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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHsS Ha ypOBHE CpemaHero oOImero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3ysibTaTaM OCBOEHMSI OCHOBHOI
oOpa3oBarenbHO mporpammbl, mnpenacraBieHHbix B PI'OC COO, a Ttakke ¢ yd€roMm
¢benepanbHOll paboueil mporpaMmbl BOCIHUTAaHUS M KOHIENIMHM TPEnoAaBaHus y4yeOHOro
npenmera «®Pusuka» B oOpa3oBaTeNbHbIX opranuzanusx Poccuiickoit  ®enepanuu,
peanu3yoNnMX OCHOBHbIE 00pa30BaTeIbHBIEC POTrPAMMBI.

Conep:xaHue mporpaMMmbl 1o (HU3UKE HANpaBiIeHO Ha (HOPMHUPOBAHHE €CTECTBEHHO-
Hay4yHOW KapTHHBI Mupa oOydaroumxcsi 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-/1€ATEIbHOCTHOrO Noaxoaa. [IporpaMmMa 1o pusnuke cOOTBETCTBYET
tpedoBanusM ®PI'OC COO k niaHUpyeMbIM JMYHOCTHBIM, NPEAMETHBIM M METanpeaMeTHbIM
pesyibpTaTaM OOyYeHHs, a TaKXKe YYHTHIBACT HEOOXOIUMOCTh pPEANU3allud MEXIPEAMETHBIX
cBs3eil (PU3MKM C eCTeCTBEHHO-Hay4YHbIMHM y4dyeOHbIMM Ipeameramu. B Heil ompenenstorcs
OCHOBHBIE 11€JIM M3y4eHHsl (PU3MKM Ha ypOBHE CpelHero oluiero oopa3oBaHus, INIAHUPYEMbIE
pe3yabTaThl OCBOEGHUS Kypca (U3MKM: JIMYHOCTHBIC, MeETalpeiMETHble, NpeAMeTHbIe (Ha
0a30BOM YpOBHE).

[TporpamMMa no gu3MKe BKIIOYACT:

® [UIaHUpPYyEMbIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3uKu Ha 6a30BOM YpPOBHE, B TOM YMCIIE

IpeAMETHbIE PE3YJIbTAThI 10 TOAAM 00Yy4EeHMUS;

e cozaepxaHue yueOHoro npeamMera « @u3nka» 1o rogam o0y4eHusl.

du3rka KaK HayKa 0 HauboJjiee 00X 3aKOHAX MPUPOBI, BRICTYIAs B KAYECTBE y4eOHOT O
IpeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJAQJ B CUCTEMY 3HaHHH 00 OKpYXarolleM MHpeE.
IkonbHBI Kypc GHU3MKH — CHUCTEMOOOpa3yrOIIMid JJIsi €CTECTBEHHO-HAYYHBIX YUeOHBIX
MIPEAMETOB, MOCKOJIbKY (pU3MUYECKHe 3aKOHBI JISKAT B OCHOBE ITPOLIECCOB U SIBJICHHUH, N3ydaeMbIX
XuMHeHr, omonorueit, ¢usmueckoil reorpadueil U acrpoHomueil. Mcrnonp3oBaHue U aKTUBHOE
IpUMEHEHNEe (U3MUECKUX 3HAHUN ONpeAenseT XapakTep U pPa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIIOTUH B cdepe HSHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, MOJYy4YEHHS HOBBIX
MaTepuasoB C 3aJaHHBIMU CBOMCTBAMU U Apyrux. M3yuenue Gpu3nKu BHOCUT OCHOBHOM BKJIaJ] B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHON KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBAHNUE YMEHUI
INPUMEHSATh HaAY4HbIH METOA O3HAHUS IIPU BBITOJHEHUH UMM y4EOHBIX HCCIIEIOBAHU.

B ocHOBY Kypca Gu3UKHU Ui yPOBHSI CPEAHEro o01ero oopa3oBaHms MOJ0XKEH PsiI UCH,
KOTOPBIE MOXHO PacCMaTPUBaTh KaK IPUHLUIIBI €70 MOCTPOSHHUSL.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEll KypcC SIBISIETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COAEPXKUT MaTepuaj U3 BCEX pa3liesioB (U3MKU, BKIIOYAET KaK BOMPOCH KIACCUUYECKOH, TaK U
COBPEMEHHOHN (PU3UKHU.

Hoes eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepHal Kypca GU3NKH 00BEAUHEH BOKPYT
¢usnyeckux Teopuil. Beaymmm B Kypce sBisiercss (OpMHpPOBaHHE MPEACTaBIEHUH O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEILIECTBE U I10JIE.

Hoes cymanumapuszayuu. EE peanuszanus mpeanojaraeT MCHOJIb30BaHHE T'YMaHUTApHOTO
noTeHuana (GU3NYECKOo HaAyKH, OCMBICICHUE CBSI3U Pa3BUTHS (DM3UKHU C Pa3BUTHEM OOIIECTBA,
a TaKXKe ¢ MUPOBO33PEHY €CKUMH, HPABCTBEHHBIMH U YKOJIOTMUECKUMH MPOOJIEMaMHU.

Hoes npuknaonoii nanpasnennocmu. Kypc GU3UKHU MpeAnonaraeT 3HakOMCTBO € IMUPOKUM
KPYroM TEXHHYECKHUX U TEXHOJOIMUECKUX MPUIOKEHUI U3YydEHHBIX TEOpPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yeTrcs IOCPEICTBOM BBEACHUS JJIEMEHTOB COJAEpXKaHMUS,
MOCBSIIIIEHHBIX SKOJOTHYECKUM IMpoOJieMaM COBPEMEHHOCTH, KOTOPbIE CBSI3aHBI C Pa3BUTHEM



TEXHUKH U TEXHOJIOTHH, a TaKxKe 00CYXkJIeHUs TPo0JIeM paliiOHAILHOIO IPUPOAOIOIb30BAHUS U
9KOJIOTUYECKON O€30MacCHOCTH.

CrepxHEBbIMU 3JIEMEHTaMH Kypca (PU3MKM Ha YPOBHE CpPEAHEr0 OOLIEro oO0pa3oBaHUS
ABIIIOTCA  (u3nuueckre Teopuu (PpopMHpOBaHUE MPEACTABICHUNH O CTPYKTYype MHOCTPOECHHUS
¢u3nyeckoil TeopuHu, poJud (QYHIAMEHTAJIbHBIX 3aKOHOB M MPUHLHUIIOB B COBPEMEHHBIX
MPEJCTaBICHUAX O MPUPOAE, FPAaHUIIAX MPUMEHUMOCTH TEOpPUH, JJII OMHCAHMSI €CTECTBEHHO-
HayYHBIX SIBJICHUH U MPOIIECCOB).

CucteMHO-1eATeIbHOCTHBIN MOAX0J B Kypce (PU3MKH peann3yeTcs Mpexe BCEero 3a Cuér
OpraHHu3ally SKCIEPUMEHTANIBHON aedarenbHocTH oOyuatonmxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ATO UCIONB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX AKCIEPHMEHTOB
nmabopaTopHbIX paboT, KOTOpble B MHporpaMMe no ¢u3uKe OObEIMHEHBI B OOIIMI CIHCOK
YUYEHMYECKUX MPAaKTUYECKUX padoT. BeijeneHne B yka3aHHOM IepeuHe J1adopaTOpHBIX pador,
IIPOBOAAUMBIX JJIsl KOHTPOJSI M OLEHKH, OCYLIECTBJIAETCS YYacCTHUKaMHU 0O0pa30oBaTelbHOrO
npolecca UCXos U3 0COOCHHOCTEN MJIaHUPOBAaHUS U OCHallleHHs kaOuHeTa ¢usuku. [Ipu sTom
obecrieunBaeTcsl OBJIaJIeHUE OOYyYarOIMMUCS YMEHUSIMHM NPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIIeIOBaHUS 3aBUCUMOCTEH (M3MYECKUX BEIMYMH M IIOCTAHOBKY OIIBITOB IO IIPOBEpKE
HPEIOAKEHHBIX THIIOTE3.

Bonpiioe BHMMaHue yaensieTcs PelIeHUI0 PacuETHBIX U KaueCTBEHHBIX 3ajad. IIpu sTom
IUIsL pacyE€THBIX 3aJjad MPUOPUTETOM SBIIIOTCS 3aJ1a4M C SIBHO 3aJJaHHOM (hU3MYECKOI MOJEIIbIO,
MO3BOJIAIOIIME MPUMEHATh H3yYEHHBbIE 3aKOHbl U 3aKOHOMEPHOCTH KaK W3 OJHOro pasjena
Kypca, Tak U MHTETpUpYys 3HAHUS U3 pa3HbIX pa3zeioB. [[1s kauecTBEHHBIX 3aJa4 IPUOPUTETOM
SBJIIIOTCS 3aJaHUsl Ha OOBSCHEHME MpPOTEKaHUs (UINYECKUX SBICHUH M MPOIECCOB B
OKpYXKalolel J>XU3HHU, TpeOyrlme BbhIOOpa (U3HYECKOW MOJENU IS CUTYallMd TMPAKTHKO -
OPHEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu DPI'OC COO K MaTepHallbHO-TEXHUYECKOMY
obecrieueHnI0 ydeOHOro mporecca 0a3oBbIi ypoBEeHb Kypca (M3UKH Ha YPOBHE CPEIHEro
obmero oOpa3oBaHMs JODKEH M3Yy4aThCsl B YCIOBHSIX IPEIMETHOro kabuHera (UMK Wim B
YCIIOBUSX MHTETPUPOBAHHOTO KaOWHETa MPEAMETOB €CTECTBEHHO-HAYYHOr 0 IUKIa. B kaOuHete
(bU3UKHU TOJDKHO OBITH HEOOXO0JMMOe JTabopaToOpHOE 000PYAOBAHHUE IJIsl BBIOTHEHNS YKa3aHHBIX
B IporpamMme 1o (U3MKE YYEHHMUECKHUX MPAKTUYECKUX pabdoT M JIEMOHCTPAIMOHHOE
o0opyaoBaHUeE.

JleMoHcTpalmoHHoe 00opynoBaHue (opMupyercds B COOTBETCTBHMM C IPHUHIIMIIOM
MHHMMAaJIbHON JIOCTATOYHOCTH U OOECHeYMBAET IOCTAHOBKY MEPEUYMCICHHBIX B Mporpamme Io
¢bu3MKe KIIOYEBBIX JIEMOHCTpAaLMi Al HCCIIEAOBAHUS M3Y4aeMbIX SBICHUH M IPOLIECCOB,
SMIUPUUYECKUX U (PyHIaMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopaTtopHoe 00OpynOBaHHE JUIsl YUYEHHYECKUX IPAKTUUYECKUX paboT (opmupyercs B
BUJIE TEMAaTHUYECKUX KOMIUJIEKTOB M OOECIeYMBaeTCs B pacuére OJHOr0 KOMIUIEKTAa Ha JIBYX
oOyyaronmxcsa. TemaTHueckue KOMILIEKTHI J1abopaTOpHOro OOOpYIOBaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMIIJIEKCHOM HCIOJIb30BAHWU AHAJOrOBBIX M IIM(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX H3MEPUTEIHHBIX CUCTEM B BUJIE€ IU(DPOBBIX JabOpaTOPHUi.

OCHOBHBIMHU 1IEJIIMU M3y4eHUs (PU3UKHU B 00111eM 00pa30BaHUM SBIISIOTCS:

e (dopmHpoBaHHME HHTEpeca M CTpeMJIeHHs OOydalolMXCsd K HAy4HOMY H3y4YCHHUIO

IIPUPOJIBL, Pa3BUTHE X UHTEIJIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
e pa3BUTHE TIPEACTaBICHHM O HAyyHOM MeEToJe IMO3HaHUus U (GOpMUPOBAHUE
HCCJIEZI0BATEIbCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBJICHUSIM;



(dhopMHUpOBaHKE HAYYHOT'O MUPOBO33PEHUS KaK pe3yiIbTaTa U3yuYCHHs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAJIBLHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUEe YMEHU OOBSCHSITH SIBJICHUS C UCHOIb30BaHUEM (GU3NYECKUX 3HAHUN U
HAYYHBIX JI0KA3aTEIbCTB;

dbopMupOBaHUE TIPEACTABICHUN O ponu (PU3UKHU IJIsI Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH.

JlocTmkeHne 3THX IieNiell 00ecrednBaeTcs pelIeHUeM CIeIyoIIUX 3aaad B IpoIecce
M3y4deHHs Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero 0Opa3oBaHuUs:

npuoOpeTeHNe CUCTEMbI 3HAHUH 00 00X (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKJIIOUAs MEXAHUKY, MOJIEKYJISIPHYIO (PU3UKY, DJIEKTPOJINHAMUKY, KBAHTOBYIO
(GU3UKY U 2JIEMEHTHI aCTPOPU3UKY;

dbopMupoBaHHE YMEHHH NPUMEHITh TEOPETHUECKHE 3HaHUSA [ OObSICHEHUs
buznueckux SBICHUN B NTPUPOAEC M ISl HPUHATUS MPAKTUUYECKUX PpEIICHUU B
MTOBCEAHEBHOM KU3HU;

OCBOCGHHME CIIOCOOOB PEIICHUS] PA3IMYHBIX 3a/lad C SIBHO 3aJaHHOW (U3MUecKoit
MOJIENbI0, 3aad, MOJpa3yMeBaIONIMX CaMOCTOSATENbHOE cO3JaHue (U3UYECKOM
MOJIeJU, aJIeKBaTHOM yCIIOBUSIM 3a/1a4H;

MOHUMaHHEe (PU3MUYECKUX OCHOB U MPUHIUIOB JIEWCTBUS TEXHHUYECKUX YCTPOWUCTB U
TEXHOJIOTHYECKHX ITPOLIECCOB, UX BIMSAHUSA HA OKPYKAIOILYIO CPEAY;

OBIIAZICHHE METOJaMU CaMOCTOSATEIbHOI'O TUIAHUPOBAHUS M MPOBEACHUS (U3NUECKUX
OKCIEPUMEHTOB, aHajiW3a MW  HMHTEpHpeTanuud  HHPOPMAIUHU,  OIpeIeeHus
JIOCTOBEPHOCTH MOJYYEHHOI'0 pe3yjbTaTa;

CO3/7JaHUE YCIIOBUM JJI Pa3BUTUSI YMEHUN IMPOEKTHO-UCCIIEI0BATEIbCKON, TBOPUECKON
NI TEIbHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEaHEro o0IIero oOpa3oBaHUS
orBoautcst 136 yacos: B 10 kimacce — 68 vacoB (2 vaca B Heaemo), B 11 kmacce — 68 vacos (2
yaca B HEJICJO).

[Ipennaraemsliii B mporpamMme o GU3NKe MepeueHb JIA00PATOPHBIX U MPAKTUYECKUX PabOT

ABISICTCS PEKOMEH/IOBAaHHBIM, YYHTENb JENAeT BHIOOp MpPOBENEHHs JIaOOpaTOPHBIX paboT |
OIIBITOB € Y4ETOM MHAMBHUAYAIbHBIX OCOOCHHOCTEH 00yUaroImuxcs.



