


MNOACHUTEJBHASA 3AIINCKA

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

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTramMu. B Hel
OTIPENIEISAIOTCS OCHOBHBIE LIEIM HU3YUYEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH 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 ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUS HOBBIX MAaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne (u3nkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI TP BBIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

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



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

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

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

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

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

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMbI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHCOK YUEHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIICCTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YJIIENAETCS PENICHUIO PACUYETHBIX U KauyE€CTBEHHBIX
3amad. [Ipu 3TOM 11t pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIFOTCS 3aJayd 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 TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

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

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

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOECTICUMBACTCS 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€ TU(PPOBBIX TaOOpaTOPUH.

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

e (dopMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K HayIHOMY
U3YUYEHUIO TPUPOJIbI, PA3BUTHE HX HHTEIJICKTYalIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TTO3HAHUSA U (pOpMUpOBaHHE
HCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa W3Yy4YCHUS
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 u3ydeHus Kypca (U3uK1 Ha YpPOBHE CPEHETO O0IIero 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
OoOBbsiCHeHUS (PU3WYECKUX SABICHUH B TPUPOAEC W IS TPUHATHSA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NUecKorl MOJEINH, aJIeKBAaTHON yCIOBUSM 3aJa4uH;

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

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;

e CO3JAaHME YCIIOBUH JJIsi Pa3BUTHSI YMEHHUH MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpPaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
O0COOEHHOCTEHN 00yJaronuXCsl.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETrO
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 TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

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

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIcHus
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. [{eHTpocTpemMuTensHOE yCKOPEHUE.

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

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[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, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

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

N3ydeHnne NBUKEHNUS [IapyKa B BI3KOU KUIKOCTH.

N3yuenue 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. Cumima Tsoxectn. 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 conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHepUum.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie 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. Teopema 00 HU3MEHEHUH
KUHETUYECKOU SHEPTUMU.

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

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTECHIIMAIBHBIX CHUJI C M3MEHECHHUEM MEXaHUYECKON JHEPruM 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 4 TEPMOJUHAMUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

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

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



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

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnpIThl TI0 U PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEXMOJIEKYJIIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu 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 BEIECTBA.
KonudecTBO TEMIOTHI pH TEIIONEpeaaye.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpatumMocTh IPOIIECCOB B IPUPOIE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIJIOBBIX  MAllWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamnHax. Kod(p@uIMEeHT MoiIe3Horo
nericTBus TeruioBod MammuHbl. I{ukn KapHo m ero ko3pduumeHT IoIe3HOro
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 JIEWCTBHEM CXAaTOro BO3/lyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATES BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepeHne yaenbHol TENI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewyecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HacklmieHHbId map. YaelbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AejibHas TerioTa miasieHusd. Cyonumarus.

YpaBHeHuUe TEII0BOTO OaiaHca.

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

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX apOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HabGnrogenue HarpeBaHus U MJIaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsAn0B. IIpOBOOHMKH, IOUAIEKTPUKU M TNOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsija.
B3anmoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHbli AJNEKTPUYECKUI 3apsia.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



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, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOJTHUKH B 3JIEKTPOCTATUUECKOM TOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

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

DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxenne. 3akon OMa 1151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNUE ITPOBOIHUKOB.

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

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

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. CaMOCTOSTENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. Monnus. [Inazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONMPOTUBIICHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

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

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. 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
CONMPOTHUBJICHUS.

HabGmronenne amexrpoimsa.

MexknpeaMeTHbIe CBA3H

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

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

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

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbCa B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII MIPUHTED, AIEKTPOHArPEBATEIbHBIE npuodopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHATHBIX MOJIeW. JIMHMM MarHUTHOM MHAYKUMW. KapTWHAa JNMHWUNA MarHUTHOM
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MarHuTHOIO TOJI JUIMHHOTO MPSMOIrO INPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaencTBue npoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

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

SIBeHHMEe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHWTHOMU
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU >SJIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS [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.

HccnenoBanue 1elCTBHS MOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKIUU.

Pa3zgea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIE€OaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryaa u ($aza KoieOaHUU.
[IpyXrHHBIN MasTHUK. MaremMaTu4eCKuil MasiTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Mpy raApMOHUYECKUX KOJICOAHUSIX.

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

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

[lepemennblii TOK. CHHYCOMIAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKAa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

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

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

Jlemoncmpayuu

HccnenoBanre mnapamMeTpoB KoJieOaTebHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKUI MasSTHHK).



HaOnronenue 3atyxaromux KoaeOaHuu.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CBOOOHBIE IIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcnuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HaIIPSDKEHUSI OT BPEMEHHU) IS
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3UCTOpa, KaTyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopenb TMHUY 3JIEKTPONEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

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

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

Tema 2. Mexanuueckue u 3,1eKmMpPOMAZHUNHbBIE 60JIHbL

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

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [IpUMEHEHHE 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,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habmronienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOW KoJjeOaHuH.



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

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENRHOE pacIpoCTpaHEHUE 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 oTpaxkeHue. [IpenenbHbli yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

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

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

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTepdepenunss cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpeHHEE OoTpakeHne. Moiesib CBETOBO/IA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['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.

OTtkpeiThe U ucciaenoBanue porodddexra. OnbiTel A. I'. CtoneroBa. 3akoHbI
dotorpdexra. YpaBuenue OuHmTeitHa s hoToddpdexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XUMHUYECKOE JICVCTBUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUUECKOE TMpUMEHEHHe: (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 TEpexo/e aToMa C OJHOTO YPOBHS DHEPIHMHM Ha Jpyro. Bumsr
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

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

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOnronenue tMHe4aToro CekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimstnue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M3otomnsl.
Anbda-pacnan. OJIEKTPOHHBII W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.
DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
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 IIPAKTHUECKOE NPUMEHEHHUE: T03UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul
HccnenoBanre TpEKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjieMeHTHI aCTPOHOMUHU M ACTPOPUNKHU

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

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

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCISIOBATEILHOCTH. 3aBHCHMOCTbL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



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

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

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

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

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

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Ponp ¢usuku u  acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBA3H

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

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

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

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

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBIN
aHaJIN3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO 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, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «Dusmka» T0IKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOyYaroluXcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUYasl 3CTETUKY HAYYHOI'O TBOPYECTBA,
npucyuero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

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

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

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

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJNIHMpOBaTH W aKTyalIM3upoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C yYETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
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 MBIIIUICHUE TIPU 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 ITO3HAHUS,;

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

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

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
JKM3HEIEITCIIFHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

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

Pa6ora c nndopmanueii:

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

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

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

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

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacmo3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyallid H  CMST4aTh
KOH(JIUKTBI;



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 BO3MOYKHOCTEN Ka)KIOro YjeHa 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 CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

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

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

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

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

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

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

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



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

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH 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
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEJUICKT, MIPEAOJIar afo A
c(hOpMHUPOBAHHOCTb:

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

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

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

HPEAMETHBIE PE3YJIBTATDBI

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

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

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YUYCHHBIX (U3NYECKUX MOJEIIEeH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH (PU3NYECKUX 3a/1ay;

pacro3HaBaTh (pu3nUecKue ABJIECHUS (MPOIECCh) U OOBACHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUM CTPOCHMS BEIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTH, HWHEPIUS,
B3aumojecTBue T, nuddys3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl IIPU HArpEeBAHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIApEHUE, KOHACHCAIMs, IMJIaBlIEHUE, KPUCTAJUIM3alus, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylie, CBSI3b MEXKAY IapaMeTpaMu COCTOSIHUS Tra3a B  HM30IpPOIECcCax,
AIIEKTPU3AIUS TEJ, B3AUMOJICHCTBUE 3aPs/IO0B;

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

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(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 MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
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, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIlMH, TPHOOPOB W
TEXHUUYECKUX YCTPOICTB; pa3inyarh yCJIOBUS UX O€30MaCHOTO UCIIOIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopMmynupoBath MpoOJieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI,

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PeE3ybTaThl MOJYYECHHOW 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JaOOPATOPHOTO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIIOJB3YSl (PU3NYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/lauu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HE0OXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUEThl M OIICHUBATH PEaJTbHOCTh
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

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

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YYEOHOW U HAy4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyto HHPOpMAITHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3UKE B MOBCEAHEBHOW KU3HU
JUTsi o0ecrieueHus: 6€30MacHOCTH MpU OOpalleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJIi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, 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
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTrO sipa MpH PEHICHUH (PU3NIECKUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHas WHAYKIUs, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudeckuii 3P ekt (poTodaddeKT), CBETOBOE TaBICHNES, BOSHUKHOBCHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECCKHE, MATHUTHEIE,
ONTHYECKHE,  DJEKTPUYECKYI0  TMPOBOAMMOCTH  Pa3IMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCHONB3YsS (DU3UUYECKUE BEITHMYMHBIL:
IEKTPUUECKUI 3apsijl, CUjia TOKa, JJICKTPUUECKOE HAMpPSIKEHHUE, DIICKTPUUYECKOe
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUJia, padoTa TOKa,
WHIYKIUS MarHATHOTO TMOJs, cuia Awmrepa, cuia JlopeHIia, WHIYKTHBHOCTH
KaTyIIKA, SHEPTUS 3JCKTPUYCCKOTO M MAarHUTHOTO ITOJICH, TIEPHOJ M YacToTa
KojeOaHuii B KoysieOaTeTbHOM KOHTYpE, 3apsii W CWia TOKa B TPOIEcce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKAs CWJIa JIMH3BI, MPU OINHWCAHWHM TPABUIBHO TPAKTOBATh (PU3MUYCCKHMA
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 ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUMUNHBIL

aHATM3UPOBAaTh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJB3Yys (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI MOCJIEAOBATEILHOTO U MapAILIECIHHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHia, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacipOCTpaHEHUs! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHSI MMITYJbCA, 3aKOH COXPAHCHUS
AIIEKTPUUECKOTO 3aps/ia, 3aKOH COXPAHEHHS MacCOBOTO YHCIIA, IMOCTYyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pa3iinyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €r0 MaTEeMaTHYEeCKOE BBIPAXKEHUE U YyCIOBUA (TpaHHIlbl, 00JIACTH)
MIPUMEHUMOCTH;

