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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbIXx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBaTreNbHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJbTaTaM
OoOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeramMu. B Hel
OIIPENENSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (PU3UKU HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHMsl, IJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3MKU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI [0 rojiaM 00y4EHHs;

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 okpysxkaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
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 3HAHUW  OMpeneNsieT XapakTep M 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-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (pOopMUpOBaHME YMEHUU MPUMEHSTH
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 JIOTHUYECKH
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 Teopuid. Benymmm 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
bu3uKku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUECKUMHU,
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 YpPOBHE CpEIHEro OoOIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHus: pusznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHHl, JJIsI OMNUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AESATENbHOCTHBIN MOJIX0 B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbIE B mporpamme no (usuke oObeIUHEHBI B OOLIMNA CIHMCOK YUYCHHUYECKUX
MpaKkTUYECKUX padoT. BhiieneHne B yKa3aHHOM IepeyHe J1adopaTopHbIX pador,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS Y4YaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOMs W3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »>ToM  obOecrmieumBaeTcs  OBIAJICHHUE
OoOy4YaroImMMHUC YMEHUSIMU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCIEI0BAHUS
3aBUCUMOCTEM (DU3WYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB 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
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJIIONINE TIPUMEHSITh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOIO paslena Kypca, Tak M UHTETpUpYys 3HAHUA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHWS (PU3NUYECKHX SBICHUHW M MPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (U3MYECKON MOAENU g CUTYyallMH MpaKkTHKO-
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
MpEeIMETHOr0 KaOuHeTa (U3MKU WM B YCIOBUSX HMHTETPUPOBAHHOIO 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 MPUMEHECHHM.

JlabopaTopHoe 00OpynOBaHME JIS YUYEHHUYECKHX MPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBAHHUS JOJKHBI OBITh TIOCTPOSHBI HAa KOMIUICKCHOM
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 WHTEpeca M CTPEMJICHHS OOYYarOIIMXCS K HayIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara H3YYCHHS
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 HAayK, TEXHUKU U TEXHOJIOTHUH.

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
OoOBbsiCHeHHUS (PU3WYECKUX SBICHUA B TPUPOAC H Uil TPUHATHS
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 TOHWMaHHC (UBUYECKUX OCHOB WM TIPUHITUIIOB JEHUCTBHS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS M TMPOBEACHUS
bu3nYeCKUX SKCIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOTyUYEHHOTO PE3yIbTaTa;

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

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoAuTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEZEJ0), 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
OCOOCHHOCTEM 00yYaromuXCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

@usnka — Hayka O mpupone. HayuHble METOABI MO3HAHHS OKPYKAOIIETO
Mupa. Ponb 3KCliepuMEHTa M TEOPUM B MPOLECCE TMO3HAHUS MPUPOJBL.
OKCcnepuMeHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUA M MporieccoB. HayuHble THIMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpuHIUIT COOTBETCTBUS.

Ponb u mecto ¢u3nku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIC
JATYUKH.

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.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

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

CBoboaHOe nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHue. [IBUKeHHE  MaTepUAIIBHOM  TOYKH 11O
OKPYHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, 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.

Habnronenne nBuxkeHUs Tena, OPOIICHHOTO TMOJ YIJOM K TOPU30HTY U
TOPU30HTANIBHO.



N3mepeHne ycKopeHusi CBOOOIHOTO MaICHHUS.

Hamnpagiienue ckopocTy pu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOWIECHHS MEXAY ITyTAMH, MPOUJICHHBIMUA TEJIOM 3a
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  otHocutenbHOCTH  ['anmunes.  IlepBeid  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 Ttarorenus. Cumia Tspkectd. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, CKoiapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpOTUBIICHUS MPU IBUKECHUU TEJA B )KUIKOCTH 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 B3aUMOJICHMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.

N3mepenue cuil.

CnoxeHue CHll.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HegsecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUU.

CpaBHeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIBXKEHUS.

VYcioBust paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmusvie pabomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3nHOBOM 00pasiie, OT ux JAehOpMaIIHH.

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.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi MarepualibHOW TOUkH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennumanbHas SHEprusl. [TorenumanbHas SHEprus YIIPYTO
nedhopmupoBaHHor — npykuHbl.  [loTeHlManpHas  SHEprust Tejla  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  Cuibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPrUM CUCTEMBI TEIN.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHnueckrue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHUE: BOAOMET, KOIED,
MPYXUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa MOTEHIIMATLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

N3ydenne abCOJMIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanne cBsi3u pabOThl CHIIBI ¢ U3BMEHEHHEM MEXaHWYECKON SHEPIHH
TeJla 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 TEJI U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3mepsl Mosnekyl. KonudectBo BemectBa. [locTosiHHas ABoraapo.

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



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHUE  MOJEKYJSIPHO-
KMHETUYECKOW TEOpUU HJACAIBHOTO ra3za. AOCOJIOTHas TeMmmepaTypa 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 mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuyeckrue yCTpOICTBA UM MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 10 MU PY3UHN )KUIKOCTEH U Ta30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBITHI, JTIOKa3bIBAIOIIINE CYIIIECTBOBAHUE MEXMOJIEKYJISIPHOTO
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 mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpEHHsASI 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U croco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Teruonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIJIOEMKOCTh BEIIECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh MPOIecCoB B MPUPO/IE.

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



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

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruu Teja MPH COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JIEUCTBHEM CXATOro BO3/lyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHre BHYTpEHHEN SHEPIUM (TeMIIepaTypbl) TeIa IpH TeIuionepeaaye.

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

Mopenu napoBoii TypOUHBI, ABUTATEN BHYTPEHHETO CrOpaHusi, 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 BO3AyXa. HacelmieHHBIM map. YaenbHas Temiora
napooOpazoBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUSI OT JIaBJICHMUSI.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibel. CoBpemeHHble Marepuaibl. [lnaBienue u
KpUCTajuIM3anus. Y AelibHasl TerioTa miasiienus. CyOaumanusi.

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.

HabGntonenue HarpeBaHus U MaBJIeHUsT KPUCTAUIMYECKOTO BEILECTBA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmsie pabomul

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO31yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inexkmpocmamuxa
OnekTpu3anus Tel. OJEKTpUYecKHil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. IIpOBOJHUKHM, OUANEKTPUKU W MOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KysioHa. TodedHbIN 3JIEKTPUUECKUAN 3apsil.
Onextpuyeckoe mnosie. Hampsxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYHEPHO3ULIUNA DNEKTPUUYECKUX Toyeil. JIMHUM HanpssKEHHOCTU 3JIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocThb
NOTEHUHUAIOB. [IpOBOOHUMKM M JUANEKTPUKU B BJIEKTPOCTATUYECKOM IIOJIE.
Jwusnextpruyeckasi MPOHUIIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckre yCTpOHCTBA M MNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTPOCTaTHUYECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3anmoeiicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEN.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTHH, PACCTOSHUSI MEXAY HUMH U JUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHEH CaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenune 31eKTpOEMKOCTH KOHAEHCATOPA.

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

DONEKTpUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cumna toka. [I0CTOSIHHBIN TOK.

Hanpsxenune. 3akon OMa 7151 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MApALIEIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanexkTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIAsi CHjia U BHYTPEHHEE CONMPOTUBIICHUE HCTOYHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKkTprudeckoi nenu. KopoTkoe 3aMbIkaHueE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COINPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCT.

DJIEKTPUUECKHI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBOTHUKH. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
noJrynpoBogHUKOB. CBocTBa p—N-niepexoa. [1omympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIN JHO/,
TEPMUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TMO/I, TaTbBAHUKA.

Jlemoncmpayuu

W3MepeHne CUiTbl TOKa U HaIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuyeHue cMenaHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILEH CHIIbI UCTOUYHHMKA 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
NO3HAHUS: SIBJICHUE, HAay4HbIH (akT, rumores3a, (Qpuamueckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, IKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIUU:
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 (BUbI TEIUIONEPEIayr, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOIMTHYECKAs IJUCCOLMALINS,
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 JAPYrHE), JBUraTreib BHYTPEHHEIO
CrOpaHus, mapoBasi TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHKCJIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBII IIPUHTED, ANEKTPOHArPEBATEIbHbBIC npuOopHI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBUE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnntHoe mone. Bexkrop MarHuTHOM wuWHAYKOuMW. [IpuHmMn cyneprno3uunun
MAarHATHBIX TMOJIeH. JINHMM MarHUTHOM MHAyKIuW. KapTuHa NMHUNA MarHUTHON
WHIYKIUH TO0JI MOCTOSHHBIX MAarHUTOB.

MarauTHoe T10J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUWH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHHUKA U 3aMKHYTOTO KOJIBIIEBOTO
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.

SIBeHne ANEKTpOMAarHMTHOM HMHAYKIMU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAS CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS TOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM IIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOUHTYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOJBUraTeNlb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKUWMYA MarHUTHOTO MOJIA.

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

[erictBue cuiel JIopeH11a Ha NOHBI JIEKTPOJIATA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKINH.

[TpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHAYKIHH OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydeHre MarHuTHOTO MOJISl KATYIIKH C TOKOM.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHuUmMHble KO1e0AHUA

KonebarenpHast cuctema. CBoOOAHBIE  MEXaHMYECKHE  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 KOJEOaHUS 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 mnapaMeTpoB KojeOaTeNnbHOM CUCTEMBbl (NIPY>KUHHBIA 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, nabopamopusvie 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 31eKmMpPOMAZHUMHbBLE 60JIHbL

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

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3YyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MpeJIOMIICHUE, Moysgpu3anus, Tudpakuus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX 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, YJIbTPa3ByKOBasl [IMarHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoOCTpaHEHUE MONEPEYHBIX U MPOJOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: ¥ MpeoMIICHUS] 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.

OTtpakeHue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. Ler.

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 TEOMETPUYECKON OTITUKH.

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

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

[Tonmsapu3zanus ceera.

TexHuyeckne yCTpPOWCTBAa M NPAKTHUYECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TIOJISIPOU/I.

Jlemoncmpayuu

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

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune naTepdepeHIIy CBETA.

Habmronenue nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIBbIO AUGPAKIIUOHHON PEIIETKY.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



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

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunpl  NPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOJYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAIlCHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. DHEPTHS
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

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

OTtkpoiThe u ucciegopanue porodPpdexra. OnbiTel A. I'. CroneroBa. 3aKoHbI
dotorpdexra. YpaBHenue OuHmTeitHa st hoTodddexra. «KpacHas rpanuiia»
dboToaddexra.

JHaBnenne cBera. OnbiThl 1. H. Jlebenena.

XHUMHUYECKOE IEHCTBUE CBETA.

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

Jlemoncmpayuu

®oTo3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydyenue u morjomieHue
(GOTOHOB TpU MEpexojie aToMa C OJHOTO YpPOBHS JHEPTrUU Ha NOpyrou. Bumbl
criekTpoB. CIEKTp YpOBHEU SHEPrUu aToMa BOJIOPO/Ia.

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

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyUEHHUE.

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



Llemoncmpayuu
Mopnens onsita Pesepdopra.
Onpenenenue AJIMHBI BOJIHBI J1a3epa.
Habnronenue IMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii saxcnepumenm, nabopamopmuvie pabomul
HaOmnroienue IMHE4aToro cnekTpa.
Tema 3. Amomnoe aopo
OKCIEPUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paavoakTUBHOTO u3iydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH 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 szipe. AnepHbie cunbl. Jlepekt Macchl sapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.
DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOIOIEHUS M PETrUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.
dyHIaMeHTalbHbIE B3auMOJIeHcTBUA. EAMHCTBO u3nueckol KapTUHBI MUDPA.
TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CUéTYrK MOHU3HPYIOIINX YaCTHUL.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
HccnenoBanre TpeKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

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

Bun 3Bé&nnoro Heba. Co3Be3nusi, sipkue 3BE3[BI, IUIAHETHI, UX BHIAMMOE
JIBUOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu CojHIAa W 3BE3.
3BE3AbI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacc —
CBETUMOCTB». 3BE3JbI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue



3B€3/1. COBpEMEHHBIE MPECTABICHUSI O MPOUCXO0XKACHUU U 3BOItonMKM CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmupenne Beenennoit. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaemMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN ISl ONPE/IeSICHHs TI0JIOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hab6monenus B Teneckon JlyHsl, mianet, Maeuynoro IlyTu.

Oo0o01maroLiee MOBTOPEHUE

Pony ¢usuku W acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb (PU3UUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(¢bU3nYECKOl KapTUHBI MHUpa B OOIIEM PSiTy 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.

Meowxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YPABHEHUH, TPUTOHOMETPUYECKUE
(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 U 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 O0Opa30BaHUSl KPUCTAUIMYECKOW PpEMIETKH, CHEKTPATbHBIN
aHaJu3.



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

Texnonozus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop MEPEMEHHOIO TOKa,
AJIEKTPOJIBUraTeNlb, WHAYKIUOHHAsA I€4Yb, pajap, pPaJIuONpUEMHUK, TEIEBU30D,
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 «®Pu3nKa» 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
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYalOIUXCsl PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

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 HUJIEHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIKOUYAsl 3CTETUKY HAYyYHOTO 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
Oyayuiei npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;

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 IpooiieM;

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) HIEeHHOCTH HAYYHOT0 MO3HAHMSA

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3y4eHUs  (QU3MKU  OCYLIECTBJIATH  NPOEKTHYIO U HCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUYaIbHO 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 IJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAIW3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MTPOOJIEM.
Bba3oBble ucciaenoBareibCKue 1eiCTBUA:
BJIaJICTh HAyYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM 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 3HAHUSA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTAaTh THUIIOTE3y €€ pEIICHHS, HaXOJIWUTh apryMEHThI I JOKa3aTehCTBa
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 3a7ayd B 00pa30BaTEIILHOM
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 3HAHUSI U3 PA3HBIX MIPEAMETHBIX 00J1aCTeH;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

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

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATh ITOMCK, aHaJIu3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHUH KOTHHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3aIMOHHBIX
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 ¢
y4ETOM Ha3HAYCHUS HMHPOPMAIIUK U TIEJICBON ayIUTOPHH, BEIOUpAst ONITUMAIIbHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIICHNE Ha YPOKax (PU3UKH U BO BHEYPOUHOU JEATEIBHOCTH,
pacro3HaBaTh MPEANOCHUIKA KOHQIMKTHBIX CHUTyallud ¥  CMST4arth
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 JEHCTBHM C y4éTOM OOIIUX
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 paboTHlI;

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 TMOBEJECHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYIHMPOBATH
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 paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

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

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

UCIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyaluH, BHIOOpa BEPHOIO
peLIeHHS;



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

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

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

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

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

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

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

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

HNPEAMETHBIE PE3YJIBTATBI

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

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

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

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUM CTPOCHMS BEIIECTBA U



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

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

OMHUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBIICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSSI J3HEprusi, padbora rasa,
KOd(PPUIIMEHT TMOJIe3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MpPU ONKHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOMCTBA BEMIECTBA U DJIEKTPUUECKHE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONHCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEMbIX
BEIIMYMH, MX OOO3HAUYCHHS M EIUHUIIBI; yKa3blBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYIO0 (M3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUYUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAHUYECKOM DHEPruM, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHITUN CYTEPIIO3UIIMKA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPEHEH KMHETUUYECKOW PHEPTrUU TEIUIOBOTO JBUKEHUS MOJIEKYII C
aOCOIOTHOM TeMIlepaTypoH, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pasinyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPUHIMAINBI JCHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3auyarh yCJIOBHsS UX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MIPOIIECCOB C HCMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, MPU 3TOM
dbopMynupoBath mpoOieMy/3amady W TUIOTE3Y Y4eOHOro HKCIEPUMEHTa,
coOMpaTh YCTAHOBKY M3 TMPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTH BHIBO/IBI,

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



4acTOTa CBETA, SHEPTHs U UMITYJIbC (POTOHA, IEPUOJI TIOJTypacaaa, YHEPTUs CBSI3H
aTOMHBIX SI7IEp, TPU ONMUCAHWUW MPABUIBLHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCITOJIb3yeMBIX BEJIMYMH, WX OOO3HAYEHWS W CIWHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOLIME JIaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BeJIUYUMHAMU,
BBIYHCIIATH 3HAaUCHHE (PU3NYECKON BETUUHHBI;

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

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

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

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

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

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: MPU O3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEIUYMH B BHJC TaOIUIl U
rpaduKoB, AeaTh BEIBOABI IO pe3yIbTaTaM UCCIICIOBAHHUS,

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

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



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

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

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

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, TNPHOOPOB U TEXHUYECKUX
YCTPONCTB, pa3nuyarh yCIOBUsA MX 0€30IaCHOTO UCIOJIb30BaHMS B MOBCEAHEBHOM
KU3HU;

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

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KHU3HH
Ul o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJICHUS B OKPY>KaroLIeH cpene;

paboTaTh B TpyNIe C BBHINOJHEHHEM PAa3JIMYHBIX COIUAIBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNNbl, pPalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYyalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILIEHUE paccMaTpUBaeMOn POOIJIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METOJbI HAYYHOI'O IIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Paznea 2. MEXAHUKA
bu6mmoreka [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Humamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

@Da30BbIe NEPEXOIBI

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



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

Hroro no pazneny

Pasnea 4. JIEKTPOJUHAMUKA

24

bubmuorexa [JOK
41 IEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 3neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK
' Pa3JIMYHBIX Cpeaax https://m.edsoo0.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ungpposbIie
Ne /i P Konrpoubusie IIpakTHueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpnen 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHas bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pazjnen 2. KOJIEBAHUS U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
Kose0aHus https://m.edsoo.ru/7f41c97c
59 MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTENBHOCTH https://m.edso00.ru/7f41c97¢c
Hroro mo pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 7
IICMCHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubnuorexa [JOK
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4.3 ATOMHOE PO

Uroro no pazgeny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 7 E;Ifg;rz?:;{;gg;;mng?c
Hroro no pasneny 7
Pazgen 6. OBOBLIAIOIIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 Et?f;:lll//lr?:;(szgroullif4lc97c
Htoro no pazneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE

Ne ara nudpoBLIe

Tema ypoxka Koutpoabubie IlpakTunuyeckue A p
n/n Bcero u3ydyeHusi oOpasoBaTejibHbIE

padoThI padoThI
pecypchl

®dusnka — Hayka 0 IPUPOJIC.

