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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOHM 00pa3oBaTelbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxxke c¢ yudéroM (enepaibHON paboueil mporpaMMbl BOCHUTAHUS U
KOHIICTIIIUM TIpeTno/laBanus ydeOHoro mpeamera «Dusmka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon depnepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kiaccoB npu 00yueHuun
ux (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEMETHBIM U METANPEIMETHBIM pe3yiibTaTaM O0yUeHHUs, a TaKKe
YUYUTHIBAET HEOOXOJUMOCTh peah3allii MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYYHBIMH YUY€OHBIMH MpeMeTaMu. B Hell onpeensitoTcsi OCHOBHbIE
1IN U3y4eHUs! (PU3UKHU Ha YPOBHE CPEAHEro OOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUsI Kypca (HU3UKH: JIMYHOCTHBIE, METANpEIMETHEIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gu3MKe BKIIOYALT:

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

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « @u3nkay 1o rojgaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJsiee OONMX 3aKOHAX MPHUPOIbI, BHICTyIAs B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HIkoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir uW actpoHomueid. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpenelseT XapakTep W pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHM B cepe IHEPTeTUKH, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJTyYeHUs] HOBBIX MaTEpHaJIOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3UKYM BHOCUT OCHOBHOW BKJIa/l B (hOPMHUPOBAHNE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydaroruxcs, B (OpMUPOBaHHE YMEHHI TPUMEHSATh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJTHEHUU UMH YYEOHBIX HCCIICI0BaHUM.

B ocHOBY Kypca pu3uku i ypoBHS CpeHEro 00111ero 00pa3oBaHUsI OJIOKEH
pAI Uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €70 TTOCTPOSHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes ecenepanuzayuu. B COOTBETCTBHMM ¢ HEW Matepuan Kypca (Qu3nuku
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(opMUpOBAaHKE MPENCTABICHUM O CTPYKTYpPHBIX YPOBHSIX MAaTE€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
¥ DKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kype pu3nku npeamnoaaraet 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJIOTMYECKHX MPHIOKEHUN H3yYECHHBIX
TEOPHUN U 3aKOHOB.

Hoes oxonocusayuu peamusyercss MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJIEp)KaHMsl, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OOCYXIACHHS
npo6JieM pallMOHAIBHOTO IPUPOONIONIb30BAHMS U HKOJIOTHUYECKOM 0€3011aCHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKHM Ha ypOBHE CPEIHEro OOLIETo
oOpa3oBaHMsl SABJAIOTCS (u3nueckue Teopuu (hopMHpoBaHHE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UYECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIs ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-esITeIbHOCTHBIN MOJX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTANIBHOU JESITEIbHOCTH O00YyYaroluXcCsl.
Jlnst 6a30BOro ypoBHA Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOrpaMMe
no (usuke 0ObEeIWHEHBI B OOMIUN CIUCOK YYEHUYECKHUX MPAKTHUYECKUX PaboT.
Bbiienenne B yKka3aHHOM IepedHE J1abOpaTOPHBIX padoOT, MPOBOJUMBIX ISt
KOHTPOJISL U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOro Mpoliecca
UCXOJI1 U3 OCOOEHHOCTEW IUIAHUPOBAaHUS U OCHalleHus kaOuHera ¢usuku. Ilpu
3TOM OO0EcleunuBaeTcsl OBJaJCHUE OOYyYarolIMMHUCS YMEHUSMU MPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICAOBAaHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPETI0KEHHBIX THIIOTES.

bosnpioe BHUMaHuE yAENSIeTCS PEUIEHUIO PACUETHBIX M KAUECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacUETHBIX 3a/1a4 IIPUOPUTETOM SIBJISIFOTCS 3a0a4U C SIBHO 3aJaHHOU
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TMPUMEHSATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOro pasziena Kypca, TaK U HWHTErpUpys 3HAHUS W3
pa3HBIX pa3nesioB. [ KaueCTBEHHBIX 3a7a4 NPHOPUTETOM SIBIISIIOTCS 3aJIaHUS HA
OOBSICHEHHE TPOTEKAHUS (PU3NYECKHX SIBICHUM M MPOILIECCOB B OKPY’KAIOIIEH
XKU3HH, TpeOyroume BbIOOpa (U3MYECKON MOAENU g CUTYyallMH MpakTHUKO-
OPHUEHTUPOBAHHOTO XapakKTepa.



B cootBerctBuu ¢ TpedoBanusiMu GI'OC COO k MaTepuaibHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mporecca 0a3oBbId YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOiiero oOpa3oBaHUs JOJKEH H3y4aTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3UMKU WM B YCJIOBHMSIX HHTETPUPOBAHHOTO KaOWHETa MpPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1UKiIa. B kabuHeTe (U3NKU JOHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
bu3HMKe yUSHUYECKHUX MPAKTUYECKUX PabOT U IEMOHCTPAIMOHHOE 000pYI0BaHKE.

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

JlaGopatopHoe o00OpyJIOBaHHE [JII YUYEHUYECKHX MPAKTUYECKUX pabdoT
dbopmupyeTcss B BUJE TEMATHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJHOTO KOMIUIEKTa Ha JByX oOyuaromuxcs. TemaTnueckue KOMILUIEKTHI
7a00paTopHOTO O00OPYAOBAHUS JOJKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCIOJIb30BaHUU AHAJIOIOBBIX M LHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OPATOPUH.

OCHOBHBIMM LEJIIMU U3y4EHUS PU3UKHU B 001IEM 00pPAa30BAHUU SBIISIFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHUE HUX HMHTEUIEKTYaJIbHBIX M TBOPYECKUX
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 yMeHUH OOBSACHATH SBJIECHHUA C HCHOJb30BAHHEM
(bu3MYEeCKUX 3HAaHUN U HAYYHBIX JOKA3aTEIbCTB;

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

JlocTrmxeHne 3TUX Lene o0ecreynBaeTCsl pelieHeM CIIeIyIoMMuX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:

e MpuOOpEeTEeHNE CUCTEMbI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKJIIOYAs MEXaHUKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPU3UKU;

e (opmMupoBaHue yMEHUU TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MPUPOAEC U I NPUHATHUA
IIPAKTUYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pelIeHHs] pa3MYHbIX 3a7ad C SIBHO 3aJaHHOU
duznyecKkol Monebplo, 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 TIPOBEIACHHUS
(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 OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepedeHb JIaOOpaTOPHBIX M
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOD
MpoBeNeHUsT J1a0OpaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



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. I'paHUIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpA, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE U3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe ABWKeHHE. OTHOCUTETBLHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcué€ra. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpeAHsIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTe€puaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
ClioxkeHue nepemMeneHuil U CII0KEHNE CKOPOCTEM.

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

CBoOosHOE TazieHre. Y CKOpeHue CBOOOIHOTO MaieHUSI.

KpuBonmHeHOE NBUKEHUE. [[BH>KEHNE MaTEPUATIBHON TOUKHU MO OKPYKHOCTH
C TOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JUHENHAsA CKOPOCTb.
[lepuon u wactora obparieHus. LleHTpocTpeMUTEIPHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIZIOB, IICTTHBIC U PEMEHHBIC MepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUS.

