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COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTanbHas HayKa o mpupojae. HayuHslil MeToa mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NUECKUX SBIICHUI.

OKCIEpUMEHT U Teopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CrocoObl m3Mepenusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U IU(pOBBIE
U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUKA,
aOCOJIIOTHO TBEP/OE TEINO, UACATIbHAS XKUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unotre3a. PU3NYECKH 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAS] TEOPHUS.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN EATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

N3mepenune cuibl TOKa M HAMPSHKEHUS B LIEMH MOCTOSIHHOTO TOKA P TOMOIIU
aHAJIOrOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoH naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3nYeCKUX BEMYHH MIPHU MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Paszpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe naBmkeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBU)KEHHS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAsi CKOPOCTb) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX IMPOEKIWH HAa OCH CUCTEMBI KOOpJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U ITyTH MAaTEPUATIbHON TOUYKU OT BPEMEHHU U HUX
rpaduKH.

CBoOomHOe manmeHue. YcKopeHue CcBOOOAHOrO maacHus. JIBuKeHue Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHSI MaTEepUATIbHON TOYKHU OT BPEMEHU U UX IpadUKu.



KpuBonnHeitHoe  nBWKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKU IO
OKPYXHOCTH. YTJIOBas M JUHEHHas ckopocTh. [lepmon m vactora oOparieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TAHTE€HIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIUIAOMETD,
JBH>)KCHUE CHAPAJIOB, LIEMHBIE, IECTEPEHYATHIE U PEMEHHBIE IEPEAAYH, CKOPOCTHBIE
JTUQTHIL.

Hemoncmpauuu.

Mopenb cucTeMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYDKCHUS.

CriocoObl ucciieI0BaHUs TBUKEHUN.

Nnnroctpanus npeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

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

HabGmronenue aBukeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEN, TPAEKTOPUIM, CKOPOCTEMN IBUKEHUS OJHOTO U TOTO K€ TEJIa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABMXKEHUS C IETbIO ONpEJeICHUS MTHOBEHHOM
CKOPOCTH.

N3mepenre ycKOpeHUs TMpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBHXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBH)KCHUU.

N3mepenue YCKOpEHUSI CBOOOIHOTO MMaJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNEe TU(PPOBOI Ta0OPATOPHH).

N3yuenue nBmkeHus Tena, OpoIeHHOoro ropu3oHTaIbHO. [I[poBepka rumoresst
O TpPsAMON MNPONOPLMOHAIBHON 3aBUCUMOCTH MEXIY MAaJIbHOCTBIO TOJIETA U
HAa4aJIbHOU CKOPOCTHIO TEJA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM I10 MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia OOpaIIeHUs] KOHUIECKOTO MasTHUKA OT
€ro MapaMeTpoB.

Tema 2. lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTeMbl OTcuéTa. I[IpuHIMN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHbie CUCTEMBI OTcuéTa (OmpelesicHue,
IPUMEPHI).

Macca Tena. Cuia. [IpuHUIun cynepro3unuy CuJl.

Bropoi 3axon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PABUTALMOHHONW H
WHEPTHON MAaCCBI.

Cuna TsxecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO MaJE€HUs OT BBICOTHI HaJl
MOBEPXHOCTHIO IJIAHETHI U OT Treorpapuieckoil mupoTsl. J(BruKeHne HEOECHBIX Tell
U UX cIlyTHUKOB. 3akoHbl Kemuepa. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec tema. Bec Ttema, aBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIbKEHUS U CUJla TPEHUS MOKOS.
Koaddumment tpenus. Cuia conpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: NOAIINITHUKH,
JIBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HabGmronenue nBKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPLIUATBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMTI OTHOCHUTEIBHOCTH.

Kauenne AByX HMIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAILHON CUCTEMBI OTCYETA.

CpaBHEHHE PaBHOACHCTBYIOIIEH NPUIIOKEHHBIX K TEITy CHJI C IPOU3BENECHUEM
MAaCCBhI Te€Jla Ha €r0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YNIBTATE B3aUMOCHCTBUS TE.

N3mepenune Mmacc no B3auMOJCUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MTAICHUH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

W3mepenne paBHOACMCTBYIOUIEH CHII MPH JBM)KEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUSI Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanre 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
PE3UHOBOM 00pasiie, OT X AehopMaliyi.

N3ydeHne NBUKEHUSI CUCTEMBI TEJl, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JETKui OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHUs: Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBMKEHUS rpy3a HA Bally C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOe W BpallaTeIbHOE JBUKEHUE
TBEPAOTO Tena. MOMEHT CWiIbl OTHOCUTEIIBHO OcH BpamieHus. I[linedo cuibl.
CiioxxeHue Cuil, MPUWIOKEHHBIX K TBEpAOMY Teiry. LIeHTp TskecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECChl: KPOHIITEHH,
CTPOUTEINIbHBIN KpaH, pelIETYAaThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY ci10BUsI paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HUccnepoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILICHUA.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3ydyeHne ycTOMUMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IUIOIIAAb OTIOPHI.

Tema 4. 3axkonvl coxpanenusn ¢ Mexanuke.

NMmnynsc MaTepuaibHOM TOYKH, CUCTEMBI MaTepUaIbHbIX TOYEK. LleHTp macc
CHUCTEMBI MAaTepHUaAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

NMnynbe CUITbI M UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomeHT umnynbca marepuanbHOu TOuku. [IpencraBiieHue O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAJIbHBIX MOJISIX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMermicHuH. [paduueckoe
npeacTaBieHue padoThl CHIIBI.

MoOITHOCTb CUIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkKU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUATIBHOW TOUYKH.



[loTeHUMalIbHBIE W HENOTEHUUAJbHbIE CUJbl. lloTeHuManpHass >HEpPrus.
[loTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
SHEPrus TeJla B OJJHOPOIHOM I'paBUTALlMOHHOM noJie. [loTeHimanpHas sHeprus Teia
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHe Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsl KOCMUYECKASI CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu il MACANbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIM TUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHHUE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHNUN PabOTHI.

B3anmHble TNpeBpallleHHs] KUHETHYECKOM M IMOTEHLHAIBHOW SHEPrud NpH
JICVCTBUM HA TEJIO CUJIBI TSXKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue ummynbca Tejia 1o TOPMO3HOMY ITYTH.

N3mepenure CUitbl TSITH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE U MOUTHOCTH CHUJIBI
TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne cOXpaHEeHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJICUCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TeJla 0 TOPMO3HOMY ITYTH.

CpaBHeHUE W3MEHEHUS TOTCHITMAIBLHON YHEPTUM MPYKUHBI C padOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CHJIBI TPEHHUS TPH JBWKCHUHM Tella MO HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. Mogexkyasipuasi u3snka u TEpMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TIOJOXKEHUSI MOJIEKYJsIpHO-KHHeTHUeckoi Teopun (MKT), wux
ombITHOE 0OocHOBanHMe. [luddysus. bpoyHoBckoe nBmkeHNE. XapaKkTep ABUKEHUS
M B3aWMOJICHCTBUS YaCTHIl BewlecTBA. MoOJenu CTpOEHUs Tra3oB, XKUAKOCTEU WU
TBEPJBIX TEJ U OOBSICHEHWE CBOMCTB BEIIeCTBa HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsbl MoJiekyn (atomoB). Konnuectso BeniectBa. [loctosnuast ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ u3amepenus. lllkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBHXKYTCSl XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. Ao6comoTHas
temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30bapa.

CBsi3p  MEXIOy JaBJI€HHEM U  CPEIHEH KUHETUYECKOM  3HEeprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISPHO-KUHETUYECKON TEOPUH UICAIBHOTO ra3a).

CBsi3p a0CONIOTHON TeMIepaTypbl TEPMOJIUHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOU dHEPTUEH MTOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHIL.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLECCHl: TEPMOMETD,
0apoMeTp, MoIy4eHHEe HaHOMATEPUAJIOB.

Jlemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mogens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita lltepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnronenue u rcciieoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccenmenoBanue 1mporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TeI1I000MeHEe MEXKTy TOpsiuei U X0JIOAHOM BOJOM.

N3yyeHue H30TEpPMUYECKOTrO Mpolrecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
1 poBoit Taboparopun).

N3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckass (T[[) cucrema. 3agaHue BHEIIHUX YCIOBUW A
TEPMOJAMHAMMYECKON CUCTEMBI. BHeIIHNE 1 BHyTpeHHUE napaMeTpsl. [lapameTpsl
TEPMOJMHAMHYECKON CUCTEMBI KAK CPEAHUE 3HAUCHUS BEJIMYUH, OMUCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauwano TtepmoanHaMuku. CamMonpoOW3BOJIbHAA — PENAKCALIMS
TEPMOAMHAMUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopnens wueanpHOTO Ta3a B TEPMOJUHAMUKE — CHUCTEMa YypaBHEHUI:
ypaBHeHue MenneneeBa—Kiamnelipona W BbIpa)k€HUE JII BHYTPEHHEW SHEPTUU.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJIEIH: HU3KAas KOHIIEHTPALMs YacTHI], BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npouecca Ha pV-auarpamme.

Tennonepegaya  kak  crmoco0  M3MEHEHHsS  BHYTPEHHEM — DHEpruu
TEPMOJMHAMHYECKOW cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TenmnoéMkocTh Tena. YAelbHas W MOJSIpHas
TEIUTIOEMKOCTH BelleCcTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
ToruiBa. Pacuér kommuecTBa TeIIOTHI mnpu Teruionepenade. Ilonsarue 00
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss1 3Heprusd. KoinuecTBo TEIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPrUM TEPMOIMHAMUYECKOMN
CUCTEMBI.

BTopoii 3aK0H TepMOAMHAMUKY JIJIs1 PABHOBECHBIX MPOIIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aguabaTta. AOCOJIFOTHAs TeMIepaTypa.

BTopoi 3aKk0OH TEPMOIMHAMUKH 711 HEPABHOBECHBIX IMPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIJIOTY OT 00Jiee X0JIOAHOTO Tea K 0oJjiee HarpeToMy 0e3 KOMITEHCAIUH
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX TPOIIECCOB.

[TpuHuMIB! HeicTBUA TEIIOBbIX MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KIIJI. [uki Kapno.

DKOJIOTMUECKHE aCMEeKThl UCIOJIb30BaHUS TEIUIOBBIX ABurareneid. TemnoBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpeibl.

TexHuyeckue yCTpPOMCTBAa M TEXHOJOTMYECKHE MPOIECCHI: XOJIOIUIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJO0B C
WCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUs OMOOPTraHMYECKOTO TOTUTMBA JIJIS
BBIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTudecKoOM pacIlIupEHUN.

BozayniHoe orauso.

CpaBHEHUE y/ACNIbHBIX TEINIOEMKOCTEN BELIECTB.

CniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOTO Mpoiiecca.



KommnbroTepHble MOJENHN TEMJIOBBIX IBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHnne yaenbHON TEMII0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHcanus. Micnapenue u kumenue. Y nefabHas TeioTa
napooOpa3oBaHUsl.

HacblllileHHbIE W HEHAChIIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJICHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTaM3auusa. YJIeJbHAas TEIUIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue KUIKOCTEH W TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacuimpeHrue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B Pa3oBbIX MEPEX0ax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnocTtHOe HaTsDKeHHE. K03 GUIIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanumisipasie sBienus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarmaca.

TexHuyecknue yCTPOMCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermioBoe paclipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepenure cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMnbITEl C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie aBieHUs.

Mopaean HEHBIOTOHOBCKOU JKHUIKOCTH.



CriocoObl U3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIICHHBIX ITApPOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3JAyXa M OIIEHKa MAacChl MapoB B
ITOMEILECHNH.

N3mepenne ko3 uirenTa NoBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanve 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OoT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. /lBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOIHHKHU.
DJIEMEHTapPHBIN JICKTPUUECKUAN 3apsl. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsija.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

HanpsokéaHocTh  anekTpuueckoro  mosisa.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTD JJIEKTPOCTATHYECKOTO ITONs. Pa3HOCTH NMOTEHIMANOB H
HanpspbkeHue. [loreHnumanpHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTennman snexkTpocrarnyeckoro noiisd. CBs3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIIMAJIOB ISl DJIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3UIINY STIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOro 1Mo 00béMy miapa. Ilose paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B 3IIEKTPOCTATUYECKOM oJe. Jlusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konpgencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCAaTOpa.



[TapannenbHOE coeMHEHUE KOHIEHCATOPOB. [locmenoBarenbHOE COETMHEHHE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsHKEHHONW YaCTUIBI B OJTHOPOJHOM SJICKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTAaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKECHHBIX IJIACTHH.

Monensb anekTpocratuueckoro reHeparopa (Bau ae I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHEprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsiKka v paspsaka KOHJICHCATOpa YEPE3 pe3nUCTop.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HaOmronenue npeBpalieHust SJHEPTrun 3apsyKEHHOT0 KOHJIEHCATOpa B SHEPTHUIO
M3JIy4YCHUS CBETONOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
MIOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHIECHCATOPA YEPES PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuina toka. [TocTosiHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOYHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa U1 ydacTKa [EMu.

DJIEKTPUUECKOE COMPOTUBIIEHUE. 3aBUCUMOCTh COMIPOTUBJIEHUS OJTHOPOTHOTO
MPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.

Pabota snexktpuueckoro Toka. 3akoH Jxoyns—Jlenna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE COPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKON IHEPTUU.

Hemoncmpauuu.

W3mepenre cuitbl TOKAa U HANIPSIKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpSKEHUS IS PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCUMOCTh COIPOTHUBIICHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IJIOLIAAHN MOMEPEYHOr0 CEUEHU U MaTepuana.

HccnenoBanye 3aBUCUMOCTH CHJIBI TOKA OT COITPOTUBIICHHUS PU IIOCTOSIHHOM
HaIpsHKEHUH.

[Tpsimoe uzmepenue 3/1C. KopoTkoe 3amblkaHK€ TalbBAaHUYECKOTO 2JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanue pa3HOCTH NOTEHIIMAIOB MEXY ITOJIFOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yAenbHOro CONPOTUBRIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANPSOKEHUS MU JIAMIIBI
HaKaJIUBaHMUSI.

VYBenuuenue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenrie D/IC u BHyTPEHHETO COMPOTUBIICHUS UICTOYHUKA TOKA.

HccnenoBanne 3aBucuMoctd DJIC raqbBaHMYECKOrO 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXKY ITOJIFOCAMU UCTOYHHKA TOKA OT
CWJIbI TOKA B LEIH.

HccnenoBanue 3aBUCMMOCTH MOJIE3HON MOIIHOCTH MUCTOYHHMKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DJIEKTpUYECKAasi MPOBOAUMOCTb  PAa3JMYHBIX  BEIIECTB. JJIEKTPOHHAA
MIPOBOAUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBICHUS METAIOB OT
temnepaTrypbl. CBEpXIPOBOAUMOCTb.

DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4YKOB.



[TonynpOoBOIHUKMY. CobcTBeHHas U pUMECHast IIPOBOJANUMOCTh
NOJIyIpoBOJHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B 3JIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTtponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpuueckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENRHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOM,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TATbBaHHUKA, padMHUPOBAHUE ME/IU, BHIIIJIAaBKA
QIIFOMUHUSA, HIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papaznes.

HckpoBo#l paspsii U MPOBOAMMOCTB BO3/1yXa.

CpaBHeHHE MPOBOAMMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HaGmronenue amextpoiusza.

N3mepeHue 3apsaa OJHOBAJIEHTHOTO MOHA.

HccnenoBaHne  3aBUCMMOCTH  CONPOTUBIIEHHS — TEPMOpPE3UCTOpa  OT
TeMIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Pu3nvecKuil NPaKTUKYM.

CrniocoOb1 n3MepeHust PU3NIECKUX BEIHMYUH C UCTIOIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEIBHBIE MOTPELTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHrne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKAa MPEMJIOKEHHBIX THUMOoTe3 (BbIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue xypca pusuku yrayon€HHoro ypoBHs B 10 Kacce oCymecTBIsIeTCs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHOJ0rKMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHUE, HAay4yHbId (aKT, rumotesa, (u3MveckKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pellleHHE CHCTEMbl YypaBHeHUH. JIuHeilHas yHKIus,
napaboia, rurepOona, ux rpaQuKy U CBOWCTBA. TpUroHOMEeTpUYecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanudeckoe IBWKEHHUE B *KUBOM npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUau3alnusg OHOOPraHMYEeCKOro TOIUIMBA Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAlTMJUIIPHBIE SIBJICHUS B IPUPOJIE,
IIEKTPUYECKUE SIBJICHUS B KUBOUM IPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHUE HAHOMATepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIbI, FJIEKTPUUYECKUE CBOIMCTBA
METaJUIOB,  JJICKTPOJIMTUYECKAss  JHCCOLMALNsA, TaJbBAHUKA, SJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JIBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKUUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JIPYrHE€), IBUraTelb BHYTPEHHETO
cropanusi, napoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE€ HAaHOMAaTepUaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMHKA.

Tema 4. Maznummnoe noane.

B3aumoneiicTBUEe TMOCTOSHHBIX MArHUTOB W TMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarmuTHOM wuWHAaykuuu. I[IpuHnmn cynepno3unuu
MArHUTHBIX NOJIeH. JIMHUY MarHUTHOW MHIYKIMH.

MarnutHoe 1o0Jie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJib. [[BH)KEeHHE 3apsHKEHHON YaCTULbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuitel Jloperra.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUKM, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHUYCCKHUC IIPOHCCChI: IIPHUMCHCHUC

MTOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuna 7uHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJIHUKA, KATYIIKHA C TOKOM.

B3anmonenicTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabGmronenue nBM>XEHHS MyYKa 3JI€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanuie CBOMCTB eppOMarHETHKOB.

HccnenoBanne AeHCTBUS MOCTOSSHHOTO MAarHUTAa HA PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW UHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIbI AMIiepa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBeHne ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylllka HMHAYKTUBHOCTH B 1I€MM TOCTOSIHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckre yCTpOWCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU], 3alllUTa OT JIEKTPHU3ALNH T MPU ABUKEHUUA B MArHUTHOM I10JI€
3emuIH.

Jemoncmpayuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Uccnenosanne 3aBucumoctd OJIC MHAYKIHM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[TameHre MarauTa B aIlOMUHHAEBOM (MEIHOM) TpyOe.

SIBneHHE CaMOMHIYKIIUH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIIMH OT CKOPOCTH M3MEHEHMS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

HccnenoBanre sIBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OnpeneneHne HHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3znea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIC KOJICOAHUS.

[Mapmonnueckue konedbanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMMCAHHUE.
DHepreTUuecKoe ONMUCaHUE (3aKOH COXPaHEHUS MEXaHUYeCcKou 3Hepruu). BeiBoa
JMHAMUAYECKOTO OMUCAHUs TAPMOHUYECKUX KOJIOAaHUM U3 UX IHEPreTUYECKOro U
KHHEMAaTUYECKOTO OTTUCAHUS.

Amvmutyaa u ¢asza kojnebOaHui. CBsi3b aMIUIMTYIbl KOJEOAHUN HCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. [lepwon ManmbiX CBOOOAHBIX KOJEOAHMIA
MaTEeMaTU4YecKoro MasaTHHUKa. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxawmux KojgebaHusx. BeiHyxneHHbIe Kojebanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.

TexHuyeckne ycTpoMcTBa U TEXHOJIOTMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelld, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIeOaHW rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyXaromux KojaeOaHuid U 3aBUCUMOCTH TIEpHo1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koysebaHWi Tpy3a Ha MACCHBHOW TPYXKHHE C IIENBIO
dbopMupoBaHUs PEACTABICHUI 00 MACATEHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPrUU MPU KoJIeOaHUSIX rpy3a Ha MPY>KUHE.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

HabGmronenue pe3onauca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJIBECE.

N3ydeHne NBUKEHNS HUTSIHOTO MAasITHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS! aMIUTUTY/IbI 3aTYXAIOIIKUX KOJICOAHUIA.

HccnenoBanrie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHCcaTopa ¢ aMIUIUTYI0M CUJIbI TOKA B KOJI€0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUU B HJI€aTbHOM KOJIE0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJIeOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JEHCTBYIOLEE 3HAUYEHHWE CHUJIBI TOKAa W HANpPSOKEHUS IpH pa3indHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconIanbHbli NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHU.

Uneansubiii  Tpancopmatop. IlpomsBoactBo, mepemaya U MOTpeOIeHUE
AIEKTPUYECKON YHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B ITOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MIEPEMEHHOT0O TOKA, JUHUU JJIEKTpoIepeaay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXalOLUX JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOpa.

BhIHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, Karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUHU PpPE3UCTOPa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiCTBO ¥ IPUHITUTT ACUCTBUS TpaHChOpMaTopa.



Mogenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 371eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie wu
pOJOJIbHBIE BOJNHBL lleproa, cKOpocTh pacHpocTpaHEHUss W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, MperIoMiIeHHE, MUHTepPEpeHLUs U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3aiys, uHTepdepeHuns u qudpakuus.

[IIxana 3neKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNEBUAEHUA. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHUecKue YyCTPONCTBA M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Kone0Gmroieecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

Habmoienue oTpaskeHus: U MpeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiny MEXaHUYECKUX BOJTH.

AKYCTHYECKHUI PE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmroienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KoJeOaHuH.

HccenenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anus, 1upaxuus, tHTepPepeHIus.

Oo6napyxeHue nHGPaKpacHOro U yiabTpahuoIeTOBOr0 U3TyUEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHEWHOE pacHpOCTpaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA TTOKA3aTeIh
npesnomMieHusi. OTHOCUTENbHBINA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH ITEPEX0/I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IpaHUIly pa3zena ABYyX ONTUYECKUX CPE]l.

Xon nyueit B mpusme. ducnepcusi cBera. CroxHBI cocTaB 0eloro cBeTa.
IBerT.

[TomHOe BHyTpeHHEe OoTpakeHue. lIpenenbHblii yroyi MmoJHOr0 BHYTPEHHETO
OTPaKECHHUS.

Cobuparomniue 1 paccenBatroliye TuH3bl. ToHkas 1uH3a. DoKyCcHOE paccTosiHUE
U ONTHUYECKAsl CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuyeckoil JMH3BI OT €€ TEOMETPUM M OTHOCHUTEIBHOIO MOKa3aTess
IIPEJIOMIICHHS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

XoJ Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wH300paXeHU! TOYKM W OTpe3Ka NpsMOM B
cOOMpAIOIIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuyeckue npubopsl. Pazpemaromas cnocoOHOCTh. a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTepdepenuusi cBeta. KorepeHTHblE HWCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCHMYMOB M MHHHUMYMOB B HHTepQEpeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiiaccuyeckux
UHTEPPEPEHITMOHHBIX CXEM.

HMudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJA€HUM MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLECChl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN ammapar, MpOCBETIECHUE
OITHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanre npeioMIICHUS CBETA.

Habnrogenue nojHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IIYYKOB YEPE3 IUIOCKOMApaLICIbHYIO
IUIACTUHY U NIPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIna, TeJIeCKOona.

HaGmronenue natepdepeHinm cBera.

HabGnroneHnue BeTOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yyenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipu3zaluy CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, nadopamopmnsie padomuol, npaKmuKym.

M3mepeHne rnokasaTesnsi IpeJoMIICHHs CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Toryuenue n300paxkeHus: B CUCTEME U3 IJIOCKOTO 3epKaJla U JIMH3HI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpeHInn U MOJIsprU3alii CBeTa.

W3yyeHue noyisipu3aluu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydeHne nnTepdepeHInu 1a3epHOro U3JIyUYeHUs Ha ABYX LIESX.

Habmronenune nucnepcun.

HaOmronenue u ucciaegoBanve Iu(ppakiinoOHHOTO CIIEKTpa.

N3mepeHnune IirHbl CBETOBOM BOJIHBI.

[Toryuenue criekTpa M3Iy4YeHHUs] CBETOIMO/A MPU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeNIUAJIBLHOM TEOPUU OTHOCUTEIbHOCTH.

I'panuLibl NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPHUH OTHOCUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeENJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUer U UMITYJIbCOM PEISTUBUCTCKON YaCTULIbI. DHEPTUs
MIOKOSI.



TexHuueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

VYyeHndeckui SKCIIEpUMEHT, J1a00paTOpHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUU  PEIATUBUCTCKUX dacTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBecHOE TEIIOBOE M3NTyueHHE (M3IydeHHE aOCOMIOTHO YEPHOTO TENa).
3akoH cmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Onbitel A. I'. CronertoBa. 3akonbl poTodPderra. YpaBHeHHE
Ouinmrenna 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JaBnenne cBera (B YAaCTHOCTH, JaBJICHHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCcTBA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiis u
pasMepbl O0OJAaCTH JIOKAJIM3AIMU JBUXKYIIeWcs dacTtuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. [{udpakius 351eKTpoHOB Ha KpUCTaJLIaX.

