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1. HIOACHUTEJIbBHAS 3AITMCKA

JlanHast ~ mporpamMma  OmpeleNseT — 00s3aTeNbHOE  NPEAMETHOE  COJEpI)KaHUE,
yCTaHaBIIMBACT MPUMEPHOE pacripeielieHue y4eOHbIX YaCOB MO TEMAaTHYECKUM pas3ziesiaM Kypca
U PEKOMEHIYEMYIO TOCJIEI0BATEIbHOCTh M3YYEHHUS] TeM U DPa3/ieNioB y4eOHOro mpeaMeTa ¢
y4€TOM MEXIIPEAMETHbIX W BHYTPUIPEIMETHBIX CBSI3€H, JIOIMKM Y4eOHOro Impolecca,
BO3pAcTHBIX oOcoOeHHocTel oOydaromuxcs. IIporpamMma paér mnpencraBiieHue O LETSX,
coJiep’KaHuu, oOwIell cTpaTeruu 00y4eHusl, BOCIIMTAHUS U Pa3BUTHUsI OOyUaIOIINXCsl CPEACTBAMU
yaeOHoro npeamera «Du3nkay Ha yriryoJI€HHOM YpOBHE.

Nzyuenne xypca (u3nku yrayOIE€HHOTO YpPOBHS TIO3BOJISIET pPEATM30BATH 3aqauul
npodeccHOHaTbHONW OpPHEHTAIMH, HANpPaBJICHO HA CO3JAaHHWE YCIOBHUU IS TPOSIBICHHUS CBOUX
MHTEJUJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEW Ka)XIbIM YYalIUMCS, KOTOpble HEOOXOAUMBbI
JUI TIPOJIOJDKEHHUS OOpa3oBaHMsI BBBICIIMX YUEOHBIX 3aBEICHHUSIX [0 PA3IMYHBIM (DU3HKO-
TEXHUYECKUM MUHKEHEPHBIM CIIEIUATbHOCTSIM.

B nporpamme onpenensiorcs IUIaHUPYEMbIE pe3ylbTaTbl OCBOCHUS Kypca (DU3HKU Ha
YpOBHE cpenHero oOmiero o0pa3oBaHUA: JMYHOCTHBIE, METalpeIMeTHbIe, NpeIMETHbIE (Ha
yriyonéHHoM ypoBHe). HaydHO-MeTo0JI0TMUecKO OCHOBOW Mjisi pa3palOTKH TpeOOBaHUM K
JUYHOCTHBIM, METANpEJAMETHbBIM U TNPEIMETHBIM pe3ylbTaTaM OOy4aromMuXcsi, OCBOMBIIMX
MporpaMMy cpeaHero oOuiero oOpa3oBaHMs Ha YriayOJIEHHOM YpPOBHE, SIBJISIETCS CHUCTEMHO-
NeSITeNbHOCTHBIN TOIXO/.

[Iporpamma BKIrO4aeT:

IUIaHUpYEMbIE pe3yJbTaThl OCBOCHHS Kypca (pu3uku Ha yriayOln€HHOM ypOBHE, B TOM
quclie IpeIMETHbIE PE3YIbTAThI IO ToJjaM 00y4YeHHUS;

cojiepaHue yaeOHoro peamera « Pu3uKay 1mo rojgamMm 00ydeHUs;

MpUMEPHOE TeMaTHYeCcKOoe MIaHUPOBAHHUE C yKa3aHUEM KOJIMYECTBA YAaCOB HA M3yYEHHE
KaXJIOHW TeMBbl HIIPUMEPHOM XapaKTEPUCTUKON ydeOHOU AeATENHHOCTH yUYAIINXCs, peaTu3yeMoi
MIPU U3YYEHHUH STUX TEM.

[IporpaMmma uMeeT NPUMEPHBIM XapakTep U MOXKET ObITh HCHOJIB30BaHA YUUTEISIMU
(bMBUKH 1T COCTABJICHHS CBOMX PA00UYUX MPOTPAMM.

[IpumepHas pabouasi mporpamMma He CKOBBIBACT TBOPUYECKYI0 MHMIIMATUBY YUHUTEIeH U
MPEIOCTABISIET BO3MOXHOCTH JUIA pead3allid Pa3IUYHbIX METOJAMYECKUX TMOJIXOA0B K
MpenojaBaHuio (QU3NKU Ha YrIIyONEHHOM YpPOBHE IMPU YCIOBUU COXpaHEHUS 00s3aTelbHOM
yacTu cojiepxaHus Kypca. KonnuecTBo 4acoB B TEMaTH4YECKOM IUIAHWPOBAHMM Ha H3Yy4EHUE
KOKJIOM TeMbl SBISETCS OPUEHTUPOBOYHBIM U MOXET ObITh H3MEHEHO Kak B CTOPOHY
YMEHBIIICHUS, TaK U YBEIMYEHUS B 3aBUCUMOCTU OT pealn3yeMbIX METOAMYECKUX MOIXOI0B U
YPOBHS MMOATOTOBJICHHOCTH YYalIUXCA.

Odu3nka Kak Hayka O HauOojee OOIMIMX 3aKOHaX IPHUPOJIBI, BHICTYHAs B KauecTBe
y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYHISCTBEHHBIM BKJIaJ B CHUCTEMY 3HAHHUHA 00
okpyxatomeM mupe. LKompHBI Kypc (DU3HKH — CHUCTEMOOOpA3YIOUIUN IJIsl €CTeCTBEHHO-
HAyYHBIX y4€OHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOLIECCOB U
SBJICHUW, U3y4aeMbIX XHMHeEH, Ouosorueit, Qusmueckoi reorpadueili U acTpoOHOMUEH.
Hcnonb3oBaHue U akTUBHOE MpUMEHEHHE (PU3MUECKUX 3HAHUI OMpeeNniio Xapakrep u OypHoe
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTUH B cepe IHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCa,
MIOJIy4eHUs1 HOBBIX MaTepUalIOB C 3a/laHHBIMHM CBOWCTBaMH U JAp. M3yueHue (UMK BHOCUT
OCHOBHOM BKJIaA B (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOM KapTHHbI MHUpa Yy4Yalluxcs, B
(dbopMHpOBaHUE YMEHUI NPUMEHATh HAYYHbIM METO/ MO3HAHUS MPH BBIOJHEHUH UMHU Y4eOHBIX
UCCIIEIOBaHU. Conepxxanue ITporpamMmsl HaIpaBJICHO Ha ¢dbopMupoBaHue
€CTEeCTBEHHOHAy4YHOH KapTHHBI Mupa ydamuxcs 10—I11 kimaccoB npu oOydyeHUU ux Qpunke
Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOrO mojaxonaa. IIporpamma
cootBercTByeT TpeboBanusM ®I'OC COO k miuaHUpPyeMbIM JHYHOCTHBIM, NMPEIMETHBIM H
MeTaIrpeMEeTHBIM pe3yabTaTaM 00y4YeHHs, a TAK)KE YUYUTHIBAET HEOOXOJUMOCTh pean3aiu
MEXIPEIMETHBIX CBsI3el (DU3MKU C €CTECTBEHHO-HAyYHBIMHU Y4eOHbIMU IpenMeTraMu. B Helt
ONPENENSIIOTCS OCHOBHBbIE IeIM M3y4deHUuss (U3MKM Ha YypOBHE CpeIHero ooOmero
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o0pa3zoBaHus, IJIAHUPYEMbIE pE3ylIbTaThl OCBOCHUSA Kypca (HU3MKH: JHYHOCTHBIC, MeETa-
npeaAMeTHbIE, IpeIMETHbIE (Ha 0a30BOM YpOBHE).

IIporpamma BKJIIOYAET:

MJIaHUPYEMBbI€ PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM UYHCIIE
IpeIMETHbIE PE3YyIbTaThl 110 TOJ1aM 00yUYEHHUS;

cojepkanue yueoHoro npeamera «Pusnka» mo rogaM o0yyeHus;

IIPUMEpPHOE TEMAaTHMYECKOE IIJAaHUPOBAHHWE C YKAa3aHMEM KOJMYECTBa YacOB Ha
U3y4YEHUE KaK/JIO0W TEMbl U IPUMEPHON XapaKTEPUCTUKONW y4eOHOM NESATENbHOCTH ydalluxcs,
pealn3yeMou Py U3yYEHUH ITUX TEM.

[Iporpamma MoKeT OBITh MCIOJIb30BaHA YUUTEJSIMU KAaK OCHOBA JJIsl COCTaBJICHUS
cBoux pabouunx mnporpamm. Ilpu paspaboTke pabouell mnporpamMMmbl B TEMATHYECKOM
IJJAHUPOBAHUM  JIOJDKHBI OBITH YYT€HBl BO3MOXKHOCTH MCIOJIb30BAHUSI DJIEKTPOHHBIX
(uudpoBbix)  oOpa3oBaTeIbHBIX  PECYpCOB,  SABIAIOIMIMXCS  y4eOHO-METOIUYECKUMU
MarepualiaMi (MYJIbTUMEAUNHBIE NPOTpaMMBbl, JJIEKTPOHHbIE YYEOHUKM M 3aJayHUKH,
AJIEKTPOHHbIE OMONMOTEKH, BUPTyalbHbIE JA0OPAaTOPUU, UTPOBBIE MPOrPaMMbl, KOJUIEKLIUH
HUPPOBBIX 00pa30BATENbHBIX PECYpPCOB), PEATU3YIOIIUMHU JHUJIAKTHYECKHE BO3MOKHOCTHU
UKT, conepkanne KOTOPHIX COOTBETCTBYET 3aKOHOAATEIbCTBY 00 0Opa3oBaHuM.

[IpumepHas pabouas nporpaMmma He CKOBBIBA€T TBOPUYECKYIO MHUIIUATUBY yUUTENeld U
MPEJOCTaBIsAET BO3MOXKHOCTH JUISl peaju3aluu Pa3IudHbIX METOJAMYECKHUX TIOJXO0J0B K
opranu3anuu oOyuyeHus Gpu3nke npu ycIOBUU COXpaHEHUs 0043aTeIbHON YacTH COJIepKaHUA
Kypca. KonauyecTBo 4acoB B TeMaTHUYECKOM IUIAHUPOBAHUM Ha M3YyUYEHHE KaXIOM TeMbI
SBJISETCS OPUEHTUPOBOUYHBIM M MOKET OBITh U3MEHEHO KaK B CTOPOHY YMEHBUIEHHUS, TaK U
YBEJIUYEHUS] B 3aBUCHUMOCTH OT peEalU3yeMbIX METOJAMYECKUX TMOAXOJ0B U YPOBHS
MOJATOTOBJIICHHOCTH YJallluXcsl.

Ou3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX HPHUPOJBI, BBICTYNAas B KayecTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHCTEMYy 3HaHHil 00
okpyxatomeM wmupe. HIKompHBI Kypc (U3MKH — CHCTEMOOOpa3yIOMU i €CTeCTBEHHO-
HAyYHBIX y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U
SBJICHUHM, W3y4aeMbIX XUMHUEH, Ouosiorueit, ¢usndeckol reorpadueii W acCTPOHOMHEH.
Hcnonb3oBaHue M axkTHUBHOE MNpuUMEHEHHEe (GU3NYECKHX 3HAHWM OINpeAessieT XapakTep H
pa3BUTHE PA3HOOOPA3HBIX TEXHOJIOTUN B cdepe dHEPreTUKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA,
MOJIyUYeHHUSI HOBBIX MaTepUajoB C 3a/JlaHHBIMM CBOWCTBaMH U Jp. M3yuenuwe (u3uKu BHOCUT
OCHOBHOH BKJIaJ B (QOPMHUPOBAHUE €CTECTBEHHO-HAYYHON KapTUHBI MHpa Yydalluxcs, B
(dbopMupoBaHHe YMEHUI MPUMEHITh HAY4YHBIH METO/I MO3HAHUS MIPH BHITIOJHEHUH UMH Y4eOHBIX
HUCCJIEJOBAHUMN.

B ocHOBy kypca ¢Gu3MKM cpenHEd IIKOJbl TMOJOXKEH psA UACH, KOTOPhIE MOYKHO
paccMaTpuBaTh Kak MPUHIUIBI €r0 OCTPOCHUS.

Hoen uyenocmuocmu. B cCOOTBETCTBUM C HEW KypC SIBJIETCS JIOTMUECKU 3aBEPUIEHHBIM,
OH COAEPKUT MaTepHall U3 BCeX pa3fenoB (hM3UKH, BKIIOUAET KaK BOMPOCHI KIACCUYECKOU, TaK U
COBPEMEHHOU (PHU3UKH.

Hoen zenepanuzayuu. B cooTBeTcTBUM C Hell Marepuan Kypca (U3MKH OOBbEIMHEH
BOKPYT (u3nueckux Teopuil. Benymum B kypce siBasercs (GopMupoBaHHE MPEICTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€PHH, BELIECTBE U IOJIE.

Hoen  c2ymanumapuzayuu. EE  peanmsanys  NOpeanojaraeT  UCIHOJb30BaHUE
T'YMaHUTApPHOTO TNOTEHLIHaNa (PU3NYECKOM HayKH, OCMBICICHHE CBS3M pPa3BUTUSA (DUBHMKH C
pa3BUTHEM OOIIECTBA, a TAKXKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTHYECKUMU
poOIeMaMHu.

Hoesa npuxnaonou nanpaenennocmu. Kypc QU3MKM Tpennojaraer 3HaAKOMCTBO C
LIIMPOKUM KPYTOM TEXHHYECKMX M TEXHOJIOTMYECKUX NPHIOKEHUM H3y4EHHBIX TEOpUH U
3aKOHOB.

Hoesn 3xonozuszayuu peannsyercss NOCPEACTBOM BBEJIEHUS DJIEMEHTOB COJEpKaHU,
MOCBSIIEHHBIX 3KOJIOTMYECKHMM MpoOjIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C pa3BUTHEM
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TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYKJICHHS MPOOJIEM pallHOHAIEHOTO MTPUPOONIONB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CTepXHEBBIMH JIEMEHTAMU Kypca (U3UKH CpEIHEH IIKOJBI SBIAIOTCS (PU3MUYECKHE
Teopun ((popMHUpoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOSHHs (PU3NUECKON TEOPHH, POJIH
(GyHIaMEHTAJIBHBIX 3aKOHOB W TPHHLMUIIOB B COBPEMEHHBIX IIPEACTABICHUSAX O TMPUPOJE,
IpaHuLaX IPUMEHUMOCTU TEOPUM, Ui ONMCAHUS ECTECTBEHHO-HAYYHbBIX SIBJIEHUH U IPOLIECCOB).

CurcTeMHO-/1eTeIbHOCTHBIN MOAX0/1 B Kypce (PM3UKH peanu3yercs Mpex/ie BCEro 3a CUET
OpraHu3aluy SKCIIEPUMEHTAILHON NEesITeIbHOCTH oOydatommxcs. s 6a30Boro ypoBHS Kypca
(U3UKH— 3TO HCHOJB30BAHUE CHUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX IKCIIEPUMEHTOB U
1a0opaTOpHBIX PabOT, KOTOpHIE B MPOTrpaMMe OOBEIMHEHBI B OONIWI CIUCOK YYCHHMYECKUX
MpaKTUYeCKUX paboT. BeineneHue B yKa3aHHOM IEpeYHE JIAOOPaTOPHBIX padoT, MPOBOIMMBIX
JUIS. KOHTPOJISL M OLIEHKH, OCYHIECTBIISIETCSA YYaCTHUKAMH 00pa30BaTEIbHOIO MPOIEcCca UCXOIS U3
OCOOEHHOCTEH TEMaTHYEeCKOro IUIAHWPOBAHMUS W OCHalleHus kaOuHeta ¢usuku. Ilpum 3Tom
obOecrieunBaeTcsl OBJIaJIeHHE OOy4JalOUIMMHUCS YMEHHMSIMH HPOBOAMTH KOCBEHHBIE H3MEpEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PHU3UYECKHX BEJIMYMH U IIOCTAHOBKY OIIBITOB IO IPOBEPKE
MPEI0KEHHBIX TUIIOTE3.

Bonbiioe BHUMaHue yAEISETCS PEIIEHNI0 PACUETHBIX U KaUeCTBEHHBIX 3a1a4. [Ipu sTom
JUIS pacyE€THBIX 3a]1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJENBIO,
MO3BOJISIFOIINE TPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaKk U UHTErpupys 3HaHUS U3 pa3HbIX pa3aeioB. J{Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIISIOTCS. 3a/laHusl Ha OObBSCHEHHWE NpPOTeKaHWs (QU3MYECKHX SBICHUM U TPOIECCOB B
OKpYXarolen >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENH ISl CUTYalldd TMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

HopmaTuBHbBIe, KOHUENTYyaJlbHble W HHbIE OCHOBBI /Isi pPa3padoTKu padoyei
NporpaMmbl yueOHOI0 MpeaMeTa:

®enepanpubiii 3ak0H PO ot 29.12.2012 Ne 273-d3 «O6 o6pazoBanuu B Poccuiickoit
denepanuny» (C IBMEHEHUSIMU M JIOTIOJTHCHHUSIMHU ) ;

[Tpuka3z Muno6pazoBanus P® ot 17.05.2012 Ne 413 «O06 yrBepxaeHuu (heaeparbHOTO
rOCyJapCTBEHHOTO 00pa30BaTEIBLHOTO CTAaHIApPTa CpeaHero oOmero oOpa3oBaHus» (C
M3MEHEHUSIMU U JOTIOJIHEHUSIMU );

[Ipukaz MunnpocBenienus Poccum ot 23.11.2022 Ne 1014 «OO0 yTBepKICHHUH
(benepanbHOl 00pa30BaTENbHOM MPOrpaMMbI CPEHEr0 00IIero 00pa3oBaHUNY;

[IpumepHass ocHOBHast oOpaszoBaTeibHasl MporpaMma CpeJHero oOIIero oOpa3oBaHMUS,
onobpeHHoi peuieHrneM PenepalibHOTO Yy4eOHO-METOANYECKOr0 OOBEAMHEHUS MO OO0IeMy
obOpazoBanuto (mpotokoa oT 28 utons 2016 1. Ne 2/16-3);

[Ipukaz MunnpocBemenuss P® ot 11 nmekabps 2020 roma Ne 712 «O BHeceHHHM
U3MEHEHHUII B HEKOTOphIe (QenepalbHble TOCYIapCTBEHHBIE O00pa3oBaTelbHbIE CTaHAAPTHI
oOm1ero o6pa3oBaHus MO BOIIPOCAM BOCIUTAHUS 00YUaIOIIUXCSI;

[Ipuka3 Munnpocsemenus P® ot 15.03.2021 Ne 115 «O6 yrBepxkaenun I[lopsaka
OpraHM3allii W  OCYUIECTBJICHHUA  OOpa3oBaTeNbHOM  JESATENBHOCTH 1O  OCHOBHBIM
o0mreo0pa3oBaTenbHbIM MIPOrpaMMaM — 00pa30BaTeNbHBIM MpoTpaMMaM HaudaabHOrO OOIIEro,
OCHOBHOTO 00111eT0 U cpeaHero obmero oopazoBanus (pexa. ot 07.10.2022);

IlocTanoBnenune I'maBHOro rocynapcTBEHHOro caHuTapHoro Bpada oT 28.09.20 Ne 28
«O6 yrBepxxneHun canutapHbix npasuil CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOIOTUYECKHE
TpeOOBaHUSI K OpraHU3allid BOCIHUTAaHUS W OOy4YEHHS, OTIbIXa U O3J0POBICHHUS JAeTed U
MOJIOZIEIKI Y,

ITpuka3 Munnpocsemenus P® ot 06.09.2022 rona Ne804 «OO6 yTBep»A€HUU MEpeyuHs
cpeacTB OOy4yeHHMS W BOCIHUTAHUSA, COOTBETCTBYIOIIMX COBPEMEHHBIM YCIOBHUSM OOydeHUs,
HEOOXOMMBIX TPU OCHAIICHWH OO0Ie00pa3oBaTeIbHBIX OpraHU3alluii B LENSAX peaau3aluu
MEpPONIPUATUH  TOCyHapCTBeHHOM  mporpammbl  Poccuiickoin  ®depepanum  «Pa3Burue
o0Opa3oBaHus», HANIPABJIEHHBIX Ha COACUCTBUE CO3/aHUIO (co3aaHue) B cyobekrax Poccuiickoit
denepaniii  HOBBIX (JIOTIOJTHUTEIBHBIX) MECT B 00IIe00pa30BaTENbHBIX OpPraHU3AIMSIX,
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MOJCPHUBAIMI0 HHPPACTPYKTYpPhl 00IIEro oOpa3oBaHUs, IIKOJBHBIX CHCTEM O0Opa30BaHUS,
KpuTepueB ero (QopmupoBaHus H  TpeOOBaHUI K (YHKIHMOHAIHHOMY OCHAIICHUIO
0011e00pa30BaTeNbHBIX OPraHU3alHi, a TAKXKe OTPEIeIEHUH HOPMAaTHBA CTOMMOCTH OCHAIIICHU
OJTHOTO MecTa 00Y4arOIIErocs yKa3aHHBIMU CPEICTBAMH OOYUSHHS U BOCTIUTAHUY,

Konnenuust npenogaBanus ydeOHoro mpenmera «®Pusuka»» (yTBepXkKaeHa pelIeHUEM
Komnernun Munucrepcrsa npocsenieans PO ot 3 nexadps 2019 r. NelIK-4BH);

[MpumepHas pabouass mporpamMma cpemHero oomero oopasoBanus «Dwusukay (0a30BBIMA
YPOBEHB), 0J00peHa pemnicHueM (eAepabHOT0 y4eOHO-METOMUYECKOTr0 OOBEAMHECHUS TIO
obmiemy oOpa3oBaHuio MHCTHTYTa pa3BUTHS CTpaTeruu oOpa3oBaHus, Poccuiickol akaaeMuw
oOpa3zoBanwusi, mpotokoi 8/22 ot 14.10.2022 r.

VYcraB YHUBEPCUTETA, JOKAIbHBIE aKThl Y HUBEPCUTETA.

[Iporpamma HacTtosero ydeOHOTO TMpeaMeTa pa3paboTaHa Ha OCHOBE INPUMEpPHOMN
paboueit TporpamMmbl cpenHero oomiero oOpa3oBaHus 1O ydeOHOMY mpeaMeTy«Dusnka»
(6a3oBBIii  ypoBeHb) IS 00pa30BATENbHBIX  YUPSKACHUH, PEATH3YIOUIMX OCHOBHBIC
00pasoBareabHbIC MPOTPAMMEBI CPETHEr0 001ero 00pa30BaHMsL.

[Iporpamma  HacTosimero yd4eOHOTO  TpeAMEeTa  peaju3yeTcs TIpH  [TOMOIIN/C
WCTIOTB30BAaHUEM CIIENYIONUX YIEOHO-METOANYECKUX Pa3paboTOK (KOMILIEKCOB):

1. KacpsHoB B.A. ®usuka. 10 xinacc. bazoseriii ypoBenb. Yueonuk. M.: Jlpoda, 2021. —
300 c.

2. KacesnoB B.A. ®m3uka. 11 kinacc. ba3oserit ypoBenb. YueOnuk. M.: Ilpoda, 2019. —
228 c.

O01mas xapakTepucTHKa Y4eOHOro npeamera

Hemn u 3agaum  u3ydeHust OCHOBHBIMM ~ [IEJSIMH ~ M3y4YeHUs (QU3UKKH B  00meM
y4eOHOro npeamera 00pa3oBaHUM SIBIISIOTCS:

— (dopMUPOBaHKHE MHTEPECA M CTPEMJICHUS 00YyJaIOMUXCs
K  HAy9HOMY  HM3YYCHHIO  TPUPOIBI,  pa3sBUTHE  HX
WHTEJUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

— pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIC IMO3HAHHMS
U (HopMUpOBaHHE HCCICIOBATEIBCKOTO  OTHOMICHHS K
OKPYKAIOIIUM SIBJICHUSIM;

— (¢opMHpOBaHHWE HAYYHOTO MHPOBO33PEHHUS  Kak
pe3yabTata W3y4eHHS OCHOB  CTPOCHHS  MAaTepUH |
(hyHIaMEHTATBHBIX 3aKOHOB (DPU3HKU;

— ¢opMmHpOBaHHWE YMEHHH OOBICHATH SIBJICHHUS C
UCIOJIb30BaHUEM  (PM3MYECKUX  3HAHMH W HAYYHBIX
JI0Ka3aTeNbCTB;

— (GOpMHUpOBAaHUE TPEIACTABICHUNA O POJIH (UIUKU IS
Pa3BUTHSI IPYTUX €CTECTBECHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHue OSTUX Ielield  oOecreurBaceTCs pelieHHEeM
CIIEAYIOIIMX 3a/ad B IpoLecce H3y4yeHHsl Kypca (PU3MKM Ha
YpOBHE CpeHEro 00IIero 06pa3oBaHus:

— npuoOpeTeHre CUCTEeMbl 3HAaHUH 00 00ImUX (U3NUECKUX
3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHsX, BKIIOYAs MEXaHHKY,
MOJIEKYISIpHYIO  (QU3UKY, DJIEKTPOAMHAMHUKY, KBAaHTOBYIO
(U3UKY U IIEMEHTHI aCTPO(PHU3UKY;

— (¢opMHpOBaHHE YMEHHUH MPHUMEHSATh TEOPETUYECKHE
3HaHUS Uil OOBSCHEHUs (PU3MUYECKUX SIBICHUH B MPHUPOJE U
JUIL TIPUHATUS TMPAKTUYECKUX pPELICHHH B IOBCEIHEBHOM
KU3HU;

— OCBOEHHE CII0COOOB peIIeHHUs] pa3IHyYHbIX 3a]1ad C SIBHO
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3aJaHHON (U3NYECKON MOJENbIo, 3a7ay, MOAPa3yMEBAIOIINX
CaMOCTOATENbHOE CO3AaHne (U3NYECKON MOJENH, aJeKBaTHOU
YCIIOBUSIM 3aJiauu;

— IIOHHUMAaHUuEC (1)I/IBI/I‘ICCKI/IX OCHOB U IMPUHIUIIOB I[ef/'ICTBI/ISI
TCXHHUYICCKUX yCTpOfICTB U TCXHOJIOTMYCCKHUX IMPOLECCCOB, HUX
BIIMSIHUS HA OKPYXKAIOIIYIO CPENy;

— OBJIQJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS
U TpoBeACHUS (PU3MYECKHX OKCIEPUMEHTOB, aHalu3a U
UHTEpIpPETalM HHPOPMAIMH, ONPEICICHUS JIOCTOBEPHOCTU
MOJIyYEHHOTO pe3yJbTaTa;

— CO3/laHu€ YCJIOBMM JUIsl pa3BUTHSI YMEHHIl MPOEKTHO-
MCCIIEIOBATENBCKOM, TBOPUYECKOM AEATEIBbHOCTH.

