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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 Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIpeTno/laBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

Copepxkanue mnporpaMMmbl 10 (uU3MKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANpPeIMETHBIM pe3yjbTaTaM OOYy4EHHS, a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeMeTaMu. B Hell onpeenstoTcsi OCHOBHbIE
1IN U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OoOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METaIlpEIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

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

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mno rojgaM o0ydeHusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NUYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOPAa3HBIX TEXHOJIOTHM B chepe IHEPTeTUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJTyYEHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKKM BHOCUT OCHOBHOW BKJIa/l B (DOPMHPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (OpMUPOBAHHE YMEHHI TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YUEOHBIX HCCIICI0OBaHUM.

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 COAEPKUT MaTepuai U3 BCEX pa3lesnoB (U3MKH, 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 CTPYKTYpPHBIX YPOBHSX MaTe€puH, BEIIECTBE U
ToJIE.

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

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 HKOJIOTMYECKUM 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
oOpa3oBaHUsl SABJIAIOTCS (u3nueckue Teopuu (HhopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX ITPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHI, SIS ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-IesITeNIbHOCTHBIN 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 JIA0OPAaTOPHBIX padOT, 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 IUIAHMPOBAHUS U OCHalIeHUs kaOuHera (usuku. Ilpu
3TOM OO0EcleunBaeTcsi OBJaJeHUE OOyYarolIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX THIIOTES.

bosnpioe BHUMaHuE yAEISIETCS PEMIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacUETHBIX 3a/a4 IIPUOPUTETOM SIBJISIFOTCS 3a1a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HWHTErpUpys 3HAHUS W3
pa3HBIX pa3nesioB. sl KaUeCTBEHHBIX 3a7a4 NPUOPUTETOM SIBIISIIOTCS 3aJIaHUS HA
OOBSICHEHHE TPOTEKaHUS (PU3UYECKHX SIBICHUM M MPOILIECCOB B OKPYKAIOIIEH
KU3HHU, TpeOyrouue BbIOOpa (U3MYECKON MOAeNUd Mg CUTyallMd MpakTHUKO-
OPHUEHTUPOBAHHOTO XapakTepa.



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-HAYYHOTO 1UKiIa. B kabuHeTe (GU3HKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUEHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

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

JlaGopatopHoe o00OpyIOBaHHE [JIi YUYEHHMUYECKUX MPAKTHUYECKUX padoT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JByX oOyuaromuxcs. TemaTnueckue KOMILUIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOrOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMM LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

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

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POopMUpOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMHpOBaHHE HAYYHOI'O MUPOBO33PEHUS KaK pe3ybTaTa U3yueHHUs! OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (opmupoBanue yMeHUU OOBSACHATH SBJICHHUS C HMCHOJb30BAHUEM
(bu3MYEeCKUX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

e (opMHpOBaHHE MpPEACTABICHUN O ponu (U3UKU JAJS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTrxeHne 3TUX Lene o0ecreynBaeTCsl pelieHneM CIIeIyIoMNX 3a1ad B

nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus:

e MpuOOpETEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
3JIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKY;

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



e OCBOCHHE CMOCOOOB pelIeHHs] pa3MYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol MoneNbplo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOATEIHHOE
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 METOJIaMH CAMOCTOSITEILHOTO TUTAHUPOBAHHS U TIPOBEIACHHS
(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 CpEIHErO 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 ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelacT 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. Ponb 3kcriepuMenTa u TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (u3HKe.

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

Pons u mMecto ¢u3uku B (GOpPMHPOBAHUHA COBPEMEHHON HAy4YHOM KapTHUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIHLHOCTh MEXAHUYECKOIO JIBUKCHHS.
Cucrema orcu€ra. Tpaekropus.

ITepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€puaJbHOW TOYKHM, HUX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE NpsSMOJMHENWHOE IBMXeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMEIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonmHenHOE NBMKEHUE. [[BH)KEHNE MaTEPUATIBHOM TOYKHU MO0 OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHHASI CKOPOCTb.
[lepuon u wactora obpareHus. LleHTpocTpeMUTEIHPHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETD,
JIBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIE TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPAIUsl KUHEMAaTHUECKUX XAPaKTEPUCTUK
JIBHOKCHUSL.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3AyX€E U B pa3pe’KeHHOM IIPOCTPAHCTBE.

HabGniogenue aBukeHUs Tena, OPOIIEHHOTO IMMOJ YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJCHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BpPEMEHU TIPHU 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 TtaroreHus. Cuia Tsbkectd. llepBas kKocMmuueckas
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 JIBUKEHUU TEJA B AKUJIKOCTH WIIH rase.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

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

TexHndeckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHECHUE: NOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TEJ.

Bropoii 3akon HproToHa.

N3mepenue cui.

CnoxeHune CHIL.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JAehOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pEe3UHOBOM 00paslie, OT uX AehopMaluu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

Mmnynec MarepualibHOM TOYKM (Teda), CUCTEMbl MaTEpUAIbHBIX TOYEK.
HMMiynbC cuipl 1 U3MEHEHHME HMITYJIbCA Tela. 3aKOH COXPAHEHWS HMITYJIbCa.
PeakTrnBHOE BMXEHUE.

Pa6ota cuibl. MOIHOCTH CHUJTBI.

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

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAas SHEPTHs Tea BOJIM3H MOBEPXHOCTU
3emn.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C ”3MEHEHNEM MEXAHUYECKOW SJHEPTUU CUCTEMBI TEJl. 3aKOH
COXPaHEHUS MEXaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOIAOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHMEM MEXaHWYECKOH SHEPIuH
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJsiekyasipHast u3nKa U TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OMNBITHOE
obocHoBanue. bpoyHoBckoe nBwkeHue. Juddys3us. Xapaktep ABUKEHUS W
B3aUMOJICMCTBUSL YaCTUI[ BelecTtBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJT U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkana temnepartyp
Llenbcus.



Mopens  uneampHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpPUHM 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

OneIThl, JOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUSI.

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

OneIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUSA HJCANbHOIO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaAMETPAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoanHamMuueckass cucremMa. BHYTpeHHSS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3meHeHus. KonnuectBo TemnoTsl U padota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3JIyd€HHE. Y IeJIbHAs TEIUIOEMKOCTh BEILECTBA.
KonruecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMMKHM K u3ompoieccam. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMNBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi ’HEpPrUM B TEIJIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kosdduuueHT mojie3HOro
JEeHCTBUS. DKOJIOTUYECKUE TMPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEPruM Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku W3 OyTBUTKM TIOJI NEUCTBHEM CXATOTO BO3JyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUIECOIEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpTUM (TeMIlepaTyphl) Tejla MpU Terlonepeaaye.

OneIT N0 a1MabaTHOMY paCUIMPEHUIO BO3AyXa (OIBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamnwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3oBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BIAXHOCTh BO3Ayxa. HacelllleHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctamioB. JKuakue kpuctamwibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TeroTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU MOJYUYEHHUSI COBPEMEHHBIX MaTEpHUasoB, B
TOM YHCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npv MoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALTMYECKOTO BEIlECTBRA.

JleMoHCTpanus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaAMHUKA
Tema 1. dnekmpocmamuxa
DneKTpu3anus Tey. DISKTPUUECKU 3apsia. J[Ba BU1a 2JIEKTPUUECKUX 3apsII0B.
[IpoBOIHUKHM,  UAJICEKTPUKK W TOJIYNPOBOAHUKHA. 3aKOH  COXpPAHEHUSA
AIEKTPUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUIT 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3iieKTpuyeckoro mois. ITpuHiun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGota cun anekrpocraTudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOOHUKM W JHDJIEKTPUKHA B DJIEKTPOCTATHYECKOM Toie. [luanexkrpuueckas
IIPOHULIAEMOCTb.

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

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

Jlemoncmpayuu

Y CTpOUCTBO U PUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMopenicTBre HAANEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAJH
IJIACTUH, PACCTOSAHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

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. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akon OMa 7151 ydacTKa LETH.

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

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

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHHKA TOKA.
3akon Oma i MOJHOM (3aMKHYTO#) 2yiekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAass  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHMOCTH
CONPOTUBJICHUSI METAJJIOB OT TeMIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexoaa. [1omynpoBoIHUKOBBIE IPUOOPHI.

OJIEKTPUYECKMM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



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

TexHuueckue yCTpPONUCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIIepMETp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

3aBUCHUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepHraa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOJBIXKYIIEH cuibl. KOpOoTKoe 3ambIKaHHE
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTB COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

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

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 10 Kiacce OCyLIECTBISIETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHONOTHY, XUMHH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBaHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIu,
napabosa, rumnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B XKUBOW mpupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEIUIOTIEPEIayH, TEIJIOBOEC PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPIBIX TEJI, )KUIKOCTEN U ra30B,



AIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAass  JIUCCOLMAIus,
raJibBaHUKa.

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

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe nonie. I1eKmpoOMaZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEL. B3anMoaeicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. Bektop MarauTHOM MHAYKIUU. [[pUHIMN Cyneprno3UIIMA MAarHUTHBIX MOJICH.
Jluanu MarHuTHOM wuHAyKIMU. KapThHa JUHUNA MAarHUTHOM HWHAYKIHAH TOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOoe T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IHMHUN WHIYKIUH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJICHUE. [[BUKEHUE 3apSKEHHON YaCTUIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
MHAYKIAK. OJIEKTPOABIKYIAs Cujla HWHAYKIUM. 3aKOH AJIECKTPOMAarHWTHOU
nHaykuuu dapazes.

BuxpeBoe nsnekTpuyeckoe IMoje. DIEKTPOABMXKYIIAs CHJIAa HHAYKIAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIAsd CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHndeckue yCTPOMCTBA U MPAKTHYECKOE MPUMEHEHUE: TOCTOSHHbBIC
MAarHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIITMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO My4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

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 31eKMpPOMAZHUNHbIE KONEOAHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. Ilepuon, vacrora, amrmumryaa u ¢asza KoyieOaHUM.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
koJiebanuii. [IpeBpailieHre YHEPrun Npy rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJeOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYXIeHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONEepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TEpUOja MajbIX KoJieOaHUM Ipy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyMHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u uPppakuus MEXaHUIECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMJIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

[IIxana >1eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

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

Jlemoncmpayuu

OO6pazoBaHue U pacIpPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne0Gmromeecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenune orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJIOH U
4acTOTOM KOJeOaHUM.



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

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

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

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yroja 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 TOHKOMN JMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

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

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE HaOIIOCHUS
INIABHBIX ~MaKCMMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHHYecKue YyCTpONCTBAa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmapaT, NPOEKIMOHHBIMA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB M300paKeHU B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmonenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TosyueHue cuekTpa ¢ MOMOIIbIO IPU3MBI.

[Tonydyenue ciekTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

HabGntonenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomuol

N3mepeHune nokasaTesns NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaOGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKH. [locTynarsl crienuaibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MPUHIINAIN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.

OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

CBs13b Macchl € DHEPrUEH U UMITYJIbCOM PEISATUBUCTCKON YaCTHUIIBI. DHEPTHUS
MIOKOSI.