Cneunduka nsmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEN
['eiizenbepra.

TexHuueckrue yCTpOWCTBA W TEXHOJIOTUYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTo3neMEHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®oTo3dQdeKT HAa yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEMIHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS — MOJYIPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

Ceeroauop.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nabopamopnuie padomut, npAKmMuKym.

HccnenoBanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe HcciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHU CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. Qu3zuka amoma.

OneIThl IO MCCIEAOBAHUIO CTpoeHus aroma. [lmanerapHas monenb aroma
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOoTOHOB MpU MEPEXOE aTOMA C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CIEKTp YpPOBHEN 3HEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpoHCTBA M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopna.

Habronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

Onpenenenne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomuol, RPAKMUKYM.

Habronenue TMHeyaToro CexTpa.

HccenenoBanue CHEeKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHUE
nocrosiHHoM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxaens siapa [eiizenbepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTE. Alnbda-pacnaja. DNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacran. ['amma-n3nydyeHue.

3aKkOH pPaAMOAKTUBHOTO pacnaza. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4CHHs. BiusHUE paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi QoH n3nydeHus. JJozumerpusi.

DHeprus CBA3M HYKJIOHOB B sipe. SaepHbie cuinbl. Jlegekt Macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl DPa3BUTHUS
AIEPHOUN YHEPIETUKMU.

Mertozap! perucTpanyy U UCCIIEIOBAHUS JIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHBIE B3aUMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNTOHBI.
[IpencraBnenne o CtangapTHoN Moaenn. KBapk-TirooHHas MOAENb apOHOB.

®uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHCcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckne yCTpomCcTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSIAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuit skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paguoakTUBHOIO (DOHA C UCIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M ACTPOPUZUKH.



Otansl pa3BUTHUS acTpoHOMUU. [IpuKiIagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpuMEHHMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPUPOJIBI
KOCMHUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKUE
TEJIECKOMbI, PAJUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE37bI, IUIAHETHI, UX BHUIUMOE
JBH>KCHUE.

ConneuyHas cucrema.

Connue. ConHeuHast akTUBHOCTh. McTounuk sHeprun CosHIa U 3BE3.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEEe CTpoeHHuE
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonnu ConHIa u
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[Iyts — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CoyHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBa3zapbl. YEpHBIE OBIPHI B sApPAX
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HeOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIsI ONpEIeSICHHs TTOJI0KEeHHUSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUe
3BE3bI.

HaOmronenuss B Teneckon JIyHbI, TIaHeT, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Pu3nyecKuil MPaKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEIBHBIE TTOTPEUTHOCTH U3MEPEHUN (DU3NUECKUX BEITUYMH.
OueHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bU3MYEeCKUX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  DKCIIEPUMEHT,
JabopaTopHbIe PaOOTHI, IPAKTUKYM).

O6o01maromee NOBTOPEHUE.



O0o001eHne U cucTeMaTH3alus Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MounekynsipHas GU3MKa U TEpPMOIUHAMUKAY, « DIEKTPOAUHAMUKAy, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
duznka», «IIEMEHTHI ACTPOHOMHHU U aCTPOPUBUKID.

Ponp ¢u3ukm uw acTpoHOMHM B O3KOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIbHON M ATUUECKOH cpepax AEesITEIbHOCTH YETI0BEKA, POJIb U MECTO (PU3UKHU U
aCTPOHOMHMHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OINHCATEIIBHOM,
CHUCTEeMATHU3UPYIOIIEeH, OOBSACHUTEIBHOW M  MPOTHOCTHYECKON  (QyHKIUI
buznyeckoit Teopuu, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIMA
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILLIEM psAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kiacce ocyiiecTBisercs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMOJIOTMH, XMMHHU, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HanuA: SBICHUE, HAy4YHbIH (akT, rumnoresa, (pusmyeckas BEIWUYMHA, 3aKOH,
TeopHs, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, TP POBas 1ad0paTOPHs.

Mamemamuka: pElICHUE CHUCTEMBl YypaBHEHUW. TpUTOHOMETPUYECKUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOX1€CTBO. BEKTOphI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMEHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
onpeiesIeHne IOIAaU TIOCKUX (GUryp u oobneéMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B KUBOM Npupoje, KoseOaTelbHbIe
JBWKEHUS B JKMBOM TNPHUPOJE, SKOJOTMYECKHE PUCKHM TPH MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DIIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYXKaloIlew  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIUILIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
pUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINTMYECKON PEIETKH, CIIEKTPaIbHBIN aHAU3.

T'eozpaghua: wmarHuTHple mNOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
boToCchEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
3NIEKTpOJIBUTATENb SIKOOH, reHepaTtop MEepeMEHHOTO TOKA, MHAYKIMOHHAs IeYb,
JIMHUY DJIEKTPOINEpeay, 3JIEKTPOJABUraTelb, paaap, paluonpuEMHUK, TEJIEBU30D,
aHTeHHa, TtenepoH, CBY-meub, yabTpa3ByKoBas JMarHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJIHEYHasi Oarapesi, CyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHHS Yy4yeOHoro mnpeamera «Dusuka»
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTH 00YYarOIIMXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUECHTALIUN, [O3UTUBHBIX BHYTPEHHUX  YyOEXKIEHUN, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PAaCUIMPEHHE >KHU3HEHHOTO
OMbITA W OMbITA JEATEIbHOCTH B IMPOILIECCE PeaM3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hOpPMHUPOBAHHOCTH I'PAXKAAHCKON MMO3ULIMU 00YYAIOIIErocs KaKk aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO O0IIECTBA;

e TMpPUHATHE TPATUIUOHHBIX OOIIEYEIOBEUYECKHX TyMaHUCTUUYECKUX U
JEMOKPATUYECKUX LIECHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTh B HHTEPECAX T'PAKITAHCKOTO
oOlIecTBa, Yy4yacTBOBaTb B CaMOYIpaBlI€HUHM B 0Opa30oBaTEIbHOU
OpraHu3alluu;

e yMEHUE B3aMMOJCHCTBOBATh C  COLUMAJIBHBIMU  HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TyMaHUTapHON U BOJIOHTEPCKOM ESATEIBHOCTH.

NATPUHOTHYECKOT0 BOCTIMTAHNS:

e chOpPMUPOBAHHOCTH POCCHUICKOU rpaXJaHCKON VJICHTUYHOCTH,
NaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHKECHHSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHHUS;

e CHOCOOHOCTBH OLICHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTUPYSACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YHUCJIE B IESATEIILHOCTH YYEHOTO;

e 0OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DJCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOIO

TBOPYECTBA, MPUCYLIETO (PUZNIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATBHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEpPIIATh OCO3HAHHBIH
BBIOOp Oynyiiel Mpoeccuu U peam30BbIBATh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTD U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHuUIO B 0071aCTH
(bU3UKY HA TIPOTSKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYpBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JIECTBUI B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOIO pa3BUTHUS YEJIIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKeE.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IIPOILIECCE
U3yYeHUs] (PU3BMKK OCYIIECTBIISITh TMPOEKTHYIO M HCCIIEIOBATEIbCKYIO
NEATEeIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS
Bba3oBble Jjornueckue a1eiicTBUA:

CaMOCTOATENbHO  (OopMyIHMpOBaTh U aKTyalIM3UpoOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NESITENIbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JIOCTUKEHUS,

BBISBJISITh 3aKOHOMEPHOCTM U MPOTUBOPEUYUSI B PpaccMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThIBaTh IJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTb, OIIEHUBaTh COOTBETCTBHUE
pe3ynbTaTOB LIEJIIM, OLIEHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBnle ucciienoBarejbLCcKie JeHCTBUA:

BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBBIMHU TIOHATHUSMU U METOJaMHU
(bu3nYeCcKo HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIILCKOM M MPOEKTHOM
JeSITEeTBHOCTH B 007acTu (PU3HMKH, CIIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHs 3agad (U3UIECKOTo
CoJep>KaHusl, MIPUMEHEHHIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIQ/IETh BUAAMH JCSITEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIE/ICTBEHHBIE CBSI3W U aKTyaJIH3UPOBaTh 3ajavy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHuUs;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ PEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30OBaTEIbHOM
JESITEIbBHOCTH, B TOM YHUCJIE IIPU U3YUEHUH (DUBUKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMH NOJTyueHUsI UHPOpMalu (U3NIECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOHUCK,
aHaJlIW3, CUCTEMATHU3AlMI0 W WHTEpPHpETalHi0 MHGOPMALMKU Pa3TUYHBIX
BUJIOB U (DOpM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTM B  PEIICHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 € COOJIOJEHUEM TpeOOBAaHUN HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHus, MNPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONIEP)KaHUSA B Pa3iIMUHBIX (opMaTax c
yu4€éTOM Ha3HayeHus: MH(pOpMaluMu M IEJIEBOM ayAUTOpUHU, BbIOMpas
ONTUMAaJIbHYIO (HOPMY HPEACTABICHUS U BU3YyAIU3ALUHU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



OCYILIECTBIATh OOIIEHME Ha YypoKax (U3UKM U BO BHEYPOUYHOH
NEATEIbHOCTH;

pacrno3HaBaTh IPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C MCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEHUCTBHI C YUETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUICKTHUBA,;

IIPUHUMATh €M COBMECTHOM JEATEIBHOCTH, OpraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
JNEUCTBUM, paCIpPeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4acTHHUKA KOMaHAbl B
oOIIMIA pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh MO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOpakeHUe, ObITh MHUILIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENLHO OCYILIECTBIIATH TO3HABATENBHYIO AESTEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSATENIBHO COCTABJIATH IUIAH PELIEHUS! PACUETHBIX M KAUYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM padoThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimpsTh paMKi y4eOHOT0 IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;
JienaTh OCO3HAHHBIM BBIOOp, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIoCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
($u3MKHM, TOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, SMOIUOHAIbHBbIN HHTEJIEKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsAM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISIM,



e BIIQJICTh HaBbIKAMU TIO3HABATENIbHOM pediieKcuu Kak OCO3HaHUS
COBEPILIAEMBIX JECHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIIOJBH30BATh MPUEMBI pehIICKCHH IS OLICHKH CUTYyaIlH, BEIOOpa BEPHOTO
pEIICHMS;

e yMETh OLICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKEHMUIO;

e TMPUHUMATH MOTHUBBI M apryMEHTHI JAPYTHX TPH aHAIW3E PEe3yIbTaTOB
NEeSATEeTLHOCTH;

e TPUHUMATH CceO0s1, TOHMMAs CBOM HEIOCTATKU U JOCTOWHCTBA,

e TMPUHUMATh MOTHUBbI M apPryMEHTHI JAPYTUX TPH aHAIM3€ pe3ylIbTaToOB
NEeSATEeIbHOCTH;

e TPHU3HABATH CBOE MPABO W MPABO JIPYTUX HA OITHOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMEBI I10
dbuszuKe I ypOBHA CpeaHero ooOmero oOpa3oBaHuUA Yy 00ydaromuxcs

COBEPIIECHCTBYETCS AMOLMOHAJIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAHHUS,  BKJIIOYAIOLIEITO  CIOCOOHOCTh  MOHUMATh  CBOE

HYMOIMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIHPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCThH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTpEMIICHUE K JOCTHKEHUIO 11U
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEHCTBOBATH, UCXOJIA U3
CBOMX BO3MO>KHOCTEH;

e DOMIIATHH, BKIIOYAIOMICH CIOCOOHOCTh TOHMMAaTh AMOIIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh  BBICTpamMBaTh
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, MPOSBISITH HWHTEPEC H
paspemarh KOH(IUKTHI.

[MPEAMETHBIE PE3VJIbTATHBI

K xoniy oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTATHl HA YIITYOIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUaIOIIUXCSI YMEHHU:



NOHUMAaTh POJb (GU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTHYECKOM, COIMaJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJjb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OINHUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOPHUH B
dbopMHUpOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pasnuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (GHU3MIEeCKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANTBbHAS CHUCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBM)KEHUE, CBOOOAHOE TajeHuE,
aOCOJIFOTHO yrIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIKOCTM UM TBEPIOIO
(KpUCTAIIIMYECKOT0) Teja, UIeaIbHBINA Ta3, TOUCUHBIN 3aps]l, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHUIlbl, 00JIaCTH) MPUMEHUMOCTH (PU3UUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeEIeHUs,
3akOoHbl HplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Tejia), MPU OTOM HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS IPUMEHUMOCTHU
(bu3MUecKuX 3aKOHOB: IMpeoOpa3oBaHuil ['anmuiesi, BTOPOro M TPETHErO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHUS MMITYJIbca U MEXAHUYECKOH
SHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAIM3UPOBATh M OOBSICHATH TEIIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHBI MoOJEKyJIsIpHOU (U3UKH U
TepMOJMHAMHUKU (CBA3b JIABJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHen
KUHETUYECKOM HDHEPrUE€r TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
SHEPrUEN TEIJIOBOIO JBUKEHUS €r0 YaCTHUIl, CBA3b JIABJICHUS UICATBHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE
MenneneeBa—Knaneipona, TMepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh



MaTEeMaTUYeCKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIMAIBHOCTh
IEKTPOCTATUYECKOTO TIOJIA, NPUHLMII CYNEPIO3HIHNHA AIEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ MPAKTUYECKH BA)KHBIE COOTHOIIEHHWA: 3aKOHbI OMa id ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apazes i 31€KTpoIu3a);

ONHKCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIOIb3Ysl BEJIUUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS SHEPT U, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl 3Heprus, paboTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CWJIa TSDKECTH, CHWJIA YOPYIOCTH, CHWJIA TPEHUS, MOIIHOCTb, SHEPTHUs
B3aMMOZEHCTBUS Tena ¢ 3eMIIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluy MpYyKUHBI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI DHEPrus HJI€aTbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACaIbHOIO T'a3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsfa WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOIO MOJIs, PA3HOCTh MOTEHLUAIOB, 3JEKTPOJBHKYIIAS
CWJIa, CWJIa TOKA, HANPsXKEHHWE, MOUTHOCTh TOKA, 3JIEKTpUUYecKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHUWE  ydacTKa  LEmu ¢
NOCJIEIOBATEIbHBIM U MAPAJUIEIbHBIM COEIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTrO MOJIsi KOHJAEHCATOpPa;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUMA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHAEHCALWs, IJIaBJICHUE U KPUCTAJUIM3alysl, HallPaBJIEHHOCTh
TEIJIONepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOTHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JPYTrOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ’TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKux BEIMYMH B BHJE TIpaduKoB C YYETOM aOCOJIOTHBIX
NOTPELIHOCTE  W3MEPEHMM, JeNaTb  BBIBOABI 10  PE3yJbTaTaMm
UCCJIEI0BAHNUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJAUTH OMNBITHI IO MPOBEPKE MPEAJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3BI;

co0uroaTh mpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
paMKax  y4eOHOro  OKCIEpUMEHTa, TNpaKTUKymMa ©W  y4eOHO-
MCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarb pacy€THbIE 3aJadyd C SBHO 3aJaHHOM M HESBHO 3a/IaHHOMU
(bu3MYEeCcKO MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3ajlaud,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (GU3UIECKUX
TEOPUN NPU UCIOJIB30BAHUM MATEMATHYECKHX METOJIOB pPEUICHUA 3a7ady,
MPOBOAUTH PACUYEThl HA OCHOBAHUU MMEIOIINXCS JaHHBIX, aHAJIM3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOJIbI PEHICHUS C YUETOM MOJYYEHHBIX
pE3yNbTATOB;

pemiath KadeCTBEHHBIC 3aJaud, TpeOyrolue TPUMEHEHUs 3HAHWN U3
pa3HbBIX pa3leNoB Kypca (PU3MKH, a TAaK)KE UHTETpaIlui 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbBIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SIBICHUS;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PA0OTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUIECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

MIPUBOIUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHpA, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUH;

aHAM3UPOBATh U OIEHUBATH TOCIEACTBUS OBITOBOW M TIPOM3BOICTBEHHON
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMu, C
MO3UIINHI IKOJIOTHUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAyKM MW TEXHOJIOTMH Uil JajdbHEWIIEro pa3BUTHUS YEJIOBEYECKOIO
00IIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI padOThl ¢ MH(popManmen (Guznueckoro
COJIEp)KaHUsI C KCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE



TEXHOJOTMM Il TIOHCKA, NepepalOTKU M NPEIbsBICHUS y4yeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U MUHTEPIIPETALUN
uHpOpMallMy, MOJYYEHHOM U3 pa3IUYHbIX HMCTOYHHMKOB, KPUTUYECKU
aHAIM3UpOBaTh  MOJy4YaeMmMylo  HH(pOpMalMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIET0BATEIbCKUX PaldoT;

paboTath B TpyHme C HCIOJIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJE€KBATHO OLEHUBATH BKJIaJ KaXXJOI0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE pacCMATPUBAEMON TPOOIIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAymied npoheccuoHaIbHOM AeATEIbHOCTH O
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoHity oOyuenus B 11 knacce npeqMeTHbIC pe3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUECKOM, TEXHOJIOTHUECKOM, COIUATTbHOMN
U DTUYECKOUN cdepax esTeTbHOCTH YeJIOBEKa, POJib U MECTO (DU3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUM B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUYEHUE OINHCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUHM OTHOCUTENIbHOCTH, KBAHTOBOM (U3HKH, pOJIb
¢u3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOLIEM pALY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHHUI O IPUPOJE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJiesel (PU3NUeCKHX Tel U MPOIIECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHUYECKUE KOJIEOaHUs, MaTeMaTHYECKUN MAsTHUK, WACaTbHbBIN
PY>KUHHBIN MasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyath YCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBIICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH H
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro 3apsaa, cwina Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJIEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATIbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MIPOLIECCHI U SABJICHUSI, HCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (du3uku  (ypaBHEHHWE  ODHHIITEHHA  Is
dboTordexra, mepBHIit B BTOPO MOCTYIAThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0BOrO0 H
MacCOBOTO YKCEJ U SHEPTUU B SIICPHBIX PEAKIUSIX, 3aKOH PAIUOAKTUBHOTO
pacmana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Ys BEITUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MOJIsl, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHATHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmIiepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO TMOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUSI U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsia siApa, SHEPTUs CBSI3U SIIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanexTpuueckuii 3pdekT (hororddexr), anbda- u 6era-pacnaisl saep,
raMMa-u3iaydeHue sjiep, Gu3n4ecKue MPUHIIUIBI CIEKTPATIbHOTO aHAIU3a U
paboThI Nazepa;

ONpENIENATh HAMPABICHUE HMHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE TJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTh OCHOBOIIOJIATalOlMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHajlu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAxX, B MEKTaJIaKTUUYECKOU
cpeje; ABMKEHUsI HEOECHBIX TeJl, IBOTIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3NYECKHX BEIHYUH C
WCIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJIYYEHHON  3aBUCHMOCTH
bu3nyeckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTEd  M3MEPEHMM, JIeJlaThb  BBIBOABI IO  peE3yJibTaTaMm
UCCIICIOBAHUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
MPOBOJUTDH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3bl: MIIAHUPOBATH
AKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATU3UPOBAThH
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYYCHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
co0I01aTh TpaBuiia 0€30MacHOro TPy/Aa IPU MPOBEACHUN UCCIICJOBAHUIT B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpaKTUKyMa M y4eOHO-
UCCIIEIOBATENIbCKOM M IMPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTh pacy€THBIE 3aJayd C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYecKol MOJEIbI0: HAa OCHOBAaHMM aHAJM3a YCJIOBUS BBIOMPATH
¢uznyeckue MOJENH, OTBEYarollue TpeOOBAHUAM 3aJaud, MPUMEHSTh
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU HCIOJNb30BAaHMM MAaTEMATUYECKUX METOJOB pEUICHHs 3ajad,
IPOBOANTH PAcu€Thl HA OCHOBAHMH MMEIOIINXCS TaHHBIX, aHAJU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIICHUSI C YUETOM TMOITYYECHHBIX
pe3yJbTaToB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOyloule MNPUMEHEHHUs] 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKU, a TAKXKE WHTETPAIIMN 3HAHUN U3 IPYTHX
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATh JIOTHYECKYIO
IENOYKY pacCy>KJICHUI ¢ ONOPOM Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIIATIOB PaOOTHI N3MEPHUTEIHHBIX MPUOOPOB, TEXHUIECKUX YCTPOHUCTB U
TEXHOJIOTHUECKHUX TPOIIECCOB;

IPUBOJUTH IPUMEPHI BKJIa1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OIICHUBATH MOCIECTBUS OBITOBOM M TIPOU3BOACTBEHHON
JESTEIIbHOCTH YEJIOBEKa, CBSA3aHHOW C (PU3WYECKUMHU TPOIECCAMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKCHUN
HAyKW W TEXHOJOTUW JUIsl JajJbHEHIIero pa3BUTHUS YE€JIOBEYECKOTO
00IIIEeCTBA;

MPUMEHSITh pa3lInuHbIe CIOCOObl padOThl ¢ MH(popManuen (Guznyeckoro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, TPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TNEpepadOTKM M MpEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(MOpPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIIPETALINH
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HH(pOpMamMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOpPMALIUU;

POSIBIISITh OpraHu3alOHHBIE U M03HABATEJIbHbIE YMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U YU4EOHO-HUCCIEA0BATEIbCKUX PAadOT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy T'PYMIIbI, PAIMOHAIBHO PACIPEAENATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOIrO W3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymield npohecCUHOHAIBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoauuecTBO 4acoB

Ne HanmeHnoBaHue pa3aeioB U TeM JyekTpoHHbIE (IU(PPOBBIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE PeCypchl
padoThI padoThI
Paznea 1. HAYUYHBIA METO/ ITIO3HAHUSI ITIPUPO1bI
1.1 Hayunsiii MeTOA MO3HAHUSA IPUPOLBI 6 https://m.edsoo.ru/PC1GBZ1VT
Wroro no pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 Jnnamuka 10 https://m.edsoo.rut/EMEIYTESH
2.3 Craruka TBEpAOIO TENa 5 1 https://m.edsoo.ru/LEOIUJW58
2.4 3aKOHBI COXPAHEHHS B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no paszneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBEI MOJ'ICKy.J'ISIpHOKHHCTH‘-IGCKOﬁ

3.1 15 1 https://m.edsoo.ru/GFRCER9LS
TEOpHH
3.2 TepmoauHaMuka. TerioBble MalIMHBI 20 1 https://m.edsoo.ru/HD3D80OQ61
A .
33 ' PETATHPIC COCTORHIA BEMECTEA 14 1 https://m.edsoo.ru/| WBI7TNGVP
@da30BbIE IEPEXOABI
Uroro no pazaeny 49
Paznen 4. 3JIEKTPOJAUHAMUKA
4.1 DNeKTpruYecKoe mosie 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1 https://m.edsoo.rt/ WKWLIEVW?2




4.3 | Toku B pa3iuyHbIX Cpeaax 6 https://m.edsoo.ru/VLX14U83A
Uroro no pazaeny 54
Paznen 5. PUSHUECKHUMN MPAKTUKYM

5.1 DU3NYECKUH TPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro mo pazaeny 16
PezepBHoe Bpemst 10 https://m.edsoo.ru/STRFLE9A2
OBHLIEE KOJIMYECTBO YACOB I10 170 16

[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnbsie IlpakTuueckue
NMPoOrpaMmblI Beero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznen 1. 9JIEKTPOJUHAMMUKA
1.1 MarautHoE 11051€ 14 https://m.edsoo.ru/SPRHOW UIIL
1.2 DJNIeKTpOMarHuTHask UHIYKIUS 13 1 https://m.eds00.ru/VQQ38UZXC
Hroro no pazaeny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
2.1 Mexannyeckue KoueOaHus 10 https://m.edso0o.ru/YOUA69FNZ
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
MexaHnYecKre U JIEKTPOMArHAUTHBIE
2.3 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHBI
2.4 Onruka 25 1 https://m.edsoo.ru/OBLIJ6N69R
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15 https://m.eds00.ru/S400GCWUJ
4.2 ®dusnka aToma 5 https://m.edsoo0.ru/ZLIJ435GQC
)
4.3 H3HIA ATOMHOTO A7pa 1 5 https://m.edsoo.ru/Q4WLMHS9T

OJIEMCHTAPHBIX YaCTUI]




Hroro mo pazaeny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOOU3UKHA
5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U acTPOPU3UKH 12 https://m.edsoo.ru/RPXWEWN4N
Hroro no pasneny 12
Paznen 6. PUSHUYECKHUI MPAKTUKYM
6.1 ‘ DuU3NYECKU MPAKTUKYM 16 16 https://m.edsoo.rt/EL9A 1AJIF
Wroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
MPEIMETHOTO CO/IEP KAHUS U OTIbITA
7.1 JeSITEIbHOCTH, TPUOOPETEHHOTO MPU 15 https://m.edsoo.ru/PSCGRX7IW
u3ydeHuu Kypea ¢pusuku 10 — 11
KJIACCOB
Hroro no paszneny 15
PezepBHOe Bpemst 10 https://m.edsoo.ru/E65RY9IXI.B
OBIIEE KOJIMYECTBO YACOB I1O0 170 16
I[MPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KonuyecTBo yacos
Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue

n/m Bcero 00pazoBaTelbHbIE pecypehbl

padoThI padoThI

®dusnka — pyHAaMeHTalbHas HayKa O
pupoje

1 https://m.edsoo.ru/4GD12L71X

HayuHblii METOT TO3HAHUS U METOBI
1 https://m.edsoo.ru/47JULOI1Y

HCCHGHOB&HHﬂ(bHBquCKHXHBHeHHﬁ

DKCIEPUMEHT U TEOPHS B MPOIIECCe
3 nmo3HaHus mpupo el Habmonenue u 1 https://m.edsoo.ru/RV2VFFZL6

9KCIIEPUMEHT B (pU3MKe

4 CrniocoObl n3MepeHus (U3NIECKUX BETUUNH 1 https://m.edsoo.ru/BKMS7EYO5

AOCOIIIOTHAsI U OTHOCUTEIbHAS
5 MOTPEUTHOCTH U3MEPEHUH (HU3UIECKUX 1 https://m.edsoo.ru/K3LQI3CFT

BCINYHNH

MogenupoBanue B ¢pusuke. Poiab u mecto

U3UKA B HOPMHUPOBAHNU COBPEMEHHOU
¢ Gopmup P 1 https://m.edsoo.ru/85PJ5YR4H

Hay4YHOU KapTHHBI MUPaA, B IPAKTHYECKOMN
NEeITEeIbHOCTH JIIOIEN

Mexannueckoe aBmxenue. Cucrema

orcuera. OTHOCUTEIBLHOCTh MEXAHUYECKOTO
7 1 https://m.edsoo.ru/QUQYCWDZP
newkenus. [Ipsmast u oOpatHas 3agaun

MEXaHHUKU

Pannyc-BekTop MaTepualbHON TOUKH, €TO
1 https://m.edsoo.ru/PEU6JZ20QE

MIPOEKIIMH Ha OCHU KOOpAHHAT. TpaeKTopusl.




