MyHuuunajJbHOe AaBTOHOMHOE 00111e00pPa30BaTeILHOE YUpeKIeHue
cpenHsisi o0meodpasoBaresbHan mkojga Nell um. B. U. Cmupnosa r. Tomcka

YT1BepxkaeHo

npukazom nqupekropa MAOY COII Nel 1
uM. B. . Cmupnosa r. Tomcka

ot 30.08.2023 Ne346

PABOYASA ITPOT'PAMMA
(ID 1932700)
y4eOHOoro npeamMera «Puznka»

0a30BbIil YpPOBEHb
115t ooyyatromuxest 10 — 11 kiaccos

ABTOp-COCTaBUTEIb:
Ternuecsa 3.H.

2023



MNOSCHUTEJIBHAS 3AIIMCKA
[Tporpamma no (pusmke Ha ypoBHE CpeHEro 00IIero 0Opa3oBaHus COCTaBIeHA HA OCHOBE:!
- MenepanbHoro 3axkona Poccuiickoit ®enepanuu ot 29 nexadps 2012 roga No 273-03
«0O06 ob6pazoanuu B Poccuiickoit deneparun» (B pel. U3MEHEHUN );
- KonBeHnuuu o mpaBax peOEHKa;

— (¢enepanbHBIi TOCYIAapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHIApT CpeaHEro oOIIero
oOpa3oBaHMs, YTBEPXKACHHBbIM IpukasoM MuHHCTEpcTBA 00pa3oBaHUsS M HAyKu
Poccuiickoit @enepanuu ot 17 mag 2012 r. Ne 413 ¢ u3MeHEHHUSIMU, BHECEHHBIMU
npukazamMu MunucrepcTBa odpasoBanust U Hayku Poccuiickoit @denepanuu Ne 732 ot 12
aBrycra 2022 r. (nanee — ®I'OC COO)

— B COOTBETCTBHU C (QeAepanbHOl 00pa30BaTeIbHONW MPOTPaMMON CpeaHEero OOIIero
o0Opa3oBaHus, yTBEpKAeHHOM mpukazom Munnpocsemenust PO Ne 371 ot 18.05.2023 r.
( mamee — ®OII COO).

— OcHOBHOI 00pa3oBaTebHON MPOrpaMMEBI cpeHero odmiero oopazoanust MAOY COIII
Nell um. B. . Cmupnosa r. Tomcka;

— IIpuxkaz MunmnpocBemenuss Poccun ot 21.09.2022 N 858 "OO6 yTBepKAeHHUH
denepanbHOro mepeyHsl yueOHUKOB, JOMYIICHHBIX K HCIOJB30BAHUIO MPHU pealiu3aluu
MMEIOUINX TOCYJapCTBEHHYIO aKKpPEIUTALUI0 00pa30BaTeIbHBIX MMPOTrpaMM HadyajabHOTO
o0mIero, OCHOBHOIO OOIIEro, cpeaHero oOmero oO0pa3oBaHUsS OpraHU3ALUSIMU,
OCYILIECTBISIOIMMU 00pa30BaTEIbHYI0 JEATEIbHOCTh U YCTAHOBJIEHUS IPEAEIbHOTO
CpPOKa HCIOJb30BAaHUS HCKIIOYEHHBIX y4eOHHKOB" (3aperucrpupoBaHo B MHUHIOCTE
Poccun 01.11.2022 N 70799)

— -IlocranoBnenue ['7aBHOTO TOCYIapCTBEHHOIO CAHUTAPHOIO Bpada POCCUHCKOM
Oenepanun ot 28 ceHTsIOps 2020 r. Ne28 «O06 yTtBepkaeHun canutapHbix mpasui CII
2.4.3648-20 «CaHuUTapHO-3MUJEMHUOJIOTUYECKME  TpeOOBaHUS K  OpraHU3aLUsIM
BOCIHUTAHUS U O0yUEHUS, OTAbIXA U 03JJOPOBIICHUS ACTEH U MOJIOJICHKI;

— IlocranoBinenue I'JTaBHOrO roCyIapCTBEHHOIO CAaHMTapHOro Bpada Poccuiickoi
®enepanuu ot 28 sHBaps 2021 1. Ne2 «O0 yTBEpKIE€HUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'urneHnuyeckrue HOPMATUBBI M TPeOOBaHUS K OOECIEUEHUIO
Oe3omacHOCTH U (WIK) O€3BPEIHOCTH I YesloBeKa (PaKTOPOB CpeJibl OOUTAHUS

— - Ilpuka3 Munnpocseuienus Poccun ot 22.03.2021 Nell5 «O6 yrBepxnaenun Ilopsaka
OpraHM3alMl M OCYLIECTBJICHMUS] O00pa30BATEIbHOW JEATENIBHOCTH 110 OCHOBHBIM
o011eo0pa3oBaTeIbHBIM [IporpaMMaM — 0Opa30BaTENIbHBIM MpPOrpaMMaM HayaJlbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO O0IIET0 00pa30BaHU Y,

— VYHuBepcaibHble KJIACCU(PUKATOPHI pACHpENeNIeHHBIX IO KJaccaM IPOBEPSIeMBIX
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTeIbHOM NPOTrpaMMBbI IO
YPOBHSIM OOIIEro 00pa30BaHUs U AJIIEMEHTOB COJEpPKaHUS MO y4eOHBIM IpeaMeTam Ul
UCMOJIb30BaHUSI B (peliepalbHbIX W PETMOHAIBHBIX IPOLEAYpaX OLEHKH KayecTBa
oOpa3oBaHus, OJOOpeHHbIE peleHueM  (eAepanbHOro  y4eOHO-METOAUYECKOTO
o0vearHeHus mo oOmiemy obOpaszoBanui (Hanee YMO) (mportokon ot 12.04.2021r.
Nel/21), nmoaroroBnenHsle PenepanbHbIM TOCYAAPCTBEHHBIM OIOJKETHBIM HAay4YHBIM
yupexaenuem «dDenepanbHblii HHCTUTYT MEAaroru4eckKux M3MEpEeHui» U pa3MelleHHbIe
Ha caite https://tc.edsoo.ru/;

— (denepanbHOil paboueil mporpaMMbl BOCIUTAHUS, C YIETOM paclpeie€HHbIX MO KilaccaM
NpOBEPAEMBIX TpeOOBaHMN K pe3yJbTaTaM OCBOEHHS OCHOBHOW 00pa3zoBaTeIbHOM
MpOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa30BaHuUs.

[Iporpamma 1o Qu3uke 06a30BOTO YpOBHsS Ha YPOBHE CpEIHEro oOIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenbHONW mporpammbl, mpeactaBieHHbIX B PI'OC COO, a Takke c  yd€Tom
denepanbHON paboyeil mporpaMMbl BOCHHUTAHMS W KOHLEMUUHU IpernojaBaHus y4eOHOTro



npeamera «®usuka» B oOpa3zoBaTenbHBIX — opraHuzammsx —Poccuiickoit  deneparum,
peaTM3yIOLNX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 10 (M3MKE HampaBlIeHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaromuxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENIbHOCTHOrO noaxoaa. [Iporpamma no ¢usuke cooTBeTCTBYET
tpeboBanusM OI'OC COO k 1mIaHUpPyEeMBbIM JIMYHOCTHBIM, IPEIMETHBIM U METaNpEIMETHBIM
pesyibTaraM OOY4eHHs, a TAKKE YUYUTHIBACT HEOOXOJMMOCTb pealu3alii MEXIPEIMETHBIX
CBsi3ell (PM3MKM C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenenstorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero oOpa3zoBaHus, MJIaHUPYEMble
pe3ybTaThl OCBOCHHUS Kypca (HU3MKH: JIMYHOCTHBIC, METalpeAMETHbIC, IpeIMeTHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

IUTAaHUpPYEMbIE PE3YNbTaThl OCBOCHMSI Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIC PE3yIbTaThI MO roJlaM O0yUeHUS;
coJiepkanue yuebHoro npeamera «Ou3nkay 1mo rogam 00ydICHHsI.

®du3nka Kak Hayka 0 HarboJiee 0OIMX 3aKOHAX MPUPOJIBI, BEICTYIIAs B KQ4eCTBE YIeOHOTO
npeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUI 00 OKpY’KarolleM MUpe.
IkonbHBI Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTeCTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SBJICHUMN, N3ydaeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpelenseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHSI KOCMOCA, IIOJyYEHHsS HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbIH METOJI TO3HAHUS NPH BBIOJTHEHUN UMHU YUeOHBIX UCCIIEIOBAHUH.

B ocHOBY kypca ¢u3MKH 11 YPOBHS CpeIHEro o0IIero oOpa3oBaHus MOJIOKEH Pl UIIEH,
KOTOpPBIE MOYKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MIOCTPOCHHS.

Hoes yenocmnocmu. B cCOOTBETCTBUM C HEHM KypC SIBJISIETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuajl U3 BCEeX pa3zesioB (PU3MKH, BKIIIOYAET KaK BOMPOCH! KIACCHUECKOH, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepual Kypca GU3NKH 00beJUHEH BOKPYT
¢uznueckux Teopuid. Beaymmm B Kypce sBiseTcss (QOpMUpOBAHUE MPEACTABIECHUN O
CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. E€ peanusanus mpenanoiaraeT UCIOIb30BaHUE T'YyMaHUTAPHOTO
noTeHIMaNa (GU3NIECKON HAYKH, OCMBICIICHHUE CBS3U Pa3BUTHUS QU3UKU C Pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHUYECKUMH, HDABCTBEHHBIMH M SKOJIOTUUECKHUMH TIPOOIEeMaMH.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosiaraet 3HakOMCTBO € HIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUHN U 3aKOHOB.

Hoes IKoocuzayuu pCalM3yCeTCs IMOCPCACTBOM BBCACHHUA JJICMCHTOB COACPIKaHUA,
MOCBAIIEHHBIX AKOJOTHYECKUM npo6neMaM COBPEMECHHOCTH, KOTOPLIC CBsA3aHbBI C Pa3BUTHUEM
TCXHUKU U TCXHOHOTHﬁ, a TaKXKe O6C}’)KII€HI/I$I HpO6J’ICM PallMOHAJIBHOT'O NPHUPOAOIIOJIb30BAHUA U
9KOJIOTHYECKOM 0E30MaCcHOCTH.



CTep)KHEBBIMU JJIEMEHTAaMH Kypca (U3MKHM Ha YpPOBHE CPEIHEr0 OO0IIero oOpa3oBaHUs
SABISIIOTCS  pu3udeckue Teopuu (HOpMUPOBAHHE MPEACTABICHUM O CTPYKTYpPE MOCTPOCHUS
buznyecKoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W TIPUHIUIIOB B COBPEMEHHBIX
NPECTaBICHUAX O MPUPOJC, IPAaHHUIAX MPUMEHUMOCTH TEOPHM, JJISi ONMUCAHHS E€CTECTBEHHO-
HAyYHBIX SIBJICHUM U IPOLIECCOB).

