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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo ¢Qu3uke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIUUA TIpernojiaBanusl ydyeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHU3aIUAX Poccuiickoiu denepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxona. I[lporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBA3€H (PUBMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMHM IpeaMeTramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKH HAa YPOBHE CPEIHEro OOLIETo
oOpa3oBaHMUsl, IJIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE NIPEIMETHBIE PE3YJIbTaThl IO roJjaM O0yUYeHUS;

e cojepkaHue yueOHOTO mpenMera « Pu3nkay 1mo rojgaM oOydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. [IkoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHMM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHHUS] HOBBIX MAaTE€pHaJIOB C 3aJlaHHBIMU CBOMCTBAMHU W JIPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpPMUpOBaHME €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpa oOOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAy4YHbI METOJI MO3HAHMSI IPY BBIIIOJIHEHUHA UMH Y4E€OHBIX HCCIEIOBAaHUM.

B ocHoBy kypca ¢u3WKu 1jis ypOBHS CpemaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIBI €ro
MTOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepuajl U3 BCEX pa3lesioB (U3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK M COBPEMEHHOMN (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBUM C HEW MaTepuand Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Bemgymum B Kypce sBIsgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE W
noJe.

Hoes eymanumapuzayuu. EE peanuzanus mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM O0OIIecTBa, a TakkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTMYECKUMU ITPOOIeMamu.

Hoess npuxnaomoii  nanpasnennocmu. Kypc usuku mpemmnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuzyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJIOTMYECKUM MpoOJemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHLWIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULAX
NPUMEHUMOCTH TEOpHil, JJIsI OMNUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AeSTENbHOCTHBIN TOIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldUd SKCIEPUMEHTANIBHOU AESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB H JIA00pAaTOPHBIX PadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOIIMNA CIHMCOK YUYCHHUYECKUX
pakTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa3oBaTeNpHOrO IMpoliecca MCXOAsl U3 OCOOEHHOCTEH IUIAHUPOBAaHUSA U
ocHameHuss kaOmHera Qusmku. Ilpm sToM  obOecrmieumBaeTcsi  OBJIAJICHHUE
OOy4YalOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PENICHUIO PACUYETHBIX MU KauyE€CTBEHHBIX
3anay. IIpu 3TOM Ay1d pacU€THBIX 3a/1a4 NPUOPUTETOM SIBJISIIOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKOI MOJIEIbIO, MO3BOJISIONINE IPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK W3 OJHOIO paslena Kypca, Tak M UHTETPUPYs 3HAHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyrouue BbhIOOpa (U3MYECKON MOAENU g CUTYyallMH MpaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKkTepa.

B coorBerctBum ¢ TpeboBanmsimu DPI'OC COO k maTepHalbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YpOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKM WIA B YCJIOBHUSIX UHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HeoOXoMMoe J1abopaTopHOoe O0O0OpyIOBaHUE [Ji BBHIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUSHHUYECKHX MPAKTUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMOHHOE  000pyZoBaHHE (OpMHpPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHHUMAJIBHOM JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
MIEPEUNCIICHHBIX B TMporpaMMe 1O (GU3WKE KIIOYEBBIX JIEMOHCTpAIUd IS
WCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIEHHA ©W  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00Opy/IOBaHME MJII YYEHHYECKHX TMPAKTHYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB M OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydJaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOCHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX TMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPUH.

OCHOBHBIMHU LEJIIMHU U3y4€HHUsI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHs OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PA3BUTHE HMX HHTEIUVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (dopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DH3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHHEM
(bU3MYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue NpenCTaBICHUNA O PONMM (PU3UKHU AJI Pa3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

JlocTxeHne 3TUX lenei 00ecreuynBaeTCsl pelieHHeM CIeIYIONINX 3a1a4 B

mpoliecce u3ydeHus Kypca GU3NKy Ha ypOBHE CPEIHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CHUCTEeMBI  3HaHMH 00  oO0mmx  (U3UIECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJTIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (DM3MKY, OJJIEKTPOJAWHAMUKY, KBAaHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (QopMupoBaHue yMEHHUI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OoOBsICHeHUS (PU3WYECKUX SBICHUNW B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckol MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbHOE
co3anue GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIHUSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIAJICHUE METOJIaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U MPOBEACHUS
¢u3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmammu,
OTIpeeNICHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJI1 Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3yuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HEJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
OPAKTUUECKUX paboOT SIBISIETCA PEKOMEHJOBAaHHBIM, YUWUTEIb JEJaeT BBIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATBHBIX
0COOEHHOCTEN 00yUaroIUXCsl.



COJEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTI'O MIO3HAHUS

®duszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Posib 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SIBJICHUM M TporieccoB. HayuHble TUIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Ponp u mecto du3uku B GOpPMUPOBAHUU COBPEMEHHOM HAyYHON KapTHHBI
MHPA, B TPAKTUUECKOMN AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHaJIorOBbIE M IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMM Ha OCHU CHUCTEMBI KOOpJWHAT.
CroxeHue nepemMenieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelIecHus
MaTepUaIbHOU TOYKHU OT BPEMEHH.

CBoboaHOE nageHne. Y CKOpeHHe CBOOOIHOTO IMaICHUS.

KpuBonuueitHoe  nBwkeHWe. [[BUKeHWE  MaTrepualibHOM TOYKHA MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KECHUE CHAPSIOB, LICMTHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue IBUKEHUI C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue nABmkeHUs Tena, OPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO TMaJICHHUS.

Hanpagiienue ckopocTy pu ABM>KEHUH MO OKPY>KHOCTH.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOLIECHHS MEXAY NYTSIMH, HTPOUJICHHBIMU TEJIOM 34
MOCJICIOBATENBbHBIE PABHBIE MPOMEXYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BSI3KOU JKUIKOCTH.

N3yuyenue nBuKeHUs Tesna, OpOIIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBbld  3akoH  HproTOHA.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa
JUUI MaTepUalibHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (1moxosi, CKonapxeHus1, kauenusi). Cumna tperusi. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuna conpoTUBIICHUS MPH ABUKEHUU TEJIa B )KUJKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIbl OTHOCUTENIBHO OCH BpauieHus. llnedo cumbl. YcnoBus
paBHOBECHUS TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOABEME U TIAJICHUM.

CpaBHEHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VY cioBus paBHOBECHUs TBEPAOTO TeJa. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3ydenue aBmkeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYXUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

HUccnepoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTruBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBL.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUMU.

[TorennuanbHas DHEPTHU. [TorenumaneHas DHEPTUsA YIIPYro
nedbopmupoBaHHOM — npyxkuHbl.  [loTeHnumanpHass  SHeprusi Tena  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBsi3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C W3MEHEHUEM MEXAHUYECKOW SHEPrUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHndeckue yCTpOWCTBA U IMPAKTUUYECKOE INMPUMEHEHHUE: BOIOMET, KONED,
MPYKUHHBIN MUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEeHIMATBLHOM YHEPTUU B KHHETUUECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3yuenne abCOMIOTHO HEYNPYTroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKON SHEPTHH
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 4 TEPpMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS H
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KXHUJIKOCTEU H
TBEPABIX TEN U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3TUX Mozenell. Macca u
pa3mepsl Monekya. Konnyectso Bemectsa. [loctositnaas ABoranpo.

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



Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KHHETHYECKOW TEOPHHM HACAIBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpelIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHHMs dactul] rasa. [llkana
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [anwsToHa. M3omporiecchl B UcanbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe MPENCTaBICHUE H30MPOIECCOB: HM30TEpPMa, H30X0Pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIINE JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUIA.

OnbeIThl 10 MU PY3UHN )KUIKOCTEH U ra3oB.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJICUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSHHUS HACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

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

HccnenoBanre 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocroebl mepmoounamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsASI 3HEpPrus TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temuonepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y Ie/IbHasI TEIIOEMKOCTh BEIllECTRA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. [ 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TeroBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHS  TEIUIOBBIX  MAIIWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kod(p@uIMeHT Moie3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKHU.



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

Jlemoncmpayuu

W3MmeHeHue BHYTpPEHHEH HHEpruy Tejla MPH COBEPIICHUU PaOOTHI: BBLIET
npoOKku U3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Teaa IpH TeIuionepeaye.

OnelT 1Mo anuabaTHOMY pacCIIUPEHHI0 Bo3ayxa (ONBIT € BO3AYLIHBIM
OTHHUBOM).

Mopnenu napoBoi TypOUHBI, ABUTATEINSI BHYTPEHHETO CrOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnuie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASI BJIIAXKHOCTh BO3ayxa. HachlllleHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue n amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpeMmeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUTU3aIus. Y IeJbHasl TerioTa miasieHus. Cyoaumarnus.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHuyecknue yCTpOCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMAaTEepUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoiicTBa HACHIILICHHBIX TTAPOB.

Kunenuve npv NoHWKEHHOM JIaBJICHUHU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTATMYECKOTO BEIIeCTBRA.

JlemoHCTpanus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAnoB. IIpOBOOHUKH, IOUAJIEKTPUKUM M MOJYNPOBOJAHHKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. ToueuHslil 3€KTpUUYECKUid 3apsii.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh 3yieKTpuuyeckoro mois. IIpuHoun



CYNEPHO3ULIUNA HJIEKTPUUYECKUX Tojeil. JInHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
oIS,

PaGora cumnm  snektpocrarmueckoro  mojsa.  Ilotenmuman.  Pa3HocThb
NOTEHUUAIOB. [IpOBOOHUMKM M AMAJNIEKTPUKU B IJIEKTPOCTATHUECKOM IIOJIE.
Jvsnexktpuyeckasi MPOHULIAEMOCTb.

OnekTpoéMkocTb. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MNPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
ANEKTPOMETP, DIEKTpOCTaTHUeCKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

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

DHeprust 3apsHKEHHOr0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnvle pabomwl

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 ydacTKa LEeTH.

DNEeKTPUYECKOE COMPOTUBICHUE. YIEIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIKYIIIAasi CUjla U BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKa.
3akoH Oma 11 OJaHOM (3aMKHYTO#) 35ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobOcTBeHHas u npuMecHast MPOBOJAUMOCTh
oJIynnpoBogHUKOB. CBOMCTBA p—n-niepexoa. [lomynmpoBoHUKOBBIE TTPHUOOPHI.

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



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

TexHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH AHO/I,
TEPMHCTOPBI ¥ (POTOPE3UCTOPHI, MOIYIPOBOTHUKOBBIHN TNO/I, TaJbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKa U HaIlpSKEHUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepHraa.

CMeliaHHOe COeTMHEHNE TPOBOIHUKOB.

[IpssmMoe wW3MEpeHHe DIEKTPOABWXKYIIEH Ccwibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB RJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padbomul

N3yyeHnne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONMPOTHUBJICHUS.

HaOGmronenne amexTpoimsa.

MexknpeaMeTHbie CBA3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OHOJOrMK, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAy4HbIH (hakT, rumores3a, (Qu3nyeckas BEIMYHMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHHEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, UxX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B XKUBOU mpupoje, auddysus, ocMmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIayu, TEMIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE AaTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUAKOCTEH WU



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE JBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET M JApPYTHUE), JIBHUraTelb BHYTPEHHETO
cropaHusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUJIBbHUK, KOHJIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpUalOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTPYMHBIN IIPUHTED, AJIEKTPOHArpeBaTEIbHbIC npuOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JaekrpoauHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMO cyneprno3unun
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T1I0J€ TPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKIUA
MAarHuTHOTO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOlyJib U HanpasiieHUe. JIBUKEHHE 3apsSyKEHHON YaCTHUIbI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cumisl Jlopenna.