1 Hayunnie MeT(})] Bl HO?I,)H;HIfﬂ 1 bubmorexa [JOK

Y A https://m.edsoo.ru/ff0c32e2
OKPY’KaOIIET0 MUpPa
Ponb u mecTo pusuku B

5 (GhOopMHPOBaHUK COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnndeckoe JBHKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bu6mmoreka [IOK
nBuxenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

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

5 PaBHOYyCKOpEeHHOE MPSMOTIUHENHOE 1 bubmuoreka [IOK
JIBHKCHUE https://m.edsoo.ru/ff0c372e

6 CBoOoHOe majieHne. Y CKopeHue 1 bubnmoreka [JOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelHoe 1BUXEHUE.

7 JIBr>keHre MaTepraibHOM TOUKH T10 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [TpuHtIMTT OTHOCHUTENLHOCTH [ amuest. 1 bu6mmoreka [IOK



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

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cui. Bropoii 3akon bubmmorexa [JOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
Hprorona asis MatepuanbHON TOUKH

10 Tpetuii 3akon HeroToHa niis bubnnoreka [HOK
MaTepUaAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHusi. Cumna

11 Tsokectu. [lepBas kocMudeckas bubmorexa LHOK

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

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koadgdumment tpenus.

13 Cuia Cil‘[ OTI/IBJ'IGI?I/I(IS)I pu BI/IS(GHI/II/I bubmorexa HOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH HJIM Ta3e
[locTynarenbHOE U BpaliareibHOE

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

15 CHCTEMBI MAaTEPUAJIbHBIX TOYEK. bubnmuorexa [JOK
NmMnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uUMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

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

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

https://m.edsoo.ru/ffOc461a

18

19

20

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

JlaGopaTtopHnast pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUHU
TeJa Ha IPUMEPE PACTSHKCHUS
PE3NHOBOTO KIyTa»

KonTponbHas padora no teme
«Kunemaruka. /[unamuka. 3akoHbI
COXpaHEHHUs B MEXaHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. Audpoysus

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

22

23

24

Xapakrep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyin. Konuuecto
BemlecTBa. [locrossuHas ABoraapo

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

Ienscus

Uneansueiii raz B MKT. OcHoBHOE

bu6mmoreka [IOK

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

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

27 3akoH JlanbToHAa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora

28 «HccnenoBaHue 3aBUCUMOCTH MEXKITY
napameTpaMH COCTOSHUS
Pa3peKEHHOTO Ta3a»

29 N3omnporiecchl B naeaIbHOM Ta3e U UX bu6mmoreka [IOK
rpagudeckoe npeICTaBIeHNUE https://m.edsoo.ru/ff0c570e
BuyTtpennss sneprus
TEPMOJIMHAMHYECKOIN CUCTEMBI U

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

bubmuorexa [JOK

31 Brwt Temonepean https://m.edsoo.ru/ff0c5c36
VnenpHas TEMI0EMKOCTh BEIIECTBA.

32 KonunuecTBo Tennotel npu bubmmorexa LIOK

. https://m.edsoo.ru/ff0c5c36
Tertonepenayde. AnuadbaTHbBIN TIpolece

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

34 HeobOpaTtumocTs mporieccoB B bu6mmoreka [IOK



https://m.edsoo.ru/ff0c4fde
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npupoze. Bropoii 3akoH
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

ITpunnun nevicrBus u KII/I TermoBoi

bu6mmoreka [IOK

35 MaIIHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJIorHu4YecKre mpooIeMbl
TEIUIOHEPTETHKU
38 O6o6maromuit ypok «MounekymspHas bubnnoreka [JOK
¢usnka. OCHOBBI TEPMOAMHAMHUKID) https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no Teme
39 «Monexynsipaas pusuka. OCHOBBI bubmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnnorexa [HOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAs U OTHOCUTEJIbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxd. m https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucrammueckue n
42 amopdHble Tena. AHU30TPONH bubnuoreka [IOK
CBOWCTB KpHUCTAILIOB. JKuakue https://m.edso0.ru/ff0c65f0
KkpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[MnaBneHue U KpUCTATUTH3AIIHSL.
43 VnenbHas TeNioTa MaaBiIeHUs bubmmorexa [OK
g ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bu6mmorexa [IOK
44 Y 0
PABHEHHE TEILIOBOTO banatca https://m.edsoo0.ru/ff0c6820
45 DneKTpu3zanus Tei. INeKTPUIECKUun bubnuotexa [JOK

3apsn. [IBa BUa SIEKTPUYECKUX

https://m.edsoo.ru/ffOc6bcc
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3apsiI0B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIYIIPOBOAHUKH. 3aKOH COXPaHEHHUS bubmmorexa [IOK
YHpOBOA ’ P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueuHbIN 2IEKTPUYECKHAI bubmmorexa [IOK
¥y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [puHumn cynepnosuumuu bubnuorexa [JOK
SJIEKTPUYECKUX ToJe. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 moust. [Torenman. PasHocts bubmorexa [TOK
) Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TTpoBOAHNKY M TUDIEKTPUKH B
50 anpeKT OCTaTI/I‘IGI([JKOM noljw bubmiorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 DnekTpoéMrocTh. Konaencaro
p a p https://m.edsoo.ru/ff0c7126
DIEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOPa. DHEPrUs 3apsKEHHOTO bubmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGopatopHas pabota "M3mepenue
IEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NEKCTBUS U IPUMEHEHNE
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
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3azemyIeHHE SIEKTPONPUOOPOB

55

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

56

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

0.5

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

57

58

59

60

PaboTa 1 MOLTHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenna

3akon OMa A1 TOJTHOM (3aMKHYTOI)
anekTpuueckoii nenu. Koporkoe
3aMblkaHue. JJaboparopHas padota
«M3mepenne D/IC ncrtounnka Toka u
€r0 BHYTPEHHETO COMPOTHBIICHUS

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

O6o0maromuii ypok
«InexkTpoanHaMmukay / Becepoccuiickas
poBepouHas pabora

0.5

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c88be

61

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

DNEKTPUUECKUN TOK B BaKyyMe.

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

63 IpUMecHas IpoBoAUMOCTh. CBOMCTBA 1 bubnuoreka [IOK
p—~n-niepexoaa. 11omynpoBoIHUKOBEIE https://m.edsoo.ru/ff0c84ae
npudopbI
DJIEKTPUUYECKUI TOK B pacCTBOpax U
paciuiaBax 3JIEKTPOJIUTOB. bubnnoreka [JOK

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

65 . 1
HECAMOCTOSTENbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Imazma
OnexTpudeckrue Npudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH
KonrponbHas pabora no reme

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

68 PesepBHblit ypok. O000maronuii ypox 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB 110 68

[TPO'PAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kontpoabnsie  Ipakrueckue il:;:eﬂl/lﬂ :)I;l[()l;l;z?;fenbnme
padoTbI padoThbI pecypeni
[TocTosiHHBIE MAarHUTBI U X

1 B3auMoOeicTBUE. MarHuTHOE II0JIE. 1 bu6nmoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUM https://m.edso00.ru/ff0c9778
MarHuTHON MHIYKIIUH
MaruuTtHoe 1ose MPOBOJHHKA C

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

3 JlaGopatopHnas pabora «3yueHue 1 1 bubmmnoreka [HOK
MAarHUTHOTO IOJIA KaTYLIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cumita Amnepa.

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

JlelicTBME€ MarHUTHOTO TTOJIS HA

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

6 BEKTOpa MarHuTHOM MHAYKIMU. 3J1C 1

WHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

naaykuuu Gapanes

10

JlaGopaTopHas paboTta
«HccnenoBanue sIBJICHUS
ANEKTPOMArHUTHOU WHIYKIIHH))

NuaykTuBHOCTB. SIBIeHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHUTHOTO TOJIsl KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE IOJIe

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

O6o06maromuit ypok «MarautHoe
noJje. DIeKTPOMarHuTHAsT HHIY KIS

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

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

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

11

KonTponbhas pabota no teme
«MaruuTtHoOe nose.
DNeKTpOMarHuTHasi UHIYKLIUSD

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

12

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

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

13

JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTU
Mepro/Ia MajbIX KoJeOaHuil rpy3a Ha
HHUTHU OT JJIMHBI HUTHU U MAaCChI I'py3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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QJICKTPOMArHMTHBIC KoJIeOaHUS B
nacajibHOM KoJieOaTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYECCKNMU U
SJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

15

®opmyna Tomcona. 3akon
COXpPAaHCHUA SHCPIrUr B UACAIIbHOM
KoJie0aTeIbHOM KOHTYpE

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

16

[Ipeacrasnenue o 3aTyxaromux
KosieOaHusx. BoIHy X 1eHHbIC
MeXaHUYeCKHe Kojebanus. Pe3onanc.
BbIHy X IeHHBIE 3JICKTPOMAarHUTHBIC
Kose0aHus

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

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYHOE U
JICWCTBYIOIIIEE 3HAYEHHUE CHIIbI TOKA U
HaIpsKEeHUs

