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AHHOTAIIYSA K PABOYEX TPOTPAMME YYEBHOTI'O IIPEJMETA «®PHU3HUKA.
YIJIYBJIEHHBINH YPOBEHb»

Pabouast mporpamma yue6HOTO TIpeamera «DPusnka. YTIyOJEHHBIA YPOBEHBY (Hanee —
paboyasi mporpamMmMa) paszpaboTaHa B COOTBETCTBHH CO CIEIyIOIIed o(HIMATbHOW TPaBOBOM
nHpopManuen:

— ®enepanbHbiM 3aKOHOM OT 29.12.2012 Ne 273-03 «O06 obpazoannu B Poccuiickoii
denepanuny;

— Ipuxkazom MunobpHayku Poccun ot 17.05.2012 Ne413 «OG6 yTBepkaeHUU
(denepaabHOrO  TOCYAApCTBEHHOTO  OOpa3oBaTeIbHOTO  CTaHJapTa  CpelHero  oOIero
00pazoBaHUs Y,

— IIpuxaza Munnpocsemenust Poccun ot 18.05.2023 Ne 371 «O6 yTBep)aeHUU
denepanbpHO 00pa30BATENBLHON MPOTPAMMEI CPEAHETO 00IIIEro 00pa3oBaHUNY;

— CanurapasiMu  TipaBuiiamu u HopMmamu  CanlluH 1.2.3685-21 «I'uruennueckue
HOPMATHBBI U TpeOOBaHMS K 0OecreueHrnIo 0€30MacHOCTH U (M) O€3BPEAHOCTH ISl YeTIOBEKa
(bakTOpoB cpeabl 0OUTaHUS», YTBEPKICHHBIMH MOCTAHOBJICHHEM | JTaBHOTO TOCYJapCTBEHHOTO
canuTapHoro Bpaua Poccuiickoit ®eneparuu ot 28.01.2021 Ne 2;

— Canurtapueivu  npaBwiamu  CIIT 2.4.3648-20 «CaHUTapHO-3MTUIEMUOIOTHIECKUE
TpeOOBaHUSI K OpPraHW3aIUsSM BOCHUTAHHUS W OOYYCHHs, OTIbIXa WU O3JOPOBJIICHUS JAETEH H
MOJIOJIC)KN», YTBEP)KICHHBIMU TIOCTAHOBJICHHWEM [ JIaBHOTO TOCYAAapCTBEHHOTO CaHUTApHOTO
Bpaua Poccuiickoit denepannu ot 28.09.2020 Ne 28;

— 00pa3oBaTenbHON MPOrpaMMBbI cpeaHero oomero oopasoBanus Jlumes Ne 369,

Pabouas mporpamMma obecreunBaeT AOCTHKEHHE TUIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS
00pasoBaTenbHON MPOrpaMMBbl cpeHero oomero oopasoBanus Jlumes Ne 369.

PaGouas mporpamma coaepKuT:

— ITlosicHUTENBHYIO 3aIKCKY;

— [lnanupyemble pe3ynbTaThl OCBOCHUS Y4eOHOTO IPEIMETa;
— Copneprxanue yueOHOT0 peIMeTa;

— TemaTnueckoe miiaHUPOBAHUE.

Pabouas nporpamma siBIsieTCS 4aCThIO OCHOBHOM 00pa30BaTeIbHOM MPOTrpaMMBbl CPETHETO
obmero o6Opa3oBanus Jlumes Ne 369, mnpunsToi pemenueM [lemarornyeckoro coseTa
JIuues Ne 369 (mporokon ot 29.08.2023 Ne 1), yTBepkACHHOM MPHUKA30M JTUPEKTOpA
Junest Ne 369 ot 01.09.2023 Ne 75/21-o0x.



Brimucka-u3BieueHne 3 OCHOBHOM 00pa3oBaTeIbHON
MIPOTPaMMBI CPETHETO O0IIero 00pa3oBaHuUs

JIunest Ne 369, npunsToit pemenuem [lemaroruaeckoro
coserta Jluriest Ne 369 (nporokoi ot 29.08.2023 Ne 1),
yTBeprkaAeHHOH mpuka3om ot 01.09.2023 Ne 75/21-ox
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IHHOACHUTEJBHAA 3AIINCKA

[Tporpamma o ¢pu3nKe Ha ypOBHE cpeiHero o0I1ero oopa3zoBanus pazpadoTaHa Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTeIbHOM MPOTpaMMBI,
npencrasieHHbix B ®I'OC COO, a Takke ¢ yuérom ¢enepanbHoil paboueil mporpamMmsl
BocniuTanus 1 KoHnenuuu npenonaBanus yueOHoro npenmera «®Dusmuka» B 00pa3oBaTelbHBIX
opranmzaimsax Poccuiickoit  ®enepamnuu, peadu3ylOLUMX OCHOBHBIE — 00pa3oBaTelIbHBIC
IIPOrPaMMBI.

[Iporpamma 1o (¢u3uMke ompexaenser o00A3aTENBHOE MPEIMETHOE COJEpXKAHMUE,
YCTaHABIMBAET PEKOMEHYEMYIO IOCIIEI0BAaTeIbHOCTh M3YUEHHUS TEM U pa3fesioB y4yeOHOro
npeaMera ¢ ya€ToM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JTIOTMKH Y4eOHOT0 Ipolecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. [Iporpamma o ¢pusuke 1aét npencTaBieHue o MemsX,
coJiepKaHuu, oO1Iel cTpareru o0y4eHus, BOCIIUTAHUS M PA3BUTUS 00YYaIOLINXCS CPEICTBAMU
yaeOHoro npeamera «Pu3ukay Ha yriayOoaéHHOM ypOBHE.

Nzyuenne kypca ¢(usuku yriyOaEHHOTO YpPOBHS MO3BOJSET pEalu30BaTh 3aJadd
npodeccuoHaNbHOM OpPHEHTAllMK, HANpaBJI€HO HA CO3JaHUE YCIOBHM IJIsi MPOSBIEHUS CBOMX
UHTEJUICKTYaJbHBIX M  TBOPYECKHX CIOCOOHOCTEH KaXIbIM OOy4aromuMCsi, KOTOpBIE
HEOOXOAWMBI I TMPOAOKEHUS O00pa3oBaHUS B OpraHU3AIMsaX MNPOo(ecCHOHATBLHOTO
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUUECKUM U MHKCHEPHBIM CIICIUATIEHOCTSIM.

B nporpamme mo Qusuke omnpeneisioTcs IIaHUpYyEMble pe3yibTaThl OCBOCHUS Kypca
(u3uKK HA YPOBHE CPEHET0 001Iero 00pa3oBaHMs: INYHOCTHbIE, METaNpeIMETHBIE, IIPEIMETHBIE
(ra yriryonéaHoM ypoBHe). HaydHo-MeTo10510THYeCKO OCHOBOH TSI pa3pabOTKU TpeOOBaHMH K
JUYHOCTHBIM, METAlpeJIMETHBIM M MPEIMETHBIM pe3ysibTaTaM OOYyYarolIMUXCs, OCBOMBILUX
nporpamMmy mo (u3nke Ha ypoBHE CpPEIHEro oOIero oOpa3oBaHUs Ha YIIyOJEHHOM YpOBHE,
SIBIISICTCS. CUCTEMHO-EATEIbHOCTHBIHN MOIXO/.

[Tporpamma 1o ¢du3HKe BKIIOYACT:

IUTAHUPYEMBbIE Pe3yJIbTaThl OCBOCHHS Kypca (pU3HKH Ha YTIy0IIEHHOM YPOBHE, B TOM UHCIIE
IpeIMETHBIE PE3yIbTaThI MO rojlaM O0yUEHUs;

cojiepkanue yueOHoro npeamera «Ou3nKay 1mo rogaM o0ydeHHUs.

[IporpamMma mo ¢u3NKe UMEET MPUMEPHBIH XapaKTep W MOXKET OBITh MCIOJIb30BaHA
YUUTENAMHI (PU3UKH JUIsI COCTABJICHUS! CBOMX PabOUUX MPOTPaMM.

[IporpaMmMa 1o (u3MKEe HE CKOBBIBA€T TBOPYECKYIO HMHHUIIMATUBY YUHUTENeH H
NPEOCTABISICT BO3MOXKHOCTH JUISI peaI3alliil  Pa3IMYHBIX METOAWYECKUX MOIXOA0B K
IpenoAaBaHuio PU3UKU Ha YIIyOJIEHHOM ypOBHE MPH YCIIOBUU COXPAaHEHUS 0053aTeIbHON 4acTu
coJiepKaHus Kypca.

dusnka Kak HayKa o HanboJiee 00IMX 3aKOHAX IMPUPO/IBI, BHICTYIAs B KAYECTBE YIECOHOTO
npeMeTa B IIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMU 00 OKpY)KarolleM MHpe.
[[IxonbHBIA Kypc (GU3UKH — CHCTEMOOOpa3yIOIMA Jii €CTeCTBEHHO-HAYYHBIX Yy4eOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SBJICHUN, N3y4aeMbIX
XUMHUeH, Ouosnoruel, pusnueckor reorpadueit m acrpoHommueit. Mcmonbp3oBaHue M aKTHBHOE
npuMeHeHne (U3NYECKUX 3HAHUI ONpeneNIo XapakTep M OypHOE pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIY4YEHHsS] HOBBIX
MaTepHajoB C 3aJaHHBIMU CBOWcTBaMH. M3yuyeHue (U3MKM BHOCHUT OCHOBHOHM BKJIax B
(dbopMHpOBaHKE €CTECTBEHHO-HAYYHOW KapTHHBI MUpa 00yJaromIerocs, B pOpMHUPOBaHUE YMEHUH
MPUMEHSITh HAyYHBI METO/I TO3HAHUS TIPU BHITIOJTHECHUH UMHU Y4EOHBIX HCCIICIOBAHUM.

B ocHoOBy kypca pu3uku Ha ypoBHE CpeHETO O0IIero 00pa3oBaHus MOJIOKEH P UJICH,
KOTOPbIE MOKHO paccCMaTpUBaTh KaK MPUHIIMIIBI €TI0 IIOCTPOCHUSI.

Hoesn yenocmuocmu. B cOOTBETCTBUHU C HEM KypC SBJISIETCA JIOTUUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX paslesioB (PM3MKH, BKIIOYAET KaK BOINPOCH! KJIACCUYECKOH, TaKk U
COBPEMEHHOU (U3HKHU.



Hoes cenepanuzayuu. B cooTBeTCTBHU ¢ HEW MaTepuall Kypca (pru3nku 00beJUHEH BOKPYT
buznueckux Teopuid. Benmymmm B Kypce sBisieTcss (OpPMHUPOBAHHE TPEACTABICHUA O
CTPYKTYPHBIX YPOBHSIX MaTEpUH, BELIECTBE U IOJIE.

Hoesa cymanumapusayuu. EE peanuzanus npeanosiaraeT UCIoJIb30BaHUE TYMAaHUTAPHOTO
noTeHIHana (Gu3nYecKor HayKu, OCMBICIICHHE CBSI3U Pa3BUTHUS (PU3UKHU C Pa3BUTHEM OOIIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMU M 9KOJIOTHYECKUMU IPoOIeMaMH.

Hoea npuknaonoi nanpagnennocmu. Kypc ¢usuku yriyOnéHHOTO  ypoOBHA
IpenonaraeT 3HakOMCTBO € IIMPOKUM KPYrOM TEXHHYECKMX M TEXHOJIOIMYECKHX MPHIIOKEHUH
U3YyYEHHBIX TEOPHUH 1 3aKOHOB. [Ipy 3TOM paccMaTpuBarOTCs Ha yPOBHE OOIIUX NPEACTABICHUN U
COBPEMEHHbIE TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea rxonozuzayuu peannsyercs MOCPEACTBOM BBEIEHHUS 3JIEMEHTOB COJEp)KaHUS,
HNOCBALIEHHBIX 3KOJIOIMYECKMM NpoOJeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CyX AeHus po0IeM palliOHAIBHOTO PUPOIOTIONB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

OcBoenne copep)kaHusi PoOrpamMMbl 0 (PHU3MKE JOIKHO OBITH MOCTPOEHO HA MPHUHIUIAX
CHCTEMHO-/IEATEIbHOCTHOrO noaxoza. s pu3uky peanuzanus 3TUX IPUHIUIIOB Oa3upyeTcs Ha
UCIIOJIb30BAaHUU CAMOCTOSATENBHOTO HKCIEPUMEHTa KakK IOCTOSHHO JeHCTBYOIIEro (Qaxropa
yueOHoro nporecca. i yrinyOoaéHHOro ypoBHs — 3TO CUCTEMA CAMOCTOSITEIIbHOIO YUEHUYECKOTO
HKCIEPUMEHTA, BKJIIOYAIOUIET0 (PPOHTANbHBIE YUYEHHYECKHUE OIBITHI NMPU H3YYCHHH HOBOTO
MaTepuaia, JabopaTopHble paboThl M pabOTHI MpakTHKyMa. [Ipu 3TOM BO3MOXHBI JBa criocoda
peanu3anuy (pru3nYecKoro NpakTUKyma. B nepBoM ciryyae npakTHKyM MPOBOAUTCS JINOO B KOHIIE
10 u 11 kmaccoB, 1100 TIOCIIE IEPBOTO M BTOPOTO MOJYTOAMH B KaXKIOM M3 ATUX Ki1accoB. Bropoii
crnoco0 — 3TO HHTerpauus paboT MpakTUKymMa B CUCTeMY JaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJIATCS B TIpoliecce m3ydeHws pazziena (temsl). [Ipu sToM mox paboTamMu TpakTUKyMa
NIOHUMAETCsS CaMOCTOATEIbHOE HCCIENIOBaHME, KOTOPOE MPOBOMUTCS IO PYKOBOJCTBY
CBEPHYTOTr0, 0000IIEHHOTO BU/Ia O€3 MTOIIArOBOM MHCTPYKITHH.

B mporpamme o ¢gusmuke cucreMa y4eHH4eCKOT0 SKCIIEPUMEHTa, T1abopaTOpHBIX padoT u
IPaKTUKyMa MpEICTaBIeHa €AUHbIM NepeuHeM. BbIOOp TeMaTHKH A7 ATUX BUI0B YUYCHHUYECKUX
NPAaKTUYECKUX PAa0OT OCYLIECTBISETCS Y4YaCTHHUKAMH 0Opa3oBaTeIbHOIO Ipolecca MUCXONs U3
OCOOEHHOCTEH TMOYpOYHOTO IUIAHUPOBAHUSA M OCHaIeHus1 kabuHera ¢usuku. I[lpu 3TOM
o0ecrieynBaeTcsl OBNAJICHUE OOYYAIOUMMHCA YMEHUSMHU INPOBOAMTH NPSMbIE U KOCBEHHBIC
U3MEpPEHUs, MCCIEeNOBaHUs 3aBUCUMOCTEN (PU3MYECKMX BEIMYUH M IOCTAHOBKY OIIBITOB IIO
IPOBEPKE MPEUIOKEHHBIX TUIIOTES.

Bosbioe BHUMaHME yAeNseTcs PELICHUI0 pacu€THBIX M Ka4eCTBEHHbIX 3a1ad. [Ipu sTom
JUI PacYETHBIX 3a/la4 MPUOPUTETOM SIBIISIOTCS 3a/laud C SBHO 3a/laHHOW M HESBHO 3aJJaHHOM
(Gu3nu4ecKoil MOIeNbI0, TO3BOJISIFOIME TPUMEHATh U3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3
OJTHOTO pazjiesia Kypca, TaKk U MHTETpUpys NMPUMEHEHUE 3HAHUU W3 pa3HbIX pasznenoB. [is
Ka4eCTBEHHBIX 3a/lad IMPHOPUTETOM SIBJSIOTCS 3aJaHUsl HAa OOBsACHEHHE/NIpeCKa3aHHe
NpOoTeKaHUs (PU3UYECKUX SIBJICHUN U MPOLIECCOB B OKPYXKAIOLIEH *KHU3HH, TpeOyromue BbIOOpa
(Gu3n4ecKkoil Moeny Ui CUTyallul MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ TtpeboBanmsimu PI'OC COO Kk MarepHaTIbHO-TEXHUUYECKOMY
obecrieueHnI0 y4eOHOTO Tporecca Kypc (U3NKU YriyOJEHHOTO YPOBHS Ha YPOBHE CpPEIHErO
o0miero o0Opa3oBaHUs JIOJDKEH H3ydaThCs B YCIOBHSIX NpeAMETHOro kabuHera. B kaOunere
(bU3UKA TOJDKHO OBITH HE0OX0AMMOE JTabopaToOpHOE 000PYIOBAHNE TSI BBIMTOJHEHUS YKa3aHHBIX
B IIporpamMMe 1o (pu3MKe YYEeHHUYECKHUX OIBITOB, JaOOPAaTOPHBIX paboT U pabOT MPaKTUKyMa, a
TaKXe JIEMOHCTPallMOHHOE 000Py10BaHMUE.

JleMOoHCTpallMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBHM C MPHUHIUIIOM
MUHMMAaJIbHON JOCTAaTOYHOCTU U OOECHEUMBACT MOCTAHOBKY IEPEUUCIIEHHBIX B MPOrpaMMme 1o
¢u3uKe KIIOYEBBIX JEMOHCTPALUN JAJs MCCIEJOBAHUS W3y4aeMbIX SIBICHUNA U IIPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX IIPUMEHEHUH.



JlaGopaTtopHoe o0opynoBaHHE JUIsI YYCHHUECKUX MPAKTUUYECKUX paboT GopMmupyeTcs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M 00€cledyrBaeTcsi B pacuéTe OJHOTO KOMIUIEKTa Ha IBYX
oOyuaromuxcs. TemaTudeckue KOMIUIEKTHI JIabOpaTOpHOro OOOpYyIOBaHMUS JIOJKHBI OBITH
MOCTPOCHBI HAa KOMIUJIEKCHOM MCIIOJb30BAaHUHM AHAJIOTOBBIX U LHU(POBBIX MPUOOPOB, a TaKke
KOMITBIOTEPHBIX U3MEPUTENILHBIX CUCTEM B BUJIE LU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU TIEISAMU U3Y4YeHUsT (GU3UKH B 00IIeM 00pa30BaHUH SIBIISIOTCS:

(dbopMHpOBaHUE UHTEPECA U CTPEMIICHHUS O0YUAIOIIUXCS K HAYYHOMY U3YyUEHHIO TPUPO/IBI,
pPa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

pa3BUTHE TPEACTABICHUH O HAyYHOM METOAE TMO3HaHUA H  (HOpMHUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysbTaTa M3Y4YEeHUS OCHOB CTPOCHUS
MaTepuu ¥ GyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

¢dbopmupoBaHUEe yMEHUI OOBSICHATH SBJICHUS C UCIIOJIb30BaHUEM (U3UYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeNbCTB;

¢dbopmMHUpoBaHUE MPEACTABICHUA O PONM (PU3MKH JJIsl Pa3BUTUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEJCTABICHUNH O BO3MOXHBIX cdepax Oyaymeir mnpodeccnoHambHOM
NEeSTENIbHOCTH, CBSI3aHHBIX C (U3MKOW, MOJATOTOBKA K JajbHeHlleMy OOy4eHHIO B 3TOM
HaTPaBIICHUU.

