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COAEPXKXAHUE OBYUYEHUA

10 KJIACC

Pa3znes 1. Hayunblii MeTO NO3HAHUS IPUPOABI.

®dusuka — QyHAaMeHTaNbHAs HayKa O mpupojae. HaydHblil MeTo mo3HaHUS U
METO/Ibl KCCIIEIOBAaHUSI (PU3NYECKUX SIBJICHUM.

DKCIepUMEHT U Teopusi B MpoIlecce MOo3HaHus mpuponbl. Habmionenue u
HKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHust (PU3NUECKUX BEIMYMH (AHAJIOTOBbIE U LU(GPOBHIC
U3MEPUTENbHBIE TPUOOPHI, KOMIIBIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHUN  (QU3NYECKUX  BeIWYMH  (abconroTHas U
OTHOCHTEIIbHAS).

MopenupoBanue (QU3NYECKUX SIBICHUI U MPOLECCOB (MaTepuaibHas TOYKA,
a0COJIIOTHO TBEPAOE TeNO, HAcalbHas KUIKOCTb, HUJICATbHBIN Tra3, TOYCUHBINA
3apsn). I'unore3a. ®usndeckuil 3aK0H, rPaHULBl €ro MPUMEHUMOCTH. Pu3znyeckas
TEOPHs.

Pons m mecto ¢usuku B GpOpMUpPOBaHMM COBPEMEHHOW HAYYHON KApTUHBI
MUpa, B IPAKTUYECKOU 1€ATEIbHOCTH JIFOICH.

Yuenuueckuit skcnepumenm, nadopamopuvie padomul, npaKmMuKym.

N3mepenre cuibl TOKa M HAOpsDKEHWS B LENM IOCTOSHHOIO TOKAa IpH
MIOMOIIIM aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX PUOOPOB.

3HaKOMCTBO ¢ mudppoBor jabopatopuei mo ¢usuke. [Ipumepsl u3mMepeHus
(u3nYEeCKUX BETUUUH MTPU MOMOIIN KOMIbIOTEPHBIX JATYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamurka.
Mexannueckoe asmxkeHne. OTHOCUTENPHOCTh MEXAHUYECKOTO JIBHKEHUS.

Cucrema orcucra.

[Ipsimast u 0OpaTHast 3a/1a4 MEXaHUKHU.

Pagunyc-BekTop MaTepualibHOM TOYKHM, €r0 IPOEKIMM HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemenienue, CKOpPOCTh (CpemHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTb) U
YCKOPEHUE MATEPUATBbHOM TOYKH, MX MPOCKIMM HAa OCU CUCTEMBbI KOOPIWHAT.
CioxeHue nepemMeneHnil U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJIUHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U IIYTH MAaTEPUAIBHON TOYKH OT BPEMEHU U UX
rpaduku.

CBoOonHOe mazeHue. YCKOpeHUE CBOOOJHOro mnajeHus. J[BukeHue Tena,
OpOIIEHHOTO MO, YIJIOM K TOPU30HTY. 3aBUCHMOCTb KOOPJMHAT, CKOPOCTH H
YCKOPEHHSI MaTepUaIbHON TOUKH OT BPEMEHU U UX TpadUKH.



KpuBonuneninoe  nBwxeHue. J[BHKEHHE  MATEepUAIBHOM  TOYKM IO
OKPYXXHOCTH. YTJoBasi W JHUHEHHas ckopocTh. [lepmoa u yacrota oOpalleHws.
LlenTpocTpeMutensHoe (HOpMAaJIbHOE), KacaTelibHOE (TaHTE€HIMAIbHOE) U MOJHOE
YCKOPEHHUE MaTEPUATbHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIIUAOMETP,
JIBIKEHUE CHAaps[OB, LIEMHbIE, IIECTEPCHYAThlE W PEMCHHBIE IEpe/ayu,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mogenb cucTeMbl 0TCUETa, MILTIOCTPALUS KHHEMAaTUUECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CriocoObl HccneA0BaHus IBUKEHUI.

NnmrocTpanus npeaeabHOro nepexoia i "3MepeHrne MTrHOBEHHON CKOPOCTH.

[IpeoOpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MEXaHU3MOB.

[TaneHue Ten B BO3AyXE U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBm>xeHus Tena, OpOmIeHHOro MOl YoM K TOPU30HTY U
TOPU30HTAJIBHO.

HamnpaBnenue ckopocTH NpU JBUKEHUU IO OKPYKHOCTH.

[IpeobpazoBanue yrioBoi CKOPOCTH B pEIyKTOPE.

CpaBHEHME NyTEW, TPAaeKTOpPUM, CKOPOCTEW IBHIKEHHS OJHOTO M TOTO KeE
TE€Ja B Pa3HbIX CHCTEMaX OTCUETA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomul, npaKmuKym.

N3yyeHne HEpaBHOMEPHOI'O JABWXKEHHUS C LIEJBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

N3mepenne yCKOpeHHsl Mpu NPsIMOJIMHEWMHOM pPaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM TIJIOCKOCTH.

HccnegoBanne 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBH>KCHUU.

N3mepenue YCKOPEHUS CBOOOJTHOTO MaJIcHUs (peKOMEHT0BaHO
UCII0JIb30BaHue U(PPOBOI TabOpaTOpUN).

N3yuenue nBMXKEHHMS Teia, OpOIIEHHOro Topu3oHTaibHO. IIpoBepka
TUIOTE3bl O MPSAMON MPONOPLUUOHAIBHOW 3aBHCHUMOCTH MEXIY AAJIBHOCTBHIO
MIOJIETA U HAYAJIbHOM CKOPOCTBIO Tela.

N3yuyeHue [BMXKEHHSI Tela IO OKPYKHOCTH C IOCTOSHHOW MO MOJYJIIO
CKOPOCTBIO.

HccnegoBanue 3aBUCMMOCTH MepuoAa OOpalieHusi KOHUYECKOTO MasiTHUKA
OT €ro NapameTpoB.

Tema 2. /[lunamuxa.



IlepBbiii 3axkoH HproroHa. MHepuumanbHble cucTeMbl oTcueTa. [lpuHumn
oTHocuTenbHOCTH ['anmuiies. HeuHepruaibHble cUCTEMBI OTCYETa (OIpeEneeHUE,
IPUMEPHI).

Macca tena. Cua. [IpuHIUIT CyTIEpIIO3UIIMM CHJL.

Bropoii 3akon HeroToHa 1151 MaTepranbHOM TOUYKH.

Tpernii 3akoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHHUSA. OKBUBAJICHTHOCTh TI'PABUTALIMOHHON H
UHEPTHON MaCCHI.

Cuna TskecTH. 3aBHCUMOCTh YCKOPEHHs CBOOOJHOTO MaJCHUs OT BBICOTHI
HaJl TMOBEPXHOCTBbIO IUIAHETBI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX clyTHUKOB. 3akoHbl Keruiepa. IlepBast kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, nBwkynierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe TpeHue. Cwiia TpeHUs CKOJIBKEHHS M CWIA TPEHUs
nokos. Koapduuuent tpenusa. Cuna cONpoOTHUBIIEHUS MpPHU JBUKEHUU Tella B
AKUJAKOCTH WJIU Ta3€, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIIHOTO JBUKEHUS.

Hasnenue. 'mapocratnyeckoe nasnenue. Cuiia Apxumena.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKUE INPOLECCHI: IMOAUIMITHUKM,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu.

HaGnronenue nBm>XeHUs Tel B MHEPUUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
oTCUeTa.

[IprHIMI OTHOCUTENBHOCTH.

Kauenue nByx HMIMHAPOB WIK IAPOB PA3HON MACCHI C OJUHAKOBBIM
YCKOPEHHEM OTHOCUTEJIBHO HEMHEPIIUAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  PaBHOJCHUCTBYIOLIEH  NPWIOKEHHBIX K TEIy CHI  C
IPOU3BEIECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B MHEPLIMAIBHON CUCTEME OTCUETA.

PaBeHCTBO cui1, BO3HUKAIOIIMX B PE3YJIbTATE B3AUMOJAECUCTBHS TEII.

N3mepenune mace 1o B3auMOAEHUCTBHUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOABEME U MA/ICHHH.

LleHTpOoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOSI, KAUEHHSI U CKOJIB)KECHHS.

Yuenuueckuit sxkcnepumenm, nadopamopnvie padomul, npAKMUKyM.

N3mepennie paBHOACHCTBYIONIEH CUIT PU ABMKEHUU OpycKa MO HAKIOHHOMN
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCUMOCTH BPEMEHHU JBHKEHHs Opycka 1o
HAKJIOHHOW IIJIOCKOCTH HA 3aJJaHHOE PACCTOSIHUE OT €TI0 MAacCChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BOSHUKAIOIIMX B MPYKUHE H
pPE3MHOBOM 00pasiie, OT uX AchOpPMAIIHH.

N3yuenne ABMKEHUS CUCTEMBI TEJl, CBI3aHHBIX HUTHIO, TICPEKUHYTON Yepe3
JIETKUM OJIOK.

N3mepenne kordduiirieHTa TpeHHUsl 0 BETUYUHE YTI0BOTO Kod(dduimeHTa
3aBUCHUMOCTH Frp(N).

UccnegoBanue qBuKeHUs OpycKa MO HAKIIOHHOM TMJIOCKOCTU € MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHHS.

N3ydenne nBMKEHUA Ipy3a Ha Baly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomoTHO TBepaoe Teno. IlocTtymarenbHOoe W BpamiaTelbHOE JIBUKEHUE
TBEPJIOro Tejda. MOMEHT CWiIbl OTHOCUTENIBHO OCHU BpaieHus. [liedo cubl.
CroxeHue Cuil, TPUJIOKEHHBIX K TBEpAOMY Teiy. LleHTp TshkecTu Tena.

VYcaoBus paBHOBECHS TBEPAOTO TeNA.

YcroitunBoe, HeyCTOMUMBOE, Oe3pa3IMIHOE PABHOBECHE.

TexHuyeckrue yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLECCH: KPOHIITENH,
CTPOUTENBHBIN KpaH, pelIeTyaThle KOHCTPYKIIUU.

AdemoHcmpayuu.

Ycnosua paBHoBeCUA.

Buabl pasHoBecuHs.

Yuenuueckuit akcnepumenm, nabopamopnusie padomuol, npaKmuKym.

Uccnenoanne ycioBUM paBHOBECUSI TBEPJOrO TeEla, HMEKNIIETO OCh
BpAILICHUS.

KoncTpyrnpoBaHne KpOHIITEMHOB U pACUET CUJI YIIPYTOCTH.

N3yuyeHne ycTOHYMBOCTH TBEPAOTO TEJA, UMEIOIIETO MJI0MIAb OIOPHI.

Tema 4. 3akonwt coxpanenus 6 MexaHuxe.

Nmnynbee MaTepuanbHON TOUYKH, CHCTEMbBI MAaTEPUAIIBHBIX TOUYEK. LleHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUU LIEHTPa Macc.

Nmnynbe cuitbl 1 N”3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXPaHEHHs UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MomeHT nmnysibca MaTepuaibHON Touku. [IpencraBnenre o coxpaHeHnu
MOMEHTAa UMIYJIbCA B [IEHTPAJIbHBIX MOJIAX.

Pabora cuipl Ha MaloM M Ha KOHEYHOM mepemenieHun. I'padudeckoe
MIPEICTABICHUE PAOOTHI CHITHI.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprusi mMaTepualibHOM To4ku. Teopema 00 U3MEHEHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHuManbHple W HENOTEHUHATbHbIE CWIbl. lloTeHIManbHas 3HEpPrus.
[loreHunanbHas 3Heprus ynpyro nedopMUpoBaHHOM NpykuHBI. [loTeHIManbHas
DHEPrUs Tejda B OJHOPOAHOM TIpaBUTAMOHHOM Ioje. [loreHumanpHas sHEprus
TEeJla B TPABUTALIMOHHOM I10JI€ OJIHOPOJHOrO I1apa (BHYTpHU M BHE 1apa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KOCMUYECKasi CKOPOCTb.

CBsi3b pa0OTHl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHMEM MEXaHHYECKOM
SHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHeHue bepHyinu i UACaNbHOW KUAKOCTH Kak CIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON SHEPTUH.

TexHnueckre yCTpOMCTBA U TEXHOJIOTMUECKHE IMPOLIECCHI: JBM)KCHHUE PAKeT,
BOJIOMET, KOIEp, MNPY>KUHHBIA MHUCTOJET, THPOCKOM, (UTYpHOE KaTaHUE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakxtnBHOE NBMXEHUE.

N3mepenne MOITHOCTH CUIIBL.

W3MeHeHure 3Hepruu Teja Mpyu COBEpIICHUH PadOThI.

B3anmubie npeBpanieHnss KHHETUYECKONM U TOTEHIMAIIBHON SHEPTUN TIPU
JEHCTBUN HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue 3HepTuu pu CBOOOTHOM MaJICHUH.

Yuenuueckuit sxcnepumenm, nadopamopuvie padomuol, npaKmuKym.

N3mepenue nMirysbca Tea o TOpMO3HOMY ITyTH.

W3mepenue cuibl TSITU, CKOPOCTH MOJEINHU JIEKTPOMOOUIIS U MOILIIHOCTH
CHUJIBI TATH.

CpaBHEHME U3MEHEHUSI UMITYJIbCA TeJIa C UMITYJILCOM CHJIBI.

HccenenoBanue COXpaHEHUS UMITYJIbCA [TPU YIPYTOM B3aUMOJICUCTBHH.

N3mepeHre KHHETUYECKOM SHEPTUH Tella IO TOPMO3HOMY MYTH.

CpaBHeHME U3MEHEHUs MOTEHIMAIbHONW SHEPTUU MPY>KUHBI C pabOTON CHUIIbI
TPEHMUS.

Omnpenenenue pabOThl CUJIbI TPEHUS NPU JBMXKEHUM Tejla MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3nen 3. Mosekyasipaas Gpu3uKa ¥ TepMOJANHAMHUKA.

Tema 1. Ocno6bt MONEKyAAPHO-KUHEMUYECKOU MEOPUU.

OcHOBHBIE TOJIOKEHUST MoJIeKyJisipHO-KuHeTnyeckoil Teopun (MKT), ux
ombiTHOe oOocHoBanue. Jluddys3us. bpoyHoBckoe aBmxkeHue. Xapaxkrtep
IBIDKEHUS M B3aUMOJCHCTBUS YAaCTHL[ BeLIECTBA. MOJENM CTPOEHHs TIa30B,
KHUIKOCTEH M TBEPABIX TE€T M OOBSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3THUX



Mozeneil. Macca u pasmepsl Mosekysn (atomoB). KosmuecTBo BelecTsa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. TemmepaTypa u crnocoObl e¢ uaMmepenus. Illkana
temneparyp Llenbcus.

