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MNOACHUTEJIBHASA 3AIIMCKA

ITporpaMMa 10 Qu3uke Ha YpOBHE CpeaHero oOmero ooOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIO)KEHUH M TpPeOOBAHMU K pe3ysbTaTaM OCBOECHMS
OCHOBHOI 00pa3oBaTenbHON mporpammsbl, npeacraBieHHbix B ®I'OC COO, a
Takke ¢ ydétoM (enepanibHON pabodeit mporpammbl BocnuTanus u KoHnenmun
npenoAaBaHus yueOHoro npeamera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3ALMIX
Poccuiickoii  ®enepanuu, — peaqu3ylOIIMX  OCHOBHBbIE  OOpa3oBaTelIbHBIC
IIPOrPaMMBl.

[Tporpamma no ¢usmke onpenenser 00s13aTeNbHOE MPEIMETHOE COJEPKaHuE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUYEHHSI TEM U PAa3/EsIOB
y4e0HOro mpeaMera ¢ y4€TOM MEXKIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBS3€EH,
JOTMKM y4eOHOro IIpolecca, BO3pPacTHBIX OCOOEHHOCTEM OOydaromuxcs.
[IporpamMma mo ¢usuke Aa€T MpeACTaBICHUE O LENAX, COACpPXKaHUH, OOIIen
cTparteruu OOy4YeHUs, BOCHUTAHMS U PAa3BUTUS OOYyYarOIIMXCS CpEACTBAMU
yuebHoro npeamera «Du3nkay Ha yriIyOJIEHHOM YPOBHE.

N3yuyenne kypca (U3MKH YriIyOJIEHHOTO YpPOBHS IO3BOJISIET pealn30BaTh
3a/1a4i Npo(eCcCUOHATBHON OPUEHTALMK, HAIPABJIEHO HA CO3/IaHUE YCIIOBUH I
NPOSIBIICHUS] CBOMX HWHTEIJICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH KaXKIbIM
oOydaromuMcsi, KOTOpble HEOOXOAMMBI JJii MPOJOJKEHHs] O0pa30BaHUS B
OpraHM3alusaXx Npo(ecCUOHATBLHOr0 00pa30BaHUs 10 pa3iIUYHbIM  (pU3UKO-
TEXHUYECKUM U MHKEHEPHBIM CIIELIUAIILHOCTSIM.

B nporpamme mno ¢Qusuke ONpenensroTcs IUIAHUPYEMBbIE pEe3yNbTaThl
OCBOEHUS Kypca (U3MKH Ha YPOBHE CPEIHETO OOIIero 00pa3oBaHUs: JIUYHOCTHBIE,
MeTanpeaMeTHbIe, TMpeaMeTHble (Ha  yrimyOn€éHHoM  ypoBHe). Hayuwo-
METOJ0JIOTUYECKOM OCHOBOW [UIsl pa3pabOTKM TpeOOBaHMN K JIMYHOCTHBIM,
METANpeIMETHBIM U MPEAMETHBIM pe3yJbTaTaM OOy4YarolUXCsl, OCBOMBLIMX
nporpaMMmy 1o (u3MKe Ha YpOBHE CpenHero oOmero oOpa3oBaHHs Ha
yIIyONE€HHOM YPOBHE, SIBIISIETCSI CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma no pusmKe BKIIOYAET:

IUIAHUPYEMBIE PpE3yJbTaThl OCBOEHUS Kypca (U3UKKM Ha YIIIyOJEHHOM
YPOBHE, B TOM YHCJIE€ IPEAMETHBIE PE3YJIbTATHI 110 r0/1aM 00y4EHHS;

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

[IporpaMma mo ¢u3uke HMeeT MNPUMEPHBIM XapakTep M MOXET OBITb
UCIIOJIb30BaHa YUUTENAMHU (PU3HUKH JIJIs1 COCTABJIEHMSI CBOUX paOOYMX MPOrPaMM.

ITporpaMMa no ¢u3uke HE CKOBBIBAET TBOPUECKYIO MHUIMATUBY YUUTENIEH U
IIPENOCTABIAECT BO3MOXHOCTH JUISl peaju3allid  Pa3iIM4HbIX METOIHYECKHUX
MOJXOJOB K MpenofaBaHUi0 (U3UKK Ha YrIIyOJEHHOM YpOBHE MpH YCJIOBHHU
COXpaHEHHUs 00s13aTeNIbHOM YaCTH COAEepKaHUs Kypca.



dusznka Kak Hayka O HauOoJee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyIAas B
KayecTBE y4eOHOTO MpEeAMETa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLlIkonbHbI Kype GU3NKu — cucTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PM3NUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOLIECCOB U SIBICHUH, HM3y4yaeMbIX XUMHUEH, Ouosoruei,
dbusndeckoir reorpadmeir u actpoHomwueit. Vcmonp3oBaHWE ¥ aKTHBHOE
npuMeHeHne (U3UYECKUX 3HAHUU OMPENeNWIO XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCA, IOJIyYE€HHsI HOBBIX MAaTE€pHaJIOB C 3aJlaHHbIMM cBoWcTBaMu. M3ydeHue
(U3MKM BHOCUT OCHOBHOM BKJaJd B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMH
KapTHUHBI MUpa oOydaromerocs, B (OpMHUpOBaHHE YMEHHUI MPUMEHSATh HAyUHBIN
METO/]] IO3HAHUSI IIPH BBHITIOJIHEHUU UMH Y4€OHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca (pu3HuKu Ha ypOBHE CpeIHEr0 O0IIEro 00pa30BaHus MOJIOKEH
psa uaeH, KOTOpble MOYXKHO PaCCMAaTPUBATh KaK MIPUHLIMIIBI €70 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBIIAETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3lenoB (U3MKH, BKIIOYAET Kak
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3HKH.

Hoen zenepanuszayuu. B cooTBeTCTBUM C HEW Marepual Kypca (U3MKU
o0beMHEH BOKpYr (u3Mueckux Teopuid. Bemymum B Kypce sBisercs
(dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUU, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuszanysi NpeanosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO NOTEHIHMana (U3MUECKON HAYKH, OCMBICIEHHE CBS3M Pa3BUTHUSA
¢u3ukun ¢ pa3BuUTHEM OOWIECTBa, a TaKkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTHYECKHUMH MTPOOIEMaAMHU.

Hoen npuxnaonoin nanpaenennocmu. Kypc usuku yriayOon€HHOTO ypoBHs
IPEIoJIaraeT 3HaKOMCTBO C IMIMPOKUM KPYTOM TEXHUYECKHX M TEXHOJOTHYECKUX
NPUJIOKEHUH W3YYEHHBIX TEOpuUd M 3akoHOB. llpu 3ToM paccmaTpuBaroTcs Ha
ypOBHE OOIIMX MPEICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBA, H
TEXHOJIOTHH.

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

OcBoeHnue cofiep>kanusi MPOTPaMMBI 10 (HU3HKE TOHKHO OBITH TTOCTPOCHO Ha
NPUHLIMIIAX CUCTEMHO-JEATENbHOCTHOrO noaxona. s Gusuku peanuzanus 3THUX
NPUHLIUIIOB 0a3UpyeTCsl Ha UCIOJIb30BAaHUM CAaMOCTOSITEIbHOTO IKCIIEPUMEHTA Kak
IOCTOSIHHO JIeHCTBYIOIIEro (¢akropa ydeOHoro mnporecca. g yrayOna€HHOro
YPOBHS — 3TO CHCTEMa CaMOCTOSTEIbHOTO YYEHHUYECKOTO 3KCIEpPUMEHTa,



BKJIIOYAIOLIETO (PPOHTANIbHBIE YYCHHUECKHE OIbITHl MPU H3YYEHHH HOBOTO
MaTepuana, 1aboparopHbsie paboTel U pabOTHl MpakTHKyMa. [Ipu 3TOM BO3MOMXKHBI
IBa crocoba peanu3zanud (PU3MYECKOro TpakTHKyma. B mepBom ciydae
MPaKTUKYM MpoBojauTcs aubo B koHIe 10 u 11 kmaccos, 1ubo0 mocie nepBoro u
BTOPOTO TMOJIYTOAMM B KaXIOM U3 JTUX KiIaccoB. Bropoil cmocod — 3T0
UHTETpalust paboT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX paboT, KOTOpHIE
OPOBOJAATCS B Mpolecce u3ydeHus paszgena (temsl). [Ipu 3tom mon paboramu
IPAKTUKyMa TIOHMMAETCsl CaMOCTOSATEIbHOE UCCIIEA0BAHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAA 0€3 MOMIAroBOM UHCTPYKIUH.

B nporpamme 1o (¢u3Mke cuUCTeMa YYEHHMYECKOIO HSKCIEPUMEHTA,
71a00paToOpHBIX pabOT M MpakTUKyMa MpeJCTaBiIeHAa €IWHBIM mepeyHeM. Bridop
TEMATUKU U 3TUX BUAOB YYCHHUYECKUX MPAKTHUUYECKUX PAOOT OCYIIECTBISIETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MPOLECCa UCXOAS U3 OCOOEHHOCTEN OYPOYHOTO
IUIAHUPOBAaHMsI U OCHallleHus kabuHera ¢Qusuku. Ilpm sTom oOecneunBaercs
OBJIaJiIcHUEe OOYYaAIOUUMHUCS YMEHUSMU TMPOBOJUTH NPSIMbIE U KOCBEHHBIC
U3MEPEHUs], UCCIENOBAHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYMH M TMOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEI0KEHHBIX THIIOTES.

Bonbuioe BHUMaHHE YAENAETCS PELIEHUI0 PAcCUETHBIX M KaYECTBEHHBIX
3anay. Ilpu 3TOM A0 pacy€THBIX 3aa4 NPUOPUTETOM SBIIAIOTCS 33Ja4M C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOW (PU3MYECKON MOJEINbI0, MO3BOJISIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK M3 OJHOrO pasfena Kypca, Tak U
UHTETPUPYS IPUMEHEHUE 3HAHUM U3 Pa3HbIX pa3lenoB. [[1s kaueCTBEHHBIX 3ajad
OPUOPUTETOM SIBJIIIOTCA 3aJaHusl Ha OOBSICHEHHE/TIPEeNCKa3aHUE IPOTEKaHUs
(u3nyecKuX SIBJICHUNA U MPOLIECCOB B OKPYKAIOILIEH *KU3HHU, TpeOyromue BbIOOpa
buznyecKoil MOAeNU AJis CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ T1peboBanmsimu PI'OC COO k marepHaibHO-
TEXHUYECKOMY OO0ECIEUeHHUI0 Y4eOHOTO IMpolecca Kypc (GU3UKH YriayOJEHHOTrOo
YPOBHS Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs IOJIKEH U3Yy4aThbCs B yCIOBUIX
npeaMeTHoro kabuHeTa. B kabOuHere (U3MKH JOHKHO OBITh HEOOXOJUMOE
nabopaTtopHoe 0OOpyZOBaHUE TSI BBIMOJHEHUS YKa3aHHBIX B TPOrpaMme IO
¢u3rMKe y4YEeHHYECKHX OMNBITOB, JaOOpaTOpHBIX pabOT U paboT MpakTUKyMma, a
TaK)Ke JIEMOHCTPAaLlMOHHOE 00OpYy/10BaHUE.

JleMoHCTpallMOHHOE  000pyJoBaHMEe (POPMHUPYETCSI B COOTBETCTBUM C
OPUHLIAIIOM MUHUMAJIbHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (U3HMKE KIIOUYEBbIX JEMOHCTpAIMil s
UCCIIEIOBAaHMsI  M3Yy4YaeMbIX SIBJIEHMH M  IPOLECCOB, SMIHUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE JUIsI YYEHHYECKUX IMPAKTHUUYECKUX pPaldoT
dopMupyeTcss B BHAE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIIE€YMBAETCS B pacuére



OJIHOTO KOMILICKTa Ha JBYX OOydYarommxcsi. TeMaTHYeCKHEe KOMIUICKTHI
71a00paTOPHOTO OOOPYAOBAHUS JOJDKHBI OBITH TIOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BH/JIE ITU(PPOBBIX J1a00paTOpHUH.

OCHOBHBIMU TIETISIMU U3YYCeHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBISIOTCS:

dbopMUpOBaHHE WHTEpeca M CTPEMJICHUS OOy4Jalonuxcs K HaydHOMY
U3YYCHUIO TIPUPOJIBI, PA3BUTHEC WX HWHTEJUICKTyaJIbHBIX M  TBOPYECKHX
COCOOHOCTEM;

pa3BHUTHE TMPEACTABICHUI O HAYYHOM METOJe MO3HaHUSA W (popmHUpoBaHHE
UCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYIKAIOLTUM SIBJICHUSIM;

(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysibTaTa M3Y4YCHHS OCHOB
CTPOCHHS MaTepuu B (PyHITaMEHTAIbHBIX 3aKOHOB (DH3HKHU;

dbopMupoBaHre YMEHUI OOBSICHATH SBJICHUS C UCIIOJIb30BaHUEM (PH3UIECKIX
3HAHWUU U HAYIHBIX IOKA3aTEIbCTB;

dbopMUpOBaHHE TPEICTABICHUNA 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
JanbHenIeMy oOy4eHHI0 B 5TOM HaIlpaBJICHUH.

JlocTrKeHHE ATUX Ieel 00eCIeuynBaeTCsl PEIICHHEM CICAYIONINX 3a]ad B
mpoliecce u3ydeHus Kypca GU3nKyd Ha ypOBHE CPEAHETO O0Iero 00pa3oBaHMs:

MPUOOPETEHUE CUCTEMBI 3HAHUM 00 OOIMMX (HPU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TEOpHSIX,  BKJIOYas  MEXaHUKY,  MOJEKYJISApHYI  (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

(dbopMUpOBaHHE YMEHUHN MPUMEHATh TEOPETUUCCKHIE 3HAHUS IS OOBSICHEHUS
(GU3HYECKUX SIBICHUHA B TPUPOAC M JUIS TPUHATHS MPAKTHYCCKHX PEIICHUN B
TIOBCETHEBHOM JKU3HU;

OCBOCHHE CIOCOOOB pEIICHHS pA3UYHBIX 3aJad ¢ SBHO 3aJaHHOM
dusznyecKkoil MONENbIo, 3a/Jay, MOAPa3yMEBAIOIINX CAMOCTOSITEIFHOE CO3/IaHUe
du3MYECKOM MOJCIM, aJeKBaTHOW YCJIOBHSAM 3a7add, B TOM 4YHCIE 3ajad
WH)KCHEPHOTO XapaKTepa;

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

OBJIAJICHUE METOJaMH CaMOCTOSITCIbHOTO IUTAHUPOBAHHUS W IPOBEACHHUS
(GU3MYECKUX  OKCICPUMEHTOB, aHajgM3a W HWHTEpIpeTanud WHGOPMAINH,
OTpeeNieH s JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

CO3/IaHHME YCJOBHMA IS PAa3BUTUS YMEHUH MPOEKTHO-UCCIIECIOBATEIBCKOMH,
TBOPUYECKOU JIEATEITHHOCTH;



pa3BuTHE WHTEpeca K chepam npodhecCHOHATHHOU IS TEIBHOCTH, CBI3aHHON
¢ pU3UKOM.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yriyOnéHHBIN ypOBEHb
u3ydeHus: yudeOHoro mnpenmera «®Duszuka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOyYaloIUMUCS, [UIAHUPYIOIIUMHU MPOJIOJKEHUE
0o0pa30BaHUs MO CHEIHATBHOCTAM (PU3UKO-TEXHUUECKOTO TPOdUIIS.

Ha uzyuenue gusuku (yrmyOnéHHBIH YpOBEHb) Ha YPOBHE CPEAHETO OOIIETO
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 J1abopaTOpPHBIX U
NPAKTHUECKUX paboT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JI€JaeT BbIOOD
IpOBEACHUS J1a0OpaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAMBHIYaJIbHBIX
0COOEHHOCTEHN 00YyJarOIIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. HayuHbiit MeTO O3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalbHAs HayKa o npupoje. HayuHslil MeTo1 o3HaHUs U
METO/Ibl UCCIIEIOBAHUS (PUBNYECKUX SIBJICHUU.

DKCHEpUMEHT M TeOopusl B Mpollecce Mo3HaHus npuponbl. Habmonenue u
IKCIIEPUMEHT B (pU3HKeE.

CriocoObl  U3MepeHus: (U3MUECKUX BEJIMYMH (aHAJIOTOBble U LU(POBBIE
U3MepUTEINbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MonenupoBanue (HpU3MUECKUX SBICHUM M MPOLECCOB (MaTepHalibHas TOYKa,
abCOMIOTHO TBEPIOE TENO, HWACATbHAS KUAKOCTh, HACAIBHBIA Ta3, TOYCUHBIN
3apsan). ['unoresa. @uznyueckuil 3aK0oH, TpaHUIlbl ero npuMeHuMocTH. duznyeckas
TEOPHUSL.

Ponp u mecto ¢usuku B (HOpMHUPOBAHHM COBPEMEHHOW HAyYHOW KapTHUHBI
MUpa, B IPAKTUYECKOUN IESITEIbHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npAKMUKYM.

N3mepeHne cuiibl TOKa M HANpPsHKEHUS B LEMH MOCTOSHHOTO TOKAa IIPH
MOMOIIIY aHAJIOTOBBIX U U(POBBIX U3MEPUTENBHBIX IPUOOPOB.

3HakoMcTBO ¢ nudpoBoil maboparopueit mo ¢usuke. [Ipumepsr n3MepeHus
(GU3UYECKUX BEJIMYUH TIPH MIOMOIIM KOMIIBIOTEPHBIX JATYHKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe ABMKeHHE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JABUKECHUS.
Cucrema oTcuéra.

[Tpsimast u oOpaTHast 3a1a4U MEXaHUKH.

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

[lepemenienne, CKOpPOCTh (CpeHSSI CKOPOCTb, MTHOBEHHasi CKOpPOCTb) M
YCKOPEHUE MaTe€pUaIbHOW TOYKH, MX MPOEKIHH HAa OCH CHCTEMbl KOOPAMHAT.
ClioxeHue nepemMenieHnil U CII0KEHNE CKOPOCTE.

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

CBoOonmHOoe maneHue. YCKopeHue cBOOOAHOTO majeHus. [[BmkeHue Ttena,
OpOIIEHHOTO MO/ YIjoM K TOpPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUS] MaTEPUAJIbHON TOUKH OT BPEMEHU U UX IPpaQUKU.



KpuBonmHenHoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKH 11O
OKPY>KHOCTH. YTJIOBasi M JuHEHHas ckopocTh. llepuoa m dacrora oOpalieHusl.
[lenTpocTpeMuUTEIbHOE (HOPMAIBHOE), KAacaTelIbHOE (TaHT€HIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTEPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA U TEXHOJIOTMYECKHE MPOLECCHL: CIUIOMETP,
JBU)KCHUE CHApAJIOB, LICTHbIE, IIeCTepEHYAThIe U PpEeMEHHBIE TNEepeaayd,
CKOPOCTHBIE JTU(PTHI.

Hemoncmpayuu.

Mogenbs cucteMbl OTCYETA, WILTIOCTPAUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBHKECHUSL.

CriocoOblI uccieI0BaHusl IBHKEHUI.

Nnnroctpanus npeiesibHOro NeEPEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeoOpa3zoBaHue IBUKEHUIN C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHne Ten B BO3AYyXE U B pa3pEKEHHOM IIPOCTPAHCTBE.

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

Hanpasnenue ckopocTu Mpu JABUKEHUH MO OKPYKHOCTH.

[IpeoOpa3zoBaHue yriaoBOil CKOPOCTH B PEYKTOPE.

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

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuxym.

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEIEIECHNUS MTHOBEHHOM
CKOpOCTH.

N3mepeHne yCKOpEeHUs MpU NPSIMOJIMHENHOM PaBHOYCKOPEHHOM JABUKECHHUU
10 HAKJIOHHOM TTIOCKOCTH.

