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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke ¢ yudéroMm enepaiibHON pabodeil mporpaMMbl BOCHUTAHUS U
KOHIICTIIIUMA TIpeTno/laBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIE TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcsa 10—11 kiaccoB npu 00yueHuun
X (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K nmaHUpyeMbIM
JUYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pE3yiibTaTaM OO0yUEHHUs], a TAaKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpeenstoTcsi OCHOBHbIE
1IN U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OoOILIEro o0pa3oBaHus, MJIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUs Kypca (HU3UMKH: JIMYHOCTHBIE, METANpPEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJIbTATHl OCBOCHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHOTo npeaMera « Pu3nkKay 1o rogam oOydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeJIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cuCTeMOOOpa3yromui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckoir reorpadueir wW actpoHomued. Mcmonb3oBaHME W AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpenelseT XapakTep W pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMH U Apyrux. M3ydenue
(bU3UKYM BHOCUT OCHOBHOM BKJIa/l B (GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaronmuxcs, B (OpMUPOBAHHE YMEHHI TPUMEHSAThH HAYYHBIA METOJ]
MTO3HAHUS TIPU BHITIOJTHEHUW UMM YYEOHBIX UCCIICIOBAHUH.

B ocHOBY Kypca pu3uku A1 ypoBHS CpeAHEro 00111ero 00pa3oBaHUsI OJIOKEH
pAIl Uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 TTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPIKUT MaTepual U3 BCEX pa3lienoB (U3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK U1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBHMM ¢ HEW Matepuan Kypca (Qu3nuku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBaHKE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNosiaraeéT HCIOJIb30BAHHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HayKH, OCMBICIEHUE CBSI3U PAa3BUTHUS
(U3KKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKUMH, HPDABCTBEHHBIMU
Y KOJIOTUYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kype Qu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKHX MPHIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEICHHS HJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO IPUPOONIOIb30BAHUS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJIAIOTCSA (pusmueckue teopuu (popmupoBaHUE MPECTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHI, JUIsl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOLECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldUd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no (usuke 0ObEeIWHEHBI B OOMIUN CIUCOK YYEHUYECKUX MPAKTHUYECKUX PabOT.
Briienenue B yKa3aHHOM IepedHEe J1abOpaTOPHBIX padoOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKHU, OCYIIECTBIISIETCSl yHaCTHUKaMHU 00pa30BaTeIbHOr0 Mpoluecca
UCXOJI1 U3 OCOOEHHOCTEW MIIAaHWPOBAHUS W OCHalleHWs kKaOuHera ¢(usuku. [Ipu
3TOM OO0EcleunBaeTcsi OBJaJeHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAaHOBKY OITBITOB 10 TPOBEPKE MPETI0KEHHBIX TUIIOTES.

bosnpioe BHUMaHuE yAENSIeTCs PELIEHUIO pACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacUETHBIX 3a/1a4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HM3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpys 3HAHUS W3
pa3HBIX pa3nesioB. sl KaueCTBEHHBIX 3a7a4 NPUOPUTETOM SIBIISIFOTCS 3aJJaHUSI HA
OOBSICHEHHE TPOTEKAHUS (PU3NYECKHX SIBICHUM M MPOILIECCOB B OKPY’KAIOIIEH
XKU3HH, TpeOytoume BbIOOpa (U3MYECKON MOAeNU g CUTyallMd MpPakTHUKO-
OPHUEHTUPOBAHHOTO XapakKTepa.



B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mporecca 0a3oBbId YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKU WM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAY4YHOT0 1ukia. B kabuHere Gu3MKM AOHKHO OBITH HEOOXOAUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUEHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCcTpalluOHHOE  00OpyJ0BaHHEe (HOPMUPYETCS B COOTBETCTBUU C
OPUHLIAIIOM MUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JEMOHCTpaUUd s
UCCJIENOBAHNUS  M3y4YaeMbIX  SBJIEHMH M  IPOLECCOB, JMIUPUYECKUX U
(GyH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o00OpyJIOBaHHE [JII YYEHUYECKHX MPAKTHYECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JByX oOyuaromuxcs. TemaTnueckue KOMILUIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OPATOPUH.

OCHOBHBIMM LEJIIMU U3y4EHUS PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYEHUIO NPUPOJbI, PA3BUTHUE HUX HMHTEIUIEKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUSI KaK pe3ybTaTa U3yuyeHHUsI OCHOB
CTpOEHUS MaTepUH U PyHIaMEHTAIIbHBIX 3aKOHOB (DPU3UKU;

e (opmupoBanue yMeHUH OOBSACHATH SBJICHHUA C MCHOJb30BAHUEM
(bU3MYECKUX 3HAHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHME MpPEACTABICHUN O poiu (U3UKU IS Pa3BUTHUS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX Lened 00ecreynBaeTCsl pelieHreM CIIeIyonX 3a/1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPeTHETO O0IIero o0pa3oBaHus:

e MpuoOpeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (DU3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKH;

e (opmupoBaHue yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3MYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKol Moneblo, 3a/Jad, MOJPa3yMEBAIOIINX CAMOCTOSTEIHLHOE
co3anre GU3NIECKON MOJICIN, aICKBAaTHON YCIOBHSIM 3a/1a4H;

e TMOHWMaHWC (UBUYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPONCTB M TEXHOJIOTHYCCKUX MPOIIECCOB, UX BIUSHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJaMH CAMOCTOSITEILHOTO TUIAHUPOBAHWS W TIPOBEICHUSI
(bU3MYEeCKUX SKCICPUMEHTOB, aHAIN3a W HHTEPIpETAIuu WHGOPMAIIHH,
OTIpeENIeHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yJIbTaTa;

e CO3JIaHWC YCJIIOBHH IJIsi Pa3BUTHS YMEHHM MPOEKTHO-HUCCIEA0BATEIBCKOM,
TBOPYECKOM JIeATEIbHOCTH.

Ha wuzyuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacoB: 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 ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBHIOOD
MpoBeNeHUsT J1a0OpPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEN 00yUaroIUXCs.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Posb 3kcriepuMenTa u TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (u3HKe.

MonenvpoBanue (uU3NYECKUX SIBJIEHUM M mporieccoB. HayuHble TMIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPUH. ['paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcu€ra. Tpaekropus.

Ilepemelienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCThb) H
YCKOPEHHE MaTepuaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHui U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsSIMOJIMHENHHOEe IBIkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaiCHUSI.

KpuBosmHeHOE NBUKEHUE. [[BHKEHUE MATEPUATIBHOM TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHENHAs CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTEIHPHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIIOB, IIETTHBIC U PEMEHHBIC MepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALINS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBH>KCHUS.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OPOIIEHHOIrO IMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHUS MEXAY MNYTSIMHU, HNPONACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS TeNa, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['anmmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHbIe CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa 1t
MaTepuaibHON TOUKU. Tperuii 3akoH HbroTOHA 17151 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TsaroreHus. Cuia Tsxkectd. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosddumument tpenus.
Cuita conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPAOIO TEJIA.

TexHndeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHECHHUE: NOALINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAehOpMaliui.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HMKAIOIIMX B IPYXKUHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMIiynbC cuiibl 1 U3MEHEHHME HMITyJIbCa TEJId. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepuanbHOW TOYku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPIUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHOM NPYKUHBL. [loTeHIMaIbHAsI SHEPT U Tela BOJINU3H MOBEPXHOCTH
3emn.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM SHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHUE: BOAOMET, KONED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIMATLHON YHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEpPIruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgiekyasipHast u3nKa 1 TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddys3usa. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTsa. [locTosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPHHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpeIHEN KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKEHMS dactul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHue Menneneesa—Knanenpona.
3akoH [lansToHa. M30mponecchl B UACANbHOM T'a3e ¢ MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CyILLIECTBOBAaHHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHS HACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IaBJICHUS U TEMIIEPaTypbl BO3AyXa B HEH.

HccenenoBanre 3aBUCMMOCTH MEXAY MAPAMETPAMU COCTOSIHUS PA3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAECAJbHOrO  rasa. Buaesl  Termonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3JIydeHHUE. Y IeJIbHAs TEIUIOEMKOCTDH BEILECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHne mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaM. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepMoanHamMuku. HeoOpaTuMoCcTh IPoIIecCcoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIJIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBoid mamuHbl. [{ukn KapHo u ero kos>pduumMeHT MOJIE3HOTO
JEeHCTBUS. DKOJIOTUYECKUE TPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpoHWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJA JIEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOJEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpPTUH (TeMIlepaTyphl) Teja MpU Terionepeaaye.

OneIT 0 a1MabaTHOMY paCIIMPEHUIO BO31yXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaioB. JKuakue kpuctamwibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIs. Y IeTbHasl TeroTa miaBjieHus. Cyoaumanus.

VYpaBHEeHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

CniocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JleMOHCTpanus KpUCTaIOB.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaAMHUKAa
Tema 1. Inekmpocmamuxa
DJeKTpU3anus Tei. DIEKTPUUECKUi 3apsi. JIBa BU1a 3EKTPUUECKHUX 3aPsII0B.
[IpoBOIHUKM,  UAJIEKTPUKA W TOJIYNPOBOAHUKH. 3aKOH  COXPaHECHUS
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUil 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3iieKTpuyeckoro mnois. IIpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocratudeckoro nojs. [lorennuan. PazHocTs noTeHIMAOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Toie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTpOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIPHOOpPOB,
KOHJICHCATOp, KONMPOBAJIBHBIN aNnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BAaHHBIX TEI.

DIJIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
IJTACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstii 3nekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

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

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

Pabora amekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAsA CHJIA M BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHUKA TOKA.
3akon Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAIJIOB OT TemMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
NOJIyIpoBOJHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS JUCCOUMALUS. DIEKTPOIIN3.



DnekTpuyeckuidi ToK B ra3zax. CamMoCTOSTENbHBI M HECAMOCTOSTEIbHBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHNUS, BAKYYMHBIH JUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, ralbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IUIOLIAHN MOMEPEYHOr0 CEUEHU U MaTepuaa.

CMelnanHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpOoTKoe 3ambIKaHHE
raJbBaHUYECKOTO JIEMEHTA U OLEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoit paspsii U MPOBOIUMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHA B 10 Kiacce OCyLIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMON0OTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUu,
napaboia, rurnepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUUECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupojae, auddysusi, ocMoc,
TEIMJI000MEH JKMBBIX OPTaHU3MOB (BUBI TEIUIONEPEIayH, TEIJIOBOE PABHOBECHUE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, dKUIKOCTEN U Ta30B,



ANEKTPUUYECKUE  CBOWCTBA  METAUIOB,  DJIEKTPOJMTHYECKAash  JIMUCCOLMALUS,
raJibBaHUKa.

l'eoepagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTHE), JBUTATEIb BHYTPEHHEIO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, AJIIEKTPOHArpPEBATEIbHBIC pUOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEL. B3anMoaeicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. Bektop MarauTHOM MHAYKIMU. [[pyHIIMN Cyneprio3uliui MarHUTHBIX MOJICH.
Jluanu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIHAH TOJIS
MOCTOSIHHBIX MarHUTOB.

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

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HampaBJieHUE. [[BU>KEHHE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBneHue DNEKTPOMAarHUTHOW MHAYKOMU. [IOTOK BeEKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIIAs Cujia HWHAYKIUM. 3aKOH JJIECKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnexkrpudeckoe moje. IDICKTPOABMKYIIAs CHJIA HHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHayKkTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIAsd CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, SJICKTPOJBUIATEb, YCKOPUTEIHU HJIEMEHTAPHBIX
YaCTHUI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJICKTPOJABUKYIIECH CHIIBI UHIYKIMU OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO IIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHTYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpOMAZHUMHbIE KONE0AHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
[Mapmonunueckue kosiebanus. Ilepuon, yactora, amruMTyaa u ¢aza KojaeOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYEeCKUMHU U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJI€aTbLHOM KOJiIe0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyxaronux KojieOaHusX. BhIHYKEHHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMArHUTHBIE KOJICOaHMUS.

