Asnsercs yactero OOIT OO0
MBOY COII Ne 16 YTBepxkAEHO MPUKA30M
nupekropa mKousl oT 01.09.2025 r. Ne 64-ox1

(mpusnoxxenue 1)

PABOUYAS TIPOTPAMMA
(ID 7782861)

yueOHoro npeamera «®usnka. bazoBblii ypoBeHb)

s ooyuarommxest 10-11 kimaccoB

HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro0 YpPOBHS Ha YpPOBHE CpPEIHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH U TpeOOBaHUU K pe3yibTaTaM
OCBOCHHSI OCHOBHOHM 00pa3oBaTeIbHON MporpaMMebl, mpeactaBieHHbIX B OI'OC
COO, a Takxke ¢ yu€roM (enepanbHON paboyel TPOrpaMmbl BOCIUTAHUS U
KOHIEMIMK TpenojaBanus yyeOoHoro npeamera «Pusuka» B o0pa3oBaTeIbHBIX
Opra"u3anusx Poccniickon denepauun, peaAU3yIOIINX OCHOBHBIE
00pa3oBaTEIbHbBIE TPOTPAMMBL.

Copmepxanue mnporpamMmbl 10 (U3MKE HAmpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOI KapTuHbI Mupa oOy4varoniuxcs 10—11 kiiaccoB npu 00yueHuu
X ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEIbHOCTHOIO MOJAXO0/A.
[Iporpamma no ¢usuxe coorBeTcTByeT TpedboBaHusiM GI'OC COO k miaHupyeMbiM
JUYHOCTHBIM, TIPEIMETHBIM M METANpPeIMETHBIM pe3yJibTaTaM OOydeHUs, a TaKXKe
YYUTHIBAET HEOOXOIUMOCTh pea3alliil MEXIPEIMETHBIX CBsA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMHU yUeOHBIMU IIpeIMeTaMu. B Hell onpenesnsitoTcs OCHOBHbBIE
e u3ydeHus (U3UKU Ha YPOBHE CPEAHEro o01iero oopa3oBanus, MJIaHUPYEMbIe
pe3ynbTaThl  OCBOGHHMS Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHBIE,
npeaMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no Gpu3uKe BKIIOYAECT:

1) mutanupyemble pe3yibTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCIIE TPEIMETHBIE PE3YJIbTATHI M0 F0JIaM 00yUYEHUS;



2) coxepskanue yueOHoOro npeamera « u3nkay 1mo rojgaM o0y4eHuUs.

®u3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJbI, BHICTyHas B
KadecTBe y4eOHOro MpeaMeTa B MIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CHCTEMY
3HaHUM 00 okpysxaroreM mupe. [IIkonpHbIN Kypc GU3HKH — CHCTEMOOOpa3yOmui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, OCKOJIbKY (pU3nYecKrue 3aKOHbBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHM, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuszudeckoir reorpadueid u actpoHomueid. HMcmonb3oBaHME UMW AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOSHHUS KOCMOCa,
MOJIyYEHHUsI HOBBIX MATEPHAIIOB C 33aJaHHBIMHU CBOMCTBaMHM W Apyrux. M3ydenue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ B JOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTUHBI
Mupa oOydwaromuxcs, B (GopMUpOBaHHWE yMEHUN MPUMEHSATH HAYYHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca Gpu3uku Juist ypOBHS CpeIHEr0 OOIIEro 00pa3oBaHus MOJI0KEH
pAI uaeh, KOTOpbIe MOXKHO pacCMaTpUBaTh KaK MPUHIIMIIBI €70 TTOCTPOCHHUS.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTHUUECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3JiejoB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes zenepanusayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pU3MKH
o0beIMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanusi Opeanoiara€T HCIOIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (U3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(¢u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU TTpoOIieMamu.

Hoes npuxnaonou nanpasnennocmu. Kypc dbuzuku npejmnoiaraet 3HakoMCTBO
C IIUPOKUM KPYTrOM TEXHHUYECKHX U TEXHOJOTMYECKUX TMPUIOKEHUNA M3YYEHHBIX
TEOPUU U 3aKOHOB.

Hoes oxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS 3JIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTMH, a Takke OOCYXIeHUs
po0JIeM paLIMOHAIBHOTO IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MaCHOCTH.

CrepKHEBBIMU DJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEAHErO OOIIEro
oOpa3oBaHus SBISAIOTCS (pusmyeckue Teopuu (HopMHUpOBaHHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UUECKOU TEOpHH, posii (hyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX ITPEICTABICHUSIX O PUPO/JIE, TPAHUIIAX TPUMEHUMOCTHU
TEOPUM, IS ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJX0A B Kypce (PU3UKU pean3yeTcsl Mpexse
BCEro 3a CUET OpraHu3allid IKCIEPUMEHTATBHOU ACSITEIBHOCTH O0YYarOIIMXCA.
J1i1st 6a30BOr0 YpOBHA Kypca (PU3UKH — 3TO UCIOJIb30BaHUE CUCTEMbI ()POHTATIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB 1 JIA0OPATOPHBIX padOT, KOTOPHIE B POrpaMMe
no (usuke 0OBEIWHEHBI B OOIIMIA CIMUCOK YYCHHYECKHX MPAKTUYECKUX PadoT.
Boigenenue B yka3aHHOM mepedyHe J1a0OpaTOpHBIX pPaldOT, MPOBOAUMBIX MJis
KOHTPOJISL ¥ OLICHKH, OCYIIECTBIISIETCSl Y4aCTHUKaMHU 00pa30oBaTeIbLHOrO Mpolecca
UCXOJsl U3 OCOOEHHOCTEW IUIAHWPOBAHUSI W OCHalleHUs kaOuuera (usuku. Ilpu
3TOM 00€cHeuuBaeTCsl OBJAJEHUE OOYy4YaloIUMHUCSI YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MIOCTAHOBKY OIIBITOB IO IPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbiioe BHUMaHKe yenseTcs peleHrI0 pacu€THBIX U KaYeCTBEHHBIX 3ajad.
[Ipu sTOM 7151 pacYETHBIX 3a]1a4 MPUOPUTETOM SIBJISIFOTCS 33J1a4M C SIBHO 3a/1aHHOU
(Gu3nYeCcKOil MOJEINbIO, MTO3BOJISIONINE TPUMEHATh U3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pasfeia Kypca, TaK W MHTETPUPYS 3HAHUSA W3
pa3HbIX pa3zienoB. [ KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUsl Ha
0oOBbsSICHEHHE TPOTEKaHUsl (U3UYECKUX SBJICHUNW U TPOILIECCOB B OKpYKarouen
KU3HU, TpeOyrolue BbIOOpa (PU3MUECKON MOAENU JUIsi CUTyalluud MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ Tpedoanusimu GI'OC COO k maTepHallbHO-TEXHUUECKOMY
oOecrieyeHnto y4yeOHoro mnpoiecca 0a30Bblil YpOBEHb Kypca (U3MKU Ha ypOBHE
cpeaHero oOmero o0pa3oBaHUsl JOJKEH HU3Y4daTbCsl B YCIOBUAX IPEAMETHOTO
kaOuHeTa (PU3MKU WIM B YCJIOBHSIX HMHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTEeCTBEHHO-HAYYHOr0 IHKIa. B kaOmHeTe (U3MKH JOJDKHO OBITh HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B TMPOrpaMMme IO
(du3MKe yUEHUYECKUX TPAKTUYECKUX pa0OT U IEMOHCTPALIMOHHOE 000pYA0BaHKUE.

JleMoHcTpalluoHHOe 00opyJoBaHue (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MUHUMAJIBHOW JOCTaTOYHOCTH H  OOECMEYMBAET IMOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMe 10 (U3MKE KIIIOYEBBIX JAEMOHCTpAlUUA s
UCCJIEIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW M  MPOIECCOB, HOMIUPUYECKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX MIPUMCHCHHM.

JlabopaTopHoe 000OpymOBaHHWE I YYCHUUYECKHX TIPAKTHIECKUX pPadboT
dbopMupyeTcsi B BUJE TEMaTUYECKUX KOMIUICEKTOB U OOecTeuMBaeTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydarommxcs. TeMaTudeckue KOMIUICKTHI
1ab0paTOpHOTrO O00O0PYAOBAaHMS JOJKHBI OBITh TOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M ITU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
M3MEPUTETLHBIX CUCTEM B BHUJI€ IU(PPOBHIX TAOOPATOPHUIA.

OCHOBHBIMHU TIEJIIMH M3y4eHUs PUBUKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

3) dopMupoBaHUE HHTEpeca W CTPEeMJICHHS OOydYaromuxcsi K HayYHOMY
W3YUYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CHOCOOHOCTEH;

4) pa3BuTHE MPEJCTaBICHUN O HAYYHOM METOJE MO3HaHMs U (OPMHUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

5) dopmupoBaHue HAYIHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa U3y4eHUs: OCHOB
CTpOeHHUs MaTepuu U GyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

6) dopmupoBanne yMeHUH OOBSACHATH SABJICHHUS C HCIOJb30BaAaHUEM
(bu3HYecKuX 3HAaHUM U HAYYHBIX JJOKA3aTEIbCTB;

7) dopmupoBaHue NpPeACTAaBIECHUNA O pONM (PU3UKU A Pa3BUTHUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTikeHre 3TUX Ienield obecreunBaeTCsl pelleHueM CISAYIOIMMUX 3a/1ad B

npolecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:



8) mpuoOperenue cucteMbl 3HaHUH 00 00X GU3HUECKIX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpUAX, BKIIOYas MEXaHUKY, MOJEKYISpPHYI0 (PU3HKY,
AJIEKTPOAUHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHThI aCTPO(DU3UKHU;

9) popMupoBaHuE YMEHHMI NPUMEHATH TEOPETUYECKHE 3HAHUSA IS
0oOBbsCHEHMsS] (PU3NYECKHX SBICHUW B TPUPOJAE U JJIS TPHHITHS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

10) OCBOCHHE CIIOCOOOB PEIICHUsS Pa3JIMUHBIX 3aJlad C SBHO 3aJlaHHOMU
¢u3nyeckoil MOAENbI0, 3aJad, MNOAPa3yMEBAIOIIUX CaMOCTOSATEIbHOE
co3nanue GU3NIECKON MOJICNH, aJICKBAaTHON YCIIOBHSIM 3aJ1a4H;

11) NoHUMaHUe (PU3NIECKUX OCHOB M MPHUHITUIIOB JEHCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOILYIO
cpeny;

12) OBJIQJICHUE  METOJAAMHU  CaMOCTOSITEIbHOTO  IUIAHUPOBAaHUS U
npoBeneHusT (PU3UYECKUX OKCIICPUMEHTOB, aHAIM3a W HMHTEPIPETAIIUU
uH(pOpMaIH, ONIPEeACIICHUS TOCTOBEPHOCTH MOJIYyYEHHOTO PE3yIbTaTa;

13) COo3JaHuEe  YCJIOBUM  Jaisi  pa3BUTUS  YMEHUH  IPOEKTHO-
UCCJIeI0BATENHCKOM, TBOPUECKON JEATEIHHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CpPEAHETO OOIIEro
oOpazoBanust otBoguTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraempiii B mporpamMme 1o ¢uU3NKE TEpeueHb JTa0OpaTOPHBIX U
NPAKTUYECKUX paboOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
MpOBEJICHUS J1a0OPAaTOPHBIX PabOT U OMBITOB C YYETOM HHAUBUIYaTbHBIX
0COOEHHOCTEM 00yYarOImMUXCS.



COILEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3nka 1 MeTOAbl HAYYHOI' O TO3HAHUSA

®usuka — Hayka o npupone. HayuHble mMeToAbl IO3HAHUSA OKPYKAIOLIErO
mupa. Posb sxkcriepruMeHTa v TEOpUH B IPOLIECCE TO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (hu3mkKe.

MopenupoBanue (pU3MYECKUX SBJICHUA W TPoIeccoB. HaydHble THIOTE3HI.
®dusuyeckre 3aKOHbI U TeOpUH. ['paHUIBl IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
IIpuHLIMI COOTBETCTBUS.

Pons u mecro ¢usuku B (HOPMUPOBAHUM COBPEMEHHOW HAayYHOW KapTHHBI
MHpPA, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBple U ULUQPPOBBIE HU3MEPUTEIbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexanuueckoe ABWKEeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHXKCHUS.
Cucrema orcuéra. Tpaekropus.

[lepemernienue, CKOpoCTh (CpeAaHsisi CKOPOCTb, MIHOBEHHasi CKOPOCTh) M
YCKOPEHUE MaTepHajlbHOW TOYKHM, MX MPOCKIIMM HA OCH CHCTEMbl KOOpJUHAT.
CioxxeHue nepemMeneHnii U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsSMOJMHEWHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDJIMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H IEPEMENICHUS
MaTepuaJIbHON TOYKU OT BPEMEHH.

CBobosHOE TIazieHne. Y CKOpeHUE CBOOOIHOTO MaICHMS.

KpuBonnnennoe nprxenue. /[BmkeHne MaTepuanbHON TOYKH IO OKPYKHOCTH
C MOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHEHMHAsA CKOPOCTb.
ITepuon u yactoTa odparieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHUE.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIHUIOMETD,
JBU>KEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEPEIayu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUYETA, WLTKOCTPAIIMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUYKEHUSL.

[IpeoOpazoBanue ABUKEHUHN C UCIIOJIH30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBukeHHWs Tena, OPOIICHHOTO TOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaACHUS.

Hanpasnenue ckopocTH npu ABUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopmusie pabomol

N3yyeHne HEPaBHOMEPHOTO JBUKEHHS C LEIBIO ONPEACIEHUS] MIHOBEHHOMN
CKOPOCTH.

UccnenoBanne COOTHOLICHHS MEXKIYy NyTSAMH, NPOMJAECHHBIMU TEJIOM 3a
MOCJIEJIOBATEIbHBIC PABHBIE MPOMEXKYTKM BPEMEHU TIPU PaBHOYCKOPEHHOM
JNBHKEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3ydenune nBUKEHHUs MIAPUKA B BA3KOM KUAKOCTH.

N3yuenune nBrxeHus Teiaa, OpOreHHOTr0 TOPU30HTATIBHO.

Tema 2. /lunamuka

[Ipuauun  orHocutTenvbHOocTM  ['aymmies.  IlepBbii  3akoH  HbroroHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuii. Bropoil 3akon HproToHa
IUIsl MaTepUaIbHOM TOUKU. TpeTuit 3akoH HproToHa AJ1s1 MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuia Tsokectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Bunsl Tperus (mokosi, ckonbxeHus, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsl CKOIBKEHUS U cuiia TpeHus nokos. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU Te€JIa B )KUJKOCTH UJIU Ta3e.

[TocTynarenpHOE M BpallaTeIbHOE IBHKEHHE a0COIIOTHO TBEPIOrO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaileHus. Ilmedo cuibl. YcnoBus
paBHOBECHUS TBEPAOIO TEIA.

TexHuueckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHHUE: MOIUIUITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHune nHepUUU.

CpaBHeHHE Macc B3aMMOACHCTBYOIIMX TEL.

Bropoii 3axkoH HerotoHa.

N3mepenne cui.

CnoxeHnune cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JedhopMaIinu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOABEME U NAJCHUU.

CpaBHeHUE CHII TPEHUS MMOKOS, KAUYEHUS U CKOJIbKEHUS.

YcnoBus paBHOBeCHUs TBEPAOTO Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYXUHE U
pe3UHOBOM 00pasiie, OT UX AehopMaIIHH.

HccnenoBanue ycnoBUM paBHOBECUS TBEPAOTO TEJIA, HMEKILIETO OCh
BpAILICHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Nmnynsc MarepuaibHOM TOYKM (Tena), CUCTEMBl MaTepUATIbHBIX TOYEK.

Nmnynse cuiibl 1 M3MEHEHHWE HMITYyJIbCa TeJla. 3aKOH COXPAaHEHHS HWMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pabota cumnbl. MOIIHOCTD CHJIBI.

Kunernueckass sHeprus MarepuaibHOM To4yku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorenuunanbHas SHEprusl. [TorennumanbHas SHEprus YIIPYyTO
nedopMupoBaHHOM NpYkUHBL [ToTeHIIManbHAs SHEeprus Tena BOJIM3U MOBEPXHOCTH
3eMIIn.

[loTeHUMabHBIE W HEMOTEHUHUAJIBHBIE  CHJIBI. CBsi3p paboOTHI
HEMOTEHIUAJIBHBIX CUJI C UBMEHEHUEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHHS] MEXaHUYECKON IHEPTUMU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOWCTBA U IPAKTUYECKOE IPUMEHEHHE: BOIOMET, KOMED,
NPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

[lepexo moTeHIIMATBLHON SHEPTUH B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii skcnepumenm, 1abopamopusie padbomol

N3ydenune abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JIByX OJIMHAKOBBIX
HUTSIHBIX MasiTHUKOB.

UccnenoBanue cBs3u pabOTHI CUJIBI C U3BMEHEHHEM MEXaHUYECKON SHEpruu
TE€Ja Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

Paspnes 3. MouiekyasipHas (pu3uKka 1 TEPMOAUHAMMKA
Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUYECKOIL Meopuu
OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIPHO-KMHETUYECKOW TEOPUHM U MX ONBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHXKEHUS U
B3aMMOJEUCTBUA YAaCTUIl BemiecTBa. MoAenum CTpPOEHHS Ta30B, JKUAKOCTEN U
TBEPJIBIX TSI U OOBSICHEHHE CBOMCTB BEIISCTBA HA OCHOBE TUX Mojelei. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TemnoBoe paBHOBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Llenbcus.



Mopgens  upeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETUYECKOW TEOpHH HJEaIbHOro rasza. AOCONIOTHash TeMIiepaTypa Kak Mepa
CpeIHEW KWHETMYECKOM SHEPrHM TEIUIOBOrO JBMXKEHMS uactul raza. [llkama
temneparyp KensBuna. ['azoBbie 3akoHbBI. YpaBHeHue Menneneesa—Kmanenpona.
3akoH JlanbroHa. M3omponeccsl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIUYECTBOM
BemecTBa. ['paduueckoe mpencraBieHrne H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME IUCKPETHOE CTPOCHME BellecTBa, GoTorpadpuu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnpiTel O AU HY3UN HKUAKOCTEH U ra30B.

Mogenb 6pOyHOBCKOTO JBUKEHUS.

Mogaens onbita IllTepHa.

OnbITHI, JTOKa3bIBAIOIIIHE CyIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mojenb, WILTFOCTpUPYIOIIAs MPUPOY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIONINE YpPAaBHEHUE COCTOSHUS HWICAIBHOrO Trasa,
U30IPOLIECCHI.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomoi

OrnpeneneHue Macchbl BO3yXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUM
00BEMa KOMHATHI, TaBJICHUS U TEMIIEPATypPhl BO3/[yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHHS Pa3peKeHHOTO
rasa.

Tema 2. Ocnosvl mepmoounamuxu

TepmonuHamMuueckass cucreMa. BHYTpeHHSAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cIoco0bI e€ n3MeHeHus. KonumdecTBo TeoTel U padoTta. BHyTpeHH s
SHEpPrusi  OJHOATOMHOTO  HJEallbHOro  Tra3a. Buael  Temonepenauu:
TETUIONPOBOIHOCTh, KOHBEKIMA, U3IydYCHUE. Y AebHasi TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TemnoTsl npu Tenionepeaaye.

[Tonsitue 00 aamabatHoM mporiecce. l[lepBwIif 3aKOH TEPMOAMHAMHUKH.
[IpumeneHnre mepBOrO 3aKOHAa TEPMOJMHAMHUKHU K H3omporeccam. ['paduueckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TermoBele ~ mammHbl.  [IpuHOMOBL ~ JEHCTBUSL  TEIUIOBBIX — MAlIUWH.
[IpeoOpazoBanusi HEpruM B TEIUIOBBHIX MammmHaX. Koadduiment mnomae3Horo
nerictBus TeruioBord MamuHbl. [lukn KapHo u ero kospduumeHT mose3Horo
JEUCTBUA. DKOJIOTHUECKHUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHnyeckue yCTpPOMCTBA M IPAKTUYECKOE INPUMEHEHHWE: JIBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Teja MpPU COBEPIICHHH pPaOOThI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUI€OAEMOHCTpAIIs).

N3menenue BHyTpeHHEH SHEepruu (TeMIiepaTyphl) Tea Ipu Terionepeaye.

OneIT N0 a1nabaTHOMY paCIIMPEHHIO BO31yXa (OIBIT C BO3IYIIIHBIM OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYyTPEHHETO CTOpPaHUsi, PEAKTUBHOIO
JBUTATEJIS.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenbHONU TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[TapooOpa3oBanue u koHaeHcauus. Mcnapenue u xuneHue. AOGCOIIOTHAS U
OTHOCUTEJIbHASL BIIAXXHOCTh BO3ayXxa. HaceieHHblid map. YjenbHas Teruiora
napooOpa3oBaHusi. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT AaBICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONUS CBOMCTB
kpuctauioB. JKunkue kpucramibl. CoBpeMeHHble Marepuansl. [lnaBineHue u
KpUCTaJUIM3alMs. Y JenbHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHue TermioBoro daisaHca.

TexHuuecknue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU MOIYYEHUsI COBPEMEHHBIX MaTEPHAIIOB, B
TOM YHCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIIEHHBIX MAPOB.

Kunenue npu noHM>KEHHOM JIaBJICHHH.

CnocoObl u3MepeHus BIaKHOCTH.

Habntoienne HarpeBaHus U MJIaBICHUS KPUCTAIIMUECKOT O BEIIECTBA.

JleMoHCTpalys KpUCTaJIoB.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomuwl

N3mepeHre OTHOCUTENIbHON BIAXKHOCTH BO3/1yXa.