Mogenbs uaeanbHOTO Ta3a B MOJEKYJSPHO-KMHETUYECKOW TEOPUU: YaCTHUIIbI
rasza JBM>KYTCSI XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble 3akoHbl. YpaBHeHue MenneneeBa—Knamneipona. AOcoOTHAS
temneparypa (mkana temrneparyp KensBuna). 3akon JlansToHa. M3ompoiiecchl B
UJCANbHOM Tra3e C TOCTOSHHBIM KOJMYECTBOM BemecTBa. ['paduueckoe
Ipe/iCTaBlIEHHUE U30IPOIIECCOB: U30TEpPMa, U30X0pa, n300apa.

CBs3p  MEXIy JaBICHUEM UM CPEIHEW  KUHETUYECKOM  DHEpruen
[OCTYNAaTEeIbHOTO TEIUIOBOTO JBHMKEHHUS MOJIEKYJ HJEalbHOrO rasa (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUU UACAIBHOIO rasa).

CBs13b a0COMIOTHOM TeMIepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CPEAHEM
KHHETHUYECKOU SHEPTUEN NOCTYATEIbHOr0 TEMIOBOIO ABUKEHUS €€ YaCTHULL.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: TEPMOMETD,
O0apoMeTp, Moy4eHHe HaHOMAaTEPHAJIOB.

Jlemoncmpayuu.

Mopenu 1BHKEHHS YaCTHIL BEILIECTBA.

Mopenb OpOYHOBCKOTO JIBHYKCHUS.

Buneopoinuk ¢ 3anuceio peanbHOro OpOyHOBCKOTO ABHXKEHUS.

Huddy3ust :KUIKOCTEN.

Mogpens onbiTa [ TepHa.

[IputsxeHre MONEKYIIL.

Mopnenn KpuCcTaNInYeCKUX PEIICTOK.

Habmronenue u uccienoBanue N30MpoIecCcoB.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomul, npaKmuKym.

HccnenoBanne mpouecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS MU
TEII000OMEHE MEXKTy TOpsiueit U XOJIOAHOM BOJIOM.

N3yuyeHne H30TEPMHUUYECKOrO0 Mpouecca (PEKOMEHIOBAHO MCIOJb30BaHUE
udpoBoii 1abopatopun).

N3ydyeHne n30XOpHOro nporecca.

N3yuenue nzobapHoro mporecca.

IIpoBepka ypaBHEHHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie maututbl.

Tepmoaunamuueckass (T/Z) cucrema. 3agaHue BHEIIHUX YCIOBUM ISt
TEPMOJIMHAMHUUYECKONW cUCTEeMbl. BHelHue u BHyTpeHHue napamerpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CpPEAHUE 3HAYEHUS BEIWYMH, ONMUCHIBAIOIINX
€€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. (CaMONpOW3BOJIBHAS — pellakcarus
TEPMOJNHAMHYECKON CUCTEMBI K TETNIOBOMY PABHOBECHIO.

Mopenp uAealbHOIO Tra3a B TEPMOJMHAMUKE — CHCTEMA YpPaBHEHMI:
ypaBHeHue MeHnneneesa—Knanelipona M BbIpaXeHUE Il BHYTPEHHEW JHEPTHH.
VYcnoBrs MPUMEHUMOCTH 3TOW MOJEIU: HU3Kas KOHIEHTpaUUs YacTHll, BBICOKHE
TEMIIEPATYyphl. BbIpaxkeHue i1 BHYTPEHHENH SHEPTUU OJHOATOMHOTO HJICAJIBHOTO
rasa.

KBazucratuueckue 1 HECTaTUYECKHE TPOLIECCHI.

DneMeHTapHas paboTa B TepMOJAMHAMUKE. Brruucnenue paboTsl o rpapuky
npoiecca Ha PV-n1uarpamme.

Teronepenaua  kak  crmoco®  WU3MEHEHHS ~ BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOW  cuUcTeMbl 0e3  coBepuieHus pabotel.  KonBekuws,
TEIIONPOBOJIHOCTD, U3JIyUYCHHE.

KomnuectBo Ttemnorel. TemnoeMkocTs Tenma. YaenbHas UM MOJSpHas
TEIUIOEMKOCTH BeIllecTBa. YpaBHeHHE Maiiepa. VYjenbHas TemioTa CropaHwus
TorMBa. Pacuer konmyecTBa TEIJIOTHI Mpu Temonepenade. Illonstue 00
aguabaTHOM Ipoliecce.

IlepBblii 3akoH TepMoAMHAMUKU. BHyTpeHHss osHeprus. KomnmuecTtBo
TEIJIOTBI W paboTa KAk  Mepbl  W3MEHEHUsT  BHYTPEHHEW  DHEpPruu
TEPMOJIMHAMHYECKOU CUCTEMBI.

BTopoil 3akOH TEpMOAWHAMUKH [JI1 PABHOBECHBIX IMPOLIECCOB: YEpE3
3alaHHO€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHCTEMBI MPOXOAUT
eIMHCTBEHHas anuabaTta. AOGCONMIOTHAs TeMIlepaTypa.

Bropoii 3akOH TEPMOAMHAMUMKM JJIsI HEPABHOBECHBIX  ITPOLIECCOB:
HEBO3MOKHO IepeaTh TEIUIOTY OT 0oJiee XOJOJHOTO Tela K Oojiee HarpeToMmy Oe3
komreHncanuu (Knaysuyc). Heo6patumocTs TpuUpOaHBIX TPOIECCOB.

[TpuHnume! gerctBus TeroBbix MammH. KIT/I.

Maxkcumansnoe 3nauenue KIIJI. [ukn Kapno.

DKOJIOTUUECKHE aCTEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JBHUrateineil. TermoBoe
3arpsi3HEHNE OKPYKAIOIIEH CpE/Ibl.

TexHuueckue yCTpOMCTBA U TEXHOJIOIMYECKHE MPOIECCHl: XOJOAUIIbHUK,
KOHJIUIIMOHEP, IW3ENbHBIM M KapOIOpaTOpHBIN JBUTaTeNd, MapoBas TypOuWHa,
MOJIyYCHHE CBEPXHMU3KHUX TEMIIEpaTyp, YTUIM3AIUs «TEIJIOBBIX» OTXOIOB C
MCIIOJIh30BAaHUEM TEIUIOBOTO HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOTO TOTUIUBA JIJIsI
BBIPAOOTKU «TETUIOBOM» M DJICKTPOIHEPTHUH.

Jemoncmpayuu.

N3menenue temmneparypsl npu aanadbaTnyeckoM paciIupeHHH.

Bo3ngymHoe orauso.

CpaBHeHUE yIEIbHBIX TEMJIOCMKOCTEH BEILIECTB.



CriocoObl M3MEHEHWST BHYTPEHHEN YHEPTHUU.

HccnenoBanue annabaTHOTO Mpolecca.

KomnproTepHble MOAENH TEIUIOBBIX JBUTATEIICH.

Yuenuueckuii 3xcnepumenm, nabopamopnusie padomul, NPAKMUKYM.

N3MmepeHne yaenpHON TEIMIOEMKOCTH.

Uccnenosanue mpoiiecca OCTbIBAHUS BEIIECTBA.

HccnenoBanue annabaTHOTO TIpoIiecca.

N3ydenne B3aUMOCBSI3M JHEPTUU MEXMOJICKYJISIPHOTO B3aUMOJICHCTBUSL U
TEMIIEPATYPbI KUTIEHUS HKUJTKOCTEM.

Tema 3. Azpecamuvie cocmoanus eewjecmea. Dazosvle nepexoosl.

[TapooOpazoBanue u KoHjeHcamusi. McmapeHue U KumneHwe. Y enbHas
TEIJI0Ta MapooOpa3oBaHusl.

HacelllieHHble YW HEHAChIIIEHHBIE mapbl. KadecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJICHHS] HACBIIIEHHOIO Mapa OT TEMIIEPATypbl, UX HE3aBUCUMOCTH
0T 00BbEMa HACHIIIICHHOTO TIapa. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHHUSI OT J1aBJICHUS
B KUJKOCTH.

BnaxxHocTh Bo3/1yxa. AOCOIIOTHASI U OTHOCUTEIIbHASI BIIAYKHOCTb.

Teépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS CBOMCTB
KpucTtajuioB. I[lmaBineHue u KpucTtaimuzaius. YJeJbHAas TEIJIOTa IUJIaBJICHHUS.
CyO6numarusi.

Hedopmanuu TBEpAOro Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmanuii.

TenmoBoe pacmmpeHne XKUJIKOCTEH M TBEPABIX Tell, 00bEMHOE U JTUHEHHOE
pacipenre. AHTapMOHHM3M TEIJIOBBIX KOJeOaHMI YaCcTHUIl BEIIECTBA KaK MPUIMHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Hepruu B (ha30BbIX NEpexoaax.

YpaBHeHuUE TEMIOBOTO OajaHca.

[ToBepxHoctHOoe HaTsKeHue. KodppuiumeHT MoBEpXHOCTHOTO HATSKEHMUS.
Kanumnspnsie sBiaeHus. JlapneHue 1noj; MCKpUBJICHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyia Jlaruaca.

TexHuyeckre yCTpPOMCTBA W TEXHOJOTHMYECKHUE IMPOIECCHI:  JKHUJKHE
KPUCTAJLJIbI, COBPEMEHHBIE MAaTepUAIBI.

Jemoncmpayuu.

TerutoBoe pacimmpeHue.

CBoiicTBa HaCBIIIEHHBIX TAPOB.

Kunenue. Kunenue npy nOHUKEHHOM TaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKCHMUS.

OnbITHI ¢ MBUIBHBIMU IJICHKAMM.

CmauuBaHue.



Kanunnspheie siBneHus.

Monenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEpEeHUS BIaKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTAIINYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Habmronenue manbix aedopmariuid.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomuol, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepenne yaenpHON TEMIOTHI IIaBIEHUS JIbJA.

N3ydeHune cBOMCTB HACBIIIEHHBIX NIAPOB.

N3mepenne abCOMIOTHOM BJIAKHOCTH BO3/1yXa M OLIEHKA MacChl IapoOB B
MTOMEIICHUH.

N3mepenue koapuiimeHTa HOBEpXHOCTHOTO HATSHKEHUS.

N3mepenne moayns FOnra.

HccnepoBanne 3aBUCHUMOCTH  AedOpMallMK  pPE3UMHOBOro  oOpasua  oT
MPUJIOKEHHOW K HEMY CHJIBL.

Pa3nen 4. DiieKTpoAUHAMUKA.

Tema 1. Inekmpuueckoe noe.

OJNeKTpu3anus Tea W €€ NPOSIBICHHUS. JJEKTpUuYecKui 3apsia. JBa Buma
ANEKTPUYECKUX 3apsaoB. IIpOBOAHMKH, HOMAJIEKTPUKH U  TOJIYNPOBOJHUKHU.
DJIEMEHTApHBIN JJICKTPUYECKUM 3apsl. 3aKOH COXPAHEHUS JJIEKTPUYECKOTO
3apsaa.

BzaumopeiictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymoHa.

DJeKTpudecKoe noJjie. Ero neiicTBrue Ha dJIEKTPUYECKUE 3aPSIbI.

Hanpsixk€HHocTs  anekTtpuyeckoro  modss.  IIpoOGHeiii  3apsn.  Jlunuwm
HaIPSHKEHHOCTH JIEKTPUUECKOTO 1oJisi. OMHOPOAHOE SJIEKTPUUECKOE TTOJIE.

[ToTeHIMaNbHOCTh 3JEKTPOCTATHUECKOrO MOoJs. Pa3HOCTh MOTEHUMATIOB U
HamnpspbkeHune. lloTeHuuanbHass SHEprus 3apsiia B AJIEKTPOCTATHUECKOM IIOJIE.
IToTreHuman anexkTpocratnueckoro nojsi. CBsi3b HANpPSYKEHHOCTH IOJS U Pa3HOCTH
NOTEHLMAJIOB Il 3JIEKTPOCTATHUYECKOro ToJig (Kak OJHOPOAHOTO, TaK H
HEOJHOPOHOTO).

[IpuHIMI CYTIEPTIO3ULINU JJIEKTPUUECKUX MOJIEH.

[Tone Ttouewynoro 3apsima. [lonme paBHOMepHO 3apspkeHHOM cdepsl. [loe
PAaBHOMEPHO 3apsbKeHHOro 1o o0beMy mapa. Ilone paBHOMEpPHO 3apsiKEHHOU
OCCKOHEYHOW TIIOCKOCTH. KapTuHbl JNHHUA HANpPsHXKEHHOCTH JTHX TIOJIEH U
AKBUIIOTEHIMAIBHBIX TOBEPXHOCTEM.

[TpOBOTHUKH B JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3aPSI0B.

JIMpAEeKTpUKU B AIEKTPOCTATUYECKOM ToJIe. Jusnexrpuueckas
ITPOHUIIAEMOCTh BELIECTBA.



KonneHcarop. DIEKTpOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTh IIOCKOIO
KOHJIEHCATOpa.

[TapannensHOE coeAMHEHNE KOHAeHcaTopoB. [lociienoBaTenbHOE COEIMHEHNE
KOHJIEHCAaTOPOB.

DHeprus 3apsyKEHHOT0 KOHAEHCATOPA.

JIBr>KeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SIIEKTPUUECKOM IIOJIE.

TexHuyeckre yCcTpOMCTBA U TEXHOJOTUYECKUE IMPOLIECCHI: AIEKTPOCKOI,
AIEKTPOMETpP, DIEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHUE HIEKTPONpHOOpOB,
KOHJIEHCATOphI, TeHepaTop Ban xe ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO U MPUHIUIL AEHUCTBUS AJIEKTPOMETPA.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE MOJIE IBYX 3aPSKEHHBIX TUIACTHUH.

Mogensb anektpocTtatruueckoro renepatopa (Ban ge ['paada).

[IpoBOAHUKH B 3IEKTPUUECKOM MOJIE.

DIIeKTpOCTaTUYECKAs 3allUTa.

YeTpoiicTBO U eHCTBUE KOHASHCATOPA MOCTOSIHHOM 1 TIEPEMEHHON €MKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOLAAH
IJIACTUH, PACCTOSIHUSA MEK/1y HUMU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprust AIEKTPUYECKOTO MOJIS 3apsHKEHHOT0 KOHASH CaTopa.

3apsanka U pa3psaka KOHIEHCaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomul, npaKmuKym.

OueHka cui B3aUMOJICUCTBUS 3apSKEHHBIX TE.

Hab6nronenue npeBpaiiieHus SHEPTUH 3apsKEHHOTO KOHJIEHCATOPa B SHEPTHUIO
M3IIy4YEeHHS CBETOJIMOAA.

N3yuyenue npoTekaHus TOKa B LU, COJEpKAILel KOHAEHCATOP.

Pacnpenenenne Pa3HOCTH NOTEHIIUAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATEILHOM COEIUHEHUU KOHIEHCATOPOB.

HccnenoBanue pa3psiga KOHJIEHCATOPA Yepe3 PE3UCTOP.

Tema 2. [locmoannstii 31eKmpudeckuil mox.

Cwuna toka. [IoCTOSAHHBIN TOK.

VYcnoBus CylecTBOBaHUS MOCTOSSHHOTO AJIEKTPUYECKOro Toka. McTouHMKH
toka. Hanpspkenne U u D1C E.

3akon Oma 1151 ydacTKa LeMu.