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 Gorordpdexra. Onpitel A. I'. CrosneroBa. 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

®o1o3(d(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHETHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHHio 0 -4acTHII.
[ImanerapHas mogmens aroma. lloctynater bopa. U3nyduenue u morjonieHue
(GhOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DHEPTHHM 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: CIIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITYUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIHUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeaeneHuio coctaBa paguoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMma-usiydeHus.  BrusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens sigpa ['eitzenOepra—
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 peakunu. JleneHue u CUHTES sIEp.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACIIEKThI IACPHON SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomwl

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U aCTPOPU3NKH

Otansl pa3BUTHA acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMH.

Bun 3B&3mHoro nHeba. Co3Be3gusi, spKye 3BE3NBI, IUIAHETHI, MX BHJIMMOE
JIBUKEHHUE.

ConHeuHas cucrtema.

Connue. ConHeunass akTuBHOCTh. McrouHuk sHeprum ConHUa W 3BE3N.
3BE3AbI, UX OCHOBHBIC XapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEeHHEE CTpoeHue



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3]. DTaNbl )KU3HH 3BE3I.

Mineunbiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranakruk. Paguoranaktuky m kBaszapbl. UEpHBIE NBIPHI B sAIpax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06a. Pa30eranue ranakTuk.
Teopus bonpiioro B3peiBa. PemkToBOE M3ITyUeHHUE.

Macmirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabmoieHust HeBOOPYKEHHBIM TJ1a30M C MCHOJIb30BAHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH JJIs1 OTIpeIeNICHUs TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31nsa CEeBEPHOro MOJyIIapHs U IPKHUE 3BE3IBI.

Hab6mnronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPEHUE

Ponp ¢u3ukm M acTpoHOMHHM B SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIBbHON M ATUUECKOH cpepax AesITEIbHOCTU YETIOBEKA, POJIb U MECTO (PU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(GbopMHpPOBAaHUU MPECTABIECHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3HUECKON
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocyliecTBisieTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMoN0oTNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (pu3myeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIIUMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U MX IPOEKLUHMHM HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOA00US TPEYroJIbHUKOB,
ompeiesIeHHE TUIONIAIU TIIIOCKUX (GUryp u o0béMa Tel.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelbHbIE
JIBUKCHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBJIICHUS B KUBOM IPUPOAE, NCUCTBUE
paavanyy Ha )KMBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKass CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTANIMYECKON PEeIETKH, CIEKTPAIbHBIN aHaTU3.



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

Texunonocus: NWHUAM DJEKTPOINEpeaady, TEHEpaTop TMEPEMEHHOTO 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 CPE/IHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yIbTaThl OCBOCHHS y4eOHOTO Tpenmera «Du3nukay TOHKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTrO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN ESITEHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3aIuy;

YMEHHE B3aHMO/ICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uX QYHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM Pk TaHCKON UACHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWSI,
OPUECHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIFOYAsl 3CTETUKY HAYYHOT'O TBOPUECTRA,
NpUCyIIEro (pU3nYecKoi HayKe;

S) TpyA10BOIro BOCIIUTAHMSI:



MHTEpPEC K Pa3IUYHbIM cdepaMm NnpodhecCHOoHaNbHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIATh OCOZHAHHBINA BHIOOP
Oynyien mpodeccuu 1 peaau30BbIBATh COOCTBEHHBIC KU3HEHHBIC MJIAHBI,

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

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

IJIAHUPOBAHUE U OCYIIECTBJICHUE JIEMCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

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

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

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

METAIIPEIMETHBIE PE3YJIBTATBI

IMo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIe /1eiicCTBUS
ba3oBble 1ornueckue aAecTBu:
CaMOCTOATENLHO  (QOopMyJNIHpOBAaTH W aKTyaJIU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIpENENATh e JACSITCIBHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKEHUS,
BBISIBIIAIT  3aKOHOMEPHOCTH W TMPOTHUBOPEUMS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a HWMEIOLIUXCS
MaTepHaIbHBIX M HEMAaTePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B ICSITEIIBHOCTD, OIICHUBATh COOTBETCTBHUE PE3YJIHTATOB
1EJI5IM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;
KOOPJIMHHUPOBATH M BBITTOHITE padOTy B YCIOBHUSAX PEabHOTO, BAPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aWUMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaegoBare/ibcKue 1eiCTBUA:
BJIAJCTh HAyYHOW TEPMUHOJOTHEH, KIFOUEBBIMH TOHSITHUSIMU M METOJAMH
(bu3nYeCcKon HAYKH;



BJIa/I€Th HaBbIKAaMHU Y4€OHO-HCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBLHOMY MOUCKY
METOJIOB pelIeHUs 3ahaud (PU3MUECKOTO COJEp)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

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

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

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PEIICHHS 3aJa4d pPe3yJIbTaThl,
KPUTHUYECKH OLICHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUYECKYIO 0O0JacTb
KU3ZHEIEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE UJIEH, IPEIIAraTh OPUTMHAIbHBIE TOAXObI U PEILICHHUS;

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

Pabora ¢ unpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U HWHTEPIpPETalni0 MHPOPMAlMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBaHUI IPrOHOMUKH, TEXHUKU 0€30IaCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX W ITHYECKHUX HOPM, HOPM HH(OPMAIMOHHOM
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJACpPX aHUS B Pa3IUYHBIX (opMarax c
yu€TOM HazHayeHHsI THPOPMAIUHU U LEIEBOU ayAUTOPHUHU, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYILIECTBIIAThH OOIIEHNHE HA YpOKax (PM3UKH U BO BHEYPOUHOU JEATEIBHOCTH;
pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallUH W CMAr4ath
KOH(JIMKTHI;



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

MIOHMMATh M HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHANBUIYAIbHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh I1€JIM COBMECTHOW  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBUM,
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/uiaratb HOBBIE IIPOEKTHI, OLEHHUBATh HAEU C TMO3UIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBISATh MO3HABATENbHYIO AESITENBHOCTh B 00JacTu
(GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBINOJIHEHUS MPAKTUYECKONW paboThl ¢ yUETOM UMEIOIIMXCS 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;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO SPYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YJMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;

UCIIOJIb30BaTh MPUEMBI peIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUMBAaTh PUCKM W CBOEBPEMEHHO NPUHHUMATh PEIICHUS 10 UX
CHIIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
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 nocTrkeHUs TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI T10
¢uszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYaroIUXCs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, peanoJararonun
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAPABICHUS PA3BUTHSA COOCTBEHHOW 3MOIMOHAIBLHOU Cepsl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTb 32 CBOE TMIOBEJCHHME, CIIOCOOHOCTh aJaNTHPOBATHCA K
IMOLIMOHAIBHBIM U3MEHEHHSIM U MTPOSBIISATH 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 COCTOSTHHUE
JIPYTUX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUINX CIIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3peniaTb KOH(DIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KApTUHBI MHUpPA, B PA3BUTUH COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B TPAKTUYECKOM JESITEIbHOCTH JIFOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIMAIbHAs CHCTeMa OTCUETa, abCOMIOTHO TBEPOE TEIO,
WJICAJIBHBIN Ta3, MOJEIIM CTPOCHHUS Ta30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKU 3apsijl MPU pelieHnn (PU3NIeCcKux 3ajad;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKHU, MOJIEKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHNUE,
CBOOOJIHOE TAJICHUE TEJ, JBUKEHUE MO OKPYKHOCTH, MHEPIIMSI, B3aUMOJICHCTBHE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUJIKOCTEH W TBEPABIX Tell,
U3MEHEeHHEe 00BhEMa Tel MpU HarpeBaHWU (OXJIKICHUU), TEIUIOBOE PaBHOBECHE,
WCMapeHne, KOHJCHCALMs, IUIABJICHHE, KPUCTAJUIM3AlUs, KUIICHUE, BJIAXHOCTH
BO3/1yXa, MOBBIIIEHUE JABIICHHS Ta3a MPU €r0 HAarpeBaHWHU B 3aKPBITOM COCYIE,
CBSI3b MEXIY NapaMeTpaMH COCTOSIHUS ra3a B M30IMpOoLEeccax, dJIEKTPU3aLUs Ted,
B3aMMO/JICHCTBUE 3apsJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMKECHUE, UCMOJB3Yysl (PU3UUYECKUE BEIUYUHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITYJIbC T€Jla, KUHETUYECKasi SHEprusi, MOTECHUHAIbHAS SHEPIUsl, MEXaHU4YECKas
pabota, MexaHMYecKass MOIINHOCTh; TpPH OIMUCAHWKM NPABUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, MX OOO3HAUCHMS M €IUHUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONMUCHIBATh HM3YyUYECHHBIE TEIUIOBBIE CBOMCTBA TEJNI M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (DM3MYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAsl SHEPrUsl XaOTUUECKOTO JBHKEHHSI MOJIEKYJ, CPEIHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTra rasa,
KOO (PUIIMEHT TMONEe3HOTO JECUCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MpaBUJIBLHO TPAKTOBaTh (U3MUECKUH CMBICI MCHOJb3YEeMbIX BEJIMYWH, WX
0003Ha4YeHUsI W €IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONKUCHIBATh U3YUYEHHBIEC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE
sBJICHUsI (ITPOLIECCHI), UCTIONB3Ys (PU3UUYECKHUE BEIWUYMHBI: AICKTPUUYCCKUN 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MMOJIs, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
NPy OMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIOIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEIMYMHAMU,

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUpHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUS MEXAHWYECKOM DHHEPruu, 3aKOH COXPAHEHUS HMITYJIbCa,
MPUHLUAN CYNEPNO3UIUA CWI, MPUHIIUI PABHOMPABUS HHEPIUATBHBIX CHUCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEAHENH KMHETUUYECKOW SHEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AJEKTPUYECKOTO 3apsaa, 3akoH KyloHa, mpu 5TOM pasnnuyarh CIOBECHYIO
GbOopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHUS (TpaHUIIbI,
001acTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCJIOBHS X 0€30MacHOTO MCIOJIb30BaHMs B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (DU3UYECKUX SBICHUU W
MPOIIECCOB C HCIHOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0AKEHHOTO 000pYA0BaHUS, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSIMbIC U KOCBEHHBIC U3MEPECHUS (PU3NUECKUX BEIUYHH, TIPH
3TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO HM3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBAaTh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BEITUYMHAMHU  C
WCITOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(UKCUPOBATH PE3YIHTATHI MOJTYICHHONW 3aBUCUMOCTH (PU3MUECKUX BEITUINH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJIBI 10 PE3yJbTaTaM UCCIIEIOBAHMUS;

cOOJII0/1aTh MpaBmiia 0€30MacHOr0 TPyJa MPU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHbIE 3aJa4¥ C SBHO 3aJaHHOW (U3MYECKOM MOJICTBIO,
UCIIOJIBb3Ysl (PM3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOUMBbIE NIl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHUBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTUUECKH HEMPOTUBOPEUHUBYIO
LENOYKY pPacCyKICHUH C OMOpOH Ha M3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCTIONIb30BaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM JJISl TIOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIIPETAIIMU U TPEJICTABIICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMK, TOJMYYCHHOM W3 Pa3InYHBIX
WCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyIaeMyI0 HH(OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJla POCCHICKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAyKH, 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH
1 TEXHOJIOTHUH;

UCITIOJIb30BATh TEOPETUUECCKUE 3HAHUS 110 (PU3UKE B ITOBCETHEBHOM KU3HU TSI
oOecrieyeHus: 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudoOpaMu M TEXHUYECKUMH
yCTPOMCTBAMH, JJIsl COXPAHEHUS 3I0POBbS U COOJIIOJICHUSI HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAIOLIEH Cpee;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE PACCMATPUBAEMOM TPOOIEMBI.