[lepemennbiii  TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJHOE W JCWCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA WU
HaIpPsHKCHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJACTBE 3eKTpodHepruu. Kynbrypa
MCIMOJIb30BaHUS 3JIEKTPOIHEPTUU B TTIOBCEHEBHOM KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHME: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT'0 TOKA, TMHUU AJEKTpONEpeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoJIeOATENbHON CHUCTEMBI (MPY>KUHHBIA WM
MaTEeMaTUYECKU MAsITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuwinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA W HAMPSIAKEHUS OT BPEMEHHU) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCMMOCTH TEpPUOJIa MaJIbIX KoJieOaHUW rpy3a HAa HUTU OT
JUIMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre nepeMeHHOTO TOKA B IIEMU U3 MOCIEA0BATEILHO COCTMHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, yclIoBUs pacnpoctpaHenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, Nojsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[[Ixana >MeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmnronenue cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, IMPpaxuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMmoiMHENHOE pacHpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxxeHuit B
IIJIOCKOM 3€pKaJe.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroa MOJHOIO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LIBer.

Cobupatouiue 1 pacceuBaroue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoeHne n3o0paxkeHuil B COOUpArOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[lonspuzamnus ceera.

TexHrueckue YyCTpONCTBa M MPAKTHUECKOE NPUMEHEHHE: OYKH, JIyIa,
¢doToanmapaT, NPOEKIMOHHBIMA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETa.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBannie CBOMCTB H300paKEHUH B JTMH3AX.

Monenu MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue natepdepeHinm cBera.

HaOmronenue nudpakiuu cBera.

HabGmronenre nucnepcuu cBera.

[TosyueHue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ mOMONIbI0 JUPPAKIUOHHON PEIIETKH.

HabGnrogenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaOGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['paHuLIBI TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKHU. [locTynarsl criennanibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHIINAIN OTHOCUTEIBLHOCTU DUHINTEHHA.
OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PESITUBUCTCKON YaCTULIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/I}I
ITIOKOA.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue ororpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dbotorpdexra. YpaBuenue DuHimTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oto3(p(HeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mnorionieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHSI DSHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMA BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHo-BOITHOBOM
Ty aliu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panunoaktuBHoCTH. OnbITH Pe3epdop/a mo onpeneneHuio cocTaBa paaioakTUBHOTO
m3nydennsi.  CBoiictBa  ambda-, Oera-, ramMma-usiydeHus.  BiusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3oTomsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIy4deHHE. 3aKOH PAIMOAKTHUBHOIO pacaja.

OHeprus CBsA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT maccl spa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3NyecKoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NMPAKTHUYECKOE NMPUMEHEHUE: TO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTYnK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKOB YacTHIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otansl pazBUTHA acTpoHOMUU. [IpuKkiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3gusi, spKkye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConHeunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» ISl 3BE3] TJIABHOW IOCIIENOBATENBHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]1. DTaIbI )KU3HU 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3TydEHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX
IOPUIIOKEHUH JJIs1 OTIpeIeNICHUs TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3ns1 CEBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponp ¢u3ukm u acTpOHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M ATUUECKOM cpepax AesITEIbHOCTU YETIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHpOBaHUYU MPEICTABIECHUHN O (PU3NUECKON KAPTUHE MHUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce ocylecTBIsieTCs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OuonoTNn, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, rumnoresa, (u3nyeckas BeIUYHMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IIPOEKLIMM HAa OCU KOOPAMHAT, CIIOKEHHE BEKTOPOB,
MPOU3BOHBIE BJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYroJIbHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX (GUryp u o0beéMa Tel.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUpPOJE, KojeOaTelabHbIE
JIBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBJICHUSA B )KUBOMW MPUPOJIEC, IEVCTBHE
paavanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
TEJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKU, CIEKTPAIbHbIA aHaIU3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKaA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaady, TE€HEpaTop IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, WHAYKIHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIil YPOBEHB) JOJDKHO OOCCICUHUTHh JOCTIDKCHHE CIIETYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B IMPOIIECCE peai3allii OCHOBHBIX HaNpaBICHUMN
BOCIIUTATEILHOUN ESITEHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk aKkTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULIMOHHBIX  OOIICYETOBEYECKUX T'yMAaHUCTHUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHu3alliy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
X (QYHKIUSIMU U HA3HAUYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUNCKOM I'PaKIaHCKON UACHTUYHOCTH, TATPHUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCHICKUX YUYEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIICHHE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
MpUCYIIEro (PU3NYECKON HAyKe;

S) Tpya10BOIro BOCIIUTAHMSI:



MHTEpPEC K pa3uyHbIM cdepam npodhecCUOHATbHOU JeATeTbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKOW KYJNbTYphl, OCO3HAHHE TJI00AIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHSI YEJIOBEUYECTBA;

pacUIMpEHHE OMbITAa JEATEIBHOCTH SKOJOTMYECKOM HANpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHMS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOW JESITEIIBHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (PU3UKH OCYIIECTBIIATh MIPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble Jilornyeckue JaeicTBuA:
CaMOCTOSITeTbHO  (DOPMyIMpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpPEAEHATh LEIU ACATEIBHOCTH, 33JaBaTh IMAPAMETPHl U KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIITH  3aKOHOMEPHOCTH M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pazpabarpiBaTh IUIAH PEIICHUS MPOOJEeMbl ¢ y4E€TOM aHalv3a HUMEIOIIUXCS
MaTepHUaAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTD, OIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;
KOOPJAMHUPOBATH U BHITIOJIHATE PaOOTY B YCIIOBUSIX pPealbHOTO, BUPTYaJIbHOTO
1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTHUBHOE MBIILICHHUE PHU PEIISHUH )KU3HESHHBIX ITPOOJIEM.
ba3zoBble ucciaenoBareabckue AeiicCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIIFOYEBBIMU IOHATHUSMH U METOAAMHU
(bu3nYeCcKo HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4€OHO-HCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pEeUICHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BJIAJAETh BHUIAMHM JEATEIBHOCTH IO IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPAa30BAHUIO M NPHUMEHEHUIO B PAa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUM YUE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBIISATh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI U1 J0Ka3aTEIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PELICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpPOBaTh COOCTBEHHBIE 3aJauyd B 00Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DU3UKU;

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX YUYEOHBIX MTPEAMETOB;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTb OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOATENbHO OCYUIECTBJIATh IOWCK, aHaJIM3,
CUCTEMAaTH3allUI0 U HWHTEPIpPETalni0 MHPOPMAUMU pPa3IMYHBIX BHIOB U (opm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTHUH B PEIIEHUU KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX MW STHYECKHUX HOPM, HOPM HH(OpPMAIMOHHOU
0e301acHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COACpPX aHUS B Pa3IUYHbIX (opMarax c
yu€TOM Ha3zHayeHHsI HTHPOPMAIIUHU U LEIEBOU ayAUTOPHUHU, BHIOMPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:
OCYILIECTBIAThH OOIICHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacrmo3HaBaTh MPEANOCBUIKA  KOH(JIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPE/ICTB;

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMAaTHUKy M METOJAbl COBMECTHBIX JEWCTBHI C y4E€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JEUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLIEHMBATh KA4ECTBO CBOETO BKJIAJa U KAX/I0I0 YYaCTHUKA KOMaH bl B OOILINI
pe3ysbTaT 1o pazpabOTaHHBIM KPUTEPHUSIM;

[pe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErHYeCKOE IIOBEICHHUE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIAacTH
(GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3aj]a4, IJIaH BBITOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

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

BJIAJE€Th  HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaK  OCO3HAHUs
COBEPIIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI;

UCIOJIb30BaTh MPUEMBI PeIIEKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 MX
CHIIKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JPYrMX I@pHU aHaJu3e pPe3yJIbTaToOB
NeSITEIIbHOCTH;

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJU3€ pe3yIbTaToOB
NESITEIbHOCTH;

npU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIIUOKH.

B mporiecce mocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOSHUS MPOTPaMMBI IO
¢uszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYaroIUXCs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, peanoJararonun
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIIPABICHUS PA3BUTHI COOCTBEHHOW IMOLIMOHAIBHOU chepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEACHME, CIIOCOOHOCTh aJalTUPOBAaThCA K
YMOILIMOHATBHBIM U3MEHEHHSIM U MIPOSBIIATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIlWH, BKIIOYAIOIICH CTpEMIICHHE K JOCTIKEHUIO LENH U
ycIliexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSTHHE
JIPYTUX, YYUTHIBATh €ro TMPH OCYIIECTBIECHUU OOIIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIISITh MHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCcTO (U3NKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (UBUYECKUX MOJCICH:
MaTepHuaibHas TOYKa, MHEePIMAIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHnH PU3NIECKHUX 3a/1ay;

pacrno3HaBaTh (pu3MUECKHUe SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOANHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJIHOE TaJICHUE TeJ, JBUKEHUE MO0 OKPYKHOCTH, MHEPIIMUS, B3aUMOJCHCTBUE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tell,
U3MEHEeHHEe 00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
VCapeHne, KOHJECHCALMs, IUIABJICHHUE, KPUCTAJUIM3AlUs, KUIICHUE, BJIAXHOCTb
BO3/1yXa, MOBBIIIEHUE JABJICHHS Ta3a MPU €r0 HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IMpoLEeccax, dJIEKTPU3aLUs Ted,
B3aMMO/JICHCTBUE 3apsJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Tella, Cuia,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHUHUAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHMYecKass MOIIHOCTh; TPH OIMUCAHWU NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IAUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIIMUUHY C JAPYTHUMHU
BEJINYMHAMU;

OMMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsl SHEPrUsl XaOTUUYECKOTO JIBWKEHHS MOJIEKYJ, CPEIHEKBaJApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3Ha4YeHUsT U EIUHMIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh N3YYEHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
aBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUe BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE IT0JIE, HANPSIKEHHOCTD M0JIs, MOTEHUUAN, PA3HOCTh ITOTCHIMAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCIOJB3YS (PU3HUECKUE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DHHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
NPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKEHHE W YCIOBUS (TPaHULIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HH,

BBITIOJTHATh OKCIIEPUMEHTHI 110 HCCIICIOBAHHUIO (PU3WYECKUX SBJICHUA U
MPOIIECCOB C HCIHOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCJENOBAaTh  3aBUCUMOCTH  MEXKIY  (QU3MYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCUPOBATH PE3YIHTATHI TOJTYICHHONW 3aBUCUMOCTH (PU3HUECKUX BEJTUYNH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJIbTaTaM UCCIEIOBAHMS;

coOJII0/1aTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEJACHUU HCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000Opy10BaHUS;

pemarh pacuéTHbIE 3aJa4¥ C SBHO 3aJaHHOW (U3MYECKONM MOJICTBIO,
UCTIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACIITh (PU3NUYECKHE BEIUYMHBI U (POPMYIIBI,
HEOOXOaUMBbIE NIl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

peniaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LENOYKY PAacCyXICHUW C ONMOpON Ha M3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sSBICHUS,

MCTIONIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAyYHO-TIONMYJISPHOW WHGOPMAIMK, TOJTYYEHHON W3 Pa3IMYHbIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTYyIaeMyI0 HH(OPMAITHIO;

MIPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

UCITOJI30BATh TEOPETUUCCKUE 3HAHMSI 110 (PM3HKE B TTOBCETHEBHOM KU3HU TS
oOecrieyeHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOIIIOJICHUSI HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IMYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATh PabOTy TPYMIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATh JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH JIFOJACH, LIEJIOCTHOCTh M €IUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOUECUHbI NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO SiApa MpH PEHIeHUH (PU3HYECKHX
3a/1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAVMHAMHUKHN U KBAaHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBHE MAarHUTHOTO IO Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHHUS U
BOJIHBI, NPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHysi, audpakuus U TOJASpU3AlMSA  CBETa, JHMCIEPCUS CBETa,
dboroanekTpudeckuii 3Pdext (hoTodrddhexT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JUHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOAKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJb3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COINPOTHBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAsA cuia, paboTa TOKa,
WHAYKIOUS MarHATHOrO Mojs, cuia Awmrmepa, cuna JlopeHna, WHIYKTHBHOCTB
KAaTyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJIEW, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUHM, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi cuja JHMH3bI, NMPU OMHCAHUM MPABWIBHO TPAKTOBATH (U3UYECKUMN
CMBICJ HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BETUUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBJICHUS M MPOIECChl, HUCIOJIb3Ys
bu3nYecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO MOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX SIJIEp, MPU ONUCAHWU TMPABUIBHO TPAKTOBaTh (PU3UYECKHUI CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS U €IUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIUUCIISATH 3HAaUeHNE (PU3UUYECKOI BEIMYNHBI;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEIBHOIO U MapalieIbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
UHAYKIIUH, 3aKOH MPSMOJIMHEIHHOTO pacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETa, ypaBHEHHE DWHIITEWHA i QoTtodddexra,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXpPaHEHUS UMITYJIbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO uHMcia, MOCTynaTel bopa,
3aKOH paJMOAaKTUBHOIO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYEeCKOE€ BBIPAKEHHWE U YCIOBHS (TpaHULBl, 00J1acTH)
IPUMEHUMOCTH;

