


NNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o dusuke Ha YpOBHE CpeIHETO obuiero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IIOJOKEHUH U  TpeboBaHMM K
pe3yabTraTtam OCBOEHHSA  OCHOBHOM o0pa3oBarenbHOU IPOTrPaMMBl,

npencrasieHHbix B ®I'OC COO, a Taxke ¢ yu€rom denepanbHoil padoueit

nporpamMmbl  BoctiuTaHusi W KoHuenuwu mnpenojaBaHusi y4yeOHOTO MpeaMeTa

«Duznka» B o0pa3oBaTelbHBIX opraHu3anusx Poccuiickoit denepanuu,
peaNn3yoINX OCHOBHBIE o0pa3oBaTebHbIC MPOrPAMMEI.

[Iporpamma 10  ¢usmke ompenenseT  00sA3aTeIbHOE  MPEIMETHOE
COJIEp’)KaHUE, YCTAHABIMBAET PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTh W3y4YECHUS
TEM U pa3lelioB Y4yeOHOro mpeaMeTa ¢  y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4e0HOTO npoiiecca,

BO3PACTHBIX 0COOCHHOCTEN oOyuatomuxcs. [Iporpamma 1o
¢uszuke ga€T TpeacTaBICHME O IIEeNAX, COAEpP)KaHWU, OOIIel cTpaTreruu
oOy4eHHsl, BOCHUTAHUS W Pa3BUTUS OOYYAIOUIUXCS CpPEICTBAMU YYEOHOTO
npeamera «Pu3nka» Ha yriryOJIEéHHOM YpOBHE.

N3yuenne  kypca  Gu3MKM  YIUIYONEHHOTO  YpPOBHS  IO3BOJIAET
peanu3oBaTh 3aJa4M NpoPeCcCUOHATBLHON OPUEHTALMK, HAIPaBJICHO Ha CO3JaHUE
YCIOBUW ISl TPOSABICHUS  CBOMX  HMHTEJUICKTYyaldbHBIX M  TBOPYECKUX
CIIOCOOHOCTEH  KaXJbIM  0O0ydYaronuMcs, KOTOpBIC HEOOXOINMBI VIS
IPOJOJIKEHUS oOpa3oBaHus B OpraHM3anusx npodeccuoHanbHOro
oOpa3oBaHUsI MO  Pa3IUYHBIM  (U3UKO-TEXHUYECKUM U HHXXCHEPHBIM
CHEUHUATIBHOCTSIM.

B nporpaMmme 1o buzuke ONPENEIISIOTCS IJIAaHUPYEMBIE
pe3yibTaThl OCBOEHUS Kypca (U3MKU Ha YPOBHE CPEIHEro oOIero oopa3oBaHUs:
JUYHOCTHBIE, METaNpeIMETHBIE, MpeIMETHbIC (Ha

yIIyOJIEHHOM  YPOBHE). HayuHo-
METOI0JIOTUYECKOMN OCHOBOU TUISL pa3paboTKu TpeboBaHMI K
JUYHOCTHBIM, MeTanpeIMETHBIM u peAMETHBIM pe3yibTaram
oOy4aronuxcsi, OCBOMBIIUX MpOorpaMMy 10 (¢U3UKE Ha YPOBHE CPEIHEro
obmero  oOpa3oBaHusi  Ha YIUIYOJEHHOM YpPOBHE, SBISETCS CHUCTEMHO-
NEeATEIbHOCTHBIN MOIXO/.

[Iporpamma 1o ¢u3MKe BKIFOYAET:

IJIAHUPYEMbIE pe3yJIbTaThl OCBOEHUA Kypca (Pu3MKU Ha yriyOJaEHHOM
YPOBHE, B TOM YHUCJIE TPEAMETHbBIC PE3YyJIbTaThl 110 rojaM 00y4YeHUs;

cozepxanue yueoHoro npeamera «Pusnka» mo rogam oOydeHHUs .

[Iporpamma 1o (Qu3NKe HMEET NPUMEPHBIM XapakTep U MOXKET ObITh
UCIIOJIb30BaHA YUUTEISIMH (PU3HUKH JIJISI COCTABIIEHUS CBOUX PAabOYMX MPOTPaMM.

[Iporpamma no pu3rke HE CKOBBIBAET TBOPUECKYIO HHUITMATUBY yUUTEICH U



MPEJOCTABIISET BO3MOXHOCTHU JUISt peanuzaiuu Pa3IMYHbBIX
METOJMYECKHX TMOAXOAOB K TMpernojaBaHuio (u3Mku Ha  yrIyOnEéHHOM
YPOBHE MpHU YCJIOBUU COXPAHEHUs 00513aT€IbHON YacTH COJEPKaHM Kypca.



®du3uka Kak Hayka O HamOoyiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyMAs
B KayecTBe y4yeOHOro mpeaMera B IIKOJ€, BHOCHUT CYIIECTBEHHBIH BKJIaa B
cucTeMy 3HaHuil 00 okpyxatomiemM wupe. LlkonpHBII Kypc ¢usukn —
CUCTEMOOOpA3yIOIUA  JUIsl ~ €CTECTBEHHO-HAYYHBIX  Y4€OHBIX  IMPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U  SIBICHUM,
U3ydaeMbIX XHUMHEH, Ouonorueit, pusmueckoi reorpadueit U

actpoHomuen. Micrionbp3oBanue 151 AKTUBHOE
OpUMeHeHue  (U3NYECKUX 3HAHUM  ONpeAeNnwio  Xapakrep M OypHoe
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUM B cdepe DSHEPreTHKd, TpaHCIopTa,
OCBOEHHMSI KOCMOCA, TOJIyYeHHUs] HOBBIX MAaTE€pHalOB C 3aJaHHBIMH CBOWCTBaMH.
Nzyuenne usuku BHOCUT  OCHOBHOM BKJIa]1 B dbopmupoBaHue
€CTECTBEHHO-HAay4YHOM KapTUHBI MHUpa oO0yuaromierocs, B (opMupoBaHUE
YMEHUH TNPUMEHATh HAyUYHBIM METOJ MO3HAHMS IPU BHIIOJHEHUU UMHU y4E€OHBIX
HCCIIEJOBAHUM.

B ocHOBY Kypca pu3HMKM Ha ypOBHE CpeHEro 00111ero o0pa30BaHusl MOJI0KEH
pAa UAeH, KOTOpbIE MOXHO paCCMaTPUBATh KaK MPUHLHUIIBI €I0 OCTPOEHUS.

Hoea uyenrocmumocmu. B COOTBETCTBMM C HEUM KypC  SBISETCS
JIOTUYECKH 3aBEPILIEHHBIM, OH COACPXKHUT MaTepuall U3 BCEX pa3lesioB (PU3MKH,
BKJIFOUAET KaK BOIPOCHI KJIIACCUYECKON, TaK U COBPEMEHHOMN (PU3UKH.

Hoea cenepanuzayuu. B CcOOTBETCTBMM € HEW MarepHal Kypca
bu3uKu 00beTMHEH ~ BOKPYT buzngecKux TEOPUH.

Benyumm B Kypce SBIISIETCS
dbopMupoBaHHE MPEICTAaBICHUI O CTPYKTYPHBIX YPOBHSX MaTepUU, BEIIECTBE
U TIOJIE.

Hoesn 2YMAHUmMAapu3ayuu. Eé peanu3anus MPEAINOoIaraeT
MCIIOJIb30BaHNE TYMAaHUTApPHOIO MOTEHIMANa (U3UYECKON HayKH, OCMBICICHHE
CBSA3M DPAa3BUTUS PU3UKH  C pa3BuTHEM OOIlecTBa, a TaKKEC

MHUPOBO33PEHYECKUMH, HPaBCTBEHHBIMU " HKOJIOTUYECKUMHU
npoOjeMaMH.

Hoea npuxknaonou nanpasenennocmu. Kypc ¢uszuku yriayon€HHOTO
YPOBHSI MPEIIOJIaraeT 3HAKOMCTBO C UIMPOKMM KPYIOM TEXHUYECKHX U
TEXHOJIOTUYECKUX MNPUIIOKEHUN M3yYeHHBIX TeOopuil M 3akoHOB. Ilpu sTOM
paccMaTpuBalOTCS Ha YpOBHE OOIIMX MPEICTaBICHUH W COBPEMEHHbIE
TEXHUYECKUE YCTPOMCTBA, W TEXHOJIOTHHU.

Hoesn IKON02U3AUUU peanu3yercs MOCPEICTBOM BBEJICHUS
AJIEMEHTOB COAEPKAHUS, MOCBSIIEHHBIX ~ JIKOJIOTHYECKUM TpoOiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTUEM TEXHUKU U

TEXHOJIOTUH, a TaKkKe 00CyXIeHUS npo6iaem palMOHAIBHOTO

MPUPOIONOIB30BaHUS U SKOJIOTUYECKON O€30IaCHOCTH.
OcBoeHue cojliepKaHusl MporpaMMbl MO (PUUKE JOJKHO OBITH MOCTPOCHO



Ha TPUHIMIIAX CUCTEMHO-AEATEILHOCTHOTO monaxona. Jlms ¢u3uku peamusarus
ATUX  TNPUHIMUIIOB  Oa3upyercs Ha  HUCIOJIB30BAHUM  CaMOCTOSATEIHLHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JAeWCTBYIomero (akropa ydeOHOro mpoiecca.
Jnst  yrnyOnéHHOTO — ypOBHS — 3TO cucrema CaMOCTOATEIIBHOTO
YYEHUYECKOTO DKCIEPUMEHTA,



BKJIIOUAIOMIEro  (pOHTANbHBIE  YYEHHYECKHE  ONBITHI  MPU  H3yYEHUH
HOBOTO Marepuaia, JlabopatopHbie paboThl W paboThl mpakTukyma. [Ipu sTom
BO3MOXHBI JIBa  croco0a  peanu3anuu  (Qu3MYecKoro  mpakTukyma. B
MEePBOM  CiIy4yae MpakTUKyM IpoBojautca aubo B koHue 10 u 11 kiaccos, nubo
MocJIe€ MEpPBOrO0 W BTOPOrO MOJYroAMM B  KaKIOM U3 O3THX  KJACCOB.
Bropoit cmoco6 — 93T0 wmHTErpamus paboT TOpaKTHKyMa B CHUCTEMY
7abopaTopHbIX paboOT, KOTOpHIE MPOBOJATCA B MpOIECCe H3YUYEHMs paszfelna
(temsl). Ilpu 3TOM moj paboTraMu MpPaKTUKymMa TOHHUMAETCS CaMOCTOSITEIbHOE
UCCJIEI0BaHUE, KOTOPOE MPOBOAMUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO
BHJ1a 0€3 MOIIaroBOl HHCTPYKIIUH.

B nporpamme mno (¢usnMke cHCTeMa YYEHHMUECKOrO JKCIIEPUMEHTA,
7abopaTOpHbIX pabOT M MpaKkTUKymMa MPEJCTaBJI€HA E€IUHBIM TEPEUYHEM.
Beibop Tematuku Uit 3TUX BUJOB YYCHHUYECKHUX MPAKTUYECKUX pPaboT
OCYILIECTBIISIETCA  yYaCTHMKaMU 00pa3oBaTEIbHOIO Mpolecca HCXOAS U3
O0COOEHHOCTEH MOYPOYHOTO IJIAHUPOBAHUS W OCHAIICHHWS KaOwWHeTa (PU3HKH.
[Ipu sTomM  obecneuywBaeTcs OBJaJACHHE  OOYyYAlOUIMUMHUCA  YMEHHSIMU
NPOBOAWTH TPSIMbIE U KOCBEHHBIC U3MEPEHUS, MCCIEIOBAHUS 3aBHUCHUMOCTEH
(Gu3MYEeCKUX BEJIMYMH U T[OCTAHOBKY ONBITOB IO MPOBEPKE MPEIIOKEHHBIX
TUIOTE3.

Bonbmioe BHUMAaHHE yaenseTcs PEIICHUIO pacyETHBIX u
KaueCTBEHHBIX 3a/1a4. [Ipu 3TOM myig pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS
3aJlayd ¢ SIBHO 3aJJaHHOM W HESIBHO 3aJaHHOM (U3MYEeCKOW MOJENblo,
MO3BOJIAIOIINE MPUMEHITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3zfena Kypca, TaKk W HHTErpuUpys NPUMEHEHUE 3HAHUW U3 Pa3HbIX
pa3fenoB. [l KaueCTBEHHBIX 3a/ay MPHOPUTETOM  SIBISIOTCA 3aJaHusd  Ha
oOBbsICHEeHHE/Tpe/ICKa3aHle MPOTEKaHUs (PU3MUECKUX SIBICHUW M MPOIIECCOB B
OKPYXKaIOIIEeH >XKU3HHU, TpeOyromue BbhIOOpa (HU3UIECKON MOJSTH ISl CUTYalluH
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-
TEXHUYECKOMY  oOecleueHruto  y4ueOHOTro mpolecca  Kypc busuku
yrayOn€HHOTO YpOBHA Ha YpOBHE CpeAaHero oOmero o0pa3oBaHUsA JOKEH
U3y4yaThCsi B YCIOBHUSX MpeIMeTHoro kabunera. B  kabunere  Qusuku
JIOJDKHO OBITh HEeoOXoauMoe JabopaTopHoe OOOpyAOBaHUE MAJi BBITOJHEHUS
yKa3aHHBIX B TNporpaMme Mo (U3UKEe YUYEHHUYECKHUX OIBITOB, J1a0OpPATOPHBIX
paboT u pabOT MpPaKTUKyMa, a TAKXKE JEMOHCTPALMOHHOE 00OpYAOBaHHUE.

JlemoHCTpaliMoHHOE  000py/OBaHHE  (OPMHUPYETCS B  COOTBETCTBUU
C MPUHIIUTIOM MHUHUMAJIbHOM JOCTATOYHOCTH W 00ECIeYMBAeT MOCTAHOBKY
NEPEUUCICHHbIX B MporpaMMe 10 (U3MKE KIIIOYEBBIX  JEMOHCTpaIui
JUISI UICCIIEIOBAHUSL ~ U3YYaeMbIX  SIBJICHUU U IPOLIECCOB,

OMIIUPUYECKUX U (PYHIAMEHTAJbHBIX 3aKOHOB, UX TEXHUYECKHX



IIPUMEHEHUN.
JIabopatopHoe 000pyIOBaHME MJII YYEHUYECKHX IPAKTUYECKUX pPadOT
dopmMupyercss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECredYnBaceTCsl B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX oOOydarommxcsi. TemMaTHueckue KOMIUICKTHI
71a60paTOPHOTO 000pyI0BaHUs JOJIKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM HCTIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IU(POBBIX J1a00paATOPHil.

OCHOBHBIMU LENSIMU U3YUYEHUs (PU3KUKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHHe HHTEpeca M CTPEMIICHHS OOyYaromMXcsi K HaydYHOMY
U3YYCHUIO TMPUPOJBI, pPa3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTaBICHUNM O HAYYHOM METOJ€ MO3HaHUS U (HOpMUPOBAHUE
MCCJIE0BATEIbCKOr0 OTHOWIEHHUS K OKPYKAIOIIHUM SIBJICHUSIM;

dbopMHpOBaHNE HAYYHOIO MUPOBO33PEHMS KaK pe3ysibTaTa U3y4YeHHUs OCHOB
CTpOEHHUS MaTepuu U (pyHIaMEHTaIbHbIX 3aKOHOB (DU3UKH;

(dhopmMupoBaHHE YMEHUIN OOBSICHATH SBJICHUS C UCMOIb30BAHUEM (PUBHUECKUX
3HAHUI ¥ HAYYHBIX JJOKA3aTEJIbCTB;

dbopMUpOBaHHE TMPENCTAaBICHUN O pPONAM (PUUKU Ui PA3BUTUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHUN O BO3MOXHBIX  cdepax  Oymyuiei
npoecCHOHAIIbHON ~ NIeATEIbHOCTH, CBSI3aHHBIX C  (DU3HKOM, MOJATOTOBKA
K JlaJbHEHIIEMY O0YUEHHIO B ’TOM HAMPABIICHUH.

JlocTixkeHne 3TUX 1eneil o0ecrneurnBaeTcsl pelieHeM CIEAYIOMX 3a7a4 B
MpoIlecce U3yUeHUs Kypca (PU3NKK Ha YPOBHE CPEIHETO 00IIETO 00pa30BaHMUS:

puoOpeTeHne CHUCTEMBI 3HAHUM 00 o01ux bU3IIECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKJTFOYAsI
MEXaHUKY, MOJECKYJSIPHYIO (bU3HKY, PIEKTPOIUHAMHUKY,

KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPO(DU3UKU;

dbopMUpOBaHME YMEHHMH MNPUMEHSATh  TEOPETUUYECKUE  3HAHUS IS
00BbsACHeHHS GU3HUECKUX SBJICHUN B TPUPOJAE U JUIsl TMPHUHATHS MPAKTHUYECKUX
pELIEHNI B IMOBCEIHEBHOW )KU3HU;

OCBOEHHE Croco00B peleHus pa3IUYHBIX 3a1a4 C  SBHO
3alaHHOM (M3HYECKOM MOJEIbI0, 3a/ad, MOAPa3yMEBAIOLIUX CaMOCTOSATEIbHOE
co3anre (PuU3MUecKOW MOJEIH, aJCKBAaTHOM YCIOBHMSIM 3ajJlaud, B TOM
Yyuciie 3a1a4 MHKEHEPHOI'O XapakrTepa;

MOHMMAaHUE (PU3NYECKUX OCHOB U TMPHUHIUIIOB JIEUCTBUA TEXHUYECKHUX
YCTPOWCTB U TEXHOJIOTHYECKUX IPOLECCOB, UX BIUSHUS HA OKPYKAOUIYIO CPENY;

OBJIaJICHUE METOIaMU CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS 51
MpoBeJIeHUs] (PU3NUECKUX JKCIIEPUMEHTOB, aHaJIn3a 51

UHTEpOpeTanuu  WH(pOpMAIUU, OMNPEAeTICHUS JTOCTOBEPHOCTH
IIOJIyYEHHOI'0 PE3yJIbTaTa;

CO3/1aHUE YCIOBUHM I PAa3BUTUS YMEHUUW NIPOEKTHO-UCCIIENOBATEIILCKOM,

TBOPYECKOU NEATEIBHOCTH,



pa3BUTHE UHTEpeca K cepam MpoPeCcCHOHATBHON NESITEIbHOCTH, CBA3aHHOM
¢ GUBHKOIA.

B coorBerctBun ¢  TpeboBanusmu @ DI'OC COO  yrinyOn€HHBIM
YpOBEHb U3yueHusi ydyeOHoro mpeamera «Dusuka» Ha ypOBHE CpPEAHETO
obmero 00pa3oBaHHs BBIOWpaeTcs oOyyJaroImumMucs, MJIaHUPYIOIIUMHU
MPOJIOJIKEHNE 00pa30BaHUs MO CEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO Mpodus.

Ha wu3ydenune ¢usuku (yriyOn€HHBI YpPOBEHb) Ha YpPOBHE CpPEIHETO
obmrero oopazoBanust otBoautcst 340 vacos: B 10 kmacce — 170 gacoB (5 gacoB B
Heneno), B 11 kimacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraembiii B mporpamMme 1o (¢U3MKE MepedeHb J1abopaTOpPHBIX
U TPAKTUYECKUX pabOT SABIAETCS PEKOMEHJIOBAHHBIM, YYUTENbh JeJacT
BBIOOp TMpOBeAECHHMs  JA0OpaTOpPHBIX  pabOT W ONBITOB € YYETOM
WHIUBUTYATHHBIX OCOOCHHOCTEH 00yJaronnuxcs.



COIAEPKXAHUE OBYYEHUA
10 KITIACC

Pa3znen 1. HayuHblii MeTO NO3HAHNSI IPUPOABI.

®dusuka — pyHaaMeHTaIbHas Hayka o nmpupoje. Hayunslit MmeToa mo3HaHus U
METO/Ibl UCCIIETOBAHUS (HU3UUCCKUX SIBJICHUM.

DKCHepuMEHT W TEOpHs B Tpollecce Mo3HaHWs mpuponbl. Habmionmenue u
HKCIIEPUMEHT B (PU3HUKE.

Crocob6bl u3MepeHus (PU3NYECKUX BEIWYMH (AHAJOTOBbIE W LHQPOBHIC
U3MEPUTEIbHbBIC TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHocTn  u3MepeHuit  (U3MYECKUX BeNMUuMH (a0comtoTHas U
OTHOCUTEJbHASA).

MopaenupoBanue (Qu3MYECKUX SBJICHUM M TPOIECCOB (MaTepHhalibHas
TOYKa, aOCOJIOTHO TBEPAOE Tello, HUJealbHasl IKUIKOCTh, WJEAJIbHBIN Ta3,
To4YeuHbIi 3apsa). ['unoreza. dusznueckuii 3aKOH, TPaHULIBI €0 MPUMEHUMOCTH.
dusznyeckas Teopusl.

Ponp u mecto pusuku B GpopMUPOBAaHUU COBPEMEHHON HAay4YHOU KapTUHBI
MHpA, B IPAKTUYECKOU JAEATETLHOCTHU JIIO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

N3mepeHne cuibl TOKAa M HANpSKEHUST B I1E€MU MOCTOSHHOTO TOKAa IMpHU
MTOMOIIIA aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ Hu(ppoBoil madoparopueit mo ¢usuke. [Ipumepsl u3mMepeHus
(bU3HYECKUX BEJIMYUH MPU TOMOIIUA KOMIBIOTEPHBIX TaTYMKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHnnueckoe IBHKEHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHXKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BeKTop MaTtepualibHOM TOYKH, €r0 MPOEKIMM Ha OCH CUCTEMBI
KoopauHat. TpaeKkropus.

[lepemerienne, ckoOpocTh (CpeaHsii CKOpPOCTh, MTHOBEHHAass CKOPOCTbH)
U YCKOpEHHE MaTepualbHOM TOYKH, HUX MPOCKUUHM HA OCH CHUCTEMBI
koopauHat. CloKeHHe NepeMENICHUN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JIBHJKECHHE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKH OT
BPEMEHU U UX IpaQuKH.

CBobOomHOe maacHUE. YCKOpPEHHE CBOOOJHOrO IajieHus. J[BrmkeHue
Tena, OpOLIEHHOrO0 IMOJA VYIJIOM K TOPHU30HTY. 3aBUCUMOCTh KOOpAMHAT,
CKOPOCTH M YCKOPEHUS MaTepHAIbHON TOUYKH OT BPEMEHH U UX rpaduku.



KpuBonuneniHoe  nBukeHue. JIBMKEHHME  MATEpPUAIBHOM TOYKM IO
OKPYKHOCTH. YrioBas M JuHEHHas ckopoctb. Ilepmox u  wacrora

oOparieHusl. [leHTpOoCcTpEeMHUTEIIHLHOE (HOpMaIIbHOE), KacaTeJIbHOe
(TaHreHIMAIbHOE) U TOJIHOE YCKOPEHUE MAaTepUaIbHON TOUKH.
Texanueckue YCTpOWCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
CHUJOMETp, JBUKEHUE CHAPSOB, LICTHBIE, niecTepEHYaThIC U
peMEHHBIE Tepelayd, CKOPOCTHBIC TUDTHI.
Jemoncmpauyuu.

Mogenb cuctemMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePHUCTUK
JBUKCHUSL.

CnocoObI uccae0BaHusl IBMKCHHM.

Wnmroctparus npeaeasHoro nepexojia u usMepeHne MrHOBEHHOM CKOPOCTH.

[TpeobpazoBanue ABUKEHUH C UCIIOIH30BAHUEM MEXaHU3MOB.

[Tamenue T B BO3IyXE U B Pa3peKCHHOM ITPOCTPAHCTBE.

HaOnronenue nB>kKeHUs Tena, OPOIICHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hamnpapnenue ckopocTu npu JIBMXKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3oBanHme YyriI0BOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TIyTeH, TPaeKTOPUM, CKOPOCTEH IBMXKEHHUS OIHOTO W TOTO XKe
TeJia B pa3HbIX CUCTEMaxX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.

N3ydenne HEpaBHOMEPHOT'O JBHKEHUS C IETBIO OINpeIeSIeHUs] MITHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHHs MpH MPSIMOJMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBIDKCHUH.

N3mepenne  yCcKOpeHUsT ~ CBOOOJHOTO  TaJACHUS (peKOMEHI0BaHO
HCIIOJIb30BaHKEe MTU(POBOI JTa0OPATOPHH).

N3ydenne naBuxkeHUs Tela, OpOIIEHHOTO TOpu3oHTAIbHO. IIpoBepka
TUIIOTE3bI 0 npsSIMOU MPONOPLIMOHATBHON 3aBUCHUMOCTH MEXKY
JATBbHOCTBIO TIOJIETA M HAYaJIbHON CKOPOCTBIO TeJa.

N3ydenune nBMXKEHUS Tela MO OKPYKHOCTH C MOCTOSSHHOW MO MOJYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tiepuoa OOpalleHHs KOHWYECKOTrO MasTHHKA
OT €ro NapaMeTpOB.

Tema 2. lunamuxa.



IlepBerii  3axkoH  Herorona.  MHepumanbHbple  CHCTEMBI  OTCYETA.
[Tpynuun otHocutTenbHOCTH [ammies. HewHepuuanbHble CUCTEMBI OTCUETA
(ompeneneHue, MpUMEPHI).

Macca tena. Cuna. [IpyuHuun cynepno3uuuu Cui.

Bropoii 3akon HproToHa 1151 MaTepraibHOM TOUYKHU.

Tpernii 3ak0oH Hpr0TOHA [111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTE€HHS. OKBUBAJEHTHOCTh TI'PABUTALIMOHHON H
UHEPTHOM MaCCBI.

Cuiia TsKecTU. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyeckod MHUPOTHL. [[BUkeHHe
HEOECHBIX TN U UX CIIYTHUKOB. 3akoHbl Kermepa. [lepBast kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, aBuxkymerocs c
YCKOPEHUEM.

Cuna Ttpenus. Cyxoe Ttpenwe. Cuiia TpeHHS CKOJBXEHHS U CuUja
Tpenus nokos. Kosdpdumuent tpenus. Cuia CONpOTHBICHUS TMPU JIBUKCHUU
Te€Jla B JKUAKOCTH WIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO
JBUYKCHUS.

Hasnenue. 'mapocratnueckoe napienue. Cuina Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: MOAIINITHUKY,
JBU>)KEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HabGmronenue nBM>KeHUs TEI B MHEPIUAIBHBIX U HEMHEPIIUATBHBIX CUCTEMAX
OTCYETA.

[IpuHIUT OTHOCUTEIBHOCTH.

Kauenne nByX UMJIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIILHO HEMHEPLIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIONIEW MPHIOKEHHBIX K TeIy CHI  C
POU3BEICHUEM MACCHI TEJIa HA €70 YCKOPEHHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOMIMX B PE3yIbTATE B3aUMOACHUCTBUS TEI.

HN3mepenune macc no B3aMMOJIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAJAECHUH.

[enTpoOexHbIe MEXaHU3MBI.

CpaBHeHUE CUII TPEHUSI TIOKOSI, KAUYEHUS U CKOJIbKEHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepeHne paBHOJEUCTBYIONIEH CUJI MPU ABMKEHUU OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka rUMOTE3bl O HE3ABUCHUMOCTH BpPEMEHHM [BIKEHUS Opycka IO
HAKJIOHHOW TUIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAcCChl.



HccenenoBanue 3aBUCUMOCTH CHJI YIIPYI'OCTH, BO3HHKAIOIIMX B INPYXKUHE U
PE3UHOBOM 00pa3iie, OT ux AchOopMaIiHH.

N3ydenune NBU>KEHUS CUCTEMBI TEJl, CBA3AHHBIX HHUTBIO, IEPEKUHYTON Yepes
NErKuii OJIOK.

N3mepenne koddduiiieHTa TpeHus Mo BEJIWYUHE YriIoBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue aABMKeHUs: OpycKa MO HAKIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUS.

N3yyeHne nBrKEeHUS rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHO  TBEpmoe  Teno.  [loctymatenbHOoe M BpalaTeabHOE
JNBW)KEHUE TBEPHOro Tena. MOMEHT CHIBI OTHOCUTEIBHO OCH  BpAILCHMUS.
[Inedo cubl. CrioskeHWe CWII, MPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TshkecTH
Tena.

YcnoBus paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3IMIHOC PABHOBECHE.

TexHudyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, PEIIETYATHIE KOHCTPYKIIHH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

HccnenoBanue yciaoBUM PAaBHOBECHUS TBEPAOTO TEJIA, MMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U PAaCUYET CUJI YIIPYTOCTH.

N3yyeHne ycTOMYMBOCTH TBEPAOTO TeJIA, UMEIOLLETO IUIOLIA(b OIOPBI.

Tema 4. 3axonst coxpanenus 6 MexaHuke.

NMnynibc MaTepuanbHOW TOYKHU, CUCTEMBI MaTEpUAIbHBIX ToueK. LIeHTp Macc
CUCTEMbI MAaTEpPHAIIBHBIX TOYEK. TeopeMa 0 JBHKEHUU LIEHTpa Macc.

NmMnynbe cuibl 1 UI3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpAaHEHUSI UMITYJIbCa.

PeaktuBHOE ABHXKEHUE.

MoMeHT uMIynbca MarepuanbHOW TOUKH. [IpencraBieHuE O COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX MOJIAX.

PaGora cuiapl Ha MaloM W Ha KOHEYHOM IiepeMemieHuu. [ 'paduaeckoe
npeJicTaBiIeHHE paboThl CUJIBL.

MoIIHOCTh CHJIBL.

Kunernueckass sHeprus maTepuanbHOM TOUkU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUATBHON TOUKH.



IloTeHuManbHbBIE " HEINOTECHIIUAIbHBIE CHJIBI. IloTeHuManpHas
sHeprus. [loTeHuumanpHas dSHeprus ynpyro AehOpPMHUPOBAHHOW TMPY>KUHBI.
IloreHnmnanbHass »HEpPrus TejJa B OJHOPOJHOM TIPABUTALlMOHHOM  IIOJE.
[loTeHuManbHasg SHEPrusi Teiaa B TPABUTALMOHHOM IIOJE OAHOPOJIHOIrO IIapa
(BHyTpH uM BHe wmapa). Bropas kocMmuueckas CKOpOCTb. TpeTbsi KOCMUYECKas
CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenune bepHymm Wi UACaTbHOM >XKUIAKOCTH KAaK CIICICTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKON YHEPIUU.

TexHudyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIBUIKEHUE
paker, BOJIOMET, KOMEp, TMPYKUHHBIA TMHUCTOJNET, THUPOCKON, (urypHoe
KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

N3mMepeHne MOIHOCTH CUITBL.

W3MeHeHne sHepruu Tela IpU COBEPILIEHUU PaOOTHI.

B3anmHbIe mnpeBpaleHuss KUHETUYECKOM W IOTCHIMAJIbHOM JHEPruul Ipu
JNEUCTBUM HA TEJIO CUJIBI TSXKECTHU U CUJIbI yIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOTHOM MAICHUH.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

N3mepenne nmnynbca Teaa o TOpMO3HOMY ITyTH.

W3mepeHne Ccuibl TATH, CKOPOCTH MOJENU JJIEKTPOMOOWIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUs: UMIYJIbca MPU YIIPYTroM B3aUMOJICHCTBUU.

N3mepeHne KNHETUYECKON SHEPIUU TEJa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE MU3MEHEHHUS NMOTEHUUAIBbHON YHEPTUH MPY>KUHBI ¢ PaOOTOI CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CUIIBI TPEHUS] TPU JIBIXKCHHHM Tella MO HAKIOHHON
MJIOCKOCTH.

Paznen 3. MosiekyJisipHasi pu3uka ¥ TEepMOJAMHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TIOJIOKEHUSA MOJIEKYJsIpHO-KUHeTHYecko Teopun (MKT),
HX OIBITHOE obocHoBanue. uddysus. BbpoyHoBckoe

IBUKECHUE. XapakTtep NBWKEHUS W B3aUMOJACWUCTBUS YACTHIL
BemecTsa. MoJenu  CTpOEHHs Ta3oB, JKUAKOCTEM W TBEPABIX TEI W
OOBSICHEHHE CBOWCTB BEIlECTBA Ha OCHOBE A3TUX



Mozeneid. Macca u pasmepsl Mosekysn (aromoB). KommuecTtBo BeliecTsa.
IToctostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ u3mepenus. lllkana
temneparyp Llenscus.

Monenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KHUHETUYECKON TEOpUU: YaCTHUIIbI
ra3a JBUXKYTCS XaOTUYECKU U HE B3aUMOJEHUCTBYIOT JPYT C APYTOM.

I'azoBbIE 3aKOHBI. YpaBHeHUE MenneneeBa—Knaneipona.
AbcomoTHas Ttemrepatypa (mkana temrepaTyp KenbBuna). 3akon JlampToHa.
N3omnporeccel B U1€aqbHOM rase C MOCTOSHHBIM

KOJINYECTBOM BEILIECTBA. ['paduueckoe

MpeJICTaBIICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW  SHepruei
MOCTYMATEIbHOTO  TEIUIOBOTO  JBMXKEHHSI ~ MOJIEKYJ — HJICAUIBHOIO  rasa
(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH UJICaTTbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpETHEH
KMHETHYECKON YHEPrUeH MOCTYIATENILHOIO TEILUIOBOTO JBUKEHHUS €€ YaCTULL.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: TEPMOMETP,
OapomeTp, MoJy4yeHre HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mogaenu NBUKEHUS YaCTHUIl BEIIECTBA.

Monens 6pOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchi0 peaabHOTO OPOYHOBCKOTO JIBIDKCHHUS.

Hud dy3us sxuakocTei.

Mopaens onsiTa IlTepHa.

[IpuTsrkeHrue MONEKYI.

Mopenu KpUCTAIUNIMYECKUX PEIIETOK.

Halmronenue u uccienoBanre U30MpoIeccoB.

Yuenuueckuii 3xkcnepumenm, nadopamopmusvie pabomasl, RPAKMUKYM.

HUccnenoBanme mpouecca YCTaHOBIEHUS TEIUIOBOIO PAaBHOBECUS IIPH
TEIUI000MEHE MEXKTy TOpsSUei U XOJIO0JHOU BOJIOM.

N3ydenne wu30TEpMUUYECKOTO Mmpolecca (PEKOMEHIAOBAHO HCIOJIb30BaHUE
1 poBoii 1aboparopun).

N3yuenue A30XOPHOTO

nporiecca. M3yuenue nzo0apHoro

npouecca. [Iposepka ypaBHeHUs

COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (TJ[) cucrema. 3amaHue BHEIIHUX — YCJIOBUH
U1 TEPMOJAVMHAMUYECKOW CHUCTEMBbl. BHEmHME W BHYTPEHHHE NapaMeTphbl.
[TapameTpbl TEPMOAMHAMUYECKOW CUCTEMBbI KAaK CpPEIHUE 3HAYCHUS BEJIWYUH,



ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



Hynesoe Hawano tepmoaunamMuku. (CamMOnpOH3BOJIBHAS — pelaKcauus
TEPMOJAVUHAMUYECKON CUCTEMBI K TEIZIOBOMY PABHOBECHIO.

Mopens  uageampHOro  raza B TEPMOJMHAMUKE  —  CHUCTEMa
ypaBHEHHU: ypaBHeHUE MeHneneeBa—KnaneipoHa W BBIpAKEHUE IS
BHYTPEHHEW DOHEPruUM. YCJIOBUS IPUMEHUMOCTH 3TOM MOJENIH: HU3Kasd
KOHIEHTpAllMsd 4YaCTHUIL, BBICOKME TEMIEpaTypbl. BblpaxkeHue i1 BHYTPECHHEU
SHEPrUU OJHOATOMHOIO HJICAIBHOTO ra3a.

KBa3zucratnueckue nu HECTaTUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoJMHaMuKe. Brruncnenue pabotel 1o rpaduky
npoliecca Ha pV-auarpaMmme.

Temonepenaya  kak  croco0  WM3MEHEHUs  BHYTPEHHEW  SHEpruu

TEPMOJUHAMHYCCKOM  CHUCTEMBI 0€3  COBEpIICHHUS paboTHI.
KonBekuusi, TeI1onpoBOAHOCTb, U3TYYEHHUE.
KonuuecTBO TEIUIOTHI. Termto0éMKOCTb TeJa. VY nenpHasg "

MOJISIpHasl TEIVIOEMKOCTH BEIIECTBA. YpaBHeHHe Maiepa. YaenpHas TeIUIoTa
cropanvsi ToruMBa. Pacdy€éT KoaM4ecTBa TEIUIOTHI MpU  TEILIONEpeaye.
[Tonatue 00 aguabaTHOM Mpolecce.

IlepBblii 3aKOH TepMOAMHAMMKHA. BHyTpeHHsAss odHeprus. KommdecTBo
TEIJIOTHI W paboTa Kak  Mepbl HW3MEHEHUSI  BHYTPEHHEH  DJHEpTruu
TEPMOJNHAMUYECKON CHCTEMBI.

Bropoii  3akOH  TEepMOAWHAMHUKH  [JIJII  PABHOBECHBIX  IPOLIECCOB:
4yepe3 3aJaHHOE PABHOBECHOE COCTOSSHHE TEPMOJWHAMUYECKOW  CHUCTEMBI
NIPOXOJUT €IMHCTBeHHAs aanadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3aKkOH TEpMOAWHAMHUKM [UJII  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TeEpenaTh TEIUIOTYy OT 0oJjiee XOJOIHOTO Tena K Oojee HarpeToMmy
6e3 komrnencanmu (Kinaysuyc). HeobpatumocTs NpupoIHbIX MPOIECCOB.

[Tpunuune! aefictBus TeroBbix MamuH. KIT/I.

MaxkcumanbHoe 3Hauenune KII. [ukn Kapho.

DKOJIOTUYECKHUE aCIEKThl MCIOJIb30BAHUS TEIUIOBBIX JBHUrareseil. TerioBoe
3arpsA3HEHHUE OKPYKAOIIEN CPELBI.

Texanuyeckue YCTPOWCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
XOJIOAWJIbHUK, KOHIUIMOHEpP, JU3EJbHbIH U  KapOIOpaTOpHBIA JBUTaTeNH,
napoBasi TypOMHA, IIOJIYYEHHUE  CBEPXHU3KUX  TEeMIeEparyp, YTHIU3ALUSL
«TEIJIOBBIX»  OTXOJIOB C HCHOJIb30BAHMEM TEIUIOBOTO HACOCA, YTHIM3ALMS
OMOOPraHNYECKOT0 TOIUIUBA JJISl BEIPAOOTKH «TETUIOBOI» U AJIEKTPOIHEPTHU.

Hemoncmpavyuu.

N3meHenue TemnepaTypbl IpH a11adaTHYeCKOM PaCIIMPEHHH.

Bo3gymHoe orumso.

CpaBHeHME YIENbHBIX TEIUIOEMKOCTEN BELIECTB.



Crioco0Ob! M3MEHEHUST BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOTO mpoliecca.

KomnproTepHble MOJIENIN TEIIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

N3mepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

UccnenoBanue aguabaTHOrO mpoiecca.

N3ydenne B3aUMOCBSI3U SHEPTUU MEXKMOJICKYJISIPHOTO B3aWMOJICUCTBUA U
TEeMIEPATypPbl KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanrie u KoHjaeHcalnus. Vcnapenue wu kuneHue. YenbHas
TeII0Ta MapooOpa3oBaHMUs.

HacplmieHHble W HeHachllleHHble Tmapbl. KayecTBeHHass 3aBUCHMOCTH
IJIOTHOCTM W JIaBJEHUS  HACBIIMIEHHOIO Iapa OT TEMIEpaTypbl, HX
HE3aBUCUMOCTh OT 00BbEMa HACBIIIEHHOTO IMapa. 3aBUCUMOCTh TEMIEPATYpPHI
KUIICHUSI OT JIaBJICHUS B KUJIKOCTH.

Bnaxxnocts Bo3nyxa. AOCONIOTHAS M OTHOCUTEIbHAS BJIAXKHOCTb.

TBépnoe Tteno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIMUS
CBOWCTB KpHUCTAUIOB. IlnaBieHWe W KpucTtalmm3zauusa. YAenbHas TEIoTa
aBneHus. Cyomumarus.

JHedbopmanuu tBEpHOro Ttena. Pactsokenue u cxxarue. Cupur. Moaynps FOnra.
[Ipenen ynpyrux nedopmariuii.

TensoBoe pacmmpeHue KUAKOCTEM U TBEPABIX Tell, OOBEMHOE U
JUHEHHOE pacmupeHrne. AHTAPMOHHM3M TEIIOBBIX KOJICOAHWN YaCTHUIl BEIIECTBA
KaK IPUYHUHA TEIJIOBOTO PACIIUPEHHUs TeJ (Ha KAYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue 3Hepruu B (Ha30BbIX MEPEXOIAX.

YpaBHeHHE TEIUIOBOTO OanaHca.

IToBepxHOCTHOE HaTsHKEHHUE. Koadpunuent MOBEPXHOCTHOTO
HaTspkeHus.  Kanwmnspuele  sBrneHus.  JlaBieHuWe MO MCKPUBIEHHOMU
MOBEPXHOCTHIO xKUAKOoCcTH. Dopmyita Jlamnaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHL:  KUJKHE
KpUCTAJLJIbI, COBPEMEHHBIE MATEPHAIIBI.

Jemoncmpayuu.

TermoBoe paciiupeHue.

CBoiiCTBa HACHIIICHHBIX MTAPOB.

Kunenue. Kunenue npu noHMKEHHOM J1aBJICHUH.

N3mepenue cuibl NOBEPXHOCTHOTO HATSIKEHUS.

OMBITHI C MBUIBHBIMU TIIEHKAMHU.

CmauuBaHue.



KanunnspHeie sBieHus.

Moaent HEHbIOTOHOBCKOM KUIKOCTH.

Crioco6bl M3MEpEeHHS BIAKHOCTH.

NccnenoBanue HarpeBaHus U IJIAaBJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasr nepopmaruii.

Hab6mronenue manbix aepopMaiiuid.

Yuenuueckuit skcnepumenm, nadopamopnuie pabomul, npAKMUKYM.

N3ydeHune 3aKkOHOMEPHOCTEN HCTAPEHUS KUIKOCTEM.

N3mepeHne yaenpHON TEIUIOTHI TUIaBICHUS JIbJA.

N3ydenune CBONCTB HACBHIIEHHBIX MapOB.

N3mepeHne aOCOJIIOTHOM BIAXHOCTH BO3JyXa M OIIEHKa Macchl MapoB B
ITIOMEILCHNH.

N3mepenne kod¢duiimenTa moBEpXHOCTHOTO HATSIKCHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCMMOCTH Jedopmanuud  pe3ruHOBOro olpasima oT
IIPUJIOKEHHON K HEMY CHJIBL.

Pa3znen 4. DiiekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OneKkTpu3anuss Tea MW €€ TPOSBICHHs. ONEKTpUYecKHd 3apsa. /JlBa
BUIA  DJIEKTPUYECKHUX 3apsiA0B. [IpoBoiHUKHY, JUDIIEKTPUKU U
NOJIYIPOBOJIHUKHA.  DJIEMEHTapHBIN ANEKTPUUECKUI 3apsii. 3akoH
COXpPaHEHUS DIEKTPUUYECKOTO 3apsija.

B3aumopeiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTpudeckoe nojie. Ero neicTBue Ha 3JEKTPUUECKHUE 3apsi/ibl.

Hampsixkénnocts  anextpudeckoro noisis.  [IpoOubiii  3apan.  Jlunum
HANPsHDKEHHOCTH 3JIEKTPpUYECKOro 1nossi. OqHOPOAHOE 3IEKTPUUYECKOE TOJIE.

[ToTeHIMaNbHOCTD 3JIEKTPOCTATHYECKOTO MOJsA. Pa3HOCTh MOTEHIHMAIOB H
HanpspkeHue.  [loreHnumanbHas  dHeprus  3apsaa B DJIEKTPOCTATUYECKOM
nosie. IloreHunan snmekTpocTaTUyecKkoro mnois. CBs3b HANPSKEHHOCTU MOJSA U
Pa3HOCTH  MOTEHLHAJIOB TUISL ANEKTPOCTATHYECKOTO TTOJIst (xak
OJTHOPOJIHOTO, TaK U HEOJHOPOJHOIO).

[IpuHUIMN CynEepnO3ULNU 3IEKTPUUECKUX MOJIEH.

[lone Ttoueunoro 3apsga. Ilome paBHOMEPHO 3apsDKEHHOM — CQephl.
[lone paBHOMEpHO 3apspDkeHHOTO 1O o0O0BEMY 1mapa. Ilojge paBHOMEpPHO
3apsOKEHHONM OeCKOHEeYHOM  miockocTtd. KapTuHpl JuHUN — HAIpsHKEHHOCTH
ATUX TOJIEN | SKBUNOTEHIHUAIBHBIX IOBEPXHOCTEM.

[IpoBOAHUKY B 2JIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS 3aPsAJIOB.

JIMDNeKTpukn B ANEKTPOCTATUYECKOM  TOJIE. Jlusnexkrpruyeckas
IIPOHUIIAEMOCTb BEILECTBA.



Konnencarop. O1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJEHCATOoPA.

[TapannensHOE coeAMHEHHE KOHAEHCATOPOB. [locienoBarenbHoe COeAMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

JIBr>keHre 3apsKEHHON YaCTUIIBI B OJHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckrue yCTpOMCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3aluTa, 3a3eMJICHHE D3JIEKTPONpPUOOPOB,
KOHJIeHcaTopbl, TeHepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO U MPUHIMIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPKEHHBIX IAPUKOB.

DIEKTPUYECKOE MOJI€ ABYX 3aPSKEHHBIX MJIACTHH.

Mopenb anekTpocTaTudeckoro reueparopa (Ban ae I'paada).

IIpOoBOIHUKY B 3IIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIlNTA.

YCTpONUCTBO U AEUCTBUE KOHJIEHCATOPA MMOCTOSHHOU U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOWAau
IJIACTUH, PACCTOSIHUS MEXKy HUMU U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrus 3IEKTPUUECKOTO MOJISI 3apSIKEHHOTO KOHJECH CATOpa.

3apsiika U pa3psika KOHAEHCAaTopa Yepe3 Pe3UcTop.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

O1ueHKa CrJl B3aMMOJECHUCTBHS 3apSIKEHHBIX TEI.

Halnronenue npeBpailleHusl SHEPrUuu 3apsiKEHHOT0 KOHJEHCATOPa B YHEPTHIO
W3JIy4E€HUs CBETOANO/A.

N3yyeHnne npoTekaHus TOKA B LENH, COJAEPKAILEN KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHI[MAJIOB (HampsiKEHUS ) npu
IIOCJIEIOBATEIBHOM COEIMHEHNH KOHIEHCATOPOB.

UccnenoBanue paspsaa KOHAESHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuil mok.

Cuia toka. [TocTOsIHHBIN TOK.

VYcnoBus CymecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOro TokKa. McTouHuku
toka. Hanpsokenrne U u DJIC E.

3akon OMa J1s1 ydacTKa 1EMH.

DIEKTpUUECKOE CONPOTHUBJICHHUE. 3aBUCHUMOCTh CONIPOTUBJICHUS
OJHOPOJHOTO NPOBOJHHMKA OT €ro JUIMHBI H IUIONAJA MOINEPEYHOrO
Ce4YeHHUs. Y IeJIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapajIeIbHOE, CMEIIAHHOE COCIUHEHHE MPOBOJHHUKOB.
Pacuér pa3BeTBn€HHBIX AekTpuueckux neneil. [Ipasuna Kupxroda.



Pabota snekrpruueckoro Toka. 3akoH Jxoyns—JIeHua.

MOIIHOCTh 3JIEKTPUUYECKOTO TOKa. TergoBasi MOIIHOCTb, BbIAENIsAeMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBICHHWE MCTOYHMKA ToOKa. 3akoH Owma
JUISl TIOJHOM  (3aMKHYTOW) BJEKTPUYECKOM 1enu. MONIHOCTh HMCTOYHHUKA
Toka. KopoTkoe 3aMbIkaHue.

KonneHncaTop B 11enu MOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUHK AIICKTPUUECKOMN SJHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKa OT HANpSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKAJIUBAHUS U CBETOJIMO/IA.

3aBUCUMOCTH COINPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIAIM TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TOKA OT COMPOTUBJICHUS PU MNOCTOSSHHOM
HaIpsKEHUH.

[Tpsimoe uzmepenne J/IC. KopoTkoe 3aMblkaHHe TAIbBAHUYECKOTO 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco6bl coeHeHUsT UICTOYHUKOB Toka, DJ]C Oartapeii.

