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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Takxke ¢ yudéroM enepalibHON pabdodeil mporpaMMbl BOCHUTAHUS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3oBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JMYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3yiibTaTaM O0yUeHHUs, a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpenensitoTcsi OCHOBHBIE
1IN U3y4eHUs (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUsT Kypca (HU3UKH: JIMYHOCTHBIE, METANpPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0J1aM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rogaM oOy4eHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoLni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWU, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 33aJJaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOU BKJIa/l B (hOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUE€OHBIX HCCIICI0OBaHUM.

B ocHOBY Kypca pu3uku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
pAI Uaer, KOTOPbIE MOKHO PACCMATpPUBATh KAK MMPUHLIUIBI €M0 OCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lesioB (U3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBUM ¢ HEW Matepuan Kypca (Qu3nMku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUM O CTPYKTYpPHBIX YpPOBHSX MaTe€puH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpEANosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIHMala (U3NYECKON HayKH, OCMBICICHUE CBSI3U PAa3BUTHUS
(U3HKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C IHMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJIOTUYECKUX IMPUIIOKEHUN M3YYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
po6JieM pallMOHAIBHOTO IPUPOOIIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue Teopuu ((HhopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHLIHAIIOB B COBPEMEHHBIX MTPEACTABICHUSX O IPUPOJIE, TPAHNULIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peau3yeTcs MpexJie
BCEro 3a CUET OpraHU3alldU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no (usuke 0O0bETUHEHBI B OOMIUN CIUCOK YYEHHYECKUX MPAKTHUECKUX PaboT.
Bbiienenue B yKa3aHHOM I€pedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISI U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpouecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHWPOBAHUS U OCHalleHUs kaOuHera (usuku. Ilpu
TOM OO0EcreunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU TMPOBOJIUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB IT0 IIPOBEPKE MPEIOKEHHBIX TUIIOTES.

bosnpioe BHUMaHuE yAENSETCS PEMIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOIO pasferna Kypca, TaK M MHTErpUpys 3HAHUA U3
Pa3HbIX pa3ienoB. [ KauyeCTBEHHBIX 3a7a4 IIPUOPUTETOM SIBISIOTCS 3aJaHUs HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (QU3MYECKOW MOJENM A CUTyallMM IPaKTHKO-
OPHUEHTUPOBAHHOTO XapakTepa.



B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mpoiecca 0a30Bbl YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKA WM B YCJIOBHSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1UKiIa. B kabuHeTe (GU3NKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpanluoOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MHUHUMAJIbHOM  JOCTATOYHOCTH M OOECHeurMBaeT IMOCTAHOBKY
NEPEUYNCICHHBIX B TMporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpauud s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBICHUH U  MPOIECCOB, OSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopatopHoe o00OpyJIOBaHHE [JIi YUYCHUYECKUX MPAKTHYECKUX pabdboT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTnueckue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU LEJIIMHU U3y4YEHUS PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYCHUIO TPUPOJIbI, Pa3BUTHE HMX HHTEJUICKTYaJIbHBIX M TBOPUYECKUX
CITOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]I€ IO3HAHUS U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3yibTaTa U3yuYeHHUs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUH OOBSACHATH SIBJICHHUA C HCHOJb30BAHUEM
(bu3MYeCcKUX 3HAaHUHN U HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpencTaBICHUNA O PONM (PUBUKU IS PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHIA.

JlocTrxeHne 3TUX Lened o0ecreynBaeTCsl pelieHreM CIIeIyIoMMX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHET0 O0IIero o0pa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpUsIX, BKIIOYAs MEXaHWKY, MOJEKYISIpPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPU3UKY;

e (opMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEITHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monebplo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
co3manue QU3NIECKON MOJCIH, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TOHWMaHWE (U3UYECKUX OCHOB W TPHUHITUIOB JEHCTBHUS TEXHUYECKUX
YCTPONCTB M TEXHOJOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS U TIPOBEIACHHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAuu WHGOPMAIIHH,
OTpeeNIeHNs TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCIIOBHM JJISI Pa3BUTHS YMEHHH MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATETbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpEIHEro OOIIETo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAaHHBIM, YYHUTENb JelaeT BbIOOD
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Haydnbie MeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3xcriepuMenTa U TEOpUU B MPOLECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnueckre 3aKOHbI U TEOPHUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp m mMecto QUMK B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcu€ra. TpaekTopus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHre CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBMKEHUE. [[BHKEHNE MaTEPUATIBHON TOYKH IO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHEWHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTENIBPHOE YCKOPEHHE.

TexHuyecknue yCTpOIICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHOUIOMETD,
JBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHUK
JBH>KCHUS.

[IpeoOpa3zoBanne TBUIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyXE U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOIIEHHOrO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXKAY NYTSIMHU, MPONUACHHBIMU TEIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyenue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa miis
MaTepuaibHON TOUKU. Tperuii 3akoH HproTOHA 17151 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cwia Tsokectu. IlepBas kocmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuiia conpoTUBIIEHUS MPU IBUKEHUU TEJIA B AKUJIKOCTH WM rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHuyecknue yCTpPOMCTBa M MPAKTUUYECKOE MPUMEHEHUE: MOAMIUITHUKH,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbXEHUSI.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuyenue aBuxkeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYKHHE U
pE3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAaHEHWS HMITYJIbCa.
PeaktrnBHOE BMXEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 U3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U TeIa BOJIN3HU MOBEPXHOCTU
3emu.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HEIMOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: BOIAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanuie cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrosbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSI YaCTUI[ BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TE U 0OBSICHEHWE CBOMCTB BEILIECTBA HA OCHOBE ITHX Mojeei. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens  upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACaNbHOM I'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKNUX COECINHEHUN.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OneITsl, JOKa3bIBAOIIINE CYILECTBOBAHHE MEXKMOJIEKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHMS MJICAJBHOTO Tasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApAMETPAMU COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U crocoObl e€ n3meHeHus. KonnuectBo TemnoTsl U padbota. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  WJACAJIBHOrO  ra3a. Buael  Temionepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyYeHHE. Y AENIbHAS TEIIIOEMKOCTh BEILECTBA.
KonudecTBO TEMIOTHI IpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamMuku. HeoOpaTtuMocTh MpoIieccoB B MPUPO/IE.

TenmoBble  mamuHbl.  [IpuHOMOBI  AEUCTBHS — TEIUIOBBIX  MAIlMH.
[IpeoOpa3zoBaHust SHEpPrUM B TEMJIOBbIX MaiinMHax. Koap¢uuueHT mnosne3Horo
nevctBus TemmoBol mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTrO
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUIKM TIOJA JEUCTBHEM CXKAaTOTO BO3ayXa, HarpeBanwe 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Teja Npu Terionepeaaye.

OneIT 0 a11adaTHOMY paCIIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcalus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONIHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHHU MOJTYyUYEHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUHU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOmnronenue HarpeBaHus U IUIABJICHUS! KPUCTATMYECKOTO BEIleCTBRA.

JleMoHCTpanus KpuCTaJIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMuKAa
Tema 1. Inekmpocmamuxa
DnekTpu3alus Tei. JNeKTpruieckui 3apa. J[Ba Buia 3JeKTpUUYECKUX 3apsI0B.
[IpoBOMHMKM,  AMDIEKTPUKM W IOJYIPOBOJHUKH. 3aKOH  COXpaHEHUs
IIEKTPUYECKOTO 3apsija.
B3zaumopeiictBue 3apan0B. 3akoH Kynona. TodeuHbli 3IEKTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorennuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Tnoie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3anMoaencTBre HANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DnexkTpocTaTHdecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTHH, PACCTOSTHUASI MEXAY HUMH U JUAJIEKTPUUYECKON MPOHNUILIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, NapalIEIbHOE, CMEIIAHHOE COEIMHEHUE TTPOBOIHUKOB.

PaGora oamekTpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCTB
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DnexkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOoBOIHUKHU. CobcTBeHHas U IpUMECHast IIPOBOJAUMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIA M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTPONUCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FralbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAH MONEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABWXKYIIEH cuibl. KopoTkoe 3aMblKaHHUe
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHMKA TOKAa W €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATEIBHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OMONOTHY, XUMHUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHeHHass QyHKIus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TeIIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,



AIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAas  JIMCCOLMAIus,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUN
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUaJOB, B TOM YHCIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH PUHTED, ANIEKTPOHArPEBATEIbHbBIC puOOpHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEI. B3anMoaecTBHE MOCTOSHHBIX MATHUTOB. MarHutTHoe
noje. Bektop MmarauTHOM MHAYKIUU. [[pUHIUN Cyneprno3UIIMi MarHUTHBIX MOJICH.
JlnHnr MarHuTHOW WHAYKUMW. KapThHa JIWMHWMKA MarHUTHOW WHIYKUHHU IIOJIA
MMOCTOSIHHBIX MarHuTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa JIWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HalTPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BU>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SlBieHue DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJBIXKYIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe moje. IDICKTPOABWXKYIIAS CHJIA HHAYKIAH B
ITPOBOJIHHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJ€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MAarHuThbl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBieHME SIIEKTPOMAarHUTHON WHTYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIIEH CHIIBI MHAYKIHAH OT CKOPOCTA W3MEHEHHUS
MarHUTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neiCTBUA NOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIHAH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMAZHUMHbIE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza koieOaHUU.
[Ipy>XKMHHBIA MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiienre HEpPrun Mpyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATHbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUM B UJEATBHOM KO0JI€OATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUYECKHE
KoJeOanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMUs.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIEE 3HAYEHHWE CHIJIBI TOKA U
HaIpsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. JKOJIOTUYECKUE PUCKHU TMPU MPOU3BOJICTBE JJIEKTpo3HEepruu. KynbTypa
WCIIOJIB30BaHUs AJICKTPOIHEPTUH B TTIOBCETHEBHOM KU3HU.

TexHuyeckue ycTpoWCTBAa W MPAKTUYECKOE NPUMEHEHHUE: SIICKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOT0O TOKA, TUHUU AJEKTpONepeaay.

Llemoncmpayuu

HccnenoBanne mapaMeTpoB KOJEOATENIbHONH CHUCTEMBI (MPYKHUHHBIA WA
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuunorpaMmbl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3onanc mnpu mocCienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TUHUYU AIEKTPOIEPEaayuH.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MaJbIX KoJieOaHUI Ipy3a Ha HUTH OT
JUIMHBI HUTU U MacChl rpy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIK! U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHble 0JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W TPOJIOIBHBIE  BOJIHBI.
HNuTtepdepenius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenTtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBA M TMPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue ¥ pacIPOCTPAHEHUE TTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Komne0Gmromeecs Te10 kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

HabGnrogenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOW M
4acTOTOM KOJIeOaHMHA.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHE,
noJisipu3anys, Iuppaxuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
OJHOPOJIHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPaKECHUSI.

Hucnepcus cseta. CiioxkHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomniue 1 paccenBatroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEIMUYCHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxuus cBera. JudpakimonHas peméTka. YCJIOBHE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHuyeckue yCTpPOMCTBa M TMPaKTHUYECKOE TMPUMEHEHUE: OYKH, JyIa,
¢doToanmapaT, NPOEKIMOHHBIMA amnmnapar, MHUKPOCKOIN, TEJIECKON, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu Mukpockomna, TeJIeCKOona.

HaGmronenue natepdepeHinm caera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu CBeTa.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomwl

M3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynaTel criennanbHOMN
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl ¢ DHEPrUel U UMITYJIbCOM PENSITUBUCTCKON YaCTHULIbI. DHEPTHS
MIOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (DOTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DunmTeitHa st hoTodadpdexra. «KpacHas rpanunar
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHudeckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[ImanerapHas mogmens aroma. lloctynmater bopa. M3nydenume u mnoriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOIHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE ITPUMEHEHHUE: CIEKTPAIBbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

HaOmronenue mmHE4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panuoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHnio coctaBa paguoakTUBHOTO
m3nydyenus.  CpoiictBa  anbpa-, Oera-, ramMma-uziaydeHus.  BrausiHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHHE. 3aKOH PAJMOAKTUBHOI'O paclaja.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOJTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBa M NPAKTHUYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

HccnenoBanrie TpeKOB YacTHIL (M0 TOTOBLIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BUTHs acTpoHoMuUU. [IpukiagHOoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHHE.

