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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHusi pazpaboTaHa Ha OCHOBE IMOJIOKEHUI M TPeOOBAHUN K pe3ylbTaTam
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOW Mporpammel, npeactaBieHHbix B OI'OC
COQO, a Takxe c yuétoM (eaepanbHOl paboueil MporpaMmbl BOCIUTAHUS U
KOHLIETIMK TpernojaBaHus ydeOHoro mpeamera «Du3nka» B 00pa3oBaTENIbHBIX
OpraHu3alusax Poccuitckon Denepanuy, peann3yronnx OCHOBHBEIE
o0pa3oBaTeinbHbIE IPOrPAMMBI.

CopnepxaHue mnporpaMMmbl 1O (U3MKE HANpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHbl Mwupa oOyyaromuxcs 10-11 xmaccoB mpu
oOyueHnH ux Qu3rke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESTEIbHOCTHOTO
noaxona. Ilporpamma no ¢usuke cootBercTByer TpedoBanusm PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, TPEAMETHBIM M METANpeIMETHBIM pe3yibTaram
o0y4eHHsI, a TaKKe YUUTHIBAET HEOOXOJIMMOCTh peaTu3aluy MEXIPEAMETHBIX
CBs3e (PU3MKM C €CTeCTBEHHO-HAyYHbIMU Y4Ye€OHBIMH mpeameTramu. B Hel
ONPEENAIOTCA OCHOBHbIE €M M3Y4YeHUS (PU3UKU HA YPOBHE CPEIHEro OOILEro
o0pa3oBaHusl, IIAHUPYEMBIE PE3yJIbTAaThl OCBOCHHS Kypca (PU3UKHU: JTUYHOCTHBIE,
MeTanpeIM eTHbIE, PeIMETHbIE (Ha 0230BOM YPOBHE).

[IporpamMma no ¢u3MKe BKIIOYAET:

e IUJJAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (hU3MKHU Ha 0a30BOM YPOBHE, B

TOM YHCJIE MPEIMETHBIE PE3YIbTaThI 10 TOJaM O0Yy4EeHHUS;

e cojepxaHue yueOHoro npeamera «dusnka» no rogaM 00y4eHusl.

du3nka Kak Hayka O HauOojee OOIMX 3aKOHAX HPHUPOJIbI, BHICTyMas B
KayecTBe y4yeOHOro mpeaMera B IIKOJIEe, BHOCUT CYILIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUU 00 okpyxkaromeMm mupe. [IkonbHbIN Kype Ppu3nku — cucteMooOpa3yromun
JUIsL €CTECTBEHHO-HAYUHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOLIECCOB M SIBICHUM, H3y4aeMbIX XUMUEH, OHOJIOTHEH,
buznyeckoit reorpadueit u actpoHomwuei. Mcmonb3oBaHME U AKTHBHOE
npuMeHeHrue  (U3MYECKUX 3HAaHUW  ONpeneNisieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTUHW B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCa, MOJYy4E€HUs HOBBIX MaT€pHallOB C 3aJaHHBIMU CBOWCTBAMHM U JIPYTHUX.
W3ydyenne (U3MKKM BHOCUT OCHOBHOH BKJaA B (OPMUPOBAHHE €CTECTBEHHO-
HAayYHOW KapTHHbI MUpa 00y4arolmuxcs, B (OPMUpPOBAHWE YMEHHH NPUMEHSThH
HAY4YHBI METO]] O3HAHUS TIPH BBINOJIHEHUU UMY y4E€OHBIX UCCIIEIOBAHUMA.

B ocHOBy kypca ¢(usuku Juisi ypoOBHSI CpelHEro ooiiero oOpa3oBaHUs
NOJIOKEH PSAJ HMAEH, KOTOpble MOKHO pacCMaTpuBaTh Kak MPUHLMUIIBI €ro
OCTPOCHHSI.



Hoes yenocmnocmu. B COOTBETCTBUU C HEH KypC SBISIETCS JIOTHYECKU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHal U3 BCEX Pa3JesioB (DM3HUKHU, BKIIOYAET KaK
BOTIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOUW (PU3UKHU.

Hoes ecenepanuzayuu. B cOOTBETCTBUM C HeW Mmarepuan Kypca (GU3HKU
o0bemMHEH BOKPYr (Qu3nyeckux Teopuil. Beagymmum B Kypce SBIsIeTCS
dbopMHpoBaHUE TPEACTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTepuH, BEIECTBE U
noJie.

Hoes ecymanumapuzayuu. EE peanuszamus mTpeAnojaraer HCIOIb30BaHUE
TYMaHUTApHOTO TOTEHIMaNa (PU3NYECKOW HayKH, OCMBICICHHE CBSI3U Pa3BUTHS
busukn ¢ pa3BuUTHEM OOIIECTBA, a TaKXe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMYECKUMH MPOOIEMaMHU.

Hoes  mpuknaomoii  nanpasenennocmu. Kypc ¢usuku mpeamnosiaraet
3HAKOMCTBO C IIUPOKUM KPYIOM TEXHUYECKMX M TEXHOJOTHYECKUX MPHUIOKEHUMN
M3YYECHHBIX TEOPUM U 3aKOHOB.

Hoes »skonocuzayuu peanusyercss TMOCPEIACTBOM BBEIACHHS DJIEMEHTOB
COJIEp’KaHMsI, TIOCBAIIEHHBIX OKOJOTMYECKUM TIpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTUEM TEXHHKHW W TEXHOJOTUW, a TakkKe OOCYKICHHS
po0JieM parMoOHAIBHOTO MTPUPOIOTIOIB30BAHUS M 9KOJIOTHYECKOM 0€30MacHOCTH.

CTep>XKHEBBIMH d3JIEMEHTaMU Kypca (U3UKH HAa YPOBHE CpeIHero oOIero
oOpa3oBaHus SBISIIOTCS Gu3nueckue Teopun (PopMUpOBaHUE MPEIACTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NUECKOi Teopuu, posin (PyHAaMEHTAIbHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEACTABICHHUSIX O TMPUPOJE, TpaHUIlaxX
NPUMEHUMOCTH TEOPHM, JJIs OINUCAaHUS EeCTeCTBEHHO-HAYYHBIX SIBIICHUH U
MIPOIIECCOB).

CucTeMHO-IeATeILHOCTHBIA MOAXO0J B Kypce (PU3MKH pealu3yercs Mpexae
BCEro 3a CU€T OpTaHU3aAIlMU SKCIEPUMEHTAIBHON NEATeIbHOCTH 00YyJaromuxcsl.
Jlns  Ga3oBOro ypoBHS Kypca (PU3UKH — OTO HCHOJb30BAHHE CHCTEMBI
(bpOHTANBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a0OPaTOPHBIX PpadoT,
KOTOpBIE B Mporpamme 1o ¢hu3uke 00beIUHEHBI B OOMIUMA CIMCOK YYCHHYECKHUX
MpaKTUYeCKuX padoT. BrigeneHue B ykazaHHOM MepedHe J1abopaToOpHBIX padoT,
NPOBOJUMBIX JJIE KOHTPOJSE M ONEHKH, OCYIIECTBISETCS Yy4aCTHUKAMHU
o0pa3oBaTeNbHOTO TMpollecca MCXOJsl U3 OCOOCHHOCTEW IUIAaHUPOBAHUS M
ocHamieHus: kaOmHera Qusmku. Ilpu dsToM  obecmeunBaeTCs  OBJIAJCHUE
00y4JalIIMMHUCS YMEHUSIMHU TPOBOAUTHL KOCBEHHBIE H3MEPEHUS, HWCCIIECIOBAHMS
3aBUCHUMOCTEH (U3MUECKUX BEIWYUH U IIOCTAHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUTIOTES.

bonbiioe BHHMaHWE yaENSETCS PEIICHHIO Pacu€THBIX M KadeCTBEHHBIX
3amad. [Ipu sTOM ansa pacu€rTHBIX 3a/7a4 MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHON (PM3UYECKON MOJETBIO, TTO3BOJISIONINE TPUMEHSATh U3yYCHHBIC 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pazjelia Kypca, TaK U HWHTETPUPYsS 3HAHUS U3
pasHbIX pa3fenoB. JJis Ka4yeCTBEHHBIX 3a]1ay MPUOPHUTETOM SIBIISIOTCS 3a/laHUs Ha
oOBsicCHEHUE TpOTEeKaHWs] (PU3NYECKUX SIBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJACTW I CUTyallud MPaKTUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanuamu DPI'OC COO x MarepualibHO-
TEXHHUYECKOMY oOOecleueHn0 y4eOHOro mpolecca 0a30BbIii ypoBEHb Kypca
(bu3MKY HA YPOBHE CPEIHEro o0IIero 0opa3oBaHusl JOMKEH U3Y4aThCsl B YCIIOBHIX
peIMETHOTO KaOuHeTa (U3MKK WIM B YCIOBHUSX WHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKJIa. B kabmHeTe (U3UKH JOKHO OBITH
HeoOxomuMoe JabopaTopHoe O00OpyIOBaHWE ISl BBIMOJTHEHHS YKa3aHHBIX B
nporpaMme mo (pu3uKe y4eHMUYECKUX MPAKTUYECKUX PabOT M JEMOHCTPAIMOHHOE
obopynoBaHHKE.

JlemoHCcTpanmonHoe oOopyaoBaHue (HOPMHUPYETCs B COOTBETCTBUU C
OPUHIIMIIOM MUHHUMAIBHOW  JIOCTAaTOYHOCTH U OOECHeuYMBaeT IMOCTAaHOBKY
MEPEYUCIICHHBIX B TIpOorpaMMme MO0 (QU3MUKE KIIOYEBBIX JIEMOHCTpAIMA IS
WCCIICIOBAHUSI ~ M3Y4YaeMbIX  SBJICHUM M  TPOILECCOB, OMIHUPUYECKUX U
(byHIaMEHTATbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe o0OOpyIOBaHWE I YYCHUYECKUX MPAKTHUYECKUX pPadoT
dbopmMupyeTCcs B BHJIE TEMATHYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JBYX oOydaromuxcsi. TemMaTH4ecKue KOMIUICKTHI
7a00paTOpPHOTO O0OPYIOBAHMS JIOJDKHBI OBITh IMOCTPOCHBI HAa KOMIUIEKCHOM
WCIOJIb30BAaHUM aHAJIOTOBBIX U ITMGPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENHHBIX CUCTEM B BUJE ITU(MPOBBIX JTAOOPATOPHIA.

OCHOBHBIMH LIETISIMU U3y4YEHUST (GU3UKH B 00I1IEM 00pa30BaHUU SBISIOTCS:

o (opmupoBaHne wuHTEpeca W CTPEMJICHHS OOYYAIONIUXCS K HAy4YHOMY
U3YUYCHHUIO TPUPOJIBI, Pa3BUTHE WX HWHTEIUIEKTYaJbHBIX U TBOPUYECKHX
CIIOCOOHOCTEH;

e pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJI€ MO3HAHUS U (OPMHUPOBAHUE
UCCIIEJIOBATEIHCKOTO OTHOIIEHUS K OKPY KAIOIINM SIBICHUSIM;

e (opmupoBaHHe HAy4YHOTO MHPOBO33PEHHUS KaK pe3ylbTara HU3y4YCHUS
OCHOB CTPOCHHS MaTepuu U QyHIaMEHTAITBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBanre yMeHHII OOBICHATH SBJIEHUS C HCIOJIb30BAaHUEM
(bu3MUecKUX 3HAHUN U HAYYHBIX JIOKA3aTeNbCTB;

e (opmupoBaHue MpeACTaBICHUN O poiu (PU3UKU IS PA3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJIOTHH.

Jloctkenue 3THX Ienell oOecreuynBaeTcs pelieHrueM CIEIYIONuX 3a7ad B

nporiecce u3ydeHus Kypca GU3MKH Ha YPOBHE CpeHero ooiiero oopa3oBaHus:



e TMpHOOpETCHHUE CHUCTEMBI 3HAHUU 00 00mIuXx (bU3UICCKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJIIOYast MEXaHUKY,
MOJIEKYJISIDHYIO  (DM3HKY, OJJIEKTPOAMHAMUKY, KBAaHTOBYIO (U3UKY U
AJIEMEHTHI aCTPODU3HUKH;

e (opmupoBaHre yMEHMI TPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsicHeHUS! (UBMYECKUX SBJICHUN B TIPUPOAEC U JUIS TMPUHATHS
IIPAKTUYECKUX PEIIEHUN B TIOBCEIHEBHOMN KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHUS PA3IMYHBIX 3a7ad C SBHO 3aJaHHOM
dbusznuecko MOJENBI0, 3a7ad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIBHOE
co3fanne PU3NYECKONW MOJIENU, aJIEKBATHON YCIOBUSIM 3371a4H;

e TOHUMaHWE (PU3NYECKHX OCHOB W TPHUHIIUIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB U TEXHOJIOTHYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJaMH CAMOCTOSITEIbHOTO IUIAHUPOBAHUS W MPOBEICHUS
bu3MUecKnX 3KCIEPUMEHTOB, aHaAM3a M HMHTEpHpeTanuu HWHPOPMAINH,
ONpeIeTIeHUsI TOCTOBEPHOCTHU MOJTYUYEHHOTO PE3yJIbTaTa;

e CO3JaHHUE YCJIOBUHU I Pa3BUTHUS YMEHUM IPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOM JEATEIIbHOCTH.

Ha wusyuenue ¢usuku (0a30BbI ypOBEHb) Ha YpOBHE CpeIHEro oOIero
oOpazoBanust orBoautTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HE/IEIN0), B
11 knacce — 68 yacoB (2 yaca B HEJEINIO).

[lpennaraemspiii B mporpamMme 10 (QU3HUKE TMEpEYeHb JIADOPATOPHBIX M
MPAKTUYECKUX pPabOT SBISETCA PEKOMEHJOBAaHHBIM, YUWUTENh JIeNlaeT BBIOOD
MPOBEJICHUST JTA0OPAaTOPHBIX PAOOT W OMBITOB € YYETOM HMHIWBHUAYaTbHBIX
0COOCHHOCTEN 00YJarOIUXCSl.



COJAEPKAHUE OBYYEHUA
10 KVIACC

Pa3nen 1. ®u3uka v MeTOAbI HAYYHOTO MO3HAHUS

®usuka — Hayka O npupoje. Hayunble METOIAbI MO3HAHUSA OKPYKAIOLIETO
mupa. Ponb 3kcnepuMeHTa W TEOpUM B IPOLECCE TMO3HAHUS MPUPOIBL.
DKCIepUMEHT B (PU3HUKE.

MonenupoBanue Gu3HUECKUX SBIECHUN W MpolleccoB. HayuHble TUMOTE3HI.
®duznyeckrue 3aKOHbI U TeOpUU. [ paHUIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB.
[IpyHUMI COOTBETCTBUSI.

Pons u Mecto ¢usuku B (HOpMHUPOBAHWU COBPEMEHHOM HAyYHOW KApTUHBI
MHPA, B IPAKTUYECKOHN AEATEIbHOCTH JIFOACH.

Jlemoncmpayuu

AnarnoroBeie U 1UGPOBBIE M3MEPUTENbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABmKeHUE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JBUKCHUS.
Cucrema orcuéra. Tpaekrtopus.