OIIpENENATh HAIIPABJIEHUE BEKTOPA MHIYKIMU MAarHUTHOTO MOJIs IPOBOJHUKA
C TOKOM, cuJibl AMIiepa u cuibl JIopeHua;

CTPOUTh U OIUCHIBaTh H300pa)KEHUE, CO3JaBAaEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJHATh AKCHEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3WYECKUX SIBICHUN U
IPOLECCOB C MCIOJb30BAHUEM MPSMBIX U KOCBEHHBIX H3MEpPEHUM: MpU 3TOM
dbopmyIHpoBaTh MpoOIEMy/3a/1ady ¥ THIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OIBIT U OPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBISTh MPSMbIE U KOCBEHHBIE M3MEPEHUsT PU3NUECKUX BEITUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJb30BaTh HW3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

MCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOJIH30BAHUEM MPSMBIX
U3MEPEHHI: TPU ITOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH DPE3YyJIbTAThI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOMUI[ U TpaduKoB,
JIeN1aTh BBIBOJIBI 110 pPe3yJIbTaTaM UCCIIEOBAHMS;

co0o1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUNA B
pamMkax y4eOHOTO DKCIEpUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOM W TPOEKTHOM
JESTEIIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyIOBaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUEe 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOMMBIC NIl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKICHUI C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nUecKkue SBICHUS;

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMA U MPEIICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJISIpHOM WHGOPMAIMK, TMOJYYEHHONM W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMyI0 HH(OPMAIIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIIUH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MacCHOrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecrieueHus: O€30MACHOCTH MpH OOpalleHUH ¢ NpuOOpaMu U TEXHUYECKHUMHU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpEAE;

paboTaTh B TIpyNI€ C BBIIOJHEHUEM pA3JIUYHBIX COLUAIBHBIX POJEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenesnsiTh OOSI3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YUaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB
HaunmenoBaHmue pa3xesioB 1 TEM

DJIeKTpoHHbIe (LM (ppoBbIE)

Ne n/mt Konrpoubusie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe Pecypchl
padoThI padoThI
Pazpen 1. DUBUKA U METOAbI HAYYHOI'O IIO3HAHUSA
o
1.1 MSHIA H METOZE! HAYHHOTO 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Wroro no pazaeny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/SNO2MCW XU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 ‘ 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/86NRCXHA7
Hroro no pazneny 18
Paznen 3. MOJIEKYJIIPHASA ®U3UKA U TEPMOJAUHAMHUKA
0 -
3.1 CHOBHI MonevanslpHo 9 1 https://m.edsoo.ru/HRGV8NOPE
KHMHETHUYECKOU TEeOpUH
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 https://m.edsoo.ru/HK6KTL6RS9
A .
3.3 TPOTATHBIE COCTONHI Bemectsa 5 https://m.edsoo.ru/HSM355JCH
®da3oBble TEPEXObI
Hroro no pazneny 24

Paznea 4. JIEKTPOJJUHAMUKA

4.1 DNeKTpoCcTaTHKA 10 1

https://m.edsoo.ru/LSRP720QLI




IToCTOSAHHBIN JIEKTPUUYECKUHN TOK.

4.2 12 https://m.eds00.ru/GEWTDQXWW
ToKHM B pa3IMyHBIX cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMMblI Bceero o0pa3oBaTejibHbIE pecypChl
padoThI padoThI
Pa3znen 1. 9JIEKTPOAUMHAMMUKA
M .0
1.1 ACHHTHOC ToJIE. JACKTIpOMarHiTias 11 1 3 https://m.eds00.ru/Z2Q390NGS
UHTYKIHSI
Hroro no pazneny 11
Pazgea 2. KOJIEBAHUS U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro o pazaeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

OCHOBBI CIICLMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIIHOCTH
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DeMeHThl KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Crpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOoMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Hroro mo pazaeny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHA
5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 https://m.edsoo.ru/3EODOKXI9
Hroro no pasneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHHUE
6.1 O06o0m1aroriee TOBTOPCHHE 4 https://m.edsoo.ru/O2JEGZCIM
Wroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68
I[MPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KounyecTBo 4yacoB 3 N
JIEKTPOHHBIE LM poBbIE
Ne i/m Tema ypoka KonTpoabubie IIpakTuueckue P P
Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

®usznka — Hayka o npupojie. Hayuneie

1 YK pHpoaL yi 1 https://m.edsoo.rt/YXGQSPM 1P
METO/1bl TO3HAHUSI OKPYKAIOLIEro MUpa
Poub 1 MecTo ¢pu3nku B GOpMHPOBAHUT

2 COBPEMEHHOI HAyYHOU KapTHUHBI MUpPA, B 1 https://m.edsoo.ru/SHSXWFFVO
MPaKTUYECKON JEATEIbHOCTH JIIOIEH
MexaHn4eckoe JTBUKEHUE.
OTHOCUTEIHLHOCTh MEXAaHUUECKOTO

3 1 https://m.edsoo.ru/RSOAQOVSZX
neuxeHus. [lepemenienue, CKOpocTs,
YCKOpEHHE

4 PaBHOMEpHOE NPSAMOIIMHENHOE JBUKEHUE 1 https://m.edsoo.ru/L8IPY2JEZ
PaBHOYCKOpEHHOE NPSIMONIMHENHOE

5 yORop P 1 https://m.edsoo.ru/MDIDKJOUB
JBUKEHUE
CBoboaHoe majienue. Y CKopeHue

6 8 i P 1 https://m.edsoo.ru/MXPLZIX8J
¢BOOOIHOTO MAEHNUSA
KpuBonuneiinoe asuxenue. JBrmxkenune

7 P . A A 1 https://m.edsoo.ru/TFLJ2C4DN
MaTepUAIbHON TOYKH MO OKPYKHOCTH
[Ipunuun otHocuTenbHOCTH ["anunes.

8 HNuepunaneubie cuctemsl orcyera. [lepssiit 1 https://m.edsoo.ru/J6QY7N3IWN
3akoH HproToHa
Macca tena. Cuina. [punnun

9 Cynepno3uiuu cuil. Bropou 3akoH 1 https://m.edsoo.ru/BVINWTAQH
Herorona mist MarepuanbHOU TOYKH




10

11

Tperuu 3akoH HeroToHa niis
MaTepHabHBIX TOUEK

3aKkoH BceMUpHOro TsaroreHus. Cuna
TsokecTu. [lepBas kocMHuYecKas CKOPOCTh

https://m.edsoo.ru/JYL4I4UAN

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cwita tpenust. KoaddunmeHt tpenus.
Cuna conpoTUBIIEHHUS P IBIKEHUU Tella
B )KHJIKOCTH HJIU Ta3e

[locTynarenbHOE U BpalareibHOE
JIBIDKEHHUE a0COJIFOTHO TBEPIOTO TeJa.
MowmenTt cunsl. Ilnedo cunel. YciaoBus
paBHOBECHSI TBEPAOTO TeJIa

HNMnynbec MmaTepualbHOW TOYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. MIMITyJIbC CHIIBI.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE
JBUYKEHHE

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCMSM

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC

16

Pabota u moutHOCTh cuibl. Kunetnueckas
JHEPIUs MaTepUaIbHON TOUKH. Teopema
00 U3MEHEHUU KUHETHYECKOI SHEepriu

https://m.edsoo.ru/J1V59L.28B

17

[TorennnaneHas sHeprus. [loreHnnanbHas
SHEPrus ynpyro aepopMUpOBAHHOU
npyxuHbl. [loTeHmanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/RNEXJW4KF

18

[ToreHunanbHbIe U HEMOTEHINAJIbHBIE
cuibl. CBsI3b pabOTHI HEMTOTEHITUATBHBIX
CHJI C U3MEHEHUEM MEXaHWYECKOW SHEPTUuu
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOU YHEPTUU

https://m.edsoo.ru/DA3QVTOXQ




19

20

21

JlaboparopHas pabota «MccrnenoBanue
CBSI3H paOOTHI CHITBI C H3MECHCHHEM
MEXaHUYECKOM IHEPTUU TeJla Ha IPUMEpe
PaCTSIKEHUSI PE3UHOBOTO KI'YTa»

KoHTponbHas pabota 1o Teme
«Kunemartuka. Jlmnamuka. 3aKOHBI
COXPaHEHHUS B MEXAHUKE

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHoBCcKOe
neuxenue. duddysus

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B

22

Xapakrep JBUKECHUS U B3aUMOJICHCTBUS
yacTul BewecTsa. Monenu cTpoeHust
ra3oB, KUIAKOCTEH U TBEPIBIX TEI

https://m.edsoo.ru/AUV2ZDR3X

23

24

25

Macca monekyn. KonnuecTBo BemecTsa.
ITocrosannas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€
u3Mmepenue. [lkana remneparyp Llenscus
Wneanwsusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

https://m.edsoo.ru/FLIBAQD13

https://m.edsoo.ru/ WPNY6QARZ

https://m.edsoo.ru/UKJFVSBZO

26

AOcoroTHas TeMIiepaTypa Kak Mepa
CpeHel KHHETHYECKOM SHEPTUr
JIBUJKECHHSI MOJIEKYII. Y paBHEHHUE
MenpeneeBa-Knanelipona

https://m.edsoo.ru/BXUDVDG2F

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI

JlaboparopHas pabota «lccrnenoBanue
3aBUCHUMOCTHU MEXy IapameTpaMu
COCTOSIHUSI Pa3pEKEHHOI0 ra3ay

https://m.edsoo.ru/Y3WBG66I3A

https://m.edsoo.ru/35DBLKT96




I/ISOHPOHCCCH B UACAJIBHOM Ia3€ U UX

29 https://m.edsoo.ru/OZJ3KZNJ5
rpaduyueckoe npeacTaBIeHNe
BryTpeHHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI M CITOCOOBI

30 eé' n3MeHenus. KonnuecTBo TEIIOTH U https://m.eds00.ru/9JQITVXIS
pabota. BHyTpeHHss SHEpTHs
O0JIHOATOMHOI'0 HUIEAJILHOIO ra3a

31 Buael Terionepenaun https://m.edso0o.ru/36JJI20W9
VYenpHas TEIIIOEMKOCTE BEIIECTBA.

32 KosmuecTBo TEIIIOTHI py TEIUIoNnepesaye. https://m.edsoo.ru/SK3Y4H86L
AnumabaTHBIN mporecc
[lepBEIil 3aKOH TEPMOAUHAMUKHU U €TO

33 p PMO https://m.edsoo.ru/2HO6R3GAS
MIPUMEHEHHUE K U30MpoIieccam
HeoOpaTtumMocTh IIpOLIECCOB B IIPUPOJE.

34 pv pont pHpoOa https://m.eds0o.ru/S8§5LWDFTS8
BTopoii 3ak0H TepMOIMHAMUKHN
Tpunumn geiictsust u KII1J1 TenmoBoit

35 PHIHIHIIL A A https://m.edsoo.ru/DLCDEAAUC
MaIlHbI

36 Hukn Kapuo u ero KITJ{ https://m.edsoo.ru/4XPSAOV7M
DKoJ0ru4ecKue npooIeMbl

37 https://m.edsoo.ru/PO7ZMYMSI
TEIJIO3HEPTETUKH
O0o0maromuii ypok «MosekyisipHas

38 HHATOTHIH 5P YIAp https://m.edsoo.ru/9EKZODDWP
¢uzuka. OCHOBBI TEPMOIUHAMUKI
KonTpomnpHas pabota mo Teme

39 «MonexynsipHas ¢puznka. OCHOBBI https://m.edsoo.ru/RCARYE6ZX
TEPMOIMHAMHKIY
[TapooOpa3oBaHue U KOHIEHCAIHS.