ComHeunas cucTema.

Connne. ConHewHast akTUBHOCTh. Mcrtounuk sHeprun ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE31BI TJIaBHOHM ITOCJICAOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe CTpoeHue



3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Muneunsiii [Iyte — Hama I'anmaktuka. Ilonoxkenue u aBwkeHue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHbIE IBIPHI B sApax
raJaKTHUK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3IIyUeHHUE.

Macmrabnas crpyktypa Beenennoii. MeraranakTuka.

Hepeménnnie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPe/IeNICHUs MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEBEPHOIO MOIYIIAPHS U IPKUE 3BE3/BI.

HaOmronenus B teneckon JlyHsl, mianet, Mneunoro [1ytu.

O6o0maromniee MOBTOPEHUE

Ponb Qu3uku u acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COILIMAJIBHOM M ATHYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
ACTPOHOMHUU B COBPEMEHHOW HAYyYHOU KapTHHE MHpPA, poJib (U3HUUYECKON TEOPUH B
(bopMHpOBaHUY MPEICTABIECHUHN O (PU3NUECKON KApTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O TIPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuenne kypca ¢usuku 06a30BOro ypoBHs B 11 kiacce OCyIIECTBISICTCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3€M C KypcaMH MaTE€MAaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nowsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAY4YHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnore3a, (unyueckas BEIMYMHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewIeHHWE CHCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
GyHKIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
oTmpeiesIeHUE UIONIAIU TIOCKUX (GUryp u o0bEMa Tel.

buonoeus: »nextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOMU IPUPOAE, NECUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPBIX
TeJ, MEXaHU3Mbl 00pa30BaHUS KPUCTATMYECKON pEeIIETKU, CIEKTPAIbHBIA aHaIN3.



l'eocpaghusi:  MarHuTHBIE TIONMOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTpOIEpeaady, TE€HEpaTop IEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENb, WHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYyYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEW MO3UIMEN JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCUIUPEHHE >KHU3HEHHOTO
ONBITA U OMNbBITA AEATEIBHOCTH B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUIN
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO YJI€HAa POCCUNUCKOr0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX I'PaXKIAHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUNCKOMN TPAXKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acT (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ]a B MOCTPOEHUE YCTOWYMBOTO Oy IyILETO;

4) 3¢TeTHYeCKOr0 BOCTIMTAHMUS:

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIFOYAsl 3CTETUKY Hay4YHOTO TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynyiuei mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(OpPMHPOBAHHOCTh JKOJOTUYECKOW KYJIbTYphl, OCO3HaHUE TIJI00aTBLHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHus (PU3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEI0BATEIbCKYIO I€ATEIbHOCTD
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENeNATh e ACATSIBHOCTH, 3aJaBaTh IapaMeTpbl M KPHUTEPUU UX
JIOCTHKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTH W TMPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepHaIbHBIX ¥ HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JICSITEIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTAaTOB
IEJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JCSITCIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/bCKue 1eMCTBUA:
BIAJCTh HAYYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHITHUSIMU W METOJAMH
(bu3nYeCKON HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIbHOMY HOUCKY
METOJIOB pEeUIeHMs 3ahad (PU3UYECKOTO COAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (PU3UKH;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE€ PEIICHMsS 3aJadd pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh MHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUT'aTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTH NMPOOJIEMBI U 33a4H, TOIYCKAIOIINE albTepHATUBHBIEC PEILICHUSI.

Pa6ora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEICTBa  MH(MOPMAIIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHHKATHBHBIE YHHBeEPcaIbHbIE yueOHbI€e 1eiiCTBUA:
OCYIIECTBJIAThH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKA  KOH(MIUKTHBIX CUTyallMd MW  CMATYaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK0 TOYKY 3PEHHs C HCIIOJIB30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh IIPEUMYINECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIWUHUPOBATh AEUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JEWCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0T0 YYaCTHUKA KOMaHbl B OOILINI
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JIacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM MUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th  HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCUH ISl OLIEHKH CHUTYalluH, BHIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
JeSITEIbHOCTH;

IPUHUMATH ce0sl, MOHMUMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaIU3€ pe3yIbTaToB
NESTEIIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIINOKH.

B mporiecce mocTukeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
bu3uke 14 ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy  OOy4YaroIIMXCS
COBEpULIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, npeanoJaratonum
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PA3BUTHUSA COOCTBEHHOW IMOIMOHAIBEHOU C(ephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKJIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHME HPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
HYMOILIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAaIlMH, BKIIOYAIOIIEH CTpPEMIICHHE K JOCTIKEHUIO e U
ycIlexy, ONTUMHU3M, MWHHMIIMATHUBHOCTb, YMEHHE JEUCTBOBaTb HCXOJS U3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBaTh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCTH BBICTPAauBaTh OTHOIICHHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIIBHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEPIIMATIbHAS CUCTEMa OTCYETA, AOCOMIOTHO TBEPOE TEO,
WJICAIBHBIN Ta3, MOJEIIH CTPOCHUS Ia30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MPU pelieHnn (PU3NIeCcKux 3a1ad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAaHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



AIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEINHOE JBUKEHUE,
CBOOOJIHOE TAJICHUE TEJ, JBUYKEHUE MO OKPYKHOCTH, MHEPIIMS, B3aUMOJICHCTBHE
Ten, nuddy3usi, OpOyHOBCKOE IBUXKEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX Te,
U3MEHEeHHEe O00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
UCTapeHue, KOHACHCAIUs, IUIABJICHUE, KPUCTAJLTA3AINs, KUIICHHWE, BIIAKHOCTH
BO3JlyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXKy MapaMeTpaMu COCTOSHUS ra3a B M30MIpPOLIEcCax, JJIEKTpU3aIus Tell,
B3aMMOJICHCTBUE 3aPsJIOB;

ONMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATA, TYyTh, MEPEMEIICHHE, CKOpPOCTh, YCKOPEHHE, Macca Teja, CHIIa,
UMITYJIbC TeJla, KUHETUYeCKasi YHEeprusi, MOTCHIMAIbHAS DHEPIrusi, MEXaHUYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWUW TPABUIBHO TPaKTOBAThH
(GU3MYECKU CMBICT HMCIOJB3YyeMBIX BEIMYWH, WX OOO3HAYCHHWS W CIWHUIIHI,
HaXOJUTh (OPMYJIBI, CBSA3BIBAIONINE MAaHHYIO (M3UYECKYIO BEIMYHUHY C APYTHMHU
BEJTMYMHAMU;

ONKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIC SIBJICHUS,
UCIIONIb3Yysl (DU3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KHHETHYECKas SHEPIHs XaOTHYECKOTO JIBIKCHUS MOJICKYJI, CpEIHEKBaApaTHIHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIIOTHI, BHYTPEHHSS JHEpPrus, padbora Trasa,
KOO (PUIIMEHT TMOJEe3HOTO JCWCTBUSL TEIUIOBOTO JIBUTATENsA;, IPU OINMCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o0O3HAUEHUsS W EAWHMIIBI, HAXOAUTh (OPMYJIBI, CBS3bIBAIOIINE JaHHYIO
(GU3UYECKYO BETMYUHY C IPYTUMH BEIIMUNHAM;

OIMCHIBATh M3YYCHHBIE ICKTPHYCCKUE CBOMCTBA BEIIECTBA M DJICKTPUUCCKHEC
sBJIeHUsI (TIPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUYMHBI: AIEKTPUUECKUI 3apsi,
IEKTPUUECKOE TM0JIe, HAMPSKEHHOCTD TOJISA, MOTEHIMAN, PA3HOCTh MOTEHIIMAJIOB,
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, WX OOO3HAYCHHSI W CIWHHMIIBI, YKa3bIBaTh (DOPMYJIBI, CBSI3bIBAIOIINC
JTAHHYI0 (U3UYECKYIO BEJIMYHHY C IPYTUMH BEIHUYNHAMH,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI W TIPUHIIMUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUsS MEXaHWYECKOW DHEPrHH, 3aKOH COXpPaHEHUS WMITYJIbCa,
NPUHITUI CYTEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABHUS WHEPIHAIBHBIX CHCTEM
0TCcuéTa, MOJIEKYISIPHO-KMHETHUYECKYI0 TEOPUI0 CTPOCHHUS BEIIEeCTBa, Ta30BbIE
3aKOHBI, CBA3b CPEIHEH KMHETHYECKOW SHEPTHH TEIUIOBOTO JBUKCHUS MOJICKYT C
a0COJIIOTHON TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHEHMUS
AIIEKTPUUECKOTo 3apsifa, 3akoH KylloHa, mpu 3TOM pasiinyaTh CJIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCJIOBUA (TpaHMIIbI,
001acTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHbBIE PUHIIMIIBI IEUCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SIBICHUU W
MIPOIIECCOB C WCIIOJIb30BAaHUEM TMPSAMBIX W KOCBEHHBIX H3MEPEHUH, TPH ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEpUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIICCTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMpaTh ONTHMAJBHBIN CMOCOO W3MEPEHHUS M WCIOJIb30BaTh W3BECTHHIC
METO/Ibl OIICHKHU MOTPEIIHOCTEN U3MEPEHHUI;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (QU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PU3UUECKUX BEJTUINH B BUIC
TabuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

cOOJII0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax y4eOHOTro OSKCIEpUMEHTa, Y4eOHO-UCCIENOBATEILCKOW U MPOCKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000Opy10BaHUS;

pemath pacuéTHBIC 3aJadyd C SBHO 3aJaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOaMMBIC I €€ PEIICHHsI, TPOBOIUTh PACUYEThI W OIEHWBATH PEATBHOCTH
TIOJTYYCHHOTO 3HAYCHUS (PU3UYCCKON BEIIMUNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BBICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
IEMOYKY PACCYXIACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCITOJIB30BATh ITPH PEIICHUH YICOHBIX 33/1a4 COBPEMEHHBIC HH(POPMAITMOHHBIC
TEXHOJIOTUH [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, MHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAyYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOW W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH(OPMAITHIO;

MIPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BSICHECHHUE ITPOIIECCOB OKPYKAFOIIETO MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

WCITIOJIb30BATh TEOPETUUCCKUE 3HAHUS 110 (PU3HUKE B MTOBCETHEBHOM KU3HU TSI
obOecricueHus: 0€30MaCHOCTH TPU OOpallleHHH C TpPUOOpaMH M TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY KaIoILel Cpejie;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0SI3aHHOCTH WU
IJJAHUPOBATH JECSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 ki1acce mpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (U3MKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECKOi KapTUHBI MUPA;

YUUTHIBaTh TPaHUIBl MPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJIEIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOYECUHBII HCTOYHMK CBETA, AJIEpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pEelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (PU3NUYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUYECKasi IPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMarHUTHasT WHAYKOUSA, JEHCTBUE MArHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJAApU3aAlMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JMHEWYAaTOr0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas
PaOaKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BELIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYIO  IMPOBOAMMOCTH  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUI 3apsl, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, Pa3HOCTh MOTEHIIUAJIOB, AJIEKTPOABIKYIAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IOJIEW, MEPHOJ M 4YacToTa
KoJeOaHuii B KoyeOaTenTbHOM KOHTYpe, 3apsil W CHJla TOKa B Tpolecce
TFApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl cuja JMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIOJIb3yEMbIX BEJIUYMH, UX OOO3HAYeHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyJIbl, CBSA3BIBAIOIINE JAHHYIO (U3HUECKYIO BETUUYHHY C IPYTUMH BEIMUUHAMY;

ONMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIE SIBJICHUA W MPOLECCHI, HCIIONb3Ys
bu3nueckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHUE (PU3NUECKON BETUINHBL,

aHATM3UPOBAaTh (PU3UUYECKHUE MPOIECChI U SBIICHUS, UCIIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jlxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
WHIYKITUH, 3aKOH MPSIMOJUHEHHOTO PacIpOCTPaHEHUS CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHa st PoTodddekTa,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPAHCHHSI
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOTO 4YMCIIa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTeMAaTHU4YEeCKOE BBIPAXXEHHUE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

OTIPEJICIISTH HAMIPaBJICHUE BEKTOPA MHIYKIIMA MArHUTHOTO TOJIsI TPOBOTHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOUTh U OIMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUUA W
MPOIIECCOB C UCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUU: TPU ITOM
dbopmyIHpoBaTh MpoOIEMy/3a1ady U THIIOTE3y YU4eOHOTO SIKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYA0BaHUS, IIPOBOJAUTH OTBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIICCTBJIAThH MPSIMBIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIEIOBATh 3aBUCUMOCTH (PM3MYECKUX BEIIMUMH C UCTIOJIb30BAaHUEM TIPSIMBIX
W3MEPCHUI: TP 3TOM KOHCTPYMPOBAaTh YCTAaHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUAC TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI TI0 PE3YJIbTaTaM MCCIICIOBAHUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEJACHUU HCCIEIOBAaHUN B
paMKax y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-UCCIICNOBATCILCKOW W IMPOCKTHOM
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHajn3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEeoOXoauMble NJisi €€ pellieHUs, TPOBOAUTh PacUYE€Thl M OIIEHUBATH PEaJIbHOCTh
MOJIYY€HHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTHUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUU JJISl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAMUA U TPEACTaBICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJIApHON WHGOpMALMK, TOJYYEHHOM W3 pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIH, NPUOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecnieueHns: OE€30MACHOCTH TpH OOpalIeHUH ¢ NpuOOpaMHu U TEXHUYECKUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYIIE C BBIIOJHEHUEM PA3JIUYHBIX COLHMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIbl, PALMOHAIBHO paCHpEAeNiaTh OOS3aHHOCTU U
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne ni/m P Konrpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
Paznean 1. DU3UKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOpHU https://m.eds00.ru/7f41bf72
bubmuoreka [JOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazaeny 24
Paznen 4. 3JIEKTPOJAUHAMUKA
bubmuorexa [JOK
41 MCKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBULIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/l P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eckue U 3JIEKTPOMarHuTHhIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
29 MexaHn4yecKue U AIEKTPOMarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBHI CTIEITUATBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEILHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU OIITHKH 6 Eubmorexa IIOK

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



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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 nggﬁ;ﬁ;{;gﬁ}; £41097¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 Et?fsj:l;lr?:(;(sigroullé £41007¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Koutpoasnubie IIpakTuyeckue p
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThbI padoTshI
pecypchl
®du3nka — HayKa 0 IpUpo/Ie.
1 HayuHnble MeTo1b1 TO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPY’KaIoIero MUpa
Poab u mecTo pusuku B
OPMHUPOBAHUU COBPEMEHHOMN
2 $op pu p 1 https://m.edso0.ru/8525e6d9
HAy4YHOU KapTUHBI MUDA, B
MPAKTUYECKON JIEATETbHOCTH JIIOICH
Mexannueckoe IBUKEHHE.
OTHOCHUTENBEHOCTE MEXAHUUECKOTO
3 1 https://m.edsoo.ru/ab25722e
neuxenus. [lepemenienue,
CKOPOCTb, YCKOPEHHUE
PasHoMepHOE IPAMOIHHENHOE
4 P P 1 https://m.edsoo.ru/4894alef
NIIBHOKEHHE
PaBHOyCKOpEeHHOE IPSIMOINHENHOE
5 yerop P 1 https://m.edsoo.ru/23alabee
NIBIDKEHNE
CBobOoaHOe nageHue. Y CKopeHue
6 1 https://m.edsoo.ru/9121c8a8
CBOOOIHOTO MaeHUS
KpuBonuneriHoe 1BUXEHHUE.
7 JIBr>KeHME MaTEpPUAIbHOU TOUKH 110 1 https://m.edsoo.ru/c2756a45
OKPY>KHOCTH



https://m.edsoo.ru/3c68e8ad
https://m.edsoo.ru/8525e6d9
https://m.edsoo.ru/ab25722e
https://m.edsoo.ru/4894a1ef
https://m.edsoo.ru/23a1abee
https://m.edsoo.ru/9121c8a8
https://m.edsoo.ru/c2756a45

IIpuHLKII OTHOCUTEIBHOCTH
lNanunes. MuepuuanbHble CUCTEMBI
otcyeTta. [lepBbiit 3akoH HproToHa

https://m.edsoo.ru/6e6f52b6

Macca tena. Cuia. [lpunnun
CyHepno3uLuu cui. Bropoit 3akoH
Herorona niis MaTepuanbHOM TOYKU

https://m.edsoo.ru/ed6e6c24

10

11

Tperuii 3akon Herotona s
MaTepUaIbHBIX TOUYEK

3akoH BCCMHPHOI'O TAT'OTCHUS.

Cuna tsoxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

https://m.edsoo.ru/4733331e

https://m.edsoo.ru/1e8ac978

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edso0.ru/127bf378

13

Cuna tpenus. Koapduument
TpeHus. Cuiia COpoTUBIIEHUS IPU
JBUKEHHUH TeJa B KUAKOCTU WIH
rase

https://m.edsoo.ru/345d6fa3

14

15

16

[ToctynaTtensHoe U BpamareabHOe
JBIKEHHE a0COIIOTHO TBEPIOTO
Tesma. MomMeHT cuibl. [1imedo cuibl.
VYcnoBust paBHOBECHsI TBEPIOTO Tela

NMnynsc MaTepualbHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJbCca. PeakTuBHOE IBHKEHHE

PabGora u MOIIHOCTBH CHUIJIBI.
Kuneruueckas OHEPTHUA

https://m.edsoo.ru/895793ea

https://m.edsoo.ru/8fefedd9

https://m.edsoo.ru/f4cfcb76



https://m.edsoo.ru/6e6f52b6
https://m.edsoo.ru/ed6e6c24
https://m.edsoo.ru/4733331e
https://m.edsoo.ru/1e8ac978
https://m.edsoo.ru/127bf378
https://m.edsoo.ru/345d6fa3
https://m.edsoo.ru/895793ea
https://m.edsoo.ru/8fefedd9
https://m.edsoo.ru/f4cfcb76

MaTepuaabHOW TOUKH. Teopema 00
MU3MCHCHUH KHHETHYECKOW SHEPTUH

17

IToTrenumanpHas SHEpTHUsL.
[ToTenumanpHas SHEPTUs yIpyro
neGopMUPOBaHHON NIPYKUHBIL.
[ToreHmanpHas 3Heprus Teina
BOJIN3H OBEPXHOCTHU 3eMIIU

https://m.edso0.ru/3571464d

18

ITorennuanabHBIE U
HeIoTeHIMaIbHbIe CHIIBI. CBSI3b
paboThI HEMOTCHIIUATBHBIX CHJI C
H3MEHEHHEM MEXaHHYEeCKOM
SHEPrUU CUCTEMBI TeJl. 3aKOH
COXpAaHEHUS MEXaHUYECKOU
SHEpPruu

https://m.edsoo.ru/9d2f72c8

19

Jlaboparopnas pabota
«HccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOMH
SHEpIuu Teja Ha pumepe
pacTsHKeHUs PE3UHOBOTO KI'yTa

https://m.edso00.ru/13786138

20

Kontponbnas paboTa mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHUs B MEXAHUKE

https://m.edsoo.ru/f7dcdb46

21

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KMHETUYECKON
Teopun. BpoyHOBCKOE JBHKEHUE.

Auddysus

https://m.edsoo.ru/aecle3la

22

XapakTtep JBUKEHUS U
B3aMMOJECHCTBHS YaCTUI] BEIIECTBA.

https://m.edsoo.ru/bff83b67



https://m.edsoo.ru/3571464d
https://m.edsoo.ru/9d2f72c8
https://m.edsoo.ru/13786138
https://m.edsoo.ru/f7dcdb46
https://m.edsoo.ru/aec1e31a
https://m.edsoo.ru/bff83b67

Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPIBIX TEI

23

24

25

Macca monekyn. Konuuectso
Bemtectra. [locTostHHas ABoraapo

TemnoBoe paBHOBecHE.
Temmnepatypa u e€ uamMepeHue.
[lIxana temneparyp Llenbcus

WUneanpusriii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/cdf5a4bl

https://m.edsoo.ru/e3ea87d3

https://m.edsoo.ru/e618e16d

26

AbcoioTHas TeMnepaTypa Kak
Mepa CPEIHEN KHHETUYECKOM
SHEPTUH JIBHXKCHHS MOJICKYJI.
YpaBHenue MeHeneena-
Knaneiipona

https://m.edsoo.ru/6641clab

27

28

29

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

JlaGopatopHnas pabora
«MccnenoBanue 3aBUCUMOCTH
MEXy napaMeTpamMH COCTOSTHHS
Pa3peKEHHOTO ra3a»

I/I3OHPOHCCCH B UACAJIbHOM ra3c u
ux Fpa(l)I/I‘IGCKOC MMPEACTaBJICHUC

https://m.edsoo.ru/e5ab1332

https://m.edsoo.ru/b3ef54e2

https://m.edsoo.ru/69b2d137

30

BnyTtpennss sHeprus
TEPMOJTUHAMHUYECKON CUCTEMBI U
CIIOCOOBI €€ M3MEHCHUS.
KomnmnuaecTBo TemnoTel u paboTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO HJI€aJIbHOr'O Ta3a

https://m.edsoo.ru/d5a6ccfd

31

Bunael Terionepenaun

https://m.edsoo.ru/d8eacc95



https://m.edsoo.ru/cdf5a4b1
https://m.edsoo.ru/e3ea87d3
https://m.edsoo.ru/e618e16d
https://m.edsoo.ru/6641c1a5
https://m.edsoo.ru/e5ab1332
https://m.edsoo.ru/b3ef54e2
https://m.edsoo.ru/69b2d137
https://m.edsoo.ru/d5a6ccfd
https://m.edsoo.ru/d8eacc95

32

VY nenpHag TEINIOEMKOCTE BEIECTBA.

