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1. HIOACHUTEJIBHASA 3AIITMCKA

VYuebubiii npenmer «®dusnka» BXOAUT B 00MIEOOpa30BATEIbHBINA IMKI, TOALUKI
o0s3aTeNbHbIe yuyeOHbIe TPEMETHI U YUTACTCS Ha IIEPBOM Kypce 00yueHHUsI.
YueOnslii npeamer «Duznka» u3ydaeTcst Ha yriayOJIeHHOM ypOBHE.
1. Ilporpamma mo ¢Qusuke 06a3z0BOro ypoBHS Ha YpPOBHE CpEAHEro o0Iero oodpa3oBaHuUs
pa3paboTaHa Ha OCHOBE IIOJOXKEHHUH M TpeOOBaHUM K pe3yiapTaTaM OCBOEHHSI OCHOBHOM
0o0pa30BaTeNIbHOW  MpOrpaMMbl, HNpPEACTaBICHHbIX B dDeaepanbHOM TIOCYAapCTBEHHOM
00pa30BaTEeIbHOM CTaHJIapTe CPEJHEro 001Iero oopa3oBaHus, a TaKxkKe ¢ yuéToM (erepaibHOM
IporpaMMbl BOCHHMTAHUS M KOHLENIMM MpenojaBaHus ydeOHoro mnpeamera «dDusuka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoil ®enepanuu, peanu3ylOIIUX OCHOBHBIE
00pa30BaTeIbHbIE IPOTrPAMMBI.
2. CopepxaHue mHporpamMMmbl Mo (QHU3MKE HAMPaBICHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
HAY4YHOH KapTUHBI MUpa 00ydaroluxcs npu o0ydyeHuu ux (usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-/EATEIbHOCTHOr0 mnoaxona. IlporpamMma 1o ¢u3uke COOTBETCTBYET
TpeboBanusM DeneparibHOr0 TrOCYJapCTBEHHOTO OOpPa30BaTENBbHOIO CTaHAApPTa CPEIHEro
obmiero 00pa3oBaHUs K IUIAHUPYEMBIM JIMYHOCTHBIM, NPEAMETHBIM U
MeTanpeIMETHBIM pe3ysibTaTam O00y4eHHs, a TAaKKe YYUTHIBAET HEOOXOIMMOCTb
peanu3ali  MEXIPEAMETHBIX CBA3€H (U3MKM C €CTECTBEHHO-HAYyYHBIMU Yy4YEOHBIMHU
npeaMeramu. B Hell onpenenstoTcs OCHOBHBIE 1EM U3yYeHHs (PU3UKU HA YPOBHE CPETHETO
obmrero oOpa3oBaHusl, TUIAHUPYEMBIE Pe3yJbTaThl OCBOCHHUS Kypca (MU3WKU: JTHYHOCTHBIC,
MeTalpeIMeTHbIe, IpeAMETHbIE (Ha 6a30BOM YpOBHE).
3. IIporpamma no ¢u3Mke BKIIOYACT: IUIAHUPYEMbIE PE3Y/IbTaThl OCBOCHMSI Kypca (U3HMKU
Ha 06a30BOM YpOBHE, B TOM UHCJE IMPEIAMETHbIE pPEe3yJlbTaThl MO rojaM OOy4YeHUs;
cojiepkaHue yueOHoro mpeamera « Pu3rKay 1mo rojgaM 00yueHus.
4. Ilporpamma 10 (QU3NKE MOXET OBITh HCIOJIb30BaHA YUUTEISIMU KaKk OCHOBa IS
COCTaBJIEHUSI CBOMX paboumx mporpamm. Ilpum pa3pabotke pabouell mnporpammsl B
TEMAaTUYeCKOM IUJIAHUPOBAHUHU JIOJDKHBI OBITh Y4TE€HBl BO3MOXKHOCTH HCIIOJIb30BaHUS
ANIEKTPOHHBIX  (UUGPOBBIX)  00pa3oBaTENBHBIX  PECYpPCOB,  SBJISAIOIIMXCS  y4eOHO-
METOAMYECKUMH MaTepualaMu (MyJIbTUMEIUNHHBIE MPOTrpaMMbl, 3JEKTPOHHBIE YYEOHUKH H
3a/la4yHUKH, DJIEKTPOHHbIE OMONIMOTEKH, BUPTyallbHbIE J1a0OpaTOPUHU, UTPOBBIE MPOrPaMMBI,
KOJUIEKIIMM LU(POBBIX 00pa30BaTEIbHBIX PECYPCOB), PEATU3YIOIIMMU JUIAKTHUYECKUE
BO3MOXXHOCTH HMH(OPMaIlMOHHO-KOMMYHHKAIIUOHHBIX TEXHOJIOTHM, COJIep)KaHuEe KOTOPbIX
COOTBETCTBYET 3aKOHOAATEILCTBY 00 00pa3oBaHUHU.
5. IIporpamma mo u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUUTENEH U MPe10CTaBIseT
BO3MOXHOCTb JUISI peaTu3aliiy pa3IndHbIX METOANYECKHX MOIX010B K OpraHU3aIlH 00yueHHs
¢bu3KKe NpH YCIOBUU COXpPaHEHUS 00s3aTeNIbHOM YacTH co/Iep KaHus Kypca.
6. ®u3mnKa Kak HayKa 0 HanboJjee OOIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KA4eCTBE y4eOHOTO
IpeIMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUN 00 OKpYKaroIleM MUpE.
[IkonbHBIA Kypc (QHU3UKH — CHUCTEMOOOpa3yloIuil JUIsl eCTeCTBEHHO-HAYYHBIX Y4YeOHBIX
NPEIMETOB, IOCKOJIBKY (M3WYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHUEH, Ouosoruei, puzndeckoit reorpadueil u acrpoHomueil. Mcrnons3oBanue u
aKTUBHOE PUMEHEHHE (PU3NYECKUX 3HAHUHN OTIpeesIIeT XapaKkTep U pa3BUTHE pa3HOOOpa3HbIX
TEXHOJIOTUI B cpepe IHEPreTUKU, TPAHCIOPTA, OCBOCHUS  KOCMOCA, MOJYYEHUS  HOBBIX
MaTepHaJIOB C 3aJJaHHBIMM CBOMCTBaMHU W Apyrux. M3ydyeHnue (pu3nKku BHOCUT OCHOBHOHM BKJIaJ
B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOW KApTHHBI MHpa OOydarommxcs, B (HOpMHUPOBAHHE
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YMEHUH MpPUMEHATh HAy4HbI METOA TO3HAaHUS NPU BHIIOJHEHMH HMH Y4eOHBIX
UCCIICJOBAHUM.

7. B ocHOBY Kypca (HM3MKM CpeqHEW IIKOJIBI TOJOXKEH psa HAeH, KOTOpbIe MOXHO
paccMaTpUBaTh KaK MPUHLMIIBI €70 IIOCTPOEHUS.

Wnes 1esnocTHOCTH. B COOTBETCTBUM C HEW KypC SIBISAETCS JIOTHYECKU 3aBEPUICHHBIM,
OH CONCPXHT Marepuajl M3 BCeX pa3leioB  (U3MKH, BKIIOYACT KaK BOIPOCHI
KJIACCUYECKOH, TaK ¥ COBPEMEHHOMN (U3UKH.

Wnes renepanuszanuu. B cooTBeTcTBHM C Hell marepuan Kypca GU3MKH OObEIHMHEH
BOKpYT (pusnueckux teopuil. Benymum B kypce siBiiseTcst GopMUpPOBaHUE MTPEICTABICHUN O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BEUIECTBE U IOJIE.

Wnes rymanurtapusanmu. EE  peasmsanms  mpeanosaraeT  HUCHOJb30BAHUE
TYMaHUTApPHOTO MOTeHIUANa (U3NYECKON HAYKH, OCMBICICHHE CBS3HM Pa3BUTHs (PU3MKH C
pa3BUTHEM oOuiecTBa, a TaKxKe C MHUPOBO33PEHYECKUMHU, HPABCTBEHHBIMH U
HKOJIOTMYECKUMU IIpoOieMaMu.

Wnesa npuxnagHod HamnpaBieHHocTH. Kypc ¢u3suku mpesmonaraer 3HaKOMCTBO C
LHIMPOKUM KPYTOM TEXHMYECKHX M TEXHOJOTMYECKHX NPUIOKECHUM H3YYEHHBIX TEOPHUH U
3aKOHOB.

Wnes skonorusanuu peains3yercsl MOCPEICTBOM BBEJIEHUS JIEMEHTOB COJEpKaHUS,
MOCBALIEHHBIX YKOJIOTUIECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKA W  TEXHOJOIMH, a Takke OOCYXIeHHMs  MpoOJieM  palHOHAIBHOIO
HIPUPOONOIB30BAHUS U SKOJIOTUYECKON 0€30MacHOCTH.

8. CTep)kHEBBIMU 3JIEMEHTaMH Kypca (HU3UKU CpeIHEH LIKOJbl SBISIOTCA (U3UUECKUe
TeopuH ((hOopMHpPOBaHHE NPEACTABICHUH O CTPYKTYpe MOCTPOCHMs (PU3MUECKOW TEeOopHuH,
poiau (yHIAMEHTAlbHBIX 3aKOHOB M TPHHIUIOB B COBPEMEHHBIX IIPEACTaBIECHUSAX O
IpUpOJIe, TPAHUIIAX IPUMEHUMOCTH TEOPUM, /Il ONUCAHUS €CTECTBEHHO-HAYUHBIX SBJICHHUM
U TIPOLIECCOB).

9. CucTeMHO-AESTETbHOCTHBIN MOIX0/ B Kypce (GU3NKH peaTu3yeTcs IpexkIae BCEro 3a CUET
OpraHHu3aIH SKCIIEPUMEHTAIBHOMN 1eATEIbHOCTH 00yJaronXCs.

Jlnst 6a30BOro ypoBHs Kypca (PU3MKH — 3TO MCIIOJIb30BAaHUE CUCTEMBI (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX 3KCIEPUMEHTOB M J1a0OpaTOpPHBIX paboT, KOTOpblE B MporpamMme IO
¢u3uke 00beMHEHBl B OOIIMI CIUCOK YYEHMUYECKHX MPAaKTUYEeCKUX paboT. BeigeneHue B

yKa3aHHOM IIepeyHe J1abopaTOpHBIX paboOT, MPOBOAUMBIX JJS KOHTPOJI WU OLICHKH,
OCYILECTBIISETCS y4aCTHUKAMHU 00pa30oBaTENBLHOIO mporecca UCXOAs U3
OCOOCHHOCTE  TMJIAaHUpOBaHUSA U OCHAILIEHHS kaOuHeTa ¢uzuku. [Ipu sTom

oOecrieunBaeTcs OBJIaJIeHNE 00Y4aIOIIMMUCA YMEHUSIMU IPOBOJINUTH KOCBEHHBIE U3MEPEHUS,
HUCCIICAOBaHUA 3aBUCHUMOCTEHN CbI/I?)I/I‘IeCKI/IX BCJIIMYHMH W IMOCTAHOBKY OIIBITOB IO ITPOBEPKE
MPEAJIOKEHHBIX TUIIOTE3.

10. Bonpiioe BHUMaHUE yAEAETCS PEIICHUIO PACYETHBIX U Ka4YeCTBEHHBIX 3a1a4. [Ipu sTom
JUISE pacu€THBIX 3a7a4 MPHOPUTETOM SBISIFOTCS 3a7auyd C SIBHO 3alaHHOW (u3udeckon
MO/IEJIbIO, MTO3BOJISIONINE TPUMEHATh U3YUECHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK U3 OJHOTO
pasnena Kypca, Tak ¥ MHTETpUPYs 3HAHHUS W3 Pa3HbIX pa3aenoB. [ KauecTBEHHBIX 3aaad
MMPUOPUTETOM SABJAKOTCA 3adaHUSA Ha o0BsICHEHNE IMPOTCKAHUA CI)I/ISI/I‘IeCKI/IX SIBJIEHUA U
MIPOIIECCOB B OKPY’KAIOIICH KU3HU, TpeOyromue BEIOOpa GU3NIECKON MOIETH VISl CUTYaIluu
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

11. B cootBercTBUU ¢ TpeboBaHUsIMU DenepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEILHOTO

PIT OVIIL.01.06 Y ®dusuka Crpanuia 5 u3 85



CTaHJapTa CPeaHEro oOIIero oOpa3oBaHUs K MaTepHAIbHO- TEXHHUYECKOMY OOECIICUCHHIO
yueOHOT0 mportiecca 6a30BbIi YpOBEHb Kypca (PU3UKH B CPeTHEH MIKOJIE TOJIKEH N3Y4aThCs B
YCIOBHAX MPEAMETHOro KaOMHeTa (PU3UKU WM B YCIOBHSIX MHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTeCTBEHHO-HAYYHOTO IMKIa. B kaOuHere Qu3uku JTOJIKHO OBITh
HeoOxoauMoe J1abopaTopHoe 000pyAOBaHWE JJIS BBHITIOJHEHUS YKa3aHHBIX B IpoOrpamme
1o (pu3MKe yYeHUYECKUX MPAKTHUYECKUX PadOT U IEMOHCTPALlMOHHOE 000pYyI0BAaHUE.

12. JlemoHCTpanimoHHoe o6opynoBaHue (GOPMUPYETCS B  COOTBETCTBUU C MPUHIIUIIOM
MUHHMAJIbHOH JOCTaTOYHOCTH M 00ECIIeYMBAET MOCTAHOBKY NEPEUYMCICHHBIX B MPOrpaMme
no (u3MKe KIIOYEBBIX JAEMOHCTPALUU ISl WCCIEAOBAHUS M3Y4YaeMbIX SIBICHUMN "
IPOIIECCOB, SMITMPUYECKUX U (DYHITAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHCHHH.
13. JlaGopaTopHoe 00OpyAOBaHUE AJS YUYCHHUECKUX MPAKTHUECKUX paboT Gopmupyercs B
BUJIC TEMATUYECKUX KOMILJIEKTOB M OOECIeuynuBaeTCs B pacy€ére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temaruyeckue KOMILIEKTHI J1a0OpaTOPHOTO 00OpYHOBaHUS JOJKHBI OBITh
MOCTPOEHBI HA KOMITJIEKCHOM MCIOJIb30BaHUU aHAIOTOBBIX M IIU(GPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUE LHU(POBBIX Ta00OPATOPHIA.

14. OCHOBHBIMH LIETISIMU M3yueHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBIISIFOTCS:

dopMupoBaHUE HHTEpeca M CTPEMJICHHs OOYUYalOMMXCS K HAYyYHOMY H3yUCHHIO
MPUPO/IbI, PA3BUTHE UX UHTEIJICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

Pa3BuTtHe nmpeacTaBneHMi O HAayyHOM METOAE IMO3HaHUS U (OPMUPOBAHUE
HCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYXKAIOUIUM SIBJICHUSIM;

dopmMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTATBHBIX 3aKOHOB (PH3HKH;

dopMUpOBaHNE YMEHHI OOBSICHATH SIBIICHUS C UCIIOIb30BAHUEM (DU3NYECKUX 3HAHUN
¥ HayYHBIX JIOKa3aTeIIbCTB;

dopmupoBaHUe PEACTABICHUN O PO (PU3UKHU I PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA.

15. JloctmxkeHue 3THUX Ienedl obecrieunBaeTcsl PELIeHHWEM CIEAYIOIMIMX 3ajad B Ipolecce
U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:

[Tpuobperenue cucreMsl 3HaHUH 00 OOLIMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsT MEXaHHUKY, MOJIEKYISIPHYIO (PU3HKY, DIIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY
U DJIEMEHTHI aCTPOPU3HKH;

dopMupOBaHUE YMEHUH TPUMEHATh TEOPETHYECKUE 3HAaHUS Uil OOBSICHEHUS
¢u3nveckux  SIBICHWH B TNPHPONE W IS TPUHATHS — NPAKTHYECKHX  PEIICHHUH B
MOBCEHEBHOM JKU3HU;

OcBoenne crnocoOOB pelIeHUs pa3IMyYHBIX 3ajad C SIBHO 33JaHHOW (M3NYECKOMH
MOJIENIBIO, 3aJad, MOJPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3AaHue (U3NYECKOH MOJeny,
a/IeKBaTHOM yCIIOBUSM 3aJauH;

[TonnManue GU3NIECKUX OCHOB W TPHHIIAIIOB JCUCTBUS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OrnazieHre METOJIaMH CaMOCTOSATEIBHOTO TIAHUPOBAHUS U TIPOBENEHHS (PU3NISCKUX
OKCTICPUMEHTOB, aHAJM3a W WHTEpIpeTanud HH()OpMAIMK, OIpeIeIeH!s] JTOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

Co3gaHue  ycIOBMM Ui Pa3BUTHA  yMEHUH  MPOEKTHO-HCCIIEAO0BATENbCKOM,
TBOPYECKOM NEATEIBHOCTH.
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16. IIporpamma 1o (pu3rke Ha ypOBHE CpeIHEr0 O0IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
MOJIOKEHUI U TpeOOBAaHUH K pe3yabTaTaM OCBOSHHS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI,
npezcTaBieHHoil B denepanbHOM rocy1apcTBEHHOM 00pa30BaTENbHOM CTaHAAPTE CPETHETO
obmiero obpa3oBanus, a Takke ¢ yuétom DenepanbHoi pabodell mporpaMmbl BOCIIMUTAHUS U
Konuenmun npenogaBanus yaeoHoro npeamera «@usmnkay B 00pa3oBaTeIbHBIX OpraHU3auiIx
Poccuiickoii @enepaiuu, peain3yonX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBL.
17. Tlporpamma 1o ¢u3nKe ompeaenser o00sA3aTeNbHOE NPEIMETHOE COACp)KaHUE,
YCTAHABJIMBAET PEKOMEHYEMYIO IOCJIEI0BATEIbHOCTh M3YUYEHHUS TEM U pa3JelioB y4eOHOTro
npeaMera ¢ y4€TOM MEXKIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKM y4eOHOIO
mporecca, BO3pAaCTHBIX ocoOeHHocTe oOywaromumxcs. Ilporpamma 1o ¢usuke npaér
IpeJCTaBICHUE O IETSAX, COACpKAaHUH, OOIIel cTpaTernu 0O0y4eHus, BOCIIUTAHUS U Pa3BUTHS,
oOyJaromuxcs cpeacTBamMu yueoHoro npeamera «Pusnka» Ha YyriIyoJIEHHOM YpOBHE.
18. W3yuenme kypca ¢(u3uku yriayOnEHHOTO YpOBHS IMO3BOJISIET pEAlM30BaTh 33Jaud
npodecCHOHAaNBbHOM  OpPHEHTAllMU, HATIPABIEHO Ha CO3JAaHHME  YCIOBUU JUIS MPOSBICHUS
CBOMX HUHTEIUICKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH Ka)XIbIM O0YYarolMMcs, KOTOpbIE
HEOOXOIUMBI JIJIs1 MPOJODKEHUS 00pa30BaHUs B BBICIINX YYEOHBIX 3aBEJCHUSX M0 Pa3IMYHBIM
(U3UKO-TEXHUYECKUM U UHKEHEPHBIM CIIELIUATILHOCTSIM.
19. B mporpamme 1o (usmKe ONpenenstoTcsi IUIAHUPYEMbIE pe3yJIbTaThl OCBOCHHS Kypca
¢u3ukn Ha ypoBHE cpemHero oOmero oOpa3oBaHMs: JIMYHOCTHBIE, METaIllpeIMETHEIC,
npeaMeTHele  (Ha  yriiyOnéHHoM  ypoBHe).  HaydHO-METOq0/I0rMYecKoil OCHOBOW IS
pa3paboTKu TpeOOBaHMI K JIMYHOCTHBIM, METAMpPEIMETHBIM U TMPEIMETHBIM pe3yjbTaTaMm
00y4aromuxcsi, OCBOMBIINX MPOTrpamMMy 1o (PU3HKE HA YPOBHE CpeIHero o0Iero oopa3oBaHus
Ha yriayOJI€HHOM YpOBHE, SBISETCS CUCTEMHO-/ESITEIbHOCTHBIN MOIXO/.
20. IIporpamma 1o (pu3MKe BKIHOYALT:

IUTAaHUPYEMBbIE PE3YJIbTaThl OCBOEHUS Kypca (PU3MKU Ha yriIyOJEHHOM ypOBHE, B TOM
YHClie IPeIMETHbIE PE3yIbTaThl IO rojlaM 00yUYeHUs;

cojiepkaHue yueoHoro npeamera «Du3nkay 1mo rojgaM o0ydeHusl.
21. Ilporpamma 1O (QHU3UKE MMEET MPHUMEPHBIA XapakTep M MOXKET OBITh HCIOJIh30BaHA
YUUTENAMHU (PU3UKH JUIsI COCTABJIEHUS CBOMX PabOYUX MPOTrPaMM.
22. TlporpaMma mo ¢u3MKe MPEIOCTaBISET BO3MOXKHOCTH IS peallM3allud Pa3IudHBIX
METOAMYECKUX MOJXO0/I0B K MPENnoAaBaHuio (GU3MKU Ha YIrIIyOJEHHOM YPOBHE MPH YCIOBHH
COXpaHEeHMsI 0053aTeIbHOM YacTu CoiepyKaHus Kypca.
23. ®usmka Kak Hayka O HamOojiee OOIIMX 3aKOHAX TPUPOJBI, BBICTYNAs B KadecTBE
yuyeOHOro mpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJaJ B CHCTEMY 3HaHH 00
okpyxaromem mupe. [IkompHbIN Kype GU3UKH — CUCTEMOOOPA3YIOMUN ISl €CTECTBEHHO-
HAyYHBIX Y4€OHBIX NMPEAMETOB, TOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOIIECCOB
U SBJICHHWM, W3y4aeMbIX XUMHUEH, Ouonoruei, ¢gusnmdeckoil reorpadueil U acTpOHOMHEH.
Hcnonb30oBaHue M aKTUBHOE NMPUMEHEHHE (PU3MUYECKUX 3HAHUM ONpENeNnuio XapakTep H
OypHOe pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTHH B chepe IHEPreTHUKH, TPAHCIIOPTA, OCBOCHUS
KOCMOCa, TOJIyY€HUsI HOBBIX  MAaTepHajoB C 33/laHHBIMU CBoMcTBamu. M3ydyenue puszuku
BHOCUT OCHOBHOW BKJIaJ B (OPMHPOBAHME €CTECTBEHHO-HAYYHOH KapTHHBI MHpa
oOyudaromierocsi, B (OpMUpOBaHHE YMEHUN NPUMEHSATh HAY4YHBIH METOJ| MO3HAHUSA MpH
BBITIOJTHCHUH UMH YYEOHBIX UCCIICTOBAHMI.
24. B ocHOBY Kkypca (M3UKH CpeIHEH IIKOJbI TOJOXKEH Pl HIeH, KOTOPhIE MOXKHO
paccMaTpuBaTh Kak MPUHIIMIIBI €70 IOCTPOSHHUS.
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Wnes uenoctHocTH. B COOTBETCTBUU C HEW KYpC SABJISIETCA JIOTUYECKHU 3aBEPUIEHHBIM,
OH COAEPXKUT MaTepuall U3 BCEX Pa3lesioB (U3UKHU, BKIFOYAET KaK BOIMPOCH! KIIACCUYECKOH,
TaK ¥ COBPEMEHHON (PU3UKH.

Wnes renepanusanuu. B cooTBeTcTBHM C Hell marepuan Kypca (GU3MKH 00bEIUHEH
BOKpYT (us3nueckux teopuid. Benymum B Kypce siBisieTcst GOpMUpPOBaHKUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U IOJIE.

Unes rymanurtapuszanmu. E€  peanusauus mpeanojiaraeT — MCIHOJIb30BaHUE
TYMaHUTApPHOTO TMOTeHIUANa (U3NYECKON HAayKH, OCMBICIIEHHE CBSI3M PA3BUTHUSI (U3UKHU C
pa3sBUTHEM OOIIECTBA, & TAK)KE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U YKOJIOTHUECKUMHU
npodyeMaMu.

WUnes mnpuxnannoit HampasineHHocTu. Kypc ¢usuku  yrioyOGnéHHOTO  ypOBHS
mpeanoyiiaraeT 3HAaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHMX U TEXHOJIOTHYECKHUX
IPUJIOKEHUH N3YUYEHHBIX TEOpUI U 3aKOHOB. [Ipu 3TOM paccmaTpuBaroTcs Ha ypOBHE OOIINUX
NPECTaBICHUN M COBPEMEHHBIE TEXHUYECKHE YCTPOICTBA, M TEXHOJIOTHH.

Wnes >KOJOTH3aMK Pean3yeTcsi TIOCPEACTBOM BBEICHHS DJIEMEHTOB COJCPIKAHMUS,
MOCBSIIEHHBIX JKOJNOTMYECKUM  MpobjIeMaM  COBPEMEHHOCTH, KOTOpPbIE  CBSI3aHBI C
pa3BUTHEM TEXHHKH M TEXHOJIOTUH, a TakXke OOCYXICHHS NpoOJieM palroHaIbHOrO
MPUPOIONOIB30BAHUS U SKOJIOTUIECKON OE30MaCHOCTH.

25. OcBoeHue coiepKaHus IPOrpaMMBbl 10 (PU3HKE JOHKHO OBITh MOCTPOCHO HA MPHUHIIUIIAX
CHCTEMHO-/ICATEIIbHOCTHOTO moaxona. Jius ¢u3ukum peanu3anys 5STUX TMPUHIUIIOB
0asupyercss Ha HCIOIB30BAaHMM CAMOCTOSATEIBHOTO OJKCIIEPHMEHTa KakK MOCTOSHHO
neicTByomero ¢akropa yueOHoro mporecca. s yrmyOGn€HHOro ypoBHS — 3TO CHUCTEMaA
CaMOCTOSITEIFHOTO ~ YYEHHUYECKOTO  OKCIIEPUMEHTa,  BKIIOYAIOMETO  (pOHTAIbHEIE
YYEHHUYECKHE OMBITHI IPU M3YYEHUH HOBOTIO MaTepuala, JlabopaTopHble paboThl U pabOThI
npaktukyma. Ilpu sToM mojx paGoTamMu NpaKkTUKyMa IOHHUMAeTCs CaMOCTOSATENIbHOE
UCCIIeIOBaHHEe, KOTOPOE MPOBOJUTCS IO PYKOBOJACTBY CBEPHYTOr0, 0000IIEHHOTO BHIa O€3
HOLIAroBON MHCTPYKIMH.

26. B mporpamme 1o Gpu3HKe cUCTEMa YUEHHYECKOTO SKCIIEPUMEHTA, JIA00OPATOPHBIX padboT
NpakTUKyMa TMpEJCTaBlieHa €IUHBIM TIepedyHeM. BpIOOp TeMaTWku Uit ITHX BHJIOB
YUEHHUYECKUX MPAKTUYECKHX pabOT OCYIIECTBISIETCS yJYacTHUKAaMH 00pa3oBaTENbHOTO
nporiecca UCXOs U3  OCOOCHHOCTEH MOYpOYHOTO IIJIAHWPOBAHUS M OCHAICHHUS KaOWHeTa
¢u3uku. Ilpu sTom obecneunBaeTcst OBIaJeHUE OOYYAIOMIMMUCS YMEHUSMHU HPOBOJIUTH
OpsMble U KOCBEHHbBIE M3MEpPEHHsI, UCCIEIOBAaHUS 3aBUCHUMOCTEH (DPU3MYECKHX BEIMYUH U
MOCTAaHOBKY OIBITOB IO MPOBEPKE MPeI0KEHHBIX THIIOTES.

27. bonbIioe BHUMaHUE YJENAETCs PEHICHUIO pacu€THBIX U KaueCTBEHHBIX 3ajad. [Ipu sTom
JUTSL pacYE€THBIX 3a/1a4 MPHOPUTETOM SIBIISTIOTCS 33/1a4H C SIBHO 3aJJaHHON M HESIBHO 3aJJaHHOM
(bU3NIeCKoil MOJENBIO0, TIO3BOJISIOIINE MPUMEHSATh M3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH
KaK M3 OJTHOTO pasjesa Kypca, TaK U HHTETPpUPYS IPUMEHEHHE 3HAHUN U3 Pa3HBIX pa3/IelioB.
J5sl KaueCTBEHHBIX 3371a4 IPUOPUTETOM SIBIISIFOTCS 3aJIaHMsl HA  OOBSICHEHHE/TIpe/ICKa3aHue
NpOTeKaHWs (PU3MYECKUX SBICHWH W  TPOIECCOB B OKPYKAIOMICH KHU3HH, TPEOYIOIIHe
BbIOOpa (PU3MUECKOM MOJIENN ISl CUTYallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

28. B cootBerctBum c¢ TpeboBanusimu DPI'OC COO k MaTepuasbHO-TEXHUYECKOMY
obecreueHno yaeOHOTO mporiecca Kypc GU3UKH YIIIYOJICHHOTO YPOBHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUsI JOHKEH M3Y4aThCsl B YCIOBHUSAX MpEAMETHOro kabuHera. B xaOuHere
GU3MKA MTOJDKHO OBITh HEOOXoauMoe JabopaTopHOE OOOpYIOBAHUE [JISi BBITOJTHEHUS
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YKa3aHHBIX B IIporpamme 1Mo (PU3MKe YYCHHYECKUX OMBITOB, JJAOOPATOPHBIX PabOT U padoT
NPaKTUKyMa, a TAKXKe IEMOHCTPAIIIOHHOE 000PYI0BaHHE.
29./lemoHCTpaniMoHHOE 00OpyaOBaHUE (OPMHUPYETCS B COOTBETCTBHHM C TNPHUHIUIIOM
MUHUMAJIBHON JJOCTATOYHOCTU U OOECIeYMBAET MOCTAHOBKY IMEPEUUCICHHBIX B MPOrpaMMe
1o (U3MKE KIIIOUEBBIX JIEMOHCTPALIM /111 UCCIIEIOBAHUS U3y4aeMbIX SIBJICHHUI U MPOIIECCOB,
SMIIUPUUECKUX U  (YHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUU.
30. JlaboparopHoe 00OpymOBaHHE ISl YICHHYECKUX MPAKTHYECKUX PadoT GOpMHpYETCS B
BUJIC TEMATUYECKUX KOMIUIEKTOB M 00ECHeunBaeTCs B pacy€ére OJHOrO KOMILJIEKTa Ha JIBYX
oOyuaromuxcs. TemaTnyeckre KOMILIEKTH Ja0OpaTOpHOTO 00OpYJOBAHHUS JTOJKHBI OBITH
MOCTPOCHBI HAa KOMIJIEKCHOM HCIOJIb30BAHUN aHAJIIOTOBBIX M IIU(PPOBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUE LHU(POBBIX TaOOPATOPHIA.
31.OCHOBHBIMH LIETSAMU U3y4YeHUs (PU3UKH B 00IIIEM 00pa30BaHUH SIBIISIIOTCS
dbopMHupoBaHHE HMHTEpEeca M CTPEMIICHHS OOYYaIOUIMXCS K HAyYHOMY H3YYEHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJIeé TMO3HAaHUA U (HOpPMUPOBAHHE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3Y4YeHHs OCHOB
CTPOCHUS MaTepuu U PyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(bopmMupoBaHre yMEHUI OOBSICHATH SIBJICHHUS C UCIOJIH30BaHUEM (PU3NIECCKUX 3HAHUN
Y HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMupoBaHHE NPEACTABICHUN O posid (PU3UKYU IS PAa3BUTHSI APYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE NPEJICTaBICHUH O BO3MOXHBIX cdepax Oyaymeld mnpodeccunoHaIbHON
NeSITeIbHOCTH, CBSI3aHHBIX C (PU3MKOH, MOATOTOBKA K JAajbHeWIIeMy OOyYeHHIO B 3TOM
HaTpaBICHUH.

32. JloctmkeHue 3TUX Liedeid obecreunBaeTcs pelleHHeM CIeIyIOIUX 3ajad B Ipolecce
M3y4eHus Kypca (U3HKU Ha YPOBHE CPEAHETO 00IIEero 00pa3oBaHusI:

MpUOOpPETEHNE CUCTEMBI 3HAHHUM 00 00X PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX,
TEOPHsIX, BKIIOYas MEXAaHUKY, MOJIEKYIAPHYIO (HU3HUKY, 3JIEKTPOAMHAMHUKY, KBaHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPU3UKY;

¢dbopMHpOBaHHE YMEHUN MPUMEHATh TEOPETUUYECKUE 3HAHUS M  OOBSCHEHUs
¢u3nveckux SABICHWA B TPUPOAEC UM JUIS TPHUHATHS TPAKTHYECKAX PEIICHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PEIICHUs Pa3IHYHBIX 3aJad C SBHO 3aJaHHON (u3mueckon
MOJIENIBIO, 3a/lay, IMOAPa3yMEBAIOLINX CaMOCTOSTEIbHOE CO3/1aHue (PU3NYECKOH MOJENH,
a/IeKBaTHOM yCIIOBHSIM 3aJ1au¥l, B TOM YHCJIE 33]]a4 MHKEHEPHOTO XapaKkTepa;

MOHWMaHWe (PU3MYECKUX OCHOB WM MPHHIIAIIOB JCHCTBHSI TEXHHUECKUX YCTPOWCTB U
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJAAMHU CaMOCTOSITEIIHPHOTO TUTAHUPOBAHMS U TIPOBEACHUS (PU3HMUECKIX
HKCIEPUMEHTOB, aHAIM3a W HMHTEpHpeTanud HUHPOPMALUHU, ONpPEAESeHUs JOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3JIaHWE YCIOBUH Ui  Pa3BUTHUS YMEHHH IPOEKTHO-HCCIEIOBATEIHLCKOM,
TBOPYECKOM AEATETbHOCTH;

pazButHe HHTepeca K cdepam mnpodeccHnoHaNbHON AESTeTbHOCTH, CBS3aHHOW C
(U3UKOIA.
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33. B cootBercTBUU ¢ TpeboBaHUsIMU DeepaTbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpemHero oOmero oOpa3oBaHUs YIITYOJIEHHBIM YpOBEHb H3y4eHHUs Y4eOHOTO
npenmera «®Dusmka» Ha ypOBHE CpemHero oOmero o0pa3oBaHUsS — BBIOMpAETCS
00yJaromuMuUCs, TUIAHUPYIOIMIUMHI MpOJOKeHHEe  00pa3oBaHUsl MO CHEIUATBHOCTIM
(HU3UKO-TEXHUIECKOTO MPOdHIIs.
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2. INTAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA>»

B pe3ynbrare uzyuenus yueoHoro npeamera «Puznkay CTyIEHT JTOJKEH CPOPMUPOBATH CIEAYIONINE PE3YIbTaThI:

1) JMYHOCTHBIE
JIMYHOCTHBIE — PE3YJIbTaThI

OCBOCHU

y4eOHOTO

nmpeameTa «Dusznka JO0JDKHBI OTPaXaTb I'OTOBHOCTb H CIIOCOOHOCTD 06yqa}omnxcx

PYKOBOACTBOBATHCA Cq)OpMHpOBaHHOﬁ BHYTpeHHeﬁ no3uiuen JIMYHOCTH, CHCTEMOH OCHHOCTHBIX OpHeHTaHHﬁ, INO3UTHUBHBIX BHYTPCHHUX

Y6€)KI[€HI/II7I, COOTBCTCTBYIOIIMX TPAJUITMOHHBIM HEHHOCTAM pOCCHﬁCKOFO O6IIIGCTB3., paciiipCHUEC ) XU3HCHHOT'O OIIbITAa U OIIbITa ACATCIBHOCTH B

MPOIIeCCe peaTn3alui OCHOBHBIX HAMPABICHUN BOCIIUTATEILHOM IS TEIIbHOCTH

Ouenka
AOCTHKEHU S
Pesyabrar Yrounennslii pesyabrat @OII Opranusamus (npucymcmaue Ha
3anAmuU, yuacmue 6
AOCTHKEHU S
8bINOIHEHUU
VUEOHbIX 3a0a4 U
pedhnexcuu)
rpakIaHCKOr0 BOCIIMTAHHUS:
JIPrel c(OpMUPOBAHHOCTH | CHOOPMUPOBAHHOCTh T'PAKAAHCKOW IMO3ULUU  O0y4aroUIerocs VYcrHbBIE N
IpaXIaHCKOU MO3UIUH | KAK AKTUBHOTOM OTBETCTBEHHOI'O WJIEHA POCCUMCKOTrO TTHCEMEHHLIE I IIMCbMEHHBIE
oOydJaromierocss Kak akTUBHOTO U | OOIIECTBa yCTHBIE aBoTHI OTIPOCHI;
OTBETCTBEHHOT'O 4JIeHa ’ TectupoBanue;
poccuiickoro o0IIecTBa; TPAKTHHECCKHE SaHATHA CooOuienus no
TeEMaM
JIPrB2 OCO3HAaHUE CBOMX | OCO3HaHHME CBOMX KOHCTUTYIIMOHHBIX NPaB U 00S3aHHOCTEH, VYcTHbBIE N
KOHCTUTYLMOHHBIX ~ IIpaB M | YBa)KEHHUE 3aKOHA U MPABONOPSAAKA TTHCEMEHHLIE I IIMCbMEHHBIE
00s13aHHOCTEH, yBa)KEHHE 3aKOHA yCTHBIE PaBOTI OTIPOCHI;
Y TIPABOIIOPAJIKA; ’ TectupoBanue;
MPaKTUYECKUE 3aHATH
CooOuienus no
TEMaM
JIPrB3 npuHsATHE TPaAMIMOHHBIX | IPUHITHE TPAJIUIMOHHBIX 00IEUYETOBEUECKUX TYMaHUCTHYECKUX [TuceMeHHBIE U YcTHBIE N
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HAllMOHAJIbHBIX, U IEMOKPATUYECKHUX LICHHOCTEN YCTHBIE Pa0OTHI, IIMCbMEHHBIE
00I1Ie4eTIOBEYECKIX MIPAaKTUYECKUE 3aHATHS OIIPOCHI;
I'YMaHUCTHYECKHUX U Coo01enus no
JEMOKPATHYECKUX LICHHOCTEH; TEMaM
JIPre4 TOTOBHOCTB | TOTOBHOCTbB ITIPOTUBOCTOSATH UACOJIOTMH IKCTPEMU3MA,
IIPOTUBOCTOATH UJICOJIOTUH | HAIMOHAIN3MA, KCeHO(HOOUH, TUCKPUMHUHALIMY 110 COI[HATIbHBIM, YcrHbIE N
JKCTPEMU3MA, HallMOHAJIU3MA, | PEIIMTMO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM IIuceMeHHBIE N IIMCbMEHHBIE
KceHo(oOuH, TUCKPUMHUHAITUH 110 YCTHBIE padoThI, OIIPOCHI;
COLIMAJIbHBIM, PENUTHO3HBIM, IIPAKTUYECKHUE 3aHATUSA TectupoBanue;
PacoBBIM, HallMOHAJIBHBIM Coo0b1ienus mo
IIPU3HAKaM; TeEMaM
JIPrBS TOTOBHOCTb BECTH | TOTOBHOCTh BECTU COBMECTHYIO IEATEIBHOCTh B UHTEPECax
COBMECTHYIO  JIeITEIbHOCTh B | IPaXKJAaHCKOT0 OOLIECTBA, y4aCTBOBATh B CAMOYIIPABICHUH B YcTHBIE N
MHTEpecax IPAXKJAHCKOTO | IIKOJIE U JE€TCKO-IOHOUIECKNUX OpraHU3alMsIX [IncemenHbIE U MIMCbMEHHBIE
o01ecTBa, y4acTBOBaTh B yCTHBIE Pa0OTHI, OIIPOCBHI;
CaMOYIIpaBJICHUU B IIPaKTUYECKHUE 3aHATUS TectupoBanue;
o01eo0pa3oBaTenbHON CooOuienus mo
OpraHu3alNH u JIETCKO- TeMaM
IOHOLLIECKUX OpraHu3anusx;
JIPrB6 YMEHUE | YMEHHE B3aUMOJECHCTBOBaTh C COLMAIBHBIMA HHCTUTYTAMH VYcTHbBIE N
B3aUMOJICHCTBOBATh C | B COOTBETCTBUM C UX (DYHKIMSAMHU U Ha3HAUEHUEM IIuceMeHHBIE N IIMCbMEHHBIE
COLIMAJIbHBIMU HHCTUTYTaMU B YCTHBIE padoTHI, OIIPOCHI;
COOTBETCTBUHM C UX (PYHKIUSAMH U IPAKTUYECKHUE 3aHATUSA TectupoBanue;
Ha3HAYEHHUEM; Coo0uieHns mo
TeEMaM
JIPrB7 TOTOBHOCTb K | TOTOBHOCTb K TYMAHUTAPHON U BOJIOHTEPCKOM JECATEIBHOCTH [IncemenHsbIe U VYcTHbBIE N
T'YMaHUTapHON U BOJIOHTEPCKOU yCTHBIE Pa0OTHI, [IICbMECHHBIE
NEeATEIbHOCTH; MIPAKTUYECKUE 3aHATHS OMPOCHI;
TectupoBanue;
CooOuienus no
TEMaM

NATPUOTHIECKOI0O BOCIIMTAHMS
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JIPnB1 c(hOpPMHUPOBAHHOCTH | CHOPMHUPOBAHHOCTH POCCUMCKOMN TPakTaHCKON MICHTUYHOCTH,
POCCUICKON rPaXXIAHCKOW | MaTpUOTU3MA
UJICHTUYHOCTH, MaTpUOTU3Ma, VYcrHblE 1
aXEHUsT K CBOEMY Hapo MUCbMEHHbBIE
yB Y POLY, [IucemenHbIe U
YyBCTBAa OTBETCTBEHHOCTH I€pen ONPOCHI;
. . YCTHBIE Pa0OTHI,
Ponunoii, ropmoctu 3a  cBOM TectupoBanue;
. . PaKTUYECKHUE 3aHATUS
Kpaii, cBoro PoauHy, CBOH A3BIK U CooOuienus no
KYJIbTYpY, IPOILLIOE U HACTOSIIEE TeMaM
MHOT'OHAIIMOHAJILHOTO Hapoja
Poccuu;
LIEHHOCTHOE OTHOIIEHHUE K TOCYIAPCTBEHHBIM CHUMBOJIAM,
JIPnB2 11eHHOCTHOE OTHOLIEHHE K JTOCTHKCHHSM POCCHMCKHX YYEHBIX B 00JIaCTH (DU3HKH H YcTHBIE T
rocy1apCTBCHHbIM CHUMBOJIAM, | TEXHHUKE IMMCbMEHHBIC
HUCTOPUYECKOMY M MPUPOJHOMY [TucbmenHsie U OITPOCHI;
HacJeAuIo, naMsTHUKaM, YCTHBIE pabOTHI, TectupoBanue;
TpaguuusiM  HapoJaoB Poccun, MPaKTUYECKHUE 3aHATUS Coo01eHus 1o
noctwkenusiMm Poccun B Hayke, TeMaMm
HCKYCCTBE, CIIOPTE, TEXHOJIOTHIX
¥ Tpy.e;
JIPnB3 wupeiiHas yOeXIEHHOCTH, | UAeHHAs YOKICHHOCTh, TOTOBHOCTD K CITY>KEHHUIO U 3alUTe VYcrHble 1
TOTOBHOCTh K ciaykeHutro u | OTedecTBa, OTBETCTBEHHOCTH 32 €ro Cyb0y MMUCbMEHHBIE
[IucemenHbIE U
3alluTe OreuecTna, OMPOCHI;
YCTHBIE pabOTHI,
OTBETCTBEHHOCTb 3a €ro0 CyAh0Y; TectupoBanue;
MPAKTHYECKUE 3aHIATUS
Coo0bmenus no
TeMaM

AYXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA

JIPmHB]  OCO3HaHME JTyXOBHBIX
LIEHHOCTEN POCCUIICKOr0 Hapo/a;

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUICKOr0 HApoaa

YcTHble paboThl

Y cTHBIE ONIPOCHI;
cooO1IeHUs 0
TEMaM

JIPauB2 c(OpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HaHU,
9TUYECKOT0 NTOBEICHUS,

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
MOBEIIEHUSI

YcTHbIE paboTHI

Y CTHBIE OIIPOCHI;
cooOuIeHus 110
TEMaM
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JIPnHB3 cnOCOOHOCTH OLCHMBATBH | CHOCOOHOCTh  OLEHMBATH CHUTYallMI0O M [PUHUMATh

CUTYaLUIO u IIPUHUMATDH | OCO3HAHHBIC PELICHUS,, OPHUEHTUPYSACh HA  MOpPAJIbHO-

OCO3HaHHbIE pelICHUA, | HPAaBCTBCHHBIC ~ HOPMBI M LICHHOCTH, B TOM 4HC/IC B VerHbie paGoTh! Y cTHBIE ONIPOCHI;
OPUEHTHUPYSICh HAa  MOpPAJIbHO- | IE€ATEIBHOCTH YYEHOIO co0OIIeHUs IO
HPaBCTBEHHbIE HOPMBI u TeMaM
LIEHHOCTH;

JIPnHB4  OCO3HaHWE  JIMYHOIO | OCO3HAHME JIMYHOI'O BKJAJa B [IOCTPOEHUE YCTOHUNBOTO Y CcTHBIE ONIPOCHI;
BKJIa/1a B MOCTPOCHHE | OyIyIIero YcrHbie paboThI COOOIICHUS IO
YCTOMYMBOIO OYAYILEro; TeMaM
JIPHBS OTBETCTBEHHOE | OTBETCTBEHHOE OTHOLIEHHE K CBOUM POAMUTENSAM U (WIH) JPYTUM

OTHOILIEHHE K CBOUM POJUTEISIM
U (Uau) OpyrMM WI€HaM CEMbH,

YJIEHAaM CEMbH, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAHHOI'O
MIPUHATHS LEHHOCTEN CEMENHOM )KU3HHA B COOTBETCTBUH C

Y cTHBIE OIIPOCHI;

CO3JaHUI0O CEMbUM Ha OCHOBE | TpaauUUsIMH HapoaoB Poccun COOO0IIIEeHHs IO
YcTHbIE paboThI
OCO3HAHHOTO MPUHSATUSA TeMam
EHHOCTEH CEeMEHHON XWU3HU B
COOTBETCTBUM C  TpaguLUSIMU
HapozoB Poccuu;
ICTETHYECKOTr0 BOCIIUTAHUSA:
JIP>acBl ACTETUYECKOE | 3CTETUYECKOE OTHOLIEHNUE K MUPY, BKIIFOYas 3CTETUKY HAYYHOT'O

OTHOIICHHUE K MHUDPY, BKIIIOYaA

TBOPUYECTBA, PUCYIIET0 (U3NUECKOI HayKe

ACTETUKY ObITa, HAYYHOTO W TeopeTtnueckue Y CcTHBIE OTIPOCHI;

TEXHUYECKOTO TBOPYECTBA, 3aHSITHS COOOIIIEHUS TI0

CHopTa, TpyZAa W OOIIECTBEHHBIX TeMaMm

OTHOIIICHHH;

JIP>cB2 CIIOCOOHOCTH | CHOCOOHOCTH BOCTIPUHUMATD Pa3iINYHbIE BU/IbI HCKYCCTBA,

BOCIIPUHUMAThH Pa3IUYHBIE BHJIBI | TPAIUIIUH U TBOPUYECTBO CBOETO U IPYTUX HAPOJIOB, OIIYIIATh Y CTHBIE OTIPOCHI;

HCKYCCTBA, Tpauluu U | YMOIIMOHAIBHOE BO3/ICHCTBHE UCKYCCTBA COOOIIIEHUS TIO
TeopeTnueckue

TBOPYECTBO CBOETO M JAPYTHUX TeMaMm

3aHITHS

HapoJIOB, OIIyIIATh

IMOIMOHAIBHOE BO3JICUCTBHE

HCKYCCTBA;

JIP>cB3 yOeXKTCHHOCTh B | YO©XKJIEHHOCTh B 3HAYUMOCTH JIJIsl TMYHOCTU U OOIIEeCTBA TeopeTnueckue
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3HAYUMOCTU JJISl JIMYHOCTH U | OTE€YECTBEHHOI'O U MHUPOBOTO UCKYCCTBA, STHUYECKUX 3aHSTUS
o0IIeCTBa  OTEUYECTBEHHOTO M | KYJIBTYPHBIX TPAJAULUI U HAPOTHOTO TBOPUECTBA YCTHBIE OTIPOCHI;
MHPOBOTO UCKYCCTBa, COO0O0IIeHHUs 1O
STHUYECKHUX KYJIbTYPHBIX TeMaM
TpaauLun u HapOIHOTO
TBOPYECTBA;
JIP>cB4 TOTOBHOCTh K | TOTOBHOCTh K CAMOBBIPa)KEHUIO B Pa3HBIX BUAAX UCKYCCTBA,
CAMOBBIDOKEHHIO B pa3HBIX | CTPEMJICHHE TPOSIBIIATH KAYEeCTBA TBOPUYECKON JINYHOCTH Teoperneckue Y CTHBIE OTIPOCHI;
BUJAX HCKYCCTBA, CTPEMIICHHE AT COO0O0ILIEeHHs 1O
MPOSIBJIAITh KauyecTBa TBOPYECKOM TEMaM
JUYHOCTH;

(pu3HYEeCKOro BOCIUTAHUS:
JIPprl c(hOpPMHUPOBAHHOCTD | CPOPMHUPOBAHHOCTH 3JI0POBOT0 U OE301acCHOTO 00pa3a KU3HH,
3JI0POBOTO U 0€30MacHOr0 00pa3a | OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 370POBBIO TectupoBanue

TBopueckue paboTbl

KHU3HHU, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY 3JI0POBBIO;
JIP¢pB2 noTpeOHOCTh B | MOTPEeOHOCTH B (PU3UUYECKOM COBEPILICHCTBOBAHUH, 3aHITHSIX
buznaecKkom CTIIOPTUBHO-037I0POBUTEIFHON JI€ATEIBHOCTHIO;
COBEpIICHCTBOBAHUHU,  3aHATHUSX TBopueckue paboTsl TectupoBanue
CIIOPTUBHO-03/I0POBUTEIILHON
JesITeIbHOCTHIO;
JIPGB3  axkTHMBHOE HEMpUATHE | AKTUBHOE HETPUSATUE BPETHBIX MPUBBIYEK U UHBIX (HOpM
BPEJHBIX TMPHUBBIUEK W WHBIX | IPUYUHCHHS Bpeaa PU3NICCKOMY H IICUXHUYECKOMY 3JI0POBBIO
bopm MPUYUHEHUS Bpena TBopueckue paboTsl TectupoBanue

¢bu3NYecKOMy M TCUXUYECKOMY
3JI0POBBIO;

TPYA0BOIr0 BOCIIUTAHUSA:

JIPTBl TrOTOBHOCTH K TpyAY,
OCO3HaHUE LIEHHOCTHU
MacTepcTBa, TPYA0I00HE;

TOTOBHOCTB K TPYAY, OCO3HAaHWE IIEHHOCTH MacTepPCTBa,
Tpynomrooue

Ha npaktrnueckux
3aHATHUAX

TBopueckue padboThI,
TECTUPOBAHUE

JIPTB2 TOTOBHOCTP K AaKTHUBHOU
NEITENbHOCTH TEXHOJIOTMYECKON

TOTOBHOCTH K aKTUBHOM JACATCIIBHOCTH TEXHOJIOTHYSCKON 1
COI_[I/IaJlLHOI>'I HAIpaBJICHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATD,

Ha npaktrnueckux
3aHATHIX
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U COLUAJIBbHOW HAaNpaBJICHHOCTH,
CIIOCOOHOCTh WHUIUAPOBATH,
IUIAHUPOBAaTh U CaMOCTOSTEIIHHO
BBIIOJHATDL TaKYI0 JCATCIBbHOCTD,

IIAaHUPOBATh U CAMOCTOATCIIBHO BBIIIOJIHATh TaKyrO
JACATCIIBHOCTD

TBopueckue padboThI,
TECTUPOBAHUE

JIPTB3 wuHTEpec K pa3IMYHbIM

UHTEpPEC K  pa3jIu4HbIM npodeccroHanbHON

chepam

chepam po(heCCHOHAILHOM | IeATeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DU3HKON U TEXHUKOH,

JeSITeTbHOCTH, YMEHHUE | YMEHHE COBEpILaTh OCO3HAHHBIN BBIOOP Oymymie nmpodeccun u Ha IbaKTHIecKIX TBopueckue padboThl,
COBEpIIaTh OCO3HAHHBIA BBHIOOP | peaTM30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IITAHBI p TECTHPOBAHUE
Oymymuieit npodeccuun u SAIATHAX

peanu30BbIBATH COOCTBEHHBIC

YKHU3HCHHBIC TUIAHBI;

JIP1B4 TOTOBHOCTH U | TOTOBHOCTh U CIIOCOOHOCTH K 00OPa30BaHUIO H CAMOOOPa30BAHUIO

CIIOCOOHOCTh K 00pa3oBaHUIO M | B 00JacTH (PU3MKU HA MPOTSHKCHUU BCEU YKU3HU Ha npakTuueckux TBopueckue padboThl,
caMo00pa30BaHHIO Ha 3aHATHAX TECTHPOBAHHUE

IMPOTAKCHUHA Bcelt KHN3HU,

IKOJOIrH4e¢CKOro BOCIiMTaHusA

JIP3B1 copmMHpOBaHHOCTH
JKOJIOTUYECKOHN KYIbTYpHI,
ITOHMMAaHHE BIUSHUS COLUAIBHO-
HSKOHOMMYECKHUX IPOLIECCOB HA
COCTOSIHUE IIPUPOJTHON U
COLIMAJIbHOU CPEJIbl, OCO3HAHUE
r7100aIbHOTO XapakTepa
HKOJIOTMYECKUX MPOOIIeM;

c(hOpMHUPOBAHHOCTH IKOJOTUIECKON KYIbTYPbhl, OCO3HAHUE
JI00ATBFHOTO XapaKTepa IKOJIOTHIECKUX TTPOOIeM

Ha teopernueckux
3aHATHUAX

TBopueckue padboThI,
KOHTPOJIbHBIE
paboTHI IO TeMaM

JIP3B2 IJIAHUPOBAHKE 51
OCYILIECTBJIEHUE  JCHUCTBUH B
OKpYy>Karolllel Cpele Ha OCHOBE
3HAHUS  LeJIed  yCTOMYMBOIO
pa3BUTHS YEIOBEYECTBA;

IIJIAHUPOBAHUE U OCYILECTBICHUE IEUCTBUI B OKPYXKAOIIEH
Cpelle Ha OCHOBE 3HAHUs LieJIed YCTOMYUBOIO Pa3BUTHUSA
YeJI0BEUECTBA

Ha teopernueckunx
3aHATHUAX

TBopueckue padboThl,
KOHTPOJIbHBIE
paboThI 1O TEMaM

JIP3B3 akTHUBHOE HENPUSATHE
NENUCTBHN, MPUHOCSIINX BPEL
OKpY>Kalollel Cpelie;

AKTUBHOE HENPUATHE IEHCTBUM, TPUHOCSIINX BPEL]
OKpY>Karollen cpefie

Ha teopernueckux
3aHATHUAX

TBopueckue padboThI,
KOHTPOJIbHBIE
paboThI 1O TEMaM
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JIP3>B4 ymeHue nporio3upoBath
HEeOJIaronpusATHBIE YKOJIOTHIECKUE
IIOCJIEICTBUS IIPEAIIPUHUMAEMBIX
JNEHUCTBUMN, IPEAOTBPAILATD UX;

YMCHUC ITPOTrHO3UPOBATDH He6J'IaFOHpI/I5[THBIe 9KOJIOTHYCCKHE
MOCICACTBUA NMPCAIPUHUMACMbBIX IICI>’ICTBI/II>'I, npeaoTBpamaTrb ux

Ha Tteopernueckux
3aHATHUAX

TBopueckue paboTshl,
KOHTPOJIbHBIE
paboTHI 1O TEMaM

JIP3BS pacumpenue onsita
JESTEIbHOCTH SKOJIOIMUECKON
HAIMpPaBJIEHHOCTH;

paciiupC€HUE OIbITa ACATCIIBHOCTH 9KOJIOTHYECKOMH
HaIpaBJICHHOCTHU Ha OCHOBC MMCIOIIUXCS 3HAHUM 110 (1)I/I3I/IK€

Ha teopernueckux
3aHATHUSAX

TBopueckue padboThl,
KOHTPOJIbHBIE
paboThI IO TEMaM

IHMCHHOCTU HAYYHOT'O IMO3HAHUS

JIPunnl chopmupoBaHHOCTH
MHPOBO33pPEHHS,
COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKH 1 OOIECTBEHHON MPAKTHKH,
OCHOBAHHOT'0 Ha JIUAJIOTe KYJIbTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIUKYJIbTYPHOM

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS PU3NICCKON HAYKU

Ha Tteopernueckux
3aHATHUAX

TBopueckue padboThl,
KOHTPOJIbHBIE
paboThI IO TEMam

MHUpE;

JIPuan2 COBEPILIECHCTBOBAHUE | COBEPIICHCTBOBAHUE A3BIKOBOM M YNTATEIBCKOM KYJIBTYPBI KaK

SA3BIKOBOM M YUTATEIIbCKOM | CPEACTBA B3aMMOJIEHUCTBUS MEXIY JIFOAbMU U NIO3HAHUS MUPA T P — TBopueckue paboTshl,
KYJIbTYpbI Kak cpencrsa p KOHTPOJIbHBIE

B38.PIMO,[[€I>'ICTBI/IH MCKAY JIIOAbMU
W IIO3HAHUA MHUpPaA,

3aHATUAX

paboThI 110 TeMaM

JIPuun3 oco3HaHWe II€HHOCTH
HAy4YHOU eI TEJIbHOCTH,
TOTOBHOCTH OCYHICCTBJ'ISITI)
MPOEKTHYIO u
HCCIIEIOBATEIBCKYIO
OCATCIIBHOCTH I/IH)II/IBI/II[yaJ'II)HO nu
B TpyMIIE.

OCO3HAaHUEC LICHHOCTHU Hay‘-IHOI\/JI JACATCIIBHOCTH, TOTOBHOCTH B
Iponecce N3y4YCHuA (I)I/I3I/IKI/I OCYIICCTBJIATH ITPOCKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIBHOCTE HHAUBHUAYAJIBbHO U B I'PYIIIIC

Ha TCOPCTUICCKUX
3aHATUAX

TBopueckue paboTshl,
KOHTPOJIbHBIE
paboThI Mo TEMam
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2) MeTramnpeaMeTHbIe

PesyabTar YY/I

B3aumocssss YY/I ¢ cogep:kanneM y4eOHOTo
npeaMera
Tunosele 3agaun popmupoBanus YY/{ (POII)

Opranusanus
AOCTHKEHUS

OneHka J0CTHKeHUS

OBJIaIIeHHe YHUBEPCAJIbHBIMHA y‘lCﬁHLIMI/I MMOo3HABaATECJIbHbBIMU HeﬁCTBHHMH:

a) 6a30BbIe JIOTHYECKHeE JAeiiCTBHUSI:

MPOnal camocTosTensHO
(hOopMyIIMPOBATh U aKTyaJIM3UPOBATH
npo0iieMy, paccMaTpuBaTh ee
BCECTOPOHHE;

CaMOCTOATENIFHO (DOPMYJIMPOBATh M aKTyaIH3HPOBAThH
npoOisieMy, paccMaTpHBaThEeE BCECTOPOHHE

Ha teopernueckux u
MPAKTUYECKUX
3aHATUAX

YcerHbI onpoc,
pelieHne
IMMPAKTUYCCKUX 3aaa4

MP6nn2 ycTaHaBIMBaTh CyIECTBEHHBIN
MPU3HAK WIKM OCHOBAHUS I CPABHEHHS,
KJ1accuuKkanuu U 0000IICHUS;

KOOPJIUHUPOBATH U BBIMIOIHATH PA0OTY B YCIOBUIX
peanbHOTO, BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJEICTBUSA

Ha teopernueckux u
MPAKTUYECKHUX
3aHATUAX

YerHbI onpoc,
pelieHne
IMMPAKTUYCCKUX 3aaa4

MP6na3 onpenensite neiau
JEATEIIbHOCTH, 33/1aBaTh MTapaMeTPhl U
KPUTEPUU UX JOCTHKEHUS,

OMPECACIIATh LCJIN ACATCIIbHOCTH, 3a/1aBaTh IIapaMCTPhL
U KPUTCPUHU UX NOCTHIKCHUA

Ha teopernueckux u
MPaKTUYECKHUX
3aHATUAX

YeTHBI onpoc,
pelieHne
[IPaKTUYECKUX 3a1a4

MP6114 BBISBIATH 3aKOHOMEPHOCTH U
MIPOTUBOPEYUS B pacCMaTPUBAEMBbIX
SBJICHUSIX;

BBISIBJIATh 3aKOHOMEPHOCTH U MMPOTHUBOPEUUS B
paccMaTpuBaeMbIX (PU3HUECKUX
SIBJICHUSIX

Ha teopernueckux u
MPaKTUYECKHUX
3aHATUAX

YeTHBI onpoc,
pelieHne
[IPaKTUYECKUX 3a1a4

MPO6115 BHOCUTH KOPPEKTHBBI B
NEeATEIbHOCTh, OLIEHUBATh COOTBETCTBHE

BHOCHTBb KOPPCKTHUBBI B ACATCIIBHOCTh, OLICHUBATDH
COOTBCTCTBHUEC PE3YJILTATOB LECIAM, OLICHUBATh PUCKU

Ha teopernueckux u

VYerHbI onpoc,

pe3yIbTaTOB LIENIAM, OLIEHUBATh PUCKHU IIOCJIEICTBUM JEATEIIBHOCTU MIPaKTUYECKUX pelieHue
ITOCJIEJICTBHUI I€ATEIBHOCTH; 3aHATUAX MPAaKTHUYECKUX 3a/1a4
MP65116 pa3BUBaTh KPEaTUBHOE | pPa3BUBATh KPEATUBHOE MBIIIJICHUE [P PELLICHUU Ha Teopernueckux n VYerHbI onpoc,
MBILIUIEHUE TPU PELICHUH >XU3HEHHBIX | )KU3HEHHBIX MPoOIeM; MIPaKTUYECKUX pelieHue
npooiem; paspabarbIBaTh IJIaH pelIeHHs MpoOIeMbl ¢ YIETOM aHa 3aHATHUAX MPAaKTHUYECKUX 3a/1a4

JIn3a UMCIOIIUXCA MATCPUAJIBHBIX U HCMATCPUAJIbHBIX
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peCypcoB;
pa3pabarbIBaTh IUJIaH pEHICHHs MPOOIEMBbI C YIETOM aHa
JIM3a UMEIOLIUXCA MaTepUaIbHBIX U HEMaTePUaIbHBIX

pecypcoB;

0) 0a30BbIe HCCJIEN0BATEIbCKHE IeHCTBHS:

MPO6uxal Bnamets HaBbIKAMH y4eOHO-
HCCIIeI0BATEIbCKOM n MPOEKTHOMN
NESTeIbHOCTH, HABBIKAMHU DPa3pEIICHUS
po0em;

BJIaACTh HABBIKAMU y‘IeGHO‘

HCCIIeI0BATEIbCKON M IPOCKTHOM JEATEIBHOCTH B
obiactu (PU3HMKH, CIIOCOOHOCTHIO ¥ TOTOBHOCTBIO K
CaMOCTOSTEILHOMY TIOMCKY METOJIOB PEIICHHUS 33124
(U3NIECKOTO COoIepKaHus, TPUMEHEHHIO Pa3IMYHbBIX
METOJIOB [TO3HAHHUSI

Ha teopernueckux u
MPaKTUYECKHUX
3aHATUIX

[IpezenTanmu
TBOPUYECKUX padboT

MPOuA2 cnocoOHOCTP M TOTOBHOCTBH K

BJIaJCTh Haquoﬁ TGpMHHOJ’IOI‘HGﬁ, KJIIFTOYCBBIMU ITOHATUA

CaMOCTOSITEIFHOMY ~ TOHWCKY METOJIOB | MU U METOJaMH (PU3NUYECKON HAYKH Ha Teopernueckux u [Ipesenramnuu
perieHus MPaKTUYECKHUX 3aj1ad4, MPaKTUYECKHUX TBOPYECKHUX pabOT
MPUMEHCHHUIO  Pa3JIMYHBIX  METOJIOB 3aHATHIX

IMO3HAHUS;

MPo6un3 OBJIAJCHUE BHUJIaMHU | BJIAJI€Th BUAAMM JIESITEILHOCTH IO MOJYYEHHUIO HOBOTO 3

NESTeIbHOCTH IO TOJy4YE€HHIO HOBOIO
3HaHUS, ero UHTepIpeTaluy,
npeoOpa3oBaHUI0 W TPUMEHEHUIO B
Pa3UYHBIX y4EOHBIX CHUTYyallUsiX, B TOM
qyciie TpU CO3AAHUU Y4YEOHBIX U
COLIMAJIBHBIX MPOEKTOB;

HaHMS,
€ro MHTEepIpeTaly, IpeoOpa3oBaHUI0 U MPUMEHEHHIO B
Pa3IMYHBIX YU4EOHBIX CHTYallUsAX, B TOM YHCIIE TIPU
CO3JIaHMH Y4EOHBIX IMPOEKTOB B 00JIaCTH (DU3UKH

Ha TCOPCTUUCCKUX U
MPAKTUYCCKUX
3aHATUAX

[Ipe3enTannu
TBOPUYECKUX paboT

MP6un4 hopmupoBaHue HayqHOTO THIIA
MBIIILICHUS, BJIaJICHUE HaY4YHOU
TEPMUHOJIOTHEH, KITIOYEBBIMU
MOHATUSIMU U METOJAMU;

(I)OpMI/IpOBaHI/Ie HAaY4YHOTI'O THIIa MBIIJICHUS, BJIAICHUC
HayIIHOfI TCpMI/IHOHOFI/IeI\/'I, KIIFOUEBBIMU IMTOHATHUAMMU U
METOJaMU

Ha teopernueckux u
MPaKTUYECKHUX
3aHATHUAX

[Ipeszenranun
TBOPYECKUX paboT

MP6unS craButh u  (GOpPMYIHPOBATH
coOCTBEHHBIE 33/1a41 B 00pa30BaTEIHHOMN
NesITeTbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

CTaBUTH U (POPMYITHPOBATH COOCTBEHHBIE 331aUH B
00pa3oBaTenbHON JAeSTENHPHOCTH U KU3HECHHBIX
CUTyalUsIX;

CTaBUTH U (POpMYyIUPOBATH COOCTBEHHBIC 3a/1a4H B
00pa3oBaTeNbHON IEATENLHOCTH, B TOM YHUCIIE TIPH

Ha teopernueckux u
MPaKTUYECKUX
3aHATUAX

[Ipeszenranun
TBOPYECKUX paboT
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MU3y4eHun (HU3UKH;

MPoun6 BBISIBIISITE MPUYUHHO-
CJICJICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATH

3ajjadyy,  BBIJBUIaTh  TUIOTE3y €€
pellieHns], HaXxOIUThb apryMEHTHl JUIs
JI0Ka3aTeNbCTBA CBOUX  YTBEP)KICHMI,
3ajaBaTh  MapaMeTpbl U  KpUTEpUHU
peleHus;

BBISABJIATH [IPUYUHHO-CIIEICTBEHHBIE CBA3U U
aKTyaJIM3UpOBaTh 33/1a4yy, BBIIBUTATh TUIIOTE3Y €€
peuIeHus, HaXOAUTh apryMEHTBI 1JI JOKA3aTelIbCTBA
CBOUX YTBEpXKACHUH, 3a7aBaTh IapaMEeTPbl U KPUTEPUHU
peuieHus

Ha teopernueckux u
MPAKTUYECKUX
3aHATUAX

IIpeszenranun
TBOPYECKUX paboT

MP6ua7 aHanu3upoBaTh MOJIYyYEHHBIE B
XOJI€ PEUICHHUs] 3a/1a4il Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh
VM3MEHEHUE B HOBBIX YCIIOBMSIX;

AHAJIIM3UPOBATD MMOJIYYCHHBIC B XOA€ PCHICHUA 3aJa4r
PE3YyIbTaThl, KPUTHYCCKHU OLCHUBATH UX JOCTOBCPHOCTD,
IIPOTHO3UPOBATH U3MCHCHHNEC B HOBBIX YCJIIOBUAX

Ha TCOPCTUYCCKHUX H
MPAKTUYCCKUX
3aHATHUAX

IIpesenranun
TBOPYECKUX paboT

MP6ua8 naBath OIIEHKY HOBBIM
CUTYaIUsIM, OLIEHUBATh IPHUOOPETESHHBIN
OIIBIT;

JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OLICHUBATh
MPUOOPETEHHBIN OIIBIT

Ha TCOPCTUYCCKHUX H
MPAKTUYCCKUX
3aHATUAX

[Ipe3enTanuu
TBOPUYECKUX padboT

MPOun9 paspabarbiBaTh 1j1aH pelieHus
MpOOJIEMBI C YYeTOM aHalu3a
UMEIOIIUXCS MaTEPHAITLHBIX U
HeMaTepuaIbHBIX PECypCOB;

pa3pabaThIBaTh TUTaH peUIeHUs MTPOOIEMBI C YIETOM
aHaJIM3a UMEIOIIUXCSl MaTePHAIbHBIX U HEMaTePHAIbHBIX

pecypcoB

Ha TCOPCTUUCCKUX U
MPAKTUYCCKUX
3aHATUAX

[Ipe3enTannu
TBOPUYECKUX paboT

MP6un10 ocymecTBisITh
1[eJIeHaIIpaBJICHHbII MOUCK NTepeHoca
CPEZCTB U CIIOCOOOB JIEHCTBUS B
poeCCUOHABHYIO CPENY;

OCYILIECTBIIATH 1IEJICHAIIPABIICHHBIN ITOMCK IIEPEHOCA
CPEICTB U CIIOCOOO0B JIeHCTBUS B PO(HECCHOHATIBHYIO

cpeny

Ha teopernueckux u
MPaKTUYECKHUX
3aHATUAX

[Ipeszenranun
TBOPYECKUX paboT

MP6unll ymers nepeHOCUTh 3HaHUS B
MO3HABATENbHYIO U TPAKTUYECKYIO

YMETb MePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO
00/1aCTh JKU3HEIEATEITBHOCTH,

Ha teopernueckux u

[Ipeszenranun

001acTH KU3HEACSITETbHOCTH; MPaKTUYECKUX TBOPUYECKUX paboT
3aHATHUAX

MP6ual2 ymeTs UHTETPUPOBATh 3HAHUS | YMETh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX Ha Teopernueckux u [Ipesenranuun

W3 pa3HBIX IPEIMETHBIX 001acTe; obrnacreit; MPAKTUYECKUX TBOPYECKUX PabOT
3aHATHUSAX
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MPOunl3 BeIABUIaTH HOBBIE HJEH,
npeayiaraTh OPUTHMHAIBHBIE TMOJIXOJbI U
pelieHus;

BBIJIBUTATh HOBBIE UJIEH, IPEJIaraTb OPUTHHAJIbHBIE
MOJXO0/Ibl U PELICHHUS

Ha teopernueckux u
MPaKTUYECKUX
3aHATUAX

[IpezenTanmu
TBOPYECKUX paboT

MP6unl4 craButh mpoOJIeMbI U 3a/1a4H,
JOITYCKAIOIIUE aJIbTCPHATHBHBIC
pelIeHus;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIINE
abTEPHATHBHBIC PEIICHHS;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNbHOM JESITENEHOCTH, B TOM YHCIIE TIPH
M3y4eHUH (PU3HUKH

Ha teopernueckux u
MPaKTUYECKUX
3aHATUAX

[IpezenTannu
TBOPYECKUX paboT

B) pabora ¢ ungopmanmei:

MPpul Bnasers HaBbIKaMH MOTYYECHHUS
uHGOpMAaLUU U3 UICTOUHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEIIBHO OCYLIECTBIIATh
IIOMCK, aHAJIU3, CHCTEMAaTU3aLHUI0 U
UHTEpIIpeTaNo HHPOpMALUH
pas3IUYHbIX BUIOB U GOpPM

BJIQJIETh HAaBbIKAMU IIOJIy4€HUs HH(OpManuu
(Gu3n4eckoro  cojaep)kKaHus U3 HCTOYHUKOB PA3HBIX
TUIIOB, CAMOCTOSTENBHO OCYILECTBIIATh IIOUCK, aHAIN3,
CHCTEMaTHU3alluI0 U UHTEPIIPETALMI0 HHPOPMALIUH
Pa3IMYHBIX BUJOB U GOPM MIPEICTABICHHS

Pabota ¢ yueObubIMU
IIOCOOMSIMH,
HNHuTtepHeT-pecypcamu
C LIETIbIO TIOTYYCHUS
UHpOpMALIUU U3
WUCTOYHHUKOB Pa3HBIX

[Ipe3enTannu
TBOPYECKUX PabOT

MPEJICTABICHUS; THUIIOB
MPpu2 co3naBarh TEKCTHl B Pa3IUYHBIX | CO3[aBaTh TEKCTHI (PU3MUECKOTO COJCPKAHUS B PaGora ¢ yueOHBIMEI
dbopmaTax ¢  y4yeTOM  HA3HAYCHHUsS | PA3IMYHBIX OpMaTax ¢ y4ETOM Ha3HAYCHUS MOCOOUSAMH,

uHboOpMallUM U 1EJIeBOH ayIUTOPHH,

nH(pOpMaIUY U LIEIeBOI ayUTOPUH, BEIOUpast

WHTepHeT-pecypcamu

[Ipe3enTannu

BBIOWpas ONTUMATBHYIO dbopmy | onTUMaNBHYIO (POPMY MPEICTABICHUS U BU3YyaJIU3aIlUU C TENBIO MOTyYEHUS TBOPUYECKUX paboT
MPEACTABICHUS U BU3YyaIU3ALNH; uH(pOpMaIuu U3
HMCTOYHHKOB Pa3HbIX
TUIIOB
MPpu3  omneHuBaTh  JOCTOBEPHOCTb, | OIEHUBATH JOCTOBEPHOCTH HHGOPMAIIUU PaGora ¢ yueOHBIMEI
JIETUTUMHOCTh uHpopmanuu, ee MOCOOHUSAMH,

COOTBCTCTBHUEC NPABOBbBIM H MOpPAJIbHO-
O9TUYCCKHUM HOpMaMm,

WHTepHer-pecypcamu
C LIEJIBIO NOJTYYEHHUS
nH(popManuu u3
HCTOYHUKOB Pa3HBIX

[Ipe3enTannu
TBOPUYECKUX paboT

THIIOB
MPpr4 ucnonp30BaTh CpeicTBa HCIOJIb30BaTh CPEJICTBA NH(OPMAIIMOHHBIX U Pa6ora ¢ yueOHbIMUI
MH(OPMALMOHHBIX KOMMYHHUKAIMOHHBIX TEXHOJIOTUN B PELICHUU nocoOusiMH,
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KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B
pCeIICHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U OPTaHU3aIIHOHHBIX
3aja4 ¢ coOr0IeHueM TpeOOBaHU
SPrOHOMHKH, TEXHUKH 0€3011acHOCTH,
THTHEHBI, pecypcocOepeKeHus1, MPaBOBBIX
Y 3THYECKUX HOPM, HOPM
nH()OPMAIIMOHHON 0E30MaCHOCTH;

KOTHUTHBHBIX, KOMMYHHKATUBHBIX ¥ OPraHU3allMOHHBIX
3a11a4 ¢ coOMoAcHIEeM TPeOOBAaHUI SPTOHOMUKH,
TEXHHKHU 0€3011aCHOCTH, TUTHEHBI, peCypcocOepeKeHus,
MIPABOBBIX M ATUYECKUX HOPM, HOPM HH(POPMAIIHOHHOM
0e30macHOCTH

WuTepHet-pecypcamu
C LIETIBIO TTOTYYEHUS
uHpopmauu u3
HMCTOYHUKOB Pa3HBIX
THUIIOB

[IpezenTanmu
TBOPYECKUX paboT

MPpus BJIAJICTH HaBBIKAMU
pacTo3HaBaHMs U 3alIUTHl HHPOPMAIUH,
HH(pOPMAITMOHHOM 0€301acHOCTH
JUYHOCTH.

BJIAJICTh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI
nHpopmanuy, HHOOPMAITOHHOK 0€30IacHOCTH
JMYHOCTH

PaGora ¢ yueOHBIMEI
IIOCOOHIMH,
WnuTepuer-pecypcamu
C LIETIBIO TIOTYICHUS
uHdopmanuu u3
MCTOYHHUKOB Pa3HBIX

[Ipe3enTannu
TBOPYECKUX PabOT

TUIIOB
OBj1ajleHHe YHHBEPCAJIbHBIMIH KOMMYHUKATHBHBIMU /1€CTBUAMM:
a) o0meHme:
MPol ocymiecTBiIsITh KOMMYHUKAIIMH BO | OCYIIECTBIISTH OOIIEHNE HAa YPOKaxX (DU3UKH U BO Pemenue
Bcex cepax KU3HH; BHE-YPOUYHOM JI€SITEIbHOCTU CoBMecTHas paboTa | MPAKTHYECKHX 3afad C
Ha MPaKTUYECKUX MOCJIETYIOIITUM
3aHATHUAX 00BsICHEHUEM
MPo2 pacmno3HaBaTh  HeBepOalbHBIE | paCliO3HABATH MPEANOCHUIKH KOH(DIUKTHBIX CUTYAIllul U
cpencTBa OOIIEHUS, TOHUMATh 3HAYCHHE | CMATYATh KOH(MIUKTHI CoBmecTtHas paboTa Pemenue
COLIMAIIBHBIX ~ 3HAKOB, Paclo3HaBaTh Ha MPaKTUYECKUX MPaKTUYECKHX 3a/1a4 C
MPEANOCHUIKA KOH(JIUKTHBIX CHUTYyaIui 3aHATHUSAX MOCJIETYIOIITUM
U CMSITYaTh KOHQIIUKTHL; 00BsICHEHUEM
MPo3 BrnageTs pa3IMUHBIMHU CIIOCOOAMH | BIAJETh PA3IUYHBIMU CIIOCOOAMM OOIICHUS 1 Pemrenne
OOIICHHSI U B3aMOJICHCTBHS; B3aUMOJEICTBUSA CoBMecTHas paboTa | IMPAKTHYECKHX 3a7ad C
Ha MPaKTHYECKUX MOCJIeTYIOIIAM
3aHATHUSAX 00BSICHEHUEM
MPo4 aprymeHTHpPOBaHHO BECTH JUAJOT, | apTYMEHTHPOBAHHO BECTH JHAJIOT, YMETh CMATYATh Pemenne

YMCTb CMATYAaTh KOH(bHHKTHBIC

KOH(I)J]I/IKTHBIC CUTyallun

CoBmecTHas paboTa

IMMPAKTUYCCKUX 3aaa4 C
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CUTYyallUH; Ha MPAKTUYECKUX MOCJIEAYIOIUM
3aHATUIX 00BsICHEHHEM
MPo5 pa3BepHYTO M JIOTMYHO M3JIaraTh | pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOKO TOYKY 3PEHHUS C Pemenne
CBOIO TOYKY 3PEHHUSA C HCHOJIb30BAHUEM | UCIIOJIB30BAHUEM SI3BIKOBBIX CPEIICTB CoBMecTHas paboTa | TMPAKTHYECKHX 3a1ad C
SI3BIKOBBIX CPEJICTB; Ha MPAKTUYECKUX MOCJIEAYIOIUM
3aHATUIX 00BsICHEHHEM
0) coBMecTHAas1 1esITeJIbHOCTD:
MPcnl mnoHumarb M HCIOJIB30BATh | IOHMMATh M UCIIOJIB30BATh IIPEUMYIllecTBa KOMaHAHOW | Pabora B moarpymnmax Pemenne
MIpEeUMyIleCcTBa KOMaHTHOH U | U MHAUBUIYaAIbHON pabOTHI MIPY BBIOJHEHUH MPAKTUYECKUX 33714 C
WHIUBUIYTBHON pabOTHI; MPAKTUYECKUX MOCEAYIO UM
3aJaHui 00BsACHEHUEM
MPca2 BbIOMpaTh TEMATUKY UM METObI | BBIOMPATh TEMATUKY U METO/bl COBMECTHBIX JIEHCTBUH C
COBMECTHBIX JEHCTBHUIl C y4eTOM OOIIUX | y4E€TOM OOIIMX HHTEPECOB, PaGora B moarpymnmax Pemenne
WHTEPECOB M BO3MOXHOCTEH Ka)KJIOr0 | M BO3MOXHOCTEH Ka)J0T0 WIeHa KOJUIEKTHBA IIPY BBITIOJTHEHUH MPAKTUYECKHUX 3a7a4 C
YyJIeHa KOJIJICKTUBA; MPaAKTUYECKUX MOCJIETYIOLIUM
3aJaHui 00BACHEHUEM
MPcn3 npuHUMATh 1ENH COBMECTHOH | MPUHUMATH 1I€JTM COBMECTHOM JESITEIIBHOCTH,
JIeSITEIbHOCTH, OpraHu30BbIBATh Y | OpPraHMU30BbIBATH U KOOPIAUHUPOBATH ACUCTBUSA I10 €€ PaGora B moarpymnmax Pemenue
KOOPAWHUPOBATh  JIEUCTBUA IO €€ | JOCTUKEHHIO: COCTABIISTH IJIaH JEHCTBUH, MIPY BBIOJTHEHUH MPAKTUYECKHUX 3a7a4 C
JIOCTHKEHHUIO: COCTaBJIATh IUJIaH | paCIpeAENsaTh POJIM C YYETOM MHEHUN YYaCTHUKOB, MPAKTUYECKUX MOCIEAYIOIIUM
NeNCTBUM, pacnpefensiTh POJIM C YYETOM | OOCYXAaTh pe3yJbTaThl COBMECTHON pabOThI 3a1aHUI 00BsICHEHUEM
MHEHHU YYaCTHUKOB 00CyXXIaTh
pe3yIbTaThl COBMECTHOU PabOTHI;
MPcn4 oneHMBaTh KadecTBO CBOETO | OIICHHMBATh KAYECTBO CBOETO BKJIaAa U Ka)KI0ro
BKJIaJIa U KaXJOT0 YJaCTHHUKA KOMAaHJIbl | YIaCTHHKA KOMaH]Ibl B OOLIUI PE3yNIbTAT MO Pabota B moarpymmax Pemenne
B OOmIMIi pe3ynpTaT Mo pa3paboTaHHBIM | pa3paboTaHHBIM KPUTEPUIM IIPY BBITIOJIHEHUH MPaKTUYECKHX 3a]1a4 C
KPUTEPUSIM; MPAKTUYECKHUX MOCTEYIOIIAM
3aJaHui 00BsICHEHHEM
MPcaS mnpemnaratb HOBBIE MPOEKTHI, | IPEIaraTb HOBBIE TPOEKTHI, OLIEHUBATh UJIEH C Pabota B moarpymmax Pemrenue
OLICHHUBATh HWJEHU C IMO3ULUMUHA HOBU3HBI, | O3ULMU HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKOMN IIPY BBIIIOJIHEHUH MPAKTUYECKUX 3a7a4 C
OPUTHMHAIBHOCTH, MPAKTUYECKOU | 3HAUMMOCTH MPAKTUYECKUX MOCIEYIOIIAM
3HAYUMOCTH; 3aJaHui 00BsICHEHHEM
PII1 OVIIL.01.06 YV ®u3uka Crpanuna 23 u3 85




MPcn6 koOpIUHUPOBATH W BBIIOJIHATH

KOOPAUMHUPOBATH U BBITIOJHATD pa60Ty B YCJIOBHAX

paboTy B YCIOBHSIX  PEAbHOTO, | pealbHOr0, BUPTYATHHOTO U KOMOMHUPOBAHHOTO Pabora B moarpymmax Pemenue
BUPTYaJbHOTO ¥ KOMOMHHMPOBAHHOIO | B3aUMOJICHCTBUS IIPU BBITTOJTHEHUH MPAKTUYECKUX 3a7a4 C
B3aUMO/ICHCTBUS; MPaKTUYECKUX MOCJIETYIOIIUM
3a/laHui 00BSICHEHUEM
MPcn7  ocymecTBisiTb  MO3UTHUBHOE | OCYIIECTBISATH MO3UTUBHOE CTPATErMUYECKOE MMOBEICHHE
CTpaTernyeckoe MOBE/ICHUE B | B Pa3JIMYHBIX CUTYaLIUAX, IPOSIBISTH TBOPUECTBO U PaGora B moarpymnmax Pemenue
pPa3IMYHBIX  CUTYyallMsIX,  MPOSIBJIATH | BOOOpa)KeHUE, ObITh MHUIIMATUBHBIM MIPU BBITIOJIHEHUN MPaKTUYECKUX 3a]1a4 C
TBOPUECTBO H  BOOOpakeHHE, OBITh MPAKTUIECKUX MOCTEAYIOUIIM
WHUIIUATHBHBIM. 3aIaHU I 00BICHECHHEM