COJEPXAHUE OBYUYEHUA
10 KJIACC

Pa3znen 1. ®u3uka U MeTOAbI HAYYHOTO NO3HAHUS
®duznka — Hayka o npupoxae. Haydnsle MeTOIbl IO3HAHMS OKpyskaromero mupa. Ponb
SKCHEPUMEHTA U TEOPUHU B IIPOI[ECCE MTO3HAHUS IPUPOJIbL. DKCIEPUMEHT B (PU3HKE.
MogenupoBanue (HU3NYECKUX SBJIEHUN u TporieccoB. Hayunbie rumote3sl. Ousnueckue
3aKOHBI U TeOpUU. [ paHUIIBI IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Poms m mecrto ¢u3uku B (HOpPMUPOBAHMHM COBPEMEHHOW HAYYHOW KapTHHBI MHpa, B
MPAKTUYECKON AEATEIBHOCTH JIFOJ EH.
Llemoncmpayuu

AmnanoroBsle U HU(POBbIE U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE TATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxkeHHE. OTHOCHUTENBHOCTh MEXaHMYecKoro mABukeHus. Cucrema
orcuéra. TpaekTopus.

[lepemenienue, cCKOpOCTh (CpedHss CKOPOCTb, MTHOBEHHAsi CKOPOCTb) M YCKOpEHHUE
MaTepHalbHOW TOYKH, UX MPOEKLIHUU HAa OCH CHUCTEMbl KoopauHAT. ClOXKEHHE MepeMellieHuil U
CIIOKEHUE CKOPOCTEN.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsSIMOJIMHEWHOE NBrkKeHue. ['paduku 3aBucMMoOCTH
KOOp/AMHAT, CKOPOCTH, YCKOPEHHUSI, TYTH U MEepeMEIeHUS] MaTepHaIbHOM TOYKH OT BPEMEHH.

CBobonHOE azieHre. Y CKOpeHHe CBOOOTHOTO TaIeHUsI.

KpuBonuneitnoe paBwxkeHue. J[BWKeHHME MaTepUaIbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOXYJI CKOpPOCTBIO. YTJIOBas CKOPOCThb, JIMHEHHass ckopocTe. Ilepuon m
yacToTa odpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHNUE.

TexHuueckne YCTPOWCTBA W TNPAKTUYECKOE TMPUMEHEHHE: CIHJIAOMETp, JIBUXKECHUE
CHapsJ10B, I[eMHbIE U peMEHHbIE TIepelayun.

Jlemoncmpayuu

Monens cucteMbl OTCYETA, UIDTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK JIBHKECHUS.

[IpeobpazoBanue TBUKEHUN C UCMOJIB30BAHUEM ITPOCTHIX MEXaHU3MOB.

[TaneHue Ten B BO31yXe U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmonenne nerxeHus Tena, OpouIeHHOro Mo YIoM K TOPU30HTY U TOPHU30HTAIIBHO.

H3mepenrne yckopeHus: CBOOOIHOTO MaieHusl.

HamnpaBnenue ckopocTu MpH IBH>KEHUH MO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3ydyeHre HepaBHOMEPHOI'O ABUKEHUS C LEIbIO OIPeIeIEHUs MTHOBEHHOU CKOPOCTH.

HccrnenoBanue  COOTHOUICHMSI ~ MEXKIy  IyTSIMH,  MPOHAEHHBIMM  TEJIOM  3a
MocJieIoBaTeIbHbIE pPaBHbIE HPOMEXKYTKM BpPEMEHH IPU pPABHOYCKOPEHHOM JBUKEHUU C
Ha4aJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3y4yenune nBUKeHUs MaprKa B BA3KOH KUAKOCTH.

W3yudenue nBMKEHUS Tena, OpOIIEHHOT 0 TOPU30HTAJIBHO.

Tema 2. lunamuka

ITpunnun ortHocurensHoCcTH ['amunes. Ilepseiii 3akoH HeroTona. THEpumanbHble CUCTEMBI
orcy€éra.



Macca tena. Cuna. Ilpunuun cynepno3unuu cuil. Btopoit 3akon HprotoHa st
MarepuaiibHOi ToukH. Tpernil 3akoH HproTOHA /17151 MaTepUaIbHBIX TOYEK.

3aKkoH BceMupHOro tarorenus. Cuna tspkectu. [lepBas kocMuueckast CKOpOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, ckonbxxeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJBKEHUs U cuiia TpeHus nmokos. Koagduuuent tpenns. Cuna compoTUBICHUS
MpY ABUKEHUU Teja B KUJKOCTH UJIH rase.

[ToctynarensHOE U BpamlaTeIbHOE IBIKEHUE a0COMOTHO TBEPIOT O TENa.

MOMEHT CHIBl OTHOCHTENBHO OCH BpamieHus. Ilimedo cuibl. YcinoBus paBHOBECHS
TBEPIOIO TEJIA.

TexHuyecknue yCTPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: MNOAUIMIHUKH, JBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHMEe UHEPLUH.

CpaBHeHHE Macc B3aUMOEHCTBYIOIIUX TEJl.

Bropoii 3akon HetoTOHA.

U3zmepenue cui.

CnoxeHue cui.

3aBUCHUMOCTH CUJIBI YIIPYTOCTH OT AedopManuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U A ICHUU.

CpaBHEHUE CHII TPEHUS MOKOS, KAUEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBeCHs TBEPAOro Tena. Buasl paBHOBeCH .

Yuenuueckuii sxcnepumenm, nabopamopHuie pabomoi

W3ydenue nBr>KeHUs OpycKa M0 HAaKJIOHHOM IJTOCKOCTH.

UccnenoBanue 3aBUCMMOCTH CUJI YHPYTOCTH, BO3HUKAIOMIMX B MPYKUHE M PE3UHOBOM
oOpasiie, OT uXx AehopMaIiiu.

HccnenoBanue ycioBUM paBHOBECHUS TBEPIOIO TeJA, UMEIOIIETO OCh BPALICHHUS.

Tema 3. 3akonsl coxpanenusn 6 mexanuke

Nmnynbc MmaTepuaabHOW TOUYKH (TeNa), CHCTEMbl MaTEPHAIbHBIX TOUeK. UMIynbc CUITbI U
W3MEHEHUE UMIYJIbca Tela. 3aKOH COXpaHEHUs UMITyJIbca. PeakTuBHOE JIBH)KEHHUE.

PaGoTa cuibl. MOITHOCTD CHJIBI.

Kunernueckast sHeprusi MarepuayibHOM TOUkH. Teopema 00 M3MEHEHHWU KHHETHYECKOMH
SHEPrUH.

[TorennmanbHas sHeprus. [loTeHansHas sHEprus ynpyro 1eOpMUPOBAHHON MPY>KUHBI.
[TorennmanbHas SHEPrus Tena BOIM3H MOBEPXHOCTU 3EMIIH.

[TorennuanbHble W HEMOTEHUMANbHbIE CHIIBL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUI C
M3MEHEHUEM MEXaHUYECKOM SHEPIUH CUCTEMBI TeJl. 3aKOH COXPaHEHHUSI MEXaHUYECKOM 3HEepruu.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHnueckne yCTpoiCTBa M IMPAKTUYECKOE IIPUMEHEHHUE: BOJOMET, KONED, MPYKUHHBIN
MHUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYyJIbCA.

PeakTuBHOE IBHXKEHUE.

[Tepexon NOTEHIMATIBHOM SHEPIHH B KWHETUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopvie pabomul



N3yueHne abCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JIBYX OJMHAKOBBIX HUTSIHBIX
MasiTHUKOB.

HccnenoBanue cBsi3u pabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKOW SHEpruu Tejla Ha
[IpUMEpE PaCTSHKEHUS PE3UHOBOIO KTy Ta.

Pa3nen 3. Mouekyasipaas pu3NKa ¥ TEPMOJIMHAMHUKA

Tema 1. Ocno6bt MOIEKYAAPHO-KUHEMUYECKOIL Meopul

OCHOBHBIE TOJ0XKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH U UX OMBITHOE 00OCHOBAHUE.
bpoynoBckoe nBuxkenue. Juddysus. Xapaktep HBIKEHUS € B3aUMOJICHCTBHS YaCTHUIL
BeliecTBa. Mojenu CTpOEHMs Ta3oB, KMAKOCTEHM M TBEPABIX TEJl U OOBSICHEHUE CBOMCTB
BEIIIECTBA HA OCHOBE JTHUX Mozened. Macca u pasMepsl Monekyl. KosmuecTtBo BermiecTsa.
[NocTosinnas ABoraspo.

Tennosoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenscus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJSIPHO-KMHETHUYECKOU TEOpHH
UaeaJbHOro Trasza. AOCONIOTHas TeMmIepaTypa Kak Mepa cpenHeld KHHETHMYECKOHl SHepruu
TENJ0BOro JBUWKeHUsA dactul raza. lllkanma temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenaeneeBa—Knanelipona. 3akon JlanpTona. M3ompoliecchl B HACAIBHOM Tase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BelecTBa. [ paduueckoe mpeacTaBieHne U30MPOLIECCOB: U30TEPMA,
u30xopa, nzobapa.

TexHuueckrne ycTpolCTBa U MPAKTHIECKOE MPUM EHEHUE: TEPMOMETP, OapomeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BelecTBa, (ororpaduu MoOJEKy
OpPraHUYECKUX COCTMHEHHUI.

OnbITel 110 1U (P Py3un KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JBUKEHUSI.

Mopnens onbita IlITepHa.

OnbIThl, JOKa3bIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYJIIPHOTO B3aUMO/IEH CTBHSL.

Moneins, HILUTIOCTPUPYIOLIAs IPUPOLY AABJICHUS I'a3a HA CTCHKU COCY/Ia.

OnBbIThl, WIUTIOCTPUPYIOLIME YPAaBHEHNE COCTOSHUS UJ1€aIbHOIO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

Onpenenenue Macchl BO3AyXa B KJAaCCHOW KOMHATe€ Ha OCHOBE HM3MEpEHHH 00béMa
KOMHATBI, JaBJICHUS U TEMIIEpaTyphl BO31yXa B HEMl.

HccenenoBanue 3aBUCUMOCTH MEXy TapaMeTpaMu COCTOSIHUSL pa3pexEeHHOr o rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoauHamuueckasi cucreMa. BHYTpeHHss SHeprusi TEPMOJAMHAMUYECKOH CHUCTEMBI U
crocoObl e€ n3meHenus. KonuuectBo TemnoTsl u pabota. BHyTpeHHss Heprus oJHOATOMHOIO
ujeanbHoro raza. Buasl Temonepeaaun: TEJIONPOBOAHOCTb, KOHBEKLIUS, U3TydeHUE. Y 1elibHas
TEMI0EMKOCTh BeniecTBa. KonuuecTBo TEII0TH IPH TEIlIoneperaye.

[Tonsatue 06 anuabatHoMm mpouecce. IlepBrlii 3akoH TepMoauHamMuku. I[IpumeneHue
[IEPBOI0 3aKOHA TEPMOJMHAMUKH K n3ompoueccam. ['paduueckas unteprnperanus padboThI rasa.

Bropoii 3akoH TepMoanHaMuk. HeoOpaTuMoCTh MPOIECCOB B MIPUPO/IE.

TenoBble MammHbl. [IpuHIUIBL AeliCTBUS TEMIOBBIX MaluH. [IpeoOpa3oBanus SHEPrUM B
TeruioBbIX MammHax. Koagduuuent nmonesnoro neiictus TenioBoi MamuHbl. Hukn Kapho u
ero Ko (HUIUEHT MOJIE3HOT0 AEUCTBUS. DKOJIOTHUECKHE MPOOJIEMBI TEMI0IHEPT €THKH.

TexHuueckre yCTPOWCTBA M IIPAKTUYECKOE IIPUMEHECHHE. JABUTrATEb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJIOAUIIBHUK, KOHIULIUOHED.



Jlemoncmpayuu

M3MeHeHue BHYTpEHHEH SHEPruu Tejla MpPH COBEPLICHUH paboOThl: BBUIET HPOOKU U3
OYyTBUIKM I10J] JIEUCTBUEM CKAaTOTO BO3JyXa, HarpeBaHue 3¢dupa B JAaTYHHOH TpyOke MyTéM
TpeHus (BUAEOAEMOHCTPALIHS).

W3MeHeHue BHYTpeHHEN SHEPruu (TeMIepaTypbl) Tea NpH Tenjonepeaaye.

OnbIT o aanabaTHOMY PacUIMPEHUIO BO3yXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Mogenu napoBoil TypOUHBI, ABUTATENsI BHYTPEHHEr'O CrOpPaHUsl, pEaKTUBHOI'O IBUTATEIS.

Yuenuueckuii sxcnepumenm, rabopamopnvie pabomul

N3mepenne yaenbHON TeMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn éewecmea. Pasosvie nepexoowvl

[Tapoobpa3oBanne u KoHIeHcauus. McmapeHue W KumeHue. AOCOMIOTHas W
OTHOCHTEJIbHAS BJIAXHOCTh Bo3ayxa. HacelleHHbli nap. YenbHasi TemoTa napoodpa3zoBaHusl.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JAABJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tesna. AHU30TPONHUS CBONCTB KPHCTAIIOB.

>KI/II[KI/I€ KpUCTaJUIbI. COBpeMeHHBIe MaTepuralbl. IInaBnenue u KpUucCTaJuim3anus. YaenbHas
TCILJIOTA I1JIaBJICHU . CY6J'II/IMaI_lI/I$I.

YpaBHeHUE TEMI0BOro OanaHca.

TexHuueckre ycTpoilcTBa U MNPAKTUUECKOE MPUMEHEHHE: TUIPOMETP U ICUXPOMETP,
KaJIODUMETP, TEXHOJOIMU T[OJYYEHHUsS COBPEMEHHBIX MaTepHalioB, B TOM  YHCIE
HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoIICTBA HACHIILIEHHBIX NTAPOB.

Kunenue npu noHm>xeHHOM JaBJICHUH.

CriocoObI M3MEpPEHUs BIAKHOCTH.

Halnronenne HarpeBaHus ¥ MIaBJIECHUST KPUCTAJJIMYECKOTO BEIISCTRA.

JleMOH cTpanus KpyucTauioB.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3MepeHne OTHOCUTENIBHON BIAKHOCTH BO3/1yXa.

Pa3znen 4. JinekTpoauHaMuKa

Tema 1. Inekmpocmamuxa

OnexTpuzauus Ten. OJEKTpUYeCKH 3apsna. JlBa Buaa 3NEKTpUUECKUX 3apsIoB.
[IpoBOHUKH, TUFIEKTPUKU U TTOTYIPOBOJIHUKHU. 3AKOH COXPaHEHHUsI 3JIEKTPUUYECKOT 0 3aps/a.

B3aumoneiictBue 3apsymoB.  3akoH  Kynona. TodeuHbld  AJEKTpUYECKUN  3apsl.
Onextpuueckoe mnone. Hanpspk€HHOCTh 3nekTpudyeckoro mnomsd. [lpuHnun cyneprno3uuuu
ANEeKTpUUECKUX nonen. JInHum HanpsKEHHOCTU 3JEKTPUUECKOr O TOJISL.

PaGota cumn anekTtpocratnueckoro mons. IloreHnuan. Pa3HOCTh  MOTEHIMAJIOB.
[IpoBOIHUKY U TUAJIEKTPUKHU B 3JIEKTPOCTATUYECKOM I0J1€. Jnanexk Tpuyeckas NIpOHUIIAEMOCTb.

OnekTpoéMKocTh. KoHIeHcaTop. DIEKTPOEMKOCTh IJIOCKOTO KOHJEHCATopa. DHEprus
3apsKEHHOT0 KOHJIEHCAaTopa.

