHOCTHU JIOAEH

MEXAHUKA

KMHEMATHKA

2.11

Mexaanu4deckoe JABUXKXCHUC. OTHOCUTENIHLHOCTD
MEXaHHUYCCKOTO JABHKCHUA. Cucrema OTCUETa.

Tpaexropus

212

2.1

[lepemerienune,  ckopocTh  (CpedHsisl  CKOPOCTb,
MIHOBEHHAas CKOPOCTb) M YCKOPEHHE MaTepHallbHOM
TOYKH, UX IPOCKLUMUHU HA OCH CUCTEMBI KOOPIMHAT.

CrnosxeHue nepeMelieHnii u ClI0KeHne CKOpocTei

2.1.3

2.14

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NPSIMOJIMHEWHOE
IBIKeHHe. I'paduku  3aBUCMMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOpEHHUs, TMyTH U MepeMeUIeHHs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA

CBoOoaHOe najieHne. Y CKopeHue cBoOOTHOTO

naJieHus

2.15

KpuBonnHueliHoe nBrkeHne. PaBHOMEpHOE BUKEHHE



MaTepUuajbHOM TOYKM II0 OKPYXKHOCTH. YIJIOBas
CKOpPOCTb, JIMHEHHass CKOpocTh. llepmon m wyacrora.

LleHTpOCTpEMUTENILHOE YCKOPEHUE

2.16

2.1.7

TexHudeckue yCTpOMWCTBA: CIMAOMETP, JBHIKECHHE

CHapsAO0B, LHCIIHBIC U pEMEHHBIC IIEPCaAAYN

[Ipaktnueckue paboTel. HM3MepeHHMEe MIHOBEHHOMU
ckopocTH. MccnenoBaHME  COOTHOLIEHUS — MEXIY
My TSIMH, TPOUIEHHBIMU TEJIOM 3a MOCJe10BaTeIbHbIE
paBHbIE MIPOMEXKYTKH BpEMEHU npu
PaBHOYCKOPEHHOM  JIBIDKEHUM  C  HavyalbHOMH
CKOpPOCTBbIO, paBHOW Hym0. HM3ydeHue IBUKEHUSA
apuka B BA3KOM KHUIKOCTH. M3ydeHue OBUKEHHS

Tela, OPOIMIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

[Tpuniun otHocutenbHoCcTH ["anuies. [lepBbiii 3aKkoH

Herorona. lHepunanbHble CUCTEMBI OTCUETA

2.2.2

Macca tena. Cuia. [lpuHnun cynepno3umnuu cui

2.2.3

Bropoit 3akon HproTOHA 1111 MarepuanbHON TOYKHU B
uHepuuansHoii cucteme otcuéra (MCO). Tperuit

3aKkoH HproToHa AJI1 MaTCPUAJIBHBIX TOYCK

2.24

2.2.5

2.2.6

2.2.7

3akoH BceMUpHOro TsAroteHus. Cuila TSDKECTH.
IlepBas kocMuueckas ckopocTs. Bec Tena

Cuna ynpyrocrtu. 3akoH ['yka

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIb)KEHUSI U cwia TpeHus mnokos. KoadpdunueHt
TpeHust. Cuila CONPOTUBIICHUS NIPU JIBUKEHUH Tea B

KUAKOCTHU HUJIM Tra3c

HOCTyrIaTeJ'ILHOC )51 BpaIaTCJIbHOC JABUXKCHUC

a0COJIIOTHO TBEPOTO TEJa

2.2.8

2.2.9

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaunieHus. [lieuo
cuiibl. YcnoBus paBHoBecHs TBEpAoro tena B MCO

Texnuueckue YCTpOﬁCTBaI MHNOAIIHUITHUKH, ABHIKCHUC

HNCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[IpakTuueckue pabotel. M3yuenue nBuxeHus opycka



2.3

3.1

0  HAKJOHHOW  TJOCKOCTH  MOJ  JACHCTBHEM
HECKOJbKMX cui. MccnemoBaHue 3aBUCHMOCTH CHII
YOPYTOCTH, BO3HHKAIOMMX B  J1edOopMUPYEeMOit
MPY’)KMHE W PE3MHOBOM oOOpasie, OT BEIUYHHBI HMX
nedopmaruu. VccnenoBaHue yCIOBUM paBHOBECHS

