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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 00pa30BaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojilaBaHusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickou Odenepanuu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Copmepxanue mporpamMmbl MO (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OoOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIEIAIOTCA OCHOBHBIE LIETM U3Y4YEHHUs] (PU3UKU HA YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTAaThl OCBOEHUS Kypca (pU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTAThl IO roJlaM O0yUYEHUS;

e cojepkaHue yueOHoro nmpenamera « Pu3nkay 1mo rojgam oOydeHwusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNasl B
KauecTBe y4eOHOro IMpeiIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IkoapHBIN Kype PU3NKN — cHCTEMOOOpa3yoIuii
JUIsSL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomued. Mcmosb3oBaHME W aKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT  XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHaloB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJI O3HAHMSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIICIOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh KaK MPHUHLMIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIFOYAET KAK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIsSeTcs
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTePHUH, BEIIECTBE W
noJIe.

Hoes eymanumapuzayuu. EE peanuzanuss mpearnosiaraeT HCIOJIb30BaHUE
IYMaHUTAPHOTO TOTEHIHaIa (PU3NYECKON HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes oxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHH, a TaKxke O00CYXIACHUs
po0JIeM pallMOHATIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU JJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKUEe TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs (puznueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MOPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHil, JJIsI OMUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (PM3UKU PEealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA0OPATOPHBIX PadoT,
KOTOpbIE B Iporpamme no (¢usuke oObeIUHEHBI B OOIIMA CIHCOK YUCHUYECKUX
pakTUYeCKux padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS y4aCTHUKaAMU
o0pa30BaTeNLHOTO TIPOIlecCa MCXOJs W3 OCOOCHHOCTEW IUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  oOecreunBaeTCs  OBJIAJCHUC
OOy4YaromMUMHUCI YMEHHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUs, HCCICIOBAHUS
3aBUCUMOCTEM (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX U KaYE€CTBEHHBIX
3amad. [Ipu 3TOM N1t pacyE€THBIX 3a/a4 MPUOPUTETOM SIBISIFOTCSI 33Jl1a4d C SIBHO
3aJlaHHOM (PU3NYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pas3fena Kypca, TaK U WHTETpUpYysS 3HAHUS W3
pa3HbBIX pasnesoB. /[ KauyeCTBEHHBIX 3a/1ad MPHOPUTETOM SBIISFOTCS 3a/aHUs HA
OOBSICHEHHE TPOTEKaHWS (PU3NYECKHX SBICHUH M MPOIECCOB B OKPYKAIOIICH
XKU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENU Mg CUTYallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUUYECKOMY OOECIEUeHUI0 Y4YeOHOro Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3HUKK Ha YPOBHE CPEHEro 0011ero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QuU3MKM HOMKHO OBITH
HEeoOXouMoe J1abopaTopHoe O0OOpYyJOBaHWE [JiS BBIMIOJTHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKe YUSHHYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpPMHUpPYETCS B COOTBETCTBHM C
MPUHITUTIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECNEeYMBaeT IMOCTAaHOBKY
MEPEUYNCICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUS  M3y4aeMbIX  SIBIIEHUA W  MPOIECCOB, OMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000OpyIOBaHME JII YYEHHYECKHX TPAKTHYECKUX padboT
dbopMHpyeTCs B BUJE TEMAaTHYECKHX KOMIUIEKTOB M OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paToOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
WU3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMU LEJIIMHU U3y4€HUs PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (opmMupoBanme wHTEpeca W CTPEMJICHUS OOYYAOMIMXCA K HAYIHOMY
U3YUYCHUIO TPHUPOJIbI, PAa3BUTUE HMX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHUE
MCCJICIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (QopmupoBanue yMeHUW OOBSACHATH SBICHHUS C HMCIOJIB30BAaHUEM
(bU3NYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNW O pONHM (PUMKHU IS Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.

JlocTrxeHne 3TUX lenei 00ecreynBaeTCsl pelIeHUeM CIEeIyIOMMUX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKU Ha YPOBHE CPETHETO O0Iero 00pa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBI  3HaHMH 00  o0mmx  (U3UYECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3UKY, JJIEKTPOIWHAMUKY, KBAaHTOBYIO (HU3UKYy W
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHMe yMEHUNW TPUMEHSATH TEOPETUYECKUE 3HAHMS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nyeckoil MoOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NIECKo MOJIENH, aJIEKBATHON YCIOBUSIM 3a]1a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHWPOBAHUS U TMPOBEACHUS
(bU3MYEeCKUX SKCICPUMEHTOB, aHajIW3a W HMHTEPIpeTarud UHGOpMAIIIH,
OTIpeIeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeEN0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMmme 10 (QU3MKE TMepedeHb JIaOOPaTOPHBIX H
MPAKTUYECKUX paldOT SABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT H OMBITOB € YYETOM HMHAMBHIYaTbHBIX
0COOEHHOCTEN 00yUaroIUXCl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 3KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
dusnyueckre 3aKOHBI U TEOpUHU. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto dusuku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHOH KapTHHBI
MHPA, B TPAKTUUECKON NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIoroBbIE W IU(POBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelICHus
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOE nageHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuueitHoe  nBwkeHwe. [[BWKeHWE  MarepualibHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckrue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIB>)KCHUE CHAPSIOB, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETa, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUS.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue nABmkeHus Tena, OpOIIEHHOTO MOJ YIJOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii s3xcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOWIECHHS MEXAY NYTSIMH, ITPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuauun  otHocutenbHOCTH  ['amunes.  IlepBeiid  3akoH  HbroToHa.
HNHepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunmun cynepno3unuu cui. Bropoi 3akoH HeroToHa
JUI MaTEpUalIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MatepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectn. llepBas kocmuueckas
CKOpPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena.

Tpenwne. Bunsl Tpenus (mokosi, CKoiapxeHus, kauenust). Cumna tpenusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPU ABUKEHUU TE€JIa B )KUJIKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalaTeIbHOE JIBIKEHHE a0COIFOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnewo cunbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckne yCTpOWCTBA W NPAKTUYECKOE MNPUMEHEHHUE: MOAIINUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEepLIH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHIL.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUM.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

VY cioBust paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHUs OpycKa Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeEla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXKEHUE.

PabGora cuibl. MOIIIHOCTE CHJIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYro
nedbopmupoBaHHOM — npyxkuHbl.  [loTeHnmanpHass dSHeprust Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HEMOTEHUHUANbHble  CUibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHndeckue yCTpOWCTBA U IMPAKTUYECKOE INMPUMEHEHHUE: BOIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, XHUJIKOCTEU H
TBEPJBIX TEJI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsl MoJiekyil. KonnuectBo BemecTsa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temmeparypa u €€ usmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACaNbHOTO raza. AOCOJIIOTHas TeMIlepaTypa Kak Mepa
CpelIHEell KWHETUYECKOW SHEpPruu TEIUIOBOrO JBMKeHHMs dactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lanbpToHa. M3omporniecchl B UcaibHOM T'a3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiICHHE H30IMPOLIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbeiThl 10 MU PY3UH )KUIKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUSI.

Mogens onbita llTepHa.

OnbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

Mogens, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS UACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomuecTBo TemnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJealbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOAHOCTh, KOHBEKIIUS, U3TydeHHUE. Y Ie/IbHAsT TEIIOEMKOCTh BEIllECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 06 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHnenne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTUMOCTh MTPOIIECCOB B MPUPO/IE.

TennoBble  MamwmHbl.  [IpuHOUIIBI  EUCTBHUS ~ TEIUIOBBIX  MAllHWH.
[IpeoOpa3zoBanust SHEpPrHUM B TEIUIOBHIX MamuHax. Koap@uIMeHT Mmoie3Horo
nevctBus TemwtoBo mamuHbl. [{ukn KapHo m ero ko3¢ @uIMeHT MOIe3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOW XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HSHEpruy Teja MPH COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

W3mMeHeHne BHyTpEHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIionepeaye.

OneiT Mo anuabaTHOMY pacCIIUPEHHIO0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEISI BHYTPEHHETO CrOPaHus, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeujecmea. Pazosvie nepexoonvl

[TapooOpa3zoBanue u koHJeHcarus. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIAXKHOCTH BO3Ayxa. HacelllleHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaiibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTM3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumanus.

YpaBHeHuUE TEMI0BOTO OagaHca.

TexHuyecknue yCTpOICTBA W NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYyUYECHHS] COBPEMEHHBIX MaTEpPHUaoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TAPOB.

Kunenuve npu MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnekTpuzanus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX
3apsinoB. [IpOBOJMHUKHM, DUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHblil 3€KTpUUYECKU 3apsi.
Onextpuyeckoe mnosie. Hanpsoxk€HHOCTh 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUHA AIEKTPUUYECKUX Moyeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmuman.  Pa3HocTh
NOTEHUUAIOB. [IpOBOOHUMKM M AMAJNIEKTPUKU B IJIEKTPOCTATHUYECKOM IIOJIE.
Jwvsnexktpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTh. KonaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

TexHuyecknue yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DIEKTpOCTaTHUECKas 3alluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKUd TOK. YCIOBUS CYIIECTBOBAHUS DJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsxenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COIMPOTUBIIECHUE. YIECIbHOE COMNPOTHUBIICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHUKA TOKa.
3akon Oma 11 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TemIiepaTypbl. CBEpXIpOBOIUMOCTb.

DJIeKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJANUMOCTh
nmoJIynpoBogHUKOB. CBOMCTBaA p—n-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALNS. DIEKTPOIIU3.



OnekTpudeckuidi TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
paspsa. Monnus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TabBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COITPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuania.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHIbl. KOpOTKOe 3ambIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB COIPOTUBJIEHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD IUOAA.

Yuenuueckuii sxcnepumenm, nabopamopusie padomul

N3y4yenne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenHne 3JIeKTpOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaoGmronenne amexTpoimsza.

MexknpeaMeTHbIe CBA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBIsIETCS C
y4E€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OHOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meosicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHM: SIBJICHUE, HAy4HbId (akT, runmores3a, (Qu3nyeckas BEIUUYHMHA, 3aKOH,
Teopusl, HaAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MO/IEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runepOoiia, UX rpaMKu U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUABI TEILIONEPEIayH, TEIIOBOE PABHOBECHE),
IIEKTPUYECKHUE SIBJICHUS B XKUBOU NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS IMCCOLMALNSA,
rajbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMeTp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, mapoBas TypOuHa, OBITOBON XOJOJMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpPHAJOB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, 3JIEKTPOHArpeBATEIIbHbBIC npuOopBkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHUTHL.  B3auMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM uWHAYKUOMH. [IpyHOMO cyneprno3unuu
MAarHuTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH T0JIS TOCTOSHHBIX MarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JWMHUN HHIYKIUA
MAarHUTHOI'O TOJIS JUIMHHOIO IPSIMOIO NPOBOAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcreaa. BzaumoaercTBre mpoOBOJHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoyJib U HampaBiieHUE. J[BHKeHUE 3apsiKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopeniia.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOU
MHAYKIAHW. OJIEKTPOABMKYIAS CWia HWHAYKUUM. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJEKTPOJBIDKYIIAs  Ccujia
CaMOMHAYKLIWH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE IOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MArHUThl, 3JEKTPOMATHUTHI, SJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTULl, UHIYKIHOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1BYX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenna.