Pa3znen 4. JiekTpoaMHAMHUKA
Tema 1. Inekmpocmamuxa
DIIeKTpU3aLHUS TEII. DIEKTPUUECKUH 3apsi. J[Ba BHJ1a JIIEKTPUUECKHUX 3aPsII0B.
[IpoBOIHMKHM,  AWAJIEKTPUKM W MOJYNPOBOJHHUKH. 3aKOH  COXpPaHEHUs
ANEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueyHslil 3ieKTpUuuecKuil 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTE  dnektpudeckoro  mois.  [IpuHnmn



CYIIEPIIO3ULIUU DJIEKTPUUYECKUX TOJIeH. JIMHUM HanpsKEHHOCTH JJIEKTPUUYECKOIO
HOJIA.

Pabota cun anekrpocraruueckoro nosis. [lorenuuan. Pa3HoCTh MOTEHITMATIOB.
[IpOoBOTHMKM W OUBJIEKTPUKU B BJICKTPOCTATHUECKOM moiie. Jluanexktpuueckas
IIPOHULIAEMOCTb.

DnekTpo€MKocTh. KonaeHcaTtop. DIeKTpOEMKOCTh TNIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHACHCATOpA.

TexHu4yeckne yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: DIIEKTPOCKOII,
ANEKTPOMETP, DJICKTPOCTATUYECKAsT 3alllUTa, 3a3eMJICHUE DIICKTPONPHOOPOB,
KOHJICHCATOP, KOMUPOBAJIbHBIN alliapar, CTPYWHBIN IIPUHTED.

Llemoncmpayuu

VY CTpONCTBO M MPUHIMT IEUCTBUS JIEKTPOMETPA.

B3auMopenicTBrE HA3IEKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX TE.

[IpoBOAHUKH B DJIIEKTPOCTATUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAs 3alUTa.

JIMAIEKTPUKU B AIIEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUIONIAIU
IJJACTHH, PACCTOSHUS MEXKAY HUMHU U TUIEKTPUIECKOW MPOHULIAEMOCTH.

DHeprus 3apsSKEHHOI0 KOHJIEHCATOPa.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomuwl

N3mepenune 3meKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

ONEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUYECKOTO TOKA.
Nctounnku Toka. Cuna toka. [IocTOsIHHBIN TOK.

Hanpspxkenue. 3akon Oma i1 yyacTka LETIH.

DJIEKTPUYECKOE COMNPOTHUBJIEHUE. Y JEIBHOE CONMPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

Pabora oanmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma.  MomHOCTB
3JIEKTPUYECKOTO TOKA.

DIIEKTPOABHKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHUKA TOKA.
3akon Oma 11 MoJaHOM (3aMKHYTO#) 35ekTprudeckoi uenu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAasi  MPOBOJMMOCTb  TBEPABIX  METAJIOB. 3aBUCUMOCTh
CONPOTUBJIEHUSI METAILIOB OT TEMIIEpaTypbl. CBEPXIIPOBOIUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA SJIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u pUMeCHast MPOBOAUMOCTD
moJTyripoBoIHUKOB. CBoOCTBA p—n-niepexoaa. [1omynmpoBoTHUKOBBIE TPUOOPHI.

ONEeKTpUYecKuii TOK B  pacTBOpaxX MW  paciuiaBaXx  AJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAST TUCCOLUALINS. DIEKTPOIIN3.



DJIeKTpUUEeCKU TOK B razax. CaMOCTOSTEIbHBIA M HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lnazma.

TexHuueckue yCTpPOHMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJIBTMETpP, PEOCTAT, HMCTOYHUKHA TOKA, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COTIPOTUBIICHUS, BAKYYMHBINA U0,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYTPOBOJHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKA U HAIPSHKEHUS.

3aBUCUMOCTbh CONPOTUBIICHUS LWIMHAPUYECKUX MPOBOJHHUKOB OT JIMHBI,
IUIOLIAM MTONIEPEYHOr0 CEYEHUS U MaTepHaIa.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[Ipsimoe wu3MepeHHe HJIEKTPOIBHXKYIIEeH cuibl. KopoTkoe 3amblkaHHe
raJIbBAHUYECKOT'O JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTb COITPOTHBIIEHHS METAJNIOB OT TEMIIEPATYPBHI.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psia U IPOBOAUMOCTD BO3AyXa.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomoi

N3yueHne cMemaHHOro COEIMHEHNS PE3UCTOPOB.

N3MepeHne »neKTpoABMKYIIEH CHIIBI UICTOYHMKA TOKAa U €r0 BHYTPEHHETO
COIPOTHUBJICHUSI.

Habnronenue snexkrponusa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocCyIIecTBISIETCS ¢
y4€TOM COJEpKaTEIbHBIX MEXKIPEIMETHBIX CBS3ed C KypcamMH MaTEeMaTHKH,
OMOJOruU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CBA3aHHBIE C MU3yYEHHEM METOJOB HAYYHOIO
NO3HAHMS: SIBJICHHE, Hay4HbIH (akT, runores3a, Qumueckas BeJIMUYMHA, 3aKOH,
Teopusl, HaOIIOEHUE, SKCIEPUMEHT, MOJICIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHue CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, uxX rpa)uku U CBOWMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAH€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

buonocusa: mexannueckoe ABWXEHHE B KUBOH mpupoje, nuddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUAbI TEIUIONEPEIayH, TEIJIOBOE PaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B dKUBOM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsi Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIAKOCTEU H



ra3oB, AJIEKTPUUYECKUE CBOICTBA METAIJIOB, 3JIEKTPOJIUTUYECKAs JAUCCOLIMANA,
rajibBaHHKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOIb30BAHUEM MEXAHH3MOB,
y4€T TpPEHHS B TEXHUKE, MOJAIIUIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApPYTHE), JBUraTelb BHYTPEHHETO
cropanusi, mapopasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJIyYEHUsSI COBPEMEHHBIX MAaTE€pHUalioB, B TOM YKCJIE HAaHOMATEpPHUAJIOB, U
HAaHOTEXHOJIOTUH, DJJEKTPOCTATHYECKAsl 3allliTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB,
KCEpOKC, CTPYUHBI MPUHTED, 3JIEKTPOHArPEBATEIbHbBIC puOOPHI,
AIIEKTPOOCBETUTEbHBIE MPUOOPHI, raJbBaHUKA.

11 KITACC

Pa3znen 4. JiekTpoaMHaMuKa

Tema 3. Mazcnummnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThL. B3anmoencTBre MOCTOAHHBIX MATHUTOB. MaruuTHoe
nosie. Bexrop MarauTHOM MHAYKIUU. [I[pyHIMO Cyneprio3sulini MarHUTHBIX IOJIEH.
JIluHnn MarHuTHOW WHAYyKUMU. KapTWHa JWMHWKA MAarHUTHOW WHIYKIUU TIOJIA
ITOCTOSTHHBIX MAarHUTOB.

MarauTHOE 10J€ MPOBOJHMKA C TOKOM. KapTuHa IMHUNA HMHAYKIWU
MAarHUTHOTO TOJISl JJIMHHOTO IPSIMOIO IIPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOI'O
IPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmoneicTBre NpoOBOJIHUKOB C
TOKOM.

Cuna Amrnepa, €€ MOyJIb U HalIPABJICHUE.

Cuina Jlopenua, €€ Moyib U HanpaBiieHUE. JIBUKEHNE 3apsSyKEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiibl Jlopeniia.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKUMH. IlOTOK BeEkTOpa MAarHUTHOM
MHIYKOUU. OJIEKTPOJABHXKYINAsl CUJIa HWHIAYKOUH. 3aKOH DJJEKTPOMATHUTHOM
unnykuuu Gapanest.

BuxpeBoe nsnekTpuueckoe Tmosie. ODIEKTPOJBMXKYILIAs CUla HHIYKIUU B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYIIATEIbHO B OHOPOJHOM MAarHUTHOM IIOJIE.

IIpasuio Jlenua.

NHnykTMBHOCTB.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHJA
CaMOMHAYKLUH.

OHeprusi MarHUTHOTO TTOJISI KaTYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHudyeckre YCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHUE: TOCTOSHHBIE
MAarHMTHI, JJEKTPOMATHUTHI, JJEKTPOJABHUIaTENb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, NHIYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHE SIIEKTPOHHOIO ITyYKa MArHUTHBIM MOJIEM.

JIvHUM MHIYKIMA MAarHATHOTO TOJIS.

B3aumopericTBre 1BYyX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JeiictBue cuibl JIOpeH11a Ha HOHBI SJIEKTPOJIUTA.

SIBIIeHUE AIEKTPOMArHUTHON UHIYKIIUU.

IIpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBHKYIIEH CUIbl MHIYKIHU OT CKOPOCTH W3MEHEHUS
MarHuTHOTO MOTOKa.

SIBrieHME CaMOUHIYKIUU.

Vuenuueckuii axcnepumenm, nabopamopusie pabomol

N3y4yeHne MarHuTHOTO MOJIs KaTYIIKH ¢ TOKOM.

UccnenoBanue 1eiicTBUS MOCTOSHHOIO MATHUTA HA PAMKY C TOKOM.

HccnenoBanue siBieHUS 3JIEKTPOMATHUTHONW UHAYKIIHH.

Pasnen S. Kosie0anusi u BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbLE KOJ1€O0AHUS

KonebarenrHasts  cucrtema. (CBoOOHBIE  MEXaHUYECKHE  KOJIEOAHUS.
I'apmonnyeckue konedanus. Ilepuox, wactora, ammumryga v (aza KoneOaHUM.
[IpyxuHHBIN MaATHUK. MaTeMaTU4ECKUN MAaATHUK. YPABHEHUE TAPMOHUYECKUX
konebanuii. [IpeBparenne sHepruu Npu rapMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbupiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KoOJieOaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYype. AHAJIOTHS MEXAYy MEXaHUYeCKUMU U
AIIEKTPOMArHUTHBIMUA KoneOanusimu. Dopmyna TomcoHa. 3aKkoH COXpaHEHHUS
SHEPrUM B UJICATBHOM K0JIe0aTeIbHOM KOHTYPE.

[IpeacraBnenue o 3aTyxaromux KoneOaHusx. BolHyX/IeHHbIE MEXaHUYECKUE
kosnebanus. PezoHanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHbIE KOJIEOaHMS.

Ilepemennpiii  TOK. CHHYCOMAAIBHBI NEPEMEHHBIA TOK. MOIIHOCTB
MIEPEMEHHOI0 TOKA. AMIUIMTYJIHOE W JACHCTBYIOIIEE 3HAYEHHE CHJIBI TOKa U
HaIPsHKEHUS.

Tpancopmarop. [IpousBoacTBo, nepegadya u NOTpedICHUE IEKTPUUECKON
DHEPIruM. DKOJIOTUYECKUE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHEpPrun. KynbTypa
WCIIOJIb30BaHUs dJIEKTPOIHEPIUH B IOBCETHEBHOM KU3HHU.

TexHuueckne yCTpOMCTBA U NPAKTUYECKOE IPHUMEHCHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TUHUH 3JIEKTPOIEpe1ay.

Jlemoncmpayuu

Uccnenosanne mapaMeTpoB KoJieOATENIbHOM CUCTEMBI (MPYKUHHBIN WU
MaTeMaTUYECKUIl MasSTHHK).



Habmronenue 3aryxarommx KojieOaHHiA.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habnronenue pezonanca.

CBOOOHBIE AIEKTPOMATHUTHBIE KOJICOAHMS.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUS OT BPEMEHU) AJIS
AIIEKTPOMATrHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu 1moOCIIENOBATENIBHOM COEAUHEHHWHM PE3UCTOpa, KAaTYIIKU
WH]JIYKTUBHOCTHU U KOHJIEHCATOPA.

Mojenb JTMHUY 3IEKTPOIIEpEaAYN.

Vuyenuueckuii sxcnepumenm, 1ab6opamopusle pabomsl

HccnepoBanue 3aBUCUMOCTH NIEPHOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUIMHBI HUTH U MACCHhI Ipy3a.

HccnenoBanne nepeMeHHOT0 TOKA B LIENU U3 IIOCIIEI0BATEIBHO COCIMHEHHBIX
KOHJICHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUMHbBLE 60IHbL

MexaHnueckue BOJHBI, yClIOBUs pacnpocTtpaHeHus. llepumon. CxopocTh
pacrpocTpaHeHuss W JJMHA BOJIHBL [lomepedHble W TPOJOIBHBIE  BOJIHEIL.
WNuTtepdepentus u qudpaxiims MeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3Iy4YEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPEJTOMIICHHE, NOJIApU3aLus, Judpakiys,
uaTepdepennus. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 3M€KTPOMArHUTHBIX BOJIH. [I[pruMeHEHUE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBsI3U U TeNeBUAcHU. Pannonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpe/Ibl.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHECHHUE: MY3bIKAJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasi IUArHOCTUKA B TEXHUKE M MEAULMHE, pajap,
pamuonpuEéMHUK, TEIEBU30p, aHTeHHa, Teseon, CBU-neys.

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPAHEHUE MMONEPEUYHBIX U POJOJIbHBIX BOJIH.

KoneObmromieecs Te10 Kak HICTOYHUK 3BYKa.

HaGnronenue orpakeHus: M NpeTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue unrepdepenuu u qudpakiiii MEXaHUYeCKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBS3u TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUTUTYAOW W
4acCTOTOM KOJIeOaHMiA.



HccnenoBanue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, TPEJIOMIICHUE,
noJsisspu3anus, 1udpaxius, THTepPepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsmMonnHEWHOE pPacHpoOCTpaHEHUE CBETa B
OogHOpOAHOM cpene. JIyd cBera. ToUeUHBIM UCTOYHUK CBETA.

OTtpaxkenue cBera. 3akoHbI OTpaxkeHus cBeta. [locTpoeHue n3o0pakeHui B
IIJIOCKOM 3€pKaje.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHHS CBETAa. AOCOJIIOTHBIN MTOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroyl IMOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

Hucnepcus ceeta. CiaoxHbIN cocTaB Oenoro cBeta. LIBer.

Cobuparomiyie U paccerBarolye JuH3bl. ToHKas InH3a. DOKYCHOE pacCTOsTHUE
Y ONITUYECKasi CHJia TOHKOW JHH3BL. [locTpoeHne n3o0paxxeHnii B COOMparomux u
pacceuBaroKX JIMH3aX. @opmysia TOHKOM JUH3bI. Y BEJIUYEHUE, 1aBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTHKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKH.
VYcnoBus HaOMoOIEHHS MaKCUMyMOB M MHHMMYMOB B HHTEp(EpEHIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakuus cBera. [udpakuuonHas pemeéTka. YcClIoBUE HaOIIOIEHUS
[JIABHBIX ~MAaKCUMyMOB IIpM NAJE€HUH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(QPaKIIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, Jyma,
doToamnmapaT, NPOEKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, OJISPOU.

Jlemoncmpayuu

[IpssMonMHENHOE pACIPOCTPAHEHNE, OTPAXKEHHE M TNPEIOMIICHUE CBETA.
Onrtuueckue npuoOpHI.

[TonHOE BHYTpEeHHEE OTpaxeHrne. Mozellb CBETOBOA.

UccnenoBanue cBONCTB N300paskeHUM B JIMH3AX.

Mojenu MUKPOCKOIIA, TEJIECKOIIA.

Ha6nronenue narepdepeHiium ceera.

Ha6nronenue nudpaxiuu crera.

Hab6nronenue nucnepcuu cBera.

[TonyyeHue crekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomyyenue crnekTpa ¢ HOMOUIbIO AUPPAKIUOHHON PEIIETKY.

HaGnronenue nonspusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1ab60pamopusle pabomsl



N3mepenune nmokaszarens npejaoMICHUs CTEKIIA.
UccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
Habnronenue aucnepcuu cBera.

Pa3nen 6. OcHOBBI CHIENUATIBHON TEOPUH OTHOCUTEILHOCTH
I'paHu1BI IPUMEHUMOCTH KJIACCUUYECKOM MeXaHUKHU. ITocTynaTel cienuanbHON
TEOPUU OTHOCUTEIBHOCTU: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHIIMIT OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHHM M COKpALIECHUE
JUTVHBI.
DHeprus U UMITYJIbC PEIATUBACTCKON YaCTHLIBL.

CBsI3b MacCChl C JHEPTUEN U UMITYJIbCOM PEIIATUBUCTCKOM YaCTHUIIbL. DHEPTHUS
ITOKOSI.

Pasznes 7. KBanToBasi pusuka

Tema 1. Dnemenmovt K6AHMOBOI ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu HOTOHA C €r0 YACTOTON. DHEPTUs
U UMITyJIbC (POTOHA.

OtkpoiTue u uccnenoBanue porodddexra. Onbitel A. I'. CTosieToBa. 3aKOHBI
doroaddekra. YpaBuenue DitHmTerHa 11 Porodddekra. «KpacHas rpanuiar
dotordekra.

JlaBienue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE JICUCTBHUE CBETA.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MpPUMEHEHHE: (HOTOIIEMEHT,
dboTOoMaTUMK, COJTHEUHAS OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3(]QheKT Ha yCTAaHOBKE C IIMHKOBOM TIJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO GhoTodddeKTa.

Cseronuon.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -4aCTHIL.
[Inanerapnas moxens aroma. Ilocrymarel bopa. M3nydyeHne u morsomieHue
(OTOHOB MpU MEpPexo/e aToMa C OJHOIO YPOBHS HEPrUM Ha Jpyroi. Bumbl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactuil. Bosnbl ne bpoins. KopryckynsspHo-BOITHOBOM
Ty aJIA3M.

CrnoHTaHHOE U BBIHYXJICHHOE U3 TyUYCHHUE.

TexHu4yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTEDP.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Ornpenenenue NIMHBI BOJHBI JIa3€pa.

Habmoienue aMHeHYaThIX CIEKTPOB U3TYUCHHS.

Jlazep.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabomaol

Habmnronenue nuHeHyaToro crekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CJIO0XKHOCTh CTpOoeHUsl snapa. OTKpbITHE
paanoakTuBHOCTH. OnbITH Pe3epdop/ia no onpeneneHnto coctaBa paii0akKTUBHOTO
uznyuenus.  CBoiictBa  anbda-, Oera-, ramma-usnydeHus.  BnusHue
PaJMOAKTUBHOCTH HA YKUBBIEC OPTaHU3MBI.

OtkpeiTHE  TIpOTOHA WM HedTpoHa. HykioHHas  moxens  sjapa
I'eiizenbepra—Banenko. 3apsaa sapa. MaccoBoe uucio sjapa. M30Torbl.

Anbda-pacnaa. DNEKTPOHHBIM W TMO3UTPOHHBIM Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJuOaKTUBHOIO pacraja.

DHeprus CBsA3M HYKJIOHOB B sifipe. SAaepubie cuibl. Jlepekt Macchl sapa.

Anepusie peakuuu. [lenenue u cuHTE3 A1€EP.

Anepnsiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl W TEpPCIEKTHUBBI
AJIEPHOM DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTULlbl. OTKPBITHE MO3UTPOHA.

MeTonbl HaOJIIOICHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULI.

dyHaMeHTalbHbIE B3aUMOICHCTBUA. ENMHCTBO (hM3MYECKON KapTUHBI MUPA.

TexHu4yeckre yCcTpoulcTBa U MPAKTUYECKOE MPUMEHEHHUE: TI03UMETp, KaMmepa
Buinibcona, simepHbiit peakTop, aToMHasi boMoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOINX YACTHULL.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

NccnenoBanue TpekoB yacTuil (110 TOTOBBIM oTorpadusim).

Pa3znes 8. JiieMeHTHI ACTPOHOMHUM U ACTPOPUBUKHU

DTanbl pa3BUTHSL acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMUHM.

Bupa 3Bé3gnoro neba. Co3Be3qusi, sSipKUe 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBIDKCHHE.

CoJsHEeuHAs cUCcTEMA.

Connne. ConHeuHas akTHMBHOCTh. Mcrounuk sHepruum ConHila U 3BE3L.
3BE371bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JluarpamMma «CHEKTpajabHbIA Kilacc —
CBETUMOCTB». 3BE3NIbI TJIABHOM ITOCJICIOBATEIBHOCTH. 3aBHCHUMOCTH «Macca —
CBETHUMOCTBY» JJis 3BE3]] IJIaBHOW MMOCJIEA0BAaTEILHOCTU. BHYTpeHHEee cTpoeHue



3BE311. COBpEMEHHBIEC MPEICTABICHUS O MPOUCXOXKACHUU U 3Boronuu ConHua u
3BE31. DTanbl )KU3HU 3BE3I.

Mueunsiii I[lyte — nHama I'amaktuka. [lonoxenune u aBmwxkeHue CoiHUA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBaszapsl. UEpHBIE ABIPHI B sSApax
rajaKkTHK.

Bcenennas. Pacmiupenue Beenennoii. 3akon Xa06mna. Pazberanue ranakTuk.
Teopus bonbioro B3peiBa. PeMKTOBOE U31ydYEeHUE.

Macirabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnblie mpo0sieMbl aCTPOHOMUMU.

Vuenuuecxue nabnooenus

HaGnronenuss HeBOOpYKEHHBIM TJ1a30M C KCIOJIB30BAHUEM KOMIIBIOTEPHBIX
OPWIOKEHUH I ONpeNeNeHus MOJ0KEHNs HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31uad CeBEpHOro NOayIIapus U SpKue 3BE3BI.

Ha6mronenus B Teneckon Jlynsl, mnaner, Mieunoro I[yTu.

O6o0maromee NOBTOPeHUE

Pony ¢Qusuku u acTpoHOMHH B DIKOHOMUYECKOM, TEXHOJOTHUECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax NeaTebHOCTH YEI0BEKa, pOJib U MECTO (PU3UKHU
¥ aCTPOHOMHH B COBPEMEHHOUN HAy4YHOU KapTHHE MUpPa, POJIh (PU3NIECKON Teopun
B OopMUPOBaHUY MIPEACTABICHHM O (PU3MUECKON KAaPTHHE MUPA, MECTO (PU3HUECKON
KapTUHBI MHUpa B  O0IIEM DAy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
IIPEICTABIEHUI O TIPUPOJIE.

