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MMOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 10 Qu3uke Ha YpOBHE CpeaHero oOmiero o0pa3oBaHUs
pa3zpaboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPEOOBAHMH K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanbHON pabodeit mporpammbl BocnuTanus u KoHnenmun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii ~ ®enepanuu, — peaqu3yOIIMX  OCHOBHBbIE  OOpa3oBaTelIbHBIC
IIPOrPaMMBl.

[Tporpamma no ¢usmke onpenenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEJOBATENBHOCTh U3YUYECHHSI TEM U PA3/EJIOB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaromuxcs.
[IporpamMma mo ¢usuke Aa€T MpeACTAaBICHUE O LENAX, COACpPXKAHUH, OOIIen
cTpateruu OOy4YeHUs, BOCHUTAHMS U Pa3BUTUS OOYyYarOIIMXCS CpPEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriIyOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET pealn30BaTh
3a/1a4i Npo(eCcCUOHATBHON OPUEHTALMK, HAIPABJIEHO HA CO3/IaHUE YCIIOBUU I
NPOSIBIICHUS] CBOMX HHTEIICKTYyalbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI i MPOJOJKEHHs O0pa30BaHUSA B
OpraHM3aiusaXx Npo(ecCHOHATBLHOr0 00pa30oBaHUs 10 Pa3IUYHbIM  (PU3HUKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIUAIILHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBIE pEe3yNbTaThl
OCBOEHUS Kypca (M3MKH Ha YPOBHE CPEAHEr0 OOIIero 00pa3oBaHUs: JINYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrinyOn€éHHom  ypoBHe). Hayuwo-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4YaroluXCsl, OCBOMBLIMX
nporpaMMmy 1o (u3MKe Ha YpOBHE CpenHero oOmiero oOpa3oBaHHs Ha
yIIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpE3yJbTaTbl OCBOEHUS Kypca (U3MKKM Ha YIIIyOJEHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 ro1aM 00y4EHHS;

coziep:kanue yueoHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

[IporpaMma mo ¢u3uke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITh
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJIEHMS CBOUX paOOYMX IPOrPaMM.

ITporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IIPENOCTABIACT BO3MOXHOCTH JUISl peau3allid  Pas3iIM4YHbIX METOJHYECKHUX
MOJXOJOB K MpemnojaBaHUi0 (U3UKK Ha YrIIyOJEHHOM YpOBHE MpPH YCJIOBHHU
COXpaHEHHUs 00s13aTeNIbHOM YaCTH COAEepKaHUs Kypca.



dusznka Kak Hayka O HauOosee OOIIMX 3aKOHAX MPHUPOIBI, BBICTYMAas B
KauecTBe y4eOHOIo MpeAMETa B IIKOJE, BHOCHT CYIIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHu# 00 okpykatoieM mupe. LLkonpHbI Kype GU3NKN — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHHUH, HM3y4yaeMbIX XUMHUEH, Ouosoruei,
busndeckoir reorpadmeit u actpoHomwueit. Vcmonmp3oBaHWE W aKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OMPENeNWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpPa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHs HOBBIX MAaTE€pHAJIOB C 3aJlaHHBIMM cBoWcTBaMu. M3ydeHue
(U3MKKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpOBaHHE YMEHHUI MPUMEHSATh HAyYHBIN
METO/]] IO3HAHUS TP BBITIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpeIHEr0 OOIIEro 00pa30BaHuUs MOJIOKEH
psa uaeH, KOTOpble MOYXKHO PaCCMAaTPUBATh KaK MIPUHLIMIIBI €70 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIAETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKHUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIIOUAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3UKH.

Hoen zenepanuzayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3MKH
o0beAMHEH BOKpYr (u3Mueckux Teopuid. Bemymmm B Kypce sBisercs
dbopMupoOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUU, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuszanysi Npeanosiara€T HCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIHMana (U3MUECKON HAYKH, OCMBICIEHHE CBS3M pa3BUTHUSA
¢u3ukn ¢ pa3BuUTHEM OOLIECTBAa, a TaKXkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTHYECKHUMH MTPOOIEMaAMH.

Hoen npuxnaonoit nanpagnennocmu. Kypc pusuku yrayO0iaEHHOTO ypOBHS
IpEIoJiaraeT 3HaKOMCTBO C IMIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKHX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. Ilpu 3TOM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MpPEICTaBICHUA W COBPEMEHHBbIE TEXHHUYECKHE YCTpPOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJIEp)KaHUs, TMOCBALIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTHEM TEXHUKHM U TEXHOJOIMM, a TakkKe 00CYyXIAECHUA
npo6JieM paloOHAIBHOTO MPUPOIOTIOIB30BAHMS U SKOJIOTHUECKON 0€30MaCHOCTH.

OcBoeHnue cofiepkanusi MPOTPaMMBI 10 (GU3HKE TOHKHO OBITH TTOCTPOCHO Ha
IOPUHLIMIIAX CUCTEMHO-/EATENbHOCTHOrO noaxona. s ¢pusuku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTCsl Ha UCIOJIb30BAaHUM CAMOCTOSITEIBHOTO AKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYMOIIEro (¢akropa ydeOHoro mnporecca. g yrayOna€HHOro
YPOBHS — 3TO CHCTEMA CAMOCTOSITENBHOIO YYEHHUYECKOTO SKCIEPUMEHTA,



BKJIIOYAIOLIETO (PPOHTANIbHBIE YYCHHUECKHE OIBITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocofa peanu3anud (PU3MYECKOr0 TNpakTHKyma. B mepBom ciydae
MPaKTUKyM MpoBojauTcs aubo0 B koHIe 10 u 11 kmaccos, 1100 mocie nepBoro u
BTOPOr0 TMOJIYTOJUM B KaXJIOM M3 JTHX KjaccoB. Btopoil cmocod — »3T0
UHTETpaluss paboT MpakTUKymMa B CHUCTEMY JaO0OpaTOpHBIX paboT, KOTOpHIE
OpOBOJASATCS B Mpolecce u3ydeHus paszgena (temsl). [Ipu 3tom mon paboramu
PaKTUKyMa MOHUMAETCsl CaMOCTOSITENIbHOE MCCIIEI0BaHNE, KOTOPOE MPOBOIUTCS
10 PYKOBOJACTBY CBEPHYTOT0, 0000IIEHHOTO BU/a O€3 MOIIaroBO MHCTPYKIIUU.

B nporpamme mno @usMke cucCTeMa YYEHHYECKOrOo HKCIIEPUMEHTA,
71a00paTOpHBIX pabOT W MpakTUKyMa MpeICTaBiIeHa eIWHBIM mepeuHeM. Bridop
TEMATUKU U1 3TUX BUAOB YUCHHUYECKUX MPAKTHUUECKUX PAOOT OCYIIECTBISIETCS
y4aCTHUKaMHU 00pa30BaTEIbHOTO MpoIlecca UCXO0Id U3 OCOOEHHOCTEHN MOYypOYHOIO
IUTAHUPOBAHMUSI W OCHallleHus KaOuHera ¢usuku. [Ipu sTOoM oOecneunBaercs
OBJIaJiIcHUEe OOYYaIOUUMHUCS YMEHUAMU TMPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHHs], UCCIENOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYUH M TOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIOKEHHBIX THIIOTES.

bonbiioe BHUMaHUE YAENAETCS PELICHUI0 PACUETHBIX W KaueCTBEHHBIX
3agad. Ilpu aToM Uit pacy€THBIX 3a7]a4 MPUOPUTETOM SIBISIIOTCA 3aJlaydl C SBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKOW MOJEIbI0, MO3BOJSIONINE TPUMEHSTh
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOrO pasfena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAaHUIM U3 pa3HbIX pa3zesioB. [ KauecTBEHHbIX 3aja4
IPUOPUTETOM SABJISIIOTCS 3aJaHUsl Ha OObBSICHEHUE/TIpEACKa3aHUe MPOTEKAHUS
bu3nuecKkux SBJICHUN U MPOIIECCOB B OKPYXKAIOUIEH *KU3HU, TpeOyromre BbIOopa
buznyecKoil MOAeNU AJis CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k wmarepuaibHO-
TEXHUYECKOMY OO0ECIEUeHHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTrO
YPOBHSI HAa YPOBHE CPEJIHEr0 OOIIEro 00pa3oBaHus TOJKEH U3y4aThbCsl B YCIOBHIX
npeaMeTHoro kabuHeTa. B kabuHere (U3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTopHoe 00OpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢u3rKe y4YEeHHYECKHX OMNBITOB, JaOOpaTOpHBIX pabOT U paboT MpakTUKyMma, a
TaK)Ke IEMOHCTPALIMOHHOE 000PY0BaHUE.

JleMoHCTpanoHHOe o0OopyaoBaHue (GopMupyercss B COOTBETCTBUU C
OPUHLIKAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECHEeYMBAET IOCTAaHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (U3HMKE KIIOUYEBbIX JEMOHCTpAIMil s
UCCJIEIOBAHMUSI  M3Yy4Yae€MbIX  SIBJIGHUA M  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlabopaTopHoe 000pynOBaHHE Ui YYEHUYECKHX MPAKTHYECKUX padoT
dopMupyeTcss B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECII€YMBAETCS B pacuére



OJIHOTO KOMILJICKTa Ha JBYX OOyYaromMxcsi. TeMaTHYeCKHEe KOMIUICKTHI
71a00paTOPHOTO OOOPYAOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX W IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BH/JIE IIU(PPOBBIX J1a00paTOpHUH.

OCHOBHBIMU TIETISIMU U3Y4CeHUS (PU3UKHU B 00IIEeM 00pa30BaHUU SBISIOTCS:

dopMUpOBaHHE WHTEpeca W CTPEMIICHHS OOYYalomMXCs K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHEC WX HWHTEJUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEM;

pa3BUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHUSA W (popMHUpoBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOITUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa W3YYCHHS OCHOB
CTPOCHHS MaTepuH B (PyHITaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHUE YMEHUI OOBSICHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWUU U HAYIHBIX JIOKA3aTEIbCTB;

dbopMUpOBaHHWE TPEIACTABICHUNA O POMM (DHU3UKK IS Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH;

pa3BUTHE  TPEICTaBICHWA O  BO3MOXHBIX  cdepax  Oymymiei
npo(heCcCHOHANBFHON  JIEATENBHOCTH, CBSI3aHHBIX C (U3UKOW, TIOATOTOBKA K
JanbHeneMy oOy4eHHI0 B 5TOM HaIlpaBJICHUH.

JlocTikeHne dTUX TIeNield 00ECTICUMBACTCSl PEIICHUEM CIEAYIONNX 3a/1a4d B
mpoliecce u3ydeHus Kypca GU3nKy Ha ypOBHE CPEAHETO 00Iero 00pa3oBaHMs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHSIX,  BKJIIOYAs  MEXaHUKYy,  MOJCEKYJISpHYH  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUCCKHIE 3HAHUS IS OOBSICHEHUS
(GU3MYECKUX SBJICHUWA B MPUPOAC M JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
MIOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIICHHUS pA3NMUYHBIX 3aJad C SBHO 3aJaHHOM
dusznyeckoil MOJENbIO, 3a4ay, MOJAPa3yMEBAIOUINX CAMOCTOSITEIFHOE CO3/IaHue
du3MYeCKO MOJCIM, aJeKBaTHOW YCJIOBHSAM 3a7add, B TOM 4YHCIE 3ajad
WH)XKCHEPHOTO XapaKTepa;

NOHMMaHWe (U3NYECKUX OCHOB W TIPUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTHUECKUX TMPOIIECCOB, MX BIUSHUSI Ha OKPYKAIOIIYIO CPEIY;

OBJIAJICHUE METOJAMH CaMOCTOSITCIbHOTO IUTAHUPOBAHHUS W IPOBEIACHHUS
(GU3MYECKUX  OKCICPUMEHTOB, aHajdM3a W HWHTEpIpeTanud WHGOPMAINH,
oTpeeNieH s JOCTOBEPHOCTH MOJIYYCHHOTO Pe3yibTara;

CO3/IaHHE YCJOBHMA IUIS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIEI0BATEIHCKOMH,
TBOPUYECKOU JIEATEITHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOU AESTEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpeboBanusimu PI'OC COO yrmnyOné€HHBIN ypOBEHb
u3ydyeHus: yudeOHoro mnpeamera «®duszuka» Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OO0y4aloIMMUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa3oBaHMs MO CHEIHATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOdUIIS.

Ha uzyuenue gusuku (yrmyOnaéHHBIH YpOBEHb) Ha YPOBHE CPEAHETO OOIIETOo
obpazoBanus otBoauTCs 340 yacoB: B 10 kiacce — 170 yacoB (5 yacoB B HENEIIIO),
B 11 kmacce — 170 yacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb J1abopaTOpHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
IpOBEJACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYUEHUA
10 KITIACC

Pazngen 1. HayuHnbiii MeTO IO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalbHAs Hayka o npupoje. HayuHslil MeTo1 mo3HaHUs U
METO/Ibl UCCIIEIOBAHUS (PUBUYECKUX SIBJICHUU.

DKCHEpUMEHT M TEOpUsl B Mpollecce Mo3HaHus npuponabl. Habmonenue u
IKCIIEPUMEHT B (pU3HKeE.

CriocoObl  u3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MEpUTEIbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (pusmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHAS).

MonenupoBanue (HpU3MUECKUX SBICHUN M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TEJO, HcANbHAS XKUAKOCTh, WIACAIBHBIA Ta3, TOUYCYHBIN
3apsan). ['unoresa. @uznyueckuil 3aK0H, TpaHUIIbl ero npuMeHuMocTH. duznyeckas
TEOPHUSL.

Ponb u mecto ¢u3uku B (HOpMHUPOBAHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKON IESITEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuxym.

N3mepeHne cuiibl TOKa M HANpPsOKEHUS B LENH MOCTOSHHOTO TOKAa IIPH
MOMOIIIY aHAJIOTOBBIX U U(POBBIX U3MEPUTEIBHBIX IPUOOPOB.

3HakoMcTBO C nudpoBoii maboparopueit o ¢usuke. [Ipumepsr n3MepeHus
(GU3UYECKUX BEJIMYUH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKECHUS.
Cucrema otcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKU.

Pannyc-BekTop MarepuasbHOM TOYKH, €r0 MPOEKIMH HA OCU CHCTEMBI
KoopauHat. Tpaekropus.

[lepemernienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTepUaJbHOW TOYKH, MX MNPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
ClioxeHue nepemMenieHnil U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U IyTU MaT€pUaIbHONW TOUYKU OT BPEMEHU U UX
rpaduku.

CBoOomHOoe maneHue. YCKOopeHue cBOOOAHOTO majneHus. J[BmkeHue Ttena,
OpOIIEHHOTO MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEPUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBuwkeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA IO
OKPY>KHOCTU. YTJIOBasi M JuHEHHas ckopocTh. llepuoa m dacrora oOpalieHusl.
[lenTpocTpeMuUTEIbHOE (HOPMAIBHOE), KacaTelIbHOE (TaHT€HIMAIBLHOE) U MOJHOE
YCKOPEHHE MaTEPUATbHON TOUKH.

TexHuyecknue yCTpONCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JBU)KCHUE CHApAJIOB, LIEMHbIE, IIeCTepEHYAThIE U PpEeMEHHBIE TNEepeaayd,
CKOPOCTHBIE JTU(PTHI.

Jemoncmpayuu.

Mopgenbs cucteMbl OTCUETA, WILTIOCTPAIUS KMHEMATHUYECKUX XApAKTEPUCTUK
JBH>KECHUSL.

CriocoOblI uccieI0BaHusl IBUKEHUI.

Nnnroctpanus npeiesibHOro NeEPEX0/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

HaGmonenue nBwkeHus Tena, OPOIIEHHOTO TOJ YIJIOM K TOPH30HTY W
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu Mpu JABUKEHUH MO0 OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPUM, CKOPOCTEN NBUKEHUS OJHOTO U TOTO XK€
TeJIa B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKyM.

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpEeHUsl MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JBUKECHHUU
10 HAKJIOHHOM TTIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JIBH>KECHUU.

N3mepeHne  yCKOpEHHs CBOOOJHOTO  MaJeHUs (PEKOMEHI0BAHO
UCIIOJIb30BaHuE IU(PPOBOI TabOpaTOpuH).

W3yyenue nABWKEHHWS Tena, OpOIIEHHOTO Topu3oHTaidbHO. IIpoBepka
TUIIOTE3bl O MPSAMOW MPOMNOPLHUOHAIBHOM 3aBUCHUMOCTH MEXAY AalbHOCTBIO
I10JIETA U HAYaJIbHOU CKOPOCTBIO TEJIA.

N3ydeHne IBHXKEHUS Tella IO OKPYXKHOCTH C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa OOpalleHusi KOHUYECKOr0 MasTHUKA
OT €T0 MapaMeTPOB.



Tema 2. /lunamuxa.

IlepBbii 3akoH Hprotona. MuepuumaneHble cuctemsl orcyéra. [IpumHnmn
oTHocuTenpbHOCTH ['anmnes. HenmHepunanpHble cUCTEMBbI OTCUETA (OINpEAEIICHUE,
IPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropo# 3akoH HproToHa /U151 MaTeprUaIbHON TOYKHU.