HccnenoBanue pa3HOCTH MOTEHUHUAIOB MEXKIY MOJKOCAMH MCTOYHUKA TOKa
OT CUJIBI TOKA B LICTIH.

Yuenuueckuit s3xcnepumenm, nadbopamopnvie padomot, RPAKMUKYM.

UccnenoBanue cMEIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepeHue yaenpHOro CONnpoOTUBICHUS MPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHHS JUISl  JIAMITb
HaKaJIMBaHMUS.

VYBenuuenue npezena u3MepeHus: amnepmerpa (BoJibTMETPa).

N3mepenue DJ1C u BHyTPEHHETO CONMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanue 3aBucumoctu DJ]C ragbBaHMUECKOro 3JE€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIIOB MEXKIY MOJIOCAMH HUCTOYHUKA TOKa
OT CHWJIbI TOKA B IIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHwlX cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTH COIMPOTUBICHHUS METAJIJIOB
oT TemnepaTypbl. CBEpXIpPOBOANUMOCTb.



DneKkTpuyYecKuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonyrpoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTh
noJynpoBoiHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUN TOK B DSJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS JTHCCOLUALUA.
OnekTponn3. 3akoHbl Papaaes 11 AIEKTPOIN3a.

DnekTpuueckuii TOK B razax. CamMOCTOSTENbHBIM M HECAMOCTOSTEIIbHBIN
paspsa. PaznmuuHble TUITBI CaMOCTOATENIBHOTO pa3paaa. Momnus. [Liazma.

Texuuueckue YCTPOUCTBA u MPaKTUYECKOE MIPUMCHCHUE:
ra3opaspsiHble JaMIIbl, JJEKTPOHHO-JIydeBas TpyOKa, IOJYIPOBOIHUKOBHIC
puOOpbI: U0, TPAH3UCTOP, dboTommon, - CBETOIWOM,

rajbBaHuka, padhUHUPOBAHUE MEIH, BBITJIaBKA
AITIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.
Jlemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUS METAJIIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JEKTPOIUTOB.

3akonsl anekTposin3a Dapanes.

HckpoBoii pa3psaa 1 TpOBOAMMOCTh BO31yXa.

CpaBHEHME IPOBOAUMOCTH METAJLIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI MPOBOAUMOCTD IHO/IA.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padomul, nNPAKMUKYM.

HaGmronenue anextponusa.

N3mepeHne 3apsaa OAHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHBIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTypBhl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3uYecKUuil MPaAaKTUKYM.

Cnioco6bl n3mMepenusi GU3NUECKUX BEJIMYHUH C UCIIOJIb30BAHHUEM aHAJIOTOBBIX
U LIU(PPOBBIX WU3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE TOTPEITHOCTH U3MEPEHUN (U3UUECKUX BEIMYMH.
OneHka rpaHul MOrpenIHOCTEN.

IIpoBeneHne KOCBEHHBIX HU3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEHU
(U3MYEeCKUX BEJIIMYMH, MPOBEPKA NPEMIOKEHHBIX TumoTe3 (BbIOOp U3
paboT, ONMMCAaHHBIX B TEMAaTHYECKUX paszaenax «Y4EeHUYECKU
AKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3H.

N3yuenne kypca ¢usuku yrioyonénHoro ypoBHs B 10 kijacce
OCYLIECTBJISIETCS. C YYETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBS3€H C
KypcaMy MaTeMaTHKH, OMOJIOTMH, XUMHH, Feorpaduu U TEXHOIOTUH.

Mesicnpeomemnoie NOHAMUA, C6AZAHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HaHUA: SIBICHUE, HAay4YHbIH (akT, rumnores3a, ¢uznyueckas BEITUUYMHA, 3aKOH,



Teopusi, HAOIMIOJEHUE, SKCIEPUMEHT, MOJACIUPOBAHME, MOJIETb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUH, U3MEPHUTENbHBIE TPHUOOPHI, IU(poBas 1abopaTopws.

Mamemamuka: pelieHne CHUCTEMBI YPaBHCHUU. Jlunerinas
¢byHkuus, napadosna, runepbosia, ux rpa@uku U cBoMcTBa. TpUrOHOMETpUYECKUE
(GYHKIHMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/1€CTBO. BEKTOPHI M MX MPOEKLHH HA OCU KOOPJIUHAT, CII0)KEHHE BEKTOPOB.

Buonozua: wmexanuyeckoe IBIKEHHE B JKUBOM mpupone, auddysus,
OCMOC, TETIJIOOOMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPY KaIoIIeH
Cpenbl, yTHUIM3aLHUs OMOOPraHNYECKOIo TOIUIMBA TUTSL BbIPA0OTKH
«TETUIOBO» W BJEKTPOIHEPIUHU, MOBEPXHOCTHOE HATSIKEHUE W KaNWUISPHBIE
SBJICHHS B IPUPOJE, JIEKTPUUECKHE SIBJICHUS B AKUBOM IPUPOJIE.

Xumuna: JUCKPETHOE CTPOCHHE  BEIIECTBA, CTPOCHHE AaTOMOB H
MOJIEKYJI, MOJIb BEUIECTBA, MOJSpHAs Macca, I[OJIYyYeHHE HAaHOMaTEepHUaloB,
TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEM M Ta3oB, XUAKAE KPHCTAILIBL,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJEKTPOJUTHYECKAs  JIUCCOLMAIMSA,
raJlbBaHUKa, 3JIEKTPOHHASI MUKPOCKOITHSI.

T'eozpaghus: BaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHuE ABUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T  CyXOoro M  JKMJIKOrO  TpPE€HHs B  TEXHHKE, CTaTUYECKUE
KOHCTPYKUMU (KpPOHIITEHH, peméryaTble  KOHCTPYKIIMH),  HCIOJIb30BAHHE
3aKOHOB COXPAHEHHUS MEXaHUKH B TEXHUKE (THPOCKOI, BOJAOMET U JIpYyTHE),
JBUTAaTENIb BHYTPEHHErO CrOpaHus, MapoBasi TypOWHA, OBITOBOM XOJOJMJIbHHUK,
KOHJUIIMOHEDP, TEXHOJOTWH MOJYYEHHS] COBPEMEHHBIX MaTEpPHAIIOB, B TOM
YUCJIE HAHOMATEpUAJIOB, W HAHOTEXHOJOTMH, DJIEKTPOCTATUYECKAS 3alluTa,
3a3eMJICHHE JJIEKTPOINPHOOPOB, Tra3opa3psiAHbIE JAMIIBbL, MOJIYNPOBOJHUKOBBIC
npuOOpHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiekTpoanHAMHUKA.

Tema 4. Maznummnoe none.

BzaumopeiicTBue MIOCTOSIHHBIX MarHuTOB u MIPOBOJHUKOB c
TOKOM. MarautHoe moJsie. Bekrtop MarHutHOM  wHAYKUMU. [IpuHUMD
CYIIEPIIO3ULIMA MATHUTHBIX MOJIEN. JIMHUM MarHUTHOW UHYKLIHH.

MaruutHoe 1oje MpOBOJHUKA C TOKOM (TIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcreaa.

Cuna Amriiepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBJICHUE U MOJYJb. JIBHKEHUE 3apSIKEHHON YaCTHUILIbI
B OJJHOPOJHOM MarHuTHoM nojie. Pabota cuibl JlopeHna.

MarunutHOE nosie B BemecTBe. DeppoMarHeTuku, napa- i JuaMarHeTUKH.



Texanueckue YCTPOUCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
MIPUMEHEHUE MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHuTOB,
TECTEeP-MYyJIbTUMETP, AJIEKTPOJBHUraTrenab SkoOu, YyCKOpPHUTEIH

AIIEMEHTAPHBIX YaCTHULI.

Jlemoncmpayuu.

Kaptuna 7nuHMA  WMHAYKOMM  MarHATHOTO  IOJSL  IOJOCOBOTO  H
MOJAKOBOOOPAa3HOI0 MOCTOSIHHBIX MATHUTOB.

KapTrHa nmMHMA MarHUTHOM MHAYKLIHU TTOJS JUIMHHOTO IMPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre IBYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuiibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

Hab6nronenue ABUKEHUS MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHLIMI JNEeUCTBUSA BIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie padbomaol, npaKmuKym.

HccnenoBanne MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

Nccnenoanue neicTBUSA MMOCTOSHHOTO MAarHUTa Ha paMKy C TOKOM.

N3mepenne cuitbl AMmnepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CHJIBI TOKA.

OnpenesieHne MarHUTHOM MHAYKLIMA Ha OCHOBE U3MEPEHHUsI CHIIBI AMIIepa.

Tema 5. InexmpomazcHumuas UHOYKYUA.

SIBiieHue DNEKTPOMArHUTHOM MHAYKUUU. lloTok BEKTOpa
MarHUTHOW  uwHAaykuuu.  OJIC  uHAyKuuu.  3aKOH  3JIEKTPOMAarHUTHOM
nHaykuun ®Papanes. Buxpesoe anexkrpuueckoe nose. Tokn Dyko.

OJC mHAyKUMU B TPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenuna.

NunyxtuBHOCTh. KaTymka WHIAYKTUBHOCTH B LENH ITOCTOSHHOIO TOKAa.
Asnenue camouHaykiuu. 3C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DNeKTpOMarHuTHOE MOoJe.

Texnuueckue YCTpOMCTBA U TEXHOJIOTUYECKUE IIPOLIECCHI:
MHIYKIIMOHHAS I1€Yb, COJICHOMJ, 3alllUTa OT JJEKTPU3aLUM TENl NPHU JBUKCHUHU B
MarHUTHOM I0JI€ 3€MJIH.

Jemoncmpayuu.

HabGnronenue siBneHus 3J€KTPOMAarHUTHOM MHIYKLIMH.

Hccnenoanue 3aBucumoctu IJ[C HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOIO MIOTOKA.



IIpaBuino Jlenna.

[Tanenne MarauTa B aIIOMAHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKIIUH.

UccnenoBanune 3aBucumoctu IJ[C caMOMHAYKIIMM OT CKOPOCTH W3MEHEHUS
CUJIBbI TOKA B LETIH.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKyM.

UccnenoBanue siBICHUS SJIEKTPOMATHUTHON UHTYKIIUH.

Onpenenenre UHAYKIIUA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBIE€HUS CaMOUHYKLUU.

COopka MoIeNu AIEKTPOMArHUTHOT'O TeHepaTopa.

Pa3nea 5. Kosiedanust 1 BOJIHEI.

Tema 1. Mexanuueckue Korebanus.

KonebarenbHas cuctema. CBOOOIHBIE KOJEOAHUS.

l'apmonuveckne  konebanusi.  KunHemarnueckoe W JUHAMHYECKOE
OMMCaHHWE. ODHEPreTUYECKOe ONHucaHue (3aKOH COXPAaHEHUS MEXaHUYECKOU
sHepruu). BBIBOJ AMHAMUYECKOTO OMUCAHUS TApMOHUYECKUX KOJeOaHWl U3 MX
HHEPreTUYECKOTr0 U KUHEMATHUUYECKOTO OMUCAHUSI.

Amvmutyaa u (aza konedanuil. CBsA3b aMIUIMTYAbl KOJEOAHUN HCXOIAHOM
BEJIMYMHBI C AMIUIUTYAAMH KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUS.

[lepuonq u  wacrota  koneOanuid. Ilepmom  mambix  CBOOOAHBIX
KoJeOaHuil mMaTeMaTH4ecKoro MasitTHuka. llepuong cBOOOAHBIX — KOIeOaHMIA
NPYKUHHOTO MasITHUKA.

[lonatTne o 3aryxamonmx KoJiecOaHUsX. BBIHYXXJIEeHHbIE KOJICOAHUSI.
Pe3zonanc. Pe3onancHas KpUBas. Bnusiane 3aTyXaHus Ha BUJT
PE30HAHCHON KpHBOU. ABTOKOJIEOAHUS.

TexHu4yeckre yCcTpoMCTBA U TEXHOJOTHUYECKHE MPOILIECCh: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K01e0aTeIbHOT0 IBHKEHU.

HaGmrogenne He3aBUCUMOCTH MEepUOa MalbIX KoJieOaHUM Ipy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaronux KojieOaHui U 3aBUCUMOCTH NIEPHO]Ia CBOOOTHBIX
KOJI€OaHUil OT CONPOTUBIICHHUS.

HccnenoBanme koneOaHWii Tpy3a Ha MACCHBHOM TPYXKHUHE C IEIBIO
dbopMupoBaHUs MPECTABICHUN 00 HI€aIbHOW MOJIEIH MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUU MPHU KOJICOAHUSAX TPy3a Ha MPYIKUHE.

HccnenoBanue BBIHYXIEHHBIX KOJIeOaHUH.

Hab6ntonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomot, RPAKMUKYM.



W3mepenne mnepruoaa CBOOOAHBIX KOJEOAHHM HHUTSHOTO M TMPYKUHHOTO
MasITHUKOB.

N3yuenune 3aKk0OHOB ABMKEHUS TeJa B XOJ€ KoeOaHUil Ha yIIPYroM TOJIBECE.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM MAasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXatOMIMX KOJIEOaHUH.

UccnenoBanue BoIHYKIACHHBIX KOJICOaHUH.

Tema 2. dnexmpomaznumnsie Ko1edOanusi.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS
B HACaIbHOM  KojebatenbHOM  KoHType. @opmyna Tomcona. Cas3b
aMIUTUTYBI 3apsija KOHJEHCATOpa C aMIUIMTYIOW CHJIBI TOKa B KOJeOaTeIbHOM
KOHTYpE.

3aK0H COXpaHEHUS YHEPTUU B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxaroiue AJIEKTPOMArHUTHBIE KOJieOaHus. BrinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIeOaHMUs.

IlepemenHbpli TOK. MOIIHOCTh TNEPEMEHHOIO TOKAa. AMIUIMTYJIHOE
W JEUCTBYIOIIEE 3HAYEHUWE CHJIBlI TOKA W HANPSDKEHUS TMPU  PaA3IUYHOU
(dbopMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKA OT BPEMEHH.

CuHycoMIalbHBI ~ NEPEMEHHbIM  TOK. Pe3ucrop, KOHAEHCATOp W
KAaTylIKa WHAYKTUBHOCTM B LENM CUHYCOMAAIBHOTO IIEPEMEHHOIO TOKAa.
Pe3onanc TokoB. Pe3oHaHC HanpsiKeHU.

Uneanbubiii  Tpancpopmarop. IlpousBonctBo, mnepenaya U TOTpeOsieHHE
DJIEKTPUYECKON DHEPTUU.

OKOJIOTUYECKUE PHUCKM MPH IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa
WCIIOJIb30BaHHUSI JIEKTPOIHEPTUM B IIOBCETHEBHON JKU3HH.

TexHuueckrue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: IEKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOI0 TOKA, JUHUM JICKTPOIIEpEIay.

Jemoncmpayuu.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTH 4aCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuunmiorpaMmsl 3J€KTPOMArHUTHBIX KOJIeOaHUM.

['eneparop He3aTyXarOMIUX SJIEKTPOMArHUTHBIX KOJICOaHUH.

Mopenp 31EKTPOMarHuTHOTO T€HEPATOPA.

BbIHYX/I€HHbIE CUHYCOHIAJIbHBIE KOJIEOaHUS.

Pesucrop, KaTymka MHIYKTHBHOCTH M KOHJEHCATOP B LIENHU NEPEMEHHOIO
TOKa.

Pe3onanc mnpu moOCIEenOBaTEIbHOM COEAMHEHUHM PE3UCTOpa, KaTyIIKU
UHIYKTUBHOCTU U KOHAEHCATOPA.

YceTpoicTBO U MPUHITUIT IEUCTBUS TpaHCchopMaTopa.



Mopenb TUHUYN SIEKTPOTIePEIadH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, NPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanue MEepeMEHHOTO TOKa 4Yepe3 MOCIEN0BATEIHLHO COCAMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

Hab6nronenue 351eKTpOMarHuTHOTO PE30HAHCA.

UccnenoBanue paboOThl HICTOYHUKOB CBETA B IIEMTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOJIHDL.

MexaHn4yeckie BOJHBI, YCJIOBHS WX pacrnpocTpanenus. I[lomepeunsie
U TPONOJbHBIE BONHBL [lepwos, CKOPOCTh pacHpoCTpaHEHUsS W JUIMHA
BoHBL. CBOWMCTBAa  MEXaHWYECKUX  BOJH:  OTpPaXeHWE,  IPEIIOMJICHUE,
uHTepdepeHIus u qudpaxims.

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HeHHE OKPYKAIOIIEH CpeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3IyYEHUS IJIEKTPOMATrHUTHBIX BOJIH.
B3aumHas opreHTaIusi BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHWTHBIX  BOJH:  OTPaXXeHWE,  IPEIIOMJICHUE,
noJisipusanusi, uuTephepeHIus u qudpakius.

[IIkana 37JeKTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBSI3U U TeNeBUACHUS. Pagnonokarus.

DNeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIEel Cpebl.

Texanueckue YCTpOKMCTBA u MPAKTUICCKOE IPUMCHEHUE:
My3bIKaJbHbIE HMHCTPYMEHTBI, pajaap, pPaJAUONPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-neus, ynbTpa3ByKkoBasi JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpoCTpaHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJH.

Kone6mromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nuntepdpepeHiuu u qudpakiimi MEXaHUUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IpruMeHEHHE.

HaGmrogenue cBsi3m TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHHiA.

HccnenoBanne  CBOMCTB ~ DJIEKTPOMAarHMUTHBIX ~ BOJIH:  OTpa)kKeHUE,
pesIoMJICHUE, TTOJIIpU3aIus, Judpakius, nHTepdepeHIns.

OO6Hapy>xeHue nHPPaKpacCHOTO U YIbTPAPUOIETOBOIO U3ITYUEHHUH.

Yuenuueckuii sxcnepumenm, nabopamopusie padomot, NPAKMUKYM.



N3ydenue napaMeTpoB 3BYKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonuHeHOE pacpOCTpaHEHUE CBETa B OQHOpPOAHOU cpene. JIyu csera.
To4euHbIN KICTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue M300pakeHuid B
wiockoM 3epkaie. Cpepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI TpeNOMJIEHUS cBeTa. AOCOIIOTHBIN
IoKasarenb  npesioMyieHHs.  OTHOCHUTENBHBIM  IIOKa3aTellb  IPEJOMIICHUS.
IIoCTOSHCTBO 4YacTOTHI CBETA M COOTHOLICHWE [UIMH BOJIH IPU IIEpexojle
MOHOXPOMAaTHYECKOTO CBETA YEPE3 IPAHULLY pa3eiia JBYX ONTHYECKUX CPEN.

Xona myyeit B mpusme. Jlucnepcusi cBera. CIOXHBIM cOCTaB OEJIOrO CBETA.

IIBer.

ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHpIil yroj MOJIHOr0 BHYTPEHHEIO

OTpPaKEHHS.
ColOuparomiie u  pacceuBaromue JuH3bl. ToHkas nuH3a. DoOKycHoe
paccTossHME W ONTHYecKass  Ccuhjla  TOHKOW  JIMH3bl.  3aBHUCUMOCTH

(OKYCHOTrO paccTOsSIHUSI TOHKOM cdepuyeckod JMH3bI OT €€ TEeOMETpUu H
OTHOCHUTEJIBHOTO ITI0KA3aTeIIsl IIPEIIOMIICHHUS.

dopMysa TOHKOM JIMH3BIL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xon Jyda, MNpOWIEAIIEro JIMH3Y 110, IIPOM3BOJIBHBIM yINIOM K €€
rJIaBHOM onTtuueckod ocu. IlocTpoeHue wu300paxeHUd TOUYKM U OTpe3ka
npsiMOK B cOOMpPAIOUINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaronias cnocoOHOCTh. a3 kak onTuyeckas

CUCTEMA.

[Ipenenpl NpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonHoBas OIITHKA. HNuTtepdepenuus CBETa. Korepenrtnsie
UCTOYHUKU. YCIOBUA  HAOJIOJEHUS  MAkCUMyMOB UM MHUHHMYMOB B
MHTEPPEPEHIMOHHOMN KapTHUHE OT IBYX KOT€pEHTHBIX

HUCTOYHHKOB. [Tpumepsl KJIACCUYECKHUX
MHTEPPEPEHIMOHHBIX CXEM.

Hudpaxius CBETA. HudpakuronHas permeéTka. Ycnosue

HaOJII0IEHUS TJIaBHBIX MaKCHUMYyMOB npu NaJleHUHU
MOHOXPOMAaTHYECKOI'O CBETA Ha TU(PPaKIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckne  yCTpOWCTBA H  TEXHOJOTMYECKHE  MPOLECCHI:  OYKH,
ayma, Tepuckom, (oroammapar, MHUKPOCKOI, MPOCKIIMOHHBINA  ammapar,
MIPOCBETJICHHUE ONTUKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbI OTPaKEHUS CBETA.



HccenenoBanue nmpeaomieHus CBeTa.

HabGnronenue noJiHoro BHyTPEHHETO OTpaxeHus. Mozenb CBETOBOIA.

HccnenoBanue xoaa CBETOBBIX IIYYKOB Yepe3 IUIOCKONapalIeNIbHYHO
IUIACTUHY U MIPU3MY.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3AX.

Mopaenu MUKpPOCKOIa, TEIECKOIIA.

HaGmronenue untepdepenuu cera.

HabGnroneHue 11BeTOB TOHKHUX IMJIEHOK.

Hab6nronenue nudpakuuu cBeta.

Nzydenune nudpakiinoHHON PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpA.

HaGnronenue aucnepcuu cBera.

Halnronenue nonsipuzaiuy cBeTa.

[IpuMeHeHue  MOONAPOMAOB  [JI  M3YYEHUS  MEXaHUUYECKUX

HanpsDKEHUN.  Yuenuueckuii  ykcnepumenm,  1a00pamopHble

paoomul, npakmuxym. VIsmepeHue nokasaresis NpeaoMIICHHs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
MIpUMeEpPE KUJIKUX JINH3).

N3mepenne pokycHOro paccTOSHUS pacCeUBAaIOUIUX JIMH3.

[lomyuyenue n300pakeHHsI B CUCTEME U3 INIOCKOIO 3€pKajia v JIMH3BI.

[Tomyyenue n300pa’keHUs B CUCTEME U3 JBYX JINH3.

KoHcTpyHnpoBaHue TeIeCKONMMYECKUX CUCTEM.

Hab6mronenue audpakuuu, uHTepEpEeHUN U MOISPU3ALUU CBETA.

N3ydenue nonsipu3aiiviu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH AUAIIEKTPHUKA.

N3yuenune nntepdepeHny Ja3epHOTO U3IIYyYEHUs Ha BYX LIETAX.

Habnronenune qucnepcum.

Hab6mronenue u uccnenoBanue qudpakimOHHOTO CIEKTpA.

N3mepenune MHbI CBETOBOW BOJIHBI.

[Tonyyenue criekTpa M3Ty4YEeHHs] CBETOMOA TIPU TOMOIIU JTUPPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI clieMAIBLHONH TEOPUU OTHOCHTEILHOCTH.

['panunpl  NPUMEHUMOCTH  KJaccMyeckod  mexanuku.  [loctynatel
CHEeUaIbHON TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpaszoBanus  Jlopenna.
YcnoBue MIPUYUHHOCTH. OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH.
3ameieHue BpEMEHU U COKPAILCHHUE TJIUHBI.

DHEprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPTrUEN U UMIYJbCOM PEIATUBUCTCKON YaCTUIbI. DHEPIUs
MTOKOSI.



TexHudyeckue yCTpOWCTBA U TEXHOJIOTHYECKUE IMPOIECCHl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIIH 3aPSKEHHBIX YaCTHIL.

Y4yeHnueckui IKCTIIEpUMEHT, TA00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbca W HDHEPrUU  PEIATUBUCTCKUX YacTHUIl (IO
doTorpadusiM TPEKOB 3apSHKEHHBIX YACTUI] B MATHUTHOM I10JI€).

Paznen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-601Ho80il Oyaiusm.

PaBHOBecHOE TemuioBoe u3nydeHUe (M3JIydeHHe aOCOJIIOTHO YEPHOrO Teja).
3akoH cMeuieHus Buna. ['unoresa [manka o kBaHTax.

@DoTOHBI. DHEPTUA U UMITYILC (HOTOHA.

dotoadpdext. Onbitel A. I'. CtoneroBa. 3akonbl potorddekra. YpaBHeHUE
Ounmreiina 11 poroaddexra. «Kpacnas rpanuna» orodddexra.

JlaBnenue cBeta (B YAcTHOCTH, JaBJEHHWE CBeTa Ha aOCOJIOTHO
MOTJIOIIAIOIIYI0 U aOCOJIOTHO OTpaXaroulyld MOBepXHOCTh). OmbiTel Il
H. Jlebenesa.

BonnoBeie cBoiicTBa yactul. Bonubsl ae bponns. [{nuHa BosHbl ne bpons
U pa3Mepbl 00JlacTH  JIOKAJIM3aluu JBUXKYIIeics dactuilsl. KopnyckymnsipHo-
BOJTHOBOM Jyanu3M. Jludpakius 3J1eKTpOHOB Ha KpUCTaJUIAX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUSI HEONpPEAeIEHHOCTEN

I'eiizenoepra.

TexHuueckue YCTPOMCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
CHEKTPOMETP,  (POTOIIEMEHT, dboTogaTUHK, TYHHEJIbHBIN MHUKPOCKOIIL,
coJiHeUHasi Oarapesi, CBeTOAUO/I.

Jemoncmpayuu.

®oT03(PHeKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTO3(deKTa.

UccnenoBanue 3aBUCHMOCTH  CONPOTUBIICHUS  MHOJIYIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas 6arapes.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

UccnenoBanue dpotopesucropa.

N3mepenune nocrosinHol [1nanka Ha ocHoBe uccienaoBanus poTodrddexra.

NccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKECHHUS.

Tema 2. Dusuka amoma.

OnbIThl MO HCCIENOBaHUIO CTpoeHUs aroMa. IlimaHerapHass MoAenb aToma
Pezepdopaa.

[Toctynatel bopa. U3znydenne u nornomnieHue GOTOHOB IIPHU MEPEXO/I€ aTomMa
C OJIHOTO YPOBHSI DHEPTUH Ha APYTOil.



Bunpl ciektpoB. CrieKTp ypOBHEHR 3HEPruu atoMa BOAOPOAA.

CnonTaHHOE M BBIHYKJIEHHOE M3JTyuyeHHe cBeTa. Jlazep.

TexHu4yeckne ycTpoWCTBA M TEXHOJIOTMYECKHE TPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOMN ), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mognens onsiTa Pezepdopaa.

HabGnronenue nMHeN4aTbIX CIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIMX YACTHLI.

Onpenenenue AJIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHUS.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

HaGmronenue nuHeHyaToro cnekTpa.

HccnenoBanue crniekTpa pa3pekKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHUE
nocrosiHHou Punbepra.

Tema 3. Dusuka amomHnozo a0pa u INEMEeHMAaAPHBIX YACMUY.

Hyxknonnas monens simpa I'eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe
qucio sapa. M3oromnst.

PannoaktuBHOCTh. Anb(a-pacnaj. DJNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaz. ['amMmma-usinydeHue.

3aKOH  paAuMOAaKTUBHOIO  pacnana.  PaauMoakTuBHBIE  W30TONBI B
npupojie. CBOMCTBAa MOHU3UPYIOLIETO H3IY4YEHHsS. BiusHHEe paguoaKTUBHOCTH
Ha >KHUBBIE OpraHu3Mbl. EcTecTBeHHBIN (OoH n3nyueHus. JlozumeTpus.

DHeprus CBA3M HYKJIOHOB B snpe. SAnepusie cuibl. JlegexT maccol siapa.

Snepublie peakuuu. Jlenenue u cuntes saep. Anepusie peaktopsl. [Ipobiaemsr
VIPABJISIEMOTO TEPMOSIIEPHOIO CHHTE3a. OJKOJIOTMYECKHE AacCHEeKThl Pa3BUTHS
AIEPHON DHEPTETUKH.

Metoabl perucTpaluy U UCCIEI0BAHNS HIEMEHTAPHBIX YaCTHLL.

OyHIaMEHTAIBHBIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenune o CranmaptHoi Monenu. KBapk-TiiroOHHast MOJIEINb aIpOHOB.

®usuka 3a npenenamu CrangapTHoW Mojenu. TémHas Martepus U TEMHas
SHEPIrHUs.

EnuncTBO m3nueckoit KapTHHBI MUDA.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHL:  JTO3UMETP,
Kamepa BunbcoHa, siIepHBIA  peakTop, TEPMOSACPHBIM pEaKkTop, aTOMHas
O6omba, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npaKMUKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paqnoakTUBHOTO (hOHA C UCIIOJIB30BAHUEM JTO3UMETPA.

N3yuenue nornoenus 6eTa-4acTull aTlOMUHUEM.

Pa3zpnes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.



Oransl  pa3BuTUsA acTpoHomuu. llpukimagHoe W MHPOBO33pEHUYECKOE
3Ha4YC€HHUE acTpOHOMHUU. [IpuMEHUMOCTh 3aKOHOB GUBUKHA g OOBICHEHUS
IPUPOABI KOCMUYECKHX 0OBEKTOB.

Metoasl acTpoHOMUYECKHX HccieaoBaHui. CoOBpeMEHHBIE OINTUYECKHUE
TEJIECKOTIIbI, PaUOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMUS.

Bun 3Bé3gnoro neba. CosBe3nusi, sipkue 3BE3MbI, IJIAHETHI, X BUJIUMOE
JBUKECHUE.

ConHeuHas cuctema.

Coumnnrie. ConHeyHast akTUBHOCTh. MIcTounuk sHepruu CojiHIia U 3BE3.

3BE311bI, UX OCHOBHbBIE XaPAKTEPUCTUKU. [[narpaMma «CHeKTpagbHbIA KJIAcC —
CBETHUMOCTBbY». 3BE3[bl TJIABHOM MOCIEI0BATENBHOCTU. 3aBUCHMOCTh «Macca
— CBETUMOCTH» IS 3BE€3J TJIABHOM TMOCJIENOBATENbHOCTU. BHyTpeHHEe
cTpoeHue 3B€31. COBPEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKICHUU U SBOJIOLUU
CosiHIIa ¥ 3BE3/. DTanbl )KU3HU 3BE3].

Mneunsiii [lyte — nHama [amakTtuka. [lonoxxenne u nmxenue ConHia
B l'anaktuke. Tunel ranaktuk. Paguoranaktukym u KBasapsl. UEpHBIE IbIPBHI B
AlIpax TaJlaKTHUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66sa. Paz0eranue rajakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmrabnas ctpykrypa BeenenHoil. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

Hab6monenns 3BE3/THOTO HeOa HEBOOPYKEHHBIM rJ1a30M C
HCIIOJB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUM JJIsI ONpEACeICHUs TOJIOKEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi (CeBepHOro
MOJyIIapUsi U SPKUE 3BE3BI.

HaGnronenuss B Teneckonm JIyHbI, TUIaHET, TYMAaHHOCTEM U 3BE3AHBIX
CKOIICHUM.

Du3uYecKUl MPaAKTHKYM.

CnocoObl u3MepeHus: PU3NUeCKuX BEJIMUUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIIbHBIC MOTPEITHOCTA U3MEPEHUM (PU3UYECKUX BEJIMYUH.
OueHka rpaHull MOrPEIIHOCTEN.

IIpoBeneHre KOCBEHHBIX M3MEPEHUM, WCCICAOBAHUN  3aBUCUMOCTEU
¢u3nYecKuX BEJIWYWH, TMPOBEpPKAa NPEIJOKEHHBIX TUnoTe3 (BbIOOp U3
paboT, ONMHMCAHHBIX B TEMATUYECKHUX pazjaenax «YUeHUYEeCKU
HKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM»).

O6o0maroniee NOBTOpPEHNE.



O6oOmenne W cuCTeMaTH3almus  COACP)KaHWUS  pa3felioB  Kypca
«MexaHukay, «MonekynsipHas busnka U TEPMOJNHAMUKAY,
«nexkrpoguHamukay, «Konebanuss u  BOJHB», «OCHOBBI  CHEIUATBHOU
TEOPUH OTHOCHUTENbHOCTH», «KBaHTOBas ¢u3nka», «IJIE€MEHTh aCTPOHOMUU U
acTpoU3UKN».

Ponb busuku U aCTPOHOMUU B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOH, COLMAIbHOM M 3TUYECKOM cdepax NeATebHOCTU YEIOBEKA,
poJib U MeCcTO (PU3UKH U ACTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHpA,
3HAYEHHUE OMMUCATEIbHOU, CUCTEMATU3UPYIOIIEH, OOBACHUTEIBbHON u

MPOTHOCTUYECKOW (YHKIUM  (U3NYECKOW  TEopHH,
posib (Pu3MYECKOW Teopurd B (POPMHUPOBAHUU TMPEACTABICHUN O (PU3UUECKOU
KapTUHE MHUpPA, MECTO (PU3MYECKON KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAaYYHBIX IPEICTABICHUIA O TPUPOIE.

MexnpeaMeTHbie CBA3U.

WN3yuenne kypca ¢usuku yrioyOnéHHoro ypoBHa B 11 kjacce
OCYIIECTBJISIETCS. C YYETOM COJEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C
KypcamM# MaTeMaTUKU, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnsle NOHAMUA, CBA3ZAHHBIE C  UZYUCHUEM MEMOO06
HAYYHO20 NO3HAHUA: SIBJICHUE, HaydHbli Qakt, rumnoresa, Qu3nueckas
BEJIMYMHA, 3aKOH, TEOpHUs, HaOMIOJEHHE, HKCIEPUMEHT, MOJEIUPOBAHUE,
MOJ€NIb, HU3MEpPEHHE, MOTPEIIHOCTH HU3MEPEHUM, H3MEPUTENbHbIE MNPUOOPHI,
ugpoBas nadbopaTopus.

Mamemamuka: pelieHue CUCTEMBI ypaBHECHUH.
TpuronomeTtpuyeckne (yHKUMU: CHHYC, KOCHHYC, TaHIEHC, KOTAHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX NPOEKIUU HA OCH
KOOpAMHAT, CJOXKEHUEe BEeKTOpoB. [Ipou3BoaHBIE 3lIeMEHTapHBIX (QYHKIUH.
[Ipu3zHaku nOMO00MS TPEYTrOJIbHUKOB, ONpPEACIICHUE TUIONAAN TUIOCKUX QUryp u
o0BEMa Te.

buonozun: AIEKTPUYECKHUE SBJICHUSA B XKUBOU IPUPOJE,
KoseOaTeNnbHble JIBJKEHUS B  KUBOW  NOPHUPOAE, OKOJOTHMUECKHUE  PHUCKH

IIpA  NPOU3BOACTBE JICKTPOIHEPTHH, ANEKTPOMAarHuTHOE
3arpsA3HECHHE OKpY>KaloLEel Cpelpl, yIbTPa3ByKOBas

JUAarHoCTMKa B MEAULMHE, ONTUYECKHUE SIBJICHUS B JKUBOM IPUPOLIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAIINYECKAsA CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0pa30BaHUsA KPUCTAJUIMUECKOW PEIIETKH, CIEKTPaJbHbIN
aHamus.

T'eocpachua: marHuTHBIE TIONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
(boToChEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSIHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJABUraTenb SIkoOM, TreHepaTop MEPEMEHHOr0 TOKa, WHIYKIMOHHAS



neyb, JUHUM DJIEKTpOIepeaayd, »3JIEKTPOJBUIATENb, padap, pPaguoNpUEMHUK,
TeJIeBU30p, aHTeHHa, TenedoHn, CBY-meub, ynbTpa3BykKoBasi JUArHOCTHKA
B TEXHUKE,



MIPOCKITMOHHBINA armapar, BOJOKOHHAS ONTHKA, COJTHEYHAsi OaTapesi, CITyTHUKOBHIE
MPUEMHHUKH, SIAECPHAS YIHEPTETUKA U SKOJIOTUYECKUE aCTIEKTHI €€ Pa3BUTHSL.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA T[IPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHETO OBLIEI'O
OBPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS y4eOHOTO npeameTa
«®Du3uKa» JOJDKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIUXCs
PYKOBOJCTBOBAaThCSl C(HOPMUPOBAHHOW  BHYTPEHHEW  MO3WULMENH  JHYHOCTH,
CUCTEMOI ILIEHHOCTHBIX OPUEHTALUH, NO3UTUBHBIX BHYTPEHHUX

yOexaeHUld,  COOTBETCTBYIOLIUX TPAJUIMOHHBIM LEHHOCTSIM
poccuiickoro  o0mIecTBa,  pACIIMPEHUE  JKU3HEHHOTO ONbITa M ONBITA
JeSTEeNbHOCTH B TPOLECCE  peaju3alld  OCHOBHBIX  HampaBJICHUH
BOCIIUTATEIbHOM JESITEIBHOCTH, B TOM YHUCJIE B YACTHU:
rPaAAHCKOr0 BOCIIMTAHUSA:
e COPMHUPOBAHHOCTh T'PAKIAHCKOW MO3UIUU 00YYaIOIIErocsi KaKk aKTUBHOTO
Y OTBETCTBEHHOTO 4JIEHA POCCUIICKOr0 OOIIECTBa;
e IPUHATHE TPAJAULMOHHBIX OOLIECYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEW;
*TOTOBHOCTb ~ BECTM  COBMECTHYK  JEATEIBHOCTH B HMHTEpecax
rpa)/1aHCKOr0 00IlleCTBa, y4acTBOBATh B CaMOYIpPaBJIEHUH
B 00pa3oBaTesbHOW OpraHu3aluy;
* YMEHUE B3aUMOJIEUCTBOBATH C COILIMAIILHBIMU UHCTUTYTaMU B COOTBETCTBUU
C UX (PYHKIIMSIMU U Ha3HAYECHHUEM;
* TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHMS:
* chOPMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU UJICHTUYHOCTH,
MaTPUOTH3MA;
* [ICHHOCTHOE OTHOIIEHHE K TIOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUAM
POCCUNCKHUX YUEHBIX B 001aCTH (DM3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MMOBEACHHUS;
* CIIOCOOHOCTh OLIEHMBAaTh CUTYalMI0 M NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM
YHCIIE B I€ATEILHOCTH YUYEHOTO;

* OCO3HAaHME JUYHOI'O BKJIaJ|a B IOCTPOEHUE YCTOMYUBOrO OyayIIero.

3CTETHYECKOr0 BOCIIMTAHUS:

*3CTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYAas OCTETUKY HAy4YHOIO

TBOPYECTBA, IPUCYIIET0 (PU3NUECKON HayKe.
TPYA0BOr0 BOCIIUTAHMSA:



e MUHTEPEC K pa3IUYHbIM cdepaM MpodeccuoHanbHONH AESITENbHOCTH, B
TOM 4YHUCJE  CBSI3aHHBIM C  (U3UKOM U TEXHUKOH, yMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOP OyAyiell mpodeccuu M pearu30BHIBAThH
COOCTBEHHBIE KU3HEHHBIEC IJIAHBI;

* TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(U3MKH Ha MIPOTSKEHUU BCEH KU3HH.

IKOJIOrH4eCKOr0 BOCIIUTAHUS:

 cChOPMHUPOBAHHOCTD 3KOJOTUYECKON KYyIbTYpbl, OCO3HAHHE TJ00aIHHOTO
XapakTepa 3KOJOTHYEeCKUX MpooieM;

o [JIAHMPOBAaHUE M OCYIIECTBICHUE JCHCTBUU B OKpYyXalolehd cpeae Ha
OCHOBE 3HaHUS 1eJIe YCTOWYUBOTO Pa3BUTHUS YEIIOBEUECTBA;

e paCIIMpPEHUE OTbBITA JEATEIHHOCTH SKOJOTHYECKOW HAMpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM 10 (PUBHKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

* chOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKU;

*OCO3HAHME  IIEHHOCTU  HAy4YHOW  JEATEIbHOCTH, TOTOBHOCTH B
mporecce u3ydeHuss — (QU3MKM  OCYHIECTBIATH  MNPOCKTHYIO U
UCCIIeI0BATENbCKYIO ACSTENbHOCTh HHIMBUIYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHBI

ITo3HaBaTeibHbIe YHUBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble JJornueckue aelicTBUs:
* CAaMOCTOSITEILHO  (OPMYJIMPOBaTH M AKTyallM3UPOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* OMPEACNATh UENU ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl WU KPUTECPUH HUX
JIOCTHDKCHMUS
* BBISIBIIATh 3aKOHOMEPHOCTM W MOPOTHBOPEYHS B  PACCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUAX;
e pa3pabaThIBaTh IIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a MMEIOIINXCS
MaTepuaIbHbIX U HEMAaTEPUAIbLHBIX PECYPCOB;
*BHOCUTh KOPPEKTHBBI B  JEATEIBHOCTb, OIIEHMBATh COOTBETCTBUE
pPEe3yJIbTATOB LEIAM, OLICHUBATH PUCKU MOCJIEACTBUM JEATEIBHOCTH;
* KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCIOBHUSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;
* Pa3BUBATH KPEATHBHOE MBIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBaTeIbCKHeE 1eHCTBUS:
* BJIAJICTh HAYYHOW TEPMHUHOJOTUEH, KIIOYEBBIMU TOHSITHUAMH W METOAAMHU
bu3uYeCKOl HAYKH;



*BJIAJICTh  HABBIKAMH  Y4COHO-HMCCIEAOBATEIHCKOH W MPOCKTHOU
JESATEIIBHOCTH B 00JacTH (U3HKH, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOUCKY METOJIOB PEIICHUS 3amaqy

buznIecKoro COJIepKaHus, IPUMCHECHHIO
Pa3TUYHBIX METOJOB TIO3HAHNS,

*BIAJCTh BHJIAMU JCSATCIBHOCTH 110 TIOJYYCHHIO HOBOTO  3HAHWI,
€ro HWHTepHpeTaluy, MpeoOpa3oBaHUI0 M TMPUMCHCHHIO B Pa3IUYHBIX
y4eOHBIX CUTyalusiX, B TOM YHCJIE TPU CO3JIaHUHM yYEOHBIX TPOSKTOB
B 001acTu GU3HKY;

*BBIABJISAITh  MPUYMHHO-CJICACTBEHHBIE  CBSI3U W aKTyaJlU3UPOBaTh

3a/1a4y, BbIJIBUTATh TUIIOTE3Y eé peleHus,
HaXxOJUTb apPTYMEHTHI JUISL  JTOKA3aTelbCTBA  CBOMX
YTBEPKIACHUN, 3aaBaTh MAapaMETPbl U KPUTECPUH PELICHHUS;
* AHAJIM3UPOBATH IIOJIy4YECHHBIE B xoJze peleHus 3a71a4u

pe3yNbTaThl, KPUTUYECKU OIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX yCIIOBUSX;

*CTaBUTh U (POpPMYyNIHpPOBAaTH COOCTBEHHBbIE 3aJaud B 0Opa30BaTENIbHOM
NESATETFHOCTH, B TOM YHCJIC TIPU U3YUCHUHN (DU3UKH,

e 1aBaTh OIIEHKY HOBBIM CUTYaITUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

eyMETh TMEPEHOCUTh 3HAHHWS TI0 (QU3NKE B MPAKTUYECKYIO 00JacTh
KU3HENIEATSIbHOCTH;

* YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

* BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI U PEIICHUS;

e CTAaBUTH MIPOOJIEMEBI U 33/1a4H, JIOMYCKAIOIINE albTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

*BIIAJICTh HAaBBIKAMU TMOJy4eHHUs WHGPOpManuu (PU3NIECKOTO CONEp KaHUS
U3 HMCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITEJIBHO  OCYIIECTBISTH
MOWCK, aHAJIW3, CHCTEMAaTH3allil0 H HHTEpHpeTanvo HHQOopMaIuu
Pa3TUYHBIX BUJIOB U (DOPM TIPE/ICTABIICHNUS,

* OIIEHUBATH JIOCTOBEPHOCTH HHPOPMAIINY;

* ICTIOJIb30BaTh  CPEACTBA MHGOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMI B  PEIMICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX U
OpraHU3alMOHHBIX 3aja4 c COOJI0/IeHUEM TpeOOoBaHMI
OPrOHOMHUKH, TEXHUKA O€30MacCHOCTH, TUTHEHBI, pPeCcypcocOepekeHusl,
IIPABOBBIX U ATUYECKUX HOPM, HOPM HHGPOPMAIIMOHHON 0€30MacHOCTH;

*CO371aBaTh TEKCTHI (DU3MUECKOTO COJACPKaHHWS B pa3IUYHBIX (opmarax
c yuéroM HazHadeHHWss HWHPOpMAIMM W  LEJIEBOW  ayJUTOPHH,
BBIOMpasi ONITUMATBHYIO (JOPMY MPEACTABICHUS U BU3YaTH3AIUH.

KoMMmyHHKaTHUBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:



* OCYLIECTBIISATh OOIIEHWE Ha YypoKax (U3UKK U BO BHEYPOUHOMU
JesITeNIbHOCTH;

e pacro3HaBaTh IMPEANOCHUIKA KOH(MIMKTHBIX CUTyalUd W  cMsr4arb
KOH(JIUKTHI;

* pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

* IOHUMATh M HMCIIOIH30BATh MPEUMYIIECTBA KOMaHAHON U WHAMBUIYAIbHOU
padoTHI;

* BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH € yuy€ToM OOLIuX
MHTEPECOB U BO3MOYKHOCTEH Ka)KJJ0T0 YieHa KOJUIEKTHBA,;

e IPUHUMATh LEJIM COBMECTHOW JIEATEIbHOCTH, OpPTraHU30BBIBATH |
KOOpAMHUPOBATh  JAEUCTBUS 1O €€  JOCTHKEHUIO:  COCTaBIISIThH
IUIAaH JEWCTBUM, paCIpElNessaThb POJU C YYETOM MHEHMM YYaCTHUKOB,
00CyXJaTh pe3ylbTaThl COBMECTHOM pabOTBHI;

* OLICHMBATh KAaueCTBO CBOETO BKJIAJa M KaXJOro YYaCTHUKAa KOMaHIbl B
OO pe3ynbTat Mo pa3paboTaHHBIM KPUTEPHSIM;

e [Ipe/JlaraTb HOBBIE MPOEKTHI, OIECHUBATh HAEH C TIO3UIMH HOBU3HBI,
OpPUTMHAJIbHOCTH, IPAKTUYECKONW 3HAUUMOCTH;

* OCYIIIECTBIISITh MO3UTUBHOE CTpaTEernuecKoe MoBe/IeHNE B
pa3IUYHbIX CUTYaIHsX, POSIBISITH TBOPYECTBO u

BOOOpakeHue, ObITh MHULIUATUBHBIM.
PeryasiTuBHbIe YHHBepcaibHbIe y4eOHbIe AelicTBUS
Camoopranmszanus:

* CAMOCTOSITEJIBHO ~ OCYIIECTBJIATH ~ TO3HABATENbHYIO  JCSITEIBHOCTh B
o0nacT (U3MKM W aCTPOHOMMHM, BBISABIATH MPOOJIEMBI, CTAaBUTh U
dbopmynrpoBaTh COOCTBEHHBIC 3aaUH;

* CAaMOCTOSITEJIBHO ~ COCTaBIATH  IUIAaH  pPEIICHUS  PacuéTHBIX U
KayeCTBEHHbIX 3a7ay, IUIAaH BBINOJIHEHUS [PAKTUYECKOH paboThl C
y4€TOM  HUMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
IPEATNIOYTEHUH;

e TaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

* pacCIIUPATH PaMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHHIH;

e IeNIaTh OCO3HAHHBII BBIOOpP, AapryMEHTUPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHUE;

* OLICHUBATh NPUOOPETEHHBIN OIIBIT;

* CIIOCOOCTBOBaTh  (DOPMHUPOBAHUIO M MPOSIBICHUIO  JIPYAULMH B
o0nacTu (PU3MKH, MOCTOSIHHO TOBBINIATHL CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:



* 1aBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

*BJIQJICTh HABBIKAMU  IIO3HABAaTEIbHOM pedJIeKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JIEVCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB
1 OCHOBAHUM;

* ICTI0JIB30BaTh MPHUEMBI peieKCUn il OIICHKH CUTYaIlluu, BEIOOpa BEPHOTO

pelieHus;

*YMETh OLICHUBATh PUCKH M CBOECBPEMEHHO MNPUHUMATH PELICHUS IO HX
CHIDKECHUIO;

e IPUHAMAaTh MOTHUBBl WM apPryMEHTBHl APYTUX IIPU aHAJINU3€ PE3YJbTaTOB
NEATEIbHOCTH;

e MPUHUMATH ce0s1, TOHUMAst CBOM HEIOCTATKU U JJOCTOWHCTBA,
e IPUHAMATh MOTHBBI M apTryMEHThl JAPYTHX IPH aHalM3e pPEe3yJIbTaTOB
NEATEIIbHOCTH,
e PU3HABATH CBOE MIPABO M MPABO IPYTUX HA OMINOKH.
B mporecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
mo (¢u3uKe ISt YPOBHSA CpEeIIHETO o01mero oOpa3oBaHUs y

00y4aroIMXCsl COBEPILIEHCTBYETCS AMOIMOHAJIBHBIA ~ UHTENIEKT,
npeanoararonuil copMIUpOBaHHOCTD:

* CAMOCO3HAHMS, BKJIFOYAOLIETO CIOCOOHOCTh IIOHUMATh CBOE
SMOLIMOHAJIBHOE  COCTOSIHUME,  BHUJEThb  HANpPABICHUA  Pa3BUTHS
cOoOCTBEHHOU SMOLIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CaMOPETYJIMPOBAHHUS, BKJIIOYAIOILIETO CaMOKOHTPOJIb, yMEHHE

NPUHAMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIIOCOOHOCTH
aJanTUPOBAThCS K OMOIMOHAIBLHBIM  HW3MCHEHUSIM W TPOSBIATH
rHOKOCTh, OBITH OTKPBITHIM HOBOMY;

e BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO IENH
U yClieXy, ONTHMH3M, HHHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATh, HCXOIS
U3 CBOMX BO3MOXHOCTEH;

*OMIIATUH, BKJIIOYAMOMIEH CINOCOOHOCTH  MOHUMATh  AMOIMOHAIHHOE
COCTOSIHME€  JPYTHX,  Yy4YWTBIBaTb  €r0  TpH  OCYIIECTBICHUU
OOIIeHMSI, CITOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

* COIMATILHBIX  HABBIKOB, BKJIIOYAIONMIUX  CIIOCOOHOCTh  BBICTPamMBaTh
OTHOIICHUS C JPYTHMH JIOAbMH, 3a00THTBCS, TIPOSBISATH HMHTEPEC
U pa3peniatb KOHGIUKTHI.