JlocTuxkeHne 3THX Iefell obecreynBaeTCsl pellieHneM CIEAYIONIUX 3a/ad B Mpoliecce
U3YYeHHUS Kypca (GU3UKU HA YPOBHE CPEIHEro o0Iiero o0pa3oBaHuUs:

MpuoOpeTeHne CUCTEMbI 3HAHWU 00 OOMMX (U3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAsi MEXaHUKY, MOJIEKYIISIPHYIO (PU3HKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3HKY U
3JIEMEHTHI aCTPOPU3UKH;

(dbopmMHUpoBaHKE YMEHUI PUMEHSTH TEOPETHUECKUE 3HAHUS I OOBSICHEHUS (PU3UYECKUX
SBJICHUH B TIPUPOJIE U JUIsl IPUHATHUS MPAKTUUECKUX PEIICHUN B TOBCEIHEBHOM JKU3HH;

OCBOCHHE CIIOCOOOB pelIeHHsI pa3IMYHbIX 3a]a4 C sIBHO 33JJaHHON (hpU3MUecKol MOJIENbIO,
3a1a4, MOApPAa3yMEBAIOUINX CAMOCTOATEIbHOE CO3JaHHe (QU3NYECKOW MOJENH, a/eKBaTHON
YCIIOBUSIM 33J]au¥, B TOM YHCJIE 3a/1a4 HH)KEHEPHOTO XapaKTepa;

MOHMMaHue (U3NYECKUX OCHOB M MPHUHIIMIIOB JEUCTBUS TEXHUYECKUX YCTPONCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS Ha OKPYXKAIOIIYIO CPENY;

OBIJIQJICHHE METOJaMH CaMOCTOSITENIbHOTO IUJIAaHUPOBAHUS U TPOBEACHUS (PU3NYECKUX
HKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTauu WHQPOpMAlUK, ONpPEACNCHHUs JOCTOBEPHOCTH
MOJIy4YEHHOTO Pe3yJIbTaTa;

CO3JJaHUE YCJIIOBUM Ul pa3BUTUS YMEHHUM IIPOEKTHO-HCCIIENOBATEIbCKON, TBOPYECKOM
NEeSITEIbHOCTH;

pa3BUTHE HHTEepeca K chepam npodecCuoHaNbHOM eI TeTbHOCTH, CBA3aHHON C (PH3UKOM.

B coorBerctBun ¢ TpeboBaHusimu DPI'OC COO yrayOn€HHBIM YpOBEHb HW3YYCHUS
yueOHOro mpenmera «®Dusmka» Ha YpPOBHE CpEIHEro o0IIero o0pa3oBaHUS BBIOMpPAETCS
00yJaronuMucs, TIAHUPYIOMHUME TMPOJAOHKEHUE 00pa30oBaHUs IO CHCIUATBHOCTIM (PU3HKO-
TEXHHUYECKOTO PO,

Ha uzydenne pusuku (yriayoaEéHHBIN YPOBEHB) Ha YPOBHE CpEIHET0 0011ero 0opa3oBaHus
orBoautcs 340 wacos: B 10 kimacce — 170 yacos (5 yacoB B Henenmo), B 11 kimacce — 170 yacos (5
YacOB B HEJICIIO).

[Ipenuiaraemslii B mporpamMme 1o Gpusmke nepedeHs 1a00paTOPHBIX U MPAKTUIECKUX PadoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYHMTENh JeJaeT BBHIOOpP MpPOBeAEHHUS J1a0OpaTOpHBIX paboT U
OTIBITOB C YU4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT' O ITPEJIMETA
«®UA3UKA. YIJIYBJIEHHBIA YPOBEHb»



JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yJbTaThl OCBOECHUS yueOHOro npeamera «Pu3nkay» T0IKHbBI OTpaXxaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLINXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTpEHHEH
NO3ULIKMEH JIMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAlMil, IO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPAJWIMOHHBIM IICHHOCTSAM POCCHICKOro  0OIIecTBa,
paclIMpeHue KU3HEHHOTO OIbITAa M OIbITa JIEATEIBHOCTH B MPOLIECCE PEATU3alii OCHOBHBIX
HalpaBJICHUH BOCIUTATEIBHOMN NESITEILHOCTH, B TOM YHCIIE B YACTH:

rPa’kAaHCKOr0 BOCIIUTAHMSA:

— c(hOPMHUPOBAHHOCTh TPAKIAHCKOH MO3MIMU OOydYarollerocs Kak AaKTHMBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBA;

— IpUHATHE TPaJULIMOHHBIX 00I11€4eTI0BEYECKUX I'YMaHUCTUYECKUX u
JIEMOKPATUYECKUX LIEHHOCTEH;

— TOTOBHOCTH BECTH COBMECTHYIO JESTEILHOCTh B HHTEPECAX TPasKIaHCKOT0 00IIIEeCTBa,
y4acTBOBAaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

— YyMEHHUE B3aUMOJICHICTBOBaTh C COLMAIBHBIMU MHCTUTYTAMHM B COOTBETCTBUHM C MX
(GYHKUIMSAME 1 Ha3HAYCHUEM;

— TOTOBHOCTb K TyMaHUTApHON 1 BOJIOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTHYECKOr0 BOCIIMTAHUS:

— cOpMUPOBAHHOCTHh POCCUNUCKON TPAXKIAHCKON UICHTUIHOCTH, MATPHOTU3MA;

— LEHHOCTHOE OTHOILICHHE K FOCYJapCTBEHHBIM CUMBOJIAM, JTIOCTHKEHUAM POCCHICKHUX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

JIMYHOTO BKNaZa B NOCTPOEHME YCTOMYMBOTO ByayLiero.

3CTETUYECKOr0 BOCIIMTAHMSA:

— OCTETHYECKOE OTHOIICHWE K MHPY, BKJIIOYas OSCTETHUKY HAYYHOTO TBOPYECTBA,
npucyuiero pu3nyeckon Hayke.

TPYAOBOI0 BOCTIMTAHMA:

— WHTEpEeC K Pa3Nu4HbIM cdepaM TpodhecCHOHATBLHOW NEsATEIBHOCTH, B TOM YHCIIe
CBSI3aHHBIM C (PU3UKOM ¥ TEXHUKOM, yMEHHE COBEPIIIaTh OCO3HAHHBIN BBIOOD OyayIei npodeccuu
U peajn30BbIBATh COOCTBEHHBIC JKU3HECHHBIC IIJIaHbL;

— TOTOBHOCTH M CIIOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00J1aCTH (PU3UKH
Ha MPOTSHKEHUU BCEH JKU3HM.

IK0JIOTHYECKOr0 BOCTIMTAHUS:

— c(OpPMUPOBAHHOCTH 3KOJOTHUYECKON KYJIbTYPhl, OCO3HAHUE IIIOOATLHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

— IUIAHUPOBAHUE U OCYILECTBIICHUE JEHCTBUN B OKPYKAIOILEH Cpeic HA OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA;

— pacuiMpeHue OMbITa AEATEIbHOCTH SKOJIOIMYECKOl HampaBiI€HHOCTH Ha OCHOBE
UMEIOUINXCS 3HAHUN 10 (hU3HKeE.

HEHHOCTH HAYYHOI0 MO3HAHUS:

— c(OpMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BuTHA (PU3NUECKON HAYKH;

— OCO3HaHUE IEHHOCTH HAYYHOW AEATENbHOCTH, TOTOBHOCTH B TPOIECCE H3YUEHUS
(GU3HUKHM OCYIIECTBIISATh MPOEKTHYIO U MCCIIEOBATEIBCKYIO JIEATEIHHOCTh MHIWBHUYATbHO U B
rpymnme.

METAIIPEJMETHBIE PE3YJIbTATBI



ITo3HaBaTe/IbHbIE YHHMBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3soBble Jlornyeckue 1eMcTBUSA:

— CaMOCTOATEIbHO (GOPMYJIUPOBATH U aKTyaJIU3UPOBATh MPOOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

— OIpenensaTh elu AeITeTbHOCTH, 331aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHIKCHUS;

— BBIBIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PACCMATPUBAEMBIX (PUIUIECKUX
SIBIICHUSIX;

— pa3pabarbiBaTh IUTAH pEIIeHUs MpoOJeMbl C Y4YETOM aHaiu3a HUMEIOIINXCS
MaTepUaIbHBIX H HEMaTEePUATBHBIX PECYpPCOB;

— BHOCUTb KOPPEKTHUBHI B JIETEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,
OLICHUBATh PUCKU MOCIEICTBUN JESATENbHOCTH;

— KOOPJAMHHUPOBATH U BHIMONHITH PabOTy B YCIOBUSIX PEANbHOTO, BUPTYalIbHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

— Ppa3BUBaTh KPEaTUBHOE MBILIUICHNUE IPU PEILICHUH KU3HEHHBIX MTPOOIIEM.

Ba3oBble ucciaenoBareabLcKue NeicTBUA.

— BJIAJIETh HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMH TIOHSATUSMHU U METOIaMU (PU3UIECKOM
HAYyKH;

— BIJaJeTh HaBBIKAMHM Y4E€OHO-HCCIIEIOBATENbCKOW U TMPOEKTHOW MJESITeNbHOCTH B
obnacti (GU3MKHA, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEILHOMY IIOMCKY METOJIOB
penieHus 3a1a4 GU3NIeCKOro CoAep KaHusl, IPUMEHEHUIO PA3IMYHBIX METO/IOB TIO3HAHHS,

— BIJIaJETh BUJAMH ACSITEILHOCTHU 10 MOJY4YEHUIO HOBOTO 3HAHUS, €r0 UHTEPIpETaIiH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YICOHBIX CUTYAIUSIX, B TOM YHCIIE IPU CO3IaHUN
y4eOHBIX MIPOEKTOB B 00J1aCTH (PU3HKH;

— BBIABIIATH MPUYMHHO-CJICICTBEHHBIC CBS3M M aKTYaIM3UPOBAThH 3aj]ady, BBIABUTAThH
TUIOTE3Y €€ pPelleHus, HAXOIUTh apTYMEHTHI [T JO0Ka3aTelIbCTBAa CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

— aHANM3HUPOBATh TOJNYUYEHHBIC B XOJI€ PEIICHUS 3a7aud PEe3YNbTaThl, KPUTHUCCKH
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

— CTaBUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1aUul B 00pa30BaTEIbHON EATEILHOCTH,
B TOM YHCIIE€ IPU U3YYCHUH (PU3UKU;

— J1aBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHHBATH MPUOOPETEHHBIN OIBIT;

— YMETh [IEPEHOCUTH 3HAHUS IO (PU3UKE B IPAKTHUECKYIO 00JIACTh KUZHEACATEILHOCTH,

— yYMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00TIacTeii;

— BBIJBUTATh HOBbIE UJIEH, NTPEAIaraTh OPUTHHAIIBHBIE MTOIXO0/IbI U PEILIECHUS;

— CTaBUTb NPOOJIEMBI U 33a4H, TOMYCKAIOIINE AIbTepPHATUBHBIC PELICHUS.

PabGora ¢ undopmanmeii:

— BIAJETh HABBIKAMHU TONydeHUs uHpopMmamuu (QHU3UIECKOTO COACpKAHUSI U3
HUCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIHHO OCYIIECTBIISITh IOUCK, AaHATIU3, CUCTEMATH3AIUIO U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHbIX BUIOB U (DOPM IMpeICTaBICHMUS,

— OLIGHUBATh JOCTOBEPHOCTH UH()OPMAIINY;

— WCMOJB30BaTh CPEACTBA MH(DOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
pEelIeHHH KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OPTraHHU3AIMOHHBIX 3a7ad C COOIOJEHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, pecypcocOepexeH s, IPaBoBbIX U
TUYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

— co3J1aBaTh TEKCThl (PU3MUECKOTrO COJEp>KaHUs B PA3NIUYHBIX (GopMmMaTax ¢ Y4ETOM
Ha3Ha4yeHHs HH(GOPMAIIUU U LIeJIeBON ayAUTOPHH, BBIOUpPAast ONTUMAIbHYIO (OPMY MpEACTaBICHUS
U BU3YaJIU3AIIHH.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:



— OCYIIECTBIJIATH OOIICHUE HAa YPOKaX (PU3UKU M BO BHE-YPOUHOH J1EATEILHOCTH;

— pacro3HaBaTh MPEANOCHIIKN KOH(DIUKTHBIX CUTYallMid U CMATYaTh KOH(IMKTHI;

— Pa3BEPHYTO U JOTUYHO M3J1araTh CBOIO TOUKY 3PEHHUS C UCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEICTB;

— MOHMMATh U UCTOJIH30BATh MPEUMYILECTBA KOMAaHIHON U MHIUBUAYATIbHONW PabOTHI;

— BbIOMpATh TEMATUKY U METO/IbI COBMECTHBIX JIEHCTBUI C YUETOM OOIIUX UHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 4jI€Ha KOJUIEKTHUBA;

— TIPUHUMATh LIEJIM COBMECTHOM JEATEIBHOCTH, OPraHU30BBIBATE U KOOPAWHUPOBATH
JIEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIISITh TUIaH IEUCTBUIM, pacipeaeisiTh POJIU C YYETOM MHEHUIH
YYaCTHHUKOB, 00CYXJaTh pe3yabTaThbl COBMECTHOW PabOTHI;

— OIICHMBaTh KayeCTBO CBOEr0 BKJIAJa M KaXJOT0 y4YacTHUKAa KOMaHJIbl B OOIIUI
pe3yabTaT o pa3pabOTaHHBIM KPUTEPHIM;

— IpeuiaraTb HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3UIIMA HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKOU 3HAaYUMOCTH;

— OCYILECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEACHHE B PA3IMYHBIX CUTYyalUsX,
IPOSIBJIATH TBOPYECTBO U BOOOPAXKEHHE, ObITh MHUIIMATUBHBIM.

PeryasitTuBHbIe yHHBepcaJlbHbIe y4eOHbIe AelicTBUS

Camoopranuszaums:

— CaMOCTOATEJIBHO OCYILECTBIIATh MO3HABATEIBHYIO AEATEIBHOCTD B 00JaCTH (PU3UKH U
aCTPOHOMMH, BBIABIIATH IPOOJIEMBI, CTABUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/]auy;

— CaMOCTOATEIbHO COCTABJIATH IIJIaH PEILIEHUS paCYETHBIX U KAUECTBEHHBIX 3a]1a4, TUIaH
BBITIOJIHEHUS] TMPAKTHUYECKOH paboThl € y4€TOM HMMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTEHU;

— J1aBaTh OLICHKY HOBBIM CUTYaLlUsM;

— pacuMpsATh paMKU Y4eOHOTO IPeMETa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

— JenaTh OCO3HAHHBII BBIOOP, apryMEHTHPOBATH €r0, OpaTh Ha ceOs OTBETCTBEHHOCTh
3a pEIICHHUE;

— OILICHUBAaTh IPUOOPETEHHBIN OIIBIT;

— cmoco0cTBOBaTh (DOPMUPOBAHUIO W TPOSBICHUIO SPYIUIUA B 00JACTH (PUBHKH,
MIOCTOSIHHO IOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIHOHAJIbHBIH HHTEJLIEKT:

— 1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B JESTEIBHOCTb, OLIEHNBATH
COOTBETCTBUE PE3YNIbTATOB LENISIM;

— BIAJETh HaBbIKAMU II03HABATENBHOM pe(IeKCHMM KaK OCO3HaHMs COBEPIIAEMBIX
JIEUCTBUUA U MBICIIUTENBHBIX MPOLECCOB, NX PE3YJIbTATOB U OCHOBAHMIA;

— HCHOJB30BaTh NPUEMBI peIIeKCUH [T OLICHKH CUTYalllu, BEIOOpa BEPHOTO PEIICHUS;

— YMETbh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELIEHUS 10 UX CHUKEHMUIO;

— TMPUHUMATh MOTHUBBI M apIyMEHTHI APYTUX [IPU aHAJIU3€E PE3YJIbTATOB JEATEIbHOCTH;

— TpPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

— TPUHUMATh MOTHUBBI M apTyMEHTBI APYTUX NIPU aHAJIN3€E PE3YJIbTATOB JEATEIBHOCTH;

— IpU3HABATh CBOE MPABO U IIPABO JPYI'UX HA OLIUOKH.

B npouecce nocTukeHMst INYHOCTHBIX PE3yIbTATOB OCBOSHHS IPOTPaMMBI IO (PU3HMKE 115
YPOBHSI CpeAHEro oomiero oopa3oBaHusi y 0OydYaIOUIMXCS COBEPILIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJUIEKT, IPEANOJIaraloil ¢(popMUpOBaHHOCTD:

— CaMOCO3HaHHWA, BKJIIOYAIOMIETO CIIOCOOHOCTh TIOHMMAaTh CBOE SMOLMOHAIBHOE
COCTOSIHWE, BUJETh HAIPABICHHUS PAa3BUTHS COOCTBEHHOM SMOLMOHAIBHON cdepbl, OBITH
YBEpPEHHBIM B cebe;



— CaMOpETyJUPOBAaHMS,  BKJIIOYAIOLIETO  CaMOKOHTPOJb, YMEHUE  IPUHHUMATH
OTBETCTBEHHOCTb 32 CBOE TMOBEACHHUE, CIIOCOOHOCTh aJaNTHPOBATHCA K HMOIMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

— BHYTPEHHEW MOTHBALIMHU, BKJIIOYAIOLIEN CTPEMIICHUE K JTIOCTHIKEHUIO LIETU U YCIIEXY,
ONTUMM3M, UHULMATUBHOCTb, YMEHUE AEHCTBOBATDH, UCXOMS U3 CBOUX BO3MOYKHOCTEN;

— SMIIaTHH, BKJIIOYAIOIIEeH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

— COLMAJbHBIX HABBIKOB, BKJIIOYAIOLIMX CHOCOOHOCTh BBICTPAWBaTh OTHOUICHUS C
JIPYTUMH JIOJbMU, 3a00TUTHCS, IPOSIBIISTh HHTEPEC U pa3periaTb KOH(DIUKTHIL.