Tperuit 3axkoH HproTOHA 77151 MaTepUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOTO TATOTEHHs. OKBHUBAJEHTHOCTh TI'PAaBUTALMOHHOW U
MHEPTHOU MACCHI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHsI CBOOOAHOTO MaJACHHUS OT BBICOTHI
HaJ TIOBEPXHOCTHIO IUIAHETHI W OT reorpaduyeckoid IMMUPOTH. JIBUKEeHHE
HeOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tena, aBuxymierocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuiia TpEeHHSI CKOJIbKEHHUSI U CUJIa TPEHUSA
nokosi. Koaddumment tpenus. Cwna COMpPOTHUBIICHUS TPU JBIKCHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO IBUKECHUS.

Hasnenue. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE NPOLIECCHI: MOIIIUIHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu.

HaGnronenue nBUKEHUS Tell B UHEPUHUAIbHBIX U HEMHEPIHMAIbHBIX CHUCTEMAaX
OTCY€ETA.

[IpyHLIMTO OTHOCUTEIBHOCTH.

Kauenune AByX LWIMHAPOB WIM ILIAPOB PAa3HOM MacChl C OJUMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUATILHON CUCTEMBI OTCUETA.

CpaBHEeHHE  DPaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
MIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIBHOM CUCTEME OTCYETA.

PaBeHCTBO cwiI, BO3HUKAIOIINX B PE3YyJIbTAaTE B3aUMOJIECUCTBHUS TEIL.

N3mMepenue macce 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MMAICHUH.

[{eHTpoOEKHBIE MEXaHU3MBI.

CpaBHEHHE CHUJI TPEHHUSI IOKOSI, KAUEHHSI U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

N3mepeHre paBHOJCUCTBYIONICH CUJI TIPU JABIKEHUU OpycKa MO HAKJIOHHOM
IJIOCKOCTH.

[IpoBepka TUIOTE3bI O HE3aBUCUMOCTH BpPEMEHM JBUKEHHUS Opycka IIo
HAKJIOHHOU IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHHE OT €ro MaccChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXUHE U
pe3nHOBOM 00pasiie, OT uX AehOpMAIIHH.

N3yueHne NBUKEHUSI CUCTEMBI TE€J, CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes
JETKUi OJIOK.

N3mepenue koddduiieHTa TpeHus MO BEJIMYMHE YIJII0BOTO Kod(duireHTa
3aBucuMoctu F.,(N).

HccnenoBanue nBHXEHUS Opycka MO HAKJIOHHOM IJIOCKOCTU C TEPEMEHHBIM
KO3(pULIMEHTOM TPEHHUSI.

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpmoe Teno. IloctymarensHoe W BpaliaTteabHOE JBHXKEHUE
TBEpAOro Tena. MOMEHT CHJIbI OTHOCUTENBHO OCH BpamieHus. Ilnedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBust paBHOBECHS TBEPIOIO TEIA.

YcroiturBoe, HeyCTOMUNBOE, O€3pa3TNIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PeHIETYaThie KOHCTPYKIUU.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBECHS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKyM.

HccnenoBanre ycliOBUMI pPaBHOBECUS TBEPIOIrO TeJla, HMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHHue KPOHIITENHOB U PacUYET CUII YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO MUIOMAb ONIOPHI.

Tema 4. 3axkonvt coxpanenus ¢ Mexanuke.

NmMnynbc MaTepuanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMBI MaTEPUAIBHBIX TOUYEK. TeopeMa O IBUKEHUHU LIEHTPA Macc.

NMnynbe CUITbI M UBMEHEHUE UMITYJIbCA TEJa.

3aKOH COXpAaHEHMs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

MoMeHT umIynbca MaTepualibHOW TOUYKHW. IIpencraBiieHHe O COXpaHEHHH
MOMEHTA UMITYJIbCa B HEHTPAJIbHBIX MOJIAX.

PaGora cunmpl Ha MajioM W Ha KOHEYHOM TmiepemernieHuu. [ paduuaeckoe
npeacTaBiIeHUe paboOThl CUIIBIL.

MoIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUKU. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUKH.



[ToTeHnManbHble W HEMOTEHLMANbHbIE CWIbL. [loTeHIManbHAas 3HEpPrus.
[ToreHuunanbpHass SHEPrUst yrnpyro AeGpopMHUpOBaHHOM MpyXKHUHBI. [loTeHIManbHas
DHEPIus Tela B OJHOPOJHOM I'pABUTALMOHHOM moje. [loreHnumanpHas sHeprus
TeJa B TPABUTALIMOHHOM I10JIe€ OAHOPOJHOIO Iapa (BHyTpH W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHWYEeCKOU
DHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACanbHOM KUAKOCTU KAaK CJEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTUH.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJAOMET, KONEpP, MPYKUHHBIM MHUCTOJET, THUPOCKOIN, (QUIrypHOE KaTaHWE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpAaHEHHs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PaOOTHI.

B3auMHbIe npeBpalicHUs KUHETUYECKOW M TMOTEHUUAJIbHOW SHEPrui MIpu
JNEUCTBUU Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEPTHUH MPU CBOOOTHOM TaICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHne nMimyJibca Telia o TOPMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWIISI M MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIPYTOM B3aUMOJEHCTBUM.

N3mepeHrne KHHETUYECKON SHEPTUHU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHEeHHE W3MEHEHUS MOTEHLIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHIIBI
TpPEHUSL.

OnpeneneHue padOThl CHIIBI TPEHUS NMPHU JABWKEHUM TEJNA MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. MogekyJasipaasi Gu3nka u TEPMOJIMHAMUKA.

Tema 1. Ocro6bl MOIEKYIAPHO-KUHEMUYECKOU MeopUU.

OCHOBHBIE TMOJOXKEHUS MOJEKYJIsApHO-KuHeTnYeckon Tteopun (MKT), ux
onbiTHOE oOocHoBanue. [uddys3us. bBpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUST M B3aWMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs TIa3oB,
KUIAKOCTEH M TBEPABIX TEl M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozened. Macca u  pasMepel MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa u crocoObl €€ u3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs uieanbHOro ra3a B MOJIEKYJIPHO-KMHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBUKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
Temriepatypa (mkana tremneparyp KenbBuna). 3axon Jlanerona. M3onponeccel B
ujeanlbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIOy [JaBJIEHHEM W  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JIBHKEHHSI MOJIEKYJI HJIEATBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKOM TEOPUH UACAIBHOIO ra3a).

CBs13b a0COIOTHOM TeMMepaTypbl TEPMOJIMHAMUYECKONU CUCTEMBI CO CpEHEN
KHMHETHYECKOW 3HEPIUEH MOCTYNaTeIbHOIO TEIJIOBOIO IBMXKEHUS €€ YaCTHULL.

TexHn4eckrue yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLIECCHL: TEPMOMETD,
O0apomeTp, MOoTy4YEeHUE HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mopenu nBUXKEHUs YacTUI] BELIECTBA.

Mopenb OGpOyHOBCKOTO JIBHXKCHUS.

Buneoponuk ¢ 3anuceio peanbHOro OpOyHOBCKOTO JIBUYKEHUSI.

Huddyszust KUIKOCTEH.

Mogaens onbita LlTepHa.

[IpuTsyKeHNE MOJIEKYII.

Mopenu KpUCTaJuIMYE€CKUX PEMIETOK.

Habmonenue u rccnenoBanre H30MpOIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuxym.

HccnenoBanne rmponecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECUSA IIPHU
TEII000MEHE MEXTy TOpSUYEH U XOJIOJHOM BOJIOM.

W3yyeHue H30TEpMUYECKOro Impouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1udpoBoit Tabopatopun).

N3ydenne n30X0pHOro mpolecca.

N3yuyenue nzob6apHoOro rnpoiecca.

[TpoBepka ypaBHEHHS COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE 1 BHYTpEeHHHE napaMeTpsl. [lapamerpsr
TEPMOJMHAMHUYECKON CUCTEMBl KaK CPEIHHE 3HAYEHHUs BEJIUYWH, OMUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauao TepmoauHamuiku. (CaMONpPOU3BOJIbHAS — pelaKcarus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogens wuealbHOr0 raza B TEPMOJUHAMUKE — CHUCTEMAa YpaBHEHHII:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BbIpaXX€HUE [JIsi BHYTPEHHEW SHEPIUH.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHUEHTPALMS YaCTHUIL, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHYTPEHHEW 3HEPruu OJJHOATOMHOTO HJI€aIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMOJuHAMUKe. Boruucienue paboTel 1o rpaguky
mpoiiecca Ha pV-auarpamme.

Tennomepegaya  kak  crmoco0  W3MEHEHHUS ~ BHYTPEHHEW  DHEpruu
TEPMOJMHAMHYECKOW  CHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmms,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TenmnoéMkocTh Tena. YaAelnbHas W MOJIIpHAs
TEINTIOEMKOCTH BELIECTBA. YpaBHeHuMe Maiiepa. YaenpHas TeIuioTa CrOpaHHUs
ToruBa. Pacuér kommuecTBa TEMIOTHI mpu Teruionepemade. I[lonsatue 00
aanabdaTHOM MpOILIeCCE.

[lepBblidi 3aKOH TepMOAMHAMHKU. BHyTpeHHsst »sHeprus. KomimuecTtBo
TEIUIOTBI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

Bropoil 3akOH TepMOAMHAMHMKH JJIsi PAaBHOBECHBIX IMPOLIECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IMPOXOJIHUT
eIMHCTBEHHAs afauadbara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMHUKM JJII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO MEpeaTh TEIUIOTY OT OoJiee X0IOAHOro Tena K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTimMocTh MpUPOIHBIX MTPOTIECCOB.

[Tpuniuns! aeicTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHE ACTIEKThl MCIIOJIb30BaHMUsl TEIUIOBBIX ABUrareneid. TermnoBoe
3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJOUIbHUK,
KOHJUIIMOHED, AU3EIbHBIM W KapOIOpaTOpHBIM JBUraTeNM, mNapoBas TypOuHA,
MOJIYYEHHE CBEPXHU3KUX TEMIICPATYp, YTWIM3ALMUS «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAHUEM TEIIJIOBOTO HACOCA, YTHIIN3AIUs OMOOPTaHUIECKOTO TOTUTHBA JIJIS
BBIPAOOTKU «TETUIOBON» M DJICKTPOIHEPTHH.

Jemoncmpayuu.

N3meHenue Temneparypsl pu aanadaTuyecKkoM pacIlIupeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



CriocoObl M3MEHEHHSI BHYTPEHHEH SHEPTUH.

HccnenoBanue aquabaTHOro mpoiiecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuxym.

HN3mepenne yaenbHON TEII0EMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS KUIKOCTEM.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamus. lcmapenwe u KumeHuwe. YaeiabHas
TEIJI0Ta MapooOpa30BaHUA.

HacebllieHHbIE W HEHAcChIlEHHbIE TMapbl. KauyecTBeHHass 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIMIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTD
0T 00BEMa HACKHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KATICHUSI OT JIABJICHUS
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmnueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOIMCTB
KpuctaiuioB. [lmaBnenne W Kpuctaim3auus. YJIEJbHAs TEIUIOTA IUIABJICHUS.
Cyb6mumanusi.

Hedopmaru tBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aepopmaiui.

TemnnoBoe pacHMpeHne KUIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO PaCIIUPEHUs Tel (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3zoBbIX Mepexoaax.

VYpaBHeHue TerIoBoro OajgaHca.

[ToBepxHocTtHOe HaTsKeHHE. Kod3(p(UIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanwmisipasie siBnenus. /[aBneHue noa MCKpUBIEHHON MOBEPXHOCTBIO KUIAKOCTH.
®opmyna Jlannaca.

TexHndeckne yCTpPOWCTBA W TEXHOJOTHUYECKHE TMPOLECCHL:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Jemoncmpayuu.

TemnnoBoe pacimMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenwne. Kunenne npyu noHM>KEHHOM JABJICHUU.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMNBITEI C MBUIBHBIMU TNIEHKAMH.

CmaunBaHue.



Kanumsipabie siBJICHUSA.

Moaenu HEeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Hab6monenue mMansix gedpopMariuid.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npAKMUKYM.

N3yueHune 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIBJA.

N3yueHne CBOMCTB HACBIIIEHHBIX MTApOB.

W3mepenne aOCOMIOTHOM BIIAKHOCTH BO3/JyXa M OLIEHKAa MacChl MapoB B
ITOMEILEHNH.

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  AepopMaliii Pe3uHOBOro obpasma ot
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JaekrpoanHamMuka.

Tema 1. Inexkmpuueckoe noJe.

OnekTpu3alus Tea U e€ MpOosBICHUSA. OJEKTpUueckuid 3apsa. [Ba Buaa
DNEKTPUYECKUX 3apsAaoB. IIpOBOOHWKM, NOMAJIEKTPUKM W MOJYIPOBOIAHHUKH.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHS BJIEKTPUUYECKOTO
3apsja.

B3anmoneiictBue 3apsinoB. Toueunsie 3apsaapl. 3akoH Kynona.

DIeKTpuuecKoe nojie. Ero geicTBre Ha JJIEKTPUUYECKUE 3apsiJIbl.

Hampspk€anocts  anmektpuueckoro  mons.  [IpoOubiit  3apsia.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE TOJIE.

[JoTeHIHAIBHOCTh 3JIEKTPOCTATUYECKOrO IMOJsA. Pa3HOCTh MOTEHIMATIOB M
HanpspbkeHue. lloTeHuumanpHass SHEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTennman anexTpocrarnyeckoro moiis. Csi3b HANPSYKEHHOCTH MOJS U PA3HOCTH
NOTEHIMAJIOB JUISl  JIEKTPOCTATUYECKOrO TMojs (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMT CynepnO3uLUN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsnma. Ilone paBHOMEepHO 3apspkeHHOM cdepbl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHBI JWMHUN HanpsDKEHHOCTH ATHX IMOJIEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPsSA0B.

JusnexTpuku B DJEKTPOCTATUYECKOM ToJIe. Hwusnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonnencaTop. DIeKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coenHeHNE KOHIeHCcaTOpoB. [locmenoBarenbHOe cCOeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: 3JIEKTPOCKOIL,
ANEKTPOMETpP, DIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpONCTBO M MIPUHLININ AEUCTBUS JIEKTPOMETPA.

DIEKTPUUECKOE 0JIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTdeckoro reueparopa (Ban ne ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DnexTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUASI MEXKAY HUMU U AUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3JIeKTPUYECKOTO OIS 3apsHKEHHOTO KOHIEHCATOopa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, npaKmuKym.

OueHka cui B3auMOAEHCTBUS 3apsyKEHHBIX TEI.

HabGnronenue npeBpallileHus 3HEPTUH 3apsSKEHHOTO KOHAEHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAUO/A.

M3ydeHnne npoTekaHus TOKa B LENH, COAEPKAIIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIIUAJIOB (HampsHKEeHMST) npu
MOCJIEA0BATEILHOM COEUHEHNH KOHAEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmoannwtil 31eKmpuiecKuii mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcnoBust cyniecTBOBaHUSI MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKa. MCTOYHMKM
toka. Hanpsoxenne U u DJ1C &.

3akoH Oma 11 ydacTka Lenu.

DNeKTpu4eCcKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI W IUIOAAU IOMEPEYHOr0 CEUYEHUS.
VY ienpHOE CONPOTUBIIEHUE BEIIECTBA.

[TocnenoBarenpHOE, Mapajuie]bHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH J[xoymns—JIenma.

MOIHOCTh 3JIEKTPUYECKOro0 TOKa. TemioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

DOJIC ¥ BHYTpEHHEE COINPOTHUBJIIEHHWE HCTOYHMKA TOKa. 3akoH Owma mis
MOJHOM (3aMKHYTOM) JJICKTPUYECKOM 11enmr. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IMPOLECCH: aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CUYETUUK DIIEKTPUUECKOU SHEPTUH.

Jemoncmpayuu.

W3mepeHre CUiTbl TOKA U HAIIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsKEHHs I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOIUOAA.

3aBUCUMOCTh COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEYEHUS U MaTepuaa.

HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA OT CONMPOTHUBJIEHUS TPU OCTOSHHOM
HaIPSHKEHUH.

[Ipssmoe nzmepenune D/IC. KopoTkoe 3aMbpIkaHHE ralbBaHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco06bI coenuHeHust ICTOYHUKOB Toka, DJIC Garapeii.

HccnenoBanue pasHOCTH MOTEHUMAJIOB MEXAY IMOJIOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBaHre 3aBUCUMOCTH CHJIBI TOKA OT HANpSOKEHUS Ul JIAMIIbI
HaKaJIUBaHMS.

YBenuuenue npejena u3MepeHus: aMmrepMerpa (BoJbTMETpa).

N3mepenne D/1C u BHyTPEHHETO CONPOTHUBIIEHUS HICTOYHUKA TOKA.

Hccnenoanue 3aBucuMoctd DJIC rajbBaHUYECKOrO 3JEMEHTa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMH MCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEIN.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toxu 6 paznruunvix cpeoax.

DJIEKTPUYECKAs]  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
POBOAUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH CONPOTHBIICHUS METAJUIOB OT
TeMriepaTypbl. CBEpXIpOBOAUMOCTb.



DneKkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CobOcTBeHHass W TpHUMECHas  MPOBOJUMOCTD
noJynpoBoIHUKOB. CBoMCTBA p—n-niepexoa. [lomynpoBoHIKOBBIE TPHOOPHI.

ONEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponns. 3akoHbl Papanes I JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENIbHBIM
paspsn. Paznuyneie TMIIBI CaMOCTOSTENBHOTO pa3psana. Monnus. [lma3ma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPHUMEHEHHUE: Ia30pas3psiIHbIe
Jamibl, AJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NpHUOOpBI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAUOJ, TajlbBaHUKA, paUHUPOBAHUE MEMH,
BBIIIJIABKA AJIFOMUHUSA, SJIEKTPOHHAsI MUKPOCKOIIUS.

Hemoncmpayuu.

3aBUCUMOCTB CONPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB JIEKTPOIUTOB.

3akoHbl 31ekTposm3za dapazes.

HckpoBoii pa3psaa ¥ IpOBOJAUMOCTb BO31yXa.

CpaBHEHHE MPOBOAUMOCTH METAJUIOB U MOJYIIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuKym.

Hab6monenue snextpomnmsa.

W3mepenne 3apsaa OTHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTH  CONIPOTHBIICHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKui NPaKTUKYM.

Crioco0b! n3MepeHus: GU3NYECKUX BEIUYHH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYMKOBBIX CHUCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OueHka rpaHul] HOTrPEeIIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHH, MCCIENOBAaHWW  3aBUCHMOCTEU
¢u3znyecKnx BEIMYMH, MPOBEpPKA MPEAJIOKEHHBIX THMNOTE3 (BBIOOp U3 pador,
ONMCAHHBIX B  TEMaTUYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
J1a00paTopHbIE PAOOTHI, MPAKTUKYM).

MexnpeaMeTHbie CBA3M.

Uzyuenne kypca ¢usuku yriuyonénHoro ypoBHs B 10 kiacce
OCYILIECTBIISETCSA ¢ YYETOM COAEPKATEIBHBIX MEXIPEIMETHBIX CBA3EU C KypcaMHu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEM 0008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBbIA (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, OHKCHEPUMEHT, MOJCIUPOBAHHUE, MOJIElb, H3MEpPEHHUE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I POBast J1ab0paTopus.

Mamemamuxka: peumieHue CUCTeMbl ypaBHeHMH. JluHeitHas QyHKIuS,
napabosa, runepbona, ux rpaduku U cBoiicTBa. TpuroHomeTpuyeckue QPyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BexTops! 1 uX MpOeKIMH Ha OCU KOOPJMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexanuveckoe JABWKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIJIOBOE 3arpsi3HEHUE OKpPYXKAloleH Cpenbl,
yTHIn3anuss OUWOOPraHMYECKOTO TOMJIMBA JJisi BBIPAOOTKH «TEIUIOBON» W
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B IPUPOJIE,
AIIEKTPUUECKHE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYI,
MOJIb BEIIECTBA, MOJIApHAs Macca, IMOJIyYeHHEe HaHOMAaTepHalioB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEJN, KUJIKOCTEH U ra30B, )KUAKUE KPUCTAIIIbI, DJEKTPUUECKUE
CBOICTBa METAJLIOB, JICKTPOIUTUYECKAs TUCCOLIMALINS, TAIbBAHUKA, SJICKTPOHHAs
MUKPOCKOIIHS.

TI'eozpaghua: BnaxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcusa: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M OSKHJIKOTO TpEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIUHU
(KpOHIITEWH, peméryaTble KOHCTPYKIIHUK), UCIOJIB30BaHUE 3aKOHOB COXPaHEHUS
MEXAaHUKH B TEXHUKE (THPOCKOIN, BOAOMET WU APYTue), ABUTATEIb BHYTPEHHETO
cropaHusi, napoBasi TypOuHa, OBITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUaJOB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE S3JIEKTPONpHUOOpPOB,
ra3opaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Pa3znen 4. JaekrpoanHamMuka.

Tema 4. Maznummnoe noae.

B3anmopneiicTBie TOCTOSIHHBIX MAarHUTOB M TPOBOJHHKOB C TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOW uWHAyKIMM. [IpuHimn cynepnosunnu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHON MHIIYKLMH.

MarsuTHO€e 10Jie TPOBOJHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, KAaTYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BH>KeHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnosje. Pabora cuibl Jlopenna.

MarnutHoe nosne B BemectBe. PeppoMarHeTUKH, Mapa- U JUaMarHeTHKU.



TexHuueckue YCTpOﬁCTBa N TCXHOJOTHMYCCKHC TIIPOLECCChI: IIPUMCHCHHC

ITOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETP,
AJIEKTPOBUTATEND SIKOOU, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuaa  nuHWA  WMHAYKOMM ~ MAarHATHOTO — MOJS  TOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KaptrnHa nuHUN MarHuTHOW UHYKIIMU MO JUIMHHOTO MPSIMOTO MPOBOTHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIUTA.

Hab6monenue aBuxeHus mydka 3JIeKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMO JNEUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmMuUKym.

HccnenoBanre MarHUTHOTO MOJIS HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETHKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOW MHIYKIIMM Ha OCHOBE U3MEPEHUsSI CUJIbl AMIIEpa.

Tema 5. Inexkmpomaznumnan uHOYKyu.

SIBieHue dNEKTpOMAarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC wHAyKIMM. 3aKOH JJeKTpoMarHuTHOW wuHaykuuu Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunyktrBHOCTh. KaTylika WHIYKTUBHOCTM B LENM IMOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJIsI KATYIIKA C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOIMYECKHE IMPOUECCH: UHAYKLIMOHHAS
Me4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMU TEJ IIPU ABUKECHUNA B MATHUTHOM I10JIE
3emun.

Jemoncmpayuu.

HabGnrogenue siBeHUs 3JIeKTPOMAarHUTHOW MHTYKIIUH.

UccnenoBanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SBneHre CaMOUHIAYKIIUH.

HccnenoBanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Ornpenenenue MHAYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHNAS CAMOUHAYKIWH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue xKoneoanus.

Konebarensnas cucrtema. CBOOOIHBIE KOJICOAHNUS.

["apMonunyeckue kosebanusi. Kunematuueckoe ¥ JIUHAMHUYECKOE OIMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoiBoa
JTUHAMAYECKOTO OMUCAHUS TaPMOHMYECKUX KOJIEOAHWUN W3 MX SHEPTeTHYECKOTO H
KMHEMATUY€CKOTO OTTUCAHMUSI.

Amvmutyaa u ¢asza kosebanuil. CBsi3b aMIUIMTY/bl KOJ€OaHUN HCXOAHOU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUI €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m wacrtora koseOanuii. [lepmom Mambix CBOOOTHBIX KOJI€OAHWI
MaTEeMaTU4YeCKOro MasTHHKA. llepuos cBOOOAHBIX KON€OaHW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyKaeHHble kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBasg. BiusHue 3aTyxaHus Ha BHJ PE30HAHCHOM KPUBOW.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa U TEXHOJOTHYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauelu, My3blKalbHble HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

HalGmronenue He3aBHCUMOCTH TIEpHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTY AL,

HccnenoBanue 3aTyXamuX KOJIeO0aHUM 1 3aBUCUMOCTH TIEPUOJIa CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne konebaHWi Tpy3a HA MACCUBHOM TMpYXKHHE C IEJbIO
dbopMupoBaHUS PEACTABICHUIN 00 UACATBPHON MOCIHN MTPY>KUHHOTO MAasSTHHUKA.

3aKOH COXpaHEHUs YHEPTUU NPH KoJIeOaHUSAX rpy3a Ha MPYKUHE.

HccnenoBanue BRIHYXACHHBIX KOJIEOaHUIA.

HabGnronenue pesonanca.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomul, nPAKMuUKyMm.

W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JIBM)KEHUS TEJa B X0/I€ KoJIeOaHUM Ha yIIPyroMm MoABECE.

M3y4yeHue nBUKEHUS HUTAHOTO MasiTHUKA.

[IpeoOpa3oBaHue YHEPTUH B IPY>KUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHU.

HccnenoBaHue BbIHYKIEHHBIX KOJICOaHUH.

Tema 2. Inexkmpomaznummnule Kojledanus.

KonebatenbHbiil KOHTYp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUS B
uaeansHoM KosiebatensHOM KoHType. Popmyna Tomcona. CBsi3p aMIUIUTYZbI
3apsiia KOHJEHCATOpa ¢ aMIUIUTYI0M CHIIBI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B U/I€aJIbHOM K0J1e0aTeIbHOM KOHTYPE.

3aryxaromue JJIEKTPOMArHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
3IIEKTPOMArHUTHBIE KOJIeOaHUsI.

[lepemeHHBbI1 TOK. MOIIHOCTP MEPEMEHHOIO TOKA. AMIUIMTYZHOE U
JEeHCTByIOIEE 3HAUYEHHWE CHJIbI TOKAa W HAMNpsHKEHUS TMPU pas3audHoil (opme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
WHAYKTUBHOCTH B LENU CUHYCOUJAJIBHOIO MEPEMEHHOI0 TOKa. PE30HaHC TOKOB.
Pe3onanc HanpspKeHUN.

WneanbHplii  Tpanchopmarop. IlpousBonactBo, mepenadya U norpelieHHe
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKH MpU IPOU3BOACTBE JJIEKTpo3Hepruu. Kynbrypa
UCITOJIb30BAHUS JIEKTPOIHEPTHH B [IOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MNPOLECCHI: JIEKTPUYECKHUN
3BOHOK, '€HEpaTOp NEPEMEHHOTO TOKA, JIMHUU AIEKTpOIIepeaay.

Jemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJICOAHUS.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHH OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcnuII0rpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXaroOIMMX 3JIEKTPOMATHUTHBIX KOJEOAHNH.

Mogenb 3JIEKTPOMAarHUTHOTO Te€HEPATOpa.

BoinyxaeHHbIe CHHYCOMIaTbHbIE KOIeOaHusl.

Pesucrtop, KaTymka MHAYKTUBHOCTHM M KOHACHCATOpP B LENU IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTeNIbBHOM COCAMHEHUM PE3UCTOpPA, KATyLIKH
WHIYKTUBHOCTH U KOHAEHCATOpa.



Y CTpoiicTBO M IPUHITUT ACUCTBUS TpaHChOopMaTopa.

Mogenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

N3yuyenue tpancpopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IMOCIEAOBATEIbHO COCIUHEHHBIC
KOHJEHCATOP, KaTyIIKY U PE3UCTOP.

HaGmtonenue mekTpoMarHuTHOTO pe30HaHCA.

HccnenoBanue paboThl HCTOUHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 371eKmMpOMACHUMHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunsie u
MPOAOJIbHBIE BOJIHBL. [lepuon, CKOpOCTh pacnpoCTpaHEHUs U JJIMHA BOJIHBI.
CBolicTBa MEXaHWYECKUX BOJIH: OTpPa)XEHUE, MpejoMiieHHne, WHTep(epeHius u
nudpaxims.

3Byk. CkopocTh 3ByKa. ' poMkocTh 3ByKka. BeicoTa ToHa. TemOp 3ByKa.

[ITymoBOE 3arpsi3HEHHUE OKPYKAIOIIEN CPEIIBL.

DNEeKTPOMAarHUTHbIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
BzaumMHuas opueHTanusa BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

CBoiiCTBa  DJIGKTPOMArHUTHBIX  BOJH:  OTPaXXE€HHE,  MPEIOMIICHHUE,
noJisipu3alus, HTepdepeHuus u qudpaxims.

[IIxana 3meKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBbITY.

[IpyHUMTBI paguOCBsI3U U TeNeBUACHUS. Panqnonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CPEeJIbl.

TexHuyeckre yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, pajiap, paauonpuéMHNK, TEIeBU30p, anTeHHa, Tenedon, CBU-neusp,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paCPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmonenue otpaxxeHus u mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6nronenue nntepdepennnu u qudpakiinii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIO0N W
4aCTOTOM KOJICOaHUH.

HccnenoBanre  CBOMCTB  JJEKTPOMATrHUTHBIX  BOJIH: OTpPa’KEHHE,
npesioMJIeHUE, Nospu3anus, 1udpakius, uHTepdepeHIus.

Oo6nHapyxeHue nHPPAKPaACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHUMN.



Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE paclpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpaxxeHne cBeTa. 3aKOHbI OoTpakeHHs cBeTa. llocTpoenue n3oOpakeHui B
iockoMm 3epkaie. Chepudeckue 3epkaa.

[Ipenomnenue cera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONMIOTHBIN MOKa3aTeb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [1I0cTOSHCTBO YaCTOTHI
CBETA M COOTHOIICHHWE JUIMH BOJIH IIPU NEPEXOJE MOHOXPOMATHUYECKOI'O CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nydeit B mpuszme. [ucnepcusi cBeta. CinokHBIM cocTaB Oeloro cBeTa.
IIBer.

[lonHoe BHyTpeHHEe OTpaxkeHue. IIpenenpHbIil yroa MmojaHOro BHYTPEHHETO
OTPAKECHMUS.

Cobuparoniie U pacceuBaromue JuH3bl. ToHkas smH3a. ®DokycHoe
paccTosSTHUE W ONTHYECKas CHUJla TOHKOM JMH3bl. 3aBHUCUMOCTb (POKYCHOTO
paccTosiHUs TOHKOM cepruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
IIOKA3aTeIIs MPEITOMIICHUS.

@opmMysa TOHKOW JIMH3BL. Y BEIMYEHUE, TABAEMOE JIMH30M.

Xoa nyya, NMpOWENIIEr0 JUH3Y NOJ IMPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyecko ocu. IlocTpoeHne wu300pakKeHWI TOUKM W OTpe3ka NpsIMOH B
coOMpaIOIIMX U pacCeUBAIOLIUX JIMH3AaX U UX CHUCTEMaX.

Omntuueckue npudopsl. Paspemaromas cocoOHocTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTEphEpEHIIMOHHON
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. lIpumepsl knaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. JludpakimonHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAakKCUMyMOB IIpM  IAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECChl: OYKH, JIyma,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN amnmnapar, MpOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.



3aKOHBI OTPAKEHHUS CBETA.

HccnenoBanrie npeioMJIEHUs CBETA.

Habmronenne noaHoro BHyTpeHHEro oTpakeHus. Mojienb cBeToBoA.

HccnenoBanne xXoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaUIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paKeHUI B JTMH3AX.

Mogaenn MUKpOCKOIa, TEJIECKOIA.

HaoGmronenue natepdepeHnu cBera.

HaOmronenne n1BeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

Nzydenne 1uppakimOHHON pEIIETKH.

Habmonenne nudpakiinoHHOTO CIIeKTpa.

HabGnronenue nucnepcuu cBera.

HabGnrogenue nonsipusaiiuu CBeTa.

[IpuMeHeHue MOSIPOUIOB JIJIsl U3YUCHHSI MEXAaHUYECKUX HANPSHKEHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

N3mepeHnue nokazaresis npeioMIIeHUs CTEKJIa.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO paccTOSIHUSL OT BeliecTBa (Ha
IpPUMEPE KUJKUX JTUH3).

N3mepenne pOKyCHOTo pacCTOSHUS PACCEUBAIOIINX JINH3.

[Tomy4uenune n300pakeHns B CHCTEME U3 TUIOCKOTO 3epKajia U JIMH3HI.

[TonyueHnue n300pakeHus B CUCTEME U3 IBYX JIUH3.

KoHcTpyrpoBaHHe TEIECKONNYECKUX CUCTEM.

Hab6mronenue nudpaxuuu, tHTEpPEpeHIMH U MOISpU3aluU CBETA.

N3yuenue noyisipu3alii CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU TUAIIEKTPUKA.

N3yyenune naTEpPEPEHITNH JIA3EPHOTO U3ITYYCHHS Ha IBYX IIEIISX.

HabGnronenue nucnepcumu.

HabGntogenue u vcciieqoBanue AUGpaKimOHHOTO CIEKTpa.

N3Mepenue niavuHbl CBETOBOW BOJIHBI.

[TomydyeHue criekTpa W3Ty4YEHHUs CBETOMMOAA TIPHU MOMOIIU IU(PAKITMOHHON
PELIETKU.

Pa3znen 6. OcHOBBI cieNUAJIBHON TEOPHUH OTHOCUTEJILHOCTH.

['panuipl TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsl
CIIeIMAIbHON TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON — mHTepBasl.  [IpeoOpazoBanus  Jlopenta.
VYcenoue npuunHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHH U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHUIIbI.



CBs13b MacChl C SHEPruel U UMITYJILCOM PEJIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MOKOS.

TexHuyeckre YCTpOHMCTBA M TEXHOJOTHMYECKUE MPOLECCHl: CIyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIH 3aPSKEHHBIX YACTHIL.

VYyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIe padOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCAa W SHEPrUM  PEJSITABUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apsSIKEHHBIX YACTUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanroBasi pusuka.

Tema 1. KopnycKyaapHho-601H0801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3JIy4eHHE (U3IydeHUE aOCOIIOTHO YEPHOTO TEa).
3akoH cmenienus: Buna. ['unorte3a [lnanka o kBaHTax.

®oTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

dotoadpdext. OnbiTel A. I'. CrosneroBa. 3akonbl hoTtorddexra. YpaBHEeHHE
Ouamreina s hotodddexra. «KpacHas rpanuinay gorodrddekra.

JlaBnenue cBeta (B YACTHOCTH, [aBJICHWE CBeTa Ha aOCONIOTHO
MOTJIONIAONIYI0O M a0COJIIOTHO OTpaXKaromlyr MoBepxHOCTh). Ombiter I1. H.
JleGenena.

