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Paznen 1. Hayunblid MeTO O3HAHMSI IPUPO/BI.

®uszrka — ¢pyHIaMeHTallbHAsg HayKa o npupoje. HayuHslii MeTo/ no3HaHus u
METOJIbI UCCIIEIOBAHUS (PU3NUECKUX SBICHUH.

OKCHEpUMEHT W TeOopUs B Ipolecce Mo3HaHus npupoasl. Habmronenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl  u3mepeHuss (U3MYECKUX BEIUYMH (aHAJOroBble M IUQPOBHIC
U3MEpUTEIbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYNKOBBIE CUCTEMBI).

[TorpemHocTt  w3Mepenmii  pu3umyeckux BenwuuH  (abCoiioTHasT U
OTHOCHUTEJIbHASA).

MopnenupoBanue (HpU3MUECKUX SBJICHUNA M MPOLIECCOB (MaTepuaibHas TOYKA,
a0COJIOTHO TBEPAOE TeNo, HACAIbHAS KUAKOCTh, WACAIbHBIA Ta3, TOYEUHBIN
3apsin). ['unore3a. @U3nyeckuil 3aK0H, TPaHUILIBI €r0 MpUuMeHUMocTu. duznueckas
TEOpUH.

Ponb u mecto ¢u3uku B (GOpMHPOBAHMU COBPEMEHHON HAy4YHOM KapTHHBI
MUpa, B IPAKTUYECKON AEATENbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmMuKym.

N3MepeHnue cuwibl TOKa W HampsHKEHUST B LEMU MOCTOSHHOTO TOKa IPHU
MOMOILM aHAJIOTOBBIX U HU(POBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU@poBOH J1aboparopueil nmo ¢uszuke. [Ipumepsl uzmMepeHus
(bu3MUecKNX BETWYUH MPU MOMOIIHU KOMITbIOTEPHBIX JATUUKOB.

Pa3nea 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO IBHKCHMUS.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a1a4u MEXAHUKH.

Panuyc-BekTop MarepuasbHONl TOYKH, €ro MNPOEKIHH Ha OCH CHCTEMBI
KoopauHat. Tpaekropus.

[Iepemenienne, CKOpoCTh (CpeOHsIsI CKOPOCTb, MIHOBEHHasi CKOPOCTb) U
YCKOpPEHHE MaTepUaJIbHOW TOYKH, UX NPOEKIMH HAa OCH CHCTEMBl KOOPIHMHAT.
CiioxeHue nepeMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE IBUXKEHUE. 3aBUCUMOCTh
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUAIbHON TOYKH OT BPEMEHHU U HUX
rpaduku.

CBoOogHoe majneHue. YCkopeHue cBOOOJHOro mnajeHus. J[BuxkeHue Tena,
OpOLIEHHOr0 MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpPAMHAT, CKOPOCTH U
YCKOPEHUS MaTepUaIbHON TOYKHA OT BPEMEHHU U UX TpaUKy.



KpuBonuneitnoe  nBukeHue. J[BMKEHHE  MaTepUaJbHOM TOYKM IO
OKPYXXHOCTH. YTJOBas M JuHEHHas ckopocTh. [lepmon u yactora oOpamieHus.
[lenTpocTpeMuTenbHOe (HOPMAIbHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U TOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOUKH.

TexHu4yeckrue YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CHUIAOMETD,
NBWKECHHE CHApsAIOB, LEMNHbIE, MIECTEpEHYATHIE W pPEMEHHBIE IEpelayu,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpauyuu.

Mopenbs cucTteMbl OTCYETA, WLTIOCTPALUs KMHEMATHYECKUX XAPAKTEPUCTUK
JBUKCHHS.

CriocoObl uCCiIeI0BaHUs IBHXKECHUM.

Nnmoctpanys npeneabHOro nepexoa U n3MepeHne MrHOBEHHOU CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOJIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€E U B pa3pEKEHHOM ITPOCTPAHCTBE.

HaGntonenne aBwkeHus Tena, OpPOIIEHHOTO TMOJ] yIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Ipu ABUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBoil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTeH, TPACKTOPHUIl, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
T€Jla B pa3HbIX CHCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKmMuKym.

N3ydeHne HEpaBHOMEPHOTO JABWKEHHS C LEIBIO ONPENEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenne yCckopeHus NpU MPSAMOJIMHEWHOM PABHOYCKOPEHHOM JBUXEHHUU
10 HAKJIOHHOU TUIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH IYTH OT BPEMEHM IPU PAaBHOYCKOPEHHOM
JIBHUKECHUM.

HN3mepenue YCKOpPEHUS CBOOOTHOT'O MaJICHUS (peKOMEHI0BAHO
MCIOJIb30BaHue UPPOBOI TabopaTopun).

WN3yyenue nBWXeHHs Tena, OpOIIEHHOro ropu3oHTanbHO. [lpoBepka
TUIIOTE3Bl O MPSMOM NPONOPUHOHAIBHOW 3aBUCHUMOCTH MEXKIY NaIbHOCTBIO
NOJIETA ¥ HAYAJIBHOM CKOPOCTBIO TENA.

N3ydeHne IBWKEHUSA Tella IO OKPYKHOCTH C ITOCTOSSHHOM IO MOZYJIO
CKOPOCTBIO.

WccnenoBanre 3aBUCUMOCTH TepUoOJia OOpalleHHs KOHMYECKOro MasTHHKA
OT €ro apameTpoB.

Tema 2. /lunamuxa.



IlepBeiit 3akoH HproroHa. MHepumanbHble cuctemsl orcu€ra. [IpuHinun
oTHocuTenbHOCTH ["anmunes. HeuHnepuumanbHble cUCTEMBI OTcuéra (OmpeneneHue,
IPUMEPHI).

Macca Tena. Cuna. [IpuHIun cyneprno3uiuy Cuil.

Bropoii 3akon HeroToHa 111 MaTepuanbHOM TOYKH.

Tperuii 3ak0H HbpI0TOHA 1UIs1 MaTepUaIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM W
MHEPTHON MAaCCBI.

Cuna TsixecTH. 3aBUCUMOCTH YCKOPEHHsI CBOOOJHOTO MAaJ€HUSI OT BBICOTHI
HaJ TOBEPXHOCThIO IUIAHETHI M OT reorpaduyeckod IUPOTHL. J[BrkeHue
HEOECHBIX Tell U UX CIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, aBmxkymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuiia TpEHUS CKOJBXEHUS W CHJIa TPEHUS
nokosi. Koadpdunuent tpenus. Cuna CONpOTUBICHHUS TPU JBIKEHUU Tela B
KUJIKOCTH WU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOI'O JIBUKEHHUS.

Hasnenune. ['mapocrarnueckoe nasienne. Cruna Apxumena.

TexHuueckue ycTpoOHCTBA M TEXHOJIOTMYECKHE MPOLECCHI: MOALIUITHUKH,
JNBUKEHHE UCKYCCTBEHHBIX CITYTHHKOB.

Hemoncmpayuu.

Halntonenue nBukeHus Tell B MHEPUUAIbHBIX U HEMHEPIUAIbHBIX CUCTEMAaX
OTCYETA.

[IpyHLIIMT OTHOCUTEIBHOCTH.

KaueHne nByX LMIMHAPOB MM LIAPOB Pa3HOM Macchl C OAMHAKOBBIM
YCKOPEHHEM OTHOCUTENBHO HEMHEPLUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  PpaBHOJEUCTBYIOLIEW  NPWIOKEHHBIX K Tely CHI C
IIPOU3BEICHUEM MACCHI TEJIA HA €0 YCKOPEHUE B MHEPLHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHJjl, BOZHUKAIOUIUX B PE3YyJIbTaTE B3aUMOEHUCTBHS TEIL.

N3mepenune macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM MOIBEME U MaJCHUU.

LlenTpoOEKHBIE MEXAHU3MBI.

CpaBHEHHE CUJI TPEHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npakmuKkym.

N3mepenrie paBHOJEHCTBYIOIEH CUIT MIPU JABUKEHUU OpyCcKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka TUIIOTE3BI O HE3aBUCHUMOCTH BpPEMEHH IBWKEHHS Opycka IO
HAKJIOHHOM IUTOCKOCTH HA 33JJaHHOE PACCTOSHUE OT €r0 MaccChl.



UccnenoBanne 3aBUCUMOCTH CWJI YNPYTOCTH, BO3HHUKAIOIIUX B MPYXKUHE U
pe3rHOBOM 00pasIie, oT ux aedopMaliyu.

N3ydeHre ABMXKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBHIO, MEPEKUHYTON yepes
JIETKUH OJIOK.

N3mepenue koddduiinenTa TpeHus Mo BEJIMYUHE YIJIOBOro Kod(dduireHTa
3aBucuMOocTH Frp(N).

UccnenoBanue nBmkeHust Opycka Mo HAKIOHHOW TIOCKOCTH C MEPEMEHHBIM
KO3 (HUIIUEHTOM TPEHUS.

N3ydenne nBukKeHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AGcomotHo TBEpHoe Tenmo. [locTtymarenbHoe W BpallaTeIbHOE IBUIKEHUE
TBEPAOro Teima. MOMEHT CWiIbl OTHOCUTEIBHO OCH BpaumeHus. llnedo cuisl
CroxxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LlenTp TsoxecTn Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOWYUBOE, O€3pa3TMUHOE PABHOBECHE.

TexHuuecKkne yCTpOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpPaH, PEMIETYATHIE KOHCTPYKLUU.

Jlemoncmpayuu.

Y ci10BUS paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKMUKyM.

HccnenoBanne ycioBUM pPaBHOBECUS TBEPAOrO TeEla, HMEKNIIET0 OCh
BpalICHUSI.

KoncTpynpoBanue KpOHIITENHOB U paCUYET CUJI YIIPYTOCTH.

N3ydenne ycTOWYUBOCTH TBEPAOTO TENA, UMEIOIIETO TUIOIIAIb OIIOPBI.

Tema 4. 3axonvt coxpanenusn 6 mexanuke.

NmMnynbc MaTepuanbHON TOUYKH, CUCTEMBI MaTEpUAIbHBIX TOUEK. LeHTp Macc
CHUCTEMbI MaTEpUAIbHBIX TOUYEK. Teopema 0 IBUKEHUU LIEHTPa Macc.

Nmmynbe CHITBI 1 ©I3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTnBHOE BMXKEHUE.

MomMeHT umIynbca MaTepualbHOW TOUKHU. lIpenacraBieHune o coOXpaHEHHU
MOMEHTA UMITYJIbCA B HEHTPAIbHBIX MOJISIX.

PabGora cunpl Ha MaJloM M Ha KOHEYHOM InepemeleHud. ['paduueckoe
npeJicTaBlieHne paboThl CUIIBI.

MoOIHOCTH CUJIBI.

Kunernueckass sHeprus MaTepuaabHOM TOUYKH. Teopema 00 HM3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIBHOW TOUYKH.



[TorenuuanbHble W HENOTEHIMAIbHbIE CWIbl. [lOTEeHIManbHas SHEpPrus.
[ToTennmanbHas sHeprust ynpyro nedopmupoBaHHOM mpykuHbl. [loTeHnnambHas
SHEPIus Tella B OJHOPOJHOM TIpaBUTALlMOHHOM Ioje. lloTeHnumanbHas sHeprus
TeJa B IPaBUTALIMOHHOM MOJI€ OAHOPOJHOTO apa (BHYTpU U BHE iapa). Bropas
KOCMHUYECKas CKOPOCTh. TpeThsi KOCMHUUECKAS] CKOPOCTb.

CBsi3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHU4eCKO
SHEPIUM CUCTEMBI TEN. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPTUU.

Ynpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHeHne bepHynnu I WICATIBHOM >KUIKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTUH.

TexHu4yeckre ycTpoucTBa M TEXHOJIOTMYECKHUE MPOLIECCHI: JBUKEHUE PAKET,
BOAOMET, KOMEP, MPYKUHHBIA MHCTONET, THUPOCKOM, (PUTYpHOE KaTaHWE Ha
KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

N3mepenne MOITHOCTH CHUJIBI.

N3MeHeHue sHeprum Tesa nNpy COBEPIICHUH PaOOTHI.

B3aumHbIe mpeBpalieHus KMHETUYECKOW U IIOTCHIMAJIbHOW JHEPIrUil IpHU
JEUCTBUU HA TEJIO CUJIbI TSXKECTU U CUIIbI YIIPYTOCTH.

CoxpaHeHue SHEepPruu npu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomel, npakmuxkym.

N3MepeHue uMmnyibca Tela no TOpMO3HOMY ITyTH.

W3mepenne cuiabl TATH, CKOPOCTH MOEIH AJIEKTPOMOOWIS U MOIIHOCTH
CHUJIBI TSTH.

CpaBHeHME U3MEHEHUS UMITYJIbCA TENA C UMITYJILCOM CHIIBL.

HccnenoBanne coOXpaHEHHsI UMITYJIbCA IIPU YIPYTOM B3aUMOJCHCTBHH.

N3mepenre KNHETUYECKON YHEPTUHU TEJIA IO TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATBHON YHEPTUU MIPYKUHBI ¢ PaOOTON CHITBI
TPEHUSI.

Omnpenenenue pabOThl CWJIBI TPEHUS TPHU JABWKCHHH Tella 10 HAKJIOHHOM
IJTIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uka 1 TEPpMOAUHAMMKA.

Tema 1. Ocnosvt MONEKYAAPHO-KUHEMUUECKOT MeopUul.

