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COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO] MO3HAHUS PUPOBI.

®duszuka — pyHIaMeHTalnbHasg HayKa o npupoje. HayuHsiii MeTo mo3HaHus U
METO/IbI UCCIICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCIEpUMEHT W TEOpHsl B MpoIriecce MOo3HaHus mpuponabl. Habmomenue u
IKCIIEPUMEHT B (hU3UKE.

CriocoObl  m3MepeHust (U3MUECKUX BEJIMYMH (AHAJOTOBble U LU(POBBIE
U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaATUUKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BeJIWYMH  (a0contoTHass o
OTHOCHUTEIIbHASA).

MopenupoBanue (pU3NYECKUX SBIICHUNM W MPOILIECCOB (MaTepuabHas TOYKA,
abCOIOTHO TBEPAOE TENO, HAealbHAs >KUAKOCTb, HJCANbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKoH, rpaHULbl €ro npuMeHnMocTu. dusnveckas
TEOpHsl.

Pons u Mecrto ¢usuku B (GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

WN3mepenue cwibl TOKa W HANPSOKEHUST B IEMUA MOCTOSHHOTO TOKa TMPH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(ppoBo nabopartopueit o ¢usuke. [Ipumepsr u3mepeHus
(bu3HYEeCKUX BEJIIMYUH TP MOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Paznexn 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 MPOECKIIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpenHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) W
YCKOPEHUE MaTepuaJbHOW TOUYKH, UX MPOEKIUMHU HAa OCH CUCTEMbl KOOPJHHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUAIbHON TOUYKU OT BPEMEHHU U UX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxeHue Tena,
OpOIIEHHOT0 TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBosnmHenHoe  nBWKEeHWE. J[BHKEHHE  MAaTepHAIbBHOW  TOYKH 11O
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. llepuon m wactora oOpaieHus.
[lenTpocTpemuTeabHoe (HOPMaIbHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U TMOJHOE
YCKOpPEHHUE MaTEPUATbHOU TOUKH.

TexHuueckrue YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIUIOMETD,
JNBWKCHUE CHApsAIOB, LENHbIE, M[IECTEpEHYATHIE W pPEMEHHBIE NEpeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBUKEHUS.

CriocoObI MCClIeTIOBAaHUS IBUKEHUN.

Mnnroctpanys npenesbHoro nepexoia 1 UsMEpeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanue IBUKEHUMN C UCIIOJIB30BAaHUEM MEXAaHU3MOB.

[TameHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOMIEHHOrO MOJ YIJIOM K TOPHU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHuEe YIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUN, CKOPOCTEH IBMXKEHHUS OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yueHre HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenne yCcKOpeHus IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHMKECHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPH PAaBHOYCKOPEHHOM
JBH)KCHUU.

HU3mepenue  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHJIOBaHO
UCTIOJIb30BaHUE IUPPOBOI Taboparopun).

W3yyenue nBWXKEHHS Tena, OpOIIEHHOro Topu3oHTainbHO. [IpoBepka
TUIOTE3bl O MPSAMOKM MNPONOPUHOHAIBHOW 3aBUCUMOCTH MEXKIY HAIBHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTHIO TENA.

MN3yueHne IBHKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH TNepuoAa oOpallleHuss KOHMYECKOTO MasTHUKA
OT €r0 NapaMeTpOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH HprotoHa. HMuepumanbsHbeie cucteMsl oTcuéra. IIpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuumanbHbele CUCTEMBI OTCUETa (ONpENEIEHUE,
MIPUMEDBHI).

Macca Tena. Cuna. [IpuHIun cynepno3uiuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOM MaccChl.

Cuna TAXKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHHUS OT BBICOTHI
HaJ T[IOBEPXHOCTBbIO IUIAHETBI M OT Treorpaduueckoil mupotel. [[BuxkeHue
HeOECHBIX TeJ U UX cIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tenma, nBuXKyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHUS CKOJBXEHUS M CUJIa TPEHUSA
nokos. Koadpduuument tpenus. Cuna CONpOTHBICHHS MPH [BWKEHUU Tela B
KUJKOCTH WJIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHUS.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habnronenue ABuXKeHUS Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
OTCYETA.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUAIILHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K Tely CUI C
IIPOU3BEJACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO chJil, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

N3Mepenune Macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U HAJCHUU.

[leHTpoOEeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepenne paBHOJEHCTBYIOMIEH CUJI TP JABMKCHUHN OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHHUE OT €ro MACCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO BEJIUYMHE YIJIOBOro KoddduimeHta
3aBUCUMOCTH Frp(N).

HccnenoBanne nBrxeHHs: OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
Kod(ppUIIUEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA BAITy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Tenmo. IlocTymarenbHOe W BpallaTelIbHOE JIBHKCHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaimieHus. [liedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckne yCTPOMCTBA M TEXHOJIOTHUYECKUE IPOLECCH: KPOHIITEHH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne yCJIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOUIETO OCh
BpAILICHUSA.

KoHcTpynpoBaHne KPOHIITEWHOB U PACYET CHII yIPYTOCTH.

N3ydyenne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIErO IJIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMynbc MaTepuanbHON TOUYKH, CUCTEMBI MaTEpUaIbHbIX ToueK. L{eHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUHU LIEHTPa Macc.

NMnynbc CHITBI 1 N3MEHEHHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBMXKEHUE.

MoMeHT umnynbca MarepualibHOM TOuku. [IpencraBiieHMe O COXpaHEHUHU
MOMEHTAa UMITYJIbCA B IIEHTPAJIBHBIX MOJISX.

PaGota cunpl HA MaJioM W Ha KOHEYHOM TiepeMmernneHuu. | paduueckoe
IPEICTaBIICHUE PAOOTHI CHIIBI.

MomHOCTb CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYkU. Teopema 00 H3MEHEHUHU
KMHETUYECKOW DHEPTUU MAaTEPUAIIBHONU TOYKH.



[loTeHnnanbHbIE W HENOTEHUMANBHbIC CHIBL. lloTeHumanpHas sHeEprus.
[ToTenmnuanbHas sHeprust ynpyro nedopmMupoBaHHOU NpyKuHbI. [loTeHImanpHas
DHEPrus TeJla B OJHOPOJHOM TIpaBUTALMOHHOM Iose. IloTeHuumansHas >HEprus
Teda B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO Iiapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs3p  pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKON IHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHue bepHyu I UACAIbHOM XKUAKOCTM KaK CJEICTBUE 3aKOHA
COXPaHEHUS MEXaHUYECKOU SHEPTHH.

TexHu4yeckue yCTpOMCTBAa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBHIKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJNET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

M3MepeHre MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3auMmHbIe IIpeBpalieHus] KUHETUYECKONM M NOTEHLMAJIbHOW DHEPrUi IIpU
JNEMCTBUU Ha TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenue nMmiysibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIISI W MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanye COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUM.

N3mepenne KUHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY IYTH.

CpaBHEHHE M3MEHEHUS! TOTEHIIMAJILHON 3HEPrUU MPYKUHBI ¢ PAOOTOM CHJIBI
TPEHUS.

Omnpenenenne paOOTbl CHIIBI TPEHUS IPHU JBUKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznes 3. MousiekyasipHas pu3UKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu.

OCHOBHbBIE TMOJOXKEHUSI MOJIEKYIsipHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHoBaHue. Jluddysus. bpoyHoBckoe nBukeHHE. XapakTep
JBWKEHUS M B3aMMOJCHCTBUS YACTHUI BelleCcTBA. Monenn CTpOEHHsS TIa3oB,
KUIAKOCTEH U TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pasmepsl Mosekyn (aromoB). KoimuecTBo BemiecTsa.
[Toctosinaast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHULBI
rasza JIBM)KYTCSl XaOTHYECKH U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temriepatypa (mkana remneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJeaIbHOM Tra3e C I[IOCTOSIHHbIM KOJMYECTBOM BemlecTBa. ['paduueckoe
IPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b  MeXIy JaBJIE€HUEM M CpeAHEHd  KUHETUYECKOW  JHepruei
IOCTYIIATEJIBbHOTO TEIUIOBOTO JBHJKEHHSI MOJIEKYJI HJIEAJBHOIO ras3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTLHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpPEeIHEM
KMHETUYECKOW DHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOIO IBMKEHUS €€ YACTHIL.

TexHu4yeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoOyHOBCKOTO JIBHYKEHUSI.

Juddys3ust sxuakocTei.

Mogaens onbita llTepHa.

[IpuTsykeHre MOJIEKY!I.

Mogenu KpuCTaIIM4eCKUX PEETOK.

Habnronenue u ncciaeoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mpolecca YCTaHOBIIEHMS TEIUIOBOIO PABHOBECUS IPH
TEIJI000MEHE MEXKTY TOPSUYE U XOJIOAHOU BOJOM.

W3yyeHne H30TEpMUYECKOrO Ipolecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1udpoBoii 1abopaTopun).

N3yuyenune n30XOpHOro mnporecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHENMIHUX YCJIOBUM IS
TEPMOJAMHAMHUYECKOW CUCTEMbl. BHelHre U BHyTpeHHUE napaMeTpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHsI BEIWYUH, ONHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamukud. CaMONpoOW3BOJbHAS — pellaKcanus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeanbHOr0 raza B TEPMOJMHAMUKE — CHUCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KiianeiipoHa M BbIpaXEHUE JJIsI BHYTPEHHEN JHEPTUH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENN: HU3KAsl KOHUEHTpALWs YacCTHUL, BBICOKHE
TEMIIEPATyphl. BeIpakeHue Juisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEAIbHOIO
rasa.