Hccnenoanre 3aBUCUMOCTH MYyTH OT BPEMEHU IMPU PaBHOYCKOPEHHOM
JIBH>KCHUU.

N3mepeHne  yCKOpEHHs CBOOOJHOTO  MaJeHUs (PEKOMEHI0BAaHO
UCIIOJIb30BaHuE IUPPOBOI TabOpaTOpHH).

W3yyenue fABWKEHHS Tena, OpOIIEHHOTO TOpu3oHTaiIbHO. I[IpoBepka
TUIIOTE3bl O MPSAMOW MPONOPLHUOHAIBHOM 3aBUCHUMOCTH MEXAY AalbHOCTHIO
I10JIETA U HAYaJIbHOU CKOPOCTBIO TEJIA.

N3yueHne IBHXKEHUS Tella IO OKPYKHOCTH C IOCTOSSHHOM MO MOZYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoAa oOpallleHusi KOHUYECKOTO MasTHUKA
OT €T0 MapaMeTPOB.

Tema 2. /lunamuxa.



[lepBbii 3akoH Hprotona. MuepuumaneHbie cuctemsl orcyéra. [IpmHnmn
oTHocuTenpHOCTH ['anunes. HenmHepunanpHble cUCTEMBI OTCUETA (OINpEAEIICHUE,
IPUMEDBI).

Macca tena. Cua. [IpuHIuUI Cyneprno3uiuy CHil.

Bropoiu 3akoH HeroTOHA 1711 MaTepuaaibHON TOUYKHU.

Tperuit 3akoH Hpr0TOHA 77151 MaT€pUaIbHbBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHBAJICHTHOCTh TI'PABUTALIMOHHON U
MHEPTHOU MACCHI.

Cuna tspkecTd. 3aBUCHUMOCTh YCKOPEHMSI CBOOOJHOIO NaJAECHUSA OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT reorpaguyeckod IMMUpOTHL. JIBUXKEHME
HEOECHBIX TN U UX CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec tema, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHHs CKOJIBKEHUS WU CHJIA TPEHMS
nokost. Koapduuument tpenus. Cuna cOnpoTHBICHHUS MPH [BIXKEHUU Tela B
YKAJKOCTH WIH rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKECHUS.

Hasnenue. 'mapocratnyeckoe aasienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: IMOALIMITHUKH,
JBHYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmronenne nBuxkeHHs TEN B MHEPLHUATBHBIX U HEUMHEPLHAIBHBIX CHUCTEMaX
OTCY€ETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenne nByX LWJIMHAPOB WM LIapOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPLIUAIbHON CUCTEMBI OTCUETA.

CpaBHEHHE  pPABHOJEWUCTBYIOLIEH  MPHUIOXKEHHBIX K TEIy CHI C
IIPOU3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHHUE B MHEPLIUAJIILHON CUCTEME OTCUETA.

PaBeHCTBO CWiI, BOBHUKAIOIIUX B PE3YyJIbTATE B3aUMOJCUCTBUS TEIL.

N3mMepenue macc 1o B3auMOAEHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U MAJCHUU.

IlenTpOoOE)KHBIE MEXaHU3MBI.

CpaBHEHHE CHJI TPEHHUS MIOKOsI, KAYEHHSI M CKOJIBIKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

W3mepenne paBHOACUCTBYIOLIEH CHII MPHU ABMKEHUU OpycKa MO HAKIOHHOM
IJIOCKOCTH.

ITpoBepka TUIIOTE3bl O HE3aBHUCHUMOCTHM BpPEMEHHU JIBUXKEHHUS Opycka Io
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro MaCChI.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT uX AehOpPMAIIHH.

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

N3mepenue koddduiieHTa TpeHus MO BEJIMYMHE YIII0BOTO Kod(duireHTa
3aBUCUMOCTH Fp(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

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

YcnoBust paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TUnIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHME MPOLECCHL: KPOHIUTEMH,
CTPOUTENBHBIN KpaH, PEIIETYAThie KOHCTPYKIUU.

Hemoncmpayuu.

VYcnoBust paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaxmuxym.

Hccnenoanre ycliOBUMI pPaBHOBECUS TBEPIOIrO TeJla, HMEIOLIETO OCh
BpAILECHUS.

KoHcTpynpoBaHHue KPOHIITEMHOB U PacCUYET CUII YIIPYTOCTH.

N3ydeHnne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIAb ONIOPHI.

Tema 4. 3axonwl coxpanenus 6 mexanuke.

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

NMnynbe CUITbI M UBMEHEHUE UMITYJIbCA TEIa.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

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

PaGora cumel Ha MaJioM W Ha KOHEYHOM TmiepemernieHuu. | paduuaeckoe
npeacTaBiIeHUe paboThl CUIIBI.

MoIHOCTb CUJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOYKM. TeopemMa 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHON TOUYKH.



[loTeHnIManbHBIE W HENOTEHUMANbHbIE CHibl. lloTeHnmanbHas sHEPruUs.
[ToreHuunanbpHass SHEPrUsl ynpyro AeGpopMHUpOBaHHOM MpyXHUHBI. [loTeHIMaNbHAs
DHEPIus Tena B OJHOPOJHOM I'PABUTALMOHHOM moje. [loreHmumaneHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIe€ OAHOPOJHOIO Iapa (BHYTpHU W BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThbsi KOCMHUYECKAsA CKOPOCTb.

CBsi3b pabOThl HEMOTEHIHUATbHBIX CHJI C HW3MEHEHHEM MEXaHHYEeCKOU
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOM SHEPIHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

VYpaBHenue bepHymM s UACaIbHOM KUAKOCTH KaK CIEACTBUE 3aKOHA
COXpaHEHUSI MEXaHUYECKON IHEPTHH.

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

Hemoncmpayuu.

3aKOH COXpAaHEHMs UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3MeHeHue 3Hepruu Tea Mpu COBEPILICHUU PadOTHI.

B3auMHbIe NpeBpalicHUs KUHETUYECKOW M TMOTEHUMAJIbHOW SHEPrui Mpu
JNEHUCTBUU Ha TEJIO CUJIbI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEePTHH NMPU CBOOOTHOM TaICHUH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyM.

N3mepeHne nMmmyJibea Telia o TOPMO3HOMY MYTH.

W3mepenne Cuibl TATH, CKOPOCTH MOJENIU AJIEKTPOMOOWISI W MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

HccnenoBanre COXpaHEHHs UMITYJIbCA IPU YIPYTOM B3aUMOIEHCTBUM.

N3mepeHre KHHETUYECKON SHEPTUU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS MOTEHIUAIBHONW SHEPTHH MPYKUHBI C pabOTOM CHIIBI
TpPEHUSL.

Onpenenenue padOThl CHIIBI TPEHUS NMPHU JABWKEHUM TEJNA MO HAKIOHHON
IJIOCKOCTH.

Paznen 3. Mogekyasipuasi u3nka u TEPMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT MeopUlL.

OCHOBHBIE TMOJOXKEHUS MOJIEKYJIsIpHO-KuHeTndeckon Tteopun (MKT), ux
onbiTHOE oOocHoBaHue. [uddys3us. bBpoyHoBckoe aBmxkeHue. Xapakrep
JBW)KCHUST M B3aWMOJICHCTBUS YACTHUI] BellecTBa. Monenn CTpOeHHs Tra3oB,
KUAKOCTEH M TBEPABIX Te M OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pa3Mepel MoJiekyn (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

TennmoBoe paBHOBecue. TemmepaTypa u crocoObl €€ um3mepenus. lllkana
temneparyp Llenbcus.

Mopenbs uieanbHOro ra3a B MOJIEKYJAPHO-KUHETUYECKOW TEOPUU: YaCTHULBI
ra3a JBHKYTCSl XaOTUYECKU U HE B3aUMOJIEHCTBYIOT JPYT C IPYTOM.

['a3oBbie 3akoHbBl. YpaBHeHHe MenneneeBa—Knaneiipona. AoOcomoTHas
Temriepatypa (mkana temneparyp KenbBuna). 3akon Janbrona. M3omponecchl B
ujeanbHOM Tra3e C [IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30IPOIIECCOB: U30TEPMA, U30X0pa, U300apa.

CBsi3p  MEXIOy [JaBJI€HUEM W  CPEIHEM  KUHETUYECKOM  3Hepruei
NOCTYIATEJbHOTO TEIUIOBOTO JIBHKEHHSI MOJIEKYJI HJICAIBHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UACABHOIO ra3a).

CBs13b a0COIOTHOM TeMmepaTypbl TEPMOJIMHAMUYECKOU CUCTEMBI CO CpEHEN
KHMHETHYECKOW SHEPIUEH MOCTYNaTeIbHOIO TEIJIOBOIO IBM)KEHUS €€ YaCTHULL.

TexHu4eckrue yCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: TEPMOMETD,
O0apomeTp, MoTy4YEeHUE HAaHOMATEPUAJIOB.

Hemoncmpayuu.

Mopenu nBUXKEHUs YacTHI] BELIECTBA.

Mopenb OpOyHOBCKOTO IBHKCHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO IBUYKEHUSI.

Huddyszust KuIKOCTEH.

Mogaens onbita LlTepHa.

[IpuTsyKeHUE MOJIEKYII.

Mopenu KpUCTauIMYE€CKUX PEMIETOK.

Habmonenue u rccnegoBanre N30MpOIECCOB.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKMUKyM.

HccnenoBanre Tmponecca YCTAaHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHE MEX]Ty TOpsSUYEH 1 XOJIOJHOM BOJOM.

W3yyeHue H30TEpMUYECKOro Impouecca (PEKOMEHIOBAHO HCIIOJIb30BAHUE
1udpoBoii Tabopatopun).

N3ydeHnne n30X0pHOro mpolecca.

N3yuyenue n3o6apHoOro mnpoiecca.

[TpoBepka ypaBHEHHSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennosvie mauiunbt.

Tepmogunamuueckas (T[]) cuctema. 3anaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMHUYECKON CUCTEMBbI. BHEIIHNE 1 BHYTpEHHHE MapaMeTpsl. [lapamerpsl
TEPMOJMHAMHUYECKON CUCTEMBlI KaK CPEIHHE 3HAYEHUs BEJIUYWH, OMHUCHIBAIOIINX
e€ COCTOSIHNE HA MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hauvano TepmoguHamuiku. (CaMONpOU3BOJIbHAS — pelaKcarus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mogaens wuealbHOr0 ra3a B TEPMOJUHAMUKE — CHUCTEMa YpaBHEHHII:
ypaBHeHHe MenpaeneeBa—Kiianeiipona U BbIpaXXEHUE ISl BHYTPEHHEW DHEPIUH.
VYcnoBrs NPUMEHUMOCTH 3TOW MOJENH: HU3Kasl KOHUEHTPALMs YaCTHUILl, BHICOKHE
TeMnepaTrypbl. BelpaxkeHue Jisi 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  CcHUCTeMbl 0e3 coBepmieHus pabotel.  KonBekmws,
TEIUIONIPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaAelnbHass W MOJIIPHAs
TEINIOEMKOCTH BELIECTBA. YpaBHeHuMe Maliepa. YaenpHas TEIIoTa CropaHus
toruBa. Pacuér kommuecTBa TEMIOTHI mpu Terwionepemade. I[lonsatue 00
aanabaTHOM MpOIIeCCE.

[lepBblidi 3aKOH TepMOAMHAMHKU. BHyTpeHHsAst »sHeprus. KoimuecTtBo
TEIUIOTBI W paboTa Kak  Mepbl W3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TepMOAMHAMHMKH JJisI PAaBHOBECHBIX IMPOLECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJAMHAMUYECKON CHCTEMBI IPOXOJIHUT
eIMHCTBEHHAs aauadara. AGCONIOTHAs TeMIeparypa.

Bropoii 3akoH TEpMOAMHAMUKM JJII  HEPABHOBECHBIX  MPOLECCOB:
HEBO3MOXKHO TNEpeaTh TEIUIOTY OT 0oJee X0IO0AHOro Tena K Ooyiee HarpeTomy 0e3
komriencarmu (Knaysuyc). HeoGpaTimMocTh MpUPOIHBIX MTPOTIECCOB.

[Tpuniunsl aecTBus TerioBbix MamuH. KIIT/I.

Maxkcumanbnoe 3Hauenue KIIJI. Iukn Kapho.

DKOJIOTUYECKHUE ACTIEKThl MCIIOJb30BaHUsI TEIUIOBBIX ABUTrarenieid. TernoBoe
3arpsi3HEHHE OKPYKAIOLIEH CpeJibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE MPOIECCHI: XOJOUIbHUK,
KOHJUIIMOHED, AMU3EIbHBIM W KapOIOpaTOpHBIM JBUraTeNM, NapoBas TypOuHA,
MOJIYYEHHE CBEPXHU3KUX TEMIICPATyp, YTWIM3ALMUS «TEIJIOBBIX» OTXOJOB C
WCITOJIb30BAaHUEM TEIIJIOBOTO HACOCA, YTHIIN3AIUs OMOOPTaHUIECKOTO TOTUTHBA JJIS
BBIPAOOTKH «TETUIOBON» W DJIEKTPOIHEPTHH.

Hemoncmpayuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHUN.

Bo3nymnoe orauso.

CpaBHeHUE yAENbHBIX TEIIOEMKOCTEN BEILIECTB.



Crioco0Obl M3MEHEHHSI BHYTPEHHEH SHEPTHUH.

HccnenoBanue aguabaTHOro mpoiiecca.

KomrbroTepHble MOAEIH TEIUIOBBIX JBUTATENEH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaAKMUKyM.

HN3mepenune yaenbHON TEIII0EMKOCTH.

HccenenoBanne npouecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOro mpoiiecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KUTIEHUS HKUIKOCTEM.

Tema 3. Acpecamnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u kKoHAeHcarus. Vcmapenwe u KumeHuwe. Y aeiabHas
TEIJI0Ta Mapoo0pa30BaHUA.

HacebllieHHBIE W HEHAcChIIEHHbIE TMapbl. KauyecTBeHHas 3aBUCHMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTD
0T 00bE€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIEHHSI OT JaBJICHUSA
B JKUJIKOCTH.

BrnaxHocTs Bo3ayxa. AGCOMIOTHAS U OTHOCUTENbHAS BIAKHOCTb.

TBépnoe Teno. Kpucrannmmueckue u aMmopdHbie Teraa. AHU30TPOIUS CBOIMCTB
KpuctaiuioB. [lnmaBieHne W KpucTaimm3auusa. YJIeJIbHAs TEIUIOTa IUIaBJIEHUSA.
Cyb6numanusi.

Hedopmaru TBEpAOTO Tena. Pactskenue u cxxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux aedopmaiui.

TemnnoBoe pacuMpeHue KUJIKOCTEH U TBEPJBIX Tel, 00BEMHOE M JIMHEHHOE
pacumpenre. AHrapMOHHU3M TEIJIOBBIX KOJI€OaHMM YacTHUIl BEIIECTBA KaK MPUYNHA
TEIJIOBOTO PaCIIUPEHUs Tesl (Ha KAYECTBEHHOM YPOBHE).

[TpeoOpa3zoBanue sHeprun B (Pa3oBbIX MEpexoaax.

VYpaBHeHue TeroBoro OagaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHL:  KUIKHE
KpUCTAJLIbI, COBPEMEHHBIE MAaTEpUAJIbI.

Hemoncmpayuu.

TernnoBoe pacmMpeHue.

CBolicTBa HACBIIEHHBIX NIAPOB.

Kunenwne. Kunenue npu noHM>KEHHOM JABJICHUU.

M3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHUS.

OMnbITEI C MBUIBHBIMU TNIEHKAMH.

CmaunBaHue.



Kanumnsipabie siBJIEHUSA.

Moaenn HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buasr nepopmarmii.

Hab6monenue mMansix gedpopMariuid.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3yueHune 3aKOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepeHne yaenbHOM TEMIOTHI IJIABJICHHUS JIBJA.

M3yueHne CBOMCTB HACBILIEHHBIX MTApPOB.

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

N3mepenne ko3P puiimeHTa noBEpXHOCTHOTO HATSKEHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH  AeopMalii pe3uHOBOro obpasma ot
MIPUJIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. JaekrpoanHamMuka.

Tema 1. Inekmpuueckoe noJe.

OneKTpu3aluss Tea U e€ MpOosBICHUSA. ODJEKTpuueckuid 3apsa. [Ba Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOOHMKM, [OMAJIEKTPUKM W MOJYIPOBOIAHHUKH.
DOneMEeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAHEHHS BJIEKTPUUYECKOTO
3apsza.

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

DIeKTpuuecKoe nojie. Ero geicTBre Ha JJIEKTPUUYECKUE 3apsi]Ibl.

Hanpspk€anocts  anmektpuueckoro  mons.  [IpoOubiit  3apsin.  Jlunum
HAIPSHKEHHOCTH 3JEKTPUUECKOro NoJisi. OJHOPOIHOE AIEKTPUUECKOE MOJIE.

[JoTeHIHAIBHOCTDh 3JIEKTPOCTATUYECKOrO MOJsA. Pa3HOCTh MOTEHUMATIOB M
HanpspkeHue. lloTeHuuanbHass SHeEprus 3apsga B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHman anexTpocrarnyeckoro moiis. Csi3b HANPSYKEHHOCTH IMOJS U PA3HOCTU
NOTEHIMAIOB JUISl JIEKTPOCTATUYECKOrO TMOojs (KaK OJHOPOAHOrO, TaK U
HEOJHOPOJIHOTO).

[IpyHIMT CynepnO3uLUN dIEKTPUUECKUX TOJIEH.

[Tone Toueunoro 3apsna. Ilome paBHOMEepHO 3apspkeHHOM cdepbl. [lone
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy 1mapa. [lose paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM IUIOCKOCTH. KapTuHbl JIMHUN HanpspDKEHHOCTH JTHX MOJIEH U
HKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B IEKTPOCTATUYECKOM MOJIE. Y CIOBUE PABHOBECHS 3aPsA0B.

JvsnexTpuku B DJEKTPOCTATUYECKOM ToJIe. Husnexrpuueckas
IIPOHUIIAEMOCTh BELIECTBA.



KonaencaTop. DIeKTpoEMKOCTh KOHJEHCATOPa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJIEHCATOpA.

[TapannenbHOE coennHeHNE KOHIeHCaTOpoB. [locnenoBarenbHOe cOeMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

JIBrKeHUE 3apsyKEHHOM YaCTULIBI B OJJHOPOIHOM 3JIEKTPHUYECKOM ITOJIE.

TexHuyeckue yCTpOHMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: JIJIEKTPOCKOIL,
AIEKTPOMETpP, DIEKTPOCTaTHUUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOphl, reHepaTop Ban ne I'paada.

JHemoncmpayuu.

Y CTpONCTBO M MIPUHLININ AEUCTBUS DJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJIE ABYX 3aPSKEHHBIX TUIACTHH.

Mogens anekTpoctaTdeckoro reueparopa (Ban e ['paada).

[IpOBOAHUKH B AIEKTPUUYECKOM MOJIE.

DnekTpocTaTuyecKas 3aluTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA MOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCatopa OT IUIOIIaaH
IIJIACTUH, PACCTOSHUASI MEXKAY HUMU U JUAJIEKTPUUECKON MPOHUILIAEMOCTH.

OHeprus 3JeKTPUYECKOTO OIS 3apsSHKEHHOTO KOHIEHCATopa.

3apsKa 1 paspsjika KOHIEHcaTopa 4epe3 pe3ucTop.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKyM.

OueHka cui B3auMOAEHCTBUS 3apsyKEHHBIX TEI.

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

W3ydeHne npoTekaHns TOKa B LENH, COAEPKAIEN KOHAEHCATOP.

Pacnpenenenue pa3HOCTH NOTEHIUAIOB (HampsHKEeHMST) npu
MOCJIEA0BATEIBHOM COEUHEHNH KOHIEHCATOPOB.