BomnHoBsie cBolicTBa yactull. Bosiasl 1e bpoind. [Inuna BomHbI ae bpoiins u
pasMmepbl 00JlaCTH  JIOKaIM3alMK JBUXKYIIeWcss dactuibl. KopmyckyispHo-
BOJIHOBOM Tyanu3Mm. Judpakius 37eKTpOHOB Ha KpUCTaIax.

Crnenuduka n3mepenuit B Mukpomupe. COOTHOIIEHUSI HEONpeAeEHHOCTEN
['eiizendepra.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKUE IPOLIECCHI: CHEKTPOMETP,
dboTodeMEeHT, (OTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

JHemoncmpayuu.

®dotor(PpdeKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeHIHETO GhoTodddeKTa.

Hccnenoanrie  3aBUCUMOCTH  CONPOTHUBJIEHUS  MOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

Ceeroauo.

Conneunas Gartapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenne noctostaHOM [Inanka Ha ocHOBE uccienoBanus Gporodrddexra.

HccnenoBanne 3aBUCUMOCTH CHJTBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. @usuka amoma.

OnbITEl O HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas monenbp aroma
Pezepdopna.



[Toctynatel bopa. U3nyuenue u norsiouienne GOTOHOB MPHU MEPEXOE aTOMa
C OJTHOTO YPOBHsI SJHEPTUH HA IPYTOU.

Bunsl cnektpoB. CrieKTp ypOBHEM 3HEPTHH aTOMa BOAOPO/IaA.

CnoHTaHHOE U BBIHYKJIEHHOE U31y4eHHe cBeTa. Jlazep.

TexHuyeckne yCTpoHCTBAa M TEXHOJOTMYECKHE MPOLECCHI: CIEKTPaIbHBINI
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopna.

HaOmronenune muHeRYaThIX CIIEKTPOB.

YCTpONCTBO U NIEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JUIMHBI BOJHbBI JA3€PHOTO U3Ty4YECHUSI.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMuUKym.

HaOGmronenne muHe4aToro crekTpa.

HccnenoBanne CrekTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocTossHHON PunOepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY,.

Hyxknonnas monens siapa I'eitzenOepra—lBanenko. 3apsan siapa. MaccoBoe
qucio sapa. N30Tomnsl.

PanunoaktuBHOCTh. Alnbda-pacnaj. DNEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnaj. ['amma-u3nydeHue.

3aKOH paJUOAKTUBHOIO pacnana. PaauoakTUBHBIE H30TOINBI B IMPUPOJIE.
CBOIICTBa MOHHU3UPYIOUIETO M3JIy4YCHHs. BiusgHME PagMOAKTHBHOCTH Ha >KUBBIC
opranu3Mbl. EctecTBeHHBIN (oH u3nydenus. Jozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepHbie cuibl. Jlepekt Macchl sipa.

SAnepusie peakuuu. Jlenenue u cunres saep. Anepusie peaktopsl. [IpodiemMsr
YIOPABISIEMOr0 TEPMOSAJEPHOTO CHHTE3a. ODKOJIOTMYECKHE AaCHEKThl pPA3BUTHSA
AJIEPHON SHEPrETUKH.

Mertozasl perucTpaliy U UCCIEN0BaHUS AJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTAIbHBIE B3aMMOJACUCTBUSA. bapuWOHBI, ME30HBI H JIEOTOHBI.
[IpencraBnenne o CrannapTHoOi Moaenu. KBapk-TriitoOHHas MOJENb aIpOHOB.

@uznka 3a npeaenamu CrangapTHol mMoaenu. TéMmHas marepus U TEMHaA
DHEPIusl.

EauHcTBO pmznueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoOMCTBA U TEXHOJOTUYECKUE ITPOLIECCHI: TO3UMETP, KaMmepa
BuiibcoHa, sepHBIA  peakTop, TEPMOSAEPHBIA pEaKkTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAs ToMOorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paanoakTUBHOTO (hOHA C UCTIOJIB30BaHUEM JO3UMETPA.



N3ydenue normiomuieHus 0eTa-4acTUl] aTFOMUHUAEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.

Ortarnbl pa3BUTHs acTpoHOMUHU. [IpHKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHHE
acTpoHOMUH. [IpUMEHMMOCTb 3aKOHOB (U3UKH ISl OOBSICHEHUS MPUPOJbI
KOCMUYECKHX 0OBEKTOB.

Meroasl acTpOHOMHUYECKHX HccaeaoBaHUil. COBpPEMEHHBIE ONTUYECKUE
TEJIECKOIIbI, PaJUOTENIECKOIBI, BHEATMOC(EpHasi aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BHJIUMOE
JBH>KEHUE.

ConHeuHas cucrtema.

Connue. ConHeuHast akTUBHOCTh. MicTrounuk 3nepruu CoJiHIla U 3BE3/.

3BE3/1bI, UX OCHOBHBIE XaPAKTEPUCTUKH. J{narpamma «CeKTpabHbIN Kilacc —
CBETHUMOCTbY». 3BE3/bl TJIABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBbY» JUIsl 3BE3J TJIABHOM IMOCJIEAOBATEIbHOCTU. BHYTpeHHEe cTpoeHue
3B€311. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Borounu ConHua u
3BE3/1. DTallbl )KMU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue m nuxenue CoyiHIA B
lNamaktrke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE M3MydeHHE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobyieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

HabGmronenust 3B€3aHOr0 HebGa HEBOOPYKEHHBIM IJIa30M C HCIIOIb30BAaHHEM
KOMITBIOTEPHBIX TIPIOKEHUH I ONPEACIICHUS MOJ0KEeHUSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro moJIylmiapusi U SpKue
3BE3/IbI.

HabGmonenuss B Teneckon JlyHBI, MaHET, TyMaHHOCTEW | 3BE3AHBIX
CKOIJICHHM.

Pu3nyecKui NPaKTUKYM.

CrnocoObl u3MepeHus (PU3NYECKUX BETUYUH C MCIOJIb30BAHMEM AHAJIOTOBBIX
U IU(POBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCUTEIbHBIE TIOTPEITHOCTH U3MEPEHUN (PU3HUECKUX BEIUYHH.
OueHka rpaHul] NOrPEeLIHOCTEN.

[IpoBeneHre  KOCBEHHBIX U3MEPEHUM, HCCICAOBAHUN  3aBUCUMOCTEU
(bU3MYECKUX BEJIWYMH, TPOBEpPKa MPEAJIOKEHHBIX THUIOTE3 (BbIOOp H3 pabdor,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax  «YUYEHUYECKHH  SKCIIEpPUMEHT,
n1abopaTtopHble pabOThI, TPAKTUKYM)).



O0o01aroniee NOBTOPEHHUE.

O0o01menue U cucTeMaTu3alus COAepX)aHus pa3AesioB Kypca «MexaHuKay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHaMuKay, «Konebanus
U BOJHB», «OCHOBBI CIENHATbHON TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
busnka», « INEMEHTbI ACTPOHOMUH U ACTPOPUZUKNY.

Pons ¢usmkn u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJOTHYECKOM,
COLIMATILHOM M 3TUYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAay4YHOU KapTUHE MHUpa, 3HAUYCHHUE OIMCATEIIbHOM,
CHUCTEMATU3HUPYIOIIEH, OOBSCHUTEIBPHOM W  MPOTHOCTHYECKOW  (PyHKIUMH
busnyeckoil Teopuu, posib (HU3NUECKON Teopur B GOPMHUPOBAHUU MPEJICTABICHUIN
0 (Qu3MYecKoil KapTUHE MHUpPa, MECTO (PU3UYECKON KApTUHBI MUpPA B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHHI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kiacce
OCYILIECTBJISIETCS ¢ YUETOM COJEPKATENBHBIX MEXIPEIMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHO20
no3nanuA: SIBICHUE, HAYYHBIM (akT, rumnore3a, (pU3MyYecKas BEIMYMUHA, 3aKOH,
Teopusi, HAOJIOJEHUE, DKCIIEPUMEHT, MOJICTUPOBAHUE, MOJENb, H3MEPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, UG POBast J1ab0paToOpHs.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHHW. TpPUTOHOMETPUYECKHE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M HMX MPOEKIMU HAa OCH KOOPAHMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaHbie 3yieMEeHTApHBIX GyHKUMA. [Ipu3Haku NOAOOUS TPEYrOJIbHUKOB,
oTpezieNieHue IIOIAIH MITOCKUX GuUryp u oobEma Te.

Buonozcua: >nekTpuyeckue SBICHUS B JKUBOW NPHUPOJE, KoyeOaTeabHbIE
JIBW)KCHUSI B JKUBOW TNPHUPOAE, OKOJOTMUYECKHE PHUCKA MPH IPOU3BOJCTBE
AIEKTPOIHEPTHH,  DJIEKTPOMATHUTHOE  3arpsi3HEHUE  OKPYKAWOWIEH  Cpelpl,
yJIbTPa3ByKOBasl JHMArHOCTMKAa B MEIULIMHE, ONTHUYECKHE SBJICHHUA B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON PEIIETKH, CHEKTPaIbHBIM
aHaJu3.

I'eocpagua: marHuTHBIE TONKOCA 3€MJIM, 3aJ€KH MAarHUTHBIX PYA,
dboToChEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpOJBUTraTeNb IKOOM, TeHepaTop MEPEeMEHHOr0 TOKAa, MHIYKIMOHHAs Meyb,
JIMHUAW B3JIEKTpoNepeaay, 3JEKTPOABUraTelb, paaap, paaAuoONpUEMHUK, TEIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JMArHOCTHKAa B TEXHUKE,



HpOGKHHOHHBIﬁ alIrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAad SOHEPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3sBUTHA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEBI T10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAJIMYHOCTHBLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHoOro mnpenMera «Du3nkay
JOJKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIMA, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAULIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U OMbITA JEATEIILHOCTH B IMPOLECCE pEealM3alii OCHOBHBIX HANpPaBJICHUN
BOCIIUTATEJIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMSA:

e chopMUPOBAaHHOCTh TPAXKMTAHCKOW  TMO3UIIMM  OOyYaroIMeTrocs  Kak
aKTUBHOTO U OTBETCTBEHHOIO YJ€Ha POCCUIICKOTr0 00I11eCTBAa;

e TMPUHATHE TPAAUIMOHHBIX OOIEYETOBEUECKHMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JACSATEIIBHOCTh B HHTEPECAX I'PAXKIAHCKOTO
oO1iecTsa, y4yacTBOBaTb B CaMOYINpaBlieHUH B 00pa3oBaTelbHON
OpraHH3allny;

e YMEHHME B3aMMOJEUCTBOBATH C  COLMAIbHBIMHU  HMHCTUTYTAMU B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHHTapHOM U BOJIOHTEPCKOU JIESITETLHOCTH.

NATPHUOTHYECKOT0 BOCIIUTAHUS:

e c(opMUPOBaAaHHOCTH POCCHUICKOIN IPaXKIaHCKON UJEHTUYHOCTH,
MaTpUOTU3MA,;

e IIEHHOCTHOE OTHOUIEHWE K TOCYAAapPCTBEHHBIM CHMBOJIAM, JOCTHKECHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MMOBE/ICHHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIIUIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOIO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOIO Oy IyIIETO.

ICTETHYECKOT0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs OCTETHUKY HAYYHOI'O

TBOPYECTBA, MPUCYIIETO (GU3MIECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEC K pa3nuuHbIM chepam npodheCcCHOHATBLHON eI TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM C (U3UKOW U TEXHUKOW, yMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP Oymymien nmpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO B
oOnactu (pU3UKHU HA MPOTSXKEHUU BCEH JKU3HU.

IKOJOTNYE€CKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJBTYphl, OCO3HAHUE TIJ100aIBHOTO
XapakTepa 3KOJOTHYECKHUX MpodJieM;

IUIAHUPOBAHWE M OCYLICCTBICHUE ACHUCTBUH B OKpYXKalOLIEH cpenc Ha
OCHOBE 3HaHUs LIEJIEW YCTOMYMBOTIO PA3BUTHS YEJIOBEYECTBA;

paclIMpeHne ONbITa AESATEIbHOCTH DKOJOTMYECKOM HAIIPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O IIO3HAHUA:

c(hOpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHSA (PU3NIECKON HAYKHU;

OCO3HAaHHME IEHHOCTH HAy4YHOW AESATEeNbHOCTHU, TOTOBHOCTH B MpOILECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEAO0BATENIbCKYIO
NEATEIbBHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue A1eicTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTH M AKTyaJlU3WpoBaTh  MpodiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPENeNsITh LEIN ACATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTM U TMPOTHUBOPEUUS B PaccMaTpUBaEMbIX
bu3nUecKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUs] MPOOJIEeMbl ¢ Y4ETOM aHAIM3a UMEIOIINXCA
MaTepUaJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JE€ATEIIbHOCTb, OIIEHUBaTh COOTBETCTBHUE
pe3yAbTATOB LIEJIIM, OLIEHUBATh PUCKU MOCIEACTBUI ESITEIIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINLICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

Ba3oBble ucciaeaoBaTe/LCKHeE JeCTBUA:

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMU TIOHATUSAMUA U METOJAAMH
(bu3nYECKON HAYKH;



BJIAJCTh HAaBBIKAMH  y49e€OHO-HCCIICIOBATEIBCKON u MMPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3aaad  (U3HIEeCKOTo
COZICpKaHUsl, TPUMEHEHHIO PA3IMUYHBIX METOJAO0B MTO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, TPEOOPa30BAHUIO U MPUMEHEHHIO B PA3IMYHBIX YICOHBIX
CUTyalusX, B TOM YHCJI€ TPU CO3JTaHUHM YYEOHBIX MPOEKTOB B 00JACTH
bus3uKy;

BBISBJISITh TPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyaJlM3UPOBATh 3ajauvy,
BBIJIBUTATh THUIOTE3Y €€ pelIeHWs, HaxOJUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOWX YTBEPIKIACHHM, 3a7aBaTh MapaMeTpbl U KPUTEPUU
pelIeHus;

aHAJTU3UPOBaTh TIOJIYYEHHbICE B XOJI€ PEIICHHMsS 3aJaud PpPe3yJbTaThl,
KPUTHYECKHU OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYyJIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKHU;

JlaBaTh OLICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCHUTh 3HaHHWS TI0 (QU3HKE B MPAKTUYECKYHO 00JacTh
JKH3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTe;
BBIJIBUTaTh HOBBIC UJICH, MpE/IjIaraTh OPUTMHAIIBHBIC ITOIX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 33/1a41, TOMYCKAIOIIUE aJbTePHATUBHBIC PEIICHMUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HABBIKAMHU MOJIydyeHUs1 MHGOpMALUU (PU3UIECKOTO COACPIKAHUS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH IOMUCK,
aHalIu3, CUCTEMATHU3AlMI0 U HHTEpPHpeTaluio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOPM TMPECTaBICHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CPEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIIMOHHBIX
TEXHOJIOTM B  pPEIICHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIOJIeHHEeM TpeOOBaHUW APrOHOMHKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECcypcocOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCTbl (PU3UYECKOTO COAEPKAHMS B Pa3IMYHBIX (hopmartax ¢
y4€TOM Ha3HaueHus uHGOpPMAIMM M UEJIeBOM ayAuTOpUHU, BBIOUpas
ONTUMAaJIbHYIO (OPMY MPEJICTABICHUS U BU3yaJIU3al1H.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBUA:



OCYIIIECTBISATH OOIICHWE Ha ypokax (u3MKu U BO BHEYPOUHOU
JESITENTbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CUTyalliii ¥ CMST4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOUKY 3PEHHS C MCHOJb30BAHUEM
SI3BIKOBBIX CPEICTB;

MMOHMMAaTh W  HCHOJB30BaTh  MPEUMYIIECTBA  KOMAaHOHOM U
WHIUBUyaIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YUETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHUMATh LEJIH COBMECTHOW JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIAWHUPOBATh JEUCTBUA MO €€ JOCTMIXKEHHUIO: COCTaBJIATH IUIaH
JNEeUCTBUH, pacrpeessaTh POIM ¢ Y4ETOM MHEHUN Y4aCTHHUKOB, 0OCYK/1aTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIAJa W Ka)KJIOT0 yYaCTHUKA KOMAaHIbl B
001t pe3ynbTar 1o pa3paboTaHHBIM KPUTEPHUSIM;

MpeJiaraTb HOBBIE MPOEKThI, OLECHUBATh WJCH C IO3WLHUU HOBHU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3IUYHBIX
CUTyalusiX, TMPOSBISATH  TBOPYECTBO W BOOOpakeHHWE,  OBITh
VHHUIATUBHBIM.

PeryasiTuBHbIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYIIECTBIATh  IMO3HABATEIbHYIO JICSITEIBHOCTh B
obrmacti (UBMKA W ACTPOHOMHH, BBISBISATH MPOOJEMBI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 337a4H;

CaMOCTOSITEJIbHO COCTaBJISITh TIJIAaH PEUICHUS PACUETHBIX M KAYECTBEHHBIX
3a7a4, MJIaH BBITIOJTHEHUS MPAKTUYECKOU pabOThl ¢ YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsM;

pacMpsATh paMKH  ydeOHOTO TIpeaAMeTa Ha  OCHOBE  JIMYHBIX
MPEATIOYTCHUH;

JeJaTh OCO3HAHHBIM BHIOOP, apryMEHTHUPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCThH 32 PEIIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBIICHUIO APYIUIHMH B 0OJACTH
(GbU3UKH, TMOCTOSHHO TMOBBIIIATH CBOM 0Opa3oBaTENbHBIM M KYJIbTYPHBIN
YPOBEHb.



