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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMSI OCHOBHOH 00pa3oBaTelNbHOM Mporpammsl, npeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccniickon denepanum, peaAU3yIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTEeCTBEHHO-HAyYHOW KapTUHBI MHupa oOyuatrommxcs 10-11 kmaccoB mnpu
oOyueHuu ux Qu3nke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIILHOCTHOTO
noaxojaa. IIporpamma no ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpPEeIMETHBIM pe3yJibTaTam
OOy4eHHs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTh PEAU3AlNKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramMu. B Hel
ONPEENSIOTCS OCHOBHBIE LENTU M3Y4YEeHHUs (PU3MKM HAa YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TNIAHUPYEMbBIE PE3YJIbTaThl OCBOEHUS Kypca (PU3HMKU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITAThl OCBOCHMSI Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00yUYEHUS;

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

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiem mupe. HIKoabHBIN Kypc GU3HKN — cUCTEMOOOpa3yoni
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHWM, M3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeneNiseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIyYeHHUs HOBBIX MAaTE€pHalOB C 3aJJaHHBIMU CBOMCTBAMU WU JIPYTHUX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POPMUpOBAHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydarommuxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTH
Hay4YHBIM METOJI MO3HAHUS MPU BBIMOJHEHUU UMH YU4E€OHBIX HCCIIeI0BaHUM.

B ocHOBy kypca (usuku 1j1s ypOBHS CpeaHEro ooOiero oOpa3oBaHUS
MOJIOKEH PAI HWIeH, KOTOpPhle MOXKHO paccMaTpuBaTh KaK TMPUHIMIBI €T0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUH C HEM KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (U3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopmupoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeNoyiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUYECKONH HAyKH, OCMBICICHHE CBS3U Pa3BUTHS
¢uzukn ¢ pasBuTHeM OOIIECTBa, a TakKke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasiennocmu. Kypc dusuku mpemmoaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTHUECKUX MPUIIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEICHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke OO0CYX ICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30MMacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHusl SBISIOTCS (hU3MUECKue Teopuu ((popMHUpOBaHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PYH/IaMEHTAIBLHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX TMPEJACTABJICHUSX O TPUPOJE, TpaHUIlaX
MPUMEHUMOCTH TEOPHH, JJIsl OMUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peanu3yeTcs Mpexie
BCEro 3a CYET OpPraHU3allUU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
Jns  GazoBoro ypoBHA Kypca (U3MKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB M J1A0OpaTOpHBIX pPadoT,
KOTOpBIE B MIporpamMme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHMYECKUX
MpakTUYeCKux padoT. BrifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJII KOHTPOJST H  OICHKH, OCYIIECTBISCTCS yYaCTHHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu >TOM oOecreunBaercs OBJIAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUS, HUCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHIENsAETCA PEUICHUI0 PAcYETHBIX M KAaueCTBEHHBIX
3anay. Ilpu 3TOM AJyig pacy€THBIX 3a/ay MPUOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3aJlaHHON (PU3UYECKON MOJIEIBIO, TTO3BOJISIFOIINE TPUMEHSITh U3yUYE€HHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpUpys 3HaHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCA 3a/laHUsl Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUW M MPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKON MONEIH A CHUTYallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CledYeHHI0 y4dyeOHOro mpolecca 0a30BbI YpOBEHb Kypca
(bU3UKK Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOJDKEH N3YIaThCsl B YCIOBHUSIX
pPEIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOMHETa
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kaOuHere (Qu3nMKM AOMKHO OBITH
HE0OX0aUMOe J1abopaTopHOE OO0OpYIOBAHME JJi BBIMOJHEHUS YKa3aHHBIX B
nporpamme o (pU3MKe YYEHHUYECKHX MPAKTHUUECKUX padOoT U JEMOHCTPAIMOHHOE
o0opyI0BaHUE.

JleMoHcTpaniioHHOE  00Opy/0BaHWE (HOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBaeT IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCJICIOBAHMUSI  M3Yy4YaeMbIX  SIBIIGHUA M  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUICCKUX TPUMCHCHUM.

JlaGopatopHoe 00OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydalmmxca. TeMaTH4ecKhe KOMIUICKTHI
7a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

e (opmMupoBaHue wuHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAyYHOMY
U3YUYCHUIO TPUPOJIBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (opMUpOBaHUE
MCCJIEIOBATENLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHME HAY4YHOTO MHPOBO33PEHHSI KaK pE3yJibTara HW3Y4YCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopMmupoBaHWE YMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JOKA3aTEIhCTB;

e (opmupoBanue mpencTaBICHUNA O poNMM (PUBMKHU NJI PA3BUTHUS JAPYTHUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTrkeHne 3TUX Ienei o0ecrednBaeTCsl pelIeHHeM CIEeIyIOINX 3a71ad B

npoIriecce u3yueHus Kypca GU3uKu Ha YPOBHE CPeTHETO O0IIero o0pa3oBaHus:



e TmpuOOpeTEeHHEe  CHUCTEMbl  3HaHUK 00  oOmux  QuanUecKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUsIX, BKJIIOUAs MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUHW B MpUpPOAEC U IS TNPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3IMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJAPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 33/1a4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOIO IUIAHUPOBAHUS U MPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHAIM3a W HHTEpIpeTanuu UHGOpMaINH,
OIIPEIENIEHMS TOCTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTaTa;

e CO3/IaHHE YCIIOBHMM JJIS Pa3BUTHsS YMEHMI MPOEKTHO-NUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpazoBanus otBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 kmacce — 68 yacoB (2 yaca B HE/IEIIIO).

[Ipensaraemplii B mporpamMMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
MPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BbIOOP
poBeNeHUsT J1a0OpaTOpHBIX pPabOT M OMBITOB C YYETOM HWHIWBUYAIbHBIX
0COOEHHOCTEM 00yUarOIUXCH.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpupone. Hayunbie mMeTOnBI NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponbp DOKCriepuMeHTa M TEOpUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKE.

MoaenupoBanue (U3NYECKUX SBICHUW M ImpoleccoB. HayuHble THIOTE3BI.
dusnyeckre 3aKOHbI U TEOPUM. ['paHUIIBI IPUMEHUMOCTU (PU3NYECKUX 3aKOHOB.
[IpyHLIMT COOTBETCTBUA.

Ponp u Mecto ¢usuku B GOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE U3MEPUTENbHBIE TNPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe ABMKeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemernienune, CKOpoCcTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCThb) U
YCKOPEHHUE MaTepuaJbHOW TOYKH, MX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMeleHN U CI0KEHHE CKOPOCTEM.

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

CBoOosHOE nazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBmkeHue. [IBUkeHHE  MATEpUAIBHOM TOYKH IO
OKPYKHOCTH C MTOCTOSHHOM MO MOAYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEUHAS
ckopocth. [lepuon u wactora obparnieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBIDKCHHUE CHAPSIOB, IIEMTHBIE U PEMEHHBIC TIepeadn.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPHUCTHUK
JIBHOKCHUSL.

[IpeoOpa3zoBanue IBUKEHUI C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenue ABWKEHHS Teja, OPOIIEHHOrO TOJ YIjoM K TOPU30HTY M
TOPU30HTANBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBnenue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydyeHne HEpaBHOMEPHOTO JBHXKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIECHUS MEXAY NYTSIMHU, MNPONUIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEXKYTKA BPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KECHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3yyeHue ABMKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipunuun  otHocutTenbHOCTH  ['anmmnesa. IlepBwii  3akoH  HeroToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro tarorenus. Cuia Tsbkectd. llepBas kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (1mokosi, cCkoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH WUIIU Ta3e.

[TocTynarenbHOE M BpalllaTeIbHOE JIBH>KEHHE a0COIIOTHO TBEPOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne uHepuUu.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINUX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CroxeHune CHiL.

3aBUCUMOCTB CHJIBI YIIPYTOCTH OT AehOpMaliui.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3yuenne nBuxeHust OpycKa 1o HaKJIOHHOM IJIOCKOCTH.



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

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3akoHbl COXpAHEHUA 6 MEXAHUKE

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

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW Touku. Teopema 00 H3MEHEHUU
KMHETHYECKOW SHEPTHH.

[ToTennmanbHas DHEPTHSL. [ToTeHnmansHas DHEPTHUS yIpyro
neopmMupoBaHHOM — npykuHbl.  [loTeHuManpHass  3Heprust Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXAaHWYECKOM JHEPIUM CHUCTEMBI TEIL
3aKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHHWE: BOLOMET, KOMED,
IIPY>KUHHBIN [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

[lepexoq NOTEeHIUATLHON YHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI C U3BMEHEHUEM MEXAHMYECKOW IHEpruu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. Mogeky/sipHast Gu3nKa U TEPMOJIMHAMUKA

Tema 1. Ocrogbl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOU TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKECHUS U
B3aUMOJICMCTBUSL YaCTUI[ BelecTBa. MOJENIN CTPOCHUs Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyil. KonnuectBo BemecTsa. [locTosiHHas ABoraapo.

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



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

TexHn4eckrue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHCHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OneIThl 10 MU PY3UN )KUIKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAaHUE MEXKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

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

OnbIThl, WUIIOCTPUPYIOIINE YPABHEHHUE COCTOSHUS HJICAIBHOIO Tas3a,
U30IIPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HW3MEPEHHU
00bE€Ma KOMHATHI, JaBJICHUS U TeMIIEpaTypbl BO31yXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaAMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. OcHosvl mepmoouHamMuKu

TepMoauHamMuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOU
CUCTEMBI U cIocO0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOro  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyUYCHHUE. Y IeNIbHAS TEIIOEMKOCTh BELIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 006 aamabaTHOM Tmiporiecce. IlepBbIli 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh MpoIieccoB B MPUPO/IE.

TemnoBble  MamuHbl.  [IpuHOUMIIBI  IEUCTBHUS ~ TEIUIOBBIX  MAallMH.
[IpeobpazoBanuss ’HEPrUM B TEIUIOBBIX MaminHax. KoadduumeHt mnone3noro
nevictBusl TemioBord mamuHbl. [{ukn KapHo u ero kos>pduumMeHT mMOJIe3HOTO
JEUCTBUS. DKOJIOTHUECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIBHUK, KOHIUIIMOHED.

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 (TeMIepaTyphbl) Teja Mpu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamniwie cocmoanus éewjecmea. Pazosvie nepexoonl

[TapooOpazoBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhbl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue nu amop(dHble Tena. AHU30TPONHS CBOMCTB
kpuctauioB. JKuakue kpuctamibl. CoBpeMeHHblE MaTepuanbl. [lnaBnenue wu
KpUcTayuM3anus. Y aelibHas TerioTa miasienus. Cyonumarusi.

YpaBHeHue TerIoBoro OanaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHU TMOJTYUYECHHUS] COBPEMEHHBIX MaTEpHasioB, B
TOM YHCJIE HAaHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MIaBJIEHUS KPUCTATUIMYECKOTO BEIIEeCTBA.

JleMOHCTpanus KpUCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3mepeHne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamuka
Tema 1. Inexkmpocmamuxa
DNeKkTpu3anmsl Tel. ODJEKTpUUeCKuil 3apsia. JlBa BHIAa JJIEKTPUUYECKHUX
3apsinoB. [IpOBOJHUKH, TUANEKTPUKH U TOJYNPOBOIHUKH. 3aKOH COXPAHECHHS
AIIEKTPUYECKOrO 3apsja.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3IeKTPUYECKUIT 3apsi.
Onekrpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  [IpuHuummn



CYyNEPHO3ULUNA DINEKTPUUYECKUX Moyel. JIMHNM HanpsyKEHHOCTU DJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHAIOB. [IpOBOOHMKM M JUDJNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
Jlvanexkrpryeckas MpOHUIIAEMOCTb.

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

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

B3anmoenicTBrue HadIEKTPU3OBAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpoBOAHUKH B IIEKTPOCTATUYECKOM II0JIE.

DnexkTpocTaTudecKas 3aluTa.

JIMBIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IJJACTUH, PACCTOSHUSI MEXAY HUMH U JUJICKTPUUYECKON MPOHULIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHJIEHCAaTopa.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3mepeHne 2meKTpOEMKOCTH KOHIEHCATOPA.

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

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

Hanpsbxenue. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIIAHHOE COEIMHEHUE TIPOBOITHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlenma. MomHOCT
AIIEKTPUYECKOTO TOKA.

DNEeKTpOABIKYLIash CUia M BHYTPEHHEE CONPOTUBIECHUE HCTOYHHKA TOKa.
3axon Oma 11 MOHOM (3aMKHYTOM) AyieKTpuueckoi tenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUS] METAJUIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DOnexkTpudecKknid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobcTBeHHas U IpUMECHAas IPOBOJIUMOCTh
NOJIypoBOJHUKOB. CBoiicTBa p—n-niepexoa. [lomynpoBoHUKOBBIE TPUOOPBHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTpOoIUTHYECKas: AUCCOUALUS. DIEKTPOIH3.



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

TexHuueckue yCTpPOHCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETpP, PEOCTaT, HWCTOYHHKHA TOKa, OJJICKTPOHArpeBaTEIbHBIC TPHUOOPHI,
AIEKTPOOCBETUTEIIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYPOBOIHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHre CUiibl TOKA U HaIPSKEHMUS.

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

CMenaHHOe COeIMHEHUE TPOBOIHUKOB.

[IpsiMmoe wu3MepeHue HIEKTpOABMKYIIEH cuiabl. KopoTkoe 3ambIKkaHue
rajJbBaHUYECKOIO PJIEMEHTA U OLICHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COTIPOTUBJICHUSI METAJIJIOB OT TEMIIEPATYyPHI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

W ckpoBoii pa3psa U NpOBOJIMMOCTh BO3yXa.