OcCHOBHBIE TMOJNOXKEHUST MOJIeKyJsapHO-KuHeTnyeckor Tteopuu (MKT), ux
ombpITHOe oOocHoBaHnue. Jluddysusa. bpoyHOBCkoe IBHIKEHHE. XapaKTep
JIBW)KEHUSI W B3aUMOJECHCTBUS 4YaCTHI[ BeniecTBa. Mojaenu CTpoeHusi Ta3os,
KUJKOCTEH U TBEPIBIX TE€N U OOBICHEHUE CBOMCTB BEIlIECTBA HA OCHOBE 3THUX



moxene. Macca u pasmepel Mosiekyn (atomoB). KoaudecTBO BeliecTBa.
[TocrosiHHass ABoragpo.

TeroBoe paBHOBecue. Temmepatypa u crmocoObl e€ usmepenus. I[llkana
temrieparyp Llenscust.

Mopens uneanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPHUH: YACTHULIBI
rasza IBUXKYTCSl XaOTUYECKHU U HE B3aUMOJECUCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MeHnneneeBa—Knaneiipona. AOcomoTHas
temrieparypa (mkana temneparyp KenbBuna). 3akon JlanbTona. M3ompoiiecchl B
UJCAIBHOM Tra3e C I[IOCTOSIHHBIM KOJMYECTBOM BemlecTBa. ['paduueckoe
IpeJICTaBlIEHHE U30IPOILIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3p  MEXIy JaBICHUEM M  CpeAHEH  KUHETUYECKOW  JHepruei
MOCTYMATEIbHOIO TEIJIOBOTO JBH)KEHHSI MOJIEKYJ HJIECATBHOIO rasa (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UACATBHOIO ra3a).

CBs13b a0CONIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETUYECKOW SHEPruei MOCTyNaTeIbHOIO TEILIOBOIO JIBMXKEHUS €€ YaCTHII.

TexHudyeckue YCTPOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoIy4YeHuEe HaHOMAaTEPUAIIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHUS YaCTHUIL] BEIIECTBA.

Mopenb OpOyHOBCKOT'O JIBHKEHHS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOI'O IBUKEHUS.

Huddy3us xxuakocTen.

Moguens onbita llITepha.

[IputsxeHne MONEKyII.

Mopenu KpucTauIM4ecKuX PereToK.

HabGntonenue u rccieqoBaHue U30IMpoLIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomel, npaKmuKym.

UccnenoBanne mponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPHU
TEIUIO0OMEHE MEXKTY TOPSUE U XOJIOAHOW BOJOM.

N3yyenue wu30TEpMUYECKOr0 Tpolecca (PEKOMEHJ0BAHO HCIOJIb30BaHUE
1udpoBoi 1a60paTOpuUn ).

N3ydenne n30X0pHOro npouecca.

N3ydenue nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUsI COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonnnamuueckass (T[]) cucrema. 3anaHue BHEUIHUX YCIOBUW IS
TEPMOAMHAMHUYECKON CUCTEMBI. BHEmIHNE U BHyTpeHHUE napaMeTpshl. [lapamerpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHUE 3HAYCHUSI BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.



Hyneoe Hauano TtepmoauHamuku. CaMONpOW3BONbHAA — peEaKCalds
TEPMOJANHAMUYECKON CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mogens uaeaIbHOrO Tra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHECHUI:
ypaBHeHHE MenaeneeBa—KitaneipoHa U BbIpaXEHUE Uil BHYTPEHHEW DHEPTHM.
VYcnoBus MPUMEHMMOCTH 3TOM MOJENIN: HU3KAsl KOHUEHTPALWs YaCTHILI, BBICOKHE
TeMIIepaTypsl. BeipakeHue 1Jisi BHYTPEHHENW SHEPTUU OJHOATOMHOIO UIECAIbHOIO
rasa.

KBa3ucrarnueckue u HeCTaTUIECKUE ITPOLIECCHI.

DOnemeHTapHas padoTa B TepMOoAMHaAMUKe. Berunciienne paboTel 0 rpaduky
npolecca Ha PV-nuarpamme.

Teronepenaua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  DHEpPruu
TEPMOJAMHAMUYECKON  cucTeMbl 0e3  coBepuieHuss paborel.  KoHBekuus,
TEIJIONPOBOIHOCTD, U3TyUYCHHE.

KonmnuectBo Ttemnorel. TemnoéMKOCTh Tena. YAelbHas W MOJSpHAas
TEIUIOEMKOCTU BEIIECTBA. YpaBHeHUE Maiiepa. YaenpHas TeIoTa CropaHus
toruBa. Pacuér komuuecTBa TeIIOTHI npu Temonepenade. [lonstue 00
aauabaTHOM TpoIiecce.

IlepBblii 3aKkOH TepMOAMHAMHUKH. BHyTpeHHsAs osHeprus. KommnuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEH  SHEpruu
TEPMOAMHAMUYECKON CUCTEMBI.

Bropoii 3ak0oH TEepMOJMHAMHMKH IS PABHOBECHBIX IIPOLECCOB: 4Yepe3
3aJIJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI MPOXOJIUT
eIMHCTBEHHAs aguadbara. AOCONIOTHAs TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUISI  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TepeaTh TEIIOTY OT 0oJiee XOIOAHOro Tena K Oosiee HarpeTomy 0e3
komrneHcanuu (Kinaysuyc). HeoOpaTumocTh NpUpOHBIX MPOIECCOB.

[Tpuniune! aectBus TemioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ1. [lukn Kapno.

DKOJIOTMYECKHE aCIEKThl UCIOJb30BaHMs TEIUIOBBIX ABUTareneid. TertoBoe
3arpsA3HEHUE OKPYXKAOIIEN CPENBI.

TexHu4yeckrue yCTpOWCTBA M TEXHOJOIMYECKHE IPOLIECCHI: XOJOAUIBHUK,
KOHIUITMOHED, JW3CNbHBIA W KapOIOpaTOpHBIM JBUTATENN, MapoBas TypOWHA,
MOJIyYEHUE CBEPXHU3KUX TEMIEPATYp, YTWIM3ALUA «TEIUIOBBIX» OTXOJO0B C
UCIIOJIb30BaHUEM TEIUIOBOI'0 HACOCA, YTHIIM3ALUsl OMOOPTaHUYECKOr O TOIIMBA JIJIs
BBIPAOOTKHU «TEIIOBON» U 3JIEKTPOIHEPTUHU.

Hemoncmpayuu.

W3meHeHune TemnepaTypsl IpH aquadaTHueCKOM pacIIupEHUH.

Bo3gyuiHoe orauso.

CpaBHEHUE yAEIbHBIX TEINTIOEMKOCTEN BELIECTB.



CnocoObl UI3MEHEHUST BHYTPEHHEH YHEPTUH.

UccnenoBanue annabaTHOro mpoliecca.

KoMmbroTepHbIE MOJIENIN TEIUIOBBIX JIBUTATEIIEH.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKMUKyM.

N3mepenne yaenbHON TEMIOEMKOCTH.

HccnenoBanne npoliecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue anuabaTHOro mpoliecca.

N3ydeHne B3aMMOCBSA3M HDHEPTUM MEKMOJICKYJISIPHOTO B3aUMOACHCTBUS U
TEMIIEPATYPhI KUTICHUS KUIKOCTEH.

Tema 3. Aepecamnwie cocmoanusn eeuyecmea. Dazosvie nepexoowl.

[TapooOpa3oBanne u koHjaeHcainus. Vcmapenue W kumneHue. Y ielabHas
TEIUTOTa MapooOpa3oBaHUS.

HacellienHble W HeHachlllleHHbIE mapbl. KauecTBeHHass 3aBUCHUMOCTD
IUIOTHOCTH M JaBJIEHUS HACBIIIEHHOTO TMapa OT TEMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00bEMa HACHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUS
B KUJKOCTH.

BnaxHocTb Bo3ayxa. AOCOIIOTHAsA U OTHOCUTEIbHAS BIAXKHOCTb.

Teépnoe Teno. Kpucrainuueckue u amopdHbie Tesna. AHU30TPOINHS CBOWCTB
KpuctayioB. [InaBiieHHe W KpucTtaiu3auus. YJelabHas TEIUIOTa IUIABJICHUS.
CyOnumarnus.

Hedbopmanuu TBEpAOTO Tena. Pactsokenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaruii.

TemnnoBoe pacmiMpeHue KUIKOCTEH W TBEPABIX T, 00bEMHOE M JMHEHHOE
pacmpenre. AHrapMOHM3M TEIUIOBBIX KOJIEOAHUN YaCTHI] BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaUueCTBEHHOM YPOBHE).

[IpeoOpa3zoBaHue s3HEPrUM B (Pa30BbIX MMEPEXOJAX.

VYpaBHeHue TeroBoro daisaHca.

[ToBepxHocTHOEe HaTshKeHHE. K0d(pGUIMEHT MOBEPXHOCTHOTO HATSIKEHUS.
Kanunnsipusie siBnenusi. JlaBneHue noj UCKPUBIEHHONW MOBEPXHOCTHIO KUJIKOCTH.
®opmyiia Jlamaca.

TexHudueckne yCTpOWCTBA H  TEXHOJOTMYECKHME TMPOLECCHI:  KUAKHE
KPHUCTAJLIbI, COBPEMEHHBIE MaTEepHAJIbI.

Hemoncmpayuu.

TermoBoe pacipeHue.

CBoiicTBa HaCBIIIEHHBIX MAPOB.

Kunenwne. Kunenve npu moHM>KEHHOM JaBJIEHUM.

N3Mepenue cuiibl TOBEPXHOCTHOTO HATSKEHHUSI.

OnBITHI C MBUIBHBIMU TUIEHKAMH.

CwmauunBaHue.



Kanumisipusie aBneHusI.

Mopenu HEHbBIOTOHOBCKOM KUJKOCTH.

CriocoObl M3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IJIABJICHUS KPUCTAIIMYECKOTO BELIECTBA.

Bunbr negopmarninid.

Habmronenue mansix nedopmarimii.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIbJA.

N3yueHne CBONCTB HACBIILICHHBIX TIAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTHM BO3JyXa M OIIEHKAa MacChl MapoB B
ITIOMELICHHUH.

N3mepenue ko3¢ duiieHTa MOBEpXHOCTHOIO HATSKEHUSI.

N3mepenue moayns FOHra.

UccnenoBanne 3aBUCMMOCTH  JeopMmanud  pe3MHOBOro  oOpasna  oT
MIPUII0KEHHON K HEMY CHUJIBI.

Pa3znen 4. JjaekTpoguHaAMMKA.

Tema 1. Inexmpuueckoe noJe.

OnekTpu3auus Tel U €€ MpOsBICHUS. JJIEKTpuyeckuil 3apsan. [IBa Buaa
JJEKTPUYECKUX 3apsfaoB. [IpOBOAHWMKHM, JUAJIEKTPUKHM U TOJYNPOBOJHUKH.
DIJIEMEHTAPHBIN JJIEKTPUYECKUM 3apsifl. 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO
3apsaa.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kymnona.

Onektpuueckoe noje. Ero aeiicTBue Ha 3JEKTPUYECKHE 3apsIIbl.

Hanpsok€nnocts  snektpuueckoro  monsa.  [IpoOuenii  3apsn.  Jluauwm
HAIPSKEHHOCTH JIEKTPUUIECKOTO Moisi. OTHOPOAHOE IEKTPUUYECKOE TOJIE.

[ToTeHUMAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJsl. Pa3HOCTh MOTEHIMANOB H
HanpspkeHue. [loTeHnumanbHas sSHeprus 3apsiga B JJIEKTPOCTATUYECKOM  ITOJIE.
[ToTenuan snekTpocrarnyeckoro noiyst. CBsA3p HANPSHKEHHOCTH MOJS U Pa3HOCTU
NOTEHLMAJIOB JIJISl  AJIEKTPOCTATUYECKOro TMoysi (Kak OJHOPOAHOr0, TaK H
HEOJIHOPOJIHOTO).

[IpuHIMI Cynepno3uIMy SIEKTPUYECKUX MTOJIEH.

[Tone toweunoro 3apsaa. [lome paBHOMepHO 3apspkeHHOU cdeprl. [lome
PaBHOMEPHO 3apsbKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpPHO 3apsKEHHOU
OeCKOHEUHOM TIIOCKOCTU. KapTuHbl JWHMUM HAOpsDKEHHOCTH JTUX TOJEH U
SKBUIOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpoBOAHUKH B AIEKTPOCTATUYECKOM MOJIE. Y CIIOBUE PABHOBECUS 3apsA0B.

JIMDNEKTpUKHU B 3JEKTPOCTATHYECKOM TOJIE. JusnekTpuyeckas
IIPOHHUIIAEMOCTh BEILIECTBA.



Konnencarop. DneKTpoEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTD IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coennHeHne KoHieHcaTopoB. [locnenoBarenbHOE COEMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCaTopa.

JIBW>KEHME 3apsSyKEHHOW YaCTHULIBI B OJHOPOIHOM 3JIEKTPUUECKOM TOJIE.

TexHu4eckre YCTpOHCTBA M TEXHOJOTMYECKHUE IPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETP, AJIEKTPOCTATHYECKAs 3allluTa, 3a3eMJIEHUE BJIEKTPONPUOOPOB,
KOHJIeHCaTophl, reHeparop Ban ae ['paada.

Jlemoncmpayuu.

Y CTpOUCTBO M IPUHLMII IEUCTBUS 3JIEKTPOMETPA.

DIIEKTPUUECKOE MOJIE 3aPSKEHHBIX IaPUKOB.

DIIEKTPUUECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopens a5ekTpoctaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B 3IEKTPUYECKOM MOJIE.

DNeKTpocTaTuuecKas 3aluTa.

YCTpOolCTBO U JEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U IEPEMEHHON EMKOCTH.