KonuyecTBO TEII0THI 1IpH
Teronepenaye. AnuabaTHbIN
poI1iecc

https://m.edsoo.ru/8ef74adl

33

IlepBbIil 3aKOH TEPMOAVHAMUKHU U
€ro NPUMEHEHHUE K U30IPOoLeccaM

https://m.edsoo.ru/facda34c

34

35

HeobOpaTtumocTh mporieccoB B
npupoze. Bropoii 3akoH
TEPMOJANHAMUKH

[Tpunmun nevicreust u KT/
TEIJIOBOM MAIIMHBI

https://m.edsoo.ru/96ealcc3

https://m.edsoo.ru/c9a7d139

36

Hukn Kapuo u ero KIT{

https://m.edsoo.ru/2al4cb15

37

38

DKonornyeckue npoodaeMbl
TEIUIODHEPTeTHKHI

Oo6o0maromuit ypok
«MonexynspHas ¢puzuka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/73caacct

https://m.edsoo.ru/3a67c55f

39

Kontponbhas paboTa mo teme
«Monexkymnspras ¢puszuka. OCHOBBI
TEPMOTUHAMHUKI

https://m.edsoo.ru/3a69ad11

40

41

42

[TapooGpa3oBanue U KOHIEHCAIIUS.
Hcnapenue n xunenue

AOCOI0THAS ¥ OTHOCHTEIIbHAS
BJIAJXHOCTh BO3/1yXa. HachlleHHBIN
nap

Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU3OTPOIHS
CBOMCTB KpucTauioB. JKuakue

https://m.edsoo.ru/a6b9b69f

https://m.edsoo.ru/f1f8c83f

https://m.edsoo.ru/fc913bea



https://m.edsoo.ru/8ef74ad1
https://m.edsoo.ru/facda34c
https://m.edsoo.ru/96ea1cc3
https://m.edsoo.ru/c9a7d139
https://m.edsoo.ru/2a14cb15
https://m.edsoo.ru/73caacc6
https://m.edsoo.ru/3a67c55f
https://m.edsoo.ru/3a69ad11
https://m.edsoo.ru/a6b9b69f
https://m.edsoo.ru/f1f8c83f
https://m.edsoo.ru/fc913bea

kpuctaiabsl. CoBpeMEHHbIE
MaTepHabl

43

44

[InnaBnenue n KpUCTATUIU3ALIMSL.
VY enpHas TenaoTa niaBJICHUs.
Cybnumarust

ypaBHeHI/IC TEII0BOro OajaHca

https://m.edsoo.ru/33dc65d2

https://m.edsoo.ru/bb4aec81

45

Onexrpuzanus Tel. JINEKTPUUECKUN
3apsia. JBa Buia 3E€KTPUYECKUX
3aps/10B

https://m.edsoo.ru/a8975218

46

[IpoBOAHMKH, AUDTIEKTPUKH U
MOJTYITPOBOJIHUKH. 3aKOH
COXPAaHEHHUS NEKTPUUYECKOTr0 3apsa

https://m.edsoo.ru/37ed68d1

47

48

49

B3aumoneiicTBue 3apsi0B. 3akoH
Kynona. To4yeuHblil 2IEKTPUYECKUI
3apsg

Hanpsk€HHOCTD 3JIEKTPHYECKOTO
noss. [IpuHIun cynepno3unuu
ANIEKTPUYECKUX MoJel. JInnnn
HANPSKEHHOCTH

PaGota cui anekTpocTaTuuecKoro
nonad. ITorenuuan. PasHocTh
MOTEHI[UATIOB

https://m.edsoo.ru/e794dad8

https://m.edsoo.ru/c9451bee

https://m.edsoo.ru/ee5¢c7673

50

HpOBOJIHI/IKI/I 1 TUDJICKTPUKU B
QJICKTPOCTATUYCCKOM ITO0JIC.
I[I/ISHCKTpI/I‘-ICCKaSI MMPOHUIIACMOCTDb

https://m.edsoo.ru/3fab6c85

51

OnexTpoémkocTs. Konnencarop

https://m.edsoo.ru/3daf6df9



https://m.edsoo.ru/33dc65d2
https://m.edsoo.ru/bb4aec81
https://m.edsoo.ru/a8975218
https://m.edsoo.ru/37ed68d1
https://m.edsoo.ru/e794dad8
https://m.edsoo.ru/c9451bee
https://m.edsoo.ru/ee5c7673
https://m.edsoo.ru/3fab6c85
https://m.edsoo.ru/3daf6df9

52

DNEeKTPOEMKOCTD IIJIOCKOTO
KOHJIeHcaTopa. DHEePrus
3apsDKEHHOT0 KOHJIEHCAaTopa

https://m.edsoo.ru/8177e866

53

54

55

56

57

58

Jlaboparopuas pabota "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpunIUN NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO
armapara, CTpyHHOTO IPUHTEPA.
DneKTpocTaTUYeCKas 3allluTa.
3a3eMIIeHue AIEKTPONpUuOOpPOB

DIEeKTPUYECKHUM TOK, YCIIOBUS €T0
cyuiectBoBanus. [10CTOSHHBIN TOK.
Cuna toka. Hanpsxenue.
Conporusnenue. 3akon Oma jist
y4acTKa 1enu

[TocnenoBarenpHOE, TapaIETbLHOE,
CMEIIaHHOE COETMHEHUE
poBOAHUKOB. JIabopaTtopHas
pabota «3yueHne cMermanHoro
COCMHEHUS PE3UCTOPOB)

PaGota u moutHOCTH
AIEKTPUIYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

3akoH OMa 11t MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM LIETIH.
KopoTtkoe 3aMbIkanue.
JlabopaTtopHas pabota «3mepenne
OJIC ncToyHnMKa TOKA B €T0
BHYTPEHHETO COTIPOTHUBIICHUS

0.5

0.5

https://m.edsoo.ru/86cc7f54

https://m.edsoo.ru/57d2f644

https://m.edsoo.ru/5f18e57c

https://m.edsoo.ru/16e1d6f8

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8b1



https://m.edsoo.ru/8177e866
https://m.edsoo.ru/86cc7f54
https://m.edsoo.ru/57d2f644
https://m.edsoo.ru/5f18e57c
https://m.edsoo.ru/16e1d6f8
https://m.edsoo.ru/deed7cd5
https://m.edsoo.ru/d27bf8b1

59

60

PezepBHubiii ypok. KonTposbHas
pabora 1o Teme
"DnekTpoauHaMuka' /
Bcepoccuiickas npoBepoyHas
paborta

Oo6o06maromuii ypox
«DNEKTPOIMHAMHUKAY /
Bcepoccutiickas npoBepouHas
paborta

https://m.edsoo.ru/635d6acd

https://m.edso00.ru/9752944d

61

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIPOTHUBIICHHS METAJJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

https://m.edsoo.ru/9e45fffd

62

63

64

65

66

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

ITomynpoBOIHUKH, UX COOCTBEHHAS
Y IPUMECHAs1 IPOBOANMOCT.
CgoiicTBa p—N-miepexoa.
[TonynpoBoIHUKOBBIE TPUOOPHI
DNEKTPUUECKUH TOK B pacTBOPaxX U
pacIuiaBax 3J€KTPOIUTOB.
DNEeKTPOIUTHYECKAS AUCCOLIUALIMS.
DneKkTponn3

DNEeKTPUUECKU TOK B Ta3ax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITENILHBIN pa3psi.
Momnuans. [1na3ma

DneKkTpudeckue npudopsl U
YCTPOMCTBA U UX NPAKTUYECKOE

https://m.edsoo.ru/1756ccll

https://m.edsoo.ru/8caf19d3

https://m.edsoo.ru/2d19db3b

https://m.edsoo.ru/e95aclce

https://m.edsoo.ru/63cedfbc



https://m.edsoo.ru/635d6acd
https://m.edsoo.ru/9752944d
https://m.edsoo.ru/9e45fffd
https://m.edsoo.ru/1756cc11
https://m.edsoo.ru/8caf19d3
https://m.edsoo.ru/2d19db3b
https://m.edsoo.ru/e95ac1ce
https://m.edsoo.ru/63cedfbc

npuMmenenue. [IpaBuia TeXHUKH
0€30I1aCHOCTH

KonrponsHas pabora o Teme
«Qnekrpocraruka. [locrossHHbIN

67 N 1 https://m.edsoo.ru/858efadd
3JeKTpuYecKuii TOK. Toku B
Pa3IMYHBIX CpeIax»
PesepBHbIil ypok. O6o06maronmit
68 1 https://m.edsoo.ru/d44cf6f4
ypok 1o remMaM 10 knacca
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/858efadd
https://m.edsoo.ru/d44cf6f4

11 KJIACC

Ne
n/n

Tema ypoka

ITocTossHHBIC MarHuThHl U HX

BSaHMOHCﬁCTBHe. MarunuTHOe mosne.

BexTop MarHUTHON MHIYKIUU.
JIvHMM MarHUTHOW MHAYKIWU

MaruauTtHoe 1nose NpoBOJHUKA C
TokoM. OnbIT Dpcrena.
B3aumoneiicTBue mpoBOIHUKOB C
TOKOM

JlaboparopHas pabota «3yuenue

MAarauTHOI'O ITOJIA KaTyHIKHU C
TOKOM»

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

JJIeKTPOHHbIE

uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

https://m.edsoo.ru/dd28af1d

https://m.edsoo.ru/91ecl1665

https://m.edsoo.ru/cbb4e22c

JlelicTBME MAarHUTHOTO TIOJIST HA

MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

JlaGoparopHas paboTa
«HccnenoBanue AeUCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS HA
JBHKYILYIOCS 3apSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cusl JlopeHna

https://m.edsoo.ru/4c792b5c

https://m.edsoo.ru/efd1d4f4

DNeKTpOMarHuTHasE WHYKITHSI.
IToTok BekTOpa MarHUTHOM

https://m.edsoo.ru/e89a67f1



https://m.edsoo.ru/dd28af1d
https://m.edsoo.ru/91ec1665
https://m.edsoo.ru/cbb4e22c
https://m.edsoo.ru/4c792b5c
https://m.edsoo.ru/efd1d4f4
https://m.edsoo.ru/e89a67f1

unaykuud. DJ1C uaaykuun. 3akoH
3JIEKTPOMArHUTHOW MHYKITHH
®dapajes

JlaboparopHas paboTa
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

https://m.edsoo.ru/d6887aeb

NHnykTuBHOCTD. SIBIICHUE
camounaykiuu. J/C
CaMOUHYKIIUU. DHEPrust
MarHUTHOTI'O TOJISl KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

https://m.edsoo.ru/f4353eal

TexHuueckue ycTpoicTBa U UX
IPUMEHEHUE: IOCTOSITHHbIE
MarHMThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUraTelNb, YCKOPUTEIIN
3JIEMEHTApHbBIX YaCTHII,
UHIYKIMOHHAs 1eYb

https://m.edsoo.ru/3eb8de3f

10

11

12

O6o06maromuii ypok «MarHutHoe
noJie. DJIEeKTpOMarHuTHas
AHIYKLHASD

KonTponbHas pabota mo Teme
«MaruuTHOE 10JI€e.
DNeKTpOMarHuTHasT WHIYKITUS

CB0OOOIHBIE MEXaHUYECKHE
konebanus. ['apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/3a2fd5b6

https://m.edsoo.ru/6de9c327

https://m.edso0.ru/18c5f98f



https://m.edsoo.ru/d6887aeb
https://m.edsoo.ru/f4353ea1
https://m.edsoo.ru/3eb8de3f
https://m.edsoo.ru/3a2fd5b6
https://m.edsoo.ru/6de9c327
https://m.edsoo.ru/18c5f98f

13

14

15

JlaboparopHas pabota
«MccnemoBanue 3aBUCHMOCTH
Heproa MajbIX KojieOaHui rpys3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenbHbIi KOHTYP.
CBOOOIHBIE AIIEKTPOMATHUTHBIC
KOJICOaHUsI B HICATbHOM
K0JIe0aTeIbHOM KOHTYpE. AHAIIOTHS
MEXy MEXaHHYCCKUMU U
SJICKTPOMAariuTHBIMH KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH

COXpAaHCHUA SHEPTHUU B NACAIIbHOM
KoJIe0aTEIbHOM KOHTYpC

https://m.edsoo.ru/73d43b2b

https://m.edsoo.ru/a931b8b2

https://m.edsoo.ru/a7517812

16

[Ipencrasnenue o 3aTyxarmux
Kosie0aHusX. BolHyXI€HHbIE
MeXaHUYecKue KojaeOaHusl.
Pe3onanc. Beiny:x/1eHHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUs

https://m.edsoo.ru/6ac54bc2

17

[IepeMeHHBIH TOK.
CuHyconanbHbIN epeMeHHbIN
TOK. MOIIIHOCTB NTEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA U HANIPSKEHUSI

https://m.edsoo.ru/98fd794e

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

https://m.edsoo.ru/5b6e7722

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

https://m.edsoo.ru/1bb9e9bl



https://m.edsoo.ru/73d43b2b
https://m.edsoo.ru/a931b8b2
https://m.edsoo.ru/a7517812
https://m.edsoo.ru/6ac54bc2
https://m.edsoo.ru/98fd794e
https://m.edsoo.ru/5b6e7722
https://m.edsoo.ru/1bb9e9b1