OBJIaI[eHI/Ie YHUBEPCAJIbHBIMMU PEryJsaTUBHBIMU IleﬁCTBI/IﬂMI/I:

a) CaMOOPraHu3aums:

MPcol camocToSTENBHO OCYUICCTBJIATDH

CaMOCTOATCIIBHO OCYIICCTBJIATE IIO3HABATCIIbHYTO

[I03HABATENIbHYIO JESITEIbHOCTD, JeSITeTbHOCTh B 001aCTH (PU3UKH U aCTPOHOMHH, [TpakTueckoe

BBISIBJIATH MPOOJIEMBI, CTABUTH U BBISIBJIATH IIPOOJIEMBI, CTABUTh U (POPMYIUPOBATH 3aHATHE TBopueckas paboTa,

(dbopMynHpOBaTh COOCTBEHHBIC 331a4l B | COOCTBEHHBIC 33/1a4H COOOIIEHHUE 110 TeMaM

00pa3oBaTeNbHON AEATEIbHOCTH U

KU3HEHHBIX CUTYaIUsIX;

MPco2 camMOCTOSITEIBHO  COCTaBJIATH | CAMOCTOSTENIBHO COCTABIIATH IUIaH PELIEHUS pacUETHBIX

IUIaH peUIeHUss NpoOJeMbl € Y4YETOM | M KaUeCTBEHHBIX 337124, IUIaH BBITOJIHEHUS TBopueckas paboTa,

UMEIOLUXCS PECYpCOB, COOCTBEHHBIX | MPAKTUYECKON pabOThI ¢ YYETOM UMEIOLINXCS [TpakTHueckoe COO0O011IeHnEe 0 TEMaM

BO3MO>XHOCTEHN U MPEANIOYTEHUN; pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U 3aHATHE

MIPEANIOYTEHUN

MPco3  nmaBaTh  OLEHKY  HOBBIM | IaBaTh OLIEHKY HOBBIM CUTYalLlUsIM TBopueckas paboTa,

CUTYaLUsIM; [TpakTHueckoe COO0O011IeHnEe 0 TEMaM
3aHSTHE

MPco4 pacmupsth paMKu y4eOHOTO pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE TBopueckas pabora,

IIpeIMeTa Ha OCHOBE JIMYHBIX JIMYHBIX [IPEANIOYTEHUN ITpakTueckoe cooOIIeHne 110 TeMam

MPEOYTEHHI; 3aHSITHE

MPco5 nenaTh 0OCO3HaHHBIN BBIOOD, JienaTh OCO3HAHHBIN BBIOOD, apIyMEHTUPOBATH €TO0, TBopueckas paboTa,

apryMeHTHpPOBaTh €ro, OpaTh OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a pEIICHHE [IpakTHueckoe co0O011IeHne 0 TEMaM

OTBETCTBEHHOCTH 3a PEIICHHUE; 3aHSTHE
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MPco6 onieHHBaTH TPHUOOPETCHHBIH

OLICHUBATh MPUOOPETEHHBIN OMBIT

TBopueckas pabora,

OIIBIT; [TpakTrueckoe cooOIIeHnE 110 TeMaM
3aHATHE

MPco7 ciocob6¢cTBOBaTh ((POPMUPOBAHHIO | CIIOCOOCTBOBATH POPMUPOBAHUIO U TIPOSBICHHUIO

Y IIPOSIBICHUIO IIUPOKON DPYIHULIUU B SpyauLUH B 001acTU (PU3UKH, TIOCTOSTHHO MOBBILIATH TBopueckas paboTa,

pa3HbIX 00JacTAX 3HAHUI, TOCTOSIHHO CBO 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHB IIpakTueckoe cooOIIeHnE 110 TeMaM

HOBBIIIATH CBOM 00pa3oBaTeIbHbIN U 3aHATHE

KYJIbTYPHBIH YPOBEHb;

0) CAMOKOHTPOJIb:

MPck1 naBath OIIEHKY HOBBIM JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUB

CUTyalUsIM, BHOCUTb KOPPEKTHBBI B bl B JICATEIILHOCTD, OLIEHUBATh COOTBETCTBUE CamocTrosTenbHas [IpakTuueckue

NeSITENIbHOCTD, OLIECHUBATh COOTBETCTBUE | PE3YJIbTATOB LM pabora 3aJlaHus C

PE3YJIBTATOB LIEIAM; NOCIIEAYIOIIUM
00BsICHEHUEM

MPck?2 BnazneTs HaBbIKaMH BJIaJIeTh HaBbIKaMM [TO3HABATEJILHOM pedeKcuu Kak

[I03HABaTENIbHON pediekcun Kak OCO3HAHHUS COBEPLIAEMBIX JIEUCTBUN U MBICIUTEIbHBIX [IpakTuueckue

OCO3HAHUs COBEPLIAEMBIX JIEHCTBUH U IIPOLIECCOB, UX PE3YJITaTOB U OCHOBAHUM CamocTrosTenbHas 3aJJaHus C

MBICIUTENBHBIX MTPOLIECCOB, UX pabora HOCIIEAYIOLIUM

pE3yJIbTaTOB M OCHOBAHMI; 00BSICHEHUEM

MPck3 ucnonabp30BaTh NPUEMBI UCIOJIb30BATh MPUEMBI peIIeKCUN AJIS OLIEHKU CUTYall CamocTosTenbHas [IpakTnueckue

pedekcuu 1Sl OLEHKU CUTYalluH, U, BBIOOpa BEPHOT'O PELICHUS pabora 3aJlaHus C

BbIOOpa BEPHOI'O PELICHHUS; HOCIEAYIOIIUM
00BsICHEHUEM

MPck4 yMmeTp oOLEHMBaThb PUCKM U | yMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh [IpakTnueckue

CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO | PEIIEHUs 0 UX CHUKEHUIO; TPUHUMATh MOTHUBBI U CamocTrosTenbHas 3aJlaHus C

UX CHUKEHHUIO; apryMEHThI IpYI'UX [P aHAIU3€E Pe3y/IbTaTOB pabota HOCIIEAYIOLIUM

JIeSITeNIbHOCTH 00BSICHEHUEM
B) OMOLMOHAJIbHBIN HHTE/VICKT, NPEANoJaralmuii cpopMHpPOBAHHOCTD:

MP5ul camoco3HaHus, BKIIFOYAIOLIETO CaMOCO3HaHUs, BKIIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh

CIIOCOOHOCTH MIOHUMATh CBOE CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh HAIPABICHUS ITpakTnueckue

SMOILIMOHAIBHOE COCTOSIHUE, BUIETh pa3BUTHS COOCTBEHHOM dSMOIMOHATBHON cepbl, ObITH 3aHSTUS [IpakTuueckue

HanpaBJIeHUs] pa3BUTUSI COOCTBEHHON YBEpPEHHBIM B cebe 3aJJaHus C
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SMOLMOHAIBHOM chepbl, ObITh NOCIIEAYIOIIUM

YBEPECHHBIM B ce0e; 00BsICHEHUEM

MP5su2 camoperynupoBaHus, CaMOpETYJIMPOBaHMs, BKIFOYAIOIIEr0 CAMOKOHTPOJIb,

BKJIFOYAIOLIErO0 CAMOKOHTPOJIIb, YMEHUE yMEHUE IPUHUMATh OTBETCTBEHHOCTH 3a CBOE IIpakTrueckue IIpakTrueckue

IIPUHUMATH OTBETCTBEHHOCTb 3a CBOE MOBEJICHHE, CIIOCOOHOCTh aaTUPOBAThCS K 3aHATHS 3aJlaHus C

MOBEJICHHUE, CIIOCOOHOCTH aAaNTUPOBATHCS| IMOIMOHAIBHBIM U3MEHEHHUSM H MPOSBIATH THOKOCTb, IIOCJIEIYIOLUM

K SMOILIMOHAIbHBIM U3MEHEHUSM U OBITb OTKPBITHIM HOBOMY 00BsICHEHUEM

MPOSIBIISITh THOKOCTB, OBITH OTKPBITHIM

HOBOMY;

MP5u3 BHyTpeHHEN MOTHUBALIUH, BHYTPEHHEH MOTHBALMM, BKJIHOYAIOUIEH

BKJIIOYAIOIIEN CTPEMIIEHUE K CTPEMJICHME K JOCTHKEHHUIO LEIHU U YCIIEXY, ITpakTnueckue IIpakTnueckue

JOCTHKEHMIO LIENIH U YCIIEXY, ONTUMU3M, | ONTUMHU3M, MHUIIUATUBHOCTh, YMEHHE JIEHCTBOBAT, 3aHATUA 3a/1aHUs C

MHULMATUBHOCTh, YMEHUE IEHCTBOBATh, | UCXOJs U3 CBOMX BO3MOXKHOCTEN HOCIIEAYIOIIUM

HCXOJISl U3 CBOMX BO3MOKHOCTEH; 00BsICHEHUEM

MP5u4 sMnaTiu, BKIIOYAOLIEN SMIIATUH, BKJIIOYAIOIEH CIOCOOHOCTh TOHUMATh

CIIOCOOHOCTH MOHMMATh SMOIIMOHATIFHOE | SMOIIMOHAIEHOE COCTOSIHUE IPYTUX, YYUTHIBATH €r0 TPU IIpakTrHueckue IIpakTrueckue

COCTOSIHUE JIPYTUX, YUUTBIBATh €I0 P | OCYLIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBUIO 3aHATUA 3a/1aHus C

OCYIIECTBJIEHUN KOMMYHUKAIUH, U CONEPEKUBAHUIO MOCJIETYFOLIUM

CIOCOOHOCTh K COUYBCTBHIO U 00BsICHEHUEM

COIEPEKUBAHNIO;

MP»5u5 couyalbHBIX HABBIKOB, COLMAJIBHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTb

BKJIFOYAIOIIUX CITIOCOOHOCTh BBICTPauBaTh OTHOLIEHUS C APYTHMH JIFOJIbMH, IIpakTrueckue [IpakTueckue

BBICTPAMBAaTh OTHOLLIEHUS C APYTUMHU 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh 3aHATUSA 3a/1aHus C

JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH KOH(JITUKTBI MOCJIETYIOLIUM

MHTEpEC U pazpemaTb KOHQIUKTHI, 00BSICHEHUEM

r) NPpUHATHE ce0s M APYTUX JIJeH:

MPricl npuHuMaTh cebs, MOHUMasi CBOU | MPUHUMATh ce0sl, TOHUMasi CBOM HEJJOCTATKU U Pemenne

HEJIOCTATKU U JOCTOMHCTBA; JIOCTOMHCTBA IIpakTrueckue MIPAaKTHUYECKUX
3aHATHUSA 3aJaHIH

MPric2 IIPUHUMATD MOTHMBBl U | IPUHUMATh MOTHUBBI U apIyMEHTHI IPYTHX IIPHU aHAIHU3E

apryMEeHThI APYIUX JIFOACH MPU aHAIW3E | PE3YJIbTATOB JIEATEIbHOCTH [IpakTrnueckue Pemenne

pe3yIbTaTOB NEATEIBHOCTH; 3aHATUSA IIPAKTHYECKUX
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3aJaHui
MPnc3 npuzHaBaTh CBOE MPABO M MPABO | IPU3HABATH CBOE MPABO U MPABO JAPYTUX HA OMIMOKU Pemenue
JIPYTUX JIIOJICH Ha OIIMOKH; [IpakTnueckue MPAKTUYECKUX
3aHATUS 3aJaHIH
MPnc4 pa3BUBaTh CIOCOOHOCTH | pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C TIO3UITUN Pemenne
MIOHUMaTh MHUP C MO3ULHMH JPYroro | Apyroro 4yejaoBeKa [IpakTnueckue MPAKTUYECKUX
YJeJIoBeKa. 3aHATHUA 3aJaHui
3) npeaMeTHbIe
PesyabTar ITo @01 Opranuzanus
OneHka J0CTHKeHHUS
JOCTHKEHUA
I1P1 c(hOopMUPOBAHHOCTD | IEMOHCTPHUPOBAThH HA IIPUMEPAX POJIb U MECTO (PU3UKH
MPEJICTABICHUA O POJU W MecTe | B (GOPMHUPOBAHHH COBPEMECHHON HAYYHON KapTHHBI
buzuku u aCTPOHOMUU B | MHUpA, B pa3BUTHUU COBPEMEHHON TEXHUKU U
COBPEMEHHOM  HAy4YHOM  KapTUHE | TEXHOJIOTUM, B MPAKTUYECKOUN JESITEIbHOCTH JIFOJIEH;

MHpa, O CHUCTeMOOOpa3yroIlei poiu
GU3MKH B Pa3BUTHH E€CTECTBEHHBIX
HAayK, TEXHUKH ¥ COBPEMEHHBIX
TEXHOJIOTHH, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX  YYEHBIX-(HU3UKOB B
pa3BUTHE HAYKH;

NOHUMaHHe (U3NYECKOH CYLITHOCTH
HaOJIOAaeMBIX SIBIICHU MUKPOMUPA,
MakpoMHpa U MeramHupa; MOHUMaHUe
PO aCTPOHOMHHU B MPAKTUYECKOU

NPUBOANTH TPUMEPHl  BKJIAJa  POCCHHCKUX |
3apyOeKHBIX YUYEHBIX-(DM3UKOB B pa3BUTHE HAYKH, B
OOBACHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTHIL;

JEMOHCTPUPOBATh Ha NPUMEPAX POJIb M MECTO
¢bu3ukn B (QOPMUPOBAHUU COBPEMEHHON Hay4yHOMU
KapTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHI, B TPAKTHYECKON NESATEILHOCTH JIIOAEH,

HpaKTI/IquKI/Ie 3aHATUA

ITpakTnyeckas pabora
110 TeMaM, YCTHBIN
OIpoc

NEeATEIILHOCTU yeJIoBeKa U | LIETIOCTHOCTh W €OUHCTBO (UBUYECKON KapTHHBI
JaJbHEWIIEM  HAay4YHO-TEXHHYECKOM | MHUPA;

pa3BUTHY, ponu bu3uKu B
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dhopMupoBaHUHN
(byHKIMOHATBHOM
YeoBeKa JUTs
NPAKTUYECKHX 3a/1a4;

Kpyrosopa u
rPaMOTHOCTHU

pelieHus

I[P 2 chopMupoBaHHOCTH yMEHHI
pacmo3HaBaTh (U3UYECKUE SIBICHUS
(nportecchl) MW OOBSICHATH WX HaA
OCHOBE M3YYEHHBIX 3aKOHOB:
paBHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBIKCHUE,
cBOOO/IHOE TMaJleHUE TeJ, JBUKCHHE
o OKPY>KHOCTH, WHEPIINS,
B3aMMOJICIICTBUE Tel, KoueOaTelbHOE
IBIDKEHHE,  PE30HAHC,  BOJHOBOE
nBukeHue; Auddysus, OpoyHOBCKOE
IBUKCHHUE, CTPOCHHE KUIKOCTCH U
TBEPABIX TeJ, U3MEHEHHE 00bemMa Tel

IpyU  HarpeBaHuM  (OXJIAXKAECHUN),
TEIUIOBOE PABHOBECHE, HCIIApPEHHUE,
KOHJICHCAIlUs, IUIaBJICHHUE,
KpUCTaJIIIN3aLus, KHUIICHHE,

BJIQXXHOCTh BO3/yXa, CBSI3b CpeaHEH
KMHETHYECKOM SHEPruM TEIJIO0BOrO
JBIKEHUS MOJIEKYT C aOCOITIOTHOMN
TEeMIIepaTypou, MOBBIIICHUE
JABJICHUS Ta3a MPU €ro HarpeBaHUU B
3aKpPBITOM  COCY/I€, CBS3b MEXIY
rmapamMeTpamMu  COCTOSHHMsSI Ta3a B
M30IpoIeccax; dBIEKTpU3alus Tell,
B3alMOJICHCTBHE 3apsJIOB,
HarpeBaHUE€ IMPOBOJHHKA C TOKOM,
B3alMOJICHCTBUE Mar"HuToB,

YUUTBIBATH IPAHULBI IPUMEHEHHS U3YYEHHBIX
(bu3nYecKUX MOJeNeH: MaTepraibHas TOUKa,
HMHEepLHaIbHas cucTeMa oTcuéTa, abCOIIOTHO TBEPAOE
TEJI0, NJCAIbHBIN I'a3, MOAEIIH CTPOCHUS T'a30B,
KUJKOCTEH U TBEPABIX TEJl, TOUCYHBIA 3JIEKTPUUECKUN
3apsi/i IpU PEeUICHUH PU3MYECKUX 3ajad,

OIMMCHIBATh MEXaHUYECKOE ABMKCHUE, UCTIOIB3YSI
¢du3nvecKkrue BEIIMYMHBI: KOOPAMHATA, MTYTh,
nepeMenieHne, CKOpocTh, YCKOPEHHe, Macca Teja, Cuia,
UMIYJIbC TeJla, KNHETUYECKasl YHEPTUs, ITIOTCHIMAIbHAS
JHEPrusi, MEXaHU4ecKasi paboTa, MeXaHUJeCcKast
MOIITHOCTb; TIPH ONMCAHUH MPABHILHO TPAKTOBATh
(U3HYECKUN CMBICI HCIIOJIB3yeMbIX BEJTUYHH, UX
0003HAYECHUSI U €MHUIIBI, HAXOUTH (POPMYIIBI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEIIMIUHY C
JIPYTUMH BEJTMUUHAMU;

pacrno3HaBaTh (pU3MYECKHE sBJIEHUS (TpOILEeCcChl) U
OOBSICHITH UX Ha OCHOBE 3aKOHOB QJICKTPOAUMHAMHKHN
u KBaHTOBOM ¢buzuku: JNEKTpUYecKas
MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMTHOE  JIEHCTBUS  TOKa,  B3aUMOJEHCTBHE
MAarduToB, JJICKTPOMAarHuTHas WHAYKIHA, )Iel\/'ICTBI/Ie
MarHMTHOTO TMOJS Ha TMPOBOJHUK C TOKOM U
JBUKYUIUICS 3apsili, AJIEKTPOMAarHuTHbIE KojeOaHus
U BOJIHBI, IPSIMOJIMHEWHOE PacCIpOCTPAHEHUE CBETA,

[IpakTrueckue 3aHsATHS

[IpakTnueckas pabora
10 TEMaM, YCTHBIN
oIpoc
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AJIEKTPOMArHUTHAS WHIYKIHS,
[[ef/'ICTBI/IC MarHuTHOI'O I10JIs1 Ha
MPOBOJTHUK C TOKOM W JBIDKYIIHICS
3apsij], SNEKTPOMArHUTHBIE KOJIeOaHUs
" BOJIHBI, PSMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXKCHHUE,
peJIOMIICHUE, UHTEepPEepEHIIHS,
mudpakuus W TONSpU3ALUs CBETa,
JIMCTICPCHUS CBETA;
(boTodNeKTpUIECKUA s dexr,
CBETOBOEC JaBJICHHE, BO3HHUKHOBEHHE
JINHENYaTOr O CIIEKTpA aroma
BOJIOPO/Ia, €CTECTBCHHAS u
HCKYCCTBCHHAA PaJMOAKTHBHOCTD,

OTpaKeHHE, peIoMIICHUE, UHTEpEpeHIHS,
TUGPaKIUs U MMOJSIpU3alis CBETa, TUCTIEPCUs CBETa,
(hOTOdIEKTPUYECKHIA s dexr (dpotoaddexr),
CBETOBOE JaBJICHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa  BOJOPOJA, CCTECTBCHHas H
HCKYCCTBEHHAs paJIHOAKTUBHOCTH;

I1IP 3 BnameHne OCHOBOMIOJIATAIOIINMHU
(U3HYECKUMU TTOHATHSIMHA U
BEJIMYMHAMU, XapaKTEPU3YIOILUMHU
(bu3HUecKre MPoIecChl (CBI3aHHBIMU
C MEXaHUYECKUM JBUKEHHUEM,
B3aHMOJCHCTBHEM TEJI,
MeXaHNYECKUMH KOJIeOaHUAMU U
BOJIHAMH; aTOMHO-MOJIEKYJISIPHBIM
CTPOCHHUEM BEILIECTBA, TEIUIOBBIMU
MPOLECCAMU; FTEKTPUUYECKUM U
MAarHUTHBIM TOJISIMHU, DJIEKTPUYECKUM
TOKOM, 3JIEKTPOMAarHuTHBIMU
KoJIe0aHUSIMH U BOJIHAMU,
OINITHYCCKUMH SIBIICHUSIMMU,
KBaHTOBBIMU SIBJICHUSIMU, CTPOCHUEM
aToMa M aTOMHOTO sipa,

pacno3HaBaTh (PU3NUECKHE SBICHHS (TIPOLECCHI) U
0OBSICHSTH UX HAa OCHOBE 3aKOHOB MCEXaHUKH,
MOJICKYJISIPHO-KMHETUYECKOM  TEOpUHM  CTPOEHUs
BEIIECTBA M AIEKTPOJMHAMUKA: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBU)KEHUE,
CBOOO/IHOE TTaJIeHNE TeJl, IBH)KEHHE 110 OKPYKHOCTH,
UHepLUs, B3auMoieicTBHE Tel, 1updy3us,
OpOYHOBCKOE TBM)KEHUE, CTPOCHHE KHUIKOCTEH U
TBEPIBIX TN, U3MEHEHHE 00bEMa TeJ MPU HarpeBaHUU
(oxJytaXkAeHUN ), TEMJIOBOE PAaBHOBECHUE, HCTIApEHHE,
KOH/IEHCallMs, TJIaBIeHUE, KPUCTAIUTN3AIS, KUIIEHHE,
BJIA)KHOCTH BO3yXa, IIOBBINICHUEC AABJICHUA I'a3a IMPU
€ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b MEXKITY
napamMeTpaMH COCTOSHHS T'a3a B H30IpoIeccax,
AJIEKTPHU3alKA Tell, B3aUMOACHCTBHUE 3aps10B,;

HpaKTI/IquKI/Ie 3aHATUA

ITpakTryeckas pabora
110 TeMaM, YCTHBIN
OIpoc

PaMOaKTUBHOCTHIO); BIIAJICHHE OIIMCHIBATH U3YYEHHBIE CBOMCTBA BelllecTBa
OCHOBOIIOJIAralOIIUMHA (d5eKTpuUIecKue, MarHuTHBbIE, ONTHYECKHE,
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ACTPOHOMUYECKUMH MOHATHIMH,
MO3BOJISIIOIIUMH XapaKTePU30BaATh
MIPOIIECCHI, TPOUCXOIAIINE HA
3B€3/1aX, B 3BE€3JHBIX CUCTEMAX, B
MEXTAJIaAKTHYECKOH cpefie; IBMKEHNE
HEOECHBIX TEJI, SBOJIIOIMIO 3BE3]] U
Bcenennoii;

ANEKTPUYECKYIO MPOBOAUMOCThH Pa3IHUYHBIX Cpela) U
AJIEKTPOMAarHUTHBIE SIBJIEHUS (IPOLIECCHI), UCIIOB3YS
(bu3nuecKrue BETUUYMHBI: IEKTPUUYECKUHN 3apsi, cuiia
TOKA, 3JIEKTPUYECKOE HAIPSDKEHUE, 3JIEKTPUUYECKOE
CONPOTHUBIICHHUE, pa3HOCTh MMOTEHIMAJIOB,
AJIEKTPOIBIDKYIIAS CUiIa, paboTa TOKa, WHAYKIUSA
MarHuTHOTO MoOJs, cuja Ammepa, cwia JlopeHna,
WHJYKTUBHOCTh KaTYUIKH, SHEPTUs 3JIEKTPHUYECKOIO
YW MarHUTHOTO MOJIeH, IEPUOJ U YacToTa KojeOaHuu
B KoyieOaTeJIbHOM KOHTYype, 3aps]l M CHjIa TOKa B
Mpolecce  TapMOHUYECKHX  3JEKTPOMArHUTHBIX
KoneOaHuid, (OKYCHOE pacCTOSIHHE W ONTHYECKas
cuia JIMH3BI, [IPU OMMCAHUU NPABUIBHO TPAKTOBATH
(GU3NYEeCKU CMBICT UCIIONB3YEMBIX BEIWYHH, HUX
0003HAYEHHUSI M EIUHUIBL, YKa3blBaTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIHYHHY C
JPYTUMHU BETUYMHAMU;

ONMHUCHIBAaTh M3YYCHHBbIE KBAHTOBBIE SIBJICHUA W
MPOLIECCH, MCTONb3ysd  (U3NYECKHUE  BETUYHHBL:
CKOPOCTb JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
4yacToTa CBETa, SHEPTUs U UMIYJIbC (POTOHA, MEPUOJT
IoJIypacnaza, JHEPrusl CBSI3W aTOMHBIX SIEp, NpHU
ONMMCAaHWU MPABWIBHO TPAKTOBaThb (PU3NYECKUI
CMBICJI UCTOJIb3YEeMbIX BEJIMYMH, UX O003HAUYEHUS U
€IMHUILIBI, YyKa3blBaThb (OPMYJIbI, CBSI3bIBAIOLINE
JaHHYI0  (U3MYECKYI0 BEJIMYUHY C JAPYTUMH
BEIMYMHAMHU, BBIYMCIATH 3HAaYeHHE (U3NUYECKOM
BEJINYUHBI;

I[TP 4 BnageHue 3aKOHOMEPHOCTSIMU,
3aKOHaMH ¥ TeopusMd  (3aKOH
BcemupHoro Ttarotenus, [, I u III
3akOHbl HbIOTOHA, 3aKOH COXpAaHEHUS

aHAJIM3UPOBATh PU3NYECKHUE MPOIIECCHI U SBIICHUS,
UCHOJb3Ys (PU3NUYECKHUE 3aKOHBI M TPUHLUIIBL: 3aKOH
BcemupHoro tarotenus, I, Il u III 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXaHUYECKON YHEPIUH, 3aKOH

HpaKTI/I‘-IeCKI/IC 3aHATUA

[TpakTuyeckas pabora
10 TEMaM, YCTHBIN
OIpoc
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MEXaHUYECKOU
COXpaHEHUs
CYTEPITO3UIIHH

SHEPIuu, 3aKOH
UMITYJIbCa, TPUHLUII

CHII, MPUHIIMIIT
PaBHOIIPaBHOCTH HMHEpIHUATbHBIX
CUCTEM  OTCY€Ta;  MOJEKYJAPHO-
KMHETUYECKYI0 TEOPHUIO0  CTPOCHHS
BEIIIECTBA, T'a30BbI€ 3aKOHBI, IMEPBbII
3aKOH TEPMOJIMHAMHUKHY; 3aKOH
COXpAaHEHHUS AJICKTPUUYECKOTO 3apsja,
3akoH Kymona, 3akon Owma s
ydyacTka uemnu, 3akoH Oma s
TIOJTHOM DJIEKTPUUYECKOU IIETH, 3aKOH
Jxoyns - Jlenna, 3aKOH
AJIEKTPOMArHUTHON MHAYKIIMH, 3aKOH
COXpaHEHUS SHEpruu, 3aKOH
MPSIMOJIMHEHHOTO ~ PACIPOCTPAHCHUS
CBETA, 3aKOH OTPaXCHUS CBETA, 3aKOH

IMPpECIOMJIICHUA CBCTa, 3aKOH
COXpPAaHCHUA OHEPTHH, 3aKOH
COXpPaHCHUA HUMITYJIbCA, 3aKOH

COXpaHEHMs 3JIEKTPUYECKOro 3apsja,
3aKOH COXPAaHEHHs MAacCOBOTO 4YHCIIA,
MOCTYJIaThI bopa, 3aKOH
pasvoaKTUBHOTO pacnana);
YBEPEHHOE UCIOJIb30BAHUE 3aKOHOB U
3aKOHOMEPHOCTEHl  mpu  aHaim3e
(bU3NYECKUX SIBICHUH U MPOLIECCOB;

COXpaHEHHsI UMITYJIbCA, IPHHLIUI CYNEPIO3UIINH CHJI,
MPUHIUI PAaBHOIPABUS MHEPIIHATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJISIPHO-KUHETHYECKYIO TEOPHIO
CTPOEHUS BEILIECTBA, Ta30BbIe 3aKOHBI, CBS3b CpeIHEH
KUHETUYECKOW YHEPTHHU TEIUIOBOTO JIBMKECHHS MOJICKYJT
¢ a0COJIIOTHOH TeMIiepaTypoi, IEpBbIi 3aKOH
TEepPMOAMHAMHKH, 3aKOH COXPAHEHHUS dJIEKTPHYECKOTO
3aps/a, 3akoH KysoHa, Ipu 3TOM pas3jingaTth CI0OBECHYIO
(OpMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE
BBIPAKEHHUE U YCJIOBUS (TpaHMIIbl, 00J1aCTH)
PUMEHUMOCTH,;

aHAJIM3UPOBaTh (U3UYECKUE MPOLECChl U SIBJICHUS,
UCHONb3Yys (PU3NYECKHE 3aKOHBI U MPUHLUIbBI: 3aKOH
Oma, 3aKOHBI MOCIIEOBATEIBHOTO U MapaJIEIbHOTO
COEJMHEHUs NPOBOJHMKOB, 3akoH JDxoyms—JleHua,
3aKOH  DJIGKTPOMAarHUTHOM  HWHIYKIHWH,  3aKOH
NPSIMOJIMHEHHOTO PaclpOCTPaHEHUs CBETa, 3aKOHBI
OTpaXEHHsI CBETa, 3aKOHBI TIPEJIOMIICHHS CBETa,
ypaBHeHMe OiHmTelWHa 118 (QoTorddekra, 3aKOH
COXpaHEHHS DHEPTUH, 3aKOH COXPAaHEHHs HMMITYJIbCa,
3aKOH COXpaHEHHUs SJIEKTPUYECKOTo 3apsia, 3aKOH
COXpaHEHHMsI MacCOBOTO 4HCNA, NOCTynaTel bopa,
3aKOH  paJMOaKTHBHOIO  pacmajga, MpU  3TOM
pa3nuyuaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BBIPAKEHHE M YCJIOBUS (TpaHUILIb,
o0acT) NPUMEHHUMOCTH;

ONMCHIBATh W3YUYCHHBIE DJICKTPUYECKHE CBOWCTBA
BELIECTBA W DJIEKTPUYECKUE SBICHUS (TPOLIECCHI),
UCTONB3ys (hU3MUYECKHE BETUYMHBL SJIEKTPUUYECKUI
3apsf, PIEKTPUUECKOE IoJie, HANpsHKEHHOCTH ITOJI,
MOTEHIMAJ, Pa3HOCTh MOTEHLMAIOB; NMPU ONHCAHUU
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IPAaBUIBHO  TPAKTOBATh
HCIIOJIb3YCMbIX BCJINMYHH, ux
€MHUIIBI;  yKa3blBaThb  (OPMYIIbI,
JaHHYIO  (U3UYECKYI0  BEIMYMHY C
BEJIMYMHAMU;

ONpEAENATh  HAIpaBJIEHUE  BEKTOpPa  HMHIYKIHH
MarHuTHOIO TMOJI IPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

bu3nUeCKuii  CMBICIT
00o3HaueHUsT U
CBA3BIBAIOLINE
JIpPYTUMHA

[IP 5 ymeHue y4duTBIBATH T'PAHULIBI
MPUMEHEHHS U3yYCHHBIX (PU3UIECKUX
MOJEJEH:  MarepualpHas  TOYKa,
MHEpLMaldbHAsl CHCTEMa  OTCYETa,
UJCABHBIN Tra3; MOJENH CTPOCHUS
ra3oB, >KMJIKOCTEM M TBEPABIX Tell,
TOYECUHBIH  JJICKTPUYECKUU  3apsn,
AlepHas MOZEIb aTOMa, HYKIIOHHAas
MOZEJIb aTOMHOTO siipa MPU pELICHUN
¢bu3nyecKux 3aaay;

ONUCHIBATh U3YUYECHHBIE TEIJIOBbIE CBOMCTBA TET U
TETUIOBBIC SIBJICHUS, UCTIONB3YsI (PH3NICCKIE BETNIHHBIL:
JIaBJICHUE Ta3a, TeMIeparypa, CpeIHss KHHETUYECKas
SHEPrus Xao0TUYECKOTO JBHKEHUS MOJIEKYJI,
CPEIHEKBaIpaTUUHAsI CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSIS SHEeprusi, paboTa rasa,
KO2(PPUITMEHT MOJIE3HOTO ICUCTBHUS TEIIIOBOTO
JIBUTATEJIsl; TPU OMUCAHUH MPABUIIBHO TPAKTOBATh
(bu3MYeCKUN CMBICI UCTIOIb3yEeMbIX BETUYHH, UX
0003HAYEHUSI ¥ €IMHULIBI, HAXOIUTH (DOPMYIIBI,
CBSI3BIBAIOIIUE TAaHHYIO (U3UYECKYIO BEIMUUHY C
JPYTUMU BEJIMYHUHAM;

YUYUTBHIBATh TIPaHULBl IPUMEHEHUS  H3YyYECHHBIX
(bU3UYECKUX MOJCNIeH: TOYEHHBIA DIEKTPUUYECKUM
3apsi, Jyd CBETa, TOYEUYHBIM HCTOYHHUK CBETA,
saepHas MOJENIb aTOMa, HYKIOHHAas  MOJEJb
ATOMHOTO si/Ipa NMpHU penieHuu GU3NYECKUX 3a/1a4;

HpaKTI/IquKI/Ie 3aHATUA

[IpakTuueckas pabota
10 TeMaw,
TECTUPOBAHUE

I1P 6 BJIaJICHUE OCHOBHBIMH
METOJIaMU  HAy4YHOrO  MO3HAHUS,
HCTIOJIE3YEMBIMHU B ¢dusnke:
MPOBOANTh TpPSMbIE KM KOCBEHHBIE
U3MepeHus:  (PU3MUYECKUX  BEJIHYMH,
BBIOMpass ~ ONTUMAIBHBI  CIOCOO

HU3MEPCHHA W HCIIOJIB3Yyd HW3BCCTHEBIC

OCYHIECTBJIATh NPSIMbIE W KOCBEHHBIE H3MEPEHUS
(Gu3NYeCKUX BEIUYMH, IPH TOM BBIOHPAThH
ONTUMAJIBHBINA CIIOCOO U3MEpPEHUs U UCIIO0Ib30BaTh
M3BECTHBIE METO/IbI OLIEHKU IIOTPELIHOCTEH U3MEPEHMUI;
HCCIIEIOBATh 3aBUCUMOCTH MEXYy PU3NIECKUMU
BEJIMYUHAMU C UCIIOJIB30BAHUEM IIPSIMBIX U3MEPEHUH,
IIPH 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCUPOBATH

HpaKTI/I‘-ICCKI/IC 3aHATUA

[TpakTuyeckas pabora
110 TEMaM,
TECTUPOBAHUE
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METOAbl  OLIEHKM  IOTPELIHOCTEH
U3MEPEHHUI, IIPOBOJUTH
UCCIIeIOBaHHE 3aBUCUMOCTEH
buznueckux BEJIMYUH c
UCIOJIb30BaHUEM IPAMBIX

U3MEPEHUH, OOBSACHSITH IMOJYYCHHBIC
pE3yNbTaThl, UCIONB3YS (U3nYecKue
TEOPHH, 3aKOHBI U MOHATHS, U JEJIaTh
BBIBOJIBL; COOIIO1aTh npaBuia
0e30macHOTO TpyAa NpU MPOBEICHUH
UCCIICOBaHU B paMKax y4eOHOTO
HKCIIEpUMEHTA u yueOHo-
UCCIIEJOBATEIbCKON JIEATENILHOCTH C
HCII0JIb30BAHUEM UG POBBIX
U3MEPUTEITBHBIX YCTPOWCTB u
1a00paTOPHOTO 000pyI0BaHUS;
cpOpMUPOBAHHOCTH MPEICTABICHHUH O
MEeTOoJax MOJTY4CHHSI HAYYHBIX
aCTPOHOMHYECKHX 3HAHHIA;

pe3yabTAThI MOTYYSHHON 3aBUCUMOCTH (PU3NIECKUX
BEJIMYHH B BU/JIE TaOIHI U TPa(UKOB, JENIaTh BHIBOIBI
0 pe3yJibTaTaM UCCIIC0BaHUS;

BBITIOJTHSATH IKCIIEPUMEHTBI IO HCCIICIOBAHUIO
(U3NYECKUX SIBIICHUH U TPOIIECCOB C HCITOJIb30BAaHHEM
MPSIMBIX, © KOCBEHHBIX U3MEPECHHIA, TIPH STOM
dhopmynupoBaTh nIpodemMy/3agady H THIOTE3Y
y4e0HOro 3KCIepUMEHTa, COOMpaTh yCTaHOBKY H3
MPEUIOKEHHOT0 000PYI0BaHUs, IPOBOIUTH OIBIT U
(hopMyJIMPOBATH BBHIBOJIBI;

co0Jro1aTh MpaBmiia 0€30MacHOTO TPy MPU
MIPOBEJICHUU MCCIICIOBAaHNN B paMKaX y4eOHOTO
IKCIEPUMEHTA, YUeOHO-MCCIICIOBATEICKOW U
MPOCKTHON JEATEIILHOCTH C UCTIOIB30BAHUEM
W3MEPUTENBHBIX YCTPOUCTB U 1TA0OPaTOPHOTO
000opyI0BaHUs;

CTPOUTh U OMHUCHIBATh H300pa)KeHHE, CO3/1aBaeMOe
IUTOCKUM 3€pKajioM, TOHKOW JIMH301;

I[P 7 cdhopmMupoBaHHOCTE yMEHHS
pemaTth pacyeTHblE 3aJaud C SIBHO

3aIaHHOW  (PU3UUYECKOW  MOJIEINbIO,
UCTIONB3YSl (U3NYECKUE 3aKOHBI U
MMPUHIUIIBI; Ha OCHOBC aHaJIu3a
yCIOBUS 3aa4n BBIOMpATh
(U3UYECKYyI0  MOJENb,  BBIICISTH

¢usnyeckre BETUUYUHBI U (OPMYIIBL,
HEeoOXOoIUMBIE JJIi €€  pelleHus,
IIPOBOAUTH pacyeTbl M OLEHUBATh
pPEAIbHOCTh TOJYYEHHOIO 3HAYEHUS

pemate pacu€THble 3aJaud C SBHO 3aJaHHOMU
¢u3nyeckoil MoJenplo, HCMONb3ys (U3NYECKHe
3aKOHBI W TNPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBHS
3aJauu BBIOMpaTh (U3UUECKYIO MOJIENb, BBIAETATH
¢u3nueckrue BEIUYUHBI U (OPMYIbI, HEOOXOIUMBIE
U €€ peleHus], IPOBOIUTh PacdyEThl U OLCHUBATh
pEaIbHOCTh TOJYYEHHOIO 3Ha4YeHHs (pu3nueckon
BEJIMYHHBI;

WCIIOJIb30BaTh MIPU PEIIEHUHU y4eOHbIX 3a/1a4
COBpEMEHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH IS
MOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUHN U

[IpakTrueckue 3aHATHS

[IpakTnueckas pabora
o TeMaM,
TECTHPOBaHUE

bu3MyuecKoil  BENMYWHBI,  pelIaTh | MPEACTaBICHUS yUeOHON U HAYIHO-TIOMYJIIPHOM
KAueCTBCHHBIC 3aJa4M, BBICTpauBas | MHGOPMAIIMH, TOTYICHHOW U3 PA3TMYHBIX HCTOYHUKOB,
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JIOTUYECKH HEMPOTUBOPEUUBYIO
LIETNIOYKY PAaCCyKJIECHUH C ONOPOW Ha
W3Y4YECHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3UYECKHUE SIBIICHHUS,

KPUTHUYECKH aHAJIM3UPOBAThH MOIYy4aEMYIO
nH(pOPMAIIHIO;

peliaTh KayeCTBEHHbBIE 33]Ja4l: BHICTPAaUBaTh
JIOTMYECKH HEITPOTUBOPEUUBYIO LIETIOUYKY PACCYXKIACHUM
C OIOPOil Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbu3nueckue SBICHUS;

BBINIOJIHATh ~ OKCIIEPUMEHTBI 110  HCCIIEIOBAHUIO
¢buzneckux SIBJICHUI U IIPOLIECCOB c
WCIOJIb30BAaHUEM MPSAMBIX, 1 KOCBEHHBIX U3MEPEHUM:
mpu  3ToM (GOPMYyIUPOBaTh TNPoOIeMy/3aaady U
TUIOTE3y  y4eOHOro  SKCHepUMEHTa, CcoOupaTh
YCTAaHOBKY W3 TIPEMJIOKEHHOTO  000pyIOBaHUS,
MIPOBOAMTH OIBIT U (OPMYTUPOBATH BHIBOIBI;
WCCIIEIOBATh 3aBHCUMOCTH (PU3UYECKUX BEIHUUH C
WCIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN: TpU 3TOM
KOHCTPYHPOBATh YCTaHOBKY, ¢buKcupoBaTh
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX
BEJIMYUH B BHUJIE TAaOIHII U TPAPHUKOB, JIENIaTh BHIBOJIBI
10 pe3ysbTaTaM HUCCIIEI0BaHUS;

pemarh pacy€THblE 3aJaud C SBHO 3aJaHHOU
¢u3nyeckoil MOJenplo, UCHONb3ys (U3HYEecKHe
3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBHSA
3aauu BBIOMpaTh (PU3UUECKYIO MOJIENb, BBIACIATH
¢u3nueckrue BENIUYUHBI U (OPMYIbI, HEOOXOAUMBIE
Ui e€ peleHMs], IPOBOJUTh PacuéThl U OLIEHUBATh
pEIbHOCTh TOJYYEHHOIO 3Ha4YeHHUs (PU3NUEeCKOU
BEJIMYMHBI;

pemaTh ~ KaueCTBEHHBIE  3aJauyd:  BBICTPAaUBATh
JIOTHYECKHU HEMPOTUBOPEUUBYIO [EMOYKY
pacCyXIe€HHIl C OMOpPOM HAa W3YyYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECKHUE SIBICHMS,
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IIP 8 cdhopmMupoBaHHOCTh YMEHHS
MPUMEHATH TOJy4YECHHbIE 3HAHUS IS
OOBSICHEHUSI  YCIOBHUN MPOTEKAHUS
(dU3HYECKUX SIBJICHUW B TIPUPOJE H
TUISE MPUHSITUS MIPAKTUYECKHUX
pELIEHHI B TOBCEIHEBHOM KU3HU IS
obOecrieueHrss  O€30MACHOCTH  TIPH
oOpamieHnu ¢ OBITOBBIMH MPHOOpaMH
U TEXHUYECKHMMH  YCTPONCTBaMH,
COXpaHEHUs 3I0POBbsI U COOJIIOICHUS
HOPM DSKOJIOTUYECKOTO TOBEIEHUS B