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

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

BEITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MIPOIIECCOB C HCITOJIB30BAaHUEM TMPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
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: TMPHU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

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

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
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 pacCyXIEHUI C ONMOpoil Ha HM3y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U
¢u3nveckue SBICHUS;

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

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3iInyarh YCIOBUSA X 0€30MacCHOr0 MCHOJIb30BAHUS B IOBCEIHEBHOU
KU3HU;

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

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >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 TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHNUE pPacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3iesioB H TeM uudpoBbIie
Ne o/ P Kontpoabnbie | IlpakTHueckue (mpp )
NMPOrpaMmblI Bcero odpa3oBaTe/bHbIE
padoThbI padoThbI
pecypchl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bubmuorexa [JOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 httos://m.edsoo.ru/7fA1bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnmuorexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
' ®Da30BLIE MEPEXOIBI https://m.edso00.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK

1 SMeKTpocTaTI 10 https://m.eds00.ru/7f41bf72
42 [TocTosiHHBIN 3JIeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeax https://m.edso0o.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne ni/mm P Konrpoabnbie | IIpakTHyeckue (1upp )
NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Pazjnen 1. JIEKTPOANHAMUKA
MarnuTtHOe noje. IIeKTPOMarHuTHAs bubnuorexa [JOK
1.1 11 1 3
WHTyKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
MexaHU4eCKHE U 3JIEKTPOMArHUTHbBIC bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
MexaHn4ecKHe U 3JIEKTPOMArHuTHbBIE bubnuotexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OcCHOBBI crielIUaIbHOU TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Paznen 4. KBAHTOBASA ®U3UKA
. bubmuorexa [JOK
4.1 6
MIEMEHTb! KBAHTOBOI ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmuorexa [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

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

4.3

ATtoMHOE SpO

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

Utoro no pazgeny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU 7 ng;;;fg:oggﬁ £41c07¢
Hroro no pasneny 7
Paznen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHNE 4 ng;;;fg;gﬁﬁ £41c07¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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 Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | odOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
®u3nka — HayKa 0 IPUPOJIE.
1 Hayunbie MeT(})I bl nofH'fHIfﬂ 1 bubamorexa LOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Ponb u MecTo pusuku B
5 (GhOpMHUPOBaHUH COBPEMEHHOMN 1 bubnnoreka [JOK
Hay4YHOW KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETLHOCTH JII0IeH
MexaHn4eckoe JBHKEHUE.
OTHOCHTEIFHOCTh MEXaHHMYECKOTO bubmuorexa [JOK
3 1
neuxeHus. [lepemenienue, CKopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE ITPsAMONIMHETHOE 1 bubnnorexka [JOK
JIBHKEHHE https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOJIMHENHOE bubnnoreka [JOK
5 1
JBHKCHHUE https://m.edsoo.ru/ff0c372¢
6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmuorexa [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.
7 I[I;I/I)KCHI/IC MaTepUaIbHON TOYKH T10 1 bubmorexa HOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTHU
8 [Ipunuun otHocuTenbHOCTH ["anumnest. 1 bubnmoreka [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

HuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 Cyneprno3uimu cuil. Bropoit 3akon bubmorexa HOK
yHep t - 2ToP . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepuanbHON TOYKU

10 Tpetnii 3akon HeroToHa niis bubnnoreka [HOK
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TspKecTH. [lepBas kocMuueckast bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akon ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuna Zﬁn OTI/IBJ'IGI?I/I(lS)I pu BI/IE(GHI/II/I bubmorexa [JOK

P pua https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIU Ta3e
[TocTynarenbHOE U BpaliaTelbHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECHsI TBEPJIOTO Tea
HMitynsc MaTepUallbHON TOYKH,

15 CUCTEMBI MaTEpUAJIbHBIX TOUEK. bubnuoreka [IOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIJKEHHE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEprus MaTepuaibHON bubnmnoreka [JOK
Touku. Teopema 06 U3MeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPIUU

17 [ToTeHmanbHas YHEPTHUS. bu6mmoreka [IOK



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

[ToreHuuanbHas SHEPTUS YIPYTO
nehOpMUPOBAHHON MPY>KUHBI.
[TorenuunanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI Tell.
3aK0H COXpaHEHUsI MEXaHUYECKON
SHEPrUU

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

19

JlaGopaTtopHnast pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEpPE PACTSHKCHUS
PE3UHOBOTO KIyTa»

20

KonTponbhas pabota mo Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE»

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

21

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
nsuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
U TBEPABIX TEI

23

Macca MOJICKYIIL. Komuuecto
BemecTBa. IlocTossHHas AsBor aapo

24

TermmoBoe paBHOBecue. Temneparypa
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

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

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

26 CpeHEel KHHETUYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona

27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTopHnas pabota

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSHUS
pa3peKEHHOr0 Ta3a»

29 H3onponecchl B ACATBHOM ra3e U ux bubnuorexa [IOK
rpaguyeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BryTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 cnocoObl e€ n3menenus. Komamaectro bubnuoteka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

bubmuorexa [JOK

31 Bret Temumonepe ia https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa [TOK

. https://m.edsoo.ru/ff0c5¢c36
Teruonepenade. AnuabaTHbIN Mpolecce

33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHNE K U30IIpoLeccam https://m.edsoo.ru/ffOc5efc

34 HeobpaTumocTs poI1eccoB B bubmuoreka [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

npuponae. Bropoii 3akon
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteus u KII1/ TenmoBoit

bubmuoreka [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJOoru4YecKue npooIeMbl
TEIIOPHEPTETUKU
38 O6o6maromuit ypok «MounekymspHas bubnmnoreka [JOK
¢duznka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOcCoIOTHAsI U OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachlleHHbIN bubmmorexa [JOK
AYEA: - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUCTAJLIOB. JKujakue https://m.edsoo.ru/ffOc65f0
KpucTtayyibl. COBpeMEHHBIE MaTepPHAITBI
[MnaBneHue U KpUCTATUTH3AITHSL.
43 VienbHas TeroTa MIaBIeHUs bubmorexa HOK
g ' https://m.edsoo0.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK
44 Y 0
PABHEHHE TEIIOBOTO banatca https://m.edsoo.ru/ff0c6820
45 DneKTpu3anus Tei. DNEKTPUISCKUN bubnmuotexa [JOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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3apsAa10B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmorexa LHOK
YHPOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsiia
B3aunmoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN 2IEKTPUIECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsx€HHOCTB 3IEKTPUYECKOT0
48 nons. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit aneKTpoCcTaTH4ecKoro
49 oua. Ilorernman. Pasuocts bubnmorexa LOK
' ’ https://m.edsoo.ru/ffoc6f00
[IOTEHINAIIOB
TTpoBOMHNKY M TUDIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnexTpoéMkocTh. Konnencaro
P A P https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsKEHHOTO bubmmorexa LOK
pa- p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
IIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMTMPOBAILHOTO

anmapara, CTpyHHOTro IpUHTepa.
DneKTpocTaTHYeCcKast 3alluTa.



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

3azemiieHue AIEKTPONpruOOpOB

55

DJIEKTPUUYECKUH TOK, YCIOBHUSA €0
cyniectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

56

[MocnenoBarenbHOE, MapajieibHOE,
CMEIIaHHOE COCTMHECHUE
npoBoAHKUKOB. JlaboparopHas pabora
((HSyquI/Ie CMCIIaHHOI'O COCANHCHUA
PE3UCTOPOBY

0.5

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

57

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyins-Jlenua

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

58

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3ambIkaHue. JlabopaTopHas pabora
«M3mepenne D/IC ncrtounnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUS

0.5

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

59

PesepsHsiil ypok. KonTponbHast
pabora o Teme "DnexkTpoauHamMuka" /
Bcepoccuiickas mpoBepodHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«DneKTpoAMHAMUKAY /
Bcepoccuiickas mpoBepodHas padboTa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METaJI0B. 3aBUCUMOCThH
CONPOTHUBIICHUS METAJIJIOB OT
temriepaTypbl. CBepXIIPOBOIUMOCTh



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

DJIEKTPUUYECKU TOK B BaKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TorynpoBoIHUKH, UX COOCTBEHHAs U

63 MpUMecHas MPOBOAUMOCTh. CBOMCTBA 1 bubnnoreka [HOK
p—n-niepexona. [TomynpoBogHUKOBEIE https://m.edsoo.ru/ff0c84ae
puOOpEI
DNEKTPUYECKUH TOK B pacTBOpPax U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUYECKHI TOK B Ta3ax.