3aBUCHUMOCTh JJIEKTPOJABUKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanue 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Pa3znea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cucrtema. CBOOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. Ilepuoxa, wactora, amrmumtyna u (asa koseOaHUI.
[IpykVHHBIN MasTHUK. MaremMaTH4eCKUl MasiTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Npy TApMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXIy MEXaHWYECKUMHU U
JIEKTPOMAarHUTHBEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyXaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. PezoHanc. BeIHYX/I€HHBIC 2JIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennpiii TOK. CHHYCOMJAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHO€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbl TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPIruu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJACTBE IJIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJIeOATENbHONM CUCTEMBI (TMPYKUHHBIA WU
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpum moCiIEeOBATEIbBHOM COEIMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCUMOCTH MEpUOAA MajbIX KOJeOaHWil Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO TOKa B ILENM U3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacrpoCTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NOPOJOJIBHBIE BOJIHBI.
HuTtepdepenius u udpaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3IYyYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoin BonHe. CBoOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOspu3aius, nudpakimus,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTpaHEHUE TTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HaOnronenue cBsi3W TPOMKOCTH 3BYyKa M BBICOTBI TOHA C AMIUIUTYAOW H
4acTOTOM KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JIEKTPOMArHUTHBIX  BOJIH: OTpa’KEHHE,
nperoMIIeHUE, OoNspu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacIpOCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKale.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. [IpenenpHbIil yroja MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparoluX U paccenBaromux auH3ax. Gopmyna TOHKOW JUH3BI. YBEJIUYEHUE,
JTaBa€MO€ JINH30U.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHWE: OYKH, JyIa,
dboToanmnapaT, MNPOCKIMOHHBIM amnmapar, MHKPOCKOI, TeJeCKOM, BOJOKOHHAas
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMIICHUE CBETa.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanrie CBONCTB U300paKEHUI B JIMH3aX.

Mopenu MUKpocKoIa, TeJIeCKona.

Habmronerne natepdepeHIIy CBETA.

HaOmronenue audpakiuu cBera.

HaOmronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[ToydyeHune cexkTpa ¢ mMOMOIIbI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue noyisipuzanuu CBETA.

Yuyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepeHune nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB M300paKE€HUM B JTMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3zaes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  mexaHwku.  [locTtynatsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJIECHUE BPEMEHH M COKpAICHUE
JUTUHBI.
DOHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTULBI.

CBs13b Macchl C 3Hepmeﬁ U UMITYyJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUIBI. 3Hepr1/151
IIOKOAI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €T0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.
OTtkpsiThe 1 ucciaegoBanue porodddexra. OnbiTel A. I'. CTosieToBa. 3aKOHBI

dotordexra. YpaBuenue DunmTeitHa st hoToddpdexra. «KpacHas rpaHuiar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHUYecKue YCTpOICTBA U MPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dhoToMaTUMK, COTHEUHAs OaTapes, CBETOIUO.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTOdhDEKTA.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUrO 0 -4acTHII.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu moriouieHue
(GOTOHOB TpU TEpexojie aToMa C OJHOTO YPOBHSI JSHEPTHHM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousiHOoBBIE cBOViCcTBAa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYKJICHHOE U31yYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue IMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOoeHUs dAnpa. OTKpbITHE
pagunoaktuBHOocTH.  OmbiTel  Pesepdopaa  mo  ompenmeneHuro  cocraBa
paanoakTUBHOTO u3nydeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anb(a-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlydeHre. 3aKOH paJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepHbie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI AEPHON YHEPTETHKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJFOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nyueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKoB YacTHIL (110 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjieMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHoMUU. [IpuKiaaHOe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUH.

Bun 3BénHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Iyt — Hama [Mamaktuka. Ilonoxenue n aBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHUK.

Bcenennas. Pacumupenne Beenennoit. 3akon Xa006ma. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3IydeHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnronenuss HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31s CEBEpHOro MOIyIIapUs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, ianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B OSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATHYECKOU c(epax nesTeabHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOMN HAay4YHOU KapTHHE MUPA, poib (HU3UIECKON Teopuun
B (GOpPMHUpPOBAHUM TIPEACTABICHUNM O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYeCcKOl KapTUHBI MHUpa B OOIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBA3H

Nzyuyenue kypca ¢usuku 6a30Boro ypoBHs B 11 kjacce ocymiecTBIsSeTCs C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mescnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (pakT, rumoTesa, (pusmyeckas BeTUUYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxka: peumieHHWE CHUCTEMbl YPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMU HA OCHU KOOPJWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoyieOaTelbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SABJICHUSA B )KUBOMW NPUPOJE, ACUCTBUE
paJualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKON PEMIETKH, CHEKTPATbHBIN
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTHU, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIMOHHAS I€4Yb, pajap, pPaJuONpPUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mnpenmera «®Pusnka» Ha YPOBHE CpPEIHETO OOIIEero
oOpa3oBanus (0a30BbIN YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3nka» TOJKHBI
OTpakaTb TOTOBHOCTh M CIIOCOOHOCTh OOy4YarolUXCAd PYKOBOICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbBITA JAEATEIBHOCTA B MPOIIECCE pean3allid OCHOBHBIX HaIpaBJICHUI
BOCIIUTATEIHLHOUN ESITEIHLHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIUCKOTO OOIIECTBA;

NPUHATHE  TPATULIHUOHHBIX  OOLIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHOM OpraHU3aIiy;

YMEHHE B3aMMOJICMCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JTOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 0051acTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTHYECKOr0 BOCIIMTAHUA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKIIFOYas 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIEeTro (pu3nueckoil HayKe;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3lnyHbIM cdepaM MpodhecCHOHATbHON IEsSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KYJIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHUCTBUI B OKPYKAIOILIEH Cpe/le Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUE OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEeIbHOCTH, TOTOBHOCTH B IIPOIIECCE
u3ydeHus: (QU3UKA  OCYHIECTBISATH  HPOEKTHYHD M HUCCIEAOBATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METANIPEIJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUS:
CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpOBaTh  MpPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATEIIbHOCTH, 33JaBaThb MapaMEeTPbl U KPHUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYMST B  paccMaTpUBaEMBbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JAEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHSX  PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIAJ€Th HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH MOHATHUSMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (PU3HUKU;

BBISIBJIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlCHUs, HAaXOJUTh ApryMEHTHl MJisl JI0Ka3aTelbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEUICHHWS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nnopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IIPEICTABICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIH;

UCIIONIb30BaTh  CpeAcTBa  MH(GOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHMH KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTHUEHBI, PECYpCcOCOEpEKECHHsI, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCTHl (PU3MUECKOrO COJIECpXKaHUS B pazIMYHbIX (opmarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHTyallud M  CMST4arh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX JEHCTBHM C y4éTOM 0OIIUX
UHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpenensaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAay€CTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IO3ULIHH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETUYECKOE IMOBEJECHUE B Pa3IUYHBIX
CUTYaLHSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENbHYIO JIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMbI, CTaBUTh U (HOpMyITUpOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAYECTBEHHBIX
3aJlay, TUTaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIUsIM;

pacHIMPATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMUHBIX MPENOYTECHUN;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTUpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JacCTH
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TO3HABATENbHOW  pedJeKkcuu  KaKk  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pELIeHHUS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEUICHUS IO HX
CHU)KCHHUIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TPH aHAINU3E pe3yIbTaTOB
NeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pPe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce NOCTHKEHHS JIMIHOCTHBIX PE3yJIbTAaTOB OCBOCHHS TMPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar afo i
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAMPABICHUS Pa3BUTHUS COOCTBEHHOW AMOIIMOHAIILHON CQEpHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTHh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPH OCYIIECTBICHUH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyudenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHUN:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCcTO (U3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOUN AEATEIIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3NYECKUX MOJIEIIEeH:
MaTepuaibHas TOUKa, MHEepIHUaIbHasl cUcTeMa OTCU€Ta, aOCOIIOTHO TBEPAOE TEIIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKU 3apsi]l IPU pelleHnr PU3NYECKUX 3a/1a4;

pacno3HaBaTh (pU3NUYECKUE SIBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBI)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBWKEHUE IO OKPYKHOCTH, HWHEpLUS,
B3auMoieicTBre Ten, uddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE KUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, HUCHAPEHUE, KOHJCHCALUs, IUJIABJIICHUE, KPUCTAJUIM3ALUs, KUIICHHUE,
BJIAJKHOCTBH BO3/1yXa, MOBBIICHHUE JABJIICHUS I'a3a IPU €r0 HArPEBAHUU B 3aKPBITOM
COCyZA€, CBS3b MEXKAY MNapaMeTpamMy COCTOSIHHS Ta3a B H30Ipoleccax,
AIEKTPU3ALMS TEJl, B3AUMOJICUCTBUE 3aPsI0OB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUUYMHBI:
KOOpJMHATa, IIyTh, IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, Cuia,
MMIYJIbC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA DHEPTUS, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIIHOCTh;, MPU ONKHCAaHUU TMPABWIBHO TPAKTOBAThH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXOJUTh (OPMYJIbI, CBSA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMU
BEJIIMYMHAMU;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCIONB3yd (U3MUYECKUE BEJIWYMHBL: JaBJICHHE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKash DHEPIrUsl XaOTUUYECKOIO JIBHKEHHS MOJIEKYJI, CPEIHEKBAApPaTUYHAS
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHS JHEprusi, padora rasa,
KOd(PGUIIMEHT MOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBHUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, WX
0o0O3HAaUeHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKyIO BEJINYMHY C APYTUMH BEJIMUMHAM;

ONMCHIBAaTh N3YYEHHBIE JJIEKTPUUECKUE CBOMCTBA BEIIECTBA U JIEKTPUUYECKUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSHKEHHOCTD TOJIs, MOTECHIUA, Pa3HOCTh MOTEHIMAJIOB;
Py ONHCAHWM TPABWIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIHOJIb3YyEeMbIX
BEITUYMH, WX OOO3HAYCHWS] W EIUHUIIBI; YKA3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMM;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3MUecKue
3aKOHBI ¥ MIPUHLHUIBL: 3aKOH BceMUpHOTO Tsarotenus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3UIMNA CUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCYETA, MOJICKYJISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKOW HEPTUU TEIUIOBOTO JBHKEHUSI MOJIEKYJI C
aOCOTIOTHOM TeMIlepaTypou, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyloHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKCHHWE U yCIIOBUS (TPAHMIIB,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HX O€30MACHOIO MCIOJIb30BAaHUS B
MMOBCEHEBHOM JKHU3HHU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAHUIO (PU3WYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX H3MEPEHUH, TPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 IMPEIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH ONBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUYECKUX BEJIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTH  MEXJy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(buKCUpOBaTh PE3yNbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIE TAOJIUILI U TPa(pUKOB, A€JIaTh BEIBOABI IO pe3yJIbTaTaM UCCIEI0BaHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpUMEHTa, Y4eOHO-HCCIEIOBATENbCKON U IPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarb pacy€THblEe 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCIOJIB3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEeoOXoauMbIe NJisi €€ PEeIlIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peliaTh Ka4eCTBEHHBIC 3a/1aUl: BHICTPAUBATh JIOTUUECKU HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXKIEHUM C OMOpOM Ha M3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

UCIIOJIb30BAaTh ~ MPU  PEIMICHWH  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(POpPMAITMOHHBIE TEXHOJIOTHU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
U TIPEICTABJICHUS YUYEOHOW W HAay4YHO-MOMYJISIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOIMIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3UKE B MOBCEAHEBHOM >KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIeHuH ¢ IPUOOpaMU U TEXHHUYECKUMU
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBIIOJHEHUEM Pa3IMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE paCCMaTPUBAEMOM TIPOOIIEMBI.