SIBiieHMe DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BeKkTOpa MarHUTHOMN
WHIAYKIUU. OJIEKTPOJABMXKYILIAsA CUla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu apanes.

BuxpeBoe »sieKTpuyeckoe ToJsie. ODJIEKTPOJBIKYIAs CUJIa HHIYKIUU B
MIPOBOJHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHOyKTUBHOCTE.  SIBIEGHHE CAaMOMHIYKLUWHU. OJEKTPOABMXKYyLIas cujia
CaMOMHIYKLIHH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpolWcTBa M NPAKTHUYECKOE NPHUMEHEHHE: IOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATEb, YCKOPUTEIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBrue 1ByX NIPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JerictBue cuibl JIopeHa Ha NOHBI SJIEKTPOJIUTA.

SIBNIeHME 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

SBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble KO1€0AHUA

KonebarenrHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJE€OaHMU.
["apmonnyeckue konebanus. [lepumona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MaTremMaTH4eCKUl MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue HEpruu IpU rapMOHUYECKUX KOJICOaAHUSIX.

Konebarenbubiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAaHUS B
UJeaTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIy MEXaHUYECKUMHU U
JIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHusIX. BbIHYKIE€HHbIE MEXaHUYECKHE
Kojiebanus. Pezonanc. BeIiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIeOaHUs.

[lepemennpii TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE INPHUMEHEHHUE: SIICKTPUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, TMHUH 3JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanure mnapaMeTpoB KojeOaTeNnbHON CUCTEMBbI (NPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Habnronenue 3aryxarommx KojieOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUST OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mocienoBaTeNIbHOM COEAMHEHWU PE3UCTOPA, KATyLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU IEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH MEPUOAA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iudppaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IMYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BosnHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AUArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paguonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOIOJIBHBIX BOJIH.

KoneoGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtonenue orpakxeHus: M IPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJOH H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB  JJEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUE,
MIpeIOMJICHUE, TOJSIpU3as, Tudpakius, UHTephepeHITHS.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETAa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3oOpakeHuil B
IJIOCKOM 3€pKalie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbIi coctaB Oenoro cseta. LBer.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTaBa€MO€ JINH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wuatepdepenunss cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOCHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJEHUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsgpu3zanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIUMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAs pelIéTKa, MOJISIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M MPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKorna, TeJIeCKona.

Habmronerne natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUILI0 MPU3MBI.

[Toy4yeHune ciexkTpa ¢ mMOMOIIBI0 JUGPAKIIUOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panuubl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CHELUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIIBHOCTE OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpAILCHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIATUBACTCKON YaCTULBI.

CBs13b Macchl € DHEPruel U UMITYJIbCOM PEISATUBUCTCKON YaCTUIIbI. DHEPIHs
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6aHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu 3HEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciaeaopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorpdekra. YpaBuenue DunmTeitHa st hoTodadpdekra. «KpacHas rpaHuiar
dboToaddexra.

JHasnenne cBera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M MPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenune wu moriouieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHSI DSHEPIHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBoOlicTBa yacTull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYUYEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

Habnronenue IMHEH4aToro CuexTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CII0KHOCTh CTPOCHUS sApa. OTKpbITHE
paauoaktuBHocTH.  OmnbiTel  Pesepdopma  1no  ompeneneHuro  cocrasa
paavoakTUBHOTO u3inydyeHus. CBoiictBa anbda-, OeTa-, ramMMma-u3ITy4yeHHUs.
BnusHue pagoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOGepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

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

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macchl sapa.

S nepHble peakunu. JleneHrue U CUHTES slIep.

Anepnwiii peaktop. Tepmosimepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M pErHCTPAIK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIE B3auMOJIeicTBUS. EMUHCTBO (pu3nueckoii KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3NPYIOIINX YACTHUL.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTUIL (110 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUU. [IpuKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3BénHoro nHebGa. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JIBH>KCHUE.

ConHeuHas cucTema.

Conunue. ConHeunasi akTuBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl IJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCJEN0BaTeNbHOCTH. BHyTpeHHee cTpoeHue



3BE€31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — nama [Namaktuka. Ilomoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sapax
TaJIAKTHUK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ia. Pa3zberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE H3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIs1 OTPE/IeNICHUsI TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1s CEeBEpPHOro MOMyIIapHs U SIPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroiee MOBTOPEHUE

Pony ¢usuku W acTpoHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeaIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOW HAy4YHOU KapTHUHE MHPA, POJIb GPU3NUECKON TEOPHUH
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKO KapTUHBI MHpPA B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHNUIN O MPUPOJIE.

MexknpeaMeTHble CBS3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nowsimusi, CBSI3aHHbIE C HW3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (akT, Tumore3a, (pu3mdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKHE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJbHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TFIOCKUX PUTYp U 00BEMA TElL.

buonoeusa: »nektpuueckue SBICHUS B JKMBOW MpUpPOJE, KoyieOaTelabHbIC
JBH>KCHUS B )KMBOM IMPUPOJIE, ONITUYECKUE SABJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paanaluy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TEJI, MEXaHWU3Mbl O0Opa30BaHUS KPUCTAUITMYECKOW PEMIETKH, CHEKTPATbHBIN
aHau3.



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

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTOp IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHIAYKIMOHHAs I€4Yb, pajaap, paguoNpUEMHHK, TEIEBHU30p,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeYHas Oatapesi.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenune yudeOHOTO TpenMmera «®Du3WKa» HA YPOBHE CPEIHETO OOIIEeTro
oOpazoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JTOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS y4eOHOro mpenMera «Pu3nKay JOKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYYalOUIUXCA PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JUYHOCTH, CUCTEMOM ILIEHHOCTHBIX
OpUEHTAalMi, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJAMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO OOIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIKUK 00YYAIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUMCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIbHOCTh B MHTEpEcax Ipa)kIaHCKOTro
OOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aUMOJIEUCTBOBATh C COUMAJIBbHBIMU HHCTUTYTaMH B COOTBETCTBUU C
X QYHKIMSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOU IEATEIBbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UICHTUYHOCTH,
NaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) 1YXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CHOCOOHOCTh OILIEHHMBATh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pPEIIEHUs,
OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEeATEIbHOCTH YUEHOT0;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHNA:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIFOYAsl 3CTETUKY HAy4YHOI'O TBOPYECTBA,
npucylero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCIUTAHMS:

UHTEpEC K pa3lu4yHbIM cdepaM MpodhecCHOHATBHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEpIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JacTH
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) PK0JIOTHYeCKOro BOCIIUTAHHS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUN B OKPYXKAIOLIEH Cpesie Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBiIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NUECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IpOIIECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEeATEIbHOCTh HHIUBUYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble jornueckue aeiicTBU:
CaMOCTOATENbHO  (OpMyJNIMpOBAaTH W aKTyallu3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IENH JeATeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTM M TMPOTUBOPEYUST B  paccMaTpUBAEMbIX
bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEeJIsIM, OLIEHUBATh PUCKU TIOCIIE/ICTBUI AESATEILHOCTH;
KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBATh KPEATUBHOE MBIILICHUE TPU PEIICHUU )KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:
BJIQJIETh HAYYHOM TEPMHUHOJOTHUEH, KIFOYEBBIMU MOHATUSIMU U METOJIaMU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATEIbCKON U MPOSKTHON ACSITENIbHOCTH
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHMS;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKU;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelleHUs, HaXOAUTh apTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEHICHHWS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3a/Jauyd B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHUSA 1O (HU3UKEe B MPAKTHYECKYI0 001acThb
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX NIPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

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

Pabora ¢ nnpopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs UH(GOPMaLUU (PU3NYECKOTO COAEPIKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATh IOMCK, aHaJu3,
CHUCTEMAaTH3allMI0 M WHTEPIPETalni0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
NIPEICTaBJICHNUS;

OLIEHUBATh JOCTOBEPHOCTHh UH(OpMALIHH;

UCIIONBb30BaTh  CpPEACTBA  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHIA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/lad ¢ CcoOMoJieHHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypCcOCOEpeKEeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTrO COJEpX aHUS B pas3IMYHbIX (opMarax ¢
yu€TOM Ha3zHaYeHHsI MHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAs ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUU.

KoMMyHHKaTHBHBIE YHHBepPcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISITh OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU NESATETHLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOHQUIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BAaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BAaTh MPEUMYILECTBA KOMAHIHON M MHIWBUAYaJIbHOU
paboThI;

BbIOMpaTh TEMATUKY W METOJbl COBMECTHBIX IEHCTBHM C y4éToM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpUHUMATh LM COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPAMHHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMH y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO YYaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMH HOBU3HBHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOIIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

pacHIMPATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO DJPYAHMIMH B O0JaCTH
(U3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHHBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  MO3HABATENbHOM  pediekcuu Kak  OCO3HAHUA
COBEPIIAEMbIX JIEUCTBHM M MBICIUTENbHBIX NPOLECCOB, UX pE3YyJbTaTOB U
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pEeLIeHHS;



YMETh OIICHWBATh PHUCKM W CBOECBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEIbHOCTH;

IPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero ooOpa3oBaHHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEATOIar AFO A
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(hepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATBCI K
AMOITMOHAJLHBIM U3MEHECHHAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JOCTIKCHHIO LN H
yCcrexy, ONTUMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMOHUMATh 3MOIIMOHAIBHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €r0 TMPU OCYIICCTBICHUU OOIIECHUS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOydenuss B 10 kiacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOWM HAay4yHOW KAapTUHbl MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU JACSATEIIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJEIIEH:
MaTepuaabHas TOUKa, MHEpLUUaAJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TEJNO,
UJCAIBHBIN a3, MOJIEIN CTPOCHHMS I'a30B, KUAKOCTEH M TBEPIBIX TEJ, TOYCUHBIN
AIIEKTPUYECKUH 3apsi]l IPU pelieHnU GU3NUYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KMHETUYECKONM TEOpUU CTPOCHMS BELIECTBA U



ANEKTPOJAVMHAMHUKHA:  PABHOMEPHOE UM  PABHOYCKOPEHHOE  MPAMOJMHEWHOE
JBIDKCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE IO OKPYKHOCTH, WHEpLUS,
B3auMoieicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl IPH HarpeBaHUM (OXJIAXKICHUH ), TETJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAlMS, IUIABJIICHUE, KPUCTAJUIA3AIMUs, KUIICHUE,
BJIAXKHOCTB BO3/yXa, MOBBILICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIYy NapamMeTpamMyd COCTOSHHS Trasa B H30mpoleccax,
AJICKTpU3ALMA TEJ, B3aUMOJICCTBUE 3apsII0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, IYyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tejia, CHIIa,
HMITYJIbC T€Jla, KUHETUYECKAsl DHEPIUs, NOTCHUUAIbHAS JHEPIUA, MEXaHUYECKas
paboTa, MeXaHWUYECKasi MOIIHOCTh;, MPU ONKHCAaHWU TMPABWIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHS M CIOUHUIIBI,
HaxO0JUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMM;