INPEAMETHBIE PE3YJIBTATbBI

K konmy oOydenuss B 10 kJj1acce mpeIMeTHBIE pe3yJbTaThl HAa yriayOJEHHOM YPOBHE
JIOJKHBI OTpaskaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUIL:

— TIOHUMaTh poJib (U3UKKA B IKOHOMHYECKOH, TEXHOJOTHYECKOH, DKOJOTHYECKOM,
COITMATbHOM M ATUYECKOH chepax A TeIbHOCTH YeJIOBEKa, pOJIh U MECTO (DU3UKH B COBPEMEHHOU
HAY4YHOH KapTWHE MHpa, 3HAUYEHUE OINMHUCATEIbHOH, CHUCTEMAaTU3UPYIOUIeH, OOBSICHUTENBHON U
MPOTHOCTUYECKON (PYHKIUH (U3MUECKOW TEOpUM — MEXaHUKH, MOJICKYJISIPHON (PU3UKU WU
TEPMOJIMHAMHKH, POJIb (U3NYECKOl Teopur B (OPMHUPOBAHUU MPEACTABICHUN O (PU3UUECKOU
KapTHUHE MUPAa;

— pa3nuMyarh YCJIOBUS TNPUMEHHMOCTH Mojeield (U3NYECKUX Tel M IPOLECCOB
(ABNIEHMIT): MHEpLIMATIbHAs CHUCTEMa OTCYETa, aOCONIOTHO TBEPIOE TEJO, MaTepualbHas TOYKa,
PaBHOYCKOPEHHOE JIBIDKEHHE, CBOOOJHOE TajcHHe, aOCONIOTHO ympyras jaedopmarus,
abCcoMOTHO ympyroe U aOCOJIOTHO HEYNPYroe CTOJKHOBEHHWS, MOJENH Tra3a, >KUAKOCTH H
TBEPAOro (KPUCTAJUIMUECKOTO) TeNa, WACadbHBIM Tra3, TOUYEYHBIH 3apsd, OIHOPOIHOE
AIIEKTPUYECKOE I10JIE;

— pa3nuyarth yCIIOBUS (TpaHUIbI, OOJACTH) MPUMEHUMOCTH (PHU3WYECKUX 3aKOHOB,
MOHMMATh BCeOOHIH XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCIOJIb30BaHUS
YaCTHBIX 3aKOHOB;

— QaHaNU3UpOBaThb U OOBACHATH MEXaHWYECKHE IPOLECChl M SBIEHUS, HCIOJb3YS
OCHOBHbBIE TMOJIOKEHHUSI W 3aKOHbl MEXaHMKH (OTHOCUTEIBHOCTh MEXAaHMYECKOTO JABMXKECHUS,
(opMyIbl KHHEMaTHKH PaBHOYCKOPEHHOTO JIBMKEHUS, IpeoOpa3oBanus [ amues Uist CKOpOCTH
U TepeMelleHns, 3akoHbl HbIoTOHA, MPUHIMI OTHOCUTENBHOCTH ['anuies, 3aKk0OH BCEMUPHOIO
TATOTEHUS, 3aKOHBI COXPAaHEHUS UMIYJIhCa M MEXaHWYECKOW SHEPTUH, CBSI3b PAOOTHI CHUIIBI C
M3MEHEHHEM MEXaHWYEeCKOW HHEpruH, YCIOBHUS paBHOBECHS TBEPJOro Tela), MpPU ITOM
UCIIOJIb30BaTh MAaTEMATUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCJIOBMSI NPUMEHUMOCTHU
(GbU3HMYEeCKUX 3aKOHOB: MpeoOpa3oBaHui ['anmuies, BTOpPOro W TpeThero 3aKoHOB HbIOTOHA,
3aKOHOB COXPaHEHMsI UMITYJIbCA U MEXAHUYECKOW SHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

— aHaNM3HUPOBATh U OOBSICHATH TEIIOBBIE MPOLECCHl U SIBJICHUS, UCIONIb3YSl OCHOBHbBIE
nooxeHuss MKT u 3akoHBI MOJEKYISIpHOW (PU3MKKM W TEPMOJUHAMHKHU (CBS3b JABIICHUS
UJEAIBHOIO ra3a co CpeHel KMHETUYECKOW SHEPIUeH TEIJIOBOrO IBWXKCHUS W KOHILICHTPAaLUEH
€ro MOJIEKYJI, CBSI3b TEMIIEPATYPhI BEIIECTBA CO CPEIHEN KUHETHYECKOW SHEPrueu TEeIioBOro
JBUKEHHSI €r0 YacTHll, CBS3b JABJICHUS MJCAIBHOIO ra3a C KOHLEHTpalued MOJIEKYT U €ro
TeMnepaTypou, ypaBHeHue MenaeneeBa—Kianeiipona, nepBblii 3aKOH TEPMOJUHAMUKH, 3aKOH
COXpaHEHMsI PHEPIMHM B TEIUIOBBIX IIpolLieccax), MPU 3TOM HCIOJIb30BaTh MAaTEMaTHYECKOE
BbIpaXXCHHE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH ypaBHeHUsI MenneneeBa—Kiamneiipona;

— QAHAIW3UPOBATh M OOBACHATH DJICKTPUYECKHE SIBJICHUS, HCIONb3YsS OCHOBHBIE
MOJIOKEHHUS W 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXPAHEHUS SJIEKTPUYECKOTO 3apsja, 3aKOH
Kynona, noTeHnaabHOCTh 3J€KTPOCTATHUECKOTO MOJISL, MPUHIUI CYTEPIO3UIIUH AIEKTPUIECKIX
MOJICH, MpPU 3TOM YKa3blBasi YCJIOBHS MPUMEHUMOCTH 3akoHa KynoHa, a Takke MpakTUYECKU



Ba)KHBIE COOTHOULIEHUS: 3aKOHbI OMa JJIsl yyacTKa LEeNy U JJIsl 3aMKHYTOU 3JIEKTPUUYECKOU 1IeTH,
3akoH J[xoyns—JIenma, mpaBuna Kupxroda, 3akonsr dapazes ais 371eKTpoin3a);

— OIINChIBAThb (bHBI/I‘ICCKI/Ie MMPpONLCCChI U SABJICHUA, UCITOJIB3Yys BCJIMYHUHBI: ICPECMCIICHUC,
CKOpPOCTb, YCKOPCHHC, HMIIYJILC TCJIa W CUCTEMbI TCJI, CHJIAa, MOMCHT CHWJIbI, JaBJICHHUC,
NOTEHLMAJbHAsT DHEPIus, KUHETHYeCKas SHEprus, MeXaHW4yecKas HHeprusi, paboTa CuUIIbI,
HOCHTPOCTPEMUTCIIBHOC YCKOPCHUC, CUJIa TSAXKCCTHU, CUJIa YIIPYrOCTHU, CHUJIa TPCHUA, MOUIHOCTD,
SHEPTHs B3aUMOACHCTBUS TeJa ¢ 3eMIIEN BOIN3H e€ MOBEPXHOCTH, SHEPTHUS YIPYTou AedhopMariu
IPYKUHBI, KOJIMYECTBO TEIUIOTHI, a0CONIOTHAsE TeMIleparypa Tejia, padoTa B TEpMOJIMHAMHUKE,
BHYTPEHHSIS1 SHEPTUs UEabHOTO OJJHOATOMHOIO ra3a, padoTa H1ealbHOIro ra3a, OTHOCUTENbHAs
BIaXHOCTh Bo3ayxa, KIIJ wuaeanbHOro TEMJIOBOrO JABUTATENs; SJEKTPUUYECKOE IIOJIeE,
HANpPsDKEHHOCTh  DJIEKTPUYECKOTrO MMOJIsS, HANpsHKEHHOCTh TMMOJIA  TOYEYHOro 3apsia  WIu
3apsDKEHHOrO IIapa B BaKyyMe€ UM B JUAJIEKTPHUKE, MOTEHIHA 3JIEKTPOCTATUYECKOIrO OIS,
Pa3HOCTh MOTEHIIMAJIOB, DJIEKTPOJBIKYIIAs CUJIa, CHJIa TOKa, HamNpsyKEHUE, MOIIHOCTH TOKa,
ANIEKTpUYECcKass EMKOCTh IUIOCKOTO KOHIEHCAaTopa, COMPOTUBIEHHME ydacTKa Lenu ¢
MOCIIe0BAaTEIbHBIM U NapajlIeIbHBIM COETUHEHUEM PE3UCTOPOB, SIHEPT Ul SJIEKTPUUECKOTO OIS
KOH/JIEHCATOPA;

— OOBSICHATH OCOOCHHOCTH TPOTEKaHWs (U3UYECKUX SBJICHUM: MEXaHUYECKOE
JBUKEHHE, TEIJIOBOE [BIKEHHE YacTHIl BEIIEeCTBA, TEIUIOBOE pPaBHOBECHE, OpPOYHOBCKOE
neuxkeHue, nuddysus, ucrnapeHue, KUNEeHNE M KOHACHCAILUS, IJIABICHHE M KPHUCTAJUTH3AINS,
HAIpPaBJIEHHOCTh TEIJIONEepeiayl, SJEKTPU3alusl Tel, SKBUIOTEHUUAIbHOCTh MMOBEPXHOCTU
3apsKEHHOTO MPOBOAHUKA;

— TIPOBOJIUTH MCCIICIOBAHKME 3aBUCUMOCTH OJHOM (PH3NUYECKON BEIMYHMHBI OT JAPYTOH C
HCIIOJIb30BAaHUEM TMPSMBIX W3MEpPEHUil, NP 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl MOJYYCHHOM 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BHJE TpadUKOB C Y4ETOM
a0COTIOTHBIX MOTPEUTHOCTEN U3MEPEHUH, AeNIaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

— TMpPOBOJUTH KOCBEHHBIE U3MEPEHUs (HU3UUYECKUX BEIHYMH, MPH STOM BBIOUpPATh
ONTHUMAIbHBIN MCTOH HU3MCPCHUSA, OLCHHUBATH a6COJIIOTHBIe U OTHOCHUTCJIbHBIC TIOIPCUIHOCTHU
HPSIMBIX U KOCBEHHBIX U3MEPEHUIA;

— IMPOBOJUTH ONBITBI II0 IPOBEPKE IPEUIOKEHHON TUIIOTE3bl: ILIAHUPOBATH
9KCIIEPUMEHT, COoOMpaTh OSKCHEPUMEHTAIbHYI0 YCTAaHOBKY, AaHAJIM3UPOBaTh IOJyYEHHBIE
PE3YIbTATHI U 1CJIaTh BBIBOJ O CTATYCC Hpe,Z[.HO)KeHHOI\/'I THUIIOTE3bI,

— co0umoath mpaBuiia 6€30MacHOro Tpy/a IpU MPOBEIECHUHN HCCIEA0BaHUN B paMKax
yu4eOHOro  3KCIEepUMEHTa, TMpakTUKymMa M  Yy4eOHO-HCCIEAOBAaTEIbCKOM U  MPOEKTHOU
JeSITEILHOCTH € MCTIOJIb30BAaHHEM U3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYA0BAHMS;

— pemath pacu€THBIC 3aa4yd C SBHO 3aJlaHHOW M HESIBHO 3aJaHHOW (u3nyeckoin
MOJICNIbIO: Ha OCHOBAaHMM aHAJIM3a YCIOBUS OOOCHOBBIBaTH BBIOOp (PU3MUECKOW MOJENH,
OoTBeHaoIIell TpeOOBaHMSAM 3aqaud, NPUMEHATH (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH H
MOCTYJaThl (PU3NUECKUX TEOPHil MPU UCTIOIH30BAHUHM MaTEMaTHUYECKUX METOJIOB PeIlleHus 3a1a4,
MMpOBOAUTD paC‘IéTBI Ha OCHOBaHMU HWMCHOINUXCA MOJAaHHBIX, aHAJIMU3UPOBATH PE3YJIbTAThI U
KOPPEKTUPOBATh METO/IbI PEIICHUS C y4ETOM IMOJIYYEHHBIX PE3yJIbTaTOB;

— pelaTh KaueCTBEHHBIE 3a/1a4H, TPEOYIOIIe IPUMEHEHUS 3HAaHUH U3 pa3HBIX Pa3JIeIoB
Kypca (U3HWKH, a TaK)KE MHTETpallid 3HAHUK W3 JAPYruX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
IUKJIA: BBICTPAUBATh JIOTMYECKYIO LIETIOUKY PACCYKIEHUN C OMOpON Ha H3y4yeHHbIE 3aKOHBI,
3aKOHOMCPHOCTH U (bmnqecmle SIBJICHHA,

— HCIMOJb30BaTh TEOPETUYECKUE 3HAHUSA Uil OOBACHEHUS OCHOBHBIX MPHUHIIMIIOB
paboThI U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX MPOIIECCOB;

— TMpPHUBOAMTH MPUMEPHl BKIAJAa POCCUHCKUX U 3apyOekHBIX Y4YEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpA, B Pa3BUTHE TEXHUKUH U
TEXHOJIOTHI;



— QaHAIM3MPOBAaTh M OICHWBATh IOCIEACTBUS OBITOBOW U IMPOU3BOACTBEHHON
NeSITeIbHOCTH YEJIOBEKa, CBA3aHHOM C (PM3MYECKHMHU MPOLIECCAMHU, C MO3UIUI IKOIOTHYECKOM
0€30I1aCHOCTH, HPEJCTABICHUH O PALMOHATIBHOM IMPUPOAONOIb30BAHUH, A TAKXKE Pa3yMHOM
UCTIOJIb30BaHUU JIOCTH)KEHUH HAYKW M TEXHOJOTHH ISl NalbHEHIIEro pa3BUTHS YeJIOBEYECKOTO
00111eCTBa;

— TPHUMEHATH pa3IMyHbIe CIIOCOOBI paboTHI ¢ HH(pOpMAIHel (PU3NIECKOTO COACPIKaHUS
C HCIIOJNIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, MPHU 3TOM HCHOJIH30BATh
COBpPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTMU Uil IMOMCKA, NEepepadOTKU U NPEebsBICHUS
y4eOHOIl ¥ HaydyHO-TIONMYNSpHOM HMH(OpPMAIUU, CTPYKTYpUPOBaHMS M HHTEPIpPETALHH
UHpOpMALlUY, TIOJIyYCHHOM M3 pa3IM4YHbIX HCTOYHUKOB, KPUTHUYECKH AaHAIM3HPOBATH
NOJy4aeMyro MH(OPMAIUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a MCTOUYHUKA UH(OpMaIH;

— TMpOSBIATH OPraHU3AI[MOHHBIE W II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus HOBBIX 3HAaHMW B  TPOIECCE  BBIMOJHEHHS MNPOCKTHBIX U y4eOHO-
HCCIIEI0OBATENLCKUX padoT;

— paboTaTh B TpyIIE C UCIOJHEHHEM PA3IMYHBIX COLUAIBHBIX POJIeH, MIaHUPOBATH
paboTy rpynmsl, palMOHAIBHO paclpeleNiaTh AEATENbHOCTh B HECTAaHIAPTHBIX CUTYaILMsX,
aJICKBaTHO OIICHMBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIBI B pPEIIEHUE paccMaTpUBaeMOU
poOJIeMBlI;

— TMpOSBIATH MOTHBALMIO K Oyaymied mnpodeccHoHaNnbHOM — eATeNbHOCTH — I10
CHEUUATBHOCTIM (PU3UKO-TEXHUYECKOTO TPOQHIIS.

K xonny oOyuyenus B 11 kiacce mpeaMeTHbIE pe3yiabTaThl Ha YriyOJIEHHOM ypOBHE
JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTh Yy O0YUAIOIIUXCS YMEHUM:

— TOHUMAaTh pPOJIb (UMK B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COIHMAIBLHON U
TUYECKON cdepax AEATEIbHOCTH YEIOBEKa, pOJib U MECTO (PM3UKU B COBPEMEHHON HaydyHOU
KapTUHE MHpa, POJb ACTPOHOMHUHU B INPAKTUYECKOM IEATENILHOCTH 4YelloBeKa M JaibHeuiieM
HAayYHO-TEXHMUYECKOM  pa3BUTHM,  3HA4YCHHE OIHCAaTENbHOMH, CUCTEMATU3HPYIOIIEH,
OOBSCHUTEIIBHOW W TPOTHOCTHYECKOW (PYHKIUNA (DU3NUECKOH TEOpUHU — DIEKTPOAMHAMUKH,
CHEeUHaTbHON TEOPHUH OTHOCHTEIBHOCTH, KBAHTOBOW (DM3MKH, pPOJIb (U3NYECKOH TEopuH B
(GbopMHUPOBaHHUH TIPEACTABICHUM O (U3UIECKON KapTUHE MUPA, MECTO (PU3UIECKON KapTUHBI MUpa
B 00IIIEM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHHUH O IPUPO/IE;

— pas3nuyarth yYCIOBUS NPUMEHHMOCTH Mojenell (QU3MYecKuxX Tel U TMPOIECCOB
(sIBJIEHUI): OAHOPOJHOE DJEKTPUYECKOE M OJHOPOJHOE MArHUTHOE IIOJI, TapMOHUYECKHE
KoeOaHusl, MaTeMaTUYeCKUN MAasSTHUK, WACaIbHBIA TPYXKUHHBIA MasSTHUK, TapMOHHUYECKUE
BOJIHBI, UJI€aIbHBIN KOJIeOaTeNbHbII KOHTYp, TOHKAs JIMH3a, MOJeNiel aToMa, aTOMHOTO siApa U
KBAHTOBOM MOJICITH CBETA;

— pa3nuyarth yCIOBUS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (PH3WYECKUX 3aKOHOB,
MOHMMATh BCeoOHIH XapakTep (pyHAaMEHTaIbHBIX 3aKOHOB M OTPAaHMYEHHOCTh MCIOJIb30BaHUS
YACTHBIX 3aKOHOB;

— aHaNU3UPOBaTh U OOBSACHATH AJIEKTPOMArHUTHBIE MPOIECCH U SBJICHUS, UCIOB3YS
OCHOBHBI€ TOJOXEHHUS U 3aKOHBI 3JIEKTPOJUHAMUKU U CHEUAIbHON TEOPHUH OTHOCUTEIHbHOCTH
(3aKOH COXpaHEHHUsS DJIEKTPUYECKOro 3apsija, cwia Awmmepa, cuia JlopeHma, 3akoH
3JIEKTPOMArHUTHON HWHIyKUMH, TpaBwio JleHma, cBszp OJIC camMOMHAYKIHMM B SJIEMEHTE
IIEKTPUYECKON IIEMU CO CKOPOCTBbIO MU3MEHEHMsI CHIIBI TOKA, ITOCTYJATHI CHEUAIBHON TEOpUn
OTHOCHUTEIIbHOCTH DWHINTEHHA);

— QaHANM3HUPOBATh U OOBSACHATH KBAHTOBBIC TMPOILECCHI W SBJICHHS, HWCIONB3Ys
MIOJIOKEHUS KBAaHTOBOW (U3UKHU (ypaBHEHHE DWHIITeNHHA 11 PoTorddeKTa, nmepBblil 1 BTOPO
nocTynatel bopa, TpUHIMII COOTHOIICHHWs HeompenenéHHocTedt [eiizenOepra, 3aKOHBI



COXpPAHEHHUs 3apsAIOBOIO M MAacCOBOIO YHCEI W DJHEPruu B SIEPHBIX pEaklusX, 3aKOH
pPaauoaKTUBHOTO pacraja);

— ONUCHIBaTh  ()U3MYECKHUE TPOLECCHl U SBICHUS, HUCIOJB3YS  BEIUYHHBL:
HaMpPsSKEHHOCTh AJIEKTPUUECKOTO TOJISI, MOTEHUUAN 3JIEKTPOCTATUYECKOro TOJisA, Pa3HOCTh
MOTEHIMAJIOB, 3JEKTPOABMKYIIAS CHJIA, UHAYKIUS MarHUTHOTO IOJISl, MATHUTHBINA MTOTOK, CHJIA
AmMrnepa, UHIYKTUBHOCTb, 3JIEKTPOABUKYILAS CHJIA CAMOUHIYKLIMH, SHEPTUs MAaTHUTHOTO TOJIS
MIPOBOJHMKA C TOKOM, PEISTUBUCTCKUN UMITYJbC, TIOJHAS YHEPIHsi, SHEPTUs MOKOS CBOOOAHOMN
YaCTHIIBI, SHEPTUS U UMITYJIbC (JOTOHA, MACCOBOE YHCIIO U 3apsi sIAPA, SHEPTHUS CBS3H sI/Ipa;

— OOBSICHATH OCOOCHHOCTH TPOTEKAaHWUS (U3MUYECKUX SBICHUN: SJIECKTPOMArHUTHAs
UHAYKINS, CAMOMHIYKIIHS, PE30HAHC, UHTephEpEeHLIUs BOJIH, Tudpakuus, TUCIepcrs, MOIHOe
BHYTpPEHHEE OTpakeHHe, Goroanekrpuueckuii s3¢pdext (porodaddekr), anspa- u 6era-pacmasl
a1ep, raMMa-u3aydeHue saep, pusndeckue MpUHIKIIBI CIEKTPAIbHOTO aHaIKu3a U paboThI J1a3epa;

— ONpeleNsATh HANpaBiICHUE MHAYKIIMM MATHUTHOTO MOJIS MPOBOJHUKA C TOKOM, CHJIBI
Amriepa u cuinsl JlopeHua;

— CTpOUTHh HU300pa)KeHHE, CO3/1aBaeMO€ IIJIOCKMM 3€pKajloM, TOHKOW JIMH30M, U
pacCUUTBIBATh €r0 XapaKTEPUCTUKU;

— IPUMEHATH OCHOBOMOJIAratouMe aCTPOHOMUYECKHE MOHATHS, TEOPUH U 3aKOHBI JUIS
aHaiM3a U OOBSICHEHUS (UINYECKUX MPOILECCOB, MPOUCXOASIIMX B 3BE3/ax, B 3BE3NHBIX
CUCTEMaX, B MEXKTAIAKTHUECKOH CpeJie; NIBIKEHUSI HEOSCHBIX Tell, SBOJIIOINH 3BE3/1 M BeeneHHOM;

— TMPOBOJUTH HCCIEIOBAHUE 3aBUCUMOCTEHM (PM3NYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHM, MPU HATOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUpPOBATH pPE3yJIbTaThl
MOJTyYEHHOW 3aBUCUMOCTH (DM3MUYECKHUX BEIMYMH B BUIEC TPaPUKOB C YIETOM aOCOTIOTHBIX
MOTPEUTHOCTEN U3MEPEHUH, 1€TIaTh BBIBOBI 10 PE3YyJIbTaTaM UCCIIEA0BAHUS;

