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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3MKe Ha ypOBHE cCpefaHero oOmiero oOpa3zoBaHus pa3paboTaHa Ha
OCHOBE IOJIO)KCHHHA W TpeOOBaHWI K pe3yabTaTaM OCBOCHHS OCHOBHOU 00Opa3oBaTelbHOM
nporpamMmel, mpencraBieHHEbx B @I'OC COO, a takke ¢ ydéroMm denepalbHONH paboueit
nporpamMmbl BocnuTanus W KoHnenumu mnpemopaBaHus ydeOHOTOo mpenmera «Du3mka» B
oOpa3oBaTenbHBIX ~ OpraHm3ammsax Poccwiickoit ~ @Denepanuu, peaau3yloOIMX OCHOBHBIC
o0Opa3oBaTesbHbIe IPOTPAMMBI.

[Iporpamma 1o (¢u3mke ompenenser 00sg3aTeNbHOE MPEIMETHOE  COJIEpIKAHHME,
YCTaHABJIMBAET PEKOMEHAYEMYIO IOCJIEI0BATEIbHOCTh M3YUEHUS TEM U pa3JelioB y4yeOHOIo
npeaMera ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO
mporecca, BO3pacTHBIX ocoOeHHocTed oOywarommxcs. Ilporpamma mno Qusuke Aaér
MIpE/ICTaBICHUE O LIENAX, COJep’KaHUM, oO0lel crpaTeruu oOydyeHHs, BOCIIUTAHUS U Pa3BUTUS
00yJarommxcs cpecTBaMu yueOHoro npeamera «duznkay Ha yriayOaéHHOM ypOBHE.

N3yuenne kypca @u3uku yriayOJa€HHOTO YpOBHS IIO3BOJIIET pealu30BaTh 3aadu
npodeccnoHaIbHON OpUEHTAlUK, HAIpPaBJIEHO Ha CO3JaHUe YCIOBUW JUISl TPOSBICHHS] CBOUX
UHTEJJIEKTYaJbHBIX W TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OO0ydaroIuMcsi, KOTOpbIE
HEOOXOIUMBI IS TPOAOJDKEHUS oOpa3oBaHMs B OpraHuM3alusax MpodeccrnoHaTbHOTO
00pa3oBaHus MO PA3INYHBIM (U3UKO-TEXHUUYECKUM U MHKEHEPHBIM CHEIIMATbHOCTSM.

B nporpamme mno ¢usuke ompenensioTcs IUIaHUpYyeMble Pe3ylbTaThl OCBOEHHUS Kypca
¢bu3MKM Ha YpOBHE cpenHero ooOmero o0pa3oBaHUSA: JMYHOCTHBIE, METANpeIMETHbIE,
npeaMeTHBIC (Ha yriryOnéHHOM ypoBHE). HayduHO-MeTo1010THUeCcKO OCHOBOM sl pa3paboTKU
TpeOOBaHUN K JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3ysibTaTaM 00ydJarouxcs,
OCBOMBIIMX MPOTPaMMy IO (PU3HUKE HA YPOBHE CPEIHEr0 00IIero oopa3oBaHus Ha yriayoaéHHOM
YpOBHE, SIBJISIETCSI CHCTEMHO-/I€TEIbHOCTHBIN MOIXO/.

[Tporpamma 1o ¢u3MKe BKIFOYACT:

IJIAaHUPYEMbIE PE3YyJbTaThl OCBOEHHUS Kypca (U3MKU Ha YriayOlnEHHOM YpOBHE, B TOM
quclie IpeIMETHbIE PE3YIbTAThI M0 TOJaM 00Y4YEHHUS,

coziepkanue yueOHoro mpeamera «Pu3nka» Mo rogaM 00ydeHus.

[Iporpamma mo ¢Qu3uke MMeeT MPUMEPHBIA XapakTep W MOXET ObITh HCIOJIb30BaHA
YUUTEISIMU (PU3UKH JUISI COCTABJICHUS CBOMX PabOUUX MPOTpamM.

[Iporpamma 10 (Qu3MKEe HE CKOBBIBAET TBOPYECKYIO WHHULMATUBY YUUTEIEeH U
MPEIOCTABISIET BO3MOXHOCTU JUISl peaiu3allid  Pa3iMYHbIX METOAMYECKUX TOJIXOJ0B K
MpernojaBaHuio (pU3MKW Ha YrayOJIEHHOM YpPOBHE IPH YCIOBHHM COXpPaHEHHUS O00s3aTeNbHOM
4acTu COJepP KaHUs Kypca.

du3rkKa Kak HayKa 0 HauOoJee 00IKX 3aKOHaX MPUPOJIbL, BBICTYMAs B Ka4eCTBE Y1eOHOTO
mpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXKarolleM MHpE.
konpHBIA Kypc (UMK — CHUCTEMOOOpA3YIOUIU [Jis €CTeCTBEHHO-HAYUHBIX YUeOHBIX
IIPEIMETOB, MOCKOJIBKY (PU3MUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMuel, ouosorueit, guznueckoi reorpadueil u acrpoHoMmueil. Vcrnonp3oBaHHE U aKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUN ONpEAETHIIO XapakTep M OypHOe pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJY4YEHHsS HOBBIX
MaTepHalioB C 3aJaHHBIMU CBoMcTBaMu. l3ydyeHne (U3MKM BHOCUT OCHOBHOM BKJIaa B
(dbopMUpOBaHHE €CTECTBEHHO-HAy4YHOW KapTHHBI MHUpa oOydaromierocs, B (opMHpOBaHHE
YMEHUI NPUMEHSTh Hay4YHBIA METOJ MO3HAHUS IIPU BBITIOJHEHUN UMM y4eOHBIX HCCIEIOBaHUM.



B ocHOBY kypca (hu3HKU Ha YpOBHE CpeaHEro oO0IIero o0pa3oBaHus MOJOKEH Sl UACH,
KOTOPbIE MOXKHO paccMaTpUBaTh Kak IPUHLHUIIBI €0 OCTPOCHUS.

Hoen yenocmuocmu. B cooTBETCTBUM € HEM KypC SABISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zesioB (U3UKH, BKIIOYAET KaK BOMPOCH! KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKU.

Hoea cenepanuzayuu. B cooTBeTCTBUM € HEW Marepuan Kypca (U3UKH OObEIUHEH
BOKPYT (pu3mueckux Teopuil. Bemymmm B kypce siBisiercss (opMUpOBaHHE IMPEICTABICHHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BELIECTBE U I10OJIE.

Hoen cymanumapuzayuu. E€ peanuzanus npeanonaraeT UCHojab30BaHuE T'YMaHUTapPHOTO
noTeHyana Gu3ndeckoi HayKu, OCMBICIICHUE CBS3H PAa3BUTUS (PH3HUKH C Pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKHMH, HPABCTBEHHBIMHU U 3KOJIOTHYECKUMHU MPOOIEMaMH.

Hoea npuxnaonoii  nanpaenennocmu. Kypc ¢usuku  yrayOn€HHOTO — ypOBHSA
MIPENIOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYrOM TEXHMUYECKUX U TEXHOJIOTMYECKUX MPUII0KEHUN
M3YYEHHBIX TEOpHUIl U 3aKOHOB. I[Ipu 3TOM paccMmarpuBaroTcs Ha ypOBHE OOLIUX MPEACTABICHUN
U COBPEMEHHBIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHHU.

Hoea Ixonocuzayuu peanusyercs IOCPEICTBOM BBEIACHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX IKOJIOTMYECKUM MpobiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHUEM
TEXHHUKH U TEXHOJIOTUH, a Takke 00Cy AeHUsI TPoOIeM pallMOHAIBLHOTO MPUPOOIIOJIb30BAHUS U
9KOJIOTMYECcKOl 0€30MacHOCTH.

OcBoenue coaepkaHusi MPOrpaMMbl MO (PU3HMKE JOJDKHO OBITH MOCTPOCHO HA MPHUHLIMIIAX
CUCTEMHO-AEATEeIbHOCTHOTO NoaxoAa. [y Gu3uKku peanusanus 3TUX NPUHIUIIOB 0a3upyeTcs Ha
WCIOJIb30BAHUU CAMOCTOSITENIFHOTO SKCIIEPUMEHTa KaK MOCTOSHHO JeMCTBYIOIIEro ¢akTopa
yueOHOro mpouecca. [l yrayOGnéHHOTo YpOBHS — 3TO CHCTEMa CaMOCTOSITENBHOTO
YUYEHUYECKOTO OKCIIEPUMEHTa, BKJIIOYAIOMIETO (PPOHTANbHBIE YYEHHUYECKHE OIbITHl MpHU
W3y4EeHUHW HOBOTO MaTepHuaia, JIabopaTopHble pabOThl W pabOThl mpakTukyma. [lpu 3TOM
BO3MOXHBI JBa crioco0a peanu3auuu (GU3NYecKoro MpakTukyma. B mepBoM ciiydae MpakTHKyM
npoBoautcs 6o B koHre 10 u 11 kmaccoB, nuOO IMOcCiae TMEPBOTO W BTOPOTO IOJIYTOIUN B
KaKJOM M3 3THUX KiaccoB. BTopoil croco® — 310 uHTerpauus paboT MpPakTUKymMa B CHCTEMY
1abopaTopHbIX paboT, KOTOPBIE MPOBOJATCS B Mpoliecce u3ydeHus paszzaena (temsl). [Ipu sTom
moJ paboTaMu MPaKTUKyMa MOHUMAETCsI CAMOCTOSITENIbHOE UCCIIEIOBaHKHE, KOTOPOE IPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOTO, 0000IIEHHOTO BUAA O€3 MOIIAaroBoil MHCTPYKLUU.

B nmporpammMe no ¢usrke cuctemMa y4eHHYECKOro IKCIEPUMEHTa, TabopaTopHbIX padoT U
MPaKTUKyMa MpEeJCTaBlIeHa eIUHBIM MepeuHeM. BoiOop TeMaTHKu Ui 3THX BUJOB YYCHHUECKUX
MPAKTUYECKUX PabOT OCYILECTBISETCS YYaCTHHKAMU O0Opa30BaTEIbHOTO Ipollecca MUCXOAS U3
OCOOCHHOCTEl MOYPOYHOIO TUIAHUPOBAaHWSA M OCHamleHus KkaOuHeTa ¢usuku. Ilpu sTOoM
obOecrieunBaeTcs OBJaJieHHE OOYYAIONIMMUCS YMEHHUSMU MPOBOAUTH MPSMBIE U KOCBEHHBIC
WU3MEpEeHUs, UCCIIEeOBAaHUS 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH U TMOCTAHOBKY OIIBITOB IO
MIPOBEPKE MPEIOKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yAENAETCS PELICHUIO PACYETHBIX M Ka4eCTBEHHBIX 3a1ad. [Ipu sTom
JUId pacu€THBIX 3a7a4 IPHUOPUTETOM SIBIIIOTCSA 33aJaud C SBHO 33JaHHOM M HESBHO 3aJlaHHOMU
¢u3n4ecKoil MOJIEINbIO, MO3BOJISIONINE MPUMEHATh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO paszfenia Kypca, TaKk U MHTETpUpysd NPUMEHEHHE 3HAaHWM U3 pas3HbIX pas3nenos. s
KayeCTBEHHBIX 3a/lay TMPHOPUTETOM SIBJSIOTCA 3aJaHus Ha OOBsICHEHHE/NpeacKa3aHue
NpoTeKaHust (U3NUYECKUX SBJICHUN M MPOLIECCOB B OKPYKAIOIIEH >KM3HM, TpeOyrolue BbIOopa
¢bu3nvecKoit MoIeH Ul CUTYalluU MPAaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
o0ecrieyeHn0 y4eOHOTO Tporecca Kypc (M3MKH yriryOJaE€HHOTO YpOBHsS Ha YPOBHE CpPEIHEro
oOmiero oOpa3oBaHUsS JOJDKEH HM3y4yaTbCs B YCIOBHUAX IPEIMETHOTO KabuHera. B kabunere
(bU3UKK JODKHO OBITh HE00X0AUMOE JTabopaTopHOE 000PYIOBAHKE /TS BHITIOTHEHUS YKA3aHHBIX
B IIporpamMme 1o (U3MKEe YIEHHYECKHUX OIBITOB, Ja0OpaTOPHBIX paboT u paboT MpakTHKyMma, a
TaK)Xe JEMOHCTPAaLlMOHHOE 000pyI0BaHUE.

JemoHcTpaioHHOe 000pynoBaHue (QOpMUPYETCS B COOTBETCTBHU C MPUHIUIIOM
MUHUMAaJbHON TOCTATOYHOCTH U 00ecneuyrBaeT MOCTAHOBKY IEPEUYHCIEHHBIX B IIPOrpamMMe 10
¢u3nKe KITIOYEBBIX JAEMOHCTpALMN JJIsi HMCCIECJOBAHUS W3y4aeMbIX SIBICHHH W TIPOLIECCOB,
SMIUPUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUI.

JlaGoparopHoe o0opynOBaHUE UIsl YYEHHUUECKHUX INPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMAaTUYECKMX KOMIUIEKTOB U 0O0€cleurBaeTcsl B pacuéTe OJHOTO KOMILUIEKTAa Ha ABYX
oOyuatonuxcsa. TeMmarnyeckue KOMIUIEKTBHI J1IaOOPaTOPHOTO OOOPYIAOBaHMS JOJKHBI OBITh
MIOCTPOEHBl Ha KOMILJIEKCHOM MCIOJIb30BaHUHM AHAJOTOBBIX M LU(POBBIX NMpHUOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3UKHU B 00IIeM 00pa30BaHUU SBIISIOTCS:

(hopMHpoBaHHE UHTEpPECA U CTPEMIICHUS 00YJarOIIMXCsl K HAYYHOMY M3Y4EHHUIO PUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUH O HAYYHOM MeETOoJe IMo3HaHus U  (HOpMUpOBaHUE
HCCIIEIOBATENIbCKOIO OTHOIICHUS K OKPYKAIOIINM SIBJICHUSIM;

(hopMHpOBaHHE HAyYHOTO MHPOBO33PEHUSI KaK pe3yjbTaTa M3yuyeHUs OCHOB CTPOEHUs
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

(dbopMupoBaHUE YMEHHH OOBSCHSATH SIBJICHUS C UCIOJIb30BAHHWEM (PU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeNIbCTB;

(dbopMupoBaHHE NPEACTaBICHUNH O PONM (U3MKHU AN Pa3BUTUS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIi;

pa3BUTHE MpPEACTaBIEHUN O BO3MOXHBIX c¢epax Oyaymed mnpodeccuoHaIbHON
NeATeNbHOCTH, CBS3aHHBIX C (U3UKOHM, MOJIrOTOBKA K JalbHEHIIeMy OOY4YEHHIO B 3TOM
HalpaBJICHUN.

JlocTiwkeHne 3TUX Lesed oOecreunBaeTcs pelIeHHeM CIEAYIOIMX 3a/jad B Ipoliecce
u3yudeHus Kypca GU3UKU Ha YpOBHE CpelHero oouiero o0pa3oBaHusi:

IpuoOpeTeHue CUCTeMbl 3HaHUH 00 OoOWUX (U3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHaXx,
TEOpUsX, BKIIOYAsh MEXAHUKY, MOJIEKYJSIPHYIO (QU3UKY, 3JIEKTPOJANHAMUKY, KBAHTOBYIO (U3UKY
U 3JIEMEHTBI aCTPOPU3HKH;

(dbopMupoBaHHE YMEHUH PUMEHATh TEOPETUUECKUE 3HAHUS ATl OObSICHEHUS PU3NYECKUX
SIBJICHUH B IPUPOJE U JUISI IPUHATHUS PAKTHUECKUX PELICHUI B IOBCEAHEBHON )KU3HU;

OCBOEHME CIIOCOOOB pEIIEHUs PA3JIMYHBIX 3a]1a4 C SBHO 33JaHHON (U3MUECKOI MOJIEIbIO,
3ajay, MOJPa3yMEBAIOLIMX CaMOCTOATENIBHOE CO3JaHue (QU3MUYECKOW MOJeNH, aJeKBaTHOU
YCJIOBHSAM 33J1auM, B TOM YHCJIE 33a]]a4 NHKEHEPHOT'O XapaKTepa;

MOHMMaHUe (PU3MYECKHMX OCHOB M TPHHLUIOB JEHCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKHUX IPOLIECCOB, UX BIUSHUS HAa OKPYKAIOLYIO CPELY;

OBJIAZICHUE METOJaMHU CaMOCTOSTENbHOIO IUIAHUPOBAHMS M MPOBEAEHUS (U3NYECKUX
SKCMEPUMEHTOB, aHalM3a W MHTEepIpeTanuy HWHQPOpMaluu, ONpeAeTeHUs JOCTOBEPHOCTU
MIOJIyYEHHOTO PEe3yJIbTaTa;

CO3JaHHME YCIOBUH JUIsl Pa3BUTHS YMEHUH IPOEKTHO-UCCIENOBATEIbCKOM, TBOPYECKOU
NESITEIbHOCTH;



pasBuTHE HHTEpeca K cepaM npodeccnoHAILHOM NesSTeIbHOCTH, CBSI3aHHOU C (PU3UKOH.

B cootBerctBun ¢ TpeboBanusmu PI'OC COO yrnyOnéHHBI YpOBEHb H3Y4EHUS
yuebHoro mnpeamera «®Pu3MKa» Ha YPOBHE CpPEIHEro oOmero oOpa3oBaHHs BHIOMpAeTCs
00y4aromuMucs, TUIAHUPYIOUIUMH TPOJOJDKEHHE O0pa30BaHMs MO CIEHUAIBHOCTAM (PU3HKO-
TEXHUYECKOTO MPOQHIISL.

Ha usydenne pusuku (yriryOon€HHBIA ypOBEHB) Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus
otBoautcs 340 gacos: B 10 kinacce — 170 vacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacos (5
4acoB B HEJICIIIO).

[Ipennaraemslii B mporpamme 1o (pusuke nepeueHb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBIISICTCSI PEKOMEHJIOBAHHBIM, YYHTENb JElaeT BHIOOp MpoBeACHUs 1abopaTOpHBIX padoT u
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yUaromnXcs.



COJEPKAHUE OBYYEHUA
10 KJIACC

Paznes 1. Hayunblii MeTo O3HAHUS NPUPOABI.

®msuka — (yHIaMeHTalbHAs Hayka o mpupoje. HaydHelii MeToa MO3HaHUS U METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUMH.

DKCIIEpUMEHT U TEOpHUs B MpOLECCe MO3HAHUS MpHpoabl. HabmroneHne u SKCIepuMenT B
¢dusuke.

Crnioco0b1 n3MepeHns (U3NYECKUX BEIMYWH (QHAJIOTOBBIE W IHU(POBBIE M3MEPHUTEIHHBIC
pUOOPHI, KOMIIBIOTEPHBIE JATYUKOBBIE CHCTEMBI).

[TorpemnocT u3mMepeHuit Gpu3NYeCKUX BEITUUUH (a0COIIOTHAS. U OTHOCUTEIIbHASA).

MonenpoBanue (U3NYECKUX SIBICHUH M MPOLECCOB (MaTepHalbHas TOYKa, aOCOJIOTHO
TBEPIIOE TEJO, UIeaTbHAs KUJIKOCTh, UCAIBHBIN ra3, TOYCUHbIN 3apsin). [ unoresa. duznueckuil
3aKOH, TPAHUIIbl €r0 NTPUMEHUMOCTH. Pu3znyeckas Teopusl.

Ponp u mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHHBI MHpa, B
MPAKTUYECKON JeSITENbHOCTH JIIO/IEH.

Yuenuueckuit sxcnepumenm, nabopamopnvie pabomoi, npaKmMuKym.

N3mepenue cuibl TOKa W HAmpsDKEHUST B IENMHM IOCTOSHHOTO TOKa MpHU TOMOIIU
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTENBLHBIX TIPUOOPOB.

3HakoMCTBO ¢ 1MGpoBoil Jaboparopuei nmo ¢usuke. [Ipumeps! n3mMepeHus pU3NIECKUX
BEJIMYHH ITPYU MOMOIIY KOMIIBIOTEPHBIX JATYMKOB.

Pazgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexannyeckoe aABMKeHHE. (OTHOCHTEIBHOCTh MEXaHMYECKOro JIBWKeHHA. (CucreMa
OTCY€Ta.

[Ipsimas u oOpaTHas 3aja4l MEXAHUKU.

Paguyc-BekTop MarepuaJbHOM TOYKH, €r0 IHMPOEKIHH Ha OCH CHCTEMBI KOOpIMHAT.
Tpaektopus.

Ilepemerienue, ckopocTh (CpeaHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOPEHHE
MaTEpPHAIBHON TOYKH, UX NMPOEKLIUHU HA OCH CHCTEMbI KOOpAuHAT. CII0’KEHHE NEePEMEILECHUN U
CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PAaBHOYCKOPEHHOE NPAMOIMHEWHOE JBIKEHHE. 3aBUCUMOCTb KOOpJUHAT,
CKOPOCTH, YCKOPEHHUS U IyTH MaTepUallbHOW TOUKH OT BPEMEHH U UX rpaduKu.

