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MNOACHUTEJ/IbBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHsSI Ha YpPOBHE CpPEAHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUH U TpeOOBaHUU K pe3ysbTaram
OCBOEHHMSI OCHOBHOM 00Opa3oBaTeNbHOW MporpamMsbl, mnpeactaBieHHbIX B PI'OC
COQO, a Ttakxe c yderoM (enepanbHOl paboyeil MporpaMmbl BOCHHUTAHUS U
KOHLENIUK MpenojaBaHus ydeOHoro mnpeamera «®dusnka» B 00pa3zoBaTelbHBIX
Opra”u3anusax Poccuiickoi QOenepauuu, peann3yrommx OCHOBHBIC
oOpa3oBaTeibHbIE TPOTPAMMBI.

Conepxxanve nporpaMmbl 1O (U3MKE HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyuvaromuxcs 10-11 kmaccoB npu
oOyudeHnu ux ¢usnuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM W METalPEAMETHBIM pe3yJibTaTaM
OoOy4eHHs, a TaKK€ YUYUTHIBAET HEOOXOJUMOCTh peaTM3alUU MEXKIPEIMETHBIX
CBsi3e (M3UMKM C €CTeCTBEHHO-HAYyYHBIMU Y4YeOHBIMU mpenMeramu. B Hel
ONPEJIENSIOTC OCHOBHBIE LIENM U3y4YeHUs (PU3MKUM HAa YPOBHE CPEIHErO OOIIEro
oOpa3oBaHMsl, IUIAHUPYEMbIE PE3yJIbTaTbl OCBOCHMsSI Kypca (PU3UKU: JIUMIYHOCTHBIE,
MeTanpeaAMETHbIE, TpeAMETHBIE (Ha 0a30BOM YPOBHE).

[IporpamMma no (pu3uKe BKIIOYALT:

e IUJIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (PM3UKK Ha 0a30BOM YpOBHE, B

TOM YHCJI€ IPEAMETHBIE PE3YJILTATHI IO F0JIaM 00YUEHUS;

e cojepxkaHue yueOHoro npeamera «Ou3ukay 1o rojgaM 00y4eHHUs.

du3nMka Kak Hayka O Haubosee OOIIMX 3aKOHAX NPUPOJbI, BBICTyHas B
KayecTBe y4eOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYILECTBEHHbBIN BKJIaJ B CUCTEMY
3HaHu#M 00 okpyxaromiem Mupe. [1IkoabHbINH Kypc (U3UKH — CUCTEMOO0Opa3yOIInii
JUISl €CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHUWM, H3y4aeMbIX XUMHEH, OWOIoruew,
dbuzmyeckoir reorpaduet u  actpoHomueil. Vcmonp3oBaHHE W aKTHBHOE
npUMEeHeHHe (U3UYECKUX 3HAHUM  OMpeNeNnsieT XapakTep U pa3BHUTHE
pPa3HOOOpAa3HBIX TEXHONOTUM B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYEHUs] HOBBIX MAaTE€pUalOB C 3aJaHHBIMH CBOMCTBAMU WM JPYTHX.
N3ydenne ¢u3nKku BHOCUT OCHOBHOM BKIaJ B (POpPMUPOBAHUE ECTECTBEHHO-
HAy4YHOM KapTUHBI Mupa OOydaroumuxcs, B (popMUpOBaHME YMEHMH MPUMEHSTbH
HAy4HBIA METOJ MO3HAHUS MPU BBINOJHEHUH UMH YYEOHBIX UCCIIEIOBAaHUN.

B ocHOBy Kkypca ¢u3MKkM s ypOBHS CPEAHEro 0OIero oOpa3oBaHUs
IIOJIOKEH psl MACH, KOTOPbIE MOXHO pacCMaTpUBaTh KaK MPHUHLMIBL €ro
MOCTPOEHHS.



Hoes yenocmunocmu. B COOTBETCTBUH € HEM KypcC SBISETCS JIOTHUYECKU
3aBEpPLICHHBIM, OH COJICPKHUT MaTepual U3 BCEX pa3lieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKON, TaK U COBPEMEHHOM (DUBUKH.

Hoesa cenepanuzayuu. B COOTBETCTBMM C HEW Marepuan Kypca (PU3UKU
o0beMHEH BOKpPYr ¢u3nueckux Teopuid. Benynmm B Kypce sBIsercs
(dbopMUpOBaHUE MPEACTABICHUI O CTPYKTypHBIX YPOBHSIX MaT€puu, BELIECTBE U
ToJIE.

Hoes cymanumapusayuu. E¢ peanusanus mpenrnojiaraeT HUCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIHala (PU3MYECKON HAayKH, OCMBICIICHHE CBSI3U Pa3BUTHUS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJIOTHUYECKUMU MPOOIEMaMH.

Hoess  nmpuxnaouoii  nanpasiennocmu. Kypc ¢Gu3uku mpesamnonaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TEXHMYECKHX M TEXHOJOTMYECKHX MPUIOKECHHM
W3YUYECHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs TMOCPECTBOM BBEIICHUS DJIEMEHTOB
COJIEp)KaHus, TOCBSIICHHBIX JKOJIOTMYECKUM TMpobjIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHUEM TEXHUKU M TEXHOJIOTHM, a Takke 0O0CYyXIACHUsS
po0JIeM pallMOHATIBHOTO IPHUPOAOIIOIB30BAHUS U IKOJIOTMYECKON 0€30MMaCHOCTH.

Crep’HEBBIMU 3J€MEHTaMU Kypca (PU3MKUM Ha yPOBHE CpPEIHEro OoOLIEro
oOpa3oBanus sBIAIOTCS (Pusnyeckue Teopuu (popmMupoBaHue MpPECTABICHUN O
CTPYKType MOCTpOeHUS! (PU3HUECKOU TEOpUH, Poiau (GyHIAMEHTAIbHBIX 3aKOHOB U
IPUHLIMIIOB B  COBPEMEHHBIX MPEICTAaBICHUSAX O IPUPOJE, TpaHHULAX
INPUMEHUMOCTH TEOpPUM, i1 OIMCAaHHUS €CTECTBEHHO-HAYUYHBIX SBICHUA H
IIPOIIECCOB).

CucreMHO-1eATeNbHOCTHBIA TOAX0 B Kypce (U3MKH peaiu3yeTcsl Mpexse
BCEr0 3a CUET OpPraHU3alMKM HKCIEPUMEHTAIBHOU AEATEIBHOCTH O0YYarOIIMXCS.
Jnst  0a3oBOro ypoBHS Kypca (HU3MKM — 3TO HCHOJIb30BAaHUE CHCTEMBI
(bpOHTaNbHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB M JIabOpaTopHBIX padoT,
KOTOpbIE B MporpamMme no (Qpu3rnke 0ObEAMHEHBI B OOLIMN CIUCOK YUYEHHYECKHX
NpaKTUYECKUX padoT. BeigeneHne B yka3aHHOM IepedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX [UISi KOHTPOJII H  OLEHKH, OCYLIECTBIAECTCA YYaCTHUKAMH
00pa30BaTEIbHOIO TMpollecca UCXOMsl M3 OCOOCHHOCTEH IIJIAHUPOBAHUS W
ocHauleHus: kaOuHera ¢Qusuku. Ilpu 3TomM obOecrneunBaercs OBIAJICHUE
oOy4arlolUMUC YMEHUSMHU HPOBOJAUTh KOCBEHHBIE W3MEPEHUs, HCCIEIO0BaHUs
3aBUCHUMOCTEH (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO TPOBEPKE
IIPEIOKEHHBIX THIIOTES.