WCIIOJIh30BATh TCOPETUUCCKUE 3HAHUS 10 (U3UKE B
MMOBCETHEBHON JKU3HHU I 00€CIICUCHHUS
0€301acHOCTH MPU 00palleHuH ¢ TprudopamMu 1
TEXHUYECKUMHU yCTPOUCTBAMHU, JIJIsi COXPAHCHUS
3II0OPOBbSI U COOJTIOJICHHUSI HOPM IKOJIOTHYECKOTO
MOBEJACHUS B OKPYKAIOLIEH CPELIE;

OCYIIECTBIISATh TPSIMBIE M KOCBEHHBIC HW3MEPCHUS

(buznuecKux BEJIMYMH, IPU D3TOM BHIOMpATH
ONTUMAJIBHBIA CIIOCO0 H3MEpPEHUsT U HCIONb30BATh
W3BECTHBIE  METOJIbI  OLIEHKH  MOTPENIHOCTEH
HU3MEpPEHU;

WCIIOJIB30BATh TEOPETUYECKUE 3HAHUS 10  (PH3HKe
B HIOBCETHEBHOM KHU3HH JJIs1  oOecriedeHus
0e30MacHOCTH IpU OOpauieHuu ¢ npubopamMu u
TEXHHYECKHUMH  yCTPOWCTBAMH, JJISI COXpPaHEHUS
3I0pOBbSI M COONIONCHHS HOPM HKOJOTMYECKOTO
HOBEJICHUS B OKpYXaIOLIeH cpere;

[IpakTrueckue 3aHATUS

[IpakTuueckas padbora
10 TEMaM,
TECTHPOBAaHUE

OKpyXXalolllel  cpene; IMOHUMaHue
co0roAaTh nmpaBuiia 0€30MacCHOTo Tpyia IpU
HE00X0IMMOCTH IIPUMEHEHUS "
. . | IPOBEIEHUH UCCIIEIOBaHUH B paMKaX y4eOHOro
JOCTUKEHUN (U3UKK U TEXHOJOTUI .
9KCIIEPUMEHTA, y4eOHO-UCCIIEA0BATENbCKON U
TUISL panoOHaIbHOTO o
IIPOEKTHON JEATEIBHOCTH C UCIIOJIB30BAHUEM
MPUPOIONOIB30BAHUS; 9
M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO
000pynOBaHUs;
OOBSACHATH NPUHLIUIIBI IEHCTBUS MAlINH, TPUOOPOB U
TEXHUUYECKUX YCTPOMICTB, pa3inuyaTh YCIOBHA HX
0€30MacHOT0  MCHOJb30BaHUS B  TOBCETHEBHOM
KHU3HU;
I1P 9 c(OpPMUPOBAHHOCTH | MPUBOAUTH MNPUMEPHl BKJIAJa POCCHUMCKUX H
cOOCTBEHHOM MO3ULUHU 1o | 3apyOeKHBIX yUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH, TpaxTueckas paGora
OTHOILICHHUIO K ¢bu3nyeckoil | 00ObSCHEHHE MIPOLIECCOB OKPYKAIOIIET0 MUPa, B [IpaKTHYecKue 3aHATHS 110 TeMaM
uHpopManuy, II0JIy4aeMou U3 | pa3BUTHE TEXHUKH U TEXHOJIOTH; TCCTI/IPOBaH’I/Ie
pa3HbIX HCTOYHUKOB, YMEHHH | BBIOIHSITH SKCIIEPUMEHTHI M0 UCCIIEJOBAaHHUIO
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HUCIIOJIB30BAThb HI/I(l)pOBBIe TECXHOJIOI'NH

I TIOMCKa,  CTPYKTYpUPOBaHUS,
UHTEpPIPETAUN U MPEICTaBICHUS
yueOHOH W HAay4HO-TIOMYJISIPHOMN
uHopManuy;  pasBUTHE  yMCHUIl

KPUTHYECKOTO aHalu3a MOJIy4aeMOu
nHpopManuu;

(U3NYECKUX SIBIICHUH U TPOIIECCOB C HCITOJIb30BAaHHEM
MPSIMBIX, © KOCBEHHBIX U3MEPECHHUIA, TIPH STOM
dhopmynupoBaTh npodemMy/3agady H THIOTE3Y
y4eOHOT0 3KCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEUIOKEHHOTO 000PYI0BaHUSs, POBOJIUTH OIBIT U
(hopMyIIMpOBaTh BEIBOJIHI,

HCIOJIb30BaTh [P  pPEUIEHMM Y4YeOHBbIX 3ajay
COBpPEMEHHBIE WH(POPMALMOHHBIE TEXHOJIOTHH IS
IIOMCKa, CTPYKTYPUPOBaHUSA, MHTEpPIpETallUd U
Mpe/iCTaBiIeHUs] Y4eOHOM M Hay4yHO-TIONYJSpHOU
uHpopManuy, IIOJIy4YEHHOU u3 pa3IM4YHBIX
HACTOYHUKOB, KPUTHYECKH aQHAJIM3UPOBATh
1oJIy4aeMyro MH(OpMaIuio;

[1P10 oBnaneHne yMeHUAMHU pabOTaTh
B TPYIIIIE C BBINOJIHEHUEM PA3JINYHBIX
COLIMAJIbHBIX  pOJIel, IUIAaHUPOBATh
paboty IpYIIIbL, panoHaIbHO
pacnpenensith JeSITENIbHOCTD B
HECTaHIapTHBIX CUTyalusX,
a/IeKBaTHO OLIEHUBATh BKJIAJ] KaXKI0TO
U3 YYaCTHUKOB TPYIIIBl B PELIECHUE
paccMaTpuBaeMoi IpoOIeMBI;

paboTarh B IPYIIE C BHITOTHEHUEM PA3THUUYHBIX
COIIMAIIBHBIX POJICH, TUIAHUPOBATh PabOTy IPYIIIIHI,
paIMOHATIBFHO PaCIIPEACIIATh O0SI3aHHOCTH U
TUTAHUPOBAThH JIEATEIHHOCTh B HECTAHAAPTHBIX
CI/ITyaHI/ISIX, AZICKBATHO OLICHHWBATH BKJIAJA KaXKJ10T0 U3
Y4aCTHUKOB TPYIIIHI B pEIICHHE pacCMaTpUBaEMOi
pOoOJIEMBI,

paboTaTh B IPYIIE C BHITOJIHEHUEM PAa3INYHBIX
COLIMAJIbHBIX POJIEH, INIAHUPOBATH PA0OTY IPYIIIIHI,
paIMoHaIbHO paclpeAesiTh 00I3aHHOCTH U
HJ'IaHI/IpOBaTI) ACATCIIBHOCTH B HCCTaHI[apTHI)IX
CUTYaIUsX, aJIEKBATHO OIEHUBATh BKJIA/ KAXKIOTO U3
YYaCTHUKOB I'PYIIIBI B PEIICHHE PACCMaTPUBAEMOMN
MPOOJIEMEI,

[IpakTrueckue 3aHsATHS

[IpakTnueckas pabora
10 TEMaM,
TECTHPOBaHUE

I1P 11 OBJIaJICHHIE
(chopMHUpPOBAHHOCTH MPEACTABICHHI)
MpaBWIAMHA  3alUCH  (DU3HYCCKUX
dbopmyn penbeHO-TOUCHHON

oByasicHne (CHOPMUPOBAHHOCTH MPEICTABICHUI )
MpaBWJIaMU 3anmucu GU3nIecKux Gopmyn perabedHo-
TOYEUHOM cucTeMbl 00o3HaueHui JI. bpaiins (s
CJICTIBIX U CIIA00BUAAIIUX O0YJArOIINUXCS).

HpaKTI/I‘-IeCKI/IC 3aHATUA

JuddepeHumrpoBanHbIi
3a4eT
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cucteMbl o0Oo3HaueHmit JI. bpaitns
(mst crmenmbIx W CIA0OBUISAIINX
00yJaronmxcs).

[TPyrnl c(hopMUPOBAaHHOCTH
MOHUMAaHWs  pond  (QU3UKKA B
SKOHOMUYECKOM, TEXHOJOTHYECKOH,
COIMAILHOW W OSTHYECKOW cdepax

MOHUMATh POJb (PU3UKH B SKOHOMHUYECKOM,
TE€XHOJIOTMYECKOM, 3KOJIOTUYECKON, COLIMAIBHON U
THUYECKOU chepax AesTeTbHOCTH YeJI0BEKa, POJIb U
MecTO (PU3UKU B COBPEMEHHOM HAyYHOU KapTUHE MHPA,
3Ha4YECHME OIMUCATEIBbHOM, CHCTEMATU3NUPYIOLIEH,
OOBSICHUTENBHOM U MPOTHOCTUYECKOU (DYHKIUI
(bu3NIECKOil TEOPUN — MEXAHUKH, MOJICKYJISIPHON
(U3HUKY ¥ TEPMOJUHAMUKH, POJIb (PU3UUECKOI TEOpUHU B
(hopMUpOBaHHUH TTPEICTABICHHUA O PU3NICCKON KapTHHE
MHUPa;IPUMEHSHb Pa3IMYHbIE CIOCOOBI PA0OTHI C
nHpopManuen GU3NIECKOTO CONEPKAHUS C
HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAITHOHHBIX
TEXHOJIOTHH, IPU 3TOM HUCII0JIb30BATh COBPEMEHHBIE

NESITeNbHOCTH YeNOBEKa; pOJM M | MH(GOPMAIMOHHBIE TEXHOIOTHUH JJIS TTIOMCKa, Ipaktraeckas paGora
MecTa (U3MKM B COBPEMEHHOMH | MepepabOTKU U MPEIbsBICHHS YUeOHON U HAyqHO- [IpaKTHYECKHE 3aHsTHS 110 TeMaM
HaydyHON  KapTUHE MHpa; POJH | MOMYISIPHONH MHPOPMALIUHU, CTPYKTYPUPOBAHUS U ’
aCTPOHOMUU B MIPAKTUYECKON | MHTEpHpeTai UHPOpMaLUU, TOTyYEHHON U3 TecTrpoBatie
JESTEIBHOCTH 4eJI0BeKa U | pa3IU4HbIX HCTOYHUKOB, KDUTUUYECKU aHAJIN3UPOBATh
JalbHENIIEM  HAyYHO-TEXHMYECKOM | MOJy4yaeMyro MH(QOpPMAIUIO U OLEHUBATh €€
pa3BUTHH; JIOCTOBEPHOCTH KaK HAa OCHOBE UMEIOINXCS 3HAHU,

TaK U Ha OCHOBE aHaJM3a UCTOYHHMKA UHQOpPMAIIHH;

MOHUMAaTh  poOJb  (U3UKK B  3KOHOMHUYECKOM,

TEXHOJOTHYECKOH, COITMAJIbHOM M DTUYECKOH

chepax JIeATEIBHOCTH 4YeJIOBEKa, pPOJIb U MECTO

(GU3MKM B COBPEMEHHOM Hay4yHOM KapTHHE MHpa,

pOJIb aCTPOHOMHMHM B TPAKTUYECKON AESITEIBHOCTU

YeJIOBeKa M JAJbHEHMIIEM Hay4YHO-TEXHUYECKOM

pa3BUTHH, 3HaUEHUE ONMCATEIBHOH,

CHUCTEMaTU3UPYIONIEH, 0OBSICHUTEIILHON il
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MPOTHOCTUYECKON (YHKIMA (U3MUECKOW TEOPUH —

AJIEKTPOAMHAMUKH, CTIeUAIBHOM TEOPHH
OTHOCHTENBHOCTH,  KBAaHTOBOW  (U3UKH,  POJIb
¢buznyeckoi Teopuu B dbopmupoBaHUU

Mpe/ICTaBICHU 0 PU3NUEeCKON KapTHHE MUPA, MECTO
¢usznyeckoil KapTMHBI MHpa B O0WEM Iy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPECTaBICHUN
0 MIPUPOJE;

[TPyrn2 cdopMupoBaHHOCTH CUCTEMBI
3HAHUU 0 ¢buzngecknx
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
JNENUCTBYIOLIUX Ha YPOBHSAX
MUKPOMHUpPA, MAKPOMHPA U METraMupa,
MPECTaBICHUNA 0 BceoOmemM
xapakrepe (U3MYECKHX  3aKOHOB;
MpECTaBICHUI 0 CTPYKTYpE
MOCTPOCHUsI (PU3UUECKOM TEOpUH, 4TO
ITO3BOJIAT OCO3HaTh poJIb
(byHIaMeHTaIbHBIX 3aKOHOB u
MIPUHIIMIIOB B COBPEMEHHBIX
IIPEICTABICHUSIX O IPUPOJE, NMOHATH
IpaHUIBl NPUMEHUMOCTH  TEOpUH,
BO3MOXXHOCTH HUX IPUMEHEHHS U
ONMCaHUsA €CTECTBEHHOHAYYHBIX
SIBJIEHUM U IPOLIECCOB;

pasnuyath yciaoBus (TpaHULbl, 0OIACTH)
MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB, TTIOHUMATh
BceoOIuid Xxapaktep GpyHIaMeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTIOJB30BAHUS YaCTHBIX 3aKOHOB;

HpaKTI/IquKI/Ie 3aHATUA

[IpakTuueckas pabota
10 TeMaw,
TECTUPOBAHUE

[MIPyrn3 chopmupoBaHHOCTH yYMEHHS
pa3nuyath yCIOBHUS MPUMEHHUMOCTH
MoIeen (buznyeckux TEI u
MIPOLIECCOB (SIBJICHUI): MHEpIMaTbHAas
CUCTeMa  OTCYeTa, MaTepHaIbHas
TOYKa, PAaBHOYCKOPEHHOE IBUXCHHUE,
cBOoOONHOE  TajgeHue, abCOJIIOTHO

pa3nuyaTh yCcIOBUS IPUMEHHUMOCTH MOIENEiH
(U3NYECKUX TEN U MPOLIECCOB (SIBJICHUIN):
WHEepIMaIbHasl CHCTEMa 0TCUETa, aOCOFOTHO TBEPI0E
TEJI0, MaTepHalibHasi TOUKA, PABHOYCKOPEHHOE
JBIDKEHUE, CBOOOTHOE TIa/ICHHE, a0COFOTHO YIIpyras
nedopmarusi, abCOMIOTHO YIPYroe u abCOIOTHO
HEYIPYToe CTOJKHOBEHHUS, MOJICITH Ta3a, JKUJAKOCTH U

HpaKTI/I‘-ICCKI/IC 3aHATUA

[TpakTuyeckas pabora
110 TEMaM,
TECTUPOBAHUE
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yopyrass aedgopmanus, aOCOIOTHO
yrnpyroe u aOCOJIOTHO HEYIpyroe
CTOJIKHOBEHHSI, Moieei rasa,
KHUJIKOCTH u TBEPJOTO
(KpUCTAITUYECKOTO) Tena,
UACATBHOTO Ta3a, TOYCYHBIN 3aps,
OJTHOPOJIHOE  DIIEKTPUYECKOE TIOJIE,
OJTHOPOIHOE MarHUTHOE mnore,
rapMOHUYECKHE KoJIeOaHus,
MaTeMaTHYeCKUI MAasiTHHK,
UCaIbHBIN TMPYXUHHBI MAasTHUK,

FapMOHHUYECKHE BOJIHBI, WJIC€AJIbHBIN
Koyie0aTeNnbHbIl  KOHTYp,  TOHKas
JIUH3a; MOJECIEH aromMa, aTOMHOIO

Aapa u KBaHTOBOM MOJEIIHN CBCTa,

TBEPIOTO (KPUCTALINYECKOI0) TeNa, UCaTbHBIN ras,
TOYEUHBIHN 3apsij], OJHOPOAHOE IECKTPUUECKOE TI0JIE;
pasnmMuaTh  yCIOBUS  NPUMEHHUMOCTH  MOJENCH
¢u3nyueckux Te1 W TPOIECCOB  (SIBJICHUN):
OJIHOPOJIHOE  DJJIGKTPUYECKOE W OJHOPOIHOE
MarHuTHOE TMOJisi, TapMOHUYECKHME  KOoJeOaHwus,
MAaTeMaTUYECKU MasiTHUK, WJCAJIbHbIA MPY>KUHHbBINA
MasATHHK, TapMOHUYECKHUE BOJHBI, HWICATHHBINA
KojeOaTeNnbHBI KOHTYp, TOHKasl JIMH3a, MOJeNeH
aToMa, aTOMHOTO Si/Ipa U KBAaHTOBOM MOJIENIN CBETA;

[MIPyrn4 cpopMHUpPOBaHHOCTh YMEHHS
OOBSICHATE OCOOEHHOCTH IMPOTEKAHHS
(bu3NYeCKUX SBICHUI: MEXaHUYECKOE
IBUKECHHE,  TEIUIOBOE  JIBUJKEHUE
4acTHIl BEIIECCTBA, TEIIOBOE
paBHOBecHe, OPOYHOBCKOE JIBUKEHHUE,
mud¢ys3us, ucnapeHue, KUINEHHE U
KOHJICHCAlHs, IUIaBJIEHNE U
KpUCTAJININ3allusl,  HANpaBIEHHOCTh
TEIUIONEepeiadu, 3JEKTPU3aLUU Tell,
SKBUIIOTEHIIMAILHOCTH TOBEPXHOCTH

ONMCHIBATh (PU3MUECKHE TPOLECCHl M SIBJICHMS,
UCIOJIb3YSl BEIMYMHBI: IIEPEMEIIEHUE, CKOPOCTbD,
YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CUJIbl, IaBI€HUE, TOTEHIAIbHAs SHEPIUs,

KHUHETHYCCKAd SHEPIrrud, MCXaHNYCCKad SHEPIusd, pa60Ta

CUJIBI, IEHTPOCTPEMUTEIILHOE YCKOPEHUE, CUIIA
TSYKECTH, CUJIA YIPYTOCTH, CHJIa TPEHUS, MOIIIHOCTb,
SHeprus B3auMoieicTBUA Tena ¢ 3eMieit BOmm3u eé
MIOBEPXHOCTHU, SHEPIUsl yIpyroi aedopmanun
IPY>KHUHBI, KOJIMYECTBO TEIIOTHI, AOCOIFOTHAS
TeMIeparypa Tena, paboTa B TEpMOJAMHAMUKE,

[IpakTHueckue 3aHsATHS

[IpakTnueckas pabora
10 TEMaM,
TECTHPOBaHUE

3apSKEHHOTO MIPOBOJHMKA, | BHYTPEHHSSA SHEPIHsI UJICAIBHOTO OJTHOATOMHOTO Ia3a,
AJIEKTPOMarHUTHOM WHIYKIMH, | paboTa 1eaIbHOro ra3a, OTHOCUTEIbHAS BIaXXHOCTh
CaMOUHIYKIIVH, 3aBUcUMOCTH | Bo3ayxa, KIIJ[ naeanpHOro TemioBoro qBuraress;
COMPOTHUBIIEHUSI  TOJYIPOBOJHUKOB | 3JIEKTPUUECKOE T0JI€, HAMPSHKEHHOCTD 3JIEKTPUUECKOTO
"p-" m "n-TUNOB" OT TeMMepaTypsbl, | MOJIs, HAMPSHKEHHOCTH MOJISE TOYEYHOTO 3apsijia Ui
pe3oHaHca, MHTepdEepeHlMH BOJIH, | 3apsHKEHHOrO 11apa B BaKyyMe U B AMDJIEKTPHKE,
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IQpaKIul, JAUCHEPCUH, TIOJHOTO
BHYTPEHHETO OTpaKCHHSI,
dboTodddekr, Ppuznueckre MPUHIUIIBI
CIEKTPAIILHOTO aHalu3a M PabOTHI
naszepa, "anbda-" u "Oera-" pacmampl
Aa1ep, raMMa-u3iydeHue saep;

MOTEHIMAJ 3JIEKTPOCTaTHUECKOTO MOJIs, pa3HOCTh
MOTEHINAJIOB, JIEKTPOABIKYIIAsl CHJIA, CHJIa TOKa,
HanpsHKeHHUE, MOIHOCTh TOKA, 3JIeKTpUYecKas EMKOCTh
IUIOCKOTO KOHJICHCATOpa, COMPOTUBJIICHHUE Yy4YacTKa
LIEIH € TI0CIIEJ0BATENIbHBIM U MapajlieIbHbIM
COCMHEHUEM PE3UCTOPOB, YHEPTHUS IIEKTPHUUECKOTO
0JIs1 KOHJIEHCATOoPa;

00BSICHATH 0COOCHHOCTH MPOTEKAHMS (PU3MUECKIX
SIBJICHUI: MEXaHUYECKOE JIBI)KEHUE, TEIIIOBOE
JIBIDKEHUE YacTHUI] BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCKOe JBIKeHUEe, muddy3us, ucnapenue,
KHIIEHUE W  KOHJCHCAIUs, IJIaBJICHUE U
KpHUCTaJIM3aLMs], HAllPaBJICHHOCTh TeIJIoNepeaayH,
AJIEKTPHU3AIHS TEJI, SKBUIIOTCHIMAIBHOCTD
MIOBEPXHOCTHU 3apsKEHHOI'0 MPOBOJAHUKA;

OIMCHIBATH (PU3UYECKUE MTPOLIECCHI U SBJICHHUS,
UCIOJIb3Ysl BEIMYMHBI: HAPSKEHHOCTD
AIIEKTPUYECKOTO TIOJISI, TOTEHITHAIT
JIEKTPOCTATUYECKOT' O MOJIS, Pa3HOCTh MOTEHIIMAJIOB,
AIIEKTPOIBIIKYIIAS CHJIA, MHAYKIHS MAarHUTHOTO TIOJIS,
MarHuTHBIN MOTOK, cUjla AMIiepa, UHIYKTUBHOCTb,
AIIEKTPOBIIKYIIAS CHJIa CAMOWHIYKIINH, SHEPTHSI
MarHUTHOTO TOJISI TPOBOJIHUKA C TOKOM,
PENATUBUCTCKUNA UMITYJIBC, TTOJTHASI SHEPTHUS, SHEPTHS
MOKOSI CBOOOTHON YaCTHIIbI, SHEPTUS U UMITYJIbC
(dhoTOHA, MacCOBOE YMCIIO | 3apsil AApa, SHEPTHS CBS3H
A1pa;

OO0BACHATH OCOOEHHOCTH MPOTEKAHUS (PU3HUUECKUX
SIBJICHHI: JIEKTpOMarHuTHAs WHAYKIHS,
CaMOMHIYKIIHSI, Pe30HAHC, MHTEPEPEHIIHS BOJH,
TuQpakLus, TUCIEepCHsl, TOJTHOE BHYTPEHHEE
oTpakeHue, GoTorieKTpuieckuii apdext
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(botoapdexr), anbda- u 6era-pacnaasl saep, raMma-
U3IIydeHue saep, Gu3ndecKue MPUHIUIBI
CIIEKTPAILHOTO aHaJIM3a ¥ paboTHI Jla3epa;

OTIpECIISATH HAPABICHUE WHYKIIMH MATHUTHOTO TIOJISI
MIPOBOJIHUKA C TOKOM, CHJIbl AMriepa u cuibl JlopeHria,

[TPyrnS chopMUPOBAaHHOCTh yMEHHI
HOPUMEHSITh 3aKOHBI  KJIACCHYECKOIl
MEXaHHMKH, MOJICKYJISIPHON (pU3MKU |
TEPMOJUHAMHKH, DIICKTPOJANHAMHUKH,
KBaHTOBOW (U3UKU JUIS aHalu3a |
OOBSICHEHHUSI  SIBJICHHH MHKPOMHDA,
MaKpoOMHUpa W Merammpa, pas3jindaTh

yCIIOBUS (rpaHuIbI, 00JacTh)
MIPUMEHUMOCTH (PU3HYECKUX 3aKOHOB,
MOHMMAaTh  BCEOOIIMH  Xapakrtep

(byHIaMEHTAIBHBIX 3aKOHOB (3aKOH
COXPAHEHHUsI MEXaHUYECKON SHEPIruH,
3aKOH COXpaHEHMsI HMITYJbCa, 3aKOH
BCEMUPHOIO  TATOTEHUS,  IEPBBIN
3aKOH TEPMOANHAMUKH, 3aKOH
COXPAHEHHUs DJIEKTPUUECKOTO 3apsia,
3aKOH  COXPAaHEHUs DHEPruu) U
OTrPaHUYEHHOCTh HCIIOJIb30BaHUS
YaCTHBIX 3aKOHOB; aHAJIU3HPOBATh
¢usnyeckue MpoLEcChl, HCHOIb3Ys
OCHOBHBIE TIOJIO)KEHHUS, 3aKOHBl H
3aKOHOMEPHOCTH:  OTHOCUTEJIBHOCTh
MEXaHUYECKOTO JABMXEHHUS, (HOPMYIIbI
KHUHEMaTHKH PaBHOYCKOPEHHOTO
IBUKEHMsI, ipeoOpa3zoBanus [anumnes
JUIL CKOPOCTHU W NEPEMELIEHUs, TPU
3aKOHA HproToHa, IIPUHLIUI

aHAJM3UPOBATH U OOBSICHATH MEXaHHMUYECKHUE MTPOIECCHI
U SIBJICHUSI, UCIIOJIb3YSl OCHOBHBIE MTOJIOKEHHUS U 3aKOHBI
MEXaHUKHU (OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHHS, POPMYIIBI KHHEMATHKU PABHOYCKOPEHHOTO
JBUKEHMSI, TpeoOpa3oBanus ["anuest 11st ckopocTu U
nepemMenieHus, 3akoubl HproToHa, npuHIuUn
OTHOCHUTEIILHOCTH [ anuiest, 3aKOH BCEMUPHOI'O
TATOTEHUS], 3aKOHBI COXPAHEHUS UMITYJIbCA U
MEXaHUYECKOH 3HEPIUH, CBSI3b pabOThI CUIIBI C
M3MEHEHUEM MEXaHUYECKON SHEPTUH, YCIOBUS
paBHOBECHsI TBEPAOIO TENA), IPU ITOM UCIOIb30BaTh
MaTeMaTUYeCKOe BhIPAXKEHUE 3aKOHOB, YKa3bIBATh
YCIJIOBUSI IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB:
npeoOpa3oBanuii [anunes, BTOPOro v TpeThero 3aKOHOB
HproTona, 3aKOHOB COXpaHEHUs UMITYJIbCA U
MEXaHUYECKON YHEPIUHU, 3aKOHA BCEMUPHOTO
TATOTCHUS;

aHAJIM3UPOBATh U OOBSICHATH TEIUIOBBIE POLIECCH U
SIBJIEHUSI, UICIIOJIb3YSl OCHOBHBIE MoJiokeHnust MKT u
3aKOHBI MOJIEKYISIPHON (DU3UKHU U TEPMOJUHAMHUKHU
(CBsI3b MaBJICHHS UICAILHOTO Ta3a CO CpeaHeu
KMHETUYECKOM DSHEpPruel TEeIIOBOIO JBUKECHMS U
KOHIIEHTPAllUeN €ro MOJIEKYJI, CBSI3b TEMIIEpaTyphl
BEILECTBA CO CPEIHEH KUHETUYECKON SHEprUuen
TEIJIOBOTO JBWJKEHHS €ro 4YacTUll, CBS3b
JABJIEHUs HMACAIBHOrO Ta3a C KOHUEHTpaluei
MOJIEKYJI U €r0 TEMIIEpaTypOH, ypaBHEHHE

HpaKTI/IquKI/Ie 3aHATUA

ITpakTryeckas pabora
110 TEMaM,
TECTUPOBAHUE
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oTHOcUTENbHOCTH ['aymunes, 3akoH
BCEMUPHOI'O  TSATOTEHUS,  3aKOHBI
COXPAaHEHHUs HMITyJIbCa U
MEXaHUYECKON JHEpruu, CBA3b
paboOThl  CcHIBI €  U3MEHEHHUEM
MEXaHUYECKON  HSHEpruu, YyCIOBHS
paBHOBECHsI TBEPIOIO Teja; CBA3b
JABJIEHUS  WMACAIBHOIO Ta3a  Cco
cpeaHeld KUHETHYECKOW dHeprueu
TEIJIOBOTO JIBUKCHUS u
KOHLIEHTpaLlUel €ro MOJIEKYJI, CBA3b
TeMInepaTypbl BEUIECTBA CO CpEIHEU
KMHETUYECKOW DHEPrueil ero yacrtul,
CBA3b JABJICHUS MJACAIBHOIO Tas3a C
KOHLEHTpallUel MOJIEKYJI M  €ro
TEMIIEpaTypou, ypaBHEHUE
MenpeneeBa-Knanelipona,  nepBbIi
3aKOH TEPMOANHAMUKH, 3aKOH
COXPAaHEHHs OHHEPrMM B TEIUIOBBIX
mporieccax; 3aKOH COXpaHEHHUs
EKTPUYECKOTO  3apsAAa,  3aKOH
Kysona, MOTEHIIMATbHOCTh
NEKTPOCTATUYECKOTO ITOJISA, IPUHIUI
CYIIEpIIO3HUIINH AIIEKTPUYECKHUX
nosiel, 3akoHa Kyiona; 3akonsl Oma
JUISL y4acTKa LeNu U I 3aMKHYTON
NEKTPUYECKON 1eTH, 3aK0H J[Koyrs-

MenaeneeBa—Kitaneiipona, nepBbiii 3aKOH
TEPMOJAMHAMMKY, 3aKOH COXPAHEHUS SHEPTUHU B
TEIUIOBBIX MpoLeccax), PU 3TOM UCIOIb30BaTh
MaTEMaTHYECKOE BBIPAXKEHHUE 3aKOHOB, YKa3bIBaTh
yCIIOBUS IPUMEHUMOCTH ypaBHEeHUs MeHaeneeBa—
Knanelipona;

aQHAJIM3UPOBATh U OOBSICHATD ANEKTPUUECKUE SIBICHUS,
HCIOJIb3YSl OCHOBHBIE MTOJIOKEHUS U 3aKOHBI
ANEKTPOAUHAMUKH (3aKOH COXPAHEHUS IEKTPUUECKOTO
3apsja, 3akoH KynoHa, NOTEeHIHAIIBHOCTh
ANEKTPOCTATUYECKOTO MOJSI, IPUHIIUIT CYTIEPIO3UIIUU
ANEKTPUYECKUX IOJIEH, IPU ITOM yKa3blBasl yCIOBUS
MPUMEHUMOCTH 3aKkoHa KysoHa, a Takke mpakTHYeCKH
Ba)KHBIE COOTHOILEHUS: 3aKOHBI OMa JJ1s yJacTKa e
U JJI 3aMKHYTOM 3JIEKTPUYECKOM 11eTH, 3aKOH
JIxoyns—Jlenna, mpasuia Kupxroda, 3akonsr @apanes
JUISL IIEKTPOIIN3A);

aHAJIN3UPOBATh U OOBACHATH JIEKTPOMArHUTHBIE
IIPOLIECCHI U SIBJICHUS, UCIIOJIb3YSl OCHOBHBIE
TIOJIOKEHUS U 3aKOHBI 3JIEKTPOAMHAMUKY U
CIeLUaNIbHON TEOPHUH OTHOCUTENBHOCTH (3aKOH
COXPaHEHHUs IEKTPUUYECKOro 3apsia, cuia Ammepa,
cwia JIopeHa, 3aK0H 2JIEKTPOMArHUTHONW MHAYKIIMH,
npasuiio Jlenua, csa3p D/]C camonHIyKIuu B
JJIEMEHTE JIEKTPUYECKON LIENHU CO CKOPOCTHIO
M3MEHEHHUS CUJIbI TOKA, IOCTYJIAThl ClIEHUaNbHON
TEOPUU OTHOCUTEIBHOCTH DWHINTENHA);

Jlennia, 3aKOH SJIEKTPOMATHUTHOW | aHAIM3UPOBATH M OOBSICHATH KBAHTOBBIE MPOIECCHI U
WHJIYKLIAH, MIPaBUIIO Jlenma, | sIBI€HUS, UCTIONB3YS MOJIOXKEHUS KBAHTOBOU (DU3HKU
MOCTYJIaThl  CIIENMAIbHON  Teopuu | (ypaBHeHHe DWHIITeHHA 11t poTtodrdexTa, mepBoIid U
OTHOCUTETBHOCTH DiiHIITelHa, | BTOpO# noctynarsl bopa, mpuHIIMI COOTHOLIEHUS
YpaBHCHHE OWHIITEHHA IU1s | HeompeaenénHoctel [ eizenOepra, 3aK0HbI COXPaHEHUS
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dborodddekra, mnepBrId U BTOPOH

3apsAa0BOT0 U MAaCCOBOI'O YUCEI U SHCPTHUU B AACPHBIX

MOCTYJIAThI bopa, MPUHIMUI | pEaKIUIX, 3aKOH PaJIMOAKTUBHOTO Pacaia);
HEOIPEIeTICHHOCTH I'eitzenbepra,

3aKOH COXpaHEHUs 3apsja, MacCoOBOTO

yyclia W DJHEPrMH B  SIEPHBIX

peakuusx, 3aKOoH pPaJHOaKTUBHOTO

pacnana;

[MPyrn6 chopMUPOBAaHHOCTh yMEHHI
OPUMEHSTh OCHOBOIIOJIArakOIIHE
ACTPOHOMHYECKHUE MOHATHS, TEOPHU U
3aKOHBI U aHajIu3a U OOBSCHCHUS

buznuecKkux MIPOLIECCOB
MPOUCXOAAIIMX  HAa  3Be3Jax, B
3BE3HBIX CUCTEMaX, B

Me)I(FaHaKTH‘ICCKOﬁ cpezle; OBUXXCHUA
HEOECHBIX TE€JI, JBOJIOLMH 3BE3d U
Bcenennoli;

MPUMEHATH OCHOBOIOJIAraloIINEe aCTPOHOMUYECKHUE
MOHSITHS, TEOPUH U 3aKOHBI U1l aHAJIM3a U
00BsICHEHUST (DU3MYECKHUX IPOIECCOB, MPOUCXOISAIIIX
B 3BE3JaX, B 3BE3JHBIX CUCTEMAX, B
MEXTaJTaKTUICCKOU Cpefie; ABMKCHUS HEOCCHBIX Tell,
IBOJIIOLMY 3BE3 1 BeeneHnoi;

ONMCHIBATH METObI MOJYUEHUS HAYYHBIX
ACTPOHOMHUYECKUX 3HAHUM;

HpaKTI/I‘IeCKI/Ie 3aHATUA

[TpakTuueckas pabota
10 TeMaw,
TECTUPOBAHUE

[TPyrn7 copMupoOBaHHOCTH YMEHUMN
HCCIIEI0BAaTh U aHAIU3UPOBATh
pa3HooOpa3Hble (PU3MUECKUE SBICHUS
U CBOMCTBAa 0OBEKTOB, IPOBOJIUTH
CaMOCTOSITEJIbHBIE UCCIIEI0OBAaHUS B
peaNIbHBIX U J1abOpaTOPHBIX
YCIIOBUSIX, YUTATh U aHAJIM3UPOBATh
XapaKTepUCTUKHU MPUOOPOB U
YCTPOKNCTB, OOBSICHATD MPUHIUIBI UX
paboTHI;

CTPOUTH H300pakeHHUE, CO3/1aBaeMOE IUIOCKUM
3€pKaJIOM, TOHKOM JIMH30M, U paCCUYUTHIBATh €TI0
XapaKTEepUCTHKUY;

MIPOBOJUTH UCCIIEI0BAaHUE 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYHH C UCIOJIb30BaHUEM NPSAMBIX U3MEPEHUI, IPH
3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCUPOBAThH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX
BEJIMYUH B BUJIE TPAPHUKOB C yUETOM aOCOTIOTHBIX
MOTPEIIHOCTEN U3MEPEHUH, 1€N1aTh BHIBOIBI 110
pe3ynbTaTaM HCCle0BaHNUS;

co0uro1aTh MpaBuiia 6€30MacHOro TPy MpU
MIPOBEJICHUH HCCIIEI0BaHNN B paMKaX yueOHOIro
HKCHEPUMEHTA, MPAKTUKyMa U y4eOHO-
HCCIIEIOBATENILCKON M MPOEKTHON JESITEIbHOCTH C

HpaKTI/IquKI/Ie 3aHATUA

ITpakTryeckas pabora
110 TEMaM,
TECTUPOBAHUE
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UCIIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOpPHOTo 000PYIOBAHMS;

[TPyrn8 c(hopMUPOBAaHHOCTH
IIpEeACTaBICHUI 0 MEeTOoax
MOJIyYEHUs HAy4YHBIX
ACTPOHOMUYECKUX 3HAHMI; BJIaJICHUE
YMEHUSIMU CaMOCTOSITEJIbHO

(dbopMyIHpOBaTH TENb HCCIEIOBAHHUS
(mpoexTa), BBIABUIaTh THIOTE3bl Ha
OCHOBE 3HaHMsSI OCHOBOIOJArarolux

¢u3nyeckux  3aKOHOMEpPHOCTEH U
3aKOHOB, IPOBEPSATH 170
HKCHEPUMEHTAIbHBIMU  CPE/ICTBAMU;
IJIAaHUPOBATh u IIPOBOJUTD
¢buznyeckue 9KCHEPUMEHTHI,
OIHCHIBATh u AHAIU3UPOBATh
MIOJIyYEHHYI0  IIpU  BBINOJHEHUHU
JKCIIEpUMEHTA uH(pOopMaluIo,
OIIpEACIIATh JIOCTOBEPHOCTh

MIOJIYYEHHOT'O pe3yJIbTaTa;

pasnuuaTh yCcIoBUs (TpaHMIIbI, 00J1aCTH)
MPUMEHUMOCTH (PU3NICCKUX 3aKOHOB, TOHUMATh
BceoOImui Xxapakrep GpyHaaMeHTaIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTIOJB30BAHUS YaCTHBIX 3aKOHOB;
MIPOBOJINTH KOCBEHHBIE H3MEPCHHS (HU3NICCKHX
BEJIMYHH, TIPA TOM BEIOMPATh ONTUMAIBHBIN METO/T
W3MEPEHUSs1, OIICHUBATh a0COIIOTHBIC H OTHOCHUTEIIbHBIC
MTOTPEIIHOCTH MPSMBIX ¥ KOCBEHHBIX U3MEPEHUM;
MIPOBOJIUTH OTIBITHI IO TIPOBEPKE MPETIOKESHHON
TUIOTE3bI: TUNIAHUPOBATH IKCIIEPUMEHT, COOMPAThH
IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATh
MTOJIYYCHHBIC PE3YJIbTATHI U JCNIaTh BBIBOJ] O CTATyCe
MPEUIOKEHHON TUTIOTE3HI,

MIPOSIBIIATH OPTaHU3AI[MOHHBIC U TTO3HABATEIIbHEBIC
YMEHHSI CAMOCTOSITEIbHOTO TPHOOPETEHUsI  HOBBIX
3HAHWA B TMPOINECCe  BBIMIOJHEHUS
MIPOEKTHBIX U y4eOHO-UCCIIEI0BATEIBCKUX PadoT;

HpaKTI/I‘IeCKI/Ie 3aHATUA

[IpakTuueckas pabota
0 TeMaw,
TECTUPOBAHUE

[TPyrn9 cpopMHUPOBAaHHOCTh YMEHHMS
pemiatb pacyeTHblE 3a4a4d C SIBHO
3aJaHHOM M HESBHO  3aJaHHOU
(bu3UYeCKOil MOJICIIbIO: HA OCHOBAHUH

aHaJn3a YCIOBUA BBI6I/IpaTB
(1)I/IBI/IT-I€CKI/IG MOACIH, OTBCYAIOIINEC
TpC6OBaHI/IﬂM 3aJa4u, MNPUMCHATH

(GbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTYyJaThl (PU3UYECKUX Teopuit
IIPYU UCMOJIb30BAaHUU MaTEMAaTHUUECKUX
METOJIOB PEUICHMsI 3a/ay, POBOIUTH
pacueTbl Ha OCHOBAHWU HMMEIOIIHUXCS

IIPOBOJUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM
(u3nuecKoil BEIMYMHBI OT APYTOil C NCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (UKCHPOBATh PE3YJIbTaThl OJTYyUYEHHOU
3aBUCUMOCTH (PU3MUECKUX BEIUYHMH B BUJE I'paKOB

Cc yuéroM aOCONIOTHBIX IMOTPEIIHOCTEN W3MEpEeHHH,
JienaTh  BBIBOJBI 10 PE3yJIbTaTaM UCCIIEA0BAHUS;
MIPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX
BEJIMYMH, TP ITOM BBIOMPATh ONTUMAIBHBIA METO/
M3MEepeHusl, OLlEHUBATh a0COJIIOTHBIE U OTHOCUTENIbHbBIE
MIOIPELIHOCTH NPAMBIX U KOCBEHHBIX U3MEPECHU;
peniaTh pacy€THBIE 3aJJa4M C SIBHO 33JJaHHOM W HESIBHO

[IpakTrueckue 3aHATHS

[IpakTnueckas pabora
o TeMaM,
TECTHPOBaHUE
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JAHHBIX, aHAIU3UPOBATH PE3YJIbTATHI
U KOPPEKTUPOBATh METO/bl PEIICHUS
C y4eTOM MOJY4YEHHBIX PE3yJbTaTOB;
pemate  KauyecTBEHHbIE  3ajauu,
TpeOyromre MPUMEHEHUs 3HAaHUN U3
pasHbIX pa3esioB IIKOJBHOIO Kypca
(bu3MKK, a TaK)Ke UHTErpalluy 3HAHUM
u3 JIPYTUX IIpeIMETOB
€CTECTBEHHOHAYYHOTO LUKJIA:
BBICTPAauBaTh JIOTMUECKYIO ILIETOYKY
paccyxaeHui c OTopoi Ha
W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NYECKUE SBICHHUS,