3aBUCUMOCTbh  3JIEKTPOEMKOCTH IUIOCKOrO0 KOHAEHcaTopa OT IUIOLIAau
IUIACTUH, PACCTOSIHUSA MEX1Y HUMH U AUIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3IEeKTPUUECKOTr0 MO 3apsKEHHOT0 KOHJEHCATOopa.

3apsaka v pa3psjika KOHJIEHCATOpa Yepe3 Pe3UCTop.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npakmuxkym.

OueHka cuj B3auMOJEHUCTBUS 3apsIKEHHBIX TEll.

HaGmronenmne npeBpaiiieHus SHEPTuH 3apsHKEHHOTO KOHIEHCATOpa B DHEPTHIO
W3JIy4EHUs CBETOANO/IA.

N3yuenne nporekaHus ToKa B LIEMH, COAEpKaIlell KOHIEHCaTop.

Pacnpenenenune pa3HOCTH MOTEHIAAJIOB (HampspKEeHUs ) npu
MOCJIEA0BATENbHOM COEAMHEHUH KOHAEHCATOPOB.

HccnenoBanue pa3psaaa KOHIAEHCATOPA YEPE3 pE3UCTOP.

Tema 2. Illocmoannwlit 31eKmpuyecKuili mox.

Cuiia Toka. I1ocTOSIHHBIN TOK.

VYcnoBus CyliecTBOBAHUSI MOCTOSIHHOTO 3JIEKTPUYECKOro TOKa. MCTOYHUKH
toka. Hampspkenne U u O1C &.

3akoH OMa U1l ydacTKa LEMnu.

DIIEKTpUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBJICHUS
OJIHOPOJIHOTO TPOBOJHUKA OT €ro JJIMHBI U IUIOMIAJAN IOMEPEYHOIO CEUYECHUS.
VY nenpHOE CONpOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, NapajlIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHHUKOB.
Pacuér pazBeTBnE¢HHBIX AekTpuueckux menei. [IpaBuna Kupxroda.



Pabora snextpuyeckoro Toka. 3akoH Jxoyns—Jlenua.

MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. TeroBas MOIIHOCTb, BbIIEIsEMas Ha
pe3ucTope.

OJIC u BHyYTpEHHEE CONPOTHBJICHHME HMCTOYHMKAa TokKa. 3akoH Owma mis
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOW 1enu. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTop B 11enu MOCTOSIHHOT'O TOKA.

TexHu4yeckue yCTPOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: aMIEPMETD,
BOJIbTMETP, PEOCTAT, CYETUUK DIIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3MepeHune cuiibl TOKa U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT HaNpsHKEHHs Uil PE3UCTOpa,
JaMITbl HAKAJIMBAHUS U CBETOANOIA.

3aBUCUMOCTb CONPOTUBIICHUS UWIMHAPUYECKUX MNPOBOJHUKOB OT JUIMHBI,
IUIOLIA/IM MTONIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COIPOTHUBIIEHMSI IPH ITOCTOSSHHOM
HANPSHKEHUH.

[Ipsamoe mzmepenne I/IC. KopoTkoe 3aMbpIKaHHE TaIbBAHUYECKOTO 3JIEMEHTA
Y OLICHKA BHYTPEHHETO COMTPOTUBIICHHUS.

CmiocoObI coeTuHeHUs UCTOYHUKOB ToKa, D/[C Gartapeii.

HccnenoBanre pa3HOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

HccnenoBanre CMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepeHne yaelnbHOro CONPOTUBIICHUS TPOBOIHUKOB.

WccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT HAMpsDKEHUS JUISL  JIAMITbI
HaKaJIMBaHUS.

VYBenuuenue npejena u3MepeHus ammnepMerpa (BoiabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHHUS] ICTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd DJIC rajbBaHUYECKOTO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMBIKaHHH.

HccnenoBanre pa3HOCTH MOTEHLMAJIOB MEXAY IOJOCAMU MCTOYHHMKA TOKA
OT CHJIbI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIHOCTH MCTOYHUKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toxu 6 pa3nuyunwlx cpeoax.

DnekTpuyeckas NPOBOAUMOCTb  PA3JMYHBIX  BEIIECTB.  JJIEKTPOHHAS
MIPOBOJUMOCTh TBEPJBIX METAJUIOB. 3aBUCHMOCTbH COINPOTHUBIIEHHS METAJJIOB OT
Temrieparypbl. CBEpXIIPOBOAUMOCT.



DIIEKTPUUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBOIHUKWY. CobcTBeHHas U IpUMECHas IIPOBOANMOCTh
noaynpoBoAHUKOB. CBoiicTBa p—N-nepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEKTPUUECKUM TOK B BJEKTPOJNIUTAX. DJIEKTPOJIUTHUECKAs TUCCOIUALIUS.
DnekTponus. 3aKoHbl Papajes sl ANEKTPOIU3a.

OnekTpuueckuii TOK B razax. CaMOCTOSATENbHBIM M HECAMOCTOSTENIbHBIN
paspsia. PaznuuHble TUIIBI CAMOCTOSITENBHOTO pa3psna. Monnus. [lnazma.

TexHu4yeckue ycTpOWCTBA M NPAKTHYECKOE IPUMEHEHME: Ta3opaspsiaHbIe
JaMIIbl, SJEKTPOHHO-TyuYeBasi TpyOKa, MOJYNPOBOJHUKOBBIE MNPUOOPHI: AUOI,
TpaH3UCTOp, (POTOAMON, CBETOAMON, TalbBaHMKA, padUHUPOBAHUE ME[IH,
BBIIIJIaBKA aTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.

Hemoncmpauyuu.

3aBHCUMOCTb COIPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOIMMOCTE 3JIEKTPOIUTOB.

3akoHbI 351ekTpoiu3a Papajes.

HckpoBoii pa3psl 1 NpOBOAUMOCTD BO3/1yXa.

CpaBHeHME TPOBOJUMOCTH METAJJIOB U MTOTYIPOBOJHUKOB.

OIHOCTOPOHHSISI MPOBOJIMMOCTD JTUOJIA.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmMuKym.

Habmronenne amekTpoiunsa.

N3mepenue 3apsijia OTHOBAIIEHTHOIO MOHA.

HUccnepoBanne  3aBUCUMOCTH  COINPOTUBIIEHUA  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

DuU3NYeCKUl MPAKTHKYM.

Cnoco0bl n3MepeHus: pU3nUecKuX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX TaTYUKOBBIX CHUCTEM.
AOGCOIOTHBIC M OTHOCUTENIbHBIC TTOTPEITHOCTA U3MEPEHUN (DU3UYECKUX BEIMYMH.
OueHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHHMM, HCCIEAOBAHUM  3aBUCUMOCTEMN
¢u3nuecknX BENMYMH, MPOBEPKAa MPEIJIOKEHHbIX THUMNoTe3 (BbIOOp U3 pador,
OMMMCAaHHBIX B  TEMAaTUYECKUX  pazaeiax «YUEHHYECKUW  HAKCIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM)).

MexnpeaMeTHbIe CBA3M.

N3yuyenue kypca ¢usuku yrayonéuHoro ypoBHa B 10 kiacce
OCYIIECTBIISIETCA C YUETOM COAEPKATEIBHBIX MEXKIIPEIAMETHBIX CBS3€M C KypcaMu
MaTeMaTUKH, OMOJIOTHUHU, XUMHH, Teorpaduu U TEXHOIOTHH.

Meosrcnpeomemnvle nOHAMUA, CEAZAHHBIE C U3YUECHUEM MEMOO08 HAYUHO20
nO3HaHuA: SBICHWE, Hay4YHbIA (akT, rumoresa, Quanyeckas BEIUYMHA, 3aKOH,



Teopus, HAOIIOJEHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIeNIb, H3MEpPEHHUE,
NOrPEIIHOCTY U3MEPEHUN, U3MEPUTEbHBIE MPUOOPHI, I POBast 1abopaTopHsl.

Mamemamuxka: penieHue CUCTEMbl ypaBHeHWH. JlunelHas ¢yHKUUA,
napabona, runepOona, ux rpaguky U cBOcTBa. TpUroHOMETpHYecKue (PyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKLIUU HA OCU KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonozusa: mexanuueckoe NBIKCHUE B KUBOW mpupoae, nuddysus, ocmoc,
TEIJI000MEH >KMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHUE OKPYKAroUIEeW Cpeibl,
yTWIM3alusi OWOOPTraHUYECKOro TOIUIMBA JUISl BBIPAOOTKU «TEIIOBOM» W
3JIEKTPOIHEPTUH, ITIOBEPXHOCTHOE HATSHKEHUE U KAIIWJUIIPHBIC SIBJIICHUS B IIPUPOJIE,
AJIEKTPUYECKUE SBJICHUS B )KUBOU IIPUPOJIE.

Xumua: TACKPETHOE CTPOCHHE BEHIECTBA, CTPOCHUE AaTOMOB M MOJIEKYII,
MOJIb BEIIECTBA, MOJSIpPHAs Macca, MOJYyYCHHE HAHOMATEPHUAJIOB, TEIUIOBBIE
CBOMCTBA TBEPIBIX TEN, KUJIKOCTEN U Ta30B, KUIAKUE KPUCTAIUIbI, IJIEKTPUUECKUE
CBOMCTBA METAJUIOB, 3JIEKTPOJIUTUYECKAS TUCCOLUALMS, TaIlbBAHUKA, dJICKTPOHHAs
MHUKPOCKOIIHSI.

TI'eozpaghus: BnaxxHOCTb BO3/yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUE JBUKEHUNU C HCIOJIb30BAHUEM MEXaHH3MOB,
Y4ET CyYXOro H JKMAKOIO TPEHUs B TEXHUKE, CTATUYECKUE KOHCTPYKLUHU
(KpOHILITEIH, pemeéTyaTble KOHCTPYKIUMU), MCHOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (TMPOCKON, BOJOMET U APYrue), IBUTATE]Ib BHYTPEHHETO
cropaHusi, maponasi TypOuHa, OBITOBOM XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
IIOJIy4EHUSI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHMCJIE HAHOMATECpUAIIOB, W
HAHOTEXHOJIOTHH, JJIEKTPOCTATUYECKas 3allUTa, 3a3eMJICHUE DJIEKTPONPHUOOPOB,
ra3opas3ps,THBIC JTaMIIbI, TTOJTYITPOBOTHUKOBBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. JjaekTpoguHaAMMKA.

Tema 4. Mazcnummnoe noe.

B3aumopelicTBie TIOCTOAHHBIX MAarHUTOB W MPOBOJAHUKOB C TOKOM.
MaruautHoe 1mone. Bektop MarHuTHOM HHAYKUUM. [IpuHIMO Cyneprno3uiuu
MAarHUTHBIX NOJIEH. JIMHUY MarHUTHOW UHIYKIUU.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (IIPSMOTO MPOBOAHUKA, KATYIIKUA U
KpyroBoro Butka). OneIT Jpcreaa.

Cuiia Amrniepa, €€ HalIpaBJI€HUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBjie€HUE U MOJYJb. JIBUKEHUE 3apsSAKEHHON YaCTUIIBI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cunbl JIopeHna.

MarnutHoe 1ose B BemecTBe. GeppoMarHeTvky, rnapa- U JuaMarHeTUKy.



TexHuyeckue YCTPOﬁCTBa N TEXHOJOIHMYCCKHEC IIPOLECCChI: IIPHUMCHCHHC

MTOCTOSIHHBIX MarHuTOB, AJICKTPOMAarHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTpOABUTATETb SIKOOHM, YCKOPUTEIIH dJIeMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna nuHMA  WMHAYKOMM  MAarHATHOIO  IOJNS  IOJOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTtuna nuHMN MarHMTHOW MHIYKIUMU TOJIS INIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3aMKHYTOT'0O KOJIBLIEBOI'O MPOBOIHUKA, KATYIIKHA C TOKOM.

B3anmonelnicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevicrBue cuibl JIOpeHIa Ha HOHBI JJIEKTPOJIUTA.

Habmronenue nBuxkeHUs MyyKa 3JIEKTPOHOB B MAarHUTHOM TOJIE.

[TpuHMn JNEUCTBUS BJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTO3JICKTPUUECKOW CUCTEMBI.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJIL HOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETHUKOB.

HccnenoBanne AEHCTBUSA MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIBI AMITEpa OT CHJIBI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUIIBI AMITepa.

Tema 5. Inexkmpomaznumnan uHOYKyus.

SIBiieHME DJIEKTPOMAarHUTHOM MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOM
uHaykiuu. OJIC wHAyKnuu. 3akoH 3JIEKTPOMArHUTHOM uHaykuuu Dapanes.
Buxpesoe anekrpuueckoe none. Toku Pyko.

OJIC uHAYKUUM B MPOBOJHUKE, ABUKYIIEMCS B OJHOPOAHOM MarHUTHOM
noJe.

[IpaBuno Jlenua.

NupyktuBHOCTh. KaTylika WHIYKTMBHOCTM B LIENM IOCTOSIHHOTO TOKAa.
Asnenne camonnaykumu. IJ1C caMOMHIYKIIUY.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIIEKTPOMArHUTHOE MOJIE.

TexHu4ueckne yYCTpOWCTBA M TEXHOJOTMYECKUE IPOLECCHI: MHAYKIIMOHHAS
1e4Yb, COJICHOU/, 3aIlIUTa OT JICKTPU3ALNM TEJI IPU IBUKEHUU B MATHUTHOM I10JI€
3emui.

Hemoncmpayuu.

HaOmronenue siBneHust 3J1€KTPOMarHUTHON MHAYKIUU.

HccnenoBanne 3aBucumoctd OJIC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOI'O MOTOKA.



[IpaBuno Jlenna.

[Tanenune marauTa B alFOMUHUEBOM (MEIHOM) TpyoOe.

SIBeHne cCaMOMHAYKIIUH.