Me)l(ﬂpe}]MeTHble CBHA3N

Meswcnpeomemmusie nouaAmus, C6A3aHHLIE C U3YUEHUEM
Memo006 HAyYHO20 NO3HAHUA: SBICHUE, HAYyYHBIH (aKT,
runoTtesa, pu3nveckas BeIMUMHA, 3aKOH, TeOopusi, HaOI0ICHHE,
9KCIEPUMEHT, MOJIETUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuka: peUICHUE CUCTEMbl YpaBHEHUM; JMHEWHAas
¢bynkuus, mapaboia, rumepOosia, UX Trpa@UKd U CBOICTBA;
TPUTOHOMETpUUYECKHE (PYHKIUU: CHHYC, KOCHHYC, TaHIEHC,
KOTAQHT'€HC; OCHOBHOE TPUTOHOMETPUYECKOE  TOXKJIECTBO;
BEKTOPbl M UX MPOEKIUU Ha OCU KOOpPJUHAT, CII0KEHHE
BEKTOPOB, TPOW3BOJIHBIE 3JEMEHTAPHBIX (YHKITUW; TMPU3HAKU
MoA0OHsI TPEYroJIbHUKOB, OIpENEeNIeHNEe IUIOMAAN TJIOCKUX
buryp u o6néma Ter.

Buonozua: mexaHmdeckoe IBUKEHHE B JKUBOW TMPHUPOJE,
muddy3us, ocMOC, TEIIOOOMEH J>XHBBIX OpPraHW3MOB (BHIIbBI
TEIUIONEepelaud, TEIUIOBOE PpABHOBECHE), DIIEKTPUYECKHE
SBIIGHUSI B JKUBOM mpupoje, KojebareiabHble ABWKECHHS B
JKUBOW MPHUPOJIE, ONTHYECKUE SBJICHUA B >KUBOM MPHUPOJE,
NeicTBUE paualliy Ha )KUBbIE OPIraHU3MBI.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB
U MOJIEKYJ, MOJIb BEIECTBAa, MOJIApHAs Macca, TeIJIOBbIe
CBOMCTBa TBEPABIX TeJl, JKUIKOCTEH U Tra3oB, DJIEKTPUUYECKUE
CBOMCTBAa  METaJUIOB, OJEKTPOJIUTHUYECKAs  JAUCCOIMAIMS,
raJibBaHHKa, CIIEKTPAIbHBIN aHAIU3.

Teozpagpusa: BAOKHOCTH BO3JAyXa, BETPH, OapoMmerp,
TEPMOMETpP, MarHUTHBIE MOJIIOCa 3eMIIM, 3aJIeKH MAarHUTHBIX
pyad, GoTochéMKAa 3eMHOM TMOBEPXHOCTH, MIpEJCKa3aHue
3eMJICTPSACEHUH. .

HuaTerpanuss ¢ BHEYPOYHOH
JeATeJbHOCTbI0, B  TOM
4yucJie NPOEeKTHOM

Brinmonnennsie ydqalmuMHuCAaA HUHIAWUBUAYAJIBHBIC W T'PYIIIIOBBIC
IMPOCKTBI MOT'YT OBITH npeaACTaBJICHbI Ha KOHq)epeHI_II/IHX n
KOHKYypCax pa3jiIndHOIo YpPOBHA («quHHe 6y)1y1uero»,
((Me)errI/IOHaJ'ILHaH MHOFOHpO(bI/IJ'IBHaH OJIMMIIMaaa
IIKOJIBHHUKOB, «Me)KI[yHapOI[HBIe 06p830BaTeJ'IBHBIe
JAUCTAHIIUOHHBIC KOHKYPChHI «OauMnucy u I[p)

®opMbl OPraHu3anuM 06pa3oBaTeIbLHOIO NpoLecca Mo y4eOHOMY IpeIMeTy,
NpeANnoYTUTeIbHbIE (POPMBbI KOHTPOJISI H OLlEeHKH

OcHoBHas ¢opma OpraHuzaluu
00pa30BaTENILHOIO Mpoliecca Mo

Ypok B 0uHOM, OHJIAlH U odraitH popmaTax




y4eOHOMY MpeIMETY

Tunel 3aHaTUN Ypoku ¢popMuUpOBaHHA HOBLIX 3HAHMH (YPOK-JIEKLIHS,
B TOM 4HCI€ C HCHOJIb30BAHMEM  JAMCTAHIIMOHHBIX
00pa3oBaTe/IbHBIX TEXHOJIOTHIA.);

Ypokun  npuMeHeHMHd  3HAHMHA HAa  NPaKTHKe
(KOMOMHHMPOBaHHBI YPOK, YPOK pEIICHUs 33/1a4, YpPOK-
BBICTYIJICHUE C JIOKJIAJOM, B TOM YHCIIE C MCIOJIb30BAHUEM
JIMCTaHIIMOHHBIX 00Pa30BATEILHBIX TEXHOJIOTHIA.);

Ypokn noBTOpeHHUH, CHCTEeMATH3AlUH H 00001eHHsA
3HAHUI, 3aKpenJieHusi yMeHuil (KOMOMHUPOBAHHBIN YPOK, B
TOM 4qHUCIIe c UCIOJIb30BaHUEM  JMCTAHIMOHHBIX
00pa3oBaTebHBIX TEXHOJIOTHH);

Ypokn KOHTpPOJISI M NPOBePKH 3HAHUI M yYMeHMH
(ypoK-TecTupoBaHUE; YPOK - KOHTPOJIbHAs paboTa).

Bunet u ¢opmbl KOHTpoist U Buabl KOHTpOJIsS:
OLICHKH 3HaHUM, YMEHUI mexkywui:
00yJaroIuXxcst BXOJHOM, TOYPOYHBII, TEMAaTHYECKHU;

NPOMENCYMOUHASL AMMeCMAayUsl:

mo pesyibraraMm Tekymiero koutpois (10 kmace, I
nonyroaue; 11 knacc, lu llmoxyroaue);

tectupoBanue (10 knacc, Il momayromue)

D opMbI KOHTPOJISL:

paboTa Ha ypoKe, BBICTYyIUIECHHE C JIOKJIQJOM,
TECTUPOBAaHUE, KOHTpOJbHas paboTa, B TOM 4YHUCIE C
UCII0JIb30BaHUEM JIMCTaHIIMOHHBIX 00pa30oBaTeIbHBIX
TEXHOJIOTHH.

Mecto yueOHOro npeamera/kypca B yueonom miane OOII COO
VYueonniii npeamer «Pusuka» B yueoHoMm miane OOII COO sBisercss 00s13aTeIbHBIM
y4eOHBIM MTPEAMETOM 00yJaIOIIUXCS.

O6beM yuebHOro npeMeTa/Kypea U pacipeielIeHUe ero
1o rojiam (Kiaccam) o0y4eHus

Ton OO0111ee KOJIMYECTBO YacOB HenenbHas Harpyska B 4acax
oOyueHus1/Kiacc

Iron/10 kiace 68 2

2 ron/11 xiace 68 2

Onenka pesynbratoB ocBoeHus OOII COO mno yuebHOMy mnpeamery «®Puznka»
IIPOBOJUTCS B COOTBETCTBUM C IYHKTOM «CHcTeMa OLICHKM JOCTHMIKEHHMS IUIAHHPYEMBIX
pe3yiabTaTOB  OCBOGHHMS OCHOBHOH 00pa3oBaTelbHOM MpOrpaMMbl  CpPEIHEro  OOIIero
oOpazoBanus» 1eneBoro pazgena OOIl COO u «llonoxxkeHneM O TEKyLIeM KOHTpoJe
YCIIEBAEMOCTH U MPOMEXKYTOYHON aTTecTalluy OOydaroIIMXCsl M0 OCHOBHOW 00pa3zoBaTeIbHOM
nporpamMme cpeanero obdmiero oopazoBanusi B ®I'BOY BO «Tam00BckHil TOCyIapCTBEHHBIN
yHuBepcuteT uMeHu I'.P. /lep:kaBuHay.

@opMBl KOHTPOJIS U OLICHKM 3HAHWN M YMEHHMI B paMKax MPOMEXKYTOYHOU arrecTanuu
onpenenstorces yueoHsM wianom OOIT COO.




I[GMOHCTpaI_[I/IOHHBIe BapHUaHTbl KOHTPOJbHO-U3MCPUTCIIbHBIX U OLICHOYHBIX MATCPUAJTIOB

IIPUBEACHBI B IPUJIOKEHUH 1 K JaHHOH Mporpamme.

2. INTAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O IITPE/IMETA

Obpa3zoBarenbH [1nanupyemble pe3yiabTaThl Paznen(s1)/
bIC PE3YJIbTaTHI, ba3oBrlit ypoBeHb riiaBa(bl) W/WIH
B T.4. C Y4E€TOM Tema(bl)
paboueit y4eOHOTO
MIPOrpPaMMBbI npeaMera
BOCTIMTAHUS

JInuHOCTHBIE I'pasicoanckoe 6ocnumanue: Hayunsiii Mmeton

— c(popMUPOBAHHOCTH rpakTaHCKOH TIO3UITUU
oOyyaronierocs Kak aKTHUBHOIO U OTBETCTBEHHOIO
YJIeHa POCCUICKOTO O0IIECTBA;

— MPUHATHE TPaJIUIIHOHHBIX 0011eYeTI0BEUECKUX
T'YMaHUCTHYECKHUX U JIEMOKPATHUCCKUX [ICHHOCTEH;

—TOTOBHOCTh BECTU COBMECTHYIO JI€ATEIbHOCTH B
WHTEpecax TpaKJaHCKOro OOIecTBa, y4acTBOBaTh B
CaMOYNpaBJI€HUU B IIKOJE M JIETCKO-FOHOILIECKUX
OpraHu3aIusIX;

— yMEHHE  B3aUMOJIEHCTBOBaTH C  COLMAJIbHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX QYHKUUIMH U
Ha3HAYEHUEM;

—TOTOBHOCTh K TYMAaHUTapHOM MW  BOJIOHTEPCKOU
NeSITEIbHOCTH.
Ilampuomuueckoe éocnumanue:
— chOpPMHUPOBAHHOCTH POCCHUICKOM TpaXJaHCKOM
UJCHTUYHOCTHU, TAaTPUOTHU3MA;
— IIEHHOCTHO€  OTHOIIEHHE K  TOCYJapCTBEHHBIM
CHUMBOJIaM; JIOCTIDKEHHUSM POCCHUHCKHUX Yy4YEHBIX B

ob6sacTy GU3UKH U TEXHHUKE.
/lyxoeHno-npascmeennoe ocnumanue:

— c¢(hOpMUPOBAHHOCTH HPaBCTBEHHOTO
ATHYECKOTO MOBEIICHHUS,;

— CIIOCOOHOCTh ~ OIICHMBATh CHUTYAllMI0O H TPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUECHTHPYSACh HA MOPAIbHO-
HPaBCTBEHHBIC HOPMBI W IICHHOCTH, B TOM YHUCIE B
JeSITEIIbHOCTH YYEHOTO;

— OCO3HAHHE JIMYHOTO BKJIAJIA B TIOCTPOCHUE YCTOMYMBOTO
Oyny1iero.

Acmemuueckoe 6ocnumanue:

— ACTETUYECKOE OTHOIICHHE K MUPY, BKIOYAs ICTETUKY
HAYYHOTO TBOPYECTBA, MPUCYIIEr0 (PU3NIECKON HayKeE.
Tpyoosoe éocnumanue:

— MHTEpeC K pa3iuyHbIM cdepaM npodhecCHOHATLHON
JeITEIBHOCTH, B TOM YHCJIC CBSA3aHHBIM C (DU3UKOU U
TEXHUKOW, yMEHHE COBEpIIATh OCO3HAHHBIM BHIOOP
Oymymieil mpodeccu M peann30BBIBATH COOCTBEHHBIE
KU3HCHHBIC TUIaHBI,

—TOTOBHOCTh M CIIOCOOHOCTH

CO3HaHUA,

K oO0Opa3oBaHHI0O U

ITO3HAHMS
IIPUPOIBI
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camo00pa3oBaHuI0 B 00MacTH (U3MKU HA MPOTSHKEHUH
BCEU JKU3HU.
Axonozuueckoe eocnumanue:

— ¢(hOpMUPOBAHHOCTD IKOJIOTHYECKOI KYJIBTYPHI,
OCO3HAHHME TJOOATBPHOTO XapakTepa HKOJIOTUYECKUX
npo0rem;

— IUIAHMPOBAHME M  OCYUIECTBJICHUE  JICHCTBMA B
OKpYXKalolllel Cpelle Ha OCHOBE 3HAHUS LEJeil
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

— pacIIMpeHue OmbITa JESITEIbHOCTH 3KOJIOIMYECKOMN
HAIpPaBJIEHHOCTH HAa OCHOBE HMMEIOIIMXCS 3HaHUM IO
¢duzuke.

Ilennocmu nayunozo nosnanus:

— c(popMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUS
(u3nuecko HayKu;

—OCO3HAaHUE  IIEHHOCTM  HAy4yHOM  JESTEIbHOCTH,
FOTOBHOCTb B Tpollecce  U3yyeHuss  QU3UKH
OCYILIECTBIISITh  NMPOEKTHYIO M  HCCIEN0BATENbCKYIO
NesITeNIbHOCTh MHJIMBUTYyaJIbHO U B TPYIIIIE.

B mpouecce MOCTHKEHHS JHMYHOCTHBIX pPE3yIbTaTOB

OCBOEHHS MPOTPAMMBI CPETHET0 OOIIEro 00pa3oBaHUs TIO

¢buznke y oOyuaromuxcs COBEPILIEHCTBYETCS
IMOYUOHATLHBILLL uHmeinnexkm, HpeAnoIaraonui
c(hOopMUPOBAHHOCTD:

— CAMOCO3HAKU, BKIFOYAIONIETO CIIOCOOHOCTh TIOHMMATh
CBOE SMOIIMOHATILHOE COCTOSIHUE, BUJICTh HAIpPaBICHUS
pa3BUTHSA COOCTBEHHOW 3MOIMOHAILHOUN cepbl, OBITH
YBEpPEHHBIM B cebe;

— camope2yiupo6anusi, BKIIOYAIONIETO CaMOKOHTPOJIb,
yMEHUE TPHHUMAaTh OTBETCTBEHHOCTh 3a  CBOE
TIOBEJICHHE, CIIOCOOHOCTD alanTHPOBATHCS K
SMOILIMOHAIBHBIM HM3MEHEHHSIM W TMPOSBISITH THOKOCTD,
OBITh OTKPBITHIM HOBOMY;;

— GHYymMpenHell Momuéayuu, BKIIOYAIONICH CTPEeMIICHHE K
JNOCTIDKCHUIO  [eMH W YCIexy, OTITUMU3M,
UHHUIIMATUBHOCTh, yMEHHE JICWCTBOBATh, HCXOISI W3
CBOMX BO3MOKHOCTEH;

— omMnamuuy, BKIKOYAIONICH  CIIOCOOHOCTh  TOHHUMATh
SMOIIMOHAIBHOE COCTOSTHUE JPYIUX, YYUTHIBATH €r0 pU
OCYIIECTBIICHHH OOIICHHUS, CIIOCOOHOCTh K COYYBCTBHUIO
U COTEPEKUBAHUIO;

—  COUUANIbHBLIX HABBLIKO6, BKIKOYAIOIINX CHOCO6HOCTB

BBICTPanWBaTh OTHOIICHUS C JPYTUMHU JTIOAbMHE, 3200 TUThCH,

MPOSBIISATH MHTEPEC U pa3pemaTh KOHQIUKTHL

MeranpenmeTH
bIE

YHuBepcaabHbIe NO3HABATE/IbHbIC 1CHCTBUSA
bazoevie nozuueckue oelicmeus:

— CaMOCTOSITeNTbHO (OPMYIUPOBATh U AKTYyaIU3HPOBATH
mpo0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— ONPENENATh LEIN ACSITeIbHOCTH, 33/1aBaTh NapaMeTphl
U KPUTEPUU UX JIOCTUKEHUS;

— BBISIBJIATh ~ 3aKOHOMEPHOCTH U NPOTUBOpPEUUsS B

Hayunbiii Mmeron
[TO3HAHUS
IIPUPOBI
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paccMaTpuBaeMbIX (PU3HUECKUX SIBICHUSX;

— pa3pabareiBaTh IUTAH PEMICHUS TPOOJIEMbI C Y4ETOM
aHanan3a HMEIOIINXCS MaTepuaIbHbIX u
HEMAaTepUaJIbHBIX PECYPCOB;

— BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YyJIbTATOB IIEJISM, OLICHHBATh PUCKH
IIOCJICICTBUM NEATCILHOCTH;

— KOOPJIMHUPOBATh W BBIMOJHATH pPabOTy B YCIOBHUSX
peasbHOTO0, BHUPTYaJIbHOTO M KOMOWHUPOBAHHOTO
B3aUMOJCHUCTBUS;

—pa3BUBaTh KpPEATUBHOE MBIIUICHHE TIPU PEHICHUU
YKU3HEHHBIX TIPOOIIEM.
bazoevie uccneoosamenvckue oeiicmeus:

—BJIAJIETh ~ HAYYHOM  TEPMHUHOJIOTHEH,  KIFOUYEBBIMHU
TOHATUSIMH ¥ METOJIaMU (PU3UIECKON HAYKH;

—BJAJCTh HaBBIKAMHU  Y4eOHO-HCCIEAOBATEIbCKON U
MIPOEKTHOM  J€ATENbHOCTH B  oOnactu  (U3UKY;
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY
MOMCKY METOJIOB pemieHus 3ama4  (PU3nIecKoro
COJICpXKAHUSA, TPUMEHEHUIO  PA3JUYHBIX  METOJIOB
TTO3HAHUS;

— BJIQ/ICTh BUJIAMHU JICATEIBHOCTH IO MOJYyYEHHUIO HOBOTO
3HaHUS, €ro WHTEPHpeTalnu, TMpeoOpa3oBaHUI0 W
MIPUMEHEHHIO B PA3IUYHBIX YUEOHBIX CUTYallUAX, B TOM
YuCJe TPU CO3/JaHUHM YYEOHBIX TPOEKTOB B 0O0JACTH
(N7637147

— BBISIBIIATD MIPUYUHHO-CJICICTBEHHBIE CBS3U u
aKTyaJIM3WpOBaTh 3a/Jady, BBIJIBUIATh THUIIOTE3y €&
peuieHusi, HaxOIUTh apryMEHThl I JOKa3aTelbCTBa
CBOUX YTBEpXICHUH, 3a1aBaTh IMapaMeTpbl U KPUTEPUU
peuieHus;

— aHAJIM3UpPOBATh MOJYYEHHBIE B XOJI€ PELICHUS 3aJa4u
pe3yibTaThl, KPUTHUYECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

—CTaBUTb U (POPMYIHPOBATH COOCTBEHHBIE 3a/Ja4ll B
00pa3oBaTeNbHON /IEATENbHOCTH, B TOM 4YHUCIE MpH
U3y4eHUU (HU3HKH;

—/1aBaTh OLEHKY HOBBIM CHUTyalusIM, OLICHUBaTh
PUOOPETEHHBIH OIIBIT;

— YMETh MEPEHOCUTh 3HAHUS MO (U3UKE B MPAKTUYECKYIO
0071aCTh KU3ZHEIEATEIILHOCTH;

— YME€Th MHTErPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX
oOacreii;

— BBIIBUTaTb HOBBIE WJIEU, NpeNIararb OPUTHHAIbHBIE
MOAXOJBl M PEIIEHUS; CTaBUTh MPOOJIEMBbI W 3aJlauH,
JOTTYCKAIOIIUE albTEePHATUBHBIE PEIICHUSI.

Paboma c ungpopmayuei:

— BIAJICTh HaBbIKAaMU MOJTY4E€HHUS uH(popMaIuu
(bu3MUecKoTo CcoAepKaHMs M3 HMCTOYHHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITENILHO OCYIIECTBJIATh MOUCK, aHAIHU3,
CUCTEeMATH3aIlMI0 ¥ HWHTEPHpeTalfio HHPOPMAINH
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Pa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

— OIICHMBATH JIOCTOBEPHOCTH MH(OpMAIH;

— WCHONB30BaTh  CpeacTBa  MHQOPMAIMOHHBIX U
KOMMYHUKAIIHOHHBIX ~ TEXHOJOTHMH B  pELICHUU
KOTHUTUBHBIX, KOMMYHHKATUBHBIX U OPraHU3alIMOHHBIX
3amad ¢ COONMIOZEHHWEM TpeOOBaHMWIA APrOHOMUKH,
TEXHUKH O€301TaCHOCTH, TUTHEHBI, PECYPCOCOEpeKEHHS,
NPaBOBBIX M ATHYECKHX HOPM, HOPM HH(OPMAIIMOHHOMH
0e30I1aCHOCTH;

—CO037aBaTh TEKCTHI  (U3UYECKOTO  COACP)KAHUS B
pa3nmuuHbIX  ¢dopmMaTax ¢  y4éTOM  Ha3HA4YCHUS
nHpopMalud U LENEBOW  ayauTOpuH, BBIOMpas
ONTUMAIIbHYIO (POPMY TIPECTABICHUS U BU3yaIN3allNH.

YHuBepcaabHble KOMMYHHKATHBHbIE 1€eiiCTBUS
Obwenue:

— OCYILECTBJIATH OOIIEHHE HAa YpoKax (HU3UKH U BO
BHE-YPOYHOU JESATEIbHOCTH;

— pacro3HaBaTh MPEANOCHUIKA KOH(QIUKTHBIX CUTYalluid U
CMSTYaTh KOH(IINKTHI,

— pa3BEPHYTO W JIOTHYHO W3JIaraTh CBOIO TOUKY 3PEHHS C
WCTIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

Coemecmmuasn oeamenpHOCHb:

— MMOHUMATh W HCIOJH30BATh MPEHMYIIECTBA KOMAaHIHON
U MHIMBUYAJIbHON PabOTHI;

— BBIOMpATh TEMAaTUKY U METOJIbl COBMECTHBIX NEHCTBUIA
¢ y4€TOM OOLINX HHTEPECOB U BOZMOXKHOCTEH KaXkJI0T0
YJIeHa KOJIJICKTUBA;

— IpUHMMATh  LEIM  COBMECTHOW  JESTEIbHOCTH,
OpPraHu30BBIBATE U KOOPIMHHUPOBATH ACUCTBUSA MO €€
JOCTHXKEHUIO: COCTaBJIATh IUIaH JecTBUH,
pacrpenesiaiTh pojau C Y4ETOM MHEHHUH YYaCTHMKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOH paldoThI;

— OLICHHMBATh KaueCTBO CBOEr0 BKJIaJa U  KaXIOro
y4aCTHMKAa KOMaHJbl B OOmMHA  pe3yiabTaT IO
pa3paboTaHHBIM KPUTEPUSIM;

— IpeylaraTb HOBbI€ IIPOEKTbI, OLEHUBATb MJEH C
NO3ULIMM HOBHU3HBI, OPUTMHAIBHOCTH, HPAKTUYECKOMN
3HaYMMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErHMYECKOE NOBEACHUE
B Ppa3IMYHBIX CHUTYallUsX, IMPOSABIATb TBOPYECTBO U
BOOOpaxkeHue, ObITh MHULUATUBHBIM.