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

18

19

20

Tpaucpopmarop. IIpoussoactso,
nepenavya u noTpedieHue
JIEKTPUYECKON YJHEPTUN

YCTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro ToKa,
JIMHUH 3JIeKTponepeaady

DKOJIOTrM4ECKNE PUCKU TIPU
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnonb3oBanus
3JIEKTPOIHEPTUH B IOBCEAHEBHOMN
KU3HU

bubnunorexa LIOK
https://m.edsoo.ru/ff0cc324



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

MexaHnudeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTb

bubnunoreka LIOK

21
pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunblie ¥ MPOIOJIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTH bubmmoreka [JOK
3ByKka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHBIE BOJIHBI, UX
23 cBoiicTBa 1 ckopocTs. [llkana bubmmorexa LIOK
p ' https://m.edsoo.ru/ffOccfe
AJIEKTPOMATrHUTHBIX BOJH
[TpuHIMIIBI paTUOCBSI3U U
24 TeneBuieHus. Pa3Burue cpeacTs
cBsi3u. Pagmomnoxkarus
o5 KonTponbnas pabota «Konebanus u bubmmoreka [JOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
[IpsimonnHENHOE pacpoCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpeje. bubmuoreka [IOK
ToueuHslil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa LIOK
p L P https://m.edsoo.ru/ffOcd4e0
M300paKeHM B IJIOCKOM 3epKajie
[Ipenomnenue ceta. [lonHoe
28 BHYTpEHHee oTpakeHue. [IpenenbHbiil bubmuorexa [JOK
YI0JI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKCHHUS
29 JlaGopatopnas pabora «M3mepenue bu6muoreka [IOK
MOKa3aTelis IPEJIOMIICHHS 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
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https://m.edsoo.ru/ff0cd67a

nrH3e. PopmyIia TOHKOM JIMH3HI.
VBenu4yeHue JTNH3EI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas pabota

31 «HccnenoBanue cBOMCTB
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
39 oenoro ceera. L[er. JTabopaTopHas
pabota «Habmonenne aucnepcuu
CBETa»
33 Nnrtepdepennus creta. Audpaxims bubmmoreka [JOK
ceera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOoCTh CBETOBBIX BOJIH. Bbu6motreka [JOK
[Tonsapuzanus cBera https://m.edsoo.ru/ffOcf02e
35 OnTryeckue MpuOOpPHI U yCTPOIICTBa U
YCIIOBUS UX 0€30MaCHOTO IPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaccuueckor MexaHukH. [loctynarsl bubnnorexa [JOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHre BpEMEHH U COKpaIlEHUE Bubmmorexa [IOK
p p https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi ¥ UMIYJIbC PEIATUBUCTCKOMN
38 gacTullbl. CBSI3b MACCHI C YHEPTHUEH U Bubmmorexa [IOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPIHsl MOKOS
Kontponbnas padota «Onrtuka.
. bubmuoreka [{OK
39 OCHOBBI CIETIHATTHFHON TEOPUHU

OTHOCUTCIBHOCTH))

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
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https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. opmyna [lnanka. DHeprus

bubnunorexa LIOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U UCCIIEI0BAHUE B LIOK
nOINOTEKA
41 . A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddpexra. YpaBHEHHE
42 BﬁHmTegl)Ha J'I(ii)I(I)Q)OTOB(i)(;@)eKTa bubnxorexa LTOK
a ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» portosrddexra
Jasnenue cBera. Onbitsl [1. H.
43 JlebeneBa. XuMuueckoe ACHCTBUE bubmmorexa LIOK
AICBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucTsa u
MPAKTUYECKOE MPUMEHEHHUE:
44
(boTorMeMEeHT, POTOAATUHK,
CONHEeYHas OaTapesi, CBETOUO]T
45 Pemrenue 3amau mo reme «JI€MEHTHI bubmuoreka [IOK
KBAaHTOBOM OIITHKH) https://m.edsoo.ru/ff0d0302
Monens atoma Tomcona. OmBITEL
46 Pesepdopna no paccesHuro a-4actu bubmmorexa [OK
pLOpPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHast MOJ€Ib aTOMa
bubnunorexa LIOK
47 IT b
OCTYNIATEL Hopa https://m.edsoo.ru/ff0dOafa
H3myyenue u morionieaue (oToOHOB
48 II 1/1}1,16 X0/ aTOM:I co H(()bro OBHS bubmmorexa [JOK
p pexol . A P https://m.edsoo.ru/ff0dOafa
SHEPTUH Ha Apyroi. Buapl ciekTpoB
BonHoBbIe cBOlicTBa yacTull. BoHbI
. bubnuotexa [JOK
49 ne bpoins. Kopnyckymnsapao-

BOJIHOBOM nyanu3m. CIOHTaHHOE U

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

50

51

52

53

54

55

OTKpBITI/Ie PaAnO0aKTHUBHOCTH. OMBITEI

Pesepdopaa no onpexnenenuio cocrasa

PaaAOaKTUBHOI'O U3JTYYCHUSA

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

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

OHeprus CBA3M HyKJIOHOB B S7pE.
SnepHsle peakuuu. A nepHblit
peaktop. [Ipobaembl, mepCcreKTUBEL,
JKOJIOTUYECKUE ACIIEKTBI A1epHON
JHEPIreTUKU

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOHA. MeTobl HAOMIOACHUS U
pEerucTpanyu 3JIEMEHTAPHBIX YACTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3anmMoaercTBud. EnMMHCTBO
(bU3UIECKOI KapTUHBI MUPa»

Otansl pa3BUTUS ACTPOHOMUHU.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHue acTpoHOMHUU. Bun
3BE3HOrO Heba. Co3Be3ausl, spKue
3BE3/TBI, UTAHETHI, X BUIIMOE
nswkeHne. ColHeuHast CcTeMa

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

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

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

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



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

56

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

S7

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

58

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

59

Bcenennas. Pazberanue rajakTuk.
Teopus bonbpmoro B3peIBa.
PennkroBoe uznydeHue.
Meraranaktuka

60

61

HepemeHHHe HpO6J'IeMBI ACTPOHOMUU

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMMUHU U aCTPOPUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
aACTPOHOMHUHU B SKOHOMHUYECKOI,
TEXHOJIOTHYSCKOM, COITMATbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
yesoBeKa

63

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

64

O6o06maromuit ypok. Pomib




(busnueckoit Teopun B GOpMUPOBAHUH
MpEeACTABICHUH 0 PU3NIECKOM
KapTUHE MHpa

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

HayYHBbIX HpeI[CTaBJ'ICHI/Iﬁ O IIpHUpOALC

66 PesepBHbIil ypok. MaruutHoe noie.

DneKTpoMarHuTHast MHIYKIUs

PesepBHbiiil ypok. Ontuka. OCHOBBI
67 CHeIaIbHON TCOpUHr
OTHOCHUTEIIbHOCTH

Pesepnbiii ypok. KBantoBas ¢pusuka.
68 DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

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

OBIIEE KOJIMYECTBO YACOB 10
[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

10.1

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMHUPOBaHHHM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKOUN NEATEILHOCTH

moaei

10.2

VY4YUTBIBaTh TPAHHIIBI IPUMEHEHHS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKA, MHEpUUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TENO, UACAIBHBINA I'a3; MOAEIU CTPOCHUS Ia30B, JKUIKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHUKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTPOEHHs BEIleCTBA W  JJIEKTPOJMHAMUKH: pPAaBHOMEPHOE W
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
Ted, JABWXKEHHE IO OKPYXXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
nuddy3usi, OpPOYHOBCKOE JBUKEHHUE, CTPOCHUE IKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJ1aX/1IeHNHn), TEIJIOBOE paBHOBECHE, HCIApPEHHEe, KOHJIEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allUs, KWUIIEHHE, BJIaXXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAy IapaMeTpaMHM COCTOSIHMS Ta3a B M30IpOLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAa0B

OnwuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCHONb3yd (uznueckue
BEJIMYUHBL: KOOPJIHMHATA, IIyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tella, CWJIa, WMIYJbC Tela, KHHETUYECKas DHEPIrus,
MOTEHIMAJbHasl JHEprus, MeXaHWdeckas pabora, MexXaHHW4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NUECKUNA CMBICT
WCIOJIb3YEMBIX BEJIWYMH, MX OOO3HAU€HUs M €JAMHHUILIBI, HaXOAWUTH
(GbopMyIIbl, CBSI3bIBAIOIIME JAaHHYIO (PU3NYECKYIO BEIMYUHY C APYTUMU

BCINMYMHaMU

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMICTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJb3ysl (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CpPeAHssl KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJIpaTH4Has CKOPOCTb MOJICKYJ,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSST JHeprusi, pabora Trasa,
KOd(pPUIIMEHT TOJIE3HOr0 JEWCTBUS TEIJIOBOTO JBUTATENS, IPHU
ONHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEITUUUHY C IPYTUMH

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUYECKHE CBOWCTBA BELIECTBA U
QJIEKTPUYECKUE  SBICHUS  (IPOIECCHI), HCMONB3YSd  (HU3NUECKUE
BEJINYUHBI: AIEKTPUYECKUI 3apsn, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
OMMCAaHUU TPABUIBLHO TPAKTOBATh (PU3UYECKUI CMBICI HCIIOJIb3yEMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIIBI; YyKa3blBaTh (OPMYJIHI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyI0 BEIUYMHY C JAPYTUMHU