[IpeoOpa3zoBanue IBUIKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnionenue aBukeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpasneHnue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUS MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yueHnne nBUXKEHUS Tella, OPOIIEHHOTO 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 tarorenus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

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

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

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOTO 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 MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Tea. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne nBuxeHust OpycKa 1Mo HaKJIOHHOM IJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HMKAIOIIMX B IPYKHHE U
pe3nHOBOM 00paslie, OT UX AepopMaiu.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILECHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

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

Pa6ota cuibl. MOIHOCTH CHUJTBI.

Kunernueckass 3Heprusi MarepualibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOU DHEPIUU.

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

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboOThI
HEIOTEHIUAIBHBIX CUJI C '3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPaHEHUS MEXaHUYECKOU YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyecknue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOILOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIMATLHON SHEPTrUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii skcnepumenm, nabopamopmuvie pabomul

N3ydyeHne abCOIIOTHO HEYNPYroro yaapa C MOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsI3u pabOThl CHIIBI C U3BMEHEHHUEM MEXAHMYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MoJgiekyasipHast u3nKa 1 TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBWKEHUS U
B3aUMOJICMCTBUSI YaCTUIl BelecTBa. MOJENIU CTPOCHUs Ta30B, XUIKOCTEH U
TBEPBIX TE U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u e€ usmepenue. lllkama temneparyp
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.

TexHn4eckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHCHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BeliecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUIA.

OneIThl 10 U PY3UHN )KUIKOCTEN U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

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

OnbIThl, WUIFOCTPUPYIOIINE YPABHEHHE COCTOSHUS HJICAIBHOIO Tas3a,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Onpenenenue Maccsl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHHM
00bE€Ma KOMHATHI, JaBJICHUS U TEMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MApaAMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnogvl mepmoouHamuxku

TepmoanHamuueckass cucrema. BHYTpeHHSsS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIoCcOObI €€ n3MeHeHus. KonnuecTBo TemioThl U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEallbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJHOCTb, KOHBEKIIUS, U3TyUYeHHUE. Y IeNIbHAsI TEIMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpEaaye.

[lonatue 006 aamabaTHOM Tmporiecce. llepBbIli 3aKOH TEPMOJMHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3ompoleccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

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

TemnoBble  MamuHbl.  [IpUHOUMIBI  OEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanusi PHEPrUM B TEIUIOBBIX MamuHax. KoadduumeHt mnosne3noro
nevictBus TemioBod mamuHbl. [{ukn KapHo u ero kospduuMeHT MOJIE3HOTO
JEUCTBUS. DKOJIOTHYECKUE TIPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

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

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIepaTyphl) Teja Mpu Terionepeaaye.

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

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Azpecamuiwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u kKoHJeHcarus. Mcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUIIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctauioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpUcCTaJUTM3aIus. Y IeJapHasl TerioTa miaBienus. Cyonumanus.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHUCJIE HAaHOMATEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenuve npy NoHWKEHHOM JIaBJICHUU.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTALTMYECKOTO BEIlECTBRA.

JleMOHCTpanus KpUCTalIOB.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DiaekTpoauHaMHUKAa
Tema 1. Inekmpocmamuxa
DneKTpu3anus Tey. DISKTPUUECKUi 3apsia. J[Ba BU1a 3JI€KTPUUECKUX 3apsII0B.
[IpoBOIHUKM,  UAJIEKTPUKA W TOJIYHNPOBOAHUKU. 3aKOH  COXPaHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUUYECKUI 3apsi.
Onextpuyeckoe mnose. Hampsoxk€HHOCTh 3yieKTpuueckoro mnojs. [IpuHuun



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 MIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS 3JIEKTPOMETPA.

B3anMopenicTBre HAANEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM TI0JIE.

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

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbsiii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

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

Hanpspxkenue. 3akon OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. Y IEIBHOE CONPOTHBIIEHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApaIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

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

DNEKTPOJBIXKYIIAA CHJIA U BHYTPEHHEE CONMPOTUBIECHHWE HWCTOYHHKA TOKA.
3akoHn Oma /11 MOJTHOM (3aMKHYTO#) AyieKTpudeckoi memnu. KopoTkoe 3aMbIKaHue.

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

DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U MpUMECHAas MPOBOJIUMOCTb
NOJIypoBOJHUKOB. CBoicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

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



DnekTpuyeckuii Tok B raszax. CamMoCTOSITEIbHBIN M HECaMOCTOSTENbHbIN
pa3psa. Momuus. [Inazma.

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

Jlemoncmpayuu

M3mepeHre CUiTbl TOKA U HAIPSKEHUS.

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

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue DSIIEKTPOABWKYIIEH cuibl. KopoTkoe 3ambIKkaHuE
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 3JIeKTPOIBUKYIIEH CUIIbI MCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusza.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPIKATENbHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMoN0THH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonwsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BEIUMYMHA, 3AKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napaboa, rumnepOosna, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUH:
CUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXK]IECTBO,
BEKTOPBI U UX NMPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEIUIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJIIPHAS MACCA, TETJIOBBIE CBOMCTBA TBEPABIX TEJI, dKUIKOCTEN U Ta30B,



AIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  DJIEKTPOJMTHYECKAass  JIUCCOLMAIus,
raJibBaHUKa.

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

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoasi TypOuHa, OBITOBOM XOJOAUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUN
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. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

ITocTossHHBIE MarHUTEL. B3anMoaeicTBHE MOCTOSHHBIX MArHUTOB. MarHuTHoe
noje. Bektop MarauTHOM MHAYKIUU. [[pUHIMN Cyneprno3UIIMA MAarHUTHBIX MOJICH.
JIluanu MarHuTHOM wuWHAYKIMU. KapThHa JIUHUNA MarHUTHOW WHAYKIMM TIOJIS
MOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MArHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre NpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
WHAYKIUK. OJIEKTPOABIKYIAs CWia HWHAYKIUH. 3aKOH 3JIEKTPOMArHUTHOM
nHaykuuu dapazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABMKYIIAs CHJIA HHAYKUAH B
ITPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJHOPOAHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIAsd CHJIA
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISl KATYIIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCTHUI], UHIYKIIUOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT IpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIIMY MAarHUTHOTO TTOJISL.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON UHTYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJABUKYIIEH CHIIBI MHIYKIHH OT CKOPOCTH WM3MEHEHHS
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.

Paszpgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonunyeckue konedanus. Ilepuon, wacrora, amrmumryaa u ¢asza KoyieOaHUM.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHUE TapMOHUYECKHUX
koJiebanuii. [IpeBpaiiieHre HEPrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCAHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMAarHUTHIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPrUu B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusAX. BrIHYXI€eHHbIE MEXaHUUECKUE
kosie0anus. Pezonanc. BoiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsI.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MIEPEMEHHOIO TOKAa. AMIUIMTYAHOE W JACHUCTBYIOIIEE 3HAYEHHUE CHUJIbI TOKA WU
HaIpsHKEHUS.