65 CamocTosiTenbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHusl. https://m.edsoo.ru/ff0c84ae
ITma3ma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e301acHOCTH
KonTponbHas pabota mo Teme

67 «Inektpocraruka. [TocToSHHBIN 1 bubnmnorexa [JOK
3NEKTpUYECKUil TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

68 PeseprubIil ypok. O600maronmii ypok 1 bubnmuorexa [JOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB 110 68

[TPOT'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]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTHueckue fl[:;:ennﬂ :)I;l[il;l;((:i:fenbnme
padoThI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoOJercTBHE. MarHuTHOE IIOJIE. 1 bubnunoreka LIOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHMuTHON HUHIyKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

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

3 JlabopaTtopHas pabota «M3yuenue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJS KaTYIIKU ¢ TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanne nencTBUs https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME MarHUTHOTO ITOJIS HA

5 JBUKYLIYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnexkTpomMaruuTHas HHAyKus. [ToTok

6 BEKTOpa MarHuTHOM MHAYKIMU. 3J1C 1

WHAYKIMU. 3aKOH 3JIEKTPOMarHuTHON



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

nHaykuun dapages

JlaGopaTopHas pabora
«HccrenoBanue sBICHUS
AJIEKTPOMATHUTHOW MHTYKIIHI)

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIeHUE
camouHaykiuu. JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJISI KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIIMOHHAs NeYb

10

O6o0maromuit ypok «MarautHoe
noje. DIEeKTPOMarHuTHAsT HHIY KIS

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabota mo Teme
«MaruuTtHoe 1ojJe.
DneKTpOMarHuTHasi MHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB00O0/1HBIE MEXaHNUECKUE
Kosebanus. ['apMoHHUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas pabota
«HccnenoBanrie 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HUTH OT JJTUHBI HUTH U MAcCChI TPy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE

bubnunoreka LIOK



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

OJICKTPOMArHMTHBIC KOJIEOAHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs SHEPTHUH B UJI€AJTLHOM
KoJieOaTeJIbHOM KOHTYpE

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

16

[Ipeacrasnenue o 3aTyxarmux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHH4eCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHbBIE 3JICKTPOMAarHUTHBIC
KoJe0aHus

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

17

[lepemennsbiii Tok. CUHYCOMIAIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIUTYTHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Ipoussozacrtso,
nepeavya u noTpedieHue
JIEKTPUYECKON YJHEPTUU

19

Y CTpoNCTBO U MPAKTHYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHepaTopa epEMEHHOTO TOKa,
JIMHUU 3JIEKTpoIepesayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUU.
KynsTypa ucnonb3oBanus
ANEKTPOIHEPTUH B IOBCEAHEBHOM
AKU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bub6nmoreka [IOK

21 pacnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTb 3BYKa. ' pOMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHuTHBIC BOJHBI, HX
23 cBoiicTBa U ckopocTh. [1lkana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe
AJIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBA3u. Paguonoxkanus
o5 KonTponbhas padora «Konebanus u Bbu6moteka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonHENHOE pacpoOCTpaHEHHE
26 CBETA B OJTHOPOJHOM Cpee. bubmuoreka [IOK
ToueyHblii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenune bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paKeHM B IJIOCKOM 3epKajie
IIpenomnenue ceera. [TonHoe
28 BHyTpeHHee oTpaxkeHue. [IpenenbHblit bubmuorexa [JOK
YT0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHHUSI
29 JlabopaTtopHas pabota «3mepenne bubnuoteka [JOK
TOKA3aTeIIs MPETOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
30 JIunzel. [Toctpoenune n300pakeHuii B bubnuorexa [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

nuH3e. Popmylia TOHKOM JIMH3HI.
VYBenu4yeHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlabGopaTopHas paboTta

31 «HUccnenoBanue cBOMCTB
M300paXeHU B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
32 6enoro ceera. LIer. JlaboparopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Wutepdepennms cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknmonnas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6moteka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
OnTrueckue mpuOOpbI U yCTpoiicTBa
35 1 yCIIOBHS MIX O€30ITacCHOTO
MIPUMEHEHHUS
['paHuIBl TPUMEHUMOCTH
36 KJIAaCCUYECKOU MexaHUKH. [TocTynarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3aMeieHre BpEMEHH U COKpaIlleHUE bubnnorexa [JOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
38 yacTunbl. CBA3b MAcChl C SJHEPTUEH U bubnnorexa [JOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPTHUS TIOKOS
39 KonTponbhas padora «OnTuka. bubmuoteka [IOK

OCHOBBI crieNMaIbHON TEOPUU

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

OTHOCHUTCIIBHOCTH))

®otonsl. Dopmyina I[lnanka. Dueprust

bubnunoreka LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
noIMoTEKa
41 .0 A.T.
orodpperra. OnerTs: https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl portorddekra. YpaBHeHHE
42 BﬁHmTegl)Ha nq;)l(bQ)OTOSQ)(geKTa bubmorexa HOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
JlaBnenne cBera. Onbitel [1. H.
43 JlebeneBa. Xumuueckoe JAeiCTBIE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
(dhoTosneMenT, GOTOIATUHK,
CONTHEeYHas OaTapesi, CBETOUO]T
45 Pemenue 3agad nmo reme « 3J€MEHTHI bubmmoteka IIOK
KBaHTOBOW ONTHUKW) https://m.edsoo.ru/ff0d0302
Moaens aromMa ToMcoHa. OBITHI
46 Pesepdopna no paccesHuro o-yactu bubamorexa LOK
PGP P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bubnunorexa LIOK
47 I1 b
OCTYHATH Hopa https://m.edsoo.ru/ff0dOafa
W3nydenue u nornoiieHue GoToHOB
48 TP TIEpEeX0e aToMa C OJJHOTO YPOBHS bubmorexa I[JOK
P P . yp https://m.edsoo.ru/ffOd0afa
SHEpTrUM Ha apyroil. Buasl cnekTpoB
49 BonnoBsie cBolicTBa yacTuil. BosHbI but6mmoreka [IOK

ne bpoins. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM Jiyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

50

OTkpbITHE PaIUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOaKTUBHOTO U3TyUYEHUS

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
n3nydeHus. BiusHue
PaIMOaKTUBHOCTH Ha KUBbIE
OpraHUu3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usinyyenue

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

53

OHeprus cBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHbiit
peaktop. [Ipobaembl, mepcreKTUBEL,
JKOJIOTUYECKHE ACIIEKTBI A1epHOMN
JHEPIeTUKU

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIBI. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS U
PErucTpanyy JIEMEHTAPHBIX YaCTHLI.
Kpyrusii cron «®yH1aMeHTaIbHbIE
B3anmMoaercTBud. EnMMHCTBO
¢bu3nvecKoil KapTHHBI MUPa»

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

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpukinagHOE 1 MUPOBO33PEHUYECKOE
3HaYEHHE acTPOHOMHHU. Buj
3BE31HOrO Heba. Co3Be3aus, IpKHe
3BE3 MBI, INIAHETHI, UX BUAUMOE



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

JABHIKCHUC. ComnHeuHas cucremMa

56

Counuue. CoHeuHass akTUBHOCTD.
Hctounuk sueprun CoiHia v 3BE3]1

57

3BE3/1b1, UX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIABHOM
nocieoBaTeabHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBostoniu CoJHIa U 3BE3]

58

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

59

Bcenennas. Pa3z0Oeranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe uznyuenue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

O6o6matomuit ypok. Ponb pusuku u
aACTPOHOMHUHU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdhepax NesaTeTbHOCTH
YelloBeKa

63

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




64

O6o0maromuii ypok. Poib
(buzuvecKoit Teopun B HOPMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecro
¢u3nvecKoil KapTHHBI MUpa B 001IeM
PsLy COBpPEMEHHBIX €CTECTBEHHO-
HAYYHBIX [IPEJCTABICHUNA O MIPUPOJIE

66

PesepBHbIil ypok. MaruutHoe noiie.
DneKTpOMarHuTHas UHAYKIHS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCUTEIIbHOCTH

68

Pezepuslil ypok. KBanroBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bubmmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThHI 0CBOCHUA OCHOBHOM
06pa30BaTeJ’IbHOI7I NnmporpaMmsl CpeaHEro 0611161"0 06p330BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpUMepax poidb © MeCTO (HU3UKH B
(GbopMHpPOBaHUN COBPEMEHHON HAy4YyHOW KapTHHBI MHUpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B NIPAKTUYECKON ACSITEIbHOCTU

JIoneun

10.2

Y4YuTHIBaTh TPAaHUIIBI TPUMEHEHUS! U3yUYCHHBIX (PU3UYECKUX MOJIENei:
MaTepHuaibHas TOYKa, MHEPIHMaJbHAas CHCTEMa OTC4éTa, abCOIIOTHO
TBEPAOE TEJO, UACATIBHBINA I'a3; MOACIN CTPOCHHUS I'a30B, KUIKOCTEN U
TBEPABIX TE€J, TOYECUHBIM DSJEKTPUYECKUH 3apsl — IpPU PELICHUU

¢duznuecKux 3a1a4y

10.3

Pacno3naBaTth ¢usnveckue sABJICHHUS (IIPOIECCH) U OOBACHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKON Teopuun
CTPOSHHS BENIECTBA M  DIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBWKEHHE, CBOOOJHOE MaJCHUE
TeJ, JBUXKEHHE I0 OKPYKHOCTH, WHEpIHs, B3aUMOJEUCTBUE TEIl;
mud¢y3us, OpOYHOBCKOE JBH)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, U3MEHEHHe O0O0bEéMa Tel TMpU  HarpeBaHUU
(oxJaxaeHuu), TETUIOBOE€ paBHOBECHE, HCHApeHue, KOHISHCAIMS,
MJIaBJeHUE, KpUCTAJUIM3alus, KUIIEHHWEe, BIAXKHOCTh BO3/YXa,
MOBBIIICHUE JABJICHU Ta3a MPU €r0 HArPEBaHUH B 3aKPHITOM COCYIIE,
CBS3b MEXJIy IIapaMeTpaMu COCTOSHHS Ta3a B H30MPOIeccax;