TBépI[OFO T€J1a, UMCIOIIETO OCh BpalliCHUA

3AKOHbBI COXPAHEHN A B MEXAHUKE

Nmnynsce MaTepHaIbHON TOYKH, CHCTEMBI
2.3.1 MaTepUaIbHBIX TOYEeK. VIMIyJIbC CHIIBI M U3MEHEHUE
UMILyJIbCa Tella
3akoH coxpaHeHus umiyibca B MCO. PeakrtuBHoe
2.3.2
JIBIDKEHUE
2.3.3 Pabora cuibl
234 MOILIHOCTE CHIBI
235 Kunernueckass sHepruss MaTepUaIbHOW  TOYKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[TorenumaneHas sHeprus. [loTeHnmManbHas sHEprus
" yIpyro nepopMrUpoOBaHHON IPY>KUHBI.
- [loTeHunanpHas SHEprusi Tena BOJIM3M MOBEPXHOCTH
3eMiu
[loreHnanpHble M HEMOTEHLUANbHBIE CUIbL. CBS3b
237 paboThl HENOTEHUHUAIbHBIX CHUJI C HW3MEHEHUEM
- MEXaHUYECKOM DSHEpPruM CHCTeMBl Tel. 3aKOH
COXPAaHEHHUS MEXaHUYECKOH 3HEepPTun
2.3.8 VYrpyrue u Heynpyrue CTOIKHOBEHUS
230 TexHuueckue ycTpoicTBa: IBUKEHHUE PAKET, BOJOMET,
o Komep, MPY>KUHHBIA MTUCTOJIET
[IpakTuueckue pabotbl. M3yueHue cBs3M CKOpOCTEi
9310 TEN MNpU HeynpyroM ynape. MccienoBanue cBs3u

pa6OTBI CHIIBI C U3MEHCHHUEM MEXaHHYCSCKOU OHEPIrun

TCIIa

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPHU

311

OCHOBHBIC MOJIOKCHUS MOHCKyanHO-KHHCTquCKOﬁ




teopu.  bpoyHoBckoe — nBwkenue. uddysus.
XapakTep MABWKCHUS W B3aMMOJCHCTBHUS YaCTHIL

BCIICCTBA

3.1.2

Mopenu cTpoeHus ra3oB, JKUJIKOCTEH U TBEPABIX TEI
U OOBSACHEHHE CBOICTB BellECTBA HA OCHOBE 3THUX

MojelIen

3.13

3.1.4

Macca moekyin. KomnuectBo Beniectsa. [locrosHHas
ABorazipo

TennoBoe paBHOBecue. TemnepaTypa u e€ u3MepeHue.

[IIxana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens wuaeansHoro raza. OCHOBHOE ypaBHEHHE
MOJICKYJIIPHO-KMHETUYECKOM ~ TEOpUU  MJI€AILHOTO

rasa

AOcomroTHasT TeMIleparypa Kak Mepa CcpeaHei
KMHETUYECKON SHEPTUH TEIJIOBOTO JBM)KCHUS YaCTHIL
raza. [lIkana remneparyp KenbBuna

VpaBuenue Kunaneilpona — MengeneeBa. 3akoH

JanpToHa

3.1.8

l"azoBbie 3akoHBI. M30mporiecchl B UaeaibHOM Ta3e C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEILIECTBA: HM30TEpMa,

n30x0pa, n3obapa

3.1.9

TexHuyeckue ycTpoicTBa: TEpPMOMETP, OapOMETp

3.1.10

[IpakTuueckue padotsl. M3mMepeHue Macchl BO3ayXa B
KJIacCHOM KoMmHate. lccnenoBanue 3aBUCUMOCTH

MCXKAY mapaMeTpaMu COCTOAHUSA Pa3pPEIKCHHOIO ra3a

3.2

321

3.2.2

OCHOBbI TEPMOJIMHAMUMKN
TepMmoauHaMuueckass cuctema. BHyTpeHHss sHEprus
TEPMOAMHAMMUYECKON CHCTEeMbl M  CHOCOOBI €€
HU3MEHEHUs

KonuyectBo TeminoTsl U pabota. BHyTpeHHss sHEprus

OJHOATOMHOI'O HACAJIBHOI'O I'a3da

3.2.3

Bunasr TeIUTOTIepEeIavuu: TETJIOMPOBOAHOCTb,
KOHBEKLIMS,  M3JdyuyeHue. Temio€MKOCTh  Telna.

VY nensHas TEMI0EMKOCTH BeIlecTBa. Pacuér



KOJIMYCCTBA TCIJIOTHI IIPU TCTIJIOTICPLCaauc

3.2.4

IlepBbii  3akoH  TepMoauHamuku. I[IpumeHeHue
IIEPBOr0 3aKOHA TEPMOAMHAMHUKHM K M30IPOLIECCaM.