3BOHKA, rCHEpaTopa NIEpEeMCHHOI 0O
TOKa, JIMHUAIT SJICKTpoIepeaad

20

OKOJIOTUYECKUE PUCKU IIPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosb3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU

https://m.edsoo.ru/f751e3ad

21

MexaHuueckne BOJIHbI, YCIIOBUS
pacnpoctpanenus. [lepuog.
CxopocTb pacnpocTpaHEHUs U
JUIMHa BOJIHBL. 1lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/f66aab18

22

23

24

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

DIEKTPOMAarHUTHBIE BOJIHBL, UX
CBOMCTBA U cKOpoCTh. [Ikaia
3JIEKTPOMArHUTHBIX BOJIH

HpI/IHI_II/IHBI paaruoCBA3U U
TenaeBuaeHus. PazBurue CpCaACTB
cBs3U. Paguonnokamus

https://m.edsoo.ru/f344ef71

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fae4d6bb

25

Kontponbnas padota «Konebanus
1 BOJIHBI»

https://m.edso00.ru/51921a96

26

[IpssMonMHENHOE pacpOCTpPaHEHHE
CBETa B OJIHOPOJHOM Cpejie.
Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ecc67fbd



https://m.edsoo.ru/f751e3ad
https://m.edsoo.ru/f66aab18
https://m.edsoo.ru/f344ef71
https://m.edsoo.ru/f575da87
https://m.edsoo.ru/fae4d6bb
https://m.edsoo.ru/51921a96
https://m.edsoo.ru/ecc67fbd

27

OTtpakeHue cBeTa. 3aKOHbI
otpakeHus ceera. [locrpoenue
N300paKeHHIA B TUIOCKOM 3epKaie

https://m.edsoo.ru/f93a7f3a

28

[Ipenomienue ceera. IlonHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yroa nojaHoro
BHYTPEHHETO OTPa’KECHHUS

https://m.edsoo.ru/b84d3bce

29

30

31

JlabopaTtopHas paborta «3mepenue
1oKa3aTessl MPEeIOMIICHHS CTEKIIa

JIunzel. [TocTpoenune n3o0pakeHui
B TuH3e. PopMyra TOHKOU JIUH3BIL.
YBenuueHue JuH3bL

JlaGopaTtopHnas pabota
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

https://m.edsoo.ru/63c67a56

https://m.edsoo.ru/5472dd85

https://m.edsoo.ru/b3a2484b

32

Hucnepcus csera. CI0XKHBIH COCTaB
6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroaeHue nucnepcuu
CBETa»

https://m.edsoo.ru/faf7f386

33

34

35

Wurepdepennus ceeta. Judpaxnus
ceta. [ludppaknuonHas pemeéTka

[TonepeyHOCTh CBETOBBIX BOJH.
[Monsipu3zanus ceera
Onrtudeckue mpudOpHl U
YCTPOWCTBA U YCIIOBHS X
0€3011acCHOTr0 MPUMEHEHUS

https://m.edsoo.ru/32d4c656

https://m.edsoo.ru/673347ce

https://m.edsoo.ru/9f12c94e

36

FpaHI/IHLI HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXaHUKHU.

https://m.edsoo.ru/b246554b



https://m.edsoo.ru/f93a7f3a
https://m.edsoo.ru/b84d3bce
https://m.edsoo.ru/63c67a56
https://m.edsoo.ru/5472dd85
https://m.edsoo.ru/b3a2484b
https://m.edsoo.ru/faf7f386
https://m.edsoo.ru/32d4c656
https://m.edsoo.ru/673347ce
https://m.edsoo.ru/9f12c94e
https://m.edsoo.ru/b246554b

[TocTynartel cienuanbHOM TEOPUU
OTHOCHUTEJIBHOCTH

37

38

39

40

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

DHEprus ¥ UMITYJIbC
PEIATUBUCTCKOMN YacTullbl. CBs3b
MacCChI C SHEPTUEH U UMITYJIbCOM.
DHeprust MoKos

KonTponbhas pabota «OnTuka.
OCHOBBI CIEIUATIBHON TE€OpUU
OTHOCUTEIILHOCTH

®otonsl. Dopmyna I1nanka.
OHeprus U UMITYJIbC GOTOHA

https://m.edsoo.ru/368c57be

https://m.edsoo.ru/cdba9f4e

https://m.edsoo.ru/46edc9e2

https://m.edsoo.ru/eedc67f5

41

OTKpBITHE U HCCIIEI0BaHNE
dotoarddekra. OnbiTer A. I
CroneroBa

https://m.edsoo.ru/97eab8d4

42

43

44

3akoHb!l poTodddexra. YpaBHeHHE
DitamreitHa s hotodrddexra.
«Kpachnas rpanuna» potospdexra

Jaaenne ceera. OnbrTel I1. H.
JleGeneBa. XuMuueckoe AciCTBUE
cBeTa

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
dboToreMeHT, POTONATUHK,
coJIHeyHast 6aTapest, CBeTO N0/

https://m.edsoo.ru/2e768471

https://m.edsoo.ru/e153c199

https://m.edsoo.ru/e3ab6ea4



https://m.edsoo.ru/368c57be
https://m.edsoo.ru/cdba9f4e
https://m.edsoo.ru/46edc9e2
https://m.edsoo.ru/eedc67f5
https://m.edsoo.ru/97eab8d4
https://m.edsoo.ru/2e768471
https://m.edsoo.ru/e153c199
https://m.edsoo.ru/e3ab6ea4

45

Pemrenue 3agad mo reme
«IJIEMEHTEI KBAHTOBOM OITUKH)

https://m.edsoo.ru/fed96bc6

46

Mopenb atoma Tomcona. ONbITHI
Pesepdopna o paccesauro o-
yacrtull. [Inanerapnas mozueinp
aToma

https://m.edsoo.ru/ba433c76

47

48

ITocrynatel bopa

I/I3J'Iy‘-ICHI/Ie H IIOI'JIOIICHHUC (I)OTOHOB

IIpH Iepexo€ aromMa € OAHOIO

YPOBHS DHEPTUH HA Jpyroi. Buabl

CIICKTPOB

https://m.edsoo.ru/45ee9829

https://m.edsoo.ru/2b8a47f1

49

BomaHoBBIE CBOIICTBA YaCTHII.
Bounsl ne bpoiins.
KopnyckynsapHo-BOJIHOBOM
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JyY€HHE

https://m.edsoo.ru/fa995ab1

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiThl Pesepdopaa no
OIIPEJIETICHUIO COCTaBa
PalMOaKTUBHOTO U3ITyYEeHHUS

https://m.edsoo.ru/ae3cad42

51

CgoiicTBa anbda-, 6era-, raMma-
u3ny4yeHus. Bousaue
PaANOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBI

https://m.edsoo.ru/421844c4

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DONEeKTPOHHBIM U TO3UTPOHHBIN
6era-pacnan. ['amma-uzinydyenue

https://m.edsoo.ru/28f5e132



https://m.edsoo.ru/fed96bc6
https://m.edsoo.ru/ba433c76
https://m.edsoo.ru/45ee9829
https://m.edsoo.ru/2b8a47f1
https://m.edsoo.ru/fa995ab1
https://m.edsoo.ru/ae3cad42
https://m.edsoo.ru/421844c4
https://m.edsoo.ru/28f5e132

53

54

55

56

57

58

OHeprus CBA3U HYKJIOHOB B S/IpE.
Snepubie peakuuu. A nepHblid
peaxTop. [IpoOnembl, IepCreKTUBHI,
9KOJIOTHYECKHUE aCIEKTHI AIEPHON
SHEPreTUKU

DJIeMEHTapHBIE YaCTHUIIBI.
OTKpBITHE TO3UTPOHA. METO b1
HAOJIO/ICHUS ¥ PETUCTPAINH
37eMeHTapHbIX yacTtull. Kpyrnbiii
cton «DyHIaMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($U3NIECKOI KapTHHBI MUPA»

Oranbl pa3BUTUS aCTPOHOMUHU.
[TpuknaaHoe U MUPOBO33PEHUECKOE
3HaYeHHe acTpOHOMHUU. Bun
3BE3qHOTrO Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBrkenre. CojIHEYHAsI cucTeMa

Connue. ConHeuHast akTUBHOCTb.
HcTtounuk sHeprun CosHLA U 3BE3 ]

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU
IIOCJIEI0BATEILHOCTH. BHYyTpeHHEe
cTpoenue 3B€311. COBpeMEHHBIE
IIPEACTABIICHUS O IPOUCXOKICHUU
u »Borroruy CoHITa U 3BE3]T
Mineynsiii [1yre — Hama

["anaktuka. Ilomoxxenne u
nemxenne Comana B [amakTuke.

https://m.edsoo.ru/66b9f3el

https://m.edsoo.ru/e9fdd819

https://m.edsoo.ru/47714642

https://m.edsoo.ru/2aeae422

https://m.edsoo.ru/87fe5a43

https://m.edsoo.ru/b483a86f



https://m.edsoo.ru/66b9f3e1
https://m.edsoo.ru/e9fdd819
https://m.edsoo.ru/47714642
https://m.edsoo.ru/2aeae422
https://m.edsoo.ru/87fe5a43
https://m.edsoo.ru/b483a86f

lNamakTuku. YEpHbIE ABIPHI B sApax
raJIaKTHK

59

Bcenennas. Paz0beranue rajakTHk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

https://m.edsoo.ru/8bdaf7d2

60

61

Hepemennsie npo6iieMsl
ACTPOHOMHH

KonTponbhas pabota «2neMeHTHI
ACTPOHOMHUU U aCTPOPUIUKID)

https://m.edsoo.ru/dec5d24b

https://m.edsoo.ru/fb1fae4a

62

Ob6o6maromuit ypox. Ponp pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYECKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJjioBeKa

https://m.edsoo.ru/6b1b47b9

63

O6o06matomuii ypok. Pons u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

https://m.edsoo.ru/2522c6cf

64

O6o06matromuii ypok. Posnb
¢buznyeckoil Teopuu B
(bopMHpPOBAHUY TIPEICTABICHUI O
¢du3nueckoil kapTHHE MHUpa

https://m.edsoo.ru/cfd73796

65

O6o06matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTABICHUI O IPUPOJIE

https://m.edsoo.ru/81ad3288



https://m.edsoo.ru/8bdaf7d2
https://m.edsoo.ru/dec5d24b
https://m.edsoo.ru/fb1fae4a
https://m.edsoo.ru/6b1b47b9
https://m.edsoo.ru/2522c6cf
https://m.edsoo.ru/cfd73796
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I[TPOTPAMME



https://m.edsoo.ru/6e59e3eb
https://m.edsoo.ru/c637b146
https://m.edsoo.ru/324d4c87




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JlemMoHCTpUpOBaT, Ha NpUMeEpax pojdb U MecTo (GU3HKU B
101 dbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKHU U TEXHOJIOTHIA, B IPAKTUYECKOMN NEATEIIBHOCTH

Jmonen

Y4YUTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PU3MUECKUX MOJICIICH:
MaTepHaibHas TOYKa, WHEpIUAIbHAs CUCTeMa OTCuéTa, abCOIOTHO
10.2 TBEPAOE TEJI0, UICANIBHBIN Ia3; MOJEIIN CTPOCHHUS T'a30B, )KUJKOCTEN U
TBEPABIX TEJ, TOYEHHBIN D3JIEKTPUUECKUH 3apsii — IMpH pelIeHUU

¢duznueckux 3a1a4y

PacnioznaBath (u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE ABM)XEHUE, CBOOOAHOE MaJeHue
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI;
10.3 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe o00bEMa TeJl NpU HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJEHCcallus,