CaMOKOHTpOJIL, AMOIUOHAJBLHbIN HHTEJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BJIaJIETh HABBIKAMM I[IO03HABATEJILHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMbIX JCHCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBAaHU;

WCIIOJIB30BaTh TPUEMBI pedieKcHu MJisi OIEHKH CHUTYyallud, BBIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEHICHUS] MO HX
CHIDKCHHMIO;

MIPUHUMATh MOTHUBBI M ApPryMEHTHI JPYIUX IPU AHAJIU3E PE3YJIbTATOB
JIEATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJIOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IpPU aHAJIU3E PE3YJIbTATOB
JIESATEIILHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce nocTmkeHHs TUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI IO
dbuzuke U1 YpOBHS CpeIHEro ooOmero oOpa3oBaHuss Yy OOydarouuxcs

COBEPIICHCTBYETCS IMOIMOHAIBHBIH MHTEJJICKT, TpeAoararomuii
c(OpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIONIETO  CIIOCOOHOCTH  TOHMMAaTh  CBOE

HMOIIMOHAJILHOE COCTOSIHUE, BUAECTh HAMPABICHUS Pa3BUTHSI COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aIanTUPOBATHCA K
OMOIMOHAILHBIM W3MEHEHUSIM M TPOSBISATh THOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIMM, BKIIIOUAIOIICH CTpEeMIIEHHE K JOCTUXKEHUIO LIEeTN
U yCTexy, ONTUMH3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXO/S U3
CBOMX BO3MOXKHOCTEH;

OMIIATUHU, BKJIIOYAIONMIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, YYHUTBIBATH €ro TMpPU OCYUIECTBICHUU OOLICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIMAIBbHBIX  HABBIKOB, BKJIIOYAIONIMX  CIIOCOOHOCTH  BBICTPAMBATh
OTHOIIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspenaTh KOH(MIUKTHI.



[MTPEAMETHBIE PE3VJIBTATHI

K xonny oOyuenuss B 10 knacce mpenMeTHbIE PE3yJbTaTbl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

MOHUMATh POJb (U3UKA B OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJIoBeKa, POJib U MECTO (M3HKU B COBPEMEHHOIN HAay4YHOU KapTHHE MUPA,
3HAUYEHHE OMNHCATENIbHOM, CHCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBLHON U
MPOTHOCTUYECKON  (QYHKIUA  (PU3UMYECKOM TEOpUU —  MEXaHUKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJMHAMUKHU, POJb (PU3HMUECKON TEOpHH B
(dbopMUPOBAHUY TIPEJICTABICHUN O PU3NUECKON KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Tel u
IpOLIECCOB (SIBIIGHUM): HWHEpIMalbHas CUCTEMa OTCuY€Ta, aOCOIIOTHO
TBEpIOE TEJI0, MAaTepHUaJIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
CBOOOHOE TajeHWe, a0CONMIOTHO ympyras aedopmarusi, abCOTIOTHO
ynpyroe u abCONIOTHO HEYNPYTroe CTOJIKHOBEHMSI, MOJIEINU Ta3a, >KUIKOCTH
U TBEPAOro (KPUCTAIUTMYECKOI0) Teja, UAealIbHbIN ra3, TOUeUHbIN 3aps/,
OJTHOPOJHOE JIEKTPUUECKOE MOJIE;

pa3nuuaTh yCIOBUS (TpaHUIBl, 00JIACTH) NPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXaHUYECKHE IMIPOLIECChl W  SBJICHMS,
UCIIOJIb3YysI OCHOBHBIE TOJIOKEHUSI U 3aKOHBI MEXAHUKHU (OTHOCUTEIBLHOCTh
MEXaHUYECKOTO JBIDKEHUS, (OPMySbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBWKEHMsI, TpeoOpazoBanus [amwiies Jis CKOPOCTH U TEPEMELICHHS,
3akoHbl HplOTOHA, NpUHLMO OTHOCUTENBbHOCTH ['anunes, 3akoH
BCEMUPHOTO TATOTEHHUS, 3aKOHbI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPIUH, CBSI3b pa0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW 3HEpruu,
YCIIOBHSI pPAaBHOBECHS TBEPAOrO Tena), MPU STOM  HUCIOJIB30BATh
MaTeMaTH4ECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (U3HUECKUX 3aKOHOB: MpeoOpazoBanuii ['anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIyJibca U
MEXaHWYECKON IHEPTHUH, 3aKOHA BCEMUPHOIO TATOTEHHS;

aHAJIM3UPOBATh U OOBACHATH TEIUIOBBIE MPOIECCH U SBJICHHUS, UCIIONb3YS
ocHoBHble moJokeHUsT MKT u 3akoHbl MonekynsapHOU (uU3MKK U
TEPMOJMHAMUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcoO CpeaHel
KMHETUYECKOW DSHEPruel TEIUIOBOTO JBHM)KEHUS W KOHLIEHTPAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATypbl BEIIECTBA CO CpPEIHEH KHHETHYECKOU
JHEPruer TEIIOBOr0 JBHKEHHS €r0 YacTHUL, CBS3b JABJICHUS HJI€aJbHOTO
raza C KOHUEHTpPAlUHUEN MOJIEKY]l M €ro TEMIEpaTypoil, ypaBHEHUE



MeunneneeBa—KnaneipoHa, MNepBbIlM 3aKOH TEPMOAWHAMMKH, 3aKOH
COXpAHEHUsI SHEPIMM B TEIUIOBBIX IPOLECCAX), MPU 3TOM HCIOJb30BAThH
MaTeMaTH4YECKOe BBIPAKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
IIPUMEHUMOCTH YpaBHEeHHsI MeHieneesa—KianelpoHna,

aHAJIM3UPOBaTh U OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJIb3Ys
OCHOBHBIE IOJIOKEHUS U 3aKOHBI JIEKTPOJAMHAMUKU (3aKOH COXPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyiona, ITOTEHIUAIBHOCTD
IEKTPOCTATUYECKOIO TIOJIA, MPHUHLMII CYNEPIO3ULUN DIEKTPUIECKUX
IIOJIEH, NPU ITOM YKa3blBas YCJIOBHUS IpUMEHUMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOILIEHUS: 3aKOHbI OMa I ydacTka
Henu W U1 3aMKHYTOM DJIEKTPUYECKOW wLenu, 3akoH Jlxoyisa—JleHua,
npasuia Kupxroda, 3akonsr @apanest 1u1st 371€KTPOIn3a);

ONMUCHIBATh (PU3NYECKUE TPOLIECCHl U SIBIEHUS, HCIOJIb3Ys BEIMYUHBI:
IIEpEMELICHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJN, CUIIA,
MOMEHT CWJIbl, JaBJICHUE, NOTCHUUAJIBHAS JHEPIUsl, KHUHETHYECKas
SHEprusi, MeXaHU4ecKas SHeprus, padoTa CUibl, LEHTPOCTPEMHUTEIHLHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIa YOPYTrOCTH, CHJIa TPEHHUs, MOIIHOCTD,
DHEPrusl B3aUMOJCHCTBUS Tena ¢ 3eMi€i BOIM3M €€ TOBEPXHOCTH,
BHEprus ynpyrod naedopmanuu HOpyKHUHBI, KOJUYECTBO TEIJIOTHI,
abcoyoTHasl TeMIeparypa Teia, paboTta B TEPMOAWHAMUKE, BHYTPEHHSA
SHEpPrusl WACATBLHOTO OJHOATOMHOTO Ta3a, paboTa HACAIbHOTO Tasa,
OTHOCUTEJIbHAs BJIAXKHOCTH Bo3ayxa, KIIJ wnaeanbHOro TemioBOro
JBUTATEISI; IEKTPUUECKOE I0JI€, HAPSHKEHHOCTD JJIEKTPUYECKOIrO MOJI,
HAIPsSHDKEHHOCTH TIOJIT TOYEYHOIO 3apsia WIM 3apspKeHHOro Inapa B
BAKYyME W B JUIJEKTPUKE, IOTEHIMAN JJIEKTPOCTATHYECKOTO IIOJI,
Pa3HOCTh  IOTEHLMANOB, JJEKTPOABIKyLIas Cuja, CwWia  TOKa,
HaIIpSDKEHUE, MOIIMHOCTh TOKA, JJIEKTpUYecKass €EMKOCTb IIJIOCKOTO
KOHJIEHCATOpa, CONPOTHUBIICHHE YydyacTKa LENU C IOCJIECIOBATEIbHBIM H
IIapajuIeNIbHbIM COEUHEHUEM PE3UCTOPOB, IHEPTHS DIEKTPUUECKOTO MOJIA
KOHJIEHCATOopa;

OOBSACHATP  OCOOCHHOCTH  MpPOTEKaHHS  (PU3MYECKHX  SIBJICHHIA:
MEXaHUYECKOE JIBJKCHHE, TEIUIOBOE JBM)KCHME 4YacTUL[ BELIECTBA,
TEIUIOBOE PaBHOBECUE, OPOYHOBCKOE NBIKEHUE, AUPPy3usi, HcIapeHue,
KUIIEHVE U KOHJEHCALMS, IJIABJICHHE U KPUCTAIUIN3ALMsl, HAIIPABIECHHOCTD
TEIUTIONEpeaaum, JIEKTPU3ALNS TeJl, SKBUIIOTEHIIMAIBHOCTD IOBEPXHOCTH
3apsKEHHOTO ITPOBOJIHUKA,;

IPOBOANUTH MCCIEA0BAHUE 3aBUCUMOCTH OJHOM (PU3MUECKON BEJIMYUHBI OT
OPYro C  HWCIOJB30BAHUEM MPAMBIX  W3MEPEHHMN, TNpPHU  3TOM
KOHCTPYHpPOBATh YCTaHOBKY, (UKCHUPOBATH pPE3yJabTaThl MOJYyYECHHOU



3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHAC TpadUKOB C y4ETOM
aOCOIOTHBIX MOTPEITHOCTEN U3MEPEHU, JIeJIaTh BEIBOJBI 10 PE3yJIbTaTaM
WCCJICIOBAHNS,

IPOBOANTH KOCBEHHBIE H3MEPEHHs (PU3MYECKHX BEIMYMH, TPHU OSTOM
BBIOMpaTh ONMTHMAIBHBIA METOJ W3MEPEHUs, OICHUBATh AOCONIOTHBIE H
OTHOCUTEJBHBIC MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHHIA,
MIPOBOJIUTH OMBITHI MO TIPOBEPKE MPE/JIOKEHHON THIOTE3bI: MIAHUPOBATH
OKCMIEPUMEHT, COOMPATh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, aHATM3UPOBATh
MOJTy4YeHHBIE PE3yNbTaThl U JENaTh BBIBOJ O CTaTyce MpeaoKeHHOM
THITOTE3HI,

cobmroiaTh mpaBuiia 6€30MacHOTO TpyAa MPU MPOBEACHUH UCCIETOBAHUN
B paMKax y4eOHOrO0 OJKCIEpUMEHTa, TNPAKTUKyMa U  Yy4eOHO-
UCCIICIOBATEIbCKOM H TMPOCKTHOW JEATETbHOCTH C HCIOIh30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JTa0OPATOPHOTO 0OOPYIOBAHHS;

pemate pacy€THBIE 3aJa4d C SBHO 33JaHHOM M HESBHO 3aJaHHOU
bu3UYeCcKO MOJENbI0: Ha OCHOBAHHWH aHAJIN3a YCJIOBHUS OOOCHOBBIBATH
BBIOOp (U3MUECKOW MOJAEIH, OTBEYAIOIIeH TpeOOBaHUSAM 3a/adyd,
NPUMEHATH  (HOPMYINBI, 3aKOHBI, 3aKOHOMEPHOCTH U  TOCTYJAThI
GU3MYECKUX TEOPU MpPH WCIOIH30BAHUU MAaTEMaTHYECKHX METO0B
perIeHus 3a/1a4, MPOBOIUTH PACYEThl HA OCHOBAHUH UMEIOIINXCS TAHHBIX,
aHAM3UPOBATh PE3yIbTaThl U KOPPEKTHPOBATH METONBI PEIICHUS C
y4ETOM TMOTYYCHHBIX PE3YJIbTATOB;

pemiath KayeCTBEHHBIC 3aaud, TPEOYIONIMe NPUMEHEHHUS 3HAHUN Wu3
pasHBIX pa3leioB Kypca GU3MKH, a TAK)KE WHTErpalliy 3HAHUHN U3 APYTUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHYECKYIO
IIEMTOYKY PACCYKIICHHUI C ONOPOH HA M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECKUE SBIICHMUS;

UCTIONb30BaTh TEOPETHUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
MPUHITUTIOB PabOThl U3MEPUTEIBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX TIPOIIECCOB;

NPUBOAUTHh TIPUMEPHI BKIIaJa POCCUMCKUX M 3apyOeKHBIX YUIEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OIEHUBATH TIOCIIEJCTBHUS OBITOBOM M MTPOU3BOJACTBEHHOM
NEATETLHOCTH YEeJIOBEKa, CBSI3aHHOM C (PU3MYECKUMHU TIPOIECCaMU, C
TIO3UITNI SKOJIOTHIECKON 0€30TaCHOCTH, MPEACTABICHUHN O pallMOHATLHOM
IPUPOJIOTIONB30BAHUH, a TAKKE Pa3yMHOM HCIOJB30BAaHUU JOCTH)KCHUN
HAyKH M TEXHOJOTMHA JUIS JaJbHEUIIETO pa3BUTHA YEIIOBEYECKOTO
00111eCTBA;



OPUMEHATh pa3jMyHble crocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
CONIEp)KaHUs C MHCIOJb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIHOJb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs TIOHCKa, MEepepadOTKW U TMpeAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHOM MHPOpPMALIUHU, CTPYKTYPHUPOBAHUSA M MHTEPIPETAIIH
uHpOpMaIMKU, TMOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpPOBaTh  MOJIy4aeMyro  HMHQOpPMAIMI0O W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OopMaIuy;

HPOSIBIISTD OpraHu3alMOHHBIE u MO3HABaTEJIbHbIE yMEHUS
CaMOCTOSITENILHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TMpOIEcce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTath B TpyMmIe C HUCIHOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUIAHUPOBATh PabOTy TPYMIIBI, PAIIMOHAIBHO PACIPENENATh AATEIbHOCTD
B HECTaHJAPTHBIX CUTYyallMsSX, aJI€KBATHO OIICHWBATh BKJAJl KaXJOrO U3
YYaCTHUKOB TPYMIIBI B PELICHHE pacCMaTPUBAEMO POOIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyaymiei nmpodheccuoHanbHOM AesITebHOCTH IO
CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPHIIS.