I'paduueckas uaTEpIIpeTais paboThHI raza

3.25

3.2.6

3.2.7

3.2.8

TernoBbie MamvHbl. [IpUHIMIBI AEHCTBUS TEILIOBBIX
MamuH. [IpeoOpa3oBaHusi JHEPruM B  TEIUIOBBIX
mamuHax. Koadduuuent noneznoro neiicreus (nanee
— KIIJI) TerioBoii mamunbl. [ukn Kapuo u ero KIT/]
Btopoii 3akon TepmoamHamuku. HeoOGpaTumocTh
MpoleccoB B  mpupoje. TemioBble JBUTATEINH.
DKOJIOTHYECKHUE TPOOIEMBI TEIIIOIHEPTCTHKU
TexHuueckue yCTpOWCTBA: JBUTATEIb BHYTPEHHEIO
cropanusi, ObITOBOM XOJOIUIBLHUK, KOHJAUIIMOHED

[Ipaktnueckne pabotel. M3mepeHue  yaenbHOI

TEIIOEMKOCTH

3.3

AI'PET'ATHBIE

COCTOSHNA BEILECBA. ®A30BBIE ITEPEXO/1bI

331

[lapooOpazoBanne u koHjeHcauus. Mcnapenue u
KWIIEHUE. YJlenbHas TeioTa MNapooOpa30OBaHMsL.

3aBHUCHMOCTE TEMIICPATYPBI KUTICHUA OT JaBJICHUA

3.3.2

3.33

3.3.4

3.35

3.3.6

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXKHOCTh BO3yXa.

Hacsiennsiit nap

Teépmoe Teno. Kpucramnnueckue u amopdHbIie Tena.
AHn3oTpOnMs  CBOWMCTB  KpuCTaioB.  JKuakue
Kpuctajuibl. COBpeMEHHbIE MaTEPHAIIbI

[lnaBnenne W Kpucrammszauus. Y elibHas TEIioTa
riaBnenus. Cyomumanus

VYpaBHeHHe TEMI0BOro 6amaHca

TexHruecKkue yCcTpoicTBa: TUTPOMETP U IICUXPOMETP,
KJIOPUMETP, TEXHOJIOTHH TOJYYCHHUS COBPEMEHHBIX

MarepuajioB, B TOM UYHUCIC HAHOMATCpUAIIOB, U

HaAHOTCXHOJIOTNH

3.3.7

[IpakTnueckue paboThl. I3MepeHune BIaXXHOCTH

BO3/yXxa

SJIEKTPOAMMHAMUKA




OJIEKTPOCTATHUKA

DnexTpuzanus Tel. JJeKTpuueckuil 3apsa. JBa Buaa

41.1
ANIEKTPUYECKHUX 3apsI0B
4.1.2 [TpoBOTHHKH, AUDIICKTPUKHU U TIOTYIIPOBOTHUKH
4.1.3 3aK0H COXpaHEHUS AIEKTPUIECKOTO 3apsiaa
41.4 B3aumoneiictue 3apsnoB. 3akoH Kynona
DnexTpuueckoe noJe. HanpspokéHHocTb
4.1.5 AJEKTPUYECKOTO ToNsl. [IpMHIMI — CymepIio3uIivH.
JInHuy HanPsHKEHHOCTH JIEKTPUYECKOTO 0JIS
416 PaGora cun anekTpocraruyeckoro moiist. [loTeHmmar.
o Pa3znocTh noteHnuanos
4.1 [IpoBOAHMKKM ¥  JUAPNEKTPUKH B  MOCTOSHHOM
4.1.7 BJIEKTPUYECKOM moJie. JuznekTpuyeckas
MIPOHHUIIAEMOCTh
OnektpoéMkocTh. KoHaeHcaTop. DIeKTpoEMKOCTh
4.1.8 IJIOCKOTO  KOHACHCATopa. OHEpPrusi 3apspKeHHOTO
KOHJICHCATOpa
Texuuyeckue yCTpOIiCcTBa: ANEKTPOCKOTI,
419 ANEKTPOMETP, AJIEKTPOCTATUYECKAS 3aIuTa,
o 3a3eMIICHHE IIEKTPONpUOOPOB, KOHJICHCATOD,
KCEPOKC, CTPYWHBINA IPUHTED
[IpakTuueckue paboTsl. M3mepeHue >MeKTpOEMKOCTH
4.1.10
KOHJIEHCAaTopa
[MOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
YcnoBus CYIIIECTBOBAHHUS MOCTOSTHHOTO
421 3JEKTpUYecKoro Toka. Mcrounnku toka. Cuna Toka.
[TocTossHHBIN TOK
4.2 4.2.2 Hanpsbxenue. 3akon Oma aiig yyacTka nenu
423 DIEeKTpUYECcKoe CONIPOTHUBJICHHUE. VY nenbHOE
o COIIPOTHBIICHUE BEIIECTBA
122 [TocnenoBarenpHOE,  TapauieNbHOE,  CMEIIAHHOE
o COCJTMHEHHE IPOBOTHUKOB
4.2.5 PaGora »snexrtpuueckoro Ttoka. 3akoH Jxoyna -