Bonpmoe BHUMaHUE YyAENsSEeTCS PEIICHUI0 PAacUYCTHBIX M KaYeCTBEHHBIX
3agad. [Ipu 3TOM [UIsl pacyeTHBIX 3aJa4 NPUOPUTETOM SIBIISFOTCS 3aJa4d C SIBHO
3a7laHHON (PHU3HUECKON MOJIEINbIO, MO3BOJISIIOIINE TPUMEHATh U3YUYE€HHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJTHOTO paslieia Kypca, TaK U MHTETpUPYs 3HAHUS U3
pa3HBIX pa3nenoB. /{7 KaueCTBEHHBIX 3a7ad MPHOPUTETOM SIBJISIIOTCS 3aJIaHUS Ha
0OBsACHEHHE TPOTEeKaHUsl (U3MUECKUX SIBICHUM W TPOIECCOB B OKpPY’KaIOIIEH
KU3HH, TpeOyromye BbIOOpa (PU3MYECKON MOJENH JUIsl CUTyallud TMPAKTHKO-
OPHMEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TtpeboBanusimu DPI'OC COO « marepuaibHO-
TEXHUUECKOMY oOecrneueHu0 yueOHOro mporecca 0a30BbIii  ypOBEHb Kypca
(GbU3MKK HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHus TOJDKEH U3yUaThCs B yCIOBUIX
MpeAMETHOT0 KabwHeTa (DU3MKU WIH B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTeCTBEHHO-HAy4YHOro IuKiIa. B kabuHeTe (PU3MKU MOTKHO OBITH
HE0OXoAMMoOe J1abopaTopHOE OOOpYJOBAaHWE ISl BBHITIOJHEHUS YKa3aHHBIX B
nporpamme 1o (U3NKe YYeHUUECKUX MPAKTUYECKUX padoT U JAEMOHCTPAIMOHHOE
o0opyaoBaHue.

JleMoHCTpallMOHHOE  000pyaoBaHHE (POPMHUPYETCSI B COOTBETCTBUU C
OPUHIMIIOM MHUHHUMAJIBbHOW JOCTAaTOYHOCTHU M  OOECIEYMBAET IMOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMe I0 (PU3WKE KIIOUYEBBIX JAEMOHCTpAIUN s
UCCJICIOBAHMUSI  M3yYaeMbIX  SIBICHUM W  TMPOIECCOB, OMIUPUYECKUX U
byHIaAMEHTATBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMEHEHHM.

JlabopatopHoe o0OOpy/IOBaHME MJis YYCHUYECKHX MPAKTHYECKUX pabdoT
dbopmupyeTcsi B BUAE TEMAaTHYECKUX KOMIUIEKTOB M O0OECIEYMBACTCS B pacuere
OTHOTO KOMIUIEKTa Ha JByX oOydJarommuxcs. TeMaTmdeckne KOMIUICKTHI
71a60paTOPHOTO O0OPYJOBAHUS IOJDKHBI OBITh TOCTPOCHBI Ha KOMIUIEKCHOM
WCIOJIb30BAaHUU AHAIOTOBBIX M IHU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
HU3MEPUTEIBHBIX CUCTEM B BUJIE ITU(POBBIX J1a0OpaTOPHUA.

OCHOBHBIMU 1ENAMU U3yUYeHUs (PU3UKU B 00LIEM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHme wWHTEpeca W CTPEMJICHUS OOYYAIONIUXCS K HAYYHOMY
W3YUYEHUIO TPHUPOJBI, PA3BUTHE HMX HWHTEIICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HAHUS U (POPMUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOIICHUSI K OKPYIKAIOIIUM SIBIICHUSM;

e (opMupoBaHME HAay4YHOTO MHUPOBO33PEHHS KaK pe3yibTaTa HU3y4YEHUs
OCHOB CTPOCHHS MaTepHH U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKH,

e (QopMupoBaHue yMeHUIl OOBSICHATH SIBIEHUS C HCIOJIH30BAaHUEM
(bu3MYeCKUX 3HAHUN U HAYYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHue TpenCTaBICHUNA O PONM (UHKU I Pa3BUTHI JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTrxeHne dTUX Iene oOecreuynBaeTCsl peuieHHeM CIeAYIONNX 3a1ad B

MpoIlecce U3yueHus Kypca (pU3uKu Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHus:



e TMpuOOpEeTeHHE  CHUCTEMbl  3HaHUK 00  o0mMX  (PU3NUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUSIX, BKJTIOYAst MEXaHHKY,
MOJIEKYJISIPHYIO0  (DU3HKY, 3JEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHHE YMEHHH TPUMEHATH TEOPETUYECKUE 3HAHHS IS
OOBbsACHEHMUsS] (PU3NYECKUX SBJICHUW B TPUPOAEC U JUISI TIPUHATHUSA
MIPAKTUYECKUX PEUICHNUH B IOBCEAHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIICHUS Pa3MUYHBIX 3a1ad C SBHO 3aJlaHHOM
busnyeckoil Mozenbplo, 3adad, MOAPa3yMEBAIOUIMX CAMOCTOSATEIbHOE
coznanue GU3NYECKON MOJIENH, aICKBAaTHON YCIOBHSM 3a/1a4H;

e TOHUMaHHE (UBNYECKUX OCHOB M TMPHUHIUIOB ACUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMUSHUS HAa OKPYKAIOIIY IO
cpeny;

e OBJAJICHUE METOJAMU CaMOCTOSITEILHOTO IJIAHUPOBAHHS U TPOBEICHUS
bu3MYeCcKUX SKCIEPUMEHTOB, aHalu3a W HUHTEpIpeTanuu uHOOpMaIn,
oTpeieNICHuUs JOCTOBEPHOCTH MOIYyUYEHHOTO PE3yIbTaTa;

e CO3JaHME YCJIOBHUH JUIsl pa3BUTHS YMEHUI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPUYECKOH 1€ATEIbHOCTH.

Ha wuzyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpasoBanus otBoauTcsa 136 yacos: B 10 kimacce — 68 yacoB (2 yaca B HEZIEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemerii B mporpamme mo (U3MKE TMepeueHb JTa0opaTOpPHBIX U
NPAKTUYECKUX padoT SBISETCS PEKOMEHIOBAaHHBIM, YUHUTENb [EJIaeT BBIOOD
NpOBECHUST JTa0OpaTOPHBIX pPabOT M OMBITOB C YYETOM WHIWBHIYATbHBIX
0COOCHHOCTEN 00yJaroImuxcsl.



COJEP)KXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®uznka u MeToAbI HAYYHOI'O IO3HAHUS

®usuka — Hayka o npupoge. HayuHele MeETOABI MO3HAHHUS OKPYKAOLIETO
mupa. Ponp skcnepuMeHTa W TEOpUM B IPOLECCE MO3HAHUSA IPHUPOJBIL.
DKCnepuMeHT B QU3HKE.

MopenupoBanue (pu3anyeckux sgBJICHHN U mpoieccoB. HayuHble rumoresbl.
dusnueckre 3aKOHbI U TEOpUH. ['paHUIBI TPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUA.

Ponp u mecto ¢usuku B (popMHUpPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI
MHPA, B IPAKTUYECKOU IEATENBHOCTH JIFOACH.

Jlemoncmpayuu

AnanoroBele M 1U(POBBIE HU3MEPUTEIBHBIE IPUOOPHI, KOMIIBIOTEPHBIE
JATYUKU.

Paszjnen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe ABUXKeHHE. OTHOCHUTENBHOCTh MEXAaHUYECKOIO JIBIKCHMSI.
Cucrema otcuera. Tpaekropusi.