3a/laHHOM (PU3NUECKON MOJIEbIO: HA OCHOBaHHUH
aHaJM3a YCIOBHS 0OOCHOBBIBATH BBIOOP (PH3UUECKOM
MOJIeIH, OTBEYAaroIIel TpeOOBaHUSIM 3a/1a4H,
MPUMEHSATH (POPMYIIBL, 3aKOHBI, 3AKOHOMEPHOCTH U
MOCTYNAThl PU3NYECKUX TEOPUH MPU UCIIOIB30BAHUU
MaTeMaTHYECKUX METOJIOB PELICHHS 33a]a4, IIPOBOAUTH
pacuéThl Ha OCHOBAHWUU UMEIOIINXCS JaHHbIX,
aHAJM3UPOBATH PE3YIBTATHI U KOPPEKTUPOBATH METOIBI
pelIeHus ¢ Y4ETOM MOMyUYEHHBIX Pe3yIbTaTOB;

pelaTh KaueCTBEHHBIE 3a/1a4H, TPEOyIoIue
MIPUMEHEHUSI 3HAHUI U3 Pa3HBIX Pa3/IeioB IIKOJIBHOTO
Kypca (HU3UKH, a TAK)Ke MHTETPAIlH 3HAHUIN U3 JPYTUX
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA:
BBICTPAMBaTh JIOTHUECKYIO IIETIOYKY PACCYXIACHUH C
OTOPOM HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(u3nuecKkue SBICHUS;

pemaTh pacy€THbIE 3aJ1a4H C SIBHO 331aHHOW U HESBHO
3aIaHHON (PU3UYECKON MOJIENBIO: HA OCHOBAHHUH
aHaJIM3a YCJIOBHsI BHIOMPATh (PU3NYECKHE MOJIEIH,
OTBEYAOIINE TPEOOBAHUSAM 33/1a4H, TPUMEHSTh
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThI
(GU3NIECKUX TEOPHUH TPH UCTIOIH30BAHUHT
MaTeMaTHYeCKUX METOJIOB PELIeHUs 3a]1a4, IPOBOAUTH
pacu€Thl Ha OCHOBAHWY UMEIOIINXCS TaHHBIX,
aHAJIM3UPOBATh PE3YyJIbTAThl U KOPPEKTUPOBATH METO/IbI
peteHust ¢ y4ETOM MOJTyUYeHHBIX PE3yIbTaTOB;

pelaTh KaueCTBEHHBIE 3aJ]auu, TpeOyrolue
MPUMEHEHHSI 3HAaHUH U3 Pa3HBIX Pa3/IeoB IIKOJIBHOTO
Kypca (pU3UKH, a TaKKe UHTETPAIlK 3HAHUN U3 JPYTHUX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIA:
BBICTPaMBATh JIOTMUYECKYIO IIEMOYKY pPACCYXACHUH C
OTIOPOH HA M3YYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
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q)HSI/IIIeCKI/Ie SIBJICHUSA,

[TPyrn10 cdopMupoBaHHOCTH YMEHHUI

aHAJIM3UPOBATh U OLIEHUBAThH NOCIEACTBHSI OBITOBOM M
IIPOU3BOJICTBEHHON JEATEIILHOCTH YEJIOBEKA,
CBSI3aHHOU C (PU3MUYECKUMHU MTPOIIECCaMU, C TIO3ULIUI

aHAJIM3UPOBATh u OLICHUBATh . o
. 9KOJIOTUYECKOI 0€30MacHOCTH, MTPEICTABICHUN O
HOCTIEICTBUS OBITOBOM u
. panroHaTbHOM IPUPOAOIOIH30BAHNY, & TAKKE
MIPOU3BOICTBEHHOM JeSITeTbHOCTH N
. pa3yMHOM HCHOJIb30BAHUU JIOCTUKEHUN HAYKH U
YeJIOBEKA, CBSI3aHHOH ¢ (PU3MUECKUMU . .
HpomeccaMH c o | TEXHIONOTHI I NANBHEHIET0 PasBHTHA
SII()OJ'IOFI/IIIGCK’OI‘/'I GesomacHoCTH; | o ope OCKOTO oburectsa, Hpaxcacexaz pagora
. > | aHAIM3MPOBATh M OLIEHUBATH MOCIENCTBHS OBITOBON M [pakTuyeckue 3aHATHA 10 TEMaM,
IPEJCTaBICHUH O  pPalUOHAIBHOM o
IIPOU3BO/ICTBEHHOH /1€ TEIbHOCTH YellOBeKa, TECTUPOBaHUE
PUPOJONIONB30BAHUN, A  TaKXKe . .
CBSI3aHHOU C (PM3MUECKUMH MTPOIIECCAMH, C TIO3ULIUI
pasyMHOM UCIOJIb30BAHUHI . .
. ., | PKOJIOTMUECKON 6e3011aCHOCTH, IPEACTAaBICHUH O
JOOCTIDKEHUH HAyKH M TEXHOJOTHH
> panroHaTFHOM PUPOAOIOIH30BAHNY, & TAKKE
s JanbHenIero pa3BUTHS .
pa3yMHOM HCHOJIb30BAHUU JIOCTUKEHUN HAYKH U
YeJIOBEUYECKOI'0 00IIECTBA; N o
TEXHOJIOTHH JUIs AaTbHEUIIETO Pa3BUTHS
4eJI0OBEYECKOro O0IECTBa,
MIPOBOJIUTH OTBITHI TIO TIPOBEPKE TPEAITOKEHHON
TMIIOTE3bl: TNIAHUPOBATh SKCIIEPUMEHT, cOOHUpPATh
AKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAJTU3UPOBATH
MIOJTyYeHHBIE PE3yJIbTAThl U JI€1aTh BBIBOJ O CTaTyce
[IPyrnll oBnageHue pa3au4yHBIMU i pesy A g Y
. | IPEITO’)KEHHON TUTIOTE3HI;
criocobamu paboTsl ¢ MHpOpMaIUel
co0uro1aTh MpaBuiia 6€30MacHOro Tpyaa Mpu
(usmecioro conCpRariA © | npoBenennu nccnenoBanuii B pamkax yaeGHOro
HCIIOJIB30BAHUEM COBPEMEHHBIX allzcne IMOHTA. HDAKTHKYMA Hp . 6Hqu [TpaxTieckas pabora
MH(POPMAIIMOHHBIX TEXHOJIOTH, P > TIDAXTHIY yr IIpaxTieckue 3aHATHA [0 TeMaw,
. WCCIIEIOBATENLCKON U TIPOCKTHOM JESITETHHOCTH C
pa3BUTHE YMEHUH  KPUTUYECKOTO TECTHPOBaHUE

aHaIM3a M OLEHKH JOCTOBEPHOCTH
noJIy4aeMoi nHpopmalmu;

WCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPONUCTB, U
1a00paTOPHOTO 00OPYIOBAHMUS;

WCIOJIb30BaTh TEOPETHUECKUE 3HAHUS IS OOBSICHEHUS
OCHOBHBIX ITPUHIIUIIOB pa6OTI)I HN3MCPUTCIIBHBIX
puOOPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHYECKUX MPOIECCOB;
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UCIIOJIb30BATh TEOPETUYECKUE 3HAHUS JJIS1 OOBSICHEHHS
OCHOBHBIX ITPUHIIAIIOB pa6OTBI HU3MCPUTCIIbHBIX
npuOOpPOB, TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTUYECKHX IPOLECCOB;

MPUMEHSATH Pa3INdHbIE CIIOCOOBI pabOTHI ¢
nHpopManuei GU3NIECKOro COAepKaHUsI ¢
UCIIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TGXHOJIOFI/II;'I, IIpH 5TOM HCIIOJIL30BaTh COBPCMCHHBIC
MH(OPMAIMOHHBIE TEXHOJIOTHH JIJIsI IOUCKa,
nepepaboTKH U IPEIbSABICHUS YIeOHOW U HAyJHO-
HOIYJISIPHON MH(POPMAINH, CTPYKTYPUPOBAHHUS U
MHTEepIpeTauy NHPOPMALIUH, TOTyYCHHOH U3
Pa3IMYHBIX UCTOYHHKOB, KPUTUYECKU aHAIN3UPOBATh
MOJTy4aeMylo HH(OPMALUIO U OLICHUBATH €&
JOCTOBEPHOCTDH KaK Ha OCHOBE MMEIOIUXCS 3HAHUM,
TaK ¥ Ha OCHOBE aHAJIN3a NCTOYHUKA HH(OopMaImm;

[MPyrnl2 OBJIaJIcHHE
OpraHu3alMOHHBIMU u
[103HABATEJIbHBIMU YMEHUSAMHU
CaMOCTOSITEIIBHOTO npuoOpeTeHus
HOBBIX 3HAHUU B rporecce

BBITIOJTHEHUSI TIPOEKTHBIX U y4eOHO-
HCCIIEN0BATEIBbCKUX paoor,
YMEHUSIMH paboTaTh B TIpymnmne ¢

BBINOJIHEHUEM Pa3INYHbIX
COLIMAJIbHBIX  pOJIel, IUIAaHUPOBATh
paboty  Tpymumsl, panroHaIbHO
pacnpenensith JIeSITEIbHOCTD B
HECTaHIapTHBIX CUTYallUsX,

aZICKBATHO OILICHMWBATh BKJIAJl KaX10T'0
M3 YYaCTHHKOB TPYHIbl B pEHICHUE
paccMaTpuBaeMoi TpOOIeMBI;

IIPUBOJUTH IPUMEPBI  BKJIala POCCHHCKUX H
3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BsICHEHHUE MTPOLIECCOB OKPYXKAIOILEro MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

IIPOSABIIATH OPraHU3aL[IOHHBIE U IO3HABATEIIbHBIC
YMEHHS CAMOCTOSTEIBbHOTO IPUOOPETEHNS HOBBIX
3HaHUI B MpoIecce BHIMOJHEHHS TPOSKTHBIX U y4eOHO-
HCCIIEI0BATENbCKUX padoT;

paboTaTh B rpymIie ¢ UCIIOJIHEHHUEM PA3INYHbIX
COLIMAJIbHBIX POJIEH, INIAHUPOBATH PA0OTY IPYIIIIHI,
palOHaIBHO PACTIPEAEIATD ACATEILHOCTD B
HECTaH/IapPTHBIX CUTYallUsIX, aIeKBATHO OLICHUBAThH
BKJIaJ] KQX/I0T0 U3 yYaCTHUKOB TPYIIIBI B PEIICHNE
paccMaTpuBaeMoi TPOOIIEMBI;

paboTatk B rpymIie ¢ UCTIOJIHEHHEM PA3INnYHbIX
COLIMAJIbHBIX POJIEH, IJIAHUPOBATH PadOTY IPYIIIIHI,

[IpakTrueckue 3aHsATHS

ITpakTnyeckas pabora
10 TeMaw,
TECTUPOBAHUE
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paIMOHAIIBHO PACHPEICIISATh eI TEILHOCTh B
HCECTAHAAPTHBIX CUTyalluAdX, aICKBATHO OLICHUBATH
BKJIQJI KXKJIOTO U3 YYACTHHKOB TPYIIIBI B PEHICHUE
paccMaTpuBaeMoi MpoOIIeMBbl;

[TPyrn13 chopmMupoBaHHOCTD
MOTHBAIUH K OyIymien
poecCHOHATLHOM IS TEIILHOCTH 10
CIEIUATBHOCTM (PU3UKO-
TEXHUYECKOTO TPOhUIs

MPUBOIUTH TIPUMEPHI  BKJIaZa POCCHHCKUX U
3apyOeKHBIX y4YEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B
Pa3BUTHUEC TCXHUKU U TeXHOJ’IOFHfI;

OpOSIBIIATH  MOTHBALIMIO K  Oymyieit
npoecCHOHATEHON  IeATETPHOCTH TI0
CIEIUATBHOCTAM (PU3UKO-TEXHHUYECKOTO MPOPHIISL

[IpakTrueckue 3aHATUS

[IpakTnueckas padbora
10 TEMaM,
TECTUPOBAHUE
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3. COAEP)KAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA>»

Coneprxkanne oOyuenus B 1 cemectpe

Pazpnen 1. ®usuka u METOABI HAYYHOI'O [TO3HAHUS.

1.1. dusuka — Hayka o npupoje. HayuHble MeTO/IbI TO3HAHUS OKPY’KAIOIIEro MHUpa.

Posb 3kcniepyMeHTa U TEOpUU B MPOLIECCE MO3HAHUS IPUPOABL. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (pu3nyYecKux sBIEHUH U mporeccoB. Hayunsle runote3sl. @uznueckue
3aKOHBI U TeOpuH. [ paHHIIBI MPUMEHUMOCTH (PU3HMUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.
Posb 1 MecTo (u3nku B GOPMUPOBAHUN COBPEMEHHOW HAYYHOM KapTHHBI MUDa, B
IPAKTUYECKON AESITEIbHOCTH JIIOEH.

OKCIIepUMEHT U TeOpHs B Ipoliecce Mo3HaHus npupo/isl. Habmronenue u S3KCepuMeHT B
buzuke.

Crioco6b! u3MepeHHst (prU3NYecKUX BEJIMYMH (aHAJIO0roBble U LIU(POBbIE H3MEPUTENIbHbIE
npuOOpPHI, KOMIIBIOTEPHBIE 1aTYNKOBBIE CUCTEMBI).

[TorpemnocTr n3MepeHuit pu3nuecKux BeInIrH (a0COTIOTHAS U OTHOCUTEIbHAS).
MopnenupoBanue GU3NYECKUX SIBICHUN U MPOLIECCOB (MaTepUalibHas TOUKa,

a0COJIIOTHO TBEPJIOE TEJIO0, UJIeaTbHas KUIKOCTh, UICANIbHBIN Ta3, TOUCUHBIN 3apsn). [ umnoresa.
®u3n4ecKuil 3aKOH, IPAHMIIBI €0 IPUMEHUMOCTH. DU3HUYecKast TEOPUs.

Ponb 1 MecTo Gpu3uKu B pOpMUPOBAHUHN COBPEMEHHON Hay4YHOU KapTUHBI MUPA, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

YueHnuecKui 3KCIepuMEHT, Ja0opaTopHble paboThl, IPAKTUKYM.

M3mepeHue cuibl TOKa M HAIIPSKEHUS B LIENIN IIOCTOSIHHOTO TOKA IPY IIOMOILH aHAJIOTOBBIX U
U(PPOBBIX U3MEPHUTEIBHBIX TPUOOPOB.

3HAKOMCTBO ¢ IMPpoBOIt 1aboparopueii o gusuke. Ilpumepsl u3MepeHus: PU3NIECKUX
BEJIMYMH IIPU TOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Jlemoncmpayuu

Paznen 2. MexaHwuka.

2.1. Kunematuka. Mexanndeckoe JBuxkeHHe. OTHOCUTEIEHOCTh MEXaHUUECKOTO JABHKEHHUS.
Cucrema orcuéra. Tpaektopus.

[Tepemernienre, CKOpoCcTh (CpedHssI CKOPOCTb, MTHOBEHHasi CKOPOCTb) M YCKOpPEHHE
MaTepUaIbHOW TOYKH, UX MTPOEKIIMH HAa OCH CUCTEMBI KOOpauHaT. Cli0KeHUE NepeMeEIeHuI
Y CJIOKEHUE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE NPSIMOJMHEWHOE IBIKEHHE. ['padKu 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUSs, ITyTH U NepeMeIlleHUs] MaTepruaibHOW TOUYKHA OT BpEMEHH.
CBoboaHOE masieHne. Y CKopeHue CBOOOTHOTO TIaICHHUS.

KpuBosnnHeliHoe nBUKEHUE. J[BUKEHUE MaTepUaIbHON TOUKH IO OKPYKHOCTH C ITOCTOSIHHOM
0 MOJYJI0 CKOpPOCTBbIO. YTiOBasi CKOPOCTb, JIMHEWHas ckopocTh. Ilepmon m wyacrtora
oOpamienus. LleHTpocTpeMHUTENbHOE YCKOPEHHE.

[Tpsmas 1 oOpaTHas 33124l MEXaHUKU.

Panunyc-BekTop MaTepuanbHOM TOUKH, €0 MPOEKIIUH HAa OCH CUCTEMbI KOOPAMHAT.
3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHUST W TyTH MaTepuaIbHOW TOUKH OT
BPEMEHHU U UX rpaduku.

CBobOomHoe maneHue. Y CcKopeHrne CBOOOMHOTO majeHus. [[BrkeHnne Tena, OpOIIeHHOTO MO
YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJAUHAT, CKOPOCTU U YCKOPEHUS MaTePUAIbHON TOYKH
OT BPEMEHH U UX IpaduKu.
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KpuBonunelinoe aBukeHue. [[BrkeHrne MaTepuaqibHOW TOYKH MO OKPYXKHOCTU. YTIIOBas U
JUHENHAst CKOpocThb. LleHTpocTpeMuTeNbHOE (HOPMAIIBHOE), KacaTeabHOE (TaHI'€HLIUAIBHOE)

U TIOJTHOE YCKOPEHUE MAaTEPUAJIbHON TOUKHU.

Texnuueckue ycmpoticmeéa u Npakmuyeckoe npumMeHeHue: CRUOOMemp, OBUINCEHUEe CHAPSAOO0S,
yentvle U pemMénHbvle nepeoayu.

Jlemoncmpayuu

Mooenb cucmemvl omcuéma, unOCMpayusi KUHEMAMU4eCKux Xapaxkmepucmuk 08UNCEHUsL.
IIpeobpazosanue 08udxiceHUll ¢ UCNOIBL30BAHUEM NPOCMBIX MexaHu3Mo8. [ladenue men 8 6030yxe
U 8 pa3pedCceHHOM NPOCMPAHCmEe.

Habnooenue osudicenus mena, 6pouleHHo20 nOO Y2I0oM K 20pU3OHMY U 20PU3OHMATBHO.
Hzmepenue yckopenus c60600H020 nadeHus.

Hanpasnenue ckopocmu npu 08udiceHuu no OKpY*#CHOCMU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

H3yyenue nepasHomepHo20 08UNCEHUSA C Yelbl0 ONpedeieHUss MCHOBEHHOU CKOPOCHIU.
Hccneoosanue COOMHOULeHUs. medHcoy nymsamu, NpouOeHHbIMU meiom 3a
nocnedosamenvhvie pagHble NPOMEN’CYMKU BPEeMeHU NPU DPABHOYCKOPEHHOM OBUINCEHUU C
HAYaIbHOU CKOPOCMbIO, PAGHOU HYIIO.

H3yyenue osudicenus wlapuka 6 653K0ul HCUOKOCMU.

H3zyuenue osudicenus mena, OpouleHHO20 20pU30HMAIbLHO.

Texnuueckue ycmpoticmea u MexHON02UYecKUe Npoyeccobl: CRUOOMEmp, O8UNCEHUECHAPAOO8,
yenHvle, wecmepényamole U pemMEenHble nepeoayu, CKOpoCmHble TUpmol.

Jlemoncmpayuu.

Cnocobvl uccnedosanusi O8UHCEHULL.

Hnnrocmpayus npedenvrozo nepexooa u usmepenue MeHOBEHHOU CKOPOCHIU.

IIpeobpazosanue y2no6oti ckopocmu  pedykmope.

Cpaenenue nymeti, mpaekmopuil, CKOpocmell OBUNCEHUs

00HO20 U MO20 Jce meld 8 PA3HbIX CUCEMAX OMmcYéma.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomst,

NPAKMUKYM.

Hccnedosanue 3asucumocmu nymu om gpemeHu npu

DPABHOYCKOPEHHOM OBUNCEHUU.

Usmepenue yckopenus c60600H020 nadenus

(PeKoMeHO08AHO UCNOIb308AHUE YUPDPOBOLL 1abopamopulL).

H3yyenue osudicenuss mena no OKpYy*CHOCMU ¢ NOCMOAHHOU

1O MOOYIIO CKOPOCMBIO.

Uccnedosanue 3asucumocmu nepuooa o00OpawjeHus

KOHUYeCK020 ~MAAMHUKAOM €20 Napamempos.

2.2. Jlunamuka. Ilpunnun otHocurtenpHocTH [anmunes. Ilepseiii  3akoH  HbroToHa.
HNHepuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHunun cynepno3unuu cui. Bropoi 3aKOH Hprotona mist
MartepuanbHo Touku. Tperuii 3akoH HploTOHA [U1st MaTepuanbHbIX TOYEK.

3akoH BcemupHoro TtsArotenus. Cuna Tspkectd. IlepBas kocmuyeckass ckopoctb. Cwuia
ynpyroctu. 3akoH I'yka. Bec Tena.

Tpenune. Bunbl Tpenus (mokosi, ckoiabxeHus, kadeHus). Cuna tpenus. Cyxoe Tpenue. Cuia
TPEHHsI CKOJIbKEHUS U cuiia TpeHus nokos. Koaddumuent tperns. Cuna conpoTUBICHUS TPU
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JBUKEHHUH TeNa B )KUAKOCTU WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMXKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuiibl OTHOCUTENBHO OCH BpauieHud. [lmeuo cuiibl. YClnoBus paBHOBECHS TBEPAOTO
Tena.

Ipunyun omuocumenvrnocmu I anunes. Heunepyuanvhvle cucmemsvl omcuéma (onpeoenewue,
npumepb).

3axon ecemuproco msacomeHnus. IKGUBANEHMHOCNb CPAGUMAYUOHHOU U UHEPIMHOUMACCYL.
3asucumocmv yckopenusi  c60600H020  NAOEHUs  OM  BbICOMbL HAO NOBEPXHOCMBIO
naanemsl U om eeozpaguueckoi wupomsi. Jleudcenue HeOECHbLIX Menu UX CHYMHUKOS.
3axonvl Kennepa.

Cuna ynpyeocmu. 3axon I yka. Bec mena. Bec mena, osusicyweeocs ¢ yckopenuem.

Jasnenue. ['uopocmamuueckoe oasnenue. Cuna Apxumeoa.

Texnuyeckue ycmpoticmea U MeXHOLO2UHECKUe Npoyeccol: NOOWUNHUKY, OBUdNCEHUEe
UCKYCCMBEHHBIX CILYMHUKOB.

Jlemoncmpayuu

Habniooenue osudicenus men 8 UHEPYUATLHBIX U HEUHEPYUATILHBIX CUCMEMAXOMCYEMA.
Ipunyun omnocumenvrocmu.

Kauenue osyx yununopoé unu wapos paznoi mMaccvl ¢ 00OUHAKOBLIM YCKOPEHUEM
OMHOCUMENbHO HeUHEPYUATIbHOU CUCTEeMbl OMCYEMA.

CpasHenue pagnooeticmayoujeli NPULONCEHHbIX K mejly CUll ¢ NPou3ge0eHueMMaccyl meia
Ha e20 YCKOpeHue 8 UHePYUANbHOU cucmeme omc4éma.

Pasencmeo cun, so3nuxarowux 6 pezyiomame 63aumooelicmsausi mel.

Llenmpobesrcrnvle mexanuzmul.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKYM.

Hzmepenue pasnooeticmgyrowen Cuil npu 08UNCeHUY OPycKa no HaKIOHHOU NAOCKOCMIU.
IIpogepka cunomesvl 0 HE3ABUCUMOCIU 8PEMEHU OBUNCEHUS OPYCKA NO HAKIOHHOU NIOCKOCU
Ha 3a0aHHOe PACCMOsIHUE OM €20 MACCH.

Hccnedosanue 3asucumocmu Cuil ynpyeocmu, 603HUKAIOWUX 8 NPYICUHE U Pe3UHOBOM 00pasye,
om ux oeghopmayuu.

H3yuenue osudicenus cucmemul mej, C6A3AHHbIX HUMBIO, NEPEKUHYMOU uepe3 Né2Kull

OJ10K.

Hsmepenue koaghghuyuenma mpenusi no enuuune y2n06020 Kodppuyuenma

saeucumocmu Fmp(N).

H3yyenue osuodicenus 2py3a Ha 6any ¢ mpeHuem.

Texnuueckue ycmpoticmeéa U  NpaAKMUYecKkoe NpumeHeHue: NOOUUNHUKU, — OBUMCEHUe
UCKYCCNEEHHBIX CILYMHUKOB.

Jlemoncmpayuu

SIBieHue nHEpLMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIMMX Tesl. BTopoi 3akoH HbroToHA.

N3mepenue cuil.

CrnoxxeHue cuil.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(OPMAIIHH.

HesecomocTs. Bec Tena nmpu yCKOpeHHOM MOIBEME U MTAJICHUH.

CpaBHEeHHE CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buabl paBHOBECHS.
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Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

H3yuenue osudicenuss Opycka no HaK1oHHOU NIOCKOCHU.

Hccnedosanue 3a8ucumocmu cui ynpy2o0cmu, 603HUKAIOWUX 8 NPYIHCUHE U PE3UHOBOM 0bpasye,
om ux oeghopmayuu.

Hccnedosanue ycnoguil pagrnogecusi meépoo2o meid, UMeuje2o 0Cb 8PaujeHusl.

2.3. 3aKOHBI COXpaHEHHUS B MEXaHUKE.

Hmnynsc MaTepuanbHON TOYKH (Tela), CHCTEMbl MaTepUaIbHBIX TOYEK. VIMITybC CHIIBI U
M3MEHEHHE UMIYJbca Teja. 3aKOH COXpaHEHUs UMITyJbca. PeakTHBHOE IBHKEHUE.

Pabora criisl. MOIIHOCTE CHIIBI.

Kunernueckas sHEpTrHsi MaTepUAIbHONM TOUKU. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.
[TorennmanbHas sHeprus. [loTeHnnanbpHas SHEpPrus ynpyro 1eopMHpPOBAHHOM

npyxuHsl. [loTeHnmanbHas sHeprus Teaa BOJU3H TOBEPXHOCTU 3EMIIH.

[ToreHunanbHbIE U HEMOTEHIMAIbHBIE CUJIbl. CBA3b pabOThI HEIOTEHIIMAIBHBIX CHJI C
M3MEHEHHEM MEXaHWYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHEHHUS MEXaHUYECKOM SHEPTUu.
Ynupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHUYECKHE YCTPONUCTBA U MPAKTUYECKOE IPUMEHEHHE: BOAOMET, KOTIED, MPY>KUHHBIH
MUCTOJIET, TBUKCHHUE PaKeT.

Jlemoncmpayuu

3axon coxpanenus umnynvca.

Peaxmuenoe osuorcenue.

Ilepexo0 nomenyuanvhotl snepeuy 6 KUHEMu4eckyio u 00pamHo.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

H3yuenue abcontomno Heynpy2o2o yoapa ¢ NOMoubto 08yX 0OUHAKOBbIX HUMSAHBIX MASIMHUKOB.
Hccnedosanue ceazu pabomul cuibl ¢ UsMeHeHUeM MeXaHuyecKkol sHepauu meia Ha npumepe
PACMAACEHUSL PE3UHOBO20 HCSYMA.

Paznen 3. MonekynspHas pu3uka u TepMOAMHAMUKA.
3.1. OCHOBBI MOJIEKYIIPHO-KUHETUYECKOI TEOPHUH.

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU U X ONBITHOE 000CHOBAHHUE.
bpoynoBckoe  nBumxenue. Juddysus.  Xapakrtep — IBHKEHHS U B3aUMOJCHCTBUS
yacTull BeuecTBa. Mojienu CTpOeHUsI ra30B, )KUIKOCTEH U TBEPBIX TN U O0BSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE 3TUX Mojelieil. Macca u pa3mepsl MoJieKysl. KosnuecTBo BemecTna.
[TocrosinHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Illkana remneparyp Llenscus.
Mopnens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETUYECKON TEOPUU
U/IeaIbHOTO ra3a. AGCONIOTHAs TEMIIepaTypa Kak Mepa CpelHel KHHETHYeCKOM SHeprun
TEIJIOBOTO ABMKEHMS yacTull rasa. [llkana remneparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenue MennaeneeBa—Knaneipona. 3akon J[lameroHa. WM3ompoliecchl B HacaIbHOM
ra3e c MOCTOSIHHBIM KOJINYECTBOM BellecTBa. [ paduueckoe mpeacTaBieHle H30MpoLeccoB:
U30TepMa, U30X0pa, n300apa.

Mopnenps uaeanbHOro ra3a B MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU: YaCTULBI ra3a JIBUXKYTCA
XaO0TUYECKU U HE B3aUMOJEHCTBYIOT IPYT C IPYTrOM.

AbcomoTHas Temmeparypa (IIkaiga TEMIEPATYP KenbBuna). I'paduueckoe
NpeJICTaBICHNE U30IPOLIECCOB: H30TEPMa, H30X0pa, n300apa.

CBa3p MEXIy JAaBJICHUEM M CPeAHEH KHUHETMYECKOW »HHEpPruerd MOoCTYyNaTeIbHOTO
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TEIUIOBOTO JABM)KEHHUS MOJIEKYJ] HJI€ATbHOrO ra3a (OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH U/I€aIbHOTO ra3a).

CBs3p a0COIOTHOM TemmepaTypbl TEPMOJMHAMUYECKOW CUCTEMBI CO CpeaHEl
KMHETUYECKOW SHEPrUeil IOCTYNATEIbHOIO TEMIOBOTO JBUKEHUSI €€ YaCTHULL.

TexHUYECKUE YCTPOWCTBA M TEXHOJOTMUYECKHE IMPOLIECCH: TEPMOMETp, OapoMeTp,
MOJIy4YeHUE HAHOMATEPUAJIOB.

Jlemoncmpayuu.

Monenu nBuxeHHUs YacTul] BemecTBa.Mojienb OpOyHOBCKOTO ABUKEHHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpOYHOBCKOTO JBMKEHUS.MoO1eIb OTbITa
[IIrepua.llpuTsaxenue MoseKkya. Moaenu KpUCTAINIMYECKUX PEIIETOK.

Habumronenune u nccienoBaHue 30IPOLECCOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomsi, NPAKMUKYM.

HccnenoBanue npoiiecca yCTaHOBJIEHUSI TEIJIOBOIO PaBHOBECUS IMPU

TEIJI000MEHEMEXK Ty ropsiueid U X0J0AHOM Bojoi. M3yuenue

U30TEPMHUYECKOTO Tporecca (PEKOMEHI0BaHO UCIIOIb30BaHUE IIUPPOBOI

naboparopun). zydenue n3oxopHoro mnporecca. Uzyuenue n3o6apHoro
npouecca.lIpoBepka ypaBHEHUSI COCTOSHUS.

Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: mepmomemp, bapomemp.
Jlemoncmpayuu

Onvimsl, 0okasvigarouue OUCKpemHoe cmpoeHue geujecmaa, pomozpaguu Monexyn
Op2aHU4ecKux coeOuHeHuu.

Onvimwl no oughghyzuu sxcuoxocmeti u 2a308. Mooenb OPOYHOBCKO20 0BUINCEHUSL.

Mooenv onvima lllmepHua.

Onvimpul, 00Ka3vlearoOwue Cyuecmeo8anue MeXCMOoNeKyIAPHO20 83aUMOOCUCBUSL.

Mooens, unnocmpupyrowas npupooy 0aseHuss 2a3a Ha CMeHKU cocyod.

Onvimesl, unrocmpupytowjue ypasHerue coOCmosHUs UOeaibH020 2a3d, U30NPOYECChL.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

Onpeoenerue maccol 6030yXa 8 KIACCHOU KOMHAMe HA OCHOBe UsMepeHUll 00bEMa KOMHAMb,
oasneHusi U memnepamypul 6030yYXd 8 Hell.

Hccnedosanue 3asucumocmu mexcoy napamempamy COCMOsHUS pA3PEHCEHHO20 2a3d.

3.2. OCHOBBI TEPMOTMHAMHKH.

TepmoauHaMudeckas cucreMa. BHyTpeHHsIs1 sHeprist TepMOIMHAMHUYECKONW CUCTEMBI U CIIOCOOBI
e€ n3menenus. KonnyectBo TeroTsl v pabora. BHyTpeHHsIsI SHEPTHs 0IHOATOMHOTO
ujeanbHOro raza. Busl Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3TyUCHHE.
VaenbHas  TerioéMKOCTh  BemlecTBa.  KonuuecTBO — TEIUIOTHI MPH TEIUIONEpeaye.
[Tonsitne 06 amnabaTHOM mporiecce. [lepBriii 3akoH TepMoauHaMuKy. [IpuMeHeHne nepBoro
3aKOHa TePMOJAMHAMHUKH K H30MpolieccaM. ['paduueckas nHTeprnpeTaius padoTsl rasa.
Bropoii 3akon TepmoarHamuku. HeoOpatumMocTh MpoieccoB B MpUpoOIe.

Tennoble MamuHbL. [IpuHIMIG 1eficTBUS TemoBbIX MalinH. [IpeobpazoBanus sHEPTUU B
TeroBbIX MamuHax. Koaddunuent nonesHoro aeicteus temioBoi Mammubl. Lukn Kapro u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.
3aaHue BHEIIHUX YCIOBHUH JUIsl TEPMOJIMHAMUYECKON CUCTEMBI. BHEIIHNE U BHYTpEHHUE
napameTpsl. [lapaMeTpsl TEpMOAMHAMUYECKOM CUCTEMBI KaK CpeIHUE 3HAUSHUs] BEJINYHH,
OMNUCHIBAIOIIUX €€ COCTOSTHUE HA MUKPOCKOITMYECKOM YPOBHE.

Hynesoe Hauano tepmoauHamMuku. CamMonpor3BOIbHAS pelIaKCalys TEPMOJUHAMUYECKON
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CUCTEMBI K TETJIOBOMY PaBHOBECHIO.

Mopnenb uneanbHOro ra3a B TEpMOJIMHAMUKE — CUCTEMa YpaBHEHUN: ypaBHeHHEe MeHneneeBa—
KitanelipoHa 1 BeIpake€HUE JUIsl BHYTPEHHEH dHEPIUH. Y CIIOBUS IPUMEHUMOCTH 3TOM MOJEIIN:
HU3Kas KOHIICHTPALUs YaCTHIl, BEICOKHE TeMIIepaTyphl. BeipaxkeHue st BHyTpEHHEH SHEPTUU
OJIHOATOMHOT'0 MJICAJIbHOI'O Ta3a.

KBa3uctarnueckue M HeCcTaTHMUECKHUE MpPOIECChl. DieMeHTapHas paboTa B TEPMOJUHAMHKE.
Brruncnenue paboTsl 1o rpaduky npoiiecca Ha pV-auarpamme.

Temonepenaya kak crnocod U3MEHEHUS BHYTPEHHEN SHEPTUH TEPMOIMHAMUYECKON CHCTEMBbI
0e3 coBepieHus paboTsl. KoHBEKIIUS, TEIIONPOBOIHOCTD, U3TyUYEHHE.

KosmmuectBo Tenmnorel. TeEmIOEMKOCTh Tejla. YelbHass W MOJIIPHAs TEMJIOEMKOCTH
BelllecTBA. YpaBHeHUE Mailepa. Y aenbHas TEIIOTa cropaHus ToriMBa. Pacyér konnuecTna
TEIUIOTHI IpH Terutonepenaye. [lonstue 06 agnabaTHOM mporecce.

IlepBbIii 3aKkOH TepMOAMHAMUKH. BHyTpeHHsAs osHeprua. KosmuecTtBo — TEmioTsl U
paboTa KaK Mepbl U3MEHEHHS BHYTPEHHEN YHEPTUH TEPMOIUHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOJIUHAMUKY ISl PABHOBECHBIX MPOIIECCOB: Yepe3 3a/laHHOE PAaBHOBECHOE
COCTOSTHUE TEPMOIAMHAMHYECKON CUCTEMBI MPOXOAUT €AUHCTBEHHAs annadara. AOCOMOTHAS
TeMIeparypa.

Bropoii 3akoH TepMOAMHAMUKH [UIsl HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO IEpENaTh
TEIJIOTY OT OoJiee XOJOJHOro Tena K Oonee Harperomy 0Oe3 komrencauuu (Kmaysmyc).
HeoOpaTumocTs IpUpOIHBIX IPOLECCOB.

DKOJIOTUYECKHE aCHEKThl MCIIONb30BaHMs TEIUIOBBIX JBUraresneil. TermioBoe 3arpsi3HeHue
OKpPYKaroIlen CpeIbl.

TexHu4yecKkne yCTpOMCTBA M TEXHOJIOIMYECKHE MPOLECCHl: XOJOAUIbHUK, KOHIUIMOHED,
TU3ETbHBIA M KapOIOPAaTOPHBIM JBUTATENH, MapoBas TypOWHA, MOJyY€HHWE CBEPXHU3KHUX
TEMIIepaTyp, YTWIM3ALUs «TEIUIOBBIX» OTXOJOB C HCIOJIb30BAaHUMEM TEIJIOBOTO HAacoca,
YTUIU3alUsg OMOOPraHUIECKOT0 TOTLTMBA AJISl BEIPAOOTKH «TETUIOBOM» U DIIEKTPOIHEPTUH.
Jlemoncmpayuu.

W3meHeHne TemnepaTypsl IpH ainadaTuyecKoM paciupeHnn.Bo3ayHoe oruuso.
CpaBHeHue yIelbHbIX TEeII0EMKOCTEN BeecTB.CriocoObl N3MEHEHNS BHYTPEHHEN SHEPTUH.
HccnenoBanue agnadbaTHOrO mpolecca.

KoMnbroTepHble MO/I€NN TEMIOBBIX ABUTATEINECH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomsi, NPAKMUKyM.

N3mepenue yaenbHON TENI0EMKOCTH.

HccnenoBanue mpoliecca ocThiBaHUs BellecTBa.VccienoBanue agunadbaTHOTO mpolecca.
Nzyuenue B3alMOCBSI3U SHEPruu MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBUS U
TEeMITepaTypbl KATICHUSI )KUIKOCTEH.

Texnuueckue ycmpoticmea u npaKxmuyecKoe npumeHenue: 08ucamesb 6HympeHHe20 c2opanus,
ObIMOBOU XOOOUTLHUK, KOHOUYUOHED.

Jlemoncmpayuu

H3zmenenue sHympennel sHepeuy meia npu cogepuieHuu pabomul. evliem npooKu u3z Oymoliku
10O Oelicmeuem caxHcamozo 8030yxa, Hazpesanue 3pupa 6 1amyHHOU mpyoKe nymém mpeHus
(8u0eodemoHcmpayus,).

Hzmenenue snympenneil snepeuu (memnepamypul) mena npu menionepeoade. Onvim

no aouabamHomy pacuuperuo 6030yxa (Onvlm ¢ 8030YUIHbIM OCHUBOM,).

Mooenu napoeoti mypoumsi, Ogueamensi GHYMPEHHE20 C2OPAHUs, DPeaKMU8HO20
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oguzamersl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hsmepenue yoenvbHot menioémkocmu.

3.3. ArperaTHbie cocTOsiHUS BemiecTBa. Da3oBbie NEPEXOIbI.

[TapooOpa3oBanue u KouaeHcanus. HMcmapenue wu  kunenue. AOCONIOTHASA U
OTHOCHUTEJNIbHAs BJIAJKHOCTb BO3ayxa. HacelneHHeli map. VYpaenbHas Temora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT AABJICHUS.

TBépnoe teno. Kpucrammueckue u amopdHsbie Tena. AHHU3OTPONHUS CBONCTB KPHUCTAJLIOB.
Kunkue KPUCTAJUIBI. CoBpeMeHHbIE MaTepHuabl. [InaBnenue u
KpucCTaJIM3anus. Y ienbHas Teriora riasieHus. Cyonumanus.

VYpaBHEeHHE TEIUIOBOTO OaaHca.

KauecTBeHHast 3aBUCMMOCTB IUIOTHOCTH M JABJICHUS HACBILIEHHOTO I1apa OT TEMIIEpaTyphl,
UX HE3aBHCHMOCTH OT 00BhEMa HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEpaTyphl KUIICHUS OT
JIABJICHUS B KUJKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAYKHOCTb.

Hedopmaruu tBEpAOTrO Tena. Pactskenue u cxarue. Casur. Moayne FOnra.

[Ipenen ynpyrux nedopmamnui.

TennoBoe pacHIMpeHHE >KUAKOCTEH W TBEPHABIX TeN, 0OBEMHOE W JMHEHHOE pacUIupeHue.
AHTapMOHU3M TEIJIOBBIX KOJICOAHMH YACTHMIl BEIIECTBA KaK IPUYMHA TEMJIOBOTO
pacuupenust Tei (Ha Ka4eCTBEHHOM YPOBHE).

[ToBepxHocTHOE HaTsKeHUE. KoadpuiireHT moBepXHOCTHOTO HATSKEHHUSI.

Kanumnspueie siBinenus. J{aBieHue noj MCKpUBIEHHON NOBEPXHOCTHIO )KUAKOCTUH. Dopmyna
Jlannaca. TexHUYeCKHWE YCTPOMCTBA M TEXHOJIOTMUECKHE IMPOIECCHI: KUIKUE KPUCTAJUIbI,
coBpeMeHHbIe MaTepuansbl. JlemoHncTpanuu. TemnoBoe pacmupenne. CBONCTBA HACHIIIEHHBIX
napoB. Kunenne. Kunenve rnpu noHn>keHHOM JIaBieHUH. VI3MepeHne cuibl MOBEpXHOCTHOTO
HaTsDKeHUs. ONBITH ¢ MBUTBHBIMY TUIEHKaMU. CMauuBanue. KanuuispHeie siBJICHUS.
Monenn HeHbIOTOHOBCKOM KuKOCTH. CrIocOOBI H3MEpPEHUS BIaKHOCTH.

HccnenoBanue HarpeBaHUs U TUIABJICHUS! KPUCTAJUIMUECKOTO BellecTBa. Buasl negopmaruii.
HaGnronenue Manbix qegopmanuii.

Y4eHnueckuii HSKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, MPAKTUKYM.

N3ydyeHne 3aKOHOMEpPHOCTEW HCHApeHus KUIAKOCTEH. M3MmepeHue yaerapbHOW TEeIUIOThI
MJIaBJICHUS JIbJA.

N3yueHue CBONCTB HACBIIICHHBIX TAPOB.

W3mepeHnne abCoMOTHO BIaXHOCTH BO3/yXa U OI[EHKa Macchl NapOB B IOMEILICHUH.
W3mepenne koadduirienta noBepxHOCTHOrO HaTshkeHus. M3mepenue moayins FOura.
HccnenoBanue 3aBUCUMOCTH JlehOpMallid PE3MHOBOTO 00pa3la OT MPHIOKEHHONW K HEMY
CHUJIBL.