SJICKTpU3alus TCI, B3aHUMO/ICHICTBHE 3apgaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (usnueckue
BEJIMYUHBI: KOOPJIMHATA, IIyTh, MEPEMENIEHUE, CKOPOCThb, YCKOPEHHE,
Macca Tejla, CWJIA, WMIYJbC Tejla, KUHETUYEeCKas DJHeprus,
NOTEHIMaJIbHAs JHEeprus, MexaHuueckas paboTa, MexaHudeckKas
MOIITHOCTb; TIPY ONKUCAHUU NPABUIBLHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIIOJIb3YEMBIX BEJMYMH, MX OOO3HAuU€HUsT M €JAMHHULbI, HaXOAWUTH
(bopMyIIbl, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU

BCINYHNHaAMH

10.5

OnuceBaTh HU3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA TEI W TEIUIOBBIC




ABJICHUS, UCHOJb3ysl (U3MYECKUE BEIMYMHBL: JaBJIEHUE Ta3a,
TEeMIlepaTypa, CpEeaHssl KHUHETUYecKass DJHEpPrus XaoTUYECKOIo
JBWKEHUS MOJIEKYJ, CpEAHEKBAaJApaTU4HAs CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHss dHeprus, pabora rasa,
KOA(GGUIUEHT MO0JIE3HOI0 JEHCTBUS TEMJIOBOIO JBUIaTels; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICI
UCIIONIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOJIUTh
(GbopMyJibl, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMHU

BCJIMYHMHaAM

10.6

OnucelBaTh M3yYEHHBIE D3JEKTPUYECKHE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  ABIIEHUS  (IIPOLIECCHI), HCIMONB3YS  (U3HUYECKUe
BEJIMYUHBI: JNEKTPUYECKUN  3apsill,  JJEKTPUUECKOe  TOJe,
HanpspKEHHOCTh  TOJIS, IMOTEHLMAJ, Pa3HOCTh MOTEHUUAJIOB; IMpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NUYECKUI CMBICI UCIOJIb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (POPMYIIBL,
CBSA3BIBAIOIIME JAaHHYIO (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHAJIM3UPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, HCIHOJb3Ys
¢du3nyeckre 3aKOHbl M MPUHIUIBL: 3aKOH BCEMUPHOTrO Tsrorexus, I, I
u Il 3axkonsl HploTOHa, 3aKOH COXpaHEHUs MEXaHMUYECKON IHEepruH,
3aKOH COXpaHEHMs UMITyJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHIIUII
paBHOINpABUS MHEPLUUAIBHBIX CHUCTEM  OTCYETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHHs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpelHEel KWHETHMYECKON SHEpPruu TEIUIOBOrO IBM)KEHUS MOJIEKYHd C
a0COJIIOTHOW TeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTOo 3apsaa, 3akoH KyiloHa; npu 3TOM
pa3inyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIpaXEHHE U yCJIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIUITBI JefcTBUS MallliH, HpI/I60p0B n
TCEXHUYCCKUX YCTpOﬁCTB; pas3jindatb YCJIOBHUA HUX 0e30IacHoro

HCIIOJIb30BaHUsA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBIMTOTHATE SKCTIEPUMEHTHI 110 UCCIEAOBAHUIO (PU3UUECKHUX SIBJICHUHN U
MPOLIECCOB C MCMOJIB30BAHUEM TMPSAMBIX U KOCBEHHBIX M3MEPEHUI; MpU
3ToM (opmynupoBaTh TpoOiieMy (3a7ady) W THIOTE3y Yy4eOHOro
SKCIIEPUMEHTa,  coOMpaThb  yCTaHOBKY M3  MPEAJIOKEHHOTO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

10.10

OCyIJ_IeCTBJI}ITB npsIMbIC W KOCBCHHBIC HN3MCPCHUA (I)I/IBI/I‘-ICCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBHUCMMOCTH MEXAy (DU3HUECKUMH BEIMYMHAMHU C
UCIIOJIb30BAaHUEM IMPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHUPOBATh pPE3yJbTaThl IMOJYYEHHOW 3aBUCHMOCTH
(¢u3nUecKUX BEIMYUH B BUJE TaOJUI U TPAPUKOB, JIEIATh BHIBOJIBI 1O

pe3yJibTaTaM UCCIIeA0BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  TpyJda TMpU  MPOBEICHUU
UCCIICIOBAaHUI B  paMKax Yy4eOHOro SKCIEpUMEHTa, ydeOHO-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacuérHbie 3a1a4yu ¢ SBHO 3aJaHHON (U3MYECKON MOEINbIO,
UCTIONB3Ysl (PU3MYCCKUE 3aKOHBI W TPUHIUIBI, HA OCHOBE aHaIM3a
YCIIOBUSL  3a/Ja4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIJCIATH
buznyeckue BeNMUYUHBI U (HOPMYIIbI, HEOOXOAUMBIE ISl € peIleHus,
MPOBOAMTH PACUETHI M OIICHUBATh PEATIbHOCTH MOJyYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C Ol'[OpOfI Ha HN3YUCHHBIC

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

10.15

Hcnonb3oBaTh NOpU  pELIEHUHM y4YeOHBIX 3aJjad  COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOTHUH [UIl IOHUCKA, CTPYKTYpUPOBaHUS,
MHTEpPIIpETallMd W TPEJCTABICHUS Y4yeOHOW M Hay4HO-TIOMYJISIPHOM
uH(pOpMaLMY, MOJYyYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTUYECKU

AHAJIU3UPOBATDH MMOJIYYaCMYHO I/IH(I)OpMaI_II/IIO

10.16

[TpuBoauTE TpHUMEPHI BKJIaJa POCCUHCKUX M 3apyOE€KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, OOBSCHEHHUE IPOILIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTUI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAaHUS MO (M3MKE B IMOBCEIHEBHOMN
KU3HH JJI1 o0ecrieueHust 0€30MacHOCTH MPU OOpaIeHUH C TpUOopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, IJI1 COXpPAaHCHHUA 30pOBbA H

CO6J'IIOI[CHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

10.18

PabGorate B rpyIine ¢ BHIMOJHEHUEM Pa3IMYHBIX COIIMAIBHBIX POJIEH,
MJaHUPOBATh  pabOTy  TPYNNbl, palMOHAIBHO  PaCHpPeaesITh
00s13aHHOCTH U IUJIAHUPOBAaTh JESATENHHOCTh B HECTAHIAPTHBIX
CUTyalMsX, aJE€KBATHO OLIEHMBATh BKJAJ KaXXIO0I'0 M3 YYaCTHUKOB

TPYIIIBI B pellIeHne paccMaTpUBaeMoil mpooieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus
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JleMoHCTpHpOBaTH Ha TMpUMEpPax poidb W MeCTO (PU3UKH B
(hOpMHUPOBAaHHHM COBPEMEHHON HAy4YHOH KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TE€XHOJIOTHW, B IIPAKTHUYECKON AEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpPa

11.2

VYYuTHIBaThH Ir'paHulbl IPUMEHEHUA N3YUCHHBIX (bI/ISI/I‘ICCKI/IX MO,I[GJ'IGfIZ
TOYCUHBIN BHGKTPH‘ICCKI/Iﬁ 3apsan, aAcpHasd MOACIIb aTOMa, HYKJIOHHAsA

MOJIENIb aTOMHOTO Si/Ipa MPH pelIeHHH (PU3NIECKHX 3a/1a9

11.3

PacrioznaBate (usnyeckue sBiIeHHUS (MPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 33aKOHOB  DJIGKTPOJMHAMUKA W  KBAHTOBOW  (pHU3UKU:
AJIEKTPUYECKass IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DJICKTPOMArHUTHAsT WHAYKIUS, JCHCTBUE MAarHUTHOTO TMOJIA Ha
MPOBOJAHMK C TOKOM U JBIIKYIIMHCS 3apsii, JJICKTPOMArHUTHBIC
KojeOaHUsT W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHus, audpakuus U
MOJIIpU3alusl CBETa, AUCIEpPCHsl CBeTa, (poTosnexTpuueckuii ekt
(potorddexr), cBeTOBOE MaBlIEHWE, BO3HUKHOBEHUE JIMHEHMYATOTO
CIeKTpa aToMa BOJOpPO/a, eCTECTBEHHass MW  HWCKYCCTBEHHAS

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HW3yYEHHBIE CBOWCTBA  BEIIECTBAa  (DJIEKTPUUYECKHUE,
MAariuTHBIC, ONTHYCCKUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTL Pa3JINYHBIX
Cpel) U DJIEKTPOMArHUTHBIE SBIEHUS (TPOIECCHI), HUCIONB3Ys
dbuznyecKue  BENUYMHBL:  JJCKTPUUYECKUH  3apsl, CHJIa  TOKa,
AIIEKTPUYECKOE  HAMNpsHKEHHE,  JJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, MHIYKIMSI MarHUTHOTO
nosst, cuina Awmmepa, cuna JlopeHna, HWHAYKTMBHOCTh KAaTYIUKH,
SHEPrUsl DJIEKTPUUECKOT0 M MArHUTHOTO TMOJIeH, MEePUOJ M 4YacToTa
KosiebaHuil B Kose0aTeIbHOM KOHTYpE, 3aps/]l U CUJla TOKa B Ipoliecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX Kosie0aHuH, boxycHoe
pacCTOsIHUE M ONTHYECKash Cuja JIMH3bI; IPU OMNHMCAHUM MPABUIBHO
TPaKTOBaTh (PUINYECKUN CMBICT UCHOJIB3YEMBIX BEIHYMH, UX
0003HaYeHHs] WU E€OUHMIBI; YyKa3blBaTh (OPMYJIbL, CBSA3BIBAIOIINE