[lepemernienue, ckoOpocTh (CpedHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOEKIMA HA OCU CUCTEMBI KOOpJHHAT.
CrioxeHue nepeMeeHn U CII0KEHNE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsMOJIMHEHOE aBMKeHue. ['paduxu
3aBUCUMOCTH  KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TEPEMEIICHUs
MAaTepUAIbHON TOYKH OT BPEMEHHU.

CBoOoaHoe majieHue. Y ckopeHue cBoOOOHOTO MajIeHHUS.

KpuBonuneitnoe  aBwxkeHue. [[BU>kKeHHE  MarepualbHOM  TOYKH IO
OKPYKHOCTHU C MOCTOSHHOM MO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JINHEHHAS
ckopocTb. [lepron u yactora obpaienus. LleHTpocTpeMuTenbsHOE YCKOPEHUE.

TexHuueckne YCTpOWCTBA UM TMPAKTUUECKOE IMPUMEHEHHE: CHUIOMETD,
JIBU>KCHUE CHAPSIJIOB, LIEMHBIE U PEMEHHBIC MTEPEIaAUH.

Jlemoncmpayuu

Mogens cucTeMbl OTCUETA, WILTFOCTPALMS KMHEMATUYECKUX XapPaKTEPHUCTHUK
JIBUYKEHUS.

[IpeoOpazoBanue IBUKEHUM C UCIIOJIL30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3/1yX€ U B pa3peKEHHOM IIPOCTPAHCTBE.

HabGnionenue naBukeHUsi Tena, OpPOIIEHHOTO MOJl YIVIOM K TOPU30HTY H
TOPU30HTAIIBHO.



M3mepeHune yCKoOpeHUs CBOOOTHOTO TaICHHUS.

Hamnpasnenne ckopocTy npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopmvie padomol

N3yueHne HEpaBHOMEPHOIO ABMIKEHUS C LEIBK) ONPEJECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXAY NYTSIMH, IPOMICHHBIMU TEJIOM 34
[IOCJIEAOBATEIIbHBIE PABHBIE MPOMEXKYTKA BpPEMEHHU IIPU PABHOYCKOPEHHOM
JIBUKECHUU C HAYAJIbHOU CKOPOCTBIO, PAaBHOU HYIIIO.

N3yuenue qBUKEHNUS 1IapUKa B BA3KOU )KUIAKOCTH.

W3ydenne nBHKEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipyunumn  orHocutenbHOCTH  ['aymmiies.  IlepBeii 3akoH  HproToHa.
HNuepuunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3uniuu cui. Bropoit 3akon HproToHa
JUIS. MaTepUaIbHOM TOYKH. Tpetuii 3akoH HproTOHA 111 MaTeprualibHbIX TOYEK.

3akoH BcemupHOro TtaroreHus. Cuna Tsxectd. llepBas kocMuueckas
CKOpOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buabl TpeHust (okosi, cKoybxkeHus1, kaueHnus ). Cuna tpenus. Cyxoe
Tpenne. Cuiia TpeHUs CKOJIbKEHHUS U cuia TpeHus: nokosi. Koadgduiment tpeHus.
Cuita conpoTHUBIICHUS TIPU ABUKEHUM TEJIa B )KUIKOCTHU UJIU Tras3e.

[loctynarenbHOE U BpalaTelIbHOE JBUKEHUE a0COTIOTHO TBEPAOTO TEa.

MOMEHT CuiIbl OTHOCHTEIBHO OCU BpamieHusd. lliedo cuibl. YcnoBus
paBHOBECHS TBEPIOIO TENA.

TexHu4yeckue yCTpOHMCTBA M NPAKTHUUECKOE IPUMEHEHUE: MOJAINUITHUKH,
JIBU>KEHU € HCKYCCTBEHHBIX CIIYTHUKOB.

Jlemoncmpayuu

SIBneHne nHepIuu.

CpaBHeHME MacC B3aUMO/JIEH CTBYIOIIUX Tell.

Bropoii 3akoH HproToHA.

N3mepenue cui.

CroxeHue cul.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaIiuH.

Hesecomocts. Bec Tena npu yCKOpEHHOM MObEME U MTaICHUU.

CpaBHEHHME CUJI TPEHHS TTOKOS, KAYEHUSI U CKOJIbKECHHSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

M3ydenne nBmxeHus OpycKa Mo HaKJIOHHOM TIOCKOCTH.



HccnenoBanue 3aBUCHUMOCTHA CUJI YOPYIOCTH, BO3HMKAIOIIMX B NPYKUHE U
pe3nHOBOM o0pasiie, oT ux aehopMarum.

HccnenoBanue ycinoBUM paBHOBECUS TBEPAOrO Tela, HUMEIOLIETO OCh
BpALLCHUS.

Tema 3. 3akousl coxpanenusn 6 mexanuke

Nmnynsc maTepuanbHOM TOUYKHM (TeNla), CUCTEMBbl MaTe€pUAIbHBIX TOYEK.
NmniynbC cuibl U M3MEHEHUE UMITYJbCa TeNa. 3aKOH COXPAaHEHHUs HMIIYJIbCa.
PeaktuBHOE 1BUKEHME.

PaGota cuibl. MOIHOCT CHITBL.

Kunernueckas sHeprusi maTepualbHONW TOUYKH. Teopema 00 HW3MEHEHHH
KWHETUYECKOW SHEPTHUU.

[TorenunanbHas SHEPTIHs. [TorenunanbHas DHEPIUs YIPYTO
nepopMupoBaHHOW  TpyKuHBI.  [loTeHIManbHAs  SHeprus Telna  BONU3U
MMOBEPXHOCTU 3EMJIH.

[loTeHuManbHble U HENOTCHLMAIbHBIE  CHIIBL. CBs3b  paboOTHI
HEMOTCHIMAIBHBIX CHJI C HW3MEHEHHEM MEXAHWUYECKOM JHEPrUU CHUCTEMBI TEIL.
3aKOH COXpaHEHHSI MEXaHUUYECKON IHEPTHUU.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHrnueckne yCTpOMCTBA M IPAKTUUYECKOE MPUMEHEHHUE: BOIAOMET, KOMED,
IIPYKUHHBIN [MHUCTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[lepexona mOTEHIIMANTBHOM SHEPTUH B KWHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

M3ydenne aOCOMIOTHO HEYMPYroro yjaapa C MOMOIIBIO JABYX OJHWHAKOBBIX
HUTSHBIX MAITHUKOB.

HccnenoBanue cBA3u pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYECKON SHEPTHH
TE€Ja Ha IIPUMEPE PACTKEHUSI PE3UHOBOTO JKT'yTa.

Pa3nen 3. MousekyasipHast Gu3dnuka u TepMOAMHAMMKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE MOJIOKEHHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUH U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxeHue. Jduddysusa. Xapaktep IBUKEHUS WU
B3aMMOJICUCTBUS YACTHUI] BeELIECTBA. MoOJEnuM CTpOEHUS Ta30B, KUIAKOCTEU U
TBEPABIX TEJl U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl Mosiekyi. KonnuectBo Beniectna. [locrossHaas ABorapo.

TemmoBoe paBHOBecue. Temneparypa u e€ usMmepenue. lllkama temmneparyp
Llenbcus.



Mogens  uneanbHoro ra3a. OCHOBHOE  ypaBHEHHUE  MOJIEKYJISIPHO-
KHHETUYECKONW TEOpUU HJeaTbHOTO Ta3za. AOCONIOTHAs TemIeparypa Kak mepa
CpeHEH KWHETUYECKOW SHEPIHMM TEIUIOBOrO ABHMXKEHMS dYactuil rasza. Illkama
temneparyp KenbBuna. ['a30Bble 3aKkoHBI. YpaBHeHne MeHneneeBa—Kitanepona.
3akoH JlanmbToHa. M3o0mpoiiecchl B MI€AIbHOM ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe MpeacTaBIeHUE H30MPOIIECCOB: HM30TEPMa, H30X0pa,
n3obapa.

TexHu4yeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
Ooapomerp.

Jlemoncmpayuu

OnbwIThI, AOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, GoTorpaduu
MOJIEKYJI OPraHUYECKUX COEANHECHUIA.

OmnbiTel 10 TG Y3UH KUTKOCTEN U Ta30B.

Mojens OpOyHOBCKOTO JBUKECHMUS.

Mogens onbita LTepHa.

OnBITHI, JTIOKA3bIBAIOIIINE CYILIECTBOBaHUE MEXKMOJIEKYJIIPHOTO
B3aUMO/JICUCTBUS.

Mojenb, WITIOCTPUPYIOLas TPUPOAY JIaBJICHHUS Ta3a HA CTEHKU COCY/Ia.

OnbIThl, WUIIOCTPUPYIOUIME YPABHEHHE COCTOSIHUSI HJI€AIbHOTO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomol

Omnpeznenenre Macchl BO3/1yXa B KJIACCHOM KOMHAaTe Ha OCHOBE U3MEPEHUU
00BbEMa KOMHATHI, TaBJICHUS U TEMIIEPaTyphl BO3/1yXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEX]Y MTapAMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamuueckas cucrteMa. BHYTpeHHSs 3HEpTUS TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl e€ n3meHenus. KonmnuecTBo Temnotel u pabota. BHyTpeHHss
BHEPrus  OJHOATOMHOIO  HWJEAIbHOTO  raza. Buasl  Temionepenayu:
TEMJIONPOBOIHOCTh, KOHBEKIIMUS, U3Iy4YEeHHE. Y JelIbHasd TEIIOEMKOCTh BEIIECTBA.
KosnuecTBo TEMI0THI PHU TEIJIONEpeaaye.

[lonstue o0 ammabarHoM miporiecce. I[lepBBIM 3aKOH TEPMOIUHAMUKH.
[lpumeHeHne TMepBOro 3aKOHA TEPMOJAMHAMHUKH K H3ompolieccaMm. ['paduyeckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akon TepmoanHamuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPO/IE.

TeruioBble  mamwuHbl.  [IpyHOMOBI  IEMCTBUS — TEIUIOBBIX — MAallWH.
[IpeobOpazoBanus 2HEprud B TEIUIOBBIX MamuHaX. KoladduimeHt momae3Horo
neiictBus TeroBoit MamuHbl. [lukn KapHo m ero koad@uimeHT moje3Horo
JNEUCTBUS. DKOJIOTUYECKHE MPOOIEMBI TETIOIHEPTETUKH.



TexHudyeckue yCTpOCTBA W MPAKTUUYECKOE IPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CTOPaHUS, OBITOBOM XOJIOUILHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEW SHEPTHH Tela TPU COBEPIICHUU PAOOTHI: BHUICT
npoOKH W3 OYTBHIIKM MO/ JACWCTBUEM CXKAaTOro BO3AyXa, HarpeBaHue ddupa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUIC0IEMOHCTpaIls).

M3MmeHeHre BHYTPEHHEN YHEPTUU (TeMIepaTyphl) Tella IpU Terionepeaaye.

OneiT MO anuabaTHOMY pACHIMPEHUIO BO3lyXa (OMBIT C BO3YIIHBIM
OTHUBOM).

Monenu napoBo# TypOWHBI, IBUTATENSI BHYTPEHHETO CTOpaHusl, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomsl

N3mepenne ynenbHON TEeII0EMKOCTH.

Tema 3. Aepecamnwie cocmoanusn eeuwecmea. Dazoevie nepexoovt

[TapoobpazoBanrie u koHneHcaiusa. Vcnapenue u kumneHue. AOCONIOTHAS |
OTHOCUTEJIbHAs BJIAXHOCTh BO3AyXxa. Haceimenuslii nap. YaenpHas Temiora
napoobpa3zoBanusi. 3aBUCUMOCTh TEMIIEPATyphl KUTICHUS OT J1aBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
kpuctaioB. JXugkue kpuctamwibl. CoBpeMeHHble MaTepuanbl. [lnaBieHue u
KpUcTaiu3anus. Y ienbHas TeroTa miasineHus. CyonuManus.

YpaBHEHHE TEIIOBOTO OayraHca.

TexHu4yeckne yCTpOWCTBA M MPAKTUYECKOEC NPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHH MOJIYYEHUS COBPEMEHHBIX MATEpUAIIOB, B
TOM YHUCJIE HAHOMATEPHUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIIIEHHBIX MMAPOB.

Kunenue rnpu noHUKEHHOM JaBJICHUH.

CriocoObI 13MepeHus BIaKHOCTH.

Habmtonenre HarpeBanus 1 TUIaBICHUS KPUCTATUYECKOTO BEIeCTBA.

JleMOHCTpanus KpucTajuioB.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

H3mepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Pa3nen 4. JdiekTpoanHaMHKAa
Tema 1. dnekmpocmamuka
OnekTpuzanus Ten. OJEKTPUYEeCKUM 3apsa. /JlBa BHAAa JIIEKTPUYECKUX

3apsAnoB. [IpOBOIHWKM, AMAIEKTPUKM M MOJYIPOBOAHUKH. 3aKOH COXpaHEHMS
AIEKTPUYECKOTO 3apsIa.

B3anmonericteue 3apaaoB. 3akoH KynoHna. To4eUHBIN 2JIEKTPUYECKUAN 3aps .
Onektpuueckoe mnone. Hanpspk€HHOCTH  dnexkTpuueckoro mods.  [IpuHoun



CYNEPIO3ULMU DIEKTPUUYECKUX MOJieh. JIMHUM HanpssKEHHOCTH 3JIEKTPUYECKOTO
TOJISL.

PaGora cunm  amektpocratuueckoro  mons.  [lorenmman.  PasHoOCTh
noTeHuuanoB. [IpOBONHMKM W JUAJIEKTPUKHA B DJIEKTPOCTATHYECKOM IIOJIE.
JnanekTpuyeckast MpOHULIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DNEKTPOEMKOCTh MIIOCKOIO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHACHCATopa.

TexHnueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
DIIEKTPOMETP, DJICKTPOCTATUYECKAs 3alllhTa, 3a3€MJICHHE JJIEKTPOIPUOOPOB,
KOHJEHCATOp, KOIMMUPOBAIBHBIN annapar, CTpyHHbBIA IIPUHTED.

Jlemoncmpayuu

Y CTpOKUCTBO U IPUHLMI JEUCTBUS DIEKTPOMETPA.

B3anmopencTBue Ha3JIeKTPU30BAHHBIX TEN.

DNEeKTpUUYECKOE MOJIE 3apsIKEHHBIX TEll.

[IpOBOIHUKH B IEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaTuyeckas 3alluTa.

JIM3IIEKTPUKY B DJIEKTPOCTATUUECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUJIOCKOTO KOHAEHCaTopa OT IUIOWAId
IJIACTHH, PACCTOSIHUS MEXKY HUMU U IUDJIEKTPUYECKOW MPOHUI[AEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenune 351eKTpOEMKOCTH KOHIEHCAaTopa.

Tema 2. Ilocmosannwtii 31ekmpuyeckuit mok. Toxu é paznuunlx cpeoax

ONeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUUYECKOTO TOKa.
Ucrounuku Toka. Cuia Toka. IlocTosHHBIN TOK.

Hanpsixenue. 3akon Oma aJist yqacTka 1eTH.