3.4. CraTuka TBEpIOTrO Tena.

AbcomotHo TBEpAoe Teno. IlocTynmaTenbHOe M BpallaTeNbHOE JBHKEHHME TBEPAOTO Telna.
MoOMEHT cuiibl OTHOCUTENBHO OcU BpaieHud. [lnedo cuibl. CrnoxkeHue Cuil, NMPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTH Tena.

VYcnoBus paBHOBECHS TBEPIOTO TENA.

VYcroitunBoe, HEYyCTOMUNBOE, O€3pa3TUIHOE PaBHOBECHE.

TexHUuecKre yCTpOMCTBA U TEXHOJOTMYECKHUE MTPOLIECChI: KPOHIITEHH, CTPOUTENbHBIA KpaH,
pemeTyarbie KOHCTPYKIUU.
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Jlemoncmpayuu.

VYcnosus paBHoBecHs. Buabl paBHOBecusl.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol, NPAKMUKYM.

Hccnenoanue yciioBUi paBHOBECHUS TBEPIOTO T€JIa, UMEIOLIETO OCh BPAILLICHUS.
KoHcTpynpoBaHue KpOHIITEHHOB U PACYET CUIT YIIPYTOCTH.

N3yueHnue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOLIETO IJI0IIA/b ONIOPHI.

Texnuueckue ycmpoucmea u npakmuieckoe NpUMeHeHue: 2ucpomemp u
ncuxpomemp, Kaiopumemp, mexHoa02uu NoOIYYeHUs COBPEMEHHbIX Mamepuanos, 8 mom
yycie HaHOMamepuanos, U HAHOMEXHONO02UU.

Jlemoncmpayuu

Ceoticmea HacblueHHbIX NAPos.

Kunenue npu nonusicennom oaenenuu.

Cnocobul uzmepenus 61aHCHOCMU.

Habnioodenue nacpesanus u niasieHus KpUCMALIU4ecKo20 8eujecmad.

Llemoncmpayus kpucmannos.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

Hzmepenue omHocumenbHou 81A3CHOCMU 8030YXA.

Paznen 4. DnexrpoauHaMuka.

4.1. DnexTpocTartuka. DIeKTpU3aLus Tejl. JiIeKTpuueckuil 3apsa. JlBa Buaa

AIIEKTpUYECKUX 3apsA0B. [IpOBOAHMKY, TUANEKTPUKU U TOTYIIPOBOJHUKU.

3aKOH COXpaHEHMsI SJIEKTPUUECKOTO 3apsiia.

BzaumopeiictBue  3apanoB. 3akoH Kynona.  TodeuHbIl  3JIEKTpUYECKH  3aps.
Onekrpuueckoe mnosie. Hampspk€HHOCTB anekTpuueckoro monst. IlpuHumn cyneprozunmn
IEKTPUYECKUX MOJIEN. JIMHNN HANPSYKEHHOCTHU HIIEKTPUUECKOTO TOJIS.

Pa6ota cun snextpocrarudeckoro nodist. [lotreniman. Pa3HocTs moTeHIIMAOB.

[IpoBogHMKM W  AMPJIEKTPUKM B  AJIEKTpOCcTaTMdeckoM mone. Jludnekrpuueckas
IIPOHULIAEMOCTb.

OnektpoéMkocTs. KoHaeHcarop. OEeKTpOEMKOCTb IIJIOCKOTO  KOHJIEHcCAaTopa.

OHeprus 3apsKEeHHOr0 KOHIAEHCATopa.

DNEeMEHTAPHBIN ANEKTPUYECKUH 3apsil. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

[TpoOHsIii 3apsaa. JIMHUM HaNPsKEHHOCTHU 3JIEKTpHUecKoro noist. OTHOPOIHOE IEKTPUUECKOE
oJIe.

[ToTreHuManbHOCTH IEKTPOCTATUYECKOTO OJIS. Pa3znocth MIOTEHLIUAJIOB U
HanpspkeHue. lloTeHumanbHas sHeprusa 3apsna B dJeKTpocTaTMueckoMm moie. lloreHnman
alIeKTpocTaThyeckoro mois. CBA3b HANpsHKEHHOCTH TOJS W PA3HOCTH MOTEHIUANOB JUIS
AIIEKTPOCTATUYECKOTO MOJIS (KaK OJHOPOIHOTO, TAaK U HEOJHOPOJIHOTO).

[TpuHIMI CYyIepHO3UIIUH SJIEKTPUUECKUX MOJEH.

[Tone Toueunoro 3apsiga. Ilone paBHOMepHO 3apsbkeHHOM cdeprl. [lone paBHOMEpPHO
3apspkeHHOro mo o0bémy mapa. Ilone paBHOMEpHO 3apsKeHHONW OECKOHEYHOHM IMIIOCKOCTH.
KapTuns! mMHNAN HaOPsHKEHHOCTH ATUX MOJIEN M SKBUIIOTEHIIUAIBHBIX TOBEPXHOCTEH.
ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM TOJIE. Y CIIOBHE PAaBHOBECHS 3aps10B.

JIMdIIEKTPUKH B JIEKTPOCTaTUYECKOM MT0JIe. J{ManeKTpuyecKas IpOHUIIaeMOCTh BEIIECTBA.
Konpaencarop. D1eKTpoEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
[TapannensHOE coequHeHne KoHieHcaTopoB. [locaenoBarenbHOe COETMHEHNE KOHAEHCATOPOB.
JIBrKeHne 3apsyKeHHON YacTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.
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TexHuueckue YCTPOWCTBA M TEXHOJOTMYECKHE IPOLIECCHI: SIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHACHCATOPHI, reHepaTop Ban
ne ['paada.

Jlemoncmpayuu.

YCTpOHCTBO M NIPUHLUI JEHCTBUS AJIEKTPOMETpA. OJIEKTPUUECKOE II0JIE 3apsSKEHHbIX
HIaPHUKOB.

DIIEKTPUUYECKOE TT0JIE JBYX 3apsKEHHBIX IUIACTHH.

Monens anekTpocraTuueckoro reveparopa (Ban ge I'paada). [IpoBogHMKHN B 3JIEKTpUYECKOM
oJie.

DneKTpocTaTHuecKast 3alluTa.

YCTpoKCTBO M AEMCTBUE KOHJAEHCATOPA ITOCTOSHHOW U IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTD 3JIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCATOpa OT IUIOIIAJU IJIACTHH, PacCTOSHUS
MEXIy HUMH U TUIJIEKTPUIECKON IPOHUIIAEMOCTH.

OHeprusi 3JIEKTPUUECKOrO TMOJS  3apsDKEHHOrO  KOHJEHcaTtopa. 3apsiika M - paspslka
KOH/JIEHCATOpa Yepe3 Pe3nucTop.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomuol, NPAKMUKYM.

Oyenka cun 83aumo0elcmsusl 3apariCeHHblX mej.

Habniooenue npespawjenuss snepauu 3apancenHo20 KOHOEHCamopa 6 IHEep2Ul0 U3NYYeHUs.
c6emoouooa.

W3yuyenue npoTekaHus TOKa B LENH, COIEPIKALIEH KOHAEHCATOP.

Pacnpenenenue pasHOCTH MOTEHIMAIOB (HANPSDKEHHS) MPU MOCIEAOBATEIEHOM COCIMHEHUHN
KOH/JIEHCAaTOPOB.

HccenenoBanne paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Texnuueckue ycmpoiicmeéa u Npakmuyeckoe npuMeHeHue: JIeKMPOCKON, JIeKmpomemp,
INeKMpocCmamudeckas — 3awjuma,  3d3emieHue  31eKmponpudopos,  KOHOeHcamop,
KONUpOBANbHbIY annapam, CmpyuHsli npuHmep.

Jlemoncmpayuu

Yempoiicmeo u npunyun oeticmsus snekmpomempa. Bzaumooeticmeue nads1ekmpu3o8aHHbix
mei.

Dnekmpuueckoe noie 3aparicenHvlx mel.

IIpoeoonuxu 6 anexkmpocmamuyeckom noJe.

DnekmpocmamuyecKkas 3auuma.

Jlusnekmpuku 6 anexmpocmamuieckom noie.

3asucumocmsv 21eKMpOEMKOCMU NIOCKO20 KOHOEHCAmopa Om niowaou niacmuH, paccmosHus
MeAHCOY HUMU U OUITIEKMPUUECKOU NPOHUYAEMOCTIU.

DHepaus 3apAHceHH020 KOHOEHCamopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

H3zmepenue snexmpoémrocmu KOHOeHCamopa.

4.2. I1oCTOSIHHBIN 2JEKTPUYECKUNA TOK. TOKH B pa3IMYHBIX CpPElaXx.

DJIEKTPUUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUIECKOro ToKa. Mcrounuku Toka. Cuna
ToKa. [locTOsTHHBIN TOK.

Hamnpsokenne. 3akon Oma 17151 ydacTka LIETIH.

DNEKTPUUECKOE COIIPOTUBIIEHHE. Y AEIBHOE COIPOTUBIICHUE BELIECTBA.

ITocnenoBarenbHOE, MAPAUIEIBHOE, CMELIAHHOE COEAUHEHNE IIPOBOIHUKOB.

Pabora snexrpuueckoro Toka. 3akon Jxoyns—JIeHa. MOIHOCTD 3JIEKTPHYECKOTO TOKA.
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DNeKTpOoABMKYLIasl CHJIa U BHYTPEHHEE CONPOTHUBIICHUE NCTOYHHUKA TOKA. 3aKOH

Oma ju1st ToJTHOM (3aMKHYTO#) 3JIeKTpruyeckoi 1enu. Koporkoe 3ambikaHue.

DNEeKTpOHHask IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COITPOTUBIIEHUS] METAJUIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTD.

DneKkTpuuecKkuil Tk B BakyyMe. CBOMCTBA 3JI€KTPOHHBIX Ty4KoB. [lomynpoBogHuKy.
CoOcTBeHHas U IpPUMECHas POBOJUMOCTb MOJYITPOBOIHUKOB.

CgoiictBa p—Nn-nepexoaa. IlonynpoBogHUKOBbBIE TPUOOPBHI.

DIEKTPUYECKUH TOK B pPaCTBOPAX M PACIUIaBaX JIEKTPOJIUTOB. DIEKTPOIUTHUECKAS
JUcconuanus. JNEeKTPOIIn3.

DnexkTpuuecKkuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSITENbHBIN pa3psia.

Momnnus. ITnaszma.

Cuna ToKa.

Hanpsixenune U u DJ1C £.

3aBUCHUMOCTb CONPOTHBIICHHUS OJHOPOJHOIO IIPOBOAHMKA OT €ro JUIMHBI U IUIOLIAAH
HONIEPEYHOI0 CEUEHUS.

Pacuér pazBerBiéHHBIX dnekTpudeckux nemnei. [IpaBuna Kupxroda.

TenoBass  MOIIHOCTB, BBIAEISIEMAs HA PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTHBJICHUE MCTOYHUKA TOKA. 3akoH Oma Jjisi TOJHOM (3aMKHYTOM)
ANEKTPUYECKOM enu. MOIHOCTh UCTOYHUKA TOKA. KOpOTKOE 3aMBbIKaHHME.

Konzaencarop B 1ienu NOCTOSHHOIO TOKA.

TexHHueCcKue ycTpoWCTBa U TEXHOJOTMYECKHE IPOLIECCHI: aMIIEpMETpP, BOJIBTMETP, PEOCTar,
CUETUHK DJIEKTPUUYECKON IHEPTHUH.

Llemoncmpayuu.

W3mepenne cuilbl TOKa U HAPSKEHUSL.

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HANPSKEHMS JUIS PE3UCTOPA, JIAMITBl HAKAIUBAHUS
Y CBETOAMO/1A.

3aBUCHUMOCTb CONPOTUBJIEHMS] LWIMHJIPUYECKUX TPOBOJHUKOB OT JUIMHBI, IJIOLIAAH
MIONIEPEYHOI0 CEUEHUS U MaTepHraa.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA OT COIPOTHUBIICHUS IIPH ITOCTOSSHHOM HAIIPSKEHUH.
[Tpsimoe nzmepenne O/1C. KopoTkoe 3aMbIkaHuE ralbBaHUUECKOIO DJIEMEHTA u OLICHKa
BHYTPEHHETO COIIPOTUBIICHHUS.

Crioco0bl coeTMHEHHsI ICTOYHUKOB Toka, DJ[C Gatapeii.

HccenenoBanue pasHOCTH MOTEHIHMAIOB MEXAY IMOIOCAMH MCTOYHMKA TOKA OT CWJIBI TOKA B
LEIN.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

HccenenoBanue CMEMIaHHOTO COEIMHEHMS PEe3UCTOPOB. M3MepeHue yaenbHOro COpOTHBICHUS
IIPOBOJTHUKOB.

HccnenoBaHne 3aBUCUMOCTM CHJIBI TOKAa OT HANpPsDKEHUs Ui JIaMIIbl  HAaKaJWBaHUS.
YBenuyeHue npezena U3MepeHus amrnepMerpa (BoJIbTMETpa).

N3mepenne D/IC v BHYTpEHHETO CONPOTUBIIEHUSI HICTOYHUKA TOKA.

HccenenoBanue 3apucumoct 3/1C ralbBaHUYECKOTO AJIEMEHTA OT BPEMEHH NPU  KOPOTKOM
3aMBIKaHUU.

HccenenoBanue pasHOCTH MOTEHIHMAIOB MEXAY IMOIOCAMH MCTOYHMKA TOKA OT CUJIBI TOKA B
LEIN.

HccenenoBanue 3aBUCUMOCTH ITOJIE3HON MOIIHOCTH MCTOYHUKA TOKA OT CUJIBI TOKA.
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4.3. Toku B pa3IM4HBIX Cpeaax.

DJeKTpUUYecKasi TPOBOJUMOCTh PAa3IUYHBIX BEUIECTB. DJIEKTPOHHAS MPOBOJAMMOCTb TBEPIIBIX
METaJIOB. 3aBUCUMOCTH COIIPOTUBIICHUSI METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIMMOCTb.
OnexkTpuueckuii TOK B BakyyMe. CBoicTBa 3JIEKTPOHHBIX IIydykoB. [lomympoBoaHHKH.
CoOcTBeHHAS U TPUMECHAsI TPOBOAMMOCTD TIOTYITPOBOIHUKOB.

CsoiicTBa p—N-niepexoaa. [lomynpoBoHUKOBbIE TPHUOOPHI.

DONEeKTpUYECKU TOK B DJIEKTPOJIUTAX. OIJIEKTPOJUTHYECKAs JIUCCOLMALIUS.
Onektponn3. 3akonbl Dapajes s AIEKTPoIu3a.

DIIEKTpUUYECKUI TOK B ra3ax. CaMOCTOATENbHBINA U HECAMOCTOSATEIbHBIN pa3psi.

Paznuunble TUITBI CAMOCTOATENBHOTO paspsaa. Monnus. 1lnaszma.

TexHuveckue yCTpoucTBa U MPAKTHUECKOE MPUMEHEHHUE: Ta30pa3psIHbIC JTaMIIbI, JJIEKTPOHHO-
nTydeBasi TpyOKa, MOJYIIPOBOJIHUKOBBIE MPUOOPHI: AMOJ, TPAH3UCTOP, (HOTOIUOI, CBETOAHO,
raJibBaHuKa, pauHUPOBAHUE MEJIH, BHIILIABKA ATIOMUHUS, JIEKTPOHHAS MUKPOCKOIIHS.
Jlemoncmpayuu.

3asucumocms conpomusneHus memainog om memnepamypsvl. IIposooumocms 31eKMpoIumos.
3axonwl anexkmponuza Papaoes.

Hckposotl paspso u nposooumocms 6030yxa.

Cpasnenue nposooumMocmu Memaiios u noaynpo8ooHuxos. OOHOCMOPOHHAS NPOBOOUMOCHIb
ouooa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.

Habnwoenue snexkmponusa.

Hzmepenue 3apsaoa 00HOBANEHMHO20 UOHA.

Hccnedosanue 3asucumocmu conpomusiienus mepmopesucmopa om memnepamypsi. CHamue
801bMM-AMNEPHOU XAPAKMEPUCMUKU OUOOA.

Texnuyeckue ycmpoticmea u npakmuyeckoe npumeHenue: amnepmemp, 01bmmemp, peocman,
UCTMOYHUKU MOKA, d]leKmpPOHazpesameibHvle NpUbopbl, d1eKmpooceemumeiibHvle NPubopbl,
mepmMoMemp COnpoOmMueieHuUs, 6aKYYMHbI OUOO, MEPMUCIOPDL U homope3ucmopbi,
NOJYNPOBOOHUKOBBIU OU0O, 2AIbEAHUKA.

Jlemoncmpayuu

H3zmepenue cunvl moka u HanpsHceHusl.

3asucumocms conpomusieHus YUIUHOPUYECKUX NPOBOOHUKOE OM OJUHbL, NIOWA0U
NONEepeuHo20 ceveHUs U Mamepuaa.

Cmewannoe coeounenue npo8oOHUKOS.

IIpsamoe uzmepenue snexmpoosudxcyujeti cunvl. Kopomkoe 3amvikanue 2anib8aHu4ecKoeo
9NeMeHma U OYeHKa 6HYMpeHHe20 CONPOMUBTEHUS.

3asucumocms conpomusneHus Memainog om memnepamypsi. Ilposooumocme 31eKkmpoarumos.
Hckposoui paspso u nposooumocms 6030yxa. OOHOCMOPOHHSAS NPOBOOUMOCHb OUOOA.
Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

H3yuenue cmewannoco coeOuHerus pe3ucmopos.

Hzmepenue snekmpoosudicyujels Cuibl UCMOYHUKA MOKA U €20 GHYMPEHHEe20 CONPOMUBTIEHUS.
Habnwooenue snexmponusa.

4.4. MarauTHOE ToJie. DIeKTPOMAarHUTHAsI MHTYKITHSI.

[TocrosiHHBIE MAarHUTHI. B3auMoelicTBrEe MOCTOSHHBIX MAarHUTOB. MarauTHoe nose. Bektop
MarHUTHOW MHAYKUUH. [[puHIUI Cyneprno3uiiuy MarHUTHBIX 1ojiel. JIMHUuU MarHuTHOU
uHAykuuu. KapTuHa TuHU MarHUTHONW MHAYKIUHU TOJISl TOCTOSIHHBIX MAarHUTOB.
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MarnuTtHoe nose npoBoAHMKA ¢ TOKOM. KapTuHa TuHUN UHIYKIIUU MarHUTHOTO TOJIS
JUTMHHOTO MPSIMOTO MPOBOJAHMKA U 3aMKHYTOT'O KOJIBIIEBOTO MPOBOJ-HUKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBie NpoOBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib U HalpaBJICHHE.

Cuuia JlopeHnua, e€ Mmoayib U HanpasiieHue. [[BrkeHre 3apssKeHHON YacTHUIBI B OJJTHOPOIHOM
MarHuTHOM noJje. PaGora cunbl Jlopenna.

SIBienHue MeKTpOMarHuTHOM UHAYKIMH. [I0TOK BeKTOpa MArHUTHOW MHAYKIIUH.
DNEKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAykiuu dapajes.

Buxpeoe anekrpuieckoe mosie. DIeKTPOABIKYILAs CUJIa MHAYKIIMH B IPOBOIHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOJHOM MarHUTHOM I10JI€.

IIpaBuno Jlenna.

NHaykTUBHOCTD. SIBIEHHE CAMOUHIYKIIMH. DJIEKTPOABUKYIIAs CHUJIa CAMOUHTYKIIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKU ¢ TOKOM. DJIEKTPOMarHuTHOE MOJIE.

MarnutHoe nosne B BeuiectBe. deppomMarHeTHKH, Napa- U TMaMarHeTUKH.

TexHuuyeckue YCTPOHCTBA M TEXHOJOTHYECKHE TMPOILIECChl: TMPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIBTUMETpP, JIEKTPOABHUrarTenb SKoOu, YCKOpUTEIH
3JIEeMEHTapHBIX YACTHII.

Jlemoncmpayuu.

Kaptuna nuHui MHIYKIIMA MAarHUTHOTO TOJISI TIOJIOCOBOTO U MOJKOBOOOPA3HOTO MOCTOSHHBIX
MarHuTOB.

KapTtuna nuHUI MarHUTHON MHIYKIMUA TOJIA JUIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOTO
KOJIBIIEBOTO MTPOBOJIHHUKA, KATYIIKU C TOKOM.

B3aumozpeiicTBue AByX MPOBOJIHUKOB ¢ TOKOM. Cuita Amriepa.

Habmroienue IBM>KEHUS Ty4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI OEHCTBHS STEKTPOUZMEPUTENHLHOTO MPUOOPA MATHUTOIIEKTPUUECKON CUCTEMBI.
Yuenuueckuii sxcnepumenm, nabopamopuvle pabomwl, NPAKMUKYM.

UccnenoBanne MarHUTHOTO TMOJIE TMOCTOSIHHBIX ~ MarHutoB. lccinenoBaHue  CBOWCTB
(beppoOMarHeTHKOB.

N3yuenune 3aBUCUMOCTH CHJIBI AMTIEpa OT CHJIBI TOKA.

OrnpezenieHre MAarHUTHON WHAYKIIMU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Texnuyeckue ycmpoticmea U NpPAKMU4ecKkoe NpUMeHeHue: NOCMOSHHble —MASHUMb,
INEKMPOMASHUMDBL, INEKMPOOBUaAMelb, YCKOPUMENU IIeMeHMAPHbIX 4acmuy, UHOYKYUOHHASL
neub.

Jlemoncmpayuu

Onvim Opcmeda.

OmKnoneHue 21eKmpoHH020 NYYKA MASHUMHBIM nojaeM. JIunuu uHOYKYuu MAacHUmMHo20 NoJs.
Bzaumooeticmeue 08yx npoeoonuxos ¢ moxom. Cuna Amnepa.

eticmeue cunvt Jlopenya Ha uonst 21exkmpoauma. Aenenue 21eKkmpomMacHumHoON UHOYKYUU.
Ilpasuno Jlenya.

3asucumocmuv 21eKmMpoOsUAICYULeli CULbl UHOVKYUU O CKOPOCU U3MEHEHUs. MACHUMHO20
nomoxa.

AHenenue camounoykyuu.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

H3yyenue macHumHo20 nojs KAMywKu ¢ moKom.

Hccnedosanue delicmeusi NOCMOAHHO20 MASHUMA HA PAMKY ¢ MOoKom. Hccnedoeanue sgnenust
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INeKMPOMASHUMHOU UHOVKYUU.

4.5. 3aK0HBI COXPAHEHUS B MEXAHHKE.

MMiynsC MaTepuanbHOM TOYKHM, CUCTEMbI MAaTEpHUANBHBIX TO4YeK. LleHTp Macc cucrtemsl
MaTepuaibHbIX TOYeK. TeopeMa o JBUKEHUH LIEHTPA Macc.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMXKEHUE.

Pabora cunbel Ha MajoM M Ha KOHEYHOM TepeMenieHnd. ['paduueckoe npeacrapieHue padoTh
cuibl. MomHocTs cuibl. KuHernueckass sHeprusi MaTepuaibHO Touku. Teopema 00
W3MEHEHUU KMHETHYECKOU SHEPTHH MaTepUaIbHON TOUKH.

[ToreHunanbHble U HeNoTeHUMalbHble cuibl. lloreHuumanbHass »Heprus. lloreHuumanbHas
SHEpPrus ynpyro naehOpMHpPOBAHHOM NpPYKUHBL. lloTeHIManbHAs OSHEPrUs Tena B
OJIHOPOJHOM IpaBUTALlMOHHOM ToJIe. [TorenunanpHas SHEprus Tena B
IPaBUTALMOHHOM II0JI€ OJHOPOJHOro IIapa (BHYTpU M BHe Iapa). Bropas kocmuueckas
CKOpOCTh. TpeTbsi KocMuyecKass CKOpOoCcTh. CBs3b pabOThl HEMOTEHLIHATIbHBIX CHI C
W3MEHEHUEM MEXAHUYECKOM HHEPrUM CHUCTEMbl Tel. 3aKOH COXPAaHEHUs MEXaHU4eCKOM
SHEPIruu. YIpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHenue bepHymin [ WACAIBHOW JKUIKOCTHM KaK CIEICTBHE 3aKOHAa COXpPaHEHUS
MeXaHU4YecKoi sHepruu. TexHuueckue ycTpolcTBa U TEXHOJOTUYECKUE MPOLIECCHI: JBUKEHHE
paker, BOJOMET, KONEP, NPYKUHHBIA TUCTOJIET, TUPOCKOII, (PUT'YpHOE KaTaHUE Ha KOHbKaX.
Jlemoncmpayuu.

3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUKEHUE.

N3mepeHrie MOLHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPILIEHUH padoThI.

B3aumuble npeBpallieHnss KMHETUYECKOW M MOTEHIMAIBHON DHEPrui Npu JEHCTBUU Ha TEJO
CHUJIBI TSPKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Mpyu CBOOOTHOM MaJICHHH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKYM.

W3mepeHune uMiynbca Tena no TOpMO3HOMY IYTH.

W3mepeHne cuibl TICM, CKOPOCTH MOJENU DJIEKTPOMOOWJISI M MOUIHOCTH CHJIBI TSTH.
CpaBHeHUE U3MEHEHHS UMITYJIbCA Tela C UMITYJILCOM CUJIBL.

CpaBHeHUE U3MEHEHUS TOTEHIUAIBHOM SHEprUn NPYKUHBI C pabOTOM CUIIBI TPEHHUS.
Onpenenenne paboOThl CHIIBI TPEHUS MPH IBUKEHUH TeJla 10 HAKJIOHHOW TIOCKOCTH.

4.6. DneKTpOMarHUTHbIE KOJIEOAHNUI.

Konebarenbuplii  koHTyp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJEOAaHUS B  HACATHHOM
KonebarenbHOM KOHType. @opmyna Tomcona. CBs3p aMIUIMTYABI 3apsijia KOHAEHcaTopa ¢
aMIUIUTYI0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEeHMsI SHEPTUU B UI€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxarolye 3JIeKTPOMarHUTHbIE KosieOaHus. BeIHYX/IeHHBIE AJIEKTPOMarHuTHbIE KOJIeOaHusl.
ITepemeHHbIN TOK. MOIIHOCTh IEPEMEHHOIO TOKAa. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUECHHE
CHJIBI TOKa M HaNpsHKEHHUS MpU PA3IM4HOM (popMe 3aBUCUMOCTH IEPEMEHHOI0 TOKa OT
BpPEMEHH.

CuHyconJaIbHbII NIEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOp M KaTyllKa WHIYKTUBHOCTH B
LMY CUHYCOUJAIIbHOTO IEPEMEHHOT0 TOKa. Pe3oHaHc TokoB. Pe3oHaHc HanmpsKeHUH.
WNneansubrii  Tpanchopmarop. I[IlpomsBonucTBo, mepemada u MOTpPeOJIEHHUE DIICKTPHUESCKOU
SHEPIUH.
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OKOJIOTUYECKHE PUCKH TPU MPOU3BOACTBE 3JeKTposHepruu. KynbTypa HCIONb30BaHUS
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHU4YeCcKrue yCTPONCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: AIEKTPUUYECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT'0 TOKA, IMHUU JIEKTponepeay.

Jlemoncmpayuu.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

3aBUCHUMOCTb YaCTOTHI CBOOOIHBIX KOJIeOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.
OcuuorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eHepaTop He3aTyXamIIUX D3JIEKTPOMATrHUTHBIX KoJeOaHuid. Mojenb 3JIeKTPOMarHuTHOTO
re’Heparopa.

Brinyx1eHHbIE CHHYCOUIAJIbHBIC KOJICOAHMUSI.

Pe3ucrop, karyiika MHIYKTUBHOCTU U KOHJIEHCATOP B LIEMH MEPEMEHHOTO TOKA.

Pe3onanc npu nociaea0BaTeIbHOM COSIMHEHUH PE3UCTOPa, KaTYIIKH WHyKTUBHOCTHU u
KOHJICHCATOPA.

YCTpoiCTBO M IPUHIIUI AeUCTBUA TpaHchopmaTropa. Mojienb TUHUH 3IEKTPOIepe1adH.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomwl, NPAKMUKYM.

H3yuenue mpancghopmamopa.

Hccnedosanue nepemenno2o moka uepes nociedo8amenbHo coOeOUHEHHble KOHOeHcamop,
KamywkKy u pesucmop.

Habumroienune 351eKTpoMarHuTHOrO pe30HAaHCA.

UccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

MexaHuyeckue BOJHBI, YCIOBHsI UX pacrpocTpaHeHud. llomepeunbie U mpoAoIbHbIE BOJHBI.
[lepuon, cKOpOCTh pacmpoCTpaHEHUss W JUIMHA BOJIHBI. (CBOWCTBA MEXAHMYECKUX BOJIH:
OTpakeHHe, IpeoMIieHue, HHTepPepeHIus U TudpaKius.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota Tona. TemOp 3Byka. LllymoBoe 3arpsizHenue
OKPYXKarOILEH Cpebl.

DNIeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIYYCHUS DJIIEKTPOMATHUTHBIX BOJIH.

B3anmuasa OopucHTalusa BEKTOPOB B BJ'IGKTI)OMaFHI/ITHOI\/JI BOJIHEC.
— —

E B ¥

CBolicTBa  2JIEKTPOMarHUTHBIX ~ BOJIH:  OTPaKEHUE,  MpEJIOMIIEHHE,  MOJspU3alus,
uHTEephepeHIMs U AU(PaKIHSL.

[Ikana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHNe 371eKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHIMIIBI pagvoCBA3M U TelleBUIEHUS. Panuonokanus. DJIEKTPOMArHUTHOE 3arpsA3HEHHE
OKPYXKAaroILEH Cpebl.

Texnuueckue ycmpoucmea U npaKmuyeckoe npumMeHeHue: My3blKAlbHble UHCMPYMeHMbl,
paoap, paouonpuémuux, meneeuzop, auwmenua, menepon, CBY-neuv, ynvmpazeykosas
OUACHOCMUKA 8 MEeXHUKe U MeOUuyuHe.

Jlemoncmpayuu.

OO6pa3oBaHue U pacHpOCTpaHEHUE MONEPEUHbIX M MPONOJBHBIX BOJH. Kosebmromeecs Teno
KaK MCTOYHHK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOTHI KOJIeOaHMIA.

Habmonenne oTpakeHUs U peJIOMIICHUSI MeXaHu4ecKux BoiH. Habmonenne nurepdepeHunu
U TUQpakuyd MEXaHUYECKUX BOJIH. AKYCTHUECKHI pe30HaHC.

CBolicTBa yJIbTpa3ByKa U €ro MpUMEHEHHE.

Hab6nronenue cBs3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/ION M 4aCTOTOM KOJICOAHHIA.
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HccnenoBaHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJTH: OTPaKCHHUE, IPEIIOMJICHHE,  TOJISIPHU3aIIus,
nudpakuus, tHTepdepeHIus.

O6napyxenue uH(ppaKpacCHOT0O ®  YIbTPa(UONETOBOTO  M3IYYCHHHA. YUCHUYCCKHIA
HKCIEPUMEHT, JJAOOpaTOpHBIE pabOTHI, MPAKTHKYM. M3ydeHne mapamMeTpoB 3BYKOBOI BOJIHBI.
N3yueHne pacrpocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Coneprkanne o0ydeHus B 2 ceMecTpe.

Pasznen 5. Konebanus 1 BOJIHEL.

5.1. MexaHuueckue u 3JeKTPOMarHUTHBIE KOJIeOaHMUs.

KonebarenbHas cucrema. CBOOOAHbIE MEXaHHUYECKUE Koebanus. 'apMoHIUecKue KoneOaHus.
[lepuon, wactora, ammuTyaa U ¢asa konebanuii. [IpyKMHHBIH MasTHUK. MaTeMaTHYeCKHii
MasTHUK. YpaBHEHME TrapMOHMYECKMX KoneOanuii. I[IpeBpamienne sHepruu  1pu
rapMOHHYECKHUX KOJICOaHUSX.

Konebarenbuplii  koHTyp. CBOOOJHBIE 3JEKTPOMAarHWTHbIE KoJeOaHHs B  HJICAIBHOM
KoJIeOaTeIbHOM KOHType. AHAJOIMs MEXAY MEXaHHYEeCKUMH U 3IIEKTPOMAarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPIHH B MJICAIbHOM KO0JIeOaTeIbHOM
KOHTYPE.

[IpencraBiaeHne O 3aTyxamIUX KoJieOaHUAX. BBIHYKICHHbIE MeEXaHHYECKHEe KoJeOaHMs.
Pe3onanc. BeiHyX/1eHHBIE 2I€KTPOMarHuTHbIE KOJIeOaHusl.

ITlepemennbiii Tok. CuHycOMIadbHBIA NEPEMEHHBIM TOK. MOIIHOCTh IMEPEMEHHOIO TOKA.
AMIUTUTYHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancopmarop. IlpousBoiacTBo, mnepegaya M NOTpeOJIEHUE SICKTPUUYECKOH HHEPruu.
OKOJIOTUYECKHE PUCKH TpU IPOU3BOJACTBE JJIEKTpO3HEpruu. KynbTypa HCIIONB30BaHUS
AJIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

OHepreTuyeckoe ONHUCaHME (3aKOH COXpaHEHHMs MeXaHM4Yeckod sHepruu). BriBoa
JUHAMUYECKOTO  OMHMCAaHUS TapMOHMYECKMX Kojle0aHMi M3 UX  DHEPreTMYecKoro
KMHEMaTUYEeCKOTO OIHCAHMUS.

Amvmmutyga u (asa koneOaHuil. CBsi3b aMIUIMTYIbl KOJEOAHUN HCXOJHOW BEIMYUHBI C
aMIUIUTY/IaMU Kojie0aHui €€ CKOPOCTU U YCKOPEHHS.

[lepuon u uactora koineOanuil. Ileprox Maneix CBOOOAHBIX KOJIEOAHMH MaTEeMaTHYECKOIO
MasTHUKA. [leprnos cBOGOAHBIX KOJIeOaHUH MPYKUHHOTO MAasTHUKA.

[TonsTHe 0 3aTyxarouux Konebanusx. Pe3oHaHcHas kpuBas. BiusHue 3aTyxaHuss Ha BUJ
pPE30HAHCHOMN KpHUBOH. ABTOKOJIE0aHMS.
TexHnueckue ycTpoiuCcTBa U TEXHOJIOTUYECKUE MPOLIECCH: METPOHOM, YaChl,

Kayelly, My3bIKaJIbHbIe HHCTPYMEHTHI, celicMorpad.

Jlemoncmpayuu.

3amnuch K0aedaTeIbHOro ABMKEHUS.

Habmoienne He3aBUCMMOCTH MepHOJia MaJIbIX Kosie0aHUi rpy3a Ha HUTH OT aMILTUTY/IbL.
HccnenoBanue 3aTyxXaroolmx KojeOaHMH M 3aBUCMMOCTH IepHoJa CBOOOTHBIX KOJIEOaHUH OT
COINPOTHUBIICHUS.

HccnenoBanue KoinebaHuWii Trpy3a Ha MAacCUBHOW TMpYXKUHE C IEIbl0  (OPMHUPOBAHUS
npezcTaBiIeHnuit 00 uaeaaTbHONU MOJIENH MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHHUS JHEPrMM TMpu KoiebaHUsX Trpy3a Ha TmpyxkuHe. VccnenoBanue
BBIHYKJICHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.
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Yuenuueckuii sxcnepumenm, nabopamophule pabomwl, NPAKMUKyM.

W3mepenue neproja cBOOOTHBIX KOJICOAHHMI HUTSHOTO U MPYKUHHOTO MasTHUKOB. M3ydeHwne
3aKOHOB JIBMKCHHUS T€JIa B X0J1¢ KOJIeOaHUI Ha yIIPYTroM MOBECE.

W3y4eHne ABMKCHUS HUTSHOTO MAasTHHUKA.

[TpeoOpazoBaHue YHEPTHH B MPYKUHHOM MasiTHUKE.

HccnenoBanne  yObIBaHUSI  aMIUIMTYIbl  3aryxamomux  Kosebanwil.  MccienoBanue
BBIHYX/ICHHBIX KOJI€OaHUH.

Texnuyeckue ycmpoticmea u npakmuyecKkoe npumeHeHue: 1eKmpuiecKuti 360H0K, 2eHepamop
nepemMeHH020 MOKa, TUHUU JJIeKmMponepeoa.

Jlemoncmpayuu

Hccredosanue napamempos KoiedamenbHOU cucmemsl (MPYICUHHBIL  UTU  MaAmMeMamudecKuil
MASAMHUK).

Habnwoenue 3amyxarowux konebarnuil.

Hccnedosanue ceoticms 8vinydicoenHblx konebanui. Habniooenue pezonanca.

C60000HbLE INIEKMPOMACHUMHBLE KOJIeOAHUSL.

Ocyunnoepammvl  (3a8UCUMOCMU  CUTbL  TMOKA U  HANPAJCEHUs Om  @pemMeHu) 0
NeKMPOMASHUMHBIX KOJLEeOAHU.

Pe3zonanc npu nocnedosamenvnom coeounenuu pesucmopa, KAMywiKu  UHOYKMUBHOCMU U
KOHOeHcamopa.

Mooenv unuu snekmponepedayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnedosanue 3asucumocmu nepuooa Manslx KoieOauuii epy3a Ha HUmMu om OJNUHbL HUMU U
maccwul epysa.

Hccnedosanue nepemenno2o moka 6 yenu u3 nociedo8amesibHO COeOUHEHHbIX KOHOeHcamopa,
KamywkKu u pe3ucmopa.

5.2. MexaHn4ecKHe U JIEeKTPOMArHUTHBIC BOJIHEI.

MexaHnuecKkre BOJIHBI, YCJIOBUs pacrnpoctpaHeHus. [lepuon. CKOpocTh paclpocTpaHSHHS H
JUTMHA BOJHBI. [lomepeyHble W TPOJOJBHBIC BONHBL MHTephepeHmus u  audpaxius
MEXaHHYECKUX BOJTH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCIOBHS H3Iy4eHHS OJIIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, v B anekrpomarHuTHoi BoiHEe. CBOICTBa 3IE€KTPOMArHUTHBIX
BOJIH: OTpa)XCHHe, NpeloMIieHue, moyspusanus, audpakuus, uHTepdeperuus. CKOpPOCTbH
AIIEKTPOMATrHUTHBIX BOJH.

[IIkana 371eKTPOMAarHUTHBIX BOJTH. [I[puMeHEeHHE 2IIeKTPOMArHUTHRIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI pagvoOCBsA3M W TeNeBHACHUSA. Pamuonokamusi. DJIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYKAaIOIIEeH Cpebl.

Texnuueckue ycmpouicmea U npaKmuyeckoe npumMeHeHue: My3blKAlbHble UHCMPYMeHmbl,
YIbMPA38yK08as OUACHOCMUKA 68 MeXHUKe U MeouyuHe, paoap, paouonpuémMHux, menesusop,
anmenna, menegon, CBY-neus.

Jlemoncmpayuu

Obpaszoseanue u pacnpocmpanerue NOnepeunsbix U NPoooabHbIX 60aH. Konebnoweecs meno xax
UCTMOYHUK 38)Ka.

Habnioodenue ompasicenus u nperomienus MexaHuyeckux 80JH.

Habnwoenue unmepgepenyuu u ougpaxyuu mexanuueckux 60aH. 38yK080U pe30HaHC.
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Habnooenue ceazu 2pomkocmu 36yKa U 6blCOMbl MOHA C AMNAUMYOOU U YACMOMOU
KO1e0aHul.

Hccnedosanue ceouicme 31eKmpoMACHUMHBIX 60IH. OMPAdCeHue, npeloMaeHue, NoaApU3ayus,
oughpaxyusi, unmepgepenyusi.

5.3. Onruka.

I'eomeTpuyeckas ontuka. [IpsamonuHeiiHOE paclipocTpaHEHHE CBETa B OAHOPOIHOM cpene. Jlyu
cBera. TOYeUHbI UICTOYHUK CBETA.

OtpaxxeHue cera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxkxeHui B JIOCKOM 3epKaJe.
[Tpenomnenue cBeta. 3aKOHBI NMPEIOMJICHHs CBETAa. AOCOIIOTHBIM IOKa3aTenb HMPEIoMIICHUS.
ITonnoe BHyTpeHHEE OoTpaxkeHue. [IpenenpHblil yroil IOJIHOrO BHYTPEHHETO OTPAKECHHUS.
Hucniepcust cBera. CoxxHbIH cocTaB 6enoro cera. L[Ber.

Cobuparomue 1 paccenBarolye JuH3bl. ToHkas nuH3a. DOKYCHOE PacCTOSHUE U ONTHYECKas
cuna TOHKOM JsmH3bL. [locTpoeHme w300pakeHWH B COOMPAIONIMX M PACCEHBAIOIINX
nuH3ax. PopMysia TOHKOH JIMH3BL. Y BEIMUEHUE, JaBAEMOE JIMH30M.

ITpenensl IPUMEHUMOCTH F€OMETPUUECKON ONTHUKH.

Bonnosas ontuka. Marepdepenuns cBera. KorepeHTHbIE UCTOUHUKU. Y CIOBUS HAOJIIOICHUS
MakCUMyMOB M MHMHUMYMOB B HUHTep(QEpEHIMOHHOW KapTHMHE OT JBYX CHH(]a3HbIX
KOT'€pEHTHBIX UCTOUHUKOB.

Hudpakuus cera. JudpaknuonHas pemérka. YcinoBue HaONMIOACHUS TJIABHBIX MAaKCUMYMOB
IpY NaICHUH MOHOXPOMATHUYECKOTO CBETA Ha MU (PAKIIHOHHYIO PEHIETKY.

ITonsipusanus ceera.

Cdepuueckue 3epkaina.

OTHOCHTENBHBIN MOKa3aTenb NpeaoMieHus. 11ocTOSHCTBO 4acTOTHI CBETa M COOTHOLIEHHE
JUIMH BOJIH IIPU IIEPEXOJ€ MOHOXPOMAaTHMUYECKOTO CBeTa 4Yepe3 TpaHUlly pasfena JBYX
ONTUYECKUX CPEN.

Xon unyueir B mpusme. IlomHoe BHyTpeHHee oTpaxeHue. IIpenenbHbli yroa IOJIHOTO
BHYTPEHHETO OTPa’KEHUSI.