ONUCHIBAaTh M3YYEHHBIC TEIUIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUA,
UCMONB3yad (U3MUYECKUE BEJIWYMHBL: JaBJICHWE Ta3a, TeMIepaTypa, CpeaHss
KUHETUYECKasi dHEPIUsi XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ, CPECIHECKBAAPATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padoTa rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUST W CIUHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(GU3NYECKYIO BEIMYUHY C APYTUMU BEIHMUHNHAM;

OTMCHIBATh U3YUYCHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUYECKHUE
sBJICHUS (TIPOLIECChI), UCTIONB3Ysl (PU3NUYECKUE BEITUUYMHBI: DJICKTPUUYCCKUM 3apsij,
AJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD TOJIsI, IIOTEHIHUAJ, PA3HOCTh MOTEHIUAJIOB;
IpU ONMHWCAHWM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUIA CMBICT HCIOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHMS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE
JaHHYIO0 (PU3UYECKYIO BEIMYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Ys (PU3nUecKue
3aKOHbI ¥ IIPUHIMIIBL: 3aKOH BCeMUPHOTO Tsarotenus, I, 11 u III 3akonsl HeroTOHA,
3aKOH COXPAHECHUSI MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHUS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CHUJI, NPUHLMUII PABHOINPABUS WHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJAPHO-KUHETUUECKYI) TEOPUIO CTPOCHUS BELIECTBA, T'a30BbIC
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOW DHEPTUM TEIIOBOIO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUN TeMmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
INEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W yCIOBUA (TPaHMUIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIIMIBI JCHCTBUSA MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUA MX OE30MaCHOTO HCIOJIB30BAHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 UCCIIENOBAaHUIO (DU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSMBIX W KOCBEHHBIX H3MEPEHUM, NPHU ITOM
dbopMmynupoBaTh MpoOJieMy/3amady H TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCUpOBaTh PE3yIbTaThl IMOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AETaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyAa MPU MPOBEIACHUU UCCICAOBAHUN B
pamMKax y4eOHOrO SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1AOOPATOPHOIO
000py10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3HUECKHUE 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a9U
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ peIlleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKOIN BEINUNHBI;

peliaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IETOYKY PACCYKICHUU C OMOpOHM Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYCECKHE ABIICHUS,

UCIIONB30BaTh  MPH  pPEIIEHUH  yduyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAIIUU
Y TPECTABICHUS YYE€OHOW M HAyYHO-MOMYJSPHON MH(POPMALIMU, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOIyIaeMyto HH(POPMAIIHIO;

MIPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOTHUECKOTO
MIOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM PAa3IUYHbIX COLUAIBHBIX PpOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM TIPOOIEMBI.

K xoniy oOydyenuss B 11 kjacce mpeaMeTHblE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUN:

JIEMOHCTPUPOBATh HA MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIOJAEH, LETOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETA, TOUCYHBIM UCTOYHHK CBETA, SACpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHICHUH (PU3MUECKHX
3a/1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PM3HMKH: 3JIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIECUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMarHuTHas WHAYKUWS, ACHCTBHE MArHUTHOrO TIOJSI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPaXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JHUCIEpPCUsl CBETa,
dboTtoanekTpudecknii 3GdexT (hoTodrddheKT), cBeTOBOS AaBiIeHNUE, BOSHUKHOBEHHE
JUHEWYaTOro CHEKTpa aTroMa BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
PaIO0aKTUBHOCTB;

ONMKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTIOJNB3YsAd (U3UYECKUE BEITMYMHBIL:
IEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJICHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTB
KATYIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHoJ M 4YacToTa
KoieOaHul B KoJeOaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B Ipolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBHO TPAKTOBATh (U3UUYECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUYeHHs M EJAUHMIIbI, YKa3bIBaTh
dbopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJIMYMHAMU;

OMUCHIBATh HW3YyYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPHOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEJIMYUH, UX OO0O3HAYCHHS M E€UHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBIL

aHAM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENHLHOTO U MapasjieIbHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HMMITYJIbCA, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUsS MAacCOBOr0 4HCIa, MOCTyJarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiindyaTh CJIOBECHYIO (hOPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIECNATh HAIIPABICHUE BEKTOPA MHAYKIIMM MarHUTHOTO TOJISI TPOBOHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh HOKCIEPUMEHTHI 0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: TPU 3TOM
dbopmyupoBath TpobiieMy/3agady M THUIOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bopMyIMpOBaTH BHIBOIHI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIC M3MEPEHUs (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO0 W3MEPEHUS W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYHMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (DU3UUYECKUX BEJIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

cOOMI0/IaTh MpaBmiia 0€30MacHOr0 TPyJa MPHU MPOBEACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIEOBATEIHCKON U TPOCKTHOU
JEATEIIbBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U JIaDOPaTOPHOIO
000py10BaHUS;

pemath pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1a4u
BEIOWPATHh (PU3UYECKYIO MOJCIb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIE NIl €€ pelIeHUs, MPOBOIUTH PacuéThl M OLIEHHWBATH PEaTbHOCTH
MOJTy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PACCYXICHUH C ONOpOH Ha H3YUYEHHBIC 3aKOHbI, 3AaKOHOMEPHOCTH U
(duznueckue sSBICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3aJad  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBICHUS y4eOHOW U HAYyYHO-TIOMYJISIPHOM MH(pOpMalUK, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh M10JIy4aeMyt0 HH(OPMALIUIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX O€30MaCHOTO MCTOJIh30BAaHUS B MOBCEIHEBHON
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JuIst o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOI0
MOBEJICHUS B OKPYKAIOIIEH CpelIe;

paboTaTh B Tpymnme C BBHIMOJHEHHEM pPA3JIMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNMBl, PalMOHAIBHO pACHpPEeisTh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHUBATh
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEILICHUE pacCMaTpUBaeMON IPOOIJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaudecTBO 9acoB

HanmeHnoBaHue pa3jiesioB U TeM
MPOrpamMmbl Bcero

Ne i/

Paznen 1. PDU3UKA U METO/JbI HAYYHOI'O IIO3HAHUA

KonTpoabubie IIpakTuueckue

DJIeKTpOHHbIe (LM (POBbIe)
o0pa3oBaTe/ibHbIE pecypChl

dusnka n MCTOAbI HAYYHOT'O

1.1 2 https://m.edsoo.ru/AVIAWVNQO
MO3HAHUS
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
2.1 Kunemaruka https://m.edsoo0.ru/SNO2MCWXU
2.2 Jnnamuka https://m.edsoo.ru/RML6BX3PU
2.3 3aKOHBI COXPAHEHHS B MEXAHUKE https://m.edsoo.ru/S6NRCXHA7
Hroro no pazgeny 18

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM

3.1 9 https://m.edsoo.ru/HRGVENOPE
Teopuu
32 OCHOBBI TEPMOIUHAMUKH 10 https://m.edsoo.ru/HK6KI 6RS9
A .
33 ' PETATHPIE COCTOMMITE BEMECTRA 5 https://m.edsoo.ru/HSM355JCH
®da30BbIe MEPEXO/IbI
Uroro no pazgeny 24
Paznen 4. JIEKTPOJIUHAMUKA
4.1 DNeKTpoCcTaTUKA 10 https://m.edsoo.ru/LSRP72QLI

4.2 IToCTOSTHHBIN DIIEKTPUYECKUN TOK. 12

https://m.edsoo.ru/GEWTDQXWW




Toxu B pa3fiMyHbIX Cpeaax

Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoauuecTBO 4acoB

DJIeKTpoHHbIe (LM (poBbIE)

Ne /i Kontpoabnbie  IIpakTuueckue
NPOrpaMMblI Beero o0pa3oBaTeIbHbIe PecypChl
padoThI padoThI
Paznen 1. JIEKTPOJUMHAMUKA
M .0
1.1 ATAMTHOE HOJC. JICKTpOMAriuTHad 1 | 3 https://m.eds00.r/Z2Q390NGS
WHTYKIHSI
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUSA U BOJIHbBI
MexaHHUYECKHEe U 3JICKTPOMArHUTHBIC
2.1 9 1 https://m.edsoo.ru/3TLNQKPG6
KoJIeOaHus
MexaHUu4ecKue 1 AIeKTPOMarHuTHbIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBL
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no paszueny 24

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

OCHOBBI CIICLIMAJIbHOM TCOpUHU

3.1 4 1 https://m.edsoo.ru/AOUCOVDK?2
OTHOCHUTEIIbHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 https://m.edsoo0.rut/SWOVAWQRS
4.2 Crpoenue aToma 4 https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.eds00.ru/97MCIDZXQ




Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®U3UKU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 ‘ https://m.edsoo.ru/3EODOKXI9
Hroro no pazneny 7
Pa3nesn 6. OBOBLIAIOLIEE TIOBTOPEHUE

6.1 ‘ O06o0maroriee NTOBTOPCHHE 4 ‘ https://m.edsoo.ru/O2JEGZCIM
Htoro no paznemny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

®u3nka — HayKa 0 IpUpo/e.
HayuHnble MeTO/1bI TO3HAHUS
OKPYXKAaroIIero Mupa

Ponb u mecTo pusuku B
($hOpMHUPOBaHUK COBPEMEHHOMN
HAy4YHOW KapTUHBI MUDA, B
MPaKTUYECKON JNeATEIbHOCTH
JIonen

MexaHudeckoe ABH)KEHHE.
OTHOCHUTENHLHOCTD
MEXaHUYECKOTO JIBHM)KCHHS.
[lepemenienue, CKOpOCTb,
YCKOpEHHUE

PaBHOMEpHOE ITPAMOIMHENHOE
JBUJKECHUE

KoauuecTBO 4acoB

Bcero

KonTpoabHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3y4YeHHs

DJIeKTPOHHbIe HH(PPOBBIE
o0pa3oBaTe/IbHbIEe pecypchl

https://m.edsoo.ru/YXGQSPM1P

https://m.edsoo0.ru/SHSXWFFVO

https://m.edso00.ru/RSOAQVSZX

https://m.edsoo.ru/L8IPY2JEZ

PaBHOYCKOpEHHOE
Hp;[MOJ'[HHGfIHOG JABMIXKCHUC

CBoOonHOe majieHne. Y cKopeHue
CBOOOIHOTO IMaICHUS
KpuBonuneiinoe qBUKEHUE.
JIBr>KEeHME MaTepUabHON TOUKH
10 OKPYKHOCTH

https://m.edsoo.ru/MDIDKJOUB

https://m.edsoo.ru/MXPLZIX8J

https://m.edsoo.ru/TFLJI2C4DN




10

[TpyHLIMII OTHOCUTENBHOCTH
lNanmuiesa. MaepuuanbHble
cucreMsl orcyera. [lepBelii 3aKkoH
Herotona

Macca tena. Cuna. [Ipunmun
cynepnosuiuu cui. Bropoi
3akoH HproToHa miis
MaTEepUAIbHON TOUKHU

Tpetuii 3akon HeroToHa niis
MaTepUaAIbHBIX TOYEK

https://m.edso0o.ru/J6QY7N3WN

https://m.edsoo.ru/BVITNWTAQH

https://m.edsoo.ru/JYL4I4UAN

11

3aKOH BCEMUPHOIO TATOTEHUS.
Cuna tspxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/D13D593MU