K konny o0yuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B TMPAKTUYECKOW NESITENBHOCTH JIOAEH, LETOCTHOCTh U EOUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN AJEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO Sipa MpH PEUICHUU (PU3UYECKHUX
3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPM3HMKU: 3JIEKTPUUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJSL Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE pPACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsl CBETa,
dboTtoanekTpudeckuii 3pdexT (poTodrddheKT), CBETOBOE AaBICHNES, BOSHUKHOBECHUE
JUHEWYAaTOro CHEKTpa aTroMa BOJOPOJa, €CTECTBEHHAasT W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAUMOCTb  PA3MYHBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTIOB3Ysad (U3UYECKUE BEITHYUHBI:
IIEKTPUYECKUI 3apsl, CHJIA TOKA, HJIEKTPUUYECKOE HANpSKEHHE, DJIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs cuia, paboTa TOKa,
WHIYKIMS MarHUTHOTO MoJjs, cuia Awmmepa, cuna JlopeHua, HWHIYKTUBHOCTb
KAaTyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ M 4YacToTra
KojeOaHuN B KoJeOAaTeTbHOM KOHTYpe, 3apsl U cuja TOoKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHYECKasl CUJIa JIMH3bl, MPU OMHCAHUM MPABUIBLHO TPAKTOBaTh (U3HUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYUHBI: CKOPOCTbh AJEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMIYJILC (POTOHA, MEPUOJI TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICI
UCIIOJB3YEMbIX BEIIMYMH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETNYNHBL

aHAIM3UPOBATh (PU3HUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3Yys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENIHLHOTO U MapasjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa miiga Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCCOBOr0 4HCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (DOPMYIHUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

ONPEAEIATh HAMPABICHUE BEKTOPA MHIAYKIIMM MAarHUTHOTO TMOJIS ITPOBOTHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIHMCHIBaTh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh DKCIEPUMEHTHI [0 MCCIEAOBaHUI0 (DU3UYECKUX SBJICHUU W
MPOLIECCOB C HCMOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HU3MEPEHHI: MPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHbIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJIBHBIA CIOCOO0 M3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

WCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
NpSIMBIX HU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (PUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM HUCCIICIOBAHMUS;

cOOJI0/IaTh MpaBwiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEICKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIOJIb30BAaHUEM HM3MEPHUTEIBbHBIX YCTPOUCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THhIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJIB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BEIOWPATHh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NMUECKUE BEIMYUHBI U (POPMYIIHI,



HEOOXOJUMbIE NIl €€ pEeIIeHUs, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTh
MOJy4YE€HHOTO 3HaueHUs (PU3NUECKOIN BEININHBI;

pelaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTHYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCy JE€HUH C ONOpOM Ha H3Y4YEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue BICHUS;

UCIIONIb30BAaTh  MPH  pPEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTAaBJICHUS y4eOHOW W HAyYHO-TIOMYJISIpPHON MH(pOpMalUK, MOIYYEeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh NPUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA WX O€30MaCHOTO MCTOJIH30BAaHUS B MMOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSCHEHHE NPOLECCOB OKPYKAIOIIEr0 MHUpPA, B PA3BUTHUE
TEXHUKHU ¥ TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
MOBEJICHUA B OKPYKAFOIIEH CpelIe;

paboTaTh B TpymOme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUMANBHBIX POJeH,
IUTAHUPOBAaTh PabOTy TPYNMBI, PAlMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4vecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTHueckue (mupp )
NMPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
1.1 ®u3uKa ¥ METOIbl HAYYHOT'O TTO3HAHUS 2 bubmorexa HOK
) A i https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmuoreka [JOK
2.1 Kunewaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 unamika 7 https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2. 1 1
3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 | bubnuoteka [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2 1 1
3 OCHOBbI TEPMOMHHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
’ ®a30BbIE MEPEXOIBI 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 pazgeny

24

Paznen 4. JIEKTPOANHAMUKA

bubmuoreka [JOK
+1 MeKTpOCTATIKA 10 https:/m.edsoo.ru/7f41bf72
40 [TocTosiHHBIN 351eKTpUYECKHil TOK. TOKH B 12 bubnnorexka HOK
' pasIM4YHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68



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

11 KJIACC

Kosun4yecTBo 4acos JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uugposbie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOANHAMUKA
11 MarunuTtHOoe noje. IJ1eKTpOMarHuTHast 1 | 3 bubnuorexa [JOK
’ WHIYKUUSA https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHU4eCKHE U JIEKTPOMArHuTHbBIE 9 1 bubnunoreka [JOK
' KoJieOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKHE U JIEKTPOMArHuTHbHIE 5 | bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuaNbHON TEOPUH 4 | bubnuotexa [JOK
’ OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i
DIEMEHTEI KBAHTOBOI OTHKH 6 https://m.edsoo.ru/7f41¢97¢
4.2 Crtpoenue aToma 4 bubnmuorexa [JOK



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/7f41c97¢c

4.3

AToMHOE SpOo

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazgeny

15

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

Wroro no pasaeny 7
Paszpen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 Ob6o0m1aromee MOBTOPEHNE 4 ngg;;f;;gﬁ% £41c97¢
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne Hara nugpoBbIe
Tema ypoka Kontpoabubie | IlpakTnueckue bp
n/n Bcero u3ydyeHusi = odpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl
®du3nka — HayKa O PUPOJIE.
1 Hayunrie MeTZ;[(bI HO?I»)H:HI/ISI 1 bubnmorexa LHOK
i https://m.edsoo.ru/ff0c32e2
OKPY’KaloIlero Mupa
Ponb u MecTo pusuku B

) ($hOopMHpPOBaHUK COBPEMEHHOMN | bubnnoreka [JOK
Hay4YHOM KapTUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEIHLHOCTH IO IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTETFHOCTHh MEXaHHYECKOTO | bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE IpsIMONIMHENHOE | bubnnorexka [JOK
JBUKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE | bubnnorexka [JOK
JBIDKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOoniHOe majieHne. Y CKopeHue | bubnuotexa [JOK
CBOOOIHOTO MAACHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe qBUKEHUE.

7 JIBU>KeHue MaTeprualibHOM TOYKH IO 1 brbmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Ipuniun oTHocuTeNnbHOCTH [anumes. 1 bubnmnoreka [JOK



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

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipuniun

9 cynepno3uinu cuil. Bropoi 3akoH Bubmaorexa ITOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproToHa U1l MarepuanbHOM TOUKH

10 Tpertuii 3akon Herotona st bubnunoreka HOK
MaTepUaIbHBIX TOYEK https://m.edsoo.ru/ffOc3bed
3aKoH BCEMUPHOTO TsAroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckast bubmmorexa [IOK

- ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuia ynpyroctu. 3akoH ['yka. Bec bubnnoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuina tpenusi. Koaddumment tpenus.

13 Cuna Zgn OTI/IBJIGI({bI/I(l:I pu IIBI/IE(GHI/II/I bubmmorexa LHOK

P P https://m.edsoo.ru/ff0c3{f76
TeJa B )KUJIKOCTH WJIU Ta3e
[ToctynarenbHOE U BpamiareabHOe

14 JBUKEHHE a0COIIOTHO TBEPOTO Tea. bu6mmoreka [IOK
MowmenT cuitbl. Ilneqo cuibl. YenoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO Tela
HMitynbsc MaTepUabHON TOUYKH,

15 CHUCTEMBbI MaTEPUAIIbHBIX TOYEK. bubnunoreka [JOK
Hmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ffO0c43d6
UMITyJibca. PeakTuBHOE BUKEHUE
PaGora 1 MOIITHOCTE CHIIBL.

16 Kunerndeckast sHEpTrUsS MaTepruaabHON bubnmoreka [JOK
Touku. Teopema 00 N3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTUH

17 IToTeHnmanbHas SHEPTHUs. bubnnorexka [JOK



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/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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[ToreHuunanbpHasi S3HEPTUS YIIPYTO
ne(hOpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ffOc461a

18

[ToTeHMaNbHBIC U HETIOTCHITUAILHBIC
cuiibl. CBs3b paboTHI
HETOTCHLIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHHUUYECKOM SHEPTUH CUCTEMBI TEIl.
3aKoH COXpaHEHHUS MEXaHUYECKOU
SHEPrUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopnast pabota
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpPAHEHUS B MEXaHHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
U TBEPABIX TEI

23

Macca MOJICKYII. Komnuecto
BemecTBa. IlocTosiHHas ABora,upo

24

TennoBoe paBHOBecue. TeMmieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa

26 CpeHEel KHHETHYECKOM SHEPruun bubnunorexka HOK
JIBUKEHUS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ffOc511e
MenaeneeBa-Knanelipona

27 3akoH JlanbToHa. ['a30BbIe 3aKOHBI
JlaGopaTopHnas pabota

)3 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSIHUS
Pa3peKEHHOT0 raza»

79 H3onponecchl B UACATBHOM ra3e U uxX bubnuoreka [IOK
rpaduyeckoe npeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss 3HEeprus
TEPMOJIMHAMUYECKON CUCTEMBI U

30 cnocoOsl €€ u3menenus. Koianuectso bubnnorexka [JOK
TEIUIOTHI U paboTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OTHOATOMHOTI'O UJI€AJIBHOTO
rasa

31 Bunae! rerionepenaun bubnmnorexa [IOK

https://m.edsoo.ru/ff0c5c36
VnenbHas TEMI0EMKOCTh BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
Terutonepenaue. AnuabaTHbIN Mpoiecce