CBobosHOe majgeHue. YCKOpeHHe CBOOOAHOTO mHajeHus. J[BuxeHue Tesa, OPOLICHHOTO
IO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U YCKOPEHUS MaTepUaIbHON TOUKU
OT BPEMEHH U UX I'papUKH.

Kpuonunelinoe nBukeHue. J[BUKeHUE MaTepUaIbHON TOUKHU [0 OKPYKHOCTH. YIJIOBas U
nuHeWHas ckopocTh. [lepnon m wacrtora oOpamieHus. LleHTpocTpemuTenbHOe (HOpMalbHOE),
KacaTeJIbHOE (TaHT€HIMAIBHOE) U OJTHOE YCKOPEHHE MaTepUAIbHOW TOUYKH.

TexHudyeckne yCTpPONMCTBA M TEXHOJOTMYECKHE IIPOLECCHI: CHUIOMETP, IBWKECHHE
CHAps/10B, LIETIHbIE, IeCTepEHYAThIE U PEMEHHBIE MTepeaul, CKOPOCTHBIE JTHU(THI.

Jemoncmpayuu.

Monenb cucTeMbl 0TCUETA, WILTHOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUKEHUS.

CrniocoObl HccieI0BaHus IBUKECHUH.

Nnmroctpanys npeenbHoro nepexoaa U n3MepeHre MTHOBEHHOM CKOPOCTH.
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[IpeoOpazoBanme IBUKCHHIA C UCTIOTH30BAHUEM MEXaHH3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habnronenue nBuxeHus tena, OpOmIeHHOTO MO YTIIOM K TOPU30HTY U TOPH30HTAIBHO.

Hamnpagnenue ckopocTH py JBUKEHUHU MO OKPY>KHOCTH.

[IpeoOpazoBanme yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHHE TyTed, TPACKTOPHUI, CKOPOCTEH IBUKEHUSI OJHOTO M TOTO K€ Tella B Pa3HbIX
cUcCTeMax OTCUETa.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomuol, npaKkmuxym.

N3ydeHne HepaBHOMEPHOTO JBUKEHHUS C LIENIbIO ONIPE/IETICHUSI MTHOBEHHON CKOPOCTH.

WN3mepenue yckopeHus TMpH MPSIMOJIUHEHHOM PAaBHOYCKOPEHHOM JIBIDKEHUH TIO
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBIKCHHH.

N3mepenue yckopeHHus: cCBOOOTHOTO MasieHus: (PEKOMEHI0BAaHO HCI0JIb30BaHUE U(PPOBOH
nabopaTopun).

N3yuenue nBuxeHHs Tena, OpOLIEHHOTO rOpU30HTaIbHO. [IpoBepka rumoress! o npsiMon
MIPOMOPLIMOHAIBHOM 3aBUCUMOCTH MEX]Ty JAIIbHOCTBIO MOJIETa U HAYAJIbHOM CKOPOCTHIO TeNa.

N3yueHnue nBuKeHMs Teja 1o OKPY>KHOCTH C MTOCTOSIHHOM MO0 MOJYIIO CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH TIepHOJa OOpalleHHs KOHMYECKOrO MasTHHKa OT €ro
apameTpoB.

Tema 2. /lunamuxa.

[IepBebiit 3akoH HproToHA. MHEpumanbHble cucTeMsl OTcUéTa. [I[pUHIAIT OTHOCUTENBHOCTH
lanunes. HennepuuanbHble CUCTEMBI OTCUETA (OTIpEACTICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHImMn cynepno3uiu Cui.

Btopoii 3akon HeroTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuii 3akoH HeloTOHA 119 MaTepUaibHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUSA. DKBUBAJICHTHOCTh I'PABUTALIMIOHHON M HHEPTHOW MaCCBHI.

Cuna TsKkecTH. 3aBUCHUMOCTh YCKOPEHHs CBOOOJHOTO TaJeHUs OT BBICOTHI HaJ
MOBEPXHOCThIO IJIAHETHI M OT reorpaduueckoil mupoThl. J[BikeHue HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMudeckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, 1BHXyierocs ¢ yCKOpeHHEM.

Cuna tpenusa. Cyxoe Tpenue. Cuna TpeHUs CKOJBXKEHUS M CHJIA TPEHUS IOKOS.
Kosddunuent tpenus. Cuna conpoTHBIIEHUS NPU ABMKEHUU Tella B JKMJIKOCTH HIIM rase, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSI.

JaBnenue. ['unpocrarnueckoe nasnenue. Cuiia Apxumena.

TexHuueckre yCTpOMCTBA M TEXHOJIOTMYECKHUE MPOLECChl: MOAUIMIHUKH, JIBHKEHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpauuu.

Habntonenue ABMKEHUS TEN B MHEPLHMATBHBIX M HEMHEPIHAIBHBIX CUCTEMAaX OTCUETA.

[IpyuHUIKIT OTHOCUTENBHOCTH.

Kauenne nByxX HMJIMHIPOB WM WIAPOB PAa3HOM MacCChl C OJMHAKOBBIM YCKOPEHHEM
OTHOCHUTEIIbHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHEHME PaBHOAECUCTBYIOIIEH MPUITIOKEHHBIX K T€Ny CHJI C IPOU3BEACHUEM MaCChl TeJla
Ha €ro YCKOPEHHUE B UHEPIUAIBHOU CUCTEME OTCUETA.

PaBeHCTBO cuJl, BOBHUKAIOIIUX B PE3YJIbTAaTe€ B3aUMOJICHCTBHUS TEIL.

N3mepenune macc 1o B3auMoIeHCTBUIO.

HesecomocTs.



Bec tena npu yckopeHHOM MOABEME U MAJICHUU.

[leHTpOoOEIKHBIE MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAYEHUSI U CKOJIBKCHHUSI.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomui, npaxmuxKym.

W3mepenne paBHOICHCTBYIOMIEH CHJI IPU IBMYKEHUH OpycKa 110 HAKJIIOHHOM IIOCKOCTH.

[IpoBepka THIIOTE3bI O HE3aBHCUMOCTH BPEMEHH JBW)KCHHS OpycKa IO HAKIOHHOU
IJIOCKOCTH Ha 3a/IaHHO€ PAacCTOSIHUE OT €r0 Macchl.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIONIUX B MPY)KUHE M PE3UHOBOM
oOpasiie, oT ux aedopmarium.

N3yuenune nBUKEHUS CUCTEMBI T, CBI3aHHBIX HUTHIO, IEPEKUHYTON uepe3 JETKuil OJI0K.

N3mepenue kordduirieHTa TpeHUs M0 BETWYMHE YTIIOBOTO KOY(PPHUIIMEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanme nBWKEHHsT Opycka TIO HAKJIOHHOM TUIOCKOCTH C  TEPEMEHHBIM
K03 purmeHToM TpeHus.

N3yuenune nBmxeHus rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AobcomoTHO TBEpOE Teno. [locTynaTenbHOE M BpamareabHOe ABMKEHHUE TBEPAOTO TeEa.
MoMeHT cuiibl OTHOCHUTEIBHO OCH BpamieHus. [Inedo cumbl. CnokeHue CWl, MPHIOKEHHBIX K
TBEpIOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUS TBEPAOTO Tea.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PaBHOBECHE.

TexHuyeckne yCTpONCTBAa M TEXHOJOTMYECKHE MPOILECChl: KPOHIITEWH, CTPOUTEIbHBII
KpaH, peméTdarbie KOHCTPYKIIHMH.

Hemoncmpayuu.

VYcnoBusi paBHOBECHS.

Bunsl paBHOBECHSI.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIETO OCh BPALLICHHUS.

KoncTtpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycTOMYUBOCTH TBEPJAOTO TENA, UMEIOIIETO TUIONIAAb OMOPBI.

Tema 4. 3akonvl coxpanenus 6 MexaHuke.

NMnynbc mMaTepHallbHOM TOYKH, CUCTEMBl MaTEpUANIbHBIX TouyeK. L[eHTp Macc cucreMbl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [IpencraBieHne O COXpaHEHMH MOMEHTA
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha ManoM U Ha KOHEYHOM mepemenieHud. ['paduueckoe mpencTaBieHue
paloThI CUJIBIL.

MOIIHOCTH CUIIBL.

Kunernueckass sHeprus MaTepuaabHOW TOYKU. TeopemMa 00 M3MEHEHMHM KHHETHYEeCKOU
SHEPTrUM MaTePUAILHON TOUKH.

[loreHunanpHble U HEMOTEHUMANIbHBIE cUibl. [loTeHuuanbHas sHeprusi. [loTeHnuanbHas
SHeprusi ynpyro aeGopmMupoBaHHOW MpyXHHBL. [loTeHIMabHAsS YHEPrUs Telda B OJHOPOJIHOM



rpaBuUTalMOHHOM ToJie. [loTeHuuanbHas sHeprust Teina B TPAaBUTALMOHHOM I0JI€ OJAHOPOJIHOTO
mapa (BHYTpH U BHE I1apa). Bropast kocmuyeckas cKopocTb. TpeTbst KOcMHUEcKasi CKOPOCTb.

CBsi3b pabOTHI HEMOTCHIIMATLHBIX CHUJ C U3MEHEHHUEM MEXaHWYECKOW DHEPTUU CHUCTEMBI
TeJ. 3aKOH COXPAaHEHUSI MEXaHUUYECKOU SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymm i UACAIBHOM MKUJIKOCTH Kak CJIEACTBHE 3aKOHA COXPaHEHHS
MEXaHUYECKON DHEPTHUN.

TexHuyeckre ycTpOMCTBAa M TEXHOJOTHMYECKUE IMPOLECCHI: JABMKECHHE PAKET, BOJOMET,
KOMIEp, MPYKUHHBINA MTUCTOJIET, THPOCKOTI, (PUTYPHOE KaTaHWE Ha KOHBKAX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PaOOTHI.

B3anMHbIe npeBpaleHns KMHETUYECKOM M NOTEHIMAIBHOW 3HEPruil NpU JEUCTBUU HA
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue nmmynbcea Tena no TOpMO3HOMY MYTH.

N3mepenune cuibl TATH, CKOPOCTH MOJIEITH DJIEKTPOMOOHMIISI I MOIITHOCTH CHUJIBI TSTH.

CpaBHEHHME U3MEHEHHS IMITYJIbCa TeJla C UMITYJTLCOM CHJTBL.

HccnenoBanue coxpaHeHUs: UMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHM.

N3Mepenne KUHETUYECKOW YHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHHME N3MEHEHHS OTCHIIMAILHON YHEPTUU MPYKUHBI C pa0OTON CHUIIBI TPEHUSI.

Onpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUHU TeJa M0 HaKJIIOHHOW TJIOCKOCTH.

Pa3znea 3. MoJieky/JasipHasi pu3uKa U TEPMOAUHAMUKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopul.

OcCHOBHBIE TIOJOKEHHSI MOJICKYIsipHO-KuHeTnuecko Teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoynoBckoe nBmxeHue. XapakTep ABIKEHHUS U B3aUMOJEHCTBUS
YyacTull BenlecTBa. MoJiesin CTPOCHUS Ta30B, KUJIKOCTEH U TBEPABIX TNl U 00BICHEHUE CBONCTB
BEIIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmepbl MoJekyn (atomoB). KomumdectBo
Bemiectsa. [loctossHHas ABoraapo.

TemnoBoe paBHoBecue. TemmepaTypa u cmocoObl e€ u3Mepenus. lllkama Temmepatyp
Llenbcus.

Mogenp uaeanbHOr0 raza B MOJIEKYJISPHO-KMHETUYECKOW TEOpHUM: 4YacTHIbl Tas3a
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenpaeneeBa—Kmanelipona. AOconroTHas TeMIiieparypa
(mkana Ttemmepatyp KenpBuna). 3akon JaneTrona. M3omporiecchl B HOealbHOM Tra3e C
MOCTOSIHHBIM KOJMYEeCTBOM BermlecTBa. [ paduueckoe mpeacraBieHrue U30MPOIIECCOB: U30TEPMA,
n30xopa, u3obapa.

CBsi3b MEXIy JaBICHHUEM M CpEAHEH KWHETUYECKOM SHEpruei NOoCTyNaTeIbHOTO
TEIJIOBOTO JIBIDKEHHUS MOJIEKYJI UACAIbHOr0 ra3a (OCHOBHOE YpaBHEHHUE MOJIEKYJSPHO-
KMHETUYECKOI TEOpUU UACATBHOIO ra3a).

Cesi3p  aOCONIOTHOM  TeMIlepaTypbl TEPMOJWHAMUYECKOW CHCTEMBI CO CpeaHei
KHMHETUYECKOH 3Hepruei NocTynaTeabHOro TEMIOBOrO IBUKEHUS €€ YaCTHUIL.



Texnudeckre yCTpOCTBA M TEXHOJOTHUYECKHE TIPOIECCHI: TEPMOMETp, OapoMerp,
[OJIyYCHUE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu IBUKEHUS YaCTHUIl BELIECTBA.

Moens OpOYHOBCKOTO JIBHYKEHUSI.

Buneoposuk ¢ 3amuceio peaabHOTO OPOYHOBCKOTO JABUKEHUS.

Huddys3us sxuakocTei.

Monens onbita LlTepHa.

[IpuTskeHne MOJEKYIIL.

Mogenu KpUCTAITMYECKUX PEIIETOK.

Habmronenue u riccnenoBaHne U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanue nporiecca yCTaHOBIIEHUS TETNIOBOTO PAaBHOBECHSI MPU TEILIOOOMEHE MEKITY
ropsiueil ¥ XOJOJHOM BOJOM.

N3yuenne wu30TEpMUUYECKOTO TMporecca (PEeKOMEHIOBAHO UCIOJIb30BaHUE IHU(poBOi
nabopaTopun).

N3ydenune n30XopHOTO Mpoiecca.

N3yuenue nzobapHoro mpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennogvie mawiunol.

TepMoauHamMmuyeckas (TID) CHCTEMA. 3amanue BHEIIHUX  YCJIOBUM Ui
TEpMOJMHAMUYECKON  cHCTeMbl. BHemHue ©  BHyTpeHHHE mapaMmeTpbl. Ilapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CPEAHHE 3HAUYEHUs BEJIUYMH, OMHCHIBAIOIINX €€ COCTOSHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano trepmoanHamuku. CaMONPOU3BOJIbHAS PETAKCALNS TEPMOIMHAMUYECKOM
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mogenp uaeanpHOrO rasa B TEPMOJAMHAMUKE — CHCTEMAa YpPaBHEHMIl: ypaBHEHHE
MenneneeBa—KianeiipoHa U BBIpaKEHHUE ISl BHYTPEHHEW >HEPruul. Y CIOBUS MPUMEHHUMOCTH
9TOM MOJENM: HHU3Kasg KOHLEHTpauus YacTULl, BBICOKME TeMmeparypbl. BrlpaxkeHue nis
BHYTPEHHEHN 3HEPruy OJHOATOMHOI'O UIEAIIBHOIO ra3a.

KBasucrarnueckue u HECTaTUYECKUE MTPOLIECCHI.

DnemeHTapHas paboTa B TepMoauHaMuKe. Beruucienue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme.

Temnonepenaua kak crnoco® W3MEHEHUS BHYTPEHHEH OHHEPruM TEepMOJIMHAMHYECKON
cucTteMbl 6e3 coBepieHus padoThl. KoHBEKIuS, TEIIONPOBOIHOCTD, U3Iy4YCHHUE.

KosnuectBo Temnotsl. Temno€MKOCTh Tena. YAelnbHas W MOJSpHas TEIUIOEMKOCTH
BelleCTBA. YpaBHeHUE Maiiepa. YaenbHas TeIuloTa CropaHus TomuMBa. Pacyér kosmuectBa
TEIUIOTHI IpH Teronepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[lepBrIif 3ak0OH TepMoaAWHAMUKU. BHyTpeHHsst sHeprus. KonmudecTBo TemnoTel U paboTta
KaK Mepbl U3MEHEHHUSI BHYTPEHHEN SHEPTUU TEPMOJIMHAMHYECKON CHCTEMBI.

Bropoii 3akoH TepMOOMHAMUKH [UIsl PAaBHOBECHBIX IMPOIECCOB: YEpPEe3 3aJIaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHYECKOW CHUCTEMBbl MPOXOAUT EIUHCTBEHHAsl aauadara.
AGcomoTHas TeMmepaTypa.

Bropoii 3akoH TepMOJAMHAMHKHU JJIi HEPABHOBECHBIX IMPOIIECCOB: HEBO3MOXKHO IEpeaaTh
TEIUIOTy OT Oojiee XOJNOJHOTO Telda K Oonee Harpetomy Oe3 kommencanuu (Kmaysumyc).
HeobpaTumocTh TpUpoIHBIX TIPOIECCOB.
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[Tpunnume! gerctBus TermtoBbix MmamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [Hukn Kapno.

DKOJIOTHYECKUE aCHEeKThl MCIOJIb30BAaHUS TEIUIOBBIX JABUTraTeneil. TemioBoe 3arps3HeHue
OKpYKaroILlEel Cpeibl.

TexHuueckre yCcTpOMCTBAa M TEXHOJOTHYECKUE MPOIECCHI: XOJOJAWIBHUK, KOHIUIIHOHED,
TU3ENbHBIA 1M KapOIOpaTOpHBIA JIBUTaTeld, NapoBas TypOMHA, TOJYy4YE€HHUE CBEPXHUZKUX
TeMIeparyp, YTHIU3ALMS «TEIUIOBBIX» OTXOJOB C HCIOJIB30BAHMEM TEIJIOBOTO HAacoca,
yTHIM3alUs OMOOPTraHUYECKOTO TOTUTHBA JJIs1 BHIPAOOTKH «TEIIIOBOM U AJIEKTPOIHEPT UH.

Jemoncmpayuu.

N3menenue temiiepaTypsl py aquadaTHIeCKOM PAaCIIUPEHUH.

Bosgymnoe orauso.

CpaBHEHHE YIENbHBIX TETUIOEMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEHN 3HEPrUu.

UccnenoBanue agunabaTHOro mporiecca.

KomnsroTepHbie MOJI€TH TETUIOBBIX IBUTATENICH.

Yuenuueckuii skcnepumenm, nabopamopusie pabomuvt, nPAKMUKyM.

N3mepenue ynenbHOM TEMI0OEMKOCTH.

UccnenoBanue mpoiiecca OCThIBaHUS BEIIECTBA.

UccnenoBanue agunabaTHOTO mporiecca.

N3yuenne B3aMMOCBSI3M DHEPTUU MEKMOJICKYJISIPHOTO B3aUMOJICHCTBHSI M TEMIIEPATyphI
KHUIICHUS KUIKOCTEMN.

Tema 3. Acpecammnsvie cocmosanusn eeuwecmea. Dazoevie nepexoowl.

[TapooOpa3zoBanne u KoHAeHcaus. Vicnmapenwe wu KumeHue. YenpHas TeIUioTa
nmapooOpa3oBaHMUsL.

Hacpiiiennele ¥ HeHachllleHHbIe Tapbl. KadecTBeHHas 3aBHCUMOCTH IUIOTHOCTH H
JABJICHUS HACBIIIEHHOTO Tapa OT TEMIIepaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMa HACBIIIEHHOTO
napa. 3aBUCUMOCTb TeMIIEpaTyphbl KUIIEHUSI OT JABJICHUS B )KUIKOCTH.

BnaxxHocth Bo3yxa. AGCOJIFOTHAS 1 OTHOCUTEIIbHAS BIIAYKHOCTb.

Teépnoe Teno. Kpucrammmnyueckue u amopgHbie Terna. AHU30TPOIHS CBONCTB KPUCTAILIIOB.
[InaBnenue u KpucTauM3ays. Y AelbHas TerioTa riaBieHus. CyOmumanus.

Hedbopmarnuu tBEpHOTO Tena. Pactsokenue m cxarume. Cosur. Moayns FOnra. Ilpenen
ynpyrux nedopmarmii.

TennoBoe pacmMpeHHue KUIAKOCTEH M TBEPABIX Tel, 00bEMHOE M JUHEHHOE pacIIUpEHUE.
AHTapMOHHU3M TEIUIOBBIX KOJICOAHWH YaCTHI] BEIIECTBa KaK MPUYMHA TEIIOBOTO pPACIIUPEHUS
Ten (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEpruu B (Pa30BBIX EPEX0aaX.

YpaBHEHHE TEILUIOBOTO OaslaHca.

[ToBepxHOocTHOE HaTsDKeHHE. KoaddUIIMEHT NOBEpXHOCTHOTO HaTshKeHUs. KanmumispHbie
siBJIeHUs. J[aBieHue 1o UCKPUBIEHHOM MTOBEPXHOCTHIO xKuakocTh. dopmyia Jlamaca.

TexHuueckre YCTpPOMCTBA M TEXHOJOTMYECKHME MPOLIECCHI: KUAKUE KPUCTAILIbI,
COBPEMEHHBIE MaTEPUATIBI.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiicTBa HACBILLIEHHBIX TAPOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl MOBEPXHOCTHOTO HATSKEHUS.
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OnpITHI C MBUIBHBIMU INIEHKAMHU.

CmaunBaHue.

Kanunnsipueie siBieHus.

Moneny HEeHbIOTOHOBCKOM KUAKOCTH.

CriocoObl I3MEpPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHusl U IUIABJICHUS KPUCTAJUIMUECKOTO BELLIECTBA.