12

13

14

15

Cwuita ynpyroctu. 3akoH ['yka.
Bec Tena

Cuna tpenus. Koapduunent
TpeHus. Cuiia CONpOTUBIICHUS
NIPY ABWKEHHUH TeJla B KUIKOCTH
WU Ta3e

[ToctynarensHOE 1
BpallaTelbHOE JBUKEHUE
a0COIOTHO TBEPOTO Tena.
MowmeHnT cuisl. [lnedo cumel.
VYcnoBust paBHOBecHs TBEPIOTO
Tena

HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MAaTEPUAIIBHBIX TOYEK.
Wmnynbsc cuiibl. 3aKoH
COXPAHEHHUsI UMITYJIbCa.

https://m.edsoo.ru/RILVEXEQD

https://m.edsoo.ru/UZBUPCM5M

https://m.edsoo.ru/IDOAU40TS

https://m.edsoo.ru/MSJQTKNWC




16

17

18

19

20

21

PeaktuBHOE JABUXKCHUC

PaboTta 1 MOIIIHOCTH CHJIBL.
Kunerndeckas sHeprus
MaTepuanbHOi Touku. Teopema
00 U3MEHEHNH KHHETHYECKOM
SHEPrUu

[TorennmaneHas 3HEPrUsl.
[loTeHumanbHas F3HEPrus yupyro
nehOpMUPOBAHHON MPYKUHBI.
[loTeHumanbHas sHEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMIIN

ITorenumanbsHbie 1
HEMoTeHUUaIbHble cUiibl. CBA3b
paboThl HEMOTEHIIUATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPIUH CUCTEMBI T€N. 3aKOH
COXpPAHEHHUSI MEXaHUYECKOM
SHEPruun

JlaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOW YHEPTHUH TeJa Ha
puMepe pacTsHKEHUS
PE3MHOBOTO KTyTa
KonTtponbHas pabora o Teme
«Kunematuka. JluHamuka.
3aKOHBI COXpaHEHUs B
MEXaHUKE)

OCHOBHBIC TTOJI0KEHHS

https://m.edsoo.ru/J1V59L28B

https://m.edsoo.ru/RNEXJW4KF

https://m.eds00.ru/DA3QVTOXQ

https://m.edsoo.ru/W1R4R88UG

https://m.edsoo.ru/LNM6EK6YY

https://m.edsoo.ru/OEY9VYU2B




22

23

MOJIEKYJISIPHO-KUHETUYECKON
Teopuu. bpoyHOBCKOE ABUKEHUE.
Auddysus

Xapakrep JBUKEHUS U
B3aUMO/ICHCTBUS YaCTHI]
BelecTsa. Mojenu cTpoeHust
ra3oB, )KUJAKOCTEU U TBEPABIX TEI
Macca monekyin. Konuyecto
BewecTBa. [locTostHHas
ABoranpo

https://m.edsoo.ru/AUV2ZDR3X

https://m.edsoo.ru/FL1BAQDI13

24

TermoBoe paBHOBECHE.
Temneparypa u €€ u3mMepeHue.
[IIxama remneparyp Llenscus

https://m.edsoo.ru/WPNY6QAS8Z

25

26

27

28

WNneanpnerii raz 8 MKT.
OcHoBHoe ypaBaenne MKT

AOcomoTHas TemrepaTypa Kak
Mepa CpelHEeW KNHETUYECKOU
SHEPIruu JBHKEHUS MOJIEKYIL.
YpaBHenue Menpeneena-
Knaneiipona

3akon [anpToHa. I'a30BEIe
3aKOHBI

JlaGopaTtopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy IapaMeTpaMu COCTOSTHUS
pa3peKEeHHOTO razay

https://m.edsoo.ru/UKJFVSBZO

https://m.edsoo.ru/BXUDVDG2F

https://m.edsoo.ru/Y3IWBG66I3A

https://m.edsoo.ru/35DBLKT96

29

N3onpoueccs! B U1€aJIbHOM Ia3e
U UX rpaduyeckoe

https://m.edsoo.ru/OZJ3KZNJ5




30

31

MMpEaACTaBICHUC

BnyTtpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CHocoO0bI €€ N3MEHEHMS.
KonnyecTBo TemioTsl u paboTa.
BHyTpeHnHss sHEprus
OJIHOATOMHOT'O MI€aJIbHOIO ra3a

Buapl Teronepenaun

https://m.eds00.ru/9JQITV XIS

https://m.edsoo.ru/36JJI20W9

32

VY nenpHAs TEINIOEMKOCTD
BemrecTBa. KoInm4ecTBO TEINIOTHI
MIpH TeIUIonepeaaye.
AnmabaTHBIN mporecc

https://m.edsoo.ru/SK3Y4HE6L

33

34

35

[IepBblii 3aKOH TEPMOJUHAMUKHI
U €ro IIPUMEHEHNE K
U30Iporeccam

HeoGpatumocTs nporeccoB B
npupone. Bropoii 3akoH
TEPMOJIMHAMUKH

[Tpunnun aeiicteus u KITJ{
TEIIOBON MAIlIMHBI

https://m.edsoo.ru/2HO6R3GAS8

https://m.edsoo.ru/S85LWDFTS

https://m.edsoo.ru/DLCDEAAUC

36

37

38

uxn Kapno u ero KIT[
DKosoruyeckue npoodaemMbl
TEIIO3HEPTeTUKH
O06o0maromuii ypok
«MonexynsipHas pU3MKa.
OCHOBBI TEPMOJTUHAMUKI

https://m.edsoo.ru/4XPSAQOV7M

https://m.edsoo.ru/P07ZMYMSI

https://m.edsoo.ru/9EKZODDWP

39

KonTponbhas pabota no teme
«MonekynspHas pusuka.

https://m.edsoo.ru/RCARYE6ZX




40

OCHOBEI TEPMOANHAMUKU

[TapooOpazoBanue u
KoHeHcanus. Mcnapenue u
KUTICHHE

https://m.edsoo.ru/X48Q078EE

41

AOCOIIIOTHAS M OTHOCHUTEIbHAS
BIIQXKHOCTH BO3/IyXa.
Haceiennsrii nap

https://m.edsoo.ru/98HVAEBMM

42

Teépnoe Teno. Kpucramnmueckue
1 aMopQHBIC TeNa. AHU3OTPOTIHS
CBOMCTB KpHUCTAJLIOB. JKuakue
Kkpuctayibl. CoBpeMEHHbIE
MaTepuabl

https://m.edsoo.ru/JXFWLMZNK

43

44

[InaBnenue u KpucTaUIM3aIUA.
VYenpHas TEIJIOTA INIABICHUS.
CyOnumarus

YPaBHCHHG TEIUIOBOro OalaHca

https://m.edso00.ru/OX117G6MR

https://m.edsoo.ru/OITUXGN2I1

45

DneKkTpu3anus Ted.
DnekTpuueckuii 3apsia. [[Ba Buna
AIEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/QJ2S7WSBM

46

HpOBOI[HI/IKI/I, AUDJICKTPHUKU U
MOJIYITPOBOTHUKH. 3aKOH
COXpaHEHHUS IEKTPUUYECKOTO
3apsana

https://m.edsoo.ru/F3YVPQUYH

47

48

B3aumoneiicTBue 3aps10B. 3akoH
Kynona. Toueunsrit
JJIEKTPUUYECKUN 3apsT

Hanpsx€HHOCTD 3JIEKTPUYECKOTO
nons. [IpuHumn cynepnosuuuun

https://m.edsoo.ru/SU3BUOTHH

https://m.edsoo.ru/9IKAWD2V6




49

50

3JIEKTPUYECKUX MoJiel. JIunnu
HaIPsHKEHHOCTH

PabGoTa cun
3JIEKTPOCTATHYECKOTO TIOJIS.
IMTorennuan. Pa3znocts
MOTEHIIHAIOB

HpOBOI[HI/IKI/I 1 JUDJICKTPHUKU B
QJICKTPOCTATUYCCKOM II0JIC.
I[I/IBJIGKTpI/I‘IeCKaH
IMPpOHUIACMOCTDb

https://m.edsoo.ru/VOPD9ASLF

https://m.edsoo.ru/12P2S3127

51

52

53

54

55

OnekrpoéMkocTs. Konnencarop

DNEKTPOEMKOCTH TIOCKOTO
KOHJIEHCaTopa. JHEeprus
3apsHDKEHHOTO KOHZIEHCAaTopa

JlaGopaTtopHnas pabota
"M3MepeHue 2IEKTPOEMKOCTH
KOHJeHcaropa"

[IpuHun nercTBus u
IpUMEHEHHEe KOHJICHCATOPOB,
KOIMMPOBAJILHOTO arnmapara,
CTpYHHOTO ITPUHTEPA.
DJeKTpocTaTHUecKas 3alluTa.
3a3emileHne AIEKTPONpruOOpoB

DIEKTPUUYECKHI TOK, YCIOBUS
€ro CyIIeCTBOBaHUSI.
IlocrostHabIi TOK. CHila TOKA.
Hanpsxenue. ConpoTuBieHue.
3akon Oma aJ1g y9acTka 1enu

https://m.edsoo.ru/B1UPRD52W

https://m.edsoo.ru/XPUKP82V§

https://m.edsoo.ru/PBGM4F845

https://m.edsoo.ru/H3Q9PNHYY

https://m.edsoo.ru/D6Y72A4B7




56

ITocnenmoBarenrsHOE,
1apajuIeJIbHOE, CMEIIAHHOE
COCIMHEHHUE MPOBOJHUKOB.
JlaboparopHas paboTa
«3y4eHne CMEIanHoro
COEIMHEHUS PE3UCTOPOB)»

0.5

https://m.edsoo.ru/SLKT3UPUR

57

58

PaGota u MomutHOCTH
ANEKTPUUECKOTO TOKA. 3aKOH
[xoyins-Jlenna

3akon OMa IS HOJTHOH
(3aMKHYTOM) 3JIEKTPUUECKOMN
uenu. KopoTrkoe 3ambIKaHHeE.
JlaGopaTtopHnast pabota
«M3mepenne D/1C uctounuka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

https://m.edsoo.ru/LESHA2A3M

https://m.edsoo.ru/YNSBF7PBS

59

PesepBnblil ypok. KonTposibHas
pabora 1o Teme
"OnekTpoauHamuka" /
Bcepoccuiickas npoBepoyHas
pabora

https://m.edsoo.ru/MFM6EIE5S X

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas npoBepoyHast
paborta

https://m.edsoo.ru/PR6MDYO0O7H

61

DJNEeKTPOHHAs MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTh
CONPOTHUBIICHHS] METAJIJIOB OT
TeMIEpaTyphl.

https://m.edsoo.ru/ WMNNBQL9H




62

CBepxnpoBOAUMOCTh

DNEKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 2JIEKTPOHHBIX TyYKOB

https://m.edsoo.ru/4CCYCJ785

63

[ToxynpoBoaHUKH, UX
coOCTBEHHAas U IpUMeECHast
npoBoaumocTs. CBoiicTBa p—n-
nepexona. [loiynpoBogHUKOBbIE
IPUOOPHI

https://m.edsoo.ru/S55A1DQUR

64

DJEeKTPUIECKUN TOK B PacTBOpax
U pacIuiaBax 3JIEKTPOJIHUTOB.
DNEeKTPOIUTHYECKAS
JTUCCOIHAIUSA. DIIEKTPOIIN3

https://m.edsoo.ru/QUOQUWVI1

65

66

67

68

DIIEKTPUUYECKHI TOK B Ta3ax.
CamocTosTenbHbIN 1
HECaMOCTOSITEIIbHBINA pa3psl.
Momnnus. [lnazma