MeknpeaMeTHbIE CBSI3H

Nzyyenne kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCyLIECTBISETCA C
y4€TOM COJAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3€d C KypcaMH MaTe€MaTHKH,
OMOJOTUU, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meowxcnpeomemnvie nousimusi, CB3aHHBIE C MU3YYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakKT, TUMOTEe3a, (PU3NUYecKas BETUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJCIUPOBAHHE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelIEHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX IPOEKIHHM HAa OCU KOOPIMHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOIHBIE DJEMEHTAPHBIX (DYHKIMH, MPU3HAKK TMOJO00US TPEyTrOIbHUKOB,
orpe/eieHre MIOMIAAN IIIOCKUX (GUTyp U 00bhEMa Tell.

buonocusa: »>nekTpuueckue SBICHUS B JKHUBOW Mpupoje, KoseOaTeabHble
JIBVOKEHHUSI B )KMBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KMUBOW MPUPOJIE, NEHUCTBUE
paananuy Ha )KUBbIC OPraHU3MBL.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsE CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUS KPUCTALTUYECKON PEIIETKH, CIEKTPATIbHBIA aHAIIN3.



leoepaghus:  MarHuTHBIE TIOMIOCA 3E€MJIM, 3aJ€KH MArHUTHBIX PV,
dboTochEMKA 36eMHOM MOBEPXHOCTH, TIPEJICKa3aHUE 3eMJIICTPSCCHUIA.

Texnonocusa: JHWHUWA DIIEKTPOIEpENAdY, TEHEPATOpP MEPEMEHHOr0 TOKa,
3JIEKTPOJIBUTATENIb, WHAYKIHMOHHASA I€Yb, paaap, PaaUONPUEMHHUK, TEIECBU30P,
anTteHHa, tenedon, CBU-meub, MpOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OINTHKA,
COJIHEUHas OaTapes.



IINTIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMSA ITPOI'PAMMBLI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypoBHE CpEIHETro OOIIero
oOpazoBaHust (0a30BBIM YpOBEHb) JOJKHO O0ECHEUYUTh JOCTHKEHHUE CJICIYIOIINX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHHUS y4eOHOro npeaMera « Ou3nKa» JOJKHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOY4YalolUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPCHHEH TO3WIHMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJCHUH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA JIECSITEIBHOCTH B MPOIECCE pPEa3ali OCHOBHBIX HAIpPaBJIEHUM
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

* IPAXKAAHCKOI0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh IPAXKIAHCKOM MO3UIIMN 00YUYaOIIETOCs KaK aKkTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOT0 OOIIECTBA;

MPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKMX  T'yMAaHUCTUYECKUX U
JEMOKPAaTHUYECKHUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JEATEIBLHOCTh B MHTEPECAX T'PAKIAHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUU B 00pa30BaTEIbHON OpraHU3allNY;

YMEHHUE B3aUMOJICCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEINBHOCTH;

* MATPUOTHYECKOI0 BOCIIMTAHUSA:

c(hOopMUPOBAHHOCTH POCCUICKOMN TPaXKJaHCKOU UJICHTUYHOCTH,
MaTPUOTU3MA;

LEHHOCTHOE OTHOLICHUE K TOCYJAapCTBEHHBIM CHUMBOJAM, JIOCTHXEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

* JAYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUUECKOIO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHUCJIE B
NESITEIIbHOCTH YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJ1a B MOCTPOCHUE YCTOMUUBOTO Oy IyIIETO;

* 3CTETHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIEHNUE K MHUPY, BKIIFOYasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucymero GU3n4ecKoil HayKe;



* TPYAOBOr0 BOCHHUTAHUSI:

HUHTEPEC K pa3IMYHbIM cdepaMm npodheCcCHOHATBHOW JeATECILHOCTH, B TOM
YKCIIC CBA3AHHBIM ¢ (PU3UKOM M TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynmy1tei mpog)eCCuu 1 peaaTn30BhIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHHUIO U CaMOOOPAa30BaHHUIO B 00JACTH
(GHU3HKN Ha TIPOTSHKEHUN BCEH KU3HH,

* JIKOJOTHYECKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPhl, OCO3HAHHE TJI00ATBHOTO
XapaKTepa SKOJOTHYCCKHUX IIPOOIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE ICMCTBUM B OKPYKAKOIIEH CPEZIC HA OCHOBE
3HAHMSA IICJICH YCTOMYNBOTO Pa3BUTHS YEIIOBECUCCTRA,;

pacIIMpeHre OIbITa JEATEITHbHOCTH JKOJOTMYSCKONW HAINpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PHU3UKeE;

* IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHPOBAHHOCTh MHPOBO33PCHHSI, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHUS (U3HUYCCKON HAYKH;

OCO3HAHWE IIEHHOCTH HAy4YHOW MACSATEIBHOCTH, TOTOBHOCTH B MPOIECCE
U3Yy4YCeHHS (PU3UKH OCYIIECTBISATE MPOCKTHYIO M UCCIICIOBATEILCKYIO JCSITCILHOCTD
WHIUBUIYaJILHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIEe YHHBEpPCAJbHbIE YUeOHbIE el CTBHS
Ba3oBble jioruyeckue JaeiicTBUA:
CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W aKTyalM3WpOBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETIATh TSN JEATEIBHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUH HX
TOCTHKCHUS,
BBISIBJISITH ~ 3aKOHOMEPHOCTH W TMPOTHBOPEYHMS B PacCMaTPUBACMBIX
(bU3HUECKUX SIBJICHUSIX;
pa3pabaTeiBaTh TUTAH PEHICHHS MPOOJIEMBI ¢ YYETOM aHaIn3a WUMEIOIIUXCS
MaTePHAIbHBIX ¥ HEMaTepHUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B ACATEIBHOCTD, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKU TIOCIEACTBUN JAESTEIHHOCTH;
KOOPAWHUPOBATH W  BBHINOJHATH pabOTy B  YCJIOBHUAX  peajbHOrO,
BUPTYAIBHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,
pa3BUBaTh KPEaTHUBHOE MBIILICHNE TIPH PEIICHUH )KU3HEHHBIX MMPOOJIeM.
Ba3oBble uccienoBaTebckue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYCBBIMH MOHSATHUSIMHA U METOJaMHU
dbuznuecKol HAyKu;



BJIaJIETh HaBBIKAMH YUEOHO-HCCIIEIOBATEILCKONW 1 MPOSKTHOU JIEeATEIIbHOCTH
B 00acTu (DU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY TTOUCKY
METOJIOB pEIICHUs 3a1ad (U3UYECKOTO COJCpKaHUs, MPUMEHEHHUIO Pa3InIHBIX
METOJIOB ITO3HAHUS;

BJIAJETh BHJAMH JCATEIBHOCTH II0 IIOJYYCHHIO HOBOIO 3HAHHUS, €ro
UHTEpIIPETAlluh, TPEoOpa30BaHUIO M MPUMEHEHUIO B Pa3IMYHBIX YYCOHBIX
CUTYaIMIX, B TOM YHCJIC TIPH CO3/IaHAH YUCOHBIX MPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHMs], HAXOUTh apTYMEHTHI JJIs JOKA3aTeIhbCTBA CBOMX
YTBEPXKICHUMN, 3a/1aBaTh IMapaMeTPbl 1 KPUTCPHUH PCIICHHUS;

aHAJU3UPOBAaTh IIOJYYCHHBIE B XOJI€ PCIICHHS 3a7a4dl Pe3yJIbTarThl,
KPUTHYCCKN OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh W (HOpMyIHMpOBaTh COOCTBEHHBIE 3aJlladd B 00pa3oBaTEIbHON
NESATeIIbHOCTH, B TOM YHCIIC TTPH U3YyUYCHHUH (DU3UKH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh IPHUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (uU3MKe B TMPAKTUYECKYI0 00JacTh
YKU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 001acTei;

BBIJIBUTaTh HOBBIC UJICH, MPEIJlaraTh OPUTMHAJIBHBIC TTOAXO/IbI U PEIICHNS,

CTaBUTH MPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIINE aIbTePHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanueii:

BJIQ/ICTh HABBIKAMU TONydeHHs] WHPOpManuu (HU3UIECKOTO COJCPKAHMS W3
WUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATh ITOMCK, aHaJIU3,
CHUCTEMATH3alMI0 ¥ HMHTEPNPETAUI0 WH(POPMAIMU Pa3IMYHBIX BUIOB U (opMm
MIPEICTaBIICHNS;

OIICHUBATH JOCTOBEPHOCTHh HH(POPMAITIH;

UCIIOIb30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX HM  KOMMYHHKAITMOHHBIX
TEXHOJIOTUH B PEIICHUU KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3aI[MOHHBIX
3a/1a4 ¢ COOJTI0JIEHUEM TPEOOBaHU A)PTOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPaBOBBIX W ATUYCCKUX HOPM, HOPM HH(POPMAIMOHHON
0e3011acHOCTH;

cO3/1aBaTh TEKCTBhI (PU3MUECKOTO COACPKAHUS B Pa3IMUHBIX (dopmaTax C
y4€TOM Ha3HaYeHUs MH(DOPMAILIMK U 1IEJICBON ayIUTOPUH, BBIOHUpasi ONTHUMAILHYIO
(dbopMy TIpeICTaBIICHUS U BH3yaJIU3alIiH.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe 1elCTBUS:
OCYIIECTBIIATH OOIIEHNUE HA YpOKaxX (PM3UKHU U BO BHEYPOUHOU JESATENBHOCTH;
pacrno3HaBaThb  NPEANOCBUIKM  KOH(QIMKTHBIX  CUTyallud W CcMsr4arb
KOH(DJIUKTHI,



Pa3BEPHYTO W JIOTUYHO H3JaraTh CBOK TOUYKY 3pPE€HHUS C HCIOJIb30BAHUEM
SA3bIKOBBIX CPECTB;

MOHUMAaTh U MCIOJb30BaTh MPEUMYILECTBA KOMAHIHON M WHIUBUIYaJIbHOU
paboThI;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJICHA KOJIJIEKTUBA;

NpUHUMATh I1€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPAMHHUPOBATh JACHUCTBUSA MO €€ NOCTH)KEHUIO: COCTAaBIISITh IUIAH JEUCTBUM,
pacupenensiaTh poiad ¢ y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3yJbTaThI
COBMECTHOU padoTHI;

OILICHUBATh KAYECTBO CBOETO BKJIA/Ia M KAXJAOr0 YYaCTHUKA KOMaHbl B OOLITUI
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

NpearaTb HOBBIE MPOEKTHI, OLECHUBATH HUJAECH C TMO3UWLIHU HOBHU3HHI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITh ITO3UTMBHOE CTPATETMYECKOE IIOBEICHUE B Pa3IUYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBEpPCAJIbHbIe Y4eOHbIe NelCTBUA
Camoopranusamnus:

CaMOCTOATENIbHO OCYILIECTBISATh MMO3HABATENbHYIO ACSITENBHOCTh B 00JACTH
(U3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U Kaue€CTBEHHBIX
3a/1ay, TUTaH BBIMOJHEHUS MPAKTUYECKONW pabOoThI ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYALIHSM;

paciiupsTh paMKHd Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX MPeINOYTeHHI;

JieNaTh OCO3HAHHBIA BBIOOp, apryMeHTUpoBaTh e€ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMUPOBAHUIO U TPOSIBIICHUIO JPYAUIIMA B 001acTH
(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BIa/JIeTh  HaBBIKAMU  [IO3HABAaTEIbHONW  peQIeKCHH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBAaHUI;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU ISl OLICHKU CUTYyalluu, BEIOOpA BEPHOTO
pelIeHus;



YMETh OIICHUBAaTh PUCKHM W CBOEBPEMEHHO MPUHUMATH PELIEHUS IO HX
CHIKCHUIO,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX IPU aHAIHW3E pPe3yJbTaTOB
NeSTELHOCTH;

NpPUHUMATH ce0sl, TOHUMast CBOU HEJIOCTATKU U JIOCTOUHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPU aHaJIM3e pPe3yJbTaToOB
JCSATCIILHOCTH;

NPU3HABATh CBOE MPABO M MPABO APYTUX HA ONIHOKH.

B mporiecce qocTrKeHNS TMYHOCTHBIX Pe3yJIbTaTOB OCBOCHHUS ITPOTPAMMBI 10
bu3uke A YpPOBHA CpeIHEro ooOmero oO0pa3oBaHUS Yy OOyYarOlIuXxcs
COBEPIIICHCTBYETCS OMOITMOHAJIbHBIN WUHTEIUICKT, TIPEIIOIar afo I
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUS, BKJIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHUSI COOCTBEHHOW AMOITMOHAIILHON CEpHI,
OBITh YBEPEHHBIM B ce0e;

CaMOpETyJINPOBAHUS, BKIIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh aNalTHPOBAThCA K
AMOIMOHAIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOYAIOIICH CTPEMJICHUE K JIOCTH)KCHHIO 1ETU U
yCHeXy, ONTUMH3M, WHHUIMATHUBHOCTH, YMCHHE JCHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MOHUMATh SMOITMOHAIBHOE COCTOSHUC
JIPYTUX, YYUTHIBATH €r0 TPU OCYIIECTBICHHH OOIIEHUs, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIFOYAOIINX CITIOCOOHOCTH BHICTPAUBAaTh OTHOIIICHUS
C IPYTHMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITE HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

HHPEAMETHBIE PE3YJIBTATDBI

K xon1ty oOyuenus B 10 kiacce rpeaMeTHbie pe3ybTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHHI:

JE€MOHCTPUPOBAaTh Ha MPUMEPAX pOJIb U MeCTO (PU3UKU B (HOPMHpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTMH, B IPAKTUYECKOU AEATEIIBHOCTH JIIOAEH;

YUUTBHIBaTh TpaHUIBl MPUMEHEHHUS M3YUYEHHBIX (U3UUYECKUX MOJIENICH:
MaTepuaibHasl TOUKa, MHEpLUaJIbHAs CUCTeMa OTCYETa, a0COIIOTHO TBEPAOE TEJO,
UJICAIbHBIN Ta3, MOJEIHU CTPOCHUS Ia30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUYECKUH 3aps]] NPU PEIICHUH (PU3NYECKHX 3a/1ay;

pacrno3HaBaTh (pU3UUECKHe SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUM CTPOCHMS BEILECTBA U



JIEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE IIPSIMOJIMHENHOE JBUKEHHUE,
cBOOO/HOE MAaJICHUE TEJl, IBUKEHUE M0 OKPYKHOCTH, MHEPLMs, B3aUMOAECUCTBUE
Ten, AudQy3us, OpOyHOBCKOE IBUKEHUE, CTPOCHHUE KUAKOCTEH U TBEPHABIX Tel,
n3MeHeHue o0béMa Tea NpH HArpeBaHuWU (OXJAXACHHH), TEIJIOBOE PAaBHOBECHE,
UCIIApEHNE, KOHJCHCAlMs, IUIABICHUE, KPUCTAJIM3ALUsA, KUIICHHWE, BIIAXXHOCTH
BO3/lyXa, IOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYJIE,
CBSI3b MEXIYy ITapaMeTpaMH COCTOSIHUA Ta3a B M30IPOLIECCaX, AIEKTpU3aLUs Tel,
B3aUMOJENCTBUE 3apsI0B;

OTNUCHIBATh MEXAaHWYECKOE JBUKEHHUE, HCIONB3YyAd (PU3UUECKHE BEIUYHHBIL:
KOOpAMHATa, IyTh, NEPEMELIEHUE, CKOPOCTb, YCKOpPEHHE, Macca Tena, CWIIA,
UMITYJIBC T€Jla, KHHETHYECKas: DHEPrus, NOTCHIUAIbHAS JHEPrus, MEeXaHU4ecKas
paboTa, MexaHM4YecKass MOIIHOCTh; IpPU ONHUCAHUM MPABUIBHO TPAKTOBATH
(u3HUECKUIl CMBICT MCHOJB3YEMbIX BEIMYMH, HUX OOO3HAYEHUS U €IMHMIIBI,
HaxXoAUThb (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C APYTUMHU
BEIIMYMHAMU;

ONMCHIBATh M3YyYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SBICHUSA,
UCTIONIb3Ysl (U3MYECKUE BEIIMYMHBI: JaBJICHUE Tra3a, TeMIlepaTypa, CpeaHss
KMHETUYECKash YHEPTUsl XaOTUYECKOTO JIBMKEHUS MOJIEKYJ, CPEIHEKBAIPAaTUYHAS
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, pabora rasa,
KOO(QQUIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBHUraTelsl; MpU ONHCAHUU
OPaBWIBHO TPaKTOBaTh (U3MUECKUH CMBICT MCHOJIb3YEMbIX BEJIMYUH, HX
000O3HAYEHUs W E€AUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(GU3NYECKyI0 BEIUYUHY C APYTUMU BEIMYUHAM;

OIMCBIBATh U3YUYECHHBIE HIEKTPUUYECKUE CBOWCTBA BEILIECTBA U DJIEKTPUUYECKUE
SIBJICHUS (IIPOLIECCHI), UCIONIb3Ysl (PU3NUYECKUE BEJIIMYMHBI: DJIEKTPUUECKUN 3apsia,
ANEKTPUYECKOE TO0JIE, HAPSHKEHHOCTD IOJIS, MOTEHIHAN, Pa3HOCTh MTOTEHIHAJIOB;
IpU ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMS] WU EOUHHIIBI; yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MUECKYIO BETUUHUHY C IPYTMMH BETUUMHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NIPUHIUIIBL: 3aKOH BCeMUPHOTO TArorenus, I, II u III 3akonsl HeroToHa,
3aKOH COXPAHCHMS MEXAHUYECKOW DJHEPIUM, 3aKOH COXPAHEHMsS WMILYJIbCa,
OPUHIMI CYNEPIO3UIHHA CHWJI, NPUHUUII PaBHONPABUS WHEPLUUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KMHETUYECKYI) TEOPUIO CTPOCHMUS BEUIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKON HEPTrUU TEIUIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TemmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsga, 3akoH KynoHa, mpu 3TOM pasinyarh CIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCJIOBUSA (TpaHUIIBL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE IPUHIIMUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3ianuvarh YCJIOBHS MX 0€30MaCHOr0 MCIOJIb30BAHMS B MOBCEIHEBHOM
KHU3HU;

BBITIOJHATh OKCIEPUMEHTHI MO WCCIEAOBAHUIO (U3NYECKUX SBICHUM H
IPOLIECCOB C HCIOJb30BAaHUEM MPSAMBIX W KOCBEHHBIX H3MEPEHUU, HpPU ITOM
dbopmyIMpoBaTh MPoOIEMy/3a/1ady B TUIIOTE3Y y4eOHOr0 SKCIIEPUMEHTa, COOHUpaTh
YCTaHOBKY M3 MPEAIOKEHHOTO 000PYI0BaHMSI, TPOBOJAUTH OIBIT U GOPMYIUPOBATH
BBIBO/IBI;

OCYIIECTBIISITH MPSAMbIE U KOCBEHHBIE H3MEPEHUS (PU3MUECKUX BEIUYHH, TIPU
STOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMsS W HUCHOJIb30BaTh H3BECTHBIC
METO/IbI OLICHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCIIEJIOBATh  3aBUCHUMOCTH  MEXIy  (QU3NYECKUMH  BEIWMYUHAMH  C
WCIIONIb30BaHUEM TMPSAMBIX H3MEPEHUU, MPU ITOM KOHCTPYUPOBATH YCTaHOBKY,
(uKCHUPOBATH PE3YyIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH B BUJIE
TaOIUI ¥ TPaQUKOB, 1E1aTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEeI0BaHUS;

coOro1aTh MpaBuiia 0€30MacHOro TPyJa MpU MPOBEICHUU HCCIIECOBAaHUMN B
pamMKax y4eOHOTO DSKCHepUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W TPOEKTHOM
AESITETbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1abOpaTOPHOTO
000pyI0BaHNS;

pemiath pacu€THblEe 3aJaydl C SBHO 3aJlaHHOM (DU3UYECKON MOJENbIO,
UCTIONB3Ys (hM3MUECKHEe 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHAJIM3a YCIOBHS 3aa9u
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKHE BEIMYMHBI U (POPMYIIBI,
HeoOXoauMbIe 7Sl €€ pelIeHUs, MPOBOIUTH Pacué€Thl M OICHUBATh PEATbHOCTDH
MOJy4YE€HHOTO 3HaueHUs! (PU3NUYECKOM BETNUNHBI;

peniaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHYECKH HETIPOTUBOPEUUBYIO
[ETIOYKY PAaCCYyXJCHUW C OMOpON Ha HM3y4YeHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH W
dbu3nYecKue sIBJICHNUS,

UCTOJb30BaTh  MPH  pElIEHMH  Yy4eOHBIX  3aJa4  COBPEMEHHBIC
UH(GOPMALMOHHBIE TEXHOJIOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETAIIIH
U TIpe/ICTaBlIeHUs Y4eOHON U HAyYHO-TOMYJISIpHON HH(OpMAIUH, TOJTYy4YEHHON U3

Pa3IMYHBIX UICTOYHUKOB, KPUTHYECKH aHATH3UPOBATH MOTyYaeMyt0 HH()OPMAIINIO;

IPUBOJUTH PUMEPHI BKJIA/1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IIPOIECCOB OKPYXKAIOIIETO MHpPA, B Ppa3BUTHUE
TEXHUKHU U TEXHOJIOTUIA;

UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS TI0 (PU3HUKE B TOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MAaCHOCTH NpH OOpAIlEHUH C NPUOOpaMU U TEXHUYECKUMU
YCTpOMCTBaMH, JIJIsl COXPAHEHUS 3A0POBbsSI M COOIIOACHUS HOPM 3KOJIOTUYECKOTO
IOBEJICHUS B OKPYKAIOUIEH CpeIE;



paboTaTh B TpYyIIE C BHIIOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh padOTy TPYIIbl, palMOHAIBHO pACHpEAeNiaTh OO0S3aHHOCTU U
MJIAHUPOBATH JICSATEILHOCTh B HECTAHAAPTHBIX CUTYAIIUSX, aJIEKBATHO OILCHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbI B PEIICHUE pacCMaTpUBAEMOM MPOOIEMBI.