CuCTeMHO-IeITETFHOCTHBIN MOAX0/] B Kypce (PU3MKHU peamu3yeTcs Mpexkae BCEro 3a CUYET
OpraHMu3aly YKCIEPUMEHTAIBHON NeATENbHOCTH oOyuatouiuxcs. [[ns 6a3oBoro ypoBHs Kypca
(GU3UKN — ATO UCMOJIB30BAaHUE CHCTEMBI (PPOHTANBHBIX KPATKOBPEMEHHBIX SKCHEPUMEHTOB U
71a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme 1o (¢u3nke OOBEeTUHEHBI B OOMIMK CITHCOK
YUEHUYECCKUX MPAKTHYECKUX padoT. BeigeneHrne B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJIi KOHTPOJS U OLEHKH, OCYLIECTBISETCA Y4YaCTHHKaMH 00pa30oBaTeIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHalleHus KabuHera Gusuku. [Ipu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH U IOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yIenseTcs PEIIeHUI0 pacYETHBIX M KA4eCTBEHHBIX 3aaad. [Ipu stom
JUTSL PACYETHBIX 3371a4 TIPUOPUTETOM SIBJISTIOTCS 3a/1a4M C SIBHO 3aJIaHHON (DU3UYECKON MOJECIBIO,
MO3BOJIAIOIIME MPUMEHSATh U3YYEHHBbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJHOTO paszelna
Kypca, TaKk U UHTETPUPYS 3HAHUS U3 PA3HBIX pa3AesioB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHUE TMPOTEeKaHHs (PU3NYECKUX SBICHHM U TMPOIECCOB B
OKpYXKarolIel >KU3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOJCNH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ tpeboBanusiMu PI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecrieueHn0 ydeOHOro rmpoiecca 0a30BbI YypOBeHb Kypca (DU3MKH Ha YpOBHE CpPETHETO
oOuiero o6pa3oBaHUsl JTOJKEH M3y4yaThCsl B YCJIOBMSIX NpeIMETHOro kabuHera (U3MKH WU B
YCIOBUSAX MHTETPUPOBAHHOIO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(GU3HUKY T0JIKHO OBITH HEOOXO0UMOE 1a00paTOpHOE 00OPYAOBAHUE ISl BHIIOJTHEHUS YKa3aHHBIX
B IporpamMme 10 (U3UKE YYEHHUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
obopyoBaHue.

JleMoHCTpaniioHHOE 00opynoBaHue (HOPMHUPYETCS B COOTBETCTBUU C IPUHITUIIOM
MUHUMAJIBHON OCTaTOYHOCTH M 00ECIeYrBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B MPOrpaMMe Io
(1)I/ISI/IK€ KJIFOUYEBbBIX )IGMOHCTpaHI/II\/JI AJId UCCICAOBAHUSA H3YYaCMBIX SIBJICHUN U IIpo1ECCOB,
IMIOUPUYECKUX U (PYHIaMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTtopHoe 00OpyJOBaHUE Ui YYEHHYECKHUX MPAKTUYECKUX paboT (opMHUpyercs B
BUJIE TEMaTHYECKHX KOMIUIEKTOB M oOecreuuBaeTcs B pacdy€re OJHOrO KOMIUJIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI JaOOPaTOpPHOTO OOOPYIOBaHMS JOKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHC MIU(PPOBHIX JTAOOPATOPHIA.

OCHOBHBIMU LIEJIIMU U3Y4YeHUSI (PU3UKK B 001IEM 00pa30BaHUU SBISIOTCA:

dbopMupoBaHHE HHTEpeca U CTPEeMJICHHsS OOYYalOIIMXCS K HAydHOMY H3YYEHUIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJe MO3HaHUS U (hOPMHUPOBAHHE UCCIIEOBATEIHCKOTO
OTHOLIEHHUSI K OKPYXKAIOLIUM SIBIICHUSM;

(dbopMupOBaHKHE HAYYHOIO MHUPOBO33PEHHUS KAaK pe3ysibTaTa U3yueHHUs OCHOB CTPOECHMSI MaTEpPHU
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3HKH;



dopmupoBaHHE yMEHHIl OOBSCHATH SBJICHUS C UCIOJb30BaHUEM (PHU3MUECKUX 3HAHUH U
Hay4HBIX JI0Ka3aTeJIbCTB;

(dopMHpoBaHUE TMPENCTaBICHUH O PO (PU3MKH AN Pa3BUTHs JPYTrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOT .

JlocTrKeHUe STHX IeJeld 00ecrevYnBacTCsi PEIICHUEeM CIEAYIOIUX 3aaad B Ipoliecce
M3YYeHHUS Kypca (GU3UKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHus:

npruoOpeTeHne CUCTeMbl 3HaHU 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHHKY, MOJICKYJSIpHYIO (U3HKY, SJIEKTPOAMHAMUKY, KBAaHTOBYIO (GHU3UKY H
AIIEMEHTHI aCTPOPHU3UKH;

dopMupoBaHHE YMEHUH NPUMEHSATH TEOPETUYECKHE 3HAHHUA Ui OOBSCHEHUS (QHU3MYECKUX
SIBJICHUW B TIPUPOJIC U JUTS IPUHATHUS MPAKTHUECKUX PELICHUN B TIOBCEIHEBHON )KU3HU;
OCBOEHHE CIIOCOOOB PEIICHUS Pa3INYHbIX 3a/1a4 C SIBHO 3aJJaHHON (pru3n4ecKoi MOJETbIo, 3a/1a4,
HOJPa3yMEBAOLINX CAMOCTOATENIFHOE CO3JaHue (U3MUYECKOH MOJeNu, aJeKBaTHOW YCIOBUIM
3a/1a4H;

NOHMMaHWe (HU3MYECKUX OCHOB M NPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHHUS HA OKPYKAIOILIYIO CPENY;

OBIIQJICHUE METOJAMH CAMOCTOSITENIbHOTO TIUIAHMPOBAHWS H  TPOBENEHUS  (PU3HUYECKHX
9KCIIEPUMEHTOB, aHAJIM3a M HWHTEPIPETalud WHPOPMAIMU, ONPEICICHHUs JIOCTOBEPHOCTH
HOJTY4EHHOTO Pe3yJIbTara,;

CO3JJaHME YCJIOBUHA JJIsI Pa3BUTHS YMEHHH MPOEKTHO-HCCIIEIOBATENBCKON, TBOPYECKOM
NEeSITETTLHOCTH.

Ha wusyuenue ¢usuku (0a30BbIH ypOBEHb) Ha YpOBHE CpeaHEro oodimiero oOpa3oBaHMS
otBoautcst 136 dacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
Jaca B HEJICITIO).

[Tpennaraemslii B mporpamme 1o (pu3MKe nepeyeHb JabopaTOPHBIX U MPAKTHYECKUX padoT
ABJIIETCS PEKOMEH/IOBAaHHBIM, YUMTENIb JeJIaeT BBIOOP MpPOBEACHMs J1a0OpAaTOPHBIX paboT U
OTIBITOB C YUETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaromuxcs.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue ydebHoro mpenmera «®Pu3nKa» Ha YpPOBHE CpPEIHEro OOIIEro oOpa3oBaHUs
(6a30BBIf  YpPOBEHB) JIODKHO  OOECHEYHUTHh  JIOCTHXKEHUE  CIEAYIOIIUX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yNabTaThl OCBOCHHS yuyeOHOro mnpeamera «Du3uKa» TOJKHBI OTPaXaTh
TOTOBHOCTh M CIIOCOOHOCTb OOYYalOLIMXCS PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON II€HHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUI, COOTBETCTBYIOIMX TPATUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILECTBa,
paclIMpeHHe KU3HEHHOTO OIbITa U ONbITa JAESITEIbHOCTH B IPOLECCE peaau3alid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh  TPAKIAAHCKOM TO3WIMU  OOYy4aoImIerocsi KaKk aKTUBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;



MPUHATHE TPAJAUIIMOHHBIX OOIIEYEITIOBEYCCKUX TYMAaHUCTHYECKUX M JIEMOKPATHYECKUX
IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JACSTENbHOCTh B HHTEpEcax TIpa)kIaHCKOro OOIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aINH;

YMEHUE B3aMMOJIEUCTBOBATh C COLMAJIbHBIMM HWHCTUTYTAMH B COOTBETCTBUHM C HX
GYHKIUSAMEI U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHO! U BOJOHTEPCKOM EATEIBHOCTH;
2) 1aTPUOTHYECKOI0 BOCIIUTAHUS:
c(OpPMHPOBAHHOCTH POCCUHUCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTHIKEHUSIM POCCHUICKUX
yu€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:
c(hOopMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STHUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMI0 U IMPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSCh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH YYEHOTO;

OCO3HAHHE JIMYHOTO BKJI/Ia B IOCTPOCHUE YCTOMYHUBOTO OYIyIIETO;
4)3cTEeTHYECKOr0 BOCIIUTAHUS:

9CTETUYCCKOC OTHOIICHHUE K MUPY, BKIIOYad 3CTCTUKY HAYYHOI'0O TBOPYCCTBA, IIPUCYILICTO
¢buznueckoil Hayke;

S) TPy10BOr0 BOCIIUTAHUSA:
UHTEpEC K pa3Iu4HbIM cdepaM NpoPecCUOHAIbHON JAESITeNbHOCTH, B TOM YHUCIE
CBSA3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymymIeit

Mpo()eCCUU U PeaTn30BbIBATh COOCTBEHHBIEC )KM3HEHHBIE TUIAHBL;

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMoOOpa3oBaHUIO B 00JacTH (PU3MKU HA
MPOTSKEHUH BCEU KU3HU,

6) 7K0JIOrHYEeCcKOro BOCIUTAHMS

c(OpMUPOBAHHOCTh HIKOJIOTMUECKON KYJIbTYpbl, OCO3HaHHE TIJIO0AJBHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;

IJIAaHUPOBAHUC U OCYHICCTBJICHUC JehcTBUIL B 0pr>i<a}01uel71 cpcac Ha OCHOBC 3HAHUA
Henen YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUYCCTBA,

paclMpEHHUE OMbITa JEATEJBHOCTH OKOJOTMYECKOM HANPABIEHHOCTH HAa OCHOBE
MMEIOIINXCS 3HAaHUH 0 (PHU3HMKe;



7) HEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTh  MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3HYECKON HAYKHU;

OCO3HAaHUEC I€EHHOCTHU HayQHOﬁ ACATEIIBHOCTH, TOTOBHOCTD B ITPOLECCE M3YUYCHUA (1)I/I3I/IKI/I
OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIIbCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B I'PYIIIC.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/bHBbIE YHHBeEPCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJoruueckue geiicTBUA:

CaMOCTOATENIFHO (POPMYIHPOBAaTh U AKTyalIM3UpOBaTh IPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OIPECACIIATh LHECINU ACATCIbHOCTH, 3aaBaTh IIApaMCTPbl U KPUTCPHUU UX JOCTUKCHUA,
BBIABJIATH 3aKOHOMEPHOCTH U ITPOTHBOPEUMA B paCCMATPHBACMBIX (1)I/I3I/I‘-ICCKI/IX SABJICHUAX

pa3pabarbeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHATN3a UMCIOIIMXCS MaTePHAIbHBIX
Y HEMaTEPHUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBLI B JCATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PE3YJIbTATOB LCIIAM,
OLOCHUBATL PUCKHU MOCIIEACTBUM JCATCIIbHOCTH,

KOOPJAMHHUPOBATh M BBINONHATH pabOTy B YCJIOBHUSIX pEalbHOTO, BHUPTYaTbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

paSBI/IBaTI) eraTI/IBHOC MBINIJICHUC HpI/I pGHIeHI/II/I JKN3HCHHBIX HpO6J’I€M.
Ba3oBbIe nccienoBaTeLCKHeE AeliCTBUSA:

BJIAJ€Th HAayYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMH IMOHATUAMU M MeToJaMM (hru3HyYecKon
HayKH;

BJIa/IETh HaBbIKAMHU Y4e€OHO-HCCIIEIOBATENIbCKON M MPOEKTHOM AESITEIbHOCTH B 00JIaCTH
(¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METO/IOB PELIeHMs 3a1a4
(bu3nUecKoro conepkaHusl, IPUMEHEHHIO Pa3JINYHbIX METO/I0B MIO3HAHMS,

BIQJIETh BUJAMH JESITEIHHOCTU IO TOJYYCHHUIO HOBOTO 3HAHUS, €0 HHTEPIpETaIuH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYyalldsX, B TOM YHCIE MPH
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH,

BBIBIIATH IIPUYMHHO-CJICACTBEHHBIE CBS3M W AaKTyalM3UpOBaTh 3aj1ady, BbIIBUIaTh
TUIIOTE3y €€ pELICHHs, HaXOAUThb apryMEHThl I JI0KA3aTEeNbCTBA CBOUX YTBEP)KICHHI,
3a/1aBaTh IapaMETPhl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATD MOJIYUYCHHBIC B XOAC PCHICHUSA 3a/]a4d PE3YyJIbTAThl, KDUTUYCCKU OLICHUBATDH
HUX JOCTOBCPHOCTD, IIPOTrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUSAX;



CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON NESTEIHHOCTH, B TOM
YHCclie IPU U3YYeHUU (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsM, OL€HUBATh IPUOOPETEHHBIHN OIIBIT;

YMETb IIEPEHOCUTh 3HAHUSA MO0 (PU3UKE B IPAKTHUECKYIO 001aCTh XKU3HEACATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEJUIaraTb OPUTHHAIbHbIE TOJXObl U PELICHMUS;

CTaBHUThH NPOOJIEMBI U 33]]a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PELICHHUS.