DNeKTpuYecKoe COMPOTHUBJICHUE. 3aBUCUMOCTh COMPOTHUBJICHUS
OJIHOPOJAHOTO MPOBOJHHKA OT €ro JJWHBI W IUION[AJAW MOMEPEYHOr0 CEUYCHHS.
VY nenpHOE COMPOTUBJICHUE BEIIIECTBA.

[TocnenoBarenbHOE, ApaIENIbHOE, CMEIIAHHOE COEIMHEHUE ITPOBOJIHUKOB.
Pacuet pa3BeTBneHHBIX ekTpudeckux nernei. [Ipasmra Kupxroda.



Pabora sanextpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTE ANEKTPUYECKOr0 TOKA. TeroBas MOIIHOCTb, BbIIEIAEMAs Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHUKA Toka. 3akoH Owma mid
MOJMHOW (3aMKHYTOM) SIEKTpUYEeCKOM 1enu. MOIIHOCTh HMCTOYHMKA — TOKA.
KopoTtkoe 3ambikanue.

KonnencaTop B 1ieny NOCTOSIHHOTO TOKA.

TexHndeckne yCTpPOMCTBA M TEXHOJOTHYECKHE ITPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne CHIlbl TOKA U HAPSIKEHHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA OT HAIIPSLKEHUS U1l PE3UCTOPA,
JIaMITbl HAKAJIIMBAHUS U CBETOANO/A.

3aBUCUMOCTh CONPOTUBJIEHUS [IWINHIPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIAU [IONEPEYHOr0 CEUEHUS U MaTepuaa.

HccenenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTUBIICHUS IPU OCTOSTHHOM
HaIpsHKCHUH.

[Ipsamoe n3mepenne D/1C. KopoTkoe 3aMbIKaHUE TAIBBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

Crioco6bl coemuHeHrs UCTOUHUKOB Toka, JJ1C Oatapei.

Hccnenoanne pa3HOCTH MMOTEHIUAIOB MEK1y TTOJIFOCAMHA HCTOYHHKA TOKA
OT CUJIbI TOKA B LECTIH.

Yuenuueckuit akcnepumenm, nabopamopnusie padomuol, npaKmuKym.

HccnenoBanne CMEMaHHOTO COETUHEHUS PEUCTOPOB.

N3mepenue y1enpH0ro ConpoTUBIIEHNS TPOBOIHUKOB.

HccnenoBanne 3aBUCHUMOCTH CUJIBI TOKa OT HAIpsDKEHHUS UL JIaMITbl
HaKaJIMBaHUS.

YBenuueHue npesena u3MepeHus: amrepmeTpa (BOJIbTMETPA).

N3mepenne D/IC v BHYTPEHHETO COITPOTUBJIEHNSI UICTOYHUKA TOKA.

Uccnenosanue 3aBucumoctu IJ1C ranbBaHMYECKOTO 3JIEMEHTA OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHHH.

Hccnenoanne pa3HOCTH MOTEHIUAIOB MEXK1y TTOJIFOCAMHA HCTOYHHUKA TOKA
OT CUJIbI TOKA B LETIH.

HccnenoBanne 3aBUCHMOCTH MOJIE3HOW MOLIHOCTH MCTOYHHUKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku 6 paznuunvlx cpeoax.
DJIeKTpUYECKas MPOBOAUMOCTh  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAs
POBOJMMOCTh TBEPJIBIX METAJJIOB. 3aBUCUMOCThH COINPOTUBJICHUS] METALIOB OT

TemriepaTypbl. CBEpXIpPOBOAUMOCTb.



DJIEKTPUYECKHI TOK B BakyyMe. CBOMCTBA 3JEKTPOHHBIX MYyYKOB.

[TomynpoBOTHUKH. CobOcTBeHHass U OpUMEcCHass  MPOBOJAMMOCTD
MOJIyITpOBOJHUKOB. CBoiicTBa p—N-niepexoaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUN TOK B DJIIEKTPOJIUTAX. IDIEKTPOIUTHUYECKAS TUCCOLMALINS.
OnekTponu3. 3akoHsl Dapanest 175 ANEKTPOIH3a.

DJNeKTpUYeCKUid TOK B razax. CaMOCTOSITENBbHBIA M HECAMOCTOSITEIbHBIMI
paspsa. Paznuuneie TMIIBI CaMOCTOSTENBHOTO paspsana. Monnus. [lma3ma.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: Ta30pa3psIiHbIC
JaMIIbl, 3JEKTPOHHO-Iy4YeBas TpPyOKa, NOJIYIPOBOJHUKOBBIE MPHOOPHI: AHO/,
TpaH3ucTOp, (OTOIMOA, CBETOAMOJ, TaldbBaHWKa, papUHUPOBAHUE  ME[H,
BBIIUIABKA AJIFOMUHUS, YJIEKTPOHHAS] MUKPOCKOTIHS.

Jlemoncmpayuu.

3aBUCUMOCTbD CONPOTUBJIEHUS METAJIJIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3siekTponusa dapanes.

N ckpoBoi pa3ps ¥ IPOBOJAUMOCTB BO3yXa.

CpaBHeHHE IPOBOAMMOCTH METAJIOB U IOIYIIPOBOJIHHUKOB.

OaHOCTOPOHHSISI TPOBOJUMOCTD THOAA.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomot, nPAKMUKYM.

Habmronenue snekrponaunsa.

N3mepenue 3apsia 0AHOBAJIEHTHOTO HOHA.

HccnegoBanue  3aBUCUMOCTA  CONPOTUBIIEHHS  TEPMOPE3UCTOpAa  OT
TEeMIIepaTyphbl.

CHsTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH JHO/A.

Du3n4ecKUuil NPAKTHKYM.

CnocoObl u3mepeHus PU3NYECKUX BEIUYUH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIE U OTHOCUTEJbHBIE MOTPEIIHOCTH U3MEPEHUN (U3NYECKUX BEUUMH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHrne  KOCBEHHBIX  HW3MEPEHHUM, HCCICIOBAaHUM  3aBUCUMOCTEU
(¢u3MUecKUX BETUYMH, IMPOBEpKA MPEJIOKEHHBIX THUNoTe3 (BbIOOp M3 padoT,
OMHMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEeHHYECKHH  SKCIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

MeknpeaMeTHbIE CBSA3H.

Nzyuenne kypca ¢usuku yrayonenHoro ypoBHs B 10  kmacce
OCYLIECTBJISIETCS C YUETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBSI3€H C KypcaMH
MaTE€MaTUKH, OMOJIOTUH, XUMUH, T€OTpaUu U TEXHOJIOTHH.

MesxnpedmemHoie noHAMuUA, CBA3AHHbIE C U3YyYeHUemM Memooose
HAy4YHO20 MO3HAHUA: ABNEeHWEe, HayYHbIN GaKT, rmnoTtesa, pusnyeckans BeANUnHa,
3aKOH,



Teopusi, HAOIIOACHHE, HKCIEPUMEHT, MOJEINPOBAHUE, MOJENb, H3MEpPEHUE,
HOTPELIHOCTY U3MEPEHUI, U3MEPUTEIbHBIE TPUOOPHI, IIUPPOBast 1adbopaTopusl.

Mamemamuka: peuieHne cucCTeMbl ypaBHeHuWH. JluneliHas ¢QyHKIus,
napaboia, runepbosna, ux rpaguku u cBoiictBa. TpuroHomerpuueckue (GyHKIHH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTops! 1 X NPOEKIUU HA OCH KOOPJIMHAT, CJI0KEHUE BEKTOPOB.

Bbuonozua: mexannueckoe JBUKEHHE B KUBOW mpupoze, nuddysus, ocmoc,
TEII00OMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYKAIOLIEH cpeibl,
yTuiau3anus OWOOPTaHWYECKOTO TOIUIMBA JJiI  BBIPAOOTKH  «TEIUIOBOW» U
AJIEKTPOIHEPIUHU, TOBEPXHOCTHOE HATSIKEHUE U KallWJUIIPHBIE SIBJICHUS B IPUPOJE,
ANIEKTPUYECKUE SIBJICHUS B KUBOM MPUPOJIE.

Xumua: UCKPETHOE CTPOCHHME BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKY,
MOJIb BELIECTBA, MOJSpHAs Macca, MOJy4YEHHE HAHOMATEpUaJIOB, TEIUIOBHIE
CBOMCTBA TBEPJBIX TEJ, )KUIKOCTEH M T'a30B, KUJIKHME KPUCTAIIIbI, JIEKTPUYECKHE
CBOMCTBa METAJUIOB, JEKTPOJIUTHUYECKAS TUCCOLMALMS, TaJbBaHNUKA, SJIEKTPOHHAS
MUKPOCKOITHS.

T'eocpagpua: BnaxxHOCTb BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozcua: npeoOpa3oBaHKUE JABWKEHUI C HCIIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T CYXOro M JKMIKOIO TPEHUS B TEXHUKE, CTAaTUYECKUE KOHCTPYKIUU
(KpOHIITENH, pelIeTyaTble KOHCTPYKIIMHU), MCIOJIb30BAHHE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHHUKE (THMPOCKOI, BOJAOMET U ApPYyTUE), NBUTATEb BHYTPEHHETO
CropaHus, naposas TypOuHa, OBITOBOM XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJIyYeHUS] COBPEMEHHBIX MAaTepUaioB, B TOM YHCJIE€ HAaHOMAaTEpUAJIOB, U
HAaHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKasl 3aIlWTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
ra3zopaspsHble JaMIIbl, TOJIYIPOBOJIHUKOBBIE MPUOOPHI, FAJIbBAHUKA.

11 KUIIACC

Paspen 4. DnekTpoaMHaMMKa.

Tema 4. Maznummnoe none.
B3aumoneiicTBHEe TOCTOSIHHBIX MAarHUTOB U TMPOBOJHUKOB C  TOKOM.

MarautHoe mnosie. BekTtop MarHuTHOM WHAYKUMH. [IpuHIOun cynepno3uinuu
MAarHUTHBIX NOJIEW. JINHUY MarHUTHOW MHIYKLMH.

MarHutHoe 1oJjie MPOBOJHUKA C TOKOM (MPSAMOrO MPOBOJIHHUKA, KAaTYIIKH W
KpyroBoro BuTKa). OnbsIT DpcTena.

Cuiia Amnepa, €€ HarpaBJIEHUE U MOAYJIb.

Cuna JlopeHua, e€ HanpaBlIieHUE U MOAYJIb. J[BUKEHUE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHuTHOM mosie. Padota cuier Jloperma.

MaruutHoe nosie B BeuiectBe. DeppoMarHeTuky, napa- i JuaMarHeTHKU.



TexHuyeckue yCTpOHWCTBA M TEXHOJIOTMYECKHE IIPOLIECCH: NPUMEHEHHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHII.

Jlemoncmpayuu.

Kaptuna J7WMHMM  WMHOIYKOMM ~ MArHATHOTO  IIOJSA  IOJIOCOBOTO M
MTOIKOBOOOPA3HOTO NOCTOSIHHBIX MarHUTOB.

KapTrHa nmuHHAIT MarHUTHOW MHAYKIIMH MTOJISI JUTMHHOTO IPSIMOT'O MTPOBOTHUKA
Y 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJIHHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeH11a Ha HOHBI JJIEKTPOJIUTA.

HaGnronenue nBUKeHUS ITy4dKa 3JIEKTPOHOB B MATHUTHOM MOJIE.

[TpuauMn JEUCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, PAKMUKYM.

HccenenoBanne MarHUTHOTO TOJISL IOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOUCTB (heppOMarHeTUKOB.

HccnenoBanne neMCTBUS NOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenne cuitbl Ammepa.

N3yuenune 3aBUCUMOCTH CUJIBI AMITEpa OT CHJIbI TOKA.

Onpenenenne MAarHUTHOM MHIYKIIMYA Ha OCHOBE U3MEPEHHUS CUIIbI AMIIEpa.

Tema 5. InekmpomazHumuas UHOYKUus.

SBeHHME DNEKTPOMAarHWUTHOM MWHAYKOMHM. IlOTOK BEKTOpa MAarHUTHOM
naaykuuu. OJIC wHAyKOMU. 3aKOH JJIEKTPOMAarHWTHOM WHAYKUMH Papanes.
Buxpesoe anekrpuueckoe nozue. Toku Oyko.

O/JIC uHAyKIMHM B NPOBOAHHUKE, IABMKYIIEMCS B OJHOPOJHOM MarHMUTHOM
oJIE.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTylllka MHAYKTUBHOCTH B II€MM TMOCTOSITHHOTO TOKA.
SABnenue camonnaykuuu. 9J1C caMOMHIYKINN.

DHeprusi MarHUTHOTO TOJISI KaTYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKME IPOLECCHl: HWHIAYKIHMOHHAS
1€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMHU TEJ MPU JBHKECHUU B MATHUTHOM I10JIE
3emiu.

Jemoncmpayuu.

HabGnronenue sBieHns 31eKTPOMarHuTHON UHAYKIUH.

Uccnenosanne 3aBucumoctd IJC MHAYKIHM OT CKOPOCTH HW3MEHEHUS
MAarHUTHOTO MOTOKA.



[IpaBuno Jlenua.

[Tagenne MarauTa B aJJIOMHHHEBOM (MEIHOM) TpyoOe.

SIBiIeHME CAMOMHIYKIIUY.

Uccnenoanue 3aBucuMoctd DIC caMOMHAYKIIMM OT CKOPOCTH H3MEHEHHUS
CHUJIBI TOKA B IIEIIN.

Yuenuueckuit skcnepumenm, nadopamopuvie padomut, npAKmMuKym.

HccnenoBanue sBIEHUS SJIEKTPOMATHUTHOW UHAYKIIAH.

Onpenenenue MHAYKIUA BUXPEBOIO MarHUTHOTO TOJISI.

UccnenoBanue sSiBICHUS] CAMOUHIYKIIUH.

COopka MozieNH 3JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3nen 5. KosieGanus 1 BOJIHBI.

Tema 1. Mexanuueckue Konebanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJICOaHUSI.

["apmonnyeckue konebanusi. KuHemaTtuyeckoe M JUHAMUYECKOE OIKCAHHUE.
DHepreTUUecKoe ONMHMCAHUE (3aKOH COXPaHEHWs MEXaHWYECKOM 3Hepruu). BeiBoa
JTUHAMUYECKOTO OMUCAHUsI TAPMOHMYECKUX KOJIeOAaHUN U3 MX SHEPreTHYECKOro U
KHHEMAaTUYECKOTO OMTUCAHUS.

Amvmutyna u (aza xonebanuii. CBsA3b aMIUIMTYIbl KOJIEOAHUN HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOaHUI €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon m wyactora koneGanmii. Ilepwon Mmanbix CBOOOIHBIX KOJIE€OAHUMN
MaTEMaTUYECKOro MasTHHKA. llepros CBOOOMHBIX KoJieOaHUN TPYKUHHOTO
MasTHUKA.

[TonsiTue o 3aTyxarmux kojieOanusx. BeiHykneHHbIe KoeOanus. Pe3onanc.
Pe3onancHas xpuBas. BiusHue 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOJNIEOaHUSI.