K xonny oOyuenuss B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
COIMAJIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, POib U MECTO
Gu3MKN B COBPEMEHHOW HAy4YHOW KapTHHE MHpA, POJIb ACTPOHOMUHU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKA W  JaJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKON (YHKIMNA (PU3NUECKON Teopum —
AIEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢uzuku, ponb (uznuecKor Teopur B (HOPMUPOBAHUU TPEACTABICHUIN O
duznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00IIEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IPEACTABICHUN O IIPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Tel u
MpOIIECCOB  (SIBICHUM): OJHOPOJHOE AJIEKTPUUYECKOE U  OJIHOPOJHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJeOaHUs, MaTeMaTUIECKUIl MAasATHUK,
UJCAJbHBIA TMPY>KUHHBIA MAasTHUK, TAPMOHHYECKUE BOJIHBI, WJCAbHBIN
KoJiebaTeNbHbIA KOHTYp, TOHKAs JMH3a, MOJIEJIe aToMa, aTOMHOTO si/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

pa3nuuaTh ycIOBUS (TpaHUIbl, 00JIACTH) NPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYECHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJIM3UPOBATh U OOBSACHATH 3JCKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3a8KOH  COXpaHEHUs
ANEKTPUYECKOro 3apsnaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKIMW, 1paBwio Jlenna, cBsa3sp  DJIC
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUS  CWIbl  TOKa,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEILHOCTH DUHINITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI  KBAaHTOBOW  (u3uku  (ypaBHeHHME  OWHINTEWHA s
dotordpdekrra, mepBelidi UM BTOpOM mocTynaTel bopa, mpuHIMI
COOTHOIIEHUST HeomnpenenéHHoctet ['eiizenOepra, 3akOHBI COXPAaHEHUS
3apsiI0OBOTO M MAacCOBOTO YHCEN M DHEPTUM B ANIEPHBIX PEAKUUAX, 3aKOH
PaJIMOAKTUBHOIO pacnaia);

OMUCHIBATh (PU3UYECKUE TPOLECCHl U SBICHUS, HCIOJb3YS BEIHUMHBI:
HaIpsHKEHHOCTD JIEKTPUYECKOTO MOJISA, IIOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJII, Pa3HOCTh MOTEHLUHMAJIOB, JJIEKTPOJABIKYINAS CUIa, HWHIYKIUS
MAarHWTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia AmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHWH, SHEPrus MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM HWMITYJIbC, IIOJIHAsI SHEPrus,
SHEpPrusi TOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3aps]l sIpa, SHEPTHUSI CBA3M SAApa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHsI  (U3MYUECKUX  SIBJICHUI:
AIIEKTPOMATrHUTHAS UHYKLKS, CAMOUHYKIIMSI, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakuus, [AWUCIEpPCHs, TOJHOE BHYTPEHHEE OTpa’kEeHUeE,
dotosnekrpuueckuii 3dpdext (poroaddexr), anpda- u Oera-pacmansi
aqep, raMMa-usiiydeHue sjaep, (puanyeckue NPUHIUIBL CIEKTPATbHOTO
aHanM3a 1 paboThl Ja3epa;

ONpEeNENATh HANPABICHUE HHIAYKIMM MAarHUTHOTO IOJISI IPOBOJHUKA C
TOKOM, CWJIbl AMIiepa 1 cuiibl JIopeHia;

CTPOUTH N300paXKeHHE, CO3/IaBaEMO€ TUIOCKUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTBIBATH €TI0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHAIM3a ©W OOBICHEHHWS (PU3WYECKUX  TPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMU 3BE311 U BeenenHoi;
IPOBOJUTh HCCIIEIOBAHUE 3aBUCHUMOCTEH (U3MUECKMX BEIUYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MpPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢usznyeckux BEMMYMH B BHIE TpaduKoB C YYETOM aOCOIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHMH, JieJaTh  BBIBOJABI 1O  pe3yjibTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE WM3MEPEHUs (PU3MUECKUX BEIUYMH, HPU OSTOM
BbIOMpaTh ONTUMAJBHBIA METOJ M3MEpPEHUs, OLICHUBAThb AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON TMIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIy4YEHHBIE PE3yJIbTaThl U JENIaTh BBIBOJ O CTaTyce IpPeaoKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METOIbI OJYUYEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO TPyAa MPY MPOBEACHUH MCCIETOBAHUN
B paMKax ydeOHOro »JKCIEpUMEHTa, IpakTUKyma U  ydeOHo-
UCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JTa0OPAaTOPHOTO 0OOPYIOBAHMS;

pemaTte pacy€THBIE 3aJa4d C SBHO 33aJaHHOM M HESBHO 3aJaHHOU
¢u3znyecKkoil MOJeNpl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOMpATH
¢usznyeckue MOJENH, OTBEYalolMe TpeOOBaHMUSM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HCMOJB30BAaHUM MaTEeMaTHMYECKUX METOJOB pEIICHUs 3ajaad,
IPOBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YUETOM MOIYYEHHBIX
PE3yJIbTaTOB;

pelaTh KayeCTBEHHbIC 3a7aud, TPEOYIOLUE INPUMEHEHUs 3HaHUM W3
pa3HBIX pa3aesioB Kypca (PU3UKH, a TAKKE WHTErpallui 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKIEHUI C OOPOM Ha N3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BAaTh TEOPETUYECKUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAZa POCCUMCKUX U 3apyOekHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBICHEHUE IPOLECCOB OKPYKAIOLIErO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBAThH MOCJEICTBUS OBITOBOI U MPOU3BOJACTBEHHON
NESTEIIbHOCTH YEJIOBEKA, CBA3AHHOM C (PU3MYECKUMHU MPOLIECCAMHU, C
HO3ULUI 3KOJOTUYECKON 0€3011aCHOCTH, MPEACTABIECHUHN O pallMOHAILHOM
IPUPOJIONIOIb30BAHUM, a TAKKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUU



HAyKH M TEXHOJOTMM Ui JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00111eCTBA;

NPUMEHATh pa3jNyHble crocoObl paboThl ¢ MH(OpMAIHEe PU3NIECKOTO
COJECpXaHUSA C UCIOJb30BAHUEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BATh COBPEMEHHBbIE MH(OPMALMOHHBIE
TEXHOJOTHH i1 TIOWMCKa, TepepaboTKW M TpPEeabsSBICHHUS yuyeOHOU W
HAYYHO-TIOMYJISIPHON MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALINH
UHpOpMAaLMK, TOJYYEHHONM U3 pa3NUYHBIX HMCTOYHUKOB, KPUTHYECKU
aHATM3UPOBATh  IOJMydyaeMylo  HMHPOpPMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA WH(OPMALINY;

IPOSIBIISATH OpraHHU3aIOHHBIE u MO3HABATEIIbHBIC YMEHHUSI
CaMOCTOSAITEILHOTO ~ NPUOOpEeTeHUs HOBBIX 3HAHUM B Ipolecce
BBITOJIHEHUSI IPOEKTHBIX M yUeOHO-HCCIEeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOIHEHHWEM pPa3INYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATBFHO PacIpeAesTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalUsSX, aJ€KBATHO OIICHWBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYIIEI B PEILICHHE paccMaTpuBaeMon poOIeMbl;

NPOSIBIISITH MOTUBAIMIO K Oyayiiel npodeccnoHaabHOM AesITeIbHOCTH MO
CHEIHAIBHOCTIM (PU3UKO-TEXHUUECKOTO POdUIIS.
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Paznea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCHUTEJIBHOCTH

3.1 OcuoBbel CTO 5 1
Hroro no pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayanu3m 15

4.2 ®usznka aroma 5

43 ®u3nKa aTOMHOTI'O Spa U 3JIEMEHTAPHBIX 5

YaCTHI]




Hroro no pazneny

25
Paznen 5. 3JIEMEHTbBI ACTPOHOMUU U ACTPODPU3IUKHU
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Uroro no pazgeny 12
Pasznen 6. PUSHUECKH TPAKTUKYM
6.1 DuU3NYECKU MTPAKTUKYM 16 16
Hroro no paspeny 16
Paznea 7. OBOBIIAIOILIEE TIOBTOPEHUE
Cucremaru3zaius u o0o0meHue
71 IIPEIMETHOTO COIEP KAHUS U OTIbITa 15
) NEeSITeIbHOCTH, TPUOOPETEHHOTO MPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Hroro no paspeny 15
PesepBHOE BpeMms 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




HOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KonTtpoabHbie
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®duszuka — pyHaaMEeHTaIbHas HayKa O
pupojie

HayuHblii MeTOT TO3HAHUS M METOIbI
uccaenoBaHus GU3NYECKUX SBICHUI

DKCIIEPUMEHT U TEOpHsl B MPOLIECCe MO3HAHUS
npupoabl. HabnroneHne u S3KCepruMeHT B
¢buzuke

CrniocoOb1 n3MepeHus: pU3NIECKUX BETUINH

AGCOIIOTHAS M OTHOCUTEbHAS TOTPEITHOCTH
U3MepeHuil PU3NUEeCKNX BETUUNH

MognenupoBanue B ¢pusuke. Poiab u mecto
¢u3uku B GOPMHUPOBAHUU COBPEMEHHON
Hay4YHOU KapTHUHBI MUpPA, B IPAKTUYECKON
NEeITEIbHOCTH JTI0IEH

Mexannueckoe asuxenue. Cucrema orcyera.
OTHOCHUTENBHOCTh MEXAHUYECKOTO IBUKEHUS.
[Tpsimast m oOpaTHas 3a7a4u MEXaHUKH

Paaunyc-BekTop MarepuanibHON TOUKH, €TO
MPOEKIIUU Ha OCH KoopauHaT. Tpaekropusi.
[Tepememienue. Ckopocts. X npoekuuu Ha
OCH KOOpJUHAT




PaBHOMEpPHOE IIPSIMOJIMHEWHOE JBUYKEHHUE.
I'paduueckoe onucaHre paBHOMEPHOTO
IPSIMOJIMHENHOTO JBUKCHUS

10

CrnosxeHue nepeMelieHnii 1 CKOpOCTE.
Pemenne 3anau

11

HepaBnomepnoe aBukenne. MrooBeHHas
cKopocTh. Yckopenue. [Ipsamonuneiinoe
ABHUKCHUC C ITOCTOAHHBIM YCKOPCHHUCM

12

I'paduaeckoe onrcanne MpSIMOIUHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBobOogHOe mazieHne. Y CKopeHrue CBOOOHOTO
naJieHus. 3aBUCUMOCTb KOOPJIUHAT, CKOPOCTH,
YCKOPEHHsSI OT BPEMEHHU M UX IpapuKu

14

JIBI>keHue Tena, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

15

KpuBonuneiinoe nBuxenue. [[BrmxkeHue mno
OKPY>KHOCTH. YTJIOBasi U JUHENHAsI CKOPOCTb.
[Tepuon u wacrota. LleHTpOoCcTpeMUTEIBHOE 1
MOJIHOE YCKOPEHUE

16

Kontponbnas padota o teme "Kunemarnka"

17

IlepBbiif 3akoH HetoToHa. HepuuanbHble
cuctemsl orcuéra. [IpunHiun
OTHOCUTEIbHOCTH I anmues.
Heunepuuanbabie CHCTEMBI OTCUETA

18

Cuna. PaBHogeicTByromas cuia. Bropoit
3akoH Herorona. Macca

19

B3aumoneiictue ten. Tpetuii 3akoH
HrroTona




IIpunnun cynepnosunuu cuil. Pemenue 3anau

20 Ha IpUMeHeHue 3akoHoB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DOKBUBAJIEHTHOCTh IPABUTALIUOHHON U
MHEPTHOU MaccChl

” Cuna Ts5KecTH M yCKopeHue cBOOOIHOTO
naJeHUs
JIBukeHre HeOECHBIX Tel U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbl Kermiepa

24 Cuna ynpyroctu. 3akoH I'yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUJT TPEHUS.

25 JIBrb>KeHUE B )KUJIKOCTHU Y Ta3€ C YYETOM CHJITbI
COTPOTHUBIICHUS CPEIbI

26 Jasnenue. ['uapocratuueckoe AaBjaeHUE.
Cuna Apxumena

7 AoGcomotHO TBepaoe Teno. [loctynarenpHoe
Y BpaulaTelibHOE JBUKEHUE TBEPIOTO Tela

)3 MOMEHT CHJIbl OTHOCUTEIBLHO OCH BPALLECHUS.
[Tireyvo cunbl
CrnosxeHue cuil, NPUIOKEHHBIX K TBEPAOMY

79 teny. LleHTp TsokecTn Tena. Y ciaoBus
paBHOBecHsI TBepAOro Temna. Busl
paBHOBECHS

30 Pemenue 3anau

31 Kontponbras padota o teme "J{[uHamuka.
Craruka TBepaoro tena'"

32 Nmnynbe maTepuanbHOM TOYKH, CUCTEMBI




MaTepI/IaJIBHBIX TOYCK. HeHTp MaCC CUCTEMBI
MaTepHaIbHBIX TOYCK. TeopeMa O JBUKCHUH
IIEHTPa Macc

33

NMiynbsc cuiibl ¥ M3BMEHEHUE UMITYJIbCA TENIa.
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBUYKEHUE

34

MoOMEHT uMITyJIbCca MaTe€pruaaIbHON TOYKH.
[IpencraBnenue o COXpaHEHUH MOMEHTA
HUMITYJIbCa B ICHTPAJIBHBIX IMOJIAX

35

Pemrenue 3agau

36

PaGora cuiibl Ha MajIOM U HA KOHEYHOM
nepemenieHnu. ['paduueckoe npeacrapneHue
paboThl cuiIbl. MOITHOCTh CHITBI

37

Kunernueckas sueprus. Teopema 00
M3MEHEHUH KHHETHYECKOW YHEPTUU
MaTepuaIbHON TOYKH

38

[ToTeHunanbHble U HEMOTEHIIUAIBHBIE CUJIBI.
[TorenmmanesHas 3Heprus. Bropas
KOCMHUYECKasi CKOPOCTb

39

TpeTbst KocMHuUecKasi CKOpocThb. CBA3b
paboThl HEMOTEHUUATBHBIX CHUJI C
M3MEHEHNEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3AKOH COXPAHEHUS
MEXaHUYECKON YHEPIrUun

40

Yupyrue u Heynpyrue CTOIKHOBEHHUS.
VYpaBHenue bepnyiuu s ueanbHOM
KHUJKOCTU

41

KonTpomnbHas pabota o Teme "3aKoHbI




COXPAaHEHHUs B MEXaHUKe"

PazBuTune npenacraBieHuii o npupoe

42 Ter1oThl. OcHoBHBIE No0KeHUs MKT.
Huddysus. BpoyHoBckoe ABHKEHHE
Ctpoenue ra3000pa3HbIX, KUIAKUX U TBEPABIX

43 TeJl. XapakTep ABWKECHUS U B3aUMOJICHCTBUS
YaCTUI] BEIIECTBA

44 Macca u pazmepsl MOJIEKYJT (aTOMOB).
KomnuecTBo BemectBa. [locTosinnas ABoraapo

45 Temneparypa. Ternosoe paBHoBecue. [lkana
Lenbcus

46 Pemrenue 3agau

47 WpaeanpHbiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue Menpaeneera-Knaneiipona.
Pemenue 3amau

49 AOGcomoTHas TemriepaTypa. 3akoH JaapToHa

50 N3omnporneccel B UieanbHOM ras3e ¢
IMOCTOSHHBIM KOJIMYCCTBOM BEIICCTBA

51 I'paduaeckoe nmpeacraBaeHne U30MPOIIECCOB:
M30TepMa, U30X0pa, n300apa

52 OcHoBHoe ypaBHeHHe MKT

53 Pemrenue 3agau
CBs3b a0CONIOTHOI TemmepaTypbl

54 TEPMOJIUHAMUYECKON CUCTEMBI CO CpeaHEN
KUHETHYECKON AHEPrUeH MOCTyNnaTeIbHOTO
TEIJIOBOr0 JBM)KEHMS €€ YaCTHII

55 O06o001IeHNEe U CHCTEMAaTHU3alKs 3HAHUH 110

Teme "OcuoBsl MKT"




56

KonTpomnpHas padota o teme "OCHOBBI
MKT"

57

TepMmoanHamuueckas cuctema. 3alaHue
BHEIIHUX ycsioBui Juist T/ cucreMsl.
BuelHue 1 BHyTpEHHUE NTapaMETPBL.
[TapameTpsl T/] cuctemsl Kak cpeaHue
3HAYEHUS BEJIMYUH, ONUCHIBAIOIINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

58

Hynesoe Hauano TepMOAUHAMUKH.
CamonpousBonbHas penakcauus T[] cuctemsl
K TEILUIOBOMY PaBHOBECHIO

59

Mogenp naeanbHOro ra3a B TepMOJIMHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHU

60

VYpaBuenue Menpeneera-Knaneiipona u
BBIpa)KEHHE ISl BHYTPEHHEH SHEPTrUuu

61

BeIpaxxeHue 111 BHyTpEHHEH SHEPTUH
OJIHOATOMHOI'0 HJI€aIbHOIO Ira3a.
KBazucratnueckne u HECTATUYECKUE
IIPOLIECCHI

62

DnemMeHTapHas paboTa B TEpPMOJAMHAMHUKE.
Brruncnenue paboTsl 1o rpaduky mpoiecca
Ha pV-nuarpamMmme

63

Terutonepenaya kak crnocod U3MEHEHUS
BHyTpeHHel sneprun T]l cuctemsl 6e3
COBepIICHUS PabOThI

64

KOHBCKHI/IH, TCIIOIMPOBOJHOCTDE, U3JIYUCHUC

65

KonunuectBo Temnotel. TemnoéMKocTs Tena.
VY nenbHas ¥ MOJIIpHas TEIIIOEMKOCTH




BEIlIECTBA. Y [eJIbHAs TEIJI0Ta CTOopaHusa
TOIIJIMBa

Pacuér xonuuecTBa TEIUIOTHI IIPU

66
Teronepeaaye

67 [Tonsitue 06 annadaTHOM mporiecce. [lepBrrii
3aKOH TEPMOJMHAMHUKHI
KonmuecTBo TemoTsl u paboTa Kak MephI

68 W3MEHEHUS BHYTpeHHeH sHeprun T/]
CUCTEMBI
BTopoli 3aKk0H TEpMOIMHAMUKH 11

69 PAaBHOBECHBIX Y HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMocTs IPUPOIHBIX TIPOIECCOB

70 [TpuHIMTIBI AEHCTBUS TEIJIOBBIX MAIIUH.
KT/

71 MakcumansHoe 3nauenue KII. [{ukn Kapuo

72 Pemenue 3agau
DKOJOTUYECKHE aCTIEKThI HCTIOIb30BaHUS

73 TEIUIOBLIX ABUrarteiei. TermioBoe
3arpsi3HEHNE OKpY Kalolel cpebl

74 Pemenue 3agau

75 O06001IeHre U cUCTEMaTU3aIMs 3HAHUI 110
teme "Tepmoaunamuka. TemnoBbie MamnHb"

76 KontponbHas padoTa mo teme
"Tepmonunamuka. TenaoBbie MalIUHbBI"
[TapoobOpazoBanue 1 KOHIEHCAITHS.

77 Hcnapenue u kunenue. Y neyibHas TEILUIOTa
nmapooOpa3oBaHus

78 Hacel1ieHHbIe ¥ HEHACBICHHBIE NTAPHI.




KauectBeHHast 3aBUCUMOCTb TUIOTHOCTH U
JaBJICHUS HACBILEHHOTO Mapa OT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTh OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpPaTyphbl KUTIEHUS OT JAaBJICHUS B
JKUJKOCTH

BraxxnocTs Bo3ayxa. AGCoMOTHAS U

7 OTHOCHTEJIbHAs BJIAKHOCTb

80 Pemenue 3anau

21 Tépnoe Teno. Kpucrammuiyeckue u amopQHbIe
TeJla. AHU30TPONHUS CBOMCTB KPUCTAJIIIOB

22 [InaBnenue u Kkpucramumsanus. Y gesbHast
TeruioTa iasneHus. Cyoaumanus
Hedopmaruu TBEpAoOro Tena. Pactskenue u

83 cxarue. Casur. Monyine FOura. Ilpenen
ynpyrux aegopmanuii
TermnoBoe pacuimpeHue XUAKOCTEN U

84 TBEPABIX T€J. AHTAPMOHU3M TEIJIOBBIX
Kose0aHui 9acTHUIl BEIIeCTBa

25 [IpeoOpazoBanme 3Hepruu B (ha30BBIX
nepexoaax

86 YpaBHEHHE TEIIOBOTO OamaHca

87 Pemrenue 3agau
IToBepxHOCTHOE HaTsKeHue. KanmmispHbie

88 aBJIeHUs. JlaBeHue noj UCKpUBIEHHOU
MOBEPXHOCTHIO KUJIKocTH. Dopmyrna Jlamnaca

29 O06o00uieHre 1 cucTeMaTH3aIMsl 3HaHUH 110

TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.