Jlenma

4.2.6

MOIIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

4.2.8

4.2.9

anektpoaBwxkymas cuna (ganee — OAC) wu
BHYTPEHHEE CONPOTHBIICHHE MCTOYHUKA TOKA. 3aKOH
Oma 11 noiaHON (3aMKHYTOM) 3JI€KTPUYECKON LEu.
Kopotkoe 3ambIkanne

DNeKTpOHHAs TPOBOJMMOCTh TBEPIBIX METAJIIOB.
3aBHCUMOCTh ~ CONPOTUBJICHUS  METAUIOB  OT
TemriepaTypbl. CBEpXIIPOBOIMMOCTh

DNekTpuyeckuid  TOK B BakyyMe. (CBolicTBa

JJIEKTPOHHBIX IIyYKOB

4.2.10

4211

[MonynpoBonnuku. CoOCTBeHHass UM IpUMECHas
MIPOBOAMMOCTh  MOJYIpOBOAHUKOB. CBolicTBa p-n

nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI

9HeKTqueCKHﬁ TOK B QJICKTPOJIUTAX.

DNEKTPONUTHYECKAs AUCCOLMALIHS. DIECKTPOIIU3

4.2.12

DnekTpuyeckuii TOK B razax. CaMoCTOSTENbHBIN U
HECAMOCTOSITENIbHBIA  pa3psald. Pa3nuubble  TUIBI

CaMOCTOATENIbHOrO pa3psana. Monunus. [lnazma

4.2.13

4.2.14

TexHuyeckue yCTpOWCTBA: amMOepMETp, BOJIBTMETP,
peocrar, MCTOYHHMKHA TOKa, JJIEKTPOHArpeBaTElIbHBIC
puoOOopHI, AIEKTPOOCBETUTEIIbHBIE puOOPHI,
TEPMOMETP  CONPOTHUBIIEHUS, BaKyyMHBIM JUOI,
TEPMUCTOPHI U (OTOPE3UCTOPHI, OTYITPOBOTHUKOBBIMA

Anoa, raJlbBaHHMKa

[Ipaktuueckne paboTel. M3ydeHuwe CMemIaHHOTO
COCIMHEHUS PE3UCTOPOB.
N3mepenne DJIC uctoyHrKa TOKa U €ro BHYTPEHHETO

COIIPOTUBJICHHUA. Ha6J’IIOJICHI/IC QJICKTPOJIU3a

11 KJIACC

Kon
pa3jiena

Konnposepsiemoro
3JIeMEeHTAa

IIpoBepsiemble 3J1eMEHTHI COIEPKAHUS



4 DJIEKTPOAVMHAMMUKA
OnextpoMATHUTHOE ITOJIE. JIEKTPOMATHUTHA S UHAYKIUA
ITocTostHHBIC MarHuThl. BzauMmoneiicTtBue
431 MOCTOSIHHBIX MAardHUTOB
MaruutHoe nosie. BekTop MarHuTHOM MHIYKIUU.
[Ipuniun cyneprno3uuuu. JIMHUM MarHUTHOM
4.3.2 nHaykuu. KapTuHa nTuHU MarHUTHOM MHAYKIWU
I1OJIS IIOCTOSIHHBIX MArHUTOB
MarnuTtHO€E 110JIe POBOAHMKA ¢ TOKOM. KapTuna
JUHUW TIOJSl JUIMHHOTO TPSMOTO IMPOBOJHHMKA U
4.3.3 3aMKHYTOTO KOJIBLIEBOI'O IIPOBOJAHMKA, KATYLIKHU C
TOKOM. OnbiT  Opcrena.  BzaumopelictBue
MIPOBOJIHUKOB C TOKOM
434 Cuita Amniepa, €€ MOJlyJIb U HalpaBJICHUE
Cuna Jlopenma, e€ MoOIylb ¥ HamlpaBlCHUE.
4.3.5 JIBrkeHHE 3apsKEHHOM 4acTULBI B OJHOPOIHOM
MarHuTHoM noJjie. Pabora cumel JIopenia
4.3 4.3.6 SIBneHune 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHTYKIIUH
OJC wuHAyKUMH. 3aKOH AJIEKTPOMATHUTHOMN
438 nHaykuuu Papanes
Buxpesoe snexrpuueckoe noiue. 3/1C nunaykuuu B
439 MPOBOJIHUKE, JBHXKYIIEMCS TOCTYyNaTeIbHO B
OJIHOPOJIHOM MarHUTHOM I10JI€
4.3.10 [IpaBuno Jlenna
NunyktuBHOCTh. SBienue camounaykuuu. DC
43.11
CaMOWHTyKITUU
4.3.12 OHeprust MarHUTHOTO TOJISl KaTyIIKH C TOKOM
4.3.13 DNIEKTPOMArHUTHOE TT0JIe
TexHuueckue yCTpOMCTBA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJNIEKTPOMArHUTHI, 3JIEKTPOJBUTATENh, YCKOPUTEIN
AIIEMEHTAPHBIX YACTHUI, MHIYKIIMOHHAS MeYb
4315 [TpakTudeckne paboThl. M3ydeHne MarHUTHOTO