INPEAMETHDIE PE3YJIbTATDI



K xonmy oOyuenuss B 10 Knacce mpeaMeTHBIC PE3yJNbTaThl HA YriayOn€HHOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS] YMEHUM:
*[IOHUMaThb  pOJb  (PU3MKM B  SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
AKOJOTMYECKOM, COLMAIBHOM M ATUYECKOM cdepax NesTeNbHOCTH
YeJoBeKa, pojb M MeCTO (DU3MKM B COBPEMEHHON HAy4YHOM KapTHHE

MHUpa, 3HAYEHUE ONMCATEIBHOM, CHUCTEMATU3UPYIOLLIEH,
OOBACHUTENILHOW U TPOTHOCTHYECKOU byHKIMMA buzndeckoi
TEOpUU  — MEXaHUKH, MOJIEKYJIIPHOM busuku u

TEPMOJMHAMHUKH, POJb  (PU3MUECKOW Teopud B  (HOPMHUPOBAHUU
MPEACTABICHUHN O (PU3NYECKON KApTUHE MHPA;

epa3nuyaTh YCJIOBHS TPUMEHUMOCTH MoOJeied (u3ndeckux Ten u
poLeccoB (SIBJICHUI): HMHEpLMAIbHAs CUCTEMa OTCYETa, abCONIIOTHO
TBEPJIOE TEJNO, MarepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
cBOOOJHOE TMajieHue, a0COMIOTHO yhpyras jAedopmainus, aOCOIIOTHO
yapyroe u abCOJIOTHO HEYNpyroe CTOJIKHOBEHUS, MOJEIN

rasa, KUIKOCTUU TBEPIOTO
(KpuCTaIIMYecKoro)  Tejla, UJCalbHBIM  ra3, TOYEUHBIM  3apsf,
OJTHOPOJHOE JIEKTPUUYECKOE MOJIE;

* pa3IMyYaTh YCIOBUS (rpaHulIbl, o0macTn) MPUMEHUMOCTH
buznuecKux 3aKOHOB, MMOHUMATh BCEOOIIMIA Xapaxkrep
byHIaMEHTAIBHBIX 3aKOHOB WM OTPAaHMYEHHOCTH MCITOIH30BAHMS YaCTHBIX
3aKOHOB;

* AHAIM3UPOBATh MU OOBACHATH MEXAHMYECKUE MPOLECChl U  SBICHUA,
UCIIOJIb3Ys] OCHOBHBIE MOJOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKCHUS, (OPMYysbl KMHEMATUKH PaBHOYCKOPEHHOTO
JIBUXKEHUS, TpeoOpa3zoBaHus [amuiess Ajii CKOPOCTH U TEpeMelleHus,
3aKkoHbl HbIOTOHA, MNPUHLMI  OTHOCUTEIBHOCTH ['anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEPTUH, CBSA3b PAa0OTHI CHIIBI C M3MEHEHHEM MEXaHMUYECKOW HSHEepruw,
yCIOBUSL PABHOBECHS TBEPAOrO TeNa), MPHU ITOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMS HMITyJbCa U
MEXaHWYECKOI YHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

* AHAJIM3UPOBATh U  OOBACHATH  TEIUIOBBIE MPOLECCHl M SIBJICHUA,
UCIIONB3ysl OCHOBHbIE TmonokeHuss MKT u  3akoHbl MOJEKYISIpHON
GU3UKKN ¥ TEPMOAMHAMUKH (cBSI3b  JIaBIIGHHUS HUJEAJTBHOTO

rasa co cpenHeu KUHETUYECKOU
SHEPTrUE€N TEIJIOBOIO JIBMKEHUS W KOHIIEHTPAIlMEW €ro MOJIEKYI,
CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEW KHUHETHYECKOM IHEPTrHei



TEIUIOBOI'0 JIBUXKEHUSI €r0 YacTHIl, CBSI3b JABJICHUSA HACAIBHOIO rasa ¢
KOHIIEHTpaIlMell  MOJIEKYJI M  €ero  TeMIlepaTypod,  ypaBHEHHUE
MenpneneeBa—Knamneiipona, mnepBblid 3aKOH TEPMOJWHAMHUKH, 3aKOH



COXpaHEHHUsI JHEpPruu B  TEIUIOBBIX  Ipolieccax), TMpu  ITOM
UCIIOJb30BaTh MAaTEMATHUYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh yCIIOBUSI IPUMEHUMOCTH ypaBHEHUS
MenpneneeBa—Knaneiipona;
* AHAIM3UPOBATH U  OOBSACHITH DJICKTPUUECKUE SBJICHUS, HCHOJb3Ys

OCHOBHBEIC ITOJIOKCHU A )41 3daKOHBI 3JICKTPOANHAMUKH
(SaKOH COXpaHCHHA DJICKTPHUICCKOTO 3aps/aa,
3aKOH KyHOHa, IMIOTCHOUAJIBHOCTDL JJICKTPOCTATHYCCKOI'O

MOJIs, MPUHUMUI CYNEPHNO3ULIHMH  BJIEKTPUUYECKUX TNOJIeH, MpPU ITOM
yKa3blBas  yCIOBHMS IpUMEHMMOCTH 3akoHa KyioHa, a Taxxe
MPaKTUYECKH Ba)XKHbIE COOTHOIIEHUWS: 3aKOHbI OMa Il y4yacTKa LIeTH
U UL 3aMKHYTOM DJJIEKTPUYECKOM uenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsl apajes 11s1 31€KTpOIIn3a);

* ONMCHIBATh  (PU3MYECKHE  MPOUECChl W SBJICHUSA,  MCHOJb3Yd
BEJIMYMHBI: IIEPEMEUICHUE, CKOPOCTb, YCKOPEHHE, HMIIYJIbC Te€jla H
CUCTEMBbI T€J, CHUJla, MOMEHT CWIbl, JaBJEHUE, [OTEeHUHUAJIbHas
SHEprusi, KHUHETUYEeCKas DSHEpPrusi, MeXaHWuyeckas »HHeprusi, pabdora
CWJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHIIa
YOPYTOCTH, CHJIa TPEHUS, MOLIHOCTb, SHEPIHsl B3aWMOJCHCTBHS Tena
c 3emnéil BOMM3M €€ MOBEPXHOCTH, SHEPIrUs YHpyroi naedopManuu

NPYKUHBL, KOJIMYECTBO  TEIJIOTHI, aOCOIOTHAs TeMIepaTypa
Tena, paboTa B TEpPMOAMHAMMKE, BHYTPEHHSISI SHEPrUsl HUIACAIbHOTO
OJTHOATOMHOTO  Tras3a, pa0oTa HJealbHOIO0 Trasza, OTHOCHTENIbHas
BIQXHOCTh  Bo3ayxa, KIIJ[ wuaeanpHOro  TEmIOBOrO JBUTATENs;
ANEKTPUYECKOE  MOJE,  HAOpsDKEHHOCTh — 3JIEKTPUYECKOro  IOJI,
HaMpsOKEHHOCTh TOJII  TOYEYHOI'o 3apsja WIM 3apsDKEHHOro Iiapa
B BAKyyME€ U B JUDJIEKTPUKE, TMOTECHLHAT 3JIEKTPOCTATUYECKOIO
MOJISI, PA3HOCTh  TOTEHIMAJIOB, ANEKTPOJABIKYIIAs  CHJia,  CHJIa

TOKa, HAIIPSKEHUE,MOIIIHOCTh TOKa, IIEKTPUYECKas
€MKOCTh  IUIOCKOI'O KOHJAEHCATopa, CONPOTHUBICHHE YyYacTKa Ienu C
[OCJIENOBAaTEIbHBIM M IApaJUICIbHBIM  COEAVMHEHUEM  PE3UCTOPOB,
AHEPTHUs ANEKTPUUECKOTrO MOJIsI KOHAEHCATOpa,;

* 00BACHATH 0COOEHHOCTH IPOTEKaHUs duznuecKkux SIBJICHUI:
MEXaHUYECKOE JBWKEHWE, TEIUIOBOE JBH)KCHUE YacCTHIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOEIBIKEHHE, aupohys3us,

UCIIApEHUE, KHIICHUE " KOHJICHCALUs,

IUIAaBJIEHUE W KpUCTAJUIM3alus, HaIIPaBJIEHHOCTh TEIUIONEPEIAUH,

ANEKTPU3aLMsl TeJl, HKBUIIOTCHIMAIBHOCTh IIOBEPXHOCTH 3apsyKEHHOIO
IIPOBOJIHHKA;

* IPOBOJUTh HCCJIEJOBAHUE 3aBUCHUMOCTH OJHOW (DHU3MUECKON BEIMYUHBI



OT Ipyroiic  HMCHOJb30BAaHUEM  NPSIMBIX  HU3MEPEHUM, TpPU  ITOM
KOHCTPYUPOBATh YCTaHOBKY, (buKCUpoOBaTH pe3yJIbTaThl
MOJIyYEHHOM  3aBHUCHUMOCTHU duzngeckux BEJIMYUH B BUJIC
rpa@ukoB ¢ y4€ToMm



aOCOJTIOTHBIX TIOTPENTHOCTEH U3MEPEHUM, JIeJIaTh BEIBOBI 110 PE3yIbTaTaM
UCCJICIOBAHMUS;

* IPOBOJINTh ~ KOCBEHHbIE  HU3MEpEeHHs  (U3MYECKUX  BEJIMYMUH, [PHU
9TOM BBIOMpaTh  ONTUMAJIBHBIA  METOJl  W3MEpPEHHUs, OIICHUBATH
aOCOJIIOTHBIE ¥ OTHOCHUTENIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHN;

*IPOBOJWTH  OMBITBI 1O  TMPOBEPKE  MPEIIOKEHHOW  THUIOTE3HI:
MJIAHUPOBATh IKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJTU3UPOBATH TOJYUCHHBIE PE3yJbTaThl M JelaTh BBIBOJ O CTaTyce
IIPEVIOKEHHOM TUNOTE3BI;

e COONIO/IaTh TpaBWiIa OE30MACHOTO TpyJa MPU MPOBEACHUU HUCCIETOBAHUI
B paMKax y4eOHOro  JKCIIEpUMEHTa, TMpakTUKymMa U  y4eOHOo-

HCCIIeIOBATENIbCKON U MIPOCKTHOM NEeATETbHOCTH C
UCIIOJIb30BAHUEM  U3MEPUTEIBHBIX  YCTPONCTB ©  JabOpPaTOPHOTO
o0opynoBaHus;

epemaTh  pacy€THBIE  3aJayd €  SBHO  3aJaHHOM M HESABHO
3alaHHON (U3UUECKON MOJENIbI0: HAa OCHOBAaHWU aHaJIW3a YCIIOBUS
000CHOBBIBATh BHIOOp (DU3MYECKON MOJEIN, OTBeYaroen

TpeOOBaHUSAM 3aJa4M, IPUMEHSTh dopMynbl, 3aKOHBI,

3aKOHOMEPHOCTH U MOCTYJIaThl PU3NYECKUX TEOPUM TIpH
WCIIOJIb30BAaHUM MaTEMaTUYECKUX METOIOB PEIICHUS 3a7ad, MPOBOIHUTH
pacy€Thl Ha OCHOBAaHMHM HMEIOUIUXCS  JIaHHBIX, AaHAJIU3UPOBATH
pe3yiabTaThl W KOPPEKTHUPOBATh  METOABI  pPEHICHHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

epemaTh KAdeCTBCHHBIC 3a/layd, TPeOyIHne NPUMEHEHUS 3HAHWK U3
pPa3HBIX pa3lieNioB Kypca (U3MKH, a TakKe WHTETrpaluud 3HAHUNA U3
JIPYTUX TIPEJAMETOB  €CTECTBEHHO-HAyYHOTO  IIMKJIA:  BBICTPAUBATh
JIOTUYECKYIO IETIOYKY PACCYXKJIEHUW C OMOpPON Ha W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYCCKUE SIBIICHHUS,

* ICTIONIb30BaTh TEOPETHYECKHUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB ~ PabOThl  M3MEPUTEIBHBIX  NMPUOOPOB,  TEXHUYCCKUX
YCTPOUCTB M TEXHOJIOTHYECKUX MTPOIIECCOB;

e IPUBOJUTH TIPUMEPHl BKJIaJa POCCHHCKUX | 3apyOCKHBIX YUIEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTUE TCXHUKU U TEXHOJOTHIA;

* AHAJIU3UPOBATH u OIICHUBATH MIOCIIC/ICTBUS OBITOBO u
MPOU3BOJICTBEHHOW  JIESITEILHOCTHU YeJoBeKa, CBSA3aHHOM C
bu3HUeCKUMHU TMPOIECCaMU, C TO3UIUN IKOJIOTHIECKON 0€30MMacHOCTH,
OpPEICTaBICHU O palMOHAJBbHOM MPUPOJONOJIb30BAHUM, a TaKke
pPa3yMHOM HWCTIOJIB30BAaHUU JOCTM)KCHUN HAyKW W TEXHOJOTHH IS



JATbHEUIIIETO Pa3BUTHUSA UEJIOBEUECKOIo OOIIECTBA;



* IPUMEHSTh pa3uyHbIC CrocoObl paboThI c uHdopmarmein

(u3nyeCcKOro coaepkaHus C HCHOJIb30BAaHUEM

COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJOTUH, IpH
ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUU JJIS
MOMCKa, TMepepadOTKM W  MPEIbsABICHHUS  y4eOHOM W Hay4yHO-
NOMYJISIPHOH ~ MH(pOpPMAIMU, CTPYKTYPUPOBAHHUA U  HHTEPHpPETALUU
uHpopMaLuu, HOJIYYEHHOU u3 pa3IUYHBIX UCTOYHHKOB,
KPUTHYECKH aHAIU3UPOBAThH HOJTy4aeMy1o UHpOpMaALIUI0 U
OLICHMBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM,
TaKk MU Ha OCHOBE aHAJIW3a UCTOYHUKA MH(POPMALIHH;

* IPOSIBIIATH OpraHu3allMOHHbIE 17} MI03HABATEJIbHbBIE YMEHHUS
CaMOCTOSITEJIBHOIO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B IpoLEcCe
BBIIOJIHEHMSI IPOEKTHBIX M Y4eOHO-HUCCIEA0BaTENbCKUX PaloT;

epaboTaTh B TPYyNIE C HCIOJIHEHUEM pA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUTAaHUPOBATh PabOTy IPYIIIbI, PALIMOHAIBHO PACHPECNISITh AeATENbHOCTh
B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATH BKJAJ KaXKIOr0 M3
YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMAaTPUBAEMO MPOOIEMBI;

* IPOSIBIISAITh MOTUBAIMIO K Oynylied npodecCUOHANbHON NeATEIbHOCTH IO
CIEIHATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOdHIIS.

K koniy oOyuenuss B 11 knacce npelMeTHbIE PE3ylbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

e [IOHMMaTh poOJIb (GU3UKK B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIbHOM W O3TUYECKOM cdepax esITeIbHOCTH YEJIOBEKa, pPOJib U
MecTo (U3MKA B COBPEMEHHOW HAay4YyHOM KapTUHE MHpa, pPOJb
ACTPOHOMHMHU B NPAKTUUYECKOW AEATEIBHOCTH YEJIOBEKAa M JajbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OMMCaTEIbHOM,
CHUCTEMATU3UPYIOLIEH, 00BSICHUTEIILHOM U MPOTHOCTHYECKOU
byHKUMA  (PU3MYECKOW TEOPUU — DIIEKTPOJUHAMUKH, CICIHAIBHON

TEOPHH OTHOCHUTEIBHOCTH, KBAHTOBOH (HU3HMKH, pOJIb (HU3UICCKOU
Teopur B (HOPMUPOBAHUU TMPEACTABICHUNH O (HUIUUECKON KapTHHE
MHpa, MeCTO (PU3WYECKOM KapTHUHBI MHUpa B  o0wmIEM  psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEJICTABICHUNA O IPUPOJIE;
epa3nmuyaTh YCJIOBHS TNPUMEHHMOCTH Mojened (Qus3nyeckmx Ten U
MPOIECCOB (SIBJICHUI): OJHOPOJHOE DJIEKTPUUYECKOE U  OJIHOPOJHOE

MarHuTHOE TIOJsl, TapMOHUYECKHE  KojeOaHusd,  MaTeMaTUYeCKUU
MAasITHUK, WJI€AJIbHBIN NPYKUHHBIN MAasITHUK,
FapMOHHUYECKUE BOJIHBI, UJIeanbHbIN

KoJieOaTeIbHbI KOHTYpP, TOHKas JIMH3a, MOJCJICH aroMa, aTOMHOTO sjIpa
1 KBAHTOBOM MO/ICJIM CBETA;



* pa3nuyaTh YCIOBHS (rpaHulIbl, o0JiacTu) MMPUMEHUMOCTHU
buzruecKkux 3aKOHOB, NOHUMATh BCEOOIINiA XapakTep
GyHIaMEHTATBHBIX  3aKOHOB W  OTPAaHWYCHHOCTh  HCIIOJIB30BAHUS
YaCTHBIX 3aKOHOB;



¢ AHAJIM3UPOBATH " 00BACHSITH QJICKTPOMArHuTHLIC IMPpOUECCChI n

SABJICHUSA,  UCIOIb3YS OCHOBHBIE MOJIOKEHUS u 3aKOHBI
ANEKTPOJMHAMUKN U CIICIIMAILHON TEOPHUH OTHOCUTEIbHOCTHU
(3aKoH COXpaHEHUsl DJIEKTPUUYECKOIrO 3apsna,
cuia Awmmnepa, cuna JlopeHia, 3aKOH
ANEKTPOMAarHUTHOM  WHAYKIHH, MIPaBUIIO Jlenua, CBSI3b
OJC caMOMHIOyKIMM B  DJIEMEHTE  DJJIEKTPUYECKOM  Lenu  co
CKOPOCTBbIO HM3MEHEHUS CHUJIBI TOKa, MOCTYJaThl

CICHMAIBHOM  TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);
e AHAIM3UPOBATh M  OOBSACHATHL KBAHTOBBIE TIPOLIECCHI W  SIBJIICHMUS,

UCTIOJNB3YS TIOJIOKEHUS KBaHTOBOU (U3HUKH (ypaBHEHHE
OuiHmTerHa s Gotodddekra, TEpBHII U BTOpPOU
nmoctynatel  bopa, TPUHITATT COOTHOIICHUS

HeonpeaenéHHocTell ['eii3eHOepra, 3aKOHBI COXPaHEHUs 3apsA0BOTO U
MacCoOBOTO 4YWCEI M DHEPrHM B  SJIEPHBIX PEAKUUsIX, 3aKOH
PaAMOaKTUBHOIO pacnaja);

* OIIMChIBATh (1)I/ISI/I‘ICCKI/I€ IMPpOUECCChI 151 SIBJICHUA, HCIIOJIb3YA
BCIIMYHUHBI. HaHpH)I(éHHOCTB QJICKTPUICCKOT'O I10JIA, IIOTCHIO M AJI
QJICKTPOCTATHUYCCKOI'O ITOJIA, Pa3HOCTDb ITIOTCHIIMAJIOB,

AJEKTPOABWKYILAS  CHJIa, WHAYKIHWS MArHUTHOTO IIOJII, MAarHUTHBIN
NOTOK, cuila AMnepa, HWHAYKTUBHOCTb, OJJIEKTPOABMKYLIAs  CuUJa
CaMOMHIYKIIMM, OHEPrus MAarHUTHOIO II0JIs IIPOBOJAHUKA C TOKOM,
PENATUBUCTCKUM  UMILYJIbC,  IIOJIHAs  DHEPIUs, OHEPrus  IOKOs
CBOOOMHOM YacTULbI, SHEPTrUs U HUMIYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTU CBA3M Spa;

* 00BACHATH O0COOEHHOCTH POTEKaHUs (u3nuecKux  SIBJICHUI:
AJIEKTPOMarHuTHas UHAYKLNSA, CaMOMHIYKIUS, pe30oHaHc,
uHTEeppEepeHus BOIH, TU(paKIUs, IUCIEPCUs, MMOJHOE

BHYTPEHHEE oOTpaxeHue, poTodnekrpudaeckuii sdpdekt (poTodrddexr),
anbda- u Oera-pacmaabl sjiep, ramMma-usziydeHue sjaep, (unyeckue
NPUHIIUIBI CIIEKTPAJIbHOTO aHaJIn3a U paboThI Jia3epa;

* ONIPENETSATh HANpPaBICHHE WHIAYKIMM MArHUTHOTO TIOJISI TPOBOJHHUKA C
TOKOM, ciibl Amriepa u cuiibl Jlopenna;

* CTPOUTH U300paKE€HUE, CO3/1aBaeMOE INIOCKUM 3€pKaJIOM, TOHKOHN JIMH30H, U
pacCUUTHIBATh €r0 XapaKTEePUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATraloOIUe€ aCTPOHOMUYECKUE TOHSITHUS, TEOPUH
Y 3aKOHBI JIJI1 aHalv3a ¢ OO0BbsACHEHUs (U3MYECKUX IMPOIECCOB,
MIPOUCXOIAIUAX B 3BE31aX, B 3BE3HBIX CHUCTEMaX, B
MEXTaJIaKTHYECKOM Cpelie; NBMKEHHUS] HEOECHBIX TeJl, HBOJIIOIMU 3BE3 U
BcenenHnoi;



* IPOBOJIUTH  UCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH C
UCII0JIb30BaHUEM PSAMBIX U3MEpPEHUH, npu 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (buKcupoBaTh pe3yJbTaThl
IIOJIyYEHHOM  3aBUCHUMOCTHU



duznyeckux BEJIMYNH B BUJIE rpadukoB C y4€TOM
aOCOJIIOTHBIX TIOTPEITHOCTEN U3MEpPECHU N, JeJ1aTh
BBIBO/IbI 1o pe3yibTaTaM UCCIIEIOBAHUS;

* IPOBOJINTh ~ KOCBEHHbIE  W3MEpEeHHs]  (U3MYECKUX  BEJIMYMUH, [pHU
9TOM BBIOMpaTh  ONTHUMAJBHBIA  METOJl  U3MEpPEHHs, OIICHUBATH
aOCONIOTHBIE M OTHOCHUTENIbHBIE IMOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX
U3MEPEHN;

*[IDOBOJIUTH ~ ONBITBI O  MPOBEPKE  MPEAJIOKEHHON  THIIOTE3BI:
IUTAHUPOBATh JKCIEPUMEHT, COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY,
AHAJIU3UPOBATh NOJYUECHHBIE pPE3YJbTaThl M J€JaTh BBIBOJ O CTaTyce
PEAIOKEHHON TUIIOTE3BI;

* OIIMCHIBATh METO/IbI MTOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

* COONIO/IaTh MpaBUjia 0E30MaCHOTO TPYyAa NPHU MPOBEJACHUU MCCIECIOBAHUM B
pamMKax  y4yeOHOro  SKCIIEpUMEHTa, MpakTUKyMa W  Yy4eOHO-
UCCIIEN0BATEIbCKOMN U MIPOEKTHOM NEeATEIIbHOCTH c
UCIIOJIb30BAHUEM  HM3MEPUTEIBHBIX  YCTPOMCTB UM J1a0OpaTOpPHOTO
o0opynoBaHus;

epelmIaTh  pPACYETHBIE  3aJaud €  SBHO  33JJaHHOM U HESABHO
3aJlaHHON (PU3MYECKOW MOJENbl0: Ha OCHOBAaHMM aHAlu3a YCJIOBHUSA
BbIOMpATh (PU3WYECKHE MOJENM, OTBeyarolue TpeOOBaHUIM 3aJauH,
OPUMEHATh (OpPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
du3nUecKux Teopui Mpu UCIOJIb30BAaHUU

MaTeMaTHYECKUX METOJ0B penieHust 3ajaad, MNpOBOJIHTH
pacy€Thl Ha OCHOBaHUM MMEIOLIMXCS  JAHHBIX, aAHAJU3UPOBATH
pe3ynbTaThl ¥ KOPPEKTHUPOBATb  METOABI  PELICHHS €  YYETOM
NOJIyYEHHBIX PE3YIbTaTOB;

epelIaTh KauyeCTBEHHbIC 3aJauM, TpeOyrolue MPUMEHEHHUs 3HAHUN U3
pa3HbIX pa3lieNioB Kypca (U3MKM, a TakkKe HHTEerpaluud 3HAaHUA U3
OPYTUX TPEIMETOB  €CTECTBEHHO-HAYYHOTO  IMKJA:  BBICTPaUBaTh
JOTUYECKYIO IIENMOYKY PACCYKIEHUN C OMOpOM Ha W3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NYECKUE SBICHHUS;

* ICTIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS JII OOBSICHEHUS OCHOBHBIX
NPUHIUIOB  pabOThl  U3MEPUTEIBHBIX  MPUOOPOB,  TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MTPOLIECCOB;

* IPUBOJIUTh TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJOTHH;

* AHAJIM3UPOBATH U OIICHUBATh NOCJIEACTBUS OBITOBOI "
MIPOU3BOACTBEHHON  JE€ATEIbHOCTH YeJI0BEeKa, CBSI3aHHOM c
(Gu3HMUEeCKUMHU TPOIECCaMU, C MO3ULUNA IKOJIOTHYECKON 0e30MacHOCTH,



HpeI[CTaBJ'IeHI/Iﬁ 0 panyvoOHAJIBbHOM HPUPOAOIIOIIB30BAHMHU, ad  TAKIKC
Pa3yMHOM HCIIOJIb30BAHUHU I[OCTI/I)KGHI/II\/JI



HAYKMd M TEXHOJOTMW JUIS JajJbHEHMIIEr0 Pa3BUTUSA YEIOBEUYECKOIO
00111eCTBA;

o IPUMEHSTH pasInYHbIe CITOCOOBI paboThI c uHpopmaruen
(bu3HIeCcKOTo coepKaHus C HCIOJIb30BAaHHEM

COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJOTHH, TMpHU
ATOM HCIIOh30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC TEXHOJIOTUH IS
MOMCKa, TepepadOTKU W  TPEABSABICHHS  Y4eOHOM W Hay4dHO-
MONyJIIpHOH  WHGOPMAIMU, CTPYKTYPUPOBAHUS W  HWHTEPIPETALHH
uHdopMarnmu, MOJTy4YeHHOM nu3 Pa3IMYHBIX WCTOYHHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOJTy9aeMYytO uHpopManui0 U
OIICHUBATh e€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIUXCS 3HAHWH,
TaK ¥ Ha OCHOBE aHAJIW3a UCTOYHUKA HH(POPMAIIHH;

* IPOSIBIISITH OpraHU3aIMOHHbBIE u IO3HaBaTEeIbHEIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHHUsT  HOBBIX 3HAHWUW B Mpolecce
BBITIOJTHCHHS TIPOSKTHBIX M YU4€OHO-HCCIICIOBATEILCKUX PadoT;

epaboTaTh B TPYIIE C HCIOJIHCHHUEM pAa3JIMYHBIX COIHMAIBHBIX POJICH,
IJIAaHUPOBATh Pa0OTy TPYIIIIBI, PAIMOHATBLHO PaclpeaesaTh IeITeIbHOCTh
B HECTAHJIAPTHBIX CUTYaIUAX, aJ€KBATHO OICHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIHI B PEIICHHE paccMaTpUBaeMOU TPOOIEeMBbI;

* IPOSIBJIATh MOTHUBALIMIO K Oyaymieil mpodeccuoHaNbHON JESTENBHOCTH IO
CIEIUATBHOCTAM (PUBHKO-TEXHUUYECKOTO MPOdUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
KosnunuyectBo 4yacos DJIEKTPOHHBIE
Ne HanmenoBanue pa3aejioB 1 TeM (undposrie)
KonTtpoabubie | IlpakTnueckue
n/n NMPOorpamMmMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. HAYYHBIA METO/ ITO3HAHUS ITIPUPO/IbI
1.1 Hayunsbrii MeTo1 o3HaHUS TPUPOIBI 6
Uroro no pazneny 6
Pa3nen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnaamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Uroro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1
3.2 Tepmoannamuka. TennoBeie MalIMHbBI 20 1
313 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 1
' TIEPEXO/IbI
Uroro no pazaeny 49
Paznen 4. QJJIEKTPOJAUHAMUKA
4.1 DNEeKTPUYECKOE TOJIe 24 1




4.2 IToCTOSIHHBIN 2IIEKTPUYECKUN TOK 24
4.3 Toxku B pa3InyHBIX cpenax 6
Hroro no pasneny 54
Paznen 5. PUSUUECKHUA TIPAKTUKYM
5.1 Pu3nYecKuil NPaKTUKYM 16 16
Hroro no pazaeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170 16




11 KITIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM uugposbIe
Ne i/m P Kontpouabnbie | IIpakTuuyeckue (tmupp )
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 DNeKTpOMarHuTHAs MHIAYKINS 13 1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue Koye6aHus 10
2.2 DeKTpOMarHUTHbIE KoJeOaHus 15
)3 MexaHnyeckue 1 3J1eKTPOMarHUTHbIE 10 |
BOJIHBI
24 Ontuka 25 1
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBsl CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 dusuka atoma 5

4.3 @du3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5




HacCTHuIx

Hroro no paszneny

25

Pasnea S. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12
Wroro no pazaeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 OuU3NYECKU MPAKTUKYM 16 16
Uroro no pazneny 16
Paznen 7. OBOBILIAIOIEE IOBTOPEHUE
CucreMaruzamus 1 00o0IeHne
71 MIPEIMETHOTO COAEPKAHUS U OTbITa 15
’ NesITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3yueHuu Kypca gusuku 10 — 11 kiaccos
Uroro no pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




INOYPOYHOE IIVTAHUPOBAHME 10 kaacc

KosanuecTBo 4acoB DJIeKTPOHHBIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoarnere | Mpakrueckue fl[?oy‘leﬂldﬂ :)lﬁl()l;l;onaTenbﬂme
padoThI padoThI pecypebi
. ®usnka — GyHLAMEHTaIbHAS HAayKa O . 1.09.2023 https://m.edso.ru
OpUpoIe
) Hay4HbIif MeTOI TO3HAHUS U METOIbI ! 4.09 https://m.edso.ru
UCCIIeJOBaHUsI (PU3UUECKUX SIBIICHUM
DKCIIEPUMEHT U TEOPHS B TIPOIIECCE >.09 https://m.edso.ru
3 no3HaHus npupoasl. Habmonexnue u 1
SKCIIEPUMEHT B (DU3HKE
4 CriocoObl U3MepeHHst PU3NIECKUX BEIUYUH 1 6.09 https://m.edso.ru
AOCONIOTHASA ¥ OTHOCHUTEIbHAS /.09 https://m.edso.ru
5 HOTPEITHOCTH U3MEPEHHN (PU3MIECKHX 1
BEIMYHH
MopenupoBanue B pusuke. Posb 1 mecto 8.09 https://m.edso.ru
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON |
HAYYHO# KapTHHBI MDA, B IPAKTHYECKOI
JIEeATEIbHOCTH JIFOACH
Mexanunueckoe apuxenue. CucreMa orcyera. 11.09 https://m.edso.ru
OTHOCHTEIHHOCTh MEXaHHUECKOTO JIBUIKCHHSI.
/ [Mpsimast 1 0OpaTHast 3a1a4l MEXaHUKH !
g Panmyc-BekTop MarepuaibHON TOUKH, €ro ! 12.09 https://m.edso.ru
HPOCKIMU Ha OcH KoopauHaT. Tpaekropusi.
[Tepememienue. Cxopocth. VX npoekiuu Ha
OCH KOODJMHAT




PaBHOMEpPHOE IIPAMOIIMHEHOE IBUKEHHUE.
I'paduueckoe onrcanue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBU)KCHHUS

14.09

https://m.edso.ru

10

CrnosxeHue nepeMenieHnid 1 CKOPOCTEH.
Pemenue 3anau

15.09

https://m.edso.ru

11

HepaBnomepHoe nuxeHne. MrooBeHHas
CKOpOCTh. Yckopenue. [Ipsamoinaeitnoe
JIBUJKEHHE C MIOCTOSTHHBIM YCKOPEHUEM

18.09

https://m.edso.ru

12

['paduueckoe onrcanue NPsIMOITMHEHHOTO
JIBUKEHUS C IIOCTOSHHBIM YCKOPEHHUEM

19.09

https://m.edso.ru

13

CBoboHOE MajieHue. Y CKopeHue
cBOOOTHOTO Ta/ieHHsl. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHH U UX rpaduKu

20.09

https://m.edso.ru

14

JIBmxeHue Tena, OpOIIeHHOTO MOJT YITIOM K
TOPU30HTY

21.09

https://m.edso.ru

15

KpuBonuneiinoe npuxenue. [[Bmxenue mo
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacrora.
LleHTpOoCTpEeMHUTENIBHOE U TIOJIHOE
YCKOpEHUE

22.09

https://m.edso.ru

16

KonTpomnpHast paboTa mo Teme
"Kunemartuka"

25.09

https://m.edso.ru

17

IlepBb1it 3axk0oH Hprotona. Muepuuansusie
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIbHOCTH [ ammiies.
HeunepnuanbHabie cCUCTEMBI OTCUETA

26.09

https://m.edso.ru




27.09



18 Cuua. PaBHopeiicTByromast cuina. Bropoi 27.09 https://m.edso.ru
3akoH Herotona. Macca
19 Bsaumonetictue Ten. Tpetuii 3aKoH 28.09 https://m.edso.ru
HrroTona
20 [puHIHUT Cymepno3uiy cuil. Pererne 29.09 https://m.edso.ru
3aj1a4 Ha IPMMEHEHUE 3aKOHOB HproToHa
3aKOH BCEMHPHOTO TATOTCHHSI. 2.10 https://m.edso.ru
21 DOKBHUBAJIEHTHOCTh I'PABUTALMOHHON U
UHEPTHOM MacChl
9 Cuiia TSHKECTH M YCKOPEHUE CBOOOIHOTO 310 https://m.edso.ru
najeHus
JIBrxeHne HEOECHBIX TEI U UX 4.10 https://m.edso.ru
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbI Kermiepa
24 Cuua yrpyroctu. 3akoH I'yka. Bec tena >.10 https://m.edso.ru
Cuna tpenus. [Ipuposa v BUIBI CHIT 610 https://m.edso.ru
25 TpeHus. JIBUKeHHE B KUIKOCTH U rasze ¢
YYETOM CHIIBI COMTPOTHUBIIEHUS CPEIBI
%6 Iasnenue. ['mapocTaTnueckoe AaBJICHHE. .10 https://m.edso.ru
Cuna Apxumena
AGCOIIIOTHO TBEPOE TEJIO. 10.10 https://m.edso.ru
27 [ToctynarenbHOE M BpaliaTeabHOE
JBIDKEHHE TBEPIOTO TeJa
)8 MOMEHT CUJIBI OTHOCHUTEIBHO OCH 11.10 https://m.edso.ru
Bpauienus. [1ne4o cuisl
29 CroXXeHHe CHJI, TPUIOKEHHBIX K TBEPAOMY 12.10 https://m.edso.ru




teiny. LleHTp TskecT Tena. Y cnoBus
paBHOBECHS TBEPIOTO Teia. Buabl
paBHOBeECHs

30

Pemenue 3amau

13.10

https://m.edso.ru

31

KonTtponsHas padota no teme "/[unamuxka.
CraTtuka TBepnoro rtena"

16.10

https://m.edso.ru

32

NMiynbc MaTepUaIbHONW TOYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBbI MaTEPUAJIbHBIX TOYEK. TeopeMa o
JIBUKEHUH LIEHTpa Mace

17.10

https://m.edso.ru

33

HMiynbC cuiibl M USMEHEHHE UMITYJIbCa
Tena. 3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

18.10

https://m.edso.ru

34

MoOMEHT uMIysIbca MaTEPUAIBHON TOYKH.
IIpencrasienue 0 COXpaHEHUH MOMEHTA
HMILYJIbCA B LEHTPAJIBHBIX IOJIAX

19.10

https://m.edso.ru

35

Pemenue 3amau

20.10

https://m.edso.ru

36

PaboTa cusbl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe
npeJCcTaBiIeHue paboThl CUIIbl. MOITHOCTD
CHJIBI

23.10

https://m.edso.ru

37

Kunernueckas sueprus. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEPruu
MaTepuaIbHON TOYKH

24.10

https://m.edso.ru

38

IToTeHnManpHbIE U HEMOTEHIUAIIBHBIE
cuisl. [loreHnmansHas sHeprusa. Bropas
KOCMMYECKasi CKOPOCTb

25.10

https://m.edso.ru




39

Tpetbs KocMuyeckas ckopocTb. CBs3b
paboThI HEMOTEHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOW SHEPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOUN DHEPTUn

26.10

https://m.edso.ru




VYrpyrue u Heynpyrie CTOJIKHOBEHUSI. 27.10 https://m.edso.ru
40 YpasHeHue bepHymm nis uaeanbHON
KHJIKOCTH
A1 KontposbHas padoTa o Teme "3aKoHbI 6.11 https://m.edso.ru
COXPAHEHHUsS B MEXaHUKe"
PazButne npeacraBiaeHuit o mpupoe /.11 https://m.edso.ru
42 Ter1oThl. OcHOBHBIE NoJI0keHnss MKT.
Huddysus. bpoyHoBckoe IBUXKEHHE
CtpoeHue ra3o00pa3HbIX, )KUAKUX U 8.11 https://m.edso.ru
43 TBEPABIX TEJ. XapaKTep ABUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BEILIECTBA
Macca u pazmeps! MoJsIeKyI (ATOMOB). 2.11 https://m.edso.ru
44 KomnnuectBo BemecTsa. [locrossunas
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. 10.11 https://m.edso.ru
[IIkana [enbcus
46 Pelenue 3a1au 13.11 https://m.edso.ru
47 WneanpHeblii ra3. ['a30Bbie 3aKOHBI 14.11 https://m.edso.ru
43 VYpaBuenune Menneneesa-Knaneipona. 15.11 https://m.edso.ru
Penrenue 3agau
49 AbGcomoTHas TeMiepaTypa. 3aKoH 16.11 https://m.edso.ru
JlanpTOHA
50 M3onpomueccs B HI€aIbHOM rase ¢ 71 https://m.edso.ru

HNOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA




51

I'padmyeckoe npeacraBneHue
M30TIPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

20.11

https://m.edso.ru

52

OcHoBHoe ypaBHenne MKT

21.11

https://m.edso.ru

53

Pemenue 3amau

22.11

https://m.edso.ru

54

CBs3b a0COJTIOTHOM TeMIepaTyphbl
TEPMOJIMHAMHYECKON CUCTEMBI CO CpeTHEN
KWHETUYECKOW PHEPrHel MoCTyNaTeIbHOro
TEIUIOBOT'O JBHKCHHS €€ YaCTHII

23.11

https://m.edso.ru

55

O0600111eHYE U CUCTEMATU3ALIMS 3HAHUM IO
Teme "OcuoBsl MKT"

24.11

https://m.edso.ru

56

Kontponsnas padora o Teme "OCHOBBI
MKT"

27.11

https://m.edso.ru

57

TepMmoauHamMuueckas cuctema. 3aaHnue
BHEIIHMX ycnoBui uis T/1 cucteMst.
BHemHne u BHyTpEeHHUE TapaMETPBI.
[TapameTpsl T/l cuctembl Kak cpeaHue
3HAYEHUS BEIWYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

28.11

https://m.edso.ru

58

HyneBoe Hauano TepMOaUHAMUKH.
CamonpousBosbHas penakcanus T[]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

29.11

https://m.edso.ru

59

Moaens naeaisLHOTo rasa B
TepMOJUHAMUKE. Y CIIOBUS MPUMEHUMOCTH
3TON MOJENN

30.11

https://m.edso.ru

60

VYpasHenne MeHneneena-Kianelipona u
BBIPAKCHUE NI BHYTPEHHEN SHEPrUuu

1.12

https://m.edso.ru




61

BeIpaxenue 111 BHyTpEHHEN SJHEPruu
OJIHOATOMHOT'0 MAEAIBHOIO rasa.
KBazucratnueckne u HECTaTUUECKHE
IIPOLIECCHI

4.12

https://m.edso.ru

62

DnemMeHTapHas paboTa B TEPMOJMHAMHUKE.
Brruncnenue paboTsl mo rpaduky mnpoiecca
Ha pV-auarpamme

5.12

https://m.edso.ru

63

Temnonepenaya kak crnocod M3MEHEHUs
BHyTpeHHeil snepruu TJl cucremsr 6e3
COBEPILICHUSI pabOThHI

6.12

https://m.edso.ru

64

KOHBCKI_[I/I}I, TCIUIONPOBOJHOCTD,
H3JTyUYCHUC

7.12

https://m.edso.ru

65

KommuectBo Temmorsl. TemnoéMKocTh Tea.
YaenpHasd u MOJISIpHaA TEIUIOEMKOCTH
BEILIECTBA. Y AeJbHas TEII0Ta CropaHus
TOIIJIMBa

8.12

https://m.edso.ru

66

Pacuér konmmuecTBa TEIUIOTHI pu
TCIIOIICpEAavC

11.12

https://m.edso.ru

67

[Tonsarue 06 anrabaTHOM TIpoIIEcce.
[TepBrIil 3aKOH TEPMOAMHAMUKHU

12.12

https://m.edso.ru

68

KomnundecTBo TemaoTel u paboTa Kak Mepa
W3MEHEHUs BHYTpeHHe# sHepruu T/]
CHUCTEMBI

13.12

https://m.edso.ru

69

BTopoii 3aKk0OH TEpMOIMHAMUKY TS
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoOpaTUMOCTh PUPOTHBIX
MPOLECCOB

14.13

https://m.edso.ru




70

HpI/IHHI/IHI)I I[CﬁCTBHH TCIIJIOBBIX MAIIIWH.
KIIJT

15.12

https://m.edso.ru




71

MaxkcumanbHoe 3Hadenue KII. Hukn
Kapno

18.12

https://m.edso.ru

72

Pemrenue 3agau

19.12

https://m.edso.ru

73

DKOIOTHYECKHUE ACIIEKTHI UCITOIbL30BAHUS
TEIUIOBLIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKaroUIEH CpeIbl

20.12

https://m.edso.ru

74

Pemenue 3amau

21.12

https://m.edso.ru

75

O0600611eHre U crucTeMaTu3alus 3HaHu| 10
teme "Tepmonunamuka. TeniaoBbie
MaIIuHBI"

22.12

https://m.edso.ru

76

KonTpombHas paboTa no Teme
"Tepmonunamuka. TernaoBbie MalIuHbI"

25.12

https://m.edso.ru

71

[TapoobpazoBaHue M KOHIEHCAITHSI.
Vicnapenue u kuneHue. Y qeipHas TerioTa
napooOpa3oBaHUsI

26.12

https://m.edso.ru

78

HacblieHHble 1 HEHACHIIIEHHBIE Taphl.
KavecTBeHHast 3aBUCUMOCTb IUIOTHOCTHU U
JTaBJICHMSI HACBHIIIEHHOTO Mapa oT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMA HACBIILIEHHOIO ITapa. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH

27.12

https://m.edso.ru

79

Brnaxnocts Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIbHAS BIaKHOCTD

27.12

https://m.edso.ru

80

Pemenue 3amau

28.12

https://m.edso.ru

81

Tépnoe teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

9.01.2024

https://m.edso.ru




82

[InaBnenue u xpucramumsanus. Y gejbHast
TeruoTa riasiaeHus. Cyonumarnus

10.01

https://m.edso.ru

83

Hedopmanuu TBEpIOTO Tena. PacTsokenue
u cxarue. Capur. Moayns FOnra. Ilpenen

yapyrux nedopmarmii

11.01

https://m.edso.ru

84

TermmoBoe paclIMpeHHE KUAKOCTEN U
TBép,Z[LIX Tel. AHT APMOHU3M TCIUIOBBIX
KoJieOaHUI YacTHUIl BEIIeCTBa

12.01

https://m.edso.ru

85

[TpeobpazoBanue sHeprin B (ha30BBIX
nepexoax

15.01

https://m.edso.ru

86

VYpaBHeHHE TEIUIOBOTrO OalaHca

16.01

https://m.edso.ru

87

Pemenue 3amau

17.01

https://m.edso.ru

88

IToBepxHOCTHOE HaTspKeHue. KanwispHbie
ABJIeHUA. J[aBJIeHNE 110 ICKPUBIIEHHON
ITOBEPXHOCTHIO )KUAKOCTH. Popmyna
Jlamutaca

18.01

https://m.edso.ru

&9

O000111eHIE ¥ cCUCTEMATH3AIMS 3HAHUN 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBkie Iepexo b

19.01

https://m.edso.ru

90

KonTtponsHas pabota no Teme "Arperatssie
cocTosiHuA BelecTBa. Pa3zoBble Mepexoabl”

22.01

https://m.edso.ru

91

DnekTpu3alus Tel U e€ MpOosIBICHUSL.
Dnektpuyeckuid 3apsia. /[Ba Buna
ANEKTpUYECKUX 3apsaoB. [IpoBoagHuKH,
JIUPJIEKTPUKU U TIOJTYIIPOBOJHUKHI

23.01

https://m.edso.ru




0 DieMEHTapHbBIH AIEKTPUICCKHI 3apsil. 24.01 https://m.edso.ru
3aKOH COXPAHEHHUS HIEKTPUIECKOTO 3apsijia
93 Bzaumoaeiictre 3apsiaoB. ToueuHble 25.01 https://m.edso.ru
3apsanbl. 3akoH Kynona
94 Pemtenue 3a1au 26.01 https://m.edso.ru
95 Dnextpuueckoe nose. Ero neiicteue Ha 29.01 https://m.edso.ru
SIIEKTPHICCKHE 3aPSIbI
HanpspkEHHOCTD IIEKTPHYECKOTO OIS, 30.01 https://m.edso.ru
96 [TpoOusIif 3apsn. JIuHuM HaNPSHKEHHOCTH
3IEKTPHYECKOro mosist. O THOPOIHOE
3IEKTPHIECKOE MOJTe
[TOTEHIMAIBHOCTD DJIEKTPOCTATHYECKOTO 31.01 https://m.edso.ru
97 1oJist. Pa3HOCTh MOTEHIHATIOB U
HapsSKCHUE
[MoTeHnMansHast SHEPTHsI 3apsijia B 1.02 https://m.edso.ru
98 3JIEKTpOCTATHYECKOM ToJie. [ToTeHnunan
3JIEKTPOCTATUYECKOTO MOJIS
CBsi3b HANPSDKEHHOCTH TOJISI U PA3HOCTH 2.02 https://m.edso.ru
99 MOTEHIIUAJIOB ISl 3JIEKTPOCTATHYECKOTO
OISt
100 [TpHHIKI CYEPHO3UIIMHT HTEKTPHISCKUX 0.02 https://m.edso.ru
rnoJjeun
101 Pemrenue 3a1au 6.02 https://m.edso.ru
102 [Tose Toueunoro 3apsaa. [lose paBHOMEPHO /.02 https://m.edso.ru