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

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOATeNbHON 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.

Pe3oHaHCc mpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOpa, 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 MOCIE0BATEIbHO COSAUHEHHBIX
KOHJIEHCATOpa, KaTYIIIKU U PEe3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JiuHA BoJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u nuPpakuus MEXaHUYECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aunmnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpaKCHUE, MpesIoMJICHUE, Moysipu3anus, audpaxuus,
unrepdepenius. CKopocTh JIEKTPOMarHUTHBIX BOJIH.

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

[IpuHLMTBI pagUOCBSI3U U TeNeBUACHUS. Pannonokanusi.

DJIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIPOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Komne06mromeecs Teno kKak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOmronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KOJeOaHUM.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHHE,
noJisipu3anus, IMPpaxuus, UHTEpPEpeHIIHs.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETAa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOYHUK CBETA.

OtpakeHue cBera. 3aKOHBI oTpaxkeHusi cBeta. [locTtpoenne n3zobpaxeHuit B
IJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cseta. CiioxHbIi cocTaB 6enoro cera. L{Ber.

Cobupatouiue 1 pacceuBaroue JMH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxkeHuil B COOUpAIOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOU JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKON ONTHUKH.

BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YcIoBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHUYecKue YyCTpONCTBAa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyla,
¢doToanmapaT, NPOEKIMOHHBIA anmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

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

[TomHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesib CBETOBOAA.

HccnenoBanrie CBOMCTB H300paKEHUH B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOMa.

HaOmronenue natepdepeHinm ceera.

HaOmronenue nudpakiuu cBera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIbO TPU3MBI.

[Tony4yenue criekTpa ¢ MOMOIIbI0 JUPPAKIUOHHON PEIIETKH.

HabGnrogenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.



HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaOGmronenne nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKON MexaHUKH. [locTyaTel criennanbHOM
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJIYJII CKOPOCTH CBETa B BAKyyME,
MPUHIIUAN OTHOCUTEIBHOCTU DUHINTEHHA.
OTHOCHUTEIIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PEISITUBUCTCKON YaCTULIBI.

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

Pazgen 7. KBanToBasi pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. opmyna [Inanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa st hoToddpdexra. «KpacHas rpaHunar
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOEe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®oTo3(PheKT HA YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiThl Pesepdopna mo paccesHUiO 0 -4acTHII.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mnorionieHue
(GOTOHOB TpU MEepexojie aToMa C OJHOTO YpPOBHS JHEPTrUU Ha JApyroi. Bumbl
cnekTpoB. CIIEKTp YPOBHEW SHEPTUU aTOMa BOJIOPO/IA.

BosiHoBbIe cBolicTBa yacTtull. Bosnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHH4eckrue yCTPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu



Mopens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
panunoaktuBHOCTH. OmbITH Pe3epdopa mo onpeneneHnio cocraBa paguoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usiIydeHus.  BrusHue
PaAMOAKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HykimonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30tormsl.

Anb(a-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3IIydeHHE. 3aKOH PaIMOAKTUBHOIO pacaja.

OHeprus cBA3M HYKJIOHOB B sifpe. SaepHbie cuibl. JledexT maccol sapa.

SnepHble peakuuu. Jlenenue u CUHTES sIEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl W HEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHYECKUE ACIIEKThI IACPHOU SJHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YaCTHUL.

@dyHIaMeHTalbHble B3aUMOAEHCTBUA. EAMHCTBO PU3nyecKkoil KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa U NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CUéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

HccnenoBanre TpeKOB YacTHUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otansl pazBUTHA acTpoHOMUU. [IpUKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3B&3mHoro neba. Co3Be3ams, sSpKue 3BE3MbI, IUIAHETHI, MX BHIMMOC
JIBUKCHHUE.

ConHeuHas cucrtema.

Connue. ConHeunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE31bI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl IJIaBHOM MOCIEI0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe 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 ranaktuk. Paguoranaktuky u xBazapbsl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa3z0eranue rajnakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEeHHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

HabmroieHust HeBOOPYKEHHBIM TJIa30M C HCHOJIb30BAHUEM KOMIBIOTEPHBIX
IOPUIIOKEHUH JJIs1 OTIpeIeNICHUs TI0JI0KEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3nsa CEBEPHOro MOJyIIapUs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, manet, Maeunoro [lyTu.

O6o0maronee NOBTOPeHUE

Ponp ¢u3ukm u acTpOHOMHHM B 5SKOHOMHYECKOW, TEXHOJOTMYECKOM,
COLIMAJIbHON M ATUUECKOM cpepax AesITEIbHOCTU YETIOBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHU B COBPEMEHHOW HAYYHOU KapTHHE MHpA, pOJib (PU3HMUECKOW TEOPUU B
(bopMHpOBaHUHU MPEICTABICHUN O (PU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usnku 0a3oBoro ypoBHA B 11 kiacce ocymecTBisieTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3CH C KypCaMM MAaTeMaTHKH,
OuonoTNn, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnule nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pu3myeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUIOHOMETPUUYECKHUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX IPOEKLUHMHM HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIE BJIEMEHTAPHBIX (DYHKIMH, NPU3HAKK MOAO0O0US TPEYTrOJIbHUKOB,
ompeiesIeHne UIONIAIU TIOCKUX GUryp u oobémMa Tel.

buonocus: snekrpuyeckue SBICHUS B JKUBOM MNpUPOJE, KojeOaTelnbHbIE
JBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIN aHaIU3.



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

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



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

OcBoenue yuebOHOro mnpenmera «@Pu3nMka» Ha YpPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONMNX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarOmUXCsi PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JAEATEILHOCTH B MPOIIECCE peaii3alliid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEILHOUN ESITEHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh IPAKIAHCKON MO3UIIUUA 00YUaIOIIEerocsl 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 00pa30BaTEILHOM OpraHu3alIiy;

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

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOM IPasKTaHCKON UACHTUYHOCTH, MATPHUOTU3MA;

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

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

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

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTONYHBOTO OYAyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMA:

ACTETUYECKOE OTHOIIICHHUE K MUPY, BKIIFOYasi SCTETUKY Hay4YHOTO TBOPUYECTBA,
npUCyIIEro pU3nyecKoi HayKe;

S) Tpya0BOIro BOCIIUTAHMSI:



MHTEpPEC K Pa3IUYHbIM cdepaMm NnpodhecCHOoHaNbHONU AESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOU, yMEHHE COBEpIIATh OCO3HAHHBINA BHIOOP
Oynyiuel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

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

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTMUECKOW KYJIbTYPhI, OCO3HaHHE TIJI00aIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

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

pacUIMpEHHE OMNbITa JEATEIBHOCTH SKOJOTMYECKOM HAINPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) 1EeHHOCTH HAYYHOI'0 MIO3HAHMS:

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

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO I€ATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE 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
MaTepHaNTbHBIX M HEMAaTePUATIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B IESITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YIHTATOB
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 pEeUICHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

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

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

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

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

J1aBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

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

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEIICHHUS;