— TPOBOJIUTH KOCBEHHBIC H3MEpEHUs (PU3MUECKHX BEIMYMH, TPHU STOM BBIOMpATH
ONTHMATBHBIA METOJ W3MEpPEHUs, OLICHWBATh a0CONIOTHBIE M OTHOCUTEIBHBIE MOTPEITHOCTH
NPSIMBIX U KOCBEHHBIX U3MEPEHNU;

— TMpPOBOJUTH OMNBITHI MO MPOBEPKE MPEUIOKEHHON TUMOTE3bl: IUJIAHUPOBATh
OKCIIEPUMEHT, CcOOUpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY, AaHAJIM3UPOBATh IOTyYEHHBIC
Pe3yAbTaThl U JIeJaTh BBIBOJ O CTaTyCe MPEAJIOKEHHON TUIIOTE3bI;

— ONUCHIBaTh METO/IbI MOJYYEHHS HAYYHBIX aCTPOHOMUUYECKUX 3HAHUH;

— co0Omoath mpaBuiia 0€30MacHOTO TPYy/Aa MPU MPOBEICHUH HCCIEIOBAaHUN B paMKax
yu4eOHOr0  JKCIEepUMEHTa, TMpaKTUKymMa U  y4eOHO-MCCIEAOBATEIbCKOM ©  MPOCKTHOU
JESTEIbHOCTH C UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U J1aOopaTOPHOTo 000PYAOBaHMUS;

— pemarh pacu€THBIC 3aJa4d C SBHO 33laHHOM W HESBHO 3aJaHHOW (PU3UYECKOM
MOJIeJIbIO: Ha OCHOBAaHMU aHalM3a YCJOBHs BBIOMpaTh (U3NYECKUE MOJIENH, OTBEHAIOIINE
TpeOOBaHUSM 3a/la4l, TPUMEHATH (OPMYIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TIOCTYJaThl
buznyecKux TeoOpUuil MpU UCIOJIB30BAHUN MAaTEMAaTUYECKUX METO/IOB peUIeHUs 3a1a4, IPOBOIUTh
pacy€Thl Ha OCHOBAaHUU HMMEIOLIUXCS JAHHBIX, aHAJIU3UPOBATH PE3YyJIbTAaThl U KOPPEKTUPOBATh
METO/IbI PEMICHUS] C YIETOM MOJTYYEHHBIX PE3YyIbTaTOB;

— pemiath Ka4eCTBEHHBIC 3a]]a4, TPEOYIOIINE MPUMEHEHNS 3HAHUH U3 Pa3HBIX Pa3/IeioB
Kypca (U3HWKH, a TaK)KE MHTETpallid 3HAHWUH W3 JAPYruX MPEIMETOB €CTeCTBEHHO-HAYYHOTO
LMKJIA: BBICTPaUBAaTh JIOTMYECKYIO LIEMIOYKY PACCYXKIACHUM C ONOPOM Ha W3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PH3UYECKHE SIBIICHUS;

— HCNOJb30BaTh TEOPETUYECKUE 3HAaHUS Ui OOBACHEHUS OCHOBHBIX MPHUHIIMIIOB
pabOThI U3MEPUTENBHBIX TPUOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJIOTMUECKUX MPOIIECCOB;

— TPUBOAWTH MPHUMEPHI BKJIAJa POCCUHCKUX H 3apyOexHBIX YYEHBIX-(QU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOMIETO MHpa, B Pa3BUTHE TEXHUKUH U
TEXHOJIOTHI;



— QaHAIM3MPOBAaTh M OIICHWBATh IOCIEACTBUS OBITOBOW U IMPOU3BOACTBEHHON
NeSITEIbHOCTH YEJIOBEKa, CBA3aHHOM C (PM3MYECKHMHU MPOLIECCAMHU, C MO3UIUI IKOIOTHUECKOM
0€30I1aCHOCTH, NPEJCTABICHUH O PALMOHATIBHOM IMPUPOAONOIb30BAHUH, A TAKXKE Pa3yMHOM
UCTIOJIb30BaHUU JIOCTH)KEHUHM HAYKW M TEXHOJOTHH ISl NalbHEHIIEro pa3BUTHS YeIOBEYECKOTO
00111eCTBa;

— MPHUMEHSATH pa3IMyHbIe CIIOCOOBI paboTHI ¢ HH(pOpMAIHel (PU3NIECKOTO COACPIKaHUS
C HCIIOJNIb30BAaHUEM COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHH, MPHU 3TOM HCIOJIH30BATh
COBpPEMEHHbIE HH(OPMAIMOHHBIE TEXHOJIOTMU Uil IOMCKA, NEepepadOTKU U NPEebsBICHUS
y4eOHOIl ¥ HaydyHO-TIONMYNSpHOM HMH(OpPMAIUU, CTPYKTYpUPOBaHHMS M HHTEPIpPETALHH
UHpOpMALlUY, TIOJIyYCHHOM M3 pa3IM4YHbIX HCTOYHUKOB, KPUTHUYECKH AaHAIM3HPOBATH
NOJy4aeMyro MH(OPMAIUIO U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOIIUXCS 3HAHUH,
TaK ¥ Ha OCHOBE aHaJIM3a NCTOUYHUKA UH(OpMaIH;

— TMpOSBIATH OPraHU3AI[MOHHBIE W II03HABATEIbHBIE YMEHHUS CaMOCTOSITEIHLHOTO
npuoOpeTeHus] HOBBIX 3HAHMW B  TPOIECCE BBIMOJHEHHS MPOCKTHBIX U y4eOHO-
HCCIIEI0OBATENLCKUX padoT;

— paboTaTh B TpyIIE C UCIOJHEHHEM PA3IMYHBIX COLUAIBHBIX POJIeH, MIaHUPOBATH
paboTy rpynmbl, palMOHAIBHO paclpeleNiaTh AEATENbHOCTh B HECTaHIAPTHBIX CUTYaILMsX,
aJICKBaTHO OIICHMBATh BKJIAJ KaXJOTO M3 YYaCTHUKOB TPYIIBI B pPEIIEHUE paccMaTpUBaeMOn
poOJIeMBlI;

— TMpOSBIATH MOTHBALMIO K Oyaymied mnpodeccHoHaNnbHOM — eATeNbHOCTH — I10
CHEUHATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQHIIS.

COJIEP)KAHUE YYEBHOI'O TIPEIMETA «®U3UKA. YIJIYBJIEHHBIA YPOBEHb»
10 KJIACC

Pa3znen 1. HayuHblii MeTO MO3HAHNUS IPUPOBI.

Odusnka — GpyHAaMEHTaIbHAs Hayka O mpuponae. HaydHplii MeTON TO3HAHUS U METOJIbI
uccleoBaHus (PU3NYECKHX SIBICHUI.

DKCIepuMEHT U TEOpHs B Mpoliecce Mo3HaHus Npuposl. HabmioneHrne u 3KCepuMeHT B
dusuke.

Cnioco0Os1 u3MepeHust pU3NYECKUX BETWYUH (QHAJIOTOBBIC M ITU(POBBIE N3MEPUTEIHLHBIC
npuOOpPHI, KOMITBIOTEPHBIE TaTYUKOBBIE CUCTEMBI).

[TorpentnocTn n3MepeHuii GU3NIECKUX BETUIHH (a0COIOTHAS U OTHOCUTEIIBHAS).

MonenupoBanue (HU3NYECKHUX SIBICHUI U MPOIecCOB (MaTepHaibHasi TOUKa, aOCOIIOTHO
TBEPJIOE TEJI0, UACATbHAS KUAKOCTh, UACATbHBIN Ta3, TOYCUHbIN 3apsn). [ unoreza. dusnyeckuii
3aKOH, I'paHUIIbI €ro NPUMCHUMOCTH. dusnueckas TCOpHHL.

Pons u mecto ¢usmku B GOpMHPOBAHMHM COBPEMEHHOW HAydYHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JIeATEIbHOCTH JIFOJICH.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomasl, npaKmuxKym.

I/I3MepeHHe CHJIBI TOKa W HANPsOKCHUSA B LOCIHU ITOCTOAHHOIO TOKa IIpH HIOMOIIU
AQHAJIOTOBBIX U UG POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKoMCTBO ¢ 1UppoBoil 1adoparopueii mo ¢usuke. [Ipumepsr u3mepeHuss GU3NIECKUX
BCJIMYMH IMPU MMOMOIIH KOMIIBYOTCPHBIX JATYHUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBHKeHHE. OTHOCHTEIBHOCTh MEXAaHWYECKOro ABmkeHus. Cucrema
OTCYETA.

[Ipsimast 1 oOpaTHas 3aa4n MEXaHUKH.



Panuyc-BekTop MaTepuanbHOM TOYKH, €r0 MNPOEKIMU HAa OCH CUCTEMbl KOOpJWHAT.
TpaekTopus.

[lepemerienue, cKOpocTb (CpeAHsAs CKOPOCTb, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHE
MaTepUaIbHOM TOYKH, UX MPOEKIMU HAa OCHU CUCTEMBbI KoopAuHaT. ClloKEeHUE MepeMEenieHud U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTh KOOPAMHAT,
CKOPOCTH, YCKOPEHUS U MyTH MaTepruaTbHONW TOUYKHA OT BPEMEHH U UX TpapuKH.

CBoOoaHoe mageHue. YCKOpEeHHe CBOOOJHOTrO mMajeHus. JIBrmkeHue Tena, OpoIeHHOTO
MO/ YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTHU U YCKOPEHUSI MaTEpUATIbHON TOUKU
OT BPEMEHH M MX IpapuKH.

KpuBonuneiinoe neuxeHue. J[BUkeHUE MaTepUaIbHON TOYKH 110 OKPYKHOCTH. YTJIOBas
W JIMHEWHast ckopocTh. [lepron u wactora obparmieHus. LleHTpocTpemMuTenbHOE (HOPMaIbHOE),
KacaTeJbHOE (TaHTCHIIMATLHOE) U TIOJTHOE YCKOPEHUE MATEPUATBHON TOUKH.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CIHMAOMETP, JABUKECHHUE
CHapSJIOB, LICTIHbIE, IeCTepEHYATHIC U PEMEHHBIE Iepeaadn, CKOPOCTHEIE TU(THI.

Hemoncmpayuu.

Mopenb cucteMbl 0TCUETa, UUTIOCTPALIMS KHHEMATUUECKUX XapaKTEPUCTUK JBUKEHUS.

CriocoOsbl NCCIIEIOBAHUS IBUKEHUH.

Nnmroctpanus npeesbHoro nepexoja 1 N3MepeHue MTHOBEHHOW CKOPOCTH.

[IpeobOpazoBanue NBMKEHUH C HCTIOJIB30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO31yX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habmronenue aBrxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

HamnpaBnenue ckopocTu npu JBUKEHUU MO OKPYKHOCTH.

[IpeoOpazoBanme yriioBOl CKOPOCTH B PEIYKTOPE.

CpaBHeHuE IyTel, TPAEKTOPUNA, CKOPOCTEN IBUIKEHUS OJHOTO M TOTO XE TeJla B Pa3HbIX
CcHUCTEMax OTCUYETa.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaol, npaKmuxKym.

N3yueHnne HepaBHOMEPHOTO ABUKEHUS C LENbIO ONPEIETICHUS MTHOBEHHON CKOPOCTH.

N3mepenne yckopeHus TMpu OPSIMOJIMHEMHOM pPaBHOYCKOPEHHOM JBHMXKEHUU IO
HAaKJIOHHOM IJIOCKOCTH.

UccnepoBanue 3aBUCUMOCTH IMYTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH.

N3mepenne yckopeHus: CBOOOAHOTO MaieHus (PEKOMEHI0BaHO HCTIOIB30BaHUE IUPPOBOI
nabopatopun).

N3yuenue nBrxeHHs Tea, OpOIICHHOTO TOPU30HTAIBHO. [IpoBepKa rumoTe3bl 0 mpsSaMoit
IIPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKAY AAIBHOCTBIO I0JIETA U HAYAJIBHON CKOPOCTBIO TEJA.

N3yuenne nBuKeHUs Teaa M0 OKPY>KHOCTH € IMTOCTOSIHHOM 110 MOAYIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH TEpHOAA OOpAIICHUS KOHMYECKOTO MAasTHUKAa OT €ro
apaMeTpoOB.

Tema 2. lunamuxa.

[Tepssiii 3akoH HetoToHA. MHEpIManbHBIE CHCTEMBI OTCUETA. [[pMHIIMT OTHOCUTEIIBHOCTH
lanunes. HennepuuansHbie CUCTEMBI OTCUETA (OTpEeTIEHUE, IPUMEPHI).

Macca tena. Cuna. [IpuHIUn cynepno3uiuu Cull.

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH.

Tpetuii 3akoH HproTOHA 11711 MaTepHUaibHbIX TOYEK.

3aKOH BCEMUPHOT'O TATOTEHUS. DKBUBAJECHTHOCTh I'PAaBUTALIMOHHON M MHEPTHOU MaCCHI.

Cuna T1spKecTH. 3aBUCHMOCTh YCKOPEHHS CBOOOJHOTO TMaJieHUsI OT BBICOTHI HaJ
MOBEPXHOCTHIO IJIAHETHI M OT Teorpaduueckoil mupoThl. J[BrkeHHe HEOeCHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena. Bec Tena, IBUXYIIErocsi C yCKOPEHHEM.



Cuna tpenus. Cyxoe Tpenue. Cuna TpeHMs] CKOJIBXKEHHUS U CHUJIA TPEHUS IOKOSL.
Koaddunument tpenus. Cuna conpoTUBIEHUS NpU ABMKEHUM Tela B KUAKOCTU WM rasze, eé
3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIBHOTO JBUKECHMSL.

Hasnenue. 'mapocrarnueckoe gasinenue. Cuiia Apxumena.

TexHnueckue ycTpolCTBa M TEXHOJOTMYECKHE IPOLECCHI: IMOAIIUIIHUKH, BUKECHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

Habntoienue ABMKEHUS TNl B MHEPLMAIBHBIX M HEMHEPIHAIBHBIX CUCTEMax OTCYETA.

[IpuHIUIT OTHOCUTEIBHOCTH.

Kauenne nByX HMIMHIPOB WM IIAPOB PA3HOM MAacChl C OJUHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHME paBHOICHCTBYIONIECH MPHUIIOKEHHBIX K TETY CUJI C TPOU3BEICHUEM MACCHI TeJla
Ha €r0 YCKOPEHUE B MHEPLUAIBHOU CUCTEME OTCYETA.

PaBeHCTBO cuil, BOBHUKAIOIINX B PE3YJIbTATE B3aNMOJCHCTBHUS TEIL.

N3mepenne mace 1o B3auMoIENCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U AJCHUH.

LlenTpobexkHbIe MEXaHU3MBI.

CpaBHeHME CHII TPEHUS TTOKOS, KAUEHUS U CKOJIbKCHUSI.

Yuenuueckuii sxkcnepumenm, nadvopamopnuvie padomeol, nPAKMuKym.

W3mepeHune paBHOACHCTBYIOIIEH CUJI IPH IBUKEHUU OpPYCKa 110 HAKIIOHHOM MJIO0CKOCTH.

[IpoBepka rumore3sl O HE3aBHUCHUMOCTH BPEMEHU IBUKEHMsSI Opycka IO HaKJIOHHOM
IIJIOCKOCTH Ha 3aJJaHHOE PAaCCTOSIHUE OT €ro0 MACCHI.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

W3ydenue nBuKEHHs CUCTEMBI T, CBA3aHHBIX HUTHIO, IEPEKUHYTON yepe3 JETKuil OJI0K.

N3mepenue koddhuiimeHTa TpeHus Mo BEIMIUHE YIIIOBOTO KOd(dHUIIMEeHTa 3aBUCUMOCTH
Fmp(N).

HccnenoBanne [BHXKEHHS Opycka IO HAaKJIOHHOM IUIOCKOCTH C IEPEeMEHHBIM
K03 PUIMEeHTOM TpEHUS.

N3yuenue nBuxkeHus rpysa Ha Bally C TPEHHEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpalaTelnbHOE ABUKEHHE TBEPIOTO TEa.
MOMEHT cuiIbl OTHOCUTENBHO Ocu BpamieHus. [lmedo cumnpl. CriokeHue Cuil, IPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TsxecTu Tena.

VYcnoBust paBHOBECUsI TBEPAOTO Tea.

YcToliunBoe, HeyCcTOUNBOE, Oe3pa3TuIHOe paBHOBECHE.

TexHuueckue ycTponCTBa W TEXHOJIOTMYECKHE MPOUECCHl: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peméryaTbie KOHCTPYKIIUH.

Hemoncmpayuu.

VYcnoBus paBHOBECHSL.

Bunasl paBHOBecHs.

Yuenuueckuit sxcnepumenm, nadopamopniuie pabomaul, npaKmuxKym.

HccnenoBanue ycnoBuii paBHOBECHS TBEPJOTO TENA, UMEIOIIETO OCh BPALLEHHUS.

KoHcTpynpoBanue KpOHIITEMHOB U pacy€T CUJl YIPYTOCTH.

N3yuenne ycTOWYMBOCTH TBEPAOTO TEJIAa, UMEIOIIETO IO/l OMOPBI.

Tema 4. 3akonvl cCOXpaneHusn 6 Mexanukxe.

NMnynsc MarepuaabHON TOYKHM, CHCTEMBl MaTe€pUalbHBIX TOYEK. LIeHTp macc cucTemMbl
MaTepHalbHBIX TOUueK. Teopema 0 JBUKEHUH LIEHTpa Macc.

NMiynbc cuiibl 1 M13BMEHEHUE UMITYJIbCA TENA.



3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE IBUXEHUE.

MomeHT uMIynbca MaTepuaibHOM TOo4kd. IIpencraBieHue O COXpaHEHUM MOMEHTa
MMITYJIbCA B [IEHTPAJIBHBIX MOJISX.

Pabora cuibl Ha ManoM ¥ Ha KOHEYHOM mepeMenieHuu. [ paduyeckoe mpencraBicHUe
paboTHI CHITHI.

MOIHOCTD CHIIBL.

Kunernueckasi sHeprusi MmaTepuaibHOW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOM
SHEPIrUU MATEPUATILHON TOUYKH.

[loTenumanpHple U HENOTEHIMANbHBIE cuibl. [loTeHnManbHas 3Heprus. [loTeHnmanbHas
SHEprus ynpyro aeGopmMupoBaHHOW TPYXHUHBI. [loTeHIMAbHAS YHEPTHs Tela B OJHOPOIHOM
rpaBUTAMOHHOM IToie. [loTeHnanbHas SHeprus Tenaa B TPaBUTALMOHHOM I0JI€ OJHOPOIHOTO
nrapa (BHYTpH U BHE 11apa). Bropast kocMudeckasi CKOpoCThb. TpeThsi KOCMUYECKasi CKOPOCTb.

CBs13p pabOTHl HEMOTEHUUATBHBIX CHJI C U3MEHEHHEM MEXaHWYECKOW 3HEPTrUu CHUCTEMBI
TeJ. 3aKOH COXPAHEHHSI MEXaHUYECKOU SHEPrUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHymnu sl uacalbHOM KUAKOCTA KakK CJIEACTBHE 3aKOHA COXPAaHECHMS
MEXaHUYECKOW SHEPTUH.

TexHruueckue yCTpOMCTBA M TEXHOJOTMYECKUE MPOLIECCHI: JBHKEHUE PAKET, BOIAOMET,
KONEp, MPYKUHHBIN MUCTOJIET, TUPOCKOII, (PUTYpPHOE KaTaHUE Ha KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

H3Mepenre MOIITHOCTH CHUJIBI.

H3meHneHue »Heprun Teja MPU COBEPIICHUN PaOOTHI.

B3anmuble mpeBpanieHns KUHETUYECKOW M MOTEHIMAIbHOM SHEPIUil MpH IEUCTBUM Ha
TEJIO0 CUJIbI TSDKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHne Hepruu npyu cBOOOIHOM MaJACHUU.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKkmuxym.