3apsKEeHHOU chepbl




103

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM ITIOCKOCTH

8.02

https://m.edso.ru




104 [IpOBOHMKH B 3JIEKTPOCTATHYECKOM MOJIE. 7.02 https://m.edso.ru
YcnoBue paBHOBeCHUS 3apsi0B
AIIEKTPOCTATUYECKOM TI0JIe
Konnencarop. DnekTpoéMKOCTh 13.02 https://m.edso.ru
106 KOH/JIEHCATOpa. DNEKTPOEMKOCTh MIIOCKOTO
KOH/IeHCaTopa
107 [TapannensHoe coeTMHEHNE KOHJIEHCAaTOPOB 14.02 https://m.edso.ru
108 [TocnenoBarensHOE COETUHEHNE 15.02 https://m.edso.ru
KOH/IEHCAaTOPOB
109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 16.02 https://m.edso.ru
110 Pemenue 3a1au 19.02 https://m.edso.ru
11 JIBI>KeHHE 3apsHKCHHOM YaCTHIIBI B 20.02 https://m.edso.ru
OJTHOPOJTHOM 3JIEKTPUYECKOM I10JI€
112 Penrenue 3a1au 21.02 https://m.edso.ru
13 OGOOIIEHHE U CHCTEMATH3AINS 3HAHMH 10 22.02 https://m.edso.ru
Teme "DieKkTpuueckoe moie"
114 KoHTpoJbHas paboTa 110 TeMe 26.02 https://m.edso.ru
"Dnekrpuueckoe noie"
Cuna Toka. ITocTosiHHBIN TOK. Y CclOBUS 27.02 https://m.edso.ru
115 CYILIECTBOBAHUS MOCTOSHHOTO
AIIEKTPUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsokenue u DJIC 28.02 https://m.edso.ru
"7 3akon OMa ISl Y4acTKa LElH. 29.02 https://m.edso.ru
DNEeKTPUUECKOEe COMPOTHUBIICHUE
118 3aBUCHMOCTb COMPOTUBJICHHS OTHOPOIHOTO 1.03 https://m.edso.ru




MPpOBOAHUKA OT €ro JJIWHbI U IUIOIIaan
MOMEPCYHOTO CCYCHUA

119 VIenbHOe COMPOTUBIICHHE BEIIECTRA. { 4.03 https://m.edso.ru
Pemenue 3amau

120 [TocnenoBatenpHOE, apaIeIbHOE, { >.03 https://m.edso.ru
CMEIIAHHOE COEANHEHUE TIPOBOJIHUKOB

121 Pacyér pa3BeTBIIEHHBIX DIEKTPUUIECKUX { 6.03 https://m.edso.ru
ueneit. [Ipasuna Kupxroda

122 Pemenue 3amau 1 7.03 https://m.edso.ru

123 PaboTa 3JIeKTpUYECKOro TOKa. 3aKOH . 11.03 https://m.edso.ru
Jxoyns —Jlenua

124 Pewienue 3amau 1 12.03 https://m.edso.ru
MOIIHOCTE JIEKTPUYECKOTO TOKA. 13.03 https://m.edso.ru

125 TemmoBass MOIITHOCTh, BRIACIICMAas Ha 1
pesucrope

126 Pemenue 3amau 1 14.03 https://m.edso.ru

127 DJIC u BHYTpEHHEE CONPOTUBIICHUE { 15.03 https://m.edso.ru
MCTOYHMKA TOKA

178 3axkoH Oma zlﬂi[ TIOJTHOM (3aMKHYTOI) . 18.03 https://m.edso.ru
SJIEKTPHYECKON LenH

129 Pemenue 3amau 1 19.03 https://m.edso.ru

130 MOIIHOCTh HCTOYHHKA TOKA 1 20.03 https://m.edso.ru

131 KopoTkoe 3aMbIkaHme 1 21.03 https://m.edso.ru

132 KoHzeHcaTop B LENH MOCTOSHHOIO TOKA 1 22.03 https://m.edso.ru

133 Pemenue 3agau 1 1.04 https://m.edso.ru




134

Pemrenne 3agay nmo treMme "IlocTossHHBIN
ANEKTPUYECKUH TOK"

2.04

https://m.edso.ru




135 Pemenue 3ama4 o teme "IlocTossHHBIN 4.04 https://m.edso.ru
ANEKTPUYECKU TOK"
136 Pemenue 3amay no teme "IlocTossHHBIN >.04 https://m.edso.ru
ANEKTPUYECKUN TOK"
137 OO6o0uIeHNe U CHCTeMAaTH3aIMs 3HAHHH 110 8.04 https://m.edso.ru
teMe "IlocToSsIHHBIN 37eKTpUYecKuit TOK"
138 KoHTponbHas paboTa 1o TeMe ?.04 https://m.edso.ru
"TTocTOSIHHBIN 37eKTpUYecKuit TOK"
DeKTpudecKas IpOBOIUMOCTh Pa3THYHBIX 10.04 https://m.edso.ru
139 BELIECTB. DJIEKTPUUYECKHUI TOK B METaIax.
CBepXI1poBOIUMOCTb
DNeKTpUYecKUil TOK B pacTBOpax 1 11.04 https://m.edso.ru
140 pacruiaBax 3JeKTpoJUTOB. 3akoHbl Dapajnes
JUTSL DIIEKTPOJIH3a
141 DJeKTpUYecKuii TOK B razax. Ilmasma 12.04 https://m.edso.ru
142 DJeKTpUYecKuil TOK B BaKyyMe. 15.04 https://m.edso.ru
Bakyymubie puGopsI
143 DNEKTPUIECKU TOK B TIOJTYIPOBOIHUKAX 16.04 https://m.edso.ru
144 [TomrynpoBOTHUKOBBIE TPUOOPHI 17.04 https://m.edso.ru
dusznuecKuil MPakTUKYM 110 TEMe 18.04 https://m.edso.ru
"M3MepeHue Cuiibl TOKa U HANPSHKEHUS B
145 eny NOCTOSIHHOTO TOKA IIPU MOMOIIH

aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npr6opoB" uiK "3HAKOMCTBO ¢ U(PPOBOH
naboparopuei o ¢pusuke. [Ipumepsr
u3MepeHus: GU3NYECKUX BEITUUHH MIPH
MOMOIIA KOMIIBIOTEPHBIX TaTYUKOB"




146

®u3NYeCKU IMPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO JIBUYKEHUS C
LEJIbIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

19.04

https://m.edso.ru

147

Pu3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue yCKOpEeHHUs IpU
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM INIOCKOCTH" MIIH
"HccnenoBanue 3aBUCUMOCTH IMMYTH OT
BPEMEHU MPU PAaBHOYCKOPEHHOM
IBHKeHUH"

22.04

https://m.edso.ru

148

@u3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue ycKopeHHsi CBOOOIHOTO
najgeHus" win "M3ydenue ABuUxKEHU Tena,
OpOIICHHOTO TOPU30HTAIBHO"

23.04

https://m.edso.ru

149

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3yueHue IBUKEHUS TeJla [0 OKPYKHOCTH
C MOCTOSIHHOM TI0 MOJYJIFO CKOPOCTHIO" Min
"HccnenoBanue 3aBUCUMOCTH IIEpHOA
oOpalieHnss KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

24.04

https://m.edso.ru

150

Pu3NYECKU PAKTUKYM 110 TEME
"N3mMepeHue paBHOACUCTBYIOIIENH CUIIBI
IpU JABMKEHUH OpycKa IO HAaKJIOHHOU
mnockocTu" win "IIpoBepka rMMOTE3bI O
HE3aBHCHMOCTHU BPEMEHU ABMKEHUS Opycka
10 HAKJIOHHOM IJIOCKOCTH Ha 3aJjaHHOE
paccTosTHUE OT €T0 MacChl"

25.04

https://m.edso.ru




151

@u3HYECKUN IIPAKTUKYM I10 TEME
"MccnemoBaHue 3aBUCHMOCTH CHIT
YOPYrOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Ile, oT ux aepopmanun”
nunu "M3yueHne ABUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTON Yepe3
JIETKHUi 0J10K"

26.04

https://m.edso.ru

152

@u3HYECKUN IIPAKTUKYM I10 TEME
"N3mepenune ko3 duimenTa TpeHus 1o
BEJIMYUHE YIII0BOro KO3 puireHTa
3aBucuMoctd Frp(N)" niam "UccnenoBanue
JBYDKEHUS OpYyCKa 10 HAKJIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM KO3 puimeHToMm
Tperust" wiu "M3yuenue nBUKEHUS rpy3a
Ha Bajly C TpeHUEM"

29.04

https://m.edso.ru

153

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue yciuoBUM paBHOBECHS
TBEPJIOTO TeNa, UMEIOUIEro OCh BpalleHus "
nnu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacu€t cui ynpyroctu" uinm "M3yuenue
YCTOMYMBOCTH TBEPAOTO TeEJIa, UMEIOIIErO
JI01a6 OnopsI"

30.04

https://m.edso.ru




154

®uU3NYECKU MPAKTUKYM 10 TEME
"HU3Mmepenune nMmimysbca Tesa mno
TopMo3HOMY ITyTH" Ui "V3MepeHue cusb
TATH, CKOPOCTU MOJIENH 3IEKTPOMOOUIIS U
MOIIHOCTH cuJbl TAru" win "CpaBHEHHE
M3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cwibl" niu "HccnenoBanye coxpaHeHUs]
UMITyJIbCa MPU YIIPYroM B3auMoieicTBUN"
unu "M3MepeHne KHHETUYECKOW SHEPrUur
TeJa Mo TOPMO3HOMY ITyTH"

2.05

https://m.edso.ru




155

@u3HYECKUN IIPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUUECKOro IIpouecca
(peKOMEeHJJ0BaHO HCIOIb30BaHHE
nudposoit maboparopun)" nnu "M3yuenue
n30X0pHOTO npouecca” wim "N3yduenne
n3zobapHoro nporecca” wim "IIpoBepka
ypaBHEHUS COCTOSTHUSA"

3.05

https://m.edso.ru

156

@u3NYEeCKUH IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TeMIoEMKOCTH" U
"UccnenoBanue nmpoliecca OCThIBaHUS
BerrecTBa" win "MccnenoBanue
aguabarHoro mporecca" uinu "M3yuenue
B3aUMOCBSI3U PHEPTUU MEKMOJICKYIIPHOTO
B3aMMO/ICHCTBUS M TEMITEPATypPhl KUTICHUS
JKUIKocTen"

6.05

https://m.edso.ru

157

@u3NYECKUH PAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapEHUs
)kuakocren" wim "M3mepenue yaenbHou
TEIJIOTHI IJ1aBJeHus Jbaa" uim "M3yuenue
CBOMCTB HACBHIIIEHHBIX MApPOB' WU
"U3mepeHue abCOMOTHON BIAXXKHOCTH
BO3/lyXa U OLICHKA MaccChl IapoB B
nomenieHun". Msmepenue koappunmrerta
MMOBEPXHOCTHOT'O HATSHKEHUS

7.05

https://m.edso.ru

158

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HabimroieHue mpeBpaiieHust SHEPTUu

8.05

https://m.edso.ru




3apsKEHHOI0 KOHAEHCATOPa B SHEPTHIO
n3ydeHus ceeroauona’ uinm "Msydenne
MPOTEKAaHUs TOKA B IIEMH, COAepKaleit
KoHzAeHcaTop" uiu "Pacnpenenenue
Pa3HOCTHU MOTEHITNAJIOB (HAMPSDKEHUS) TIPH
MOCJIEIOBATEILHOM CO€IMHEHUU
KOHJIeHCaToOpoB"

159

@u3HYECKUN IIPAKTUKYM I10 TEME
"UccnenoBanue CMEIAHHOTO COCTMHEHUS
pesuctopoB" uiu "M3Mepenue yneapHOTro
CONPOTHUBIICHUS TPOBOIHUKOB" HJIN
"UccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUA JJ1s JIaMIIbl HaKaauBaHUs"

10.05

https://m.edso.ru

160

@uU3NYECKUH IIPAKTUKYM I10 TEME
"Habmronenue anmexkrponusa’ wim
"N3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA"
nnn "Mccnenosanue 3aBUCUMOCTH
COINIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl" win "CHITUE BOJBT-
aMIepHOI XapaKTepUCTUKU Auoaa"

13.05

https://m.edso.ru

161

PesepBHbiil ypok. O60011eHNE 1
CHCTEMAaTH3aIus 3HaHUH 110 TEME
"Kunemartuka"

14.05

https://m.edso.ru

162

PesepBubiit ypok. O60011eHNE U
CUCTeMAaTH3aIHsI 3HAHHIA 110 TeMe
"Jlmnamuka"

15.05

https://m.edso.ru




163

PesepBubIil ypok. O6001eHNE 1
cucreMaTtusanus 3HaHui no teme "CraTtuka
TBEpIOTO Tena"

16.05

https://m.edso.ru




164

PesepBHeIit ypok. O600IICHNE U
cucTeMaTH3als 3HaHui Mo TeMe "3aKOHEbI
COXpaHEHUs B MeXaHUKe"

17.05

https://m.edso.ru

165

PesepBubliit ypok. O60011eHNE U
cucreMaru3aius 3Hanuii mo reMe "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOH Teopun"

20.05

https://m.edso.ru

166

PesepBubiit ypok. O60011eHNE U
CHCTEMAaTHu3allus 3HaHUH 110 TeMe
"TepmoanHamuka. TernaoBpie MalIuHbI"

21.05

https://m.edso.ru

167

PesepBHeiit ypok. O600IIeHNE U
cHCTEeMaTH3alys 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
da3oBbIe nepexopl"”

22.05

https://m.edso.ru

168

PesepBubiil ypok. O60011eHNE U
cucreMaTrmu3anus 3HAHUHU TI0 TEME
"Onexrpuueckoe nose"

23.05

https://m.edso.ru

169

PesepBHriit ypok. O600IIeHNE U
CHUCTEMaTH3aIUs 3HAHHUH 110 TEME
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

24.05

https://m.edso.ru

170

PesepBubliit ypok. O60011eHNE U
cucreMarusanus 3HaHui no teme "Toku B
pa3iauyHbIX cpenax”

27.05

https://m.edso.ru

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KITIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
B3aumoneiicTBue NOCTOSIHHBIX MarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHuTHOE MOJe. 1 2.09
I'unore3a Amnepa
Bekrop maruuTHOM mHAYKIMH. [IpruHIMn
2 CyNEepNO3UIMHA MArHUTHBIX ToJe. JInnnn 1 3
MarHUTHON MHIYKLIUU
3 MarauTtHoe 1osje NpoBOJHUKA C TOKOM. 1
OmneIT OpcTena 4
4 Cuna Amriepa, e€ HanpaBJICHUE H MOTYJIb 1 >
Pemenne 3amau 1 6
6 ITpumenenue 3akoHa Ammepa. | 9
DNeKTpOU3MEpPUTEIbHBIE PUOOPHI
Cuna JlopeHna, e€ HanrpaBJIeHUE U MOIYJb. §
7 JIBrKeHMe 3apsKEHHOM YacTULbI B 1 10
OJIHOPOJHOM MarHMTHOM I10JI€
Pemenue 3anau 1 1
9 Pa6ora cunel Jlopenna 1 12
10 Pemenwue 3amay 1 13
1 MarauTtHoe 1ose B BEIECTBE. 1 16
deppoMarHeTHKH, Mapa- U JUaMarHeTHKU
12 OcHoBHbIE CBOICTBA (PeppOMarHeTUKOB. 1 17




[Tpumenenue heppoMarHeTHKOB

13 Pemrenne 3agaq mo reMme "Marautsoe noJe" 18
14 Pemrenne 3agaq mo reMme "MargutHoe mose" 19
15 SIBneHMe 27EKTPOMAarHUTHON MHTYKIIHH. 20
[ToTok BeKTOpa MarHUTHOW MHIYKITUN
16 OJ1C uHayKunu 23
17 3aKOH 2JICKTPOMarHuTHOM MHIYKIIHMHU 24
®dapages
18 Buxpeoe anexkrpuueckoe nose. Toku Dyko 25
19 OJ1C MHAYKIMH B IBUKYIIAXCS
MTPOBOTHUKAX 26
20 Pemnrenue 3agau 27
21 IIpaBumno Jlenna 30
2 NunyktuBHOCTH. Karynika HHIyKTUBHOCTH 1.10
B LIENTH ITOCTOSIHHOT'O TOKa
” SBnenue camonnaykiuu. J/C 2
CaMOUWHIYKIINHU
24 DHeprus MarHuTHOTO TMOJISI KATYILIKH C 3
TOKOM. DJIEKTPOMAarHuTHOE MOJie
25 Pemnienue 3agau 4
26 O0o001enne U CUCTEMAaTH3AIMS 3HAHUH 110 /
Teme "DneKkTpoauHamMuKa"
7 KonTtposbHas paboTa o Teme 8.10

"OnexkTpoauHamMuka"




28

KoneobarensHas cucrema. CBoOOIHEIE
KoJiebanus1. ['apMoHUYecKue KojeOaHus




Kunematuueckoe 1 THUHAMHYECKOE

10

29
OIMCaHNE KOJIeOaTENbHBIX ABIKEHNN
DHepreTudeckoe onvcanue. BoiBo 11
30 JTUHAMHYECKOTO OMHUCAHKS TAPMOHHUYECKUX
KOJIeOaHUU U3 UX PHEPTreTUYECKOTO U
KUHEMATHYECKOTO OHUCAHUS
31 Ammuiutyna u ¢aza Konebanui 14
[Tepuon u yactora kKosebanwuii. [lepros 15
MaJIbIX CBOOOIHBIX KOJIEeOaHMt
32 MaTeMaTH4eCcKOro MasiTHuka. [lepuos
CBOOOHBIX KOJIEOaHUH MPYKUHHOTO
MagTHHUKA
1 3aryxaroiue Kojebanus. BeiHyXIeHHBIE 16
kosiebanns. Pesonanc
34 ABTOKOJICOAHUS 17
35 Pemenue 3amau 18
16 Ypok-koHpepeHus "MexaHudeckue 21
KoJeOaHusl B My3bIKaJIbHBIX HHCTPYMEHTax"
37 O000111eHIE U CUCTEMATH3AIMS 3HAHUH 110 22
TeMe "Mexannueckue koiaebanus"
18 DJeKTPOMAarHUTHBIE KOJIEOaHUS. 23
KomnebaTenpHbINi KOHTYD
®opmyna Tomcona. CBsi3b aMILUTUTYIBI 24
39 3aps/ia KOHJIEHCATopa C AaMIUIUTYA0U CHUJIBI

TOKa B K0JIeOaTEILHOM KOHTYPE




40

3aKOH COXpaHCHUs DHEPTUU B HCATLHOM
KoJIeOaTeIbHOM KOHTYPE

25




3aTyXElIOH_[I/Ie SJICKTPOMArHuTHBIC

5.11

41 KosiebaHus. BeiHyX1eHHbIE
AIIEKTPOMArHUTHBIE KOJeOaHus
47 [TepemenHsblii TOK. Pe3ucTop u KOHAEHCATOD 6
B LIETIH IEPEMEHHOI0 TOKa
13 Karymika nHIyKTUBHOCTH B LIENH /
MIEPEMEHHOTO TOKa
44 3akoH OMa Juist SIEKTPUYECKOM Lenn 8
MEPEMEHHOTO TOKa
MomHOCTh IEPEMEHHOTO TOKA. 11
45 AMIUIMTYAHOE U ACHCTBYIOINIEE 3HAUCHUE
CHUJIBI TOKA U HANPSKEHUS
46 Pe3onaHC B aneKkTpruyecKoi Lenu 12
47 Pemenue 3anau 13
WneanbHblil TpanchopmaTop. 14
48 [TpousBocTBO, Nepenaya u noTpediieHne
ANEKTPUUYECKON SHEPrUr
DKOJIOTUUECKHE PUCKHU ITPU MPOU3BOJICTBE 15
49 anektposHepruu. KynsTypa ucnonab3oBanus
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU
50 Pemnrenue 3agau 18
51 Pemnrenue 3agau 19
57 O06001IeHre 1 cucTeMaTr3alis 3HaHU 1o 20
TeMe "DIIeKTpOMarHuTHbIC KoeOanus"
53 Mexannueckue BOJIHBIL. XapaKTepUCTUKHU 21

MCEXaHUYCCKUX BOJIH




54

CBoiicTBa MEXaHNYECKUX BOJIH

22




55 3ByK. XapaKTEpUCTUKH 3ByKa 25
56 Wnudpas3syk u yiapTpassyk. lllymosoe 26
3arpsiI3HEHUE OKPYKAIOLIEN Cpelbl
57 Pemnienue 3agau 27
53 DJEeKTpOMarHuTHbIE BOJHBL. M3nyyenne 28
AIIEKTPOMArHUTHBIX BOJIH
59 OHeprus 1eKTPOMarHuTHBIX BOJIH. 29
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
[kana >MeKTPOMarHUTHBIX BOJIH. 2
60 IIpuMeHeHne 2IEKTPOMarHuTHBIX BOJIH B
TE€XHUKE U OBITY
[TpuHIMIBI pagUOCBSI3U U TEIEBUICHHUS. 3.12
61 Panuonokamusi. DneKTpoMarHuTHOE
3arpsi3HEHUE OKpY KarolLel cpeibl
2 Kontponbras padota o teme "Konebanus 4.12
Y BOJIHBI"
63 Cgert. 3aKOH NMPSIMOJIMHEHHOTO >
pacnpoCTpaHeHus CBETa
64 Pemenue 3a1ay Ha mpuMeHeHHe 3aKOHA 6
MPSIMOJIMHEITHOTO pacpoCTpaHEHHsI CBETa
65 Ortpaxenue cBera. [Inockoe 3epkaino. 9.12

Cdepuueckoe 3epkano




66

Otpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3epkano

10




Pemienue 3a/la4 Ha MPUMCHCHUC 3aKOHOB

11.12

67 OTPaKEHUSI U MPEJIOMIICHUSI CBETA
68 Xon mydei B mpusMe. Jlucnepcus cBera. 12
CrnosxHbIii cocTaB Oenoro cBera. Lpet
69 JInn3bl. POKyCHOE pacCTOsIHUE U 13
ONTUYECKasl CUJIa JIMH3BI
70 [TocTpoenue n300paxxeHNil B TUH3aX U UX 16
cucTteMax. YBEIMYECHHUE JINH3BI
Pewrenue 3agau Ha nocTpoeHue 17
71 M300paxeHH, MOJIy4aeMbIX C TOMOIIIBIO
JIVH3
72 I'ma3 kak onruueckas cucrema 18
7 Pewmenue 3anau. [Ipeaens npuMeHUMOCTH 19
r€OMETPUUYECKON ONTUKHI
74 CKOpoOCTb CBETa U METO/IBI €€ U3MEPEHUS 20
75 Hucniepcus ceera 23
76 HNutepdepennus creta 24
77 KorepeHTHbie HICTOUHUKH. Y CIIOBUS 25
HaOIIOACHUST MAKCUMYMOB 1 MUHUMYMOB
78 Pemnrenue 3agau 26
79 [Ipumenenue narephepeHIun 27
80 Hudpakmus cera 28
81 Hudpakuronnas pemérka. Y cioBue .01
HaOJII0/ICHUS TJIaBHBIX MAaKCUMYMOB
82 Pemnrenue 3agau 10.01




83

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.

13




ITonspusanus ceera

84 Pemrenue 3agau 1 14
85 CBeToBbI€E sIBIIEHUS B IPUPOJIE 1 15
26 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 10 | 16
teme "Onrtuka"
87 KonTpossnas pabota no teme «OnTHKa» 1 17.01
['paHn1IBI TPUMEHNMOCTH KJIACCUYECKOU 20
88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKHU U 1
MPUHITUATI OTHOCUTEITLHOCTH
29 [ToctynaTel cnenuaibHON TEOPUHN | 21
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI. 22
[IpeobpazoBanus Jlopenna. Ycnoue
90 NPUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U
COKpaIIeHue JAJIUHbI
01 OHeprus U UMITYJIbC PEISITUBUCTCKOMN 1 23
YaCTHIIBI
9 CBsI3b MaCChI C SHEPTUEH U UMITYJIBCOM | 24
PENSATUBUCTCKON YaCTUIIBI. DHEPTHS TIOKOS
93 PaBHOBECHOE TEMIOBOE U3ITyYEHUE 1 27
94 3akoH cMenienus Buna 1 28
95 ['unore3a M. Ilnanka o kBanTax. ®OTOHBI 1 29
96 OHeprus 1 uMIynbe GoToHA 1 30
97 ®otordpdext. OnpiTol A. I'. Ctonerosa. 1 31

3akoHsbl hoTor(dexTa




98

VYpaBuenue DitHmTeitHa 11 GoTodddekra.

3.02




"Kpachas rpanunna” gotosdpdexra

99 JaBnenue ceeta. OnbiTel I1. H. JIeOGenena 4.02
100 BosHOBEIE CBOMCTBA YaCTHUII >
Bounsl ne bpoiinst. JlnmvuHa BoJIHBI 1 6
101 Bpoiins u pazmepsl 001acTH JOKAIH3auN
JIBUKYILEUCS YaCTHULIbI
102 KopnyckynisipHO-BOJTHOBOH Ayanu3m /
103 Judpakmus 3JIeKTpOHOB Ha KpUCTaJlIax 10
Crennduka u3MepeHuid B MUKPOMHUPE. 11
104 CooTHOUIEHHS HEONPEACIEHHOCTEN
['eitzenbepra
105 Pemenne rpaduveckux 3amadq 12
106 Pemenue pacu€THbIx 3a1a4 13
KontposbHas padoTa mo Temam: "OCHOBBI 14.02
107 CTO", "KopnycKyJapHO-BOJIHOBOM
nyanu3m"”
108 OMnBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA. 17
[TnanerapHas monens aroma Pesepdopaa
109 IToctynater bopa 18
110 Bunpl ciektpoB. CrieKTp YpOBHEUM SHEPTUU 19
aToma BOJIOpOJia
11 CroHTaHHOE U BBIHYXJACHHOE U3TyYeHUE 20
CBeTa
112 Jazep 21




113

Hyxnonnas mozaens siapa I elizenOepra-
NBaneHko. 3apsig 1 MacCOBOE YUCIIO Siapa.
H3oTtonbl. PagnoakTHBHOCTE

25




114

3aKoH paAuoaKkTUBHOTO pacnaja. CBoiicTBa
MOHU3UPYIOLIETO U3IydeHus. BinsHue
PalMOAaKTUBHOCTH Ha UBbIE OPraHU3MBbI.
Jo3zumerpus

26

115

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHble
cubl. Jledekt Maccel sipa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiembr
YIPaBIsiEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTUYECKNE ACHEKTHI PA3BUTHS SAECPHOMN
DHEPreTUKHU

27

116

MeTo1pl perucTpany U UCCIEA0BaHMs
AJIEMEHTApHbIX YacThll. OyHaMEHTAIIbHBIE
B3aUMOJICUCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
mozenu. KBapk-rintooHHast MOJENb apOHOB

28

117

®dusuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepust U TEMHas
sHEprus. ENMHCTBO pU3NUECKO KapTHHEI
MHpa

3.03

118

OTaresl pa3BUTHA ACTPOHOMMUH. 3HadeHue
ACTPOHOMUH

119

[TpuMeHMMOCTh 3aKOHOB (PH3UKU AJIS
00BSICHEHUS TPUPOIBI KOCMHUECKHIX
00BEKTOB. METOIbI aCTPOHOMHUYECKUX
HUCCIIEI0OBAaHNN




120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
panmoTeIecKoIbl, BHEaTMOChepHast
aCTPOHOMHS




Bun 3Bé3aH0T0 Heba. Co3Be3usl, spKue

121 .
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE
Conneunas cuctema. Connie. CosiHeuHas 10
122 aKTUBHOCTb. McTounuk snepruu ConHua u
3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. 11
123 Juarpamma "criekTpasibHbIHI Ki1ace —
CBETUMOCTB"
124 3Be3bI TIIaBHOU ITOCIEN0BATEILHOCTH 12
Buyrpennee ctpoenue 38€31. COBpeMEHHbIE 13
125 MIPEACTABJICHUS O MPOUCXOKICHUU U
sposronuy CoitHIA U 3BE3[. DTambl )KU3HU
3BE3]T
126 Mneunsiii [1yre — Hama ["anaktrka. Tunsl 14
rajakTuk. YEpHbIE ABIPBI B sIpax rajJakTUK
Bcenennas. Paciumnpenne Beenennoit. 3akoH 17
127 Xab66mna. Teopus bonbiioro B3psiBa.
PennkroBoe uznyyeHue
128 MacmraGHast cTpykTypa Beenennoit. 18
MeraranakTrka
129 Hepeménnsie mpo0OiieMbl acCTpOHOMUHN 19
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OuU3NYECKU MPAKTUKYM 10 TEME
"UccnemoBaHrue MarHATHOTO ITOJISI
MMOCTOSIHHBIX MAarHUTOB'" MIIN
"UccnenoBaHue CBOMCTB
dbeppomaruerukoB" uinu "HccnenoBanue
JEHCTBUS IOCTOSTHHOTO MarHWTa Ha PaMKYy C
TOKOM"

20
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Du3HYECKUN IIPAKTUKYM I10 TEME
"N3mepenue cuibl AMnepa" wim "HU3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA"
unu "OnpeneneHue MarHuTHOM WHIYKIMHU
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"

31

132

Pu3HYECKUN IPAKTUKYM 110 TEME
"HccmenoBanue IBICHUS
ANEKTPOMArHUTHOW MHIAYKIUU'" WIN
"OnpenesnieHre UHIYKIIMU BUXPEBOTO
MarduTHOTO moJis"

1.04
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@u3NYECKU PAKTUKYM I10 TEME
"UccnenoBanue sBJICHUS] CAMOUHAYKIIUA"
i "COopKa MOJIENH 3JIEKTPOMarHUTHOTO
regeparopa"

134

@u3NYEeCKUH IPAKTUKYM I10 TEME
"N3mepenue nepruoaa CBOOOIHBIX
KoJieOaHU{ HUTSIHOTO U TIPYKUHHOTO
MassTHHKOB"

135

Pu3HYEeCKUN IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue 3HEPrUM B MIPY>KUHHOM
MasiTHUKe"
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PuU3NYECKUN IIPAKTUKYM I10 TEME
"UccnenoBanue nmepeMEeHHOTO TOKa Yepe3
MOCJICIOBATEIILHO COCAUHEHHBIC
KOH/JIEHCATOP, KaTyIIKY U PEe3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B IIENK NTEPEMEHHOTO TOKA"
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OuU3NYECKU MPAKTUKYM 10 TEME




"N3y4yeHue napameTpoB 3ByKOBOI1 BOJIHBI"

138

PuU3NYECKU TPAKTUKYM I10 TEME
"N3mepenue nokasaTesis MpeJoMIICHUS
crexna" win "llonyueHne n3o00paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JIMH3bI"

139

Pu3HYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
KUAKUX TUH3)" win "M3mepenue
(OKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
auH3"

10

140

Pu3HYECKUH IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, MHTEpdepeHunn
Y noJjisipyu3anuu csera"

11

141

Du3HYECKUN IIPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
moJe)"

14

142

Pu3NYEeCKUN IPAKTUKYM 110 TEME
"N3mepenue nocrossHHou [1nanka Ha
ocHOBe uccienoBanus Gporodrpdexra” um
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO OT HaNpsHKeHUs"

15
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Ou3nYECKU MPaAKTUKYM 10 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJIa U U3MEPEHNE
noctosiHHOM Punbepra"

16
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Du3HYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue paaroakTUBHOTO (OHA C
MCIIOJIb30BAHUEM JI03UMETpa" WIH
"N3yueHue MmoryIomneHus: 6eTa-4acTuil
alfoMuHNEM "

17
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Pu3HYECKUN IPAKTUKYM 110 TEME
"HaOmronenus 3BE31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHUN 115
OTIpeIeNICHUs TTOJI0KEHNS HEOECHBIX
00BEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOYIIAPUS U SIPKUE
3BE3161" Miu "HaOmoaeHus B TEJIECKOIT
JlyHbl, I71aHET, TYMAHHOCTEN U 3BE3HBIX
CKOILTCHUH"

18.04
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O06o0uIeHNne U cUCTeMaTU3aIMs 3HAHUH.
Poub ¢pu3uKy 1 aCTpOHOMUH B
3KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAIBHOM U 3THYECKOH cepax
JIESTEIIBHOCTH YeJI0BEKa

21

147

O06o0mIeHne U cucTeMaTHU3aIus 3HaHUH.
Pouib 1 MecTO (pM3MKU U ACTPOHOMUH B
COBPEMEHHOHN HAyYHOHN KapTUHE MUpa

22
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O0600611eHre U crucTeMaTu3alys 3HaHUM.
Ponw ¢pusmveckoit Teopuu B GopMUPOBAHUH
MIPEACTABICHUH O PU3NUECKON KapTHHE
MUpa, MeCTO (PU3NIECKON KApTHUHBI MUPA B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOC

23




O06001IeHYE U CUCTEMATU3ALUS 3HAHUM 10

24

149
teMme "Kunemaruka"
150 O0o001Ienne U cCUCTEMAaTH3aIMs 3HAHUH 110 25
teMme "Kunemaruka"
151 O0001enne U cCUCTEMAaTH3AIMs 3HAHUH 110 28
teme "JImHamuka"
150 OG60O0IIeHNE U CHCTEMATH3AIMS 3HAHUH 110 29
teme "Craruka TBepAoro rena"
153 O0006111eHNE U cCUCTEMATH3AIMs 3HAHUN 110 30.04
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE"
O000111eHIE U CUCTEMATH3AIMS 3HAHUN 110 2.05
154 Teme "OCHOBBI MOJIEKYISIPHO-KUHETUUECKON
Teopun"
OG60O0IIeHNE U CHCTEMATH3AIMS 3HAHUH 110 5.05
155 teme "Tepmoannamuka. TemnoBbie
MAaIIuHbEL"
O000111eHIE ¥ CUCTEMATH3AIMsI 3HAHUN 110 6
156 TeMme "ArperaTHble COCTOSIHUSI BEIIECTBA.
dazoBbIe Iepexoan"
157 O060011eHrEe U cUCTEMaTU3aLMs 3HAHUI 110 /
Teme "DnekTpudeckoe mnojie"
158 O060011eHrEe U cUCTEMaTU3aLMs 3HAHUI 110 8
teme "[1oCTOSTHHBIN JEKTPUYECKUNA TOK"
159 O000111eHIE U CUCTEMATH3AIMSI 3HAHUN 110 12

teme "Toku B pa3nuyHbIX cpegax”
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O060011eHre U cUCTEMAaTU3aLMs 3HAHUI 110
TeMe "MarautHoe noJie"

13
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PesepBHeIit ypok. O000IICHNE 1
CUCTEMATU3AIMS 3HAHUN 110 TEME
"DJeKTpOMarHuTHas UHAyKIus"

14

162

PesepBHeIit ypok. O000IICHNE 1
CUCTEMATU3ALMS 3HAHUN 110 TEME
"MexaHudeckue Kojeoanus"

15

163

PesepBubiil ypok. O60011eHNE U
cUCTeMaTHU3alMs 3HaHUi 110 TeMe
"DneKTpoMarHuTHeIEe Kosiebanus"

16

164

PezepBHblit ypok. O0o0meHne u
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4yecKue 1 3JeKTPOMarHUTHbBIE
BOJIHBI"

19

165

PesepBHeIil ypok. O600IICHHE 1
cucTemMaTru3anug 3HaHui mo reme "Onruka"

20

166

PesepBubiit ypok. O60011eHNE U
cucTteMaTtn3anus 3HaHu 1o reMe "OCHOBEI
CTO"

21

167

PesepBubIil ypok. O60011eHNE U
cUCTeMaTH3alMsl 3HaHUH 110 TeMe
"KopnyckyisipHO-BOJHOBON Ayasin3m"

22

168

PesepBubIil ypok. O6001eHNE 1
cucTeMaru3anys 3Hanni 1mo reme "dusuka
aroma"

23

169

PesepBubIil ypok. O60011eHNE 1
cucTeMaTu3alus 3HaHui 1no teme "duszuka
aTOMHOTO $1/1pa U 3JIEMEHTAPHBIX YaCTHLL"




170

PesepBHbIil ypok. O6001IEeHNE 1




cUCcTeMaTH3allHs 3HaHUH 10 Teme
"OneMeHThl acTpoPU3NKU"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOT'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

» dusmka, 11 knacce/ Kacesaor B.A., O01mecTBO ¢ OrpaHHYeHHOM
0oTBeTCTBEHHOCTHIO «/IPODAy; Axuimonepuoe o0miectBo «M3aaTenbcTBO
«IIpocsenieHue»

» dmsuka, 10 kmace/ KacbsiHoB B.A., O01mecTBO ¢ orpaHU4YeHHOM
0TBETCTBEHHOCTHIO «J[PODA»; AxitnonepHoe odiiecTBo «M31aTenbcTBO

«ITpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
®uszuka. YraoyoneHnbiil ypoBeHnb. 10—11 kmaccsl : paboyas mporpamma K

muaun YMK B. A. KaceaHoBa: yueOHO-MeTOquueckoe nocodue / B. A.
Kacesanos, U. I'. Bnacosa. —M. : JIpoda

2 ®usuka. 10 k1. YroyOneHHslid ypoBeHs : yueOHUK / B.A. KacbsHOB. — 5-¢
u3a., crepeorurn. — M. : [lpoda

3 ®usuka. 11 kin. Yrnyonennsiid ypoBess : yueOHuk / B.A. KacbsHOB. — 5-¢

u3a., crepeorun. — M. :Jlpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1 http://nsportal.ru - counanpHas ceTb paOOTHUKOB 00Opa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoie.

3 http://festival.1september.ru/articles/ - dhecTuBaIb MEIArorMYeCKUX UaeH



«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caliT 1 yuutene pU3NKU U UX YYCHUKOB.
5 http://www.physics.ru/ - matepuansl o ¢pusuKe.

6 www . ege .edu.ru - uadopmanronHsiit mopran EI'D.

7 http :// school - collection . edu . ru / - enunas komiekuus [{OPos
MNOACHUTEJIBHASA 3AITUCKA

[Iporpamma 1o buzuke Ha YpOBHE CPEIIHETO o0uiero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBE TIOJIOKEHMM W  TpeboBaHUU K
pe3yabTaTam OCBOCHUA OCHOBHOM o0Opa3oBatenbHOU IIPOrpaMMBl,

npeactaBieHHbix B ®I'OC COQO, a takxke ¢ yuétom (denepanbHOi paboueit
nporpaMMbl BocniuTaHus U KoHuenuuu mnpenojnaBaHus ydeOHOro mpeamera
«Duszuka» B o0pazoBaTeNbHBIX opraHuzanusx Poccuiickoit denepauuu,
pEaANU3yIOIIHNX OCHOBHBIE o0pa3oBaTeJIbHbIE TPOTPAMMBI.
[Iporpamma 1o  ¢u3uke ompeneisieT  00s3aTeNbHOE  MPEIMETHOE
COJIEP/KAHUE, YCTAHABIMBAECT PEKOMEHIYEMYIO IOCIEIOBATENBHOCTh H3yYECHUS
TEM U pa3lelioB Y4yeOHOro mpeAaMeTa ¢ y4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€U, JOTUKH y4eOHOTO npoiiecca,
BO3PACTHBIX 0COOCHHOCTEN oOyuvatoruxcs. [Iporpamma 1o
buszuke ma€T TpeACTaBICHHE O IeNAX, COJAEpKaHWM, OOIlel cTpaTeruu
oOy4yeHHsl, BOCHUTAaHUS W Pa3BUTUS OOyYalOUIUMXCS CpPEICTBAMU YYEOHOIO
npeameta «Pu3nka» Ha yriyOln€HHOM YpOBHE.
N3yyenne  kypca  GU3MKHM  YIIYOJN€HHOTO  YpPOBHA  IO3BOJSET
peayin3oBaTh 3a7a4d NpohecCHOHATIbHON OpPHEHTALUM, HAIpaBJIEHO Ha CO3/laHUe
YCIOBUM i1 TPOSBIEHUS  CBOMX  HHTEIUIEKTyaldbHBIX M  TBOPYECKHX

CIIOCOOHOCTEH  KaXIbIM  00ydYaronuMmcs, KOTOpBIC HEOOXOIUMBI TUTST
TIPOJTOJKCHHUS oOpa3oBaHMsI B OpraHM3aIusix npodeccuoHaIBHOTO
oOpa3oBaHMsi MO  Pa3IUYHBIM  (UBHKO-TEXHUYECKUM U HWHKEHEPHBIM
CIIEIUATBHOCTSIM.

B porpaMmme 1o busnke OTIPEACIISFOTCS TUTAHUPYEMBbIE
pe3yJbTaThl OCBOCHUS Kypca (DU3UKU HAa YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS:
JUYHOCTHBIE, METANPEIMETHEIE, MpEeAMETHBIC (Ha

yrayOJaEéHHOM  ypOBHE). Hayuno-
METOI0JIOTUIECKOM OCHOBOW IS pa3paboTku TpeOoBaHUH K
JTUIHOCTHBIM, MeTarnpeIMETHBIM U IpPEeIMETHBIM pe3ynbTaTam

oOy4arouIMxcsi, OCBOMBIIMX IpOrpaMMy 10 (U3UKE Ha YPOBHE CPEIHEro



obmiero  oOpa3oBaHus  Ha YrJIyOJE€HHOM YpOBHE, SBISETCS CHCTEMHO-
JEsITeIbHOCTHBIN TOJXO/.

[Tporpamma 1o Gu3uKe BKIIOYALT:

IUIAHUPYEMbIE pPEe3yJbTaThl OCBOCHMS Kypca (GU3UKH Ha YriyOoJ€éHHOM
YpOBHE, B TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI 110 TOAaM 00yUYEeHMUS;

coziepkanue yuebHoro npenmera «dusnkay 1mo rogam o0ydeHusl.

[Iporpamma 1o (u3uMKe uMeEeT NPUMEPHBIA XapakTep U MOXET ObITh
MCIIOJIb30BaHA YUYUTENSIMU (QU3UKHU JJIS1 COCTABIICHUS] CBOUX pab0O4MX MPOrpamMM.

[Tporpamma o (hu3MKe HE CKOBBIBACT TBOPUYECKYIO MHHUIIMATHBY yUUTENCH U
MPEIOCTABIISACT BO3MOXHOCTHU TUTSI peanuzanuu pa3IMYHBIX
METOJIMYECKUX TMOAXOJ0B K TPENoJaBaHUI0 (PU3UKH Ha  yrIIyOJIEHHOM
YpPOBHE IMpHU YCJIOBHH COXpaHEHHs 00s3aTEeIbHON YaCTH COAEpKaHUs Kypca.



®du3uka Kak Hayka O HamOoyiee OOIIMX 3aKOHAX MPHUPOABI, BBICTyMAs
B KayecTBe y4yeOHOro mpeaMera B IIKOJ€, BHOCHUT CYIIECTBEHHBIH BKJIaa B
cucTeMy 3HaHuil 00 okpyxatomiemM wupe. LlkonpHBII Kypc ¢usukn —
CUCTEMOOOpA3yIOIUA  JUIsl ~ €CTECTBEHHO-HAYYHBIX  Y4€OHBIX  IMPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLECCOB U  SIBICHUM,
U3ydaeMbIX XHUMHEH, Ouonorueit, pusmueckoi reorpadueit U

actpoHomuen. Micrionbp3oBanue 151 AKTUBHOE
OpUMeHeHue  (U3NYECKUX 3HAHUM  ONpeAeNnwio  Xapakrep M OypHoe
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUM B cdepe DSHEPreTHKd, TpaHCIopTa,
OCBOEHHMSI KOCMOCA, TOJIyYeHHUs] HOBBIX MAaTE€pHalOB C 3aJaHHBIMH CBOWCTBaMH.
Nzyuenne usuku BHOCUT  OCHOBHOM BKJIa]1 B dbopmupoBaHue
€CTECTBEHHO-HAay4YHOM KapTUHBI MHUpa oO0yuaromierocs, B (opMupoBaHUE
YMEHUH TNPUMEHATh HAyUYHBIM METOJ MO3HAHMS IPU BHIIOJHEHUU UMHU y4E€OHBIX
HCCIIEJOBAHUM.

B ocHOBY Kypca pu3HMKM Ha ypOBHE CpeHEro 00111ero o0pa30BaHusl MOJI0KEH
pAa UAeH, KOTOpbIE MOXHO paCCMaTPUBATh KaK MPUHLHUIIBI €I0 OCTPOEHUS.

Hoea uyenrocmumocmu. B COOTBETCTBMM C HEUM KypC  SBISETCS
JIOTUYECKH 3aBEPILIEHHBIM, OH COACPXKHUT MaTepuall U3 BCEX pa3lesioB (PU3MKH,
BKJIFOUAET KaK BOIPOCHI KJIIACCUYECKON, TaK U COBPEMEHHOMN (PU3UKH.

Hoea cenepanuzayuu. B CcOOTBETCTBMM € HEW MarepHal Kypca
bu3uKu 00beTMHEH ~ BOKPYT buzngecKux TEOPUH.

Benyumm B Kypce SBIISIETCS
dbopMupoBaHHE MPEICTAaBICHUI O CTPYKTYPHBIX YPOBHSX MaTepUU, BEIIECTBE
U TIOJIE.

Hoesn 2YMAHUmMAapu3ayuu. Eé peanu3anus MPEAINOoIaraeT
MCIIOJIb30BaHNE TYMAaHUTApPHOIO MOTEHIMANa (U3UYECKON HayKH, OCMBICICHHE
CBSA3M DPAa3BUTUS PU3UKH  C pa3BuTHEM OOIlecTBa, a TaKKEC

MHUPOBO33PEHYECKUMH, HPaBCTBEHHBIMU " HKOJIOTUYECKUMHU
npoOjeMaMH.

Hoea npuxknaonou nanpasenennocmu. Kypc ¢uszuku yriayon€HHOTO
YPOBHSI MPEIIOJIaraeT 3HAKOMCTBO C UIMPOKMM KPYIOM TEXHUYECKHX U
TEXHOJIOTUYECKUX MNPUIIOKEHUN M3yYeHHBIX TeOopuil M 3akoHOB. Ilpu sTOM
paccMaTpuBalOTCS Ha YpOBHE OOIIMX MPEICTaBICHUH W COBPEMEHHbIE
TEXHUYECKUE YCTPOMCTBA, W TEXHOJIOTHHU.

Hoesn IKON02U3AUUU peanu3yercs MOCPEICTBOM BBEJICHUS
AJIEMEHTOB COAEPKAHUS, MOCBSIIEHHBIX ~ JIKOJIOTHYECKUM TpoOiieMam
COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTUEM TEXHUKU U

TEXHOJIOTUH, a TaKkKe 00CyXIeHUS npo6iaem palMOHAIBHOTO

MPUPOIONOIB30BaHUS U SKOJIOTUYECKON O€30IaCHOCTH.
OcBoeHue cojliepKaHusl MporpaMMbl MO (PUUKE JOJKHO OBITH MOCTPOCHO



Ha TPUHIMIIAX CUCTEMHO-AEATEILHOCTHOTO monaxona. Jlms ¢u3uku peamusarus
ATUX  TNPUHIMUIIOB  Oa3upyercs Ha  HUCIOJIB30BAHUM  CaMOCTOSATEIHLHOTO
HKCIIEPUMEHTA KaK MOCTOSHHO JAeWCTBYIomero (akropa ydeOHOro mpoiecca.
Jnst  yrnyOnéHHOTO — ypOBHS — 3TO cucrema CaMOCTOATEIIBHOTO
YYEHUYECKOTO DKCIEPUMEHTA,



BKJIIOUAIOMIEro  (pOHTANbHBIE  YYEHHYECKHE  ONBITHI  MPU  H3yYEHUH
HOBOTO Marepuaia, JlabopatopHbie paboThl W paboThl mpakTukyma. [Ipu sTom
BO3MOXHBI JIBa  croco0a  peanu3anuu  (Qu3MYecKoro  mpakTukyma. B
MEePBOM  CiIy4yae MpakTUKyM IpoBojautca aubo B koHue 10 u 11 kiaccos, nubo
MocJIe€ MEpPBOrO0 W BTOPOrO MOJYroAMM B  KaKIOM U3 O3THX  KJACCOB.
Bropoit cmoco6 — 93T0 wmHTErpamus paboT TOpaKTHKyMa B CHUCTEMY
7abopaTopHbIX paboOT, KOTOpHIE MPOBOJATCA B MpOIECCe H3YUYEHMs paszfelna
(temsl). Ilpu 3TOM moj paboTraMu MpPaKTUKymMa TOHHUMAETCS CaMOCTOSITEIbHOE
UCCJIEI0BaHUE, KOTOPOE MPOBOAMUTCS MO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO
BHJ1a 0€3 MOIIaroBOl HHCTPYKIIUH.