YHuBepcaibHbIe peryJaTHBHbIEC 1eHCTBUSA
Camoopzanuszayua:

— CaMOCTOSITEIbHO ~ OCYIIECTBIISATh  [MO3HABATENbHYIO
NeATeNbHOCTh B 007acTH (PU3MKM U aCTPOHOMMH,
BBISIBJIAT MPOOJIEMBI, CTaBUTh U (OPMYIUPOBATH
COOCTBEHHBIC 33]J1a4H;

— CaMOCTOSITEIbHO COCTABIIATH IJIAH PEIICHUS PaCUETHBIX

u Ka4yeCTBEHHBIX  3ajad, 1aH BBITIOJTHECHMUS
MpPaKTU4YeCKOW  paboThl C  y4€TOM  HMMEIOIIUXCS
pecypcos, COOCTBEHHBIX BO3MOKHOCTEH u
NIPEIIOYTEHUI;
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— J1aBaTh OLICHKY HOBBIM CUTYAIIUSIM;

— pacmmMpsATh pPaMKH y4eOHOro TMpeIMeTa Ha OCHOBE
JUYHBIX TPEANOYTECHUN;

— JlenaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATH €ro,
OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHHUE;

— OLICHUBATh PUOOPETEHHBIHN OIIBIT,

— crocoOcTBOBaTh  (DOPMHUPOBAHHIO U IMPOSBICHHUIO
SpyauIMd B 00MacT (PU3UKHU, TMOCTOSHHO TOBBIIIATH
CBO¥ 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHB.
Camoxonmpons:

—1aBaTh  OIEHKY  HOBBIM  CHUTyallUsilM, BHOCHUTH
KOPPEKTUBBI B JICSITEIILHOCTh, OIIEHUBATh COOTBETCTBUE
pe3ynbTaTOB IENSIM;

— BJQJIETh HAaBBIKAMHM I[I03HABATEIILHOW pediekcuu Kak
OCO3HAHMUSI COBEPIIAEMBIX JCHUCTBHI M MBICIUTEIbHBIX
MPOIECCOB,  HMX  PE3yJbTaTOB U  OCHOBAHUMU;
WCTIONb30BaTh NPHUEMBI  peiIeKCUU ISl OIIEHKH
CUTYaIlNH, BEIOOpa BEPHOTO PEIICHUS;

— YME€Th OIIEHWBATh PUCKH U CBOCBPEMEHHO MPHHUMATh
pelieHus 1Mo UX CHIKEHUIO;

— IPUHUMATh MOTHBBI U apTYMEHTBI IPYTHX MPHU aHAIIN3E
pe3ynbTaTOB ACSITEIHHOCTH.

Ilpunamue cedsn u opyaux:

— NpuHUMaTh ce0s, TOHMMas CBOM HENOCTaTKU U
JIOCTOMHCTBA;

— NPUHUMATh MOTHUBBI U apTYMEHTHI JAPYrUX MPHU aHAIHU3E
Pe3yNIbTaTOB AEATEIHHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.

[IpenmetHbIE

10 kmacc/ 1 rox oOyueHus

Y4eHUK HayduTCs:

— JIEMOHCTPUPOBAThH Ha MPUMEPAX POJIb U MECTO (PU3UKU B
(hopMHpPOBaHUM COBPEMEHHOM HAay4yHOUW KapTUHBI MUDA,
B Pa3BUTUU COBPEMEHHOM TEXHUKUM U TEXHOJIOTHi, B
PAKTHYECKOHN AEATEeIbHOCTH JIIOIEH;

— Y4YUTHIBATh ~ TPAHUIBl  NPUMEHEHHS  H3yYEHHBIX
(buznueckux MoJenei: MaTepuagbHas ~ TOYKa,
WHEpLHaIbHas cHcTeMa OTCYETa, abCOIMIOTHO TBEPIOE
TENO, UACaNbHBIM Ta3; MOJEIU CTPOCHHUS TIa30B,
KUAKOCTEH M TBEPABIX Tell, TOUCUHBIM AIIEKTPUUECCKHIA
3apsi] Mpyu pereHn: pU3nIecKux 3aaay;

— pacnio3HaBath (uU3MYECKUE ABIECHUA (MPOLIECCHl) H
OOBSICHATP WX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYISIPHO-KUHETHYECKOU TEOPUHU CTpOEHUSA
BEIIECTBA M D3JEKTPOJWHAMHUKH: pPABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHHE,
CBOOOJHOE TaJeHHE TElN, IBWKEHUE MO OKPYKHOCTH,
UHEepUus, B3aUMO/ICHICTBUE TEN; muddysus,
OpOYHOBCKOE JBW)XCHHE, CTPOEHUE IKUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHUE 00bhEMa Tell IPU HarpeBaHUU
(oxyaxkJieHnn), TEIIOBOE paBHOBECHE, HCIapeHue,
KOHJICHCAIUs, IJIABJICHUE, KPUCTAJUIM3ALMS, KUIIEHUE,
BJI&KHOCTh BO3/lyXa, NMOBBIIIEHUE JIaBJIICHUs raza MpHu

Hayunsiii Mmeton
MMO3HAHUSA
MIPUPO/IBI.

Mexanuka
MonekynspHas
¢dusmka u

TCpMOJUHAMHKA

DJIeKTPOAMHAMHU
Ka
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€ro HarpeBaHUU B 3aKPBITOM COCYyJIE, CBSI3b MEXIY
nmapaMeTpaMHM COCTOSIHHSL Ta3a B  H30IpOIeccax;
9JIEKTPU3ALUSA TEJl, B3aUMOJCHCTBHE 3apsiI0B;

— ONKMCHIBAaTh ~MEXaHUYECKOE JIBWKCHHE, HCIIONB3YS
¢buznyeckue BEJIMYUHBL: KOOpJMHATA, yTh,
nepemMeIeHne, CKopocTb, YCKOpeHHe, Macca Tena, CUia,
UMITYJIEC Tella, KHHETUYeCKasi DHEPTUsl, MOTCHIHAIbHAS
SHEpPrus, MexaHudyeckas paboTa, MeXaHUYECKas
MOIITHOCTh; TpPHU OMUCAHWU MPABHIBHO TPAKTOBATh
(U3NYECKUH CMBICT HCIOJIB3YEMBIX BEIHYHH, WX
o0O3HaueHWs W EAWHUIBI, HAXOAUTH  (HOPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3MUECKYI0 BEIHYMHY C
JPYTUMH BeTHINHAMH;

— ONKCHIBATh HM3YUEHHBIC TEIUIOBBIE CBOWCTBA TEN H
TETUIOBBIE  SIBJICHUS, UCTIOJB3YS busnyeckue
BEJIMYMHBI: JABJICHWE Ta3a, TEeMIeparypa, CpeaHss
KHHETHYECKasi DJHEPrusi XaOoTHUYECKOTO  JIBHKCHHS
MOJIEKYJ, CpEIHEKBagpaTUYHAsl CKOPOCTh MOJIEKYI,
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEprus, pabdota
ra3a, Kod3(pQUIMEHT MOJIE3HOTO JEHCTBUS TEMIOBOIO
JIBUTATENsI; TPH OMUCAHWHM MPABWIBHO TPaKTOBATh
(GU3NYECKUl CMBICT HUCTOJB3YEeMBIX BEIHYWH, WX
0o003HaUYeHUsT W EIWHHIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIONINE JaHHYIO (PU3HYECKYI0 BEIMYHHY C
JIPYTUMH BETHYHHAM;

— ONMCHIBATh  M3YYCHHBIE DJJIEKTPUYECKUE CBOWCTBA
BEIIECTBA W DJIEKTPUUYECKUE SBJICHHS (TIPOLIECCHI),
UCTIONB3YS (U3MUYECKHE BEIMYUHBL: SJIEKTPUYECKUH
3apsif, SJEKTPUYECKOe TII0JIe, HAMPSHKEHHOCTH TI0JIS,
NOTEHIMAJ, Pa3HOCTh MOTCHIMAJIOB; MpPU OINUCAHUH

IPAaBUJIBHO TPaKTOBAaTh buznyeckuit CMBICT
UCIOJIb3YEMbIX BEJIMUYMH, UX 0003HAUYEHUS U €TUHUIIBI;
yKa3biBaTh ~ (OpPMyJbI,  CBS3bIBAIOIIME  JIAHHYIO

(bMBUYECKYIO BETUYMHY C APYTUMHU BEITMYUHAMU;

— aHANM3UPOBaATh (PU3WYECKHE TIPOLECCHl W SBJICHHS,
UCTIONB3YsS (DM3MUECKHUe 3aKOHBI M IPHUHIIMIIBI: 3aKOH
BcemupHoro tsarorenus, I, II u Il 3akonsl HerloToHA,
3aKOH COXpPaHEHMS MEXaHUYECKOW SHEpPruu, 3aKOH
COXpaHEHUs HMMIYJbCa, NPUHLUII CYNEPHO3UINH CHII,
MIPUHIIMI PAaBHOIIPABUS HHEPLUHUAIBHBIX CUCTEM OTCUETA;
MOJIEKYJISPHO-KUHETHUECKYIO TEOPHUIO CTpPOCHUS
BEILIECTBA,  Tla30BbIE  3aKOHBI, CBS3b  CPEIHEU
KMHETUYECKON SHEPrUU TEIUIOBOTO JBUKEHUS MOJEKYI
c  aOCoJIOTHOM  TeMmIeparypod, TepBbIH  3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHHUs JIIEKTPUUYECKOTO
3apsa, 3akoH KylnoHa; npu 3ToM pa3inndarh CIOBECHYIO
(hopMynTUPOBKY 3aKOHA, ero MaTeMaTU4eCKOe
BBIpOKEHWE W ycioBHS  (TpaHHIBI,  00JIACTH)
IIPUMEHUMOCTH;

— OOBSICHSITh OCHOBHBIC TPHUHIUMBI JEHCTBHUS MAIIHH,
npuOOpPOB ¥ TEXHUYECKHX YCTPOWMCTB;, pa3inyarh
ycrmoBUsT WX  0€30MacHOro  WCHOJb30BAaHUS B
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MOBCEIHEBHOM JKU3HH;

— BBIIIOJIHATH ~ AKCIEPUMEHTHI [0  HCCIEIOBAHUIO
(U3NYECKUX SBJICHUN U MPOLECCOB C HUCHOIb30BAHUEM
NPSAMBIX W KOCBEHHBIX HW3MEPEHHH: TIpU  OTOM
dbopmynupoBaTh ~ mpobOieMy/3amadyy M THIOTE3Y
y4eOHOTO OSKCIIEpUMEHTa; CcOoOMpaTh YCTAaHOBKY W3
IPEIOKEHHOTO 000PYIOBaHUS; MPOBOJUTH OIBIT M
(hopMyIMpOBaTh BHIBOIHI;

— OCYILECTBJIATh TMpsIMBIE ¥ KOCBEHHBIC H3MEPEHUs
(GU3NYEeCKUX ~ BENWYMH; TPH  3TOM  BBIOMpATh
ONTUMAIIBHBIA CIOCO0 W3MEPEeHUsT W HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKHU NOTPEIIHOCTEN H3MEPEHU;

— WCCIIEZIOBATh  3aBHCHMOCTH  MEXAy (U3NIECKUMHU
BEJIMYMHAMH C HCTIOJIb30BAaHUEM NPSMBIX H3MEPEHHN:
MpH 3TOM KOHCTPYHpPOBATh YCTaHOBKY, (PUKCHpOBATH
pe3yabTaThl TOJYYCHHOH 3aBUCUMOCTH (PU3HUYECKHX
BEJIMYUH B BUAE TaONHIl M TpadMKOB, JENaTh BBIBOJIBI
0 pe3yNbTaTaM HCCIIEOBAHUS;

—colOmoaTh  mpaBuia  Oe3omacHoro  Tpyda  IpU
MPOBEJCHUU UCCIENOBAaHWA B paMKax y4eOHOTO
IKCTIEPUMEHTA, y4eOHO-HCCIIeI0BATETbCKOM "
MPOEKTHOW  JEATENILHOCTH  C  HCIOJIb30BaHUEM
W3MEPHUTENbHBIX ~ YCTPOWCTB  HM  JTaOOPaTOPHOTO
000pyI0BaHMUS;

—pemiatb  pacu€THble 3aJjaud C SBHO  33JaHHOMN
(hbM3UYIECKON MOJIEBIO, UCTIONB3Ys (PU3HUECKHE 3aKOHBI
W TpPUHLHUIBI, HAa OCHOBE aHalu3a YCJIOBHS 3a/laud
BBIOMpaTh (PU3MUECKYIO MOJICIb, BBIACIATh (PU3NUSCKUE
BEITUYMHBI U (POpMYIIbI, HEOOXOUMBIE [T €€ peleHus,
OpPOBOAUTH  pacu€Thl MW  OICHUBATh  PEAbHOCTD
MOJIy4EHHOTO 3HaUYeHUs (PU3NUECKON BEJIUYUHBL;

— peniaTth KaueCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU
HEIPOTUBOPEUHMBYIO IEMOUYKY PACCYKJACHUU C OMOpOi
Ha U3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (pu3nueckue
SIBJICHUS,

— HCMOJb30BaTh MPU  PEIIEHUH  Y4eOHBIX  3a7a4y
COBpPEMEHHbIE HMH()OPMALMOHHBIE TEXHOJOTHH IS
MOWCKA, CTPYKTYpPUPOBAHUS,  HMHTEpHpETAllUl |
OpEICTaBICHUs y4eOHOW W HAy4YHO-TIOMYISPHOM
uH(GOpPMAIUH, TTOJTYYEHHOUN U3 Pa3IMYHBIX HCTOUYHUKOB;
KPUTHYECKH aHAJIM3UPOBATh MOJIy4aeM Yo
UH(pOpMaLIUIO;

— NPUBOAUTHL  TNPUMEpPHl  BKIaJa  POCCHMCKHX U
3apyO0eKHBIX YYEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
OOBSICHEHHE TMPOLECCOB OKPY)KAIOLIEr0 MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

— HCIOJIb30BaTh TEOPETHUECKUE 3HAHUSA MO (u3nuke B
MTOBCETHEBHOM KHM3HM JJs1 o0ecriedeHns 0e30MacHOCTH
npu oOpalieHud ¢ nOpudbopaMu M TEXHUYECKUMHU
YCTPOMCTBAMM,  JUII ~ COXpaHEHHs  370pOBbS U
COONIIOJICHUST HOPM  DKOJIOTHUECKOTO TIOBEJCHUS B
OKpYKarolllel cperie;
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—pabotath B TpyNIe C BBIMOJTHEHUEM PA3TUIHBIX
COLIMANBHBIX pOJICH, IIaHUPOBaTh pPabOTy TPYIIIHI,
pallMoOHANBHO  pacHpeleNsTh  OO0s3aHHOCTH U
IJIaHUPOBATh ACATCIBHOCTD B HECTaHAAPTHBIX
CUTyalludax, aACKBATHO OLCHHMBATHL BKJIAA KaXIOI'0 U3
YYACTHUKOB TIPYIIIBI B PEIICHUE pPAcCMaTpUBACMOM
poOJIEMBI.

[IpenmerHbIE

11 kmacc/ 2 rog oOydeHus

Y4eHuk Haydures:

— JeMOHCTPUPOBATh Ha MMPUMEPAX POJIb U MECTO (PU3UKHU B
(hopMUpPOBaHMM COBPEMEHHOW HAYYHOW KapTHHBI MUPA,
B Pa3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJIOTHH, B
MPaKTUYECKON JESITeIbHOCTU JIO/IEH, IIEIOCTHOCTh H
€MHCTBO (PM3NYECKON KapTUHBI MUDA;

— Y4YUTHIBATh  TPaHUIBl  NPUMEHEHHUS]  HU3YyYCHHBIX
¢bu3znueckux MoJeNed: TOYEYHBIH DIEKTPUUECKUI
3apsj, JIyd CBeTa, TOUEYHBIH MCTOUYHUK CBETA, SIAEpPHAs
MOJIeNIb aTOMa, HYKJIOHHAas MOJIeJb aTOMHOTO sipa MpH
peuieHny GpuU3nUecKux 3aaay;

— pacno3HaBaTh (U3UYECKHE SBJIEHUS (MPOLIECCHI) U
OOBSACHATH UX HAa OCHOBE 3aKOHOB 3JIEKTPOJAUHAMUKH U
KBaHTOBOM (HM3UKHU: DJIEKTpUYECKas IPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMUYECKOE, MAarHUTHOE JIEHCTBUS
TOKA, B3aMMOJECHCTBHE MArHWTOB, AJIEKTPOMATrHUTHAS
WHJYKIUS, IeHCTBUE MarHUTHOTO TOJII HA TIPOBOJHUK C
TOKOM M JBWXKYIIUWCS 3apsj, SJIEKTPOMAarHUTHBIE
KoJeOaHus u BOJIHBI, MPSMOJIMHEWUHOE
pacnpoCTpaHEHHE CBETa, OTPAXKEHUE, NPEIOMIICHHUE,
uHTepdepeHus, audpakmus W MOISIpHU3aAIUsS CBETa,
mucniepcust  cBeta;  (orosnekTpudeckuii A dext
(boToapdexT), cBeTOBOE IaBICHWUE, BO3HHUKHOBEHHUE
JIMHENYaTOro CIEeKTpa arToMa BOJOPOJa, ECTECTBEHHAs U
HCKYCCTBEHHAs paIMOAKTUBHOCTb;

— ONUCHIBATh W3y4YEHHBIE CBONCTBa BELIECTBA
(amexTpuueckue, MarHuTHBIE, ONTHYECKHE,
ANEKTPUYECKYI0 TMPOBOJAUMOCTh PA3JIUYHBIX Cpel) H
ANIEKTPOMArHUTHBIE SIBJIEHUS (MPOLIECCHI), HCIONb3Ys
(u3nuecKkue BETUYMHBI: DIIEKTPUYECKUN 3apsjl, Cuia
TOKA, D3JEKTPUUYECKOE HAIpPSHKEHUE, DIIEKTPUYECKOE
COMPOTHBIIEHUE, pa3HOCTh NoTeHuanoB, JJC, pabota
TOKA, MHIYKIMS MarHUTHOTO MOJIs, cuila AmIiiepa, cuiia
JlopeHnia, =~ MHAYKTUBHOCTb  KAaTyIIKH,  DHEPTHUs
IEKTPUYECKOTO M MAarHUTHOTO IIOJIEH, IEpUON H
yacToTa KojeOaHui B KojeOaTeIbHOM KOHTYpE, 3apsa] U
cuiia TOKa B poruecce rapMOHHYECKUX
JIEKTPOMArHUTHBIX KoJiebaHuH, (OKYCHOE paccTOsTHHUE
U ONTHYECKas CWJIA JIMH3bI; MPU ONHCAHUU MPABHIBHO
TPaKTOBaTh  (U3NYECKUH  CMBICH  HCHOJIB3YEMBIX
BEJIMYUH, MX OOO3HAYEHHS W €AWHUIBI; YKa3bIBaTh

(dopMynbl,  CBS3BIBAIOIIME  JAHHYIO  (PU3UYECKYIO
BEIMYUHY C JPYTUMH BEIUYUHAMY;
— ONMCHIBATh  M3YYCHHbIC KBAHTOBBIC SIBJICHUS U

DNeKTpOoIMHAMU
Ka

Koaebanus u
BOJIHBI

OCHOBEI
crennaJbHOI
TEOpUH
OTHOCHTEIBHOCT
5

KsanroBas
¢buznka

DJIeMEHTHI
aCTpPOHOMUU U
acTpopu3uku
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MPOIIECChl,  HMCHOJIB3ys  (U3UYECKHE  BEIMYHHBIL:
CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JJIWHA BOJHBI U
4acToTa CBETA, SHEPTHUS W HUMITYJIbC (OTOHA, MEPHO]
moJiypacmajaa, JHEpPrusi CBSI3W AaTOMHBIX siAep; TpH
OTIMICAHWH TIPABHJIBHO TPAKTOBATh (PM3UUYECKUU CMBICIT
UCIIOJIb3YEMBIX BEIIMYUH, UX 0003HAUCHHS U CIWHHUIIBL;
yKa3bplBaTh ~ (QOPMYIBI,  CBS3BIBAIOIIHE  JIAHHYIO
¢bu3MyecKyl0 BEIMYMHY C JAPYTUMM BEJIMYUMHAMH,
BBIYHCIISATH 3HAYCHUE (PU3NISCKON BETUINHBI,

— aHATM3UPOBATh (PU3WUYCCKUE TIPOIECCHl U  SIBIICHUS,
UCTIOJNIB3YS (DM3WYECKHUe 3aKOHBI M TPHHIIMIIBI: 3aKOH
Oma, 3aKOHBI TIOCJICIOBATEIILHOTO W TapaUIeIHHOTO
COCIMHEHUSI TPOBOJHHUKOB, 3akoH Jlxoyns—IJlenua,
3aKOH AIEKTPOMATrHUTHOM WHTYKITUH, 3aKOH
MPSMOJIMHEHHOTO  PACIPOCTPAHCHUS CBETAa, 3aKOHBI
OTpaXCHHsI CBETa, 3aKOHBI TNPEJIOMIICHUS CBETA;
ypaBHeHue OiHITelHa uid (GoTodpdeKTa, 3aKoH
COXpaHCHHs SHEPTHH, 3aKOH COXpaHEHHUS HMITYJIbCa,
3aKOH COXPAHCHHS DSJIEKTPUUYCCKOTO 3apsja, 3aKoH
COXpaHEHUsI MacCOBOTO YHUCIIA, ITOCTYaThl bopa, 3aKoH
pPaIMOAaKTHBHOTO pachajaa; TMpH O3TOM pPa3INdaTh
CIIOBECHYIO (hOpMYITUPOBKY 3aKOHa, ero
MaTeMaTH4YeCKOe BBIPAKCHHE W YCIOBHUS (TPaHUIIBI,
00J1aCTH) MPUMEHUMOCTH;

— OmpenAesaTh  HampaBleHHE  BEKTOpa  UHAYKIUU
MarHuTHOTO TOJI TPOBOJAHHUKA C TOKOM, CHUJIBI AMIiepa
u cwibl Jlopenna;

—CTPOUTh M OINHCHIBATh H300paK€HUE, CO3/1aBaeMoe
IJTOCKUM 3€pKajioM, TOHKOW JIMH30M;

— BBIMOJIHATH ~ JKCIIEPUMEHTHl MO  HCCIEIOBAHHUIO
(bu3nuecKrx SBIECHUIN U MPOILIECCOB C HCIOIb30BAHUEM
OpsIMBIX M KOCBEHHBIX HW3MEPEHHI: Tpu  3TOM
dbopmynupoBaTh  mpoOieMy/3amady M THUIOTE3Y
yu4eOHOro HSKCIepUMEHTa; CcoOupaTh YCTaHOBKY U3
IPEIOKEHHOTO 000pyIOBaHUS; MPOBOJAUTH OIBIT H
(hopMynupoBaTh BHIBObI;

— OCYLIECTBJISITh IPSIMbIE M KOCBEHHBIE H3MEpEHUs
(¢buznueckux  BEIMYMH; TpU  ITOM  BBIOMpATh
ONTUMANBHBIA CMOCO0 H3MEpPEHUsT W HCIO0JIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEeN U3MEPEHHIA;

— HMCCTIEI0BAaTh 3aBHUCUMOCTH (PU3UYECKHX BEIMYUH C
UCTIOJIb30BAHUEM TMPSMBIX H3MEPEHUH: TpPU ITOM
KOHCTPYMPOBATh YCTAaHOBKY, (PMKCHUPOBATH PE3yIbTaThI
MOJIy4EHHOU 3aBUCUMOCTH (PU3UUYECKUX BETUYNH B BUC
TabnMuI[ U TpaduKoB, JeNaTh BBIBOJBI MO pe3yibTaTaMm
UCCIICJIOBAHMUS;

—co0mrogaTh mpaBmia  0€30MacHOTO  Tpyaa  MpHU
MPOBEJICHUN HCCIENOBAaHUNA B paMKax y4yeOHOTO
IKCTIEPUMEHTA, yueOHO-UCCIe0BATENhCKON u
MPOEKTHON  JAEATENBHOCTH C  HCIOJIb30BAaHHUEM
U3MEPUTENBHBIX  YCTPOWCTB M J1a0OpPaTOPHOTO
000pyIOBaHHUS;
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—pewaTh  pacu€THbBIE 3aJayd  C SIBHO  3aJaHHOM
(U3NYECKON MOAETBIO, UCTIONB3Ys (PHU3UUIECKUE 3aKOHBI
U NOPUHLHUIIBI, HAa OCHOBE aHalu3a YCJIOBMS 3aJaud
BBIOMpATh (PU3UYECKYIO MOJICNb, BBIACTATH (PU3NUIECKUE
BEJIMYUHBI U (HOPMYITBI, HEOOXOAUMBIE IS €€ PeLICHHS,
OPOBOAUTH  pacyéTbl M  OLEHMBATh  PEATbHOCTD
HOJIyYEHHOT'O 3Ha4Y€HUsl (PU3NUECKON BEIINYUHBL;

— peliaTh KaueCTBEHHBIE 3a/1a4M: BbICTPAUBaTh JIOTUYECKU
HEMPOTUBOPEUHBYIO IEMOYKY PACCYKICHUH C ONMOPO
Ha W3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE
SIBJIICHUS,

— HCTOJb30BaTh  NpPU  pEIIEHUWH  Y4eOHBIX  3ajad
COBPEMEHHbIE HMH(OPMALIMOHHBIE TEXHOJOTMM  JUIS
[IOMCKA, CTPYKTYPUpPOBaHUS, HHTEpPHpETalul U
MpeacTaBieHus y4eOHOM W HAy4YHO-NOMYJSIPHOMN
nH(popMalnH, MOTYYEHHON U3 Pa3INYHbIX UCTOYHHUKOB;
KPUTHUYECKH aHaAJIN3HPOBATh MOJIy4aeM Yo
nH(popMaLIo;

— OOBSICHATh NMPUHLMUIBI JEHCTBUS MAallWH, NMPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyarh YCJIOBHUS HUX
0€30MacHOTO UCMOJIb30BaHUS B IOBCETHEBHOM KU3HU;

— NPUBOAMTHL  TNPUMEPbl  BKJIaJa  POCCUMCKUX U
3apyO0eXHBIX Y4YEHBIX-(OU3UKOB B pPa3BUTHE HAyKH, B
O0OBSICHEHHE TMPOILIECCOB  OKPY)KAIOLIEro MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

— HUCTIOJIb30BaTh TEOPETUYECKHE 3HaHWUsS M0 (u3nKe B
MOBCEIHEBHON XU3HU I oOecredueHus O€30IIaCHOCTH
npu  oOpaleHud ¢ TpudbopaMu M TEXHUYCCKUMH
yCcTpoMcTBaMH, AN COXpaHEHHs  3/I0pOBbS W
COONIOACHUS HOPM DKOJIOTUYECKOTO TIOBEJCHUS B
OKpY>Karollen cpene;

—paboTaTh B TpyIIE C BBHIIOJIHEHUEM DPA3IUYHBIX
COLIMANBHBIX pOJIEH, IUIAHUPOBATh PAOOTy TPYIIIHI,
paIOHAIBHO pacrnpenensTh 00513aHHOCTH u
IUIAHUPOBaTh  JIEATENIbHOCTh B HECTaHJAPTHBIX
CUTyallUsIX, aJeKBaTHO OIICHHWBATh BKJIAJ KaXJOTO W3
YYaCTHMKOB TPYIIBI B pEIICHHE pPacCMaTpHUBacMOM
poOJIeMBI.
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3. COAEP/)KAHUE YYEBHOTI' O IPEJIMETA/KYPCA

HasBanue
paznenos(a)/raas (bl)
n/unu TeM(bl)
y4eOHOTO MpeMeTa

Kpatkoe coneprkanue mporpamMmel paszaenoB(a)/ riaB(bl) W/ TeM(bl)
y4eOHOTO MpeaMeTa

Hay4yHbiii MeTOo/
MO3HAHMS NPHUPOABI

®usuka — Hayka o npuponxe. Hayunble MeTombl IO3HaHHUSA
OKpyXamomero mupa. Poimb skcnepuMeHTa M TEOpUHM B IIPOLIECCE
MIO3HAHUS TPUPOIBL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (U3NYECKUX SBICHUH H TpoueccoB. Haydnbie
runote3bl. PU3NYECKUEe 3aKOHbI M TEOPHUH. ['paHuUIbl NPUMEHHMOCTH
¢uznueckux 3aKoHOB. [IpUHIMIT COOTBETCTBUS.