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

Pa6ora ¢ unpopmaunmeii:

BJIAJ€Th HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIbHO OCYUIECTBJIATh IOWCK, aHaJM3,
CUCTEMAaTH3allUI0 U HWHTEPIpPETalni0 MHPOPMAUMU pPa3IMYHBIX BHIOB U (opm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh HHPOPMALINH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TE€XHOJIOTUH B PEIIEHUU KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0ICHNEM TPEOOBaHUI SPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepexeHus, MPaBOBbIX MW STHYECKHUX HOPM, HOPM HH(OpPMAIMOHHOU
0e301acHOCTH;

co37aBaTh TEKCThl (PU3UYECKOrO COJAEpX aHUS B Pa3IMYHbIX (QopMarax c
y4€TOM HazHayeHHs] HTHPOPMAIUHU U LEIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIE Y4eOHbIe 1eHCTBHS:
OCYILIECTBIISAThH OOIIEHNE HA YpOKaxX (PU3UKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCBUIKA  KOH(DIUKTHBIX CHUTyallMd M CMSr4arth
KOH(JIMKTHI;



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

MIOHMMATh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYAIBHOU
paboThI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

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

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

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

OCYILECTBJIATh IO3UTUBHOE CTPATErH4YeCKOe IIOBEICHHUE B Pa3JIMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiiCTBUSA
Camoopranusamnus:

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

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

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paAMKH Y4eOHOIr0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

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

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO J3PYAMIMH B 00JacTH
(GU3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

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

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPIIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUM;

UCIOJIb30BaTh MPHUEMBI PeIIeKCHU VISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETh OLIEHUBAaTh PUCKM U CBOEBPEMEHHO IPUHUMATh PEIIEHUS MO0 MX
CHIIKEHUIO;

OPUHUMATh MOTUBBI W apryMEHThl JpPYyTMX IpU aHaIU3e pe3yJIbTaToB
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 mportecce nocTukeHUs TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPaAMMBI IO
¢uszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYaroIUXCs
COBEpUIEHCTBYETCS HMOLIMOHAJIbHBIH UHTEIUICKT, peanoJararonun
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHHE, BUACTh HAIPABICHUS PAa3BUTHI COOCTBEHHOW IMOLIMOHAIBHOM cepsl,
OBITh YBEPEHHBIM B Ce0€;

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

BHYTpEHHEH MOTHBAIlWH, BKIIOYAIOIICH CTpPEMIICHHE K JOCTIKEHUIO LENH U
ycIlexy, ONTUMHU3M, WHHMIIMATUBHOCTb, YMEHHE JEHCTBOBaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
JIPYTUX, YYUTHIBATh €ro TIPH OCYIIECTBICHWU OOIIEHHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

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

HPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKHA U
TEXHOJIOTUH, B IPAKTUYECKOM JIESITEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKa, MHEePIMAIbHAs CHCTeMa OTCU€Ta, abCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ta30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MPU pelIeHnH (PU3NUECKHUX 3a/1ay;

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



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

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

OMMUCHIBATh HM3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBICHUS,
UCIIONIb3Ysl (U3MYECKHME BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsl SHEPrUsl XaOTUUECKOTO JBWKEHHS MOJIEKYJ, CPEAHECKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0o00O3Ha4YeHUsT U EIUHMIIBI, HAXOAUTh (POPMYJbI, CBS3BIBAIOIIME JaHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBAaTh N3YYEHHBIC JIEKTPUUECKHE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
aBJIeHUs (ITPOLIECCHI), UCTIONB3Ys (PU3NUYECKUe BETUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUYECKOE IT0JIE, HANPSIKEHHOCTD M0JIS, IOTEHUUA, Pa3HOCTh NTOTEHIMAJIOB;
NPy OINMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIMYHUHY C APYTUMH BEJIMUYUHAMU,

aHAM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJB3YsS (PU3MUECKHE
3aKOHBI M MPUHIUNBL: 3aKOH BceMUupHOTO Tsrotenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAHEHUSI MEXAHWYECKOM DHHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHIUAN CYNEPHO3UIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPLUHUATBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOEHHUS BEIIECTBA, TI'a30BbIE
3aKOHBI, CBA3b CPEAHENH KMHETUYECKOW SHEPTrUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoH, MEPBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHMS
AIEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
GbOopMyJIMPOBKY 3aKOHA, €T0 MAaTEeMaTUYECKOE BBIPAKEHHUE M YCIOBUS (TPaHMUIIBI,
001acTH) MPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (PH3WUYECKHUX SIBICHUN U
MPOIIECCOB C HCIHOJb30BAaHUEM TMPSMBIX U KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BEIBOJIBL;

OCYIIECTBIIAThH MPSIMbBIC U KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUTHOCTEN N3MEPEHUI;

UCCJIENOBATh  3aBUCUMOCTH  MEXKIY  (PU3NYECKMMH  BEJIMYMHAMH  C
WCITOJIb30BAaHUEM TIPSIMBIX H3MEPEHHUH, MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(UKCUPOBATH PE3YIHTATHI MOJTYICHHONW 3aBUCUMOCTH (PU3MUECKUX BETUYNH B BUJIC
TabnuIl ¥ rpauKOB, ACJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIEIOBAHMUS;

cOOJII0/IaTh MpaBuiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000Opy10BaHUS;

pemarh pacuéTHbIE 3a7a4¥l C SBHO 3aJaHHOW (U3MYECKONM MOJICTBIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIUITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOUMBbIE NIl e€ pelleHus, MPOBOAUTHh PACYETHl M OLIEHWBATH PEATBHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTUUECKH HEMPOTUBOPEUUBYIO
LENOYKY pPacCyXICHUH C OMOpOM Ha HM3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

MCTIONb30BAaTh MTPH PEIICHNH YUeOHBIX 3a/1a4 COBpEMEHHBIE MH(POPMAIIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOW ¥ HAYYHO-TIONMYJISPHOW WHGOPMAINK, TOJTYYEHHOWM €3 Pa3INYHbIX
WMCTOYHUKOB, KPUTHYECKH aHATU3UPOBATH MOTyIaeMyi0 HH(OPMAITHIO;

MPUBOJINUTH MIPUMEPHI BKJIaJla POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BHUTHE HAYKH, 00BSICHEHUE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

HCITIOJIb30BATh TEOPETUUCCKUE 3HAHMS 110 (PU3HUKE B TTOBCETHEBHOM KU3HU JIJIS
oOecrieueHusi 0€30MaCHOCTH MpU OOpaleHuu ¢ NpudopaMu M TEXHUYECKUMH
yCTPOMCTBAMH, JJIsl COXPAaHEHUS 3I0pPOBbs U COOIIIOJICHUS HOPM SKOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



pabotatb B TpYIIE C BBHIIOJHEHUEM pPa3IMYHBIX COLMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYNIBL, PAUMOHAIBHO pacHpelensTh OO0SI3aHHOCTH WU
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOJIEMBI.