®da3oBbIe Iepexoab”

Kontponbhas padota o teme "ArperaTHbie

%0 cocTostHUA BemlecTBa. @a3oBble IEpexoabl"”
DnekTpu3anus Tel U €€ MPOsIBICHUS.

01 DnekTpudeckuil 3apsa. [[Ba Buna
ANEKTPUYECKUX 3apsanoB. [[poBoaHMKH,
JTURJIEKTPUKU U TOJTYIIPOBOJHUKHI

9 DJIeMEHTapHBIN ANEKTPUUECKUI 3apsl. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsia

93 B3anmopencrteue 3apanoB. Touednsle 3apsiibl.
3axoH Kynona

94 Pemrenue 3agau

95 Onekrpuueckoe nose. Ero nelictBue Ha
ANEKTPUYECKHUE 3aPsI/IbI
Hanpssx€HHOCTB 3JIEKTPUYECKOT0 MOJIS.

9% [TpoOusIii 3apsia. JIuHMM HAPSKEHHOCTH
aNeKTpUYecKoro nosst. OqHOpOIHOE
ANEKTPUYECKOE T10JIE

97 [ToTeHIManbHOCTh JIEKTPOCTATUYECKOTO
1oJis. Pa3HOCTh MOTEHIMAIOB U HAIIPSDKEHNE
[loTenumanpHas SHEPrUs 3apsia B

98 3JIEKTPOCTaTHYECKOM MoJie. [loTenuman
3NEKTPOCTATUYECKOTO MO

99 CBs13p HaNPSKEHHOCTH NOJIS U Pa3HOCTH
MIOTEHLIMAJIOB ISl 3JIEKTPOCTATUYECKOTO OIS

100 [IpuHIUI cynepno3uuuu IEKTPUIECKUX

noJiei

101

Pemrenue 3agau




102

[Tone Toueunoro 3apsaa. Iloxe paBHOMEpHO
3apsoKeHHOU cepbl

103

[Tone paBHOMEPHO 3apsHKEHHOTO MO0 00BEMY
mapa. [lone paBHOMEpPHO 3apsKEHHON
0ECKOHEYHO! TIOCKOCTH

104

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.
VYcnoBre paBHOBECHS 3apsiiOB

105

JIMBIEKTPUKY U TOTYITPOBOAHUKY B
ANEKTPOCTATUYECKOM I10JIe

106

Konzaencarop. D1neKTpoEMKOCTh
KOHJIEHCATOpa. DIEKTPOEMKOCTH ILIIOCKOTO
KOHJICHCaTopa

107

[TapamiensHOE COCTMHEHNE KOHICHCATOPOB

108

IlocnenoBateabHOE COCIUHEHIE
KOHAOCHCATOpPOB

109

OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa

110

Pemrenue 3agau

111

JIBr>keHME 3apsKEHHOW YaCTHULIBI B
OJTHOPOJHOM 3JIEKTPUUECKOM I10JIE

112

Pemrenue 3agau

113

O000111eHIE ¥ CUCTEMATH3AIU 3HAHUM 110
Teme "DnekTpudeckoe mnojie"

114

KonrponsHas pabora o Teme
"OnexTpuueckoe nojue"

115

Cuia toka. ITocTogHHBIH TOK. Y CII0BUA
CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIEKTPUIECKOTO TOKA

116

Ncrounuku Toka. Hanpsokenne n 3/1C




3axon OMa 11 ydacTKa LEMnu.

17 DIIEKTPUYECKOE CONTPOTUBIICHUE !
3aBUCHUMOCTbH CONPOTUBIICHUS OJHOPOAHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TIOIIA N 1
MONEPEUYHOT0 CEYEHU S

119 VY enpHO€ CONPOTUBIICHUE BEILIECTBA. |
Pemrenue 3agau

120 [TocnenoBarenbHOE, MapalieIbHOE, |
CMEILIaHHOE COCIMHEHUE MPOBOITHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX )
neneit. [IpaBuna Kupxroda

122 Pemrenue 3agau 1

123 Pabota snexrpudeckoro Toka. 3akoH oy )
—Jlenna

124 Pemntenue 3agau 1

125 MOoOUIHOCTh JIEKTPUYECKOTO TOKA. TermoBas |
MOIIIHOCTb, BBIJIENII€MAasi HA PE3UCTOPE

126 Pemrenne 3amau 1

127 OJIC u BHyTpEeHHEE CONPOTUBIICHUE |
HCTOYHHKA TOKA

128 3akon Oma 115 IOJTHOM (3aMKHYTOI1) |
AIEKTPUYECKOM LIETTH

129 Pemenne 3amau 1

130 MoniHoCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3aMbikaHue 1

132 KonpaeHncarop B ienu noCTOSIHHOTO TOKa 1

133 Pemenue 3agau 1




Perrennie 3aga4d mo reMme "llocTOSHHBIH

134 . "
ANEKTPUYECKUH TOK

135 Pemenue 3amau no reme "IlocTostHHBIM
AIEKTPUYECKUN TOK"

136 Pemrenue 3agay mo teMme "IlocTOSHHBIN
AJIEKTPUYECKUM TOK"

137 O060011eHre U cHCTeMaTU3allvs 3HaHUH 110
teme "[loCTOSITHHBIN AJEeKTpUYEeCKUd TOK"

138 KonTponbnas padota o Teme "IlocTosTHHBIN
AIEKTPUYECKUN TOK"
DnexTpuyeckas MPOBOAUMOCTh PA3IUYHBIX

139 BEIIECTB. DJIEKTPUUECKUN TOK B METAJIIAX.
CBepXpoBOAMMOCTh
DNEeKTPpUYECKHU TOK B pacTBOpax U

140 paciuiaBax 3JIEKTPOJMTOB. 3aKoHbI Papaaes
TUIS AIEKTPOIIH3a

141 DnexTpuueckuil Tok B raszax. Ilnasma

142 DJIEKTpUYECKUH TOK B BakyyMe. BakyymHbie
PUOOPHI

143 DNEKTPUUECKUH TOK B MOJIYIPOBOJHUKAX

144 [TonynpoBoAHHKOBEIE TIPUOOPHI
OU3NYECKUIN TPAKTUKYM 110 TEME
"M3MepeHune CUiibl TOKa U HAIPSIKEHUS B
L[ENU TIOCTOSIHHOTO TOKA MPU OMOIIH

145 AQHAJIOTOBBIX U ITU(POBBIX U3MEPHUTEIIBHBIX

npuOopoB" win "3HaAKOMCTBO ¢ IU(PPOBOH
nabopatopueit o ¢pusuke. [Ipumeps
U3MepeHus: GU3NIECKUX BEITMUUH MPH




MTOMOUIY KOMITBIOTEPHBIX JaTYNKOB"

146

®u3nyecKuil mpakTUKyM 1o teme "M3yuenue
HEPABHOMEPHOI'O JBUKEHHUSI C LIENBIO
OIpeziesIeHUs] MTHOBEHHOM ckopocT"

147

OU3NYECKUHN TPAKTUKYM 110 TEME
"N3MmepeHue yCKOpeHus Ipyu IPSIMOIMHEMHOM
PaBHOYCKOPEHHOM JIBH)KEHUU IO HAKJIOHHOMN
mockocTu" unu "MccnenoBanue
3aBUCUMOCTH IIyTHU OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JIBH>KEHHUH'"

148

DU3NYECKUIN TPAKTUKYM 110 TEME
"U3mepenune ycKopeHust CBOOOJHOTO
najgeHus" win "M3yueHue ABMKEHUs Tena,
OpOLIEHHOTO TOPU3OHTAIBHO"

149

®u3nyecKuil mpakTUKyM 1o teme "M3yuenue
JBUKEHUSI TeJIa 110 OKPY>KHOCTH C
MOCTOSIHHOM MO MOJYJIO0 CKOPOCThIO" Min
"UccnenoBanue 3aBUCUMOCTH MEpHOJA
oOpalieHns: KOHUYECKOr0 MasTHUKA OT ero
napamerpos"

150

OU3NYECKUN TPAKTUKYM 10 TEME
"N3mepeHue paBHOACHCTBYIOLIEH CUIIBI TPU
JBMDKEHUH OpycKa 110 HaKJIOHHOM TIIOCKOCTH"
niu "IIpoBepka runoTe3sl 0 HE3aBUCUMOCTHU
BpPEMEHU JIBIKEHHUS OpycKa M0 HaKJIOHHOU
IUIOCKOCTH Ha 3aJIaHHOE PacCTOSHUE OT €r0
Macchol”

151

Pu3H4eCKUi IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT YIIPYTOCTH,




BO3HHKAIOIIUX B MPY)KUHE U PE3UHOBOM
oOpasiie, oT ux nedopmaruu" wim "M3ydenune
JBYDKEHUS] CUCTEMBI TEJI, CBI3aHHBIX HUTHIO,
MIePEKUHYTOM uepe3 IETKui 610K"

152

Pu3n4eCcKUi IPAKTUKYM 110 TEME
"N3mepenue kodhuimenTa TpeHus mno
BEJIMYMHE yTII0BOTO KO3 PUIIMEHTA
3aBucuMoctu Frp(N)" wim "UccnenoBanue
JBUKEHMsI OpYyCKa M0 HaKJIIOHHOW MIIOCKOCTH
C IepeMEeHHBIM K03 PUTIMEHTOM TpeHHS" WITH
"N3yueHne IBUKEHUS rpy3a Ha BaLy C
TpeHuem"

153

DU3NYECKUIN TPAKTUKYM 110 TEME
"HccnenoBaHue yCcaoBUd paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalleHus "
niu "KoHCTpynpoBaHHe KPOHIITEHHOB U
pacuét cwi ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPAOTO TEJIA, UMEIOILETO
IJI011A]Ib OTIOPHI"

154

OU3NYECKUHN TPAKTUKYM 110 TEME
"N3mepeHue ummynbca Tejaa o TOpMO3HOMY
nytu" win "M3mepenne cuiibl TAru, CKOpoCTH
MOJIENIN SIIEKTPOMOOHIISE M1 MOIITHOCTH CHJIIBI
Taru" nin "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJla C UMITYJIbCOM CHUJIBI" UJIH
"HccnenoBaHue COXpaHEHHS! UMITYJIbCA MPU
ynpyrom B3aumopencteuun'" win "M3mepenne
KMHETUYECKOM SHEPTUu TeJia 0 TOPMO3HOMY

"

IIyTH




155

dusnyeckuil NpakTukyM 1o teme "M3yuenue
M30TEPMHUUYECKOTO Mpoliecca (PeKOMEH0BAHO
WCIIob30BaHue udpoBoit maboparopun)"
nunu "M3ydeHne n30XopHOro mpoiecca’ uimn
"N3yuenune n3zobapHOTO IIporiecca’ win
"IIpoBepka ypaBHEHHUS COCTOSIHUA"

156

OU3NYECKUN TPAKTUKYM 10 TEME
"HU3MmepeHue yaenbHON TEMI0EMKOCTH UITH
"HccnenoBaHue npolecca OCTbIBaHUS
BemecTsa" win "MccienoBanue aqnabaTHOro
npouecca" win "M3yueHne B3auMocCBsI3u
DHEPIrUU MEKMOJIEKYIIIPHOTO
B38.HMO,Z[€I>'ICTBI/I$I " TCMIICPATYPbI KUIICHU A
JKUIKOCcTeEH"

157

®u3nYecKuil mpakTUKyM 1o teme "M3yduenue
3aKOHOMEPHOCTEN HCTIapeHUsl JKUIKOCTENH"
nnu "M3MepeHue yaeabHOM TEemaoThl
I1aByieHus abaa" uim "M3ydeHue cBONCTB
HacChIIeHHBIX TTapoB" win "M3mepenune
a0COMIOTHON BIQXKHOCTH BO3/lyXa U OLIEHKA
Macchl mapoB B nomeniennn'. Mamepenune
Kod(uimeHTa mMoOBEpXHOCTHOTO HATSKEHUS

158

Pu3HYeCKUi IPAKTUKYM 110 TEME
"HabnroneHue npeBpaiieHus SHEPTun
3apsHKEHHOTO KOHACHCATOPa B DHEPIHIO
n3nydeHus ceeroauona’ wim "M3yuenue
IIPOTEKAHUA TOKA B LIETIH, COAEPIKaIIECH
KoHeHcaTop" uinu "Pacnpenenenue pa3HOCTH
MIOTEHLIMAJIOB (HAIPSKEHUs ) IpU




MIOCJIESOBATEILHOM COSTUHEHUN
KOHJIEHCATOPOB"

Pu3HYeCKU IPAKTUKYM 110 TEME
"HccnenoBanue CMEIaHHOTO COEIMHEHUS
159 pesucropoB” nin "M3MepeHue yaeapHOro
COIIPOTHBIIEHUS IIPOBOJIHUKOB" WIN
"HccaeqoBanye 3aBUCUMOCTH CHJIBI TOKA OT

HanpsHKEHUs 171 JIJaMITbl HAKaJIuBaHUA"

Pu3n4eCcKUil IPAKTUKYM 110 TEME
"Habmonenue anmekrponusa’ win
"N3mepeHnue 3apsiia OIHOBAJIEHTHOIO HOHA"
160 nin "UccienoBaHue 3aBUCUMOCTH
COTIPOTHUBIICHUS] TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIbT-aMIEPHOMN
XapaKTePUCTUKHU Auoaa"

PesepBHelil ypok. O600ICHHE U
161 cUCcTeMaTH3alis 3HaHUH 10 TEME
"KunemaTuka'

PesepBHrlil ypok. O600ICHHE U
162 cucTeMaTH3alis 3HaHUHU 110 TEME
"Tunamuka"

PesepBHelit ypok. O600ICHHE U
163 cucTeMaru3anys 3HaHui mo teme "Crartuka
TBeporo Tena"

PeseprHbIil ypok. O60011eHIE U
164 cucTeMaTH3alis 3HaHuil o TeMe "3aKOHEI
COXPAaHEHHUs B MEXaHUKe"

PeseprHbIil ypok. O60011eHIE U

165 .
cucTeMaTu3anus 3Hagui mo teMe "OCHOBEI




MOJIEKYJISIPHO-KUHETUUECKON Teopun”

166

PeseprHbIil ypok. O60011eHIE U
CHCTEMAaTH3allus 3HaHUH 110 TeEME
"Tepmonunamuka. TenaoBsie MalIMHbI"

167

PeseprHbIil ypok. O60011eHIE U
CHCTEeMAaTH3alys 3HaHUH 110 TeMe
"ArperaTHbie COCTOSIHUS BellecTBa. Pa3oBbIe
nepexonl"

168

PeseprHbIil ypok. O60011eHIE U
CUCTEeMaTu3alus 3HaHU 10 TeMe
"Dnekrpuueckoe nosie"

169

PesepBHelil ypok. O600ICHHE U
CUCTEeMaTu3alus 3HaHU 10 TeMe
"IToCcTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHelil ypok. O600ICHHE U
cucreMaru3anus 3HaHui mo teme "Toku B
pasznuyHbIX cpeaax”

OBIIEE KOJMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoka Bcero Konrpoabueie  ITpaxruieckue ilsyllemm ::6[()1:1[;0B3TEJILHLI€
padoTsI padoThbI pecypen
B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 1
I'mnote3a Amrmepa
Bektop MmarauTHON nHAYKIMK. [IpuHImn
2 CyNEepHO3UIIMM MATHUTHBIX MoJed. JInnuu 1
MarHUTHON MHIYKIIMU
3 MarsuTtHoO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIiT DpcTena
Cuna Amnepa, e€ HalIpaBJIEHUE U MOJYJIb 1
5 Pemmenue 3agau 1
6 [Ipumenenue 3akoHa AMmepa. |
DNEKTPOU3IMEPUTENBbHBIE TIPUOOPHI
Cuna JlopeHiia, €€ HanTpaBJIEHHE U MOAYJIb.
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemenue 3agau 1
Pa6ora cunsl Jlopenia 1
10 Pemmenue 3agau 1
1 MarauTHo€ 1oJie B BEILIECTBE. 1
deppoMarHeTHKH, rnapa- U 1uaMarHeTUKu
12 OcHOBHBIE CBOMCTBa (heppPOMarHETUKOB. 1
[Ipumenenue peppoMarHeTUKOB