DJNEeKTpUYECKOE CONPOTHUBJIEHUE. YIETbHOE COINPOTUBIICHHE BEILECTBA.
[locnenoBarenbHOE, MapAILIEIBHOE, CMEIIAHHOE COEAUHEHUE ITPOBOIHUKOB.

PaGora »snekTpuueckoro Toka. 3akoH JDxkoyms—Jlenna. MomiHOCTB
DIEKTPUYECKOTO TOKA.

DNeKTpOoABMIKYIIAsl CUJIa U BHYTPEHHEE CONPOTHUBIEHHUE HMCTOYHHMKA TOKA.
3axon Oma /17151 TOJIHOM (3aMKHYTO#) AekTpruyeckoit renu. KopoTkoe 3amMbikaHueE.

ONeKTpoHHas  MPOBOJMMOCTb  TBEPABIX  METAIOB.  3aBHUCHUMOCTH
CONPOTHUBIICHHS] METAJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTb.

DneKkTpuyecKuid TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITYYKOB.

[loynpoBOJHUKH. CobcTBenHas u puMecHast IPOBOJIUMOCTh
noJIynmpoBoAHUKOB. CBoMcTBa p—N-nepexosa. [lomynpoBogHUKOBBIE TPUOOPHI.

ONeKTpuYecKuid TOK B  pacTBOpax U  paciiaBax  d3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAs AUCCOIUALU. DIEKTPOIU3.



DnekTpuyeckuii TOk B ra3ax. CamMOCTOSITENIbHBIM M HECaAaMOCTOSTEIbHBIN
pazpsaa. Monnus. [lnazma.

TexHrnueckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIBTMETP, pEOCTaT, HWCTOYHUKU TOKA, DJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBINA U0,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOITYITPOBOTHUKOBBIN INO/, TAIbBAaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HallpsKEHUS.

3aBUCUMOCTh COINPOTUBJICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI,
IJIOIAM ITOIIEPEYHOr0 CEYEHUS U MaTepuaia.

CwmeniaHHOE COeTMHEHUE IPOBOHUKOB.

[IpsmMoe wu3MepeHue »BIEKTPOABMXKYLIEH Cuibl. KoOpoTkoe 3amblkaHue
TraJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTHUBIICHUS.

3aBUCUMOCTb CONPOTUBIICHUSI METAIIIOB OT TEMIIEPATYypPHI.

[IpOBOIMMOCTB BIEKTPOIIUTOB.

HckpoBoli pa3psia ¥ IPOBOIUMOCTD BO3AyXa.

OaHOCTOPOHHSIA MPOBOJUMOCTD TUO/IA.

Yuenuueckuti sxcnepumenm, nabopamopHie pabomol

N3yueHune cMenanHoro COeqMHEHUS PE3UCTOPOB.

N3mepeHne 3neKTpOABMKYIIEH CHIIBI UCTOYHMKA TOKAa M €r0 BHYTPEHHETO
COIIPOTHUBIICHUS.

HabGmronenue snekrponusa.

MexnpeamMerHblie CBA3U

M3ydenne kypca usuku 6azoBoro ypoBHs B 10 kiacce OCYIIECTBISIETCS C
y4€TOM COJIEpKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€d C KypcamMu MaTeMaTuKH,
OMOJIOTHH, XUMHH, TEOTPAPUHN U TEXHOJIOTHH.

Meosicnpeomemnvle nonamus, CBsI3aHHBIE C W3YyYEHHEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBICHUE, HAYYHbIH (akT, rumores3a, (uU3MYecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIOICHHE, SKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pemieHue CHUCTEMbl YpaBHEHHWH, JuHEHHas QyHKIMS,
napaboia, rurnep6oia, ux rpa@ukd U CBOMCTBA, TPUTOHOMETpUUECKHE ()YHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IIPOEKIIMU HA OCU KOOPAUHAT, CI0KEHHUE BEKTOPOB.

buonoeusa: mexannueckoe NBWKEHHE B KMBOW mpupoze, auddysus, ocMoc,
TEIUIOOOMEH KUBBIX OPraHU3MOB (BHJBI TEIUIONEpEIadyH, TEIIOBOE PaBHOBECHE),
AIEKTPUYECKUE SIBJICHUS B )KUBOU MIPUPOE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEIN, XKUIKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOWCTBA METAIIIOB, AJIEKTPOJIMTHYECKAs IUCCOLMALMs,
rajibBaHUKa.

l'eoepaghus: BMaXXHOCTH BO3IyXa, BETPHI, OapOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3zoBaHUE JBUKEHHUI C HUCIOIH30BAHUEM MEXaHU3MOB,
Y4ET TPEHUS B TEXHUKE, MOAIIMIIHUKH, WCIOJIb30BAHUE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHUKE (pakera, BOJOMET W ApYyrue), ABUTATENb BHYTPEHHETO
Cropanusi, mapoBas TypOuWHa, OBITOBOM XOJOJUIBHUK, KOHIUITUOHEP, TEXHOJIOTHH
IIOJyYECHHUS] COBPEMEHHBIX MAaTEpUajoB, B TOM YHUCJIE HAHOMATEpUalIoB, U
HAHOTEXHOJIOTHH, AJIEKTPOCTATUYECKasl 3alluTa, 3a3eMJICHHE AJIEKTPOIPHOOPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHArpEBaTEIIbHbBIC puoOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAaHUKA.

11 KVIACC

Pa3nen 4. djekTpoanHaMHKA

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHAA UHOYKUUA

[loctrositHHbIE ~ MarHuThl. B3auMOJEMCTBHE  IOCTOSSHHBIX ~ MAarHUTOB.
MaruutHoe 1mone. Bekrtop marHuTHOM wuWHAYKUMH. [lpuHOmMn cyneprno3uuuu
MarHuTHBIX noJsied. JInHuM mMarHuTHOM HMHAYKIWU. KapThHa JWHWNA MarHUTHOM
WHJIYKIIUY TOJI TOCTOSIHHBIX MarHUTOB.

MarautHO€ mTOJ€ NOPOBOJHMKA C TOKOM. KapThHa JWMHUKA WHIYKIUHA
MarHUTHOTO TMOJIS NIMHHOTO MPSIMOTO ITPOBOJHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzaumoaeicTBue npoBOAHUKOB C
TOKOM.

Cuiia Amniepa, €€ MOJ1yJib U HalpaBJICHUE.

Cuua JlopeHiia, €€ MOAyJIb U HampaBJieHUE. [[BUKEHUE 3apsIKEHHON YaCTUILIbI
B OJHOPOJHOM MarHuTHOM Tosie. PabGora cuibl JlopeHma.

SIBieHne AIEKTPOMArHUTHOM WHAYKIMU. [IOTOK BekTOpa MarHMTHOU
WHIYKIUW. OJEKTPOJABWKYIIAS CHJa MHIAYKIMUA. 3aKOH D3JICKTPOMArHUTHOM
nHaykunu Oapanes.

BuxpeBoe snekTpuueckoe Mojie. ONEKTPOABMXKYIIAs CUjla HHAYKUUUA B
MIPOBOJIHUKE, IBUKYIIEMCA MOCTYNATEIbHO B OJJTHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuino Jlenna.

NHayKTUBHOCTh.  SIBJICHME CaMOMHIYKIMU. OJIEKTPOJBHXKYIIAs CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJIS KaTYIIKUA C TOKOM.

DNEeKTPOMarHuTHOE TOJIE.

TexHu4yeckrue yCTpOMCTBA W MPAKTUUYECKOE IIPUMEHEHHUE: TOCTOSHHBIC
MAarHuThl, JJIEKTPOMATrHUTHI, DJCKTPOJABUTATENIb, YCKOPUTEIM HJIEMEHTAPHBIX
YacTHll, UHAYKIIMOHHAS T1€Yb.



Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHHE BJIEKTPOHHOTO MyYKa MArHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TOJISL.

B3anmopericTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuia Amnepa.

JerictBue cuiibl JIopeHia Ha MOHBI 3JIEKTPOJIUTA.

SIBiieHME PIEKTPOMArHUTHOW UHIYKIUU.

[IpaBuino Jlenna.

3aBUCUMOCTD 3JIEKTPOABHXKYIIEH CUJIbI MHAYKIHUHU OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MTOTOKA.

SIBneHne CaMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomol

N3ydeHne MarauTHOIO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBHS MTOCTOSIHHOIO MarHUTa Ha PaMKy € TOKOM.

UccnenoBanue sBIEHUS 31EKTPOMAarHUTHON UHAYKIIUH.

Paznes S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHumHble KOJ1e0aHUA

Konebarenpuas  cucrema. (CB0OOOIHBIE  MEXaHHMYECKHE  KOJICOaHUS.
["apmonunueckue kosieOanus. [lepuon, vacrora, ammuuryaa u (aza KoieOaHUU.
[Ipy>kuHHBII MasTHUK. MaTemMaTU4eCKUid MasiTHUK. YpaBHEHHE TapMOHHYECKUX
koJsiebanuit. [IpeBpaliienre sHepruu Mpu rapMOHUYECKUX KOJICOAHUSX.

KonebarenbHplii koHTYp. CBOOOAHBIE 3JEKTPOMArHUTHbIE KOJEOaHUS B
UJCATbHOM KOJEeOATeTbHOM KOHType. AHAJIOTUS MEXAY MEXaHHUYECKUMHU U
ANEKTPOMArHUTHbIMU KoJeOanusimu. ®Popmyna TomcoHa. 3akOoH COXpaHEHHS
SHEPruu B UACATBHOM KO0JIEOATEIIbHOM KOHTYpE.

[IpencraBnenue o 3aTyXalMMUX KoJeOaHUSX. BbIHYX€HHbIE MEXaHUYECKUE
kojebanus. Pesonanc. BolHyX/I€HHbIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennblii  TOK. CuUHYCOMIOANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTIO TOKAa. AMIUINTYJHOE€ W JACUCTBYIOLIEE 3HAYEHHE CHJIBI TOKa M
HaANPSHKEHUS.

Tpancdopmatop. [IponsBoAcTBO, Mepeaadya U MOTPeOICHUE IIEKTPUIECCKOM
SHEPIUM. DKOJOTHYECKHUE PUCKHU IPU IPOU3BOJCTBE JIIEKTpO3HEprun. Kynmprypa
VCITOJIb30BAHUS DJIEKTPOIHEPTUH B TIOBCEIHEBHOM KU3HHU.

TexHu4yeckne ycTpoucTBa M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU JJIEKTpOIepenay.

Jlemoncmpayuu

HccnenoBanue mnapaMeTpoB KoJeOaTENbHOM CHUCTEMBbl (MPYXKUHHBIA WU
MaTeMaTU4YEeCKUN MasiTHUK).



Habmronenune 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BHIHYXKICHHBIX KOJIEOaHUH.

HabGmronenue pe3oHnanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuumiorpaMMsbl (3aBUCMMOCTH CUJIbI TOKA U HAIPSKEHUS] OT BPEMEHH ) JIJIst
AJIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu mOCIEAOBAaTEIbHOM COEIMHEHHM PE3UCTOPA, KaTYIIKU
WHYKTUBHOCTH M KOHJIEHCATOpa.

Mogenb JIUHUY 3JIEKTPOoNepeIayn.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH TIEPUOIAa MAIBIX KOJIEOAHU TPy3a Ha HUTH OT
JUTMHBI HUTU ¥ MacChl Tpy3a.

HccnenoBanue TMEpEeMEHHOTO TOKa B I[ENM W3 TOCIEI0BATEIBHO
COEIMHEHHBIX KOHIEHCATOPA, KAaTYILIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31€KmMpoMaAZHUMHbLE 60IHbL

Mexanuyeckue BOJIHBI, ycinoBHs pacnpocTpanHeHus. llepuon. CkopocThb
pacnpocTpaHeHusi U JJiMHa BOJHBI. [lomepeuHble M MPOJOJIbHBIE BOJIHBI.
NuTepdepenus u nudpakiims MeXxaHUIECKUX BOJH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSI U3IyYEHHUs 3JEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BexkropoB E, B, V B anekTpomaruutHoi BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPaXEHHUE, MPEIOMJICHHE, TOJISIpU3aIius, audpakiius,
unTepdepenims. CKOpoCcTh dIEKTPOMArHUTHBIX BOJIH.

[Ikana >MeKTPOMarHuTHBIX BOJH. [IpuMeHeHue 37eKTpOMarHuTHBIX BOJH B
TEXHHUKE U OBITY.

[MpuHIUIIBI paAMOCBA3M U TelleBUACHUS. Pannonokarus.

DNEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH CPEbI.

TexHu4yeckue yCTpoHCTBA W MPAKTUUECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAs [MAarHOCTUKA B TEXHUKE U MEIUIIMHE, panap,
paaronpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTpaHEHHE MOMEPEYHBIX U TIPOJOJIBHBIX BOJIH.

Konebmromeecst Teno Kak MCTOYHUK 3BYKA.

Habmronenue oTpakeHus U MpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHimu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmtonenue cBSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aAMIUIATYAOW H
4acTOTOM KoJieOaHuM.



HccnenoBanue CBOMCTB  3JIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUE,
MpeIOMIICHHE, TTOJISIpU3aIus, Tupaxiys, THTepepeHITHS.

Tema 3. Onmuka

['eomerpuueckas ontuka. lIpsMonnHENHOE pacnpoOCTpaHEHHE CBETa B
oxHopoaHou cpeae. JIyd cBera. TodedHbI HCTOYHHUK CBETA.

OTtpaxenue cBera. 3aKOHBI oTpakeHus cBera. [locTpoeHune n3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MIPEIIOMIICHUS cBeTa. AOCOIOTHBIN MMOKa3aTeNb
npenomieHus. llosHoe BHyTpeHHee oTpaxeHue. lIpenenpHblii yron MNOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceeta. CiioxHbIN cocTaB Oenoro ceera. LBer.

ColOuparompe W paccewBalolIue JIMH3BL. ToHkas JmH3a. DOKyCHOE
paccTosiHME W ONTHYeCKas cuia TOHKOM JuH3bl. [locTtpoenue m3oOpaxeHuii B
coOMparoInX U pacceuBarolux JuH3ax. opMyna TOHKOUN JIMH3BI. YBEIUYEHHE,
JlaBaeMoe JIMH30MH.

[Ipenesnbl I(PUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. HWaTepdepenmms cBera. KorepeHTHbIE HMCTOYHUKH.
VYcnoust HaOMIOEHUST MaKCUMYMOB W MHUHHMYMOB B HWHTEp(epeHIIMOHHON
KapTUHE OT JABYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hubpakuus ceeta. JudpakinumoHHas pemerka. Y ciaoBHe HAOIIOICHUS
[VIaBHBIX ~MAaKCUMyMOB TIpM MaJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHruueckrne yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: OYKH, JIyIa,
doToanmapaT, NPOEKIMOHHBIA amnmapar, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
ONTHKA, TU(PPaKITMOHHAS PEHIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsMoOIMHENHOE pPacOpOCTPAHEHUE, OTPAKEHUE U MPEIIOMIICHUE CBETA.
OnTuueckue npuoOopsI.

[lonHOE BHYTpEHHEE OTpakeHue. Mojenb CBETOBO1A.