OHOCTOPOHHSISI IPOBOIUMOCTH AHO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomuwl

N3yyeHue cMenmaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUIIbI UCTOYHUKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue smexTposusa.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 10 kiacce OCyLIECTBISETCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OnoN0TNY, XUMHUH, reorpadvu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnores3a, (uznyueckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUU, JWHEWHas (QyHKIMS,
napaboa, runepOosa, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO,
BEKTOPHI U UX MPOCKIIUU HA OCU KOOPJUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: mexannueckoe ABUKEHUE B KUBOU mpupoje, nuddysus, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEIUIONIEPE/IayH, TEIJIOBOEC PABHOBECHE),
AIIEKTPUUYECKUE SBJICHUS B )KUBOU MPUPOJIC.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUIKOCTEU W



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAIIOB, BJIEKTPOJUTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

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

Texnonocus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUSI B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHCHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYyTU€), JBUraTelb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJIUIBHUK, KOHIUIIUOHEP, TEXHOJIOTUU
NOJIYYEHUS] COBPEMEHHBIX MAaTEpUalOB, B TOM YHCIE€ HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJIEHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH MIPUHTED, 3JIEKTPOHArPEBATEbHBIE puoOOPHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.

11 KVIACC

Paznen 4. JaekTpoauHamMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

IlocTostHHBIE  MarHUTHL.  B3amMmoneWcTBHEe  NMOCTOSHHBIX ~ MArHMTOB.
MarautHoe 1mone. Bektop MarHUTHOM HWHAYKUMH. [IpuHUIMO Cynepno3uiuu
MarHUTHBIX MoJiek. JIMHMU MarHuTHOM MHAYKUMU. KapTuHa JMHUA MarHUTHOMN
WHYKIINH TI0JISI TOCTOSIHHBIX MarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Opcrena. B3anmoaelcTBre mpOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MOyJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHuTHOM Iojie. PaGoTa cuisl Jloperna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOM
MHAYKIUK. OJIEKTPOABIKYIAs CWia HWHAYKIUH. 3aKOH 3JEKTPOMarHUTHOM
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABWKYIIAs CHJIA WHAYKUAH B
MIPOBOJAHUKE, IBMIKYIIIEMCS MMOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIIKHA C TOKOM.

DNEeKTPOMarHUTHOE MOJIE.

TexHndeckue yCTPOMCTBA W IPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOJABUIATEIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

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 JJICKTPOJABUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTHU U3MEHEHUS
MarHMuTHOTO ITOTOKA.

SIBiieHrE CAaMOMHTYKITMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

UccnenoBanue ABICHUSA 3JIEKTPOMAarHUTHOW UHIYKIIHH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMmpOMAZHUMHbIE KONE0AHUA

KonebGarenbnas  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammumryga u (aza KoieOaHUU.
[Ipy>XMHHBIN MasTHUK. MareMaTH4eCKUii MasATHUK. Y PaBHEHHE TapMOHUYECKHX
kosebanuil. [IpeBparieHne sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCATbHOM KOJeOaTeIbHOM KOHTYpe. AHAJOTUS MEXIYy MEXaHUYEeCKUMU U
ANEKTPOMArHUTHBIMU KoJjieOanusiMu. @Dopmyna TomcoHna. 3akoH COXpaHEHHUS
HHEPrUM B UJ€ATBHOM KOJIeOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouux KojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. PezoHanc. BoiHy X 1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUsL.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CUJIBI TOKA W
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
JHEPrur. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTpodHepruu. KynpTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJI€OATeNbHOM cHUCTEMBbl (NMPYXUHHBIA WM
MaTEeMaTUYECKUI MASITHUK).



HaOmronenue 3aryxaromux KojeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMATrHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpPE3UCTOPa, KATYLIKH
WHYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TUHUYU AIEKTPOIEpPEaayuH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUI Ipy3a HA HUTU OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanre MNEpeMEHHOTO0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsl pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss W JyIMHA BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
HNuTtepdepenius u iuPppakuus MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSL U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anmektpomarauTHoi BoiHe. CBoiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHUE, MpeoMIIeHUE, noJsapusanus, Judpakius,
unrepdepenius. CKoOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHLMTBI paguOCBSI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOUIEH CPEeIbI.

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

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHEHUE TOTIEPEUHBIX U MTPOJIOIBHBIX BOJIH.

Komne06mroieecs Te10 Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M MPETOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOM pE30HAHC.

HaOmroenre cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOM KoJeOaHUM.



HccnenoBanre  CBOMCTB — DJJEKTPOMArHUTHBIX ~ BOJIH:  OTPaKEHHE,
npesioMJIeHUE, MoJspu3anus, Judpakuus, UHTephepeHIIus.

Tema 3. Onmuxa

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

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

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHune. [IpenenpHbIl yroma IOJIHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceera. CnoxxHbIi coctaB Oenoro cseta. LIBer.

CobOuparoniie W pacceuBaroniie JuH3bL. ToHkas JsuH3a. DOKycHOe
pacCTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccenBarolmux JuH3ax. Gopmyna TOHKOW JIMH3BI. YBeEJIWYEHHUE,
JJaBaeMo¢€ JIMH30MU.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakaus ceta. [udpakumonnass pemérka. YciaoBue HaOIIOACHUS
IJIABHBIX ~MAaKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOrOo CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHruecKkue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmnapar, NPOEKIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKON, BOJOKOHHAas
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOSIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mogaenn MUKpPOCKOIIa, TEJIECKOTIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpakximm ceera.

HabGmronenre nucnepcuu cBera.

[TosryueHue criekTpa ¢ MOMOILBIO TTPU3MBI.

[Tonydyenue ciekTpa ¢ MOMONIbIO JUPPAKIUOHHON PEIIETKH.

HabGnronenue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi



N3MepeHue nokaszaTess NpesioMIICHUS CTEKIIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3AX.
HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['panuiel  TPUMEHMMOCTH  Kjaccuyeckod — mexaHuku.  [loctynaTs
CIECIUAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJSA CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIHbHOCTH DUHIIITEHHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpalleHUE
JUIMHBIL.

DHEprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJILCOM PEIITUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (POTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3aKOHBI
dbororddexra. YpaBHenue DiHmtetHa 11 Gotoaddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TMPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COJIHEUHAas OaTapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHETHETO (poTodddekTa.

Ceeroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. lloctynmater bopa. M3nydenume u mnorionieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI 3HEPrHMM Ha Jpyroil. Bujel
crieKkTpoB. CIIEKTp ypOBHEW SHEPTUM aTOMa BOJAOPOA.

BosHoBBIE cBOMcTBa yacTull. BonHel ne bpoinsa. KopnyckynsipHo-BOITHOBOM
JTyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHudeckue yCTpOMCTBA M IIPAKTUYECKOE IPUMEHEHMUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue JIMHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HaOmronenue mmHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JOKa3bIBAIOIIUE CIOKHOCTh CTpPOeHHs sapa. OTKphITHE
paguoakTuBHOCTH.  OmbIiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa
paauoakTuBHOro u3nydyeHus. CoiictBa anbda-, OeTa-, raMMa-u3Iy4deHHUs.
BinsiHue paaAnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacnaa. ['amma-
U3JIydeHHE. 3aKOH PaJMOAKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sipe. SnepHbie cuibl. JledekT Macchl spa.

Snepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepnwiii peaktop. Tepmosinepusiid cunTe3. [Ipobnembl M HEPCHEKTUBBI
AJIEPHOU SHEPTETUKU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

OnemeHTapHble YaCTULbl. OTKPBITHE IO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOAeHCTBUA. EAMHCTBO PU3nyecKoi KapTUHBI MUPA.

TexHuyeckue yCcTpoMCTBAa U NMPAKTHUYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buinbcona, siiepHbIil peakTop, aToMHast 0omoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHLI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUU U ACTPOPUIMKH

Otanel pa3BuTHA acTpoHoMuUU. [IpuknagHOEe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMH.

Bun 3Bé&3mHoro nHeba. Co3Be3ausi, spKye 3BE3BI, IUIAHETHI, MX BHJIMMOE
JBIDKCHUE.

ConHeyHas cucrtema.

Connue. ConHeunass akTuBHOCTh. McrouHuk sHeprum ConHUA W 3BE3N.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Ki1acc —
CBETUMOCTB». 3BE3bl IJIaBHOM IOCIIEI0BATEIBHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUU U 3Boiounu CoJHLIA U
3BE3/1. DTanbl )KU3HU 3BE3]I.

Muneunsiii [Iyts — Hama I'amaktuka. Ilonoxkenue u nBuwkeHue CoiHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u kBazapbl. 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

HaGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpe/ieNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3nsa CEBEPHOro MOJyIIapUs U IPKHUE 3BE3BI.

Hab6nronenus B Teneckon Jlynsl, mnanet, Maeunoro IlyTu.

O6o0maronee MOBTOPEeHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOM cepax nesTeIbHOCTH YeJIOBeKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOUN HAy4YHON KapTUHE MHPA, POJIb (PU3HUECKON TEOpUHn
B (opMHUpOBaHMM MPEACTABICHUNH O (PU3MUECKON KapTUHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJCTABJICHUMN O PUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uznku 0a30Boro ypoBHsA B 11 kimacce ocymiecTBisieTcs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcaMM MaTE€MAaTHKH,
OuoN0TNY, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, (uznyueckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SKCIIEPUMEHT, MOJETUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pewIeHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUUYECKUE
GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPBI M MX IMPOEKUHWHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe TUIONIAaU TIOCKUX GUryp u o0béMa Tel.

buonoeus: snextpuueckue SBICHUS B JKHBOW MpUpOJE, KoyieOaTeabHbIC
JIBUKCHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBIICHUS B KUBOM IPUPOAE, NECUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBbI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKasA CTPYKTYpa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJINn3.



l'eocpaghusi:  MarHuTHBIE TIONMIOCA 3€MJIM, 3aJIEKU MATHUTHBIX — PY/I,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJACKA3aHUE 3eMIICTPSICCHUIA.

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



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

OcBoenue yuebHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIEero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTH JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYaromuXxcsi PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IeCTBa, paCHIUPEHHE >KHU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaau3ali OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

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

NPUHATHE  TPATULIHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AESATEIBHOCTh B MHTEPECAX TI'Pa)xAaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aliy;

YMEHHE B3aMMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTAMH B COOTBETCTBHH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOU UICHTUYHOCTH,
NaTpuoOTU3MA;

LIECHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUCHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHHUSA

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOUAs 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3nYecKoil HayKe;



5) Tpya0BOIro BOCIIUTAHMSI:

UHTEpPEC K Pa3IMYHbIM cdepaMm npodhecCHOHANbHOU AESATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKON M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oymymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) DKO0JIOTHYECKOI0 BOCIIMTAHHS

c(hOpPMHPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYPBI, OCO3HAaHHE TJI00aTBHOTO
XapakTepa SKOJIOTMYECKUX MpodIieM;

IJTAHUPOBAHKUE U OCYIIECTBJICHUE JIECTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

pacuIMpeHre OmbITa JEATeIbHOCTH SKOJOTHYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 110 (PU3HKE;

7) IEHHOCTH HAYYHOT'0 TIO3HAHMSI:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHHWE IIEHHOCTH HAy4YHOU JESTEeIbHOCTH, TOTOBHOCTH B IIpoOIlecce
U3ydeHus: (QU3UKA  OCYIIECTBISATH  MPOCKTHYID H  HCCICIOBATEIBCKYIO
NeATEeIbHOCTh MHIUBUIYATBHO U B TPYIIIIC.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
ba3oBble JJornuecKkue 1eMCTBUSA:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpeAeisTh ILEeIu JEATCIBHOCTH, 3aJlaBaTh IapaMeTpbl W KPUTEPUU HX
JIOCTHKCHMUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYUST B  paccMaTpUBaEMbIX
(bU3UYECKUX SIBJICHUSX;
pa3palaThiBaTh IJIaH PEIICHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOIIUXCS
MaTepHUaIbHbIX U HEMaTEpUAIbHBIX PECYPCOB;
BHOCHUTbH KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATh COOTBETCTBHUE PE3YyJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBLHOCTH;
KOOPAMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEAIbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
pa3BUBaTh KPEaTHUBHOE MBIIIJICHHUE IPH PEIICHUH KU3HESHHBIX ITPOOIIEM.
ba3oBble nccienoBare/ibCKue AeiiCTBUA:
BJIaJIETh HAYYHOM TEPMUHOJOTHEH, KIIFOYEBBIMU MOHSATUSIMU M METOJaMHU
bu3nUecKoil HayKH;



BJIAJIETh HaBBIKAMU y4e€OHO-HCCIIEIOBATENbCKON U MPOEKTHOMN ESITeIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOUCKY
METOJIOB pelIeHusl 3ajiay (U3MYECKOTO COJEepKaHUsl, TPUMEHEHHUIO Pa3IUYHBIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpHIpETallui, MPeoOpa3oBaHUI0 M MPUMEHEHUI0O B PA3JIMYHBIX YUYEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1acTu (pU3UKH;

BBISIBIISAITh NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUTh APTYMEHTHI ISl JI0KA3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PELICHHUS;

aHANIM3UPOBAaTh IIOJNYYCHHbIE B XOJ€ pEIICHHUs] 3aJaddl  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

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

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33a4H, I0IYCKAIOIINE abTEepPHATUBHBIEC PEILICHUS.