KBa3zucratnyeckue u HECTaTUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMOoJuHaMuKe. Boruucienue padboTel 1o rpaguky
npouecca Ha pV-auarpaMmme.

Teronepenaua  kak  cnoco0 — W3MEHEHWST  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMMUYECKONH  cucTeMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJISIpHas
TEINIOEMKOCTH BEUIECTBA. YpaBHeHHMe Maliepa. YaenbHas TeEIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemuoThl mnpu Temonepenade. I[lonstue 00
annabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMHMKU. BHyTpeHHsAss osHeprus. KomnmuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS BHYTPEHHEH  »HEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3ak0OH TEpMOJMHAMHMKH JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
€IMHCTBEHHAs aguabarta. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOAMHAMHKHM JUII  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO IIEpeaTh TEIIOTY OT O0Jjiee X0JIOAHOro Teia K 6ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumocTh NpuUpOIHBIX MPOIIECCOB.

[Tpuniumnel gercTBus TeraoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/. Hukn Kapno.

DKOJOTUYECKUE ACIIEKThl MCIIOJb30BAHUS TEIUIOBBIX JBUraTeieu. TeroBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIIMOHEp, IMU3ENbHBIA U KapOIOpaTOpHBIA ABUTaTeNd, MHapoBas TypOuHa,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOIOB C
UCTIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOILIINBA AJIs
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHeHune Temneparypsl pu aainadaTuyeckoM pacIiIupEeHUN.

Bo3sngymnoe orauso.

CpaBHEHUE yENbHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne anunabaTHOTO Iporiecca.

KoMnbroTepHble MOJIENHN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenue yaenpHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne anunabaTHOTO Iporiecca.

N3yueHne B3aMMOCBSA3M JHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIEPaTypbl KUNIEHUS KUJKOCTEH.

Tema 3. Aecpecammnivie cocmoanusn eéeuyecmea. Dazoevie nepexoowl.

[TapooOpazoBanne u KoHacHcanusa. McmapeHue W KumneHue. Y eiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacellieHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, NX HE3aBUCUMOCTD
0T 00BhEMa HACKHIIMIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JABICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopduble Tesna. AHU30TPONUS CBOMCTB
kpuctauioB. [lmaBneHne W KpucTaud3anus. YelbHas TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Jedbopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnoBoe pacmupeHue XUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JTUHEHHOE
pacmmpenre. AHTAPMOHU3M TETUIOBBIX KOJICOAHWI YaCTHI] BEMIECTBA KaK MIPHUYMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa3oBbIX MEPEXoaax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSXKEHHS.
Kanunnsipusie saBnenus. /J[aBaeHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTaJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue. Kunenve npu noHW>KEHHOM J1aBJICHUU.

N3MepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMU TNIEHKAMH.

CmaunBaHue.



KanunnsipHsie siBICHUS.

Moenn HEHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunel nepopmanuii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

N3yueHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTEM.

HN3mepenne yaenbHOU TEIJIOTHI IUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

H3mepenne abCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKAa MacChl MapoB B
IIOMELIECHUH.

N3mepenue kodppuimenta NoBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moaynst FOHra.

HccnenoBanne 3aBUCUMOCTH JAeQopMailii  Pe3UHOBOrO  oOpas3ma ot
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OneKTpu3aums Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apsa. /IBa Buaa
INEKTPUYECKUX 3apsaoB. [IpOBOAHWKHW, JUANEKTPUKU W MHOJYNPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUs SJIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KylioHa.

Diektpuueckoe nojie. Ero aericreue Ha 3JIEKTPUYECKHUE 3APSIbL.

Hampsok€aHocth  anmekTpuueckoro  moiyig.  [IpoOuwiid  3apsn.  Jlunum
HANPsHKEHHOCTH 3JIEKTPUUECKOro NoJis. OHOPOAHOE AIEKTPUYECKOE TOJIE.

[loTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHIMANOB H
HarnpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHnman aneKTpOCTaTUYECKOro NoJiA. CBA3b HANPSIYKEHHOCTH IIOJISA U PA3HOCTH
NOTEHUUAJIOB JJI1 DJIEKTPOCTATUYECKOrO0 ToJig (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CYyNIEPIIO3ULNN SIEKTPUUECKUX TIOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdepnl. [lone
PaBHOMEPHO 3apsHKEHHOT0 1Mo 00bEMy Iapa. Ilose paBHOMEpPHO 3apsKEHHOU
OecKkOHeUYHOW TUIOCKOCTU. KapTuHBl JMHUN HANpsHXKEHHOCTH OSTUX TOJEH W
HKBUIIOTEHIUAIbHBIX TTOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JnamexTpuku B AIEKTPOCTATUYECKOM ToJIE. Jluanexrpryeckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTrenpsHOe cCOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHJAEHCAaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUYECKOM ITOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTpUUECKOE MOJIE 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpOBOTHUKH B AIEKTPUYECKOM ITOJIE.

DnekTpocTraTuueckas 3aluTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHOM EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus dJIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOopa.

3apsiiKa 1 pa3psika KOHJIEHCATopa YEPE3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHkKa cui B3auMOJENCTBUS 3apSyKEHHBIX TEII.

HaGnronenue npeBpallieHus 3HEPrUu 3apsSyKEHHOTO KOHJEHCATOpa B SHEPTIUIO
V3JIy4YCHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENHU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MIOTEHLUAJIOB (HampsKEHUs ) npu
IIOCJIEIOBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmosanubwlil I1eKMpUecKuil Mok.

Cuiia Toka. IIocTOAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokenue U u O/1C €.

3akoH Oma i1 y4acTKa Lenu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOHIAJAN IONEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX dnekTpudeckux 1eneit. [Ipasmmna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOILNHOCTb, BbIAEIseMas Ha
pe3ucrope.

DOJIC m BHYTpEHHEE COIPOTHUBICHHME HCTOYHMKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu nOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHME IPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKOU IHEPTUU.

Hemoncmpauuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHHs I PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBJICHUS] UMUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IJIOIIAIN TTOTIEPEYHOI0 CEUYECHMS M MaTepHraa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHUSI IPU MIOCTOSTHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeTMHEHNs UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanue pa3sHOCTH MOTEHLMAIOB MEXY IOJIFOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccenenoBanne cMENIAaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenne yaenbHoro COnpoTUBIEHUS IIPOBOJHUKOB.

HccnenoBanve 3aBUCHMOCTU CHJIBI TOKA OT HAIpPsDKEHUS U JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMEeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJ[C ragpBaHMYECKOrO 3JEMEHTA OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHHH.

HccenenoBanne pazHOCTU MOTEHIMAIOB MEXAY MOJIOCAMUA MCTOYHHUKA TOKA
OT CWJIBI TOKA B LIEIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIEKTpUYECKass MPOBOAUMMOCTh  PA3JUYHBIX  BELIECTB.  JJIEKTPOHHAA
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHS METAJJIOB OT
TemIiiepaTypbl. CBEpXIIPOBOAUMOCTb.



DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexo/ia. [TonynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLAALIMS.
DnekTponus. 3akoHbl Dapanes 11 AAEKTPOIIN3a.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Lnazma.

TexHuyeckre ycCTpoWCTBA U NPAKTUYECKOE IMPUMEHEHHUE: Tra3opa3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBass TpyOKa, MOJyIPOBOJHUKOBBIE TPUOOPHL: TUOM,
TpPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, paPUHUPOBAHUE MEMH,
BBITIJIABKA AJTIOMUHUS, 3JIEKTPOHHAsI MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSSI TPOBOJAUMOCTD IHOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaOnronenue sextpoiinsa.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI TPAKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEIUUYUH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OneHka rpaHuil MOrperHOCTeN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nuecKkuX BEJIUMYHMH, NPOBEpPKA MPEMJIOKEHHBIX TUnore3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiax «YUYEHHYECKHH  OIKCIEPUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéanoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mescnpeomemmnsie nonamus, C6A3aHHbBIE C USYUEHUEM MEMOO006 HAYUHO20
nO3HaHuA: SBICHWE, HAay4YHbIH (akT, rumoresa, Gusmdeckas BEIUYWHA, 3aKOH,



TEOpHsi, HAOJIOJICHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENlb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENbHBIE TPHOOPHI, ITUppoBas JadbopaTopusi.