MOJIsl KaTylIKK ¢ TOKoM. McciienoBanue qencTBUs



MNOCTOAHHOI'0O Mar"HuTa Ha pPaMKy C TOKOM.

HCCJ’ICI{OBaHI/Ie SABJICHUSA 3JI CKTpOMaFHHTHOﬁ

WHIYKIAH
S) KOJIEBAHUA 1 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Konebarenbnas cucrema. CBoOOIHBIE KONEOaHUSI.
51.1 I'apmonnueckne konebanus. Ilepuon, wactora,
amIunTyaa u ¢asa koiaebanui
IIpyxuHHBIN MasTHUK. Maremarnueckuin
5.1.2
MasiTHUK
YpaBHeHue rapMOHUYECKUX KoJieOaHui.
5.1.3 Kunematuueckoe ¥ JUHAMHUYECKOE ONMCAHUE
K0JICOATEIHHOTO IBUKCHUS
[IpeBpamienne dSHEPruM TPH  TAPMOHUUYECKUX
£ 14 koneOanusx. CBA3b aMIUIUTYIbl  KOJIeOaHMIA
o MCXOJHON BEJIMYMHBI C aMIUIMTyAaMH KoJieOaHU
€€ CKOPOCTH U YCKOPECHHUS
KomnebarenpHblit KOHTYD. CB0OOOIHEIE
- AIIEKTPOMAarHuTHbIE KoJeOaHHs B UACAIbHOM
. 5.15 KoJIe0aTebHOM  KOHTYpe. AHAJIOTHs  MEeXIy
MEXaHUYECKUMHU " AJIEKTPOMArHUTHBIMH
kosiebanusmu. @opmyna Tomcona
£ 16 3aKOH COXpaHEHHs DSHEPrud B  HJICAJTBbHOM
o KOJIe0aTeIbHOM KOHTYPE
BreIHy)XIeHHBIC MEXaHUYeCKue  KosieOaHusl.
5.1.7 Pe3onanc. Pe3oHaHcHas kpuBas. BbIHYXIEHHbIE
AIIEKTPOMArHUTHBIEC KOJIeOaHusl.
IlepemeHHBII TOK. CuHycounanbHbIi
5.1.8 .
MepEeMEHHBIHN TOK.
MoOIIHOCTh EPEMEHHOTO TOKAa. AMIUIUTYAHOE U
5.1.9 JIEUCTBYIOIllEE  3HAUYEHHE  CUJIBI  TOKa U
HaATPSDKECHUS
£ 110 Tpanchopmarop. IlpousBoacTtBo, mnepemada u

HOTpC6J'IeHI/Ie 3JICKTpH‘-ICCKOI>i OHCPIHHU.




