


INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npenctraBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHTAaHUS U
KOHIIENINK TpenofaBaHus ydeOHoro mnpeamera «Dusuka» B 00pa3oBaTeNbHBIX
Opra"u3anusax Poccniickon denepanum, peaANU3yIOIIUX OCHOBHBIE
o0Opa3oBaTeNbHbIEC TPOrPAMMBI.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHpa oOyuatommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEIMETHBIM pEe3yJibTaTaM
oOyueHus, a TaKKE YUYUTHIBAET HEOOXOIMMOCTb pPEATU3ALUU MEKIPEIMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU YUYE€OHBIMHM IpeameTraMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Yy4YEHHsS] (PU3HKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHus, MIAHUPYEMBIE PE3YyJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3YJIBTATHI OCBOCHMS Kypca (PU3MKK Ha 0a30BOM YPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYeHUs;

e colepkaHue yueObHoro npeamera « Pusrka» 1o rojgaM oOydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYLIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IIKoabHBIN Kypc GU3NKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIICCCOB M SBIICHHWM, HM3y4YaeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMI B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIyYEHHUSI HOBBIX MAaTe€pHalOoB C 3a/laHHBIMU CBOMCTBAMHU M APYTHX.
N3ydenne ¢u3nKkd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI TO3HAHMSI IPU BBITMIOJIHEHUH UMH Y4EOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca ¢u3WKM Ji ypOBHS CpeaHEero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpuBaThb Kak MPUHLMUIIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B coOTBETCTBUM C HEM Kypc SBISIETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKHUT MaTepual U3 BCEX pa3lieioB (U3HUKH, BKIIOYAET KaK
BOIPOCHI KJITACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes zenepanuzayuu. B CcOOTBETCTBUU C HeW Mmarepuan Kypca (U3UKU
oObeaMHEH BOKPYr (Qu3nyueckux Teopud. Bemgymum B Kypce sBisieTcs



dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpHUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraéT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTCHITMANA (PU3NYECKONH HAYKH, OCMBICICHUE CBS3H Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U IKOJIOTHIECKUMU TTPOOIeMaMHu.

Hoess npuxnaonot  uanpaenennocmu. Kypc ¢(usukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peamuszyercss TOCPEJICTBOM BBEJEHHUS DIIEMEHTOB
CollepKaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX ICHUS
po0JIeM palMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepkHEBBIMHU JJIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CPETHETO OOIIEeTo
oOpa3oBaHusl SABIAIOTCS (PU3MUECKUE TeOpuH ((POpMHpPOBAaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHS (PU3NUECKON TEOPUHU, POIH (PYyHIAMEHTAIBHBIX 3aKOHOB M
INPUHITMIIOB B COBPEMEHHBIX MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIAX
MPUMEHUMOCTH TEOPUH, A ONUCAaHWUSA €CTECTBCHHO-HAYYHBIX SBICHUUA U
MIPOIIECCOB).

CHCTeMHO-ICATENHPHOCTHBIN TIOX0I B Kypce (DM3UKU PEaM3yeTCsl MPEkKIe
BCEro 3a CUET OpraHU3allid SKCIEPUMEHTAIBHOU JIESITEIIbHOCTH O00YYaroluXcsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKH — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M JIaDOPaTOpPHBIX padoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIIMCOK YUYCHHMYECKUX
MpaKTUYECKUX padoT. BrifeneHne B yka3aHHOM MepedyHe J1abopaTopHBIX pador,
MPOBOJUMBIX JJIS KOHTPOJST M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUSI U
ocHamleHuss kaOunera Qusuku. Ilpu »sToM obOecneumBaeTcsi OBJIAJACHUE
OOyJaronMMHUCS YMEHHUSAMH TIPOBOJUTHL KOCBEHHBIC HW3MEPEHUS, HWCCIICIOBAHUS
3aBUCUMOCTEH (M3MUECKMX BEIMYMH M TOCTAHOBKY OIBITOB 10 IPOBEPKE
MIPEIOKEHHBIX THITOTES.

bonbioe BHUMaHWE yHAENAeTCS PEHICHUIO PacYETHBIX W KAadeCTBCHHBIX
3amad. [Ipy 3TOM 119 pacUETHBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHOMN (DU3UIECKON MOJIEITBIO, TTO3BOJISIONINE IPUMEHSITh N3YUEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO paszfena Kypca, TaK M WHTETpUpys 3HAHUS W3
pa3HbBIX pa3nesnoB. /[ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3MUYECKUX SIBICHWW M TPOIIECCOB B OKPYKAIOIICH
KU3HH, TpeOyromue BbhIOOpa (U3MYECKOW MOACNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO K MaTepuanbHO-
TEXHUYECKOMY OOECIEUeHHI0 Y4YeOHOTO Iipoliecca 0a30BbI ypOBEHb Kypca
(bU3MKN HA YPOBHE CPEAHEr0 OOIIEro 00pa3oBaHMs JOJDKEH U3y4aThCs B YCIOBUSIX
peIMETHOr0 KaOuHeTa (U3HKM WIA B YCIOBHUSIX HUHTETPUPOBAHHOIO KaOWHETa



MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM AOIKHO OBITH
HE0OX0aMMOe J1TabopaTopHOE OO0OpYAOBAHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmMme mo (pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opyI0oBaHUE.

JlemoHcTpanimoHHOEe  000OpyAoBaHHe (OpPMHUPYETCSI B COOTBETCTBHHM C
OPUHIMIIOM MHUHUMAJIBHOM JOCTAaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B MporpaMMe Mo (U3HKE KIOYEBbIX JAEMOHCTpaUud s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlabopaTopHoe 000pynOBaHHE IS YYEHHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBacTCsl B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydalommxcsa. TemMaTH4ecKue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI Ha KOMIUIEKCHOM
UCITOJIb30BAaHUU AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, & TaKkKE€ KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE U(POBBIX J1a0OpaTOPUA.

OCHOBHBIMM LEJIIMHU U3y4YE€HUS PUUKHU B 001IEM 00Pa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJIEHHS OOYy4YalOIIMXCAd K HAy4YHOMY
U3YUYEHUIO MPUPOJIbI, PA3BUTHE HMX HHTEIUIEKTYaldbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ O3HAHUSA U (POpMUPOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yibTaTa HU3YYCHUS
OCHOB CTPOCHHMSI MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

e (QopmupoBanue yMeHU OOBACHATH SBJICHHUS C HCIHOJIb30BAaHUEM
bu3MYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl PelIeHUEeM CIEAYIOIMUX 3a/1ad B

npoIriecce u3yueHus Kypca (GU3uKu Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJIAPHYIO (PU3UKY, BJIEKTPOJMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHuMe yMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHUS IS
oObsicHeHUs (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHUSA
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;

e OCBOCHHE CMOCOOOB peUIeHHs] pa3jIMYHbIX 3ajad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJApPa3yMeBAIONIMX CaMOCTOATEIbHOE
co3fanue GuU3NIeCKOr MOJCIH, aJIeKBAaTHON yCIOBUSM 3aJ1a4H;

e TMOHMMaHUE (PU3UYECKUX OCHOB U TPUHILMUIOB JIEUCTBUS TEXHUUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO

cpeay,



e OBJAJCHUE METOJAaMHU CaMOCTOSATEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
bu3MYECKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3/JaHME YCIIOBUH AJIsl Pa3BUTUSI YMEHHUI MPOEKTHO-UCCIIEI0BATENBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenme ¢usuku (06a30BbIi YpOBEHb) HAa YPOBHE CpPEIHEro OOILIEro
oOpazoBanus otBoauTcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEI0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPaKTUYECKUX pabOT SABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BbIOOP
NpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®usuka — Hayka o npupojae. HayuHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 3KkcnepuMeHTa W TEOPMH B MOPOLECCE TMO3HAHUS MPUPOIBI.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HaydHble TUIIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TIpuHIIUIT COOTBETCTBUA.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAyYHON KapTUHBI
MHPA, B IPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHanoroBble W HUQPPOBBIE H3MEPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JIaTYUKHU.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBI KOOpJIWHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENWHOEe JIBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, IyTH U MEepEeMENICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBoboaHOe nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHentHoe  aBmkeHue. J[BMKEHHME  MarepualbHOM TOYKM 11O
OKPYKHOCTH C ITOCTOSSHHOM 10 MOJAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u wactora obpamienus. LleHTpocTpeMuTENIbHOE YCKOPEHUE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WIITIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

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

HaGnronenne nBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJOM K TOPU3OHTY M
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaICHMUS.

HamnpaBienue CKOpOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul



N3ydeHre HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEACIEHUS MITHOBEHHOM
CKOPOCTH.

HccnenoBanre COOTHOIIEHUST MEXAY MYTSIMH, NPOUACHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PABHOYCKOPEHHOM
JBW)KEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHnne nBUKEHUs IapyKa B BI3KOU KUIKOCTH.

W3ydenue aBmXeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBwit  3axkoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepnosunuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHON TOUKHU. Tperuit 3akoH HproTOHA 1711 MaTepUalIbHBIX TOYEK.

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

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (1mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJbXEHUS U cuiia TpeHus mnokos. KoaduuueHT tpenus.
Cuna conpOTUBIICHUS MPU IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTynarensHOE M BpallaTeIbHOE IBHKEHHE a0COIFOTHO TBEPAOrO Tea.