[Tepememenue. Ckopocth. X mpoekiuu Ha
OCH KOOpAMHAT

PaBHOMEpHOE NPAMOJIMHENTHOE ABUKEHHUE.
I'paduyeckoe onurcanue paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKCHUS

https://m.edsoo.ru/ZNKXPSMEF

10

CrnosxeHue nepeMeIieHnii 1 CKOpOCTEH.
Pewmenne 3anau

11

12

13

HepaBnomepHoe aBuxenne. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamoinuneitnoe
ABHUIKCHUC C IMTOCTOAHHBIM YCKOPCHUCM

I'pacduyeckoe onucanue NPSIMOIUHEIHOTO
JBUKEHHSI C TIOCTOSTHHBIM YCKOPEHUEM

CBoOoaHoe majeHue. Y CKopeHue
cBOOOIHOTO MaJeHMs. 3aBUCHMOCTD
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX TpapuKu

https://m.edsoo.ru/ YKQTQRS20

https://m.edsoo.ru/N321FH2L.1

https://m.edsoo.ru/UYVYXCS8JD

14

JIBu>keHue Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

https://m.edsoo.ru/ W6B8TSPKM

15

16

17

KpuBonunelinoe asuxenue. J[BrmxeHue no
OKPY>KHOCTH. YTJIOBasi U JUHEWHAs
ckopocTtb. [lepuon n yacrora.
lenTpocTpeMHUTENHEHOE U TIOJTHOE YCKOPEHHE

KonTponbHas pabota mo Teme
"Kunemartuka"

[TepssIii 3ak0oH HproTOoHA. IHEpunanbHbie
cucremsl orcuéra. [IpuHiun
OTHOCHUTEIbHOCTH I anmmmes.
HeunepuuaneHsie cucTeMBbI OTCUETA

https://m.edsoo.ru/SGZQQF5H2

https://m.edsoo.ru/DP1XR9HIJI

https://m.edsoo.ru/SFO42H11.2




Cuna. PaBHozeicTBytoMIas cuia. Bropoit

18 https://m.edsoo.ru/2QC075VDL
3akoH Hprorona. Macca
B3aumoneiictue ten. Tperuil 3akoH

19 https://m.edsoo.ru/NAD4VZADH
HrroTrona
IIpuanun cynepno3unuu cuil. Pemenne

20 PHHIHI CYHeprosut https://m.eds00.ra/MQI163A50
3a/1a4 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMHUPHOTO TATOTCHUS.

21 DKBUBAJIICHTHOCTh TPABUTAIIMOHHON U https://m.edsoo.ru/AE40LUZYB
MHEPTHOU MacChl
Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO

22 https://m.edsoo.ru/36LBC4ZQJ
HaJeHus
JIBm>keHne HeOECHBIX TE U UX

23 HWCKYCCTBEHHBIX CIIyTHUKOB. [lepBas https://m.edsoo.ru/F756 CAPFB
KOCMHUECKasi CKOpoCTh. 3akoHbI Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSWO081
Cuna tpenus. [Ipupoaa v BUAbI CUT TPEHUS.

25 JIBIKEHUE B )KUJKOCTHU U Ta3€ C y4ETOM https://m.edsoo.ru/UP3KXCTQU
CHUJIBI COIIPOTUBIIEHHUS CPEABI

aBjieHue. ' mapocraTnueckoe aaBicHHUE.

26 A P g https://m.edsoo.ru/SWDUEVCO2
Cuna Apxumena
AbcomotHO TBepAoe Teno. [locTynatenbHoe

27 https://m.edsoo.ru/UVIUYVE7Y
Y BpallaTeIbHOE JBMKEHNE TBEPOTO Tela
MoOMEHT CHJIBI OTHOCUTEIILHO OCH

28 https://m.edsoo.ru/AY2DMXMKR
BpauieHus. [1nedo cunbl
CrnoxxeHue CI, TPIIOKEHHBIX K TBEPIOMY
teny. LleHTp TsbkecTu Tena. Y cioBus

29 https://m.edsoo.ru/VFOEBA878

paBHOBECHSI TBEPAOTO Tea. Buasl
paBHOBECHS




30

31

Pemrenue 3amau

KonrponsHas pabora no teme "/lunamuka.
Cratuka TBepaoro tena'"

https://m.edsoo.ru/Q3QEPZXMR

https://m.edsoo.ru/4IHS90LZD

32

NMnynsc MmaTepualbHON TOYKHU, CUCTEMBI
MaTrepuaibHbIX TO4eK. LIeHTp Macc cucreMsl
MaTepualbHBIX TOUEK. Teopema 0 JBUKEHUH
LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HII

33

34

35

Nmmynbe cuiibl 1 B13BMEHEHUE UMITYJIbCa
TeJa. 3aKOH COXPaHECHHS UMITYJIbCA.
PeaxkTnBHOE ABMKCHIE

MowmenT HMITYJIbCa MaTepHaanoﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/IC O COXpaHCHHUHU MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

https://m.edsoo.ru/INJW80116

https://m.edsoo.ru/CHS9DBR41

https://m.edsoo.ru/22402576M

36

Pabora cwiibl Ha MajOM U Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
MpeACTaBICHUE pabOThl CUITBI. MOIIHOCTH
CHJIbI

https://m.edsoo.ru/B7N1YBPIN

37

38

39

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KMHETUYECKOU SHEPTUI
MaTepuaIbHON TOYKH

IToreHumanpHbIe U HEIOTEHIIUAILHBIE CUIIBI.
ITorenumaneHas sHeprus. Bropas
KOCMHUYECKasi CKOPOCTh

TpCTB}I KOCMHUYCCKast CKOPOCTh. CBs3b
paGOTBI HCIIOTCHIMAJIBHBIX CHUJI C
U3MEHEHHEM MEXaHHMYSCKOM OHCPIrun

https://m.edsoo.ru/NSQCCI1EIM

https://m.edsoo.ru/BHTO9W4CQ

https://m.edsoo.ru/66P2WGWS4




CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTrUun

Yupyrue u Heynpyrue CTOIKHOBEHHUS.

40 VYpaBuenue bepnyiuu s uieanbHOM https://m.edsoo.ru/OIC610G5F
JKUJIKOCTH
KonTponbHas padbota mo Teme "3aKoHbI

41 " https://m.edsoo.ru/SO90PC322
COXpaHEHHUS B MEXaHUKE
Pa3BuTue npeacraBieHuii 0 npupoie

42 Ter1oTel. OcHoBHbIE noaokeHuss MKT. https://m.eds00.ru/0ZTXY71SW
Huddysus. bBpoyHoBckoe nBHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U

43 TBEPJIBIX TEIl. XapaKTep ABUKEHUS U https://m.edsoo.ru/UX8FMV2CU
B3aMMOJICHCTBHUS YaCTHI] BEIIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

44 KomnuectBo BemectBa. I[TocTostHHas https://m.edsoo.ru/SFCL7ZUUQO
ABoraapo
Temmeparypa. TemmoBoe paBHOBECHE.

45 patyp p https://m.edsoo.ru/SDOFUFGIL
Tkana [enbcus

46 Pemenue 3amau https://m.eds0o.ru/EGRV58DI9F

47 WneanpHplit ra3. I'a30BbIe 3aKOHBI https://m.edsoo.ru/01M0OXOV4B
VYpaBuenue Menpaeneesa-Knaneripona.

48 https://m.edsoo.ru/7TRAZ800OM4
Pemenue 3agau

49 AbGcomoTHas Temiieparypa. 3akoH JlanbToHa https://m.edsoo.ru/27RGL3V1G
N3omporieccs B naeaabsHOM Ta3e ¢

50 https://m.eds0o0.ru/UQISUVODW
MMOCTOSIHHBIM KOJMYECTBOM BEILIECTBA
I'pacduueckoe nipeacTaBiIcHue

51 pad peAl https://m.edsoo.ru/W1HC88PJ4
M30IPOIIECCOB: U30TEPMa, H30X0pa, n300apa

52 OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/E65TLSWXG




53

54

Pemrenue 3amau

CBs3b a0CONIOTHOM TeMIepaTypbl
TEPMOIUHAMHYECKON CUCTEMBI CO CPEIHEH
KUHETHYECKOW SHEPTUeil MOoCTYIaTeIbHOTO
TEIJIOBOT'O JIBHKCHHS €€ YaCTHII

https://m.edsoo.ru/8U427HIY]J

https://m.edsoo.ru/N6ETZ0LDZ

55

O06001IeHYE ¥ cUCTEMATU3aLUs 3HAHUHI 1O
Teme "OcuoBsl MKT"

https://m.edsoo.ru/EDM5SZTZCY

56

57

58

59

Kontponbnas padota nmo teme "OCHOBBI
MKT"

TepMoauHaMu4ecKkasi cuctema. 3ajianue
BHEIIHUX ycnoBui 1uist T/ cuctemsl.
Bueminue u BHyTpeHHUE TapaMeTpPhbI.
[TapameTtpsl T/] cuctemsl Kak cpeaHue
3HAYCHMS BEJIMYMH, OIUCHIBAIONINX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

Hynesoe Hauano TepMoguHAMUKH.
Camonpoun3zBonbHas penakcanus T/
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogenp uaeaabHOIo ra3a B TCPMOANHAMUKE.

YcaoBus MMPUMCHUMOCTHU 3TOH MoAeIU

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo0.ru/4L636LXVZ

https://m.edsoo.rt/LYMWVLIRP

https://m.edsoo.ru/FOQVOQKQ8

60

61

VYpaBuenue Menpaeneera-Knanelipona u
BBIPa)KCHME JIJIS1 BHYTPEHHEN YHEPTUU

BeipakeHue 17151 BHyTpEHHEH SHepTrun
0JIHOATOMHOTO HJI€AIbHOT'O Ta3a.
KBa3ucratuueckue u HecTaTHYeCKUe
IIPOLIECCHI

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7




62

63

64

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Brruncnenue paboTs 1o rpaduky mpoiecca
Ha pV-nuarpamme

Temnonepenaua Kak crocod U3MEHEHUS
BHyTpeHHeH sHeprun T]] cuctemsr 6e3
COBepIIeHUs PaboThI

:KOHBGKHHﬂ,TCHHOHpOBOﬂHOCTB,HBqueHHC

https://m.edsoo.ru/YHE1589A1

https://m.edsoo.ru/BDN5SGEKP7

https://m.edsoo.ru/QM4TIETSSE

65

66

67

KommuectBo TennoTsl. TemmoéMKOCTE Tea.
VY enpHas U MOJISIpHAs TEIUIOEMKOCTH
BEILIECTBA. Y IeJbHAS TEIJIOTa CTOPAHUS
TOIJINBA

Pacuér xonuuecTBa TENIOTHI ITpU
Terioneperaye

ITonsarue 06 aguabatHoM mporecce. [lepBbiit
3aKOH TEPMOJUHAMUKHI

https://m.edsoo.ru/RQASBF90Q5

https://m.edsoo.ru/B4NQ2B026

https://m.edsoo.ru/SOXBMXFYN

68

KonnuecTBo TemnoTel v paboTa Kak Mepbl
U3MeHeHUs BHyTpeHHel s3Hepruu T /1
CUCTEMBbI

https://m.edsoo.ru/S9W3F1X49

69

70

71

Bropoii 3ak0H TepMOJIMHAMUKY AJIs
PaBHOBECHBIX M HEPAaBHOBECHBIX TIPOIIECCOB.
HeobOpaTtumocTs MpUpOIHBIX MTPOIIECCOB

[IpuHIUIIBI AEACTBUS TEIJIOBBIX MALIVH.
KIIg

Maxkcumanbsroe 3aadenre KITJ. Iuxn
Kapno

https://m.edsoo.ru/3BEBSKQ8G

https://m.edsoo.ru/Z25PJPKKU

https://m.edsoo.ru/QATESEOKO

72

Pemrenue 3anau

https://m.edso0o.ru/0QIVD6XJT




73

74

DKOJIOTUYECKHUE aCIIEKTHI UCIIOJIb30BaHUI
TEIUIOBBIX ABUTraTelied. TerioBoe
3arpsi3HEHUE OKPYKAIOILIEH CpeIbl

Pemrenue 3amau

https://m.edsoo.ru/ZIFEWQ2SV

https://m.edsoo.ru/UYVVITE78

75

O000111eH1E U CUCTEMATHU3AIMs] 3HAHUN 110
teme "Tepmoaunamuka. TeroBbie
ManHae!"

https://m.edsoo.ru/AGUQLW 1EB

76

77

78

79

KonTponbhas padota no teme
"TepmoauHamuka. TernaoBsie MaIMHbBI"

[TapooGpa3oBanue U KOHICHCAITHS.
Hcnapenue u kunenue. Y ieapHas TEIioTa
mapooOpa3oBaHus

Hacelilennbie 1 HEHACHIIIEHHBIE MTAPHI.
KauecTBeHHas1 3aBUCUMOCTD IIJIOTHOCTH U
JIaBJICHUS HACBILLEHHOTI'O T1apa OT
TEeMIIEPaTyphl, UX HE3AaBUCUMOCTh OT 00bEMa
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh
TeMnepaTypbl KUIICHHS OT 1aBJIEHUS B
JKUJIKOCTH

BrnaxxaocTts Bo3ayxa. AGCOTIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

https://m.edsoo.ru/X4AG7PJV]

https://m.edsoo0.ru/W450551GQ

https://m.edsoo.ru/8I0XNZKD1

https://m.edsoo.ru/QRONGWOZS8

80

81

82

Pemrenue 3agau

Tsépnoe teno. Kpucrammueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

[InaBnenue u kpucramumsanus. Y AejbHast
TeruioTa riasienus. Cyonumarus

https://m.edsoo.ru/PKAPBXZGT

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/WYHIC81KN




83

84

85

JHedbopmarnuu TBEpAOTO Tena. PacTsmkeHue u
cxkarue. Casur. Moayne FOnra. [Ipegen
ynpyrux aedopmaruii

TennoBoe pacMpeHue KUIKOCTEN 1
TBEPABIX TeJ. AHFAPMOHU3M TEIUIOBBIX
KoJe0aHuil 4acTuIl BElIecTBa

[IpeoOpa3oBanue sHEprHH B (Ha30BBIX
nepexoax

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

https://m.edsoo.ru/1RI740Q0N

https://m.edsoo.ru/UUJQYTXYF

86
87

YpaBHEHHE TEIJIOBOTO OamaHca

Pemenue 3amau

https://m.edsoo.ru/SCV1IKKTMW
https://m.edsoo.ru/2L7HENBQ2

88

[ToBepxHOcTHOE HaTsKeHUE. KanumspHeie
sIBJIEHUsI. J{aBieHue 1Mo UCKPUBJIEHHON
MMOBEPXHOCTHIO KUJIKOCTH. DPopmyria
Jlannaca

https://m.edsoo.ru/Z9FYJINI4U

&9

90

91

92

O060061eHre U cucTeMaTU3alus 3HaHuH 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
da3oBble nepexo bl

KonrtponbHast pabota o Teme "ArperarHsie
cocTosiHUA BemecTBa. Pa3oBble NEPEXOAbI"

DnekTpu3anus Tel U €€ MpOosIBICHUSI.
Dnektpuueckuii 3apsia. [[Ba Buna
AJIEKTPUUECKUX 3apsaoB. [IpoBoaHuKY,
JURJIEKTPUKH U MOJYIIPOBOAHUKHU

DIIeMEHTapHBIN JIEKTPUYECKUN 3apsia.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia

https://m.edsoo.ru/V3TS29GT9

https://m.edsoo.ru/BTE5S7DDIP

https://m.edsoo.ru/ESVIQRBVX

https://m.edsoo.ru/QJTV6HK7Q

93

B3anmoneiictBue 3apsanoB. Toueunbie
3apsabl. 3akoH Kymnona

https://m.edsoo.ru/HM8AKQY47

94

Pemenue 3agau

https://m.edsoo.ru/XCFAV8SHK




DnekTpuyeckoe noje. Ero neiictBue Ha

95 https://m.edsoo.ru/EF3CUR72W
AIEKTPUUECKUE 3aPsi]IbI
Hanpsok€HHOCTB JIEKTPUYECKOTO MOJIS.
ITpoOuEIit 3apsia. JIMHUY HAIPSHKEHHOCTHA

96 P DA P hitps://m.eds00.r/9KBCOFPOX
AIEKTPUIECKOTO ToJIs1. OTHOPOTHOE
AIEKTPUIECCKOE TI0JIe
IToTeHIMaIbHOCTD DIIEKTPOCTATHIECKOTO

97 ! P https://m.edsoo.ru/QJ4HEF4TR
moJisi. Pa3HOCTh MOTEHIIMAIIOB 1 HAIIPSKEHUE
[ToTennumanpHas YHEPTUs 3apsiia B

98 aneKTpocTaTuueckoMm mnose. [lorennuan https://m.edsoo.ru/YODNX8N9Z
3JIEKTPOCTATUYECKOTO OIS
CBs13b HANPSOKEHHOCTH TIOJI U PA3HOCTH

99 MOTEHIIMAJIOB JIsl 3JIEKTPOCTATHUECKOT O https://m.edsoo.ru/3AWNQFLP9Y
OIS
IIpuHIUO cynepno3nuINU SIEKTPUUECKIX

100 p VLI yrep t P https://m.edsoo.ru/WS1GYR413
nojaeu

101 Pemnrenue 3anau https://m.edso0.ru/2630Y5063
ITone Toueunoro 3apsna. Ilone paBHOMEpPHO

102 . P p p https://m.edsoo.ru/BGX3JCTAQ
3apsHKeHHOU chepbl
[Tonie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY

103 wapa. [Tone paBHOMEpHO 3apsKEHHOU https://m.edsoo.ru/LALSW448T
0ECKOHEUHOH IIIOCKOCTH
ITpoBOIHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

104 POBOA P https://m.edsoo.ru/6GVP71B38
VYcnoBue paBHOBECHS 3apsAJI0B

UDJIEKTPUKU U IIOJIYIPOBOJIHUKHU B
105 A p YHpOBOA https://m.edsoo.ru/3G6DWKG21

QJICKTPOCTATUYCCKOM I10JIE




Konpaencarop. 21eKTpoEMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTb IJIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJIEHCaTopa

107 [TapannensHOE COEIMHEHNE KOHIEHCATOPOB https://m.edsoo.ru/60WN2ZDHS8
ITocnemoBaTenrHOE COSTUHEHIE

108 https://m.edsoo.ru/OZ9EPI4LY
KOH/JIEHCAaTOPOB

109 DHeprus 3apsyKEHHOI0 KOHJIEHCAaTopa https://m.edsoo.ru/SW376XS21

110 Pemnrenue 3anau https://m.edsoo.ru/NLHAFISYY
JIBrOKeHre 3apsHKEHHOW YacTHITBI B

111 https://m.edsoo.ru/9PGVSYIWG
OJIHOPOJTHOM JJIEKTPUUECKOM I10JIe

112 Permrenue 3amau https://m.edsoo.ru/UXI1USMXW
O0001IeHrEe U cCUCTEMATH3AIMS 3HAHUN 110

113 " " https://m.edsoo.ru/QCIRPYCGA
TeMe "DIeKTpUUIecKoe moJie
KonTponbHas pabota mo Teme

114 " " https://m.edsoo.rt/ WRQGZBRF7

DNeKTpUYECcKoe noJie

Cuita Toka. ITocTostHHBIN TOK. Y C10BUS

115 CYILLECTBOBAHMS IIOCTOSHHOIO https://m.edsoo.ru/LSLE4KUV 5
AIEKTPUYECKOTO TOKA

116 Ncrounnkn Toka. Hampsoxenue u 3/1C https://m.edsoo.ru/RUFC4YTDO
3axon Oma [y y4acTKa IEMH.

117 YA H https://m.eds00.ru/64VZXZ2GP
DNEeKTpUYECKOe COMPOTUBIIEHUE
3aBHUCHUMOCTBH COMPOTUBIICHUS OHOPOIHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TJIOMIA N https://m.edsoo.ru/KE2FEN35X
MONEPEYHOr0 CEYEHUS
VY nenbHOe COMPOTHUBIIEHHE BEIECTBA.