Pabora ¢ unopmanmeii:

BJIAJI€Th HaBbIKAMU IOJIydyeHHs] MHGOpMaLUU (U3UUECKOro COJEpPKAHUSA U3 HCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOATEIbHO OCYILECTBIATh IOMCK, AaHAJIU3, CHUCTEMATH3aLUI0 MU
MHTEpHpeTalnio HHPOPMALIUU PAa3IMUHBIX BUJIOB U (OPM IpEJICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALIUH;

UCIOJIb30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTUH B
pPELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIaHU3ALMOHHBIX 3aJady C COOJIIO/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOrO COJEepXkKaHUA B PA3IMYHbIX (dopMmaTax c yu&€ToM
Ha3HayeHus: uH(QOpMalUMKW M LEJNEeBOM ayAUTOPUHM, BbIOMpas ONTHUMalbHYIO (opmy
IIPEJICTaBICHUS] U BU3YyaIU3al1H.

KoMMyHuKaTHBHBIC yHHBeEpcaabHbIe y4eOHbIE JeHCTBHSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh NPCANOCBIIKHU KOH(bJ'H/IKTHBIX CI/ITyaIII/Iﬁ U CMATYaTh KOH(i)J'II/IKTI)I;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJb30BAaHHEM SI3BIKOBBIX
CPE/CTB;

MMOHUMATh U UCIIOJIB30BaTh IIPCUMYILCCTBA KOMaHIHOH 1 I/IH,[[HBI/I,Z[yaHBHOﬁ pa60TBI;

BbIOMpaTh TEMATHKy M METOJIbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJOI'0 4JIeHA KOJUIEKTUBA;

MPUHUMATh LEIU COBMECTHOM JESATENBHOCTH, OPraHU30BbIBATH W KOOPIAMHUPOBATH
JIEUCTBUS MO €€ TOCTUKEHMIO: COCTAaBIIATH IUIAH JEHCTBUH, pACIpPENeNATh POIU C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/Ia M KAXJIOTO YYaCTHHKA KOMaH/bl B OOIIMI pe3yabTar
10 pa3paboTaHHBIM KPUTEPHSIM;



npejiaraTh HOBBIE NMPOEKTHI, OLIEHWBATh HJEU C IMO3ULMK HOBHU3HBI, OPUTHHAILHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECCTBIATE IIO3UTUBHOC CTPATECIHYCCKOE IIOBCACHUC B PA3JIMYHBIX CHUTyallUAaX,
MMPOSABJIATE TBOPYCCTBO U B006pa)KeHI/I€, OBITh WHUIUMAaTUBHBIM.

PerJ'[ﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁHble JeicTBUA
CaMoopraHmaunﬂ:

CaMOCTOSITEJIbHO OCYLIECTBIIATh I[103HABATEIbHYIO NEATEIbHOCTh B 007acTH (U3MKU U
ACTPOHOMMH, BBISBIISATH MTPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACUYETHBIX M Ka4yeCTBEHHBIX 3a]ady, IUIaH
BBIITOJIHEHUS] MPAKTUYECKOM paboThl ¢ Yy4YETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

J1aBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

pacuiupiaATb paMKHU y‘l€6HOl"O npeaAMETa Ha OCHOBC JIMYHBIX Hpe,Z[HOIITeHHI;'I;

Jie7IaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, Oparb Ha ce0si OTBETCTBEHHOCTH 3a
pernieHue;

OLICHUBATh [IPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSBICHUIO HPYIULUM B 00gacTu  (U3MKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHbII YPOBEHbD.

CﬂMOKOHTpOJIb, IMOLUHMOHAJIbHBIA HHTEJLJIEKT:

JaBaTb OLCHKY HOBBLIM CHUTYyallMsAM, BHOCHUTH KOPPCKTHBBI B JACATCIbHOCTH, OLICHUBATDL
COOTBETCTBUC PCIYJIIbLTATOB LECIIAM;

BJIaJACTh HaBBIKaMU MO3HABaTEILHOMI pe(bneKcm/I KaK OCO3HaHHs COBCPIIACMBIX I[CflCTBI/IfI
W MBICJIUTCIIBHBIX MTPOLIECCOB, UX PE3YJILTATOB U OCHOBaHI/Iﬁ;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU [T OLIEHKH CUTYallMM, BEIOOpa BEPHOT'O pEeIIEeHUS;
YMETB OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEILICHHUS 110 UX CHUKECHHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€E PE3YJIBTATOB JIEATEIBHOCTH;
MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.

B nporecce nocTimkeHust TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS IPOrpaMMBbI MO (DPU3HKE IS

YPOBHsI cpefHero olImiero o0pa3oBaHus y O0yYarOMIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
WHTEJJIEKT, MPEANOoIaralonui chopMUPOBAHHOCTD:



CaMOCO3HaHUSsI, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSHUE,
BHJICTh HAIPABJICHUS Pa3BUTHSI COOCTBEHHOM AYMOIMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ceOe;

CaMOpPEeryjInpoBaHusd, BKJIIOYAarOIICro CaAMOKOHTPOIJIb, YMCHUE IIPpUHUMATDb
OTBETCTBEHHOCTh 3a CBOE IIOBCICHHUC, CIIOCOOHOCTH aaanTupoBaTbCd K OSMOLNUMOHAJIBHBIM
HU3MCHCHUAM U IIPOABIIATD FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY,

BHYTpeHHeﬁ MOTHUBAII1H, BKJ'IIO‘laI-OI_HCﬁ CTPEMIICHUEC K AOOCTHXKCHUIO ILECIHM H YCIIEXY,
ONTUMU3M, MHUIIUATHUBHOCTb, YMCHUC I[eﬁCTBOBaTB nCxoasa nu3 CBOMUX BOSMO)KHOCTCﬁ;

OMIIaTUu, BKJHO‘-IaIOIJ_[eﬁ CIIOCOOHOCTH ITOHHMATh SMOIHUOHAJIIBHOC COCTOAHUC [IPYTUX,
YUYUTBIBATH €TI0 IMPHU OCYHICCTBJICHUA OGH_IGHI/ISI, CIIOCOOHOCTB K COYYBCTBUIO U COIICPCIKUBAHUIO,

COMaJIbHBIX HAaBBIKOB, BKJIIOYAIOIIIMUX CIIOCOOHOCTh BBICTpanBAaTh OTHOLICHUA C APYIUMHU
JIFOAbMU, 336OTI/ITBCH, IIPOABJIATE HHTEPEC U paspCliaTh KOH(l)J'II/IKTBI.

HPEIMETHBIE PE3YJIbTATDBI

K konny o6yuenus B 10 kiacce npeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJb U MECTO (DU3UKH B (POPMHUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JNeITEeIILHOCTH JIFOICH;

YUNTBHIBaTh TPaHULbl MPUMEHEHUS H3YYEHHBIX (QU3MYECKUX MOJENe: MarepuajbHas
TOYKa, MHEepLHalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHHMsI Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOYECUHBIM AIEKTPUUECKUHM 3aps]l IPU pELICHUU
du3nueckux 3anay;

pacrio3HaBaTh (hU3MYecKHe sIBJICHUS (TPOLECCh) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYIAPHO-KUHETUYECKON TEOPUHM CTPOCHUS BEILECTBA U DJIEKTPOJUHAMHUKMU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHHOE [BUKEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, HWHEpIUs, B3auMojedcTBue Ten, anpdys3us, OpOoyHOBCKOE
JABVKCHUC, CTPOCHUC )KI/II[KOCTGﬁ n TBép)II)IX TE€JI, UBMCHCHUC 00BéMa TENI IIpru Harp€BaHuHU
(oXxJaXKJIeHUH ), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACH CAIMs, TUIaBJIeHne, KpUCTaJUIU3aus,
KHIICHUEC, BJIAXKHOCTHL BO34YyXad, IOBBIMICHUC HABJICHHA Tras3a IPU €ro Harp€BaHMU B 3aKPbITOM
CcoCyJle, CBA3b MEXIY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, DJIEKTPU3ALMS TEll,
B3aUMO/ICVICTBUE 3apsI0B;

ONKCHIBaTh MEXAaHMYECKOE IBUKEHHE, HCIONb3Yys (U3HUECKHE BEJIWYUHBI: KOOPAMHATA,
yTh, NEpEMEILICHHE, CKOPOCTh, YCKOPEHHE, Macca Tejaa, CHJla, MMIIYJILC Tella, KHHETHYECKast
SHEprusi, NMOTEHIHMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIHYUH, HX
0003Ha4YeHHs U €IMHUIIbI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C ApYTUMH BEJIMUYUHAMM,

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHMS, MCIONb3YS
¢usznueckue BEIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHeprus
XAOTUYECKOTO JIBUJKEHHUS MOJIEKYJ, CPEJHEKBaApaTU4YHas CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, padora raza, Kod()(PUIMEHT MOJIEe3HOro IEHUCTBUS TEIMJIOBOIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIIBHO TPAKTOBATh (DU3MYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,



uxX o0003HaueHUd H CAMHUIIbI, HaXOAUTb (I)OpMy.]II:I, CBA3LIBAIOIIUC JAHHYIO (bH3quCKYIO
BCJIIMYMHY C APYTUMH BECIUYMHAM,