Bunst nedopmaruii.

Habmoienne Maibix aqedopmaituii.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3yuenne 3aKk0OHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEIIOTHI IUIABJICHUS JIbA.

N3yuenune CBOKCTB HACBIIEHHBIX ITAPOB.

N3mepenue abCoOTHON BIa)KHOCTH BO3/TyXa U OL[EHKA MacChl apoB B IOMELIEHUHU.

N3mepenue koa¢duiinenTa moBepXHOCTHOTO HATHKEHUS.

N3mepenue moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JieopMaIiii pe3NHOBOr0 00pasiia OT MPHIIOKEHHOHN K HEMY
CHJIBI.

Paszpnesa 4. DiiekTpoaMHamMuKa.

Tema 1. Dnekmpuueckoe noJe.

OnekTpu3anus Ten U e€ MpOSBICHUs. DIEKTPUYECKUN 3apsan. J(Ba BUAA SIEKTPUUYECKUX
3apanoB. IIpOBOTHWKM, IUAIIEKTPUKH M MOJIYIPOBOJHHUKH. DJIEMEHTAPHBIN DSJIEKTPUUYECKUN
3aps. 3aKOH COXPAHEHUS AIEKTPUYECKOTO 3apsia.

B3aumopericteue 3apsnoB. Toueunsie 3apsiabl. 3akoH Kynona.

DnekTpuyeckoe noJie. Ero neiictBre Ha JIEKTPUUYECKUE 3aPSIIbl.

Hamnpspxkéaaocts  anektpuyeckoro mojist. [IpoOHbId 3apsn. JluHuM  HanpsHKEHHOCTH
ANEKTPUUECKOTO0 N0JIs1. OTHOPOJHOE IIEKTPUUECKOE MOJIE.

[ToTeHIManbHOCTh 3MEKTPOCTATHYECKOTO MOJIA. Pa3HOCTh MOTEHUMAIOB U HANpPSDKEHHE.
[loreHumaneHass  »sHeprus  3apAja B DJIEKTPOCTAaTUYECKOM  IIOJIE. [ToTenuman
ANEKTPOCTATUUECKOr0 ToJsA. CBsA3b HANPSHKEHHOCTU MOJISI M Pa3sHOCTH IMOTEHUMAIOB IS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHUHMI Cyneprno3unuu 3IEKTPUUECKUX MOJIEH.

[Tone toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOUM cdepbl. Ilone paBHOMEpHO
3apshkeHHOro mo o0bEmy miapa. Ilonme paBHOMEpHO 3apsKeHHOW OECKOHEYHOM IUIOCKOCTH.
Kaprtunbl nuHMi HanpsHKEHHOCTU ATUX MOJIEH U SKBUIIOTEHIMAIBHBIX TOBEPXHOCTEH.

[IpoBOAHMKY B 3IEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHUS 3apsI/I0B.

JIMBIIEKTPUKY B 3JIEKTPOCTATUYECKOM M0JI€e. J{u3neKkTpuieckas MpoOHUIIaeMOCTh BEIIECTBA.

Kounpnencarop. DneKTpoEMKOCTh  KOHJEHCATOpA. ONeKTPOEMKOCTh  IIOCKOTO
KOHJICHCATOPA.

[TapannenpHoe  coenmHeHue  KoHJeHcaTopoB.  I[locnenoBarenbHOE — COEMHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

JIBUKEeHHE 3apsHKEHHON YacTHUIbI B OJTHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckre yCTpoCTBa M TEXHOJOTMYECKHE IMPOLECCHI: JIEKTPOCKOI, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3aIUTA, 3a3eMJIICHUE DIIEKTPONPHOOPOB, KOHJEHCATOPHI, reHepaTtop Ban ie
I'paada.

Jemoncmpayuu.
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YeTpoCTBO U IPUHLUII JEHCTBUS dJIEKTPOMETPA.

DNEKTPUUECKOE MO0JIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUECKOE TOJIE IBYX 3aPSKEHHBIX IJIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKH B 3IEKTPUYECKOM IIOJIE.

DNeKTpOoCTaTUYECKas 3alluTa.

YCTpolCcTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH M TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTro MOJIs 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka u pa3psKa KOHIEHCATopa Yyepes pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

OneHka cul B3aMMOJICHCTBUS 3apsKEHHBIX Tell.

Habmronenue npeBpallieHust SHEPTUU 3apsDKEHHOTO KOHJIEHCATOPa B SHEPTHIO U3ITY4ECHHUS
CBETO/INO/1A.

N3ydeHnue nmpoTekaHus TokKa B IIEMH, COJIepKalieil KOHIeHCcaTop.

Pacnipenennenne pa3sHOCTM MOTEHUHUANIOB (HANpsOKEHHs])) MPU  MOCIEAO0BATEIHLHOM
COEJIMHEHUH KOHJIEHCATOPOB.

HccnenoBanue paspsiga KOHIEHCATOPa Yepe3 pe3UcTop.

Tema 2. Ilocmoannslil 31eKmpudecKuii mok.

Cuna toxka. [TocTosIHHBIN TOK.

VYcnoBus CyIIECTBOBAHMSI IOCTOSIHHOTO — AJIEKTPHUYECKOrO TOKA. VICTOUHMKM TOKA.
Hamnpsoxenne U u DJ1C &.

3akon OMa Jyis yyacTKa LEeTH.

ONEeKTpUYECKOE  CONMPOTUBJIEHUE.  3aBUCHUMOCTb  CONPOTHUBJIEHUS  OJHOPOIHOTO
MIPOBOJHUKA OT €ro JUIMHbBl W IUIOIIAAX TMOINEPEYHOrO0 CEUYEHUsS. Y IEIbHOE CONPOTUBIICHUE
BEILIECTBA.

[locnenoBarenbHOE, NapayieIbHOE, CMEIIAHHOE COEOUHEHUE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaboTa anekTpuueckoro Toka. 3akoH Jxoynsa—Jlenna.

MOonIHOCTh 3JEKTPUYECKOT0 TOKA. TernnoBast MOITHOCTb, BbIJIEIsIEMAst HA PE3UCTOPE.

OJIC u BHYTpEHHEE COINPOTHUBICHUE MCTOYHMKA Toka. 3akoH Oma g TOJHOM
(3aMKHYTOM) 2NeKTprUecKoi 1enu. MoIHOCTh HCTOYHNKA ToKa. KopoTkoe 3aMbIkaHUe.

KonpeHcarop B 11enu NOCTOSIHHOTO TOKa.

TexHuueckre yCTpPOMCTBA M TEXHOJOTHMYECKHE IMPOLECChl: aMIepMeTp, BOJIbTMETD,
peocTaT, CUETYMK FINEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepenue cuibl TOKa U HAIPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKa OT HANPSKEHHUS JJs PE3UCTOPa, JIAMIIbI
HaKaJIUBaHUs U CBETOAHO/IA.

3aBUCUMOCTb COIPOTUBIICHUS IWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIONIAAH
MOINEPEYHOI0 CEYEHUsI U MaTepHaa.

UccnegoBanue 3aBUCUMOCTH CWJIBI TOKa OT CONPOTUBICHHUS TP  TOCTOSIHHOM
HaIPsKEHUU.

[Ipsimoe m3mepenne DJIC. KopoTkoe 3aMblkaHHE TaJIbBAHUYECKOTO AJIEMEHTa M OLIEHKa
BHYTPEHHETO CONTPOTUBIICHHUSL.
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Crioco0bI coeiMHEHUsT UCTOYHUKOB ToKa, DJ1C Oarapeii.

HccnenoBanue pa3HOCTH MOTEHLMAIOB MEX/y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue cMeaHHOTO COEIMHEHUS! PE3UCTOPOB.

W3mepenue yaenbHOTro CONpOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKaJIUBaHMSL.

YBenuueHue npezena u3MEpeHus amnepmeTpa (BOJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenoanue 3aBucumocty DJ{C ranbBaHMUECKOI0 JIEMEHTA OT BPEMEHU NPH KOPOTKOM
3aMBIKaHUU.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEX/Y MOJIFOCAMU MCTOYHUKA TOKA OT CHJIBI TOKa
B IICTIH.

HccnenoBanue 3aBUCMMOCTH OJIE3HON MOITHOCTH UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunslx cpeoax.

DnexTpuyeckass MNPOBOAMMOCTh PA3IMYHBIX BEIIECTB. OJEKTPOHHAs MPOBOJUMOCTh
TBEPABIX ~ METAJIOB.  3aBUCUMOCTh  CONPOTHBIEHUS  METaNIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DIeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3IEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOcTBeHHass W MpHUMECHas MPOBOJAUMOCTb MOJIYIPOBOIHUKOB.
CgoiictBa p—n-nepexona. [lomynpoBoIHUKOBBIE TPHOOPHI.

DJIEKTPUYECKUI TOK B DJIEKTPOJIUTAX. DJIEKTPOJUTUYECKAs AUCCOUMUALMSA. DJIEKTPOJIHU3.
3akonsl Dapanes 114 SIEKTPOIIN3A.

DNeKTpUYecKril TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITENIbHBIA pa3psi.
PaznuuHble TUIIBI CaMOCTOSTENBHOTO paspsiaa. Monuus. [1nazma.

TexHuueckre yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHUE: TIa30opa3psaHble JIAMIIbI,
AJIEKTPOHHO-JTy4eBasi TPyOKa, MOJIYHNPOBOAHHUKOBBIE MPUOOPHI: AUOJ, TPAH3UCTOP, (HOTOAUOI,
CBETOJMOJ, TalbBaHWKA, padUHUPOBAHUE MEIU, BBbIIUIABKA AQIOMUHHUSA, JJIEKTPOHHAS
MHKPOCKOTHS.

emoncmpayuu.

3aBUCUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

3akoHsl 3ekTposinza Dapanes.

HckpoBoii pa3psa 1 IpOBOIUMOCTh BO3AyXa.

CpaBHEHME TPOBOJIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OaHOCTOPOHHSSI TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKyM.

Habmronenue snextponusa.

N3mepenue 3apsiga 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH CONTPOTUBJIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3u4ecKHil MPAKTUKYM.

CriocoObl u3MepeHus GU3NUECKUX BEIMYUH C MCIIOIh30BAHHEM aHAJIOTOBBIX U MU(POBBIX
W3MEpPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYUKOBBIX CHCTeM. AOCOJIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH W3MepeHud  Qu3mdecknx BenwuuH. OIleHKa TpaHUIl
IIOIPELIHOCTEN.
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[IpoBeneHne KOCBEHHBIX W3MEPEHHWH, WCCICIOBAaHWA 3aBHCHUMOCTEH  (pU3MUecKux
BEJIMYHUH, MPOBEPKA MPEATIOKEHHBIX TUIOTE3 (BBIOOp M3 paldOT, ONMMCAHHBIX B TEMATUYECKHUX
pazznenax «Y4eHUUeCKUi SKCIIEPUMEHT, 1TaO0paTOpHBIE pabOTHI, IPAKTHKYM)).

MexnpeamerHble CBSI3HU.

Nzyuenne kypca ¢usuku yrayonéHHoro ypoBHs B 10 Kiracce OCyIIECTBISIETCS C yIETOM
COJIEp/KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu v TEXHOJIOTHH.

Mestcnpeomemmnvie nOHAMUA, C6A3AHHbIE C UIYUEHUEM MEMO008 HAYUHO20 NO3ZHAHUA:
SBIICHHE, HAYYHBIH (akT, TUmoTe3a, (u3nyeckas BEIUYMHA, 3aKOH, Teopws, HaOIroIeHHeE,
AKCIEPUMEHT, MOJIETIUPOBAHUE, MOJEIb, U3MEPEHNE, IOTPELLIHOCTH U3MEPEHUN, U3MEPUTENbHbIE
puOopsl, UPpoBas 1adopaTopusl.

Mamemamuka: peiuieHue cucteMbl ypaBHeHui. Jlunelinas QyHkuus, mapaboua,
runep6oia, ux rpaduku u cBoiicta. Tpuronomerpuueckre pyHKINUN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHO€ TPUTOHOMETPUYECKOE TOXAECTBO. BEKTOphl M MX MPOEKIUH Ha OCU
KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexannyeckoe JBUKEHHE B KUBOU Mpupoae, 1uddysus, ocMoc, TemIoooMeH
KUBBIX  OPraHU3MOB, TEIUIOBOE  3arpsi3HEHHE  OKpYXKalIled  cpeapl,  yTHIM3AIUSg
OMOOPraHNYECKOT0 TOIJIUBA JJIS BBIPAOOTKH «TEIUIOBOW» M 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTSKEHHE U KallWJUIpHBIE SBJICHUS B IPUPO/IE, IEKTPUUECKHUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJISIpHAsi Macca, oJydeHre HaHOMAaTepHaJloB, TETJIOBbIE CBOMCTBA TBEPABIX T, KUJIKOCTEH U
ra3oB, OKUJKHE KPHUCTaUIbl, OJJIEKTPUYECKHUE CBOMICTBA METAUIOB, 3JEKTPOJIUTUYECKAsS
JMCCOLIMAIls, TalbBaHUKA, JIEKTPOHHAS MUKPOCKOTIIHS.

T'eozpagpua: BnaxxHOCTh BO3/yXa, BETPhI, OAPOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHue IBUKEHHUN C UCIOJIb30BAHUEM MEXaHU3MOB, YUET CYXOro U
KUAKOTO TPEHHUs B TEXHUKE, CTATUYECKUE KOHCTPYKUMU (KPOHIITEHH, peniéryaThie
KOHCTPYKIMH), UCIIOJIb30BaHUE 3aKOHOB COXPAHEHUS! MEXaHUKH B TEXHUKE (TUPOCKOI, BOAOMET
U Jpyrue), JBUTaTellb BHYTPEHHETO CropaHus, MapoBas TypOMHa, OBITOBOI XOJIOJUJIBHUK,
KOHJUIIMOHEP, TEXHOJOTUU TIOJyYEHHUSI COBPEMEHHBIX MaTepHajlioB, B TOM 4YHCIIE
HAaHOMATEPUAJIOB, U  HAHOTEXHOJIOTHH,  DJJEKTPOCTATHYeCKas  3alluTa,  3a3eMJICHHE
ANIEKTPOIPUOOPOB, ra30pa3psIHbIE JaMIIbl, TOIYIPOBOJHIUKOBBIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Pa3znea 4. DiiekTpoauHamMuKa.

Tema 4. Maznummnoe none.

B3aumopeiicTBie MOCTOSIHHBIX MAarHUTOB M MPOBOJHHMKOB C TOKOM. MarHuTHoe IOJI€.
Bekrop marauTtHOM nHAyKUud. [IpuHIMO Cyniepno3uuyy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
WHIYKIUU.

MarautHoe Tojie TPOBOJAHHMKA C TOKOM (MIPSIMOTO MPOBOJHUKA, KATYIIKH M KPYTOBOTO
BUTKa). OmBIT DpcTena.

Cuna Amrnepa, e€ HanpaBJI€HUE U MOYJIb.

Cuna JlopeHua, e€ HampaBlieHHE W MOJYJb. JIBWKEHUE 3apsKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mose. Pabota cuiel JlopeHra.

MarnuTHoe noJie B Beuectse. @eppoMarHeTHKy, napa- U 1uaMarHeTUKH.
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TexHuueckre yCTpPOWCTBA M TEXHOJOTHYECKHE TMPOIECChl: NMPUMEHEHHE MOCTOSHHBIX
MarHuTOB, DJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETp, JJICKTPOABHUraTelnb SKOOH, YCKOpUTEIN
3JIEeMEHTapHBIX YACTHII.

Jemoncmpayuu.

Kaptuna nuHMI WHAYKIMM MarHUTHOTO IIOJI1 TIOJIOCOBOTO U IOJKOBOOOpPa3HOIO
MOCTOSTHHBIX MarHUTOB.

Kaptuna nuHM MarHUTHOM WHAYKUIMUA TOJsA JUIMHHOTO TPSIMOTO TPOBOJHUKA U
3aMKHYTOTO KOJIBIIEBOTO MTPOBOIHUKA, KATYIITKUA C TOKOM.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

HaGnronenue nBuKeHUs Mmydka 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHIMNO efCTBUS IEKTPOU3MEPUTENBHOTO TPUOOPA MarHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

HccnenoBanne MarHuTHOTO MOJISt TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBoicTB (heppoMarHeTUKOB.

HccnenoBanue AeMCTBUS MOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunsl Amimepa.

N3yuenne 3aBUCHMOCTH CHIIBI AMITepa OT CHUJTBI TOKA.

Onpenenenre MarHMTHOM MHAYKIIMU Ha OCHOBE U3MEPEHUS CUJTbI AMIIepa.

Tema 5. dnekmpomacHumHan UHOYKYUAL.

SIBrieHne HAneKTpOMarHUTHOW WHAYKIWU. [loTok Bekropa marHuTHOW MHAYKIMU. DJC
WHAYKIIMU. 3aKOH 3JIEKTpOMarHUTHOM uHaykuuu Papaned. BuxpeBoe snekTpuyeckoe TMoJie.
Toku Dyko.

OJIC MHAYKIMHY B MPOBOIHUKE, IBIKYIIIEMCS B OJHOPOIHOM MarHUTHOM TI0JIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika HMHAYKTMBHOCTM B LENM IMOCTOSHHOTO TOKa. JSIBieHue
caMmouHAyKIuu. IJIC caMOUMHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKU C TOKOM.

DIEKTPOMAarHuTHOE IO0JIE.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IPOUECCHl: HWHAYKIMOHHAS II€Yb,
COJICHOU/I, 3alIUTa OT MIEKTPU3ALNHU TEJ NPU IBUKEHUH B MATHUTHOM 110JI€ 3EMIIH.

Hemoncmpauuu.

Habmronenue siBjaeHMs 3J€KTPOMArHUTHOW MHYKIIHH.

UccnenoBanue 3aBucumoct IDJ{C HMHAYKIMU OT CKOPOCTHM HM3MEHEHHS MarHUTHOTO
MOTOKA.

IIpaBuno Jlenna.

[Tagenune MarauTa B alOMUHUEBOH (MeAHOM) TpyOe.

SIBneHue caMOMHIYKIUH.

Uccnenoanue 3aBucumoctu J/]C caMOMHIYKIHMHU OT CKOPOCTH M3MEHEHHUs CHJIbI TOKa B
LIETIH.

Yuenuueckuit sxkcnepumenm, nadopamopuvie padbomot, nPAKMUKyMm.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Onpenenenre UHIYKIUKA BUXPEBOTO MATHUTHOTO TOJISL.

UccnenoBanue siBIIEHUS CAaMOUHTYKIIUH.

COopka MoenH dNIEKTPOMArHUTHOTO TeHepaTopa.

16



Paznea 5. KosieOaHnusi M BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOJHBIE KOTEOAHMUS.

l'apmonnueckue  konebanus.  KuHematnueckoe W JUHAMHUYECKOE  OINMCAHHE.
OHepreTuyeckoe OmnucaHue (3aKOH  COXpaHEHUS  MEXaHU4eCKOW dsHepruu). BeiBox
JMHAMUYECKOTO ONHMCAaHUS TapMOHWYECKMX KOJeOaHWd M3 HX OHEPreTHYEeCKOTO U
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammuatyna u ¢asza kosjebanuid. CBsi3b aMIUTATYNIBI KOJICOAHWH MCXOJHOW BEIMYUHBI C
aMIUIUTYy1aMU KoJie0aHui €€ CKOPOCTU U YCKOPEHUS.

[lepuon u wactora kosiebanuii. [lepron ManbIx CBOOOAHBIX KOJIEOAHUN MaTEMaTHYECKOTO
MasTHUKa. [lepro cBOOOIHBIX KOJIEOAHUN MPYKMHHOTO MasiTHUKA.

[lonsitTie o 3aryxatomux KosneOaHusX. BbiHyXkaeHHble kosneOaHus. Pe3onanc.
Pe3onancHas kpuBas. BiusiHue 3aTyxaHust Ha BUJ pe30HAHCHOM KPUBOW. ABTOKOJIEOaHMUS.

TexHuueckue yCTpONHCTBA M TEXHOJOTMYECKHE IPOLIECChl: METPOHOM, 4Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

emoncmpayuu.

3amuch Kone0aTeabHOr0 ABIKEHHUSL.

Habmronenne He3aBUCHMOCTH MepHOJia MaJIbIX KOJIEOAHUN I'py3a HA HUTH OT aMIUIMTY/IbI.

HccnenoBanue 3aTyxarmux KojaeOaHU U 3aBUCUMOCTH TEeproaa CBOOOHBIX KoJieOaHUH
OT COMPOTHUBIICHUS.

UccnenoBanue konebaHWil rpy3a Ha MAacCUBHOM MpYXHMHE C LEIbI0 (popMUpoBaHUs
Mpe/icTaBiIeHU 00 uaealbHON MOJENN MPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUH MpHU KoJIeOaHUIX Ipy3a Ha NPy UHE.

HccnenoBanue BEIHYKJICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB JBUKEHUS Tejla B X0Jie KoJieOaHUi Ha ypyrom mojiBece.

W3ydeHue NBUKEHHS] HUTSHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPYKUHHOM MASITHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalONINX KOJIeOaHU.

HccnenoBanue BBIHYKICHHBIX KOJICOAHU.