HccenenoBanue paspsga KOHICHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlii 31eKmpuydeckuil mok.

Cuia toka. [TocTosiHHBIN TOK.

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

3akoH Oma 11 ydacTka Lenu.

DneKTpu4ecKoe CONIPOTHBJICHUE. 3aBUCUMOCTh CONPOTUBJICHUS
OJHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI W IUIOAAU IONEPEYHOrO0 CEUYEHUS.
VY ienpHOE CONPOTUBJIEHUE BEIIECTBA.

[TocnenoBarenpHOE, MapajuiebHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHBIX dnekTpudeckux 1eneit. [Ipasmma Kupxroda.



Pa6ora snexrpuyeckoro Toka. 3akoH Jxoymns—JIenma.

MOIHOCTh 3JIEKTPUUYECKOr0 TOKa. TemioBas MOIIHOCTb, BBIIEIsSE€Mas Ha
pe3ucrope.

DOJIC ¥ BHYTpEHHEE COINPOTHUBJIICHHWE HCTOYHMKA TOKa. 3akoH Owma mis
MOJHOW (3aMKHYTOM) JJICKTPUYECKOM I11enmd. MOIIHOCTh HMCTOYHHKA TOKA.
KopoTkoe 3aMbIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

JHemoncmpayuu.

W3mepenre Cuilbl TOKA U HANPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKAa OT HANpPsKEHHS I PE3UCTOpa,
JIaMITbl HAKaJIUBAaHUS U CBETOIUOAA.

3aBUCUMOCTb COINPOTUBIICHUS LUIMHAPUYECKUX IPOBOJHUKOB OT JUJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEYEHUs U MaTepraa.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA OT CONPOTHUBJIEHUS TPU OCTOSHHOM
HaIPSHKEHUHU.

[Ipssimoe nzmepenune D/IC. KopoTkoe 3aMbpIkaHHE TralbBAHUYECKOTO 3JIEMEHTA
Y OLIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

Crioco06bI coennHeHust ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBaHue pasHOCTH MOTEHUMAJIOB MEXKAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B IIEMN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKMUKym.

HccenenoBanre CMEMAHHOTO COEIMHEHUS PE3UCTOPOB.

W3mepenne yAenbHOro CONPOTUBIIEHUS TPOBOIHHUKOB.

HccnenoBaHre 3aBUCHMOCTH CHJIbI TOKA OT HANPSOKEHUS U JIAMIIBI
HaKaJIUBaHMS.

YBenuueHue npejena u3MepeHus: aMmrepMerpa (BoJIbTMETpa).

N3mepenne D/1C 1 BHyTPEHHETO CONPOTHUBIICHUS HICTOYHUKA TOKA.

HccnenoBanue 3aBucuMoctd JJIC raJbBaHMYECKOrO 3JEMEHTa OT BPEMEHU
IIPU KOPOTKOM 3aMbIKaHUU.

Hccenenoanre pa3HOCTH MOTEHIMAIOB MEXIY MOJIOCAMH HCTOYHHMKA TOKA
OT CWJIbI TOKA B IIETH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 pa3iuunbix cpeoax.

OJIEKTPUYECKAs]  MPOBOAUMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAILIOB. 3aBUCHUMOCTh CONPOTHBIICHUS METAJUIOB OT
TemMiiepaTypbl. CBEpXIpOBOAUMOCTb.



DnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

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

ONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJMTHYECKAs IHUCCOLUALMS.
Onexrponns. 3akoHbl Papanes s JIEKTPOIU3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSTENIbHBIM
paspsn. Paznuyneie TMIIBI CaMOCTOSATENBHOTO pa3psana. Monnus. [lnasma.

TexHuueckue yCTpOMCTBA M INPAKTUYECKOE NPHUMEHEHHE: Ia30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-JIydeBas TpyOKa, MOJIyIPOBOJHUKOBBIE NPHUOOpHI: AMOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, paUHUPOBAHUE MEMH,
BBIIUIABKA aJIIOMHUHHUSI, SJIEKTPOHHAS MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTB CONPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPBI.

IIpOoBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposm3za dapajes.

HckpoBoit pa3psa ¥ IpOBOJAUMOCTB BO31yXa.

CpaBHEHHE MPOBOAUMOCTH METAJUIOB U MOJIYIIPOBOIHUKOB.

OaHOCTOPOHHSS MPOBOAUMOCTD TUOAA.

Yuenuueckuit saxcnepumenm, nabopamopnsie padomul, nPAKMUKyM.

Hab6monenue snextponmsa.

W3mepenne 3apsaa OMHOBAIEHTHOTO HOHA.

HccnenoBanue  3aBUCMMOCTM  CONIPOTHBIICHHMSI  TEPMOPE3UCTOpa  OT
TEMIIEpaTyphl.

CHsATHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOA.

Pu3nyecKui NPaKTUKYM.

CriocoObl n3MepeHus: GU3NYECKUX BETUYHH C UCIOJB30BAaHUEM aHAJIOTOBBIX
U 1U(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JAaTYUKOBBIX CHUCTEM.
AOGCOIIOTHBIE U OTHOCHUTEJIbHBIE TIOTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEJINYMH.
OueHka rpaHul] HOrPEeIIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHH, MCCIENOBAaHWHW  3aBUCHMOCTEU
¢u3znyecKnx BEIMYMH, NPOBEpPKA MPEAJIOKEHHBIX THUMOTE3 (BBIOOp U3 padorT,
ONMCAHHBIX B  TEMaTHYECKMX  pas3lenax «YYEHMYECKMM  JKCIIEpUMEHT,
Ja00paTopHbIE PAOOTHI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

Uzyuenne kypca ¢usuku yriyonénHoro ypoBHs B 10 kjacce
OCYILIECTBIISETCS ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBA3EU C KypcaMu
MaTeMaTHKH, OMOJIOTUHU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmubie noHaAmMuUA, C6A3AHHbBIE C U3YUEHUEM MEMOO0E HAYUHO20
no3HanuA: SIBICHUE, Hay4yHBIA (akT, rumoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,



Teopusi, HAOJIOACHHE, HKCHEPUMEHT, MOJCIUPOBAHHE, MOJIElb, HW3MEpPEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPHUTEIIbHBIE PUOOPHI, I POBast J1ab0paTopus.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHMH. JluHeitHas ¢QyHKIUS,
napaboJa, runep6ona, 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 JABMKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH >KMBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHUE OKpPYXKAIoLIeH Cpelbl,
yTHIn3anuss OHWOOPraHMYECKOTO TOIUIMBA JJii  BBIPAOOTKH  «TEIUIOBON» W
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KalWJUISIPHbBIE SIBJIEHUS B PUPOJIE,
AIIEKTPUUECKHE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYII,
MOJIb BEHIIECTBA, MOJIApHAs Macca, IOJIYyYeHHEe HaHOMATepHaliOB, TEIJIOBbIC
CBOMCTBa TBEPJBIX TEN, KUIKOCTEH U Tra30B, )KUAKUE KPUCTAIIIbI, DJIEKTPUUYECKUE
CBOICTBAa METAJLIOB, JCKTPOIUTUYECKAS TUCCOLMALINS, 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 KOHCTPYKUUU
(KpOHIITEWH, peméryaTble KOHCTPYKIIHUK), UCIOJIB30BaHUE 3aKOHOB COXpPaHEHUS
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOAOMET M APYTUe), ABUTATEIb BHYTPEHHETO
cropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIy4YeHUs] COBPEMEHHBIX MaTepuajoB, B TOM YHCJIE€ HaHOMAaTepUasioB, U
HAHOTEXHOJIOTUH, 3JEKTPOCTAaTUYECKAs 3alllMTa, 3a3eMJICHUE S3JEKTPONpPHUOOpPOB,
ra3zopaspsiIHble JaMIIbl, TOTYIPOBOAHUKOBBIE TPUOOPHI, FAJIbBAHUKA.

11 KIIACC

Paznen 4. JaekrpoanHamMuka.

Tema 4. Macnummnoe noe.

B3anmopneiicTBie TOCTOSIHHBIX MAarHUTOB M NPOBOJHHKOB C  TOKOM.
MaruutHoe mnone. Bektop MarHuTtHOM uWHAyKIMM. [IpuHimn cynepnosunnu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOM MHITYKLMH.

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

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJIb. [[BH>KeHHE 3apsKEHHOW YaCTULIbI
B OJIHOPOJHOM MarHuTHoM mnose. Pa6ora cuibl Jlopenna.

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



TexHuueckue YCTpOﬁCTBa N TCXHOJOTMYCCKHC IIPOLECCChI: IIPUMCHCHHC

MOCTOSIHHBIX MAarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuaa  nuHMA  WMHAYKOMM ~ MAarHATHOTO — TOJS  MOJIOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

KapTuHa nuHMN MarHuTHOW UHAYKLIUY TOJIS JJIMHHOTO MPSIMOTO MPOBOJHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoeiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

Hab6monenue aBuxeHus mydka 3JeKTPOHOB B MArHUTHOM TIOJIE.

[IpuHIMO JNEUCTBUSA ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3IEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanre MarHUTHOTO MOJIS HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue CBOMCTB (peppOMarHETHKOB.

HccnenoBanne neMCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMiiepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUSI CUJIbl AMIIEpa.

Tema 5. InekmpomacHumnas UuHOYKYUA.

SIBieHue dNEKTpOMarHUTHOW MHAYKUMH. IlOTOK BekTOpa MAarHUTHOMU
uHaykuuu. OJIC wHAyKuMM. 3aKOH JJeKTpoMarHWuTHOW wuHaykuuu Dapanes.
Buxpesoe anexrpuueckoe nosue. Toku Pyxo.

OJC uHAYKUMM B MPOBOJHHUKE, JABUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

[TpaBuno Jlenua.

NunykTtrBHOCTh. KaTyllika WHIYKTMBHOCTM B LENM MOCTOSIHHOTO TOKAa.
ABnenue camonHaykuuu. IJ{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TMOJIsl KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJIOIMYECKHE MMPOUECCH: HUHAYKIMOHHAS
[€4b, COJICHOU/I, 3allIUTa OT JICKTPU3ALMHU TEJ IIPU ABUKECHUNA B MATHUTHOM I10JIE
3eMIIH.

Hemoncmpayuu.

HabGnronenue siBIeHUs 3JI€KTPOMAarHUTHOM MHTYKIIUH.

Uccnenoanne 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH W3MEHEHHUS
MarHUTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHue MarauTa B aIFOMUHUEBON (METHON) TpyOe.

SIBneHre cCaMOMHIAYKIIUH.

Hccnenosanne 3aBucumoctd J/]C caMOMHAYKIIMU OT CKOPOCTH WU3MEHEHUS
CHUJIbI TOKA B LICTIH.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeol, npaKMUKyM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHON MHAYKIIAH.

Ornpenenenue MHAYKIMU BUXPEBOIO MAarHUTHOTO TTOJISL.

HccnenoBanve siBICHNAS CAMOUHAYKIWH.

COopka MoJ1en 3JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJICOAHUS.

["apMonnyeckue kosebanusi. Kunematuueckoe ¥ JTUHAMHUYECKOE OIMHUCAHUE.
DHepreTuyeckoe ONMucaHue (3aKOH COXPAHEHUS MEXaHWYECKOW sHepruu). BoIBo
JTUHAMAYECKOTO OMUCAHUS TaPMOHMUYECKNX KOJIEOAHWUN W3 MX SHEPTeTHYECKOTO W
KMHEMATUY€CKOTO OMTUCAHMSI.

Amvmutyaa u ¢asza kosiebanui. CBs3b aMIUIMTYbl KOJ€OaHUN HCXOAHOMU
BEJIMYMHBI C aMILTUTYIaMU KOJIeOaHUH €€ CKOPOCTH U YCKOPEHHUSI.

[lepmon m wacrtora komeOanuii. [lepmom Mambix CBOOOTHBIX KOJIEOAHUI
MaTEeMaTUYeCKOro MasTHHKA. llepuos cBOOOAHBIX KON€OAHMW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaromux Kojaebanusx. BeiHyKaeHHble kKonebanus. Pe3oHaHc.
Pe3onancHas kpuBas. BrnusgHue 3aryxaHuss Ha BHJ PE30HAHCHOW KPUBOMU.
ABTOKOJICOaHUS.

TexHuyeckue yCcTpoMcTBa U TEXHOJIOTHYECKHUE MPOIECCHl: METPOHOM, Yachl,
Kauelu, My3blKalbHble MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuck K01e0aTeTbHOTO ABUKCHUS.

HaGmronenue He3aBHCUMOCTH TIEPHO/Ia MaIbIX KOJIEOAHUN Tpy3a HA HUTH OT
aAMILTUTY AL,

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

HccnenoBanne konebGaHWi Tpy3a HA MACCUBHOM MpYKHUHE C IEIbIO
dbopmupoBaHUs MPEACTABICHUI 00 UACATBPHON MOICIN MTPY>KUHHOTO MAasSTHHUKA.

3aK0OH COXpaHEHUs SHEPTUU NPU KOJIeOAHUSAX rpy3a Ha MPYKUHE.

HccnenoBanue BIHY X ACHHBIX KOJIEOaHUIA.

Hab6nronenue pesonanca.

Yuenuueckuii sxcnepumenm, nadopamopusie padomeol, npaAKMUKYM.



W3mepenne mnepuona CBOOOIHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasITHUKOB.

W3ydeHne 3aKOHOB JBMKEHUS TeJa B X0JI€ KOJIOaHH Ha yIIPYTrOM MOABECE.

M3y4yenue nBUKEHUS HUTAHOTO MasiTHUKA.

ITpeoOpa3oBaHne PHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHU.

HccnenoBanue BHIHYKIECHHBIX KOJICOaHHI.

Tema 2. dnekmpomazHummnuple KO1e0AHUA.

KonebatenbHbiil KOHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHoM KoisiebatenpHOM KOHType. ®opmyna Tomcona. CBsi3p aMITUTY[bI
3apsiia KOHJAEHCATOpa ¢ aMIUIUTY/I0M CHIIbI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aTbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromue 3JIEKTPOMArHUTHBIE Kosie0aHusl. BeIHyX1€HHBIE
3JIEKTPOMArHUTHbBIE KOJIeOaHUs.

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

CHHyCOMIAIBHBIA NEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTyllKa
VMHIYKTUBHOCTH B LENM CHUHYCOHJAJIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3onanc HanpspoKeHUN.

Wneanvueiii  Tpanchopmarop. IlpousBonactBo, mepemadya u moTpeOieHHe
IIEKTPUYECKOU SHEPIHH.

OKOJIOTMYECKUE PHUCKHA MpU IPOU3BOACTBE JJIEKTpo3Hepruu. Kynbrypa
VICITOJIB30BAHUS AJIEKTPOIHEPTUH B [IOBCETHEBHOU KU3HH.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: JIEKTPUYECKUN
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JMHUHU dJIEKTPOIIepeIay.

Hemoncmpayuu.

CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOHBIX KOJIEOAHHUHM OT MHAYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXaroIMX 3JIEKTPOMATHUTHBIX KOJIEOAHUH.

Mopeinp 31eKTpOMarHuTHOrO FeHepaTopa.

BoinyxaeHHble CHHYCOMIabHbIE KOTeOaHusl.

Pesncrop, KaTymka MHAYKTUBHOCTM M KOHJEHCATOP B LENM IIEPEMEHHOIO
TOKA.

Pesonanc mnpu mociaenoBaTeNIbHOM COCAMHEHUM PE3UCTOpPA, KATyLIKH
VHIYKTUBHOCTH U KOHAEHCATOPA.

VY CTpoiicTBO M IPUHITUT ACUCTBUS TpaHCchopMaTopa.



Mojenb JIMHUY 3JIEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, PAKMUKyM.

N3yyenue tparncopmaropa.

HccnenoBanre MEepeMEHHOTO TOKa 4Yepe3 IOCJIeNOBATENbHO COEIMHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HabGmronenue ameKkTpoMarHuTHOTO pe30HaH A.

HccnenoBanre paboThl HCTOYHUKOB CBETA B IIEMTU TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpOMAZHUMHbLE B0JIHBbL.

MexaHnudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. [lomepeunsie u
POJ0JIbHBIE BOJHBL. llepros, CKOpOCTh pachpoCTpaHEHUs M JJIMHA BOJIHBIL.
CBolicTBa MEXaHWYECKHUX BOJIH: OTpPaXEHUE, MpejoMiieHHne, WHTep(epeHius u
U paKims.

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

[IIymoBoe 3arps3HEeHUE OKPY>KAIOIIEH CPEbl.

DNEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3TYUYEHHUS DJICKTPOMArHUTHBIX BOJIH.
B3anmMHuast opueHTaIms BEKTOPOB B AIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHWUTHBIX  BOJH:  OTPaXKEHUE,  MPeJIOMIICHUE,
noJisipu3alus, HHTepdepeHuus u qudpaxims.

[lIxana 3meKTpOMarHUTHBIX BOJIH. [[pUMeHEeHHE AIEeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHIMTIBEI pagOCBsI3H U TeNeBUeHU. Pagqnomokanms.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpe/ibl.

TexHuueckue yCTpONCTBA M TNPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, pajiap, paJuonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neus,
yJIBTPA3BYKOBAs JUATHOCTUKA B TEXHUKE M MEIUIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paCPOCTPAHEHUE MTONIEPEUHBIX U MPOJIOIBHBIX BOJIH.

Konebmoieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTH JUTMHBI BOJIHBI OT YaCTOTHI KOJICOAHUH.

HabGmonenue otpaxxeHus u mpeIoMIICHUS MEXaHUYECKUX BOJTH.

Hab6monenne nnatepdepeHnm u AUPpaKkiu MEXaHUIEeCKUX BOJIH.

AKyCTUYECKHI1 pe30HaHC.

CBolicTBa ylIbTpa3ByKa U €ro NpUMEHEHHUE.

HaGmronenue cBsi3m TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYIO0N W
4acTOTOU KoJieOaHuH.

HccnenoBanrie  CBOWMCTB ~ DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHUE,
npesioMJIeHUE, Noaspu3anus, udpakius, uHTepdepeHIus.

Oo6napyxeHue nHGPaKpPacHOTO U YIbTPAPUOJIETOBOTO U3TYUECHUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padomul, nPAKMUKYM.



M3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenne pacnpocTpaHEeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsiMosIMHEHOE pacIpOCTpaHEHUE CBETAa B OJHOPOAHOU cpene. JIyu cBera.
To4eyHbIl HICTOYHUK CBETA.

OTtpaxxeHune cBeTa. 3aKOHbI OoTpakeHHs cBeTa. IlocTpoenue nzoOpakeHui B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npenoMiieHus. [I0cTOSHCTBO YaCTOTHI
CBETA M COOTHOILICHHWE JJIMH BOJIH IPH NEPEXOJEC MOHOXPOMATHUYECKOIO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. Jucnepcust cBeta. CloXKHBIN cocTaB Genoro cpera.
IIBer.

[lonHoe BHyTpeHHEEe oTpaxeHue. [IpenenbHbIil yroa MmojaHOrO BHYTPEHHETO
OTPAKECHMUS.

Cobuparonie u pacceuBaromue JuH3bL. Tonkas smH3a. ®DokycHoe
paccTossHUE M OINTHYECKas CHJa TOHKOW JIMH3BL. 3aBUCHUMOCTH (DOKYCHOTO
paccTosiHUs TOHKOM c(epruyeckoi JHMH3bI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
MOKA3aTeIs MPETOMIIEHUS.

@opmysa TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xon Jyya, NMpOWENIEro JUH3Y NOJ IMPOU3BOJIBHBIM YIVIOM K €€ IJIaBHOM
ontudyecko ocu. [locTpoeHne wu300pakKeHWI TOYKM W OTpe3ka NpsSIMOH B
coOMpaloIIMX U pacCeUBAIOLIUX JIMH3aX U UX CUCTEMaX.