133 [IepBblil 3aKOH TEPMOAUHAMUKU U €T0 bubnnoreka [JOK
INPpUMEHEHNE K HU30IIpoLIECCaM https://m.edsoo.ru/ffOcSefc

34 HeobpaTumocTs poIeccoB B bu6nmoreka [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/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npupone. Bropoii 3akon
TEPMOJIUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteust u KII1/ TenmoBoit

bubmuorexa [JOK

35
MallUHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapro u ero KITJI
37 DKoJOoru4ecKue npooIeMbl
TEIUIOPHEPTETUKU
18 Ob6o06maromuit ypok «MosexynsipHas bubnuoreka [IOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KouTponbhas pabota no teme
39 «Momnexynspnas pusuka. OCHOBBI bubmmorexa [IOK
yAp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCOIOTHAsI U OTHOCUTEbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK
AyRe. TG https://m.edsoo.r/ff0c64d8
nap
Teépnoe teno. Kpucramimueckue u
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuotexa [JOK
CBOMCTB KpucTayioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kkpuctauibl. COBpeMEHHbIE MaTEpPHUAIIbI
[1naBneHue u KpucTaIn3aIus.
P B bu6mmorexa [IOK
43 Y ienpHas TErioTa MaBJIeHHUs.
https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuoreka [JOK
44 VYpaBHeHHe TeI0BOro 6anaHca
PaBHCHHE TCILIOBOT H https://m.edsoo.ru/ff0c6820
45 DneKkTpu3aIus Tei. DIeKTPUIeCKui bubnuotexa [JOK

3apsa. I[Ba BHUJA SJICKTPUYICCKHUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsAa10B

HpOBOILHI/IKI/I, JUDJICKTPUKU U

46 OJYOPOBOIHUKH. 3aKOH COXPaHEHUI buGnnorexa LIOK
yip ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUIECKOTO 3apsijia
B3aumopeiictBue 3apsaoB. 3aKOH
47 Kyiona. ToueuHBIH 2IeKTpUIECKUHI bubmmnorera [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps:k€HHOCTB 3JIEKTPUUECKOTO
43 nonis. [TpuHuun cyneprno3uuuu bubnunoreka [JOK
ANEKTPUYECKHUX TTonel. JInnun https://m.edsoo.ru/ff0c6df2
HAPSHKEHHOCTH
Pabota cui anekTpocTaTH4ecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa LHOK
' ’ https://m.edsoo.ru/ff0c6f00
[IOTEHIMAJIOB
[IpoBOAHMKY U AUDIIEKTPUKH B
50 3IEKTPOCTATHYECKOM ITOJIE bubmmorera [TOK
P ' hitps://m.edso0.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6mmoreka [JOK
51 DaexkTpoéMKocTh. KoHneHcaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTH TIIIOCKOTO
52 KOHJIeHCcaTOpa. DHEPrus 3apssKeHHOT 0 bubmorexa LHOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaGoparopnas pabota "M3mepenue
ANIEKTPOEMKOCTH KOHAEHcaTopa"
[TpuHIMIT NENCTBUSA U IPUMEHEHUE
54 KOHJIEHCATOPOB, KOMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKast 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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3a3emileHne AIeKTPOpruOOpOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conportusnenue. 3akon Oma jist
ydacTka 1enu

56

[MocnenoBarenbHOE, MapaliebHOE,
CMEIIaHHOE COCTMHCHUE
npoBoAHKUKOB. JlaboparopHas pabota
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoynsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 OJTHOM (3aMKHYTO)
aneKkTpudeckoi nenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/IC nctounnka Toka u
€ro BHYTPEHHETO COIPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepsHsiil ypok. KonTponbHast
pabora o Teme "DnexTpoauHaMuka /
Bcepoccuiickas mpoBepouHas padboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas mpoBepodHas padboTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAS MPOBOANMOCTD TBEPABIX
METAJUIOB. 3aBUCUMOCTh
COTMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIPOBOANMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUUYECKUN TOK B BaKyyMe.

62 . 1
CBoliCcTBa 3JEKTPOHHBIX ITYYKOB
[TomynpoBOAHUKY, UX COOCTBEHHAS U

63 MpuMecHas MpoBoAUMOCTh. CBOMCTBa | bubnnorexka HOK
p—n-nepexoaa. [lonynpoBoaHNKOBbIE https://m.edsoo.ru/ffOc84ae
npudopHI
DNEKTPUUECKUM TOK B pacTBOpax U

64 paciuiaBax JIE€KTPOJIMTOB. | bubnuoreka [IOK
DIIEKTPOIUTHYECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DNEeKTpUYECKUH TOK B Ta3ax.

65 CamocTosITeNbHBIN U | bubnuorexa [JOK
HECaMOCTOSTEIbHBIN pa3psaa. MonHus. https://m.edsoo.ru/ff0c84ae
IIma3ma
DneKkTpruuecKue mpruodopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE | bubnuorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ffOc86fc
0€301acHOCTH
KonTponbhas pabota mo Teme

67 «9nekrpocraruka. [locTosHHBIN | bubnunoreka [JOK
ANEeKTpUYeCcKuii TOK. TokH B https://m.edsoo.ru/ffO0c8a8a
Pa3IUYHBIX Cpeax»

68 PesepBubIil ypok. O600marommi ypok 1 bubnuotexa [JOK
o teMam 10 kitacca https://m.edsoo.ru/ffOc8f6¢c

OBIIEE KOJIMYECTBO YACOB I10 63

[TPO'PAMME



https://m.edsoo.ru/ff0c84ae
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[1]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTuueckue fI[:;‘?eHHﬂ :)lg;)l;l;?)l:;fenbnme
padoThbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

| B3aUMoOJecTBHEe. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
BekTop MaruutHOM MHAYKIMU. JInHUM https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIIMHU
MarsuTHO€e noJje NpOBOJHUKA C

) TokOM. OnbIT Dpcreaa. 1 bubnnoreka [JOK
B3aumoaeiicTBre mpOBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue ! | bubnnorexa [JOK
MarHUTHOTO IIOJI KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TTOJIS Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota | | bubnuoreka [JOK
«HccnenoBanue neicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. ] bubmuoreka [JOK
Cuna Jlopenna. PaboTta cuibl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpoMarauTHas HHAyKIus. [loTok

6 BEeKTOpa MarHUTHOM uHAyKuuu. I1C 1

UHAYKIOWU. 3akoH BJ'IGKTPOMaFHI/ITHOI\/'I



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

unaykiuu dapanes

JlaGopaTopHas pabota
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHTYKIIUN))

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. JIC caMOUMHAYKIUH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEINb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
MHIYKIIMOHHAs TI€Yb

10

O6o6maromuii ypok «MarautHoe
noJie. DNEeKTPOMarHuTHasT MHAYKIUSD)

bubnunoreka LIOK
https://m.edsoo.ru/ffO0cab82

11

KounTponbHas pabora mo Teme
«Mar"auTtHoe I10JI€e.
DneKTpoMarHuTHast UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHMUeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

bu6nunorexa LIOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MajbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH H MacChl TPy3a»

14

KoneGarenbHblil koHTYp. CBOOOIHBIE

bubnunorexa LIOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMArHMTHBIC KOoJIEOAHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAHEHHUS SHEPTUU B UJICAITBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanusa. Pe3onanc.
BreIHy)KICHHBIC 3JIEKTPOMAarHUTHBIC
KoJe0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsbiii Tok. CHHYCOMIAIBHBIN
nepeMeHHbII TOK. MOIITHOCTh
MIEPEMEHHOT0 TOKa. AMIUTUTYIHOE U
JEHCTBYIOIIEE 3HAUCHUE CUITbI TOKA U
HaIpsHKEHUS

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoacrtso,
nepeaya u norpediaeHue
JIEKTPUYECKON SJHEPTUN

19

Y CTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO 3BOHKA,
reHepaTopa epEMEHHOTO TOKa,
JIMHUU 3JIEKTpoliepesayd

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHUE PUCKH NTPU
IIPOU3BOACTBE NIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
JIEKTPO3HEPTUH B TOBCEIHEBHOMN
KU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTb

bu6nmmoreka [IOK

21 pacrpocTpaHeHus U JJIUHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunble U IPOJOJIBHBIE BOJIHBI
” 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBI, UX
23 CBOMCTBA U CKOpOCTh. [1Ikana bubmmorexa [TOK
https://m.edsoo.ru/ffOccfe0
3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMnIBl paIUOCBSI3U U
24 TeneBuaeHus. Pa3Butue cpeacts
cBA3u. Paguonokanus
)5 Konrponsnas padora «Konebanus u Bbu6mmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoOCTpaHEHUE
26 CBETA B OJTHOPOJHOM Cpee. bubmuoteka [JOK
Toueynslil UCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ffO0cd350
cBeTa
OTtpaxxeHue cBeTa. 3aKOHBI
27 oTrpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ffOcd4e0
M300paKeHH B MJIOCKOM 3€pKajie
IIpenomnenue cera. [lomHoe
)3 BHYTpeHHee oTpakeHue. [IpeaenbHblii bubmuoreka [IOK
YIOJI HOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
79 JlabopaTtopHas pabota «3mepenue bubnuotexa [JOK
IoKasaTelis PETOMIIEHUS CTEKIIA» https://m.edsoo.ru/ffO0cd67a
30 JIunzel. [loctpoenune n300pakeHuii B bubnuotexa [JOK



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

nuH3e. Popmysia TOHKOM JIMH3HI.
VYBenu4yeHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabora

31 «HccnenoBanue cBOUCTB
M300paXeHUI B TMH3AX»
Hucnepcus cera. ClI0KHBIN COCTaB
3 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucnepcun
CBETa»
13 Wutepdepennus cera. Audpaxus bubnuoreka [IOK
cBeta. [ludpakinmonHas pemeérka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmoteka [JOK
[Tonsapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTrueckue npuOOpsI U yCTpoiicTBa
35 1 yCJIOBHSI HX O€30IMacCHOTO
MIPUMEHEHUS
['panu1pl npuMEHUMOCTH
36 KJ1accuyeckor Mexanuku. [locrymarst bubmuorexa [JOK
CIIELIMaJIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTH OJHOBPEMEHHOCTH.
37 3aMeieHre BpeMEHH U COKpaIleHUE bubnnorexa [IOK
p P https://m.edsoo.ru/ffOcfad4?2
JUTHHBI
OHeprust ¥ UMIYJIbC PETATUBUCTCKON
38 gacTUIbl. CBSI3b MaccChl C DHEPIrUue u bubnnorexa [IOK
) p https://m.edsoo.ru/ff0cfc68
HMMITYJIbCOM. DHEPTHUS MTOKOS
39 KonTponbnas padbota «OnTuka. bubmuotexa [IOK

OCHOBBI CTICTIHATBHOM TEOPHH

https://m.edsoo.ru/ffOcf6£0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
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https://m.edsoo.ru/ff0cf6f0

OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunorexa LIOK

40
Y UMITYJIbC (JOTOHA https://m.edsoo.ru/ffOcfel16
OTKpBITHE U HCCIICIOBAHNE BuG 10K
nOIMoTEKa
41 exra. O A.T.
Qorosphexta. Opiret https://m.edsoo.ru/ffOcffed
CroneroBa
3akonbl oTodrpdekra. YpaBHeHUE
. . bu6nmmoreka [IOK
42 DiiHmTeiHa g Gorosddexra.
https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» ¢hotosrpdexra
JlaBnenne cBera. Onbitel [1. H.
43 JlebeneBa. XumMudeckoe ICHCTBUC bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHudeckue ycTpoucTBa u
MPAKTUYECKOE TPUMEHEHHUE:
44
¢dorosnemenT, GpoTogaTUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mogens aroMa ToMcoHa. OnbITHI
46 Pesepdopna no paccesHuro o-4actu brbmmorexa [IOK
POOpA p 1 https://m.edsoo.ru/ff0d091a
[Inanerapnas moziens aToma
bubnunorexa LIOK
47 IToctynater bopa
TyJ1atel bop https://m.edsoo.ru/ff0dOafa
W3nyuenne u mornomnieHrne GpoTOHOB
48 I I/I}ll'lqe €X0JIe aToMa C O H(()ll)"O OBHS bubmorexa [IOK
P pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPTruM Ha Apyroil. Buasl ciekTpoB
49 BosnHoBbIe cBOMCTBA yacTull. BoiaHbI but6mmoreka [IOK

ne bpois. KopnyckynspHo-

https://m.edsoo.ru/ff0dOca8



https://m.edsoo.ru/ff0cfe16
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BOJIHOBOM ayayin3M. CHOHTAHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

50

OTtkpbITHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZOAaKTUBHOTO U3TyYCHUS

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6eTa-, raMma-
n3iydeHus. BiausHue
PaIMOAaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacna.
DJEeKTPOHHBIN U MIO3UTPOHHBIN OeTa-
pacnan. I'aMmma-uzinydeHue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.
SnepHble peakuuu. SnepHbii
peaktop. [Ipobrembl, MepCIEKTUBHI,
JKOJIOTUYECKHUE ACTIEKTHI AAECPHON
JSHEPreTUKHU

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTulbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyy JIEMEHTAPHBIX YaCTHUL.
Kpymisiii cton «®@yHaameHTaabHbIe
B3anMOJICUCTBHA. EMMHCTBO
(bu3nUeCKoil KApTUHBI MUPA»

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe U MUPOBO33PEHUYECKOE
3HaueHHe acTPOHOMMHU. Bun
3Bé€3qHOrO HebOa. Co3Be3nus, sipKue
3BE3/1bI, TUIAHETHI, UX BUJUMOE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JABHIKCHUC. ConHeuHas cucremMa

56

Counuue. CoHeuHass akTUBHOCTD.
Hctounuk sHeprun CosHIla U 3BE31]

57

3BE37bI, UX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/bI INIABHON
MOCJIeZIOBATEIbHOCTU. BHYTpeHHee
cTpoeHue 3BE31. CoOBpeMEHHbIE
MIPEIICTABICHUSI O TIPOMCXOXKICHUU U
sBosrouny ConHua u 3BE3]1

58

Muneunsiii [Iyte — Hama ["anakruka.
[Tonoxenue u npmxenue CoyHua B
lNanaktuke. 'anaktuku. YépHble
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pa3z0beranue ragakTHK.
Teopust bonbioro B3pbiBa.
PennkroBoe uznyudenue.
MertaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

62

O6o06uaromuit ypok. Ponb ¢puzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
9eoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o0maromuii ypok. Poib
(dbuznmveckoit Teopun B HOPMUPOBAHUH
MPEACTABICHUH 0 (PU3NUIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢u3nveckoil KapTUHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOJIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE MHIYKIHS

67

PesepBubiil ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCUTEIbHOCTH

68

Pesepnbiii ypok. KBanToBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3UKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha NpPUMEpPax poJib M MecTo (Hu3MKH B
(hopMHUPOBaHMHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTHUH
COBPEMEHHON TEXHUKHU M TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHS U3YYCHHBIX (U3NYECKUX MOIETICH:
MaTepualibHas TOYKa, MHEpLUalbHAas CHCTeMa OTCYETa, aOCOJIIOTHO
TBEPAOE TEJO, UACAIBHBINA I'a3; MOAEIU CTPOCHHUS ra30B, KUAKOCTEH U
TBEPABIX TEJ, TOYEYHBIM JIJIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

Pacnio3naBath (usnueckue sBieHUs (IPOIECCH) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETHUYECKOW Teopuun
CTPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: pAaBHOMEpHOE H
PaBHOYCKOPEHHOE MpPSIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCICTBUE TE;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOEHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oObéMa Tel TMpU  HarpeBaHUU
(oxJaXkieHnn), TeIJIOBOEe paBHOBECHE, MCIapeHue, KOHJIEHCalus,
IJIaBJICHUE, KpUCTAJUIM3allMs, KWUIIEHHE, BJIAXXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMS Ta3a B M30Ipoleccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBUE 3apAaa0B

OnuceiBaTh MEXaHUYECKOE [IBIKEHHE, WCIONb3ys (U3MUECKUe
BEJIMYUHBI: KOOPJIWHATA, MYTh, MEpEMEIIeHNEe, CKOPOCTh, YCKOPEHHUE,
Macca Tela, CWIa, WMIYJIbC Tejla, KHUHETUYeCKas DHEeprus,
MOTEeHIIMATbHAS DHEpPrHsi, MeXaHWdeckas paboTa, MeXaHHUYecKas
MOIIHOCTb; TIPU OMUCAHUH MIPABHILHO TPAKTOBATH (PH3UUECKHIT CMBICT
WCTIONB3YEMBIX BEJIWMYHH, WX OOO3HAYCHHUS W EIUHUIIbI, HAXOJUTh
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBICHUS, UCHOJBb3ysS (U3MUCCKHUE BEJIUYMHBI: JaBIICHUE Trasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHsSS  JHeprusi, pabora rasa,
KOd(pPUIIMEHT TOJIE3HOrO0 JEWCTBUS TEIJIOBOTO JBUTATENS, MpHU
ONHUCAaHUU MPaBHIILHO TPaKTOBATh busznueckuit CMBICIT
UCTIOJb3YEMbIX BEJIWYHMH, UX OOO3HAYCHHS M CIUWHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE AAHHYIO PU3HUECKYIO0 BETHUUHY C APYTHMHU

BCIIMYHUHaAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BELIECTBA U
AJIEKTPUYECKUE  SIBJCHUS  (IPOIECCHI), HUCTONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUIECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHUMAJIOB; IIPU
OMMCAaHUU TPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI;, YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (U3MYECKYyl0 BEIUYMHY C JAPYTUMHU

BCIN4YNHaMN

aHaJIM3UpoBaTh (PU3MUYECKHE MPOLECChl M SBJICHMS, HCHOIb3Ys
¢u3nyeckyue 3aKOHbI U MPUHLUIBI: 3aKOH BCEMUPHOT0 TArotenus, I, 11
n III 3akonsl HprOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM JHEPIHH,
3aKOH COXPAHEHUs MMITYJIbCA, IIPUHLNI CYNEPIO3ULIAN CHJI, TIPUHIIUI
pPaBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYH0 TEOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPeIHEW KHUHETUYECKOM SHEPrUU TEIUIOBOIO JBHUKEHUS MOJEKYN C
aOCOJIIOTHOM TEMITepaTypoil, MEepPBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXPAaHEHHs DJJIEKTPUUYECKOro 3apsaa, 3akoH KynoHa; mpu 3TOM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllWH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCIOBUS UX 0e€30MacHoro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BBIMOTHATE SKCTIEPUMEHTHI 110 UCCIAEAOBAHUIO (PU3MUECKUX SIBJICHUN 1
MPOLIECCOB C MCMOJIb30BaHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI; NpU
3ToM (QOopMYIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
IKCTIEPUMEHTA, co0upatb  YCTaHOBKY M3  MPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiiTh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHHs] (PUIUUECKUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMANbHBINA CIIOCO0 U3MEpPEHHS U




HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpGHIHOCTGfI I/I3MepeHI/1ﬁ

10.11

10.12

HccnenoBaTh 3aBUCUMOCTH MEXIYy (QUINYECKUMH BEIMYMHAMH C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIpU 3TOM KOHCTPYHPOBAaTh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYEHHOW 3aBUCHMOCTH
(bu3MUecKrX BEIMYHUH B BUE TaOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCIECI0BaHNA

CobmromaTe mpaBmiia  0O€30MACHOTO  Tpyda TMPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro OSKCIIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIBHOCTH C MCIIOJIb30BAaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000pYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4d ¢ SIBHO 33aHHOW (DPM3MYECKON MOMETBIO,
UCHOJIb3ys (PU3MUECKHE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BETUYMHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelieHus,
MIPOBOAUTH Pacu€Thl U OLEHUBATh PEAIbHOCTh MMOJYYEHHOI'O 3HAUECHHUS

(bu3MYecKOil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I'-I€CKI/IC SABJICHUSA

Hcnonp3oBaTh MNpH  pelICHUMM YY4eOHBIX 3aJad  COBPEMEHHbIE
MH(OPMALIMOHHBIE TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpHUPOBaHMS,
UHTEpIpeTalMi W TPEJACTABICHUS y4eOHOM U HAy4YHO-IOIMYJISPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATD MMOJIY4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE HPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B IMOBCEAHEBHOU
YKU3HM 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS H

CO6JIIO,Z[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtatrh B rpymnme ¢ BHINOJIHEHUEM PA3JIUYHBIX COLHUANBHBIX POJIEH,
IUIAaHUPOBaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paACHpPENeNATh
00S13aHHOCTH U IIJIJAHUPOBAaTh JEATEIbHOCTh B HECTaHJAPTHBIX
CUTYyalUsiX, aJ€KBATHO OLIEHMBATh BKJAJ KaXJIOTr0 M3 YYaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KJTACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax poib W MecTo (U3MKu B
(hopMUPOBAaHUM COBPEMEHHOM HAyyHOW KapTHHBI MHpa, B Pa3BUTHUU
COBPEMEHHOM TEXHMKH M TE€XHOJOTHH, B MPAKTUYECKON AESITETbHOCTU
JFO/IEeH, IETTOCTHOCTD U €IMHCTBO (PM3UUECKON KapTUHBI MUPA

Y4uTHIBaTh TPAHUIBI IPUMEHEHUS MU3YyYEHHBIX (PU3UYECKUX MOJEINeH:
TOUEYHBIN AIEKTPUUYECKUI 3apsij, AAepHas MOJENIb aTOMa, HYKJIOHHas