K xoniry o6yuenus B 11 kiacce mpeaMeTHbIE pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

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

YUUTBHIBaTh TPAHUILBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEUYHBIN JEKTPUUECKUI 3apsij, JIyd CBETa, TOUECUHbI NCTOYHMK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH peleHUuH (PU3NYECKHUX
3a/1ayg;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMUKHN U KBAaHTOBOW (PU3UKHU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKOUS, JEWCTBHE MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM M JBIKYIIMICS 3apsl, AJEKTPOMATHUTHBIE KOJEOaHHUS U
BOJIHBI, NPSIMOJIMHEWHOE PACHPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U TOJAApU3ALMsA  CBETa, JHMCIEPCUSl  CBETa,
dbotoanexTpudeckuii 3Phext (poTorddexT), cBeTOBOE AaBleHNUE, BOSHUKHOBEHUE
JMHEWYATOro0 CHEKTpa aroMa BOJOPOJA, €CTECTBEHHAasT W HCKYCCTBEHHAas
Pa0aKTUBHOCTH;

ONMCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  IMPOBOAMMOCTb  pA3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIE SIBJICEHUS (TIPOLECCHI), MCHOJB3Yyd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHUBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, AJEKTPOABIIKYILAsA cuia, paboTa TOKa,
WHAYKLOUS MarHATHOTO MOJjs, cuia Awmmepa, cuia JlopeHna, WHIYKTUBHOCTH
KAaTYyIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOIO IOJIEH, MEPHOJ M 4YacToTa
KojeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsij M CWja TOKa B MpOIEcce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOSTHUE U
ONTUYECKasi cuja JHMH3bI, NMPU ONHCAHUU MPABUIBHO TPAKTOBATH (U3UYECKUMN
CMBICJ HCIOJIb3YEMbIX BEJIUYMH, UX OOO3HAYEHUS M EIUHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETUUHUHY C IPYTUMH BEIMUUHAMY;

ONMKCHIBATh HW3YYEHHBIE KBAHTOBBIC SIBICHUS M MPOIECChl, HUCIHOJIb3YS
(bu3nuecKkue BEIMYMUHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ TOTypaclaaa, SHEPTUs CBSI3U



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

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

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

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

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

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

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

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

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



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

MCIIOJIb30BAaTh MPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJIOTUU [JIsl TIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMA U MPEIICTABICHUS
y4eOHOH ¥ HAy4YHO-TIOMYJISpHON WHGOPMALMK, TMOIYYEHHONM W3 pPa3IMYHBIX
MCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaEMyI0 HH(OPMAIIHIO;

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

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUMCKUX U 3apyOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTHUH;

UCITI0JIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PUBHKE B OBCETHEBHOM KU3HM IS
obOecnieueHns: O€30MACHOCTH MpPH OOpalleHUH ¢ NpuOOpaMu U TEXHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTHMUECKOIO
IIOBEJCHUS B OKPYKAIOILIEH CpeAE;

paboTaTh B TpyNI€ C BBIIOJHEHUEM PA3JIUYHBIX COLMUAJIBHBIX pOJEH,
IUIAaHUPOBATH padOTy TPYNIbl, PAUUMOHAIBHO pacOpenessiTh OOS3aHHOCTH U
MJIAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE pACCMAaTPUBAEMOM TIPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoaudecTBO 9acoB

HaunmenoBaHmue pa3xesioB U TEM

Ne i/m Kontpoabnubie IIpakTuyeckue

NPOrpamMMbl Bcero
padoThI padoThI
Paznea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3KKa ¥ METOIbl HAYYHOTO IIO3HAHUS 2
Hroro no pazneny 2
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 5
2.2 Jmaamuka 7
2.3 3aKOHBI COXPaHEHUSI B MEXaHUKE 6 1 1
Uroro no pazneny 18
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 !
' TEOpHU
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5

®dazoBbIE IEPEXOBI

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72




Uroro no pazneny

Paznen 4. JIEKTPOAUHAMUKA
4.1 DneKTpocTaTHKa

49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B
' Pa3IMYHBIX CpeIax

Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

24

10

12

22

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72




11 KJIACC

HanmenoBaHue pa3jiesioB U TeM
Ne i/
NMPOrpamMMbl

Pazpnen 1. JIEKTPOAUHAMUKA
MarsuTHoe 1oiie. DIeKTpOMarHiuTHas
WHTYKIIHSI

1.1

Hroro no pazneny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

Mexanndeckue u SJICKTPOMArHuTHBIC

2.1
KoJIeOaHus
59 MexaHnYecKre U JIEKTPOMArHAUTHBIE
' BOJTHBI
2.3 Onruka

Hroro no pazneny

KoauuecTBO 4acoB

Bcero

11

11

10

24

KoHTpoJbHbIe
padoThI

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

3] OCHOBBI CIICLIMAJIbHOM TCOpUHU
' OTHOCHUTCIIBHOCTHU

Hroro no pazneny

Pa3znea 4. KBAHTOBAS ®U3UKA

4.1 JIEMEHTHI KBAHTOBOU OIITHUKU

4

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

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

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97c




4.2 Crpoenue aToma 4
4.3 ATOMHOE SApO 5
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3INKU 7

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IIOBTOPEHHUE

6.1 O06o0matroiee MOBTOPEHUE 4
Hroro no pazneny 4
PesepBHOE Bpems 3

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

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

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c97¢

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







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

®du3nka — HayKa O PUPOJIE.
Hayunble MeTOBI TO3HAHMS
OKPY’KaloIlero Mupa

Posb 1 MecTo ¢uzuku B
bopMHUPOBAHUH COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUDa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIFOAEH

Mexaaudeckoe JBMKEHUE.
OTHOCHUTEIBHOCTh MEXAHUYECKOTO
newxenus. [lepemenenue,
CKOpOCTb, YCKOPEHUE
PaBHOMEpHOE IIPSMOJIMHEWHOE
JIBUKEHHE

PaBHOYCKOpEHHOE NIPSIMOJIMHEHHOE
JBUKECHHE

CBobOosiHOe najieHne. Y ckopeHue
¢BOOOIHOTO ITaIEHNUSA

KpuBosnHeliHOE 1BUKEHHE.
JIBrKeHHne MaTepuaabHOM TOYKH 110
OKPY’KHOCTH

KoaudecTBO 9acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

bubmnoreka IIOK
https://m.edsoo.ru/ff0c32e2

bubmnoreka IIOK
https://m.edsoo.ru/ff0c33e6

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c3508

bu6nuorexa [IOK
https://m.edsoo.ru/ff0c3620

bubanoreka LIOK
https://m.edsoo.ru/ff0c372e

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c39cc

bubnunorexa LIOK
https://m.edsoo.ru/ffOc3ada




10

11

12

13

14

15

16

[IpuHUUIT OTHOCUTENBHOCTH
lanunes. MHepuunanbHble CUCTEMBI
orcyeta. IlepBblii 3akoH HeroToHa

Macca tena. Cuna. [Ipunmun
Ccynepno3uiuu cuil. Bropou 3akon
HeroToHa 17151 MaTepuanbHOU TOYKU