Pabora ¢ undpopmaumeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] MHPOpManuu (U3HUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJH3,
CUCTEMAaTH3alUI0 U HHTEPIPETAlNi0 MHPOPMAUMU pPa3IMYHBIX BUIOB U (opm
IpEeCTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTMI B pElIEHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aI[MOHHBIX
3a1ad ¢ CcOoOMIOJIcHHEeM TpeOOBaHUN HOPrOHOMHKH, TEXHUKH O€30IaCHOCTH,
TUTUEHBI, pecypcocOepexeHHsl, TMPaBOBBIX M  3TUYECKUX HOPM, HOPM
nH(pOpMaITMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COJAEpPX aHUS B Pa3IUYHbIX (opMarax cC
yu€TOM Ha3zHayeHMs] HTHPOPMAIUH U LEIEBOU ayAUTOPHUH, BHIOMpPAs ONTUMAIBHYIO
dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS:
OCYILIECTBIISATH OOIICHNE HA YpOKaxX (PU3MKH U BO BHEYPOUHOU JIEATEIBHOCTH;
pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(DJIUKTHI;



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

IIOHUMAaTh M HCIIOJIb30BaTh NPEUMYINECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI;

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

IPUHUMATh [EJIM  COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ INOCTHKEHUIO: COCTABIISITH IUIAH JCHUCTBUU,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Yy4YaCTHHKA KOMAaHIBI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeuIaraTtb HOBBIE NIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

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

PerynsiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JIAacTH
(GU3MKM W aCTPOHOMHUH, BBISBIIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KaYECTBEHHBIX
3aj]a4, [JIaH BBIOJIHEHUS MPAKTUYECKON paboThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOUTECHUN;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAHMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

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

BJIAJE€Th HABBIKAMM  IIO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCUH ISl OLIEHKH CUTYyalluH, BHIOOpa BEPHOTO
peuieHus;



YMETh OLICHUBaTh PHUCKM U CBOECBPEMEHHO MPUHUMATH PEIICHUA IO HX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

MPUHUMATH Ce0s1, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI M apPryMEHTBl JPYyTHUX MpPU aHAJIN3€ pe3yJIbTAaTOB
JIESITCIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B mpouecce nOCTHKEHUSA JIMYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPAMMBI
no (QuU3MKEe i1 ypOBHS cpeaHero oOmero oOpa3oBaHusS y 0O0yJaronuxcs
COBEPILICHCTBYETCS SMOLIMOHAIBHBIN WHTEIICKT, MpeIoaararonmn
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMs, BKIIOYAIOIIETO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTUSI COOCTBEHHOW SMOILIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHUE ITPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJICHHE, CIIOCOOHOCTh aJalTUPOBAaTBhCI K
AMOIMOHAJILHBIM U3MEHEHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUH, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHKECHUIO LEIU U
yCIIEXY, ONTHMHU3M, WHUIMATUBHOCTb, YMEHHE ICUCTBOBATH HMCXOJSI M3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIONICH CITOCOOHOCTh MOHUMATh SMOIIMOHATIFHOES COCTOSHIUE
JIPYTUX, YYUTHIBaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COYYBCTBHIO U COINEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHHUS
C AIPYTUMH JIFOJIbMH, 3a00TUTHCSI, POSBIISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JEATEIBHOCTH JIFOJICH;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHuaibHas TOYKa, UHEPIIMAIbHAs CUCTEMa OTCYETa, aOCOMIOTHO TBEPOE TEO,
WJICAIIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUECKUH 3apsijl MPU pelieHnn (PU3NIeCcKux 3aj1ad;

pacrno3HaBath (GU3UYECKHUE SBICHUS (MPOLIECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISPHO-KMHETUYECKOW TEOPUU CTPOCHUSI BEUIECTBA U



ANEKTPOAUHAMUKU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSAMOJUHEWHOE
JBIKEHUE, CBOOOJHOE TMaJeHue TeJ, ABUKEHUE [0 OKPYKHOCTH, WHEPIUS,
B3aumMojiecTeue Ten, Auddys3us, OPOYHOBCKOE IBWKEHHE, CTPOEHUE KUIKOCTEH
¥ TBEPABIX TEJ, U3MEHEHNE 00bEMA TEIl TPU HArPEeBaHWUH (OXJIAXKICHUH ), TETUIOBOE
paBHOBECHE, UCIAPEHHUE, KOHACHCAIUS, MIIABJICHUE, KPUCTAIIU3AIUs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIIEHUE JTaBICHUS ra3a MPU €ro HarpeBaHUM B 3aKPbITOM
COCylle, CBSI3b MEXKAY I[apaMeTpaMu COCTOSIHMSA ra3a B H30IMpoleccax,
AIEKTPU3ALMSA TEJ, B3AUMOJCUCTBUE 3aPSJIOB;

OMMKCHIBATh MEXAHWUYECKOE IBIDKCHUE, WCIONB3YS (U3UYCCKUE BEITUUMHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC T€JIa, KUHETUYECKasl SHEprusl, MOTCHUHUAIbHAS SHEPIUs, MEXaHUYeCKas
paboTa, MexaHMYecKass MOIIHOCTh; NPH OINUCAHWW TPaBUIBHO TPaKTOBAThH
(U3UYECKUIT CMBICT MCHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS] M €IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BEJINYMHAMU;

ONUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJN M TEIUIOBBIE SIBICHUS,
UCTIONIb3Ysl (U3UYECKHE BEJIMYMHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasi PHEPrysl XaOTHYECKOTO JBIKCHUS MOJICKYJ, CpeIHEKBaIpaTUIHAs
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSSA SHEprusi, padoTa rasa,
KOO PUIIMEHT TMOJEe3HOTO JCWCTBUSL TEIJIOBOTO JIBUTATENsA; IPU OINMCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MUECKUN CMBICT HCIOJIB3YEMbIX BEIWYUH, HUX
0003HaYeHUsT W E€IUHMIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIEC AICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJIeHUS (ITPOLIECCHI), UCTIONB3Ys (PU3MYECKUE BETUUYMHBI: AIEKTPUUECKUI 3apsi,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIMAJIOB;
MpU OMNMUCAHUM TIPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOIb3YEeMbIX
BEJIMUMH, UX OOO3HAYEHUS] M EJUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJIUYHUHY C APYTUMH BEJIMUYUHAMH,

aHATM3UPOBAaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHIMUIIBL: 3aKOH BceMUupHOTro Tsarotenus, I, 11 u III 3akonsr HeroToHAa,
3aKOH COXPaHEHUsSI MEXaHMYECKOW DHEPruM, 3aKOH COXPaHEHUS HUMITYJIbCa,
MPUHIUN CYNEPHO3UIIUA CHJI, TPUHIIUIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHENH KMHETUYECKOW 3HEPTUU TEIUIOBOTO JIBUKEHUS MOJIEKYJ C
aOCOJIFOTHOM TeMmmepaTypoM, MEPBbIM 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHCHUS
AIEKTPUYECKOTO 3apsana, 3akoH KylioHa, mpu 3TOM pa3nuyarh CIOBECHYIO
GbOopMYyJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHHE W YCIOBHUS (TpaHUIIbI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE MPUHILIMIBI JCHUCTBUS MAalllMH, NOPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHS UX O€30MACHOTO UCIOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBIMIOJHATh AKCHEPUMEHTHI IO HCCICAOBAHUIO (PU3NYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX UM KOCBEHHBIX HM3MEPEHUH, NPH 3TOM
dbopmynupoBarh MpodiieMy/3aadyy M TUIOTE3y Y4YE€OHOTO JKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMNBIT H
(bOopMyIHpPOBATh BHIBOIBI,

OCYULIECTBJISATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOJNb30BaTh H3BECTHBIC
METO/Ibl OIICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJIENOBATh  3aBUCUMOCTH  MEXKIY  (PU3NYECKHMMH  BEJIMYMHAMH  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY,
(UKCUpOBATh pE3yNbTaThl IMOJTYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEJIMYMH B
BUJIE TaOnMIl U rpauKoB, AeNaTh BBIBOBI IO PE3YJIbTaTaM MCCIEIOBAHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEICHUHM HCCIIECJOBAaHUN B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
NEATEIbHOCTH C MCIOJIb30BAHMEM H3MEPUTENBHBIX YCTPONCTB U JAOOPATOPHOTO
000opy1I0BaHUS;

pemarb pacu€THble 3aJayd C SBHO 3aJaHHOW (PU3MUECKOH MOJENblo,
UCIOJIB3Ys (PU3UUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4U
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIACIATh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOoOXoaAuMble i €€ pelleHHs, TPOBOJUTh PACUEThl U OLEHUBATH PEATBHOCTH
MOJIy4Y€HHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BBICTPAUBATh JIOTHYECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHHH  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMAILMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPENICTABJICHUS YYCOHOW M HAYYHO-TIOMYJISIPHON MHGOPMAIINH, TTOTYYECHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

PUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, OOBACHEHHE MPOIECCOB OKPYXKAIOIIETO MHUpPAa, B pPa3BUTHE
TEXHUKHM U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpaIlEeHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBAMM, NI COXPAHEHHUS 30POBbS M COOJIOJEHUS HOPM 3KOJIOTHYECKOTO
TOBEJICHUS B OKPYKAOLIEH Cpele;



paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3JIUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelesTh OOS3aHHOCTH WU
IJJAHUPOBATH JCATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K kxoHny oOyuenus B 11 kiacce npeameTHbIE pe3yJbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTO (GU3MKU B (POPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh M €IUHCTBO
buznyeCcKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3HUECKUX MOJIEIIEH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHbI UCTOUYHHUK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MpHU pelIeHUuH (PU3NYECKHUX
3a1ay;

pacrno3HaBaTh (pU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAVMHAMUKHN U KBAHTOBOW (PU3UKH: AJIEKTpUUECKasi MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHAasT WHAYKUUSA, JEHWCTBHME MAarHUTHOTO TIOJS Ha
IPOBOJHUK C TOKOM W JBIKYIIMICS 3apsll, AJIEKTPOMATHUTHBIE KOJEOAHHS U
BOJIHBI, IPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, IPEIOMIICHUE,
uHTepdepeHuys, audpakuus U HOJAApU3aAlMsA  CBETa, JHUCIEPCUS  CBETa,
dbotoanekTpudeckuii 3pdext (poToaddekT), CBETOBOE AaBICHUE, BOSHUKHOBECHUE
JUHEWYAaTOr0 CHEKTpa aromMa BOJOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAas

PaIlOaKTUBHOCTD;
OMMUCHIBATh M3YUYEHHbIE CBOWCTBA BEHIECTBA (PIEKTPUUECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOAUMOCTH  pPA3JUYHBIX  Cpeda) |

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLECCHI), UCHOJB3Yd (U3UUYECKUE BEIMYMHBIL:
DIEKTPUYECKUIM 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COIPOTHBIIEHUE, Pa3HOCTh MOTEHLIMAJIOB, AJIEKTPOJABIIKYILAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO mojs, cuia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTyIIKHW, SHEPTUsl JJICKTPUYECKOr0 W MArHUTHOIO IOJIEW, MEPUOJ W YacTOoTa
KojeOaHuii B KoyeOaTenbHOM KOHTYpE, 3apsijl W CHJla TOKa B Tpolecce
TFapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHUl, (OKYCHOE pacCTOsSHUE U
ONTUYECKAs CUJia JIMH3BI, MPU ONUCAHUM TPABUIHHO TPAKTOBATH (PU3UUYECKHMA
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, WX OOO3HAYCHHS W CIAWHHIIBI, YKa3bIBaTh
bopMysbl, CBA3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMU;

ONMCBHIBATh HW3YyYCHHBIE KBAHTOBBIE SIBJIEHUS W IPOLECCHI, HCIIONb3Ys
bu3nYecKue BEIMYHUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H



4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUs CBA3U
aTOMHBIX SZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BeJIMYMHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI;

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECChl U SIBJICHUS, UCIONb3Ys (PU3MUECKHUE
3aKOHBI W MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENLHOTO U MapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEIOMJICHUSI CBETA, ypaBHEHUE DWHIITEWHa st PpoTodddekTa,
3aKOH COXPAHEHHsI DHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCa, 3aKOH COXPAHCHHS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMclia, MocTynatsl bopa,
3aKOH PaJIMOAKTHUBHOTO pacnaja, Mpy 3TOM pasjinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEeMAaTHU4YEeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
MIPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA MHAYKIIMK MarHUTHOTO MOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh W OIMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBITIOJIHATh IKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IIPU 3TOM
dbopmynupoBaTh mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEMIOKEHHOT0 O0OpPYIOBaHUS, MPOBOJUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HUCHOJIb30BAaHUEM
NpSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYMPOBATh YCTAHOBKY, (PHUKCHPOBATH
pE3yNbTaThl MOTYYEHHON 3aBUCUMOCTH (M3MYECKUX BEJIUYMH B BHUJE TaOIUIl U
rpaduKoB, AeNaTh BEIBOBI MO pe3yjIbTaTaM UCCIICI0BaHNUS;

cobJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICTOBAHUMN B
paMKax y4eOHOro OJKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEIbLCKOW U MPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJIBb3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJn3a YCJIOBUS 3a/1auu
BBIOMPATh (PU3MYECKYIO MOJEIb, BBIACHITh (PU3NUECKHE BEJIMYMHBI U (POPMYIIbI,