[Iepemenienne, CKOpoCTh (CpedHSIsi CKOPOCTb, MITHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUATbHOW TOUKH, UX MPOCKIMU Ha OCH CHUCTEMBI KOOpJHMHAT.
CloxeHue rnepemMenieHni u CJI0KEeHUE CKOPOCTEH.

PaBHOMepHOE M pPaBHOYCKOpPEHHOE MpsMoJiMHEHHOe ABWKeHue. ['paduxu
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHHUs, MyTH U MEepEeMENICHUs
MaTepUAIbHON TOYKHU OT BPEMEHHMU.

CBoOogHOE azieHue. Y CKOpeHUue CBOOOHOTO MaICHHUS.

KpuBonuneninoe naBwxkeHue. JIBrKeHME  MATEpHAIBHOM  TOYKH IO
OKPY>KHOCTH C MOCTOSIHHOW MO MOJYJIO0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, IMHENHAS
ckopoctb. [lepnon n yacrora obpamienus. LleHTpocTpeMUTENIbHOE YCKOPEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIOUAOMETD,
JB)KCHUE CHAPSIOB, LICITHBIE U PEMCHHBIE MTEpEIavn.

Jlemoncmpayuu

Mojenb CUCTEMBI OTCUETa, WLTIOCTPAlUs KMHEMATHYECKUX XapaKTEPHUCTHUK
JIBUKCHUS.

[IpeobpazoBanue TBUKEHUHN C UCIIOIH30BAHUEM ITPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3/IyXE U B pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenue nBvkeHus Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY U
TOPU30HTATBHO.



N3mepenne yckopeHus cBOOOHOTO MaeHUsI.

Hanpagnenue ckopocT pu IBUKEHUU MO OKPY>KHOCTH.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yyeHre HEPAaBHOMEPHOTO JIBUKEHHS C LEIBIO ONPEIEIICHUs MTHOBEHHOU
CKOpOCTH.

HccnenoBanue COOTHOLIEHUS MEXIAY IyTSIMH, INPOWIECHHBIMUA TEIOM 3a
MOCJICIOBATENIbHBIE PABHBIE NPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHHUH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3yyeHne nBUKEHUSA IAPHUKA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpomIeHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuka

[Ipyamnn  otHOocutenbHOCTH  ['ammnes.  Ilepebit  3akoH  HproToHa.
HNHepuuanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpunuun cynepno3unuu cuil. Bropoit 3akon HeroToHa
JUIsl MaTepUANIbHOM TOUKH. Tperunii 3akoH HbloTOHA 11 MaTEpUaIbHBIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuna Tspkectu. llepBas kKocmuueckas
CKOPOCTb.

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

Tpenue. Buapl Tpenust (1mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuina TpeHus CKOJbKEeHUS U cuia TpeHus mnokos. Kosddumment tpenus.
Cuna conpoTUBIIEHUS PU ABUKEHUU TENA B )KUJKOCTH WJIU rase.

[TocTynarenbHOE U BpamaTeIbHOE JBUKEHHE a0COTIOTHO TBEPIOTO TEa.

MoMeHT CcHIIBI OTHOCHUTENIBHO OCH BpauieHus. llnedo cubl. YcinoBus
paBHOBECHSI TBEPAOTO TeJIa.

TexHu4eckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHECHHUE: NOAIIUIHUKH,
JBUJKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBnenne nHepuuu.

CpaBHeHHEe Macc B3aUMOICHCTBYIOIIMX TE.

Bropotii 3akon HeroToHa.

N3mepenue cu.

Ciio)eHue Cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIivu.

HesecomocTts. Bec Tena nmpu yCKkOpeHHOM MOABbEME U MaJICHUH.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbXKEHUSL.

VY cnoBus paBHOBECHs TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii osxcnepumenm, nabopamopuvie pabomol

Nzydenue nuxeHus: Opycka 1o HaKJIOHHOW TUIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CWJI YIPYTOCTH, BO3HUKAKOLIMX B IPYKHUHE U
pe3HOBOM 00pasiie, oT ux aedopMaiiuu.

HccnenoBanue ycnoBUW pPAaBHOBECHS TBEPAOTO TeNa, HMEIOLIETO OCh
BpAaILLCHU.

Tema 3. 3akoHbl cOXpanenus 6 MeXaHuke

HNmmynbe maTepuanbHOM TOUKHM (Tena), CUCTEMbl MaTepHalbHBIX TOYEK.
NMnynbC cWiIbl MU M3MEHEHHE HUMITyJIbCa Tela. 3aKOH COXPAaHEHUS HWMITYJIbCA.
PeaktuBHOE NBUKEHUE.

Pabota cribl. MOIIHOCTH CHJIBL

Kunernueckass sHeprusi MarepuaibHoil Touku. Teopema 00 H3MEHEHUU
KUHETUYECKON YHEPTUHU.

[TorenunanpHas JHEPIUsl. [TorennmanpHas JHEprus yIIPYTO
neopMupoBaHHOW  mpyxuHbl. lloTeHuunanbHas SHeprusi Tena  BOJIU3H
MOBEPXHOCTU 3EMIIN.

[loreHunasbHple W HENOTECHLUMAIbHBIE  CHJIBL CBszp  paboOTHI
HEMOTCHIMAIBHBIX CHJI C U3MEHEHUEM MEXAHMYECKOM JHEPIUHM CHUCTEMBI TEIL.
3aKOH COXpaHEHUS MEXaHUYECKOU SHEPTHHM.

Ynpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCcTpOWCTBA M NMPAKTUYECKOE IPUMEHEHUE: BOJOMET, KOIEp,
IIPYKUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

[lepexon moTeHIMATbHON SHEPTUN B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopnuvie pabomol

N3yueHne aOCOIIOTHO HEYIPYroro yjapa ¢ MOMOIIbIO JIBYX OJUHAKOBBIX
HUTSIHBIX MAsITHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C U3MEHEHUEM MEXaHUYECKOW PHEpPTUu
TeJIa Ha IIPUMEPE PACTSHKEHUS PE3UHOBOIO KIyTa.

Paznen 3. MoJiekyasipuasi pu3uka 1 TEPMOAMHAMUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU MeopUulU
OCHOBHBIE TOJOXEHUSI MOJICKYISIPHO-KHHETUYECKON TECOPUM M UX OMBITHOE
obocHoBaHue. bpoyHoBckoe naBmxkenue. Huddysus. Xapakrep ABMIKCHHUS H
B3aMMOJICUCTBUSI YACTHUI[ BeElIeCTBA. MoJenu CTpPOEHUsI Tra30B, XUIKOCTEU U
TBEPJIBIX TeJ U 00OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojelei. Macca u
pa3Mmepsl MoJiekyl. KonnuectBo BemiectBa. [loctostnaass ABoraapo.

TennoBoe paBHOBecue. Temmneparypa u e¢ uzMepenue. [llkana Ttemmneparyp
Llenbcus.



Mopgens  upeanbHOoro raza. (OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETHYECKOW TEOpUU HUACAIbHOrO raza. AOCONIOTHas TeMmIepaTypa Kak mepa
CpeIHEN KHUHETHMYECKOM SHEPrMy TEIUIOBOTO JBMKEHUs dacTul rasza. [llkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHHEe MeHneneeBa—KamneipoHa.
3akoH JlambToHa. M30mporeccsl B UACAaTbHOM ra3e ¢ MOCTOSHHBIM KOJUYECTBOM
BellecTBa. ['paduueckoe Mpe/CTaBICHUE M30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHCTBa M MPAKTHYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomertp.

Jlemoncmpayuu

OnbIThI, TOKa3bIBAIOLINE AMCKPETHOE CTPOCHHME BEIIECTBa, (Qororpaduu
MOJIEKYJ OPTaHUYECKUX COETUHEHUM.