Tperun 3akoH HproToHa 11
MaTEepUaIbHBIX TOYEK

3akoH BceMupHoro tsaroreHus. Cuna
TsoxecTH. [lepBas kocMuueckas
CKOpPOCThb

Cuna ynpyrocru. 3akoH I'yka. Bec
Tena

Cuna tpenus. Koadpdunuent
Tperust. Cuiia COPOTUBICHHUS PU
JBUKEHHUH TeJa B KUAKOCTU WIIH
rase

IToctynarenbHOE M BpamaTeabHOE
JBUKEHHE a0COTIOTHO TBEPIOTO
Tena. MoMeHT cuibl. 11medo cumbl.
VYcoBus paBHOBECHUS TBEPIOIO Tella

NMitynsc MaTepraibHON TOYKH,
CHUCTEMBI MaTEPUAIIBHBIX TOYEK.
Nmnynbe cuibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE IBUKEHME

PabGora 1 MOIITHOCTE CHIIEL.
Kunernueckas sHeprus

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka [{OK
https://m.edsoo.ru/ff0c3d00

bubmuoreka [IOK
https://m.edsoo.ru/ffOc3el8

bubmnoreka IIOK
https://m.edsoo.ru/ff0c3f76

bubmnoreka IIOK
https://m.edsoo.ru/ffOc41a6

but6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4502




17

18

19

20

21

22

MaTepuanbHOW Touku. Teopema 00
M3MEHEHUU KUHETHUYECKOW SHEPTUU

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

[ToreHunanbHbIC U
HEenoTeHUMalbHble CUIIbl. CBs3b
paboThl HENOTEHIMAIBHBIX CHJI C
M3MEHEHHUEM MEXaHUYECKOU HEPTUn
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
Teopun. bpoyHOBCKOE ABUKEHUE.
Huddys3us

Xapaxkrep IBHKEHUS U
B3aUMO/ICMCTBUS YaCTHI] BEIIECTBA.
Mogenu cTpoeHus Ta30B, JKUJIKOCTEH
U TBEPABIX TEI

but6mmoreka [IOK
https://m.edsoo.ru/ffOc461a

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

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

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4dc2




23

24

25

26

27

28

29

30

31

32

Macca mounekyin. KonudectBo
BemectBa. [locTtostnaas ABoraapo

TermoBoe paBHOBecue. TemnepaTypa
u e€ usMmepenue. [llkana Temneparyp
Lenbcus

Wneansueiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

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

3akoH /lanbToHa. ['a30BbIe 3aKOHBI

JlaGopaTtopHnast pabora
«HccnenoBanue 3aBUCUMOCTH
MEXy ITapaMeTpaMu COCTOSTHUS
pa3peKeHHOT0 raza

H3omporecchl B ueanbHOM ra3e u
uX rpaduyueckoe mpeacTaBiICHIE

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

Buasl Terionepenaun

VY nenpHaAs TEINIOEMKOCTE BEIIeCTBA.
KonngecTBo TemioTs! mpu

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOc51 1e

bu6anoreka LIOK
https://m.edsoo.ru/ff0c570e

bubnuorexa [IOK
https://m.edsoo.ru/ff0c5952

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

bubanoreka LIOK
https://m.edsoo.ru/ff0c5¢36




33

34

35

36

37

38

39

40

41

42

Tertonepenaye. AnuadaTHbIN
npoiiecc

IlepBblii 3aKOH TEPMOIMHAMUKHU U
€ro NpUMEeHEeHHUe K U30Ipoleccam

HeoOpaTtumocTs nporeccos B
npupone. Bropoii 3akoH
TEPMOJAUHAMUKU

ITpunnun nevicreus u KII1/]
TETIJIOBOM MaIlIUHBI

Huxn Kapno u ero KI1J]

DKoJoru4eckue npooIeMbl
TETUIOIHEPTETHKH

O06o06maromuit ypok
«MonexynspHas ¢puznka. OCHOBBI
TEPMOTUHAMHKI

KonrponbHas pabora no reme
«MonexynspHas ¢puznka. OCHOBBI
TEPMOIUHAMUKI

[TapooOpazoBanue 1 KOHICHCAIIHSL.
HcnapeHue u KuneHue

AOCOIOTHAs U OTHOCHUTEJIbHAS
BJIAKHOCTh BO3/1yXxa. HachleHHbIN
nap

TBeépnoe teno. Kpucramimueckue n
amopdHbIe Tena. AHU30TPONHS
CBOHCTB KpHUCTAILIOB. JKuakue
kpuctayibl. CoBpeMeHHbIE
MaTepuaibl

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6230

bubmuoreka [{OK
https://m.edsoo.ru/ff0c600a

bubnuoreka [{OK
https://m.edsoo.ru/ff0c6938

bubanoreka LIOK
https://m.edsoo.ru/ff0c6a50

bu6anoreka LIOK
https://m.edsoo.ru/ff0c63b6

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c64d8

bubnunorexa LIOK
https://m.edsoo.ru/ff0c65f0




43

44

45

46

47

48

49

50

51

[TnaBneHue M KpUCTATA3AITHS.
VYenpHas TEIIIOTA IUIABICHUS.
Cyb6numarnus

YPaBHeHI/IC TEIJI0BOro OajgaHca

DJIeKTpU3anus TeJl. DICKTPUUECKUU
3apsj. [IBa Buaa 31eKTpUUECKUX
3aps0B

[TpoBOAHMKY, TUINEKTPUKH U
MOJIYIIPOBOJJHUKH. 3aKOH
COXpaHEHHUs FJCKTPUUYECKOTO 3apsiia

B3aumoneucTsue 3apsiioB. 3aKOH
Kynona. To4ueuHbIN 3JIEKTPUUECKUU
3apsn

Hanpssk€HHOCTB 2IEKTPUYECKOTO
nosist. [IpuHIMn cynepno3unun
ANEKTPUYECKHUX Toseu. JInnun
HaIpPsHKEHHOCTH

Pabora cun anexTpocTaTHuecKoro
nois. Ilorennuan. PasHocTh
MOTEHIUAJIOB

[IpoBOgHMKY U TUAJIEKTPUKH B
AJIEKTPOCTATUYECKOM I10JIE.
JwusnexTpudeckas MpOHUIIAEMOCTh

OnexrpoeéMkocTs. Konnencarop

bu6nmoreka [IOK
https://m.edsoo.ru/ff0c6708

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6bcc

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6ced

bubmnoreka IIOK
https://m.edsoo.ru/ff0c6df2

bu6nunorexa LIOK
https://m.edsoo0.ru/ff0c6£00

bubnunotexa LIOK
https://m.edsoo.ru/ffOc7018

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7126




52

53

54

55

56

57

58

59

DIJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsKEHHOr0 KOHJIEHCAaTopa

JlaGopaTtopHas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

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

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

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

PaboTa 1 MOIIHOCTB AMEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

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

DIIEeKTpOHHAs MPOBOJUMOCTh
TBEPABIX METAJJIOB. 3aBUCUMOCTh

0.5

0.5

but6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

bubanoreka LIOK
https://m.edsoo.ru/ff0c74f0

bubanoreka LIOK
https://m.edsoo.ru/ff0c7838

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c7ae0
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62