40 pOOOP Aereat hitps://m.edsoo.ru/X48Q07SEE

I/ICHapCHI/IC U KUIICHHUC




AOCOIIOTHAS M OTHOCHUTENbHAS BIIAXKHOCTD

41 . https://m.edsoo.ru/98HVAEBMM
Bo3ayxa. Haceliennslii map
Teepnoe Teno. Kpucramnmueckue u
amop¢Hble Tera. AHU30TPONUS CBOUCTB

42 https://m.edsoo.ru/IXFWLMZNK
KpucTauioB. JKuIKue KpUCTalIbl.
CoBpeMeHHbIE MaTepUaIbl
[InaBnenue u xpucraumsanus. Y gesbHast

43 https://m.edsoo.ru/OX117G6MR
TeruioTa masneHus. Cyonumanus

44 YpaBHeHUE TEIJIOBOTO OanaHca https://m.edsoo.ru/OITUXGN2I1
OnekTpu3zanus Tel. JIEKTPUUECKUU 3aps.

45 pusatt P PAA https://m.edsoo.ru/QJ2S7TWSBM
JIBa BH1a AIEKTPUYECKUX 3aps0B
[IpoBOAHMKH, AUIIEKTPUKHU U

46 MOJIYITPOBOJTHUKH. 3aKOH COXPAHECHHS https://m.edsoo.ru/F3YVPQUYH
3JIEKTPUYECKOTO 3apsiaa
B3aumoneucTsue 3apsiioB. 3akoH Kynona.

47 e PIIOB. Y https://m.edsoo.ru/SU3BUOTHH
TodeyHBbIH PNEKTPUUECKUH 3apsi
Hanpsyk€HHOCTD JIEKTPUYECKOTO MOJIS.

48 IIpuHIUII CYIEPIIO3UIIUH DIIEKTPUUECKUX https://m.edsoo.ru/9IKAWD2V6
nosiey. JInHuM HanpsHKEHHOCTH
PaGora cuit 31eKTpoCcTaTHuecKoro moJsl.

49 P https://m.edsoo.ru/VOPD9ASLF
[Torennuman. PazHoCTh MOTEHIIMATIOB
[TpoBOTHUKY U AWDIIEKTPUKH B

50 AJIEKTPOCTATHYECKOM IIOJIE. https://m.edsoo.ru/12P2S3127
JvanekTpudeckas TpOHUIIAEMOCTD

51 OnexrpoeéMkocTs. Konnencatop https://m.edsoo.ru/BIUPRD52W
DIIEKTPOEMKOCTH IJIOCKOTO KOHJEHCATOPA.

52 https://m.edsoo.ru/XPUKP82V8

SHCpF U 3apsSKCHHOTO KOHZICHCATOpa




53

54

55

56

JlaGopaTtopHas pabota "M3mepenne
ANEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMI NEHCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOIMMUPOBATHHOTO
armapara, CTpyHHOTro MpUHTEpa.
DJIeKTpocTaTHYECKas 3alIuTa. 3a3eMJICHHE
AIIEKTPOIPUOOPOB

DJIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanusl. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTUBIICHHE.
3akoH OMa aJid yyacTka 1enu

[TocnenoBarenpHOE, apauIEIBHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaboparopHas pabota «3yuenue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOBY

0.5

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7

https://m.edsoo.ru/SLKT3UPUR

57

Pabota 1 MOILITHOCTB AEKTPUYECKOTO TOKA.

3akon J[xoyns-Jlenma

https://m.edsoo.ru/LESHA2A3M

58

3axon OMa 1715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«M3mepenune DJ]C ucToOUHMKA TOKA U €T0
BHYTPEHHETO COMPOTUBIICHUS

0.5

https://m.edsoo.ru/YNSBF7PBS

59

60

Pesepsusiit ypok. KonTponbHas pabora no
Teme "DnekTpoanHamMuka' /
Bcepoccuiickas mpoBepodHas padboTa

O06006mmanmui ypok «IeKTPoInHAMUKA»
/ Beepoccuiickast mpoBepoyHasi paboTa

https://m.edsoo.ru/MFM6EIE5SX

https://m.edsoo.ru/PS6MDY07H




61

62

63

DJeKTpOHHAs POBOIMMOCTB TBEPIBIX
METAaJUIOB. 3aBHCUMOCTh COITPOTHBIICHUS
METaJUIOB OT TeMIEepPaTypBHI.
CBepx1npoBOAUMOCTb

DJIeKTpUYECKUi TOK B BakyyMme. CBOKMCTBA
AIEKTPOHHBIX MTYYKOB

[MonynpoBoAHUKH, UX COOCTBEHHAS U
pUMecHas MPoBOANMMOCTh. CBOMCTBA p—
n-nepexoza. [loaynpoBoIHUKOBBIE
IPUOOPHI

https://m.edsoo.ru/ WMNNBQL9H

https://m.edsoo.ru/4CCYCJ785

https://m.edsoo.ru/S55A1DQUR

64

DIIEKTPUUECKUH TOK B PaCTBOpax U
pacIuiaBax 3J€KTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLINALIUS.
DIIEKTPONIU3

https://m.edsoo.ru/QUOQUWVI1

65

DIIeKTPUUECKUH TOK B Ta3ax.
CaMOCTOSTEIBFHBIN U HECAMOCTOATEILHBIN
pazpsaa. Monnus. [1na3zma

https://m.edsoo.ru/2VX2KLFQA

66

67

68

DIeKTpUuUYecKre MpuOOphl U YCTPOUCTBA U
WX MpakTH4eckoe npuMmenenue. [Ipapua
TEXHUKHA OE€30MaCHOCTH

KonrponbHas padora no reme
«Qnekrpoctaruka. [IocTosHHBIMI
3JIEKTPUUYECKNN TOK. TOKH B pa3iIn4HbIX
cpenax»

PesepBHelil ypok. O600Ma0mui ypokK mo
temam 10 knacca

https://m.edsoo.ru/KJA02KUPS

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

ITocTossHHBIC MarHuThHl U HX
B3aMMOJCHCTBHE. MarHuTHOE MoJIe.
Bekrop maruutHON nHAYKUUU. JInHUN
MarHUTHOM MHIYKLIHUH

MarauTHo€e 1oJie MPOBOIHUKA C TOKOM.
OnbiT OpcTena. Bzaumoeiicteue
MIPOBOJHUKOB C TOKOM

KoaudecTBO 9acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTe/bHbIE PeCypchl

https://m.edsoo0.ru/4ADMOYIJN6

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHast pabora «3yuenue
MAarauMTHOIO IT0JIAA KaTylIKU C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.
JlabopaTtopHast pabota «HMcciaenoBanue
JIEHCTBUSI TOCTOSTHHOTO MarHuTa Ha paMKy
C TOKOMY

https://m.edsoo.ru/UVHDISEX4

JleficTBMEe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO YaCTHILY.
Cwua Jlopenna. Pa6ota cuitel Jlopenia
OnekTpoMarHuTHas UHAYKIus. [lotok
BEKTOpa MarHUTHOM MHAYKIuu. IC
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
nHaykiuu Papanes

JlaboparopHas pabota «lccrnenoBanue
SIBJICHUSI DJIEKTPOMArHUTHOM MHIYKLIUH

https://m.edsoo.ru/7ABZQGQC9

https://m.edsoo.ru/VA26C9C3]J

https://m.edsoo.ru/XZSSMQCBU




10

11

NHIyKTUBHOCTD. SIBICHUE CAMOUHTYKIIUH.

O/C camouHIyKIIMU. DHEPrust
MarHUTHOTI'O TOJISl KaTYLIKH C TOKOM.
DIIEKTPOMAarHuTHOE IOJIe

TexHuueckre ycTpoucTBa U UX
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
AIIEKTPOMATHUTBI, DJICKTPOIBUTATEIb,
YCKOPHUTEIIH JIEMEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb

O6o6maromuit ypok «MarauTHoe mosie.
DNEeKTPOMarHUTHASE MHIYKIIHS
KonTtponbsHas pabora o Teme
«MarHuTHoOe 1ojie. DNeKTpOMarHuTHas
UHIYKIHSD)

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonmnyeckue konebanus. Y paBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBparenue sHepruu

https://m.edsoo.ru/9Y6GYWEVP

13

JlabopaTtopHast pabota «HcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMit
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChbL
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/IealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHaJorus Mexay MeXaHM4eCKUMHU U
3JIEKTPOMArHUTHBIMH KOJIEOaHUSAMU

https://m.edsoo.ru/H6JCOSBAD




15

16

17

18

19

®opmyna Tomcona. 3aKoH COXpaHEHUS
SHEPTUU B HJICATHHOM KOJIEOATEITbHOM
KOHTYpE

[IpencraBieHne O 3aTyXaroIINuX
KoyieOaHusx. BoIHyKIeHHBIE
MeXaHu4ecKue Kojebanus. Pe3onanc.
BBIHY)KHCHHBIG BHGKTpOMaFHI/ITHBIe
KOJIEOaHUS

[lepemenHbId TOK. CHUHYCOU1aTIbHBIN
MEpEMEHHBIN TOK. MOIITHOCTh
MEPEMEHHOT0 TOKA. AMIUITUTYJTHOE U
JICUCTBYIOILEE 3HAYEHUE CUIIBI TOKA U
HaIPsKEHUS

Tpancdopmarop. [IpoussocTso,
nepeaava u NoTpedIeHue dIeKTPUIECKOM
JHEpPruu

YCTpolcTBO ¥ TPAKTHYECKOE TPUMEHEHUE
3JIEKTPUYECKOI0 3BOHKA, TEHEPATOPA
IIEPEMEHHOT0 TOKA, JIMHUI
3JIEKTpoIiepeay

https://m.edsoo.ru/MHNWD2LHU

https://m.edsoo.ru/FMBDWPPG4

https://m.edsoo.ru/VDEYXRVUI

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

https://m.eds00.ru/93Z12W40QQ0Q

20

DKOJIOTUYECKHE PUCKU TIPU ITPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
MCIIOJIb30BaHUs DJIEKTPOIHEPIUHU B
MIOBCEITHEBHOU JKHU3HU

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

21

Mexanunueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. Ckopocth
pacIpoOCTpaHCHHS U JITTHHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBHBIC BOJIHBI

https://m.edsoo.ru/W2XBOR3HJ




22

23

3Byk. CKOpOCTb 3ByKa. ' pOMKOCTH 3BYKa.
Bricora Tona. TemOp 3ByKka
DNEeKTPOMarHUTHBIE BOJHBI, UX CBOMCTBA
u ckopocTb. 1lIkana 3eKTpoMarHuTHBIX
BOJIH

https://m.edsoo.ru/Z827Q6V70

https://m.edsoo.ru/SWB57C06X

24

[IpuHLIAIIBIL PAIHOCBS3U U TEIEBUACHUS.
Passurtue cpeacrs cBsa3u. Paguonokanus

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

25

26

27

KonTponpHas padora «Konebanus u
BOJIHBI»

[IpssMonMHEITHOE pacpocTpaHEeHHEe CBETa
B OJTHOPOJIHOM cpene. ToueuHbIit
UCTOYHUK cBeTa. JIyu cBeTa

OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
cBera. [locTpoenne n3o0pakeHUH B
IIJIOCKOM 3€pKaje

https://m.edsoo.ru/THURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKOQM?227Z

28

[Ipenomnenne ceera. [loaHOE BHYyTpEeHHEE
oTpaxeHue. [IpenenbHbIH yroJl MOJTHOTO
BHYTPEHHETO OTPAXKEHUS

https://m.edsoo.ru/V49RISTRN

29

30

31

JlaGopatopHas pabora «3mepenue
IIOKA3aTels MPEJIOMIICHUS CTEKIIa
JIunssl. [TocTpoenue n3obpakeHuil B
nuH3e. PopMysa TOHKOU JIMH3BL.
YBenuueHue JIMH3bI

JlaGopaTtopHas pabota «HcciaenoBanue
CBOWCTB M300paXEHUN B JIMH3AX)

https://m.edsoo.ru/JO2E1M1DQ

https://m.edsoo.ru/W2MMS9KJC

https://m.edsoo.ru/Q1ZCMWI980

32

Hucnepcus ceera. CiioXHBIA COCTaB
6enoro csera. L{Bet. JJabopaTopHas
paborta «HabmroneHue AucCepcun CBETay

https://m.edsoo.ru/KOOWVKEI1 1




HNurepdepennus cera. udpakmus ceera.