B nporpamme mno (¢usnMke cHCTeMa YYEHHMUECKOrO JKCIIEPUMEHTA,
7abopaTOpHbIX pabOT M MpaKkTUKymMa MPEJCTaBJI€HA E€IUHBIM TEPEUYHEM.
Beibop Tematuku Uit 3TUX BUJOB YYCHHUYECKHUX MPAKTUYECKUX pPaboT
OCYILIECTBIISIETCA  yYaCTHMKaMU 00pa3oBaTEIbHOIO Mpolecca HCXOAS U3
O0COOEHHOCTEH MOYPOYHOTO IJIAHUPOBAHUS W OCHAIICHHWS KaOwWHeTa (PU3HKH.
[Ipu sTomM  obecneuywBaeTcs OBJaJACHHE  OOYyYAlOUIMUMHUCA  YMEHHSIMU
NPOBOAWTH TPSIMbIE U KOCBEHHBIC U3MEPEHUS, MCCIEIOBAHUS 3aBHUCHUMOCTEH
(Gu3MYEeCKUX BEJIMYMH U T[OCTAHOBKY ONBITOB IO MPOBEPKE MPEIIOKEHHBIX
TUIOTE3.

Bonbmioe BHUMAaHHE yaenseTcs PEIICHUIO pacyETHBIX u
KaueCTBEHHBIX 3a/1a4. [Ipu 3TOM myig pacu€THBIX 3a/ad MPUOPUTETOM SIBISIOTCS
3aJlayd ¢ SIBHO 3aJJaHHOM W HESIBHO 3aJaHHOM (U3MYEeCKOW MOJENblo,
MO3BOJIAIOIINE MPUMEHITh W3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3
OJIHOTO pa3zfena Kypca, TaKk W HHTErpuUpys NPUMEHEHUE 3HAHUW U3 Pa3HbIX
pa3fenoB. [l KaueCTBEHHBIX 3a/ay MPHOPUTETOM  SIBISIOTCA 3aJaHusd  Ha
oOBbsICHEeHHE/Tpe/ICKa3aHle MPOTEKaHUs (PU3MUECKUX SIBICHUW M MPOIIECCOB B
OKPYXKaIOIIEeH >XKU3HHU, TpeOyromue BbhIOOpa (HU3UIECKON MOJSTH ISl CUTYalluH
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-
TEXHUYECKOMY  oOecleueHruto  y4ueOHOTro mpolecca  Kypc busuku
yrayOn€HHOTO YpOBHA Ha YpOBHE CpeAaHero oOmero o0pa3oBaHUsA JOKEH
U3y4yaThCsi B YCIOBHUSX MpeIMeTHoro kabunera. B  kabunere  Qusuku
JIOJDKHO OBITh HEeoOXoauMoe JabopaTopHoe OOOpyAOBaHUE MAJi BBITOJHEHUS
yKa3aHHBIX B TNporpaMme Mo (U3UKEe YUYEHHUYECKHUX OIBITOB, J1a0OpPATOPHBIX
paboT u pabOT MpPaKTUKyMa, a TAKXKE JEMOHCTPALMOHHOE 00OpYAOBaHHUE.

JlemoHCTpaliMoHHOE  000py/OBaHHE  (OPMHUPYETCS B  COOTBETCTBUU
C MPUHIIUTIOM MHUHUMAJIbHOM JOCTATOYHOCTH W 00ECIeYMBAeT MOCTAHOBKY
NEPEUUCICHHbIX B MporpaMMe 10 (U3MKE KIIIOYEBBIX  JEMOHCTpaIui
JUISI UICCIIEIOBAHUSL ~ U3YYaeMbIX  SIBJICHUU U IPOLIECCOB,

OMIIUPUYECKUX U (PYHIAMEHTAJbHBIX 3aKOHOB, UX TEXHUYECKHX



IIPUMEHEHUN.
JIabopatopHoe 000pyIOBaHME MJII YYEHUYECKHX IPAKTUYECKUX pPadOT
dopmMupyercss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECredYnBaceTCsl B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX oOOydarommxcsi. TemMaTHueckue KOMIUICKTHI
71a60paTOPHOTO 000pyI0BaHUs JOJIKHBI OBITH MOCTPOEHBI Ha
KOMIUIEKCHOM HCTIOJIb30BAaHUM AHAJIOTOBBIX U LU(POBBIX NPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE IU(POBBIX J1a00paATOPHil.

OCHOBHBIMU LENSIMU U3YUYEHUs (PU3KUKHU B 00IIEM 00pa30BaHUU SBIISIOTCS:

(GopMupoBaHHe HHTEpeca M CTPEMIICHHS OOyYaromMXcsi K HaydYHOMY
U3YYCHUIO TMPUPOJBI, pPa3BUTHE WX HHTEIUICKTyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTaBICHUNM O HAYYHOM METOJ€ MO3HaHUS U (HOpMUPOBAHUE
MCCJIE0BATEIbCKOr0 OTHOWIEHHUS K OKPYKAIOIIHUM SIBJICHUSIM;

dbopMHpOBaHNE HAYYHOIO MUPOBO33PEHMS KaK pe3ysibTaTa U3y4YeHHUs OCHOB
CTpOEHHUS MaTepuu U (pyHIaMEHTaIbHbIX 3aKOHOB (DU3UKH;

(dhopmMupoBaHHE YMEHUIN OOBSICHATH SBJICHUS C UCMOIb30BAHUEM (PUBHUECKUX
3HAHUI ¥ HAYYHBIX JJOKA3aTEJIbCTB;

dbopMUpOBaHHE TMPENCTAaBICHUN O pPONAM (PUUKU Ui PA3BUTUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH;

pa3BUTHE  TMPEACTABICHUN O BO3MOXHBIX  cdepax  Oymyuiei
npoecCHOHAIIbHON ~ NIeATEIbHOCTH, CBSI3aHHBIX C  (DU3HKOM, MOJATOTOBKA
K JlaJbHEHIIEMY O0YUEHHIO B ’TOM HAMPABIICHUH.

JlocTixkeHne 3TUX 1eneil o0ecrneurnBaeTcsl pelieHeM CIEAYIOMX 3a7a4 B
MpoIlecce U3yUeHUs Kypca (PU3NKK Ha YPOBHE CPEIHETO 00IIETO 00pa30BaHMUS:

puoOpeTeHne CHUCTEMBI 3HAHUM 00 o01ux bU3IIECKUX
3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKJTFOYAsI
MEXaHUKY, MOJECKYJSIPHYIO (bU3HKY, PIEKTPOIUHAMHUKY,

KBaHTOBYIO (PM3UKY U JIEMEHTHI aCTPO(DU3UKU;

dbopMUpOBaHME YMEHHMH MNPUMEHSATh  TEOPETUUYECKUE  3HAHUS IS
00BbsACHeHHS GU3HUECKUX SBJICHUN B TPUPOJAE U JUIsl TMPHUHATHS MPAKTHUYECKUX
pELIEHNI B IMOBCEIHEBHOW )KU3HU;

OCBOEHHE Croco00B peleHus pa3IUYHBIX 3a1a4 C  SBHO
3alaHHOM (M3HYECKOM MOJEIbI0, 3a/ad, MOAPa3yMEBAIOLIUX CaMOCTOSATEIbHOE
co3anre (PuU3MUecKOW MOJEIH, aJCKBAaTHOM YCIOBHMSIM 3ajJlaud, B TOM
Yyuciie 3a1a4 MHKEHEPHOI'O XapakrTepa;

MOHMMAaHUE (PU3NYECKUX OCHOB U TMPHUHIUIIOB JIEUCTBUA TEXHUYECKHUX
YCTPOWCTB U TEXHOJIOTHYECKUX IPOLECCOB, UX BIUSHUS HA OKPYKAOUIYIO CPENY;

OBJIaJICHUE METOIaMU CaMOCTOSITEIIBHOTO IJIAHUPOBAHUS 51
MpoBeJIeHUs] (PU3NUECKUX JKCIIEPUMEHTOB, aHaJIn3a 51

UHTEpOpeTanuu  WH(pOpMAIUU, OMNPEAeTICHUS JTOCTOBEPHOCTH
IIOJIyYEHHOI'0 PE3yJIbTaTa;

CO3/1aHUE YCIOBUHM I PAa3BUTUS YMEHUUW NIPOEKTHO-UCCIIENOBATEIILCKOM,

TBOPYECKOU NEATEIBHOCTH,



pa3BUTHE UHTEpeca K cepam MpoPeCcCHOHATBHON NESITEIbHOCTH, CBA3aHHOM
¢ GUBHKOIA.

B coorBerctBun ¢  TpeboBanusmu @ DI'OC COO  yrinyOn€HHBIM
YpOBEHb U3yueHusi ydyeOHoro mpeamera «Dusuka» Ha ypOBHE CpPEAHETO
obmero 00pa3oBaHHs BBIOWpaeTcs oOyyJaroImumMucs, MJIaHUPYIOIIUMHU
MPOJIOJIKEHNE 00pa30BaHUs MO CEIUATBHOCTAM (PU3UKO-TEXHUYECKOTO Mpodus.

Ha wu3ydenune ¢usuku (yriyOn€HHBI YpPOBEHb) Ha YpPOBHE CpPEIHETO
obmrero oopazoBanust otBoautcst 340 vacos: B 10 kmacce — 170 gacoB (5 gacoB B
Heneno), B 11 kimacce — 170 yacoB (5 4acoB B HEJEIIO).

[Ipennaraembiii B mporpamMme 1o (¢U3MKE MepedeHb J1abopaTOpPHBIX
U TPAKTUYECKUX pabOT SABIAETCS PEKOMEHJIOBAHHBIM, YYUTENbh JeJacT
BBIOOp TMpOBeAECHHMs  JA0OpaTOpPHBIX  pabOT W ONBITOB € YYETOM
WHIUBUTYATHHBIX OCOOCHHOCTEH 00yJaronnuxcs.



COIAEPKXAHUE OBYYEHUA
10 KITIACC

Pa3znen 1. HayuHblii MeTO NO3HAHNSI IPUPOABI.

®dusuka — pyHaaMeHTaIbHas Hayka o nmpupoje. Hayunslit MmeToa mo3HaHus U
METO/Ibl UCCIIETOBAHUS (HU3UUCCKUX SIBJICHUM.

DKCHepuMEHT W TEOpHs B Tpollecce Mo3HaHWs mpuponbl. Habmionmenue u
HKCIIEPUMEHT B (PU3HUKE.

Crocob6bl u3MepeHus (PU3NYECKUX BEIWYMH (AHAJOTOBbIE W LHQPOBHIC
U3MEPUTEIbHbBIC TPUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[lorpemHocTn  u3MepeHuit  (U3MYECKUX BeNMUuMH (a0comtoTHas U
OTHOCUTEJbHASA).

MopaenupoBanue (Qu3MYECKUX SBJICHUM M TPOIECCOB (MaTepHhalibHas
TOYKa, aOCOJIOTHO TBEPAOE Tello, HUJealbHasl IKUIKOCTh, WJEAJIbHBIN Ta3,
To4YeuHbIi 3apsa). ['unoreza. dusznueckuii 3aKOH, TPaHULIBI €0 MPUMEHUMOCTH.
dusznyeckas Teopusl.

Ponp u mecto pusuku B GpopMUPOBAaHUU COBPEMEHHON HAay4YHOU KapTUHBI
MHpA, B IPAKTUYECKOU JAEATETLHOCTHU JIIO/ICH.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomot, nPAKMUKYM.

N3mepeHne cuibl TOKAa M HANpSKEHUST B I1E€MU MOCTOSHHOTO TOKAa IMpHU
MTOMOIIIA aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ Hu(ppoBoil madoparopueit mo ¢usuke. [Ipumepsl u3mMepeHus
(bU3HYECKUX BEJIMYUH MPU TOMOIIUA KOMIBIOTEPHBIX TaTYMKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

MexaHnnueckoe IBHKEHUE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBHXKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHas 3a1a4l MEXaHUKH.

Pannyc-BeKTop MaTtepualibHOM TOYKH, €r0 MPOEKIMM Ha OCH CUCTEMBI
KoopauHat. TpaeKkropus.

[lepemerienne, ckoOpocTh (CpeaHsii CKOpPOCTh, MTHOBEHHAass CKOPOCTbH)
U YCKOpEHHE MaTepualbHOM TOYKH, HUX MPOCKUUHM HA OCH CHUCTEMBI
koopauHat. CloKeHHe NepeMENICHUN U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE  JIBHJKECHHE.
3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH, YCKOPEHHS U MYTH MaTepUaIbHOM TOUKH OT
BPEMEHU U UX IpaQuKH.

CBobOomHOe maacHUE. YCKOpPEHHE CBOOOJHOrO IajieHus. J[BrmkeHue
Tena, OpOLIEHHOrO0 IMOJA VYIJIOM K TOPHU30HTY. 3aBUCUMOCTh KOOpAMHAT,
CKOPOCTH M YCKOPEHUS MaTepHAIbHON TOUYKH OT BPEMEHH U UX rpaduku.



KpuBonuneniHoe  nBukeHue. JIBMKEHHME  MATEpPUAIBHOM TOYKM IO
OKPYKHOCTH. YrioBas M JuHEHHas ckopoctb. Ilepmox u  wacrora

oOparieHusl. [leHTpOoCcTpEeMHUTEIIHLHOE (HOpMaIIbHOE), KacaTeJIbHOe
(TaHreHIMAIbHOE) U TOJIHOE YCKOPEHUE MAaTepUaIbHON TOUKH.
Texanueckue YCTpOWCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
CHUJOMETp, JBUKEHUE CHAPSOB, LICTHBIE, niecTepEHYaThIC U
peMEHHBIE Tepelayd, CKOPOCTHBIC TUDTHI.
Jemoncmpauyuu.

Mogenb cuctemMbl OTCUETA, WILTIOCTPALMS KUHEMATHYECKUX XapaKTePHUCTUK
JBUKCHUSL.

CnocoObI uccae0BaHusl IBMKCHHM.

Wnmroctparus npeaeasHoro nepexojia u usMepeHne MrHOBEHHOM CKOPOCTH.

[TpeobpazoBanue ABUKEHUH C UCIIOIH30BAHUEM MEXaHU3MOB.

[Tamenue T B BO3IyXE U B Pa3peKCHHOM ITPOCTPAHCTBE.

HaOnronenue nB>kKeHUs Tena, OPOIICHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.

Hamnpapnenue ckopocTu npu JIBMXKEHUHU 110 OKPYKHOCTH.

[IpeoOpa3oBanHme YyriI0BOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TIyTeH, TPaeKTOPUM, CKOPOCTEH IBMXKEHHUS OIHOTO W TOTO XKe
TeJia B pa3HbIX CUCTEMaxX OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnuie pabomul, nPAKMUKYM.

N3ydenne HEpaBHOMEPHOT'O JBHKEHUS C IETBIO OINpeIeSIeHUs] MITHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHHs MpH MPSIMOJMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOW TIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHU MPHU PABHOYCKOPEHHOM
JIBIDKCHUH.

N3mepenne  yCcKOpeHUsT ~ CBOOOJHOTO  TaJACHUS (peKOMEHI0BaHO
HCIIOJIb30BaHKEe MTU(POBOI JTa0OPATOPHH).

N3ydenne naBuxkeHUs Tela, OpOIIEHHOTO TOpu3oHTAIbHO. IIpoBepka
TUIIOTE3bI 0 npsSIMOU MPONOPLIMOHATBHON 3aBUCHUMOCTH MEXKY
JATBbHOCTBIO TIOJIETA M HAYaJIbHON CKOPOCTBIO TeJa.

N3ydenune nBMXKEHUS Tela MO OKPYKHOCTH C MOCTOSSHHOW MO MOJYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tiepuoa OOpalleHHs KOHWYECKOTrO MasTHHKA
OT €ro NapaMeTpOB.

Tema 2. lunamuxa.



IlepBerii  3axkoH  Herorona.  MHepumanbHbple  CHCTEMBI  OTCYETA.
[Tpynuun otHocutTenbHOCTH [ammies. HewHepuuanbHble CUCTEMBI OTCUETA
(ompeneneHue, MpUMEPHI).

Macca tena. Cuna. [IpyuHuun cynepno3uuuu Cui.

Bropoii 3akon HproToHa 1151 MaTepraibHOM TOUYKHU.

Tpernii 3ak0oH Hpr0TOHA [111 MaTepUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TSITOTE€HHS. OKBUBAJEHTHOCTh TI'PABUTALIMOHHON H
UHEPTHOM MaCCBI.

Cuiia TsKecTU. 3aBUCUMOCTh YCKOPEHHUS CBOOOJHOTO MaJCHUS OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI W OT Treorpaduyeckod MHUPOTHL. [[BUkeHHe
HEOECHBIX TN U UX CIIYTHUKOB. 3akoHbl Kermepa. [lepBast kocmMudeckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Tenma, aBuxkymerocs c
YCKOPEHUEM.

Cuna Ttpenus. Cyxoe Ttpenwe. Cuiia TpeHHS CKOJBXEHHS U CuUja
Tpenus nokos. Kosdpdumuent tpenus. Cuia CONpOTHBICHUS TMPU JIBUKCHUU
Te€Jla B JKUAKOCTH WIM Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO
JBUYKCHUS.

Hasnenue. 'mapocratnueckoe napienue. Cuina Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTHYECKUE MPOLIECCHI: MOAIINITHUKY,
JBU>)KEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpauuu.

HabGmronenue nBM>KeHUs TEI B MHEPIUAIBHBIX U HEMHEPIIUATBHBIX CUCTEMAX
OTCYETA.

[IpuHIUT OTHOCUTEIBHOCTH.

Kauenne nByX UMJIMHIPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIILHO HEMHEPLIUAIBbHON CUCTEMBI OTCUETA.

CpaBHeHUE  PaBHOACHUCTBYIONIEW MPHIOKEHHBIX K TeIy CHI  C
POU3BEICHUEM MACCHI TEJIa HA €70 YCKOPEHHUE B MHEPLUUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cuil, BOSHUKAIOMIMX B PE3yIbTATE B3aUMOACHUCTBUS TEI.

HN3mepenune macc no B3aMMOJIEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MAJAECHUH.

[enTpoOexHbIe MEXaHU3MBI.

CpaBHeHUE CUII TPEHUSI TIOKOSI, KAUYEHUS U CKOJIbKEHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, nPAKMUKYM.

N3mepeHne paBHOJEUCTBYIONIEH CUJI MPU ABMKEHUU OpycKa MO HAKJIOHHOM
TJTOCKOCTH.

[IpoBepka rUMOTE3bl O HE3ABUCHUMOCTH BpPEMEHHM [BIKEHUS Opycka IO
HAKJIOHHOW TUIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MAcCChl.



HccenenoBanue 3aBUCUMOCTH CHJI YIIPYI'OCTH, BO3HHKAIOIIMX B INPYXKUHE U
PE3UHOBOM 00pa3iie, OT ux AchOopMaIiHH.

N3ydenune NBU>KEHUS CUCTEMBI TEJl, CBA3AHHBIX HHUTBIO, IEPEKUHYTON Yepes
NErKuii OJIOK.

N3mepenne koddduiiieHTa TpeHus Mo BEJIWYUHE YriIoBOro KoddduimeHTa
3aBUCUMOCTH Frp(N).

HccnenoBanue aABMKeHUs: OpycKa MO HAKIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 (HULIUEHTOM TPEHHUS.

N3yyeHne nBrKEeHUS rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbGcomotHO  TBEpmoe  Teno.  [loctymatenbHOoe M BpalaTeabHOE
JNBW)KEHUE TBEPHOro Tena. MOMEHT CHIBI OTHOCUTEIBHO OCH  BpAILCHMUS.
[Inedo cubl. CrioskeHWe CWII, MPUIIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TshkecTH
Tena.

YcnoBus paBHOBECHS TBEPIOIO TEA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3IMIHOC PABHOBECHE.

TexHudyeckue yCTPOWCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: KPOHIITEHH,
CTPOUTEIIbHBIN KPaH, PEIIETYATHIE KOHCTPYKIIHH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

HccnenoBanue yciaoBUM PAaBHOBECHUS TBEPAOTO TEJIA, MMEIOLIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHue KpOHIITEWHOB U PAaCUYET CUJI YIIPYTOCTH.

N3yyeHne ycTOMYMBOCTH TBEPAOTO TeJIA, UMEIOLLETO IUIOLIA(b OIOPBI.

Tema 4. 3axonst coxpanenus 6 MexaHuke.

NMnynibc MaTepuanbHOW TOYKHU, CUCTEMBI MaTEpUAIbHBIX ToueK. LIeHTp Macc
CUCTEMbI MAaTEpPHAIIBHBIX TOYEK. TeopeMa 0 JBHKEHUU LIEHTpa Macc.

NmMnynbe cuibl 1 UI3MEHEHUE UMITYJIbCA TeNa.

3aKOH COXpAaHEHUSI UMITYJIbCa.

PeaktuBHOE ABHXKEHUE.

MoMeHT uMIynbca MarepuanbHOW TOUKH. [IpencraBieHuE O COXpaHEHUH
MOMEHTA UMITYJIbCA B LIEHTPAIBHBIX MOJIAX.

PaGora cuiapl Ha MaloM W Ha KOHEYHOM IiepeMemieHuu. [ 'paduaeckoe
npeJicTaBiIeHHE paboThl CUJIBL.

MoIIHOCTh CHJIBL.

Kunernueckass sHeprus maTepuanbHOM TOUkU. Teopema 00 H3MEHEHHH
KMHETUYECKOW SHEPTUU MATEPUATBHON TOUKH.



IloTeHuManbHbBIE " HEINOTECHIIUAIbHBIE CHJIBI. IloTeHuManpHas
sHeprus. [loTeHuumanpHas dSHeprus ynpyro AehOpPMHUPOBAHHOW TMPY>KUHBI.
IloreHnmnanbHass »HEpPrus TejJa B OJHOPOJHOM TIPABUTALlMOHHOM  IIOJE.
[loTeHuManbHasg SHEPrusi Teiaa B TPABUTALMOHHOM IIOJE OAHOPOJIHOIrO IIapa
(BHyTpH uM BHe wmapa). Bropas kocMmuueckas CKOpOCTb. TpeTbsi KOCMUYECKas
CKOPOCTb.

Cs3b pabOThl HEMOTEHIMAIBHBIX CHJI C HM3MEHEHHEM MEXaHWYeCKOH
DHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHUYECKOU SHEPTHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenune bepHymm Wi UACaTbHOM >XKUIAKOCTH KAaK CIICICTBHE 3aKOHA
COXpPaHEHUS MEXaHUYECKON YHEPIUU.

TexHudyeckue yCTpOWCTBA M TEXHOJOTMYECKHE MPOLECCHI: JIBUIKEHUE
paker, BOJIOMET, KOMEp, TMPYKUHHBIA TMHUCTOJNET, THUPOCKON, (urypHoe
KaTaHUE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

N3mMepeHne MOIHOCTH CUITBL.

W3MeHeHne sHepruu Tela IpU COBEPILIEHUU PaOOTHI.

B3anmHbIe mnpeBpaleHuss KUHETUYECKOM W IOTCHIMAJIbHOM JHEPruul Ipu
JNEUCTBUM HA TEJIO CUJIBI TSXKECTHU U CUJIbI yIIPYTOCTH.

CoxpaHeHue 3Hepruu npu cBOOOTHOM MAICHUH.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

N3mepenne nmnynbca Teaa o TOpMO3HOMY ITyTH.

W3mepeHne Ccuibl TATH, CKOPOCTH MOJENU JJIEKTPOMOOWIS U MOIIHOCTH
CHUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEIA C UMITYJIbCOM CHIIBI.

HccnenoBanue coxpaHeHUs: UMIYJIbca MPU YIIPYTroM B3aUMOJICHCTBUU.

N3mepeHne KNHETUYECKON SHEPIUU TEJa 110 TOPMO3HOMY ITYTH.

CpaBHEHHE MU3MEHEHHUS NMOTEHUUAIBbHON YHEPTUH MPY>KUHBI ¢ PaOOTOI CHIIBI
TPEHMUSL.

Omnpenenenue pabOThl CUIIBI TPEHUS] TPU JIBIXKCHHHM Tella MO HAKIOHHON
MJIOCKOCTH.

Paznen 3. MosiekyJisipHasi pu3uka ¥ TEepMOJAMHAMHUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopuu.

OCHOBHBIE TIOJIOKEHUSA MOJIEKYJsIpHO-KUHeTHYecko Teopun (MKT),
HX OIBITHOE obocHoBanue. uddysus. BbpoyHoBckoe

IBUKECHUE. XapakTtep NBWKEHUS W B3aUMOJACWUCTBUS YACTHIL
BemecTsa. MoJenu  CTpOEHHs Ta3oB, JKUAKOCTEM W TBEPABIX TEI W
OOBSICHEHHE CBOWCTB BEIlECTBA Ha OCHOBE A3TUX



Mozeneid. Macca u pasmepsl Mosekysn (aromoB). KommuecTtBo BeliecTsa.
IToctostnHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl €€ u3mepenus. lllkana
temneparyp Llenscus.

Monenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KHUHETUYECKON TEOpUU: YaCTHUIIbI
ra3a JBUXKYTCS XaOTUYECKU U HE B3aUMOJEHUCTBYIOT JPYT C APYTOM.

I'azoBbIE 3aKOHBI. YpaBHeHUE MenneneeBa—Knaneipona.
AbcomoTHas Ttemrepatypa (mkana temrepaTyp KenbBuna). 3akon JlampToHa.
N3omnporeccel B U1€aqbHOM rase C MOCTOSHHBIM

KOJINYECTBOM BEILIECTBA. ['paduueckoe

MpeJICTaBIICHUE U30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW  SHepruei
MOCTYMATEIbHOTO  TEIUIOBOTO  JBMXKEHHSI ~ MOJIEKYJ — HJICAUIBHOIO  rasa
(OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON TEOPHUH UJICaTTbHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpETHEH
KMHETHYECKON YHEPrUeH MOCTYIATENILHOIO TEILUIOBOTO JBUKEHHUS €€ YaCTULL.

TexHuuecknue yCTPOMCTBA M TEXHOJOTMYECKHUE MPOLECCHI: TEPMOMETP,
OapomeTp, MoJy4yeHre HAHOMATEPUAJIOB.

Jemoncmpayuu.

Mogaenu NBUKEHUS YaCTHUIl BEIIECTBA.

Monens 6pOyHOBCKOTO JIBUKEHUS.

Buneoponuk ¢ 3anuchi0 peaabHOTO OPOYHOBCKOTO JIBIDKCHHUS.

Hud dy3us sxuakocTei.

Mopaens onsiTa IlTepHa.

[IpuTsrkeHrue MONEKYI.

Mopenu KpUCTAIUNIMYECKUX PEIIETOK.

Halmronenue u uccienoBanre U30MpoIeccoB.

Yuenuueckuii 3xkcnepumenm, nadopamopmusvie pabomasl, RPAKMUKYM.

HUccnenoBanme mpouecca YCTaHOBIEHUS TEIUIOBOIO PAaBHOBECUS IIPH
TEIUI000MEHE MEXKTy TOpsSUei U XOJIO0JHOU BOJIOM.

N3ydenne wu30TEpMUUYECKOTO Mmpolecca (PEKOMEHIAOBAHO HCIOJIb30BaHUE
1 poBoii 1aboparopun).

N3yuenue A30XOPHOTO

nporiecca. M3yuenue nzo0apHoro

npouecca. [Iposepka ypaBHeHUs

COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (TJ[) cucrema. 3amaHue BHEIIHUX — YCJIOBUH
U1 TEPMOJAVMHAMUYECKOW CHUCTEMBbl. BHEmHME W BHYTPEHHHE NapaMeTphbl.
[TapameTpbl TEPMOAMHAMUYECKOW CUCTEMBbI KAaK CpPEIHUE 3HAYCHUS BEJIWYUH,



ONMCHIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.



Hynesoe Hawano tepmoaunamMuku. (CamMOnpOH3BOJIBHAS — pelaKcauus
TEPMOJAVUHAMUYECKON CUCTEMBI K TEIZIOBOMY PABHOBECHIO.

Mopens  uageampHOro  raza B TEPMOJMHAMUKE  —  CHUCTEMa
ypaBHEHHU: ypaBHeHUE MeHneneeBa—KnaneipoHa W BBIpAKEHUE IS
BHYTPEHHEW DOHEPruUM. YCJIOBUS IPUMEHUMOCTH 3TOM MOJENIH: HU3Kasd
KOHIEHTpAllMsd 4YaCTHUIL, BBICOKME TEMIEpaTypbl. BblpaxkeHue i1 BHYTPECHHEU
SHEPrUU OJHOATOMHOIO HJICAIBHOTO ra3a.

KBa3zucratnueckue nu HECTaTUYECKHUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoJMHaMuKe. Brruncnenue pabotel 1o rpaduky
npoliecca Ha pV-auarpaMmme.

Temonepenaya  kak  croco0  WM3MEHEHUs  BHYTPEHHEW  SHEpruu

TEPMOJUHAMHYCCKOM  CHUCTEMBI 0€3  COBEpIICHHUS paboTHI.
KonBekuusi, TeI1onpoBOAHOCTb, U3TYYEHHUE.
KonuuecTBO TEIUIOTHI. Termto0éMKOCTb TeJa. VY nenpHasg "

MOJISIpHasl TEIVIOEMKOCTH BEIIECTBA. YpaBHeHHe Maiepa. YaenpHas TeIUIoTa
cropanvsi ToruMBa. Pacdy€éT KoaM4ecTBa TEIUIOTHI MpU  TEILIONEpeaye.
[Tonatue 00 aguabaTHOM Mpolecce.

IlepBblii 3aKOH TepMOAMHAMMKHA. BHyTpeHHsAss odHeprus. KommdecTBo
TEIJIOTHI W paboTa Kak  Mepbl HW3MEHEHUSI  BHYTPEHHEH  DJHEpTruu
TEPMOJNHAMUYECKON CHCTEMBI.

Bropoii  3akOH  TEepMOAWHAMHUKH  [JIJII  PABHOBECHBIX  IPOLIECCOB:
4yepe3 3aJaHHOE PABHOBECHOE COCTOSSHHE TEPMOJWHAMUYECKOW  CHUCTEMBI
NIPOXOJUT €IMHCTBeHHAs aanadara. AOCONIOTHAS TeMIeparypa.

Bropoii 3aKkOH TEpMOAWHAMHUKM [UJII  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOXKHO TeEpenaTh TEIUIOTYy OT 0oJjiee XOJOIHOTO Tena K Oojee HarpeToMmy
6e3 komrnencanmu (Kinaysuyc). HeobpatumocTs NpupoIHbIX MPOIECCOB.

[Tpunuune! aefictBus TeroBbix MamuH. KIT/I.

MaxkcumanbHoe 3Hauenune KII. [ukn Kapho.

DKOJIOTUYECKHUE aCIEKThl MCIOJIb30BAHUS TEIUIOBBIX JBHUrareseil. TerioBoe
3arpsA3HEHHUE OKPYKAOIIEN CPELBI.

Texanuyeckue YCTPOWCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
XOJIOAWJIbHUK, KOHIUIMOHEpP, JU3EJbHbIH U  KapOIOpaTOpHBIA JBUTaTeNH,
napoBasi TypOMHA, IIOJIYYEHHUE  CBEPXHU3KUX  TEeMIeEparyp, YTHIU3ALUSL
«TEIJIOBBIX»  OTXOJIOB C HCHOJIb30BAHMEM TEIUIOBOTO HACOCA, YTHIM3ALMS
OMOOPraHNYECKOT0 TOIUIUBA JJISl BEIPAOOTKH «TETUIOBOI» U AJIEKTPOIHEPTHU.

Hemoncmpavyuu.

N3meHenue TemnepaTypbl IpH a11adaTHYeCKOM PaCIIMPEHHH.

Bo3gymHoe orumso.

CpaBHeHME YIENbHBIX TEIUIOEMKOCTEN BELIECTB.



Crioco0Ob! M3MEHEHUST BHYTPEHHEH YHEPTHH.

HccnenoBanue aguabaTHOTO mpoliecca.

KomnproTepHble MOJIENIN TEIIOBBIX JBUTATEIICH.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

N3mepenue yaenbHON TEINIOEMKOCTH.

HccnenoBanue nporecca OCThIBaHUS BEILIECTBA.

UccnenoBanue aguabaTHOrO mpoiecca.

N3ydenne B3aUMOCBSI3U SHEPTUU MEXKMOJICKYJISIPHOTO B3aWMOJICUCTBUA U
TEeMIEPATypPbl KUTIEHUS KUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Dazoevie nepexoowvl.

[TapooOpa3oBanrie u KoHjaeHcalnus. Vcnapenue wu kuneHue. YenbHas
TeII0Ta MapooOpa3oBaHMUs.

HacplmieHHble W HeHachllleHHble Tmapbl. KayecTBeHHass 3aBUCHMOCTH
IJIOTHOCTM W JIaBJEHUS  HACBIIMIEHHOIO Iapa OT TEMIEpaTypbl, HX
HE3aBUCUMOCTh OT 00BbEMa HACBIIIEHHOTO IMapa. 3aBUCUMOCTh TEMIEPATYpPHI
KUIICHUSI OT JIaBJICHUS B KUJIKOCTH.

Bnaxxnocts Bo3nyxa. AOCONIOTHAS M OTHOCUTEIbHAS BJIAXKHOCTb.

TBépnoe Tteno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIMUS
CBOWCTB KpHUCTAUIOB. IlnaBieHWe W KpucTtalmm3zauusa. YAenbHas TEIoTa
aBneHus. Cyomumarus.

JHedbopmanuu tBEpHOro Ttena. Pactsokenue u cxxarue. Cupur. Moaynps FOnra.
[Ipenen ynpyrux nedopmariuii.

TensoBoe pacmmpeHue KUAKOCTEM U TBEPABIX Tell, OOBEMHOE U
JUHEHHOE pacmupeHrne. AHTAPMOHHM3M TEIIOBBIX KOJICOAHWN YaCTHUIl BEIIECTBA
KaK IPUYHUHA TEIJIOBOTO PACIIUPEHHUs TeJ (Ha KAYeCTBEHHOM YpOBHE).

[IpeoOpazoBanue 3Hepruu B (Ha30BbIX MEPEXOIAX.

YpaBHeHHE TEIUIOBOTO OanaHca.

IToBepxHOCTHOE HaTsHKEHHUE. Koadpunuent MOBEPXHOCTHOTO
HaTspkeHus.  Kanwmnspuele  sBrneHus.  JlaBieHuWe MO MCKPUBIEHHOMU
MOBEPXHOCTHIO xKUAKOoCcTH. Dopmyita Jlamnaca.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHL:  KUJKHE
KpUCTAJLJIbI, COBPEMEHHBIE MATEPHAIIBI.

Jemoncmpayuu.

TermoBoe paciiupeHue.

CBoiiCTBa HACHIIICHHBIX MTAPOB.

Kunenue. Kunenue npu noHMKEHHOM J1aBJICHUH.

N3mepenue cuibl NOBEPXHOCTHOTO HATSIKEHUS.

OMBITHI C MBUIBHBIMU TIIEHKAMHU.

CmauuBaHue.



KanunnspHeie sBieHus.

Moaent HEHbIOTOHOBCKOM KUIKOCTH.

Crioco6bl M3MEpEeHHS BIAKHOCTH.

NccnenoBanue HarpeBaHus U IJIAaBJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunasr nepopmaruii.

Hab6mronenue manbix aepopMaiiuid.

Yuenuueckuit skcnepumenm, nadopamopnuie pabomul, npAKMUKYM.

N3ydeHune 3aKkOHOMEPHOCTEN HCTAPEHUS KUIKOCTEM.

N3mepeHne yaenpHON TEIUIOTHI TUIaBICHUS JIbJA.

N3ydenune CBONCTB HACBHIIEHHBIX MapOB.

N3mepeHne aOCOJIIOTHOM BIAXHOCTH BO3JyXa M OIIEHKa Macchl MapoB B
ITIOMEILCHNH.

N3mepenne kod¢duiimenTa moBEpXHOCTHOTO HATSIKCHUS.

N3mepenne monyns FOnra.

HccnenoBanue 3aBUCMMOCTH Jedopmanuud  pe3ruHOBOro olpasima oT
IIPUJIOKEHHON K HEMY CHJIBL.

Pa3znen 4. DiiekTpoauHaMuKa.

Tema 1. dnexmpuueckoe none.

OneKkTpu3anuss Tea MW €€ TPOSBICHHs. ONEKTpUYecKHd 3apsa. /JlBa
BUIA  DJIEKTPUYECKHUX 3apsiA0B. [IpoBoiHUKHY, JUDIIEKTPUKU U
NOJIYIPOBOJIHUKHA.  DJIEMEHTapHBIN ANEKTPUUECKUI 3apsii. 3akoH
COXpPaHEHUS DIEKTPUUYECKOTO 3apsija.

B3aumopeiictBue 3apsaoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTpudeckoe nojie. Ero neicTBue Ha 3JEKTPUUECKHUE 3apsi/ibl.

Hampsixkénnocts  anextpudeckoro noisis.  [IpoOubiii  3apan.  Jlunum
HANPsHDKEHHOCTH 3JIEKTPpUYECKOro 1nossi. OqHOPOAHOE 3IEKTPUUYECKOE TOJIE.

[ToTeHIMaNbHOCTD 3JIEKTPOCTATHYECKOTO MOJsA. Pa3HOCTh MOTEHIHMAIOB H
HanpspkeHue.  [loreHnumanbHas  dHeprus  3apsaa B DJIEKTPOCTATUYECKOM
nosie. IloreHunan snmekTpocTaTUyecKkoro mnois. CBs3b HANPSKEHHOCTU MOJSA U
Pa3HOCTH  MOTEHLHAJIOB TUISL ANEKTPOCTATHYECKOTO TTOJIst (xak
OJTHOPOJIHOTO, TaK U HEOJHOPOJHOIO).

[IpuHUIMN CynEepnO3ULNU 3IEKTPUUECKUX MOJIEH.

[lone Ttoueunoro 3apsga. Ilome paBHOMEPHO 3apsDKEHHOM — CQephl.
[lone paBHOMEpHO 3apspDkeHHOTO 1O o0O0BEMY 1mapa. Ilojge paBHOMEpPHO
3apsOKEHHONM OeCKOHEeYHOM  miockocTtd. KapTuHpl JuHUN — HAIpsHKEHHOCTH
ATUX TOJIEN | SKBUNOTEHIHUAIBHBIX IOBEPXHOCTEM.

[IpoBOAHUKY B 2JIEKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECHS 3aPsAJIOB.

JIMDNeKTpukn B ANEKTPOCTATUYECKOM  TOJIE. Jlusnexkrpruyeckas
IIPOHUIIAEMOCTb BEILECTBA.



Konnencarop. O1eKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTH IUIOCKOTO
KOHJEHCATOoPA.

[TapannensHOE coeAMHEHHE KOHAEHCATOPOB. [locienoBarenbHoe COeAMHEHNE
KOHJICHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOopa.

JIBr>keHre 3apsKEHHON YaCTUIIBI B OJHOPOJHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckrue yCTpOMCTBA M TEXHOJIOTHMYECKUE MPOLECCHI: 3JIEKTPOCKOII,
AIEKTPOMETP, DJIEKTPOCTATUYECKAsl 3aluTa, 3a3eMJICHHE D3JIEKTPONpPUOOPOB,
KOHJIeHcaTopbl, TeHepaTop Ban ne I'paada.

Jlemoncmpayuu.

Y CTpONCTBO U MPUHIMIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPKEHHBIX IAPUKOB.

DIEKTPUYECKOE MOJI€ ABYX 3aPSKEHHBIX MJIACTHH.

Mopenb anekTpocTaTudeckoro reueparopa (Ban ae I'paada).

IIpOoBOIHUKY B 3IIEKTPUYECKOM IIOJIE.

DIIEKTPOCTATUYECKAS 3aIlNTA.

YCTpONUCTBO U AEUCTBUE KOHJIEHCATOPA MMOCTOSHHOU U TIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTopa OT IUIOWAau
IJIACTUH, PACCTOSIHUS MEXKy HUMU U IUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHEPrus 3IEKTPUUECKOTO MOJISI 3apSIKEHHOTO KOHJECH CATOpa.

3apsiika U pa3psika KOHAEHCAaTopa Yepe3 Pe3UcTop.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

O1ueHKa CrJl B3aMMOJECHUCTBHS 3apSIKEHHBIX TEI.

Halnronenue npeBpailleHusl SHEPrUuu 3apsiKEHHOT0 KOHJEHCATOPa B YHEPTHIO
W3JIy4E€HUs CBETOANO/A.

N3yyeHnne npoTekaHus TOKA B LENH, COJAEPKAILEN KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MOTEHI[MAJIOB (HampsiKEHUS ) npu
IIOCJIEIOBATEIBHOM COEIMHEHNH KOHIEHCATOPOB.

UccnenoBanue paspsaa KOHAESHCATOPA YEPE3 PEIUCTOP.

Tema 2. Ilocmoannwlit 31eKmpudecKuil mok.

Cuia toka. [TocTOsIHHBIN TOK.

VYcnoBus CymecTBOBaHUS MOCTOSHHOTO 3JIEKTPUYECKOro TokKa. McTouHuku
toka. Hanpsokenrne U u DJIC E.

3akon OMa J1s1 ydacTKa 1EMH.

DIEKTpUUECKOE CONPOTHUBJICHHUE. 3aBUCHUMOCTh CONIPOTUBJICHUS
OJHOPOJHOTO NPOBOJHHMKA OT €ro JUIMHBI H IUIONAJA MOINEPEYHOrO
Ce4YeHHUs. Y IeJIbHOE CONPOTHUBIICHUE BEIIECTBA.

[TocnenoBarenbHOE, MapajIeIbHOE, CMEIIAHHOE COCIUHEHHE MPOBOJHHUKOB.
Pacuér pa3BeTBn€HHBIX AekTpuueckux neneil. [Ipasuna Kupxroda.



Pabota snekrpruueckoro Toka. 3akoH Jxoyns—JIeHua.

MOIIHOCTh 3JIEKTPUUYECKOTO TOKa. TergoBasi MOIIHOCTb, BbIAENIsAeMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE CONPOTUBICHHWE MCTOYHMKA ToOKa. 3akoH Owma
JUISl TIOJHOM  (3aMKHYTOW) BJEKTPUYECKOM 1enu. MONIHOCTh HMCTOYHHUKA
Toka. KopoTkoe 3aMbIkaHue.

KonneHncaTop B 11enu MOCTOSIHHOTO TOKA.

TexHuyeckre yCTpOHCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUHK AIICKTPUUECKOMN SJHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CHUJIBI TOKa OT HANpSDKEHUS IS PE3UCTOPA,
JIaMITbl HAKAJIUBAHUS U CBETOJIMO/IA.

3aBUCUMOCTH COINPOTHUBJICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIAIM TIOTIEPEYHOT0 CEYEHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTHU CHJIBI TOKA OT COMPOTUBJICHUS PU MNOCTOSSHHOM
HaIpsKEHUH.

[Tpsimoe uzmepenne J/IC. KopoTkoe 3aMblkaHHe TAIbBAHUYECKOTO 3JIEMEHTA
U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

Cnioco6bl coeHeHUsT UICTOYHUKOB Toka, DJ]C Oartapeii.

HccnenoBanue pa3HOCTH MOTEHUHUAIOB MEXKIY MOJKOCAMH MCTOYHUKA TOKa
OT CUJIBI TOKA B LICTIH.

Yuenuueckuit s3xcnepumenm, nadbopamopnvie padomot, RPAKMUKYM.

UccnenoBanue cMEIaHHOTO COEUHEHUS PE3UCTOPOB.

N3mepeHue yaenpHOro CONnpoOTUBICHUS MPOBOTHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAMPSDKEHHS JUISl  JIAMITb
HaKaJIMBaHMUS.

VYBenuuenue npezena u3MepeHus: amnepmerpa (BoJibTMETPa).

N3mepenue DJ1C u BHyTPEHHETO CONMPOTUBIICHUS UCTOYHHKA TOKA.

Uccnenosanue 3aBucumoctu DJ]C ragbBaHMUECKOro 3JE€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIIOB MEXKIY MOJIOCAMH HUCTOYHUKA TOKa
OT CHWJIbI TOKA B IIEIIH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIHOCTH UCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHwlX cpeoax.

DOneKkTpuyeckass MPOBOAUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOAUMOCTD TBEPABIX METAJIOB. 3aBUCUMOCTH COIMPOTUBICHHUS METAJIJIOB
oT TemnepaTypbl. CBEpXIpPOBOANUMOCTb.



DneKkTpuyYecKuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonyrpoBOAHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTh
noJynpoBoiHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

DIIEKTPUYECKUN TOK B DSJIEKTPOJIUTAX. DJIEKTPOJUTHYECKAS JTHCCOLUALUA.
OnekTponn3. 3akoHbl Papaaes 11 AIEKTPOIN3a.

DnekTpuueckuii TOK B razax. CamMOCTOSTENbHBIM M HECAMOCTOSTEIIbHBIN
paspsa. PaznmuuHble TUITBI CaMOCTOATENIBHOTO pa3paaa. Momnus. [Liazma.

Texuuueckue YCTPOUCTBA u MPaKTUYECKOE MIPUMCHCHUE:
ra3opaspsiHble JaMIIbl, JJEKTPOHHO-JIydeBas TpyOKa, IOJYIPOBOIHUKOBHIC
puOOpbI: U0, TPAH3UCTOP, dboTommon, - CBETOIWOM,

rajbBaHuka, padhUHUPOBAHUE MEIH, BBITJIaBKA
AITIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.
Jlemoncmpayuu.

3aBUCUMOCTb CONPOTUBIIEHUS METAJIIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB 3JEKTPOIUTOB.

3akonsl anekTposin3a Dapanes.

HckpoBoii pa3psaa 1 TpOBOAMMOCTh BO31yXa.

CpaBHEHME IPOBOAUMOCTH METAJLIOB U MOIYIIPOBOJHUKOB.

OnHOCTOPOHHSISI MPOBOAUMOCTD IHO/IA.

Yuenuueckuii sxkcnepumenm, nadopamopnuie padomul, nNPAKMUKYM.

HaGmronenue anextponusa.

N3mepeHne 3apsaa OAHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHBIEHUS  TEPMOPE3UCTOpPA  OT
TEMIIEpaTypBhl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUOAA.

Du3uYecKUuil MPaAaKTUKYM.

Cnioco6bl n3mMepenusi GU3NUECKUX BEJIMYHUH C UCIIOJIb30BAHHUEM aHAJIOTOBBIX
U LIU(PPOBBIX WU3MEPUTENBHBIX MPUOOPOB U KOMIIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTENbHBIE TOTPEITHOCTH U3MEPEHUN (U3UUECKUX BEIMYMH.
OneHka rpaHul MOrpenIHOCTEN.

IIpoBeneHne KOCBEHHBIX HU3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEHU
(U3MYEeCKUX BEJIIMYMH, MPOBEPKA NPEMIOKEHHBIX TumoTe3 (BbIOOp U3
paboT, ONMMCAaHHBIX B TEMAaTHYECKUX paszaenax «Y4EeHUYECKU
AKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM).

MexnpeaMeTHbie CBA3H.

N3yuenne kypca ¢usuku yrioyonénHoro ypoBHs B 10 kijacce
OCYLIECTBJISIETCS. C YYETOM COJAEPKATEIbHBIX MEKIPEAMETHBIX CBS3€H C
KypcaMy MaTeMaTHKH, OMOJIOTMH, XUMHH, Feorpaduu U TEXHOIOTUH.

Mesicnpeomemnoie NOHAMUA, C6AZAHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
nO3HaHUA: SIBICHUE, HAay4YHbIH (akT, rumnores3a, ¢uznyueckas BEITUUYMHA, 3aKOH,



Teopusi, HAOIMIOJEHUE, SKCIEPUMEHT, MOJACIUPOBAHME, MOJIETb, H3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUH, U3MEPHUTENbHBIE TPHUOOPHI, IU(poBas 1abopaTopws.

Mamemamuka: pelieHne CHUCTEMBI YPaBHCHUU. Jlunerinas
¢byHkuus, napadosna, runepbosia, ux rpa@uku U cBoMcTBa. TpUrOHOMETpUYECKUE
(GYHKIHMH: CHHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOX/1€CTBO. BEKTOPHI M MX MPOEKLHH HA OCU KOOPJIUHAT, CII0)KEHHE BEKTOPOB.