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 KApPTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKH W
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOAEH, LIEJIOCTHOCTh M €AUHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUYHBIN 3JIEKTPUUECKUI 3apsij, JIyd CBETa, TOUCUHBII NCTOYHMK CBETA, sIIEpHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH peuIeHUuH (PU3NYECKHUX
3a/1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAVMHAMHUKHN U KBAaHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aWUMOJIECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAasi WHAYKUUSA, JEHWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJEKTPOMATHUTHBIE KOJEOaHHUS U
BOJIHBI, NPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHys, audpakuus U TOJASpU3ALMSA  CBETa, JUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), cCBeTOBOE AaBICHUE, BOSHUKHOBEHUE
JUHEWYATOr0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
PaOAKTUBHOCTH;

ONMCHIBATh M3YYEHHBIE CBOMCTBAa BELIECTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AJIIEKTPOMArHUTHBIE SIBJIEHUSA (TIPOLECCHI), MCHOJb3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTUBIIEHUE, Pa3HOCTh MOTEHLMAJIOB, AIEKTPOJABIKYIAs cuja, pabdoTa TOKa,
WHAYKLOUS MarHATHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, WHIAYKTUBHOCTh
KAaTyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MArHUTHOrO IMOJIEW, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWjla TOKa B MpOIEcce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE paccTOsiHUE U
ONTUYECKasl cuja JHMH3bI, NMPU OMHCAHUM MPABUIBHO TPAKTOBATh (PUIMUECKUIA
CMBICJ HCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUYHUHY C IPYTUMH BETUUUHAMY;

OMKCHIBATh HW3YYEHHBIE KBAHTOBBIE SBJICHUS M MPOIECCHl, HCHOJIb3YS
(bu3nYecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPUO MOTypacHaaa, SHEPTUs CBSI3U



aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUH CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHHS W EIUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBL

aHAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJICHUS, UCIONB3YS (PU3NUYECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI TOCIIE0BATEILHOIO U MaPaIeTbHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOMN
UHAYKIIUH, 3aKOH MPSMOJIMHEIHHOTO pacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI IMPEJIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PoToddekTa,
3aKOH COXPAHEHHS SHEPTUH, 3aKOH COXpPAaHEHUS HUMITYJbCa, 3aKOH COXpaHEHUS
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPaHEHMsI MacCOBOIO uHMcia, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMAaTH4YEeCKOE BBIPAKEHHE U YCJIOBUS (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

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

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

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UYECKUX SIBICHUNA H
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;

OCYIICCTBIIATH MPSIMBIC U KOCBEHHBIC U3MEPECHUS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpAaTh ONTHUMAJBHBIN CHOCOO M3MEPEHHUS M MCIOJb30BaTh H3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHHI: TPH ITOM KOHCTPYHPOBAaTh YCTAHOBKY, (DMKCHPOBATH PE3yJbTaTh
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOMUI[ U TpaduKoB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIICIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEICHUH UCCIICOBAHUNA B
pamMkax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATEIbCKOM U MPOEKTHOM
JESTEIIbHOCTH C WCIOJIb30BAHUEM W3MEPHUTENIbHBIX YCTPOWCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEJIMYMHBI U (POPMYIIHI,
HEOOXOMMBIC NIl €€ pelleHus, MPOBOJAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJIYYCHHOTO 3HAYCHUS (PU3UYECKON BEIIMYNHBI,



pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKICHHI C OMOpOM Ha HM3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
busnuecKkue SBICHUS;

UCIIOJIb30BATh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMUA U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJISIpHOM WHGOpMAINK, TMOJTYYEHHOM U3 pa3InyHbIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYyYaeMyI0 HH(OPMAIIHIO;

OOBSCHATh TPHUHITUIBI JCHCTBUS MAaIINH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX 0€30MacHOrO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

MPUBOJUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHUE MPOIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HH IS
obOecrieueHus O€30MACHOCTH MpPH OOpalieHUH ¢ NpuOOpaMHU U TEXHUYECKUMHU
yCTpOMCTBaMHU, JIJIsl COXPAHEHUS 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJICHUS B OKPYKAIOILEH CpeEAE;

paboTaTh B TIpyNI€ C BBIIOJHEHUEM pA3JIUYHBIX COLMAJIBHBIX pOJEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JESATEILHOCTh B HECTAHAAPTHBIX CUTYAIUsX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaunyecTBO yacon DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne ni/m P Kourtpoasnsie Ilpakruueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO MMO3HAHUS 2 bubmorexa [JOK
' AR HEYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuorexa [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHOBBI TEPMOTHAMHICH 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbpie COCTOSIHHSI BEIIECTBA. 5 bu6mmorekxa [IOK

®dazoBbIE IEPEXOBI

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




Hroro no pazneny

24

Paznen 4. JIEKTPOAUHAMUKA

bu6mmoreka [IOK
41 DUICKTPOCTATHIA 10 https://m.edsoo.ru/7£41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnunoreka [IOK
' pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Wroro no pazaeny 22
Pe3epBHOE Bpems 2
OBHLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
' AHAYKLIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
)1 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 9 | bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢
5 MexaHn4yecKkue U dJIEKTPOMArHUTHBIC 5 | bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pasneny 24

Pasznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

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

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTbI KBAHTOBOW ONTUKH 6 bubmorexa HOK




bu6mmoreka [IOK

. 4
4.2 Crpoerne atoma https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO > https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7 bubmmorexa [OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o01maro1iee NTOBTOPEHHE 4 ngj;i?:;igﬁ};ﬂucg%
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
Kosun4yecTBo yacos DJIeKTPOHHbIE

Ne Hara uugposbie

Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE

padoThI padoThI
pecypcbl

®du3nka — HayKa O PUPOJIE.

1 Hayunebie MeT(})]K bl HO?I»)HapHI/ISI 1 bubmorexa LIOK

ya 8 https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Posb 1 MecTo ¢uzuku B

) (hOpMUPOBAHUN COBPEMEHHOM | bubmmoreka [JOK
HAay4YHON KapTUHBI MUDPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIESITEIIbHOCTH JTIOJICH
Mexannueckoe IBHKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO | bubnuoreka [{OK
newxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE NpAMONMHEWHOE | bubmuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE TIPSIMOJIMHEWHOE | bubmmnoreka HOK
JBUKECHUE https://m.edsoo.ru/ff0c372¢e

6 CBoOogHOe masieHue. Y CKopeHue 1 but6mmorekxa [IOK
¢BOOOIHOTO ITaIEHNUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JBrm>keHre MaTepraibHOM TOYKH IO 1 bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH




HpI/IHHI/IH OTHOCHUTCIBHOCTHU

Kunernueckas sHeprus

8 T"anunes. UHepuuaibHbIe CUCTEMBI bubmmorexa LOK
- HepHt https://m.edsoo.ru/ff0c3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuna. [Ipunmun
9 CYHEePIO3HUIINU CHl. Bropou 3akoH bubnmorexa LHOK
YHep + DTOPOUS https://m.edsoo.ru/ff0c3be8
HprotoHa 1151 MaTtepuaibHOM TOUKHU

10 Tperun 3akoH HeroTtoHa 1uis Bu6muotexa [JOK
MaTepUaAJIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspkecTd. IlepBas kocMudeckas bubmmorexa LOK

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

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
TEJa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpdunuent

13 TpeHust. Cuita CONTPOTUBIIEHUS IPU bubmmnoreka HOK
JBHWKEHUU TeJa B )KUIKOCTH UIIH https://m.edsoo.ru/ff0c3f76
rase
[TocTymarenbHOe U BpalaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPIOTO bu6mmoteka IIOK
Tena. MoMeHT cuibl. 11medo cumbl. https://m.edsoo.ru/ff0c41a6
VYcoBus paBHOBECHUS TBEPIOIO Tella
NMitynsc MaTepraibHON TOYKH,

s CHCTEMbI MaTEpPUAJTIbHBIX TOYEK. bubnuotexa [JOK
Hmnynsc cuibl. 3aKOH COXpaHEHHS https://m.edsoo.ru/ff0c43d6
uMItynbca. PeakTuBHOE TBUKEHUE

16 PaboTa 1 MOIITHOCTH CUJIBI. bu6nunorexa LIOK

https://m.edsoo.ru/ff0c4502




17

18

19

20

21

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUU

[ToreHuunanbpHas SHEPTUs.
[ToreHunanbHas SHEPTUS YIIPYTO
ne(OpMUPOBAHHOU MPYKUHBI.
[ToreHuuanbpHas SHEprus Tena
BOJIN3M IOBEPXHOCTH 3EMITH

[ToreHunanbHbIC U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThl HENOTEHIMATIBHBIX CUJI C
M3MEHEHHUEM MEXaHUYECKOU HEPIUn
CUCTEMBI TeJl. 3aKOH COXPaHEHUS
MEXaHUYECKOU IHEPTUU

JlaGopaTtopHnas pabota
«MccnenoBanue cBsizu pabOTHI CHITBI
C U3MEHEHUEM MEXaHUYECKOU
SHEPrUM Tella Ha IPUMeEpe
PaCTSKCHUS PE3UHOBOTO KTyTa»

KonTponbHas pabota mo Teme
«Kunemaruka. /luHamuka. 3aKOHBI
COXPAHEHHUS B MEXAHUKE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.

Muddysus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [IOK
https://m.edsoo.ru/ffOc478c

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c4b74

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaxkrep IBHKEHUS U
B3aMMOJIEMCTBHSI YACTHIL] BELLIECTBA.
Mopnenu cTpoeHus ra3oB, KUAKOCTEN
U TBEPABIX TEI




23

24

Macca mounekyin. KonudectBo
BemectBa. [locTtostnHas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa

u e€ uzmepenue. [llkana Temneparyp
Lenbcus

25

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AOcoutoTHas TeMIiepaTypa Kak Mepa
CpeHEeW KMHETUYECKON SHEPTUU
JIBUKEHUS MOJIEKYJI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akoH /lanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnast pabora
«HMccnenoBanue 3aBUCUMOCTH

MEXIy MapaMeTpamMu COCTOSIHUS
pa3pexKEHHOTO Ta3a»

bubnuoreka [{OK
https://m.edsoo.ru/ffO0c51 1e

29

W3onpoueccsl B M€aIBHOM ra3e U
uX rpaduueckoe npeacTaBieHue

bubmmoteka IIOK
https://m.edsoo.ru/ff0c570e

30

Buytpennss sueprus
TEPMOJIMHAMUYECKOH CUCTEMBI U
crocoOrI e€ u3mMeHenns. KonmmdecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UAEATbHOIO
rasa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c5952