13

Pemenne 3agad mo reme "MarautHoe mose"

14 Pemenne 3agad mo reme "MargutHoe nose"

15 SIBneHue 2IEKTPOMArHUTHON MHIYKIUU.
IToTok BEKTOpa MArHUTHON UHIYKIIHHU

16 OJ1C unayKkuuu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIUU
®dapanes

18 Buxpesoe anexrpudeckoe nojue. Toku Oyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyllika MHIYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

7 SBnenue camounaykiuu. J/C
CaMOUHTyKITUU

24 DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10J1€

25 Pemenue 3agau

2 O0o001IcHNEe U CHCTEMAaTHU3aLKs 3HAHUH 110
TeMe "DneKkTpoauHaMuka”

7 KoHnTposbHast pabota 1mo teme
"OnexkTpoauHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHbBIE
KoJjeOanus. ['apMoHYEeCKre KoaeOaHus

29 Kunematnueckoe u TMHAMHUYECKOS

OIHCAaHHUE KOJeOaTEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuueckoe onvcanue. BeiBoj
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 KOJIEOAHUH U3 UX DHEPTETUIECCKOTO U
KHHEMATHYECKOTO ONMMCAHMS

31 Ammuintyna u ¢aza KonebaHui
[Tepnon n wactora konebanuii. [leprosn
MaJIbIX CBOOOIHBIX KOJIeOaHU

32 MaTeMaTU4YeCKoro MastHuka. llepuon
CBOOOIHBIX KOJICOAHUN TIPY)KHHHOTO
MasTHUKA

1 3aryxatomye Kojaebanus. BeiHyK1eHHbIE
koyieOanms. Pe3onanc

34 ABTOKONCO0aHUA

35 Pemienne 3amau

16 VYpok-koHpepennus "MexaHn4ecKue
KOJIcOaHMs B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O0o001IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
teme "Mexanuueckue Kojaeoanus"

13 DIIeKTpOMarHUTHBIE KOJICOaHUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsI3b aMILTATYIbI

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CHIIbI
TOKa B KOJIEOATEILbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUU B UICATHHOM
KOJIe0aTEIEHOM KOHTYpE
3aTyxaromue 3JIeKTPOMarHuTHhIS

41 KosieOaHus. BeiHyKIeHHbIE

OJICKTPOMArHuTHBIC KoJIe0aHus




IIepemennsblii TOK. Pe3uctop u koHAEHCATOD

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karyika M"HTIYKTUBHOCTH B LIENTU
NEePEMEHHOT0 TOKa

44 3akoH Oma 1l 2JIEKTPUUYECKON 1enu
MEPEMEHHOT0 TOKa
MomHOCTh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U ICHCTBYIONIEE 3HAUCHUE
CHWJIBI TOKA U HAIIPSKEHUS

46 Pe3oHaHc B a5ieKTpuUecKoOi 1enu

47 Pemenue 3agau
Wneanbupiif Tpanchopmarop.

48 [IpousBoacTBO, Mepeaaya u MoTpedIcHNe
JJIEKTPUYECKOU SHEPTUU
DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE

49 aneKTpo’Heprun. KynbTypa nucnonp30Banus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU

50 Pemmenue 3agau

51 Pemenue 3anau

5 O0001eHre 1 cUCTEMATU3ALMS 3HAHUH 110
TeMe "DJIeKTpOMarHuTHhIC KojaeoaHus"

53 Mexanudeckue BOJTHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpassyk u ynprpassyk. LllymoBoe

3arpsi3HEHHUE OKPYXKAIOIIEH Cpeibl




57

Pemenue 3amau

58

DJIEKTPOMAarHuTHHIE BOJIHBI. M3nyueHue
OJICKTPOMAIrHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBOMCTBA 2JIEKTPOMArHUTHBIX BOJH

60

[IIxana >1€KTPOMarHUTHBIX BOJIH.
[IpumeHeHne 31eKTpOMarHuTHHIX BOJIH B
TEXHUKE U ObITY

61

[TpuHIUTIBI PAMOCBA3U U TEIEBUICHUS.
Pagnonokarusi. DIeKTpOMarHUTHOE
3arpsi3HEHUE OKPYKaloIel cpe/ibl

62

KonTtposbnas padora o teme "Konebanus
Y BOJIHBI"

63

CaerT. 3aKOH IPSMOJIUHENHOTO
pacIpocTpaHeHHs CBETa

64

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIPOCTPaHEHUsI CBETA

65

Orpaxenue cBera. [Lockoe 3epkaino.
Cdepuuaeckoe 3epkano

66

[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCHUTEJIbHBIN MMOKa3aTesb NpeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTPaKEHHUE.
[IpenenbHbIiA yroJ MOJHOTO BHYTPEHHETO
OTpaXKeHUs

67

Pemenne 3amaq Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U MPEJIOMIICHUA CBETA

68

Xon stydeit B mpusMe. Jlucrnepeus cBerTa.
CnoxHBIN cocTaB Oenoro ceera. L{Bet




JInnsbl. @OKyCHOE pacCTOSIHUE U

69 ONTUYECKas CUJIA JTUH3BI

70 [Toctpoenne n306pakeHuit B IMH3aX U UX
crucTtemax. Y BEJIMYEHHE JIMH3bI
Pemenue 3a1au Ha mocTpoeHue

71 M300pakKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JMH3

72 ['a3 kak onTuyeckas cucrema

73 Pewenue 3anau. IIpenensr npuMeHUMOCTH
reOMETPUUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucniepcus ceera

76 WNurepdepenius ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemmenue 3agau

79 [Ipumenenue naTephepeHITuN

80 Hudpakmus ceta

21 Hudpakaunonnas pemérka. Y ciaoBue
HaOJI0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3anau

85 CBeTOBBIC ABJICHUS B IPUPOJIE

26 O0001eHre 1 cUCTEMATU3ALMS 3HAHUI 110

Teme "OnTuka"




87 KonTtponsHas pabora no Teme «OnTHKa» 1
['paHu1bl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI MIEKTPOJAUHAMUKH U 1
OPUHIUI OTHOCUTEIBLHOCTH

29 [ToctynaTel cnenuaibHON TEOPHUH 1
OTHOCUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAIL.
[IpeoGpazoBanust Jlopenma. Ycnosue

90 MPUYMHHOCTH. OTHOCUTEIBHOCTD 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHue BPEMEHHU U
COKpAIlEHUE JITTUHBI

91 DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN 1
YaCTHUILIbI

9 CBs13b Macchl C 3HEPTUEN U UMITYJILCOM 1
PENSITUBUCTCKON YaCTULIbI. DHEPT Ul TOKOS

93 PaBHOBECHOE TEMIOBOE UBITYyUYEHUE 1

94 3akoH cmenieHus Buna 1

95 ['unore3a M. [lnmanka o kBanTax. @OTOHBI 1

96 DHeprust U UMIyIIbC GOTOHA 1

97 ®dotorpdexr. OnbiTer A. I'. CtoneTora. |
3akons! pororddexra

08 VpaBuenue DitHmTeiHa 17151 hoTodddekra. |
"Kpacnas rpanuna" ¢porosrddexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa 1

100 BoiHOBEIE CBOMCTBA YaCTHIL 1
Bonnsl ne bpoins. JlnuHa BOIHBIL 1€

101 Bpoiins u pa3meps! 00J1aCTH JTOKATU3AHH 1

JBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBOH Ayann3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crennduka u3mMepeHuid B MUKPOMEPE.

104 COOTHOILICHHS HEOTIPEAEIEHHOCTEN
['eitzenOepra

105 Pemenue rpaduueckux 3aga4d

106 Pemenue pacu€THbix 3amau
KonTpomnpHas padora o Temam: "OCHOBBI

107 CTO", "KopmyckyJspHO-BOJIHOBOI
ayanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas monens atoma Pesepdopna

109 IToctynatel bopa

110 Bunel ciektpoB. CiekTp ypoBHEN 3HEPIUU
aToMa BoopoAa

11 CrioHTaHHOE U BBIHYKJIEHHOE U3ITyUYEHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaneHKo. 3apsa 1 MaccoOBOE YMCIIO sAJIpa.
H3oTonbl. PaguoakTHBHOCTH
3aKOoH paJnoaKTUBHOro pacnana. CBoiicTBa

114 MOHU3UPYIOUIETO U3NydeHus. Biausinue

PAANOAKTUBHOCTHU HA KUBBIC OPraHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sipe. A nepHbie
cuibl. Jledekt maccol siapa. SnepHbie
peakuuu. SnepHsie peaktopsl. [IpoGiembr




YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKTHI PA3BUTHS SACPHOM
SHEPreTHKU

116

Mertoabl perucTpaluy U UCCIEA0BAHUS
37eMeHTapHbIX yacTull. DyHaaMeHTalbHbIC
B3aUMOJEUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mojenu. KBapk-riitooHHas MOAENb aJJpOHOB

117

®usuka 3a npeaenamu CTanzapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. ENMHCTBO pU3NUecKoil KapTHHBI
Mupa

118

Oranel pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHUU

119

[IpuMeHUMOCTB 3aKOHOB (DUBUKHU TSI
0OBSICHEHUS IPUPOBI KOCMHYECKHX
00BEKTOB. METOIbI aCTPOHOMHYECKHX
HCCIICIOBaHUI

120

CoBpeMeHHBIE ONTHYECKUE TEIECKOTIBI,
paanoTesecKonsl, BHeaTMochepHas
ACTPOHOMHS

121

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3/1bl, TNIAHETHI, UX BUJUMOE JBUKECHHE

122

Comnueunas cucrema. Comnure. ConHeunas
akTUBHOCTbH. McTrounuk sneprun ConHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "crniekTpanbHbINA KIacc —




CBETUMOCTH"

124

3Be3 bl IVIaBHOU MOCIEN0BATEILHOCTH

125

Buyrpennee ctpoenue 38€31. COBpeMEHHBIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBostronny CoJiHIa 1 3BE3. DTallbl )KU3HU
3BE3N

126

Muteunsiii [Iyte — Hama [Manakrrka. Turbl
ranakTuk. YEpHbIe ABIPHI B A/Ipax rajJakTUK

127

Bcenennas. Pacuinpenne BeenenHoil. 3akoH
Xa66mna. Teopus bomnbiioro B3peiBa.
PenukroBoe uznyueHue

128

MacmrabHas cTpykTrypa Beenennoii.
Meraranaktuka

129

Hepeménnsie mpoOieMbl acCTpPOHOMUU

130

Du3nYEeCKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOT'O IOJIS
IMOCTOSIHHBIX MAarHUTOB' WJIH
"UccnemoBaHue CBOMCTB
deppomarneTrkos" i "HccnenoBanue
JIEHCTBUSI IOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Du3HYEeCKU IPAKTUKYM I10 TEME
"N3mepenue cunsl AMnepa" win "M3yuenue
3aBUCHUMOCTH CUJIbI AMIIepa OT CHJIbI TOKA"
unu "OnpeneneHre MarHUTHOM MHITYKIIUU
Ha OCHOBE M3MEpPEHUS CUJbl AMriepa"

132

Du3HYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS




AIIEKTPOMArHUTHOM MHIYKIUU'" WIIH
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarHuTHOTO Iojs"

133

Du3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBIEHUS CaMOUMHIYKIIUN"
win "COopKa MOJENH 3JIEKTPOMAarHUTHOTO
reseparopa"

134

Du3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue nmeproia CBOOO HBIX
KOJICOaHU HUTSHOTO U MPYKUHHOTO
MasTHUKOB"

135

DuU3NYECKU MPAKTUKYM MO TEME
"TIpeoOpa3oBaHue SHEPTHH B IPYKUHHOM
MasTHUKE"

136

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue nepeMeHHOr0 TOKa 4epes
HIOCJIEIOBATENIBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIM [IEPEMEHHOrO0 TOKa"

137

DuU3nYECKU MPAKTUKYM MO TEME
"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

138

DuU3NYECKU MPAKTUKYM MO TEME
"NU3Mepenne nokazaresns NpeaoMIeHUs
crekna" win "[lonydeHne n300pakeHus B
CHCTEME U3 IIOCKOTO 3epKajia U JUH3bI"

139

Du3nYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS pACCEHBAIOIINX
uH3"

140

Du3NYEeCKU IPAKTUKYM I10 TEME
"HaOmronenue nudpakuuu, HHTEpQepeHInu
U ToJisipu3anuu ceera'

141

DuU3NYECKU MPAKTUKYM MO TEME
"OnpeneneHyre UMITyJIbCa U SBHEPTUU
PENATUBUCTCKUX YacThll (1o GoTtorpadusm
TPEKOB 3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

142

DuU3NYECKU MPAKTUKYM MO TEME
"N3mepenue noctossHHOM [ lnanka Ha
OCHOBe uccneaoBanus Gorordpdexra” win
"UccneqoBaHue 3aBUCUMOCTH CHIBI TOKA
yepe3 CBETOANO/T OT HAMpsKeHUs "

143

DuU3NYECKU MPAKTUKYM MO TEME
"UccnenoBanue cnekTpa pa3pekxeHHOro
aTOMapHOTO BOJIOPO/Ia M U3MEPEHUE
noctosiHHOM Punbepra"

144

DuU3nYECKU MPAKTUKYM MO TEME
"HccnenoBanue paguoakTUBHOTO (hoHA C
MCIIOJIb30BaHUEM JI03UMETpa" Win
"N3y4eHne moriaoneHus 6eTa-4acTuly
aTroMUHHEM"

145

DuU3nYECKU MPAKTUKYM MO TEME
"HabmtoneHus 3BE3AHOTO HEOA
HeBOOpy)KéHHLIM TJIa30M C UCIIOJIb30BAHUEM
KOMIIbIOTEPHBIX IIPWIOKECHUHN IS




orpeeNieHus TIOJ0KEHUsST HeOeCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMYIIAPHS U IPKUE
3B€3161" win "HaOmroneHus B TENECKOII
JIyHbI, IUTaHET, TYMaHHOCTEN U 3BE3THBIX
CKOILICHHI"

146

O00011eHNe U CUCTEMATU3AINS 3HAHUIA.
Ponb ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHUECKOM,
COITMATLHOM M 3TUYECKOH chepax
JCATCIIBHOCTHU YCIIOBCKA

147

O0001IeHNe U CUCTEMATU3AINS 3HAHUIA.
Ponw u mecTo Gpusuku u acTpOHOMUH B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

148

O06o0011eHne U cUCTeMaTU3alus 3HAHUH.
Poinb ¢puznueckoil Teopun B GopMUpoBaHUU
MIPEICTABICHHUH O (PU3NYECKON KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpA B
00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O IPUPOIC

149

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunematuka"

150

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
teme "Iunamuka"

152

O00011IeHrE U CUCTEMATU3ALUS 3HAHUH 110
teme "CTraTtuka TBeporo teaa"




153

O0o01IeHre U cUcTeMaTU3alus 3HAHUN T10
TeMme "3aKOHBI COXPAHEHUS! B MEXaHUKe"

154

O06o0011eHe U cUCTeMaTH3aIs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIIHb"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMme "ArperatHble COCTOSHHS BEIIIECTBA.
®dazoBble nepexoab”

157

O00011IeHIE U CUCTEMATU3ALMS 3HAHUH 110
Teme "DnekTpudeckoe mnoie"

158

O06o0011eHNe U cUCTeMaTH3aIs 3HAHUH 110
teMe "[10CTOSHHBIN 27eKTpUUECKUil TOK"

159

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Toku B pa3In4HbIX cpenax”

160

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
Teme "Maruautaoe noje"

161

PesepBHelil ypok. O000IICHNE 1
CHCTEMATU3AaLMS 3HAHUH 10 TEME
"DneKTpoMarHuTHas MHIyKIus"

162

Peseprubiil ypok. O6001IeHNE 1
cHCTeMaTH3aIMs 3HAHHUH 110 TEME
"Mexanndeckue koiaeoanusa"

163

Peseprubiit ypok. O6001IeHNEe 1
cUCTeMaTH3alysl 3HaHUi 10 TeMe
"DreKTpoMarHuTHeIE KoieOanus"




164

PesepBHelil ypok. O000IICHHE 1
cUCTeMaTH3alusl 3HaHUi 10 TeMe
"MexXaHU4YEeCKHE U AIEKTPOMAarHUTHbBIE
BOJIHBI"

165

PesepBHelit ypok. O000IICHNE 1
cucTeMarusaius 3Hanui mo reme "Onruxa"

166

Peseprubiil ypok. O6001IeHNE 1
cucTeMarusalusa 3HaHui mo teme "OCHOBEI

CTO"

167

Peseprubiil ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHU 110 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

PeseprubIil ypok. O6001eHNE 1
cucTeMaru3anus 3Hagui mo reMe "dusuka
aTtoma"

169

PesepBHelil ypok. O000IICHNE 1
cucreMarusanus 3HaHui no teme "duszuka
ATOMHOTO Si7Jpa W 3JIEMEHTAPHBIX YacTul"

170

PesepBHelil ypok. O000IICHNE 1
CHCTeMaTH3allMs 3HAHUH 10 TeMe
"JnemeHTsl acTpoduzuku”

OBIIEE KOJMYECTBO YACOB I10
I[TPOI'PAMME

170
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