MoOMEHT cuibl OTHOCHUTENIBHO OCH BpameHus. llnedo cunbl. VYcnoBus
paBHOBeCHUS TBEPAOTO TEJIA.

TexHn4eckrue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: IOAIIUITHUKY,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTB CHJIBI YIPYTOCTH OT Jehopmaruu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUM.

CpaBHEeHUME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmsvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3UHOBOM 00pasIie, oT ux AehopMaIimH.

HUccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO Tela, HWMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3aKkonbl coXpaneHus 6 MexaHuKe

NmMnynbec MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnysibc cHibl U U3MEHEHHE HUMITYJIbCa TENAd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.



PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass 3Heprusi MarepuanbHOW TOuku. Teopema 00 W3MEHEHUH
KUHETHUYECKOUN YHEPTUMU.

[TorennumanbHas SHEprusl. [TorenmanbHas SHEprus YIIPYTO
nedopMupoBaHHOW  TpykwHBL.  [loTeHIManpHass SHEpPrUs Tela  BOJIU3U
MOBEPXHOCTU 3EMIIU.

[loTeHunanbHble W HENOTEHUHUANbHble  Cuibl.  CBsi3b  pabOTHI
HEMOTCHIHAIBHBIX CUJI C M3MEHEHUEM MEXaHMYECKOM SHEPIrUM CHCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

TexHuyeckre yCcTpOCTBA M NPAKTUYECKOE MPUMEHEHUE: BOAOMET, KOMED,
MIPYKUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa MOTEHIMATBHOM YHEPTUHM B KHHETHYECKYIO U OOpPaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabonmul

N3yuyeHnue aOCOJMIOTHO HEYNPYToro yjaapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MasSTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHUYECKON SHEPIUH
TeJIa Ha IPUMEPE PACTSIKEHUSI PE3UHOBOIO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep IABUKEHUS WU
B3aUMOJECHCTBUS YacTULl BemlecTBa. MoJenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBa HA OCHOBE 3THX Mojelieid. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemecTBa. [locTtosiHHas ABoraapo.

TenmoBoe paBHOBecue. Temmneparypa u e€ msmepenue. lllkana temmepartyp
Llenbcus.

Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISPHO-
KMHETUYECKOM TEOpUM HJACaTBHOTO Ta3za. AOCOJIOTHas TeMmmepaTypa Kak Mmepa
CpelIHEel KHWHETUYECKOM HHEpPruu TEIUIOBOrOo JBIKEHHsS dactull rasa. Illkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHne Menneneesa—Kitanenpona.
3akon JlanbToHa. M30mponiecchl B UACATBHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe mpencTaBlieHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckne yCTpOICTBA U MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COECTUHEHUI.

OnpIThl 110 U PYy3UN )KUAKOCTEH U ra3oB.



Monenb 6pOyHOBCKOTO ABUKEHUS.

Mogens onbita llTepHa.

OnBbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mogenb, HILTIOCTpUpYIOIIas NPUPOY AABIICHUS ra3a Ha CTEHKH COCy/a.

OnbIThl, WUIIOCTPUPYIOIINE YpPaBHEHUE COCTOSHUS UJACAIBHOTO Trasa,
W30IIPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

Ornpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00BbEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoauHamMuueckass cucrema. BHYTpeHHSS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U cioco0bI €€ n3mMeHenus. KonnuecTBo TeIoTh U pabota. BHyTpeHH: s
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3TyUYeHHUE. Y IeJIbHAs TEMIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[lonarue 00 aagmabaTtHOM mponecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJWHAMHUKM K u3ompoleccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTs MpoiieccoB B MpUpPO/IE.

TennoBble  MammHbl.  [IpuHOUNBI ~ AEHCTBUS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanusi SHEPruM B TEIUIOBBIX MamuHax. KoadduimeHT moiae3Horo
nericTBus TeruioBod mammHbl. [{ukn KapHo um ero kospduuImMeHT MOIe3HOTo
JENUCTBUS. DKOJIOTHYECKUE TMPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAWIHHUK, KOHAUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOkK u3 OyTHUIKM MOJ JCMCTBUEM CXXATOro BO3JyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHYTpEHHEW SHEpPTUM (TeMIiepaTyphl) Teja Npy Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii axcnepumenm, nabopamopmvie padbomul

N3mepenne yaenbHou TENI0EMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u KoHJeHcarus. VMcrnapenue u kumneHue. AOGCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM map. YaenbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KATIEHUS OT JIaBJICHHUS.



TBépnoe Teno. Kpucramnmueckue n amopdubie Tena. AHU30TPONUSL CBOMCTB
kpuctamwioB. JKunmkue kpucrtamuibl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue u
KpUcTayu3aius. Y AebHas TerioTa miasieHus. Cyonmmarusi.

VYpaBHeHUE TEMIOBOTO OaaHca.

Texaudeckue yCTpPOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: THTPOMETP H
TICUXPOMETP, KaJOPUMETpP, TEXHOJOTUH TOYUEHUSI COBPEMEHHBIX MAaTEpHajoB, B
TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CpolicTBa HACHIIIIEHHBIX TTAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

HabGnronenune HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTAIIOB.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

H3mepenne OTHOCUTENbHON BIAKHOCTH BO3IyXa.

Paznen 4. JaekrpoauHamMuKa

Tema 1. dInexmpocmamuxa

OJeKTpu3alms TeN. OJEKTpUYeCKuM 3apsa. JlBa Buaa DIEKTPUYECKUX
3apsnoB. [IpOBOIHHKM, OUANEKTPUKH W IOJYNPOBOAHUKH. 3aKOH COXPAaHECHMS
AIEKTPUYECKOTO 3apsa.

B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKU 3apsia.
Onextpuyeckoe mnose. Hampsk€HHOCTh 3nekTpuyeckoro mois. IIpuHmun
CYNEPHO3ULIUUA DIEKTPUUYECKUX MoseH. JIMHUKM HanpsyKEHHOCTH DJIEKTPUYECKOTO
TIOJISL.

Pabora cmnm  anmekrpocratmdeckoro  moisiss.  Ilorennwman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHUMKM M AUDIJIEKTPUKU B IJIEKTPOCTATUYECKOM  IIOJIE.
Juanexrpruyeckas IpOHULIAEMOCTb.

DnekTpoéMkocTh. KongeHncatop. DmeKTpOEMKOCTh TIJIOCKOTO KOHJEHCATOpA.
DHEpPrus 3apsHKEHHOT0 KOHAEHCATopa.

TexHuyeckrue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOII,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOP, KOMUPOBAJIBHBIN alIapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOWCTBO U MPUHIKUII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopaencTBre HaANEKTPU30BaHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnekTpocTaTHyecKas 3amuTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOMAau
IJJACTUH, PACCTOSTHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHAEHCATopa.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbomul



N3mepeHne 3neKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mox. Toku ¢ paznuunvix cpedax

DNEKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
Nctounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsoxenue. 3akon OMa Ju1sl yHacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIEHUE. YAEIBHOE CONPOTUBIICHUE BEIIECTBA.
[TocnenoBarenpHOE, TApALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOTHUKOB.

Pabora anekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CUJa U BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKAa.
3axon Oma 11 OJTHOM (3aMKHYTOM) 3iieKTpuueckon 1enu. KopoTtkoe 3aMmbikaHue.

ONEeKTpOHHAas  MPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTUBJIEHUSI METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMY. CoOcTBeHHas 51 IIpUMECHAast MIPOBOJIMMOCTH
NOJIyIpOBOAHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKMM TOK B  pacTBOpax M  pacIuiaBax  AJIEKTPOJMUTOB.
DIEKTPOIUTHYECKAs JUCCOUUALNS. DIEKTPOIIH3.

DJIEKTpUYECKHT TOK B ra3zax. CaMOCTOSTEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monnus. [Inazma.

TexHudeckue YCTPOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIepMETP,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THO,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, MOTYPOBOAHUKOBBIN IUO/, TATbBAHUKA.

Jlemoncmpayuu

N3mMepeHune CUIIbl TOKAa U HaNIPSIKEHUS.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MHPOBOAHUKOB OT JIJIUHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHUS M MaTepuana.

CmMemaHHoe COeTMHEHNE TPOBOIHUKOB.

[Ipsmoe wu3MepeHue SIEeKTPOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJlbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOAMMOCTD BO3/1yXa.

OOHOCTOPOHHSSI MPOBOAMMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydenne cMEmaHHOro COeIMHEHUS PE3UCTOPOB.

N3MepeHune 35eKTpOABUKYIIEH CUIbI UCTOYHHKA TOKA M €r0 BHYTPEHHETO
CONPOTHUBIICHUS.

HaGmronenue amexTpoiusa.