OmnpiTel 110 UG GY3UHN )KUIKOCTEH U ra30B.

Mojens OpOyHOBCKOTO JBUKEHUS.

Mopuens onsita LTepHa.

OnsbIThI, JIOKa3bIBAOIINE CYyIlIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICICTBUS.

Moens, HIUTIOCTPUPYIOLIAs IPUPOIY AABICHUS ra3a Ha CTEHKH COCYy/Ia.

OneIThl, WUTIOCTPUPYIOLIME YpPaBHEHHE COCTOSHHUS HJICATBHOIO Tasa,
M30IPOLECCHL

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

OnpeneneHne Maccel BO3/yXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHUI
00bEMa KOMHATBHI, IABJIICHUS U TEMIIEPATYpPhI BO3yXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEXAY TapaMeTpaMH COCTOSTHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrosbt mepmoouHamuKu

TepMoanHaMuueckass cucrteMa. BHYTpEHHsIT dHEpPrus TEPMOAUHAMUYECKOU
CHCTEMBI U criocoObl e¢ n3mMeHenus. KonnuecTBo TerioTsl u pabota. BHyTpeHHs s
DHEpPrusi  OJHOATOMHOTO  HJEATbHOrO  ra3a. Buael  Temnonepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIIUS, U3IIyYCHHE. Y AENIbHAS TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI IpH TEIUIONEpEaaye.

[lonsatue 006 amgumabatHOoM mporecce. llepBblid 3aKOH TEPMOAMHAMUKHU.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMMKHU K u3ompoueccaM. ['paduueckas
WHTEpIpeTaus padoThl rasa.

Bropo#i 3akoH TepmoamHamuku. HeoOpaTuMOCTh MPOIECCOB B MIPHUPO/IE.

TeruioBple  MamuHbl.  [IpUHOMIIBL  AEUCTBUS  TEIUIOBBIX  MAalIWH.
[IpeoOpazoBanusi ’HEpPruu B TEIUIOBBIX MamuHax. Koadduiuent monae3Horo
nerictBusl TersioBo mamuHbl. [{ukn KapHo u ero kospduiiueHT moJie3HOTO
JecTBUsL. DKOIOTUYECKUE POOIEMbI TETIIOIHEPTETUKY.



TexHudeckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHWE: JIBUTATEellb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOJWIbHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpPEHHEH SHEpPIruM Teja IMPU COBEPIICHHH pPalOTHI: BBUIET
npoOKW U3 OYTBHUIKM TOJ JACHCTBHEM CXKAaTOro BO3/AyXa, HarpeBaHue s¢dupa B
JATyHHOU TpYyOKe IMyTEM TpeHHUsI (BUICOAEMOHCTPAIINS).

N3meHenne BHyTpeHHEHN YHEPrun (TeMIIEpaTyphl) Tela Npu Terionepeaaye.

OnpiT 1m0 aguabaTHOMY PACHIMPEHHUIO BO3AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM ).

Mopenu napoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATEJIS.

Vuenuueckuu sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEIOEMKOCTH.

Tema 3. Azpezamnuie cocmoanus eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAsS U
OTHOCHUTENIbHAS BIAXHOCTh BO3Ayxa. HacelmeHHbIM mnmap. YnaenbHas TeIwioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT 1aBJICHMUS.

TBepnoe Teno. Kpucrannuueckue u amoppHbie Tena. AHU30TPONUS CBOMCTB
kpuctaiuioB. JKuakue kpucraiwibl. CoBpeMmeHHblE Marepuaibsl. [lmaBienue un
KpUCTaJUIM3aus. Y enbHas TerioTa miasieHus. Cyonumanus.

VYpaBHeHuUe TEIIoBOTO OanaHca.

TexHudeckue yCTpOMCTBAa M NPAKTUYECKOE NPUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJOPUMETP, TEXHOJIOTUHU TMOIYYEHUS COBPEMEHHBIX MaTE€pUalOB, B
TOM YKCJI€ HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBIIEHHBIX MTAPOB.

Kunenue npy NHOHUKEHHOM J1aBJICHUH.

CrocoObI U3MEpPEHHUsI BIIaKHOCTH.

HabGntonenue HarpeBaHus U IU1aBJIeHUS] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTauIoB.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenrie OTHOCUTENBHOM BIaXKHOCTH BO3AyXa.

Paznen 4. DinekTpoauHAMHKA
Tema 1. Inekmpocmamuxa
DIeKTpu3alms Tel. OJNEeKTpUYecKuil 3apsia. JlBa BUAa SIEKTPUUECKUX
3apsiioB. [IpoBOJAHMKU, IUAIEKTPUKUA U TOMYMPOBOJHUKHU. 3aKOH COXpaHEHUS
AIEKTPUUYECKOTO 3apsijia.



B3aunmopneiictBue 3apsanoB. 3akoH Kynona. ToueyHblil 3J€KTpUUECKUI 3apsil.
Onektpuyeckoe mone. Hampsx€HHOCTh 3nekTpuyeckoro mnois. [lpuHiun
CYHEPHO3ULINM 3JIEKTPUUECKUX MOJEH. JIMHUM HaNpsKEHHOCTH 3JIEKTPUYECKOTO
TIOJISL.

Pabora cun  anekrpocratuueckoro  mnojisi.  Ilotenmuman.  PasHocTh
MOTCHUUAJIOB. [IpOBOMHUKKA M AUANEKTPUKH B DIIEKTPOCTATUUYECKOM IIOJIE.
Jvanexkrpudeckasl MPOHULIAEMOCTb.

DnekTpoeMKocTh. KoHeHcaTop. DIEKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa.
DHeprus 3apsHKEHHOTO KOHIEHCATOPA.

TexHu4eckue yCTpOMCTBA U MPAKTHUYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, DIEKTPOCTAaTHUECKas 3allluTa, 3a3€MJICHHE JIIEKTPONPUOOpPOB,
KOHJICHCATOp, KOMIMPOBAJIbHBIN annapar, CTpyHHbIA TPUHTED.

Llemoncmpayuu

Y CTpORCTBO M IPUHIMII AEUCTBHSL DJIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TOJIC 3aPSKEHHBIX TEJl.

IIpOBOIHUKY B 2JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTaTUUECKAS 3alIUTA.

JIMBIIEKTPUKHU B AIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IIOCKOTO  KOHZEHCaTopa OT  IUIOLIAIN
IIJJACTHH, PACCTOSHUS MEXIY HUMHU U AUNIEKTPUIECKON MPOHNULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO KOHJIEHCATopA.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 31eKTpoOEeMKOCTH KOHIeH caTopa.

Tema 2. Ilocmosannwiit 31exkmpuueckuit mok. Toku 6 pa3iuuHslx cpeoax

DJIEKTPUYECKU TOK. YCIOBUSA CYIIECTBOBAaHMS JJIEKTPUYECKOTO TOKA.
Ncrounuku Toka. Cua Toka. [TocTosiHHBIN TOK.

Hanpspokenue. 3akon Oma [yis yyacTka Henu.

DNEeKTPUYECKOE CONPOTHBIICHUE. YJIENbHOE CONPOTUBICHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAIIIENBHOE, CMELIAHHOE COEIMHEHHE ITPOBOIHUKOB.

Pabora nanektpuuyeckoro Toka. 3akoH JDxoyns—Jlenna. MomHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABMKYIIASI CWJIA U BHYTPEHHEE CONPOTHUBICHUE MCTOYHHMKA TOKA.
3akon Oma Juist MOJTHOM (3aMKHYTOM ) 2yiekTpuueckoi renu. KopoTkoe 3aMmbIkaHue.

