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COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTalIbHAsE Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHue u
HKCIIEPUMEHT B (PU3UKeE.

CnocoObl m3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUUKOBHIE CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, WJealbHAasl KUIKOCTb, HWACAIBHBIM Ta3, TOUYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHUIIbl €ro MpUuMeHUMOocTU. Dusndeckas
TEOpHUs.

Ponb u mecto ¢u3nku B (OPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHpa, B PAKTUYECKON IEATEIIbHOCTH JIFOACH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

N3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU TMOCTOSHHOTO TOKa MpPH
MOMOIIIY aHAJIOTOBBIX U ITU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi adboparopueit mo dusuke. [Ipumepsl nzmMepeHus
(bU3UYECKUX BETMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MarepuaqibHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

ITepemerienne, CKOpOCTh (CpemHsiE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEPUATBLHON TOUKU OT BPEMEHU U UX
rpaduku.

CBobOonHOEe mMmajeHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH U
YCKOpPEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU U UX TpaduKH.

KpuBonuneitnoe  aBuxeHue. JIBukeHue MarepuasbHOW  TOYKM 110
OKPYXHOCTH. YTJOBasi M JuHEHHas ckopocTh. Ilepmon m vacrora oOparieHus.
[lenTpocTpeMuUTENIbHOE (HOPMAJIBHOE), KacaTelIbHOE (TaHT€HIMAIbHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.



TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JBWKEHUE CHapsOoB, LENHbIE, IIeCTepEHYATble W PEMEHHBIE IEepenayy,
CKOpPOCTHBIE JIN(PTHI.

Jemoncmpayuu.

Mopnenp cucTteMbl OTCYETA, MIUTFOCTPAUs KMHEMAaTHYECKUX XapaKTEPUCTHUK
JBAYKEHUS.

Crioco0bl uccneoBaHusl IBUKEHUI.

Nnmroctpanys npenesbHOro Nepexo1a U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoOpa3zoBaHue TBMKEHUH C UCTIOJIH30BAaHUEM MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenue ABMKEHUS Tena, OPOIIEHHOTO TMOJ yIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpasnenue CKOpOCTH IPU ABMKEHHUH 110 OKPYKHOCTH.

[Tpeobpa3oBaHue yrioBOi CKOPOCTH B PEAYKTOPE.

CpaBHEHHE IyTEW, TPACKTOPHUM, CKOPOCTEH IBMKEHHUS OJHOTO M TOTO XK€
TeJla B pa3HbIX CUCTEMaX OTCUYETA.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

N3ydeHne HEPaBHOMEPHOTO ABMIKEHHUS C LIEIBIO ONpPEAEICHUs MITHOBEHHOU
CKOPOCTH.

M3mepeHne yckopeHus INpU IOPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUYKEHHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnmenoBanne 3aBUCHMOCTH IYTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUU.

WU3mepeHre  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
UCIIOJIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenne nABWXKEHUSI Tejla, OpPOIIEHHOTO TOpu3oHTalbHO. [IpoBepka
TUIIOTE3bl O IIPSAMOM IPONOPLUOHAIBHONM 3aBUCUMOCTH MEXKIY JAJIBHOCTBIO
1I0JIETA U HAYaJIbHOM CKOPOCTBIO TEJIA.

M3ydeHne IBWKEHHUS Tella IO OKPYKHOCTH C IOCTOSIHHOM II0 MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHUMOCTH Tepuoaa oOpallleHusi KOHMYECKOTO MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

IlepBeiii 3akoH HproroHa. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHOocuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCuéTa (OmpeleseHue,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unuu Cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKHU.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTb T'PABUTAUMOHHOW H
WHEPTHOM MAaCCBI.



Cuna TsoKecTd. 3aBUCUMOCTh YCKOPEHHSI CBOOOTHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TIUIAHETHI M OT Treorpaduueckoil mUpoThl. [IBUkeHue
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxyierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJBXKEHUS U CUJIa TPEHHUS
nokosi. Koadduument tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUU Tejla B
KUJIKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBUKECHHUS.

Jasnenue. 'mapocratnyeckoe gapienue. Cuina Apxumena.

TexHuyecknue yCTpOMCTBA M TEXHOJOTUYECKUE MPOLECChl: MOANIUITHUKH,
JBU>)KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HaOmnronenue nBHXKEHUS TEJl B MHEPIIMATIBHBIX U HEMHEPIIMATIBHBIX CUCTEMaxX
OTCYETA.

[IpyHLIIMTO OTHOCUTENIBHOCTH.

Kauenune AByX HWIMHAPOB WJIM IIAPOB PA3HOM Macchl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBLHON CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K TeIy CHI C
MIPOU3BEACHUEM MACCHI T€JIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CHCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIbTATE B3aUMOJICHCTBUS TEN.

N3Mepenune macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBbEME U MaJICHHH.

[{eHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPHU JBM)KCHUHM OpyCKa MO0 HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TrHUIOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBHIKEHHUS Opycka IIo
HAKJIOHHOM IIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pasIie, OT ux AehopMaIiuH.

N3yueHne NBUKEHUSI CUCTEMBbI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
NErKuit OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO0 BEJIWYHMHE YIJIOBOro KO3 duImeHTa
3aBucuMocTu Fp (N).

UccnenoBanne aBu)eHUsl Opycka Mo HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 PUITMEHTOM TpEHUSI.

N3yueHnne nBUXKEHUS TPy3a Ha BaJTy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKEHHE
TBEpOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpamieHus. [lnedo cuibl.
CnoxeHue Cuil, TPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.



VYcnoBust paBHOBECHS TBEPAOTO TeEA.

YcroliunBoe, HeycToIuMBOE, O€3pa3InYHOE paBHOBECHUE.

TexHU4ecKue YCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: KPOHILITEHH,
CTPOMTEIBHBIA KPaH, PEIIETYaThIe KOHCTPYKLIUU.

Jemoncmpayuu.

VYcnoBus paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO TEla, HWMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHne KPOHIUTENHOB U PACUET CUII YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 mexaHuxe.

HMMnynsc MaTepuaabHOM TOUYKH, CUCTEMBI MaTEpUaIbHbIX TOUEK. LleHTp Macc
CUCTEMbI MATEPUAIIBHBIX TOYEK. Teopema 0 IBUKEHUU LIEHTpa Macc.

MMiyibC CHIIBI M U3MEHEHHUE UMITYJIbCA Tella.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHXKEHUE.

MoMeHT umnysbca MaTepUaIbHOW TOYKH. lIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCA B LIEHTPAIbHBIX MOJISX.

PabGoTta cuibl Ha ManoM M Ha KOHEUHOM MepeMelieHuu. ['paduueckoe
IIPEICTABICHUE PAOOTHI CUIIBI.

MoniHOCTh CUIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUKH.

[loTeHUIMaNbHBIE W HENOTEHUMAJNbHbIE CHJBL. [loTeHnManpHas »HEprus.
[ToTenmmanbHas sHEeprus ynpyro nedopMupoBaHHOW NpyxuHbl. [loTeHmanpHas
DHEPrus Tejla B OJHOPOJHOM IpaBUTALMOHHOM Imose. [loreHnumansHas sHeprus
TeJa B IPAaBUTALMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpU U BHE mapa). Bropas
KOCMHMYECKast CKOPOCTh. TpeThbsi KOCMUUYECKast CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHenue bepHymim i WACATbHOM XKHUAKOCTU KaK CJEICTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOU YHEPTUH.

TexHuyeckne yCcTpoMCTBAa M TEXHOJIOTHYECKHUE MTPOLIECCHI: JBHKEHUE PAKET,
BOAOMET, KONEpP, MPYXKUHHBIA MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTnBHOE BMXEHUE.

N3MepeHne MOIHOCTH CHUJIBI.

M3MeHeHue 3HepTuy Tella MPU COBEPILIEHNUN PaOOTHI.



B3anmHble mNpeBpalieHUs KMHETHYECKOM M IMOTEHIMAJIBHOW JHEPrud NpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue SHEpPTUU MpU CBOOOTHOM MaJICHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

N3mepeHne nMmmyJiibea Telia o TOPMO3HOMY MYTH.

W3mepenne Ccuibl TATH, CKOPOCTH MOJENU DJIEKTPOMOOWJIE M MOIIHOCTH
CUJIBI TSTH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJAECUCTBHH.

W3mepeHrne KHHETUYECKOM YHEPTHUM TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHUE W3MEHEHHS MOTCHIIMAIBLHON SHEPTUM MPYKUHBI C padOTON CUIIBI
TpPEHUSI.

Onpenenenue padbOThl CHIIBI TPEHHS TPH JABWXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA.

Tema 1. Ochogbl MONEKYNAPHO-KUHEMUYECKOU MeEoPUU.

OCHOBHBIE TOJIOXKEHUSI MOJIEKYJsipHO-KuHeTn4Yeckor Tteopuu (MKT), ux
onbiTHOe obOocHoBanue. Juddysus. bpoyHoBckoe aBmxeHue. Xapakrep
JBWKCHHS WM B3aUMOJECHCTBUS 4YacTUL BellecTBa. Moaenu CTpOEHUs TIa3oB,
KUIKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHX
Mozeneii. Macca u  pasmepbl Mosekyd (atomoB). KonuyecTBO BeliecTBa.
[ToctostnHass ABoranpo.

TennmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. I[llkama
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIAPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBU>KYTCsl XaOTUYECKHU M HE B3aNMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temriepatypa (mkana temneparyp Kenbsuna). 3akon Jlanbrona. M3omporieccsl B
UJCATbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemlecTBa. [ 'paduueckoe
IpeJICTaBICHUE N30IIPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEeAHEH  KHUHETUYECKOW DSHeprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBUKEHUS MOJEKYJ HJICAIbHOr0 ra3a (OCHOBHOE
YpaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH HICAITBHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEM
KUHETUYECKOU SHEPTUEH MOCTYNATENBLHOTO TEMJIOBOTO JABUKEHUA €€ YaCTHII.

TexHuUeCKHE YCTPOWCTBA M TEXHOJOTHUYECKHUE TIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHue HaHOMaTePUaJIOB.

Hemoncmpauuu.

Mopenu nBUXKEHNs YacTUI] BELECTBA.

Monens 6pOyHOBCKOTO ABUKECHUSI.

Bueoponuk ¢ 3anuchi0 peaibHOro OpPOYHOBCKOI'O JIBUKEHUS.

Huddy3us KuaKocTei.

Mogens onbita llTepHa.



[IpuTsKkeHrE MOJIEKY!I.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnrogenue u vicciieqoBaHUE U30IPOIIECCOB.

Yuenuueckuii sxcnepumenm, navopamopnuvie padomul, npAKMuUKyMm.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiueid U X0JIOAHOM BOJOM.

N3yyeHue H30TEPMUYECKOTrO Mpolecca (PEeKOMEHJOBAaHO HCIOJIb30BaHUE
1 poBoit Taboparopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yyenue n300apHOro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauwiunul.

Tepmonunamuueckass (T/]) cucrema. 3amgaHve BHEUIHUX YCIOBUH IS
TEPMOJMHAMHYECKON cUCTEMBI. BHelllHne 1 BHyTpeHHUE napaMeTphl. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHE 3HAYCHHSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauanmo TtepmoanHaMuku. (CaMONpOH3BOJIbHAs — peJlaKCalus
TEPMOJIMHAMHYECKOW CHCTEMBI K TEIJIOBOMY PaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHre MenpaeneeBa—KianeiipoHa v BbIpaK€HUE ISl BHYTPEHHEH 3HEPTUH.
VYcnoBUs IPUMEHMMOCTH 3TOM MOJENU: HU3Kasi KOHLIEHTPAlUs YaCTHI], BHICOKUE
TeMIlepaTypbl. BeipaxxeHue AJjis BHYTPEHHEH SHEPruy OJTHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMOJuHaAMUKe. Beruucienne paboThl o rpaduky
npoiiecca Ha pV-auarpamme.

Temonepenaya  kKak  crnoco0 — M3MEHEHUsS  BHYTPEHHEH  DHEPruu
TEPMOJMHAMHUYECKONH  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEILIONPOBOJAHOCTD, U3JIyUYEHHUE.

KosmuectBo TtemnoTel. TemmoéMkocTs Tena. YAenpHass W MOJISIpHasd
TEIUIOEMKOCTH BEILIECTBA. YpaBHeHHME Maiepa. YaenpbHas TEIUIOTa CrOpPaHUs
torumBa. Pacuér kommuecTBa TemIOTHI mpu Temonepenade. I[lonarue o0
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAWMHAMHUKU. BHyTpeHHsAss osHeprus. KoimuectBo
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHUS  BHYTPEHHEH  HHEpruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

Bropoii 3ak0OH TEPMOIMHAMHUKU [UII PABHOBECHBIX IPOLECCOB: YEPE3
3aIaHHOE PABHOBECHOE COCTOSIHUE TEPMOJWHAMUYECKOW CHUCTEMBI ITPOXOIUT
eMHCTBEHHAas aguadarta. AOCOIIOTHAS TeMIIepaTypa.

BTropoii 3akOH TEpPMOJMHAMMKM [UJII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOKHO IEpeaTh TEIIOTY OT O0jiee XOJIOAHOTO Tena K 0ojiee HarpeTomy 0e3
komriencanmu (Kiaysuyc). HeoGpaTumMocTh MpUPOTHBIX MTPOTIECCOB.

[Tpunnumne gerictus TeroBbix MamuH. KIT/.



Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJOTUYECKUE aCIEKThl MCIIOIb30BaHUs TEIUIOBBIX ABUrareniei. TemmoBoe
3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI: XOJOAWIbHUK,
KOHJUIIMOHEP, AU3CNbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3AlUs «TEIUIOBBIX» OTXOJIOB C
UCII0JIb30BAaHUEM TEILJIOBOTO HACOCAa, YTHIIM3AIUs OMOOPTraHMYECKOTO TOTLIMBA JIJIst
BBIPAOOTKH «TEIUIOBOM» M 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

M3MeHeHne TemnepaTypsl IpH aquadaTHyecKoOM pacIupEHUH.

Bo3gymiHoe orauso.

CpaBHEHUE yAENBHBIX TEIUNIOEMKOCTEN BEILIECTB.

CriocoObl N3MEHEHMSI BHYTPEHHEN SHEPIUU.

HccnenoBanue aquadaTHOTO Mpoliecca.

KoMIbroTepHbIE MO/IENN TEMIOBBIX JIBUTATEIECH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3mepeHne yaenbHOoN TEII0EMKOCTH.

Hccenenosanue npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquadaTHOTO Mpoliecca.

N3ydeHne B3aMMOCBA3U DHEPIUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEeMIIepaTypbl KUTIEHUS KUIKOCTEH.

Tema 3. Azpecamuivie cocmoanus eewyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanve u KoHjaeHcanusa. McmapeHue W KumneHue. YaeiabHas
TeIJI0Ta MapooOpa3oBaHusI.

HacepllieHHblE W HEHachIleHHbIE Mapbl. KayecTBeHHass 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIIEHHOTO ITapa OT TEMIIEPATYpPbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBILIEHHOIO Mapa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3ayxa. AOCOIIOTHAS U OTHOCUTEIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHue W KpucTamszanus. YJAeidbHas TEIIoTa IIABJICHUS.
Cyb6numarusi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux nepopmariuii.

TemnnoBoe pacuimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHM3M TEIUIOBBIX KOJI€OaHUI YaCTHI] BEIIECTBA KaK MPUYKMHA
TEIJIOBOTO paclIupeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpPTUH B (Pa30BbIX MEPEX0OIaAX.

YpaBHeHuUE TEII0BOTO OajiaHca.

[ToBepxHocTHOE HaTskeHHE. Kond(uUIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie sBnenus. J[aBneHue nox MCKpUBIEHHON MOBEPXHOCTBIO KUAKOCTH.
®opwmyna Jlannaca.



TexHUYecKue yCTPOMCTBA U  TEXHOJOTMYECKHE TPOLECCHI:  KUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TemnnoBoe pacmpeHue.

CBoIICTBA HACBHILLICHHBIX TAPOB.

Kunenwne. Kunenue npu noHW>KEHHOM J1aBIICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITH C MBUTBHBIMU TIEHKAMH.

CmauuBaHue.

KanwinsipHsle sBIeHHUS.

Monenu HEHPFOTOHOBCKOM KUJKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

Bunasr nepopmarmii.

Hab6monenue manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3yyeHnne 3aKOHOMEPHOCTEN HUCIIAPEHUS KUIKOCTEN.

M3mepenne yAenbHON TEIIOTHI IUIABJICHUS JIb/A.

M3y4yeHue CBOMCTB HACHIILIEHHBIX I1APOB.

N3mepenne aOCONMIOTHOW BIIaKHOCTH BO3/yXa M OILIGHKa Macchl MapoB B
MOMEIICHHH.

N3mepenue ko3¢ duiiieHTa MOBEPXHOCTHOTO HATSXKCHMUS.

N3mepenne moayns FOnra.

HccnenoBanve 3aBUCMMOCTH  Jedopmanuu  pe3MHOBOro odOpasma OoT
MPUWIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

OnexTpuzanms Tel U €€ NPOsBICHMs. OJIEKTpUYECKHil 3apsan. JlBa Buaa
NIEKTPUYECKUX 3apAnoB. IIpOBOOHMKM, JUAIEKTPUKA U  MOJYNPOBOIHUKU.
OneMEeHTapHbId JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

BsaumopaeiictBue 3apsaoB. Todyeunslie 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKUE 3apsiibl.

Hampsoxkéanocts  anektpuueckoro  mosd.  [lpoGueiii  3apsan.  Jlunuum
HaMpPsHKEHHOCTH AJIEKTPUUECKOT0 NoJist. OHOPOAHOE ANEKTPUUECKOE TOJIe.

[ToTeHIIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLMAIOB U
HanpspkeHue. lloTeHuuanbHas HSHEPrus 3apsdjia B AJIEKTPOCTATUYECKOM TOJIE.
[ToTenmman snexkTpocraruyeckoro noss. Csi3b HANPSHKEHHOCTH MOJIS M Pa3HOCTU
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mo (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJIHOTO).