MexnpeaMeTHbie CBA3H



N3yuenne kypca ¢usuku 0a30Boro ypoBHs B 10 kiacce oCyIIECTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMHM MAaTE€MAaTHKH,
Ounonoruu, XMMHH, reorpadu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUmoTe3a, (pu3mdeckas BETWYMHA, 3aKOH,
TEeOopusi, HAOIIOJICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIu,
napaboJia, runepOoia, ux rpadvkd U CBOMCTBA, TPUTOHOMETpUUECKUE (YHKIIUH:
CHHYC, KOCUHYC, TAHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIIMUA HA OCH KOOPJMHAT, CJI0KEHHNE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIIO0OMEH KUBBIX OPraHW3MOB (BHABI TEIUIONEpPEIaur, TEIUIOBOE PaBHOBECHE),
AJICKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEN, KUIAKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJUTHYECKAS IOUCCOLMALNS,
rajJibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HCHOJIB30BAHUEM MEXaHU3MOB,
YYET TPEHHUS B TEXHUKE, MOIUIUIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET M JIpyrue), JBUTATEIh BHYTPEHHETO
CropaHusi, mapoBasi TypOuHa, OBITOBON XOJOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH
MOJIYyYCHUSI COBPEMEHHBIX MATEPHUAIIOB, B TOM YHCJIE HAHOMATECpUAJIOB, U
HAHOTEXHOJIOTHH, 3JICKTPOCTaTHYECKas 3alllUTa, 3a3€MJICHHE AJICKTPOIPHUOOPOB,
KCEpOKC, CTpYUHBIN MIPUHTEDP, AJIEKTPOHATPEBATEIbHBIE IPUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC PUOOPHI, TATbBAHHKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. I1eKmpoMazZHUMHAA UHOYKUUA

[ToctostHHBIE ~ MarHUTHL.  B3anMoAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIUU. KapTuHa NMHUN MarHUTHON
WHIYKIWAH NOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe TIOJIE TNPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIHAH
MAarHuTHOTO TOJIA JUIMHHOTO IIPSMOIO NPOBOJHMKA M 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeiicTBrue NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAYJIb U HAlIPABJICHHE.

Cuia Jlopenua, €€ MOJlyJib U HarpaBiieHUE. J[BUKEHUE 3apSIKEHHOW YaCTULIbI
B OJJHOPOJITHOM MarHuTHOM Mojie. PaboTa cuisl Jlopenna.



SIBiieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOTOK BEKTOpa MarHUTHOMN
WHAYKUUU. OJEKTPOABIKYLIAs Cuia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu Papanest.

BuxpeBoe nsnekTpuueckoe Tosie. DJEKTPOJBIKYIAS CUJIa WHIYKIUU B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OJTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUMU. OJIEKTPOABWKYILNAS CHJIA
CaMOWHYKIIHH.

DHEPrust MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyecknue yCTpOHMCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEb, YCKOPUTEIU 3JIEMEHTApPHBIX
YaCTHUL], UHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMY MAarHATHOTO TTOJISL.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME 2IIEKTPOMAarHUTHON MHIYKLUH.

IIpaBuo Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne neMCTBASI MOCTOSSHHOTO MarHWTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JICKTPOMArHUTHOM MHIYKIWH.

Pa3znen 5. KoJsie0Oanust v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHUmMHble KOJ1€OAHUA

KonebarenrHast  cucrema. CBoOOAHBIE  MEXaHMYECKHE  KOJIE€OaHUA.
["apmonnueckue kosebanus. Ilepuon, vyactora, amrumMtyaa U ¢aza KojaeOaHUH.
[IpyXvHHBIN MassTHUK. MaTreMaTH4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwmii. [IpeBparieHue HEpruu Ipu rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATHPHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUS
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienne o 3aTyxaronmx KojieOaHUsSX. BhIHYKIEHHbIE MEXaHUUYECKHE
KoJiebanus. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMS.



[lepemennbiii  TOK. CHHYCOMJANBHBIM TEPEMEHHBIM TOK. MOIIHOCTD
NEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEHUCTBYIOIIEE 3HAYEHHWE CHIIBI TOKA M
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepesadya U MOTPEOICHUE AIIEKTPUUECKON
JHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIeKTpodHepruu. Kymbrypa
VCITOJIb30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHON CUCTEMBI (MPYKUHHBIA WU
MaTeMaTUYECKU MASITHUK).

HabGmronenne 3atyxaromux KojeOaHuH.

HccnenoBanrie CBOMCTB BBIHY X ICHHBIX KOJICOAHUN.

HaGmronenue pezonanca.

CBOOOIHBIE IIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCHUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum mocCiIeIOBATEIbBHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTH M KOHAEHCATOPA.

Mopens THHUYN DIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HccnenoBanre 3aBUCUMOCTH TIEpUOa MajbIX KoJieOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnenoBanue MEPEMEHHOTO TOKa B LENM U3 IOCJEN0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbLE 60JIHbL

Mexanuueckue BOJIHBI, yCIOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusi W JyiMHA BOJIHBL. llomepeuHble W TPOJOJIbHBIE BOJHBI.
WNuTtepdepenius u nuppakuus MEXaHUUECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anekTpomarautHoit BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPA)XXEHUE, MPEJIOMIICHUE, Mospu3anus, audpakus,
unTepdepenius. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3JeKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBsI3U U TeNeBUAeHUs. Paqnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEIbl.

TexHnYecKue yYCTpONCTBa M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTBI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U IPOJOJIbHBIX BOJIH.



Koneobmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmnroienue oTpakeHus U IpeJIOMIICHUSI MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
YacTOTOM KOJIEOaHMIA.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHWTHBIX — BOJIH: OTpaXEHUE,
pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHHOE pacIpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId HICTOYHUK CBETA.

OTtpakenue cBera. 3aKOHBI OoTpaxkeHusi cBeta. [locTpoenne n3zobpaxkeHui B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIl yroa IOJHOTO
BHYTPEHHETO OTPAKCHHUSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. L{ser.

ColOuparomie U pacceuBaroimiie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue u3oOpaxeHUil B
coOuparolux U paccerBarolux JuH3ax. Gopmysia TOHKOW JMH3BI. YBeJIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHHMYMOB B HWHTEpP(hEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemérTka. YcaoBuUe HaOMIOACHUS
[VIABHBIX ~MaKCUMYMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTPOMCTBA M TMPaKTUYECKOE MNPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
OnTHKA, TU(PpaKIMOHHAS peléTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnUMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJIOMIICHUE CBETA.
OnTtuyeckue mpruodopHI.

[TomHOE BHYyTpEeHHEE OTpakeHue. Monenbs CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MUKpocCKoIa, TeJIeCKona.

Habmronenne natepdepeHIny CBeTa.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonydeHue ciekTpa ¢ MOMOIILI0 MPU3MBI.

[Tonyyenue cekTpa ¢ MOMOIIbIO AUGPAKIUOHHON PEHIETKY.



Habmroienue nossipuzanuu cBera.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi
N3mepeHne nokasaTessi peJoMIIEHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakKeHU B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaesa 6. OcHOBBI ClIeLIHAJIBHOM TEOPHU OTHOCUTEIHLHOCTH

['panuubl  NTPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynatsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETA B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTH DUHILITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpalICHUE
JUTUHBI.

OHEprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISTUBUCTCKOW YaCTHULIBI. DHEPTHS
IIOKOS.

Pazgen 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun (OTOHA C €r0 YaCTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
doTorpdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHunar
dbotorddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

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

Jlemoncmpayuu

®doTo3(dheKT Ha YCTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuiO 0 -4acTHII.
IlmanerapHas Mmogmens aroMma. lloctynatel bopa. M3nydenue u moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. Bosnbl ne bpoiiis. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBII KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.



Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JInHeHyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HaOmnronenue tuHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTpPOeHHs sapa. OTKpbITHE
pagunoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuto  cocrapa
paauoakTuBHOro wu3nydeHus. CoiictBa anbda-, OeTa-, raMMa-U3IydeHHUS.
BisiHue paainoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykionHas monens siapa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3JIly4yeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sfipe. SAnepHbie cuibl. Jlepext macchl sapa.

Snepnsbie peakunu. [lenenue u cuHTeE3 AEP.

SAnepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUU AIEMEHTAPHBIX YaCTHII.

dyHaameHTanpHbIe B3auMoeicTBUs. EQMHCTBO (pr3nuecKoil KapTUHBI MHpa.

TexHuyeckue yCcTpoucTBa U IMPAKTHUYECKOE IIPUMEHEHHUE: TO3UMETD, KaMmepa
Bunbcona, siepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUéTYrK MOHU3HPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamophvie pabomoi

HccnenoBanre TPEKOB YacTHIL (M0 TOTOBBIM (OoTOrpadusim).

Pa3znen 8. JDiieMeHTBI ACTPOHOMUM M ACTPOPU3MKHU

Otansl pa3BuTUA acTpoHOMUU. [IpuKkIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIMMOE
JIBIDKCHHE.

ConHeuHast cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHII@ U 3BE3.
3BE3/7IbI, MX OCHOBHBIE XapaKTEpPUCTUKHU. JluarpamMma «CHEKTpalbHBIM KJlacC —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM I10CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpEeHHEE CTpoeHHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3]1. DTanbl )KU3HU 3BE3I.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHbBIE ABIPHI B SApax
rajaKTHK.



Bcenennas. Pacmpenne Beenennoit. 3akon Xa00sa. Pazberanue rajgakTuk.
Teopus bonpmoro B3psiBa. PenukToBoe n3inydeHue.

Maciirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENEIICHUS TTOJOXKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us CEeBEpHOro MOMyIIapus U IPKUE 3BE3bI.