31

Bunae! rerionepenaun

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c5¢36

32

VY nenpHaAs TEINIOEMKOCTE BEIIeCTBA.
KonngecTBo TemioTs! mpu

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5c¢36




Terionepenaye. AnuadaTHBIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U

bubnunoreka LIOK

33
€ro NpUMEHEHUE K U30IPOoLeccCaM https://m.edsoo.ru/ffOcSefc
Heob6patumocts npoiieccoB B
34 pu (I: e. Bropoi I;aKOH bubmmorexa [IOK
PHPOAE. BTOP https://m.edsoo.ru/ff0c6230
TEPMOJAUHAMUKU
35 [Mpunnun nevictust u KIT bubmuoreka [{OK
TETIJIOBOM MaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J]
37 DKoJoru4eckue npooIeMbl
TEIJIOOHEPTETUKU
O06o0maromuii ypok
38 «Monexkyns Ha;}IIp ¢uznka. OCHOBBI bubmmorexa LIOK
yAp ) https://m.edsoo.ru/ff0c6938
TEPMOJTMHAMUKI
KoHTponbHas pabora 1o Teme
39 «Monl?alc T HI:;I ¢uznka. OCHOBBI bubamorexa LOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKH
40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubmmnoreka HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcoroTHAs 1 OTHOCHUTEITbHAS
41 BJIAXKHOCTH BO3AyXa. HachlmeHHbBINH bubmorexa HOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
TBeépnoe teno. Kpucramimueckue n
aMmop(HbIe Tes1a. AHU30TPOMIHS
pv(b P bubmuoreka [{OK
42 CBOHCTB KpHUCTAILIOB. JKuakue

Kkpuctayibl. CoBpeMeHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c65f0




[InaBnenne n KpucTaJuim3anusi.

bu6nmoreka [IOK

43 VY nenpHas TEILIOTA IIJIaBJICHU.
ACHBHAT TEITIOTA HIABICHIA https://m.edsoo.ru/fi0c6708
Cyb6numarnus
bu6nmmoreka [IOK
44 VYpaBHeHuE Ter1oBoro dajxanca
P hitps://m.edso0o.ru/ff0c6820
DJIeKTpU3anus TeJl. DICKTPUUECKUU
45 3apsa. [Ba Buaa sIEKTPHUUECKUX bubmorexa [OK
pAL. A p https://m.edsoo.ru/ff0c6bec
3apsioB
IIpoBOOHUKHY, TUIIEKTPUKH H
46 H(l):)J'I OBOJHUKU 3a1f(1))H buGnuorexa [IOK
YHpOBOA ) https://m.edsoo.ru/ff0c6bec
COXpaHEHHUS JIECKTPUUICCKOTO 3apsiia
B3aumoneucTsue 3apsioB. 3aKoH
47 Kynona. To4eUHBIN 2JIEKTPUUECCKUN buGnuorexa [IOK
y ' p https://m.edsoo.ru/ffOc6cesd
3apsia
Hanpssk€HHOCTB 2IEKTPUYECKOTO
43 nosist. [IpuHIMn cynepno3unun bubmmnoreka HOK
ANEKTPUYECKHUX Toseu. JInnun https://m.edsoo.ru/ffO0c6df2
HaIpPsHKEHHOCTH
Pabota cui sneKTpoCcTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnuorexa [IOK
) HHaL. https://m.edsoo.ru/ff0c6f00
[IOTEHINAIIOB
TIpoBOAHNKH U TUDIEKTPUKHU B
50 3J'IpeKT OCTaTUYECKOM noI?le bubnnorexa [IOK
p ‘ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
.. Bubnuoreka IIOK
51 OnexrpoeéMkocTs. Konnencarop 1

https://m.edsoo.ru/ff0c7126




52

53

DJIEKTPOEMKOCTH TIJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOr0 KOHJIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c72c0

54

[IpuHuMI nelcTBUS U IPUMEHEHNE
KOHJICHCATOPOB, KOITUPOBAJIBLHOTO
amnrmapara, CTpyHHOro NpuHTepa.
DJIEKTpOCTaTUUYECKasl 3aluTa.
3a3eMJIeHHE AJIEKTPOIPUOOPOB

55

DIIEKTPUUECKHI TOK, YCIOBHS €Tr0
cymiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jist
y4dacTKa 1enu

56

[TocnenoBarenbHOE, NapaLIENbHOE,
CMEIIIaHHOE COEAMHEHHE
npoBoJHUKOB. JlabopaTtopHas
pabota «/3ydyeHue cMelaHHoro
COEIMHEHUS PE3UCTOPOB»

0.5

bubmmoteka IIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

bubmmoteka IIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 OJTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenne D/1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHHSI

0.5

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0

59

e3epBHBIN ypok. KonTponabHas
P K
pabora o Teme "DIeKTpoIuHaMHKa"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c8c56




60

/ Bcepoccuiickast mpoBepoOvHast
pabora

O06o0maromuii ypok
«ONeKTpoIUHAMUKAY /
Bcepoccuiickas mpoBepouHas pabota

bubnunorexa LIOK
https://m.edsoo.ru/ff0c88be

61

DneKTpOHHask IPOBOAUMOCTD
TBEP/ABIX METAJNIOB. 3aBUCUMOCTD
COINPOTHBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD

62

63

64

65

66

DNEKTPUUECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

[TomynpoBoHUKH, X COOCTBEHHAs
U IIPUMECHasi IPOBOJAUMOCTb.
CaoucTBa p—n-Tepexoia.
[TonynpoBoaHUKOBBIE TPUOOPHI
DJeKTpUYECKUU TOK B PacTBOpax 1
pacIuaBax 3JIeKTPOJIUTOB.
DNEeKTPOIUTHYECKAs JUCCOLUAIIHS.
DIIeKTPOIHN3

DNIEKTPUYECKUH TOK B Tra3ax.
CaMOCTOSTENLHBIN U
HECAMOCTOSITEIIbHBIA pa3ps/l.
Mosnans. ITmazma

DJIeKTpUIeCcKre MPUOOPHI U
YCTPOMCTBA U UX TMPAKTUUYECKOES
npuMeHeHue. [IpaBuiia TeXHUKH
0€30I1aCHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/ff0c84ae

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c82ba

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c84ae

but6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc




KontpomnbHas padora 1mo reme
«Qnekrpocraruka. [loctosHHbIN

67 N
ANEKTpUYECKU TOK. TOKHU B
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O000IIaromii

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c8a8a

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c8f6¢




11 KJIACC

KoauyecTBO yacoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
ITocTostHHBIE MArHUTHI U UX

| B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
Bekrop MarHuTHON MHIYKIUU. https://m.edsoo.ru/ff0c9778
JIuHMK MarHUTHON UHAYKIIMU
MarauTHo€e noJie MPOBOIHUKA C

) TokOM. OnBIT DpcTeaa. | bubnuorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JIaGopartopHas pabota «3yueHue

PaTOPHAT b v bubnuoreka [IOK
3 MAarHUTHOTO ITOJIS KaTYIIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBMEe MarHUTHOTO IIOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHast pabota | | bubnunoreka [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha PamMKy C
TOKOM)»

JleficTBHEe MarHUTHOTO II0JIS Ha

5 JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia

6 DIIEKTPOMarHuTHasE MHYKIUS. |

IToTok BEeKTOpa MAarHUTHOM




10

uHaykiuu. DJ1C uaaykuuu. 3aKoH
AJIEKTPOMATrHUTHOW WHYKITHH
®dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue sSBJICHUS
AIEKTPOMArHUTHON UHTYKIUI

NuaykTuBHOCTH. SIBIEHUE
camouHykuuu. 9J1C
CaMOMHYKLMH. DHEprus
MarHUTHOT'O MOJISI KATYLIKU C TOKOM.
OJEeKTpPOMarHUTHOE TOJIe

TexHu4eckue ycTpomucTBa U X
HNPUMEHEHHE: TIOCTOSIHHBIC MarHUTHI,
JJIEKTPOMAarHUTHI,
AIIEKTPOJIBUTATEIh, YCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
WHIyKIIMOHHAS [IeYb

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VH]TyKIIUSD)

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MarauTHoe 10J1€e.
DNIeKTpOMarHuTHasE UHIYKIUS»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHbIE MEXaHUYECKHE
kosnebanus. 'apmMoHnyeckue
Kosie0aHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

14

KonebarenbHbIW KOHTYP.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAJIOTHS
MEXY MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOAaTeTbHOM KOHTYpE

[TpencraBneHue o 3aTyXaromux
KosieOaHusX. BoIHyX/1eHHbIE
MEXaHUYECKUE KOJIeOaHMs.
Pe3onanc. BeiHyxneHHbIE
AIIEKTPOMarHuTHbIE KoeOaHus

IlepeMeHHBIN TOK.
CuHyconJaJIbHBIN IEPEMEHHBINA TOK.
MoniHoCTh NEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JICUCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSIKEHUS
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

bubmuoreka [JOK
https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc324




3BOHKa, FeHepaTopa NepeMeHHOro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.

20 Kynbrypa ucnonb3oBanus
3JIEKTPO3HEPIUU B TOBCEAHEBHOU
KU3HU
MexaHnyeckue BOJIHBI, YCIOBHS

acnipoctpanenus. [lepuon.
21 I(D:KOpPOCTBppaCHpOCTpaEIeHI/I}I u bubmorexa HOK
https://m.edsoo.ru/ffOcca54

JHa BoJiHbL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHbI

2 3Byk. CkopocTb 3ByKa. I poMKOCTB bubnnorexa [JOK
3ByKa. Bricotra Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
ONeKTPOMarHUTHbBIE BOJIHBI, UX

23 cBOHCTBA U cKopocTh. [Ikama bubmorexa HOK

https://m.edsoo.ru/ffOccfe0

AJIEKTPOMAarHUTHBIX BOJIH
[TpuHUIUIIBI paIuOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnonokamus

)5 Konrtponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpamonuHEHOE pacpOCTpaHEHNE

26 CBETa B OJJHOPOJHOM CpeIE. bubnuorexa [JOK

ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350




OtpaxkeHue cBera. 3aKOHbI

bu6mmoreka [IOK

27 OTpasCHI CB:eTa' Hocrpoetue https://m.edsoo.ru/ffOcd4e0
n300paKeHNH B TUIOCKOM 3epKajie
IIpenomnenue ceeta. [TonHoe

)3 BHYTPEHHEE OTPAKECHHUE. bubnunoreka [HOK
[IpenenbHbIA yroJl MOJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPa’KEHUS

29 JlaboparopHas pabota «3mepenue bubnuorexa [JOK
[OoKa3aTesis MPEeJIOMIIEHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenue nzodpaxenuit

30 B uH3e. PopMyria TOHKOU JTUH3HI. bubmmorexa [JOK

https://m.edsoo.ru/ffOcddle

YBenuueHue JuH3bI
JlaGopaTtopHnast pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»
Hucnepcus cera. CroxxHbIA COCTaB

3 6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»

3 Wntepdepenuus ceta. Audpaxius bubnnoreka [JOK
ceta. JluppakuronHas pemeérka https://m.edsoo.ru/ffO0ced22

34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnorexka [HOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npudOpsI U yCTpoiicTBa

35 U yCIIOBUSA UX O€30MacHOTO
MIPUMEHEHUS

36 I'panuLbl MpUMEHMMOCTH bubnuorexa [IOK

KJIaCCUYECKON MEXaHHUKH.