K koniy o0yuenus B 11 kjacce npeIMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpPUMEpax pojb U MECTO (PU3UKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
¢dbu3nUecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YyUYCHHBIX (U3UYECKUX MOJIENeH:
TOYCUHBIA AIEKTPUUECKUHN 3aps/l, JIyd CBETa, TOUCUHBIH UCTOYHUK CBETA, sJIepHast
MOJIEb aTOMa, HYKJIIOHHAsi MOJIeJb aTOMHOTO siipa MpU perieHUur (U3UIECKUX
3a/1ay;

pacno3HaBaTh (PU3NYECKUE SIBJICHUS (TPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKU M KBAaHTOBOU (DU3UKHU: AJIEKTpUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MarHUTHOE JEUCTBUS TOKA, B3aUMOJCHCTBUE
MAarHuToOB, JJICKTPOMAarHuTHas WHAYKUUS, JACHCTBHE MAarHUTHOrO TIOJS Ha
IIPOBOJHUK C TOKOM W JIBIDKYIIMICS 3apsl, SJICKTPOMArHUTHBIE KOJEOaHUsS U
BOJIHBI, MPSIMOJIMHENHOE PacIpOCTPAHEHUE CBETa, OTPAaKEHHE, MPEIIOMIICHHUE,
uHTtepdepeHnus, audpakius W MOOJApU3alvsg  CBETa, JUCIEPCHUS CBETa,
dboTornexTpuueckuit 3pdext (potoaddexT), cBeTOBOE AaBiIeHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaaNOAKTUBHOCTD;

ONMKCHIBATh M3YUYCHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTh  pa3IUYHBIX  Cpela) U
AJIEKTPOMArHUTHBIC SIBIICHUS (MPOLECCHI), MCMHOJIb3ysl (U3UYECKUE BEIMYHUHBI:
AIEKTPUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, AJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOABIKYIAs CUila, paboTa TOKa,
WHIYKLIMS MAarHUTHOTO TMoJs, cwia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTb
KaTYIIKH, SHEPrus JJIEKTPUYECKOr0 M MArHUTHOrO TMOJeH, MEepHoJl M YacToTa
KoieOaHuil B KoleOaTenpHOM KOHTYpe, 3apsi M CHjia TOKa B TpoIecce
TApMOHUYECKUX JJIEKTPOMATHUTHBIX KoJie0aHuM, (OKYCHOE pacCTOSHUE U
ONTHYECKas CWJa JIMH3bI, TIPU OMHCAHUU MPABHIBHO TPAKTOBATh (DU3MUYECKUI
CMBICT HCIIOJB3YEMBIX BEJIMYMH, HX OOO3HAYCHUST M CAUHUIIBI, YyKa3bIBaTh
(dbopMyIIbl, CBSI3BIBAIONINE TAHHYIO (DU3UYECKYIO BEIMUUHY C APYTUMU BEJIMUUHAMY;

OMUCHIBATh H3YyYCHHBIC KBAHTOBBIC SIBICHUS M MPOLECCHI, HCIOIb3YS
¢dusnueckre BETWYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI U



4acTOTa CBETA, SHEPTUS U UMITYJbC (POTOHA, MIEPUOJI TIOJypaciaia, SHEPTHs CBI3U
aTOMHBIX SIJIep, NpPU OINKUCAHUM MPABWIBHO TPAKTOBATh (PU3MUYECKHUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W CIUHHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYI0 (U3MYECKYI0 BEIWYHHY C JPYTUMH BEITUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHAIM3UPOBaTh (PU3MUECKHUE MPOIECCHl U SBJICHUS, UCTONB3YS (HU3MUECKUE
3aKOHBI ¥ MPUHIUNBL 3aKk0H OMa, 3aKOHBI TIOCJIEIOBATEIILHOTO U TapajlieIbHOTO
COCMHEHHS] TPOBOJHUKOB, 3akoH JIkoyns—JIeHIa, 3aKOH 3JIEKTPOMArHUTHON
MHAYKIMH, 3aKOH MPSMOJIIMHEHHOTO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETAa, ypaBHeHHE ODWHINTeHHA s (oTodddekra,
3aKOH COXPaHEHWsS HHEPTUH, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOH COXpPaHEHUs
AIIEKTPUIECKOTO 3apsifa, 3aKOH COXpaHEHHUS MacCOBOTO YHcla, moctyiarel bopa,
3aKOH paJMOaKTUBHOTO pacmaja, Mpu 3TOM pa3andaTh CIOBECHYIO (OPMYIHUPOBKY
3aKO0HAa, €r0 MaTEeMaTUYECKOE BBIPAKEHHE H YCIOBHUS (TPaHUIBI, OOJACTH)
IPUMEHUMOCTH;

OTNpeeNsATh HAIIPaBJICHUE BEKTOPAa MHAYKIIMM MAarHUTHOTO TOJIsl MPOBOAHHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenna;

CTPOUTh U OIHCHIBATH H300paKEHUE, CO3/1aBa€MO€ IIJIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD JKCIIEPUMEHTHI IO UCCIIENOBAHUIO (DU3UYECKUX SBJICHUM U
MPOIIECCOB C HCMOJB30BAHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH: TPU ITOM
dbopmynupoBaTh NpodsIeMy/3aiady v TUIOTE3y y4eOHOro SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000pY10BaHUs, TPOBOAUTH OMBIT U (HOPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHbIE U3MEPEHUSI (GU3MUECKUX BETUYHUH, MIPU
ATOM BBIOMpaTh ONTHUMAIIBHBIN CIIOCOO M3MEPEHHS W HUCIOJIb30BaTh H3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHNM;

MCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C UCTIOJIH30BAaHUEM TIPSIMBIX
U3MEpPEHU: TPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YIbTAThI
MOJIYYCeHHOU 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAEC TaOMUIl U TpadUKOB,
JIeNaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHMS,

coOroaTh mpaBuiia 6€30MacHOrO TpyJa MPHU MPOBEICHUU HCCICIOBAHUMN B
pamMKax y4eOHOro SKCIEepHUMEHTa, Y4eOHO-HCCIEeIOBAaTENIbCKOW W IPOEKTHOM
NESTEIBHOCTH C MCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIaOOPAaTOPHOIO
00opy1I0BaHuS;

pemiatb pacy€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIIONB3YS (pr3HUecKkue 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHAIM3a YCIOBHS 3aJa4u
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIIACIITh (PU3MUECKHE BEIMYUHBI U (OPMYIIBI,



HeoOXonuMble NJisi €€ pelIeHHs, TPOBOJUTh PAaCU€Thl U OIEHHWBATH PEATBHOCTH
MOJIYYE€HHOT'0 3HaYeHUs (PU3NIECKON BEIIMUUHBI;

peraTh KaueCTBEHHBIC 3a/1aU1: BBICTPAUBATh JIOTHYECKH HETPOTHBOPECUUBYIO
LIETIOYKY PACCYKJICHUN C OMOpOid HA M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe SIBICHNUS,

UCIIOJIb30BaTh Ipy  pelmieHHMH  y49eOHbIX  3aJad  COBPEMEHHBIE
UH(OPMAITMOHHBIC TEXHOJOTHH JUISI IIONMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUN
Y TIPEJICTaBIICHUS YIeOHON 1 HAyYHO-TIOMYJISIPHON WH(OPMAITUH, TTOJTyYeHHON U3

Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATM3UPOBATH MOTydaeMyto HH(POpMaIIio;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAalllMH, MPUOOPOB M TEXHUYECKHX
YCTPOMCTB, pa3anudaTh YCIOBHS MX 0€30MacHOTO MCIIOJIb30BaHUS B IMOBCEIHEBHOM
JKU3HH,

MIPUBOJNTH IPUMEPHI BKJIa/Ia POCCHUICKUX U 3apyOS)KHBIX YUIEHBIX-(PU3NKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH Y TEXHOJIOTU;

UCII0JIb30BaTh TEOPETUUECKHUE 3HAHUS 1O (DU3UKE B MOBCETHEBHOM KU3HU IS
oOecrieyeHus: 0€30MAaCHOCTH NpH OOpallleHHH € NPUOOpaMU U TEXHUYECKUMU
YCTPOUCTBAMH, JIJISI COXPAHECHHSI 3/I0POBhSI U COOJIFOICHHS] HOPM 3KOJIOTHYECKOTO
MTOBEJICHUS B OKPYKAIOUIEH CpeJIE;
paboTaTh B TPYIINE C BBHIIIOIHEHUEM PA3IUYHBIX COIHMAIBHBIX POJIeH, MIJIAaHUPOBAThH
paboTy Tpynmbl, paMOHAIBHO pACHpPEACNATh OOSI3aHHOCTH U IIJIAHUPOBATH
JIESITETHHOCTD B HECTAHAAPTHBIX CUTYAITUAX, aJIEKBATHO OIICHUBATH BKJIAJ] KaXJI0TO
U3  YYaCTHMKOB TPYyHIbl B  pEHICHHWE  paccMaTpuBaeMod  MPOOJIEMBI.

BocnuraresibHblii moTeHnuag ydeOHoro mpeamera «dusukay Ha ypOBHE
cpenHero o61iero 0opa3oBaHus peaanu3yeTcs Ha AeSITeIbHOCTHON OCHOBE Yepes:

10 mpuBjIcUYCHHE BHUMAHKS 00YUYAIOMINXCS K ICHHOCTHOMY aCIIeKTy U3y4aeMbIX
Ha YpOKax SIBICHHWH, OpraHW3aluio padoThl C MOIy4aeMOd Ha YpOKe
uHpopMalmell (U3MUECKOTO CONIEpKaHWs, BKIOYas HHDOpPMAIHIO O
COBPEMEHHBIX JIOCTIDKECHUSAX (DU3UKHU; aHAIM3 U KPUTHUYECKOE OICHUBAHHE
uHdopMaIuu;

11 mpumeHeHne Ha ypOKEe MHTEPAKTHUBHBIX (opM pabOTHI C OOyHarOIIMMUCS:
WHTEJUIEKTYaJbHBIX WIP, CTUMYJHPYIOMIMX MMO3HABATEIbHYIO MOTHUBAIUIO
00yyaromuXcs; TUIaKTUYECKOr0 TeaTpa, Ilie MOJIyYEHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCSI B TeaTpPaJbHBIX IMOCTAHOBKAX; TPYIIOBOW pabOThl WU
paboThl B Tapax, KOTOpble yd4aT OOydYaroluxcs KOMaHAHOW paboTe u
B3aUMOJICHCTBUIO C IPYTUMH O0YYaIOIIUMUCS;

12 yHUIMMPOBAHUE W  TMOMJIEPKKY  HCCIEAOBATEIBCKOW  AEATEIbHOCTH
00yJaromuxcsl B paMKax pealn3alii UMHA WHAUBUIYaIbHBIX M TPYIIIOBBIX
HCCIIEIOBATEILCKUX IPOEKTOB, YTO JIaeT OOYYaroIIUMCS BO3MOXXHOCTH
IpHOOPECTH HABBIK CAMOCTOSITCIBHOTO PEIICHHUS IMPOOJIEMbI, pa3BUBACT



yMEHUSI HaOMoAaTh MPUPOJIHBIC SIBIICHWSA, BBIMIOJHATH OMNBITBI U
IKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS C HCIOIB30BAHUEM HW3MEPUTEIBHBIX
npubopoB, GOPMUPYET HABBIK TEHEPUPOBAHUS B OPOPMIICHUSI COOCTBEHHBIX
uaei, HaBBIK  MyOJWYHOTO  BBICTYIUICHHS  TEpe]  ayJuTOpHUeEH,
apryMEHTUPOBAHUS M OTCTAWBAHMSI CBOCH TOUKH 3PEHUS;

13 3HaKOMCTBO cO chepamu MPodheCCUOHATIBHON JeATeTbHOCTU, CBI3aHHBIMU C
(bU3HKOI, U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JOCTHUKEHUSIX
¢u3nyecKkol HaAyKH, UYTO CIIOCOOCTBYET pa3BUTHUIO MPEICTaBICHUH O
BO3MOXHBIX  cepax Oyaymeld npodhecCHOHAIBHOM  NESITENbHOCTH,
CBA3aHHOW C (DU3MKOM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B 3TOM
HampaBJICHUM W OCO3HAaHHOMY BbIOOpY oOywaromumucs Oyayuiein
npodeccun;

14 ycraHOBIIeHHE JOBEPUTEIBHBIX OTHOLLICHHS MEXK]ly YUUTEIEM U YUCHUKAMU,
CHOCOOCTBYIONIUX TO3UTHBHOMY BOCIHPHATHIO YYaIIUMHUCS TPEOOBAHWU U
Ipoch0 yUMTENs, aKTUBHM3ALUM WX I[IO3HABATEIIBHOW JEATEIbHOCTU U
AKTUBHOCTH,

15 noOyxaeHue o0y4daromuxcsa K COOII0EHUIO0 Ha YPOKE OOUIEIPUHSITHIX HOPM
MIOBEJICHUSI, TIPABIJI OOIIECHUS CO CTApPIIUMU (YUUTENSIMHU) U CBEPCTHUKAMHU
(IIKOJIbHUKAMHU );

16 ucnonb30BaHUE BOCIUTATEIHHBIX BO3MOXXHOCTEU COJEp)KaHHS y4eOHOTO
peIMeTa Yepe3 IEMOHCTPAINIO 00yJaIoNUMCs PUMEPOB OTBETCTBEHHOTO,
TPaKIAHCKOTO MOBEJICHUS, TIPOSIBIICHHUS YEJIIOBEKOTIOOUS u
100pOCEepICUHOCTH;

17 opranu3zanuio medcTBa MOTUBUPOBAHHBIX U APYAUPOBAHHBIX YUAITUXCS HAJl
UX HEYCIEBAIOUIUMHU OJHOKIACCHUKAMY;



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne KosnvecTBO yacoB DJIeKTPOHHBbIE
HanmeHnoBanme

n (uudposbie)
pa3aesioB M TeM Konrtpouabnsl | IlpakTruyeckn

/ Bcero o0pazoBaTeJbHbIE
NMPOrpaMmbI € padoThl e padoThl

n pecypchbl

Pa3nen 1. DU3UKA U METO/IbI HAYUYHOI'O IO3HAHUSA

bub6mmoreka [IOK

dusuka u METOIBI

1.1 2 https://m.edsoo.ru/7f41bf7
HAYYHOTO TTO3HAHUS )
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 | Kunemaruka 5 https://m.edsoo.ru/7f41bf7
2
bu6mmoreka [IOK
2.2 | JuHamuka 7 https://m.edsoo.ru/7f41bf7
2
Bbu6nuoreka [IOK
3aKOHBI COXPAHEHUS B
2.3 6 1 1 https://m.edsoo.ru/7f41bf7
MEXaHHKE )
Hroro no pazaeny 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOAUHAMUKA
OCHOBEI bu6nmoreka [JOK
3.1 | wmonekymsapao- 9 1 https://m.edsoo.ru/7f41bf7

KMHETUYECKOU TEOpUU

2



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

bu6mmoreka [IOK

OcCHOBBI
32 10 https://m.edsoo.ru/7f41bf7
TEPMOIUHAMUKHI )
ArperartHsle bubnuoreka [IOK
3.3 | CcOCTOSIHMS BEILECTBA. 5 https://m.edsoo.ru/7f41bf7
®dazoBbIe IEPEXOIbI 2
Hroro no pazaeny 24

Pa3nea 4. JIEKTPOIAUHAMMUKA

bu6mmorexa [{OK
4.1 [ DOnekrpocraruka 10 https://m.edsoo.ru/7f41bf7
2
ITocTostHHBIN
3JICKTPUYECKHUH TOK bubmorexa HOK
42 P ' 12 https://m_edsoo.ru/741bf7
Toku B pa3muIHBIX N
cpemax B
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBILEE KOJIMYECTBO
YACOB 11O 68

[TPOTPAMME



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

Ne KosmmuecTBo yacoB DJIEeKTPOHHBIE
n | HaumeHoBaHMe pa3neioB (uudposbie)
Koutpoabu IpakTHyeck
/ U TeM NMPOrpaMMbl Bcero oOpa3zoBaTe/ibHbIE
ble padoThbI ue padoTbl
n pecypcbl
Paznen 1. JIEKTPOJIUHAMMUKA
1 MarnuTtHoe mnoJe. bubmmoreka [IOK
1' DIEeKTPOMArHUTHAS 11 1 3 https://m.edsoo.ru/7f41¢9
WHTYKIIHST Ic
Hroro no pazaeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
5 MexaHu4ecKne u bubmuorexa [JOK
] ' AJIEKTPOMAarHUTHBIC 9 1 https://m.edsoo.ru/7f41c9
KoJIeOaHus Tc
2. Mexanuueckue u bubmorexa HOK
5 1 https://m.edsoo.ru/7f41c9
2 AIIEKTPOMArHUTHBIE BOJTHBI e
) bu6nunoreka [IOK
3' Onruka 10 3 https://m.edsoo.ru/7f41c9
Ic
Hroro no pazaeny 24

Pazgexn 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

. bubmmoreka [IOK
3. OCHOBBI CrIelUAIbHOMN
4 1 https://m.edsoo.1u/7f41¢9
1 TEOPUH OTHOCUTEIILHOCTH e
Hroro no pazaeny 4
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Pa3znen 4. KBAHTOBAS ®U3UKA

. bu6nuoreka [IOK
4. DJIeMEHTHI KBAHTOBOM
6 https://m.edsoo.ru/7f41c9
1 OITUKHU
JIc
4 bubmmoreka [IOK
2' Crpoenue aToma 4 https://m.edsoo.ru/7f41c9
JIc
4 bu6mmoreka [IOK
3' ATOMHOE PO 5 https://m.edsoo.ru/7f41c9
JIc
Hroro no pazneny 15
Pa3nen 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPOPU3UKN
bu6mmoreka [IOK
5. DneMEHTBI aCTPOHOMMHU U
7 https://m.edsoo.ru/7f41c9
1 acTpOHU3UKH
JIc
Hroro no pazneny 7

Pa3nesa 6. OBOBIIIAIOIIEE IOBTOPEHUE

6 bubmuorexa [JOK
1' O06o0matroiee MOBTOPEHUE 4 https://m.edsoo.ru/7f41c9
Ic
Hroro no pazaeny 4
PesepBHoe Bpems 3
OBILEE KOJIMYECTBO 68

YACOB IIO ITPOI'PAMME
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INIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
JJ KosanuyecTBo yacos Tara DJIEeKTPOHHbIE
T
n KonTpoan nudpoBbIe
Tema ypoka IMpakTHyec H3Y4YeH
/ Bcero HbIe 00pa3oBaTe/IbH
I KHe padoThl | HH
padoThI ble pecypchl
bubmmoreka
®du3uKa — HayKa 0 IpUPOJIE. OK
Hayunble MeTOAbI TO3HAHMS 1 1
https://m.edsoo.ru
OKPY’KaOIIEero Mupa e
Poib 1 MecTo Gu3nku B EuG
. noImoTeKa
(bhopMHUpPOBaHUH COBPEMEHHOM 1IOK
Hay4YHOW KapTHUHBI MUPA, B 1 httos+//m.cd
o E[!SZ m.€dso0.1r
MPaKTUYECKON e TETbHOCTH 03366
JOAE
MexaHn4eckoe IBUKEHHUE. Bu6
noImoTeKa
OTHOCHUTETTFHOCTH 110K
MEXaHUYECKOTO IBU)KECHHUSL. 1 httos//m.ed
ps://m.edsoo.ru
Ilepemelienue, CKOpocTh, /F0c3508
YCKOpEHHE
bubnuoreka
PaBHOMEpHOE MPSAMOTMHEHHOE 1 LHOK
JIBIDKECHUE https://m.edsoo.ru
/ff0c3620
bubnnoreka
PaBHOyCKOpeHHOE LHOK

HpHMOJ'II/IHeI/IvHOG JBHXKXCHUC

https://m.edsoo.ru
[f10c372e¢



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

CBo0OOHOE Ta/IeHHE.
YckopeHue cBoOOTHOTO
naacHuAa

bubanoreka
LHOK

https://m.edsoo.ru
[£10c39¢c

KpuBonuHeliHoe 1BUKEHHUE.
JIBU>KeHuEe MaTepuaIbHOU
TOYKH MO OKPY>KHOCTHU

Bubnuoreka
[HOK

https://m.edsoo.ru
[ff0c3ada

[IpuHIMI OTHOCUTENBHOCTH
lNanunes. MaepuuanbHble
cucreMsl orcuera. [lepBsit
3akoH HproToHa

bubanoreka
[HOK

https://m.edsoo.ru
[ff0c3bed

Macca tena. Cuna. [Ipuniun
cynepnosuimu cui. Bropou
3akoH HprotoHa s
MaTepUaIbHOU TOYKU

bubnnorexa
[HOK
https://m.edsoo.ru
/ff0c3be8

Tperun 3axon HeroToHa [tst
MaTEepHAIBHBIX TOYEK

bubnmoreka
LHOK

https://m.edsoo.ru
[f1f0c3bed

3aKoH BCCMHUPHOI'O TAIOTCHHA.