Buonozua: wmexanuyeckoe IBIKEHHE B JKUBOM mpupone, auddysus,
OCMOC, TETIJIOOOMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHUE OKPY KaIoIIeH
Cpenbl, yTHUIM3aLHUs OMOOPraHNYECKOIo TOIUIMBA TUTSL BbIPA0OTKH
«TETUIOBO» W BJEKTPOIHEPIUHU, MOBEPXHOCTHOE HATSIKEHUE W KaNWUISPHBIE
SBJICHHS B IPUPOJE, JIEKTPUUECKHE SIBJICHUS B AKUBOM IPUPOJIE.

Xumuna: JUCKPETHOE CTPOCHHE  BEIIECTBA, CTPOCHHE AaTOMOB H
MOJIEKYJI, MOJIb BEUIECTBA, MOJSpHAs Macca, I[OJIYyYeHHE HAaHOMaTEepHUaloB,
TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, KUAKOCTEM M Ta3oB, XUAKAE KPHCTAILIBL,
ANEKTPUYECKUE  CBOMCTBA  METAJUIOB,  DJEKTPOJUTHYECKAs  JIUCCOLMAIMSA,
raJlbBaHUKa, 3JIEKTPOHHASI MUKPOCKOITHSI.

T'eozpaghus: BaxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpa3oBaHuE ABUKEHUN C UCIIOJIB30BAHUEM MEXaHU3MOB,
y4€T  CyXOoro M  JKMJIKOrO  TpPE€HHs B  TEXHHKE, CTaTUYECKUE
KOHCTPYKUMU (KpPOHIITEHH, peméryaTble  KOHCTPYKIIMH),  HCIOJIb30BAHHE
3aKOHOB COXPAHEHHUS MEXaHUKH B TEXHUKE (THPOCKOI, BOJAOMET U JIpYyTHE),
JBUTAaTENIb BHYTPEHHErO CrOpaHus, MapoBasi TypOWHA, OBITOBOM XOJOJMJIbHHUK,
KOHJUIIMOHEDP, TEXHOJOTWH MOJYYEHHS] COBPEMEHHBIX MaTEpPHAIIOB, B TOM
YUCJIE HAHOMATEpUAJIOB, W HAHOTEXHOJOTMH, DJIEKTPOCTATUYECKAS 3alluTa,
3a3eMJICHHE JJIEKTPOINPHOOPOB, Tra3opa3psiAHbIE JAMIIBbL, MOJIYNPOBOJHUKOBBIC
npuOOpHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiekTpoanHAMHUKA.

Tema 4. Maznummnoe none.

BzaumopeiicTBue MIOCTOSIHHBIX MarHuTOB u MIPOBOJHUKOB c
TOKOM. MarautHoe moJsie. Bekrtop MarHutHOM  wHAYKUMU. [IpuHUMD
CYIIEPIIO3ULIMA MATHUTHBIX MOJIEN. JIMHUM MarHUTHOW UHYKLIHH.

MaruutHoe 1oje MpOBOJHUKA C TOKOM (TIPSIMOrO MPOBOJAHUKA, KATYIIKU U
KpyroBoro BuTka). OneIT Opcreaa.

Cuna Amriiepa, €€ HanpaBJI€HUE U MOJYJIb.

Cuna JlopeHua, €€ HanpaBJICHUE U MOJYJb. JIBHKEHUE 3apSIKEHHON YaCTHUILIbI
B OJJHOPOJHOM MarHuTHoM nojie. Pabota cuibl JlopeHna.

MarunutHOE nosie B BemecTBe. DeppoMarHeTuku, napa- i JuaMarHeTUKH.



Texanueckue YCTPOUCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
MIPUMEHEHUE MMOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMArHuTOB,
TECTEeP-MYyJIbTUMETP, AJIEKTPOJBHUraTrenab SkoOu, YyCKOpPHUTEIH

AIIEMEHTAPHBIX YaCTHULI.

Jlemoncmpayuu.

Kaptuna 7nuHMA  WMHAYKOMM  MarHATHOTO  IOJSL  IOJOCOBOTO  H
MOJAKOBOOOPAa3HOI0 MOCTOSIHHBIX MATHUTOB.

KapTrHa nmMHMA MarHUTHOM MHAYKLIHU TTOJS JUIMHHOTO IMPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBre IBYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuiibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

Hab6nronenue ABUKEHUS MydKa 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHLIMI JNEeUCTBUSA BIIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.

Yuenuueckuii sxcnepumenm, nadbopamopnuvie padbomaol, npaKmuKym.

HccnenoBanne MarHuTHOTO MOJISI IOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

Nccnenoanue neicTBUSA MMOCTOSHHOTO MAarHUTa Ha paMKy C TOKOM.

N3mepenne cuitbl AMmnepa.

N3yueHne 3aBUCUMOCTH CUJIbI AMIIEpA OT CHJIBI TOKA.

OnpenesieHne MarHUTHOM MHAYKLIMA Ha OCHOBE U3MEPEHHUsI CHIIBI AMIIepa.

Tema 5. InexmpomazcHumuas UHOYKYUA.

SIBiieHue DNEKTPOMArHUTHOM MHAYKUUU. lloTok BEKTOpa
MarHUTHOW  uwHAaykuuu.  OJIC  uHAyKuuu.  3aKOH  3JIEKTPOMAarHUTHOM
nHaykuun ®Papanes. Buxpesoe anexkrpuueckoe nose. Tokn Dyko.

OJC mHAyKUMU B TPOBOAHUKE, NBUKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenuna.

NunyxtuBHOCTh. KaTymka WHIAYKTUBHOCTH B LENH ITOCTOSHHOIO TOKAa.
Asnenue camouHaykiuu. 3C caMOMHIYKIIUH.

DHeprus MarHUTHOTO TOJIsI KATYIIKHA C TOKOM.

DNeKTpOMarHuTHOE MOoJe.

Texnuueckue YCTpOMCTBA U TEXHOJIOTUYECKUE IIPOLIECCHI:
MHIYKIIMOHHAS I1€Yb, COJICHOMJ, 3alllUTa OT JJEKTPU3aLUM TENl NPHU JBUKCHUHU B
MarHUTHOM I0JI€ 3€MJIH.

Jemoncmpayuu.

HabGnronenue siBneHus 3J€KTPOMAarHUTHOM MHIYKLIMH.

Hccnenoanue 3aBucumoctu IJ[C HMHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHUTHOIO MIOTOKA.



IIpaBuino Jlenna.

[Tanenne MarauTa B aIIOMAHUEBOM (MEIHOMN) TpyOe.

SIBneHne caMOMHAYKIIUH.

UccnenoBanune 3aBucumoctu IJ[C caMOMHAYKIIMM OT CKOPOCTH W3MEHEHUS
CUJIBbI TOKA B LETIH.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKyM.

UccnenoBanue siBICHUS SJIEKTPOMATHUTHON UHTYKIIUH.

Onpenenenre UHAYKIIUA BUXPEBOTO MATHUTHOTO TOJIS.

HccnenoBanue siBIE€HUS CaMOUHYKLUU.

COopka MoIeNu AIEKTPOMArHUTHOT'O TeHepaTopa.

Pa3nea 5. Kosiedanust 1 BOJIHEI.

Tema 1. Mexanuueckue Korebanus.

KonebarenbHas cuctema. CBOOOIHBIE KOJEOAHUS.

l'apmonuveckne  konebanusi.  KunHemarnueckoe W JUHAMHYECKOE
OMMCaHHWE. ODHEPreTUYECKOe ONHucaHue (3aKOH COXPAaHEHUS MEXaHUYECKOU
sHepruu). BBIBOJ AMHAMUYECKOTO OMUCAHUS TApMOHUYECKUX KOJeOaHWl U3 MX
HHEPreTUYECKOTr0 U KUHEMATHUUYECKOTO OMUCAHUSI.

Amvmutyaa u (aza konedanuil. CBsA3b aMIUIMTYAbl KOJEOAHUN HCXOIAHOM
BEJIMYMHBI C AMIUIUTYAAMH KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUS.

[lepuonq u  wacrota  koneOanuid. Ilepmom  mambix  CBOOOAHBIX
KoJeOaHuil mMaTeMaTH4ecKoro MasitTHuka. llepuong cBOOOAHBIX — KOIeOaHMIA
NPYKUHHOTO MasITHUKA.

[lonatTne o 3aryxamonmx KoJiecOaHUsX. BBIHYXXJIEeHHbIE KOJICOAHUSI.
Pe3zonanc. Pe3onancHas KpUBas. Bnusiane 3aTyXaHus Ha BUJT
PE30HAHCHON KpHBOU. ABTOKOJIEOAHUS.

TexHu4yeckre yCcTpoMCTBA U TEXHOJOTHUYECKHE MPOILIECCh: METPOHOM, Yachl,
KaueJu, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3anuch K01e0aTeIbHOT0 IBHKEHU.

HaGmrogenne He3aBUCUMOCTH MEepUOa MalbIX KoJieOaHUM Ipy3a Ha HUTU OT
aAMILTATY/IBI.

HccnenoBanue 3aTyxaronux KojieOaHui U 3aBUCUMOCTH NIEPHO]Ia CBOOOTHBIX
KOJI€OaHUil OT CONPOTUBIICHHUS.

HccnenoBanme koneOaHWii Tpy3a Ha MACCHBHOM TPYXKHUHE C IEIBIO
dbopMupoBaHUs MPECTABICHUN 00 HI€aIbHOW MOJIEIH MPY>KUHHOTO MasiTHUKA.

3aK0H COXpaHEHUS SHEPTUU MPHU KOJICOAHUSAX TPy3a Ha MPYIKUHE.

HccnenoBanue BBIHYXIEHHBIX KOJIeOaHUH.

Hab6ntonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopuvie padomot, RPAKMUKYM.



W3mepenne mnepruoaa CBOOOAHBIX KOJEOAHHM HHUTSHOTO M TMPYKUHHOTO
MasITHUKOB.

N3yuenune 3aKk0OHOB ABMKEHUS TeJa B XOJ€ KoeOaHUil Ha yIIPYroM TOJIBECE.

N3ydenune ABMKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM MAasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTyXatOMIMX KOJIEOaHUH.

UccnenoBanue BoIHYKIACHHBIX KOJICOaHUH.

Tema 2. dnexmpomaznumnsie Ko1edOanusi.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS
B HACaIbHOM  KojebatenbHOM  KoHType. @opmyna Tomcona. Cas3b
aMIUTUTYBI 3apsija KOHJEHCATOpa C aMIUIMTYIOW CHJIBI TOKa B KOJeOaTeIbHOM
KOHTYpE.

3aK0H COXpaHEHUS YHEPTUU B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYPE.

3aTyxaroiue AJIEKTPOMArHUTHBIE KOJieOaHus. BrinyxaeHHbie
AIIEKTPOMArHUTHBIE KOJIeOaHMUs.

IlepemenHbpli TOK. MOIIHOCTh TNEPEMEHHOIO TOKAa. AMIUIMTYJIHOE
W JEUCTBYIOIIEE 3HAYEHUWE CHJIBlI TOKA W HANPSDKEHUS TMPU  PaA3IUYHOU
(dbopMe 3aBUCUMOCTH MIEPEMEHHOT0 TOKA OT BPEMEHH.

CuHycoMIalbHBI ~ NEPEMEHHbIM  TOK. Pe3ucrop, KOHAEHCATOp W
KAaTylIKa WHAYKTUBHOCTM B LENM CUHYCOMAAIBHOTO IIEPEMEHHOIO TOKAa.
Pe3onanc TokoB. Pe3oHaHC HanpsiKeHU.

Uneanbubiii  Tpancpopmarop. IlpousBonctBo, mnepenaya U TOTpeOsieHHE
DJIEKTPUYECKON DHEPTUU.

OKOJIOTUYECKUE PHUCKM MPH IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa
WCIIOJIb30BaHHUSI JIEKTPOIHEPTUM B IIOBCETHEBHON JKU3HH.

TexHuueckrue yCTpOWCTBA M TEXHOJOTMYECKUE MPOLECCHI: IEKTPUUYECKUN
3BOHOK, F€HEPATOP NEPEMEHHOI0 TOKA, JUHUM JICKTPOIIEpEIay.

Jemoncmpayuu.

CB0OOHBIE ANEKTPOMATHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTH 4aCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHAYKTUBHOCTU U EMKOCTHU
KOHTYpa.

OcuunmiorpaMmsl 3J€KTPOMArHUTHBIX KOJIeOaHUM.

['eneparop He3aTyXarOMIUX SJIEKTPOMArHUTHBIX KOJICOaHUH.

Mopenp 31EKTPOMarHuTHOTO T€HEPATOPA.

BbIHYX/I€HHbIE CUHYCOHIAJIbHBIE KOJIEOaHUS.

Pesucrop, KaTymka MHIYKTHBHOCTH M KOHJEHCATOP B LIENHU NEPEMEHHOIO
TOKa.

Pe3onanc mnpu moOCIEenOBaTEIbHOM COEAMHEHUHM PE3UCTOpa, KaTyIIKU
UHIYKTUBHOCTU U KOHAEHCATOPA.

YceTpoicTBO U MPUHITUIT IEUCTBUS TpaHCchopMaTopa.



Mopenb TUHUYN SIEKTPOTIePEIadH.

Yuenuueckuit sxcnepumenm, nabopamopusie padomot, NPAKMUKYM.

Nzyuenue Tpanchopmaropa.

HccnenoBanue MEepeMEHHOTO TOKa 4Yepe3 MOCIEN0BATEIHLHO COCAMHEHHBIC
KOHJICHCATOP, KaTYIIKY U PE3UCTOP.

Hab6nronenue 351eKTpOMarHuTHOTO PE30HAHCA.

UccnenoBanue paboOThl HICTOYHUKOB CBETA B IIEMTU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE GOJIHDL.

MexaHn4yeckie BOJHBI, YCJIOBHS WX pacrnpocTpanenus. I[lomepeunsie
U TPONOJbHBIE BONHBL [lepwos, CKOPOCTh pacHpoCTpaHEHUsS W JUIMHA
BoHBL. CBOWMCTBAa  MEXaHWYECKUX  BOJH:  OTpPaXeHWE,  IPEIIOMJICHUE,
uHTepdepeHIus u qudpaxims.

3Byk. CkopocTh 3ByKa. ' poMKOCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

[IIymoBoe 3arpsi3HeHHE OKPYKAIOIIEH CpeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBUS M3IyYEHUS IJIEKTPOMATrHUTHBIX BOJIH.
B3aumHas opreHTaIusi BEKTOPOB B AJIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMAarHWTHBIX  BOJH:  OTPaXXeHWE,  IPEIIOMJICHUE,
noJisipusanusi, uuTephepeHIus u qudpakius.

[IIkana 37JeKTPOMarHUTHBIX BOJH. [IpuMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paIUOCBSI3U U TeNeBUACHUS. Pagnonokarus.

DNeKTpOMarHuTHOE 3arpsi3HEHUE OKPYKAIOIEel Cpebl.

Texanueckue YCTpOKMCTBA u MPAKTUICCKOE IPUMCHEHUE:
My3bIKaJbHbIE HMHCTPYMEHTBI, pajaap, pPaJAUONPUEMHUK, TEJIEBU30p, AHTECHHA,
tenedon, CBU-neus, ynbTpa3ByKkoBasi JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacIpoCTpaHEHUE MOTIEPEUHBIX U MPOIOIBHBIX BOJH.

Kone6mromieecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Hab6nronenue orpakeHus U MPETOMIICHUS MEXaHUYECKUX BOJIH.

Hab6nronenue nuntepdpepeHiuu u qudpakiimi MEXaHUUYECKUX BOJIH.

AKYCTHYECKUI PE30HAHC.

CBoiicTBa yabTpa3ByKa U €ro IpruMeHEHHE.

HaGmrogenue cBsi3m TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHHiA.

HccnenoBanne  CBOMCTB ~ DJIEKTPOMAarHMUTHBIX ~ BOJIH:  OTpa)kKeHUE,
pesIoMJICHUE, TTOJIIpU3aIus, Judpakius, nHTepdepeHIns.

OO6Hapy>xeHue nHPPaKpacCHOTO U YIbTPAPUOIETOBOIO U3ITYUEHHUH.

Yuenuueckuii sxcnepumenm, nabopamopusie padomot, NPAKMUKYM.



N3ydenue napaMeTpoB 3BYKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHus 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

IIpsAmonuHeHOE pacpOCTpaHEHUE CBETa B OQHOpPOAHOU cpene. JIyu csera.
To4euHbIN KICTOUHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue M300pakeHuid B
wiockoM 3epkaie. Cpepuueckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI TpeNOMJIEHUS cBeTa. AOCOIIOTHBIN
IoKasarenb  npesioMyieHHs.  OTHOCHUTENBHBIM  IIOKa3aTellb  IPEJOMIICHUS.
IIoCTOSHCTBO 4YacTOTHI CBETA M COOTHOLICHWE [UIMH BOJIH IPU IIEpexojle
MOHOXPOMAaTHYECKOTO CBETA YEPE3 IPAHULLY pa3eiia JBYX ONTHYECKUX CPEN.

Xona myyeit B mpusme. Jlucnepcusi cBera. CIOXHBIM cOCTaB OEJIOrO CBETA.

IIBer.

ITonHoe BHyTpeHHee oTpaxkeHue. IIpenenbHpIil yroj MOJIHOr0 BHYTPEHHEIO

OTpPaKEHHS.
ColOuparomiie u  pacceuBaromue JuH3bl. ToHkas nuH3a. DoOKycHoe
paccTossHME W ONTHYecKass  Ccuhjla  TOHKOW  JIMH3bl.  3aBHUCUMOCTH

(OKYCHOTrO paccTOsSIHUSI TOHKOM cdepuyeckod JMH3bI OT €€ TEeOMETpUu H
OTHOCHUTEJIBHOTO ITI0KA3aTeIIsl IIPEIIOMIICHHUS.

dopMysa TOHKOM JIMH3BIL. Y BEIUYEHUE, JaBAEMOE JIMH30M.

Xon Jyda, MNpOWIEAIIEro JIMH3Y 110, IIPOM3BOJIBHBIM yINIOM K €€
rJIaBHOM onTtuueckod ocu. IlocTpoeHue wu300paxeHUd TOUYKM U OTpe3ka
npsiMOK B cOOMpPAIOUINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMAX.

OnTuueckue npubdopsl. Pazpemaronias cnocoOHOCTh. a3 kak onTuyeckas

CUCTEMA.

[Ipenenpl NpUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonHoBas OIITHKA. HNuTtepdepenuus CBETa. Korepenrtnsie
UCTOYHUKU. YCIOBUA  HAOJIOJEHUS  MAkCUMyMOB UM MHUHHMYMOB B
MHTEPPEPEHIMOHHOMN KapTHUHE OT IBYX KOT€pEHTHBIX

HUCTOYHHKOB. [Tpumepsl KJIACCUYECKHUX
MHTEPPEPEHIMOHHBIX CXEM.

Hudpaxius CBETA. HudpakuronHas permeéTka. Ycnosue

HaOJII0IEHUS TJIaBHBIX MaKCHUMYyMOB npu NaJleHUHU
MOHOXPOMAaTHYECKOI'O CBETA Ha TU(PPaKIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuueckne  yCTpOWCTBA H  TEXHOJOTMYECKHE  MPOLECCHI:  OYKH,
ayma, Tepuckom, (oroammapar, MHUKPOCKOI, MPOCKIIMOHHBINA  ammapar,
MIPOCBETJICHHUE ONTUKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHbI OTPaKEHUS CBETA.



HccenenoBanue nmpeaomieHus CBeTa.

HabGnronenue noJiHoro BHyTPEHHETO OTpaxeHus. Mozenb CBETOBOIA.

HccnenoBanue xoaa CBETOBBIX IIYYKOB Yepe3 IUIOCKONapalIeNIbHYHO
IUIACTUHY U MIPU3MY.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3AX.

Mopaenu MUKpPOCKOIa, TEIECKOIIA.

HaGmronenue untepdepenuu cera.

HabGnroneHue 11BeTOB TOHKHUX IMJIEHOK.

Hab6nronenue nudpakuuu cBeta.

Nzydenune nudpakiinoHHON PEIIETKH.

HaGmronenue nudpakiimoHHOTO CIEKTpA.

HaGnronenue aucnepcuu cBera.

Halnronenue nonsipuzaiuy cBeTa.

[IpuMeHeHue  MOONAPOMAOB  [JI  M3YYEHUS  MEXaHUUYECKUX

HanpsDKEHUN.  Yuenuueckuii  ykcnepumenm,  1a00pamopHble

paoomul, npakmuxym. VIsmepeHue nokasaresis NpeaoMIICHHs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO pacCTOSIHUS OT BellecTBa (Ha
MIpUMeEpPE KUJIKUX JINH3).

N3mepenne pokycHOro paccTOSHUS pacCeUBAaIOUIUX JIMH3.

[lomyuyenue n300pakeHHsI B CUCTEME U3 INIOCKOIO 3€pKajia v JIMH3BI.

[Tomyyenue n300pa’keHUs B CUCTEME U3 JBYX JINH3.

KoHcTpyHnpoBaHue TeIeCKONMMYECKUX CUCTEM.

Hab6mronenue audpakuuu, uHTepEpEeHUN U MOISPU3ALUU CBETA.

N3ydenue nonsipu3aiiviu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTH AUAIIEKTPHUKA.

N3yuenune nntepdepeHny Ja3epHOTO U3IIYyYEHUs Ha BYX LIETAX.

Habnronenune qucnepcum.

Hab6mronenue u uccnenoBanue qudpakimOHHOTO CIEKTpA.

N3mepenune MHbI CBETOBOW BOJIHBI.

[Tonyyenue criekTpa M3Ty4YEeHHs] CBETOMOA TIPU TOMOIIU JTUPPAKIIMOHHOM
PELIETKH.

Pa3znes 6. OcHOBBI clieMAIBLHONH TEOPUU OTHOCHTEILHOCTH.

['panunpl  NPUMEHUMOCTH  KJaccMyeckod  mexanuku.  [loctynatel
CHEeUaIbHON TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeoOpaszoBanus  Jlopenna.
YcnoBue MIPUYUHHOCTH. OTHOCUTENIBHOCTh OJIHOBPEMEHHOCTH.
3ameieHue BpEMEHU U COKPAILCHHUE TJIUHBI.

DHEprus U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.

CBsI3b MacChl C SHEPTrUEN U UMIYJbCOM PEIATUBUCTCKON YaCTUIbI. DHEPIUs
MTOKOSI.



TexHudyeckue yCTpOWCTBA U TEXHOJIOTHYECKUE IMPOIECCHl: CIYTHUKOBBIC
MPUEMHUKH, YCKOPUTEIIH 3aPSKEHHBIX YaCTHIL.

Y4yeHnueckui IKCTIIEpUMEHT, TA00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbca W HDHEPrUU  PEIATUBUCTCKUX YacTHUIl (IO
doTorpadusiM TPEKOB 3apSHKEHHBIX YACTUI] B MATHUTHOM I10JI€).

Paznen 7. KBanroBas pusuka.

Tema 1. Kopnyckynapno-601Ho80il Oyaiusm.

PaBHOBecHOE TemuioBoe u3nydeHUe (M3JIydeHHe aOCOJIIOTHO YEPHOrO Teja).
3akoH cMeuieHus Buna. ['unoresa [manka o kBaHTax.

@DoTOHBI. DHEPTUA U UMITYILC (HOTOHA.

dotoadpdext. Onbitel A. I'. CtoneroBa. 3akonbl potorddekra. YpaBHeHUE
Ounmreiina 11 poroaddexra. «Kpacnas rpanuna» orodddexra.

JlaBnenue cBeta (B YAcTHOCTH, JaBJEHHWE CBeTa Ha aOCOJIOTHO
MOTJIOIIAIOIIYI0 U aOCOJIOTHO OTpaXaroulyld MOBepXHOCTh). OmbiTel Il
H. Jlebenesa.

BonnoBeie cBoiicTBa yactul. Bonubsl ae bponns. [{nuHa BosHbl ne bpons
U pa3Mepbl 00JlacTH  JIOKAJIM3aluu JBUXKYIIeics dactuilsl. KopnyckymnsipHo-
BOJTHOBOM Jyanu3M. Jludpakius 3J1eKTpOHOB Ha KpUCTaJUIAX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOIIEHUSI HEONpPEAeIEHHOCTEN

I'eiizenoepra.

TexHuueckue YCTPOMCTBA u TEXHOJIOTUYECKUE IIPOLIECCHI:
CHEKTPOMETP,  (POTOIIEMEHT, dboTogaTUHK, TYHHEJIbHBIN MHUKPOCKOIIL,
coJiHeUHasi Oarapesi, CBeTOAUO/I.

Jemoncmpayuu.

®oT03(PHeKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (oTO3(deKTa.

UccnenoBanue 3aBUCHMOCTH  CONPOTUBIICHUS  MHOJIYIPOBOJAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas 6arapes.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npAKMUKYM.

UccnenoBanue dpotopesucropa.

N3mepenune nocrosinHol [1nanka Ha ocHoBe uccienaoBanus poTodrddexra.

NccnenoBanue 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKECHHUS.

Tema 2. Dusuka amoma.

OnbIThl MO HCCIENOBaHUIO CTpoeHUs aroMa. IlimaHerapHass MoAenb aToma
Pezepdopaa.

[Toctynatel bopa. U3znydenne u nornomnieHue GOTOHOB IIPHU MEPEXO/I€ aTomMa
C OJIHOTO YPOBHSI DHEPTUH Ha APYTOil.



Bunpl ciektpoB. CrieKTp ypOBHEHR 3HEPruu atoMa BOAOPOAA.

CnonTaHHOE M BBIHYKJIEHHOE M3JTyuyeHHe cBeTa. Jlazep.

TexHu4yeckne ycTpoWCTBA M TEXHOJIOTMYECKHE TPOLECCHI: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOMN ), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jemoncmpayuu.

Mognens onsiTa Pezepdopaa.

HabGnronenue nMHeN4aTbIX CIEKTPOB.

YCTpOUCTBO U AEUCTBUE CUETUMKA MOHU3UPYIOIIMX YACTHLI.

Onpenenenue AJIMHBI BOJIHBI JIA3EPHOTO U3ITyYEHUS.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, nPAKMUKYM.

HaGmronenue nuHeHyaToro cnekTpa.

HccnenoBanue crniekTpa pa3pekKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHUE
nocrosiHHou Punbepra.

Tema 3. Dusuka amomHnozo a0pa u INEMEeHMAaAPHBIX YACMUY.

Hyxknonnas monens simpa I'eiizenOepra—lBanenko. 3apsan siapa. MaccoBoe
qucio sapa. M3oromnst.

PannoaktuBHOCTh. Anb(a-pacnaj. DJNEKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnaz. ['amMmma-usinydeHue.

3aKOH  paAuMOAaKTUBHOIO  pacnana.  PaauMoakTuBHBIE  W30TONBI B
npupojie. CBOMCTBAa MOHU3UPYIOLIETO H3IY4YEHHsS. BiusHHEe paguoaKTUBHOCTH
Ha >KHUBBIE OpraHu3Mbl. EcTecTBeHHBIN (OoH n3nyueHus. JlozumeTpus.

DHeprus CBA3M HYKJIOHOB B snpe. SAnepusie cuibl. JlegexT maccol siapa.

Snepublie peakuuu. Jlenenue u cuntes saep. Anepusie peaktopsl. [Ipobiaemsr
VIPABJISIEMOTO TEPMOSIIEPHOIO CHHTE3a. OJKOJIOTMYECKHE AacCHEeKThl Pa3BUTHS
AIEPHON DHEPTETUKH.

Metoabl perucTpaluy U UCCIEI0BAHNS HIEMEHTAPHBIX YaCTHLL.

OyHIaMEHTAIBHBIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI U JIENTOHBI.
[IpencraBnenune o CranmaptHoi Monenu. KBapk-TiiroOHHast MOJIEINb aIpOHOB.

®usuka 3a npenenamu CrangapTHoW Mojenu. TémHas Martepus U TEMHas
SHEPIrHUs.

EnuncTBO m3nueckoit KapTHHBI MUDA.

TexHu4yeckue yCTpOMCTBA M TEXHOJIOTMYECKHE TIPOLIECCHL:  JTO3UMETP,
Kamepa BunbcoHa, siIepHBIA  peakTop, TEPMOSACPHBIM pEaKkTop, aTOMHas
O6omba, MarHUTHO-PE30HAHCHAsI TOMOTpadus.

Yuenuueckuit skcnepumenm, nadopamopnsie pabomul, npaKMUKym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusim).

HccnenoBanue paqnoakTUBHOTO (hOHA C UCIIOJIB30BAHUEM JTO3UMETPA.

N3yuenue nornoenus 6eTa-4acTull aTlOMUHUEM.

Pa3zpnes 8. DiieMeHTBI aCTPOHOMUM U ACTPOPU3UKH.



Oransl  pa3BuTUsA acTpoHomuu. llpukimagHoe W MHPOBO33pEHUYECKOE
3Ha4YC€HHUE acTpOHOMHUU. [IpuMEHUMOCTh 3aKOHOB GUBUKHA g OOBICHEHUS
IPUPOABI KOCMUYECKHX 0OBEKTOB.

Metoasl acTpoHOMUYECKHX HccieaoBaHui. CoOBpeMEHHBIE OINTUYECKHUE
TEJIECKOTIIbI, PaUOTEIECKOIbI, BHEATMOC(EpHAst aCTPOHOMUS.

Bun 3Bé3gnoro neba. CosBe3nusi, sipkue 3BE3MbI, IJIAHETHI, X BUJIUMOE
JBUKECHUE.

ConHeuHas cuctema.

Coumnnrie. ConHeyHast akTUBHOCTh. MIcTounuk sHepruu CojiHIia U 3BE3.

3BE311bI, UX OCHOBHbBIE XaPAKTEPUCTUKU. [[narpaMma «CHeKTpagbHbIA KJIAcC —
CBETHUMOCTBbY». 3BE3[bl TJIABHOM MOCIEI0BATENBHOCTU. 3aBUCHMOCTh «Macca
— CBETUMOCTH» IS 3BE€3J TJIABHOM TMOCJIENOBATENbHOCTU. BHyTpeHHEe
cTpoeHue 3B€31. COBPEMEHHBIE IMPEJICTABICHUS O MPOUCXOXKICHUU U SBOJIOLUU
CosiHIIa ¥ 3BE3/. DTanbl )KU3HU 3BE3].

Mneunsiii [lyte — nHama [amakTtuka. [lonoxxenne u nmxenue ConHia
B l'anaktuke. Tunel ranaktuk. Paguoranaktukym u KBasapsl. UEpHBIE IbIPBHI B
AlIpax TaJlaKTHUK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa66sa. Paz0eranue rajakTuk.
Teopus bonbiioro B3peiBa. PenukroBoe usiryyeHue.

Macmrabnas ctpykrypa BeenenHoil. MeraranakTuka.

Hepeménnbie npo6ieMbl aCTPOHOMHUH.

Yuenuueckue naoniooenus.

Hab6monenns 3BE3/THOTO HeOa HEBOOPYKEHHBIM rJ1a30M C
HCIIOJB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUM JJIsI ONpEACeICHUs TOJIOKEHUS
HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE co3Be3ausi (CeBepHOro
MOJyIIapUsi U SPKUE 3BE3BI.

HaGnronenuss B Teneckonm JIyHbI, TUIaHET, TYMAaHHOCTEM U 3BE3AHBIX
CKOIICHUM.

Du3uYecKUl MPaAKTHKYM.

CnocoObl u3MepeHus: PU3NUeCKuX BEJIMUUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEIIbHBIC MOTPEITHOCTA U3MEPEHUM (PU3UYECKUX BEJIMYUH.
OueHka rpaHull MOrPEIIHOCTEN.

IIpoBeneHre KOCBEHHBIX M3MEPEHUM, WCCICAOBAHUN  3aBUCUMOCTEU
¢u3nYecKuX BEJIWYWH, TMPOBEpPKAa NPEIJOKEHHBIX TUnoTe3 (BbIOOp U3
paboT, ONMHMCAHHBIX B TEMATUYECKHUX pazjaenax «YUeHUYEeCKU
HKCIIEPUMEHT, 1a00paTOpHbIE pabOThI, TPAKTUKYM»).

O6o0maroniee NOBTOpPEHNE.



O6oOmenne W cuCTeMaTH3almus  COACP)KaHWUS  pa3felioB  Kypca
«MexaHukay, «MonekynsipHas busnka U TEPMOJNHAMUKAY,
«nexkrpoguHamukay, «Konebanuss u  BOJHB», «OCHOBBI  CHEIUATBHOU
TEOPUH OTHOCHUTENbHOCTH», «KBaHTOBas ¢u3nka», «IJIE€MEHTh aCTPOHOMUU U
acTpoU3UKN».

Ponb busuku U aCTPOHOMUU B SKOHOMHUYECKOM,
TEXHOJIOTMYECKOH, COLMAIbHOM M 3TUYECKOM cdepax NeATebHOCTU YEIOBEKA,
poJib U MeCcTO (PU3UKH U ACTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTUHE MHpA,
3HAYEHHUE OMMUCATEIbHOU, CUCTEMATU3UPYIOIIEH, OOBACHUTEIBbHON u

MPOTHOCTUYECKOW (YHKIUM  (U3NYECKOW  TEopHH,
posib (Pu3MYECKOW Teopurd B (POPMHUPOBAHUU TMPEACTABICHUN O (PU3UUECKOU
KapTUHE MHUpPA, MECTO (PU3MYECKON KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX
€CTECTBEHHO-HAaYYHBIX IPEICTABICHUIA O TPUPOIE.

MexnpeaMeTHbie CBA3U.

WN3yuenne kypca ¢usuku yrioyOnéHHoro ypoBHa B 11 kjacce
OCYIIECTBJISIETCS. C YYETOM COJEPKATENbHBIX MEXKIPEAMETHBIX CBSI3ed C
KypcamM# MaTeMaTUKU, OMOJIOTHH, XUMUHU, Teorpaduu U TEXHOJIOTHH.

Meosicnpeomemnsle NOHAMUA, CBA3ZAHHBIE C  UZYUCHUEM MEMOO06
HAYYHO20 NO3HAHUA: SIBJICHUE, HaydHbli Qakt, rumnoresa, Qu3nueckas
BEJIMYMHA, 3aKOH, TEOpHUs, HaOMIOJEHHE, HKCIEPUMEHT, MOJEIUPOBAHUE,
MOJ€NIb, HU3MEpPEHHE, MOTPEIIHOCTH HU3MEPEHUM, H3MEPUTENbHbIE MNPUOOPHI,
ugpoBas nadbopaTopus.

Mamemamuka: pelieHue CUCTEMBI ypaBHECHUH.
TpuronomeTtpuyeckne (yHKUMU: CHHYC, KOCHHYC, TaHIEHC, KOTAHIEHC,
OCHOBHO€ TPUTOHOMETPUYECKOE TOXKAECTBO. BEKTOphl M MX NPOEKIUU HA OCH
KOOpAMHAT, CJOXKEHUEe BEeKTOpoB. [Ipou3BoaHBIE 3lIeMEHTapHBIX (QYHKIUH.
[Ipu3zHaku nOMO00MS TPEYTrOJIbHUKOB, ONpPEACIICHUE TUIONAAN TUIOCKUX QUryp u
o0BEMa Te.

buonozun: AIEKTPUYECKHUE SBJICHUSA B XKUBOU IPUPOJE,
KoseOaTeNnbHble JIBJKEHUS B  KUBOW  NOPHUPOAE, OKOJOTHMUECKHUE  PHUCKH

IIpA  NPOU3BOACTBE JICKTPOIHEPTHH, ANEKTPOMAarHuTHOE
3arpsA3HECHHE OKpY>KaloLEel Cpelpl, yIbTPa3ByKOBas

JUAarHoCTMKa B MEAULMHE, ONTUYECKHUE SIBJICHUS B JKUBOM IPUPOLIE.

Xumusa: CTpOCHHE aTOMOB U MOJIEKYJ, KPUCTAIINYECKAsA CTPYKTYpa TBEPABIX
TEJd, MEXaHU3Mbl O0pa30BaHUsA KPUCTAJUIMUECKOW PEIIETKH, CIEKTPaJbHbIN
aHamus.

T'eocpachua: marHuTHBIE TIONIOCA 3€MIIM, 3aJI€KH MAarHUTHBIX DY/,
(boToChEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE TIOCTOSIHHBIX MArHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTpOJABUraTenb SIkoOM, TreHepaTop MEPEMEHHOr0 TOKa, WHIYKIMOHHAS



neyb, JUHUM DJIEKTpOIepeaayd, »3JIEKTPOJBUIATENb, padap, pPaguoNpUEMHUK,
TeJIeBU30p, aHTeHHa, TenedoHn, CBY-meub, ynbTpa3BykKoBasi JUArHOCTHKA
B TEXHUKE,



MIPOCKITMOHHBINA armapar, BOJOKOHHAS ONTHKA, COJTHEYHAsi OaTapesi, CITyTHUKOBHIE
MPUEMHHUKH, SIAECPHAS YIHEPTETUKA U SKOJIOTUYECKUE aCTIEKTHI €€ Pa3BUTHSL.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHWA T[IPOT'PAMMBI 11O
OU3UKE HA YPOBHE CPEJHETO OBLIEI'O
OBPA3OBAHMAJIMYHOCTHBIE PE3YJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS y4eOHOTO npeameTa
«®Du3uKa» JOJDKHBI OTpaXkaTb TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroLIUXCs
PYKOBOJCTBOBAaThCSl C(HOPMUPOBAHHOW  BHYTPEHHEW  MO3WULMENH  JHYHOCTH,
CUCTEMOI ILIEHHOCTHBIX OPUEHTALUH, NO3UTUBHBIX BHYTPEHHUX

yOexaeHUld,  COOTBETCTBYIOLIUX TPAJUIMOHHBIM LEHHOCTSIM
poccuiickoro  o0mIecTBa,  pACIIMPEHUE  JKU3HEHHOTO ONbITa M ONBITA
JeSTEeNbHOCTH B TPOLECCE  peaju3alld  OCHOBHBIX  HampaBJICHUH
BOCIIUTATEIbHOM JESITEIBHOCTH, B TOM YHUCJIE B YACTHU:
rPaAAHCKOr0 BOCIIMTAHUSA:
e COPMHUPOBAHHOCTh T'PAKIAHCKOW MO3UIUU 00YYaIOIIErocsi KaKk aKTUBHOTO
Y OTBETCTBEHHOTO 4JIEHA POCCUIICKOr0 OOIIECTBa;
e IPUHATHE TPAJAULMOHHBIX OOLIECYEIIOBEUECKUX TI'yMAaHUCTUYECKUX U
JEMOKPaTUYECKUX LICHHOCTEW;
*TOTOBHOCTb ~ BECTM  COBMECTHYK  JEATEIBHOCTH B HMHTEpecax
rpa)/1aHCKOr0 00IlleCTBa, y4acTBOBATh B CaMOYIpPaBJIEHUH
B 00pa3oBaTesbHOW OpraHu3aluy;
* YMEHUE B3aUMOJIEUCTBOBATH C COILIMAIILHBIMU UHCTUTYTaMU B COOTBETCTBUU
C UX (PYHKIIMSIMU U Ha3HAYECHHUEM;
* TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH.
NATPHOTHYECKOI0 BOCIIMTAHMS:
* chOPMUPOBAHHOCTD POCCHICKOM rpaXJaHCKOU UJICHTUYHOCTH,
MaTPUOTH3MA;
* [ICHHOCTHOE OTHOIIEHHE K TIOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHUKEHUAM
POCCUNCKHUX YUEHBIX B 001aCTH (DM3UKHU U TEXHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:
e c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO MMOBEACHHUS;
* CIIOCOOHOCTh OLIEHMBAaTh CUTYalMI0 M NPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJIbHO-HPAaBCTBEHHbIE HOPMbI U IIEHHOCTH, B TOM
YHCIIE B I€ATEILHOCTH YUYEHOTO;

* OCO3HAaHME JUYHOI'O BKJIaJ|a B IOCTPOEHUE YCTOMYUBOrO OyayIIero.

3CTETHYECKOr0 BOCIIMTAHUS:

*3CTETUYECKOE OTHOLIEHWE K MHpPY, BKJIKOYAas OCTETUKY HAy4YHOIO

TBOPYECTBA, IPUCYIIET0 (PU3NUECKON HayKe.
TPYA0BOr0 BOCIIUTAHMSA:



e MUHTEPEC K pa3IUYHbIM cdepaM MpodeccuoHanbHONH AESITENbHOCTH, B
TOM 4YHUCJE  CBSI3aHHBIM C  (U3UKOM U TEXHUKOH, yMEHHE
COBepIIaTh OCO3HAHHBIA BBHIOOP OyAyiell mpodeccuu M pearu30BHIBAThH
COOCTBEHHBIE KU3HEHHBIEC IJIAHBI;

* TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHUIO U CaMOOOpPa30BaHUIO B 00JIaCTH
(U3MKH Ha MIPOTSKEHUU BCEH KU3HH.

IKOJIOrH4eCKOr0 BOCIIUTAHUS:

 cChOPMHUPOBAHHOCTD 3KOJOTUYECKON KYyIbTYpbl, OCO3HAHHE TJ00aIHHOTO
XapakTepa 3KOJOTHYEeCKUX MpooieM;

o [JIAHMPOBAaHUE M OCYIIECTBICHUE JCHCTBUU B OKpYyXalolehd cpeae Ha
OCHOBE 3HaHUS 1eJIe YCTOWYUBOTO Pa3BUTHUS YEIIOBEUECTBA;

e paCIIMpPEHUE OTbBITA JEATEIHHOCTH SKOJOTHYECKOW HAMpPaBICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUM 10 (PUBHKE.

LHEHHOCTH HAYYHOI'0 MO3HAHUS:

* chOpMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NUECKON HAYKU;

*OCO3HAHME  IIEHHOCTU  HAy4YHOW  JEATEIbHOCTH, TOTOBHOCTH B
mporecce u3ydeHuss — (QU3MKM  OCYHIECTBIATH  MNPOCKTHYIO U
UCCIIeI0BATENbCKYIO ACSTENbHOCTh HHIMBUIYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIbTATHBI

ITo3HaBaTeibHbIe YHUBEPCAJIbHbIE YUeOHbIE el CTBUS
ba3oBble JJornueckue aelicTBUs:
* CAaMOCTOSITEILHO  (OPMYJIMPOBaTH M AKTyallM3UPOBaTh  IpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
* OMPEACNATh UENU ACATEIBHOCTH, 3aJaBaTh MAPAMETPbl WU KPUTECPUH HUX
JIOCTHDKCHMUS
* BBISIBIIATh 3aKOHOMEPHOCTM W MOPOTHBOPEYHS B  PACCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUAX;
e pa3pabaThIBaTh IIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a MMEIOIINXCS
MaTepuaIbHbIX U HEMAaTEPUAIbLHBIX PECYPCOB;
*BHOCUTh KOPPEKTHBBI B  JEATEIBHOCTb, OIIEHMBATh COOTBETCTBUE
pPEe3yJIbTATOB LEIAM, OLICHUBATH PUCKU MOCJIEACTBUM JEATEIBHOCTH;
* KOOPJIMHUPOBaTh M  BBINOJHATH PabOTy B  YCIOBHUSIX PEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJEHCTBUS;
* Pa3BUBATH KPEATHBHOE MBIIJICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBaTeIbCKHeE 1eHCTBUS:
* BJIAJICTh HAYYHOW TEPMHUHOJOTUEH, KIIOYEBBIMU TOHSITHUAMH W METOAAMHU
bu3uYeCKOl HAYKH;



*BJIAJICTh  HABBIKAMH  Y4COHO-HMCCIEAOBATEIHCKOH W MPOCKTHOU
JESATEIIBHOCTH B 00JacTH (U3HKH, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TIOUCKY METOJIOB PEIICHUS 3amaqy

buznIecKoro COJIepKaHus, IPUMCHECHHIO
Pa3TUYHBIX METOJOB TIO3HAHNS,

*BIAJCTh BHJIAMU JCSATCIBHOCTH 110 TIOJYYCHHIO HOBOTO  3HAHWI,
€ro HWHTepHpeTaluy, MpeoOpa3oBaHUI0 M TMPUMCHCHHIO B Pa3IUYHBIX
y4eOHBIX CUTyalusiX, B TOM YHCJIE TPU CO3JIaHUHM yYEOHBIX TPOSKTOB
B 001acTu GU3HKY;

*BBIABJISAITh  MPUYMHHO-CJICACTBEHHBIE  CBSI3U W aKTyaJlU3UPOBaTh

3a/1a4y, BbIJIBUTATh TUIIOTE3Y eé peleHus,
HaXxOJUTb apPTYMEHTHI JUISL  JTOKA3aTelbCTBA  CBOMX
YTBEPKIACHUN, 3aaBaTh MAapaMETPbl U KPUTECPUH PELICHHUS;
* AHAJIM3UPOBATH IIOJIy4YECHHBIE B xoJze peleHus 3a71a4u

pe3yNbTaThl, KPUTUYECKU OIEHUBATh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH
M3MEHEHHE B HOBBIX yCIIOBUSX;

*CTaBUTh U (POpPMYyNIHpPOBAaTH COOCTBEHHBbIE 3aJaud B 0Opa30BaTENIbHOM
NESATETFHOCTH, B TOM YHCJIC TIPU U3YUCHUHN (DU3UKH,

e 1aBaTh OIIEHKY HOBBIM CUTYaITUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

eyMETh TMEPEHOCUTh 3HAHHWS TI0 (QU3NKE B MPAKTUYECKYIO 00JacTh
KU3HENIEATSIbHOCTH;

* YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTel;

* BBIJIBUTATh HOBBIC UJICH, TPEJIaraTh OPUTHHAIBHBIE TIOJIXO/IbI U PEIICHUS;

e CTAaBUTH MIPOOJIEMEBI U 33/1a4H, JIOMYCKAIOIINE albTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

*BIIAJICTh HAaBBIKAMU TMOJy4eHHUs WHGPOpManuu (PU3NIECKOTO CONEp KaHUS
U3 HMCTOYHUKOB PAa3HBIX THUIOB, CaMOCTOSITEJIBHO  OCYIIECTBISTH
MOWCK, aHAJIW3, CHCTEMAaTH3allil0 H HHTEpHpeTanvo HHQOopMaIuu
Pa3TUYHBIX BUJIOB U (DOPM TIPE/ICTABIICHNUS,

* OIIEHUBATH JIOCTOBEPHOCTH HHPOPMAIINY;

* ICTIOJIb30BaTh  CPEACTBA MHGOPMAIIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTMI B  PEIMICHWH KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX U
OpraHU3alMOHHBIX 3aja4 c COOJI0/IeHUEM TpeOOoBaHMI
OPrOHOMHUKH, TEXHUKA O€30MacCHOCTH, TUTHEHBI, pPeCcypcocOepekeHusl,
IIPABOBBIX U ATUYECKUX HOPM, HOPM HHGPOPMAIIMOHHON 0€30MacHOCTH;

*CO371aBaTh TEKCTHI (DU3MUECKOTO COJACPKaHHWS B pa3IUYHBIX (opmarax
c yuéroM HazHadeHHWss HWHPOpMAIMM W  LEJIEBOW  ayJUTOPHH,
BBIOMpasi ONITUMATBHYIO (JOPMY MPEACTABICHUS U BU3YaTH3AIUH.