Mamemamuka: pelieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIus,
napabona, runep6osua, ux rpadpuku U cBoiicTBa. TpUuroHomeTpuyeckue QyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO.
BekTophsl 1 MX MPOEKIIMU HA OCU KOOPJIMHAT, CII0KEHHUE BEKTOPOB.

buonozusa: mexannueckoe NBUXKEHUE B KUBOU mpupone, auddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKAroUIeH Cpelbl,
yTUIU3alUsl OWOOPTraHMYECKOTO TOIUIMBA JUISi BBIPAOOTKH «TEIUIOBOW» W
AIIEKTPOIHEPT UM, MIOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBJICHUS B IPUPOJIE,
ANEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBA, MOJISIpHAs Macca, IMOJIy4YeHHE HaHOMATEpHaJIOB, TEIUIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH U Ta30B, KUIKUE KPUCTAIIIbI, dJIEKTPUUECCKUE
CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaJbBaHUKA, JIEKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpusa: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4ET CYXOro U IKUJKOTO TPEHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKIIHUU
(KpOHIITEIH, pemeéTyaTble KOHCTPYKIMHU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (FMPOCKON, BOJOMET W APYTHUE), NBUTATEb BHYTPEHHEIO
cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJIyYEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YHCJIE HAaHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
ra3opaspsAHbIC JaMIIbl, TOJIYIPOBOIHUKOBBIE TPHUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMogelicTBHE TOCTOSIHHBIX MAarHMTOB W MNPOBOAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarauTHOM uHAYKUMH. I[IpuHomMn cynepro3uuuu
MArHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJie NMPOBOJHUKA C TOKOM (TIPSMOIo MPOBOJAHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cnita AMmnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuina Jlopenna, e€ HanpaBjieHUE U MOJYJIb. [[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJITHOM MarHuTHOM IMoJje. Pa6oTa cuiel Jlopenna.

MaruuTHoe 11ose B BeuectBe. DeppoMarHeTuKy, napa- u JuaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJOIMYCCKHC IPOLCCChI: IPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TEeCTEP-MYJIbTUMETD,
AIIEKTPOABUTATEDL SIKOOH, YCKOPHUTEIIH dJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHWMA  MHAYKOMM ~ MarHATHOIO — IOJISL  IOJIOCOBOTO  H
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna JIMHMI MarHUTHOM MHIYKIUH TI0JIsL NIMHHOTO IPSIMOTO ITPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuipl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habnronenue nBUKEHUS IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccenenoBanre MarHuTHOTO 1011 TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BexkTOopa MarHUTHOM
uHaykmuu. OJIC mHayknmu. 3akOH JJIEKTpOMAarHMTHOM MHAaykiuu Papanes.
Buxpesoe anekrpuueckoe nozie. Toku Oyko.

S/1C mHAYKUMU B NPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCH: MHAYKLIMOHHAA
IIe4Yb, COJICHOMU/, 3aIUTa OT JIEKTPU3ALNU TEJ NPU ABUKEHUHA B MAarHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HaGntonenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TyKLIUH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOIO IMOTOKa.



[IpaBuiio Jlenna.

[TameHne MarauTa B aJJlOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHne cCaMOMHAYKIHUU.

HccnenoBanne 3aBucumoctd I/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CWJIBI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIEHUS 3JIEKTPOMAarHUTHOM HHTYKLIHH.

Onpenenenne MHIYKIUU BUXPEBOIO MATHUTHOTO TIOJIA.

HccnenoBanue siBIEHUS CAMOWHIYKLIUH.

COopka MoJIeaH 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonunyeckue konebanus. Kunemarnueckoe U JTMHAMUYECKOE OMHUCAHUE.
DHEpreTUuecKoe ONMHMCAHKME (3aKOH COXPAHEHMS] MEXaHUYECKON sHepruu). BriBoa
JMHAMMYECKOTO OMMCAaHUs FapMOHMYECKHUX KOJIeOaHUIN M3 UX SHEPreTH4YEeCKOoro u
KMHEMATUYECKOTO OITUCAHUS.

AmMmutyna u ¢asza kojnedaHui. CBA3b aMIUIMTYIbl KOJEOAHUI HMCXOAHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m dacrora koneOanwmii. [lepwom mambix CBOOOIHBIX KoJieOaHUM
MaTeMaTUYecKoro MasTHuKa. Ilepuos CcBOOOJHBIX KOJEOAHUN MPYKHUHHOIO
MasTHHUKA.

[Tonsitue o 3aryxatrouux KosneOanusx. BeiHyxkaeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aTyxaHuss Ha BHJ PE30HAHCHOM KpPHBOW.
ABTOKOJIEOaHMS.

TexHUYecKue yCTPOMCTBA U TEXHOJIOIMYECKUE MPOLIECCHI: METPOHOM, YaCHI,
Kauesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0e0aTeIbHOrO ABUKEHUS.

Habnronenue He3aBUCMMOCTH Mepuo/ia MalbIX KoieOaHuil rpy3a Ha HUTH OT
aMILTUTYBI.

HccnenoBanue 3aTyXaromuX KoieOaHui U 3aBUCUMOCTH Hepuojia CBOOOIHBIX
KOJI€0aHHUI OT COMPOTUBIICHUS.

Hccnenoanue kojieOaHUM TIpy3a Ha MACCHUBHOM MpYXHHE C LEJbIO
(opMupoBaHUs MpeICTaBICHUNH 00 WeaIbHOM MOJENN IPYKUHHOTO MasiTHUKA.

3aK0H COXpAaHEHMs PHEPTUU MPU KOJCOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BbIHYXICHHBIX KOJIEOAHUN.

Habntonenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMN HUTSAHOIO M MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHHUSA TeJia B X0JI€ KoJieOaHUil Ha yIpyroM MojBece.

N3ydeHne NBUKEHUS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTY/Ibl 3aTyXaOIKX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJieOaHUSI B
uJealbHOM Koiie0aTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMILUIATYAbI
3apsija KOHJEHcaTopa ¢ aMIUIUTYA0M CHIIbI TOKa B KOJIe0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM KOJIe0aTeIbHOM KOHTYPE.

3aTtyxaronue AJIIEKTPOMArHUTHBIE KoJIeOaHusl. BriHyX1€HHbBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYAHOE H
JeHCTByIOIIEE 3HAUYEHHWE CHUJIBI TOKAa W HANpsOKEHWs MpH pa3indHoil dopme
3aBUCHUMOCTH MEPEMEHHOIO TOKA OT BPEMEHMU.

CuHycOnJIanbHbId NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENH CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmartop. IlpoumsBonctBo, mepegada u moTpebiaeHue
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU IMpU NPOU3BOACTBE INIEKTpodHEprun. KymnpTypa
VCIIOJIb30BaHUS YJIEKTPOIHEPTUM B IOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M TEXHOJOTHUYECKHUE IPOLIECCHL: DIIEKTPUUYECKUU
3BOHOK, I'€HEPATOP NIEPEMEHHOT0 TOKA, JUHUHU DJIEKTpOIIepesay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

3aBHCHUMOCTb 4aCTOTHI CBOOOIHBIX KOJICOAHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO FEHEPATOPA.

BbIHYyX/1€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesucrop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHWU PE3UCTOPA, KaTyLIKH
VMHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y CeTpoiicTBO M IPUHITUN ACUCTBUS TpaHchopmaTopa.



Mopens TMHUYM NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanre nepeMeHHOro TOKa 4Yepe3 MOCHIeNO0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazHUNIHbLE 60JIHbI.

MexaHuueckue BOJHBI, YCJIOBHS HUX pacnpoctpaHenus. llomepeunbie u
IpOoJO0JIbHBIE BOJIHBL. llepron, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBI
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)KeHHe, MpejoMJIeHHe, MHTepdepeHuUs U
nudpaxiys.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CpoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHWE,  IIPEIIOMIICHUE,
noJispu3anys, uuTepdepeHuns u qudpakuus.

[Ikana 351€eKTpOMarHUTHHIX BOJIH. [I[puMeHeHHe 3JIeKTpOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeaeBUAEHUS. Paguookanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEJIbI.

TexHHuecKrue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBHI, pajap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHa, Ternedon, CBY-neus,
yJIBTPa3BYKOBAsl JUArHOCTHKA B TEXHUKE U MEIHUIIMHE.

Hemoncmpayuu.

OOpazoBaHu€E U paCIpPOCTPAHEHUE MTONEPEUYHBIX U ITPOIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

Habmronenue oTpakeHus U MPeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Habuntonenue unrepdepeHuny u AMPpakiiuy MEXaHUUECKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yiIbTpa3ByKa U €ro NpuMEHEHHE.

HaOnronenue cBsi3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)keHHUE,
pesioMiIeHUe, Moaspu3anus, Audpakuus, MHTephepeHIus.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.



N3ydyenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEerHOEe pacpOCTpaHEHUE CBETAa B OAHOpPOAHOM cpene. JIyu csera.
ToYeUyHbIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
iockoM 3epkane. Chepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHusi. OTHOCUTENIBHBIN MOKa3aTelb MpeaoMieHus. [IoCTOSHCTBO 4acTOThI
CBETA U COOTHOIICHWE JUIMH BOJH MNPHU IEPEXO0JEe MOHOXPOMATHYECKOTO CBETA
yepes rpa”ully pasjena AByX ONTUYECKUX CPel.

Xon nydeit B mpusme. [ucnepcusi cBera. CiOXHBIN cocTaB 0eloro cBera.
IIBer.

[TonHoe BHyTpeHHEee OoTpakeHue. [IpenenbHblil yroa mojiHOr0o BHYTPEHHETO
OTpaXEHHUSI.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JauH3a. DOOKyCcHOE
paccTosiHUE MW ONTHYEcKass cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOIO
paccTosiHUST TOHKOM cepuuecKkoil JIMH3bI OT €€ T€OMETPUU M OTHOCUTEIBHOTO
MOKA3aTeNs MPEIOMIICHUS.

dopMyiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

XoJ nyda, MPOLIECANIETO JMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ TIJIaBHOU
ontudyecko ocu. IloctpoeHne wn300pakeHM TOUYKM W OTpe3ka NpsMON B
COOMPAIONTUX U PACCEUBAIOIIUX JIMH3AaX U UX CUCTEMAX.