33 . https://m.edsoo.ru/C8LCRSEJI
JudpakumonHas pemeérka
[TonepedHOCTh CBETOBBIX BOJIH.

34 https://m.edsoo.ru/Q2118XYOJ
[Tomstpusarus cBera
Onruyeckue npudoOpsl U YCTPOMCTBA U

35 pHbop yerp https://m.edsoo.ru/M5127JYGT
YCIIOBUS MX O€30MacCHOT0 IPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIACCUYECKOU

36 MexaHuku. [locTynarsl cnenuanbHOU https://m.edsoo.ru/PSGBIFISN
TEOPHUH OTHOCUTEIHLHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.

37 3amMe/JIeHre BPEMEHU U COKpaIleHUE https://m.edsoo.ru/OVLMCN6B2
JUIMHBI
DHEprusi U UMITYJIbC PEISITUBUCTCKON

38 yacTuilbl. CBSI3b MacChl C YHEPTUEU U https://m.edso0.ru/I90ZY4BUB
MMITYJIbCOM. DHEPrHUs MOKOS
Kourponsnas padora «Onrrka. OCHOBBI

39 p N p https://m.edsoo.ru/L8689JPLI
CIEIHUATLHON TEOPUU OTHOCUTEITLHOCTH
dotonsl. ®opmyna [Tmanka. DHeprusa u

40 PMY p https://m.edsoo.ru/ZL6P16LA0O
UMITYJIbC (OTOHA
OTKpeITHE U HccaenoBanue horodddekra.

41 P a (b b https://m.edsoo.ru/PGL5XXSRO
Omeitel A. I'. CToneroBa
3akonsl Ppororddexra. YpaBHeHHE

42 OwnmrerHa 115 hotoddpdexra. «KpacHas https://m.edsoo.ru/YLCK770G8
rpaauiay Gorodddexra

apienue ceera. OnelTel I1. H. JIebeneBa.
43 A a https://m.edsoo.rt/EGO6ZQ1SA

XuMHUecKoe JEeHCTBHE CBETa




44

45

TexHuveckne ycTpoiicTBa U MPaKTHYECKOE
npuMeHeHue: GoTo3JIeMEHT, (POTOJaTUHK,
CoJTHEYHas OaTapesi, CBETO IO/

Penrenue 3amau mo teMe «DJIEMEHTEI
KBAHTOBOU OITTUKW)

https://m.edsoo.ru/UFQDRSL5SM

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma Tomcona. OnbITEI
Pesepdopna mo paccessHuro o-4acTHil.
[TnaneTapHas MoJieIb aToMa

https://m.edsoo.ru/FIC11POHN

47

48

49

[Tocrynarer bopa

Wznyuenue u normnouieHue GOoTOHOB MPH
nepexo/ie aToMa C OJHOTO YPOBHS YHEPTUH
Ha Apyroii. Buasl criekTpos

BoaHoBEIe cBOMCTBA YacTull. BoiHEI e
Bbpoums. KopnyckynsipHO-BOIHOBOW
nyanu3M. CIIOHTaHHOE U BBIHYK/IEHHOE
U3IIy4eHHE

https://m.edsoo.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE

https://m.edsoo.ru/J710TLFCO

50

OTKpbITHE PATMOAKTUBHOCTU. OTIBITHI
Pesepdopna no onpenenenuto cocrasa
PaANOAKTUBHOIO U3JTYYECHUS

https://m.edsoo.ru/TSJFUU3TP

51

52

53

CaoricTBa anbda-, 6era-, raMma-
N3TYyUCHUA. Bnustaue PaaAOaKTUBHOCTH HA
JKHUBBIC OPTaHHU3MbI

OTKpeITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacnan. IIeKTPOHHBIA U
NO3UTPOHHBIN OeTa-pacmnaj. ['amma-
U3ITy4yeHue

OHeprus CBA3U HYKJIOHOB B SIpE.
SnepHsle peakuuu. S nepHbIN peakTop.

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG




54

55

56

57

58

59

HpO6J'IeMBI, NEPCIECKTUBEI, 9KOJOI'MYCCKUE
ACIICKTHI SII[GpHOI/IV OHCPICTUKU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
PEruCTpaLuK 3JIEMEHTAPHBIX YaCTHLI.
Kpyrnslii cton «@yHaaMeHTaIbHbIE
B3aUMOJICUCTBHA. ENMHCTBO pu3nuecKon
KapTUHBI MUPa»

OTanbl pa3BUTHS ACTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAUYE€HUE aCTPOHOMHMH. By 3BE€31HOTO
Heba. Co3Be3us, ipKUe 3BE3IbI, IIAHETHI,
X BUauMoc ABrkeHne. CollHeUHas
cucremMa

Connue. ConHeuHas akTUBHOCTb.
HcTtounuk sHeprun CosHIA U 3BE3]

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BnyTtpeHHee cTpoeHue 3BE3 .
CoBpeMeHHbIE NPEACTABICHUS O
IIPOUCXOXKAEHNN U 3Boatonmu CosHIa U
3BE3 ]

Mieunsiii [1yre — Hama I'anakTuka.
[Tonoxenne n aBmxenne CosHua B
lNanmaktuke. I'anaktuku. YepHble ABIPHI B
Apax rajJakTUK

Bcenennas. Pa30eranue ranaktuk. Teopus
bonbmoro B3peiBa. Penukrosoe
u3iydeHue. MeraranakTuka

https://m.edsoo.ru/SUC62U40A

https://m.edsoo.ru/5SPXS219VY

https://m.edsoo.ru/1JZR54JAQ

https://m.edsoo.ru/GGD3W747Z0

https://m.edsoo.ru/L2U4S1HU?2

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




60 Hepemennsie mpo0aeMbl aCTpPOHOMHUHT 1 https://m.edsoo.ru/LJHNL2MCF

KonTponpHas padora «JIeMEHTHI

61 1 1 https://m.edsoo.ru/TXTTCT488

ACTPOHOMHUU U aCTPOPHUIUKI

Ob6o6maromuii ypok. Pois pusuku un
aCTPOHOMHUH B IKOHOMHYECKOM,
62 TEXHOJIOTHYECKOH, COLIMAJIbHON U 1 https://m.edsoo.ru/WNJ5SCRXYD

ITHYECKOH cepax NesTeTbHOCTH
YeI0BeKa

O6o6maromuii ypok. Pons u Mmecto
63 (GU3UKN ¥ aCTPOHOMHH B COBPEMEHHOM 1 https://m.edsoo.ru/2PFPB28UF

Hay4YHOU KapTHHE MHUpa

O6o6maromuii ypok. Ponb ¢puznyeckoit
64 TeOpHH B (HOPMUPOBAHHUH NIPEICTABICHUN 1 https://m.edsoo.ru/Y29SVPCVR

0 (hu3uYeCcKO KapTUHE MUPA
Ob6o6maromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPa B 0OLIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX

65 1 https://m.edsoo.ru/LKNUIKHZH

MPEJCTABICHUI O IPUPOJE

PesepBHBIi ypok. MarHuTHOE 1oJie.

66
DNEeKTPOMarHuTHas NHIAYKIHS

1 https://m.edsoo.ru/EVMFIQTP6

Peseprubriit ypok. Ontuka. OCHOBBI

67 1 https://m.edsoo.ru/ESABJRKSL

CHeHHaHBHOfI TECOPHUU OTHOCUTCIIBHOCTHU

Pesepnsiit ypok. KBanroBas gusuka.

68 1 https://m.edsoo.ru/RARQLVO2J

DNeMEeHTHI aCTPOHOMUU U acTpOPU3UKU

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 !




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeHBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpUpOBaT, Ha NpUMEpax pojib U MecTo (GU3HKU B
10.1 (bopMUPOBAaHUN COBPEMEHHON Hay4HOW KapTHUHBI MUpPA, B Pa3BUTHH

COBPEMEHHOM TEXHUKH U TEXHOJIOTHI, B IPAKTUYECKOU AEATEIbHOCTH

Jmonen

YYUTHIBATh IPAHUIBI IPUMEHEHUS U3YUICHHBIX (PH3UIECKIX MOICIICH:
MaTepuagbHas TOYKA, WHEPIMAIbHAS CHCTEMa OTCYETa, aOCOIOTHO
10.2 TBEPIOE TEJ0, UICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, JKUJIAKOCTEN U
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKHUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOEHHs BEIIECTBA M DJIEKTPOAUHAMHUKH: PpPAaBHOMEPHOE H
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/leHUe
TeJ, IBWKEHUE IO OKPYXHOCTH, WHEpLUs, B3aUMOJEHCTBHUE TEI,
103 nupdy3usi, OpOYHOBCKOE [BH)KEHHME, CTPOEHUE JKHUIKOCTEH U
' TBEPABIX TeJl, U3MEHEHHe O00bEMa TeJl NpU  HarpeBaHUU
(oxJIaX/IeHUH), TEIUIOBOE paBHOBECHE, MCIApeHue, KOHJIEHCallus,

IJIaBJI€HUE, KpUCTAIM3alMs, KWUIIEHHE, BIAXKHOCTh BO3]yXa,

MOBBIIICHUE JABJICHMUS ra3a MIpPU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBfA3b MEXIy IlapaMeTpaMu COCTOSIHHA rasza B

H30IIponeccax; JICKTpU3aus T, B3aUMO/JICHCTBUE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE [BM)KEHUE, HUCHOJIb3ysd (U3NUYECKUe
BEJIMYUHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
104 NOTEHIMAJIbHAs HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIIHOCTh; TNPH ONHMCAHUM MPABHIBHO TPAKTOBATh (U3NUECKUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,

HaXOJHUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (U3NYECKYIO BEIUUUHY

C ApYT'UMHU BCINYHNHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCIHOJB3YysS (U3MUCCKHUE BEIWYMHBI: JaBJICHHUE Tra3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOTO JACUCTBUS TEIJIOBOTO JBUTATENS; TMPHU
ONMHCAaHWKM  TPAaBWIBHO  TPAaKTOBaTh  (DU3MYECCKHIA  CMBICI
UCIIOJIb3YEMbIX BEJIMYUH, UX O003HAYEHHUS M CIAMHHUIIBI, HAXOIUTh
GbopMyJibl, CBSA3BIBAIONIUME JAHHYIO (QU3UYCCKYI0 BEIHYHUHY C

JIpYyTAMH BEIUYUHAM

10.6

10.7

OnucelBaTh M3yYEHHBIE DSJIEKTPUYECKHE CBOMCTBAa BEILECTBA MU
DIIEKTPUUYECKUE SBICHUS (IIPOIECCHI), HCIONB3YyS (U3NIECKHE
BEIIMYUHBI:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOe  IIOIeE,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (GU3NYECKYIO BETUUUHY C JPYTUMU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
¢u3nyecKkre 3aKOHbl U MPUHIUIBL 3aKOH BCEMHUPHOTO TIAroTeHus, I,
IT u I1I 3axons! HpIOTOHA, 3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPT UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMHA CUIL, IIPUHLIMII
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBI3b
CpeIHEW KMHETHMYECKOW SHEpPruH TEIUIOBOIO JABMIKEHHUS MOJIEKYJ C
abCOIIOTHOW TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJANHAMHKH; 3aKOH
COXpaHEHMsI DJIEKTPUYECKOro 3apsaa, 3akoH Kyrona; mpu 3tom
pasInyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHUECKOE

BbIp@XXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIC TMPHUHIIUIBI JACHCTBUS MAIlIUH, MPUOOPOB M
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HUX O€30MacHOTO