TexHuyeckue yCcTpoOMCTBAa M TEXHOJIOTUYECKUE MPOIECChl: METPOHOM, Yachl,
KaydeJil, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch KOJIe0aTeILHOTO IBUKEHU.

HaOmronenue He3aBUCUMOCTH MEPHOJIa MajbIX KOJeOaHuM rpy3a Ha HUTH OT
aAMILUTATYBI.

HccnenoBanue 3aTyxaronux KojieOaHU U 3aBUCUMOCTH TIEPHO]1a CBOOOHBIX
KOJ€0aHUM OT COMPOTUBIICHHUS.

UccnenoBanne konebaHmii rpy3a Ha MACCUBHOW TIPYXKUHE C IIEIBIO
dbopMupoBaHUs TIPEICTaBICHN 00 UACATHPHON MOJICTTH MPY>KHHHOTO MAasITHUKA.

3aK0H COXpaHEHUs YIHEPTUH MPHU KOJICOAHUAX IPy3a Ha MPYKHHE.

UccnenoBanue BoIHYXICHHBIX KOJICOAHUI.

Ha6nronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomul, npaKmuKym.



W3mepenue mnepuoaa CBOOOAHBIX KOJNEOAHMM HUTSHOTO W MPYKUHHOTO
MasATHUKOB.

N3yueHune 3aKOHOB JIBH>KEHHMSI T€JIa B X0J1€ KOJIEOAaHUI HA yIIPYyTOM TI0JIBECE.

N3yuyeHue ABUKEHUS] HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B IPYKUHHOM MasiTHUKE.

NccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMINX KOJIEOaHUM.

HccnenoBanue BRIHY X ACHHBIX KOJIEOaHUIA.

Tema 2. Inekmpomaznummnsle Konedanus.

KonebGarenbupiii  koHTYp. CBOOOAHBIC AIEKTPOMATrHUTHBIC KOJICOAHUS B
uaeanbHOM KosebarenbHOM KoHType. Popmyna Tomcona. CBs3b aMIUIUTY/bI
3apsija KOHJEHCATopa ¢ aMIUIUTY 10 CUJIbI TOKA B KOJIEOATETbHOM KOHTYpE.

3aKOH COXpaHEHHUs SHEPTUHU B UI€ATTbHOM KOJIE0AaTeIbHOM KOHTYPE.

3aryxaromue AJIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1cHHBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemeHHBI1 TOK. MOIIHOCTP NEPEMEHHOIO TOKA. AMIUIMTYIHOE H
JeHCTBYyIOIIEE 3HAUEHHWE CHJIBI TOKa M HaIlpsDKEHUsT MPH pa3iudHoil opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKa OT BPEMEHH.

CunycOoMIaNbHBIA TMEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCAaTOp M Karylka
MHIYKTUBHOCTU B LIETIH CHUHYCOMJAJIBHOIO MEPEMEHHOT0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpspKeHHI.

Wneanwubiii  Tpanchopmarop. [lpousBoacTBo, mepegadya u motpedlieHHe
AJIEKTPUYECKON IHEPTUU.

DKOJIOTUUECKHE PHUCKA MpU TPOU3BOJACTBE 3eKTposHepruu. Kynbrypa
UCII0JIB30BAHUS JIEKTPOIHEPTUH B IIOBCEHEBHOM KU3HM.

TexHuueckrue yCTpONCTBA M TEXHOJOTMYECKHUE MPOLECCHI: ANEKTPUUYECKUI
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUU DJIEKTPOIIEpeaay.

Hemoncmpauuu.

CB0oOOAHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCUMOCTh 4aCTOThl CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcumiorpaMMbl AJIEKTPOMArHUTHBIX KOJIEOaHUM.

['eneparop He3aTyXarOIIUX IEKTPOMArHUTHBIX KOJIEOAHUM.

Mopeinb 3JIEKTPOMarHUTHOTO T€HepaTopa.

BrinykeHHbIE CHHYCOUAIbHBIE KOIeOaHusl.

Pe3uctop, karymika MHAYKTUBHOCTH M KOHJIEHCATOP B LIEMH MEPEMEHHOTO
TOKaA.

Pe3onanc mnpu mocienoBaTEIbHOM COCIMHEHWUM PE3UCTOpPA, KATYLIKH
WHJIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoiCTBO M IPUHLIKIT IeHCTBUS TpaHChOopMaTopa.



Monenp TMHAY 3JIEKTPOTIEPEIAYUH.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomuol, nPAKMUKYM.

N3yuenue tpanchopmaropa.

Hccnenoanne nepeMEHHOr0 TOKa YEPE3 MOCIEA0BATENBHO COEAMHECHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

Habmoienue 31eKTpoMariuTHOTO Pe30HaHcCa.

Uccnenoanue paboThl HICTOYHUKOB CBETA B LIEMIK IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMaAzZHUNIHbLE 60JIHbL.

MexaHnueckue BOJHBI, YCIOBUSI WX pacnpocTpaHeHus. [lomepeuHbie u
IPOJOJbHBIE BOJHBL. [lepuon, CKOpPOCTh pacnpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpPaXEHHUE, MPEIOMIICHUE, MHTEpPEpEeHLUs U
nupakiys.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

[ITyMoBOE€ 3arpsi3HEHUE OKPYIKAIOLIEH CPEbI.

DNEKTPOMArHUTHBIEC BOJIHBL. Y CJIIOBUS W3JIy4E€HMS 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opueHTanuss BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMAarHWUTHBIX ~ BOJH:  OTPAXKEHHE,  IPEIOMIICHHE,
HoJisipu3alus, UHTepPepeHus u audpakuus.

[IIkana 37€KTPOMAarHUTHBIX BOJH. [IpruMeHeHne 3JIeKTpOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHUMITBI paAMOCBSI3U U TeJIEBUICHUS. Paguomokanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHNUE OKPYXKAIOIIEH CPEJIbI.

TexHHUecKHe YCTpPOMCTBA M MPAKTUYECKOE ITPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paIuONPUEMHUK, TEIEBU30p, aHTeHHA, TenedoH, CBYU-neus,
yIbTPa3BYKOBAsl TUArHOCTUKA B TEXHUKE U MEIULIMHE.

Jlemoncmpayuu.

OO0pa3zoBaHue U pacpoCTPaHEHUE MOMEPEUHBIX U MPOI0IbHBIX BOJIH.

KoneOmtomieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnreppepeHinm u 1u@pakiiuu MEXaHUYECKUX BOJTH.

AKyCTHYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro IpUMEHEHUE.

HabGutoienue cB3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M U
4acTOTOM KOJIeOaHUI.

UccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpaKEHHUE,
MpeJIoOMJICHUE, TOJsIpU3alus, Tudpakiys, UHTephepeHITUsI.

OO6HapyxeHue nHPpakpacHOro U yIbTpadruoaeTOBOrO U3TyUEHUN.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomuol, npAKMUKYM.



N3yuenne napameTpoB 3BYKOBOM BOJIHBI.

N3yueHue pacrpocTpaHeHUs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonMHEHOE pacIpOCTPaHEHNUE CBETA B OJHOPOIHOMU cpexe. Jlyu cBera.
To4YeuyHbIl ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHblI OTpakeHHs cBera. IlocTpoenue n3zoOpaxeHuil B
mockoM 3epkaine. Chepuueckue 3epkana.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIOTHBIN MOKa3aTelh
npenomieHuss. OTHOCUTENBHBIN MMOKa3aTeNlb MpenoMieHus. [1oCTOSHCTBO 4acTOThI
CBETA M COOTHOUIEHUE [JIMH BOJH IPU NEPEXO0JIE MOHOXPOMATHUYECKOIO CBETA
4yepes3 rpaHully pasjena IByX ONTHYECKHUX CPENl.

Xon nmyueir B npusme. [ucnepcusi cBera. CHOXKHBII cocTaB O€lIoro cBeTa.
LBer.

ITonHoe BHyTpeHHEe OTpakeHHE. lIpenenpHblil yroa MOJHOTO BHYTPEHHETO
OTpaKEHUSI.

ColOuparomyie W pacceuBaronue JuH3bL. ToHkas JsuH3a. DOKyCHOE
pacCTOSIHUE W ONTUYECKas CWJIa TOHKOW JIMH3BL. 3aBHCHUMOCTH (DOKYCHOTO
paccTosiHUSL TOHKOW C(EepUUeCKON JIMH3bI OT €€ T€OMETPUH U OTHOCUTENIBHOTO
[IOKA3aTelIs IPEIOMIICHUS.

dopMya TOHKOW JIMH3bI. Y BEJIMUCHUE, 1aBAEMOE JIMH30U.

Xoa myda, IpOWIEANIEr0 JUH3Y MOJ NPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontuuecko ocu. IlocTpoeHune wu300pakeHHI TOYKM M OTpe3Ka MNpsSMOW B
coOHparOIIMX U PACCEMBAIOIINX JIMH3aX U UX CUCTEMAX.

OnTuueckue mpubopsl. Paspematomnias cnocoOHOCTh. ['1a3 kak onTuyeckas
cucrema.

[Ipenenbl TPUMEHUMOCTH T€OMETPUYECKOUN ONITHKH.

BonnoBass onrtuka. WnaTepdepennms cBera. KorepeHTHbIE HNCTOYHUKH.
VYcaoBus HaOMoOAEHHS MAaKCUMYMOB W MHUHMMYMOB B HMHTEp(EpEeHIIHMOHHOM
KapTUHE OT [JBYX KOIE€pPEHTHBIX HWCTOYHUKOB. [IpuMepnl KilacCHYECKUX
MHTEP(PEPEHIIUNOHHBIX CXEM.

Hudpakuus cBera. JudpaxkimuonHas pemieTka. YclioBue HaOIIOACHUS
[JIaBHBIX ~MAKCUMYMOB TpUM TAaJE€HUUM MOHOXPOMATHUYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonmapu3zanus ceera.

TexHuueckue yCTpPOMCTBA M TEXHOJOTMYECKUE IIPOLECCHl: OYKH, JyIa,
nepuckor, ¢oToannapar, MHUKPOCKOI, MPOEKIMOHHBIN ammapaT, MPOCBETICHHE
OINITHKH, BOJIOKOHHAS ONTUKA, TUPPAKIIMOHHAS PELICTKA.

Jlemoncmpayuu.
3aKOHBI OTPAKEHUS CBETA.



Hccnenoanue npesioMIICHHS CBETA.

Hab6nronenue morHOro BHYTPEHHETO OTpaXkeHus. Moieh CBETOBO/A.

UccnenoBanne Xoja CBETOBBIX MYYKOB Yepe3 IJIOCKOMAPaLICIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOKWCTB M300paKeHUN B JTMH3AX.

Mopenu MUKpocKomna, TeJIECKOa.

Habmronenne mHTEpdEepeHun CBETA.

HaGnronenue 1BeToB TOHKHUX IUICHOK.

Ha6nronenue nudpakmum ceera.

Nzydenne qudpakimOHHON PEIICTKH.

HaGnronenue nugppakumoHHOTO CeKTpa.

Ha6nronenue nucnepcuu cBera.

Hab6nronenue nomnsipuszaiuu cBeta.

MpumeHeHne  NonApoMAOB  ANA  M3Yy4YeHUA  MeXaHUYeCKUX

HanNpsXXeHUn.  YueHuuecKuli  3KcnepumeHm, nabopamopHbie

pabomel, npakmukym. VI3mepeHue noKasaTena npesiomaeHus

cTekna.

Uccnenoanne 3aBUCMMOCTH (DOKYCHOTO PACCTOSIHMSI OT BellecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne pokyCcHOTo paccTOSHUS PACCEUBAOIINX JIMH3.

[Tomy4yenue n300paXkeHUs: B CUCTEME U3 IIOCKOTO 3epKaJia U JIMH3BI.

[Tonyuenne n300pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoncTpyrpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6nronenue nudpakium, uaTepdepeHIuy 1 moJispru3aiiy CBeTa.

N3ydenue noasipusaiu cBeTa, OTPAXKECHHOTO OT MTOBEPXHOCTH JUAJICKTPUKA.

N3yuenune naTEpPEpEeHIINY JIA3EPHOTO U3ITyUYCHUS Ha JIBYX IIETISX.

Hab6mronenne qucnepcun.

HaGmronenue u nccnegoBanue 1M pakIiiIMOHHOTO CIIEKTpA.

HN3mepenune IiMHbl CBETOBOW BOJIHBI.

[TomydyeHue crekTpa M3MyYeHUs CBETOAMOJA MPHU MOMOIIHM AUGPAKIIMOHHON
PELICTKH.

Pa3nen 6. OcHOBBI CIeNMAIbHOM TEOPUU OTHOCUTEIbHOCTH.

['paHuibl  TPUMEHUMOCTH  KJIIACCHYECKOM  MEXAHUKH. [Toctynatsl
CIEHHATBHON TEOPUU OTHOCUTEIBLHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM  uHTepBaid. [IpeoOpazoBanus  Jlopenia.
YcenoBue npuurHHOCTH. (OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHU U COKpAIIECHUE JIJTUHBI.

DHEeprusi U UMIYJIbC PENITUBUCTCKON YaCTHUIIBI.

CBsi3p Macchl C SHEPTrUEW U UMITYJIbCOM PENSTUBUCTCKOW YaCTULIBI. DHEPIrus
TIOKOSI.



Texaudeckue yCTpONCTBA M TEXHOJIOTHYECKUE TPOIIECCHI: CITyTHUKOBBIC
NPUEMHUKU, YCKOPUTENIN 3apsKEHHBIX YACTHIL.

YyeHnueckuit SKCEPUMEHT, JITA0OPATOPHBIC pa0OTHI, MPAKTUKYM.

OnpeneneHre UMITyJIbCA W DHEPrUU  PENSTUBUCTCKUX  dYacTuil (10
doTorpadusM TPEKOB 3apsHIKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Pasznen 7. KBanToBasi pusuka.

Tema 1. KopnyckynapHno-601H06011 0yanusm.

PaBHOBecHOE TemioBOE H3IydeHHE (M3ydeHHe aOCOJTIOTHO YEPHOIrO Teia).
3akoH cmenienus Buna. ['unoresa [Inanka o kBaHTax.

@DOTOHBI. DHEPTruUsl U UMITYJIbC (POTOHA.

®otoaddext. Onbithl A. I'. CroneroBa. 3akonbl Potodrdpdekra. YpaBHeHHE
Otamreitna aist potoaddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBeta (B YacTHOCTH, JIaBJIEHHME CBeTa Ha aOCONIOTHO
MOIJIONIAIONIYI0 W a0COJIOTHO OTpakarollyro moBepxHocTh). Ombitel I1. H.
Jlebenena.

BonnoBele cBolicTBa yactull. Bonuel ae bpoinsa. Jlnuna BonHbl Ae bpoiis u
pasMepbl 00JIacTH  JIOKaNM3alMu  JBUXKYIIEWcss dYacTuilpl. KopmyckymspHo-
BOJIHOBOMW Jyanu3M. Judpakius 31eKTpOHOB Ha KpUCTAILJIaX.