TexHuueckne ycTpolcTBa M IPAKTUYECKOE NMPHUMEHEHHE: 3JIEKTPOCKOIN, 3JIEKTPOMETD,
ANIEKTpOCTATHYECKasl 3allUTa, 3a3€MJICHHE AJIEKTPONpUOOpOB, KOHJIEHCATOp, KOMUPOBAIbHBII
amnmnapar, CTpyWHBbIH IPUHTED.

Jlemoncmpayuu

YCeTpolCTBO M IPUHIUIT ACUCTBUS IEKTPOMETPA.

B3auMonelicTBue Ha3JIEKTPU30BaHHBIX TeEl.



DNEeKTPUUECKOE M0JI€ 3aPSKEHHBIX TEJ.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTaTHUECKAas 3allMTa.

JIMPneKTpUKY B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHMOCTb  JJIEKTPOEMKOCTH IIJIOCKOTO KOHJAEHCATopa OT IUIOIIAAM IUIACTHH,
pacCTOSIHUS MEXAY HUMH U AUJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

H3mepenne 21eKTpOEMKOCTH KOHAEHCaTOopa.

Tema 2. Ilocmoannstii 21ekmpuueckuit mok. Toxu 6 paznuunvix cpeoax

DNEKTPUYECKUNA TOK. Y CIOBHS CYUIECTBOBaHUS JIEKTPUYECKOro Toka. Mcrounuku Toka.
Cuna Toka. [locTosiHHBIN TOK.

Hanpspkenue. 3akon OMa 11 yyacTKa LerH.

DneKTpruiecKoe CONPOTHUBJICHUE. VYnensHOE COIPOTHUBJICHUE BEILIECTBA.
[locnenoBarenbHOE, apaiebHOE, CMENIAHHOE COEIMHEHHE ITPOBOAHUKOB.

Pabora snextpuueckoro Toka. 3akoH JIxoyns—Jlenna. MoOIHOCTh AIIEKTPUYECKOTO TOKA.

DNeKTpoABMKYLIAs CUJla U BHYTPEHHEE CONPOTUBJIECHUE MCTOYHHMKA TOKa. 3aKoH Oma Juist
NOJHOM (3aMKHYTOM) 3NeKTpuueckoil nenu. KopoTkoe 3aMbIkaHueE.

DneKTpOHHAsi HPOBOAMMOCTb TBEPABIX METAJIIOB. 3aBUCUMOCTb COIIPOTUBJIEHUS METAIJIOB
0T TeMiepaTypbl. CBEpXIIPOBOJUMOCTb.

DJIeKTpUYEeCKni TOK B BakyyMme. CBOMCTBA IEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHAass M MNpUMeECHas MPOBOAUMOCTb IOJIYIPOBOJHUKOB.
CgoiictBa p—n-nepexona. [loaynpoBogHUKOBBIE TPUOOPHI.

ONEeKTpUYECKU TOK B pacTBOpax M pPACIUIaBaX 3JIEKTPOIMTOB. OJIEKTPOIUTHYECKAS
JUCCOIUAIIMS. DIIEKTPOIIU3.

DnexTpuueckuil Tok B razax. CaMOCTOATENbHBIA U HECAMOCTOATENbHBIN pa3psaa. MonaHus.
[Tna3zma.

TexHuueckrue yCTpOHMCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMETpP, BOJIBTMETD,
peocTaT, HMCTOYHUKM TOKA, DJIEKTpPOHArpeBaTelbHble MPUOOPBI, AJIEKTPOOCBETUTENbHbIE
puOOphl, TEPMOMETP CONPOTHBIICHUS, BAaKyyMHbIH MO, TEPMUCTOPB U (HOTOPE3UCTOPHI,
MOJYNIPOBOJHUKOBBIN A0/, FaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne cuiibl TOKA U HAIIPSKEHUS.

3aBUCHMOCTh CONPOTUBIEHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOMIAIN
HOMEPEYHOr0 CEUEHUs U MaTepuala.

CMelaHHOE COEMHEHNE TPOBOJHUKOB.

[Ipsimoe u3mepeHue 3aeKTpoABHKYyLIeH cuibl. KopoTkoe 3aMblkaHHe rajibBaHUYECKOIO
JJIEMEHTA U OL€HKA BHYTPEHHEr O COIIPOTUBIICHHUS.

3aBUCHMOCTb CONPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AJIEKTPOJIUTOB.

HckpoBoit pa3psii 1 NpOBOJUMOCTb BO3IyXa.

OHOCTOPOHHSISI IPOBOAMMOCTB HOAA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomol

N3y4yeHne cMemaHHOro COCIMHEHUS PE3UCTOPOB.

W3mepeHne  JNEKTPOABMKYLIEM  CHIIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHErO
COIIPOTHUBJICHMUS.



Habmronenue snekrponusa.

MexnpeaMeTHbIE CBSI3H

Wzyuenue kypca ¢usuxu 6azoBoro ypoBHs B 10 Kkjacce ocylecTBIsSETCS € Y4ETOM
COIEPXKATENbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTHKH, OWOJIOrMM, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nonsamus, CBSI3aHHBIE C M3YYEHHEM METO/IOB HAYYHOI'O MO3HAHUS:
sBJICHHE, Hay4yHbI (akT, rumoresa, (usnyeckas BeIMYHHA, 3aKOH, TEOpHs, HaOII0/eHUE,
9KCIEPUMEHT, MO EIIUPOBAHNE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHUH, JWHEHHas ¢QyHKOusa, napabona,
runepoona, ux rpauky U CBOMCTBA, TPUTOHOMETPUUECKHE (PYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX IPOEKIUH HA OCH
KOOp/AMHAT, CII0)KEHHE BEKTOPOB.

buonocusa: Mexanuueckoe JABM)KEHUE B KUBOM mpupoje, nuddysus, ocMoc, Tem1oo0MeH
KMBBIX OPraHU3MOB (BUABI TEIJIONEPEaUuH, TEIIOBOE PABHOBECUE), FNEKTPHUECKUE SIBJIICHUS B
JKUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOMICTBA TBEPABIX TEJ, JKUIKOCTEH U Tra3oB, JJIEKTPUUECKUE
CBOMCTBA METAJIJIOB, YJIEKTPOIIMTUYECKAS U CCOLMALIMS, TaJIbBAHUKA.

TI'eoepagpus: BIa>KHOCTb BO3/yXa, BETPbl, OapoOMeTp, TEPMOMETP.

Texnonocus: npeodpa3zoBaHue ABUKEHHUM C MCIOJb30BAHUEM MEXaHU3MOB, YYET TPEHUS B
TEXHUKE, MOAIIMITHUKY, HCIIOJb30BaHUE 3aKOHA COXPAHEHUS HMITyJbca B TEXHHUKE (pakeTa,
BOJAOMET U Jpyrue), JABUTaTelb BHYTPEHHEro CropaHus, napoBas TypOuHa, OBITOBON
XOJOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJOTUH MOTYYCHHUS] COBPEMEHHBIX MaTepuasioB, B TOM YHUCIE
HAaHOMATEepUaJoB, U  HAHOTEXHOJIOTMH,  JJEKTpPOCTaTWYecKas  3allluTa,  3a3eMJICHHE
AIIEKTPONIPUOOPOB, KCEPOKC, CTPYMHBIH HpPHUHTEp, dJEKTpOHArpeBaTesbHbIE MPUOOPHI,
3JIEKTPOOCBETHTEIbHBIE TPHOOPHI, TaJIbBaHHKA.

11 KJIACC

Pa3znen 4. JinekTpoauHaMuKa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKYUA

[locTossHHBIE MarHuThl. B3aumonelcTBHE IMOCTOSIHHBIX MarHUTOB. MarHuTHoe moue.
BekTop MaraHuTHOU MHAYKIMH. [ [pUHINAN CYTIEPIIO3UIIMA MATHUTHBIX MToJiel. JIMHUM MarHUTHOU
uHAyKuu. KapTrHa TuHUA MarHUTHOM MHTYKLIMH T10JIS1 HOCTOSIHHBIX MarHUTOB.

MarnuTtHoe moje MNpoBOJHUKA ¢ TOKOM. KapTuHa IMHUN MHIYKUMHW MAarHUTHOIO MOJIs
JUIMHHOT'O TNPSAMOr0 MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOIO MPOBOJHUKA, KATYIIKH C TOKOM.
OnbiT Opcrena. BzanmoneiicrBre mMpoBOHUKOB C TOKOM.

Cuiia Amnepa, €€ MOIYJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ wmoayJib M HampaBieHue. J[BU)KEHHE 3apsyKEeHHOM YacTHUIbl B
OJTHOPOJHOM MarHuTHoM noje. Pa6ora cumsl Jlopenua.

SIBneHMe DSIEKTPOMArHUTHOW MHAYKIUU. [IOTOK BekTOpa MarHUTHOM WHAYKIIHH.
DnexTpoABMKYIIas CUIa MHAYKIMH. 3aKOH JIEKTPOMarHuTHON MHAYKIMN Papases.

BuxpeBoe siiekTprueckoe mose. DJEKTPOABMKYINAs CHIA HMHAYKIMM B IIPOBOJHUKE,
JBHKYILEMCS IOCTYIATEIBHO B OAHOPOJIHOM MarHUTHOM I10JIE.

ITpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HNE CAaMOMHIYKIMH. DIEKTPOABUKYIIAs CUJIa CAMOMHIYKIIMH.



OHeprust MarHUTHOTO NOJIS KaTyIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuuecknue yCTpOHMCTBA W IMPAKTUYECKOE IPUMEHEHME: IIOCTOSIHHbIE MAarHUTHI,
AJIEKTPOMAarHUThl, 3JEKTPOJBUIaTENb, YCKOPUTEIM 3JIEM EHTAPHBIX YAaCTULl, NHIYKIIMOHHAS I1€Yb.

Jemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHUE HIIEKTPOHHOI'O Iy4YKa MAarHUTHBIM I1OJIEM.

JInHUY MHAYKIMU MarHUTHOTO IOJIS.

B3aumoneiicTBue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[HenctBue cumbl JIopeHia Ha HOHBI DIEKTPOIIUTA.

SIBneHME 3JIEKTPOMAarHUTHOW MHTYKIIUH.

ITpaBuno Jlenna.

3aBUCHMOCTb JIEKTPOJBMIKYILEH CUJIBI MHAYKLIUU OT CKOPOCTH M3MEHEHHUSI MarHUTHOI'O
IIOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

M3ydeHne MarHuTHOIrO MOJIsl KATYLIKU C TOKOM.

HccnenoBanue AeicTBYSI IOCTOSSHHOTO MAarHATA Ha PAMKY C TOKOM.

HccenenoBanue ABICHUS 3JIEKTPOMAarHUTHOW MHTYKIIUH.

Paznea 5. Koje0anus 1 BOJHEBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHblE KONeOAHUA

Konebatenprnass cucrema. CBoOoaHble MexaHWdeckue KosebaHus. [ apMoHUYeckue
konebanus. Ilepuon, wactora, amrmumtyaa u ¢asza konedanuil. IIpyKUHHBIA MasTHUHK.
MaremaTuyeckuii MasgTHUK. YpaBHEHHME rapMOHMYeCKHX KosneOanuil. IIpeBpamienue sHepruu
IIPU FapMOHUYECKUX KOJIEOAHUSIX.

KonebatenpHblii  KOHTYp. CBOOOAHBIC D3JIEKTPOMAarHUTHBIE KOJNEOaHHWS B HJCATHLHOM
KOJIEOaTEIbHOM KOHType. AHAJIOIMs MEXKJIY MEXaHM4YECKMMH M 3JIEKTPOMarHUTHBIMU
kosnebanusmu. @opmyna TomcoHa. 3aKOH COXpPaHEHUs 3HEPTUU B HJEATBHOM KojeOaTeabHOM
KOHTYDE.

IIpeacraBienue o 3aTyxarwoIux KoJjieOaHUsIX. BeIHYXeHHbIE MeXaHHUYECKUe KoJieOaHusl.
Pe3onaHc. BbIHyX/1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJICOaHUSL.

[Tepemennsiii Tok. CUHYCOMAJIbHBIA MMEPEMEHHBIH TOK. MOITHOCTh MEPEMEHHOTO TOKa.
AMIIMTYIHOE U [ €CTBYIOIEE 3HAUEHHUE CUJIbl TOKA U HAIIPSDKEHUS.

Tpancdopmartop. IlponsBoacTBo, mepemada M MOTpeOsIEHHE 3JIEKTPUYECKON SHEPruu.
DKOJNOrMYecKne pUCKU MpU IPOU3BOACTBE 3eKTpodHepruu. KynbTypa ucnonab3oBaHus
AJIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuueckne yCTpoWCTBA M IPAKTHYECKOE IIPUMEHEHHUE: DJJIEKTPUYECKUH 3BOHOK,
reHepaTop MEPEMEHHOI0 TOKA, JIMHUM JIEKTponepenay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojieOaTeIbHON cUCTEMBI (MPY>KUHHBIA MJIM MaTeMaTHYEeCKHUM
MasITHUK).

HaGmoienne 3aTyxaronmx KoJIeOaHmii.

HccnenoBanue CBOMCTB BBIHYKEHHBIX KOJIEOaHUH.

Habmonenne pezonanca.



CB0OOHBIE 37IEKTPOMAarHUTHBIE KOJIEOAHUS.

OctuinorpaMMbl — (3aBUCMMOCTH  CHJIBI TOKa M HANpsDKEHUs OT BpPEeMEHH) JUid
AJIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onaHc npu mocienoBaTeNbHOM COECJUHEHUM PE3UCTOpa, KAaTYIIKH WHIAYKTHUBHOCTH U
KOHJICHCaTopa.

Mogenb TUHUH 3JIEKTpOorepeaayn.

Yuenuueckuii sxcnepumenm, rabopamophvie padomoi

HccnenoBanue 3aBUCHMOCTH ITEPHOJIa MAJIBIX KOJeOaHU rpy3a Ha HUTH OT JAJMHBI HUTH U
Macchl I'py3a.

HccrnenoBaHne NEPEMEHHOrO0 TOKAa B ILENHM M3 IOCIENOBATENbHO COEIUHEHHBIX
KOH/IEHCATOpa, KaTYILIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomMazZHUmMHbsle 60HbL

MexaHnuueckue BOJIHBI, ycaoBus pacupocTtpaHenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
¥ JuimHa BouHbL llomepeuyHble W MNpojoJbHbIE BOJHBL MHTepdepenuus u  audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TemOp 3BykKa.

DJEKTPOMAarHUTHbIE BOJIHBL. Y CIIOBUSl M3JIy4EHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHtauus BekTopoB E, B, V B snexkrpomarautHoil BonHe. CBolicTBa 3JEKTPOMarHUTHBIX
BOJIH: OTpa)keHHe, IMpeloMiIeHHe, nojsipu3auus, aAudpakuus, uHTepdepeHuus. CKopocTb
AJIEKTPOMArHUTHBIX BOJIH.

[lkana 3JIeKTPOMAarHUTHBIX BOJIH. [IpHMeHEHNEe 3JIEKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpyHIMIIBI paArOCBA3H U TeNeBUIeHU. Pagnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPY KaIOILEe cpebl.

TexHuueckue ycTpolcTBa M IPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJlbHble MHCTPYMEHTHI,
yIAbTPa3ByKOBasl JMAarHOCTUKAa B TEXHMKE M MEIULMHE, pajap, paauoNpUEMHHK, TEIEBU30D,
aHTeHHa, Tenedon, CBU-neun.

Llemoncmpayuu

OO6pazoBaHue U pacnpoCcTpaHEHHUE MONEPEUHBIX U MPOAOJIBbHBIX BOJIH.