5.2

5.1.11

OKOJIOTUYECKUE PUCKHM TpU  MPOU3BOICTBE
AIEKTPUYECKON SHEPrum. KynbTypa
MCIIOJI30BAHUS 3JIEKTPOIHEPTUU B TTOBCEIHEBHOM

KHU3HHU

TexHnuueckue yCTpOICTBA: cericmorpad,

AIIEKTPUYECKUI 3BOHOK, TMHUU 3JIEKTponepead

5.1.12

[TpakTueckue paboTHL. HccnenoBanue
3aBUCUMOCTH IIE€pHOJa MallblX KojeOaHWi Ipysa
HAa HUTH OT JUIMHBI HUTH M Macchl Ipy3a.
HccnenoBaHue INEpPEeMEHHOIO TOKa B ILENHU U3
II0CJIEI0BATEIBHO COEAMHEHHBIX KOHJIEHCATOopa,

KaTylIKHU U pEe3ucTopa

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE BOJIHBI

521

5.2.2

Mexanuveckue BOJIHBI, YCIIOBHS
pacupocTpaHEeHUsl. [lepuon. Cxopoctb
pacnpocTpaHeHus U JIJTHHA BOJIHBL. [lonepeunsie u

IMPOJOJbHBIC BOJIHBI

###Par###  Wurepbepenius u  audpaxmus

MEXaHUYCCKUX BOJH

5.2.3

524

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

tToHa. TemOp 3ByKa

3J'IeKTpOMaFHI/ITHLIC BOJIHBL. Y CJIOBHUS H3JTy4YCHUSA
SJICKTPOMArdMuTHBIX BOJIH. Bianmuas OpHuCHTalUA
BCKTOPOB E, Buvs BHCKTpOMaFHHTHOﬁ BOJIHC B

BAKyyMe€

5.25

5.2.6

5.2.7

CBOIICTBA AIEKTPOMArHUTHBIX BOJIH: OTpPaKEHUE,
MpEJIOMJIEHUE, MOJIsIpU3aLus, mudpaxius,
uatepdpepenimsa. CKOpPOCTh AIEKTPOMArHUTHBIX
BOJIH

[IIxama »meKTpOMarHUTHBIX BOJIH. [IpuMeHeHue
AIIEKTPOMATrHUTHBIX BOJH B TEXHUKE U OBITY
[lpuHUMOBL  paguoCBs3U H TEJEBUJICHUS.
Pannonokanusa. DNEKTpOMarHUTHOE 3arpsi3HEHUE

OKpPY>KaoIIeH cpeibl




5.3

5.2.8

5.3.1

Texnuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBas JIHAarHOCTHUKAa B
TEXHUKE M MEAMIIMHE, pajap, pPaguonpuéMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBY-neun

H#HHPariH#OIITUKA

[IpsimonuHeliHOE pacmpocTpaHEHHUE CBeTa B

ogHOpoAHOM cpene. JIyu cBera

5.3.2

5.3.3

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUs CBETA.
[TocTpoenre n300pakeHNH B TUTOCKOM 3epKajie

HpCJ'IOM.]'IeI-II/Ie CBETa. 3aKOHBI IPEIOMJICHMS CBETA.

AOGCOIOTHBIN 110Ka3aTesb MPETOMICHUS

5.34

[TonHoe BHYTpeHHee oTpaxkenue. [IpeaenbHbIl yroa

IMOJIHOT'O BHYTPCHHETO OTPAKCHUA

5.3.5

5.3.6

5.3.7

Hucnepcus cBera. CHOXHBIM COCTaB 0eIo0ro

cBera. LlBeT

Cobuparoiue 1 pacceuBaroliue JUH3bL. TOHKas
mua3a. DOKYCHOE pacCTOSHUE M ONITUYECKask CHJia
ToHKOM suH3BL. [locTpoenune wu300paxkeHuii B
COOMpAIONINX M pacCenBarONINX JHH3ax. Dopmymna

TOHKOM JIMH3BI. Y BeIMUCHHE, TaBaeMO€ JTUH30MU

Hp CACIIbI MNPUMCHUMOCTHU FCOMeTqueCKOﬁ

OIITUKHU

5.3.8

WnTepdepenius cera. KorepeHTHbIE HCTOYHUKH.
Ycnosus HaOJr01eHUS MaKCHUMYMOB u
MUHUMYMOB B HMHTEPPEPEHLUNOHHON KapTUHE OT

ABYX CI/IH(pa?»HBIX KOTCpCHTHBIX NCTOYHUKOB

5.3.9

5.3.10

53.11

HMudpaxkmus cBera. JudpakunoHHas peméTka.
VYcnoBue HaOMIOIEHUS TTIaBHBIX MAaKCUMYMOB TIPH
NaJeHUd  MOHOXPOMAaTHYEeCKOro  CBeTa  Ha
TU(PPAKINOHHYIO PEIIETKY

[Tonspuzanus ceera

TexHnueckue  ycTpoucTBa: OuKHW,  JIyTa,
¢doroanmnapar, MPOEKIIMOHHBIN amnmnapar,

MHKPOCKOII, TCJICCKOIlI, BOJIOKOHHAasA  OIITHKA,




TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[IpakTuyeckue paboThl. M3mepeHue mokazarelns