Hao6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O60o01maromee NOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4HON KapTHHE MHPA, POJIb PU3NUECKON TEOPHUH
B (opMHUpOBaHMM MpEACTABICHUN O (PU3NUECKON KapTHUHE MHUpa, MECTO
(GbU3nYeCKO KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢uszuku 0a30Boro ypoBHsa B 11 kiacce ocymecTBIsieTcs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CH C KypCcaMH MaTE€MaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C U3YyUYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
GbyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbI U HMX IMPOEKUHUH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTApPHBIX (GYHKIMH, MNPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeiesIeHne oAU TIOCKUX (GUryp u o0beéMa Ted.

buonocus: snextpuueckue SBICHUS B KUBOM MNpupoae, KoseOaTeabHbIe
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHajus.

l'eoepagusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpenad, TIEHEpATop IEPEMEHHOI0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHsA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI YUeOHOro npeaMera «Pu3nKa» T0IKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYarONUXCsl PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peai3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN ESITENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMU 00YUaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

NPUHATHE  TPAJULMOHHBIX  OOIICYETOBEYECKUX TyMAaHUCTUUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYTIPABJICHUU B 00Pa30BaTEIIbHON OpraHU3aIlNy;

YMEHUE B3aUMOJEHCTBOBATH C COLUAIIbHBIMA HHCTUTYTAMHU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCUICKOMN rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOIIEHUE K TOCYIAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYasl CTETUKY HAYYHOTO TBOPYECTBA,
puUCyIero pu3ndeckoit HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:

WHTEPEC K Pa3IUYHBIM cdepaMm npodecCHOHANBHONU AESTEIHHOCTA, B TOM
YHClie CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;



TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(GU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KyJNbTYpPbl, OCO3HAHHE TJI00aIbHOTO
XapakTepa dKOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBJICHUE JICCTBUIM B OKPYKAIOIIEH Cpelle Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HaNpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUM 1o (PU3MKe;

7) HEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOIECCE
u3ydeHus: (QU3MKA  OCYLIECTBISATH  IPOEKTHYID M HCCIEAOBATEIbCKYIO
NeATEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

Ilo3HaBaTe/bHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS
Bba3oBble Jioru4ecKue aeiicTBUs:
CaMOCTOSITENNFHO ~ (OPMYNHUPOBaTh W aKTyalM3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENETATh IEeNU JEeATEIbHOCTH, 3aJaBaTh MapaMeTPbl W KPUTEPUU HX
JOCTUKECHMUS,;
BBISIBJISITH  3aKOHOMEPHOCTH M NPOTHUBOpPEYMsI B  paccMaTpUBaEMbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabarbiBaTh IUIAaH pELIeHHs] MPOOJeMbl C YUYETOM aHalM3a MMEIOIINXCS
MaTepuaIbHBIX U HEMaTepuaIbHbIX PECYPCOB;
BHOCHUTb KOPPEKTHUBBI B JESTENILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN ACSITETbHOCTH;
KOOPAMHUPOBATh W  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaTbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJCHCTBHS,
pa3BHUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBbIe ucciaenoBarejbCKHe AeHCTBUA.
BJIQ/ICTh HAYYHOW TEPMHHOJOTHEH, KITIOYEBHIMH TMOHATHSIMH W METOJaMU
bu3nUecKoil HayKH;
BJIa/IETh HaBBIKAMHU y4eOHO-MCCIIEI0BATEIbCKON U MPOEKTHON AESITebHOCTH
B 005aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOUCKY
METOJIOB peUIeHHs 3a7ad (PU3UYECKOTO COJCp>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB MIO3HAHUS;
BJIAQJE€Th BUAAMU JEATEIBHOCTU 110 IMOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIPEeTalliy, MPeoO0pa3oBaHUI0 M NPUMEHEHHI0O B Pa3IMYHBIX Y4eOHBIX
CUTYyallUsiX, B TOM YHCJIE IIPH CO3AaHNHU YUEOHBIX MPOEKTOB B 00JaCTU (DU3UKH;



BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIIeHUs, HaXOAUTh apTYMEHTHI IJIs JT0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMETPhl K KPUTEPUHU PEIICHHUS;

aHANMM3UPOBAaTh TIOJNYYCHHBIC B XOJE PEIICHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTHUYECKHA OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTeIbHOU
NEeSATEIbHOCTH, B TOM YKCIIE TTPU U3yYeHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYallUsSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

yMETh MEPEHOCUTh 3HaHUA 10 (uU3MKe B NPAKTUYECKYIO 00JaCTh
KU3ZHENIEITeIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC UJICH, NPEJIaraTh OpUrHHAIbHBIC MMOAXObI U PEIICHMUS;

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora ¢ unpopmaunmeii:

BJIAJCTh HABBIKAMHU TIOJydYeHHUS WH(POpMaIuu (HU3HYECKOTO COACPKAHUS U3
HNCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSATEIHHO OCYIIECTBISATh TIOWCK, aHAJW3,
CHUCTEMATHU3AIMIO W HMHTEPIPETANNi0 WHGOPMAIIUN Pa3IUYHBIX BUAOB U (GopM
IIPE/ICTABIICHHUS,

OIICHHBATh JJOCTOBEPHOCTHh HH(POPMAIIHH;

UCIIOJIb30BaTh  CPEJACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUIA B PEIICHWN KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3a1ad ¢ CcoOMoJiecHneM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsi, TPABOBBIX U OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

co37aBaTh TEKCThl (PU3MUECKOTO COJACpXKAHUS B PA3TUYHBIX (opMarax c
y4€TOM Ha3HAYCHUST HHPOPMAIIUU | TIEIICBOM ayTUTOPHH, BHIOUpasi ONTUMATIBLHYIO
dbopMy TIpEACTABICHHS ¥ BU3YaTH3aIINN.

KoMMyHHUKAaTHBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUSA:

OCYUIECTBJISATh OOIIEHHWE Ha Ypokax (HU3MKM W BO BHE-YpPOUHOU
NEATEIbHOCTH;

pacno3HaBaThb NPEANOCBUIKM  KOH(DJIMKTHBIX CUTyallud W CMsT4aTh
KOH(JIUKTHI;

pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/CTB;

IIOHMMATh U MCIOJIb30BAaTh NPEUMYILECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboTHI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JCHCTBHM C y4€TOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KAKJIOT'0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  L€IM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,
pacnpenensaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOI paboTHI;



OLICHMBAaTh KayeCTBO CBOETO BKJAJa M KaXJAOr0 YyYaCTHUKA KOMAaHIbl B
OOIIMIA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npemjiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh HWJEU C TMO3WLHUHA HOBH3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3TUYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiicCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYIIECTBIISTh MMO3HABATENIbHYIO NIESITEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3aJ1aUH;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX U KAaYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS MTPAKTUYECKON pabOThl C yUETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUMH;

JlaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEATIOUTCHUMH;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO S3pYAHMIHMH B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHBBI B JIESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JECHCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB U
OCHOBaHUI;

UCIIOJIB30BaTh MPUEMBI peIICKCUM JJIsI OIIEHKU CUTYyallid, BRIOOpa BEPHOTO
pelieHus;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NPU aHalIu3e pe3yJbTaToB
NesTEIbHOCTH;

MPUHUMATH Ce0s1, MTOHUMAs CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBhI JPYTHUX TIPU aHAU3€ pe3yIbTaTOB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIMOKH.

B mpouecce NOCTHXKEHUS JIMYHOCTHBIX PE3YJIHTATOB OCBOCHUS MPOTPAMMBI
no (Qu3MKe I8 ypOBHS cpeaHero oOmero oOpa3oBaHUsS Yy O0O0y4aromuxcs
COBEPILIEHCTBYETCS AMOIMOHATBHBIN UHTEJUIEKT, MIPEATNOIaTr a0 IIHIA
c(hOpMHUPOBAHHOCT:



CaMOCO3HaHMs, BKIIOYAIOIIEr0 CIIOCOOHOCTh MIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJCTh HAMPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIUPOBAHUS, BKIFOYAKOMIET0O CAMOKOHTPOJIb, YMEHHE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AYMOIMOHAIEHBIM U3MECHEHHSIM U TIPOSIBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKCHUIO LEIU U
yCIieXy, ONTUMHU3M, WHUIIMATUBHOCTb, YMEHHUE JEHCTBOBATH MCXOJS M3 CBOUX
BO3MOKHOCTEM;

SMIIATHH, BKJIIOYAOIIEH CITOCOOHOCTh MMOHUMATh YMOIIMOHAJIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHWU OOIIECHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COIEPEKUBAHUIO;

COITMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C APYTUMU JIFOJIbMU, 3a00TUTHCSI, POSBIISITH UHTEPEC U pa3peiiaTb KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniry oOyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00yHarOIIUXCSI YMEHU:

JIEMOHCTPUPOBATh Ha MpUMEpax pojiab U MeCTO (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B MPAKTUYECKON JACATEIBHOCTH JIIOIEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS U3YyYCHHBIX (U3UYECKUX MOJCNICH:
MaTepHuaibHas TOYKa, UHEePIMaIbHAs CUCTEMa OTCYETa, aOCOTIOTHO TBEPOE TEO,
WJICAIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU PelIeHnH (PU3NIECKUX 3a]1aY;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (TIPOIECChl) U OOBSICHATH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KUHETUYECKOW TEOPUM CTPOCHUS BELIECTBA U
JJEKTPOJAMHAMHUKHA:  PABHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSAMOJIMHEHWHOE
JBIDKEHUE, CBOOOJHOE TajeHue TeJ, IBWKEHUE 110 OKPYKHOCTH, WHEPIHS,
B3auMOJIeHcTBUE Tel, nuddy3usi, OpOYHOBCKOE JIBHKEHUE, CTPOCHUE KUIKOCTEN
Y TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl TPU HArpEBaHUHM (OXJIAXKIEHUH ), TEILIOBOE
paBHOBECHE, WCIIAPEHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTALIM3ALUs, KUIICHHE,
BJIAKHOCTbH BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MIPU €r0 HAarPEBAHUU B 3aKPHITOM
CoCylle, CBSI3b MEXAY IapaMeTpaMu COCTOSIHMS rasa B  H30MpoLeccax,
ANEKTpU3aLus TEJl, B3aUMOJEHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUUYECKOE IBIDKCHUE, WCIONB3YS (DU3MUYECKUE BEITUYMHBI:
KOOpJMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTECHIHAIbHAS SHEPIUsl, MEXaHU4YeCKas
paboTa, MexaHW4YecKass MOIIHOCTh; TPH OMUCAHWW TPABWIHHO TPaKTOBATh
(bU3UYECKUl CMBICT HCIOJIb3YEMbIX BEIHYMH, WX OO0O3HAYCHHUS W €IIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONIUE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMU
BEJINYNHAMU;



OMKCHIBATh H3YyUYEHHbIE TEIUIOBbIE CBONCTBA TE€1 M TEIJIOBBIC SIBICHMS,
UCTIONIB3ysl (DU3MYECKHE BEIMYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KUHETUYECKasi PHEPrys XaOTUYECKOTO JBIKEHUSI MOJICKYJ, CpeAHEKBaapaTUIHAas
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIUIOThI, BHYTPEHHsSI SHEprusi, pabora rasa,
KOO (PUIMEHT TMONE3HOTO MCUCTBHUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCTOJIB3YEMBIX BEIWYWH, WX
o0O3HAUEHUsS W CAWHMIIBI, HAXOAuTh (OPMYJIbI, CBS3BIBAIONIUE JTAHHYIO
(buU3MYECKyI0 BEIMUHUHY C IPYTUMH BEJIUUYMHAM;

OIMKCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHE
sBJICHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKHUE BETUUYMHBI: AJIEKTPUUECKUI 3apsi,
AIEKTPUUECKOE TOJIe, HAMPSXKEHHOCTD TMOJISA, MOTEHIMAN, Pa3HOCTh MOTEHIUAJIOB;
IpU ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3MYECKUIA CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, MX OOO3HAUYCHMS] M €JIMHHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JTaHHYIO0 (U3UYECKYIO BEJIUYUHY C IPYTUMU BEJIMUUHAMU;

aHaJIu3UpoBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Yys (PU3MUECKUe
3aKOHBI U MPUHIMIBL 3aKOH BcemupHoro tsarotenus, |, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUSI MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
MPUHITAN CYTIEPIIO3UIIAA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHUS BEIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOW PHEPTUU TEIUIOBOTO JIBMYKEHUSI MOJIEKYJI C
a0COJIIOTHOM TeMIlepaTypoH, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHECHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3inyaTh CIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMUIIbI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIE TIPUHIMIMBI JCHCTBUA MAIlMH, TPUOOPOB W
TEXHUYECKUX YCTPOWCTB; paziuyaTh YCJIOBHsS UX O€30MACHOTO UCIOJIb30BAHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOTHATh HKCIEPUMEHTHI M0 MCCIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUU, MPU ITOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpPOBaThH BHIBOJIHI,

OCYIIECTBJIATH MPSIMBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTUMAJBHBINA CHOCOO M3MEPEHUS W HWCIOJIb30BAaTh W3BECTHBIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKHUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(bUKCUpOBaTH PeE3ybTaThl MOJTYYECHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYUH B
BU/JIe TaOJIUIl U TPaUKOB, A€NIaTh BEIBOBI IO PE3yJIbTaTaM MUCCIICI0BAHMS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUN B
paMKax yd4eOHOro JKCIEpPUMEHTa, Y4eOHO-HCCIIEIOBATEIbCKOM U TMPOEKTHOM
JEATEIBHOCTH C HUCIOJIb30BaHUEM HM3MEPHUTENIbHBIX YCTPOMCTB U JIaDOPaTOPHOTO
000opy10BaHUS;



pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCTIONB3YS (PHU3HUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATH (PU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOJUMbIE NIl €€ pElIeHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATH PEATbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOI BEININHBI;

pemarh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKkue BICHUS;

UCIIOJIb30BaTh  MpPU  pEIIeHHH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /IS MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUU
U TIPE/ICTABJICHUS YYECOHOUW U HAay4YHO-TIOMYJIAPHON MHGOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALIUIO;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIET0O MHUpPA, B PpPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpPAIEHUH ¢ MPUOOpPAMU U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOILIEH CpeaE;

paboTatb B TpYINIE C BBIIOJHEHUEM PAa3JIUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pPabOTy TIpyNIbl, PAaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYALMSX, aIEKBaTHO OLICHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHNE pPacCMaTpUBaeMON IPOOIIEMBI.

K koniy oOyuenus B 11 kiacce mnpeamMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUaIOLINXCS YMEHHH:

JEMOHCTPUPOBATh Ha MpUMEpPAX pojib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh W €IUHCTBO
(bu3MYeCcKOi KapTUHBI MUDA;

YUUTBIBATh TPAHULBI TPUMEHEHUS H3YUYEHHBIX (PU3HUECKUX MOJENei:
TOYEYHBIN JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHbIN UCTOYHHMK CBETA, A/lepHas
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sigpa MpH PElIeHUH (PU3NYECKUX
3ajay;

pacro3HaBath (pu3nueckue sABJICHUs (MPOIECCh) U OOBACHATH UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHMKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJECHCTBHE
MarHuTOB, J3JICKTPOMAarHUTHasT WHAYKUUS, JEHCTBHE MArHUTHOIO IIOJSL Ha
OPOBOJAHUK C TOKOM M JIBIXKYIIMHCS 3apsi, 3JIEKTPOMAarHUTHbIE KojeOaHus U
BOJIHBI, NPSIMOJINHEWHOE pPACHpPOCTPAHEHHE CBETA, OTPAXCHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dbotoanekTpudeckuii 3pdext (poToaddexT), CBeTOBOE JaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaauOaKTUBHOCTB;



ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHOJB3YS (DU3UYECKUE BEITHYMHBIL:
DIEKTPUYECKUMN 3apsill, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COIPOTUBIICHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOJABIDKYIAs Cuia, paboTa TOKa,
MHIYKIWAST MarHuTHOrO MoJisg, cwia Ammnepa, cuna JIopeHna, WHIYKTHUBHOCTD
KaTylIKH, SHEPTHsl JJIEKTPUYECKOT0 M MAarHUTHOTO MOJIEH, MEPUOJ M YacTOTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U CWia TOoKa B MpOoIEecce
TApMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUH, (OKYCHOE pacCTOsSTHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UYECKUM
CMBICII HCIIOJNBb3YEMBIX BEJIMYUH, WX OO0O3HAUEHUS W E€IWHUIIbI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JIAHHYIO (DU3WYECKYI0 BEIUYMHY C JAPYTHUMH
BEJINYMHAMU;

OMHUCHIBATh HW3YUYCHHBIC KBAHTOBBIC SIBJICHUS U TMPOLECCHI, HCIOIb3Ys
dbu3nyecKkre BETUYUHBI: CKOPOCTh AJEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJbC (OTOHA, MEpUOJ NOJIypacaia, SHEPIHs CBI3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TPABWIBHO TPAKTOBATh (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBA3BIBAIOLIME JIAHHYI0 (U3UYECKYI0 BEJIWYMHY C JPYTHUMH BEJIMYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3NUECKON BETUYUHBI;

aHAIM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3MUECKHE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIEI0OBATENBHOIO U MapaIeIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BJIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEUHOTO PacCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gortorddexra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUYECKOTO 3apsla, 3aKOH COXPAHEHHUS MAcCOBOrO 4HUCia, Mmoctynarel bopa,
3aKOH PaJIMOAKTHUBHOIO pacmnaja, Mpyu 3TOM pasjinyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIbl, 00JACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TMOJIS TPOBOTHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh DKCIIEPUMEHTHI TI0 HCCIIENOBAHUIO (DU3UYECKUX SIBICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBath MpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OMBIT H
(GbopMyIUpPOBATH BHIBO/IHI,

OCYILIECTBIISTh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEIUYMH, MPU
ATOM BBIOMpPaTh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;



UCCJIENOBATh 3aBUCUMOCTH (U3MUECKMX BEJIIMYUH C HCHOJb30BaHUEM
OpSIMBIX  M3MEPEHMI: MpPU STOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH
pe3yNbTaThl MOTYYCHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJE TaONUIl U
rpaduKoB, enaTh BHIBOIBI [0 pPe3yIbTaTaM UCCIIECIOBAHMUS;

coOJroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py1I0BaHUS;

pemaTth pacu€THble 3aJaydl C SBHO 3aJlaHHOM (U3MYECcCKOl MOJEeNbIo,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJM3a YCIOBUS 3aJla4u
BBIOMpATh (PU3NYECKYIO MOJEIb, BBIACHITh (PU3NUYECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOJUMbIE ISl €€ pEeIlIeHUs, MPOBOAUTh PACYETHI U OLIEHUBATH PEAIBbHOCTD
MOJIy4YE€HHOT'0 3Hau€HUs (PU3MUECKON BEIMYUHBL;

penaTh KaueCTBEHHbIE 33a4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue SBICHUS,