Tema 2. dnekmpomaznummsle Ko1e0anus.

Konebarenbubiit  koHTYp. CBOOOAHBIE 3IIEKTPOMArHUTHBIE KOJeOaHUS B UACATHLHOM
kojebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMIUIMTYIbl 3apsda KOHAEHCATOpa C
aMIUIUTYIOM CHIIBI TOKA B KOJIEOATETbHOM KOHTYpeE.

3aKOH COXpaHEHUsI SHEPTUU B U€aIbHOM KOJebaTeIbHOM KOHTYpE.

3aryxawiue 9JIeKTPOMarHuTHbe KojeOaHus. BbIHYXJEHHBIE AIIEKTPOMAarHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYJHOE M JEHCTBYIOIIEE
3HAUEHHUE CHJIbI TOKA M HAMPSHKEHUS MPU Pa3IUdHON (hopMe 3aBUCHMOCTH IEPEMEHHOTO TOKa OT
BPEMEHH.

CuHycougalbHBIA TEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KATYyIlIKa MHAYKTUBHOCTH
B LIENIM CUHYCOMJIAJIbHOTO NIEPEMEHHOTO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsuKEHUI.

Wneanbublii Tpancdopmatop. [IponsBoacTBo, nepeaada U noTpediaeHUe AIEKTPUUYECKON
SHEPIuH.
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DKOJIOTHYECKUE PUCKHU TPU MPOU3BOJACTBE 3JIEKTpo3HEepruu. KynbTypa HMCHOJIb30BaHUS
AJIEKTPOIHEPT U B IOBCEAHEBHOM JKU3HU.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: JIEKTPUUYECKUN 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUHU JIEKTpoIepeaay.

Jemoncmpayuu.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHUSI.

3aBUCUMOCTB YaCTOTHI CBOOOIHBIX KOJICOAHUI OT MHAYKTUBHOCTH H EMKOCTH KOHTYpA.

OcuumiorpaMmsbl 3JIEKTPOMarHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroOIUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Mogenb 37eKTpOMarHuTHOTO reHepaTopa.

Brinyx1eHHBIE CHHYCOUAAIbHBIC KOJICOAHMS.

Pesucrop, karymika HHIYKTUBHOCTH U KOHJIEHCATOP B IIETH MEPEMEHHOTO TOKA.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUN PE3UCTOpPa, KATYIIKH WHIAYKTUBHOCTH U
KOHJIEHCATOpA.

VYCeTpoiCcTBO M IPUHIIUIT JIEHCTBUS TpaHchopmaTopa.

Mogenb TUHAN SIEKTPOTIepEauH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuKym.

N3yuenune Tpanchopmatopa.

HccnenoBanue nepeMeHHOrO TOKa 4epe3 MOCeA0BaTENbHO COEAMHEHHBIE KOHIEHCATOD,
KaTYIIKy U PE3UCTOP.

Habntoienue 3ekTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHHUKOB CBETA B IIEMH NIEPEMEHHOTO TOKa.

Tema 3. Mexanuueckue u 31eKmpoMaZHUmMHbLE 60IHBL.

MexaHudeckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHus. l[lomepednsle M NpoAOJIbHBIE
BOJIHBL. [leprnon, ckopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBIL. CBOMCTBA MEXaHWYECKUX BOJIH:
OTpaKeHHUE, IpeJIoMIIeHUE, HHTep(epeHns u TudpaKius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHNE OKPYKAIOIIEH CPE/Ibl.

DNEKTPOMAarHUTHbIE BOJIHBI. YCJIOBHUS M3JIY4Y€HHsl 3JIEKTPOMATrHUTHBIX BOJH. B3anmuas
OpHUEHTALIMS BEKTOPOB B 3JIEKTPOMAarHUTHOM BOJIHE.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEJOMIICHHE, NOJsApU3aLus,
uHTephepeHIus u qudpakims.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHEe 37IeKTpOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUHMIBI painOCBS3U U TeNEeBUACHUS. Paaronokanusi.

DIEKTPOMarHUTHOE 3arpsA3HEHUE OKPYKaOUIEH Cpeibl.

TexHnueckre yCTpoWCTBa M NMPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE€ MHCTPYMEHTHI,
pagap, paguonpuéMHHUK, TeleBU30p, aHreHHa, tenedoH, CBY-meub, ynbTpa3ByKoBas
JUArHOCTUKA B TEXHUKE U MEIUIMHE.

Hemoncmpayuu.

OO0pazoBaHue U pacpoCTPaHEHUE TIOTIEPEYHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Teno kak HCTOYHHUK 3BYKa.

3aBUCHUMOCTH JJTUHBI BOJIHBI OT YaCTOTHI KOJICOaHH.

Habmonenne oTpaxkeHus U IpeIoMIICHUS MEXaHUYEeCKUX BOJIH.

Hab6monenue natepdepeHnn U Judpakini MEXaHHUYECKUX BOJIH.

AKyCTHUECKHI pE30HaHC.
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CBoiicTBa yibTpa3ByKa U €ro IPUMEHEHHUE.

HaGnronenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KOJIEOaHU.

HccnenoBanue  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaKEHHUE,  IPEJIOMIICHHE,
noJisipu3anys, Audpakuus, aTephepeHITHs.

O6napyxeHue nH(ppakpacHOTro U yIbTPadUOIECTOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuKym.

N3yuenue napameTpoB 3BYKOBO BOJIHBI.

N3yuenue pacipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssmonuHelHOE pacnpoCcTpaHEeHUE CBeTa B OJHOPOJIHOM cpene. Jlyd cera. ToueuyHsblit
HCTOYHHUK CBETA.

Otpaxkenue cBeTa. 3akoHbBl OTpaxeHHs cBera. [locTpoeHue u300pakeHUN B IIJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akOHBI MpeJIOMIICHUS CBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomieHusi. OTHOCUTENBbHBIM MoOKa3zaTenb mnpenomiieHus. [[oCTOAHCTBO YacTOThI CBETa M
COOTHOIIEHUE JUIMH BOJIH MPHU MEpPEeXo/ie MOHOXPOMATUYECKOTO CBETa yepe3 I'PaHully pasjeia
JIBYX OMTUYECKUX CPE]I.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHelii coctaB Oenoro cBeta. L[Ber.

[TonHoe BHyTpeHHEE oTpakeHue. [IpeaenbHbIi yroJl MOJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue W paccewBaromive JHH3bL. ToHkas mnuH3a. DoKycHOe paccTosHHUE WU
ONTHYECKasi CHJIa TOHKOHM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS TOHKOU CheprUuecKoit
JIUH3BI OT €€ T€OMETPUH U OTHOCUTENILHOTO MOKa3aTessl MPeJoMIICHUsI.

dopmysia TOHKOH JUH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

Xon Jiyda, OpOIIeANIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHUYECKOHN OCH.
[TocTpoenne n3o0pakeHUI TOYKNA U OTPE3Ka MPSIMONA B COOMPAIOIINX U PAaCCEUBAIONTUX JIMH3AX
U UX CUCTEMaX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenensl MPUMEHUMOCTH FT€OMETPUUECKON ONTHUKH.

BomnoBas ontuka. WHTepdepennus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOMIOJICHUSI MAaKCUMYMOB M MHUHUMYMOB B HUHTEp(EpPEHIIMOHHON KapTUHE OT JABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMeps! kitaccnyecknx HHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuust cBera. Judpakuuonnas pemeéTka. YcClIoBHE HaONMIOIEHUS TJIaBHBIX
MaKCHUMYMOB TpH MaICHUU MOHOXPOMATHYECKOTO CBEeTa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

Texuuyeckre yCTpONCTBA M TEXHOJOTMUYECKHE TPOIECCH: OYKH, JIyNa, MEPUCKOIL,
doToanmapar, MHKPOCKOM, MPOEKIMOHHBIN armapar, MPOCBETIECHHE ONTHKH, BOJOKOHHAs
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

Jemoncmpayuu.

3aKOHBI OTPaKEHUS CBETA.

HccnenoBanue npenoMieHus CBETa.

HabnroneHue nmoaHOro BHYTpEHHEr o OTpakeHus. MoJienb CBETOBO/IA.

HccnenoBanue xo1a CBETOBBIX MTYYKOB Yepe3 MIOCKONApaUIEIbHYIO IUIACTUHY U TPU3MY.

HccnenoBanue cBOWCTB N300paKeHUI B JTMH3aX.

Monenu MUKpOCKOIIa, TEIECKOTIA.

Habmonenue nunatepdepeHmun cera.
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Habnronenue BeTOB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CIIeKTpa.

HaGnronenue aucnepcun ceerta.

Habmronenue nonsipusanuu cBera.

[TpumMeneHue MOMSPOUIOB [T U3YYCHHUS MEXaHNUECKUX HATPSHKCHHN.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

N3mepenue nokaszaTesis IpeJOMIICHUS CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOT'O PacCTOSIHUSL OT BEIECTBA (HA MPUMEPE KUIKUX
JIUH3).

N3mepenune GoKycHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHus B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cucTEME U3 ABYX JIMH3.

KoHcTpyrpoBaHue TeecKOnu4eCKUX CUCTEM.

Habmonenue nudpakunu, nuaTepdepeHIInm 1 MoJIsipu3aluu CBeTa.

N3ydenue nonsipuzanuu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3ydenne nntepdepeHIinm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Hab6nronenue nqucnepcum.

Ha6nronenue u uccnenoBanne nudpakiimOHHOTO CIIEKTpA.

N3mepenne JiMHbI CBETOBOW BOJIHBI.

[Tonyuenue criekTpa U3Ty4eHHUs] CBETOMO/1a TPU MOMOIIHN TU(PAKIIUOHHON PEIIETKH.

Pa3znesn 6. OcHOBBI cienMaJIbLHOH TEOPHUH OTHOCHTEILHOCTH.

['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynmarel crnenuanbHOM TeopuHn
OTHOCUTENIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  WHTepBaid. [IpeoOpazoanusi  Jlopenna.  YcmoBue
NPUYUHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJUIeHHe BPEMEHH U COKpallleHHe
JUIAHBI.

DHeprus U UMIYJbC PEIATUBUCTCKOM YaCTULIBI.

CBs13b Macchl € YJHEPrUel U UMITYJILCOM PENIITUBUCTCKON YaCTUIbl. DHEPrus MOKOSL.

Texuuueckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLIECCHl: CIYTHUKOBBIE MPUEMHUKH,
YCKOPUTENH 3apsXKEHHBIX YaCTHII.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

Omnpenenenre UMIyabCa U PHEPTHHM PENATUBUCTCKUX 4acThll (o QortorpadusiM TpexkoB
3apsHKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Pasznen 7. KBanroBasi pusuka.

Tema 1. Kopnyckynaphno-601no0860ii oyanusm.

PaBHOBecHOE TEIUIOBOE U3Ny4YeHHE (M3IydeHHE aOCONIOTHO UEPHOro Tena). 3aKoH
cMemenus Buna. ['unoresa Ilnanka o kBaHTax.

@DOTOHBL. DHEPrust U UMITYJIbC (POTOHA.

®otosdpdext. Onbithl A. I'. CroneroBa. 3akoHsl poTorpdexra. YpaBHeHue DiHIITENHHA
s porodrdpdexra. «Kpacnas rpannna» Gotorddexra.

JlaBneHue cBeTa (B YacTHOCTH, JaBJIEHHME CBeTa Ha aOCOJIOTHO MOTJIOUIAIONIIYI0 U
a0CoJIIOTHO oTpaskarollyto nmosepxHocts). OnbiThl I1. H. JIebenena.
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BosHoBBIE cBoOlicTBa yactul. Bosnbl ne bpois. [Inuna BosnHbI ne bpoins m pasmepsl
o0nacTH  JOKaNM3alMK  ABIDKYyHIeHcs  vacTUibl.  KopmycKynsipHO-BOJHOBOM — Jyallu3M.
Judpakmus 37eKTPOHOB Ha KPUCTAJIAX.

Crnenuduka n3mepenuii B Mukpomupe. CooTHomenus: Heonpeaenénnocrei I eitzendepra.

TexHuueckre yCTpONCTBA M TEXHOJOTUYECKHE IMPOIECCHI: CHEKTPOMETpP, (POTORNIEMEHT,
($hoTOIATUNK, TYHHEIBHBIA MUKPOCKOII, COJTHEYHAS OaTapesi, CBETOIHOI.

Jemoncmpayuu.

D013 PeKT Ha YCTAHOBKE ¢ IMHKOBOH IIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhDeKTa.

HccnenoBanue 3aBUCUMOCTH CONPOTUBIIEHUS TOJTYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

Ceeroauo.

Conneunas Garapes.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosiuao# [1nanka Ha ocHOBe uccnenoBanus GoTodrddexra.

HccnenoBanue 3aBUCMMOCTH CHITBI TOKA YEPE3 CBETOAMO] OT HAMPSKEHUSI.

Tema 2. Quszuka amoma.

OneIThI MO MCCNEAOBaHUIO cTpoeHus atoMa. [Tnanerapuas moaens atoma Pesepdopra.

[loctynatel bopa. U3nydyenue u morjouieHue (GOTOHOB MPHU MEpPeXoje aroMa C OJHOIrO
YPOBHS SHEPTUHU HA APYTOM.

Buner ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOIA.

CrnoHTaHHOE U BBIHYXIECHHOE U3JTydyeHHe cBeTa. Jlazep.

TexHuyecknue YCTpOMCTBA W TEXHOJIOTMYECKHE TPOIECCHI: CHEKTPAJIbHBIA aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHeHvaThIX CIIEKTPOB.

VYCeTpoiCTBO U IeHCTBHE CUETUYMKA HOHU3UPYIOIINX YACTHULL.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuii sxkcnepumenm, nadvopamopuvie padbomut, nPAKMUKYM.

HaGnronenue nuHeH4YaToro CrexkTpa.

HccnenoBanue criekTpa pa3pexeHHOr0 aTOMapHOIo BOJOPOJA U M3MEPEHHE MOCTOSHHOMN

PunGepra.

Tema 3. @uzuka amomno20 A0pa u INEMEeHMAPHLIX YACHUY,.

Hyxnonnas monens snpa ['eitsenbepra—MBanenko. 3apsia sapa. MaccoBoe 4HCIO sijipa.
H3oTomsl.

PaguoaktuBHOCTB. Asba-pacnaj. DIEKTPOHHBIA U MO3UTPOHHBIN OeTta-pacnaz. I'amma-
U3ITy4YeHue.

3aKOH pPaJUOAKTHBHOIO pacnaga. PanguoakTtuBHble H30TONBI B Ipupone. CBoicTBa
HMOHU3UPYIOLIETO U3Iy4YeHUs. BiusHue paquoakTUBHOCTH Ha KMBBIE OPraHu3Mbl. EcTecTBEHHBIN
¢doH uznydenus. JJozumerpus.

DHeprus cB3M HyKJIOHOB B sijipe. SnepHble cuiibl. JleekT Macchl sapa.

Snepusle peakuuu. Jlenenue u cuHTe3 sAnep. SnepHble peakTtopbl. [IpoGiemsl
YIPaBISIEMOTO TEPMOSACPHOTO CHHTE3a. OKOJIOTMYECKHE AaCHEKThl pPa3BUTUS  AJIEPHOMN
SHEPrEeTHKHU.

MeTo1pl perucTpanyy U UCCIEAOBaHMs dJIEMEHTAPHBIX YACTHII.
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OyHIaMEHTAJIbHBIE B3aUMOJCHCTBUA. bapuoHbl, ME30HBI U JIeNTOHBI. [IpencraBiienue o
CrannapTtHoil Mmosienu. KBapk-riatooHHas MOJEIb apOHOB.

®usuka 3a npeaenamu CtanaapTHod mojenu. TEémHas Matepus U TEMHAs SHEPIUsL.

EnuncTBO (hmznveckoit KapTHHBI MHpA.

TexHuueckne ycTpOWCTBA M TEXHOJOTHYECKUE MPOIECCHI: JO3UMETpP, kKamepa BuibcoHa,
SJIEPHBIA  pEaKTOp, TEPMOSICPHBIA peakTop, aroMHas OoM0a, MarHHTHO-PE30HAHCHAs
ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusm).

UccnenoBanue paanoakTuBHOTO (hoHA C UCTIOIB30BAHUEM JO3UMETPA.

N3yuenune moryorieHus: 6eTa-4yacTull aTlOMHUHHEM.

Pa3nes 8. DiieMeHTHI aCTPOHOMMH U ACTPOPU3NKH.

Otanbl  pa3BUTHSA  acTpoHOMuHW. [lpukiagHOe U MHPOBO33PEHUECKOE 3HAUYCHHE
acTpoHoMuu. [IpUMEHUMOCTh 3aKOHOB (UBUKH MJisi OOBSCHEHUS] TPHUPOABI KOCMUYECKUX
00BEKTOB.

Metonpl acCTpOHOMHYECKUX HccienoBaHuid. COBpPEMEHHbBIE ONTHYECKUE TEIECKOTIbI,
pagroTeNecKOMbl, BHEaTMOC(hepHast aCTPOHOMUSI.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, sipKue 3BE3bI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoiiHeuHas cucrema.

Counnie. ConHeyHas akTUBHOCTh. Mctounuk sHeprun ConHIa 1 3BE37.

3BE31bl, HMX OCHOBHBIE XapaKTEPUCTHKU. JlnarpamMmma «CHEKTpaJIbHBIM Kace —
CBETUMOCTBY». 3BE3/bI TJIABHOW MOCIIEIOBATEIBHOCTH. 3aBUCUMOCTD «MAcCa — CBETUMOCTB) IS
3B€37] TJIABHOM  TMOCJIEAOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE
MPEACTABJICHUS O MPOUCXOKACHUU U 3BOroIMK COJIHIA U 3BE3]T. DTambl KU3HH 3BE3L.

Muneunsiii [IyTe — Hamra ["anaktuka. [lonoxxenue u aukenune Connua B ["anmaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B sApax rajJakTHK.

Bcenennas. Pacmmpenue Bceenmennoii. 3akon Xa006ma. PaszOeranume ramaktuk. Teopus
Bosbmoro B3peiBa. PennkroBoe uznyyeHue.

Macmrabnas cTpykrypa BeenenHoit. MeraranakTuka.

Hepewménnsie npoOieMbl aCTpOHOMUH.

Yuenuueckue naonrooenus.

Habmonenuss 3B€3nHOTO Heba  HEBOOPYKEHHBIM  TJ1a30M € HCIOJIb30BAHHEM
KOMITBPIOTEPHBIX TMPUIOKEHUH JUIs ONpefeNieHUs] TOJOXKEHHS HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHbIE c03Be31usi CEeBEPHOIO MOJIyIIapHs U IPKUE 3BE3/BI.

Habmronenus B Teneckon JIyHbl, IIaHET, TYMAHHOCTEH U 3BE3/IHBIX CKOTUICHUH.

Du3uvecKnii MPaAKTUKYM.

CriocoObl n3Mepenust (GU3NYECKUX BEIMYUH C MCIIOIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX
U3MEpPUTENbHBIX MPUOOPOB U  KOMIIBPIOTEPHBIX JIATYMKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHbIE  TOTPEIIHOCTH  W3MepeHud  Qu3myecknx BeauuuH. OIleHKa TpaHUIl
MOrPELTHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEpPEHHI, WCCIEIOBaHUA 3aBHCUMOCTEH  (pU3MUecKHux
BEITUYMH, MPOBEpPKa MPEATOKEHHBIX THMOTE3 (BIOOP U3 paboT, ONMHUCAHHBIX B TEMATHYECKHX
paznenax « Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe pabOThI, MPAKTUKYM).

O0o0marniee noBTopeHne.

O06o0Omenne W  cUCTeMaTH3alusl COoJepX.aHWsl  pas3lenoB kypca «MexaHukay,
«MoumnekynspHas (U3MKa U TEPMOIMHAMHKAY, «IIEKTpoAuHaMuKay, «KoiebaHus U BOJHEIY,
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«OCHOBBI CIEIMATFHONH TEOPHH OTHOCUTENBbHOCTHY, «KBaHTOBas Qusmukay, «IEeMEHTHI
ACTPOHOMHH U acTPO(UIUKI.

Ponp Qu3uku w acTpoHOMHHM B 3KOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
THYECKOU cdepax IesATETbHOCTH 4YeloBeKa, poJib M MecTo (U3MKM M acTPOHOMHUHU B
COBPEMEHHOM HAy4HOM KapTMHE MMHpA, 3HAYEHUE ONIMCATEIIBHOW, CHCTEMaTHU3UPYIOLIEH,
OOBSICHATEIHOW U MTPOTHOCTHYECKON (DYHKIMH (PU3HUECKON TEOPHH, POJIb (PU3NUECKON TEOPUHU
B (DOPMHUPOBAHUU TMPEACTABICHUN 0 (QU3HUECKON KapTHHE MHPaA, MECTO (PU3NUYCCKOU KapTHHBI
MUpa B 00ILIEM Psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJICTABICHUN O IIPUPOJIE.

MexnpeaMmerHblie CBA3H.