[IpyHIMT CYNIEPNIO3ULINN dIEKTPUUECKUX TOJIEN.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PaBHOMEPHO 3apsHKEHHOro mo 00béMy miapa. [losie paBHOMEPHO 3apsKEHHOM



OECKOHEYHOM IUIOCKOCTU. KapTuHbl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JusnexTpuku B AIEKTPOCTATUYECKOM oJie. Jupnexktpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COEqMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM IIOJIE.

TexHu4YecKrue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JEKTPOIpUOOpOB,
KOHJIeHCaTOphl, reHepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3APSKECHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3aLIUTA.

Y CTpONCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHON 1 MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

OueHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3yueHne npoTekaHus TOKa B LIETIH, COAEPKaIleil KOHJEHCATOP.

Pacnipenenenne pa3HOCTH MIOTEHIIMAJIOB (HampsKEHUs ) pu
MIOCJIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAEHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHbwlil 31eKmpuyeckKuil mox.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYciloBusl CymecTBOBaHUSI MOCTOSHHOTO JJIEKTPUYECKOrO ToKa. MICTOUYHMKH
toka. Hampskenune U u DJIC £ .

3akod OMa U1 ydacTKa LEMu.

DnexkTpudeckoe COITPOTHUBIICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAW MONEPEYHOTO CEUYCHMUS.
VY 1enpHOE CONPOTUBIIEHUE BEILIECTBA.



[TocnenoBaTenpbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BeTBIE¢HHBIX ekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBbIAENsEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJIGKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpaeHcarop B nienu noCTOSSHHOTO TOKA.

TexHn4eckrue YCTPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTHUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
U OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUS.

CrnocoObl coeMHeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanne pa3HOCTH MOTEHUMAIOB MEXKY IMOJIOCAMH MCTOYHHMKA TOKA
OT CHWJIBI TOKA B IICTH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne CMEMIAaHHOTO COEAUHEHUST PE3UCTOPOB.

N3mepeHue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBL TOKAa OT HANpPSKEHUS ISl JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrepMerpa (BoJIbTMETpa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBrucumMoctd J/]C ranbBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanne pa3HOCTH MOTEHUIMAIOB MEXKY IMOJIOCAMU MCTOYHHMKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA UCTOYHHMKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIEKTpUYECKasi  MPOBOJUMOCTh  Pa3IMYHBIX  BEIIECTB.  DJEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
TemnepaTrypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.



[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

DNEKTPUUECKUNA TOK B 3JIEKTPOIMUTAX. DJIEKTPOIUTUYECKAsT JTUCCOLMALIS.
OnexTponus. 3akoHbl Papajes A AIEKTPOIIN3a.

DnekTpuyeckuii Tok B ra3zax. CamMoCTOSTENbHBIM M HECAMOCTOSTEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAaMOCTOSATENBHOTO pa3psiaa. Monnus. [lnazma.

TexHuueckue yCTpONCTBA M MPAKTHUECKOE MPUMEHEHHE: Ta30pa3psiiHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauyuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

HaoGmroienne amexTpoiusza.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIICEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BEIMYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJIMYMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCICAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKAa MPEAJIOKEHHBIX THUMNoTe3 (BbIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHsa B 10 kiacce
OCYUIIECTBIISIETCSI C YUETOM COJIEpPKATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHuKH, OMOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHHWE, Hay4yHbId (akT, rumoresa, (pusmyeckas BeIMYMHA, 3aKOH,
Teopus, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHHH, U3MEPUTENIbHbBIE TPUOOPHI, IM(PpPOBast 1abopaTopusl.

Mamemamuxka: peumieHUe CcUCTeMbl ypaBHeHMH. JluneiHas QyHKUUS,
napabona, runepOona, ux rpaQuKu U CBOWCTBA. TpUroHOMETpUYECKHE (PYHKIIUU:



CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTRO.
BekTophl 1 X MPOEKIUU Ha OCU KOOPJIUHAT, CII0KEHNE BEKTOPOB.

Bbuonocusa: mexanuueckoe NBWKEHHUE B KUBOM npupoje, nuddysus, ocmoc,
TEIJI000MEH >KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHUE OKpYXKaloleh Cpenbl,
yTHIn3anus OHOOPraHMYECKOTO TOIUIMBA JJiIi  BBIPAOOTKH  «TEIJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHHUE U KAITMJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIEKTPUUECKUE SIBJICHUS B dKUBOM MPUPOJIE.

Xumua: NUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIIpPHAs Macca, IOJIYyYEHHWE HaHOMATEpHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPIBIX TN, KUIKOCTEU U Tra30B, )KUAKUE KPUCTAIUIbI, FICKTPUUECKUE
CBOMCTBAa METAIJIOB, PJIEKTPOJIUTHYECKAS TUCCOLMALINS, TaTbBAHUKA, JICKTPOHHAS
MHUKPOCKOTIHS.

TI'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: nipeoOpa3oBaHue JBUKECHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CYXOro U IKHUIKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKIHUHU
(KpOHIIITEHH, peméTyaTble KOHCTPYKIIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAaHEHMUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJAOMET W JPYTHUE), IBUTATEb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBON XOJIOJUIBLHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHAJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
razopasps/iHble JJaMIIbl, TOJYIIPOBOJHUKOBBIC MPUOOPHI, rajibBaHUKA.

11 KJIACC

Paznen 4. DaekTpoauHaMuKa.

Tema 4. Mazhummnoe noJe.

B3auMonelcTBUE TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHYKIIUH.

MarnutHoe 10Jie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuina JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSAKEHHON YaCTULIBI
B OJJHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

MaruautHoe nose B Bemectse. DeppoMarHeTuky, rnapa- U J1MaMarHeTUKH.

TexHndeckue yCTPOMCTBA M TEXHOJOTHMYECKUE IMPOLECCHl: NPUMEHEHUE

ITOCTOSTHHBIX MarHuToOB, AIIEKTPOMArHuTOB, TEeCTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptuHa 7uHMA  WMHAYKOWMM ~ MArHATHOTO — MOJS  IOJIOCOBOTO M
I10JIKOBOOOPA3HOT'O MOCTOSIHHBIX MAarHUTOB.

KapTuHa nMHUI MarHUTHOM MHAYKLUY TOJIS JUIMHHOTO IPSIMOI0 ITPOBOIHUKA
Y 3AMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.



Cuna Ammnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

HaOmronenue nBuKeHUs myyka 3JICKTPOHOB B MAarHUTHOM ITOJI€.

[TpunHIUn JIEHCTBUS AIEKTPOU3MEPUTEITHLHOTO npudopa
MarHUTOAJIEKTPUUYECKOU CUCTEMBI.

Yuenuueckuii 3kcnepumenm, 1abopamopusie padomol, PAKMUKYM.

MccnenoBanne MarHMTHOT'O MOJIS IIOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB eppOMarHeTUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMIIEpa OT CHJIBI TOKA.

OnpeneneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. dnexkmpomazHumnas uHOYKYu.

SIBneHne HIEKTPOMArHUTHOM WHAYKUHMH. [IOTOK BEeKTOpa MAarHUTHOM
uHaykiuu. OJIC wuHAyKUMu. 3aKOH 3JEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJIC MHAYKIMM B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
oJe.

[IpaBuio Jlenua.

NuayktuBHOCTh. KaTyllika WHIYKTUBHOCTH B ILI€NU IOCTOSTHHOTO TOKa.
SBnenue camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJIST KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: MHAYKIMOHHAS
Meyb, COJICHOMU/I, 3aIIUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MATHUTHOM MOJIE
3emin.

Jemoncmpayuu.

HaOGmronenne ssBjieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd IDJIC HHIYKIIMU OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

[IpaBuno Jlenua.

[laneHue MarauTa B allFOMUHUEBOM (METHON) TpyOe.

SIBieHMEe CAaMOMHIYKIIMH.

Hccnenosanne 3aBucumoctyd J/]C caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOM UHAYKITUU.

OmnpeeneHne HHIYKIUY BUXPEBOTO MArHUTHOTO TIOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKITAH.

COopka MOJIeNu IEKTPOMArHuTHOTO TeHEpaTopa.

Pa3nen 5. Kosiebanus 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenwHas cucrema. CBoOO HEBIE KOJICOAHUS.



["apmonnueckue konebanus. Kunematnueckoe M IWHAMHUYECKOE OMHCAHUE.
DHepreTuveckoe ONMcaHue (3aKOH COXPaHEHUs MEXaHU4YeCKOH sHepruu). BriBoa
JUHAMHYECKOTO ONMMCAHUS FapMOHUYECKUX KOJI€OaHUN U3 UX SHEPreTU4YEeCKOro u
KMHEMaTU4ECKOT'O ONHUCAHMSL.

Amimtyaa u ¢aza xonebaHuil. CBsi3b aMIUIUTYIbl KOJ€OAHUN HCXOTHOU
BEJIMYMHBI C aMIUIUTYAaMH KOJIeOaHU €€ CKOPOCTU U YyCKOPEHMUSL.

[lepuon m 4actora kojeOanuid. [lepwon ManbiX CBOOOJHBIX KOJICOAHMIMA
MaTeMaTHYeCKOro MasiTHuKa. Ilepros CBOOOTHBIX KOJNEOAHUN TPY>KHMHHOTO
MasTHHKA.