UCIIOJIB30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJady  COBPEMEHHBIE
MH(OPMAIIMOHHBIE TEXHOJIOTHH JJIA MOUCKA, CTPYKTYPUPOBAaHMS, UHTEPIPETALUN
Y TIPEICTABJICHUS YUYEOHOW W HAy4YHO-TIOMYJIAPHON MH(MOPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATTIM3UPOBATH MOIYYaEMYI0 HH(OPMALHIO;

OOBSCHATh NPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX 0€30MacHOr0 MCHOJIb30BaHUS B MOBCEIHEBHON
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ1a POCCUNCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
JUIst o0ecrieyeHus: 6€30MacHOCTH MpU OOpalllEeHuH ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPY KAIOLIEH Cpeae;

paboTatb B TpyMNIE C BBHIIOJHEHUEM PAa3JIUYHBIX COLMAJIBHBIX POJIEH,
IUIAaHUPOBATH PadOTy TPYIIbl, PAlMOHAIBHO pacHpenessiTb OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIAJ] KQXKJI0TO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3/ie/ioB U TeM (uu¢poBbie)
Ne /m HpOrpAMMES Beero KOﬁHTpOJILHLIe HpﬁaKanecKne 06pazoBaTeIbHbIE
padoThI padoThI pecypesI
Paznen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUA
1.1 ®u3uKa 1 METOAbl HAYYHOI'O TTO3HAHUS 2 bubmiorexa HOK
' https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 2
Pazjnen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemaruka S https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
2.2 Junamuia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHUS B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpUU https://m.edsoo0.ru/7f41bf72
bu6mmoreka [IOK
3.2 OcHOBEI TepMOTMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnoreka [JOK
' ®a3oBble EPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmorexa [IOK
4.1 IIIeKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
492 ITocTostHHBIN IIeKTpUYECKU TOK. TOKH B 12 1 bubnnoreka [JOK

Pa3IUYHBIX Cpe/lax

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/ NporpaMMEI pas Beero Konrtpoabusbie IIpakTnueckue f)lgpg:m ar e.])ILHbI e
padoThI padoThI pecype
Paznen 1. JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. IeKTpoMarHuTHast 11 1 3 bubnuorexa [JOK
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCcKHUe U JIEKTPOMAarHuTHbIE 9 1 bubnuorexa [JOK
KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKHE U JIEKTPOMAarHUTHBIE 5 1 bubnnoreka [JOK
BOJIHBI https://m.edsoo.ru/7f41c97c
23 | Onmma 10 3 Pipsim 050007141607
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJIBHOCTHU https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 JIEMEHTHI KBAHTOBOU OITHUKU 6 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.2 Crpoenme aToma 4 https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE 517pO 5 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
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bubmuorexa [JOK

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 https://m.edso0.ru/7f41c97¢
Hroro no pazaeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O06o0maroriee NTOBTOPCHHE 4 Egggﬁ;ﬁ;{;gﬁ%f 41c97¢
Hroro no pazaeny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KosnvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tewa ypoka Bcero KO;TPO']U’ HBIC Hpgucnmecxne u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoTbI pecypebi
®du3nka — HayKa 0 IPUPOJIE.

1 Hayunblie MeT(})II[I)I HO?};)Hal,:)HIfH 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro Mupa
Ponb u Mecto pusuku B
bopMHUPOBaHUH COBPEMEHHOMN bubnnoreka [JOK

2 . 1 .

Hay4YHOW KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSTEIbHOCTHU JII0IeH
MexaHnn4eckoe JBHKEHUE.

3 OTHOCUTENBHOCTh MEXAaHUUYECKOTO 1 bubnuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE ITPAMOIIMHENHOE 1 bubnnorexka [JOK
JIBIOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IPSIMOJIMHENHOE 1 bubnnorexka [JOK
JBIKCHHE https://m.edsoo.ru/ff0c372e

6 CBoOogHoe majieHue. Y CKopeHue 1 bubnmnorexa [JOK
CBOOOIHOIO MagECHU https://m.edsoo.ru/ff0c39cc
K i .

7 Newennie varepansiofi Tosic o ) Bu6miorera LIOK

P https://m.edsoo.ru/ffOc3ada
OKPY’>KHOCTHU
II r .
8 Hucpunammie cncrowit orcuera. 1 Bu6miorera LIOK
pu ’ https://m.edsoo.ru/ff0c3be8
Ilepsriit 3ak0H HproTOHA
9 Macca tena. Cuina. [IpuHnun 1 bubnnorexka [JOK

Cyneprno3uimu cuil. Bropoit 3akon

https://m.edsoo.ru/ffOc3be8
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Herorona miis MarepuanbHOM TOYKH

Tperuii 3akoH HproToHa 111

bu6mmoreka [IOK

10 MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna

11 TskecTH. Ile pBa;I KOCMUYECKas bubmnorexa LIOK

- eP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnmoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. Koaddunment tpenus.

13 Cuna Zzn OTI/IBJIeI({bI/Iq:I HH u BI/I)P;CCHI/II/I bubnmorexa LIOK

p PHA https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIW Ta3e
[ToctynaTensHoe U BpaliaTeabHOe

14 JIBIKEHHUE a0COJIFOTHO TBEPIOTO Tea. bubnnoreka [JOK
MowmeHT cumbl. [lnedo cunsbl. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPAOIO TeIa
HNMnynec MaTepuanbHOU TOUKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOUEK. bubnuoteka [JOK
Nmnynbe cunbl. 3aK0H COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJibca. PeakTUBHOE IBUKEHHE
PaGota 1 MOIITHOCTD CHITBI.

16 Kunerndeckas sneprusi MaTepuanbHOR bubnmnorexa [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPIUU
[ToreHmanpHas 3HEPTHUsl.

[ToreHuuanbHas s3HEprus yrnpyro

17 edo ffm OBaHHOM l'II) )KZHII?IY bubmorexa LIOK
ACQOPMHUP Py ' https://m.edsoo.ru/ff0c461a
[MoTennmansHas 2HEprus Teiaa BOIU3U
MOBEPXHOCTU 3eMITH
[ToTeHmanbHBIC U HETIOTEHITUATBLHBIC
cuibl. CBs3b pabOTHI

p bu6nmoreka [JOK

18 HEMOTEHIIUATBHBIX CHUJI C U3MEHEHUEM

MEXaHUYECKON IHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHS] MEXaHUYECKOH

https://m.edsoo.ru/ff0c478c
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SHEPruu

19

Wnctpyxrax no Th. JIaboparopuas
pabota «lccnenoBanue cBs3u pabOTHI
CHUJIBI C U3MCHCHHUEM MEXaHMYECKOM
9HEPIHU Tella Ha IPUMEPE PaCTSHKCHUS
PE3MHOBOT'O JKIyTa

20

KonTtponbHast pabora o Teme
«Kunemarnka. Jlunamuka. 3aKOHBI
COXPAHCHHUS B MEXaHHUKE)

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJI0KEHHUSI MOJIEKYJIISIPHO-
KWHETH4eCKol Teopun. bpoyHoBCcKOE
newkenue. uddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

23

24

25

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN
Y TBEPIBIX TEN

Macca monekyn. KonuuectBo
BemecTBa. [locTostHHas ABoraapo
TennoBoe paBHOBecue. TeMmmepaTypa
u e€ uzMmepenue. lllkana remneparyp
Lenbcus

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

28

AGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKOM SHEPIUn
JIBMOKEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knaneiipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI
JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH MEXIY
napameTpaM# COCTOSHUS
Pa3peKEHHOTO raza

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e
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H3ompornecchl B ueadbHOM ra3e u ux

bu6mmoreka [IOK

29 rpaguyecKoe MpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 croco6bl e€ n3menenus. Koiamaectso bubnmoreka [JOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OTHOATOMHOTO UJICATBHOTO
rasa
31 Buasl Temonepenaun bubmmorexa [IOK
https://m.edsoo.ru/ff0c5c36
p | Ao e s B 10K
p . https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AauadbaTHbI mpoiecc
[lepBblil 3aKOH TEPMOJAMHAMUKHU U €TI0 bubnuorexa [JOK
33 :
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ff0c5efc
Heo6
w | Dot e BuGorea 101
PHPOJIE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 ITpunnun nevicrBus u KII/I TernmoBoi bu6mmoreka [IOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII/|
37 DKoJ0oru4ecKue npooIeMbl
TEMJIO3HEPTEeTUKH
38 O6o6maromuii ypok «MonekymspHas bubnuotexa [JOK
¢buzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «MI;TJIILKJ;I;II;pZEH (1)1:31;1[(21 TOI\gHOBBI bubmiorexa HOK
’ https://m.edsoo.ru/ff0c6a50
TEPMOTMHAMUKI)
40 [TapooOpazoBaHue U KOHIEHCALIUS. bubnnorexka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOII0THAS U OTHOCHTEILHAS bu6nmoreka [JOK