Nzyuenne kypca ¢usuku yrayOonéHHOro ypoBHs B 11 Kitacce OCyImIEeCTBISIETCS ¢ yIETOM
COJIep’KaTeIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcaMH MAaTeMaTUKH, OHOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemmnovie nonamus, C6A3aHHble C UFYUEHUEM MEMO006 HAYYHO20 NO3ZHAHUA:
SBJICHUE, Hay4yHbId (pakT, rumoresa, (Qu3Myeckas BEIMYMHA, 3aKOH, TEOpHs, HAONIIO/EHUE,
JKCIIEPUMEHT, MOJIEIIMPOBAHNE, MOJEINb, U3MEPEHHE, MIOTPEIIHOCTH U3MEPEHH, H3MEPUTEIIbHBIE
puOopsl, IHPpoBas 1adopaTopusl.

Mamemamuka: peuieHre cucteMbl ypaBHeHHH. Tpuronomerpudeckue QyHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAaHI'€HC, OCHOBHOE€ TPHUIOHOMETPHUYECKOE TOXKIAECTBO. BekTopsl M HX
MPOEKIIMM HAa OCHU KOOpJWHAT, CIOKeHUE BEKTOpoB. [Ipon3BojaHBIE 3/eMEHTapHBIX (DYHKIUI.
[Ipu3naku nmomo6us TpeyroabHUKOB, OIPEeIeHNe TUIOMIaIU TUIOCKUX (puryp u oobéma te.

Buonozua: snexktpuueckue SIBICHHUS B KUBOW TNpUPOJE, KoJieOaTeIbHbIE NBWKEHUS B
KUBOM  INIPUpPOJE,  OKOJOTMYECKHME  PUCKM  TPU  IPOU3BOACTBE  DIIEKTPOIHEPTHU,
IEKTPOMArHUTHOE 3arpsi3HCHHE OKPY)KAIOIIEW Cpenbl, YIbTPa3BYKOBas [MarHoCTUKAa B
MEIMIIMHE, ONTUYECKUE SIBJICHNS B )KUBOU IIPUPO/IE.

Xumua: CTPOCHME aTOMOB M MOJIEKYN, KPUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

TI'eocpaghua: marnuTHble mosoca 3eMIH, 3aJIe)KU MArHUTHBIX PYA, (POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, cericmorpad.

Texnonozua: NIpUMEHEHNE MMOCTOSHHBIX MarHUTOB, JIEKTPOMAarHUTOB, JIEKTPOJABUIaTENb
SlkoOu, reHepaTop IEPEMEHHOIO TOKA, HMHAYKIMOHHAs I€4b, JIMHUU 3JEKTpolepenad,
JIEKTPOJBUraTellb, pajnap, PpaaUuONpUEMHHK, TEJIEBU30p, aHTeHHa, TenegoH, CBY-mneus,
YIBTPAa3BYKOBasi AMATHOCTHKA B TEXHUKE, IIPOCKLUUOHHBIM almapar, BOJIOKOHHAs OITHKA,
CoJIHeyHas O6aTtapesi, CIyTHUKOBbIC IPUEMHHUKH, sJIepHasi SHEPreTHKa U HKOJOTUYECKUE aCIEeKThI
€€ pa3BUTHSL.
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INIAHUPYEMBIE PE3VJIbTATbBI OCBOEHUA IIPOTPAMMBI 110 OU3UKE HA
YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUAJINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE Pe3yJabTAThI OCBOCHHS yudeOHOTro mpeameTa «Du3nuka» JOJDKHBI OTPAXKATh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS COPMHPOBAHHON BHYTPEHHEU
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, TO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIeCTBa,
paciupeHne >KU3HCHHOTO OIBITa M ONBITA JCSITEILHOCTH B IPOIIECCE PeaM3allid OCHOBHBIX
HaIpaBJICHUH BOCTIUTATEIBHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

rPakKIaHCKOT0 BOCTIMTAHUS:

e chopMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMHA OOYYAIOMIErocs KaKk aKTHBHOTO W
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

® [PUHATHE TPAJAUIUOHHBIX OOIICUETOBEUCCKAX T'YMAHUCTUICCKUX M JIEMOKPATHICCKUX
IIEHHOCTEH;

® TOTOBHOCTHh BECTH COBMECTHYIO JCATEIHLHOCTh B HHTEPECAX IPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3aIl1H;

® yMCHHE B3aMMOJICHCTBOBATh C COIMAIBHBIMH WHCTHTYTAMH B COOTBETCTBHHM C HX
(GYHKIMSMY ¥ Ha3HAYCHUEM;

® TOTOBHOCTbh K T'YMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTh POCCHMCKOM TPaXTAHCKOHN HICHTUYHOCTH, TATPUOTU3MA,

® I[IEHHOCTHOE OTHOIIEHHE K IOCYJapCTBEHHBIM CHUMBOJIAM, JOCTH)KEHUSM POCCHHCKUX
y4€HBIX B 007aCTH (PU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOT0 BOCIINTAHMSA:

e chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUHUECKOTO TIOBEICHUS;

e CIOCOOHOCTh OLIGHUBAaTh CUTyallMI0 M MOPUHUMATh OCO3HAHHBIE  PEIICHHUS,
OpUEHTHUPYSICh Ha MOPAJbHO-HPAaBCTBEHHbIE HOPMBbI M IICHHOCTH, B TOM 4YHCIIE B
NEeSITeNIbHOCTH YUYEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOr0 BOCIIMTAHMS:

® OCTETHYECKOE OTHOUIEHHME K MHpPY, BKIIOYas HSCTETUKY HAy4yHOTO TBOPYECTBA,

MIPUCYIIETO (PU3NYECKOMN HayKe.
TPYAOBOT0 BOCIIUTAHMS:

e UHTEpeC K pa3nuyHbIM chepam MpodeccuOHATbHON IEeSITeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PM3UKOI M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOP OymyIIei
npodeccuu U pearn30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

® TOTOBHOCTHh M CHOCOOHOCTH K OOpa30BaHHIO M CaMO00Opa30BaHHIO B 00JacTu (U3UKU
Ha TMPOTSKEHUH BCEH KU3HHU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ c(hopMUPOBAHHOCTH SKOJOTHYECKON KyIbTYphI, OCO3HAHHE TJIO00AILHOTO XapakTepa
9KOJIOTHYECKUX MPOOIIeM;

® T[JIAaHUPOBAaHWE M OCYIIECTBICHUE JIEHCTBUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS
1[eei yCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;
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pacIIupeHue OmbITa JACATEIPHOCTH JKOJOTWYECKOW HANpPaBIIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM TI0 (PH3HUKE.

HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3MUECKON HAYKH;
OCO3HAHME IEHHOCTH HAyYHOH JEATENIbHOCTH, TOTOBHOCTh B IPOIECCE H3YUCHHUS
(GU3UKKH  OCYIIECTBIATH  MPOEKTHYI0 W HCCIEIOBATENbCKYIO  J€ATEIbHOCTD
WHAWBHYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHbIE YHUBEpPCAJTbHBIC y‘leﬁl—lble JedcTBUA
ba3oBble Jornveckue aelcTBUSA:

CaMOCTOSITENIEHO (POPMYIHPOBATh U AKTyaIM3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTHIKEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH W NPOTHUBOpPEUMs] B pacCMaTpUBaeMbIX (PU3UUECKHUX
SIBJICHUAX,

pa3pabaTeiBaTh TIUIAH pEIICHHS MpoOJeMbl ¢ y4ETOM aHalM3a HMMEIOIIUXCS
MaTEepHAIBHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEIEHOCTh, OLICHUBATh COOTBETCTBUE PE3YIbTATOB IIEISIM,
OIICHUBATh PUCKH MOCIIEACTBUN NESTEILHOCTH,

KOOPAMHUPOBATh W BBINOJHATH PabOTy B YCIOBHUSIX PEaJbHOTO, BHPTYAIBHOTO H
KOMOMHUPOBAaHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBINUICHUE NP PEIICHUH )KH3HEHHBIX MPOOIIEM.

Ba3oBble ucciienoBarTebCcKHe NelCTBUA

BJIQJICTh HAYYHOM TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATHSAMHU U METOIaMH (DU3HUECKOM
HAYKH;
BJIQJICTh HABBIKAMH y4YCOHO-HCCIICIOBATEILCKOH M TMPOCKTHOW JIEATEIHHOCTH B
o0nacTH (PHU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY ITOMCKY
METOJIOB peIICHUs 3a1a4d (PU3NYCCKOro COACpKAHHUS, NPHUMEHECHUIO pa3IUYHBIX
METO/IOB MO3HAHMS;
BIIQJICTh BUJAMHU JESATEIBHOCTH 10 MOJYYCHHUIO HOBOTO 3HAHHSI, €0 MHTEPIPETAI|H,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4EOHBIX CUTYALUAX, B TOM YHCIIC TIPU
CO3J[aHUH Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
BBISBJISIT NIPHUYUHHO-CIICIICTBEHHBIC CBS3W W aKTyaJIM3HpPOBATh 3a/iady, BBIIBUTATh
TUMoTe3y € PpelICHHs, HaXOIUTh AapryMEHThl JUIS  JIOKa3aTejlbCTBa  CBOMX
yYTBEPXACHUMN, 33/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;
aHAIM3UPOBATh TMOJYYECHHBIE B XOJ€ pEIIeHUs 3aJauyd pPe3ylbTaTbl, KPUTUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;
CTaBUTH U POPMYITHPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHOMN JEATEILHOCTH, B
TOM YHUCJIE IPH U3YYCHUH (PU3UKU;
JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;
YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B IPAKTUUECKYIO 001aCTh KU3HEACSITENLHOCTH;
yMeTh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTeil;
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BbIIBUI'aTb HOBBIC UJICHU, IPCAJIaraTb OpUTrnHAJIbHBIC IMTOAXO0AbI U PCIICHUSA,
CTaBHUTb HpO6JICMbI " 3a7la4u, JOIMMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanueii:

BJIQJIETh HABBIKAMHM TOJydeHUs wuHGopManuu (U3NIECKOTO COJEpKAHHUSA U3
HUCTOYHUKOB pa3HbIX THUIOB, CAaMOCTOATEIbHO OCYIIECTBIATh IOUCK, aHalu3,
CHCTEMATH3alMI0 W HWHTEPIPETAUUI0 HHPOPMAIMK PpaA3IUYHBIX BHIOB U (POpPM
MIpE/ICTaBIICHMUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALINH;

WCIOJb30BaTh CpPEACTBA MH(POPMAIMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pelieHNH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX W OPraHM3alMOHHBIX 33agad ¢
cobmoienueM TpeOOBaHMM HAPrOHOMHKH, TEXHMKH O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MpaBOBBIX M ATHUYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0e30I1aCHOCTH;

co3ZaBaTh TEKCThl (DU3MUYECKOTO COJIEp’KaHUs B pa3iIMyYHBIX (opmarax c Y4€ToMm
Ha3HaueHus: MH(OpMAallMM M IeJIEBOM ayIuTOpUH, BbIOMpas ONTHUMAIbHYIO (HOpMYy
MIpe/ICTaBICHMS U BU3YyaIU3alliH.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUS:

OCYIIIECTBJISTh OOIIEHNE Ha ypoKaX (DU3UKH M BO BHE-YPOUYHOU JIEITEIBHOCTH;
paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;
Pa3BEPHYTO W JIOTHYHO M3JIarath CBOIO TOYKY 3PEHHS C HCIOJb30BAHUEM SI3BIKOBBIX
CPEICTB;

TMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW U WHIMBUAYAIbHOU PabOTHI,
BBIOMpATh TEMATHKY U METOJbI COBMECTHBIX JIEHCTBHI ¢ y4€TOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)kKJI0TO WiIeHa KOJIJICKTHBA;

MPUHUMATH IIEJIM COBMECTHOHW JEeATEIbHOCTH, OPraHW30BbIBATH M KOOPAUHHPOBATH
JNEUCTBUA TIO €€ MOCTHMIKEHUIO: COCTABJISATH IUIAH ACHCTBUM, paclpenesisiTh POJU C
y4€TOM MHEHHHM YYaCTHHKOB, 00CY)X/IaTh pe3ybTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOErO0 BKJIaJa M KaXJIOr0o YJYaCTHHKA KOMAaHIbI B OOUIUI
pe3ynbTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraTh HOBBIC MPOCKTHI, OIICHUBATh UJCH C IMO3UIIMK HOBHU3HBI, OPUTHHAJIHLHOCTH,
MPaKTUYECKOM 3HAYMMOCTH;

OCYILIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE MOBEJCHHWE B PA3IMUYHBIX CUTYaIUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpaKeHUE, OBITH MHUITUATHBHBIM.

PeryisiTuBHbIe YHMBepcaJIbHbIe YueOHbIe JelicTBUSs
Camoopranuszanmsi:

CaMOCTOSITENIbHO OCYILIECTBIISITh MO3HABATENBHYIO JIEATEIBHOCTh B 001acTU (PU3UKU U
ACTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSTENBHO COCTABJIATH IJIAH PEUICHUsI paCUETHBIX U KAUECTBEHHBIX 3aJ]ay, IJIaH
BBITIOJTHEHUS MPAKTUYECKON pabOThl ¢ YyUETOM HMEIOIIUXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHNM;

JIaBaTh OLIEHKY HOBBIM CUTYAlLUsIM;

pacimupsATh paMKH yueOHOTO MpeAMeTa Ha OCHOBE TUYHBIX MPEANIOYTCHUH;

JieNaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ceOs OTBETCTBEHHOCTH 32
pelIeHue;
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OILICHUBATh MPHOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (DOPMHUPOBAHHWIO W TMPOSIBIICHUIO JPYAULIMA B 00NMacTu (Qu3uKu,
IIOCTOSIHHO TOBBIILIATh CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOHL, 3MOLMOHAIbHBIA HHTEJLJIEKT:

JIaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJIBTATOB LEIAM;

BJIAJICTh HAaBBIKAMH TMO3HABATEIBHON peQIEeKCHH KaK OCO3HAHUS COBEpPIIACMBIX
JNEHUCTBUN U MBICIIMTENIBHBIX IPOLECCOB, UX PE3YJIBTATOB U OCHOBAHU;

MCTIOJIB30BATh MPUEMBI pe(IeKCHH ISl OLICHKU CUTYaIlH, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLIEHUBATHh PUCKHU U CBOEBPEMEHHO ITPUHUMATh PEIICHUS 110 UX CHU)KEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYrUX IIPU aHAIU3€E PE3YyNIbTaTOB ACSITEIBHOCTH;
MIPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nmpouecce AOCTHKCHUSA JIMYHOCTHBIX PE3YJIILTATOB OCBOCHHA IMPOrpaMMbI IO (1)I/I3I/IK6 JJI
YPOBHS CpeIHEro 00mero o0pa3oBaHus y 00yUJaIOIIMUXCsl COBEPIICHCTBYETCS SMOIIMOHAIBHBIN
WHTEJUIEKT, TIPE/IIOJIararomui cpOpMUPOBAHHOCTD:

CaMOCO3HAHMUS, BKJIIOYAIOMIETO CHOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE
COCTOSIHUE, BMJIETh HAIIPaBJICHUsI Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHOU cepbl,
OBITh YBEPEHHBIM B Ce0€;

CaMOpETyJIMPOBAaHMs,  BKIIOYAIOUNIETO  CAMOKOHTPOJb,  yYMEHHE  NPHUHHUMATh
OTBETCTBEHHOCTh 32 CBOE TMOBEJICHHE, CHOCOOHOCTh  QJANTHPOBATHCI K
MOIMOHATIBHBIM U3MEHEHHSM H MPOSIBISATH THOKOCTB, OBITH OTKPHITBHIM HOBOMY;
BHYTPCHHEH MOTHBAIMH, BKIIOYAIONICH CTPEMJICHHE K JOCTIDKCHHIO LIENU U YCIEXY,
OTITHMHU3M, HHUIIMATUBHOCTh, YMEHHE JICHCTBOBATH, HCXOIS U3 CBOUX BO3MOXKHOCTEH;
SMITATHH, BKIIOYAIONIEH COCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHHE APYTHUX,
YUUTBIBATh €T0 NPH OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COYYBCTBHIO U
CONEPEKUBAHHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTh BBICTPAaWBATh OTHOIICHHS C
JIPYTMMHU JIIOABMH, 3200 TUTHCS, IPOSIBIISITH HHTEPEC U Pa3periaTh KOHIUKTHL.

I[NPEJAMETHBIE PE3VYIJIbTATDBI

K koH1y obyuenust B 10 knacce npeiMeTHbIE Pe3yabTaTbl Ha YriayOJEHHOM YpOBHE JIOJDKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUAIOIUXCS YMEHHUI:

[IOHUMAaTh pOJib (U3UKA B HSKOHOMHYECKOW, TEXHOJIOTMYECKOH, HKOJOTHYECKOMH,
COLIMANIBHOM M 3THYECKOU cepax AeaTeNbHOCTH 4YeloBeKa, pojib U MecTO (pU3MKU B
COBPEMEHHOM Hay4HOU KapTUHE MHpa, 3HAYEHHE OIMCATENIbHOM,
CHCTEMaTU3UPYIOLIel, OOBSICHUTENBHOW M MPOTHOCTUYECKOM (yHKUMH (u3nyecKon
TEOPUH — MEXAHWKH, MOJEKYISIPHON (PU3MKM M TEpPMOJAWHAMMKH, POib (pusnueckon
TEOpHUH B (POPMUPOBAHUU MPEACTABICHUN 0 GU3NUECKON KapTUHE MHPA;

pa3nuyaTth yCJIOBHS TNPUMEHUMOCTH Mojened (u3nyeckux Tea U IPOLECCOB
(s1BIEHUI): MHEpLUANbHAs CUCTeMa OTCUYETa, a0CONIIOTHO TBEPOE TENI0, MaTepUabHas
TOUYKa, PaBHOYCKOPEHHOE JBHXKEHHE, CBOOOJHOE TMajeHue, aOCOJIOTHO YyIpyras
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nedopmarusi, abCOIOTHO YIPyroe U abCONMIOTHO HEYNMPYroe CTOJKHOBEHUS, MOJCIU
rasza, *UIKOCTH M TBEPJAOTO (KPUCTALUTMYECKOTO) Tesa, MICAIbHBIM Ta3, TOUYCUYHBIH
3apsl, OAHOPOJHOE IEKTPUUECKOE T0JIE;

paznuyath ycioBUs (TpaHUIBI, 007acTH) NPUMEHUMOCTH (DU3HUECKUX 3aKOHOB,
MMOHMMATh BCEOOMIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB W OrPaHUYCHHOCTH
WCIIOJIb30BAHUSI YaCTHBIX 3aKOHOB;

AQHAIM3UPOBATh W OOBSICHATH MEXAHHUYECKHE TPOLIECCHl W SIBIICHUS, HCIOJIb3Ys
OCHOBHBIC TIOJIOKEHMSI M 3aKOHbI MEXaHUKUA (OTHOCHUTEIBHOCTh MEXaHHUYECKOTO
IBUKCHUS, (POPMYIIBI KMHEMATUKA PaBHOYCKOPEHHOTO JBIDKCHUS, MPeoOpa3oBaHUS
lanmunes s cKOpocTH W TEpeMelleHusi, 3akoHbl HbIOTOHA, mpUHIMM
OTHOCHUTENBHOCTH [ anumies, 3aKOH BCEMHUPHOTO TATOTEHHUS, 3aKOHBI COXpaHEHUS
HMITYJIbCA ¥ MEXaHWYECKOW DSHEPruM, CBs3b pPA0OThI CHJIBI C HW3MEHEHUEM
MEXaHUYECKOW OSHEPTrWH, YCJIOBHUS paBHOBECHS TBEPAOTO Tena), TPH ITOM
WCIIOJb30BaTh ~ MAaTEMaTHYECKOE  BBIPAKEHUE  3aKOHOB,  YKa3blBaTh  YCJIOBUSA
MIPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: MpeoOpa3oBaHuil [ anuiesi, BTOPOro U TPEThETOo
3aKOHOB HbIOTOHA, 3aKOHOB COXPAaHEHUSI UMITYJIbCA U MEXaHUUECKOW YHEPTUH, 3aKOHA
BCEMHUPHOTO TITOTEHUS;

aQHAJM3UPOBATh U OOBSACHSATH TEIJIOBBIE MPOIECCHI U SBJICHHS, WUCIIOIB3Ysl OCHOBHBIC
nonoxkeHuss MKT u 3akoHbl MOJEKyIsIpHOW (GU3UKM U TEPMOJWHAMUKU (CBS3b
JTABJICHUSI UICAJIBHOTO Ta3a CO CPEAHEN KUHETUYECKON SHEPrue TeIIOBOrO JBUKECHUS
U KOHIIGHTpalell ero MoJIeKyJ, CBSI3b TeMIepaTyphl BeLIeCTBAa €O CpenHeil
KMHETUYECKOM HHEPrued TEeIUIOBOTO [JBHWKEHUS €ro 4YacTHll, CBA3b JaBJICHUS
WJEaNbHOTO Ta3a C KOHIEHTpAaUMEeW MOJEKYJl M €ro TeMIIepaTypou, ypaBHEHUE
MenneneeBa—Kianeiipona, TepBbIA 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPaHECHHS
SHEprud B TEIUIOBBIX Mpolleccax), MpPH OSTOM HCIOJB30BaTh MaTeMaTHUECKOe
BBIpA)KEHUE 3aKOHOB, YKa3bIBaTh YCJIOBUS NPUMEHMMOCTH ypaBHeHHs MeHnpeneeBa—
Knaneiipona;

aQHAJIM3UPOBATh M OOBSACHATH DIIEKTPUYECKHUE SIBJICHHUSA, MCIOJIb3yd OCHOBHbBIC
MOJIOKEHUSI M 3aKOHBI AIEKTPOAUHAMUKH (3aKOH COXPAHEHHUS AIIEKTPUUECKOrO 3apsija,
3akoH  KynoHa, NOTEHUMANbHOCTh  AJIEKTPOCTATUYECKOIO  MOJIA,  IPHHLIMI
CYIIEPIIO3UIMHU SJIEKTPUYECKUX IOJIEH, NMPU 3TOM YKa3blBasi yCJIOBHS MPUMEHHMOCTH
3akoHa KynoHa, a Takke NpaKTUYECKHM Ba)XKHbIE COOTHOIIEHMS: 3aKOHbI Oma i
ydacTKa Lenu U Ui 3aMKHYTOM 3JIEKTpUUECKOM 1enu, 3akoH /bxoyns—Jlenua, npaBuia
Kupxroda, 3axonsr @apajes a1 3IeKTPOoIu3a);