DneKkTprudecKkue Mpruodopsl U
YCTPOMCTBA U UX IIPAKTUYECKOE
npuMeHeHue. [IpaBuna TeXHUKN
0e30macHOCTH

KonTponbHas pabota mo Teme
«Qnexkrpocraruka. [locTtosHHbIN
ANEKTpUYECKUil TOK. TOKHM B
Pa3JIMYHBIX cpeaax»

PesepBHsIit ypok. O600marommii
ypok 1o temaM 10 kiacca

https://m.edso00.ru/2VX2KLFQA

https://m.edsoo.ru/KJAO2KUP5

https://m.edsoo.ru/PASKIGWP4

https://m.edsoo.ru/HLOAT6SNU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

ITocTostHHBIE MATHUTEI U UX
B3auMoJercTBUE. MarHuTHoe
nosie. Bektop MarHuTHON
UHAYKIUU. JINHUYM MarHUTHOM
WHIYKIAH

MarsuTHO€E 1oJie TPOBOTHUKA C
TokoM. OnbIT Dpcrena.
B3anmoneiicTBre MPOBOTHUKOB C
TOKOM

JlaGopaTopHnas pabota
«M3yueHne MarHuTHOTO TMOJIS
KaTYIIKH C TOKOM)

KoaudecTBO 9acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIeKTpoHHbIe UG pPOBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/4ADMOYIIN6

https://m.edsoo.ru/1L5CT47FX

https://m.edsoo.ru/HGHXILNLRZ

JlelicTBME MArHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
Awmnepa. JlabopaTtopHas pabora
«HccnenoBanue nencTBUA
MIOCTOSIHHOT'O MAarHUTa Ha PaMKy
C TOKOM»

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIST Ha
JBHKYILYIOCS 3apsSKECHHYIO
yactuily. Cuna Jlopenna. Pabora
cuisl JlopeHna

https://m.edsoo.ru/7ABZQGQC9

DeKTpOMarHuTHasT WHTYKITHSI.

https://m.edsoo.ru/VA26C9C3J




10

11

IToTok BekTOpa MAarHUTHOM
unaykuuu. J1C uaaykuum.
3aKOH 3JIEKTPOMarHUTHOU
nHaykuuu Papanes
JlaGopaTopHnas pabota
«HccnenoBanue sSBJICHUS
AIIEKTPOMATHUTHOU WHIYKITHH)

NHnykTuBHOCTS. SIBIIEHUE
camonHykuuu. 9J1C
CaMOMHIYKIIMHU. DHEPrus
MarHMTHOT'O TOJIS KaTyLIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHuueckue ycTpoicTBa u ux
MIPUMEHEHHUE: TOCTOSHHBIE
MAarHMThl, 3JIEKTPOMAarHUTHI,
3JIEKTPOJABUTATENb, YCKOPUTEIN
BHGMCHTapHBIX qacCTull,
WHIYKIIMOHHA [1€Yb
Ob6o06maromuit ypok
«MarauTHoe moe.
DNIEKTPOMarHUTHasE UHIYKIUS»

KonTponbHas pabota mo Teme
«Mar»uuTtHoe 107JI€e.
DNIEKTPOMarHUTHasE UHIYKITUS»

https://m.edsoo.ru/XZS5SMQCBU

https://m.edsoo.ru/EOTONSAEA

https://m.edsoo.ru/UWNLFA9L6

https://m.edso00.ru/COBO5SBGMC

https://m.edsoo.ru/8X637ELEU

12

CB0OOIHbIE MEXaHNYECKHE
koseOanus. 'apmMoHnyeckue
KoyiebaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHU.
[IpeBpaienue sHepruu

https://m.edso0o.ru/9Y6GYWEVP




13

JlaGopaTopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproaa MajbIX KOJICOAHHIA
rpy3a Ha HATH OT JIJTMHBI HUTH U
MaccChI Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

KonebatenbHbll KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
Kosie0aHus B UI€aTbHOM
KoJ1Ie0aTeIIbHOM KOHTYpE.
AHaIOTHs MEXTY
MEXaHUYECKUMU U
3IEKTPOMArHUTHBIMH
KOJIeOaHUSIMHU

https://m.edsoo.ru/H6JCOSBAD

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrUun B
u7eabHOM KolleOaTeThbHOM
KOHTYpEe

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxaromux
Kosie0aHusX. BoIHyXI€HHBIE
MeXaHU4YeCKue KoueOaHusl.
Pe3onanc. BeinyxeHHble
3JIEKTPOMArHuTHBIE KOJIeOaHMs

https://m.edsoo.ru/FMBDWPPG4

17

[IepeMeHHBIH TOK.
CuHyconaaIbHbIN TEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U
JICUCTBYIOILEE 3HAYCHHUE CUIIBI
TOKa U HaIPsHKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpanrcdopmarop. [IpoussoscTso,

https://m.edsoo.ru/1ZWZULSQK




19

20

21

22

nepezaaya u norpedieHue
AEKTPUYECKON SJHEPTUU

Y CTpoicTBO U MPAKTUYECKOE
PUMEHEHHUE AIEKTPUUIECKOTO
3BOHKa, FeHepaTopa
MEPEMEHHOT0 TOKa, TMHUN
aJIeKTponepeaay

DKOJOTUYECKHUE PUCKHU TIPU
MIPOU3BOACTBE JIEKTPOIHEPTUU.
KynbTypa ucnonb3zoBanus
3JIEKTPOIHEPTHUH B
MMOBCETHEBHOM KU3HH

MexaHnueckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocThb pacnpocTpaHeHHS U
JHa BoiHbL. [lonepeunsie u
MIPOJIOJTHHBIE BOJTHBI

3ByK. CKOpOCTH 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa

https://m.eds00.ru/93Z12W40QQ

https://m.edsoo.ru/3DUNYKWNO

https://m.edsoo.ru/W2XBOR3H]J

https://m.edsoo.ru/Z827Q6V70

23

ONeKTPOMarHUTHbBIE BOJIHBI, UX
cBOMCTBA U cKopocTh. [Ikana
3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X

24

[TpuHIMTIBI paTHOCBS3U U
TCIICBUICHUS. PaBBI/ITI/Ie Cpe)ICTB
cBs3u. Pagnosiokamnus

https://m.edsoo.ru/2WQTSLGLV

25

KonTponbHas pabora
«Konebanusa v BOJHBD)

https://m.edsoo.ru/IHURONSOB




26

27

28

29

[Ipamonuneitnoe
pacnpocTpaHEeHUE CBETA B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoenue
M300paXCHHH B IJIOCKOM
3epKaje

[Ipenomnenue ceera. [TomHoe
BHYTPEHHEE OTpa)KE€HUE.
[IpenenbHbIN yroa MOIHOTO
BHYTPEHHETO OTPaKEHUS

JlaGopaTtopHnas pabota

((I/ISMepCHI/Ie I10Ka3aTciiA
MMPCJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/HUF74ANDOW

https://m.edsoo.ru/IMBKQM?227

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JIunzel. [Toctpoenue
n3o0paxxenuit B innaze. opmyna
TOHKOM JIMH3BI. Y BEIMUCHUE
JIUH3BI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHast pabota
«Hccnenosanue cBONUCTB
M300paKeHHI B TUH3aX)

https://m.edsoo.ru/Q1ZCMW980

32

Hucniepcust cBera. CriosKHBIM
coctaB 6enoro cBera. L[Ber.
JlaGopaTtopHnast pabota
«Habmonenne nucriepcuun
CBETa»

https://m.edsoo.ru/K9OWVKEI 1

33

UnTepdepenius cera.
Judpakus cera.

https://m.edsoo.ru/C8LCRSEJI




34

Judpaknuonnas pemeéTka

HOHepe‘-IHOCTL CBCTOBBIX BOJIH.
HOHHPI/ISaHI/IH CBE€Ta

https://m.edsoo.ru/Q2118XYOJ

35

36

37

38

39

OnTuueckue mpuOOps U
YCTPOMCTBA U YCIOBHUS UX
0€30MacCHOT0 NPUMEHEHUS

['paHuIbl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
IToctynatel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/Ie
BPEMCHH U COKpAIICHUC NJIMHBI

DHeprus U UMITyJIbC
peIATUBUCTCKOM yacTulibl. CBs3b
MaccChl C SHEPTUEN U UMITYJIbCOM.
DHeprust NoKos

KonTponbhnas pabora «Onrtuka.

OCHOBEBI CIICLIMaJIbHOM TCOpUHU
OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/M5127JYGT

https://m.edsoo.ru/PSGB9FJ5SN

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90Z2Y4BUB

https://m.edsoo.ru/L8689JPLI

40

41

42

®otonsl. opmyia [1nanka.
OHeprus U UMNIyJbC GoToHa
OTkpsITHE U HCCIENOBAaHUE
dotorddekra. OmbiTer A. I
CroneroBa

3akoHsbI poTodddexTa.
VYpaBHeHue DiHIITEIHA 1151
dororddekra. «KpacHas

https://m.edsoo.ru/ZL6P16LAO

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8




43

rparuiay Gororddexra

Hasnenue cBera. OnwiTe [1. H.
JleOeneBa. XuMu4eckoe
JIICUCTBHUE CBETA

https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
¢dorosnemenT, HoTOAATUHK,
coJHeyHast 6aTapest, CBeTOJUO/]

https://m.edsoo.ru/UFQDRSL5SM

45

46

47

Pemenne 3amag mo Teme
«DneMEHTHI KBAHTOBOM ONTHKH
Monens atoma ToMcona. OTBITE
Pesepdopna o paccesHuro o-
yacrtull. [Inanerapnas monaeinp
atroma

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edsoo.ru/6X7GFHZ9X

48

H3nydenue u noryiomeHne
(OTOHOB IpH Mepexoie aToma ¢
OJIHOTO YPOBHSI SHEPIUU Ha
Ipyrou. Buael ciekTpos

https://m.edsoo.ru/NNSBHZYBE

49

BoutHOBBIE CBOMCTBA YAaCTHII.
Bounsl ne bporins.
KopmyckynsipHO-BOITHOBOM
nyanu3Mm. CrioHTaHHOE U
BBIHYKJICHHOE U3ITy4YE€HUE

https://m.edsoo.ru/J710TLEFCO

50

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OIIpEJIETICHNIO COCTaBa
PAAOAKTUBHOI'O U3JTYYCHHUA

https://m.edsoo.ru/TSJIFUU3TP




51

52

53

54

CgoiicTBa anbda-, 6era-, raMma-
u3JlydeHus. BiausHue
PaAMOAKTUBHOCTH HA KUBBIC
OpTaHU3MBI

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonbl. Anbda-pacma.
DNEKTPOHHBIN U NO3UTPOHHBIN
Oera-pacnan. ['amma-usinydeHue