[TonsiTHE 0 3aTyxaromux KojeOaHusx. BeiHyX)aeHHbIe KoneOanus. Pe3onaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJI€OaHUS.

TexHrUYecKue yCTpONMCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaCHI,
KayeJsu, My3blKaJIbHblE€ HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch Ko1e0aTeNbHOIO ABMKEHUS.

Habmroienue He3aBUCMMOCTH MEepro/ia MallbIX KoseOaHuil rpy3a Ha HUTU OT
aAMIUIUTYbI.

HccnenoBanue 3aTyXaromux KojieOaHU U 3aBUCUMOCTH NEPHO/ia CBOOOIHBIX
K0J1Ie0aHUM OT CONPOTUBIICHUS.

HccnenoBanne koyneOaHUWK TIpy3a HAa MACCHUBHOM MpPYXUHE C IENbIO
(dbopmupoBaHus NpEACTaBICHUI 00 UACAIbHON MOJIENN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPrUU NPH KoJIeOaHUIX rpy3a Ha MPY>KUHE.

HccnenoBanre BoIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

W3mepenue mnepuona CBOOOJHBIX KOJIEOAHUI HUTSHOIO W MPYXUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIpyroMm MojBece.

N3yyeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY IbI 3aTYXaOMIMX KOJIeOaHUH.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Tema 2. InexkmpomazHumHnsle Koebanus.

Konebarenbupiii kKOHTYp. CBOOOAHBIE JJIEKTPOMAarHUTHBIC KOJeOaHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHCaTopa C aMIUTUTY0M CUJTbI TOKA B KOJI€OATETbHOM KOHTYPE.

3aKOH COXpaHEHUs YHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aTyxaroniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIeOaHusI.

IlepemenHbIi TOK. MOIIHOCTE IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JeHCTByIOIEE 3HAUYCHHWE CHUJIBI TOKAa W HANpsHKEHUS MpH pa3indHoil (opme
3aBUCUMOCTH IEPEMEHHOI'O TOKA OT BPEMEHH.



CHHyCOMIAJIbHBIA TEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyllKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOUJAIBHOIO IEPEMEHHOIO TOKAa. PEe30HaHC TOKOB.
Pe3onaHC HanpsiKeHUN.

Wneanpupiii Tpanchopmarop. IlpousBojacTBo, mepegadya U MOTpeOIeHHE
IIEKTPUYECKON SHEPTHH.

OKOJIOTMYECKUE PHUCKH IIpU IPOU3BOACTBE 3JEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS MIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHHUYecKue yCTPONCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AIEKTPUUECKUN
3BOHOK, F€HEPATOP NEPEMEHHOTO TOKA, TMHUH JIEKTponepeiay.

Hemoncmpauuu.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOJHBIX KOJEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpA.

OctuIorpaMMbl 3J1EKTPOMarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroMMX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopeinp 3IeKTPOMAarHuTHOTO TE€HEPATOPA.

BbIHyX1€HHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, Karymka MHAYKTMBHOCTH M KOHJIEHCATOP B LIENHM IEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu MOCIIENOBAaTEIbHOM COCIMHEHHH PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHU M KOHAEHCATOpa.

Y cTpoicTBO ¥ MPUHIIMIT ACUCTBUS TpaHChopMaTopa.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

N3yuenne Tpanchopmaropa.

HccnenoBanre nepeMEHHOrO TOKa 4Yepe3 MOCHEAOBATENbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabntoieHue 31eKTpOMarHiTHOTO pe30HaHCa.

HccnenoBanue paboThl MICTOUHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 6OJIHDbI.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpocTpaHeHus. llomepeunsle u
IPOJOJIbHBIE BOJHBL llepuoa, CKOpocTh pacnpoCTpaHEHUS W JJIMHA BOJIHBL
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeloMieHHe, HUHTephEepeHUus U
nudpaxims.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arpsi3HEHUE OKPY>KAIOILIEH CPEbl.

DNEeKTPOMArHUTHbIE BOJIHBI. Y CIIOBUSI U3ITyUYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3auMHas opreHTalus BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPaXX€HUE,  IPEIOMIICHHE,
NOJIIpU3aIUsl, MHTepPEpeHLUs U Au(paKius.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [IprMeHEeHHE 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMIIBI paguOCBA3U U TeNeBUAEHUS. Paguonokanus.



DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOLIEN CPEIbI.

TexHuyeckue yCTpOMCTBA M IPAKTUUYECKOE TNPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieusn,
yJIbTPa3BYKOBasl TUATHOCTHUKA B TEXHUKE U MEIULIUHE.

Jemoncmpayuu.

OOpazoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TIPOIOJIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU.

HabGnronenue orpaxeHus: M NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Habmonenue natepdepeHnu u Auppakiiny MEXaHUYeCKUX BOJH.

AKyCTHYECKHI1 pe30HaHC.

CBoiiCTBa ynbTpa3ByKa U €ro NPUMEHEHNE.

HaGnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoJieOaHU.

HccnenoBanrie  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHE,
pesoMIIEHUE, NoJspu3anus, AMppakuus, uHTepdepeHIus.

OOHapykeHue HHPPaKpacHOro U yJIbTPaPHUOIETOBOIO U3TyUECHHII.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

M3ydeHue napameTpoB 3ByKOBOM BOJIHBI.

M3ydeHue pacupocTpaHeHts 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd ceera.
To4yeuyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHui B
riockoM 3epkaie. Chepuueckue 3epkaa.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMJICHUS CBEeTa. AOCOTIOTHBIN MMOKA3aTelb
npesioMieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. IIocToSHCTBO YacTOThI
CBETa U COOTHOLIEHHE [UIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHUUYECKOTO CBETA
4yepes3 rpaHully paszenna IByX ONTUYECKUX CPEeN.

Xon nmydeit B mpusme. ducnepcusi cBera. COXHBIM cocTaB 0eloro cBeTa.
I{Ber.

[TomHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJIHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparomue U pacceuBaroimide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCUMOCTHb (POKYCHOIO
paccTossHUSI TOHKOM cepruuecKkoil JIMH3bI OT €€ T€OMETPUH U OTHOCUTEIBHOTO
MTOKA3aTeIIs MPETOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YTIIOM K €€ TJIABHOMU
ontuyeckoir ocu. IlocTpoeHune wu3zo0pakeHU TOYKM M OTpe3Ka MPSAMON B
cOoOMparoIMX U PaCCEUBAIOIIMX JIUH3AX U UX CUCTEMAX.

Ontuueckue nmpudopsl. Paspemaromniast cmocodHocTs. [71a3 kak onmTtuyeckas
CUCTEMA.



[Ipenensl NPUMEHUMOCTH FEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepeninuss cBera. KorepeHTHble HCTOYHUKHU.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHHHUMYMOB B HHTep(hepeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. Ilpumepsl Kiaccmueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
IJIABHBIX ~MAaKCUMyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JyIa,
MEPUCKOII, (oToammapaT, MUKPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETIICHUE
OINTHKH, BOJIOKOHHAsI ONTHKA, TU(PPAKINOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue NpeaoMIIEHUs CBETA.

HabitoieHue noaHoro BHyTpEHHETo OTpakeHusl. Mojiesib CBETOBOIA.

HccnenoBaHne XoJa CBETOBBIX IIYYKOB 4Yepe3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Mopnenn MUKpPOCKOIIa, TEJIECKONA.

HaOmronenune natepdepeHnm crera.

HabGnrogenue BETOB TOHKUX MJIEHOK.

HaOmronenue audpakiuu ceera.

N3yyenue nuppakinOHHON pEeETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HaGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

M3mepeHune rnokasaTessi peJoMIIEHHs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenne poKyCHOro pacCTOSIHUS PACCEUBAIOIINX JIMH3.

[Tonyyenune n300paxeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3BI.

[Tonyyenue n300paxxeHusi B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYECKUX CUCTEM.

HaOmronenue nudpakuuu, nuaTepdepeHInN U MOJIIpU3alliy CBETa.

N3yuyeHue nosspusaiuu cBeTa, OTPAXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue nHTEpPEepeHIINM JIa3epHOTO U3ITyUYEHUS HA IBYX LIEIAX.

Habnronenune aucnepcun.

Hab6mronenue n uccnenoBanue AuGpakIimOHHOTO CIIEKTpA.

H3mepenue I1MHbI CBETOBOU BOJIHBI.



[Tomy4yenune criekTpa U3IMy4eHHUsS] CBETOIMOMA TMPU MOMOIIN AUPPAKITMOHHOM
PEIIETKMU.

Paznesn 6. OCHOBBI CIeHAJIBHON TEOPUH OTHOCHUTEILHOCTH.

['paHuipl  TPUMEHMMOCTH  Kiaccuyeckod — MmexaHuku.  [loctynatsl
CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOH  uHTepBal. [IpeoOpaszoBanust  JlopeHia.
VYcnoue npuunHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMeEJJICHUE
BPEMEHU U COKpAIICHUE JTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUed U UMITYJILCOM PEIIITUBUCTCKON YaCTUIIbl. DHEPTUS
MOKOS.