KoMMmyHHKaTHUBHBbIE YHHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:



* OCYLIECTBIISATh OOIIEHWE Ha YypoKax (U3UKK U BO BHEYPOUHOMU
JesITeNIbHOCTH;

e pacro3HaBaTh IMPEANOCHUIKA KOH(MIMKTHBIX CUTyalUd W  cMsr4arb
KOH(JIUKTHI;

* pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

* IOHUMATh M HMCIIOIH30BATh MPEUMYIIECTBA KOMaHAHON U WHAMBUIYAIbHOU
padoTHI;

* BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX NEHCTBUH € yuy€ToM OOLIuX
MHTEPECOB U BO3MOYKHOCTEH Ka)KJJ0T0 YieHa KOJUIEKTHBA,;

e IPUHUMATh LEJIM COBMECTHOW JIEATEIbHOCTH, OpPTraHU30BBIBATH |
KOOpAMHUPOBATh  JAEUCTBUS 1O €€  JOCTHKEHUIO:  COCTaBIISIThH
IUIAaH JEWCTBUM, paCIpElNessaThb POJU C YYETOM MHEHMM YYaCTHUKOB,
00CyXJaTh pe3ylbTaThl COBMECTHOM pabOTBHI;

* OLICHMBATh KAaueCTBO CBOETO BKJIAJa M KaXJOro YYaCTHUKAa KOMaHIbl B
OO pe3ynbTat Mo pa3paboTaHHBIM KPUTEPHSIM;

e [Ipe/JlaraTb HOBBIE MPOEKTHI, OIECHUBATh HAEH C TIO3UIMH HOBU3HBI,
OpPUTMHAJIbHOCTH, IPAKTUYECKONW 3HAUUMOCTH;

* OCYIIIECTBIISITh MO3UTUBHOE CTpaTEernuecKoe MoBe/IeHNE B
pa3IUYHbIX CUTYaIHsX, POSIBISITH TBOPYECTBO u

BOOOpakeHue, ObITh MHULIUATUBHBIM.
PeryasiTuBHbIe YHHBepcaibHbIe y4eOHbIe AelicTBUS
Camoopranmszanus:

* CAMOCTOSITEJIBHO ~ OCYIIECTBJIATH ~ TO3HABATENbHYIO  JCSITEIBHOCTh B
o0nacT (U3MKM W aCTPOHOMMHM, BBISABIATH MPOOJIEMBI, CTAaBUTh U
dbopmynrpoBaTh COOCTBEHHBIC 3aaUH;

* CAaMOCTOSITEJIBHO ~ COCTaBIATH  IUIAaH  pPEIICHUS  PacuéTHBIX U
KayeCTBEHHbIX 3a7ay, IUIAaH BBINOJIHEHUS [PAKTUYECKOH paboThl C
y4€TOM  HUMEIOLIUXCS PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U
IPEATNIOYTEHUH;

e TaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

* pacCIIUPATH PaMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHHIH;

e IeNIaTh OCO3HAHHBII BBIOOpP, AapryMEHTUPOBAaTH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTbH 3a PEILICHUE;

* OLICHUBATh NPUOOPETEHHBIN OIIBIT;

* CIIOCOOCTBOBaTh  (DOPMHUPOBAHUIO M MPOSIBICHUIO  JIPYAULMH B
o0nacTu (PU3MKH, MOCTOSIHHO TOBBINIATHL CBOM OOpa3oBaTENbHBIM U
KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHATbHBIH HHTEJJIEKT:



* 1aBaTh OLICHKY HOBBIM CHUTYAaIlUsIM, BHOCUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

*BJIQJICTh HABBIKAMU  IIO3HABAaTEIbHOM pedJIeKCMH KaK  OCO3HaHUS
COBEPIIAEMBIX JIEVCTBUN W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJILTATOB
1 OCHOBAHUM;

* ICTI0JIB30BaTh MPHUEMBI peieKCUn il OIICHKH CUTYaIlluu, BEIOOpa BEPHOTO

pelieHus;

*YMETh OLICHUBATh PUCKH M CBOECBPEMEHHO MNPUHUMATH PELICHUS IO HX
CHIDKECHUIO;

e IPUHAMAaTh MOTHUBBl WM apPryMEHTBHl APYTUX IIPU aHAJINU3€ PE3YJbTaTOB
NEATEIbHOCTH;

e MPUHUMATH ce0s1, TOHUMAst CBOM HEIOCTATKU U JJOCTOWHCTBA,
e IPUHAMATh MOTHBBI M apTryMEHThl JAPYTHX IPH aHalM3e pPEe3yJIbTaTOB
NEATEIIbHOCTH,
e PU3HABATH CBOE MIPABO M MPABO IPYTUX HA OMINOKH.
B mporecce MOCTHKEHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOTPAMMBI
mo (¢u3uKe ISt YPOBHSA CpEeIIHETO o01mero oOpa3oBaHUs y

00y4aroIMXCsl COBEPILIEHCTBYETCS AMOIMOHAJIBHBIA ~ UHTENIEKT,
npeanoararonuil copMIUpOBaHHOCTD:

* CAMOCO3HAHMS, BKJIFOYAOLIETO CIOCOOHOCTh IIOHUMATh CBOE
SMOLIMOHAJIBHOE  COCTOSIHUME,  BHUJEThb  HANpPABICHUA  Pa3BUTHS
cOoOCTBEHHOU SMOLIMOHANILHOM c(epbl, ObITh YBEPEHHBIM B ce0€;

* CaMOPETYJIMPOBAHHUS, BKJIIOYAIOILIETO CaMOKOHTPOJIb, yMEHHE

NPUHAMATh OTBETCTBEHHOCTh 3a CBOE IIOBEACHHE, CIIOCOOHOCTH
aJanTUPOBAThCS K OMOIMOHAIBLHBIM  HW3MCHEHUSIM W TPOSBIATH
rHOKOCTh, OBITH OTKPBITHIM HOBOMY;

e BHYTPCHHEW MOTHBAIIMH, BKIIOYAIONICH CTPEMIICHHE K TOCTIKEHUIO IENH
U yClieXy, ONTHMH3M, HHHUIIMATUBHOCTh, YMEHHE JE€HCTBOBATh, HCXOIS
U3 CBOMX BO3MOXHOCTEH;

*OMIIATUH, BKJIIOYAMOMIEH CINOCOOHOCTH  MOHUMATh  AMOIMOHAIHHOE
COCTOSIHME€  JPYTHX,  Yy4YWTBIBaTb  €r0  TpH  OCYIIECTBICHUU
OOIIeHMSI, CITOCOOHOCTh K COUYBCTBHIO U COTIEPEKUBAHUIO;

* COIMATILHBIX  HABBIKOB, BKJIIOYAIONMIUX  CIIOCOOHOCTh  BBICTPamMBaTh
OTHOIICHUS C JPYTHMH JIOAbMH, 3a00THTBCS, TIPOSBISATH HMHTEPEC
U pa3peniatb KOHGIUKTHI.

INPEAMETHDIE PE3YJIbTATDI



K xonmy oOyuenuss B 10 Knacce mpeaMeTHBIC PE3yJNbTaThl HA YriayOn€HHOM
YPOBHE JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUaIOIIUXCS] YMEHUM:
*[IOHUMaThb  pOJb  (PU3MKM B  SKOHOMHUYECKOW, TEXHOJOTHYECKOM,
AKOJOTMYECKOM, COLMAIBHOM M ATUYECKOM cdepax NesTeNbHOCTH
YeJoBeKa, pojb M MeCTO (DU3MKM B COBPEMEHHON HAy4YHOM KapTHHE

MHUpa, 3HAYEHUE ONMCATEIBHOM, CHUCTEMATU3UPYIOLLIEH,
OOBACHUTENILHOW U TPOTHOCTHYECKOU byHKIMMA buzndeckoi
TEOpUU  — MEXaHUKH, MOJIEKYJIIPHOM busuku u

TEPMOJMHAMHUKH, POJb  (PU3MUECKOW Teopud B  (HOPMHUPOBAHUU
MPEACTABICHUHN O (PU3NYECKON KApTUHE MHPA;

epa3nuyaTh YCJIOBHS TPUMEHUMOCTH MoOJeied (u3ndeckux Ten u
poLeccoB (SIBJICHUI): HMHEpLMAIbHAs CUCTEMa OTCYETa, abCONIIOTHO
TBEPJIOE TEJNO, MarepualibHasi TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
cBOOOJHOE TMajieHue, a0COMIOTHO yhpyras jAedopmainus, aOCOIIOTHO
yapyroe u abCOJIOTHO HEYNpyroe CTOJIKHOBEHUS, MOJEIN

rasa, KUIKOCTUU TBEPIOTO
(KpuCTaIIMYecKoro)  Tejla, UJCalbHBIM  ra3, TOYEUHBIM  3apsf,
OJTHOPOJHOE JIEKTPUUYECKOE MOJIE;

* pa3IMyYaTh YCIOBUS (rpaHulIbl, o0macTn) MPUMEHUMOCTH
buznuecKux 3aKOHOB, MMOHUMATh BCEOOIIMIA Xapaxkrep
byHIaMEHTAIBHBIX 3aKOHOB WM OTPAaHMYEHHOCTH MCITOIH30BAHMS YaCTHBIX
3aKOHOB;

* AHAIM3UPOBATh MU OOBACHATH MEXAHMYECKUE MPOLECChl U  SBICHUA,
UCIIOJIb3Ys] OCHOBHBIE MOJOKEHUS U 3aKOHbl MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBIKCHUS, (OPMYysbl KMHEMATUKH PaBHOYCKOPEHHOTO
JIBUXKEHUS, TpeoOpa3zoBaHus [amuiess Ajii CKOPOCTH U TEpeMelleHus,
3aKkoHbl HbIOTOHA, MNPUHLMI  OTHOCUTEIBHOCTH ['anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUSI UMITYJIbCa U MEXaHUYECKON
SHEPTUH, CBSA3b PAa0OTHI CHIIBI C M3MEHEHHEM MEXaHMUYECKOW HSHEepruw,
yCIOBUSL PABHOBECHS TBEPAOrO TeNa), MPHU ITOM HCIOJIb30BATh
MaTeMaTH4eCKOe BBIPAKECHHE 3aKOHOB, YKa3bIBaTh YCIIOBHUS
IPUMEHUMOCTH (PU3MYECKUX 3aKOHOB: ITpeoOpazoBanuii ['anumes, BToporo
U TpeThero 3akoHOB HBIOTOHA, 3aKOHOB COXPAaHEHMS HMITyJbCa U
MEXaHWYECKOI YHEPTHH, 3aKOHA BCEMUPHOTO TATOTEHHUS;

* AHAJIM3UPOBATh U  OOBACHATH  TEIUIOBBIE MPOLECCHl M SIBJICHUA,
UCIIONB3ysl OCHOBHbIE TmonokeHuss MKT u  3akoHbl MOJEKYISIpHON
GU3UKKN ¥ TEPMOAMHAMUKH (cBSI3b  JIaBIIGHHUS HUJEAJTBHOTO

rasa co cpenHeu KUHETUYECKOU
SHEPTrUE€N TEIJIOBOIO JIBMKEHUS W KOHIIEHTPAIlMEW €ro MOJIEKYI,
CBSI3b TEMIIEPATypbl BEUIECTBA CO CpPEOHEW KHUHETHYECKOM IHEPTrHei



TEIUIOBOI'0 JIBUXKEHUSI €r0 YacTHIl, CBSI3b JABJICHUSA HACAIBHOIO rasa ¢
KOHIIEHTpaIlMell  MOJIEKYJI M  €ero  TeMIlepaTypod,  ypaBHEHHUE
MenpneneeBa—Knamneiipona, mnepBblid 3aKOH TEPMOJWHAMHUKH, 3aKOH



COXpaHEHHUsI JHEpPruu B  TEIUIOBBIX  Ipolieccax), TMpu  ITOM
UCIIOJb30BaTh MAaTEMATHUYECKOE BBIPAXKEHUE 3aKOHOB,
YKa3bIBaTh yCIIOBUSI IPUMEHUMOCTH ypaBHEHUS
MenpneneeBa—Knaneiipona;
* AHAIM3UPOBATH U  OOBSACHITH DJICKTPUUECKUE SBJICHUS, HCHOJb3Ys

OCHOBHBEIC ITOJIOKCHU A )41 3daKOHBI 3JICKTPOANHAMUKH
(SaKOH COXpaHCHHA DJICKTPHUICCKOTO 3aps/aa,
3aKOH KyHOHa, IMIOTCHOUAJIBHOCTDL JJICKTPOCTATHYCCKOI'O

MOJIs, MPUHUMUI CYNEPHNO3ULIHMH  BJIEKTPUUYECKUX TNOJIeH, MpPU ITOM
yKa3blBas  yCIOBHMS IpUMEHMMOCTH 3akoHa KyioHa, a Taxxe
MPaKTUYECKH Ba)XKHbIE COOTHOIIEHUWS: 3aKOHbI OMa Il y4yacTKa LIeTH
U UL 3aMKHYTOM DJJIEKTPUYECKOM uenu, 3akoH JIxoyns—Jlenua,
npaBuia Kupxroda, 3akonsl apajes 11s1 31€KTpOIIn3a);

* ONMCHIBATh  (PU3MYECKHE  MPOUECChl W SBJICHUSA,  MCHOJb3Yd
BEJIMYMHBI: IIEPEMEUICHUE, CKOPOCTb, YCKOPEHHE, HMIIYJIbC Te€jla H
CUCTEMBbI T€J, CHUJla, MOMEHT CWIbl, JaBJEHUE, [OTEeHUHUAJIbHas
SHEprusi, KHUHETUYEeCKas DSHEpPrusi, MeXaHWuyeckas »HHeprusi, pabdora
CWJIbl, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, CHJIa TSKECTH, CHIIa
YOPYTOCTH, CHJIa TPEHUS, MOLIHOCTb, SHEPIHsl B3aWMOJCHCTBHS Tena
c 3emnéil BOMM3M €€ MOBEPXHOCTH, SHEPIrUs YHpyroi naedopManuu

NPYKUHBL, KOJIMYECTBO  TEIJIOTHI, aOCOIOTHAs TeMIepaTypa
Tena, paboTa B TEpPMOAMHAMMKE, BHYTPEHHSISI SHEPrUsl HUIACAIbHOTO
OJTHOATOMHOTO  Tras3a, pa0oTa HJealbHOIO0 Trasza, OTHOCHTENIbHas
BIQXHOCTh  Bo3ayxa, KIIJ[ wuaeanpHOro  TEmIOBOrO JBUTATENs;
ANEKTPUYECKOE  MOJE,  HAOpsDKEHHOCTh — 3JIEKTPUYECKOro  IOJI,
HaMpsOKEHHOCTh TOJII  TOYEYHOI'o 3apsja WIM 3apsDKEHHOro Iiapa
B BAKyyME€ U B JUDJIEKTPUKE, TMOTECHLHAT 3JIEKTPOCTATUYECKOIO
MOJISI, PA3HOCTh  TOTEHIMAJIOB, ANEKTPOJABIKYIIAs  CHJia,  CHJIa

TOKa, HAIIPSKEHUE,MOIIIHOCTh TOKa, IIEKTPUYECKas
€MKOCTh  IUIOCKOI'O KOHJAEHCATopa, CONPOTHUBICHHE YyYacTKa Ienu C
[OCJIENOBAaTEIbHBIM M IApaJUICIbHBIM  COEAVMHEHUEM  PE3UCTOPOB,
AHEPTHUs ANEKTPUUECKOTrO MOJIsI KOHAEHCATOpa,;

* 00BACHATH 0COOEHHOCTH IPOTEKaHUs duznuecKkux SIBJICHUI:
MEXaHUYECKOE JBWKEHWE, TEIUIOBOE JBH)KCHUE YacCTHIl BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOEIBIKEHHE, aupohys3us,

UCIIApEHUE, KHIICHUE " KOHJICHCALUs,

IUIAaBJIEHUE W KpUCTAJUIM3alus, HaIIPaBJIEHHOCTh TEIUIONEPEIAUH,

ANEKTPU3aLMsl TeJl, HKBUIIOTCHIMAIBHOCTh IIOBEPXHOCTH 3apsyKEHHOIO
IIPOBOJIHHKA;

* IPOBOJUTh HCCJIEJOBAHUE 3aBUCHUMOCTH OJHOW (DHU3MUECKON BEIMYUHBI



OT Ipyroiic  HMCHOJb30BAaHUEM  NPSIMBIX  HU3MEPEHUM, TpPU  ITOM
KOHCTPYUPOBATh YCTaHOBKY, (buKCUpoOBaTH pe3yJIbTaThl
MOJIyYEHHOM  3aBHUCHUMOCTHU duzngeckux BEJIMYUH B BUJIC
rpa@ukoB ¢ y4€ToMm



aOCOJTIOTHBIX TIOTPENTHOCTEH U3MEPEHUM, JIeJIaTh BEIBOBI 110 PE3yIbTaTaM
UCCJICIOBAHMUS;

* IPOBOJINTh ~ KOCBEHHbIE  HU3MEpEeHHs  (U3MYECKUX  BEJIMYMUH, [PHU
9TOM BBIOMpaTh  ONTUMAJIBHBIA  METOJl  W3MEpPEHHUs, OIICHUBATH
aOCOJIIOTHBIE ¥ OTHOCHUTENIbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX
U3MEPEHN;

*IPOBOJWTH  OMBITBI 1O  TMPOBEPKE  MPEIIOKEHHOW  THUIOTE3HI:
MJIAHUPOBATh IKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTaHOBKY,
aHAJTU3UPOBATH TOJYUCHHBIE PE3yJbTaThl M JelaTh BBIBOJ O CTaTyce
IIPEVIOKEHHOM TUNOTE3BI;

e COONIO/IaTh TpaBWiIa OE30MACHOTO TpyJa MPU MPOBEACHUU HUCCIETOBAHUI
B paMKax y4eOHOro  JKCIIEpUMEHTa, TMpakTUKymMa U  y4eOHOo-

HCCIIeIOBATENIbCKON U MIPOCKTHOM NEeATETbHOCTH C
UCIIOJIb30BAHUEM  U3MEPUTEIBHBIX  YCTPONCTB ©  JabOpPaTOPHOTO
o0opynoBaHus;

epemaTh  pacy€THBIE  3aJayd €  SBHO  3aJaHHOM M HESABHO
3alaHHON (U3UUECKON MOJENIbI0: HAa OCHOBAaHWU aHaJIW3a YCIIOBUS
000CHOBBIBATh BHIOOp (DU3MYECKON MOJEIN, OTBeYaroen

TpeOOBaHUSAM 3aJa4M, IPUMEHSTh dopMynbl, 3aKOHBI,

3aKOHOMEPHOCTH U MOCTYJIaThl PU3NYECKUX TEOPUM TIpH
WCIIOJIb30BAaHUM MaTEMaTUYECKUX METOIOB PEIICHUS 3a7ad, MPOBOIHUTH
pacy€Thl Ha OCHOBAaHMHM HMEIOUIUXCS  JIaHHBIX, AaHAJIU3UPOBATH
pe3yiabTaThl W KOPPEKTHUPOBATh  METOABI  pPEHICHHUS C Y4ETOM
MOJIYYEHHBIX PE3YJIbTATOB;

epemaTh KAdeCTBCHHBIC 3a/layd, TPeOyIHne NPUMEHEHUS 3HAHWK U3
pPa3HBIX pa3lieNioB Kypca (U3MKH, a TakKe WHTETrpaluud 3HAHUNA U3
JIPYTUX TIPEJAMETOB  €CTECTBEHHO-HAyYHOTO  IIMKJIA:  BBICTPAUBATh
JIOTUYECKYIO IETIOYKY PACCYXKJIEHUW C OMOpPON Ha W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (DU3UYCCKUE SIBIICHHUS,

* ICTIONIb30BaTh TEOPETHYECKHUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
NPUHIIMIIOB ~ PabOThl  M3MEPUTEIBHBIX  NMPUOOPOB,  TEXHUYCCKUX
YCTPOUCTB M TEXHOJIOTHYECKUX MTPOIIECCOB;

e IPUBOJUTH TIPUMEPHl BKJIaJa POCCHHCKUX | 3apyOCKHBIX YUIEHBIX-
(GU3HKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTUE TCXHUKU U TEXHOJOTHIA;

* AHAJIU3UPOBATH u OIICHUBATH MIOCIIC/ICTBUS OBITOBO u
MPOU3BOJICTBEHHOW  JIESITEILHOCTHU YeJoBeKa, CBSA3aHHOM C
bu3HUeCKUMHU TMPOIECCaMU, C TO3UIUN IKOJIOTHIECKON 0€30MMacHOCTH,
OpPEICTaBICHU O palMOHAJBbHOM MPUPOJONOJIb30BAHUM, a TaKke
pPa3yMHOM HWCTIOJIB30BAaHUU JOCTM)KCHUN HAyKW W TEXHOJOTHH IS



JATbHEUIIIETO Pa3BUTHUSA UEJIOBEUECKOIo OOIIECTBA;



* IPUMEHSTh pa3uyHbIC CrocoObl paboThI c uHdopmarmein

(u3nyeCcKOro coaepkaHus C HCHOJIb30BAaHUEM

COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJOTUH, IpH
ATOM HCIOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUU JJIS
MOMCKa, TMepepadOTKM W  MPEIbsABICHHUS  y4eOHOM W Hay4yHO-
NOMYJISIPHOH ~ MH(pOpPMAIMU, CTPYKTYPUPOBAHHUA U  HHTEPHpPETALUU
uHpopMaLuu, HOJIYYEHHOU u3 pa3IUYHBIX UCTOYHHKOB,
KPUTHYECKH aHAIU3UPOBAThH HOJTy4aeMy1o UHpOpMaALIUI0 U
OLICHMBAaTh €€ JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM,
TaKk MU Ha OCHOBE aHAJIW3a UCTOYHUKA MH(POPMALIHH;

* IPOSIBIIATH OpraHu3allMOHHbIE 17} MI03HABATEJIbHbBIE YMEHHUS
CaMOCTOSITEJIBHOIO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B IpoLEcCe
BBIIOJIHEHMSI IPOEKTHBIX M Y4eOHO-HUCCIEA0BaTENbCKUX PaloT;

epaboTaTh B TPYyNIE C HCIOJIHEHUEM pA3JIMYHBIX COLMAIbHBIX pOJIEH,
IUTAaHUPOBATh PabOTy IPYIIIbI, PALIMOHAIBHO PACHPECNISITh AeATENbHOCTh
B HECTAHJIAPTHBIX CUTYyalUsX, aJ€KBATHO OLEHUBATH BKJAJ KaXKIOr0 M3
YYaCTHUKOB I'PYIIIBI B PEIICHUE pacCMAaTPUBAEMO MPOOIEMBI;

* IPOSIBIISAITh MOTUBAIMIO K Oynylied npodecCUOHANbHON NeATEIbHOCTH IO
CIEIHATBHOCTAM (PU3HKO-TEXHUYECKOTO MPOdHIIS.

K koniy oOyuenuss B 11 knacce npelMeTHbIE PE3ylbTaThl Ha YIrIIyOJIEHHOM
YPOBHE JIOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

e [IOHMMaTh poOJIb (GU3UKK B  DKOHOMHYECKOM, TEXHOJOTHYECKOM,
COIIMAJIbHOM W O3TUYECKOM cdepax esITeIbHOCTH YEJIOBEKa, pPOJib U
MecTo (U3MKA B COBPEMEHHOW HAay4YyHOM KapTUHE MHpa, pPOJb
ACTPOHOMHMHU B NPAKTUUYECKOW AEATEIBHOCTH YEJIOBEKAa M JajbHEUIIEM

Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAYCHUE OMMCaTEIbHOM,
CHUCTEMATU3UPYIOLIEH, 00BSICHUTEIILHOM U MPOTHOCTHYECKOU
byHKUMA  (PU3MYECKOW TEOPUU — DIIEKTPOJUHAMUKH, CICIHAIBHON

TEOPHH OTHOCHUTEIBHOCTH, KBAHTOBOH (HU3HMKH, pOJIb (HU3UICCKOU
Teopur B (HOPMUPOBAHUU TMPEACTABICHUNH O (HUIUUECKON KapTHHE
MHpa, MeCTO (PU3WYECKOM KapTHUHBI MHUpa B  o0wmIEM  psAy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TIPEJICTABICHUNA O IPUPOJIE;
epa3nmuyaTh YCJIOBHS TNPUMEHHMOCTH Mojened (Qus3nyeckmx Ten U
MPOIECCOB (SIBJICHUI): OJHOPOJHOE DJIEKTPUUYECKOE U  OJIHOPOJHOE

MarHuTHOE TIOJsl, TapMOHUYECKHE  KojeOaHusd,  MaTeMaTUYeCKUU
MAasITHUK, WJI€AJIbHBIN NPYKUHHBIN MAasITHUK,
FapMOHHUYECKUE BOJIHBI, UJIeanbHbIN

KoJieOaTeIbHbI KOHTYpP, TOHKas JIMH3a, MOJCJICH aroMa, aTOMHOTO sjIpa
1 KBAHTOBOM MO/ICJIM CBETA;



* pa3nuyaTh YCIOBHS (rpaHulIbl, o0JiacTu) MMPUMEHUMOCTHU
buzruecKkux 3aKOHOB, NOHUMATh BCEOOIINiA XapakTep
GyHIaMEHTATBHBIX  3aKOHOB W  OTPAaHWYCHHOCTh  HCIIOJIB30BAHUS
YaCTHBIX 3aKOHOB;



¢ AHAJIM3UPOBATH " 00BACHSITH QJICKTPOMArHuTHLIC IMPpOUECCChI n

SABJICHUSA,  UCIOIb3YS OCHOBHBIE MOJIOKEHUS u 3aKOHBI
ANEKTPOJMHAMUKN U CIICIIMAILHON TEOPHUH OTHOCUTEIbHOCTHU
(3aKoH COXpaHEHUsl DJIEKTPUUYECKOIrO 3apsna,
cuia Awmmnepa, cuna JlopeHia, 3aKOH
ANEKTPOMAarHUTHOM  WHAYKIHH, MIPaBUIIO Jlenua, CBSI3b
OJC caMOMHIOyKIMM B  DJIEMEHTE  DJJIEKTPUYECKOM  Lenu  co
CKOPOCTBbIO HM3MEHEHUS CHUJIBI TOKa, MOCTYJaThl

CICHMAIBHOM  TEOPUU OTHOCUTEIBHOCTH DUHIITEHHA);
e AHAIM3UPOBATh M  OOBSACHATHL KBAHTOBBIE TIPOLIECCHI W  SIBJIICHMUS,

UCTIOJNB3YS TIOJIOKEHUS KBaHTOBOU (U3HUKH (ypaBHEHHE
OuiHmTerHa s Gotodddekra, TEpBHII U BTOpPOU
nmoctynatel  bopa, TPUHITATT COOTHOIICHUS

HeonpeaenéHHocTell ['eii3eHOepra, 3aKOHBI COXPaHEHUs 3apsA0BOTO U
MacCoOBOTO 4YWCEI M DHEPrHM B  SJIEPHBIX PEAKUUsIX, 3aKOH
PaAMOaKTUBHOIO pacnaja);

* OIIMChIBATh (1)I/ISI/I‘ICCKI/I€ IMPpOUECCChI 151 SIBJICHUA, HCIIOJIb3YA
BCIIMYHUHBI. HaHpH)I(éHHOCTB QJICKTPUICCKOT'O I10JIA, IIOTCHIO M AJI
QJICKTPOCTATHUYCCKOI'O ITOJIA, Pa3HOCTDb ITIOTCHIIMAJIOB,

AJEKTPOABWKYILAS  CHJIa, WHAYKIHWS MArHUTHOTO IIOJII, MAarHUTHBIN
NOTOK, cuila AMnepa, HWHAYKTUBHOCTb, OJJIEKTPOABMKYLIAs  CuUJa
CaMOMHIYKIIMM, OHEPrus MAarHUTHOIO II0JIs IIPOBOJAHUKA C TOKOM,
PENATUBUCTCKUM  UMILYJIbC,  IIOJIHAs  DHEPIUs, OHEPrus  IOKOs
CBOOOMHOM YacTULbI, SHEPTrUs U HUMIYJIbC (POTOHA, MACCOBOE YHCIIO
U 3apsij siApa, SHEPTU CBA3M Spa;

* 00BACHATH O0COOEHHOCTH POTEKaHUs (u3nuecKux  SIBJICHUI:
AJIEKTPOMarHuTHas UHAYKLNSA, CaMOMHIYKIUS, pe30oHaHc,
uHTEeppEepeHus BOIH, TU(paKIUs, IUCIEPCUs, MMOJHOE

BHYTPEHHEE oOTpaxeHue, poTodnekrpudaeckuii sdpdekt (poTodrddexr),
anbda- u Oera-pacmaabl sjiep, ramMma-usziydeHue sjaep, (unyeckue
NPUHIIUIBI CIIEKTPAJIbHOTO aHaJIn3a U paboThI Jia3epa;

* ONIPENETSATh HANpPaBICHHE WHIAYKIMM MArHUTHOTO TIOJISI TPOBOJHHUKA C
TOKOM, ciibl Amriepa u cuiibl Jlopenna;

* CTPOUTH U300paKE€HUE, CO3/1aBaeMOE INIOCKUM 3€pKaJIOM, TOHKOHN JIMH30H, U
pacCUUTHIBATh €r0 XapaKTEePUCTUKHU;

e IPUMEHATh OCHOBOIIOJIATraloOIUe€ aCTPOHOMUYECKUE TOHSITHUS, TEOPUH
Y 3aKOHBI JIJI1 aHalv3a ¢ OO0BbsACHEHUs (U3MYECKUX IMPOIECCOB,
MIPOUCXOIAIUAX B 3BE31aX, B 3BE3HBIX CHUCTEMaX, B
MEXTaJIaKTHYECKOM Cpelie; NBMKEHHUS] HEOECHBIX TeJl, HBOJIIOIMU 3BE3 U
BcenenHnoi;



* IPOBOJIUTH  UCCIIEIOBAHUE 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH C
UCII0JIb30BaHUEM PSAMBIX U3MEpPEHUH, npu 3TOM
KOHCTPYUPOBATh YCTAHOBKY, (buKcupoBaTh pe3yJbTaThl
IIOJIyYEHHOM  3aBUCHUMOCTHU



duznyeckux BEJIMYNH B BUJIE rpadukoB C y4€TOM
aOCOJIIOTHBIX TIOTPEITHOCTEN U3MEpPECHU N, JeJ1aTh
BBIBO/IbI 1o pe3yibTaTaM UCCIIEIOBAHUS;

* IPOBOJINTh ~ KOCBEHHbIE  W3MEpEeHHs]  (U3MYECKUX  BEJIMYMUH, [pHU
9TOM BBIOMpaTh  ONTHUMAJBHBIA  METOJl  U3MEpPEHHs, OIICHUBATH
aOCONIOTHBIE M OTHOCHUTENIbHBIE IMOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX
U3MEPEHN;

*[IDOBOJIUTH ~ ONBITBI O  MPOBEPKE  MPEAJIOKEHHON  THIIOTE3BI:
IUTAHUPOBATh JKCIEPUMEHT, COOMPATh IKCHEPUMEHTAIBHYIO YCTAHOBKY,
AHAJIU3UPOBATh NOJYUECHHBIE pPE3YJbTaThl M J€JaTh BBIBOJ O CTaTyce
PEAIOKEHHON TUIIOTE3BI;

* OIIMCHIBATh METO/IbI MTOJIYYEHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUIA;

* COONIO/IaTh MpaBUjia 0E30MaCHOTO TPYyAa NPHU MPOBEJACHUU MCCIECIOBAHUM B
pamMKax  y4yeOHOro  SKCIIEpUMEHTa, MpakTUKyMa W  Yy4eOHO-
UCCIIEN0BATEIbCKOMN U MIPOEKTHOM NEeATEIIbHOCTH c
UCIIOJIb30BAHUEM  HM3MEPUTEIBHBIX  YCTPOMCTB UM J1a0OpaTOpPHOTO
o0opynoBaHus;

epelmIaTh  pPACYETHBIE  3aJaud €  SBHO  33JJaHHOM U HESABHO
3aJlaHHON (PU3MYECKOW MOJENbl0: Ha OCHOBAaHMM aHAlu3a YCJIOBHUSA
BbIOMpATh (PU3WYECKHE MOJENM, OTBeyarolue TpeOOBaHUIM 3aJauH,
OPUMEHATh (OpPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
du3nUecKux Teopui Mpu UCIOJIb30BAaHUU

MaTeMaTHYECKUX METOJ0B penieHust 3ajaad, MNpOBOJIHTH
pacy€Thl Ha OCHOBaHUM MMEIOLIMXCS  JAHHBIX, aAHAJU3UPOBATH
pe3ynbTaThl ¥ KOPPEKTHUPOBATb  METOABI  PELICHHS €  YYETOM
NOJIyYEHHBIX PE3YIbTaTOB;

epelIaTh KauyeCTBEHHbIC 3aJauM, TpeOyrolue MPUMEHEHHUs 3HAHUN U3
pa3HbIX pa3lieNioB Kypca (U3MKM, a TakkKe HHTEerpaluud 3HAaHUA U3
OPYTUX TPEIMETOB  €CTECTBEHHO-HAYYHOTO  IMKJA:  BBICTPaUBaTh
JOTUYECKYIO IIENMOYKY PACCYKIEHUN C OMOpOM Ha W3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3NYECKUE SBICHHUS;

* ICTIOJIb30BAaTh TEOPETHUYECKUE 3HAHUS JII OOBSICHEHUS OCHOBHBIX
NPUHIUIOB  pabOThl  U3MEPUTEIBHBIX  MPUOOPOB,  TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MTPOLIECCOB;

* IPUBOJIUTh TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHHE IPOILIECCOB OKPYKAIOLIETO
MHpa, B pa3BUTUE TEXHUKU U TEXHOJOTHH;

* AHAJIM3UPOBATH U OIICHUBATh NOCJIEACTBUS OBITOBOI "
MIPOU3BOACTBEHHON  JE€ATEIbHOCTH YeJI0BEeKa, CBSI3aHHOM c
(Gu3HMUEeCKUMHU TPOIECCaMU, C MO3ULUNA IKOJIOTHYECKON 0e30MacHOCTH,



HpeI[CTaBJ'IeHI/Iﬁ 0 panyvoOHAJIBbHOM HPUPOAOIIOIIB30BAHMHU, ad  TAKIKC
Pa3yMHOM HCIIOJIb30BAHUHU I[OCTI/I)KGHI/II\/JI



HAYKMd M TEXHOJOTMW JUIS JajJbHEHMIIEr0 Pa3BUTUSA YEIOBEUYECKOIO
00111eCTBA;

o IPUMEHSTH pasInYHbIe CITOCOOBI paboThI c uHpopmaruen
(bu3HIeCcKOTo coepKaHus C HCIOJIb30BAaHHEM

COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJOTHH, TMpHU
ATOM HCIIOh30BaTh COBPEMEHHBIE HH(POPMAIMOHHBIC TEXHOJIOTUH IS
MOMCKa, TepepadOTKU W  TPEABSABICHHS  Y4eOHOM W Hay4dHO-
MONyJIIpHOH  WHGOPMAIMU, CTPYKTYPUPOBAHUS W  HWHTEPIPETALHH
uHdopMarnmu, MOJTy4YeHHOM nu3 Pa3IMYHBIX WCTOYHHUKOB,
KPUTUYECKH aHATTU3UPOBATH MOJTy9aeMYytO uHpopManui0 U
OIICHUBATh e€ JOCTOBEPHOCTh KaK Ha OCHOBE HMEIONIUXCS 3HAHWH,
TaK ¥ Ha OCHOBE aHAJIW3a UCTOYHUKA HH(POPMAIIHH;

* IPOSIBIISITH OpraHU3aIMOHHbBIE u IO3HaBaTEeIbHEIE YMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOpPETEHHUsT  HOBBIX 3HAHWUW B Mpolecce
BBITIOJTHCHHS TIPOSKTHBIX M YU4€OHO-HCCIICIOBATEILCKUX PadoT;

epaboTaTh B TPYIIE C HCIOJIHCHHUEM pAa3JIMYHBIX COIHMAIBHBIX POJICH,
IJIAaHUPOBATh Pa0OTy TPYIIIIBI, PAIMOHATBLHO PaclpeaesaTh IeITeIbHOCTh
B HECTAHJIAPTHBIX CUTYaIUAX, aJ€KBATHO OICHUBATh BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIHI B PEIICHHE paccMaTpUBaeMOU TPOOIEeMBbI;

* IPOSIBJIATh MOTHUBALIMIO K Oyaymieil mpodeccuoHaNbHON JESTENBHOCTH IO
CIEIUATBHOCTAM (PUBHKO-TEXHUUYECKOTO MPOdUIIS.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITIACC
KosnunuyectBo 4yacos DJIEKTPOHHBIE
Ne HanmenoBanue pa3aejioB 1 TeM (undposrie)
KonTtpoabubie | IlpakTnueckue
n/n NMPOorpamMmMbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. HAYYHBIA METO/ ITO3HAHUS ITIPUPO/IbI
1.1 Hayunsbrii MeTo1 o3HaHUS TPUPOIBI 6
Uroro no pazneny 6
Pa3nen 2. MEXAHUKA
2.1 KunemaTtuka 10 1
2.2 Jnaamuka 10
2.3 CraTtuka TBEpIOTO TENa 5 1
2.4 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Uroro no pazneny 35
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPUH 15 1
3.2 Tepmoannamuka. TennoBeie MalIMHbBI 20 1
313 ArperaTHble cocTosiHUS BemecTBa. da3oBbie 14 1
' TIEPEXO/IbI
Uroro no pazaeny 49
Paznen 4. QJJIEKTPOJAUHAMUKA
4.1 DNEeKTPUYECKOE TOJIe 24 1




4.2 IToCTOSIHHBIN 2IIEKTPUYECKUN TOK 24
4.3 Toxku B pa3InyHBIX cpenax 6
Hroro no pasneny 54
Paznen 5. PUSUUECKHUA TIPAKTUKYM
5.1 Pu3nYecKuil NPaKTUKYM 16 16
Hroro no pazaeny 16
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 170 16




11 KITIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB 1 TeM uugposbIe
Ne i/m P Kontpouabnbie | IIpakTuuyeckue (tmupp )
MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznea 1. JIEKTPOJANHAMUKA
1.1 MarnuTHO€ nosue 14
1.2 DNeKTpOMarHuTHAs MHIAYKINS 13 1
Uroro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 Mexannyeckue Koye6aHus 10
2.2 DeKTpOMarHUTHbIE KoJeOaHus 15
)3 MexaHnyeckue 1 3J1eKTPOMarHUTHbIE 10 |
BOJIHBI
24 Ontuka 25 1
Uroro no pazaeny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJIBHOCTH

3.1 OcnoBsl CTO 5 1
Hroro no pazneny 5
Pasznen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 dusuka atoma 5

4.3 @du3nKa aTOMHOTO Spa U 3JIEMEHTAPHBIX 5




HacCTHuIx

Hroro no paszneny

25

Pasnea S. JIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DeMEeHTHl aCTPOHOMUU U acTPOPU3UKU 12
Wroro no pazaeny 12
Paznen 6. PUSHUYECKHUN MPAKTUKYM
6.1 OuU3NYECKU MPAKTUKYM 16 16
Uroro no pazneny 16
Paznen 7. OBOBILIAIOIEE IOBTOPEHUE
CucreMaruzamus 1 00o0IeHne
71 MIPEIMETHOTO COAEPKAHUS U OTbITa 15
’ NesITeNIbHOCTH, TPHOOPETEHHOTO MPU
n3yueHuu Kypca gusuku 10 — 11 kiaccos
Uroro no pazaeny 15
PesepBHOE Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 170 16




INOYPOYHOE IIVTAHUPOBAHME 10 kaacc

KosanuecTBo 4acoB DJIeKTPOHHBIE
Ne ara H(ppoBbIE
n/n Tema ypoka Bcero Konrpoarnere | Mpakrueckue fl[?oy‘leﬂldﬂ :)lﬁl()l;l;onaTenbﬂme
padoThI padoThI pecypebi
. ®usnka — GyHLAMEHTaIbHAS HAayKa O . 1.09.2023 https://m.edso.ru
OpUpoIe
) Hay4HbIif MeTOI TO3HAHUS U METOIbI ! 4.09 https://m.edso.ru
UCCIIeJOBaHUsI (PU3UUECKUX SIBIICHUM
DKCIIEPUMEHT U TEOPHS B TIPOIIECCE >.09 https://m.edso.ru
3 no3HaHus npupoasl. Habmonexnue u 1
SKCIIEPUMEHT B (DU3HKE
4 CriocoObl U3MepeHHst PU3NIECKUX BEIUYUH 1 6.09 https://m.edso.ru
AOCONIOTHASA ¥ OTHOCHUTEIbHAS /.09 https://m.edso.ru
5 HOTPEITHOCTH U3MEPEHHN (PU3MIECKHX 1
BEIMYHH
MopenupoBanue B pusuke. Posb 1 mecto 8.09 https://m.edso.ru
6 ¢u3uku B GOPMHUPOBAHUU COBPEMEHHON |
HAYYHO# KapTHHBI MDA, B IPAKTHYECKOI
JIEeATEIbHOCTH JIFOACH
Mexanunueckoe apuxenue. CucreMa orcyera. 11.09 https://m.edso.ru
OTHOCHTEIHHOCTh MEXaHHUECKOTO JIBUIKCHHSI.
/ [Mpsimast 1 0OpaTHast 3a1a4l MEXaHUKH !
g Panmyc-BekTop MarepuaibHON TOUKH, €ro ! 12.09 https://m.edso.ru
HPOCKIMU Ha OcH KoopauHaT. Tpaekropusi.
[Tepememienue. Cxopocth. VX npoekiuu Ha
OCH KOODJMHAT




PaBHOMEpPHOE IIPAMOIIMHEHOE IBUKEHHUE.
I'paduueckoe onrcanue paBHOMEPHOTO
IPSIMOJIMHENHOTO JBU)KCHHUS

14.09

https://m.edso.ru

10

CrnosxeHue nepeMenieHnid 1 CKOPOCTEH.
Pemenue 3anau

15.09

https://m.edso.ru

11

HepaBnomepHoe nuxeHne. MrooBeHHas
CKOpOCTh. Yckopenue. [Ipsamoinaeitnoe
JIBUJKEHHE C MIOCTOSTHHBIM YCKOPEHUEM

18.09

https://m.edso.ru

12

['paduueckoe onrcanue NPsIMOITMHEHHOTO
JIBUKEHUS C IIOCTOSHHBIM YCKOPEHHUEM

19.09

https://m.edso.ru

13

CBoboHOE MajieHue. Y CKopeHue
cBOOOTHOTO Ta/ieHHsl. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BpEMEHH U UX rpaduKu

20.09

https://m.edso.ru

14

JIBmxeHue Tena, OpOIIeHHOTO MOJT YITIOM K
TOPU30HTY

21.09

https://m.edso.ru

15

KpuBonuneiinoe npuxenue. [[Bmxenue mo
OKPYKHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacrora.
LleHTpOoCTpEeMHUTENIBHOE U TIOJIHOE
YCKOpEHUE

22.09

https://m.edso.ru

16

KonTpomnpHast paboTa mo Teme
"Kunemartuka"

25.09

https://m.edso.ru

17

IlepBb1it 3axk0oH Hprotona. Muepuuansusie
cucremsl orcuéra. [IpuHnun
OTHOCHUTEIbHOCTH [ ammiies.
HeunepnuanbHabie cCUCTEMBI OTCUETA

26.09

https://m.edso.ru




27.09



18 Cuua. PaBHopeiicTByromast cuina. Bropoi 27.09 https://m.edso.ru
3akoH Herotona. Macca
19 Bsaumonetictue Ten. Tpetuii 3aKoH 28.09 https://m.edso.ru
HrroTona
20 [puHIHUT Cymepno3uiy cuil. Pererne 29.09 https://m.edso.ru
3aj1a4 Ha IPMMEHEHUE 3aKOHOB HproToHa
3aKOH BCEMHPHOTO TATOTCHHSI. 2.10 https://m.edso.ru
21 DOKBHUBAJIEHTHOCTh I'PABUTALMOHHON U
UHEPTHOM MacChl
9 Cuiia TSHKECTH M YCKOPEHUE CBOOOIHOTO 310 https://m.edso.ru
najeHus
JIBrxeHne HEOECHBIX TEI U UX 4.10 https://m.edso.ru
23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOpocTh. 3akoHbI Kermiepa
24 Cuua yrpyroctu. 3akoH I'yka. Bec tena >.10 https://m.edso.ru
Cuna tpenus. [Ipuposa v BUIBI CHIT 610 https://m.edso.ru
25 TpeHus. JIBUKeHHE B KUIKOCTH U rasze ¢
YYETOM CHIIBI COMTPOTHUBIIEHUS CPEIBI
%6 Iasnenue. ['mapocTaTnueckoe AaBJICHHE. .10 https://m.edso.ru
Cuna Apxumena
AGCOIIIOTHO TBEPOE TEJIO. 10.10 https://m.edso.ru
27 [ToctynarenbHOE M BpaliaTeabHOE
JBIDKEHHE TBEPIOTO TeJa
)8 MOMEHT CUJIBI OTHOCHUTEIBHO OCH 11.10 https://m.edso.ru
Bpauienus. [1ne4o cuisl
29 CroXXeHHe CHJI, TPUIOKEHHBIX K TBEPAOMY 12.10 https://m.edso.ru




teiny. LleHTp TskecT Tena. Y cnoBus
paBHOBECHS TBEPIOTO Teia. Buabl
paBHOBeECHs

30

Pemenue 3amau

13.10

https://m.edso.ru

31

KonTtponsHas padota no teme "/[unamuxka.
CraTtuka TBepnoro rtena"

16.10

https://m.edso.ru

32

NMiynbc MaTepUaIbHONW TOYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBbI MaTEPUAJIbHBIX TOYEK. TeopeMa o
JIBUKEHUH LIEHTpa Mace

17.10

https://m.edso.ru

33

HMiynbC cuiibl M USMEHEHHE UMITYJIbCa
Tena. 3aKOH COXpaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

18.10

https://m.edso.ru

34

MoOMEHT uMIysIbca MaTEPUAIBHON TOYKH.
IIpencrasienue 0 COXpaHEHUH MOMEHTA
HMILYJIbCA B LEHTPAJIBHBIX IOJIAX

19.10

https://m.edso.ru

35

Pemenue 3amau

20.10

https://m.edso.ru

36

PaboTa cusbl Ha MaJIOM ¥ Ha KOHEYHOM
nepemenieHuu. ['padpuueckoe
npeJCcTaBiIeHue paboThl CUIIbl. MOITHOCTD
CHJIBI

23.10

https://m.edso.ru

37

Kunernueckas sueprus. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEPruu
MaTepuaIbHON TOYKH

24.10

https://m.edso.ru

38

IToTeHnManpHbIE U HEMOTEHIUAIIBHBIE
cuisl. [loreHnmansHas sHeprusa. Bropas
KOCMMYECKasi CKOPOCTb

25.10

https://m.edso.ru




39

Tpetbs KocMuyeckas ckopocTb. CBs3b
paboThI HEMOTEHIIUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKOW SHEPruu
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOUN DHEPTUn

26.10

https://m.edso.ru




VYrpyrue u Heynpyrie CTOJIKHOBEHUSI. 27.10 https://m.edso.ru
40 YpasHeHue bepHymm nis uaeanbHON
KHJIKOCTH
A1 KontposbHas padoTa o Teme "3aKoHbI 6.11 https://m.edso.ru
COXPAHEHHUsS B MEXaHUKe"
PazButne npeacraBiaeHuit o mpupoe /.11 https://m.edso.ru
42 Ter1oThl. OcHOBHBIE NoJI0keHnss MKT.
Huddysus. bpoyHoBckoe IBUXKEHHE
CtpoeHue ra3o00pa3HbIX, )KUAKUX U 8.11 https://m.edso.ru
43 TBEPABIX TEJ. XapaKTep ABUKEHUS U
B3aMMO/ICHCTBHSI YaCTHUI] BEILIECTBA
Macca u pazmeps! MoJsIeKyI (ATOMOB). 2.11 https://m.edso.ru
44 KomnnuectBo BemecTsa. [locrossunas
ABoraapo
45 Temneparypa. TemioBoe paBHOBECHE. 10.11 https://m.edso.ru
[IIkana [enbcus
46 Pelenue 3a1au 13.11 https://m.edso.ru
47 WneanpHeblii ra3. ['a30Bbie 3aKOHBI 14.11 https://m.edso.ru
43 VYpaBuenune Menneneesa-Knaneipona. 15.11 https://m.edso.ru
Penrenue 3agau
49 AbGcomoTHas TeMiepaTypa. 3aKoH 16.11 https://m.edso.ru
JlanpTOHA
50 M3onpomueccs B HI€aIbHOM rase ¢ 71 https://m.edso.ru

HNOCTOSAHHBIM KOJIMYCCTBOM BCIICCTBA




51

I'padmyeckoe npeacraBneHue
M30TIPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

20.11

https://m.edso.ru

52

OcHoBHoe ypaBHenne MKT

21.11

https://m.edso.ru

53

Pemenue 3amau

22.11

https://m.edso.ru

54

CBs3b a0COJTIOTHOM TeMIepaTyphbl
TEPMOJIMHAMHYECKON CUCTEMBI CO CpeTHEN
KWHETUYECKOW PHEPrHel MoCTyNaTeIbHOro
TEIUIOBOT'O JBHKCHHS €€ YaCTHII

23.11

https://m.edso.ru

55

O0600111eHYE U CUCTEMATU3ALIMS 3HAHUM IO
Teme "OcuoBsl MKT"

24.11

https://m.edso.ru

56

Kontponsnas padora o Teme "OCHOBBI
MKT"

27.11

https://m.edso.ru

57

TepMmoauHamMuueckas cuctema. 3aaHnue
BHEIIHMX ycnoBui uis T/1 cucteMst.
BHemHne u BHyTpEeHHUE TapaMETPBI.
[TapameTpsl T/l cuctembl Kak cpeaHue
3HAYEHUS BEIWYUH, ONUCBIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

28.11

https://m.edso.ru

58

HyneBoe Hauano TepMOaUHAMUKH.
CamonpousBosbHas penakcanus T[]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