119 A p B https://m.edsoo.ru/Y4ZTZRZAI
Pemrenue 3anau
[TocnenoBarenvHOE, MapaIebHOE,

120 https://m.edsoo.ru/VE37ERCK6

CMCHIAHHOC COCANHCHUC ITPOBOAHUKOB




Pacuér pa3BeTBIEHHBIX NEKTPUUECKUX

121 . 1 https://m.edsoo.ru/OQH1PIPRF
nenei. [Ipasuna Kupxroda

122 Pemrenue 3anau 1 https://m.edsoo.ru/LXRB618PO
Pa6ota smex €CKOr'o TOKa. 3aKo

123 T SICKTpHH roT H 1 https://m.edsoo.ru/PLTTBZGPC
Jxoyna —Jlenua

124 Pemrenue 3amau 1 https://m.edsoo.ru/R6JHOGRY6
MOIIHOCTE DIIEKTPUYECKOTO TOKA. TeroBas

125 = p 1 https://m.edsoo.ru/CONEPSITH
MOIIIHOCTb, BBIJIEIIsIEMasi Ha PE3UCTOPE

126 Permrenue 3amau 1 https://m.edsoo.ru/90KODG7HY
OJ1C 1 BHYTPEHHEE COIIPO cHHEe

127 A Yrpert HpOTHBICHH 1 https://m.edsoo.ru/MGCEWIVUL
HCTOYHHKA TOKA
3akod Oma oJHOM (3a ol

128 RO Hnil HOHOI (3aMKHYTOH) 1 https://m.edsoo.ru/XQP3RIDK4
AIEKTPUIECKOM TeTH

129 Pemtenue 3agau 1 https://m.edsoo.ru/XDAVLS3JL

130 MoniHoCTh HCTOUYHHUKA TOKA 1 https://m.edsoo.ru/OWH20Q5JOS

131 Kopotkoe 3aMmbikanne 1 https://m.edsoo.ru/9WFHKYNVF

132 Konzaencarop B enu noCTOSIHHOTO TOKa 1

133 Pemenue 3amau 1 https://m.edsoo.ru/52KZZJPDT
Pemenue 3agad mo treMe "IlocTOSHHBIN

134 _ 1 https://m.edsoo.ru/5175121DC
AIEKTPUUECKUN TOK
Pemenue 3agad mo teMe "IlocTOSHHBIN

135 . " 1 https://m.edsoo.ru/DX6SFSQ5I1
AIEKTPUIECKUN TOK
Pemenue 3amau mo teme "I1oCcTOSITHHBII

136 . " 1 https://m.edsoo.ru/K835E5INT
AIEKTPUUECKUN TOK
O00011IeHNE U CUCTEMATHU3aIisl 3HAHUN 110

137 Hl 1 1 https://m.edsoo.ru/WXUI1RUC5

teMe "[loCTOsHHBIHN 2neKTpUUecKnil TOK"




138

139

Kontponbnas padota nmo teme "[locTossHHBIH
AIEKTPUUYECKUNA TOK"

BHGKTpI/I‘ICCKafI IMPOBOANMOCTD PA3JIMIHBIX

BEIIECTB. DJICKTPUUECKUI TOK B METaJIJIaX.
CBepXIpOBOIMMOCTH

https://m.edsoo.ru/7S4PGOQHP

https://m.edsoo.ru/DV219CC72

140

DNEeKTPUUECKUN TOK B pacTBOpax U
pacmiaBax 3JeKTpoauToB. 3akoHbl dapanes
JUISL BIIEKTPOIIH3a

https://m.edsoo.ru/36L9OKOEE

141

142

DnekTpuyeckuil Tok B razax. [lmazma

DneKTpUUecKUuil TOK B Bakyyme. BakyymHbie
PUOOPHI

https://m.edsoo.ru/MEDWMLCJ6

https://m.edsoo.ru/HNIAJ5B73

143
144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TomynpoBOTHUKOBBIE TPUOOPEI

https://m.edsoo.ru/S6KAVJECB
https://m.edsoo.rt/EKLROQTDAX

145

146

147

@uU3NYECKU NPAKTUKYM I10 TEME
"M3mMepeHune CUilbl TOKA U HATIPSKEHUS B
LIENU TIOCTOSIHHOTO TOKa IPU MOMOIIN
aHAJIOTOBBIX U LU(POBBIX U3MEPUTEIBHBIX
npubopoB" uaK "3HaKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHus: GU3NYECKUX BETUUUH MIPU
ITOMOIIM KOMIIBIOTEPHBIX JaTYUKOB"

Pu3NYECKUl IPAKTUKYM I10 TEME
"N3y4yeHre HepaBHOMEPHOTO IBUKEHUS C
LIEJIbIO0 ONPEAEIEHUS MTHOBEHHON CKOpOCTH"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHHUsl Ipu
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
NBMYKEHHUHY 10 HAKJIOHHOM IIOCKOCTH' MIIH

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY 83

https://m.edsoo.ru/70Y40Y 610




148

149

150

151

"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUH"

DU3NYECKUN TPAKTUKYM I10 TEME
"U3mepeHune yckopeHusi CBOOOHOTO
najgenus" win "M3ydeHue NBHKEHUs Tena,
OpOIIEHHOTO TOPU30HTAIHHO"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3yueHne IBUKEHHUS Tella IO OKPYKHOCTH
C TIOCTOSIHHOM IO MOJYJIFO CKOPOCTBIO" TN
"HccnenoBanue 3aBUCUMOCTH MEpUOJIa
oOparieHus KOHHYECKOr0 MasgsTHUKA OT €Tr0o
napamerpoB”

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3MepeHue paBHOAECUCTBYIOLIEH CUJIBI ITPU
JBYDKEHUH OpycKa 10 HaKJIOHHOM
miockocty" win "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JIBM)KEHHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccrosiHue ot ero macchol"”

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnegoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanun’
iy "V3ydeHne NBUKEHNs CUCTEMBI TEl,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 610K"

https://m.edsoo.ru/87JADYSZ2

https://m.edsoo.ru/DY 1D4C16J

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C40QD

152

OU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue kodddumrieHTa TpeHus mno
BEJIMYMHE YTII0BOTO KO3 PUIIUECHTA

https://m.edsoo.ru/78PENYOAZ




3aBucuMocTd Frp(N)" wim "HccnenoBanue
JBMKEHUS OpycKa 10 HaKJIOHHOM TJIOCKOCTH
C mepeMeHHbIM K03 humenTom Tpenus"
unu "M3ydeHue IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

153

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS "
nin "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLETO
Ionaas onops"

https://m.edsoo.ru/MIOQT27R6

154

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue ummynbca Tejaa o TOpMO3HOMY
nytu" win "M3mepenue cuiibl TAry,
CKOpPOCTH MOJEIH 3JEKTPOMOOWIIS U
MOIIHOCTH cuibl TArH" i "CpaBHEHHE
U3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cwibl" unu "HccienoBanye coxpaHeHUs
AMIYJIbCca MPHU YIPYroM B3aUMOJICUCTBUN"
nny "M3MepeHne KHHETUYECKON SHEPTUH
Tea o TOPMO3HOMY ITyTH"

Pu3nYECKUil IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(pekoMeHI0BaHO UCTIONIb30BaHHe HU(POBOH
naboparopun)" wim "M3ydeHue n30X0pHOTO
nporecca" win "N3yuenue nzodapHOTO
npouecca" unu "[IpoBepka ypaBHEeHU
COCTOSIHUS"

https://m.edsoo.ru/FZ0CNRGTA

https://m.edsoo.ru/T66K4CKZG




156

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue yaenbHol TenaoéMKocTu" niu
"UccnenoBanue mpoliiecca OCThIBAaHUS
BeulectBa" wiu "Mccnenoanue
anuabaTtHoro npouecca” ninn "M3ydyenue
B3aMMOCBS3HU SHEPTUU MEXMOJIEKYISIPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYpPhl KUTICHUS
JKuakocren"”

https://m.edsoo.ru/PPBTS0U4D

157

158

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
xuakocrer" uinun "M3mepenue ynenpHON
TEIUIOTHI IJ1aBJIeHus Jbaa" win "N3yuenue
CBOWCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepeHne abCOMIOTHOMN BIAXKHOCTH
BO3/IyXa U OIlEHKa MacChl IapoB B
nomenieHun". M3mepenune koadduimenta
MMOBEPXHOCTHOTO HATSHKEHUS

Pu3nYecKuil NPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus SHepruu
3apsKEHHOTI0 KOHJIEHCATOPA B SHEPIHIO
n3nydeHus ceeroauoaa’ wim "M3yuenue
MPOTEKaHUA TOKa B LIETH, COAEpKaIIEH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MMOTEHIIMATIOB (HANPSLKEHUS) TIpU
MIOCJIEI0BATEIBHOM COEIUHEHUHT
KOHJIEHCAaTOpOB"

https://m.edsoo.ru/0ZASPMD07

https://m.edsoo.ru/SBPTN1YZU

159

OU3NYECKUI TPAKTUKYM I10 TEME
"HccnenqoBaHye CMEIIaHHOTO COEIUHEHUS
pesucropoB” nin "M3MepeHue yaeapHOro

https://m.edsoo.ru/UAIS3VVKE




160

COMPOTHUBIICHHUS ITPOBOTHUKOB" UITH
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA OT
HaIPsDKEHUS JIs JIaMITbl HaKaJTuBaHUs "

DU3NYECKUI TPAKTUKYM I10 TEME
"Habmronenue anexTpoiusa" uim
"M3mepenue 3apsiia OTHOBAJICHTHOTO HOHA"
w "HccnenoBaHue 3aBHCUMOCTH
COTPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpHOI XapaKTepUCTUKU auoaa"

https://m.edsoo.ru/72JJ3YC6L

161

162

163

PesepBHrliit ypok. O600111eHNE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"Kunemartuka"

PesepBHelit ypok. O600111eHNE 1
CHCTEMaTHU3allus 3HAaHHI TI0 TeMe
"Ilmaamuka"

PesepBubIiil ypok. O6006111eHIE 1

cucTeMaTusaius 3Haguil mo teme "CraTtuka
TBEpAoro Tena"

https://m.edsoo.ru/LQO93MS5SQ

https://m.edsoo.ru/S7CS1UFMI

https://m.edsoo.ru/XVUMKRX6N

164

PeseprubIil ypok. O60061eHIE 1
CHUCTEMATHU3AINA 3HAHUN 110 TeMe "3aKOHEBI
COXpaHEHUs B MEXaHUKe"

https://m.edsoo.ru/C37WXULT2

165

166

PeseprubIil ypok. O60061eHIE 1
cucTeMaTu3anus 3HaHui 1o Teme "OCHOBEI
MOJIEKYJIIPHOKUHETUYECKON Teopun"

PesepBHeIit ypok. O600IICHHE 1
cucreMaTrmni3anuia 3HaHHﬁ 10 TCMC
"Tepmonunamuka. TenaoBbie MalIuHbI"

https://m.edsoo.ru/3PBKBKI6D

https://m.edsoo.ru/IZZC67VF1




167

168

169

PeszepBHbIil ypok. O6001IcHIE 1
CUCTEMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUSI BELLIECTBA.
da3o0Bble IEPEX0bI"

PesepBubIil ypok. O60011IcHIE 1
CHCTEMaTHU3allus 3HAHHUIA TI0 TeMe
"DnekTpuueckoe mose"

PesepBHrliit ypok. O60011eHNE 1
CUCTEeMaTH3alusl 3HAaHHUH 110 TeMe
"ITocTOSHHBIN NEKTPUUECKUN TOK"

https://m.edsoo.ru/1 YSH3LOLN

https://m.edsoo.ru/URWBSCULE

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

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTtu3aius 3Hanui no teme "Toku B
pa3nuyYHBIX cpenax”

https://m.edsoo.ru/WZ02PRIG1

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Nen/m  Tema ypoka Konrtpoabnbie IIpakruueckue
Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
B3anMopeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1 https://m.edsoo.ru/HOSJ3PQ24
I'unore3za Amrepa
Bexrop MaruutHOM nHAYKmu. IIpuHmmn
2 CYyNEPNO3UIIMU MATHUTHBIX MOJer. JInHun 1 https://m.edsoo.ru/0YNNES7SO
MarHuTHON UHAYKIIMHU
MarauTtHoe 1nosje poBOJHUKA C TOKOM.
3 1 https://m.edsoo.ru/F1I0ASACBX
OmeIT OpcTena
Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb 1 https://m.edsoo.ru/IJEDFSHEN
5 Pemrenue 3amau 1 https://m.edsoo.ru/R80OPKEZP4
[IpumeneHue 3akoHa Amriepa.
6 1 https://m.edsoo.ru/SA2ACKSRB
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna JlopeHnua, e€ HanpaBiI€HUE U MOJIYJIb.
7 JIBr>KeHUE 3apsy)KEHHON YaCTULIbI B 1 https://m.edsoo.ru/6MB8YZ8TN
OJIHOPO/JIHOM MarHUTHOM I10JIE
Pemenne 3anau 1 https://m.edsoo.ru/FWURORSOE
9 Pabota cunbl Jlopenna 1 https://m.edsoo.ru/MTHD23745
10 Pemenne 3anau 1 https://m.edsoo.ru/GH8JAPHBQ
MarauTtHoe 1nose B BELIECTBE.
11 1 https://m.edsoo.ru/W7HGQBK70
deppoMarHeTHKH, Nmapa- U TuaMarHeTUKN
OcHoBHBbIE CBOWCTBA (heppOMarHeTUKOB.
12 depp 1 https://m.edso0.ru/960J4EATD
[Tpumenenue peppoMarHeTHKOB




Pemrenue 3agad mo reMe "MarauTtHoe

13 " https://m.eds0o.ru/Q8JGTYNHT
noJie
Pemrenue eme "M e

14 m "H 1e 3alat o Tem ATHATHO https://m.edsoo.ru/MPCUALFIM
noJje
SIBneHue 31eKTpOMa o .

15 BICHHE STICKTPOM FHHTHU 1 ARy KIvH https://m.edsoo.ru/V7BSKAU89
[ToTok BeKTOpa MATHUTHOW WHAYKIIUU

16 OC unnykuuu https://m.edsoo.ru/STLELGTJZ
3aK0H IEKTpOMa ol

17 KOH SJICKTPOMATHUTHOM HILYKIUH https://m.edsoo.ru/7JTEOPOGAR3
®apanes
B . T

18 HXPEBOT SICKIPHACCKOE HOJTE. LOKH https://m.edsoo.r/IINVHOINK
dyko
O/1C uHAYKIMH B IBUKYITUXCS

19 https://m.edsoo.ru/X00I3RAAL
MIPOBOAHHUKAX

20 Pemenue 3amau https://m.eds0o0.ru/ZZTUBO2GQ

21 [IpaBuno Jlenna https://m.edsoo.ru/GIRNARYL9
4! octh. Ka a ocC

22 HAYKTHBROCTD. RATYIIKG HHAYKTHBHOCTH https://m.edsoo.ru/37WBAJCTF
B IIENH OCTOSTHHOT'O TOKa
)il .OJNC

23 BIICHHE CAMOMHAYKIHH. S| https:/m.edso0.r/99CECGMBH
CaMOWHTyKITHH
S

24 HEPTHA MATHUTHOTO HOJIA KATYIIIH € https://m.edsoo.ru/PS4XRHOGS
TOKOM. DIIEKTPOMAarHUTHOE TIOJIE

25 Pemenue 3amay https://m.edsoo.rlu/MAWTH1ZS0
O00011IeHIE U CUCTEMATHU3AIMsl 3HAHUN 110

26 'I'H " 1 https://m.edsoo.ru/WZCM1SBLO
Teme "DIeKTpoIuHAMUKa
KonTtponsHasg pabora 1o Teme

27 FIPOTLHAT Pabota MO Teu https://m.edsoo.ru/N9QLKI45Y

"OnexTpoauHamuka'




KoneobarensHas cucrema. CBOOOIHEIE

28 https://m.eds0o.ru/R7D8WGSTQ
kosieOanus. ['apMoHnYecKue KoieOaHus
Kunemarnueckoe U JMHAMUYECKOE

29 . https://m.edsoo.ru/G1UGM9AS5P
OIMCaHUE KOJIEOATENbLHBIX IBUKEHUN
DHepreTudeckoe onucanue. BeiBos
JTUHAMHYECKOTO OMHMCAHUS TAPMOHHYCCKUX

30 . https://m.edsoo.ru/3A83V2VLE
KOJIeOaHUM U3 UX IHEPTreTUUECKOTO U
KAHEMATUYECKOr0 OITMCAHUS

31 Awmmuntyna u ¢asza xonedbaHuit https://m.edsoo.ru/IRUHIPMT1
[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuN!

32 MaTeMaTU4eCcKoro MastHuka. llepuon https://m.edsoo.ru/BUSUSUF04
CBOOO/IHBIX KOJIEOaHU TIPY>KMHHOTO
MasATHHAKA
3aryxaroiue konedanus. BelHyK1eHHbIE

33 yrarom YHA https:/m.edsoo.ru/TGTITWAUQ
Kxonebanus. Pe3onanc

34 ABTOKOJIEOaHNSA https://m.edsoo.ru/BW1KOUGVP

35 Pemenue 3amau https://m.edsoo.ru/XPWCJ9CPJ
VYpok-koHpepenuus "Mexannyeckue

36 KoJie0aHUs B MY3bIKAIbHBIX https://m.edsoo.ru/DAYGBRUY]J
HMHCTpyMEHTax"
O00011IeHNE U CHCTEMATHU3alisl 3HAHUN 110

37 " " https://m.edsoo.ru/SV/MHCHI10
TeMme "MexaHndecKkue KOJIeOaHus
DNEeKTPOMarHUTHHIE KOJICOaHMUS.

38 . https://m.edsoo.ru/HSB2WSAPN
KonebaTtenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3apsifia KOHJIEHCATopa ¢ aMIUIUTYAON CHIIbI https://m.edsoo.rut/RHGLVVKQ5

TOKa B K0JIeOAaTeIbHOM KOHTYpPC




3akoH COXpPaHCHUA SHCPIUH B HACATIbHOM

40 https://m.edsoo.ru/MMO1P2WON
Kosie0aTeaIbHOM KOHTYpe
3aTyxaromue JIEKTPOMarHuTHhIC

41 KoJieOaHus1. BeIHyK/IeHHbBIE https://m.edsoo.ru/4VHII3 UMW
AJICKTPOMArHUTHBIE KOJICOaHMS
IlepemenHsb1i TOK. Pesucrop u

42 https://m.eds00.ru/OG6JQHTOD
KOHJIEHCATOP B IIEMH MEPEMEHHOT0 TOKa
Karymka nHIyKTHUBHOCTH B LIENHN

43 YA HiayK H https://m.edsoo.ru/6PAEKO1H7
MEPEMEHHOTO TOKa
3axkon Oma 11 3IEKTPUUECKOH LIETH

44 a p H https://m.edsoo.ru/P1FZDISQV
MePEMEHHOTO TOKA
MomHOCTh IEPEMEHHOT0O TOKA.

45 AMIUTMTYIHOE U JIEUCTBYIOIIECE 3HAUCHUE https://m.edsoo.ru/6P4CXH152
CUJIBI TOKA U HaIPSIKEHUS

46 Pe3oHaHC B a5eKTprUecKoi 1enu https://m.edsoo.rut/AYQWXESRA

47 Pemtenue 3agau https://m.edsoo.ru/OCVLSMIOS
Nneansubiif Tpancdopmatop.

48 [TpouzBoacTBO, NMepenaya U NoTpedIeHNE https://m.edsoo.ru/F142U7UQR
JIEKTPUYECKON IHEPTUN
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
snekTpodHeprun. Kynetypa

49 p p YIRTYP https://m.edsoo.ru/UYDMIDXZW
WCIIOTB30BaHUS SJIEKTPOIHEPTUH B
MOBCEIHEBHOMN KU3HU

50 Pertennie 3amau https://m.edsoo.ru/IR54QM6F2

51 Pemenue 3amay https://m.edsoo.ru/7UFPFF3KK
O00011IeH1E U CUCTEMATHU3AIMs 3HAHUN 110

52 https://m.edsoo.ru/I6YYY79EQ

TeMe "DJIeKTpOMarHuTHbIC KojeOaHus"




MexanndecKre BOJIHEI. XapaKTepI/ICTI/IKI/I

53 https://m.edsoo.ru/OP6YANBXC
MEXaHUYECKUX BOJIH

54 CBoiicTBa MEXaHNYECKUX BOJIH https://m.edsoo.ru/4S5QXKBUX

55 3ByK. XapaKTEpUCTUKH 3ByKa https://m.edsoo.ru/UEH3ZVKKV
Nuadpaszsyk u yaprpassyk. lllymoBoe

56 (bpassyx u ynTpassy . ™ https://m.edsoo.ru/24XDNL1P1
3arpsi3HEHUE OKPYKAIOIIEH CpeJibl

57 Pemenue 3amau https://m.edsoo.ru/SWQQHEYAJ
DneKTpoMarHuTHbIe BOJIHBL. W3nydenue

58 https://m.edsoo.rt/EHMGUTOBG
3JIEKTPOMArHUTHBIX BOJIH
DHeprust MEKTPOMATHUTHBIX BOJIH.

59 - https://m.edsoo.ru/HOOHGO6V 5
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
[IIxana >eKTpOMarHUTHHIX BOJIH.

60 [IprMeHeHne 2EeKTPOMarHUTHBIX BOJIH B https://m.edsoo.ru/RZEBKEKVL
TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBSA3U U TEIEBUICHHUS.

61 Panuonoxanus. D1eKTpoMarHuTHOE https://m.edsoo.ru/7KCCHOBN5S
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
KonrponsHas padora o teme "Konebanus

62 p | p https://m.edsoo.ru/NJT16HVEI
U BOJIHBI
Caert. 3aKOH MPSIMOJIMHEHHOTO

63 https://m.edsoo.1u/KSRDTMZWV
pacmpocTpaHeHHUs CBETa
Pemrenue 3amay Ha IpUMEHEHNE 3aKOHA

64 51 p https://m.edsoo.ru/3H2YI.4R41
MIPSIMOJTMHEHHOTO PacIIpOCTPAHECHHSI CBETA
OTtpaxenune ceeTa. I1mockoe 3epkano.

65 p p https://m.eds0o.ru/TIX9ZBOSG
Cdepuueckoe 3epkano
[Ipenominenue cBeta. AGCONIOTHBIN U

66 OTHOCHUTEJbHBIN TIOKa3aTes b PEIIOMIICHHSI. https://m.edsoo.ru/LNCHI3MOR

ITonHOE BHYTpEHHEE OTpaKECHUE.




[IpenenbHbliA YyroJ MOJHOTO BHYTPEHHETO
OTpaXKEHUS

Pemenne 3aaa4 Ha IPUMCHCHHUEC 3aKOHOB

67 https://m.eds0o0.1u/C4D3UDGG4
OTPAXKECHUS U MPETIOMJIICHHUSI CBETa
Xon mydeit B mpusMe. Jlucnepcus cBeTa.

68 Ay . p A p https://m.edsoo.ru/HYZWS63L2
CnoxxHbIi cocTaB Oenoro cera. L{BeT
JInn3pl. @OKyCHOE PaCCTOSHUE U

69 https://m.edsoo.ru/SXWYEXTXM
OoNTHYECKas CUJIa JIUMH3EI
[TocTpoenue n300pakeHUH B JIMH3aX M UX

70 https://m.edsoo.ru/6SRTDG4V7
cucTeMax. YBeJIUYeHUE JTUH3bI
Pemenue 3agau Ha nmoctpoeHune

71 M300paXKEHUH, MOJTy9aeMbIX C TIOMOIIBIO https://m.edsoo.ru/Y AGCQPWZX
JIH3

72 I'na3 kak onTuueckas cucreMa https://m.edsoo.ru/OVMKI19EZ
Pemenue 3anmau. [Ipeneasl npUMEHUMOCTH

73 a . peat p https://m.edsoo.ru/OENIDYBRZ
reOMETPUYECKON ONTUKU

74 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS https://m.edsoo.ru/UCGBDSEVT

75 Hucniepcus ceera https://m.edsoo.ru/1VIJZOF05

76 HNutepdepennius ceeta https://m.edsoo.ru/ZQB6756KE
KorepeHTHble HCTOUHUKHU. Y CIIOBHS

77 https://m.edsoo.ru/HIXX3P5SWN
HaO0II0IeHNsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3agau https://m.edsoo.ru/SX9F3FNP3

79 [TpumeHenue uHTEpHEpeHINN https://m.edsoo.ru/11IISQL6DM

80 Hudpaxius ceera https://m.edsoo.ru/KPOD2N63D

ndpakmoHHas peméTka. Y ClIoBUe

81 Jingpaxn p https://m.edsoo0.ru/V7S3Y95TQ
HaOII0ICHUS TJIaBHBIX MAaKCHMYMOB

82 Pemenue 3amau https://m.edsoo.ru/LI6LZ3AWE




HOHepe‘IHOCTB CBCTOBBIX BOJIH.