3aBUCUMOCTh (DOKYCHOT'O pACCTOSHHUS TOHKOH cgepuyeckoil JMH3BI OT €€ TeOMEeTpUu |
OTHOCHTEJIBHOT'O ITOKa3aTelIsl IPEIOMIICHHUS.

Xoa myya, MPOIIEIIEro JUH3Y MO MPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOM ONTHYECKOW OCH.
Ontuueckue npubopsl. Paspermatomias cnocoOHOCTh. [71a3 kak onTUYecKast CUCTEMa.

[TpruMepsbl KJ1acCUUECKUX MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudppakiuonHas pemeérka. YcinoBue HaOIIOAEHUS TVIABHBIX MAaKCUMYMOB
IpY NaIeHUH MOHOXPOMATHUYECKOTO CBETA Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsipusanus ceerta.

TexHuueckue YCTpOHCTBA M TEXHOJOTMUYECKHE IPOLECCHl: OYKH, JIyHa, MEepHUCKOIl,
doroanmnapar, MHUKpPOCKOI, MPOEKIMOHHBIN amnmapar, MPOCBETICHUE ONTHUKH, BOJIOKOHHAS
onTHKa, TUPaKIUOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBaHue NpeloMIIEHUS CBETA.

HabmroeHre noiHoro BHYTpEeHHEro oTpakeHHst. Mojiens CBeTOBOA.

HccnenoBaHue xo/1a CBETOBBIX ITYYKOB Y€pPe3 MIIOCKOMAPAIIIENbHYIO IIJIACTUHY U IIPU3MY.
Moaenun MUKpPOCKOIIa, TeIeCKomna.

HaOnroneHue 1BEeTOB TOHKUX IUIEHOK.
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Hab6nronenue nudpakuuu ceera. M3yuenue qudpakiimOHHON PEIIETKH.

HaGmronenue nudpakironHoro criekrpa. HabmroaeHne qucnepcuu cBeTa.

Habumronenue nonspusanuu cBera.

[TprMeHeHre TOIIPOUIOB IS H3yYEHUST MEXaHUYECKUX HATIPSKEHUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul, NPAKMUKYM.

W3mepenue nokaszaresns IpeIoMIICHUS CTEKIIA.

HccnenoBanune 3aBUCUMOCTH (POKYCHOTO pPAacCTOSHUS OT BeElIecTBa (Ha MpUMEpe KUAKUX
JIUH3).

H3mepenne pOKyCHOTo pacCTOSIHUS PACCEUBAIOIIUX JIMH3.

[TomryueHnue n300pakeHHs B CHCTEME U3 IIOCKOTO 3epKajia U JIH3bL. [lomyuenune n3o0paxkeHus
B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHue TeIECKOMMYECKUX CHCTEM.

HaGmronenne nudpakmmn, nHTEpHEPSHIINH U TOJISPU3AINH CBETA.

W3ydyeHue mONSpU3alUU CBETAa, OTPAXEHHOTO OT IMOBEPXHOCTU AMAJCKTpHKa. H3ydeHue
uHTEp(EepeHIINH JTa3epHOr0 U3ITyUYeHHUs Ha IBYX LIENSX.

Habmtonenue nucnepcuu.

Habmionenue u wuccrnegoBanue AUQPakIMOHHOTO CHEKTpa. M3MepeHHe IMHBI CBETOBOM
BOJIHEL. [lomydeHne criekTpa U3JIydeHUs CBETOIMO/Ia TIPH MOMOIIU JU(PPAKITHOHHON PEIIETKH.
Texnuueckue ycmpouicmeéa u npakmudeckoe HNpUMeHeHue: OuKu, Jyna, ¢pomoannapam,
NPOEKYUOHHBI annapam, MUKPOCKON, MeNecKOn, B0J0KOHHAA ONMUKA, OUu@dpaKkyuoHHAasl
pewémra, noasApouo.

Jlemoncmpayuu

Ipamonunetinoe pacnpocmparenue, ompadiceHue u npeiomieHue ceemad.

Onmuyeckue npubopbl.

Ilonnoe enympennee ompasicenue. Moodenv ceemosoda. Hccnedosanue ceoticms uzobpaicenuti
8 JIUH3AX.

Mooenu muxpockona, meneckona. Habnwooenue unmepgepenyuu ceema. Habnooenue
ougparyuu ceema.

Habnwoenue oucnepcuu ceema.

Ilonyuenue cnekmpa ¢ nOMOWbIO NPUSMBIL.

Ionyuenue cnexmpa ¢ nomowpro ougppakyuonuou pewémku. Habnrooenue nonsapusayuu
ceema.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

Hszmepenue noxazamens npenomnenus cmekia. Hccredoeanue coucme u3o0paxceHui 6
aunzax. Habnooenue oucnepcuu ceema.

5.4. DyeKTpOMarHuTHAsE MHIYKIHS.

SIBneHne »snexrpomarHUTHOM HMHAYKUOMH. [loTOKk BekTOopa MarHWUTHOM wHAykuuu. 2J1C
WHIYKIIUU. 3aKOH AJIEKTPOMarHuTHOM WMHAyKIMM Papanes. BuxpeBoe 3JIeKTpUUYECKOE TOJIE.
Toxku dyko.

O/JIC uHAyKOWH B MPOBOJHUKE, ABIKYIIEMCS B OJAHOPOJHOM MarHUTHOM moise. [IpaBuio
Jlenua.

WuayktuBHocTh. Karymka WHAYKTUBHOCTH B IeMH TIOCTOSHHOTO TOKa. SIBieHHe
camouHaykiuu. IJ1C caMOMHAYKINH.

DHeprus MarHUTHOTO TOJISl KaTyIIKU ¢ TOKOM. DJIEKTPOMarHuTHOE TMOJIE.

Texuuueckue ycmpoticmea u mMexHONO2UYeCKue npoyeccol: UHOYKYUOHHAS Nneddb, COJIeHOUO,
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3awuma om 31eKmpu3ayuL mei npu O8UNCEHUU 8 MASHUMHOM noJjie 3emu.

Jlemoncmpayuu.

Hccnenosanue 3aBucumoctu J/1C nHAYKIHUN OT CKOPOCTH U3MEHEHUSI MarHUTHOT'O ITOTOKA.
[Tagenne MaruuTa B allOMUHUEBOM (MeHON) TpyOe. SIBiIeHNE CaMOMHIYKLIUH.

Hccnenosanue 3aBucumocty J/1C caMOMHIYKIIMHM OT CKOPOCTHU M3MEHEHUS CHJIbI TOKA B LIEIH.
Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKYM.

Hccneoosanue senenuss snekmpomacnumuou unoykyuu. Onpeoenenue UHOVKYUU BUXPEBO2O
MazHumHoe2o nous. Mccnedosanue aeneHus camouHOyKyuu.

Cbopra mooenu 21eKmpomMazsHUmMHO20 2eHepamopa.

Pa3znen 6. OcHOBBI crieIMaIbHON TEOPUN OTHOCUTEIBHOCTH.

6.1. I'paHuBl TPUMEHUMOCTH KJacCH4ecKoil MexaHuku. llocTymaTel cnenuaibHON TeophH
OTHOCUTEJIBHOCTH: HMHBAapUAHTHOCTb MOAYJSL CKOPOCTM CBETa B BaKyyMe, IPHHIIMII
OTHOCHUTEJIbHOCTH DUHIITENHA.

[TpocTpancTBeHHO-BpeMeHHOM nHTepBai. [IpeoOpasosanus JlopeHa. Y cinoBue NpUIUHHOCTH.
OTHOCUTEIBHOCT,  OJHOBPEMEHHOCTH.  3aMeJUIeHHE  BPEMEHHU U COKpAICHHE JUTUHBI.
DHeprus v UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl € SHEPTUEH U UMITYIHCOM PENSTUBUCTCKOM YaCTHUIIBI. DHEPTHUS TOKOSL.
Texnuyeckue ycmpoticmea u mexHoni02uyecKue npoyeccol: CRYmHUKO8ble NPUEMHUKU,
VCKOpUmMenu 3apsdiCeHHbIX 4acmuy.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwi, NPAKMUKyM.

Onpedenenue uMnyivbca U dHepeuu PeistmusucmcKux uacmuy (no gomoepagpusim mpexkos
3apANCEHHBIX YACTNUY 8 MACHUMHOM HOJle).

OmuocumenbHOCmMb 00HOBPEMEHHOCIU. 3amedneHue 6peMeHy U COKpaujeHue Onunsl. JHepaus
U UMRYTILC PENSIMUBUCTICKOL YACTNULDL.

Cea3b Maccwl ¢ sHepeueti U UMNYIbCOM PelIMUBUCICKOU Yacmuybl. IHepus NOKOSL.

Paznen 7. KBantoBas ¢usuka.

7.1. @otonsl. ®opmyna [Inanka cBs3u 3Hepruu (HOTOHA C €ro 4YaCTOTON. DHEPrUsl U UMITYJIbC
dboToHa.

OtkpeiTue u uccnenoBanue ¢orordpdexra. OnbiTel A.I'. CroneroBa. 3akoHbl (oToddPexra.
VYpasHenue DitHireiiHa 1 poroaddexra. «KpacHas rpanuna» pororddexra.

Hasnenue ceera. OnbiTel [1.H. JlebeneBa. Xumudeckoe JIeHCTBUE CBETA.

Texnuueckue ycmpoticmea u npakmuieckoe npumereHue: homosiemeHm,

gomodamuuk, conneynas bamapes, c8emoouoo.

Jlemoncmpayuu

Domoagpghexm Ha ycmanoske ¢ yuHkosou naacmunou. HMccredosanue 3aKOHO8 6HeUIHe20
gdomosgppexma.

Ceemoouoo.

Conneunas bamapes.

7.2. CtpoeHue aToma.

Monens atoma Tomcona. OnbiTel Pesepdopaa no paccesHuto o -yactuil. [Inanerapuas Moaenb
atoma. I[Toctynarsr bopa. M3nyuenue u norsiomieHre GOTOHOB MPH MEPeXo1e aTomMa ¢ OJHOTO
YPOBHS SHEPIUM Ha Apyroil. Buasl ciekTpoB. CeKTp ypoBHEH 3HEPIMH aTOMa BOAOPO/A.
BosHoBbIE cBoiicTBa yacTull. Bonubl ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaanu3M.
CrioHTaHHOE U BBIHYKJIEHHOE HU3JTyueHHE.

Hyxnonnass momens siapa [eiizenOepra—MBanenko. 3apsn siapa. MaccoBoe dwucio sjpa.
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N3otomsl.

PagnoakTuBHOCTE. Anba-pacian. IIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacma.
I'amma-n3nyuenue.

3aKOH PpPaJUOAKTUBHOIO pacnaga. PaavoakTtuBHble wn30TOombl B npupone. CBoilicTBa
MOHM3UPYIOLIETO  U3Iy4yeHUs. BiusHue pannoakTUBHOCTM Ha JKUBBIE  OpPraHU3MBI.
EcrecTBennsbiit ¢hon uznyuenus. [lozumerpusi.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT macchl sapa.

SAnepusie peakuuu. [enenue u cunres saep. Anepusie peaktopsl. [Ipobremsl ympapisieMoro
TEPMOSICPHOTO CUHTE3a. DKOJIOTUYECKUE aCIeKThl Pa3BUTHUS SACPHON SHEPTreTHKU.

MeTo1bl perucTpaly U UCCIIEOBAHUS 3JIEMEHTAPHBIX YaCTHULL.

DOyHIaMEHTAIbHBIE B3aUMOJACHCTBHUS.  bapuOHBI, ME3OHBI W JIENITOHBI.

[TpencraBnenne o CrannapTHoi Mojenu. KBapk-riitooHHas MOJIEb aJIpOHOB.

®usuka 3a npenenamu CrangaptHoil Moaenu. TémHas matepus U TEMHas dHeprus. EquHcTBO
buznyecKoil KapTUHBI MUpA.

Texnuyeckue ycmpoticmeéa U MexXHOLO2UYEeCKUe Npoyeccyl. 0o3umemp, Kamepa Bunvcona,
SA0EpHbIll  peakmop, MmepMosOepHblll peaKkmop, amomHas 6ombda, MacHUMHO-Pe30HAHCHAS
momozpagusi.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.

Hccnedosanue mpekog wacmuy (no 2omoswvim homoepagusm,).

Hccnedosanue paouoaxmusnozo gora ¢ ucnoavbzoeanuem oosumempa. Mzyuenue nocnowjeHus
bema-yacmuy antOMuHUeM.

Texnuyeckue ycmpoucmeéa U  npaKkmuyeckoe NpUMEHeHUe: CHeKMPAIbHuIL — AHAIU3
(cnexmpockon), 1azep, K6aAHMOBbIl KOMNbIOMeD.

Llemoncmpayuu

Mooenv onvima Pesepghopoa. Onpedenenue onunvl 60HbL 1azepa.

Habnioodenue nunetiuamoix cnekmpog usnydenus. Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habnwoenue nunetiuvamozo cnekmpa.

7.3. ATomMHOE SpO.

OKCHEepUMEHTHI, J10Ka3bIBAIOLIUE CIIOKHOCTh CTpOeHUs sapa. OTKpHITHE paJlOaKTUBHOCTH.
CgoiicTBa anb(a-, 6era-, raMMa-u3ITydeHusl.

TepMosiaepHBI CHHTE3. DKOJIOTMYECKHUE ACIIEKTHI AIEPHON SJHEPIETUKH.

OnemeHTapHble YacTULIbl. OTKpPBITHE TO3UTPOHA.

Jlemoncmpayuu

Cuémuux uoHUZUPYIOWUX Yacmuy.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

7.4. KopyCKyJISIpHO-BOJIHOBOM JTyajin3M.

PaBHOBecHOE TeruioBOe M3mydeHUe (M3IydeHne abCOMIOTHO YEPHOTO Tena). 3aKOH CMEIIEeHUS
Buna. ['mnoresa I[1nanka o kBaHTax.

@DOTOHBI. DHEPTHs U UMITYJIBC (POTOHA.

®otoadp¢exr. Onpitel A.I'. CroneroBa. 3akonsl (poTtorddexTta. YpaBHeHHEe DHHIITEHHA IS
doroaddekra. «Kpacnas rpanuna» porodddexra.

JlaBnenue cBera (B 4aCTHOCTH, JaBJICHHE CBETa Ha aOCOJIOTHO TOTJIOMIAIONIYI0 U a0COFOTHO
oTpaxatromyto moepxHocts). Onbitel [1.H. JIebenena.

BonHoBbie cBoiicTBa uactull. Bosnbl ge bpoins. JlninHa BomHB ae bpoitns u pazmepsl

PIT OVIIL.01.06 Y ®dusuka Crpanuia 68 u3z 85



0o0JlacTH  JIOKaNM3allMd  JBIDKYIICHCS dacTumbl. KoOpmycKyJIspHO-BOJTHOBOM — Tyallu3M.
Judpakius 37eKTPOHOB HA KPUCTAIIIAX.

Criermnduka n3mepenuii B Mukpomupe. CooTHoueHus Heonpenenéunocrei I elizendepra.
Texnuueckue ycmpoticmeéa u mexHoso2U4ecKue Npoyeccyl. CHeKmpomemp, omosiemenm,
Gdomoodamuuk, myHHeIbHBIIL MUKPOCKON, COTHEYHAs bamapesi, c8emoouoo.

Jlemoncmpayuu.

@omoaghghexm Ha ycmaHnoske ¢ YuHKOB0U naacmunou. HMccredosanue 3aKOHO8 6HeUIHe20
gdomosppexma.

Hccnedosanue  3asucumocmu  conpomueieHus  NOLYNPOBOOHUKO8 OM  OCBEUEHHOCHIU.
Csemoouoo.

Conneunas bamapes.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul, NPAKMUKYM.

Hccnedosanue ghomopesucmopa.

Hsmepenue nocmosannoi [lnanxka na ochose ucciedosanusi pomodgpgpexma.

Hccnedosanue 3asucumocmu cuivl moka uepes cemoouoo om HAnps’CeHUs.

Paznen 8. DneMeHThI aCTPOHOMUH U aCTPODU3ZHUKH.

8.1. ®usuka aroma.

OMBITHI 1O UCCIICJIOBAHUIO CTpOeHUs aToma. [imaneraprast moaens atoma Pesepdopra.
[Tocrynarer bopa. M3nydenne u nmoriomieHre (POTOHOB MPH MEPEX0JIe aToMa C OJHOTO YPOBHS
SHEPIrUH HA JPYrOM.

Buast criektpoB. CriekTp ypoBHEH 3Hepruu aroma Bojaopoja. CIOHTaHHOE M BBIHYXICHHOE
u3iydyenue cera. Jlazep.

Texnuueckue ycmpoticmeéa U  MEXHOAO2UYECKUE NPOYECccobl. CHeKMPANbHbli — AHAIU3
(cnexmpockon), 1azep, K8AHMOBbI KOMNbIOMeD.

Llemoncmpayuu.

Mooens onvima Pezepghopoa.

Habnwoenue nunetivamoix cnekmpos.

Yempoiicmseo u oeticmeue cuémuuxa uonusupyrowux yacmuy. Onpedenenue Onunbl 60JIHbI
JA3epHO20 U3TLYYeHUSL.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomwl, NPAKMUKYM.

Habniodenue nunetiuamozo cnekmpa.

Hccnedosanue cnekmpa pazpesicenno2o amomapHo20 8000pood U usmepeHue NOCMOAHHOU
Puobepea.

Otanbl pa3BUTUS acTpoHOMHUHU. [IpuKiIagHOE M MHPOBO33PEHUYECKOE 3HAUEHHE ACTPOHOMMH.
[IpuMeHUMOCTh 3aKOHOB (PUBHUKH IS OOBSICHEHHUS TPUPOIBI KOCMUYECKHUX 00 BEKTOB.

Metoapl  acTpOHOMHYECKHX  HcclieoBaHUM. COBpEMEHHBIE ONTHUYECKHE  TEJIECKOIIBI,
PaaroTeNeCcKOIbl, BHeaTMOChepHast aCTPOHOMHUS.

Bun 3Bé31H0T0 HeOa. Co3Be3ausl, ipKue 3BE3/IbI, IUIAHETHI, X BUANMOE IBIKeHne. ColHeuHas
cucrema.

Connue. ConHeunast akTuBHOCTh. McTounuk sHeprun ConHua U 3BE311.

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKH. J[MarpamMma «CHEKTPaJbHBINA KIACC — CBETUMOCTBY.
3BE3/1bI TJIAaBHOM MOCIEAOBATENBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTb» IJsi 3BE3]
IJ1aBHOW MOCJEA0BaTeNbHOCTH. BHyTpeHHee cTpoenue 3B€31. COBpEMEHHBIE MPEICTABICHUS O
MIPOUCXO0KIEHUH U 3BOIonnK CoJHIA U 3BE3/. DTaIbl )KU3HU 3BE3].

Mineunsiii [1yTe — Hama [Manaktuka. [lonoxenue n npmxenue Coinia B ["aakTuke.
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Tuns! ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHbIE IBIPHI B A/Ipax TaJakTHK.

Bcenennas. Pacumupenue Beenennoid. 3akon  Xa06ma. Pasberanne rajgakTuk.

Teopus bosbmoro B3peiBa. PenukroBoe usirydeHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka. Hepeménnsie npo6ieMbl aCTpOHOMUH.
Yuenuueckue nabniooenus.

Habnoodenusn 366301020 neba HEBOOPYHCEHHBIM 21A30M C UCNONb30BAHUEM KOMHLIOMEPHLIX
NPUNOJICeHULl Ol OnpedeneHUss NONONCeHUsT HeOeCHbIX 00beKmMOo8 Ha KOHKPEeMHYI 0amy:
ocHoguble co3se30us CegepHo2o nonyuapus u ApKue 36€30bi.

Habnwoenus 6 meneckon Jlynvi, nianem, mymanuocmetl u 36€30HbIX CKONIEHUI.

9. ®u3nyeckuil NpaKTUKYM.

CrnocoObl  m3MepeHuss  (PU3MYECKHX  BEIMYMH C  HCIOJNB30BAHWEM  aHAJIOTOBBIX U
U(POBBIX H3MEPUTETHHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUNKOBBIX CUCTEM. AOCOIIIOTHBIE U
OTHOCUTECIIbHBIC  TOTPEIIHOCTH M3MepeHud  ¢usnmdeckux BenuunH. OICHKAa TpaHMII
MOTPEIIHOCTEH.

[IpoBeneHNEe KOCBEHHBIX H3MEpPEHUM, MCCIEIOBAaHUN 3aBUCUMOCTEN (DU3MUYECKUX BEIHYHH,
IpoBEepKa  MPEAJOKEHHBIX  rumore3 (BbIOOp M3 paboT, OMHCAHHBIX B TEMATHUYECKUX
paznenax «Y4eHUYECKU IKCIIEPUMEHT, JIaDopaTOpHbIe PadOThI, IPAKTUKYM).

10. O6o0bmaromiee MOBTOPEHUE.

O6oOmerne W CHCTeMaTH3alUsl  COJEPXKAHHUA  Pa3JelioB Kypca «MexaHuKay,
«Momnekynsipaas pu3uka W TEPMOJMHAMUKAY, « DJIEKTPOAUHAMUKAY, «KoneOaHus U BOJTHBIY,
«OCHOBBI CIIEIUAIIBHON TEOPUU OTHOCHTEIBHOCTHY», «KBaHTOBas (u3ukay, «IIEMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI.

Ponb pusuku 1 acTpOHOMHH B SKOHOMHUYECKOH, TEXHOJOTUYECKON, COIMAIBHON M 3TUYECKOU
chepax AeATeTbHOCTH YeJIOBEeKa, POJIb M MeCcTO (DM3MKKM M acTPOHOMHHM B COBpPEMEHHOM
HAyYHOW KapTHHE MHpA, 3HAYCHHE OIMUCATENbHOMN, CUCTEMAaTU3HPYIOIIeH, OObICHUTEIBHON U
MPOTHOCTUYECKONW PYHKIMI PU3NYIECKOM TeopHH, poiib Gpu3ndeckoid Teopun B (HOPMUPOBAHUU
MpEJICTaBICHUH 0 (PU3NUECKON KapTHHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM
PSAIy COBPEMEHHBIX €CTECTBCHHO-HAYUHBIX MPECTABICHUH O TIPHPOJIC.
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4. TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O IPEJMETA «®U3UKA»

Ne Koasl npeqMeTHBIX, MeTanpeIMeTHBIX, JHYHOCTHBIX
Tema 3anaATHSA O0beM | pesyabTaToB, GOPMHPOBAHHIO KOTOPBIX CIIOCOGCTBYET
n/n B yacax 3JIEMEHT MPOrPaMMbI
1 2 3 4
Pazgen 1. ®usuka ¥ MeTOAbI HAYYHOI'O MO3HAHMS. 2
dusnka — Hayka o npupoje. HayuHble METO/IbI O3HAHUS OKPYKAIOIIETO MUPA. JIPrusl, JIPaus2, JIPane3, JIP a4, JIPausS; MPol,
Pounb skcniepuMenTa U TEOpUH B Mpoliecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (PU3UKE MPo2, MPo3, MPos, MPo3; TIP1/IPrel, JIPra2, JIbre3,
p p pont PUPOJLBL. p : JIPre4, JIPres, JIPrs6, JIPrs7; MPol, MPo2, MPo3,
1 MoaenupoBanue GU3MUYECKUX BICHUI U mporieccoB. Hayunblie rumnore3sl. @usnveckue 1 MPo4, MPo5; TIP5; TIP9
3aKOHBI U TEOPHH.
[IpuHIMIT COOTBETCTBUS. | paHUIBI TIPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. POIlb ¥ MecTo JIPscel, JIPocs2, JIPoce3, JIPsce4; MPol, MPo2, MPo3,
¢u3ukn B (HOpPMHUPOBAHMM COBPEMEHHOW HAy4dyHOHl KapTUHBI MHUpaA, B MPAKTUYECKOM 1 MPod, MPpos; IIP6; JIPaiel, JIPawz2, JIPaie3, IPaied,
pMHD p ¥y p pa, p JIPus5; MPol, MPo2, MPo3, MPo4, MPo5: T1P1
2. JeSITeIIbHOCTH JIFO/ICH.
Paznen 2. MexaHuka. 45
Ilpakmuueckoe 3anamue Kunemaruka. Mexanudeckoe Japmkenue. Cucrema oTcuéra. JIP3cBl, JIPacB2, JIPacB3, JIPace4; MPoual, MPoun2,
3. 2 MP6ua3, MP6und4, MP6unS, MP6ui6, MPGun7,
Tpaexropus.
MPoun8, MPoual 1, MP6ual2, MPouxl3, MPougl4
Ilpakmuueckoe 3anamue llepemenieHre, CKOPOCTh (CPEIHSST CKOPOCTh, MTHOBEHHAS JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
4. . 2 MPol, MP02, MPo3, MPo4, MPo5; TIP5; TIPY;
CKOPOCTh) W YCKOPCHHE MATEPUAIBHOM TOYKH, WX TMPOCKIUH Ha OCH CHCTEMbI
KOOp/IMHAT.
Ipakmuueckoe 3anamue CroxeHne MEPEMEIIECHUI U CITOKEHHE CKOPOCTEH. JIPnuel, JIPaus2, JIPaue3, JIPaue4, JIPausS; MPol,
5. 2 .
. MP02, MP03, MPo4, MPoS5; TIP1
PaBHOMEpHOE M PaBHOYCKOPEHHOE TPSIMOJIMHEHHOE JBIKEHUE.
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I'paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOPEHHUS, IIYTH U TIEPEMEILICHHS

JIPacel, JIPacB2, JIP3cB3, JIP3cB4; MPOual, MPOua2,

6. MaTepHabHON TOYKH OT BpeMeH:u. CBOOOIHOE MajieHue. Y CKOpeHHe CBOOOIHOTO MaIeHUS MPOu23, MPOwzd, MPOuzs, MPOua6, MPOaT,
p p ' A JICHHC. p 2 ACHUAL MPGuz8, MPGul 1, MPGu12, MPGu13, MPGux 14
7 Ilpakmuueckoe 3anamue KpuponuHeiHoe nBWKCHHE. [[BIKECHHE MaTepHaIbHON TOYKH JIPrel, JIPre2, JIPrs3, JIPred, JIPrss, JIPrseo, JIPrs7;
' . MPol, MP02, MPo3, MPo4, MPo5; TIP5; TIP9
10 OKPYKHOCTH € TIOCTOSIHHOM T10 MOJIYJIFO CKOPOCTBIO.
8 Ilpakmuueckoe 3anamue YTioBas CKOPOCTb, IMHEHHAs CKOpOCTh. [leprona u yacToTta JIPruel, JIPaus2, JIPaue3, JIPaued, JIPausS; MPol,
. MPo2, MPo3, MPo4, MPo5; T1P1
obpaienus. [{eHTpoCTpeMUTETBHOE YCKOPEHHE.
9 Junamuka. [Ipuanun otHocutensHoctd [anues. Tlepssiii 3akoH HeroToHa. MHEpLHanbHbI( JIPacsl, JIPace2, JIPace3, JIPace4; MPol, MPo2, MPo3,
' ) MPo4, MPo5; TIP6
CHCTEMBbI OTCYETA.
10 Ilpakmuueckoe 3anamue Macca tena. Cuia. [Ipunuun cynepno3unuu cui. Bropoit JIPrel, JIPrs2, JIPrs3, JIPre4, JIPre5, JIPre6, JIPre7;
. o MPoaal, MP6ax2, MPona3, MP6na4, MPonnas,
3akOH HpIOTOHA [T MaTepUaTbHON TOYKH. MPG6; [TP2; TTP8
11 Ilpakmuueckoe 3anamue Tperuit 3akoH HprOTOHA Ui MaTepUalbHBIX TOYEK. 3aKOH JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;
' BCEMHPHOTO TATOTEHHS MPcnal, MPcn2, MPcn3, MPcn4, MPcnS, MPcn6, MPca7
' MP02, MP03, MPo4, MPoS5; T1P1
HaburoieHne qBIKEHUsE Tea, OPOIIEHHOTO IO/ YIJIOM K TOPH30HTY M TOPU30HTAIBHO.
13 N3mepenne yckopeHus cBo0OOJHOTO najieHus. Harpasienue ckopocTy py IBMXKEHHH TI0 JIPscel, JIPacs2, JIPace3, JIPace4; MPol, MPo2, MPo3,
' MPo4, MPo5; TIP6
OKPY’KHOCTH.
14 Ilpakmuueckoe 3anamue  Cuna Ttspkectu. IlepBas kocMuueckas cKopocTh. Cuig JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPre6, JIPre7;
ol, 02, 03, o4, 03, ;
' ympyrocta. 3axon Iyka. Bec Tema MPol, MP02, MPo3, MPo4, MPo5; TIP5; TIP9
15 Tpenune. Buner Tpenns (okost, ckonbxenus, kauenns). Cuna tpenus. Cyxoe Tpenue. Cuia JIPnnel, JIP B2, JIPane3, JIPus4, JIPanBS; MPol,
' MP02, MP03, MPo4, MPo5; TTP1
TPEHUS CKOJIBKCHHUS U CUJIA TPEHHUS TTOKOSI.
Ilpakmuueckoe 3anamue Koddpodunment tpenus. Cuina CONPOTHBICHUS TPH JIBHKCHHY JIPscsl, JIPacs2, JIPace3, JIPace4; MPGual, MPoni2,
16. MPoun3, MPoun4, MPoun5, MPoun6, MPoua7,
TeJa B KUAKOCTH WUITA Ta3e. MPG6ua8, MP6uxl 1, MP6ua12, MP6ual3, MPGul4
17. [TocTymaTensHOe W BpallaTeibHOE IBHIKEHHE aOCOMIOTHO TBEPAOro Teida. MOMEHT CHIIb JIPacsl, JIPace2, JIPacs3, JIPace4; MPol, MPo2, MPo3,
PII1 OVIIL.01.06 YV ®u3uka Crpanumna 72 u3 85




OTHOCHUTCIIbHO OCH BpalllCHUA.

MPo4, MPo5; TTIP6

JIPre1, JIPrB2, JIPTB3, JIPTB4, JIPTBS, JIPTBO, JIPTRB7,

18 [Tiedo cuitbl. YCoBHs paBHOBECHSI TBEPOTO Tela.
' MPol, MP02, MPo3, MPo4, MPo5; TIP5; TIP9
19 Ilpakmuueckoe 3anamue SlBnenue nnepuuu. CpaBHEHHE MAacC B3aUMOICHCTBYIOIINX TEJI. JIPpusl, JIPus2, JIPme3, JIPaued, JIPansS; MPol,
) MPo02, MPo3, MPo4, MPo5; I1P1
Ipakmuueckoe 3anamue Bropoii 3axon Hetotona. Msmepenne cuit. CioKeHHe CHIL. JIPoesl, JIPace2, JIPacs3, JIPace4; MPol, MPo2, MPo3,
MPo4, MPo5; I1P6;JIPacB1, JIP>cB2, JIP>cB3, JIP3CB4,
20 3aBUCUMOCTh CHJIBI YIPYTOCTH OT Ae(opMariuu. MP6rzl, MP6m2, MP6m3, MP6rad, MP6nas,
' HesecomocTs. MPG6un6, MPoun7, MP6ua8, MP6ual 1, MPouxl2,
MPoOuxl3, MPougl4
21 Bec TeJa HpI/I yCKOpeHHOM HOI[LéMG u HaHeHI/II/I. ,HP]"B]., HPFBZ, ,HPFBS, ,HPFB4, ,HPFBS, ,HPFBG, HPFB7,
) MPcnl, MPca2, MPca3, MPcn4, MPcn5, MPca6, MPca7
CpaBHEHHE CHJI TPCHHUS TIOKOS, KAUCHHS U CKOJIBKCHUS.
29 YcnoBust paBHOBeCHsI TBEPIOTO Telia. Buibl paBHOBECHS. JIPrel, JIPrs2, JIPrs3, JIPra4, JIPras3, JIPra6, JIPra7;
' MPol, MP02, MPo3, MPo4, MPo5; TIP5; TIP9
Ilpakmuueckoe 3anamue VIMiynbc MaTepuaIbHON TOYKH (Tena), CUCTEMbl MaTepPHATbHBIX JIPnnel, JIP B2, JIPne3, JIP a4, JIPauBS; MPol,
" 3 MPo2, MPo3, MPo4, MPo5; TTIP1; JIP>cel, JIP>cB2,
23 ToueK. VIMIyJIbC CHITBI M H3MEHEHHE UMITYJIbCa Tejla. 3aKOH COXPaHEHUS UMITYJIbCa. JIP>cB3, JIPace4: MPol, MPo2, MPo3, MPo4, MPo5:
T1P6
Y Ilpakmuueckoe 3anamue Pabota cuipl. MomHocTh cuinbl. Kunernueckas sHeprust JIPscsl, JIPocs2, JIPoce3, JIPace4; MP6ual, MPoni2,
. o o MPoun3, MPoun4, MPoun5, MPoun6, MPoua?7,
MaTepHalibHOU TOYKH. TeopeMa 00 M3MECHEHUN KHHETUYECKON SHEPTHH. MP6u8, MP6ial 1, MP6na 12, MPGil 3, MPonal4
25 Ilpakmuueckoe 3anamue IloTeHnmanpHas Heprus. [loTeHambHas SHEPTHS YIIPYTO JIPnusl, JIP1us2, JIPue3, JIPaued, JIPausS; MPol,
) o MPo2, MPo3, MPo4, MPo5; T1P1
nedhopMUPOBAHHON NMPYKUHBL. [oTeHITMaNpHAS YHEPTHA TeJIa BOJIM3U TOBEPXHOCTH 3EMITH.
Camocmoamenvhasn paboma ooyuarouguxcs IoTeHIIMATBHBIC U HETIOTCHIIUAILHBIC CHJIBL. JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
26. MP6nxl, MP6nn2, MP6aa3, MP6nnd, MP6nxs,
MPonn6; I1P2; ITP8
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Paznen 3. MoJjiekyasipHas Gu3nKa U TEPMOAUHAMMKA.

35

OCHOBHBIC TIOJI0KCHHS MOJICKyJI?IpHO-KI/IHeTI/I‘IeCKOf/'I TCOPHU U UX OIIBITHOC 000CHOBaHHE.

JIPnuel, JIPaue2, JIPaus3, JIPqus4, JIPausS5; MPol,
MPo2, MPo3, MPo4, MPo5; T1P1; JIPrel, JIPr2, JIPTB3,

”7 bpoynoBckoe  aBwkenue.  Juddysus. Xapaktep — IBHIKCHHUS M B3aMMOJICHCTBHS ) JIProd, JIPrs3, JIPre, 7IPra7; MP6al, MPGmA2,
) YaCTHll BCIICCTBA. MPo6a3, MP6nn4, MPonas5, MPGnn6; I1P2; ITP8
28 Mopenu CTpoeHus ra30B, KUIKOCTEH U TBEPABIX Tl U 00BSICHEHHUE CBOMCTB BEIIECTBA HA ) JIP3cBl, JIPacB2, JIPacB3, JIPace4; MPGual, MPoun2,
. o MPoun3, MPoun4, MPounS, MPoun6, MPoua?7,
OCHOBE 3THX Mojieneil. Macca u pa3Mepbl MOJIEKYII. MP6u8, MP6al 1, MP6ual2, MP6ual3, MPGwal4
29 KOHquCTBO BEIIECCTBA. HOCTOﬂHHaﬂ ABOFaHpO. 2 .HPBCBI, .HPBCBz, HPSCB?), HPSCB4; MPOI, MPOZ, MPO},
' MPo4, MPoS5; TIP6
30 TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus. 2 JIPrel, JIPrs2, JIPrs3, JIPre4, JIPre5, JIPre6, JIPre7;
. Moaens naeaabHOro ra3a MPcal, MPcin2, MPcn3, MPca4, MPca5, MPcn6, MPcn7
Ilpakmuueckoe 3ansamue OCHOBHOE YPaBHEHHE MOJICKY/ISPHO-KHHETUYECKON TEOPHH JIPrel, JIPre2, JIPrs3, JIPre4, JIPrsS, JIPre6, JIPrs7;
31. . . 2 MPol, MP02, MPo3, MPo4, MPo5; TIP5; TIP9
UjeaIbHOTO raza. AOCOIIOTHAS TeMIIepaTypa Kak Mepa CpelHeil KHHETUYEeCKOM dSHEPTHH
TEIUTOBOTO JBMIKEHHSI YaCTHI] ra3a.
32 Ilpakmuueckoe 3anamue 1llkana remneparyp KensBruHa. ['a30BbIc 3aKOHBI. Y paBHCHHE ) JIPpusl, JIPs2, JIPwe3, JIPamed, JIPansS; MPol,
' N MPo2, MPo3, MPo4, MPo5; TTP1
MenneneeBa—Knaneiipona. 3akon JlanbToHa.
M30mporiecchl B UIeaaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM BelecTBa. I papudeckoe JPscgl, JIPoes2, JIPace3, JIPoce4; MP6unl, MPoun2,
33. IIpe/ICTaBIeHHE N30IIPOLIECCOB: U30TEPMa, U30X0pa, u300apa 2 MPOu23, MPOwzd, MPOuas, MPGuA6, MPOAT.
pex pon : pma, pa, pa. MPGuz8, MPGul 1, MPGu12, MPGu13, MPGux14
34 TepmoauHaMudeckas cucreMa. BHyTpeHHsIs1 SHeprisl TEpMOIMHAMHYECKONW CUCTEMBI U 2 JIPcsl, JIPoce2, JIPace3, JIPace4; MPol, MPo2, MPo3,
' . MPo4, MPo5; TTP6
COCOOBI €€ N3MEHEHMUS.
35 KonuuecTBo TemnoTs! ¥ paboTa. BHYTpeHHsIs1 SHEPTHsl 0JTHOATOMHOTO U/ICAIbHOTO rasa. 2 JIPrel, JIPrs2, JIPre3, JIPred, JIPrs5, JIPre6, JIPrs7;
: MPol, MPo2, MPo3, MPo4, MPo5; TIP5; TIP9
36. Ilpakxmuueckoe 3ansamue Buipl Teruionepeadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, 2 JIPuel, JIPauB2, JIPe3, JIPaue4, JIPiueS; MPol,
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u3jIydeHre.  YJeIbHas  TEIIOEMKOCTh  BEIICCTBA. MPo2, MPo3, MPo4, MPo5; T1P1
37 Ipaxmuueckoe 3anamue KoaudecTBO  TEIUIOTHI MPH TEILIONEpEIaUe. 2 JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;

' N MPcal, MPca2, MPei3, MPei4, MPens, MPeni6, MPen7
[Mousitue 06 agnabarHoM mporecce. [IepBblii 3aKOH TEPMOANHAMHKH. 8 8 8 8 8 8 8
[TpuMeHeHHe epBOro 3aK0Ha TePMOJHHAMUKH K u3ompoieccam. I padudueckas JPscgl, JIPocB2, JIPace3, JIPoce4; MP6unl, MPou2,

38. T 2 MPoun3, MPoun4, MPouns5, MPoun6, MPoua7,
PHpCTALIA ' MPGuz8, MPGul 1, MPGu12, MPGu13, MPGux14
39 Ilpakmuueckoe 3anamue Bropoii 3akoH TepMoarHaMuKi. HeoOpaTuMocTh IpoLeccoB B 2 JIPnusl, JIPaus2, JIPane3, JIPue4, JIPausS; MPol,
) npupoe MPo2, MPo3, MPo4, MPo5; T1P1
40 TerutoBbie MatuHbl. [IpUHIMIBL IeHCTBUS TEIUIOBBIX MaruH. [IpeoOpazoBaHus sHEpIruu B 2 JIPrel, JIPre2, JIPre3, JIPred, JIPrs5, JIPreo, JIPrs7;

: T — MPol, MPo2, MPo3, MPo4, MPo5; TIPS; TTP9;

Ilpakmuueckoe 3anamue KodhduimeHT nojae3Horo ASUCTBUS TEIUIOBON MariuHbl. [k JIPocsl, JIPocs2, JIPoce3, JIPaced; MPol, MPo2, MPo3,
41. K . 2 MPo4, MPo5; ITP6

apHO M ero KO3 HUIMEHT MOJE3HOTO ACHCTBHS. DKOJOIHIECKHE TPOOIEMBI

TETIO3HEPTETUKH.

[TapooOpa3oBanue u KoHaeHcauus. Vcnapenue U KkumeHue. AOCONIOTHAs U JIPre1, JIPre2, JIPre3, JIPred, JIPrsS, JIPre6, JIPre7;
42. OTHOCHUTEJIbHAS BIAXKHOCTh Bo3ayXxa. HachelmeHHbIN nap. Y aenbHasa TeIioTa 2 MP6xl, MP6xa2, MP6nz3, MPoxnd, MP6niS,

yxa. p- MPG6; TIP2; TIPS

napooOpa3oBaHusl.
43 Ipakmuueckoe 3anamue Teépnoe Teno. Kpucrammmueckue u amopdHbIe Tea. 2 JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrsS, JIPrs6, JIPrs7;

: . MPol, MPo2, MPo3, MPo4, MPo5; TIPS; P9
AHM30TpONIUS CBOMCTB KpUCTAIUIOB.  JKMAKHME  KPHUCTAIUIBL.

44 CoBpeMeHHbIC MaTepuaibl. [lnaBneHne W KpUCTAUIM3ANKA. Y IeIbHAS TEIUIOTA 1 JIPnnsl, JIPus2, JIPaue3, JIP a4, JIPauBS; MPol,

: MP02, MP03, MPo4, MPoS5; T1P1
miasnenus. Cyonumarus.