HEOOXOUMbIE JUIsl €€ pEIIeHUus, NMPOBOAUTh PACUETHI U OLIEHUBATh PEAIBbHOCTD
HOJIy4YEHHOTr'0 3HaueHus (PU3NUECKON BEINUNHBI;

penaTh KaueCTBEHHbIE 3aa41: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUYUBYIO
LIETIOYKY PACCYKICHHM C ONOPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIOJB30BaTh  IMpPU  pPEIIEHUH  ydyeOHBIX  3aJady  COBPEMEHHBIE
MH(POPMALMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJCTAaBJICHUS Yy4eOHOW W HAYYHO-TIOMYJISIPHON MH(POpPMAIUH, MOTYyYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTHYECKU aHATTU3UPOBATH MOJIydaeMyto HH(POPMAIIHUIO;

OOBSICHATh TPHUHIMIIBI JEHCTBUS MAalIUMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3nuyaTh YCIOBUS UX O€30MACHOTO MCIOIb30BaHUS B MOBCETHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOW >KU3HU
JUIs obecrieyeHus: O€30MacHOCTH MPU OO0paIIEHUH ¢ MPUOOPAMHU U TEXHUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TIpyHIe C BBINOJHEHHEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TpPyHIbl, PALMOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/ieioB U TeM ungpoBbie
Ne i/ P Kourtpoasnbie Ilpakruueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznen 1. PU3ZUKA U METOJAbI HAYYHOI'O ITIO3HAHUS
1.1 ®uzrKa 1 METO/Ibl HAYYHOTO IMO3HAHUS 2 bubmorexa [JOK
' ARLHAYE https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
2.1 KunemaTtuka 5 bubmmorexa [JOK
https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Auamiia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsSI B MEXaHUKE 6 1 1 hitps-//m.cdsoo.ru/ T4 1bf72
Hroro no pazgeny 18
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubmuotexa [JOK
) TEOPHH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
. OCHORBI TEPMOTHAMHICH 0 https:/m.edsoo.ru/7f41bf72
13 ArperaTHbie COCTOSIHHSI BEIIECTBA. 5 bu6mmoreka [IOK

@dazoBbIE IEPEXOBI

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




Hroro no pazgeny

24

Pasnen 4. JIEKTPOIUHAMUKA

bu6mmoreka [IOK
+ eKTpOCTaTHKA 10 https://m.edsoo.ru/7f41bf72
49 ITocTostHHBIN 351eKTpUYECKH TOK. TOKH B 12 bubnuoreka [IOK
) pa3IM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazueny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 1 1 3 bubnnoreka [JOK
’ WHAYKLIUA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
1 MexaHn4YecKHue U AIEKTPOMAarHuTHBIE 9 1 bubnuorexa [JOK
' KoJIeOaHust https://m.edsoo.ru/7f41¢97¢c
29 MexaHn4yeckne U dJIEKTPOMarHUTHBIC 5 | bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 | bubnmoreka [JOK
) OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6mmorexa [IOK
4.1 i
VICMEHTBI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnmoreka [JOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE SApO

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

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 Etlf:j;lgl?:;sigﬁ/l;ﬂucg%
Hroro no pazneny 4
PesepsHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
®u3uka — HayKa O PUpOJE.
1 Hayunsie MeToabl NO3HAHUS 1 https://m.edsoo.ru/3c68e8ad
OKPY’KaroILEero MUpa
Poins 1 MecTo du3nku B
OPMHUPOBAHUHU COBPEMEHHOMU
2 opmpe p 1 https://m.cds0o.ru/8525¢6d9
Hay4YHOU KapTHUHBI MUPA, B
MPAKTUYECKOU EeATEILHOCTH JIIOICH
Mexanndeckoe OBUKEHUE.
OTHOCHUTEIEHOCTE MEXAHUUECKOTO
3 1 https://m.edsoo.ru/ab25722¢
nerxkeHud. [lepemenienue, CKOpoOCTb,
YCKOpEHHE
PaBHOMepHOE IPAMOINHENHOE
4 p p 1 https://m.edsoo.ru/4894alef
NIBIDKEHNE
PaBHOYCKOpEHHOE IIPSIMOIUHENHOE
5 yerop p 1 https://m.edsoo.ru/23alabee
NIIBIOKEHHE
CBoOoHOE mTasieHne. Y CKOpEHUE
6 a a p 1 https://m.edsoo.ru/9121c8a8
CcBOOOIHOTO ITaCHUA
KpuBonunelinoe ABUXKEHUE.
7 JIBrKeHre MaTepuaibHON TOYKH 10 1 https://m.edsoo.ru/c2756a45
OKPY>KHOCTH
8 [Tpuniun otHocuTenbHOCTH [anumnes. 1 https://m.edsoo.ru/6e6£52b6




WHepunanpHble CUCTEMBI OTCUETA.
IlepBeb1it 3ak0oH HbroToHA

Macca tena. Cuna. [Ipuniun

Cynepno3uiuu cuji. Bropoii 3akoH
HprotoHa s MatepuanbHON TOUKH

https://m.edsoo.ru/ed6e6¢c24

10

Tpernii 3akoH HproTOHA 1U11
MaTepuaabHbIX TOUYEK

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

11

12

13

3akoH BceMupHoOro taroreHus. Cuna
TsokecTH. [lepBas kocMuueckast
CKOpOCTh

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenusi. KoappummenT tpenus.

Cuna CONMPOTUBJICHUSA ITPU IBUKCHUUN
TCJ1a B X)KUAKOCTHU MUJIM Ia3C

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

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

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

14

HOCTyHaTeJ'II)HOG H BpalllaTCIIbHOC

JBIKEHHE a0COIIOTHO TBEPJIOTO Tea.

Mowmenrt cuibl. [ledo cuibl.
VYcnoBus paBHOBECHUS TBEPIOIO TeJla

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

15

NMnynbsc MmaTepuaibHOM TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cuitbl. 3aKOH COXpaHEHUs
HMITyJbCa. PeakTuBHOE IBH)KEHHE

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

16

17

Pa6ota u MOLTHOCTD CHUITBI.
Kunernueckas sHeprus
MaTepuaIbHOW Touku. Teopema 00
W3MEHEHUH KHHETHYECKOW DHEPTUN

[TorenmansHas 3HEPTHS.

https://m.edsoo.ru/f4cfcb76

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




18

[ToTenuuanpHas SHEPTUsl yIpyro
nepopMUPOBaHHON NPYKUHBIL.
[TorenmuanbHast SHEprus Tena BOIU3U
MMOBEPXHOCTU 3eMIIH

[ToreHnanpHble ¥ HEMOTCHIIMATBHBIC
cwibl. CBs3b pabOTHI
HEIMMOTCHUHNAJIbHBIX CUJI C USMCHCHUEM
MEXaHUYECKOU OHEPIUU CUCTCMBI TCIIL.
3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlaGoparopHnas pabota
«HccnenoBanue cBsizu pabOThI CHIIBI C
M3MEHEHHEM MEXaHHYECKOW YHEPTUU
TeJa Ha MPUMEPE PaCTIKCHHS
PE3UHOBOTO KI'yTa

https://m.edsoo.ru/13786138

20

21

22

KonTponbHas pabota mo teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHUS B MEXAHUKE

OCHOBHBIE MOJOKEHUS MOJIEKYIISIPHO-
KHHETHUYEeCKO! Teopuu. bpoyHoBckoe
nskenue. uddysus

Xapaxkrep JBUKECHUS U
B3aHMMOJICHCTBHS YacTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3os, KUIAKOCTEH
U TBEPABIX TEI

https://m.edsoo.ru/f7dcdb46

https://m.edsoo.ru/aecle3la

https://m.edsoo.ru/bff83b67

23

Macca monekyn. Konuuecto
BemlectBa. [locTositHHas ABoraapo

https://m.edsoo.ru/cdf5a4bl

24

TenmoBoe paBHOBecue. TemnepaTypa
u e€ uamepenue. [llkana temneparyp

https://m.edsoo.ru/e3ea87d3




25

Henscus

WUneansusiii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/e618e16d

26

AOcomoTHas TeMIieparypa Kak Mepa
CpEeHEW KUHETUYECKON SJHEPrUuu
JBU>)KEHUS MOJIEKYJI. Y paBHEHHUE
MenneneeBa-Kianeipona

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

27

28

29

3akoH JlanmpToHa. ["a30BbIC 3aKOHBI

JlaGoparopHnas pabota
«HccrenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamM# COCTOSIHHS
Pa3peKECHHOTO ra3a

H3onporiecchl B neanbHOM ra3e u ux
rpaduyeckoe npeacTaBieHue

https://m.edsoo.ru/e5ab1332

https://m.edsoo.ru/b3ef54e2

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

30

BnyTtpennss sHeprus
TEPMOJAVMHAMUYECKON CUCTEMBI U
crocoOb! e€ n3mMenenus. Konnuectso
TEII0ThI U paboTa. BHyTpeHHss
SHEPIUs OJHOATOMHOI'O UJI€aIbHOTO
rasa

https://m.edsoo.ru/d5a6ccfd

31

32

33

Bunel rerionepenaun

VY nenbHas TEMIOEMKOCTh BEIIECTBA.
KonuuecTBo TemnoTs! npu
Tertonepenaye. AnnabaTHBIN
npotecc

[lepBblil 3aKOH TEPMOAMHAMUKH U €TO
MIPUMEHEHHUE K U30MpolLeccamM

https://m.edsoo.ru/d8eacc95

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

https://m.edsoo.ru/facda34c

34

HeobOpatumocTh mporieccoB B

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




npupoze. Bropoii 3akoH
TePMOJAMHAMUKHI

[Tpunmun nevicreus u KII/ TernmoBoit

35 https://m.edsoo.ru/c9a7d139
MaII1HbI

36 Huxn Kapno u ero KITJ{ https://m.edsoo.ru/2al4cb15
DKOJOrH4ecKHe MpoOIeMbl

37 https://m.edsoo.ru/73caacc6
TEIJI0IHEPTETHUKU

38 Obobuaromuii ypox «<Mosexyapra https://m.edsoo.ru/3a67¢55f
¢uzuka. OCHOBBI TEPMOIMHAMUKI
KonTponbhas padota no teme

39 «Momnekynsipaas pusuka. OCHOBBI https://m.edsoo.ru/3a69ad11
TEPMOTUHAMHUKI»

40 [apoo0pasosarue 1 KoRACHCALHA. https://m.eds00.ru/a6b9b69f
Hcnapenue u xumnexnue
AOGCOIOTHAS M OTHOCUTEIBHAS

41 BJI&YXHOCTb BO31yXa. HacelleHHbIN https://m.edsoo.ru/f1f8c83f
nap
TBépnoe Teno. Kpucrammueckue u
amopdHbIe TeIa. AHU3OTPOIHUS

42 CBOMCTB KpucTauioB. JKuakue https://m.edsoo.ru/fc913bea
kpucTtaabsl. COBpeMEHHbBIE
MaTepuabl
[InaBnenue n KpUCTATUIU3ALIMSL.

43 VnenapHas TEIIOTA IDIABICHUS. https://m.edsoo.ru/33dc65d2
Cybnumarus

44 VYpaBHeHHE TEIJIOBOTO OanaHca https://m.edsoo.ru/bb4aec81

45 SMEKTPH3ALIS Te. IMCKTPHICCKIti https://m.edsoo.ru/a8975218

3apsan. JlBa BUa JIEKTPUUECKUX




46

3apsa0B
[IpoBOHUKHU, TUATEKTPUKHU U
MOJYTPOBOIHUKU. 3aKOH COXPaHECHUS
AJIEKTPUYECKOTO 3apsiia

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

47

B3aumopeiictBue 3aps10B. 3aKOH
Kynona. TodeuHbIN 2IEKTPUIECKUI
3apsin

https://m.edsoo.ru/e794dad8

48

49

50

51

Hanpssk€HHOCTB AIIEKTPUYECKOro
nosist. [IpuHnmn cynepno3unuu
BJIEKTPUYECKUX MoJen. JInnun
HANPSKEHHOCTH

Pabota cuit ajekTpocTaTH4ecKoro
nouyd. [lorenuuan. Pa3zHocts
HOTEHIINATIOB

HpOBOI[HI/IKI/I " TUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC.
Z[I/IBJ'IGKTpI/I‘-ICCKaSI MMPOHUIIACMOCTDb

OnexrpoémkocTs. Konnencarop

https://m.edsoo.ru/c9451bee

https://m.edsoo.ru/ee5c7673

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

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

52

53

54

DNeKTPOEMKOCTH TIIOCKOTO
KOHJICHCATOpa. DHEPTHUS 3apSHKCHHOTO
KOHJIEHCaTOpa

JlaGopatopHnas pabora "HM3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

[IpuHIUIT NENCTBUSA U TPUMEHEHNE
KOHJIEHCATOPOB, KOIMMPOBAJILHOTO
anmapara, CTpyHHOr0 IPUHTEPA.
DnexTpocTaTUuecKas 3aluTa.
3azeMiIeHHE AIIEKTPOIPUOOPOB

https://m.edso00.ru/8177e866

https://m.edsoo.ru/86¢cc7f54

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




55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuia Toka. Hampsixenue.
Conporusnenue. 3akon Oma Jist
ydacTKa Lenu

https://m.edsoo.ru/5f18e57c¢

56

[TocnenoBarenbHOE, TAPALIEIBHOE,
CMEIIaHHOE COCTMHEHHE
poBoAHUKOB. JIaboparopHas padoTa
«3yueHne cMemaHHOro COSTMHEHUS
PE3UCTOPOBY

0.5

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

57

58

59

60

PaGoTa 1 MOITHOCTH IEKTPHUUECKOTO
Toka. 3akoH Jlxoyns-Jlenna

3axon OMa i OJIHOM (3aMKHYTO)
anekTpudeckon nenu. Koporkoe
3ambIkaHue. JlabopatopHas pabota
«M3mepenne D/1C nctouHnka Toka u
€r0 BHYTPEHHETO COMTPOTHBIICHUS

PesepBHblit ypok. KonTponbHas
pabota o Teme "DIeKTpoArHAMUKA"
/ Beepoccuiickas mpoBepoyYHast
pabota

O6o0maromuit ypox
«QNEKTPOAUHAMUKAY /
Bcepoccuiickas npoBepouHas paboTta

0.5

https://m.edsoo.ru/deed7cd5

https://m.edsoo.ru/d27bf8b1

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

https://m.edsoo0.ru/9752944d

61

DIeKTpOHHAas TPOBOIUMOCTh
TBEPJIBIX METAIIJIOB. 3aBUCUMOCTD
COIIPOTHBIIEHUS METAIIIOB OT
TeMieparypsl. CBEpXIIPOBOAMMOCTD

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

62

DJIEKTPUYECKUH TOK B BAKyyMe.

https://m.edsoo.ru/1756¢cl 1




CBolicTBa JIEKTPOHHBIX MyYKOB

[ToynpoBOIHUKH, UX COOCTBEHHAS U
MIpUMECHas MPOBOAUMOCTh. CBOMCTBA

63 1 https://m.edsoo.ru/8caf19d3
p—n-nepexoza.
[TomynpoBOIHUKOBEIE TPUOOPEI
DJIEKTPUYECKUH TOK B PACTBOPax
acC aBaX JJICKTPO. OB.
64 PaCIIapax SICKIPOIITOB 1 https:/m.edsoo.ru/2d19db3b

DNEeKTpONUTHYECKAs JUCCOLIUALIMSL.
DnekTponus

DNeKTPpUYECKHUI TOK B razax.