HccnenoBanue cBOCTB M300pakeHU B JIMH3AX.

Mopenu MUKpOCKOIIa, TEIECKOMNa.

Hab6mronenue uarep pepeHIiuy cBeTa.

Hab6mronenue nudpakuum cBera.

HabGmronenue nucnepcun cBera.

[lomydyeHue cekTpa ¢ TOMOLIBIO IPU3MBI.

[Tonmydenue criekTpa ¢ IOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

Habmronenue nonsipusauu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHie pabomsl



N3mepenne nokazareist npeJoMIICHHUS CTEKJIA.
HccnenoBanue cBOCTB M300pakeHU B JIMH3AX.
Habmtonenue nqucnepcun cBeTa.

Pa3nen 6. OcHOBBI crieMAJILHOM TEOPUH OTHOCUTEJILHOCTH

['panuipl  PUMEHUMOCTHM  KJIACCMYECKOM  MeXxaHuku.  llocrymnatsl
CIICHMAIIBHOM TEOPUM OTHOCUTEIBHOCTA: HWHBAPUAHTHOCTH MOJIYJSA CKOPOCTH
CBETa B BaKyyMe, PUHIMI OTHOCUTEIIbHOCTH DWUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIECHUE BPEMEHU U COKpAIICHUE
JUTUHBL.

DHEpPrusi ¥ UMNYJIbC PEISATUBUCTCKOW YaCTHUIIBI.

CBsA3b MacChl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YAaCTULIBI. DHEPTHS
MTOKOSI.

Pa3nen 7. KanToBas pusuka

Tema 1. dnemenmot K6AHMOBOU ONMUKU

®ortonsl. opmyna [Inanka cBa3u sHEepTUM (HOTOHA C €TO YACTOTOM. DHEPTHS
U UMITyJbC (DOTOHA.

OtkpeiTe u uccaegoBanue horodddexra. Onbitel A. I'. CToneroBa. 3aK0HBI
dotorddexra. Ypasuenue DiHmreriHa ais Gororddexra. «KpacHas rpaHuiia»
dboTodrddekTa.

Jasnenue ceera. OnbiTel I1. H. JIeGenena.

XUMHUUYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA W MPAKTUYECKOE MpPUMEHEHHUE: (POTOAIEMEHT,
dboTomaTYNK, COTHEUHass Oarapesi, CBETOIHOI.

Jlemoncmpayuu

dotor(deKT Ha YyCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO poTodPdexTa.

Ceronuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopma mo paccesHuro o -4acTHIL.
[Inanerapnas moxens aroma. lloctymarel bopa. M3nydenune u morionieHue
(GOTOHOB TpU Tepexojie aToMa C OJIHOTO YPOBHS SHEPTHM Ha Jpyroi. Bumsl
cnekTpoB. CIIEKTp YpOBHEHN 3HEPTUM aTOMa BOJOPOA.

BomnHoBsie cBoricTBa yactull. Bonubl ne bpoins. KopryckynsapHo-BOJIHOBOM
JTyaTu3M.

CHOHTAHHOE U BBIHYXJEHHOE U3JTyYEHUE.

TexHuueckue yCTpONUCTBA M MPAKTUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIH
aHanu3 (CIEeKTPOCKOIT), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens omnbita Pesepdopna.

Omnpenenenue AJIMHBI BOJIHBI JIa3epa.

Habmronenve nuHeH4aThIX CIIEKTPOB U3TYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

Habmronenne nuHeiuaToro crekTpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKa3bIBAIOIINE CIOXHOCTh CTpoeHus sapa. OTKpbITHE
pamnoaktuBHOoCcTH.  OmbiTel  Pesepdopma 1o ompeneneHuto  cocTaBa
pagnoakTuBHOTO w3nydenus. CBoiictBa anb(da-, Oera-, ramMmma-mu3IydeHHs.
Briusinue paagnoakTUBHOCTH Ha KU BbBIE OPraHU3MBI.

OTtkpeiTHE TIpOoTOHA U HeWTpoHa. Hyknonnas mopnens siapa [eiizenOepra—
HBanenko. 3apsan sapa. MaccoBoe uncio siapa. M30Tomsl.

Anbda-pacnan. OJEKTPOHHBIA U TO3UTPOHHBIA Oera-pacman. [amma-
U3JIydeHue. 3aKOH PaJu0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B siipe. SlnepHsbie cuibl. JledekT Maccsl sapa.

S nepubie peakuuu. JlesieHue U CUHTE3 SIEP.

SAnepnsiii peaktop. TepMmosmepHbiii cuHTe3. [IpoOneMbl W MEpPCHIEKTHUBHI
AJIEPHOM YHEPTEeTUKU. DKOJIOTUYECKUE aCIIEKThI A1€PHON SHEPTETUKH.

DOnemMeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

MeTtoib1 HAOMIOIEHUS U PETUCTPAIIMN DJIIEMEHTAPHBIX YaCTHII.

OyHaameHTaIbHbIe B3auUMOAeHCTBHSA. EAMHCTBO Pu3nyeckoi KapTUHBI MUPA.

TexHrnueckre yCcTpouCTBa U NMPAKTUYECKOE ITPUMEHEHUE: JTI03UMETP, Kamepa
Bunbcona, simepHblil peaktop, aroMHas 6omoa.

Jlemoncmpayuu

CUY€TynK MOHU3HUPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

HccnenoBanue TpekoB 4acTuil (10 TOTOBBIM GoTorpadusim).

Pazaen 8. JiieMeHTBI aCTPOHOMUY U ACTPOGU3MKH

Oranbl pa3BUTHA acTpoHOMHUH. [IpuKIIamHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bug 3Bé3nHoro Heba. CosBe3nusi, SpKue 3BE3/IbI, IJIAHETHI, UX BUIUMOE
JBUKECHHE.

ConHeynas cucrema.

Connne. Conneunass akTUBHOCTh. Mcrounuk sHeprun ConHia U 3BE3.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMmma «CHEeKTpallbHbIM Kjacc —
CBETUMOCTBY». 3BE3/bl TNIABHOM NOCIEAOBATEIBHOCTU. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3] IJIaBHOW NOCIEN0BaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHbBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Botounu CollHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunbiii Iyt — Hama I'anaktuka. Ilonoxxenue u apuwkeHue CoJiHIIA B
[Mamaktuke. Tunsl ranaktuk. Paguoranaktuku u kBa3zapel. YEpHbBIE OBIPHI B SIpax
TaJIaKTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa60m1a. Pazberanue rajakTHk.
Teopust bonbsuioro B3peiBa. PenukroBoe usnydeHue.

MacmrabHas ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUMU.

Yuenuuecxue nabnooenus

Habmtonenns HEBOOPYXEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMITHIOTEPHBIX
MPWIOKCHUN 711 ONIPEICTICHUS TTOJIOKEHHSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be3Ausi CEeBEpHOTO MONYLIAPUS U SIPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlyasl, mianer, Mieunoro [lyTu.

O6o0maromniee NOBTOPEHNE

Ponp Qusnkun u acTpoHOMHHM B DKOHOMHYECKOH, TEXHOJOTHYECKOM,
COIIMAIILHOM M 3TUYECKOU chepax NesTeNbHOCTH YEJIOBEKa, POJIb U MECTO (U3HKHU
¥ aCTPOHOMUU B COBPEMEHHOW HAyYHOUW KapTHUHE MUPA, POJIb (PU3UUECKON TEOpHUH
B (GOpPMHUpPOBAHUHU TPEJCTABICHUN O (U3HUECKOW KapTUHE MHpPa, MECTO
dbu3nyueckor KapTUHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEJICTABIICHUIN O MPUPOJIE.

MexnpeamMerHblie CBA3U

M3yuenne kypca gusuku 6azoBoro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YU4ETOM COJIEPKATENBHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHKH,
OMOJIOTHH, XUMHH, TeoTpapuu U TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C W3yYEHHEM METOJIOB HAY4YHOTO
MO3HAHUS: SIBIEHUE, HAYyYHbIH (akT, rumores3a, (u3Myeckas BETUYMHA, 3aKOH,
Teopus, HAOJIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIETh, U3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CHHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXIECTBO, BEKTOPbl MU MX IPOEKIMU HA OCHU KOOPAUHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTApHBIX (DYHKIMM, TpPHU3HAKH TMOAO00MS TPEYroJbHUKOB,
oTpeieNieHr e IIOMIAIU TUIOCKUX (puryp u 00bEMa Tel.

buonoeusa: »snekTpuueckue SABIECHUS B JKMBOM MpUPOJE, KoJeOaTelbHbIC
JBU)KCHUSL B )KUBOU MPUPOJIE, ONITUUECKUE SBJICHUS B )KUBOW NPUPOJE, ACHCTBUE
paauanuy Ha KUBbIE OPTraHU3MBbI.

Xumus: CTPOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKast CTPYKTYpa TBEPABIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CIEKTPaIbHBIN
aHaus.



l'eoepagpusi:  MarHUTHBIE TIOJFOCA 3€MJIM, 3aJIe)Kd MArHUTHBIX DY/,
dboTochEMKA 3eMHOM ITOBEPXHOCTH, IIPEACKAa3aHUE 3eMIICTPSICCHUM.

Texnonoeus: JMHUAM DIIEKTPOINEpEIady, TEHEPATOpP MEPEMEHHOIO TOKa,
AJIEKTPOJABUTATENb, WHIYKIHOHHAS TM€4Yb, paaap, paauoNpUEMHHUK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, MPOCKIIMOHHBIA ammapar, BOJOKOHHAs ONTHKA,
cosiHe4Hast Oarapes.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIETI'O OBPA3OBAHUA

OcBoenue yuyeOHOro mpemMera «®du3rka» Ha YpOBHE CPEIHETO OOIIETro
obOpaszoBaHus (0a30BBIH YPOBEHB) JOKHO OOECIICUUTh JTOCTHIKEHHUE CICTYIOITUX
JUYHOCTHBIX, METAIIPEIMETHBIX M IIPEAMETHBIX 00pa30BaTEIbHBIX PE3yIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE PE3yNIbTaThl OCBOEHUSI yueOHOro npeamera «Du3nKay JT0JKHbBI
OTpakaThb TOTOBHOCTh U CHOCOOHOCTh OOYYarouIuXxcsi PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMi, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOLIUX
TPaJMLIIMOHHBIM LEHHOCTSIM POCCUUCKOTO OOIIEeCTBa, PaCHIMPEHUE KU3ZHEHHOTO
OTbITAa U OMbITA JAEATEILHOCTH B MPOIIECCEe peai3allii OCHOBHBIX HaIPaBIICHUM
BOCIUTATENIbHON JESITENbHOCTH, B TOM YHCIIE B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(OpMHUPOBAHHOCTH TPAKITAHCKON MO3UIIMK 00YJaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIECTBA;

OPUHATHE  TPAJUWLUHUOHHBIX  OOIIEYEIIOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKpaTUYECKUX 1IEHHOCTEMH;

TOTOBHOCTh BECTM COBMECTHYIO AESITENbHOCTh B MHTEpPECaX TIPa’KJIaHCKOTO
o0l1ecTBa, y4aCTBOBATh B CAMOYIIPABIEHUU B 00pa30BaTENbHON OpraHu3aluiy;

yYMEHHE B3aUMOJIEHCTBOBATh C COIIMATbHBIMU HHCTUTYTAMHU B COOTBETCTBUU C
uX QYHKIMSMU U Ha3HAYCHUEM;

TOTOBHOCTb K TYMAaHUTApPHOU U BOJIOHTEPCKOMN JEATENbHOCTH;

2) NAaTPUOTHYECKOTO BOCTIUTAHUS

c(OpMUPOBAHHOCTh poccuiickoi IpaKIaHCKON UJECHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYAAPCTBEHHBIM CHUMBOJIaM, JOCTHIKEHUSAM
POCCUIMCKUX YUEHBIX B 00J1aCTH (DPU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

c(OpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO IMOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYallUI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh Ha MOPaAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE B
JEATENBHOCTHA YUYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIa/la B MOCTPOCHHUE YCTOMUMUBOTO OYAYIIEro;

4) 3cTeTHYeCKOT0 BOCIIUTAHMS :

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsl 3CTETUKY HAyYHOTO TBOPUYECTBA,
pUCyIIeTo GU3NUECKON HAYKE;



5) TPy10BOT0 BOCIIMTAHUS:

WHTEPEC K paznu4HbiM cdepaM mpoeCcCHOHATLHON NESITebHOCTH, B TOM
YHCIIEe CBSI3aHHBIM C (PU3MKOM U TEXHUKON, YMEHHE COBEPIIIaTh OCO3HAHHBIN BHIOOP
Oynymiel nmpodeccuu U peaan30BpIBaTh COOCTBEHHBIC KU3HCHHBIC TIIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPa30BaHUIO B 00JIACTH
(bU3UKY HA TIPOTSKEHUH BCEH KU3HU;

6) 9KOJIOrM4eCKOro BOCIIUTAHUSA:

c(OpPMHUPOBAHHOCTH IKOJOTUYECKON KYIbTYPHl, OCO3HAHHUE TJI0OATBLHOTO
XapakTepa HKOJOTUIECKUX TTPOOIIeM;

TUIAHUPOBAHUE U OCYIIECTBIIEHHUE JCUCTBUN B OKPYXKAIOIIEH CPElIe HA OCHOBE
3HaHUS LEJIEH YCTOMUYUBOTO PA3BUTHS YEIIOBEUYECTBA,

pacIIMpPEeHUE OIbITa ACSITEIbHOCTH H3KOJIOTMYECKON HAMpaBII€eHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUM 10 (PHU3UKE;

7) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HU3HUECKON HAYKH;

OCO3HAaHUE IIEHHOCTUM HAy4YHOM JESATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHHs  (U3UKK  OCYIICCTBIISITH  MPOEKTHYIO W HCCIE0BATEIbCKYIO
NEeSATENbHOCTh UHAUBUAYAIILHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIe AelcTBUSA
Ba3oBble jioruueckue eiicTBUA:
CaMOCTOSITEIPHO  (OPMYIUPOBATh M aKTYalM3WpPOBaTh  MpoOiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTNpENeNsATh eI JeSITeNbHOCTH, 3aJaBaTh MMapamMeTpbl U KPUTEPUH UX
JOCTH)KCHHUS,
BBISIBIISITH ~ 3aKOHOMEPHOCTH U TMPOTHUBOPEUHST B PaccMaTpUBAEMBIX
$u3nYECKNX SABICHUSIX;
pa3pabaTbiBaTh IUIAaH PEUICHHUS MPOOJEMBbI ¢ YYETOM aHaIM3a UMEIOUIUXCS
MaTepUAIbHBIX U HEMAaTePUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTUBHI B 1€ TEIHHOCTh, OI[EHUBATh COOTBETCTBUE PE3YIHTATOB
IEJISIM, OIICHUBATh PUCKH MOCIIECTBUH 1€ATEIbHOCTH;
KOOPJMHHUPOBaTh W  BBINONHATH PabOTy B  YCIOBUSAX  PEATBHOTO,
BUPTYAJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHHE MIPH PEIICHUH )KU3HEHHBIX MPOOIIEM.
Ba3oBble ucciienoBarenbckue AeiicTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIIOUEBBIMH MOHITHSIMH W METOAAMHU
(u3HUECKON HAYKU;



BJIQ/ICTh HAaBBIKAMH Y4EOHO-MCCIIEI0BATENbCKOM U TIPOCKTHOM JEATEeIHbHOCTH
B 005acTi (PU3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TIOMCKY
METOJIOB PEMICHUs 3a7a4 (PU3NYECKOrO COJEp KaHUs, MPUMEHEHUIO Pa3IUYHBIX
METOJIOB TIO3HAHUS;

BJIQJICTh BHUJAMH JCSATEIPHOCTA TIO TOJYYEHUIO HOBOTO 3HAHHS, €T0
WHTEpIIpETallui, MPeoOpa3OBaHUI0 W TMPUMEHEHUI0 B PA3IUYHBIX YYEOHBIX
CUTYallUAX, B TOM YU CJIE TIPU CO3/IaHUU YUEOHBIX MPOCKTOB B 00JaCTH (HU3HKY;

BBISIBIISITh  TIPUYMHHO-CJICJICTBEHHBIC CBSI3M W aKTyaJlU3UpOBaTh 3ajaudy,
BBIJIBUTATh TUIIOTE3y €€ pEIIeHMs, HAXOAUTh apryMEHTHI IS JOKa3aTelbCTBa
CBOMX YTBEPKIICHUIA, 3a]1aBaTh MapaMeTPhbl K KPUTEPUU PEILICHNUS,

aHAIM3MPOBATh TIOJYYCHHBIE B XOJE PpEUICHUS 3aJa4d  Pe3yJabTaThl,
KPUTHUYECKU OIIEHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a7aud B 00pa30BaTEIbHOU
JESITEIbHOCTH, B TOM YUCIIE TIPU U3y4YeHUU QUBHKU;

JIaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh TMEPEHOCHTh 3HaHUS 1O (U3MKE B TPAKTUYECKYIO 00IacTh
KU3ZHEJCATEIHbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE HJICH, IIPEIaraTh OPUTHHAIbHBIE TIOIXO/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 331a4H, TOTYCKAIOIUE AThbTEPHATUBHbBIC PEIICHHUS.