OnTtuueckue npubopsl. Paspemaromas cocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuusi cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIByX KOT€PEHTHBIX HCTOYHHMKOB. [Ipumepsl Knaccrueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakus cBera. JludpakimoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pHU NAJ€HUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHnueckne YCTpPOWCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JIyIa,
nepuckomn, (oroanmapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONTUKA, TU(PPAKIIMOHHAS peIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npesioMIICHAs CBETA.

Habmroenue noaHoro BHyTPEHHEro oTpaskeHusi. MoJiesb CBeToBo1a.

HccnenoBaHnne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Monenu MUKpOCKOMa, TEIECKOIIA.

Hab6monenne natepdepeHIny cBeTa.

Habmronenne 1BETOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu ceera.

N3ydenne AuppakmOHHON PEIIETKH.

Hab6mronenne nudpakiimoHHOTO CIIEKTpA.

HaGmroienue nucnepcuu cBera.

HaGnronenue nosnsipusanuu cBeTa.

[IpuMeHeHue NONSPOUIOB ISl N3YUYECHHS] MEXaHUUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

N3mepenue nokasaresis npegoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOro pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenune n300paxkeHusl B CUCTEME U3 IIOCKOIO 3epKaia U JTUH3bI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTEpPEepeHny U MoJIsiprU3alii CBeTa.

M3ydeHne noysIpru3aliy CBETA, OTPAKEHHOTO OT IMIOBEPXHOCTH JUIJIEKTPUKA.

N3yuenue unTepdepeHInm Ja3epHoro U3yuyeHus Ha JIByX LIEIISX.

HabGmronenne nucnepcun.

Ha6nronenue u uccienoBanue AUGPaKImOHHOTO CIEKTpa.

N3mepenne niMHbl CBETOBOW BOJIHBI.

[Tomyuenue cnekTpa M3Iy4YEHHs] CBETOIMOMA MPU MOMOIIM AU(PPaKIIMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

['pannnubl  PUMEHUMOCTHM  KJacCUueckor  MexaHuku.  llocrynarel
CIIEIUAIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHO-BpemMeHHOM  uHTepBai. I[IpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHH U COKPAIICHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHS
IIOKOS.



TexHu4YecKre YCTPOMCTBA M TEXHOJOTMYECKUE IMPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

VYyeHnueckuit IKCIepuMEHT, J1abopaTopHble PabOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUU  PEIATHUBUCTCKUX 4YacTUI] (MO
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUI B MATHUTHOM I10JI€E).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnyckyaapHno-6011H0601i 0yanusm.

PaBHOBecHOE TeroBoe HU3Iy4YeHHUE (M3IyueHUE aOCOJIOTHO YEPHOTO TeEla).
3akon cmemenna Buna. ' unore3a Ilinanka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®oroaddext. Onwite A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHHE
Oiinmreina s pororddexra. «Kpacnas rpanuma» pororddekra.

JlaBnenue cBerta (B YAaCTHOCTH, [aBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0O W aOCOJIOTHO OTpaxkarollylo moBepxHocTh). OmbiTel 1. H.
Jlebenena.

BonnoBele cBolicTBa yactul. Bonnel ne bpona. [Inuna Boausl ae bpoins u
pasMepbl 00JacTH JIOKaJIM3alMU JBWXKYyIIeWcss dactuibl. KopmyckyspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka nzmepenuii B Mukpomupe. COOTHOUIEHUSI HEONpPeneIEHHOCTEM
[eitzenoOepra.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpavuu.

dotor(pdekT Ha yCTAaHOBKE ¢ IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

HccnenoBanne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeronmon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOoBe uccienoBanus Gorodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOIUO]I OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnpITEl O KCCIENOBAHHMIO CTPOEHUsl aroMma. IlnaHerapHas Monenb aromMa
Pesepdopna.

[Toctynatel bopa. U3nyuenue u noriomnieHue GOTOHOB MpU NEPEXOAE aToMa
C OHOTO YPOBHS DHEPIUHU HA APYTOU.



Buap! ciexktpoB. CiekTp ypOBHEN IJHEPTUM aTOMa BOAOPOAA.

CrnoHTaHHOE M BBIHYXKJICHHOE U3JlyueHue cBeTa. Jlazep.

TexHu4yeckne yCTpOHCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPaIbHBINI
aHaiu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmroienre TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUMKA HOHUZUPYIOIIUX YACTHLL.

OrnpenenieHue JIMHBI BOJHBI JTa3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

Habnronenue nuHeiyaToro CrexTpa.

HccnenoBanne CriekTpa pa3peKeHHOr0 aTOMApPHOTO BOAOPOJA U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHHIX YACHUY,

Hyxnonnas monens siapa [eitsenOepra—MBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DNEKTPOHHBIH M TO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOaKTUBHOIO pacraaa. PaauoakTUBHBIE HW30TONBI B IPHUPOJE.
CBOMCTBAa MOHM3HUPYIOUIETO M3JIy4eHHs. BiusHHE pagnOaKTUBHOCTHM HA >KUBBIC
opranusmbl. EctecTBeHHBIN QoH u3mydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccsl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsbl. [Ipobnemsl
YIIPaBJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. JKOJOTHMYECKHE aCHEKThl pPa3BUTHS
AIEPHOUN YHEPIETUKMU.

Mertoabl perucTpaluy U UCCIeI0BaHUs 3JIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrangapTHor Moenn. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CraHgapTHOW Mojenud. TéMHas marepuss U TEMHaA
DHEPrus.

EnuncTBO Qu3nyueckoit KapTUHBI MUPA.

TexHuueckne yCTporuCTBa U TEXHOJIOTHUYECKHUE MPOLIECCHI: JTO3UMETP, KaMepa
Bunbcona, saepHbli  peakTop, TEPMOSIAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

HccnenoBanue paioakTUBHOTO (JOHA C UCIIOJIL30BAHUEM JJO3UMETPA.

W3yuenue norsomeHus 0eTa-4acTuIl aTlOMIUHAEM.

Pa3znen 8. DiaeMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otansl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [lpumMeHMMOCTh 3aKOHOB (U3UKH Ui OOBSCHEHHUS MPHUPOIbI
KOCMUYECKHX 0OBEKTOB.

Meroael acTpOHOMHMYECKHX HccieqoBaHUM. (COBPEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Bé3gnoro neda. Co3Be3nusi, SipKU€ 3BE3MbI, MIAHETHI, UX BUAUMOE
JBH)KECHUE.

Conneynas cucrema.

Comnuue. ConmHeunasi akTUBHOCTb. MIcTouHuk 3Heprun CoHIA U 3BE3]I.

3BE3/1BI, X OCHOBHBIC XapaKTEPUCTUKH. J[MarpaMma «CIEKTpaIbHbIN KIacC —
CBETUMOCTbY». 3BE31bl TJABHOM IIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBbY» Ul 3BE3J TJIABHOM IIOCIIENOBATEIBHOCTU. BHyTpeHHee cTpoeHue
3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BOIonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsin Ilyte — Hama [Nanaktuka. Ilonoxxenne u nBuxenue CosHLIA B
[Nanaxktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sApax
TIAKTHUK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGmronenus 3BE3HOT0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKESHUH JIJIsI ONPEAETICHHs MOJO0XKEHUS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro mosiymiapus U sipKue
3BE3/BI.

HaGnionenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.

Du3nyecKnil MPAKTHKYM.

CriocoOb! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIIOTHBIE U OTHOCUTENIbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYHUH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIWYHMH, NPOBEPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  OIKCIEPUMEHT,
JabopaTtopHbIe pabOThI, IPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



O0o0uieHne U cucTeMaTu3alus CoJepKaHus pa3zieloB Kypca «MexaHukay,
«MonekynspHas pusuka U TepMOAMHAMUKAY, «DIEKTpoauHaMuKa», «Konebanus
U BOJHB», «OCHOBBI CIEHHAIBHOW TEOPUH OTHOCHUTENBHOCTH», «KBaHTOBas
busnkay, « JIEMEHTbl ACTPOHOMHH U aCTPOPUBUKIY.

Ponpr ¢u3uku W acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIbHOW M ATHYECKOH cepax AesITeNbHOCTH YEJIO0BEKa, POJb U MECTO (PU3UKU
Y ACTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAUEHUE OINKUCATEIbHOM,
CHUCTEMATU3UPYIONICH, OOBSCHUTEIBHOM M MPOTHOCTHYECKONW  (yHKIUH
(bu3nueckoil Teopuu, poiib GU3NYECKON TEOpUr B (POPMUPOBAHUU MPEACTABICHUI
0 ¢U3HYECKON KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

Me:xknpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmuvie noHAmMuUA, C6A3AHHbBIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SBICHHWE, HAay4YHbIA (akT, rumoresa, (usmyeckas BeIUYMHA, 3aKOH,
TeOpUsi, HAONIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJAENb, H3MEpPEHHE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, I poBast 1adbopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 37M€MEHTApHBIX (QYyHKUUN. [Ipu3Haku mNOMOOMS TPEYroNbHUKOB,
ONpeIelICHHUE IO IIIOCKUX (Uryp u o0bEMa Tell.