Pons m mecro ¢usuku B (QOpMHpPOBAHMH COBPEMEHHON Hay4yHOMU
KapTHUHBI MUPA, B IPAKTUYECKOMN NEATEIbHOCTH JIFOACH.

MexaHuka

Mexanudeckoe JBWKeHHE. OTHOCUTENBHOCTh  MEXaHUYECKOTO
newkeHus. Cuctema otcuéra. TpaekTopus.

[Tepemernienne, CKOpOCTh (CpemHsIsl CKOPOCTh, MTHOBEHHAs! CKOPOCTH )
U YCKOpPEHHE MaTepUaTbHOW TOUYKH, MX TMPOCKIMA HAa OCH CHUCTEMBI
koopauHat. CII0kKEeHNEe NEPEMEIIECHUM U CII0KEHHE CKOPOCTEN.

PaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEMHOE JBUKECHHE.
I'paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHs, MYyTH W
TepeMenieHrs MaTepruaIbHOM TOYKHA OT BPEMEHHU.

CBoboaHOE masieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS.

KpuBonuueitHoe nBmxeHue. [[BWKeHHWE MaTepuagibHOW TOYKH IO
OKPY>KHOCTH C IMOCTOSIHHOM MO0 MOAYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb,
JIMHEHas CKOPOCTb. ITepuon u 4acToTa oOpareHusl.
LleHTpOoCTpEMUTENIBHOE YCKOPEHHUE.

TexHnueckne yCTporucTBa U NMPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETD,
JBUKECHHUE CHAPAIOB, LIEMHbIE U PEMEHHBIE NTEpEIauH.

[Ipunmun otHocutenbHocTH ['aymmunes. IlepBeiii 3axkoH HeroToHAa.
WNHepuunanpHble CUCTEMBI OTCYETA.

Macca Ttena. Cuna. Ilpunuun cynepnosuiuu cui. BTopoi 3akoH
Hprorona mist marepuanbHOMl Touku. Tperuit 3akoH Hbrorona mis
MaTepHalbHbIX TOUYEK.

3akoH BceMupHOro tsarorenus. Cuina tsbxectu. IlepBas kocmudeckas
CKOpOCTb.

Cuna ynpyrocru. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenust (mokosi, CKOJIbXeHUs, kKaueHus1). Cuma TpeHus..
Cyxoe Tpenne. Cuna TpeHUs CKOJIBKEHUS M CUJIa TPEHUS MOKOS.
Kosdduument tpenus. Cuna cONpOTUBIEHHUS TMPHU JABHKEHHUU Tela B
KUJKOCTHU WM rase.

[TocTynarensHoe W BpalaTeNbHOE JBIKEHHE a0CONIOTHO TBEPIOTO
Tena.

MoOMEHT cuibl OTHOCUTENBHO OcH BpanieHus. [lnedo cumbl. YcinoBus
paBHOBECHs TBEPJIOTO Tea.

NMnynec maTepuanbHOW TOUYKM (TeNa), CHUCTEMBl MaTepHUaTIbHBIX
To4eK. IMIyNibC CUJIbI M1 UI3MEHEHHE UMITYJIbCca Tella. 3aKOH COXPaHEHUS
UMITysbca. PeakTuBHOE IBH>KEHHE.

PaGota cuibl. MOITHOCTE CHIIBI.

Kunernueckass oHeprus MaTepuaqbHOW TOYkH. Teopema 00
W3MEHEHUH KUHETUYECKOUN SHEprUu.

[lorenumanvHas dSHeprus. [loTeHuManbHas HSHEPrus  yIpyro
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neopmupoBanHol mpyxuHbl. IloTeHIMaNbHAs 3HEPrHs Tena BOIU3H
IIOBEPXHOCTU 3EMJIN.

[loreHumanpHple ¥ HENOTEHHMAJbHBIE CUIbl. CBsi3b  pabOTHI
HENOTEHLHAJIbHBIX CHJI C M3MEHEHHMEM MEXaHUYECKOW B3HEpruu
CUCTEMBI TeJl. 3aKOH CO-XpaHEHUSI MEXaHUYECKOU SHEPIUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUSL.

KonebarenbHast cucrema. CBoOOAHBIE MEXaHMUYECKHE KOJeOaHUS.
I'apmonnueckue konebanusa. Ilepumon, wacrora, ammuutyna u (asa
koneOanuil. IlpyxuHHBII MasTHUK. MareMaTnyeckuil MasTHUK.
VYpaBHeHHe rapMOHMYECKUX KoJjiebanui. IlpeBpaiienue sHepruu mnpu
TapMOHHUYECKHUX KOJIeOaHMSIX.

[IpencraBnenne o 3aTyxaromux KojeOaHusx. BwIHyXIeHHbBIE
MexaHuuyeckue Kosuebanus. Pezonanc.

MexaHnueckue BOJIHBI, YCIOBUSL pacnpocTtpaHeHus. [lepuon.
CkopocTh pacmpocTpaHeHuss W JUIMHAa BOJHBL. [lomepeunsie u
MPOJA0JIbHBIE BOJIHBL.3BYK. CKOPOCThH 3BYKA.

I'panuubpl TPUMEHMMOCTH KjlacCcuyeckol MexaHnuku. [loctymarsl
CHEIHaIbHOM TEOpUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOMIYIIS
CKOPOCTH CBETa B BaKyyme, IIPUHIIMI OTHOCUTEILHOCTA DUHIITEHHA.

OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMelUIeHHEe BpEMEHU U
COKpAILlEHUE JJTUHBI.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs3b Macchl € SHEPrUeld W UMITYJIbCOM PESITUBUCTCKOW YaCTHIBI.
DHEeprus NoKosl.

MouiekyasipHast
¢usuka n
TePMOJIMHAMMKA

OCHOBHBIE TOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOpUU U HUX
onbITHOE 0O60ocHOBaHUEe. bpoyHoBckoe nBwkenue. nddysusa. Xapakrep
JBUKEHHUS] M B3aMMOJEWUCTBUS YacTHIl BellecTBa. Mojenu cTpoeHus
ra3oB, UAKOCTEH U TBEPABIX TN U OOBSICHEHHE CBOMCTB BEIlECTBA HA
OCHOBE J3THX Mojeneid. Macca u pasmepbl Mosekyl. KomumyecTBo
BemlecTBa. [locrosnnas ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u €€ wusmepenue. Illkana
temneparyp Llenbcus.

Mopnens wugeanpHoro raza. OCHOBHOE YypaBHEHHE MOJICKYISIPHO-
KUHETUYECKOW TEOpUHM HJealbHOro rasa. AOCONIOTHAs TeMmIeparypa
KaKk Mepa CpeJHell KUHETUYECKOW OHHEpPruy TEeIJIOBOIO JIBHIKECHUS
yactun, rasa. lllkanma Ttemnepatyp KenbpBuna. ['a30Bble 3aKOHBI.
YpaBHeHue MenneneeBa—KianeiipoHa. 3aKkoH JaneToHa.
W3ompouieccel B MIeaqbHOM Ta3e C IOCTOSHHBIM KOJMYECTBOM
BellecTBa. ['paduueckoe MpenCcTaBICHHE H30IPOLIECCOB: H30TEpMa,
u30X0pa, u3obapa.

Tepmoannamuueckas cucTema. Buyrpennss SHEPrus
TEPMOJIUHAMHYECKON CHUCTEMBI U cIIOCOObI €€ m3MeHeHus. KonmnyecTBo
TEIUIOTHl U paboTa. BHYTpeHHsIsI HEPrHsl 0JTHOATOMHOTO HJICATBHOTO
raza. Buael Temonepegadd: — TEIJIONPOBOJHOCTh,  KOHBEKLHS,
U3JIydeHHe. Y IeTbHas TeIUIOEMKOCTh BeulecTBa. KoanyecTBO TEmnoTh
IpH Teruionepeaaye.

[Tonsitre 06 aguabatHoM mpoiiecce. [lepBbIil 3aKOH TePMOTUHAMUKH.
[IpuMeHeHre mepBOrO 3aKOHA TEPMOJWHAMHUKM K HM30IPOLIECCAM.
I'padmueckas naTeppeTanus padboTh rasa.

Bropoii 3akoH TepmoauHamuKu. HeoOpaTMMOCTh MPOIIECCOB B
MIPUPO/IE.

TennoBele Mammsbl. [lpuHUIUOBI  AEMCTBUS TEIJIOBBIX MAIlUH.

21




[IpeoOpazoBanmsi sHepruu B TeruioBbiX MammHax. KIIJ[ temmoBoit
mamabl. [ukn Kapno u ero KIIJ[. Dxonornyeckue mpoOiaeMbl
TEIIOHEPTETUKY.

[TapooOpazoBanne u KOHAEHcanus. VcrmapeHue © — KUIICHHE.
AOcomoTHasT W OTHOCUTENIbHAS BIIAXHOCTh BO3Ayxa. HachIeHHBIH
nap. YaenbHas TemioTa nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhI
KUIIEHUS OT JaBJICHHUS.

TBépnoe teno. Kpucramiueckue u amopgHbie Tesna. AHM30TPOIUSA
CBOMCTB KpucTayioB. Kuakue kpuctaiibsl. COBpeMEHHbIE MaTepUalbl.
[InaBnenne wu Kpuctaym3auus. YaenbHas TEIJIOTa IIJIaBJICHUS.
CyO6nmumarusi.

YpaBHeHHE TEIUIOBOTO OajiaHca.

DJIeKTPOCTATUKA.
DJIeKTPOANHAMHUKA.

DneKkTpu3aus Tell. DIeKTpUIecKuil 3aps. [IBa Buma 3JeKTpUIECKUX
3apsoB. [IpOBOMHUKH, ITUAJIEKTPUKH U TOJYNPOBOJHHKU. 3aKOH
COXpaHEHUs IEKTPUIECKOTO 3apsija.

B3anmonericteue 3apsAI0B. 3aKoH Kynona. Toueunsiit
INEKTPUYECKUN  3apsn.  Onekrpuueckoe rmone. Hanpsoxk€HHOCTH
ANEKTPUIECKOTO 1Mo, [I[puHIMT Cynepno3uimu MEKTPUISCKUX TTOJCH.
Jluany HanPsSHKEHHOCTH DIIEKTPUUYECKOTO TTOJIS.

Pabora cun anmekrpocratmdeckoro mosst. llorennman. Pasnocth
MOTEHIMaIoB. [IpOBOTHUKH W JMAIEKTPUKH B DIIEKTPOCTATUYECKOM
nose. JlusnexTpudeckas IpOHUIIAEMOCTb.

OnekTpoéMKocTh.  KoHzeHcaTop.  DJNEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCAaTOpa. DHEPrus 3apsuKeHHOIO KOHJIEHCATOPA.

TexHuuecknue  yCTpOMCTBA M NPAKTUYECKOE  IMPUMEHEHUE:
3IEKTPOCKOI, IEKTPOMETP, DJIEKTPOCTATUUYECKAs 3AIUTA, 3a3EMJICHHE
ANEKTPOIPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIA ammapar, CTPYWHBIN
MIPUHTED.

DJIEKTPUYECKUI TOK. YCIOBHS CYIIECTBOBAHMS 3JIEKTPUUECKOTO
toka. Mctounuku Toka. Cua Toka. [IocTOSSHHBIN TOK.

Hanpsioxenue. 3akon OMa 171 ydacTka Lenu.

ONIEKTpUYECKOE  CONPOTUBJIEHUE.  YIEIbHOE  CONPOTUBIICHUE
Belectra. [locnenoBarenbHOe, MapalieIbHOE, CMEIIAHHOE COEUHEHNE
IIPOBOJIHUKOB.

Pabota snekrpudeckoro toka. 3akoH J[xoyms—IJlenma. MomntHoCTh
3IEKTPUYECKOTO TOKA.

O/JIC u BHyTpeHHEe CONPOTUBIECHUE UCTOUHMKA TOKA. 3aKkoH OMa Ji1st
MOJIHOM (3aMKHYTOM) anekTpudeckoii enu. Kopotkoe 3aMbikaHue.

DNEeKTpOHHAs MPOBOJUMOCTh TBEPABIX METALIOB. 3aBUCHUMOCTH
CONIPOTHUBIICHUS METAJJIOB OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.

DIEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIE€KTPOHHBIX MMYYKOB.

[MonynpoBoanuku. CoOcTBeHHass M TMpPUMECHas TPOBOJAUMOCTH
NoJynpoBOJHUKOB. CBoiicTBa p—nN-niepexoaa. llomynmpoBoaHUKOBBIE
npuOOpBHI.

DNEeKTpUYECKU TOK B pacTBOpax M pacijiaBax 3JIEKTPOJIMTOB.
DNEKTPONUTHYECKAs JUCCOLMALMS. DIEKTPOIIU3.

DNEeKTpUYECKUN TOK B rasax. CamocroaTenbHbIi u
HECAMOCTOSATENbHBIN pa3psa. Momuus. 11nazma.

TexHnueckre yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: aMIIepMeETp,
BOJILTMETP, PEOCTAaT, HCTOYHUKHA TOKa, DIIEKTPOHArpeBaTelIbHbIC
MPUOOPBI, DMEKTPOOCBETUTENHHBIE TPHOOPHI.

[TocrositHHble MarHuThl. B3auMopeiicTBHE NOCTOSIHHBIX MarHUTOB.
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MarnutHoe nosie.  Bekrop MarHutHOM — MHAyKuuu. [IpuHInmn
CYNEPHO3UIMA MArHUTHBIX TOJE€H. JIMHUM MAarHUTHOW WHIYKLIHH.
KapTuHa nuHMI1 MarHUTHOM MHIYKLIMH TIOJISI TOCTOSIHHBIX MAarHUTOB.

MaruuTHO€E MnoJie MPOBOJHUKA ¢ TOKOM. KapThHa JMHUN WHIYKUUU
MAarHUTHOTO IIOJIS JUIMHHOTO IIPSMOTO IIPOBOJHHUKA M 3aMKHYTOI'O
KOJIBIIEBOIO IPOBOJHHUKA, KaTymku ¢ TokoM. OmnbIT Opcrena.
B3anmoelictBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenia, e€ Moaylib U HarpasiieHue. [BrkeHue 3apspkeHHOU
YacTULIBI B OJJHOPOJTHOM MAarHUTHOM noJie. Pabota cuisl JlopeHua.

SIBneHue 3neKTpOMarHUTHOM MHIYKIUU. [I0TOK BEKTOpa MarHUTHOMN
uaaykiud. OJIC wHayknuu. 3aKOH SJIEKTPOMAarHUTHOW WHIYKITUU
®dapanes.

Buxpesoe snexrpuyeckoe mosie. DJIC MHAYKIMHU B TPOBOJHUKE,
JBHKYIEMCSI IOCTYNATENBHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

WnnykruBHOCTh. SIBNeHne camonnaykiuuu. 31C caMOMHAYKIUH.

DHeprusi MarHUTHOTO MOJIS KATYIIKU C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

JJIeKTPOMArHUTHOE
u3jaydyeHue

Konebatenpubiil KoHTYp. CBOOOHBIE 2JIEKTPOMArHUTHBIE KOJICOAHUS
B HJEAIbHOM  KoJIeOAaTeNIbHOM  KOHType. AHAJIOTHS  MEXIY
MEXaHUYECKUMH H DJEKTPOMArHUTHBIMH KojieOaHusmu. Dopmyna
Tomcona. 3akOH COXpaHEHHS DHEPTrUU B HACATLHOM KOJeOaTeThHOM
KOHTYpE.

BoinyKieHHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUSI.

ITepemennbiii Tok. CHHYCOUIaTbHBIA MEPEMEHHBIH TOK. MOIIIHOCTH
IIEPEMEHHOT0 TOKAa. AMIUIMTYIHOE M JCHCTBYIOIEE 3HAYEHUE CHJIBI
TOKA U HaIIPSDKEHUS.

Tpanchopmarop. IlpomsBojacTtBo, mepemadya ©  MoTpedIeHUE
JNEKTPUYECKON 3HEpPruu. OKOJOTMYECKHE PHUCKHA IPU IMPOU3BOJICTBE
anekTpo3Hepruu. KynbTypa HCHONB30BaHMS — JIEKTPOSHEPIHMH B
MOBCEHEBHOM KU3HHU.

DIIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS M3JIYYEHUS HJIEKTPOMArHUTHBIX
BOJIH. B3anmnas opuenrtanus BektopoB E, B, v B 3jieKTpoMarHuTHOM
BoJHE. CBOICTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXXEHUE, NPEIOMIICHUE,
noJisipyu3anus, Iudpakims, uHTepPepeHIus. CkopocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHEeHHE FIIEeKTPOMArHUTHBIX
BOJIH B TEXHUKE U OBITY.

[IpuHUHMIIBI painOCBs3U U TeNeBUACHUS. Paaronokanusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKatOUIEH Cpeibl.

I'eomeTrpuueckas ontuka. [IpsmonuHeiiHOe pacpocTpaHEHUE CBETA B
oxHOpoIHOM cpene. JIyy ceera. ToueuHbI HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3akOoHbl OTpaxeHus cBera. llocTpoeHue
U300paKeHHI B MIIOCKOM 3epKaje.

[Ipenomnenue cBera. 3akOHBI MPENOMIICHUS CBeTa. AOCOIIOTHBIM
nokazarenb — npenomieHus.  [logHoe  BHyTpeHHee — OTpaKEHHE.
[IpenenbHbIN yroa NOJTHOTO BHYTPEHHETO OTPAKEHHUS.

JHucnepcus ceeta. CnoxxHbIil cocTaB 6emoro cera. Ler.

Cobwupatonue U pacceuBaroniue TUH3bL ToHKas nuH3a. POKyCHOE
paccTosiHM€ U ONTHYEeCKass cuja TOHKoW smH3bL [locTtpoenue
n300pakeHNil B coOMparolnumx W paccenBalmux nuH3ax. Dopmyna
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TOHKOM JIMH3EL. YBEIIMYCHHUE, JaBaeMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH T€OMETPUYECKON ONTHUKHU.

Bonnosas ontuka. Matephepennus ceera. KorepeHTHbIE HCTOYHHKH.
VYcnoBuss  HAOMIOAEHUS ~ MaKCHMYMOB U MHUHUMYMOB B
UHTep(PEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
UCTOYHHUKOB.

Hudpaxmus ceera. AudpaxnponHas pemérka. Y caoBrue HaOIIOASHUS
[JIaBHBIX MAKCHMyMOB IIPU TaJI€HUM MOHOXPOMAaTHYECKOIO CBETa Ha
T(QPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

®otonbl. @opmyna [lnanka cBsizu sHEPTUU (HOTOHA C €r0 YACTOTOM.
DHeprus U UMIynbC GpoToHa.

OtkpsiTue u uccnenoanue porordpdexra. OnbiTel A. I'. Croserosa.
3akoHbl (oTodddexra. YpaBHeHue OiHmITEeHHA Ui (oTodPdeKTa.
«Kpacnas rpanuma» pororddekra.

JlaBnieaune cBeta. OnerTel I1. H. JleGenera.

XHWMHUYECKOE ICHCTBUE CBETA.

duzuxka BBLICOKHMX
JHepruu

Mogens atoma Tomcona. OnbiTel Pesepdopnaa o paccesuuro anbda-
yactull. [lmanerapnas monens aroma. [loctynatel bopa. U3nydenne u
norJionieHrue (POTOHOB TIPH MEPEX0JIe aTOMa C OJTHOTO YPOBHS dHEPTHUU
Ha Jpyroi. Buasl cnekrpoB. CHeKkTp ypOBHEW OSHEpPruM aroma
BOJIOPOJA.

BonHoBeIe cBoiicTBa yactul. Bomubl ne bpoinsa. KopnyckynsipHo-
BOJIHOBOW TyaJiu3M.

CHOHTaHHOE U BBIHYXJCHHOE U3Ty4EHUE.

OKCHEPUMEHTHI, JIOKA3BIBAIOLIME  CJIOKHOCTb CTPOCHHS  sApa.
OtkpeiTHe pamunoaktuBHOCTH. OmbIThl Pesepdopna mo ompeneneHuro
cOCTaBa paJoaKTUBHOTO u3ydeHus. CBoicTBa anbda-, Oera-, raMma-
n3iIy4eHus. BausHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBbI.

OtkpeiTHe mnpoTOHa U HelTpoHa. HyknonHas wmoxens sapa
['eitzenOepra—UlBanenko. 3apsim  sapa. MaccoBoe 4YHCIO — sapa.
N3oTtomsl.

Anba-pacnaz. DIEKTPOHHBIN U TIO3UTPOHHBIN Oera-pacnaz. ["amma-
U3JIlydeHHE. 3aKOH PaJIMOAKTUBHOTO pacnajia.

DHeprus CBSI3U HYKJIOHOB B sijpe. Slaepubie cuibl. [ledexkt macchl
spa.

SAnepublie peakuuu. [lenenue u cUHTE3 SA€Ep.

SAnepubiii  peaktop. TepmosiaepHbiii  cuHTe3. IIpoGnembr  u
NEPCIEKTUBBI AIEPHON SHEPIeTUKU. DKOJOTHUECKUE aCHEKThI SACPHON
SHEPreTHUKHU.

DneMeHTapHble YacTulibl. OTKPBITHE TO3UTPOHA.

MeTto1b1 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.

OyHIaMeHTaNbHbIE  B3aUMOJAEWCTBHUS. EMUHCTBO  ¢u3HMyecKoit
KapTUHBI MUPA.