N3mepenne nmnyinbca Teaa 1o TOpMO3HOMY ITYTH.

W3mepenune CUITbl TATH, CKOPOCTH MOJIEITH IEKTPOMOOUIISI I MOIITHOCTH CUJIBI TSTH.

CpaBHEHME U3MEHEHHS UMITYJIbCA TEa C UMITYJIbCOM CHIIBL.

UccnenoBanue coxpaHeHus: UMITYJbCa MPU YIPYTOM B3aUMOJIEHCTBUH.

N3MepeHrie KHHETUYECKOUW SHEPTUH TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHUE H3MEHEHHSI TOTEHITMAILHOM SHEPTUU TPYKUHBI C paOOTOM CHUIIBI TPEHUS.

Omnpenenenue pabOTHI CHIIBI TPEHUS MPU ABMXKCHUU TeJla O HAaKJIIOHHOW IJIOCKOCTH.

Pa3nea 3. Moaekynsipaasi puznka 1 TepMOIHMHAMHUKA.

Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUYECKOU MEeopUU.

OcHOBHbBIE TOJNOKEHUST MOJIEKyIsipHO-KuHeTHUeckoil Teopun (MKT), ux omnbsITHOE
obocunoBanue. Juddysusa. bpoyHoBckoe nBmkeHHe. XapakTep IBMIKEHUS M B3aUMOJCHCTBUS
YacTHIl BellecTBa. MoJeNu CTPOCHHUSI Ta30B, KUAKOCTEH U TBEPIBIX TEI U OOBSICHEHHUE CBOWCTB
BEIIIECTBA HA OCHOBE OJTHUX Mojeleid. Macca u pasmepbl Mosiekyn (aromoB). KommdecTBo
BemectBa. [locTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl €€ m3mepenus. lllkama temmeparyp
Ilenbcus.

Mopenp wHIeanpbHOTO Ta3a B MOJIEKYJISIPHO-KMHETHMYECKOW TEOPHM: YaCTHULBI TIas3a
JBUKYTCSI XaOTUYECKHU U HE B3aUMOJACHCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kmaneiipona. AOcomoTHas Temmeparypa
(mkama Ttemnepatyp KensBuna). 3akon Jlanmerona. M3ompomecchl B uHeadbHOM rase ¢



IIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduyeckoe mpeacTaBieHne H30MpoLEecCoB: U30TepMa,
n30x0pa, u3obapa.

CBsi3p MEXIy JaBICHMEM U CpEAHEM KHHETUYECKOM »HHEPrueil IMOCTYNaTeIbHOIO
TEIUIOBOTO JIBMKEHUS MOJIEKYJ HAEaJbHOr0 Tra3a (OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-
KMHETUYECKOW TEOpUH MI€aTbHOTO ra3a).

CBsi3p  aOCONIOTHOM  TeMIepaTrypbl TEPMOJAMHAMUYECKONW CHCTEMBI CO CpeaHei
KMHETUYECKOM DHEPrueH MOCTyNaTeIbHOI0 TEIUIOBOIO JBUKEHUS €€ YaCTHLL.

TexHuuyeckue yCTpONCTBA M TEXHOJOTHYECKHE IMPOLECCHl: TEPMOMETp, OapomeTp,
[I0JIyY€HUE HAHOMATEPUAJIOB.

Hemoncmpayuu.

Monenu 1BUKEHUS 4aCTHULl BEIIECTBA.

Monenbs OpOyHOBCKOTO JTBUKEHHUSI.

Buneoponuk ¢ 3anuchio peaqbHOr0 OPOYHOBCKOTO JIBUKECHUS.

HMuddy3us sxuakocTei.

Mopens onsbira IlITepHa.

[Iputskenre MoJeKy.

Mogenu KpUCTaUIMYECKUX PELIETOK.

Habmonenue u vccnenoBanue N30MpoIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuxKym.

HccnenoBanue mpolecca ycTaHOBJICHUS TEMJIOBOTO PABHOBECHS NP TEIJIO0OMEHE MEXKIY
ropsiuei U X0JIOAHOU BOJOM.

N3ydyenune wu30TEpMHUYECKOTO Mpolecca (PeKOMEHJIOBAaHO HCHOJIb30BaHUE LHU(PPOBOI
nabopaTopun).

N3yuenune n30xX0pHOro nporecca.

W3yuenne n3o6apHOro mpoiecca.

[IpoBepka ypaBHEHUS! COCTOSIHHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmomunamuueckass  (TJ[)  cucrema.  3amaHue  BHEIIHUX — YCJIOBUH IS
TEPMOJAMHAMUYECKOM CUCTeMbl. BHemHue u  BHyTpeHHue mapamerpsl. [lapamerpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHUE 3HAUEHHSI BEJINUMH, OIHUCHIBAIOIINX €€ COCTOSIHUE HA
MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe nHauano repmoguuamuku. CaMoOnpon3BOJIbHAS peslaKCalys TEPMOJIUHAMUYECKOM
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO.

Mopenp uaeanbHOro raza B TEPMOJMHAMHUKE — CHCTEMAa YPaBHEHUW: ypaBHEHHUE
MenneneeBa—Knanelipona U BbIpaK€HUE I BHYTPEHHEH 3HEPruUu. Y CIOBUS INPUMEHHUMOCTH
9TOM MOJENM: HH3KAasl KOHLEHTpAlWs YacTHIl, BBICOKME TeMmIeparypsl. Beipaxkenue s
BHYTpPEHHEHN 3HEPTUH OJHOATOMHOTI'O M/I€aJIbHOTO rasa.

KBazucrarnueckue u HeCTaTU4ECKUE POLIECCHI.

OneMeHTapHas paboTa B TepMOAMHAMUKE. Beruuciienue paboTel o rpaduky mpoiecca Ha
pV-nuarpamme.

Temnonepenaua kak cnoco0 W3MEHEHHMS BHYTPEHHEH HHEPIUU TEPMOIMHAMUYECKON
cuctembl 06e3 coBepieHus padboTsl. KoHBEKIIUS, TEMIONPOBOIHOCTD, U3TyYEHHE.

KonuuectBo Temnotsl. TemnoémkocTs Tena. YienbHas W MOJSpPHAs TEIIOEMKOCTH
BelllecTBA. YpaBHeHHe Maliepa. YenbHas TeEIJIOTa CropaHus ToIuMBa. Pacu€r koimyecTBa
TEIUIOTHI NpH Terutonepenaue. [lonsatre 06 annadatHoM mporiecce.

[TepBrrit 3aK0H TepMoauHAMUKU. BHyTpeHH: s sHeprus. KomnuecTtBo TenmiaoTel U padbora
KaK Mepbl U3MEHEHUSI BHYTPEHHEN YHEPIHH TEPMOJUHAMUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOIMHAMMKH JUIsI PAaBHOBECHBIX IIPOLIECCOB: 4YEpe3 3alaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJMHAMHYECKOW CHUCTEMbI NMPOXOIUT €IUHCTBEHHas aauabdara.
AOcoroTHas TeMIiepaTypa.



Bropoii 3akoH TepMOAMHAMUKH Il HEPABHOBECHBIX MPOIECCOB: HEBO3MOXKHO IMepeaaTh
TEIJIOTY OT OoJiee XOJNIOAHOrO Tejla K Oosiee HarperoMmy Oe3 kommencanuu (Kmaysumyc).
Heo6paTuMocTh NPUPOIHBIX MIPOLIECCOB.

[Tpuniner geiictBus TemaoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KI1/. Lukn Kapho.

DKOJIOTHYECKHE acTIeKThl UCIIOJIb30BAHUS TEIJIOBBIX JABUraTenel. TemnoBoe 3arps3HeHne
OKPYKaroILEe Cpebl.

TexHuyeckue ycTpoHCTBA M TEXHOJOTUYECKUE MPOILECCHI: XOIOAMIbHUK, KOHIUIIMOHED,
TU3ETbHBIA W KapOIOPAaTOPHBIM JBHUTaTeNd, MapoBas TypOWHA, MONyYEeHUE CBEPXHU3KUX
TEMIEpaTyp, YTHIM3ALMS «TEIUVIOBBIX» OTXOJOB C HCIOJIb30BAHMEM TEIUJIOBOIO Hacoca,
YTHIU3AIUAsS OMOOPTaHUIECKOTO TOTUIMBA I BRIPAOOTKH «TETUIOBOM» U 3JIEKTPOIHEPTUU.

Hemoncmpayuu.

H3meHeHue TemnepaTypsl IPU aInadaTHUECKOM PaCIIMPEHUH.

Bo3aymHoe orauso.

CpaBHEHHE YAEIBHBIX TEIIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUST BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTo Iporecca.

KomnbroTepHbie MOAEH TEMIOBBIX IBUTATEIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomuol, RPAKMUKYM.

N3Mepenne yienbHOM TEeMI0EMKOCTH.

UccnepoBanue nporecca OCThIBaHUS BELIECTBA.

HccnenoBanue aqnabaTHoOro mporecca.

N3yuenue B3aMMOCBS3U SHEPTUH MEXKMOJIEKYISIPHOTO B3aUMOJICUCTBUS U TEMIIEpaTyphl
KHUIICHUS KUIKOCTEMN.

Tema 3. Azpecammuvie cocmoanun geujecmea. Dazosvie nepexoosl.

[TapooOpa3oBanue W KoHueHcanus. VcmapeHne W KuNeHWe. YAelbHas TemioTa
napooOpa3zoBaHMUA.

Hacrpiiennsle M HeHachlllleHHble mapbl. KadecTBeHHas 3aBHCHUMOCTh IUIOTHOCTH H
JABJICHHUSI HACBIIICHHOTO TMapa OT TEMIEpaTyphbl, UX HE3aBUCUMOCTh OT 00BhEMA HACHIIICHHOTO
napa. 3aBUCUMOCTb TeMIIepaTypbl KUIIEHUS OT JIaBJICHUS B KUKOCTH.

BrnaxaocTs Bo3ayxa. AGCOTIOTHAS M OTHOCHTEIBHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucrammmaeckue u amopdHbie Tena. AHH30TPOINHUS CBOWCTB KPUCTAIIIIOB.
[MnaBnenue u KpuctauM3alys. Y qenbHas TeruioTa miasieaus. CyonuMarius.

Hedbopmarmu TBEpAOro Tena. Pactsokenne n cxarue. Casur. Moayne FOnra. Tlpenen
ynpyrux aedopmariuii.

TennoBoe pacmupeHue KUAKOCTEH U TBEPIBIX Tell, 00bEMHOE M JIMHEHHOE paclIupeHue.
AHTapMOHHU3M TETIJIOBBIX KOJIEOAHUH YaCTHII BEIIECTBA KaK MIPUYMHA TEIUIOBOTO PACIIUPEHHUS TEI
(Ha KAYEeCTBEHHOM ypPOBHE).

[IpeobpazoBanue YHEPTUH B PA30BBIX MEPEXOax.

YpaBHeHHE TEIJIOBOTO OajlaHca.

[ToBepxHOCcTHOE HaTsHKeHHE. KoadhuiimeHT moBepXHOCTHOTO HATsDKeHUs. KanuisipHele
saBieHud. [aBieHue moj MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH. @opmyrna Jlanmnaca.

TexHuueckue yCTpOMCTBA W TEXHOJOTMYECKHE MPOLECCHI: JKUIKUE KPUCTAJLIbI,
COBpEMEHHBIE MaTEpUAJIbL.

Jemoncmpayuu.

TennoBoe pacumpeHue.

CBoiicTBa HaCHILEHHBIX MAPOB.

Kunenue. Kunenne npyu noHMKEHHOM JIaBJICHUH.

N3mepenne cuiibl HOBEPXHOCTHOTO HATSKEHUSI.

OnBITHI ¢ MBUTBHBIMH TIEHKAMHU.



CmauuBanue.

Kanumsapheie sBineHus.

Mopaenu HEHEIOTOHOBCKOH JKUJIKOCTH.

CriocoObl U3MepeHus BIaKHOCTH.

WccnepoBanue HarpeBaHus U IUIABJIICHUS KPUCTAIUIMYECKOTO BEILIECTBA.

Bunsr nedopmanmii.

HaGmonenue manbix nedopmariuii.

Yuenuueckuii 3xcnepumenm, nadvopamopnusie padomeol, nPpaKmMuKym.

N3yueHne 3aKkOHOMEPHOCTEN UCTIAPEHUS KUIAKOCTEN.

N3Mepenne yienbHOM TEIIOTHI TIJIABJICHUS JIbA.

N3yuyeHue CBOMCTB HACHILICHHBIX 1apOB.

N3mepenue abCOMOTHOM BIaKHOCTH BO3yXa U OLIEHKA MacChl HapOB B IOMEILEHUH.

N3mepenne ko3 uirieHTa mOBEpXHOCTHOTO HATSHKEHUS.

Nszmepenne moayns FOHra.

HccnenoBanue 3aBUCUMOCTH JeOpPMAaLIUU PE3WHOBOTO 00pa3ia OT MPUIIOKEHHOM K HEMY
CHUJIBL.

Paznen 4. DaekTpoanHaMuka.

Tema 1. Dnexmpuueckoe noe.

OnexTpu3anus TNl U €€ NpOosABICHUS. JNEKTpUYeCKul 3apsa. [[Ba Buaa 3JIeKTpUYECKUX
3apsiaoB. [I[pOBOHUKY, TUAIIEKTPUKH U OJTYITPOBOAHUKHU. DJIEMEHTAPHBIN JIEKTPUUECKUH 3apsi/l.
3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsia.

B3aunmoneiictue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynoHna.

Dnektpuueckoe nose. Ero neiicTBrue Ha 3IeKTpUUYECKUE 3apsi/Ibl.

Hamnpspxkéanocts  anmektpuyeckoro moiis. [IpoOubrit 3apsin. JImHWUM  HanpsoKEHHOCTH
IIEKTpUYECKOro nosist. OJHOPOIHOE IIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTh 3IEKTPOCTATUYECKOrO MOJIsl. Pa3HOCTh MOTEHIMAIOB M HAIPSIKEHUE.
[TorenuuanpHas s3HEPTUs 3apsaa B 3JEKTPOCTATHUECKOM T1osie. [ToTeHIman 31eKTpocTaTuuecKoro
nosist. CBs3b HANPSKEHHOCTH TOJS U Pa3HOCTH MOTEHUUATIOB JUIS 3JIEKTPOCTATUYECKOTO MOJIs
(KaK OJTHOPOJHOTO, TaK ¥ HEOJHOPOIHOTO).

[TpuHIMTT Cynepno3uIMy AJIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsina. [lome paBHOMepHO 3apsbkeHHON cdeprl. Ilone paBHOMEpPHO
3apsOKEHHOTO 10 00BhEMy mmiapa. Ilosie paBHOMEpPHO 3apsHKEHHONW OCCKOHEYHOW TIIIOCKOCTH.
KapTune! nuHM HaIpsHKEHHOCTH 3TUX TOJIEW U DKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEM.

[IpoBOIHHMKY B EKTPOCTATUYECKOM IOJIE. Y CIOBUE PABHOBECUS 3apsAI0B.

JIMAIEKTPUKH B JIEKTPOCTATUYECKOM MoJ1€e. J(uanekTpuyeckast IpOHUIIAEMOCTh BEIIECTBA.

Konpencarop.  DneKTpo€MKOCTH  KOHAEHCATOpa.  DJIEKTPOEMKOCTh  IUIOCKOTO
KOHJIEHCATOoPA.

[TapannensHoe  coeauHeHue  KoHaeHcatopoB. IlocienoBaTenbHOE — coenMHEHUE
KOHJICHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JIBr>KeHre 3apsyKeHHON YaCTUIIbI B OJHOPOAHOM 3JIEKTPUUYECKOM TOJIE.

TexHuueckue ycTpoNCTBa M TEXHOJIOTMYECKUE IPOLIECCHI: AIEKTPOCKOMN, JIEKTPOMETD,
AIIEKTPOCTATUYECKAS 3alUTa, 3a3eMJICHHE AIIEKTPONPUOOPOB, KOHEHCATOPHI, TeHepaTop Ban e
['paada.

Jemoncmpayuu.

Y cTpoiCTBO M MPUHIUIT AEHCTBUS SJIEKTPOMETPA.

DIEKTPUUYECKOE MOJIE 3apsKEHHBIX IIAPUKOB.

DneKkTpruYecKoe NoJie IBYX 3apsKEHHBIX TUIACTHH.

Mognens snekTpocTaTuieckoro reaeparopa (Ban ne I'paada).

[IpoBOIHHMKY B 3IEKTPUYECKOM MOJIE.



DneKkTpocTaTU4ecKas 3allluTa.

Y CTpoicTBO M IEMCTBHE KOHJEHCATOPA MTOCTOSHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCaTopa OT IUIOU[aJAM IUIACTHH,
paccTOsIHUSA MEKY HUMH U TUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus MMEKTPUIECKOT0 MOJIs 3apsKEHHOT0 KOHJIEHCAaTopa.

3apsika U pa3psiika KOHIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKkmuxKym.

OneHka cu1 B3aMMOJICHCTBUS 3apsKEHHBIX TEl.

HaGmonenue npeBpamieHus YJHEPTHH 3aPsDKEHHOTO KOHACHCATOpa B SHEPTUIO H3ITYICHHUS
CBETOAMO/A.

N3yuenue nmporekanus TOKa B LIETIH, COAEPKAIEH KOHIEHCATOP.

Pacnipenenenrie pa3sHOCTH NOTEHUUANOB (HANpsOKEHHS]) TMPH  IOCIEAOBATEIHLHOM
COEIMHEHUH KOHJAEHCATOPOB.

HccnenoBanue paspsaa KOHAEHCATOPA Yepe3 PE3UCTOP.

Tema 2. Ilocmoannwlit IneKmpuyecKuil mox.

Cuuta Toka. ITocTOAHHBIN TOK.

VYcnoBusi CylIeCTBOBAHMSI TMOCTOSTHHOTO 3JIEKTPUYECKOro Toka. MCTOYHMKM TOKA.
Hampsoxenne U u DJIC &.

3akoH OMa Uit y4acTKa LIETH.

DNEeKTpUYECKOe  CONPOTHUBIICHHE.  3aBUCUMOCTb  CONPOTHUBIIEHHS  OJHOPOJHOTO
MPOBOJIHMKA OT €ro JUIMHBI M IUIOIIAAU IONEPEYHOr0 CEYEHHS. YJIeJIbHOE CONMPOTHUBIICHUE
BEIIECTBA.

[TocnenoBarenbHOE, NapalIeIbHOE, CMEIIAHHOE COEAMHEHHE MPOBOAHUKOB. Pacuér
pa3BeTBIAEHHBIX dJIeKTpuieckux 1enei. [Ipasuna Kupxroda.

Pabota snexkrpuueckoro Toka. 3akoH Jxoyns—Jlenma.

MOmHOCTB 3IEKTPUYECKOT0O TOKA. TermnoBast MOLHOCT, BbIAEIsAEMast HA PE3UCTOPE.

OJC u BHyTpeHHEE COINPOTHBJICHHUE MCTOYHUKA TOKa. 3akoH Oma s TMOJHOM
(3aMKHYTOM) 3JIEKTpUUYECKON 11eT. MOIIHOCTh UCTOYHHMKA TOKa. KOpoTKO€e 3aMbIKaHUe.

Konnencarop B 1ienu NOCTOSSHHOTO TOKaA.

TexHuueckue yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHI: aMIEPMETP, BOJBTMETP,
peocTar, CYETYUK IEKTPUIECKON SHEPTUN.

Hemoncmpayuu.

N3mepenue cuiibl TOKa U HAIPSHKCHUS.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKAa OT HAINpPSDKEHUS UL PE3UCTOpA, JIaMIIb
HaKaJIUBaHUS U CBETOAMO/IA.

3aBUCHMOCTh COIPOTHUBIICHUS LMWJIMHIPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAIU
MONEPEUHOI0 CEYEHUsI U MaTepHana.