JaHHYIO (bmnquKy}o BCJIIMYHHY C APYTUMHU BECINYHNHAMU




115

OnuceIBaTh HU3YyUYCHHBIC KBAHTOBBIC ABJICHUA U IMMPOLECCCHI, UCIIOIb3Yy
(1)I/I3I/I‘-ICCKI/IC BCJIMYUHLBI: CKOPOCTH J3JICKTPOMAIrHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC (I)OTOHa, nepuona
nmojgypacmnaga, OSHEPIrUAd CBA3HM ATOMHBIX AA€p, IIPH OIIHMCAaHUHU
IIpaBHUJIbBHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKa3bIBaTb (bOpMy.]IBI, CBA3BIBAIOIIMEC
JaHHYIO (1)I/I3I/I‘-IGCKYIO BCIIMYUHY C APYTUMU BCINMYHUHAMHA, BBIYUCIIATH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIMYUHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl W  SBICHHS, HCIIOIb3YS
¢usnueckue 3aKOHBI M OpUHIMNBL  3akoH Oma,  3aKOHBI
IIOCJIEA0BATEIBHOIO U IApaJJICIbBHOTO COEAWHEHHsS IIPOBOJHHKOB,
3akoH Jxoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKLUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
doro3dexra, 3aKOH COXpaHEHUS DHEPIMH, 3aKOH COXPAHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHMsI DJIEKTPUYECKOTO 3apsia, 3aKoH
COXpaHEHUs  MacCcOBOrO  4YMcCia, mnocrynarel  bopa,  3akoH
PaAMOAaKTUBHOIO pacnajga; IpPH 3TOM pAa3NIM4YaTh  CIOBECHYIO
(GbOpMyJIUPOBKY 3aKOHA, €r0 MaTeMaTHUYECKOE BBIPAXKEHHE U yCIOBUS

(rpaHu1IbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HarpaBJICHUEC BCKTOpPAa HWHAYKIUKW MArduTHOI'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCTIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUM; MpH
3ToM (GopMyIupoBaTh MpoOieMy (3agady) W THUIOTE3y Y4eOHOTo
OKCIEpUMEHTa,  COOMpaTb  YCTaHOBKY M3  TPEAJIOKECHHOTO

060py,£[0BaHI/ISI, MPOBOAUTD OIIBIT U (I)OpMyJ'IPIpOBaTB BBIBOBI

11.10

OcyiuiecTBisITh MNpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
OpSIMBIX ~ U3MEPEHWH; TPH ITOM KOHCTPYHPOBATh YCTAHOBKY,
buKkcUpoBaTh pPE3yJAbTATHl MOJYYCHHON 3aBUCHUMOCTH (DHU3HUECKHUX
BEJIMYMH B BUJE TAOIUIl U TpadUKOB, JENaTh BBIBOJBI 10 PE3yJIbTaTaM

HCCIIEIOBAHUS

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  MPOBEIECHUU




WCCIIeIOBAaHUM B paMKax Y4eOHOro OJKCIEepUMEHTa, Yyd4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB M J1abopaTOPHOTO 000pYyI0BaHUS

11.13

Pemate pacuérHple 3a/auu C SBHO 3aJJaHHON (DM3UYECKON MOJIEIIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
YCIIOBUSL  3a/J]a4yul  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIIEHUBATh PEATBHOCTH MOJYYECHHOTO 3HAYCHUS

(bU3HYECKON BETMIMHBI

11.14

PemraTs Ka4YC€CTBCHHBIC 3aJa4du: BBICTpAUBATDb JJOTNM4YCCKHU
HCIIPOTHUBOPCUUBYIO LCIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha HN3YUCHHBIC

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

11.15

Hcnonp30BaTh TpU  peHICHHHM y4YeOHBIX 3a7Jad  COBPEMEHHBIC
MHGOPMALIMOHHbIE TEXHOJOTUM [UIl IIOUCKA, CTPYKTYpUPOBaHUS,
UHTEpHpeTallud M MpeJCTaBiIeHUs Y4eOHOW M Hay4yHO-IOIMYJIIPHOH
uH(pOpMaLMK, MOJYYEHHOW M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTUYECKU

AHAJTM3UPOBAThH MOJTy4aeMyl0 HHPOPMAIIUIO

11.16

OOBSACHATh MPUHIUIBI ACHCTBHUS MalllH, MPHUOOPOB M TEXHHUYECKHUX
YCTPOWCTB; pa3iinyaTh YCIOBUS WX O€30MaCHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (M3MKE B IMOBCEIHEBHOMN
JKU3HM JUTs oOecTrieueHrs 6€30macHOCTH IpU OOpaIIeHUH ¢ MpudopaMu
U TCEXHHUYCCKUMU YCTpOﬁCTBaMH, IJi1 COXpPAaHCHUA 3J0pOBbA U

CO6J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO IIOBCICHUSA B Oprxcanmeﬁ cpeae

11.19

PaGotate B TpyImie ¢ BBINOJHEHUEM PA3IUYHBIX COIMAIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpeiessiTh
00S3aHHOCTM W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyalusX, aJeKBAaTHO OLIEHUBATh BKJAJ KaXXAOT0 M3 YYaCTHUKOB

IPYIIIBI B PELIEHNE pacCMaTpuBaeMoi MpoOIeMBbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon
pa3ziena

Kox npoBepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoxae. Hayunble
METO/bl ITO3HAHUSI OKpy>karouiero mupa. Poib
DKCIIEPUMEHTa W TEOpUHM B  IIpoLecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue (U3HYECKUX SBICHUH |
npoueccoB. Hayunsle runoressl. dusnueckue
3aKOHBI U TEOpHH. ['paHUIBI TPUMEHHMOCTH
bu3nueckux 3aKOHOB. [TpuHuMn
coorBercTBUs. Pomb W Mecto (Qu3MKM B
(GOpMHpPOBAaHHU  COBPEMEHHOM  Hay4HOMU
KapTUHBI Mupa, B IIPaKTUYECKON

JESATEIbHOCTH JI0JeH

MEXAHUWKA

##HPartH#KMIHEMATUKA

211

MexaHn4ecKoe IBHUXKEHHE. OTHOCHUTENBHOCTh
MEXAaHUYCCKOI'o JIBUXKCHUS. Cucrema orcuéra.

Tpaexropus

2.1

2172

[Tepemerienune, cKOpocTh (CpelHsisi CKOpPOCTb,
MTHOBEHHAss  CKOpPOCTb) M YCKOpPEHHE
MaTepualbHOM TOYKH, UX MNPOEKIMH Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELIEHUI U CII0XKEHUE CKOPOCTEN

2.13

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IPSAMOJIMHENHOE JIBWKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHUs, IIyTH u [epeMELICHUS

MaTepHaHBHOﬁ TOYKHU OT BPEMCHHA
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CBoOoaHoe majieHre. Y CKopeHue cBoOOOHOTO

naacHus

2.15

KpuBonuneiinoe nBuwkeHue. PaBHOomepHOe
JBIDKCHUE  MaTepUalIbHOM  TOYKH  IIO
OKPY’KHOCTU. YTJOBasi CKOpPOCTb, JIMHEHHas
CKOPOCTb. ITepuon u 4acToTa.

LIeHTpOCTPEMUTENBLHOE YCKOPEHUE

2.16

Texuuueckue yCTpOMCTBa: CIIUJIOMETP,
JIBIDKCHHE CHApSJOB, IEMHbIE U PEMEHHbBIC

nepcaadun

2.1.7

[TpakTueckue paboTHI. N3mepenue
MTHOBEHHOM CKOPOCTH. Uccnenoanue
COOTHOILIEHUS MEXy IMYTSIMH, POUIEHHBIMU
TEJIOM  3a  IIOCJIEOBaTElbHbIE  pPABHBIC
IIPOMEXYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JBWKCHUHM C HAYaJbHOM CKOPOCTBIO, PaBHOU
HyI10. 3ydeHue NBUKEHHUS IIapUKa B BA3KOU
JKUAKOCTU.  M3ydyeHwe  JBUXKEHUA — Tena,

OpOILIEHHOTO TOPU30HTAIBHO

2.2

#i#HPartH## IMTHAMUKA

221

[TpuHIMI OTHOCHUTEJIBbHOCTHU T'anmmes.
ITepBoiii 3akoH HproToHa. HMuepuuanbHbie

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHiun cynepno3unun

CHII

2.2.3

Bropoii 3akoH HbroTOHa U1 MaTepHalbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCYETA
(MCO). Tpermit 3akoH HeloroHa ans

MaTCpHAJIbHBIX TOUCK

224

3akoH BCEMHUPHOI'O TATOTCHUA. Cuna TsHKecTH.

ITepBast kocMu4eckas ckopocTb. Bec tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TtpeHue. Cuna TpeHus
CKOJNIbKEHUST W CHJIa  TPEHUS  IOKOS.