J1IeMeHTBI
acTpodu3uKH

Conneynas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprum ConHua u
3BE31. 3BE3BI, MX OCHOBHBIE XapakTepuctuku. [luarpamma
«CTIEKTPAJIbHBIA ~ KJIACC  —  CBETHUMOCTb».  3BE31bl  TJIABHOU
MOCJIEI0BATENBHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTBY» ISl 3BE3]T
IJJaBHOW  IOCIENOBATENIBHOCTH. BHyTpeHHee  cTpoeHue  3BE3N.
CoBpeMeHHbIE MPEJICTABIICHUS O IPOUCXOKIECHUHU U 3BoJIoIMU CoHIa
1 3BE3/1. DTalbl )KU3HU 3BE3L.
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Mneunsiii Ilyre — nama [Mamaktuka. IlosokeHne M JIBUKEHHE
Connua B l'anaktuke. Tunel ranakTuk. PanporanakTMKu W KBa3apsbl.
UYépHble IbIphI B AAPAX TATAKTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. Pasberanue

ranakTuk. Teopus bonbiioro B3psiBa. PeIMKTOBOE H3ITydeHHE.
MacuurabHast ctpykrypa Beenennoil. MertaranakTuka.

4. TEMATUYECKOE INTAHUPOBAHUE YYEBHOI'O TIPEAMETA

Ne | Pazmen / rtnmaBa /| Kon- | OcHOBHBIE BUJbI €ATEIBHOCTH ONeKTPOHHBIE
TeMa y4e0HOTO | BO | OOyYaromuxcs (mudpoBsIe)
npeaMera 9aco oOpasoBarenbHBIEpeCy

B pCBI

10 kmacc/ 1 rox o6yuenusi (68 yacon)

Pa3znes I. Hayunblii MeTox nosHanus npupoasi (1 1)

1 dusnka — Hayka O 1
npupoge. Hayunsie

METOObI IIO3HAHUSA
OKPY)KaIOIIEro
MHUpA.

VYyacThe B JUCKYCCHH O POJIH
¢duznueckoil Teopuu B
(GOpMHUPOBAHUY TIPEICTABICHUI
0 (u3uvecKoi KapTHHE MHUPAa,
MecTe GU3NYECKOI KapTUHBI
MHpa B 00IIEeM Py
COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEACTABICHUHN O
pUpoJIe.

CpaBHEHHE U3MEPEHUI
bu3znyecKux BETUYHUH MPU
MOMOIIY aHAJIOTOBBIX U
U(GPOBBIX U3MEPUTEIBHBIX
puOOpOB.

OcBoenue crnoco00B OLEHKU
MOIPEITHOCTEN U3MEPEHU.

1. PRI / ®usuxal
10 xiace

Paznen I1. Mexanuka (304)

Tema 1. KunemaTuka 8
MaTepPUAJTbHON TOYKH.

2 Tpaekropus.3akoH 1
JIBYDKEHUS.

3 [lyts 1 1
HnepeMelIeHUE.

[IpoBeneHne KOCBEHHbBIX
W3MEPEHUN MTHOBEHHOM
CKOPOCTH M YCKOPEHHUS Telna,
IIPOBEACHUE UCCIIEIOBAHUS
3aBUCUMOCTEN MEXKIY
bu3nYECKUMU BEIUUYNHAMU U
OIIBITOB IO IIPOBEPKE
IIPEUI0KEHHON TUIIOTE3bI IPU
M3yYECHHUH PAaBHOYCKOPEHHOTI'O
MIPSMOJIMHENHOTO JIBUKECHUS,
JBUKEHUS Tea, OPOIIEHHOTO
TOPU30HTAJIBHO, IBUKEHUS TEJla

1. POII / ®usukal
10 knacc
2. Pemy EI'D
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CkopocTb.
OtHocHTenbHAsA
CKOPOCTbH JIBIDKEHUS
TelL.

PaBHOMepHOE
MPSIMOJIMHENHOE
JBHKCHUE.

Yckopenue. IIpsamout
WHEHHOEe IBIDKEHIE
C OCTOSIHHBIM
YCKOPEHHUEM.

bamnuctuueckoe
JIBUKECHUE

Kunematuka
MEePUOIUYECKOTO
JIBIDKECHUSA

KonTposbHas
pabota Nel
«Kunematuka
MaTepuaibHOU
TOYKH

Tema 2. JlunamMuka
MaTEePUAJTbHON TOYKH.

10 | [TepBblii 3aK0H

11 | Herorona

12 | Bropoii 3akoH
Hsrorona

13 | Tperuii 3akoH
Hprorona

14 | I'paBuTanmoHHas
cuia. 3akoH
BCEMUPHOTO
TATOTEHUS

15 | Cuna tsoxecTH

16 | Cuna ynpyrocru.
Bec tena

17 | Cuna tpeHus

18 | KonTposbHas
paboTta Ne2 o Teme
«JluHaMuKa
MaTepuanbHON
TOYKH

10 OKPY>KHOCTH C MMOCTOSIHHOM
10 MOJYJIFO CKOPOCTBIO.
Pemenne pacu€rHbIxX 3a1a4 ¢
SIBHO 3a/IaHHOM U HESBHO
3a7aHHON (PM3HYECKOI MOIEITBIO
C UCMOJIb30BaHUEM OCHOBHBIX
3aKOHOB U (POPMYJT KHHEMATHKH.
Perienne kauecTBEHHBIX 3a71a4,
TPEOYIOITNX MPUMEHEHUS
3HAHMI [0 KHHEMATHUKE.
Ornpenenenue yclioBHit
IIPUMEHUMOCTH MOJIENIEN
¢u3nYeCKuX Tl U MPOLIECCOB
(s1BEeHMIT): MaTepuaIbHas
TOYKa, PABHOYCKOPEHHOE
JBUKEHUE, CBOOOTHOE
najicHue.

Boinonnenue yueOHbIX 3ajaHUM
Ha aHAJIU3 MEXaHUYECKUX
MPOIIECCOB (SIBJICHHMIT) C
WCII0JIb30BAaHUEM OCHOBHBIX
MOJIOKEHUM 1 3aKOHOB
KMHEMATHUKH: OTHOCUTEIBHOCTh
MEXaHUYECKOTO JBUKEHUS,
bopMyIbl KHHEMATUKHI
PaBHOYCKOPEHHOTO JABHKEHUS,
npeobpazoBanus [amwest mms
CKOPOCTH U NEPEMELICHHUS.

[IpoBeneHne KOCBEHHbBIX
M3MEpPEHUI
PaBHOJEHCTBYIONIECH CUIT U
kod(dureHTa TpeHus
CKOJIbYKEHUS, IPOBE/ICHUE
UCCJIEeI0BaHUs 3aBUCUMOCTEMN
($u3NYECKUX BETUYHH U OTBITOB
110 POBEPKENPEIOKEHHON
TUIIOTE3bl MIPU U3YUEHUHU
JBUKEHHS OpycKa 1o
HAKJIOHHOM TIOCKOCTH,
JBUKEHUSI CHCTEMBI CBSI3aHHBIX
Ten, neopMaliuu Ted.
Pemenue pacu€rHbix 3a1ay ¢
SIBHO 33JJaHHOU 1 HESIBHO
3aJaHHOM (PU3HUECKOi
MOJIEJIbIO C UCTIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U OpMyIT
KMHEMaTUKU U TUHAMUKHU.
Pemienne kauecTBEHHBIX 3a/1a4,
TpeOYIOMMX MPUMEHEHUS
3HaHUM N0 KHHEMATUKE U
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Tema 3. 3aK0HBI
COXpAHEHUs

19 | Ummynbc
MaTepuanbHON
TOYKH

3aKOH COXpaHEHUs
HMITyJIbCa

20 | Pabora cusl.
MouHocTs

21 | IloreHuumanbHas
JHEPrus Telia Ipu
T'PAaBUTANMOHHOM U

ypyrom
B3aUMOJEHCTBUAX

22 | Kunerunueckas
SHEprusl.

23 | 3aKoH COXpaHEHHS
MEXaHHYIeCKOM
SHEPTHH

24 | AGcomIrOTHO
HEYIPYyroe
CTOJKHOBEHHE,
AOCOIOTHO

ympyroe
CTOJIKHOBCHHC

25 | IlpakTukym 1o
pEIIeHUIO 3a/1a4.

Tema 4. JlunamMuka
NepUuoOANIECKOro
JABHIKEHHSI

26 | JIBmkeHue TeI B
I'PaBUTALIMOHHOM
oJie

27 | Iunamuka
CBOOOTHBIX
KoJie0anui

28 | BeiHYXIE€HHbIE
xosebanns. Pesonan
C.

29 | KonTposbHas
pabota Ne3 o Teme
«3aKOHBI
COXPAHEHUSD

Tema 5. CtaTuka

30 | YcnoBue
paBHOBECHS IS

JTUHAMUKE.
OObsicHEeHHE OCHOBHBIX
MPUHLIUIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOIMYECKHUX MPOLIECCOB,
TaKUX KaK: MOIIIUITHUKH,
JBUYKEHHUE UCKYCCTBEHHBIX
CITYTHHKOB.

Ornpenenenue yclioBHit
IIPUMEHUMOCTH MOJEIEH
(u3UIeCKuX TeN U MPOLIECCOB
(s1BeHMI): MHEpLIMATbHAS
CHCTEMa OTCUETa,
MaTepuaibHasi TOUKa,
a0COIOTHO yripyras
nedopmarusi.

BrinmonHenue yueOHBIX 3ajaHUN
Ha aHaJIu3 MEXaHUYECKUX
MPOIIECCOB (SIBJICHHMIT) C
HCTIOJIb30BAaHUEM OCHOBHBIX
MOJIOKEHUM U 3aKOHOB
JTUHAMUKH: TPU3aKOHA
HeroTona, nmpuHIun
oTHOcuTenbHOCTH ["anuies,
3aKOH BCEMUPHOT'O TATOTEHUSI.
Pabota B rpynmax npu
00CYXICHIH BOTIPOCOB
MEXIPEIMETHOTO XapaKTepa
(Hampumep, 1Mo Teme
«/IBnxeHune B mpupoze»)

[IpoBeneHne KOCBEHHBIX
M3MEpPEHU UMITyJibca Tea,
KUHETHYSCKOH U
MOTEHIIMAIBHON SHEPTUM TEa;
MIPOBEJICHUE OMBITOB MO
MPOBEPKE MPEIIOKEHHON
TUIIOTE3bI IIPU U3YUYEHUU
PaBHOYCKOPEHHOIO
MPSMOJIMHEHHOTO JIBU)KEHUS U
B3aMOJICHCTBHUS TEJl.
Pemenue pacu€rHbix 3a1ay ¢
SIBHO 3aJJaHHOM M HESIBHO
3aJJaHHOM (PU3HUECKOi
MOJEJBIO C UCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OpMyT
MEXaHHUKH.

Pemenne kadyecTBEHHBIX 3a/1ad,
TpeOYIOMMX MPUMEHEHUS
3HAHMH 110 MEXaHUKE.
OObBsCHEHHE OCHOBHBIX
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MOCTYNATEIbHOTO
JIBIKECHUSA

31

YcaoBue
paBHOBeCHHHHH
BpalaTeIbHOTO
JOBUXXCHUA

Tema 6.
PeasiruBucrckas
MEXaHUKA

32

[Toctynatsl
CIIelIMaIbHO N
TEOPHUH
OTHOCUTCIIBHOCTHU

33

OTHOCHUTENLHOCTD
BpEMEHU.
BzanMmocBs3s
SHEPTUHU ¥ MACCHI

MPUHLIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOIMYECKHUX MPOLIECCOB,
TaKUX KakK: JBUKEHHUE PAKeET,
BOJIOMET, KONEP, IPYKUHHBIN
MUCTOJIET, TUPOCKOTI, (pUrypHOe
KaTaHUE Ha KOHbKaXx.
Ornpenenenue yclioBHit
IIPUMEHUMOCTH MOJEIEH
(U3UIECKUX TEN U MPOLIECCOB
(sBICHMIA): A0COTIOTHO YIIPYroe
1 abCOJIFOTHO HEYNpyroe
CTOJIKHOBEHHUSI.

BrinmonHenue yueOHBIX 3ajaHUN
Ha aHaJIu3 MEXaHUYECKUX
IPOLIECCOB(SIBICHHUIA) C
MCIIOJIb30BAaHUEM 3aKOHOB
COXPAaHEHHUS B MEXaHUKE:
3aKOHBI COXpaHEHUS! UMITYJIbCca
1 MEXaHWYECKOM YHEPTUH,
CBSI3b PaOOTHI CHIIBI C
U3MEHEHUEM MEXAHUYECKOUN
SHEpPruu Tena.

Hcnonb3oBanue | T-TexHonoruit
pu paboTe ¢
JOTIOTHUTEIbHBIMU
UCTOYHUKaMU HHGOpMAIUH 110
TeMe, UX KPUTHUECKUN aHaIIn3
U OLIEHKA IOCTOBEPHOCTHU

[IpoBenenue ucciaeq0BaHus
YCJIOBU paBHOBECHS TBEPIOTO
Tena, IMEIOIIEro 0Ch
BpAILICHUS; KOHCTPYUPOBAHUE
KPOHILITEHHOB U Pacy€T CUI
YOPYTOCTH; U3YUYECHUE
YCTOMUYMBOCTH TBEPJOTO TEIA,
HMMEIOLIETO TUIO0IIA/lb OMOPHI.
Pemenune pacu€THbIx 3a1a4 C
SIBHO 3aJJaHHOM M HESIBHO
3a/IaHHOM (pr3HUYECKOU
MOJEJBIO C UCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB U (OpMyT
CTaTHKH.

Pemenne kadyecTBEHHBIX 3a71a4,
TpeOYIOMMX MPUMEHEHUS
3HAHMH 10 CTaTHKE.
OOBsCHEHHE OCHOBHBIX
MPUHIUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOICTB, TAKUX
KaK: KpOHUITEWH,
CTPOMTEIIbHBIN KpaH,
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peméTyarsie KOHCTPYKIUU.
Ornpenenenue yclioBHit
IIPUMEHUMOCTHU MOJEIeN
du3nueckux Ten: abCoMOTHO
TBEPIOE TEIIO.

BrimostHeHne y4eOHBIX 3aJaHM
Ha aHaJIu3 MEXaHUYECKUX
MIPOLIECCOB (SIBJICHHI) C
MCII0JIb30BAHUEM OCHOBHBIX
MOJIOKEHUM U 3aKOHOB CTaTHKH:
YCJIOBUSL PABHOBECHS TBEPAOTO
Tena

Paspnen III. Moaekyasipaast ¢pusu

Ka M TepMoauHamMuKa (22 )

[IpoBenenue nzmepenni
IapaMeTpoB ras3a, IPOBEACHUE

HACCIEJOBAHNN 3aBUCUMOCTEN
(1)1431/1%01(1/1)( BCJIIMYHUH U OIIBITOB

0 MPOBEPKE MPEIOKEHHON
THUIOTE3bI ITPU U3YUCHUHN

YCTAHOBJICHHS TCIIJIOBOT'O
PABHOBECHA U U30IIPOLCCCOB B
rasax.

Tema 1. MoJsiekyasipHas 3

CTPYKTYpa BelllecTBa

34 | CrpoeHne aToma 1

35 | Macca aToMoOB. 1
MounsipHast macca

36 | ArperarHbie 1
COCTOSTHHSI
BEIIIECTBA

Tema 2. MoJiekyJsipHO- 5

KHUHETHYECCKAasA TCOPUA
HACAJTBHOI'O ra3a

Pemrenne pacu€THbIX 335184 C
SIBHO 33JJaHHOU U HESIBHO
3aJlaHHON (HPU3UIECKOMN

MOJIETIBIO C HCTIOIb30BaHHEM
OCHOBHBIX 3aKOHOB U OpMYIT

MOJICKYJISIPHOH (DU3UKH.
Pemenne kauecTBEHHBIX 3aa4,
TpeOyIOMMX MPUMEHEHUS
3HAHUM MO MOJICKYJISAPHOU
busuke.

OObscHEeHrnEe OCHOBHBIX
IPUHIIMIIOB JAeHCTBUS
TEXHUYECKUX YCTPOUCTB U

TEXHOJIOTUYECKHUX MPOIIECCOB,
TaKUX KaK: TEPMOMETD,
OGapomeTp, MoTy4YeHue

HaHOMAaTEPHAJIOB.
Omnpenenenue ycaoBuit
MIPUMEHHUMOCTH MOJIeTIeH
dbu3nYECKUX TEI U MPOLIECCOB

(sBHEeHMIT): MoJIenei rasa,
JKUJIKOCTH U TBEPIIOTO

(KpHCTamIMYeCcKOTo0) Tena,
U7ICaTbHOTO rasa.

Brinmonnenue yueOHbIX 3aJaHHA
Ha aHaAJIN3 TEIJIOBBIX

37 | Temneparypa 1

38 | OcHOBHOC 1
ypaBHEHHUE
MOJIEKYJIIPHO-
KHHETHUYECKOM
TEOPUH

39 | YpaBHeHHE 1
Knaneiipona-
Menneneesa

40 | Uzompormecchl 1

41 | KoHTpoJbHas 1
pabora Ne4
«MoumnekynspHas
busuKay.

Tema 3. 6

TepmoanHamMuka

42 | BHyTpeHH:s 1
SHEprus

43 | Pabora rasa 1

44 | TlepBblii 3aKOH 1
TEPMOIUHAMUKHU

MIPOIIECCOB (SIBIIEHUH) C
HCIIOJIb30BAaHUEM OCHOBHBIX
nosioxxeunt MKT u 3akoHOB

1. POII / ®usuxal
10 xiace
2. Pemry EI'D
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45

TermoBbie
JIBUTATEIN

46

Bropoii 3akoH
TCPMOJUHAMHUKHU

47

KontponbHas
padota Ne5
«TepMmoguHaMuKa»

Tema 4. /Kuakocts 1

nap

48 | Ucnapenue.
Konnencamus

49 | JlaBiieHue
HACBIIEHHOTO Iapa.
BraxxaO0CTD
BO3/IyXa

50 | Kumenwne xunkoctu

Tema 5. TBepnoe Tesno

51

Kpucrannmmzanus u
IJIABJICHUE TBEPJIBIX
TeN

52

Crpyxrypa
TBEPIBIX TEI.
Kpucrannmueckas
pelieTka

Tema 6. Mexanuueckue
BOJIHbI. AKYCTHKA

53 | Pacnpoctpanenue
BOJIH B YIIPYroi
cpene

54 | 3ByKOBBIC BOJIHBI

MOJIEKYJIIPHOM
(U3UKH:CBSA3bIABICHUS
UJICAIBHOTO I'a3a CO CPEAHEN
KMHETUYECKOU SHEpruei
TEIJIOBOTO JABUXKEHUS U
KOHIICHTPaLUEN €ro MOJIEKYII,
CBSI3b TEMIIEpATyphI BEIIECTBA
CO CpeHEN KUHETUYECKON
SHEpPruen TEIIOBOrO ABUKECHUS
€ro 4acCTUll, CBA3b JABJICHUSA
UJICAIBHOTO T'a3a C
KOHIIEHTPALUEN MOJIEKYJ U €r0
TEMIIEpaTypoi, ypaBHEHUE
MenpeneeBa—Kitaneiipona

N3mepenue ynenbHoOM
TEeNJIOEMKOCTH BEIIECTBa,
MPOBEICHUE UCCIIETIOBAHUI
3aBUCUMOCTEN (PU3NYECKUX
BEJIMYMH U OIIBITOB IO
MIPOBEPKE MPEATOKEHHON
TUTIOTE3bI TIPU U3YUCHUHU
MPOIIECCOB TETNIOOOMEHA U
aguabaTHOTO mpoIlecca.
Pemenue pacu€THbix 3a1ay ¢
SIBHO 33JJaHHOU U HESIBHO
3aJlaHHON (PU3UIECKOM
MOJIENBIO C UCIOJIL30BaHHEM
OCHOBHBIX 3aKOHOB B (popMyJT
MOJICKYJISIPHOH (DU3UKH U
TepMoArHAMUKHU. Pemenue
KayeCTBEHHBIX 3a]1a4,
TPEOYIOMNX TPUMEHEHUS
3HAHUM MO MOJICKYJISAPHOM
bu3MKe U TEPMOTMHAMHUKE.
OOBbsicHEHNE OCHOBHBIX
MPUHITATIOB JCHCTBUS
TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTMYECKUX MPOIIECCOB,
TaKMX KaK: XOJIOIMJIbHUK,
KOHJIMLIUOHED, TU3EIIbHBIN U
KapOIOpaTOPHBIN IBUraTeNH,
napoBasi TypOuHa, OJIydeHUE
CBEPXHM3KHX TEMIIEpaTyp,
YTHIN3ALUS «TETUIOBBIX)
OTXOJIOB C MCIIOJIb30BaHUEM
TEIJIOBOTO HACOCa, YTHIIM3ALUs
OMOOPTraHNYECKOTO TOTLIIHBA
JUTS BBIPAOOTKHU «TEIUIOBOI» U
AIEKTPUYECKOUN SHEPrUu.
Brinonnenue yueOHbIX 3aJaHHi
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Ha aHAJIN3 TEIIOBEIX
IIPOLIECCOB (SBJIEHUI) C
HCIO0JIb30BAHUEM OCHOBHBIX
nonokenniit MKT u 3akoHOB
MOJICKYJIIPHOU (QU3UKH U
TEPMOJMHAMUKHU:TIEPBBIN 3aKOH
TEPMOJANHAMHUKHU, 3aKOH
COXpaHEHUs SHEPTUH B
TEIJIOBBIX MPOIIECCaXx.
Ucnone3oBanue | T-Texnonoruii
npu padote ¢
JIOTIOJIHUTEIIEHBIMU
UCTOYHUKAMU WHPOPMAITAHU TIO
TeMe, UX KPUTHUCCKUN aHATHN3
U OIIEHKA JOCTOBEPHOCTH.
AHanu3 ¥ OlleHKA ITOCIICICTBHI
HCIOJIb30BaHUS TEIJIOBEIX
JIBUTATEJIEN M TEINIOBOTO
3arpsA3HEHUS OKpYXKaromen
cpeabl C MO3ULIMI
JKOJIOTHYECKOM 0€3011aCHOCTH;
MIPEACTABICHUH O
panroHaIFHOM
MIPUPOIOTIONH30BAHNH (B
MIPOIIECCE MOrOTOBKH
COOOIIEHUH, BBIITIOJIHEHUI
TPYIIIOBBIX MPOCKTOB)
Ha0mronenne cBoiicTB
HACBIIIICHHBIX MTAPOB,
MIPOBEACHNE KOCBEHHBIX
HU3MEPEHHI a0COTIOTHOM
BJIQYKHOCTH BO3/IyXa,
kodhurmenTa
MMOBEPXHOCTHOTO HATSHKEHUS,
Moy FOura.

Pemnenne pacu€tHbIx 3a1a4 C
SIBHO 3aJaHHOM U HESIBHO

Paznen IV. DaekrpocraTuka (14 u)

Tema 1. Cuibl 6
3J1eKTPOMATHUTHOI' O
B3alMMOJAeHCTBUSA
HeNoJABHKHBIX 3apsi/I0B
55 | DnekTpuyecKuii 1
3aps.
KBantoBanune
3apsijia
56 | DnekTpu3anus Tell. 1
3aKOH COXpaHEHHUs
3apsizia
57 | 3axon Kynona 1

[IpoBenenue KOCBEHHBIX
U3MEpPEHUl H  ONBITOB  TIO
pPOBEpKE PeI0KEHHON

TUIIOTE3BI pu H3y4YECHUU
B3aMMOJICUCTBHS  3apSKEHHBIX
TEN, 3apsAa KOHJIEHCcATopa,
MOCJIEI0BATEILHOTO
COEIMHEHMS KOHJIEHCATOPOB.
Pemenue pacu€rHbIXx 3amaud ¢
SIBHO 3aJaHHOM M  HESIBHO
3aIaHHOU ¢buznyeckoit
MOJEIIbI0 C HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U (hopmyn

1. POII / ®usukal
10 knacc
2. Pemy EI'D
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58 | PaBHoBecue
CTATHUYECKUX
3apsiioB

59 | HanpspkeHHOCTD
3IEKTPOCTATUIECKO
O 1oJist

60 | JIuaun
HAMPSHKCHHOCTH
AIIEKTPOCTATHYCCKO
ro moJIst

Tema 2. Dneprus
3JIEKTPOMATHUTHOI' 0
B3aMMO/eiicTBHSA
HENOJABMKHBIX 3apPsiI0B

61 | Pabora cun
AIIEKTPOCTATHYECCKO
TO MOJA

62 | [Torenrman
3IEKTPOCTATHYECKO
ro moJist. PasHocTh
MOTCHIIHAJIOB.

63 | DnekTpuveckoe
T0JIC B BEIIIECTBE

64 | DIEKTPOEMKOCTh
KOHJ/IEHCATOPa

65 | Coenunenus
KOHJICHCAaTOPOB

66 | TectupoBanue 10
UTOTaM TOJTyTOJTUS

67 | DHeprus
AIIEKTPOCTATUYECKO
rO TOJIS

68 | KonTpoapHas
pabota Neb
«DNEeKTPOMAarHUTHO
€ B3aUMOJIeHiCTBHE
HEMOABHKHBIX
3apsAI0B»

AJIEKTPOCTATUKH.