Cneunduka nuzmepeHuii B MUKpomupe. COOTHOIIEHHS] HEONpPEAeICHHOCTEN
I'eiizendepra.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTHYECKUE ITPOLIECCHI: CIIEKTPOMETP,
doTosnemMenT, (OoTomATUMK, TYHHEIbHBIH MHKPOCKOM, COJIHeUHasi Oarapes,
CBETOMO/.

Jlemoncmpayuu.

®oT03(hHeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO PoTorddeKTa.

WccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHHS]  TIOJYHIPOBOJHUKOB  OT
OCBEILCHHOCTH.

Cseroauon.

Conneunast 6arapes.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padomul, npaKmuKym.

HccnenoBanue ¢porope3ucropa.

N3mepenne nocrosiuuol [lnanka Ha ocHOBe ucciienoBanus Gpotodaddexra.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA Y€pe3 CBETOAMO/ OT HAMPSIKCHUSI.

Tema 2. @uzuka amoma.

OnbITHl TIO HWCCIEIOBAHUIO CTpOoeHUs aTtoma. [lmaHerapHas Mojaenb aTroma
Pesepdopna.

[Toctynatel bopa. M3nydenue u nornomnieHue GOTOHOB MPU MEPEX0Jie aToMa
C OJTHOT'O YPOBHs DHEPTUHU HA IPYTOU.



Bunsl ciektpoB. CriekTp ypOBHEHN 3HEPrUU aToMa BOJIOPO/aA.

CnoHTaHHOE U BBIHYKJICHHOE U3JIy4eHHe cBeTa. Jlaszep.

TexHnYeCcKne yCTpOUCTBA U TEXHOJIOTUYECKHE MTPOLECCHI: CIIEKTPAIbHbBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMIIBIOTED.

Jemoncmpayuu.

Mogpens onbitTa Pesepdopna.

Hab6mronenne nuHeiyaThIX CIEKTPOB.

VY CTpOoKCTBO U AEHCTBUE CUETYMKA HOHU3UPYIOMIMX YACTHII.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxkcnepumenm, nadopamopusie padomuol, PAKMUKYM.

HaOmronenue nuHevaToro CrexkTpa.

HccnenoBanue criekTpa pa3pekeHHOT0 aTOMAPHOIO BOAOPOAA U U3MEPEHHUE
noctossHHOM Pun6epra.

Tema 3. usuxka amomnozo A0pa u I1emMeHmMapHbvIX Yacmuy,.

Hyxknonnas monens simpa I'eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
4qucio sapa. M30Tonsl.

PannoaktuBHOCTh. Anb(a-pacnaa. DJIEKTPOHHBIA M MO3UTPOHHBIN Oera-
pacnaz. I'amma-usiydyeHue.

3aKOH pPaJuOaKTUBHOTO pacrnana. PanvoakTuBHBIE HW30TONBI B IPHUPOJIE.
CBoiicTBa MOHM3UPYIOLIETO W3JIyYeHUsA. BiusiHMEe palMOAaKTUBHOCTH Ha KUBbBIC
opranu3mbl. EctecTBeHHBIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsi3U HYKJIOHOB B sifipe. SnepHsbie cuibl. Jledekt macchl gpa.

Snepurie peakuuu. [enenue u cunres saep. Anepusie peaktopsl. [IpodieMbr
YOPaBISIEMOIO TEPMOSJIEPHOTO CHUHTE3a. OJKOJOTMYECKHE AaCNIEKTHl Pa3BUTHSA
SAIEPHON SHEPTETUKH.

Meronbpl  perucTpauMM MU MCCIEIOBAHUS  BJEMEHTApHBIX  YACTHILL.

OyHIaMEHTAIIBHBIE B3aUMOJAECUCTBUSA. bapuoHbI, ME30HBI U JICHTOHBI.
[Ipencrasnenne o CtannaptHoi Mojaenu. KBapK-TiitoOHHAs MOJENb aJpOHOB.

®uzuka 3a npeaenamu CtanaapTHOW mopenu. TemHas maTepus U TEMHas
DHEPIusl.

EauncTBO hrzmyeckoil KapTUHBI MUPA.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: JO3UMETP, Kamepa
BunibcoHa, slepHBI peakTop, TEPMOSIEPHBIM peakTop, aromMHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMorpadus.

Yuenuueckuit 3xcnepumenm, nabopamopnusie padomuol, npaKmMuKym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO ()OHA C HUCTIOIB30BAHUEM JI03UMETPA.

N3yuenue nornoueHrs 0eTa-4acThLl aTFOMUHUEM.

Pa3nes 8. DjieMeHTBI aCTPOHOMUH U ACTPOPU3UKH.



Oranbl pa3BUTHUS aCTPOHOMHUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAYEHUE
actpoHoMuu. IIpuMEeHUMOCTh 3aKOHOB (DU3UKU IS OOBSCHEHUS MPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

Mertoapl acTpOHOMUYECKMX ucciaeqoBaHui. (COBpPEMEHHBIE OINTHYECKUE
TEJIECKOIIbI, PaJANOTEIECKOIbI, BHEATMOC(EPHAS] ACTPOHOMHMS.

Bun 3Be3mHoro Heba. Co3Besnus, sSipKUe 3BE3/bl, IUIAHETHI, UX BUJIUMOE
JIBHKCHUE.

ConneuHas cucrema.

Conuue. ConHeuHas akTUBHOCTb. McTtouHuk sHepruu CoJjiHIIA U 3BE3I.

3BE3/1bl, UX OCHOBHBIC XapaKTEPUCTUKH. [[narpaMma «CreKTpaibHBIN Kilacc —
CBETUMOCTB». 3BE3/lbl TJIABHOM MOCIIEIOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» [JIsl 3B€3[l TJIABHOWM IMOCJIEA0OBATEIbHOCTU. BHyTpeHHee cTpoeHue
3B¢3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Bomonuu ConHua u
3BE3JI. DTambl )KU3HU 3BE3]I.

Mnineunsin Ilyte — nHama ['anmaktuka. Ilonoxenne m aBmxkenne ConHua B
l"anaktuke. Tunel ranaktuk. Panguoranaktuku u kBa3zapbl. YepHbIE IBIPHI B AIpax
rajgakTHK.

Bcenennas. Paciupenue Beenennoit. 3akod Xa006:1a. Pazberanue rajakTuk.
Teopwus bosbmoro B3peiBa. PenmnkTroBoe n3nydeHue.

Macmrabnas cTpykTypa Beenennoii. MetarajiakTuka.

Hepemennsie mpo6iemMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

HaOnronenust 3B€3AHOr0 He0a HEBOOPYKCHHBIM IJ1a30M C HCMOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUIIOKEHUN NI ONpeIeTICHUs TTOJIOKEHUST HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3qusi CeBEpHOIro MONyHIApUs U SIPKUE
3BE3/IBI.

HaGnrogenuss B Teneckon JIyHBI, TJIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILUICHHM.

Du3u4YecKuil NPAKTHKYM.

Crioco6b1 n3mMepeHus: GU3NIEeCKUX BEJIMYMH C MCIOJb30BaHUEM aHAJIOTOBBIX
1 TU(POBBIX U3MEPUTEIBLHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIOTHBIC U OTHOCUTEBHBIE MTOTPEIIHOCTA U3MEPEHUN (PU3NUECKUX BEJIUYHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUW, HCCIEAOBAHUM  3aBUCHMOCTEHN
¢u3nUecKuX BETWYMH, TMPOBEPKA MPEJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pazlenax «YUYEHUYECKUH  DKCIIEPUMEHT,
nabopaTopHbie PabOThI, TPAKTUKYM) ).

O0o001marniee noBTOPEHME.



O00061IeHne U cucTeMaTU3alus COAECpKaHUS Pa3esoB Kypca «MexaHukay,
«MomnekynspHas Gu3MKa U TePMOJWHAMUKA», « NEKTpoAnHaMUKa», «Konebanus
U BOJHBI», «OCHOBBI CHELUUAIBbHOM TEOPUU OTHOCHUTENIbHOCTW», «KBaHTOBadA
puznka», «IEMEHTBl aCTPOHOMUU U aCTPOPUZUKIY.

Ponp ¢Qusukn u acTpoHOMHM B OSKOHOMHMYECKOM, TEXHOJOTUYECKOM,
COLIMAJIbHON M 3TUYECKOM cdepax AesTEIbHOCTH YEJIOBEKA, POIb U MECTO (PU3HUKU
Y aCTPOHOMHUH B COBPEMEHHOM HAay4YHOW KapTUHE MHpPA, 3HAYEHUE ONMCATEIBHOM,
CUCTEeMAaTU3HUPYIOMIeH,  OOBSICHUTENbHOM W TPOTHOCTHYECKOW  (YHKIIHIA
(puznyeckoil Teopuu, poiab pusndeckoil TeopuH B GOPMUPOBAHNU MPEIACTABICHUIN
0 (U3MYeCKON KapTUHE MHpa, MECTO (PU3MUECKON KapTUHBI MHpa B OOIIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUN O PUPO/IE.

MexnpeaMeTHbIe CBSI3H.

N3yuenne kypca ¢usuku yriyoineHHoro ypoBHs B 11 kmacce
OCYULIECTBJISIETCSL C YUETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3e€l ¢ KypcaMu
MaTeMaTUKH, OMOJIOTUHN, XUMUH, TeoTrpauu U TEXHOJIOTHUH.

MescnpedmemHobie noHAMUA, CBA3GHHbIE C U3YYEeHUeM Memooose
HAaYy4YHOR20 MO3HAHUA: ABNEHNE, HAay4YHbIX GaKT, rMnoTesa, pusnyeckan BeNnUMHa,
3aKOH, Teopwua, HabnlogeHWe, 3SKCNEPUMEHT, MOAENUPOBaHME, MOAEeNb,
n3mepeHue, MOrpewHoOCcTM U3MepeHWun, nameputenbHble npubopbl, LMbpoBas
nabopartopums.

Mamemamuka: pelieHUEe CUCTEMbl ypaBHEHUW. TpPUTOHOMETPUUYECKUE
(YyHKUMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPHI M MX MPOEKUMU HA OCH KOOPIAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie snemeHTapHbIX (yHkIuMi. [Ipu3Haku nOmOOMS TPEYTrOJIHLHUKOB,
ompeesICHHUE TUIOMAAU TIIIOCKUX (GUryp u o0beMa Tell.

buonocus: snexTpuueckue SBICHHS B JKMBOW NPHUPOAE, KOJeOaTelbHbIe
JIBUXEHHUSI B JKUBOW IIPUPOAE, DSKOJOTMYECKHME PUCKU MPU NPOU3BOJCTBE
JJEKTPOOHEPTUH,  DJIEKTPOMArHUTHOE  3arps3HEHHME  OKpYXKAlOLEeW  Cpensbl,
YIBTPa3BYKOBAsl JWArHOCTHKA B MEIWIIMHE, OINTUYECKHE SBIICHUS B KUBOWU
IpUPO/JIE.

Xumus: CTpOCHHE aTOMOB M MOJIEKYJI, KPUCTAININYECKAS! CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0pa30BaHUSl KPUCTALIMYECKONM PEHICTKH, CHEKTPaJIbHBIM
aHaJIN3.

T'eocpachua. wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KHM MArHUTHBIX  PYI,
dboTOoCHEMKA 3€MHOM MOBEPXHOCTH, ceiicMorpad.

Texnonozusn. TPUMEHEHUE TIOCTOSIHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
ANeKTpoABUraTeNb SIKOOM, TeHepaTop MEPEeMEHHOr0 TOKA, MHIYKIMOHHAs IeYb,
JUHHUM 3JIEKTPOIepeay, JIEKTPOABUTaTENb, Palap, PAAUONPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-neub, ynbTpa3ByKoBas JUArHOCTUKA B TEXHHKE,



HpOGKHHOHHBIfI armapar, BOJIOKOHHAs OIITHKA, COJIHCUYHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAs SOHCPI'CTUKA U SKOJIOTHUYCCKHUC aACIICKThI ec Pa3BUTHA.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHIMA [TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIIEI'O OBPA3OBAHMAJIMYHOCTHBLIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHUA YyuyeOHoro mpeamera «Duzukar
JOJIKHBI OTPaXaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIIUXCSl PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIUX
TPaJULIMOHHBIM LIEHHOCTAM POCCHUMCKOr0 OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOTO
ONbITA U ONbITA JACSITEIBHOCTH B MPOLIECCE PEANN3allii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENIBHON IEITEIIbHOCTH, B TOM YHCIIE€ B YACTHU:

rPasKIAHCKOI0 BOCIIUTAHUSA:

e COOPMUPOBAHHOCTH TPAXKIAAHCKON MO3UIIUU O0YUYaIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBa;

e IPUHATHE TPAAUIMOHHBIX  OOIICUETOBEYECKUX T'YMAHUCTUUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

*TOTOBHOCTh BECTHM COBMECTHYIO JEATEIBHOCTh B MHTEPECAX T'PAXKIAHCKOTO
oOIecTBa, ydacTBOBaTh B CaMOYIpaBiIeHWHM B 00pa3oBaTelbHOMN
OpraHu3alluy;

e YMEHUE B3aUMOJECHCTBOBATh C COLMAIBHBIMA MHCTUTYTAMHU B COOTBETCTBUH
¢ uX PYHKUMSIMU U Ha3HAYEHUEM;

¢ TOTOBHOCTh K TYMaHUTapHON U BOJIOHTEPCKOU AESATEIbHOCTH.

NATPUOTHYECKOT0 BOCTIUTAHMS:

e chOPMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WUJICHTUYHOCTH,
NaTpUOTU3MA;

¢ [ICHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHUNCKUX YUCHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA:

e cOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOI0 TIOBE/ICHMUS;

¢ CIIOCOOHOCTh OIIEHUBATh CUTYAIMI0 W NPUHUMATh OCO3HAHHBIEC DPEILCHUS,
OpPUEHTUPYACh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YHUCIIE B JEATEIbHOCTH YUCHOTO0;

¢ 0OCO3HAHME JMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHUS:

*3CTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYAsg OCTETUKY HAYYHOTO
TBOPUYECTBA, IPUCYILIETO (PU3NUECKON HayKe.

TPYAOBOI'0O BOCIIMTAHUS:



e UIHTEPEC K Pa3iauuHbIM cdepaM NpodecCHOHATBHON NeATeTbHOCTH, B TOM
YuCJi€ CBSI3aHHBIM C (PU3MKOW M TEXHUKOW, YMEHUE COBEpIIAThH
OCO3HaHHBINA BBIOOP OyayIiei nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIE
KU3HECHHbIC TIJIaHbL;

¢ TOTOBHOCTH M CITIOCOOHOCTH K OOPa30BaHMIO U CaMOOOPa30BaHUIO B 00JIACTH
($u3MKH Ha TPOTSHKEHUU BCEH KU3HU.