Buonozus: »>nextpuueckue SIBICHUS B KUBOM Npupoje, KoseGaTelbHbIe
JIBWKECHUS B JKUBOW MPUPOJAE, ODKOJOTMUYECKHUE PHUCKU IIpU IMPOU3BOICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAOUIEH  CpEnbl,
yIBTPAa3BYKOBass JUArHOCTUKA B MEJIUIMHE, OINTHYECKUE SBICHUS B IKUBOU
IpUpPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KDUCTAIIINYECKAs CTPYKTypa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIM3.

I'eocpaghusa: marmuTHplE 1OMIOCA 3€MIIM, 3&J€KH MarHUTHBIX PYI,
doTochEMKa 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
ANIeKTpoABUraTeNb k00U, reHepaTop MEPEeMEHHOI0 TOKa, WHIYKIMOHHAs Ieyb,
JIMHUN 3JEKTpONepeaay, 3JIEKTPOABUraTeNb, paaap, paIuoNpUEMHUK, TEIEBU30D,
antenHa, teiepon, CBY-meub, ynapTpa3ByKoBas IHAarHOCTHKAa B TEXHUKE,



MPOCKIIMOHHBIN almapar, BOJOKOHHAsI ONTHKA, COJIHEUHAs OaTapesi, CIIyTHUKOBbBIC
IIPUEMHUKHU, SJIEPHAS SHEPTETUKA U YKOJIOTUUYECKUE ACIIEKTHI €€ pa3BUTH.

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBHLIET'O
OBPA3OBAHUAJIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHoCTHBIE pe3yabTaThl OCBOCHUA YydeOHoro mnpeamera «Duzukar
JOJKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH OOYJAIOIIMXCS PYKOBOJACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlWH, TO3WUTUBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OMbITa U ONBITA JACSITEIBHOCTU B MPOIECCE pealn3allid OCHOBHBIX HaIlpaBJICHUMN
BOCITUTATEIPHON JEATETLHOCTH, B TOM YHCIIC B YaCTH:

rpa;KJIaHCKOr0 BOCIIUTAHUS:

e c(opMUPOBAHHOCTh TPaXXIAHCKOW  MO3UIIMM  OOYYArOIIeTOCs  Kak
aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOIEYEIIOBEYECKUX T'yMaHUCTUYECKUX U
JEMOKPATUICCKUX IICHHOCTCH;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIHLHOCTh B MHTEPECAX TPAKTAHCKOTO
oOIecTBa, Yy4YacTBOBaTh B CaMOYIpaBIECHWH B  00pa30BaTEIbHOM
OpraHu3alluu;

e yMEHHE B3aUMOJCHCTBOBAaTH C  COIUAJIBHBIMH  HWHCTUTYTaMH B
COOTBETCTBHHM C UX QYHKIUSIMH ¥ HA3HAYCHHUEM;

e TOTOBHOCTbH K TyMaHUTApPHOU U BOJIOHTEPCKOM JESITEIHLHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHUS:

e c(OopMUPOBAHHOCTb  POCCHUUCKOM IpaKJaHCKON UJCHTUYHOCTH,
MaTPUOTHU3MA;

e IICHHOCTHOE OTHOINEHWE K TOCYJApPCTBEHHBIM CHMBOJIAM, TOCTIIKCHHSIM
POCCUHCKHUX YUEHBIX B 00J1aCTH (PU3UKU 1 TEXHUKE.

AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

e CIIOCOOHOCTH OIICHWBATH CHUTYAIlMIO M NMPHUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh HAa MOPAJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM
YHCIIe B IEATEILHOCTH YUEHOTO;

e OCO3HAHHUE JUYHOTO BKJIa/ia B MOCTPOCHUE YCTOMUMBOIO OyayIIETo.

ICTETHYECKOr0 BOCTIUTAHUS:



ACTETUYECKOE OTHOUIEHHWE K MHUpPY, BKIIOYas HJCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:

MHTEpEeC K pa3audyHbIM chepaM npodecCUOHANIBHON AESTEILHOCTH, B TOM
YuCj€ CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBeplIaTh
OCO3HAHHBINA BRIOOP OymayIIel mpodeccun U peatn30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CamMoOOpa3oBaHUIO B
obsactu PU3MKK HA MPOTSIKEHUH BCEH KU3ZHHU.

IKOJOIrH4€CKOro BOCMuTaHus:

c(hOpMHPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbhI, OCO3HAHUE TJIOOAIBHOTO
XapakTepa SIKOJOTUIECKUX TPOoOIIeM;

IUIAHUPOBAHUE M OCYUIECTBJICHHUE ACHCTBUN B OKpYyXalolled cpene Ha
OCHOBE 3HaHUS LeJIel yCTOMYMBOrO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHUEe ONbITa ACSATENBHOCTH 3KOJOTMYECKON HANpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKeE.

IHECHHOCTH HAYYHOI'O MO3HAHMHA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI PU3UUECKON HAYKH;

OCO3HAHUE LEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYIO U HCCIEAO0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBIE YHHBEPCAJbHbIE Y4eOHbIE 1eHCTBUS
Ba3oBble Jijorunyeckue AeicTBUA:

CaMOCTOATENHHO  (OopMyNIHUpOBaTh M aKTyalIH3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

OTIPENEISITh TEeNIA JSATEIBPHOCTH, 33/1aBaTh MapaMeTPbl M KPUTEPUU HX
JOCTYDKCHUS,

BBISIBIISIT  3aKOHOMEPHOCTH U TIPOTHUBOPEYMsI B PacCMAaTPUBAEMBIX
buU3NYECKUX SIBICHUSIX;

pa3pabaTeIBaTh TUIAH PEHICHHS TPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTepHATBHBIX M HEMATePUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCSATENHHOCTh, OIGHUBATh COOTBETCTBHUE
PE3YNbTATOB LIETSIM, OIICHUBATh PUCKHU MOCIIEICTBUN JEATEILHOCTH;
KOODJAMHHUPOBATh M BBHIMOJIHATH pabOTy B YCIOBHUSX PEabHOTO,
BUPTYAJILHOT'O U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.



ba3oBble HCCJIEeA0BATCIBbCKUE I[eﬁCTBHHI

BJIAJETh HAy4YHONW TEPMUHOJIOTMEHN, KIFOUEBBIMU MOHATHIMH U METOAAMU
bu3nuecKoil HayKu;

BJIAJE€Th  HaBbIKAMU  YYEOHO-UCCJIENOBATENLCKOW U MPOEKTHON
JEATeIbHOCTH B 00JIaCTH (PU3HKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB peIIeHUs 3a1ad  (PU3M4ecKoro
COJIep>KaHUsl, IPUMEHEHHIO PA3JIMYHBIX METOJOB MO3HAHUS;

BIAJCTh BHUAAMH JIEATEILHOCTH [0 TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPHPETALNU, TPE0OPa30BAHUI0 U PUMEHEHHIO B PAa3JIMYHBIX YUYEOHBIX
CUTYyalUsIX, B TOM YHCJIE NPU CO3JIaHUH YYEOHBIX MPOEKTOB B 00JIACTH
busuKy;

BBISIBISITh TIPUYMHHO-CIIEJCTBEHHBIE CBSI3M M AKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUNOTE3y €€ pelleHus, HaXOAUThb apryMEHThl IS
J0Ka3aTeIbCTBA CBOMX YTBEPXKIICHUM, 3a/aBaTh NapameTpbl U KPUTEPUU
pelIeHHS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJ€ PEILICHUS 3aJadd pe3yJIbTarThl,
KPUTHUYECKU OLIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX yCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOM
JEATEIbHOCTH, B TOM YHCIIE TPU U3YUEHUH (PU3HKHU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;
yMETh TMEPEHOCUTh 3HaHMS 1O (QU3NKE B TMPAKTHYECKYIO O0O0JIacTh
KU3HENIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 001acTel;
BBIJIBUTaTh HOBBIE UJIEH, IIPEIaraTb OPUTMHAIBHBIE TOAXObl U PELLICHHUS;
CTaBUTb MPOOJIEMBI U 33a4H, I0IYCKAIOIINE albTepPHATUBHBIEC PEILICHUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABbIKAMM MOJYyYEHUsS] MHPOPMALMH (PU3HUECKOTO COJEPIKAHUS
M3 MCTOYHMKOB Pa3HBIX THIIOB, CAMOCTOSITENIBHO OCYILECTBIISITH ITOMUCK,
aHaJu3, CHCTEMAaTU3allMI0 M HHTEPIpeTalni0 MH(POPMalUU pa3indHbIX
BUJIOB U (OPM TpeCTaBICHUS;

OLICHMBATh JIOCTOBEPHOCTh UH(POpPMALINK;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAIMOHHBIX
TEXHOJOTMA B  pPELIEHWH KOTHUTUBHBIX, KOMMYHHUKAaTUBHBIX U
OpPraHM3allMOHHBIX 3a/lad C COOJIIOJIeHUEM TpeOOBaHUI HSPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, TMPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHON O€3011aCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOr0 COAEPKAHMSA B Pa3iIMUHBIX (hopMarax ¢
y4€TOM Ha3HaYeHUs HHGOpPMALMKU M LEJNEBOM ayAUTOPHUM, BBIOMpas
ONITUMAJIbHYIO (hOpMY MPECTABICHHS U BU3YaIU3aIUH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIBHBIC y‘leﬁHbIe HeﬁCTBHH:

OCYUIECTBJISATh OOIllEHHEe Ha Ypokax (U3MKA U BO BHEYPOUHOU
NEeSATENbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MDIUKTHBIX CHUTyallMii W cMsrdarb
KOH(JIMKTHI;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCIOJNb30BaThb  INPEUMYIIECTBA  KOMAaHIHOM U
UHAMBHUyaJIbHOM paboTHI;