CaMOCTOSTELHBIA U
65 N 1 https://m.edsoo.ru/e95aclce
HECaMOCTOSITSIILHBIN pa3psil.

Momanaug. 11nazma

DneKTpudecKue mpudopsl U

YCTPOMCTBA M X MPAKTUYECKOE

66 1 https://m.edsoo.ru/63cedfbc

npuMeHeHue. [IpaBuna TeXHUKH
0€e30I1aCHOCTH

KonTponbhas pabota no teme

«Inekrpocraruka. [locTosHHBIN

67 1 1 https://m.edsoo.ru/858efadd

3neKTpudecKkuii Tok. Toku B
Pa3IMYHBIX CPEAAX»

PesepBHbIit ypok. O600maromuii

68 1 https://m.edsoo.ru/d44cf614

ypok 1o TeMam 10 kitacca

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08 > 4




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIe
padoThI

IIpakTH4eckue
padoThI

Jlara
U3YYeHUs

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

ITocTossHHBIE MATHUTEL X KX
B3aUMOJEHCTBHE. MarHuTHOE MOJIE.
BexTop MarHuTHOM MHIYKITUH.
JIuHMY MarHUTHON MHAYKLIUU

https://m.edsoo.ru/dd28af1d

MarauTHoO€e 1oJie MPOBOIHUKA C
ToKOM. OmBIT DpcTeaa.
BzaumopeiicTBue npoBOAHUKOB C
TOKOM

https://m.edsoo.ru/91ec1665

JlaGopaTtopHast pabora «3yuenue
MAarauTHOIO ITOJIAA KaTylIKU C TOKOM»

JleficTBMEe MarHUTHOTO IIOJIS Ha
MPOBOJIHUK C TOKOM. Cuita Amriepa.
JlaGoparopHas paboTa
«Uccnenosanne neicTBUA
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleficTBHEe MarHUTHOTO II0JIS Ha
JBIKYIIYIOCS 3apSKEHHYIO YacTHILY.
Cwua Jlopenma. PaGota cutbt
Jlopenua

DIIEKTPOMarHuTHasE MHYKIUS.
IToTok BekTOpa MarHUTHOM
nHaykiuu. DJ1C nHaykuu. 3aKkoH

https://m.edsoo.ru/cbb4e22c

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

https://m.edsoo.ru/efd1d4f4

https://m.edsoo.ru/e89a67f1




AJIEKTPOMArHUTHON MHTYKIIHH
®Dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJNIEKTPOMATHUTHON MHTYKIIHN)

https://m.edsoo.ru/d6887aeb

NuaykTuBHOCTSH. SIBIEHUE

camouHaykiuu. 9JIC caMOMHAYKIINH.

3Hepr1/m MAarauTHOTI'O IMOJISI KaTYyHIKU
C TOKOM. 9HeKTp0MaFHHTHO€ I10JIC

https://m.edsoo.ru/f4353eal

TexHu4eckue ycTpomucTBa U X
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOJABUTATEIb,
YCKOPHUTENH JIEMEHTaPHbBIX YaCTHII,
MHAYKIIMOHHAs 11eYb

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

10

11

12

13

O6o06maromuii ypok «MaraHutHoe
I10JIC. 3H€KTpOMaFHI/ITHaH I/IH}IyKIII/ISI»

KonTponbHas pabota mo Teme
«Mar"uTHoe 1ojJie.
QHGKTpOMaFHI/ITHaSI I/IH}IYKIII/ISI»

CB0OOIHBIE MEXaHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

JlaGopartopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoJia MajbIX KojeOaHui rpy3a Ha
HUTH OT JJTUHBI HUTH ¥ MAcCCHI TPy3a»

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

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

https://m.edsoo.ru/18c5{98f

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




14

Koneb6arenbupiii KoHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIC KOJICOaHUS B
U7cabHOM KOJIeOaTeTbHOM KOHTYPE.
AHaNOrus MEXy MEXaHUYECKHUMH U
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

https://m.edsoo.ru/a931b8b2

15

16

17

18

19

®opmyna Tomcona. 3akoH
COXpaHEHHs SHEPTUU B HCATLHOM
K0JIeOAaTeTbHOM KOHTYpE

I[IpencTaBiaeHne 0O 3aTyXarOIIUX
KoJsicOaHusX. BeIHy ) /1eHHbBIC
MeXaHu4ecKue Kojaebanus. Peonanc.
BI)IHY)I(Z[GHHI)IG BHGKTpOMaFHI/ITHI)Ie
KOJIEOAHUS

[lepemennsbIit Tok. CHHYCOMIATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYJTHOE U
JICUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MIPAKTUYECKOE
[IPUMEHEHHUE IEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU JJIEKTpoIepeaay

https://m.edsoo.ru/a7517812

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

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

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

https://m.edsoo.ru/1bb9e9b1

20

DKOJIOTMYECKUE PUCKHU TTPU
IIPOU3BO/ICTBE JIEKTPOIHEPTUH.
KynsTypa ncnonb3oBanus
AJIEKTPO3HEPIUHU B ITOBCETHEBHOMN

https://m.edsoo.ru/f751e3ad




21

22

KHU3HHU

MexaHnnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHEHHS U JUIMHA
BouiHbI. [lonepeunsie U NpoaoIbHbIE
BOJIHBI

3Byk. CxopocTb 3ByKa. ' poMKOCTh
3ByKa. Bricora Tona. TemOp 3ByKka

https://m.edsoo.ru/f66aab18

https://m.edsoo.ru/f344ef71

23

24

25

3JI€KTpOMaFHI/ITHI)I€ BOJIHBI, UX
cBoiicTBa U ckopoctk. [lkana
9JICKTPOMArdHMTHBIX BOJIH

[TpuHIUTIBI paIHOCBS3U U
TCIICBUACHUS. PaBBI/ITI/Ie CpeI[CTB
cBa3u. Paguonokanusa

Konrponsnas padora «Konebanus u
BOJIHBI»

https://m.edsoo.ru/f575da87

https://m.edsoo.ru/fac4d6bb

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

26

[IpsimonrHENHHOE pacpOCTpaHEHHE
CBETa B OJJTHOPOJHOM Cpejie.
ToudeuyHbIil HICTOYHUK cBeTa. JIyd
cBETa

https://m.edsoo.ru/ecc67fbd

27

OTtpakeHue cBeTa. 3aKOHBI
oTpakeHus ceera. [loctpoeHue
N300paXeHH B IMJIOCKOM 3epKajie

https://m.edsoo.ru/f93a7f3a

28

29

IIpenomnenue ceera. [lonHoe
BHYTpPEHHEE OTpa’KeHUE.
IIpenenbHbIN yroa MOJIHOTO
BHYTPEHHETO OTPaAKEHUS

JlaboparopHas pabota «3mepenue

https://m.edsoo.ru/b84d3bce

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




30

IMOKa3aTeyid IMPEJIOMIICHUA CTEKIIA»

JIunssl. [TocTpoenue n3obpakeHuil B
nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenuueHue N1H3bI

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

31

JlaboparopHas paboTa
«HccnenoBanue CBOMCTB
U300paXEHUH B TUH3AX)

https://m.edsoo.ru/b3a2484b

32

33

34

Hucnepcus csera. CI0XKHBINH COCTaB
6enoro csera. L{Bet. JlabopaTopHas
pabora «Habitonenue aucrepcuu
CBETa»

HNutepdepennus ceera. udpakmus
cera. JluppaknuonHas pemeérka

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.
Honﬂpmaum{ CBCTa

https://m.edsoo.ru/faf7{386

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

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

35

OnTuyueckue npudOpsI ¥ yCTpoiicTBa
U YCJIOBHUSI UX 0€3011aCHOTO
IPUMEHEHHS

https://m.edsoo.ru/9f12c¢94e

36

37

38

I'paHu1Bl IPUMEHUMOCTH
KJIaccnyeckor MexaHukH. [locTynarel
CIIEMaJIbHON TEOpUU
OTHOCHUTENIbHOCTH

OTHOCHUTEILHOCTh
OIHOBPCMCHHOCTH. 33M€21J'IGHI/IG
BPEMCHH U COKpAIICHUEC NJINHBI

OHeprus U UMIYJIbC PEISITUBUCTCKOM
gacTtulbl. CBA3b MacChl ¢ SHEPTUEHN U
UMITYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo0.ru/b246554b

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

https://m.edsoo.ru/cdba9f4e




39

40

KoHnTtponbHas pabora «OnrTuka.
OcHOBBI cIELIMANIBHON Teopun
OTHOCUTEJIBHOCTH

®otonsl. Dopmyna I1nanka. DHeprus
U UMIYyJIbC POTOHA

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

https://m.edsoo.ru/eedc67f5

41

OTKpBITHE U HCCIEN0BaHNE
dororddekra. OnbiTe A. T
CroneroBa

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

42

43

44

45

3akonbl poTtodddekra. YpaBHEHHE
OiiamreitHa st porodaddexra.
«KpacHas rpanuna» porosddexra

Hasnenue cera. OnwiThl I1. H.
JleGeneBa. XumMuueckoe AeHCTBUE
CBeTa

TexHu4eckue ycTpocTsa u
IIPAKTUYECKOE IPUMEHEHHE!
dboTorneMeHT, POTONATUHK,
CoJIHe4Has OaTapes, CBETOUO]

Pemienne 3amad mo Teme «DIIEMEHTBI
KBAaHTOBOM OITHKI)

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

https://m.edsoo.ru/e153¢199

https://m.edsoo.ru/e3ab6eas

https://m.edsoo.ru/fed96bc6

46

Mogens atoma Tomcona. OTBITE

Pesepdopmaa o paccessHUIO (-4acTHIL.

[Imanerapnast Mogenb aToMa

https://m.edsoo.ru/ba433c76

47

48

IToctynatel bopa

Wznyyenue u noriorienue GOTOHOB
IIPH IIEPEXOJI€ aTOMa C OJTHOTO
YPOBHsI SHEPIUU Ha Apyrou. Bubl
CIIEKTPOB

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

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




49

50

51

52

BoHoBEIe cBoOiicTBa yacTull. BoJIHEI
ne bpoia. KopnyckynspHo-
BOJIHOBOM Jyasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YEeHUE

OTtkpeITHE PaIUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpenenenuto
COCTaBa PaJIMOAKTUBHOTO U3TyYCHUS

CaoiicTBa anbda-, 6era-, raMma-
u3nydeHus. Biusaue
pPaJMOaKTHBHOCTH Ha YKUBBIC
OpTaHU3MBI

OTKppITHE IPOTOHA U HEUTPOHA.
N3otomnbl. Anba-pacnas.
DNEKTPOHHBIN U TO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydenue

https://m.edsoo.ru/fa995ab1l

https://m.edsoo.ru/ae3cad42

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

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

53

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

S nepHble peakuuu. A nepHblid
peaxTop. [IpoOnembl, IepCreKTUBHI,
JKOJIOTUYECKHUE ACIIEKThI IAEPHOMN
JHEPreTUKHU

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

54

55

OnemeHTapHble YacTUllbl. OTKpBITHE
no3UTpoHa. MeToabl HaOIOIeHUS U
PErUCTPaLK DJIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3auMoaeucTeusa. ENMHCTBO
(bu3nUecKoil KapTHHBI MUPa

DTanbl pa3BUTHS aCTPOHOMUH.
[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HAaYEHHUE ACTPOHOMHUHU. By

https://m.edsoo.ru/e9fdd819

https://m.edsoo.ru/47714642




56

3B&3HOTO Heba. Co3Be3aus, ipKre
3BE3/bI, INIAHETHI, UX BUIMMOE
nemkenne. ConHeyHas cCUCTEMA

Counune. ConHeunast akTUBHOCTD.
Uctounuk sueprum CosHia v 3BE311

https://m.edsoo.ru/2aecae422

57

58

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
MOCJIEI0BAaTEIbHOCTH. BHYTpeHHEee
cTpoenue 3B&31. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKACHUH U
sBotounu CoJiHIA U 3BE3]T

Muneunsiii [Iyte — Hama ['anakTuxa.
[Tonoxenue u auxenue ConHia B
lanaktuke. ['anaktuku. Y€pHbie
JBIPHI B SIpAaX TAIAKTUK

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

https://m.edsoo.ru/b483a86f

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonbmoro B3peIBa.
PenukroBoe uznyuenue.
MertaranakTtrka

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

60

61

62

63

Hepemennsie nmpob6ieMbl aCTpOHOMUU

KonTtponbHas pabota «DneMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

O6o06matromuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHUYECKOMH,
TEXHOJIOTUYECKOM, COLTMATLHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeJoBeKa

O6o6matomuii ypok. Ponbs u mecto

https://m.edsoo.ru/dec5d24b

https://m.edsoo.ru/fblfaeda

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

https://m.edsoo.ru/2522c6¢f




64

65

(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAyYHOU KapTUHE MUPA

O6o06maromuii ypok. Posb
(U3HYECKON TeOprH B
(hOpMUPOBAHHUH TTPEJICTABICHHIA O
(bu3HYECKOM KapTHHE MUPa

Ob6o6maromuii ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NPEJCTABICHUN O IPUPOJIC

https://m.edsoo.ru/cfd73796

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

66

PesepBHBI ypok. MarHuTHOE 110JI€.
DNeKTpOMarHuTHAas MHIYKIIHS

https://m.edsoo.ru/6e59e3eb

67

68

PesepBubiit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCHUTEIIBHOCTH

Pesepuslit ypok. KBantoBas ¢usnka.