MO/IEJIb AaTOMHOTO Si/Ipa MPH pelIeHNH (PU3NIECKHUX 3314

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (IIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
AJNIEKTPOMAarHuTHasT MWHAYKLHSA, JCHCTBHE MArHUTHOrO MOl Ha
IPOBOJHUK C TOKOM U JBWXKYIIMHCA 3apsl, 3JIEKTPOMarHUTHbIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pachpoCTpaHEHUE CBeTa,
OTpaXeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus u
MoJIIpu3allusl CBeTa, AMCIEPCHUS CBETa, (OTOAIEKTpUUECKUl 3 dexT
(potoaddext), cBeToBOE MAaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHas

PAaauOaKTUBHOCTDH

OmnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BelIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, DIEKTPUIECKYIO MPOBOJAUMOCTD Pa3ITHUHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHinmanoB, DJIC, paboTa Toka, WHAYKIHS MarHHUTHOTO
nonsi, cuima Awmmepa, cwia JlopeHna, HMHIYKTUBHOCTb KaTyIIKH,
SHEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, MepuoJl M YacToTa
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MPOIEcce
TapMOHUYECKUAX AJIEKTPOMArHUTHBIX KoJIeOaHuH, doxycHoe
paccTosiHHE€ M ONTHYECKas Cuja JMH3BI, NPU ONUCAHUU NPAaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YEeMBIX BEIHYMH, HX
0o003HaUYeHMsI U EOUHMIIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BETUUHUHY C APYTUMU BETMYUHAMU




11.5

11.6

OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHBLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HNMIIYJIBC (I)OTOHa, epruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIKMCaHHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIB3YCMbIX BCJIIMYHH,
nX 0003HAYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]H:I, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKYIO BCIUMYUHY C APYTUMHU BCIINYNHAMH, BBIYUCIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBaTh (U3MYECKHE TPOLECCHl W SIBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M OPUHIUNBL  3akoH OMma,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajIeIbHOTO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEHHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHS DHEPTUU, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHCHHUsS DSJEKTPHUECKOTO 3apsjia, 3aKoH
COXpPaHEHHUsT  MacCOBOIO  YHCJA, IMOCTYynaTtel  bopa, 3akoH
palMOaKTUBHOIO pacnaja; TMpH O3TOM pa3lin4yarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIpaBJICHUEC BCKTOpAa HWHAYKIWKW MArHvuTHOTO IIOJIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa " CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)KE€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pPKaJIoM, TOHKOU JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI IO UCCIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MpH
sToM (dopmynaupoBaTh TmpobiaeMy (3amady) W THUMOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  TIPEIIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U Q)OpMyHI/IpOBaTL BBIBOJbI

11.10

11.11

OCYIIJ;CCTBJ'ISITB IpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BLI6I/IpaTL ONTUMAJILHBIA CIIOCO0 HU3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HUCIHOJIb30BAHUEM
NpsAMBIX ~ M3MEPEHWH; TMpPU OTOM KOHCTPYHMPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yiabTaThl IMOTYYEHHONM 3aBUCHUMOCTH (PU3UUYECKHUX
BEJIMYUH B BUJE TaOIMIl U TpaduKOB, JeNaTh BBIBOIBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmomaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUU




HCCIEOBaHUNH B paMKax ydeOHOTO DJKCHepUMeHTa, Yy4eOHO-
HCCJIEN0BATENbCKOM U MPOEKTHOWU AEATEIBHOCTH C MCIIOJb30BAHHEM

WU3MEPUTENIbHBIX YCTPONCTB U J1a0OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATH
¢du3nueckre BENMUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl €€ PEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUS

Hcnonp3oBaTe MHpU  pelICHMH Y4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMl W NPEJACTABICHUS Y4eOHOM U HAYy4YHO-IOIMYJISIPHOU
uHpOpMalUY, NOJYYEHHOW M3 pPa3IUYHBIX MUCTOUYHUKOB; KPUTHUECKHU

AHAJIU3UPOBATH MMOJIY4aCMYHO PIH(bOpMaI_[I/IIO
OOBACHATH IIPUHIUIIBI ,HCIZCTBHH MallluH, HpI/I60pOB N TCXHHYCCKHX

YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MaCHOTO HCIIOIH30BAHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAayKH, B OOBSICHEHHUE IPOLIECCOB OKPY’KAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Wi

11.18

11.19

Hcnonp30BaTh TeopeTndyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOU
KHU3HU 17151 o0ecriedeHns 6e301MacHOCTH pu 00pallieHuH ¢ prudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 370pPOBbS U

COOJTIOICHUSI HOPM SKOJIOTMYECKOTO MOBECHHUS B OKpY Karollel cpefie

PaGorars B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAalMOHAIBHO  pacHpeaessTh
0053aHHOCTH M IUIAHUPOBATh JIESATENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTprUBaeMoil MpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pazneia

Koxa npoBepsiemoro

3JIEMEHTA

IIpoBepsiemMble 31eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®uzuka — Hayka o mnpupone. Hayunsie
METO/bI TTO3HAHUS OKpY:katomiero mupa. Poib
JKCIIEpPUMEHTa M TEOpHUH B  Ipoliecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3mKe

MogpenupoBanue (U3UYECKUX SBICHUH U
npoueccos. Hayunsle runoressl. @uznueckue
3aKOHbl U TEOpUHU. ['paHUIBI NPUMEHHUMOCTH
¢bu3nyeckux 3aKOHOB. [TpuHumn
cooTBercTBUs. Ponb u Mecto (u3MKu B
(OpMHUpPOBAaHMM  COBPEMEHHOM  Hay4yHOMU
KapTHHBI MUpa, B IIPaKTUYECKON

JIeSTEILHOCTH JTI0AeH

2.1

2.1.1

MEXAHUKA
KMHEMATHUKA

Mexanngeckoe JABUXKCHUC. OTHOCHUTENBHOCTh
MCXaHHUYCCKOIo ABHKCHMA. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOPOCTh (CPEeqHSST CKOPOCTH,
MIHOBEHHass  CKOpOCTb) U YCKOpEHHE
MaTepUAILHOW TOYKH, UX TPOCKIMH Ha OCH
CHCTEMBI KOOp/MHAT. Crnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

PaBrOMepHOE U PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBWKEHUE. I'paduku
3aBUCUMOCTH KOODPJIMHAT, CKOpOCTH,
YCKOPEHHUH, IIyTH u repeMeLieHus

MaTepUaIbHOU TOUKHU OT BpEMEHU

2.14

CBobOomHoe majzeHue. Y cKopeHrue CBOOOHOTO

nagcHust




2.1.5

KpuBonuneiinoe naBwkeHue. PaBHOMepHOE
JABHUXKCHHUC MaTepI/IaJIBHOf/'I TOYKHU 10
OKPYXKHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAas
CKOpPOCTb. [lepuon U 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTpOMCTBA: CIIUJIOMETD,
JBIKEHUE CHAps/IOB, IIEMHBIE U PEMEHHbIC

nepeaavn

2.1.7

[IpakTrueckue paboTHI. N3zmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEX]y IMYTAMHU, TPOHICHHBIMU
TEJIOM  3a  [OCJIE[OBAaTEIbHbIE  paBHbIC
MIPOMEXYTKH BPEMEHH PU PaBHOYCKOPEHHOM
JIBIDKEHUM C HAaYalbHOM CKOPOCTHIO, pAaBHOM
HyIto. M3yueHue OBUKEHHS [IapuKa B BSI3KOU
KUJIKOCTU.  V3yueHue  JABWKEHUS — Tena,

6pOHJCHHOFO TOPU30OHTAJILHO

2.2

JTIMHAMUKA

2.2.1

222

[TpunIMn OTHOCHUTEIBLHOCTHU T"amnnes.
IlepBriii 3akoH HeroToHa. HWMHepruansHbIe

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cyneprno3unuu

CHUJI

223
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Bropoii 3akoH HproTOHa U1 MaTepHalbHOU
TOYKM B HHEPUMAIBHOM CHCTEME OTCYETa
(UCO). Tpernit 3akoH HpioroHa mms

MaTCpHaJIbHBIX TOUCK

3aKOH BCEMUPHOTO TATOTEHUA. Crila TSKECTH.

HCpBaﬂ KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Ttpenume. Cuna TpeHHs
CKONBXKEHUS M  CHJa  TPEHUs  MOKOS.
Koaddumnment tpenns. Cusia cConmpoTHUBICHUS

IpH ABUKCHUU TECJIAa B )KUAKOCTH HUJIN T'a3C

2.2.7

HOCTyHaTeJIBHOG " BpallaTCJIbHOC JIBUKCHHC




a0COJIIOTHO TBEPOTO TeJa
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MOMEHT CHUJIbl OTHOCHTEIBHO OCH BpAILEHUS.
[Inedo cuibl. YcnoBusi paBHOBECHS TBEPIAOTO
tena B UCO

229

2.2.10

Texundeckne YCTpOﬁCTBai IIOJIIHNITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTudeckue paboTel. M3yuenue nBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
JIEMCTBUEM HECKOJbKUX cui. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHMKAIOIIMX
B JedhopMHUpyeMONl MpYyKUHE U PE3UHOBOM
oOpasiie, OT BEIUYUHBI UX JehopMaluu.
HccnenoBanue ycioBuil paBHOBECHS TBEPIOTO

TCJa, UMCHOIICTO OCh BPalllCHUA

2.3

3AKOHBI COXPAHEHNM A B MEXAHUKE

NMmnynsc MarepuanbHONM TOYKH, CHCTEMBI

23.1 MaTepuaibHbIX TOYeK. HMMmynasc cuinsl u
W3MEHEHHUE UMITyJIbCca Tela
53 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABMKEHNE
233 PaGora cunbl
234 MOo1HOCTb CHIIBI
535 Kunernueckast sHEprus MaTepualbHON TOUKH.
o TeopeMa 0 KHHETHYECKOW SHEPTUH
[lorenumaneHas »Heprus. IloTeHnuanbHas
036 SHEprus ypyro nedhopMUPOBAHHON
o npyxuHsl. lloreHumanbHass osHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU
[loTeHunanbHble U HEMOTEHIMAJIbHBIE CHUJIBL.
CBs3b  pabOThl HEMOTEHIHAIBHBIX CHII C
2.3.7 W3MEHEHNEM MEXaHUYECKON SHEPTUH
CHUCTEMBI Tel. 3aKoH COXpaHEHHUs
MEXaHUYECKOU SHEPTUU
2.3.8 Yrpyrue u Heynpyrue CTOJIKHOBEHUS
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2.3.10

TexHuueckue yCTpONCTBa: JIBHKEHUE PAKET,

BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktnyeckne paboTsl. M3ydenue cCBs3M
CKOpPOCTEM Tel MpU HEyIpyroM yjaape.
UccnenoBanme cBsi3u  pabOTBI  CHIIBI €

H3MEHCHHEM MEXaHMYeCKOM OHEPIuu T€jia

MOJIEKYJISIPHAS ©®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

3.1.2

OcHOBHbIE MOJIOKEHUS MOJICKYJISIPHO-
KUHETHYECKON TEOPUH. BbpoyHnoBckoe
neuxenue. luddysus. Xapakrep ABIKEHUS U
BSaHMOHCﬁCTBHﬂ qJaCTHUIl B€IICCTBa

Mopnenu CTpoeHHsI Ta30B, IKUAKOCTEH U
TBEPABIX TEel U  OOBSICHCHHE  CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

3.1.3

3.14

Macca wmonekyn. KonudectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u eé

nsmepenue. [llkana remneparyp Lienscus

3.1.5

Mopnens  upeanpHOoro  rasza.  OcHoOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O I'a3a

3.1.6

AbGcouoTHas TeMrepaTypa Kak Mepa cpeaHen
KHMHETUYECKOW dHEPTUU TEIUIOBOTO JIBHIKEHUS

yacrtul] ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeitpona — Mengeneesa.