BbIOMpaTh TEMATUKY U METOJIbl COBMECTHBIX AEMCTBHM C ydyéTOM OOLIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 4IeHA KOJIEKTUBA;

OPUHUMATh UEIHM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaThH U
KOOPJIMHUPOBAaTh JEUCTBUS 1O €€ JOCTHKEHHUIO: COCTaBIIATH IIJIAaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4ETOM MHEHUI YYaCTHUKOB, OOCYKIaTh
pe3ybTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIAJla M KaXKJOr0 y4YaCTHHKAa KOMAHJIbI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHUBATh WUAEH C NO3ULUUU HOBHU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMYECKOE IOBEJIEHUE B Pa3IM4HbIX
CUTyalusiX,  MpOSABIATH  TBOPYECTBO W  BOOOpakeHHE,  OBITH
UHUIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSAITENILHO ~ OCYILECTBIIATh  ITO3HABATENIbHYIO  JESATEIbHOCTh B
o0nmacT (GU3NKK W aACTPOHOMHUH, BBISBISATH MPOOJIEMBI, CTAaBUTh H
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PEIIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAaKTUYECKOW pabOThl ¢ YUETOM HMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHU;

JIaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacmmmpsATh  paMKH  y4eOHOTO TpeaAMeTa Ha  OCHOBE  JIUMYHBIX
MPEATIOYTCHUN;

JienaTh OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILCHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



CIIOCOOCTBOBATh (POPMUPOBAHUIO W TIPOSBICHUIO JIPYIAUIIMU B 00IacTH
(GU3HUKK, TIOCTOSIHHO TOBBIIATH CBOM 00PAa30BaTENbHBIA W KYJIbTYPHBIH
YPOBEHb.

CaMOKOHTpOJIB, 3MOIII/IOH3JILHLII71 HHTEJICKT.

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B AEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HABBIKAMH II03HABATCJIBPHOW pediekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JICHCTBUM U MBICIUTEIBHBIX ITPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAHUI;

WCIIOJIB30BaTh TPHUEMBI pediekcuu Il OICHKHA CUTyaIluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLICHWBATh PUCKA U CBOCBPEMEHHO NPUHUMATH PELICHUS MO HUX
CHUKECHUIO;

MPUHAMATh MOTHUBBI M apryMEHTHI JNPYTUX IPU AHAIN3E PE3YJIbTATOB
JICATEIILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTHI JNPYTHX IPU aAHAINU3E PE3YJIHTATOB
JICATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTUX HA OUTUOKH.

B mpomecce mocTMKeHUsS THYHOCTHBIX PE3YJIbTATOB OCBOSHHUS MPOTPAMMBI IO
bu3uke U1 ypOBHS CpeIHEro oOmero oOpa3oBaHWS Y OOyYaroITUXCs

COBEpPIIICHCTBYETCS AYMOIIMOHATBHBIH WUHTEIUICKT, TIpeIOoJIar afoIIHiA
c(hOpMUPOBAHHOCTH:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

CaMOpEryJIMPOBaHUs, BKJIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CIIOCOOHOCThH aTanTHPOBAThCS K
OMOIMOHAIILHEIM W3MEHEHUSIM W TIPOSBIATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LEIH
U yCIIeXy, ONTUMHU3M, HHUITUATUBHOCTh, YMEHHE JIEHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TOHMMATh HAMOIIMOHAIBEHOE
COCTOSIHUE JPYTHX, YYHUTHIBaTh €ro IMpPHU OCYIICCTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspeniatb KOH(QIUKTHI.



I[TPEAMETHBIE PE3VJIbTATDBI

K xonmy oOyuenust B 10 knacce mpenMeTHbIE Pe3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIOITUXCSI YMEHUINA:

NOHUMAaTh pPOJb (U3UKA B  SKOHOMUYECKOW, TEXHOJOTUYECKOH,
HKOJIOTMYECKOM, COIMANIbHOW M OSTUYECKOM cdepax AesaTeIbHOCTH
YeJI0BeKa, POJb U MECTO (PM3UKU B COBPEMEHHON HAyYHON KapTHHE MUDA,
3HAUEHWE OIHCATEIbHON, CHUCTEMAaTU3UPYIOIMIeH, OOBSICHUTEIHHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3HMYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIIPHON (PU3UKU U TEPMOAMHAMHUKH, POJb (PU3UUYECKON TEOPUH B
(bopMHpPOBaHUHU MPEACTABICHUN O (PU3NUECKON KapTHHE MUPA;

paznuyarh YCJIOBUSL NPUMEHUMOCTH MoAeNed (U3UYECKUX Tel U
MIPOIICCCOB (SABJICHWI): HWHEpIMAJbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TENO, MaTepualibHash TOYKA, pPaBHOYCKOPEHHOE JBUKEHHUE,
CBOOO/JHOE TMajieHue, a0CONIOTHO ympyras naedopmaius, aOCOIOTHO
yapyroe 1 abCONIOTHO HEYNPYTroe CTOIKHOBEHMSI, MOJEIH Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTANIMYECKOTO) TeNa, UACAIBHBIN a3, TOYEUHBIN 3apsl,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

pasznuyarh yclOBUS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DUINYECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE IPOLECCHl M  SIBICHMUS,
UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCHUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbI KUHEMATUKH PABHOYCKOPEHHOTO
NBIKEHUsA, TpeoOpa3zoBaHusa [anunes st CKOPOCTHM M IepeMelieHus,
3akoHbl HbIOTOHA, MNpUHLOKI OTHOCUTENbHOCTH [ 'amuies, 3aKkoH
BCEMHUPHOTO TATOTEHMSI, 32aKOHBI COXPAHEHUSI MMITyJIbCa U MEXaHUYECKOM
HHEPTUH, CBSI3b Pa0OTHI CHJIBI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI pAaBHOBECHS TBEPAOro Teina), MPU OSTOM  HUCIHOJIb30BATh
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NpeoOpa3oBanuii ["anumes, BToporo
U TPEThEero 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHHs HMIyJibca U
MEXaHUYECKOM 3HEepruM, 3aKOHA BCEMUPHOTO TSATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHI U SIBICHUS, UCIIOIb3YS
ocHoBHble monoxeHHsT MKT u 3akoHBl MONEKyIsipHOW (U3UKKH U
TEpMOAUHAMHUKN (CBA3b JAaBJIEHUS WJEAJbHOIO Tra3a CO CpelHeH
KMHETUYECKOW SHEpPruel TEIJIOBOTO JBH)KEHUS W KOHILIEHTPALIMEH €ro
MOJIEKYJI, CBSI3b TEMIEpPaTypbl BEIIECTBA CO CpPEIHEH KUHETUYECKON
SHEpruer TEmIOBOro JBUKEHHUS €ro YacTHUll, CBS3b JIaBJICHUS WUJEaTbHOTO



razda ¢ KOHUEHTpAalMEeW MOJIEKYJ M €ro TEMIIEpaTypor, YpaBHEHUE
MenaeneeBa—Knaneinpona, mnNepBbId 3aKOH TEPMOJAWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIHMU B TEIUIOBBIX IMPOLECCAxX), IPU ITOM HCIIOIb30BaTh
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—KianepoHa;

aHAIM3UPOBaTh M OOBACHATH DJIEKTPUYECKHE SIBJICHUS, HCIOJIb3Ys
OCHOBHBIE ITOJIOXKEHUS W 3aKOHBI 3JIEKTPOJMHAMMKHU (3aKOH COXPAaHEHMSI
ANEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO MOJIA, MPUHLHI CYIEPHO3HUIUN DIIEKTPUUECKHUX
IIOJIEM, TIPYM HTOM YyKas3blBas YCIOBHsS INPUMEHHMOCTH 3akoHa Kyiona, a
TaK)K€ NMPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa Uil ydacTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyims—JIeHna,
npasuia Kupxroda, 3akonsl dapanes A1 371€KTpon3a);

ONMKCHIBATH (PU3MYECKHUE MPOLIECCHl U SIBICHUS, HCHOJb3Yys BEJIUYUHBI:
IIEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIA U CHCTEMBI TEJI, CUIIA,
MOMEHT CHJIbI, JaBJICHUE, IIOTCHLMAJIbHAs DJHEPrUs, KUHETHYECKas
DHEPrus, MeXaHW4ecKas SHEprus, padoTa CHUJIbI, LIEHTPOCTPEMUTEIHLHOE
YCKOpPEHHE, CWIIA TSDKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHUS, MOIIHOCT,
9HEPrus B3aUMOJEHUCTBUS Tena ¢ 3emi€il BOIM3M €€ NOBEPXHOCTH,
SHeprus ympyrod naedpopmanuu TPYXKHUHBI, KOJUYECTBO TEIJIOTHI,
abcoytoTHasE TeMIeparypa Teia, paboTa B TEpMOJWHAMUKE, BHYTPEHHSS
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, paboTa UACaJIbHOIO Tasa,
OTHOCHUTENbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOro TemioBoro
JBUraTEIIsA; MIEKTPUUECKOE T0JIe, HAPSIKEHHOCTD 3JIEKTPUYECKOTIO TOJI,
HaIpsDKEHHOCTh IIOJISI TOYEYHOI'O 3apsja WM 3apspKEeHHOIO Inapa B
BAKYyME M B JUAJEKTPUKE, IOTEHIMAN 3JIEKTPOCTATUYECKOrO MOJIs,
pPa3HOCTh  MOTEHIMAJNOB, JJEKTPOABIXKYINAs  CWJa, Cuila  TOKa,
HaIlpsDKEHWE, MOIIHOCTh TOKa, OJJIEKTpUYecKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COINPOTUBIICHUE YYacTKa LENH C IOCIEIOBATEIBHBIM U
napajuielIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI FIEKTPUUECKOTO OIS
KOH/JIEHCATOpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SBJICHHM:
MEXaHUYECKOE JIBMKEHUE, TEIUIOBOE JBMIKEHHE 4YaCTHIl BELIECTBA,
TEIJIOBOE paBHOBecHE, OPOYHOBCKOE NBIKeHHE, nuddys3us, nucrmapeHue,
KUIICHUE U KOHJEHCAlM, IIJIaBJICHUE U KPUCTAIUIN3ALMs, HAIIPaBICHHOCTD
TEIUIONEpeaaum, IEKTPU3ALUS TeJl, SKBUIMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsKEHHOTO MTPOBOIHUKA,