https://m.edsoo.ru/ff0cf862




IToctynaTel cnenuaibHOW TEOPUHN

OTHOCHUTEJIEHOCTH
OTHOCUTEIBHOCTh
37 OJIHOBPEMEHHOCTHU. 3aMeJICHHUE bubmmorexa LIOK
AHOBP ] o https://m.edsoo.ru/ffOcfad2
BPEMEHHU U COKpPAIIECHUE JITTHHBI
OHeprus U UMIYJbC
13 pENATUBUCTCKOU YacTullpl. CBs3b bubmumoreka [IOK
MacChl C SHEPTUEU U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NOKos
KonTtponpHas padora «OnTuka.
39 OcHOBBI cielMaANIbHOM Teopun bubmorexa HOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTHY
40 ®otonbl. Dopmymna I1nanka. bubnnoreka [JOK
DHeprusi 1 UMITYIIbC POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE U HCCIIEJOBAHUE
41 (I)OT(I?B(I)(beKTa Omneiter A. T’ bubnuorexa LIOK
’ o https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororddexra. YpaBHeHUE
42 OuHmrenHa i porodddexra bubnrorexa LIOK
! ‘ https://m_edsoo.ru/ff0d01 Se
«Kpacnas rpanuna» gorosdgpexra
JaBnenue cBera. OnwiTe [1. H.
43 Jlebenena. XumMuueckoe IeUCTBHE bubmmorexa [OK
AEEE A https://m_edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoicTsa u
44 NPaKTUYECKOEe PUMEHEHHE:

dboTornemMeHT, GOTOATIHK,
COJIHEUHas OaTapesi, CBETOINO/




Penrenue 3amau mo teMe «DJIEMEHTEI

bu6mmoreka [IOK

45 KBAaHTOBOW ONTUKH https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. OnbITE

46 Pezepdopna no paccesauro o- bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactul. [ [nanerapuas Mmonens atoma
bubmuoreka [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznydenue u mornomenne GOTOHOB

43 IIpU [IEPEXO0JE€ aTOMa C OJTHOIO bubnuorexa [JOK
YPOBHSI SHEpruu Ha Apyrou. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHoBBIE cBOMCTBA yacTull. BosHbI

49 ne bpouis. Kopriyckynsipao- bubnuorexa [JOK
BOJIHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JIyYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omnbiter Pesepdopaa mo bubnuoteka [JOK
OIIPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOIO U3ITYYEHUS
CaoricTBa anbda-, 6era-, raMma-

51 u3iydeHus. BiausHue
PaIuOaKTUBHOCTH Ha KUBBIE
OpraHU3MBbI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 W3otomnsl. Anba-pacna. bubmuoreka [IOK
DIIeKTPOHHBIN U TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d 1162
pacnaz. ['aMmma-uzinydyeHue

53 DHeprusi CBsI3U HYKJIOHOB B si/Ipe. bubnmnorexa [JOK

S nepHbie peakiuu. SAnepHbIA

https://m.edsoo.ru/ff0d1356




54

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI IAEPHOU
JHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX

gactul. Kpyruslii croi 1
«DyH/1aMEHTaJIbHbIC

B3aUMOJICUCTBUS. ENMHCTBO

(bU3MYECKON KapTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

OTanbl pa3BUTUSA aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3HAYEHUE ACTPOHOMHUHU. Bun
3B€3HOr0 Heba. Co3Be3usl, ApKue
3BE3/1bl, INIAHETHI, UX BUAUMOE
nBuxeHne. ColHEUHasi cucTemMa

56

57

58

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosiHIIa U 3BE3]1

3BE3AbI, UX OCHOBHEIC
XapaKTEpUCTUKHU. 3BE3/1bI ITTaBHOW
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHEee
ctpoenue 38€31. CoBpeMeHHbIE
MIPEICTABJICHHS O IPOUCXOKICHUH U
sposronuu CoJIHIA U 3BE3]

Mineunsid [1yTe — Hama
T'amakTuka. IlomoxxeHue U IBHXKEHHUE
Connna B I'anakTuke. I'agakTHKU.
YepHble AbIPHI B s/Ipax rajJakTHK




59

60

61

Bcenennas. Pa3beranue rajgakTuk.
Teopus bonboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

Hepenienusie mpo0ieMsl
ACTPOHOMHH

KonTponpHas padora «DJ1eMeHThI
ACTPOHOMHH U acTPOPUIUKI»

62

Ob6o6maromuit ypok. Ponp pusuku
¥ aCTPOHOMHUU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeroBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE
MHpa

64

O6o06matomuii ypok. Posb
¢buznueckoil Teopuu B
(bopMUPOBAHUHU MIPEJICTABICHUN O
¢buznyecKoil kKapTuHe MUpa

65

Ob6o6maromuit ypok. Mecto
bu3ruecKoit KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
MPEJCTABICHUIN O IPUPOJIE

66

PesepBHBIi ypok. MaruutHoe 1ouie.
DNeKTpOMarHuTHAs MHIAYKIIHS




PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnbiii ypok. KBanToBas ¢pusuka.
68 DJIEeMEHTHI aCTPOHOMUH U 1 bubmorexa HOK
P https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0

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 HayYHOW KapTHHBI 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 TEJI0, UJICATIbHBIN T'a3; MOJEIN CTPOCHHUS ra30B, )KUJIAKOCTEN 1
TBEPABIX TEJ, TOYCUHBIH JJIEKTPUUECKHUH 3apsii — MpH PEUICHUU

duznyecKux 3a1a4y

PacnioznaBath ¢u3nueckue siBaeHus (IpoLecchl) U OObSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KUHETHYECKOU TEOpUH
CTPOCHMsSI BelIeCTBA M JJIEKTPOJAWHAMHUKU: DPABHOMEpPHOE H
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE Ma/ileHue
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, UCHapeHue, KOHAEHcalus,

IJIaBJI€HUE, KpUCTANIM3alus, KWUIIEHHe, BIAXKHOCTh BO3]yXa,

MOBBIIIEHWE JABJICHMS] ra3a IpU €ro HarpeBaHWU B 3aKPHITOM

cocyle, CBf3b MEXIy IlapaMeTpaMu COCTOSIHHMA rasza B

H3o0Iponeccax; 3JCKTpU3aus T, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBUKEHHE, HCHOJb3yd (U3NYEeCKHe
BEJIMYUHBI: KOOPJIUHATA, ITYTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CHJIa, HMIIYJIbC Tella, KHHETHYeCKas DHEpIus,
104 NOTEHIMAJIbHAs HHEPIus, MeXaHudeckas paboTa, MeXaHHYecKas
' MOIIHOCTb; TNPH OMHMCAHUM IPABUIBHO TPAKTOBATH (UIUUECKHUN
CMBICTT HCIOJB3YEMBIX BEIMYMH, UX OOO3HAYEHUS U EAUHMIIBI,

HaXOJUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUUUHY

C ApYTUMHU BCINYHUHAMU




10.5

OnuceiBaTh M3y4YCHHBIC TEIUIOBBIC CBOWCTBA TEI W TEIUIOBHIC
SIBIICHUS, HUCHOJB3ys (U3MUECKUE BEJIUYMHBI: JaBJICHHE Tras3a,
TEeMIepaTypa, CpeAHsss KHHETHYeCKas JHEPrus XaOoTHYECKOTO
JBYDKEHHUSI MOJICKYJI, CpEIHEKBaJpaTHYHas CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHss OSHeprus, paborta rasa,
KOd((PUIMEHT TOJIE3HOr0 JCHCTBUS TEIJIOBOTO JBUTATEIS, TPH
ONMUCAaHWKM  TPABWIBHO  TPAaKTOBaTh  (DU3MYECKUI  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 SBICHHUS (IIPOIECCHI), HCIONB3YS (U3NIECKUE
BEIIMYUHBL:  DJICKTPUYECKUM  3apsl,  DIEKTPUYECKOE  IOIe,
HaIPsOHKEHHOCTD 11071, MOTEHLMAJ, Pa3sHOCTb IIOTEHLHUAJIOB; IIPH
OIIMCAaHWM  NPABUIBHO  TPAKTOBATH ¢uznyeckuit  CMbICI
UCMOJIb3yeMbIX BEJIUYMH, UX O00O3HAYEHMs U €AMHUIIbI; YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BETUUUHY C IPYTUMHU

BCJIIMYNHaAMU

aHaAJU3UPOBaTh (PU3UUYECKUE TPOLECChl U SBJICHUSA, HCIIOJIb3YS
¢u3nyecKkre 3aKOHbl U MPUHIUIBL: 3aKOH BCEMUPHOT'O TATOTeHMS, |,
IT n I1I 3axonbI HpIOTOHA, 3aKOH COXpPAaHEHHUSI MEXaHUYECKON SJHEPI UM,
3aKOH COXPaHEHHUs UMITYJIbCA, IPUHLIMII CYIIEPIIO3ULIMH CUJI, TPUHIIUIT
paBHOIIpaBUsA HMHEPLUMAIBHBIX CUCTEM OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0 TEOPHIO CTPOCHUS BEILIECTBA, TA30BbIE 3aKOHBI, CBSI3b
CpEeIHEW KMHETHMYECKOW SHEpPruH TEIUIOBOTO JABMKEHHUS MOJIEKYJ C
abCOIIOTHOW TeMIlepaTypoi, MepBbId 3aKOH TEPMOJMHAMMKH; 3aKOH
COXpaHEHMs DJIEKTPUYECKOro 3apsaa, 3akoH KysoHa; mpu 3Tom
pasInyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHUECKOe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

10.9

OOBSCHATH OCHOBHBIEC TPUHIUIBI JCHCTBUS MAIWH, NMPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pazIu4aTh YCIOBUS HX 0€30MacHOTO

HCIIOJIb30BaHHUS B IIOBCEAHEBHOM KHU3HU

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHNIO (PU3HUECKUX SIBICHUN
U TIPOLIECCOB C UCIOJB30BAHUEM IPSIMBIX U KOCBEHHBIX M3MEPEHUH;
pu 3ToM GOpMyIUPOBATH NMPpo0IeMy (3a7ady) U TUIIOTE3y yueOHOTOo
OKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY W3  IPEIOKEHHOTO

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 l'IOl"pCH.IHOCTCfI I/ISMCpCHI/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 TPAUKOB, IEIATh BBIBOIBI IO

pe3yJsibTaTaM MCCIIEA0BaHUs

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 1a0OpaTOPHOTO 000PYI0BaHUS

Pemarp pacu€rHble 3a1a4u ¢ IBHO 33JJaHHON (PU3NYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI W MPHHIIMITEI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
dbuznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
OPOBOAMWTH pacuéThl M OLEHUBAaTh pPEaJbHOCTb IOJYYEHHOTO

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 Mpu pelIeHUH Y4eOHBIX 3aJad COBPEMEHHBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TOUCKA, CTPYKTYpPHPOBAHUS,
UMHTEpIpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TIOMYJISIpHON
nH(pOpMaLKH, MTOJYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

10.16

10.17

[TpuBOIUTE MpUMEPHI BKJIaJa POCCUMCKUX M 3apyO€KHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HayKH, OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Mcrnonb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KU3HU JuId  o0ecriedeHHus O€30MacHOCTH Tpu  OOpalleHuu ¢
npubopaMd U TEXHUYECKMMH YCTPONCTBaMH, JJIs 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 ACATCIBHOCTL B HCCTAHAAPTHBIX




11 KIIACC

CUTyalludX, aJICKBATHO OLICHHWBATH BKJIAJ KaXKA0r0 U3 YYACTHUKOB

TPYNIBL B PEeLICHHE pACCMAaTPUBAEMON MTPOOIIEMBI

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
(dbopMUPOBaHUN COBPEMEHHON HaYYHOW KapTHHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOMN NEATEIIBHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4UTHIBATh IPaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEb aTOMa, HyKJIOHHAs!