Pabora ¢ nunpopmanmueii:

BJIQJICTh HABBIKAMU TOJydeHUs MH(pOpMaIuu (U3HUECKOTO COACpKaHUS U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHHO OCYIIECTBIATh TOUCK, aHAJU3,
CUCTEMaTH3aIllMI0 W HMHTEPHpETAlui0 UHGOPMAIMK Pa3IU4YHBIX BHJIOB U (HopM
MIPE/ICTABICHUS;

OILICHUBATh JI0CTOBEPHOCTH MH(DOPMAITUH;

UCIIOJIb30BaTh  CpeACcTBa HMHGOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX
3a1a4 ¢ CcOoONMIoJicHuEeM TpeOOBaHMKM DPrOHOMHUKH, TEXHHKH O€30IacHOCTH,
THUTUEHBI, PECypcOCOEpPEKEHHs, TIPABOBBIX U  ATUYECKUX HOPM, HOPM
nH(popMaIIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHl (DU3UUYECKOTO COJEpKaHUS B PA3IMUHBIX (QopMarax c
y4€TOM Ha3Ha4YeHUs MHGOPMAIIMH U 1IeJIEBON ayJAUTOPUH, BHIOMPAs ONTUMAIbHYIO
dbopMy npecTaBIeHUs U BU3yalIU3aIlHH.

KoMMyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE el CTBHSA:
OCYILECTBIISATh OOLIEHME Ha YpoKax (U3MKM U BO BHE-YpPOUHOMU
NEATENbHOCTH;



pacrio3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyallud M  CMATYAThH
KOH(DITUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHJWBUAYaJIbHOM
paboTHI;

BBIOMpATh TEMATUKy M METOJbl COBMECTHBIX ICHCTBUN C Y4ETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH Ka)JIOTO WIEHA KOJUIEKTHBA,;

NpPUHUMATh €I COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH W
KOOPJAWMHHUPOBATh JEHUCTBHUS MO €€ JOCTHKECHHUIO: COCTABJISATH IUIAH JICHCTBHM,
pacnpenensTh poiau ¢ y4ETOM MHEHHM YYaCTHHUKOB, OOCYXKIAaTh PE3YJIbTaThl
COBMECTHOM PabOTHI;

OLICHMBaTh KayeCTBO CBOEr0 BKJIaJa W KaXIOr0 YyYaCTHHKAa KOMAaHIbl B
oOmuii pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TMPOEKThI, OIEHWBATh HJEH C TO3UINU HOBU3HBI,
OPUTMHAJILHOCTHU, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISATh O3UTUBHOE CTPATETMYECKOE IIOBEACHUE B PA3TUUYHBIX
CUTYaIUAX, IPOSBIATH TBOPUECTBO U BOOOPaKEHUE, OBITh HHUITUATHBHBIM.

PeryasiTuBHble YHHUBepcaibHbIe YueOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEILHO OCYIIECTBIISITh MO3HABATENbHYIO JAEATEIbHOCTh B 00NacTH
(GU3MKK W aCTPOHOMMH, BBISBIATH MpPOOJEMBbl, CTaBUTb MU (POPMYIHPOBATH
COOCTBEHHBIC 334U,

CaMOCTOSITEIbHO COCTaBIIATh IUIAaH PEUIEHUS PACUETHBIX M KaYeCTBEHHBIX
3ajJa4, IJIaH BBIMIOJIHEHUS PAKTUYECKON paboThl C Y4ETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEHU;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;

JieNlaTh  OCO3HAHHBIA BBIOOP, ApryMEeHTHUPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTD 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CocoOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3PYIMLIMUA B 00JacTH
(U3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBINA YPOBEHD.

CaMOKOHTPOJIb, SMOLIMOHAJILHBIN HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYalIUSIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YNIHTATOB LIEJISIM;

BJQJI€Th  HABbIKAMHM  IIO3HABaTENbHOM  pediiekcMM  Kak  OCO3HaHHUA
COBEpUIAEMBIX JEHCTBUA U MBICIHUTEIbHBIX TMPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMU;



UCTIOJIh30BaTh MPUEMBI peICKCUU TS OIEHKH CHUTYAllld, BEIOOpA BEPHOTO
pElICHNS;

yMETh OIICHHBATh PHUCKH W CBOCBPEMEHHO TNPWHUMATh PEHICHUS IO WX
CHU)KCHHUIO;

NPUHAMATh MOTHBBI ¥ apryMEHTBHI JAPYTUX IPH aHAIHM3E pPe3yIbTaToOB
NESITENIbHOCTH;

IPUHUMATH ce0s1, TOHUMAasi CBOM HEJIOCTATKH U JJOCTOUHCTBA;

NPUHAMATh MOTHUBBI WM apryMEHTBHI JPYTUX IIPH aHAIHW3E pPe3yJIbTaToOB
NESITENIbHOCTH;

NpHU3HABATh CBOE MPABO ¥ MMPABO JPYIMX Ha OIMTHOKH.

B mporiecce moCTMKEHUS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI
no (Qu3MKe s YpPOBHS CpENHEro oOIero oOpa3oBaHUsA Yy OOyJaroIIuXcs
COBEpIIEHCTBYETCS HYMOITMOHATILHBIN UHTEIJICKT, TP e ATOJIATAFOTIIHIA
chOpMHUPOBAHHOCT:

CaMOCO3HaHHs, BKITFOUYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHATIBLHOE
COCTOSTHUE, BUJICTh HAIlpaBICHUS pPa3BUTHS COOCTBEHHON dMOIIMOHAILHOUN cephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBaHUS, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MNPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
IMOIMOHAILHBIM U3MEHEHHSIM H MTPOSIBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIUH, BKJIIOYAIOIICH CTPEMJICHUE K JOCTHIKCHHUIO IEITU U
ycrexy, ONTHMH3M, WHHUIMATHBHOCTh, YMEHHUE JICHCTBOBATh HMCXOJS W3 CBOMX
BO3MO>KHOCTEM;

HMIIATUH, BKJIIOYAIOIIEH CTIIOCOOHOCTh TOHUMATh SMOIMOHAIIBHOE COCTOSTHUE
IpYyTUX, YYUTBIBATH €r0 TPU OCYIISCTBICHHH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COMIEPEKUBAHUIO;

COITMATBHBIX HABBIKOB, BKJIFOYAIOIIHUX CIIOCOOHOCTh BBICTPANBATh OTHOIIICHUS
C IPYTHMH JIIOJIbMH, 3a00THTHCSI, TPOSIBIIATH HHTEPEC M pa3periarh KOHMOIUKTHI.

INPEJIMETHBIE PE3YJIBTATbHI

K koHmy oOywenuss B 10 kiacce mperMeTHble pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaKaTh C(HOPMUPOBAHHOCTD Y OO yUArOIINXCA YMEHUI:

JEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOM HAy4YHOM KAPTUHBI MHUpPA, B Pa3BUTHUM COBPEMEHHOM TEXHHUKU M
TEXHOJIOTHH, B IPAKTUYECKOMN AEATEIbHOCTH JIIOJICH;

YUUTBHIBATh TPaHMIBl TNPUMEHEHHS HW3YYEHHBIX (QPU3NYECKHX MOJEIIEH:
MaTepuagbHas TOYKa, MHEpLHAIbHAs CHCTeMa OTCU€Ta, a0CONIOTHO TBEPIOE TEIO,
WJICATIbHBIN Ta3, MOJIEIN CTPOEHUS Ta30B, XKUAKOCTEN W TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKUIN 3apsij IPH pelieHnH (PU3MUecKuX 3a1ad;



pacrno3HaBath (pU3MYECKUE SBJICHUS (MPOIECCh) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHS BEIECTBA U
ANEKTPOJMHAMUKU:  PAaBHOMEPHOE U  PABHOYCKOPEHHOE  MOPSIMOJMHEHHOE
JIBUKEHUE, CBOOOJHOE TaJ€HUE Tel, JBWKEHHE [0 OKPYKHOCTH, HWHEPIUS,
B3auMoJieiicTBre Tel, nuddy3usi, OpOYHOBCKOE IBHKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPJBIX TeIl, U3MEHEHNE 00BEMa TeJl IPU HArpeBaHUU (OXJIAXKICHHH ), TETLIOBOE
paBHOBECHE, UCIApPEHUE, KOHACHCAIWs, IUIABIEHUE, KPUCTAUIM3AlUs, KUIICHUE,
BJIQYKHOCTh BO3/yXa, MOBBILIECHNUE JaBICHUS I'a3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocyle, CBsS3b MEXAYy IMapaMeTpaMH COCTOSHUSI Tra3a B H30Mpolieccax,
AIIEKTPU3ALIMS TEN, B3aUMOJICHCTBUE 3apsI/IOB;

ONMCHIBATh MEXAHUYECKOE IBUKEHUE, MCTIONB3yd (PU3NUECKUE BEIUYHHBIL:
KOOpAWHATa, IMYyTh, IEPEMEIIEHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHuia,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPTUsl, NOTCHIMAaIbHAas 3HEPrus, MeXaHU4decKas
paboTa, MEXaHMYECKas MOIIHOCTh; NPU ONHCAaHUU MPABWIBHO TPAKTOBAThH
(bu3MUeCKHi CMBICT HCIOIb3YEMbIX BEIWYUH, MX OOO3HAYEHUS U CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BETUYUHY C JIPYTUMH
BEJIMYMHAMU,;

ONMUCHIBaTh H3YyYEHHbIC TEIUIOBBIE CBOWMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCTIONIb3Yys (U3NYECKHe BETUYHMHBI: JaBIIEHWE Ta3a, TEeMIeparypa, CpeIHss
KMHETUYECKass SHEPrUsl XaOTUUYECKOTO JBUKEHHUS MOJIEKYJ, CpEIHEKBaJIpaTUYHAas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsSI JHEprusi, pabora rasa,
KOO (PUIIMEHT TOJIE3HOTO JEUCTBHSI TEIJIOBOTO JIBUTATeNsl; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICT HCHOJIb3YEMbIX BEIHYMH, UX
0003HAaYeHUS] ¥ EIUHUIIBI, HaXoAuTh (GOPMYJbI, CBS3BIBAIONIME JTAHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETMYMHAM;

OMUCHIBaTh U3YUYECHHBIE SJIEKTPUUECKHE CBOIICTBA BEIIECTBA U DJIEKTPUUECKUE
sBIIEHUA (TPOIECCHI), UCTIONB3Yyd (U3UUECKUE BEIMYUHBL: DJIEKTPUUECKUMA 3apsi,
AIIEKTPUYECKOE T0JI€, HAMPSKEHHOCTh MOJIsA, MOTEHIMAN, Pa3HOCTh MOTEHIIUAJIOB;
IpU OMHCAHUM TIPABWILHO TPAKTOBaTh (PU3UYECKUN CMBICT HCHOIb3YEMbIX
BEJIMYMH, WX OOO3HAYEHUS W EIUHUIIbI; YKa3biBaThb (POPMYIbBI, CBS3BIBAIOIINE
JTaHHYI0 (U3UYECKYIO BEIMYMHY C IPYTUMU BETUINHAMU;

aHAJIM3UPOBATh (PU3MYECKUE TMPOIIECCHl U SIBICHUS, UCIONIb3YysS (PU3NYECKUE
3aKOHBI U MPUHIUIIBI: 3aKOH BcemupHoro TaroteHus, I, 11 u 1l 3akons HeroToHa,
3aKOH COXPaHEHUsI MEXaHWYECKOM DSHEPTUM, 3aKOH COXPAHEHUs MMITYJIbCa,
NPUHLUI CYNEPHNO3UIIMU CUJI, MPUHIMI PABHOIPABUS HHEPUUAIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJIIPHO-KMHETUUECKYI0 TEOPHUI0 CTPOEHHUSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEAHEN KMHETUYECKOW HEPruu TEIIOBOTO JABUKEHUS MOJIEKYII C
a0COJIFOTHOM TeMIIepaTypoil, IEPBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHHUS
AIEKTPUYECKOTO 3apsina, 3akoH KynoHa, mpu 3TOM pa3ivyaTh CIOBECHYIO



bOpMyIMPOBKY 3aKOHA, €T0 MATEeMAaTHYE€CKOE BBIPAKEHUE M YCIOBUS (TPaHUIBI,
00J1acTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPHUHIUIIBI JCUCTBHS  MallluH, NpUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBUSA MX O€30MaCHOTO HMCIOJb30BAHUS B
MMOBCEJHECBHOM JKU3HHU,

BBITIOJIHATD OKCIIEPUMEHTHI IO HCCIEOBAHUIO (DU3UYECKUX SIBICHUU W
MPOLIECCOB C KCMOJIB30BAaHUEM TPSIMBIX W KOCBEHHBIX M3MEPEHUH, MpU STOM
dbopmynupoBaTh TpobJeMy/3ajgady W TUIOTE3y Yy4eOHOro IKCIIEPUMEHTA,
coOuparh YCTaHOBKY U3 TMPEIOKEHHOTO O00O0pYyIOBaHUS, MPOBOJIUTH OIBIT U
dbopMynHpoOBaTH BHIBOJIBL;

OCYILIECTBIIATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUsT GU3HMUECKUX BEIIUYUH, MPU
TOM BBIOMPATh ONTHUMAIBHBIM CIOCOO WM3MEPEHHsS] U HCIOIh30BATh H3BECTHHIC
METO/Ibl OLIEHKU MOTPEITHOCTEN U3MEDP CHUM;

UCCIIEIOBAaTh  3aBUCUMOCTH  MEXAYy (U3MYECKUMH  BEIMYMHAMH  C
UCIOJIb30BAHUEM TMPSIMBIX W3MEPEHHM, TMPH ATOM KOHCTPYHUPOBATh YCTaHOBKY,
buKkcupoBaTh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEIUYUH B
BUJIe TaOIUI] ¥ TpadUKOB, Ie7IaTh BEIBOJIBI IO PE3YJIbTaTaM UCCIICI0OBAHUS;

coOmofaTh mpaBuia 0€30MacHOTO TPyAa MPHU MPOBEACHUU MCCIIEI0BaHUN B
pamMKax y4eOHOTO JKCIEePUMEHTa, Yy4eOHO-HCCIENOBATEIbCKON M MPOEKTHOU
JESITEIbHOCTU C WCIOJIb30BAHWEM W3MEPHUTENbHBIX YCTPOMCTB M J1A0OPaTOPHOTO
000py10BaHHUS;

pemiatb pacy€THbIe 3a7auyd C SBHO 3aJaHHOW (U3MYECKONW MOJEIbIO,
UCTOJIBb3Ysl (PM3UYECKHE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIW3a YCIOBUS 3aa4H
BbIOMpATh (DU3UYECKYIO MOJIENb, BBIACTATh (DU3MUECKHE BETUYUHBI U (HOPMYIIBI,
HEOOXOo/IMMbIe ISl €€ pelleHus, MPOBOAUTH Pacdy€Thl M OICHUBATH PEaTbHOCTh
MOJIYY€HHOTO 3HAYCHUS (PU3NYECKON BEITUYHUHBL;

peniarh Ka4eCTBEHHBIE 3a/1a4: BHICTPAUBATh JJOTUUECKH HEMPOTHUBOPEUUBYIO
IENOYKY PACCYXICHUU C OMOpOM HAa M3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKUE SIBICHUS,

UCIONIb30BaTh ~ MPU  pEIIeHHH  y4eOHBIX  3aJad  COBpPEMEHHBIEC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIpe/ICTaBIeHUs] Y4eOHOM M HAyYHO-TIOMYASpPHOM MH(POPMALIUU, MTOTYIECHHOU U3
PA3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATM3UPOBATH MOJIy4aeMyt0 HHPOPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKu, OOBSICHEHHWE IMPOIIECCOB OKPYXKAIOIIET0O MHpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KU3HH
JuIsi o0ecriedeHnsi 6€30MacHOCTH MPU OOpalleHUH ¢ TPUOOpaMu M TEXHUYECKUMU



YCTPOMCTBaMU, IS COXpPaHEHUS 3I0POBbS U COONIOACHHSI HOPM JKOJIOTUYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpyNIe C BBHIIOJHEHUEM PA3IMYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIbBI, PANMOHATBLHO PACIPEALTSITh OOS3aHHOCTU W
IJIAHUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX CUTYalUSIX, aJ€KBATHO OLEHUBATh
BKJIAJ] K&KJAOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCCMaTPUBAEMOM TTPOOIIEMBI.

K konmy obOydyenuss B 11 kJjacce mpenMeTHbIe pe3yiabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPpaKaTh CHOPMUPOBAHHOCTD Y OO yUAIOIINXCS YMEHHI:

JIEMOHCTPUPOBATh HA MPHUMEPAX poJib U MeCcTo (PU3uKu B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHUHBI MHUpPA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B MPAKTUYECKOW JACSITEIBHOCTH JIFOACH, LEJIOCTHOCTh M E€IMHCTBO
bu3nuecKon KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBI TMPUMEHEHHS W3YYEHHBIX (PU3NYECKUX MOJIeneit:
TOYEYHBIN JEKTPUUECKUM 3apsi, Jyd CBETA, TOUEUHBIM UCTOYHUK CBETA, sIACpHAas
MOJIETIb aTOMa, HYKJIOHHAsh MOJIeJIh aTOMHOTO siipa MPH pEelIeHUH (PU3NYECKUX
3a/1ay;

pacrno3HaBath (pU3MYECKUE SBJICHUS (MPOIECCh) U OOBICHITH UX HA OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKHN U KBAaHTOBOW (DU3UKH: DJIEKTPUUECKAsi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUUYECKOE, MAarHUTHOE JIEWCTBHUS TOKA, B3aUMOJICHCTBHUE
MAarHuTOB, OJJEKTPOMAarHWTHAas WHAYKIUS, JIEMCTBME€ MAarHUTHOTO IO Ha
MPOBOJHUK C TOKOM W JABWIKYIIMMCS 3apsiji, JIEKTPOMArHUTHBIC KOJICOAHUS H
BOJIHBI, MPSIMOJIMHEMHOE paCIpOCTPAaHEHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
unTepdepennus, audpakiys W MOJSpU3allds CBETa, JUCIEPCUS CBETa,
doToanekTpraeckuii 3pdekt (hotorddeKT), cBeTOBOE MaBlIeHHE, BOZHUKHOBEHHUE
JMHEWYATOTO CIEKTpa aroMa BOAOPOJA, €CTECTBEHHAas M HUCKYCCTBEHHas

PaaOaKTUBHOCTD;
ONMUCHIBaTh HM3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MATHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYI0  MPOBOAUMOCTh  PA3NIMYHBIX  Cped) |

AJIEKTPOMArHUTHBIC SIBJICHUS (IPOILIECCHI), HCIONB3YS (U3MUECKUE BEITUYUHBI:
DIEKTPUYECKUM 3apsll, CUJIa TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIIAs cuiia, paboTa TOKa,
WHIYKIWS MarHuTHOro moiisl, cuia Awmrmepa, cuia JlopeHna, WHAYKTUBHOCTH
KaTYyIIKHA, DHEPrUsl AJIEKTPUYECKOTO0 M MATrHUTHOTO IIOJIE€H, NEPUOJ M 4YacToTa
KojiebaHuii B KoJjiebaTelnbHOM KOHTYpe, 3apsj] W Cuila TOKa B IMpoIecce
TAPMOHUYECKUX DJICKTPOMAarHUTHBIX KoJieOaHWi, (OKYCHOE pPACCTOSIHUE U
ONTHYECKAs CWJIa JIMH3bI, MPU ONMWCAHUU TPABUIHHO TPAKTOBATh (PU3UYECKHI
CMBICII HCIOJIb3YEeMbIX BEIUYMH, HMX OOO3HAUCHHS U EAWHHIIBI, YKa3bIBaTh
dbopMyInbl, CBSI3BIBAIOIIME JIAaHHYIO (QU3MYECKYI0 BEIUYHHY C JAPYTUMH
BEJIMYMHAMU,;



OMUCHIBATh M3YYEHHbIE KBAaHTOBbIE SBJICHUS U MPOLIECCHI, MCHOJIb3Ys
¢dbusnyueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETa, PHEPTUS M UMITYJIHC (HOTOHA, TIEPHO/T MTOTypacnaja, YHEPTUS CBA3U
aTOMHBIX Sifiep, TpPH ONHMCAHWUHM TPABUIHHO TPAKTOBATh (U3MYECKUN CMBICT
UCIOJIb3YEeMbIX BEITUYMH, WX OOO3HAUYEHHUS W EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3BIBAIONIME JAHHYIO (U3UYECKYI0 BEIUYMHY C JPYTUMU BEJIMYWHAMH,
BBIYHCIISATh 3HAUYECHUE (DU3UUECKON BEIIMUMHBI;

aHAJIM3UPOBATh (PU3MYECKHE TMPOIECCHl U SIBIICHUS, UCTONB3yS (PU3NUYecKue
3aKOHBI U MPUHIMIBL: 3aK0H OMa, 3aKOHBI MOCIEA0BATEIbHOTO U MapauieIbHOTO
COCAMHEHHS ITPOBOJHUKOB, 3aKOH Jxoyis—JleHna, 3aKOH 3IEKTPOMAarHUTHOU
WHYKIWH, 3aKOH NPSIMOJIMHEHHOTO paclpOCTPaHEHHUsI CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHUE DuHIITENWHa s GorodddekTa,
3aKOH COXPAHEHUSI SHEPTUH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHHs] MacCOBOTO 4HCIa, MOCTyJarsl bopa,
3aKOH PaJIMOaKTUBHOTO PACIajia, MPU STOM PaziudaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTHYeCKOE BBIPAXKEHHUE U YCIOBUSA (TpaHHIlbl, 007acTH)
MPUMEHHUMOCTH;

ONpENENATh HApaBJIECHUE BEKTOPA UHAYKIIUM MAarHUTHOTO TOJIs1 POBOIHUKA
C TOKOM, cuiibl AMrnepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO37aBA€MOE IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATD OKCIIEPUMEHTHI M0 HCCIENOBAHUI0 (DU3UYECKUX SIBICHUU W
MPOILIECCOB C HCIHOJIb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEPEHMIl: MpPU STOM
dbopmynupoBaTh TpobjeMy/3amady W TUIOTE3y Yy4eOHOro JKCIIEPUMEHTA,
coOuparh YCTaHOBKY U3 MPEUIOKEHHOTO OO0OpYIOBaHUS, IMPOBOJUTH OMbBIT U
dbopMynHpoOBaTH BHIBOJIBL;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC M3MEpPEHUsT (U3HUECKUX BEIUYUH, MPU
TOM BBIOMPATh ONTUMAIBHBIM CIIOCOO M3MEPEHHs] U HCIOIb30BATh W3BECTHBIE
METO/Ibl OLIEHKU MOTPEITHOCTEN U3MEDP CHUM;

UCCIIEIOBAaTh 3aBUCHUMOCTA (DU3MUECKMX BEJIMYMH C HCIOJIb30BaHUEM
OPSIMBIX HM3MEPEHUIl: MPU HSTOM KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHOW 3aBUCUMOCTH (U3MUECKUX BEIMYMUH B BUJIE TAOIUI U
rpaduKoB, J1eJ1aTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEeIOBAHNUS,

coOofaTh mpaBuia 0€30MacHOTO TPyAa MPH MPOBEIACHUM MCCIEIOBAHUN B
pamMKax y4eOHOTO JKCIEePUMEHTa, y4eOHO-HCCIENOBATEIbCKON U MPOEKTHOU
JESITEIbHOCTH C MCIOJIb30BAHUEM W3MEPHUTENBbHBIX YCTPOUCTB M J1A0OpaTOPHOTO
000py10BaHHUS;

pemiatb pacy€THble 3a7adyd C SBHO 3aJaHHOW (PU3MYECKOW MOJEIbIO,
UCTOJIBb3Ysl (PM3UYECKUE 3aKOHbBI U MPUHIIUIBI, HA OCHOBE aHAIN3a YCIOBUS 33Ja4u



BBIOMpATh (HU3UYECKYIO MOJIENb, BBIICTATh (DU3MYECKHUE BETUYUHBI U (HOPMYIIBI,
HEOOXOoMMMBbIe ISl €€ peIlleHUs, MPOBOJAUTH PACUYEThl W OIIEHUBATh PEATHHOCTH
MOJIYY€HHOTO 3HAYE€HUS (PU3NYECKON BEITUUYUHBL;

penrath Ka4eCTBEHHBIC 3a/1a4l: BBICTPAUBATh JIOTHUYECKH HEMPOTUBOPEUUBYIO
IIENOYKY PACCYXICHUU C OMOpOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYECKUE SIBICHUS,

UCIIONIb30BaTh ~ MPU  pPEIIeHMH  y4eOHBIX  3a7ad  COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUHU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
U TIpENCTaBIeHUs] Y4eOHOM M HAyYHO-TIOMYISIpHOM MH(POPMAILIUU, TTOTYIECHHOU W3
PA3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJIy4aeMyt0 HHPOPMAIIUIO;

OOBSICHATh TPUHIMIBI JCUCTBUS MAIIWMH, TPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUSA WX 0€30MaCHOTO MCIOJIb30BAaHUS B TOBCEIHEBHON
KU3HU;

MPUBOJIUTH MPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOeKHBIX YIEHBIX -(PU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE IPOILIECCOB OKPYXKAIOIIETO MHUpPa, B pPa3BUTHE
TEXHUKU U TEXHOJOTHUM;

UCIOJIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B TOBCEAHEBHOM KHU3HU
JuIsi o0ecriedeHusi 6e30MacHOCTH MpU OOpalIeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
YCTPOMCTBaMU, IS COXpPaHEHUS 3I0POBbS U COONIOACHHSI HOPM JKOJIOTUYECKOTO
MOBEJCHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TpyHIe C BBIMNOJHEHUEM PA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAaHUPOBATh PaOOTy TPYIIbI, PANMOHAIBHO paCHpeNensiTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJI€eKBATHO OLICHUBATH
BKJIAJ] K&KJAOTO U3 YYACTHUKOB IPYIIIHI B PEIICHUE pacCCMaTPUBAEMOM TTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHMe pa3ie/ioB U TeM uudpoBbIe
Ne n/n P Kontpoabusie | IpakTuueckue (mpp )
MporpaMMbI Bcero o0pa3oBaTeJIbHBIE
padoThI padoThI
pecypcsl
Paznen 1. ®PUBUKA U METO/IbIl HAYUHOTI'O ITIO3HAHUSA
bubmmorexa IIOK
1.1 du3rKa ¥ METO bl HAYYHOTO TIO3HAHUS 2 1 httos://m.edsoo.ru/7fA1bF72
Hroro mo pazueny 2
Pa3znen 2. MEXAHUKA
bubnuoreka LIOK
21 Kimnewmariia > L https://m.edsoo.ru/7f41bf72
bu6mmotexa LIOK
22 Husamuica ! L https://m.edsoo.ru/7f41bf72
Bubnunorexa LIOK
2.3 3aKOHBI COXPaHEHHUSI B MEXaHUKE 6 1 1 htts://m.edsoo.ru/7FA1bF72
Hroro mo pasneiry 18
Pa3znen 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJUHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI 9 1 bubnmnoreka IIOK
' TEOpHHU https://m.eds00.ru/7f41bf72
bu6mmorexa LIOK
3.2 OCHOBBI TEPMOMHAMUKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bubmuoreka [JOK

®daz3oBBIC MePeXOaAbl

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



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

Hroro no pasneny

24

Paszpnen 4. JIEKTPOJUHAMUKA

bubnunorexa LIOK
4.1 JeKTpocTaTHKa 10 https://m.edso0.ru/7f41bf72
42 [TocTosiHHBII 3NeKTpUYECKU TOK. TOKHM B 12 bubnmnoreka LIOK
' Pa3IUMYHBIX CpeJax https://m.eds00.ru/7f41bf72
Hroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KIIACC

KosnyecTBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3/ie/ioB U TeM uudpoBbIie
Ne n/n P Kontpoabnbie | IlpakTuueckue (mupp )
MPOrpaMMbI Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcehl
Paznen 1. DJIEKTPOJUHAMHUKA
MaruutHoe noJie. DJIeKTpOMarHuTHas bubnuorexa [{OK
1.1 11 1 3
WHIYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4eckHe U JEKTPOMarHUTHbIE 9 1 bubmuoteka LIOK
' KosieOanust https://m.edsoo.ru/7f41c97c
59 MexaHuyeckue 1 3JeKTPOMArHUTHBIE 5 1 bubnunorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢
bu6mmorexa IIOK
23 Onrhica 10 3 https://m.edso0.ru/7f41c97¢
Hroro no pasneny 24

Pasnen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTHU

31 OCHOBBI cIeLIUATILHON TEOPUHU 4 1 bubmuorexa [IOK
' OTHOCHUTEIHHOCTHU https://m.edsoo.ru/7f41c97c
Htoro mno pazneny 4
Paszgen 4. KBAHTOBASI ®DU3UKA
. bubmuorexa [IOK
4.1 DneMeHTbl KBAHTOBOU OIITHUKU 6 httos://m.edsoo. ru/7f41c97¢
4.2 Crpoenue atoma 4 bu6mmorexa [IOK



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

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

4.3 ATOMHOE S171pO

bubmuorexa [{OK
https://m.edsoo.ru/7f41c97c

Wroro no paszneny

15

Pazpnen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJIeMEHTBI aCTPOHOMHUU U acTPODHU3UKHU 7 Et?[ijzill;l:wf(iigr(jﬁfﬂwk
Htoro no pazneny 7
Pa3nen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o0maromiee MOBTOpeHNE 4 iﬁfgﬁ?&tﬁigﬁﬁ £41c07¢
Wroro no pazueny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacos DJIeKTPOHHBbIE
Ne nugposeie
Tema ypoka Kontpoasbhnbie | IlpakTtnyeckue
n/n Bcero o0pa3oBaTeJbHbIC
padoThI padoThI
pecypchbl
BBoaunii nactpykrax no Th. ®uzuka —
1 HayKa o IpHu ;p Z HayuHnble MeTO 161 1 bubmmorexa [IOK
y pupose. Hay g https://m.edsoo.ru/ff0c32e2
MO3HAHMS OKPYIKAIOIIET0 MUPa
MexaHnnueckoe aBrmKeHrne. OTHOCUTETBHOCTD
2 MEXaHN4YeCKOro Asmwxkenus. [lepemerenue 1 Bubmiorexa ITOK
- Hep ’ https://m.edsoo.ru/ff0c33e6
CKOpOCTh, YCKOPEHHUE.
bubmnoreka IOK
3 Bxopanas koHTpoasHas pabora 1 1
A P p https://m.edsoo.ru/ff0c3508
4 PaBHOYCKOpEHHOE NTPSAMOIMHENHOE 1 bubmuoreka LJOK
JIBUKCHUE https://m.edsoo.ru/ff0c372e
5 CBoboaHoe najeHue. Y cKopeHue 1 bubnmnorexa IIOK
C¢BOOOIHOTO ITaIEHUI https://m.edsoo.ru/ff0c39cc
6 JlaGopaTtopHast padota "U3ydueHnue 1BHKESHHS 1 1
TENa,0pOIIEHHOI0 TOPU30HTAIBHO"
7 KpuBonuneitnoe asuxenue. J[Buxenue 1 bu6mmotexa [IOK
MaTepHUaIbHON TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOCUTENBHOCTH | anuiies.
8 HuepuuanpHble cucTeMbl oTcueTa. IlepBhIil 1 Bubmorexa ITOK
P PP https://m.edsoo.ru/ffOc3be8
3akoH HproTOoHA
9 Macca tena. Cuna. [Ipunuun cynepno3uuuu 1 bubnmnoreka [IOK

cui. Bropo#t u tpetnii 3akoHbl HeroToHa 115t

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTepUaIbHON TOYKU

Bubnuoreka LIOK
10 Cuna ynpyroctu. 3akoH ['yka. Bec tena httos://m.edsoo. ru/f0c3e18
11 3aKOH BCEMUPHOTO TAroTeHus. Cuia bubmuoreka [JOK
TsokecTu. [lepBasg kocMudeckasi CKOpOCTh https://m.edso0.ru/ff0c3d00
Cuia tpenus. Koadumment tpenus. Cuna
12 CONPOTUBIIEHUS IPU JBUKEHUU TEJA B bubmorexa [IOK
https://m.edso0.ru/ff0c3f76
KUJKOCTH UJIM ra3e
[locTynaTenbHOE U BpalaTeIbHOE IBUKEHHE
13 abcomoTHO TBEPAOro Teaa. MOMEHT CUJIbI. bu6muoreka [JOK
[Inedo cunel. ¥YcnoBusi paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
JlabopaTtopHast padota "HccnenoBanue
14 YCJIOBHMM paBHOBECUS TBEPAOIO Tea,
HMMEIOIIETO OCh BpAILIEHUS"
Nmnynbc MaTepruanbHOM TOUKH, CUCTEMBI
15 MaTepHaIbHbIX TOYEK. MIMIynbC citbl. 3aK0H bubnmnoreka IIOK
COXpaHEHHUs UMITyJIbca. PeakTuBHOE https://m.edso0.ru/ff0c43d6
JBUKEHUE
Pabota n MomHOCTh cuibl. Kunetnueckas
16 SHeprust MaTepuanbHoil Touku. Teopema 00 BubmHorexa LIOK
o https://m.edso0.ru/ff0c4502
U3MEHEHUH KMHETUYECKOW SHEPTUU
[TorenunanbHas sHeprus. [loreHnuanbHas
17 SHEpPrus ynpyro aepopMupoBaHHON bubnmnorexa IIOK
npyxuHsl. [loTeHManbHas 3Heprus Tea https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3eMIIU
18 3aKOH COXpaHEHUSI MEXaHUYECKOM SHEprun bubmmorexa [IOK

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabora «M3yuenue 3akoHa
COXpaHEHHsI MEXaHNYEeCKOH SHepruu"

20

KonTponbnas padora o teme «KunemaTuka.
JnHamuka. 3aKOHbI COXpaHEHHUS B
MEXaHUKEY

bubmmorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHHS MOJICKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nsrkenue. Judpdysus

bubnuoreka LIOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep JIBUKEHHS U B3aUMOJICHCTBUS
YacTHI] BemecTBa. Moiesin CTpOSHUS Ta30B,
KUJIKOCTEH U TBEPIBIX TEIl

23

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostnHas ABoraapo

24

TenmoBoe paBHOBecue. Temneparypa u eé
usMmepenue. llkana temneparyp Llenscus

25

Wneansubiii ra3 B MKT. OcHOBHOE
ypaBHeHue MKT

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TeMIiepaTypa Kak Mepa cpeaHei
KHUHETUYECKOM SHEPTUH JBUKCHUS MOJICKYI.
YpaBuenne MenneneeBa-Knaneiipona

bubmmorexa LIOK
https://m.edsoo.ru/ff0c511e

27

Pemenue 3agau Ha ypaBHeHue MeHieneeBa-
Kianeiipona

28

3akoH JlanpToHA. ['a30BBIC 3aKOHBI.
I'paduaeckoe mpencTaBieHrne N30MPOIIECCOB

29

JlabopaTtopHas padota "UccnenoBanue
3aBHCHUMOCTHU MEX]y MapaMeTpamu
COCTOSIHMS pa3peKEHHOro raza"

30

BHyTpeHHss SHEprus TepMOAMHAMHYECKON

bubnuorexa LIOK



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

CHUCTCMBI U CHOCO6LI eé N3MCHCHU.
BHyTpeHH:Is1 SHEPTHUs OJTHOATOMHOT'O
HIEaTLHOTO Ta3a

https://m.edsoo.ru/ff0c5952

Pa6ora B Tepmoaunamuke. I'paduueckas

31
UHTEpIIpeTaLys padoThI
Pemenwue 3aga4d o teme "BuyTpeHHs s bubmorexa I[IOK
32
3Heprus u pabora raza' https://m.edsoo.ru/ff0c5¢c36
VY nenbHast TEMIIO0EMKOCTb BEILIECTBA.
33 KonundecTBo TemIoTHI MpH TeIIonepeaayie bubmorexa TIOK
. p p ) https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIN MpoIiece
34 [lepBblii 3aKOH TEPMOAMHAMUKH U €TO bubmuoreka [JOK
MIPUMEHEHHE K U30MpolieccaM https://m.edsoo.ru/ff0c5efc
35 HeobpaTtuMocTh IPOIIECCOB B MPUPOJIE. bubmuorexa [IOK
BTopoii 3aKk0H TepMOJIMHAMUKHA https://m.edso0.ru/ff0c6230
36 ITpunnun neiictusa u KITJ TermoBoi bubmmorexa I[IOK
manmHsbl. Huki Kapao https://m.edso0.ru/ff0c600a
37 Pemenwne 3agau mo reme "KIIJI TerutoBoi
manmHsl. [ukin Kapro"
O6o6marommii ypok «MosekysipHast bubmmoreka I[TOK
38
¢usuka. OCHOBBI TEPMOJMHAMUKI» https://m.edsoo.ru/ff0c6938
KonTponbnas pabora mo teme
39 «Mo?ex TSt HI;H (u3uka. OCHOBBI bubmmorexa [OK
YIAP ' https://m.edsoo.ru/ff0c6a50
TEPMOMHAMHKI)
AOGCoIOTHAsI 1 OTHOCUTENbHAS BIIAXKHOCTh
40 Bo3ayxa. Haceiennsiii nap. Texuuueckue Bubnuoreka LIOK
YCTPOMCTBA U NPAKTUYECKOE IIPUMEHEHUE: https://m.edso0.ru/ff0c64d8
TUTPOMETP U IICUXPOMETP, KATIOPUMETP
41 Teépmoe Teno. Kpucrammmaeckue u bubmuorexa I[IOK



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c64d8

amopdHbIe Tena. AHHU30TPOIUs CBONUCTB
KpUCTAIIIOB. JKUAKHE KPUCTAIIIBIL.
TexHoNIornK NOJIy4EeHHsSI COBPEMEHHBIX
MaTepHuaioB, HAHOTEXHOJIOTUH

https://m.edsoo.ru/ff0c65f0

[InaBnenue u kpuctamM3anus. Y 1eiapHas bubnmnoreka IIOK
42
TeruioTa masieHus. Cyonumarus https://m.edsoo.ru/ff0c6708
43 [MapooGpazoBanne U KOHIEHCALIUS. bubnmnorexa LIOK
Hcnapenue u kumnexue https://m.edso0.ru/ff0c63b6
44 VYpaBHeHue TeraoBoro 6ananca. Pemenue bu6muoreka [JOK
3aJlay Ha ypaBHEHHUE TETUIOBOTO OanaHca https://m.edso0.ru/ff0c6820
45 OnexTpuzanus Tell. DIEKTPUUECKUM 3apsLl. bubmuoreka [JOK
JIBa BUa 3JIEKTPUUECKUX 3apsi 0B https://m.edsoo.ru/ffO0c6bcc
[TpoBOHUKH, TUINEKTPUKU U
46 H(I))n TIPOBOTHUKHU BaEH COXpaHCHHUS bubmmorexa TIOK
YHPOBROA ) P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOr0 3apsia
47 BzaumopeiictBue 3apsiioB. 3akon Kymona. bubmuoteka IIOK
ToueuHblil MEKTPUIECKUN 3apsiT https://m.edsoo.ru/ffOc6ced
bubnmnoreka [JOK
48 Pemenue 3agau no teme "3akon Kynona" 1
https://m.edso0.ru/ff0c7018
Dnextpuueckoe nose. Hanpsoxk€HHOCTD
AJIEKTPUYECKOro moss. [IpuHimn
49 C neTrl)Iomunn JJIEK I/IHECKI/IX noaeu Bu6morexa ITOK
P b ' https://m.edso0.ru/ffOc6df2
JluHuy HanpsHKEHHOCTHU DIEKTPHUIECKOTO
HOJIS.
[TpOBOHUKY M TUAIICKTPUKH B
50 AJIEKTPOCTATUYECKOM IOJIE.
JlysnexTpudeckasi IpOHUIIAEMOCTb.
o1 PaboTa cuit 31eKTpOCTaTUYECKOTO MOJIS. bubnmoreka ITOK



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6df2

ITorenuuan. Pa3zHocTh MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00

DnexktpoémkocTh. Konaencarop.

bubmnoreka IIOK

> DIEKTPOEMKOCTb IJIOCKOTO KOHAEHCATOpa https://m.edso0.ru/ff0c7126
53 DHeprus 3apsHLKeHHOT0 KOHASHcaTopa bubmorexa [IOK
https://m.edsoo.ru/ff0c72c0
54 O6o0m1aroree TOBTOPEHUE 110 TEME
"OnexTpocratuka'
DNEeKTpUUECKUH TOK, YCIOBHUS €T0
55 cymectBoBanus. [loctosinubiit Tok. Cuna
toka. Hanpsbxenne. ConpoTuBieHue. 3aKOoH
OmMa 7151 yyacTka 1uenu
56 [TocnenoBartenbHOE, apaIeIbHOE, bubnuorexa LIOK
CMEIIAHHOE COEMHEHUE TPOBOIHUKOB. https://m.edsoo.ru/ff0c74f0
57 JlaGopaTtopHas pabota "M3yueHue
CMENIAHHOI'0 COEIMHEHUS PE3UCTOPOB"
58 Pa6oTta 1 MOIIHOCTE AJIEKTPUUECKOTO TOKA. bubmorexa IIOK
3akon Ixoyns-Jlenia https://m.edsoo.ru/ff0c7838
59 3akon OMa Jyist MOJTHOM (3aMKHYTOH) bubmmotexa LIOK
anekTpruyeckoi nenu. Koporkoe 3aMpIkaHue. https://m.edsoo.ru/ff0c7ae0
Jlabopatophas padota "HUzmepenne DIC
60 I/ICTO‘?HI/IKS u erlz) BHYT’peHHeFI()) 8 bubmmorexa [IOK
" https://m.edsoo.ru/ff0c88be
CONPOTUBIICHUS
DNeKTpOHHAsI MPOBOAUMOCTh TBEPIBIX
METaJUIOB. 3aBUCUMOCTb COMTPOTUBIICHUS
61 METaJUIOB OT TEMIIEPATYPBHI.
CBepXIpOBOAUMOCTh. DJICKTPUUECKUM TOK B
BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITyYKOB
62 [TosrynpoBOTHUKH, MX COOCTBEHHAS U bubmorexa I[IOK



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c88be

npuMecHas npoBoaumocTts. CBolicTBa p—N-
nepexofa. [ToaynpoBogHIKOBBIE TPUOOPEI

https://m.edsoo.ru/ff0c84ae

DNEeKTPUYECKHI TOK B PaCTBOpaX U

63 paciuiaBax JIEKTPOJUTOB. 1 bubnmnorexa IIOK
DIIEKTPOIUTHYECKAS JUCCOIUAITHSI. https://m.edsoo.ru/ff0c82ba
DnexTponus
DIIEeKTPUUECKUH TOK B ra3ax.