MPOBOANTDH MCCIEAOBAHNE 3aBUCUIMOCTH OJHOM (DU3MUECKON BETUYHUHBI OT
JpyroM C  HCHOJIb30BAHUEM  NPSAMBIX  H3MEPEHUM, IIpU  OTOM



KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHpOBaTh pe3yJbTaThl IMOTYyYECHHON
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHJE TpapuKOB C Y4ETOM
aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHU, JIeJaTh BEIBOJBI 110 PE3yJIbTaTaM
WCCIICIOBAHUS;

MPOBOJAUTL KOCBEHHbIE H3MEpEHUs] (U3NYECKUX BEIUYUH, IPU STOM
BBEIOMPATh ONTHMAIBHBIA METOJl M3MEPEHUS, OICHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
MIPOBOAUTH ONBITHI O MPOBEPKE MPEJIOKEHHOW TMIOTE3bI: IIJIAHUPOBATH
AKCIEPUMEHT, COOUPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYCHHbIE PE3YyJbTaThl U JIeNIaTh BBIBOJ O CTaTyce NPEAJIOKECHHOU
TUIIOTE3BI;

coOroaTh TpaBuiIa 0€30MacHOT0 TPy/ia MPHU MPOBEIECHUN HCCIIEI0BAHUM
B paMKax y4eOHOro OKCIIEpUMEHTa, MpakKTUKymMa ©  y4eOHo-
HCCIIEN0BATEIIbCKOM W TPOEKTHOM JEATEIIbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U Ta00OPATOPHOTO 00OPYAOBAHUS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
(bu3nUecKoil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBedarolmed TpeOOBaHUSIM 3a/auu,
NPUMEHSTh  (POPMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThl
(bU3MYECKUX TEOpPUM MNpH HCIOJIB30BAHUU MATEMaTHYECKUX METOJ0B
penieHus 3aj1a4, NpoOBOAUTh PacU€Thl HA OCHOBAaHUU MUMEIOIINXCS JaHHBIX,
aHAJIU3UPOBATH PE3YJIbTaTbl W KOPPEKTHPOBATH METOABI PEMIEHUS C
YYETOM MOJYYEHHBIX PE3YJIBTATOB;

peniaTh KadyeCTBEHHbIC 3a7auM, TpeOyrollne MNPUMEHEHUs] 3HAHUN U3
pa3HBIX pa3JeNnoB Kypca PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IIMKIJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJICHUN ¢ OOPOW HA U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

WCIIOJIB30BATh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLIECCOB;

NPUBOJUTh MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAayKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIEHUBATDH MOCIEACTBHUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESTEILHOCTH YEeJIOBEeKa, CBA3AHHOM C (PU3MYECKHUMH TMPOIECcCaMu, C
MO3UIINHI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTNIOIB30BAHUM, & TAKKE PAa3yMHOM HCHOJIb30BAHUM JOCTHKECHUU



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOro
00111eCTBa;

IPUMEHATh pa3juyHble CcrocoObl paboThl ¢ MH(popMauuend (pusndeckoro
COJIEP)KaHUSI C MCIOJb30BAHUEM COBPEMEHHBIX HMH(GOPMALIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUH I TOMCKA, NEepepadOTKH M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-MIOMYJISIpPHON MH(OpMALIUY, CTPYKTYPUPOBAHUS U UHTEPIIpETALUU
uH(pOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  NOJy4aeMyl0  HMH(OpManmuioo U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alMOHHBIE U II03HABATEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUH B Ipoliecce
BBINIOJIHEHHUS POEKTHBIX U y4eOHO-UCCIIEIOBATENbCKUX padoT;

paboTaTh B TpynIe C HCIOIHEHUEM Pa3IUYHbIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHATIBLHO PaCIpeAesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXXJAOIO U3
YYaCTHUKOB TPYNIIbI B pEIIEHUE pacCMAaTPUBAEMON MPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaabHOM AesTeIbHOCTH 1O
CHEIMATBEHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIS.

K xonmy oOydenuss B Il knacce npeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JOJIKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUM:

MMOHUMATh POJb (U3MKH B  IKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIbHOM M 3TUYECKOM cdepax AesTENbHOCTH YeJIOBEeKa, POJib U MECTO
GU3MKM B COBPEMEHHON HAy4yHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
MPaKTUYECKOM  JIESITEIbHOCTUM YEJOBEKa W JaJIbHEWIIEM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAUYECHUE OINUCATEIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTETFHON W TPOTHOCTUYECKON (GyHKIUN (U3NYECKON Teopuu —
ANEKTPOJUHAMUKH, CIEIHUATbHON TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uku, poap (GU3MYECKoil Teopuu B (POPMHUPOBAHUU MPEACTABICHHUN O
bu3nYecKo KapTHHE MHUPA, MECTO (PU3UIECKON KapTUHBI MHpPa B OOIIEM
pSITy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPO/IE;
pa3nuyaTth YCJIOBHS TPUMEHHUMOCTH Mojelel (U3UYecCKux Tel U
MPOLIECCOB  (SIBJICHUI): OJHOPOJHOE JJIEKTPUYECKOE U  OJHOPOJHOE
MarHMTHOE TOJIsl, TApMOHUYECKHUE KOJIeOaHUsl, MAaTEMaTUUECKUN MasSTHUK,
UJCaTbHBIA MPYXKUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJIeOaTeNbHbIN KOHTYD, TOHKAs JIMH3a, MOJICJIeH aToMa, aTOMHOTO s/ipa U
KBaHTOBOW MOJIEJIH CBETA;



pa3nuyaTh yCIOBUS (TpaHUIBl, O0JIACTH) MPUMEHUMOCTH (UINUECKUX
3aKOHOB, NMMOHMMAaTh BCEOOIIMH XapakTep (PyHIaMEHTAJbHBIX 3aKOHOB U
OTPaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHMS,
UCIIOJIb3Ysl OCHOBHBIE TIIOJOXKEHUS M 3aKOHBI JJIEKTPOJUHAMUKH U
CHEUAIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpPaHEHHUS
NIEKTPUYECKOro  3apsaa, cwia Awmmepa, cwia JlopeHma, 3akoH
ANEKTPOMAarHUTHOM  WHAyKuuu, npaBuwio Jlenma, cBsi3p  OJIC
CAMOMHAYKIIMM B DJIEMEHTE JJEKTPUYECKOHM LEeNUu CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJIaTbl  CHEUUAJIbHOM  TEOpUHU
OTHOCHUTEJIBLHOCTH DUHIITEITHA);

aHAJIM3UPOBATh U OOBSACHATH KBAHTOBBIE IIPOLECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAHTOBOM  (u3uku  (ypaBHeHHE  ODHHIITEHHA  JUIs
doTtoapdexra, mnepBbld W BTOpPOM TmocTyiarsl bopa, mOpUHIMI
COOTHOILIEHHSI HeompeaenéHHocTel ['eli3eHOepra, 3aKOHBI COXpPaHEHHS
3apsI0BOTO M MacCOBOTO YHCEN U DHEPTUU B SIAEPHBIX PEAKLUAX, 3aKOH
pPaZANOaKTUBHOTO pacnaua);

ONMKCHIBATH (PU3MYECKHUE TPOLECCHl U SIBICHUS, HCHOJb3Yys BEJIUYUHBI:
HaNpsHKEHHOCTD JIEKTPUYECKOTO MOJIS, MOTEHIMAN 3JIEKTPOCTATHUYECKOTO
NOJIA, Pa3HOCTh MOTEHLUHAJIOB, AJIEKTPOJABIKYIIAS CWIa, WHIYKIHUSA
MarHuTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AMIepa, WHIYKTUBHOCTb,
ANEKTPOJBIKYIIASL CUJIAa CAMOMHIYKIIMHM, HSHEPrus MAarHUTHOTO MO
MPOBOJHUKA C TOKOM, PpEISTUBUCTCKUN HUMIYJIbC, MOJIHAS SHEPIHUs,
SHEpPrusi TMOKOsI CBOOOJHON 4YaCTWUIIBI, PHEPrHsl U HUMITYyJIbC (POTOHA,
MacCOBO€ YHCJIO U 3apsia A1pa, SJHEPIHs CBA3H s1pa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIIEKTPOMArHUTHAsE UHYKLUS, CAMOUHYKIIMS, PE30HAHC, UHTEPPEPECHIIUS
BOJIH, Ju(pakuus, JIUCHEpPCHs, T[OJHOE BHYTPEHHEE OTpa)keHHeE,
dotoanextpudeckuit dhdext (pororddexr), ampda- m Oerta-pacmasl
aaep, raMMa-u3iaydyeHue saep, (U3nyYecKue MPUHIUIMBI CIEKTPaIbHOrO
aHanM3a u padoThI Ja3epa;