IJIaBJI€HUE, KpUCTA/UIM3alUs, KHUIIEHHE, BJIaXXHOCTh BO3/1yXa,

MOBBIIICHWE JaBJICHMS] ra3a NpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA Tra3a B

H3o0Iponeccax; 3JICKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHMYECKOE JBIDKEHUE, WCIONb3yd (u3ndeckue
BEITMYUHBI: KOOPIUHATA, ITYTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJIa, WMIIYJIbC Tella, KUHETHYecKas JHEeprus,
10.4 MOTEHIIMaJIbHAs DJHEPrus, MeXxaHudeckas paboTa, MexaHUYecKas
' MOIIHOCTh, TPHU ONHUCAHWU TPABHIBHO TPAKTOBaTh (PUINYECKUI
CMBICJT HCTOJIb3YeMBIX BEIIMYWH, WX OOO3HAYCHHS] W €IUHUIIBI,

HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIUUUHY

C ApYTvuMHU BCINYUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJb3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEMIepaTypa, CpeAHsSs KUHETHYEeCKas OSHEPrus XaOoTHYECKOTO
JBYDKEHHUS MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOT0 JCHCTBUS TEIJIOBOTO JABUTATEIS, TPH
ONMHCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O0O3HAYCHHUS M CIMHHUIbI, HAXOIUTh
GbopMyJibl, CBS3BIBAIONIME JAHHYIO (QU3UYCCKYIO BEIHYHUHY C

JpPYTAMH BEJIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJEKTPUYECKHE CBOMCTBA BEIIECTBA MU
DIIEKTPUUYECKUE SBICHHUS (IIPOIECCHI), HCIONB3Ys (U3NIECKUE
BEIIMYUHBL:  DJJICKTPUYECKUU  3apsl,  DJIEKTPUYECKOE  IIOJeE,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuii  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O0O3HAYEHMs U €AMHUIIBI; YKa3bIBaTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C JPYTUMHU

BCJIIMYNHaAMU

aHaATM3UPOBaTh (PU3UUECKUE TPOLECChl U SBJICHHUS, HCIIONb3Ys
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATrOTeHMs, |,
I1 u 111 3axons! HhtoTOHA, 3aKOH COXpaHEHUsI MEXaHUYECKON dHEPTuH,
3aKOH COXPaHEHUS UMITYJIbCA, IPUHIINII CYTIEPIIO3ULIUN CUJT, IPUHIUIT
paBHOINpABUS HHEPLHUAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYIO TEOPHIO CTPOEHUS BEILECTBA, I'a30BbI€ 3aKOHBI, CBA3b
CpelHel KMHETUYECKOW SHEPruu TEIUIOBOTO JBMKEHUS MOJIEKYN C
a0COJIIOTHOW TeMIlepaTypoi, MEepBbI 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHHMs DIIEKTPUYECKOro 3apsnia, 3akoH Kynona; mpu stom
pas3InyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIaCTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATD OCHOBHBIE TPUHIUIIBI JACHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3IU4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHHUS B IIOBCEIHEBHOM KHU3HHU

BEIIOTHATE AKCIIEPUMEHTHI TI0 UCCIEIOBAHUIO (PU3UUECKHX SBICHUIN
U TIPOIIECCOB C HMCIIOIH30BAHUEM MPSIMBIX M KOCBEHHBIX U3MEPECHHIA;
pu AToM GOPMYITHPOBATH POOIEMY (3a/1a4y) ¥ THUIIOTE3y YYEOHOTO
OKCIIEpUMEHTa,  CcOOMpaTh  YCTAaHOBKY W3  TPEIIOKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI




10.10

OcymiecTBisATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus u

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCIHHOCTCfI H3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUYECKUMHU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBATh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TAOIUI] U TPaUKOB, IEIATh BBIBOIBI IO

pe3yJibTaTaM MCCIEI0BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  MPOBEICHHUU
UCCIICIOBaHUI B paMKax yd4eOHOrOo JKCIIEPUMEHTa, Yyd4eOHO-
UCCIIE/IOBATEIbCKON M HPOSKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI10BaHUS

Pemarp pacu€THble 3a/1a4u ¢ SIBHO 3aJIaHHOM (DPU3UYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI M TPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJla4yd  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HaYeHUsS PU3NYECKON BETMUUHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIEHUIN C OIIOPON HA U3YUYECHHBIE

3aKOHBI, 3aKOHOMCPHOCTH U (bI/I3I/I‘leCKI/Ie SABJICHUA

10.15

Hcnonp3oBaTh MNpu pelIeHWHd Y4YeOHBIX 334ad COBPEMEHHBIE
MH(POPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUpPOBAHHSA,
UHTEpHpeTaliyl U MpeJCTaBIeHUs] yueOHOH M Hay4YHO-TIOMYJISIpHON
MH(pOpMaLIKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

aHAJIM3UPOBATh MOJIy4yaeMyHo HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUNCKUX M 3apYOEKHBIX yUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  oOecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKUMHU YCTPONCTBaMH, Js COXpaHEHHS
310pOBbsl M COOJIOIEHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHS B

OKpYKarollen cpee

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIBHBIX POJIei,
IUTAHUPOBaTh  paboTy TPYIIbI, palMOHAIBHO  pPaCHpelnessTh

0053aHHOCTU U IIaHUPOBATL ACATCIBHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHMBATH BKJIAJ KaXAO0Ir0 U3 YYACTHUKOB

TPYMIBL B PEeLICHHE pAaCCMAaTPUBAEMON MTPOOIIEMBI

Kon
MpPOBEPAEMOro
pe3yJjbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha IpUMEpax poJib H MeCTO (U3UKH B
dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJTOCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUpPa

11.2

11.3

Y4YUTHIBATh IPaHUIIB IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHasi MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/ipa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChI) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W KBaHTOBOW  (DU3UKU:
DIIEKTPHYECKasl TMPOBOAMMOCTD, TEIUIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUS, ICHCTBHE MAarHUTHOTO TOJS Ha
MPOBOAHUK C TOKOM M JIBIKYIIUUCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHHe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIepCcUs CBeTa, (POoToaNeKTpruuecKuil s ekt
(poroaddext), cBeTOBOE HaBleHHE, BO3ZHUKHOBEHHE JIHHEHYATOTO
CIeKTpa aToMa BOJOPOJA, CCTECTBEHHas H  HMCKYCCTBEHHAs

PaarnOaKTUBHOCTD

11.4

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUYECKHE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DIEKTPOMAarHUTHBIC SBICHHS (MPOLECCHI), HUCIOIb3YS
¢usznyecKkue BENUYMHBI: OJEKTPUUECKUH 3apsj, cuila ToKa,
DIIEKTPHUYECKOE  HAMPSOIKCHHE, DJIEKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nons, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh KATYIIKH,
SHEPrusl JIEKTPUUECKOr0o M MarHUTHOTO TOJeH, Mepuoa U 4acTtoTa
KoJieOaHui B KOJIeOaTEIIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecCe

TapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMWi,  (oKycHoe




11.5

pacCTodHUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUIJIBHO
TPAKTOBATH (1)PI3H‘-I€CKHﬁ CMBICJI HUCHOJIB3YCMbBIX BCJIMYHH, HX
0003HaYeHUsT U CAWHUIOBI; YKa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUUHMHAMU

OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JIJTMHA BOJHBI M YacTOTa CBETA, DHEPTUS U MMITYJIbC (HOTOHA,
NEepHO/JI II0JIypaciiaja, 3HEPIrus CBSA3H aTOMHBIX S7Ep; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HaueHUs M EIUHMIIBI; YyKa3blBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MYECKYI0 BEIUYUHY C JPYTUMHU

BEIWMYMHaAMU, BBIYHUCIATHh 3HAYCHUEC (1)I/I3I/IHCCKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jl>xoyis — JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH
IPSIMOJIMHEHHOT O pacpOCTPaHEHUI CBETA, 3aKOHBI OTPAaXKEHU CBETA,
3aKOHBl  IIPEJIOMJIEHUS CBETa, YypaBHEHHME OWHIITEWHa U
doroddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs OHIIEKTPUYECKOro 3apsiia, 3aKOH
COXpaHEHUs MaccoOBOrO  4Mcia, MocTyndarsl bopa, 3akoH
PaAMOAaKTUBHOIO paclaja; MpH JTOM pa3IMyYaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIOBUS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIllpaBJICHUC BCKTOpAa HWHAYKIHUU MArtuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajgoM, TOHKOW JIMH30M

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIIEeI0BAaHUIO (PU3NUECKUX SBJICHUIN
U TIPOIIECCOB C HCIOIb30BAHUEM IMPSIMBIX U KOCBEHHBIX U3MEPEHHI;
pu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOupaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymecTBIITh TNpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX

BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJbHBIN COCOO M3MEpeHHs U

HCIIOJB30BaTh N3BCCTHBLIC MCTOAbI OLICHKHA HOFpGL[IHOCTGﬁ H3MepeHHﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIMYHH C MCITOJIb30BAHUEM

OPSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBAaThb YCTAHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHOH 3aBUCHMOCTU (DPU3MUYECKUX
BEJIMYMH B BUJIE Ta0IHIl U Tpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0BaHusA

11.12

11.13

CobOmoate mpaBwia 0O€30MACHOTO TpyAa TMpPUH HPOBEACHHUH
UCCICOBaHU B paMKax y4eOHOro OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEI0BATENILCKOW U TPOCKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyI0BaHUs

Pemate pacu€THble 3a1a4M ¢ SBHO 33JJaHHON (PU3NYECKO MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W NPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBHS 33Ja4d  BbBIOMpaTh (U3UYECKYI0 MOJENb, BBLIEIATH
¢du3nyeckre BeIMYUHbI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPOBOANTD paCLIéTI)I N OLNCHUBATH PCAIbHOCTHL IIOJIYUYCHHOI'O

3HAYCHUS (PU3NICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTOPOI HA U3yUYECHHbBIE

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IC SBJICHUA

11.15

Hcnonb3oBaTe MpU pelleHMH Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMH JUIsl TMOWCKA, CTPYKTYpPHpPOBAHUS,
MHTEpIIpETallMi U TPEICTaBICHUsS y4eOHOW M HAy4YHO-TIOMYJISIPHON
MH(pOpMaLKH, MTOJIyYUEHHON U3 Pa3IuYHbIX UICTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJYIYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iavyaTh YCIOBHS MX O€30MacHOr0 HCHOJIb30BAHUS B

MOBCEIHEBHON KU3HU

[TpuBOANTE MpHUMEpPH! BKJIAZA POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUECKHE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HH I OOecTieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, ISl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY>Karolleu cpene

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYNNbl, PAlUOHAIBHO  PACHPENEINATh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATEILHOCTh B HECTaHJAPTHBIX
CUTyalUsiX, aJIcKBaTHO OIICHWBATh BKJAJ KaXIOTO0 W3 YYaCTHUKOB

TPYIIBI B PELICHUE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

pasaejaa 3JIECMECHTA

Kon Kox nposepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O [IO3HAHW A

11

1.2

®usuka — Hayka o npupoxae. Hayunbie
METO/1bl I03HAHUS OKpYrKaromero Mupa. Poib
JKCIIEPUMEHTA M TEOpUHM B  Ipouecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopenupoBanue (GU3NYECKUX SIBICHUH U
IIPOLIECCOB. Hayunblie TUIIOTE3BI.
®du3nuyecKkrue 3aKOHbl W TEOpUM. [ paHUIIbI
PUMEHUMOCTH buzHIecKux 3aKOHOB.
[Ipuaiun coorsercTBust. Pone u  mecro
¢u3ukn B (OPMUPOBAHHUU COBPEMEHHOMN
HAay4YHOM KApTUHBI MHUpPA, B MPAKTHUYECKOMN