BJIAKHOCTh BO3/1yxa. HachleHHbIN

https://m.edsoo.ru/ff0c64d8
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nap

TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHUS

bubmuorexa [JOK

42 CBOWCTB KpHUCTAJLIOB. JKuakue https://m.edso0.ru/ff0c65f0
Kkpuctauibl. CoBpeMEHHBIE MaTepHAIIbI
[InaBnenne U KpUCTAIUIU3ALIHS.
43 VaennHas TeHJII())Ta HJIaBJIeIL{II/ISI Brbmzorexa LIOK
: https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubmuorexa [JOK
44 YpasHeHue TeMosoro banarca https://m.edsoo.ru/ff0c6820
DneKTpU3alus Te. DIEKTPUIECKUI
45 3apsia pIIBaI;I/II[a BJICKTpI/I‘lI;CKI/IX bubmmorexa [IOK
’ https://m.edsoo.ru/ffOc6bcc
3apsioB
IIpoBogHMKH, TUINCKTPUKH U
46 H(I))J'IyH;LOBOL[HIfKI/I 3211ng COXpaHEHUs bubmmorexa LIOK
’ https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOTO 3apsiga
B 7 .3
47 Kynowa Toucansil smextprsccii BuGmorexa 11K
4 ’ p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnun cynepno3unuu bubnuoreka [IOK
JJIEKTPUYECKUX MoJen. JInnun https://m.edsoo.ru/ff0c6df2
HANPSOKEHHOCTH
Pa6
o | P Bnsmorea 10K
) THHATL https://m.edsoo.ru/ffOc6f00
MMOTEHIINAIOB
IT
50 oexrpocrataccko mone, BuGmorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JlnanekTpudeckasl MpOHUIIAEMOCTh
.. bu6mmorexa [IOK
51 InexTpoémKocTh. Kongencarop https://m.edsoo.ru/ff0c7126
52 DNEKTPOEMKOCTD MJIOCKOTO bubnmnoreka [JOK
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53

KOHJIEHCAaTOopa. JHEPrus 3apsHKEHHOTO
KOHJICHCATOpa

JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcaTopa"

https://m.edsoo.ru/ff0c72c0

54

[IpuHIMI NEWCTBUSA U IPUMEHEHNE
KOHJICHCATOPOB, KOMUPOBAJILHOTO
amnrmapara, CTpyHHOro npuHTepa.
DJIEKTpOCTAaTUUYECKas 3aIUTa.
3azemIIeHHE DIIEKTPOIPUOOPOB

55

DIIEKTPUUYECKHI TOK, YCIOBHS €0
cymectBoBaHus. [10CTOSHHBII TOK.
Cuna toka. Hanpsbkenue.
Conpotusnenue. 3akoH Oma it
y4acTKa Ienu

56

57

[TocnenoBarenpHOE, TapaLIEIBHOE,
CMEIIaHHOE COCTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
«/3yueHue cMemaHHOTo COeTMHEHUS
PE3UCTOPOBY

PaGoTta 1 MOIITHOCTB ANEKTPUYECKOTO
Toka. 3akoH Jlxoyns-Jlenia

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c74f0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 71 OJTHOM (3aMKHYTOI)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenne D/1C ncrounnka Toka u
€ro BHYTPEHHETO COMPOTUBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

59

60

DIIEKTPOHHAs MPOBOJIUMOCTb TBEPBIX
METAJIJIOB. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
Temneparypbl. CBEpXIIPOBOANMOCTh

DNEKTPUYECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX MTyYKOB

61

[TorynnpoBOIHUKH, UX COOCTBEHHAs U

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

IpUMecHas IpoBoAUMOcTh. CBOMCTBA
p—n-nepexoxa. IloaynpoBoiHUKOBBIE
npubopbI

https://m.edsoo.ru/ff0c84ae

DNEKTPUUECKUH TOK B pacTBOpPax U

6 paciuiaBax 3J€KTPOJIUTOB. 1 bubnmoreka [JOK
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DJIEKTPUUYECKUI TOK B Ta3ax.

63 CaMOCTOSITeTbHBIN U 1 bubmuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psa. MoaHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DneKkTpuuecKue Npuodopsl U

64 YCTPOWCTBA U UX MPAKTUYECKOE 1 bubnuorexa [JOK
npuMmeHeHue. [IpaBuna TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o006marmui ypok 1 bubmuorexa [JOK
«DNEKTPOAMHAMHUKAY» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota mo Teme

66 «Inektpocrartuka. [TocToIHHBIN 1 bubnmnoreka [JOK
3JIEKTPUYECKUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3JIMYHBIX Cpeaax»

67 PesepsHblit ypok. KonTponbHast 1 bubnuoreka [IOK
pabota o Teme "DneKTpoAMHAMHUKA" https://m.edsoo0.ru/ff0c8c56

68 PezepBHblit ypok. O0o0maronuii ypok 1 bubmmorexa [IOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara u@poBbIe
n/n Tema ypoka Bceero Koutpoububie  Ilpakriyeckue ilsyqe}mﬂ gﬁ[(};I;OBaTeHLHLIe
padoThI padoThI pecype
[TocTosiHHBIE MAarHUTBI U UX

1 B3auMo/ieiicTBue. MarHuTHOE ToJI€. 1 bubmuorexa [JOK
Bekrop maruutHOM MHAYKIUU. JIMHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIUU
MarauTHO€E 10JI€ MPOBOJIHHUKA C

9 TokoM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3aumopeiicTBrue npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas padota «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IIOJI KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBanue nercTBUS https://m.edsoo.ru/ffOc9acO
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBIDKYIIYIOCS 3apsSKEHHYIO YaCTHILY. 1 bubnmnoreka HOK
Cuna Jlopennia. PaGoTa cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKus. [ToTok

6 BEKTOpa MarHuTHON nHAyKuu. 3/1C 1
WHJyKUIHUH. 3aKOH AJIEKTPOMArHUTHOM
nHaykunn Papanes

, JlabopaTopHas pabota Bu6motexa LIOK
«HccnenoBanue ABIeHUs 1 1

SHGKTpOMaFHHTHOﬁ HUHIOYKIOUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

10

NunykTuBHOCTS. SIBIEHUE
camouHaykiuu. 9JIC caMOMHAYKIUH.
DHeprusi MarHuTHOTO TOJIsL KaTYLIKH C
TOKOM. DJIEKTPOMAarHuTHOE 1oJie

TexHuueckue yCTpoucTBa U UX
MIPUMEHEHHUE: OCTOSTHHBIE MATHUTHI,
AIEKTPOMArHUTHI, HIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAs TIeYb

O6o6maromuii ypok «MarautHoe
moJie. DIeKTPOMArHUTHAST MHITYKIIHSDY

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubnunoreka LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no teme
«MarnurHoe 1ore.
3JIGKTpOMaFHI/ITHa$I WHIOYKOWS»

bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

13

CB000/1HBIE MEXAHUYECKHE
Kosiebanus. 'apMOHHYECKHE
KoseOaHus. YpaBHEHUE
rapMOHUYECKUX KOJICOaHHIA.
[IpeBparteHue SHEPTUA

JlaGopatopHnas pabora
«HccrnenoBanne 3aBUCUMOCTH
nepro/ia MajbIX KojeOaHuii rpy3a Ha
HUTH OT JUTMHBI HUTH ¥ MAcCCHI TPy3a»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcaf06

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJeOaHMs B
u7eaIbHOM KOJe0aTeIbHOM KOHTYpE.
AHasnorus MexJy MEXaHU4EeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJIe0aHUsIMU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B UJICATbHOM
KoJe0aTeIbHOM KOHTYpe

but6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpeacraBnenue o 3aTyxaromux
KoJicOaHUsAX. BeIHYKIeHHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

MmexaHuueckue koiaebanus. Pesonanc.
BBIHYKICHHBIC 3JIEKTPOMArHUTHBIC
KoyebaHus

17

Ilepemennsblii Tok. CUHYCOUJAJIbHBIN
MepeMEeHHbIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JICHCTBYIOIIIEE 3HAYEHHUE CUJIbI TOKA U
HaIpsHKEHUS

bubnmoreka [IOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoxactso,
nepeaaya U norpedieHue
JIEKTPUYECKON SJHEPTUU

19

20

Y CTpOUCTBO U MPAKTUUYECKOE
IIPUMEHEHHE IEKTPUUECKOTO 3BOHKA,
reHepaTopa EpEMEHHOT0 TOKa,
JIMHUH 2IeKTponepesayd

DKOJIOTHYEeCKUE PUCKU TIPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUU.
Kynbrypa ucnons3oBaHus
AJIEKTPOIHEPIHH B IIOBCEAHEBHON
KHU3HH

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

21

22

MexaHnudecKkre BOJTHBI, YCIOBUS
pacnpoctpanenus. [lepuoa. Ckopocthb
pacnpocTpaHeHUs U JJTHHA BOJIHEI.
[Tonepeunble U TPOJOJIBHBIE BOJIHBI