MOJECJIb aTOMHOI'O A[pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJga4

PacrioznaBath ¢u3nveckue siBjacHUS (MPOIECChl) U OOBSACHATHh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBaHTOBOW  (DU3UKU:
DIIEKTPUYECKasi MPOBOAMMOCTD, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE  JIEHCTBHS  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MAarHUTHOTO MO Ha
MPOBOAHUK C TOKOM M JIBIKYIIUHCS 3apsif, SJIEKTPOMArHUTHHIE
KojeOaHusi W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, INpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3alUs CBETa, JUCIEepPCHs CBeTa, (POTOINEKTpruIecKuil 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) © DOICKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢busznyecKkue BENUYMHBL: OJJEKTPUUECKUH 3apsjl, cuila ToKa,
DIIEKTPUUYECKOE  HANPSHKCHHE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocth noreHiuanos, J/1C, pabora Toka, HHIYKIUS MarHUTHOTO
nonsi, cuna Ammepa, cuia JlopeHma, WHAYKTUBHOCTh 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

pacCTodHNUC U ONTUYCCKAsA CUJia JIMH3bI, IIPpHU OMMMCAHWUHN IPABUJIBHO
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 BETUUHMHAMU

OnuceiBaTh  WM3yYEHHBIE KBAaHTOBBIC SBIEHUS M IIPOLECCHI,
UCIOJb3Ysl (PU3MUECKHE BEIUYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX
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 OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (DOPMYIIbI,
CBS3BIBAIOIINE JAHHYIO (PHU3MYECKYI0 BEIUYMHY C JAPYTUMHU

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
[OCJIEIOBATEIBHOTO M MapajuleIbHOI0 COEAMHEHUS IPOBOJHHUKOB,
3akoH Jlxoyis — JIeHna, 3aKOH 3JI€KTPOMArHUTHOM MHIYKIUH, 3aKOH
HPSIMOJIMHEHHOTO pacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKEHU CBETA,
3aKOHBI  IIPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U
dorosdexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
UMITyJIbCa, 3aKOH COXPAHEHUs DHIIEKTPUYECKOro 3apsia, 3aKOH
COXpPaHEHHs MacCcoOBOrO 4Wcia, MHocTyldarsl bopa, 3akoH
pPaAMOAaKTUBHOIO pacnajga; MpH JTOM pa3IMy¥aTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUS

(rpanuLbl, 06J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HHAYKIIMU MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

CTpouTh ¥ ONHUCHIBATH M300pa)KE€HHE, CO3JaBAEMOE IUIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

11.10

BBINOTHATE SKCIIEPUMEHTHI IO UCCIeI0BAaHUIO (PU3NUECKUX SBJIECHUIN
U TIPOIIECCOB C HCIOJIb30BAHUEM IMPSIMBIX U KOCBEHHBIX W3MEpPEHUM;
npu 3ToM (GOpMYIHPOBATE MPOOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
DKCIEpUMEHTa, coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000pyI0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBIsITh NpsIMbIE U KOCBEHHbIE H3MEpeHUs (HU3MUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTHUMAJBHBIM COCOO 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

IOpSAMBIX WM3MEPEHUM; IIPU OTOM KOHCTPYUPOBATh YCTAHOBKY,




(buKCUpOBaTh pe3ybTAThl MOJYYCHHOH 3aBUCHUMOCTH (DU3MYECKHX
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 OSKCIEpUMEHTa, Yy4eOHO-
UCCIIEIOBATENILCKOW U MPOSKTHOM ACATEILHOCTH C UCIIOIB30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pYHOBaHUS

Pemate pacu€rHble 3a1a4M ¢ SBHO 33JJaHHON (U3NUECKOI MOJIEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘-IGCKI/IC 3aKOHBI W IPHUHOMWIIBI; HA OCHOBC aHAJIM3a
yCIOBMS 3aJaud  BbIOMpaTh (U3UYECKYI0 MOJEINb, BBLIENATH
¢du3nyeckre BeIMYUHbBI U (POPMYJIIbl, HEOOXOAUMBIE ISl €€ pelIeHus,
IMPpOBOANTD paCLIéTI)I N OLOCHUBATH PCAIbHOCTHL IIOJIYUCHHOI'O

3HAYCHUS (PUINICCKON BETUIHHBI

11.14

Pemlate  kauecTBEHHbIE  3aJa4d:  BBICTPAauMBATh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJICHUM C ONTIOPOM HA U3yUYECHHbBIE

3daKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IeCKI/IC SBJICHUA

11.15

Vcnonb3oBaTe MpU pelIeHUMM Y4eOHBIX 3a/7ad COBPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUS,
MHTEPIIpETallMi U IPEICTaBICHUsS y4eOHOW M Hay4YHO-IOMYJISIPHON
MH(pOpMaLIMH, MTOJIyYEHHON U3 pa3IUYHbIX UICTOYHUKOB; KPUTUUECKHU

AHAJIU3UPOBATD 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 KU3HU

[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 OoOecrieueHHs O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMH W TEXHUYECKUMH YCTPOMCTBaMH, IJsI COXpaHEHUs
30pOBbSI M COOJIOIGHUSI HOPM SKOJIOTMYECKOTO IOBEJICHHUS B
OKpY’KarolIlen cpeze

PabGotaTh B rpymme ¢ BBIIOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh ~ pabOTy  TIPYMNbl, PalUMOHAIBHO  PACHPENEINATh
O0SI3aHHOCTH W IUIAHUPOBATH JICATETHHOCTh 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 [IO3HAHW 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

NEeITEeILHOCTH IO

MEXAHUKA

2.1.1

2.1.2
2.1

2.1.3

#i#HPari#KMMHEMATHUKA

MexaHn4deckoe JABHKCHUC.
OTHOCHUTENBHOCTh MEXaHHYCCKOTO

nBuxeHus. CucreMa orcuéra. TpaekTopus

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

MIEPEMELLIEHUI U CIIOKEHUE CKOPOCTEN

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

MaTepI/IaJIBHOﬁ TOYKHU OT BPCMCHU




514 CBoOonHOe maneHue. Y CKopeHue
o CBOOOIHOTO MaIcHUS

KpuBonuneiinoe naBukeHue. PaBHOMEpHOE
JNBIDKEHUE  MATEPUAIbHOM  TOYKH IO
2.1.5 OKPY>KHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOpPOCTb. ITepuon u 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue  yCTpOMCTBA:  CHUIOMETD,
2.1.6 JBUKEHHE CHapS/IOB, LIEMHBIE M PEMEHHbBIE
nepegadu
IIpakTrueckue paboTHI. HN3mepenue
MIHOBEHHON  ckopoctH.  MccnepoBanue
COOTHOUIEHUS MEXAY MyTsMU,
MIPONUJICHHBIMU TEJIOM 32 IOCJIE0BATEIbHbIC
517 paBHbIE  INPOMEXKYTKM  BpPEMEHU  IpHU
o PaBHOYCKOPEHHOM JBM)KEHUU C HadaJbHOU
CKOpPOCTBbIO, paBHOM Hymwo. H3ydyenue
JNBIDKCHUSI IIIapUKa B BSI3KOM JKHJIKOCTH.
W3yuenne nBUXKEHUS Tena, OpPOLIEHHOTO

TOPHU30HTAJIBLHO

#HPari## IMHAMUKA

IIpyanun ~ otHocurenbHOCcTH — ['amumies.
221 IIepBeii 3axkoH HeroTona. HMHepunanbHble

CHUCTEMBI OTCUETA

) Macca tena. Cuna. IlpuHuun cynepno3unnun

CHUJI

29 Bropoii 3akon HeroToHa 1151 MaTepuaibHON

513 TOYKH B HMHEPIHUATBHON cHCTEME OTcuéra
(UCO). Tpernit 3axkon HeroToHa mis

MaTCpHUaJIbHBIX TOUCK

3akoH  BceMupHoro Tsarorenus. Cuna
224 TsokecTu. IlepBast kocMuueckas CKOPOCTb.

Bec tena

225 Cuna ynpyroctu. 3akoH ['yka




2.3

22.6

227

Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIb)KEHUSI U CHUJla TPEHUS  IOKOS.
Koaddunment tperns. Cua coOnpoTUBIICHUS

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

TexHuueckue yCTpOMCTBA: 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 BEIMYUHBI HX Jedopmanuu.
Uccnenosanue yCIIOBUM paBHOBECHsI

TBépI[Ol"O T€JI1a, UMCIOIIETO OCh BpalllCHUSA

###Par##3AKOHDBI COXPAHEHMA B MEXAHUKE

I/IMHYJ'ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

2.3.1 MaTepUagbHBIX To4eKk. MVMmynbc cuiibl u
N3MEHEHHE UMITYJIbCa Tella
532 3akoH coxpaHeHuss umnyiasca B HCO.
o PeakTnBHOE IBIKEHIE
233 PaGora cuibl
234 MOomHOCTb CHUIIBI
535 Kunernueckas  sHepruss  MaTepuaibHOU
o TOYKH. Teopema 0 KWHETUYECKON SHEPTUN
[Torenunanenas sHeprus. IloTeHnumanbHas
036 SHEprus yIpyro nepopMUpPOBaHHON

npyxuHbl. IloTeHnmanbHas »HeEprus Tena

BOJIM3HU MOBCPXHOCTHU 3emim




HOTGHI_[I/IaHBHBIe N HCIIOTCHIMAJIbHBIC CHJIBI.

CBs13b pa6OTBI HCIMOTCHOHAJIBHBIX CHII C

2.3.7 HU3MEHEHHUEM MEXaHUYECKOU SHEPruu
CHUCTEMBI Tel. 3aKoH COXpaHEHHUS
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 TMpu HEyNpyrom yaape.

HccnenoBanue CBsA3M pa6OTBI CHJIBI C

H3MCHCHHEM MEXaHHMYECKOM OHCPIUu TCJia

3.1

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOAMHAMUKA
###Par###OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.1.1

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

n BSaHMOI[CfICTBHH 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. [llkana temneparyp Llenscus

3.1.6

Mopnens  upeanpHOoro rasza. (OcHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KHHETUYECKON

TCOpHUU UACAIILHOI'O Ir'a3a

AbGcouoTHas TemIeparypa Kak Mepa cpeHei
KUHETHYECKON SHEpPruu TEILIOBOI'O
IBWKEHUs vactull rasa. lllkama temneparyp

KenbpBuna

VYpaBuenue Kianeitpona — Menzeneesa.

3akoH JlaabTOHA




3.1.8

I'azoBble 3ax0HBI. 30mponeccsl B UieaabHOM
rase ¢ IMOCTOSIHHBIM KOJIMYECTBOM BEILECTBA!