HccnepoBanue 3aBUCUMOCTH CHJIBI TOKAa OT CONPOTUBJIEHUS MPU TMOCTOSSHHOM
HaIpPsKECHUU.

[Ipamoe uzmepenne DJIC. KopoTkoe 3aMbIkaHUE TajbBaHUYECKOTO 3JIEMEHTA U OIIEHKa
BHYTPEHHETO COMPOTUBIICHUS.

Crioco0OsI coeTMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeid.

HccnepoBanue pa3HOCTH MOTEHIIMATIOB MEXAY MOTOCAMUA UCTOYHUKA TOKA OT CHUJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuKym.

HccnenoBanue cMEaHHOTO COEIMHEHHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUISl JIAMITbl HAKAJIMBAHMSL.

YBenuueHue npeaesna n3MepeHus aMmrnepMeTpa (BoJIbTMETPA).

N3zmepenne 3/IC 1 BHYTpEHHETO COPOTUBIICHUS UICTOYHUKA TOKA.



Hccnenosanue 3aBucumoct J/1C ranbBaHMUECKOI0 3J1EMEHTA OT BPEMEHH IIPU KOPOTKOM
3aMbIKaHUU.

HccnepoBanue pa3HOCTH MOTEHIMATIOB MEXAY MOTOCAMU UCTOYHUKA TOKA OT CHUJIBI TOKA
B LICMH.

HccnenoBanue 3aBUCMMOCTH NIOJIE3HON MOITHOCTY UCTOYHHMKA TOKA OT CUJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DneKkTpuyeckas MPOBOAMMOCTb PA3IMYHBIX BELIECTB. OJEKTPOHHAs MPOBOJUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCHMOCTb  COINPOTHUBIEHUS  METANIOB  OT  TeMIepaTyphl.
CBepXnpoBOAUMOCTb.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[MonmynpoBonuuku. CoOCTBEHHass W TPHUMECHAas MPOBOJUMOCTH IOJYIPOBOJIHHUKOB.
CgoiicTBa p—Nn-niepexonaa. [TomynpoBoIHUKOBBIE PHUOOPHI.

DNEKTPUUECKUH TOK B 3JIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAsT OUCCOLMALUSA. DIIEKTPOJIN3.
3akonbl Dapanes s 3JIEKTPOIn3a.

OnexTpuueckuid TOK B razax. CaMOCTOSTENBHBII M HECAMOCTOSITENIBHBIN pasps.
PaznuuHble TUIIBI CAMOCTOATENBHOTO pa3pana. Monuus. [lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: Ta30pa3psiiHbIEe JIaMIIbI,
AJICKTPOHHO-TyueBast TPyOKa, IMOJYIPOBOJIHUKOBBIC MPUOOPHI: IO, TPAH3UCTOP, (HOTOIUO,
CBETONIMOJ, TallbBaHWKa, padUHUPOBAHWE MEAW, BBIIUIABKA ATIOMUHUS, JJIEKTPOHHAs
MUKPOCKOTIHS.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3JIEKTPOIUTOB.

3akoHbI 3neKTpon3a Papajes.

HckpoBoii pa3psia ¥ IpOBOAUMOCTb BO3yXa.

CpaBHeHHE MPOBOJIMMOCTH METAILJIOB U MOIYIPOBOJIHUKOB.

OAHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomasl, npaKmuxKym.

HaGmonenue anekrponusa.

W3mepenue 3apsiia 0THOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJIBT-aMIIEPHOM XapaKTEPUCTUKH AUOJIA.

Pu3nyecKuil MPAKTHKYM.

CrniocoObl n3MepeHus: GU3NYECKUX BETUUHH C UCTIONIb30BAaHUEM aHATIOTOBBIX U IIU(PPOBBIX
U3MEPUTENbHBIX TMPUOOPOB ¥ KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM. AOCONIOTHBIE U
OTHOCHUTEIIbHbIE  TOTPEIIHOCTH  u3MepeHud  ¢usnueckux BeduyuH. OLEHKa TpaHull
IIOTPELIHOCTEM.

[IpoBeneHNMEe KOCBEHHBIX WM3MEPEHUH, MCCICIOBAaHUM 3aBUCUMOCTEH (DU3UUSCKUX
BEJIMYMH, MPOBEPKA MPEATOKEHHBIX THMOTE3 (BBIOOP M3 paboT, OMUCAHHBIX B TEMaTHYECKHX
pasnenax «Y4YeHUYECKUH SKCTIEPUMEHT, TA00paTOPHBIC PAOOTHI, MPAKTHKYM).

MexnpeamerHblie CBA3H.

Nzyuenune xypca pusuku yriyonéHHoro ypoBHs B 10 Kiacce oCyIIecTBIsICTCS € yUYETOM
COJIEPKATENBHBIX MEXKIIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH, OWOJIOTHH, XHMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemmuovie nOHAMUA, C6AZAHHBIE C U3YUEHUEM MEMOO0E HAYUHO20 NOZHAHUA:
SBJICHWE, Hay4yHBbIM (akT, Tumore3a, (U3MYECKas BEJIMYMHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, U3MEPEHHE, TOTPEIIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIC
npuOopsI, UdpoBast 1ad0paTopHs.

Mamemamuka: peuieHne cucteMmbl ypaBHeHUWH. JluneitHas ¢yHkuusa, mapabona,
runep6ona, ux rpaduku u cBoicTBa. Tpuronomerpuueckrue GyHKIUU: CUHYC, KOCUHYC, TAHT€HC,



KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXAECTBO. BEKTOpPH M HMX MPOEKUUH Ha OCH
KOODPJMHAT, CII0’KCHNE BEKTOPOB.

Buonozusa: mexannyeckoe JBIKEHHE B )KUBOW mpupoje, 1udy3us, 0CMOC, TEII000MEH
KHMBBIX  OPraHM3MOB, TEIUIOBOE  3arpsi3HEHUE  OKpYXAloWmed  Cpenpl,  YTHIM3alus
OMOOPTraHUYECKOT0 TOIUIMBA IS BBIPAOOTKH «TETIOBOM» U 3JIEKTPOIHEPTUH, MOBEPXHOCTHOE
HaTsDKEHUE U KaWUISIPHBIE SBJICHUS B IPUPOJIE, YIEKTPUIECKHUE SIBICHUS B )KUBOW MPUPOJIE.

Xumua: TUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEII[ECTBA,
MOJIIpHAsl Macca, MOydeHHe HAaHOMaTepHaJIoB, TEIUIOBBIC CBOMCTBA TBEPABIX TEl, )KUAKOCTEH U
ra3oB, JKUJKUE KPHUCTAUIBL, DJCKTPUYECKHE CBOWCTBA METAJUIOB, 3JIEKTPOJIUTHYECKAs
JMCCOLMANNS, TATbBAHNKA, YJICKTPOHHAS MUKPOCKOIIHSL.

TI'eozpaghua: BnaxxHoCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETD.

Texnonozua: npeodpa3oBaHNe JBIKCHUH C NCIIOJIIB30BAHNEM MEXAHU3MOB, YUET CyXOTro
U OKHJIKOTO TpPEHHs B TEXHUKE, CTAaTUYECKHE KOHCTPYKIMU (KPOHIITEHH, pemérdyarsie
KOHCTPYKIINH), NCTIOJIb30BAHNE 3aKOHOB COXPAHEHHS MEXaHUKHU B TEXHHUKE (THPOCKOII, BOJOMET
U JIpyTue), ABUraTelb BHYTPEHHErO CropaHus, napoBas TypOHHA, OBITOBOW XOJIOAWJIBbHUK,
KOHJUIIMOHEP, TEXHOJOTMHM TMOJYYCHHS COBPEMEHHBIX MAaTepualioB, B TOM 4YHCIE
HaHOMAaTEepPHaJiOB, W  HAHOTEXHOJOTWMH,  DJEKTPOCTATHUECKas  3alluTa,  3a3eMJICHHE
IIEKTPONIPHOOPOB, Ta30pa3psAHBIC JIAMITBI, TIOJTYITPOBOJHUKOBBIC IPHOOPHI, TaIbBAHUKA.

11 KJTACC

Pasznea 4. diekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumonencTBue NOCTOSTHHBIX MarHWTOB M IIPOBOJAHHMKOB C TOKOM. MarHumtHoe moie.
Bekrop maruuTHOM MHAYKIUH. [IpUHIUDI Cynepno3uuy MarHUTHBIX 1oJel. JIMHUU MarHUTHOM
WUHIYKIHH.

MarHuTHOE 10Jie MIPOBOJHUKA C TOKOM (IPSMOTO MPOBOJHHMKA, KAaTYIIKH U KPYrOBOTO
BUTKa). OmbIT Dpcrena.

Cuna Amnepa, €€ HanpaBJIEHUE U MOJYJIb.

Cuna JlopeHia, €€ HampaBJI€HHE W MOIYJb. JIBH)KEHUE 3apsyKEHHOW YacTUIbl B
OJIHOPOJHOM MarHuTHOM mose. PaGora cuibl Jlopenna.

MaruutHoe none B BemecTse. PeppoMarHeTUKHy, napa- U JMaMarHeTUKH.

TexHnueckue ycTpoiicTBa M TEXHOJOTMYECKHE IPOLECCHl: NPUMEHEHUE IOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, 3JIEKTPOJABUIaTeNb SKOOM, yCKOpUTENH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMA WHAYKIUM MarHATHOTO TOJS MOJOCOBOTO M IMOJKOBOOOPa3HOTO
IIOCTOSTHHBIX MarHuTOB.

Kaptuna nuHMI MarHUTHOM MHAYKLIUHU IIOJIS JJIUMHHOTO TPSMOIO IPOBOJHUKA H
3aMKHYTOT'0O KOJIBLIEBOTO IIPOBOJIHUKA, KATYIIKH C TOKOM.

B3aumMozeincTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrnepa.

JlenicTBue cuiel JIopeHIa Ha HOHBI 3JIEKTPOJIMUTA.

HabntoneHnune nBuxkeHus Mydka 3J€KTPOHOB B MATHUTHOM I10JIE.

[TpuHIMND AEHCTBUS ANEKTPOU3MEPUTEIBHOTO IPUOOPa MArHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnisie pabomaul, npaKmuKym.

HccnenoBanue MarHUTHOTO M0JIs1 TOCTOSIHHBIX MarHuTOB.

HccnenoBanue cBOMCTB (heppOMarHeTUKOB.

HccnenoBanue 1eHCTBUSA IOCTOSSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuinbl Amnepa.



N3yuenune 3aBUCUMOCTH CHIJIbI AMIIEpa OT CUJIBI TOKA.

Onpenenenre MarHUTHOM MHAYKIIMY Ha OCHOBE U3MEPEHUS CHIIbI AMIIepa.

Tema 5. Inexkmpomaznumnan UHOYKYUs.

SIBnienne sneKTpoMarHUTHON MHAYKIUU. [ToTok BekTOopa mMarHuTHOW MHAYKUMHU. DJC
MHAYKIHMH. 3aKOH JIeKTpoMarHuTHo nHaykuuu @apanes. Buxpesoe anexkrpuueckoe nose. Toku
dyko.

O/J1C uHAYKIMHY B TPOBOJHUKE, TBUKYIIEMCS] B OJJTHOPOIHOM MarHUTHOM MOJI€.

[IpaBuio Jlenna.

NunyktuBHocTh. Karymika HWHIYKTHBHOCTH B LENHU MOCTOSIHHOTO TOKa. SIBieHue
camouHaykiuu. IJIC caMOMHIYyKIIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpPOMCTBA M TEXHOJIOTMUECKHE TMPOLIECChl: HMHAYKIIMOHHAs TIEYb,
COJICHOUJ, 3alUTa OT 3JIEKTPU3ALMH TEJ IPU IBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Jemoncmpayuu.

Habmoienue sBiaeHus 3J€KTPOMarHUTHOM MHTYKIUH.

Uccnepoanue 3aBucumoct DJIC HMHIYKUMHU OT CKOPOCTH H3MEHEHUS MAarHUTHOTO
MOTOKa.

IIpaBuio Jlenna.

[Tamenre MarauTa B aIIOMUHHEBOM (METHOM) TpyoOe.

SIBiIeHNE CAaMOMHIYKIIN Y.

Uccnenosanue 3aucumoct IJIC caMOMHAYKIIMK OT CKOPOCTHA U3MEHEHHS CHJIBI TOKA B
LETH.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomeol, nPAKMuUKym.

UccnepoBanue siBIeHUS 31€KTPOMarHUTHOW MHIYKIUU.

Onpenenenne HHIYKIUA BUXPEBOIO MATHUTHOT'O MOJISL.

UccnegoBanue siBIEeHUsS CAMOUHIYKIIUH.

COopka Mo/ieTTH 3JIEKTPOMAarHUTHOT'O TeHepaTopa.

Pasnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Kon1edanus.

Konebarenbnas cuctema. CBOOOIHBIE KOJICOAHMSI.

lapmonnueckue  konebanus. KuHematmyeckoe UM = JUHAMHYECKOE  OMHMCAHHE.
DHepreTU4ecKoe OnucaHue (3aK0OH COXPAHEHUS MEXaHUYEeCKOW SHEPTyn ). BBIBO AMHAMHYECKOTO
ONMCAHUS TAPMOHUYECKHUX KOIeOaHUI U3 UX IHEPreTUYECKOT0 U KHHEMATUYECKOTO OMMCaHUSI.

Awmrmutyna u ¢aza konebanuii. CBsI3b aMIUTUTY/bI KOJICOAHUN HMCXOJHOW BEIMYUHBI C
aMIUIUTYIaMU KojieOaHuil €€ CKOPOCTH U YCKOPEHHSL.

[lepuon u yacrora konedanuid. [leproa MasbIx CBOOOJHBIX KOJIEOaHUN MaTEMaTHYECKOTO
MmasiTHUKA. [leproa cBOOOAHBIX KOeOaHUI TPYKUHHOTO MasTHUKA.

[lonatne o 3aryxalommx KosueOaHusAX. BbIHyXIeHHble KkojeOaHus. Pe3oHaHc.
Pe3onancHas kpuBas. BiusiHue 3aTyxanus Ha BUJ pe30HAHCHOW KPUBOM. ABTOKOJICOAHUS.

TexHuueckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOLIECCHl: METPOHOM, YacChl, Kayeliw,
MYy3bIKaJIbHbIE HHCTPYMEHTHI, ceficmorpad.

Jemoncmpayuu.

3anuch KoaebaTeabHOro JIBUKEHHUS.

Habmoienne He3aBUCHMOCTH TIEPHOJIa MAJTBIX KOJIEOaHHH rpy3a Ha HUTH OT aMILTUTY/IbL.

HccnenoBanue 3aTyxaronmx Kojie0aHUN U 3aBUCUMOCTH TIEPHO/Ia CBOOOTHBIX KoJIeOaHUH
OT COIPOTHUBJICHHUS.

UccnenoBanue kosiebaHWi Tpy3a Ha MACCHBHOM TpPYXKHHE C IEIbl0 (HOpMUPOBAHUS
MpEeJICTaBICHU 00 UaeabHON MOJIENN IPYKHHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUHU IIPU KoJeOaHusIX rpy3a Ha IpYKHUHE.



VccnenoBanye BEIHYKICHHBIX KOJIEOaHUH.

Ha6mronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKkmuxKym.

N3mepenue nepuoia cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPY>KMHHOTO MasiTHUKOB.

M3yuenne 3aKOHOB JIBMKEHUS TeJla B X0/I¢ KoJeOaHHii Ha yIpyroM MoJBecCe.

N3yuenne nBUKEHNS HUTSIHOTO MasiTHUKA.

[IpeoOpa3oBanue SHEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yoObIBaHUS aMIUIMTY/IbI 3aTyXalOUINX KoJaeOaHui.

VccnenoBanme BEIHYKICHHBIX KOJIEOaHUH.

Tema 2. dnexmpomaznummnoie Konebanus.

Konebarenbubiii koHTYp. CBOOOAHBIE >JIEKTPOMATrHUTHBIE KOJNEOAHUS B HICATBHOM
konebarenbHOM KoHType. ®opmyma Tomcona. CBsi3b aMIUTMTYIBI 3apsiia KOHJIEHCATOpa ¢
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIIbHOM KOHTYE.

3aKOH COXpaHEHHS SHEPTUHU B UCAbHOM K0JiebaTeIbHOM KOHTYpE.

3aryxalomme HJIEeKTPOMAarHUTHbIE KojeOaHus. BBIHYXIEHHbIE 3JEKTPOMarHUTHBIC
KoJie0aHusl.

IlepemeHHbBII TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYAHOE U JEHCTBYIOIIEE
3HaYeHHUE CHUJIbI TOKA U HAIMPSKEHUsSI TIPU Pa3InuHON popMe 3aBUCUMOCTH IIEPEMEHHOT0 TOKa OT
BpPEMEHH.

CunyconaJibHbIN IEPEMEHHBIN TOK. Pe3ucTop, KOHAEHCATOP U KaTylllKa HHIYKTUBHOCTH
B LIENU CUHYCOMJAJIBHOIO EPEMEHHOTIO TOKA. Pe30HaHC TOKOB. Pe30HaHC HaNpsKEeHU M.

Wneansubiii Tpanchopmarop. [IponsBoacTBo, nepenada U moTpedaeHrue dIEKTPUIECKON
SHEPIHUH.

DKOJIOTMYECKUE PUCKHU MPHU MPOU3BOJACTBE AEKTpodHepruu. KynpTypa Hcnonab30BaHUs
AJIEKTPO3HEPTUHU B IIOBCEIHEBHOM JKU3HH.

TexHuueckne yCTpONCTBA W TEXHOJIOTMYECKHE TMPOLECCHl: JJIEKTPUUECKUNA 3BOHOK,
TeHepaTop NEPEMEHHOr0 TOKA, JIMHUHU AJIEKTpoIepeaay.

Hemoncmpayuu.

CB00OIHBIC AJIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4aCTOThI CBOOOJHBIX KOJeOaHUH OT HUHAYKTUBHOCTH M EMKOCTH KOHTYpA.

OcmorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyXarOMIMX AJICKTPOMATHUTHBIX KOJICOaHUIH.

Mozenb 31eKTpOMarHUTHOIO TeHepaTopa.

BoinykaeHHbIe CHHYCOHIaTbHbIE KOJIeOaHusl.

Pe3ucrop, karylika HHIYKTUBHOCTH U KOH/IEHCATOP B LIENH IEPEMEHHOIO TOKaA.

Pe3onaHc mpu mocnenoBaTeapHOM COSAMHEHUM PE3UCTOpA, KATYIIKA WHAYKTUBHOCTH U
KOHJIEHCATOoPA.

Y CTpoiCTBO M IPUHITUIT ACHCTBUS TpaHchopmaTopa.

Mozenb TMHUY 3JIEKTPOIIEpEIadH.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomeol, nPpAKmMuKym.

N3zyuenne Tpanchopmaropa.

HccnepoBanue nepeMeHHOro TOKa 4epe3 MOCIIEN0BATEIbHO COCANHEHHBIE KOHIEHCATOP,
KaTyILIKYy U pE3UCTOP.

Habntoienue 351eKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH EPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUMHbIE GOTIHbL.

MexaHnueckrue BOJHBI, YCIOBUS UX pacnpocTpaHeHus. IlomepeuHble M NpoJOJIbHBIE
BOJHBL. [lepron, cCKOpOCTh paclpoOCTpaHEeHHs U JUIMHA BOJIHBL. CBOMCTBA MEXAHWYECKHX BOJIH:
OTpakeHHe, peIoMIIeHUe, HHTephepeHIs U AudpaKIusl.

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



[ITymoBOe€ 3arps3HEHNE OKPYKAIOLIEH Cpebl.

DNEeKTpOMarHUTHbIE BOJHBI. Y CIOBUS M3JIYYEHMS SJIEKTPOMAarHUTHBIX BOJH. B3anmuas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMAarHUTHON BOJIHE.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJIH: OTPaXXEHWE, MPEJIOMIICHHE, MOJIApU3alus,
uHTEephepeHIHs U AU(PaKIIHsL.