BCINYNHaMUN

aHaJM3UpOBaTh (PU3MUECKHE TMPOLECCHl M  SIBJIEHHS, HCHOJb3Ys
¢u3nyeckye 3aKOHbI U MIPUHLUIIBL: 3aKOH BCEMUPHOTO TsArotenus, I, 1l
u Ill 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHMYECKON IHEpruH,
3aKOH COXpaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIO3UIINN CUJI, TPUHIIUII
paBHONpABUsS HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOEHHs BEILIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBUKEHMSI MOJIEKYJT C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXPAaHEHHUs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) MPUMEHUMOCTH
OOBSACHATD OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3ivyaTh YCIOBUS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 HCCIISTOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MIPH
3ToM (QopMyITUpOBaTh MTpoOiieMy (3agady) W THUNOTE3Y Y4eOHOTro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

000py10BaHusl, IPOBOJAUTH OMBIT U (POPMYIHPOBATH BHIBOBI

10.10

OcyiecTBiATh MpsIMbIE U KOCBEHHBbIE HM3MEpEeHUs (PU3MuecKux

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/IBMepeHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3NYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMH; NPU 3TOM KOHCTPYMPOBATH
YCTAHOBKY, (PMKCHpPOBATh pE3yJIbTaThbl MOJYYCHHOH 3aBUCHUMOCTH
(bu3MYecKrX BEIUYHMH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECA0BAHMA

CobmromaTh mpaBmiia  0O€30MAacCHOTO  TpyJa TPU  MPOBEIACHUU
UCCIICIOBAaHUA B  paMKax y4yeOHOro OSKCIEPHUMEHTa, Y4eOHO-
HCCIIEIOBATENBCKOM M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 00OPYI0BAHHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DPU3NYECKON MOJENbBIO,
UCHONb3ysd (U3NYECKUE 3aKOHbl M NPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelieHus,
MIPOBOAUTH PAcUE€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4du: BLICTPAUBATb JIOTN4YCCKHU
HCTIPOTUBOPCUUBYIO LCIOYKY paCCYDKI[CHI/Iﬁ C OHOpOI71 Ha M3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U Q)HSI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHUMH YYEOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHpPOBaHUS,
UHTEpIpeTalMi W NPEACTaBICHUS y4eOHOW M Hay4YHO-NOMYJISIPHOMN
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX MCTOYHUKOB; KPUTHUYECKH

AHAJIIM3UPOBATDH ITOJTYy4aCMYHO HH(bOpMaI_II/IIO

[IpuBoaMTH TpHUMEpBI BKJIAaJa POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(¢u3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUSA B Oprncanmeﬁ cpeac

PaGoTtate B rpymme ¢ BBINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYMIbI, PANUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IUJIAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTyallUsiX, aJIeKBaTHO OILIEHMBATh BKJIaJ KaXJOro M3 YYaCTHUKOB

IPYNIBl B PELICHHE pacCMaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero o01ero odpasoBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4YyHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B MPAKTUYECKON AESITETbHOCTU
JFO/IEH, IETOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS U3YyUYEHHBIX (U3UYECKUX MOJIEIICH:
TOUEYHBIN AIEKTPUUECKUI 3apsij, AepHas MOJENb aTOMa, HyKJIOHHas

MO/IETIb aTOMHOTO si/ipa MPU PELICHUH PU3NYECKUX 3a]au

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MPOIECChl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
UIEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
AJNIEKTPOMAarHuTHasT MWHAYKLUMS, JCHCTBME MAarHUTHOrO TMOJs Ha
IPOBOJHUK C TOKOM U JBWXKYLIMHCA 3apsl, 3JIEKTPOMarHuTHbIE
KonebaHWs W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTORIEKTpUUECKUil 3 dexT
(potoaddekrt), cBeToBOE HaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOpPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYI0 MPOBOAUMOCTh Pa3IUYHbIX
Cpel) U DJIEKTPOMAarHWTHbIE SBJIEHUS (TPOIECCHI), HCIOJIb3YS
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, JJIC, pabora Toka, WHAYKIMS MarHUTHOTO
noyid, cuna Awmmnepa, cuia JlopeHna, WHAYKTHBHOCTh KAaTyIIKH,
SHEPrusl IEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ] M 4YacToTa
KojeOaHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJia TOKa B Ipoliecce
rapMOHHYECKHUX AJEKTPOMAarHUTHBIX Koje0aHui, boxycHoe
paccTosiHuE W ONTHUYECKas CWJIA JIMH3BL, IPU ONHUCAHUU IPAaBUIIBHO
TPAaKTOBaTb (PU3MUYECKUII CMBICT HCIOJIB3YEMBIX BEIMYUH, HX
0003HAUeHMsT W EIUHMIbI, YKa3blBaTb (HOPMYJbl, CBSA3BIBAIOIINE

JTaHHYIO0 (PU3MYECKYIO BETUUHUHY C IPYTUMH BETUYUHAMU




11.5

11.6

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCITIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaaa, OSHEprusa CBsA3M AaTOMHBIX SAACP, IHIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)1/1314%01@1171 CMBICJI UCIIOJIB3YCMBIX BCJIMYHMH,
nX 0003HAYCHUS H CAWHUIIBI;, YKAa3bIBATb q)OpMyJIBI, CBA3BIBAIOIIUC
JaHHYIO (I)I/ISI/IIICCKYI-O BCIIMYHUHY C APYIr'UMU BECINYMHAMU, BEIYHUCIIATH

3HA4YCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YsI
¢usnveckue 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJICAOBATEIbHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoynsa — JleHna, 3aKOH 3J€KTPOMarHUTHOM WHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI  IPEJIOMJICHHS CBETa, ypaBHEHHE OWHINTEWHaA  JUIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHHUsS DSJEKTPHUUYECKOTO 3apsja, 3aKoH
COXpAaHEHHUsT  MacCOBOI'O  YHUCJA, TMOCTynarel  bopa, 3akoH
paZMOaKTUBHOTO pacraja; MpH 3TOM pPa3IdyaTh CIOBECHYIO
(bOpMyYJIHPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKCHUE M YCIIOBHS

(rpaHu1IBI, 00J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArdHuTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH HM300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOU JIMH301

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIONIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPpH
sToM (opmynupoBaTh TMpobieMy (3agady) U THUIOTE3Y YUIEOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEIIOKEHHOTO

O60py,[[OBaHI/I}I, MMPOBOAUTDH OIIBIT U (I)OpMy.HI/IpOBaTL BBIBObI

11.10

11.11

OCYII_ICCTBJ'H{TB npsaMbI€ W KOCBCHHBLIC H3MCPCHHUA (bHSI/I'—IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; IIPU ITOM KOHCTPYUPOBATh YCTAHOBKY,
(¢bukcupoBaTh pe3yJbTaThl IOJYYEHHON 3aBUCHUMOCTH (PU3MUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeaTh BBIBOBI [0 Pe3ysIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna NpH  POBEICHUU




WCCIEOBAaHUNH B paMKax YydeOHOTO JKCIEpUMEHTa, YyueOHo-
HCCJIEN0BATEIbCKON U MPOEKTHOU AEATEIbHOCTU C MCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1a00paTOPHOro 000pyJ0BaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCTOJNB3ys (U3UYECKUE 3aKOHBI M TPUHIIMIIBI, HA OCHOBE aHajm3a
yCIOBHS  3ala4d  BBIOMpaTh  (PU3MYECKYH) MOJETb, BBIACIATH
¢dbu3nueckre BENMWYUHBI U (OPMYJIBI, HEOOXOIUMBIC ISl €€ PEeIICHUS,
MIPOBOJIUTH PACUYETHI M OLCHUBATH PEAIbHOCTH MOJyYEHHOTO 3HAUCHHS

(bu3nYecKOil BETUYNHBI

11.14

11.15

11.16

PemraTe Ka4€CTBCHHBIC 3aJa4du: BbBICTPAUBATDH JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIOYKY paccyx(z[eHHﬁ C OHOpOfI Ha M3YUCHHBIC

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

Hcnonp3oBaTe MOpU  pelICHMH Y4Y4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUISL TIOWCKA, CTPYKTYPHPOBaHUS,
UHTEpIpeTalMi U NPEJICTaBICHUS y4eOHOW M Hay4YHO-IOMYJISIPHOMN
uHpOpMalMY, NOJYYEHHOM M3 Pa3IMYHBIX HMCTOYHUKOB; KPUTHUYECKHU
aHAJIM3UPOBATh MOJyyaeMyto HH(POpMaIUIO

OOBSICHATh NMPUHLMIIBI ACHCTBUS MAIIMH, NPUOOPOB U TEXHUUECKUX

YCTPOICTB; pa3iauyarh YCJIOBHMSI HMX OE€30IacCHOrO HCIOJIb30BAaHUS B

MOBCETHEBHOM KU3HU

11.17

[IpuBoauTe mpHUMEpHl BKJIa/Ja POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPY’KAIOIIEr0