Koneb6momeecs Te0 Kak MCTOYHUK 3BYKA.

Haburonenue oTpaxxeHus ¥ MpeIoMIIEHUST MEXaHUUECKUX BOJIH.

Habmonenue natepdepeHnu 1 1uGpakiiny MEXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmronenue cBsi3M T'POMKOCTH 3BYKAa M BBICOTBI TOHA C aMIUIMTYJOW M 4YacTOTOH
KOJIeOaHUIA.

HccinenoBanne CBOMCTB  DJIEKTPOMATHUTHBIX  BOJH:  OTPaKEHHE, IIPEIIOMIICHUE,
MoJIIpu3anus, TUPPaKus, HHTEPHEPCHITHUS.

Tema 3. Onmuxka

I'eomerpuueckas onrtuka. [IpsmonuHeiiHoe pacnpocTpaHeHHe CBeTa B OJHOPOIHOM cpefe.
JIyu cBeta. ToueuyHbIN UCTOYHUK CBETA.

OtpaxeHnue cBera. 3aKOHBI OTpakeHUs cBera. llocTpoeHue n300pak€HUM B IJIOCKOM
3epKalie.

[Ipenomnenne cBera. 3akOHBI TPEIOMIICHHS CBeTa. AOCOJIOTHBIA TOKa3aTelb
npesnomienus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yroJl IMOJIHOIO BHYTPEHHErO
OTpa’KEHHUS.

Hucnepcus ceeta. CioxkHbli coctaB Oenoro csera. L{Ber.



Cobuparonnme u pacceuBaromue nUH3bL. ToHkas mnuH3a. DOKYCHOE paccTOsSHUE U
OITHYECKAs cujia TOHKOM JMH3bL. [locTpoenne nzo0pakeHnii B COOMPAIOIINX U PACCEUBAOLINX
mH3ax. @opMyia TOHKOM JIMH3BL. YBEJINYEHUE, 1aBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BonnoBass ontuka. WnaTepdepenmuss cBeta. KorepeHTHbIE HWCTOYHUKU. Y CIOBHS
HaOJIIOJCHUS MAKCUMYMOB 1 MUHHUMYMOB B HHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHUKOB.

Hubpakuust cBera. [udpaknuonHas peméTrka. YCIOBHE HaOMIOJCHHS TIABHBIX
MaKCHMYyMOB TIPH MTaJICHIH MOHOXPOMAaTHIECKOT'0 CBETa Ha MU(PAKIIMOHHYIO PEHIETKY.

ITonspuzanus csera.

TexHu4eckre YCTpOHCTBA W TPAKTUYECKOE IMpPUMEHEHHe: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHKPOCKON, TENeCKON, BOJOKOHHAs OINTHKA, AU(paKIumoHHAS
peleéTKa, MoIsIpou.

Jlemoncmpayuu

[IpsimonuHelHOe paclpoCTpaHEHHE, OTpakKE€HUE W MpesiomyieHHe cBera. OnTtuueckue
prOOPBHI.

[TonHoe BHyTpeHHee oTpaxkeHue. Mozenb CBETOBOA.

HccnenoBanue CBOMCTB M300pakeHUH B IMH3AX.

Monenu MUKpOCKONa, TEJIECKOIA.

HaGmronenne narepdepeniinu cBera.

Ha6mronenne nudpakiuu ceera.

HaGmronenne nucnepcnu cBera.

[Tonyuenue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tonmyuenue criekTpa ¢ MOMOIIbI0 TU(PPAKIIUOHHOMN PELIETKH.

HaGnronenne monsipu3anuu CBETa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

N3mepenne mokaszaTess MpeToMIICHHS CTeKJIa.

HccnenoBaHue cBOMCTB H300pakeHUH B JINH3AX.

Habmonenne nucrnepcuu cBeta.

Pa3znen 6. OcHOBBI ClIeNIMAIBHOV TEOPUU OTHOCHUTEJIbHOCTH
I'paHuLBl TPUMEHUMOCTH KJIACCMUYECKOM MexaHukH. [locTynarsl cnenuanbHOM Teopuu
OTHOCUTEIBHOCTU: HMHBApUAHTHOCTb MOAYJS CKOPOCTHM CBE€Ta B BaKyyMe, IPUHLHII
OTHOCHUTEIBLHOCTH DUHIITEHHA.
OTHOCUTENILHOCTh OJTHOBPEMEHHOCTH. 3aMeIJIEHUE BPEMEHU U COKPAIlEHUE JJIUHBI.
DHeprust U UMIYJIbC PEJIITUBUCTCKON YaCTUILIBL.
CBs13b Macchl € 3HEPrueil 1 UMITYJIbCOM PESITUBUCTCKON YaCTUIIbl. DHEPrus MOKOSI.

Paznen 7. KpantoBas pusuka
Tema 1. Inemenmol KeAHM 060U ONMUKU
®otonbl. Popmyna [lnanka cBs3u 3HEpruu GOTOHA C €ro YaCTOTOW. DHEPrUsl U UMITYJIbC
¢doToHa.
OtkpeiTne u wuccienoBanue ¢otoddpdexra. Onwvitet A. I'. CromeroBa. 3aKoHBI
doroadpdexra. YpaBHenue Diinmreiina st Gororddexra. «Kpacnas rpanuna» Gorodddexra.
Hasnenue ceera. OnbiTel [1. H. JleGenena.
XHUMHUYECKOE IEVCTBUE CBETA.



TexHuueckne yCTpOHCTBa M INpPAaKTUYECKOe NpUMEHEHHe: (OTOdJIEMEHT, (POTonaTyuK,
COJTHEUHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otord ekt Ha yCTaHOBKE C IMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHeMIHEro poroaddexra.
Ceeroauon.
Conneunas G6aTapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OnbiTel Pesepdopna mo paccestHuto o -yactuil. [lmanerapHas
Mozenb atoMa. [locrynatel bopa. M3nmyuenue u norjouieHue GOTOHOB NPU MEPEXOJE aToMa C
OJIHOTO YpOBHsI 2HEpruu Ha Jpyrod. Buabl crekTpoB. CHeKTp ypOBHEW »HEpPrud aToma
BOZOpOJA.
Bonnossle cBoMcTBa yacTull. Bonusel ne bpoisa. KopnycCKynspHO-BOJIHOBOM! Ayaau3M.
CHOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHUE.
TexHuyeckne yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIM aHaIu3
(criekTpockolt), 1a3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Monens onbita Pesepdopaa.
Omnpenenenue NIMHBI BOJIHBI JIa3epa.
Haburonenne muHeuaThiX CIIEKTPOB U3TydEHHUSL.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
Halnronenne muHeuaToro cnekrpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh CTpOEHus  sapa. OTtkpeiTHE
panuoaktuBHOCTH. OnbITE Pezepdopra mo onpeeneHnio cocTaBa paauoakKTHBHOTO U3TY4EeHUS.
CoiicTBa anba-, 6eta-, raMMa-u3iydeHus. BiusiHue paguoakTHBHOCTH HA JKUBBIE OPTaHU3MBI.
OtkpbiTHE mpoToHa M HeWTpoHa. Hykionnas mozpens sapa ['elizenOepra—liBaneHko.
3apsin sigpa. MaccoBoe uncio sigpa. M3otomsl.
Anbda-pacnaa. DIEKTpOHHBI M MO3UTPOHHBIN Oera-pacnan. ["amma-usiydenue. 3akoH
pazvoaKTUBHOIO pacrasa.
DOHeprus CBsI3U HYKJIOHOB B spe. SlnepHble cuibl. JlegekT Macchl sapa.
Snepuble peakuuu. JleneHue u CUHTES siiep.
SAnepubiii peaktop. TepmosaepHbld cuHTe3. IIpoOseMbl M TEPCHEKTHBBI  SACPHOM
JHEPreTUKHU. DKOJIOTUYECKHUE ACIIEKTHI SIIEPHON SHEPrETUKH.
OneMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.
Mertobl HAOMOACHUS U PETUCTPALIMU SJIEMEHTaPHBIX YACTHIL.
®dyHnaMeHTanbHblE B3auMoiecTBUA. ENMHCTBO pu3nueckoit KapTHHBI MUpa.
TexHnueckre yCTpoMCTBa UM IPAKTUYECKOE NPUMEHEHUE: TO03UMETp, KaMmepa Buibcona,
SIEPHBII peakTop, aToOMHas 6omoba.
Jlemoncmpayuu
CuéTunK MOHU3UPYIOLIUX YaCTHL.
Yuenuueckuii sxcnepumenm, nabopamophvie pabomol
HccnenoBanue TpekoB 4acTUIL (110 TOTOBBIM (poTorpadusm).

Pa3nen 8. Di1eMeHTBI aCTPOHOMHUHM M aCTPOPU3UKHU



Otansl  pa3BUTHS  acTpoHomuM. IIpuknagHoe M MUPOBO33pEHYECKOE 3HAYCHUE
aCTPOHOMMH.

Bun 38é3nH0r0 He6a. Co3Be3aus, sipkue 3BE3/bl, IUNIAHETHI, UX BUIUMOE JBUKCHUE.

ConneuHas cucrema.

Connue. ComHeyHas akTUBHOCTb. Mcrtounuk sHeprum ConHioa u 3BE34. 3BE3ABI, UX
OCHOBHBIE€ XapaKTEpUCTUKHU. JluarpamMma «CHEKTpaJbHBIM KIACC — CBETUMOCTB». 3BE3NBI
IJIABHOW IIOCJIEIOBATEIbHOCTH. 3aBHUCHMOCTh «Macca — CBETUMOCTb» i 3BE3] TJIAaBHOM
IIOCJIEI0BAaTENbHOCTH. BHyTpeHHee cTpoenue 3BE€3a. CoOBpeMEHHbIE MPEACTABIECHUA O
MIPOUCXOKIEHUU U 3Bomonny CoJHIa U 3BE3/1. DTalbl )KU3HU 3BE3.

Mueunsiii [1yTs — Hama [Nanaktuka. [Tonoxenue u npuxenue Connna B ["anmaktuke. Tumbl
rajlakTuk. Paguoranaktuku u kBasapsl. UEpHBIE IbIPBI B SApax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. PasOeranme ramaktuk. Teopus
Bbonpuioro B3peiBa. PenukroBoe u3nydeHue.

MacmrabHas cTpykTypa BeenenHoi. MeraranakTuka.

Hepewménnble npo6ieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus

HaGmronenust HeBOOPYKEHHBIM I1a30M C UCIONb30BAHUEM KOMIIBIOTEPHBIX HMPUIIOKEHUN
IUISL ONPEENICHUs MOJI0KEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHbBIE CO3BE3/Ms
CesepHoro nosymapus 1 spkue 3BE31bl.

Ha6mronenus B Teneckon Jlynsl, nnanet, Mueunoro [lyTu.

O6o0maronee NOBTOpeHue

Ponp ¢u3ukum u acTpoHOMUHM B HKOHOMHUYECKOH, TEXHOJIOTHYECKOW, COIMATIHLHOU U
TUYECKON cdepax esATeNbHOCTH YeNoBeKa, poJib U MeCcTO (U3MKM U acCTpOHOMHH B
COBpEMEHHOW Hay4yHOHl KapTHHE MHpa, poiib (usnueckoil Teopun B (HOPMHUPOBAHUU
MpeCTaBICHUN 0 PU3NUECKON KapTUHE MHUpa, MECTO (PU3NUECKON KapTUHBI MUPA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAaYyUHbIX IPECTaBICHUN O IPUPOJE.

Me:xknpeaMeTHbIe CBA3U

Nzyuenne kypca ¢usuxu 6a3zoBoro ypoBHs B 11 kiacce ocyiecTBisieTcd ¢ y4y&ToM
COZIepP)KATENBbHBIX MEXIPEAMETHBIX CBA3€H C KypcamMH MAaTeMaTHKH, OWOJOrMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meosicnpeomemnvle nonsmus, CBSI3aHHBIE C W3YYEHMEM METOJ0B HAyYHOrO IO3HAHUS:
sBJIEHUE, HayuHbIi (akT, rumoresa, (u3MuUecKas BeIWYMHA, 3aKOH, TEOpus, HaOIIoIeHue,
9KCIIEPUMEHT, MO EIIUPOBAHKE, MOJENb, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUUYECKUE (YHKIMHU: CHHYC,
KOCHHYC, TAQHI'€HC, KOTaHIE€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U HX
IPOEKLUU HAa OCH KOOPAUHAT, CJIOXEHHUE BEKTOPOB, MPOU3BOAHBIC AIIEMEHTapHBIX (DYHKIMH,
MPU3HAKU TIOA00MS TPEYTrOJILHUKOB, ONpe/eleHe IO II0CKUX (GUryp u oobéma Te.

buonocusa: snexrpuueckue SBICHHUS B JKMBOW INpUpoOJe, KojeOaTelbHbIE IBHKEHHS B
KUBOW TPHUPOJE, ONTHUECKUE SIBICHUS B >KMBOM INpPHUpPOJAE, NEHCTBUE paJAMallUd Ha >KUBBIE
OpPraHU3MBI.

Xumus: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIM4ecKas CTPYKTypa TBEPABIX Tell,
MEXaHM3Mbl 00pa30BaHMs KPUCTAINIMYECKON PEIIETKY, CIIEKTPaIbHbIN aHaIu3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIM, 3aJIe)KU MAarHUTHBIX pyl, (GOTOCHEMKA 3eMHOMN
ITOBEPXHOCTH, MPEACKA3aHNUE 36MIICTPSICEHUN.