[IIkana »neKTPOMArHUTHBIX BOJH. [IppuMeHEHHE FIEKTPOMATHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHOMIBI paUOCBA3U U TENEBUACHUS. Paguonokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNUE OKPYXKAIOIIEH Cpeibl.

TexHudeckue ycTpoucTBa M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKAJIbHBIE UHCTPYMEHTHI,
pamap, paguMoONpUEMHUK, TeJIEeBH30p, aHTeHHa, TenedoH, CBY-meub, yabTpa3zByKoBas
JMarHOCTHKA B TEXHUKE U METULINHE.

Jemoncmpayuu.

OObpazoBaHue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MPOJI0JIbHBIX BOJH.

Konebmomnieecs: Teno Kak HCTOYHHK 3BYKA.

3aBUCUMOCTD JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUH.

Habnronenue oTpaxeHus U NPeIOMICHUS MEXaHUYECKUX BOJIH.

Ha6mronenue nnrepdepeHiny u audpakiini MEXaHUHIECKUX BOJTH.

AKyCTHYECKUI PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HaGntonenne cBS3M T'POMKOCTH 3BYKa M BBICOTBI TOHA C aMIUTUTYAOH M YacTOTOU
Kosie0aHui.

HccnenoBanne CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaK€HUE, IIPEIOMIICHHE,
noJsipu3anus, Judpakiuus, UHTepdepeHIIns.

OOHapyxeHue HH(PpPaKpacHOro U yIbTPa(HOIETOBOTO H3ITyUEHHH.

Yuenuueckuii sxkcnepumenm, nadvopamopnuvie padomeol, nPAKMuUKym.

N3yuyenue napameTpoB 3BYKOBOM BOJIHBI.

N3yuenne pacnpocTpaHeHNs 3BYKOBBIX BOJH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeliHOE pacnpoCTpaHeHUE CBETa B OJHOPOAHOM cpene. Jlyu cBeta. ToueuyHsbIit
MCTOYHUK CBETA.

Otpakenne cBeTa. 3aKOHBI OTpaxkeHUs cBeTa. [locTpoeHne M300pakeHHil B IIJIOCKOM
3epkaine. Cheprueckue 3epkania.

[Ipenomnenne cBera. 3akOHBI TPEJTOMJICHHS CBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IOKa3aTenp mpernoMieHus. [IoCTOSHCTBO 4YacTOTHI CBETa U
COOTHOUIEHUE JUIMH BOJIH IPU MEPEXO0JE MOHOXPOMATHYECKOIO CBETA Yepe3 I'PaHMIly pasjeiia
JBYX ONTUYECKUX CPE.

Xon nydeit B mpusme. Jucnepeus ceeta. CiioxHBIN cocTtaB Oenoro ceera. [[Ber.

ITonnoe BHyTpeHHEe oTpaxeHue. lIpenenpHbIi yroil MoJIHOro BHYTPEHHETO OTPAsKECHMUS.

CobOuparonmue ¥ paccenBaronue JHH3bL. ToHkas ymH3a. DOKyCHOE pacCTOSHHE |
ONTHYECKAsl CHJIAa TOHKON JTUH3bI. 3aBHCUMOCTH (DOKYCHOTO PAacCTOSHUS TOHKOH chepuueckoit
JIMH3BI OT €€ TEOMETPUH U OTHOCUTEIIBHOTO MTOKA3ATENS IPETOMIICHHUS.

@opMyiia TOHKOU JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIUH30M.

XoJ Jtyya, IpOIIEANIEro JIMH3Y MO/1 TPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM ONTHYECKOU OCH.
[TocTpoenne n300pakeHU TOUKU M OTPE3Ka MPSAMON B COOMPAIOIINX U PACCEHBAIOIIUX JTHH3aX U
UX CHUCTEMaX.

Onrtuyeckue npudopsl. Paspemaromnias cnocoOHOCTh. [71a3 Kak onTHYecKast CUCTEMa.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.



BonnoBast ontuka. HMHrepdepenunss cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJII0I€HUS MAKCUMYMOB U MUHUMYMOB B HHTEP(QEPEHIIMOHHON KapTHUHE OT JIBYX KOTE€PEHTHBIX
UCTOYHHUKOB. [IpuMeps! Kiaccnueckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakmumonHas pemérka. YclIoBHe HAOMIOACHUS TJIABHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHnuyeckue yCTpPOHCTBA M TEXHOJIOTMUYECKHUE IIPOLECCHI: OYKH, JIyNa, IEpPHUCKOI,
(oroanmnapar, MUKpPOCKOII, TPOSKIIMOHHBIH anmapar, IpOCBETICHHE ONTHKH, BOJIOKOHHAS ONTHKA,
TU(paKkIMOHHAS peIIéTKa.

Hemoncmpayuu.

3aKOHBI OTPa)KEHHUs CBETA.

HccnenoBanue NpeoMIICHAS CBETA.

Habmnronenue moimHoro BHyTpeHHET0 oTpakeHust. Mojiens CBeTOBOA.

HccnenoBanue xona CBETOBBIX ITYYKOB Yepe3 INIOCKONAPAJUIEIbHYIO IIIIACTHHY U IIPU3MY.

HccnenoBanue CBOMCTB U300payKeHUI B JIMH3AX.

Moaenu MUKpPOCKOIIA, TeJIECKONa.

HaGmonenne uaTepdepeHIum cera.

HabnroneHue 1BeTOB TOHKUX IUIEHOK.

Habmtonenue nudpaknuu cera.

N3yuenune nudpakiimOHHON PEIIETKH.

Habntonenue nupakiiMOHHOTO CIIEKTpa.

HabGmronenue qucnepcuu certa.

HabntoneHnue nonsipu3aiuu cBeTa.

IIpuMeHeHnEe MOIAPOUIOB IS U3YUEHUSI MEXAHUYECKUX HAIIPSHKCHHM.

Yuenuueckuit sxcnepumenm, nadopamopniuie pabomaul, npaKmuxKym.

N3mepenue nokasareis IpeJoMICHUs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PAaCCTOSIHUS OT BEIECTBA (HA IPUMEPE KUIKHX
JIUH3).

W3mepenune pOKyCHOTO pacCTOSTHHSI PaCCEUBAIOIINX JIUH3.

ITomy4yenue n300pakeHUs B CUCTEME U3 IIJIOCKOTO 3€pKaja U JINH3BI.

[Tony4yenue n300pa>keHHUs B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIeCKONMNYECKUX CUCTEM.

Habmtonenue nudpakiuu, nHTEpYEpeHIny 1 MOspU3aluy CBeTa.

W3ydeHne nossipu3anuu CBETa, OTPAXKEHHOIO OT MOBEPXHOCTH JUAJIEKTPHKA.

N3yuenne naTephepeHInn Ja3epHOro U3yYeHUs Ha IBYX IIEISX.

Hab6monenue qucnepcumn.

HabGntonenue u nccrienoBanue JUQpakimOHHOTO CIEKTPa.

N3Mepenne 1JiMHbI CBETOBOW BOJIHBI.

[Tonmy4yeHue crieKTpa U3JIy4eHHs CBETOUO/A ITPH MTOMOIIN AU(PPAKITUMOHHON PEHIETKH.

Pa3zgen 6. OcHOBBI cieAJIbLHOM TEOPUHM OTHOCUTEIbHOCTH.

I'paHunbl MPUMEHMMOCTH KJIACCUYECKOM MexaHukH. llocTymarsl crnienualbHOW TEOpUu
OTHOCHUTEIIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHOW  uHTepBasl.  IIpeoOpasoBanust Jlopenma. YcnoBue
IPUYUHHOCTA. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMENJIEHUE BPEMEHHM M COKpAIlCHHE
JUIMHBI.

DHEpPrusi ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl C 3HEPTUEN U UMITYJILCOM PEISATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

TexHUYeckne yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIYTHUKOBBIE NMPUEMHUKH,
YCKOPUTENHN 3apsKEHHBIX YaCTHLL.

VY4eHnuecknii 3KCIepuMEHT, 1a00paTOpHbIE PaOOThI, IPAKTUKYM.



Omnpenenenre UMIYNIbca U SHEPTUU PEISTUBUCTCKUX YacTull (1o ¢ororpadusM TpeKoB
3apsKEHHBIX YaCTHI] B MATHUTHOM TIOJIE).

Pa3nes 7. KBantoBasi pusuka.

Tema 1. KopnycKynapHno-601108601 0yanusm.

PaBHOBecHOE TemaoBOe H3NMy4YeHHE (M3JTydyeHHe aOCOMOTHO UYEPHOTO Tena). 3aKoH
cmenienus: Buna. I'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (DOTOHA.

dorordpdext. OnbiThl A. I'. Croneroa. 3akonbl GpoTodrpdekra. YpaBHeHHE DUHINTECITHA
s poroaddexra. «Kpacnas rpanuna» Gortorddexra.

JlaBnenue cBera (B YacTHOCTH, JaBJIEHHE CBeTa Ha aOCOJIIOTHO MOTJIOUIAIONIYI0 U
abcomoTHO oTpaskaroiryio nosepxHocts). OnbiThl I1. H. Jlebenena.

BonHoBsie cBoiicTBa yactull. Bonnel ne bpoitns. J{nuna BosiHbl Ae bpoiins u pazMepsl
o0yacTu JoKaIu3aluu ABMKYIIelcs yacTuilbl. KopnyckymnsipHo-BoaHOBOU Ayanu3M. udpaxius
3JIEKTPOHOB HA KpUCTAJIIaX.

Crnenuduxa n3mepenuit B Mukpomupe. CootHomenus HeornpenenéuHocrei [ elizendepra.

TexHuyeckue ycTpoicTBa M TEXHOJOTHYECKHE MPOIECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
dboTogaTunK, TyHHEIHHBIA MUKPOCKOII, COJTHEUHAs: OaTapesi, CBETOIUO/I.

Hemoncmpayuu.

®oT0o3dPeKT Ha YCTAaHOBKE ¢ IMHKOBOH TJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodDdeKTa.

HccnenoBanue 3aBUCMMOCTH COMPOTHUBIIEHUS IIOJIYIIPOBOJHUKOB OT OCBEIIEHHOCTH.

CBeTOaUOI.

Conneunas Gartapes.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomasl, npaKmuxKym.

Hccnenoanue goropesncropa.

N3mepenne nocrosinaoi [1nanka Ha ocHOBe nccnenoBanus Gororddexra.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA YEPE3 CBETOAMOJ OT HANPSKEHUS.

Tema 2. @usuka amoma.

OmnbITH IO MCCTIeIOBaHUIO CTpOoeHUs aToMma. [lnanerapnas moznens atroma Pesepdopaa.

[Toctynarer bopa. M3nyuenue u mornomnieHre (pOTOHOB MpHU MEpexoje aTomMa ¢ OJHOTO
YPOBHsI SHEPTUU Ha APYTOU.

Bunel cniektpoB. CHeKTp YpOBHEH S3HEPTHUU aTOMa BOJIOPOIA.

CrioHTaHHOE U BBIHYXKJEHHOE U3yueHue ceera. Jlazep.

TexHuueckue yCTpOHMCTBA M TEXHOJOTMYECKUE TMPOLECChl: CHEKTPAIbHBIA aHaIU3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Hemoncmpayuu.

Monens onbita Pesepdopna.

Ha6mronenne nuHeHYaThIX CIIEKTPOB.

YCTpoUCTBO U IEHCTBUE CYETYNKA HOHU3UPYIOLIUX YACTHULL.

Omnpenenenre JJIMHBI BOJIHBI JIA36PHOTO U3ITYUYECHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuie pabomaul, npaKmuxKym.

Hab6mronenne nuHe9aToro CrekTpa.

HccnenoBanue ciekTpa pa3peXeHHOI0 aTOMapHOT0 BOAOPOJA U U3MEPEHUE ITOCTOSHHOM
PunGepra.

Tema 3. Duszuka amomno20 A0pa u 31eMeHMAPHbLIX YaACMUY,.

Hyxnonnas moznens siapa ['eiizenoepra—MBanenko. 3apsia siapa. MaccoBoe 4uCio sjpa.
H3oTonsl.

PannoaktuBHOCTH. Anb(da-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBINA OeTa-pacnaz. ["amma-
U3JTyYEHHUE.



3aKkOH paJMOaKTUBHOIO pacnajna. PaavoakTuBHblE H30TONBI B mpupone. CBoiicTBa
MOHU3HUPYIOLIETO U3JIy4eHUs. BiausiHue paiuoakTUBHOCTH Ha JKUBbIE OpraHu3Mbl. EcTecTBEeHHBIN
¢don m3nydenus. Jlozumerpus.

DHeprus CBA3U HYKJIOHOB B sizpe. SnepHsie cumbl. [ledekT macchr sapa.

Snepubie peakuuu. Jlenenne u cuHTe3 snep. Snepuele peakTopsl. [IpoGiembl
YIOPABISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. OKOJIOTMYECKHE ACIEKThl Pa3BUTHUS  SIEPHOM
DHEPrETHUKHU.

Meroasl perucTpaluuy U UCCIEN0BAHNS JIEMEHTAPHBIX YaCTHULI.

DyHIaMEHTAIbHBIE B3aUMOJCUCTBUs. baproHbl, Me30HbI U JienToHbl. [IpencraBienue o
CrangaptHoit Moaenu. KBapk-TJItOOHHAsI MOJIENIb aIpOHOB.

®dusuka 3a npenenamu CtannapTHON Mojenu. TEMHast MaTepust U TEMHas SHEPIHsL.

EnuncTBO hM3MvecKoil KapTHHBI MHpA.

TexHudeckue ycTpoucTBa U TEXHOJIOTMYECKUE MPOLECCH: JO3UMETpP, KaMepa Buinbcona,
AEPHBI  peakTop, TEPMOSIACPHBIM peakTop, aToMHas Oom0a, MAarHUTHO-PE30HAHCHAs
TOMOTpadus.

Yuenuueckuii 3xcnepumenm, nadvopamopnuvie padomeol, nPAKmMuKym.

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusiM).

HccnenoBanue paanoakTUBHOTO (hOHA C MCIOJIL30BAHUEM JI03UMETPA.

W3yuenue noriomieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znen 8. DiieMeHTHI ACTPOHOMUHU U ACTPOPU3UKH.

Oranel pa3BUTHA acTpoHOMMM. [IpuknazHoe M MHUPOBO33PEHUECKOE 3HAUYEHUE
acTpoHoMUHU. [IpuMEHUMOCTH 3aKOHOB (U3UKH i OOBACHEHUS MPHUPOABI KOCMUYECKUX
00BEKTOB.

Meroasl acTpOHOMHYECKHX HcciieqoBaHUW. COBpPEMEHHBIE ONTHYECKHE TEJIECKOIIbI,
pazuoTenecKomnsl, BHeaTMoc(hepHas aCTpOHOMHSL.

Bun 3Bé3anoro He6a. Co3pe3ausi, spkue 3BE3/bl, IJIAHETHI, UX BUIUMOE ABH)KECHHUE.

Conneunas cuctema.

Connue. ConHeyHas akTUBHOCTh. MicTtounuk 3Heprun CoHIa U 3BE3]1.

3BE3pl, MX OCHOBHBIE XapaKTEPUCTUKH. JluarpamMma «CHEKTpalbHBIM Kilacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCJIEI0BATEIbHOCTH. 3AaBUCUMOCTh «Macca — CBETUMOCTB) IS
3BE3]] IVIABHOM  IOCJIENOBATeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoBpeMEHHbIE
MIPEICTABIICHUS O IPOUCXOKACHUM U 3BOIOIMH COJIHIA U 3BE31. DTaIbl )KU3HU 3BE3L.

Mneunsiii [1yTs — Hama Manaktuka. [lonoxenue u asuxenue Connua B ['anaktuke. TUrbl
ranakTuk. Paguoranaktuku u kBazapbl. YEpHBIE ABIPHI B SAPax TAAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0O6usa. PasbOeranue ramaktuk. Teopus
Bosbiioro B3peiBa. PennkToBOE M3TydeHUE.

MacmtabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepewménnsie mpo6iieMbl aCTpOHOMUM.

Yuenuueckue naoniooenus.

HabGmionenuss 3BE€3aHOTO HeGa HEBOOPYKEHHBIM TIJIa30M C  HCIOJIb30BAHHEM
KOMITBIOTEPHBIX MPHIIOKEHHH JUTs ONIPeIeNICHHs TI0JI0KEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3a1s1 CEeBEpHOIo MOIymapus U IpKUe 3BE3IBI.

Habntonenus B Teneckon JIyHbI, IUIaHET, TYMAHHOCTEH U 3BE3IHBIX CKOTUICHUH.

DuU3NYeCKHl MPAKTUKYM.

Crioco0b1 n3MepeHus GU3NUECKUX BEJTMUUH C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(POBBIX
U3MEPUTENIbHBIX TMPUOOPOB M  KOMIBIOTEPHBIX JATYUKOBBIX cHUCTEM. AOCONIOTHBIE U
OTHOCHUTENIbHBIE  TIOTPEIIHOCTH  HM3MepeHHi  ¢u3ndyeckux BenuuuH. OIeHKa TpaHHIl
MOTPEIIHOCTEM.



[IpoBeneHne KOCBEHHBIX HM3MEpPEHHH, MCCIEIOBAHUN 3aBHCUMOCTEH  (pru3MUecKux
BEJIMYMH, MPOBEpKa MPEII0KEHHBIX T'MIIOTe3 (BbIOOp M3 paboT, OMMCAHHBIX B TEMaTHUYECKUX
pazzaenax «Y4YeHUYeCKU HIKCIIEPUMEHT, JIAOOPAaTOPHBIE paOOTHI, MPAKTUKYM).

O6o0maree NnoBTOpPeHHUE.

O6oOmieHne W cucTEeMaTHU3alusl COJACpXKAaHUSA  pPa3lenoB  Kypca «MexaHHKa,
«MonekynsapHas (pu3MKa ¥ TEpMOJUHAMHUKA», «DIEKTpoanHamMHKay, «KomaeOaHUs U BOJHBIY,
«OCHOBBI CHENHMATBHOW TEOPHUH OTHOCHUTENbHOCTHY», «KBaHTOBas Qu3uKa», «IIEMEHTHI
aCTPOHOMMH U acTPO(PUZUKI».

Ponp Qu3uku M acTpoHOMHHM B SKOHOMHYECKOH, TEXHOJIOTUYECKOW, COIHMAIBLHOU H
THUYECKON chepax NesITeIbHOCTH YEI0BEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B COBPEMEHHOU
HAY4YHOH KapTWHE MHpa, 3HAUYEHUE ONMHUCATEIbHOH, CHCTEMAaTU3UPYIOIIeH, OOBSICHUTEIBHON U
MPOTHOCTUYECKON (QDYHKIMI (U3UIECKON TEOpUH, POJib (PU3NUECKOM TEOpUU B (OPMHUPOBAHUU
npeCcTaBiIeHui 0 pru3nyeckol KapTUHE MHpa, MECTO (PU3NYECKON KapTHHBI MUpa B O0ILEM psIY
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeamMeTrHblie CBA3H.

Nzyuenune xypca pusuku yriyos€HHOTO ypoBHS B 11 Kitlacce oCyIIeCTBIsCTCS € yUYETOM
COJZIepKATENBbHBIX MEXKIIPEIMETHBIX CBSi3ed C KypcaMHd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpedmemusvie nOHAMUA, C6AZAHHDIE C U3YUECHUEM MEMOO0E HAYUHO20 NOZHAHUA:
SBJICHWE, Hay4yHbIH (akT, rumore3a, (uU3MYecKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOICHHE,
AKCIEPUMEHT, MOJIEIMPOBAaHUE, MOJEIb, U3MEPEHHE, TOTPEILIHOCTH U3MEPEHUHN, U3MEPUTEIILHBIE
npuOopsI, udpoBast 1ad0opaTopwHs.