OnTuueckue npubopsl. Paspematomas crnocoOHOCTh. [1a3 kak ontuyeckas
cucrema.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUYECKOU ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHbIE HMCTOYHUKHU.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEHIIMOHHOU
KapTHHE OT JBYX KOI€PEHTHBIX HCTOYHUKOB. IIpumepsl knaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaknuss cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
INIABHBIX ~MAakKCUMyMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: OYKH, JIyIa,
nepuckon, Qoroamnmnapar, MUKPOCKOI, MPOEKIMOHHBIN anmnapar, MPOCBETIECHUE
ONTHKH, BOJIOKOHHAS ONTUKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanrie npeioMJIEHUS CBETA.

Hab6mtonenue moiHoro BHyTpeHHETO oTpaxkeHusi. Moiens CBeTOBOIA.

Hccnenoanre xoJa CBETOBBIX IYYKOB 4YEpe3 IUIOCKOMapalieNbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mopaenn MUKpOCKOIa, TEJIECKOIA.

Hab6monenue natepdepeninm cpera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HaOmronenune nudpakiuu ceera.

N3yuenne nudppakiiMOHHON PEIIETKH.

Ha6monenne nudpakiinoHHOTO CIIeKTpa.

Hab6monenue qucnepcun cBera.

HabGnrogenue nonsipusaiiuu CBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3mepeHnue nokazaresis npeioMIeHUs CTEKIIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pAacCTOSHUS OT BemiecTBa (Ha
IpPUMEPE KUJKUX JTUH3).

N3mepenne POKYyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4uenune n300paXkeHns B CHCTEME U3 TUIOCKOTO 3epKajia U JIMH3HI.

[Tomy4uenmne n300pakeHNs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TENECKONUYECKUX CUCTEM.

Hab6nronenue nudpaxuuu, tHTEpPEpeHIMH U MOISpU3alMU CBETA.

N3ydeHnne noysipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH ITUAJIEKTPUKA.

N3yyenune naTEpPEPEHITNH JIA3EPHOTO U3ITyYCHHS Ha IBYX IIEIISX.

Hab6monenue aucnepcun.

HabGnrogenue u vcciienqoBanue AUGpaKimOHHOTO CIEKTpa.

N3mepeHnune IIMHbI CBETOBOM BOJIHBI.

[TomydyeHue criekTpa W3ITy4YEHUs CBETOMMOAA TP MOMOIIU IU(PAKITMOHHON
PELIETKY.

Pasznen 6. OcHOBBI crielIHAJILHON TEOPUU OTHOCHTEIbHOCTH.

['panuipl TPUMEHMMOCTH  Kiaccuyeckod — mexaHuku.  [loctynatsel
CIIELIMAIBHON TEOPUH OTHOCUTEIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHON  mHTepBasl.  [IpeoOpaszoBanus  Jlopena.
VYcnoue npuurHHOCTH. OTHOCUTEIBLHOCTH OJHOBPEMEHHOCTH. 3aMeJICHHE
BPEMEHM U COKpALIEHUE JUINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTHULIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIBCOM PEJIAITUBUCTCKON YaCTHULIbl. DHEPTHUS
MOKOS.



TexHUYecKHue YCTpPOMCTBA M TEXHOJIOTMYECKHE HPOLECCHI: CITyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIHU 3apSKEHHBIX YACTHIL.

YyeHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHue MMIYJbCa W DHEPrUM  PEISTUBUCTCKUX  4YacTuil (IO
dboTorpadusiM TPEKOB 3aPSXKEHHBIX YACTUIl B MArHUTHOM TOJIE).

Pasznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKyasapHho-601H0801 0yaiu3m.

PaBHOBeCHOE TEIJIOBOE M3JIy4eHHE (U3IydeHUE aOCOJIIOTHO YEPHOTO TEa).
3akoH cMmeneHuss Buna. ['mnore3a [linanka o kBaHTax.

@DOTOHBI. DHEPTrUsi U UMITYJIbC (POTOHA.

dororddext. Onpitel A. I'. CronertoBa. 3akonsl hoTodddekra. YpaBHeHHE
Onnmreiina ansa potospdexra. «Kpacuas rpanuna» Gporosddexra.

JlaBnenue cBera (B YACTHOCTH, [aBJIEHHE CBeTa Ha aOCOJIOTHO
NOTJIOIIAIONIYI0O M a0COJIIOTHO OTpaXkarollyro mnoBepxHocTh). Ombitel I1. H.
JleGenena.

BosHoBBIE cBOMCTBA yacThl. BosHbl ne bponnsa. /lnuna BonHsl ae bponsa n
pasMepsl 00JacTH JIOKaIM3allMM JBWXKYymIeics dactuisl. KopmyckymspHo-
BOJIHOBOM Jyanu3Mm. {udpakius 351eKTpoHOB Ha KpUCTaIIaX.

Crneunduka nzmepennii B Mukpomupe. COOTHOILIEHUSI HEOMpeaeIEHHOCTEN
['eitzenOepra.

TexHn4eckrue yCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPOMETD,
dboToaeMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOJIUOL.

Hemoncmpayuu.

®o1orh(HeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMTHETO (poTodddekTa.

HccnenoBanre  3aBUCUMOCTH  CONPOTHUBJIEHUS  IOJYNPOBOAHUKOB  OT
OCBENIEHHOCTH.

Ceeroauo.

Conneynas OaTtapes.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanue Gporopesucropa.

N3mepenue nocrostHHoM [lnanka Ha ocHOBe uccienoBanus pororpdexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOIUO/ OT HAIIPSIKEHUS.

Tema 2. @usuka amoma.

OnbITEl O HCCIENOBAHUIO CTpoeHus aroMa. [lmaHerapHas monenb aroma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u nornonieHrue GOTOHOB MpU NMEPEXO/E aToMa
C OJTHOTO YPOBHsI SJHEPTUH HA IPYTOU.



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

CrnoHTaHHOE U BBIHYKJIEHHOE U31yueHue cBera. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIIEKTPaIbHbIN
aHaiu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Hemoncmpayuu.

Mopens onbita Pesepdopra.

Habmronenne nuHedvaTbIx CIIeKTPOB.

YCTpOUCTBO U IEUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHLL.

Ornpenenenue JIMHBI BOJIHBI JA3€PHOTO U3Ty4YECHUS.

Yuenuueckuii skcnepumenm, nadopamopnsie padomul, npaKmMuUKym.

Hab6mtonenue nuaeityaToro crekrpa.

HccenenoBanne CrieKTpa pa3peKeHHOTO aTOMapHOIO BOAOPOAA U U3MEPEHHE
nocrosiHHor Punbepra.

Tema 3. Qu3uka amomnozo a0pa u INEMEHMAPHBIX YACMUY.

Hyxknonnas monens siapa I'eitzenOepra—liBanenko. 3apsan siapa. MaccoBoe
yucao sapa. M3oTonsl.

PamnoaktuBHOCTh. Anbda-pacnaj. DIEKTPOHHBIM M TMO3UTPOHHBIA Oera-
pacnan. ['aMmma-n3nyuenue.

3akOH pPaJuOaKTUBHOTO pacnaja. PaauoakTWBHBIE HW30TONBI B IMPUPOJAE.
CBolicTBa MOHU3UPYIOLIErO H3Iy4YeHUs. BiusHue paaroOakTUBHOCTH HA KHUBbBIE
oprauu3mbl. EctecTBenHblil poH uznyuyenus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sijipe. SAnepubie cuibl. Jlepekt Macchl sapa.

SAnepusie peakuuu. Jlenenue u cuHTes sAaep. AnepHeie peaktopsl. [Ipobdiemsl
YOPaBIsIEMOr0 TEPMOSAEPHOTO CHHTE3d. OKOJOTMYECKHE ACHEKThbl Pa3BUTHS
SIIEPHON SHEPIETUKH.

Mertoapl perucTpanuy U UCCIEN0BaHUS IJIEMEHTAPHBIX YACTUL.

@dyHIaMEHTalbHbIE B3aUMOJCUCTBUA. bapvOHBI, ME30HbI U JICTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-rirooHHas MOAENb apOHOB.

®dusznka 3a npenenamu CranaapTHON Mozenu. TE€MHass MaTepuss U TEMHas
DHEPIusl.

EnunctBO u3nyeckoit KapTUHBI MUpA.

TexHuyeckue yCcTpoiCTBa U TEXHOJOTUUYECKUE MTPOLIECCHI: TI03UMETP, KaMepa
Bunbcona, saepHbli  peakTop, TEPMOSIACPHBIA peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HaHCHAst TOMOrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue paguoakTUBHOTO (DOHA € UCIIOJIB30BAHUEM JJO3UMETPA.

N3yyenue normoiieHus 0eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
acTpoHoMUHU. [IpUMEHMMOCTh 3aKOHOB (HU3UKH JJIsI OOBSICHEHUS TPHUPOIBI
KOCMUYECKHX 0OBEKTOB.

Metoapsl acTpOHOMHMYECKHX ucclieqoBaHU. (COBpEMEHHBIE ONTHUYECKHE
TEJIECKOIbI, PAANOTEIECKOIbI, BHEATMOC(EPHAS aCTPOHOMHS.

Bunx 3Bézmnoro neba. Co3Be3nmsi, spKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JIBUKEHHE.

ConHeuHas cuctema.

Connue. ConHeuHast akTUBHOCTh. Mictounuk 3Heprun CoJiHIa U 3BE3 .

3BE3/bI, UX OCHOBHBIE XapAaKTEPUCTUKHU. J[MarpaMma «CIEeKTpaJIbHBIA KIacc —
CBETHUMOCThY». 3BE3/Ibl TJIABHOW TIOCIJIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3] TJIABHOW MOCJIEA0BATEIBHOCTH. BHYTpEHHEE CTpOEHHE
3BE31. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKIAECHUN U 3Bororuu ConHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxxenue u nuxenue CoJyiHLIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapbsl. UEpHBIE ABIPHI B sapax
raJaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PEIMKTOBOE M3ydEHHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMHH.

Yuenuueckue navnwoenus.

HaGnrogenust 3B€3HOr0 HebGa HEBOOPYKEHHBIM TJIA30M C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUJIOKEHUH /1JI ONpe/iesieHUs MOJ0KEeHUsSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi CeBepHOro MOJIyHIapusi U spKue
3BE3/BI.

HaGmronenuss B Teneckon JIyHBI, IIaHET, TYMaHHOCTEH U 3BE3IIHBIX
CKOIJICHUM.

Pu3nyecKui NPaKTUKYM.

Crioco6b1 m3MepeHns (PU3NYeCKnX BETUYUH C MCTOJIH30BAHIEM aHAIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOCOIIOTHBIE U OTHOCUTEJIbHBIE MOTPEITHOCTH U3MEPEHUN (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeeHHE  KOCBEHHBIX HW3MEPEHHW, MCCIEJOBAaHUHW  3aBHCHMOCTEU
bu3NYeCKuX BETUYHMH, TPOBEpPKA MPEMIOKEHHBIX THUNoTe3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3feiax  «YUEHUYECKHH  SKCIIEpUMEHT,
Ja00paTopHbIE PabOTHI, MPAKTUKYM).

O6o01maonee NOBTOPEHUE.



O0o01enue U cucTeMaTu3alus CoAepX)aHus pa3AesioB Kypca «MexaHHKay,
«MonekymsipHas pu3nKa U TEPMOAUHAMUKA», «DIEKTpoauHamMuKay, «Konebanus
U BOJHBDY, «OCHOBBI CIEHHAIBHOM TEOPUH OTHOCUTENBbHOCTH», «KBaHTOBas
¢uznka», «IEMEHTbl aCTPOHOMUHU U aCTPOPUZUKID).

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJIOIMUYECKOM,
COLIMATIbHOM M 3THYECKOU cepax AesTeIbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU
Y aCTPOHOMMH B COBPEMEHHOM HAay4HOM KapTUHE MHUpPA, 3HAYCHHUE OIMCATEIIBHOM,
CHUCTEMATU3HUPYIOIIEH, OOBSCHUTEIHPHOM WM  MPOTHOCTHYECKOW  (PyHKIUMH
(¢uznyeckoil Teopuu, poib (PU3NUECKON Teopuu B (POPMUPOBAHUU IPEACTABICHUN
0 (Qu3nyeckoil KapTHHE MHUpa, MECTO (PU3NYECKON KAapTUHBI MUpPA B OOIIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHUN O PUPOJIE.

MexnpeaMeTHbIe CBA3H.

Nzyuenne kypca ¢usukum yriyonéHHoro ypoBHs B 11 kiacce
OCYILIECTBIISETCS ¢ YYETOM COAEPKATEINBHBIX MEXIPEIMETHBIX CBA3EH C KypcaMu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4yHBbIA (akT, rumnoresa, ¢u3nyeckas BeIMYMHA, 3aKOH,
Teopus, HAOIIOAEHHE, HKCHEPUMEHT, MOJEJIMPOBAHHUE, MOJIENb, HW3MEpPEHHUE,
HOTPEIIHOCTH U3MEPEHU, H3MEPUTENBHBIE TPUOOPHL, IUPpoBas 1adopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHHW. TpPUTOHOMETPUYECKHE
(GYHKIIMHM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJIE€CTBO. BEKTOpHI M HMX MPOEKIUU HAa OCHU KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
ITpousBogHble 3neMeHTapHbIX (QyHkumid. Ilpu3Hakum 1omO0MS TPEYroJIbHUKOB,
oIpezesieHue IIIOIAaH MIIOCKUX (GUryp u oobEma Tei.

Buonozcua: >nektpuyeckue SBICHUS B JKUBOW MpPUpOJE, KoyeOaTeabHbIE
JBIKEHUS B JKMBOM NPHUPOJAE, SKOJOTMYECKHE PUCKHM TpH MPOU3BOJICTBE
NIEKTPOIHEPTUH,  DIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKPYXKAKOLIEHM  cpensl,
yJIBTPa3ByKOBasl JMArHOCTMKA B MEIWLHHE, OINTHYECKHE SBICHUS B JKUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKasl CTPYKTYypa TBEPABIX
TEJN, MEXaHU3Mbl OOpPa30BaHMSI KPUCTAJUIMYECKON pEIIETKH, CHEKTPaIbHBIMN
aHaJIN3.

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

Texnonocusn: TPUMEHEHUE TMIOCTOSHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
3JIEKTPOJIBUraTeNb SIKOOM, reHepatop MEPEMEHHOT0 TOKa, MHAYKLUMOHHAS Ie4b,
JIMHUY 3JIEKTpOIEpeay, dJIEKTPOABUIaTENb, pagap, PaIiuOIPUEMHUK, TEIEBU30D,
anTeHHa, tenegoH, CBY-meub, ynabTpa3ByKOBas JMarHOCTHKa B TEXHHKE,



HpOGKHHOHHBIﬁ afrapar, BOJIOKOHHAas OITHUKA, COJTHCYHAA 6aTape${, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHAadA SOHEPIreTUKa U 9KOJIOTUICCKUC aCIICKThI ee pa3BUTHA.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHMS Yy4yeOHoro mnpenMera «Duzuka»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTh 00YyYaroUuXcsi pyKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIN, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIIHNX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOIro OOIIEeCTBa, PACIIMPEHUE KU3HEHHOIO
ONBITa U ONbITA JEATEIILHOCTH B IMPOLECCE pEeaNM3alii OCHOBHBIX HAaNpPaBJICHUN
BOCIIUTATEIIbHON AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPaskIAHCKOT0 BOCTIMTAHMSA:

e chopMUPOBAaHHOCTh TPAXKMAAHCKOW  TMO3UIIMM  OOyYaromeTrocs  Kak
aKTUBHOTO U OTBETCTBEHHOIO YJ€Ha POCCUIICKOTr0o 00111eCTBAa;

e TMPUHATHE TPAAUIMOHHBIX OOIIEYETOBEUYECKMX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIECHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B UHTEPECAX I'PAXKIAHCKOTO
oOliecTsa, y4yacTBOBaTb B CaMOYINpaBJI€HHMH B 00pa3oBaTesIbHON
OpraHH3allny;

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

e TOTOBHOCTb K TYMAaHHTapHOM U BOJIOHTEPCKOU JIESITETbHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e c(opMUPOBaAaHHOCTH POCCUICKOIN IPaXKIAHCKON UJEHTUYHOCTH,
MaTpUOTHU3MA,;

e IIEHHOCTHOE OTHOIIEHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

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

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

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

3CTETHYECKOT0 BOCTIMTAHMSA:

e OCTETHYECKOE OTHOLIEHWE K MHUPY, BKIKOYAs OCTETHUKY HAYYHOI'O
TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHMSA:



UHTEpEeC K pa3nuuHbiM chepam npodhecCHOHATBLHON e TEIbHOCTH, B TOM
YHUClie CBSI3aHHBIM € (U3UKOW UM TEXHUKOW, YyMEHHE COBEpIIaTh
OCO3HAHHBIN BBIOOP Oymymien nmpodeccuu u peaan30BbIBATh COOCTBEHHBIE
KU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO U CaMOOOpPa30BaHUIO B
oOnactu (pU3UKHU Ha MPOTSXKEHUU BCEH KU3HU.

IKOJOTNYE€CKOI0 BOCIIMTAHUA

c(OpPMUPOBAHHOCTb IKOJIOTUYECKON KYJBTYphl, OCO3HAHUE IJ100aIBHOTO
XapakTepa 3KOJOTHYECKHUX MpodiieM;

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

paclIMpeHne ONbITa AESATEIbHOCTH HKOJOTMYECKOM HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUHU 10 (hU3HKeE.