63

64

65

66

67

COIIPOTUBIICHUS METAJIJIOB OT
teMiiepaTypbl. CBEepXIIPOBOUMOCTh

DNEKTPUUECKUH TOK B BaKyyMe.
CBoucTBa AJIEKTPOHHBIX ITYYKOB

[ToynpoBOIHUKH, UX COOCTBEHHAS
U IpUMeECHAs IIPOBOAUMOCTb.
CaoucTBa p—n-Iepexo/ia.
[TomrynpoBOIHUKOBBIE TPUOOPHI
DNEKTPUYECKUH TOK B PACTBOPAX U
paciuiaBax 3Je€KTPOJUTOB.
DNEKTPOIUTHYECKAs JUCCOLUAIIMS.
DIEeKTPOIHN3

DIIEKTPUUECKUH TOK B Ta3ax.
CaMOCTOSTEIbHBIN U
HECaMOCTOSITEIIbHBIA pa3psl.
Moanus. I1na3zma

DneKkTprudeckue Mpruodopsl U
YCTPOMCTBA U UX MTPAKTUIECKOE
npumeHenue. [IpaBuna TeXHUKH
0€30MacHOCTH

Ob6o06maromuit ypok
«INEKTPOIUHAMUKAY
KonTponbhas pabota no teme
«Qnekrpocraruka. [loctosHHbIN
ANEKTpUYECKUN TOK. TOKHU B
Pa3IUYHBIX CPEeAAX»

Pe3zepBHublii ypok. KoHTpoabHas
pabota o Teme "DneKTpoAHAMHKA"

bubnunorexa LIOK
https://m.edsoo.ru/ffOc84ae

bubnuorexa [JOK
https://m.edsoo.ru/ff0c82ba

bubmuorexa [JOK
https://m.edsoo.ru/ff0c84ae

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

bu6nunorexa [IOK
https://m.edsoo.ru/ff0c88be

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c8a8a

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




PesepBHbIil ypok. O000IIaromii bubnmnoreka HOK
ypok 1o reMam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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11 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbsie IIpakruyeckue
n/n Bcero u3yyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
[TocTostHHBIE MATHUTHI U KX
B3auMoO/iecTBUE. MarHUTHOE MoJIE. | bu6mmoreka [IOK
BekTop MarHuTHON MHAYKIIUH. 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
JlaGopaTtopHast pabora «3yuenue
bu6mmoreka [JOK
3 MAarHUTHOTO ITOJISt KaTYLIKH C 1 1
https://m.edsoo.ru/ff0c98fe
TOKOM)
JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGopaTtopHast pabota | | bubnunoreka [JOK
«Uccnenosanne neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHWTa Ha PaMKy C
TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIS HA
JBUKYITYIOCS 3apsyKEHHYIO 1 bubmuoreka [IOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cuibl JlopeHia
DIIEKTPOMarHuTHasE MHYKIUS. |

IToTok BEeKTOpa MAarHUTHOM
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11

12

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.
OJEeKTpOMarHUTHOE TOJjIe

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
JJIEKTPOMarHuThI,
3JIEKTPOJABUIATEIb, YCKOPUTEIN
3JIEMEHTapHBIX YaCTHII,
WHIYKIMOHHAs I1€Yb

Ob6o6maromuit ypok «MarautHoe
noJje. DJIeKTpOMarHUTHas
UHTYKIHS

KonTponbHas pabora no teme
«MarHurtHoe 1oJe.
DJEeKTPOMarHUTHAS UHIYKLUS

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

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

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06
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JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproa MajblX KOJICOaHMIA Tpy3a Ha
HUTH OT JJIUHBI HUTH U MacChI
rpy3a»

KonebarenbHplii KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJICATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEXTy MEXaHUICCKUMU H
3IEKTPOMArHUTHBIMU KOJIeOaHUSIMU

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

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

IlepeMeHHBIN TOK.
CuHyconJaJIbHBIN IEPEMEHHBINA TOK.
MOImHOCTh MEPEMEHHOT0 TOKA.
AMIUTUTYTHOE U JICUCTBYIOIIEE
3HAYEHHE CHJIbI TOKA U HAIIPSIKEHUS
Tpaucdopmarop. [Ipoussozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cc324
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3BOHKa, FeHepaTopa NepeMeHHOTro
TOKa, JINHUH 3JIEKTpoIiepeaay

DKOJIOTUYECKUE PUCKU TTPU
IIPOU3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
3JIEKTPOIHEPTHH B IOBCEAHEBHOU
KU3HU

MexaHn4yeckue BOJHBI, yCIOBHS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JuiHAa BONHEL [lonepeyHsie u
MIPOJIOJTbHBIE BOJTHBI

3Byk. CkopocTb 3ByKa. [ poMKOCTB
3ByKa. Beicora Tona. TemOp 3ByKa

3HeKTpOMaFHI/ITHBI€ BOJIHBI, UX
CBOMCTBA U cKopocTh. [Ikana
SJICKTPOMArHuTHBIX BOJIH

HpI/IHHI/IHBI pa)II/IOCBSI3I/I H
TCIICBUICHUS. PaSBI/ITI/Ie CpeI[CTB
cBa3u. Paguonokanusa

Konrtponsnas padora «Konebanus u

BOJIHBD)

[IpamonuHEHOE pacpOCTpaHEHNE
CBETa B OJHOPOJHOU Cpee.
ToueuHbIil HICTOYHUK cBeTa. JIyd
cBeTa

bubmuorexa [JOK
https://m.edsoo.ru/ffOcca54

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcc6f8

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd350
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OtpaxkeHue cBera. 3aKOHbI
oTpakeHus csera. [loctpoeHnue
M300paXEHUH B IIJIOCKOM 3€pKajie

IIpenomnenue ceeta. [TonHoe
BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHBIA yToJl HOTHOTO
BHYTPEHHETO OTPAXKEHUS

JlaGopaTtopHas paborta «3mepeHue
1oKa3areJisl MPEIOMIICHUS CTEKIIa

JIunzel. [loctpoenue nzodpaxenuit
B JInH3€e. POpMyJia TOHKOMN JIMH3BI.
YBenuueHue JuH3bI

JlaGopaTtopHnast pabota
«HccnenoBanue CBOMCTB
M300paXeHUH B TMH3aX»

Hucnepcus cera. CroxxHbIA COCTaB
6emnoro csera. Lser. JlaboparopHas
pabora «Habmrogenue aucnepcun
CBETa»

WnTepdepentus crera. Audpakius
ceta. JluppakuronHas pemeérka
[Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

OnTuueckue mpuOOPHI U yCTPOUCTBA
U yCIIOBUSA UX O€30MacHOTO

MMPUMCHCHUA

FpaHI/II_IBI MNPUMCHUMOCTHU
KJIaCCUYECKON MEXaHHUKH.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd4e0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd7f6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd67a

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf862
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IToctynaTel cnenuaibHOW TEOPUHN
OTHOCHUTEIIHOCTH

OTHOCHUTENHLHOCTD
OIHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUEC NJINMHBL

OHeprus U UMIYJbC
PENATUBUCTCKON YacTULbl. CBA3b
Macchl ¢ JHEPTUEH U UMILYJIbCOM.
DHeprus NOKos

KonTtponpHas padora «OnTuka.
OcHOBBI cIEMAILHOM TEOpUH
OTHOCHUTEIIEHOCTHY

®otonsl. Popmyiia [1nanka.
DHeprusi 1 UMITYIIbC POTOHA
OTKpbITHE U HCCIIEJOBAHUE
dororddexra. OnbiTer A. T
CroneroBa

3akonsl Ppororddexra. YpaBHeHHE

OunmrenHa i porodddexra.