3akoH /lanbTOHA

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3€¢ C INOCTOSIHHBIM KOJIMYECTBOM BCIICCTBA.

n30TepMa, u30Xopa, u3obapa

3.1.9

TexHnueckue  ycTpoiicTBa: TEPMOMETD,

OGapometp

3.1.10

[Ipaktrueckue pabotel. M3mepeHwe Macchl

BO3/lyXa B KJIacCCHOW KoMHaTte. MccnenoBanue




3.2

3aBUCUMOCTH MEXKAY MapaMEeTpaMu COCTOAHUA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKIN

TepmoauHaMuueckass cucreMa. BHyTpeHHss
3.2.1 SHEpPrus TEPMOAMHAMHYECKOM CHUCTEMbl U

Ccoco0bl €€ U3MEHEHUS

399 KomuyectBo Temnotel u pabora. BHyTpenHsis
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunel Tennonepegauu: TEIIONPOBOIHOCTb,
323 KOHBEKIMSA, U3JydeHue. TermioéMKoCTh Tena.
YienpHass TEIUIOEMKOCTb BellecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaquc

[TepBriii 3axkoH TepmonuHamMuku. [Ipumenenue
304 IEPBOI0O 3aKOHAa  TEPMOJAMHAMUKH K
usonporeccam. ['padudeckas UHTEpHpeTaUs

paboThI Taza

TenmoBble MamuHbl. [IpuHIMOBL AEHCTBUS
TEIUIOBBIX MamuH. [Ipeobpa3zoBanusi sHEprUn
325 B TemwioBbix MammHax. Koadduuuent
nonesHoro  geiicteust  (manee —  KIIJ)

teruioBor MamuHkl. [{ukin Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs  mpoiieccoB B IpHpOJIE.
TerutoBeie JIBUTATENN. DKOJIOTHYECKUE

HpOGJ’ICMLI TCIIOOHCPICTUKHA

TexHuueckue YCTpOMCTBA: JIBUTATEb
3.2.7 BHYTPEHHETO CrOpaHMs, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHCD

328 [IpakTuueckue padotsl. 3mepenue ynenbHON
TEIJI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHUMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHCcaus. Mcmapenue
3.3.1 u KUIIEHHE. V nenpHas TemIoTa

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl




KUIICHHUA OT JaBJICHUA

332

3.33

AOconioTHAgS M OTHOCUTENbHAS BIAXXHOCTD

Bo3ayxa. HacelmeHHb1 nap

TBépnoe TEJO. Kpucrannmueckue u
amopdHbie Tema. AHHU3OTPOINHS  CBOWMCTB
KPUCTAJLJIOB. Kunkue KpUCTaJUIbIL.

CoBpeMeHHbIE MaTepHalIbl

3.34

335

3.3.6

3.3.7

IInaBneHne wu KpUucCTallIn3alus. Vz[eana;I

TerutoTa miasienus. Cyomumanus

YpaBHEHHE TEIIIOBOTO OamaHca

Texnudyeckue yCTpOWCTBA: TUTPOMETP H
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJYYEHHsI COBPEMEHHBIX MaTepUalioB, B TOM
qrciie HAHOMAaTepHAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

4.1.2

413
4.14

4.1.5

OnexTpu3anus Tea. JIEeKTpU4ecKuil 3apan. [sa
BHJA JJIEKTPUUIECKUX 3apsI0B

[IpoBoaHMKY, TUDIIEKTPUKU u
MOJIYIIPOBOJHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akon Kymnona
OIeKTpUYecKoe  IOJIe. HanpsxénnocTth
ANEKTPUYECKOTO OJIS. [IpuHun
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

4.1.6

4.1.7

PaGora cwun SJICKTPOCTATHUYCCKOI'O  IIOJIA.

ITorennuan. PasHOCTE MOTEHITNAIOB
[IpoBOIHUMKM WU JHAJIEKTPUKH B MOCTOSTHHOM

JeKTpuyeckoM  moje.  Jusnexrpuueckas

IpOHUIIACMOCThb

4.1.8

DNEeKTPOEMKOCTD. Kongencarop.




4.2

ONeKTPOEMKOCTh IIOCKOTO  KOHJAEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  ycTpOMCTBA:  3IEKTPOCKOIL,

OJICKTPOMETP, JJICKTPOCTATUYCCKAasA 3alluTa,

4.19
3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHICHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP

4110 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 aeKTpudeckoro toka. Mcrounmku toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
423 DNEKTPUUECKOE COMNPOTHUBIICHUE. Y IEIbHOE
o COTPOTUBIICHUE BEIIECTBA
404 [TocnenosarensHoOE, NapajuIesIbHOE,
o CMEIIIaHHOE COeMHEHNE TPOBOAHUKOB
Pabota anexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmxkymas cuna (manee — DJC) u
427 BHYTPEHHEE COIIPOTUBJICHHE MUCTOYHUKA TOKA.
o 3akon Owma uid TOJNHOW  (3aMKHYTOH)
aneKkTpuyeckon nenu. Koporkoe 3ambikaHne
OneKTpoHHas IIPOBOAMMOCTh TBEPBIX
428 METaJIOB.  3aBUCUMOCTh  COINPOTUBIICHUS
o METaJJIOB oT TEMIEPATYPHI.
CBepXIpoBOIMMOCTh
429 OneKkTpuueckuii Tok B BakyyMe. CBoiicTBa
o ANEKTPOHHBIX ITY4YKOB
[TonynpoBOIHUKH. CoOcTBeHHast u
4.2.10 MpUMeCcHas MPOBOJUMOCTD

MOJIypOBOAHUKOB. CBOHCTBa p-n Inepexopa.




[TonynpoBoIHUKOBBIE TPUOOPHI

4.2.11

DJIEKTPUYECKUH  TOK B JJIEKTPOJIUTAX.
DNEKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KUIACC

Kon Koanposepsiemoro

pasaena JJIeMeHTAa
4

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIT W HECaMOCTOSTEIbHBII
pa3psan. PasnuuHble TUIIBI CaMOCTOSATEIBHOIO

paspsaa. Mounaus. [1nasma

Texnuueckue YCTpOMCTBA: aMIIepMeTp,
BOJIBTMETP,  peOCTaT, HCTOYHUKU  TOKa,
JJIEKTPOHATPEBATEIIBHBIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE IPUOOPBI, TEPMOMETP
CONPOTHUBIICHN, BaKyyMHBII 01,
TEPMHUCTOPHI u (oTope3ucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHHUKa

IIpakTueckue paboTHI. N3yuenue
CMELIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenne OJIC HCTOYHMKA TOKa U €ro
BHYTpEHHero comnpotuBienusa. Habmonenue

QJICKTPOJIN3a

IIpoBepsiemble 371eMeHTHI COACPKAHNUS

SJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKINA

4.3.1

4.3
4.3.2

IlocrostHHBIE MaruuThbl. B3amMmojencTBue

IIOCTOSIHHBIX MAarHuToOB

MarauTtHoe mone. BekTop MarHuTHOM
nHAyKuu.  [IpuHmun — cynepro3uuuu.
Jluanm MarnuTHOM wWHAYKIuu. KapruaHa
JUHUM  MArHUTHOM  HMHAYKUMH  T0JA

IIOCTOSHHBIX MaroHuToB
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MarsuTHOE IIOJIE IMPOBOJHUKAa C TOKOM.




Kaptuna nuHMI 1O JUIMHHOTO MPSIMOTO
MPOBOJIHMKA M 3aMKHYTOTO KOJBIIEBOI'O
MPOBOJHHUKA, KaTyIIKM C TOKOM. OIBIT

Opcrena. BzanmoeiicTBue IpoOBOJIHUKOB C

TOKOM
434 Cuita AMriepa, €€ MOJyJIb U HAIPABIICHUE
Cuna JlopeHiia, €€ MOAYJIb U HallpaBJICHUE.
JIBrokeHue  3apspKEHHOM — 4acTUUBl B
435 OJIHOPOJIHOM MarHuTHoM mojie. PabGora
cuibl JIopeHna
4.3.6 SIBneHune HINeKTPOMArHUTHON UHAYKITUU
4.3.7 [ToTok BeKTOpa MAarHUTHON MHIYKLIMU
OJ1C unaykuuu. 3aKOH 31€KTPOMarHUTHOM
4.3.8 unaykuuu dapanes
BuxpeBoe »snextpuueckoe mone. IJIC
WHJIYKUUU B TPOBOJHUKE, JBHXKYLIEMCS
439 MOCTYIATEIbHO B OJJHOPOJTHOM MAarHUTHOM
moJjie
4.3.10 [IpaBusno Jlenna
NHnykTUBHOCTD. fIBI€HHE CAMOMHIYKIUU.
4.3.11 OJ1C camouHayKIIMHI
DHeprusi MarHUTHOTO TOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MAarHHTEL, AJIEKTPOMArHUTBI,
4.3.14
AJIEKTPOBUTATETb, YCKOPHTEIH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS TIeUb
[IpaxkTrueckue paboTHI. N3yuenune
MarHUTHOTO TIOJSi KATYIIKH C TOKOM.
4.3.15 HccnegoBanue JEMCTBUS — ITOCTOSHHOTIO

Mar"ura Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUU

KOJIEBAHMA 1 BOJIHBI




5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU

5.1.1

Konebarensnass cucrema. CBoOOIHEBIE
kojeOanus. ['apmMoHHMueckue KosieOaHus.
Ileprion, uacrtora, amiumaTyna u  (dasa

KOJIeOaHu M

[IpyxuHHBIH MasTHUK. MaremaTu4ecKui

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUA.
Kunematuueckoe 51 JMHAMUYECKOE

OITMCaHKE KO0JIE0ATEILHOTO JABUKCHUA

[IpeBparmenue SHEPTUH pu
rapMOHMYecKUx  KonebaHusix.  CBs3b
aAMILTUTY/IbI KoJIeOaHul UCXOIHOU
BEJIMUYMHBI C aMIUTUTyJaMHu KosieOaHuil e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiii  koHTYp.  CBOOOIHBIE
JJIEKTPOMAarHUTHBIE Kosie0aHus B
UACaTbHOM  KOJICOATEIbHOM  KOHTYDE.
AHanoruss MeXAy MEXAHWYECKUMHU W
3EKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHa

3akoH COXPAHCHUS SHEPTHUU B HUACAIIBHOM

KoJe0aTenbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJeOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie AJIEKTPOMAarHUTHBIE

KOJICOAaHUS.