Koaddurment tperus. Cuna conpoTHBICHUS




IIpU ABMXXCHUU TEJIA B XKUAKOCTHU HUJIN I'a3€

2.2.7

HOCTyrIaTCJ'II)HOC " BpamaTCJIbHOC ABHXKCHUC

abCOIFOTHO TBEPIOTO Tema

2.2.8

MoOMEHT cuiibl OTHOCUTEIBHO OCH BpAILEHUS.
IIneqo cuibl. YcnoBus paBHOBECUS TBEPIOIO
tena B UCO

2.2.9

TexHudeckue  yCTpOMCTBA:  MOJUIMIIHUKY,

JABMKCHUE NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[TpakTnyeckue padoOThL. M3yueHHe ABHIKEHHUSI
Opycka 10 HAaKJIOHHOM TIUIOCKOCTH IO
JICHCTBUEM HECKOJBKUX CHII. KccienoBaHnue
3aBUCUMOCTH CHJI YIIPYI'OCTH, BO3HHUKAIOMIUX
B JIeOPMHUPYEMO TIPYy)KHUHE W PE3UHOBOM
oOpasile, OT BEIMYMHBI WX jaeopmarium.
HccnenoBanue ycuoBuid paBHOBECHS TBEPIOTO

TCJIa, UMCIOILICTO OCh BpalllCHUSA

2.3

##Par###3AKOHBI COXPAHEHI S B MEXAHUKE

NMnynsCc MarepuasbHONM TOYKH, CHCTEMBI

231 MaTepuaiabHbBIX TOYeK. MMmynsc cuisl u
U3MEHEHHE UMITYJIbca Teja
232 3akoH coxpaHeHuss ummnyinbca B HCO.
o PeakTuBHOE IBUXKEHHE
2.3.3 PabGota cunbl
234 Mo1uHOCTb CHITBI
935 Kunernueckast sHeprus MarepuaibHON TOUYKH.
o Teopema 0 KHHETHYECKOW SHEPTUH
[TorennmansHast oHeprus. [loTeHuuanpHas
238 SHEPTHs yIpyTO neGopMHUPOBaHHOU
o npyxunbl. IloTeHuuanbHas 5SHeprus Tema
BOJIM3H TIOBEPXHOCTH 3eMITH
[ToreHnanpHble W HENOTEHIIMAJIBHBIE CHITHI.
937 CBs3b pabOTHl HEMOTEHIUAIBHBIX CHII C

U3MCHCHHUEM MEXaHUYIEeCKOMH OHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKOW SHEPTrUr

2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHudeckue yCTpPOWCTBA: IBUIKEHUE PAaKET,
o BOJOMET, KOIIEp, IPY>KUHHBINA ITUCTOJIET
IIpakTnueckue paboTsl. M3yuenue cBs3u
2310 CKOPOCTEH TeJlI IpU HEYNpyrom ynape.

HccnenoBanne CBsi3M  pabOTBI  CHJIIBI €

H3MEHEHHEM MEXaHHISCKOM OHEpPIuu T€jia

MOJIEKYJIAPHAS ©U3NKA U TEPMOAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH. BbpoyHoBckoe
neuxenue. uddysusa. Xapakrep ABUKEHUS U

BSaI/IMOIIeﬁCTBPISI qacCcTull BEICCTBA

3.1.2

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSCHEHHE  CBOICTB

BCIIIECTBA HA OCHOBE 3TUX MOJICIICH

3.1.3

Macca MOJICKYIJIL. KoauuectBo BCIICCTBA.

[TocrossuHass ABoraapo

3.14

TemmoBoe paBHOBecwe. Temmeparypa U €€

usmepenue. lllkana remneparyp Llenbcus

3.15

Mogens  uaeampHoro  rasza.  OcHOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KUHETHUECKOI

TECOpHHN UACAIBHOTO rasa

3.16

AOGcomoTHas TeMIieparypa Kak Mepa cpeaHei
KMHETUYECKOW SHEPTruu TEIUIOBOTO JBHKEHUS

yactull ra3a. lllkana remnepatyp KensBuna

3.1.7

VYpaBuenne Knanelipona — Menneneesa.

3akon [lampToHa

3.18

I'a30BBIC 3aKOHEI. I/I30HpOHCCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJHYCCTBOM BCIICCTBA:

U30TepMa, U30X0pa, n3odapa

3.1.9

Texnuueckune YCTPOMCTBA: TEPMOMETP,

G6apomeTtp




3.1.10

[Ipaktnueckue pabotel. M3mepeHue Macchl
BO3/yXa B KJIACCHOM KomHate. MccnenoBanue
3aBHCHUMOCTH MEX]y HapaMeTpaMu COCTOSHUS

Pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOAMHAMUKHU

3.2.1

Tepmoaunamuueckasi cucrema. BHyTpeHHss
SHEPrUsi TEPMOJMHAMHYECKOW CHUCTEMBI U

CIOCOOBI €€ U3MEHEHHU S

3.2.2

KonngectBo Temnotsl U pabora. BayTpeHHss

OHCPIusa OJHOATOMHOI'O HACAJILHOI'O I'a3a

3.2.3

Bunel Temmonepenauu: TEIIONPOBOIHOCTD,
KOHBEKIMA, U3llydyeHue. TennoéMKocTh Tena.
YnenpHas TEMI0EMKOCTb BemlecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPH TCILIONCPCaAUIC

3.24

[TepBsiit 3aKoH TepmonuHamMuku. [Ipumenenue
IIEPBOIO 3aKOHAa  TEPMOJIUHAMUKHU K
uzonporeccam. ['paduueckas uHTEprpeTanus

paboThI Ta3a

3.25

TeruoBsle mamuHbl. [IpuHIUIBL  IEeHCTBUA
TerIoBbIX MammH. [IpeoOpazoBanus »HEpruu
B TeIOBbIX MammHax. Koaddumnuenr
nonesHoro  geiictBus  (manee —  KIIM)

termioBoi mamuHebl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOANHAMUKH.
HeoOpatumocTs  mponeccoB B MPHPOJE.
Tennossle JBUTATENH. DKOJOorn4ecKkue

pOOJIEMBI TETIJIOIHEPTETUKU

3.2.7

Texnuueckue YCTpOMCTBA: JBUTaTENb
BHYTPEHHETO CropaHus, ObITOBOM

XOJOAUIIbHUK, KOHAUTTUOHCD

3.2.8

[TpakTuyeckue paboTsl. Vi3MepeHue ynenbHoi

TETIOEMKOCTH

3.3

##H#Par### AT PETATHBIE COCTOSHUSA BEHLIECBA. ®A30BbIE

I[NEPEXO/IbI
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[TapoobpazoBanue u koHAeHcarus. Vcnapenne
u KUIICHHE. VY nenpHas TEIUI0Ta
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPBI

KHUIICHHUA OT JaBJIICHUA

3.3.2

AOCOII0THAS W OTHOCUTENIbHAS BIIAXKHOCTH

BOo3ayxa. HachileHHsIil map

3.3.3

Tépnoe TEJIO. Kpucramnmueckue u
amopdHbIe Tenma. AHHU30TPONHS  CBOMCTB
KPUCTAJIJIOB. Kunkue KPUCTAJUIBIL.

COBpeMCHHLIe MaTCpHaJbl

3.34

[InaBneHune u KpucrauMzauus. YJelbHas

TCIIJI0TA I1J1aBJICHHA. CY6HI/IMaI_[I/I${

3.35

ypaBHeHI/Ie TEIUIOBOro OanaHca

3.3.6

TexHudeckue yCTpPOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTHH
IIOJIyYEHUSI COBPEMEHHBIX MATEpUAIOB, B TOM

YUCJIC HAHOMATCPpUAJIOB, 1 HAHOTCXHOJIOI'H

3.3.7

IIpakTrueckue paboThlI. N3mepenune

BJIA’JKHOCTU BO31yXa

SJIEKTPOAMMHAMUKA

4.1

##HPartH#IJIEKTPOCTATUKA

411

OnekTpu3zanus Ten. DiaekTpuyeckui 3apsa. sa

BU A DJICKTPUYICCKHUX 3aps10B

41.2

IIpoBoiHMKH, JTUDJIEKTPUKA u

MOJIYIIPOBOAHUKHU

413

3aKOH COXpaHEHHS dJICKTPUIECKOTO 3apsiia

414

B3anmoneiicteue 3apsanoB. 3akon Kynona

4.1.5

DnexTpudeckoe mnoJie. HanpsxénaocTs
JJIEKTPUYECKOIO TIOJIAL. [TpuHnmn
cynepnosunuu.  JluHuM — HanpsLKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGora cwun QJICKTPOCTATUYCCKOI'0  IMOJIA.