83 1 https://m.edsoo.ru/TWKIKW3NH
[Tonspusanusa ceera

84 Pemrenue 3amau 1 https://m.edsoo.ru/766EAF7DL

85 CBeToBBbI€E ABJICHUS B IPUPOJIE 1 https://m.edsoo.ru/VIWIIR3E8
O06001IeHre U cucTeMaTU3aIKs 3HaHUH 110

86 " " 1 https://m.edsoo.ru/ZQ1JZTMYC
teme "OnTuka

87 Kontponbnas padota nmo teme «OnTuKa 1 https://m.edsoo.rt/ WMVMI1ARQU
['paHuIBl MPUMEHUMOCTH KJIaCCUYECKOM

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKHU U 1 https://m.edsoo.ru/GT085PL4Q
MIPUHIIAIT OTHOCUTEIIEHOCTH
[Toctynatel ciennagbHONU TEOPUU

89 4 B P 1 https://m.edsoo.ru/SSVLSW7WK
OTHOCHUTEIIbHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
[TpeobpazoBanus Jlopenma. Ycnoue

90 NpUIMHHOCTH. OTHOCUTEIBHOCTh 1 https://m.edsoo.ru/7ZFTXIX 84
OJIHOBPEMEHHOCTH. 3aMe/IJIEHHE BPEMEHHU
Y COKpAI[eHUE JITTHHBI
DHeprus U UMIYJIbC PEISATHBUCTCKOM

91 1 https://m.edsoo.ru/GPUPD6117
JaCTHIIBI
CBsi3b Macchl C SHEpPTUEH U UMITYJIHCOM

92 . 1 https://m.edsoo.ru/U0C7GTFMG
PEIATHBUCTCKON YaCTUIIBI. DHEPTHSI IIOKOS

93 PaBHOBECHOE TEIIOBOE U3ITyYEHUE 1 https://m.edsoo.ru/YWVZA9QOH

94 3akoH cMelieHus Buna 1 https://m.edsoo.ru/R1JD6DWAM

95 I'unoresza M. I1nanka o kBantax. ®OTOHBI 1 https://m.edsoo.ru/RW82CYU89

96 DHeprus U UMMyibc GpoToHa 1 https://m.edsoo.ru/14SLLOJ97
®otordpdext. Onpitl A. I'. Cronerosa.

97 1 https://m.edsoo.ru/NM4VEIDIM

3akoHsl hoTorddexTa




YpaBHeHue DUHIITEHA 115

98 ¢doroaddexra. "Kpacnas rpanumna” https://m.edsoo.ru/DOQYSU4GM
dororddekra

99 JlaBienue cBera. OnwiThl [1. H. JIeOGenera https://m.edsoo.ru/1746VP412

100 BonnoBsie cBoiicTBa YacTHIL https://m.edsoo.ru/UMEW9AOCE
Bounnbl nie bpoind. [[nuHa BoJiHbI 1€

101 Bpoiins u pazmepsl 00J1aCTH JTOKAIH3aIUN https://m.edsoo.ru/MVA3A30ZQ
JBUKYIICHCS YaCTHIIBI

102 KopnyckynsipHO-BOTHOBOM J1yaliu3m https://m.edsoo.ru/2XMBTMSAQ

103 Judpaxius 3JeKTPOHOB HAa KpUCTaIaX https://m.edsoo.ru/XH242PNOK
Creuunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHollIeHUsT HeonpeAeTIEHHOCTEN https://m.edsoo.ru/BMLQCWU6S
I'eiizenOepra

105 Pemenue rpadguueckux 3agaq https://m.edsoo.ru/D207BTWDJ

106 Pemenue pacu€tHbix 3a1au https://m.edsoo.ru/ZUBH25VIV
Kontponbnas padota mo temam: "OCHOBBI

107 CTO", "KopmycKysspHO-BOJIHOBOU https://m.edsoo.ru/U4HQ8CZ90
nyanusm"
OnBITHI 11O UCCIEAOBAHUIO CTPOEHUS

108 atoma. [ImanerapHas mozenb aToma https://m.edsoo.ru/SMMRTGFK 1
Pezepdopna

109 [Toctynmater bopa https://m.edsoo.ru/SWVS5SUN8J

110 Buasl cnektpoB. CriekTp ypoBHEM s3HEpruun hitps://m.cdsoo.rW/ TET3ETO6Y
aToma BOJIOpoJia

111 CCBZ(;I;TaHHoe 1 BEHYIICHHOE H3mynetve https://m.edsoo.ru/WJ9SLAOOP

112 Jlazep https://m.edsoo.ru/CAG7KBIQ7




113

114

115

116

117

118

Hyxnonnas moxens siapa ['elizenoepra-
NBanenko. 3apsig 1 MacCoBO€ YUCIIO sJIpa.
N3oTonel. PagnoakTuBHOCTH

3aKOH paJIu0aKTUBHOTrO pacnana. CBoiicTBa
MOHU3HPYIOUIETO U3JIy4eHUs. Biausaue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jlosumerpus

OHeprus cBA3M HYKJIOHOB B siipe. SlnepHbie
cuibl. Jledext maccsl sapa. SAnepHble
peakuuu. SnepHsie peakTopsl. [IpoGiiemsbl
YIIPaBJISIEMOTO TEPMOAJEPHOIO CUHTE3A.
DKOJIOTMYECKHE aCIEKThl Pa3BUTHUS
SIIEPHOM YHEPTETUKH

Mertoasbl perucTpaluuy U UCCIEA0BAHUS
3JI€MEHTapHBIX YACTHII.
@yH/1aMEHTAJIbHbIE B3aUMOIEUCTBUSI.
BapI/IOHI)I, MC30HBI U JICIITOHBI.
[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-rirrooHHast MoJieb aApOHOB

®usuka 3a npenenamu CtaHziapTHON
Mozenu. TéMHas Martepust U TEMHas
sHeprusi. EnuHcTBO prusnueckoi KapTHHBI
MHpa

Oransel pa3BUTUS ACTPOHOMHUHU. 3HAYECHUE
aCTPOHOMUU

https://m.edsoo.ru/IGIMALCVV

https://m.edsoo.ru/SQM2PG4J1

https://m.edsoo.ru/YOQ4MRH2H

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

https://m.edsoo.ru/AGIWSWE4Z

https://m.edsoo.ru/KG802NR9U

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI
00BSICHEHUS IPUPOJIBI KOCMUYECKHX
00BEKTOB. MeTO/IbI ACTPOHOMUYECKIX
HCCIICIOBAHUHM

https://m.edsoo.ru/WIQ1L87R6




120

121

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
panuoTenecKonsl, BHEaATMOC(hepHas
aCTPOHOMUS

Bun 3Bé3nH0T0 HeOa. Co3Be3us, IpKue
3BE3/IBI, IJIAHETHI, UX BUAUMOE IBIIKEHUE

https://m.edsoo.ru/KOWWMA4JIE

https://m.edsoo.ru/TNSSKWOTY

122

Comnneunas cuctema. Comnnite. Conneunas
aKTUBHOCTbH. MlcTounuk sHeprun CoHIa u
3BE3]T

https://m.edsoo.ru/UGLWTUXUH

123

124

125

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
Jnarpamma "creKTpajbHbIN Kjlacc —
CBETHUMOCTB"

3Be3/1bI INIABHOH MOCIIEI0BATEIbHOCTH
BnyTtpenHnee ctpoeHue 3BE3 .
CoBpeMeHHBIE PEACTABIIEHUS O
IIPOUCXOXACHNUHU U 3Bostolnu CosHna u
3BE37. OTalbl )KU3HU 3BE3]

https://m.edsoo.ru/1XHH46BIR

https://m.edsoo.ru/IF3TMPIO1

https://m.edsoo.ru/Y3IMJO6ZTY

126

Mnuneunsiii [1yte — Hama ['anaktuka. Tunsl
rajJlakTuk. YEpHbIE ABIPHI B s/Ipax rajJakTHK

https://m.edsoo.ru/PHTIFZRQV

127

128

129

Bcenennas. Pacimpenue BeeneHHON.
3akon Xab6mna. Teopus bombiioro B3peiBa.
PenukToBOE n3nydeHue

MacurraGHast ctpykTypa Beenennoil.
Meraranaktuka

Hepeménnsie mpobieMbl acCTpOHOMUHT

https://m.edsoo.ru/UCGDOBD7Y

https://m.edsoo.ru/XTCIKQGX4

https://m.edsoo.ru/WCAIUBA2Q

130

Pu3NYECKU MPAKTUKYM I10 TEME
"UccneqoBanye MarHUTHOT'O ITOJIA
IMOCTOSTHHBIX MarHUTOB' WJIH
"UccaenoBaHue CBOMCTB

https://m.edsoo.ru/OJIEYJBSH




131

132

133

134

135

dbeppomarneruko" wiam "MccnenoBanue
JENCTBUSI IOCTOSSHHOTO MAarHuTa Ha paMKy
¢ TokoM"

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepenue cuibl Amrepa" uiau
"M3y4yeHune 3aBUCUMOCTH CHJIbI AMIiepa OT
cwiibl Toka" unm "OnpeneneHrue MarHUTHON
MHIYKIIMY Ha OCHOBE U3MEPEHUSI CUJIbI
Awmnepa"

Ou3nyecKkuil MPakTUKyM IO TeMe
"UccneqoBanue ABJICHUS
ANEKTPOMAarHUTHOM MHAYKIMU" WIIN
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarduTHOTO mojisg"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sIBIEHNUS CAaMOMHIYKIUN"
nin "COopka MOJIETU 3JIEKTPOMAarHUTHOT'O
reHeparopa"

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJe0aHui HUTSIHOTO U TPYKUHHOTO
MasTHHKOB"

Pu3NYECKU MPAKTUKYM I10 TEME

"IIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasiTHUKe"

https://m.edso0o.ru/567ERZSQT

https://m.edsoo.ru/6041UI80D

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGU69KA

https://m.edsoo.ru/SJ3HWUJFI

136

Pu3nYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue NepeMeEHHOr0 TOKa Yepe3
IIOCJIEI0BATEIILHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin

https://m.edsoo.ru/LNOY8MGT9




137

"UccnenoBanne paboThl HCTOYHUKOB CBETA
B LIENIU TIEPEMEHHOr0 ToKa"

DU3NYECKUI TPAKTUKYM I10 TEME
"N3y4yeHue nmapameTpoB 3ByKOBOW BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenue nokasaresis npeaoMIIeHus
crexna" win "[lomyueHne n3o0paxeHus B
CHCTEME U3 IJIOCKOT0 3epKajia U JIMH3bI"

https://m.edsoo.ru/PSFJZF82U

139

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUS OT BEIIECTBA (Ha MpUMepe
xuakux uH3)" unu "M3mepenue
(hOKYCHOTO PacCTOSTHUS PACCEUBAIOLITIX
nuH3"

https://m.edsoo.ru/Q0Q2UZ8N9

140

@uU3NYECKU NPAKTUKYM 110 TEME
"HaGmronenue qudpakuuu,
UHTEpPEPEHIINH U MOJISIpU3aluU cBeTa"

https://m.edsoo.ru/RIEYWY7CM

141

@uU3NYECKU NPAKTUKYM I10 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PEeNATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
none)"

https://m.edsoo.ru/OTLRWY3PW

142

@u3nYeCKUil IPAKTUKYM IO TEME
"N3mepenune nocrossHHOM [1nanka Ha
OCHOBe HccienoBanus poroaddexra" nnm
"HccnmeqoBanne 3aBUCHMOCTH CHIIBI TOKa
4yepe3 CBETOAMO/ OT HaNpsKEHUS "

https://m.edsoo.ru/Y34AXONLN

143

DU3NYECKUN TPAKTUKYM I10 TEME
"HccnenoBaHue ciekTpa pa3peskeHHOTO

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




144

145

aTOMapHOTO BOJIOPOJIa K U3MEPEHUE
nmoctosiHHoM Punbepra"

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanne paiuoakTUBHOTO (hOHA C
KCIOJIb30BAaHUEM JO3UMETpA" WUITH
"N3yueHue MmorIomeHus: 6eTa-4yacTull
amoMuHuem"

®u3nuecKuil IPaKTUKYM I10 TEME
"Habaronenus 38€30H0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C
HCTOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUJIOKEHUN [T ONTPEACIICHUS
MOJIOKEHUS HeOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3IHS
CeBepHoro nosymapus 1 sipkue 3BE3/b1"
win "Habmonenus B Teneckon JIyHsl,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILIEHHI"

https://m.edsoo.ru/C3HISS5E4

https://m.edsoo.ru/PR4K00VZY

146

O060011eHre U cucTeMaTU3alus 3HaHUH.
Ponb pusuku u actpoHomuu B
SKOHOMMYECKOM, TEXHOJIOTMYECKOH,
COLIMAJILHOW U 3THYECKOM chepax
JESTEIbHOCTH YEJIOBEKA

https://m.edsoo.ru/XABKPSEJ3

147

O0o01IeHne 1 cucTeMaTu3aIys 3HaHUH.
Ponb 1 MecTo pU3HMKHM U aCTPOHOMUH B
COBPEMEHHOM HAyYHOU KapTHUHE MUPA

https://m.edsoo.ru/G145HQT3W

148

O06001IeHre 1 cUCTeEMaTH3alus 3HAHNI.
Ponw dusnuaeckoii Teopun B
(hOpMHUPOBAHHH TTPEJICTABICHHUH O

https://m.edsoo.ru/AOX66XKGX




¢bu3HUecKoil KapTHHE MUPA, MECTO
¢bu3nvecKoil KapTHHBI MUpa B 00LIEM PSIITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUI 110

149 " " https://m.edsoo.ru/34RK44YVZ
TeMe "Kunematuka
O000111eH1E U CUCTEMATH3AaIMs 3HAHUN 110

150 " " https://m.edsoo.rt/EOD18QXGW
Teme "Kunemaruka
O000111eH1E ¥ CUCTEMATH3alU 3HAHUI 110

151 " | https://m.edsoo.ru/VTQF4UOXU
teme "JInHaMuKa
O00011eHEe ¥ cucTeMaTh3alus 3HaHUI 110

152 | " https://m.edsoo.ru/ASCPSEJHX
teme "CTaTHKa TBEpAOIO Teja
O0001IeHre U cCUCTEMAaTH3alUs 3HAHUH 110

153 | " https://m.edsoo.ru/7A6P6FWC2
TeMe "3aKOHBI COXPAaHEHUS B MEXaHHUKE
O0001IeHre 1 cUCTEMAaTH3aUs 3HAHUH 110

154 TeMe "OCHOBBI MOJIEKYJISIPHO- https://m.edsoo.ru/JRCSWNXDH
KMHETH4YecKoi Teopun"
O00011IeHNE U CUCTEMATHU3AaIMs] 3HAHUH 110

155 teMe "Tepmoaunamuka. Tennossie https://m.edsoo.ru/1OP456WOS8
MAaIIUHBL"
O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110

156 TeMe "ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edsoo.ru/VOTG69RUR
da30BbIe IEPEXOBI"
O0001IeHre 1 cUCTEMAaTH3aMs 3HAHNUH 110

157 | " https://m.edsoo.ru/76PSKZVSA
TeMe "DIIEKTPUYECKOE T10JIe
O06001IeHrEe ¥ cUCTEMAaTH3alMs 3HAHUH 110

158 https://m.edsoo.ru/86VR2HMRJ

teme "[loCTOSTHHBIN 3JEeKTpUYEeCKUd TOK"




159

160

O06001IeHre U cucTeMaTU3aLMs 3HAHUI 110
teMe "Toku B pa3inyHbIX cpepax”

O060011IeHre ¥ cucTeMaTH3alus 3HaHUH 110
TeMe "MaruutHoe noie"

https://m.edsoo.ru/ESIK18H3F

https://m.edsoo.ru/30X0JJYUH

161

PesepBHelit ypok. O000ICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"JJIeKTpOMarHuTHas UHIYKIUA"

https://m.edsoo.ru/LUNKZIL.UR7

162

163

164

165

PesepBHeIil ypok. O000IICHHE 1
cUCTEMaTU3als 3HAHUH 110 TEME
"Mexanunyeckue koneoanus"

PesepBHrliit ypok. O60011eHNE 1
CHCTEMaTHU3allvs 3HAHHI TI0 TeMe
"JyIeKTpOMarHuTHHIE KosieOanus"

PezepBHblit ypok. O0o011eHNE U
CHCTeMaTH3alus 3HaHUH 1o TeMe
"MexaHUYeCKHEe U 2IeKTPOMAarHUTHBIE
BOJIHBI"

PesepBubIil ypok. O6006111eHIE 1

CUCTEMATH3AIN 3HAHUH I10 TEME
"Onruka"

https://m.edsoo.ru/3FO7MLKSL

https://m.edsoo.ru/FM1LEP76S

https://m.edsoo.ru/JIDEW35XXF

https://m.edsoo.ru/WILMATIT6

166

PeseprubIil ypok. O60061IeHIE 1
cucTeMaTu3anus 3HaHui 1o TemMe "OCHOBEI

CTO"

https://m.edsoo.ru/NB6V3ZB81

167

PeseprubIil ypok. O60061IeHIE 1
cucreMaTmu3anus 3HAHWUHI 10 TEME
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

https://m.edsoo.ru/3G6FJ3FFN




PesepBubIil ypok. O60011IcHIE 1
168 cUcTeEMAaTHU3aus 3HaHUuH 110 Teme "dusuka
aroma"

PesepBubIil ypok. O60011IeHIE 1

169 cUCcTeMAaTHu3anus 3HaHUH 110 TeMme "Pu3uka
ATOMHOTO SIIpa U DJIEMEHTAPHBIX YacTuIl"
PesepBHeIil ypok. O000IICHHE 1

170 cUcTeEMaTH3allMs 3HAHUI IO TEME
"DnemeHThI acTpodu3uKu"

https://m.edsoo.ru/HGF8GQ8AS

https://m.edsoo.ru/3RSUU1P8G

https://m.edsoo.ru/GQDTDSIRQ

OBILIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

170

16




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B PA3BUTHH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKON JEATEIbHOCTH JIFOJEH

10.2

Y4uTBIBaTh TPaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOIETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHUCTEMa OTCuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIN CTPOCHHUS Ta3oB, >KUJIKOCTEH U
TBEPABIX TEJ, TOYEUHBIA DJIIEKTPUYECKUH 3apsii — IpU PpPELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue siBieHUs (IpOLECChl) U OOBACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKHM, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIECTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBI)KEHUE, CBOOOIHOE MajieHue Tell,
JIBIDKEHUE 0 OKPYKHOCTH, MHEpIMs, B3auMmozeicTBue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOSHUE KUKOCTEH 1 TBEPABIX TEJI, U3BMEHEHHE
0o0bEMa TeN MpH HarpeBaHUM (OXJAXKICHHUHU), TEIUIOBOE pPaBHOBECHE,
UCIapeHue, KOHJAEHcalus, IUIaBJIEHUE, KPUCTAJUIM3alUs, KUIIEHUE,
BJIQXKHOCTh BO3/yXa, IMOBBIIIEHNE JaBJICHUS raza Mpu €ro HarpeBaHuU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
M30IPOLIECCax; IEKTPU3aLUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABMKCHUC, HCIIOJIb3YA (I)I/I3I/I‘-ICCKI/IC
BCJIIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCUHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITYJIbC TC€jla, KWHCTUYCCKAsAd SOHEPIrus, IOTCHIUAaJIbHAaA
SHEPTUsid, MEXaHUYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPU OITUCAHUHA
IMPaBUJIbHO TPAKTOBATH (1)H3H‘ICCKI/II71 CMBICJI UCITIOJIB3YEMbBIX BCIIUYHUH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINC JTAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYHNHAMU

10.5

OnuceiBaTh M3yYCHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIJIOBBIC SBJICHWS,
UCTIOJB3YS (PU3UYECKIe BETMUMHBL: JaBJICHUE ra3a, TEMIIEpaTypa, CPeTHSIS
KHHETHYEeCKash ~ DJHEPrus  XaOTHYECKOTO  JBHKCHHS  MOJICKYIL,
CpeIHEKBaIpaTUyHasi CKOPOCTh  MOJIEKYJ, KOJHYECTBO  TEIJIOTHI,
BHYTpEHHSIsI dHEprusi, pabora raza, Kodh(HUIMEHT MOJIE3HOTO ACHCTBHUS
TEIJIOBOTO IBUTATEIIS; IPH ONMKUCAHUY MTPABIIIBHO TPAKTOBAThH (PHU3UUECKHIA
CMBICTT HCTIOJIb3yEeMbIX BEITUYHH, UX 0003HAYCHHS U €IMHUIIBI, HAXOIUTh
(bOopMyIBI, CBSA3BIBAIOIIAE NAHHYIO (U3UYECKYIO0 BEITUYMHY C IPYTUMHU
BEJIMYMHAM




10.6

10.7

OnucelBaTh  M3YyYEHHBbIE JJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUHHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE I0J€, HANpsHKEHHOCTh I0JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUHUAIOB; IPU ONUCAHWM IPABUIBHO
TPAaKTOBaThb  (PM3UYECKUH  CMBICI  HUCHOJb3YyEMBIX  BEJIWYMH, UX
0003HAuCHHS U €AMHUIIBL; YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO
(U3NUECKYIO BETUUMHY C IPYTHMHU BEIMYMHAMHU

aHAJM3UPOBaTh  (U3MYECKHE TPOIECChl W  SBJICHUS, HCIOIB3YS
(dbu3uYecKre 3aKOHBI M MPUHIIMIIBL: 3aKOH BCeMUpPHOTO TaAroTeHus, I, Il u
III 3akonsl Her0TOHA, 3aKOH COXpaHEHHUSI MEXaHUYECKON IHEPIrUH, 3aKOH
COXPAHCHHSI HMITYJIbCA, TPHHIMII CYICPIO3UIUU  CWJI, TPHHIIHII
paBHOMNpaBUs  WHEPIHUAIBHBIX  CHCTEM  OTCU€Ta;  MOJIEKYJISAPHO-
KHHETHYECKYI0 TCOPHIO CTPOCHHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBS3b
CpeHeW KHHETHYECKON HSHEPruu TEIUIOBOTO JBHKEHUS MOJIEKYT C
a0CONIOTHOW TeMIepaTypoil, MepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHHUsI ANEKTPUUYECKOTO 3apsA/a, 3aKkoH KynoHa; mpu 3ToM pa3inyarhb
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYEeCKOE BBIPAKEHUE U
ycloBus (TpaHMIIbl, 00JIACTH) TPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIlMH, TPUOOPOB U
TEXHHUYECKUX YCTPOWCTB; pa3nuyaTh yCJIOBHS UX 0e30MacHoro
MCIIOJIb30BaHUs B IOBCETHEBHOM KU3HU

10.9

BremoaaaTh OKCIICPUMCHTBI MO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN U
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPH
3ToM (opMmynupoBaTh mnpoOiemy (3agadyy) M THIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pylI0BaHMS,
IPOBOJIUTH OMBIT U (POPMYIUPOBATH BHIBOBI

10.10

Ocy1ecTBIsITh NpsIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCII0JIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXKAY (U3UYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAaHUEM TPSMBIX HM3MEPEHUN; TPH ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBATh pPE3yJIbTaThl TOJYYCHHOW 3aBUCUMOCTH
(U3UYECKUX BEIMYMH B BUE TaOMUIl U TpaduKOB, JAeNaTh BBIBOIBI 11O
pe3ynbTaTam MCCIIeIOBaHUS

10.12

CobumoaTs paBuiia 6€30MacHOTo TPyZAa MPHU MPOBEACHUN UCCIICTOBAHHMA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIETOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCITIOJIBb30BAHUECM U3MEPUTCIbHBIX yU[”pOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

10.13

Pemate pacuy€rHble 3a7auu C SIBHO 3aJaHHON (PM3WYECKOH MOJEIBIO,
UCTIONB3Ys (pr3HuecKue 3aKOHBI U MPUHLUIIBL; HA OCHOBE aHATN3a YCIOBUS
3aJjauyl BEIOUPATh (PU3HUECKYIO MOAETb, BBIACIATh (PU3HMUECKUE BEIIMUUHBI
u (GopMysbl, HEOOXOIUMBIE I €€ pPELIeHHs, MPOBOIUTH PaCUEThl U
OLIEHUBATh PEAIbHOCTh MOJIyY€HHOT'O 3HAYE€HUS (PU3NUECKON BETMUNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKU
HENPOTUBOPEUHMBYIO IIEMIOYKY PACCYXKJIECHUN C ONOpON Ha H3yueHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SIBIICHUS

10.15

Hcnonp3oBaTh NOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKa, CTPYKTYpUPOBAHUS,
UHTEpPHpETallud M TPEJICTaBICHUS Y4eOHOH M HAy4YHO-IOIYJSPHOM
uHpOpMaLUY, MHOJYYEHHOM M3 pa3iMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(pOpMaIUIo

10.16

[TpuBoANTH TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA,
B Pa3BUTHE TEXHUKHU U TEXHOJIOTUI

10.17

10.18

Hcronp30BaTh TEOPETHUECKHIE 3HAHUS 110 (PU3UKE B TIOBCETHEBHOM )KU3HU
s obecnieueHust 0€30MacHOCTH TMpH oOpalieHuH ¢ npudopamMu |
TEXHUYECKUMHU YCTPONCTBAMH, JJISi COXPAHEHHS 3I0POBBS U COOIIIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloIeH cpene

PaGoraTe B rpymnme ¢ BBIIOJHEHHEM PA3IMYHBIX COLMANIBHBIX POJIEH,
IUIAHUPOBATh PabOTy TPYIIIBI, PAIIMOHATBHO paclpeAesiTh 00sS3aHHOCTH
W IUIAaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBIX CHUTyallUAX, aACKBATHO
OLICHMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYyHIlbl B PCUHICHUC
paccMaTpuBaeMoi TPOOIIEMBI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJjbTara

11.1

11.2

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMOHCTpHpOBATh HAa IPUMEPAX POJIb U MECTO (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOM Hay4HO! KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOM TEXHUKH
U TEXHOJOTIHH, B MPAKTUYECKON NEATEIBHOCTH JIIOAEH, LEJIOCTHOCTh U
eIMHCTBO (PU3NYECKOI KapTHHBI MUpa