Cuna tsxectu. Ilepsas
KOCMHUYECKasi CKOPOCTb

bubmnoreka
LHOK

https://m.edsoo.ru
[£10c¢3d00

Cuna ynpyroctu. 3akoH ['yka.
Bec tena

bubnuoreka
[HOK
https://m.edsoo.ru
[ff0c3el8

Cuna tpenus. Koapdunment
tpeHusi. Cujia COMPOTHBIICHHS

Bubnuoreka
1HOK



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
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IIpU ABUKCHUU TCJIa B

https://m.edsoo.ru

JKHUJIKOCTH WJIM Tra3e [f10c3176
[ToctynarenbHoe U
BpallaTelbHOE JBUKEHUE bubnuoreka
a0COJIIOTHO TBEPIOTO TEa. LHOK
MowmenT cuibl. [lnedo cumsl. https://m.edsoo.ru
VY cnoBust paBHOBECHS TBEPIOTO [ff0c41a6
Tena
HNMnynsc MaTepuanbHOU TOYKH,
bubnuoreka
CHUCTEMBbI MaTepUAIIbHBIX TOYCK.
HOK
Nmnynbe cunbl. 3akoH
https://m.edsoo.ru
COXPAHEHUS UMITYJIbCA.
P 4 f0c43d6
PeakTuBHOE nBIKEHHE
PaGota u MOIITHOCTD CHITBI.
bubnmoreka
Kunernueckas sueprus 1IOK
MarepualibHOM Touku. Teopema
5 - https://m.edsoo.ru
00 M3MEHEHNN KHHETHYECKOU
[f10c4502
SHEPruu
[TorennmansHas 3HEprUs.
[ToTeHManbHas SHEPrUst bubnmoreka
ynpyro 1e(hOpMUPOBaHHOH LHOK
npy>kuHsbl. [loTeHnmanbHas https://m.edsoo.ru
JHEPTUs Tella BOJIM3H [ff0c461a
MMOBEPXHOCTH 3EMJITU
IToreHuanpHEIE U
bubnmoreka
HEeMoTeHIMalbHble CUIIbl. CBS3b 1OK
paboThl HEMOTEHIIUATBHBIX CHII
. https://m.edsoo.ru
C U3BMECHCHUEM MEXaHUYECKON
[ft0c478c

OHEPIur CUCTEMBI TCII. 3aKoH



https://m.edsoo.ru/ff0c3f76
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COXPAHCHHS MEXaHUICCKOHU
SHEPIHU

JlaGopatopHas paboTa
«HMccnenoBanue cBsi3u paboOThHI
CHJIBI C U3MEHEHUEM
MEXaHUYECKON SHEPTUHU TeJla Ha
pUMepe pacTsHKEHUS
PE3UHOBOTO KIyTa»

KonTtponpHas pabora no teme bubnuoreka
«Kunemaruka. Jlunamuka. [HOK
3aKOHbI COXpAHEHUS B https://m.edsoo.ru
MEXAHUKE) [ft0c4b74
OCHOBHBIE TIOJIOKEHUS bubnmoreka
MOJIEKYJISIPHO-KUHETUYECKOU I[TOK
teopun. bpoyHoBCKOE https://m.edsoo.ru
newkenue. JIuddysus [ff0c4dc2
XapaxkTtep IBHKEHUS U

B3aUMO/ICHCTBUS YaCTHI]

BellecTBa. Mozenu CTpoeHus

ra3oB, JKHJIKOCTEH U TBEPIBIX

TeI

Macca monekyJi. KonnaectBo

Beuecta. [loctosiHHas

ABorazipo

TermoBoe paBHOBECHE.

Temneparypa u €€ u3MepeHHUe.

[ITkana Temneparyp Llenscus

Wneanpueriii raz 8 MKT. Bbubmnoreka
OcHoBHoe ypaBHenue MKT LHOK



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

https://m.edsoo.ru

[ff0c4fde
AOcomoTHas TeMIepaTypa Kak
. o bubnnoreka
Mepa cpeliHeld KHHETHYEeCKOM 1IOK
SHEPTHH JIBHXKEHUSI MOJIEKYJI.
N M https://m.edsoo.ru
aBHeHHe MeHeeeBa-
paptie 8 f0c51 e
Knaneitpona
3akoH JlanbToHa. ['a30BbIe
3aKOHBI
Jlaboparopnas paborta
«HccnenoBanmne 3aBUCUMOCTH
MEXy NapaMeTpaMU COCTOSHUS
Pa3peKEHHOTO Ta3a»
Bbubmnoreka
N3onpolieccel B nacaibHOM raze OK
U uX rpapuyeckoe 1
https://m.edsoo.ru
MIpeICTaBIIEHHUE
et /0c570e
BnyTtpenHss sueprus
TEPMOIUHAMHYCCKON CUCTEMBI bubnnoreka
U cIOCOOBI €€ U3MEHEHHS. LIOK
KonudecTBOo TEIIOTHI ¥ padora. https://m.edsoo.ru
BnytpeHnHss sHeprus [ff0c5952
OJIHOATOMHOTI'O MJI€aJIbHOT'O rasza
bubmnoreka
LHOK
Buae! Teruionepegaun
https://m.edsoo.ru
[ff0c5¢36
V nenpHas TEINIOEMKOCTH Bbubnuoreka

BCIICCTBA. KonnuecTBo TemnoTsl

LTOK



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

NP TeIIonepeaye.

https://m.edsoo.ru

AmabatHblii mporiecc [ff0c5¢36
. bubmnoreka
3 [TepBrIii 3aK0OH TEPMOTHHAMUKH OK
U €ro MIPUMEHEHUE K 1
3 EOMbOLECCAM https://m.edsoo.ru
pont /ff0c5efc
bubnnoreka
3 HeobpaTumocTs mporiieccos B LOK
npupojie. Bropoii 3akon
4 TS BI;OHHHaMHEH https://m.edsoo.ru
PMOZL /06230
bubnmoreka
3 [Ipunuun neiicreus u KI1/] LIOK
5 TEIJIOBOM MAIlIUHBI https://m.edsoo.ru
[£10c600a
3
6 Huxn Kapno u ero KITJ{
3 | Dkonoruyeckue npooIeMbl
7 | TemIo’HepreTUKu
OGoBaomHii Ypok Bubnnoreka
3 LHOK
«MomnekynspHas pU3HKa.
8 OCHOBEBI TEPMOJMHAMUKI Elps: mdsou.n,
pMOZL /06938
bubmnoreka
KonTponbHas pabora no teme
3 LHOK
«MonekynsipHas pusuka.
? OCHOBBI TEPMOIMHAMUKIY Belpar .,
PMOA /0650
4 [TapoobpazoBanue u brbmiorexa
0 KoHJIeHcauus. Mcriapenue u HOK

KUIICHUC

https://m.edsoo.ru
/ff0c63b6



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6

AOGCONI0THAS U OTHOCUTEIIbHAS
BIIQYKHOCTb BO3/yXa.
Haceiennslii nap

bubanoreka
LHOK

https://m.edsoo.ru
[f10c64d8

Tsepnoe Tero.
Kpucrannuaeckue u amopHbIe
Tesa. AHU30TPOIIHSI CBOUCTB
KpucTajuioB. JKuakue
Kpuctaibl. CoBpeMEHHBIE
MaTepHUaIIbI

bubnunoreka
LHOK
https://m.edsoo.ru
[ff0c6510

[TnaBieHue U KPUCTALTH3ALINS.
VYaenbHas TEIIOTa TUIABJICHHUS.
Cybnumanus

bubmnoreka
LHOK

https://m.edsoo.ru
[f10c6708

VYpaBHeHHE TEIJIOBOTO OamaHca

bubnuoreka
[HOK
https://m.edsoo.ru
[ff0c6820

DeKTpu3anus Tel.
Dnekrpudeckuu 3apsia. [IBa
BUJIA DIICKTPUUECKHX 3aPsI0B

bubnunoreka
LHOK
https://m.edsoo.ru
[ff0c6bcc

[IpoBOAHHKY, TUIIEKTPUKHU U
MOJIYITPOBOJIHUKH. 3aKOH
COXpaHEHUs JIEKTPUUYECKOTO
3apsia

bubnunoreka
LHOK
https://m.edsoo.ru
[ff0c6bbcc

B3aumoencTue 3apsios.
3akon Kynona. ToueuHbIn
AIIEKTPUYCCKUH 3aPsi]|

bubanoreka
LHOK

https://m.edsoo.ru
[ff0c6ced



https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4

HanpsbxeHHocTsb

ANEKTPUYECKOTO TOJISL. B1406£H0Te1<a
Hpurwrt cyniepriosuumn }I;F[tns://m.edsoo.ru
ANEKTPUUECKUX MoJieH. JInHum R0c6dR
HaTPSHKEHHOCTH
PaGora cun bubnuoTeka
3JIEKTPOCTATUYECKOTO TIOJIS. HOK
[Torenuuman. PazHocTsb https://m.edsoo.ru
INOTEHLIMAJIOB /ff0c6100
IIpoBOAHMKY U TUDIIEKTPUKU B bubnuoreka
3JICKTPOCTATUICCKOM IIOJIC. [HOK
Jwudnexkrpudeckas https://m.edsoo.ru
IPOHHUIIAEMOCTh [ff0c7018
bubnuoreka
DnekrpoeMkocTb. Kongencarop ﬁgi//m.e dsoo.ru
[ff0c7126
DNEKTPOEMKOCTh TIIOCKOTO bubmmorexa
KOHJIEHCaTopa. DHeprus lﬂof//m.edsoo.ru
3apsKEHHOT0 KOHIeHcaTopa / fml <72c0

JlaGopaTtopHnast pabota
"U3mepeHue AIeKTPOEMKOCTH
KOHJIeHcaTopa"

[Ipuniun nercTBus u
MpUMEHEHNE KOHJIEHCATOPOB,
KOIUPOBAIBHOTO amnmapara,
CTPYWHOI'O ITPUHTEPA.
DJIEeKTpOCTATUYECKAs 3allHTA.



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

3a3eMIIeHHE AIIEKTPOIPUOOPOB

DIIEKTPUYECKUM TOK, YCIOBUSA
€ro CyIIeCTBOBaHHUSI.
IlocrosiHuki ToK. Cua Toka.
Hampsokenne. ConpoTuBieHue.
3akon Oma 1S yyacTKa Lenu

ITocnenoBarensHOE,
napasuieIbHOE, CMEIIaHHOE bubnmoreka
COeIMHEHHE MPOBOIHUKOB. 0.5 [IOK
JlaGoparopHas paboTa ’ https:/m.edsoo.ru
«3y4yeHune cMemanHoro [ff0c74{0
COCITMHEHUS PE3UCTOPOB)
bubmnoreka
Paborta 1 MOIIHOCTH oK
AJIEKTPUIECKOTO TOKA. 3aKOH 1
Jixoyns-Jlenma https://m.edsoo.ru
Y B [ff0c7838
3axox OMa 1 HOJTHOH
(3aMKHYTOM) AJIEKTPUIECCKOM
bubnnoreka
nenu. KopoTkoe 3amMbIkaHUeE. OK
JlaGoparopHas paboTa 0.5 1
«M3mepenne DJ1C ucrounnka hitps://m.edsoo.ru
p [ff0c7ae0
TOKA ¥ €T0 BHYTPEHHETO
COIIPOTHUBIICHUS
PezepBHbiiil ypok. KonTponbHas
bubnnoreka
paboTa 1o Teme
"DnexTpoauHaMuka" / LOK
B R https://m.edsoo.ru
cepoccuiickas mpoBepoYHast 0e8C56
pabora
O6o0maromuii ypox bubnmoreka



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

«DNEKTPOAUHAMUKAY / LHOK

Bceepoccuiickas npoBepoyuHast https://m.edsoo.ru

pabota [ff0c88be

DneKTpOHHAas IPOBOAUMOCTh

TBEP/IbIX METAJIIOB.

3aBUCUMOCTB CONPOTHUBIICHUS

METaJUIOB OT TEMIIEPATYPHI.

CBepxnpoBOIUMOCTh

DJIEKTPUUECKUHU TOK B BaKyyMe.

CBOWMCTBA AJICKTPOHHBIX MTYYKOB

[TonynpoBOAHUKH, X

coOCTBEHHAs! U IPUMECHAs bubmotexa

IPOBOIUMOCTH. CBOWCTBA p—N- [OK
https://m.edsoo.ru

Hepexona. /ff0c84ae

[TonynpoBoAHUKOBBIE TPUOOPHI

DJeKTPUYECKUH TOK B

pacTBOpax M paciuiaBax brbmmorexa

JJIEKTPOJIUTOB. HOK
https://m.edsoo.ru

DIEKTPOIUTHYECKAS J0c87ba

JIcconuanus. JIEKTPOIU3

DJeKTpUYECKUH TOK B Ta3ax. bubnuoreka

CaMOCTOSATEIBHBIN 1 LHOK

HECaMOCTOSITCIIbHBIHN Pa3psi. https://m.edsoo.ru

Mounnust. [Tnazma [ff0c84ae

DnekTpuueckue mprudopsl U bubnmoreka

YCTPOWCTBA U UX IIPAKTUYECKOE [HOK

npumeHeHue. [IpaBuia TeXHUKH https://m.edsoo.ru

0€30MacHOCTH [ff0c86fc

KounTponbHas paboTa o teme bubnuoreka



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc

«Qnekrpocraruka. [IocTosHHBIN ILIOK
aneKTpudeckuil Tok. Toku B https://m.edsoo.ru
PA3JIMYHBIX Cpeaax» /ff0c8a8a
. bubnroreka

Pe3epBHbIit ypok.

N [HOK
O060061maronui ypok 1no remam 1
10 xracca https://m.edsoo.ru

[ff0c8f6c

OBIIEE KOJIMYECTBO HACOB
[10 [IPOTPAMME

68



https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KITIACC

R

KosunuecTBo yacos 1 JIEKTPOHHbIE
ara
I KonTpoan nupposbIe
Tema ypoka IMpakTnyec HU3y4eH
/ Bcero Hble 00pa3oBaTe/bH
KHe paborTnl | Ui
I padoThI ble pecypchl
ITocTostTHHBIE MATHUTHI U X
N bubnmoreka
B3auMojieiicTBue. Maruutnoe 110K
nosie. BeKTop MarHuTHOM 1
J'F . https://m.edsoo.ru
MHAYKUWU. JIMHUM MarHuTHON
Ay /09778
MHAYKLIHMH
MaruutHoe 1oJie TpoOBOHUKA bubnnoreka
¢ TokoM. OmnbIT Opcrena. 1 LIOK
B3anmonenicTBre NpoBOJHUKOB https://m.edsoo.ru
C TOKOM [ff0c98fe
bubnuoreka
Jlaboparopnas pabora OK
«M3y4yeHre MaraHuTHOT O OIS 1 1 a
https://m.edsoo.ru
KaTYILIKA C TOKOM»
4 /ff0c98fe
JlelicTBME MArHUTHOTO TTOJIS HA
IIPOBOAHUK ¢ TOKOM. Cuia bubnmnoteka
Awmmepa. JlabopaTopnas pabota | | I[TOK
«HccnenoBanue neicTBus https://m.edsoo.ru
MOCTOSTHHOTO MarHuTa Ha [ff0c9ac0
pPaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJISI HA bubroreka
JBIDKYIIYIOCS 3apsSKEHHYIO 1 LHOK
yactuily. Cuna JlopeHiia. https://m.edsoo.ru
PabGota cunbl Jlopenna [ff0c9df4



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

DNeKTpOMarHuTHas! UH Ty KIIHSL.
IToTok BEeKTOpa MarHUTHOM
uHaykiuu. IJ1C nHayKImu.
3aKOH 3JIEKTPOMArHUTHOU
unaykuuu Papazest

bubnmnoreka
JlaGopaTopHas pabota OK
«HMccnenoBanue sBICHUS 1
N https://m.edsoo.ru
AIEKTPOMATrHUTHOUW HH Ty KITUN
P Y /f0cal 50
NHnyKTUBHOCTD. SIBIIeHUE
camonHaykuuu. J1C bubnuoreka
CaMOUHAYKIIUU. DHEPIHs ILIOK
MAarHUTHOTO I10JIS KaTYIIKH ¢ https://m.edsoo.ru
TOKOM. DIIEKTPOMArHuTHOE [ff0ca600
1oJie
TexHuyeckue ycTpoicTBa 1 ux
MPUMEHEHUE: TOCTOSIHHBIC
MarHHTHI, SJICKTPOMATrHUTHI,
3JIEKTPOBUTaTellb,
YCKOPHUTEIH 3IE€MEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS M1€Yb
. bubnuorexa
O06o0maromuii ypox
[TOK
«MarnuTHOe Tore.
3 https://m.edsoo.ru
JEKTPOMarHUTHAS HHTYKIUS
P Y /f0cab82
bubnuoreka
KonTponbHas pabora no teme
I[MIOK
«MarnauTtHoe 1ose.
https://m.edsoo.ru

SHGKTpOMaFHI/ITHaﬂ HUHOYKIOUS

[ff0cad58



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58

CB00OOIHBIE MEXAHUYECKHE

bubnnoreka
KojeOanus. ['apMoHndeckue
I[TOK
KosneOaHusi. YpaBHEHHUE
5 . https://m.edsoo.ru
rapMOHHYECKHX KOJIeOaHuH.
P [ff0caf06
[IpeBpanienue sHeprun
JlabopaTopHas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajbIX KOJIeOaHHi
rpy3a Ha HUTH OT JUTHHBI HUTH
U MacChl Tpy3a»
KonebaTenbHBIN KOHTYD.
CBoOoHBIE
3JIEKTPOMarHUTHBIE KOJICOaHUs bubnuoreka
B HJICATBHOM KOJIe0aTeIbHOM HOK
KOHTYpe. AHAJIOTUS MEXITY https://m.edsoo.ru
MEXaHUYECKUMH U /ff0cb820
AIIEKTPOMATHUTHBIMU
KoJIe0aHUsIMU
®opmyna Tomcona. 3akoH bubnuoreka
COXpaHEHHUs SHEPTUU B I[TOK
AeaIbHOM KOJIE0aTEIFHOM https://m.edsoo.ru
KOHTYpE [ff0cb9c4
[IpencraBnenue o 3aTyXaromux
bubnmoreka
KosieOaHusX. BeIHYKICHHBIC OK
MEXaHUYEeCKUEe KOJIeOaHusl. 1
Pesonarc. B . . https://m.edsoo.ru
HaHC. BeIHYKICHHBI
Y /ff0cbb86
3JICKTPOMAarHUTHBIE KOJIeOaHuUs
[TepeMeHHBIN TOK. bubnuoreka
CuHyCcOHMIaTbHBIN I[TOK



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86

NIEPEMEHHBIM TOK. MOIIHOCTh
HIEPEMEHHOT0 TOKa.
AMILTUTY THOE ¥ ICHCTBYOIICE

https://m.edsoo.ru

/ff0cbd34
3HAUEHUE CUJIbI TOKA U
HaIPSHKEHUS
Tpaucdopmarop.
IIpousBoacTBo, nepenaya u
noTpedIeHue AEKTPUIECKON
SHEpPIrUu
YCTpOUCTBO U IPAKTUYECKOE
IPUMEHEHUE AEKTPUIECKOTO EHO(SEHOTeKa
SPOIKA, TEHEPATOPa . https://m.edsoo.ru
MIEPEMEHHOT0 TOKA, JINHUM 0ce34
JIeKTponepeaay
DKOJOTHUYECKHE PUCKH TIPH
MIPOU3BOJICTBE
anekTpo3Hepruu. Kynbrypa
UCMOJIb30BAHUS
3JIEKTPOIHEPIUH B
TIOBCETHCBHOM JKU3HU
MexaHandecKkye BOJHBI,
YCIJIOBUS PacCpOCTPAaHEHUS. bubnnoreka
[Tepuoa. CxopocTh LHOK
pacIpoCTpaHEHHUs U JITTNHA https://m.edsoo.ru
BOJIHBL. [lonepeunsie n [ff0cca54
IIPOJOJIbHBIE BOJIHBI
3Byk. CKOpOCTb 3BYKa. bubnuoreka
I'poMkocTh 3ByKa. Beicora I[TOK

ToHa. TemOp 3ByKa

https://m.edsoo.ru



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

[ff0cccOc

DJIeKTPOMAarHUTHBIC BOJIHBI, UX
CBOMCTBA U cKOpocTh. [1Ikana
3JIEKTPOMArHUTHBIX BOJIH

bubmmnoreka
LHOK

https://m.edsoo.ru
[ff0ccfel

[IpuHIUIIBI paANOCBA3U U
TeneBuaeHus. Pa3surue
cpeacTs cBa3u. Pagnonokanus

bubnuoreka
KonTponbHas padota I[TOK
«Konebanus 1 BOJTHBD» https://m.edsoo.ru

[ff0cc618
[Ipsimonuneiinoe bubnmoteka
pacrnpocTpaHEHHE CBETa B I[MIOK
OHOpPOJHOM cpene. ToueuHbiin https://m.edsoo.ru
MCTOYHHUK cBeTa. JIyd cBera [ff0cd350
OtpaxkeHue cBeTa. 3aKOHbI bubnuoreka
oTpaxkeHus ceeta. [loctpoenune HOK
N300paKCHHUH B IFIOCKOM https://m.edsoo.ru
3epKajie [ff0cd4e0
[Ipenomiienue csera. [lonnoe bubnuoreka
BHYTPEHHEE OTpPaXKEHUE. HOK
[IpenenbHBIM YroI NOIHOTO https://m.edsoo.ru
BHYTPEHHETO OTPAKECHHUS [ff0cd7f6
JlabopaTopHas pabota bubmmorexa
«3mepeHne nokaszarens HOK
IPETOMIICHHUS CTEKIIa hitps://rm.edsoo.u

[ff0cd67a
JIunzel. [loctpoeHue bubnnoreka



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a

n300paKeHUH B JINH3E. LIOK

®dopmyJia TOHKOU JIMH3BI. https://m.edsoo.ru

YBeauueHue JUH3bI [ff0cddle

Jlaboparopnas pabora

«HccnenoBanue CBOMCTB

M300paXKeHH B TMH3aX»

Hucnepcus ceeta. Ca0KHbBIN

cocTaB Oeioro cBera. L[Ber.