HEHHOCTH HAYYHOI'O IIO3HAHUA:

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

OCO3HAaHHME IEHHOCTH HAy4YHOW AESATEeNbHOCTHU, TOTOBHOCTH B MpOILIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M HCCIEAO0BATEIbCKYIO
NEATEIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue aeicTBUA:

CaMOCTOSITENIbHO ~ (OPMYJIMpPOBaTH M AKTyaJlU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNsITh LEIN ACSATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTM U TMPOTUBOPEUUS B PaccMaTpUBaeMbIX
bu3nYecKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUSI MPOOJIEMbl ¢ Y4ETOM aHAIM3a UMEIOIIHNXCA
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B J€ATEIIbHOCTb, OIIEHUBAaTh COOTBETCTBUE
pEe3yIbTATOB 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 TEPMHHOJIOTHEH, KIIFOUEBBIMU TIOHATUSAMUA U METOJAMH
(bu3nYECKO HAYKH;



BJIAJCTh HAaBBIKAMH  y4e€OHO-HCCIICIOBATEIHCKON u MMPOEKTHOU
NEATETLHOCTH B 00JacTH (PU3HMKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelieHuss 3aaad  (U3HIEeCKOTO
COJICpKaHMsl, TPUMEHECHHIO PA3JIMUYHBIX METOJAO0B MTO3HAHMUS;

BJIQJIETh BHUJAAMHU JACSATEILHOCTH 110 TOJYYEHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINN, TPEOOPa30BAHUIO U PUMEHEHHIO B PA3JIMYHBIX YICOHBIX
CUTyalusiX, B TOM YHCJI€ TPU CO3JTaHUHM YYEOHBIX MPOEKTOB B 00JIACTH
bus3uKy;

BBISIBJISITh TMPUYUHHO-CIIC/ICTBEHHBIE CBSI3M W aKTyaJu3UpPOBaTh 3ajady,
BBIJIBUTATh THUIOTE3Y €€ pelIeHWs, HaxOJUTh apryMEHThl s
JIOKA3aTelIbCTBA CBOMX YTBEPIKIACHHM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
peIIeHus;

aHAJTU3UPOBAaTh TIOJIYyYEHHbICE B XOJI€ PCIICHMsS 3aJaud Ppe3yJbTaThl,
KPUTHYECKH OLICHUBATh X JOCTOBEPHOCTh, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh U (OPMYyJIHUPOBATh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATETLHOCTH, B TOM YHCJIC TIPU U3YICHUH (PU3HUKH;

JaBaTh OILICHKY HOBBIM CUTYallUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;
yMETh TEPEHOCHUTh 3HaHHMS TI0 (QU3HKE B MPAKTUYECKYIO 00JacTh
JKH3HEIEITEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTe;
BBIJIBUTAaTh HOBBIC UJICH, MTpe/IjIaraTh OPUTHHAJIBHBIC ITOIX0/IbI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 33/1a41, TOMyCKAIOIIUE aJTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ unpopmanmeii:

BJIa/IeTh HABBIKAMHU MOJIydyeHUs1 MHGOpMALUU (PU3UIECKOTO COACPIKAHMS
U3 HWCTOYHUKOB Pa3HbIX THIIOB, CAMOCTOSITEIBHO OCYIIECTBISTH IOMCK,
aHalIM3, CUCTEMATHU3AlMI0 U HHTEpPHpeTaluio UHPOPMALMHU Pa3TUYHBIX
BUJIOB U (hOPM TMpPECTaBICHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONIb30BaTh CPEACTBa MH(POPMAIMOHHBIX H KOMMYHHUKAIMOHHBIX
TEXHOJIOTMA B  PELIIEHHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3alMOHHBIX 3a/lad C COOJIIoJIeHHeM TpeOOBaHUN ASPrOHOMHUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
TUYECKUX HOPM, HOpM MH(OPMALIMOHHON OE30MMacCHOCTH;

CO3/1aBaTh TEKCTbI (PU3UYECKOTO COAEPKAHMS B Pa3IMYHBIX (hopmartax ¢
y4€TOM Ha3HaueHus MHGOpPMAIMM U LEJIeBOM ayAuTOpUH, BBHIOUpas
ONTUMAaJIbHYIO (OPMY MPEJICTABICHUS U BU3yaJIU3al1H.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeliCTBHA:



OCYIIECTBIISATh OOIIEHWE Ha Yypokax (U3MKH U BO BHE-YPOUHOMU
NEATEIIbHOCTH;

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

Pa3BEPHYTO M JIOTMYHO H3J1ararb CBOKO TOUKY 3PEHHMS C MCHOJb30BAHUEM
SI3bIKOBBIX CPE/CTB;

IIOHMMATb W MUCIOJb30BATh  IPEUMYIIECTBA  KOMAHIHOM W
WHIUBUyaIbHON PabOTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUSA II0 €€ JOCTH)KEHHUIO: COCTAaBIATH IUIAH
JNEeUCTBUH, pacrpeessaTh POIU ¢ Y4ETOM MHEHUH YYaCTHHUKOB, 0OCYK/1aTh
pe3ynbTaThl COBMECTHOM PabOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHHMKA KOMaHIbl B
001 pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

[Ipe/yiarartb HOBBIE IPOEKTHI, OLICHUBATH WJAEU C IO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, NPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEIECHUE B Pa3IMYHBIX
CUTyallusiX, TMpOSIBIATh  TBOPYECTBO W  BOOOpakeHUE,  OBITH
WHUILIMATUBHBIM.

PerynsiTuBHbIE YHMBeEpcAJbHbIE Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOSITEJIbBHO  OCYIIECTBIIATh  IMO3HABATEIbHYIO JICSITEIBHOCTh B
obrmacti (UBUMKA W ACTPOHOMHU, BBHISBISATH MPOOJEMBbI, CTaBUTh U
dbopMyIMpOoBaTh COOCTBEHHBIE 337a4H;

CaMOCTOSITEJIbHO COCTaBJISITh TIJIAaH PELIEHUs PACUETHBIX M KAYECTBEHHBIX
3a7a4, MJIaH BBITIOJHEHUS MPAKTUYECKOW PadOThl ¢ YYETOM HMMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOYKHOCTEH 1 TIPEATMIOYTCHUIA;

JaBaTh OIICHKY HOBBIM CHUTYAIlHsM;

pacmMpsATh paMKd  yd4eOHOTO TpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEATNIOYTCHU N,

JeJaTh OCO3HAHHBIM BBHIOOP, aApPryMEHTHUPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTh 34 PEIICHHE;

OTICHUBATH IPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBATh (DOPMUPOBAHUIO U TPOSBIICHUIO APYIUIMH B 0OJACTH
(GU3UKH, TMOCTOSHHO TMOBBIIATH CBOM 0Opa3oBaTENbHBIM M KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTpOJ'lb, AMOIUOHAJIBLHbIN HHTEJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTbh KOPPEKTUBBI B AEATEIBHOCTb,
OLICHHBATh COOTBETCTBUE PE3YIbTATOB LEIISIM;

BIAJCTh HABBIKAMHU TO3HABAaTEIBHOW pedIeKcMu KaKk OCO3HAHHS
COBEPIIAEMBIX JCHCTBUN W MBICIUTEIBHBIX MPOILECCOB, UX PE3YJIbTATOB U
OCHOBaHU;

UCIIOJIB30BaTh TPHUEMBI pedIeKCHr il OICHKH CHUTYyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEHICHUS] MO HX
CHIDKCHMIO;

MPUHUMATh MOTHUBBI M APryMEHTHI JIPYTUX IPU aHAJIU3E PE3YJIbTATOB
JIESATEIILHOCTH,

MPUHUMATh Ce0s1, TOHUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHUBBI M APryMEHTHI JPYTUX IpPU aHAJIU3E PE3YJIbTATOB
JIESATCIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mpomecce NOCTHKEHUS JTHYHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMBI TI0
¢uszuke 178 YpPOBHS CpeAHero oOmero o0pa3oBaHus y OOyYarommxcs

COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN UHTEJIEKT, peAnoaratonmii
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHSA,  BKIIOYAIOMIETO  CIOCOOHOCTh  TMOHMMATh  CBOE

HYMOIMOHAILHOE COCTOSTHUE, BUACTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpETYJIUPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K
HYMOIMOHAILHBIM W3MEHEHUSIM W TPOSBISATh TUOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIMM, BKIIIOUAIONICH CTpEeMIIEHHE K JOCTHXKEHUIO LIEeNN
U ycrexy, ONTUMHU3M, HTHUIIMATUBHOCTh, YMEHHE JIEUCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TIOHMMATh AMOITMOHAIBHOE
COCTOSIHME JPYTUX, VYHUTHIBATh €r0 TPH OCYIIECTBICHUU OOIICHUS,
CIIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COIIMAIIbHBIX  HABBIKOB, BKJIIOYAIOIIMX  CIIOCOOHOCTh  BBICTPAUBATh
OTHOIIIEHUSI C JPYTUMHU JIIOABMH, 3a00THTHCS, MPOSBISATH HHTEPEC U
paspemaTh KOH(QIUKTHI.

I[MTPEAMETHBIE PE3VJIbTATDBI



K xonny oOyuenuss B 10 knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

MOHUMATh POJb (U3UKA B  OKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
HKOJIOTUYECKOM, COIMAIbHOM M OSTUYECKOM cdepax esaTebHOCTH
4eJIoBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOI HAy4YHOU KapTHHE MUPA,
3HAYEHHE OMUCATEIbHON, CHUCTEMATH3UPYIOMIEH, OOBSICHUTEIbHOU H
MPOTHOCTHYECKOW  (PYHKIUHA  (HU3UYECKON TEOPpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJib (PU3UYECKON TEOpuu B
dbopMHpOBaHUHU MPEACTABICHUHN O (GU3NUECKOIN KapTUHE MUPA;

paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MPOIIECCOB (SIBIICHWI): WHEpIMaNIbHAs CUCTEMa OTcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepHUalibHAs TOYKA, PAaBHOYCKOPEHHOE JBUKCHHE,
cBOOOJHOE mTajeHue, alCoMOTHO ympyras aedopmaius, abCOIHOTHO
yIpyroe u abCOoNMOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICIIU ra3a, KUJKOCTH
U TBEPAOro (KpUCTAIUIMYECKOT0) Tejla, UACalbHbIN ra3, TOUCUHBIN 3apsij,
OHOPOJHOE IEKTPUYECKOE IOJIE;

paznuyaTh ycJOBHs (TpaHUIBI, 00JIACTH) MPUMEHUMOCTH (PU3UUECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBaTh W OOBICHITHP MEXAaHWMYECKHUE TIPOIECCHl W  SIBJICHHUS,
UCIIOJIb3Ys. OCHOBHBIE MOJIOKEHUS U 3aKOHbl MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (DOPMYJbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUs, TpeoOpa3zoBaHus [amunes uisi CKOPOCTH M TMepeMelleHus,
3akoHbl HplOTOHA, NpUHLMO OTHOCUTENbHOCTH ['anunes, 3aKkoH
BCEMHUPHOI'O TATOTEHUS, 3aKOHBI COXPAHECHUS UMITYJIbCA U MEXAHUYECKOU
SHEPIruM, CBSI3b PAOOTHI CHUJIBI C MU3MEHEHUEM MEXaHWYECKOW 3HEPruu,
yCIIOBUSI paBHOBECUS TBEPJAOrO Teia), MPU OSTOM  HUCIOJIB30BATh
MaTeMaTH4eCKOe BBIPAXKEHNE 3aKOHOB, YKa3bIBaTh yCIIOBUS
NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ['anuses, BTOporo
U TPETbErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS WMIyJbCa U
MEXAHUYECKON DHEPTUH, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE MPOLECCHl U SBJICHUS, UCIIOJIb3YSI
ocHoBHble moJokeHUsT MKT u 3akoHbl MoyekynsapHOW (U3MKK U
TepMOJUHAMUKUA (CBA3b JABJEHUS HWJEAIbHOrO Tra3a CO CpelaHeu
KMHETHYECKOW JHEPTUEN TEIUIOBOTO JBHXXEHHS W KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphbl BEIIECTBA CO CpPEOHEW KHUHETUYECKOU
DHEPIruel TEIIOBOTO ABWKEHHS €r0 YacCTHL, CBS3b JIaBJICHUS UICATIbHOTO
raza C KOHUEHTpPAalUHUEW MOJIEKY]l M €ro TEMIEpaTypoi, YypaBHEHUE
MeunneneeBa—KnaneipoHa, MNepBbIM 3aKOH TEPMOAWHAMMKH, 3aKOH



COXpPAaHEHUSl PHEPruU B TEIUIOBBIX Mpolieccax), MPU 3TOM HCMHOJIb30BATh
MaTEeMaTHUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS
IIPUMEHMMOCTH ypaBHeHUs MenaeneeBa—Kianenpona,

aHAJU3UPOBaTh W OOBSACHITH DJEKTPUUECKUE SIBJICHUSA, MCIOJIb3YS
OCHOBHBIE TIOJIOKEHHS W 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kyinona, MOTEHIMATbHOCTD
AIEKTPOCTATUYECKOTO MOJIS, NPUHUUN CYNEPHO3ULUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKasbiBasl yCJIOBUS NMPUMEHUMOCTH 3akoHa KyioHa, a
TAKXK€ MPAKTUYECKH BaXKHbIC COOTHOILICHMS: 3aKOHbI OMa i y4acTka
UenyM U JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsr @apanest 1uist 371€KTPOIn3a);

OTMHCHIBaTh (PU3UUYECKHE TMPOIECChl W SIBICHUS, HWCIOJIb3YS BEIUYWHBI:
MepeMEIICHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbl, JaBJICHHWE, TMOTCHUUAIbHAS DJHEPrusi, KUHETHUYECKas
DHEPrUs, MEXaHWYeCKas SHEPrus, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHHUE, Cujla TKECTH, CUIa YOPYroCTH, CHJIA TPEHUS, MOIIHOCT,
DHEPrus B3aWMOJICUCTBHS Tena ¢ 3eMiéil BOMM3M €€ MOBEPXHOCTH,
SHEprus ynpyroit aedopmManuu MOPYXKUHBI, KOJUYECTBO TEIUIOTHI,
aOCoJIFoTHAs TemIiepaTypa Telia, padoTa B TEPMOJIWHAMHUKE, BHYTPECHHSS
DHEPrUs WACATBHOTO OJHOATOMHOTO Trasza, paboTa uIeanbHOTO Tasa,
OTHOCHUTEJIbHAs BJIAXHOCTh Bo3ayxa, KIIJ waeanmpHOrO TEIIOBOrO
JIBUTATENS; AIEKTPUYECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUUECKOTO MOJIs,
HanpsHDKEHHOCTh TMOJIE TOYEYHOTO 3apsfia WIM 3apshKeHHOTO IIapa B
BAKYyyM€ U B JMAJICKTPUKE, MOTEHIMAT DJJIEKTPOCTATUYECKOTO TOJIs,
pPa3sHOCTh  MOTEHUHAIOB, JJIEKTPOJABHXKYIIAs CHJIA, CWlIa  TOKa,
HanpspDKEHWE, MOIIHOCTh TOKA, JJEKTPUYECKas EMKOCTh ILIOCKOTO
KOHJIEHCATOpAa, COINPOTUBJICHHWE ydacTKa IEMU C IOCIEI0BATCIbHBIM U
MapajiyieIbHbIM COCAMHEHUEM PE3UCTOPOB, SHEPTHUS HIICKTPUUECKOTO TOJIs
KOHJEHCATOPA;

OOBSACHATP  OCOOCHHOCTH  MPOTEKaHHS  (PU3MYECKUX  SIBJICHMIA:
MEXAaHMYECKOE JIBHJKCHHME, TEIUIOBOE [BMJKCHHE 4YacCTHUI[ BEIIECTBA,
TEIJIOBOE paBHOBECHEe, OPOYHOBCKOE JBWXeHUe, nuddysus, ucrnapeHue,
KUIICHUE U KOHJICHCAlMs, TJIAaBJICHUE U KPUCTAIUIM3ALINS, HAITPABJICHHOCTh
TEIUIONEPEAAYH, ICKTPU3ALMS TEJ, SKBUNOTECHIIMAIBHOCTh IOBEPXHOCTH
3apsKEHHOTO MPOBOIHUKA;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOM (PU3UUECKO BEIMUYUHBI OT
JIpyrol ¢  HCHOJB30BAHMEM  TMPSAMBIX  HU3MEPEHUN, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (UKCHUPOBATh PE3YyJbTaThl IOJTYYEHHOU
3aBUCUMOCTH (M3MYECKUX BEIMYMH B BHAEC TpadUKOB C y4ETOM



aOCONIIOTHBIX MOTPEITHOCTEN U3MEPEHHI, JIeNaTh BHIBOABI MO pe3yibTaTaM
UCCIIEIOBAHMUS;

IPOBOANTH KOCBEHHbIE HM3MEPEHHs (PU3MUECKHX BEIUYMH, HPU STOM
BBIOMPATh ONTUMAJbHBII METOA M3MEPEHUs, OLIEHUBATh AOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE TOTPEUTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHIA;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJM3UPOBATh
NOJyYeHHbIE Pe3yJbTaThl U JAeNaTh BBIBOJ O CTAaTyce MpPeIOKEHHOM
TUIIOTE3bI;

coOuoiaTh npaBuiia 0€30MacHOTO TpyJa MPH MPOBEICHUN HCCIIeT0BaHUMA
B paMKax yd4eOHOro OJKCIEPUMEHTa, TMpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M TMPOEKTHOW JEATETbHOCTH C HCIOJIb30BAaHHUEM
U3MEPUTENBHBIX YCTPOICTB U JIaOOpaTopHOTo 000y I0BaHHUS;

pemath pacy€THble 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJJaHHOM
¢u3znyecKkoil MOJENbI0: Ha OCHOBAaHUM aHaIM3a YCIOBUS OOOCHOBBIBATH
BBIOOp (U3MUECKOW MOJENH, OTBEYAIOel TpeOoBaHUSM 3a/ayw,
OPUMEHATh  (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U  TMOCTYJAThl
¢u3nueckux TEeOpHil MPH MCIOJIB30BAaHUM MAaTEeMaTHYECKUX METOJ0B
peleHus 3a1a4, IPOBOJUTh PacuéThl HA OCHOBAaHMU MMEIOUIMXCS JaHHBIX,
aHAJIM3UPOBaTh pPE3yJbTaThl M KOPPEKTUPOBATb METOJbI DELICHUS C
y4€TOM TMOTYYEHHBIX PE3yJIbTaTOB;

pelaTh KauyeCTBEHHbIE 3ajjaud, TpeOyrolue MPUMEHEHUs 3HAHUU U3
pa3HbIX pa3/esoB Kypca (GU3MKH, a TAKKE MHTErpaliy 3HAaHUHA U3 IPYTrux
NPEIMETOB €CTEeCTBEHHO-HAyYHOIO IMKJA: BBICTpAaUBaTh JIOTMYECKYIO
LENOYKY pacCyKIEHUI C OMOPOIl Ha N3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHHUS;

UCTOJIb30BAaTh TEOPETHUECKUEe 3HAHUSA i1 OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB pabOThl U3MEPUTENILHBIX TPUOOPOB, TEXHUUECKUX YCTPOMCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOIUTH TMPUMEPHl BKIAJa POCCHUUCKUX W 3apyOexHBIX YUYEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE MPOIECCOB OKPYKAIOIIErO
MHpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHAJTM3UPOBATh U OLEHUBATD MOCIEACTBUS OBITOBON M MPOU3BOICTBEHHOMN
JESITEIbHOCTH YEJIOBEKA, CBA3AHHOW C (PU3MYECKUMHU MPOIECCAMHU, C
MO3UIINI KOJOTUYECKON 0€301acHOCTH, MPEACTABICHUHN O PAllMOHATEHOM
NpPUPOAOIOIL30BaHUM, @ TAKXKE Pa3yMHOM HCMOJIb30BAHUU JOCTHKEHHN
HayKd ¥ TEXHOJIOTUH [UIs JalbHEMINEero pa3BUTHS YeIOBEYECKOTo
00I11eCTBA;



OPUMEHATh pa3jNyHble crocoObl paboThl ¢ MH(OpMAIEe (PU3NIECKOTO
CONIEp)KaHUs C HCIOJb30BAaHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HUCIHOJIb30BaTh COBPEMEHHbIE HMH(POPMAIMOHHBIE
TEXHOJIOTUM [JIs TIOMCKa, MEepepadOTKW U TMpEeAbsABICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHOM MHPOPMAaLIMHU, CTPYKTYPHUPOBAHHUS M WHTEPIPETAIH
uHpOpMaIMKU, TMOJYYEHHOM U3 Pa3IUYHbIX HCTOYHHKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMyro  HMHQOpPMAIMI0O W  OLIEHHWBAaTh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIUXCS 3HAHWM, TaK U Ha OCHOBE
aHaJM3a UCTOYHNKA HH(OopMaIuy;

HPOSIBIISTD OpraHu3alMOHHBIE u MO3HABaTEJIbHbIE yMEHUS
CaMOCTOSITENIbHOTO ~ MPUOOPETeHHs HOBBIX 3HAHMW B  TpOIEcce
BBITIOJTHEHUSI POECKTHBIX U yUeOHO-UCCIE0BATENLCKUX padoT;

paboTate B TpymIe C HUCHOJIHEHUEM pa3IMYHBIX COLHUAIBHBIX PpOJIeH,
IUIAHUPOBATh PabOTy TPYMIIBI, PAIIMOHAIBHO PACIPENENATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsSX, aJ€KBATHO OIICHWBATHh BKJIAJl KaXJOrO U3
YYaCTHUKOB TPYMIIHI B PELICHHE pacCMaTPpUBAEMO MPOOIEMBI;

IPOSIBIISATS MOTUBAMIO K OyayIiei nmpodheccuoHanbHOM AesITebHOCTH IO
CHEUUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIS.