HCIIOJIb30BaHUS B IOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOopMyIUPOBATH NMpo0IeMy (3a7auy) U TUIOTe3y y4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI




10.10

OcymiecTBiIATh TpsSAMble W KOCBEHHBIE H3MEpeHHs (PU3MUECKUX
BEJIMYMH; TIPU 3TOM BBIOMPATh ONTHMAJbHBIN CIOCO0 M3MEpEeHUus U

HCIIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOFpCHIHOCTeﬁ I/I3MepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MUECKUMU BEIHMYMHAMHU C
WCIIOJIb30BAaHUEM MPSAMBIX H3MEPECHHIA, IIPH 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (DHKCHpPOBaTh PE3yJbTaThl IMOJYYCHHOH 3aBHCHMOCTH
(GU3HYECKUX BETUYHH B BUJIC TaOIUI] U TPadUKOB, 1e1aTh BEIBOIBI 1O

pe3yJsibTaTaM MCCIe10BaHUs

10.12

10.13

10.14

CobOmtonate mpaBuiaa 0e€30mMacHOrO0 TpyAa TMpH  NPOBEICHHU
UCCIICIOBaHUH B paMKax y4eOHOro JKCIIEPUMEHTa, Yy4eOHO-
UCCIIE/IOBATEIbCKON M IPOCKTHOM JICSTEIFHOCTH C UCIOJIb30BaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOpHOTO 000py10BaHUS

Pemarp pacu€THble 3a1a4u ¢ IBHO 33JaHHON (PU3NYECKOM MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUMHbI U GOPMYIIbl, HEOOXOIUMBIE [Tl €€ pelIeHus,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YEHUs1 (PU3UIECKON BETHMUNHBI
Pemate  KayecTBEHHBIE  3aJauu:  BBICTPAWBaThb  JIOTHYECKH
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C ONIOPON HA U3YUYECHHBIE

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

10.15

Hcnonp3oBaTh MNpu pelIeHWH Y4YeOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh [10JIy4aeMyH0 HH()OPMALIUIO

10.16

10.17

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

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JuId  o0ecriedeHus O€30MacHOCTH NpU  OOpaIleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpaHEHHS
310pOBbsl M COOJIONIEHUS] HOPM SKOJIOTMYECKOTO IOBEJIEHHS B

OKpYKarollen cpeie

10.18

PaGoTaTh B rpyInie ¢ BHIITOJIHEHUEM Pa3IUYHBIX COLUATIbHBIX POJIei,
IUTAHUPOBaTh  paboOTy TPYIIbI, palMOHAIBHO  pPACHpelNesTh

0053aHHOCTU U IIaHUPOBATL ACATCIbHOCTH B HCECTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

IPYIIIBI B PELIEHNUE pacCMaTpUBaEMOM IPpOOIEMbl

Kon
MpOBEPAEMOro
pe3yJbTara

11.1

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

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
bopMUPOBaHUM COBPEMEHHON HayYHOW KapTUHBI MHUPA, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUI, B MPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JICKTPUYECKUN 3apsi, siiepHast MOJEIb aTOMa, HYKJIIOHHAs

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHA  TOKa,  B3aMMOJACWUCTBHE  MAarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUSA, ICHCTBHE MArHUTHOTO IO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepCcHs CBeTa, (POToNeKTpruuecKuil 3¢ dext
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M HMCKYCCTBEHHas

PaarOaKTUBHOCTD

114

OnuceiBaTh W3y4YEHHBIE CBOWCTBA BemIeCTBa (JIEKTPUUECKHE,
MarHUTHBIE, ONITUYECKUE, DIEKTPUIECKYIO IIPOBOIUMOCTD PA3IIUYHBIX
Cpel) © DOIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢busznyecKkue BENUYMHBL: OJJEKTPUUECKUH 3apsjl, cuila ToKa,
DIIEKTPUUYECKOE  HANPSHKCHHE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHuanos, J/C, paboTa Toka, UHIYKIUS MAarHUTHOTO
nons, cuna Amrmepa, cuia JlopeHIa, WHAYKTUBHOCTHh KATYIIKH,
SHEPTHUA DJICKTPUICCKOr0O U MAarHUTHOI'O nonef/i, nepuoa U 4actora
KoJieOaHuil B KoJieOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce

TFapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHMH,  (oKycHOe




11.5

pacCTodHUC U ONTUYCCKAasA CHUJIa JIMH3bI, IIPpHU OIMMCAHWUH HPABUIIBHO
TPAKTOBATH (1)I/I3I/I‘-IGCKI/H>'I CMBICJI HCIOJIb3YCMBIX BCJIIMYUH, HUX
0003HaYeHUsT U CIWHUIOBI; YKAa3bIBaTb (l)OpMy.]'II)I, CBs3bIBAaIOIINEC

JaHHYI0 (PU3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYMHAMU

OnuceiBaTh  HM3y4EHHBIE KBAaHTOBBIE SBICHUS U IIPOLECCHI,
UCIOJb3Ysl (PU3UUECKHUE BEIUYMHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JJTUHA BOJHBI M YacTOTa CBETAa, SHEPTUS U MMITYJIbC (HOTOHA,
NEepHOJI II0JIypaciiajga, 3HEPIUs CBSA3H aTOMHBIX S7€p; IPU ONIMCAaHUU
IOPAaBWJIBHO TPAaKTOBaTh (PU3UYECKHH CMBICI  HCIOJIb3YEMbIX
BEJIMYMH, MX OOO3HAYECHUS U EIUHULBl, YKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIINE JAaHHYIO (U3MUECKYI0 BEIMYHUHY C JPYTHMH

BEIWYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/I3I/I‘16CKOI>'I BCINYUHBI

11.6

11.7

11.8

AHanu3upoBath (pU3MYECKHE TPOLECCHl M SBJICHUS, HCIOJB3Ys
¢u3nyeckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
[OCJIEI0BATEIBHOTO M IapajuIeIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyns — JIeHna, 3aKOH 3J1€KTPOMArHUTHOM MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
doro3dexra, 3aKOH COXpaHEHHUS HHEPrUM, 3aKOH COXPaHEHUS
UMIyJIbCa, 3aKOH COXPAHEHUs DJJIEKTPUYECKOro 3apsija, 3aKOH
COXpPaHEHHs MacCcoOBOrO 4Wcia, MHocTyldarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuIbl, 06J1aCTH) IPUMEHUMOCTH

Onpenendarb HampaBleHUE BEKTOpa WHAYKIMM MAarHUTHOTO TOJIA
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia
CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBIOTHATE SKCNIEPUMEHTHI 10 UCCIIEIOBAaHUIO (DU3UUYECKUX SBJICHUIN
Y IIPOLIECCOB € UCITOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
pu 3ToM (GOpMYIHPOBATE IPOOIEMY (3a/1a4y) U TUIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM CIOCO0 M3MEPEHUs U

HCIIOJB30BaTh N3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

HCCJ’ICI{OBaTB 3aBHUCHUMOCTH (1)I/ISI/I‘IGCKI/IX BCJIIMYHH C UCIIOJIb30BAHUEM

OpSAMBIX WM3MEPEHUM; IpPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3yibTaThl MOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKHUX
BEJIMYMH B BUJIE TaOIHIl U Tpa)UKOB, IeNaTh BBIBOBI IO pe3yabTaTaM

Hucciaca0oBaHusA

11.12

11.13

CobOmoaTte mpaBuia 0O€30MACHOTO TpyAa TMpPH TPOBEACHHUH
UCCICOBaHUI B paMKax y4eOHOro OSKCIIEPHMEHTa, Y4eOHO-
UCCIIEI0BATEIILCKOW U TPOSKTHOM IEATEILHOCTH C HCIOIb30BaHHEM

U3MEPUTENIbHBIX YCTPOICTB U 1abopaTOPHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI U NPHUHOMUIILI; HA OCHOBC aHaJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeJIMYUHBI U (POPMYJIIbl, HEOOXOAUMBIE 115 €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kadecTBEHHbIE  3aJaud:  BBICTPAUBATH  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUHN C ONTOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW U HAy4yHO-IOMYJISIPHOMN
nH(pOpMaLKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKU

AHAJIM3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/IIO

11.16

11.17

11.18

11.19

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3ianyaTh YCIOBHsS MX O€30MacHOrO HCHOJIb30BAHUS B

OBCEIHEBHON KN3HU

[TpuBOANTE MpHUMEpPH! BKJIAZa POCCUNHCKUX U 3apYOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

Hcnonp3oBaTh TeOpeTHUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM
KU3HM I OOecrieueHHus OE€30MacHOCTH TpU  OOpalieHun C
npubopaMu W TEXHHYECKUMH YCTpOMCTBaMH, IJIsl COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIlen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TPYMIbI, PAlUOHAIBHO  PACHpPENENsATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATEITHHOCTh B  HECTaHIAPTHBIX
CUTYyallUsiX, aJIeKBaTHO OIIGHWBATh BKJAJ KaXJOTO W3 YYaCTHUKOB

TPYIIBI B PELICHUE pacCMaTpUBaeMOi MPOOIeMBbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

pasaejaa 3JIEMECHTA

Kon Kox npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJAbI HAYYHOI'O I[IO3HAHU A

1.1

1.2

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

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3UKE

MopnenupoBanue ¢GU3NYECKUX SIBICHUH U
MIPOLIECCOB. Hayunblie TUIIOTE3BI.
Ou3nyeckue 3aKOHbI U TEOpuH. [ 'paHUIIBI
IIPUMEHUMOCTH buzngeckux 3aKOHOB.
[Mpunnun cootBerctBua. Pomb u  Mecto
¢u3nkn B (QOPMHPOBAHWU COBPEMEHHOM
HAay4YHOM KAapTUHBI MHUpPA, B MPAKTHUYECKOM

NEeITEILHOCTH 0

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

KMHEMATHUKA

MexaHn4deckoe JABHKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

nBuxkeHust. CucreMa orcuéra. TpaekTopus

Ilepemerienue, CKOpoCTh (CperHssl CKOPOCTb,
MTHOBEHHAss  CKOPOCTb) W  YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIUU Ha OCHU
CHUCTEMBI KOOPJIMHAT. Crnoxenue

MIEPEMELLIEHUI U CII0KEHUE CKOPOCTEN

PaBrOMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHMH, OyTM W IepeMenieHus

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




2.1.4

2.1.5

2.1.6

2.1.7

CBobonHoe masieHne. Y cKopeHue

CBOOOIHOTO MaIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEPUAIbHOM  TOYKH IO
OKPYKHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
JNBWKEHUE CHAPSJOB, LIEMHBIE U PEMEHHBIC
nepegadu

IIpakTrueckue paboTHI. HN3mepenue
MIHOBEHHOM  ckopoctu.  HMccmenoBanue
COOTHOUIEHUS MEXAY MyTsMU,
MPOMICHHBIMU TEJIOM 32 TOCJIEA0BATEIIbHbBIC
paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
PaBHOYCKOPEHHOM JBM)XCHUU C HaYaJIbHOU
CKOpPOCTBbIO, paBHOM Hymwo. H3ydyenue
JNBIDKEHUSI IIapUKa B BSI3KOM JKHUJIKOCTH.
N3yyenne nBmKeHUs Tena, OPOIICHHOTO

TOPHU30HTAJIBLHO

2.2

221

222

JUHAMUKA
IIpunnun  otHocurensHOCTH  [anuites.
IIepBeii 3axkoH HeroTona. HMHepunanbHble
CUCTEMBI OTCYETA

Macca tena. Cuna. IlpuHuun cynepno3unnun

CHUJI

223

224

225

Bropoii 3akoH HeroTOHa 111 MaTepHalIbHON
TOYKM B HMHEPLUUAIBHON CHCTEME OTCUETa
(UCO). Tpernit 3axkon HeroToHa mis

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tarorenus. Cuia
TskecTd. IlepBasg kocmMuyeckas CKOpPOCTb.