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/c637b146

https://m.edsoo.ru/324d4c87







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpaxX poJib M MecTo (u3MKu B
(hopMUPOBAaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKOU NESATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usmueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUUYECKOW Teopuun
CTpPOCHMsI  BELECTBA U  JJIEKTPOJUHAMHMKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOAHOE IaJieHHe
T€d, JABWXKEHHE IO OKPYXHOCTHU, WHEpLHs, B3aUMOJCICTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJlaXkieHnun), TEMJIOBOE paBHOBECHE, HCIAapeHHe, KOHJEHcalus,
IJaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a Py €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy I[apaMeTpaMH COCTOSIHMS Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYUHBL: KOOPJHMHATA, IIyTh, IEpEMEIIEHUE, CKOPOCTb, YCKOPEHHE,
Macca Tella, CWIa, WMIYJIbC Tella, KWUHETUYECKas DHEPIus,
MOTEHIMabHasl JHEpPrHs, MeXaHudeckas pabora, MexXaHU4ecKas
MOIITHOCTh; TIPU ONMMCAHUH MPABUIBHO TPAKTOBATh (PU3UUYECKHI CMBICIT
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €AMHUIIbI, HaXOAWUTH
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YMHaMuU

10.5

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC




10.6

10.7

10.8

SIBJICHUSI, UCHOJBb3ys (U3MUECKUE BEJIMYMHBI: JIaBJICHHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYECKas OSHEPIrus XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJIpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHsSS JHeprus, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, IpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busnyeckuit CMBICIT
UCIIOJIb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIWHUIIBI, HAXOIUTh
(bopMyIIbI, CBS3BIBAIONINE JAHHYIO PU3HUECKYIO BETHUHUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3y4YeHHBbIE JJEKTPUUECKHE CBOWCTBA BEIECTBA U
JNIEKTPUYECKUE  SIBIICHUs  (TPOILECCHI), HCIONB3ys (hU3HUECKHe
BEJIMYUHBI: ANEKTPUYECKUN  3apsf, JJIEKTpUYECKOE  TIOJIE,
HanpspKEHHOCTh  TMOJIA, TMOTEHIMANl, Pa3HOCTh MOTEHILHAJOB;, MpH
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYCHHS W CJWHUIIBI;, YyKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYl0 BEIUYMHY C JAPYTUMHU

BCINYNHaMN

aHaIM3UpoOBaTh (PU3MUYECKHE MPOLECChl M SABJICHMS, HCHOIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXaHWYECKOM JHEpIuH,
3aKOH COXPaHEHUs MMITYJIbCA, IIPUHLAI CYNEPIO3ULUN CUJI, TIPUHIIUIT
paBHOIIpaBUs HHEPLUUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUsS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpPeHEW KHHETUYECKOM SHEPruu TEIUIOBOIO JBHUKEHHS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJMHAMUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOTo 3apsaa, 3akoH KynoHa; npu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAKEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) IPUMEHUMOCTH
OOBACHATH OCHOBHBIC MPHUHIIUIBI JCUCTBUS MAIWH, NPUOOPOB U
TEXHUYECKUX YCTPONCTB; pa3inyarh YCJIOBUS HX O€30MacHOro

HCIIOJIb30BAHUS B IIOBCETHEBHOM KU3HU

10.9

BbINOMHATE SKCIIEPUMEHTHI IO UCCIIE0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C UCIIOJIB30BAHMEM IPSIMBIX M KOCBEHHBIX U3MEPEHUI; TIPU
5ToM (GopMyIHpOBaTh NpodieMy (3alady) MU THIOTE3y Yy4eOHOro
JKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY M3  MPEAJIOKEHHOTO

00opynoBaHusl, MPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OCYIHCCTBJ'IS[TB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (i)I/ISI/I‘-IeCKI/IX

BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAIbHBIA CIIOCOO U3MEpPEHHsS U




HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3MepeHI/1ﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICOO0BaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIEpHUMEHTa, Yy4eOHO-
HCCIIEIOBATENIBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEpUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHble 3aa4d ¢ SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJNb3ys (PU3MUECKHE 3aKOHbl M NPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢dbu3nueckre BENMYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
IIpOBOAUTD paCLIéTI)I U OOCHHUBATH PCAJIbHOCTD IMOJYUYCHHOI'O 3HAYCHUA

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTh MHpU  pelICHUMM YY4EOHBIX 3aJad  COBPEMEHHbIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW W HAy4YHO-IOMYJISIPHOU
uH(pOpMalUY, TOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAJIU3UPOBATD MMOJIYI4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU O0palleHnH ¢ pudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTHUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COLUAIBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNiTh
00S13aHHOCTH ¥ IIJIAHUPOBAaTh JEATEIbHOCTh B HECTAHAAPTHBIX
CUTYyallUsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXXJIOTO W3 yYaCTHUKOB

IPYIIIBI B peLIeHHE pacCMaTpUBAEMON MTPOOJIEMBI




11 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, slepHas MOJAECIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJICKTPOJMHAMUKM W  KBAaHTOBOH  (hu3MKH:
ANIEKTPUYECKasl TPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aWMOJICHICTBHE  MAarHUTOB,
9JIEKTPOMArHWTHAsE WHAYKIUS, JEHCTBHE MAarHUTHOTO IO Ha
NPOBOJAHUK C TOKOM MW JBWDKYLIMHCS 3apsii, DICKTPOMAarHUTHBIC
KoJeOaHWsT W BOJIHBI, NPSIMOJHMHEHHOE pPACHpOCTPAaHCHUE CBETA,
OTpaXEHHE,  TNpeloMIIeHHe, UuHTephepeHIus, Audpakuus u
MOJISIPU3ALIMsl CBETA, AMCIEPCUsT CBETA, (DOTORIEKTPHUYECKUH ekt
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHass M  HCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OmnuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JIEKTPUIECKYIO MPOBOJAUMOCTD Pa3IMUHBIX
Cpel) U DJIEKTPOMAarHUTHbIE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMUYUHBI:  AJIEKTPUUYECKUM  3apsa, cuila  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocth moteHnuanoB, JJIC, pabora TOoka, WHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTHBHOCTb KaTyIIKH,
9HEpPrus 3MEKTPUUECKOT0 W MArHUTHOTO MOJEH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIEcce
TapMOHUYECKUX AJIEKTPOMArHUTHBIX KoJIeOaHuH, boxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JIMH3BI, NPU OMUCAHUU MPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIHYMH, HX
0003HAYeHHUST W CIUHMIBI, YKa3blBaTh (OPMYIBI, CBS3BIBAIOIINE

JaHHYI0 (PU3MYECKYIO BEJTUUHHY C APYTUMHU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmnqecxﬂe BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
moiaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nX 0003HAYCHUS H CAWHUIIBI;, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C APpYI'UMHU BECINYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢usnveckne 3aKOHBl M OPUHIUNBL  3akoH Oma,  3aKOHBI
MOCJIEAOBATEIBHOTO M TAapajUIeIbHOTO COCIMHECHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUSI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS DHEPTUU, 3aKOH COXPaHEHUs
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOrO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOI'O  YHCJA, TMOCTYylaTtel  bopa, 3akoH
palMOAaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €r0 MaTEMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHuIIBI, 001ACTH) TPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MMPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI; MpH
sToM (opmyaupoBaTh MpoOiemMy (3aady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,Z[OBaHI/I$[, MMPOBOAUTD OIIBIT U (I)OpMYJ'II/IpOBaTL BBIBOJbI

11.10

11.11

11.12

OCYHICCTBJ'I?ITI) npsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘~IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTB ONTUMAJIBHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHHIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYHMH C HCHOJIb30BAHUEM
NpsIMBIX ~ M3MEPEHWH; TMpPU OITOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKHX
BEJIMYUH B BUJE TaOIMIl U TpadUKOB, JeNaTh BBIBOBI [0 Pe3yJIbTaTaM

HUCCICIOBAaHUA

CobmomaTe mpaBuia 0Oe30MacHOrO Tpyna MpH  [POBEIECHUU




UCCIIEIOBAaHUN B paMKax y4eOHOTO OSKCIEpUMEHTa, YydeOHO-
UCCIEA0BATENbCKON U MPOEKTHOW NESITENBHOCTH C MCIOJIb30BaHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nuecKoil BeTUYNHBI

11.14

11.15

11.16

Pemarr ~ kauecTBeHHBIE  3aJayu: BBICTpAauBaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIEMOYKY PACCYKICHHUM C OMOpPOil HAa M3y4eHHbIE

3aKOHBI, 3aKOHOMECPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTh mpu  pemieHUd yueOHBIX 3aJad  COBPEMEHHBIC
MH()OPMAIIMOHHBIC TEXHOJIOTMH JUIS TIOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIpETAlMd M TPEJCTABICHUS Y4YeOHOH W HAyYHO-TIOMYJISIPHOM
nH(OpMAaLIUY, MOJYYEHHON U3 Pa3NUYHBIX HUCTOYHHMKOB; KPUTHYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMALIUIO

OOBSCHATh MPUHIUIBI ACHCTBHUS MAaIIUH, MPHUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCJIOBUS MX O€30MaCHOTO HCIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoaMTH TIpUMEpPHI BKJIAJa POCCUHCKUX M 3apYOCIKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e30MacHOCTH Ipu o0palleHuy ¢ pudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

cOOJII0ICHUSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHUEM DPA3JIMYHBIX COLMAIBHBIX pOJIEH,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
0053aHHOCTM M IUIAHUPOBaTh JIEATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koxa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS
pa3nena JjIeMeHTa

OU3NKA 1 METOJAbIl HAYYHOI'O [IO3HAHU A

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl IO3HAHUS OKpYykarouiero mupa. Poib
JKCIIEpUMEHTA M TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PHU3UKE

MopnenupoBanue (U3MYECKUX SBICHUM H

1 npoueccoB. Hayunsie runoressl. Ouznueckue
3aKOHbl U TEOpUU. ['paHULIBI NPUMEHHUMOCTH

. (buzmuecKux 3aKOHOB. [Tpunamn

' cootBeTcTBUs. Poinp u Mecto ¢Qusuku B

(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOU

KApTUHBI Mupa, B MPaKTUYECKOU

NEeITEeIbHOCTH JII0ACH

2 MEXAHHUKA

KNMHEMATHUKA

Mexaunueckoe aBrkenne. OTHOCUTEILHOCTD
2.1.1 MeXaHn4YeCcKoro aBmxeHnsa. Cucrema orcuéra.

Tpaexropus

[lepemerienue, ckopocTh (CpemHsisl CKOPOCTb,
MTHOBEHHAss  CKOpPOCTb) M yCKOpPEHHE
21 2.1.2 MaTepUaAJIbHOW TOYKH, UX NPOEKLHMH HA OCHU
. CUCTEMBI KOOpJUHAT. Crnoxenue

MIEPEMEILEHUI U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JBIJKCHUE. I'pacduxu
213 3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
yCKOpEeHUS, yTH u nepeMeneHUs

MaTepHaHBHOﬁ TOYKHU OT BPpECMCHHA




2.2

2.1.6

CBobOomHoe mageHue. Y CKopeHrue CBOOOHOTO

magcHus

KpuBonuneiinoe jaBuxeHue. PaBHOMepHOE
NBIDKEHUE  MaTepUaJbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JHHEWHas
CKOpPOCTb. [lepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

TexHuueckue YCTpOMCTBA: CIUJOMETP,
JBU)KEHUE CHAPANIOB, LIEMHBIE U PEMEHHBIE
nepeaadn

IIpakTuueckue paboTHI. H3zmepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IIPOMEKYTKA BPEMEHU IPU PaBHOYCKOPEHHOM
JBUOKEHUH C HAYaJIbHOM CKOPOCTBIO, PaBHOM
Hym0. V3yueHue IBMKEHUS 1IapuKa B BA3KOU
JKUJIKOCTU.  M3ydeHwe  JBWIKEHHS  Tela,

6p0H_IeHH01"0 TOPU30OHTAJILHO

JMUHAMUKA

2.2.1

[TpunImMn OTHOCHUTEIBLHOCTHU T"anunes.
IlepBeiii 3akoH HbroroHa. HMHepunanbHbie

CHUCTEMBI OTCUETA

222

223

Macca tena. Cuna. IlpuHuun cynepno3unuu

CHUJI

Bropoii 3akoH HproTroHa nms MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpernit 3akon Heloorona ans

MaTCpHraIbHBIX TOUCK

224

2.2.5

3aKoH BCEMHUPHOI'O TATOTCHUS. Cuna TsHKeCTH.