OHeprusi CBsI3U HYKJIOHOB B si/Ipe.
Slnepuble peakuuu. AnepHblii
peaktop. [Ipobiemsr,
MEPCIEKTUBBI, SKOJIOTUHYECKHE
ACIIEKThI IAEPHON SHEPIETUKHU

DNEMEHTAapHBIE YaCTULIBI.
OtkpeITHEe n03UTpOHA. MeToabI
HaOJI0IEHUS U PETUCTPaLUU
aNeMeHTapHbIX YacTtull. Kpyribrit
cron «DyH1aMeHTaIbHbIE
B3anMoaercTBHA. EMMHCTBO
(bu3nyecKoil KapTUHBI MUpa»

https://m.edsoo.ru/UOIRQS0Z5

https://m.edsoo.ru/H2XIHOG3E

https://m.edsoo.ru/CFJYJSSIG

https://m.edsoo.ru/SUC62U40A

55

Dranbl pa3BUTHS ACTPOHOMUHU.
[Ipuxitagnoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOTO
Heba. Co3Be3ausi, ipKre 3BE3BI,
IUIAHETHI, UX BUIUMOE
nBmkenue. ConHevHast CUCTEMaA

https://m.edso0.ru/SPXS2I19VY

56

Comune. ConHeyHas akTUBHOCTb.
Ucrounnk snepruun ConHia u

https://m.edsoo.ru/1JZR54JAQ




57

58

59

60

3BE3T

3BE3/bI, X OCHOBHEBIE
XapaKTePUCTHKH. 3BE3IbI
IJIaBHOM IOCJIEI0BATEIHLHOCTH.
BHyTpenHee cTpoeHHe 3BE3.
CoBpeMeHHBIE MPECTABICHUS O
MIPOUCXOXKICHUU U IBOJFOIIUN
Connna u 3BE37

Maineunsiii [1yTe — Hama
I'amakTtnka. Ilonoxxenue u

nexenne Comaia B [NamakTuke.

lNanmakTuku. YE€pHbIE ABIPHI B
Apax rajJakTHK

Bcenennas. PasOeranue
ranmaktuk. Teopust bonbiioro

B3pbIBA. PenukToBOe H3JIYUCHHUC.

Meraranaktuka

Hepemennsie npodiaembl
aCTPOHOMHH

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU?2

https://m.edsoo.ru/9IWRLVWNN

https://m.edsoo.ru/LJHNL2MCF

61

KonTtponbHnas padora
«IIeMEHTBI aCTPOHOMMH U
acTpoU3uKI»

https://m.edsoo.ru/TXTTCT488

62

O6o06maromuii ypok. Posb
(bU3HUKHN U aCTPOHOMHH B
9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COIMATbHOU
U 3THUUYECKOM chepax
JIeATETbHOCTH YeJIOBEKA

https://m.edsoo.ru/WNJSCRXYD

63

O6o6matomuii ypok. Pons u

https://m.edsoo.ru/2PFPB28UF




64

65

66

MecTO (PM3UKHU U aCTPOHOMHU B
COBPEMEHHOM HAYYHOU KapTHUHE
MHpa

O6o06matromuii ypok. Posb
¢dusnueckoit Teopun B
(GbopMUpOBaHUY MTPECTABICHHUH
0 (hu3nYecKoi KapTUHE MUPA

O6o6maromuit ypok. Mecrto
buznyecKoil KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUYHBIX
MPEJCTABICHUI O IPUPOJE
PesepBHbIil ypok. MaruutHoe
nosie. DJIEKTPOMarHuTHas
WHIYKIUS

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH

https://m.edsoo.ru/EVMFIQTP6

67

PesepBHblit ypok. OnTHka.
OcHOBBI cielIMaNIbHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKSL

68

Pesepnsit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU
U acTpoPU3UKU

https://m.edsoo.ru/RARQLVO2]

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (QU3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaei

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHUS U3YyYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKAa, WHEpLUalbHAas CUCTEMa OTCUETa, aOCOIIOTHO
TBEPOE TEJO, UICATIBbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsal — IpU PEUICHUH

¢busnveckux 3a1aq

10.3

10.4

PacnoznaBath usnueckue siBiaeHUs (Ipolecchl) U OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KUHETUUYECKOH Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHMKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBHXKEHHE, CBOOOJHOE MaJieHHe
T€Jd, JABWXKEHHE IO OKPYKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TEI;
mupdy3usi, OpOYHOBCKOE JBHIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TNpU  HArpeBaHUU
(oxJlaXkieHnHn), TEIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEHCalus,
MJIaBJ€HUE, KpUCTAJUIM3allus, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JAaBJICHUS ra3a MpU €ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B H30IIpolieccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpPJMHATA, MYyTh, IEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Teja, KHWHETHUYeCKas DHEprus,
NOTEHIMaJbHasl DJHEprus, MeXaHudeckas pabora, MexaHH4yecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIILHO TPAKTOBATh (PU3NUECKUNA CMBICI
UCIOJIb3YEMBIX BEJIWYHH, MX O0O3HAuU€HUs M EAMHHULIBI, HaXOAWUTb
(hopMyIibl, CBSI3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BCINM4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€l WU TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKas OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEIHEKBaJpaTH4Has CKOPOCTb MOJICKY,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS JHeprus, pabora rasa,
Kod(pPUIMEHT TOJIE3HOr0 JACHCTBUS TEIJIOBOTO JBUTATENS, MU
OMHUCAaHUU MPaBHIILHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUECKYIO BETHUNUHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKUE CBOMCTBA BelleCTBA U
AJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HUCMONB3ysd  (pu3mueckue
BEJINYUHBI: ANEKTPUYECKUI 3apsn, JIEKTPUIECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAN, Pa3HOCTh ITOTEHLMAJIOB; IIPU
OMMCAHUU MPABUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI;, YyKa3blBaTh (OPMYIIHI,
CBS3BIBAIOIME JAaHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCIN4YMNHaMn

aHaM3UpOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
n III 3akonsl HbrOTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOM SHEPIHH,
3aKOH COXPaHEHUs MMITYJIbCA, IPUHLNII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs  HHEPLUAIBHBIX CUCTEM  OTCUETa; MOJIEKYJIAPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUs BEIECTBA, a30BbIE 3aKOHBI, CBA3b
CpPEeIHEM KHHETUYECKOM SHEPruu TEIUIOBOIO IBUKEHHUS MOJEKYN C
aOCOJIIOTHOM TEeMITepaTypoi, MEepBBIA 3aKOH TEPMOJAMHAMUKH;, 3aKOH
COXpaHEHHs DJJIEKTPUUECKOro 3apsiaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCcKOoe

BBIp@KEHHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATH OCHOBHBIE MPHUHIMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HUX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITOTHATE SKCIEPUMEHTHI TI0 UCCIIETOBAHHUIO (PM3UIECKUX SIBICHUHN U
MIPOILIECCOB C UCHOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; MpU
5ToM (OpMYIHpPOBaTh NpodieMy (3amady) U THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidATh MpsIMBIE W KOCBEHHBbIE HW3MEpPEHMs] (PUIUUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeLLIHOCTCﬁ H3MCpCHHI>i

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QHUINYECKUMHU BEJIMYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBATh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MUecKrX BEIWYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI O

pe3ybTaTaM UCCICI0OBaHNA

CobmromaTe mpaBmiia  0O€30MAaCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENLCKOM M MPOEKTHOM JEATEIIBHOCTH C HUCIOJb30BAHUEM

M3MEPUTENBHBIX YCTPOMUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3ama4yd C SIBHO 33JaHHONW (DPU3NYECKON MOJEIbBIO,
UCHOJb3ys (PU3MUECKUE 3aKOHbl M TNPHUHIMIIBI, HA OCHOBE aHaIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUUMHBI B (HOPMYIIBI, HEOOXOIUMBIE Ui €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqyu: BBICTpanBaTh JJOTHUYCCKH
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)PI31/I‘-I€CKI/I€ SIBIICHUSA

Hcnonp3oBaTh NpU  pelIEHUMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOHMCKA, CTPYKTYpHUpOBaHMS,
UHTEpIpEeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-IOIMYJISIPHOU
uHpOpMalUY, TOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAJIIU3UPOBATD MMOJIYH4aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpPHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAayKd, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp3oBaTh TeopeTHyeckue 3HaHUA MO (PU3HKE B TOBCETHEBHOM
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHnH ¢ pudopamMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS MU

CO6JIIO,I[CHI/I}I HOPM 35KOJIOTUYCCKOT'O ITOBCACHHUA B Opr>K8.IOH.[CI>i cpeac

PaGoTtate B rpymnie ¢ BBIINOJIHEHUEM PA3JIUYHBIX COIMAIBHBIX POJEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHATIBHO  PACHpPENeNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyallUsX, AJE€KBAaTHO OLICHUBATH BKJAJ KaXkJIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeHero 001ero odpa3soBaHusi

11.1

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (U3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IEJTOCTHOCTD U €IMHCTBO (PU3UIECKOI KapTHHBI MUPa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, slepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO SiIpa MPH pelIeHNH (PU3NIECKHUX 3a/1a4

11.3

114

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOIECCHl) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOH  (pusuku:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHO€  JEHCTBUS  TOKa, B3alMOJIecTBHE MarHuroB,
ANIEKTPOMAarHuTHas WHAYKLIMS, JEHCTBHE MAarHUTHOrO TMOJS Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMHCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pacnpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHUsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas U  MCKYCCTBEHHas

PAaAuOaKTUBHOCTDH

OnwuceiBaTh  M3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHuTHbIE, ONTHYECKUE, DJEKTPUUECKYI0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJJIEKTPOMAarHuTHbIE sBJIEHUS (TPOIECCHI), HCIOJb3Ys
¢usznyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  AJIEKTPUYECKOE  COMPOTHUBIICHHE,
pasHocTh moteHnmanoB, DJIC, pabota Toka, WHAYKIMS MarHHUTHOTO
oy, cuna Awmmnepa, cwia JlopeHna, WHAYKTHBHOCTb KAaTyILKH,
SHEPrusl IEKTPUYECKOTO M MATrHUTHOTO IIOJIEW, MEpPHOJ] M 4YacToTa
Kosie0aHui B Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKa B IpoLecce
TFApMOHUYECKUX JIEKTPOMArHUTHBIX KoJsie0aHuH, dokycHoe
paccTosiHuE W ONTHUYECKas CHJIA JIMH3BI, IPU ONHUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJB3YeMBIX BEJIHYMH, HX
0003HAUeHMsI W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO BEJITMUHUHY C APYTUMHU BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCIIMYUHBI: CKOPOCTb JJICKTPOMATrHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Mepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IHIpH OIMCaHHUHU
IIpaBUJIBHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCTTIOJIB3YCMBIX BCJIMYHH,
nX 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaTb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO q)HBH‘leCKYIO BCIIMYHHY C JPpYI'UMHU BECIMYMHAMU, BEIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckrue 3aKOHbl M OPUHIUNBL  3akoH OMma,  3aKOHBI
MOCJICAOBATEIBHOTO M TAapajlIeIbHOIO COCIMHECHHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMAarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO PaclpOCTPAHEHUSI CBETA, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ NPEJOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpAaHEHUS DHEPTHH, 3aKOH COXpaHEHUs
UMITYJIbCA, 3aKOH COXPAaHEHUS OJEKTPHUECKOrO 3apsijia, 3aKoH
COXpPaHEHHUsT  MacCOBOIO  YHCJA, IMOCTYynaTtel  bopa, 3aKkoH
palMOaKTUBHOTO pachaja; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 006J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HAIpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArHuTHOIO II0JIA

MIpOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pPKaJioM, TOHKOU JIMH301

11.9

BBIIOMHATE SKCIIEPUMEHTHI TI0 HCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; MPH
aToM (opmyaupoBaTh MpoliemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

060pyu03aHHs{, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

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

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HCHOJIH30BAHUEM
NpSMBIX ~ M3MEPEHUM; TMpU OATOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHONW 3aBUCUMOCTH (PU3UUYECKUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, JeaTh BBIBOBI [0 PE3yJIbTaTaM

HUCCICIOBAaHUA

11.12

CobmionaTe mpaBuia 0Oe30macHOro Tpyna HpH  MPOBEIECHUHU




UCCIEIOBAaHUN B paMKax y4eOHOTO OKCIEpPHMEHTa, Yy4eOHO-
HCCIIEN0BATENBbCKON U MPOEKTHOU AEATEIBHOCTU C UCIIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1aOOPaTOPHOTO 000PYI0BAHUSA

11.13

Pemate pacuérHple 3aa4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢du3nueckrue BENWYUHBI B (OPMYIIBI, HEOOXOIUMBIE IS €€ pPEeIICHUS,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYYCHHOTO 3HAUYCHUA

(bu3nUecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOI'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MNpU  peLICHUMM YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTHH JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMM W NPEJACTABICHUS y4yeOHOW U HAy4YHO-IOIMYJISIPHOM
uHpoOpMalUY, NOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU
aHAJIM3UPOBATh MOJTydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIBI ACUCTBUS MAaIIMH, NMPHUOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUS WX O€30MaCHOTO HCIIOIh30BAaHUS B

MOBCETHEBHON KU3HU

11.17

[IpuBoauTE HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 7151 o0ecTiedeHns 6e301MacHOCTH Ipu 00palleHuu ¢ nprudopamu
U TEXHUYECKUMH YCTPOMCTBAMM, MJISi COXpPAHEHUs 3[0pPOBbS U

COOIIOICHUSI HOPM SKOJIOTMYECKOTO MOBEJCHHUS B OKpY Karollel cpefie

PaGorarp B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUTaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeaessTh
O053aHHOCTM M IUIAHUPOBATh JIESITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJCKBATHO OLIEHMBATb BKJIAJ KaXIOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pELIEHUE paccMaTpUBaeMoil MpooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon Koxa npoBepsiemoro
pasaena JJIeMEeHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOJbI HAYYHOI'O IIO3HAHN A

1.1

1.2

®usuka — Hayka o npupoae. Hayunsie
METO/bI IIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS IPUPOJIBI. DKCIIEPUMEHT B (pr3uke

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. dusznueckue
3aKOHBI U TEOpUU. ['paHUIIBI MPUMEHHUMOCTH
(busznueckux 3aKOHOB. [puHnmn
cootBeTcTBUs. Ponmb u wmecto (Qusuku B
(dbopMUpOBaHMM  COBPEMEHHOH  Hay4YHOU
KapTUHBI MUpa, B MPaKTUYECKON

JIeTEIbHOCTH JTI0AeH

MEXAHHWKA

2.1.1

2.1

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

[lepemenienue, cKOpocTh (CpedHsis CKOPOCTb,
MIHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOpAMHAT. Crnoxenue

MIEpEMENICHUH U CII0)KEHNE CKOPOCTEN

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,
YCKOPEHHUH, IIyTH u repeMeleHus

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.1.5

CBoOopgHoe majienue. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
JIBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIOBass CKOPOCTb, JMHEHHasA
CKOpPOCTb. Ilepuon u 4acToTa.

LlenTpOoCTpeMHTEIFHOE YCKOPEHHE

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsA0B, LENHBbIE W PEMEHHBIE
neperayu

[IpakTueckue paboTHI. N3mepenune
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUSI MEXIY IMYyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIENOBAaTEIbHBIE  paBHBIC
IIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JIBUKEHUM C HAa4aJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. M3ydeHne NBUKEHUs IapUKa B BI3KOU
xuakoctu. M3ydyeHwe — IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbie

CHUCTEMBI OTCUETA

2.2.2

223

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa ns MarepuanbHOR
TOYKM B HWHEPLMAJIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HploToHa ms

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCCMUPHOT'O TATOTCHHA. Cua TSOKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

225

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS
CKOJBXKEHUS M  CWIa TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABVXXCHUU TEJIa B JKUAKOCTH HUJIN I'a3€

227

2.2.8

229

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CcuJIbl OTHOCUTEIBHO OCH BPALLEHUS.
IInedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKY,

JABMXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[IpakTuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOH IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cuil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpasue, OT BEJMYMHBI HUX JepopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

T€J1a, UMCIOIIECTO OCh BpalllCHUSA

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJId

232

233
234

2.3.5

2.3.6

3akoH coxpa”enuss umnyiasca B HCO.
PeakTnBHOE IBIKEHIE

PaboTa critbl

MomHocTh CHITEI

Kunernueckasi s3Heprus MaTepuaibHOU TOUKH.
TeopeMa 0 KNHETHYECKOW YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPrus yIpyro nedopMUPOBAHHOM
npyxkusbl. [loTeHIMampHas DdHEPrus Tena

BOJIM3M TOBEPXHOCTH 3eMIIU

2.3.7

HOTGHL{H&HLHHC N HCINOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HECIMMOTCHIOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHUUYEeCKOM OHCPIrun

CHCTEMBI TECII. 3akoH COXpaHCHUA




MEXaHUYEeCKOH OHEPIrun

2.3.8

Yrupyrue u Heynpyrue CTOJIKHOBEHHUS

239

2.3.10

TexHuyeckue ycTpoWcTBa: JBUKEHHE PAaKeT,

BOJOMET, KOIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel Ipu HEYNpyroM yzaape.
UccnenoBanme cBsizu  pabOTbl  CHIIBI  C

H3MEHCHHEM MEXaHUYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH. BbpoyHnoBsckoe
nekenue. Juddysus. Xapakrep IBHKESHUS U

B3aHMOHeﬁCTBHH qaCTul BCIICCTBA

Mopgenu CTpoeHus Ta30B, KUIAKOCTEH W
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIei

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Lienscus

Mopnens  uaeanpHoro  raza.  OcCHOBHOE
ypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKOM

TEOpUU HI€aJIBbHOIO ra3a
AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETUYECKOW 3HEPIUU TEIIOBOTO JBUKCHHUS
yactul rasza. [llkana remneparyp Kenbuna

VpaBuenune Kianelipona — MeHzeneesa.

3akoH /lanbToHA

I"a3oBble 3akoHBI. M30mponieccs B UA€aIbHOM
ra3e ¢ MOCTOSIHHBIM KOJHMYECTBOM BEIECTBA:

U30TEepMa, U30X0pa, H300apa

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

3.2.1
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IIpakTnueckue paboTsl. M3mepeHue Macchbl
BO3JyXa B KJIACCHOM KoMHare. MccienoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peREHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepMmoauHaMmuueckass cucrema. BHyTpeHH:A
JHEprusi TEPMOJUHAMMYECKON CHUCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U pabora. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O Ira3a

3.23

Buael Temonepenayu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHass TemI0EMKOCTh BemiecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IIPH TCILIOIICpEaAaAIC

324

3.2.5

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs

paboThI Taza

TenmoBbie MammHbl. [IpuHIMIBL OElCTBUSA
TeIUIOBbIX MammH. [IpeoOpazoBanus sHEpruu
B TemwioBbix MamuHax. KoaddunueHt
nonesHoro  nedctBus  (mamee —  KIIM)

terioBoid MamnHkl. [{ukin Kapuo u ero KII/]

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermtoBsie JIBUTATEITH. JKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAWJIBHHUK, KOHAUTTUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

33

ATPET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue u koHaeHcanws. Mcnapenue




u KUIICHHE. VY nenbHas TeII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

AOCONIOTHAE W OTHOCHTEIbHAs BJIAXKHOCTh

332 Bo3ayxa. Haceliennslit nap
TBépnoe TEJIO. Kpucrannueckue u
3133 amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
o KpuUCTaJlJIOB. >KI/II[KI/IC KpHUCTaAJJIbL.
CoBpeMeHHbIE MaTepHallbl
334 [InaBneHve u KpucCTaUIM3AIMs. Y IeNbHAS
o terioTa miasienus. Cyoaumanus
3.3.5 YpaBHEHHE TEIIIOBOTO OamaHca
TexHuyeckue YCTpONCTBA: TUTPOMETp U
33,6 IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
o MOJIy4YEHHUsI COBPEMEHHBIX MAaTepUaJIOB, B TOM
YHUCJIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH
337 [IpakTnueckue paboTHI. N3mepenune
o BJIQXKHOCTH BO3/yXa
4 OJIEKTPOAMMHAMUKA
OJIEKTPOCTATHUKA
A1l DnexTpu3anus Tel. JNeKTpuuecKuil 3apsa. JBa
o BUAA SJICKTPUYCCKUX 3apsaa0B
[IpoBoanMKH, JURJIEKTPUKU u
4.1.2
MOJYIPOBOJHUKU
4.1.3 3aKOH COXpaHEHHUS JIEKTPUUYECKOTO 3apsia
414 Bzaumoneiicteue 3apsanoB. 3akon Kymnona
4.1 DneKTpruyeckoe oJIe. Hanpsxénnocts
115 3IEKTPUUYECKOTO MOJIA. [Ipunnun
o CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH
3IEKTPUUYECKOTO TOJIS
116 PaGora cumim  3IEKTPOCTATHYECKOTO  MOJIS.
o TTorennuman. PasHOCTE TOTEHITNAIOB
417 HpOBOIIHI/IKI/I U JUSJICKTPUKKU B IMOCTOAHHOM

aNeKTpuyeckoM  mone.  Jlusnmektpuueckas




IIPOHHUIAEMOCTDb

DIIEKTPOEMKOCTb. Konpencarop.
OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCATOpa.

9Hepr1/1;1 3apsXKECHHOI'O KOHACHCATOopa

4.1.10

TexHuueckue  ycTpOMCTBA:  AJIEKTPOCKOIL,
JIEKTPOMETP, DIEKTPOCTaTUYECKasl 3allWTa,
3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED

[IpakTueckue paboTHI. N3mepenune

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

NOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

4.2.1 3JEKTPUYECKOTO TOKa. McTtounuku Toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE COMNPOTUBIIECHUE. Y AEIbHOE
o COIPOTHBIICHUE BEIIECTBA
404 [TocnenosarenbHoOE, napajuiesibHoOe,
o CMEIIaHHOE COEAMHEHNE TPOBOHHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOIIHOCTB 3JIEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE CONPOTUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma [Isi  TONHOM  (3aMKHYTO)
anekTpuyeckoit enu. Koporkoe 3amMbIkanue
DneKTpoHHas MIPOBOJMMOCTh TBEPIBIX
408 METaJJIOB.  3aBUCUMOCTb  COIIPOTUBIICHMS
o METaJJIOB oT TEMIEPaTypHI.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4.2.11

4.2.12

IIPpOBOAUMOCTL IIOJYIIPOBOJHUKOB. CpolicTBa

p-n nepexoza. [TomynpoBoAHUKOBBEIE IPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOIUTHYECKAS JIUCCOLIAIHNSL.