Bec tena

Cwuta ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHus
CKOJIbKEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cuma COnpoTHBICHUS

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

HOCTyrIaTeJ'II)HOC " BpalllaTCJIbHOC ABHUKCHUEC

a0COFOTHO TBEPIOTO Tema

228

MOMGHT CHJIBI OTHOCHUTCIIBHO OCHU BpaIJ_IeHI/Iﬂ.
[Tnedo cuitbl. YciioBUs paBHOBECHS TBEPAOTO
teaa 8 UCO

229

2.2.10

2.3.1

232

TexHuyeckue yCTpPOMCTBA: MOAIIMITHUKH,

ABUKCHUC NCKYCCTBCHHBIX CIIYTHUKOB

[IpakTuueckue paboThl. M3yuenue nBuxeHus
Opycka MO HaKJIOHHOM IUIOCKOCTH HOJ
JeiicTBMEM HeckobKkux cuil. MccnenoBanue
3aBUCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX
B JehopMuUpyeMOl TPYKUHE U PE3UHOBOM
oOpasie, OT BEIMYMHBI HX JAedopmaiuu.
Uccnenosanue yCIIOBUM paBHOBECHsI
TBEPJOTO TeJla, UMEIOILIETO OCh BpallleHUs
3AKOHbI COXPAHEHU A B MEXAHUKE

NmMmnynsc MarepuasbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOuYeK. WMmynabc Ccuibl U
W3MEHEHNE UMITyJIbCca Tella

3akoH coxpaHeHuss umnyiasca B HCO.

PeakTnBHOE IBIKEHIE

233

PabGora cuer

234

235

MorHocTh criIbl

Kunernueckas OHECPIusa MaTepHaHBHOﬁ

TOYKH. Teopema 0 KHHETUYECKON SHEPTUN

2.3.6

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

BOJIM3HU MOBCPXHOCTHU 3emim




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHCHHUS
MEXaHUYECKON IHEPIrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHHUS

539 TexHudeckue yCTpONCTBA: IBUKCHHUE PAKET,

o BOJIOMET, KOIIEp, IPYKUHHBIA TUCTOJIET

[Ipaktrueckue paboTel. M3ydeHue CBs3H

53,10 CKOpPOCTEM Tea IMpu HEylnpyrom  yiaape.

HccnenoBanue cBs3U pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIUu TCJia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.1.1

OCHOBHbBIE  TIOJIOKEHUSI  MOJIEKYJISIPHO-
KUHETHYECKON TEOpUH. BpoyHnoBckoe
neuxenne. uddysus. Xapakrep ABHKEHUS

n BSaHMOJICﬁCTBHSI qacTull BEIICCTBa

3.1.2

Mopgenu cCTpoeHUsI Ta30B, KUJIKOCTEH U
TBEPABIX Ted U OOBSCHEHUE CBOWCTB

BEIIIECTBA HA OCHOBE ATHX MOJIe/ICH

3.1.3

3.1.4

Macca wmonekyn. KonnuecTBo BeliecTsa.
[TocTostHHas ABoraapo

TermoBoe paBHOBecue. Temmeparypa u e€

n3mepenue. [Ilkana remneparyp Lenscus

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON SHEpPruu TEILIOBOI'O
IABKeHUs vactull rasa. Illkana temmneparyp

KenbpBuna

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.1.8

I"a3oBble 3akoHbI. M30mporieccsl B HeanbHOM
ra3e ¢ MOCTOSIHHBIM KOJINYECTBOM BEILIECTBA:

M30TEepMa, U30X0pa, U300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3Mepenue macchl
BO3/1yXa B KJIACCHOM KOMHare. MccinenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

32

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHs
JHEPrus TEPMOJUHAMMYECKON CHUCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KomnmyecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

323

324

Buapl Termonepenayn: TEIIONPOBOJAHOCTS,
KOHBEKIIHSI, U3Ty4eHue. TerioéMKOCTh Tena.
VnenpHas TEIUIOEMKOCTL BelllecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TCTLJIOIIEpEaavuc

ITepBbrit 3aKOH TEPMOJIUHAMUKHU.
[Ipumenenue IIEpBOro 3aKOHA
TEPMOJAUHAMUKH K U30IIPOLIECCaM.

I'padmueckas unTepnperanus paboTsl ra3a

325

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

terioBoid MamHebl. [{uki Kapuo u ero KII/]

3.2.6

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoGpatumocTs mponeccoB B HMPHUPOJE.
TemoBele  nmBHUraTenu.  DKOJIOTMUYECKHE

MPOOJIEMBI TETNIO3HEPTETUKH

3.2.7

Texnuueckune YCTpOMCTBA: J(BUTaTENIb
BHYTPEHHETO cropaHus, OBITOBOA

XOJIOAWJIBHHUK, KOHIUITHOHED
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3.2.8

[IpakTnueckue paboThI. N3mepenue

yAEIbHON TEMI0EMKOCTH

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

3.3.1

ITapooOpazoBanue u KOHJICHCALHS.
Hcnapenne u kuneHue. YaenpHas TeIIOTa
apooOpa3oBaHusl. 3aBUCHMOCTH

TCMIICPATYpPbI KUIICHUA OT AAaBJICHUSA

332

333

334

AOCOII0THAsE U OTHOCHUTEIbHAS BIIAXKHOCTh

BO3ayxa. HachlleHHbIi nap

Teépmoe Temo.  Kpucramimueckue U
amopHble Tema. AHU3OTPONHS CBOWCTB
KPUCTAJLJIOB. Kunkue KpUCTAJUIBI.

CoBpeMeHHbIE MaTeprallbl

IInaBnenue u KpucCTaJllIn3anus. Y nennHas

TerutoTa tiasieHus. Cyomumanus

335

YpaBHEHHE TEIIIOBOTO OamaHca

3.3.6

3.3.7

TexHudeckue yCTpOMCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOPUMETP,  TEXHOJIOTUU
MIOJTy4YEHUSI COBPEMEHHBIX MaTEPHUAJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHHN

IIpaxTrueckue paboTHI. H3mepenne

BJIA)KHOCTH BO3JyXa

OJIEKTPOAMMHAMUKA

4.1

4.1.1

OJIEKTPOCTATHUKA

Onexktpuzauust Ten. OJEKTPUYECKUH 3apsi.

JIBa BUIa SIEKTPUUECKUX 3apsi/IOB

4.1.3
4.14

HpOBOJIHI/IKI/I, JUDBJICKTPUKHU u
MOJIYTIPOBOTHUKH

3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
Bsaumonerictsue 3apsinoB. 3akoH Kynona
Onektpuueckoe  nose.  HampsoxéHHOCTh
ANEKTPUYECKOTO OIS [TpuHuMn
cynepno3unuu. JluHUM ~ HANPSHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA




4.1.6

4.1.7

4.1.8

4.1.9

PaGora cunm 9IEKTPOCTATHYECKOTO  IIOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

[IpoBOAHUKHK U TUAIIEKTPUKU B TOCTOSIHHOM
JEeKTpUYecKoM moje. Juanexrpuueckas

IIPOHHUIACMOCThb

DIIEKTPOEMKOCTb. Konpaencarop.
OneKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpA.

9Hepr1/1;1 3apsKECHHOI'O KOHACHCATOopa

TexHuuyeckue YCTpOMCTBA: BIEKTPOCKOIL,
JNEKTPOMETP, DJIEKTPOCTATUUECKasl 3alluTa,
3a3eMIJICHHE AIIEKTPOIPUOOPOB,

KOHJIEHCATOP, KCEPOKC, CTPYWHBIN IIPUHTEP

4.1.10

[IpakTueckue paboTHL. Hsmepenue

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IOCTOSIHHBIN DJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JIEKTPUYECKOTO0 TOKa. VCTOYHMKM TOKa.
Cuna Toka. [TocTosHHBIN TOK
4.2.2 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMPOTUBJIEHUE. Y IETBbHOE
o COIIPOTHBIICHUE BEIIECTBA
494 [locnenosarensHoOE, napajuieJIbHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
Pabota snextpuyeckoro Toka. 3akoH J[xoyss
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBkymas cuna (gamee — DJIC) u
427 BHYTPEHHEE  COMPOTUBIICHWE HWCTOYHHKA
o ToKa. 3akoH Oma amsi TOTHOM (3aMKHYTOM)
anekTpuyeckoit nenu. Koporkoe 3ambikanne
128 DONeKTpOHHAsT  MPOBOAMMOCTh  TBEPABIX

MCETAJIJIOB. 3aBHCHMOCTD COIIPOTUBJICHU A




4.2.9

METaJJIOB oT TEMIIEPATYyPHI.
CBepxIpoBOIUMOCTh

DJIeKTpUYECKUH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoiHUKHU. CobcTBeHHAS u
puMecHast POBOANMOCTD
II0JIyIIPOBOIHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

DJIEKTPUYECKUH TOK B BJIEKTPOJIUTAX.
DNEeKTPOIUTUYECKAS JUCCOLIMAIIHS.

DIeKTponn3

DIIEKTPUUYECKU I TOK B raszax.
CaMOCTOSTENIBPHBIM W HECAMOCTOATEIbHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATEIHHOTO

pazpsna. Monnus. [1nazma

TexHuueckue  ycTpoiicTBa:  ammepmerp,
BOJIBTMETP, peocrar, HCTOYHHUKU TOKa,
JJIEKTPOHArpeBaTEIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBJIEHUS, BaKyyMHBIN
MO, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, raJlbBaHHUKa

[IpakTnueckue paloThI. Nzyuenne
CMEIIaHHOTO COEIMHEHMSI PE3UCTOPOB.

N3mepenne DOJIC uCTOYHMKA TOKa M €ro
BHYTpEHHEro comnpoTusienus. Habmronenue

QJICKTPOJIU3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJa 3JIEeMEHTAa

IIpoBepsiemMble 3JIeMEHTHbI COlEPKAHUSA

4

OJIEKTPOAMHAMUKA

4.3 MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA




4.3.1

432

433

IlocrossaHBIE MarHuThHl. B3anmoneiicteue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTop MarHuTHOMU
uHaykuud.  [lpuHnun — cyneprno3uimu.
Jluanm MarnutHOM WHAYKUMH. Kaptuna
JIMHUM  MarHUTHOM MHIAYKLHMU  TOJIS

IIOCTOAHHBIX MAarHuTOB

MaruuTHOE Mojie TPOBOJAHUKA C TOKOM.
KapTtuna nmHMi MoJas JJIMHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOIO KOJIbLIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumopeiictBue nmpoBOJHUKOB

C TOKOM

434

Cuna Amriepa, €€ MOIyJIb M HAPaBIICHHUE

4.3.5

Cuna Jlopenia, eé MOZYJIb "
HarpaBjeHue. J[BHKEHHE 3apsiKEHHOU
YaCTHUIIbl B OJHOPOIHOM MarHUTHOM TOJIE.