UccnenoBanne 3aBucuMoctd DJIC caMOMHIYKIHHA OT CKOPOCTH M3MEHEHMS
CHUJIBI TOKA B IIETIH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

HccnenoBanue ssBICHUS 3JIEKTPOMArHUTHOW MHIYKIIUH.

OnpeneneHne MHAYKIIMU BUXPEBOIO MArHUTHOTO TOJIA.

UccnenoBanue siBIEHUSI CAMOUHYKIIUH.

COopka Mo 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Pasznen 5. KosieOanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebarensHast cuctema. CBOOOIHBIEC KOJIEOAHMUSI.

Mapmonnueckue konedanus. Kunemarndeckoe M TUHAMHUYECKOE OIKMCAHUE.
DHepreTuuecKkoe ONMUCAHKUE (3aKOH COXPAHEHHS MEXaHWYECKOH sHepruu). BeiBon
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX DHEPTreTUYECKOro U
KMHEMATUYECKOTO OMUCAHUS.

Ammuintyna u ¢asza xonebanuil. CBsi3b aMIUITUTYAbl KOJEOAHUU HCXOJTHOM
BEJIMYMHBI C aMIUTUTYJaMHU KOJIeOaHUi €€ CKOPOCTH B YCKOPEHUSI.

[lepmon u dacrora komeOanuii. I[lepmonm manbix CBOOOTHBIX KoJieOaHUMN
MareMaTu4eckoro wmastHuka. Ilepuoa CBOOOIHBIX KOJEOAHUU MPYKUHHOTO
MasTHUKA.

[TonsaTue o 3aTyxarommux KojaedaHusx. BoinyxkieHHbIe Koiaebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHMe 3aTyxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOIEOAHMS.

TexHudyeckre yCTpOMCTBA U TEXHOJOTMUECKUE MPOIIECChl: METPOHOM, Yachl,
Kayeyu, My3blKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuce KoJe0aTenbHOrO IBUKEHUS.

Habmronenne He3aBUCMMOCTH MEpUOJia MaJIbIX KojieOaHUM rpy3a Ha HUTU OT
aMILTUTY/IBIL.

HccnenoBanune 3aTyxamux KoiueOaHWii U 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJIEOAHUI OT COMPOTUBIIEHUS.

UccnenoBanne konebaHUi TIpy3a HA MAacCUBHOM TNPYXKHHE C ILENbIO
dbopMUpOBaHUs IPEACTABICHUN 00 MI€aTbHON MOJIETU NPYKUHHOTO MasiTHUKA.

3aK0H COXpaHEHHsI SHEPTUH MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKICHHBIX KOICOAHHIA.

Habmronenue pezonanca.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKmuKym.



N3mepenue mnepuona CBOOOJHBIX KOJICOAHUM HUTSHOTO U MPYKUHHOTO
MasITHUKOB.

N3yuyenue 3ak0HOB IBIKEHUSA TeJa B X0/¢ KoueOaHUi Ha yIpyroMm MojBece.

N3yueHne n1BMKEHUSI HUTSHOIO MasTHUKA.

[IpeoOpa3zoBaHue SHEPIrUU B MPY>KMHHOM MasTHHKE.

NccnenoBanre yObIBaHUSI aMIUTUTY bl 3aTyXalOIIUX KOJIEOAHUM.

HccnenoBanre BEIHYKICHHBIX KOJICOAHHMIA.

Tema 2. Inexkmpomaznummnsie Ko1e0anus.

Konebarenpubiit koHTYp. CBOOOAHBIE BJIEKTPOMArHUTHBIE KOJeOaHUS B
uaearbHOM KoJjiebaTenbHOM KOHType. ®opmyna Tomcona. CBs3b aMILTUTYIIbI
3apszia KOHAeHcaTopa ¢ aMIUTUTY0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS YHEPTUH B UI€aTHHOM KOJIeOaTeTbHOM KOHTYDE.

3aTyxaromme AIEKTPOMArHUTHbBIC KoJieOaHusl. Brinyx/1eHHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaAHUS.

IlepemMenHbIi TOK. MOIMHOCTh MEPEMEHHOrO TOKA. AMIUIUTYAHOE H
JICHUCTBYIOIEE 3HAYCHUE CHWIbI TOKA W HAMNPSIKEHUS TPU pa3iudHor (opme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHHU.

CunyconJanbHbli NEPEMEHHBIA TOK. Pe3uMCTOp, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LIETIH CUHYCOMJAIBHOIO MEPEMEHHOI0 TOKAa. PE30HAHC TOKOB.
Pe3onaHc HanpskeHUi.

WneansHbiid  Tpancpopmatop. IlpomsBonactBo, mnepegaya u notpediieHue
3JIEKTPUYECKON IHEPIUU.

DKOJIOTUYECKHE PUCKU TMpPU MPOU3BOACTBE AJEKTpodHepruu. KymnbTypa
VICIIOJIb30BAHUS JJIEKTPOIHEPT MU B IOBCEIHEBHOM KU3HMU.

TexHu4eckue ycTpOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: JJIEKTPUUECKUAN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, JIMHUU JJEKTponepeaay.

Jlemoncmpayuu.

CBOOOIHBIE 2IIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTH 9aCTOTHI CBOOOIHBIX KOJIEOAHMI OT MHIYKTUBHOCTH U EMKOCTH
KOHTYpA.

OcuumiorpaMMbl AJIEKTPOMAarHUTHBIX KOJIEOaHUIA.

I'enepaTop He3aTyXarOUMX NEKTPOMArHUTHBIX KOJIEOaHUH.

Mogenp 3JIeKTpOMarHUTHOTO T€HEPATOPA.

BriHyX1€eHHbIE CHHYCOUATbHbBIE KOJIeOaHUs.

Pesucrop, kaTymika MHIYKTUBHOCTH M KOHAEHCATOp B LEMNU NEPEMEHHOIO
TOKa.

Pesonanc mnpum mnocienoBaTENbHOM COCAVMHEHUWH PE3UCTOpA, KATyLIKH
WHIYKTAUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO ¥ IPUHLIUM IEUCTBUS TpaHCchopMaTopa.



Mopens TMHUY IEKTPONIEPEAAYUH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanne NMepeMEHHOTO TOKA 4Yepe3 IOCIENOBATEIbHO COECIUHEHHBIE
KOHJICHCATOP, KATYIIKY U PE3UCTOP.

HaGntonenue 35eKTpoMarHiTHOrO pe30HaHCA.

UccnenoBanne paboThl HCTOYHHUKOB CBETA B IIEMHU IIEPEMEHHOT'O TOKA.

Tema 3. Mexanuueckue u 31eKmpOMAHUNIHbLE 60JIHbL.

MexaHuueckue BOJHBIL, YCIOBMS HX pacnpocTpaHeHus. Ilonepeunbie u
IPOJOJbHBIE BOJNHBL. llepron, CKOpOCTh pacnpoCTpaHEHWs W JIMHA BOJIHBL.
CBolicTBa MEXaHMYECKUX BOJH: OTpa)X€HHUE, IMpeloMJeHue, HHTepdepeHius u
nudpaKIus.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHUE OKPYKAIOIIEN CPEIBI.

DJNIEKTPOMATrHUTHBIE BOJHBI. Y CIOBUS U3JIYyYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBolicTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  MPEIOMIICHHUE,
noJsipusanus, uHTepdepeHuns u qudpaKims.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [[pUMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguoCBA3U 1 TeneBuaeHUs. Panqnonokanus.

DIIEKTPOMATHUTHOE 3arpsI3HEHUE OKPYKAKOLIEH CPEBI.

TexHu4yeckre yCTpoWCTBA M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTBI, pajap, paJuonpuéMHIK, TeIEeBU30p, aHTeHHa, Ternegon, CBY-neus,
YIIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jlemoncmpayuu.

OO6pazoBaHue U pacrpoCTPaHEHUE MTONEPEUHBIX U MTPOIOIbHBIX BOJIH.

Koneobiromeecs T€10 Kak HCTOYHHK 3BYKA.

3aBUCUMOCTb JUJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUI.

HabGntonenue orpakeHus: ¥ NpeaoOMIICHHS] MEXaHUYECKUX BOJIH.

Hab6ntonenue nnrepdepenninu u qudpakiini MEXaHUYECKUX BOJIH.

AKYCTHUUYECKHUUN PE30HAHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHHUE.

Halntonenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIO0M u
4acTOTOM KoJIeOaHUI.

UccnenoBanne CBOMCTB DJIEKTPOMAarHUTHBIX BOJIH: OTpa)KeHUe,
npenoMiIeHue, MOoNIpr3anus, JTUPpakius, uHTepdepeHus.

OOGHapyxeHue nHPpakpacHOro U yiabTpaduoIeTOBOrO U3TyUCHUM.

Yuenuueckuit skcnepumenm, nadvopamopnsie padomul, npaKmuKym.



N3yueHue napaMeTpoB 3ByKOBOW BOJIHBI.

N3yueHne pacnpocTpaHEeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonuHENHOE pacupOCTpaHEHUE CBETa B OMHOPOAHOU cpene. JIyu cBera.
To4euHbI UICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHBI oTpaxkeHus cBeta. [locTpoeHue n3zobpaxeHuit B
riockoM 3epkaiie. Cdepuueckue 3epkaa.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKa3aTelNb
npenomMieHusi. OTHOCUTENBHBIN MOKA3aTelb NpeaoMiIeHus. [I0CTOSHCTBO 4acTOThI
CBETa M COOTHOIIECHWE JUIMH BOJH MPU IIEPEX0AE MOHOXPOMATHYECKOIO CBETA
yepes rpa’ully pasjielia IByX ONTHYECKUX Cper.

Xon myueit B mpusme. Jucnepcusi cBera. ClOXHBIM cocTaB O€IoOro CBera.
[IBer.

[TotHOE BHYTpEHHEE OTpakeHue. lIpenenbHblii yroia IMOJHOrO BHYTPEHHErO
OTpaXEHUS.

CoOuparomiue ©  pacceuBaromue JduH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHME W ONTUYeCKass CuJia TOHKOW JIMH3BL. 3aBUCUMOCTHh (DOKYCHOIO
paccTosiHUsl TOHKOM cepruyecKoil JIMH3bI OT €€ T'€OMETPUM U OTHOCUTEIBHOIO
IIOKA3aTelsl PEIOMIICHHUS.

dopmyia TOHKOU JIMH3BL. Y BEJIMYCHUE, JABAEMOE JTUH30M.

X0 ayda, NPOLIEAIIErO JIMH3Y IOJl MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckod ocu. IlocTpoeHne wu300pakeHU TOUYKM U OTpe3Ka MNpsSMON B
cOOMparoIUX U PACCEUBAIOIINX JMH3aX U UX CUCTEMAaX.

OnTtuyeckue npubopsl. Pazpemaromas crnocoOHOCTh. [1a3 kak onruyeckas
cucrema.

[Ipenensl MPUMEHUMOCTH T€OMETPUIECKON ONITUKH.

BonnoBas ontuka. HWurepdepenuusi cBera. KorepeHTHblE HCTOYHHUKH.
VYcaoBust HaOMIOEHWS MaKCUMMyMOB M MHUHUMYMOB B HWHTEPGEpPEHIIMOHHON
KapTUHE OT JIByX KOIEPEHTHBIX HCTOYHHUKOB. [Ipumepsl Kiaccuueckux
UHTEP(EPEHIIMOHHBIX CXEM.

HNudpakius cBera. JlubpakiuuoHHas pemérka. YCIOBUE HaOIIOICHUS
[JIaBHBIX ~MAaKCMMYMOB IIpM NAJCHHWM MOHOXPOMAaTHYECKOrO CBETa Ha
TUhPaKIOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHudecKkne YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLECCHI: OYKH, JIyIa,
MepUCKOMN, QoToanmnapar, MHUKPOCKOI, MPOEKIIMOHHBIN ammapar, MPOCBETICHUE
OIITHKY, BOJIOKOHHASI ONTHKA, TU(GPAKIIMOHHAS PENIETKA.

Hemoncmpauuu.

3aKOHBI OTPAYXKEHHUSI CBETA.



HccnenoBanre npeoMIIeHHs CBETA.

HalGntonenune noaHoro BHyTpEeHHETo oTpaxeHusi. Mojiens cBeToBoa.

HccrnenoBaHnne xoma CBETOBBIX IYYKOB YEpPE3 IUIOCKOMApAILIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpOocKomna, TEIECKONna.

Hab6ntonenune nnrepdepennnm cera.

HaOntonenue BeTOB TOHKUX IIEHOK.

Habmonenue nudpakiuu ceera.

N3yuenne nudppakimOHHON peIETKY.

HaGnronenune nudpakiinoHHOTO CIIEKTpA.

Habmronenue nucnepcuu cBera.

Hablntonenue nonasipuzannu CBeTa.

[IpumeHeHre noNApOUI0B ISl U3YUEHHS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

W3mepenne nokasaTess NpeaoMIICHHs CTEKIIA.

UccnenoBanre 3aBUCUMOCTH (POKYCHOT'O pAacCTOSIHUS OT BemiecTBa (Ha
OpUMEPE KUIKUX JIHH3).

N3mepenne PoKyCHOr0 pacCTOSTHUS PACCEUBAIONTUX JIMH3.

[Tomyuenune n300pakeHus B CUCTEME U3 TIOCKOTO 3€pKaJia U JIMH3HI.

[Tomyuenue n300paxkeHus B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue Te1ECKONUYECKUX CUCTEM.

HabGmonenune nudpaxiuu, uaTepPEpeHIINN U MOISIpU3aIMU CBETA.

W3y4yeHue noaspu3anmm cBeTa, OTPaXKEHHOIO OT IOBEPXHOCTH IU3JIEKTPHUKA.