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pPOBbS MU

cOOJIIOACHUSI HOPM SKOJIOTMYECKOT0 MOBEJICHHUS B OKpY KaloIlel cpeae

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHmbl,  PalMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJCKBaTHO OLEHMBATh BKJIAJ KaXKIOT0 W3 YYaCTHHUKOB

IpYMIIbI B pELIEHHE paccMaTprUBaeMoil MpooIeMbl




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTHI COleP:KAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHN A

®usuka — Hayka o npupoae. Hayunbie
11 METO/Ibl IO3HAHUS OKpy>Karouiero mupa. Poib
JKCIIEpUMEHTA W TEOpUH B  IIpoulecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H

1 npoueccoB. Hayunsie runoressl. Ousznueckue
3aKOHbl U TeOpuH. ['paHULIBI TPUMEHUMOCTH

19 (buznuecKux 3aKOHOB. [Tpuamn

' cootBeTcTBUs. Poinb u Mecto ¢usuku B

(hopMupOBaHUH COBPEMEHHOM HAay4YHOU

KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeILHOCTH JII0IEH

2 MEXAHUKA

##HPari#KUHEMATUKA

Mexaanueckoe nBuxeHne. OTHOCUTEIIBHOCTh
211 MexaHnueckoro aBmxkeHnsa. Crucrema oTcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHssl CKOPOCTb,
MTHOBEHHass  CKOPOCTb) H  YCKOpPCHHE
21 2.12 MaTEpUATIBbHOU TOYKH, MX IPOEKIUH HAa OCH
' CHCTEMBI KOOp/MHAT. Crnoxenne

MIEPEMEILEHUH U CIIOKEHUE CKOPOCTEN

PaBHOMEpHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBUKCHUE. I'paduxu
2.1.3 3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHS, yTH " epeMeIIeHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.2

2.14

2.15

2.1.6

2.1.7

CBobOomHoe majgeHue. Y cKopeHrue CBOOOHOTO

najgeHust

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
JNBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOWCTBA: CIUJOMETP,
JBU)KEHUE CHApAJZIOB, LECMHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3zmepenne
MIHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIYy MyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JBH)KEHUU C HAYaJbHOM CKOPOCTBIO, PABHOM
Hyt0. M3ydyeHne NBUKEHUs IIapyuKa B BSI3KOU
JKUJKOCTU.  M3ydeHWe  JBWIXKEHHS  Tela,

6p0HJCHHOr0 TOPHU30HTAJIBHO

HH#Part## IMTHAMUKA

2.2.1

[Tpunamn OTHOCHUTEILHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuunanbHbie

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IlpuHuun cynepnosunuu

CHUJI

Bropoi1 3akoH HproTroHa nus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon HeroToHa s

MaTCpHaJIbHBIX TOUCK

2.2.4

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsSHKeCTH.

HCpBaﬂ KOCMHUUYCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIB)XCHUA u CHJIa TPCHUMA IIOKOA.

Koaddumnment tpenns. Cuna conpoTHBICHUS




IpH ABUKCHUU TECJIa B X KUAKOCTH HUJIM T'a3C

2.2.7

2.2.8

2.2.9

[TocTynarenbHOe U BpalaTeIbHOE JIBHXKEHHE
a0COJIIOTHO TBEPIOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAIllCHHS.

[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

Texunueckue YCTPOﬁCTBaZ INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktrueckue padoThl. M3ydeHue NBHKEHUS
Opycka M0 HaKJIOHHOM IUJIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOLIUX
B jaedopMupyeMoll TpyKHHE W PE3UHOBOM
oOpa3iie, OT BeIMYMHBI WX Jedopmammm.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

#H#Par#H#3AKOHBI COXPAHEHIM A B MEXAHUKE

NMnynec MaTepHambHOM TOYKH, CHCTEMBI

2.3.1 MaTepHUaJIbHBIX ToueK. MMmynbc cuiasl u
M3MEHEHHE UMITYJIbCa Tela
232 3akoH coxpaneHus umnyinsca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
o Teopema 0 KUHETHYECKON SHEPTUU
[MorenumaneHast oHeprus. [loTeHuumanpHas
236 SHEPTHs YIpyTO nepopMupoBaHHON
o npyxunbl. IloreHnmanbHas »Heprus Tena
BOJIM3H TOBEPXHOCTH 3eMITH
[ToTreHnmanpHbple ¥ HEMOTEHIMATBHBIC CHITBL.
237 CBs3b  pabOThl HEMOTEHUHUAIBHBIX CHII C

U3MCHECHUCM MEXaHHYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKkoH COXpPAaHCHUA




MEXaHUYECKON SHEPrUun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
23.9 TexHudeckue yCTpONCTBA: IBUKEHUE PaKeT,
- BOJIOMET, KOIIep, IPYKUHHBIN UCTOJIET
[Ipaktrueckue pabotTel. HM3ydeHue cBs3H
23.10 CKOpPOCTEM Tel TMpu HEYNpyrom yJape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHUYECKOM OHCPIUU TCJia

MOJIEKYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIAPHO-KUHETUYECKON TEOPUU

311

OcHoOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHoBckoe
neuxenne. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHCﬁCTBHH HacCTull BEIICCTBa

3.1.2

Mopgenu CcTpoeHusT Ta30B, KUJIKOCTEH U
TBEPABIX Tel U  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3TUX MOJEIICH

3.13

3.1.4

Macca w™onekysn. KonudecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [Ilkama remneparyp Lenscus

3.15

3.16

3.1.7

Mopnens  upeanpHOro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPUH UJICAIIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON HYHEPIUU TEIUIOBOTO JBHKECHHUS
yactul rasa. [lIkana remneparyp KenbBruna
VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlanpTOHA

3.1.8

I'azoBbie 3akoHBI. M30mpo1IecCHl B UA€aTbHOM
rase ¢ IOCTOSTHHBIM KOJIWYECTBOM BEIECTBA:

M30TEpMa, U30X0pa, H300apa

3.1.9

Texauueckue YCTpOWCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

321

3.2.2

[Ipaktuyeckne paboTel. M3mepeHue Macchbl
BO3JyXa B KJIaCCHOM KoMHarte. MccienoBanue
3aBUCUMOCTH MEKy IIapaMeTpaMH COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJINMHAMMKNA

TepMmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObI €€ H3MEHEHNS

KonunuectBo Ternotel u paborta. BuyTpennss

OHEPIUs OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

3.2.3

Buasl Ttemmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMS, U3Ty4deHue. TermnoéMKocTh Tena.
VYnenbHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

3.24

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKuU. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckass HHTEpIIpETAIUSL

paboTsI raza

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3oBanus sHEpPTUH
B TeIoBbIX MammHax. Koaddumnmenrt
none3noro  geictBus  (manee —  KIIM)

teroBoit mamuHbl. [{ukn Kapuo u ero KIT/]

Bropoit 3aKOH TEPMOINHAMUKH.
HeoOpaTtumocTs  mporeccoB B MPHPOJE.
TeruoBsle JBUTATEIN. OKOJIOTHYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texanueckue YCTpOWCTBA: J(BUTaTENb
BHYTPEHHETO cropasnus, OBITOBO

XOJIOANUJIbHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. 3MepeHue yaeabHOR

TEIIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BBIE

INEPEXO/IbI




4.1

33.1

3.3.2

[TapooOpa3oBanue n koHaeHcanys. Mcnapenue
u KHIICHHE. VY nenbHas TEIUIOTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATyPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAS W OTHOCHTEIbHAs BJIAXKHOCTh

BOo3ayxa. HacellieHHsbIi nap

3.3.3

334

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMeHHHC MaTCpHrabl

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

terutoTa tiasieHus. CyOnmumarus

3.35

3.3.6

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuyeckue yCTpPOHCTBA: TUTPOMETp U
MICUXPOMETP,  KaJOPUMETP,  TEXHOJOTHUH
MOJIyYE€HUS COBPEMEHHBIX MAaTE€pHAJIOB, B TOM

YHUCJIC HAHOMATCPHAJI0B, 1 HAHOTCXHOJIOTHHU

3.3.7

411

[IpakTnueckue paboTHI. N3mepenue

BJIA’)KHOCTH BO3yXa

SJIEKTPOAMMHAMUKA
#HPar### O JIEKTPOCTATUKA

Onextpu3anus Tea. DNeKTpUYecKui 3apsin. Ba

BUAA SJICKTPUYCCKUX 3apsaa0B

4.1.2

HpOBOI[HI/IKI/I, AUSJICKTPUKHU u

MTOJIYTIPOBOAHUKHA

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

414

Bzaumopeiictue 3apsanoB. 3akoH Kynona

4.1.5

4.1.6

DneKTpryeckoe oJie. HanpsxénnocTts
ANEKTPUUYECKOTO OJIS. [TpuHIMI
CYNIEPIIO3UIINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorenmman. Pa3zHocTh MOTEHITHAJIOB