Y4uuThIBaTh I'PaHULBI NPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJIENEH:
TOYEYHBIN AIIEKTPUUYECKUI 3apsii, SAAEpHas MOJENb aToMa, HYKJIOHHas
MO/IEJIb aTOMHOT'0 Si/ipa MPH peleHN: Gpru3nyecKux 3aaay

11.3

Pacno3naBath (Qu3nueckue sBIeHUS (MpoLecchl) U OOBACHATH HUX Ha
OCHOBE 3aKOHOB JIEKTPOJIMHAMUKH U KBAHTOBOM (PU3UKH: dJIEKTpHUECKas
IPOBOJIUMOCTbh, TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE 1€HCTBUS
TOKA, B3aUMOJICHCTBUE MArHUTOB, DJJIEKTPOMAarHWTHas HMHAYKLUS,
JIeHICTBME MarHUTHOTO 10JI1 HA IPOBOAHMK C TOKOM U JIBUXKYILUICS 3apa,
AIIEKTPOMarHUTHBIE KoysiebaHuss ¥ BOJIHBI, IPSIMOJIMHENHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHUE, NpeloMiieHue, HHTepdepeHuus,
TU(pakuus U NOIspU3alus cBeTa, AUCIepCus CBeTa, (POTONTEKTPUIECKUI




s ekt (poroaddext), cBeToBOE NaBlIeHNE, BOSBHUKHOBEHUE TMHEHYATOTO
CIEeKTpa  aroMa  BOJOPOJAa,  €CTECTBEHHAas W HMCKYCCTBEHHAsI
PaaroaKTHBHOCTh

11.4

OnuceIBaTh U3y4ECHHBIC CBOMCTBA BelIeCTBa (JIEKTPUIECCKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUSCKYI0 TPOBOJAUMOCTh PAa3IUYHBIX Cpel) W
AJIGKTPOMATrHUTHBIC SBICHHS (TIPOIECCHI), WCTONB3YS (hU3UUECKue
BEJIMYUHBI:  DJICKTPUUECKUH  3apsl, Cuila TOKa, DJIEKTPHUYECKOE
HaIpsDKEHUE, AJICKTPUYECKOE COMPOTHUBIICHUE, Pa3HOCTh IOTEHIIMAJIOB,
DJIC, pabora TOKa, MHIYKIMS MarHUTHOTO MOJs, cujia Ammepa, cuia
JlopeHiia, WHIYKTUBHOCTh KATYyIIKH, OJHEPTHsl JJICKTPUUYECKOTO |
MarHUTHOTO TOJIEH, MEPHOJ M YacToTa KojeOaHWi B KOJeOaTeIbHOM
KOHType, 3aps] ¥ CHJa TOKa B TPOLECCe TapMOHUYECKUX
AJIGKTPOMATrHUTHBIX KoJieOaHul, (POKYCHOE pacCTOSIHHE W ONTHYECKas
CWJIAa JIMH3BI; TIPU ONMHUCAHUU MPABWILHO TPAKTOBATh (PUINUCCKUN CMBICIT
UCIONB3YEMBIX BENUYMH, HMX O0O3HAUeHUs M EAMHHUIIBI; YKa3bIBaTh
dbopMyIbl, CBA3BIBAIOIINE JAHHYIO (U3MYECKYIO BEIUYUHY C JIPYTUMU
BEJIMUMHAMU

11.5

11.6

OnuceiBaTh M3yYEHHBIC KBAHTOBBIC SIBJICHHUS M TPOIECCHI, HCIOJIB3Ys
(GU3HYECKUE BEIUYHMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JTHHA
BOJIHBI M 4YacTOTa CBETa, OHEPrusi M HMIyJIbCc (OTOHA, TEPUOA
MOJTypacmnaja, SHEPTUsl CBA3M aTOMHBIX Sifiep; MPH OMUCAHUU MPABUIBHO
TpakTOBaTh  (U3MYECKUH  CMBICI  HCIONB3YyeMBbIX  BEJIWYUH, UX
0003HaYeHHs M €IMHUIIBI; YKa3bIBaTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO
(bu3NYECKYI0 BEIMYMHY C JIPYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HAUYCHUE
(U3UIECKON BETHYUHBI

AHanu3upoBath  (U3MUYECKHE TPOLECChl M SBJICHUS, MHCIOJb3Ys
¢u3myeckue  3aKOHBI W NPUHOMIBL  3akoH  OMma,  3aKOHBI
MIOCJIE0BATENBHOIO U NapauIeIbHOTO COCINHEHUSI IPOBOJAHUKOB, 3aKOH
dxoyns — JleHma, 3akOH DSJEKTPOMarHMTHOW MHAYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTpaHEHUs! CBETa, 3aKOHBI OTPAXKEHUS CBETa,
3aKOHBI MIPEIOMJICHUS CBETA, ypaBHeHUE DWHINTEHHA 11 poTtorddexTa,
3aKOH COXpaHEHHUS HHEpPruM, 3aKOH COXPAaHEHHS WMIIYJIbCca, 3aKOH
COXpaHEHMs DBJIEKTPUUECKOTO 3apsifa, 3aKOH COXPaHEHUsS MacCOBOIO
qucia, NocTynarsl bopa, 3akoH pajMOaKkTUBHOIO pacnaja; MpU ITOM
pasnuyath CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe
BbIpQ)KEHUE U yCJIOBUs (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH

11.7

Omnpenenars HampaBlI€HUE BEKTOpAa MHAYKIMM MAarHUTHOTO —IIOJIA
IIPOBOAHMKA C TOKOM, cuibl Amnepa u cuiibl Jlopenna

11.8

CTpouTh M ONHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKaJioM,
TOHKOHU JIMH30H

11.9

BBINONHATE KCHEPUMEHTHI 10 MCCIIEJOBAHUIO (U3NYECKUX SIBICHUN U
IPOIIECCOB C HCIOJb30BAaHMEM NPAMBIX U KOCBEHHBIX H3MEpPEHHIA; MpH
3TOM (QopMmynupoBaTh mpoOiieMy (3ahady) M THUIOTE3Y Y4eOHOTro




HKCIEPUMEHTA, COOUPATh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYIOBaHHUS,
MPOBOAUTD ONBIT U (OPMYTUPOBATH BHIBOIBI

11.10

11.11

11.12

11.13

11.14

11.15

11.16

OcymiecTBIATh NPSIMbIE U KOCBEHHBIE U3MEPEHUs (PU3MUECKUX BEIHYMH;
[P 3TOM BBIOMpATh ONTHMAJIBHBINA CHOCOO M3MEPEHHUs U HMCIOJIB30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

HccnenoBath 3aBUCUMOCTH (DU3MUECKUX BEJIMYUH C MCIOJIb30BAHHEM
MPSIMBIX U3MEPEHUIT; TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCUPOBATH
pe3yNnbTaThl TOMYYEHHOW 3aBHCUMOCTH (DM3MUYECKUX BEIUYMH B BUJC
Ta0JIUIl ¥ TPapUKOB, IeTaTh BHIBOIBI IO PE3yJIbTaTaM HCCIICIOBAHUS

CoOmoath npaBuiia 6€30MacHOro TPy MPH NPOBEJCHUH UCCIIEIOBAHUM
B paMKax Y4eOHOro OSKCHEPHMEHTa, Y4eOHO-HUCCICIOBATEIBCKON U
HPOEKTHOW JEATEIbHOCTU C UCTIOIb30BAHUEM U3MEPUTEIIBHBIX YCTPOHCTB
1 1a00paTOPHOTO 00OPYIOBAHUS

Pemate pacu€THbie 3amauu ¢ SBHO 3aJaHHON (PU3MYECKOW MOJIEIBIO,
UCIIONB3YS (pU3MUecKre 3aKOHBI ¥ TPUHIIUIIBI; HA OCHOBE aHAIN3a YCIOBUS
3aJja4uM BEIOUpATh (U3UYECKYIO MOJIETb, BEIICTISATH (PU3NUECKIE BETHUNHBI
u (opmynbl, HeoOXomuMBbIe NIl €€ pelleHus, MPOBOAUTH PACUYETHI U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PH3UICCKON BETHUNHBI

Peniate Kau4C€CTBCHHBIC 3agavuu: BBICTpAanBaTh JOTHYCCKHU
HCMIPOTUBOPCUUBYIO HCIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOﬁ Ha H3YUYCHHBLIC
3aKOHBI, 3aKOHOMCPHOCTH U (l)I/I3I/I‘leCKI/Ie SABJICHUA

Hcnonp3oBaTh MOpu  pemIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MHPOPMALIMOHHbIE TEXHOJOIMM JJs TOHMCKa, CTPYKTYpUPOBaHMUS,
UHTEpHpeTallud M TpeJCTaBleHUs] y4eOHOH M Hay4YHO-IOIYJSPHOI
uHpOpMaLUY, MOJYYEHHOM U3 pa3jIMyYHBIX HCTOYHUKOB; KPUTUUYECKH
aHAJTM3UPOBATh MOJTy4yaeMyro HH(pOpMaIUio

OOBSACHATh NPUHLUIBI JAEWCTBUS MAIIUH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB;, pa3iuyaTh YCIOBUS HX O€30MacHOr0 WCHOJIb30BAaHUS B
OBCEIHEBHON XKU3HU

11.17

[IpuBoauTe THpUMEpHl BKJIAJa POCCHUMCKUX M 3apyOekKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE IMPOIIECCOB OKPYKAIOILIETO
MHpa, B Pa3BUTHUC TCXHUKU U TEXHOIOTHI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUS 110 (PU3HKE B TOBCEAHEBHOM KU3HU
Juist o0ecriedyeHus: Oe30macHOCTH MpH oOpallleHuu ¢ mpubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JJISI COXPAHEHHS 37I0POBBSI U COOITIOICHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPY’KalOIIeH cpene

PaGoTtare B rpymme ¢ BBIMOJIHEHHEM Pa3IMYHBIX COLMAJIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYIIIBI, PAIMOHAIBHO PACIPENENATh 00s3aHHOCTH
U TUTAHUPOBAaTh JCSTEIBHOCTh B HECTAHJAPTHBIX CHTYAIHUSAX, aJIeKBATHO
OIICHWBATh BKJIAJ KaXJOTO W3 YYAaCTHUKOB TPYNIBl B pEIICHHE
paccMaTpuBaeMoi TPOOIIEMBI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITIO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonnl
ITO3HAHUS OKPYXKaIOILEro Mupa. Pons
SKCIIEPUMEHTA W TEOpUU B IMPOLIECCE MO3HAHUSA
MPUPOABL. DKCIEPUMEHT B U3HKE

1.2

MogenupoBanre  (GU3HYECKHX  SBICHUH U
npoueccoB. Hayunble rumnotessl. ®usnueckue
3aKOHBI W TeOopuu. ['paHuUIBl NPUMEHUMOCTHU
¢busznueckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponb u wMecto ¢usuku B GopMUPOBAHUU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MIPAKTUYECKON AeATEIbHOCTH JIFOIeH

MEXAHUKA

KNMHEMATHUKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOro JABMKeHHA. CucremMa oOTcyéTa.
Tpaexropus

[lepemenienne, CKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKIUMU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CIIOKEHHME CKOPOCTEN

2.1

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUs,
IIyTU U IEPEMEIICHUS MATEpUaIbHON TOYKU OT
BpEMEHU

CBoOoaHoOe magieHre. Y CKopeHue cBOOOHOTO
nageHus

KpuBonuneiinoe JBHYKEHUE. PaBromepHOE
JBUKEHHE MaTepUAIbHON TOYKH MO OKPY>KHOCTH.
VYrioBasi CKOpOCTb, JIMHEHHAsE CKOPOCTh. [lepuoa n
yactoTa. LleHTpocTpeMuTenbHOe yCKOpeHHe

2.1.6

TexHu4eckue yCTpOMCTBA: CIUIAOMETP, JBUKECHUE
CHapsI0B, LICTIHBIC U PEMECHHBIE TIEpeaadn




2.2

2.3

[TpakTueckue paboThl. M3mMepeHne MrHoBEHHOMN
ckopoctd. MccnenoBaHue COOTHOLIEHUS MEKIY
IIyTAMH, IIPOMCHHBIMU TEJI0M 3a
IIOCJIEI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JBIJKEHUU C HadalbHOMN
CKOpPOCTBIO, paBHOW HyNI0. M3ydeHue IBUKEHUS
HIapHKa B BA3KOM KUIAKOCTHU. M3ydeHue nBUKEHUs
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun otHocutenbHOCTH ['amunes. IlepBsiid
3ak0oH Hprorona. THepuuanbHble CUCTEMBI OTCUETA

222

223

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B uHepnuansHoil cucreme orcuéta (MCO). Tpernii
3akoH HploTOHA [17151 MaTepHallbHbIX TOYEK

224

3aKkoH BCEeMHUPHOTO TAroTeHHs. Cua TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna tpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIBXKEHHUS U cuila TpeHus nokost. Kosppuunent
TpeHus. Cuiia COnpoTUBIICHUS NP IBUKEHUH Tela
B )KMJIKOCTHU HWJIU Ta3e

227

[MocTynmarensHOe | BpallaTeNbHOE JBIDKCHHE
a0COJIOTHO TBEPAOTO Tena

228

229

2.2.10

MOMEHT CHUJIBI OTHOCHUTEIBHO OCH BpaIIlCHUS.
[Tmeyo cuibl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABUIKCHUC UCKYCCTBCHHBIX CITYTHUKOB

[Ipaktuueckue paboTel. M3ydeHue BUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIBKUX cuil. MccrnenoBanne 3aBUCUMOCTH CUJT
VIOPYTOCTH, BO3HHUKAIOMINX B JAePOPMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

Nmnynbc  MarepuasibHOM  TOYKH,  CHUCTEMBI
MaTepuaibHbIX  ToYek. Mmmynabc cuinsl U
HU3MCHCHUC UMITYJIbCA TCJIa

232

3akoH coxpanenus ummyibsca B MCO. PeaktuBHoe
JIBUKCHHE




233 Pabota cuibl
234 MOIIHOCTE CHJIIBI
235 Kunernueckass »HEprus MaTepUaIbHOM TOYKH.
o TeopemMao KMHETHYECKOM SHEPTUH
ITorenumanpHas sHeprus. lloreHuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBIL.
o [MoTeHumanbHAS SHEPrus Tena BOIM3H
IIOBEPXHOCTU 3€MJIU
[ToreHunanbHble U HENOTEHIMAIbHBIE CUIIBL. CBSI3b
237 paboThl HENOTEHUHUAIbHBIX CHUJI C H3MEHEHHEM
o MEXaHUUYCCKOW DHEPIHMU CHCTEMBI TEI. 3aKOH
COXpaHEHMsI MEXaHUYECKON SHEPTUU
2.3.8 Yipyrue u Heylpyrue CTOIKHOBEHUS
3.9 TexHudeckne yCTpOMCTBA: JBUKECHUE  PAaKET,
o BOJOMET, KOIIEp, IPYKUHHBINA ITUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBsi3u
53,10 CKOpPOCTEl  Ten  NIpU  HEyNpyrom  yaape.

HccnenoBanue cBsA3M pabOThI CUIIBI C HU3MEHEHUEM
MEXaHWYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHASA ®U3UKA U TEPMOJANHAMUKA
OCHOBBI MOJIEKVJISIPHO-KMHETUYECKOU TEOPUH

3.1.1

OcHoBHbIE TOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEeOpuU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

Mopgenu cTpoeHus ra3oB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOMCTB BEI[ECTBA HAa OCHOBE
ATUX MoOJeJei

Macca  monekyn.  KommuecTBO — Bemiectsa.
[TocTostHHast ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
m3mepenue. lllkana remneparyp Llenbcus

Mopene uaeanbHoro raza. OCHOBHOE YpaBHEHHE
MOHGKynSIpHO-KI/IHeTHLIeCKOfI TEOpHUHN HUACAIIBHOTO
rasa

AOcomoTHas TeMmmepaTypa Kak Mepa CpeaHen
KHUHETUYECKOM OHCPIrun TCIJIOBOTO JABUKCHUA
yactull raza. [llkana temneparyp KenbBuHa

VpaBuenne Knaneiipona — MenaeneeBa. 3akoH
JaneroHa




3.2

33

["a30BbI€ 3aKk0HBI. M30Mponecchl B UACaIbHOM raze
C TTIOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA: H30TEPMa,
M30X0pa, u3odapa

3.1.10

TexHUUYECKHE YCTPOUCTBA: TEPMOMETP, OapomeTp

[IpakTnueckue paboTel. 3mepeHue  macchl
BO3[lyXxa B KJIaccHOM komHare. MccnenoBaHue
3aBHCHUMOCTH MEXIy I[apamMeTpamMu COCTOSHUS
pa3peKeHHOT0 raza

OCHOBbI TEPMOJIMHAMUMKNA

3.2.1

TepmonnHamuueckass — cucreMa.  BHyTpeHHssS
SHEPrus TEPMOJUHAMUYECKON CUCTEMBI U CIIOCOOBI
€€ U3MEHEHUS

322

323

324

KonnuectBo Temnorsl u paborta. BHyTpeHHss
SHEPrusl OJHOATOMHOIO HUJEAIbHOTO raza

Bunwr TeIUIoNepelayun: TETUIONPOBOJHOCTb,
KOHBEKLUSA, U3Iy4eHHe. Termno€éMKOCTh Tena.
VnaenpHas TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOH TepMoauHaMuKH. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOAMHAMUKH K U30IPOLIECCAM.
I'paduueckas uHTEpIIpeTalys padoThI rasa

3.25

TeroBele  MammHbl.  [IpuHIUMIBL  AEHCTBHS
TeryioBbIX MamuH. [IpeoOpa3oBaHusi sHEpruu B
TeIIoBbIX MamuHax. Koadduiment mone3Horo
nevictBust (manmee — KIIJ[) TemmoBoi MamiuHBEIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon Tepmomunamuku. HeoOGpatumocTthb
MIPOLIECCOB B IpUpoJe. TeruioBble JBUTATENH.
DKkonorudeckue npoOIeMbl TETIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTPOWCTBA: JBUTaTEIb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIUIIHOHED

[TpakTuyeckue paboTsl. M3MepeHue yaenbHOH
TEIJIOEMKOCTH

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

[TapooOpa3oBanue u KoHjaeHcanusi. Vcmapenue u

3.3.1 KUIIEHUE. YAelbHas TeIoTa mapooOpa3oBaHMUs.
3aBUCHUMOCTh TeMIIepaTypbl KUTICHUSI OT 1aBICHUS
332 A6COJIIOTHa$I n OTHOCHUTCIIbHasA BJIA’KHOCTDH

Bo3ayxa. HacelenHslii map




3.33

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHbBIE MaTEPHAITbI

334

3.35

[InaBiieHne u KpucTauM3anus. Y IeJbHas TerioTa
riaBnenus. CyOonumarus

Y];)aBHCHI/Ie TEIJI0OBOro OajgaHca

3.3.6

TexHudyeckue  yCTpOMCTBa: TUTPOMETP u
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4YEHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJOTUHU

3.3.7

[IpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

SJIEKTPOAMHAMUKA

OJIEKTPOCTATUKA

4.1.1

4.1.2

OnexTpuzauus Teia. DJEKTpUueckuil 3apsia. [Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U IMMOJIYIIPOBOAHUKHU

4.1.3
4.14

3aKOH COXpaHEHHs 3JIEKTPUUECKOTO 3apsiia

B3aumopeinictue 3aps10B. 3akoH Kynona

DneKkTpruuecKoe ToJe. HanpsoxkénnocThb
ANEKTPUYECKOro noiid. IIpuHumn cynepno3unum.
JIuHMN HaNPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.7

Pabora CHUII 3JIEKTPOCTATHYECKOTO HOJISL.
Ilorenuuain. Pa3HOCTh NOTEHIINATIOB

IIpoBOogHMKM M JAHMINEKTPUKHM B IOCTOSHHOM
AIIEKTPUYECKOM ToJIe. Jusnexkrpudeckas
IIPOHUIIAEMOCTh

OnekTpoéMkocTb. KoHteHcaTop. DIIeKTpOEMKOCTH
IUIOCKOTO KOHJEHCATOpa. DHEPrusl 3apsyKEHHOIO
KOHJIEHCaTopa

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNIEKTPOMETP,  DJJICKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  DJIEKTPONPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJIEHCAaTOpa

4.2

IIOCTOSIHHBIN SJIEKTPUYECKUIN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

VYcenoBus CYIIECTBOBAHUSA IMOCTOSIHHOT'O
anekTpuueckoro Toka. Hcrounwku Ttoka. Cuna
TOKa. IIOCTOIHHBIN TOK




422

Hanpspkenue. 3akon Oma i1 yyacTka Lenu

423

424

DJIEKTPUYECKOE COIIPOTHUBJICHHUE. VYnenbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jbHOC, CMCEIIaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora anekrpudeckoro Toka. 3akoH J[xoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUYECKOTO TOKA
anekTpoiaBkymas cuina (mamee — JIJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Owma  jans mOnMHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METANIOB  OT
teMriepatypbl. CBEpXIIpOBOIUMOCTh

4.2.9

4.2.10

4.2.11

OnekTpuueckuii TOk B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITYYKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIMMOCTh MOJTYNPOBOAHUKOB. CBOHCTBA p-n
nepexoja. [lomynmpoBogHUKOBBIE TPHUOOPHI
DNeKTpUYECKUit TOK B 3JIEKTPOJIUTAX.
DNEeKTpoNIUTHYECKas JUCCOLUALINS. DIEKTPOIIN3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psad. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psna. Monuus. [1nazma

4.2.13

TexHHUUueCKue ycTpocTBa: aMIIEPMETP, BOJIBTMETD,
peocrar, HCTOYHHUKU TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AIIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

4.2.14

[IpakTueckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncToYHMKAa TOKa UM €ro
BHYTPEHHEro  compoTuBieHus.  Habmonenue
JIIEKTPOJIA3A

11 KIIACC




Kon
pa3jiena

4

4.3

Koanposepsiemoro
3J1eMeHTa

IIpoBepsieMble 3J1eMeHTBHI COIeP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAY KW A

43.1

IlocTossHHEIE MAarHuThbl. B3aumonaeiictBue
HOCTOSSHHBIX MarHuTOB

43.2

433

434

MaruuTtHoe noje. BekTop MarHuTHOW MHIYKLIHH.
IIpunnun cynepno3unuu. JIuHUM MarHUTHOU
AHIAYKLWU. Kaptuna  nuHwmit MAarHUTHOU
WHYKIIAU TOJISI TOCTOSIHHBIX MarHUTOB

MarnutHoe 1ose npoBoJHUKa ¢ TOkoM. KapTtuna
JUHUH TOJIA AJIMHHOTO MPSMOTO MPOBOJHHUKA U
3aMKHYTOI'O KOJIbIICBOI'O MPOBOJHUKA, KATYIIKH C
TokoM. OmbeiT  Opcrega.  BzaumopelictBue
IMPOBOAHUKOB C TOKOM

Cuna Ammepa, €€ MOJIyNIb U HAIIPaBIICHUE

4.3.5

Cuna JlopeHua, €€ MOIylb U HallpaBJICHHUE.
JIBukeHue 3apsHKeHHOM 4acTUIBI B OAHOPOTHOM
MarHuTHOM noje. Pabota cunsl Jlopenia

4.3.6
4.3.7

SIBneHue IIEeKTPOMAarHUTHON MHAYKIIMHU

IToTok BCKTOpa MarHuTHOM HHAYKIIUU

4.3.8

OJC wuHaykuuu. 3aKkOH AJIEKTPOMAarHUTHOM
nHaykunn dapanes

4.3.9

4.3.10

Buxpesoe anexrpuueckoe nose. 9J1C naaykunn
B MPOBOJHUKE, IBUKYIIEMCS MOCTYNAaTeIbHO B
OJIHOPOJHOM MarHUTHOM I10JI€

IIpaBuno Jlenna

4.3.11

4.3.12
4.3.13

NunyktuBHOCTH. SBNeHnEe camonHaykuu. 3/C
CaMOUHIYKITUN

3Hepr W1 MArHUTHOT'O ITOJISI KaTyYIIKU C TOKOM

DJIEKTPOMArHuTHOE MOJIe

4.3.14

4.3.15

Texauueckue YCTPOWCTBA: MMOCTOSIHHBIC
MAarHHUTBhI, 3JIEKTPOMArHUTHI, JIEKTPOJIBUTATEND,
YCKOPHUTEIIH 3JIEMEHTapPHBIX JaCTHII,
WHIYKIIMOHHAS M€Yb

[TpakTuyeckue paboThl. M3ydeHue MarHUTHOTO
I0JIS1 KaTYIIKH ¢ TOKOM. MccnenoBanue NecTBUs
IIOCTOSIHHOTO MArHWTa Ha paMKy C TOKOM.
HccnenoBanue  sBIEHUS  DJIEKTPOMArHUTHOU
WHIYKIUU

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUYECKHUE U 3JIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

KoneobarensHas cucrema. CBoOoHbIE
KoseOaHusl. I"apmonnueckue KoJieOaHusl.
[Tepuon, yactoTa, amruTyaa u asza KoIeOaHmi

[IpyXuHHBIN MasITHUK. MaremaTnueckui
MasiTHUK

YpaBHeHue TapMOHUYECKUX KoJIeOaHuH.
Kunematuyeckoen JMHAMUYECKOE OINHUCAHHE
K0J1e0aTeIbHOTO ABM)KEHUS

IIpeBpamieHue 5SHEpruM NpH TapMOHMYECKHUX
kosneOanusax. CBs3p aMIUIMTYIBI KOJEOaHHUN
MCXOJHON BEJIMYMHBI C aMILTUTYAaMH KojeOaHui
€€ CKOPOCTU U YCKOPEHHUS

5.1.5

KonebaTenbHblit KOHTYP. CBobOoHbIE
AJIEKTPOMAarHWTHbBIE KoOJeOaHUS B HI€aIbHOM
K0J1e0aTeJIbHOM ~ KOHTYpE. AHAJIOTUs MEXAY
MEXaHUYECKUMHU u 3JIEKTPOMArHUTHBIMU
konebanusmu. ®opmyna Tomcona

5.1.6

3akoH COXpPAaHCHUA OHCPIrud B HUACAIIBHOM
K0J1e0aTeIbHOM KOHTYpE

BBIHY)K,HGHHLIC MCXaHHYCCKHEC KoJieOaHus.
Pe3onanc. Pe3onaHcHas KpuBas. BBIHY)KI[CHHLIC
SJICKTPOMArHUTHBIC KoJIeOaHMsI.