N3ydenne unTepdepeHIny 1a3epHoro U3IyudeHus Ha ABYX LIENSX.

Habmonenne nucnepcun.

HabGntonenue u uccnenoBanue AUQPPaKkImOHHOTO CIEKTpa.

HN3mepenune 1MHbBI CBETOBOM BOJIHBI.

[Tomydenue criekTpa M3Ty4yeHUs] CBETOAMOMAA MPHU MOMOIIN AUPPAKIIHOHHOM
PELIETKY.

Paspaes 6. OcHOBBI clIeIHAJIBLHON TEOPUU OTHOCUTEJIbHOCTH.

['panuubl  OPUMEHUMOCTHM  KJIACCMYECKOM  MmexaHuku.  [loctynarsl
CHEeUaTbHOW TEOPHUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeobGpaszoBanust  Jlopenna.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHU U COKPAILEHUE JIJIUHBI.

DHeprus U UMNYJIbC PENSITUBUCTCKON YaCTHUIIBI.

CBsI3p Macchl C JHEPrUErd U UMITYJILCOM PEIATUBUCTCKON YaCTULIbL. DHEPTHS
MOKOSI.



TexHuueckue yCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECCHl: CIYTHUKOBBIE
NpUEMHUKH, YCKOPUTEHU 3aPSKEHHBIX YaCTHII.

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpPHBIE PAOOTHI, MPAKTUKYM.

OnpeneneHue uUMIyJbca W SHEPrUU  PEISATUBUCTCKUX  YacTl (IO
(dororpadusM TpeKOB 3apsSKEHHBIX YACTUL] B MATHUTHOM I10JI€).

Pazgen 7. KBantoBas ¢usuka.

Tema 1. KopnyckyaapHno-60110860ii oyaiusm.

PaBHOBecHOE TemIOBOE M3Iy4YeHHE (M3IydyeHHE aOCOIIOTHO YEPHOTO TENa).
3akoH cmemenus: Buna. ['unore3a [1nanka o kBaHTax.

@DOTOHBI. DHEPrusi U UMIYJIbC (POTOHA.

®oroaddext. Onbitel A. I'. CroneroBa. 3akonbsl porodddekra. YpaBHeHHE
Ounmreina g pororpdexra. «KpacHas rpanuna» Goroaddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JIaBJIEHHME CBEeTa Ha aOCOJIFOTHO
MOTJIONIAIONIYI0O W aOCOJMIOTHO OTpakaroulyto mnoBepxHocTh). OmbiTel 1. H.
JleOenena.

BonnoBsie cBolicTBa yactul. Bosnbl ne bpoins. [{nuHa BoaHb! ne bpoiss u
pa3Mepbl 00JacTH JIOKAJIM3aUUu JBIXKylleWcs dactuibl. KopnyckyispHo-
BOJIHOBOM Ayanu3M. J{udpakius 31eKTpoHOB Ha KpUCTAIIaX.

Crnenuduka nsmepenuit B Mukpomupe. COOTHOIIEHUSI HEONPEeIEHHOCTEN
I'eitzenbepra.

TexHu4yeckrue YCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: CIEKTPOMETD,
¢dorosnemMeHT, (OTOJATUMK, TYHHENIbHBIA MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIMO/I.

Hemoncmpayuu.

®oTord(deKT Ha yCTaHOBKE C IIMHKOBOM TIACTUHOM.

UccnenoBanue 3akoHOB BHEHIHEro potoaddekra.

WccnenoBanre  3aBUCUMOCTH  CONPOTHBIICHHUS  MOJYIPOBOAHUKOB  OT
OCBEILLIEHHOCTHU.

Ceeroguon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

UccnenoBanue Gporope3nucropa.

N3mepenne nmoctostaHOM [limanka Ha ocHOBE uccienoBanus Gorodddexra.

HccnenoBanre 3aBUCUMOCTHY CUITBI TOKA YEPE3 CBETOIMOJ] OT HAIPSKEHUSI.

Tema 2. Dusuka amoma.

OneITEl IO HCCIEAOBAaHUIO CTpPOEHMs aroma. llnmanerapnas Mopenb aroma
Peszepdopna.

[Toctynatel bopa. M3nyuenue u nornomnieHue GOTOHOB MpU NEPEXOAE aToMa
C OJTHOTO YPOBHS SHEPTUU Ha JPYTOM.



Bunsl ciektpoB. CieKTp ypOBHEN Y3HEPTUH aTOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJIEHHOE U3J1y4YeHHEe cBeTa. Jlazep.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE ITPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBII KOMIIBIOTEP.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabmroneHune muHEHYaTHIX CIIEKTPOB.

Y CTpONCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTHLL.

Onpenenenne JIMHBI BOJIHBI Ja3€pPHOTI0 U31yYCHHUS.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

Habmronenune mmHEHYaTOrO CriekTpa.

HccnenoBanne CrieKTpa pa3peKEHHOrO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocrosinHou Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACHIUY,.

Hyxnonnas mogens siapa ['eiizenOepra—MBanenko. 3apsa sigpa. MaccoBoe
yucio sapa. M3oromnsl.

PanuoaktuBHOCTh. Anbda-pacnaa. DNEKTPOHHbIA M MO3UTPOHHBIA Oera-
pacnan. ['amma-usnydeHue.

3aKOH pPaJMOAaKTUBHOrO pacnaaa. PaguoakTUBHBIE H30TONBI B IMPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 M3Iy4eHUs. BiusHue paavoOakTMBHOCTH Ha >KHUBBIE
opranu3mbl. EctecTBeHHbI (OH n3mydueHus. Jlozumerpus.

DHeprusi CBs3U HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT maccsl spa.

SAnepusie peakiuu. [denenne u cuntes saep. Anaepueie peaktopsl. [Ipobiaembl
YIPAaBIIEMOr0 TEPMOSAEPHOIO CHHTE3a. ODKOJOTMYECKHE ACMEKThl PpPa3BUTHUSA
SIEPHON YHEPIETUKMU.

MerTozsl perucTpaly U UCCIEIOBAHUS AIEMEHTAPHBIX YaCTHII.

dyHIaMEHTaJbHbIE B3aUMOJCWUCTBUA. bapuOHBI, ME30HBI M JICITOHBI.
[IpencraBnenne o CtanaaptHoil Mmoaenu. KBapk-riitooHHAss MOJENb aPOHOB.

®usznka 3a npenenamu CrangapTtHO Moxenu. TE€MHas maTepus U TEMHas
SHEPTHUSl.

EnuncTBO Quznueckoi KapTUHBI MUpA.

TexHu4yeckue yCTpoMCTBa U TEXHOIOTHUYECKUE IPOLIECCHI: JO3UMETP, Kamepa
BunbcoHa, saepHbIi peakTop, TEPMOSAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsi TOMOrpadusi.

Yuenuueckuit skcnepumenm, navopamopnsie padomul, npaKmuKym.

HccnenoBanue TPEKOB YacTHIL (110 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO (POHA C UCTIOIB30BAHUEM J103UMETDA.

N3yuenue noriomieHus: 6€Ta-4yacTull alTFOMUHUEM.

Paspaes 8. DiieMeHTHI ACTPOHOMUM U aCTPOGU3HKH.



Dranbl pa3BUTHSL aCTpoHOMUU. [IpuKinagHOe U MUPOBO33PEHUECKOE 3HAUEHNE
acTpoHOMHH. [IpuMeHUMOCTh 3aKOHOB (U3UKUA JJIsi OOBSICHEHUS MPUPOJIBI
KOCMHYECKUX 00BEKTOB.

Meroasl acTpoOHOMHUYECKUX HcclenoBanuil. CoOBpeMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PAJANOTENIECKOIbI, BHEATMOC(EpHAsT aCTPOHOMHMUS.

Bun 3Bénnoro nHeba. Co3Be3qus, sSpKU€ 3BE3NBI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeunas cucTeMa.

Comnuie. ConmHeunast akTUBHOCTb. icTounuk sneprun ConHua u 3BE3 .

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHUKU. J[MarpamMmma «CreKTpaabHbINA KJ1acC —
CBETHMMOCTB». 3BE31IbI TJIABHOM ITIOCJIEAOBATEIILHOCTH. 3aBUCHMMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIENOBATEIIBHOCTU. BHYTpEHHEE CTpoeHue
3B€31. COBpEMEHHBIE MPEJACTABICHHUS O MPOUCXOXKACHUH U 3BoMonuu ColHIA U
3BE31. DTanbl )KU3HU 3BE3 .

Muneunbiii I[lyts — Hama T'amaktuka. Ilonmoxkenue u aBwxkeHue CosHIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. UEpHbIE ObIPBI B Apax
rajaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa06a. Paz0eranue rajiakTuk.
Teopust bonbmioro B3peiBa. PeMkTOBOE M3yYeHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnnlie mpobieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus.

Habmronenus 3B€3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITHIOTEPHBIX TPHIIOKCHHUH TSI ONPEICTICHUS TTOJIOKESHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro moiylmiapus U SpKue
3BE3JILI.

Habmonennss B Teneckon JIyHbl, IIaHeT, TyMaHHOCTEH U 3BE3HBIX
CKOILJICHU.

DuU3NYeCKU NPAKTUKYM.

Cnoco0bl u3MepeHus: PU3NYecKuX BEIUYUH C UCIOJIh30BAaHUEM aHAJIOTOBBIX
U IUQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCHTEIIBHBIC MOTPEITHOCTH U3MEPEHUN (PU3UICCKUX BEIIMYHH.
OrueHKa rpaHul] HOTPEUTHOCTEN.

[IpoBeneHne KOCBEHHBIX  HW3MEPEHHMM, HCCIEAOBAHUM  3aBUCUMOCTEMN
bU3MYECKUX BEIWYWH, MPOBEpKa NPEIJIOKEHHBIX TUIOTEe3 (BbIOOp u3 pabdor,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pazgenax «YUCHHYECKHHA  DKCIIEPUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM).

O06o0maroiiee NOBTOPEHUE.



O6o0uIeHne U cucTemMaTu3alus CoaepKaHus pas3nenoB Kypca «MexaHukay,
«MonekynspHas pu3UKa U TEPMOJUHAMUKAY, «IIeKTpoauHaMukay, «Konebanus
U BOJHBI», «OCHOBBI CIEHHAIBHOM TEOPUM OTHOCHUTEIBHOCTHY», «KBaHTOBas
busnkay, « IMEMEHTHI ACTPOHOMHH B aCTPOPUZHKI».

Ponr ¢Qu3uku u acTpoHOMUM B IKOHOMHUYECKOW, TEXHOJIOTUYECKO,
COLIMAJILHOM M ATUYECKOM cepax NesTeTbHOCTH YeloBeKa, pojib U MECTO (PU3UKHU
U aCTPOHOMHH B COBPEMEHHOUW Hay4YHOW KapTHHE MHUpA, 3HAUCHUE OMHCATEIbHOH,
CUCTEMATU3HUPYIOIEH, OOBSICHUTEIIBHOW W  MPOTHOCTUYECKOW  (yHKITUN
(uznueckoi Teopuu, poiib GU3NUECKOW TEOPUU B (POPMUPOBAHUM MPEACTABICHUI
0 (u3nuecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTHUHBI MUpa B OOIIEM PNy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEICTABICHUN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H.

N3yuyenne kypca ¢usuku yrayonénHoro ypoBHa B 11 kiacce
OCYUIECTBIISIETCS. ¢ YUETOM COJIEpKAaTEeNIbHBIX MEXIPEIMETHBIX CBSI3el ¢ KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpauu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUSA, C6A3AHHbBIE C UZYUECHUEM MENMOO08 HAYUHO20
nOo3HaHuA: SBICHHWE, HAy4YHbIA (DAaKT, rUmoresa, (Qpuanyeckas BEIWYMHA, 3AKOH,
TeOopus, HAONIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTETBHBIE MPUOOPHI, I POBast 1abopaTopHsl.

Mamemamuka: pelIeHUE CHCTEMBl YpaBHEHUWU. TpUTrOHOMETpUYECKHUE
(YyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJ€CTBO. BEKTOpPhI M MX NPOEKIMM HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 3neMeHTapHBIX GyHKUMNA. [Ipu3Haku MomoOOuUs TPEyroIbHUKOB,
oTpeieNIeHHE TUIOMIAIN TIOCKUX (PUTYp U 00bhEMa Tell.

buonozun: >nekrpuyeckue SBIEHUS B JKUBOM MPUPOJE, KoOJIeOATEIbHBIE
JIBWKEHUST B SKMBOM MPUPOJIE, SKOJIOTMYECKUE PHUCKH TMPU TMPOU3BOICTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYXKaWoIIed  cpesbl,
yJIbTPa3ByKOBasl JIMATHOCTHKA B MEIWLMHE, ONTHYECKHE SBIECHUS B KUBOU
MIPUPOJE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTAINIMYECKAs! CTPYKTYpa TBEPABIX
TEN, MEXaHU3Mbl OOpa30BaHMS KPUCTAUIMUECKOW PEIIETKH, CHEKTpaIbHBIN
aHAJIN3.

T'eocpagpua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Py,
dboTochEMKA 3eMHOM MOBEPXHOCTH, cericmorpad.

Texnonocusa: TNpUMEHEHHE TIOCTOSHHBIX MArHUTOB, 3JEKTPOMAarHUTOB,
ANIEKTpOJBUTraTeNb SIkoOM, reHepaTop MEepeMEHHOro TOKa, MHIYKLIMOHHAs Ieub,
JMHUY 3JIEKTpONepenay, dJIEKTPOIBUIaTeNb, paaap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, TtenedoH, CBY-neub, ynbTpa3ByKOBas JIUAarHOCTUKAa B TEXHHKE,



HpOGKHHOHHBIfI arrapar, BOJOKOHHAA OIITHKA, COJTHCUHAs 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPpHAA SHEPI'CTUKA U 3KOJIOTHYCCKUC ACIICKThI e€ Pa3BUTHA.



ITNIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMBI 10O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDI

JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUsA Yy4eOHOoro mnpeamera «Duzuka
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTh O0YYAIOIIMXCS PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEH MO3ULUEN JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM LEHHOCTSIM POCCHICKOro O0OIleCTBa, PACIIMPEHUE KUZHEHHOI'O
OMbITa U ONbITA JEATEILHOCTU B MPOLIECCE peAIU3allid OCHOBHBIX HANpPABICHUN
BOCIIUTATENIbHOU JIEITEIIbHOCTH, B TOM YHCJIE B YACTH:

rPa’kIAHCKOr0 BOCTIMTAHUSA:

e C(OPMUPOBAHHOCTH  TpaXXIAHCKOM  MO3ZUIMM  OOY4YaIoOIIerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OONICYEIOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPaTUYECKHUX [IEHHOCTEM;

e TOTOBHOCTbH BECTHU COBMECTHYIO JE€SITEIBHOCTh B HHTEPECAX IPaKIaHCKOIrO
oOmiecTBa, y4acTBOBaTb B CaMOYIIPaBIE€HWH B  00pa30oBaTEIbHOM
OpraHu3alnuy;

e YMEHHME B3aUMOJICUCTBOBATh C  COLUMUAJIBHBIMHU  WHCTUTYTaMH B
COOTBETCTBHUH C UX (QYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMAaHUTAPHOMN U BOJIOHTEPCKOU JIEATEIBHOCTH.

NATPHOTHYECKOT0 BOCIIMTAHUS:

e c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXxJaHCKOU WJICHTUYHOCTH,
NaTPUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTUKEHUAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOI'0 MOBEICHUS;

e CIIOCOOHOCTH OIIEHUBATH CUTYAIIMI0O U MPUHUMATh OCO3HAHHBIEC pPEIICHUS,
OpUCHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IIEHHOCTH, B TOM
YHUCJIE B NEATEIILHOCTH YUYEHOI0;

e OCO3HAHHUE JIMYHOI'O BKJIa/Ia B MOCTPOCHUE YCTOMYMBOIO OYIyIIEro.

3CTETHYECKOr0 BOCTIMTAHUA:

e OCTETHUYECKOE OTHOLICHME K MHPY, BKIIOYAsA OCTETUKY HAY4YHOI'O
TBOPUYECTBA, MPUCYILET0 (PU3NUECKON HAYKE.

TPY/A0BOI0 BOCIIUTAHMS:



HWHTEpEC K pa3IudHbIM chepaM MpodecCHOHaTBLHON AeITEIBHOCTH, B TOM
YHUCIe CBSI3aHHBIM C (QU3MKOH W TEXHHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOp OymyIiel mpodeccuu 1 peaaTn30BbIBATh COOCTBEHHBIC
KU3HCHHBIC TUTAHBL;

FOTOBHOCTh W CIIOCOOHOCTH K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO B
o0mactu (PM3MKYU HA MPOTSHKEHUH BCEH JKU3HU.

IKOJIOI'H4Y€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJOTUYECKON KYJIbTYphI, OCO3HAHHE TI00aTHHOTO
XapakTepa dKOJIOrMYECKUX Ipo0JIeM;

IUIAaHUPOBAHUE U OCYLIECTBIIEHHE NEHCTBUII B OKpYyXarolleW cpene Ha
OCHOBE 3HaHUS 1ieJIel yCTONYHMBOIO Pa3BUTHUS YEIOBEUECTBA;

pacIIMpeHue OmbITa ACATENbHOCTH SKOJIOTMYECKON HAlpaBICHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUU 1O (PU3UKE.

IHMEHHOCTHU HAYYHOTO MO3HAHMSA

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3NIECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEeATEIbHOCTH, TOTOBHOCTh B MpOILECCE
U3y4eHUs (PU3MKH OCYHIECTBIATh MNPOEKTHYID M UCCIEI0BATEIbCKYIO
NeSITEeNbHOCTh MHIWBUIYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS
Bba3oBble JJornuecKue 1eCTBUSA:

CaMOCTOATENbHO  (OPMYJIHPOBaTh U AKTyaJIM3UpPOBAaTh  IPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENN ACSITENbHOCTH, 33/1aBaTh MapaMETpPbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBISITh  3aKOHOMEPHOCTH UM IIPOTMBOPEYUS B PACCMATPUBAEMBIX
(U3NYECKUX ABJICHUSX;

pa3pabaThiBaTh IJIaH PEHICHUsS MPOOJIEMBI ¢ Y4ETOM aHaIU3a UMEIOLIUXCS
MaTepUabHbIX U HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3YIBTATOB LIENSAM, OLICHUBATh PUCKH MTOCIEACTBUN NEATEIBHOCTH;
KOOPJIMHUPOBATh M BBIMNOJHATH pPabOTy B YCIOBHUSX pEaIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccieaoBarTe/IbCKHe IeiiCTBUSA .

BJIAJCTh HAYYHOH TEPMHUHOJIOTHECH, KIIFOUEBBIMU MOHATHSIMH U METOJaMH
bu3nuecKol HAyKu;



BJIAJCTh  HaBBIKAMH  Y4COHO-UCCIICMOBATEILCKOW M MPOCKTHOM
JESITENFHOCTH B 00JACTH (DU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITETLHOMY TIOMCKY METOJIOB peIIeHHus 3anad  (PU3UIEeCcKOoro
collep KaHus, IPUMEHEHHUIO PA3IMIHBIX METOJIOB TTO3HAHUS;

BIAJCTh BHUJAAMH JICATCILHOCTH 110 TIOJYYCHHIO HOBOT'O 3HAHHS, €r0
UHTEPIPETalii, TPEoOPa30BaHUIO M TIPUMEHEHHUIO B PA3IIUYHBIX YIEOHBIX
CUTYaIlUsiX, B TOM YHWCJIC MPHU CO3JaHHHM YYEOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBIISITh TIPUYUHHO-CIICJCTBEHHBIE CBSI3W WM aKTYaJIM3WpOBaTh 3aaady,
BBIIBUTATh THUMNOTE3y €€ pemeHus, HaXOAUTh AapryMEHThl JiA
JI0Ka3aTeNbCTBA CBOMX YTBEPKICHUM, 3aJaBaTh IMapaMeTpbl U KPUTCPHH
peleHus;

aHAIM3UPOBATh TOJYYCHHBIE B XOJI¢ PEIICHHUS 3aJa4ydl Pe3yJIbTaThl,
KPUTHYECKU OIEHUBATHh UX JJOCTOBEPHOCTD, MPOTHO3MPOBATH H3MCHEHNE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEILHOMN
JESATETHbHOCTH, B TOM YHCIIC TIPH U3YICHUH (PU3UKY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HaHHUA 1O (U3NKE B TMPAKTUYECKYIO O0JIaCTh
KU3HENIEATETLHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTeH;
BBIJIBUTATh HOBBIC UCH, MPEJIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHSI,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOMYCKAIOIINE abTePHATHUBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIa/IETh HABBIKAMHU MONydeHHUs MHGopManuu (PU3NUECKOro Cojaep KaHus
U3 MCTOYHHMKOB Pa3HBIX THIIOB, CAMOCTOSTENBHO OCYLIECTBIIATH ITOMCK,
aHaJIU3, CHUCTEMATU3AIMI0 M WHTEpPHpeTalui0 HH(POpMalUU pa3IuYHbIX
BUJIOB U (hOPM Ipe/ICTaBICHMUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(POpPMALIHH;

UCIIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAIIMOHHBIX
TEXHOJOIMA B  PEUICHUM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W
OpPraHM3allMOHHBIX 3a/ady C COOJII0JIeHHEeM TpeOOBaHUN SPrOHOMUKH,
TEXHUKHA O€30MaCHOCTH, TUTHEHBI, PECypcOoCOEpex eHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHOW 0€30MaCHOCTH;

co371aBaTh TEKCThl (PU3UYECKOTO CONEpKaHUs B pa3Iu4HbIX (opMarax c
yu€TOM Ha3HaueHHss WHGOpMalMKU M LEJIEeBOM ayAUTOpUM, BBIOUpas
ONTUMABbHYIO (POPMY IIPEACTABICHUS U BU3YyaTH3AIIH.

KoMMyHHMKAaTHBHBIE YHHBeEpPCaJbHbIE Y4eOHbIe NeCTBHS:



OCYUIECTBJIATh OOIIEHWE Ha ypokax (U3MKHU W BO BHE-YPOUHOU
NESATENbHOCTH;

pacrno3HaBaTh IMPEANOCHUIKM KOH(DJIUKTHBIX CHUTyallMii W CMsryarh
KOH(JIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOK TOUYKY 3PEHUS C MCIIOIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATb W MCIHOJB30BaThb  IPEUMYIIECTBA  KOMAaHIHOW U
VHAUBUIYaJIbHON pabOThL;

BbIOMpATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBHMA C YYETOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEHN Ka)XX0r0 YjeHa KOJICKTHUBA,;

IIPUHUMATh L€IM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATHL U
KOOPAMHUPOBATh JEUCTBUS 1O €€ JOCTHXKEHHUIO: COCTABJIATH IUIAH
NENCTBUM, paclpenessaTh pOJId C YYETOM MHEHUN YYaCTHUKOB, 00CYX AaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4eCTBO CBOETO BKJIAJAa W KaXJOr0 y4aCcTHHUKA KOMaHIbl B
O0IIMii pe3yNbTaT Mo Pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/iaraTtb HOBBIE ITPOEKTHI, OLICHWBATh HJEH C ITO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEAECHHUE B PA3IUYHBIX
CUTyallusiX,  MpOSBIATH  TBOPYECTBO U  BOOOpakeHHE,  OBIThH
VHULIMATUBHBIM.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE JeiiCTBUSA
Camoopranmu3anus:

CaMOCTOATEJIBHO ~ OCYILECTBIISITh ~ [O3HABATENbHYIO  JIEATEIBHOCTH B
obnmactu (U3MKK M AaCTPOHOMHH, BBIABIATH NPOOJIEMBI, CTaBUTh M
dbopmynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIAH PEUICHUs PACUETHBIX U KaYECTBEHHBIX
3a/1a4, TUIaH BBIMOJIHEHUS MPAKTUYECKONW paboThl ¢ y4ETOM HMEIOUINXCSA
pECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANIOUYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacliMpATh ~ paMKd ~ y4eOHOTo  TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTECHNM;

JieaTh OCO3HAHHBIM BBIOOp, APryMEHTHpPOBATh €ro, OpaTeh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

Croco0CTBOBaTh (OPMUPOBAHUIO M TPOSBICHUIO APYIUIIMU B 00JACTH
($U3MKHU, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIA M KYyJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJH), AMOIMOHAJILHBIN UHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LETISIM;

BJIaJICTh HABBIKAMHM II03HABATEIILHOM peQIeKCMM KaK OCO3HAHUs
COBEPILIAEMBIX JEHUCTBUM U MBICIUTEIIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHHMIA;

UCIIONIb30BaTh MNPUEMBI pedIIeKCUU [JIs OIEHKH CUTyalluH, BbIOOpa
BEPHOT'O PEIICHHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IMPHUHUMATH PELIEHUA IO HX
CHUYKCHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JAPYrUX IIPU aAHAIU3E PE3YJIbTaTOB
JIeSITeNIbHOCTH;

NPUHUMATH Ce0sl, TOHUMAs CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI M APryMEHThI JAPYrUX IPU AHAIU3E PE3YJIbTATOB
JIeSITCILHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA OLMTHOKH.

B mporiecce mocTKeHUs JIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MPOTPAMMBI 10
dbuzuke JIsi ypoOBHS CpeaHero oOimero o0pa3oBaHHs Yy 00ydYaronIuXxcs

COBEPIIIECHCTBYETCS AMOIMOHATbHBIN UHTEJUIEKT, MpEANoJararomii
c(hOpMHPOBAHHOCT:
e CAaMOCO3HAHHWs,  BKJIIOYAIOIIEr0  CIOCOOHOCTh  IMOHHMMaTh  CBOE

IMOLIMOHAJILHOE COCTOSIHUE, BUAETh HANPABIECHUS Pa3BUTHs COOCTBEHHOMN
SMOIIMOHANILHOM c(epbl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBaHUs, BKIIOUYAOIIEr0 CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEIEHUE, CIOCOOHOCTh AJaNTUPOBATHCS K
AMOLIMOHAJIBHBIM W3MEHEHUSIM M NPOSBIATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMY, BKIIIOYAOIIECH CTPEMIICHHE K JOCTHKEHUIO LEIH
U yCIIEXy, ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHE JEHCTBOBATh, UCXOIS U3
CBOHX BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOWEH CIOCOOHOCTh MOHUMATh  AMOILIMOHAJIBHOE
COCTOSIHME JPYI'MX, YYMTHIBATh €r0 IPU OCYUIECTBIECHHUU OOIICHMS,
CIIOCOOHOCTH K COYYBCTBHIO M COIIEPEKUBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATH
OTHOUIEHUSI C JPYTUMH JIOJIbMH, 3a00TUTHCS, MPOSIBIATH HHTEPEC U
pazpenaTb KOHQIIUKTBHI.