4.1.7

HpOBOIIHI/IKI/I U OUSJICKTPUKKU B IMOCTOAHHOM




4.2

QJICKTPUICCKOM ITI0JIC. ILI/IZ-)JIGKTpI/I‘{eCKaSI

IIPOHULIAEMOCTh
DIIEKTPOEMKOCTb. Konpencarop.
4.1.8 OneKTpOEMKOCTh IIOCKOIO  KOHJIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnyeckue  yCcTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3alUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYWHBINA IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKHU TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcnoBus CyHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsixenune. 3akon Oma a1 yyacTka nenu
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIBbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaieNbHOe,
o CMEIIaHHOE COEAMHEHNE TPOBOIHUKOB
PaGora snexTpuueckoro Toka. 3akoH Jxoys
4.2.5
— Jlenna
4.2.6 MOoONIHOCTh 3IEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (manee — DJIC) wu
427 BHYTPEHHEE CONPOTHBIICHUE UCTOYHUKA TOKA.
o 3akon Oma it  TONHOM  (3aMKHYTOW)
aNeKTprudeckoi memu. KopoTkoe 3aMbIkanne
DneKTpoHHAas MTPOBOMMOCTH TBEPIBIX
428 METaJJIOB.  3aBUCUMOCTH  COMPOTUBIICHHUS
o METaJIOB oT TEMIIEPATYPHI.
CBepXmpoBOIUMOCTD
12.9 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa

OJICKTPOHHBIX ITYYKOB




4.2.10

[MonynpoBoanuku. CoOCTBeHHAs! M IPUMECHAs
IIPOBOAMMOCTB IOJIYNPOBOAHUKOB. CBOMCTBa

p-n nepexoaa. [TomynpoBogHUKOBBIE TPHOOPHI

4211

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAsS JIUCCOLHAIINSL.

DneKTpoan3

4.2.12

4.2.13

4.2.14

11 KIIACC

DNEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN W HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble THUIBI CaMOCTOSITEIIHLHOTO

pazpsna. Monnus. [1nazma

Texnuyeckue  yCTpoMCTBa: amrepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTPOTUBIICHUS, BaKyyMHBIH JTIO]L,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HI/IKOBHﬁ AUOoA, ralbBaHUKa

[IpakTnueckue paboThLI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC UCTOYHMKA TOKa M €ro
BHYTpPEHHEro cornpotusnenus. HabmroneHnue

AIIEKTPOITH3a

Kon Koanposepsiemoro

pasaeiia 3JIEMCEHTA

IIpoBepsiemble 3JIeMeHThI COIEePsKAHUS

4 SJIEKTPOAMMHAMUKA
#HPart##MATHUTHOE ITOJIE. DJIEKTPOMATHUTHAA MHAYKIMA
[TocrossuHble MarHuThl. B3aummonencrBue
431 ITOCTOSTHHBIX MarHUTOB
4.3 MarnutHoe 1mosie. BexkTtop MarHuTHOU
432 nHAyKoud.  [lpuHnunm — cyneprosunum.

Jlunum wmarnutHOM wuwHAykuuu. Kaptuna

JUHUM  MAarHuTHOM  MHAYKIUM  MOJIA




IIOCTOSAHHBIX MAarHuTOB

MarsnutHoe 10JIE NIPOBOAHUKA C TOKOM.
Kaptuna JmHUN 1OJSA AJMHHOTO INPSMOTO

INpOBOAHMKA M 3aMKHYTOI'0 KOJIBICBOI'O

433 MPOBOJHMKA, KATyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpOBOAHUKOB C
TOKOM
4.3.4 Cuita AMriepa, €€ MOZyJIb M HallPaBJICHUE
Cuna JlopeHiia, e€ MOlyJib U HallpaBJICHUE.
JBr>kKeHue — 3apspDKEHHOM — 4acTUIbl B
435 OJIHOPOJHOM MarHuUTHOM Tone. Pabota
cuibl JIopeHna
4.3.6 SIBneHune HNeKTPOMArHUTHON MHAYKITUU
4.3.7 [ToTok BekTOpa MarHUTHON MHAYKIIUU
OJ1C unayKimu. 3aKoH 3JI€KTPOMarHUTHOM
4.3.8 naaykuuu dapanes
BuxpeBoe osnextpuueckoe mnone. IC
WHIYKIUM B TPOBOJHUKE, ABUXKYILEMCA
439 MOCTYMATEIbHO B OJHOPOJHOM MarHUTHOM
rnose
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. SIBIEHHE CAaMOMHIYKIIMH.
43.11
O/1C camouHayKIUN
DHeprusi MarHUTHOTO TMOJsl KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSIHHBIC
MAarHUTHI, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenue
4315 MarHMTHOTO TIOJII KAaTyIIKH C TOKOM.

HccnegoBanne JeMCTBHS  MOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoMm. MccnenoBanue




SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKOWUN

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.1.2

Konebarenprast cucrema. CBoOOmHBIE
koyieObanus. [apMoHMueckue KoseOaHwus.
Ilepwon, wacrtora, amrumtyaa u (dasa

KoJIeOaHui

[IpyxuHHBIM MasgTHUK. MaTemMaTuuecKui

MasATHHUK

513

5.14

5.15

YpaBHEHHE TapMOHHUYECKHX KOJeOaHUH.
Kunemaruueckoe " IUHAMHIYECKOE

OIIMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPruu npu
rapMOHHUYECKHUX KOJIEOAHUSX. Css3b
aMILIUTY 1Bl KoJIeOaHuit UCXOIHOU
BEJIMYMHBI C aMIUIMUTYJaMu KoJjieOaHu# eé

CKOPOCTH U YCKOPCHUA

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHuUs B
uaeaJbHOM  KOJIeOATeNbHOM  KOHTYpe.
AHamorusi MeXIy MEXaHHYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.16

5.1.7

518

3akoH COXPAaHCHUA DHEPTUH B HACAJIBHOM

KoJIe0aTeIbHOM KOHTYpPC

BrIHyX/1eHHBIE MeXaHUUYECKHe KoJeOaHMs.
Pe3onanc. Pe3onancHas KpHBasl.
BrenyxneHHbIe AJIEKTPOMAarHUTHHIE

KOJICOAaHUS.

Ilepemennbii  TOK.  CHHYyCOMIANBbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomniHocTb IIEPEMEHHOTO TOKa.
AMIUIUTYJHOE U JEHUCTBYIOLIEE 3HAUEHUE

CHJIBI TOKA U HAITPSAXKCHUA




5.1.10

5.1.11

5.1.12

Tpauchopmarop. [TpousBoacTso, mepenada
U MOoTpeOseHne 3JIEKTPUUYECKONH SHEPIUU.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIruu. Kynbrypa
HCII0JIb30BAHUS AJEKTPOIHEPTUH B

HOBCCHHCBHOfI KHU3HU

Texaudeckue ycTporcTBa: cercMorpad,
3JIEKTPUYECKHI 3BOHOK, JINHUU

aNeKTponepenad

[Ipaktuueckne pabotel. HccnenoBanue
3aBUCHUMOCTH IE€pHOJa MalbIX KosieOaHUI
rpy3a Ha HUTH OT JUIMHBI HUTHU U MAacChl
rpy3a. MccnenoBanue nepeMEHHOIO TOKa B
LeNu U3 TOCJIeI0BATEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyIIKH U PE3UCTopa

5.2

##HPartH#MEX AHUYECKUE U DJIEKTPOMATHUTHBIE BOJIHBI

5.2.1

MexaHuueckue BOJIHBI, YCIIOBHSI
pactipoctpanenus. I[lepuon.  CkopocTb
pacrpocTpaHeHHss W JUIMHA  BOJIHBI.

[Tonepeunble U MPOJOIBHBIE BOJHBI

5.2.2

5.2.3

###Par### Nnrepdepenuus u nudpaxuus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3ByKa

5.24

525

DONeKTpOMarHuTHbIE  BOJHBI. Y CIIOBUSA
W3JIy4eHUs]  DJEKTPOMArHUTHBIX  BOJIH.
B3aumnas opuenranust BekTopoB E, B u v

B JJICKTpoMar HUTHOI BOJIHE B BaKyyMC€

CBoiicTBa  DJIEKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHe, MNPEJOMIICHUE, MOJIPU3aNNS,
mudpakuus, uHTepdepenuus. CKopocTb

OJICKTPOMAariMuTHBIX BOJIH

5.2.6

[IIxamna 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHne >IE€KTPOMArHUTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHUMNBI PaZUOCBSI3U M TEIIEBUACHHUS.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYIKAIOIIEH cpeibl

5.2.8

TexHu4eckue yCTpPOWCTBA: My3bIKaJIbHBIC
MHCTPYMEHTBHI, YJIBTPa3ByKOBas
JUAarHoCTHKa B TEXHUKE M MEIULMHE,
pamap,  pagUONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

##HPariH#OII TUKA

531

5.3.2

[IpsAMonnHEHOE PacIpOCTpPAHEHUE CBETA
B OIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBera. 3aKOHBI OTPAXKCHUS
ceta. I[loctpoeHne M300pakeHunii B IJIOCKOM

3epKaje

5.3.3

[Ipernomiienne cBera. 3aKOHBI MPETOMIICHUS
CBeTa. AOCOIOTHBIN OoKa3areib

MIPEIOMIICHUS

5.34

[omuoe BHYTpPEHHEE OTpPayKEHUE.
[IpenenbHBIli Yyrosa MOJTHOIO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