K xonny oOyuenuss B 11 Knacce mpenMeTHbIE pe3yNbTaThl HA YIIIyOJIEHHOM
YPOBHE JIOJIKHBI OTpakaTh CPOPMUPOBAHHOCTh Y 00YHAIOLIUXCSl YMEHUI:

NOHUMAaTh POJb (U3UMKA B OKOHOMUYECKOM, TEXHOJOTUYECKOMH,
COIMAJIbHOM M 3TUYECKOU cepax NeaTenbHOCTH YeJOBEKa, POib U MECTO
¢u3MKN B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, POJIb ACTPOHOMUU B
MIPAKTUYECKOM  JICSITEIbHOCTH 4YEJIOBEKAa W JaJbHEWIIEM HAy4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYCHHUE OIUCATEIIBHOW, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENILHOM U TMPOTHOCTHYECKONW (YHKIMNA (PU3MUECKON Teopum —
AIEKTPOJUHAMUKH, CIELHAIBHON TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOM
¢usuku, ponb (usnuecKor Teopur B (HOPMUPOBAHUU TPEACTABICHUIN O
duznyeckoil kKapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpPA B 00ILEM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IIPUPOJIE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH MoOJenel (Qu3nyeckux Ten u
MpOIIECCOB  (SIBICHUM): OJHOPOJHOE AJIIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHUTHOE MOJIs, TAPMOHUYECKUE KOJIeOaHUs, MAaTeMaTUIECKUIl MAasATHUK,
UJCAJbHBIA TMPY>KUHHBIA MAsTHUK, TAPMOHUYECKUE BOJIHBI, WJCAIbHbBIN
KoJiebaTeNbHbIA KOHTYp, TOHKAs JIMH3a, MOZEJIeH aToMa, aTOMHOTO si/ipa U
KBAaHTOBOW MOJIEJIN CBETA;

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



aHAJIM3UPOBATh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEUUAaJIbHOM  TEOpUHM  OTHOCUTENBHOCTH  (3a8KOH  COXpaHEHUSs
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AJIEKTPOMAarHUTHOM  WHAyKOWW, 1paBwio Jlenna, cBa3p  DJ(C
CaMOMHIYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM LENH CO CKOPOCTBIO
U3MEHEHUS  CWIbl  TOKA,  IOCTYJATbl  CHEUUAIbHOM  TEOpPUH
OTHOCHUTEILHOCTH DUHINITEHHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SIBJICHHUS, UCIIOJIb3YSI
MOJIOKEHUSI ~ KBaHTOBOW  (u3uku  (ypaBHeHHME  OWHINTEHHA 1A
dotordpdekra, mepBelidi UM BTOpoM mocTynaTel bopa, mpuHIMI
COOTHOIIEHUST HeomnpenenéHHoctel ['eiizenOepra, 3akOHBI COXPAHEHUS
3apsiI0BOTO M MAacCOBOTO YMCEN UM DHEPTUM B ANIEPHBIX PEAKUUAX, 3aKOH
PaJMOAKTUBHOIO pacnaia);

OMUCHIBATh (PU3UYECKUE TPOLIECCHl U SIBICHHS, HCIOJIb3YSl BEIMYUHBI:
HaIPsHKEHHOCTD JIEKTPUYECKOTO MOJISA, IIOTEHIMAT 3JIEKTPOCTATUYECKOTO
NOJII, Pa3HOCTh MOTEHLUHAIOB, JJIEKTPOJABIKYINAS CUIa, WHAYKIUS
MAarHWTHOTO TMOJISl, MarHUTHBIM TOTOK, cuia AwmIiepa, UHIYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKLIHWH, SHEPrusi MArHUTHOTO MOJIA
IPOBOJHUKA C TOKOM, PEJSITUBHUCTCKUM WMITYJIbC, IIOJIHAsI SHEPrus,
SHEpPrusi TMOKOs CBOOOAHOM 4YaCTHIIBI, PHEPrUsl W HMIYJIbC (POTOHA,
MacCOBO€ YHCJIIO U 3apsll 1Ipa, SHEPTHUSI CBA3M SA1pa;

OOBACHATH  OCOOEHHOCTH  MPOTEKaHHs  (U3MUECKUX  SIBICHHIL:
AJIEKTPOMATrHUTHAS UHIYKLKS, CAMOUHYKIIMSI, PE30HAHC, HHTEPhEPEHITUS
BOJIH, Judpakuus, [AWCIEpPCHs, TOJHOE BHYTPEHHEE OTpa’keHUeE,
dotosnexkrpuueckuii 3dpdext (poroaddexr), anpda- u Oera-pacmaasi
aqep, raMMa-usiydeHue sjaep, (puanyeckue NPUHIUIBL CIEKTPATbHOTO
aHanu3a 1 paboThl Ja3epa;

ONpENENATh HANPABICHUE HHAYKIMM MAarHUTHOTO IOJISI IPOBOJHUKA C
TOKOM, CWJIbl AMmIiepa u cuiibl JIopeHia;

CTPOUTH N300paXeHHE, CO3/IaBaEMO€ TUIOCKUM 3€PKaJIOM, TOHKOW JIMH3011,
Y PACCUUTHIBATH €r0 XAPAKTEPUCTUKH;

MIPUMEHSTh OCHOBOIIOJATalOMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI I aHAIM3a © OOBSICHEHHWS  (PU3WYECKHX  TMPOIECCOB,
IIPOUCXOIAIINX B 3BE37aX, B 3BE3IHBIX CUCTEMAX, B MEKTAIAKTUYECKOU
cpene; NBIKEeHUsI HEOECHBIX Tel, 3BOJIIOLMU 3BE311 U BeenenHoi;
IPOBOJUTh HCCIIEIOBAHUWE 3aBUCHUMOCTEH (U3MUECKMX BEJIUYHH C
UCIIOJB30BAaHUEM TMPSAMBIX HW3MEPEHUW, MpPU OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpa@uKoB C YYETOM aOCOTIOTHBIX
NOTPEIIHOCTe  M3MEpPEeHHMH, JieJdaTh  BBIBOJABI IO  pe3yjibTaTaMm
UCCIIEIOBAHMUS;

IPOBOAUTH KOCBEHHBIE HM3MEPEHUs (PU3MUECKUX BEIUYMH, IPU STOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEpPEHUs, OLICHUBATh AOCOIIOTHBIE U
OTHOCHTEJIbHBIE MMOTPEIIHOCTH MPSMBIX M KOCBEHHBIX U3MEPEHUM;
IPOBOAUTDH OMBITHI IO MPOBEPKE MPEII0KEHHON THUIOTE3bl: TUIAHUPOBATh
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBATh
IIOJIyYEHHBIE PE3yJIbTaThl U JEJIaTh BBIBOJ O CTaTyce IpPeaaoKEHHOU
TUIIOTE3BI;

OTMHCHIBATh METOIbI OJYUYEHHUSI HAYYHBIX ACTPOHOMUYECKUX 3HAHUM;
cobmroiaTh mpaBuia 6€30MacHOTO TpyAa MPY MPOBEIACHUH MCCIETOBAHUN
B paMKax ydeOHOro OJKCIEpPUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCIIEIOBATEIbCKOM M IPOEKTHOM JEATEIbHOCTH C MCIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JTa0OPATOPHOTO 0OOPYIOBAHMS;

pemaTte pacy€THBIE 3aJa4yd C SBHO 33JaHHOM M HESBHO 3aJaHHOU
¢u3znyeckoil MOJeNpl0: Ha OCHOBAHMM aHalIM3a YCJIOBHS BBIOMpATH
(¢u3znyeckue MOJENH, OTBEYalolMe TpeOOBaHMUSM 3alayd, IPUMEHATH
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJIaThl (PU3NYECKUX TEOPUM
OpU  HCMOJB30BAaHUM MaTeMaTHMYECKUX METOJOB pELICHUs 3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAHUHM MMEIOIIMXCS TaHHBIX, AaHAJU3UPOBATh
pe3yJIbTaThl U KOPPEKTUPOBATH METO/bI PEIICHUS C YYETOM IOIYyYEHHBIX
PE3yJIbTaTOB;

pelaTh KauyeCTBEHHbIE 3a7aud, TPEOYIOLUE INPUMEHEHUs 3HaHUM U3
pa3HBIX pa3aesoB Kypca (PU3UKH, a TAKKE WHTErpallud 3HAHUM U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKIEHUI C OOPOM Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SIBICHMUS;

UCIIONIb30BAaTh TEOPETUYECKHUE 3HAHUS M OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOLIECCOB;

OPUBOJUTH MPUMEPHl BKJIAJa POCCUMCKUX U 3apyOexHbIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBICHEHHE IPOLECCOB OKPYKAIOLIErO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHUBATDH MOCJEICTBUS OBITOBOI U MPOU3BOACTBEHHON
NESTEIIbBHOCTH YEJIOBEKA, CBA3AHHOM C (PU3NYECKUMHU MPOLIECCAMHU, C
HO3ULMI 3KOJOTUYECKON 0€3011aCHOCTH, MPEACTABICHUHN O pallMOHAILHOM
IPUPOJIONOIb30BAHUM, & TAKKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JalbHEUIIero pa3BUTHUA YEJIOBEYECKOTO
00111eCTBA;

OPUMEHATh pa3jNyHble crocoObl paboThl ¢ MH(OpMAIEe PU3NIECKOTO
COJECpXaHUSA C UCIOJb30BAHMEM COBPEMEHHBIX HH(POPMALMOHHBIX
TEXHOJIOTUI, PU 3TOM HCIOJb30BATh COBPEMEHHBIE MH()OPMALMOHHBIE
TEXHOJOTHH i1 TIOWMCKa, TepepaboTKM M TpPEeabsSBICHHUS y4eOHOU W
HAYYHO-MIOMYJISIPHON MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMH
UHpOpMaLMK, TOJYYEHHON U3 pa3IUYHBIX HMCTOYHUKOB, KPUTHUECKU
aHATM3UPOBATh  IOJMydyaeMyl0  HMHPOpPMAIMIO W OLEHUBaTh €&
JOCTOBEPHOCTh KAaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH()OPMALINY;

IPOSIBIISATH OpraHU3aIOHHBIE u MO3HABATEIIbHBIC YMEHHUSI
CaMOCTOSAITEIBHOTO ~ NpUOOpEeTeHUs HOBBIX 3HAHUM B Ipolecce
BBITOJIHEHUSI IPOEKTHBIX M yUeOHO-HCCIEeI0BATEIbCKIX PadoT;

paboTaTh B TpyMIE C HCIOJIHEHHWEM pPa3INYHbIX COIMABHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIbI, PAMOHATIFHO PAaCIpEeAeisTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CHUTYyalUsSX, aJ€KBATHO OIICHWBATh BKJIAJ KaXJOrO U3
YYaCTHHUKOB TPYTIIBI B PEIICHHE paccMaTpuBaeMon po0IeMbl;

HPOSIBIISITH MOTUBAIMIO K Oyayiiel npodeccnoHaabHOM AesITEIbHOCTH MO
CHEIHAIBHOCTIM (PU3UKO-TEXHUUECKOTO POdHUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undgposbie)
Koutpoabnbie IIpakTuyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIC
padoThI padoTsI
pecypcesl

Pazgen 1. HAYUHBII METO/ ITIO3HAHMS IIPUPO/IbI

1.1 Hayunslii MeTOZ IO3HAHUSA IPUPOLBI 6
Uroro no pazgeny 6
Pa3znen 2. MEXAHUKA
2.1 Kunemartuka 10 1 1
2.2 Jnnamuka 10 1
2.3 Craruka TBEpAOTO Tea 5 1
2.4 3aKOHBI COXPAaHEHHS B MEXAHUKE 10 1 1
Hroro no pasneny 35
Paznea 3. JIEKTPOJAUHAMUKA
3.1 DneKTpuYecKoe mosie 24 1
3.2 [TocTOAHHBIN NEKTPUUECKUN TOK 24 1
33 Toxu B pa3IMyHBIX cpenax 6
Uroro no pazgeny 54

Pa3nea 4. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

4.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOW TEOPUHU 15 1 1
4.2 Tepmonunamuka. TernoBeie MaIMHbI 20 1
4.3 ArperaTHble cOCTOsIHUS BeniecTBa. Da3oBbie 14 1 1




MEePEXObI

Uroro no pazgeny 49
Pazznen 5. PUSHUECKH TIPAKTUKYM
5.1 Ou3NYECKU MPAKTUKYM 16 16
Hroro no pasneny 16
PesepBHOE BpeMms 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 20




11 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHme pa3iesioB U TeM (undgposbie)
Ne n/m Konrpoabusie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypcebl
Pazngea 1. JIEKTPOJAUHAMUKA
1.1 MaruauTHoe nosie 14 1 1
1.2 DJIEKTpOMAarHuTHasE UHIYKIHS 13 1 1
Hroro no pasneny 27
Paznen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10 1 1
2.2 DNIeKTpOMarHUTHBIE KOJIeOaHuUs 15 1
3 MexaHuyeckue U 3JIeKTPOMArHUTHbIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Uroro no pazgeny 60

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 aTOMHOTIO 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 pasneny 16
Paznea 7. OBOBIIAIOILIEE TIOBTOPEHUE
Cucremaru3zaius u 00o0meHne
71 IIPEIMETHOTO COIEP>KAHUS U OTIbITa 15
) NEeSTeIbHOCTH, TPUOOPETEHHOTO MTPH
n3ydeHuu kypca ¢usuku 10 — 11 xmaccon
Wroro no paspeny 15
PesepBHOE BpeMms 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 19







IHOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsI

IIpakTHyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

®uzuka — pyHIaMeHTalbHas HayKa O
pupoJIe

HayuHb1ii MeTOT TO3HAHUS U METObI
ucciae0BaHus GU3HNUECKUX SIBJICHHUI

DKCIEPUMEHT U TEOpHs B MPOIIECCE
no3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (PU3UKE

Crioco6b1 n3MepeHns (PU3NIecKUX BETNYUH

AOCOIOTHAs M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NIECKUX
BEJIMYUH

MonenupoBanue B ¢puzuke. Poib u mecto
¢u3uKu B OPMHUPOBAHUHN COBPEMEHHOM
Hay4YHOUH KapTHUHBI MUPA, B TPAKTUYECKOU
NEITEILHOCTH JIOAEH

Mexanngeckoe asmwxenne. Cucrema
orcuera. OTHOCHUTEIBHOCTh MEXAHHYECKOTO
neuxkenws. [Ipsimast u oOpaTHas 3a1a9n
MEXaHHKH

Pannyc-BekTop MaTepualbHONU TOYKH, €TI0
IIPOEKIUU HA OCU KoopAuHAT. Tpaekropusi.




[Tepememenue. Cxopocts. X nmpoekunu Ha
OCH KOOpJIMHAT

PaBHOMEpPHOE ITPAMOIIMHEMHOE IBUKECHHUE.
I'paduyeckoe onucanue paBHOMEPHOTO
IPSIMOJIMHEMHOTO IBUKCHUS

10

Co’keHue nepeMeeHNil 1 CKOPOCTEM.
Pemmenue 3agau

11

HepaBHomepHoe aBukeHne. MrHoBeHHas
cKopocTh. Yckopenue. [Ipamonnneiinoe
JBUKEHHE C TOCTOSTHHBIM YCKOPEHUEM

12

I'paduueckoe onucanue MpsIMOIMHEHHOTO
JBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM

13

CBoOopgHoOe majieHne. Y CKopeHue
CBOOOIHOTO IMaJeHUs. 3aBUCUMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI OT
BpPEMEHU U UX rpaduku

14

JIBukeHue tena, OpOIIeHHOTO MO YTJIOM K
TOPU30HTY

15

KpuBonuneiinoe npuxkenue. /[Bnxenue no
OKPYKHOCTH. YTJIOBas U JIMHEHHAA
ckopocTtsb. [lepron u yacrora.
LleHTpOCTpEMUTENBHOE U TTOJTHOE
YCKOpEHHUE

16

KoHnTposbHas pabota mo Teme
"KunemaTtuka"

17

ITepsb1it 3axkoH Hbrorona. Maepuuanbusie
cucremsl orcuéra. [IpuHnun
oTHOcuTeJIbHOCTH Ianunes.




HeunepuuanbHble CUCTEMBI OTCYETA

Cuna. PaBHozeicTBytomas cumia. Bropoit

18 3akoH HproTona. Macca

19 Bzaumopeiicteue Ten. Tpetuil 3aKkoH
Herorona

20 [IpuHnun cynepnosunuu cui. Pemenne
3a/1a4 Ha MpUMeHeHne 3akoHoB HploToHa
3aKOH BCEMUPHOTO TATOTECHHUS.

21 OKBUBAJICHTHOCTb IPaBUTALIMOHHON U
MHEPTHOU MaccChl

” Cuna Ts)KeCTH M YCKOpeHHe CBOOOAHOTO
NajeHus
JIBukeHHEe HEOSCHBIX TET U UX

23 UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpOCTh. 3akoHbl Kerepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupona u BUabI cUil

25 TpeHus. JIBUKEeHHE B KUIKOCTH U ras3e ¢
Y4E€TOM CHJIbI COTPOTHUBIICHUSI CPE/IBI

26 Jasnenue. [ 'napocraruueckoe AaBJICHUE.
Cuna Apxumena
AOGCOIIOTHO TBEpPAOE TEIO.

27 ITocTynarensHOE U BpalaTesbHOE
JBUKEHUE TBEPJOTO Tesa

)3 MOMEHT cuiIbl OTHOCUTENIBHO OCH
BpaieHus. [1neqo cuiibl

29 CrnioxeHue Cuil, MPUIIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxkecTu Tena. Y cioBus




paBHOBECHS TBEPAOTO TeJia. Buasl
paBHOBeECHS

30

Pemenue 3amau

31

KonTtponbhas padora mo teme "/[unamuka.
CraTtuka TBEpI0ro Tena"

32

HNMnynsc MaTepuaibHOM TOYKU, CUCTEMBI
MaTepHalbHBIX TOYeK. LlenTp Mace
CHUCTEMBI MaTepUaNIbHBIX TOUEK. Teopema o
JBVKCHUM LIEHTpa Mace

33

WMnynbe cuibl 1 UI3MEHEHUE UMITYJIbCA
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

34

MoOMEHT uMITyJIbCa MaTepUaIbHON TOUYKH.
[IpencraBieHue o COXpaHEHUH MOMEHTA
HUMITYJIbCAa B HCHTPAJIbHBIX IMOJIAX

35

Pemmenue 3agau

36

Pa60Ta CHUJIbI HA MAJIOM U Ha KOHCYHOM
nepemeniennu. ['padpuueckoe
npezcTaBiIeHrne padoThl CHITBL. MOIIHOCTD
CHUTBI

37

Kunetnueckas sneprus. Teopema o0
U3MEHEHUH KWHETHUYECKON SHEPTruu
MaTepUaJIbHOU TOYKU

38

[ToTeHManbHble U HEMOTEHIUATIbHBIE
cuibl. [lorenunanbaas sueprus. Bropas
KOCMHYECKasi CKOPOCTh

39

TpeTbs kocMuueckas CKOpocThb. CBs3b
PpaboThl HEMOTEHIIUATIBHBIX CHJI C




W3MEHECHHEM MEXaHNYeCKOM OHCPIruun
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTUn

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHenue bepHymnu 1 uaeanbHON
KUJKOCTU

A1 KoHnTposbHast padorta mo Teme "3aKkoHbI
COXpaHEHHUS B MEXaHHKe"
Pa3BuTue npenacraBieHuit 0 mpupoie

42 ternoTsl. OcHOBHBIE nosoxeHnst MKT.
Huddysus. bpoyHoBCcKOe TBHKEHHE
Macca 1 pazmepbl MOJIEKYJT (aTOMOB).