ONKCHIBATh H3yYEHHBIE JJIEKTPUUYECKHE CBONCTBA BEIIECTBA M AJIEKTPUUYECKUE SIBICHUS
(mporiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: ANEKTPUUYCCKUUN 3apsill, dJIEKTPUUIECKOEe TOJIE,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, PAa3HOCTh IOTEHIHAIOB; IPU ONUCAHUHM IPABHIBHO
TPAKTOBATh (PUIUYCCKUI CMBICT HWCIONB3YEMbIX BEJIWYUH, WX OOO3HAUYCHUS W CIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIUUMHY C IPYTUMU BETUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKUE IPOLECCHl M SIBICHUS, UCHOJb3ysd (DU3MUYECKHE 3aKOHBI U
INIPUHLMUIIBL: 3aKOH BCeMHUpHOro TtsArorenus, I, Il u Il 3akonsl HbroToHa, 3aKOH coXpaHeHUs
MEXAHUYECKOM DHEPIuM, 3aKOH COXPAHEHMs HMITYJIbCa, IPUHIUI CYIIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUsl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KMHETUUYECKYIO TEOPUIO CTPOCHHUS
BEUICCTBA, IAa30BbIE 3aKOHBI, CBA3b CPEAHEH KHHETUYECKOM HSHEPrUHM TEIIOBOIO JBM)KECHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsija, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE IPUHLIUIIBI AEUCTBUS MALUH, TPUOOPOB U TEXHUUYECKUX YCTPONCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITIOJHATh JKCIEPUMEHTBI IO WCCIEAOBAHUI0 (DU3MYECKHX SIBICHUH W IPOIECCOB C
UCIIONIb30BAaHWEM TMPSAMBIX W KOCBEHHBIX H3MEpeHuil, Mpu dSToM  (HOpMyIHpOBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NpPSIMbIE M KOCBEHHbIE HM3MEPEHUS (DU3MUECKUX BEIUYUH, MHPU ITOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 M3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NUYECKUMHU BETUYNHAMHU C UCITIOJIb30BAaHUEM MPSIMBIX
U3MEpEeHUl, MpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh pe3yibTaTbl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYMH B BUAE Tabmuu u rpadukoB, AenaTh BBIBOABI IO
pe3yibTaTaM UCCIIE0BaHuUS;

coOuo/iaTh MpaBwia 0€30MacHOTO TpyJda MpH NPOBEICHUM HCCIEAOBAaHUI B pamKax
y4eOHOrO0 JKCIIEpUMEHTA, Y4YEeOHO-UCCIIENOBATENIbCKOM M TMPOEKTHOW JESATENbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (HU3MYECKOM MOJENbI0, HCIOIb3Ys
¢buznyeckue 3aKOHbl M MPUHILIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/la4M BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOIMMbIE JUIs €€ pelIeHHMs,
MIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyU€HHOTO 3HAaUeHUS (PU3NUeCKOi BETHUNHBI,

pemath KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTHUBOPEUMBYIO IIEMOUKY
pPacCyXJIEHUI ¢ OTIOPOH Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

WCIIOJIh30BaTh TMPU PEIICHWH YYeOHBIX 3a7ad  COBPEMEHHBbIE HH(GOPMAIIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHHUS Y4eOHOU W
HAyYHO-TIOMYJSIPHOW HWH(OPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOTy4aeMyro HH(OpMALIHIO;



NPUBOJIUTH MPUMEpPHl BKIIaZa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKe B IOBCEIHEBHOM JKM3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3]I0pOBbsI U COOJIIOJICHHUS HOPM SKOJIOTHYECKOT0 IOBE/IEHUS B OKpYXKarolleil cpene;

paboTaTh B rpymIe ¢ BHIMOJIHEHUEM PA3IMYHbBIX COL[MAIBHBIX POJIEH, IUIAaHUPOBATh paboTy
TPYMNIbI, palMOHAIBFHO paclpeneiiarTh OOf3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJ€KBAaTHO OLIEHUBATh BKJIAJ KAXKJIOTO U3 YYACTHUKOB IPYIIIBI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K xonny o0yuennss B 11 kiacce mpeaMeTHble pe3yJibTaTbl Ha 0a30BOM YPOBHe
JAOJIKHBI OTPa’KaTh ¢(POPMUPOBAHHOCTH Y 00y4YAIOIIMXCSl YMEHHIA:

JeMOHCTPUPOBATh Ha MPHUMEPax pojb U MECTO (U3MKUA B (POPMUPOBAHUH COBPEMEHHOM
HAay4yHOW KapTUHBI MHMpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TE€XHOJOIHH, B IPAKTHYECKON
JeSITeTLHOCTH JIFO/ICH, IEIOCTHOCTD U €IMHCTBO (PM3UUECKON KAPTHHBI MUPA;

YYUTHIBATh TPAHUIBl TMPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCUHBIH
JNIEKTPUYECKUN 3apsifl, Jyd CBETa, TOYEYHBIM MCTOYHUK CBETa, SJCpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a1a4;

pacnio3HaBaTh (U3NYCCKUE SBJICHHS (MPOILECCh) U OOBSACHATH UX HA OCHOBE 3aKOHOB
JIEKTPOJMHAMUKHA ¥ KBAaHTOBOU (DM3HMKH: AJIEKTPUUECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHAYKIHS, JCWCTBHE MArHUTHOTO IIOJII Ha MPOBOAHHK C TOKOM W JIBIDKYIIUKCS 3apsi,
AIIEKTPOMArHUTHBIEC KOJIeOaHUs U BOJHBI, IPSMOIUHEIHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
nperomiieHue, WHTephepeHnus, audpakius W TMOJSIPU3ANUAS CBETa, JTUCIEPCHUS CBETa,
doroanekrpudeckuit 3¢ dekt (poroaddexr), cBeToBOE NaBleHNE, BOZHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0PO/JIa, €CTECTBEHHAS U ICKYCCTBEHHAS PAINOAKTUBHOCTD;

ONKCHIBATh M3YyUEHHBIE CBOICTBAa BeElIECTBA (DJIEKTPUUECKHE, MArHUTHBIE, ONTHUYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPEI) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLECCHI),
UCHONB3YSl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPUYECKOe
HaNpPsDKEHUE, JIEKTPUUECKOE COITPOTUBIIEHUE, PAa3HOCTh MIOTEHIMAIOB, dJIEKTPOABUKYILAsI CUIIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHsl 3JIEKTPUUYECKOT0 M MarHUTHOTO MOJeH, MephoJ M 4YacToTa KosieGaHWil B
KoJ1e0aTeJIbHOM KOHTYpE, 3apsij U CHjla TOKa B MPOIECCe TAPMOHMYECKUX AJIEKTPOMAarHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYEeCcKas CWia JIMH3BI, MPU ONHCAHUU MPAaBUIBHO
TPaKTOBaTh (PU3NYECKUI CMBICI HCIONb3YEMbIX BEJIWYUH, MX OOO3HAYEHMS] M €IUHUIBL,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C APYTUMH BETHUYUHAMU;

ONHKCHIBATh M3y4YCHHBIE KBAHTOBHIC SIBIICHUS U TPOLECCHI, HCHOJIb3Yyd (U3NUYECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA, DHEPIUs U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX SJep, MPU ONHUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs |
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIISTH 3HaUeHUE (PU3UUECKON BETUYMHBI;

AHAJIN3UPOBATH (1)I/I3I/IquKI/IC MponecCbl U SABJICHUS, HCIIOJIb3YS (I)I/I3I/I‘{eCKI/IC 3aKOHBI H
IMPUHIMUIIEL: 3aKOH OMa, 3aKOHBI MOCJICAOBATCIBHOI0O MW MAapalyICJIbBHOTO COCAWHCHUA



IIPOBOJHUKOB, 3akOH JDkoyms—JIeHna, 3aKOH JJIGKTPOMAarHUTHOM MHIYKLUH, 3aKOH
IPSMOJIMHEHHOTO PACIpPOCTPAaHEHUsI CBETA, 3aKOHbI OTPAKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHEe OHHITEHHAa I (oTodh(deKTa, 3aKOH COXpPaHEHUS JHEPrUM, 3aKOH
COXpaHEHMsI HMIYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOT'0 4YMCIa, MOCTynaThl bopa, 3aKOH paJuOaKTUBHOTO paclajaa, MpUH 3TOM pPA3IUYaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4eCKOE BbIPA)KEHUE W YCIIOBHs (TpaHULBL,
00jacTi) IPUMEHUMOCTH;

ONpEeNEsATh HAMpPaBJICHUE BEKTOpAa WHIYKLUHUM MArHUTHOTO IOJISI MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenna;

CTPOUTH U OIIUCBHIBATDH I/I306pa)KCHI/Ie, COo31aBa€MoOC€ IJIIOCKHUM 3€PKAJIIOM, TOHKOM JIHHSOI;'I;

BBIMOJHATh JKCHEPUMEHTHI IO HCCIEAOBaHUI0 (PU3MYECKHX SIBICHUI U IPOLIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpEHHil: mpu dSToM  (HOopMyIHpoBaTh
npobnemy/3agady M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO0 000PYAOBaHUS, TPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh NPSMbIE M KOCBEHHbIE M3MEpPEHHUs (U3MUECKUX BEIUYHH, IPH STOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCOO HM3MEPEHHS M HCIOJIb30BAaTh M3BECTHBIE METONBI OICHKU
MOTPENIHOCTEeNH U3MEPEHMUIA;

UCCIIEI0BaTh 3aBUCUMOCTH (PU3MUYECKUX BEIMUYUH C MCIIOJIb30BAaHUEM MPSIMbIX U3MEPEHUN:
IPA 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHPOBaTh PE3yNbTAThl MOJIYYEHHONH 3aBHCHMOCTH
¢u3nyeckux BEIMYMH B BHAE TaOmUI W TpaduKoB, [AenaTh BBIBOABI 10 pe3yibTaTaM
UCCIIEI0BAHMS;

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH NPOBEACHUM HCCIEIOBAaHUM B pamKax
y4eOHOrO0 SKCIIEPUMEHTA, Y4eOHO-UCCIEOBATENbCKOM M TMPOEKTHOW JESATENIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOT0 000PYAOBaHUS;

pemiath pacu€THbIE 33Jayd C SIBHO 3aJaHHOM (U3MYECKOM MOJENbI0, HCIOIb3Ys
¢du3nyeckue 3aKOHbI M MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4 BHIOUpATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
IPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3MUECKON BEIUYUHBI;

peiiaTb KA4YCCTBCHHBIC 3aJa4M: BBICTpAWBATHL JIOTHUYCCKU HCEIIPOTHBOPCUYHMBYIO ILCIIOYKY
paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha U3YYCHHLIC 3aKOHbI, 3dKOHOMEPHOCTU U q)HSI/II-IeCKI/Ie SIBJICHUA

UCIIONB30BAaTh TMpPHU pEIIeHHH YYeOHBIX 3a7ad COBPEMEHHbIE HWH(GOPMAIMOHHbBIE
TEXHOJIOTUH ISl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAIMU M TPEICTaBICHHUS Y4eOHOU W
HAayYHO-TIOMYJISIPHOW HWH(POPMAINK, TOJYyYEHHONW U3 Pa3IWYHBIX HCTOYHHUKOB, KPUTHYECCKHU
aHATM3UPOBATH MOTydaeMyro HH(OPMALIHIO;

0OBACHATH IMPUHIUIIBI JeicTBUS MalInH, HpI/I60pOB N TCXHUYCCKUX yCTpOfICTB, pa3iinviaTtb
YCII0OBHA UX 0€30IaCHOTO HCIOIL30BaHHUSA B HOBC@)IH@BHOﬁ KU3HU,

MPUBOJIUTH MPUMEpPHI BKJIaZa POCCUMCKUX U 3apyOeXHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCTIOJIF30BaTh TEOPETUYECKUE 3HAHWS 10 (HU3MKE B TIOBCEIHEBHOW IKH3HH IS
obecrieueHust 0€30MaCHOCTH TIPU OOPAIICHUH C MPUOOPAMH U TEXHUYECKUMH YCTPOUCTBAMH, JIJIsI
COXpPaHEHHs 3]I0POBbsI U COOIIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTh B IpyIIie ¢ BHIMOJIHEHUEM PA3IMYHBIX COLMATBHBIX POJICH, MJIAHUPOBATH PAOOTY
TPYIIbI, PalMOHAIBLHO paclpelneNaTh OOS3aHHOCTH W IUTAHUPOBATh JICATEIILHOCTH B
HCCTAHAAPTHBIX CUTYyalUAX, aACKBATHO OLICHUBATHL BKJIAJ KaXAOTO0 M3 YYAaCTHHUKOB I'PYHIILI B
peIIeHHEe paccMaTpUBacMOi IPOOIIEMBI.

COAEPXAHUE OBYUYEHUSA
10 KJIACC

Pa3znen 1. ®uzuka n METOAbI HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o npupone. Haydnesle MeToasl MO3HaHUsA OKpyXKaroumero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLECCE TTO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.