Texnonocus: JTMHUU 3NEKTPONEpeaayd, FreHepaTop MEPEMEHHOTO TOKA, AJIEKTPOJBUTrATEb,
UHIYKIMOHHAs Medb, pajgap, paguolNpUEMHMK, TEIEBU30p, aHTeHHa, TenegoH, CBY-mneus,
IIPOEKIIMOHHbIN amnrmapar, BOJIOKOHHAs OITHKA, COJIHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHUA IIPOI'PAMMBI 11O
POU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMA

OcBoenue yuebHoro mpeamera «®Pusnka» Ha YpPOBHE CpelHEro o0Imero oOpa3oBaHUS
(6a30BBIf  ypoOBeHb) JOKHO  OOECHEYHUTh  JIOCTHDKEHHE  CIEAYIOIUX  JTHUYHOCTHBIX,
METanpeAMETHBIX U MMPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yibTaThl OCBOEHHS yueOHoro mpenMera «®Dusuka» IOIKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaroImuXcsi PyKOBOACTBOBAThCS CHOPMHUPOBAHHON BHYTpPEHHEN
MO3UIIUEH JIMYHOCTH, CHCTEMOM IICHHOCTHBIX OPHEHTAIMi, TMO3UTHUBHBIX BHYTPEHHHUX
yOeXJeHui, COOTBETCTBYIOUIMX TPAIWLIUOHHBIM I[€HHOCTSM POCCHUKCKOro  0OIIecTBa,
paciiupeHre XKHU3HEHHOr'0 OMNbITa U OMNbITa NEATEIbHOCTH B IPOIECCe peaau3alliii OCHOBHBIX
HaIpaBJICHUI BOCIUTATEILHON AESTEIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIIUTAHMS

COPMUPOBAHHOCTb I'PAXAAHCKOW IMO3ULMH 00ydarolmerocs Kak akTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOro 00I11eCTBa;

NPUHATHE TPATUIHUOHHBIX OOIIEYEIOBEYECKUX TYMAHUCTUYECKHX M JIEMOKPATUYECKUX
IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAESITEIbHOCTh B HMHTEpEcaxX I'pa)kJaHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIPaBICHUH B 00pa30BaTEIIbHOI OpraHu3allny;

YMEHHE B3aUMOJIEHCTBOBATh C COIHAIGHBIMH HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIHSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKON 1ESITEIBHOCTH

2) NaTPHOTHYECKOT0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUMCKOM Ipa’IaHCKON UACHTHYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSM POCCHHCKUX
yu€HBIX B 0071acTH (DPU3HUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:

c(OpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STHUECKOT'0 MOBEICHNUS;

CHOCOOHOCTh OLIEHMBATh CHTYAI[MI0 M IMPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCh
Ha MOpaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B JEATEIbHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT'0 BKJIAJ]a B IOCTPOEHHE YCTOMYUBOTO Oy IyIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOI O TBOPYECTBA, IPUCYLIETO
¢u3nyecKoil HayKe;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K pa3IuyHbIM cdepaM NpoPecCHOHAIBHON JeATEeNbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOH W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymymien
npodeccuu U peam30BEIBATh COOCTBEHHBIE )KU3HEHHBIE IIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K 00Pa30BaHHUIO U caMOOOpa3OBaHUIO B 00JacTH (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JI0rH4YeCcKOro BOCIMTAHMSA:

cOpPMHUPOBAHHOCTh JKOJOTHYECKON KYJBTYpbl, OCO3HaHUE TJIO0AJIBHOTO XapakTepa
HKOJIOTMY ECKUX TTPOOIeM;



IUIAHUPOBAHUE U OCYIIECTBJICHUE ACHCTBUII B OKpY)KaloLIeH cpele Ha OCHOBE 3HAHUSA
Lened yCTOMYMBOrO pa3BUTHUS YEIOBEYECTBA;

paclIMpeHrue OmnbITa JESATEJbHOCTH SKOJOTMYECKOW HalpaBJIEHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 110 QU3HKE;

7) EHHOCTH HAYYHOT'0 MO3HAHMA:

C(OPMHUPOBAHHOCT MHMPOBO33PEHMsI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HUZNYECKON HAYKU;

OCO3HAHHE LIEHHOCTH HAay4YHOH J1eATEIbHOCTH, TOTOBHOCTh B MpOIlecce U3yUeHHs (U3 UKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTebHbIE YHUBEPCATbHbIE YUeOHbIe AelicTBUSA
Bba3oBble Jornueckue 1eMCTBUA:

CaMoCTOSTENFHO (OpPMYIHpOBaTh U aKTyaJM3UpOBaTh MpoliieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpeNeNATh e 1eATeIbHOCTH, 33/1aBaTh apaMeTPhl U KPUTEPUHU UX JOCTHUIKCHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pACCMATPUBAEMBIX (DU3UYECKHX SIBJICHUSIX;

pa3pabaThIBaTh IJIAH pelIeHUs MPoOIeMbl C y4ETOM aHAIM3a UMEIOIINUXCS MaTepHalbHbIX
1 HEMaTepHAILHBIX PECYPCOB;

BHOCHTH KOPPCKTHBBI B JCSITEIHHOCTh, OICHHBATh COOTBETCTBHE PE3YyJbTATOB IIEJISM,
OLICHUBAThH PUCKH MOCIICACTBHH e TSIbHOCTH,

KOOPJIMHHUPOBATh W BBIMOJHITH padOTy B YCIOBUSAX pPEATbHOrO, BUPTYaJIBHOTO H
KOMOMHHUPOBAHHOTO B3aUMOJICH CTBUS

pa3BUBATh KPEATHBHOE MBINIJICHHE TP PEIICHUH KU3HCHHBIX MTPOOJIEM.

Ba3oBble uccienoBareibCKue AeiCTBUA:

BJIQJICTh HAYYHOH TEPMHUHOJIOTHEH, KJIIOUEBBIMHU IMOHATHSIMH M METOJaMU (U3HUYCCKOM
HAaYKHU;

BIIQJICTh HABBIKAMH Y4€OHO-HCCIIEIOBATEIHCKOW U MPOSKTHOW JEATEILHOCTH B OOJIACTH
(bu3nKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY ITOMCKY METOJIOB PEIIeHUs 3a/1a4
(U3NYECKOT0 COoep KaHUS, TPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

BIIQJICTh BUJAMU JACITEIBHOCTH IO TMOJYYCHHIO HOBOT'O 3HAHWS, €r0 WHTEPIpPETAIUH,
peoOpa3oBaHUI0 M TIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX CHUTYallUsX, B TOM YHCIE MPH
CO3/1aHUU YYEOHBIX TPOCKTOB B 001aCTH (PU3UKH;

BBISIBJIATh NPHUUYMHHO-CIEACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3aJady, BBIIBUTAThH
TUNOTe3y €€ pelIeHus, HaxXOJUThb AapryMEHThl IS JI0Ka3aTelbCTBA CBOUX YTBEP)KICHUM,
3a/1aBaTh MapaMeTPhl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh TMOJIYYCHHbIE B XOJA€ pEIIeHUS 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTH, TPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/laud B 00pa30BATEIILHOW [ESITEIbHOCTH, B
TOM YHCJIC TIPU U3YUICHUN (DU3HKH,

JIaBaTh OI[CHKY HOBBIM CHTYAI[UsIM, OI[CHUBATH MPHOOPETEHHBIH OITBIT;

YMETh NMEPEHOCUTH 3HAHUS MO (PU3HMKE B MPAKTUICCKYIO 00JIACTh KU3HEICATEIIbHOCTH;

YMETh HHTEIPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIaCTeiH;

BBIJIBUTAaTh HOBBIC UJICH, MTPEIJIaraTh OPUTHHAIBLHBIC TIOIXO0/IbI U PEIICHHS;

CTaBHUTH MPOOJIEMBI M 331a4H, IOy CKAIOIINE AIbTEPHATUBHBIC PEIICHUS.



Pabora ¢ undgopmanueii:

BJIaJIETh HaBBIKAMHU MOJy4eHHs] MHPOpMaLMU (PU3HMUECKOro COAEpKaHMSI U3 UCTOYHHUKOB
pasHBIX THUIIOB, CaMOCTOSTENbHO OCYLIECTBJISTh IIOMCK, aHaJM3, CHUCTEMATH3alUI0 U
MHTEPIpeTalnio HH(POPMaLUK Pa3InYHBIX BUAOB U (GOPM NPEACTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMaLUK;

UCMOJb30BaTh CpeACTBa HMHPOPMALMOHHBIX M KOMMYHHKAI[MOHHBIX TEXHOJOTHI B
pEIIeHUH KOTHUTHBHBIX, KOMMYHHMKAaTHUBHBIX M OpPraHU3allMOHHBIX 3a7ad C COOJII0JeHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH 0E30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IPaBOBbIX U
STUYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3UUECKOr0 COMAEpXKaHWS B pa3IMYHBIX (opmatax ¢ y4&€rom
Ha3HaueHus: MWHGpOpMalUMu U LEJEeBOM ayIuTOpuHu, BbIOMpas ONTUMAIbHYIO (QopMy
MIPEJCTaBICHUS U BU3YyaJIN3ALIUH.

KoMMyHHKATHBHBIE YHHMBepPCaJbHbIE yueOHbIe eiicCTBUS:

OCYIIECTBIIATH OOIIEHNE Ha YPOKax (M3UKU U BO BHE-YPOUHOM J1€ATEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKN KOH(PIUKTHBIX CUTYallMi U CMSATYATh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3J1araTh CBOK TOYKY 3PEHHUS C MCIOJb30BAHUEM SA3BIKOBBIX
CpEICTB;

MOHUMATh M UCIIOJIb30BaTh MIPEUMYIIECTBA KOMAaHIHON M MHAWBHIYaIbHOU pabOThI;

BbIOMpAaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MOXHOCTEM Ka)/10r0 4Jje€Ha KOJUIEKTUBA;

IIPUHUMATh 1€ COBMECTHOW JEATEIbHOCTH, OpPraHU30BBIBATH U KOOPAUHHUPOBATh
JEUCTBUSL MO €€ TOCTHKEHHUIO: COCTaBJIATh MJaH JEWCTBUU, PACHPENEsiTh POJU C YYETOM
MHEHHH y4aCTHUKOB, 00CYXAaTh pe3yIbTaThl COBMECTH O pabOTHI;

OLIEHMBATh KaYECTBO CBOETO BKJIAJA M KaXKJOT0 YYaCTHHKA KOMAaHJIbl B OOLIMI pe3ysbTaT
0 pa3pabOTaHHBIM KPUTEPHSIM;

MpENJIaraTh HOBBIE MPOEKThI, OLUECHUBATh MJEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATETUYECKOE IIOBEACHHE B pA3JIMYHBIX CUTYyalUsX,
MIPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh HHUIIUATUBHBIM.

PeryiasiTuBHbIC yHUBepcalbHble yueOHbIE JeiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYILECTBJIATh IO3HABATENBHYIO JEATEIBHOCTh B 00JACTH (U3MKH U
aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTH U (POPMYJINPOBATH COOCTBEHHbIE 3aaUH;
CaMOCTOSITEJIbHO COCTaBJIAThH ILJIAaH PEIICHUs PAacYETHBIX M Kauye€CTBEHHBIX 3a/ady, IJIaH
BBIMOJIHEHUST TPAKTUYECKOM paboThl ¢ Y4€TOM HUMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEAIIOYTEHUN;
JIaBaTh OL[EHKY HOBBIM CUTYalUsM;
paciupsTh paMK1 y4e€OHOT 0 IIpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHUI;
JlenaTh OCO3HAHHBIN BHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIH OIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO OHPyIUIMH B oOmactd (usukw,
IIOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB.
CaMOKOHTPOJIb, IMOLIMOHATbHBIN HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIbHOCTb, OLEHUBAThH
COOTBETCTBHE PE3YJIbTATOB LIEJISIM;

BJIa/IETh HaBbIKAMU IIO3HABATENbHOW peduieKCUH KaK OCO3HAHHS COBEPILAEMBbIX J1eHCTBUI
Y MBICJIUTEIIbHBIX IIPOLIECCOB, X PE3YJIbTATOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI PEPIIEKCUH ISl OLIEHKH CUTYyalllH, BBIOOpa BEPHOIO PEIICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U ApPTYMEHTHI APYTUX IIPU aHAIU3€ PE3YJIbTATOB JAEATEIbHOCTH;

IIPUHUMATh ce0s, IOHUMAas CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apPT'YMEHTHI IPYTHUX IIPU aHAJIU3€E PE3yJIbTaTOB ACSATEIbHOCTH;

IIpU3HABaTh CBOE MPABO U MIPaBO APYIMX Ha OMIMOKH.

B nponecce 1oCTHKEHNS TMUHOCTHBIX PE3yJIbTaTOB OCBOEHUS IIPOrpaMMBbI 110 GU3UKE 11
YPOBHS cpefHero o0mero o0pa3zoBaHusl y OOYyYarOIIMXCSl COBEPIIEHCTBYETCS 3MOLMOHAIBHBIN
UHTEJUIEKT, IpeAnonaraloumi chopMupoBaHHOCTS:

CaMOCO3HAaHUSs, BKJIIOYAIOIEro ClIOCOOHOCTh MOHMMATh CBOE 3MOLIMOHAJILHOE COCTOSHUE,
BUJIETh HAIIPABJICHU I Pa3BUTHUS COOCTBEHHOM AMOIMOHAIBHON c(epbl, OBbITh YBEPEHHBIM B ce0e€;

caMOperyJIupoBaHus, BKJIIOUYAIOLLET O CaMOKOHTPOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHME, CIMOCOOHOCTh aJalTUPOBATbCd K HMOLUOHAIBHBIM
U3MEHEHUSM U IPOSIBIATE THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHXKEHHUIO L€ U YCIIEXY,
ONTHMM3M, HHULIUATUBHOCTh, YMEHHE I€UCTBOBATH UCXOS U3 CBOUX BO3MOXKHOCTEW;

AMMATHUH, BKJIOYAIOIIEH CHOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSIHME ApYTUX,
YUUTBIBATH €r0 IIPU OCYIIECTBIECHUU OOIIEHUS, CHIOCOOHOCTh K COUYYBCTBHIO U COIEPEKUBAHUIO;

COIIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOUIUX CIOCOOHOCTh BHICTPaUBaTh OTHOILIEHUS C IPYTHUMHU
JIOABMHU, 320 0TUTHCS, IPOSABIISATE HHTEPEC U pa3peiiaTh KOHGIUKTHI.

NPEJAMETHBIE PE3YJIbTATBI

K xonny obyuenus B 10 kiacce npeaMeTHbIE pe3yiabTaThl Ha 0a30BOM ypOBHE JOJKHBI
OTpaxatb COPMHUPOBAHHOCTh Y O0yUAIOMINXCS YMEHUI:

JIEMOHCTPUPOBaTh Ha MpPUMEPax pojb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTHHBI MUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH U TEXHOJIOIHMH, B IPAKTHYECKOU
eI TEIIbHOCTH JTIOJCH

YUUTBIBATh TPAHUIBl NPUMEHEHMs] H3YyYEHHBIX (U3MUECKUX Mojesiell: MaTepuasbHast
TOYKa, MHEpLUalbHas CUCTeMa OTcuYéra, abCOMOTHO TBEPAOE TENO, WACATBbHBIM Tra3, MOJAEIH
CTPOCHHUs ra30B, KUIKOCTEW M TBEPIABIX TEJ, TOUEUHBIM IJIEKTPUYECKUN 3apsij NPH PELICHUU
¢bu3nyeckux 3agay;

pacno3HaBaTh (U3UUECKUE SBJICHHUS (IpoLecchl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJSIPHO-KNHETUYECKON TEOpUM CTPOEHMs BEIIECTBA U DJIEKTPOAMHAMUKHU:
pPaBHOMEPHOE U PaBHOYCKOPEHHOE IpsIMOIMHENHOe [BHXXEHHE, CBOOOJHOE MajeHHue Tel,
JIBIDKEHUE 110 OKPY)KHOCTH, HWHEpIUs, B3auMoneictBue Tten, auddysus, OpoyHOBCKOE
JBUKEHHUE, CTPOCHHE JKUIKOCTEH W TBEPABIX Tel, U3MEHEHHe o0b&Ma Tel NMpU HarpeBaHUH
(oxJaxkJ1IeHNN), TENJIOBOE paBHOBECHE, UCIapeHue, KOHIEH CAllMsl, MIIaBIeHHEe, KPUCTAJUIN3alINs,
KHUIIEHUE, BJIAXXKHOCTh BO37yXa, MOBBIIICHNUE JABJICHUS Ta3a MpU €ro HarpeBaHUU B 3aKPBHITOM
cocyzie, CBSI3b MEXKJIy IapaMeTpaMM COCTOSHUS ra3a B M30MpoLeccax, SJIEeKTpu3anus Ted,
B3aUMO/ICHCTBHE 3aPSAI0B;



OIMCHIBATh MEXAHUUYECKOE ABMKEHHUE, UCIOJb3Yys (U3MUECKHE BEIMYMHBI: KOOpAMHATA,
yTh, NEpEeMEIeHHEe, CKOPOCTh, YCKOPEHHE, Macca Teja, CuJia, UMITYJIbC Tejla, KUHETHYecKas
SHeprus, MOTEHIHallbHAs SHEprus, MexaHuuyeckas paboTa, MeXaHHWYEeCKas MOIIHOCTb, IpH
OMMCaHUM IMPAaBWIBHO TPAaKTOBAaTh (U3UUYECKUN CMBICI HCIOJIB3YEMbIX BEIMYHMH, HX
0003HAUEHUS U €UHUIIBI, HAXOAUTH (POPMYJIBI, CBA3BIBAIOIINE JaHHYIO (PU3UUECKYIO BEIUYUHY
C IPYT'MMH BEeJTMUUHAMU;