JlabGopaTtopHnast pabota

«Habmonenne nucnepcun

CBETa»

WuTepdepenmus cera. brbmmorexa

Hudpaxus csera. HOK

TnpaxionHas peméTxa https://m.edsoo.ru
[ff0ced22
bubnuoreka

ITonepe4HOCTH CBETOBBIX BOJIH. HOK

[Tonspusanusa ceera https://m.edsoo.ru
[ff0ct02e

Orntuueckue mpudopsl U

YCTPOWCTBA U YCIOBHS UX

0e30MacHOT0 MPUMEHEHUS

I'panuusl mpUMEHUMOCTH bubnuoreka

KJIACCUYECKOU MEXaHUKH. LIOK

[ToctynaTel crieruaaTbHON https://m.edsoo.ru

TECOPHH OTHOCUTEIBHOCTH [ff0cf862

OTHOCHUTEIBHOCTh bubnmoreka

OJIHOBPEMEHHOCTH. HOK

3ameJieHne BpeMEHU 1

https://m.edsoo.ru
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COKpall€HUEC JJINHBL

[ff0cfad2

DHeprus 1 UMITYJIbC
PEISITUBUCTCKOH YaCTHIIBL.
CBsI3b MacChl C SHEPTUCH U
VIMITYJIGCOM. DHEPTHs IIOKOSI

bubmnoreka
LHOK

https://m.edsoo.ru
[f10cfc68

KonTtponsHas pabota «OnrTuka.
OcHOBBI ciENMAIbHOM Teopun

Bbubnmoreka
LHOK
https://m.edsoo.ru

OTHOCHUTEJIBHOCTI» 060
bubnuoreka
®otoHnbl. PopMmyina [1nanka. LIOK
DHeprust 1 UMITyJIbe (GOTOHA https://m.edsoo.ru
[ff0cfel6
bubnmnoTeka
OTKpbITHE U UCCIIEJOBAHUE
[TOK

dororddekra. OnbiTer A. T'.
CroneroBa

https://m.edsoo.ru
[ff0cffcd

3akonbl poTodddekra. bubnnoreka
VYpaBHeHUE DUHIITEHHA IS LIOK
dororddekra. «KpacHas https://m.edsoo.ru
rpanuna Gorosddexra [ff0d015e
Hasnenue ceeta. Onbits I1. H. bubsmorexa
Jlebenena. Xumuueckoe HOK

. https://m.edsoo.ru
JICHCTBUE CBETA J0d04a6

TexHuueckue ycTponucTea u
MPAKTHYECKOE IPUMEHEHHE:!
dbororneMeHT, PoToNATUHK,
CoJTHEYHast OaTapesi, CBETOAMO]]
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Pemienue 3amad mo treme

bubmnoreka

o LHOK
«91eMeHTHI KBAaHTOBOM
OLITHKI https://m.edsoo.ru
(/ff0d0302
Mopeinns atoma ToMcoHa. bubnnoreka
OmwiTel Pesepdopmaa mo LIOK
pACCESTHUIO 0-YaCTHII. https://m.edsoo.ru
[Inanerapnas Mogenb aToma /ff0d091a
Bubmnoreka
IToctynater bopa LOK
https://m.edsoo.ru
[ff0dOafa
N3nydenue u norioneHue bubnuoreka
(OTOHOB IpHU Nepexo/ie aToMa I[TOK
C OJIHOT'O YPOBHS DHEPIUH Ha https://m.edsoo.ru
JIpyroi. Buael ciektpos /ff0dOafa
BoJIHOBBIE CBOMCTBA YaCTHII.
. Bubmnoreka
Bounsl ne bpounns. OK
KoprtycKkysipHO-BOJIHOBOH' 1
C https://m.edsoo.ru
nyanu3M. CIOHTaHHOE U /£0d0ca’
BBIHYKJICHHOE U3JTy4eHUE
OTKpbITHE PAJIMOAKTUBHOCTH. bubmnoreka
Omnprter Pe3epdopaa o HOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru
(f10d0fd2

pPaaArOaKTUBHOI'O U3JIYUYCHUA

Caowuctsa anb(da-, beta-,
ramMMa-u3jrydeHus. Biusaue
pPaZnOaKTHBHOCTH Ha )KUBBIC
OpraHM3MbI
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OTkpbITHE IPOTOHA U

. bubnuoreka
HeuTpoHa. M3oTomsl. Anbda- OK
pacmnaj. DJICKTPOHHBIH U 1
“5 https://m.edsoo.ru
MO3UTPOHHBIN OETa-pacma. JE0d1162
['amma-n3irydyenne
DHeprusi CBsi3u HyKJIOHOB B
bubnuoreka
anpe. SinepHsle peakuum. OK
Snepubin peaktop. [Ipobiiemsl, 1
epelIe KOIOMIIECKIE https://m.edsoo.ru
MEPCIEKTUBBI, YKOJIOTHIECKU
P > K9 £0d1356
ACIIeKTHI S/IEPHOU SHEPTrEeTUKU
DJIeMEHTapHBIE YaCTUIIBI.
OTkpbITHE TO3UTPOHA. METOTBI
HaOJIOZICHUS U PETUCTPAIIUU BubmmoTexa
3JIEMEHTAPHBIX YACTHII. [TOK
Kpyrasrii cron https://m.edsoo.ru
«DyHJIaMEHTAJIbHbIE [/ff0d0e38

B3aUMOJICUCTBHS. ETUHCTBO
(U3NIECKON KapTHHBI MUPA)

DTarbl pa3BUTHS ACTPOHOMHUH.
[Ipuxnagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
acTpoHoMuu. Bun 3B€311HOTO
HeOa. Co3Be3aus, IpKue
3BE3/IBL, IJIAHETHI, UX BUIUMOC
nexenne. ConHeunas
CHCTEMA

Counite. CoHeunas
aKTHBHOCTH. VICTOUHMK
sHepruu CoHIA U 3BE3]1
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3BE3/b1, UX OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI
[JIABHOW OCJIEI0BATEIILHOCTH.
BryTpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE MPEeCTaBICHUS
0 TIPOUCXO0KICHUU U SBOJTIOIIHH
CoJHIa 1 3B€31

Mueunsid [1yTh — Hama
T'amakTuka. Ilomoxxenue u
nemxenne CoiHIa B
I'amakTuke. I"'anakTukm.
YepHble ABIPHI B siApax
rajakTHK

Bcenennas. Pa3oeranue
ramakTuk. Teopust bonemioro
B3pbIBA. PenmukroBoe
u3iydyeHue. MertarajiakTuka

Hepemennsie mpoo6iieMbl
ACTPOHOMHH

KonTponsHas pabota
«ONeMEeHTHI aCTPOHOMUU U
acTpOoU3UKI

O6o6mraromuii ypok. Pois
(U3UKY U aCTPOHOMUU B
9KOHOMHUYECKOM,
TEXHOJIOTUYECKOM, COLIMaIbHOM
U 3THYECKOU chepax
JIESITEJIbHOCTH YeJIOBEKa

O6o6maromuii ypok. Posb u




MeCTO (PU3UKH U ACTPOHOMUU B
3 | coBpeMEeHHOH Hay4HOMI
KapTUHE MUpa
O6o06maromuii ypok. Posb
6 ¢duznueckoil Teopuu B
4 dbopMUpOBaHUH 1
MPEACTABICHHUH O PU3HUCCKOM
KapTUHE MUpa
O6o6maromuit ypok. Mecto
6 ¢u3nUecKoil KapTHHBI MUPA B
5 00111eM psiTy COBPEMEHHBIX 1
€CTEeCTBEHHO-HAyYHbIX
IIPEJICTaBICHUN O IPUPOAE
6 PesepBHbIil ypok. MaruutHoe
¢ | mone. DNeKTpOMarHuTHas 1
WHTYKIIUS
6 Pe3epBHblii ypok. OnTuka.
7 OcHOBBI clielIMaIbHON TEOPUU 1
OTHOCHUTEJIBHOCTH
Pesepnelii ypok. KBanroBas brbmorexa
6 LHOK
¢duznka. DneMEHTHI 1
8 https://m.edsoo.ru
ACTPOHOMMH U aCTPOPHU3UKU JE0d 1784

OBIIEE KOJIMYECTBO HACOB
[10 [TIPOTPAMME
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INPOBEPAEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
MpoBepPsIeMoro
pe3yJbTara

IIpoBepsiemble npeMeTHBIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3zoBaHusA

10.1

JleMOHCTpUpOBaTh Ha MpUMEpax poidb U MeCTO (HU3UKU B
(hopMHUpPOBaHMHM COBPEMEHHOW HAyYHOW KapTHHBI MHUpa, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN JESATEIBHOCTH

monei

10.2

VY4YuTHIBaTh TPAHHIIBI PUMEHEHUS U3YyUCHHBIX (PU3MYECKHX MOJEINEH:
MaTepualibHasi TOYKAa, MHEepLUalbHas CUCTeMa OTcuéTa, aOCOIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEJIN CTPOCHUS ra30B, JKUIAKOCTEH U
TBEPABIX TE€J, TOYEYHBIM DSJIEKTPUYECKHM 3aps] — HIpH pPEICHUH

¢busnveckux 3amau

10.3

Pacrio3naBate (usmueckue sBIeHUs (MPOIECCH) U OOBSICHATH WX HA
OCHOBE 3aKOHOB MEXAaHHMKH, MOJIEKYISIPHO-KUHETHYECKON Teopuu
CTpPOCHHSI  BEIIeCTBA M  JJEKTPOAMHAMUKH: paBHOMEpPHOE U
PaBHOYCKOpPEHHOE NPSIMOJIMHEWHOE [BH)KEHHE, CBOOOJHOE IaJieHue
TeN, JBIWKEHUE IO OKPYXKHOCTH, HWHEPIUS, B3aUMOJCWUCTBHUE TE,
g dy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KHUJIKOCTEH U TBEPABIX
TeNn, W3MEHEeHHe o0bEMa Tel TNpH HarpeBaHUM (OXJIAXKICHUH),
TEIUIOBOE  paBHOBECHE, UCHApEHue, KOHJEHCAllus, IUIaBJICHUE,
KPUCTAIITN3AIUS, KUTICHHE, BIAKHOCTh BO3/[yXa, MOBBIIICHUE JABICHUS
raza Mpud €ro HarpeBaHWM B 3aKPBITOM COCYZAE, CBA3b MEXIY
napaMeTpamMu COCTOSHHSI Tra3a B  HM30IpPOLECCax;

QJICKTpHU3alusAa TCI, B3aHUMOJICHCTBHE 3apsa10B

10.4

OnuceiBaTh MEXaHUYECKOE JIBIKEHHE, MCHOIb3ys (U3HUecKue
BEJIMYMHBI: KOOpPAWHATA, MyTh, NEPEMEIICHNE, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWila, MMIYJbC Tejla, KHWHETUYECKas DHEprus,
NOTEHIMAJIbHAsL JHEpPrHs, MexaHudeckas paloTa, MeXaHHUYecKas
MOIIHOCTb; IPU OMMCAHUH IPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTIOJNBb3YEMBIX BEIMYUH, MX O00O3HAueHHs W EAWHUIBI, HAXOAUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BETMUUHY C JIPYTUMH

BCJIIMYUMHaAMHU

10.5

OnuceIBaTh HN3YUYCHHBIC  TCIIJIOBBIC CBOMCTBA Te€lI U TEIJIOBBIC

SABJICHUA, HCIIOJIB3Yys d)mnqecxne BCIIMYUHBI: JaBJICHUC TIa3sa,




TEMIIEpaTypa, CpEOHsAs KHHETHYECKass DSHEPIus  XaOTHYECKOIo
JIBWKECHHUS MOJIEKYJ, CpEJHEKBaJApaTU4yHasi CKOPOCTb  MOJIEKYII,
KOJINYECTBO TEIJIOThI, BHYTPEHHSS SHEPTHs, paboTa raza, KoappuurueHt
II0JIE3HOTO AEUCTBHS TEIUIOBOTO ABUTaTeElNsl; IPU ONUCAHUU NPABUIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIOJNb3YyEMbIX BEIMYMH, HX
0003HAYEHHS U eTMHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO
(GU3MUECKyI0 BEIMYUHY C JAPYTHUMHU

BCJIIMYUHaAM

10.6

OnuchiBaTh M3y4YEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIECTBA MU
AIIEKTPUYECKUE  sBJIEHUS  (MpoLeCcChl), MCHOIB3Ys  (pU3Mueckue
BEJIMYUHBIL: NIEKTPUYECKUI  3aps],  DJIEKTPUYECKOE  ITIOJIE,
HanpspKEHHOCTh  TOJISA, TOTEHIMAJ, pPa3HOCTb MOTEHLUAJIOB; IIPH
ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI UCIONIb3YEMBbIX
BEJIMYMH, WX OOO3HAUYEHHUS M €IUHUIBL, YKa3blBaThb (OPMYIIbI,
CBSI3BIBAIOIIME JIAHHYIO (DU3MYECKYI0 BEIMYMHY C JPYTHMHU

BCIMYMHaAMH

10.7

AHAJIU3UPOBATH (1)I/I3I/I‘-IGCKI/I€ nponecCcol MW ABJICHHA, HCIIOJIb3Yys
¢dbuznyecKkre 3aKOHBI M MPHUHIIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, I, 11
u I 3akonsl HploTOHA, 3aKOH COXpPAaHEHHS MEXAHUYECKOW IHEPTHH,
3aKOH COXpaHCHUA UMITYJIbCA, MIPUHLUIT CYTICPIIO3UIIHUU CUJI, IIPUHIIUIT
paBHOIIpaBHA HWHCPpUUAIIBHBIX CUCTEM OTC‘-IéTa; MOJICKYJISIPHO-
KMHETUYECKYI0 TEOPUIO CTPOEHHUS BEIECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpEHEN KWHETUYECKOM JHEPruy TEIUIOBOrO JBHKEHHSI MOJEKYH C
aOCOIFOTHON TeMIlepaTypoi, TIEPBBIA 3aKOH TEPMOJIWHAMUKHU; 3aKOH
COXpaHEHHUsl DJEKTPUYECKOro 3apsiaa, 3akoH KyioHa; npu 3ToM
pa3ianyath CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMaTHuYecKOe

BBIPOXCHHUE M YCIIOBUS (TPAHUIIbI, 00JIACTH ) TPUMEHIUMOCTH

10.8

OOBACHATP OCHOBHBIE NPUHLMUIBI ACHCTBHS MAaIIWH, NPUOOPOB U
TEXHUYECKMX YCTPOMCTB; pa3iuyaTb yCJIOBHS UX 0€30IacHOro

HCIIOJIb30BaHUs B HOBCGHHCBHOﬁ KHN3HU

10.9

BBITIONHATE SKCIIEPUMEHTHI TI0 UCCIICAOBAHUI0 (PU3NUYECKUX SBICHHUMA U
MIPOLIECCOB C MCIIONH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MIPH
3ToM (dopmyaupoBaTh MpobiaeMy (3amady) M THUIIOTE3Y YYEOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEIUIOKEHHOTO

000py10BaHUs, IPOBOAUTH OMBIT ¥ (POPMYITUPOBATH BHIBOIBI

10.10

OCYIJ_ICCTBHSITB npAMbBIC W KOCBCHHBIC HU3MCPCHUA (1)I/ISI/ILI€CKI/IX
BCJIMYHH; IIpU 3TOM BBI6I/IpaTL ONTHMAJIBHBIM CIIOCO0 HU3MCPCHHUA U

HCIIOJb30BaTh U3BECTHHIC METOJbI OLICHKU HOFpCHIHOCTCfI H3MepeHPII>'I




10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEIUYUHAMH C
HCIIOJIb30BAaHUEM MPSAMBIX HM3MEPEHMH; IPU 3TOM KOHCTPYHPOBAThH
YCTaHOBKY, (UKCHpPOBATh pe3yJIbTaThl IOJYyYECHHOH 3aBHCHMOCTH
(bu3nyecKux BEIMYUH B BUJE TaOJIUL U TPa(UKOB, J1e1aTh BBIBOJIBI IO

pe3yJsibTaTaM HCCie10BaHUs

10.12

CobOmomaTh mpaBwia 0e30mMacHOro  Tpylda IpU  MPOBEACHUU
UCCIIEIOBAaHU B  paMKax y4yeOHOro SKCIepUMEHTa, Yy4eOHO-
UCCIIEIOBATENIbCKOW M MPOEKTHON JIEATEIbHOCTH C HCIIOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYT0BAHHUS

10.13

Pemate pacuérHble 3a71a4M € SIBHO 3aJaHHOM (hU3MYECKON MOJEbIO,
UCHIONB3Ysl (PU3MYECKUE 3aKOHbI M TPUHLMUIIBI, HA OCHOBE aHAIHU3a
YCIIOBHSL  33/la4yd  BBHIOMpATh  (PU3MUECKYI0 MOJENb, BBIICIATH
¢u3nyeckre BEITMUMHBI U (OPMYIIbI, HEOOXOIUMBIE Il €€ peleHUs,
IIPOBOJUTH PACUYETHI U OLIEHUBATH PEAIbHOCTH MOJIyY€HHOT'O 3HAYECHUS

(PUBUIECKON BEITMUNHBI

10.14

Pematp KayeCTBEHHbIE 3aJauu: BBICTpauBaTh JIOTHYECKHU
HENPOTUBOPEUHMBYIO LEMOYKY PACCYXKIECHUN C ONOpPOM Ha M3yYEHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/ISI/ILIGCKI/IC SABJICHUS

10.15

Hcnonp30BaTh TpU  pelIeHHMH YYEeOHBIX 3a1ad  COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJIOTUM JUIsl TOMCKa, CTPYKTYPHPOBAHUS,
UHTEpHpeTallui M IPEICTABICHHUsS Y4eOHOM W Hay4HO-IOIMYJIIPHOMN
MHPOPMALINH, TIOTYYCHHOW W3 Pa3IMYHBIX MCTOYHUKOB; KPUTHUECKH

aHAJTM3UPOBATh MOTyYaeMylo HH(OpMAaIIUIO

10.16

[TpuBOANTE TpPUMEPHI BKJIAZAA POCCHUHCKHX U 3apyOekHbBIX yUEHbIX-
(GU3UKOB B pa3BUTHE HAYKH, OOBSICHEHUE IMPOLECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKU U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOPETUYECCKHE 3HAHUS MO (PU3UKE B IOBCETHEBHOMN
KU3HH JJ1 o0ecrieueHns 0€30macHOCTH Tpu OOpaIIeHUH ¢ MpudopaMu
U TEXHUYECKUMH YCTPOMCTBaMH, Ul COXPaHEHUS 30pPOBbS U

CO6J'IIOI[6HI/IH HOPM 3KOJIOTHYCCKOI'O ITOBCACHUS B Oprmammeﬁ cpeac

10.18

PaboTarh B rpynme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX POJICH,
IUTaHUPOBaTh ~ pabOTy  TPYMNIbI,  PalMOHAIBHO  pPACHpPENeNsTh
00S3aHHOCTM W I[UIAaHUPOBATh JACSTENBHOCTh B HECTaHIAPTHBIX
CUTyalusiX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXJIOTO W3 YYaCTHUKOB

TPYNIbl B PEIICHUE pacCMaTPUBAEMOUN MPOOIEMBI

11 KITACC




Kon
NpoBepPsIeMoro
pe3yJjbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero o01ero 00pa3oBaHus

11.1

JleMoHCTpUpOBaTh Ha MpUMEpax poidb U MeCTO (HU3UKU B
(hopMHpPOBaHMHM COBPEMEHHON HAy4YHOW KapTHHBI MHUpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKOUN JESATEIBHOCTH

JIO/IeH, IeJIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUpPa

11.2

Y4YuTHIBaTh TPAHUIBI TIPUMEHEHUS U3yUYEHHBIX (PU3NIECKUX MOETICH:
TOYEUYHBIN JJIEKTPUUECKUN 3apsl, sAlepHas MOJENIb aTOMAa, HYKIOHHAs

MOJCJIb aTOMHOTI'O A/1pa IIpu pCIICHUN (1)I/I3I/I‘-IeCKI/IX 3aaa4

11.3

PacnoznaBate (usnueckue siBiaeHUs (mporecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAHTOBOM  (pU3MKHU:
AIIEKTPUYECKAsT MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE JNEUCTBUSA TOKAa, B3aMMO/JICHCTBUE MAarHuTOB,
ANEKTPOMArHUTHAs WHAYKIMS, JEHCTBHE MArHUTHOTO TOJS Ha
MPOBOJAHMK C TOKOM U JABMXKYIIMMCS 3apsl, 3JIEKTPOMarHUTHBIE
KojeOaHusi W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpPAaHEHUE CBETa,
OTpaXCHHEe,  HpeloMiIeHHe, UuHTephepeHuus, Iudpakuus U
MoJIsIpu3alusl CBeTa, AMCIEpPCUsi cBeTa, (GoTolrneKTpudeckuili dddext
(boTtoahdexT), cBeTOBOE MaBieHHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, €CTeCTBEHHAas M HCKYCCTBEHHAs