HCpBaﬂ KOCMHUUCCKasd CKOPOCTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHUs
CKOJIb)KEHUS M CWJIa  TpPEHUs  IOKOS.

Koaddumnment tperns. Cuna conmpoTUBICHUS




IIpH ABUKCHUU TECJIa B ) KUAKOCTH HUJIA T'a3C

2.2.7

228

229

[TocTynarenbHoe W BpamiaTebHOE JIBUKEHHE
aOCOJIIOTHO TBEPOTO TeJa
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BpAIllCHHS.

[Inedo cunsl. YcioBus paBHOBeCUs TBEPAOIO
tena B UCO

Texundeckne YCTpOfICTBa: INOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue padoThl. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
neiictBueM Heckonbkux cui. HccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B jaehopMupyeMol TNpyKWHE H PE3UHOBOM
oOpa3iie, OT BEIMYMHBI WX Jjaeopmarum.
HccnenoBanue ycioBuid paBHOBECHS TBEPIOTO

TCJ1a, UMCIOIICTO OCh BpalllCHUSA

2.3

3AKOHBI COXPAHEHUA B MEXAHUKE

23.1

NMmnynsc mMarepuanbHOM TOYKH, CHCTEMBI
MaTepHUaJIbHBIX ToueK. MMmyinbc cuiasl u

HU3MCHCHUEC UMITYJIbCA TCJIa

232

233
234

2.3.5

2.3.6

3akoH coxpaHenuss umnyiasca B HCO.
PeakTuBHOE ABMKEHNE

Pa6ora cuibl

MOoWHOCTh CHIIBI

Kunernueckas sHeprus MaTepuaJbHOW TOYKH.
Teopema 0 KHHETUYECKON PHEPTUU
[lorenumaneHas oHeprus. IloreHumanbHas
SHEPIUs yIpyro ne(popMUPOBaHHOM
npyxuHsl. IloreHuunanbHas >Heprus Tena

BOJIM3U TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHHI/IaJ'IBHI)Ie N HCENOTCHIHNAJIBHBIC CHUJIBI.
CBs3b pa6OTLI HCIIOTCHIUAJIBHBIX CHJI C
U3MCHECHUCM MEXaHUYIECKOM SHEPIrun

CHUCTCMBI TCII. 3aKoH COXpPAaHCHUA




MEXaHUYECKON YHEPTrun

2.3.8 VYupyrue u Heynpyrue CTOJIKHOBEHMUS
539 TexHu4eckue yCTpOMCTBA: ABUKEHUE pPaKeT,
o BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[Ipaktrueckue pabotel. HM3yueHue cBs3M
5310 CKOpPOCTEM Tel TMpu HEYNpyroM Yyaape.

I/ICCJ'IC,Z[OBaHI/Ie CBA3HU pa6OTBI CHJIBI C

H3MEHEHHEM MEXaHHYECKOM OHCPIUU TCJia

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KMHETUYECKOU TEOPUM

OcHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BpoyHnoBckoe
neuxenne. [luddysus. Xapakrep ABMKEHUS U

BSaHMOHeﬁCTBHﬂ HacCTull BEIICCTBa

Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
TBEPABIX Tel U  OOBSICHEHHE CBOWCTB

BCIIIECTBA HA OCHOBE 3TUX MOJICIICH

Macca wMonekyn. KonudecTBo BemiecTsa.
[Toctrosinnas ABoraapo

TermmoBoe paBHOBecue. Temmeparypa u eé

n3mepenue. [llkana temneparyp Llenscus

Mopnens  upeanpHOoro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU
TEOPHUH UJICAIBHOIO ra3a

AbGcouoTHas TeMIieparypa Kak Mepa cpeiHei
KMHETUYECKON YHEPIUU TEIUIOBOTO JIBHKECHHUS
yactul rasa. [llkana remneparyp Kensuna
VYpaBHenne Knanelipona — Menzaeneesa.

3akon JlanpTOHA

I'azoBbie 3akoHBI. M30mpo1IecCCHl B UAEaTbHOM
rase ¢ IOCTOSHHBIM KOJIWYECTBOM BEIECTBA:

U30TEepMa, U30X0pa, H300apa

Texnuueckune YCTpOMCTBA: TEPMOMETD,

6apomeTp




3.2

3.1.10

3.2.1

322

[Ipaktuyeckue paboTsl. M3MepeHue Macchbl
BO3/JyXa B KJIaCCHOM KoMHare. MccienoBanue
3aBUCUMOCTH MEXKIy IapaMeTPaMU COCTOSHUS

Pa3pEeIKECHHOI0 ra3a

OCHOBbI TEPMOJMHAMUMKNA

TepmoauHamuueckass cucrema. BHyTpeHHss
SHEPTUsi TEPMOJAMHAMHYECKOM CHUCTEMBI W

CIocoObBI €€ H3MEHEHNS

KonunuectBo Temnotel U paborta. BuyTpeHHss

OHCPIUsa OAHOATOMHOI'O NACAJIIBHOI'O Ira3a

323

Bunapl Temmonepenayu: TEMJIOMPOBOIHOCTD,
KOHBEKIMs, U3Ty4deHue. TernmoéMKocTh Tena.
VYnenpHas TeIUIOEMKOCTh BelllecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IIPU TCILJIOIICPEaauc

324

3.25

3.2.6

[IepBb1it 3aK0H TepmoauHaMuKu. [IpuMeHnenne
IIEPBOTO 3aKOHa  TEPMOJMHAMUKH K
n3onpoueccam. I'paduueckas HHTEpIIpETAIUSL

paboTHI Ta3a

TernoBbie MarmHbl. [IpUHIUIBL  AEHCTBUS
TEIUTOBBIX MammH. [IpeoOpazoBaHus SHEPTHH
B TEIUIOBbIX MammHax. Koaddumment
nonesnoro  geiictBus  (manmee —  KIIM)

teroBoit MamuHbl. [{ukn Kapuo u ero KI1/]

Bropoit 3aKOH TEPMOJIUHAMUKHU.
HeoOpatumocTs  mporeccoB B MPHPOJE.
TerutoBble JBUTATEIH. OKOJIOTHYECKHE

MpOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTEJIb
BHYTPEHHETO cropasus, OBITOBO

XOJIOAUJIBHUK, KOHAUITHUOHED

3.2.8

[IpakTuyeckue padboTsl. U3MepeHue yaenbHOH

TEIIOEMKOCTH

33

AT'PETATHBIE COCTOSAHNW A BEILIECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[Tapoo6pazoBanue u koHaeHcauus. Vcnapenue




u KHUIICHUE. VY nenbHas TEIUIoTa
napooOpazoBaHusi. 3aBUCUMOCTh TeMIIEPATYPhI

KHIICHUA OT JaBJICHUSA

332

333

AOCo0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3ayxa. HachllieHHbI nap

Teépnoe TeJIO. Kpucrannnueckue u
amopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpPHUCTAJLJIOB. Kunxue KPUCTAJLIBL.

CoBpeMeHHbIE MaTepHalIbl

334

3.35

3.3.6

3.3.7

IInaBneHne W KpucCTaIUM3aUUsA. Y IeNbHAs
TerioTa wiasiaeHus. Cyonumanus

VYpaBHeHHe TeII0BOro 6anaHca

TexHudyeckue yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIMH
IIOJIy4YEHUSI COBPEMEHHBIX MaTEpPUAJIOB, B TOM
4HCJIe HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTUHU

IIpakTuueckue paboTHI. H3zmepenne

BJIAJKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATUKA

4.1.1

4.13
4.14

Onektpuzauys Ten. DeKTpudeckui 3apsi. Ja
BUJIA DJIEKTPUUECKUX 3apsIIOB

[IpoBoaHMKHY, TUDIIEKTPUKU u
MIOJIYTIPOBOIHUKH

3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
Bsaumonericteue 3apsnoB. 3akoH Kynona
DnexTpuyeckoe moJie. Hanpsxéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN

CYNEpIo3nu. JInaumn HaHp}DKéHHOCTI/I

OJICKTPHUYICCKOI'O ITOJIA

4.1.7

PaGora cmi ANEKTPOCTATUYECKOTO  TOJIS.
Ilorenuuan. Pa3HocTh NOTEHIINATIOB
[IpoBOIHUKYM W IHUAJIEKTPUKH B IMOCTOSHHOM

QJICKTPUICCKOM II0JIC. I[I/IBJ'ICKTpI/I‘-ICCKaH




IpOHUIIACMOCThb

DNEKTPOEMKOCTb. Konpnencarop.
4.1.8 DJIEKTPOEMKOCTh  IUIOCKOTO  KOHJIEHCATOopa.
DHeprus 3apsHKEHHOI0 KOHAEHCcaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOII,
419 JNEKTPOMETP, DJIEKTpOCTaTUYeCKas 3aluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP
4110 [IpakTuueckue paboTHI. Nsmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

VYcaopus CyHICCTBOBAaHUA IIOCTOSAHHOI'O

4.2.1 3JEKTpUYECKOro Toka. Mcrounuku Toka. Cuna
ToKa. [locTosIHHBIN TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEIBHOE
o COTMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesibHoe,
o CMEIIIaHHOE COeAMHEHNE TPOBOIHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jlxoyns
4.2.5
— Jlenua
4.2.6 MomHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTPEHHEE COIPOTUBIICHUE UCTOYHMKA TOKA.
o 3akoH Oma JuIsi  TOJHOM  (3aMKHYTOI)
aneKkTpuyeckon nenu. Koporkoe 3aMmbikanne
OneKTpoHHas IIPOBOJAMMOCTD TBEPBIX
498 METaJJIOB.  3aBUCUMOCTb  COIPOTUBIICHHS
o METaJJIOB oT TEMIIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OneKkTpuyecknii TOk B Bakyyme. CBOMCTBa
o AJIEKTPOHHBIX ITY4YKOB
4.2.10 [MonynpoBonuuku. CoOOCTBEHHAs U TPUMECHAS




4.2.11

4.2.12

MPOBOJAUMOCTb TOJYINPOBOJIHUKOB. CBONCTBA

p-n nepexona. [TonynpoBoaHHKOBBIE TPUOOPHI

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS JUCCOLIAIHS.

DIIEKTPOJIN3

DIIEKTPUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAaMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUIBI CAMOCTOSITENIBHOTO

paspsaa. Mounnus. [1nasma

4.2.13

Texnuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTAaT, HMCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIBHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBIN MO/,
TEPMHUCTOPHI " (boTope3nucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auona, raJlbBaHUKa

4.2.14

IIpakTueckue paboTHI. N3yuenue
CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3smepenne 3OJIC wuCTOYHMKA TOKa U €ro
BHYTPEHHEro comnpoTuBieHus. HabOmonenue

QJICKTPOJIMU3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesia 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COACPKAHUS

4 OJIEKTPOAMHAMUKA
MATHUTHOE IT1OJIE. SJIEKTPOMATHUTHAS MHAYKIWA
TlocTosHHble MarHuThl. BzaumojnenctBue
431 IIOCTOSTHHBIX MarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
vHAyKUMKA.  [IpyHiun — cynmepnosunuu.
4.3.2 Jluanm MarHuTHOM wuWHAYKIMU. KapTuHa

JUHUM  MArHUTHOM  MHAYKIUU  TOJA

IIOCTOSITHHBIX MarHuToOB




MarsuTHoe IIoJjie NpOBOAHUKA C TOKOM.
KapTI/IHa JIMHUM TI0JIS JIMHHOI'O IIPAMOTIO

MIpOBOAHMKA W 3aMKHYTOI'O KOJIBLICBOI'O

4.3.3 MPOBOJIHUKA, KAaTYIIKH C TOKOM. OIbIT
Opcrena. BzanmoaeiicTBue NpoOBOJAHUKOB C
TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb M HallpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUMUBl B
4.3.5 OJIHOPOJIHOM MarHuTHoM mojie. PabGora
cuibl JIopeHna
4.3.6 SIBIIeHME DNEKTPOMAarHUTHOW UHAYKIUH
437 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unayKuMH. 3aKOH 31€KTPOMarHUTHOM
4.3.8 naaykuu dapanes
BuxpeBoe »snekrpuueckoe mose. IJIC
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYIATEIbHO B OJHOPOIHOM MAarHUTHOM
nose
4.3.10 [IpaBuno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
4.3.11 OJ1C camouHayKIIMu
DHeprusi MarHUTHOTO TOJSl KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSIHHBIE
MAarHHUTEL, 3JIEKTPOMATrHUTHI,
4.3.14
AJIEKTPOBUTATEITb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeYb
[IpakTuueckue paboTHL. N3yuenue
MarHMTHOTO TIOJISi KATYIIKH C TOKOM.
4.3.15 HccnegoBanne JEMCTBHUS — ITOCTOSHHOTIO

MarHuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUSA 3JICKTpOMaAr HUTHOM HHAYKIIUN




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

Konebarenprast cucrema. CB0OOmHBIE

kojieObanus. ['apMoHuueckne KoyieOaHuUs.
5.1.1

Ilepuon, wacrtora, ammumtyna u (dasa

KoJIeOaHui

[IpyxuHHbld MasTHUK. MaremaTuyecKui

MasATHHUK

YpaBHeHHE TapMOHHUYECKUX KOJICOaHUH.
5.1.3 Kunemarnueckoe u IIUHAMHUYECKOE

OIMCAHUE KONeOaTEIbHOr0 JIBUKEHUS

[IpeBpamenue SHEPTUH pu
rapMoOHMYecKux  KosnebaHusix.  CBs3b
5.14 AMIUIATY /(b KoneOanuii UCXOIHOU
BEJIMYMHBI C aMIUIUTYJaMu KoJjieOaHui eé

CKOPOCTH U YCKOPCHU

Konebarenbubiit  koHTYp.  CBOOOIHBIE
5.1 3JIEKTPOMArHUTHBIE KoJieOaHus B
UJCAIbHOM  KOJIEeOATeIbHOM  KOHTYpe.
AHanorus MEXIy MEXaHHYECKUMU |
ANEKTPOMArHUTHBIMH KOJICOAHHMSIMHU.