ITPEJMETHBIE PE3YJIBTATDBI



K konmy oOydenuss B 10 knacce mnpenMeTHbie pe3yibTaThl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHMIA:

NOHUMATh POJb (U3UKK B  OKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM U 3TUYECKOM cdepax AesITeNbHOCTH
YeJIOBEeKa, Pojib U MECTO (PU3MKU B COBPEMEHHON HAay4YHOW KapTUHE MHUPA,
3HAUYEHHUE OINMCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHON U
NPOrHOCTHYECKOW  (QYHKIUN  (U3HMYECKOM TEOpUM —  MEXaHUKH,
MOJIEKYJIAPHOM (DU3UKK M TEPMOJUHAMHKHU, POJIb (DU3MUECKON TEOpHUU B
(OpMHUPOBAHUU MTPEACTABICHUNA O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSI NPUMEHUMOCTH Mofene (uanyeckux Tel u
nporeccoB (SIBIEHUM): WHEpIHUAIbHAs CcHUCTeMa OTCuYéTa, aOCOIIOTHO
TBEPOE TEN0, MAaTepHajbHasi TOYKA, PABHOYCKOPEHHOE JBHKECHMUE,
CBOOOMHOE mMajeHue, alCONIOTHO ymopyras aedopmaiusa, abCOTOTHO
yHOpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIENU Tra3a, KUAKOCTH
U TBEPAOro (KPUCTALTUYECKOr0) Tela, UJIeadbHbIM a3, TOUCUHBIN 3apsij,
OTHOPOJHOE DJIEKTPUYECKOE IT0JIE;

paziuyath YCJIOBHUS (TpaHULbl, O0JACTH) MNPUMEHUMOCTH (HUBUUYECKUX
3aKOHOB, MOHUMATh BCEOOIIMH XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YAaCTHBIX 3aKOHOB;

aHAIM3UPOBATh M OOBACHATH MEXAaHHMUECKHE TIPOLECChl M SIBICHMA,
UCIOJIb3Ysl OCHOBHBIE TIOJIOKEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOro ABMXKEHUS, (HOPMYJbl KUHEMATUKH PABHOYCKOPEHHOI'O
NBIDKEHUs, TIpeoOpa3oBanus [anmumnes ajis CKOPOCTH U TepeMelieHus,
3akOHbl HpIOTOHA, TMPHUHIMUII OTHOCUTENBHOCTH [l amuies, 3akoH
BCEMHUPHOI'0 TATOTEHMSI, 3aKOHbI COXPAHEHUSI UMITYJIbCAa U MEXaHUYECKON
SHEPruu, CBS3b PAOOTHI CHJIBI C U3MEHEHHEM MEXaHUYEeCKOH HHEepruu,
yCIIOBHUS paBHOBECHS TBEPAOrO Tena), MPU STOM HUCIOJIb30BaTh
MaTeMaTU4YECKOe BBIPAKECHHE 3aKOHOB, yKa3bIBaTh YCIIOBUS
NPUMEHUMOCTH (PU3UUECKUX 3aKOHOB: MpeoOpa3oBanuii ["anumes, BToporo
U TPETbEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPaHEHUS HMIYyJbca H
MEXaHWYECKOUN SHEPTUH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHbIe monoxkeHUss MKT wu 3akoHBI MONEKYIIpHOH (QU3HKK U
TEPMOJIMHAMUKHU  (CBSI3b  JIABJIICHHSI HWACAIBHOIO Ta3a CcoO cpeaHen
KMHETUYECKOW SHEPruel TEIUIOBOTO JBMKEHUS W KOHLIEHTPALMEN €ro
MOJIEKYJI, CBs3b TEMIIEpaTypbl BELIECTBA CO CpEAHEH KHHETUYECKOU
JHEpPruel TEIUIOBOI'O JBUKEHUS €ro YacTHL], CBSI3b JIaBJICHUS WICATIBHOIO
raza C KOHUEHTPAalMEW MOJIEKYJ M €ro TEeMIEpaTypor, ypaBHEHHE
MenneneeBa—Knaneiipona, mnepBbIdA 3aKOH TEPMOIAWHAMUKH, 3aKOH



COXpPaHEHMS] SHEPIUU B TEIUIOBBIX MPOIECCax), MPU STOM HCMOIL30BaTh
MaTEMaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
MIPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—KanelipoHa;

aHAIM3UPOBATh U OOBSICHATH DJIEKTPUUYECKUE SIBICHUSA, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOJAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kyiona, MOTEHINAIBLHOCTh
AIEKTPOCTATUYECKOTO T0JIA, MNPUHUIUN CYNEPHO3UIUUA DIEKTPUUECKUX
MoJIEH, IPU ATOM YyKa3biBash YCIOBHUSI MPUMEHUMOCTH 3akoHa Kymona, a
TaKKe€ MPAKTUYECKU BAXHBIE COOTHONIEHHUS: 3aKOHbI OMa JJIs ydacTka
Uenu Y JJI 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[[xoymsa—JleHia,
npaBuiia Kupxroda, 3akonsr @apajes 4151 2JIEKTPOIIN3a);

OMHCHIBATh (PU3WYECKHUE TPOIECCHl W SBICHUS, WCIONIB3YS BEIUYUHBI:
MEPEMENIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TENA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbI, JIaBJI€HUE, TMOTEHIMAJIbHAsl DSHEPrus, KUHETUYecKas
DHEPTHsl, MeXaHW4yecKas JHeprus, pabora CHIIBI, IEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHUE, CHJIa TSIKECTH, CHUJia YOPYTrOCTH, CUJIa TPEHHUS, MOIIHOCTb,
JHEpPrusi B3aUMOJCHUCTBUA Tena C 3emi€il BOIM3M €€ NOBEPXHOCTH,
sHeprusi ynpyrod gedopmanud MOPYXKUHBI, KOJIUYECTBO TEILIOTHI,
abCcoJoTHasl Temreparypa Teja, pabora B TepMOJAMHAMUKE, BHYTPEHHSIS
DHEpPrusl HJEATHLHOTO OJHOATOMHOTO rasa, paldoTa HJCaIIbHOTO Trasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KII/I waneanbHOro TEIIoBoro
JIBUTATENIS; DJIEKTPUUECKOE T0JIe, HANPSIKEHHOCTh JIEKTPUUYECKOT0 OIS,
HaMpsHKEHHOCTh TOJISE TOYEUHOrO 3apsjia WIM 3apshKEHHOro Iapa B
BAaKyyM€ W B JMDJICKTPUKE, IOTCHIMAT 3JIEKTPOCTATUYECKOrO TIOJs,
pa3HOCTh  MOTEHIMANOB, O3JEKTPOABWXKYIIas CUja, CWia  TOKa,
HaIpsDKEHWE, MOIIHOCTh TOKa, DJJEKTpuyeckass €EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, CONMPOTUBIICHUE ydacTKa LENU C MOCJIEAOBATENbHBIM U
napajjieJbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIECKTPUUECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATbL  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SBJICHMM:
MEXaHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YACTHI[ BENIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE NBIKEHUE, TU(dy3us, ucrapeHue,
KUIIEHUE U KOHJEHCAIIMS, IJIaBJICHUE U KpUCTAIUTU3alUs, HAIIPABIEHHOCTD
TerIonepeaaun, dAEKTpU3alus Tel, SKBUMOTCHIIMAIbHOCTh MOBEPXHOCTH
3apsHKEHHOTO TTPOBOTHUKA;

MIPOBOJUTH MCCIIEAOBAaHUE 3aBUCUMOCTH OJHOW (PU3UUYECKON BEIHMYUHBI OT
OPYrol C  HCIOJIB30BAHUEM  IIPSAMBIX  HW3MEPEHHH, IIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCUPOBATh pPE3YyIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYMH B BHAE TpaduKOB ¢ Yy4ETOM



a0COJIIOTHBIX MOTPENTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOBI IO pe3yJibTaTaM
HCCJIEIOBAHUS;

MPOBOJINTh KOCBEHHBIE HM3MEpeHUs (U3NYECKUX BEIUYUH, IMPU ITOM
BBIOMPATh ONTHMAJIBHBIA METOJ] M3MEPEHUsS, OICHUBATh a0CONIOTHBIC U
OTHOCUTEJIbHBIE OTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUH;
MIPOBOJIUTH OMBITHI MO MPOBEPKE MPEAJIOKESHHON TUIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOUPaATh AKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIYYEHHbIE PEe3yJbTaThl M JI€NIaTh BBIBOA O CTaTyce MpPeasOKEHHOU
THIIOTE3HI,

cobJroaTh TpaBUiia 0€30MacHOrO TPyAa MPU MPOBEIACHUHU UCCIIEAO0BAHUN
B paMKax Yy4eOHOTrO OKCIEpUMEHTa, TMpakTUKyMa ©  y4eOHO-
UCCJIEOBATEILCKOM M TPOEKTHOM JEATEbHOCTU C HCIHOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00PaTOPHOro 000pyAOBaHUS;

peuiaTte pacy€THhIE 3aJaud C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
bu3uYecKOd MOJCNBbIO: Ha OCHOBAaHWM aHajW3a YCJIOBHUS OOOCHOBHIBATh
BBIOOp (u3MUEcKOM MoOjCIHM, OTBeYaroeld TpeOOBaHUAM 3aJIauH,
OpUMEHSTh  (POPMyJbl, 3aKOHBI, 3aKOHOMEPHOCTH M  IOCTYJAThI
GU3UYECKUX TEOpUl TMpPU HCMOIB30BAHUM MATEMAaTHYECKHX METO0B
pelieHus 3aj1a4, MPOBOAUTh PacuéThl HA OCHOBAaHWU MMEIOIIMXCS JaHHBIX,
aHAJIM3UPOBATh PE3YJbTaThl M KOPPEKTUPOBATH METOJBI PEIIEHUS C
y4E€TOM MOJTYYEHHBIX PE3YyIbTATOB;

pemath KadyeCTBEHHbIC 3ajaud, TpeOyrolue MNPUMEHEHHs 3HAaHUN U3
pa3HBIX pa3eloB Kypca (PU3MKHU, a TaK)KE MHTErPAIlMU 3HAHUK U3 JAPYTUX
MPEIMETOB ©CTECTBEHHO-HAYYHOI'0 IMKJIA: BBICTPAMBATH JIOTMUYECKYIO
LEMOYKY PacCyKJI€HUH ¢ ONOPON Ha U3YYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH
U GU3HYECKUE SIBICHUS;

UCIIOIb30BaTh TEOPETHUYECKUE 3HAHMUS JUIi OOBSICHEHHUS OCHOBHBIX
IMPUHITAIIOB PabOTHl U3MEPUTEIBHBIX MTPHOOPOB, TEXHHUYECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB;

NPUBOAUTH TMPUMEPHI BKJAJla POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSCHEHHE IPOIIECCOB OKPYKAIOIIETO
MHUpA, B PA3BUTHE TEXHUKHU U TEXHOJIOTU;

aHAJTM3UPOBATH U OIEHUBATH TOCEACTBUS OBITOBOW M MTPOU3BOICTBEHHOM
NESATeIbHOCTU YeJIOBEKa, CBS3aHHOW ¢ (U3MYECKUMHU IIPOIIECCaMU, C
MO3UIIMI YKOJIOTUUECKON O€3011aCHOCTH, MPEACTaBICHUN O palliOHATIEHOM
MPUPOAONOJIb30BAHUM, a TAaKXKE€ Pa3yMHOM HCIMOJIb30BAaHUU JOCTUKCHUIN
HAYKM M TEXHOJOTMM JJisi JajdbHEHIIEro pa3BUTHS YEJIOBEUECKOIO
OOIIIEeCTBA;



OPUMEHSTh pa3fiMyHble crocoObl padoThl ¢ MH(pOopMaluel (HU3n4ecKoro
COJEp)KaHUSI C HCIIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIIOTMM JJi1 TIOMCKa, TepepabOTKU U TPEAbSIBICHUA Yy4eOHOH W
HAy4YHO-TIOMYJISIPHON MH(OPMAIMKU, CTPYKTYPUPOBAHUS U UHTEPIIPETAILIUN
uHbopMaIuKi, MOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUYECKH
aHAJIM3UPOBATh  MOJNYy4YaeMylro  HMH(pOpMalMil0 U OLIEHMBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaliu3a UCTOYHUKA HHPOpPMAIUH;

HPOSIBIATH OpraHHU3allMOHHbIE " NIO3HABATEIbHbIE YMEHHUS
CaMOCTOSITENILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHMW B Ipoliecce
BBIIIOJIHEHUS POEKTHBIX U y4€OHO-HCCIIEN0BATEIBCKUX padoT;

paboTaTh B TpyHIe C HCIOJIHEHUEM Pa3IUYHbIX COLMAIBHBIX pPOJIEH,
IUTAHUPOBATh PadOTy IPYIIbI, PALIMOHATBHO PACHpPENeNsiTh AeATEIbHOCTD
B HECTAHJAPTHBIX CUTYyallMsX, aJ€KBaTHO OLICHWBATh BKJIAJ KaXKIAOrO U3
YYaCTHUKOB TPYIIIbI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI;

NPOSABIIATH MOTUBALIMIO K Oyayuied npodeccuoHaNbHOW JeSTENbHOCTH MO
CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQPUIIS.