MOI[GJ'II/IpOBaHI/IC (1)I/I3I/I‘I€CKI/IX SIBJICHUHN H IIpoHIecCCoOB. Hay‘IHbIe rurnoTe3bl. OU3NYECcKue
3aKOHBI 1 TCOPHHU. rpaHI/II_IBI IMPUMCHUMOCTHU (1)H3H“I€CKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBUA.

Ponp u mecto ¢u3uku B (QOPMUPOBAHUU COBPEMEHHOW HAy4yHOW KapTUHBI MHpa, B
IPAKTUYECKOHN AESATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHaoroBbie ¥ MU(PPOBBIC U3MEPUTEIIBHBIE TIPUOOPHI, KOMIIBIOTEPHBIC TATUHKH.
Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe paBmkeHHE. OTHOCUTENBHOCTb MEXAaHHYECKOro JBmkeHus. Cucrema
orcué€ra. Tpaekropus.

HepeMemeHHe, CKOpPOCTb (cpe,uHsm CKOpPOCTb, MI'HOBCHHAsA CKOpOCTL) U YCKOPCHHUC
MaTepI/IaJ'IBHOI\/’I TOYKH, UX MPOCKIOHWU Ha OCHU CHCTCMbI KOOPpAWHAT. Cnoxenue HepeMGHIeHI/II\/’I u

CJI0’)KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpPEHHOE NpsSMOJUHEHHoe ABWKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobomHoe majienne. Y CKopeHrue CBOOOTHOTO TaCHUSI.
KpuBonnHueiiHoe nBukeHHE. JIBI)KEHHE MAaTEpUANbHOM TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOZYJI0 CKOpPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m

gacTtoTa obparnienus. L{eHTpocTpeMUuTenbHOe YCKOPEHHE.

TexHudyeckue yCTpOMCTBA U IPAKTHUYECKOE IIPUMEHEHHE: CIIMIOMETpP, JBHIKECHUE
CHaps0B, LICTIHbIE U PEMEHHBIE NTEpEIadH.

Jlemoncmpayuu



Mogens cucteMsl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XaPaKTEPUCTUK IBHKEHUS.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIIOIb30BAaHUEM IIPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3yX€ U B Pa3PEKECHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOr0 O] YIIIOM K TOPU30HTY M TOPH30HTAIIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaAECHUs.

Hanpasienue cKOpoCTH IIPH IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenne HepaBHOMEPHOTO IBM>KEHUS C LIEJIBIO ONPEAEICHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY — HYyTSAMH,  HPOMACHHBIMH  TEJIOM 34
IIOCJICIOBATENIbHBIE PABHBIE IPOMEXKYTKHM BpPEMEHU IIPU DPABHOYCKOPEHHOM JBW)XXCHHH C
HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyenune nBUKEHUS MIAPUKA B BI3KOU KUJKOCTH.

N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FrOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunumn otHocuTenbHOCTH ['anuned. [lepBbiit 3akoH HeroToHa. MHEpIManbHbIE CUCTEMBI
oTcuéra.

Macca tena. Cuna. Ilpunnun cynepnosunuu cun. Bropoit 3akoH Herorona i
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HbloTOHA JI711 MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

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

Tpenue. Buabl TpeHus (mokos, ckojibkeHHs, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJbXEHUs U cuia TpeHus nokos. Koapounuent tpenus. Cuna conpoTUBIIEHUS
IIPY IBUKEHHUHM TENa B )KUAKOCTU WM rase.

HOCTyrIaTeJ]LHOC " BpalllaTCJIbHOC ABUXKCHUC a0COJIFOTHO TBépI[OFO TCI1a.

MoOMEHT CHIIBI OTHOCHUTEIBHO OCU BpameHus. [lmedo cuiibl. YcaoBusS paBHOBECHS
TBEPIOTO TeJA.

Texuudeckue YCTpOﬁCTBa U MPAKTUYCCKOC TMPUMCHCHUC: IMOAIINITHUKH, ABHUKCHUC
HNCKYCCTBCHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBieHne nHEpLHH.



CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrnosxxeHue cuil.

3aBUCUMOCTh CUJIBl YIIPYTOCTH OT Ae(opmMaruu.

HeBecomocts. Bec Tena npu yckopeHHOM NOABEME U TaJICHUH.
CpaBHeHUE CUJI TPEHUS TIOKOS, KAaU€HHsI U CKOJIbKEHHUS.
VYcnoBus paBHOBecUs TBEPAOro Tena. Busl paBHOBECHS.
Yuenuueckuii sxcnepumenm, rabopamophule pabomul
N3yueHnue aBuxeHUs OpycKa 10 HaKJIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HHKAIOUIMX B MPYKHHE M PE3UHOBOM
oOpa3iie, oT ux aedopMaIruu.

HccnenoBanue yciioBUi paBHOBECHUS TBEPIOTO TeJa, UMEIOIET0 OCh BPAIICHHUS.
Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

I/IMHYJ'IBC MaTepHaHBHOﬁ TOYKHU (Tena), CUCTCMbI MaTCPUAJIbHBIX TOUYCK. I/IMHy.]'ILC CHJIBI U
HN3MCHCHHUEC UMITYJIbCA TCJIA. 3aKkoH COXpPaHCHUS UMITYJIbCA. PeakTuBHOE ABMKECHUE.

Pabora cunel. MOIIHOCTE CHUIIBL.

Kunernyeckass sHeprus MarepuaabHOM TOukH. Teopema 00 M3MEHEHMM KHUHETUYECKOU
DHEPTHH.

[TorenunanbHas 3Heprus. [loTeHnanbHas sHeprus ynpyro 1eopMUpPOBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

HOTGHI_II/IaHBHBIe N HCIIOTCHIMAJIBHBIC CHIIBI. CBs3b pa6OTH HCIIOTCHIUAJIBHBIX CHJI C
M3MEHCHHEM MEXaHHISCKOM SHEPTHUU CUCTECMBI TCIIL. 3aKkoH COXpaHCHUMA MEXaHUYECKOI OHCPTIHH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOAOMET, KONEp, NMPYKUHHBIN
MIACTOJIET, BUKEHNE PAKET.

Jlemoncmpayuu
3aKOH COXpaHEHUs UMITYJIbCa.

PeakTtuBHOE ABMKEHUE.



[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO M 00paTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3ydeHrne aOCONOTHO HEYNPYroro yjaapa C IMOMOIIBI0 JBYX OJWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI ¢ M3MEHEHUEM MEXaHMYECKONW SHEpPruu Tella Ha
pUMepe pacTsHKEHHs] PE3MHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pM3uKa 1 TEPMOAMHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPHH M UX OMBITHOE 0OOOCHOBAHUE.
bpoynosckoe gaBuxkenue. Juddysus. XapakTep ABMKEHHUS UM B3aUMOJICHCTBUS UYaCTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUIKOCTEH M TBEPABIX Tel W OOBICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pa3mepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrosinHast ABorazapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uaeanbHOoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOpUu
ueanpHOro ra3a. AOCONIOTHasg TemIiepaTypa Kak Mepa CpeJHell KHHETHUYECKOH SHEepruu
TEIJIOBOTO JBWKEHMs dactul rasa. [llkama temneparyp KensBuHa. ['a30Bple 3aKOHBI.
VYpaBuenue MenneneeBa—Knaneiipona. 3akon JlanpToHa. M3omponecchl B HaeaIbHOM rase c
MIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'paduueckoe MpeicTaBiIeHHe U30IIPOLIECCOB: U30TEPMA,
u30xo0pa, nzobapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITEl, OKa3bIBAIONIUE JUCKPETHOE CTPOEHWE BemecTBa, (OoTorpapuu  MOJIEKYI
OpPraHUYECKUX COETMHEHMII.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mopens onbiTa [lITepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOJICHCTBUS.
Mogenb, UITIOCTpUpYIOLas MPUPOY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnBIThL, WJUTIOCTPUPYIOILIUE YPABHEHUE COCTOSHUS UJ1€aJIbHOTO T'a3a, U30IPOLIECCHI.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

OmnpeneneHre Macchl BO3IyXa B KJIACCHOM KOMHAaTe Ha OCHOBE H3MEpeHUil o00bhéMa
KOMHATBI, JaBJICHHS U TEMIIEPATyphl BO3/1yXa B HEH.



HccnenoBanne 3aBUCMMOCTH MEXKy ITapaMETPaMU COCTOSIHUS Pa3peKEHHOIO Ta3a.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamuueckass cucreMa. BHYTpeHHsA SHEpruss TEPMOJMHAMHUYECKOW CHCTEMBI U
crocoObl e€ u3meHeHus. KomauuecTBo TemaoTel U padota. BHyTpeHHss 3HEprus 0AHOATOMHOIO
UJEaIbHOr0 raza. Buael Teruionepenaun: TEIIONPOBOAHOCTh, KOHBEKLUS, U3IyUeHHE. Y AeibHas

TEIMIOEMKOCTh BEIIECTBA. KomngecTBO TENIOTH IIpu TCIuIonepeaayc.

[Tonstue 06 agmabatHoM mpouecce. [lepBbiii 3axkoH TepMmoguHamuKku. [IpuMeneHue
MEPBOro 3aKOHA TEPMOAMHAMUKHU K H301poleccaM. ['papuueckast uHTepIperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpatuMocTh NpoLeccoB B IPUPOJE.
Tennosble MauHbl. [IpyHIMIBL JelicTBUS TEMIOBBIX MaliuH. [IpeoOpazoBanus sHepruu B
TeroBeIX MamuHax. Koadduument nonesnoro aeiictust teruoBoi Mammubl. Lukin KapHo n

€ro KOS(l)(bHHI/IeHT MOJE3HOI0 JCHCTBUSL. DKOoI0orHYecKue HpO6JI€MLI TCIINIOOHCPI'CTUKMU.

TexHuueckue YCTpOﬁCTBa U IPaAKTUYCCKOC IIPUMCHCHHUEC: [IBUTATCIIb BHYTPCHHCTO
CropaHus, OBITOBOH XOJOOHUJIbHUK, KOHIUIIHUOHEDP.

Jlemoncmpayuu

V3meHeHre BHYTpPEHHEW SHEPTUM Tella IMPH COBEPUICHHH PAaOOTHI: BBUIET MPOOKH U3
OyTBUIKM IOJI AEMCTBUEM C)XaTOro BO3AyXa, HarpeBaHue 3¢Qupa B JIATYHHOH TpyOke MyTEéM
TpeHUs (BUICOAEMOHCTPAIINSA).

H3meHeHne BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelss BHYTPEHHETO CTOPaHHsl, PEaKTUBHOTO JIBUTATEIIS.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3mepenne yaenpHON TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanue u koHaeHcanus. Vcnapenue u kunenue. AOCOMIOTHAS U OTHOCUTEIbHAS
BJIQXKHOCTh BO3AyXa. HachlmeHHbI map. YaenapHas TEmioTa mapoodpazoBaHUsl. 3aBUCUMOCTD
TEeMITepaTyphbl KATICHHS OT JaBJICHUSI.

Teépnoe Teno. Kpucrammueckue u aMmop@Hbie Teaa. AHH30TPOIHUs CBONCTB KPHUCTAJLIOB.
Kunkue kpucramiasl. CoBpemMeHHble Marepuanbl. [lnaBrneHue u Kpuctamuzauus. Y aelbHas
TeruioTa miasieHus. Cyonumanus.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHu4yeckne YCTpPOWCTBA W MPAKTHYECKOE MPUMEHEHHE: TUTPOMETP MU TICUXPOMETD,

KaJIOpUMCETP, TCXHOJIOTHH IMOJIYYCHHA COBPEMECHHBIX MaTrcpuraios, B TOM YHUCJIIC
HAaHOMAaTCPpUAJIOB, © HAHOTCXHOJIOTUH.