®opmyna ToMmcoHna

3akoH COXPAaHCHUA SHEPTHUU B HUACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

BbIHyX/IeHHBIE MEXaHUYECKHE KOoJeOaHuUs.
Pes3onanc. Pe3onanchHas KpuBasl.
BoeinyxxneHnsie JJIEKTPOMAarHUTHBIE

KoJIeOanus.

Ilepemennbii  Tok.  CHHYyCOMAANBHBIN

IIEPEMEHHBIN TOK.

MomniHocTb IIEPEMEHHOTO TOKa.
5.19 AMIUIUTYAHOE W ACHCTBYIOLIEE 3HAYEHUE

CHUJIBI TOKA W HAITPAKCHUA

5.1.10 Tpanrcdopmarop. [IpousBoacTBo, nepenaya




5.2

U TOTpeOJIeHUEe 3IIEKTPUYECKONH SHEPIHH.
OKOJIOTUYECKHE PUCKHU IIPU NPOU3BOJICTBE
JIIEKTPUYECKON SHEPruu. Kynerypa
HCIIOJIB30BAHHUS NIEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

Texuuueckue ycrpoiicTBa: celicmorpad,

5.1.11 JIEKTPUUECKUI 3BOHOK, JIMHUU
aJeKTponepesay
[Ipaktnueckue pabotel. MccinenoBanue
3aBUCHMOCTH IEpHOJa MalbIX KoJieOaHHit
s 1o rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl

Ipy3a. HccnenoBanue IEPEMCHHOI'O TOKa B
LeNyM M3 MOCICAOBATEIbHO COCIMHEHHBIX

KOHACHCATOPA, KaTYHIKHU U PE3UCTOPa

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. llepuon.  Ckopocth
pacmpocTpaHeHuss W JUIMHA  BOJIHBIL

HOHCpC‘IHLIe " IIPOAOJIbHBIC BOJIHBI

Wntepdepenims u audpaxus

MEXaHHNYECCKHUX BOJIH

523

524

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

Bricota Tona. Tem0p 3Byka

DNEeKTPOMarHuTHbIE  BOJHBL. Y CJIOBUS
WU3Jy4YCHHUS  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus Bektopos E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.2.5

5.2.6

CBolicTBa  JIEKTPOMAarHUTHBIX ~ BOJIH:
OTpakeHHE, NPEIOMIICHUE, MOJSpU3aLMs,
mudpakius, uHTepdepeHuus. CKoOpocTb
ANEKTPOMAarHUTHBIX BOJIH

Hlkana AIIEKTPOMAarHUTHBIX BOJIH.
[IpumeHeHne >IEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHHI/IHLI pagruocCBiA3 U TCICBUIACHUS.




53

528

5.3.1

Pannonoxkanus. DJEeKTpOMarHuTHOE

3arpsi3HEHUE OKPY KaloLIel cpebl

TexHU4YecKne YCTPOWCTBA: MY3BIKAJIbHBIC
WHCTPYMEHTBHI, YIIBTPa3BYKOBas
JUarHOCTHUKA B TEXHHKE W MEIMIIUHE,
panap, paguonpuéMHUK, TEJEeBU30P,
anTeHHa, tenedon, CBU-neup

OIITUKA

[IpsiMonuHeiHOEe pacnpocTpaHEHUE CBETa

B OJIHOPOJIHOM cpexe. JIyu cBera

532

533

534

535

OtpaxeHnue cBera. 3aKOHbl OTPaKEHHUS
cera. [loctpoeHne n300paxeHHit B IJIOCKOM
3epKaiie

[Ipenomnenue cBera. 3aKkOHbBI IPETIOMIICHUS
cBera. AOGCONIOTHBIH noKazareJb
IIPEIOMIICHHUS

Ionmuoe BHyTpEHHEe OTpOKEHHE.
[IpenenbHbi yros MOJHOTO BHYTPEHHETO

OTpaXXCHHUA

HMucnepcust  cBera. ClOXHBI  cOCTaB

Oenoro cBera. L{Bet

5.3.6

Coluparoniiue W pacceuBaronIue JUH3BI.
Tonkass nuH3a. DOKYCHOE pACCTOSHUE H
OIITHYECCKas culia TOHKOU JIMH3HI.
[Toctpoenne n3o0pakeHuit B COOMPAIOIINX
W pacceuBarommx JwmH3ax. @Dopmyna
TOHKOW JIMH3BL. YBEJIHUYEHUE, J1aBaeMoe

JINH30M

5.3.7

HpCI[CJ'IBI NPpUMCHUMOCTH FCOMCTpH‘-ICCKOfI

OIITUKH

5.3.8

WNnrepdepennuss  cBera.  KorepeHTHbIe
HUCTOYHHKHU. Ycenosus HaOIIOACHUS
MaKCUMyMOB 51 MHHHMYMOB B
UHTep(EPEeHIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHI)IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakius  ceera.  Judpakunonnas
pemérka. YcinoBue HaOMIONCHHS TJIABHBIX
5.3.9 MaKCUMYMOB npu aJeHun
MOHOXPOMAaTHYECKOTO cBeTa Ha

T(PPaKIUOHHYIO PEIIETKY

5.3.10 [Monsipuszanus ceera

TexHudeckue YCTpPOWCTBA: OYKH, JIyIa,

¢doToanmapar, NPOEKIUOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEIECKOII, BOJIOKOHHAs
OITHKA, TG paKIMOHHAS peéTka,
TIOJISIPOH /T
[IpakTnyeckne  pabOTHI N3mepenue

IIOKa3aTejid IPCIOMIICHHA. HCCJ’ICI{OB&HI/IC
53.12 § 5
CBOHUCTB I/I306pa)KCHI/II/I B JINH3aX.

Hab6mronenue qucnepcuu cBeta

3JIEMEHTAI CITELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'pannubpl NPUMEHMMOCTH KJIACCUYECKOU
MEXaHUKHU. ITocTynarsl TEOPUHU
6.1 OTHOCHUTEJIBHOCTHU: MHBApHUAHTHOCTh
MOy CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIATT OTHOCUTEIILHOCTH DUHINITeHHA

6 OTHOCHUTENBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amMensieHue BpPEMEHM U COKpAIlEHUE
IUTAHBL
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHUIIbI

CBsi3p Macchl C 3HEpPrued M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus IOKOs

CcBOOOIHOM Y4aCTHIIEI

7 KBAHTOBAA ®U3MKA
BJIEMEHTBEI KBAHTOBOI OIITUKH

®otoHbl. PopMmyia [lnanka cBsi3u 3HEpruu
7.1 7.1.1 ¢boToHa C ero 4dYactoTol. ODHeprus Hu

uMIyibe GoToHa

7.1.2 OTtkpeiTHE U HccaenoBanue Gporodddexra.




7.2

7.1.4
7.1.5

Ombitet AI. CroneroBa.  3aKoHbI
dhoTodrddexra

YpaBHeHue OUHNITENHA st
dotordpdekra. «KpacnHas TpaHUIA»
dhoTodrddekra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena
XUMHYECKOE IEUCTBUE CBETA
TexHnudeckue ycTporcTBa: (HOTOIJIEMEHT,
¢doromaTuuk, COJIHEYHAs Oarapes,

CBETOIUOI

CTPOEHUE ATOMA

7.2.1

Mopens atoma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHnu0 CTPOCHUS

aToMa. HJIaHCTapHaFI MOJCJIb aTOMAa

7.2.2

[Toctynater bopa. H3znyuenue u
norjomeHue (GOTOHOB TpU  TEPEXoie
aToMa C OJHOTO YPOBHSI DJHEPrud Ha
npyroil. Buasl cnexktpoB. CniekTp ypoBHEH

SHEPruM aToMa BOJIOPOa

7.2.3

7.2.4

BonnoBele cBoiicTBa yactuu. Bomnbl 1e
bponns. KopnyckynspHo-BOIHOBOMI
nyanusM. Judpakuus 2IeKTpOHOB Ha

Kpucrajuiax

CrooHTaHHOE U BBIHY>KACHHOC H3JTYUYCHHUC.

Y cTpoicTBO U MPUHLIMIT pabOTHI Jiazepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), J1a3ep, KBAHTOBBIN

KOMITBIOTEP

[Ipaktuyeckne  pabotel.  Habmionenue

JMHENYaToro CreKkTpa

7.3

ATOMHOE AP0

7.3.1

7.3.2

Mertoasl HAOMIONEHUS W PETHCTpAIUU

QJICMCHTAPHBIX YaCTUI]

OTKpBITI/Ie PaaAOaKTUBHOCTH. OnbITH




Pesepdopna mo ompeneneHH0 CocTaBa
paguoakTHBHOrO  u3nydeHus. CBolicTBa
anb(da-, OeTa-, raMma-u3TydeHus. BrusHue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

OTkppITHE  NOpPOTOHAa W HEUTpOHA.

Hyxnonnass monmens siapa ['elizenbepra —
7.3.3

NBanenko. 3apsan sapa. MaccoBoe yuciio

sapa. M3oronsl

Anwda-pacna. DNEeKTPOHHBIH "

MO3UTPOHHBII OeTa-pacnaj. l'amma-
7.3.4
U3JIy4yEHUeE. 3aKkOH  paJUOAKTUBHOIO

pacinaga

OHeprusi CBSI3W  HYKJIIOHOB B  sIpe.
7.3.5
SAnepusie cunbl. Jlepekt Macchl siapa

Snepubie peakuuu. JleneHue W CHHTE3
7.3.6
saaep

SnepHsiii peakTop. TepmosiiepHbIit

cuHre3. [IpoGneMbl M  IEepCHEKTHBbI
7.3.7

SIIEPHOM  DHEPreTUKU.  DKOJIOTUYECKUE

ACIICKThI HﬂepHOﬁ SHEPTCTUKHA

DOnemeHTapHble  YacTulbl.  OTKpBITHE
7.3.8 MO3UTPOHA. dyH1aMeHTaIbHbIE

B3aUMOACUCTBUS

TexHnueckue  yCTpOHCTBa:  JIO3UMETD,
7.3.9 kamepa Bunbcona, snepHbIi peaxTop,

aToMHast 6oMba

IIpaktuuyeckue pabotel. HccienoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHN

Bun 3Bé&nnoro nHeba. CosBe3musi, sipKue

8.1
3Bé3IILI, IJIaHCTHI, UX BUIUMOC JIBUKCHUC

Conneuynas cucrema. IlmaHeTsl 3eMHOM
8.2

TPYIIIIGI. IImaneTsI-THTAHTEI u nux




8.3

CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marsie

Testa CoMHEYHOH CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

CoiHeuHas akTHBHOCTH

8.4

Nctounuk sneprun CosHua u 3B€371

8.5

3BE31bI, HMX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTh, PaJHyC, TEeMIIepaTypa,
ux B3aUMOCBSI3b. Junarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTHY.
3BE3MBI  IVIABHOM  ITOC/ICIOBATEIILHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTBY» JUIS

3BE37] TTIaBHOM IOCICA0BATECILHOCTH

8.6

Buytpennee CTpoeHue 3BE3L.

CoBpemMeHHbIE MIPEICTaBIICHUS o)
MIPOUCXOXKICHUH 1 ABoJtoNMU CoJHIa U 3BE3I.

Jrarbl )KU3HA 3BE3]1

8.7

8.8

Mneunsiii  Ilyre — Hama T'anaxkrtuka.
ChnupanbHasgs  crpykrypa  [amaktukwy,
pacupenenenue 3BE3N, Ta3a W IBUIA.
[lonoxxenne wu paBwxkenne ConHoa B
lanaktuke. [lnockass wu  chepuueckas

noacucTemsl I'ajJakTuKu

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

8.9

Bcenennas.  Pacmmupenue  BceneHHOM.
3akon Xa00ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bosbmioro B3peiBa. Mogens  «ropsyen

Bcenennoi». PenukroBoe nzinyueHue

8.10

Macmrabnass  ctpyktypa  BceneHnHoid.
Meraranaktuka. Hepeménnsie npoGiiemsbl

aCTPOHOMHHU




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET
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