NEeITEILHOCTH IO

MEXAHUKA

211

2172
2.1

2.1.3

KNMHEMATHUKA

MexaHn4deckoe JABWKCHUC.
OTHOCUTENBHOCTh MEXaHHYCCKOTO

nBuxeHust. CucreMa orcuéra. TpaekTopus

[lepemenienue, cKOpocTh (CpeHsss CKOPOCTD,
MTHOBEHHAss  CKOPOCTh) U  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMEILEHUH U CIIOKEHUE CKOPOCTEN

PaBromepHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOpEHHUs, yTH U IEepeMEUICHUs

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




214

2.15

2.16

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaIcHUS

KpuBonuneiinoe aBukeHue. PaBHOMepHOE
JNBIDKEHUE  MATEpPUAJIbHOM  TOYKH IO
OKPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JIBHKEHHUE CHApSJOB, LICIIHBIE U PEMEHHBIE
nepegadu

IIpakTuueckue paboTHI. H3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXIY MyTSMU,
MIPOMICHHBIMU TEJIOM 3a I1OCJIEA0BATEIbHbBIE
paBHbIE  TMPOMEXYTKM  BpPEMEHU  IpHU
PAaBHOYCKOPEHHOM JIBHOKEHUM C Ha4daJbHOU
CKOpPOCTBIO, paBHOW Hymwo. H3ydenue
JNBIDKEHUSI IIIapUKa B BSI3KOM JKHJIKOCTH.
W3yuenne nBUKEHUS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBLHO

2.2

221

2.2.2

JUHAMUKA
IIpunnun  otHocurensHOCcTH  [anuites.
IIepBeii 3axkoH HeroTona. MHepunaibHble
CUCTEMBI OTCYETA

Macca tena. Cuna. IlpuHnun cyneprno3uuuun

CHUJI

2.2.3

224

Bropoii 3akoH HeroTOHa 111 MaTepHalbHON
TOYKM B HMHEPLUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3akoH HeroToHa mis
MaTEpUAIbHBIX TOYEK

3akoH  BceMupHOro Tarorenus. Cuia

Tsokectu. IlepBas kocmHuueckas CKOpOCTb.

Bec tena

2.25

Cuna ynpyroctu. 3akoH ['yka




2.3

2.2.6

2.2.7

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cuia conpoTUBIICHUS

IIpH ABMXKCHUU TEJIa B d)KUAKOCTH HUJIM I'a3€

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUXKCHUEC

abCOFOTHO TBEPIOTO Tema

2.2.8

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaH_[eHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPAOTO
teaa B UCO

2.29

2.2.10

231

2.3.2

TexHuueckue yCTpOMCTBA: MOAIIMITHUKY,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue paboTsl. M3yuenue npmxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH THOJ
JeiicTBMEM HecKobKux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JepopMUpyeMOil TNpYyKUHE U PE3UHOBOM
oOpasue, OT BEIUYMHBI HX JAedopMaruu.
Uccnenosanue yCIIOBUM paBHOBECHS
TBEPOTO TEJA, UMEIOIIETO OCh BPALICHUS
3AKOHbI COXPAHEHNU A B MEXAHUKE

HNMnynbeec MaTepuanbHOM TOYKH, CHUCTEMBI
MaTepuadbHBIX Todek. MMmynbc cuiibl u
M3MEHEHHUE UMITYJIbCa Tella

3akoH coxpaHeHus wumnyiasca B HCO.

PeakTuBHOE IBIKEHNE

2.3.3

PabGora cuel

234

2.3.5

MorHocTh criIbl

Kunernueckas OHEPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

[TorenmmanvHass sHeprus. I[loTreHunanbHas
SHEprus yIpyro nedhopMUPOBAHHOM
npyxuHbl. [loTeHIManbHass >HEpPrus Tena

BOJIM3M MOBEPXHOCTH 3eMIIU




HOTGHI_[I/IaHBHBIe N HCIIOTCHIIMAJIbBHBIC CHUIIBI.

CBs13b pa6OTBI HECIMOTCHUOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHCTEMBI TeJl. 3aKoH COXpaHEeHMsI
MEXaHUYECKON SHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHUS

239 TexHu4eckue yCTpONCTBA: IBUKCHUE PAKET,

o BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET

[Ipaktuuyeckue paboTel. M3ydyeHue cBsA3M

2310 CKOpOCTEHl TeJl TpU HEYNpyroM yaape.

HccnenoBanue cBs3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHMYECKOM OHCPIuu TCjia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.11

OCHOBHbBIE  TIOJIOKEHUST  MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxkenne. uddysus. Xapakrep ABIKEHUS

n BSaHMOI[CfICTBHH qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUsI Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBSCHEHHUE CBOWCTB

BEIIECTBA HA OCHOBE ATHX MOJICICH

3.13

3.14

Macca wmonekyn. KosmuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkama temneparyp Lenscus

3.15

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETHYECKON

TCOpHUU UACAIILHOI'O Ira3a

AbGcouoTHas Temreparypa Kak Mepa cpeHei
KUHETUYECKON SHEpPruu TEILIOBOT'O
InBKeHUs vactull rasa. Illkxana temmneparyp

KennBruna

3.1.7

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.18

I'azoBble 3ak0HBI. 30mpoLeccsl B U1eaabHOM
rase ¢ IMOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[Ipaktuueckue paboTsl. M3Mepenue macchel
BO3/1yXa B KJIaCCHOM KoMHare. MccinenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHUA pa3pCKECHHOI'O ra3a

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

3.2.2

TepmoauHamuueckass cucreMa. BHyTpeHHs
JHEPrusi TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KommuecTBo TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

3.2.3

3.24

Buapl Teronepenayu: TEIIONPOBOJAHOCTD,
KOHBEKIIUS, n3nyueHue. TemmoéMKocTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIECpEaauc

ITepBbiit 3aKOH TEPMOJIUHAMUKH.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

3.2.5

TennoBsle MamuHbl. [IpuHIMDEL nelicTBUSA
TETIOBBIX MamuH. [IpeoOpa3oBanus sHepruu
B TemioBbiX MammHax. Koadduument
noniesHoro  geiictBus  (mamee —  KIIM)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mpomeccoB B HMPHUPOJIE.
TemoBele  nmBHUratenu.  OKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

TexHnuueckue YCTpOMCTBA: JIBUTATENh
BHYTPEHHETO CrOpaHus, OBITOBOA

XOJIOAWJIBHHK, KOHIUITHOHED




3.3

3.2.8

[IpakTnueckue paboThbI. H3mepenue

yAEIbHON TEMI0EMKOCTH

AT'PEI'ATHBIE COCTOAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

331

ITapooOpazoBanue " KOHJICHCALHS.
Hcnapenne u kuneHue. YuenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYPhI KUIICHUA OT AAaBJICHUSA

3.3.2

3.3.3

3.34

AOCOII0THASE U OTHOCHUTEIbHAS BIIAXKHOCTH

BO31yxa. HacklmenHslil map

Teépnoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBIL.

CoBpemeHHbIE MaTeprallbl

IInaBnenue u KpUucCTaJllIn3alus. Y nennHas

TeruioTa miasiaeHus. Cyonumanus

3.3.5

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
IIOJTyYEHUSI COBPEMEHHBIX MaTEPUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

IIpaxTueckue paboTHI. N3mepenne

BJIA)KHOCTH BO3JyXa

SJIEKTPOAMHAMUKA

4.1

411

OJIEKTPOCTATHUKA

Onexktpuzauust Ten. ONEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

41.2

4.1.3
41.4

4.1.5

[IpoBoaHMKH, TUDJICKTPUKA u
MOJTYIIPOBOIHUKHU

3aK0OH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa
B3aumopeiictBue 3apsanoB. 3akoH Kynona
Onektpuyueckoe  nosie.  Hampsok€HHOCTH
3IIEKTPUIECKOTO MOJIA. [TpunIMn
cyneprno3unuu. JIMHWKM  HanpsKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGora cunm  AIEKTPOCTATHYECKOTO  IIOJIS.

ITorennuman. PasHOCTH MOTEHIIMAIOB

[IpoBOAHUKYK U TUAIIEKTPUKU B MOCTOSIHHOM
JJeKTpUYeCKOM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Kongaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

3Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuuyeckue YCTpOMCTBA: BIEKTPOCKOIL,
JNEKTPOMETP, 3JIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPONPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYUHBIN IIPUHTEP

4.1.10

[IpakTueckue paboTHL. H3smepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYIICCTBOBAHUA IMOCTOAHHOI'O

421 JJEKTPUYECKOTO TOKa. McCTOYHMKHM TOKA.
Cuina Toka. [TocTosHHBIN TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETbHOE
o COIPOTHBIICHUE BEIIECTBA
424 [TocnenosarenbHoOE, napajuiesIbHOE,
o CMEIIaHHOE COEANHEHNE TPOBOAHHUKOB
Pabota snextpudeckoro Toka. 3akoH [[xoyms
4.2.5
— Jlenua
4.2.6 MOoONIHOCTD 3JEKTPUUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE CONpPOTUBJICHHE HCTOYHUKA
o ToKka. 3akoH Oma amsi TOTHOW (3aMKHYTOM)
anekTpuyeckoit nemnu. Koporkoe 3ambikaHne
128 DONeKTpoHHas  MPOBOAMMOCTh  TBEPIBIX

MCETAJLJIOB. 3aBHUCHUMOCTh COIIPOTUBJICHU A




4.2.9

METaJJIOB oT TEMIEPATYPHI.
CBepxIpoBOIUMOCTh

DIIeKTpUYECKUMH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4211

4.2.12

4.2.13

4.2.14

[TonynpoBoAHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
I0JIyNpOoBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

:‘)HGKTpI/I‘IeCKI/Iﬁ TOK B QJICKTPOJIUTAx.
SJIGKTPOJII/ITI/I‘-ICCKBJI JUCCoLanus.

DIeKTponu3

DIIEKTPUUYECKUI TOK B raszax.
CaMOCTOSTEIBPHBIE W HECAMOCTOATEIbHBIN
paspsn. Pa3nudnbie TUITBI CAMOCTOATENHEHOTO

pazpsana. Monuus. [1mazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpeBaTENIbHbIE npubopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHBIN
UOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI AUoA, ralbBaHHUKa

[IpakTnueckue paloThI. Nzyuenne
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DJIC uCcTOYHMKA TOKa M €ro
BHYTpEHHero comnpoTusienus. HaGmronenue

QJICKTPOJIU3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTAa

IIpoBepsiemble J1eMEHTHI COIePKAHUS

4

OJIEKTPOIMMHAMUKA

4.3 MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA




43.1

43.2

4.3.3

IlocrossaHBIE MarHuThHl. B3anmoneiicteue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosnie. BekTop MarHuTHOU
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluaum MarnutHOM WHAYKUMH. Kaptuna
JIMHUM  MarHUTHOM WHIAYKLUHMU — TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruutHo€ Moje MPOBOJHUKA C TOKOM.
KapTtuna nmuHM M0 JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOI'O KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiictBue nmpoBOJHUKOB

C TOKOM

43.4

Cuna Amriepa, €€ MOJIyJIb M HAPaBJICHHUE

4.3.5

Cuna JlopeHna, eé MOZYJIb "
HarpaBjeHue. JIBHKEHHE 3apsiKEeHHOU
YaCTHULIBI B OHOPOJHOM MarHUTHOM I10JIE.