U30TEepMa, U30X0pa, n300apa

3.1.9

3.1.10

TexHudyeckue  yCTpOMCTBA:  TEPMOMETP,

OGapometp

[IpakTuueckue paboTsl. M3Mepenue macchl
BO3/1yXa B KJIaCCHOM KoMHarte. MccnenoBanue
3aBUCUMOCTH MEXTY napaMeTpamu

COCTOSIHMSI Pa3pPEKESHHOI'O ra3a

32

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

TepmoanHamuueckass cucreMa. BHyTpeHHs
JHEPrus TEPMOJUHAMMYECKOM CHCTEMBI U

CITIOCOOBI €€ N3MEHEHUS

KomnmyecTBO TEIUIOTHI 1 pa60Ta. BHYTpeHHHH

OHEPIUs OAHOATOMHOI'O NACAJIIBHOT'O Ira3a

323

324

Buapl Termonepenayn: TEIIONPOBOJAHOCTS,
KOHBEKIIHSI, U3Ty4eHue. TerioéMKOCTh Tena.
VnenpHas TEINIOEMKOCTEL BellecTsa. Pacuér

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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4.1

3.2.8

[IpakTnueckue paboThI. N3mepenue

yAEIbHON TEMI0EMKOCTH

##HPari#H## Al PETATHBIE COCTOSHMA BEIIIECBA. ®A30BbIE

INEPEXO/bI

3.3.1

332

[TapooGpazoBanue u KOH/ICHCAIIHS.
Hcnapenue u xunenwe. YenbHas TeruioTa
apooOpa3oBaHMUsL. 3aBHCUMOCTh

TEMIICPATYPhI KUIICHUA OT AaBJICHUSA

AOCONIOTHAS W OTHOCHUTENbHAS BJIAXKHOCTH

BO31yxa. HacelmeHHslii nap

3.33

Teépmoe  Temo.  Kpucrammueckue U
amopdHble Tena. AHU30TPONHUS CBOWCTB
KpuCTaJlJIOB. )KI/II[KI/IG KpHuCTaJlJIbI.

CoBpemeHHbIE MaTeprallbl

3.3.4

3.35

3.3.6

[InaBnenuve u Kpucraumzauus. Y JelbHas
TerioTa mwiasiaeHus. Cyonumanus
VYpaBHeHHe TEII0BOro 6anaHca
TexHuueckue yCTpPOMCTBA: TUIPOMETP U
NICUXPOMETP,  KaJOpPUMETP,  TEXHOJIOTUU
MIOJIyYEHHUSI COBPEMEHHBIX MaTEPHAIIOB, B TOM

YHUCJIC HAHOMATCPpHUAJI0OB, 1 HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboTHI. Nsmepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA
###HPar#t##OJIEKTPOCTATUKA

4.1.1

4.1.2

OnexkTpu3anus Tel. OJEKTPUUYECKUI 3apsi.
JIBa Bu/1a 2JEKTPUUECKUX 3aPsII0B
[IpoBoaHMKY, JTUDIIEKTPUKU U

MOJTYTPOBOIHUKH

4.1.3

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

B3aumoneiicteue 3apsanoB. 3akon Kymnona

Onexkrpuueckoe  mnose.  Hampsok€HHOCTB

3JIEKTPUYECKOIO TI0JIAL. [TpuHIMN




4.2

4.1.6

cynepno3uiuu. JluHuM — HANPSHYKEHHOCTH
3JEKTPUUYECKOTO MOJIS

Pabora cun OJICKTPOCTATUYCCKOI'O  I1OJIA.

Ilorenuuan. Pa3HocTh NOTEHIINATIOB

4.1.7

HpOBO,IIHI/IKI/I U OUSJICKTPUKU B IMOCTOAHHOM
OJICKTPUYCCKOM  IIOJIC. I[I/IBJICKTpI/I‘IeCKaH

IMPpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTb. Konpaencarop.
DneKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpA.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa

4.1.9

Texnudeckue yCTPOHCTBA:  3JIEKTPOCKOIL,
AIIEKTPOMETP, IJIEKTPOCTATHYECKash 3aIluTa,
3a3eMJIeHHE AIIEKTPONIPUOOPOB,

KOH/JIEHCATOP, KCEPOKC, CTPYWHBIN ITPUHTED

4.1.10

[IpakTueckue paboTHL. Hsmepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

HHPar##H#ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJIAX

YcaoBus CYIICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 JJIEKTPUYECKOTO TOKa. MCTOYHMKHM TOKA.
Cuia Toka. [TocTossHHBIN TOK
4.2.2 Hamnpspkenue. 3akon Oma a1 ygacTka 1enu
423 DNEeKTPUUYECKOE COMPOTUBJICHUE. Y IeThHOE
o CONPOTHUBIICHUE BEILIECTBA
124 [TocnenosarensHoe, napajuieIbHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
PaGora snextpudeckoro Toka. 3akoH [xoyns
4.2.5
— Jlenna
4.2.6 MOIIHOCTB JIEKTPUYECKOTO TOKA
anexTpoaBxkymas cuna (mamee — JJC) u
427 BHYTPEHHEE  COMPOTUBIECHUE HCTOYHHKA

ToKa. 3akoH Oma s NOJHOW (3aMKHYTOM)

BHCKTqueCKOﬁ OCIIN. KOpOTKOC 3aMbIKaHHUC




4.2.8

4.2.9

ONEeKTpOHHas  IPOBOAMMOCTb  TBEPIBIX
METAJUIOB.  3aBUCUMOCTb  COIPOTHBIICHUS
METaJIOB oT TEeMIIepaTyphl.

CBepXnpoBOIUMOCTD

DJIeKTpUYECKUMH TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

[TonynpoBoHUKHU. CobcTBeHHAS u
prUMecHast IPOBOANMOCTD
I0JIyIpOBOAHUKOB. CBOMCTBA p-n nepexona.

[TonynpoBoIHUKOBBIE TPUOOPHI

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

DIeKTponn3

DIEeKTPUUIECKHUI TOK B rasax.
CaMOCTOSTEIbHBIN U HECAMOCTOATEILHBIN
paspsn. Paznudnbie TUITBI CAMOCTOATEIHEHOTO

pazpsna. Monnus. [1nazma

TexHnueckue  ycTpoiicTBa:  aMIEpMeETp,
BOJIBTMETD, peocTar, HUCTOYHHUKU TOKa,
JJIEKTPOHArpeBaTENIbHbIE npudopHl,
3JIEKTPOOCBETUTEIILHBIE npuOopHI,
TEPMOMETP  CONPOTHUBIICHUS, BaKyyMHbIN
JUOJl, TEPMUCTOPbl U  (HOTOPE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, raJlbBaHUKa

[IpakTnueckue paboThI. Nzyuenne
CMEILIAaHHOTO COEIMHEHUS PE3UCTOPOB.

N3smepenne DJIC ucTOYHMKA TOKAa M €ro
BHYTpEHHero conpotusieHus. Habmronenue

QJICKTPOJIMU3a

11 KIIACC

Kon Koanposepsiemoro
pasaeJa 3JIEeMEeHTAa

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUSA

4

OJIEKTPOJMMHAMUKA




4.3

###Par#M AT HUTHOE I10JIE. DJIEKTPOMATI'HUTHA A

4.3.1

NHAYKINA
IlocTosHHble MarHuThl. B3aumoneicTsue

IIOCTOSAHHBIX MarHuToB

432

MaruutHoe 1on€e. BekTop MarHUTHOMN
nHAyKUMd. [lpuHiun  cynepno3uuuu.
JIuaum MarmutHOM MHAYKuMU. KapruHa
JUHUM  MarHUTHOM  HWHIYKIMU  TIOJIS

IIOCTOSAHHBIX MAarHuToOB

433

434

MarHuTHOE T0Jie TMPOBOJHUKA C TOKOM.
Kapruna nuHMI OIS JUIMHHOTO MPSIMOTO
MPOBOJIHUKA W 3aMKHYTOT'O KOJIBIIEBOTO
IIPOBOJIHUKA, KATyIIKH C TOKOM. OnbIT
Opcrena. B3aumozeiictBue npoBOIHUKOB

C TOKOM

Cuna Amnepa, €€ MOyJb U HallpaBJIEHUE

4.3.5

4.3.6
4.3.7

4.3.8

Cuna  Jlopenma, e€ wmonyib H
HampaBjieHue. JIBuKeHue 3apsyKEHHON
YaCTHUIIbI B OJJHOPOJHOM MarHUTHOM TIOJIE.
PaGora cunsl Jlopenia

SIBneHune ANeKTPOMArHUTHON UHAYKIIMU
[ToTok BekTOpa MarHUTHOM MHAYKLIUH
OJIC WHIYKIHUH. 3akoH

3JIEKTPOMAarHuTHOW MHAyKInn Papanest

4.3.9

BuxpeBoe anextpuueckoe mone. I/C
WHAYKIUH B IMPOBOJHUKE, IBHKYIIEMCS
MOCTYTATEIBHO B OJTHOPOZHOM

MAargouTHOM II0JIE

4.3.10

[IpaBuio Jlenna

4.3.11

4.3.12

NHIyKTUBHOCTB. SABnenue
camonnaykiuu. 3/1C camonHyKuuu

3HepPH}I MAaroiuMTHOr0O IMOJIA KaTyliKu C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIE




TexHudeckue yCTPOMCTBA: IIOCTOSTHHBIE

MarHMTBhl, ANIEKTPOMArHUTHI,
4.3.14 JJIEKTPO/IBUTATEb, YCKOPUTEIH
JIEMEHTApHBIX ~YacTUll, HHAYKLMOHHAs
neyb
[IpakTnueckue  pabOTHI. N3yuenne
MarHuTHOIO TMOJIA KaTyIIKH C TOKOM.
4315 HccnenoBanue AeUCTBUSA  IOCTOSTHHOTO

Mar"gura Ha pamKy C TOKOM.
Uccnenosanue SIBJICHUS

SHeKTpOMaFHHTHOﬁ HHAYKIOUN

KOJIEBAHUMA 1 BOJIHBI

#HPari#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE

KOJIEBAHUA

5.1.1

KonebarenbHast cucrema. CBoOOnHBIE
KoJjieOanusi. ['apMoHMYecKkue KosieOaHus.
[lepuon, wacrora, ammumTyga u ¢asa

Koyie0aHuit

5.1.2

5.1.3

5.1

5.1.4

5.1.5

[IpyxxuHHBIA MasTHUK. MaremMaTnuecKui

MasaATHHK

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe u IUHAMHAYECKOEe

OIMCAaHME KOJIeOATEILHOIO JABHIKCHUA

[Ipespamenue SHEPrUU npu
rapMoHMYeckux  koneOaHusx.  CBs3b
aMILTATYbI KoseOaHui UCXOJIHON
BEJIMYMHBI C aMIUTUTYJaMU KoJieOaHui eé

CKOPOCTH M YCKOPEHUs

Konebarenbubiit  koHTyp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KoJIeOaHHs B
uaeaJbHOM  KOJIeOaTeIbHOM  KOHTYpE.
AHamorusi MeXIy MeXaHHYeCKUMH |
AJIEKTPOMArHUTHBIMU KOJIEOaHUSMU.

®opmyna Tomcona




5.1.6

5.1.7

3akoH COXPAHCHUS SHCPTHUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BriHyX1eHHBIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpuBasl. BreinyX1eHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHHsI.

5.1.8

5.1.9

5.1.10

5.1.11

5.1.12

Ilepemennbiii  Tok. CuHHYCOUAANBHBIN

MePEMEHHBIN TOK.