PaanOaKTHUBHOCTD

11.4

OnuceiBaTh HN3YUYCHHBIC CBOMCTBA BeIIEeCTBa (BHGKTpI/I‘-IeCKI/Ie,
MarHuTHbIE, ONTHYECKHE, DIEKTPUUECKYI0 MPOBOAUMOCTE Pa3IUYHBIX
Cpemn) W DJICKTPOMATHUTHBIC SBJICHHS (TPOIECCHI), HCIIOIB3YS
dusnveckne  BEIMYMHBL:  DJIEKTPUYECKHHA  3apsi, CuiIa  TOKa,
ANEKTPUYECKOE  HANPSHKEHUE,  DJIIEKTPUYECKOE  COMPOTUBIICHUE,
paszHocTh moTeHnuanos, DJIC, paboTa Toka, MHAYKLIHS MarHUTHOTO
noJisi, cuiia Amrepa, cuina JlopeHia, HHAyKTUBHOCTh KaTyIIKH, SHEPTUs
SJICKTPHUYCCKOI'0O U MArHuTHOT'O HOHefI, nepuoa u 4aCtora KoJIeOaHuii B
KonebaTebHOM KOHType, 3aps] U Ccuila TOKa B IpoIecce
rapMOHUYECKHX 3JICKTPOMAarHUTHBIX KOJIeOaHUH, (POKYCHOE PaCCTOSIHUE
W ONTUYECKas CWIa JIMH3BI; MPHU OMNHCAHUHM TPABWIBHO TPAKTOBATh
(1)I/ISI/I‘ICCKI/H>'I CMBICJI HCIIOJIB3YCMbIX BCJIWYHH, HUX 00o03HaueHus n
CIMHUIIBI; YKa3bIBaThb (DOPMYJIBI, CBSI3BIBAIOILUE

JaHHYI0 (PU3MUECKYIO0 BETUYHUHY C IPYTUMH BETHUYNHAMU

11.5

OnuceIBaTh HU3YYCHHBIC KBAHTOBBIC SBJICHUA W IPOLIECCHI, UCIIOJIb3YS

(bmnqecxne BCIIMYMHBI. CKOPOCTH JJICKTPOMAIrHWTHBLIX BOJIH, JJIMHA




BOJIHBI M 4YaCcTOTa CBCTA, OJHCPrusd MW HMITYJIbC (i)OTOHa, nepuon
nojrypacmnaaa, SHEprus CBA3U aTOMHBIX AACP; IIPU OIMMCAHUH IIPABUIIBHO
TPAKTOBATH (pI/ISI/I‘-IeCKI/Iﬁ CMBICII  HUCMOJIB3YCMBIX  BCJIWYHUH, HUX
0003HaYEHUA U CAWMHUIBI, YKa3bIBaTh (bOpMy.]'IBI, CBA3GLIBAIOIINWEC TAHHYTO
(1)I/ISI/I'~I€CKYIO BCJIMYHHY C APYTrMMU BCIMYMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NIECKON BEIMIHHBI

11.6

AHanu3upoBaTh (U3MYECKHE TPOLECCHl U SIBICHUS, HCIIOJb3YS
¢usnueckue 3aKOHBI M HOpUHOUIOBL  3akoH OMa,  3aKOHBI
MOCJIEIOBATENbHOTO W MAapajuIEIbHOTO COECIUHEHUS IPOBOJHUKOB,
3akoH JIxoyns — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHAYKIMH, 3aKOH
IPSIMOJIMHEMHOIO PacpoOCTPAaHEHUs CBETA, 3aKOHbI OTPAXXEHUsI CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHE  OUHINTEHHA Ui
¢doroddexra, 3aKOH COXpPAHEHUS] HHEPIUH, 3aKOH COXPaHEHMS
UMIIyJIbCa, 3aKOH COXPAHEHUs JJIEKTPUYECKOro 3apsija, 3aKoH
COXpPaHEHHs  MaccoBOro  4Mcia, Hocryiaatel  bopa,  3akoH
paiMOaKTUBHOTO pacmazna; Mpud OSTOM  pas3indyaTb  CIOBECHYIO
(GOopMyIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHUE U YCIIOBUS

(rpanu1bl, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpeJIeHSITI) HalpapJICHUEC BCKTOPAa HWHAYKIIMKM MArHuTHOr'O IIOJIA

IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl JlopeHua

11.8

Crpoutrb ¥ ONKHCHIBATH M300pPAKEHUE, CO3[AaBAEMOE  ILJIOCKHM

3€pKaJiOM, TOHKOW JIMH30U

11.9

BrimmonsaTs OKCIICPUMCHTBI IO UCCIICAOBAHUTIO (I)I/ISI/I‘-ICCKI/I)( SIBJICHUH U
MPOIIECCOB C MCIOJIB30BAHUEM IMPSAMBIX U KOCBEHHBIX H3MEPEHHIA; TIPU
sToM (dopmynaupoBaTh MpobiaemMy (3amady) M THUIOTE3Y Y4YeOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEIUIOKEHHOTO

000py10BaHuUs, IPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBOIBI

11.10

OCYH_IGCTBHHTB npAMbIC W KOCBCHHBLIC HU3MCPCHUA (I)I/BI/I‘-IGCKI/IX
BCIIMYHH, IIpU 3TOM BBI6I/IpaTB ONTUMAJIBHBIA CIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BECTHHIC METOJbI OLICHKU HOFpeHIHOCTefl H3MepeHPII>'I

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYHMH C HUCIHOJIb30BAHHUEM
NPSAMBIX ~ HM3MEPEHUH; IIPpU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
(buKCUpOBaTh pe3yNbTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NUYECKUX
BEJIMYMH B BUJE TaOIMIl U TpadUKOB, NeNaTh BBIBOBI [0 PE3yJIbTaTaM

HCCICA0OBAaHUA

11.12

CoOmoate  mpaBwiia  0€30macHOrO0  TpyJda TpU  MPOBEICHUU
UCCIICIOBaHM B paMKax Yy4eOHOro OKCIIepUMEHTa, Yy4eOHO-

HCCHeHOBaTeHLCKOﬁ u HpOeKTHOﬁ ACATCIIBHOCTH C MCIIOJIB30BAHHUEM




M3MEPUTENIbHBIX YCTPOICTB U 1a00paTOpHOro 00OpYIOBAHUS

11.13

Pemate pacu€rHple 3amaun ¢ SBHO 3aJlaHHON (DU3UYECKON MOJIETBIO,
UCTIONB3Ysl (PU3WYCCKUE 3aKOHBI M TPUHIMIIBI, HA OCHOBE aHAJIM3a
YCIIOBUSL  3aJauyd  BBIOMpATh  (PU3UYECKYID MOJEb, BBIACTATH
(bu3HYecKre BEIMYUHBI U (DOPMYIIBI, HEOOXOIUMBIC JUIsl €€ PEIICHHUS,
MPOBOJIUTH PACUETHl M OIEHUBATHh PEATHHOCTH MOJTYYECHHOTO 3HAYCHUS

(bU3HYECKON BETUIUHBI

11.14

Pewatp KaueCTBEHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUI C OMOpPOM Ha U3yYEHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (I)I/I?,I/I‘-IGCKI/IC SBJICHUA

11.15

Hcnonp3oBaTe MOpU  pelIeHMM Y4eOHbIX 3aJad  COBPEMEHHbIE
MH(GOPMALMOHHBIE TEXHOJIOTMU JUIsl TOWCKA, CTPYKTYpUPOBaHMS,
MHTEPIIPETAllMU W TPEJCTABICHUS y4eOHOW M HAy4YHO-IOIMYJISIPHOM
MHPOPMALIMHY, TOTYYEHHOW M3 Pa3IMYHBIX HMCTOUYHUKOB; KPUTHUECKH

aHAJIM3UPOBAThH MOIyYaeMyI0 HHPOPMAIIHIO

11.16

00BACHATH IMPUHIUIIBI HeﬁCTBHH MalllvH, HpI/I60pOB N TCXHUYCCKUX
YCTPOﬁCTB; pasimiaTtb YCIOBUS HUX 0€30I1acHOTO MCIIOIL30BaHUSA B

HOBC@,I[HGBHOﬁ KHU3HHU

11.17

[TpuBoauTH MpUMEpPHI BKJIala POCCUICKUX U 3apyOEKHBIX yUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonk30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B TOBCEIHEBHOM
KU3HM 1)1 o0ecrieueHns 6€30macHOCTH pu OOpaIieH!H ¢ MpruoopaMu
U TCEXHUYCCKUMU YCTPOﬁCTBaMH, IJid  COXpPAaHCHUSA 3I0pPOBbA U

COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO TOBEICHUS B OKPYXKAIOIeH cpene

11.19

PaGorare B rpyIme c BBIIOJHEHUEM pPa3IMYHBbIX COLUAIbHBIX POJEH,
IUIAaHUPOBaTh ~ pabOTy  TPyHNbl,  PALMOHAIBHO  PACHPEIEIIATh
00s3aHHOCTM M IUIAaHUPOBATH JEATENbHOCTb B HECTaHJAPTHBIX
CUTyalusX, aJ€KBaTHO OLIEHMWBATh BKJIAJ KaXJOTO0 M3 YYaCTHHUKOB

IpYMIIbI B PELIEHUE paccMaTpUBaeMOM POOIIEMBI




INPOBEPAEMBIE JIEMEHTBI COAEP KAHUA

« KIIACC
Kon Kox nposepsiemoro
IIpoBepsiemble 3J1eMeHTBI COIePKAHUS
pasaena 3JIEMEHTA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHUA

1.1

O®uszuka — Hayka o npupone. Hayunbie
METOBI ITO3HAHMSI OKpYyXkKaromero Mupa. Poib
JKCIIEPUMEHTa U TEOPUUM B IIpOLECCe

MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (pr3nKe

1.2

MopnenupoBanue (GU3NYECKUX SBICHUU |
npoueccoB. Hayunble runore3sl. @uznyueckue
3aKOHBl U TEOpUHU. ['paHULIBI TPUMEHUMOCTH
(bu3ruecKux 3aKOHOB. [TpunaIIMn
coorBercTBUsl. Pomp u Mecto (usuku B
(dhopmMupoBaHUU COBPEMEHHOI Hay4YHOU
KApTUHBI Mupa, B MIPaKTUYECKOU

JIeITEeIbHOCTH II0eH

MEXAHUKA

KMHEMATHUKA

Mexanuueckoe aBrkeHue. OTHOCHUTEILHOCTE
MEXaHUYeCKOoro ABmkeHus. CucreMa oTcuéra.

Tpaexropus

2.1

Ilepemenienue, cKOpocThb (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpEHHue
MaTEpUAJIbHOW TOUYKH, UX IPOEKIUH Ha OCU
CUCTEMBI KOOp/AMHAT. Crnoxenue

MepEMENICHUH U CIIOKEHUE CKOPOCTEH

PaBHOMEpHOE U PaBHOYCKOPEHHOE
IIPSIMOJIMHENHOE IBIKECHHE. I'paduku
3aBHCUMOCTH KOOPJIMHAT, CKOpOCTH,
YCKOpEHUH, IIyTH u NIEPEMEILECHUS

MaTCpHaHBHOﬁ TOYKHU OT BPEMCHU




2.14

CBoOoaHOE magieHne. Y CKOpeHHe CBOOOTHOTO

naJgcHus

KpuBonuneitHoe aBwkeHue. PaBHOMepHOeE
JIBUYKEHUE MaTepHaTbHOU TOUKH 1o
OKPYXHOCTH. YTJIOBas CKOPOCTb, JIMHEHHas
CKOpPOCTh. [Tepuon u 4acToTa.

[leHTpOCTpPEMUTENBHOE YCKOPEHNE

Texnuueckue YCTpOMCTBa: CIIUIOMETP,
JBIKCHHE CHApsIOB, LENHBIE U PEMEHHBIC

nepegadu

[IpakTnueckue paboTHI. N3mepenune
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXy IMyTSAMH, POUJECHHBIMU
TEJIOM 32  [OCJEAOBATEIIbHBIE  pPaBHbBIC
IIPOMEXKYTKH BPEMEHH IIPU PaBHOYCKOPEHHOM
JIBIOKEHUU C HA4YaJlbHOM CKOPOCTBIO, PABHOM
Hyt0. M3ydeHne NBUKEHUS apuKa B BA3KOM
KUAKOCTH.  M3ydyeHume  JBWKEHUs — Tena,

OpOLIEHHOTO TOPU30HTAIBEHO

22

TMHAMUKA

2.2.1

ITpuHIMI OTHOCUTEJIBHOCTH INamanes.
IlepBeiii 3axon HeroTtoHa. MHepumanbHbie

CUCTEMBI OTCUYETa

222

Macca tena. Cuna. [IpuHiun cynepno3uuuu

CHUII

223

Bropoii 3akoH HeloToHa aisi MaTepHaIbHOM
TOYKM B WHEPHUATHHOW CHUCTEME OTCYETa
(UCO). Tpermit 3akoH HerloroHa  mist

MaTCpHaJIbHBIX TOYCK

224

3aKkoH BCCMUPHOTI'O TATOTCHHA. Cuna TSKECTH.

ITepBas kocMuyeckast CkopocTb. Bec tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJBKEHUA U CUJa  TPEHUS  TOKOS.

Koaddunuent tpenus. Cuna conpoTUBICHUS




IIpu ABHXKCHUU TEJIA B ) KUAKOCTHU HUJIU ra3c

2.2.7

[TocTynarenbHoe W BpamiaTesbHOE JIBUKECHUE

a0COJIFOTHO TBépI[OFO TC1a

2.2.8

MOMEHT CHJIbI OTHOCHUTEJIBHO OCH BpAalllCHHUS.
[Inedo cunbl. YCIIOBUS paBHOBECHSI TBEPIAOTO
tema 8 UCO

229

TexHuueckue  yCTpOMCTBA:  MOJIIMITHHUKH,

JABMKXCHUC NCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaxktrueckue paboTel. M3yueHnue ABUKCHHS
Opycka 10 HaKJIOHHOMW TUIOCKOCTH  TOJ
JICCTBUEM HECKOJIbKHX cui. HccienoBanue
3aBUCUMOCTH CHJI YNIPYTOCTH, BO3HHMKAIOUIUX
B nehopMUpPYyEeMON TPy UHE U PE3HMHOBOM
oOpaslie, OT BEIWYMHBI UX AcPopMaIuu.
HccnenoBanue ycinoBuii paBHOBECHUS TBEPAOTO

TCJIa, UMCIOILICTO OCh BpallICHUA

23

3AKOHbBI COXPAHEHNWA B MEXAHUKE

HNMiynbc MaTepuaJbHOM  TOYKH, CHUCTEMBI

2.3.1 MaTepUAIBHBIX TOYeK. MMmmynsC cuiel
M3MEHEHUE UMITYJIbCca Tea

y3n 3akoH coxpaHeHus wumnyiabca B HCO.

o PeaktuBHOE NBHXKEHUE

233 PaGora cuisl

234 MOIIHOCTD CUJIBI

)35 Kunernueckas sHeprus MaTepuaibHOW TOYKHU.

o Teopema 0 KHHETUYECKOU dHEPIruu
[lorenumansHass sHeprus. lloTeHnmanbHas

)36 SHEprus yIpyro ne(OPMHUPOBAHHOM

o npyxuHbl. [loTeHunanbHass SHeprus Tena
BOJIM3U MIOBEPXHOCTH 3eMIIH
[loTeHumanbHble M HEMNOTEHLHAIBbHBIE CHIIBL.
Cesi3b  pabOTHl HEMOTEHIUMATBHBIX CHI C

23.7 N3MEHEHHEM MEXAHUYECKON SHEPruu
CHUCTEMBI TeJL 3aKkoH COXpaHEHHUS

MEXaHUYECKOW SHEPTUH




2.3.8 VYipyrue n Heynpyrue CTOJIKHOBEHHS
239 TexHu4eckue yCTpPOWCTBA: IBUKEHUE PAaKerT,
o BOJOMET, KOIIEP, IPY’KUHHBINA ITUCTOJIET
[Ipaktnueckue pabotel. W3ydeHue cBs3H
23.10 CKOpPOCTEHl TeJ TMpu HEyHpyrom yjaape.

UccnenoBanme cBs3u  pabOThI  CHIIBI  C

W3MEHEHHEM MEXaHHMISCKOMN OHCPI'uM TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOJJMHAMUKA

3.1

OCHOBBI MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU

OCHOBHEIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpHUHU. BbpoyHoBckoe
newkenue. Juddysus. Xapakrep IBHKESHUS U

BBaHMOHeﬁCTBHH qaCTull BECIICCTBa

Mopgenu CTpoeHus Ta30B, KUAKOCTEH U
TBEPABIX Tel WU OOBACHEHHWE  CBOKCTB

BCIIIECTBA HA OCHOBE ATHX MOJICIICH

Macca w™onekyn. KommuecTBo — BemiecTsa.

[TocrosnHas ABoraapo

TemmoBoe paBHOBecwe. TemmepaTypa U €€

n3mepenue. [lkana remneparyp Llenscus

Monens UaeaIbHOr0 rasa. OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KUHETHYECKOM

TEOpHHU UACAJIbHOI'O ra3a

AOconroTHas TeMIepaTtypa Kak Mepa cpenHen
KMHETUYECKOW SHEPTrUu TEIUIOBOTO ABIKEHUS

yactul rasa. [lIkama remneparyp Kenbruna

VYpaBuenne Kuaneiipona — Menzeneesa.

3akoH JlampToHA

I"azoBbIe 3aKOHBI. M30mpo1IECChl B MACATBHOM
ra3e C MOCTOSHHBIM KOJHYECTBOM BEILECTBA:

u30TepMa, U30X0pa, n3obapa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

O6apomeTtp

3.1.10

IIpakTnueckue pabotel. M3mepeHnue Macchl




BO3/yXa B KJaccHOW komHare. MccnenoBanue
3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSHHUS

Pa3peKEHHOTO ra3a

32

OCHOBbI TEPMO/IMHAMUKIA

3.2.1

TepmonuHamuueckass cucrema. BHyTpeHHs
DHEPIUs TEPMOJMHAMMYECKOM CHUCTEMBI H

CIIOCO0BI €6 U3MEHEHUS

322

KonnyectBo Temnotel u pabota. BHyTpeHHss

OHEPIHd OAHOATOMHOI'O NACAJIIBHOTO ra3a

323

Bunapl Ttemnonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIIMS, M3Iy4deHue. TermnoéMKocTh Tena.
VYienpHass TEJIOEMKOCTH BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIOINICpCaavuc

324

[TepBriii 3aK0H TepMoauHamMuku. [Ipumenenue
IIEPBOIO 3aKOHa TEPMOJAMHAMUKU K
uzonpoueccam. ['paduueckas mHTepnperanus

paboThI raza

325

TermmoBble mamuHbl. [IpuHIUIIBL  IelCTBUA
TETUIOBBIX MammumH. [IpeoOpa3zoBanus >HEPTUU
B  TemioBbix MammHaXx. KoaddunueHt
nosiesHoro geiictBus  (manee —  KILJ)

termioBoi mammuHbl. [{ukn Kapuo u ero KITJ

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs  mporieccoB B IPUPOJIE.
TenmoBele  ABUTATEIN.  ODKOJOTHYECKHE

poOIeMbI TEIUIOIHEPT e THKH

3.2.7

Texuuueckue YCTpOMCTBA: JIBUTaTEIIb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAWJIBHUK, KOHAUITUOHED

3.2.8

[TpakTrueckue paboTel. I3mMepeHue yaenpHoi

TEIUIOEMKOCTH

33

AT'PEI'ATHBIE COCTOAHMA BEHIECBA. ®A30BBIE [TEPEXO/IbI

3.3.1

[TapoobOpazoBanue u KoHaeHCarys. Vcnapenue
" KUIICHHE. VnennHas TEIUIOTa

napooOpa3oBaHus. 3aBUCHUMOCTh TEMIIEPATYPBI




KHUIICHUS OT JaBJICHUA

AOCOIOTHAE W OTHOCHUTENIbHAS BIIAYKHOCTh

332 Bo3ayxa. HachklimeHHnsiil map
TBépnoe Teno. Kpucrammmaeckue u aMmopQHbie
333 Tena. AHM30TPOIUS CBOWCTB KpPUCTAJIOB.
o Kunkue KPHUCTaJUIBL.
CoBpeMeHHbIe MaTepuabl
334 [InaBnenne W Kpucramzauus. Y JIeiabHas
o TerutoTa tiasieHus. Cyomumanus
3.3.5 YpaBHEeHHE TEIIOBOTO Oananca
TexHuueckue yCTpPOWCTBA: THUTPOMETP H
336 MICUXPOMETP,  KAJOPUMETP,  TEXHOJOTHUH
o MOJIyYEHUSI COBPEMEHHBIX MaTEpHAJIOB, B TOM
YHUCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnyeckue paboTBhI. N3mepenue
o BJIQXKHOCTH BO3lyXa
4 OJIEKTPOJUHAMUKA
OJIEKTPOCTATUKA
Al OnexTpuzanus Ten. JIeKTpuieckui 3apsaa. [Isa
o BUJIA AIEKTPUUECKUX 3apsI0B
410 [TpoBogHMKH, JUDIIEKTPUKU u
o MOJTYTIPOBOIHUKHU
4.1.3 3aKOH COXpaHEHHMS JIEKTPUUECKOTO 3apsia
4.14 B3aumopeiictBue 3apsanoB. 3akon Kynona
OnexkTpuueckoe  Modie. Hanpsoxkéanoctb
4.1 415 AIIEKTPHUUYECKOTO OJISI. [punun
o cynepno3uiuu.  JIMHUM  HANpsHKEHHOCTH
AIIEKTPUYECKOTO MO
416 PaGota cun  27E€KTPOCTATMYECKOTO  TOJIA.
o [Torenuman. Pa3HOCTh OTEHIIMAIOB
[TpoBOAHUKYN W JUAIEKTPUKU B MOCTOSTHHOM
4.1.7 JNEKTpUYECKOM  moje.  Judnekrpuyeckas
MIPOHUIIAEMOCTh
4.1.8 DIEKTPOEMKOCTb. Konnencarop.




DeKTpOEMKOCTh  TUIOCKOTO  KOHJCHCATOPA.