IKOJIOTMYECKOr0 BOCIIMTAHUS:

e cCQOPMHUPOBAHHOCTH IKOJIOTUYECKON KYJIBTYPHI, OCO3HAHKE TTI00aIHHOTO
XapaKTepa 3KOJOTMYECKUX IPOOIIEM;

e IJTJAHUPOBAHUE U OCYILIECTBIICHUE JICCTBUM B OKPYKAIOIIECH Cpelie Ha
OCHOBE 3HaHUS LIEJIEW yCTOWYNBOIO Pa3BUTHS YEJIOBEUYECTBA;

e PaCIIMPEHUE OIBITA ACATEIBHOCTH 3KOJIOTMYECKOW HAIpPaBJICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUH 1O (PU3UKeE.

LHEHHOCTH HAYYHOI'0 IO3HAHMSA:

e C)OPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA PU3NYECKON HAYKU;

¢ OCO3HAHHME IIEHHOCTM HAy4YHOM JESTENbHOCTH, TOTOBHOCTH B IIpOIIECCE
U3y4eHUs: (U3MKUA OCYILIECTBIISATh MPOEKTHYID M HCCIEIOBATENbCKYIO
NEATEIIbHOCTh UHINBUYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Mo3HaBaTenbHble YyHUBEpPCa/bHble yyebHble AencTBua
ba3oBble NornuecKkue AemncTema:

e CAMOCTOSITETILHO  (OPMYTUPOBaTh U AKTyaJU3UpOBaTh  MPoOIIEMYy,
paccMaTpHuBaTh €¢ BCECTOPOHHE;

e OTIPEJICTIATH LIEJIU IEITEIILHOCTH, 3a/1aBaTh TapaMeTPhbl U KPUTEPUU UX
JIOCTUKEHUS,

e BBISIBIIITh  3aKOHOMEPHOCTH U TMPOTHUBOPEUYUST B  PACCMATPUBAEMBIX
(U3HUECKUX SBIICHUSX;

e pa3pabaThIBaTh IJIAH PEHICHUS MPOOJIEMBbI C YYETOM aHaIN3a MMEIOITUXCS
MaTepUaJIbHBIX U HEMaTEepUaATIbHBIX PECYPCOB;

eBHOCUTh KOPPEKTHUBBI B  J€ATEIIBHOCTb, OILIEHUBATh COOTBETCTBHUE
PEe3yJbTaTOB 1IEJISIM, OLIEHUBATh PUCKH MOCIEICTBUIN AEATEILHOCTH;

e KOOPJIMHUPOBATh U  BBHITIONHATH pabOTy B  YCJIOBUSX  PEAIBHOIO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUSI;

e pa3BUBATh KPEATUBHOE MBIIIJICHUE TTPU PEIICHUN KU3HEHHBIX TTPOOJIEM.

ba3zoBble ucciiefoBarebCKHe 1eHCTBUA:

e BJIQJIETh HAYYHOU TEPMUHOJIOTUEN, KIIFOUEBBIMU MTOHATUSIMU U METOJIAMU

bu3uYeCcKOl HayKH;



e BJIQJICTh HaBBIKAMU y4e€OHO-MCCIIEIOBATEILCKON U TPOCKTHOM JESITEIIbHOCTH
B 00yiacTi (PU3HMKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIIbHOMY
NOWCKY METOJIOB  pelleHus 3aJady  (PU3UYECKOro  COoJepkKaHusl,
NPUMEHEHUIO Pa3IMYHbIX METOJIOB MTO3HAHUS;

eBJIQJCTh BHUJAMHU JICSITEIBHOCTH IO TMOJYYCHUI0O HOBOTO 3HAHMUS, €ro
WHTEpIIpETalny, TPeoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMYHBIX YYECOHBIX
CUTYyallMsIX, B TOM YHUCJE MPHU CO3JaHUU Y4EOHBIX MPOEKTOB B 00JACTH
bu3uKY;

 BBISIBJISITh MPUUMHHO-CIICACTBEHHBIE CBA3M U aKTyaJIU3UPOBaTh 3ajady,
BBIIBUTaTh THUINOTE3y €€ pEIICHUs, HaXOAUTh AapryMEHThl  JUIs
JI0OKa3aTeIhCTBA CBOMX YTBEP KICHUM, 3a/aBaTh MapaMeTpbl U KPUTECPUU
pelieHus;

e AHAJIM3UPOBATH TOJIYYCHHBIE B XOJI€ pEUICHUS 3a7ayd pe3yJbTaThl,
KPUTUYECKU OIICHUBATh UX JIOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIJIOBHSIX;

eCTaBUTh M (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B 0Opa3oBaTEIbHOU
JESITETLHOCTH, B TOM YHCIIE TIPU U3YYEHUU (HUBUKU;

e 1aBaTh OLICHKY HOBBIM CUTYAIIUsIM, OIIEHUBATh MPUOOPETCHHBIN OIIBIT;

eYMETh TMEPEHOCUTHh 3HAHUA MO0 (U3UKE B TPAKTUYECKYIO 0O0JaCTh
KU3HEAECATEIbHOCTH;

e YMETb MHTETPUPOBATH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIaCTElH;

e BBIJIBUTATh HOBBIC UJIEH, TIPE/JIaraTh OpUTMHAIIbHBIC TTOJAXObI U PEIICHUS;

e CTAaBUTh POOJIEMBI U 3a]1a4H, JIOMYCKAIOIINUE aTbTePHATUBHBIC PEIIICHUS.

Pab6ora ¢ undopmanueii:

e BJIAJICTh HABBIKAMU TMOJTY4YEHUsI UHPOpMaLUU (PU3NUYECKOTO COJAEPIKAHUS U3
HWCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBIISITh TOUCK,
aHaju3, CUCTEMATH3AIlMI0 M HMHTEPHpPETAUi0 UHPOPMAIUU Pa3IUYHbIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHHUS,

e OLICHUBAThH JOCTOBEPHOCTh MH(POPMAIIUH;

¢ ICTIONIB30BAaTh ~ CPEJACTBA MH(POPMAIMOHHBIX W  KOMMYHHUKAITMOHHBIX
TEXHOJIOTUA B  PEIICHUHM  KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a/lad ¢ COONIoJieHneM TpeOOBaHUN HAPrOHOMUKH,
TEXHUKA O€30MacHOCTH, TUTHEHBI, PECYpCOCOEpex EHHUs, TMPABOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON O€30MacHOCTH;

e CO3/1aBaTh TEKCTHl (PU3MUECKOTO COJIEPKaHUS B PA3IMUHBIX (dopmarax ¢
y4eTOM Ha3HAuYeHUs WH(OpMalMK U IeJIEBOM ayAuTOpHUM, BBIOHUpas
ONTUMAJIbHYIO (POPMY TIPECTABICHUS U BU3yAJIU3aAlIUH.

KoMmyHnKkaTHBHBbIE yHUBEpPCcAJIbHbIE Y4eOHbIE 1eiicTBUS:



¢ OCYLIECTBJISITH OOIIEHHE Ha YypoKax (U3UKK U BO  BHEYPOUHOM
JESITEIbHOCTH;

e pacro3HaBaTh MPEANOCBUIKM KOH(JIMKTHBIX CHUTyallMd W  CMAT4arh
KOH(JIUKTBI;

e Pa3BEPHYTO U JIOTUYHO HU3JIaraTh CBOIO TOYKY 3PEHHs C HCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh M UCHOJIb30BaTh NPEUMYILECTBA KOMAaHIHONW U MHAUBUAYAIbHON
paboThI;

* BBIOMpAaTh TEMATHUKy U METOJAbl COBMECTHBIX JEUCTBUHA C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN KaKJIOT0 WICHA KOJIEKTUBA;

e IPUHUMATh 1€ COBMECTHOM  JAESTENbHOCTH, OpPraHU3O0BBIBATH H
KOOPJIMHUPOBATh JEHUCTBUA MO €€ JOCTHKEHHUIO: COCTaBIATH IJIaH
JIEUCTBUM, pacpeeNaTh pOJId C YYCTOM MHEHUH YYaCTHUKOB, 0OCYXIaTh
pe3yJIbTaThl COBMECTHOM PabOTHI;

¢ OLICHUBAaTh KA4e€CTBO CBOEr0 BKJAJa M KaXJOr0 y4YyaCTHHKAa KOMaHAbl B
oO1IuMi pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

enpejaraTb HOBBIE NPOEKTHI, OIEHUBAaTh HJEU C TMO3ULUU HOBU3HBI,
OpUTHMHAIBHOCTHU, IPAKTUYECKON 3HAUMMOCTH;

¢ OCYIIECTBJISITh IMO3UTHUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3JIMYHBIX
CUTyallusiX, NOpPOSBISATH  TBOPYECTBO U  BOOOpa)KeHUE, OBIThH
MHULAATUBHBIM.

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIC 1eiCTBUA
Camoopranusanus:

¢ CAMOCTOSATEIBHO OCYLIECTBIATh MO3HABATENIbHYIO JEATEIBHOCTh B 00JIaCTH
(GU3HKK U aCTPOHOMHUH, BBISBIISATH MPOOJIEMBI, CTABUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a1a4H;

e CAMOCTOSITEJILHO COCTaBJIATh IUIAH PEIICHUS] PACUCTHBIX M KauECTBEHHBIX
3a/1ay, TJIaH BBIMOJHEHHS MPAKTUYECKON pabOThl C YUYETOM HMMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHUIA,

e 1aBaTh OLICHKY HOBBIM CUTYaLIHSIM;

e pACIIMPATH pAMKH Y4€OHOI0 IIpeIMETa HAa OCHOBE JTMYHBIX MTPEATIOYTEHUH;

e IeNIaTh OCO3HAHHBIM BBIOOP, AapPryMEHTUPOBATH €ro, Oparb Ha ceOs
OTBETCTBEHHOCTb 32 PEILLEHUE;

e OLIEHUBATh IPUOOPETCHHBIH OMBIT;

e CIOCOOCTBOBATh (HOPMHUPOBAHUIO M MPOSBICHUIO S3PYIUIMH B 00JaCTH
(U3MKH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SJMOIMOHAIbHBIN HHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CHUTYallUsSIM, BHOCUTb KOPPEKTUBBI B JI€ATEIHHOCTD,
OLIEHHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;
eBJIAJICTh HABBIKAMU  [IO3HABATEIbHOW  pediekcMu Kak  OCO3HAHUS
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLIECCOB, X PE3YJIbTATOB U
OCHOBaHUM;
* HCTIOJIB30BaTh IPUEMBI pe(ICKCUU JIJIsl OLIEHKU CUTYyalllH, BEIOOpa BEPHOTO
pelIeHus;
eYMETh OLIEHMBATh PUCKH M CBOEBPEMEHHO INPUHUMATh PEIICHHS IO HUX
CHUKEHUIO;
e IPUHUMATh MOTHBBI M apTryMEHTHl JAPYTUX TpU aHaju3e pe3yJbTaToB
NESATENBHOCTH;
e IPUHUMATh €051, TOHUMasi CBOM HETOCTATKHU U JIOCTOMHCTBA;
e IPUHUMATh MOTHBBI W apTyMEHTHl JAPYTUX TpPU aHaju3e pe3yJIbTaToB
NEeSATENbHOCTH;
e IPU3HABATh CBOC MPABO U MPABO JAPYTUX HA OMIMOKHU.
B mpouecce NOCTHKEHHsI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MHPOrPaMMBbl IO
(du3nke UIsl YpOBHSA CpeIHEro oOuiero oopa3oBaHMs y 00y4aroIIUXCs

COBEPIIICHCTBYETCS AMOIUOHAIIbHBIN WHTEIJIEKT, Mpenoararonui
c(hOpMHUPOBAHHOCTH:
¢ CAMOCO3HAHHMSI,  BKJIIOYAIOUIETO  CIOCOOHOCTh  MOHUMAaTh  CBOE

HSMOLIMOHAIIBHOE COCTOSIHUE, BUAETh HAIlPaBJICHUS Pa3BUTUSI COOCTBEHHOU
AMOITMOHANILHOM c(hephl, OBITh YBEPEHHBIM B ce0€;

e CAMOPETYJIMPOBAHNUs, BKIIOYAKOLIET0 CaMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOC IOBEJEHUE, CIHOCOOHOCTh aJanTHpPOBAThCS K
HOMOITMOHAIIBHBIM M3MEHEHUSM U TPOSBIATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHUBAILIMH, BKIFOUAOLIEH CTPEMIIEHUE K JOCTHKEHUIO LIEIN U
ycrnexy, ONTHUMHM3M, MHUIUATUBHOCTh, YMEHUE ACHCTBOBATH, MCXOAS W3
CBOMX BO3MO>KHOCTEH;

eOMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTH  TMOHHMMATh  AMOILMOHAIBHOE
COCTOSIHUE [IPYyTUX, YYUTHIBaTh €ro IMpH OCYUIECTBICHUU OOIIEHUS,
CIIOCOOHOCTH K COYYBCTBHUIO U CONEPEKUBAHUIO;

e COLIMANIBHBIX ~ HAaBBIKOB,  BKJIIOYAIOUIUX  CIOCOOHOCTh  BBICTPaUBaTh
OTHOIICHUS C JPYTMMH JIOAbMH, 3a00TUTHCA, NPOSIBIATH HHTEpEC U
pasperiaTh KOH(QIUKTHI.