ONKCHIBATh M3YyUYEHHBIE TEMJIOBbIE CBOWCTBA TEl U TEIJIOBBIE SBICHUS, MCIIONb3YS
¢u3nuecKkue BEIMYMHBL JaBIEHHE Trasa, TEMIEpaTypa, CpeaHssl KHHETHYecKas SHEprHs
Xa0THYECKOI0 JBMIKEHUS MOJIEKYJ, CpEIHEKBaJApaTU4YHAasi CKOPOCTb MOJIEKYJ, KOJMYECTBO
TEIJIOTHI, BHYTPEHHSS SHEprus, padora rasza, KodQQUIMEHT NOJE3HOrO0 IEUCTBUS TEMJIOBOTO
JIBUTATENs; IPU ONKMCAHUHU MTPABUIIBHO TPAKTOBaTh (GU3NUECKUI CMBICI MCIIOIb3YEMbIX BETUYHH,
uX OOO3HA4YEeHUS M EAWHUIBI, HAXOAWUTH (OPMYIBI, CBS3BIBAIONINE JAHHYIO (DU3NYECKYIO
BEJIMYUHY C APYTUMHU BEJIMUNHAM;

OIUCHIBATh U3YYECHHBIE JJIEKTPUYECKHE CBOMCTBA BEILECTBA MU DJIEKTPUYECKUE SIBJICHUSA
(mporiecchl), UCIONB3Ysl (U3MUECKUE BEIIMUMHBL: AJIEKTPUUECKUH 3apsijl, SJIEKTPUUECKOe MoJe,
HanpsOKEHHOCTh  110JI1, IOTEHLUal, Pa3HOCTb IIOTEHIMAJIOB; IPU ONUCAaHUU IPABHIBHO
TPaKTOBaTh (U3UYECKUH CMBICH HCIHOJb3YyEMBIX BEJIMYMH, MX OOO3HAYCHHS U EJUHMIIBI;
yKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJIMUMHY C IPYTUMU BEIUYNHAMY;

aHAJIM3UPOBaTh (U3UYECKUE MPOLECChl M SBICHMS, MCIONb3YsS (HU3MUECKUEe 3aKOHBI U
MPUHLMIBL 3aKOoH BcemupHoro tsarorenus, |, Il u |1l 3akonst HploToHa, 3aKOH coxpaHeHUs
MEXaHUYECKOW PHEPruu, 3aKOH COXPAHEHUS UMIYJIbca, NPUHIUI CYNEPHO3ULIUN CUJL, TPUHIIMII
paBHOIIpaBUSl MHEPLUAIBHBIX CUCTEM OTCUETa, MOJIEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BEIIIECTBA, T'a30BbIe 3aKOHBI, CBS3b CpeJHEH KUHETHMYECKOH SHEpPruu TelIOBOr0 IBUIKEHUS
MOJIEKYJ € aOCOJIOTHOW TeMIlepaTypoil, MepBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHHUS
ANIEKTPUYECKOro 3apsaa, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CJIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTH4eCcKoe BBIPAKEHHUE U YCIOBUS (IPaHMIIbI, 0071aCTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE MPUHIIMIIBI AEHCTBUSI MAILMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuuaTh yCI0BUA UX 0€30I1aCHOIO UCIOJIb30BAaHUS B IOBCEHEBHOU KU3HH;

BBIMOJHATh JKCHEPUMEHTHI TI0 HMCCIENIOBAHMIO (DU3MUYECKUX SBJICHUH M TPOLECCOB C
UCIOJb30BAHUEM IPSAMBIX M  KOCBEHHBIX HM3MEpPEHMH, Npu 3TOM  (OpMYJIUpOBATH
npobiieMy/3ajayy W TUIOTE3y y4yeOHOro OKCIEpUMEHTa, coOupaTb YCTAHOBKY U3
IPEIOAKEHHOr0 000py10BaHMsl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJBL;

OCYILECTBJIATh HpPsSIMble M KOCBEHHbIE H3MEPEHUs (PU3MUECKHX BEJIMYMH, HPU ITOM
BBIOMpATh ONTHUMAJIBHBIM CHOCO0 M3MEpPEHHs M MCIIOJIb30BaTh H3BECTHBIE METONbl OLIEHKU
MOTPENTHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXKAY (HU3MYECKMMU BEIMYMHAMU C MCIOJIb30BAaHUEM
OpSAMBIX M3MEPEHHH, HpU 3TOM KOHCTPYHUPOBaThb YCTAHOBKY, (PUKCHpOBATH pe3yJbTaThl
MOJTy4YE€HHOW 3aBUCHUMOCTH (PU3MUECKUX BEIMYMH B BUJAE TAaOIMLl U rpaHKOB, J€JIaTh BHIBOJBI
10 pe3yJibTaTaM UCCIEI0BaHUS;

co0oaTh mpaBuiia O€30MACHOrO TpyJda IHpHU TNPOBEIEHUU MCCIEAOBAHUM B paMKax
y4eOHOro JKCIEpUMEHTa, Yy4eOHO-HCCIIENOBATENbCKO M MPOEKTHOM JeATEeIbHOCTH C
UCIOJIb30BaHUEM U3MEPUTETIBHBIX YCTPOMCTB U 1a00paTOPHOro 000py10BaHUS;

pemiaTe pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKONl MOJIEeNblo, HCIONb3Ys
¢du3nUecKue 3aKOHbI ¥ IPUHIIMITBI, HA OCHOBE aHaJM3a yCIOBHSA 3a/1a4H BBIOMPATh (PU3NUECKYIO
MOJIeNlb, BBIACIATH (U3UYECKUE BEIUYMHBI U (POPMYJBI, HEOOXOTUMBIE s €€ pelIeHus,
IIPOBO/IUTH PACUETHI U OLEHUBATh PEATbHOCTh MOJYUYEHHOI'0 3HaUEHUS (PU3NUYECKON BETUYMHBI;



pelaTh KaueCTBEHHBIE 33/Jaud: BBICTPAMBATh JIOTHYECKH HEMPOTUBOPEUHBYIO LEMOUYKY
paccyxJIeHUu# ¢ OMmOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3NUYECKUE SIBJICHUS;

UCMOJb30BaTh IPU PELICHHWM Y4YEeOHBIX 3aJady COBpPEMEHHbIEe HH(OpPMAaIOHHbIE
TEXHOJIOTUM Ui TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllud U IpEACTaBiI€HUS y4yeOHOH U
HAy4YHO-TIONYJISPHON HMH(OpMalMK, NOIYYEHHOW W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIyYaeM Y0 HHPOPMAIHIO;

MPUBOIUTH TPUMEPHI BKJIaJla POCCHUCKUX M 3apyOSKHBIX yUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;

UCMOJb30BaTh TEOPETUYECKHUE 3HAHMS MO (U3UKE B IIOBCEIHEBHOM JKM3HU JUIS
obecrieueHus1 0€30MaCHOCTH MPH OOPAIIEHUH ¢ TPUOOPAMHU M TEXHUYECKUMHU YCTPOMCTBAMHU, JJIs
COXPaHEHUS 3/J0POBbS U COOJIIOEHHUSI HOPM 3KOJIOIMUECKOI0 OBEIEHUS B OKPYXKAIOUIEH cperie;

paboTaTh B rpyIIie ¢ BHIMOJIHECHHEM PA3IMYHbBIX COIMANBLHBIX POJICH, IIIAHUPOBATh PaboTy
TPYyNIbl, PAMOHAIBHO pacHpeAesiATh OOS3aHHOCTH M IUJIAHUPOBATH JIEATEIHHOCTH B
HECTaHJAPTHBIX CUTYallUsX, aJeKBaTHO OLEHHBATh BKJAJ Ka)KJOr0 W3 YYaCTHHUKOB TPYMIbI B
peleHue paccMaTpUBaeMoi MpoOIEMBIL.

K xonny o6yuenust B 11 kiacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM ypOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUMN:

JEMOHCTPUPOBaTh Ha MPUMEpPax pojib U MECTO (HU3UKU B (POPMHPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MUpa, B Pa3BUTHH COBPEMEHHOW TEXHHMKH W TEXHOJIOTHUW, B MPAKTHYECKOI
NeSITEIbHOCTH JIFO/1€H, 11eJIOCTHOCTh M €IUHCTBO (PU3MUECKOI KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBl TPUMEHEHHUS W3YYCHHBIX (PU3NYECKUX MOJENeH: TOUYCUHBIN
NIEKTPUYECKUI 3apsi, Jyd CBETa, TOYEUHBIH HCTOYHUK CBeTa, sJepHas MOJelb aroMma,
HYKJIOHHasi MOZI€JIb @aTOMHOT O si/ipa IMpY peleHN pU3NUecKuX 3a1a4;

pacmo3HaBaTh (PU3NYECKUE SBJICHUS (MPOIECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKNA M KBAHTOBOW (PM3UKHU: 3JIEKTpHUUECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHUYECKOe, MArHUTHOE JEHCTBUS TOKa, B3aMMOJEHCTBUE MArHUTOB, 3JIEKTPOMATHUTHAS
WHIYKIUSA, JeUCTBME MArHUTHOTO TOJsSI Ha MTPOBOJHUK C TOKOM M JBWXKYLIMICS 3aps,
AJIEKTPOMArHUTHbIE KOJeOaHUs U BOJHBI, MPIMOJIMHEHHOE PaCIpOCTpaHEHUE CBETA, OTPaKEHHE,
npenomieHue, WHTephepeHnrs, Audpakuus ¥ TONSpHU3AIMs CBETa, JUCHEPCUsS CBETa,
doTosnextpudeckuit 3¢dexT (hoTtodddekT), CBeTOBOE NaBlieHWEe, BOSHUKHOBEHHE JTMHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAsI M MCKYCCTBEHHAs paIMOAKTUBHOCTD;

OINUCHIBATh M3YYCHHBIE CBOIMCTBA BelleCcTBa (IJIEKTpUUYECKHE, MAarHUTHbBIE, ONTUYECKUE,
AIIEKTPUYECKYI0 MPOBOAUMOCTD PAa3JIMUYHBIX CPEl) M AJIEKTPOMArHUTHBIE SBJIEHUS (IIPOLECCHI),
UCTOJBb3ysl (PU3UYECKHE BEJIMYUHBL: DIIEKTPHUECKHM 3aps], cuja TOKa, OJIIEKTPUUYECKOe
HaNPSHKEHHE, YJICKTPUIECKOE COMPOTUBIICHNE, PA3HOCTh MOTEHIIUAJIOB, JIEKTPOIBIKYIIAs CUJIa,
paboTa TOKa, MHAYKIUS MarHUTHOTO MOJs, cuia Ammepa, cuia JlopeHla, WHAYKTUBHOCTb
KaTyIIKH, SHEPrusl SJIEKTPUYECKOr0 M MarHUTHOTO TOJeH, MeproJ U 4acToTa KojiebaHwil B
KosIe0aTeIbHOM KOHTYpE, 3apsiJ U CUja TOKAa B MPOILIECCE TapMOHUYECKHX AJIEKTPOMAarHUTHBIX
KosnebaHuii, (OKyCHOE pacCTOSHHME U OINTHYECKas Cujaa JIMH3bI, NPU ONUCAHUHU IPABHIIBHO
TPAaKTOBaTh (PU3MYECKUH CMBICI HCHOJb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U EIUHULBL,
yKa3bIBaTh (POPMYJIbL, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEJIMYMHY C IPYTUMHU BETUYUHAMU;

ONUCHIBATh H3YYCHHbIE KBAHTOBBIC SIBJICHUS M TPOLECCHl, HCIOIb3YS (PU3UUECKHE
BEJIMYUHBL: CKOPOCTh AJIEKTPOMAarHUTHBIX BOJH, JUIMHA BOJIHBI M 4acTOTa CBETa, BHEPIUs U
UMIyIbC (OTOHA, TEpPUOA TMONypaclanga, SHEPrus CBS3M ATOMHBIX sJIep, NPH OIHMCAHUH
MPAaBWILHO TPAKTOBATh (U3UUCCKUH CMBICT HCIIOIB3yEMbIX BEIWYWH, WX OOO3HAYCHUS U



eIMHMIIBI, YKa3blBaTh (DOPMYJIbI, CBA3BIBAIOLIME JAHHYI (U3UYECKYIO BEIUYUHY C APYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaUeHHE (PU3HUECKON BEIUYUHBL

aHaJIM3UPOBATh (PU3MUECKHE MPOLECChl U SBICHMS, UCHOJIB3Ys (DU3MYECKHE 3aKOHBI U
OpPUHLMIBL  3aKkoH OMa, 3aKOHBl IOCJEIOBATENbHOTO M MapajljIeIbHOTO COEAMHEHHUS
MIPOBOJHUKOB, 3akoH JDkoyis—JIeHnma, 3akoH SJIEKTPOMarHUTHOM  MHAYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PacHpOCTPAaHEHUSI CBETa, 3aKOHBI OTPa)KEHUS CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHHEe DOiHmTEeHHa M1 ¢GoTtodddekTa, 3aKOH COXpaHEHUS DSHEPruH, 3aKOH
COXpaHEHHUs] MMIyJbCa, 3aKOH COXPAaHEHUS OJIIEKTPUYECKOrO 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4YMCia, MOCTyJaThl bopa, 3aKOH paguoaKTHBHOIO pacraja, Npu 3TOM pas3indarhb
CIIOBECHYIO (DOPMYJHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPaKEHHUE U YCIOBHS (TPaHUIBI,
00J1acTH) MPUMEHUMOCTH;

OIpeNeNATh HAIpaBJIEHUE BEKTOpAa MHAYKIMM MArHUTHOIO IOJISI MPOBOJHUKA C TOKOM,
cwiibl Amniepa u cuibl JIopeHna;

CTPOUTH U ONHUCBIBATh U300paXxKeHHe, CO3JaBaeMOoe IJIOCKUM 3€pKajioM, TOHKOH JIMH301;

BBINOJHATh JKCHEPUMEHThl MO HCCIIEAOBAaHUIO (DU3NYECKHX SBJIEHUH U IPOIECCOB C
UCIIOJIb30BAaHMEM  MPSAMBIX M KOCBEHHBIX H3MEpeHMH: Mpu 3ToM  (opMyaupoBaTh
npobieMy/3afgady W THIOTE3y y4eOHOro SKCIIEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3
IPEIIOAKEHHOr0 000py10BaHMsl, IPOBOAUTH OIBIT U (POPMYIUPOBATH BBIBOJBL;

OCYILECTBIATh HIpPSMble M KOCBEHHbIE HM3MEpEeHUs (U3NYECKUX BEIMYUH, NPU 3TOM
BBIOMpAaTh ONTHUMAJIBHBIM CIIOCO0 HM3MEPEHMS] U HCHOJb30BaTh HM3BECTHHIE METO/bl OLIEHKU
ITOTPELIHOCTEN U3MEPEHMUI;