OTHCHIBATh (PM3HUECKUE MPOLIECCHl U SBIICHUS, HCIOJb3Yys BEIMYMHBL: IMEpEMEIICHHUE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC TE€JIa U CUCTEMBI TEJl, CUJIa, MOMEHT CUJIbl, JIaBJICHUE,
MOTEHIIMATbHAS DHEPrus, KWHETHYeCKas SHEprusi, MeXaHudeckas SHeprusi, padora
CWJIbl, LEHTPOCTPEMUTEIBLHOE YCKOPEHHE, CHJIa TSHDKECTH, CHUJIa YHNPYroCTH, Cuia
TPEHHUsI, MOIITHOCTh, YHEPT s B3aUMOICHCTBUSA Tema ¢ 3eMiIEi BOMM3H €€ MOBEPXHOCTH,
SHeprusi ynpyrou pgepopmanuu MPYKHHBI, KOJIUYECTBO TEIUIOTHI, aOCOOTHAsS
Temmeparypa Teia, paboTa B TEpMOJWHAMHUKE, BHYTPEHHSIS SHEPrus HJCAIbHOTO
OJIHOATOMHOTO Ta3a, paboTa HIIEaNbHOTO Tra3a, OTHOCUTENbHAs BIIAXXHOCTh BO3JyXa,
KIIJl wmneanbHOro TEIJIOBOTO JBHUTATENsA; JIIEKTPUUECKOE T0JIe, HANpsHKEHHOCTD
ANEKTPUYECKOTO TMOJIsI, HAMPSXKEHHOCTh MOJISI TOYEUHOIrO 3apsija WIA 3apsKEHHOTO
mapa B BaKyyMe€ U B JIUAJIEKTPUKE, MOTEHUHUAT 3IEKTPOCTATUYECKOTO MOJIsl, Pa3HOCTh
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MOTEHIIMAJIOB, 3JIEKTPOJBMKYIAs CUJIa, CUJIa TOKa, HAIMpsHKEHUE, MOIIHOCTh TOKa,
AJIeKTpUUecKas €MKOCTh IUIOCKOTO KOHJEHCATOpa, COMPOTUBJICHUE Yy4dacTKa LEMU C
MOCJEOBATENIbHBIM ¥ TapaJUIebHBIM ~ COCAMHEHUEM  PE3UCTOPOB,  SHEPTUs
AEKTPUYECKOTO MOJIsI KOH/IEHCATOPA;

OOBSACHATL OCOOCHHOCTH TIPOTCKaHWS (U3MICCKUX SIBJICHUW: MEXaHHUYECKOE
NBIDKEHHUE, TEIJIOBOE JBIDKEHHWE YacTHI[ BEIIECTBa, TEIUIOBOE pPaBHOBECHE,
OpoyHOBCKOE JBIKeHUE, nu(dy3usi, ucCapeHue, KUIIEHNEe U KOHJSHCAIs, IJIaBJICHNE
W KpUCTAUIM3AIMsA, HANPABJICHHOCTh  TEIUIONEpedadu,  JJICKTpU3alus  Ted,
SKBUIIOTEHITUATBHOCTD MIOBEPXHOCTH 3apsKEHHOTO MPOBOTHHKA;

MIPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTH OJHOW (PM3UYECKON BEIMUYMHBI OT JIPYrou C
WCTIOJb30BAHUEM TMPSAMBIX HM3MEPEHUN, NpPU HTOM KOHCTPYHPOBATh YCTAHOBKY,
(bUKCUpPOBaTh PE3YNBTATHl TOJYYCHHOW 3aBUCUMOCTH (U3MUYECKUX BEJTUYUH B BHJIC
rpagukoB C y4€TOM aOCOJIFOTHBIX MOTPEUTHOCTEH W3MEpPEHUi, JeJaTh BBIBOJBI TIO
pe3ynbTaTam UCCIEeI0BAHUS;

MPOBOJUTh KOCBEHHBIC WU3MEpPEHUsS (PU3UYECKUX BEIWYUH, TPU ITOM BHIOMPATH
ONTUMAIBHBIA METOJ W3MEpPEHHUs, OICHUBATh aOCOJIIOTHBIE UM OTHOCHTEIhHBIC
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHUIA;

MPOBOJIUTH  OTBITHI IO TMPOBEPKE TMPEIJIOKECHHOW THUIOTE3bl: TUIAHHPOBATH
OKCIIEPUMEHT,  COOMpAaTh  AKCICPUMEHTAIBbHYI0  YCTAaHOBKY,  aHaJM3UPOBATH
MOJTyYeHHBIC PE3yIbTaThl U JIeJIaTh BBIBOJI O CTaTyCe MPEAJIOKEHHON TUIIOTE3HI;
cobmo1aTh MpaBwiia 0€30MacHOTO TPyJa MPHU MPOBEACHUU HCCIEIOBAHMN B pamMKax
y4eOHOro SKCIEPUMEHTa, MPaKTUKyMa W y4eOHO-HCCIEeOBATENbCKOW U MPOEKTHOM
NEeSITEIbHOCTH C MCIOJIb30BAaHUEM HM3MEPUTEIbHBIX YCTPOWCTB U J1aOOPATOPHOTO
000pyI0BaHUS;

pemaTth pacu€THbIE 3a7adyd C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOW (u3nyeckon
MOJIENbIO: Ha OCHOBAaHWM aHaIM3a YCJIOBHS OOOCHOBBIBATH BBIOOp (HU3HUECKOU
MOJeN, OTBeYarolei TpeOoBaHUSAM 3a7aud, MNPUMEHATb (OPMYIbI, 3aKOHBI,
3aKOHOMEPHOCTH U  MOCTylaThl (U3WYECKUX TEOPUMl MPU  HCIOJIb30BAHUU
MaTeMaTHYE€CKUX METOJIOB pELICHUs 3aJad, NPOBOJIUTh pacy€Tbl HA OCHOBAHUH
MMEIOIINXCA JTAHHBIX, AaHaJU3HpPOBAaTh PE3YAbTAThl U KOPPEKTHUPOBATH METOBI
peuieHus ¢ y4éToM MOJIyYE€HHBIX Pe3yIbTaTOB;

peliaTh Ka4eCTBEHHbIE 3a/1aui, TpeOyIolre IPUMEHEHUsl 3HAaHUM U3 Pa3HbIX pa3/IesioB
Kypca (pU3MKH, a TaKKe WHTErpaluu 3HAHUI M3 JAPYrHX MPEeIMETOB €CTeCTBEHHO-
HAay4YHOrO LHMKJIA: BBICTPAaWBaTh JIOTMYECKYIO LIETIOYKY PACCYKJIEHUW C ONOpOll Ha
W3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBIICHHUS;

HCII0JIb30BaTh TEOPETUYECKUE 3HAHUSA 7151 00BSICHEHUS! OCHOBHBIX MPUHIIUIIOB PAOOTHI
M3MEPUTENbHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTUUECKUX MPOILIECCOB;
MIPUBOJIUTH PUMEPHI BKJIaJ]a POCCUMCKHX U 3apYOEIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HaykH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh M  OILIGHWBATh TOCJIEACTBUS OBITOBOW M  MPOU3BOJCTBEHHOU
NEeSITETHHOCTH YEeJNOBEKa, CBS3aHHOW ¢ (DU3MUECKUMHU TMpOLIeCCaMH, C MO3UIUI
JKOJIOTUYECKOU 0€301MacHOCTH, MpeACTaBICHUIN 0 palMoHaIbHOM
MPUPOJIOTIONIL30BAaHUH, @ TAKXKE Pa3yMHOM HCIIOJIb30BAHUU JOCTWKEHUU HAYKU U
TEXHOJIOTHH [Tl TATbHEHUIIIEro pa3BUTHUS YEJIOBEUECKOTO O0IIEeCTBa;
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MPUMEHSATH pa3IMuHbIe CIOCOOBI paboThl ¢ nH(opManHen (PU3NIECKOTO COACPKAHUS C
WCIIOJIb30BAHUEM  COBPEMEHHBIX HMH()OPMAIIMOHHBIX ~ TEXHOJOTHH, TMPH  ITOM
UCIOJb30BaTh ~ COBPEMEHHbIE  HMH()OPMAIIMOHHBIE  TEXHOJOTMHM  JJIsl  IOWCKA,
nepepaboTKM W TpPedbsABICHUS y4eOHOM M HAyYHO-TIOMYJSIPHOM HWH(pOpMaLuy,
CTPYKTYpUPOBAaHUS W HHTEPIPETalud WHPOPMALUHU, TMOJYYEHHOW W3 PazIHIHBIX
MCTOYHHUKOB, KpPUTHUYECKH aHATU3UPOBATH MOIy4aeMyl0 HH(POPMALIUIO U OLICHUBATH €&
JIOCTOBEPHOCTh KaK HAa OCHOBE MMEIOIIMXCS 3HaHWM, TaKk M HAa OCHOBE aHajIu3a
MCTOYHMKA WH(POPMAIINH;

MPOSIBJIATh  OpPraHU3AallMOHHBIE M  II03HABATEJbHBIE YMEHUS CaMOCTOSTEIBHOIO
npuoOpeTeHus] HOBBIX 3HAHWH B MPOIECCE BBINIOJIHEHUS TPOEKTHBIX W Yy4eOHO-
HCCIIEIOBATENIbCKUX padoT;

paboTaTh B IpylIe C HCIOJHEHUEM Pa3IMYHbIX COIMANBHBIX pPOJIEH, IIAHUPOBATH
paboTy Tpymmbl, palUOHAIBHO PpaCHpeleNsiTh JESITeNbHOCTh B HECTAHJAPTHBIX
CUTYaIUsiX, a/IeKBaTHO OLIEHMWBATh BKJIAJ KaXXJOr0 M3 YYaCTHUKOB TPYIIIbI B PELIEHUE
paccMaTpuBaeMoi MpoOIeMbl;

MpOSIBIIATh MOTHBAallMIO K Oyaymed npoeccCHOHAIbHON  NIEeATENbHOCTH IO
CHEIUATBFHOCTSIM (PU3UKO-TEXHUIECKOTO TIPODHIISL.

K xoniy obyuenus B 11 kaacce npeMETHbIE PE3YyNbTaThl HA YrIIyOJEHHOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

MMOHUMATh pOJib (U3UKA B IKOHOMHYECKOW, TEXHOJOTUUYECKOW, COIUAIBHOU U
TUYECKON c(epax AesITeIbHOCTH YeJIOBEKAa, pojb M MECTO (U3UKU B COBPEMEHHOMN
Hay4yHOU KapTHHE MUpPA, POJIb ACTPOHOMHH B IPAKTUYECCKON NEATEIBHOCTH YEJIOBEKA U
JAIBHEHIIEM  HAy4yHO-TEXHMYECKOM  Pa3BUTHH,  3HAUYCHHE  OIUCATEIIBbHOW,
CHUCTEMAaTU3UPYIOIIEH, OOBICHUTEILHON M MPOTHOCTHYECKOW (GYHKIMNA (pu3nyeckon
TEOPUH — JIIEKTPOJAMHAMUKH, CIELUAIBHOM TEOPUU OTHOCHTEIBHOCTH, KBAHTOBOM
¢bu3uky, poab GU3NYECKON Teopuu B (GOPMHUPOBAHUM IPEJCTABICHUN O (PU3NUECKOM
KapTHHE MHpPA, MECTO (U3MUYECKOM KapTUHBI MHUpPa B OOLIEM pALy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX IIPEACTABICHUI O IPUPOJIE;

pa3nuyath yCJIOBHMS INPUMEHUMOCTH Mojened (u3nueckux Tea U IMPOLECCOB
(sBJIeHUI): OJHOPOJHOE  3JNEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IO,
rapMOHHUYECKHE KOJIEOAHUs, MaTeMaTHYECKU MAasTHUK, WJCAbHBIM IPYKUHHBINA
MasiTHUK, TAPMOHHUYECKUE BOJIHBI, UJI€aIbHbIN KOJIeOAaTeNbHbIM KOHTYp, TOHKAs JINH3A,
MOJeJIEN aToMa, aTOMHOTI'O ipa U KBAHTOBOW MOJIEIIN CBETA;

pa3nuyath ycioBUs (IpaHUIbIL, O0NAaCTH) HPUMEHMMOCTH (U3NYECKUX 3aKOHOB,
MOHMMaTh BCeOOIIMH XapakTep (GYHAAMEHTAIbHBIX 3aKOHOB U OIPAaHUYEHHOCTh
HCII0JIb30BAHUS YACTHBIX 3aKOHOB;

aHAJM3UPOBaTh U OOBACHATH AJIEKTPOMArHUTHBIE MPOIIECCHl U SBICHHS, HCIIOJIB3Ys
OCHOBHBIE TIOJIOKEHMS M 3aKOHBl JJIEKTPOAMHAMUKM M CIELHAJIbHON TEOpUU
OTHOCUTEIIBHOCTH (3aKOH COXPaHEHUs JJIEKTPUYECKOTO 3apsja, cwia AmIiepa, cuia
JlopeHna, 3aKOH DJEKTPOMarHUTHOM MHAYKUMH, npasuio Jlenma, cBsazp JOC
CaMOMHIYKIIMM B DJIEMEHTE JJIEKTPUUYECKON LIENU CO CKOPOCTBIO M3MEHEHHUS CHIIbI
TOKa, MOCTYJAThl CHEIMAIbHON TEOPUU OTHOCUTEIBHOCTH DHUHIITENHHA);
aHAJM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLIECCHl U SABJICHHS, UCIOJb3Ys MMOJIOKEHUS
KBaHTOBOM (pu3uku (ypaBHeHHe DiHIITeHHa s (poTorddexTa, mepBblii U BTOPOH
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MoCTyJaThl bopa, MpUHIMIT COOTHOIICHUs HeomnpeaenéHHocrel ['eizendepra, 3aK0HbBI
COXPAHEHHUS 3apsIOBOTO M MacCOBOIO YMCENl U SHEPTUU B SJIEPHBIX PEAKLMSIX, 3aKOH
PaIMOaKTUBHOIO pacraja);

OTIHMCHIBATH (PU3MYECKHE MPOLECCH U SABJICHUS, UCTOJb3YS BEIHMUUHBI: HAPSHKEHHOCTD
ANIEKTPUYECKOTO  MMOJIA, MOTEHIHal  3JEKTPOCTaTUYECKOro  MOJs,  Pa3HOCThb
MOTEHINAJIOB, SJIEKTPOABIXKYINAs CHJIa, WHAYKIMS MAarHUTHOTO TIIOJIS, MAarHUTHBIN
MIOTOK, cuia Ammepa, HHAYKTUBHOCTb, 3JIEKTPOABIKYILLIAS CHJIa CaMOMHAYKLHWU,
SHEPTHs MarHUTHOTO TIOJIS MPOBOJHUKA C TOKOM, PEISATUBUCTCKUI MMITYJIbC, TTOTHAS
SHEPTHs, SHEPTHsI TOKOsI CBOOOIHOM YaCTHIIBI, JHEPTUS M UMITYJIbC (POTOHA, MAacCOBOE
YHCIIO U 3aps]l SApa, SHEPTUs CBA3U s1/1pa;

OOBSACHATP OCOOCHHOCTH MPOTEKaHUs (U3NYECKUX SBJICHUN: 3JIEKTpOMarHuTHas
WHAYKIHS, CAMOWHAYKIIHSI, Pe30HAHC, MHTepQEePEHIINS BOIH, AU(paKIys, JucIepcus,
MOJIHOE BHYTpPEHHEE OoTpakeHue, Goroanekrpuueckuit agpdekt (pororddexr), anbda-
u Oera-pacmagpl  sAep, ramMMa-usiaydeHHe saep, (U3NYECKUe  IMPUHIUIBI
CIEKTPAJILHOTO aHau3a U paboThI Ja3epa;

OTIpENIENATh HANpaBJIeHUEe WHAYKIIMH MarHUTHOTO TIOJSI TTPOBOJHHUKA C TOKOM, CHIIBI
Awmrniepa u cuisl JlopeHna;

CTPOHUTHh M300paXKeHWe, CO3/1aBaeMOE€ IUIOCKAM 3€PKaJOM, TOHKOW JIMH30U, U
pacCUMTHIBATh €r0 XapaKTEePUCTHKH;

MPUMEHSITh OCHOBOIIOJAraloLIe aCTPOHOMUYECKHE MOHATHSA, TEOPUU U 3aKOHBI JJIs
aHaliu3a U OOBACHEHUS (U3NYECKUX MPOLECCOB, MPOUCXOIANIMX B 3BE3NAX, B
3BE3MHBIX CHUCTEMaX, B MEXTaJaKTUYeCKOW Cpele; MABWKEHHS HEOECHBIX Tell,
9BOJIIONMH 3BE3 1 BeeneHHOM;

MIPOBOJUTH MCCIEIOBAHUE 3aBUCUMOCTEH (DM3MUECKUX BEIUYMH C HCIOJB30BAaHUEM
MPSIMBIX U3MEPEHUM, IPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YIbTATHI
MOJIyYEHHON 3aBUCUMOCTH (U3NYECKHX BEIMYUMH B BHAE TpaduKoB C Yy4&€TOM
aOCOIOTHBIX ~MOTPEIIHOCTeH HM3MEPEeHUU, [eNaTh BBIBOABI IO  pe3ylbTaTam
WCCIIeIOBAHUS;

MPOBOJUTH KOCBEHHBbIE H3MEPEeHUS (U3NYECKUX BEJIUYUH, IMPU HITOM BBIOMpATH
ONTUMAJBHBIA METOJ M3MEPEHUs, OICHUBAaTh AaOCOJIOTHbIE W OTHOCHUTEJIbHbBIC
MOTPEIIHOCTH MPSAMBIX M KOCBEHHBIX U3MEpPEHUil;

MPOBOJUTH OMBITHI 1O MPOBEPKE MPEAJIOKEHHOW TUIOTE3bl:  IUIAHUPOBATH
OKCIEPUMEHT,  COOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY,  aHaJIM3UPOBATH
MOJIy4YEHHBIE PE3YJbTAThl U JIENIaTh BHIBOJ O CTaTyCE MPEUI0KEHHON TUIIOTE3HI;
OTIHCHIBATh METO/Ibl OJTYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

coOnroaath mpaBuia 0e30MacHOro Tpyda MpU MPOBEACHUU HCCIENOBAaHUN B paMKax
y4eOHOro SKCIIEPUMEHTa, MPAKTUKyMa W y4eOHO-HCCIEeOBATENbCKOW U MPOEKTHOM
JEeATeNbHOCTH C HCIHOJb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB M JIaOOPATOPHOTO
000pyI0BaHNUS;

pemaTh pacy€THble 3a7a4d C SBHO 3aJaHHOM M HESBHO 3aJaHHOW (usnueckon
MOJIENIbIO: HAa OCHOBAaHUM aHajM3a YCIOBUS BBIOMpaTh (U3NYECKHE MOJIEINH,
OTBEYaroIUe TPEOOBaHUIM 3aJjauH, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTU U
MOCTYNaThl (U3NYECKUX TEOPUN TPH HCIOIH30BAHUM MATEMaTHYECKHX METOJIOB
pelmieHus 3adady, NPOBOAUTH pacdy€éThl HAa OCHOBAaHUM UMEIONIMXCS JIaHHBIX,
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aHAJIM3UPOBATh pE3yJAbTaTbl M KOPPEKTHPOBATh METOJbl PpEUIEHUS C Y4ETOM
IIOJIyYEHHBIX PE3YyJbTaTOB;

pelaTh Ka4eCTBEHHBIE 3a/1aul, TPeOyIOIIe IPUMEHEHUS 3HAaHUM U3 pa3HbIX pa3/IesioB
Kypca (H3UKH, a TaKKe HHTErpallid 3HAaHUM W3 APYruX NPEAMETOB €CTECTBEHHO-
HAy4YHOT'O LHMKJIA: BBICTPAaMBATh JIOTMYECKYIO LEMOYKY PACCYXJCHHH C ONOpOM Ha
M3yYeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SIBIICHUS;