DneKTpoan3

DIEeKTPUYECKHUI TOK B rasax.
CaMOCTOSTEIbHEIA W HECAMOCTOSATEIbHBIN
paspsan. PaznuyHble TUIBI CaMOCTOSITEIIBLHOTO

pazpsana. Monnus. [1nazma

4.2.13

TexHuueckue  ycTpoiicTBa: ammepMerp,
BOJIbTMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHarpeBaTelbHbIC npuOopHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP
COTIPOTUBIICHUS, BaKyyMHBIN JTHO/,
TEPMUCTOPbI u ($oTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Anoa, raJlbBaHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIAHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtuBieHus. HaOmonenue

AIIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pa3aesaa 3JIEMEHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNUS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[Tocrosunble MarHuThl. B3aumopercrsue
431 MOCTOSSHHBIX MarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKuud.  [lpuHnun  cymepno3unuu.
432 Jlunun MarHuTHOM wuHAYKIUU. KapTuHa

JUHUM  MArHUTHOM  MHAYKIUU  TOJS

IIOCTOAHHBIX MAarHuTOB




MarHuTHOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJIS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

433 NPOBOJHMKA, KAaTYIIKH C TOKOM. OIBIT
Opcrena. BzaumoelicTBrue NpOBOIHUKOB C
TOKOM
434 Cuiia Amriepa, €€ MOyJIb M HallpaBJICHUE
Cuuia JlopeHnna, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHrne  3apsHKEHHOM — YacTHIBI B
435 OHOPOJIHOM MArHMTHOM mone. Pabora
cuiibl JIopeHia
4.3.6 SIBneHue 3NeKTPOMArHUTHON UHAYKIIUU
437 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/1C unaykuuu. 3aK0H MEKTPOMarHUTHOM
438 unaykuun dapanes
BuxpeBoe anexrpuueckoe mnose. OJIC
WHIYKIIUA B TIPOBOJHUKE, JBIKYIIEMCS
439 MOCTYIATEIbHO B OAHOPOJIHOM MAarHUTHOM
oJie
4.3.10 [TpaBuno Jlenna
NHAyKTUBHOCTH. SIBI€HHME CAMOMHIYKIIUU.
4.3.11 OJ1C camounaykuuu
DHeprusi MAarHUTHOTO TMOJs KaTyIIKH C
4.3.12
TOKOM
4.3.13 DJEeKTPOMArHUTHOE I10JI€
TexHuueckue yCTpPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AJIEKTPOMATHUTHI,
4.3.14
3JEKTPOBUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTrueckue paboTHL. Nzyuenune
MarHUTHOTO TIOJSl KaTYIIKH C TOKOM.
4.3.15 UccnenoBanme aelcTBHUS  IMOCTOSHHOTO

Mar"HuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUS 3HCKTp0MaFHHTHOﬁ HHAYKIOUH




5 KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

Konebarensnass cucrema. CBoOOIHEBIE

kojeOanus. ['apMoHHMueckue KoyieOaHUsI.
5.1.1

Ilepwion, uacrtora, amiumatyna u  (dasa

KOJIeOaHu M

[IpyxuHHBI MasTHUK. MaremaTu4ecKkuin

MasaATHHK

YpaBHEHHE TapMOHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

OITMCaHKE KO0JIe0aTEILHOTO JABUKCHUA

[IpeBpamienue SHEPIrUH pu
rapMOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMILIATY/]IbI KosieOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMHu KosieOaHuil eé

CKOPOCTH M YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
5.1 3J€KTPOMAarHUTHbHIE KoseOaHus B
UACaTbHOM  KOJIEOATENbHOM  KOHTYE.
AHasoruss MeXJ1y MEXaHWYeCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyna TomcoHna

3akoH COXPAaHCHUA DHEPTUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHnsie JIEKTPOMAarHuTHbIE

KOJICOaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.19 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




5.2

U MOTpeOseHne 3JIEKTPUUECKON HSHEPTUu.
DKOJIOTHYECKUE PUCKU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIum. Kynberypa
HCII0JIb30BAHUS AIEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HHU

5.1.11

TexHudeckue ycTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepesad

5.1.12

[Ipaktuueckne pabotel. HccrnenoBanue
3aBUCHMOCTH IE€pHOJia MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JJIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOT0 TOKa B
LeNu U3 TMOCIeI0BaTeIbHO COCTUHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJTHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pactpocTpaHeHHss ¥ JJIMHA  BOJIHBIL

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

WnTepdepennus 51 TG paKIus

MCEXaHHNYCCKHUX BOJIH

523

524

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

BricoTta Tona. TemOp 3Byka

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
WU3JyYECHUS!  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenTtanusa Bektopos E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyMC

5.2.5

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aus,
mudpakuus, uHTepdepenuus. CropocTb

OJICKTPOMAardiuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI pagruoCBiA3 U TCIICBUACHUA.




53

528

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTHI, yJIBTPa3ByKOBas
JUAarHOCTHKa B TEXHUKE M MEIHLMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTenHa, tenedon, CBU-neun
OIITHUKA

[IpsAMonnHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBeTa

532

533

534

535

Otpaxenue cBera. 3aKOHBl OTPaKEHHUS
ceta. [locTpoenne m300paxeHuii B IJIOCKOM

3epKasie

[Ipenomiienne cBera. 3aKOHBI MPEIOMIICHUS
CBeTa. AOCOIOTHBIN IOKa3areib

MIPEIOMIIEHHUS

[omuoe BHYTpPEHHEE OTpa’KEHUE.
[IpenenbHBIli yroa MOJHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBI ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparoniue M paccerBarollfe JUH3BL.
Tonkas nuH3a. DOKyCHOE paCCTOSHHE W
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoeHnne n300pakeHN B COOMPAFOTIINX
u pacceuBaomux JauH3ax. Dopmyna
TOHKOW NHWH3BEL. YBeEJIMUEeHHE, IaBacMoe

JIMH30H

5.3.7

[Ipenensl NpUMEHMMOCTH T€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX HCTOYHUKOB




Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcnoBue HaOMIOJICHUS TIABHBIX
5.3.9 MaKCHUMYMOB npu MajeHuu

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIUOHHYIO PEHIETKY

5.3.10 [Tonapuzanus cBera

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOESKUIMOHHBIA —ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHASI
ONTHKA, T paKIuOHHAS peéTKa,
TOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareciisd IMPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
53.12 § .
CBOUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

HabGmonenue qucnepcuu ceeta

BJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl IPUMEHUMOCTH KJIACCUYECKOMU
MEXaHUKH. ITocTynatel TEOPUHU
6.1 OTHOCHUTEIILHOCTH: MHBApUaHTHOCTb
MOAYJA CKOPOCTHM CB€Ta B BaKyyMe,

NPUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCUTENLHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeJIeHne BpPEMEHW U COKpAICHUE
IUTAHBI
6.3 DHeprus U UMMYJIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrUed W UMITYIbCOM
6.4 CBOOOJTHOM dYaCTHUIIBl. DHEPTUs TOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonHbl. Popmyna [lnanka cBsi3u >HEPTUN
7.1 7.1.1 ¢oroHa ¢ ero wyactoToi. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBanue (porodddexra.




7.2

7.1.4
7.1.5

Ombitet A.I. CroneroBa.  3aKOHBI
dotordpdexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMHUYECKOE JICHCTBUE CBETA
TexHuyeckue ycTpolcTBa: (POTOIIEMEHT,
(dboTomaryuk, COJIHEYHAs Oarapes,

CBETOANO

CTPOEHUME ATOMA

7.2.1

Monenb atoma Tomcona. OTBITEL
Pesepdopa o uccinenoBaHUIO CTPOCHHUS

aToMa. HJ'IaHeTapHaH MOACIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
NOIIOIIEHNE (OTOHOB TpU  IEpexone
aTromMa C OJHOIO YpOBHSA DJHEPIrUHM Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM

OHEPIrur aroMa BOAOpOJaa

7.2.3

7.2.4

BomHosrle cBoiicTBa yactull. BOmHBI fe
Bpoiiis. KopnyckyisipHO-BOJHOBOM
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTafgHoe U BBIHYXACHHOC H3JITY4YCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPATbHBIN
aHau3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmronenue

JIMHENYaTOro CreKkTpa

7.3

ATOMHOE A1PO

7.3.1

Metoabl HaOMIONEHUSI M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaTMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
pamuoakTHUBHOTO  m3nmydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3ydeHus. BriusHue

PaaANOaKTUBHOCTHU HaA JKUBBIC OPIraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHA.

Hyxnonnas Mozens siapa ['eiizenOepra —
7.3.3

WBanenko. 3apsan snapa. MaccoBoe 4uciio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnaj. l'amma-
7.3.4
U3ITy4CHHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBS3M HYKIOHOB B  fJpe.
7.3.5
Snepusie cunbl. Jlepekt Maccsl sapa

Snepuble peakuuu. JleleHHE U CHUHTE3
7.3.6
A5ep

Snepusiit peakTop. TepmosinepHbIit

cuHte3. [IpoOnembl W  NEPCHEKTUBBHI
7.3.7

SIIEPHOM  DHEPreTUKH.  ODKOJIOTMUYECKHE

ACIEKTHI SIAEPHOU DHEPIETUKU

OnemeHTapHble  yacTUlbl.  OTKpbITHE
7.3.8 MO3UTPOHA. @dyH/1aMEHTaJIbHbIE

B3aHUMOJICUCTBUA

TexHuuyeckue  yCTpoMCTBa:  JO3UMETD,
7.3.9 Kamepa BuibcoHa, sAxepHBIM peakTop,

aToMHas 6om0a
[Ipaktuueckue pabotel. HccnenoBanue
7.3.10 TPEKOB 4acTHIl (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mHoro Heba. Co3Be3nmus, SpKHe

8.1
3BE3/IBI, IIAHETHI, UX BUAUMOE JIBIIKEHUE

ConHeuHass cucteMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaseThI-ruralnThl u nux




8.3

CIIYTHUKH, KapJIHWKOBBIC IIJIAHCTHI. Mamgie

testa COTHEYHON CUCTEMBI

Coname, ¢ortochepa u  armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHUE 3BE3.

CoBpeMeHHbIE Hpe/ICTaBIECHUs 0
HPOUCXO0XkIeHNH U 3Bomonuu ConHia u 3BE31.

JTanbl )KU3HH 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anakrtuka.
CnupanbHasgs  crpyktypa  [amaktukw,
pacopeneneHue 3BE37, Tasa U IBUIA.
[lonoxxenne wu paBwxkenne ConHOa B
lanaktuke. Ilnockas wu  cdepuueckas

OOACUCTEMBI | aJlTakKTUKHA

Tuner ramaktuk. Paguoranaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOb6ma. Pa3z0eranue rajmakTuK.
Bospact u paguyc BceneHHoM, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoO¥.
Meraranaktuka. Hepeménubsie mpoOiembl

aACTPOHOMHHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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