Mo1mHOoCTb [IEPEMEHHOT0 TOKA.
AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSAXKCHUA

Tparcdopmarop. IIpousBoxactio,
nepeaaya v moTpedieHHe dIEKTPUIECKON
SHEPruu. OKOJOTUYECKHE PHUCKH IIpU
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BAHUS

QJICKTPOSHECPIUN B HOBCGHHGBHOﬁ KHN3HU

TexHuueckue ycTpoiicTBa: cedicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTpoIepcaavd

[Ipaktuueckue pabotsl. HcciaenoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpysa. MccrnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COECTMHEHHBIX KOHJIEHCATOPAa, KaTyIIKU U

pe3ucropa

##HPar#MEX AHUYECKUE N OJIEKTPOMAI'HUTHBIE BOJIHbI

Mexanuueckue BOJIHBI, yCIIOBHUS

pacnpoctpanenus. Ilepumon. CxopocThb

5.2 521 pacnpocTpaHeHusT M JUIMHA  BOJIHBL.
[Tonepeunsle ¥ MPOIOIbHBIE BOJTHBI

522 #H##HPar## NntepdepeHuys u qudpakuus

MEXaHHNYECCKHUX BOJIH




523

524

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

BricoTta Tona. TeMOp 3Byka

DNEKTPOMarHUTHbIE BOJIHBI. Y CJIOBHUSA
M3JIYYeHHUS! AJIEKTPOMATHUTHBIX  BOJIH.
B3aumuas opuentanus BektopoB E, B 1 v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

5.2.6

5.2.7

CBolicTBa  JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHue, IpeIOMIICHHUE, TOIIpH3anus,
mudpakuusi, uHTepdepenuus. CkopocTh

QJICKTPOMAaruuTHBLIX BOJIH

[Ixana AIIEKTPOMArHUTHBIX BOJIH.
[IpumMeHeHne 3IeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

[TpuHIMIBL PasMOCBSI3N U TEJIECBUCHHUS.
Paguonokarnus. DNeKTpOMarHuTHOE

3arpsAI3HEHUE OKPYXKAIOLIEH CpeIbl

5.2.8

TexHu4eckue yCTpoNCTBA: MY3bIKaJIbHBIE
MHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHHUKE W MEIULUHE,
pagap, paguONpPUEMHHK,  TEIEBHU30D,

aHTeHHa, TenedoH, CBU-neun

5.3

##HPartH##OII TUKA

5.3.1

5.3.2

533

[IpssmonuHeitHoe pacrpocTpaHeHne

CBETa B OAHOPOAHOM cpexe. Jlyd ceera

OtpaxeHne cBeTa. 3aKOHbl OTPaKEHHS
ceta. [locTpoenre n300pakeHuii B TTIOCKOM
3epKajie

[Ipenomnenne cBeta. 3aKOHBI MPETOMIICHUS

CBCTa. AOCOIIOTHEIN IIOKa3aTcJib

MIPEIOMIICHHUS

5.34

[TormHoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIN yroy MOJHOTO BHYTPEHHETO

OTpaKEHUS




535

5.3.6

5.3.7

Hucnepcuss cBera. CIIOXKHBIA COCTaB

Oenoro ceera. Llser

Cobuparoliiue u paccerBarolIne JIUH3BI.
Tonkas nnH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
[Toctpoenue M300paskeHMi B
coOMparIIUX U PACCEUBAIOIINX JIMH3AX.
dopmysia TOHKOM JIMH3BL. Y BEIUYEHHUE,

aBaeMoe€ JUH30H1

Hpez[enbl MMPUMCHUMOCTHU

r€OMETPUYECKON ONTUKHU

5.3.8

Wntepdepentms  cBera. KorepentHbie
UCTOYHMKM.  YCIOBUS  HAOMIOACHUA
MaKCUMYyMOB 51 MHUHHMYMOB B
UHTEp(PEPEHIIMOHHON KapTHHE OT [JBYX

CI/IH(ba?;HI)IX KOTCPCHTHBIX HCTOYHHUKOB

5.39

5.3.10

5.3.11

5.3.12

Hudpaknus  ceera.  JudpaknuoHHas
peméTka. YcnoBue HaOMIOEHUS TIIaBHBIX
MaKCHUMYMOB npu najIcHuu
MOHOXPOMATHYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEIIETKY

[Monspuzanus cBera

TexHuyeckue yCTpOWCTBa: OYKH, IyMa,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKpPOCKOII,  TEJECKOM,  BOJIOKOHHAS
OIITHKA, nudpakiMoHHass — peméTka,

TOJIApOn

[Ipaktuueckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu cBeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunbl IPUMEHMMOCTH KIACCUYECKOMN
MEXaHUKH. [TocTynater TEOPUH

OTHOCUTCIIBHOCTHU! HWHBAapUAaHTHOCTDb




7.1

7.2

MOAYJid CKOPOCTH CBC€Ta B BaKYyyMC,

MPUHIIMIT OTHOCUTEILHOCTH DUHIITEHHA

OTHOCHTENHLHOCTD OIHOBPEMCHHOCTH.

6.2 3amelsieHHe BpPEMEHU M COKpaIleHUe
JUINHBI
6.3 DHEprust ¥ UMIYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3p Macchl C SHEPrued M UMITYJIbCOM
6.4 CBOOOJHOW YaCTULBL. ODHEPrus TMOKOS
CBOOO/THOI 4aCTHUIIBI

KBAHTOBAA ®U3UKA
#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. Popmyna Ilnanka cBs3m
7.1.1 sHepruM (POTOHA C €r0 YaCTOTOW. DHEPrus

1 UMITYJIbC (POTOHA

OTtkpsiTHE 51 HCCIIEIOBAHNE
7.1.2 dbororddekra. Onbiter A.I'. CroneTona.

3akonsl hoTorddexTa

YpaBHeHue DHHIITEHA hilae: ¢
7.1.3 dbotorddexra.  «KpacHas  rpaHuUIA»
dboTorddexra
7.1.4 Jasnenue ceera. OnwiTel [1.H. JIeObenena
7.1.5 XUMHYECKOE JEHCTBHE CBETA

TexHuueckue ycTpoiicTBa: (POTOIJIEMEHT,
7.1.6 ¢dboTonaTuuK, COJIHEYHas Oarapes,

CBETOAHNO

CTPOEHUME ATOMA

Monens atoma Tomcona. OnbITEI
7.2.1 Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HJ'IaHCTapHa}I MOJCJIb aTOMa

IToctymater  bopa.  M3znyuenue wu
norjouieHne (GOTOHOB TpU TEpPeXoie
7.2.2 aToMa C OJHOI0 YPOBHsS JHEPrUM Ha

apyro.  Buasr  cmektpoB.  Cnekrtp

YPOBHEU dHEPrUM aTOMa BOJAOpPOa




7.3

7.2.3

7.2.4

BosiHoBBIE cBoOliCcTBa yactuil. BoisHbl ae
Bbpoitss. KopnyckynsipHo-BOJIHOBO#
nyanu3M. Jludpakius 5SIeKTpOHOB Ha

Kpucrajuiax

CroHTaHHoOE U BBIHYXXJICHHOC U3JIYUCHUC.

YCTpoiicTBO M PUHIIMIT pabOTHI J1a3epa

7.2.5

TexHudeckue ycTpoucCTBa: CIIEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

7.3.2

ITpaktnueckue paborel. HaGmonenue

JIMHENYaToro CIICKTpa

ATOMHOE APO

Metoapl HAOMIONEHHUS W PETUCTPAINU

QJICMCHTAPHbIX YaCTUIT

OTkpbITHE PATUOAKTUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuro cocrtaBa
panuoakTuBHOrO u3nmydeHus. CBoiicTBa
anbda-, oera-, ramma-u3JIydeHHUs.
BnusiHre paauMoakTUBHOCTH Ha JKUBBIC

OpraHu3MBbI

7.3.3

7.3.4

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsn siapa. MaccoBoe 4nciio

sapa. M3oTonsl

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. [amma-
n3JlydeHue.  3aKOH  PaJUOAKTUBHOIO

pacmania

7.3.5

3Hepr1/151 CBJI3M HYKIIOHOB B  dApC.

SAnepusie cunbl. Jlepekt Macchl sapa

7.3.6

7.3.7

SAnepuble peakuuu. JlenmeHue W CHHTE3
A1ep
Snepusiii  peaktop.  TepMosnepHsli

cunte3. [IpoOiembl U  MEPCHEKTUBBI




7.3.8

7.3.9

7.3.10

8.1

8.2

SIIEPHOM  DHEPreTUKU. OKOJOTMYECKUE

ACIICKThI H,I[CpHOfI OHCPICTUKHU

DneMeHTapHble  4acTUllpl.  OTKpbITHE
II03UTPOHA. @DyH1aMEHTAIIbHBIE

B3aUMOJICUCTBUA

TexHuueckue yCTpOMCTBa:  JO3UMETD,
Kamepa BuWibCOHa, SEpHBIA pPEAKTOP,
aToMHas 6om0a

[Ipaktrueckue padotel. HccnenoBanue
TPEKOB YacCTUIL (o TOTOBBIM

(dhoTtorpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3mHOro Heba. Co3Besmus, sipKue

3Bé3I[LI, IJ1aHCThI, X BUAUMOC IBMXKCHUC

Conneunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIBI. IImaneThI-TUTaHTHI u ux
CIITYTHUKH, KapPJIUKOBBIC ITJIAHCTHI. Maribie

testa COTHEYHON CUCTEMBI

8.3

8.4

8.5

Connne, d¢otochepa u  armocdepa.

ConHeuyHas akTUBHOCTD
Hcrtouynuk sneprun CosHua u 3BE37

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKU:
Macca, CBETUMOCTb, painyc, TeMIIepaTypa,
ux B3aUMOCBSI3b. Juarpamma
«CHEKTpaJbHbI KJIacC — CBETUMOCTBY.
3BE3bl  TJIABHOW  MOCJEI0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JJIsi

3BE3/] ITIaBHOM MOCIEN0BATEILHOCTH

8.6

8.7

#H##Par###BHyTpeHHEe CTpOECHHE 3BE3.
CoBpemeHHbIE IIPEICTABIICHUS 0
MIPOUCXOXKIAEHNH M 3Bomonnn ConHboa u

3BE31. DTanbl )KU3HU 3BE3T

Mineunsiii Ilyte — Hama TamakTuka.

CnupanpHasg  crpykrypa  [anmakTtukw,




8.8

pacnpeneneHue 3BE3N, rasa W IbUIM.
[Tonoxenue wu ngBwxkeHue CoyHIAa B
lanaktuke. Ilmockas u cdepuueckas

IOACHUCTEMBI TamaxTukn

Tunel ranakTuk. PaguoranakTukd U

KBa3apbl. YEpHBIE ABIPHI B AAPAX TAJAKTHK

8.9

Bcenennas. Pacmmpenue BceneHHOiM.
3akoH XaOOma. Pa3Oeranuwe rajgakTuK.
Bo3pact u paguyc BcenenHoil, Teopus
Bonbmoro B3peiBa. Mojens «ropsiyeit

Bcenennoi». PennkroBoe usinyueHue

8.10

MacmrabHast  ctpykrypa  BceneHHoi.
Meraranaktuka. Hepeménnbie mpooiiempl

aCTPOHOMHH




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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