BHCPFI/IH 3aPsSPKCHHOT'O KOHACHCATOPA

TexHuyeckue  yCTpoOWCTBA:  3JIEKTPOCKOTI,

AIIEKTPOMETP, IJIEKTPOCTATHYECKAsl 3alluTa,

4.19
3a3eMJIEHHE 3JIEKTPOIPUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10 IIpakTuyeckue paboTHI. N3mepenue

AIEKTPOEMKOCTH KOHICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcnosus CyII€CTBOBAaHUA TIOCTOSAHHOI'O

4.2.1 ANIEKTpUYECKOro Toka. Mcrounuku toka. Cuna
ToKa. [locTosiHHBIN TOK
422 Hanpsokenne. 3akon Oma 17151 yyacTka 1enu
423 ONEKTPUYECKOE CONPOTHUBICHHUE. Y AEIbHOE
o COTPOTHBIICHUE BEILIECTBA
424 [TocnenoBarenbHoe, napajiesibHOE,
o CMEIIAHHOE COEMHEHNE ITPOBOIHUKOB
Pabota anexkTpuueckoro Toka. 3akoH Jxoys
4.2.5
— Jlenua
4.2.6 MOIHOCTB 3JEKTPUIECKOTO TOKA
anekTpoaBmwkymas cuna (mamee — DJC) wu
427 BHYTpPEHHEE CONPOTHUBIIEHUE UCTOYHHUKA TOKA.
o 3akon Oma A TOMHOW  (3aMKHYTOIN)
anekTpudeckoi nenu. Koporkoe 3aMbikaHue
OneKkTpoHHas IIPOBOAMMOCTH TBEPBIX
428 METaJJIOB.  3aBUCUMOCTb  COIPOTHUBJICHHUS
o METAJIOB oT TEMIIEPATypBHI.
CBepXIpoBOAUMOCTD
oy OnexTpuueckuil Tok B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX ITyYKOB
[TonynpoBogauku. CoOCTBEHHAS U TPUMECHAS
4.2.10 IIPOBOAMMOCTD MOJIYIPOBOAHUKOB. CBOMCTBa

p-n nepexona. [lomynpoBoaHNKOBBIE TPHOOPHI




4.2.11

ONEeKTpUYeCKuid  TOK B AJIEKTPOJIMTAX.
DNEeKTpoIUTHYECKAs JUCCOLMALINS.

DNeKTPOIN3

4.2.12

DNEeKTPUUECKHMA TOK B rasax.
CaMocCTOSTENbHBIE U HECAMOCTOSITENIbHBIN
paspsan. Paznuunble THUIMBI CaMOCTOSTEIHHOTO

pazpsana. Monnus. [1nazma

42.13

TexHuueckue YCTpOMCTBA: aMIepmeTp,
BOJIBTMETP, peocTar, NCTOYHHUKHN TOKa,
AIIEKTpOHArpeBaTesIbHbIE puoopHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBIN MO/,
TEPMUCTOPbI u (hoTope3nucTopsl,

MTOJTYTIPOBOTHUKOBBIN THOJ, TAIbBAaHUKA

4.2.14

[TpakTuyeckue paboTHL N3yuenune
CMEILIaHHOTO COEIMHEHHSI PE3UCTOPOB.
W3mepenne DJIC ucTtoyHMka TOKa M €ro
BHYTpPEHHEro comnportusienus. HaOmonenue

AIIEKTPOJIU3a

KJIACC

Kon
pasnena

Konnposepsiemoro
3J1€MEHTAa

HpOBepHeMBIe 3JJEMEHTDBI COACPKAaHUA

4

SJIEKTPOJJMUHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATI'HUTHASI MHAYKIA

4.3.1

TlocrostHHBIE MarHUTHL. B3anMojencTtsue

IIOCTOAHHBIX MarHuTOB

43

432

MarnutHoe mione. Bekrtop MarHuTHOM
nHaykuud.  [lpuHoun — cynepno3uuuu.
JIuanm MarnuTHOM wuHAYKuu. Kaprtuna
JIUHUWA  MAarHATHOM  WHJYKIUU  TIOJISI

IIOCTOSTHHBIX MarHuToB

433

MarsnuTtHoe MOJ€ NMPOBOJHUKA C TOKOM.

KapTtuna nuHMil 1Ol JJIMHHOTO MPSMOTO




IMpOBOAHMKA MW 3aMKHYTOI'O KOJBLCBOI'O
IIpOBOAHHKA, KAaTyHIKM C TOKOM. OmeIiT

Opcrena. BzaumoseiicTBie NpoBOIHUKOB €

TOKOM
434 Cunta Amriepa, €€ MOJlyJib M HaIllpaBJICHHUE
Cuna Jlopenuia, €€ MOAyJb U HaIlpaBJICHUE.
JIBwkeHue  3apsHKEHHOM — 4YacTHIBI B
433 OIHOPOIHOM MAaTHUTHOM moje. Pa6ora
cuisl JIopeHna
4.3.6 SBneHue MEKTPOMAarHUTHON MHIYKIIUN
437 [ToTok BEKTOpa MAarHUTHON MHAYKUUHU
O/1C naAyKUMU. 3aKOH IEKTPOMarHUTHON
438 nHaykunn Papanes
BuxpeBoe anextpuueckoe mone. IJIC
UHAYKIMM B TPOBOJHUKE, ABIKYILIEMCS
439 MOCTYMATEIbHO B OJTHOPOJIHOM MAarHUTHOM
noJje
4.3.10 [TpaBuno Jlenma
NHayKTUBHOCTB. SIBIICHHME CAaMOMHAYKLMU.
4.3.11 OJ1C caMouHayKIIMU
DOHepruss MarHUTHOTO IIOJIS KaTYLIKH C
4.3.12
TOKOM
43.13 DJEeKTPOMAarHuTHOE MoJie
TexHuyeckue yCTpOMCTBA: TOCTOSHHbBIE
MarHuThl, 3JIEKTPOMArHUThI,
43.14
AEKTPOABUTATEb, YCKOPUTEITH
3JIEMEHTAPHBIX YaCTULl, UHAYKLIMOHHAS [I€Yb
[IpakTuueckue paboTHI. N3yuenue
MarHUTHOTO TIOJIE KaTYIIKA C TOKOM.
4.3.15 HUccnemoBanme  OeWCTBHS — ITOCTOSHHOTO

MariuTa Ha paMKy C TOKOM. Hccnenopanue

SIBJIICHUS BHCKTpOMaFHHTHOﬁ HUHAYKIIMA

KOJIEBAHUMA 1 BOJIHBI

5.1

##HPar#MEX AHNYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUA




KonebarenpHast  cucrema. CBOOOIHBIE
konebanusi. ['apmMoHuYeckue KonebaHusl.
[lepwon, wyacrora, ammmutyga u (asa

KoJIe0aHui

[IpyxuHHBIA MasTHUK. MaTreMaTudecKuil

MasiTHUK

5.13

YpaBHEHHE TapMOHHMYECKHUX KOJICOAHHIM.
Kunemarnueckoe " OUHAMHYECKOE

OIMCaHue KojeOaTeILHOro JABHIXCHUS

[IpeBpamenue SHEPrUuu IpH
FapMOHHMYECKUX KOJICOAHUSX. CBs3b
aAMILUIATY 1Bl KoJie0aHui HUCXOJHOU
BEJIMYMHBI C aMIUTUTyJaMU KoyieOaHuil eé

CKOPOCTH U YCKOPEHHUS

Konebarenpubiit  koHTyp.  CBOOOIHBIE
AJIEKTPOMATrHUTHBIE KOJICOaHHS B
WJICAUTLHOM  KOJIE0AaTelbHOM  KOHTYpE.
AHanorus MeXAy MEXaHWYeCKUMU U
AIIEKTPOMAarHUTHBIMA KOJICOAHHSIMU.

®opwmyia Tomcona

5.1.6

3aKkoH COXPAHCHUS SHEPTHUU B HUACAJIBHOM

KOJIeOaTeIbHOM KOHTYpe

BreiHyKIeHHBIE MEXaHUYECKUE KONeOaHusl.
Pe3onanc. Pe3onanchnas KpuBasi.
BoinyxeHHbIe 3JIEKTPOMarHUTHbIE

KoJIeOaHwus.

Ilepemennsiii  Tok.  CuHyCOMJaJIbHBIN

MepEMEHHBIN TOK.

MomHoCTh [IEPEMEHHOT0 TOKA.
AMIIIUTYJHOE U JIEHCTBYIOLIEE 3HAYCHUE

CHJIbI TOKA 1 HAIIPSAKCHUA

5.1.10

Tpaucdopmarop. [IponsBoactso, nepenava
U 1OoTpeOIeHne 3IIEKTPUUYECKONW SHEPIuu.
DKOJIOrM4ecKre PUCKHU NPU NPOU3BOACTBE

ANEKTPUYECKON DHEPIUM. Kynbrypa




HCIIOJIB30BaHUA OJICKTPOOHEPTHUHU B

MMOBCEIHEBHOM JKU3HHU

5.1.11

Texnuueckue yCTpoiCTBa: ceiicmorpad,
ANEKTPUUECKUN 3BOHOK, JIVHUHA

aNIeKTpoIrepeaay

5.1.12

[Ipaktnueckue pabotel. MccrnemoBanue
3aBUCUMOCTH TEpUOJa MaJbIX KoJeOaHUH
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanre nepeMeHHOr0 TOKa B
ey U3 IOCIEN0BATeIbHO COEAMHEHHBIX

KOHJEHCATOpa, KaTyIIKU U Pe3UcTopa

5.2

MEXAHNUYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2.1

MexaHndeckue BOJTHBI, YCIIOBUS
pactipoctpanenusi.  Ilepumoa.  CkopocTb
pactpocTpaHeHHss W JUIMHA  BOJIHBL

HOHCpC‘-IHLIC 1 IIPOAOJIbHBIC BOJIHBI

522

HNuTepdepennys u T paxius

MEXaHHUYCCKHUX BOJIH

523

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

Bricorta Tona. TemMOp 3ByKa

524

DJEeKTPOMarHUTHbIE ~ BOJIHBL. Y CIIOBHS
U3IYYEHHUs  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmMHuas opuenrtanus Bektopos E, B u v

B BJIGKTpOMaFHI/ITHOﬁ BOJIHC B BAKyyMC

525

CBoiicTBa  3JEKTPOMArHUTHBIX BOJIH:
OTpa)kKeHUE, MPEIOMIIEHHE, MOJSIpU3aLus,
mudpakuus, uHTepdpepeHnus. CKOpocTh

QJICKTPOMAriuTHBIX BOJIH

5.2.6

Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpuMeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHBI pagruoCBiA3N U TCICBUACHMUS.
Pa,Z[I/IOJ'IOKaI_II/IH. 9J'IeKTpOMaFHI/ITHOC

3arps3HEHHE OKPYXKAIOIIEH CpesIbl

528

TexHUuecKkrne yCTpONCTBA: MY3bIKAJIbHBIC




HHCTPYMEHTEL, YJIbTPa3ByKOBas
JIMATHOCTHKAa B TEXHUKE M MEIULUHE,
panap, paIuoONpPUEMHUK, TEJIEBUA30D,

anTeHHa, Tenedon, CBU-meun

53

OIITUKA

5.3.1

[IpsamonnHeliHOE pacIpOCTpaHEHUE CBETa

B OJIHOPOJIHOM cpene. JIyd cBera

532

OtpaxeHne cBeTa. 3aKOHBI OTpPaKCHUS
ceera. [Toctpoenne n300paXkeHNH B IIIOCKOM

3epKaje

533

[Tpenomnenue cBera. 3aKOHBI MPEIOMIICHUS
CBETa. AGCOMOTHBIH IoKa3aTeib

IIPEJIOMIICHUS

534

[TonmHoe BHYTpPEHHEE OTpa)KCHHUE.
[IpenenbHblid yroja MOJHOTO BHYTPEHHETO

OTPaKEHUSI

535

Hucnepcus  cBera. CHOXHBIA — CcOCTaB

oenoro cBera. L{Ber

53.6

CoOuparoliie M pPacceUBaIOINE JIMH3BI.
Tonkast ymH3a. DOKYCHOE pACCTOSHUE H
ONTHYECKAass  CWia  TOHKOH  JIMH3BL
[Toctpoenne n300pakeHU B COOUPAIOIINX
U paccewBarOIMX JuH3aX. Dopmysa
TOHKOW JIMH3bL. YBEJIHUCHHUE, J1aBacMOC

JIAH30M

5.3.7

IIpenensl NpUMEHMMOCTH T€OMETPUUECKON

OIITHKH

53.8

Wntepdepennuss  cBera.  KorepeHTHble
HCTOYHUKH. VYcnosus HaOII0IeHNs
MaKCHUMYMOB u MUHHUMYMOB B
UHTEP()EPEHIIMOHHOM KapTUHE OT JBYX

CI/IH(I)a?)HBIX KOTCPCHTHBIX HCTOYHHUKOB

539

Hudpaxius CBeTa. JudpakimoHHas
pemérka. YcioBue HaONIOJCHUS TIIABHBIX

MaKCHUMYMOB pu maacHun




MOHOXPOMATHYCCKOI'O CB€Ta Ha

TUGPaAKIIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanus cBeta
TexHuyeckue yCTpOWCTBA: OYKH, JIyNa,
doroanmapar, MNPOCKIIMOHHBIN ammapar,
5.3.11 MHKPOCKOI, TEJIECKOTI, BOJIOKOHHAS
ONTHKA, TG PaKIMOHHAS peméTka,
TIOJIIPOU/T
IIpakTuyeckue paboTHI. H3mepenue
5312 nmokazatensi mpenomuienus. VccnenoBanue

CBONCTB n300paKeHH B  JIMH3aX.

HaGurotenue nucnepcun cBeta

3JIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJIbBHOCTH

6.1

I'paHunel NPUMEHUMOCTH  KIIACCUYECKOU
MEXAaHMKHU. [Toctynatsl TEOpUn
OTHOCHUTEIILHOCTH: WHBAapUaHTHOCTh
MOAYJIsl CKOPOCTM CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBLHOCTH DUHIITEIHA

6.2

OTHOCUTEIHLHOCTD OOAHOBPEMCHHOCTH.
38.MC,Z[HCHI/IC BpEMCHU M  COKpallCHUC

JJIMHBI

6.3

DHeprus U UMITYJIBC CBOOOTHOM YaCTHUIIBI

6.4

CBs3b Macchl C PHEpPruedl U HUMITYJIBCOM
CBOOOJHOM YacTHULbl. OHEpPrus IMOKOsS

CBOOOIHOH YaCTHUIIEI

KBAHTOBA ®U31UKA

7.1

BJIEMEHTBI KBAHTOBO! OITTUKH

®otonbl. Popmyiia [Inanka cBs3u 3HEPrUn
¢boTOHA C e€ro YacTtoToh. OHeprus u

UMIyJbC (POTOHA

7.1.2

OTtkpsiTHE U HccnenaoBanue GoTodddexTa.
Omeritet - AL CronetoBa.  3akoHBI

dotordpdekra

7.1.3

VYpaBHeHue OHHINTEHA IUIS

(dhoToarddekra. «KpacHas TPaHUIa




dbotordpdexra

7.1.4

Hasnenue cera. Onbithl [1.H. Jlebenena

7.1.5

XUMHYECKOE NENCTBUE CBETA

7.1.6

TexHuueckue ycTpoucTBa: (POTOIEMEHT,
doTogaTunk, COJIHEYHast Oarapes,

CBETOHO/I

7.2

CTPOEHME ATOMA

7.2.1

Monpens atoma TomcoHa. OnbBITEH
Pesepdopa rmo uccrieoBaHuio CTPOSHUS

aTomMa. HnaHeTapHa}I MOJICJIb aTOMa

722

[Toctynatet bopa. N3nyuenune u
norjonieHrue (GOTOHOB TIPHU  MEPEXOe
aToMa C OJHOIO YPOBHSI SHEpPruu Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEN

OHEPIrUuu aToMa BOAOPOaa

723

BonHoBBIE cBoOlicTBa wactuil. BomHbl 1€
Bpoiins. KopmyckynspHo-BOJIHOBO#
nyamusM.  Jludpakuus 2IEKTPOHOB  Ha

KpucTtajuiax

724

CrioHTaHHOE U BBIHYXACHHOC M3JIyYCHHUC.

YCTpoiCTBO M IPUHIIKIT PAOOTHI Jiazepa

7.2.5

TexHUUECKHue YCTPOMCTBA: CIEKTPATbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktnyeckue  paborel.  HaGmronenwe

JIMHENYaTOro CIIEKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonel  HaOMIOACHHWS MW PETUCTPALMH

SJICMCHTAPHBIX YaCTHUIL

7.3.2

OTkpbITHE  pagUOAKTHBHOCTH.  OTBITHI
Pesepdopma 1o ompeneneHH0 cocTaBa
paanoakTuBHOTO wm3nydeHus. CBoHCTBa
anbda-, 6eta-, raMMa-u3rydeHus. Brusaue

PaarOAaKTUBHOCTH HaA JKUBbLIC OPIraHU3MbI




7.3.3

OTkpblTHE  TPOTOHA U HEUTpOHA.
Hyxnonnas mopnens siapa [eitzenOepra —
WBanenko. 3apsia siapa. MaccoBoe 4HCIIO

siapa. 3otomnsl

7.3.4

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIH  Oera-pacman.  'amma-
u3NydyeHue. 3aKOH  PaJAMOaKTHBHOTO

pacmazia

7.3.5

OHeprust CBA3M  HYKJIOHOB B sJpe.

Anepurie cunbl. Jlepekt Macchl siapa

7.3.6

SAnepuble peakuuun. JleleHHEe U CUHTE3

sIep

7.3.7

SAnepnsiii peaktop. TepMosiaepHbIil CHHTES.
[TpobnemMbl ¥  MEPCIEKTUBBI  sJCpHOU
SHEPreTUKU. DKOJIOTMYECKUE

ACIICKTBI HﬂepHOﬁ OHCPICTUKHU

7.3.8

OnemeHTapHple  4actuupl.  OTKpeITHE
[IO3UTPOHA. @yH1TaMEHTaJIbHBIE

BSaHMOHeﬁCTBI/IH

7.3.9

TexHuueckue  yCTpOMCTBa:  JO3UMETD,
Kamepa BuibcoHa, sAIEpHBIM  peakTop,

aroMHas OomOa

7.3.10

[Ipaktnueckue pabotel. MccnenoBanue
TPEKOB YacTHLI (mo TOTOBBIM

doTtorpadusm)

OJIEMEHTBI ACTPO®U3MKU

8.1

Bun 3Bé3nnoro neba. Co3Be3aus, sipKue

3Bé3£[BI, IIJTaHCTBI, X BUINMOC IBHKXCHUC

8.2

Conueunass cucreMa. IliaHeTbl 3eMHOU
prngI. H.HB.HCTBI-F HUT'aHTHhI U UX CHYTHI/IKI/I,
KapHHKOBBIC IIJIAHCTEI. Mam,le

tena COJIHEYHOM CHCTEMEI

8.3

Comune, ¢orochepa u  armocdepa.

CoHeyHast akTUBHOCTD

8.4

Wctounuk sHepruu ComHila v 3BE311




8.5

3BE31pI, UX OCHOBHBIE XapaKTEPUCTHUKH:
Macca, CBETUMOCTb, pajuyc, TeMIeparypa,
150:¢ B3aUMOCBS3b. Huarpamma
«CHEKTPaJIbHBIA KJIACC — CBETUMOCTBY.
3BE3apl  TJIABHOM  IOCIIEOBATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTbY IS

3BE3]1 INIABHOM IOCICAOBATEIbHOCTH

8.6

BuyTtpennee crpoenue 38€31. CoBpeMeHHbIE
NpPEJCTAaBICHUA O HPOMCXOXKAECHUU U
sBoatonuy CoslHIa U 3BE31. DTalbl KU3HU

3BE3]

8.7

Mneunsiii  Ilyte — Hama [amakTtuka.
CnupanbHas  crpykrypa  [amaktukwy,
pacnpeneneHue 3BE3N, Tra3a U IBUIM.
ITonoxxenne wu paBwkeHue ConHoa B
lamaktuke. Ilmockas wu  cdepuueckas

moAcUcTeMbI I'anakTuKu

8.8

Tumer ramaktuk. PanuorajakTuku U

KBazapel. YEpHBIE ABIPHI B sApax raJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaO6ma. Pas0eranue rajakTuk.
Bospact u pamuyc BcenenHoil, Teopus
Bosbmioro B3peiBa. Mojens «ropsuei

Bcenennoi». PenukroBoe usinydenue

8.10

Macmtabnass  cTpykrypa  Bcenennoit.
Meraranaktuka. Hepeménnbie mpoOiaeMsl

ACTPOHOMUH




YYEBHO-METOANYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

¢ Ousuka. 10 xiacc. Msakumes ['.41., byxosues b.b., Corcknit H.H.; nox
penakimueit [laphentreBoit H.A. Axuroneproe obiectBo «M31aTenbcTBO
«IIpoceeuienne»

® ®usuka. 11 kinacc. Msxkuies I'.41., Byxosues b.b., Hapyrun B.M.; non
penakmueii [laphenrreBoit H.A. Axumoneproe obmectBo «M31aTenbcTBO

«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®wuzuka. 10 knacc: TEXHOIOTHYECKUE KapThl YPOKOB MO YUEOHUKY

I'.I. Msaxumesa, b.b.byxoBuera, H.H.Corckoro / aBT.-coct. H.JI.Ilenareitdaenxo.
— Bousirorpaza: Yuurens, 2019. — 229 c¢. 5.®u3uka. 11 knacc: TEXHOJIOTHYECKUE
KapThl ypokoB 1o yueOoHuky ['.5.Msxkumesa, b.b.byxosnesa, H.H.Cotckoro /

aBT.-cocT. H.JI.Ilenareituenko. — Bosnrorpan: Yuunrens,

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubmoreka [{OK; POIL; YUN.PY.