MIPEJIOMIICHUSI. UccnenoBanue CBOICTB
5.3.12

n300pakeHuii B muH3ax. Habmonenne aucnepcuun

cBeTa
RJIEMEHTBI CTIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

rpaHI/IHBI IIPUMCHUMOCTHU KJ1aCCUYEeCKOMH

MCXaHUKH. HOCTYJIaTBI TCOPHUU OTHOCUTCIILHOCTHU:
6.1

HHBApUaHTHOCTh MOAYJII CKOPOCTH CBE€Ta B

BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEIHA

6 OTHOCUTEIBHOCTD OJHOBPEMEHHOCTH.

6.2
38.M€,Z[J'I€HI/IC BpPEMCHHU U COKPAIICHHUC NJIMHBI

6.3 DHeprus ¥ UMIYJILC CBOOOTHON YaCTHUIIBI

CBsi3p Macchl C DJHEPrHEH W  HUMITYJIECOM
6.4 CBOOOIHON YaCTHIIBI. DHEPIUsi MOKOS CBOOOIHOM

JaCTHUIIbI

7 KBAHTOBAA ®U3UKA

H#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Popmyna I[lmaHka CBSI3U SHEPruu

7.1.1 ¢doToHa € ero 4yacToTOH. DHEpruss U UMIYJbC
dboToHa
OtkpbiTHEe U HccaenoBaHue  (otoaddexra.
12 Omnwitel A.I'. CTonerosa. 3akonsl GpoTodhdexra
r VpaBHenne OuHmTelHa s QoTodddekra.
13 «Kpacnas rpanuna» gporosdpdexra
7.1.4 Jasnenue cera. OnwiTel [1.H. JIeOenena
7.15 XUMHYECKOE JEHCTBUE CBETA
TexHuueckue yCTpOHcCTBa: (OTOdTIEMEHT,
716 doTonaTumK, conHeyHas Garapes, CBETOINO
CTPOEHHME ATOMA
Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2 7.2.1 HCCIIEIOBaHMIO CTpoeHUsl aToma. [1nanerapHas

MOACb aToOMa

7.2.2 [Toctynatel bopa. WM3nyueHue u morjiouieHue




7.3

(GOTOHOB TpHU MEepexoe aToMa C OJHOTO YPOBHS
sHepruu Ha aApyroil. Bumbl cnektpoB. CrnekTp

YPOBHEW 3HEPrUH aToMa BOAOpOAa

7.2.3

BosiHoBBIE cBOiCTBa yactull. Bonnel ne bpois.
Kopnyckymsipao-BomHOBOM Ayanusm. (udpakmus

9JICKTPOHOB HAa KpUCTAJLJIaX

724

7.2.5

CrnoHTaHHOE U BBIHYXKJICHHOE  M3JIy4YCHHE.
YCTpoiicTBO M IPUHLKI pabOTHI Jlazepa

TexHuueckue yCTponCTBa: CNEKTPaIbHbIA aHAIU3

(criekTpoCKOI), J1a3ep, KBAHTOBBI KOMIIBIOTED

7.2.6

[TpakTueckue paboTHI. Habmronenue

JIMHEHYaToro CIICKTpa

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

7.3.4

Meronsl HaOIIOACHUS u perucTpanuu

QJICMCHTAPHBIX YaCTHI]

OtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopaa
M0  ONpPENeICHUI0 COCTaBa  PaJUOAKTUBHOTO
usnydyenus. CBoiictBa anbga-, Oera-, ramma-
u3nydeHus. BiusiHre painoaKTUBHOCTH HA >KUBBIE

OpraHUu3MbI

OtkpeiTHe TpoTOHa M HelTpoHa. HykmonHas
mozenb simpa ['eitzenOepra — MBanenko. 3apsin
anpa. MaccoBoe uuncio siapa. M3oTomnsl

Anbda-pacniaf. DIEKTPOHHBIH U TO3UTPOHHBII
Oeta-pacma. lNamma-uznyuenue. 3aKoH

paaAroOaKTUBHOI'O paciiaaa

7.3.5

7.3.6

7.3.7

7.3.8

OHeprus CBsI3U HYKJIOHOB B siipe. SIiepHble CUIIBL.
Jedext macchl siapa

Snepusle peakuuu. Jlenenue U CUHTE3 SAEp
Snepusiii  peaktop. TepMosinepHbIli  CHUHTES.
[TpoGyieMbl ¥ MEPCHIEKTUBBI SIEPHON IHEPTETUKH.
OKOJIOTUYECKHE ACHIEKTHI SIIEPHON IHEPTETUKU

aﬂeMeHTapHLIe YaCTHUIIBI. OTKpLITI/Ie MMO3UTpPOHA.