IlepemeHHBII TOK. CunyconanbHbIN
[IEPEMEHHBIN TOK.

5.1.9

MOHIHOCTI) HepeMCHHOFO TOKaA. AMHJ’II/IT}’I[HOC nu
JICUCTBYIOIIEE  3HAYEHUWE CHJIbI TOKa H
HaprDKeHI/ISI

5.1.10

Tpancpopmarop. IIpomsBoacTBo, mepenauya u
norpebieHue IIEKTPUUECKOMN SHEPTHH.
OKOJIOTMYECKNE PHUCKH IIpU  NPOU3BOJICTBE
ANEKTPUYECKOMN DHEPIUH. KynbTypa
HCITOJIb30BaHUS 3JIEKTPOIHEPT U B
[TOBCEJHEBHOM KU3HU

5.1.11

5.1.12

TexHuueckue yCTpoiicTBa: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUHU 3JIEKTpoIepead

[IpakTuueckue paboThL. UccnenoBanue
3aBHCHMOCTH TIEpHOJa MallbIX KoJieOaHul rpys3a
Ha HUTU OT JUIMHBL HUTH M MacChl Tpy3a.
HccnenoBanne nepeMeHHOrO0 TOKa B LIEMU U3
MOCJIEZI0BATENbHO COEIUHEHHBIX KOHIEHCATOpa,
KaTyIIKH U PE3UCTOpa




5.2

MEXAHUWYECKUE U 9JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

523

Mexanuueckue BOJIHBI, YCIOBUS
pacnpocTpaHEHHUsI. [lepuon. Ckopoctb
pacnpocTpaHeHus U JJiMHa BOJHBL. [lonepeunbie
Y TIPOJIOJIbHBIEC BOJHBI

Hutepdepennus u g pakiys

MEXaHUYECKUX BOJH

3Byk. CxkopocTh 3BykKa. ['poMKOCTh 3ByKa.
BricoTa Tona. TemOp 3ByKa

524

ONeKTPOMarHUTHbBIE BOJHBL. Y CJIOBUS U3JIy4YE€HUS
AIIEKTPOMArHUTHBIX BOJIH. B3anmuas
opueHrauss BektopoB E, B wm v B
AJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE,
IIPEJIOMJIEHUE, nonsipuzanus,  IUQPaKIus,
untepdepenus. CKOpPOCTh 3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

5.2.7

[ITkana >MeKTPOMArHUTHBIX BOJH. lIpuMmeHeHue
AJIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

[lpuHIMIBI ~ paguOCBSI3M U TEJICBUACHHUS.
Panuonokanus. D1€KTpOMarHuTHOE 3arpsi3HEHHE
OKPY’KaIOIIEH Cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
UHCTPYMEHTBI, YJIBTPa3ByKOBas IUAarHOCTHKA B
TEXHUKE U MEIMLMHE, pajxap, paauolpUEMHUK,
TeJIeBU30D, aHTeHHa, TenedoH, CBU-neun

53

5.3.1

532

OIITUKA
[IpssmMonuHEiHOE pacnpoCTpaHEHUE CBETa B
oxgHopoaHoM cpene. JIyu cBera
OtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n300pa’keHHii B TUIOCKOM 3epKalie

533

534

5.35

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUSA
cBeTa. AOCOJIOTHBIN MOKa3aTeab MPeIoMIICHUS

ITonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbii
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

Hucnepcust cBera. CIOXHBIH cocTaB 0enoro
cBerta. [lBer

5.3.6

Cobwuparorue U pacceMBaroIIne JUH3BI. TOHKas
nuH3a. POKYCHOE pacCTOSIHUE M ONITUYECKas cuila
TOHKOW JuH3BI. [locTpoeHne wu300pakeHUi B
coOuparoIMX W  pacceuBalOIIUX  JIMH3aX.




@opMyIia TOHKOH JIMH3BIL. Y BEJIMYEHHUE, 1aBAEMOE
JIMH301

537 IIpenensl  OPUMEHUMOCTH  IF€OMETPUYECKOU

ONTUKH
HNuTtepdepennus CBeTa. Korepenrtnsie
538 MCTOYHUKHU. Y CIIOBHS HAOIIOIEHUSI MAKCUMYMOB
o U MUHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE

OT ABYX CI/IH(1)3,3HBIX KOI¢pCHTHBIX HCTOYHUKOB

Hudpaxkus csera. Judpakuumonnas pemérka.
YcnoBue HaOMIOIEHUSI TJIABHBIX MaKCHMYMOB
IpH MaJeHUd MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIUOHHYIO PEIIETKY

5.3.10 [Tonsipuzanust cBera

5.3.9

TexHuyeckne  yCTpOWCTBA:  O4YKHM,  JIyIa,
5311 ¢oroanmapar, IIPOCKIIMOHHBIN amapar,

MHUKPOCKOII, TEJECKON, BOJIOKOHHAs OITHKA,
TU(PaKINOHHAS PEHIETKA, TTIOISPOU]]

[TpakTueckue padotel. M3mepeHnue mokaszaTens

5312 IPETOMIICHUS. HccnenoBanue CBOICTB
e n300pakeHui B JINH3aX. Habmronenue

JIACIIEPCUU CBETA
BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

I'pannns IIPUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynaTel TEOPUHU
6.1 OTHOCHUTEJIBHOCTU: UHBAPUAHTHOCTb  MOJIYJIA

CKOpOCTH  CB€Ta B  BaKyyme, IPUHLMI
OTHOCUTEJILHOCTA DHUHIIITEHHA

6.2 OTHOCHUTEIHLHOCTE OOIHOBPEMCHHOCTH.
. 33.MGJIJICHI/IC BPEMCHU U COKpPAIICHUC OJIMHbI

6.3 DHeprusi 1 UMITYJIbC CBOOOHOM YaCTHUIIbI
CBsi3b  Maccbl C DHEprued U HUMIYJIbCOM

6.4 CBOOOIHOMN YaCTHUIIBI. DHEPTHUS MTOKOSI CBOOOTHOM
YaCTHIbI

7.1

KBAHTOBAS ®U3UKA
BJIEMEHTEI KBAHTOBOI OIITUKH

®otonsl. dopmyna IlnaHka cBsI3M SHEPrUun
7.1.1 ¢doToHA ¢ ero 4yacToTOH. DHEpPrus W HUMILYIIbC
¢doroHa

OtkpeiTHe U wuccienoBanue  (Gorodddekra.
Oneiter A.I'. CroneroBa. 3akonsl Gpotorddexra




7.2

7.3

VYpaBHenue DifnmreriHa s poTorddexTa.
«Kpacnas rpanuma» ¢potodddexra

7.1.4
7.1.5

Hasnenue ceera. OnbiTel [1.H. JIebenena

XUMHAYECKOE NEUCTBUE CBETA

7.1.6

TexHuuecKkue yCTpOMCTBA: (OTO3IEMEHT,
dboTogaTuuk, CoTHEUHAs OaTapes, CBETOAMO]]

CTPOEHUME ATOMA

7.2.1

Monens aroma Tomcona. OnbiTel Pesepdopna
10 UCCJIEI0BAaHUIO CTPOEHUS aToMa.
[TnanerapHast MOJeNlb aTOMa

7.2.2

IToctynatel bopa. M3nydenue u norioueHue
(OTOHOB TpH MEpexojie aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyro. Buasl cnextpo. Croextp
YPOBHEW SHEPTUH aTOMa BOJAOpPOAA

7.2.3

7.2.4

7.2.5

BosiHOBBIE cBOMCTBA yacTull. BonHel ne bpoitns.
KopnyckyisipHo-BOJIHOBO#M yallu3M.
Judpakiius 2JIeKTpOHOB Ha KpUCTaIax
CrnoHTaHHOE U BBIHYXIEHHOE  M3JIy4Y€HUE.
YCTpoiicTBO M IPUHIIKIT pabOTHI Jlazepa
TexHuueckne  yCTpOMCTBa: CIEKTPaIbHBII

aHanu3  (CIEeKTPOCKON), Jia3ep, KBAHTOBBIN
KOMIIBIOTED

7.2.6

[IpakTueckue paboTHlI. Habmonenune
JIMHENYaToro CreKkTpa

ATOMHOE A1PO

7.3.1

Meronsl HaOJII0/IEHUS U PErucTpanuu
JJIEMEHTAPHBIX YaCTHUIL

7.3.2

OTKpBITHE paIOaKTUBHOCTH. OnbITHI
Pesepdopna mo  ompeneneHuio  cocTaBa
paanoakTUBHOrO u3nydeHus. CpoiicTBa anbda-,
oera-, ramMmma-Hu3JIy4eHHUs. Bnusinue
paZoOaKTUBHOCTH Ha )KMBBIE OPTaHU3MBI

7.3.3

7.3.4

OTkpbITHE TIPOTOHA W HeWTpoHa. HykioHHas
Mozenb siapa [eiizenOepra — MBanenko. 3apsia
sapa. MaccoBoe unciio sapa. M3otomnsl
Anbda-pacniaa. DIEKTPOHHBIA U MO3UTPOHHBIN
Oera-pacma,. ["amma-n3nyuenue. 3aKoH
pazgMoaKTUBHOIO pacnana

7.3.5

OHeprusl CBsI3U HYKJIOHOB B sifipe. SIepHbIe CUIIBI.
JedexT macchl siapa

7.3.6

SAnepubie peakuuu. JleneHue u CUHTE3 Alep




7.3.7

Snepusiii  peaktop. TepmosinepHBI  CHHTES.
ITpoGaembl 1 NepCHEeKTUBBI A1EPHON SJHEPTEeTUKH.
DKOJIOTMYECKHE aCIEKTHI SIIEPHON YHEPTETUKU

7.3.8

7.3.9

7.3.10

OnemeHTapHble YacTUlbl. OTKPHITHE IO3UTPOHA.
OyHAaMEHTAJIbHBIE B3AUMOAECHCTBUS
TexHuueckue yCTpOWCTBA: IO3MMETpP, Kamepa
Bunbcona, siaepHslii peakTop, aToMHas bom0a

[Tpaktnyeckue pabotel. McciaemoBanue TPEKOB
4gacTHI] (110 TOTOBBIM (hoTOrpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3nHoro Heba. Co3Besnus, spKUe 3BE3IBI,
IUIAHETHI, UX BUJIUMOE JBHIKEHUE

8.2

Conneunas cucreMa. Ilnanersl 3eMHON TpyMIIbL.
IInaneTeI-TUTAaHTEI U WX CIIYTHUKH, KapJIMKOBBIC
11aHeTsl. Masble Testa ColHEeYHOM CUCTEMBI

8.3

8.4

Conane, gorochepa u armoctepa. CoHeuHas
AKTUBHOCTH

Uctounuk sHeprun CosiHiia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPHUCTHKHU: Macca,
CBETUMOCTb, paauyc, TeMIreparypa, ux
B3aMMOCBs3b. /[narpaMma «CneKTpabHbIN Ki1acc
— CBETUMOCTB). 3BE3 B! rJIaBHOM
IMOCJIEIOBATEILHOCTH. 3aBHCUMOCTh «Macca —
CBETUMOCTB TS 3BE3]1 rJIaBHOM
IMOCJIEIOBATCILHOCTH

Buytpennee ctpoenue 38€31. CoBpeMEHHbBIE
MPEACTABICHUS O MPOUCXOXKIACHUU M SBOJIIOLUHU
ComHiia 1 3B8E€31. DTallbl )KU3HU 3BE3]1

8.7

Mneunslii [1yts — Hama [Namaktuka. CivpansHas
cTpykrypa [anaktuku, pacnpeneieHue 3BE3],
ra3a u nslau. [lonoxenue u neuxxenue CosHua B
l"anakTuke. ITnockas u cepuueckas
noacucTemsl ['ajtlakTuku

8.8

Tunbl ranakTuk. PaguorasiakTMKW M KBa3aphbl.
UeEpHbie IbIpHI B iApax rajlaKTUK

8.9

Bcenennas. Pacmmmpenune BceenenHoinl. 3akoH
Xab06ma. PazOeranme ramaktuk. Bo3spact wu
panuyc Bcenennoi, teopus bonbioro B3phiBa.
Mogens «ropsiueit  Bcenennoit». PenukToBoe
U3JIy4eHUE




8.10

MaciradHas
MeTtaranakTuka.
aCTPOHOMUU

CTPYKTypa
Hepewménnnie

Bcenennoin.
poOJIEMBI



IMPOBEPAEMBIE HA EI'D 11O ®U3UKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHON NPOTrPaMMBbI CPeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMUpOBaHHOCTE YMEHHI pPACIIO3HABATh (DU3MYCCKHUE SIBICHUS

(npoueccm) 1 0OBICHATH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMun q)HBI/IIIGCKI/IMI/I IIOHATUAMHU H

BCJIIMYMHAMHU, XapPaKTCPU3YIOILINUMU (1)I/ISI/I‘IGCKI/IG IIpoueCChl

CdopMupoBaHHOCTb yYMEHHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJEKYISIpHOW  (U3MKM U  TEPMOJUHAMHKH,
AIIEKTPOAMHAMUKY, KBAHTOBOH (DM3MKM ISl aHAIM3a U OOBSCHEHUS
SBJICHUN MUKpPOMMpA, MAaKpOMHUpaA U MEramMpa, pasjinyaTb yCIOBHS
3 (rpaHu1Bl, 001aCTH ) TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImuit xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYEHHOCTh
UCIIOJIb30BAaHUSl YAaCTHBIX 3aKOHOB; AaHAJIM3UPOBATh (PUINUYECKUE
MPOLECChl, HCMOJb3ysl OCHOBHBIE  IOJOXKEHUS, 3aKOHBl U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCT, YMEHHUS Pa3jINyYaTh YCIOBUS MPUMEHHUMOCTH

Mojiesiel PU3nYecKuX TeN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3a/Jaud C SIBHO
3aJJaHHOM M HEeSBHO 33JJaHHOM (PU3MUECKO MO/EIbIO: HA OCHOBAHUHU
aHaJgu3a yYCJIOBHS BHIOMpPATh (PU3MUECKHE MOJICTH, OTBEYAOIIHE
TpeOoBaHUAM 3a/1a4y, MIPUMEHSATH bopMyIbI, 3aKOHBI,
5 3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaT€MaTU4YeCKMX METOJOB  pEIIEHUs  3ajad,
MPOBOAMTH pacy€Thl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
AHAIM3UPOBATh PE3YJIbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IMOITYYEHHBIX PE3yJIbTaTOB

Pemarp kauecTBeHHBIE 331a4H, TPeOyIOIIMEe TPUMEHEHUS 3HAaHUH U3
pa3HBIX pa3leioB MIKOIBHOTO Kypca (U3MKH, a TAaK)Ke MHTErpaluu
6 3HAHUM M3 JPYrux MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAUBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUM C OMOpoll Ha

HN3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




BnageHne  OCHOBHBIMM ~ METOJaMM  HAYy4YHOIO  IIO3HAHUS,
UCTIONIB3YEMBIMA B (PU3UKE: TPOBOJWUTH TPSIMbIE W KOCBCHHBIE
u3MepeHus: (U3UYECKUX BEIMYUH, BbIOMpas ONTUMAalbHBIA CIIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/bI OIICHKH MOIPEIIHOCTEN
U3MEpEeHUH, IPOBOJUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (hru3mueckux
BEJIMYMH C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIBb3YS (PU3UUECKHe TeOpUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTo SKCIIEpPUMEHTA U
y4eOHO-UCCIIEI0BATENbCKON  JI€ATEIBHOCTH C  UCIOJb30BAHUEM
nU(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M NMPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeIIOBEKa, CBSI3aHHOW C (PU3WYSCKUMHU MPOIECcCaMHu, C TO3UIHMA
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUH O palroOHaIbHOM
MPUPOJONOIb30BAHUHN, a TaKXe€ pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUIsl JAJIbHEHIIEro pa3BUTHS

YeJI0BEYECKOr0 00IIECTBA

10

OBnazneHue pa3aMuHbBIMM crocobamMu paboTel ¢  uHGpopManuei
(Gu3NYECKOT0 COJEp)KaHUs C HCIIOJIb30BAHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIue
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI Ui aHaIu3a U
00BsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHUS

HeOECHBIX TEJI, DBOJIIOLIMH 3BE31 1 Beenennoi




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O ®U3UKE

Kon Kon
pasaena/r Jj1eMe
eMblI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

MexaHn4ueckoe JABUIKCHUC. OTHOCHUTENHLHOCTD

MEXaHHUYCCKOTO JIBUKCHUA. Cucrema orcuéra

MarepuaibHas TOUKA.

TpPacKTOPHA

Eé& pammyc-BeKkTop:
Fe)=(xle ) e ) =(e)),

TpaeKTOopII,

IepeMelleHe: :}
AF =F(t))—7(t) =Ty =7, = x
= (Ar, Ay, A2),

Iy TE.

CIoKeHIIe TIepeMeIeHHi:

A =0y + A7,

Brruucnenue nepeMenieHus 1 myTu MaTePUAIIbHON TOUYKH

IIPU IPSIMOJIMHEHHOM JIBMKEHUH BJIOJIb OCH X IO TpaduKy

3aBHCHMOCTH Vx(t)

CkopocTh MaTepuaIbHONU TOUKHU:

= j'r' = [Ux LU, ]

U, =—L =X,. aHAJOINYHO v, =Y,, U_=Z/
t—=0

CrnozkeHIle cKopocTell: g, =0, + 0, -




1.1.6

" . Av
YCKD[JEHIIE MaTepPHAIEHOII TOYKIL a = —\J =u
t—0

a. =

At

Au,
) At Ar—s0

PaBHOMEpHOE NPAMOIIMHENHOE ABUKECHUE:

xX(t) = xg + Uyt

Uy (t) — vg, = const

PaBHOYCKopeHHOG HpﬂMOJ’IHHCﬁHOG JBHXKXCHHUC:

at
x(t)=x,+u,t +——

v (t)=v, +at

a, = const

UJEI - Lf‘f = 2{.'1_ ["’-2 _Il]

L
ITpn JBIDKEHINI B OTHOM HAIIpaBIEHHI IyTh S = _L

=(v,),". amanorrmo a, =(v, ). a.=(v.),

[

+U

CBoOoaHoe majeHne. Y cCKopeHrue CBOOOTHOTO TaICHHS.

Vi

Vo a

(0] Xo \'.—

JIBmkeHue Tena, OpOIIEHHOTO MO/ YTJIOM 0L K TOPU30HTY:




[.r{r} =x; +U, f=x+U,cosa-f

v.(t)=v,, +gt=p,5mna— gt

=0

(=
o
g =-g=const

X

{ux(r] = U, =, oS0

1

1.2

KpuBonuneirinoe nBuxeHue. [[BrmkeHne MaTtepuaibHOM
TOYKH IO OKPY>KHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

1.1.8 [Ipy paBHOMEPHOM JBHKEHUH TOYKH IO OKPYKHOCTH

_27‘[_2
w = T = 4]

. LleHTpoCTpeMUTENBHOE YCKOPEHUE TOUKH:

. [TomHOE yCKOpEHHE MaTepUaIbHOU TOUYKHU

Teépaoe Teno. [locTynarenbHOE U BpalllaTeIbHOE IBUKEHHUE

1.1.9 .
TBEPAOTO TeIa
JMUHAMUKA
121 Nuepuunaneubie cucremsl oTcuéra. Ilepseiii 3akoH HeroToHA.
[IpuHnunn otHOCHUTENBHOCTH ["anmunes
Macca tena. IIIOTHOCTE BeliecTBa:
m
1.2.2 =7
T

Cuna. [TpyHUUMNI Cyneprno3uivu CUI:

1.2.3 - c
FpaBHOAeﬁCTB = Fl + F2+- -




1.2.4

1.2.5

Bropoii 3akon HeroTona: ajist matepuanbHoit Touku B UCO

-
>

F1 = maq

Ap = FAt

npu

F = const

-—

—

Flj! FEI

Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpHAIIBHBIX TOYEK:

>

Fip = —Fy

1.2.6

1.2.7

3aKkoH BCCMHUPHOI'0 TATOTCHHA: CHUJIbI IMPUTSKCHHUA MCKIY

TOYEYHBIMU MacCaMH PaBHBI
mim;

F=6—p

Cuna Tspkectu. LleHTp TspKecTH Tena. 3aBHUCHUMOCTH CHIIBI
TSDKECTH OT BBICOTHI h Ha/l MOBEPXHOCTHIO TUTAHETHI PATNYCOM
RO:

GMm

9= R, + h)?

Cuna ynpyroctu. 3akoH ['yka:

1.2.8

Cuia Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

Ep = uN




Cuiia TpeHust TOKOSI:
Ep, < uN

Koaddurment tpenns

[laBiienue:

1.2.9 p=—

1.3 CTATUKA

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUsA:

1.3.1
[M| = Fl, rme 1 — medo cuibi

-

F

OTHOCUTENIbHO  OCH, Ipoxonsdmell  uepes  Touky O
IIEPIEHIUKYIAPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTepHAIbHBIX

TOYCK:

- -

myr, +myry+...

T,
1.3.2 HLM. mq +my+...
B onHOpOgHOM T0OJIE TSXKECTH
(g = const)

LOEHTPp MaCC TEJIa COBIMAAACT C €ro HCHTPOM TAXKCCTH

VYcnosus paBHoBecus TBEpaoro tena B MCO:
[My+M,+...=0

133 o
|E+Fy+...=0

4 3akoH Ilackansa

JaBnenue B )xuaKocTH, mokosiieics B UCO:

P =Dpo+pgh




3akoH Apxumena:

N
>

FApx = _PBbITeCH

€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

FApx = ngBbITECH

VYcioBue miaBaHus TEN

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

NMnynbsc MmaTepuasbHOM TOUKU:

p=mv

Nmmnynsc cuctemsl Tei:

p=p; +p2t..

3aK0OH M3MEHCHUS U COXpPaHCHUSA UMITYJIbCA:

B UCO

- -

Ap = A(pl + p2+' ' ) = FlBHeLLIHAt + FZBHSLHHAt+' -

B CO , ecitm

Ap = A(py +pp+...) =0

, €CITH

- -

FlBHe]_LIH + F2BHem1—1+- ..=0

PeakTtuBHOE ABHKEHHUE

F
‘*{Aﬁgx‘

PaboTa cutbl Ha MaIOM TIepeMeIIeHUH:




:1=|}?'|-|;'l'l.f'|-c05 a=F, - Ax

a F

D
MoIHOCTE CHUJIBI:

CCJIM 3a BpEMs
145 A

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-vu-cosu

Al

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH:

mv p
E = — = —
KHH 2 Zm

1.4.6

3aK0H M3MEHECHHUS KHHETUYECKOU OHEPTHUU CUCTEMBI

MatepuanbHblxX Touek: B MCO AEkun = A1 + A2 + ...