Jlemoncmpayuu
CBolicTBa HACBHIIIICHHBIX MTAPOB.
Kurenve npu MOHM>KEHHOM JIaBJICHHH.
Crioco0bl U3MepeHUs BIKHOCTH.
Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.
JleMoHCTpanusi KpUCTaIIOB.
Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomol
H3mepeHne OTHOCUTEIHHON BIQKHOCTH BO3IyXa.
Pasnen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpuzanusi Ten. ONeKTpuueckuil 3apsa. JlBa Buga dIEKTPUUECKUX 3apsJOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOJYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. TodeuHblil 3neKkTpuUYecKuil  3apsi.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro nossd. IlpuHnmn cynepnosuunuun

ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsyKEHHOCTHU IEKTPUYECKOTO MMOJIA.

Pabora cun snexkrpocrarnueckoro mois. llorenmuman. Pa3HOCT  MOTEHIMAIOB.
[TpoBOIHUKY U AUDIEKTPUKH B JIEKTPOCTATHIECKOM TToJie. JluaekTpuueckasi MpOHUIIAeMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IIJIOCKOTO KOHJEHCATOpa. DHEprus
3apsHKEHHOTO KOHEHCATOPA.

TexHu4yeckue yCTpOMCTBA U IPAKTUYECKOE IIPUMEHEHHUE: DJIEKTPOCKOIL, JJIEKTPOMETP,
JIEKTPOCTATUYECKAs 3aIIUTa, 3a3€MIIEHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Llemoncmpayuu

VY CeTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.
B3anMopeiicTBrue HaIeKTPU30BAHHBIX TEIL.
DIIEKTPUYECKOE TT0JIE 3apSHKEHHBIX TEl.
IIpOBOIHUKY B JIEKTPOCTATUYECKOM IIOJIE.
DneKTpocTaTHUeCcKast 3allnTa.

I[I/IE)J'ICKTpI/IKI/I B DJICKTPOCTATUYCCKOM IIOJIC.



3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOMIAAu  IUIacTHUH,
pacCcTOSHUS MEXly HUMU U AUSJIEKTPUUECKOI MPOHUIIAEMOCTH.

DHeprus 3apsHyKEHHOr0 KOHJEHcaTopa.

Yyenuueckuii sxcnepumenm, nabopamophule pabomoi

H3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEKTPUYECKUHA TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOrO TOKA. MICTOUHMKHM TOKa.
Cwiia Toka. [1oCTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 1t y4acTka Lemu.

3neKTquec1<oe COITPOTUBJICHHC. VaenpHOE COIIPOTUBJICHHUC BE€HOICCTBA.
HOCJ’IG,I[OB&TCJ'IBHOG, nmapajujiCjibHOC, CMCIHIAHHOC COCINHCHUC IIPOBOAHHUKOB.

Pa6oTa QJICKTPHUYCCKOI'O TOKaA. 3aKoH I[)I(OYJ'IH—.HGHH&. MoIHOCTh QJICKTPHUYCCKOI'O TOKaA.

DNEKTPOABMKYIIAsl CUJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHHUKA TOKa. 3akoH Oma s
MOJIHOM (3aMKHYTOM ) AsiekTpudeckoit enu. Kopotkoe 3amMbIkaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPABIX METAILIOB. 3aBUCUMOCTh COITPOTUBIICHUSI METAJJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuueckuil ToK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOcTBEHHass M TpUMECHas MPOBOJUMOCTH TMOJIYHPOBOIHHUKOB.
CaoiicTBa p—n-nepexoaa. IlomynpoBoHUKOBbIE TPHUOOPHI.

DNEeKTPUYECKHI TOK B pacTBOpax M paciuiaBax d3JIEKTPOIHUTOB. DJIEKTPOIUTHYECKAs
Juccoranus. DIEKTPOIIN3.

DNEeKTpUUYECKHU TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MomHus.
ITmazma.

TexHu4eckne yCcTpoicTBa U MPaKTUUECKOE MPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHMKH TOKA, »JJIEKTPOHArpeBaTelbHbIE MPUOOPHI, SIEKTPOOCBETHUTEIbHBIC TPHOOPHI,
TEPMOMETP  COMPOTHUBIEHUS, BAKyyMHBIA JHOA, TEPMUCTOPHI U  (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

I/ISMepeHI/Ie CHUJIBI TOKA W HAIIPSIKCHU.

3aBUCHUMOCTh COIIPOTUBJICHUA MNUWIMHAPHUYCCKUX IMPOBOAHUKOB OT [JIMHBI, IIJIOIIAAU
IMOIIEPECUYHOTO CCUCHUA U MaTCpUaia.

CMemanHoe COCINMHCHHUEC ITPOBOJHUKOB.



[Ipsamoe u3MepeHue 3MEKTPOABMKYIIEH cuibl. KopoTkoe 3ambIKaHHE TallbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET0 COMPOTHUBIICHUSI.

3aBUCUMOCTh COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.
[TpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii ¥ IPOBOJAUMOCTH BO3/1yXa.
OaHOCTOPOHHSISI TPOBOJIMMOCTD AHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepeHne  3IEKTPOABMKYIIEH CHUJIbl HUCTOYHMKA TOKAa U €0  BHYTPEHHErO
COIIPOTHUBJICHHUSI.

HabGmonenue snexrpomnusa.
Me:xknpeaMeTHble CBI3H

N3yuenne kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kkiacce OCyLIECTBISETCS C Yy4€TOM
COJIEpKaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouamusi, CBS3aHHbIE C W3YYCHHEM METOJOB HAay4YHOTO MO3HAHMUS:
SBJICHHE, HAy4yHbIM (akT, TUmnore3a, (U3MYECKash BEIMYMHA, 3aKOH, TEOpus, HaOIOJCHHE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: pelieHue CHUCTEMbl  ypaBHEHUWH, JuHeiHas QyHKkuus, mnapabona,
runepooia, ux rpaQuKu U CBOICTBA, TPUTOHOMETpUYECKHEe (PYHKIUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKLIHUH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonoeusn: MexaHndeckoe JBM)KEHUE B JKUBOW mpupone, 1uddysus, ocMoc, TemI000MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIayH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBJICHUS B
JKUBOU IIPUPOE.

Xumus. AUCKPETHOC CTPOCHUC BCHICCTBA, CTPOCHUEC ATOMOB W MOJICKYJI, MOJIb BCUICCTBA,
MOJIApHasA Macca, TCIIJIOBBIC CBOMCTBaA TBép}ILIX TCII, )I(I/I}IKOCT@ﬁ U Ta30B, JJICKTPHUYCCKHUC
CBOMCTBaA MCTAJUIOB, DJICKTPOJIUTUYCCKASA JUCCONHUAIINS, I'aJIbBAHUKA.

TI'eoepaghus: BnaxxHOCTH BO3/lyXa, BETPhI, OapOMeETp, TEPMOMETP.

Texnonoeus. npeoOpa3oBaHUE JIBUKEHUN C UCIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, TOJIIMIIHUKY, HCIIOJIIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCca B TEXHHKE (pakera,
BOJOMET M Jpyrue), JBUTATEeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIyYE€HUsI COBPEMEHHBIX MAaT€pPHAIOB, B TOM YHUCIIE
HaHOMAaTEepHAJIOB, W  HAHOTEXHOJIIOTWMH,  JJEKTpOCTaTHYeCKass  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpHUHTEp, AJIEKTpOHArpeBaTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TATbBAHUKA.



11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

ITocTrosnaple MarHuThl. B3ammojeiicTBHE NOCTOSHHBIX MArHHTOB. MarHuTHOE ITIOJIC.
Bekrop marauTHONM MHAYKIMU. [IpyHIMI Cylieprio3uuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
nHaykiuu. KaptruHa TMHUNA MAarHUTHOM MHYKIIMH TOJISI TOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1oje MpOBOJHHMKA ¢ TOKOM. KapTWHa JWMHUIA HMHIYKIIMM MArHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA M 3aMKHYTOTO KOJBIEBOI'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OnbiT OpcTena. BzauMoielicTBre MPOBOJIHUKOB C TOKOM.

Cuna Ammnepa, €€ MOIyJb U HalpaBIICHUE.

Cuia JIopeHua, eé MOAYJIb MW HaIIpaBJICHHUC. I[BI/I)KCHI/IC SapH)I(GHHOﬁ qaCTUlbI B
OJHOPOAHOM MAruMTHOM II0JIC. Pa6ora cuibl HopeHua.

SIBeHME ONEKTPOMAarHUTHOM MHAYKUMHM. IIOTOK BEKTOpa MAarHUTHOW HWHAYKLHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHOW nuHAyKuuu Papanes.

BuxpeBoe anexTpuueckoe mose. DJIEKTPOJIBMXKYIIAsS CUIa MHIYKIUU B IPOBOJHMKE,
JBIIKYIIEMCS IIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio Jlenna.

NHaykTUBHOCTD. SIBICHHE CAMOUHIYKIIUH. DJIEKTPOIBMIKYINAS CHJIa CAMOUHIYKITUH.
DHeprusi MarHuTHOTO TOJISI KATYIIKHA C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckue YCTpOﬁCTBa U NOPAKTHYICCKOC TPHUMCHCHUC: TIOCTOSAHHBLIC MAIrHWTHI,
SJICKTPOMArHMThI, DJICKTPOABUTATECIIb, YCKOPUTCIIN JICMCHTAPHBIX YaCTUI], MHAYKIIUOHHAA ICYb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOIO MMy4YKa MArHUTHBIM MOJIEM.
JIuHUY MHIYKIUY MAarHUTHOTO TOJIS.
B3aumopeiicTBrue 1ByX MPOBOAHUKOB C TOKOM.

Cuna Ammepa.

HevictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBnenne 3H€KTpOM3FHPITHOI7] HHIYKIWU.



IIpaBuio Jlenua.

3aBHCHMOCTD SHCKTpOI[BI/I)KyH_[eﬁ CHUJIbl MHAYKIIMK OT CKOPOCTU U3MCHCHHA MAIrHHUTHOI'O
IIOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopuule pabomoi

M3yyeHne MarHuTHOTO I0JIs1 KaTYLIKH C TOKOM.

HccenenoBanue 1elCTBUSA IOCTOSSHHOIO MarHATa HAa PaMKY C TOKOM.

HccenenoBanue siBICHUS JIEKTPOMArHUTHON UHAYKIUH.
Pa3pen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u In1eKmpomazcHuUmHvle KO1e0anus

Konebarenbnas cucrema. CBoOoaHBIE MexaHMuYecKkue Kkolebanus. [apmoHuYeckue
konebanus. Ilepwon, dacrora, ammautyga u (asza konebanuil. I[lpyXMHHBIT MasTHUK.
MareMaTiueckuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX Koiebanuil. IlpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUX.

KoneGartenbubiii  koHTyp. CBOOOJAHBIE AJIEKTPOMArHUTHBIE KOJIEOAHUS B UA€aIHLHOM
KOJIOATEIbHOM KOHTYype. AHAJNOTHS MEXIy MEXaHWYeCKHMHU W 3JIEKTPOMarHUTHBIMU
konebanusmMu. @opmyna TomcoHna. 3akOH COXpaHEHUSI SHEPTrUU B UICAIBHOM KojeOaTeabHOM

KOHTYpE.

[IpencraBinenue o 3aryxarolux KojeOaHUsX. BbIHyX1eHHbIE MexaHHUYecKue KoyieOaHus.
Pe3onanc. BeiHyX/1eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

[lepemennblii Tok. CHHYyCOUIaIbHBIN NMEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUA.