HCII0JIb30BATh TEOPETUYECKUE 3HAHUSA /ISl OOBSCHEHUS! OCHOBHBIX IPUHIUIIOB PA0OTHI
M3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUYECKUX MPOLIECCOB;
MIPUBOIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKl, B OOBSCHEHHE IPOLECCOB OKPYKAIOLIEr0 MHpAa, B pPA3BUTHE TEXHUKU U
TEXHOJIOTHH;

aHAJIM3UPOBAaTh U  OLIEHUBATh IOCJIEJICTBUS OBITOBOM U  MPOU3BOJACTBEHHOMN
NEeSITEIbHOCTH YeJIOBEKa, CBSI3aHHOM ¢ (U3MUeCKMMHU TMpolieccaMu, C TMO3ULUN
9KOJIOTMYECKOM 0€301acHOCTH, IIpeICTaBICHUM 0 paloHaIbHOM
MIPUPOIOIIOJIL30BAHNH, 4 TaKXKE€ Pa3yMHOM HCIOJb30BAaHUU JOCTIKEHUH HAyKu U
TEXHOJIOTHH JIJIs1 JATbHEHUIIIEro pa3BUTHS YEIIOBEUECKOTO OOIIEeCTBa;

MIPUMEHSTH pa3InyHble CIOCcO0b! paboThl ¢ HHpOopMaluel GrU3NUecKOTO COIepPKaHUs C
HCIOJIb30BAHUEM  COBPEMEHHBIX HMH(QOPMAIIMOHHBIX TEXHOJOTHUH, TMpU  3TOM
HCIOJIb30BaTh  COBPEMEHHbIE  HMH(OpPMAlMOHHBIE  TEXHOJOTMH  JUISl  TOHMCKa,
nepepaboOTKU W MpeAbABICHUs Y4eOHONW M HAyYHO-TIOMYJISpHOW HHGpOpMaIuy,
CTPYKTYPUPOBAaHMSI W HMHTEpPHpETaluud HHPOpPMALUU, TOJYYEHHOH U3 PA3IUYHBIX
HMCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOJIy4aeMyl0 HH(OPMAILIHIO U OLIEHUBATh €€
JOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWI, TaK M Ha OCHOBE aHaIu3a
HMCTOYHMKA HH(pOpMAINK;

MPOSIBIIATh OpPraHU3allMOHHBbIE M [O03HABATEJbHBIE YMEHHSI CaMOCTOSTEIHHOIO
MpUOOpETEHUs HOBBIX 3HAHMM B MPOLECCE BBINOJHEHUS IMPOEKTHBIX U y4eOHO-
HCCIIEeIOBATENIbCKUX padoT;

paboTaTh B IpylIe C HCIOJHEHHUEM Pa3IMYHbIX COIMANBHBIX pPOJIEH, MIaHUPOBATH
paboTy TpymIbl, paUOHATIBHO pAaCHpenesTh JesTeIbHOCTh B HECTaHIAAPTHBIX
CUTYaIUsiX, aIeKBaTHO OLIEHHWBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB TPYIIIbI B PELICHUE
paccMaTrpuBaeMoil mpoOIeMbl;

MpOSIBIIATh MOTHBALIMIO K Oyaymieid npoQecCHOHAIbHON  NIEATENbHOCTH IO
CHEIHATBHOCTIM (PU3UKO-TEXHUIECKOTO MPOQUIIs.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHnslii MeTO1 IO3HAHUS IPUPOIBI 6
Hroro mo pazueny 6
Pazgen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXpPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoaunamuka. TennoBble MalTuHbI 20
33 ArperartHble cocTosiHUS BemiecTBa. da3oBbie 14 1
TIepexo/ibl
Utoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSHHBIN 2NEKTPUYECKUI TOK 24 1

33




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®DUSHMUECKHUI MPAKTUKYM
5.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16
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11 KJIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHasE MHAYKLNS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Htoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyann3m 15

4.2 ®dusznka aroma 5

43 ®du3mMKa aTOMHOTO /]pa U 3JI€MEHTapHBIX 5

YACTHI]
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Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 ®uznyeckuil NPakTUKYM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' JeSTeTBbHOCTH, TPUOOPETEHHOTO TIPH
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16
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INPUMEPHOE TIOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoibHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

®uszrka — pyHIaMeHTaJIbHas HayKa o
IpUpoJie

Hayunb1ii MeTO1 MO3HAHUS U METOIbI
nccaenoBaHus GU3NIECKUX SBICHUI

DKCIEPUMEHT U TEOPHUA B MPOILIECCE
no3HaHus npupoapl. Habmonenne u
IKCIIEPUMEHT B (hH3HKE

Crioco06s1 m3MepeHus: GU3NIECKUX BETUUUH

AGCOIOTHAS M OTHOCUTEIbHAS
MOTPEIIHOCTH U3MEPEHUN PU3NUECKUX
BEJTUYHH

MopenupoBanue B ¢pusuke. Posb u mecto
¢u3ukH B GOpMUPOBAHUN COBPEMEHHOM
Hay4YHOU KapTHUHBI MUPA, B IPAKTHUYECKON
NEeSITEeNbHOCTH JIIOeH

MexaHuueckoe JBMKCHUE. Cucrema
orcuera. OTHOCHTEIFHOCThL MEXaHHIECKOTO
JABHIKCHUA. HpﬂMaH n o6paTHa;1 3agadyu
MCXaHUKHN

Paguyc-BekTop MaTepualbHOM TOUKH, €T0
IIPOEKIIMH Ha OCHU KOOpAUHAT. TpaeKkTopus.
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[Tepemenienue. Cxopocth. X npoexiiuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMelieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpocTh. Yckopenue. [Ipsamonnneitnoe
JABUXXCHUE C TOCTOSAHHBIM YCKOPCHHUEM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maieHre. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBuKeHue Tena, OpoIeHHOTO MO YIIOM K
TOPU3OHTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpeMHUTEIIBHOE 1 TIOJTHOE
yCKOpEHUe

16

KonTtponbHas padoTa o treme
"Kuuemartuka"

17

IlepseIif 3akoH HeroToHa. MHEepnaibHbIe
cucremsl orcuéra. [IpuHumn
OTHOCHUTEIIBLHOCTH [ 'amuies.
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HewnnepuuanpHbie cUCTEMBI OTCUYETA

Cuna. PaBHozelicTByroas cuiia. Bropoit

18 3akoH HrproTona. Macca

19 B3aumopericteue Ten. Tpernit 3aKoH
Hrrotona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HbroToHa
3aKO0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U
MHEPTHOMN MaccChl

29 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO
nageHus
JIBmkeHne HeOECHBIX TeJl U UX

23 HMCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyroctu. 3akon ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHus. [IBHKEHUE B KUIKOCTH M Tase C
Y4ETOM CHJIIBI COITPOTHUBIICHHSI CPEJIbI

26 Hasnenue. ['mapocrarnyeckoe gaBjCHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 [TocTynarensHoe U BpamaTeabHOE
JBIKEHHUE TBEPJIOTO Teia

)8 MoOMEHT CUJIBI OTHOCHTEIBHO OCH
BpaueHus. [1nedo cumbl

29 CrnoxeHue cuil, MPUIOKEHHBIX K TBEPJIOMY
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teny. LleHTp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPIOTO Tea. Buabl
paBHOBECHs

30

Pemenue 3amau

31

KonTtposneHast padota o Teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTepHabHOW TOYKH, CUCTEMBI
MaTepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEPUAIIBHBIX TOYEK. TeopeMa o
JBUKEHHUH LIEHTPA Macc

33

NmMmynbe critbl U U3BMEHEHUE UMITYJIhCa
Tesa. 3aKOH COXpaHECHUsI UMITYJIhCa.
PeaxkTnBHOE IBIDKEHIE

34

MoMeHT uMInysnbca MaTepUaIbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B LEHTPAIbHBIX MOJISIX

35

Pemmenue 3agau

36

PaGora cuibl Ha MajIOM U HA KOHEYHOM
nepemeieHuu. ['padpuueckoe
npejcTaBieHue paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaTbHON TOUKH

38

IloTeHuManbHBIE M HENOTEHIIMAIbHEIE
cunbl. IloTeHnnanpHas SHEPrus. BTOpaSI
KOCMHUYCCKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b
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paboTHI HEMTOTEHITUATIBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON DHEPTrUn
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPTrUn

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 YpaBHenue bepHyim s uaeanbHon
WKHUJKOCTH

41 KonTponsHas paborta no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npenacraBieHui 0 Ipupoie

42 Ter1oThl. OcHOBHBIE NOJI0KeHUsI MKT.
Huddy3us. bpoyHoBckoe ABukeHHE
Crpoenue ra3000pa3HbIX, )KUJKUX U

43 TBEPJIBIX TeN. XapaKTep IBWKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 KonuuectBo Bemecta. [loctosiHHas
ABoraapo

45 Temneparypa. TemioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pewtenue 3amay

47 Wneanpusblii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue Menneneena-Knanelipona.
Pemenue 3amau

49 AbGcomoTHas TeMieparypa. 3akoH
JlanbTOoHa

50 N3omponeccel B UACAIBHOM Tase ¢

IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA
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51

I'paduueckoe npeacraBieHue
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBuenne MKT

53

Pemenue 3amau

54

CBs13b a0COTIOTHON TEMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpeHEN
KMHETUYECKOHN DHEPrUeH NOCTYNaTEIbHOTO
TEIUIOBOTO JIBH)KEHUS €€ 4acTHUIl

55

O0001IEHNE ¥ CUCTEMATHA3AINS 3HAHUHA 110
teMe "OcuoBst MKT"

56

KonTtponsHas padota o teme "OCHOBBI
MKT"

57

TepMoauHamMuyeckas cucrema. 3alaHue
BHEIIHUX ycnoBui jyuist T/l cuctemsl.
Brenraue 1 BHyTpeHHUE TTapaMeTPBhI.
[Tapametpsl T/l cucTeMbl Kak cpeaHue
3HAYE€HUs BEJIMYKMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMoOIMHaMUKH.
CamonpousBosibHas penakcauus T/]
CUCTEMBI K TEIJIOBOMY PABHOBECHUIO

59

Monenp uaeajibsHoTo ra3a B
TEPMOJIMHAMUKE. Y CJIOBUS MPUMEHUMOCTH
3TOU MOJEIIN

60

YpaBaenune MenpeneeBa-Knaneiipona u
BBIpaXKCHUE JI1 BHYTPEHHEHN SHEPrUuu

61

BoipaskeHue a1 BHyTpeHHEN SHEPTrUu
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OJTHOATOMHOTO UJICAJILHOTO rasa.
KBa3ucraTuecKkue U HeCTaTUICCKUE
MIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboThl 1o rpaduky mporecca
Ha pV-auarpamme

63

Tennonepenada kak crocod U3MEHEHUs
BHyTpeHHel sHeprun T]] cucremsl 6e3
COBEPUICHUS padOTHI

64

KonBekuus, TEMIOnpoBOIHOCTD,
W3JTy4YCHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYenpHast 1 MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeJIbHAs TEIJIOTa CTOPaHUS
TOILJINBA

66

Pacuér konuyecTBa TEIIOTHI IPH
Teruionepeaaye

67

[Tonsarue 06 anrabaTHOM TIpoIIEcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHI

68

KonmnuecTBo TemnoTsl u paboTa Kak MEpbI
M3MeHeHUs BHyTpeHHel snepruun T /1
CUCTEMBI

69

BTtopoii 3akoH TepMOIMHAMHKY IS
PaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTuMoCTh MPUPOIHBIX
MPOLIECCOB

70

HpI/IHHI/IHLI HeﬁCTBHH TCIIJIOBBIX MAIIIWH.
KIIJ1
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71

MaxkcumanibHoe 3HaueHue KITJ. [ukn
Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI HUCITOJIb30BaHUS
TEIUIOBBIX JBHUTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAOLIEH CpeJIbl

74

Pemenne 3amau

75

O0001IeHne U cCUCTEMAaTU3AIIMS 3HAHNUI 110
teme "Tepmonunamuka. TernoBbie
MaIIuHBL"

76

KonTponbnas paborta o teme
"TepmoarHamuka. TernaoBeie MalIuHbBI"

77

[TapooOpazoBanne 1 KOHICHCAIIHSL.
Hcnapenue u kurnenue. Y genbHas TEIIOTa
napooOpa3oBaHHs

78

Hacrrmennsie u HCHACBIIICHHBIC IapbI.
KadgecTBeHHAas 3aBUCUMOCTD INIOTHOCTH U
JAaBJICHUA HACBIICHHOT'O Iapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYpPhI KUIICHHUA OT JAaBJICHU B
KUIKOCTHU

79

BrnaxHocTh Bo3yxa. AGCONMIOTHAS U
OTHOCHTEIbHAS BIIAXKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHSI CBOMCTB
KpHUCTAJIJIOB
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82

[TnaBnenue u kpucTamau3anus. Y aenpHast
TertoTa tiasienus. Cyonumanus

83

Hedopmaruu TBEpIOTO Tena. PacTsokeHue
u cxarue. Casur. Monyns FOnra. Ilpenen

ynpyrux aedopmaruit

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépI[I)IX TCII. AHFapMOHI/ISM TCIIJIOBBIX
KoJieOaHUI YacTHUIl BEIIeCTBa

85

[IpeoGpa3oBanue s3Hepruu B (pazoBbIX
nepexojax

86

VYpaBHeHUe TEII0OBOro OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshxeHHe. KanuspHbie
aBJeHus. J{aBieHue moj CKpUBJICHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyrna
Jlannmaca

89

O00011IeH1E U CHCTEMATH3ALMSI 3HAHUH 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"

90

KontponpHas padoTa o teme "ArperaTHbie
cocTosiHus BemecTBa. Pa3oBbie Mepexoapl”

91

DIIeKTpU3aus Tesl U €€ MPOsBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
JURIIEKTPUKHU U MTOJTYIPOBOIHUKHI

92

OneMEHTAapHBIN MEKTPUIECKUI 3apsil.
3aKOH COXpaHEHMs JIEKTPUUECKOTO 3apsiia

93

B3aumopenicteue 3apsanoB. Toueunsie
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3apsabl. 3akoH Kynona

94

Pemenue 3amau

95

Dnektpuyeckoe nosie. Ero neiictBue Ha
AMEKTPUICCKHUE 3APSIJIbI

96

Hanpsxk€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[Tpo6ubIii 3aps. JInHUM HAPSHKEHHOCTH
aneKkTpudeckoro nois. OqHOPOIHOE
ANEKTPUYECKOE T0JIe

97

[ToTeHIMambHOCTH DJIEKTPOCTATUIECKOTO
nois. Pa3HoCTh MOTEHIIMAJIOB U
HaIpsDKEHUE

98

[TorenumansHast 3HEPTUS 3apsaa B
3NeKTpocTaTuueckoM rnose. [lorennnan
3JIEKTPOCTATUYECKOTO TIOJIS

99

CBs13b HaNPSHKEHHOCTH TOJI U PA3HOCTH
MOTEHIIMAJIOB JUISl 3JIEKTPOCTATHYECKOTO
oJIs

100

[IpuHIUIT CYTIEPIIO3UITUH DIIEKTPUUECKUX
noJien

101

Pemrenue 3agau

102

[Tone Toueunoro 3apsiaa. [lone paBHOMEpHO
3apsKEHHOU cepbl

103

ITosie paBHOMEPHO 3apsHKEHHOTO 10 00BEMY
mrapa. Ilojie paBHOMEPHO 3apsHKCHHOM
OECKOHEUYHOH IUIOCKOCTH

104

HpOBO,[[HI/IKI/I B DJICKTPOCTAaTUUCCKOM IIOJIC.
YcaoBue paBHOBECHS 3apsAa10B
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JIMDIIEKTPUKY U NIOJIYIIPOBOJHUKH B

105 ANEKTPOCTATUYECKOM II0JIC
Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJICHCATOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COEAMHEHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOI0 KOHAEHcaTopa

110 Pemrenue 3amau

111 JIBrKeHME 3apsyKEeHHON YacTHLBI B
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe

112 Pemrenue 3amay

113 O06001eHre 1 cucTeMaTu3alus 3HaHu| 1o
Teme "DnekTpudeckoe mnoie"

114 KonTtponsHas paboTa o tTeme
"Dnekrpuueckoe noie"
Cuina toxka. [TocTossHHBIN TOK. Y CIOBUA

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO
AIEKTPUYECKOTO TOKa

116 Hcrounuku toka. Hanpsbxenue u 3/1C

117 3akon OMa [uid ydacTKa Lenu.
DNEKTPUUYECKOE COMTPOTUBIICHHE
3aBUCHUMOCTh COMPOTUBIIEHUS O THOPOTHOTO

118 MPOBOJIHMKA OT €r0 JJUHBI U IUIOIIA N
MOTIEPEYHOTO CEUCHUS

119 VY enbHOE CONMPOTHUBIICHHUE BEIIECTBA.
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Pemenue 3amau

[TocnenoBarenbHOE, MapauIeIbHOE,

120 CMEIIAHHOE COSAMHCHHUE TTPOBOHUKOB !

121 Pacuér pa3BeTBIIEHHBIX JIEKTPHUECKUAX 1
nenieit. [IpaBuna Kupxroda

122 Pemenne 3amau 1

123 Pabora snexTpuyeckoro Toka. 3aKoH 1
Hxoyna —Jlenna

124 Pemrenue 3amau 1
MOIIHOCTH 3JIEKTPUUYECKOTO TOKA.

125 TemnoBast MOIITHOCTh, BRIACIIEMAas Ha 1
pesucTope

126 Pemienne 3amau 1

127 OJIC 1 BHyTpEHHEE CONTPOTUBIICHUE 1
HCTOYHHKA TOKA

128 3akon OMa Jy1si IOJTHOM (3aMKHYTOM ) 1
ANEKTPUYECKOU IIeTH

129 Pemtenue 3amay 1

130 MOoOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanmne 1

132 KonneHcarop B 11enu MOCTOSIHHOTO TOKa 1

133 Pewtenue 3amay 1

134 Permrenue 3agau mo teme "IlocToSIHHBIN 1
ANEKTPUYECKUH TOK"

135 Pemenne 3agau mo Teme "IlocTOSIHHBIN 1
ANEKTPUYECKUH TOK"

136 Pemenne 3amau no teme "IlocTosTHHBII 1
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ANEKTPUUECKUHN TOK"

137

O06o00mIeHre U cucTeMaTu3aus 3HaHUK TI0
teme "[locTosIHHBIHN 1eKTpuyecKuil ToK"

138

KonTtposnsHas paboTa o teme
"IloCTOSIHHBIN 37eKTpUYECKU TOK"

139

DneKTpudecKast MPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIEKTPHUECKUI TOK B METAJIIAX.
CBepXnpoBOIMMOCTb

140

DneKTpUUYECKUi TOK B pacTBOpax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapazes
JUTSL DJIEKTPOJIN3a

141

DJIEKTpUYECKH TOK B razax. [lnazma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie mpubopbl

143

DJIEKTPUYECKHI TOK B MOJYIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DuU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HANPSIKEHUS B
L[ENU IOCTOSTHHOTO TOKA MPY MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" wiu "3HaKOMCTBO ¢ IIUPPOBOIt
naboparopueit o ¢usuke. [Ipumepsr
u3MepeHus: (GU3NYECKUX BETUYHH MIPH
MOMOIIY KOMITBIOTEPHBIX TaTYHKOB"

146

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3y4ueHre HepaBHOMEPHOTO JIBUKEHUS C
LEJIBIO OIIPEACIICEHUs] MTHOBEHHOU
ckopoctH"
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147

®u3NYEeCKUN IIPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus Ipu
MPSMOJIMHEHHOM PaBHOYCKOPEHHOM
NBIDKEHUHU 110 HAKJIOHHOM INIOCKOCTH" MIIH
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

@uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue yckopeHusi CBOOOJHOTO
nageHus" win "M3ydyeHue aBuxKeHUs Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

149

®u3N4eCcKUil NPAKTUKYM IO TEME
"N3ydyeHue NBUKEHUS TeJla M0 OKPYKHOCTH
C MTOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYECKOr0 MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3MmepeHue paBHOICUCTBYIONIEH CUIIbI
MIpH IBIKEHUU OpycKa M0 HAKIOHHOM
mwrockoctu" i "[IpoBepka rMIOTE3bI O
HE3aBHCHUMOCTHU BPEMEHU JABWKEHUS Opycka
110 HAKJIOHHOM TJIOCKOCTH Ha 33aJJaHHOE
paccTosiHUE OT €ro Macchl"

151

Ou3nyecKuil MPakTUKyM IO TEME
"HccnenqoBanue 3aBUCUMOCTH CHIT
YOPYTOCTH, BOSHUKAIOIINX B MIPYKUHE U
pe3uHOBOM 00pa3sie, oT ux aeopmarun”
nnu "M3yueHne IBUKEHUSI CUCTEMBI Te,
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CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
nérkuit 0J10K"

152

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3mepenne ko3 HuIenta TpeHus mno
BEJIMYMHE YII0BOro KO3 UIIUEHTA
3apucumoctu Frp(N)" nnu "Hccnenosanue
JBUKEHMs OpycKa 10 HaKJIOHHOU
IJIOCKOCTH C MEPEMEHHBIM KOAIPPHUIIUEHTOM
Tpenus" wnu "M3yueHue 1BUKEHUS Tpy3a
Ha Bajly Cc TpeHHeM"