ONpENENITh HAINpaBiICHUE WHIYKUWW MArHUTHOTO TMOJsi MPOBOJAHHUKA C
TOKOM, CUJIbl AMrepa u cuiibl JlopeHna;

CTpOUTH M300pakeHNE, CO3/jaBaeMOe ITIOCKAM 3epKajioM, TOHKOW JIMH30M,
U PaCCUUTHIBATH €T0 XapaKTEPUCTUKH;

MPUMEHSATH OCHOBOTOJATAIONINE ACTPOHOMUYECKUE IMOHSATUSA, TEOPUH U
3aKOHBI  JJI1 aHalm3a U OOBsACHEHUS (U3MYECKUX MPOIECCOB,
INPOUCXOISIINX B 3BE3[aX, B 3BE3JHBIX CUCTEMAX, B MEKIaJTaKTUUECKON
cpejie; IBHUKEHUS HEOSCHBIX TeJl, IBOIIOINH 3BE3/] M BCelleHHOIM;



NPOBOANTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHHUH, MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOM 3aBUCHMOCTH
bu3NYecKuX BEIMYMH B BHUAE TIpaduKkoB ¢ Y4YETOM aOCOIIOTHBIX
NOTPEIIHOCTEd  M3MEpPEHUH, JelaTb  BBIBOABI IO  pe3yibTaTam
UCCJIEI0BAaHNUS;

IPOBOJNTh KOCBEHHbIE M3MEpEHUs (U3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHUTEIbHBIC TOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHUI,
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIIOTE3bL: NIAHUPOBATh
HKCHEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIM3UPOBAThH
NOJlyuYEHHBIE pe3yJIbTaThl W JeNlaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUIIOTE3BI;

OTKCHIBaTh METObI TIOJYUEHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOroaTh npaBuia 0€30MacHOIO TPy/la NPHU MPOBEIECHUU UCCIEI0BAHUM
B paMKax y4eOHOrOo OKCIEPUMEHTa, TMpaKTUKymMa ©  y4eOHO-
UCCIIEIOBATENLCKOM M IPOEKTHOM JIEATENbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEBHBIX YCTPOUCTB U 1a00paTOpHOro 000pyAOBaHMUS;

pelarte pacyETHBIE 3aJa4yd C SBHO 3aJaHHOW M HESBHO 3aJaHHOM
¢u3nyecKkoil MOENbl0: HAa OCHOBAHMM aHalIW3a YCJOBHS BBIOMpPATH
¢usnyeckue MoOJeNd, OTBeYarollue TpeOOBaHMUSIM 3aJadyM, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3NYECKUX TEOPUN
OpU  HUCIOJB30BAaHUM MaTeMaTHYECKUX METOJOB pEIICHUsS  3ajad,
IPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCSA JAHHBIX, aHATU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObl PEIICHUS C YUETOM IMOTYUYEHHBIX
pE3yNbTATOB;

pelaTe KayeCTBEHHbIE 3a/Jaud, TPEOyIOLIMe NPUMEHEHUs 3HaHUM U3
pasHbIX pa3JenoB Kypca PU3MKH, a TAaKKEe UHTErpaluu 3HAaHUN U3 IPYTHUX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATh JIOTHUECKYIO
LIEMOYKY PaCCy>KJICHHUI ¢ ONIOPOM Ha U3YUYEHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS,

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
IPUHIUTIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHHUYECKUX yCTPOMCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

OPUBOJUTH MPUMEPHl BKIAJa POCCHUMCKUX U 3apyOexHBbIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, B OOBICHEHUE IPOLECCOB OKPY>KAIOILETO
MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OLICHUBATDH MOCIEICTBUS OBITOBOIM M MPOU3BOJCTBEHHON
JESTEIbHOCTH 4YeJIOBEKa, CBA3aHHON C (PU3MUECKHMMM IpoLieccaMu, C



MO3ULIHUNA 3KOJOTMYECKON 0€30MaCHOCTH, NPEICTABIECHUN O PALIMOHAJILHOM
IPUPOAOIOIb30BAaHUH, & TAKKE PasyMHOM HCIIOJIb30BAHUM JIOCTUKEHUN
HAayKM M TEXHOJOTMM Ui JaJbHEHUIIEr0 pa3BUTHUS 4YEJIOBEYECKOrO
00I11eCTBa;

NPUMEHSATh pa3iMyHble crocoObl padoThl ¢ MH(popMmaluel (HU3nIecKoro
COJACPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH()POPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHBIC
TEXHOJIOTMM JJI1 TIOHUCKA, NepepalOTKH M TPEAbsIBICHUS YyUyeOHOUW W
HAy4YHO-NOMYJISIPHOM MH(OPMAIK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHbOpMaIuU, TOJYYEHHOM M3 PpaA3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHaJM3UpOBaTh  MOJy4yaeMmMylo  HMHQOpMAlMI0 U  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

POSIBIISITh OpraHu3alMOHHbIE U MO3HaBaTEJIbHbIE yMEHUs
CaMOCTOATEJILHOTO ~ NPHOOPETeHHMs] HOBBIX 3HAHUKW B Ipoliecce
BBITNIOJTHEHUSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTb B TIpyHIE C MCIOJIHEHHWEM pa3jIMYHbIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATH PAOOTy TPYMIIbl, PALIMOHATBHO PACIPEACNSITh 1E€ATeIbHOCTh
B HECTAaHJAPTHBIX CUTYalMsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXIOTro U3
YYaCTHUKOB TPYMIIBI B PELICHHE pacCMaTPUBAEMOM MPOOIEMBbI;

IPOSIBIISATH MOTUBALMIO K Oyaylie nmpodeccnoHaabHOM AesITeNbHOCTH 1O
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnyectBo yacos DJIEeKTPOHHBIE
Ne HanmeHoBaHMe pa3/ie/ioB U TeM (uu¢posbie)
Konrtpoabsnbsie IIpakTnueckmue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIE
padoThl padoThI
pecypcsl
Pasznea 1. HAYUYHBIA METO/1 IIO3HAHUS IIPUPOIbI
1.1 Hay4nslii MeTO O3HAHUS IPUPOLBI 6
Uroro no pazgeny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHnamuka 10
2.3 Cratuka TBEpAOrO TENA 5 1
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1
Uroro no pazgeny 35
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKO TEOPUHU 15 1
3.2 TepmoanHaMuka. TerioBble MalIuHBI 20 1
13 ArperaTtHble cocTosiHUS BeecTBa. da3oBbie 14 |
' HePEXOIbI
Wroro no pazneny 49
Paznea 4. JIEKTPOJANHAMUKA
4.1 DNeKTpUYECcKoe moJie 24 1

4.2 [TocTOsIHHBIN 37EKTPUUECKUIA TOK 24 1



4.3 Toxku B paznu4HbIX cpenax
Uroro no pazgeny

Paznen 5. PUSHUYECKHA TPAKTUKYM

5.1 OuU3NYECKU TPaAKTUKYM
Hroro no pasneny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

54

16
16
10
170

16

16



11 KITACC

Kosan4yecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHmue pa3jie/ioB U TeM undposbie
Ne i/m P Konrtpoabnbsie IIpakTnueckmue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOIMHAMUKA
1.1 MarunuTHO€ nosue 14
1.2 OneKTpOMarHuTHas HHIYKIHUS 13 1
Hroro no pasaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue KonebaHus 10
2.2 DIeKTpOMarHuTHBIC KOJIeOaHus 15
)3 MexaHn4yecKkue 1 3J€KTpPOMarHuTHbIE 10 1
BOJIHBI
2.4 Onrtuka 25 1
Hroro no paszneny 60

Paszgea 3. OCHOBBI CHEHI/IAJIBHOﬁ TEOPUU OTHOCUTEJIBHOCTHU
3.1 Ocuossl CTO 5 1

Uroro no pazgeny 5

Pasznen 4. KBAHTOBASA ®U3UKA
4.1 KopmyckynsipHO-BOJIHOBOM 1yannu3m 15
4.2 dusuka aToma 5

dwu3uKa aTOMHOTO SApa ¥ JIEMEHTapHBIX
YACTHI]

4.3



Htoro no pazneny

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBI aCTPOHOMHUU M aCTPOPHU3IUKU
Uroro no pazgeny
Pazznen 6. ®PU3HUECKHUH MPAKTUKYM

6.1 OU3NYECKUI TPAKTUKYM
Utoro no pazneny

Pa3nea 7. OBOBIIAIOIIEE IIOBTOPEHHUE

CucreMaruzanus u 00001IeHuE
NPEIMETHOTO COJICP)KAHMS U OIbITa

7.1 .
JeSITeLHOCTH, IPUOOPETEHHOTO MPH

n3ydeHuu kypca pusuku 10 — 11 kmaccos
Htoro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

25

12
12

16
16

15

15
10
170

16

16