. . bubnmmorekxa [IOK
64 CaMOCTOSITEIIbHBIN U HECAMOCTOSTCIIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pa3psaa. Momauus. [Tnazma
DIeKTpUYeCcKrue MpUOOPHI M YCTPOHCTBA U UX
65 1} aKTTII/I)quKoe I I/II)MGHSHI/IG };_ITI;BI/IHEI 1 bubmorexa TOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30I1aCHOCTH

66 Peuienue 3a71a4 Ha 3aKOHBI TOCTOSIHHOTO 1 bubmmorexa [IOK
TOKa https://m.edsoo.ru/ff0c8a8a

67 [IpomexyTtounas arrectauus. KontponbHas 1 bubmuoreka [JOK
pabora https://m.edsoo.ru/ff0c8c56

68 Peseps. O6o0maromuii ypok no temam 10 1 bubmmoreka ITOK
KJ1acca https://m.edsoo.ru/ff0c8ftc

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KonnyecTBo yacos DJIEKTPOHHBbIE
Ne uudposbie
Tema ypoka Kontpoasbubie | IlpakTtnueckue
n/n Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl

[locTosiHHBIE MATHUTHI U X

1 B3auMojeiicTBue. MaruutHoe nose. Bektop 1 bubnmnoreka [IOK
MarHUTHON MHIYKIUU. JIMHUM MarHuTHON https://m.edsoo.ru/ff0c9778
WHIYKIAH
MarnuTHO€ 1oJjie TPOBOIHHUKA C TOKOM.

2 OmneiT OpcTena. Bzaumopeiicteue 1 butamorexa TIOK

peresa. A https://m.edsoo.ru/ff0c98fe

MIPOBOIHUKOB C TOKOM

3 JlaGopaTopHas pabota «3yueHue 1 1 bubmuoreka [JOK
MarHUTHOTO MOJIsl KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
JleiicTBrE MarHUTHOTO TMOJIS HAa TPOBOJHHUK C

4 tokoM. Cuna Amrepa. JlabopaTopHas paborta 1 1 bubmuoreka [IOK
«HccnenoBanue AeHCTBUS IOCTOSIHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM)»
JlelicTBME MAarHUTHOTO IOJIS HA

5 BIDK 10Cs 3apshKeHHYI0 yacTuiry. Cuma 1 bubmmorexa [IOK
ABIDRYIY P Y w https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota cunsl Jlopeniia
DnekTpoMaruuTHas uHayKius. [ToTok

6 BEKTOpa MarHuTHOU uHAykuuu. 3/1C 1
MHIYKIHUH. 3aKOH 3JIEKTPOMAarHuTHON
nnaykuun dapanes

7 JlaGopaTopHast padota «MccnemoBanue 1 1 bubnmnoreka [IOK

SIBJICHUA 3JI€ KT‘pOMaFHPITHOﬁ HUHAYKIOUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

WMHyKTUBHOCTS. SIBlIeHHE CAMOUHAYKIUU.
O/IC caMOMHAYKIMHA. DHEPTUsl MarHUTHOTO
MOJISL KaTYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
oJIe

bubnuorexa LIOK
https://m.edsoo.ru/ff0ca600

TexHU4eCcKHe yCTpONCTBA U UX IPUMEHECHHE:!
IIOCTOSIHHBIE MATHUTBHI, DJIEKTPOMArHUTHI,
AJIEKTPOJIBUTATEIIb, YCKOPUTEIIN
JIEMEHTAPHBIX YAaCTHL], HHAYKIIUOHHAS M1€Yb

10

O6o0maronmii ypok «MarauTHoe moJie.
QHCKTpOMaI‘HI/ITHaSI HUHIOAYKOWS»

bu6nmmorexa LIOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas paboTa no Teme «MarHuTHoe
IIoJIC. BHCKTPOMEII‘HI/ITHaSI WHAYKOUSA»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOIHBIC MEXaHIYECKHE KOJICOaHNI.
["apmonnueckue konebaHus. YpaBHEHUE
rapMOHHYECKuX Konebanuid. [IpeBpamienue
SHEPrUU

bubnuoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast padota «MccnenoBanue
3aBUCHUMOCTH NIEPUO/Ia MAJIBIX KOJIeOaHUM
rpy3a Ha HUTU OT JTMHBI HUTH U MacChl
rpy3a»

14

Koneb6atenpHbiit KOHTYp. CBOOOTHBIC
AJIEKTPOMATHUTHBIC KOJICOAHUS B UACATHEHOM
KoJe0aTeTbHOM KOHTYpE. AHAIOTHUS MEXKTY
MEXaHUYECKHMU U JICKTPOMArHUTHBIMH
KOJIeOaHUSIMU

bubmuoreka I[IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTHH B HICATHBHOM KOJIEOATEIIbHOM

KOHTYpe

Bubnunoreka LIOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBienue o 3aTyxaromux KoiaeOaHUsIX.
BrIHyX/1eHHbBIE MEXaHHUYECKUE KoleOaHu .

bubnuorexa LIOK

16 Pe3onaHc. BeiHyX/1IeHHBIE https://m.edsoo.ru/ff0cbb86
AIIEKTPOMATHUTHBIC KOJICOaHUS
[Tepemennslii Tok. CUHYCOUJANbHBIN
17 NEPEMEHHBINA TOK. MOIIHOCTH IEPEMEHHOTO bubmuoreka [JOK
TOKa. AMIUTUTYIHOE U JEHUCTBYIOLIEE https://m.edsoo.ru/ff0chd34
3HAYEHUE CUJIbI TOKA U HATPSDKEHUS
18 Tpancdopmatop. [IponsBoacTro, nepenaya u
notpeOiIeHne IEKTPUIECKON SHEPTHH
Y CTpolCTBO M MPAKTHYECKOE MPUMEHEHUE
19 AJIEKTPUYECKOT0 3BOHKA, TEHEpAaTOpa bubamorexa TIOK
. https://m.edsoo.ru/ff0cc324
MepeMEHHOr0 TOKa, JTMHUI 3JeKTporepeaad
OKOJIOTUYECKUE PUCKH TIPH TPOU3BOJCTBE
20 anekTposHepruu. KynpTypa ucmonbp30BaHus
AIEKTPOIHEPIUU B MOBCEITHEBHOM KU3HU
MexaHuueckre BOJIHBI, YCIOBUS
21 pacupoctpanenus. [lepuoa. Ckopoctb bubnmnoreka IIOK
pacrpOCTpaHEHHs U IJTMHA BOJIHBL. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U MPOAOIbHBIE BOJTHBI
99 3ByK. CKOpOCTh 3ByKa. I pOMKOCTBb 3BYyKa. bubnmnoreka [IOK
Bricota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DJIEKTPOMarHUTHbIE BOJIHBI, KX CBOMCTBA U bubmmorexa HOK
cKopocTs. [Ikana 37eKTpPOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfeQ
24 [TpuHUIMIIBI paUOCBSI3U U TEIEBUACHHUS.
PaszButue cpencts cBssu. Paguonokanus
25 Kontponbnas padora «KonebaHus 1 BOITHBD) bubmorexa [IOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

IIpsiMosIMHETHOE PaCIIPOCTPAHEHUE CBETA B

26 OJHOPOIHOM cpene. ToueyHbI HCTOYHUK Bubmiorexa HOK
P pexne. https://m.edsoo.ru/ffocd350
cBeTta. JIyu cBeTa
OtpaxeHue cBeTa. 3aKOHbI OTPAKCHUS
27 cBera. [locTpoeHune n300pakeHN B TIIIOCKOM bubmorexa TIOK
’ https://m.edsoo.ru/ff0cd4e0
3epkaie
[Ipenomnenue ceera. [lonmHoe BHyTpEeHHEE
28 oTtpaxkenue. [IpenenbHblil yro moJIHOro bubamorexa [OK
P - Hpedl Y https://m.edsoo.ru/ff0cd7f6
BHYTPEHHET0 OTpa)KeHUs
29 JlabopaTtopHast pabota «M3mepenne bubnmnoreka IIOK
MOKa3aTeJisi IPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoeHune n3o0pakeHut B THMH3E.
30 ®dopmyIta TOHKOU JTUH3EI. Y BEIMYCHUE bubmorexa TIOK
pMYy ' https://m.edsoo.ru/ff0cddle
JIUH3BI
31 JlaGopatopHas pabora «VccienoBanue
CBOMCTB M300paKEHUH B JTMH3AX)
Hucnepcust ceeta. CoxHBINA cocTaB 6€710r0
32 cBera. L[Bet. JlabopaTtopHas pabota
«Habmronenre nucnepcun CBeTa»
33 WNurepdepennns ceeta. qudpakius ceera. bubmoteka [IOK
Judpakuronnas pemérka https://m.edsoo.ru/ff0ced22
34 Ilonepe4HOCTh CBETOBBIX BOJIH. bubmmnoreka LIOK
ITonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOpsl U yCTPOUCTBA U
yCJIOBUS UX 0€30MacHOT0 MPUMEHEHHS
['paHuUIIBI IPUMEHUMOCTH KJIaCCUUYECKOMN
P P . bubmuoreka [IOK
36 MexaHukH. [locTynaTel crienuanbHON TeOpun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTEIIFHOCTD OIHOBPCMCHHOCTH.

Bubnunoreka LIOK

37
3ameuIeHNEe BPEMEHHU U COKPAILIEHUE JJIUHBI https://m.edsoo.ru/ffOcfa4?
DHEPrus ¥ UMITYJIbC PEIISTUBUCTCKOM
38 ‘IaCTI:/I bl CB}ISByMaCCpI)I C DHEPTHUEH U bubmmorexa [OK
1t P https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPTHUS TTOKOS
39 KonTtposnbHas pabota «Ontrka. OCHOBbI bubmuorexa [HOK
CIIEIMAJIBHON TEOPUH OTHOCUTEIIBHOCTU https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. Popmyna [Inanka. Dueprus u bubmmnoreka IIOK
uMIysbe GoToHa https://m.edsoo.ru/ffOcfel6
41 OtkpeiTHE B HccnenoBanne GoTodrddexra. bubnmoreka I[JOK
Onbitel A. I'. CToneToBa https://m.edsoo.ru/ffOcffc4
3akoHbl poTodddexTa. YpaBHeHue
42 aﬁHMTegHa J'qu)l(b(l)OTOB(l)(;eKTa «KpacHas bubmorexa TIOK
s - ®P https://m.edsoo.ru/ff0d015e
rpanuna» gorordpdexra
43 Jasrenune ceera. Ombite! [1. H. JleGenena. bu6mmoreka LIOK
XUMUYECKOE JEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHU4eCKHE YCTPONCTBA U MPAKTHYECKOE
44 npUMeHeHHe: GOTOINEeMEHT, (POTOAATUHK,
COJIHEYHas Oarapesi, CBETOIUO/
45 Pemenue 3aga4 no reme «JI€MEHTHI bubmuorexa [IOK
KBAaHTOBOW ONTUKW https://m.edsoo.ru/ff0d0302
Monens atoma ToMmcoHa. ONEITBI
46 Pesepdopma o paccessuuto o-4yactu bromiorexa LIOK
POPA p t https://m.edsoo.ru/ff0d091a
[TmanetapHas MoJienb aToMa
Bbubnuoreka LIOK
47 I1 b
OCTYIIATHL bopa https://m.edsoo.ru/ff0dOafa
48 W3zny4yenue u nornoiieHrue GOTOHOB MPH bubnmnoreka [IOK

NEPEeX0/Ie aTOMa C OHOTO YPOBHS SHEPIUU

https://m.edsoo.ru/ff0dOafa
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Ha Ipyrou. Buael criektpos

49

BoaHoBEIEe cBOMCTBa yacTHll. BOJIHEI 1€
bpoitnsa. KopnyckynsipHO-BOIHOBOMI
nyanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE
U3ITy4eHHUE

Bbubnuoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTkphITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopaa no onpenenenuio coctaBa
PaINOaKTUBHOIO U3ITYUYEHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0d0fd2

o1

Cgoiictsa anbda-, 6era-, raMMa-U3TyyeHHUs.

BinsiHue painoakTHBHOCTH Ha KHUBbBIE
OpraHu3MBbI

52

OTKpbITHE IPOTOHA U HEUTpPOHA. M30TOTIBI.
Annda-pacna. DIEKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnaj. ['amma-
M3ITy4eHUE

bubmmorexa IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIOHOB B sijipe. SiepHbie
peaxuuu. SnepHsiii peaktop. [Ipobiemst,
MEPCIEKTUBBI, SKOJIOTUYECKHE aCTIEKThI
SAJIEPHOMN SHEPreTUKHU

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

54

DnieMeHTapHble YacTullbl. OTKpbITHE
MO3UTPOHA. MeTo1bl HAOMIOACHUS 1
perucTpaiuu MeMEHTAPHBIX YaCTHII.
Kpyrastii cton «@yHaaMeHTaIbHbIE
B3auMoiecTBUA. EMMHCTBO pusnueckoit
KapTUHBI MUPa

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nHoro Heba. Co3Be3nusi, SpKue
3Bé3Z[I)I, IIJIAHEThI, UX BUJIUMOEC IBUXCHHC.
CoiHeyHas cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnnne. ConHeuHas akTUBHOCTE. VICTOUHUK
sHepruu ColHIa U 3BE3]

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/bI INIaBHOH MOCIIEA0BATENHLHOCTH.
Buytpennee ctpoenue 38€31. COBpeMEHHBIE
MPEICTAaBICHUS O IPOUCXOKICHUU U
spojironru CotHIIA U 3BE3]

58

Mneunsiii Ilyte — Hama ['anakTuka.
IMonmoxxenune u nemxenne CoJiHIa B
INanmaxtuke. ['anaktuku. YEpHbIE ABIPHI B
A7pax TaIaKTUK

59

Bcenennas. Pa3beranue ranaktuk. Teopus
Bosbiioro B3peiBa. PennkToBoe nsinydeHue.
Metaranaktuka

60

Hepemennbie npo0iemMbl acCTpOHOMUU

61

KoHTponbHast paboTa «51eMeHTHI
ACTPOHOMMUHU U aCTPOPU3UKI

62

O6o0maronmit ypok. Ponbs husuku u
ACTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJOTMYECKOM, COIUAIBLHOMN U ATUUCCKOM
cepax nesTEIBPHOCTH YETOBEKA

63

O6o6maronwii ypok. Pois u Mmecto pusuku
Y aCTPOHOMHH B COBPEMEHHON HAYYHOM
KapTUHE MHUpa

64

O6o06maronwii ypok. Pons ¢pusnueckoit
TeopHrH B (POPMUPOBAHHUH MTPEIICTABICHUN O
busruecKoil KapTUHE MUpa

65

O6o6maronmii ypok. Mecto husndeckoit




KapTUHBI MUPA B OOILEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O
pupoJie

PesepBHbIil ypok. MarauTHoe moJie.

66 1
DneKTpoMarHuTHasi MHAYKIUS
67 PesepsHblil ypok. Ontuka. OCHOBBI 1
CIIeMaIbHON TEOPUH OTHOCUTEIBHOCTH
68 Pesepnbiit ypok. KBantoBas dusmka. 1 bubmmnoreka IIOK
DneMeHTBI aCTPOHOMHUHU U acTPOPUUKH https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IUVISA YHEHUKA

METOOAUYECKHUE MATEPHUAJIbBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NUHTEPHET
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