IloTenumanpHas OHEPTUsA:

JUIA ITIOTECHIIUAJIBHBIX CUJI

Ay = E1n0TeHu - EZHOTeHu_: AEHOTeHu

HOTCHHH&HLHaﬂ OHEPTHUA MaTepHaHBHOﬁ TOYKHU B
OZIHOPOHOM IIOJIE TSIKECTH:
1.4.7 EHOTeHu = mgh

[TorennuansHast SHEprus yrnpyro aeoOpMUpPOBAHHOTO Teja:

kx?
EHOTeHu = T

1.4.8 3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUUECKOM SHEPTUH:




Euex = Esen ~ Enoresn.
B IICO AE,;x = Agcex nenorenm. cuns
B IICO AE,ex = 0, eClI Agcex menoresn. cux = U

1.5 MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

l'apmonnueckue  kojeOaHUS ~ MaTepUANbHOM  TOYKH.
Ammntyna u dasza konedbanuii. Kunemarndeckoe onvcaHue:
x(f) = Asin( @t +o,),
v, () =x;.
a(n=(v ), =—o"xf) =a +a'x=0,
IJI€ X - CMEILIEHUE U3 PABHOBECHSI.

JlnHamMuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
1.5.1 - OTO 3HAYMUT, YTO
E, = —kx.
DHepreTHuecKoe OIMCaHue (3akoH COXPaHEHUs

MEXaHUYEeCKOH BHCPFI/II/I)Z

CBsi3p aMIUTUTYIBI KOJEOAHWI CMEIIEHUsT MaTepuaaibHON

TOYKH C aMIUTUTYIaMU KojeOaHuil €€ CKOPOCTH U YCKOPEHUS:

Upe =04, a__ =04

[Tepron u yacToTa KoIeOaAHMIA:
2r 1

0 A"

[Tepnonx manmbix CBOOOJHBIX KOJIEOAHMI MaTEeMaTHYECKOTO
1.5.2

MasiTHHKA:

T=21\{I
E

[epron cBOOOTHBIX KOJIEOaHUN MPYKUHHOTO MasiTHUKA!




T = 2:1'[ E
1.5.3 Brinyxnennsie konebanus. Pezonanc. Pesonancuas kpuBast
[lomepeunsle  u  mpomoibHble  BOJHBL.  CKOpPOCTH

pacrupoCTpaHCHUA U JJIMHA BOJIHBI:

v
A=vl =—
1.54 v

WuTepdepennys u audpaxiust BOIH

1.5.5 3Byk. CKOpOCTb 3ByKa

MOJIEKYJISAPHAS ®U3UKA. TEPMOAMHAMUKA

2.1

MOJIEKVYJISIPHAS ©U3NKA

Mopenu cTpoeHMs ra3oB, KUAKOCTEN U TBEPABIX Tenl. IlycTh
TepMOJIMHAMHUeckast cuctema (Teno) coctouT u3 N

OJIMHAKOBBIX MOJIEKYJI. TOTr/1a KOJTMYECTBO BEIIECTBA

N m
vV=—=—
Ny
2.1.1
e
Ny
— 4rciio ABOTaIpo, m — Macca CUCTEMBI (Tena),
u
— MOJISIpHAas Macca BelllecTBa
2.1.2 TemnmoBoe IBUKEHUE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanMoelicTBUE YacTHI] BENIECTBA

2.14 Huddysus. bBpoyHoBckoe ABUKEHHE
2.1.5 Monens uneansHoro rasa 8 MKT

CBs3b MCIKAY NaBJICHUCM U CpeﬂHeﬁ KUHETHYECKOMU SHEpT uei
IMOCTYNATCJIbHOI'O TEIIJIOBOI'O ABUKCHH A MOJICKYJT HACATIBHOI'O

2.1.6 rasa (ocHoBHOe ypasHeHue MKT):

1 (mo*| 2 —
p=-myw'=n-| ———|=n-__
2 3




rae m0 — Macca OJTHOM MOJIEKYJIbI,

n=v

- KOHICHTpaUAg MOJICKYJI

2.1.7 AbcomotHas Temneparypa: T =t +273K

Csi3b  TemmepaTypel ra3a coO CpeJHed KHUHETHYECKOMH
SHEpPrHe MOCTYNaTEIbHOTO TEIJIOBOTO JBUXKEHHUSA €ro

MOJIEKYIIL:

-

mgv
2

£ =

kT

b | L

m————

2.1.9 VYpaBuenue p = nkT

MOI{CHB HACaJIbHOI'O ra3a B TCpMOJUHAMUKCE:

| Vpaprernse Menrereera — Kiareipora
| BEIpeUKeHHe 1 BHYTPEHHEH SHEPIHH
VpaepHeHIle MeHzaeneepa — KnameiipoHa (mpHMeHI

3AIIICIH):

oV =""RT =vRT =NkT, p=PF*L
2.1.10 LL LL

BripaxKeHIle /111 BHyTpeHHell 3HepIiil 0IHOaTOMHOT

raza (IplMeHIMBIe (QOPMEI 3aIlICH);

L‘=%vRT =%NkT=iERT =ve, T= %pV

2

3akoH JlanbTOHA 1J14 1aBJI€HUS CMECU Pa3pEKEHHBIX Ira30B:




2.1.12

2.1.13

N3omporieccsl B pa3peKEHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJieKyJ N (C TOCTOSTHHBIM KOJIMYECTBOM BEIECTBA V):
m3orepMma (T = const): pV = const

nzoxopa (V = const):

P
== t
T cons

n3zobapa (p = const):

= const

N <

I'paduueckoe npeacrasnenue usomnpoiecco Ha pV-, pT-u VT-
JuarpaMmmax.

OO0beIMHEHHBIA ra30BbIH 3aKOH:

pV ,
T = cons

I ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCLIH_IeHHBIe U HCHACBLIIICHHBIC IIAphbI. KauecrBennas
3aBUCHUMOCTD IIJIOTHOCTH W OABJICHUA HACBIIICHHOI'O Imapa OT
TEMIICPATYPBI, UX HEC3aBUCUMOCTL OT 00BéMa HaChIIICHHOTI'O

napa

2.1.14

2.1.15

2.1.16

BiaxxHoCTh BO3IYXA.
OTtHocuTENbHAS BIAXKHOCTB!

(l) _ Pruapa (T) _ Prapa (T)
Puaceimnapa (T) Puaceimnapa (T)

H3MeHeHune arperaTHbIX COCTOSIHMI BEUIECTBA: MCIAPEHUE U
KOHJICHCAIIUs, KUTICHUE KUJIKOCTH
N3MeHenue arperaTHbIX COCTOSIHUM BEILECTBA: IUIABJICHUE U

KpucTtajliu3anusa

2.1.17

[IpeobpazoBanue 3Hepruu B (Ha30BBIX MEPEX0aax

22

TEPMOJJUHAMHKA

221

TemoBoe paBHOBECHE U TeMIIepaTypa

222

Bnyrtpennss sHeprus




Tennonepenaya kak crocod N3MEHEHHsI BHYTPEHHEH SHEPTUH

2.2.3 0e3 coBeprieHUs paboThl. KoHBEKIMS, TEIIONPOBOIHOCTD,
W3IIy4eHUE
KonmuecTBO TEMIOTHI.
V nenpHas TEINIOEMKOCTE BEIISCTBA C:
224
Q = cmAT
VY nenpHas Temiora napoodpasosanus L: Q = Lm.
2.2.5 VenbHas TerioTa miasiaeHus A: Q = Am.
VY enpHas TE0Ta Cropanus TOIMBa q: Q = gm
DneMeHTapHas padoTa B TEPMOJIMHAMHUKE:
A = pAV
2.2.6
Breruncnenne pabotel 1mo rpaduky mpomecca Ha pV-
JarpaMmme
[IepBrlii 3aKOH TEPMOANHAMUKH:
Q12 =AUy, + Ay = (U —Uy) + Ay,
2.2.7
Annabara:
Q12 = 0= Ay, = (U; — Uy) = AUy,
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpaTtumele mporiecchbl
[Ipunuune! aeiicTBus Ternosix MamuH. KIT/T:
229 n= - =1-
MakcumansHoe 3Hauenue KI1/1. Iukn Kapuo:
I —-T T
2210 max M = M gy e e S 1 3
T warp T arp
2.2.11 YpaBHEHHE TEIIOBOTO OallaHca:




Q1 +0Q;+0Q3+...=0

OJIEKTPOAMMHAMUKA

OJIEKTPUYECKOE IIOJIE

OnexTpuzanus Ten U €€ NPOosIBICHUs. DIEKTPUUECKUN 3apsl.
JBa BuIa 3apsga. DJIEMEHTAPHBIA DJICKTPUUYECKUN 3apsii.

3akoH COXPAHCHUSA SJICKTPUUICCKOI'O 3apdaia

BsaumopeiictBue 3apsiioB. Toueunsle 3apsabl. 3aKOH
Kynona:
B OJIHOPOZHOM BELIECTBE C AUDIIECKTPUIECKON

IPpOHUITACMOCTBIO

F:k|q1|'|1q:= 1 _|§"1|"?:

o dmee,  1°

aﬂeKTpI/I‘leCKOG nmone. Ero pgelicTBue Ha QJICKTPHUYCCKUC

3apsabl

Hanpsok€HHOCTD 37€KTpUUECKOTo HOJIS:

-

o F

qnpo6ﬂbn71

Ilone Toueynoro 3apsaa:

OIHOPOJHOC IIOJIC:

>

E = const.

KapTune! nvHMA HanpsHKEHHOCTH 3TUX MTOJIEN

HOTGHHI/IEUIBHOCTB SJICKTPOCTATHUYICCKOI'O ITOJIA.

Pa3zHoCTh MOTEHIIMATIOB U HANPSIHKEHUE:
A1z = q($1 — P2) = —qAp = qU.




HOTCHHI/IaJIBHaH SHEprud 3apsgaa B 3JIICKTPOCTATUYCCKOM

I10JIC:
W =q¢

HOTCHHI/IEUI OJICKTPOCTATUYCCKOI'O I10JIA:

¢_Y
T q

CBsi3b HaHpﬂ)KéHHOCTI/I oJIs1 1 Pa3sSHOCTU NOTCHUOWAJIOB JJId

OJHOPOJHOTO JJICKTPOCTATHYCCKOI'O ITOJIA: U=Ed

HpI/IHHI/IH CYIICPIIO3UTNHU SJICKTPUICCKHUX MTOJICH:

E :E1+E2+...,¢ :¢1+¢2+...

[IpoBOOHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU ITPOBOAHHUKA

Et=0

, BHYTPH ¥ Ha IOBEPXHOCTH MPOBOJHHUKA ( = const
JusnexTpuku B JJIEKTPOCTATUYECKOM oJIe.

JysnexkTpudeckasi IPOHULIAEMOCTD BEILECTBA €

KOHI[CHC&TOp. QHCKTpOéMKOCTB KOHACHCATOpa:

q
C==
U

DeKTpoEMKOCTh TIOCKOTO KOHJICHCATOpa:

£gpS

d

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q=q + q2+""U1 = U2 =-'-'Cnapam] - Cl + C2+
3.1.10




3.2

IlocnenoBaTeabHOE COCIUHCHIE KOHACHCATOPOB:

BHC];)FI/IH 3apsKCHHOI'O KOHACHCAaTOopa:

U Ccu? gq*

3.1.11 WC:q?:T:g—C

3AKOHbI ITIOCTOAHHOI'O TOKA

Cuna Toka:

1=24

3.2.1 At a0

ITocTostnabIl TOK: I = const

Jns mocrosiHHOrO TOKA q = It
329 VYcnoBust CyIecTBOBaHUS JIEKTPHUUECKOTO TOKA.

Hanpsokenne U u O/IC E

3akon OMa 1t y9acTKa IeTu:
323 I = v

R

DIEeKTpUYECKOe CONPOTHUBIICHHUE. 3aBUCHUMOCTh

COTIPOTHUBIICHUS OJTHOPOJHOTO MPOBOJHHMKA OT €r0 JUTHHBI U
394 ce4eHHs. Y 1eIbHOE COMPOTUBIIEHUE BELIECTRA.

l
R= ps
Hctounnku Toka. 3/]C ucTouHnka Toka:
R —

3.2.5 q

BuyTpeHHee conpoTuBIeHUE HCTOYHHUKA TOKA

3.2.6




3akon OMa a1 oHOU (3aMKHYTOM) 35ieKkTpruueckoit nenu: E

= IR + Ir, oTkyzna

HapannenLHoe COCIMHCHUC ITPOBOJIHHUKOB:

I=11+12+...,U0U1=02=...,

1 1 + 1 +
Rnapa}m Rl RZ

3.2.7
HOCJ’ICI[OBaTeJ'ILHOC COCAMHCHHC ITPOBOIHHUKOB:
U=U1+02+.., 11=12=..,
Ruoen = Ry + Ry+...

Pabora snexrpuueckoro toka: A = [Ut.
3akon Jxoynsa — Jlenma:
Q =I%Rt

3.2.8
Ha pesucrope

UZ
R:Q=A=12Rt=1Ut=7t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

A4
P=—0 =IU

At Ar—0
329 TemnmoBast MOIIIHOCTB, BBIAEISIEMAas HA pE3UCTOPE:

P=PrR=2=1U
R

MoniHocTh HCTOYHHKA TOKA:




MCTCH:IT

At Ars0

CBO6OI[HBIC HOCUTECIIN OJICKTPHUYICCKUX 3apsAa10B B

IIPOBOJHMKAX. MexaHu3Mbl  NIPOBOAUMOCTH  TBEPABIX

5210 METaJJIOB, PacTBOPOB M PACIUIaBOB JJIEKTPOJUTOB, Ta30B.
[TonynpoBonuuku. I101ynIpOBOIHUKOBBINA 11O
33 MAT'HUTHOE I1OJIE
MexaHuueckoe B3aUMOJEHCTBUE MAarHuToB. MaruutrHoe
none.  Bekrop — marHuTHOM — mMHAyKuuu.  IIpuHnun
CYINIEPHO3ULIMA MarHUTHBIX MOJICH:
331 B =B, +B,+..
Jluann wHOYKOMM MarHuTHOro mnoisiss. KaprtuHa nuHUMiA
MHIYKIUH MarHMTHOTO 0JIse [I0JIOCOBOTO u
[10/IKOBOOOPA3HOT0 MOCTOSIHHBIX MarHUTOB
OneiT DOpcrena. MarHutHoe moJ€ TPOBOJHHUKA C TOKOM.
33 KapTtuna 5uHUI MHIYKOUM MarHUTHOTO MOJIA JUIMHHOTO
o IpsIMOTO  TNPOBOJAHMKA M 3aMKHYTOTO  KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH C TOKOM
Cuna Amnepa, e€ HanpaBJIeHUE U BEJINYMHA:
F, = IBlsina
3.3.3 |, TOe o — yrojl MexJy HalmpaBJICHUEM ITPOBOTHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIEHUE U BEJINYUHA:
Fnop =1 q | vBsina
IZI€ 0. — YTOJl MEX]ly BEKTOpaMu
3.34 )

v




. I[BI/DKGHI/Ie Sapﬂ)KeHHOﬁ JaCTHULI B OJHOPOAHOM MAarHMTHOM

oJie
34 OJIEKTPOMATHUTHAA MH/TY KA

IToTok BCKTOpa MarHuTHOM WHAYKIOHUU:

® =B, S = BScosa

3.4.1
34.2 SIBnenue anekTpomMaruutTHOM uHAYKIMK. DJC nnayKumnu
3aKoH 31eKTpoMarHuTHol uuaykuu dapanes:
AD
343 E=—— :—(I:lir
Az A=
\B\%'n'
/.
( = =d)
O/1C uHAYKIMU B IPSIMOM IIPOBOJAHUKE JITUHOM |,
JBUXKYIIEMCSI CO CKOPOCTBIO
v

B OJTHOPOJIHOM MAarHuTHOM IoJje B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MeX a1y BeKTopoM B u Hopmaiibio

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPBI

>
>

lnv

; €CIIn




TO
| E; |= Blv

345 [IpaBuso Jlenia

I/IHILYKTI/IBHOCTL .

L= O]
1
346 »>um®d=LL
Camounnykuus. JIC caMOUHIYKITUU:

AT

E. :_L_L =—LI
Al o f

SHCpFI/IH MAarauMTHOIO ITOJIAA KaTyIIKU C TOKOM:

LI?
3.4.7 w, = -

3.5 OJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHbBI

3.5.1 .
Konebarenpupiit  koHTYp. CBOOOIHBIE 3IEKTPOMATHUTHBIE

KoJieOaHus B UATbHOM K0JIeOaTeTbHOM KOHTYpE:
[ q(1) =qm,5in( 00t +@y)

]fff] =g, =g, cos( et + @) =I__ cos(ct +q)




®opmyna Tomcona:

T = 2nVLC
, OTKyIa
21 1
w=—=—
T LcC

CBs3b AMIUIMTY/BI 3apsa/ia KOHACHCATOpaA C aMHHHTy,Z[OfI CHIJIBI
TOKa IIpHU CBO60,I[HI>IX SJICKTPOMAarduTHBIX KoJIeOaHUSAX B

UeaIbHOM KOJIeOaTeIbHOM KOHTYpE:

O = —

E)

3aKOH COXpaHEHHUS SHEPrHUH B HJICATHHOM KOJIEOATEIHLHOM

3,59 KOHTYpE:

353 BriHyX/1€HHBIE 2JIEKTpOMAarHUTHBIE KoJebanus. Pezonanc
[Tepemennsiit Tok. [IpousBoacTBO, NIepeaada U nMoTpedIcHNE
3IEKTPUUYECKON IHEPTUN

24 cu* LI* cut_ LI’

+ = e = X — const.
2 2 2 2
CBoiicTBa 3J€KTPOMarHUTHBIX BOJH. B3anMHasi opueHTanus
BEKTOPOB B JICKTPOMArHUTHON BOJTHE B BaKyyMe:
3.55 - .
E1lBlc
156 [xana 3JEKTPOMAarHUTHBIX BOJIH. [Ipumenenue
o 3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
16,1 [IpsimonHEeNiHOE pacHpOCTpaHEHUE CBETA B OJHOPOJIHOMU
o cpene. Toueunslil uctoyHuK. JIyd cBera
3aKOHBI OTpaKEHUS CBETA.
3.6.2 a=p




alP

S S

3.6.3

[TocTpoenne n300pa>keHuii B INIOCKOM 3epKalie

3.6.4

3aKOHbI IPEJIOMJIEHUS CBETA.

[Ipenomiuenue ceera:

nysina = n,sinf.

AOGCOIIOTHBIN MMOKa3aTeNb PEIOMIICHHUS:

Cc
Nagc = ;

OTHOCHUTENBHBIN TTOKA3aTEeNb MPEIOMIICHHUS:
np 1M

nOTH
1 V2

Xoz JIydel B pU3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CoOTHOLIEHHE YacTOT W COOTHOILIEHWE [UIMH BOJH IIPU

nepexoac MOHOXPOMATUYUCCKOTO CBCTa UYCpPEC3 TI'paHULly

pasnena AByX ONTHYECKUX CPE/I:

3.6.5

ny<n 1,

m

Oy

[TonHOE BHYTpEHHEE OTpAKEHUE.

IIpenenbHbI yroil MOJIHOI0 BHYTPEHHETO OTPasKECHUS:

. 1 np
Sinay, = =—
Noru nq




Coluparoniue ¥ pacceuBarolve JUH3bL. TOHKas JIMH3A.

(DOKYCHOC PaCCTOSAHNE U OIITUYCCKAs CUJia TOHKOM JIMH3HI:

3.6.6 D=—

dopmysia TOHKOH JIMH3bI:

|

Ly
d

|

VBenuueHue, JapacMoe JIMH30M:

h |fl
Il=—=—
H d

3.6.7

F\ h

f

k3

B ciydae pacceuBaromiei JIMH3bI:
DO=F ! 0
=F=—
D )

3.6.8 "o

h 1fl
—=—1
H d

Xox myda, IpOWEAUIEro JUH3Y MO IPOU3BOJIBHBIM YIJIOM K
e¢ rmaBHOM onTHueckoir ocu. IloctpoeHune wn300paskeHUIt
TOYKU U OTpe3Ka MpsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

doroarnrmapaT Kak ONTHYECKUN puoop. ['na3 kak ontuueckas
3.6.9
cucrema




Wutepdepennus cBeta. KorepeHTHbIE UCTOYHUKHU. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB " MUHUMYMOB B
UHTep(PEPEeHIIMOHHOW  KapTUHE OT JABYX  CHH(A3HBIX

KOTCPECHTHBIX HCTOYHUKOB:

3.6. “
2.
MAKCIIMYMBI — A=2m . m= 0,£1,£2,+£3,
A
MIHIMYMEI — A=(2m+1)—, m=0,+£1,+2 +3__
2
Hudpakmus cBera. JudpakuuonHas pemérka. YciioBue
HAOJIIOJICHUsST TJIABHBIX MAaKCUMYMOB TIPH  HOPMaJIbHOM
MaJeHU MOHOXPOMATHYECKOTO CBETa C JJMHOM BOJHBI A Ha
elETKy ¢ nepuojom d:
3.6.11 P Y P
dsingg,, =mA,m=0,+/-1,+/-2,+/-3,..
3.6.12 Hucniepcus ceera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOWU Y AJIN3M
4.1.1 I'mnoteza M. Ilnanka o kBantax. ®opmyna I[Tnanka: E = hv
®ortonbl. DHeprus GoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbe ¢poTona:
_E h h
p= c ¢ A
4.1.3 ®dorordpdext. OnpiThr A.I'. Crosneroa. 3akonsl poTtorddexra
VYpaBuenue DiinmreitHa i poroaddexra:
4.14

E(l)OTOHa = ABbIxoja + EKHHmaxr




rac,

hc
E(IJOTOHa =hv = 1’
hc
ABbeoga = hUKp = 1
Kp
2
MV~ max
Euumax = T = elUsyy

[laBiieHue cBera.
JlaBneHue cBeTa Ha MOJHOCTBIO OTPAXKAOLLYIO TIOBEPXHOCTh U

Ha IMOJIHOCTBIO IMOIJIom[aroyro OBEPXHOCTH

4.2

OU3NKA ATOMA

43

4.2.1

[Inanerapnas mozens aroma

422

423

[Toctynater bopa. Mznydenune u mormioimenue (GOTOHOB MpHU
Mepexo/ie aToMa ¢ OJHOTO YPOBHS YHEPTUU HA JPYTOM:

hv, = he =|E, -E

mn - .
Y

m

JIunenyaTele CIIEKTPBI.

CHCKTp ypOBHCfI OHCPIrur aToMa BOoAOpoJa:

~13,63B
E,=———

"

, n=1,23 _.
n*

OU3NKA ATOMHOI'O AJPA

4.3.1

Hyxnonnas moxens sinpa I'eitzenOepra — MBanenko. 3apsn

sapa. MaccoBoe 4HuCIIo sapa. M3oTombl

43.2

PannoakTMBHOCTE.

Anbda-pacnan:
A A 4
7 X—>> Y+ ,He

bera-pacnan.




DNeKTpOHHBIN B-pacnai;

A A 0 ~
XY+ je+v,
[To3uTpouHsIii B-pacnan:
A A 0=, .,
N 0Y + €+ v,
l'amma-uznydenue
3aKOH paIn0aKTUBHOTO pacnajia:

-t
N(t) = Ny % 2T

433
IIycts m — Macca paguoakTUBHOIO BeniecTa. Torga

-t
m(t) =mgy*2T

434 Snepubie peakuuu. JleneHue u CUHTES s1Iep




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

» ®usuka: 10-i knace: yrimyonennoe ooydenne,Kacesanos B.A., O6miecTBo ¢
OTpaHUYEeHHON OTBETCTBEHHOCTHIO «JIpodar, AO «13aatenbcTBO

«IIpocsemienue»

» Gusuka: 11-if kinace: yriyonennoe ooyuenue, Kacesinos B.A.,O6miecTBO €
OTpaHUYEHHON OTBETCTBEHHOCTHIO «JIpodar, AO «13natenbcTBO

«IIpocBemenue»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
CoOopHnuk 3an1a4 o ¢usuke.10-11 kmaccpl/ABT. COCTaBUTEIH
E.I''MocxkoBkuna,B.A.Boakos.-M.:BAKO,2017

®uzuka.1000 3amaa /M.YO.lemunos, B.A.I'pubos, A.1.I'uromno-
M.:13naTenscTBO «IK3aMen», 2017

®uzuka,1001 3agaua/ U.M.I'enbdrar,JI. A . Kupuk-M.: Unekca, 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

Pecypcot oubmmotexu [[OK
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