43 KonnuectBo Bemectna. [TocTosnHas
ABoraapo
Crpoenue ra3o00pa3HbIX, KUIKUX U

44 TBEPABIX Tel. XapaKTep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA

45 Temneparypa. TemioBoe paBHOBECHE.
[Ixana Henbcus

46 Pemmenue 3agau

47 Wneanbheiii ra3. ['a30BbIe 3aKOHBI

43 VYpaBuenue Menpaeneepa-Knaneiipona.
Pemmenue 3agau

49 AOcomoTHas TemrepaTtypa. 3akoH
JanpToHa

50 H3omnporeccsl B uaeaqibHOM rase ¢
MOCTOSITHHBIM KOJIMYECTBOM BEIIECTBA

51 ['padpuaeckoe nmpeacraBieHne




U30TIPOLIECCOB: N30TEpMa, H30X0pa,
n3zobapa

52

OcHoBHoe ypaBHenne MKT

53

Pemmenue 3agau

54

CBs13b a0COTIOTHOH TeMIepaTypbl
TEPMOJAVHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOU DHEPrueH MoCTynaTeIbHOro
TEIUIOBOTO IBWKCHUS €€ YaCTHL]

55

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "OcuoBet MKT"

56

KonTtposbnas padora mo teme "OCHOBBI
MKT"

57

TepMonnHaMuyeckas cucTeMa. 3alaHue
BHEIIHUX ycnoBul it T/ cucteMsl.
BHemnue 1 BHyTpeHHHE TapAMETPBHI.
[TapameTpsl T/] cuctemsbl Kak cpeaHue
3HAYCHMS BEJIMYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Hauano TepMOgUHAMHUKH.
CamonpounsBosibHas penakcanus T/1
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Mopenb naeanbHOro ra3a B
TepMOILI/IHaMI/IKC. yCJIOBI/ISI HpI/IMeHI/IMOCTI/I
3TOU MOJEIHN

60

VYpaBuenue Menzeneesa-Knaneiipona u
BBIPAXEHHE ISl BHYTPEHHEW SHEPTUU

61

Bripaxkenue 111 BHyTpEHHEN SHEPTUU
OJIHOATOMHOTO MJI€aJIbHOIO rasa.




KBasucrarnyeckue U HECTATUYECKUE
TIPOIIECCHI

62

DnemMeHTapHasi paboTa B TEPMOAMHAMUKE.
Beruncnenue paboTsl 1o rpaduky mporiecca
Ha pV-auarpamMmme

63

Temonepenaya kak cnocod U3MEHEHUS
BHyTpeHHeH 3Heprun T]I cuctemsl 6e3
COBepILEHHSI pabOThI

64

KoHBek1us, TernaonpoBogHOCTD,
U3ITyYCHUE

65

KonnuectBo tennotel. TemnoéMkocTs Tena.
VY enbHas 1 MOJISIpHAst TEIIOEMKOCTH
BEUICCTBA. Y [ICNIbHAS TEIUIOTa CTOPAHUs
TOILINBA

66

Pacuér konuyecTBa TEIUIOTHI IIPU
TerIoneperaye

67

[TonsiTne 06 amuabaTHOM MpoIEcce.
[1epBblii 3aKOH TEPMOAUHAMUKHU

68

KonuyectBo TemnoTs! 1 paboTa Kak Mepsl
W3MEHEHUS BHYTpeHHe# sHeprun T/]
CUCTEMBI

69

Bropoii 3aKk0H TEpMOAMHAMUKY TS
PaBHOBECHBIX M HEPABHOBECHBIX
npoiieccoB. HeoOpatumMocTh MpupoIHBIX
MIPOIIECCOB

70

[IpuHIMITBI AEACTBUS TEIIOBBIX MAIIWH.

KT

71

MakcumansHoe 3nadenne KIT. Ik




Kapno

72

Pemmenue 3agau

73

3KOHOFI/I‘-IGCKI/I€ ACIICKTHhI UCITOJIB30BAHUA
TEIJIOBBIX ABUTraTeicii. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74

Pemenue 3amau

75

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIIHb"

76

KoHnTposnbHas pabota mo Teme
"Tepmoaunamuka. TennoBblie MalIuHbI"

77

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kurieHue. Y aenbHas TeIIoTa
napooOpa3oBaHUs

78

HaCBIH_ICHHBIG 1 HCHACBIIICHHLBIC ITaPHhI.
KauyecTtBenHast 3aBUCMMOCTD INIOTHOCTH U
AaBJICHUSA HACBIICHHOTO Iapa OT
TCMIICPATYPhI, UX HEC3aBUCUMOCTD OT
00BbEMa HACHIILIEHHOTO TTapa. 3aBUCUMOCTh
TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B
AKHUJKOCTH

79

BnaxHocTs Bo31yxa. AOCOMIOTHAS U
OTHOCHTEJIbHASI BIAKHOCTh

80

Pemmenue 3agau

81

TBépnoe teno. Kpucramimueckue u
aMmopdHbIe Teaa. AHU30TPOIHS CBOMCTB
KPUCTAIIJIOB

82

[InaBnenue u xpucraumsanus. Y qenbHas




terutoTa masneHus. Cyonumanus

&3

Hedopmaruu TBEpAOTO Tena. PacTsokeHnue
u cxatue. Casur. Moayne FOnra. [Ipenen
ynpyrux aedopmariuii

84

TermmoBoe paciupeHue KUAKOCTEN U
TBEPABIX T€. AHTAPMOHH3M TETIOBBIX
KOJIeOaHMil 4aCTHI] BELIECTBA

85

[IpeoOpazoBanue 3Hepruu B (ha30BBIX
nepexomax

86

YpaBHEeHHE TEIIOBOTO OamaHca

87

Pemmenue 3agau

88

[ToBepxHOCTHOE HaTsKeHUE. KanwnspHbie
siBJIeHUsI. J[aBieHue 1Mo MCKPUBICHHOU
MOBEPXHOCTHIO )uakoctu. opmyna
Jlammaca

89

O06o0011eHre U cUCTeMaTH3aIMs 3HAHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®a30BbIe IEPEXOBI"

90

KoHnTtposnbHas pabota mo teme "Arperatabie
cocTosiHUA BenlecTBa. Pa3oBble NEPEXOAbI"

91

DneKTpu3anus Ten u €€ MpOosIBICHUS.
DnekTpuyeckui 3apsia. /IBa Buaa
AJIEKTPUUECKUX 3apsAnoB. [IpoBogHUKH,
TUAJICKTPUKU U TTOJTYITPOBOTHUKH

92

DneMEeHTapHBIN AIEKTPUUECKUH 3apsia.
3aKOH COXpaHECHMs DICKTPUYECKOTO 3apsia

93

B3aunmopericteue 3apsnoB. ToueyHsle
3apsasl. 3akoH Kynona




94 Pemenue 3amau

95 Onektpuyeckoe nosie. Ero neiicteue Ha
3JIEKTPUUYECKUE 3apsiibl

Hampsok€HHOCTB 37IEKTPUUECKOro MOJIs.
[TpoOHeIit 3aps. JInHuM HaNPsHKEHHOCTH
ANEeKTpUYECcKOro noist. OqHopoIHOE
INEKTPUUYECKOE TT0JIe

96

[ToTeHIMaIbHOCTh JIEKTPOCTATHIECKOTO
97 noJs. Pa3HOCTE TOTEHIINAIOB U
HaIpsHKEHNE

[lorennmaneHas 3HEPrUs 3apsaaa B
98 3ieKkTpocTatuueckoMm mnose. [lorenuuan
ANEKTPOCTATHYECKOTO TIOJISI

CBs13b HANPSKEHHOCTH TIOJISL M Pa3HOCTH
99 MOTEHIIUAIOB JIJISl JJIEKTPOCTATUYECKOTO
[oJIs

[TpuHLIMI CyTIEepIIO3UIIUH IIEKTPUUECKUX

100 .
noJyen

101 Pemenue 3amau

102 ITone Toueuynoro 3apsna. Ilone paBHOMEPHO
3apsHKEHHOU cepsl

[Tosie paBHOMEPHO 3apsHKEHHOTO IO 00BEMY
103 mapa. [losie paBHOMEpHO 3apsHKEHHOU
0EeCKOHEYHOM! IMI0CKOCTH

104 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM IOJIE.
VYcioBue paBHOBECHS 3apsiioB

105 JIMBIEKTPUKHY U ITOJYIIPOBOHUKH B

QJICKTPOCTATUYCCKOM II0JIC




106

Kongencarop. DnekTpoéMKOCTh
KOHJICHCATOPA. DIEKTPOEMKOCTD TIOCKOTO
KOHJICHCATOpa

107

Hapanneanoe COCAUHCHUC KOHACHCATOPOB

108

ITocnenoBarenbHOE COEUHEHNE
KOHJICHCATOPOB

109

OHeprus 3apsyKEHHOT0 KOHJEHcaTopa

110

Pemmenue 3agau

111

JIBrm>keHMe 3apsiKEHHOW YaCTHULIbI B
OJHOPOJTHOM BJIEKTPUUECKOM T10JI€

112

Pemenue 3amau

113

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
Teme "Dnekrpudeckoe mnoie"

114

KontponsHas pabora o teme
"Dnexrpuueckoe noiue"

115

Cuna Toka. ITocToSHHBIN TOK. Y CIIOBUSI
CYILIECTBOBaHUS ITOCTOSIHHOTO
3JIEKTPUYECKOTO TOKA

116

Ncrounuku Toka. Hanpsbxenne u 9J1C

117

3akoH OMa AJ1s yyacTKa LEu.
DJEeKTpUIECKOe CONPOTUBIICHUE

118

3aBHCHUMOCTh COIIPOTHUBJICHUA OAHOPOJHOTO
IMMPOBOJHUKA OT €TI0 IJIMHBI U IIJIOIaan
MOMCPCUYHOTO CCUCHU S

119

VY enapHOE CONMPOTURIICHUE BEIIECTRA.
Pemenue 3agau

120

HOCJIGI[OBaTeJILHOG, nmapaJuICJIbHOC,
CMCHIAHHOC COCANMHCHUC MPOBOAHHUKOB




Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX

121 nenei. [Ipasuna Kupxroga !

122 Pemenne 3amau 1

123 Pabota anekTpudeckoro Toka. 3aKoH |
Hxoyns —Jlenua

124 Pemenue 3amau 1
MOITHOCTP JIEKTPUUECKOTO TOKA.

125 TemnoBass MOIIHOCTH, BRIACIIEMAas Ha 1
pe3ucrope

126 Pemenue 3agau 1

127 O/1C n BHyTpEHHEE CONPOTUBIIEHHUE )
HCTOYHUKA TOKa

128 3akon OMa 1151 TOJTHOM (3aMKHYTOM ) 1
BIIEKTPUYECKON LIETTH

129 Pemenne 3amaq 1

130 MoImHOCTh UCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikaHue 1

132 KonpneHncarop B 1ienu nocTOsSHHOTO TOKa 1

133 Pemmenue 3agau 1

134 Pemienne 3aga4 mo teme "IlocTosHHBIN )
3JIEKTPUUYECKUUA TOK"

135 Pemenue 3agay mo teme "I1locTOSIHHBIH |
AIEKTPUYECKUI TOK"

136 Pemienne 3agad mo teme "IlocTosHHBIN )
AIEKTPUYECKUI TOK"

137 O0o001IcHNEe U CHCTEMAaTHU3aLKs 3HAHUH 110 !

teMme "[1oCTOSHHBIN 27eKTpUUECKUil TOK"




138

KonrtponsHas padora o teme
"IToCTOAHHBIN NEKTPUUECKUN TOK"

139

DeKkTpudecKas IpOBOJUMOCTb Pa3InYHbIX
BEIIECTB. DIEKTPUYECKHI TOK B METaJlIaX.
CBepxnpoBOAUMOCTb

140

DIIEKTPUUYECKUH TOK B paCTBOpax v
pacmiaBax 3JIeKTpOJUTOB. 3akoHbl Dapanes
JUTS DJIEKTPOIN3a

141

DJIEKTpUYECKUH TOK B razax. [1nazma

142

DIIEKTPUYECKHUM TOK B BAaKyyMe.
BakyymHbie npu6opsI

143

DJIEKTPUYECKUH TOK B OJIYITPOBOJHUKAX

144

[omyrpoBoIHUKOBBIE TPUOOPHI

145

DuU3nYECKU MPAKTUKYM MO TEME
"M3MepeHune CUiIbl TOKA U HATIPSKEHUSI B
[IENH TOCTOSTHHOTO TOKA MPH ITOMOIIN
aHaJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO € IIU(PPOBOH
nabopatopueit o ¢usuke. [Ipumepsr
n3MepeHns: GPU3MIECKUX BEITUYHH TIPH
MOMOIIY KOMIIBIOTEPHBIX TaTYUKOB"

146

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3y4eHrne HepaBHOMEPHOTO IBUKEHUS C
LIEJIBIO OIIPENETICHUS] MTHOBEHHON
ckopocTH"

147

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3MepeHue yCKOpeHHUs Npu
IPSIMOJIMHEHHOM PaBHOYCKOPEHHOM




IBUKEHHUH 110 HAKJIOHHOM MIOCKOCTH' WU
"UccnenoBanre 3aBUCUMOCTH ITYTH OT
BpPEMEHU MPU PAaBHOYCKOPEHHOM
nBmxeHun"

148

Du3NYeCKU IPAKTUKYM I10 TEME
"3mepenue yCKopeHHst CBOOOIHOTO
najgenus” win "M3yyeHue qBHKEeHUs Tena,
OpOIIIEHHOTO TOPU30HTAIBHO"

149

Du3n4eCKU IPAKTUKYM I10 TEME
"N3yueHune NBUKEHUS TeJa IO OKPYKHOCTH
C TIOCTOSIHHOM TI0 MOAYJIIO CKOPOCTHIO" MM
"UccnenoBanue 3aBUCMMOCTH MTEPUOJIA
oOpallleHus: KOHUYECKOT0 MasiTHUKA OT €To
napameTpoB"

150

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3MepeHne paBHOAECHCTBYIOIIEH CUIIBI
IpU JBHKEHUH OpyCKa MO HaKJIOHHOU
mockocti" unu "[IpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JBIKEHUS OpycKa
10 HAKJIOHHOW IIJIOCKOCTH Ha 3aJaHHOE
paccrosiHue OT ero Macchl"

151

DuU3nYECKU MPAKTUKYM MO TEME
"NccneqoBanue 3aBUCUMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOUINX B MIPYKUHE U
pe3uHOBOM 00pa3siie, oT ux aepopmanun"
win "M3ydeHne NBUKEHUS CUCTEMBI TEIl,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
nérkuii 610K"

152

DuU3NYECKU MPAKTUKYM MO TEME




"U3mepenue kodpuienta TpeHus mno
BEJIMYMHE YTII0BOr0 K03 uiinenrta
3aucuMocTtd Frp(N)" wim "HccnenoBanue
JBUKEHHs OpyCKa M0 HaKIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM K03 purmeHTom
Tpenus" win "M3yuenue ABMWKEHUS rpys3a
Ha BaJly C TpeHHEM"

153

DuU3nYECKU MPAKTUKYM MO TEME
"UccnenoBanue yciaoBUid paBHOBECHS
TBEPAOTO Teja, UMEIOIIETO OCh BpalieHus"
wn "KoHCTpynpoBaHUe KPOHIITEHHOB U
pacuér cun ynpyroctu" unu "HU3yuenune
YCTOMUYMBOCTH TBEPAOrO TEJA, UMEIOIIETO
MJI0IAIb OTIOPKI"

154

DuU3nYECKU MPAKTUKYM MO TEME
"M3MepeHne UMITyJIbca Tena Mo
TopMO3HOMY IIyTH" M "M3mepenne cuiibl
TSATH, CKOPOCTH MOJEIH IEKTPOMOOMIIS U
MOIIHOCTH cuiibl TArH" win "CpaBHEeHHE
M3MEHEHHUs UMITyJIbCca TeJla C UMITYJIbCOM
cunbl" win "HccrnenoBanue coxpaHeHUst
MMIYyJbca NP YIPYroM B3aUMOJICUCTBUN"
unu "M3mepeHrne KHHEeTUYECKON SHEPTUn
TeJa Mo TOPMO3HOMY ITyTH"

155

DuU3NYECKU MPAKTUKYM MO TEME
"N3ydyeHue u30TepMUUYECKOTO Mporecca
(pekoMeH0BaHO HCIIOIb30BaHHE
nndposoii 1adoparopun)" win "N3yuenue
M30X0pHOTro npouecca” nwim "U3ydyenne




u3obapnoro npouecca" unu "IlpoBepka
ypaBHEHUS COCTOSHUSA"

156

Du3n4eCKU IPAKTUKYM I10 TEME
"N3MepeHue yaeapHOl TenI0EMKOCTH" NN
"UccnenoBanue mpoliecca OCThIBaHUS
BemectBa" win "UccnenoBanue
aguabaTtHoro mporecca” win "M3ydeHue
B3aMMOCBS3HM HEPTUU MEXMOJIEKYISPHOTO
B3aMMOJICHCTBUS U TEMIIEPATYPHI KUTICHUS
JKUOKoCcTeER"

157

Du3NYEeCKU IPAKTUKYM I10 TEME
"N3y4yeHue 3aKOHOMEPHOCTEN UCTIapEeHUsI
s)kunkocter" wim "M3mepenue ynenbHol
TEIUIOTHI TUIaBJieHus JbAa" unu "N3ydenue
CBOWCTB HACBIIIEHHBIX TAPOB'" WIIN
"N3mepenue abCOMIOTHOMN BIAXKHOCTH
BO3JlyXa U OIIEHKA MacChl MapoB B
nometnieHun". 3smepenue kodddurmenrta

MMOBCPXHOCTHOT'O HATAXKCHUA

158

DuU3NYECKU MPAKTUKYM MO TEME
"HaO:xroieHue npeBpalieHus SJHepruu
3apsKEHHOTO KOHIEHCATOpa B SHEPTHUIO
n3nydeHus ceeroguona” unum "Msydenue
IIPOTEKAHUs TOKA B LIEIIH, COAEPIKAILIECH
KoHzaeHcaTop" unu "Pacnpenenenue
Pa3HOCTH MMOTEHITNAJIOB (HAMPSHKEHUS ) TIPH
MOCIIeI0BATEILHOM COEIMHEHUHU
KOHJIEHCAaTOPOB"

159

Du3n4eCKU IPAKTUKYM I10 TEME




"UccnenqoBaHue CMEIIAHHOTO COEINHEHUS
pesuctopoB" win "M3Mepenue ynaenbHOro
CONPOTHUBIICHHS TPOBOJHUKOB" UITH
"NccneqoBanue 3aBUCUMOCTH CHIIBI TOKA OT
HanpsHKEHU 715 JTaMITbl HaKaIuBaHus"

160

Du3NYEeCKU IPAKTUKYM I10 TEME
"HaGmnronenue anextponusa" wim
"U3mepenue 3apsiia OTHOBAJIEHTHOTO HOHA"
nnu "UccienoBanue 3aBUCUMOCTH
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-
aMIIEpPHOI XapaKTEpUCTUKU Auoaa"

161

Peseprubiit ypok. O6001IeHNE 1
CUCTeMaTH3allusl 3HaHU 110 TeMe
"KunemaTtuka"

162

PesepBHelil ypok. O600IICHNE U
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Inaamuka"

163

PesepBHelil ypok. O600IICHNE U
cucTeMarusanus 3HaHui mo teme "CraTuka
TBeporo Tena"

164

PesepBHelil ypok. O000IICHNE 1
cUCTEeMaTu3alus 3HaHUH 1o TeMe "3aKOHbI
COXpaHEHHUs B MEXaHHKe"

165

Peseprubiit ypok. O6001IeHNEe 1
cucTteMaru3anys 3HaHui 1mo treMe "OCHOBEI
MOJIEKYJISIPHO-KMHETUYECKOM Teopun”

166

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe




"Tepmonunamuka. TeniaoBbie MalIUHbI"

167

Peseprubiit ypok. O6001eHNE 1
cUCTeMaTH3alysl 3HaHUM 110 TeMe
"ArperaTHble COCTOSIHUS BELLIECTBA.
®dazoBble epexoan”

168

Peseprubiit ypok. O6001IeHNE 1
cUCTeMaTH3alHs 3HaHUH 110 TeMe
"Dnexrpuueckoe noiue"