153

®u3N4eCcKuil IPAKTUKYM I10 TEME
"UccnenoBanue yciIOBU paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO OCh BpameHus"
niu "KoHCTpynpoBaHUE KPOHIITEHHOB U
pacuér cui ynpyroctu" unu "U3yuenue
YCTOWYMBOCTH TBEPAOTO TEJIA, UMEIOIIETO
IJI01aab ONOpPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepenune nMmmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenue cuiibl
TATH, CKOPOCTU MOJIENIN JIEKTPOMOOUIIS U
MOIIHOCTH cuiibl TATK" uin "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunel" win "MccnenoBanue coxpaHeHUs
HMITYJIbCA MPU YIPYTOM B3aUMOJIEHCTBUU"
nnu "M3MepeHrne KUHETHYECKOM SHEpr U
TENa 10 TOPMO3HOMY ITyTH"

155

DuU3NYECKUN IIPAKTUKYM I10 TEME
"N3y4ueHne U30TepMUUECKOT0 IIpoLecca
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(peKOMEeHIOBaHO MCIOJIB30BAHNE
udpooit mabopatopun)" wim "M3yueHue
n30Xx0pHOTO Mnpoiiecca” unu "U3yuenue
nzobapuoro npouecca" uinn "IlpoBepka
ypaBHEHUS COCTOSTHUS"

156

PuU3NYECKUH IPAKTUKYM 110 TEME
"N3mepenue yaenpHON TemIoEMKOCTH" UITN
"UccnenoBanue mpoiiecca OCThIBaHUS
BemecTBa" nin "Mccnenosanue
aaunabatHoro npouecca” uian "M3yuenue
B3aMMOCBSI3U SHEPTHH MEXMOJIEKYIISIPHOTO
B3aMMO/ICHCTBYSI U TEMITEPATYPHl KUTICHHS
JKUIKocTen"

157

DU3NYECKUH TPAKTUKYM 10 TEME
"N3ydyeHne 3aKOHOMEPHOCTEMN UCITapeHUst
skunkocter" nm "M3Mmepenue ynenbHoi
TEIUIOTHI TUIaBJeHus Jibaa" unu "N3yuenue
CBOMCTB HACBHIIICHHBIX APOB'" WU
"U3mepenune abCOMOTHON BIAKHOCTH
BO3JlyXa M OlLIEHKa Macchl MapoB B
nomenieHun". Msmepenue kodppunnenra
MMOBEPXHOCTHOTO HATSKEHUS

158

dusnueckuil NpakTUKYM 10 TeEMe
"HaGnroneHnue npeBpalieHus SHepruu
3apsHDKEHHOTO KOHJIGHCATOPa B SHEPrUI0
n3iydeHus ceeroanona’ uimm "Msydyenne
IIPOTEKAHUS TOKA B LIETH, COEpKaLIEN
koHJeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHUUAIOB (HAIPSHKEHUS) TIPH
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HOCJIEJ0BAaTEIbHOM COEANHEHUN
KOHJIEHCaTOpoB"

159

Pu3NYEeCKU IPAKTUKYM 110 TEME
"WccnenoBanye CMEIIAHHOTO COCAUHECHUS
pesuctopoB" wiu "M3Mepenue yneapHoro
CONPOTUBIIEHUS TPOBOJAHUKOB" WIIH
"UccmenoBanye 3aBUCHMOCTHU CUIIBI TOKA OT
HaIpsDKEHUS JTs1 JIAaMITbl HaKaJIuBaHUs "

160

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Habmnronenune anextponuza" uimm
"N3mepenue 3apsaa 0OJHOBAJIEHTHOIO MOHA"
niu "HccnenoBaHue 3aBUCUMOCTH
COTPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU quoaa"

161

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3alMsl 3HaHU 110 TeMe
"KunemaTtuka"

162

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"Jlmnamuka"

163

PesepBusiit ypok. O600mIeHE U
cucTeMatu3anus 3HaHuH 1o Teme "CraTtuka
TBEpAOro Tema"

164

PesepBuslit ypok. O600mIeHE U
cucTeMaTu3als 3HaHui 1o TeMe "3aK0HEBI
COXpaHEHUs B MeXaHUKe"

165

PesepBHriit ypok. O600IeHEe U
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cucreMarusausa 3HaHui 1mo treMe "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOM Teopun"

166

PesepBHsIit ypok. O600IICHNE 1
cHCTEMAaTH3alMsI 3HaHUI 110 TEME
"TepmoauHamuka. TeraoBsie MalIuHb"

167

PesepBHsIit ypok. O600IICHNE 1
CHUCTEeMaTH3aIMsl 3HAHUH 110 TEME
"ArperatHble COCTOSIHHSI BEIIECTBA.
®dazoBble Iepexoap"

168

Peseprubrit ypok. O6001eHNE 1
cCUucreMatTu3sanus 3HAaHUH 10 TEME
"Onexrpuueckoe noie"

169

Peseprubrit ypok. O6001IeHNE 1
cUCTEeMaTH3alusl 3HAaHHUH 10 TeMe
"IToCTOSTHHBIN ANEKTPUUECKUN TOK"

170

Pesepsubrit ypok. O6001IeHNE 1
cucrTeMarusanys 3Haguii mo reMe "Toku B
pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16
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11 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobusie | Hpaxrireckie u3yueHusi | oOpa3zoBaTejibHbIE
padoTsbI padoThbI pecypest
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'mnore3a Ammepa
Bekrop maruutHON mHAyKuuu. [IpuHmn
2 CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarauTHO€ T0JIe TPOBOTHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBI>KeHME 3apsHKEHHON YaCTHUIIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3amau
Pa6ota cunbl Jlopenna
10 Pemtenue 3amay
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, rnapa- 1 InaMarHeTuKu
12 OcHOBHBIE CBOWCTBA (peppOMarHEeTUKOB. 1
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[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3agau mo reme "MarautHoe noJie"

14 Pemenne 3amag o reme "MarautHoe nosie"

15 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU

16 OC unayKIuu

17 3aK0H 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anekrtpuueckoe noJsie. Toku @yko

19 OJIC MHAYKIMY B IBUOKYIIAXCA
MTPOBOTHUKAX

20 Pemrenue 3amay

21 [IpaBuso Jlenma

99 NuayktuBHOCTH. KaTylika "HIYKTUBHOCTH
B IIENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme
"OnexTpoauHamuka'

08 Konebarenruas cuctema. CBOOOIHEIE
konebanus. 'apMoHUYecKue KoeOaHus

29 Kunemarnueckoe u TMHaAMHYECKOE
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OIIMCAaHME KOJIeOATEIbHBIX IIBI/I)KGHI/II;'I

DHepreTuyeckoe onucanue. BeiBos
IUHAMHUYCCKOT'O OITMCAHUA FapMOHI/I‘-IeCKI/IX

30 KOJIEOaHUW U3 UX DPHEPTETHUECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u ¢aza Kosebanui
[lepuon u yactora kosiebanuii. [lepron
MaJIbIX CBOOOIHBIX KOJICOaHUIA

32 MaTeMaTuueckoro masitHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaeOaHus. BeiHyX1eHHbIE
Kosebanus. Pezonanc

34 ABTOKONEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koudepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O06001eHre u cucTeMaTu3alus 3HaHu| 10
teme "MexaHuuyeckue KoyuebaHus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IbI

39 3apsia KOHJIEHCATOpa C aMIUTUTYAON CHIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEHUsI SHEPTUHU B UACaTbHOM
KoJiebaTeTbHOM KOHTYpE

41 3aTyxarlue 3IeKTPOMArHUTHbIE
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Kosebanus. BeiHyKaeHHbIE
ANIEKTPOMArHUTHBIC KOJICOAHHSI

[TepemenHsblii TOK. Pe3ucTop u KOHAEHCATOD

42 B IIETIA IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B IIENTH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lenu
MIEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICHCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA W HAIIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu

47 Pemenue 3agau
WneansHbIif Tpancopmarop.

48 [TpousBoicTBO, IEpenaya U NOTpeOIICHHE
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU IIPU MTPOU3BOJICTBE

49 anektpos3neprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpOMarHuTHbIE KosieOaHus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOITH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa
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Wudpassyk u ynbprpassyk. LllymoBoe

%6 3arpsi3HEHUE OKPYKaIOLIEN Cpeibl

o7 Pewrenne 3anau

58 DneKTpOMarHuTHbIE BOJHBL. M3nyuenue
AIEKTPOMATrHUTHBIX BOJIH

59 DHeprus MEKTPOMArHUTHBIX BOJTH.
CBOIICTBA AJIEKTPOMArHUTHBIX BOJTH
[Ikana 31eKTpOMarHUTHBIX BOJIH.

60 [TpumMeHeHue IIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY
[TpuHIUIBI PATUOCBI3U U TEICBUICHHSL.

61 Pannonokamus. DnekTpoMarHuTHOE
3arpsi3HeHUE OKPYKarolel cpeibl

62 Kontponsnas padota o teme "Konebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHUsI CBETa

65 Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkaio
[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.

66 [TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yrol MOJHOTO BHYTPEHHETO
OTpaKeHUS

67 Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB

OTPAKCHUS U ITPECIIOMIICHUA CBCTA
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Xon yder B mpusMe. Jlucnepceus csera.

68 .
CrnoxHslil coctaB 6emnoro cera. Liper

69 JInn3bl. POKYCHOE PACCTOSIHUE U
ONITHYECKAs CUJIa JIMH3BI

70 [TocTpoenue n300paskeHMi B TMH3aX U UX
CUCTEMax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300pakeHUH, OTYYaEMbIX C IIOMOIIIBIO
JIUH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenue 3amau. [Ipenens npuMeHIMOCTH
reoOMEeTPUYECKON ONTUKHI

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

75 Jucniepcus cBera

76 Hurepdepennus cBeta

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBHS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 JudpakuronHas pemeéTka. Y cloBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemtenue 3amay

83 [TonepeyHOCTh CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amgau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE
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O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

86 teme "OnTuka" L

87 KonTtponesHast padota o Teme «OnTuka» 1
['paHUIBI MPUMEHIUMOCTH KJTACCUICCKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycmosue

90 npudMHHOCTH. OTHOCHUTEIIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeUICHUE BPEMEHH U
COKpAIIIEHUE JUTHHBI

01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM 1
YaCTHULIbI

92 CBs3b MaccChl € SHEPTUEH U UMITYJICOM 1
PETMATUBUCTCKON YaCTHUIIBI. DHEPTHS TTOKOS

93 PaBHOBecHOE TeTUIOBOE M3TyYeHUE 1

94 3akoH cMelenus Buna 1

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprus U uMNynbc GpoToHa 1

97 ®ororddext. OnbiTel A. I'. CToneTona. 1
3akonbl pororddexTa

08 VYpasHenue DitHinTeitHa 715 GoTodPdexTa. 1
"Kpachas rpanuna” gotosdpdexra

99 JaBnenue cBeta. OnbiTel 1. H. JIeOGenena 1

100 BosHOBBIE CBOICTBA YacTHIL
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Bounnsl e bpoiiis. JlnuHa BOJIHBL 1€

101 Bpoiins 1 pa3mepsl 00J1aCTH JIOKATH3AIAH
JBH>KYLIEHCS] YaCTULbI

102 KopnyckynsipHO-BOJHOBOM Jyanu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAIIAX
Criennurka u3mMepeHuit B MUKPOMUPE.

104 CooTHOIIIeHHs HEOTIPECIIEHHOCTE!
I'eitzenbepra

105 Pemenne rpaduyeckux 3aaaq

106 Pemenue pacuéTHBIX 3a1a9
KontponbHas padoTa mo temam: "OCHOBBI

107 CTO", "KopmyckyaspHO-BOJIHOBOI
nyansm"

108 OnBITHI MO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[Tnanerapnas mozaens aroma Pesepdopaa

109 [Toctynater bopa

110 Bupel ciektpoB. CrieKTp YpOBHEHM SHEPTrUM
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 HBanenko. 3apsg 1 MacCOBOE YKCIIO siapa.
N3otonel. PagnoakTuBHOCTH
3aKoH paJMoaKkTUBHOTO pacnajaa. CBoicTBa

114 NOHU3UPYIOLIETO U3IydeHus. Binsuue

PaANOAaKTUBHOCTH HA KUBBIC OPraHNU3MBbI.
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Jo3umerpus

115

DHeprusi CBSI31 HYKJIOHOB B sijipe. SiepHbie
cwibl. Jledext maccel sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [Ipobremsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTESA.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIACPHOI
SHEPreTUKHU

116

Mertoas! perucTpaluy U UCCIEeI0BAHNS
3JIEMEHTapHbIX YacThll. OyH1aMEeHTAIbHbBIC
B3aMMOJENCTBHS. baproHbl, ME30HBI 1
nentonsl. [IpencraBnenue o CtanmapTHOM
Mo enu. KBapk-riirooHHast MOJIENb aJpOHOB

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprusi. EnnHCTBO (hU3mdeckoit KapTHHBI
MHpa

118

DTanbl pa3BUTUSA aCTPOHOMUHU. 3HAYECHHUE
aCTPOHOMHHU

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS IPUPOIHI KOCMHYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEI0OBAHUMI

120

COBpCMeHHHC OIITHYCCKHUEC TCICCKOIIBI,
PaTUuOTCIICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTpOHOMUSA

121

Bun 3Bé3nH0ro Heba. Co3pesnus, sspkue
3BE3/1bI, TUIAHETHI, UX BUUMOE IBUKCHHE

122

Conueunas cucteMa. Conuie. ConHeunas
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akTUBHOCTb. MicTounuk sueprun CosHila u
3BE3

123

3BE3/1bl, UX OCHOBHbIE XapaAKTEPUCTHKHU.
Jnarpamma "creKkTpajabHbINA KJIacc —
CBETUMOCTD"

124

3BC3I[I)I TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Buyrpennee ctpoenue 38€31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHN U
spororuu CoHIa U 3BE37. DTaIlbl JKH3HHU
3BE3]

126

Mneunsiii [Iyre — Hama ['amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B SIAPAX raJakTHK

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xabb6ma. Teopus bonbiioro B3peiBa.
PennkroBoe nznydeHue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUHN TPAKTUKYM 10 TEME
"UccneqoBanre MariUTHOI'O I10JIS
MOCTOSTHHBIX MarHUTOB'" MJIN
"UccneqoBaHue CBOMCTB
dbeppomarnerukoB" unu "HMccnenoBanue
NEMCTBHS MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM"

131

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"N3mepenue cuibl AMnepa nnm "HM3ydenne
3aBUCHUMOCTH CHJIBI AMIIepa OT CHJIBI TOKa"
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unu "OnpeneneHue MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

132

Pu3NYEeCKU IPAKTUKYM 110 TEME
"NccnenoBanue siBICHUS
JIEKTPOMArHUTHOM MHAYKIMU" WK
"Onpenenenre HHAYKIIMH BUXPEBOTO
MarHuTHOTO noJs"

133

®uU3NYEeCKU IPAKTUKYM I10 TEME
"UccnenoBanue siBICHHUS CAMOUHIYKITUN"
nin "COopka MOAENHU 3JIEKTPOMAarHUTHOTO
reseparopa"

134

®u3N4eCcKuil IPAKTUKYM IO TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U IPYKUHHOTO
MasTHUKOB"

135

DU3NYECKUH TPAKTUKYM 10 TEME
"[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasiTHUKE"

136

DuU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOI0 TOKa Yyepes
MIOCJIEIOBATENILHO COETMHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" Hin
"UccnenoBanue paboThl HCTOYHUKOB CBETA
B LIENH IEPEMEHHOI0 ToKa"

137

dusnueckuil NpakTUKYM 10 TEMe
"N3y4yeHne napameTpoB 3ByKOBOU BOJIHBI"

138

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3mepenune nokasaTelis MpeloMIICHUS
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crexna" win "l[lonyyenne n3o0pakeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U JUH3bI"

139

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEIIeCTBa (Ha MpuMepe
xuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PACCTOSIHUSI PACCEHBAIOIIIAX
uH3"

140

@u3N4EeCKU IPAKTUKYM I10 TEME
"Habmonenne nudpakuun, nHTephEepeHInmn
U noJisipu3anuu ceera’”

141

®u3N4eCcKuil IPAKTUKYM IO TEME
"Onpenenenre UMNyJabCa U SHEPTUA
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

142

DU3NYECKUH TPAKTHUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka na
OCHOBe HcciienoBanus Gororddexra"” nim
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOMO/ OT HalpsDKeHU"

143

Ou3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOT0 BOJIOPOJIa U U3MEPEHUE
nocrosiHHOM Punbepra"

144

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue paioakTUBHOTO (hoHA €
HCII0JI30BAHNEM J03UMETpa" WK

66




"N3yueHue noryiomnieHus: 6era-4acTuil
amroMuHuem"

145

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaOimroaenus 38€31HOr0 Heba
HEBOOPYKEHHBIM TJTa30M C UCTIOJIh30BAaHUEM
KOMITBIOTEPHBIX ITPUIIOKCHHH TSI
OTIpeICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nust CeBepHOTO MOTYIIAPHS U SIPKHE
3BE31pI" mim "HaOnroieHus B TEJIECKOI
JIyHBI, JIAHET, TYMAaHHOCTEH 1 3BE3THBIX
CKOIUICHUH"

146

O0001Ienre ¥ cucTeMaTH3ays 3SHAHWH.
Ponb ¢usuku u actpoHOMUHU B
SKOHOMMYECKOM, TEXHOJIOTHICCKOM,
COITMATLHOM M ATHYECKOM cdhepax
JEATeIIbHOCTH YCIOBEKA

147

OO6o01enre U cucTeMaTu3alus 3HaHUH.
Ponp u MecTo pu3HMKM U ACTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Posp pusndeckoii Teopur B popMUPOBAHUT
MPEJICTaBICHHUH 0 (PU3NYCCKOM KapTHHE
MHpa, MeCTO (PU3UUECKON KapTHHBI MUPa B
00I11eM psITy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHU O IPUPOIE

149

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO
teme "Kunematuka"
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O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

150 teMe "Kunemaruka"

151 O00011IeHrEe ¥ CHCTEMAaTH3aLKs 3HAHUH 110
teme "Jlunamuka"

152 O00011IeHNE ¥ CUCTEMAaTH3aLIMs 3HAHUI 10
teme "Cratuka TBepaoro tena'

153 O06o001Ienre ¥ cucTeMaTH3ays 3HAHUH 110
Teme "3aKOHbI COXpaHEHUs B MeXaHuke"
O06o001Ienye ¥ cucTeMaTu3ays 3HAaHUH 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOMN
Teopun"

O0o001Ienre ¥ cucTeMaTH3ays 3HAHUH 110

155 teme "Tepmonnuamuka. TermnoBeie
MaIlIuHBL"

O0001Ienre ¥ cucTeMaTH3alys 3HAHWH 110

156 TeMe "ArperaTHbIe COCTOSTHUS BEIECTBA.
®dazoBbIie Iepexoabl"

157 O0o001Ienre ¥ cucTeEMaTH3aIMs 3HAHUH 110
Teme "DnekTpuueckoe mnosie"

158 O0o001Ienre ¥ cucTeEMaTH3aIMs 3HAHUH 110
teme "TloCTOSTHHBIN ANeKTpUUECKUN TOK"

159 O0o001Ienre U cucTeEMaTH3aIMs 3HAHUH 110
teme "Toku B pa3nuyHbIX cpenax"

160 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
teMe "MarautHoe nosie"

PesepBHrlit ypok. O600IeHE U

161 CHCTEeMaTH3aIus 3HaHUH 10 TeMe

"DJeKTpOMarHuTHas UHIyKIus"
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162

PesepBHelii ypok. O600IIeHNE 1
CHCTEMAaTU3aLMA 3HAHUH 110 TEME
"Mexannyeckue koiaedanus"

163

PesepBHeIit ypok. O600IICHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"JyeKTpOMarHuTHbIE KoseOanus"

164

PesepBHblit ypok. O60011IeHNE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

Peseprubrit ypok. O6001eHNE 1
cucreMaru3anug 3Haaui mo reme "Onruka"

166

PeseprubIit ypok. O6001eHre u
cucTeMatu3anys 3Hagui mo reMe "OCHOBEI
CTO"

167

Peseprubrit ypok. O6001IeHNE 1
cUCTEeMaTH3alusl 3HAaHHUH 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

168

PeszepBubIit ypok. O6001IeHNE U
cucTeMatusanys 3HaHui mo reme "duznka
aroma"

169

PesepBusiit ypok. O600mIeHE U
cucTeMaru3anys 3HaHui mo reme "duznka
ATOMHOTO Spa U JIEMEHTapHBIX YacTuI"

170

PesepBHrlit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OneMeHThl acTpoPpu3nKu"
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

170

16
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

» ®duswnka, 10 kiracc/ Mskumes I'.5., Byxosues b.b., Corckuit H.H. mo penakiueit
[MapdenTreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBenienne

» ®usuka, 11 kmace/ Msikumies I'.J1., Byxosnes b.b., Uapyrun B.M. nox penakmueit
[TapdentneBoit H.A., Akunonepnoe obmectso «M3natenberBo «IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU

HUHTEPHET
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