TexHuyeckue YCTpOMCTBA M TEXHOJOTHUECKHE MPOIECCHl: CIYTHUKOBBIC
NPUEMHHKHU, YCKOPUTETHU 3apSXKEHHBIX YaCTHIL.

YyeHn4yeckui SKCIIEpUMEHT, J1a00paTOpHbIe PaOOThI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (10
dboTorpadusiM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KBantoBasi ¢pusnka.

Tema 1. KopnycKkynaphno-601n060ii Oyaiusm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3TydeHUE aOCOIIOTHO YEPHOTO TEIa).
3akoH cMmemienus: Buna. ['unore3a [1nanka o kBaHTax.

®DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

dotorddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
Oitamreitna s potodddexra. «Kpacnas rpanuiay gportodrddekra.

JlaBnenne cBera (B YAaCTHOCTH, JaBJCHUE CBeTa Ha aOCOJIFOTHO
MOTJIOHIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHOBBIE cBOMCcTBA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIM3AIMU JABWXKYyIeWcs dactuibl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPENeIEHHOCTEH
I'eiizenbepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJOTHYECKHE HPOLECCHI: CIIEKTPOMETD,
dboTosnemenT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOUOI.

Hemoncmpauuu.

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHHKOB  OT
OCBEIIIEHHOCTH.

CeToauo.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

HccnenoBanne Goropesncropa.



N3mepenne noctostHHOM [Imanka Ha ocHOBE uccnenoBanus Gorodddexra.
HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAUO] OT HAIIPSIKEHUS.
Tema 2. Qusuka amoma.

OnpITEl O KCCIEOOBAHHUIO CTPOEHUS aTroMma. IlnaHerapHas Mozenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyyenue u nornonieHre (pOTOHOB MPHU MEPexojie aToMa
C OJIHOTO YPOBHS SHEPTUU HA JPYTOil.

Bunel ciektpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPaJbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

Habronenue TMHEHYaThIX CIIEKTPOB.

Y CTpONCTBO U AEUCTBUE CYETYMKA HOHU3UPYIOIIUX YACTULL.

OnpeneneHue JIMHBI BOJIHBI Ja3€pPHOTO U3TyUYCHHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKkmuKkym.

HabOmronenue muaEIaTOroO CriekTpa.

HccenenoBanue CrEeKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnast mogens sanpa [eiizenOepra—MBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTh. Alnbda-pacnaja. DJIEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnaj. ['amMa-u3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaja. PaauoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHU3UPYIOUIETO M3Iy4YeHHs. BiusHUE paMOaKTUBHOCTH Ha YKUBbIC
opranu3mbl. EcrecTBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepHbie cuibl. JledexTt maccer sapa.

Anepubie peakuuu. [denenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMUECKHE AaCHEKThl Pa3BUTHUSA
AIEPHON IHEPTETUKHU.

Metozpl perucTpalyy U UCCIIEI0BAHUS DIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aMMOJCUCTBUA. bDapuOHBI, ME30HbBI U JICNITOHBI.
[IpencraBnenne o CtangapTHo Moaenu. KBapk-TirooHHAas MOJENb apPOHOB.

®usuka 3a npeaenamu CrtaHgaptHol Mojenu. TéMHas marepuss U TEMHaA
DHEPIUsl.

EnuHcTBO Pu3nueckoil KapTUHBI MUPA.

TexHuyeckne yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIii peakTop, TEPMOSJIEPHBIA peakTop, aToMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM oTOrpadusim).



HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yyenue normoieHus 6eTa-4acTuil aTlOMUHUEM.

Pa3znen 8. JiemMeHTHI ACTPOHOMHUM U ACTPOQU3UKH.

Otansl pa3BuTHUs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU JIE OOBACHEHHS TMPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metonel aCTpOHOMHMYECKHX HccleqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIIbI, PaJAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bupa 3Bé3nHoro nHeba. Co3Be3nusi, sIpKU€ 3BE3NBI, IUIAHETHI, UX BUANMOE
JIBH>KCHUE.

ConneuHas cucrema.

Counnue. ConmHeuHast akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3/I.

3BE3/BI, UX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3/bl TJIaBHOM IOCIEA0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETHMOCTBY» JJIsI 3BE3] TJIABHOW MOCJIEIOBATENBHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Boitounu CoJHIA U
3BE3/1. DTalbl )KU3HU 3BE3.

Mineunbiii I[lyte — Hama I'amaktuka. Ilonmoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U kBa3zapbl. YEpHBIE IBIPHI B SApax
TaJIAKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macumrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnsie mpoOaeMbl ACTPOHOMHUH.

Yuenuueckue nabnrooenus.

HabGnrogenust 3B€34HOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsi OTIPE/IeTICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIPKUE
3BE3/BI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOIUICHUU.

Pu3nyecKuil NPaKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHMH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIbHBIE TTOTPEUTHOCTH U3MEPEHUN (DU3NUECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  DIKCIICPUMEHT,
n1abopaTopHble pabOThI, TPAKTUKYM)).

O0o01marnee NOBTOPEeHHUE.

O0o0uIeHne 1 cucTeMaTh3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonexynsipHasi pu3MKa U TEPMOAMHAMUKA», «INEKTpoanHaMuKay, «Konebanus



U BOJHB», «OCHOBBI CHENHATBHON TEOPUM OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOM HAy4YHOW KapTHHE MHUpPA, 3HAUYEHUE OMHCATEIbHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKONW  (YyHKIUH
bu3ndeckoil Teopuu, poiib GU3HNUECKON TEOpUU B POPMUPOBAHUU MPEACTABICHUM
0 (pu3mveckor KapTUHE MUPA, MECTO (PU3UUECKON KapTHUHBI MHpa B 0OIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEACTABICHHUI O IPUPOJE.

MexnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yraoyonéHHoro ypoBHs B 11 knmacce
OCYUIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUCHUEM MEM 0008 HAYUHO20
NO3HAHUA: SBJICHUE, HAay4YHbIA (DaKT, rumotesa, (u3MYecKas BeTUYMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37IeMEHTApHBIX (QyHKUUN. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOMIAaU TIOCKUX (GUryp u oobémMa Ted.

Buonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIE
JNBWKEHUS B JKMBOM TNPUPOJE, SKOJOTUYECKHE PUCKUM TpH MPOU3BOJCTBE
DIEKTPOIHEPTUM,  DJEKTPOMATHUTHOE  3arpsA3HEHHE  OKDPYXAKIIEH  Cpensl,
yIbTPa3BYyKOBasi JMATHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpo€HUE aTOMOB U MOJIEKYJI, KpUCTAIIMYECKAs! CTPYKTypa TBEPIX
TeJI, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKOW PEIMIETKH, CHEKTPaTbHBIN
aHasus.

T'eocpaghusa: wmarHuTHble MOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua. TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb IKOOM, reHepaTop MEPEeMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,
JMHUAW 3JIEKTpOIepeaay, 3JIEKTPOABUraTeb, paaap, PaAUONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHUKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTUKA, COJIHEYHas OaTapes, CIyTHUKOBBIE
NPUEMHUKH, JIepHAsi SHEPreTUKA U HKOJIOTHYECKUE aCTIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yabTaTbhl OCBOCHMS Yy4yeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYAIOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOTO OOIIECTBA, PAaCHIMPEHUE KUIHEHHOTO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOLIECCE Pea3alMd OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOU IE€ATEIbHOCTH, B TOM YHCJIE€ B YACTH:

rpa’JaaHCKOr0 BOCIIUTAHUSA:

e C(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOydYarollerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUICKOTO 00IIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIBHOCTh B HHTEPECAX TPAKIAAHCKOTO
oOIIecTBa, Yy4YacTBOBaTh B CaMOYIIpaBJICHUU B  00pa3oBaTEIbHOU
OpraHu3alluy;

e YMEHHME B3aUMOJICHCTBOBATH C  COLUHAIbHBIMM HWHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU NESATENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCHUICKOU TpaXJaHCKOU VJICHTUYHOCTH,
NaTpUOTU3MA;

e ILIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCHUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B I€ATEIBHOCTH YYEHOTO;

e OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOr0 BOCIIUTAHUA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAyYHOTO

TBOPYECTBA, MPUCYIIETO PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:

e HHTEpEC K pa3nuyHbIM cepaM MmpopecCuoHaNbHON NeATEIBHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (QU3UKOM M TEXHUKOH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oyaylel mpodeccuu U peaan30BbIBaTh COOCTBEHHBIE
YKW3HEHHBIE TIJIaHbI;



TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHUI0O W CaMOOOpa30BaHUIO B
o0yacTi (PU3MKHM Ha TIPOTSHKESHUH BCEH JKU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA:

c(OPMHPOBAHHOCTh HKOJIOTUYECKON KyIbTYpBHI, OCO3HaHHE TJI0OATBHOTO
XapakTepa 3KOJIOTHYECKHX Mpo0iIeM;

IUIAaHUPOBAaHUE W OCYILECTBICHUE JEHCTBHII B OKpYXKarolled cpeie Ha
OCHOBE 3HaHUS 11Tl YCTOMUMBOTO Pa3BUTHSI YEIIOBEUECTBA;

paciiipeHne OmbITa JEATETbHOCTH 3KOJOTHYECKON HAlpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (U3HKE.