IHPEAMETHBIE PE3YJIBTATHI



K xonmy ob6ywenuss B 10 knacce mpenMeTHble pe3ynbTaTbl Ha YIIIyOJICHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YHAIOITUXCSI YMEHUIA:
e[IOHUMATh  poJib (U3UKK B  OKOHOMHYECKOH, TEXHOJOTUYECKOM,
HKOJIOTMYECKOM, COLMANbHOM U 3THYECKOM cdepax AeaTeIbHOCTH
YeJI0BEKa, POJIb U MECTO (PU3UKU B COBPEMEHHOM Hay4HOU KapTUHE MUPA,
3HAUYEHHUE ONUCATEIbHOW, CHUCTEMATHU3HUPYIOUIEH, OOBSCHUTEILHON U
OPOTrHOCTUYECKOW  (QYHKUUNA  (PU3MUECKOW TEOpUHM —  MEXaHUKH,
MOJIEKYJISIPHON (PU3UKH U TEPMOAMHAMHKH, POJIb (HU3MUECKON TEOpPHH B
(GopMUpPOBaHNYU TPEACTABICHUN O (PU3HUUECKON KapTHUHE MUPA;

e pa3JIMYaTh YCIOBUS MPUMEHUMOCTH MoeNiel (PU3MUYECKUX TE U MPOIIECCOB
(sBNeHUI): MHEpLUaIbHAs CUCTEMA OTCYCTa, aOCOJIIOTHO TBEPAOE TEIO,
MarepuaibHas TOYKa, PAaBHOYCKOPEHHOE JBH)KEHHE, CBOOOJHOE MaJIeHHE,
abcoyiioTHO ympyras aedopmaiusi, aOCOIIOTHO YNPyroe M aOCOJIOTHO
HEYNpPYyroe CTOJIKHOBEHUS, MOJENU Ta3a, JKUJKOCTU U TBEPAOIO
(KpHCTaJUIMYECKOTO) TeNa, UACAIbHBIA T'a3, TOUCUHBIN 3apsil, OJHOPOIHOE
AIEKTPUUECKOE T0JIE;

epaznuyaTh YyCIOBUS (TpaHUIbI, O00JACTH) MPUMEHUMOCTH (PUIMIECKUX
3aKOHOB, MOHMMAaTh BCEOOLIMH XapakTep (pyHIaMEHTaJbHBIX 3aKOHOB M
OTPaHUYECHHOCTD UCITOJI30BAHUS YACTHBIX 3aKOHOB;

e AHANIU3UPOBATh U OOBIACHATH MEXaHMYECKHE MPOLECChl U  SIBJICHUA,
UCIIOJIb3YsI OCHOBHBIE ITOJIOKEHUS U 3aKOHbI MEXAHUKH (OTHOCHTEIBHOCTh
MEXaHUYECKOTO JABWXXKEHUS, (POPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBWKEHUs, MpeoOpa3oBaHusi l'anmuiess AJii CKOPOCTH W TEpEeMEIICHMUS,
3akOHbl HBIOTOHA, OPUHOMO  OTHOCHUTENBHOCTH [ anumnies, 3aKoH
BCEMHUPHOTO TATOTEHMS, 3AKOHBI COXPAHEHMSI UMITYJIbCA U MEXAaHUYECKON
SHEpPruM, CBSI3b PabOTHI CWIIBI C HW3MEHEHMEM MEXaHUYECKOW 3HEpIHuHu,
YCIOBHSI paBHOBECHUS TBEPAOrO Tena), MpPU HSTOM HCHOJIb30BATh
MaTeMaTH4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBHS
MIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB: IIpeoOpazoBanuil ['anuses, BToporo
U TpEThero 3aKOHOB HBIOTOHA, 3aKOHOB COXPAaHEHHWS HMITyJbCca U
MEXaHUYECKOI 3HEPTUH, 3aKOHA BCEMUPHOI'O TATOTEHHS;

e AHAIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SABJICHUS, UCIOJIb3YS
ocHOBHble ToJIOkeHUsT MKT u 3aKkoHBI MOJEKYJISIpHON (QU3UKK U
TEPMOAMHAMHUKN (CBSI3b JABJICHHS MACAIBHOTO Ta3a €O CpeaHei
KMHETUYECKOM HHEPrueu TEIUIOBOTO JBHMXKEHUS WM KOHLECHTPAUWEW €ero
MOJIEKYJI, CBSI3b TEMIIEpaTyphl BEIECTBA CO CpPEIHEH KHUHETHYECKOU
SHEPruer TErIOBOro JABMXEHHS €ro YacTHI], CBS3b JABJICHUS HJI€ATbHOTO
raza C KOHIIEHTpAalMed MOJIEKYJ M €ro TeMIIepaTypod, YpaBHEHUE
MenneneeBa—KnamnepoHa, epBplii 3aKOH TEPMOJUHAMUKH, 3aKOH



COXpAaHEHUs PHEPTrUM B TEIUIOBBIX MPOIECCax), IPU ATOM HCIOJIb30BATh
MaTeMaTU4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IPUMEHUMOCTH ypaBHeHHsI MeHnaeneeBa—Knanelipona;

e AHAIU3UPOBATH U OOBACHSTH IEKTPUUECKHUE SIBJICHUS, UCTIOIb3Ysl OCHOBHBIC
MOJOXKEHUSI W 3aKOHBl  DJEKTPOJMHAMHUKUA  (3aKOH  COXpPaHCHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
ANEKTPOCTATUYECKOTO TOJS, MPUHLHUI CYNEPIO3ULIUNA DICKTPUUECKHUX
NOJIEM, IPU ATOM YKa3blBasl yCJIOBHUSI MPUMEHMMOCTH 3akoHa Kyiona, a
TaKke€ MPAKTUYECKA BaXKHbIE COOTHOUIEHHUS: 3aKOHBI OMa Jyisi ydacTka
HeNMu WU JUIsl 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoymns—JleHna,
npasuia Kupxroda, 3akons @apajes 1uist 3JIeKTPOIn3a);

¢ ONUCHIBATh (DUBUYECKUE TMPOIECChl W SIBJICHUS, HCIOJIb3YyS BEIUYHUHBIL:
MepeMeIleHNe, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€JIa U CUCTEMBI TN, CUJIa,
MOMEHT CHWJIbI, [IaBJICHUE, TOTCHIMAJIbHAs HHEPrusi, KUHETUYECKas
DHEPrUs, MEXaHMUYecKas HHEprus, padoTa CWIbI, HEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, Cuja TKECTH, CUJa YIPYroCTH, CUJIa TPEHUS, MOIIHOCTD,
SHEPrusi B3aUMOJCUCTBUS Tela ¢ 3emiie BOJMM3M €€ TMOBEPXHOCTH,
SHeprusi  ynpyrou jaedopmanvu TOPYKUHBI, KOJIUYECTBO TEIUIOTHI,
a0coJIIoTHas TeMIieparypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPTUus HUICATBHOTO OJHOATOMHOTO Ta3a, paboTa HACAIBHOTO Tasa,
OTHOCHUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ wupeansHOro TtermmoBoro
JBUTATENISA; DJEKTPUUECKOE TMOJie, HAMPSKCHHOCTb AJIEKTPUYECKOTO MOJIs,
HaMpsOKCHHOCTh  TMOJIST TOYEYHOTO 3apsija WM 3apsHKEHHOro Iapa B
BaKyyM€ M B JUAJIEKTPUKE, MOTEHIMAN D3JIEKTPOCTATUYECKOrO MO,
pa3HOCTh  MOTEHUMAJOB, JJICKTPOABMXKYIIAs  Cujla, CHJIAa  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKA, OJJEKTpUYEcKas €EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHUBJICHHWE YydYacTKa IENH C MOCIEA0BATEIbHBIM U
napasuieIbHbIM COCIMHEHUEM PE3UCTOPOB, IHEPTHUS DJICKTPUUYECKOTO MO
KOHJICHCATOPa;

¢ O0BSICHATH OCOOCHHOCTH TIPOTEKAHUS (HU3MUECKUX SBJICHHUI: MEXaHUUECKOe
JBIDKEHUE, TEINIOBOE JIBUYKEHUE YACTHIl BEIECTBA, TEINIOBOE PaBHOBECHE,
OpoyHOBCKOe  ABWXKEHHE, AuGdy3us, HCHapeHHe, KUIEHUEe U
KOHJICHCAIUsl, IUIaBJICHHWE W KPUCTAJIM3allus,  HaIlpPaBJICHHOCTh
TeIIoONEepeaaun, dIEKTPU3aLUsl TeJ, SKBUIOTEHIMAIBHOCTh OBEPXHOCTH
3apsHKEHHOTO MTPOBOIHUKA;

¢ IPOBOJIUTHh MCCJICAOBAaHUE 3aBUCHUMOCTH OJIHOW (PU3MUECKON BEITWYUHBI OT
APYrOM  C  MCIOJB30BAHUEM  MNPSIMBIX  U3MEPEHUH, IIpU  ITOM
KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUPOBATH pPE3YJbTaThl IMOITYYEHHOU
3aBUCUMOCTH (DU3UYECKUX BEITUYHH B BHUJC T'PAPHUKOB ¢ yIETOM



a0COMIOTHBIX MOTPEITHOCTEN N3MEPEHHUH, IeTIaTh BBIBOBI MO pe3yIbTaTaM
UCCIICI0BAHNSI;

¢ IPOBOJIUTH KOCBEHHBIE H3MEpPEHUs (PUINYECKUX BEIUYMUH, TPU ITOM
BBIOMpATh ONTHUMAJIbHBIM METOJ] W3MEPEHHs, OICHUBATh AOCONIOTHBIC H
OTHOCHUTEJIbHBIE ITOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPECHHUI;

 [IPOBOAMTH OIIBITHI IO HPOBEPKE MNPEJIOKEHHON THIIOTE3bI: IUIAHHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh
MOJIyYeHHbIE PEe3yJbTaThl M JENIaTh BBIBOJ O CTaTyce NPEII0KEHHON
TUIIOTE3BI;

e CO0JIIOJIaTh IpaBUJIa OE30MACHOTO TPya MPU MPOBEACHUN UCCIEJOBAaHUN B
pamMkax  y4eOHOro  HKCIEpUMEHTa,  MpakTUKymMa H  y4eOHO-
HCCIIEIOBATENIbCKOM W TIPOEKTHOM JIEATENBHOCTH C HCIIOJIb30BAHUEM
M3MEPUTEIbHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYIOBAHHS;

epeIIaTh pPACUCTHBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3ruecKoil MOJENbIO: HA OCHOBAaHWMU aHAIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (u3myeckoll Moxenu, oOTBeHarouleil TpeOOBaHWUAM  3aJauH,
OPUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTHM U  IOCTYJIaThl
(¢u3znyeckux TEOpUH MpHU MCHOIB30BAHUM MAaTEMaTHYECKHMX METOJOB
penieHus 3aaa4, NPOBOJAUTh PACUEThl HA OCHOBAHUM MMEIOIIMXCS JTAHHBIX,
aHAJIM3UPOBATh PE3yJNbTaTbl M KOPPEKTUPOBATh METOAbl PELIEHUs C
YYETOM IOJIyYEHHBIX PE3YyJIbTaTOB;

e pelIaTh Ka4eCTBEHHbIE 3a]]aul, TPeOyIOIIe NPUMEHEHUS 3HAHUN U3 Pa3HBIX
pa3nenoB Kypca (U3MKM, a TaKKe WHTErpalud 3HAaHUW M3 JpYyrux
IPEIMETOB €CTECTBEHHO-HAy4YHOI'O IIMKJA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PacCyXJACHHI C OMOpOil Ha U3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
U (pU3MYECKue SBIICHNUS,

¢ ICTIOJIB30BaTh ~TEOPETUYECKHE 3HAHMUA i1 OOBSCHEHUS OCHOBHBIX
OPUHLUIIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
Y TEXHOJIOTUYECKHUX TIPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB
B pa3BUTHE HAyKU, B OOBSICHEHHWE MPOLECCOB OKPYXAIOLIEro MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAIM3UPOBATH U OLEHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOJCTBEHHON
NEeSTEIbHOCTH YEJIOBEKa, CBS3aHHOM € (PU3WYECKHMMM NpPOLECCaMH, C
MO3UINI IKOJIOTUYECKON O€30M1acCHOCTH, MPEACTABICHUI O pallMOHATIEHOM
MIPUPOJOINOIb30BAHUH, a4 TAKKE PAa3yMHOM HCIIOJIb30BAHUH JIOCTHKEHUUN
HAYKA W TEXHOJIOTWMM JJIsl JAJbHEHIIETO PAa3BUTHUS UYEJIOBEUYECKOTO
00IIIECTBA;



e IPUMEHSATh pa3IUYHbIe CIOCOObI paboThl ¢ MH(pOpManuen (U3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHM, MPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HH(OPMAaLMOHHbIE
TEXHOJIOTMM JUIS IIOMCKAa, INEepepadOTKU U TNPEAbSIBICHUA Yy4yeOHOW U
HAYYHO-TIOMYJISIPHON MH(pOPMAIH, CTPYKTYPUPOBAHUS M UHTEPIPETAIIH
uH(pOpMallMY, TOIYYCHHOM M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBaTh  IOJydyaeMyl0  HH(OpPMAalMIO W OLEHMBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA MH(POpPMALINH;

o IPOSIBIIATH OpraHU3aIOHHBIC u MIO3HABATEJbHbIC YMEHHUS
CaMOCTOSATENIbHOTO ~ NPUOOPETeHHs] HOBBIX 3HAHMM B MpoLecce
BBIINOJIHEHUS TPOEKTHBIX U YUEOHO-HCCIEA0BATENBCKUX PaldOT;

epaboTaTh B TpPYIIE C HCHOJHEHUEM pPa3IUYHbIX COLUAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy IPYIIbl, PAUOHAIBHO PACHPENEIAThH AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalUsiX, aJ€KBATHO OIIEHMBATh BKJAJ KaXKJOr0 W3
YYACTHUKOB T'PYNIIbI B PEIIEHUE PACCMATPUBAEMOM MPOOIIEMBI;

* IPOSIBJIATh MOTUBALMIO K Oyaylied MpoecCHOHAIBHON AEATENBHOCTH I10
CHELHMATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOdUIIS.

K xonmy ob0yuenuss B 11 knacce mpemmerHble pe3ynbTaThl Ha YriayOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Y 00YUAIOIIUXCS YMEHMIA:

e IOHUMATh POJIb (PU3UKU B SKOHOMUYECKOM, TEXHOJOTUUECKOM, COMATLHOMN
U 3TUYECKOM cepax AEsATENbHOCTHU YEJIOBEKA, POJIb U MECTO (PU3HMKHU B
COBPEMEHHOW HAy4YHOW KAPTHUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUYECKOU
NEATEIbHOCTH YE€JIOBEKAa M JaJbHEUIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUU,
3HAUYCHHUE ONUCATEIbHONU, CHUCTEMATU3UPYIOUIEH, OOBICHUTEILHON W
MPOTHOCTUYECKON (YHKIUN (U3NYECKOW TEOPUU — DJIEKTPOIUHAMUKU,
CHEeUUaIbHOM TEOpPUH OTHOCUTEIBHOCTH, KBAHTOBOW (DU3UKH, PpOJIb
¢usnueckoil Teopur B (POPMUPOBAHUM NPEICTABICHUNA O (PU3MUECKOU
KapTUHE MUpa, MECTO (U3UYECKON KapTHHBI MHpa B OOIIEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABIECHUIN O IPUPOJE;

e pa3JIMYaTh YCIOBUS MPUMEHUMOCTH MoAeliel (PU3MUECKUX Te U MPOLIECCOB
(ssB7IEHUI): OAHOPOJIHOE BJIEKTPUUYECKOE U OJHOPOAHOE MArHUTHOE MOJI,
rapMOHUYECKHE KOJeOaHUsl, MaTeMaTHYECKUW MAasSTHUK, WICATbHBINA
PY>KUHHBII MasITHUK, rapMOHUYECKHE BOJIHBI, UJ€aTbHbIN
KoJieObaTeNbHbIN KOHTYp, TOHKAs JIWH3a, MOJIEJICH aToMa, aTOMHOTO spa U
KBAaHTOBOW MOJICJIU CBETA;

epazauyaTh YCIOBUS (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (HUIUUECKHUX
3aKOHOB, MOHUMAaTh BCEOOLIMH XapakTep (PyHIaMEHTAJbHBIX 3aKOHOB U
OrPaHUYEHHOCTbH UCITOJIB30BAHUS YACTHBIX 3aKOHOB;



e AHAIM3UPOBATh M OOBSCHATH DJICKTPOMATHUTHBIC MPOIECCHI W SBJICHHS,
UCIIOJIb3Ysl OCHOBHBIE TIOJIO)KEHHMSI W 3aKOHBI JJIEKTPOJMHAMUKU U
CHEIUaIbHOM  TEOPUM  OTHOCUTENIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUUECKOro 3apsna, cuia Awmmepa, cuia JlopeHia, 3akoH
ANEKTPOMAarHUTHOM  WMHAyKOuW, npaBuino  Jlenma, cB3p  DJIC
CAMOMHAYKIIMM B 3JIEMEHTE JJEKTPUYECKOM LEMH CO CKOPOCTHIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEIUaTbHOU TeopUuu
OTHOCUTEIBLHOCTH DUHIITEHHA);

e AHAIM3UPOBATh U OOBSACHATH KBAHTOBBIE MPOIECCHl U SIBICHUS, MUCIOJIb3YS
MOJIO)KEHUS] ~ KBAaHTOBOM  ¢Gu3uKu  (ypaBHEHHME  ODWHIITEHHA s
dotoadexra, mnepBbli W BTOpOMl ToCTynaTel bopa, npuHUUI
COOTHOIIICHMSI HeomnpeneneHHocTe ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO M MacCOBOTO YMCEN M SHEPTUU B SJIEPHBIX PEAKIUAX, 3aKOH
PaaMOaKTUBHOIO PacIajia);