Ilepemennbii  Tok.  CHHYCOMAAIBHBIN
IIEPEMEHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKA.
AMIUINTYIHOE W AEHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepegaya
U MOTpeOJeHNe 3IIEKTPUUYECKONH SHEPIUH.

DKOJIOTUYECKHE PUCKU NPU MPOU3BOACTBE




BJIEKTPUYECKON SHEPIum. Kynberypa
HCII0JIb30BAHHUS 3IEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue yCTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHI 3BOHOK, JIMHUU

3NeKTponepenad

5.1.12

[Ipaktrueckue pabotel. HccnemoBanue
3aBUCUMOCTH T€puoAa MajbIX KoJieOaHUU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOTO TOKa B
LeNu U3 TOCIEN0BAaTeNIbHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U PeE3UcTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

5.2.1

522

Mexanuueckue BOJIHBI, yCIO0BHUS
pacnpoctpanenus. Ilepuon.  Ckopoctb
paciupocTpaHeHus M JJUHA  BOJIHBL
[Tonepeunsle ¥ MPOIOJIbHBIE BOJIHBI

WNuTrepdepenuus u TP paKIus

MCXaHHNYCCKHUX BOJIH

523

524
5.2

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTta Tona. TemMOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBHS
W3Jy4YEHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuentanus BektopoB E, B u v

B 3JICKTpoOMar HUTHOI BOJIHE B BaKyyMe€

5.2.5

5.2.6

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aIus,
mudpakuus, uHTepdepenuus. CropocTh
AJIEKTPOMArHUTHBIX BOJIH

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHne SJIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHBI paI[I/IOCBHBI/I U TCICBUACHUA.
Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHUE OKPYKAIOLIEN cpebl




5.2.8

TexHuueckne yCTpOWCTBA: MY3bIKaJIbHBIE
HHCTPYMEHTEI, YAbTpa3ByKOBast
MUArHOCTHKAa B TEXHHUKE W MEJHUIUHE,
pazap,  paguONpUEMHHUK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-neup

5.3

OIITUKA

5.3.1

5.3.2

5.33

[IpssMonuHEHOE pacIpOCTpaHEHUE CBETa
B OJIHOPOJIHOM cpene. Jlyu cBeTa
OtpaxkxeHne cBeTa. 3aKOHBI OTPaXKCHUS
cBera. [locTtpoeHne n300paKeHUd B TUIOCKOM
3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOTIOTHBIN IoKa3aTellb

IIPpCIIOMIICHUA

5.34

[onnoe BHYTpPEHHEE OTpa’KeHUE.
[IpenenbHblil yrojl MOJHOTO BHYTPEHHETO

OTpaXXCHUSA
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5.3.6

5.3.7

HMucnepcust  cBera. ClOXHBII  cocTaB

Oenoro cBera. L{Bet

Coluparoniiue W pacceuBarolue JUH3BI.
Tonkas nuH3a. DOKYCHOE paCCTOSHUE U
OIITHUYECCKas culia TOHKOU JIMH3BI.
[Toctpoenne n3o0pakeHuit B COOMPAIOIINX
W pacceuBarommx JmH3ax. Dopmyna
TOHKOW JIMH3BL. YBEJIHUEHHUE, JaBaeMoe

JIMH30M

[Ipenensl NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

WNnrepdepennuss  cBera.  KorepeHTHble
HUCTOYHHKHU. Ycenosus HaOII0ACHUS
MaKCUMyMOB u MHUHHMYMOB B
UHTep(PEPEHIIMOHHOW KapTHHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX HCTOYHUKOB

5.39

Hudpakuus  cBera.  JludpaxnuonHas

pemérka. YciaoBue HAOMIOACHHS TIABHBIX




MaKCUMyMOB npu naacHun
MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus ceera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUMOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, TU(paKkInOHHAS peeéTka,
MOJIAPOUT
IIpakTuueckue paboTHI. H3mepenne

nokasarenis npenomienus. MccinenoBanue
5.3.12
CBOHCTB  W300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatst TEOPUH
6.1 OTHOCHUTEIILHOCTH: WHBAPUAHTHOCTh
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENBHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHH U COKpaAIlleHUE
TUTAHEBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBs3b Macchl C PHEpruedl W HMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEprus IMOKOs

CcBOOOIHOI 4aCTHULIBI

7 KBAHTOBAS ®U3MKA
3JIEMEHTBI KBAHTOBOM OIITUKU
®otonbl. Popmyna [lnanka cBsi3u 3HEPTHN
7.1.1 ¢doroHa ¢ ero yactroTod. OHeprus u
7.1 UMITYJIbC GOTOHA

OTtkpeiTHE U uccienoBanune Gorodrddexra.
7.1.2 Omeitet - A CroneroBa.  3aKkoHbI

dhoTorddexra




YpaBHeHue OUHNITENHA st
dotordpdekra. «KpacnHas TpaHUIa»

dhoTodrddexra

7.1.4

Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHuveckue ycTponcTBa: (HOTOIIEMEHT,
¢doromaTuuk, COJIHEYHAS Oarapes,

CBETOIUO/I

7.2

7.3

CTPOEHHME ATOMA

7.2.1

7.2.2

7.2.3

Mopens atroma Tomcona. OnbITEI
Pezepdopaa o uccieqoBaHnu0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJCJIb aTOMAa

[Toctynatet bopa. H3znyuenue u
norjomeHue (OTOHOB TpU  TMEpPEeXoie
aToMa C OJHOTO YPOBHSI DJHEPrud Ha
apyroil. Buasl cnektpoB. CniekTp ypoBHEH

OHCPIrur aToMa BOAOpOaa

BomnHoBEIe cBo¥icTBa dacThll. BoOJHEI e
bponns. KopnyckynspHO-BOIHOBOMI
nyanusM. Jludpakuus 3JIEKTpOHOB Ha

Kpucrajuiax

7.2.4

7.2.5

CroHTaHHOE U BBIHYXJICHHOE H3IIy4CHHE.
VY cTpoicTBO U MPUHLIKIT pabOTHI Jlazepa

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), Jia3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

7.3.1

IIpaktuyeckne  pabotel.  Habmionenue

JMHENYaToro CrekTpa

ATOMHOE AP0

Mertoasl HAOMIONEHUS W PETHCTpAIUU

OJICMCHTAPHBIX 4aCTUIL]

7.3.2

OTkpbITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pezeppopna mo ompeneneHuio cocraBa

pannoakTUBHOrO  u3iydeHus. (CBolicTBa




7.3.3

anb(da-, 6eTa-, raMmma-u3IydeHus. BriusHue

PaaAOaKTUBHOCTH HaA JKUBBIC OPIraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.
Hyxnonnass mozens siapa ['eiizenbOepra —
WBanenko. 3apsan siipa. MaccoBoe 4uciio

sapa. M3oTomnsl

7.3.4

7.3.5

Anbda-pacna. DJIEKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnas. INamma-
U3JTy4EHHeE. 3aKOH  paJiMOaKTHUBHOI'O
pacnana

OHeprus CBS3M  HYKJIOHOB B  sJIpe.

SAnepusie cunbl. J{edekt Macce saapa

7.3.6

HI[CpHLIC pC€aKiuu. IIGJ'IGHI/IC U CHHTC3

sep

7.3.7

7.3.8

7.3.9

7.3.10

S nepHbiit peaxTop. TepMosiiepHbIi
cuHte3. [IpoOnembl M  NEPCHEKTUBBHI
SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIICKTHI smepHoﬁ SHEPIrCTUKHA

OneMeHTapHble  4dacTullbl.  OTKpBITHE
IO3UTPOHA. dyH/IaMEHTAJIbHbIE
B3aMMO/ICHCTBUS

TexHuueckne  yCTpOMCTBA:  JIO3UMETP,
Kamepa BunbcoHa, sAnepHbIl peakTop,
aTomMHas bom0Oa

[Ipaktrueckne pabotel. HccnenoBanue
TPEKOB YaCTHUIL (mo TOTOBBIM

dhotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

8.2

Bun 3Bé3mHoro Heba. Co3Be3nus, spKue

3Bé3}IBI, IJIaHETBI, UX BUAUMOC JIBUKCHUC

Comdeynas cucreMa. IlmaHeTsl 3eMHOI
TPYIIIBL. InaHeThI-ruraduTel Hu ux
CIIyTHUKH, KapJUKOBBIC IJIaHEThL. Maibie

testa COTHEYHOH CUCTEMBL




8.3

8.4

8.5

8.6

Connne, ¢otochepa wu  armocdepa.

ConHeyHas akTUBHOCTD
Nctounuk sneprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, PaJHyC, TEeMIlepaTypa,
ux B3alMOCBSI3b. Hunarpamma
«CTIEKTPATBHBIA  KJacC — CBETUMOCTH.
3BE3MBI  IVIABHOM  ITOC/ICIOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE37] TTIABHOM IOCICA0BATECILHOCTH

Buyrpennee crpoenue 38&31. CoBpeMeHHBIE
NPEACTABICHUSI O  TPOMCXOXKICHUU |
spormormu CoyHba U 3BE3A. DTambl JKU3HU

3BE3]

8.7

Mneunsii  Ilyre — Hama I'anaxrtuka.
ChnupanbHasgs  crpykrypa  [amaktukw,
pacupenenenue 3BE3NM, Taza W IBUIA.
[lonoxxenne wu paBwkenne ConHoa B
lanaktuke. [lnockass u  chepuueckas

MOJACHUCTEMBI I'aJaKkTUKHU

8.8

8.9

8.10

Tunel ramaktuk. PamuoranakTuku U

KBa3apbl. YEpHBIE ABIPHI B SAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceeneHHOM.
3akon Xa00ma. PasOeranue ranakTHK.
Bo3pact u pamuyc BcenmenHoil, Teopus
bosbmioro  B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyuenue
Macmrabnass  crpyktypa  BceneHHoil.

Meraranaktuka. Hepeménnbsie mnpoGiiemsbl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M3aaTeabcTBo
«ITpocsenieHue»

» Guzuka. 11 knacc. Mskumies I'.41., byxosues b.b., Yapyrun B.M.; non
penakmueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTenncTBO

«IIpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bu6mmoreka IJOK
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