IHEHHOCTU HAYYHOI'O MMO3HAHMUA:

c(hOpPMHPOBAHHOCTHL MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4yHOH AEsTeNbHOCTH, FOTOBHOCTh B IpoLEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE HeiicTBHS
Ba3oBble Jjornueckue a1eicTBUA:

CaMOCTOATENLHO  (OpMyIHMpOBaTH U  aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

ONPENEIIATh eI ACATEIBHOCTH, 3a1aBaTh IapaMETPbl U KPUTEPUU HX
JIOCTUKEHUS,

BBISBJISITH 3aKOHOMEPHOCTH W IPOTUBOPEUYHS B PaCCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;

pa3pabarbiBaTh IJIAH PEIICHUS MPOOJIEMBI ¢ YUETOM aHallM3a UMEIOIIUXCS
MaTEepUATBbHBIX U HEMATEPUAIBbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIEJSIM, OLIEHUBATh PUCKHU MOCIIEACTBUMN AEATEIHbHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSX peajgbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIaJICTh HAYYHOW TEPMUHOJIOTUEH, KIIOUYEBBIMU MOHATHSIMU U METOJaMU
buznyeckoil HayKu;

BJIAJE€Th  HaBbIKAMU  Y4YEOHO-HCCJIENOBATENILCKOM U MPOEKTHON
NEATeIBHOCTH B 00JIaCTH (PU3UKHU, CIIOCOOHOCTBIO W TOTOBHOCTHIO K
CaMOCTOATENILHOMY TOMCKY METOJOB pelIeHusl 3a1ad  (PU3UYECKOoro
coJiep KaHusl, MPUMEHEHHIO PA3IMYHbIX METOJ0OB MO3HAHUS;

BJIAJECTh BHUAAMH JIEATEIBHOCTH [0 TOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpHpEeTalun, MPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallUsiX, B TOM YHUCJI€ MPH CO3JaHUU Y4E€OHBIX MPOEKTOB B 00JacTU
buzukwy;



BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelIeHHusd, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPUU
peleHus;

aHATM3UPOBATh IMOJNYYCHHBIE B XOJE pEIIeHHUs 3aJauyd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX yCJIOBHUSIX;

CTaBUTb M (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B 00pa3oBaTeIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JIaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;
yMETb NEPEHOCUTh 3HAHMSA MO0 (U3HKE B MPAKTHUYECKYIO 001acTh
KHU3HEICSITSIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;
BBIIBUTaTh HOBBIE UJIEH, PEJIaraTh OPUTHHAIBHBIE TOAXO0/bI U PEIICHNUS;
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora c nndopmanueii:

BJIa/I€Th HAaBBIKAMHU MOJyuyeHUs MHpOpManuu (U3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHaJln3, CUCTEMAaTU3allMi0 M UHTEPIPETAlNi0 MHPOPMALUU pa3IHMUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEpKaHHs B Pa3IMYHBIX (opMaTax C
yu4€TOM Ha3HayeHHs: WHGOpMalUWMU M IEJIEBOM ayAUTOpUU, BBHIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3aIIH.

KoMMyHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJIATh OOIIEHWE Ha ypokax GU3UKK W BO BHE-YpPOUYHOUH
NEATEIbHOCTH;

pacro3HaBaTh NPEINOCHUIKM KOH(MIMKTHBIX CHUTyallMd M CMAr4ath
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HUCHOJb30BaTh  MpPEUMYyINEeCTBA  KOMaHIHOM |
WHIUBUYAIbHON paOOThI;

BBIOMpPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHUM C Y4ETOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEIM COBMECTHOW JE€ATEIbHOCTH, OpPraHW30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH



JNEUCTBUM, pacIpelessiTh POJIM C YYETOM MHEHUW YYaCTHUKOB, 0OCYKIaTh
pe3yJIbTaThl COBMECTHOU PadOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJIAaJa M Ka)KIOTO yYaCTHMKAa KOMAHIBI B
oOIIMii pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeajlaraTb HOBBIE IIPOEKTBHI, OLEHUBATh HUACH C IO3ULUU HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallusiX,  MOpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHe,  OBITh
VHHLIMATUBHBIM.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH
CaMoopraHmaunﬂ:

CaMOCTOATENIHO ~ OCYILIECTBIIATh  MO3HABATENIBHYIO JESTENbHOCTh B
o0nacTd (U3MKK W aCTPOHOMHM, BBISABJISATH NPOOJEMBI, CTaBUTh U
(dopMynupoBaTh COOCTBEHHBIE 33/1aUH;

CaMOCTOATEIIHO COCTaBJIATH IUIAH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHMsS MPAKTUYECKOH paboThl ¢ yYETOM HMEIOUIUXCSA
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacmipsATh paMKM ~ y4eOHOro TMpeAMeTra Ha  OCHOBE  JIMYHBIX
IIPEANOYTCHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U TMPOSBICHUIO APYAUIUU B 001aCTH
(U3UKH, TOCTOSHHO MOBBIIIATH CBOM 00Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBHI B JICSATECIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB 1EIISAM;

BJIaJICTh HaBBIKAMHM II03HABATCJIBPHOW peduiekcun Kak OCO3HAHUS
COBEPIIAEMBIX JIEICTBUM U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pediekcuu Nl OICHKU CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKA U CBOEBPEMEHHO MPUHUMATH PEIICHUSA IO HX
CHIKEHHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYTUX TPU AHAIN3E pPEe3yJIbTATOB
JIEeATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJAOCTATKU U JOCTOMHCTBA,

MPUHUMATh MOTHBBI U ApPryMEHTHI JPYTUMX IPU AHAIN3E PE3yJIbTAaTOB
JIEATEIILHOCTH;

MIPU3HABATh CBOE MPABO U MPABO JPYTHX HA OMIMOKH.



B mpomecce mocTMKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI T10
buzuke U1 YpOBHS CpeaHEro oOImero oO0pa3oBaHHsS y O0O0YyYaroIIUXCs

COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIHI UHTEJIEKT, MpeANnoIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLWIETO  CIOCOOHOCTh  MOHUMATh  CBOE

HMOIIMOHAJILHOE COCTOSTHUE, BUICTh HAINPABICHUS PA3BUTHUS COOCTBEHHOM
AMOIIMOHAJILHOM c(pepbl, OBITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE MOBEACHHE, CIOCOOHOCTH aanmTHPOBATHCS K
HYMOLIMOHAILHBIM H3MEHEHUSIM U MPOSBISATH TMOKOCTh, OBITH OTKPHITHIM
HOBOMY;;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIMIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIexXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE JIEUCTBOBATh, UCXO/S U3
CBOMX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOIIEH CIHOCOOHOCTh IMOHUMATh 3MOILMOHAJIBHOE
COCTOSIHME JpPYTHUX, YYUTHIBATh €ro IpH OCYUIECTBIECHUU OOIICHHUS,
CHOCOOHOCTB K COYYBCTBHIO U COTIEPEKUBAHUIO;

COLIMAJbHBIX HABBIKOB, BKIIIOYAIOLIUX CIOCOOHOCTh  BBICTPAaMBATH
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHQIUKTHI.

[TPEAMETHBIE PE3VJIbTATDBI

K xonmy oOydenust B 10 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COLMAJIbHOM M JATHYECKON cdepax eATEeIbHOCTH
YeJI0BEKa, PoJib U MECTO (PU3MKU B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAUEHHUE OINUCATEIBbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTEIBHOW H
MPOTHOCTUYECKON  (QYHKIUNA  (QU3MYECKOW TEOpUH —  MEXaHUKH,
MOJICKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJb (U3UYECKON TEOPHH B
dbopMHUpOBaHUY TTPEACTABICHUHN O (PU3UIECKON KapTHUHE MHPA;

paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
IIPOIICCCOB  (SBJICHWI): HWHEpIMalbHAas CHCTeMa OTcuéra, abCOIIOTHO
TBEPAOE Tello, MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBUYKEHUE,
CBOOOJHOE TmMajeHue, aOCONIOTHO ympyras aedopmarius, abCOTIOTHO
ynpyroe 1 abCOIOTHO HEYIPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, KUIAKOCTU
U TBEPAOrO (KPUCTAIITMYECKOT0) Tela, UIeadbHbIi ra3, TOUeUHBIN 3apsij,
OJTHOPOJTHOE 3JIEKTPUUECKOE MOJIE;

pa3nuyath yCJIOBHUsS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUINYECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (pyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOLIECChl M  SIBJICHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHUKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anunes mjis CKOPOCTH M TEepeMelieHus,
3akoHbl HpIOTOHA, TMPUHLMO OTHOCUTENbHOCTH ['anuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
OHEPTUH, CBsI3b Pa0OTHl CUJIBI C M3MEHEHHEM MEXAHMYECKOW JHEpPTruH,
YCJIOBUSI paBHOBeCHUs] TBEPJAOro Teia), MOpPU HATOM HCIOJIb30BATh
MaTEMaTHYECKOE BBIPAKCHUE 3aKOHOB, YKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anmmes, BToporo
U TPEThEro 3akOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HWMIYJIbCAa U
MEXAHUYECKON SHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHaJU3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBJICHUS, UCTIOJb3YsI
ocHoBHble TmoOJOKeHHs MKT u 3akoHBI MOJEKYISIpHOW (UBHKH U
TEPMOJUHAMHUKY (CBSI3b JIABJICHHUS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOW JHEPIUed TEIUIOBOTO JBMXKEHUS M KOHLEHTPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHEHM KUHETUYECKON
DHEPrUeU TEIJIOBOIO JBMIKEHUS €r0 YacCTHll, CBA3b JABJIICHUS UICATBHOIO
raza C KOHUEHTpALMEW MOJIEKYJl U €ro TEMIIEPATypOW, YpaBHECHHUE
MenneneeBa—Knamneiipona, TmepBbId 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCax), MPU ATOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHUMOCTH ypaBHEHUA MenaeneeBa—KitaneipoHa,

aHAJTU3UPOBATh W OOBSACHSITH JJIEKTPUUYECKUE SBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JICKTPOAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsga, 3aKOH Kynona, MOTCHIIUAIBHOCTh
AIEKTPOCTATUUECKOIO MOJIsI, MNPUHUUI CYNEPHO3ULUUA DIECKTPUUYECKUX
MoJIeil, IPU ATOM YyKa3biBas YCJIOBUS NPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa N y4acTka
Henu W JUId 3aMKHYTOM JJIEKTPUYECKOW Uenu, 3akoH Jlxoyns—Jlenua,
npasuia Kupxroda, 3akonsr @apajes A1 21eKTPoIn3a);