Penienne kauecTBEHHBIX 3aJ1ad,
TpeOyIOIHX PUMEHEHHS
3HAHUM MO JIEKTPOCTATUKE.
OOnbsacHeHUE OCHOBHEBIX
1810)205000200(0):] JNEUCTBUS

TEXHUYECKUX  YCTPOUCTB H
TEXHOJIOTUYECKUX  IIPOLIECCOB,
TaKUX  Kak:  3JIEKTPOCKOIL,
IIEKTPOMETP,

AIEKTPOCTATUYECKAs  3allUTa,
3a3eMJICHHE D3JIEKTPONpHOOpOB,
KOHJICHCATOPBI.

Ornpenenenue YCIIOBUM
IIPUMEHUMOCTH MOJeIIen
GU3MYECKUX TEN: TOYCUHBIN
3apsij, OJIHOPOJTHOE

JNEKTPUYECKOE TOJIE.
Boinonnenue yueOHbIX 3aaHUMA
Ha  aHauu3  DJIEKTPUYECKUX

MIPOLIECCOB(SIBJICHUI ) c
HCII0JIb30BAHUEM OCHOBHBIX
MOJIO)KEHU I 31 3aKOHOB
ANEKTPOAUHAMUKH: 3aKOH
COXPAaHEHHUS  DIIEKTPUUYECKOTO
3apsiaa, 3aKOH Kynona,
MOTEHLIUAJILHOCTh

ANEKTPOCTATUYECKOTO ToJI4,
OPUHIINII CYNEPIIO3UIINU

ANEKTPUYECKUX MOJIEH.
Ucnons3zoBanue | T-TexHonoruit
pu paboTe ¢
JIOTIOTHUTEIbHBIMU
UCTOYHUKAaMU UHGOpMAIUU 110
TeMe, X KPUTHUECKUN aHaIn3
U OLICHKa
JOCTOBEPHOCTU3aJaHHON
buznyecKoit MOAEIBIO C
UCIIOJIb30BAHUEM OCHOBHBIX
3aKOHOB U GopMyT
MOJIEKYIIAPHOU (PU3UKU U
TEPMOTUHAMHKH.

Pemenne kauecTBEHHBIX 3a/a4,
TpeOYIOMMX MPUMEHEHUS
3HaHUU 110 MOJIEKYJIAPHOU
¢dbu3nKe U TePMOTUHAMUKE.
OOBbscHEeHrE OCHOBHBIX
MIPUHIIUIIOB CTPOCHUS KUIKUX
KPUCTAIIJIOB, MOJTy4EHUS
COBPEMEHHBIX MaTepUaNIOB.
Onpenenenne yciaoBuil
MPUMEHUMOCTH MOJETNeH
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(U3UUECKUX Te U MPOLIECCOB
(sBEeHMIT): Mozienei rasa,
JKUJIKOCTHU U TBEPIIOTO
(KpucTaUIMUECKOTO0) TENa,
UJICaJIBbHOTO rasa.
BrimostHeHne y4eOHBIX 3aJaHM
Ha aHaJIu3 TEIUIOBBIX
MIPOLIECCOB (SIBJICHHI) C
MCII0JIb30BAHUEM OCHOBHBIX
nonoxenuid MKT u 3akoHOB
MOJICKYJIIPHOU (PU3UKH U
TE€PMOIUHAMUKU:CBA3b
JTaBJICHUSI UJICJIbHOTO Ta3a C
KOHIIEHTpalel MOJIEKYJI U €ro
TEMIIEpaTypoOi, ypaBHEHUE
Menneneesa—
Kitanelipona,nepBelii 3ak0H
TEPMOIUHAMUKH.

PaGora B rpynnax npu
00CYXICHIH BOTIPOCOB
MEXIIPEIMETHOTO XapakTepa
(Hanmmpumep, 1o Teme
«TennooOMeH B KUBOI
IPUPOJIE)

O6o0marmuii ypok mno
TeMaMm: MeXaHHNKa,
MoOJIeKYyJIsIpHast (U3UKa
U TEePMOJIMHAMHUKA,
3JIEKTPOCTATHKA.

BrimonHenne yueOHBIX 3a1aHU
MHTETPUPOBAHHOTO XapaKTepa,
JEMOHCTPHUPYIOIINX OCBOCHUE
OCHOBHBIX ITOHATHH,
(bU3NYECKUX BEIIMUMH U
3aKOHOB Kypca (pu3uku 10
Kjacca.

Pemenne kadecTBEHHBIX 3a71ad,
B TOM 4HCJIE
MHTETPUPOBAHHOTO U
MEKIPEIMETHOTO XapaKrepa.
Pemenune pacu€THbIx 3a1a4 C
SIBHO 3aJIaHHOM M HESIBHO
3a/IaHHOM (pr3nUYeCcKOn
MOJIETIBIO, TPEOYIOLTUX
MIPUMEHEHUSI 3HAaHUM U3 pa3HbIX
pa3zienoB MIKOJBHOIO Kypca
bu3MKH, a TaKKe UHTErPalliu
3HaHUM U3 JPYTUX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

11 kaacc/ 2 ron o6yuenus (68 yacos)

Paznea V. Dnexkrpoaunamuka (22 4)

Tema 1. IlocTossHHBIN
JIEKTPUYECKUIN TOK

7

HpOBCZ[eHI/Ie MIPpSAMBIX
I/I3MepeHI/II71 CHIJIBI TOKa 1

1. POIUI / ®usukal
11 knacc
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OnexTpuyecKuit
Tok. Cuia Toka

3axon OMma s
OJTHOPOJIHOTO
IIPOBOJHUKA

ConpoTuBieHne
IIPOBOJHUKA

CoennHeHns
HpOBO)IHI/IKOB

3akon Oma Jyist
3aMKHYTOM 1enu

TemnoBoe nelicTBrE
ANEKTPUIECKOTO
TOKa. 3aKOH
Hxoyna-Jlenna

KontponbHas
pabota Nel
«ITocTrossHHBIN
AIEKTPUUECKUI
TOK»

Tema 2. MaruurHoe

noJie

8 MaruaurtHoe
B3aMMOJIENCTBHE

9 MarsuTtHoe 1oJie
IEKTPUIECKOTO
TOKa

10 | JleiictBHE

MardimMTHOTI'O IIOJIA
Ha IIPpOBOJHUK C
TOKOM

11

JeiicTBue
MAarHUTHOTO TTOJISI
Ha JBUXKYILHECS
3apsKEHHbBIE
YaCTHUIIbI

12

IIpoctpancTBEHHBIE
TPaeKTOPUHU
3apsHKEHHBIX
YaCTHII B
MarHUTHOM TOJIe

13

B3aumonenctBue
AIIEKTPUYECKUX

HaIpPsKEHUsI, KOCBEHHBIX
U3MEPEHUH YAEIBHOTO
conportusnenus, IC u
BHYTPEHHETO COMPOTUBIICHUS
HMCTOYHHMKA TOKA, IPOBEJICHUE
HCCIICIOBAHNM 3aBUCHMOCTCH
(U3NYECKUX BEITUYHH U OITBITOB
10 ITPOBEPKE MPEIOKEHHON
TUTIOTE3bI TIPU U3YUYCHUU TeTIeh
ITIOCTOSIHHOTO TOKa.

Pemenne pacy€THbIX 3a1a4 C
SIBHO 3aJJaHHOM ¥ HESBHO
3a/IaHHON (pU3UUecKOn
MOJIENIBIO C HCIIOJIF30BAaHHEM
OCHOBHBIX 3aKOHOB U (pOpMYIT
ITOCTOSTHHOTO TOKA.

Penrenne kauecTBEHHBIX 3a/1a4,
TPEOYIOMNX TPUMEHEHUS
3HAHUH ¥ 3aKOHOB ITOCTOSIHHOTO
TOKa.

OOBscHEHNE OCHOBHEIX
MPUHITUIIOB JICUCTBUSA
TEXHUYECKUX YCTPOMCTB, TAKUX
KaK: aMIepMeTp, BOJILTMETD,
peocrar, CHETUMK
AJIEKTPUYECKON SHEPIHUU.
BrimonHenue yueOHBIX 3ajaHU
Ha aHAJIN3 DJIEKTPUYECKUX
MIPOIIECCOB (SIBJICHHI) C
HCITIOJIb30BaHNEM OCHOBHBIX
MTOJIOKEHUH U 3aKOHOB
3JIEKTPOJIMHAMUKH :3aKOHbI OMa
JUISl y9acTKa Lenu U JUIs
3aMKHYTOM 3JIEKTPUUYECKOUN
uenw, 3akoH Jxoymns—IJIenia.
PaGora B rpynmax npu
00CYXXJICHIH BOIIPOCOB
MEXKIPEIMETHOTO XapaKkTepa
(mammpuMep, 1O TEME
«INEKTPUYECKUE SIBJICHUS B
MIPUPOIEH)

[IpoBeneHne KOCBEHHbBIX
VU3MEPEHUI U UCCIIEA0BAHUN
3aBUCUMOCTEN MEXKTY
buznYeCKUMU BeJTMUYMHAMU TIPU
U3YYEHUU TPOLIECCOB
MPOTEKAHUS ANEKTPUUECKOTO
TOKa B MeTajax,
3IEKTPOJIUTAX U
MOJYIPOBOIHUKAX.

Pemnienne kauecTBEHHEIX 3a/a4,

2. Pemry EI'D

34




TOKOB

14 | MarHuTHBIN TOTOK

15 | Oneprus
MarHuTHOTO TIOJIst
TOKa

16 | KonTpoispHas
pabora Ne2
«MarsHuTHoOE€ noJie»

Tema 3.

JIEKTPOMArHeTH3M

17 [ DACB
MIPOBOTHUKE,
JBUKYIIEMCS B
MarHUTHOM TIOJIe

18 | DnexTpomarHuTHAs
WHTYKITHAS

19 | Toku 3aMBIKaHUS U
pa3MbIKaHUs

20 | KonTposbHas
pabota Ne3
«NEeKTpOMarHeTus
M

Tema 4. llenu

MNEPEMECHHOI0 TOKa

21

CBoOogubie
TrapMOHUYECKHE
AJIEKTPOMArHUTHBIC
KOJeOaHus B
Ko1e0aTeIbHOM
KOHTYype

22

KoneobarensHb1i
KOHTYD B IIEIH
MIEPEMEHHOT0 TOKa

TPeOYIOMHNX MPUMEHEHUS
3aKOHOMEPHOCTEN NOCTOSTHHOTO
TOKa B PA3JIMYHBIX CpEax.
OObsicHEHHE OCHOBHBIX
MPUHLIMIIOB JEHCTBUS
TEXHUYECKUX YCTPONCTB, TAKUX
KaK: ra30pa3psIHbIC JIaMIIbI,
JJIEKTPOHHO-Ty4eBas TpyOKa,
MIOJTYIIPOBOTHUKOBBIC IIPUOOPHI:
JIOJT, TPAH3UCTOP, (POTOIHO,
CBETO/INOT; TAJIbBAHHKA,
paduHHpOBaHKE MEIH,
BBITUTABKA JTFOMHHUS,
INEKTPOHHAS MUKPOCKOTIHSI.

IIpoBeaeHne KOCBEHHBIX
U3MEPEeHUH cuiibl Amnepa,
MPOBEICHUE UCCIIECIOBAHUS
3aBHCUMOCTEN MEXKITY
(GU3MYECKUMU BEIMYNHAMHA U
OIIBITOB IO ITPOBEPKE
MPEJI0KEHHON TUIIOTE3bI TPU
U3y4YECHUU JEUCTBUSA
IMOCTOSIHHOTO MarHuTa Ha
paMKy C TOKOM,
B3aUMO/JICUCTBUS IPOBOTHHUKA C
MarHUTHBIM IIOJIEM.
Onpenenenue ycaoBUil
MPUMEHUMOCTH MOJIETHU
OJTHOPOJTHOTO MarHUTHOTO
TTOJIAL.

Onpenenenue
HaInpaBJICHUSAUHIYKIINU
MarHMTHOTO TOJIsl TPOBOHUKA
C TOKOM, CHJIbI AMIIEpa U CUJIbI
Jlopenna.

Pemenune pacu€THbIx 3a1a4 C
SIBHO 3aJJaHHOM U HESIBHO
3aIaHHOM (pU3HUYECKOU
MOJIEJIBIO C YCIIOJIb30BaHHUEM
OCHOBHBIX 3aKOHOB U (hOopMyJT
1o TeMe «MarHuTHOE II0JIe».
Pemnienne kadyecTBEHHBIX 3a/1a4,
TpeOYIOMMX MPUMEHEHUS
3HaAHUM 110 TeMe «MarHuTHoe
OJIE».

OOBsCHEHNE OCHOBHBIX
MPUHIUIIOB JEHCTBUSA
TEXHUYECKUX YCTPOUCTBU
TEXHOJIOTUYECKUX ITPOLIECCOB,
TaKUX KaK: IPUMEHEHUE
IMOCTOSIHHBIX MarHUTOB,
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AIIEKTPOMArHUTOB, TECTEP-
MYJIBTUMETD,
ANIeKTpoABHUTATENb SIKOOH,
YCKOPHUTENH IIEMEHTAPHBIX
YaCTHIL.

IIpoBenenue nuccnenoBanus
3aBHCUMOCTEH (pr3HUECKIX
BEJIMYUH U OIBITOB TI0
MIPOBEPKE NPEMIOKEHHON
TUTIOTE3bI MPU U3YUCHUHU
SIBJICHHS DJIEKTPOMArHUTHOM
WHTYKITIH.

Pemenne pacy€THbIX 337184 C
SIBHO 3a/IAHHOM M HESBHO
3a/IaHHOM (pU3UUECcCKOn
MOJIEJIBIO C UCTIOJIE30BAaHUEM
OCHOBHBIX 3aKOHOB B (pOPMYJT
10 TeMe «NEKTPOMarHuTHas
WHTYKITUS.

Pemenne kauecTBEHHBIX 3a/1a4,
TPEOYIOMNX TPUMEHEHUS
3HAHUM MO TeMe
«NEeKTpOMarHuTHast
WHIYKIUSD.

OObscHEHrE OCHOBHBIX
MPUHIIMIIOB JEHCTBUS
TEXHUYECKUX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB,
TaKUX KaK: MHIYKIUOHHAs
1e4b, COJICHOU, 3aIIUTA OT
3NEKTPU3ALMHU TeJl IPU
JBUKEHUHM B MAarHUTHOM I10J1€
3emiu.

PaGora B rpynnax npu
00CY>KICHUHBOIIPOCOB
MEXIIPEAMETHOTO XapaKTepa
(Hampumep, 1o Teme
«ONEeKTPOMarHUTHbIE SIBJICHUSA
B IIPUPOJIC»).

Pa3nen VI. DiekTpomarautHoe nsiydenue (26 u)

Tema 1. U3ny4enue u
npuém
3JIEKTPOMATHUTHBIX
BOJIH paguo- u CBY-
AUANA30HA

4

23 | DnexkTpoMarHuTHbHIE
BOJIHBI

HpOBCZ[CHI/Ie KOCBCHHBIX
I/ISMepeHI/Iﬁ n  HCCICOAOBAaHUA
3aBUCHMOCTEN (I)I/ISI/ILICCKI/IX
BCIIMYHH npu HU3YUYCHUU

ANEKTPOMArHUTHBIX KOJIEOaHUI
U LIeTEN IEPEMEHHOTO TOKA.
Pemienue pacuérHbIx 3amau ¢

1. POIUI / ®usukal
11 xiacc
2. Pemy EI'D
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24

JaBnenue u
HAMITYJIBC
OJICKTPOMArHUTHBIX
BOJIH

25

Cnextp
ANEKTPOMAarHUTHBIX
BOJIH

26

Pagno- u CBY-
BOJIHBI B CPEJICTBAX
CBSI3U

Tema 2.
I'eomeTpuueckasi
ONITHKA

10

27

[Tpuamn
T'rotirenca

28

OTtpaxeHue BOJH.
[Ipenomiienne BOH

29

Jucnepcus ceera

30

[Toctpoenne
M300paKeHUH 1
X0J1a JIy4eil mpu
MIPEJIOMJICHHUHU CBETA

31

Colwupartomue
JIMH3BI

32

®dopmysia TOHKOMN
cobuparomei
JIUH3BI.

33

Pacceusaromnue
JIMH3BI

34

®doKycHOE
paccrosiHue u
OTTUYECKAs CHIIa
CUCTEMBI U3 JABYX
JIUH3

35

YenoBeueckuii riia3
KaK OITh4ecKas
cucTeMa

36

KoHnTtponsHas
pabota Ned
«["'eomerpuueckas
OIITHKA»

Tema 3. BoanoBas
ONTHKA

37

WnTepdepenmus
BOJIH

SIBHO 3aJaHHOM M  HESBHO
3a/laHHOM ¢buznyeckoit
MOJENBI0 C MCHOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopmyin
no TeMe «JNEKTPOMarHUTHBIE
KOJIEOaHUS.

Pemenne kauecTBEHHBIX 3a7ad,

TpeOYIOmMX PUMEHEHUS
3HaHUI o TeEME
«INEeKTPOMarHUTHbHIE
KOJICOaHUS».

CpaBHEHHE MEXaHMYECKHX U
AJIEKTPOMArHUTHBIX KOJICOAHUM.
OOnsacHenue OCHOBHEBIX
1810)205000200(0):] JNEUCTBUS
TEXHUYECKUX YCTPOUCTB, TAKUX
KaK: DJEKTPUYECKUN 3BOHOK,
reHepaTop NEPEeMEHHOTO TOKa,
JUHUH JJIEKTPOTIepeiad.

Onpenenenue YCIIOBUU
MIPUMEHUMOCTH MOJIENIN
HIEaILHOTO  KOJIEOATEIHLHOrO
KOHTYypA.

AHaIN3 ¥ OI€HKA IOCIIEICTBUN
HCIOJIL30BaHHUS Pa3ITMYHBIX
coco0oB MMPOM3BOJICTBA

3JIEKTPOSHEPTUU C  TMO3UIUN
9KOJIOTHYECKONH 0e301acHOCTH;

MPEICTABICHUNO
panroHaIbHOM
MIPUPOIOTIOIH30BaAHHH.
HaGmronenue OINTHYECKUX
SIBJICHUH, MPOBEACHUE
KOCBEHHBIX U3MEPECHU,
HCCIENOBAHUS  3aBHCHUMOCTEN

(Gu3UUecKuX BEIMUUH U OIBITOB
0 IPOBEpPKE MNPEIIOKEHHOU
TUIOTE3bl  NPU  HU3YyYCHUHU
SIBJICHUH TIPEJIOMJICHHUS CBETa
Ha paHUIe pas3zerna AByX Cpel,
IIPEJIIOMIICHUS cBeTa B
coOuparomiei 1 paccenBaromeit
JMH3aX, BOJIHOBBIX CBOICTB
CBETA.

Pemenne pacy€THBIX 3ama4 C
SIBHO 3aJaHHOW M  HESABHO
3aIaHHOU ¢buznyeckoit
MOJENIBI0 C HCIOJIb30BAHUEM
OCHOBHBIX 3aKOHOB U (hopMmyIn
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38 | UnTepdepenmus
CBETa

39 | dIudpakuus cBera

40 | dudpakunoHHas
peméTka

41 | [IpakTukym 1o

PCLICHHUIO 33/1a4.

Tema 4. KBanToBasi
Teopust
3JIEKTPOMATHUTHOI 0
U3JIYYEeHHUs] M BelllecTBa

42

Tenosoe
W3JIy4YCHHE

43

®dotorpdext

44

Kopmyckynspao-
BOJIHOBOM JTyaJIN3M

45

Crpoenue aToma.
Teopusa aroma
BOJIOpOJA

46

Tlormomenue u
W3JIyYCHHE CBETA
aTOMOM

47

Jlazep

48

KonTposbHas
pabota Ne5
«KBanToBas
TEOPUSD»

o teme «OnTUKa.
Pemenne kadecTBEHHBIX 3ajad,

TpeOyromux MIPUMEHEHHUS
3HaHu# 1o TeMe «OnTuKay.

IToctpoenue u pacuér
M300paKEeHUI,  CO3/1aBaEMbIX

IJIOCKUM  3€pKajioM, TOHKOH
JIMH30H.

Omnpenenenue yCIOBUI
IPUMEHUMOCTH MOJEIU TOHKOU
JIMH3bI; TPaHULl IPUMEHUMOCTH
F€OMETPUYECKON ONTUKH.

OOnsacHenue 0COOCHHOCTEH
MIPOTEKAHUS ONTHUYECKUX
SIBJICHUI: UHTEpPEepeHInH,
nudpakinm, JIMCTIEPCHH,
MOJIHOTO BHYTPEHHETO
OTPaKCHUS.

OObacHenue OCHOBHBIX
TPUHIHUTIOB JNEUCTBUS

TEXHUYECKUX  YCTPOHCTB |
TEXHOJIOTMYECKUX  ITPOIIECCOB,
TaKMX  Kak: O4YKH, JIyIa,

MIEPHUCKOTI, (doToanmapar,
MHUKPOCKOTI, MIPOEKITMOHHBIN
armmapar, MIPOCBETIICHHE

ONTUKH, BOJIOKOHHAs OIITHKA,
nudpakIMOHHAs perETKa.
PaGota B rpynmax mpu

00CYyXICHUH BOTIPOCOB
MEXIIPEIMETHOTO  XapakTepa
(mampumep, o TeMe
«CBeToBBIC SIBIICHUS B
IPUPOIE)

[IpoBenenue KOCBEHHBIX
U3MEPCHUH, WCCIIETIOBAHMSI
3aBHCUMOCTEH MEXTy
(GU3NYECKUMU BEITMUYUHAMH TIPH
U3yYCHUH SIBIICHUS
dotorddexra.

OObscHeHue OCHOBHBIX
TIPUHITUIIOB JCUCTBUS
TEXHUYECKUX YCTPOMCTB, TAKHX
Kak: CIIEKTPOMETD,
doTosrneMeHT,hoToaaTUHK,
TYHHEJIbHBIH MHUKPOCKOTI,

collHeYHast OaTapesi, CBETOUO/I.
Pemenue pacu€rHbIX 3amad c
SBHO 3aJJaHHOM H  HESABHO
3aJJaHHON (busnueckoit
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MOJEIBI0 C HCHOJIb30BAaHUEM
OCHOBHBIX 3aKOHOB U (hopMmyI
o TemMe «KBanTOBBIE
SIBJICHUS.

Pemienne kauecTBEHHBIX 3ajay,
TPEOYIOImMX PUMEHEHUS
3HaHu 10 Teme «KBaHTOBbIE
SIBJICHUS).
Ornpenenenue
MPUMEHUMOCTH
MO/IETIN CBETA.
AHanu3 KBaHTOBBIX IPOIIECCOB
C UCIIOJIb30BAaHUEM YpaBHEHUS
OiiHmTeitHa a1 goTtoaddekra,

YCIIOBUU
KBAaHTOBOU

1810)205 000200 E:] COOTHOIIICHUH
HEONPENETEHHOCTH
I'eitzenbepra.

Hcnonp3oBanue | T-TexHoIOrMMA
pu pabote c
JIOTIOJIHUTEIIbHBIMHU

HWCTOYHUKAMHU UHGPOpMAIUU 10
T€ME€, UX KPUTHYECKHI aHaIn3
U OLICHKA IOCTOBEPHOCTH.

Paznea VIl. ®usnka BHICOKHX D H

epruii (11 4)

Tema 1. ®usuka 7 Hab6monenue JTUHEHYaThIX
aTOMHOTIO sApa CIIEKTPOB.
49 | CocTaB aTOMHOTO 1 OObsicHeHnE OCHOBHBIX
spa MPUHIIUIIOB JIeHCTBUS
TEXHUYECKUX YCTPOMCTB, TaKHX
50 | EcrectBennas 1 KakK: CIICKTPOCKOT,  JIa3ep,
paIrOaKTUBHOCTS. KBAaHTOBBIH KOMIIBIOTECD.
3aK0oH Onpenenenue YCIIOBUU
paIroaKTUBHOTO IIPUMEHUMOCTH MOJACIM aToMa
pacraza Pezepdopna.
51 | MckyccrBennas 1 AHanu3 KBaHTOBBIX ITPOIIECCOB
PaIHOAKTUBHOCTb Ha OCHOBEIIEPBOTO WU BTOPOTO
52 | Ucnons3oBanue 1 | mocrynaros bopa.
SHEprHH AeJICHHS OObscHEHUE OCHOBHBIX
sep. SnepHas MIPUHITUTIOB E[eHCTBH;I
SHepreThKa TEXHUYECKUX  YCTPOUCTB U
53 | TepmosiepHblit 1 TEXHOJIOTUYECKUX  IPOIIECCOB,
CHETES TaKMX Kak: J03UMETp, Kamepa
54 | Slnepuoe opyxue 1 Buinbcona, H%epHLIfI peakrop,
55 | buonoruueckoe 1 TCPMOAACPHBI peakxTop,
eficTBHe aToMHas OoM0a, MAarHUTHO-
PATHOAKTHBHBIX pe3oHaHCHas ToMorpadus. §
3Ty HeHHiT Onpenenenne yCIOBUI
Tema 2. JjieMeHTaApHBIE 4 TIPUMCHUMOCTH MoZAeIn

YaCTHIbI

ATOMHOTO A1pa.