HCCJIEZI0BATh 3aBUCUMOCTH (PM3NYECKUX BEJIMYHMH C UCIIOJIb30BAHUEM MPSMBIX U3MEPEHUN:
IIpU 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PMKCHPOBATH pe3yjbTaThl MOJYyYEHHOW 3aBHCUMOCTU
¢bu3nyecKkux BETMYMH B BHAe TaOmui u TpaduKoB, JAenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEJIOBAHUS;

coOyrozlaTh TpaBHiia OE€30MAaCHOrO TpyJa INpH IPOBEACHUU MCCIEJOBAaHUH B paMKax
y4eOHOr0 JKCHEpHUMEHTa, Y4YeOHO-MCCIENOBATENbCKOW M MPOCKTHOM JEATENBbHOCTH C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOHCTB M 1a00paTOPHOTO 000pYIOBaHMS,

pemaTte pacy€THbIE 3aJaud C SBHO 3aJaHHOW (PU3MUECKOH MOJENbI0, MCIONb3Ys
(u3nyecKue 3aKOHbI U IPUHIUIIBL, HA OCHOBE aHAJIM3a YCJIOBMS 3aJjaul BhIOUPATh (QU3NYECKYIO
MOJI€b, BBIACIATH (U3NYECKHE BEIUYUMHBI U (QOpMYyJIbl, HEOOXOOUMBbIE ISl €€ pelleHwus,
IPOBOAMTH PACUETHI U OLIEHUBATH PEAILHOCTh MOJIYYEHHOI'0 3HaUeHUs (PU3MUECKON BEIUUUHBI;

pelaTh Ka4eCTBEHHBIE 3aJaud: BBICTPaMBaTh JIOTMYECKH HENPOTHBOPEUYMBYIO LEMNOUYKY
paccykIeHul ¢ Oropoil Ha U3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NYECKUE SIBJICHUS;

UCIIOJIb30BaTh IIPU pPELIEHWH Y4eOHbIX 3aJay COBPEMEHHble HH(OPMAILMOHHBIE
TEXHOJIOTMM AJIsl MOMCKA, CTPYKTYPUPOBAHUS, MHTEPIpETalud U MPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJISIpHOW HMH(OpManuy, MOIYyYEeHHOM W3 pA3IUYHBIX HCTOYHHKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIy4aEMYI0 HH(POPMAILHIO;

OOBSCHATH MPUHIUIIBI AEHCTBUS MAIIKH, IPUOOPOB U TEXHUUECKUX YCTPOMCTB, Pa3inyaTh
yCIIOBUS UX 0€30M1aCHOrO UCII0Ib30BAHMS B [TIOBCEAHEBHOM JKU3HM;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOEXKHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00BbsSCHEHHUE MPOIIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCMOJb30BaTh TEOPETUYECKHE 3HAaHUSA N0 (U3MKE B TOBCEJHEBHOM JKHU3HM I
obecrieueHus1 0€30MaCHOCTH MPH OOpaIeHUH ¢ TPUOOPAMHU M TEXHUYECKUMU YCTPOUCTBAMH, JUIIS
COXPaHEHUS 37J0POBbS U COOJIIOEHHUS HOPM 3KOJIOIMUECKOI0 OBEIEHUS B OKPYXKAIOLIEH cperie;



paboTaTh B rpyIie ¢ BHIMOJIHEHUEM Pa3IMYHbIX COIMAIBHBIX POJIEH, MIaHUPOBATh PaboTy
TPYNIbl, PAIMOHAIBHO PacCHpeAesisATh OO0S3aHHOCTH H  IJIAHUPOBATH JIEATEIBHOCTh B
HECTAHJIAPTHBIX CUTYaIlHsX, aJ[eKBAaTHO OICHUBATh BKJAJ KaXJIOrO0 W3 YYaCTHUKOB TPYIIBI B
peleHue paccMaTprUBaeMoi MpoOJIeMBl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Aumamtka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
Htoro no pazgeny 18
Paznen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

Uroro no pazneny 24
Paznea 4. JIEKTPOJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u TemM u@poBbIe
Ne n/m pasi Konrpoabnsie | IlpakTuyeckue (1pp )
NpOrpaMMbl Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOANHAMUKA
MarnuTHoe€ 1osie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHHu4YecKue U 3JEKTPOMarHUTHbIE 9 1 bubmmorexa [{OK
' Kosiebanust https://m.edso0.ru/7f41c97¢c
MexaHuueckue 1 3J1IeKTpOMarHuTHbIE bu6morexa [IOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
2.3 (0] 10 3
e https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Paznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

OCHOBBI clielIMaIbHON TEOPUH bubmmoreka [IOK
3.1 4 1
OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
but6moreka [JOK
4.1 i 6
IICMEHTEI KBAHTOBOH OIITHKIL https://m.edsoo.ru/7f41c97c
4.2 Crpoenue atroma 4 bu6mmoteka [IOK



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

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

4.3 ATOMHOE 411p0

Bbu6morexa IIOK
https://m.edsoo.ru/7f41c97c¢c

Hroro no pazneny

15

Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNeMeHTbI aCTPOHOMUU U aCTPODUZUKHI 7 E;IESH/I//I;T:;(:OErC:/I; £41097c
Hroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0mato1ee MOBTOpeHNE 4 Eggjlpllr?]T:;{:ogrouﬁ £11697c
Uroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68



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




HNOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosn4yecTrBo 4yacoB DJIeKTPOHHbBIE
° T /| BbI
J:;H Tema ypoka Beero KonTpoasbnbie | IlpakTudeckue i[:y'?ennﬂ :)Iﬁ[()l)a[;?)Ba:eJIbHLle
padoThI padoThI
pecypchbl
®u3nka — HayKa 0 IPUPOJIE.
1 Hayunsie MeT(})]I[BI HOEH;)HI/)II;I 1 bubmiorewa LTOK
https://m.edsoo.ru/ff0c32e2
OKPYXKaIoIIero Mupa
Posb 1 MmecTo Qu3uku B

5 (hopMHUPOBAHUM COBPEMEHHOM 1 bubmotexa [JOK
Hay4YHOW KapTHUHBI MU DA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM S TEIHHOCTHU JIFOIEH
MexaHn4eCcKOe ABUKEHHUE.

3 OTHOCUTEIILHOCTh MEXaHUUECKOTO 1 bubmoteka IJOK
nBukenus. [lepemerenue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE npsIMOSIMHENHOE 1 bubmmoreka [IOK
BIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHEUHOE 1 bubmmorexa LIOK
NIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoOonHOE najficHue. Y CKOpEHHUE 1 bubmoteka [JOK
CBOOOIHOrO NaJcHusd https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe 1BU>XEHHE.

7 JIBrmkeHue MaTepruaibHOM TOYKH I10 1 bubmiorexa LTOK

https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHun otHOCcUTENBEHOCTH ["amuies. 1 bubmmorexa LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HNuepunanbHbie CUCTEMBI OTCYETA.
IlepBebiii 3akoH HptoTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHiun

Kunernueckas sHeprus MatepuanbHON

9 CYIEPIIO3UIIMHU CUil. BTopon 3akoH bubmorexa [TOK
YHEPTOSHI -+ Topon 3 https://m.edsoo.ru/ff0c3be8
HeroToHa aj1s1 MaTepraibHOU TOUKH

10 Tperun 3akoH HeroToHa 111 bubmmoteka LIOK
MaTepHaJIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTo TAroTeHus. Cua

11 TshkecTd. [lepBast KocMUYecKas bubmorexa HOK

PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec bubmotexa [JOK
Tela https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Kosddumuenrt rpenus.

13 Cuna Czn OTI/IBJIeI?I/Iq:[ pu BI/IE(CHI/II/I bubmorexa HOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH UJIH Ta3e
KonTtponbshas pabora o reme
14 «Kunematuka. JlnaamMuka. 3aKOHBI bubmorexa TIOK
’ ' https://m.edsoo.ru/ff0c4b74
COXpaHEHUS B MEXaHUKE»
[TocTynarenbHOE U BpalaTeabHOe

15 JBIDKEHUE a0COJIIOTHO TBEPAOTO TENa. bubmioreka [IOK
MowmeHT cuibl [Ineuo cuiel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHSI TBEPIOTO TENA
NMmynbc MaTepHaIbHON TOYKH,

16 CUCTEMbI MATEPUATBHBIX TOYEK. bubmotexa [IOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBIKEHUE

17 PaboTa 1 MOITHOCTD CHJIBI. Bbu6moreka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

Touku. Teopema 00 M3MEHEHUHU
KUHETUYECKON 3HEPTUun

18

[ToTennmanbHas 3HEPrusl.
[TorenumanbHas SHEPrus yrnpyro
neOpMUPOBAHHOU MTPYKUHBI.
[TorenuumanbHas sHEprus Tena BOIM3H
MTOBEPXHOCTH 3EMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

19

[loreHunanbHbIE M HEOTEHIUAJIBHBIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIMAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOW 3HEPruu CUCTEMBI TEll.
3aKOH COXPAaHEHHUSI MEXaHUYECKOU
SHEPruu

bubmioreka [IOK
https://m.edsoo.ru/ff0c478c

20

OCHOBHBI€ TOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKOI Teopuu. bpoyHOBCKOE
neuxenne. Juddysus

bu6moreka [JOK
https://m.edsoo.ru/ff0c4dc?

21

JlabopaTopHas pabora «VccnenoBanue
CBSI3U pabOTHI CUJIBI C H3MEHECHHEM
MEXaHUYECKOM SHEPrUuu Tela Ha
IIpUMepe PacTsHKEHUS PE3UHOBOIO
KTYyTa»

22

XapakTep ABUKEHUS U

B3aUMO/ICH CTBHS YaCTHUI] BEIIECTBA.
Mopenu cTpoeHHs Ta30B, KUJIKOCTEH U
TBEPABIX TEI

23

Macca monekyn. KonmuectBo
BemectBa. [locrossHHas ABorajapo

24

TennoBoe paBHOBecue. Temneparypa u
e€ nuzmepenue. lllkamna remnepatyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4dc2

Ienbcus

WUneansubiii raz B MKT. OcHoBHOE

bu6moreka [JOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOcooTHas TeMIeparypa Kak Mepa
26 CpeHel KMHETUYECKOU SHEPTUU bu6mmoreka [JOK
JBUKEHUS MOJIEKYJI. YPaBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneinpona
27 3akoH JlaapToHa. 'a30BbIE 3aKOHBI
Jlabopatopnas padora «HccrnenoBanue
28 3aBUCUMOCTH MEXY MapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO ra3a
29 H3omporecchl B UjieadTbHOM ra3e u uxX bubmuorexa [IOK
rpaduuecKoe npeacTaBicHUe https://m.edsoo.ru/ff0c570e
BuyTpennss sHeprus
TEPMOJIMHAMHYECKOU CUCTEMBI U
30 crocoOnI e€ n3mMeHenus. KommaecTro bubmotexa [JOK
TEeIIOTHI ¥ paboTta. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPTUs OTHOATOMHOTO HEaTbHOTO
rasa
KonTtponbshas pabota o reme
31 <<M0Ji:KyanH1;ﬂ ¢usnka. OCHOBBI bu6amorexa [IOK
https://m.edsoo.ru/ff0c6a50
TEPMOJIMHAMUKN»
bubmioreka [IOK
32 Bret Tenonepesatn https://m.edsoo.ru/ff0c5c36
VY enapHasa TEINIOEMKOCTDb BEIIECTBA.
33 KommyecTBo TerioTel pu bubmorexa [JOK
. https://m.edsoo.ru/ff0c5¢36
Teruonepenade. AaunadaTHBIN Mporiece
34 [TepBblii 3aKOH TEPMOJIMHAMUKH U €0 bubmotexa [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

MIPUMCHCHHUE K U30IIponeccamMm

https://m.edsoo.ru/ff0c5efc

HeobOpatumocTs polieccoB B

35 npupoze. Bropoii 3akon bubmiorexa LIOK
PHpOAE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
36 ITpunuun aeiicreus u K11/ Tennosoit bu6mmoreka [JOK
MaIluHbI https://m.edsoo.ru/ff0c600a
37 Hukn Kapuo u ero KI1J]
38 DKonoruyeckre npoodsIeMsl
TEMJI0HEPT ETUKU
39 O6o6maromuii ypok «MoJiekyJisipHas bubmoteka [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
40 [TapooOpa3oBaHue U KOH/IEHCaLUs. bubmuorexa IIOK
Wcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOcCor0THas 1 OTHOCUTEIbHAS
41 BJIAXKHOCTh BO3/1yxa. HachllIeHHBII bubmorexa [TOK
AYEA: B https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucrannmueckue u
42 amop(dHbIe Tena. AHH30TPONHUS bubmotexa [JOK
CBOMCTB KpHUcCTauioB. XKuakue https://m.edso0.ru/ff0c65f0
kpuctauibl. COBpeMeHHbIE MaTEePUAaIIbI
I1 .
PR RV — Bubmiorera L{OK
A ' https://m.edsoo.ru/ff0c6708
CyOimuManus
bubmioreka [IOK
44 v 0
PABHCHIE TELIOBOro batarca https://m.edsoo.ru/ff0c6820
DNeKTpHU3alus Tel. DIEKTPUYECKUN
przatt P bu6moreka [JOK
45 3apsia. JBa BUa 3IEKTPUUYECKUX

3apsiioB

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOOHUKY, TUITEKTPUKH U

46 MOJIyIPOBOJHUKH. 3aKOH COXpaHEHUs bubmioreia LTOK
YHpOBOA ' p https://m.edsoo.ru/ffOc6bcc
3JEKTPUUECKOr 0 3apsiaa
B3anmMopencTBue 3apsaa0B. 3aKOH
47 Kynona. To4euHbId 3JIEKTPHUIECKUU bubmorexa [JOK
Y ' P https://m.edsoo.ru/ffOc6ced
3apsn
Hanpsk€HHOCTB 2JIEKTPUYECKOrO
48 nosist. [IpuHnun cyneprnosunuu bubmmoreka LIOK
JNEKTPUYECKUX ITONeH. JInHnn https://m.edsoo.ru/ffoc6df2
HaIpPsHKEHHOCTH
Pabota cuit 3nekTpoCTaTHYeCcKOro
49 noss. [Torennuan. Paznocts bubmmorexa [IOK
' ' https://m.edsoo.ru/ff0c6f00
MOTEHIUAIOB
[TpoBOHUKY ¥ TUATIEKTPUKH B
50 3J'IpeKT OCTaTUYECKOM nonIe bubmorexa [TOK
P ) https://m.edsoo.ru/ff0c7018
JusnekTpuyeckasi MpOHUIIAEMOCTh
OnextpoémkocTs. KonaeHcaTop.
DNEeKTPOEMKOCTh IIIIOCKOTO bubmmorexa LIOK
51
KOHJIEHCATOpa. DHEprus 3apsKEeHHOTro https://m.edsoo.ru/ff0c7126
KOHJIeHcaTopa
bubmioreka [IOK
52 KonTtponsnas pabora 3
P P https://m.edsoo.ru/ff0c72c0
53 JlabopatopHas padora "M3mepenue
3JIEKTPOEMKOCTH KOHJIeHcaTopa"
[IpuHIMTI AECTBUS U TPUMEHEHHE
KOHJICHCAaTOPOB, KOMTUPOBAJIBHOTO
54 amnmapara, CTpyHHOr0 IIpUHTEpa.