ONMKCHIBATh (PU3UYECKUE TPOIIECCHl U SIBJICHUS, HCIOIB3YS BEITUYUHBI:
IepEMELICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHWJIbl, JaBJICHWE, TMOTCHIMAJIbHAsA JSHEPTHs, KUHETHUYECKAs
DHEPrusi, MEXaHWuyeckas SHeprus, padoTa CWJbl, LIEHTPOCTPEMUTEIBHOE
YCKOpEHHUE, Cuja TSKECTH, CHila YNPYTrOCTH, CUJa TPEHHS, MOIIHOCTb,
DHEPrusl B3aUMOJACUCTBUS Tena ¢ 3eMiIEd BOMM3U €€ IMOBEPXHOCTH,
SHEprusi ynpyroil aedopmManud MPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJIMHAMUKE, BHYTPEHHSIS
DHEPTUsS WACATBHOTO OJHOATOMHOTO Trasa, padoTa HACAIBHOTO Trasa,
OTHOCUTEIIbHAs BJIAXHOCTh Bo3ayxa, KIIJI waeanbHOro TEmIoBOro
JIBUTATENIS; AIEKTPUUYECKOE TOJIE, HATPSIYKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TOJII TOYEYHOrO 3apsja WIM 3apsDKEHHOrO Iapa B



BaKyyM€ HW B JHUAJIEKTPUKE, MOTCHIMAJI D3JIEKTPOCTATUYECKOTO TIOJIS,
pPa3HOCTh  MOTEHLMANOB, JJCKTPOJBIDKYIIAs  CUJla, CUJa  TOKa,
HaIpsHKEHUE, MOIIMHOCTh TOKa, »JJEKTpUYeckas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIIEHUE YYAacTKa IIEMU C MOCIEAOBATEIbHBIM U
napajuieIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS FIEKTPUUECKOTO OIS
KOHJICHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHUM:
MEXaHUYECKOE JBW)KCHHE, TEIJIOBOE JIBIDKEHHE YacTHIl BEIIECTBa,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHUE, AU(PPy3usi, ucmnapeHue,
KHUTICHUE ¥ KOHJCHCAITUS, TUTABJICHUE ¥ KPUCTAUTA3AITUs, HAITPABICHHOCTD
TEIUIONEpeIaun, dICKTPU3AUS TeJ, IKBUMOTCHINAIHHOCTh MOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHUKA,

MPOBOJUTH UCCIIECOBAHUE 3aBUCUMOCTH OJAHOW (PU3MUYECKOW BEIMYUHBI OT
JPYro C  HUCIOJIb30BAaHUEM TMPSAMBIX  U3MEPEHUM, TMpU  ITOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATH pE3YyJIbTaThl MOJTYYECHHOM
3aBUCUMOCTH (DU3MYECKUX BEJIUYMH B BHJAE TpadUKOB C Y4ETOM
a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, JIeaTh BHIBOJIBI IO PE3YJIbTaTaM
UCCJIeIOBAHNUS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC TMOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIUTEH OTBITHI TIO MPOBEPKE MPEIOKEHHON TUIIOTE3I: TIJIAHUPOBATh
IKCIIEPUMEHT, COOMpATh IKCIIEPUMEHTAIFHYIO YCTAHOBKY, aHATH3UPOBAThH
MOJTydYeHHBIE PE3yNbTaThl W JeNlaTh BBIBOJ O CTaTyce MpenoKeHHOU
TUTIOTE3bI;

coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUN UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, TMpPaKTUKymMa ©  y4eOHO-
UCCJIEIOBATENICKOM W TMPOEKTHOW JIEATENIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTETLHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYAOBAHUS;

pemarh pacy€THhIE 3aJadd C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
(bu3MYecKoil MOJENbI0: Ha OCHOBAaHWM aHAJIHM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (HU3MYECKOH MOJEIM, OTBEYAIOMeH TpeOOBaHMAM 3a/1avH,
OpUMEHATh  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH W  TOCTYJATHI
(GU3NYECKUX TEOpUH TIPH HCIOJIb30BAaHUU MAaTeMaTHYECKHUX METOJ/I0B
pelieHus 3a/1a4, MPOBOIUTH pacu€Thl HA OCHOBAHMHM UMEIOIINXCS TaHHBIX,
aHAM3UPOBaTh PE3yNbTaThl W KOPPEKTHPOBATH METOMBI PEIICHUS C
y4ETOM TTOTYICHHBIX PE3yJIbTATOB;

pemaTrh KadeCTBEHHBIC 3a7aud, TPeOyromuye TPUMEHEHUS 3HAHWN W3
Pa3HBIX pa3leioB Kypca GU3NKH, a TAK)KE MHTETPAIlUU 3HAHUN U3 IPYTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCykKIEHUI C ONOPO Ha N3yYEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U pU3NYECKUE SBICHHUS;



UCIIOJB30BaTh TEOPETUYECKHE 3HAHUS Uil OOBSICHEHHUS OCHOBHBIX
MPUHITUIIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MHpAa, B Pa3BUTUE TEXHUKU U TEXHOJIOTU;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
NEATETLHOCTH YEeJOBEKa, CBS3aHHOM C (U3MYECKUMH TIPOIECCaMHU, C
MO3UIINI FKOJIOTHUUECKON O€30MacCHOCTH, MPEICTABICHUN O palliOHATILHOM
MPUPOJIONIOIB30BAaHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTHKEHUMN
HAYKM W TEXHOJOTHM Uil JAJIbHEHIIETO Pa3BUTUS YEJIOBEUYECKOTO
00IIIeCTBA;

NPUMEHATh Pa3iuyHble CIOCOObI PaboOThl ¢ MHPOPMALMEH (PU3HYECKOrO
COJIEp)KaHUsI C HCIOJB30BAHHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHU, TIPU 3TOM HCIOJb30BaTh COBPEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpPepadOTKM U TpEeAbsIBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOM MH(MOPMAIUK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHboOpMaIuKU, TOJTYYCHHOM U3 PAa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O ¥  OIECHHBaTh €€
JIOCTOBEPHOCTh KAaK HAa OCHOBE MMEIONIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaIM3a UICTOYHUKA MHPOpMaLIUK;

MPOSIBIIATH OpraHU3alMOHHbIE u MO3HaBaTEJIbHbBIC YMEHUSI
CaMOCTOSITEILHOTO ~ MPUOOpPETEHHsS] HOBBIX 3HAHUM B  TpoIllecce
BBITIOJTHEHHUS MPOEKTHBIX U YY4EOHO-UCCIIEI0BATEILCKUX PadoT;

paboTaTh B TpyINe C HCIOJHEHUEM Pa3JIMUHBIX COILUAJBHBIX POJIEH,
MJIAaHUPOBATh PabOTy IPYIIbI, PAllMOHATIBLHO PACIPEACIISITh ACITEILHOCTD
B HECTaHAAPTHBIX CHUTYyalMsIX, aJICKBATHO OLIEHUBATh BKJIAJ KaXXJOTO W3
YYaCTHUKOB TPYIIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISITH MOTUBAIIMIO K Oyaymiel npodeccuoHaaIbHOM AesATeIbHOCTH TIO
CHEIUAIBHOCTIM (DPU3UKO-TEXHUYECKOTO TIPOQuIIs.