1. POIUI / ®usukal
11 kmacc
2. Pemy EI'D
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56 | Knaccuduxkanus
3JIEMEHTAapHBIX
YaCTHI

57 | JlenroHsl Kak
(dbyHIaMeHTaIbHBIE
JaCTHIIBI

58 | Knaccudukarus u
CTPYKTYypa aJIpOHOB

59 | B3zaumoneiicteue
KBapKOB

AHanu3 U OmHUCaHUE SACPHBIX
peakuuii ¢ HCIOJIb30BaHUEM
MOHATUM MAacCOBO€ YHCIO U
3apsi  fApa, DHEpPrus CBS3U
sApa, 3aKOHOB  COXPAaHEHHUs
3apsga, MaccoOBOIO 4uCia U
SHEPTUM B SIICPHBIX PEAKIMIX,
3aK0OHa paaIrOaKTUBHOTO
pacnana.

AHanu3 W OICHKA BIIUSHUA
pPaIMOaKTUBHOCTH Ha KUBBIE
OPraHu3MBbl, a TaKXKe
MIOCJIEICTBUI pa3BUTHUA
SAJIEPHOW SHEPTEeTUKU C MO3UIUN
DKOJIOTHYECKON 0OE€30IacCHOCTH;

IIPEACTABICHUI 0
parMoHaIbHOM

MPUPOJOTIOIH30BAHUHT (B
rpotecce MTOJATOTOBKH
COOOIIEHUH, BBITIOJTHEHUS

IPYNIOBBIX POEKTOB)

Pa3nea VIII. Dnements! actpodusuxu (6 4)

Tema 1. DJjeMeHTHI 6

acTpopusuku

60 1
Crpykrypa
Bcemennoi

61 OBOIIONUA 1
Bcenennoin

62 | Ob6pa3oBanue 1
ACTPOHOMHUYECKHUX
CTPYKTYD

63 | DBomrOLMA 3BE3 ] 1

64 | O6pa3zoBaHue 1
ConHeyHoun
CHCTEMBI

65 | OBomronus 1
ConHeyHou
CHCTEMBI

VYyacTe B JAUCKYCCHH O POJIH
aCTPOHOMHH B COBPEMEHHOM
KapTHHE MHUpPA, B IPAKTUYECKOI
JIEITENLHOCTH  4YelIoBeKa U
najJbHEUIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH.
[lonroroBka  cooOmieHuii o
METOJIaX TOJYYEHUS HayYHBIX
ACTPOHOMHUYECKUX 3HAHWMH,
OTKpPBITUSX B  COBPEMEHHOM
ACTPOHOMHUHU.

[Ipumenenue

OCHOBOIIOJIAr AIOIIUX
ACTPOHOMHUYECKUX TOHSTHH,
3aKOHOB W TE€O-pUH JJIs aHAJIM3a
U OOBSICHEHUS (PU3HUYCCKHUX
MPOIECCOB, MPOUCXOJAIIUX B
3BE3/1aX, B 3BE3AHBIX CHUCTEMaX,
B MEXKraJlaKTUYeCKOl  cpene,
IBIOKEHUS  HeOeCHBIX  Tell,
SBOJIIOLINY 3BE3] U BceaeHHOM.

[IpoBenenue HaOIIOIeHU ]
3BE3IHOTO Heba
HEBOOPYXKEHHBIM  TJIa30M  C
HCIOIb30BaHUEM

KOMIIBIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ
AJI1 OIIPCACIICHUA TIOJIOKCHUSA

HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE
CO3BE3IUs CeBepHOro

1. PRI / ®usuxal
11 kmacc
2. Pemy EI'D
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MOJIyIIAPUS U IPKHUE 3BE3/IBIL.
[IpoBenenue HabmIOACHUN B

TEJISCKON JlyHsl, IIAHET,

TYMaHHOCTEH U 3BE3JHBIX

CKOIUICHUH
O0o0maommiiypok 1o 3 Pemenune xauecTBEHHBIX 3a7ad,
Teme: (PU3MKA U HAYYHO B TOM yucie
TeXHUYeCKHIi nmporpecc UHTETPUPOBAHHOTO "

MEKIPEIMETHOTO XapaKTepa.
Pemenne pacy€THeIX 3ama4d C
SIBHO 3aJaHHOM H®  HESIBHO
3aJJaHHOH (buzmgeckoit
MOJIEJIBIO, TpeOyromux
MIPUMEHEHUSI 3HAHUI U3 Pa3HBIX
pa3denoB  IIKOJIBHOTO  Kypca
bu3NKK, a TaKkKe HHTETpaIluu
3HAaHUN W3 JPYrux MPEeIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.
IToaroroBka K HUTOTOBOU
aTTeCTaInu 10 HU3NKE

S. YYEBHO-METOIUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE PEAJIM3AIIMU YYEBHOI'O ITPEIMETA, KYPCA

5.1. OcHoBHas1 yyeOHas1 JIUTEpaTypa (0.1 nedaz02a/0na 00y4arouuxcs)

s nedazoeos:

5.1.1. Msaxkumes I'. 4., Byxosues b.b., Corckuit H.H. mox penakuueii [TapdentreBoit
H.A./ ®usuka, 10 kimacc: 6a30Bbii, AkninonepHoe o6mectBo «M3narenscTBo «IIpocBenienuey,
rox m3manusa 2023.

5.1.2. Msaxkumes I'.JI., Byxosues b.b.,Yapyrun B.M. nox penakuueii [TapdenrreBoit
H.A., 11 kmacc: 6a30Bbiii, AkumonepHoe o6mectBo «3narenscTBo «IIpocBemenue», 1o
n3nanus 2023

s obyuarowuxcsi:

5.1.3. Msxumes I".51., Byxosues b.b., Corckuiit H.H. non penakuueii [lapdentreBoit

H.A./ ®u3uka, 10 kimacc: 6a30Bbii, AkimonepHoe o61mectBo «M3narenscTBo «lIpocBenienue,
rox m3nanusa 2023.

5.1.4. Msxumes I'.JI., Byxosues b.b.,Yapyrun B.M. non penakuueii [TapdentreBoii
H.A., 11 kmacc: 6a30Bbiii, AknmoHepHoe o61mecTBo «M3narenscTBo «IIpocBemenuey, o
n3nanus 2023

5.2. JlonostHuTEIbHASA YUeOHAS JJUTEPATypa (0711 nedazoza/0na o0yuarouuxcs)

s nedazo2os:

5.2.1.PemvkeBuu A.I1. C6opHuk 3agau no ¢pusuke. — M.: [Ipocemenue, 2015. — 159 c.

522 lemunoBa M. A cmam EI'D! ®Pusumka. Mopynbnbiii kype. Ilpaktukym u
muarHoctuka. — M.: [Ipocsemenue, 2018. — 368 c.

5.2.3.JIykameBa E.B. EI'D 2023. ®wusuka. 45 BapuanToB. THNOBbIE BapUaHTHI
9K3aMEHAIMOHHBIX 3amaHuii. — M. : U3gaTenbcTBo «Ik3amen», 2023. — 496.

5.2.4. Komudukatop >JI€MEHTOB COJAEp)KaHUS M TpeOOBaHW K YPOBHIO IMOJIOTOBKH

BBIITYCKHUKOB 00pa3oBaTeIbHbIX OpPraHU3allUil Uil MPOBEACHUS E€AWHOIO TIOCYJapCTBEHHOTO
sKk3ameHa no gusuke. — GUIIU, 2022.
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5.2.5. Crenuduranus KOHTPOJBHBIX W3MEPHUTEIbHBIX MaTepUAJIOB ISl MPOBEICHUS B
2023 roay eAMHOTO TOCYIapCTBEHHOTO dK3aMena o ¢usuke. — DUIHU, 2022.

na obyuarowuxcs:

5.2.6.IIpakTrkymM 1o (pusmke [DIEKTPOHHBIM pecypc]: ydeOHO-METOIUYecKoe mocodue
Ui ydamuxcst npo@uibHbeiX kiaccoB: B 2 4. Y. I. Mexanuka. MouekynspHas (usuka u
tepmoauHamuka / aBT.-cocT. P.}O. KombioB; M-Bo Hayku u Beicil. o0p. PD, ®I'BOY BO
«Tam0. roc. yu-T um. I'.P. Jlep>xaBuna». — Onexrpon. aad. (1 ¢aiin). — Tambos, 2019. — Pexum
nocryma: https://elibrary.tsutmb.ru/dl/docs/elib542 .pdf. orpanndennsii. — 3ari. ¢ sKpaHa.

5.2.7.0OnextpomuHamuika. KBaHTOBas Qu3mka [DIEKTPOHHBIM pecypc]: ydeOHO-
METOMYECKOE TIOCOOUe ISl ydaluxcsl Mpoib- HBIX KiaccoB / aBT.-cocT. P.}O. Kombmos ; M-
BO HaykH # BbicHL. 00p. PO, ®I'BOY BO «Tamb6. roc. yH-T um. ['.P. Jlepka- BuHa». — DIIEKTPOH.
naH. (1 daitn). — Tam6oB, 2020. — Pexxum noctyna: https://elibrary.tsutmb.ru/dl/docs/elib623.pdf.
OTpaHMYEHHBIN. — 3aril. ¢ FKpaHa.

5.3. YueOHO-MeTOAUYECKAS JIUTEpaTypa

5.3.1.KacesHoB B.A. Meroauueckoe nocodue k yueoHuky B. A. KacbsHoBa «®u3uka.
bazoserit yposens. 10 kimace». M.: [Ipoda, 2018. — 224 c.

5.3.2. KacesanoB B.A. Meroanueckoe noco6ue k yueOHuky B. A. KacesnoBa «®usuka.
bazoserit ypoBens. 11 kmace». M.: [Ipoda, 2018. — 160 c.

5.3.3. BonkoB B.A. YHuBepcaipHbIe TOypouHble pa3padboTku mo ¢usuke: 11 kmacc. — M.:
BAKO, 2018. - 464 c.

5.4. IlepeueHb peKOMeHIyeMbIX TEeXHHYECKHUX CpPeACTB O0y4eHUsl, B TOM 4YHCJe
TPeHaKepoB

5.4.1. UnTepakTuBHAs JOCKa/ DKpaH.

5.4.2. Kommbrorep/HOyTOYK.

5.4.3. MynbTumMeana mpoeKkTop.

5.5. IlepeyeHb peKOMeHAYeMbIX 3JEeKTPOHHBIX (HU(PPOBHIX)-00pa3oBaTEIbHBIX

pecypcoB

5.5.1. Tlpe3eHTanuu MO OCHOBHBIM pasjieiaM Kypca (u3uku. — Pexum cB0oOOIHOTO
nocrymna:https://infourok.ru/biblioteka/fizika/.

5.5.2. OTtkpsiTas ¢buzuka. — PexxumcBoOOAHOTO

nocryma:https://physics.ru/textbookl1/content.html
5.5.3. ®enepanbHplii 1IEHTp HWHOOPMAIIMOHHO-00pa3oBaTenbHbIXpecypcoB (DPILIMOP). —
Pexxum cBoOOHOrO mocryma: http:/fcior.edu.ru

5.5.4. OOpazoBarensHblii moprtan «pemry EI'D» — Pexkum cBOOOJHOTO mOCTYyIA:
https://sdamgia.ru/

5.5.5. Oob6pazoBatenbHbie pecypchl MuTepHeta — Qusuka — Pexum cB0oO60AHOTO
nocrymna:http://www.alleng.ru/edu/phys.htm

5.5.6. TloaroroBka K HWTOroBOM arrecranmu 1o ¢u3uke — Pexum cBoOOIHOTO

nocryna:http://samopodgotovka.com/index.php/fizika.html
CpencTBa KOMMYHHKAITMH JIJ1s1 TPOBEACHUS OHJIAH- U 0(JIaiiH ypoKOB

1. JIHeBHUK.pY
2. CoumanbHas cetb BKoHTakTe
3. CepBucZoom BHJICOKOH(pEPEHIIHS
DeKTpOoHHBIE 00pa30BaTeNIbHbIE PECYPCHIAIA MPOBEICHHS OHJIAlH- U 0(IaliH YPOKOB:
1. JIHeBHUK.pY
2. POl
3. Pemy EI'D
4. infourok.ru

5.6. MaTtepua/jbHO-TeXHHYECKHE CPEICTBA M 000py10BaHUs A1l 00y4YeHHUs
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http://fcior.edu.ru/
https://sdamgia.ru/

5.6.1. KoMIIeKT HHCTPYMEHTOB KJIACCHBIX.
5.6.2. JleMmoHCTpanmoHHOE 000pyI0BaHUE TIO (hUBHKE.
5.6.3. KomruiekTsl 7151 IpoBeeHHS J1a00paTOPHBIX paboT 1Mo (GH3HKe.

5.6.4. Jlna oOecriedeHust OOydeHHS C  HWCIOJB30BAaHWEM  JUCTAHIIMOHHBIX
00pa30BaTENbHBIX TEXHOJIOTHIA HEOOXOIUMBI:

- KOMIIBIOTEPHl WM HHBIE TEXHMYECKHE YCTPOMCTBA YYEHHKOB M Ilefarora c
BBICOKOCKOPOCTHBIM BBIXOJIOM B MHTepHET, 00ecneunBaronfe BO3MOXKHOCTh pPa0OTHI C
MYJbTUMEIUMHBIM ~ KOHTEHTOM:  BOCIPOU3BEAECHUE  BUJICOU300pAKEHUM, KadyeCTBEHHBIN
CTEpPEO3BYK B HAYIIHUKAX, PEYeBOM BBOJ ¢ MUKpodoHa u ap.
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6. IPUJIOKEHUSA
IIpuioxenue 1 k pabouei nporpamme

O EHOYHBIE MATEPUAJIBI

1. OneHo4HbIe CPeACTBA ISl TEKYLEr0 KOHTPO/ISA YCIIeBAeMOCTH 00y4alommXxcst
Texymuil KOHTPOJIb OCYIIECTBIISETCS B XO€:

- YCTHOTO OIIpOCa;

- KOHTPOJILHOW paboThl;

- TECTHUPOBAaHHS,

- BBICTYIUICHHS C JOKJIAOM.

DonO oyeHouUHBIX CPeOCcma 0151 NPOBeOeHUs MEKYULe20 KOHMPOJia

JleMoHcTpanMOHHASI BepCHs TEM J0KJIAT0B
Paznen 1. ®u3uka U ecTeCTBEHHOHAYYHbIH MeTO MO3HAHUS TPUPO/BI.
Marepusi u €e OCHOBHBIE€ CBOMCTBA.
[TepcniekTUBHI pa3BUTUN (HUZHKU.
Mertomp! uccneaoBaHus B GU3UKH.
Jlxopmano bpyno
T'amneo INamuneit
Horann Kemep
HproToH 1 ero oTKpeITHS B PU3HKE
Pa3gen 2. Mexanuka.
OO6mrast TMaAPOIMHAMHUKA.
Mexannka Hpr0TOHA - OCHOBA KJTACCHYECKOTO ONMHUCAHUS MPUPOJIBI.
HexkoTopsie mapamoKchl TEOPUH OTHOCUTEITBLHOCTH.
Huepius - yto 310 Takoe!?
I'panuubl npuMeHnMocT Mexanuku HprotoHa.
Wuepius u UHEPTHOCTh
Kak «B3BecuTh» yejioBeKka B HEBECOMOCTH
Hctopus nosiBiieHUs] CEKYHTHOM CTPEIIKU
Korpma mbr nBmxemcs Bokpyr CouHIla ObICTpee — THEM WU HOYBIO?
10 [IposiBiaeHne 3aKOHOB CHJIbI TPEHHS B IOBCEHEBHOM KM3HU YEIOBEKa

Nook~owhE

CoNoR~LWNE

Pa3zpnen 3. MoJiekyasipHas Gpu3MKa 1 TEPMOJAMHAMMKA.
Kpucrannsl B npupoe.

Onpeznenenue pazMepoB MOJIEKYJL.

Ornpenenenre CKOPOCTH ABMXKEHUI MOJIEKYI B Ta3ax.
Hcropust BO3BHUKHOBEHUS TEPMOIMHAMUKY KaK HAYKH.
Kak nzo6penu repmomerp.

Kro Takoit Kapno?

DHTpoOnusl.

[TapoBoit nBurarens.

KIIJ] coBpeMeHHBIX ABUTaTENEH.

10 Beunslit geurarens. [IpuMepsl NONBITOK CO3MaHUS.

CoNoO~WNPE

Paspnen 4. Daexkrpocraruka.
1. KBauT 3apsna.
2. UYT0 Takoe dIEKTPOH.
3. MonHus - Ta30BbBIN pa3ps B IPUPOTHBIX YCIOBUSIX.
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http://millit.ru/referaty-fizika/materiya-i-ee-osnovnye-svojstva.php
http://millit.ru/referaty-fizika/obshhaya-gidrodinamika_2.php
http://millit.ru/referaty-fizika/mexanika-nyutona-osnova-klassicheskogo-opisaniya.php
http://millit.ru/referaty-fizika/nekotorye-paradoksy-teorii-otnositelnosti.php
http://millit.ru/referaty-fizika/kristally-v-prirode.php

4. CynepkoHaeHcaTop.
5. DneKkTpocTaThyecKas MHAYKIUS.

Paznean 5. DiekTpoannamuxa.
1. TIpupona 3MEKTPUYECKOTO TOKA B METaJJIaX.

[Tpupoaa 3MEKTPUYECKOTO TOKA B TBEPABIX AICKTPOJIHTAX.
MexaHW4ecKue HAKOTTMTEIU 3JIEKTPOIHEPTUH.
BricokoTeMIiepaTypHbIE CBEPXIIPOBOTHUKH.

MarmernsM 1 MarHuThl.

MarauTHOE 1HoJe.

MarHuTHbBIE CTPYKTYPBI B KPUCTALTHYCCKUX H aMOP(HBIX BEIIECTBAX.
MaruuTtHoe 1noJie 3eMIIH.

© o N Ok W

Onpenenenre rOpU30HTAIBHON COCTABIISAIONIEH MAarHUTHOTO OIS 3€MJIH .
10 MeTo1bl U3y4eHHsI MacC MUKPOUYACTHII.

Paspnen 6. DiieKTpOMArHUTHOE U3J1yYEHHE.
1. OmpeneneHne CKOPOCTH CBETA.
[TpuHnmn [rolirenca.
[TpuHnun [Mrolirenca-Openens.
PazBuTee B3rIIAI0B Ha MPUPOTY CBETA.
DKCIepUMEHTAIBHOE OIPE/IeJIeHHE CKOPOCTH CBETA.
JlazepHasi TEXHOJIOTHS — Ba)KHEHIIas OTPaciib COBPEMEHHOTO €CTECTBO3HAHUS.
JIFOMUHUCHEHIIUS U JIEKTPOJTIOMHUHUCLIEHIIUS.
Mup AUCKpEeTHBIX 00BEKTOB - (pr3nKa yacTuil. Moieiab YacTHIlbl (KOPITyCKYyJIa).

©oNo RN

Hennueiinag ontuka

Pa3znen 7. ®u3nka BbICOKMX HEPrHUii.

JIuHEeHBIN yCKOPUTEND .

MeTo1 MEUEHBIX aTOMOB.

MartepuanbHas cTpykTypa BeeneHHo 1 371eMeHTapHbIX YaCTHII.
Marepuaiibl S1€pHOM SHEPTETUKH .

MHOTOKBaHTOBBIE NIEPEXOIBI MO ICHCTBHUEM 3JIEKTPOMArHUTHOTO MOJIS.
MeTobl ¥ CpelICTBA KOHTAKTHBIX 3JIEKTPOU3MEPEHUH TeMIlepaTyphl.
MonenupoBanue B GU3MKE HIEMEHTAPHBIX YACTHII.

XapaKkTepuCTUKU U CBOMCTBA MUKPOOOBEKTOB.

Herpanunmonnsie 1 BO30OHOBIIIEMbIE HCTOYHUKH SHEPTHH.

CoNo~LWNE

Pa3nen 8. DiieMeHTHI aCTPOPUZUKH.

Dtanbl pa3BUTHS ACTPOHOMUH.

Meto1b1 aCTPOHOMUYECKUX UCCIIETOBAHUMN.
Hcrounuk sueprun CosiHLIA U 3BE3L.
Hepeménnsie npoOieMbl aCTPOHOMUH.
B3phIBBI CBEpXHOBBIX.

dusuKa KOMET

®oHOBOE n3nyYeHue Bo BeenenHoi
KBazapsl.

OtkpeiTe Hentyna

10 ConHeuHble IATHA

wCoNoU~wWNE
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http://millit.ru/referaty-fizika/opredelenie-skorosti-sveta.php
http://millit.ru/referaty-fizika/mir-diskretnyx-obektov-fizika-chastic-model.php
http://millit.ru/referaty-fizika/nelinejnaya-optika.php
http://millit.ru/referaty-fizika/linejnyj-uskoritel.php
http://millit.ru/referaty-fizika/metod-mechenyx-atomov.php
http://millit.ru/referaty-fizika/materialnaya-struktura-vselennoj-i-elementarnyx.php
http://millit.ru/referaty-fizika/materialy-yadernoj-energetiki.php
http://millit.ru/referaty-fizika/mnogokvantovye-perexody-pod-dejstviem.php
http://millit.ru/referaty-fizika/metody-i-sredstva-kontaktnyx-elektroizmerenij.php
http://millit.ru/referaty-fizika/modelirovanie-v-fizike-elementarnyx-chastic.php
http://millit.ru/referaty-fizika/nekotorye-xarakteristiki-i-svojstva-mikroobektov.php
http://millit.ru/referaty-fizika/netradicionnye-i-vozobnovlyaemye-istochniki.php
http://millit.ru/referaty-fizika/metod-mechenyx-atomov.php
http://millit.ru/referaty-fizika/materialnaya-struktura-vselennoj-i-elementarnyx.php

JdeMoHcTpanMOHHASI BepPCHUsi KOHTPOJbHBIX padoT
10 xiacc

KonTtponsHas padora Nel «KnHeMaTnka MaTepuaaIbHOU TOYKID.

3apanme 1. Uto cocraiser cucreMy otcuera’?

3aganue 2. MraoBeHHasi CKOpoCTh (orpenaeieHue u Gopmyia).

3aganue 3. 3aBUCMMOCTb KOOPJIMHATHI OT BPEMEHM IIPpH PaBHOIEPEMEHHOM
MPSIMOJIMHEHHOM JIBH)KCHHUMU.

3ananme 4. Ilepmog u dyactoTa mNpu BpallaTeIIbHOM JBW)XEHHH (ONpEIeIiCHUEe |
(bopmMyIbl).

3apanue 5. Camon€r mpoJieTen TMEPBYHO TpPeTh MyTH co ckopocThio 1100 km/4, a
OCTaBIIUICS yTh cO ckopocThio 800 km/4. Haiinure cpeHIo CKOPOCTh €ro MoJéTa.

KonTponbHas padora No2 «/I[mHAMHKA MaTepUATBLHON TOYKMDY

3apanmue 1. Uto takoe cuna? Exuauia cuibl.

3ananmue 2. Chopmynupyiite nepBbiii 3akoH HeroToHa.

3ananue 3. Chopmynupyiite 3aKOH BCEMHUPHOTO TATOTCHHUS.

3ananmue 4. Jlaiite onpeneneHue CUIIbI PEaKIUN OTIOPHI.

3apanme S. Pemre 3amaqy.
Teno maccoit m = 2 Kr, IBHXKYIIeeCs Ha BOCTOK, TOPMO3UTCS MOCTOsiTHHOM cuioil F = 10 H,
HarpaBJIEHHOH Ha 3arajl. YeMy paBHO U Kyja HalpaBJICHO YCKOPEHHE Tena?

KontponbHas pabora Ne3 «3akOHBI cCOXpaHEHH

3apanmue 1. Umnynsc cunsl (onpeneneHue u Gopmyna).

3ananmue 2. Pabota cumsl (popmyna).

3ananmue 3. [loTeHnmanbHasi SHEPTHs HaJ MOBEPXHOCTHIO 3emun (hopmyra)

3ananue 4. CpeHsisi 1 MTHOBEHHAs! MOIITHOCTH ((opMyiia)

3ananme 5. Pemure 3agauy.
ABTOMOOMIL Maccoi 2000 kr, ABUTAsICh HA CEBEp €O CKOpOCThIO 90 Km/4, TOBEpPHYN Ha
MEPIeHIUKYIIAPHOE II0occe, Beayliee Ha BoOcTOK. Omnpenenure HaNpaBleHUE U MOIYINb
W3MEHEHHUS UMITYJIbCa aBTOMOOMIIS.