Tpancopmarop. IlpousBoacTBo, mepenaya U HOTpPeOIEHUE DIEKTPUUYECKOH SHEPrum.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKkTpodHepruu. KymnbTypa wucnoiab3oBaHUs

SJICKTPOIHEPTHUHU B MMOBCEOHEBHOM KU3HU.

TexHuueckue YCTpOﬁCTBa U HPaKTHYICCKOC TIPUMCHCHUC!: BHCKTpI/I‘-IeCKI/Iﬁ 3BOHOK,
TeHepaTop NEPEMEHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojaeOaTenbHONH cUCTeMbI (IPYKHHHBINA MU MaTeMaTHYeCKHMA
MasITHHK).

Hab6nronenue 3aryxaromnmx Kojie0aHui.
WccnenoBanme CBOMCTB BEIHYKIEHHBIX KOJIEOaHUH.

Habmronenue pe3onanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmuiorpaMMbsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) UL
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHC mpu MoOCIEeNOBATEIbHOM COEJIMHEHHH PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU H
KOHJICHCATOpa.

Mogenb TMHAN 3IEKTPOIIepeSadH.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpUOJIa MaJIbIX KOJeOaHHi rpy3a Ha HUTH OT JJIMHBI HUTH U
Macchl Tpy3a.

HccnenoBaHue MEepeMEHHOr0 TOKAa B LENM W3 IOCIEI0BAaTEIbHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexannueckue BOIHBI, YCI0BUS pactipoctpanenus. [lepuon. CkopocTh pactpocTpaHeHUs
W JrHa BOJIHBL. Ilomepeunbie W TpojoJibHBIE BONHBL. WHTepdepeHnus u audpakius
MEXaHWYECCKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. BricoTa Tona. TemMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUSI W3JIYy4EHHS 3JIEKTPOMAarHUTHBIX BOJH. B3anmnas
opuenranusi BekTopoB E, B, V B anektpoMarautHoit BosHe. CBOHCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeloMlieHue, moispusanus, audpakius, uHTepdepenuus. CKopocTb

SJICKTPOMArdMTHBIX BOJIH.

[Ikana 3JEKTPOMAarHUTHBIX BOJH. [IpuMeHEHHE >JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE W
OBITY.

[TpyHIMIIBI paguOCBS3U U TeAeBUACHUA. Paguonokanms.

DNeKTPOMarHUTHOE 3arpsi3HEHNE OKPYXKaroIIel Cpeibl.

TexHuueckue yCTpoiiCTBa M IMPaKTUYECKOE NMPUMEHEHHUE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasl AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuONpHUEMHHUK, TEIEBU30D,
aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3zoBaHue U pacrpoOCTPaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHHK 3BYKA.

Ha6J'IIOIleHI/IC OTpPAXKCHUSA U NPCITOMIICHUA MCXaHNYCCKUX BOJIH.

Habmonenue nnrepdepeHny u AMPpakiui MEXaHM4eCKUX BOJIH.



3BYKOBOI pe30HaHC.

HaGmronenne cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYIOH M YacTOTOM
KOJIeOaHUiA.

HccnenoBanue  CBOMCTB — AJICKTPOMArHUTHBIX — BOJH:  OTPAXXCHUE, MPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacIpoOCTpaHEHUE CBETA B OJTHOPOJHOM cpeje.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHMs cBeTa. llocTpoeHue H300paK€HUl B IIIOCKOM
3epkaje.

[Ipenomnenue cBera. 3aKkOHbBl IHpeloMIIeHHs cBeTa. AOCOJIOTHBIM IOKa3arelsb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yros IMOJHOIO BHYTPEHHETO
OTpaKEHMUSI.

Hucnepcus ceeta. CiioxxkHbll cocTaB 6enoro cera. L{ser.

CoOuparommue W pacceuBaronmme JuH3bL. ToHKass iuH3a. DOKYCHOE pacCTOsIHHE H
ONTUYECKas Cuijia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEenBaIOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3bI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. HHrepdepenums cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBHS
HaOJII0/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT ABYX CHH(]A3HBIX

KOTCPCHTHBIX UCTOYHUKOB.

Hudpakuus cBera. JudpaknuonHas pemérka. YciaoBue HaONIOJCHHUS TJIaBHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTHUYECKOT0 CBETAa Ha AUPPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpoicTBa M MpPaKTUYECKOE NpPUMEHEHHE: OYKHM, Jyna, (oToamnmapar,
HpOGKHHOHHBIﬁ arrapar, MHKPOCKOII, TCJIICCKOIl, BOJIOKOHHAad OIITHKA, I[I/I(l)paKHI/IOHHaﬂ
peuIeTKa, MOJIAPOUL.

Llemoncmpayuu

[TpsaMonuHeitHOe paclpocTpaHeHHe, OTpakeHHEe U MpejoMieHue cBera. OnTuyeckue
pUOOPHI.

ITonHoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.
HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mogenn MHKpPOCKOIIa, TCJICCKOIIA.



Hab6nronenue naTepdepeHIinm cBeTa.

HaGmonenue nudpaknuu cBera.

HabGnronenue qucniepcuu certa.

[Tomy4yeHue cekTpa ¢ MOMOUIBIO MPU3MBIL.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

N3mepenne mokazaresst mpeioMIICHUs CTEKJIA.

HccnenoBanue cBONCTB U300paKeHUH B TMH3AX.

Hab6monenue qucnepcuu certa.
Pa3zgen 6. OcHOBBI crienMaJIbLHOH TEOPHH OTHOCHUTEIBLHOCTH

['paHuIel PUMEHUMOCTH KJIACCHYECKOW MexaHHMKHU. [locTynaTel crnenuanbHOM TeopHuu
OTHOCHUTEJIbHOCTH: WHBAapPUAHTHOCTh MOIYJISI CKOPOCTM CBE€Ta B BaKyyme, [MPUHIUII
OTHOCHUTEJILHOCTH DUHINTEIHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JICHHE BPEMEHH U COKPAILIEHUE JITHHBI.

DHeprus ¥ UMNYJIbC PEISTHBUCTCKOW YaCTHIIBI.

CBs13b MacChl ¢ PHEPTUEH U UMITYIILCOM PEISTUBUCTCKOMN YaCTUIIBI. DHEPTHS TTOKOSI.
Paszpnen 7. KBanToBas pusnka

Tema 1. Dnemenmul K6AHmMOBOI ONMUKU

®oronsl. ®opmyna [Inanka cBsizu >HEPrUM (POTOHA C €T0 YACTOTOW. DHEPTUS U UMITYIIbC
dboToHa.

OtkpeiTue u wuccienoBanue Goroddpdexkra. Omnbitel  A. [I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodrpdexra. «KpacHas rpanuma» dportodrddekra.

JaBnenune cBera. OnbiTel [1. H. JIeGenena.
XUMHYECKOE IEUCTBUE CBETA.

TexHuuyeckue ycTpOHCTBa U NPAKTHUECKOE NpUMEHEHHe: (OTOAIEMEHT, (POTOAATUHK,
CoJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.



HccnenoBanue 3akoHOB BHeMHETO GoTtodddexra.

Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccesnuro o -uactui. Ilnanerapnas

mozenb aroMa. [locrynarer bopa. M3mydenue u nornomenue GOTOHOB MIPU MEPEXOJE aToMa C

OJIHOTO YpOBHSI SHEpruuM Ha napyroi. Buasl crnekTpoB. CroekTp YpOBHEW SHEpPruuM aroma
BOJIOpOA.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoisa. KopnyckyiisipHO-BOJIHOBOM Ayau3M.
CrnoOHTaHHOE U BBIHYKJEHHOE U3JTyUeHHe.

TexHuueckue yCTpOMCTBA U IPAKTHUYECKOE IPUMEHEHHUE: CIEKTPalIbHBIA aHAJIN3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mopuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX CleKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

Habmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

DKCTIEepUMEHTHI, JTOKa3bIBAIOIINE CII0)KHOCTh CTpOCHHS  sJIpa. OTtkpbiTHE
paaroakTuBHOCTH. OTBITEI Pe3epdopaa mo onpeneneHnio coctaBa paanoakKTHBHOTO H3TYICHUS.

CBoiicTBa anbti)a—, 6eTa—, raMmMa-usJIydCHUs. Bausaue pPaaArOaKTUBHOCTHU HaA )KUBLIC OPTraHU3MBI.

OTxkpbITHE IPOTOHA U HeTpoHa. Hyknonnas monens sapa Ieiizen6epra—Banenko. 3apsia
anpa. MaccoBoe uucino sigpa. M30Tomnsr.

Anbda-pacniaa. DIeKTPOHHBIM M MO3UTPOHHBINM OeTa-pacmaa. ['amMMma-uznydeHue. 3aKOH
PaIMOaKTHBHOTO PacIaja.

DHeprus CBS3U HYKJIOHOB B sifjpe. S nepHble cuibl. JlegekT macchl sipa.
Snepusle peaknnu. [lenenue u CUHTE3 sSAED.

Anepusiii  peaktop. Tepmosiaepubiii cuHTe3. I[IpoGiieMbl M THEPCHEKTUBBI  SJIEPHON
HHEPreTUKHU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.



DnemMeHTapHbIe YacTUlbl. OTKPBITHE O3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
@OyHiaMeHTaIbHbIE B3auMoeicTBus. EquacTBO hrsnueckoit KapTUHBI MUpA.

TexHuueckue ycTpolcTBa U NMPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TYrK HOHUBHUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB vacTuil (110 rOTOBBIM (oTorpadusm).
Pa3nen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3MKH

OTtanel pa3sBUTHA  ACTPOHOMMH. HpI/IKJ'IaI[HOC H  MHPOBO33PCHUYCCKOC 3HAYCHHC
ACTPOHOMMUM.

Bun 3Bé3nHoro HeGa. Co3Be3us, SpKue 3BE3IbI, IUNIAHETHI, KX BUIUMOE ABHUKCHUE.

ConHeyHast cucreMa.

Comnne. ConHeunass akTuBHOCTh. Mcrounuk sHeprum ConHia ¥ 3BE3A. 3BE3IBI, HX
OCHOBHBIE XapaKTEPUCTHKU. Jluarpamma «CHEKTpaJIbHbIA KJIacC — CBETUMOCTB». 3BE3/bI
IJIaBHOH MOCJENOBAaTEILHOCTH. 3aBHUCHMOCTh «Macca — CBETHUMOCTBY» IS 3BE31 TJIABHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE MPEACTABICHUS O

MPOUCXOKACHUH U BoJtoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mineunsiii [TyTe — Hama ["anakTtuka. [Tonoxxenue u nmwxkenne Connina B ['amaktuke. Tumsl
rajgakTuk. PaguoramakTuku u kBazapbl. YEpHbIE ABIPHI B siApaxX rajJakTHK.

Bcenennas. Pacmpenne Bceenennoil. 3akon XaO0ma. Pasberanue ramaktuk. Teopus
bonpuioro B3peiBa. PennkroBoe n3nyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.
Heperménubie mpo0aeMbl aCTPOHOMUHU.
Vuenuuecrkue nabniooenus

HabmioneHns HeBOOPYKEHHBIM TJIa30M C MCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX NMPHIIOKEHHH
JUISL OTIpEIeNIEHUs MOJI0KEHHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro noiaymapus 1 sipKue 3BE3/IbI.

Hab6nronenus B reneckon JIynsl, mraner, Maeunoro [TyTu.

O0o0maromniee NoBTOpPEeHNE



Pons ¢u3nku W acTpOHOMHHM B 3KOHOMHYECKOW, TEXHOJOTHYECKOW, COIHAIBHOU W
STUYECKON cdepax [eATeNbHOCTH YeloBeKa, pOjdb M MeCTO (U3MKH M acTPOHOMHUU B
COBPEMEHHOM HAayyHOW KapTHHE MHUpPA, pOJIb (PHU3HUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHUN 0 GU3NYECKOM KapTUHE MUPA, MECTO (PU3NUECKON KapTHUHBI MUpPA B 001LEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPEACTABIECHUIN O IPUPOJIE.