DJIEKTPOHHAsA  MPOBOJMMOCTD TBEPABIX  METAUIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUS METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOICTBA AIIEKTPOHHBIX ITyYKOB.

[TonynpoBoAHUKH. CobcTBeHHas 151 MIPUMECHAs IIPOBOJUMOCTD
noJIlynpoBoIHUKOB. CBoicTBa p—N-niepexona. [lomynpoBogHuKoBbIe TPUOOPHI.



DJIeKTpUYECKHd TOK B  pacTBOpax M  paciuiaBaX  3JIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS] TUCCOLMALIMS. DIIEKTPOIIU3.

DJeKTpudeckuil TOK B razax. CaMOCTOSTENBbHBII U HECAMOCTOSTEIIbHBIN
pazpsaa. Monuus. [Ltazma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEepMETP,
BOJITMETP, PEOCTaT, HMCTOYHMKH TOKa, OJJIEKTpOHArpeBaTeiabHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBII THO,
TEPMUCTOPHI U GOTOPEZUCTOPHI, TOTYTPOBOJHUKOBBIN U0, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKAa M HalpsDKEHHUS.

3aBUCUMOCTb COINPOTHUBIICHUS] HWIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IUIOIIAIU TIOTIEPEYHOTO CEYEHHUs U MaTepraa.

CMelaHHOe COeIMHEHNE TIPOBOIHUKOB.

[Ipsamoe wu3MepeHue JIIEKTPOABMKYIIEH cwibl. KopoTkoe 3ambIkaHue
raJIbBAHUYECKOTO IEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJIIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB MEKTPOIUTOB.

HckpoBot paspsa 1 IpOBOAUMOCTB BO3IyXa.

OaHOCTOPOHHSIS TPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie padoomol

N3yueHne cMenanHoro COeIMHEHMUS PE3UCTOPOB.

N3mepenne 3JIeKTPOABHKYIIEH CHIIBI UCTOYHMKA TOKA M €r0 BHYTPEHHEIO
CONPOTUBIICHUS.

HaGmronenue anexktposmsa.

MeknpeaMeTHble CBA3H

N3yyenue kypca ¢puzuku 6azoBoro ypoBHs B 10 Kiacce OCyILIECTBISETCS C
YYETOM COJEP)KATEIbHBIX MEXIPEIMETHBIX CBS3€d C KypcaMH MaTE€MaTUKH,
OMONOTUH, XUMHUH, Teorpaduu U TEXHOIOTUH.

Meoicnpeomemnvie nousimusi, CBI3aHHbIE C HW3YYEHHEM METOJOB HAy4YHOTIO
MO3HAHUS: SBJICHUE, HAy4yHBIH (akT, TUmoTe3a, (U3MYecKas BEIMUYMHA, 3aKOH,
Teopus, HaOJIOJEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHNE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CUCTEMbl ypaBHEHUM, JIMHEWHas (yHKIMS,
napabona, runepoosa, ux rpaQuku U CBOWCTBA, TPUTOHOMETPUYECKUE (PYHKIIUHU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonozus: mexaHnnyeckoe ABMXKEHUE B XKUBOUM mpupone, nuddysus, ocMmoc,
TEMJI000MEH >KMBBIX OPraHW3MOB (BUIbI TEIJIONEPENAUH, TEIJIOBOE PABHOBECHE),
AIEKTPUYECKHUE SIBJICHUS B KUBOU MPHUPOJIE.



Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOECHHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpPHAsI Macca, TEIJIOBbIE CBOMCTBA TBEPJIBIX TeEJ, KUIKOCTEH U
ra3oB, JSJICKTPHUYECKHE CBOMICTBA METAJUIOB, AJEKTPOJIUTHUYECKAs IHCCOLMALNS,
rajJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3IyXa, BETPhI, 0ApOMETpP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBWKEHUU C HMCIOJIB30BAHUEM MEXaHU3MOB,
y4ET TpPEHUSI B TEXHUKE, MOAIIMITHUKY, HCIOJIb30BaHUE 3aKOHA COXPaHCHUS
UMIIyJibca B TEXHUKE (pakera, BOJAOMET W JPYyTrHeE), ABUTATEIb BHYTPEHHETO
cCropanusi, mapoBasi TypOMHa, OBITOBOM XOJIOAWIBHHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJYYECHUS] COBPEMEHHBIX MaTepHaJioB, B TOM YHCJIE HAHOMAaTEPUAIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAs 3allliTa, 3a3eMJICHUE SJICKTPONPHOOPOB,
KCEpOKC, CTPYHHBIH PUHTED, AIIEKTPOHArpeBaTesIbHbIE npuodopkI,
AIIEKTPOOCBETUTEILHBIC PUOOPHI, TATHBAHUKA.

11 KJIACC

Paznen 4. dnekTpoauHaAMHUKA

Tema 3. Maznummnoe none. IneKmpomMazHuUmMHas UHOYKYUS

[TocTrositHHbIE ~ MarHuThl.  B3anMOAEHCTBHME  TMOCTOSIHHBIX ~ MAarHHUTOB.
MarautHoe mnone. Bektop MarHuTHOW WMHAYKIMH. [IpuHOMO cCyneprio3uuuu
MAarHATHBIX NoJied. JIMHMKM MarHuTHOM MHAYKUMH. KapThHA JNUMHWUNA MarHUTHOU
WH]IYKIUU TI0JISI HIOCTOSTHHBIX MarHUTOB.

MarnutHoe TmoJieé TPOBOJHHMKA ¢ TOokoM. KapTuHa JMHMN WHIYKIUU
MarHUTHOTO TOJISI JUIMHHOTO MPSIMOrO0 MPOBOJHHKA M 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTyIIKU ¢ TOKOM. OnbIT Opcrena. B3anmoneiicTBue mpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJTyJib ¥ HallpaBJICHUE.

Cuna JlopeHua, e€ MOnyiIb U HanpaBieHue. J[BUxKeHre 3apsiKEHHON YaCTHUIIbI
B OJHOPOJTHOM MarHuTHoOM nose. Pabota cuisl JlopeHna.

SIBiieHME DJIEKTPOMArHUTHOW MHAYKOMH. IlOTOK BEKkTOpa MarHUTHOMN
MHIYKIOUU. OJEKTPOJIBMKYINAS CWia HWHAYKIUU. 3aKOH JJIEKTPOMAarHUTHOU
nHAyKuuu Papanes.

BuxpeBoe »snexkrpuueckoe Imosie. DIJIEKTPOABUXKYIIAs CWIA WHAYKIUH B
MIPOBOJHUKE, IBHXKYIIIEMCS TOCTYNATEILHO B OJTHOPOJHOM MarHUTHOM TIOJIE.

[IpaBuiio Jlenna.

NHnykTuBHOCTH.  SIBIEGHME CAaMOMHIYKIMHU. OJIEKTPOJBIKYILAs Ccuia
CaMOUHIYKITUH.

DHEprusi MAarHUTHOTO MOJIS1 KaTYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE TOJIE.



TexHudeckue yCTpoWcTBA M IPAKTHYECKOE IIPUMEHEHUWE: IIO0CTOSHHBIC
MAarHATHI, D3JEKTPOMATHUTBL, JJIEKTPOJABUraTENlb, YCKOPHUTENN SJIEMEHTAPHBIX
YaCTULl, UHAYKIIMOHHAs I1€Yb.

Llemoncmpayuu

OnbiT Dpcrena.

OTKIIOHEHUE 3JIEKTPOHHOTO ITy4Ka MarHUTHBIM TIOJIEM.

JInHMKM MHAYKIMYM MAarHATHOTO MOJIA.