29.11

https://m.edso.ru

59

Moaens naeaisLHOTo rasa B
TepMOJUHAMUKE. Y CIIOBUS MPUMEHUMOCTH
3TON MOJENN

30.11

https://m.edso.ru

60

VYpasHenne MeHneneena-Kianelipona u
BBIPAKCHUE NI BHYTPEHHEN SHEPrUuu

1.12

https://m.edso.ru




61

BeIpaxenue 111 BHyTpEHHEN SJHEPruu
OJIHOATOMHOT'0 MAEAIBHOIO rasa.
KBazucratnueckne u HECTaTUUECKHE
IIPOLIECCHI

4.12

https://m.edso.ru

62

DnemMeHTapHas paboTa B TEPMOJMHAMHUKE.
Brruncnenue paboTsl mo rpaduky mnpoiecca
Ha pV-auarpamme

5.12

https://m.edso.ru

63

Temnonepenaya kak crnocod M3MEHEHUs
BHyTpeHHeil snepruu TJl cucremsr 6e3
COBEPILICHUSI pabOThHI

6.12

https://m.edso.ru

64

KOHBCKI_[I/I}I, TCIUIONPOBOJHOCTD,
H3JTyUYCHUC

7.12

https://m.edso.ru

65

KommuectBo Temmorsl. TemnoéMKocTh Tea.
YaenpHasd u MOJISIpHaA TEIUIOEMKOCTH
BEILIECTBA. Y AeJbHas TEII0Ta CropaHus
TOIIJIMBa

8.12

https://m.edso.ru

66

Pacuér konmmuecTBa TEIUIOTHI pu
TCIIOIICpEAavC

11.12

https://m.edso.ru

67

[Tonsarue 06 anrabaTHOM TIpoIIEcce.
[TepBrIil 3aKOH TEPMOAMHAMUKHU

12.12

https://m.edso.ru

68

KomnundecTBo TemaoTel u paboTa Kak Mepa
W3MEHEHUs BHYTpeHHe# sHepruu T/]
CHUCTEMBI

13.12

https://m.edso.ru

69

BTopoii 3aKk0OH TEpMOIMHAMUKY TS
PaBHOBECHBIX U HEPABHOBECHBIX
nporieccoB. HeoOpaTUMOCTh PUPOTHBIX
MPOLECCOB

14.13

https://m.edso.ru




70

HpI/IHHI/IHI)I I[CﬁCTBHH TCIIJIOBBIX MAIIIWH.
KIIJT

15.12

https://m.edso.ru




71

MaxkcumanbHoe 3Hadenue KII. Hukn
Kapno

18.12

https://m.edso.ru

72

Pemrenue 3agau

19.12

https://m.edso.ru

73

DKOIOTHYECKHUE ACIIEKTHI UCITOIbL30BAHUS
TEIUIOBLIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKaroUIEH CpeIbl

20.12

https://m.edso.ru

74

Pemenue 3amau

21.12

https://m.edso.ru

75

O0600611eHre U crucTeMaTu3alus 3HaHu| 10
teme "Tepmonunamuka. TeniaoBbie
MaIIuHBI"

22.12

https://m.edso.ru

76

KonTpombHas paboTa no Teme
"Tepmonunamuka. TernaoBbie MalIuHbI"

25.12

https://m.edso.ru

71

[TapoobpazoBaHue M KOHIEHCAITHSI.
Vicnapenue u kuneHue. Y qeipHas TerioTa
napooOpa3oBaHUsI

26.12

https://m.edso.ru

78

HacblieHHble 1 HEHACHIIIEHHBIE Taphl.
KavecTBeHHast 3aBUCUMOCTb IUIOTHOCTHU U
JTaBJICHMSI HACBHIIIEHHOTO Mapa oT
TEeMIIEpaTypbl, UX HE3aBUCUMOCTb OT
00BbEMA HACBIILIEHHOIO ITapa. 3aBUCUMOCTb
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTH

27.12

https://m.edso.ru

79

Brnaxnocts Bo3ayxa. AGCONMIOTHAS U
OTHOCHUTEIbHAS BIaKHOCTD

27.12

https://m.edso.ru

80

Pemenue 3amau

28.12

https://m.edso.ru

81

Tépnoe teno. Kpucrannuueckue u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

9.01.2024

https://m.edso.ru




82

[InaBnenue u xpucramumsanus. Y gejbHast
TeruoTa riasiaeHus. Cyonumarnus

10.01

https://m.edso.ru

83

Hedopmanuu TBEpIOTO Tena. PacTsokenue
u cxarue. Capur. Moayns FOnra. Ilpenen

yapyrux nedopmarmii

11.01

https://m.edso.ru

84

TermmoBoe paclIMpeHHE KUAKOCTEN U
TBép,Z[LIX Tel. AHT APMOHU3M TCIUIOBBIX
KoJieOaHUI YacTHUIl BEIIeCTBa

12.01

https://m.edso.ru

85

[TpeobpazoBanue sHeprin B (ha30BBIX
nepexoax

15.01

https://m.edso.ru

86

VYpaBHeHHE TEIUIOBOTrO OalaHca

16.01

https://m.edso.ru

87

Pemenue 3amau

17.01

https://m.edso.ru

88

IToBepxHOCTHOE HaTspKeHue. KanwispHbie
ABJIeHUA. J[aBJIeHNE 110 ICKPUBIIEHHON
ITOBEPXHOCTHIO )KUAKOCTH. Popmyna
Jlamutaca

18.01

https://m.edso.ru

&9

O000111eHIE ¥ cCUCTEMATH3AIMS 3HAHUN 110
TeMe "ArperaTHble COCTOSTHUS BEIIECTBA.
®dazoBkie Iepexo b

19.01

https://m.edso.ru

90

KonTtponsHas pabota no Teme "Arperatssie
cocTosiHuA BelecTBa. Pa3zoBble Mepexoabl”

22.01

https://m.edso.ru

91

DnekTpu3alus Tel U e€ MpOosIBICHUSL.
Dnektpuyeckuid 3apsia. /[Ba Buna
ANEKTpUYECKUX 3apsaoB. [IpoBoagHuKH,
JIUPJIEKTPUKU U TIOJTYIIPOBOJHUKHI

23.01

https://m.edso.ru




0 DieMEHTapHbBIH AIEKTPUICCKHI 3apsil. 24.01 https://m.edso.ru
3aKOH COXPAHEHHUS HIEKTPUIECKOTO 3apsijia
93 Bzaumoaeiictre 3apsiaoB. ToueuHble 25.01 https://m.edso.ru
3apsanbl. 3akoH Kynona
94 Pemtenue 3a1au 26.01 https://m.edso.ru
95 Dnextpuueckoe nose. Ero neiicteue Ha 29.01 https://m.edso.ru
SIIEKTPHICCKHE 3aPSIbI
HanpspkEHHOCTD IIEKTPHYECKOTO OIS, 30.01 https://m.edso.ru
96 [TpoOusIif 3apsn. JIuHuM HaNPSHKEHHOCTH
3IEKTPHYECKOro mosist. O THOPOIHOE
3IEKTPHIECKOE MOJTe
[TOTEHIMAIBHOCTD DJIEKTPOCTATHYECKOTO 31.01 https://m.edso.ru
97 1oJist. Pa3HOCTh MOTEHIHATIOB U
HapsSKCHUE
[MoTeHnMansHast SHEPTHsI 3apsijia B 1.02 https://m.edso.ru
98 3JIEKTpOCTATHYECKOM ToJie. [ToTeHnunan
3JIEKTPOCTATUYECKOTO MOJIS
CBsi3b HANPSDKEHHOCTH TOJISI U PA3HOCTH 2.02 https://m.edso.ru
99 MOTEHIIUAJIOB ISl 3JIEKTPOCTATHYECKOTO
OISt
100 [TpHHIKI CYEPHO3UIIMHT HTEKTPHISCKUX 0.02 https://m.edso.ru
rnoJjeun
101 Pemrenue 3a1au 6.02 https://m.edso.ru
102 [Tose Toueunoro 3apsaa. [lose paBHOMEPHO /.02 https://m.edso.ru

3apsKEeHHOU chepbl




103

[Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY
mapa. [lone paBHOMEpPHO 3apsiKEHHOU
OECKOHEYHOM ITIOCKOCTH

8.02

https://m.edso.ru




104 [IpOBOHMKH B 3JIEKTPOCTATHYECKOM MOJIE. 7.02 https://m.edso.ru
YcnoBue paBHOBeCHUS 3apsi0B
AIIEKTPOCTATUYECKOM TI0JIe
Konnencarop. DnekTpoéMKOCTh 13.02 https://m.edso.ru
106 KOH/JIEHCATOpa. DNEKTPOEMKOCTh MIIOCKOTO
KOH/IeHCaTopa
107 [TapannensHoe coeTMHEHNE KOHJIEHCAaTOPOB 14.02 https://m.edso.ru
108 [TocnenoBarensHOE COETUHEHNE 15.02 https://m.edso.ru
KOH/IEHCAaTOPOB
109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa 16.02 https://m.edso.ru
110 Pemenue 3a1au 19.02 https://m.edso.ru
11 JIBI>KeHHE 3apsHKCHHOM YaCTHIIBI B 20.02 https://m.edso.ru
OJTHOPOJTHOM 3JIEKTPUYECKOM I10JI€
112 Penrenue 3a1au 21.02 https://m.edso.ru
13 OGOOIIEHHE U CHCTEMATH3AINS 3HAHMH 10 22.02 https://m.edso.ru
Teme "DieKkTpuueckoe moie"
114 KoHTpoJbHas paboTa 110 TeMe 26.02 https://m.edso.ru
"Dnekrpuueckoe noie"
Cuna Toka. ITocTosiHHBIN TOK. Y CclOBUS 27.02 https://m.edso.ru
115 CYILIECTBOBAHUS MOCTOSHHOTO
AIIEKTPUYECKOTO TOKA
116 Ucrounuku Toka. Hanpsokenue u DJIC 28.02 https://m.edso.ru
"7 3akon OMa ISl Y4acTKa LElH. 29.02 https://m.edso.ru
DNEeKTPUUECKOEe COMPOTHUBIICHUE
118 3aBUCHMOCTb COMPOTUBJICHHS OTHOPOIHOTO 1.03 https://m.edso.ru




MPpOBOAHUKA OT €ro JJIWHbI U IUIOIIaan
MOMEPCYHOTO CCYCHUA

119 VIenbHOe COMPOTUBIICHHE BEIIECTRA. { 4.03 https://m.edso.ru
Pemenue 3amau

120 [TocnenoBatenpHOE, apaIeIbHOE, { >.03 https://m.edso.ru
CMEIIAHHOE COEANHEHUE TIPOBOJIHUKOB

121 Pacyér pa3BeTBIIEHHBIX DIEKTPUUIECKUX { 6.03 https://m.edso.ru
ueneit. [Ipasuna Kupxroda

122 Pemenue 3amau 1 7.03 https://m.edso.ru

123 PaboTa 3JIeKTpUYECKOro TOKa. 3aKOH . 11.03 https://m.edso.ru
Jxoyns —Jlenua

124 Pewienue 3amau 1 12.03 https://m.edso.ru
MOIIHOCTE JIEKTPUYECKOTO TOKA. 13.03 https://m.edso.ru

125 TemmoBass MOIITHOCTh, BRIACIICMAas Ha 1
pesucrope

126 Pemenue 3amau 1 14.03 https://m.edso.ru

127 DJIC u BHYTpEHHEE CONPOTUBIICHUE { 15.03 https://m.edso.ru
MCTOYHMKA TOKA

178 3axkoH Oma zlﬂi[ TIOJTHOM (3aMKHYTOI) . 18.03 https://m.edso.ru
SJIEKTPHYECKON LenH

129 Pemenue 3amau 1 19.03 https://m.edso.ru

130 MOIIHOCTh HCTOYHHKA TOKA 1 20.03 https://m.edso.ru

131 KopoTkoe 3aMbIkaHme 1 21.03 https://m.edso.ru

132 KoHzeHcaTop B LENH MOCTOSHHOIO TOKA 1 22.03 https://m.edso.ru

133 Pemenue 3agau 1 1.04 https://m.edso.ru




134

Pemrenne 3agay nmo treMme "IlocTossHHBIN
ANEKTPUYECKUH TOK"

2.04

https://m.edso.ru




135 Pemenue 3ama4 o teme "IlocTossHHBIN 4.04 https://m.edso.ru
ANEKTPUYECKU TOK"
136 Pemenue 3amay no teme "IlocTossHHBIN >.04 https://m.edso.ru
ANEKTPUYECKUN TOK"
137 OO6o0uIeHNe U CHCTeMAaTH3aIMs 3HAHHH 110 8.04 https://m.edso.ru
teMe "IlocToSsIHHBIN 37eKTpUYecKuit TOK"
138 KoHTponbHas paboTa 1o TeMe ?.04 https://m.edso.ru
"TTocTOSIHHBIN 37eKTpUYecKuit TOK"
DeKTpudecKas IpOBOIUMOCTh Pa3THYHBIX 10.04 https://m.edso.ru
139 BELIECTB. DJIEKTPUUYECKHUI TOK B METaIax.
CBepXI1poBOIUMOCTb
DNeKTpUYecKUil TOK B pacTBOpax 1 11.04 https://m.edso.ru
140 pacruiaBax 3JeKTpoJUTOB. 3akoHbl Dapajnes
JUTSL DIIEKTPOJIH3a
141 DJeKTpUYecKuii TOK B razax. Ilmasma 12.04 https://m.edso.ru
142 DJeKTpUYecKuil TOK B BaKyyMe. 15.04 https://m.edso.ru
Bakyymubie puGopsI
143 DNEKTPUIECKU TOK B TIOJTYIPOBOIHUKAX 16.04 https://m.edso.ru
144 [TomrynpoBOTHUKOBBIE TPUOOPHI 17.04 https://m.edso.ru
dusznuecKuil MPakTUKYM 110 TEMe 18.04 https://m.edso.ru
"M3MepeHue Cuiibl TOKa U HANPSHKEHUS B
145 eny NOCTOSIHHOTO TOKA IIPU MOMOIIH

aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX
npr6opoB" uiK "3HAKOMCTBO ¢ U(PPOBOH
naboparopuei o ¢pusuke. [Ipumepsr
u3MepeHus: GU3NYECKUX BEITUUHH MIPH
MOMOIIA KOMIIBIOTEPHBIX TaTYUKOB"




146

®u3NYeCKU IMPAKTUKYM 110 TEME
"N3yueHre HepaBHOMEPHOTO JIBUYKEHUS C
LEJIbIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

19.04

https://m.edso.ru

147

Pu3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHue yCKOpEeHHUs IpU
MPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JBYDKEHUH 110 HAKJIOHHOM INIOCKOCTH" MIIH
"HccnenoBanue 3aBUCUMOCTH IMMYTH OT
BPEMEHU MPU PAaBHOYCKOPEHHOM
IBHKeHUH"

22.04

https://m.edso.ru

148

@u3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue ycKopeHHsi CBOOOIHOTO
najgeHus" win "M3ydenue ABuUxKEHU Tena,
OpOIICHHOTO TOPU30HTAIBHO"

23.04

https://m.edso.ru

149

@u3N4EeCKU IPAKTUKYM I10 TEME
"N3yueHue IBUKEHUS TeJla [0 OKPYKHOCTH
C MOCTOSIHHOM TI0 MOJYJIFO CKOPOCTHIO" Min
"HccnenoBanue 3aBUCUMOCTH IIEpHOA
oOpalieHnss KOHUYECKOro MasiTHUKA OT €ro
napameTpoB"

24.04

https://m.edso.ru

150

Pu3NYECKU PAKTUKYM 110 TEME
"N3mMepeHue paBHOACUCTBYIOIIENH CUIIBI
IpU JABMKEHUH OpycKa IO HAaKJIOHHOU
mnockocTu" win "IIpoBepka rMMOTE3bI O
HE3aBHCHMOCTHU BPEMEHU ABMKEHUS Opycka
10 HAKJIOHHOM IJIOCKOCTH Ha 3aJjaHHOE
paccTosTHUE OT €T0 MacChl"

25.04

https://m.edso.ru




151

@u3HYECKUN IIPAKTUKYM I10 TEME
"MccnemoBaHue 3aBUCHMOCTH CHIT
YOPYrOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00pa3Ile, oT ux aepopmanun”
nunu "M3yueHne ABUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBHIO, TIEPEKUHYTON Yepe3
JIETKHUi 0J10K"

26.04

https://m.edso.ru

152

@u3HYECKUN IIPAKTUKYM I10 TEME
"N3mepenune ko3 duimenTa TpeHus 1o
BEJIMYUHE YIII0BOro KO3 puireHTa
3aBucuMoctd Frp(N)" niam "UccnenoBanue
JBYDKEHUS OpYyCKa 10 HAKJIOHHOM
MJIOCKOCTH C TIEPEMEHHBIM KO3 puimeHToMm
Tperust" wiu "M3yuenue nBUKEHUS rpy3a
Ha Bajly C TpeHUEM"

29.04

https://m.edso.ru

153

Pu3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue yciuoBUM paBHOBECHS
TBEPJIOTO TeNa, UMEIOUIEro OCh BpalleHus "
nnu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacu€t cui ynpyroctu" uinm "M3yuenue
YCTOMYMBOCTH TBEPAOTO TeEJIa, UMEIOIIErO
JI01a6 OnopsI"

30.04

https://m.edso.ru




154

®uU3NYECKU MPAKTUKYM 10 TEME
"HU3Mmepenune nMmimysbca Tesa mno
TopMo3HOMY ITyTH" Ui "V3MepeHue cusb
TATH, CKOPOCTU MOJIENH 3IEKTPOMOOUIIS U
MOIIHOCTH cuJbl TAru" win "CpaBHEHHE
M3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cwibl" niu "HccnenoBanye coxpaHeHUs]
UMITyJIbCa MPU YIIPYroM B3auMoieicTBUN"
unu "M3MepeHne KHHETUYECKOW SHEPrUur
TeJa Mo TOPMO3HOMY ITyTH"

2.05

https://m.edso.ru




155

@u3HYECKUN IIPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUUECKOro IIpouecca
(peKOMEeHJJ0BaHO HCIOIb30BaHHE
nudposoit maboparopun)" nnu "M3yuenue
n30X0pHOTO npouecca” wim "N3yduenne
n3zobapHoro nporecca” wim "IIpoBepka
ypaBHEHUS COCTOSTHUSA"

3.05

https://m.edso.ru

156

@u3NYEeCKUH IPAKTUKYM I10 TEME
"N3mepenue yaenpHON TeMIoEMKOCTH" U
"UccnenoBanue nmpoliecca OCThIBaHUS
BerrecTBa" win "MccnenoBanue
aguabarHoro mporecca" uinu "M3yuenue
B3aUMOCBSI3U PHEPTUU MEKMOJICKYIIPHOTO
B3aMMO/ICHCTBUS M TEMITEPATypPhl KUTICHUS
JKUIKocTen"

6.05

https://m.edso.ru

157

@u3NYECKUH PAKTUKYM I10 TEME
"N3yueHne 3aKkOHOMEPHOCTEN UCTIapEHUs
)kuakocren" wim "M3mepenue yaenbHou
TEIJIOTHI IJ1aBJeHus Jbaa" uim "M3yuenue
CBOMCTB HACBHIIIEHHBIX MApPOB' WU
"U3mepeHue abCOMOTHON BIAXXKHOCTH
BO3/lyXa U OLICHKA MaccChl IapoB B
nomenieHun". Msmepenue koappunmrerta
MMOBEPXHOCTHOT'O HATSHKEHUS

7.05

https://m.edso.ru

158

Pu3NYEeCKU IPAKTUKYM I10 TEME
"HabimroieHue mpeBpaiieHust SHEPTUu

8.05

https://m.edso.ru




3apsKEHHOI0 KOHAEHCATOPa B SHEPTHIO
n3ydeHus ceeroauona’ uinm "Msydenne
MPOTEKAaHUs TOKA B IIEMH, COAepKaleit
KoHzAeHcaTop" uiu "Pacnpenenenue
Pa3HOCTHU MOTEHITNAJIOB (HAMPSDKEHUS) TIPH
MOCJIEIOBATEILHOM CO€IMHEHUU
KOHJIeHCaToOpoB"

159

@u3HYECKUN IIPAKTUKYM I10 TEME
"UccnenoBanue CMEIAHHOTO COCTMHEHUS
pesuctopoB" uiu "M3Mepenue yneapHOTro
CONPOTHUBIICHUS TPOBOIHUKOB" HJIN
"UccneqoBanye 3aBUCUMOCTH CHJIBI TOKA OT
HANPSDKEHUA JJ1s JIaMIIbl HaKaauBaHUs"

10.05

https://m.edso.ru

160

@uU3NYECKUH IIPAKTUKYM I10 TEME
"Habmronenue anmexkrponusa’ wim
"N3mepenue 3apsia 0JHOBAJIEHTHOTO HOHA"
nnn "Mccnenosanue 3aBUCUMOCTH
COINIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temnepatypbl" win "CHITUE BOJBT-
aMIepHOI XapaKTepUCTUKU Auoaa"

13.05

https://m.edso.ru

161

PesepBHbiil ypok. O60011eHNE 1
CHCTEMAaTH3aIus 3HaHUH 110 TEME
"Kunemartuka"

14.05

https://m.edso.ru

162

PesepBubiit ypok. O60011eHNE U
CUCTeMAaTH3aIHsI 3HAHHIA 110 TeMe
"Jlmnamuka"

15.05

https://m.edso.ru




163

PesepBubIil ypok. O6001eHNE 1
cucreMaTtusanus 3HaHui no teme "CraTtuka
TBEpIOTO Tena"

16.05

https://m.edso.ru




164

PesepBHeIit ypok. O600IICHNE U
cucTeMaTH3als 3HaHui Mo TeMe "3aKOHEbI
COXpaHEHUs B MeXaHUKe"

17.05

https://m.edso.ru

165

PesepBubliit ypok. O60011eHNE U
cucreMaru3aius 3Hanuii mo reMe "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOH Teopun"

20.05

https://m.edso.ru

166

PesepBubiit ypok. O60011eHNE U
CHCTEMAaTHu3allus 3HaHUH 110 TeMe
"TepmoanHamuka. TernaoBpie MalIuHbI"

21.05

https://m.edso.ru

167

PesepBHeiit ypok. O600IIeHNE U
cHCTEeMaTH3alys 3HaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
da3oBbIe nepexopl"”

22.05

https://m.edso.ru

168

PesepBubiil ypok. O60011eHNE U
cucreMaTrmu3anus 3HAHUHU TI0 TEME
"Onexrpuueckoe nose"

23.05

https://m.edso.ru

169

PesepBHriit ypok. O600IIeHNE U
CHUCTEMaTH3aIUs 3HAHHUH 110 TEME
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

24.05

https://m.edso.ru

170

PesepBubliit ypok. O60011eHNE U
cucreMarusanus 3HaHui no teme "Toku B
pa3iauyHbIX cpenax”

27.05

https://m.edso.ru

OBILIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KITIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoasbnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
B3aumoneiicTBue NOCTOSIHHBIX MarHUTOB U
1 MIPOBOJHHUKOB C TOKOM. MarHuTHOE MOJe. 1 2.09
I'unore3a Amnepa
Bekrop maruuTHOM mHAYKIMH. [IpruHIMn
2 CyNEepNO3UIMHA MArHUTHBIX ToJe. JInnnn 1 3
MarHUTHON MHIYKLIUU
3 MarauTtHoe 1osje NpoBOJHUKA C TOKOM. 1
OmneIT OpcTena 4
4 Cuna Amriepa, e€ HanpaBJICHUE H MOTYJIb 1 >
Pemenne 3amau 1 6
6 ITpumenenue 3akoHa Ammepa. | 9
DNeKTpOU3MEpPUTEIbHBIE PUOOPHI
Cuna JlopeHna, e€ HanrpaBJIeHUE U MOIYJb. §
7 JIBrKeHMe 3apsKEHHOM YacTULbI B 1 10
OJIHOPOJHOM MarHMTHOM I10JI€
Pemenue 3anau 1 1
9 Pa6ora cunel Jlopenna 1 12
10 Pemenwue 3amay 1 13
1 MarauTtHoe 1ose B BEIECTBE. 1 16
deppoMarHeTHKH, Mapa- U JUaMarHeTHKU
12 OcHoBHbIE CBOICTBA (PeppOMarHeTUKOB. 1 17




[Tpumenenue heppoMarHeTHKOB

13 Pemrenne 3agaq mo reMme "Marautsoe noJe" 18
14 Pemrenne 3agaq mo reMme "MargutHoe mose" 19
15 SIBneHMe 27EKTPOMAarHUTHON MHTYKIIHH. 20
[ToTok BeKTOpa MarHUTHOW MHIYKITUN
16 OJ1C uHayKunu 23
17 3aKOH 2JICKTPOMarHuTHOM MHIYKIIHMHU 24
®dapages
18 Buxpeoe anexkrpuueckoe nose. Toku Dyko 25
19 OJ1C MHAYKIMH B IBUKYIIAXCS
MTPOBOTHUKAX 26
20 Pemnrenue 3agau 27
21 IIpaBumno Jlenna 30
2 NunyktuBHOCTH. Karynika HHIyKTUBHOCTH 1.10
B LIENTH ITOCTOSIHHOT'O TOKa
” SBnenue camonnaykiuu. J/C 2
CaMOUWHIYKIINHU
24 DHeprus MarHuTHOTO TMOJISI KATYILIKH C 3
TOKOM. DJIEKTPOMAarHuTHOE MOJie
25 Pemnienue 3agau 4
26 O0o001enne U CUCTEMAaTH3AIMS 3HAHUH 110 /
Teme "DneKkTpoauHamMuKa"
7 KonTtposbHas paboTa o Teme 8.10

"OnexkTpoauHamMuka"




28

KoneobarensHas cucrema. CBoOOIHEIE
KoJiebanus1. ['apMoHUYecKue KojeOaHus




Kunematuueckoe 1 THUHAMHYECKOE

10

29
OIMCaHNE KOJIeOaTENbHBIX ABIKEHNN
DHepreTudeckoe onvcanue. BoiBo 11
30 JTUHAMHYECKOTO OMHUCAHKS TAPMOHHUYECKUX
KOJIeOaHUU U3 UX PHEPTreTUYECKOTO U
KUHEMATHYECKOTO OHUCAHUS
31 Ammuiutyna u ¢aza Konebanui 14
[Tepuon u yactora kKosebanwuii. [lepros 15
MaJIbIX CBOOOIHBIX KOJIEeOaHMt
32 MaTeMaTH4eCcKOro MasiTHuka. [lepuos
CBOOOHBIX KOJIEOaHUH MPYKUHHOTO
MagTHHUKA
1 3aryxaroiue Kojebanus. BeiHyXIeHHBIE 16
kosiebanns. Pesonanc
34 ABTOKOJICOAHUS 17
35 Pemenue 3amau 18
16 Ypok-koHpepeHus "MexaHudeckue 21
KoJeOaHusl B My3bIKaJIbHBIX HHCTPYMEHTax"
37 O000111eHIE U CUCTEMATH3AIMS 3HAHUH 110 22
TeMe "Mexannueckue koiaebanus"
18 DJeKTPOMAarHUTHBIE KOJIEOaHUS. 23
KomnebaTenpHbINi KOHTYD
®opmyna Tomcona. CBsi3b aMILUTUTYIBI 24
39 3aps/ia KOHJIEHCATopa C AaMIUIUTYA0U CHUJIBI

TOKa B K0JIeOaTEILHOM KOHTYPE




40

3aKOH COXpaHCHUs DHEPTUU B HCATLHOM
KoJIeOaTeIbHOM KOHTYPE

25




3aTyXElIOH_[I/Ie SJICKTPOMArHuTHBIC

5.11

41 KosiebaHus. BeiHyX1eHHbIE
AIIEKTPOMArHUTHBIE KOJeOaHus
47 [TepemenHsblii TOK. Pe3ucTop u KOHAEHCATOD 6
B LIETIH IEPEMEHHOI0 TOKa
13 Karymika nHIyKTUBHOCTH B LIENH /
MIEPEMEHHOTO TOKa
44 3akoH OMa Juist SIEKTPUYECKOM Lenn 8
MEPEMEHHOTO TOKa
MomHOCTh IEPEMEHHOTO TOKA. 11
45 AMIUIMTYAHOE U ACHCTBYIOINIEE 3HAUCHUE
CHUJIBI TOKA U HANPSKEHUS
46 Pe3onaHC B aneKkTpruyecKoi Lenu 12
47 Pemenue 3anau 13
WneanbHblil TpanchopmaTop. 14
48 [TpousBocTBO, Nepenaya u noTpediieHne
ANEKTPUUYECKON SHEPrUr
DKOJIOTUUECKHE PUCKHU ITPU MPOU3BOJICTBE 15
49 anektposHepruu. KynsTypa ucnonab3oBanus
AJIEKTPOIHEPTUH B TIOBCEAHEBHOM KU3HU
50 Pemnrenue 3agau 18
51 Pemnrenue 3agau 19
57 O06001IeHre 1 cucTeMaTr3alis 3HaHU 1o 20
TeMe "DIIeKTpOMarHuTHbIC KoeOanus"
53 Mexannueckue BOJIHBIL. XapaKTepUCTUKHU 21

MCEXaHUYCCKUX BOJIH




54

CBoiicTBa MEXaHNYECKUX BOJIH

22




55 3ByK. XapaKTEpUCTUKH 3ByKa 25
56 Wnudpas3syk u yiapTpassyk. lllymosoe 26
3arpsiI3HEHUE OKPYKAIOLIEN Cpelbl
57 Pemnienue 3agau 27
53 DJEeKTpOMarHuTHbIE BOJHBL. M3nyyenne 28
AIIEKTPOMArHUTHBIX BOJIH
59 OHeprus 1eKTPOMarHuTHBIX BOJIH. 29
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
[kana >MeKTPOMarHUTHBIX BOJIH. 2
60 IIpuMeHeHne 2IEKTPOMarHuTHBIX BOJIH B
TE€XHUKE U OBITY
[TpuHIMIBI pagUOCBSI3U U TEIEBUICHHUS. 3.12
61 Panuonokamusi. DneKTpoMarHuTHOE
3arpsi3HEHUE OKpY KarolLel cpeibl
2 Kontponbras padota o teme "Konebanus 4.12
Y BOJIHBI"
63 Cgert. 3aKOH NMPSIMOJIMHEHHOTO >
pacnpoCTpaHeHus CBETa
64 Pemenue 3a1ay Ha mpuMeHeHHe 3aKOHA 6
MPSIMOJIMHEITHOTO pacpoCTpaHEHHsI CBETa
65 Ortpaxenue cBera. [Inockoe 3epkaino. 9.12

Cdepuueckoe 3epkano




66

Otpaxenue cBera. [Lnockoe 3epkaino.
Cdepuueckoe 3epkano

10




Pemienue 3a/la4 Ha MPUMCHCHUC 3aKOHOB

11.12

67 OTPaKEHUSI U MPEJIOMIICHUSI CBETA
68 Xon mydei B mpusMe. Jlucnepcus cBera. 12
CrnosxHbIii cocTaB Oenoro cBera. Lpet
69 JInn3bl. POKyCHOE pacCTOsIHUE U 13
ONTUYECKasl CUJIa JIMH3BI
70 [TocTpoenue n300paxxeHNil B TUH3aX U UX 16
cucTteMax. YBEIMYECHHUE JINH3BI
Pewrenue 3agau Ha nocTpoeHue 17
71 M300paxeHH, MOJIy4aeMbIX C TOMOIIIBIO
JIVH3
72 I'ma3 kak onruueckas cucrema 18
7 Pewmenue 3anau. [Ipeaens npuMeHUMOCTH 19
r€OMETPUUYECKON ONTUKHI
74 CKOpoOCTb CBETa U METO/IBI €€ U3MEPEHUS 20
75 Hucniepcus ceera 23
76 HNutepdepennus creta 24
77 KorepeHTHbie HICTOUHUKH. Y CIIOBUS 25
HaOIIOACHUST MAKCUMYMOB 1 MUHUMYMOB
78 Pemnrenue 3agau 26
79 [Ipumenenue narephepeHIun 27
80 Hudpakmus cera 28
81 Hudpakuronnas pemérka. Y cioBue .01
HaOJII0/ICHUS TJIaBHBIX MAaKCUMYMOB
82 Pemnrenue 3agau 10.01




83

HOHCpC‘IHOCTB CBCTOBBIX BOJIH.

13




ITonspusanus ceera

84 Pemrenue 3agau 1 14
85 CBeToBbI€E sIBIIEHUS B IPUPOJIE 1 15
26 O06o0061IeHre U crucTeMaTu3alus 3HaHu| 10 | 16
teme "Onrtuka"
87 KonTpossnas pabota no teme «OnTHKa» 1 17.01
['paHn1IBI TPUMEHNMOCTH KJIACCUYECKOU 20
88 MEXaHUKH. 3aKOHBI AJIEKTPOJUHAMUKHU U 1
MPUHITUATI OTHOCUTEITLHOCTH
29 [ToctynaTel cnenuaibHON TEOPUHN | 21
OTHOCHUTEJIbHOCTH
[IpocTpaHCTBEHHO-BpEMEHHON MHTEPBAI. 22
[IpeobpazoBanus Jlopenna. Ycnoue
90 NPUYUHHOCTU. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U
COKpaIIeHue JAJIUHbI
01 OHeprus U UMITYJIbC PEISITUBUCTCKOMN 1 23
YaCTHIIBI
9 CBsI3b MaCChI C SHEPTUEH U UMITYJIBCOM | 24
PENSATUBUCTCKON YaCTUIIBI. DHEPTHS TIOKOS
93 PaBHOBECHOE TEMIOBOE U3ITyYEHUE 1 27
94 3akoH cMenienus Buna 1 28
95 ['unore3a M. Ilnanka o kBanTax. ®OTOHBI 1 29
96 OHeprus 1 uMIynbe GoToHA 1 30
97 ®otordpdext. OnpiTol A. I'. Ctonerosa. 1 31

3akoHsbl hoTor(dexTa




98

VYpaBuenue DitHmTeitHa 11 GoTodddekra.

3.02




"Kpachas rpanunna” gotosdpdexra

99 JaBnenue ceeta. OnbiTel I1. H. JIeOGenena 4.02
100 BosHOBEIE CBOMCTBA YaCTHUII >
Bounsl ne bpoiinst. JlnmvuHa BoJIHBI 1 6
101 Bpoiins u pazmepsl 001acTH JOKAIH3auN
JIBUKYILEUCS YaCTHULIbI
102 KopnyckynisipHO-BOJTHOBOH Ayanu3m /
103 Judpakmus 3JIeKTpOHOB Ha KpUCTaJlIax 10
Crennduka u3MepeHuid B MUKPOMHUPE. 11
104 CooTHOUIEHHS HEONPEACIEHHOCTEN
['eitzenbepra
105 Pemenne rpaduveckux 3amadq 12
106 Pemenue pacu€THbIx 3a1a4 13
KontposbHas padoTa mo Temam: "OCHOBBI 14.02
107 CTO", "KopnycKyJapHO-BOJIHOBOM
nyanu3m"”
108 OMnBITHI 110 UCCIEIOBAHUIO CTPOEHHUS aTOMA. 17
[TnanerapHas monens aroma Pesepdopaa
109 IToctynater bopa 18
110 Bunpl ciektpoB. CrieKTp YpOBHEUM SHEPTUU 19
aToma BOJIOpOJia
11 CroHTaHHOE U BBIHYXJACHHOE U3TyYeHUE 20
CBeTa
112 Jazep 21




113

Hyxnonnas mozaens siapa I elizenOepra-
NBaneHko. 3apsig 1 MacCOBOE YUCIIO Siapa.
H3oTtonbl. PagnoakTHBHOCTE

25




114

3aKoH paAuoaKkTUBHOTO pacnaja. CBoiicTBa
MOHU3UPYIOLIETO U3IydeHus. BinsHue
PalMOAaKTUBHOCTH Ha UBbIE OPraHU3MBbI.
Jo3zumerpus

26

115

DHeprus CBA3U HYKJIOHOB B sJipe. SnepHble
cubl. Jledekt Maccel sipa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoGiembr
YIPaBIsiEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJOTUYECKNE ACHEKTHI PA3BUTHS SAECPHOMN
DHEPreTUKHU

27

116

MeTo1pl perucTpany U UCCIEA0BaHMs
AJIEMEHTApHbIX YacThll. OyHaMEHTAIIbHBIE
B3aUMOJICUCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
mozenu. KBapk-rintooHHast MOJENb apOHOB

28

117

®dusuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepust U TEMHas
sHEprus. ENMHCTBO pU3NUECKO KapTHHEI
MHpa

3.03

118

OTaresl pa3BUTHA ACTPOHOMMUH. 3HadeHue
ACTPOHOMUH

119

[TpuMeHMMOCTh 3aKOHOB (PH3UKU AJIS
00BSICHEHUS TPUPOIBI KOCMHUECKHIX
00BEKTOB. METOIbI aCTPOHOMHUYECKUX
HUCCIIEI0OBAaHNN




120

CoBpeMeHHbBIE ONTHYECKUE TEIECKOIIHI,
panmoTeIecKoIbl, BHEaTMOChepHast
aCTPOHOMHS




Bun 3Bé3aH0T0 Heba. Co3Be3usl, spKue

121 .
3BE3/1bl, MJIAHETHI, UX BUIUMOE JBUKEHUE
Conneunas cuctema. Connie. CosiHeuHas 10
122 aKTUBHOCTb. McTounuk snepruu ConHua u
3BE3]T
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. 11
123 Juarpamma "criekTpasibHbIHI Ki1ace —
CBETUMOCTB"
124 3Be3bI TIIaBHOU ITOCIEN0BATEILHOCTH 12
Buyrpennee ctpoenue 38€31. COBpeMEHHbIE 13
125 MIPEACTABJICHUS O MPOUCXOKICHUU U
sposronuy CoitHIA U 3BE3[. DTambl )KU3HU
3BE3]T
126 Mneunsiii [1yre — Hama ["anaktrka. Tunsl 14
rajakTuk. YEpHbIE ABIPBI B sIpax rajJakTUK
Bcenennas. Paciumnpenne Beenennoit. 3akoH 17
127 Xab66mna. Teopus bonbiioro B3psiBa.
PennkroBoe uznyyeHue
128 MacmraGHast cTpykTypa Beenennoit. 18
MeraranakTrka
129 Hepeménnsie mpo0OiieMbl acCTpOHOMUHN 19




130

OuU3NYECKU MPAKTUKYM 10 TEME
"UccnemoBaHrue MarHATHOTO ITOJISI
MMOCTOSIHHBIX MAarHUTOB'" MIIN
"UccnenoBaHue CBOMCTB
dbeppomaruerukoB" uinu "HccnenoBanue
JEHCTBUS IOCTOSTHHOTO MarHWTa Ha PaMKYy C
TOKOM"

20




131

Du3HYECKUN IIPAKTUKYM I10 TEME
"N3mepenue cuibl AMnepa" wim "HU3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKA"
unu "OnpeneneHue MarHuTHOM WHIYKIMHU
Ha OCHOBE U3MEPEHU CHIIbl AMriepa"

31

132

Pu3HYECKUN IPAKTUKYM 110 TEME
"HccmenoBanue IBICHUS
ANEKTPOMArHUTHOW MHIAYKIUU'" WIN
"OnpenesnieHre UHIYKIIMU BUXPEBOTO
MarduTHOTO moJis"

1.04

133

@u3NYECKU PAKTUKYM I10 TEME
"UccnenoBanue sBJICHUS] CAMOUHAYKIIUA"
i "COopKa MOJIENH 3JIEKTPOMarHUTHOTO
regeparopa"

134

@u3NYEeCKUH IPAKTUKYM I10 TEME
"N3mepenue nepruoaa CBOOOIHBIX
KoJieOaHU{ HUTSIHOTO U TIPYKUHHOTO
MassTHHKOB"

135

Pu3HYEeCKUN IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHue 3HEPrUM B MIPY>KUHHOM
MasiTHUKe"

136

PuU3NYECKUN IIPAKTUKYM I10 TEME
"UccnenoBanue nmepeMEeHHOTO TOKa Yepe3
MOCJICIOBATEIILHO COCAUHEHHBIC
KOH/JIEHCATOP, KaTyIIKY U PEe3UCTOp" MiIn
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B IIENK NTEPEMEHHOTO TOKA"




137

OuU3NYECKU MPAKTUKYM 10 TEME




"N3y4yeHue napameTpoB 3ByKOBOI1 BOJIHBI"

138

PuU3NYECKU TPAKTUKYM I10 TEME
"N3mepenue nokasaTesis MpeJoMIICHUS
crexna" win "llonyueHne n3o00paxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia U JIMH3bI"

139

Pu3HYECKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BELECTBA (Ha IpUMepe
KUAKUX TUH3)" win "M3mepenue
(OKYCHOTO PacCTOSTHUS pacCEUBAIOLINX
auH3"

10

140

Pu3HYECKUH IPAKTUKYM I10 TEME
"HaOnronenue nudpakuuu, MHTEpdepeHunn
Y noJjisipyu3anuu csera"

11

141

Du3HYECKUN IIPAKTUKYM I10 TEME
"OnpeneneHne UMITyJIbCa U SHEPTUH
PENATUBUCTCKUX YacTull (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTUI] B MArHUTHOM
moJe)"

14

142

Pu3NYEeCKUN IPAKTUKYM 110 TEME
"N3mepenue nocrossHHou [1nanka Ha
ocHOBe uccienoBanus Gporodrpdexra” um
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO OT HaNpsHKeHUs"

15




143

Ou3nYECKU MPaAKTUKYM 10 TEME
"HccnenoBaHue CeKTpa pa3peskeHHOTO
aTOMapHOTO BOJIOPOJIa U U3MEPEHNE
noctosiHHOM Punbepra"

16




144

Du3HYECKUN IIPAKTUKYM I10 TEME
"HccnenoBanue paaroakTUBHOTO (OHA C
MCIIOJIb30BAHUEM JI03UMETpa" WIH
"N3yueHue MmoryIomneHus: 6eTa-4acTuil
alfoMuHNEM "

17

145

Pu3HYECKUN IPAKTUKYM 110 TEME
"HaOmronenus 3BE31HOr0 Heba
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIIOKECHUN 115
OTIpeIeNICHUs TTOJI0KEHNS HEOECHBIX
00BEKTOB HAa KOHKPETHYIO JAaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTO MOYIIAPUS U SIPKUE
3BE3161" Miu "HaOmoaeHus B TEJIECKOIT
JlyHbl, I71aHET, TYMAHHOCTEN U 3BE3HBIX
CKOILTCHUH"

18.04

146

O06o0uIeHNne U cUCTeMaTU3aIMs 3HAHUH.
Poub ¢pu3uKy 1 aCTpOHOMUH B
3KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAIBHOM U 3THYECKOH cepax
JIESTEIIBHOCTH YeJI0BEKa

21

147

O06o0mIeHne U cucTeMaTHU3aIus 3HaHUH.
Pouib 1 MecTO (pM3MKU U ACTPOHOMUH B
COBPEMEHHOHN HAyYHOHN KapTUHE MUpa

22




148

O0600611eHre U crucTeMaTu3alys 3HaHUM.
Ponw ¢pusmveckoit Teopuu B GopMUPOBAHUH
MIPEACTABICHUH O PU3NUECKON KapTHHE
MUpa, MeCTO (PU3NIECKON KApTHUHBI MUPA B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJCTABICHUN O IPUPOC

23




O06001IeHYE U CUCTEMATU3ALUS 3HAHUM 10

24

149
teMme "Kunemaruka"
150 O0o001Ienne U cCUCTEMAaTH3aIMs 3HAHUH 110 25
teMme "Kunemaruka"
151 O0001enne U cCUCTEMAaTH3AIMs 3HAHUH 110 28
teme "JImHamuka"
150 OG60O0IIeHNE U CHCTEMATH3AIMS 3HAHUH 110 29
teme "Craruka TBepAoro rena"
153 O0006111eHNE U cCUCTEMATH3AIMs 3HAHUN 110 30.04
TeMe "3aKOHBI COXPAHEHHUS B MEXaHUKE"
O000111eHIE U CUCTEMATH3AIMS 3HAHUN 110 2.05
154 Teme "OCHOBBI MOJIEKYISIPHO-KUHETUUECKON
Teopun"
OG60O0IIeHNE U CHCTEMATH3AIMS 3HAHUH 110 5.05
155 teme "Tepmoannamuka. TemnoBbie
MAaIIuHbEL"
O000111eHIE ¥ CUCTEMATH3AIMsI 3HAHUN 110 6
156 TeMme "ArperaTHble COCTOSIHUSI BEIIECTBA.
dazoBbIe Iepexoan"
157 O060011eHrEe U cUCTEMaTU3aLMs 3HAHUI 110 /
Teme "DnekTpudeckoe mnojie"
158 O060011eHrEe U cUCTEMaTU3aLMs 3HAHUI 110 8
teme "[1oCTOSTHHBIN JEKTPUYECKUNA TOK"
159 O000111eHIE U CUCTEMATH3AIMSI 3HAHUN 110 12

teme "Toku B pa3nuyHbIX cpegax”




160

O060011eHre U cUCTEMAaTU3aLMs 3HAHUI 110
TeMe "MarautHoe noJie"

13




161

PesepBHeIit ypok. O000IICHNE 1
CUCTEMATU3AIMS 3HAHUN 110 TEME
"DJeKTpOMarHuTHas UHAyKIus"

14

162

PesepBHeIit ypok. O000IICHNE 1
CUCTEMATU3ALMS 3HAHUN 110 TEME
"MexaHudeckue Kojeoanus"

15

163

PesepBubiil ypok. O60011eHNE U
cUCTeMaTHU3alMs 3HaHUi 110 TeMe
"DneKTpoMarHuTHeIEe Kosiebanus"

16

164

PezepBHblit ypok. O0o0meHne u
cHCTEeMaTH3alus 3HaHUH 110 TeMe
"MexaHn4yecKue 1 3JeKTPOMarHUTHbBIE
BOJIHBI"

19

165

PesepBHeIil ypok. O600IICHHE 1
cucTemMaTru3anug 3HaHui mo reme "Onruka"

20

166

PesepBubiit ypok. O60011eHNE U
cucTteMaTtn3anus 3HaHu 1o reMe "OCHOBEI
CTO"

21

167

PesepBubIil ypok. O60011eHNE U
cUCTeMaTH3alMsl 3HaHUH 110 TeMe
"KopnyckyisipHO-BOJHOBON Ayasin3m"

22

168

PesepBubIil ypok. O6001eHNE 1
cucTeMaru3anys 3Hanni 1mo reme "dusuka
aroma"

23

169

PesepBubIil ypok. O60011eHNE 1
cucTeMaTu3alus 3HaHui 1no teme "duszuka
aTOMHOTO $1/1pa U 3JIEMEHTAPHBIX YaCTHLL"




170

PesepBHbIil ypok. O6001IEeHNE 1




cUCcTeMaTH3allHs 3HaHUH 10 Teme
"OneMeHThl acTpoPU3NKU"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOT'O NTIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

» dusmka, 11 knacce/ Kacesaor B.A., O01mecTBO ¢ OrpaHHYeHHOM
0oTBeTCTBEHHOCTHIO «/IPODAy; Axuimonepuoe o0miectBo «M3aaTenbcTBO
«IIpocsenieHue»

» dmsuka, 10 kmace/ KacbsiHoB B.A., O01mecTBO ¢ orpaHU4YeHHOM
0TBETCTBEHHOCTHIO «J[PODA»; AxitnonepHoe odiiecTBo «M31aTenbcTBO

«ITpocsenieHue»

METOAUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA
®uszuka. YraoyoneHnbiil ypoBeHnb. 10—11 kmaccsl : paboyas mporpamma K

muaun YMK B. A. KaceaHoBa: yueOHO-MeTOquueckoe nocodue / B. A.
Kacesanos, U. I'. Bnacosa. —M. : JIpoda

2 ®usuka. 10 k1. YroyOneHHslid ypoBeHs : yueOHUK / B.A. KacbsHOB. — 5-¢
u3a., crepeorurn. — M. : [lpoda
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HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET

1 http://nsportal.ru - counanpHas ceTb paOOTHUKOB 00Opa30BaHUSI.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKoie.

3 http://festival.1september.ru/articles/ - dhecTuBaIb MEIArorMYeCKUX UaeH



«OTKpPBITBIN YPOK».

4 http://www.fizika.ru/ - caliT nns yuutenei GU3MKU U UX yYEHUKOB.
5 http://www.physics.ru/ - MmaTepuansl o Qpu3uKe.

6 www . ege .edu.ru - undpopmaunonssiii nopran EI'D.

7 http :// school - collection . edu . ru / - equnas xomiekuust [[OPos