5.3.8

Hucnepcuss  cBera. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

Cobuparoliiue ¥ pacceuBarollne JUH3HI.
Tonkas nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKass  CWjia  TOHKOM  JIUH3BL.
[TocTpoenne n300pakeHnit B COOMPAIONITUX
U pacceuBaloImUX JuH3ax. Dopmyna
TOHKOW JHH3EL. YBeIWUeHHe, J1aBacMoe

JIMH30H

[Ipenensr npUMEHUMOCTH T€OMETPUYECKON

OIITUKHU

WNurepdepentius  cBera.  KorepeHTHbIE
HCTOYHHUKH. VYcaoBus HaAOIIOICHUS
MaKCHUMYMOB u MHUHUMYMOB B

UHTEPPEPEHIIMOHHON KapTUHE OT JABYX




CI/IH(ba.SHbIX KOTCPCHTHBIX UCTOYHUKOB

Hudpakmuss  cera.  JudpakumonHas

peméTKa. VcaoBue Ha6J'IIOI[CHI/I5I T'JIaBHBIX

5.3.9 MaKCHUMYMOB npu MaJCHUN
MOHOXPOMAaTHUYECKOTO CBeTa Ha
T(PPAKIUOHHYIO PEIETKY
5.3.10 [Monspuzanus cera
TexHudeckue yCTpOWCTBA: OYKM, JIyIia,
¢doroannapar, NPOEKLUUOHHBIM ammapar,
5.3.11 MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI
OIITHKA, IU(ppaKIHOHHAS peérka,
MOJISIPOU]T
[IpakTuueckue  pabOTHI. H3smepenue
531 nokasarens npeiomieHus. MccnenoBanue

CBOMCTB  HM300paKCHHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

7.1

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'pannubl TPUMEHUMOCTH  KJIACCHYECKOU
MEXaHUKHU. ITocTynatel TEOPUHU
OTHOCHUTEIIBHOCTH: VHBAapHUAHTHOCTh
MOZYJII CKOPOCTM CBETa B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6.2

OTHOCHUTENBHOCTh OOAHOBPEMCHHOCTH.
3aMeI[J'IeHI/Ie BpEMCHU W  COKpallICHUC

JUTHHEBI

6.3

DHEprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsi3b Macchl C JHEpPrued W UMIYIbCOM
CBOOOJTHOM YaCTHIIBL. ODHEPTUs TOKOS

CcBOOOIHOI 4aCTHUIIBI

KBAHTOBA ®U3UKA

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

711

®otonbl. PopMmyina Ilnanka cBs3u sHEPrun
¢boToHAa C ero 4actoTo. OHeprus u

UMIyJbC HOTOHA




7.1.2

OtkpseiTue U uccienopanne Gporodddexra.

OIEBITEI AT. CroieToBa. 3aKOHEI

dotordpdexra

7.1.3

YpaBHeHue DHHIITEHA s

dhororddekra. «Kpacnas TpaHMIIA

dotorddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. JIebenera

7.15

XHUMHUYECKOE IENICTBUE CBETA

7.16

Texuuueckue ycTpoiicTBa: (hOTORNIEMEHT,
(dboTomaryuk, COJIHCYHAas Oarapes,

CBCTOJaHNO

7.2

7.3

7.2.1

7.2.2

7.2.3

CTPOEHUME ATOMA

Monenb atoma Tomcona. OTBITEL
Pesepdopra o uccienoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa}I MOACIb aTOMa

[Tocrynater bopa. N3nyuenue u
HOMIOIIEHUE (POTOHOB IIpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIUM Ha
npyroi. Buasl cniektpoB. CekTp ypoBHEH

OHCEPIrur aroMa BOAOpOJaa

BomnoBrie cBoicTtBa vactull. BoiHBI e
Bpoiiis. KopnyckynsipHO-BOJIHOBO#M
nyamusM. Judpakuus dIEeKTpOHOB Ha

KpHUCTaax

7.24

CroHTanHOE U BBIHYKACHHOC M3JIYUYCHHUC.

YcTpoiicTBO M IPUHIMIT pabOTHI J1azepa

7.2.5

TexHuueckue yCcTpONCTBA: CHEKTPaIbHbIN
aHayM3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

7.3.1

[Ipaktuueckne  paborel. HabGmonenue

JINHENYaToro CIICKTpa

ATOMHOE A1PO

Mertoasl Ha6J'IIOI[eHI/I$I n perucrpanuun

OJICMCHTAPHBIX YaCTHUI]




7.3.2

OTkpbITHE  PAAUOAKTUBHOCTU.  OMBITHI
Pezepdpopna mo ompenenenuro cocraBa
pamuoakTuBHOTO  m3nmydeHus. CBoiicTBa
anbda-, 6eTa-, ramma-u3nydeHus. Biusaue

PaaAuOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHAa U HEUTpOHA.
Hyxmonnas monens sigpa I'eiizenbepra —
WBanenko. 3apsn siapa. MaccoBoe 4mciio

siapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  ['amma-
U3ITy4eHue. 3aKOH  paJAMOAKTUBHOIO

pacrmaga

7.3.5

7.3.6

7.3.7

OHeprus CBS3M HYKIOHOB B  sJIpe.
SAnepusie cunbl. Jledext maccsl sapa
Snepuble peakuuu. JleleHWe W CHHTE3
sanep

Snepusii peakTop. TepmosinepHbIit
cunte3. [lpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPreTUKHU.  OKOJIOTMUYECKHE

ACIICKTHI SII[epHOI\/JI SHECPICTUKHA

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
[IO3UTPOHA. dyHnaMeHTaIbHbIE

B3aUMOIEHCTBUSA

7.3.9

TexHudeckue  yCTpOWCTBA:  JIO3UMETD,
kamepa BwunbcoHa, sepHBI  peakTop,

aToMHas bomOa

7.3.10

IIpaktnueckue pabotel. HccnenoBanue

TPCKOB qacTuI (HO T'OTOBBIM

dhotorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC JIBUKCHUC

8.2

ConHeu”ass cucreMa. IlnaHeTsl 3€MHOU




TpYHIIBI. IInaneTsI-TUTaHThI u nux
CIIYTHHUKH, KapJHWKOBBIC ILJIAHCTHI. Marigbre

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Comane, ¢orochepa u  armocdepa.

ConHeyHast aKTUBHOCTD
Hcrounuk sneprun CoJiHIla U 3BE3]T

3BE3/MbI, WX OCHOBHBIE XapaKTEPUCTUKH:
Macca, CBETUMOCTb, PAIHNyC, TEMIIEpaTypa,
HX B3aMOCBSI3b. Jmarpamma
«CHEKTPATBHBI  KJIACC — CBETHMOCTHY.
3Bé3npI  IVIABHOH  IMOCIEAOBATENHHOCTH.
3aBHCHUMOCTHL «Macca — CBETHUMOCTBY» IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTH

##H#Par###BHyTpeHHee  CTpOeHHE  3BE3L.
CoBpemeHHbBIE NIPEe/ICTaBIIECHUs 0
npoucxoxaeHnn U somouuu ConHua u

3BE3]1. DTAIbI )KU3HU 3BE3]T

Mineunsii  Ilyte — Hama [anaktuka.
CnupanbHas  cTpykTypa [ amakTukw,
pacmpeneneHue 3BE31, rasa W IbUIM.
[lonoxxenne u gBuxenne ConHoa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

8.8

8.9

8.10

Tuner ramaktuk. PagmorajakTMkn U

KBa3aphbl. YEpHBIE ABIPHI B Apax rajakTHK

Bcenennas.  Pacmupenue  BceeneHHoM.
3akoHn XaOb6na. Pasz0eranue rajakTuk.
Bospact u pamuyc BcenenHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsiuen
Bcenennoi». PenukroBoe usinydeHue

MacmtabHast ~ cTpykTtypa  Bcenennoil.
Meraranaktuka. Hepeménusie npoOiaembl

ACTPOHOMUHU




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

» Guzuka. 10 knacc. Mskumes I'.4., byxosnes b.b., Corckuii H.H.; non
penakiueit [TapdpentreBoit H.A. AxunonepHoe o6iectBo «M3naTenscTBo
«IIpocBenienue»

» ®usuka. 11 knacc. Msakumes I'.4., byxoBues b.b., Yapyrun B.M.; oz
penakuueit [lapdentreBoit H.A. AxiinonepHoe obmectBo «M3naTenncTBo

«ITpocsemenue»

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJA

3agaunuk o ¢usuke 10-11 knacc / PeimkeBuu A.Il.

CoOopnuk 3ana4 no ¢puszukel0-11 xnaccsl. bazossiit yposens / [lappentreBa H.A.
®uszuka. Pabouune nporpammsl. [Ipenmernas inHus y4eOHUKOB

"Knaccuueckuii kypc". 10-11 knacest / [llatanuna A. B.

Tetpanp nist 1abopatopHbix padot no ¢usuke, 10-11 ki. /[lapdentreBa H.A.

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

BuptyanbHbie 1abopatopHbie padotsr: https://efizika.ru

Enunas komnexuus LIOP: http://school-collection.edu.ru/collection/ n-t.ru

DnekTpoHHas OMOIMOTEeKa HayKa 1 TexHuKa: https://n-t.ru/