B3anmoneiicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amrmepa.

Hencrue cuibl JIopeHIia Ha HOHBI AIEKTPOJIUTA.

SIBneHne 3JIEKTPOMArHUTHOM MHAYKIWH.

IIpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYILENH CUIbl HHIYKUUHA OT CKOPOCTU MU3MEHEHUS
MAarHATHOTO ITOTOKA.

SIBneHne caMOMHTy KIIMH.

Yuenuueckuu sxcnepumenm, nabopamopnvie padomoi

N3ydeHne MarHuTHOTO ITOJIst KATYILIKHA C TOKOM.

HccnenoBanne nevicTBUSA MOCTOSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue SBICHUS DIIEKTPOMArHUTHON MHIYKIIWH.

Paznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3j1eKmpomazHumHble Kojaedanus

Konebarenbnast  cucrema. CBoOomHBIE  MEXaHWYECKHE  KoyieOaHWUS.
["apmonuueckue kosiebanus. Ilepuona, yactora, ammuTyaa u ($aza KojgeOaHUM.
[IpyxvHHBIA MaATHUK. MaTeMaTU4eCKU MAasATHUK. YPAaBHEHHE TapMOHHYECKHUX
konebanuil. [IpeBparnenue sHepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenpupiii kOHTYp. CBOOONHBIE BJIEKTPOMATHUTHBIE KOJICOAHUS B
UJCAUTHHOM KOJICOATEThHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHHYECKUMU U
AIEKTPOMArHUTHBIMU KoJiebaHussmMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUS
DHEPTHUH B UJICATHHOM KOJIEOATETLHOM KOHTYE.

[IpeacraBienue o 3aTyxarolmux KoneOaHUusx. BbIHYK/I€HHbIE MEXaHUUECKHE
KoJieOanus. Pe3onanc. BeIHYK/I€HHBIC 3JIEKTPOMArHUTHBIE KOJICOaHUS.

ITepemennbiii  Tok. CHHYCOMIANBHBIA MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYJHOE W JEUCTBYIONIEE 3HAYEHUE CHUJIbI TOKa H
HaIpsHKEHUSI.

Tpancpopmarop. IIponsBoacTBo, nepegavya U MoTpeOICHUE IEKTPUUECKON
SHEPrUU. DKOJIOTUYECKUE PHUCKU MPU MPOU3BOJCTBE AIEKTpodHepruu. KynbTypa
MCIIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCETHEBHOM KU3HMU.



TexHuueckue ycTpoucTBa W MNPAKTHUYECKOE NMPUMEHEHHE: SJIEKTPUYECKUUN
3BOHOK, F'€HEpAaTOp MEPEMEHHOTO TOKA, TMHUU JIEKTpOrepeiay.

Jlemoncmpayuu

UccnenoBanue mnapaMeTpoB KOJIeOATENbHON CUCTEMBI (MPYXUHHBIA WU
MaTeMaTUYeCKU MasiTHUK).

HabmroneHue 3aryxarmmx KoJieOaHmid.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIECOAHMM.

Habmronenue pe3oHanca.

CBoOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUs!.

OcuumnorpaMmsl (3aBUCMMOCTH CHIIBI TOKA M HANPSDKEHUS! OT BPEMEHHM ) ISl
AIIEKTPOMArHUTHBIX KOJICOAHUI.

Pe3onanc mnpu mocnegoBaTENbHOM COEOWHEHHHM PE3UCTOpa, KATYIIKU
WHJYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY 3JEKTPOIIepeIayn.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAJbIX KOJIeOAHUM rpy3a Ha HUTU OT
JUIMHBI HUTU U MACChI Tpy3a.

HccnenoBanue IMEPEMEHHOIO0 TOKAa B LENM W3 [OCIEI0BaTEIbHO
COEIMHCHHBIX KOH/IEHCATOPa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMPOMAZHUNIHbBLE 6OJIHbL

Mexannueckue BOJIHBIL, ycinoBUs pacnpoctpaneHusa. Ilepuoa. CkopocTb
pacnpocTpaHeHuss M JyuHa BOJHBL [lomepedHble W NPOJOJBHBIE BOJIHBI.
WNurtepdepenuus u audpakiuys MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3BykKa. I'poMkocTh 3Byka. Breicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL. Y CIOBHS U3IYUYEHHUS 3JEKTPOMArHUTHBIX BOJH.
B3anmuas opuenranus BektopoB E, B, V B anexkrpomarautHol BosiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJH: OTPa)XCHHE, MPEIOMIICHHE, Mospu3anus, nudpaxuus,
unTepPepeniusa. CKOpoCTh MEKTPOMArHUTHBIX BOJIH.

[IIxkana 3IeKTPOMarHUTHBIX BOJH. [IpruMeHEHUE 3JIEKTpPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIIMIIBI paIMOCBSI3U U TENEBUICHHS. Paguonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHuueckue yCTpOHMCTBa M NPAKTUYECKOE NPUMEHEHUE: MY3bIKAJIbHbIE
WHCTPYMEHTBI, YJIbTPAa3BYKOBasi IUAarHOCTMKA B TEXHUKE U MEIUIIMHE, paaap,
paguoONPUEMHHUK, TEIEBU30p, aHTeHHa, Teegon, CBY-neusb.

Jlemoncmpayuu

OObpa3oBaHue 1 pacnpoCTpaHEHUE MONEPEYHBIX U MPOAOIbHBIX BOJIH.

Konebmromeecs Te10 Kak HICTOYHHK 3BYKa.

Habnronenue oTpaxeHUs: 1 IPEIOMIICHUS] MEXaHMYECKHUX BOJIH.



Hab6ntonenue nnreppepeHn u 1uppakiinu MEXaHMueCKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGntonenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIO0M U
4acTOTOM KOoJeOaHUi.

UccnenoBanune CBOWCTB  DJJIEKTPOMArHUTHBIX  BOJIH: OTpakEHHUE,
npesioMiIeHue, Nospu3anus, Tudpakiys, nHTephepeHIHs.

Tema 3. Onmuka

l'eomerpuueckas ontuka. [IpsiMonuHeliHOE pacnpoCTpaHEHHWE CBETa B
oaHopoaHoM cpexe. JIyu cBera. ToueUHBI HCTOUHUK CBETA.

Otpaxenue cBera. 3akOHbI oTpakeHHs cBera. [locTpoeHne n300pakeHuid B
IJIOCKOM 3€pKase.

[Ipenomiienue cBeta. 3aKOHBI IPETOMIIEHUSI cBeTa. AOCOJIIOTHBIN MTOKa3aTelb
npenomwiieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHbld yroja MOJHOTO
BHYTPEHHETO OTPAKECHUSI.

Jucnepcus csera. CloXHBIN cocTaB Oesoro ceera. L{Ber.

ColOuparoniie U pacceuBaronive JuH3bl. ToHkas JuH3a. DoKycHoe
pacCTOsIHUE W ONTHYECKas cuiia TOHKOW JuH3bI. [locTpoenue uzobpaxeHuil B
coOUparoIUX U pacceuBaroluX JMH3aX. Dopmylia TOHKOW JUH3BL. Y BEJIIMUCHHUE,
JTaBAEMOE JIMH30M.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKHU.
YcnoBus HaOMIOACHUS MAaKCUMyMOB M MHHMMYMOB B HWHTEp(EPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOUHHUKOB.

Hudpaxuust cBera. JudpakimoHHas pemerka. YCIoBHE HaOIIOESHUS
[JIaBHBIX ~MAakKCUMYMOB TIpU  TAJE€HUM MOHOXPOMAaTHMYECKOTO CBETa Ha
TU(QPAKIIMOHHY IO PEHICTKY.