ITorennuai. PasHocTh IOTEHIINAIOB

4.1.7

HpOBO,Z[HI/IKI/I U AUBJICKTPUKKU B IIOCTOSHHOM




ANIeKTpUYeckoM  moje.  JludnexTpuueckas

IIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJEHCATOpa.
OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa
TexHudeckue  yCTpPOWCTBA:  AJIEKTPOCKOI,
419 JJIIEKTPOMETpP, DJIEKTPOCTATUYECKask 3alluTa,
o 3a3eMJIEHUE AJIEKTPONPUOOPOB, KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IPUHTED
4110 [IpakTnueckue paboTHI. H3mepenne

ANEKTPOEMKOCTH KOHJICHCATOPA

4.2

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBLIX CPEJAX

YcnoBus CyHICCTBOBAHUA IIOCTOSHHOI'O

421 ANEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [TocTosHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma 115 ydyacTka 1enu
423 DNEKTPUYECKOE COMPOTUBIIEHUE. Y AENbHOE
o COINPOTHBIICHUE BEIIECTBA
424 [TocnenoBarenpHOE, napasuieIbHOe,
o CMEIIAHHOE COSMHECHHUE TTPOBOTHUKOB
Pabota anexrpuueckoro Toka. 3akoH J[>koyss
4.2.5
— Jlenua
4.2.6 MOUIHOCTB 3JEKTPUIECKOTO TOKA
anekTpoaBkymas cuna (nanee — DJIC) u
427 BHYTpPEHHEE COMPOTHUBIICHUE UCTOYHHKA TOKA.
o 3akon Oma [UIsi  TONHON  (3aMKHYTOW)
aJIeKTpUYecKoi renu. KopoTkoe 3amMbIkaHne
DneKTpoHHAas MIPOBOIMMOCTH TBEPABIX
128 METAJIJIOB.  3aBUCUMOCTb  COMPOTHBIICHUS
o METaJIJIOB oT TEMITEPATyPHI.
CBepXmpoBOIUMOCTD
429 OnekTpuueckuii Tok B Bakyyme. CBolicTBa

9JICKTPOHHBIX ITYYKOB




4.2.10

[TonynpoBoganku. CoOCTBEHHASI U TIPUMECHAS
IIPOBOAMMOCTD TOJIYIPOBOAHUKOB. CBoiicTBa

p-n nepexona. [lomynpoBoIHUKOBEIE TPHOOPHI

4211

OJIGKTPUYECKUH  TOK B BJEKTPOJIUTAX.
DIIEKTPOAUTHYECKAS JUCCOITHAITHS.

DJIeKTPOJIN3

4.2.12

DIIeKTPUUECKUI TOK B raszax.
CaMOCTOITEIbHBEIA M HECAMOCTOSATEIbHBIN
pa3psa. Paznuunble THIBI CaMOCTOSITEIIBHOTO

pazpsana. Momnnus. [lnazma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepMeTp,
BOJITMETP,  pPEOCTaT, MCTOYHUKH  TOKa,
AJIEKTPOHArPEBATEIbHBIC puOopsI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COIIPOTHUBJIEHUS, BAKYyMHBIN WO,
TEPMHUCTOPBI u (doTope3nucTopsl,

HOJIYHpOBOI[HHKOBLIfI Auoa, ralbBaHUKa

4.2.14

IIpakTrueckue paboTHL. N3yuenne
CMEIIAaHHOTO COEMHEHMSI PE3UCTOPOB.

U3smepenne OJIC HCTOUHMKA TOKa U €ro
BHYTpPEHHEro comnpotusinenus. HaOmroneHnue

AIIEKTPOIIH32a

11 KIIACC

Kon Koanposepsiemoro
pasaena 3JIEeMEeHTa

IIpoBepsieMble 3JIeMEHTbI COIEPKAHUSA

4

SJIEKTPOAMHAMUKA

##HHPar#HH#MATHUTHOE I1OJIE. DJIEKTPOMATHUTHAA MHAYKIA

43.1

ITocTtosiHHEIE MarHuThel. B3ammopeiicTBue

INOCTOAHHBIX MaroHuToOB

4.3

4.3.2

MarnutHoe moisie. BekTtop MarHuTHOU
uHAyKOud.  [lpuHioun — cyneprnosunud.

Jluanm wmarHuTHOW wHAyKIuH. KaptuHa




JUHUM  MAarHuTHOM  MHAYKUUH  MOJIA

IIOCTOAHHBIX MAarHuTOB

MarnutHOoe 10JI€ NPOBOJAHHMKA C TOKOM.
KapTuna 1uMHUN NOJS AJUHHOTO IMPSIMOTO

MNPpOBOAHUMKA MW 3aMKHYTOI'O KOJIBICBOT'O

433 IPOBOJIHUKA, KAaTYHIKHM C TOKOM. OIbIT
Opcrena. BzaumoaeiicTBue NpoBOJAHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJib M HalpaBJICHHUE
Cuna JlopeHua, e€ MOyJib M HallpaBJICHHE.
JBrm>keHre  3apsOKEHHOW  YacTUIbl B
435 OJIHOPOJHOM MAarHuTHoM moje. PaOota
cuiibl JIopeHa
4.3.6 SIBneHMEe 31EKTPOMAarHUTHON UHTyKIIUU
4.3.7 [ToTok BeKTOpa MarHUTHOM MHIYKLIUH
OJC nHayKuu. 3aK0H 3JI€KTPOMarHUTHON
438 uHaykuun Papazes
BuxpeBoe anektpuueckoe none. IJIC
WHAYKIUH B TPOBOJHUKE, JBHKYIIEMCS
439 MOCTYTATENBHO B OJTHOPOJHOM MarHUTHOM
nose
4.3.10 [IpaBuno Jlenua
WNHAyKTUBHOCTD. SIBICHHE CAMOMHIYKIIHH.
4.3.11
O/1C camouHIyKIIMU
DOHeprusi MarHUTHOTO TIOJI KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHuueckue yCTpOWCTBA:  ITOCTOSIHHBIE
MAarHuTHI, AIIEKTPOMATHHUTEHI,
4.3.14
AIIEKTPOJIBUraTeb, YCKOPHTEIH
AIIEeMEHTAPHBIX YaCTHII, WHIYKIIMOHHAS M1EYh
IIpakTrueckue paboTHI. N3yuenne
4.3.15 MAarHuTHOTO TIOJS KaTyIIKM C TOKOM.

HccnenoBanue JEMCTBHUS  ITOCTOSHHOTO




MarHurTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOHUN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartHH#MEXAHNYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarenbnass  cucrema.  CBOOOIHBIC
kojeOanus. ['apMoHuueckue KoyieOaHuUs.
[lepuon, wactora, ammumtyaa u (asa

KoJieOaHuii

512

[IpyxuHHbBIA MasgTHUK. MaremaTuyecKkui

MasATHHUK

513

YpaBHEHHE TapMOHUYECKHX KOJICOAHMIA.
Kunemaruueckoe " OUHAMHUYECKOEe

OIMCaHHEe KOJIEOATEILHOTO JABUXXCHUA

5.14

[IpeBpammenue SHEPTUH pu
FapMOHHYECKUX  KOJICOaAHUSX. CBs3b
aAMIUTUTY 1B KoJie0aHmit HUCXOIHOMN
BEJIMUMHBI C aMIUTUTYJaMU KoyeOaHuil eé

CKOPOCTH M YCKOPEHUs

5.15

Konebarenbubiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIE Kosie0aHus B
uAealbHOM  KOJEOAaTeIbHOM  KOHTYpE.
AHajoruss MeXIy MEXaHMYECKUMU U
AIIEKTPOMAarHUTHBIMU KOJIeOaHUSMHU.

®opmyna TomcoHna

5.16

3aKkoH COXpPaHCHUA SHEPTrUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

BrIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHusI.
Pesonanc. Pe3onancnas KpHUBasl.
BoiHyX1eHHBIE JIEKTPOMAarHUTHHIE

KoJicOaHusl.

5.1.8

Ilepemennbiii  Tok.  CHHyCOMJAJIBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MoOIIHOCTh NEPpEMECHHOT'O TOKa.

AMIIUTYHOE W JEHCTBYIOLIEE 3HAYEHUE




CHJIBI TOKA W HAITPSXKCHUA

5.1.10

Tpancdopmarop. [IponsBozacTso, nepegaya
U TOTpeOJCHUE 3IEKTPUUYECKON 3HEpruu.
OKOJIOTHYECKHE PUCKHU IPU IPOU3BOICTBE
AIEKTPUYECKOMN SHEpIuu. Kynerypa
WCIIOJIb30BaHUs NIEKTPOIHEPIUH B

HOBCEIHEBHON KU3HU

5.1.11

TexHuveckue ycTponcTBa: cercmorpad,
AIEKTPUYECKUI 3BOHOK, JINHUU

QJICKTpOoIICpCaav

5.1.12

ITpaktnyeckue pabotel. HccnenoBanue
3aBUCUMOCTH IEpUoJia MaJbIX KoseOaHun
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccienoBanue nepeMeHHOro TokKa B
LEeNU M3 IOCIEAO0BATEIbHO COEIUHEHHBIX

KOHACHCATOpPA, KAaTYHIKHU U PE3UCTOPA

5.2

#HParHMEX AHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.21

Mexanuveckue BOJIHBI, YCJIOBHS
pacnpoctpanenusa. llepuon. Ckopoctb
pactpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHHe " IPOJOJILHBIC BOJIHBI

5.2.2

##HPar#Ht# Murepdepenuys u nudpakuus

MEXaHUYCCKUX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

OJEKTPOMarHUTHHIE  BOJIHBIL. Y CJIOBHSA
W3JIy4eHUs  JJEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B u v

B BHGKTPOMaFHHTHOﬁ BOJIHE B BaKyyM¢€

525

CBoiicTBa  DIJIEKTPOMArHUTHBIX  BOJIH:
OTpa)KE€HUE, MPEJIOMIICHUE, MOJSpU3aLUs,
mudpakmus, wuHTephepeHiua. CKOpPOCTh

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/IC 9JICKTPOMAruiuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PafuOCBA3M U TEJNEBUICHHUS.
Pannonoxkanus. DJEeKTPOMarHuTHOE

3arpsi3HEHNE OKPY Kalolel cpebl

5.2.8

TexHudeckue yCTPOWCTBA: My3bIKaJIbHBIC
UHCTPYMEHTBHI, YJIBTpa3ByKOBas
JUarHOCTHKAa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anteHHa, Tenepon, CBU-neup