KonrpoabsHasg padora Ned «MonekyasapHas QU3UKa
3apanme 1. MonsipHas macca Beectsa. @opmyiia CBsI3M € MOCTOSIHHOM ABOraapo.
3aganue 2. [lIkansl Temnepatyp. TeMieparypa uaeansHOro raza (onpeaeiacHue).
3apanme 3. OcHoBHOe ypaBHeHue MKT.
3ananue 4. YpaBuenue Knaneitpona-MeHneneena.
3apanme 5. Pemre 3anauy.
IIpu kakoil Temmeparype TemioBas CKOPOCTb MOJIEKYN a3oTa paBHa 1224 xkmM/4? MonspHas
Macca a3zoTa 28 r/MoJIb.

KontponsHas padora Ne5 «TepMoanHamukay

3aganue 1. Buyrpennss sueprus tena. Onpenenenue u ¢popmyna I UaealbHOro rasa..

3ananme 2. PaGoTa raza B n300apHOM U M30XOPHOM Ipoueccax ((popmyisl).

3apanme 3. [lepBblii 3aKOH TEPMOIUHAMUKH.

3aganme 4. Termosoii npurarens. KIT/I. KIIJ] B uukne Kapso.

3ananmue S. Pemute 3anauy.
Haiiqute w3MeHeHuMe BHYTpPEHHEW OHHEpPrHHM Telus MpH H300apHOM paACIIMPEHHH Ta3a OT
HauaneHOTro 006&Ma 10 1 10 koHeuHoro 15 1. JlaBnenue raza 10%T1a.
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KonTtponbHas padora Neb6 «IICKTPOMArHUTHOE B3aUMOICHCTBHE HEMOIBHKHBIX 3apSIOBY
3aganme 1. Dnexrpusanus (onpeneacHue).
3aganme 2. 3akon Kynona
3ananue 3. JluHuM HanpsHKEHHOCTH (ONpEIENIEHUE U CBOICTBA).
3ananue 4. [loTeHman 3MeKTPOCTaTHIECKOTO MO (oTpeaeneHre u Gpopmysna)
3aganue 5. Pemute 3a1auy.
JIBa oanHaKOBBIX mIapuka maccou 44,1 T mojBemeHbl Ha HUTAX AnuHON 0,5 M B OJHOM TOYKe.
[Ipu cooOmeHny mapukaM OJUHAKOBBIX H30BITOYHBIX 3apsSI0B OHHM OTTOJKHYJIHCH IPYr OT
Jpyra Tak, 4TO yroJ Mexay HUTSAMU cran paBHbIM 90°. Haiinure 3HaueHHs H30BITOUHBIX
3apsJI0B Ha IIapUKaXx.

11 xnacc
KontponbHas padota Nel «I[10CTOSHHBIN IEKTPUIECKUA TOK»

3ananmue 1. J{aiite onpeneneHue AIEKTPUIECKOTO TOKA.

3aganue 2. Onpenenenue J/IC. B kakux equHUIax u3MepsieTcs?

3aganue 3. @opmyna 3aBUCHUMOCTH COINPOTUBJIEHMSI MPOBOJHUKA OT TE€OMETPUM H
MaTepuasa MpoBOJHKKA ¢ 0003HAYEHUSIMH.

3ananue 4. IlocnenoBaTenbHOE M MTapaJUIEIbHOE COEIMHEHHE MPOBOIHUKOB. DOpMyIib
pacdeTa OOIIIero COMPOTHUBIICHUS.

3apanme S. Pemre 3amaqy.
B npoBonnuke conporusieHneM 2 Owm, noaxmtodeHHOM K aneMeHty ¢ OJIC 1,1 B, cwia toka
paBHa 0,5 A. KakoBa cuiia Toka Ipu KOPOTKOM 3aMbIKaHHH 3JIeMEHTa?

KontposbHasg padora Ne2 «MarautHoe moJjey

3ananue 1. B yeM COCTOUT M YTO TOKA3bIBAET OMBIT DpcTeaa’?

3aganue 2. HWMuayknusa MarHuTHOrO mojid.  JIMHMM  MarHUTHOM — MHIYKIUU.
(Onpenenenus).

3ananue 3. 3akoH Amrepa.

3ananue 4. Cuia Jlopenna.

3ananme 5. Pemure 3a1auy.
[Tpsimoit ipoBoAHKK, AmuHA KoToporo | = 10 cm, macca m = 10 r, moaBeIIeH TOPU30HTAILHO Ha
IBYX JIETKUX TMPOBOJSIIMX HHUTSIX B OJHOPOJHOM MArHUTHOM Tiojie. JIMHMM WHIYKIMH
MAarHMTHOTO TOJIsl HAIPaBJICHBI TOPU3OHTAILHO M MEPICHAUKYIAPHO MPOBOAHUKY. CHila TOKa,
MPOTEKAIOIIETo 1O MPOBOAHUKY, | = 4,2 A, uanykuust marauTHoro nojst B = 0,1 Tn. Haiaure
CUIIY HATSDKEHUSI HUTEH.

Kontponbnas pabora No3 «IaeKTpoMarHeTHU3M

3aganue 1. 3/IC uHIyKIMH B IPOBOIHUKE, ABIKYIIEMCS B MArHUTHOM MoJie ((opmyna).

3aganue 2. DIeKTpOMarHuTHas HHIYKIUS (OMpeeeHue).

3aganue 3. 3akoH Dapazes (onpeneneHue u Gopmyna).

3ananme 4. [Ipasuno Jlenna.

3apanme 5. Pemre 3aaauy.
[Ipy paBHOMEpHOM BO3pacCTaHUM MHAYKIMM MArHUTHOTO TMOJS, NEPHEHAUKYISIPHOTO
TOMepeYHOMY CEUEHHIO TIPOBOJIOYHON KaTymky miaomansio S = 10 cm?, ot 0 10 0,2 T 3a 0,001
¢ Ha e€ koHIax Bo3HUKIIO HanpshkeHue 100 B. Ckonbko BUTKOB N nmeer katymika?

KonTpoinbHas padota Ne4 «I"eoMeTpruyeckast ONTHKAY
3aganme 1. 3aKOHBI OTpaXKEHUS U IPETOMIICHHS BOJIH.
3ananue 2. [TonHoe BHyTpeHHEe oTpaxeHue (MOHATHE U popMyIa).
3ananue 3. Jlunza. OnpeneneHue v TUIBI JUH3.
3ananue 4. XapakTepHble JIy4d A7l COOMpPAFOIIE JIMH3BIL
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3ananme 5. OCHOBHbIE XapaKTEPUCTHKH TIJla3a KaK ONTUYECKOM CHUCTEMBI (XpyCTalMK,
CeTYaTKa, pa3pelarolias ClocCOOHOCTbD).

KontponbHas pabora No5 «KBaHTOBas TeOpusi»
3aganme 1. TeroBoe u3nydeHue (ONpeaesieHue).
3aganue 2. ®oTOH (ONpenereHne) U €ro SHEPrus.
3aganue 3. DoTord ekt (KkpaTkoe ONMUCAHKE SIBICHUS U SKCIICPUMEHTA).
3ananmue 4. YpapHenue DuHmTeiHa st porordpdexra.
3apanme S. OcHOBHOE CcOCTOsiHME artoma (ONpeiesieHHe ¢ WUIIOCTpalnus Ha
HHEPTETUIECKOM CIIEKTPE aTOMa BOJOPOIA).

2. OueHo4HbIe cpeACTBA 1JIsl IPOMEKYTOUYHOM aTTecTAlNU 00y4alouXxcs

[Ipomexyrounas arrecrauuss 1o npeamery «®Pusuka» mnpoBoautTcs B (opme
MIOJIYyTOJI0BOM aTTeCcTallu, FOJI0BON aTTeCTalluy, TECTUPOBAHMUS.

Ilony20006as ammecmayus TPEACTaBIIET COOOH COBOKYIMHOCTh TEKYIIHX OIEHOK
KayecTBa YCBOCHHS OOYyYaroIIMMMCS COJEp)KaHusl KakoW-1M0o yacTu (dacted) TeMbl (Tem)
KOHKpPETHOW y4eOHOHM IUCHMIUIMHBI MO UTOTaM IMOJYTOJUsl Ha OCHOBAHMU TEKYIIMX OIEHOK.
[TomyrogoBasi arrecTanysi BICTABISETCS MPU HAIMYUKM HE MEHEE YEThIPEeX TEKYIIMX OIEHOK 3a
COOTBETCTBYIOIIUNA MEPHUOI.

l'ooosas ammecmayusi — OLEHKAa KadyecTBa YCBOECHHs OOydalolIMMHUCA Bcero odbema
coJlep’kaHus yueOHOM NUCHUIUIMHBI 3a y4eOHbIN roj. ['ojoBas arrecTtanusi BhICTABISETCS Ha
OCHOBaHMM IIOJIYTOJIOBBIX aTTeCTallii Kak cpenHeapupmeTnueckoe 3HaueHue. Ecmm
cpeaHeapu(METHUECKOe 3HAadeHHWE HE SBISIETCS LENbIM  YHUCIOM, TO OCYILECTBIIAETCS
OKpYIJIEHHME 3HA4YEHUs J0 LEeNOro 4Yucia IO MpaBWIaM MaTeMaTH4YeCKOTrOo OKpYIJICHHS
JECATUYIHBIX APOOCH.

Tecmuposanue — 53T0 (¢GopMa OLEHKM TEOPETHYECKUX 3HAHUM, MOJyYEeHHBIX
oOyyaromuMucs B Ipollecce U3y4eHHs BCeW MUCHMIUIMHBI MM €€ 4YacTH, HaBBIKOB
CaMOCTOSATEJILHON PabOThl, CHIOCOOHOCTH IPUMEHSATh UX B PEIICHUH IPAKTUYECKUX 3a]1ay.

Dono oyeHouHBIX CPeOCma 0151 NPOBEOCHUS NPOMENHCYMOYUHOU ammecmayuu
JleMOHCTPAUMOHHBII BAPUAHT NMPOMEKYTOUYHOM aTTecTanun «TectupoBanue)
(yruBepcanpubiil poduias 10 kmace, I noayroaue)

Bapuant 1
1. C xakoil cwioil B3auMoAeWcTBYrOT aBa 3apsaa mo 10 uKi, Haxonsmuecs Ha
paccTosiHuu 3 cM JIpyr oT apyra?
(7 1H
(?) 100H
M 1mH
(7) 10mH

2. Ha xakom paccrossHuM apyr oT apyra 3apsiael 1 MK u 10 1Kn B3aumoneiicTByror ¢
cwion 9 MH?

(7) 1em

(?) 100cm

(") 10cMm

(7) 23cm

3. Meramnuueckomy mapy paguycoM 3 cMm cooOmmiau 3apsa 16 uKn. Haiitu
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MMOBEPXHOCTHYIO IJIOTHOCTH 3apsiia ¥ HaNMpPsDKEHHOCTH IMOJISE B TOYKAX, YAAJICHHBIX OT LIEHTpa
mapa Ha 2 u 4 cMm.

(7) 2mxKn/m2; 0; 900 kB/m

(?) 342mxKn/m2; 12; 13kB/m

(M 1.4mxKn/m2; 0; 90 xB/m

(?) 2mxKn/m2; 56; 1 xB/m

4. bBousbmas 3apsHKeHHAs TUIACTHHA ¢ MIOBEPXHOCTHOM IIOTHOCTHIO 3apsiia 40 aKi/m2
MorpykeHa B Maciio. HaliTu Hanps»KeHHOCTh TOJIst BOJIM3H CePEeIUHBI IUIACTHHEIL.

(?) 100 xB/m

(?) 200 xB/m

(1) 900 xB/m

(7) 150 xB/m

5. Ilpu mepemenieHNH 3apsga MEXIy TOYKaMH C Pa3HOCTHhIO TMOTeHIManoB 1 kB
AIEKTpHUUEcKoe moJie coBepmmiio padory 40 mx/x. Uemy paBeH 3apsia?

(?) 10uKn

(7) 12 5K

(1) 40 1K

(?) 9 uKn

6. Ilnockumit KOHAEHCATOP MOJAKIIOYEH K UCTOYHMKY HampspkeruneM 6 kB. Ilpu xaxom
paccTOSHUM MEXAY IUIAaCTUHAMHU NpOU30ieT mpoOoi, ecnu yaapHas HOHH3alMs BO3ayXa
HaYMHAETCS MPU HanpsDKeHHOCTH 1ot 3 MB/m?

(7) 10 mm

(7) 7Tmm

(H2mm

(7) 3mMm

7. Tlpum xako¥ HANPsHKEHHOCTH TOJISI HAYHETCS CaMOCTOSITEIBHBIM pas3psl B BOJOPOJE,
€CJIM DHEpPrus HWOHW3alMu MoJjieKyn paBHa 2,5  10-18 ]Ik, a cpemHsas aauHa CBOOOIHOTO
npobera 5 MkM? Kakyro CKOPOCTh HMEIOT AJICKTPOHBI IIPH yIape O MOJISKYTy?

(7) 1 MB/m

(?7) 2 MB/m

(1 3,1 MB/m

(7) 10 MB/m

8. [Ilpu kakoii HAMMEHBIIIEH CKOPOCTH AIEKTPOH MOXKET BBIICTETh U3 cepedpa’?
(7) 3 Mm/c

(7) 2m/c

(M 1,2 Mwm/c

(7) 10m/c

9. OOmotka peoctata comnpoTuBieHHMeM 84 OM BBINOJIHEHA M3 HHUKEIMHOBOM
IIPOBOJIOKH C IUIOLIA/IBIO NonepeyHoro cedeHus | mm2. KakoBa ayimHa npoBOJIOKU?

(7) 10m

(?) 20m

(M) 200m

(7 Im

10. Bo ckonbko pa3 U3SMCHUTCA COMMPOTUBJICHUEC ITPOBOJHUKA (663 I/IBOJ'I}II_II/II/I), €CJIn €10
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CBEPHYTbH IIOII0JIAM U CKPYTHUTh?
(?) ymen B 2 paza
(?) ymen B 5 pa3
() ymen B 4 paza
(?) yBen B 2 paza

11. KakoBa HanpsKEHHOCTb MOJIS B aJIIOMUHHUEBOM NIPOBOJHUKE ceueHueM 1,4 MM2 npu
cuiie Toka 1 A?

(7)1 MB/™m

(7) 10 MB/m

(1) 20 MB/™m

(?) 30 MB/m

12. JlecsaTp mapajIeNlbHO COETUHEHHBIX Jlamn compoTtuBieHneM 1o 0,5 kOwm,
paccunMTaHHBIX Kakaas Ha HanpsbkeHue 120 B, nurarorcs yepe3 peoctaTr OT CETH HaIpsLKEHHEM
220 B. KakoBa MOITHOCTb 2JIEKTPUYECKOTO TOKA B peocTare?

(7)23 Br

(?7) 70 Br

() 240BT

(7) 29Bt

13. Tlpu pemMoHTE DIEKTPUYECKON IUIMTKM chupanb Obuta ykopouena Ha 0,1
MEepBOHAYAIBHOM JUTHMHBIL. BO CKOIBKO pa3 M3MEHWIaCh MOIHOCTh TUIUTKHU?

(?) yBemuu B 1 pas

(?) yBenu4 B 5 pas

(1) yBenmuu B 1,1 pa3

(?) yBenuu B 10 pa3

14. DnexTpoaBurarenb MOIBLEMHOTO KpaHa pabortaeT mon HampspkeHwem 380 B, mpu
3TOM cmia Toka B ero oomoTke paBHa 20 A. Kakos KIIJI ycranoBku, ecnu rpy3 Maccoit 1 T kpaH
MoJIHUMAaeET Ha BbicoTy 19 M 3a 50 ¢?

(?) 10%

(?) 70%

(1) 50%

(?) 98%

15. IIpu nutanun gamnoyku ot snementa ¢ 9JC 1,5 B cuna Toka B nenu pasHa 0,2 A.
Haiiti paGoTy cTOpOHHUX CHIT B 3JIeMEHTe 3a 1 MUH.

(7 1 Ix

(?7) 5 Ix

(M 18 Tx

(7) 411x

16. K wucrounuky ¢ D/IC 12 B u BHyTpeHHuUM conpoTuBieHHeM | OM MOAKIIOYEH
peocrar, conpoTuBieHne kotoporo 5 OM. HaliTu cuily Toka B LIENM M HaPsDKEHHUE HA 3aKUMax
HCTOYHUKA.

(7) 6A; 12B

(7) 10A; 15B

(1) 2A; 10B

(?) 13A; 67B

Bapmuanr 2
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1. Ilpu noxkmroyeHuM naMmmnodyku kK Oarapee anemeHToB ¢ OJIC 4,5 B BoabT™MeTp
II0Ka3aJl HalpspkeHue Ha Jamnouke 4 B, a amnepmerp — cuity Toka 0,25 A. KakoBo BHyTpeHHEe
COIpOTHBIIEHUE OaTapen?

(M Im

(7) 3m

(1) 20m

(7) 90m

2. Cwa Toka B ylamrouke kapmanHoro ¢onaps 0,32 A. CKoIBKO 3JICKTPOHOB MPOXOIUT
yepes MoNepeyHoe ceueHrne HuTH Hakana 3a 0,1 ¢?

(”2

(?) 10

(1 2-1017

(? 3

3. Haiitu cxopocTh yHmOpPSIOUEHHOTO IBM)KCHHUS JIEKTPOHOB B TPOBOJE IUIOIIAIBIO
MOIIEPEYHOro ceueHuss 5 MM2 npu cuwie Toka 10 A, ecim KOHIEHTpaluus 3IIEKTPOHOB
npoBoguMocTH 5 * 1028 m-3.

(7) Imm/c

(7) 3 mm/c

(1 0,25 mm/c

(7) 10 mm/c

4. HaiftTu CKOpOCTb YHOPSJOUEHHOTO JBIKEHUS OJIIEKTPOHOB V B  CTaJbHOM
MIPOBOJIHUKE, KOHIIEHTPAIMsl DJICKTPOHOB TMPOBOJAMMOCTH B KoTopoM m = 1028 M-3, mpu
HaIpsHKEHHOCTH 1oJist E = 96 MB/m.

(7) 3 mm/c

(?) 100m

(1 0,5 mm/c

(7) 10 mm/c

5. Ecmm osnextpuyeckue 3apsjabl HEMOJIBM)KHBI, TO BOKPYT HHX B IPOCTPAaHCTBE
obOpazyercs. ..

A) MarauTHoe 1oJie.

b) Dnexmpuueckoe nore.

B) DnexrpoMarautHoe mnoe.

I') Bakyym.

6. HauOonee cuIbHO MAarHUTHOE JEHCTBHE TFOOOTO0 MArHUTA MPOSBIISETCS OKOJIO. . .
A) Ocu Maruura.

b) MarautHo# nuHuN.

B) MaruutHoit aHomanuu.

I') Ilonoca macnuma.

7. IOxHBIN KOHEIl MArHUTHOM CTPEJKHU BCETJa YKa3hIBaeT Ha..
A) CegepHulil eeoepaguueckuii nonroc 3emnu.

b) FOxHbIi1 MarHUTHBIN NOJIOC 3E€MITH.

B) DxkBatop.

I') Ha roxHbli reorpaduueckuii moaroc 3eMiIn.
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8. Meramuyeckue ONUIIKKA OKOJIO TIIOJIIOCA MarHUTa pacroJiaraloTcs «EKHKOM)»
OTOMY, 4TO ...

A) OHM HUCTIBITBIBAIOT KYJIOHOBCKOE OTTAJIKUBaHHUE.

bB) «Topuawuey» konyvl HamacHuueHbl 0OUHAKOBO U NOIMOMY OMMAIKUBAIOMCSL .

B) He nelicTByer npuTshKeHUE.

I') CunpHee nposBIsSeTCSl MArHUTHOE B3aUMO/IEHCTBHE.

9. CuioBble TMHAY MarHUTHOTO TIOJISI IPSIMOTO TOKA - 3TO

A) OxpyXHOCTH.

b5) Konyenmpuueckue 3amkHymoie 1uHUU, KOMOPble 0X8AMbIEAION NPOBOOHUK C MOKOM.
B) KpuBsble, koTopble pacnonararTcsi OKOJIO MPOBOJHHUKA.

I') CnupaneBuaHble TUHUH.

10. MakcuMallbHBINM Bpamamnid MOMEHT, JCHCTBYIONIUI Ha paMKy IIiomanso 1 cm2,
HaxOJAIIYIOCS B MarHUTHOM mojie, paBeH 2 MKH ¢ M. Cumima toka B pamke 0,5 A. Haiitu
MHYKIHIO MATHUTHOTO TOJISL.

(M 1Tn

(7 2Tn

(1) 0,04Tn

(7)) 5Tn

11. Pamka mromaapio 400 cM2 moMenieHa B OTHOPOAHOE MAarHUTHOE IOJIE€ WHIYKITHEH
0,1 T Tak, 4TO HOpMaJIb K paMKe MEPIECHINKYISIpHA JUHUAM UHAYKIMM. [Ipy kakoi cuie Toka
Ha pamMKy OyJeT aeiicTBoBaTh Bpamiatonmii MomeHT 20 MH * m?

(7) 2A

(7) 3A

(H SA

(7) 10A

12. C kako# cwiod neWCTBYeT MarHuTHoe moJie uHaykuuei 10 MTia Ha mpoBOTHUK, B
KOoTOpoM cuiia Toka 50 A, ecnu JyiMHa akTUBHOW YacTtu mpoBogHuka 0,1 mM? JIMHUM MHAYKIWMU
TOJIS1 ¥ TOK B3aWMHO TIEPICHANKYIISPHBI.

(?) ImTo

(?7) 2mTa

(1) 50mTn

() 1T

13. B npoBogHuke ¢ JUIMHOW aKTMBHOM dYacth 8 cM cuia Toka paBHa 50 A. OH
HaXOJHUTCS B OJHOPOJHOM MarHuTHoMm noiie muaykuuen 20 mTn. Kakyro paboTy coBeprimi
HUCTOYHUK TOKA, €CIM MPOBOJHUK mepemecTwics Ha 10 cM NepneHAUKYISIPHO JUHUSAM
UHIyKIUu?

(7 70x

(7) 8 Ix

(1) 8m/x

(7) 101x

14. 3a 5 Mc MarHMTHBIH MOTOK, NMPOHU3BIBAIONINI KOHTYp, yObIBaeT ¢ 9 nmo 4 mBO.
Haiitn 5/1C naaykiuu B KOHTYpE.

(?7)3B

(?) 10B

(H 1B

(7 7B

52



15. B BuTKe, BBINOJIHEHHOM M3 JIIOMUHUEBOrO MpPOBOAA JUIMHOM 10 cM M IUIOIMIA/bIO
norepeyHoro ceueHust 1,4 MM2, CKOpOCTh M3MEHEHHMS MarHuTHoro notoka 10 mBo6/c. Haiitu

CUIly UHAYKIIMOHHOT'O TOKA.
(?) 3A
() 7A
(1) 5A
(?) 4A

16. C kakoii CKOpOCTBIO HAIO TepeMemaTh HPOBOAHUK TOJ yrioMm 60° K JHHUSM
WHJYKIIMA MarHuTHOTO TOJisi, 4TOObl B TpOBOJAHUKE BO30Oyxmanace JDJIC unaykumu 1 B?
WNunykuus marautHoro nosist paBHa 0,2 Tn. J[nmuHa akTuBHOM yactu 1 M.

(7) 3 Mm/c

(7) 4m/c

(M 5,8m/c

(7) 10m/c
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IIpunioxenue 2 k paboueil mporpamme

KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O TIPEJMETA /

KYPCA
Ne | Pa3pmen / rmaBa Kon-so | Tun Bun u dopmer | Kanennapusie/pakrugec
/ Tema 9acoB 3aHATHUSA KOHTPOJIS Kue
yueObHOTO TmIpenmera / CPOKH TPOBEICHHS
Kypca

10 kaacc/ 1 rox o6yyenus (... 4acoB)

Moaynbl« »
(Ha3BaHUE MOJTYJIST)

| | | |

11 kaacc/ 2 roa 06y4eHus (... 4acoB)

Mo tyms 2« »
(Ha3BaHUE MOJYJIST)

1 VYkaspIBaeTcs, ecim, K TpHUMEpY, YUEOHBI MNpeaMeT/Kypc TIO CBOEMY COAEPKAHUIO SBISETCS
MHTETPUPOBAHHBIM, Hampumep, «MaremaTnka» (BKIIOHaromas - anredpy W Hadana MaTeMaTHYecKoro aHajH3a,
TEOMETPHIO, BEPOATHOCTh M CTATHCTHKA)

2 VYka3bIBaercs, €ciH, K NpHUMeEpy, y4eOHBIH NpenMeT/Kypc MO CBOEMY COIEP)KAHHIO SBIACTCS
MHTETPUPOBAHHBIM, Hampumep, «MaremaTnka» (BKIIOYaromas - aredpy W Hadala MaTeMaTHYecKoro aHajn3a,
TEOMETPHIO, BEPOSATHOCTh M CTATHCTHKA)
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IIpunioxenue 3 k pabouei mporpamMmme

JUCT BHECEHUS N3MEHEHUM

Ne Texkcr n3meHeHus [IpoToko:n 3acemanus Kadenpol
/1
Ne Jara
2023 — 2024 yueOHsIii TO1
1.
2.
2024 — 2025 yueOHsIii TOJ
1.
2.
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