MemnpenMeTHHe CBA3H

Wzyuenne kypca ¢usuxu 06a3oBoro ypoBHs B 11 Kimacce OCYIIECTBIAETCS € Y4ETOM
COZIEPKATEIbHBIX MEXIIPEIMETHBIX CBs3€ C KypcaMH MAaTEMaTHKH, OWOJIOTHH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Meoswxcnpeomemuvie nousmus, CBA3aHHBIE C W3YYEHHEM METOJIOB HAYYHOrO IMO3HAHMS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJACHUE,
3KCTIIEPUMEHT, MOJICTIMPOBAHUE, MO/IEIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHMH, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HX
IPOEKIMY HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYyHKIIMIA,
HPU3HAKHN 000U TPEYTOJIbHUKOB, OTIPEIeNICHHE TUIOIAIH INTIOCKUX (GUryp u 00bpEMa Tel.

buonocus: snexTpuyeckue SBIEHUS B JKUBOM MPHUPOAE, KoJeOATeIbHbIE [BUKECHHUS B
KUBOW MpUpOJE, ONTUYECKHE SBJICHHMS B >KMBOM NpuUpoje, ACHCTBUE pajMallii Ha >KUBBIE
OpraHU3MBlI.

Xumus: CTpOGHME aTOMOB M MOJIEKYJ, KPUCTaJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJOCA 3€MJIM, 3aJI€KU MAarHUTHBIX pyH, GoTOoCchEMKA 3eMHOU
IIOBEPXHOCTH, MPEACKA3aHNE 3eMIIETPSACEHUM.

Texnonocus: TMHUANA DJIEKTPOIIEPENAY, TEHEPATOP NEPEMEHHOIO TOKa, JJIEKTPOJBUTATEND,
WHIYKIIMOHHAsL TIeYb, pajap, pPaJuoONpUEMHUK, TEIEBU30p, aHTEeHHa, Tenedon, CBY-meusp,
MPOEKIIMOHHBIN anmnapart, BOJOKOHHAs ONITHKA, COTHEYHAsI OaTapes.

YUYET PABOUYEM MPOT'PAMMBI BOCITUTAHUS

-YCTaHOBJIEHUE JIOBEPUTENIbHBIX OTHOLICHUH MEXIy NelarorndeckuM pabOTHUKOM U
00y4arouMucs, crnocoOCTBYIOMIMX MO3UTUBHOMY BOCHPHUATHIO O0yJarOUIMMUCS TpeOOBaHUN U
npoch0 Mearornyeckoro paboTHUKA, MPUBJICYEHUIO NX BHUMAHUS K 00CYkK/1aeMOH Ha ypoKe
uH(pOpMallMy, aKTUBU3ALIMM T103HABATEIbHON JESATENbHOCTH; - MOOYXIAEHHE OO0yJaromuxcs
coOuo/IaTh Ha ypoKe OOIIECTIPUHATHIE HOPMBI MOBEACHUS, NMpaBHia OOLIEHHUS CO CTApPLIUMH
(memaroruyeckUMyU pabOTHHKAMHM) M CBEPCTHHKAaMHU (00ydaromMMHCs), TPUHIUNBI y4eOHOM
JUCLUUIUIMHBL U CaMOOPTaHU3aIMK; - MPUBJICYCHUE BHUMAaHUSA OOy4aroIUXCS K LEHHOCTHOMY
aCHeKTy M3y4daeMbIX Ha ypoKax SIBJICHHH, opraHusanus ux paboThl ¢ MOIy4aeMOM Ha ypoke
COLMAIBHO 3HAUYMMOW HHpOpMalnMeld — HHUIUUPOBAHUE €€ OOCYXKJEHHs, BBICKA3bIBAHUS
00y4JarolMMHUCS CBOETO MHEHHUS IO €€ IOBOAY, BBIPAOOTKM CBOETr0 K HEW OTHOILIEHUS; -
UCITIOJIb30BaHUE BOCIIUTATENBHBIX BO3MOYKHOCTEH cojepKaHHs Y4eOHOro mpeamera yepes
JEMOHCTpalMio 00yYarolMuMcs MPUMEPOB OTBETCTBEHHOI'O, TI'PakJAaHCKOTO TIOBEICHMUS,
IPOSIBJIICHUS] YEJIOBEKOIIOOUS U JOOPOCEPIEYHOCTH, Yepe3 MoI00p COOTBETCTBYIOUIMX TEKCTOB
JUIsL YTEHUs, 3a7ad Juid pelIeHUs, MPOOJEMHBIX CHUTyallMd JUIsi OOCYXJEHHS B KJIAcce;
IpUMEHEHHE Ha YpOKe MHTEPAKTUBHBIX (OPM PabOTHI C OO0YYAIOUIMMMCS: MHTEIUIEKTYaIbHbBIX
UTp, CTUMYJIMUPYIOIINUX MTO3HABATEIbHYI0 MOTHUBALIMIO O0YYAIOIINXCS; TUCKYCCUI, KOTOpPbIE al0T



00y4aromuMcsi BO3MOXKHOCTb TPHOOPECTH OMBIT BEIEHUS KOHCTPYKTHBHOIO JIMAJIOTa;
rpynmnoBoi paboThl UM pabOTHI B Mapax, KOTOPbIE y4aT KOMaHIHOM paboTe U B3aUMOJICHCTBUIO
C IPYTMMHM JETbMU; - BKIIOYEHHUE B YPOK UIPOBBIX IPOLEAYDP, KOTOPBIE IOMOTa0T MOAACPKATh
MOTHBAIMIO  OOydYarOUIMXCS K  IOJYYCHHMIO  3HaHUil, HAJIAKUBAHUIO  MTO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHHWH B Kjacce, IOMOTAlOT YCTAHOBJICHHUIO J0OpOKeIaTebHON
aTMoc(epbl BO BpeMsl ypokKa; - OopraHusanus IedcTBa MOTUBUPOBAHHBIX M 3PYIAMPOBAHHBIX
00yyaromuxcs HaJl UX HEYCIIEBAIOIUMHU OIHOKJIACCHUKAMHU, JAIOLIEro UM COLUAIbHO 3HAYMMBbII
ONBIT COTPYJHHMYECTBA W  B3aMMHOM IOMOLIM; - HMHHULUUPOBAHME M  IOLIECPIKKA
UCCIIEIOBATEIbCKON IESTETLHOCTH 00YYAIOIINXCs B paMKaX peaju3allil UMU WHAUBUIYAIbHBIX
U TPYNIOBBIX HCCIEAOBAaTEIbCKUX IPOEKTOB, 4YTO JacT OO0y4aroIUMCs BO3MOYKHOCTh
IPUOOPECTU HABBIKU CaMOCTOSITEIIBHOTO PELLIEHUSI TEOPETUUECKON MTPOOIIEMbI, TEHEPUPOBAHUS U
oopmiieHHs COOCTBEHHBIX UAEH, YBAXKUTEIBHOTO OTHOLICHUS K UYXKUM UIESIM, 0()OPMIIEHHBIM
B paboTax ApYrux HCCIIEOBATENCH, HaBbIK ITyOJIMYHOTO BBICTYIJIEHUS IIE€pe]l ayAUTOPUEH,
apryMEeHTHPOBAHMS U OTCTaNBAHUS CBOCH TOUKH 3PECHHUS.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC

Ne HaumeHnoBanwue KosmyectBo DinekrpoHHbIe (M(BPOBBIC) 00pa30oBaTEIbHbIC VYuer

I/l pa3ielioB B TEM 4acoB pecypchl paboueii
POrPaMMBI Beero POTPaMMBI

BOCIIMTaHUs
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1 ®usuka u MeToIBI 2 bubnmoreka L{OK https://m.edsoo.ru/7f41bf72
HAYYHOT'O TIO3HAHUS

Hroro no pazneny 2

Pasznea 2. MEXAHUKA

2.1 Kunematuka 5 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72

2.2 Jlunamuka 7 bu6nmoreka [{OK https://m.edsoo.ru/7f41bf72

2.3 3aKOHBI COXpaHEHUS B 6 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72
MeXaHHUKe

Hroro no pazgeny 18

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OcHoBBI 9 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

3.2 OcHOBBI 10 bubnuoteka LIOK https://m.edsoo.ru/7f41bf72
TEPMOJUHAMUKU

3.3 ArperatHblie 5 bubnmoreka [{OK https://m.edsoo.ru/7f41bf72
COCTOSIHUSI BEIIECTBA.
®da30BbIE EPEXOIBI

Hroro no pazgeny 24

Paznen 4. JIEKTPOJAUHAMUKA

4.1 DnexrpocraTHKa 10 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72

4.2 TTocTosiHHBIN 12 bu6nuoreka LIOK https://m.edsoo.ru/7f41bf72

AIIEKTPUYECKHI TOK.
TokH B pa3iIMyHbIX
cpemax
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No HanmenoBanmue KonnyectBo Onekrponubie (udpoBhie) 00pa3oBaTEIbHbIC VYuer

I/l pa3ielioB B TEM 4acoB pecypcbl
IIPOrpamMMBel Bcero

Hroro no pazaeny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO 68

YACOB I10

[TPOI'PAMME

11 KJIACC
Ne HaumenoBanue paznenoB u tem  KonmdectBo — DnekTpoHHBIE (LU POBHIE)
n/m MIpOTpaMMBbl 4acoB 00pa3oBaTeNbHbIE PECYPCHI

Bcero

Paznea 1. JIEKTPOJAUHAMUKA

1.1 MarauTtHOe moJie. 11 bubmmoreka [JOK
DneKTpoMarHuTHasi MHAYKLHS https://m.edsoo.ru/7f41c¢97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1  MexaHHYECKHE U 9 bubmuoreka [JOK
AJIEKTPOMArHUTHBIE KOJICOaHMs https://m.edsoo.ru/7t41c97¢
2.2 MexaHHUYECKHE H 5 bu6mmoreka [IOK
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7t41c97c
2.3 Onruka 10 bubmuoreka [JOK
https://m.edsoo.ru/7t41c97¢
Hroro 1o pasneny 24
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
3.1 OcHOBBHI cIIeITUAIEHON TEOPUU 4 bubmmorexa [IOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no paznemy 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DrneMeHTHl KBaHTOBOU ONTHKH 6 bubnunoreka [JOK
https://m.edsoo.ru/7t41c97¢
4.2 Crpoenne aToma 4 bubmorexa [IOK
https://m.edsoo.ru/7f41c97c
43 AtomHOe s171po 5 bu6nmoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 15
Paznea 5. 9JJIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHN
5.1  DneMeHTHI aCTPOHOMHUU H 7 bubnnorexa [JOK
acTpo(U3UKH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 7
Paznen 6. OBOBIIAIOHIEE TIOBTOPEHUE
6.1  OO6oOmaroIIee MOBTOPEHUE 4 bubnmoreka [JOK

https://m.edsoo.ru/7f41c97c

paboueii
POrPaMMBI
BOCIIMTaHU S

VYuer paboueii
MPOTPAMMBbI
BOCIHTAHUSI
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No HaumeHoBaHue pa3fenoB u TeM
n/m MIPOrpamMMBbl

Uroro no pazgeny
Pe3epBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

KoauuectBo  DnekTpoHHbIE (UG POBBIC)
4acoB 00pa3oBaTeNbHEIE PECYPCHI

Bcero
4

3
68

VYuer paboueit
MPOrpaMMBbl
BOCTIUTAHUS