5.3

##HParfH#HOIITUKA

531

[IpsimonuHeiHOE pacpocTpaHEHUE CBETa

B OJIHOPOJIHOM cpexe. JIyu cBera

5.3.2

OtpakeHne cBeTa. 3aKOHBI OTPaKECHUS
csera. [loctpoenre M300paKeHNI B TIOCKOM

3epKasie

5.3.3

[Ipenomnienne cBera. 3aKOHBI MPEIOMIICHUS
CBETa. AOCOIOTHBII IOKa3arelb

MIPETOMIICHUS

5.34

Ilonxoe BHYTpPEHHEE OTpayKEHUE.
IIpenenbHBI Yroa IMOJHOTO BHYTPEHHETO

OTpakKeHUs

5.35

Hucnepcust  cBera. CHOXHBIM  COCTaB

oenoro ceera. [{Ber

5.3.6

Cobuparoriue ¥ pacceuBaronue JUH3bI.
Tonkass nuH3a. DOKYCHOE paCCTOSHUE H
OIITHUYCCKAas cujia TOHKOU JIMH3HI.
[TocTpoenue n3o0pakeHUit B COOMPAIOIINX
W pacceuBarommx JuH3ax. Dopmyna
TOHKOW TMH3bI. YBEJIMYEHHUE, J1aBaeMoe

JIMH301

5.3.7

Hpenenm NPpUMCHUMOCTH FCOMCTquCCKOﬁ

OIITUKHU

5.3.8

Wntepdepenust  cBera.  KorepeHtHble

HCTOYHHKH. VYcaoBus HaOIIOAEHUS




MaKCUMyMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHBIX KOI'¢pC€HTHBIX HCTOYHUKOB

Hudpakmuss  cBera.  udpakmuonnas
pemérka. YciaoBue HAOMIOACHUS TIABHBIX
5.3.9 MaKCHMYMOB npu 1aJICHHHU
MOHOXPOMATHYECKOTO CBeTa Ha

TUGPAKIUOHHYIO PEIIETKY

5.3.10 [Tonspu3zanus ceeta

Texnudeckue YCTpOﬁCTBaZ O4YKH, JyIIa,

doroanmapar, MTPOSKIUOHHBIA —armapar,

5.3.11 MHKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAsI
OIITHKA, T paKIMOHHAS peIIéTKa,
MOJISIPOU ]
[IpakTnueckue paboTHI. H3zmepenne

MOoKasarcjid IMPECIIOMIICHUSA. UccnenoBanme

5.3.12 i} i
CBOHCTB I/I306pa)KCHI/II/I B JIMH3ax.

Hab6nronenue aucnepcun ceeta

BJIEMEHTHI CTIELITUAJILHOW TEOPUU OTHOCHUTEJILHOCTH

['paHuIel TPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKH. ITocTynatel TEOpUH
6.1 OTHOCHUTEIIBHOCTH: WHBApUAHTHOCTh
MOJYJISI CKOPOCTH CBE€Ta B BaKyyMe,

MNPUHIHUIT OTHOCHUTCIIBHOCTH OHnHITEeHA

6 OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
6.2 3aMelUIeHME BPEMEHH M COKpALICHHE
JUTUHBI
6.3 DHeprus 1 UMIYJIbC CBOOOTHON YaCTHUIIBI
CBsi3p Macchl C JHEpPrueil M HMMITYJIbCOM
6.4 CBOOOJIHOM YaCTHIBl. ODHEPTUs TOKOS
CBOOOTHON YaCTHIIBI
7 KBAHTOBAS ®U3UKA
21 #i#Par###IJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®otounbl. Popmyna [1nanka cBsi3u 3HEprun




dboTOHAa C €ro 4YacTtoTo. ODHeprus u

UMITYJbC (POTOHA

7.1.2

OTtkpeiTHE U UccienoBaHue Gortodddexra.
OnBITEI AlT. CroneroBa. 3aKOHEI

dororddekra

7.1.3

YpaBHeHue OUHNITENHA I
dororddekra. «KpacHas TPaHUIIA

dboTtodrddekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIlebenena

7.15

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHuueckue yCTpPOWCTBA: (OTOIIEMEHT,
doronaTumnk, COJTHEYHAsI Oarapes,

CBETOIUO]T

7.2

CTPOEHUE ATOMA

721

Monens atroma Tomcona. OIBITE
Pezepdopaa mo uccieqoBaHuio CTPOCHUS

aTroma. HnaHeTapHaa MOJCIb aTOMa

7.2.2

ITocTyatsl bopa. N3nyyenune 51
HOMJIOIIEHNE  (OTOHOB MpH  Iepexone
aToMa C OJHOIO YpPOBHS DJHEPruM Ha
npyroi. Buasl ciektpoB. CekTp ypoBHEH

9HEPIUU aToMa BOAOpOJa

7.2.3

Bonnosrle cBoiictBa yactull. BoiHBI 1€
Bporins. KopnyckynsipHO-BOJIHOBO#M
nyanusM. Jludpakuus dIeKTpOHOB Ha

KpHCTaIax

724

CnoHTanHOE U BBIHYKACHHOC H3JIYUYCHHUC.

YceTpoiicTBO B MpUHIUT PabOTHI Jiazepa

7.25

TexHuueckue yCTpOMCTBA: CIEKTPaIbHbIN
aHayn3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Tpaktuyeckue  pabotel.  Habmionenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO




7.3.1

Meroapl HAOMIONEHUS W PETHCTpAIlUU

SJICMCHTAPHBIX YaCTHIL]

7.3.2

OTKpbITHE  PATUOAKTUBHOCTU.  OMBITHI
Pezepdopna mno ompeneneHuro cocraBa
pamnoakTuBHOTO  m3imydeHus. CBolicTBa
anb(da-, 6era-, raMmma-u3iydeHus. BrivsHue

PaaArOaKTUBHOCTH HaA JXHUBBIC OPraHU3MbI

7.3.3

OTKpbITHE NpoTOHA U HEUTpoOHa.
Hyxnonnas monmens sigpa I'eilizenbOepra —
WBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. 3oTonsl

7.3.4

Anbda-pacna. DNEeKTPOHHBIN u
NMO3UTPOHHBIH  Oera-pacman.  'amma-
U3ITyYeHUE. 3aK0OH  paJAMOAKTUBHOIO

pacriana

7.3.5

OHeprust CBSI3U  HYKJIOHOB B sijpe.

Snepusie cuibl. Jledekt macco spa

7.3.6

Snepuble peakumu. JleneHne u  CHHTE3

saaep

7.3.7

SnepHslii peakTop. TepmosinepHbIit
cuHte3. [lpobimembl U  MEPCHEKTUBBI
AIEPHOM  DHEPreTUKU. ODKOJOTHYECKUE

ACIICKThI HI[GpHOfI OHCPICTUKU

7.3.8

OnemeHTapHble  4acTuubl.  OTKpbITHE
[I03UTPOHA. @yHIaMEHTAIbHBIE

B3aMMOJEHCTBHUI

7.3.9

TexHu4yeckue  yCTpOWCTBA:  JIO3UMETD,
Kamepa BuibcoHa, sIepHBI peakTop,

aromMHas bombOa

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB 4acTHULL (1o TOTOBBIM

dotorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé&nnoro nHeba. Cospe3musi, sipKue




3BE3/bI, INIAHETHI, UX BUAUMOE IBIIKCHUE

8.2

Conueunass cucreMa. IlmaHeTel 3eMHOU
TPYIIIIBL. [maneTsI-ruranTel u ux
CITyTHUKH, KapJIMKOBBIC IJIaHEThI. Maibie

Testa CoTHEYHOH CUCTEMBI

8.3

Connne, d¢otochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Ucrounuk sneprun CosiHIA U 3BE3NT

8.5

3BE3/1bI, WX OCHOBHBIE XapPAKTCPUCTHUKH:
Macca, CBETHMOCTb, PaJHyC, TeMIIEpaTypa,
HX B3aMOCBS3b. Huarpamma
«CHCKTPATBHBIA  KIIACC —  CBETUMOCTHY.
3Bé31pI I7IABHOH  IOCIEAOBATEIHHOCTH.
3aBUCUMOCTL «Macca — CBETHMOCTBY» IS

3BE31 IJIaBHOU IIOCICA0BATCIIbHOCTHU

8.6

###Par#H#BuyTpeHHee  cTpoeHHe  3BE3.
CoBpemeHHbIE Hpe/ICTaBICHUS 0
NpoucXokJaeHnu u sBomouuu CosHIa u

3BE3. DTaIbl )KU3HU 3BE3]

8.7

Mneunsii  Ilyte — Hama I'anakrtuka.
CnupanbHass  crpyktypa  [amaktukw,
pacmpeneneHue 3BE31, rasa W IbLIN.
[Tonoxxenne wu pawkenne ConHoa B
lNanaktuke. Ilnockas wu  cdepuueckas

MHOJICUCTEMBI I allaKTUKU

8.8

Tuner ramaktuk. Paguorajaktukhn U

KBazapel. UEpHBIE ABIPHI B SIpax rajJakTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pasz0eranue rajakTuk.
Bospact u paguyc BceneHHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen

Bcenennoi». PenukroBoe usiyueHue

8.10

MacmrabHast ~ cTpykTypa  BcenenHoi.
Mertaranaktuka. Hepeménuble mpobiieMsl

aCTPOHOMUU




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

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