Pabota cunel Jlopenna

4.3.6

SIBneHue IEeKTPOMAarHUTHON MHAYKIIMHU

4.3.7

IToTOoK BEKTOpa MarHUTHOW MHIYKLIUH

4.3.8

4.3.9

OJ1C WH]TYKITUH. 3akoH

AIIEKTpOMarHuTHOU uHAykIu Dapanes

BuxpeBoe anexrpuueckoe noae. I/C
WHAYKIUA B TIPOBOJHUKE, JBUKYIIEMCS
MOCTYMATENBHO B OJTHOPOZHOM

MAardsuTHOM II0JI€

4.3.10

4311

IIpaBuno Jlenna

NHIyKTUBHOCTS. SIBnenue

camonHaykuuu. IJ1C caMoOnHIyKIIKU

4.3.12

3Hepr1/1${ MAarHuTHOI'O IIOJIA KaTYIOKH C

TOKOM

4.3.13

OJEKTpOMarHUTHOE I10JIe

4.3.14

TexHuyeckue yCTPOMCTBA: IOCTOSIHHBIE

MarHurThbl, OJICKTPOMArHuThI,




QJICKTPOABUTATCIIb, YCKOPUTECIIN
OJIEMCHTApPHbIX 4YaCTHL, HWHAYKIOHOHHAs

Ic4yb

4.3.15

IIpakTueckue  paOOTBHI. N3yuenne
MarHuTHOTO TIOJII KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOI'O
MarHuta Ha  paMKy C TOKOM.
HccnegoBanue SIBIICHUS

BHCKTPOMaFHHTHOﬁ HHAYKIUN

KOJIEBAHUMA 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.11

512

Konebarenbnas cucrema. CB0oOOIHBIE
Konebanus. ['apmoHMYeckue KoiaeOaHwus.
[lepuon, dacrtora, ammutyaa u Qasa

KoJiebanuii

[TpyxuHHBIN MasTHUK. MaTemaTHYecKHii

MassTHHUK

5.1.3

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JAMHAMHUYECKOE

oIMcaHue KoJIe0aTeIbHOro ABHUKEHUS

5.1 514

IIpeBpamenue SHEPIUU pu
rapMOHUYECKUX  KonebaHusax. CBA3b
AMIUTUTYZbI KoJebaHui HUCXOJTHOU
BEJIMYMHBI C aMIUTUTYAaMH Koyie0aHui eé

CKOPOCTH M YCKOpPEHUS

5.15

5.16

Konebarenbubiit  koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
uaealbHOM  KOJEeOaTeIbHOM  KOHTYpE.
AHajorusi MeXJy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna

3aKOH COXpPaHEHUS SHEPTUU B UJICATHHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BBIHy)KILeHHI:Ie MCXaHHUYCCKHUEC

kosebanust. Pesomanc. Pe3onancHas




5.18

KpUBasil. BeiHyXcHHBIE
3JIEKTPOMAarHUTHbIE KOJIEeOaHMs.

[lepemennbiii  Tok. CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMITUTYIHOE U JICUCTBYIOIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHUA

5.1.10

5.1.11

Tpancdopmarop. IIpousBoacTso,
nepeaaya u noTpedaeHue 3IeKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKU MpHU
IPOU3BOJICTBE DJIEKTPUYECKON 3HEPruu.
Kynbrypa HACTIOIB30BaHUSA
3JIEKTPOIHEPI U B MIOBCEIHEBHON XKU3HU
TexHHUYECKHE YCTpOHCTBA: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIICepcaaqd

5.1.12

[Tpaktnyeckue pabotel. HMccnenosanue
3aBUCUMOCTH TIepHOJia MaJIbIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchl
rpysa. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyLIKU U

pesucTopa

MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHndyeckne BOJTHEI, YCIIOBUS
pacnpoctpanenusi. llepuoa. CkopocTb
>21 pACTIPOCTPAaHEHHSI M  JUIMHA  BOJHEL
[TonepeuHblie ¥ MPOIOILHBIE BOJTHBI
5.2 Nurepdepennus u T paKIus
222 MEXaHHYECKUX BOJTH
3Byk. CkopocTh 3ByKa. ' poMKOCTb 3BYyKa.
523 Bricora ToHa. Tembp 3ByKa
£ 4 DJIEKTPOMAarHuTHbIE  BOJHBL. Y CIIOBHS

HU3JTyUYCHUSA  DJICKTPOMAIrHWUTHBIX  BOJIH.




5.3

5.25

B3aumnas opueHnranus Bektopos E, Bu v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe€

CBoiicTBa  3JICKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, TpeToOMIICHUE, TOJApU3aLus,
mudpakmus, uaTepdepeHus. CKopocTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAOLIEH CPe/Ibl

5.2.8

5.3.1

TexHu4eckne yCcTpOHCTBA: MYy3bIKaJIbHbIE
WHCTPYMEHTBHI, YJIBTPa3BYKOBas
JIMarHOCTHKAa B TEXHUKE M MEIULUHE,
pamap, pagHOUPUEMHUK,  TEJIECBU30D,
anTeHnHa, Tenedon, CBY-neun

OIITHUKA

HpHMOHHHeﬁHOe pacnupoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyd cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTPa)KEHUs
cgeta. [locTpoenue n3o0pakeHHil B IIIOCKOM

3epKajie

533

[IpemomiieHne cBera. 3aKOHBI TPETIOMIICHHS
CBeTa. AGCOMIOTHBIN II0Ka3aTelb

MIpeIOMIICHUS

534

535

IomHoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yrol MOJHOTO BHYTPEHHETO

OTPAKCHUSA

Hucnepcust cBera. CIlOXHBIM cocTaB

6enoro ceera. [{Ber

5.3.6

CoOuparone U pacceuBarollue JIMH3bI.
Tonkasa nuH3a. DOKyCHOE PACCTOSAHUE U

OIITHYCCKasd CcHJIa TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300paskeHH B
coOMparoMX U PAcCEMBAIOIIUX JIHH3aX.
@opmysia TOHKOM JHMH3BL. YBEJIUYECHUE,

aBaeMoe JIUH30U

[Tpenenst MPUMEHUMOCTH

r€OMETPUYECKOM ONTUKH

5.3.8

Wntepdepennust  cBera. KorepeHTHbIe
UCTOYHHUKHU.  YCioBUS ~ HaOIIOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)aBHI)IX KOI¢pCHTHBIX HCTOYHUKOB

5.3.9

Hudpakmuss  cBera.  JudpaknmonHas
pemérka. Y cioBrue HaOII0IeHUS TJIaBHbBIX
MaKCHMYMOB npu MaJICHUU
MOHOXpPOMaTH4YECKOTO cBeTa Ha

TU(PPaKIUOHHYIO PEIETKY

5.3.10

5.3.11

5.3.12

HOJ'IHpI/I?»aI_II/IH CBCTa

TexHUUYeCKHUE YCTPOMCTBA: OYKH, IyIia,
¢doToanmapar, TPOEKIIMOHHBIA ammapar,
MHUKpPOCKOII,  TEJECKOI,  BOJOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

oJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
IoKasaresns npesnomienus. Mccnenopanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGnronenue aucnepcun cBeta

SJIEMEHTHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnIBI MPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKH. ITocTymarel TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJISl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTEIBHOCTD OJIHOBPEMEHHOCTH.
3amemyiecHHe BPEMEHH H  COKpAICHHE

JIJIVHBI




6.3 DHeprusi U UMIyJIbC CBOOOTHOMN YaCTHUIIBI

CBsi3b MacChl C SHEPTrUEH U HUMITYIILCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOHOM YaCTULIbI

KBAHTOBAA ®U3MKA

BJIEMEHTBI KBAHTOBOU OIITUKU

®otonsl. Dopmyna Ilianka cBsA3M
7.1.1 SHEepruM (HOTOHA C ero YacToToi. DHeprus

¥ UMITYJIEC ()OTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdexra. Onwiter A.I'. Cronerona.

3axonbl poTtorddekrra

YpaBHeHue OHHINTEHHA IS
7.1.3 doroadpdexra.  «KpacHas  rpaHHIa»
dboTtodrddekra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE ICHCTBHUE CBETA

TexHuueckue ycTpoicTBa: (pOTOIIEMEHT,
7.16 doronaTyuk, COJIHEYHas Oarapes,

CBETOOMNOO

CTPOEHUE ATOMA

Monens aroma ToMmcoHa. OTBITEI
7.2.1 Pesepdopaa nmo uccnenoBanuio CTpoeHUS

aTromMma. HnaHeTapHaﬂ MOJCIb aTOMa

[Toctrynatet  bopa.  UMznydyenue wu
noryomeHne (GOTOHOB TMpH  IEpexoje
7.2.2 aToMa C OJHOTO YPOBHSI DHEPrUU Ha
apyroi.  Bupbr  cnektpoB.  CrekTp

YPOBHEW 3HEPrUU aTOMa BOJIOPOJA

BosmmoBele cBoiicTBa dactui. BomHbI Oe
293 bponns. KopnyckynspHo-BOIHOBOMI
ayanusMm. Jludpakuus 5SJI€KTpOHOB Ha

KpHUCTaiax




7.2.4

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJEHHOE U3ITyUEHUE.
YcTpoiicTBO M IpUHLKI pabOTHI Jlazepa
TexHuueckre ycTpocTBa: CEKTPATbHBIN
aHanu3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktnueckue pabotel. HabOmroneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

MeToael HaOJNIONCHUS W PETUCTPAIUN
AIIEMEHTAPHBIX YaCTHUII

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHHo cocTaBa
paanoakTuBHOTO u3nMydeHus. (CBoMCTBa
anbda-, Oera-, ramMMa-u3JIyqdeHusl.
Bnusiaue paguoakTUBHOCTH Ha IKUBBIC

OpraHu3MbI

OTkpelTHE TPOTOHAa W  HEUTpOHA.
Hyxnonnas monens snpa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. 3oTonsl

7.3.4

7.3.5

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  OeTa-pacman. [amma-
W3JIy4eHHe. 3aKOH  PaJHOaKTUBHOTO
pacrnaga

OHeprusi CBSA3M HYKIOHOB B  sJIpe.

Anepurie cuibl. Jlepext Macchl sapa

7.3.6

H)lepHBIe PCaKkuu. ILCJ'ICHI/IC 1 CHUHTEC3

saep

7.3.7

Anepubi  peaktop.  TepmosinepHBbIit
cunre3. [IpoGneMbl ¥ MEpPCHEKTUBHI
SAIEPHOM DHEPIreTHKU. OKOJIOTMYECKUE

aCIEKTHI SAECPHON SHEPTETUKHU




7.3.8

OnemeHTapHble  4acTulibl.  OTKphITHE
HO3UTPOHA. dyHaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccinenoBanue
TPEKOB Y4acTHUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHOoro Heba. Co3Be3nus, spkue

3Bé3IU>I, IIJTAHCTBI, X BUANMOC IBUXKCHUC

Comueunast cucreMma. llimaHeTbl 3eMHOM
rpynmnbl.  [lmaHeTbl-ruranTel M HX
CHYTHI/IKI/I, KapJII/IKOBI)IC IIJIAHCTHI. Ma.]H)Ie

Tesna CoTHEeYHOH CUCTEMEL

Connue, dQorochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paJinyc, TEMIIEparypa,
170:¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTpAJIbHBIA  KJIACC — CBETHUMOCTbHY.
3BE3abI IVIABHOM  ITOCJIEIOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE37] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE MPEICTABICHUS (o]
MIPOUCXOXKIEHNU 1 3BoIroLMH CoJTHIIA U 3BE3 .

Irtansl JKU3HU 3BE3]T

8.7

Mneunstii Ilyte — Hama [anakrtuka.
CnupanibHass  cTpykrypa  l'amakTuku,
pacnpezneneHue 3BE3M, rasa W IBUIM.

Ilomoxxenue wu aBrkenne CoiHIa B




8.8

lanaktuke. Ilmockas u cdepuyeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoranakTukd U

KBa3apel. YEpHBIE ABIPHI B sAPAX FalaKTUK

8.9

Bcenennas. Pacmmpenne BceneHHOM.
3akoH XaOOma. PazOeranuwe ramsakTuk.
Bospact u paauyc BceneHHoii, Teopus
Bonbmioro B3psiBa. Mogenb «ropsiuei

Bcenennoi». PennkroBoe u3nyyenue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménuasie mpooaeMbl

aCTPOHOMHUU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