169

Peseprubiit ypok. O6001IeHNE 1
CUCTeMaTH3allusl 3HaHUi 110 TeMe
"IToCTOAHHBIN NEKTPUUECKUN TOK"

170

PesepBHelil ypok. O600IICHNE 1
cucTteMarusanys 3HaHui mo reMe "Toku B
pa3Iu4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne ara u(pposbie
n/n Tema ypoka Bcero Konrpoabueie  ITpaxruieckue ilsyllemm ::6[()1:1[;0B3TEJILHLI€
padoTsI padoThbI pecypen
BzaumopeiicTBre MOCTOSSHHBIX MarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHOE MoJie. 1
I'mnote3a Amrmepa
Bektop MmarauTHON nHAYKIMK. [IpuHImn
2 CyNEepHO3UIIMM MAarHUTHBIX MoJed. JInnuu 1
MarHUTHON MHIYKIIMU
3 MarsuTHoO€ 110J1€ IPOBOJHUKA C TOKOM. 1
OmnbIT DpcTena
4 Cuna Amnepa, e€ HalIpaBJIEHUE U MOJYJIb 1
5 Pemmenue 3agau 1
6 [Ipumenenue 3akoHa Amriepa. |
DIEKTPOU3IMEPUTENbHBIE TPUOOPHI
Cuna JlopeHiia, €€ HanpaBJIEHHE U MOAYJIb.
7 JIBro>keHue 3apsiKEHHOW YaCTHUIIbI B 1
OJIHOPOJHOM MarHWTHOM I10JIE
Pemmenue 3agau 1
Pa6ora cunsl Jlopenia 1
10 Pemmenue 3agau 1
1 MarauTHo€ 10JIe B BEILIECTBE. 1
deppoMarHeTUKH, rnapa- U 1uaMarHeTUuKu
12 OcHOBHBIE CBOMCTBa (hepPOMArHETUKOB. 1
[Ipumenenue peppoMarHeTUKOB




13

Pemenne 3agad mo reme "Marautaoe mose"

14 Pemenue 3agad mo reme "MargutHoe mnose"

15 SIBneHne 2IEKTPOMArHUTHOM MHIYKIUU.
IToTok BEKTOpa MArHUTHON UHIYKIIHHU

16 OJ1C unayKkuuu

17 3aKOH 3JIEKTPOMarHuTHON MHIYKIIUU
®dapanes

18 Buxpesoe anexrpudeckoe noiue. Toku Oyko

19 OJIC MHAYKIIUY B IBUKYIIUXCS
MIPOBOJTHUKAX

20 Pemmenue 3agau

21 IIpaBuio Jlenna

” NunyktuBHOCTH. KaTyllika HIAYKTUBHOCTH
B IICITH ITIOCTOSSHHOI'O TOKA

7 SBnenue camounaykiuu. J/C
CaMOUHTyKITUU

24 DHeprusi MarHUTHOTO TIOJIST KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

25 Pemmenue 3agau

2 O0o001IcHNEe U CHCTEMATHU3aLKs 3HAHUH 110
TeMe "DneKkTpoauHaMuka”

7 KoHnTposbHast paborta mo teme
"OnexkTpoauHaMuKa"

73 Konebarenbnas cucrema. CBOOOIHbBIE
KoJjeOaHus. ['apMoHYEeCKre KoaeOaHus

29 Kunematnueckoe u fTMHAMHUYECKOE

OIHCAaHHUE KOJeOaTEIbHBIX I[BI/I)KGHI/Iﬁ




DHepreTuueckoe onvcanue. BeiBoj
JTUHAMHYECKOTO OIMMCAHUS TAPMOHHYCCKUX

30 KOJIeOaHUI U3 UX YHEPTETUIECKOTO U
KHHEMATHYECKOTO ONMMCAHMS

31 Ammuintyna u ¢aza Konebanui
[Tepnon n wactora konebanuii. [leprosn
MaJIbIX CBOOOIHBIX KOJIeOaHui

32 MaTeMaTU4YeCKoro MastHuka. Ilepuon
CBOOOIHBIX KOJICOAHUN TIPY>KHHHOTO
MasTHUKA

1 3aryxatomue KojaebaHus. BeiHyK1eHHbIE
koyieOanms. Pe3oHanc

34 ABTOKONCO0aHUA

35 Penienne 3amau

16 VYpok-koHpepennus "MexaHU4IeCKue
KOJIeOaHMs B My3bIKaJIbHBIX HHCTpYMEHTaX"

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

13 DIIeKTpOMarHUTHBIE KOJICOaHUs.
KonebarenbHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMILTATYbI

39 3apsiia KOHJEHCATOpa ¢ aMIUTUTYI0M CHIIbI
TOKa B KOJIEOATEILbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUU B UICATHHOM
KOJIe0aTEILHOM KOHTYpE
3aTyxaromue 3JIeKTPOMarHuTHhIS

41 KosiebaHus. BeiHyKIeHHbIE

OJICKTPOMArHuTHBIC KoJIe0aHus




IIepemennsblii TOK. Pe3uctop u koHAEHCATOD

42 B LIENIU TIEPEMEHHOTr0 TOKa

43 Karyika MHIYKTUBHOCTH B LIENTU
NEepEMEHHOT0 TOKa

44 3akoH Oma 1l 2JIEKTPUYECKON 1enn
MEPEMEHHOT0 TOKa
MomHOCTbh IEPEMEHHOI0 TOKA.

45 AMIUTUTYAHOE U ICHCTBYIOIIEE 3HAUCHUE
CHWJIBI TOKA U HAIIPSKEHUS

46 Pe3oHaHc B anieKTpuuecKoi 1enu

47 Pemmenue 3agau
Wneansublif TpanchopmaTop.

48 [IpousBocTBO, epenaya u MoTpedIeHne
3JIEKTPUYECKON 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 "DIeKTpOMarHuTHhIC KojaeOaHus"

53 MexaHnuveckue BOJTHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wndpassyk u ynprpa3syk. 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 31eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHIUTIBI PAHOCBA3U U TEIEBUICHUS.
Pagnonokarusi. DIeKTpOMarHUTHOE
3arpsi3HEHNE OKPYKaIoIel cpe/ibl

62

Kontposbnas padora mo teme "Konebanus
Y BOJIHBI"

63

Caer. 3aKOH IPSMOJIUHENHOTO
pacIpocTpaHeHHs CBETa

64

Pemenue 3a1au Ha IpUMEHEHNE 3aKOHA
IPSIMOJIMHENHOTO PACIIpOCTPaHEHUSI CBETA

65

Orpaxenue cBera. [Lmockoe 3epkaio.
Cdepuuaeckoe 3epkano

66

[Ipenomiienue cBera. AGCOMIOTHBIN U
OTHOCUTEIIbHBIN MOKa3aTesb NpeIoMIICHHUS.
[TonHOE BHYTpEHHEE OTPa’KEHHUE.
[IpenenbHbIiA yroJl MOJTHOTO BHYTPEHHETO
OTpaXKeHUS

67

Pemenne 3ama4q Ha MNPUMCHCHUC 3aKOHOB
OTpaXXCHUA U MPEJIOMIICHUA CBETA

68

Xop stydeit B mpusMe. Jlucnepceus cBera.
CnoxHBIN cocTaB Oenoro ceera. L{Bet




JInnsbl. @OKyCHOE pacCTOSIHUE U

69 ONTHUYECKas CUJIA JTUH3BI

70 [Toctpoenne n3o6pakeHuit B IMH3aX U UX
cucTtemax. Y BEJIMYEHHE JIMH3bI
Pemenue 3a1au Ha mocTpoeHue

71 M300pakKeHHH, MTOTy4aeMbIX C IIOMOIIBIO
JMH3

72 ['1a3 kak onTuyeckas cucrema

73 Pewenne 3anau. IIpenensr npuMeHUMOCTH
reOMETPUYECKON ONTUKHU

74 CKOpOCTh CBETa M METOBI €€ U3MEPEHUS

75 Hucniepcus ceera

76 WNurtepdepentus ceera

77 KorepeHTHbIE HCTOUHUKHU. Y CIIOBUS
HaOJI0IeHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemmenue 3agau

79 [Ipumenenue naTephepeHITuN

80 Hudpakmus ceta

21 Hudpakuauonnas pemérka. Y cioBue
HaOJI0/IEHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3anau

23 [Toniepe4HOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

84 Pemenue 3anau

85 CBeTOBBIC ABJIIECHUS B IPUPOJIE

26 O0001eHre 1 cUCTEMAaTU3ALMS 3HAHUH 110

Teme "OnTuka"




87 KonrtponsHas pabora no Teme «OnTHKa» 1
['paHuIbl TPUMEHUMOCTH KJIACCUYECKOU

88 MEXAHUKH. 3aKOHBI MIEKTPOJIUHAMUKH U 1
OPUHIUI OTHOCUTEIBLHOCTH

29 [ToctynaTel cnenuaibHON TEOPUH 1
OTHOCHUTEIIbHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOM UHTEPBAIL.
[IpeoGpazoBanust Jlopenma. Ycmosue

90 MPUYMHHOCTH. OTHOCUTEIBLHOCTD 1
OJIHOBPEMEHHOCTH. 3aMeIJIeHue BPEMEHHU U
COKpAIlEHUE JITTUHBI

91 DHeprusi 1 UMITYJIbC PEISATUBUCTCKOMN 1
YaCTHUILIbI

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

93 PaBHOBECHOE TEMIOBOE UBITYyUYEHUE 1

94 3akoH cmenieHus Buna 1

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

96 DHeprust U UMIyIJIbC GOTOHA 1

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

08 VYpaBuenue DitHmTeiHa 1715 hoTodddekra. |
"Kpacnast rpanuna" ¢porosrddexra

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

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

101 Bpoiins u pasmeps! 001aCTH JTOKATU3AHH 1

JBUKYILIEHCS YaCTULIBI




102

KopnyckynsipHO-BOIHOBOH Ayanu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crennduka u3mMepeHuid B MUKPOMHPE.

104 COOTHOILICHHS HEOTIPEAETEHHOCTEN
['eitzenbepra

105 Pemenue rpadguueckux 3aga4d

106 Pemenue pacuéTHbix 3amau
KonTponpHas padorta o Temam: "OCHOBBI

107 CTO", "KopmyckyJspHO-BOJIHOBOI
nyanusm"

108 OMBITHI 110 UCCIIEIOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapuas monens aroma Pesepdopna

109 IToctynatel bopa

110 Bunel ciektpoB. CriekTp ypoBHEN 3HEPIUU
aToMa BOOpoAa

11 CrioHTaHHOE U BBIHY)KJIEHHOE U3ITyUYEHUE
cBeTa

112 Jlazep
Hyxnonnas monens sinpa ['eiizenOepra-

113 WBaneHKo. 3apsa 1 MaccoOBOE YHCIIO sAJIpa.
H3oTonbl. PaguoakTHBHOCTH
3aKOH paJnoaKkTUBHOro pacnana. CBoiicTBa

114 MOHU3UPYIOUIETO U3NyueHus. Biausinue

PAANOAKTUBHOCTHU HA KUBBIC OPraHHU3MBI.
Jo3umerpus

115

DOHeprus CBSI3U HYKJIOHOB B sjipe. AnepHbie
cuibl. Jledekt maccol siapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiembr




YIPABISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTHUYECKHE ACTIEKTHI PA3BUTHS SACPHOM
SHEPreTHKU

116

Mertoabl perucTpalyy U UCCIEA0BAHMS
37eMeHTapHbIX yacTull. yHaaMeHTalbHbIC
B3aUMOJECUCTBUA. bapnoHbl, ME30HBI U
nentoHsl. [Ipencrasnenune o CtangapTHOM
Mojenu. KBapk-riitooHHas MOAENb aJpOHOB

117

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

118

Oransl pa3BUTHS aCTPOHOMMH. 3HAUEHUE
aCTPOHOMHUU

119

[TpuMeHUMOCTh 3aKOHOB (DU3UKHU TSI
0OBSICHEHUS IPUPOBI KOCMHUECKHX
00BEKTOB. METO Il aCTPOHOMHYECKHX
HCCIICIOBaHUI

120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOTIHI,
paanoTesecKoIsl, BHeaTMochepHas
ACTPOHOMHS

121

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bl, TNIAHETHI, UX BUJUMOE JBUKECHHE

122

Comnueunas cucrema. Comnurie. ConHeunas
akTUBHOCTbH. McTrounuk sHeprun ConHia u
3BE3

123

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jwnarpamma "crniekTpanbHbINA K1acc —




CBETUMOCTH"

124

3Be3abI IVIaBHOU OCIEN0BATEILHOCTH

125

Buytpennee ctpoenue 38E31. COBpeMEHHBIE
MPEJCTABICHUS O TPOUCXOKICHUH U
sBostronny CoJiHIa U 3BE3. DTalbl )KU3HU
3BE3N

126

Muteunsiii [Iyte — Hama [Manaktrka. Tursl
ranakTuk. YEpHbIE ABIPHI B /Ipax rajJakTUK

127

Bcenennas. Paciinpenne Beenennoil. 3akoH
Xa66mna. Teopus bonbiioro B3peiBa.
PenukroBoe uznyuenue

128

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

129

Hepeménnsie mpoOieMpl acCTpOHOMUU

130

Du3n4eCcKUuil IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOT'O IOJIS
IMOCTOSTHHBIX MAarHUTOB' WJIH
"UccnemoBaHue CBOMCTB
deppomarneTrkos" i "HccnenoBanue
JIEHCTBUSI TOCTOSIHHOTO 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

Du3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue SIBIECHUS




ANEKTPOMArHUTHOM MHIYKIUU" WIIH
"OnpeneneHne HHIYKIIMA BUXPEBOTO
MarHUTHOTO IoJs"

133

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

134

Du3HYEeCKU 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
"HccnenoBanue nepeMeHHOr0 TOKa 4epes
HOCJIEJOBATENIBHO COEIMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENIY IEPEMEHHOr0 TOKa"

137

DuU3NYECKU MPAKTUKYM MO TEME
"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

138

DuU3NYECKU MPAKTUKYM MO TEME
"NU3Mepenne nokazaresns NpeaoMIIeHUs
crekna" win "[lonydeHne n300pakeHus B
CHUCTEME U3 IIOCKOTO 3€pKajia U JUH3bI"

139

Du3n4eCcKUuil IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BelllecTBa (Ha mpuMepe




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

140

Du3NYEeCKU IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, HHTEpepeHInu
U ToJisipy3anuu ceera'

141

DuU3NYECKU MPAKTUKYM MO TEME
"OnpeneneHyre UMITyJIbCa U SHEPTUU
PENATUBUCTCKUX YacThIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YacTUI] B MArHUTHOM
nosie)"

142

DuU3nYECKU MPAKTUKYM MO TEME
"N3mepenue noctossHHOM [ l1anka Ha
OCHOBe uccneaoBanus Gorordpdexra” wim
"UccnenoBaHue 3aBUCUMOCTH CHIBI TOKA
yepe3 CBETOANO/I OT HANpPsKeHUs "

143

DuU3nYECKU MPAKTUKYM MO TEME
"UccnenoBanue cekTpa pa3pekxeHHOro
aTOMapHOTO BOJIOPO/Ia U U3MEPEHUE
noctosiHHOM Punbepra"

144

DuU3NYECKU MPAKTUKYM MO TEME
"HccnenoBanue pagnoakTUBHOTO (hoHA C
MCIIOJIb30BaHUEM JI03UMETpa" Win
"M3y4eHne moriaoneHus 6eTa-4acTuly
aTroMUHHEM"

145

DuU3NYECKU MPAKTUKYM MO TEME
"HabmtoneHus 3BE3AHOTO HEOA
HeBOOpy)KéHHLIM TJ1a30M C UCIIOJIB30BAHUEM
KOMITIbIOTEPHBIX IIPWIOKECHUHN IS




orpeeNieHus TIOJI0KEHUST HeOeCHBIX
00BEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMYIIAPHS U IPKUE
3BE3161" win "HaOmroneHus B TENECKOII
JIyHbI, IUTaHET, TYMAHHOCTEN U 3BE3THBIX
CKOILICHHI"

146

O0001IeHNe U CUCTEMATU3ALNS 3HAHUIA.
Ponb ¢usuku u actpoHOMUU B
9KOHOMMYECKOM, TEXHOIOTHUECKOM,
COITMATLHOM M 3TUYECKOH chepax
JCATCIIBHOCTHU YCJIIOBCKA

147

O0001IeHre U CUCTEMATU3ALNS 3HAHUI.
Ponb 1 mecTo Gpusuku 1 acTpOHOMHUH B
COBPEMEHHOM HAay4YHOUW KapTUHE MUpa

148

O06o0011eHNe U cucTeMaTU3alus 3HaHUH.
Poinb ¢puznueckoil Teopun B GopMUpoOBaHUU
MPEACTABICHHUH O (PU3NYECKO KapTHHE
MUpa, MECTO (PU3NIECKON KapTUHBI MHpA B
00IIeM psiTy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPEJCTABICHUN O MIPUPOIC

149

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunematuka"

150

O00011eHME U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"

151

O0001eHre 1 cUCTEMATU3ALMS 3HAHUI 110
teme "Iunamuka"

152

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "CTraTtuka TBeporo tena"




153

O0o01IeHre U cUCTeMaTU3alus 3HAHUN T10
TeMme "3aKOHBI COXPAHEHUSI B MEXaHUKe"

154

O06o0011eHNe U cucTeMaTH3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON
Teopun"

155

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
teme "Tepmonunamuka. TennoBbie
MAaIIuHb"

156

O0001eHre U cUCTEMATU3ALMS 3HAHUH 110
TeMme "ArperatHble COCTOSHUS BEIIIECTBA.
®da3oBble Nepexoab”

157

O00011IeHIE U CUCTEMATU3ALIUS 3HAHUH 110
Teme "DnekTpudeckoe mosie"

158

O06o0011eHe U cUCTeMaTH3aIMs 3HAHUH 110
teMme "[1oCTOSHHBIN 27eKTpUUECKUil TOK"

159

O0001eHne 1 cUCTEMATU3ALMS 3HAHUH 110
teme "Toku B pa3n4HbIX cpenax”

160

O00011IeHME U CUCTEMATU3ALMS 3HAHUM 110
Teme "Maruautaoe noje"

161

PesepBHslil ypok. O000IICHNE 1
CHCTEMAaTU3AaLMS 3HAHUH 10 TEME
"DneKTpoMarHuTHas UHIyKIus"

162

PeseprubIit ypok. O6001IeHNE 1
cHCTeMaTH3aIMs 3HAHHUH 110 TEME
"Mexanndeckue koaeoanusa"

163

PeseprubIil ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHUi 10 TeMe
"DeKTpoMarHuTHeIE KoeOanus"




164

PesepBHslit ypok. O000IICHNE 1
cUCTeMaTH3allysl 3HaHU 110 TeMe
"MexaHM4YEeCKHE U IEKTPOMAarHUTHbBIE
BOJIHBI"

165

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

166

Peseprubiil ypok. O6001IeHNE 1
cucTeMarusaus 3HaHui mo treme "OCHOBEI

CTO"

167

Peseprubiit ypok. O6001IEeHNE 1
cUCTeMaTH3allusl 3HaHU 10 TeMe
"KopnyckynsipHO-BOJIHOBOM ayanu3m"

168

Peseprubiit ypok. O6001IeHNEe 1
cucTeMaru3anus 3Hagui mo reMe "dusuka
aToma"

169

PesepBHelit ypok. O600IICHNE 1
cucreMarusanus 3HaHui no teme "duszuka
ATOMHOTO Si7[pa W 3JIEMEHTAPHBIX YacTul"

170

PesepBHeIit ypok. O600IICHHE 1
CHCTeMaTH3allus 3HAHUH 10 TeMe
"JnemeHTsl acTpoduzuku”

OBIIEE KOJMYECTBO YACOB I10
I[TPOIT'PAMME

170

16







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET
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