[TonsApwusanus ceera.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHUE: OYKH, JIyla,
dboToanmapar, MPOEKIIMOHHBIA armapaT, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TUPPAKITHOHHAS PEIIETKA, TTOJISIPOHI.

Jlemoncmpayuu

[IpsAMonuHENHOE pACIPOCTPAHEHHUE, OTPAKEHHE M MPEITOMIICHHE CBETA.
OnTuyeckre NpuOOpHI.

[TonHOE BHyTpeHHEE OTpakeHrne. MoJiellb CBETOBOAA.

HccnenoBanue cBOMCTB M300paKEHU B TMH3AX.

Moenu MUKpOCKOTIA, TEJIECKOIIA.

Haobntonenue untepdepeHiium ceera.

Hab6mtonenue nudpaxiuu ceera.

Habntronenue nucnepcuu ceera.



[TonydeHue cnekTpa ¢ HOMOIIBIO TPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO JUMPAKIIMOHHOMN PEIICTKU.
Habntonenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopnule pabomuwl
N3mepenue nmokasaresisi IpeioMICHUsI CTEKJIa.
UccnenoBanue cBOWCTB M300paKeHUM B JTMH3AX.
Habnronenue qucrnepcuu cBera.

Pa3nen 6. OcHOBBI crieNUATbHON TEOPHU OTHOCUTEIHHOCTH

['paHunpl  OPUMEHUMOCTH  KJIIACCHUYECKOM  MexaHuku.  llocrynarel
CIICIMATILHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCUTENBHOCTh OAHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpAIlCHUE
JUTAHBL.

DHEPrusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBIL.

CBsI3b MacChl C SHEPrUEH U UMITYJIbCOM PEISITABUCTCKON YACTUILIBI. DHEPTHUS
IIOKOSI.

Pasznen 7. KBanToBas ¢pusnka

Tema 1. Inemenmul K6AHMOB0I ONMUKU

®otonsl. Dopmyina [lnanka cBsi3u 3HEprun POTOHA C €ro YaCTOTON. DHEPTUs
U UMITYJIbC (JOTOHA.

OtkpsiTue u uccnenoBanue ¢horoddpdexra. OnbiThl A. I'. CToneroBa. 3aKOHBI
doTordpdekra. YpaBHenue DuHmTelHa s poToddderra. «KpacHas rpaHuiiay
dhoTodddekra.

JaBnenue ceera. OnwiTel I1. H. JIebenena.

XHAMUYECKOE NEUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA U MPAKTHUECKOE MpUMEHEHHE: (DOTOIIEMEHT,
dboTomaTumK, coiHeuHasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTor(PexT Ha yCTAaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO PoTOdd(DeKTa.

Ceeroguon.

Conneunas 6atapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pesepdopna mo paccessHuio o -4acTHIIL.
IImanerapnas mognens aroma. Iloctynarel bopa. M3myueHne u mnorsomieHue
(GOTOHOB TIpW TEpexoje aTroMa C OJHOTO YPOBHsSI dHEPTrUU Ha Npyrou. Bumw
cnekTpoB. CHEeKTp ypOoBHEW SHEPTUU aToMa BOJIOPO/Ia.



BomnHoBble cBoiicTBa yacTuil. BonHbl ae bpoisis. KopiyckyisipHO-BOJIHOBOM
Ty JTA3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIy4YCHHUE.

TexHnueckue yCcTpoWCTBa M NPAKTHYECKOE INPUMEHEHHE: CHEKTPaIbHbIN
aHayIn3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIM KOMIIBIOTEP.

Jlemoncmpayuu

Monens oneiTa Pesepdopa.

Ornpenenenne JUIMHBI BOJIHBI Ja3epa.

Habnronenue nuHeiuaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

Habnronenue nuHenvyaToro cekrpa.

Tema 3. Amomnoe aopo

OKCHEPUMEHTHI, JOKAa3bIBAIOIINE CI0KHOCTh CTPOE€HHsS sapa. OTKphITHE
paauoakTuBHocTH.  OmbITel  Pe3deppopaa 1o OmpeneneHuio  cocTaBa
paanoakTuBHOTO Wu3myueHus. CBoiictBa anbda-, OeTa-, raMMa-U3TyUEHUS.
BinsiHME paguoakTUBHOCTH HA )KUBBIE OPraHU3MBI.

OtkpeiTHE TpoTOHA U HelTpoHa. HykinonHas mopens snpa [eiizenOepra—
NBanenko. 3apsan saapa. MaccoBoe yucio sapa. M30Tormsl.

Anbda-pacnan. ODIEKTPOHHBIM U TO3UTPOHHBIN Oera-pacnaa. [amma-
M3JIydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus cBsI3U HYKJIOHOB B sjipe. SnepHbie cuibl. Jledekt Macchl sipa.

S nepHsie peakuuu. Jlenenue u CUHTE3 sSIEp.

Anepuwiii peaktop. TepmosiaepHbiii cunte3. [IpobiieMbl M TEPCHIEKTUBEI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHE ACTIEKTHI AIE€PHON SHEPTETHUKHU.

DneMeHTapHble YacTULbl. OTKPBITHE NO3UTPOHA.

MeTo1b1 HaOTIOEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YACTHUII.

OyHnameHTanbHble B3auMoAeicTBHs. EqMHCTBO hu3nyeckoil KapTHHBI MUpA.

TexHudeckue ycTpoicTBa W MPAKTUYECKOE MPUMEHEHHE: J03UMETpP, KaMmepa
BuiibcoHa, siiepHbIil peakTop, aroMHasi bomoa.

Jlemoncmpayuu

CYeTYnK MOHU3UPYIOUINX YaCTHUL.

Yuenuueckuii sxcnepumenm, nabopamopnuvie padoomoi
HccnenoBanue TpeKOB YacTUL (110 TOTOBBIM (poTorpadusim).

Pa3jen 8. DyieMeHTHI ACTPOHOMHUM U ACTPO(PU3UKHU

Otansl pa3BUTHS acTpoHOMUU. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMMH.



Bun 3Be3nHoro Heba. Co3Be3nus, SIPKUE 3BE3bl, IJIAHETHI, UX BUIUMOE
JIBUKECHHUE.

ConHeuHas cucrema.

Connue. ConHeuyHas akTHUBHOCTh. Mcrounuk sHeprun CoJjiHIIA W 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlnarpamMma «CIEKTPaJbHBIA KJIacc —
CBETUMOCTBY». 3BE3/Ibl TJIABHOW IOCIIEIOBATEIILHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» [JI 3BE3]l TJIABHOM TMOCIEIOBATEILHOCTU. BHyTpeHHee CTpoeHue
3Be31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKIECHUU U 3Boaonuu CoiHia u
3BE3/l. DTalbl )KMU3HU 3BE3I.

Mueunsiii Iyt — Hama ['anmaktuka. Ilonoxxkenne m nBuxenue CoJiHIa B
["aymakTuke. Tunel raiakTuk. PaguoranakTuku U KBazapbl. YepHbIE ABIPHI B AIpax
raJaKTUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00mna. Paz0oeranue rajakTuk.
Teopust bosbioro B3peiBa. PETUKTOBOE U3ITyUEHUE.

MacmrabHas cTpykTypa Beenennoii. MetaranakTuka.

Hepemennsie mpoOaeMbl aCTpOHOMMUH.

Vuenuuecxue nabrooenus

HaOntoneHuss HEBOOPYKCHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
MPUIOKEHUMN ISl ONPENICNICHUS TIOJIOAKEHUSI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEeBEpHOro MOJyIapus U IPKUE 3BE3bl.