Mamemamuka: pelieHue CUCTEMBbl ypaBHEHHH. Tpuronomerpuyeckie GyHKIUU: CHHYC,
KOCHUHYC, TAHI'€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. BeKTopsl M HuX
IPOCKIIMM HAa OCH KOOPIHMHAT, CIIOKEHHE BEKTOPOB. IIpon3BOIHBIEC 3EMEHTAPHBIX (DYHKIUIL.
[Tpu3Haku no00us TPEYrOJILHUKOB, ONPEAEICHHE TUIOMAAN INIOCKUX (GUTyp U 00bEMa Tell.

Buonozusa: snekrpuueckue sIBICHUS B JKUBOW NpHUpPOJE, KojeOaTeabHbIE TBU)KCHUS B
YKUBOU NPUPOAE, IKOJIOTHUECKNE PUCKH IIPU POU3BOACTBE MIEKTPOIHEPIUH, HIEKTPOMATHUTHOE
3arpsiI3HEHUE OKpPY)KAIOIIEW cpeabl, yJIbTPa3ByKOBass AMArHOCTHKA B MEAMIIMHE, ONTHYECKHE
ABJICHUS B )KMBOW IIPUPOJIE.

Xumua: CTpoeHUE aTOMOB M MOJIEKYJ, KpPUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00PAa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAJIbHBIN aHAIH3.

TI'eozpaghusa: marauTHbBIe MOMIOCA 3€MIIH, 3AJI€KH MAarHUTHBIX pyJ, (OTOChEMKA 3eMHOM
MOBEPXHOCTH, cericmorpad.

Texnonozua: npuMEHEHNE NTOCTOSHHBIX MarHUTOB, 3JIEKTPOMArHUTOB, 3JIEKTPOABUTATEh
SxoOu, reHepaTOop MEPEMEHHOIO0 TOKa, WHAYKLIMOHHAs Ieyb, JIMHUM 3JEeKTpolepenady,
ANIEKTPOABHUraTeNb, pajxap, paaAUONPUEMHUK, TENeBU30p, aHTeHHa, TenedoH, CBY-meus,
yJIBTPa3ByKOBasl IUArHOCTHKAa B TEXHUKE, IPOCKIMOHHBIM ammapar, BOJIOKOHHas OITHKa,
coJHeyHast OaTapesi, CIyTHUKOBBIC IPUEMHHKH, sIIEPHAsI SHEPTETUKA U SKOJIOTUYECKHE ACTIEKThI
€€ pa3BUTHSL.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoandyecTBo 9acoB BocnuraTeabHbBI MOTEHIHAT
Ne HaunmenoBanue pa3aejio K I DJIeKTPOHHBIE (HU(POBLIE)
n/n H TeM NPOrpamMMbl Bceero OHTPOILHBIE PaKTieckue oOpa3oBaTeJibHbIe pecypchl
padoThI padoThI

Paznen 1. HAYYHBIA METO/I TO3HAHMS ITPUPO/IBI

HayuHsb1il MeTOA 1TO3HAHUS
TIPUPOIBI

11

https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys

https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

Hroro no pazneny

Pa3znen 2. MEXAHUKA

2.1 Kunematnka

10

https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys

https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

2.2 Junamuka

10

https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/

I'pazknanckoe BocUTaHHe
-popMUpOBaHUE POCCHUICKOM
TpaXIaHCKOH MICHTHIHOCTH,
MIPUHAAJIEKHOCTH K OOITHOCTH TpaXIaH
Poccuiickoit denepannu;
-opMHUpPOBaHUE POCCHUICKOM
IpaXTaHCKOW MIICHTHYHOCTH,
MIPUHAAJIEKHOCTH K Hapoay Poccun kax
HACTOYHUKY BiacTu B Poccuiickom
rOCY/IapCTBE U CyOBEKTY ThICSUENIeTHEH
pOCCHUICKON roCy1apCTBEHHOCTH;
-opMHpOBaHIE YBaXKEHUSI K TPABaM,
cB0o0OOIaM 1 0053aHHOCTAM TpaXkTaHIHA
Poccun

-opmupoBaHIe IPaBOBON 1
MTOJUTHIECCKON KYIBTYPHL.
IMaTpuoTHyeckoe BocnUTAHHE
-opmupoBaHue IOOBU K pOJHOMY
Kparo;

-popmupoBanue modBu k Poxnne;
-popmupoBaHue JHOOBU K CBOEMY
Hapoay;

-bopmupoBaHue yBakeHus,
TOJIEPaHTHOCTH K HaponaMm Poccum;
-HCTOPUYECKOE POCBEIICHNE;



https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

2.3

Crartuka TBEpAOTO Tena

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

2.4

3aKOHBI COXpaHCHUS B
MCXaHHUKEC

10

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

Hroro no pazneny
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Pazgen 3. MOJIEKYJISAPHAA ®U3NKA U TEPMOJUHAMUKA

3.1

OCHOBBI
MOJICKYJIIPHOKUHETUIECKOM
TEOpHUH

15

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

-hopmupoBaHKE pOCCHICKOTO
HalMOHAJILHOTO HCTOPUYECKOTO
CO3HAHUS;

-popMUpPOBaHUE POCCUICKOM
KyJNbTypHOH HICHTUIHOCTH.
JlyXoBHO-HpPaBCTBEHHOE BOCIIUTAHHE
-(opmupoBaHHE TyXOBHO-
HPaBCTBEHHOH KyJbTYPHI,
-popmMHpoOBaHKE TPaIUIIMOHHBIX
POCCUICKUX CEMEMHBIX IEHHOCTEH;
-opmupoBaHue YecTHOCTH;
-opmupoBanue 100POTHI;
-opmupoBaHKe MUITOCEPIHSL;
-hopmMupoOBaHKE CIIpaBEeIIMBOCTH;
-opmupoBaHme OpyKEMOOU U
B3aHMOTIOMOTIIH;

-popmupoBaHIe yBasKeHUS K CTApIIIAM;
(opMHUpOBaHUE YBAKCHHUS K ITAMSITH
TIPEIKOB.

JcTreTnYecKoe BOCIIUTAHME
-bopmupoBaHKE ICTETHYECKOM
KYJIBTYPBI,

-puoOIIeHHE K JTy4ITUM 00pa3iam
OTEYECTBEHHOT'0 UCKYCCTBA;
-puoOIIeHHE K Ty4ITUM 00pasiam
MHPOBOTO UCKYCCTBA.

Pdusnyeckoe BOCMUTAHHE,
¢opmMupoBaHue KyJIbTYPbI 310POBbSA
H YMOIHOHAJIBHOTO 0JIATONMOTYIUs
-popMupoBaHUE KyIETYPHI 370POBOTO
o0paza >KU3HH;

-hopmHpOBaHKE SMOIMOHATIBHOTO
Grmaromnoydns;

-(opMHUpPOBaHHE HABBIKOB 0€30TMTaCHOTO
MOBEJICHUS B IPUPOJAHON Cpeie;
-popMHUpOBaHHE HABBIKOB 0€30TMTaCHOTO
MTOBEJICHHS B COIMANIEHON Cpene;



https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
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https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/

https://resh.edu.ru/

3.2

Tepmoannamuka. TernoBbie
MaIlIHBI

20

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

3.3

ArperaTHbI€ COCTOSTHUS
BemiectBa. Ma3oBbie
TIEePEXO0/IbI

14

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

Hroro no pazneny
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Pazgen 4. 9JIEKTPOJJUHAMUKA

4.1

OnexTpuueckoe noje

24

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

4.2

TTocTostHHBINM
JNEKTPUYCCKUI TOK

24

https://interneturok.ru/

http://school-collection.edu.ru/

-opMupoBaHIe HABBIKOB 0€30IIACHOTO
MOBEJICHUS B YPE3BBIYAIHBIX
CUTYyaIHAX.
TpynoBoe BociUTaHHe
-popmupoBaHHe yBaxKE€HUS K TPYAY;
-opmupoBaHHe yBaXKEHHUS K
TPYASIIAMCS;
-opmupoBaHHe yBaXKEHHUS K
pe3yabTaTtaM Tpyza (CBOEro u Jpyrux
moei);
-OpHCHTAIUA Ha TPYIOBYIO
JIESITEIIbHOCTD
-OpUEHTAlMs Ha MOJIy4eHUe npodeccuu;
-OpyUC€HTaluA Ha JTAYHOCTHOC
CaMOBEIpaKeHHUE B MIPOAYKTHBHOM,
HPaBCTBEHHO JIOCTOIHOM TPYIE;
-OpHeHTaNus Ha JOCTIDKCHHE
BBIIAIOMINXCSI PE3yIHTATOB B
po¢eCCHOHATBHOM NeSTETHPHOCTH.
JKoJIornyecKoe BOCIUTAHNE
-(opMupoOBaHKE IKOJOTHUSCKON
KYJIBTYDBI,
-(opMupoBaHKe OTBETCTBEHHOTO,
6epeXKHOTO OTHOLIEHHS K IPUPOIE,
OKpy>KarouieH cpene;
-opMupoBaHIe HABBIKOB OXPaHFHI,
3aIIUTHI, BOCCTAHOBJICHHUS TPUPOIEI,
OKpPY’KaIOIICH CpeIpl.

IleHHOCTH HAYYHOT'O
TO3HAHUSA

BocnurareabHbBIH NOTEHIHA
MO:KeT ObITh ChOPMYJTHPOBAH KAK:
-popMUpOBaHUE CTPEMIICHHSI K
MTO3HAHUIO CeOsI U APYTHX JIIOJIEH;
-popMUpPOBaHUE CTPEMIICHHS K
MTO3HAHUIO TIPUPOJIBL;
-popMHUpOBaHUE CTPEMIICHUS K
MO3HAHUIO OOINECTBA;
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https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

4.3

ToKM B pa3IHUYHBIX Cpeaax 6

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/
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Pasn

en 5. PUSMYECKUI MPAKTUKYM

5.1

Ousnueckuil MpakTUKyM 16

16

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

Hroro no pazneny 16

PesepBHOe Bpemst 10

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

-opMHpOBaHUE CTPEMIICHUS K
MOJTYYCHHIO 3HAHUIA,
-opMHpOBaHUE CTPEMIICHUS K
MOJYYEHHIO KaueCTBEHHOTO
obOpazoBaHusl.



https://www.mozaweb.com/ru/
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https://educont.ru/
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http://school-collection.edu.ru/
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https://resh.edu.ru/

https://www.yaklass.ru/
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https://resh.edu.ru/

OO011€e€e KOIMYECTBO YacOB 170 8 16
11 KJIACC
KounyecTBo 4acos BocnurarenbHbIii NOTEHIHAT
Ne HaumeHoBaHue pa3ienoB DJieKTpoHHbIE (L (PPOBbBIE)
n/n U TeM NMPOrpaMMbI Bcero Kourposbubie HpakTnyeckue o0pa3oBaTebHbIE pecypchl
padoThI padoThI

Pa3znea 1. JIEKTPOAUHAMUKA
https://interneturok.ru/ I'paxknanckoe BocnuTanue
http://school-collection.edu.ru/ -popmupoBaHue pocCUHCKOMN
https://www.mozaweb.com/ru/ IPaXIAHCKOW MIICHTHYHOCTH,
https://www.youtube.com/@getaclassphys | mpuHaaIeKHOCTU K OOIHOCTH

11 MarHuioe Hone 14 httpsz//educor?t.ru/ _ rpaxnaan Poccuiickoii (Iu)eaegauml;
https://education.varwin.com/ru/ -hopMHpOBaHUE POCCHIUCKO
https://www.yaklass.ru/ TPaXXIaHCKOM WICHTHIHOCTH,
https://www.powtoon.com/ MPUHAUISKHOCTH K Hapoxy Poccun
https://resh.edu.ru/ KakK UCTOYHHKY BIIACTH B PoccHiickom
TOCyIapCcTBE U CyOBEKTYy
https://interneturok.ru/ ThICSUENIETHEH POCCUICKOH
http://school-collection.edu.ru/ FOCYAapCTBCHHOCTH;
https://www.mozaweb.com/ru/ -bopMuEpOBaHME yBAKCHHS K IIPABAM,
https://www.youtube.com/@getaclassphys = CBOOOAaM u 0OsI3aHHOCTAM
12 DJIeKTpOMarHuTHast 13 1 https://educor!t.ru/ _ rpaxaaHnHa Pocenn 5
' WHJTyKIUS https://education.varwin.com/ru/ -hopmupOBaHHE NPABOBOIi 1

TOJIUTHYECKOH KYIBTYPHI.
IMaTpuoTnyeckoe BocnuTaHHE
-popmupoBaHue TFOOBH K POTHOMY
Kpalo;



https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
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https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
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https://resh.edu.ru/

Hroro no pazneny
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Pa3gen 2. KOJIEBAHUSA U BOJIH

bl

2.1

MexaHnueckue KoeOaHust

10

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

2.2

DneKTpOMarHUTHEIE
KoJeOaHus

15

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

2.3

MexaHu4yeckue u
9JIEKTPOMArHUTHBIE BOJIHBI

10

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

2.4

OnTurka

25

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

-popmupoBanue mobdBu k Poxnne;
-popmupoBaHue THOOBU K CBOEMY
HapoJy;

-popMupoBaHHe yBaXKECHHUS,
TOJIEPAHTHOCTH K HapogaMm Poccun;
-HCTOPHYECKOE MPOCBELICHHE;
-hopMHUpOBaHUE POCCHHCKOTO
HaIIOHAJIBHOTO HCTOPHYECKOTO
CO3HAHMS;

-popmMupOBaHHE POCCHIICKOI
KYJIbTYPHOH MAEHTHYHOCTH.
JlyXxoBHO-HpPaBCTBEHHOE BOCIIUTaHHE
-opmupoBaHue TyXOBHO-
HPaBCTBEHHOH KyJIbTYpPHI;
-hopMupoOBaHUE TPaJULHOHHBIX
POCCUICKHX CEMEUHBIX [IEHHOCTEH;
-(opMupoBaHIE YECTHOCTH;
-popmupoBanme TOOPOTHI,
-(opmupoBaHIe MUITOCEPANS;
-(hopMHUpOBaHUE CIIPABEITUBOCTH;
-bopmupoBaHue IpyKemOous 1
B3aUMOIIOMOIIIY;

-hopMupoBaHue yBaKEHHS K
cTapimmM; GOpPMUPOBaHHE YBAXKEHHS K
MaMSTH MPEAKOB.

IcTeTHYecKoe BOCIIUTAHNE
-(hOpMHUPOBaHUE ICTETHUCCKON
KyJBTYPBI;

-TIPUOOIIEHAE K JIy4IIHM 00pa3iamM
OTEYECTBEHHOI'O HCKYCCTBA;
-IPUOOIICHAE K JIy4IIHM 00pa3iamM
MHPOBOT'0 UCKYCCTBA.

du3znyecKoe BOCIUTAHNE,
(opmupoBanme KyJIbTYpHI 310POBbS
M IMOLIHOHAJIBHOTO0 $JIArONOoJIyYus
-hopMHpOBaHKE KYJIBTYPBI 310pPOBOTO
o0pasza Xu3HW;
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Hroro no paszneny

60

Paznen 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCHUTEJILHOCTH

3.1 Ocuosrl CTO

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

Hroro no pazneny

Pa3znen 4. KBAHTOBASA ®PU3UKA

KopmyckynspHo-BoIHOBOM
JTyanu3m

4.1

15

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

4.2 ®dusuka aToMa

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

-popMHpOBaHIE YMOLIUOHATEHOTO
Onaronoyuusi;

-opMUpOBaHHE HABBIKOB
0€301acHOTO MOBEICHHS B IPUPOTHON
cpene;

-opMHUpOBaHHE HABBIKOB
0€30I1aCHOr0 TTIOBEIEHNUS B
COLIMAJILHOM cpene;
-opMHpOBaHEC HABBIKOB
0€30MacHOTO MOBEICHUS B
‘lpe3Bbl‘-laI>iHbIX CUTyaluix.
TpynoBoe BocUTAHHE
-bopmHpOBaHKE yBaKEHHUS K TPYLY;
-opMupoBaHUe yBaXKEHHS K
TPYASIIAMCS,

-popmupoBaHUe yBaXKEeHHUS K
pe3ynbpTaTaM Tpyaa (CBOEro u Jpyrux
ToJei);

-OpHEHTANHs Ha TPYAOBYIO
JIeSITeTTHHOCTD;

-OpyUC€HTAaluA Ha MOJTYUYCHHUC
npodeccuu;

-OpyUC€HTAaluA Ha JTAYHOCTHOC
CaMOBBIPAXXCHHE B IPOAYKTUBHOM,
HPABCTBEHHO JIOCTOMHOM TPY/E;
-OpHEHTANHs Ha JOCTIDKCHHE
BBIJIAIOMINXCSI PE3yIbTATOB B
po(eCCHOHATIBHOM NEATETHHOCTH.
JKoJIornyecKoe BOCIUTAHNE
-opMupoBaHKE IKOIOTHYECKON
KYJIBTYPBL;

-(opMupoBaHHEe OTBETCTBEHHOTO,
OepeKHOTO OTHOWICHHS K IPUPOE,
OKpYy>KarolieH cpene;
-(opMupoBaHIe HAaBBIKOB OXPaHFHI,
3aIIUTHI, BOCCTAHOBJICHUS TIPUPOIEI,
OKpYXKarouleil cpeabl.



https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/

https://www.powtoon.com/

https://resh.edu.ru/

®dusmka aTOMHOTO fJipa U

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

4.3 9JIEMEHTAPHBIX YACTHII 5 https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

HUroro no paszaeiny 25

Pazpnen 5. 9JIEMEHTBI ACTPOHOMMWH "

ACTPOPU3UKHN

DNeMEeHTHI aCTPOHOMUH U

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

51 acTpoU3HKH 12 https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/

HUroro no paszaeiny 12

Paznen 6. PUSUMYECKUI MPAKTUKYM

6.1

DuU3nvecKruid MPaKTUKYM

16

16

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

https://education.varwin.com/ru/

https://www.yaklass.ru/

https://www.powtoon.com/

IleHHOCTH HAYYHOT O
TO3HAHHUS

BocnurarenbHbli
NMOTEHIHAJ MOXKeT ObITh
c(opmMyINpOBaH KaK:
-popMHUPOBaHUE CTPEMIICHUS K
MTO3HAHUIO Ce0s M qPYTUX JIO/ICH;
-(opMupoBaHHE CTPEMIICHUS K
MTO3HAHUIO TIPUPOJIBI;
-opMupOBaHUE CTPEMIICHUS K
[MO3HAHHUIO OOILECTBA;
-(opMupOBaHHE CTPEMIICHUS K
HOJIyYEHHUIO 3HAHUH;
-(opMupOBaHUE CTPEMIICHUS K
MTOJYICHUIO KAYeCTBEHHOTO
o0Opa3oBaHUsL.



https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/

https://resh.edu.ru/

Hroro no pazneny

16

Pa3gen 7. OBOBIMAIOHIEE IOBTOPEHUE

CucremMaTn3ans
00001IeHNE TPETMETHOTO
COJICPKAHUS U OTIBITA

https://interneturok.ru/

http://school-collection.edu.ru/

https://www.mozaweb.com/ru/

https://www.youtube.com/@getaclassphys

https://educont.ru/

7.1 iezzegbi‘é(:;;m . 15 https://education.varwin.com/ru/
puoop p https://www.yaklass.ru/
M3YUCHHH Kypca QH3HKH https://www.powtoon.com/
10 - 11 kmaccos https://resh.edu.ru/
Hroro no paszneny 15
PesepBHOE Bpemst 10
OO0111ee KOIHYECTBO YaCOB 170 16



https://resh.edu.ru/
https://interneturok.ru/
http://school-collection.edu.ru/
https://www.mozaweb.com/ru/
https://www.youtube.com/@getaclassphys
https://educont.ru/
https://education.varwin.com/ru/
https://www.yaklass.ru/
https://www.powtoon.com/
https://resh.edu.ru/
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