«Kpacnas rpanuna» goroadpexra

JaBnenue cBera. OnwiTe [1. H.
JlebeneBa. XMMHYECKOE IEUCTBHUE
cBeTa

TexHu4eckue ycTpoucTsa u
MPaKTUYECKOe TPUMEHEHHE:
dboTorneMeHT, GOTOATIHK,
COJIHEUHas OaTapest, CBETOIUO/

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfad4?2

bubmuoreka [JOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6£0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d015¢e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d04a6
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Penrenue 3amau mo teMe «DJIEMEHTEI
KBAHTOBOU OIITUKN)

Mopens atoma TomcoHa. OnbITE
Pesepdopna no paccesuuro o-
yactull. [[manerapHas Mojenp atoma

ITocrynatel bopa

Wzny4yenne u nmornomenue GoToHOB
IIPU [IEPEX0/ie aTOMa C OJTHOTO
YPOBHS DHEPTHH Ha Apyroil. Buabl
CIEKTPOB

BousiHoBBIE cBOMCTBA yacTull. BosHbI
ne bpouis. Kopriyckynsipao-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYXJIEHHOE U3J1y4YECHUE

OTKpBITHE PATUOAKTUBHOCTH.
Oneitel Pezepdopaa no
OIIPEJIETICHUIO COCTaBa
PaMOaKTUBHOTO U3ITyYECHHUS

CaoricTBa anbda-, 6era-, raMma-
u3iydeHus. BiausHue
pPaZlO0aKTUBHOCTH Ha KHUBBIE
OpraHU3MBI

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otomnbl. Anbda-pacma.
ONEKTPOHHBIM U TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nydyenue

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.
SAnepHbie peakunu. AnepHbid

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356




54

55

56

57

58

59

peakrop. [IpoGiemMbl, NepCIEKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI IAEPHOU
JHEPIreTUKHU

DyieMeHTapHbIe YacTullbl. OTKpBITHE
no3uTpoHa. MeTo/1bl HaOII0IeHUS U
pPEruCTpaluy 3JIEMEHTAPHBIX
gactul. Kpyrislii croi
«DyH/1aMEHTaJIbHbIC
B3aUMOJICUCTBUS. ENMHCTBO
(bU3MYECKON KapTUHBI MUPa»

Bun 3seé3nnoro neda. Co3sesnus,
SIPKHUE 3BE3bI, IIJIAHETHI, X
BuuMoce ABrkeHne. CollHeuHas
cucreMa

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

3BE31b1, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI ITTaBHOW
NIOCJIEI0BATENBHOCTH. BHyTpeHHEE
cTpoenue 3B€311. COBpeMEHHBIE
IIPEJICTABICHUSI O TIPOUCXOKIEHUU U
sporronny CoTHITA B 3BE3T

Muineunsiii [1yre — Hama
I'anaktuka. Ilonoxkenue u ABMKEHHE
Comnnna B N'amaktuke. ["'anakTuku.
YepHble AbIPHI B s1pax rajJakTHK

Bcenennas. PazOeranue rajiakTuk.
Teopus bosnbuioro B3peIiBa.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38
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PenukroBoe U3inyyeHue.
Meraranaktuka

Hepemennsie npo6iieMsl
ACTPOHOMHUHU

KonTponbnas padoTta «21eMEHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o6maromuit ypok. Poib ¢pusuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJ0BeKa

O6o6maromuii ypok. Pois u mecto
($U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Poib
¢du3nueckoil Teopun B
(dbopMHpOBaHUY TIPEICTABICHUH O
buznyecKoil kapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUHN O IPUPOJIE
PesepBHBI ypok. MarHutHoOe 1osie.
DNEeKTpOMarHuTHas HHAYKIIHS



PesepBHblii ypok. Ontrka. OCHOBBI

67 CHenualbHON Teopun 1
OTHOCUTEIIHOCTH
Pesepnniii ypok. KBantoBas ¢usuka.
bu6mmoreka [IOK
68 DJIEeMEHTHI aCTPOHOMUH U 1
https://m.edsoo.ru/ff0d1784
acTpou3uku

OBIIEE KOJIMYECTBO YACOB I1O0

I[TPOTPAMME 08 4 !






YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 10 kimace/ Mskumies I'.41., byxosues b.b., Corckuit H.H. mon
penakuueit [lapdentreBoit H.A., AkunonepHoe obiiectBo «M31aTenbCcTBO
«IIpocsemenue»

» ®usuka, 11 kinacc/ Mskumes I'.JI., byxosues b.b., Hapyrun B.M. nox
penakiueii [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocBemienue»

®dwuzuka. 10 knacc: yueo, s o0uieoOpa3oBat. opraHu3aluii ¢ Mpuil. Ha
ANIEKTPOH, HOocuTee : 6a30BbIi ypoBeHb / . S. Msikumies, b. b. byxosues, H. H.
Cotckuii; mopg pen. H. A. [lapdentbeBoit
®usuka. 3agaunHuk. 10-11 knaccer - PeimkeBuy A1
https://phys-ege.sdamgia.ru/

OTkpbIThIN OaHK 3agaHuil o ¢pusuke https://ege-fipi.ru/fizika-ege/

METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA
JIunusg YMK T'. i. MsxumeBa, M.A. TlerpoBoit. ®usuka (10-11) (b) ucrounux :

https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-posobie-petrova/

Hcrounuk: https://rosuchebnik.ru/material/fizika-10-klass-metodicheskoe-

posobie-petrova/



Texnonorus pazHoypoBHeBoro npenoaaBanus usuku B 10 - 11 kmaccax
https://infourok.ru/tehnologiya-raznourovnevogo-prepodavaniya-fiziki-v-klassah-
1150382.html

®dusuka. 3agaynuk. 10-11 kmaccel - Peimkesua A.IL

Hemunosa M.10O. "®usuka. OTinuuHbId pe3yabTar'

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

Knaccuas ¢usuka http://class-fizika.narod.ru

BuptyanbHas oOpa3oBaresnbHas taboparopus http://www.virtulab.net

Enunas xomnekuus nudpoBbiX 00pa3oBaTebHbIX pecypcoB http://school-

collection.edu.ru

OIHOP http://fcior.edu.ru
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