3Byk. CKOpoCTh 3ByKa. ' poMKOCTB
3ByKa. Beicota ToHa. TemOp 3ByKa

bubmmoteka IIOK
https://m.edsoo.ru/ffOcca54

but6mmorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DIIEKTpOMarHUTHBIE BOJIHBI, HX
cBoNcTBa U cKopocTh. [Ikana
3JIEKTPOMAarHUTHBIX BOJIH

but6mmoreka [IOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHIUIIBI paTnoOCBA3U U
TeneBuieHus. Pazpurue cpeacTts
cBs3u. Pagnostokamus

25

KontponbHas padota «Konebanus u

but6mmoreka [IOK



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

BOJIHBD»

https://m.edsoo.ru/ffOcc6f8

[IpsamonnHENHOE pacpOCTpaHEHHE
CBETa B OJIHOPOJIHOM Cpejie.

bubnunorexa LIOK

26 ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
O €Hue cBeTa. 3
27 OTTpaa;(e;I/II/I;I cclfeTTaa H?)Ié;)HgIeHHe Bubmorexa IOK
p .o p https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKalie
[Ipenomnenue csera. [lonnoe
BHYTpeHHEe oTpakeHue. [IpenenbHblii bubnnorexa [JOK
28 .
YTOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7{6
OTpaKEHUSI
Jlaboparopuas padota «3mepenue bubmmoreka [JOK
29 .
MoKa3aTeJisi IPEJIOMJICHHS CTEKJIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3obpaxxeHui
30 J'II/I;I:L’»GI) Id)o Jpna}iﬁml:oﬁ HI:I)/II-)II;B?HH ’ bubmnorexa LIOK
- POPMY ' https://m.edsoo.ru/ffOcddle
YBenu4ueHue JUH3bI
JlaboparopHnast pabota
31 «HccnenoBanue cBOWCTB
M300paKeHUH B JIMH3AX»
Hucnepcus cseta. CloKHBIN cOCTaB
32 6enoro csera. LIer. JlaboparopHas
pabora «Habmtoienue nucriepcuu
CBETa»
33 Wntepdepennus cera. Audpaxius bu6muoreka [JOK
cBera. JIudpakinonHas pemérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e
35 OnTrueckue MpruOOPbI U yCTPOICTBa U
yCIIOBHS UX O€30M1aCHOTr0 MPUMEHEHUS
36 I'panu1BI TPUMEHUMOCTH bu6muoreka [JOK

KJIacCCUYECKOM MexaHuKH. [TocTynarsl

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

CIELMAJIbHON TEOpUHU
OTHOCHUTEJIBHOCTH

OTHOCHUTENIHLHOCTD OOJHOBPEMCHHOCTH.

37 3ameJieHre BpEMEHH U COKpaIllEHHE bubmnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTHBI
5 .
38 wactiu. Cotsh waces ¢ sxeprici 1 bu6amorerca LIOK
LRI p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS ITOKOS
K 0 .
3 Ocnoms cnewanmor reop uGnorera LIOK
H P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
40 ®otonbl. opmyna [1nanka. DHeprus bubnnorexa [JOK
¥ UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHNE
bubnunoreka LIOK
41 porosddexra. Ombiret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
p | e pmoignn o Bt LOK
o : https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gortosdpdexra
. I1. H.
8 Teberess Xommmeckos ncicrane uGnorera LIOK
ACBA. a https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoucrsa u
MIPAKTUIECKOE TPHUMEHEHHE:
44
(boTorIeMEeHT, POTOAATUHK,
coJIHeUHas OaTapesi, CBETOIUOT
45 Pemenne 3agau mo teme «9nNeMEHTBI but6mmoreka [IOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
o | B oo Ome BuGmores 10K
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas mozenp aToma
47 [Toctynater bopa bubnuoteka [JOK



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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https://m.edsoo.ru/ff0d091a

48

49

50

51

W3nydenue u nornoiieHue GoToHOB
MIPU TIEPEXO/IC aTOMa C OJTHOTO YPOBHS
SHEpPruu Ha JIpyrou. Buasl ciekTpos
BouiHOBBIE CBOMCTBA YacTUll. BosHbI
ne bpoiina. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4CHHE

OTKpHTI/Ie pPaairuOaKTUBHOCTH. OMBITEI

Pesepdopna mo onpexnenenuio cocrasa

PAaIruOaKTHUBHOI'O U3JTYUCHUS

CgoiicTBa anbda-, 6era-, raMma-
n3iy4yeHus. BiousHue
PaINOaKTUBHOCTH Ha KUBBIC
OpraHu3MBbI

https://m.edsoo.ru/ff0dOafa

bub6nmoreka [IOK
https://m.edsoo.ru/ff0d0afa

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0ca8

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0fd2

52

53

54

55

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIN U NO3UTPOHHBIN OeTa-
pacnan. I'aMma-uzinyyeHue

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. S nepHbIi
peaktop. [IpobrnemMsbl, mEpPCIEKTUBHI,
AKOJIOTUYECKHUE aCIEKThI SIAEPHOM
SHEPreTUKU

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpoHA. MeTo1bl HAOMIOACHUS U
pEerucTpanuu JIEMEHTAPHBIX YaCTHII.
Kpyrusiii cton «®yHnaMeHTaabHbIe
B3anmMoaercTBud. EnMMHCTBO
(bu3nUeCcKOil KapTUHBI MHPaY

Bup 3Bé3nnoro neba. Co3Be3aus,
SIPKWE 3BE31bl, IUNIAHETHI, UX BUIANMOE
nBrkenre. CojIHEYHas cucTeMa

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1162

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

57

Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sueprun CoJiHia v 3BE3]1

3BE3/1b1, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
nocieoBaTeabHOCTU. BHyTpeHHee
cTpoeHue 3BE311. COBpeMEHHbIE
MIPEJICTABICHUSI O IPOUCXOKICHUU U
sBositonu CosHIa U 3BE3]

58

59

Muneunsiii [lyTe — Hama I'anakTuka.
ITonoxxenne n nBuxenne CosHLa B
lNanaktuke. ['anmaktuku. Y€pHbie
JBIPBI B SIAPAX FaJaKTUK

Bcenennas. Pa3z0beranue rajakTuK.
Teopus bosbmoro B3peIBa.
PenukToBoe n3iyuyenue.
MeraranakTuka

60

Hepemennsie npobsieMbl aCTpOHOMUU

61

KonTtponbHas pabota «D1eMeHThI
aCTPOHOMHUU U ACTPOPHUIUKI

62

O6o0maromuii ypok. Pons ¢pusuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax IesaTeIbHOCTH
YyeJioBeKa

63

O6o0maromuii ypok. Poms u mecto
(GU3MKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

65

O6o0maromuii ypok. Pons
¢uznveckoii Teopun B HopMupOBaHUH
MIpe/ICTaBICHUH 0 PU3NYeCcKOn
KapTHHE MHpa

Ob6o06maromuit ypok. Mecto
(bU3MIECKOI KapTUHBI MHPa B 00IIEM




Py COBPEMEHHBIX ECTECTBEHHO-
Hay4HbIX IPEJICTABICHUNA O IPUPOAE

PesepBHbIil ypok. MaruuTHoe mnoJie.

66 1
DNeKTpOMarHUTHAS WHIYKIIHSI
PesepBubiil ypok. Ontuka. OCHOBBI

67 CHeIUaaIbHON TEOpUHU 1
OTHOCUTEIBHOCTH
P I .K .

o | Do s gume. | Busorea 0K

p https://m.edsoo.ru/ff0d1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJ151 YYEHUKA

» ®usuka, 10 kmace/ Msxkumes I'.41., [TerpoBa M.A., Crenanos C.B. u npyrue,
OO0m1ecTBO ¢ OrpaHMuYeHHON OTBETCTBEHHOCTHIO «J[PODAY; AkuionepHoe
obmectBo «M3aatenbeTBo «IIpocBeniennes

» dusuka, 11 kmace/ Makumes I'.4., [Terpoa M.A., Yromsaukor O.C. u
npyrue, O0IIEeCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODAY;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANYECKUE MATEPHUAJIBI 1JISA YUUTEJIA

3a0otuH B. A. ®u3uka : KOHTPOJIb 3HAHUM, YMEHHUI 1 HABBIKOB YYaUXCS
10—11 xi1.0611€00pa3oBatT. yupexaeHul : 6a30BbIi U MPOQPUI. YPOBHH : KH.
st yautenst / B. A. 3a6otun,B. H. Komuccapos. — M. : [Ipocsemienue, 2008.
®dusuka, 10 11 xmaccel, COOpHUK 3a/1a4 U 3a1aHUH C OTBETaMH M PEIICHHUSIMU,
Kozen C.M., Koposun B.A., Opisios B.A., 2001

®usuka, 10-11 xnacc, [Toypounoe mnanuposanue, [locobue s yunrenei
obmeo6pa3oBarenbHbIX opranu3anuii, [lunos B.®., 2013

®uzuka, 10-11 kmace, [Toypounoe mnanuposanue, [llunos B.®., 2013

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://class-fizika.ru/

http://school-collection.edu.ru

http://elkin52.narod.ru/

http://class-fizika.ru/
https://www.sites.google.com/site/moyacshkola/idu-na-urok/fizika-v-
animaciah

http://interfizika.narod.ru/index.htmi
https://www.sites.google.com/site/saitpofizike/home
https://resh.edu.ru/

http://www.fizika.ru/

http://www.all-fizika.com/

http://physics03.narod.ru/
https://learningapps.org/index.php?overview s= category=0 tool=