¢ ONUCHIBATh (DU3UYECKUE TMPOIECChl M SBJICHUS, HUCIOJIb3YS] BEITUYUHBI:
HaIpPSHKEHHOCTh AJIEKTPUYECKOTO TMOJS, MOTEHIHAN 3JIEKTPOCTATHYECKOTO
MoJsi, Pa3HOCTh TMOTEHIMAJIOB, JJICKTPOABHKYINAS CHJIA, WHIYKIHS
MarHuTHOTO TMOJis, MarHUTHBIA TOTOK, cuja AmIiepa, WHIYKTUBHOCTD,
ANEKTPOABMIKYIAS CHUJIa CAMOMHAYKIMW, SHEPrUs MAarHUTHOTO IO
OPOBOJHUKA C TOKOM, PEIATUBUCTCKUI HWMIYJbC, MOJIHAS JHEPIHUs,
SHEPrUus TMOKOS CBOOOJHOM YaCTHUIBI, DHEPTrUs W HUMIYJIbC (HOTOHA,
MacCOBOE YHCIIO U 3apsii s/ipa, SHEPTHS CBA3H S/Apa;

¢ OOBSICHSITD 0COOCHHOCTH MPOTEKAHUS (buznyecKux SIBJICHUI:
ANIEKTPOMATrHUTHAS UHAYKIIUS, CAMOMHIYKITUS, PE30HAHC, UHTEephepeHITns
BOJIH, Ju(dpakius, AWCHepcusi, TOJHOE BHYTPEHHEE OTPAKEHHUE,
dotosnextpuueckuit d¢pdext (dhotoaddekr), anbda- u Oera-pacnaabl
saiep, raMMa-u3iaydyeHue siaep, (U3UYECKHe MPUHIMUIBI CIEKTPATbLHOTO
aHanu3a v paboThI Jia3epa;

e ONPENIECNATh HANpPaBICHUE WHAYKIMA MAarHUTHOTO TMOJsi MPOBOJHUKA C
TOKOM, CUJibl AMriepa u cuiibl JIopeHia;

e CTPOUTH U300paKEHUE, CO3]aBaEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30H, 1
PaCcCUUTHIBATh €70 XapaKTEPUCTUKH;

e IPUMEHATh OCHOBOTIOJIATAIOIINE ACTPOHOMUYECKHE TOHSATUS, TCOPUH U
3aKOHBI JUISI aHaiM3a U OOBSCHEHHS  (DU3UUYECKUX MPOLIECCOB,
MPOUCXOIAIINX B 3BE3/1aX, B 3BE3AHBIX CUCTEMAX, B MEKIAITAKTUYECKOU
cpene; ABKSHUS] HEOSCHBIX TeJI, SBOJIIOIUU 3BE3]1 U BeeneHHo;

¢ IPOBOJIUTH ~ HCCJICIOBAHME  3aBUCUMOCTEH  (DU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM TMPSMBIX HU3MEPEHHH, MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUPOBATh pe3yJIbTaThl MOJTYYEHHON 3aBHCHUMOCTU



¢uznyeckux BEIMYMH B BUOAE TpadukoB C y4eTOM aOCONIOTHBIX
HOTPEIIHOCTE  M3MEpPEHMH, JeNaTh  BBIBOABI IO  pe3yJbTaTam
UCCIIEIOBaHMSI;

¢ IPOBOJIUTh KOCBEHHBIE W3MEpPEHUs1 (U3NYECKUX BEIUYMH, MPU ITOM
BBIOMpATh ONTHUMAJBHBIM METOJ M3MEPEHMs, OLIEHHWBATh aOCONIOTHBIC U
OTHOCHTEJIbHBIE ITOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;

« IPOBOJUTH ONBITHI [0 MPOBEPKE MPEAJIOKEHHON TMIOTE3bl: IUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIU3UPOBAThH
MOJIyYeHHbIE PE3yJbTaThl W JeiaThb BBIBOJ O CTAaTyce MPEIIOKEHHOU
TUIIOTE3BI;

e ONHUCHIBATH METO/IbI ITOJIYYEHHUS] HAYYHBIX ACTPOHOMHYECKUX 3HAHMIA;

e cO0JIIO/IaTh IIpaBUJIa OE30MACHOTO TPyAa MPHU NPOBEACHUM UCCIEI0BaHUMN B
paMKax  y4eOHOro  JKCIIEpUMEHTa,  NpakTUKyMa ©  y4eOHo-
HCCIIEIOBATENIbCKOM M TIPOEKTHOM JIEATENBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENBHBIX YCTPOUCTB U 1JAOOPaTOPHOIro 000py10BaHUS;

epeIIaTh pPACUCTHBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(u3MuecKol MOJENbI0: Ha OCHOBAaHMU aHalM3a YCIOBUS BbBIOMpATH
¢usnyeckue MoJenH, OTBEYAIoIUEe TPEOOBAHUAM 3a/layM, MPUMEHSThH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTU U MOCTYJAThl (PU3NYECKUX TEOPHil
OpU  HCIOJB30BAHMM MAaT€MATHYECKMX METOJOB pElIeHUs  3ajad,
MPOBOJIUTH PACUYECThl HA OCHOBAaHUM MMEIOIIMUXCS AHHBIX, aHAJTU3UPOBAThH
pe3ynbTaThl U KOPPEKTUPOBATH METOJIBI PEIICHHS C YYETOM MOJYyYEHHbIX
pE3yNbTATOB;

e pelIaTh Ka4eCTBEHHbIE 3a]]aul, TpeOyIolI1e IPUMEHEHUS 3HAaHUH U3 Pa3HbIX
pa3zenoB Kypca (QU3MKH, a TaKXe WHTErpalud 3HaHUN W3 JIpYrux
MPEAMETOB E€CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPauUBaTh JIOTHUYECKYIO
LEMOYKY PacCyXJACHHI C OMOPOil Ha U3YUYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HUECKHE SBICHUS;

¢ ICTIONIB30BaTh ~TEOPETHUYECKHE 3HAHMUA Ui OOBSCHEHUS OCHOBHBIX
OPUHIIMIIOB pabOThl U3MEPUTETBHBIX MPUOOPOB, TEXHUYECKUX YCTPOICTB
U TEXHOJIOTHYECKUX MPOLECCOB;

e IPUBOJUTH MPUMEPHI BKJIaJa POCCHUICKUX U 3apyOEKHBIX YUCHBIX-(DU3UKOB
B pa3BUTHE HAyKU, B OOBSICHEHHWE MPOLECCOB OKPYXAIOLIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

e AHAJTU3UPOBATh U OLICHUBATH IMOCIEIACTBHUS OBITOBOM M NPOU3BOJICTBEHHOM
JESTeIbHOCTH 4YeJOBEKa, CBS3aHHOW ¢ (DU3MUECKMMM TMPOILIECCaMu, C
MO3UINI HKOJIOTUYECKON O€30MacHOCTH, MPEACTABICHUN O palliOHATEHOM
MPUPOAOINOIb30BAHUH, a TAK)KE PA3yMHOM HCIIOJIb30BAHUU JTOCTHIKEHUI



HAayKd W TEXHOJOTHA [JIsl JAJbHEWIIEro pa3BUTUS YEJIOBEYECKOIO
00IIIECTBA;

e IPUMEHSATh Pa3IUYHbIE CMOCOOBI paboThl ¢ HHpOpManmen (HU3NIEeCKOro
COJIEp)KaHUsI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHM, MPU 3TOM MCHOJIb30BaTh COBPEMEHHbIE HH(OPMAaLOHHbIE
TEXHOJIOTMM Ul IIOMCKAa, MEpepadOTKU U TNPEAbSIBICHUA Yy4yeOHOU U
HaYYHO-TIOMYJISIPHON MH(QOpPMAIK, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uH(pOpMallMY, TOIYYCHHOM M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh  MOJydyaeMyr0  HH(OpPMAalNMIO W  OICHMBATh  €¢
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUu;

o IPOSIBIIATH OpraHu3alMOHHBIE U [I03HABATEIIbHBIE yYMEHUS
CaMOCTOSTEJIbHOIO  NPHOOpETeHHs] HOBBIX 3HAHW B Ipolecce
BBINIOJIHEHHSI IPOEKTHBIX U y4eOHO-HCCIIEI0BATENBCKUX padoT;

epaboTaTh B TIpyHHE€ C MCIOJIHEHUEM PA3IUYHBIX COLHUAIBHBIX pOJIEH,
IUTAaHUPOBATh PabOTy TPYIIbl, PAlOHATIBHO PACHpPEIeATh AESATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsIX, aJICKBATHO OLICHWBATh BKJIAJ KaXKJIOTO W3
YYACTHUKOB T'PYIIIbI B PEIIEHHE PACCMATPUBAEMOM MPOOIIEMBI;

* IPOSIBJIATh MOTHUBALMIO K OyAylied MmpoecCHOHAIBHON AEATENbHOCTH I10
CIEHHUATBHOCTIM (PUBUKO-TEXHUYECKOTO MPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacon JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposBbie)
n/n MPOrpamMmbl Bceero Konrponessic| Ipakrmieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
Pasnea 1. HAYUHBIA METO/I IO3HAHUA ITIPUPOIbI
1.1 HayuHbIii METO. TIO3HAHKS IPUPOIBI 6 bub6muoreka [JOK
https://m.edsoo.ru/7
f41bf72
http://www.fizika.ru
/
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 but6moreka [JOK
2.2 Jlunamuka 10 https://m.edsoo.ru/7
f41bf72
2.3 Craruka TBEpJOro Teja 5 1 http://www.fizika.ru
/
2.4 3aKOHbBI COXPAHCHUSI B MEXaHUKE 10 1 http://www.physics.
ru
Hroro mo pazneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOAUHAMUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUYECKOW TEOPUU 15 1 bu6anoreka [JOK
3.2 Tepmonunamuka. TenaoBbie MallIUHbI 20 https://m.edsoo.ru/7

f41bf72
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Al"pel"aTHBIe COCTOsIHHA BE€IICCTBA. ®da30BEIC

http://www.fizika.ru

3.3 14
HIePEXO/IbI /
Htoro mo pazneny 49
Paznen 4. QJIEKTPOIVUHAMUKA
4.1 DIEKTPUIECKOE TT0JIe 24 bubmmoreka [JOK
https://m.edsoo0.ru/7
f41bf72

http://www.fizika.ru

/
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4.2 [TOCTOSHHBI 2IEKTPHYIECKUIT TOK 24 bubmmoreka [JOK
https://m.edsoo.ru/7
f41bf72
http://www.fizika.ru
/
http://www.physics.
ru
4.3 Toku B pasnM4HBIX Cpeax 6 https://m.edsoo.ru/7
f41bf72
Htoro no pazneny 54
Pazgen 5. PUSUYECKHAM IPAKTUKYM
5.1 Ou3nyecKkuil IpaKTUKyM 16 16
Hroro mo pazneny 16
PesepBHOe Bpems 10
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KNACC

KoanuyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (undgposbie)
Ne i/t Konrtpoannsie | Ilpakruueckne
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTbI pecypesI
Pa3znen 1. QJIEKTPOANHAMUKA
11 MarHuTHoOg€ 1oJie 14
https://m.edsoo.ru/7f4
1bf72
http://www.fizika.ru/
http://www.physics.ru
1.2 DJIEKTPOMarHuTHasE UHAYKLIHS 13 1
https://m.edsoo.ru/7f4
1bf72
Wroro no pazneny 27
Pa3znen 2. KOJIEBAHUMS U BOJIHBI
2.1 MexaHn4eCcKHe KOJIeOaHUs 10
https://m.edsoo.ru/7f4
1bf72
http://www.fizika.ru/
2.2 DJeKTpPOMarHUTHBIE KOJIeOaHHs 15
https://m.edsoo.ru/7f4
1bf72
http://www.physics.ru
53 MexaHu4ecKre 1 AIEKTPOMarHUTHHIE 10 1

BOJIHBI

https://m.edsoo.ru/7f4
1bf72
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2.4 Onruka

25

https://m.edsoo.ru/7f41

bf72

Wroro no pazaeny

60

Pazzea 3. OCHOBBI CIIELIUAJIBHOM TEOPUHA OTHOCHUTEJIBHOCTH

3.1 Ocnossl CTO 5 1
https://m.edsoo.ru/7f4
1
Hroro no pazaeny 5
Paznea 4. KBAHTOBASI ®PU3UKA
4.1 KopmycKyIspHO-BOIHOBOM Jyaan3m 15 bu6anoreka I{OK
https://m.edsoo.ru/7f4
1bf72
4.2 dusnka aToma 5 https://m.edsoo.ru/7t41
bf72
4.3 ®u3nKa aTOMHOTO Apa U 3JIEMEHTAPHBIX 5 http://www.fizika.ru/
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YACTHIL

Hroro no pazaeny

25

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJIEMEHTHI aCTPOHOMHMH U aCTPOHU3UKH 12 bu6mmoreka IJOK
https://m.edsoo.ru/7f4
1bf72
http://www.fizika.ru/
Wroro no pazneny 12
Pasznen 6. PUSUYECKHUHA MPAKTUKYM
6.1 Ou3nYeCcKuil MPaKTUKYM 16 16
Htoro mo pazneny 16
Paznen 7. OBOBIIAIOIIEE TIOBTOPEHUE
Cucremaruzanus 1 000011IeHNe
71 HPEIMETHOTO COJIEPKaHMS U OIbITa 15
' NeSTeIbHOCTH, TPUOOPETEHHOTO TPU
u3yueHnu kypca ¢pusuku 10 — 11 xnaccos
Wroro no pazneny 15
PezepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB IT1O ITPOT'PAMME 170 16
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HUPPOBBIE OBPAZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

1 http://nsportal.ru - cormanbHas ceTh pabOTHUKOB 00pa30BaHMSL.
2 http://markx.narod.ru/pic/ - pusuka B mKoe.

3 http://festival.1september.ru/articles/ - pectruBamb negarornyecKux uae

«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - caitt mis yuuteneit GU3MKM U UX YIYCHUKOB.
5 http://lwww.physics.ru/ - matepuaiibl o Gusuke.
6 www . ege .edu.ru - maopmarmonssiii mopran EI'D.

7 http :// school - collection . edu . ru / - egunas xomnexuus LIIOPoB
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