Pabota cunel Jlopenna

4.3.6

SIBneHue IIEeKTPOMAarHUTHOM MHAYKIIMHU

4.3.7

IToToK BEKTOpa MarHUTHOW MHIYKLIUH

4.3.8

4.3.9

OJ1C WH]TYKITUH. 3akoH

AIIEKTpOMarHuTHOU nHAyKu Dapanes

BuxpeBoe anexrpuueckoe mnoae. IC
WHAYKIUW B TIPOBOJHUKE, JBUKYIIEMCS
MOCTYMATENbHO B OJTHOPOJHOM

MAarfsuTHOM II0JI€

4.3.10

4.3.11

IIpaBuno Jlenna

NHIyKTUBHOCTS. SIBnenue

camouHaykuuu. IJ1C caMOMHIyKIIMK

4.3.12

4.3.13

4.3.14

3Hepr1/1${ MAaroiuTHOIO IIOJId KaTYIOKH C

TOKOM
3J'ICKTp0MaI‘HI/ITHOC I10JIC

TexHuueckue YCTpOﬁCTBaI TIOCTOSHHBIC

MarHurThbl, OJICKTPOMArHuThI,




QJICKTPOJABUTATCIIb, YCKOPUTECIIN
SJIEMCHTAPHBIX 4YaCTHL, HWHIAYKIOHWOHHAas

Ic4yb

4.3.15

[IpakTueckue  paOOTBHI. N3yuenne
MarHuTHOTO TIOJII KATYIIKH C TOKOM.
HccnenoBanue HOEHCTBUS IIOCTOSHHOIO
MarHuta Ha  paMKy C TOKOM.
HccnegoBanue SIBIICHUS

SHCKTpOMaFHHTHOﬁ HHAYKIOUH

KOJIEBAHUMA 1 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

5.1.2

Konebarenbnas cucrema. CBoOOIHBIE
Kojebanus. ['apmMoHMYeckue KoieOaHwusl.
[lepuon, dacrtora, ammuutyna u Qasa

KoJiebaHuii

[TpyxuHHBIN MasTHUK. MaTtemaTHyecKuii

MasATHHUK

5.13

VYpaBHEHHE TapMOHUYECKUX KOJIeOaHUH.
Kunematnyeckoe ¥ JAMHAMHUYECKOE

oIrcaHue Koue0aTeIbHOro ABHKEHUS

5.1 5.14

[IpeBpamenue SHEPIUU pu
rapMoOHUYecKUx  KonebaHusax. CBA3b
AMIUTUTYZbI KoJeOaHui HUCXOTHOU
BEJIMUMHBI C aMIUTUTYAaMH KoyeOaHuil eé

CKOPOCTH M YCKOpPEHUS

5.1.6

5.1.7

Konebarenbubiit  koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE Kosie0aHus B
uAealbHOM  KOJeOaTeNIbHOM  KOHTYpe.
AHanoruss MeXIy MEXaHHYECKUMHU H
AIIEKTPOMAarHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHna
3aKOH COXpAHEHUS YHEPTHH B UICATLHOM
KoJ1e0aTeIbHOM KOHTYpE

BBIHy)KILeHHI:Ie MCXaHHUYCCKHUEC

kosiebanus. Pesomanc. Pe3onancHas




5.1.8

KpUBasl. BeiHyXcHHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

Ilepemennbiii  Tok. CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMIIUTYAHOE U JICUCTBYIOIIEE 3HAYCHUE

CHJIBI TOKA W HAITPAKCHHUA

5.1.10

5.1.11

Tpauncdopmarop. IIpousBoactso,
nepeaaya u noTpedaeHue dIeKTPUIECKON
SHEPruu. OKOJOIMYECKUE PHUCKU IpHU
IPOU3BOJICTBE DJIEKTPUYECKON 3HEPruu.
Kynbrypa HACTIOIB30BaHUS
3JIEKTPOIHEPI U B MIOBCEITHEBHON KU3HU
TexHHUYECKHE YCTPOHCTBA: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUHU

QJICKTpoIIepcaaqd

5.1.12

[Tpaktnyeckue pabotel. HMccnenosanue
3aBHCUMOCTH TIeproJia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U Macchbl
rpysa. MccienoBanue nepeMeHHOro Toka
B 1enu u3 MOCJIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTyIIKU U

pesucTopa

MEXAHUWYECKUE U 3JIEKTPOMATI'HUTHBIE BOJIHBI

MexaHnueckue BOJTHEI, YCIIOBHSA
pacripoctpanenus. Ilepuon. CxopocTh
>21 pACTIPOCTPAaHEHHMSI M  JUIMHA  BOJHEL
[Tonepeunblie ¥ MPOIOILHBIE BOJTHBI
5.2 NuTepdepentus u T paKIus
322 MEXaHHYECKUX BOJTH
3Byk. CkopocTh 3ByKa. ' poMKOCTb 3BYyKa.
223 Bricota Tona. TemOp 3ByKa
S04 OJIEKTPOMAarHuTHbBIE BOJIHBL. Y CJIOBHUSA

HU3JTyUYCHUA  DJICKTPOMAIHUTHBIX  BOJIH.




5.3

5.25

B3aumHas opuenranusa Bektopos E, B u v

B BHeKTpOMaFHHTHOﬁ BOJIHE B BaKyyMe€

CBoiicTBa  3JICKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeTOMIICHUE, OJApU3aLus,
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 pPagruoCBiA3 U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/IH. BHeKTpOMaFHI/ITHOC

3arpsA3HEHUE OKPYKAOLIEH CPEe/Ibl

5.2.8

5.3.1

TexHu4eckue yCTpOHCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBas
JUArHOCTHKAa B TEXHUKE W MEIUIIMHE,
pamap, pagHOUPUEMHUK,  TEJIECBU30D,

anTeHHa, Tenedon, CBU-meun
OIITUKA

HpHMOHHHeﬁHOe pacipoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyd cBera

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPa’KEHUs
cgeta. [locTpoenue n3o0pakeHHil B IIIOCKOM

3epKajie

5.33

ITpenomnenne ceera. 3akOHbI HPENTOMICHUS
CBeTa. AGCONMIOTHBIN II0Ka3aTesb

MIpeOMIICHUS

534

5.3.5

Iomxoe BHYTpPEHHEE OTpaKEHHE.
[IpenenbHbIN Yroil MOJHOTO BHYTPEHHETO

OTPAKCHUA

Hucnepcust cBera. CIlIOXKHBIM cocTaB

oenoro ceera. L{Ber

5.3.6

Cobwuparorue ¥ pacceUBAIONINE JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE U

OIITHYCCKasa cHhJIa TOHKOH JIMH3HI.




5.3.7

IToctpoenue M300pakeHHH B
coOMparoMX U PACCEMBAIOIIUX JIHH3aX.
@opmysia TOHKOM JHUH3BL. YBEJIUYECHUE,

IaBaeMoe JJUH30U

[Ipenenst MPUMEHUMOCTH

r€OMETPUYECKON ONTUKH

5.3.8

Wutepdepennus  cBera. KorepeHTHbIe
UCTOYHUKHU.  YCioBUSL ~ HaOIIOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

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

5.3.9

Hudpakmuss  cBera.  Judpaknmonnas
pemérka. Y cioBrue HaOII0IeHUS TJIaBHbBIX
MaKCHMYMOB npu MaJICHUU
MOHOXPOMaTH4YECKOTO cBeTa Ha

TU(PPaKIUOHHYIO PEIETKY

5.3.10

5.3.11

5.3.12

HOJ'I?IpI/I?»aI_II/IH CBCTa

TexHUYeCKUe YCTPOMCTBA: OYKH, IyMa,
¢doToanmapar, TPOEKIIMOHHBIA ammapar,
MHUKPOCKOII,  TEJEeCKOIN,  BOJOKOHHAas
OITHKA, nudpakimoHHas — pemeTka,

oJsIpon g

[Tpaktnyeckue  pabotel.  M3mepenue
noKasaresns npesnomienus. Mccnenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGnronenue aucnepcun ceeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnIBI IPUMEHMMOCTH KJIACCHUYECKOMN
MEXaHUKHU. ITocTymatsl TEOPUHU
OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTh
MOAYJsl CKOPOCTH CB€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIIBHOCTH DWHIITENHA

6.2

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3aMe)IJ'IeHI/Ie BpEMCHHU W COKpallCHUC

JIJIAHBI




6.3 DHeprusi U UMIyJIbC CBOOOHON YaCTHUIIBI

CBsi3b MacChl C SHEPTUCH U HUMITYIIbCOM
6.4 CBOOOJHON YaCTUIBl. OHEPrusi IMOKOs

CcBOOOJHOM YaCTHULIbI

KBAHTOBAA ®U31KA

BJIEMEHTBI KBAHTOBOU OIITUKU

®otonbl. Dopmyna Ilmanka cBs3M
7.1.1 sHepruu (POTOHA C €T0 YACTOTOU. DHEPTHs

¥ UMITYJIEC )OTOHA

OTKpbITHE u HCCIIeIOBAHKE
7.1.2 dorordpdekra. Onwite A.I'. Cronerona.

3axonbl poTtorddekra

YpaBHeHue OHHINTEHHA IS
7.1.3 dorordpdekra.  «KpacHas  rpaHHIA»
dboTodrddekra
7.14 Jasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XuMHYecKoe ASHCTBHUE CBETa

TexHuueckue ycTpoiicTBa: (OTOIEMEHT,
7.1.6 doronaTyuk, COJIHEYHas Oarapes,

CBCTOOMNOO

CTPOEHUE ATOMA

Monens aroma ToMcoHa. OTBITEI
7.2.1 Pesepdopaa nmo uccnenoBanuio CTpOSHUS

aTromMma. HnaHeTapHasl MOJCIb aTOMa

[Tocrynatet  bopa.  Uznydyenue wu
noryomeHne (GOTOHOB TMpH  TMEpexoje
7.2.2 aToMa C OJIHOTO YPOBHS JHEpPruy Ha
apyroi.  Buper  cnektpoB.  CrekTp

YPOBHEW 3HEPrUHU aTOMa BOJIOPOJA

BosmmoBele cBolicTBa dactui. BomHbI Oe
bponns. KopnyckynsipHO-BOIHOBOMI
7.2.3
nyanmu3M.  Judpakius d7IeKTpOHOB Ha

Kpucrajuiax




7.2.4

7.2.5

7.2.6

CroHTaHHOE U BBIHYKJEHHOE U3ITyueHHE.
YCTpoiicTBO M IPUHLKI pabOTHI Jlazepa
TexHuueckre ycTpocTBa: CIEKTPATbHBIN
aHau3 (CIEKTPOCKOMN), Jlazep, KBAaHTOBBIM
KOMIIBIOTEP

[Ipaktuueckue pabotel. HalOmoneHue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Metoapl HaOMIOACHUS W PErUCTPALUU

QJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocTaBa
paanoakTuBHOTO Wu3nmyudeHus. (CBoicTBa
anbda-, Oera-, ramMMa-u3JIy4eHusl.
Bnusiare paguoakTHBHOCTH Ha IKUBBIC

OpraHu3Mbl

OTKpbITUE  TNPOTOHA U  HEUTpPOHA.
Hyxnonnast monens snpa ['eitzenbepra —
WBanenko. 3apsn sapa. MaccoBoe uucio

sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacna. DNIEeKTPOHHBIHI u
MO3UTPOHHBIA  OeTa-pacman. [amma-
W3JIy4eHHe. 3aKOH  PaauOaKTUBHOTO
pacrnaga

DOHeprusi CBSI3M HYKJIOHOB B  SIApeE.

Anepubie cuibl. Jlegext Macchl sapa

7.3.6

H)lepHBIe PCaKuu. ILCJ'ICHI/IC 1N CHUHTEC3

saep

7.3.7

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

ACIICKThI H,Z[CpHOfI OHCPICTUKU




7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
HO3UTPOHA. @dyHaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
kamepa BunbcoHa, sAepHBI peakTop,

aroMHas bomba

7.3.10

[Tpaktnyeckue pabotel. HccnenoBanue
TPEKOB YacTHUI] (o TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

8.3

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3IU>I, IIJTIAHETBI, X BUANMOC IBUXKCHUC

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

Tesna CoTHEeYHOH CUCTEMEL

Connue, d¢orochepa u armocdepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJinyc, TEMIIeparypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA  KJIAcC — CBETHUMOCTbHY.
3BE3bI IVIABHOM  IOCJIEAO0BATEIbHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTB» JUIS

3BE37] ITIaBHOH MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOCHHUE 3BE3.
CoBpeMeHHbIE MIPEICTABICHUS (o]
IIPOUCXOXKIEHNU U 3BoIroLH CoJHIIA U 3BE3 L.

Irtanel JKU3HU 3BE3]T

8.7

Mneunstii Ilyte — Hama [anakrtuka.
CnupanbHasgs  cTpykrypa l'anmakTuky,
pacnpezneneHue 3BE3N, ra3a W IBUIM.

Ilomoxxenue wu aBrkenne CoiHIa B




8.8

lanaktuke. Ilnockas u cdepudeckas
noacuctemsl ["aakTuku

Tunel ranaktuk. PaguoramakTukd U

KBa3apel. YEpHBIE ABIPHI B sAPAX FalaKTUK

8.9

Bcenennas. Pacumpenne BceneHHOM.
3akon XaOOma. PazOeranue ramakTuk.
Bospact u paaunyc BceneHHoii, Teopus
Bosbmioro B3psiBa. Mogenb «ropsiuei

Bcenennoi». PennkroBoe usnyyeHue

8.10

MacmrabHast  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnsie mpooaeMbl

aCTPOHOMHUU
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