DJIEKTPOCTATHYECKAS 3AIUTA.
3azemiieHue SIEKTPOIPUOOpPOB



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

95

DNEeKTpUYECKU TOK, YCIIOBUS €r0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna Toka. Hanpspkenue.
Comnportusiienne. 3akodH Oma st
ydacTka 1enu

56

[TocnenoBartenbHOE, MapaieNbHOE,
CMEIIaHHOE COeTMHEHHE
npoBoaHUKOB. JlabopaTopHas paborta
«M3yyeHne cMEIaHHOT O COEMHEHHS
PE3UCTOPOBY

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIHOCTB 3JIEKTPUYECKOTO
ToKa. 3akoH [[xoynsa-Jlenua

bubmioreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon Oma J171s1 TOJIHOM (3aMKHYTOM )
anekTpuyeckon nenu. Koporkoe
3ambIkanue. JlabopatopHas pabota
«M3mepenne J/1C nuctounnka Toka u
€ro BHYTPEHHETO COMPOTHUBIICHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas MPOBOAUMOCTD TBEPIBIX
METAJIJIOB. 3aBUCUMOCTh
COIIPOTUBIICHUS METAJLIOB OT
TemrnepaTypbl. CBEpXIIPOBOIAUMOCTD

60

DNEeKTPUYECKUU TOK B BaKyyMe.
CBoHCTBa 3JEKTPOHHBIX MTYYKOB

61

[TonmynpoBoHUKH, X COOCTBEHHAS U
IIpUMecHasi IpoBoAUMOCTh. CBOMCTBA
p—n-nepexoaa. [loaynpoBoIHUKOBBIE
puOOopHI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae

62

DNEeKTPUYECKUU TOK B pacTBOpax U
pacniaBax 3JE€KTPOJIMTOB.

Bbu6moreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEKTPOIUTUYECKAS 1M CCOLIMALIMSL.
DneKTponu3

DJIEKTPUYECKUH TOK B razax.

63 CaMOCTOsTENbHBIN U 1 bubmmorexa [IOK
HECaMOCTOSITENIbHBINA pa3psaa. MoHus. https://m.edsoo.ru/ff0c84ae
[Tna3ma
DnexTpuyecKue npudopsl u

64 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubmmoreka LIOK
npumeHenue. llpaBuina TeXHUKN https://m.edsoo.ru/ff0c86fc
Oe3omacHOCTH

65 O6o0maromui ypok 1 bubmuorexa [IOK
«IIEKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
Kontponbshas pabora o reme

66 «Qnekrpocratuka. [locTosHHBII 1 bubmuoreka LIOK
3IEKTPUYECKU TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX CpPEeAax»

67 PezepsHblii ypok. KontponbHas 1 bubmorexa [IOK
pabota o Teme "DIeKTpoAuHAMUKA" https://m.edso0.ru/ff0c8c56

68 Pe3epBHbIii ypok. O0001maromuil ypok 1 bubmmoreka [IOK
o temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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11 KUIACC

KosauvecTBo yacoB DJIeKTPOHHbIE
[
Jlj;n Tema ypoxa Bcero Konrpoavitbie | - Hpakririeckie i[:;:enuﬂ :)Igg)a[;zi:;eenbﬂme
padoThI padoThI pecypen
[TocTosiHHBIE MAaTHUTHI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop maruutHOM MHAYKIWU. JluHuM https://m.edso00.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MarsauTtHoOE€ 1oJjie NpoBOJAHUKA C

) TOKOM. OnbIT DpcTeaa. 1 bubmotexa [JOK
B3auMopneiicTBue MPOBOJHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue 1 1 bubmuotexa [JOK
MAarHUTHOTO MOJIS KATYIIKN ¢ TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
MpoBOJHUK ¢ ToKoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmorexa LIOK
«HcciengoBanue ercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JlelicTBME MAarHUTHOIO MOJISI HA

5 JIBUKYIIYIOCS 3apSDKEHHYIO YaCTHILY. 1 bubmoteka [JOK
Cuna Jlopenna. Pabota cuiibl https://m.edsoo.ru/ff0c9df4
Jlopenna
OnekTpomMarautHas uHAyKuA. [ToTok

6 BEKTOpa MarHuTHOM uHAyKuuu. 3/1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHON



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

nHaykuuu Papages

JlaGopaTopHas pabora
«MccnenoBanue sBiIeHUSA
AJIEKTPOMATHUTHON HHTYKITAW)

bu6moreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ[C caMOUHIYKITNY.
DHeprusi MarHUTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

bubmioreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTporucTBa U UX
MIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPUTEIHN 3J€MEHTaApHBIX YACTHIL,
WHIYKIMOHHAs Ne€4Yb

10

O6o6maromuit ypok «MarautHoe
II0JIE. SHCKTpOMaFHI/ITHaSI HWHIYKIUSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponsHas pabota o reme
«MarnuTHoe 1noJe.
DNeKTPOMArHUTHAS UHIYKITUS)

bu6moreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OO/IHBIE MEXaHUYECKHE
kosiebanus. ["TapMoHMueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOJIeOaHUH.
[IpeBpaiuenue 3Heprun

bubmioreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabGopaTopHas pabora
«HccnenoBanue 3aBUCUMOCTH
neprojia MajibiX KoJieOaHu# rpysa Ha
HUTH OT JUTMHBI HUTH U MacChl TPpy3a»

14

Konebatensupii koHTYp. CBOOOAHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

AJIEKTPOMArHUTHBIE KOJIeOaHUs B
UJealbHOM K0JIeOATEIbHOM KOHTYpE.
AHanorus MeXJy MEXaHM4EeCKUMHU U
AIIEKTPOMATHUTHBIMU KOJICOAHHUSIMH

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs DHEPTUH B UICAITHHOM
KoJie0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beiny X /1eHHbIE
MexaHn4yeckue Koaebanus. Pesonanc.
Briny1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJIcOaHus

bubmioreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennpid TOK. CUHYCOUIATTbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
MEePEMEHHOr 0 TOKa. AMIUIUTYTHOE U
JIEWCTBYIOIIIEE 3HAUEHUE CUJIBI TOKA U
HaNpsKEHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmatop. [Ipoussoactso,
nepeaayda u norpediaeHue
IEKTPUYECKOU SHEPTUH

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE 3JIEKTPUUECKOr0 3BOHKA,
reHepaTopa MNepeMeHHOro TOKa, JUHUM
aJIeKTporepenay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHUE PUCKH NIPU
[IPOU3BOJCTBE DJICKTPOIHEPIUU.
KynbsTypa ncnonb3oBaHus
3JIEKTPO3HEPTUHU B TOBCENHEBHOU
KU3HU



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MexaHn4ecKue BOJHBI, YCIOBUS
pactipoctpanenus. [lepuoa. CkopocTb

bu6mmoreka [JOK

21
pacrpoCcTpaHEeHUS U JIIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeuHble U MPOIOIBHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTpOMarHuTHbIE BOJIHBI, UX
23 CBOWCTBA U CKOpOCTh. [lIkama bubmorexa TIOK
P ' https://m.edsoo.ru/ffOccfeQ
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUIIBI paAKOCBSI3U U
24 TeJeBUIeHUS. Pa3BuTHE CpeCTB
cBs3U. Paanonokanus
25 KontponeHas pabora «Konebanus u bubmuorexa IIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonuHeEHOE pacnpOCTpaHEHE
26 CBiTa B OZHOPO, le)ﬁ cpe ep bromiorexa LIOK
ﬂu poa peae. https://m.edsoo.ru/ff0cd350
Toueunslii HICTOUYHMK cBETA. JIyd cBETa
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS
27 ceta. [Tocrpoenne n300paxeHNH B bubmioreia LTOK
BETA. TPOCHU
p p https://m.edsoo.ru/ff0cd4e0
MJIOCKOM 3€pKajie
[Ipenomnenue ceera. [loaHoe
28 BHYTpEHHEE oTpaxeHue. [IpenensHbin bubmmorexa [IOK
YT0JI TOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUs
29 JlabopaTtopnas pabora «3mepenue bubmotexa [JOK
MoKa3aTelis NPEeJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [ToctpoeHue n300pakeHUH B bubmoteka [JOK

mH3e. POopMyiia TOHKOU JIMH3HI.

https://m.edsoo.ru/ff0cddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

VBennueHue TMH3bI

JlaGopaTopHas pabora

31 «MccaenoBanue cBOMCTB
M300pa’keHUH B JINH3aX»
Hucnepcus cBeta. CI0XKHBIA COCTaB
39 Oenoro ceera. L[er. JIaboparopHas
pabota «HabmoneHue qucnepcuu
CBETa»
33 WNurtepdepenmnus ceera. Judpaknus bubmmorexa [IOK
cBera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonnepeuyHOCTh CBETOBBIX BOJIH. bubmuoreka LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTryeckue NpuOOpkI U YCTPOCTBA U
YCIIOBUS KX 0€30MaCHOTO MPUMEHEHUS
['paHuIIBl IPUMEHUMOCTH
36 KJIacCH4eCKOW MeXaHuKH. [locTynaTel bubmotexa [JOK
CHenuaJbHOW TEOPUHU https://m.edso0.ru/ff0cf862
OTHOCHTEIbHOCTH
OTHOCHUTENBHOCTh OTHOBPEMEHHOCTH.
37 3ame/yieHre BPEMEHH U COKPAILCHHE bubmioreia LIOK
https://m.edsoo.ru/ffOcfad2
JUTAHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
38 qacTUIbl. CBsI3b MAcChI C SHEPTHEH U bubmorexa HOK
https://m.edsoo.ru/ff0cfc68
MMITYJIbCOM. DHEPrus MOKOs
39 ®ortonsl. Popmyna [Inanka. DHeprus bubmmorexa [IOK
1 UMITyJIbC poToHa https://m.edsoo.ru/ffOcfe16
40 OTKpBITHE U UCCIIEIOBAHUE bu6mmoreka [JOK

dotorddexrta. OnbiTer A. I'.

https://m.edsoo.ru/ffOcffc4



https://m.edsoo.ru/ff0ced22
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CroneroBa

3akonbl poTodrddexra. YpaBHeHHE

bu6moreka [JOK

41 DuHirenHa 11t Gotodrddekra.
At ¢ b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodrddekra
Jasnenue ceera. OnbiTol 1. H.
42 JlebeneBa. XMMHUUYECKOE JEUCTBUE bubmorera HOK
AcBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTporucTBa U
43 MIPaKTUYECKOE TPUMEHEHH E:
¢doTOdIEMEHT, POTOATIHK,
COJIHEYHast OaTapesi, CBETOIUO]T
44 Pemenue 3agad mo teme «IEMEHTHI bubmioreka [IOK
KBaHTOBOM OIITHKU» https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIIBITE
45 Pe3epdopaa mo paccesHUIO 0-4acTH bubmmorexa [IOK
POOPA p t https://m.edsoo.ru/ff0d091a
[lnanerapHas Mojiesib aTOMa
H3nyuenne u noriomnieHne (OTOHOB
46 o I/I}ll'lqe €xoJie aToMa ¢ ole(()ii"o OBHS bubmorexa LHOK
P P . P https://m.edsoo.ru/ff0d0afa
SHEPruu Ha Apyroi. Buasl cnekTpoB
bu6mmoreka [JOK
47 ITocrynater Bopa
y P https://m.edsoo.ru/ff0dOafa
Bonnosrie cBorcTBa YacThll. BomHEI
48 ne bpouis. Kopmyckyinsipao- bubmotexa [IOK
BOJIHOBOW Ayanu3M. CHOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTy4CHUE
OTKpbITHE PaUOAKTUBHOCTU. ONBITHI
bu6moreka [JOK
49 Pesepdopna mo onpeneneHuo coctaBa

PaaAnOaKTUBHOTO U3JTYyYCHHUA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
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50

CaowuctBa ansda-, 6eta-, ramma-
nu3nayydeHus. Bivsinue
paOaKTUBHOCTH HA KUBbBIE
OpraHu3Mbl

51

OTKpBITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DONEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnan. 'amma-usnydeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

52

Kontposnpnas pabora «OnTHKa.
OCHOBBI CrielMaJIbHON TEOPUU
OTHOCHUTEIBHOCTU»

bu6moreka [JOK
https://m.edsoo.ru/ffOcf6f0

53

DHeprus cBsi3u HYKJIOHOB B SIIpE.
SnepHbie peakiuu. S1epHbIM peakTop.
[Tpo6aembl, TepCIEeKTUBHI,
HKOJIOTMYECKUE aCIEKThI SAEPHOU
SHEPreTUKU

bu6moreka [JOK
https://m.edsoo.ru/ff0d1356

o4

DneMeHTapHble yacTUIbl. OTKpBITHE
MO3UTPOHA. MeTo1bl HAOIOACHUS 1
perucTpanuy dJ1eMEHTapPHbBIX YaCTULL.
Kpyrusiii cron «@yHnamMeHTalIbHbIE
B3aUMOJICUCTBHS. ENMUHCTBO
(¢u3nYecKOr KapTUHBI MUPa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3qno0ro neba. Co3se3nus,
SIPKH € 3BE3/1bl, TIJIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas cucTeMa

56

Comnne. Conaednass akTUBHOCTb.
Ncrounnk 3ueprun ComHIa v 3BE37

S7

3BE31bI, HX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/bI IITaBHOU



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nocJjieqoBaTeabHOCTH. BHYTpeHHEee
crpoenue 3B€311. CoBpeMeHHbIE
MIPEJICTaBICHUS O IPOUCXOKICHUH U
sBomony CoJHIa U 3BE3]1

58

Mneunsi [1yTe — Hama ["anakTuka.
[Tonoxenue u nemxenne ConHIa B
INanmaktuke. I'anaktuku. YEpHbIE ABIPHI
B AJ[paX raJaKTHK

59

Bcenennas. PazOeranune rajiakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe nsinyyenue.
MeraranakTuka

60

Hepemennsie mpobieMbl aCTpOHOMUU

61

KonTponbHas padora «I1eMeHThI
aCTPOHOMHH U aCTPODUZUKI

62

O6o6matromuit ypok. Ponb pusuku u
ACTPOHOMMH B DKOHOMHYECKOH,
TEXHOJOTHYECKON, COLTUATLHON U
ATHYECKOU cepax AessTeTLHOCTH
YeJIoBeKa

63

O6o0matromuii ypok. Pois u mecto
(GU3MKU U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE MHpa

64

O6o0maromuii ypok. Pois
(dusnueckoil Teopur B GOPMHUPOBAHUH
MIPEICTABICHUH O (PU3HUECKOM
KapTUHE MUPa

65

O6o0maromuii ypok. Mecro




¢bu3nyeckoil KapTHHBI MUpPaA B 001IEM
PsIly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX NIPEACTABIECHUI O IpUpOe

Pe3epBHbIil ypok. MarautHoe nose.

66 1
DNeKTpOMarHuTHAS WHTYKITHS
PesepBHblii ypok. Ontrka. OCHOBBI

67 CHELUAIbHONW TEOpUH 1
OTHOCHUTEILHOCTH
Pesepurlii ypok. KBanToBas dusuka.

68 :‘)HCI\EGHTLI};pC OHOMMUH U ! 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
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1. ®usuka. 10 knacc: yueb. nms o0uieoOpa3oBaT. opraHu3aluii: 0a30BbIi YpOBEHb
/ T'.5l. Msikumies, b.b. byxosnes, H.H. Corckuii; mog pen. H.A. IlapdhenbeBoid. -

3-e u3a. - M.: Ilpocsemenue, 2017. - 416 c.: u.

2. ®usuka. 11 xmacc: yueb. as obmeodpa3oBat. opraHu3anuii: 0a30BbIi
ypoBeHs / ['.51. Msxkumes, b.b. byxornes, B.M. Yapyrusn; nox pexa. H.A.

[MapdenneBoit. - 3-e uza. - M.: [Ipocsemenue, 2016. - 432 c.: [4] 1. u.

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
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