DyHIaMEHTAIbHBIE B3aUMOJAECHCTBUS



7.3.9

7.3.10

TexHudeckue yCTpOWCTBA: JO3UMETp, Kamepa
Bunbcona, sinepHsliii peakTop, aToMHas bom0a

[IpakTnueckue pabotel. MccnemoBaHue TpeKoB

qacTuIl (110 TOTOBBIM (poTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

8.4

8.5

8.6

8.7

Bun 3Bé3manoro He6a. Co3Be3nus, spKue 3BE3JEI,

IJIaHETHhI, UX BUAUMOC IBUKCHUC

ConHeunas cucrema. [lmaHeThl 3€eMHOW TPYIIIBI.
[InaHeThI-TUTaHTBl U UX CIYTHUKH, KAPJIUKOBHIE

wianeTbl. Manble Testa COTHEYHOU CUCTEMEI

Conrme, dorochepa m armocdepa. ComHeuHas

aKTUBHOCTD
Ucrounuk sneprun CosiHIA U 3BE3 T

3BE31bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, panuyc, TeMIieparypa, ux
B3aUMOCB:3b. JlparpaMma «CHEeKTpalbHbIN KJIace —
CBETUMOCTbY. 3BE3/1bI IJIaBHOM
IIOCJIEAOBATENbHOCTH.  3aBUCUMOCTh ~ «Macca —
CBETHUMOCTB» JUIs 3BE3]1 IJIABHOU

nocCaca0BaTCIIbHOCTHU

HH#HPar###BuyTpeHHee CTPOEHHE 3BE3 L.
CoBpeMeHHBIE MPE/ICTABIICHUS O MPOUCXOXKICHUHU U

9BOJIFOITNH COJ'IHI_Ia U 3BE3]. OTamnbl KU3HU 3BE3]

Mneunslii Ilyte — Hama INanaktuka. CnupanbHas
cTpykrypa ["anaktuku, pactipenenenue 3B€31, ra3a
u neui. Ilonoxenne u nBwxkenune ConHua B
[Nanaktuke. [Inockas u cepudeckas MoJACUCTEMBI

lanmaktuku

8.8

8.9

Tunbl ranakTuk. PanuoranakTMKM W KBaszapsbl.

YEpHble AbIPBI B AIpax ralakTUK

Bcenennas. Pacmmpenue BceeneHHoil.  3akoH
Xabb6mna. Paz0eranue ranaktuk. Bo3pacT u panuyc
Bcenennont, reopust bonbmoro B3peiBa. Mojens

«ropsiuer Beenennol». PenukroBoe n3nydeHne



MacurrabHast CTPYKTypa Bcenennor.
8.10 MeraranakTuka. Hepeménnsie po0OIeMbl

ACTPOHOMHH



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

e dusuka. 10 Knacc : yueb. ana obuieobpasosar. opraHusaumii : 6asosblit u yraybn. yposHu / I.
. Makuwes, b. b. byxoBues, H. H. Cotckuit ; nopg pea. H. A. NapdeHTbeBOU. — 6-€ U3A,,
nepepab. u gon. — M. : NMpoceeweHune, 2019 roa

e dusuka. 11 Knacc : yueb. ana obweobpasosat. opraHnsauyuii : 6asosblit u yraybn. yposHu / T.
. Makuwes, b. 6. byxoBues, H. H. Cotckuit ; nopg pea. H. A. NapdeHTbEBO. — 6-€ U34,,
nepepab. un gon. — M. : MpoceeweHne, 2019

e .000 « dk3ameH megua» 000 «dPusnkoH» 000 «dusukoH nab» 000 «noban nab» 000
«fA Knhace»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

e Metoaunueckme nocobus no cepum "Jiuuna YMKT. . Makuwesa, M.A. NetpoBoii. Pu3suka
(10-11) ()"
e ®usuka BuptyanbHble nabopaTtopHblie NpakTUueckue pabotbi

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

e www.school-collection.edu.ru — 310 Konnekuyna obpasoBaTeNbHbIX pecypcos

e https://www.yaklass.ru

e http://www.elkin52.narod.ru - «3aHMmaTenbHasa pM3nKa B BONPOCAX U OTBETAX»
o http://physics.nad.ru/physics.htm - «®dusuka 8 aHumaumun».