2

KoncyabTanus
IpoMexkyToUYHAsI aTTecTAMS (IK3aMEH) 6
Bcero B cemectpe 90
30

Pa3znen 4. DileKTpoguHAMUKA.
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DJeKTpOoCcTaTUKA. DIIEKTpU3aus Tel. DIEKTpUIecKui 3apsa. JBa Buaa

JIPacel, JIPacB2, JIP3cB3, JIPacB4; MPOual, MPoua2,

45. BJIEKTPUYECKUX 3apsaoB. IIpOBOAHUKH, TUIIEKTPUKHU U MP6uz3, MPomzd, MPGzS, MPomas, MPGxT,
p PANOB. LIPOBOLHUKM, 1 p MPGu8, MPGul 1, MPG12, MPGual3, MPGul4
MOJTYITPOBOIHUKHU. 3aKOH COXPAHEHHS 3JICKTPUUECKOTO 3apsia.
46 Ilpakmuueckoe 3anamue B3anmoneiictBue 3apsaaoB. 3akoH KysoHa. JIPrel, JIPre2, JIPrs3, JIPred, JIPrs5, JIPreo, JIPre7;
' . . MPol, MP02, MPo3, MPo4, MPo5; TIPS; TIP9
ToueuHbIi 37EKTPUYECKUI 3apsiI.
Ilpakmuueckoe 3anamue DiekTpudeckoe rmosie. HanpskEHHOCTh DICKTPUYECKOTO JIPacsl, JIPace2, JIPace3, JIPace4; MPol, MPo2, MPo3,
. N MPo4, MPo5; TIP6
ar. nojst.  [IpUHIMIT  CYNEpro3UIUU  DIICKTPUYECKUX Mo, JIMHUM HanpsHKEHHOCTH
AJIEKTPHYECKOTO TIOJISL.
PabGora cun anekrpocrarnyeckoro mosst. [loreHiman. Pa3HOCTh MOTEHIMATIOB. JIP sl JIPus2, JIPaue3, JIPuus4, JIPausS; MPol,
48. MP02, MP03, MPo4, MPo5; ITP1
[TpOBOAHUKK © JUAPICKTPUKH B DICKTPOCTATHYECKOM moiie. JIMasekTpudeckas
MPOHUIIAEMOCTh. DHEPTHs 3apsKEHHOT0 KOHIEHCATOoPA.
Ilpakmuueckoe 3anamue I1ocTosHHBIN AeKTpUYEeCKUil TOK. TOKM B pa3iMyHbIX Cpeiax. JIPrel, JIPrs2, JIPrs3, JIPra4, JIPrs5, JIPrs6, JIPrs7;
49. . MPol, MPo2, MPo3, MPo4, MPo5; TIP5; TIP9
DJIEKTPUUCCKUI TOK. Y CJIOBHUS CYIIIECTBOBAHUS 3JICKTPUYCCKOTO TOKA. MICTOUHMKH TOKA.
Cuia Toka. [TocTosHHBIN TOK.
50 Ilpakmuueckoe 3anamue Hanpsixenue. 3akoH Oma [yl ydacTKa LEMH. JIP3cBl, JIPacB2, JIPace3, JIPace4; MPol, MPo2, MPo3,
' MPo4, MPo5; TIP6
DJEKTPUYECKOE CONPOTURIICHUE. Y ACTbHOE COPOTHUBIICHHUE BEIIECTRA.
51 [TocnemoBarenbHOE, ApaLICIbHOE, CMEIMIAHHOES COCTUHCHHE TTPOBOTHUKOB. JIPral, JIPrs2, JIPrs3, JIPr4, JIPrs5, JIPreo, JIPre7;
: MPol, MP02, MPo3, MPo4, MPo5; TIP5; TIP9
Pabota snekrprueckoro Toka. 3akon J[xoymns—JIeHna. MomHOCTb 3JEKTPHYECKOTO TOKA.
Ilpakmuueckoe 3auamue DICKTPOJBIDKYINAS CUJIA U BHYTPEHHEE CONIPOTUBIICHHE JIPpusl, JIPus2, JIPwe3, JIPamed, JIPansS; MPol,
52. MP02, MP03, MPo4, MPo5; TTP1
HCTOYHHMKA TOKA. 3aKOH
Owma 1715t TOJTHO# (3aMKHYTO#) 37eKTpruecKoii renu. KopoTkoe 3aMbIKaHue.
DNeKTpOHHAs MPOBOIMMOCTB TBEPIBIX METAIIIOB. 3aBHCUMOCTD COMPOTHBIICHUS METAJIIOB JIPacel, JIPocs2, JIPace3, JIPaced; MPGunl, MPou2,
53. oT TeMmepaTypsl. CBEPXIPOBOIUMOCTD MP6xa3, MPGuzd, MP6uxS, MP6ua6, MPGua7,
patrypblL. PXIIp A ’ MP6uzn8, MP6unl1l, MPounl2, MP6unl3, MP6unl4
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CsoiicTBa p—N-nepexona. IlomynpoBogHIUKOBBIE TPUOOPHI.
DNEeKTpUYECKUI TOK B PaCTBOPAX M PaCILIaBaX 3JIEKTPOIUTOB. DIEKTPOIIU3.

JIPre1, JIPrB2, JIPrB3, JIPTB4, JIPTBS, JIPrB6, JIPrR7,
MPcnal, MPcn2, MPcn3, MPca4, MPcaS, MPcn6,

. cn7; JIPacBl, JIP>cB2, JIP3cB3, JIPace4; MPol,
54 2 MPca7; JIP3cel, JIPacB2, JIP3cB3, JIPace4; MPol
DneKTpuyYecKuil TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOSATEIbHBIN pa3psia. MoHus. MPo2, MPo3, MPo4, MPo5; ITP6
[Tna3ma. MarauTHOE T10J1e. DIICKTPOMArHUTHAS HHAYKIHS. [I0CTOSHHBIE MATHUTHI.
B3anmozeiicTBre MMOCTOSIHHBIX MAarHUTOB. MarHuTHOE 1moJjie. BeKTOp MarHUTHOM JIP3cBl, JIPacB2, JIPacB3, JIPace4; MPoual, MPoun2,
HH, uu. JIMHUM MarHUTHOM WH, nu. KapTuHa JIMHUN MarHUTHOM WH, WU OJIS MPow3, MPOmvt, MPowz3, MPOan6, MEGaAT,
55 AYKIHH. AYKIMH. Rap 1 AyKI 1 5 MP6ma8, MP6ual 1, MPGux12, MP6izl3, MPGual4;
. HOCTOSIHHBIX MATHUTOB. MardMTHOE MoJie MPOBOAHKMKA ¢ TOKOM. KapTrHa nuHuii JIPnue1, JIPaus2, JIPaue3, JIPus4, JIPaueS; MPol,
UHIYKI[MA MATHUTHOTO TOJIS JUTMHHOTO TPSIMOTO TIPOBOHUKA U 3aMKHYTOTO KOJIBIIEBOTO MPo2, MPo3, MPo4, MPo5; T1P1
NPOBOJI-HUKA, KATYIIKH C TOKOM.
Ombit Dpcrena. BzaumoaelictBre mpoBogHUKOB ¢ TokOM. Crita Amriepa, e€ MOIy/Ib U JIPoesl, JIPace2, JIPacs3, JIPace4; MPol, MPo2, MPo3,
Hanpasienue. Cuna JlopeHiia, €€ Moysb U HanpaBieHue. J|BrkeHue 3apspkeHHON MPod, MPoS; I1P6; JIPral, JIPre2, JIPre3, JIPred.
56. p ' peHua, AY p : P 2 JTPreS, JIPre6, JIPre7; MPcal, MPex2, MPex3, MPesd,
YJaCTHUIIBI B OJJHOPOJIHOM MarHuTHOM Moste. Pabora cuisl JIopeHna. MPcas, MPea6, MPex7
Ipakmuueckoe 3anamue SIBneHne 3J1€KTPOMarHUTHON HHAYKIMA. [T0TOK BeKTOpa JIPpusl, JIPus2, JIPie3, JIPue4, JIPansS; MPol,
57. " 2 MP02, MPo3, MPo4, MPo5; TTP1
MarHUTHOW MHAYKIUH. DIEKTPOABIKYIIAS CHUIIA MHAYKIUH. BUXpEBOE DIIEKTPHYECKOE
note.
[IpaBuino Jlenna. VMHIyKTUBHOCTH. SIBJICHHE CAaMOMHAYKIUH. DJIEKTPOIBIDKYILAs CHIIA JIPscsl, JIPocs2, JIPoce3, JIPace4; MP6ual, MPoni2,
58. T — 2 MP6ua3, MP6und, MP6unS, MP6ui6, MP6un7,
CaMOHHIYKIHH. MPGua8, MP6ul 1, MPGun12, MPGual13, MPGux14
Camocmoamenvnas paboma ooyuarowuxcsa Ipasuino Jlenna. MHayKTuBHOCTE. SIBIeHHE JIPacsl, JIPace2, JIPoce3, JIPace4; MPounl, MPonn2,
59. CcaMOUH WU, DIEKTPOABUKYIIAS CUJIA CAMOHH, 15078 2 MP6rt3, MPOund, MPwuzs, MPGa6, MEGax7,
AYKIHH. POABIIAYIIL AYKITHH. MPGm18, MPGial 1, MPGu12, MP6u13, MPGual4
Pa3znen 5. Kosedoanust 1 BOJIHBI 36
60 Ipakmuueckoe 3anamue  MexaHuueckne W OJIEKTPOMAarHUTHbIE — KOJeOaHWSI. 2 JIPscel, JIPocs2, JIPoce3, JIPace4; MPol, MPo2, MPo3,
: MPo4, MPo5; TIP6
KoneGarensHas cucrema. CBOOOHBIE MEXAHUYECKHE KOJIEOaHMSI.
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I'apmonnueckue konebanus. Ilepuon, wactora, aMmmuTyna u  ¢asa KoyeOaHH.
[Ipy>XMHHBIN MasTHHK.

JIPnuel, JIPaue2, JIPaus3, JIPqus4, JIPausS5; MPol,
MPo2, MPo3, MPo4, MPo5; T1P1; JIPrel, JIPr2, JIPrB3,

61. JIPre4, JIPrsS, JIPrB6, JIPTB7; MPo1, MP02, MP03,
MareMatuueckuii MasTHUK. YpaBHEHHE TapMOHUYECKUX KoJjiebanuil. I[IpeBpamienue MPo4, MPo5; I1P5; I1P9
SHEPTHH [IPU FAPMOHUYECKHUX KOJICOaHUSIX.
62 Ilpakmuueckoe 3anamue KoneOarenbHblli KOHTYp. CBOOOIHBIC 3IICKTPOMArHUTHBIC JIPnnel, JIPus2, JIPaus3, JIP a4, JIPausS; MPol,
: MP02, MP03, MPo4, MPo5; ITP1
KOJICOaHUsI B HICATBHOM KOJICOATEIIbHOM KOHTYPE.
63 AHanorus MeXay MEXaHHMYeCKHUMH W 3JCKTPOMAarHUTHBIMH KosieOaHusMu. Dopmyia JIPoesl, JIPocB2, JIPacs3, JIPace4; MPol, MPo2, MPo3,
: MPo4, MPo5; TIP6
TomcoHa. 3aKOH COXpaHEHHUS SHEPTHH B UACATHHOM KOJIe0aTeIbHOM KOHTYPE.
[pencraBieHue O 3aTyxamoNMX KoJjeOaHUAX. BBIHYXICHHBIC MEXaHHUCCKHE KOJeOaHuUs. JIPrel, JIPrs2, JIPrs3, JIPrs4, JIPre5, JIPrs6, JIPre7,
64. Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMarHuTHbIE KOIeOaHus MPozal, MPOxx2, MPOna3, MPOnad, MPOn3,
- DRIHYH JICKTp 1 . MPG6; TTP2; TIPS
Ilpakmuueckoe 3anamue IlepemenHblii TOK. CHHYCOMIAIBHBIA TIEPEMEHHBIH TOK. JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPre6, JIPrs7;
65. o MPcal, MPcn2, MPca3, MPcn4, MPca5, MPcn6, MPcen7
MOoOIHOCTh MEPEMEHHOr0 TOKA. AMIUIMTYIHOE W JCHCTBYIOLICEe 3HAYCHHE CHJIBI TOKa M
HAIPSHKCHHSI.
66 Tpancpopmarop. [IpomsBoacTBo, mepenadya U TOTPEOJICHUE DSIEKTPUYECKOW HSHEPTHUU. JIPrel, JIPr2, JIPre3, JIPred, JIPrs5, JIPre6, JIPrs7;
' MPol, MPo2, MPo3, MPo4, MPo5; TIP5; ITP9
DKOJIOTUYECKUE PUCKH MPHU MTPOU3BOJICTBE AICKTPOIHEPIUH.
Ilpakmuueckoe 3anamue MexaHWdecKre BOJHBI, YCIOBUS pacmpoctpaHeHus. [lepuos. JIPnnel, JIP B2, JIPane3, JIPus4, JIPanBS; MPol,
MP02, MP03, MPo4, MPo5; TTP1
67. CKOpOCTh PACIPOCTPAHCHUs] M JJAMHA BOJHBL [lomepevHble W OPOJOJIBHBIC BOJHBI.
WuTtepdepennus u nudpakuns MexaHU4ECKUX BOJIH.
Ipakmuueckoe 3anamue 38yk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemMOp JIPacsl, JIPace2, JIPoce3, JIPace4; MPounl, MPonn2,
68. 3BV, DICKTDOMATHATHEIC BOTHEL MP6un3, MP6un4, MP6uns, MP6un6, MP6un7,
yka. p ' MPoun8, MPoual1l, MP6ual2, MPouxal3, MPougl4
69 VYcnoBus U3IMydeHUs HIEKTPOMAarHUTHBIX BOJH. B3anmuas opueHranus BektopoB E, B, v B JIPscel, JIPocs2, JIPoce3, JIPacs4; MPol, MPo2, MPo3,
: . MPo4, MPo5; TIP6
ANEKTPOMArHUTHOU BOJTHE.
70 Ilpakmuueckoe 3ansamue CBOICTBA 3JICKTPOMArHUTHBIX BOJIH: OTpaKEHHE, TIPEIIOMIICHUE, JIPrel, JIPrs2, JIPre3, JIPred, JIPrs5, JIPre6, JIPrs7;
: MPol, MPo2, MPo3, MPo4, MPo5; TIP5; ITP9
nossipusanms, qudpakis, narepdepenist. CKOpocTh AIEKTPOMATHUTHBIX BOJIH.
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I'eomerpuueckas ontuka. lIpsmMonMHEHHOE paclpOCTpPaHEHHUE CBETA B OJTHOPOIHOM Cpele.
JIyu cBera. ToueuHbIi HCTOYHUK CBETA.

JIPacel, JIPacB2, JIP3cB3, JIPacB4; MPOual, MPoua2,
MPoun3, MPoun4, MPouns5, MPoun6, MPoua7,
MPoun8, MPounl 1, MP6oual2, MPounl3, MPounl4;

1 OtpakeHHe CBeTa. 3aKOHBI OTpPaKeHHs CBeTa. IlocTpoeHHMe H300paKEHH B IUIOCKOM JIPnuel, JIPaus2, JIPue3, JIPaus4, JIPaueS; MPol,
3epkaie. IIpenomienue cBeTa. 3aKOHBI IPEIOMIIEHUS CBETA. MPo2, MPo3, MPod4, MPo5; I1P1
72 ITpakmuueckoe 3anamue Jlucnepcus csera. CloXHBIA cocTaB Oeoro csera. LIger. JIPnuel, JIPaus2, JIPane3, JIPaed, JIPausS; MPcol,
) o MPco2, MPco4, MPco5, MPco6, MPco7; T1P3
Cobuparoue 1 paccenBaronne JMH3bl. TOHKas JIMH3a. Y BEJIMUEHHUE, 1aBAeMOE JIMH30M.
Bonnosas onrtuka. Marepdepennus ceera. Judpaxuus ceera. JudpakiroHHas peméTka. JIPnel, JIPue2, JIPie3; MP6unl, MPoux2, MP6un3,
73. MP6un4, MP6uns, MP6un6, MP6un7, MP6uzs,
MPo6unll, MPounl2, MPounl3, MP6ounl4; ITP6
Coepuueckue 3epkana. OTHOCUTEIBHBIN MOKA3aTENb MIPEIOMIICHHS. X0/ JIy4eil B PH3ME. JIPrel, JIPT82, JIP1E3, JIPTB4 MP6UAL, MPOHAZ,
I I o MPoun3, MPoun4, MPouns, MPoun6, MPoua7,
OJIHOE BHYTPEHHEE OTpakeHue. [IpeaebHbIi yrojl MOJHOr0 BHYTPEHHETO OTPaXKEHHS. MP6ua8, MP6ral L, MP6ua 2, MP6nal3, MP6wild:
XoJ Jty4a, MPOIIEAIEro JMH3Y IO/ MPOM3BOJIBHBIM YIJIOM K €€ TJIaBHOW ONTHYECKON OCH. T1P2; [1P4; JIPta1, JIPT82, JIPTB3, JIPTR4 MPGHI,
4. Onruyeckue tpubOphl. Pasperaromas crocoOHOCTh. ['71a3 Kak ONTHYECKash CHCTEMA. MP6un2, MP6un3, MPonzd, MP6unS, MP6uz6,
Z[ (1) MPoun7, MPoun8, MPounl1l, MP6ouznl2, MPoual3,
MOpaKIIs cBeTa. MPG6uz14; IIP2; I1P4; IIP7
75 Camocmoamenvhas paboma ooOyuarowuxcsa SIBieHue SICKTPOMATHUTHOW WHIYKIIHH. JIPpwsl, JIPws2, JIPwe3, JIPuus4, JIPamsS; MPeol,
) o MPco02, MPco4, MPco5, MPco6, MPco7; TIP3
[ToTok BekTOpa MarHMTHOW MHAYKIHMH. Buxpepoe anexkrpuueckoe noiue. Toku Dyko.
Ipakmuueckoe 3anamue D]IC WHAYKIMHA B MPOBOJHHKE, JBMKYIIEMCS B OJHOPOJIHOM JIPTsl, JIPTB2, JIPTB3, JIPTB4 MPOHAL, MP6UA2,
76 MmarauTHOM TI071e. [lpaBmno Jlenma. MuamyktuBHOCTE. DJIC camomH un. IlpaBuiio MP6uz3, MPGuind, MPGuas, MPGius, MPGnz7,
: fe. 1lpaBun fa. WHIyK ' AYKIMK. - LIpaBu MPGm18, MP6ial 1, MPGun12, MP6uxl3, MPGual4;
Jlenna. IP2
Ilpakmuueckoe 3anamue WunyktuBHOCTh. Karyiika HMHIYKTUBHOCTH B ICNH JIPrel, JIPT82, JIP183, JIPTB4 MP6UAL, MPOHAZ,
77 MOCTOSIHHOTO TOKa. fIBJI€HHME CaMOMH, nn. DJ1C camonn UH. DHEPrus MarHUTHOTO MPGun3, MPGazd, MPGma, MPGun6, MPOut7,
: - Z1BIT AYKLMH. AYKIMH. p MPGH8, MP6ual 1, MP6ral2, MP6uxl3, MPonal4;
TOJIS KaTYIIKKA C TOKOM. DJIEKTPOMArHUTHOE TIOJIE. TIP2; [1P4; TIP7
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Pasznen

6. OcHOBBI cnenuaabHOI TEOPUHA OTHOCUTEJIBHOCTH.

I'paHnubl IPUMEHUMOCTH KJIACCHYECKONW MexaHUKH. IlocTynaTel crienuanbHOM TEOpUHU

JIPacel, JIPacB2, JIP>cB3, JIPacB4; MPOual, MPoua2,

78. OTHOCHUTEJIBHOCTH. HWHBApUAHTHOCTb MOAYJIS CKOPOCTH CBE€Ta B BakKyyMe, HIPHHIMII 2 MPO6in3, MPOuxd, MPGiAS, MP6in6, MPoma,
: p M p yyme, tp MPGuz8, MPGul 1, MPGu12, MPGu13, MPGux14
OTHOCHUTENIbHOCTU DUHILTEHHA.
[IpocTpancTBeHHO-BpeMeHHOW  uHTepBal.  IIpeoOpaszoBanms  Jlopenma.  YciaoBue JIPtsl, JIPTB2, JIPTB3, JIPTB4 MPOHAL, MPGUA2,
MPoun3, MPoun4, MPounS, MPoun6, MPouna?7,
79. NPUYUHHOCTU. 3aMeICHHe BPEMEHHM W COKpPAIICHUE [UIMHBI. DHEPTUsi U HUMIIYIILC 2 MP6u8, MP6al 1, MP6wal2, MP6wal3, MP6wal4:
PEISTUBUCTCKOM YaCTHIIBL. TIP2; TIP4; TIP7
80 CBsI3b MacChl C SHEPrHEl U UMITYJIbCOM PEISTUBUCTCKON YaCTHIIbl. DHEPTHUs TIOKOSI. 2 JIPpusl, JIPaus2, JIPuB3, JIPaus4, JIPausS; MPcol,
) MPco2, MPco4, MPco5, MPco6, MPco7; TIP3
Pa3znen 7. KBantoBas ¢pusuka. 20
OtkpeiTne W uccienoBanue ¢poroadpexra. Ombitet  AI.  CromeroBa. 3aKOHBI JIPscgl, JIPoes2, JIPace3, JIPoce4; MP6unl, MPou2,
o o MPoun3, MPoun4, MPounS, MPoun6, MPoua’7,
a1 dotorddekra. YpaBuenue DiinmTeitna g porosrddexra. ) MPGi8. MPGmal 1, MPGral2, MPGwal3, MPGmal4:
' «Kpacnas rpanuna» gotosddexra. JaBnenue ceera. Onbitel [1.H. JIeGenea. Xumndeckoe JIPuel, JIPauB2, JIPnue3, JIPaus4, JIPaueS; MPol,
neiictBue ceera. Monenb atoma Tomcona. OnbiThl Pesepdopa mo paccessHuio o -4acTuil. MPo2, MPo3, MPo4, MPo5; TIP1
Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactui. [lnanerapnas JIPel, JIP1B2, JIP183, JIPTB4 MP6UAL, MP6UAZ,
82 mozenb atoma. IToctynater bopa 2 MP6ua3, MP6und, MP6wxS, MP6ua6, MPGua7,
: a ’ Y pa. MPGuz8, MPGul 1, MPGu12, MPGuxl3, MPGual4;
T1P2; TIP4
BonHoBsIe cBoiicTBa yactuil. Bomus! ne bpoiinsa. KopmyckynspHo-BOTHOBOW Tyaan3M. JIPnnel, JIPnus2, JIPAnB3, JIPaued, JIPmusS; MPcol,
CHOHTAHHOE 1 BEIH CHHOE 113 J— MPco2, MPco4, MPco5, MPco6, MPco7; T1P3; JIPnuBl,
83. KA JTyHeHue. 2 JIP 12, JIPue3, JIPaus4, JIPmsS; MPcol, MPco2,
OtkpeiTHe paguoakTuBHOCTH. OmbiTel  Pesepdopma 1o  ompeneneHuto  cocraBa MPco4, MPco5, MPco6
paanoakTUBHOrO n3aydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHHUs.
84 OTkprITHE IPOTOHA M HeWTpoHA. HykioHHast Monens sapa [ eiizenoepra—lBaneHko. 2 JIPtel, JIPt82, JIPTE3, JIPTB4 MP6UA1, MPOUHLZ,
' 3 M " MPoun3, MPoun4, MPoun5, MPoun6, MPoua7,
apaa snpa. VIacCoBoe HHUCIIO ANpa. KISOTOIEL. MPGua8, MPGual 1, MPGual2, MPGual3, MP6unl4;
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I1P2; I1P4; ITP7

JIPnuBl, JIPauB2, JIPaue3, JIPque4, JIPnuBS; MPcol,

85 Ilpakmuueckoe 3anamue Anbda-pacman. DISKTPOHHBIA W TO3WTPOHHBIA OeTa-pacmaj. 2
) MPco2, MPco4, MPco5, MPco6, MPco7; T1P3
['amMma-u3irydeHne. 3aKOH paiOaKTHBHOTO paciaaa. JHEPIus CBsI3H HYKJIOHOB B sIIpE.
Jlenenue u cunte3 sipep. SnepHslit peakrop. Tepmosiepubiii cuHte3. [lpoGiembl u JPnsl, JIPns2, JIPne3; MPOual, MP6un2, MP6ua3,
86. HEPCHEKTUBEI SIECPHOU DHEPIETUKU 2 MP6und, MP6uz3, MP6un6, MPoun7, MP6uzs,
p Aep p : MPGuxl 1, MPGua12, MPGux13, MPGual4; TIP6
DKOJIOTUYECKHE AaCIEKThl SIICPHON DHEPreTHUKU. ODJeMEHTapHble dacTHllbl. OTKpbITHE JIPrel, JIPt82, JIP183, JIPTB4 MPGUAL, MPOHZ,
MP6un3, MPoun4, MPounsS, MPoun6, MPouna7,
87. MO3UTPOHA. MeTO bl HAOIIOICHUS U PETUCTPALIUU FJIEMEHTAPHBIX YACTHII. 2 MPG1A8, MPSual 1, MPGua 12, MPGral 3, MP6wal4:
T1P2; TIP4; TIP7
88 PaBHOBECHOE TEIUIOBOE H3Iy4YeHHe (M3IydeHHe aOCOIIOTHO YEPHOrO Teja). 3aKOH 2 JIPpusl, JIPs2, JIPwe3, JIPausd, JIPansS; MPeol,
: MPco2, MPco4, MPco5, MPco6, MPco7; T1P3
cmemenus Buna. I'nnoresa [lnanka o kBanTax. @OTOHBL. DHEPTUs U UMITYIIbC (POTOHA.
Ipakmuueckoe 3anamue ®orodpdpexr. Onbirel A.I. Cronerosa. 3akoubl Gorodddexra. JIPnsl, JIPus2, JIPns3; MP6unl, MPonn2, MPona3,
89. VYpaBuenue DiinmreiiHa i porodddexra. «Kpacuas rpanuna» Gororddexra 2 MPOnzd, MPOw3, MPOua6, MPOua7, MPOmaS,
p o - «BP PaHHIL ' MPGuxl 1, MPGua12, MPGual3, MPGial4; TIP6
Ilpakmuueckoe 3anamue. BonHoBble cBoiicTBa dacTui. Bomubl ne bpoins. Jlnwna JIPt8l, JIPt82, JIPTB3, JIPTB4 MPGHAl, MPGHA2,
o o MPoun3, MPoun4, MPounS5, MPoun6, MPoua’7,
90. BOJIHBI jie Bpoiisis U pa3sMepsl 001aCTH JIOKATM3AIUK ABHKYIICHCS dacTHIbl. JIudpakiums 2 MP6i8, MP6rxl 1, MP6wa 12, MP6wal3, MP6wal4:
AIIEKTPOHOB Ha KPUCTAIIIAX. TIP2; TIP4; TIP7
Pa3znen 8. ®usuka aroma. 10
OmBITHI IO MCCIIEJOBAaHMIO CTpOeHHs aToMa. [ImanerapHas mozaens atoma Pezepdopaa. JPnel, JIPne2, JIPne3; MP6unl, MP6un2, MP6un3,
9L. [Toctynater bopa. U3nydenue u mornomieHue (HOTOHOB MPH MEpexoje aToMa C OJHOTO 2 MPGund, MP6unS, MP6in6, MPGun7, MPomas,
y pa. y p p MPGuzl 1, MPGua12, MPGual3, MP6ual4; TIP6
YPOBHS SHEPTUH Ha IPYTOM.
DTanbl pa3BUTHs aCTPOHOMUH. [IPHUKIIaIHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE aCTPOHOMUH. JIPtel, JIPTB2, JIPTB3, JIPTB4 MPOUAL, MPOHAZ,
MP6un3, MPoun4, MP6uns, MPoun6, MP6un7,
92. [IpMeHUMOCTh 3aKOHOB (PU3UKHU I 00BICHEHUS TPUPOJIbI KOCMUYECKUX OOBEKTOB. 2 MPGuA8, MPSual 1, MPGua 2. MPGral3, MPowal4:
T1P2; [1P4; I1P7
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MeTtoabl aCTpOHOMHYECKHX HcclienoBaHuii. Bun 3B&3gnoro Heba. Co3Be3nus, sipkue
3BE31BI, IIAHEThI, X BHAuUMOc nBwkeHue. ConnHeunas cucrema. Comnie. CollHeUHAs

JIPnuel, JIPauB2, JIPaus3, JIPque4, JIPausS5; MPcol,
MPco2, MPco4, MPco5, MPco6, MPco7; I1P3; JIPusBl,

93 JIPuB2, JIPuB3; MP6uzal, MP6oun2, MP6oun3, MPoun4,
: akTUBHOCTh. cTounuk sHepriun ConHia U 3BE31. 3BE3/1bI, UX OCHOBHBIC XapaKTCPUCTHKU. MPGu15, MP6un6, MPGw7, MP6un8, MPGuxl 1,
3BE3/bI IIIABHOM MOCIIEI0BATEILHOCTH. MP6ux12, MP6unl3, MPGuxl4; I1P6
Tumnel ranaktuk. PaguoranakTuky v KBasapbl. YEpHBIE ABIPHI B SApaxX rajJakTHK. JIPtsl, JIPTB2, JIPTB3, JIPTB4 MPOHAL, MPGUA2,
o MPoun3, MPoun4, MPounS, MPoun6, MPouna?7,
94, Bcenennas. Pacummpenue Beenennoit. 3akon  Xa06ua. Paz0eranue ramakTHK. MPGia8, MPGwal 1, MPGual2, MPGia13, MPGmal4:
TIP2; TIP4; TIP7
05 Teopwust Bonbioro B3pbiBa. PennkroBoe naiaydeHue. MacmitrabHas cTpykTypa BeeneHHo#. JIPpusl, JIPaus2, JIPue3, JIPaued, JIPansS; MPeol,
) . MPco2, MPco4, MPco5, MPco6, MPco7; T1P3
Meraranaktuka. Hepeménnbie mpo6ieMbl aCTPOHOMUH.
Paznen 9. ®usuyeckuii NpaKTUKYM.
Ilpakmuueckoe 3anamue CrocoObl H3MEPECHUS busnyeckux BEJIMYHMH c JIPrel, JIPT82, JIP183, JIPTB4 MPGUAL, MPOHAZ,
MPoun3, MPoun4, MPounS, MPoun6, MPoua’7,
HCIIOJIb30BAHUEM aHAJIOTOBBIXU IIHU(PPOBBIX H3MEPHUTEIBLHBIX MPUOOPOB U KOMIIBIOTEPHBIX MP6u8, MP6al 1, MP6wa 2, MP6wal3, MPGwal4:
96. naTyuKoBBIX cucteM. OIleHKa TpaHHIl mnorpemHocTedd. IIpoBeqeHHe KOCBEHHBIX T1P2; TIP4; TIP7; JIPms], JIPaus2, JIPue3, JIPxe4,
U3MEpPEHHUH,  WCCIENOBaHUM  3aBUCHMMOCTEHl  (DU3MYECKUX  BENIWYMH,  IpPOBEpKa JIPneS; MPol, MPo2, MPo3, MPo4, MPo5
MPENIOKEHHBIX  Tunote3 (BbIOOp M3 paldOT, OMMCAHHBIXB TEMAaTHYECKHUX pas3zenax
«YYeHNUECKU SKCTIEPUMEHT, J1a00paTOpHbIE pabOThI, TPAKTUKYM).
Pa3nen 10. O6o0maroiiee noBTOpeHue.
Ipakmuueckoe 3anamue O600IIEHNE ¥  CHUCTEMATH3AIMs  COJAEPIKAHHS  pas3/IeioB JIPTsl, JIPTB2, JIPTB3, JIPTB4 MPOHAL, MP6UA2,
Kypca «MexaHuka», «MonekynsipHas —(Qu3nKa 51 TEPMOJMHAMHUKA) MPOu23, MPOwzd, MPOuss, MPGuA6, MPOaT.
97. Yp ) YIp pMoa ’ MPGu8, MPGul 1, MPGu12, MPGix1 3, MPGux14;
«dnektpoaunamukay, «KomeGanust W BOJHBY, «OCHOBBI CHEIHATBHOW TEOPUH T1P2; T1P4; TIP7
OTHOCUTEIBHOCTHY, «KBaHTOBast (hU3HMKay», «DIEMEHTHI ACTPOHOMHUH U aCTPOPHU3UKUY.
Ponb ¢u3umkm um acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHUECKOH, COIMAIbHOH U JPtel, JIPTB2, JIPTE3, JIPTB4 MP6UAL, MPOHAZ,
o o MP6un3, MPoun4, MPounS, MPoun6, MPouna7,
98. THYECKON cepax AeATENIbHOCTH YeJIOBEKa, POoiib (PU3HMUECKOW TeopuH B (OPMHUPOBAHUU MPG8, MPGil 1, MPGra 12, MPGwal 3, MPGul4:
NPEICTABICHNH 0 (PU3NUECKON KapTHHE MHUPa P2
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Ponb 1 MecTo (hM3MKM W aCTPOHOMHUHU B COBPEMEHHOW HAyYHON KapTHHE MUpPA, 3HAUCHUE
OIMCATEIbHON, CHUCTEeMaTHU3UPYIOIIEH, OOBSCHUTENBHON M IPOTHOCTUYECKON (DyHKIIHIA

JIPtB1, JIPTB2, JIPTB3, JIPTB4 MPOUl, MPOUA2,
MPoun3, MPoun4, MPouns5, MPoun6, MPoua7,
MPoun8, MPounl1l, MP6oual2, MPounl3, MPounl4;

99. (busnueckoit Teopun 1 I1P2; [1P4; JIPaus1, JIPnus2, JIPnus3, JIPnug4, JIPnHBS;
Mecto Gu3ndyeckoil KapTHHBI MHpa B OOILIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPol, MPo2, MPo3, MPo4, MPo5; I1P1
NpEACTaBICHUI O TIPHPOJIE.

4

Koncyabrauus

IpomexxkyTounas arrecTamus (3K3aMeH) 6

Bcero B cemecTpe 118
Bcero | 208
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5. TPEBOBAHMUA K YCJIOBUSAM PEAJIN3ALIMU TPOI'PAMMBI
YYEBHOT O IPE/IMETA «®PU3UKA»

5.1. lna peaju3anuy NporpamMMbl y4eOHOI0 mpeaMeTa J0JKHBI OBITH NpPelycCMOTPEHbI
cIeyIolue crenuaabHble MOMEeIeHHs:

Kabunet «(hu3uku», OCHAIEHHBIA 000pyI0BaHUEM:

Cron yueHn4ecKuil, peryJupyeMslil 110 BbICOTE;

Cryn yueHHU4ecKuil, peryJupyeMslil 110 BBICOTE;

Jocka;

[Ikad s XpaHeHUs TabIUI U IIAKATOB

TexHuueckue cpeicTBa: OrHETYIINTENb, CUCTEMA 3JICKTPOCHA0KEHUS OTOI0YHAs
[TnanmerHslii KOMIbIOTEp (IMLEH3MOHHOE IpOrpaMMHOE obecrieueHue, oOpa3oBaTelIbHBbIHI
KOHTEHT, CHCTEMa 3aIIUTHI OT BPEIOHOCHOH HH(OpMAITHH)

JleMOHCTpanMOHHbBIE yUeOHO-HATIIAIHBIE TIOCOOMs: cToWKH it Xpanenus I MA-nabopatopwid,
¢GaumyapT ¢ MarHUTHO-MapKEePHOM JJOCKOMH, BECHI TEXHUUECKHUE C Pa3HOBECAMM, KOMIUIEKT JJIsi
7a00paTOpHOrO  MpakTUKyMa [0 ONTHKE, amIepMeTp JabopaTOpHbIM, BOJIBTMETP
1a00paTOpHbI, TEpPMOMETpP J1a0OpAaTOPHBIM, TEHEPATOp 3BYKOBOH, KOMILJIEKT MOCY/IbI
JEMOHCTPALlMOHHOM C IPHUHAUIEKHOCTAMM, MHMKPOCKON JEMOHCTPALMOHHBIN, IITATHUB
JIEMOHCTPaLMOHHBIN (PpU3nUecKuil, cocyibl cOOOLIatOIMecs

5.2. UudopmanuonHoe obecreyeHne peaju3aiui MPorpaMmmbl

5.2.1. Yuebnas aureparypa

OcHoBHAas1 IUTepaTypa

1. I'paués A.B. ®usuka. 10 kmacc. ba3zoBslit u yriy0nénnslii ypoBau. 90V / A.B. B, B.A.
[ToroxeB, A.M. Caneukwuii, [L.FO. Bokos. - Mocksa : Ilpocemenue. - . - ISBN 978-5-09-
099509-2. - URL: https://ibooks.ru/bookshelf/388916/reading (nata obpamenus: 27.07.2023). -
TexcT: 3IeKTpOHHBIH.

2. I'pauéB A.B. ®@usmuka. 11 xmacc. bazoBeiii u yriyonénnsni yposau. 30V / A.B. B, B.A.
[ToroxeB, A.M. Canenkwuii, [1.FO. BokoB. - Mocksa : IlpocBemenue. - . - ISBN 978-5-09-
099510-8. - URL: https://ibooks.ru/bookshelf/388917/reading (nara obpamenus: 27.07.2023). -
TekceT: 2NeKTPOHHBIN.

Jlonmo/THUTeIbHAS JIUTepaTypa

1. Cmbik A. @. ®usuka. Yuebnoe nocodue. — (Cepusi «YueOHUK a7is BY30B»). / A.D. CMBIK. -
Cankr-IlerepOypr : Ilurep, 2023. - 352 c. - ISBN 978-5-4461-2278-3. - URL:
https://ibooks.ru/bookshelf/386785/reading  (mara oOpamenus: 02.07.2023). - Tekct:
ANEKTPOHHBIN.

2. MampmmieB JI. T. UM30panHbie TmaBel Kypca Gu3WKdA. MonekyaspHas Qu3nka u
TEpMOJIMHAMHKA : ydyeOHoe mocobue /| — 2-e¢ m3n., crep. / JL.I'. Manbimes, A.A. TloB3Hep. -

MockBa : ®mmaTa, 2022. - 192 c¢. - ISBN 978-5-9765-5010-0. - URL:
https://ibooks.ru/bookshelf/385687/reading (mata oOpamenus: 02.07.2023). - Tekcr:
JJIEKTPOHHBIN.

3. boukapés A.U. ®usuka: yuebnuk qisa CI1O / A.W. B, B.. BonoBau. - Mocksa : ®nunra,
2022. - 257 c. - ISBN 978-5-9765-4977-7. - URL.: https://ibooks.ru/bookshelf/380587/reading
(mata obpamenus: 02.07.2023). - TekcT: AMEKTPOHHBIM.
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4. Anmp-Xamumu Jxum. Mup ¢usuku u ¢usuka mupa. IlpocTeie 3aKOHBI MUPO3JaHHS. —
(Cepus «New Science»). - Cankr-IlerepOypr : [Tutep, 2023. - 304 c. - ISBN 978-5-4461-1754-
3. - URL: https://ibooks.ru/bookshelf/386784/reading (mara oopamenus: 02.07.2023). - Tekcr:
JJIEKTPOHHBIN.

5. 3acoB A. B. Obmas actpodusuka. — 4-e usn., 2. / A.B. 3acos, K.A. IloctHOB. - MocKBa :

JIMK  IIpece, 2022. - 573 c¢c. - ISBN 978-5-89818-232-8. - URL:
https://ibooks.ru/bookshelf/384744/reading (mata oOpamenus: 02.07.2023). - TekcrT:
3JIEKTPOHHBIMN.

JuaaKkTudyecKue mocoous M CIpaBoOYHbIE U3TAHUS

1. Jlomratumze O. B. [lcuxodusuka : yueOHO-MeTOAMUECKOE TTocodue / - 2-e u3n., crep. / O.B.
Jlomratunze, M.B. Yiutko, B.W. Jlynmanaun. - Mocksa : @nuara, 2022. - 99 c. - ISBN 978-5-
9765-5007-0. - URL: https://ibooks.ru/bookshelf/385723/reading (mata oOpaieHus:
02.07.2023). - TeKCT: 3JEKTPOHHBIIA.

2. . 3opun H.W. KoHTpoapHO-u3MepuTenbHbie Matepuaibl. dusuka. 10 kiacc. - 5-¢ uzn., am. —
(KontponwsHo-u3meputenbubie marepuainsl) / H.U. 3opun. - Mocksa : BAKO, 2021. - 98 c. -
ISBN 978-5-408-05650-7. - URL: https://ibooks.ru/bookshelf/379255/reading  (mata
obparmenusi: 02.07.2023). - TekCT: 3JI€KTPOHHBIH.

3. 3opun H.M. KontponbsHo-m3mMeputensable Marepuaisl. Pusnka. 11 xmacc. — 4-e usg., oI
— (KontponbsHo-m3mepurenbabie Matepuansl) / H.. 3opun. - Mocksa : BAKO, 2021. - 112 c.
- ISBN 978-5-408-05651-4. - URL: https://ibooks.ru/bookshelf/379256/reading (mara
obpamenust: 02.07.2023). - TekcT: 3JIeKTPOHHBI.

5.2.2. DlIeKTpoHHbIE 00pa3oBaTe/ibHbIEe pecypchl

1. http://experiment.edu.ru - Poccuiickuii 00meo0pa3zoBaTenbHbIil mopTal

2. http://school-collection.edu.ru - Eaunas kosiekuust tUGpoBBIX 00pa30BaTeIbHBIX PECYpPCOB
3. http://fiz.1september.ru - 'azera «®uzuka»

4. http://www.fizika.ru - Caiit mist mpernogaBatesneit GU3MKH, ydaluxcs U UX pOIUTENCH

5. http://college.ru/fizika/ - TToaroroBka k EI'D 1o ¢u3uke oHnaiiH

6. http://www.school.mipt.ru - dexepasnbHas 3a04Has PU3UKO-TEXHUUESCKAS IKOJIA TIPH

MOCKOBCKOM q)H3HKO'TeXHI/I‘leCKOM HHCTUTYTC

5.3 TpeOoBaHusl K NeJAroru4ecKuM padboTHUKAM
TpeboBanus k kBanudukanuu. Beiciiee mpodeccrnoHansHoe 00pa3oBaHUE HIIU CpeaHEee

npodeccuoHansHOe 00pa30BaHKE M0 HATIPABIECHUIO MOATOTOBKH "OOpa3oBaHUe U MeJaroruka’
WM B 00JIacTH, COOTBETCTBYIOIIEH MpEernojaBaeMoMy TNpeaMmeTy, 0e3 NpeabsBICHUS
TpeboBaHU K CTaxy paboThl OO BhICIIEEe MPOdecCHOHATBLHOE 00pa30BaHUE WIU CPEIHEE
npodeccuoHanbHOe 00pa3oBaHME M JOIMOJHUTEIbHOE MPOQecCHOHANIbHOE 00pa3oBaHUE I1O
HAIPAaBIIEHUIO JEATEILHOCTH B 00pa30BaTEIbHOM YUpPEXKACHUN 0€3 MpeabsiBlIeHUs TpeOoBaHUMA
K CTaxy paOoThI.
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