K xonmy oOydenust B 11 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:

MMOHUMATh POJIb (U3HMKH B  OKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YeJIOBeKa, POiib U MECTO
GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb aCTPOHOMHUHU B
NPaKTUYECKOM  JIESITEIbHOCTH YelOBE€Ka W JaJIbHEHIlIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE ONUCATEIBHOM, CUCTEMATU3UPYIOILIEH,
OOBSCHUTENTBFHON M MPOTHOCTUYECKON (GYHKUMN (pU3ndyeckoil Teopuu —
ANEKTPOJUHAMUKH, CIEIHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, posb (HU3NUECKON TEOpUH B (OPMUPOBAHUU IPENCTABICHUMN O
buznyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUI O IPUPOJIE;



paznuyaTh YCJIOBHS TPUMEHHUMOCTH MOJeNed (U3NYECKUX Tl U
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DJIIEKTPUUECKOE U  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMAaTUYECKUNA MasiTHUK,
UJCbHBIA TMPYKUHHBIA MasSTHUK, TAPMOHUYECKHE BOJIHBI, HJI€ATbHBIN
KoJieOaTeNbHbI KOHTYp, TOHKAs JIMH3a, MOJIeNIeld aToMa, aTOMHOTO Si7jpa U
KBaHTOBOW MOJIEJIH CBETA;

paznuyaTth ycioBHs (TpaHUllbl, 00JIaCTHM) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMIA XapakTep (PyHIaMEHTaIbHBIX 3aKOHOB
OTPaHUYECHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaJTU3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBHIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOTO 3apana, cuina Ammnepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CaMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHHUS  CHJIbl  TOKa,  IOCTYJIaTbl  CHENUAJIbHOM  TEOpUHU
OTHOCUTEIHHOCTH DUHINTEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBJICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OWHINTEHHA  JUIs
dbotorpdexra, mepBpli U BTOpoM moctynarel bopa, mnpuHIUI
COOTHOILIEHHsI HeomnpenenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOTO YMCEN U HEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaIMoOaKTUBHOIO pacriaja);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJCHUS, UCIOJB3YyS BEIUYUHBI:
HaMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIUAN 3JIEKTPOCTATUYECKOrO
NOJIsI, Pa3HOCTh MNOTEHLUUANIOB, AJIEKTPOIABIKYINAS CHUJIA, WHIYKIHS
MAarHMTHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmImepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CHUJIAa CAMOMHIYKLIHMH, SHEPrUsi MArHUTHOTO MOJIs
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
DHEPrUs TIOKOS CBOOOJHOW 4YaCTHUIIBI, DHEPrus M HUMITYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U S1pa;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKAHUS  (PUBNUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOWHIYKITHS, PE30HAHC, MHTep(epeHIus
BOJIH, Judpakuus, JIUCIEpPCHs, T[OJHOE BHYTPEHHEE OTpakeHHE,
dbortoanekTpuueckuit 3¢dext (dhororddexrt), ampda- u Oera-pacmaabl
sajep, ramMma-usiydeHue sjaep, (U3HUYECKHe MPUHIUIBI CIEKTPATbHOTO
aHaju3a v paOoThI Jia3epa;

OTPENEIIATh HAMPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JlopeHnna;

CTpOUTH M300pakKeHUE, CO3]aBaeMOe INIOCKUM 3€PKajioM, TOHKOM JIMH30M,
U PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalOlUe ACTPOHOMUYECKUE MOHATHS, TEOPUH U
3aKOHBI I aHamm3a © OOBACHEHHWS (DU3UYECKUX  MPOIIECCOB,



INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
Cpele; IBMKEHUSI HEOECHBIX Tel, IBOJIIOLINH 3BE371 U BeeneHnHol;
IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH C
UCIIOJIb30BAaHUEM IPSMBIX HW3MEPEHUW, IPH O3TOM KOHCTPYUPOBAThH
YCTaHOBKY, (DUKCHUpOBaTh pE3yJbTaThl IOJYYEHHOW 3aBUCHUMOCTH
(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI 110  PE3yJIbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHMAJBHBIA METOJ M3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl W J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIOTE3B;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0r01aTh IpaBuiia O€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemarbs pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MUecKol MOJEIbI0: HAa OCHOBAaHMU aHallu3a YCJIOBUS BbIOMPAThH
bu3nuecKkue MOJEeN, OTBEYarolue TpeOOBaHUSAM 3aJayH, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M MOCTYJNATHl (PU3UYECKUX TEOPU
OpU  HUCIOJIB30BAHUM MaTeMaTUYECKUX METOJOB pEIICHUd  3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHMU UMEIOIIUXCS JAaHHBIX, AHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PELICHUS C YYETOM IOIYYEHHBIX
pe3yibTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpalluu 3HAaHUM U3 ApyTux
IPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH TMPUMEPHl BKJIAJa POCCUMCKUX M 3apyOEkKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATD MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
JESITEIbHOCTH YEJIOBEKa, CBA3AHHOM C (PU3UUECKUMHU MPOIECCAMHU, C
MO3UINI SKOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIb30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHKEHHIM



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00IIIECTBA;

NPUMEHSTHh pa3IMyHble CIOCOOBl paboThl ¢ MHGpOpManued (U3NIECKOTo
COZepKaHUS C HCIOJNb30BAHUEM COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTUI, TIPU 3TOM HCMOJIb30BATh COBPEMEHHBIE HH(OPMAIMOHHBIC
TEXHOJIOTUM [JI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4eOHOW W
HAYYHO-TIONYJISIPHOM MH(POPMAaLIUHU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHbOpMaIlMK, TOJNYUYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAM3UpOBaTh  MOJy4daeMmMyloo  HH(pOpMalMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCSA 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpTraHU3alMOHHBIC u MO3HABaTEIIbHBIC YMEHHUS
CaMOCTOSITEIFHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHMH B  Mpolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4€OHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy TPYMIIbI, PAIMOHAIBHO PACIPEAEIATh ACSITEIbHOCTD
B HECTaHJApPTHBIX CUTYalMsIX, aJIeKBaTHO OLICHUBATh BKJIAJ Ka)XJOr0 U3
YYaCTHUKOB TPYIIIBI B pEUICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayiiel npohecCUuOHAIBHON AESITETbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoanyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/n NMpoOrpamMmbl Bcero Ogl TPOILHBIE pﬁaKanecmle o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
Pasnen 1. HAYUYHBIM METO/] ITO3HAHUS ITIPUPO/IBI
11 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 https://resh.edu.ru/
Hroro o pasneny 6
Paznea 2. MEXAHUKA
21 KHiHeMaTHKa 10 1 https://resh.edu.ru/
29 JIMHAMYKA 10 https://resh.edu.ru/
2.3 Craruka TBEpAOIO TENa 5 1 https://resh.edu.ru/
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1 https:/fresh.edu.ru/
Htoro o pasneny 35
Pa3znea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 https://resh.edu.ru/
3.2 Tepmoaunamuka. TerioBbie MaITUHBI 20 1 https://resh.edu.ru/
33 Arperartsble cocTossHUs BeniecTBa. Da3oBbie 14 1 https://resh.edu.ru/
' MIepex0/1bl
Hroro 1o pasneny 49
Paznea 4. JIEKTPOJIMHAMUKA
4.1 DneKTpuYECcKoe ToJie 24 1 https://resh.edu.ru/
4.2 [TocTOsSIHHBIN TEKTPUYECKUI TOK 24 1 https:/iresh.edu.ru/




4.3 Toku B pa3nuuHbIX cpenax 6 https://resh.edu.ny
Hroro no pazueny 54
Paznen 5. PUBHUYECKHUN MPAKTUKYM

5.1 \ Du3nUeCKUil TPaKTUKYM 16 16 \ https://resh.edu.ru/
Hroro mo pazueny 16 |
PeszepBHoe Bpemst 10 ‘
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16 |




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ni/m f;ﬁ‘;?;ﬁ:::me PAsAEIon M TeM Beero Kontposbubie IIpakTuueckue E,Ig;)g? OOBB:TIE?ILHH e
padoThI padoThI pecypebi
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruauTHoe nosie 14 https://resh.edu.ru/
1.2 DNEeKTpOMarHuTHas UHAYKIIHS 13 1 https://resh.edu.ru/
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHndeckue KojaeOaHus 10 https://resh.edu.ru/
2.2 DNEeKTPOMarHUTHHIE KOJIeOaHUsI 15 https://resh.edu.ru/
23 MexaHu4ecKue 1 AIeKTPOMarHUTHbIE 10 1 htps://resh.edu.ru/
BOJTHBI
2.4 Ornruka 25 1 https://resh.edu.ru/
Hroro mo pazmeny 60
Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbBHOCTH
3.1 OcnoBel CTO 5 1 https://resh.edu.ru/
HWTtoro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckyssipHO-BOJTHOBOM AyaJIu3M 15 https://resh.edu.ru/
4.2 ®dusuka aToma 5 https://resh.edu.ru/
43 ®dwu3mrKa aTOMHOTO SIpa U 3JIEMEHTapHBIX 5 https://resh.edu.ru/
YaCTHII
Hroro no pazneny 25
Paznen 5. 9JIEMEHTBI ACTPOHOMMU U ACTPOPU3NKHU
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12 https://resh.edu.ru/
Hroro no pazneny 12

Pazzea 6. PUSHMUYECKUN MPAKTUKYM




6.1 ‘ Du3NYeCKU TPAKTUKYM

16 16 https://resh.edu.ru/
Hroro no pazueny 16
Paznen 7. OBOBIIAIOILIEE IOBTOPEHUE
| Cucremarusanus 1 00001eHne
7.1 TpC/IMETHOTO COHep)KaHH.’.I 1 OlIbITa 15 https://resh.edu.ru/
NeSITeIbHOCTH, TPUOOPETEHHOTO TIPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Hroro no pazgeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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