K konmy oOydenuss B Il knacce mnpenMeTHbIe pe3yibTaThbl Ha YriayOJEHHOM
YPOBHE JIOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHMUIA:

MOHUMATh POJb (U3HMKH B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COIMAJIEHON M 3TUYECKOU cepax AesTeTHbHOCTH YEIOBEKa, POJIb U MECTO
GbU3UKK B COBPEMEHHOW HAy4yHOW KapTUHE MHpPA, POJib ACTPOHOMUM B
MPAaKTUYECKOM JAEATEIbHOCTH 4YEJIOBEKA M  JAIBHEHIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTHUHU, 3HAYCHHE OIMUCATEIIbHOW, CUCTEMAaTU3UPYIOIIECH,
OOBSCHUTENTHFHON W TMPOTHOCTUYECKON (GYHKIUNA (PU3NIECKON TEOpuu —
AJIEKTPOAUHAMUKH, CHEHHAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOMU
¢buzuku, poib (usndeckol Teopuu B (HOPMUPOBAHUHU MPEACTABICHHUI O
buznyueckoil kKapTUHE MHpa, MeCTO (PU3MUECKOW KapTUHBI MUpa B 00IEeM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPEACTABICHUN O IPUPO/IE;
paziuyath YCJIOBUS TMPUMEHUMOCTU Mojeied (U3MYeckux Tel W
IPOLIECCOB  (SABJICHUI): OJHOPOJHOE JIIEKTPUUECKOE U  OJHOPOJHOE
MarHUTHOE TOJIsA, TAPMOHUYECKHE KOJIeOaHUs, MAaTEMAaTHIECKUNA MasITHUK,
UJeaNbHbI MPYKUHHBI MasSTHUK, TAPMOHUYECKUE BOJHBI, HJCaTbHbBIN
KoJe0aTeNbHbIN KOHTYpP, TOHKAs JTMH3a, MOJIEJIEl aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIHU CBETA;

paznuyaTh ycioBus (TpaHUIbI, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TIOHMMAaTh BCEOOIMA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB M
OTPAaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSCHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHUS,
UCIIOJIb3Ysl OCHOBHBIE€ TIOJIOKEHUS M 3aKOHBI DJIEKTPOJUHAMUKH U
CHeIUaIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsiaa, cwia Awmnepa, cwia JlopeHna, 3akoH
AIEKTPOMArHUTHOW  WHAYKIMM, TmpaBwio Jlenma, cBa3p  DJIC
CAaMOMHJIYKIIMM B 3JIEMEHTE OJJIEKTPUYECKOM IIeMd CO CKOPOCTHIO
U3MEHEHHUs]  CWJIbl  TOKa,  MOCTYJIaThl  CHEIUAJIbHOM  TEOpUU
OTHOCUTEJIbHOCTH DUHILITEIHA);

aHAJIM3UPOBATH U OOBACHITH KBAHTOBBIC MIPOLIECCHI U SIBJICHUS, UCIIOJIb3YS
MOJIO)KEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEeHHME  ODWHIITEHHA IS
dororddexra, mepBbIi U BTOpOM mocTyinarel bopa, mnpuHIHI
COOTHOIIICHUSI HeomnpenenéHHocTell ['eii3eHOepra, 3akOoHBI COXPAaHEHUS
3apsiIOBOTO U MAacCOBOT'0 YMCEN M SHEPTUU B SIAEPHBIX PEAKIMIX, 3aKOH
paaIoaKTUBHOIO Paciaja);

OMKCHIBATh (PU3WYECKHUE TMPOIECChl W SIBJICHUS, HCIOIB3YyS BEIUYUHBI:
HaMpPsKEHHOCTh AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
MOJIsl, PA3HOCTh TMOTEHIUAJIOB, JJICKTPOJABWXKYILAsl CUJA, HWHIYKIUS
MarHMTHOT'O TIOJIsl, MAarHUTHBIM TMOTOK, cuia Amriepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIAA CHJIa CAMOMHIYKLIHMH, HHEPrusi MArHUTHOTO IOJIS
INPOBOJHUKA C TOKOM, PEIATHUBUCTCKUNA HWMIYJbC, IOJHAs SHEPrus,
SHEPTUsl MOKOS CBOOOJHOM YACTHIIBI, SHEPTHS M HMMIYJIbC (POTOHA,
MacCOBO€ YUCJIO U 3apsil AJipa, SHEPTUSI CBSZU Spa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHUA  (PUBNYECKUX  SBJICHHM:
AJIEKTPOMArHUTHAs! MHAYKIIMS, CAMOUHYKITUS, PE30HAHC, HHTEPPEpECHIIHS
BOJH, Au(pakiusi, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTpaXEHUe,
dotoanekTpuueckuii 3pdext (dhororddexr), ampda- u Oera-pacmanbl
anep, ramma-usiiydeHue sjaep, (U3UYeCKUe MPUHIUIBI CIEKTPAIbHOTO
aHayM3a M paboThl J1a3epa;

OMpEeNIeNATh HAMPaBICHUE HHAYKIMA MArHUTHOTIO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JlopeHna;

CTPOUTH M300pakeHue, Co3/JaBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JTMH30M,
U PaCCUUTHIBATh €0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATAIONINE ACTPOHOMUYECKUE IMOHATHS, TEOPUU U
3aKOHBI  JIJII aHajuuM3a M OOBACHEHUS  (U3WYECKUX MPOIECCOB,
NPOUCXONAIIMX B 3BE371aX, B 3BE3JHBIX CHUCTEMAaX, B MEKIaJIAKTUYECKOM
cpeje; ABMKSHUS HEOCCHBIX TeJl, DBOIONNH 3BE3] 1 BeeneHHoi;
NMPOBOJUTH HCCICAOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEIWYUH C
UCIIOIb30BAaHUEM TMPSAMBIX H3MEPEHUM, TMpPU HTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHUpOBaTh pe3yJbTaThbl MOJTYYEHHON 3aBUCUMOCTH



bu3nueckux BEIMYMH B BHAE TIpadukoB ¢ Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEPEHUM, JIeJaTh  BBIBOABI [0  pe3yJibTaTaM
UCCJIEOBAHUS;

NPOBOAUTh KOCBEHHBIE M3MEpeHUs (U3HUECKUX BEIMYUH, NPU HTOM
BbIOMpATh ONTHUMAJIbHBIA METOJ M3MEPEHUs, OLEHHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPELTHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOJIMTH OMBITHI 110 MPOBEPKE MPEMAJIOKEHHON TUIIOTE3bI: TUIAHUPOBATh
HKCIIEPUMEHT, COOMPATHh IKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAIU3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl M JI€NaTh BBIBOJ O CTaTyce MPEIIOKEHHON
TUIIOTE3BI;

OMUCHIBATh METO/IbI MTOJIYYEHHUS HAYUYHBIX ACTPOHOMHYECKUX 3HAHU;
co0JiroaTh MpaBuiia 0E30MaCHOr0 TPY/la MPU MPOBEICHUH HCCIIEI0BaHUN
B paMKax y4eOHOro DJKCIEPUMEHTAa, MpaKTUKymMa H  y4eOHo-
VICCIIEIOBATENbCKOM M IIPOCKTHOM [JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIbHBIX YCTPOUCTB U 1a00PaTOPHOTO 000pYAOBAHUS;

peuaTth pacy€THBIE 3aJaud C SIBHO 3aJaHHOWM W HESBHO 3aJ[aHHOU
(¢u3nyueckoil MOJENbIO: Ha OCHOBAaHMU aHajau3a YCJIOBHUS BbIOMPATH
busznueckue MOJENH, OTBEYaroUu[ue TpeOOBaHUSAM 3aJlayd, MPUMEHATH
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTU M TIOCTYNATHl (PUIUYECKUX TEOPUid
OPU UCIIOJIb30BAHUM MATEMATHYECKUX METONOB pEIIEeHUs 3a1ad,
IPOBOJUTH PacU€Thl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHATU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YYETOM MOIYYEHHBIX
pe3yJbTaTOB;

pemaTth KayecTBEHHbIE 3aJaud, TPeOYIoUIMe NPUMEHEHHUs 3HaHWM U3
pa3HBIX pa3[eNoB Kypca (PU3UKH, a TAKKE WHTErpalliy 3HAHUNA U3 JAPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBAaTh JIOTMYECKYIO
LEMIOYKY PACCyKJICHUM C ONOPOM HAa U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U pu3HUeCcKue SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS Ui OOBSICHEHHS OCHOBHBIX
NPUHIMIIOB PaOOThl U3MEPUTENbHBIX MPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTMYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIAJAa POCCUUCKUX U 3apyOekHBIX YUEHBIX-
($U3MKOB B pa3BUTHE HAYKH, B OOBACHEHHE MPOIIECCOB OKPY>KAIOILIETO
MHUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OI[EHUBAThH MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JEeSTEIbHOCTU YeNIOBEKa, CBS3aHHOM ¢ (PU3MYECKMMM MpolieccaMu, C
NO3ULUI SKOJIOTNYECKON 0€30MaCHOCTH, MPEACTABICHUN O pallMOHATBHOM
NPUPOAOIONB30BAHUN, & TAKKE Pa3yMHOM HCIIOIb30BAHUM JTOCTHXKEHUI



HAYKA W TEXHOJOTMW [Jid JAJbHEUILIEr0 Pa3BUTHUS YEJIIOBEYECKOTO
00IIIECTBA;

NPUMEHSTh pa3linyHble CIOcOObl paboThl ¢ MHMOpMaIuell (HU3nIecKoro
ColmepKaHUsI C MCIOJb30BAaHUEM COBPEMEHHBIX HWH(GOPMAITMOHHBIX
TEXHOJIOTUH, TIPH STOM HKCIOJIB30BaTh COBPEMEHHBIE HH(OPMAIIMOHHBIE
TEXHOJIOTUU JUIsl TIOUCKA, TepepabOTKH U TpEeabSBICHUS Y4eOHOU W
HayYHO-TIOMYJISIPHON MHGOPMAIIUH, CTPYKTYPUPOBAHUS U MHTEPIIPETAIIUN
uHbOpMAIUH, TOJYYCHHON W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aQaHATM3UPOBATh  TOJy4aeMyr  WH(MOpMAIMi0O W OIEHUBaTh  e¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMCIOIIMXCS 3HAaHWH, TaK U HA OCHOBE
aHaJIM3a UCTOYHHKA WH(OpMAIINH;

TIPOSIBIISITh OpraHu3alOHHBIC u ITO3HABaTEIbHBIC YMEHUS
CaMOCTOATENLHOTO  TPUOOPETEHUS  HOBBIX 3HAHWK B  MPOIECCE
BBITIOJTHEHUS POCKTHBIX U yUeOHO-HCCIIE0BATEIIBCKUX padoT;

paboTaTh B TpPYIIE C HMCIOJHEHHUEM pa3IMYHBIX COIHMAJIBHBIX POJICH,
IJIAHUPOBATh pabOTy IPYIIIBI, PAllMOHAIBLHO PACTIPEACIIATh ACATECILHOCTD
B HECTaHJAPTHBIX CUTYalHMsX, aJeKBaTHO OIICHUBATh BKJIAQJ KaXJIOTO W3
YYaCTHHUKOB TPYMIIBI B PEIICHUE pacCMAaTPUBAEMON TTPOOIIEMBI;

MPOSIBJISATH MOTHBAITUIO K OyayIier mpodecCHOHAIBHON eITEIIbHOCTH TI0
CIIEMAIBHOCTSM (DU3UKO-TEXHUUECKOTO MTPODHIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
KourTpoabnbie  IIpakTuuyeckue
n/n NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasznea 1. HAYYHBIW METO/ ITO3HAHUSI IIPUPOIbI
1.1 Hay4unbiii MeTO MO3HAHUS TTPUPOIBI 6
Hroro mo pazneny 6
Paznen 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JuHamuka 10
2.3 CraTtuka TBEpIOro TeNa S)
2.4 3aKOHBI COXpPAHCHHS B MEXAHUKE 10
Hroro mo pazueny 35
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUH 15 1
3.2 Tepmonunamuka. TenaoBbIe MalTUHBI 20 1
33 ArperatHble cocTostHUS BemiecTBa. da3oBbie 14 1
MIEPEX0IbI
Hroro no pazueny 49
Pazgen 4. DJIEKTPOANHAMUKA
4.1 DneKkTpuuecKoe noje 24 1
4.2 [TocTOSTHHBIN PIEKTPUISCKUN TOK 24 1




4.3 Toxu B pa3nu4HBIX cpenax 6
Hroro no pazgeny 54
Paznen 5. PUBSHUYECKHUI MPAKTUKYM
5.1 Ou3nvecKuil NpakTUKyM 16 16
Hroro mo pazneny 16
PesepBHoe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM nudpoBbie
Ne ni/m P KonTpoabnsie | IlpakTuueckue (mupp )
MpPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcsl
Paznen 1. 9JIEKTPOANHAMUKA
1.1 MarnuTHO€ noJie 14
1.2 DneKTpOMarHuTHAsE UHIYKIIHS 13 1
Hroro no pazgeny 27
Pa3nen 2. KOJIEBAHHUS U BOJIHbBI
2.1 MexaHnndeckue KojieOaHus 10
2.2 DneKTpOMarHUTHbIE KOJeOaHus 15
93 MexaHu4ecKre U 3JeKTPOMarHUTHEIC 10 1
BOJIHBI
2.4 OnTuka 25 1
Hroro mo pazueny 60

Paszea 3. OCHOBBI CIEIIUAJIBHON TEOPUU OTHOCUTEJBHOCTH

3.1 OcnoBel CTO 5 1
Hroro no pazgeny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsspHO-BOIHOBOH yaln3m 15

4.2 ®usuka aroma 5

43 ®u3nKa aTOMHOTO Apa U 2JIEMEHTapHBIX 5

JaCTHUIL




Uroro no pazgeny

25

Pazpea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJeMEeHThl aCTPOHOMHUU M aCTPOPUUKI 12
Hroro no pazueny 12
Pasznen 6. PU3HUYECKHUN MPAKTUKYM
6.1 Ou3n4eCcKuil NPaKTUKyM 16 16
Hroro mo pazueny 16
Pa3gen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cuctemaru3zaius u 00001IeHNE
71 IPEIMETHOTO COJIEPKaHM U OIbITa 15
' JESITETLHOCTH, IPUOOPETEHHOTO TPU
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no pazgeny 15
PeszepBHOe Bpemsi 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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