Haobnronenus B Teneckon JlyHsi, mianer, Mieunoro Ilytu.

O0o0maroee NOBTOPEeHUE

Ponp ¢u3umkum ©m acTpOHOMHH B OSKOHOMHYECKOH, TEXHOJOTHYCCKOM,
COIIMAJIbHOM M 3TUUYECKOH cdepax AesATeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3HKHU
¥ aCTPOHOMHH B COBPEMEHHOM HAy4YHOU KapTHHE MUPA, POJIh (PU3HMUECKON TEOpUn
B (OpPMUPOBAHMM TMPEACTABICHUM O (U3MYECKOW KapTUHE MHUpa, MECTO
bu3nYecKo KapTUHBI MUpPA B 00IIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTAaBICHUIN O IPUPOJE.

MexnpeaMeTHble CBSI3U

Nzyyenne kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPXKATENIbHBIX MEXIPEAMETHBIX CBSI3€d C KypcaMH MAaTEMAaTHKH,
OHOJI0THH, XUMUH, Freorpadui U TEXHOJIOTUH.

Meocnpeomemnvle nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SBJICHWE, HAy4YHBIM (paKkT, TUrnoTe3a, (puamyeckas BeIUMYMHA, 3aKOH,
TeOopHs, HaOIIOJICHUE, DKCIIEPUMEHT, MOJICIMPOBaHUE, MOJIEITh, U3MEPEHHUE.

Mamemamuxa: peUIEeHUE CHUCTEMBI YPABHEHUH, TPUTOHOMETPUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbl M HUX MPOCKIIMM HAa OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB,



MPOU3BOJHBIC DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAO00US TPEyTrOJIbHUKOB,
ompeeNieHNe TIOMAIU TIIOCKUX (GUryp u oobemMa Ted.

buonoeus: »nextpuueckue SBICHUS B KUBOW Mpupoje, KoyieOaTeabHbIe
JIBWDKEHUS B SKMBOM NPHUPOJIE, ONTUYECKUE SBIICHUS B )KMBOUW NPUPOJE, NEUCTBHE
paauaIiy Ha )KUBBIC OPTraHU3MBbI.

Xumus: CTpOCHHUE aTOMOB M MOJIEKYJI, KPUCTAIINYECKAsI CTPYKTYypa TBEPIbIX
TEI, MEXaHU3Mbl OO0pa30BaHUs KPUCTALUIMYECKON PEIICTKH, CHEKTPaIbHBIMI
aHaJM3.

leocpagusa: MarHuUTHBIE TIOJIOCA 3€MJIM, 3aJCKH MArHUTHBIX DY,
dhoToChEMKA 3eMHOM MOBEPXHOCTHU, MTPEJICKA3aHUE 3EMJICTPSICCHUM.

Texnonocus: NWHWUHM DSIEKTPOTIEpenay, TEHEepaTop TMEePEMEHHOTO TOKa,
AJIEKTPOJIBUraTeNb, WHIAYKIMOHHAS TMe€4Yb, pajap, PajaHuONpPUEMHUK, TEIEBU30D,
anteHHa, tenedoH, CBY-neub, MpoOEKIMOHHBIA amnmapar, BOJIOKOHHAsl OITHKA,
COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUSA

OcBoenue yudeOHOTO Tpeamera «®Du3KMKa» Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBanus (6a30BbI YPOBEHB) MOJKHO OOECIEUUTHh JOCTHKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX M TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTAaTOB.

JIMUHOCTHBIE PE3YJbBTATBI

JIM9HOCTHBIE pe3ybTaThl OCBOCHHS Y4eOHOTO TpenMera « Du3nka» JTOHKHBI
OTpa)kaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TO3WIIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpPHMEHTAlN{, TO3WTUBHBIX BHYTPEHHHX  YOEXKICHWA, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM I[IEHHOCTSM POCCHUHCKOrO OOIIECTBa, PACHIUPEHUE >KU3HEHHOIO
OTBITA U OMBITA JEATEIBHOCTH B MPOIECCE peain3allii OCHOBHBIX HAINpaBIICHUN
BOCIIUTATENILHON AESTEILHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskaaHCcKoOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIUK 00YJarOIIErocs: Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;

NPUHATHE  TPATUIMOHHBIX  OOIIEYEIIOBEUECKUX  T'yMAHUCTUYECKUX U
JIEMOKPATHYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTU COBMECTHYIO NIESITEILHOCTh B MHTEpECAX IPa)kIaHCKOTO
o0111ecTBa, Y4acCTBOBATh B CAMOYTPABIICHUU B 00pa30BaTEIbHOM OpPTaHU3AlINHY;

YMEHHE B3aUMOJICHCTBOBATH C COLUAILHBIMA UHCTUTYTaMH B COOTBETCTBUU C
uX (QYHKIUSAMH U Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHOU W BOJIOHTEPCKOM AESITENBHOCTH;

2) NATPUOTHYECKOTO0 BOCIIM TAHHUSA:

c(hOpMUPOBAHHOCTh poccuiickon IPaXKIaHCKOU UJEHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHUMBOJAM, IOCTHXKEHUSIM
POCCUICKHX YUCHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYalMIO W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTHU, B TOM YHUCJIC B
JIeSITEIbHOCTH YUYCHOTO;

OCO3HAHUE JTUYHOTO BKJIaJa B MOCTPOEHUE YCTOMYMBOTO Oy IyIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIJIFOUAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
MPUCYIIETo (PU3NYECKOIN HAYKE;



5) TpyA0BOIro BOCIIMTAHHUS:

UHTEpeC K pa3nudHbiM cdepaM MpodhecCUOHATIBHOU NEATeNbHOCTH, B TOM
YHCJI€ CBS3aHHBIM C (DU3UKOM M TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyyieii mpodecCuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHbL;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUI0 U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3HMKY HA TPOTSHKEHUN BCEH KU3HU,

6) IKOJIOrHYeCKOr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh IKOJOTUYECKOM KYJIbTYpPhI, OCO3HaHUE TJIOOAIHHOTO
XapaKTepa IKOJOTHIECKUX TPOOIeM;

IUIAHUPOBAHUE U OCYILECTBIIEHUE NEUCTBUM B OKPYKAKOIIEH Cpelie HA OCHOBE
3HAHUS LEeJIEW YyCTOMYMBOIO PA3BUTHS YEIOBEYECTBA,;

pacHIMpeHue OIbITa JEATENbHOCTH SKOJIOTMYECKOM HAMpaBiIeHHOCTH Ha
OCHOBE UMEIOUIUXCS 3HAaHUM MO0 PU3HUKE;

7) HEHHOCTH HAYYHOTO MO3HAHMSI:

c(hOpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3NIECKON HAYKHU;

OCO3HAHHME IIEHHOCTHM HAyYHOM [I€ATEIIbHOCTH, TOTOBHOCTh B IIPOLIECCE
u3ydeHuss  (QU3MKA ~ OCYIIECTBIATH  MPOCGKTHYID M HCCIEI0BATEIBCKYIO
NEeATEeTbHOCTh MHAUBUIYAIHHO U B TPYIIIIC.

METAITPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHBIE YUeOHbIE 1elCTBUSA
ba3oBble Jilornyeckue a1ecTBUA:
CaMOCTOSITENIbHO  (OPMYyJIUPOBaTh W aKTyaIM3UpOBaTh  MpodOIEMy,
paccMaTtpuBaTh €€ BCECTOPOHHE;
ONPENENATh LN JEATEIbHOCTH, 33/1aBaTh MapaMeTPbl U KPUTEPUHU HX
JIOCTYDKEHHS
BBIABJIAITH  3aKOHOMEPHOCTM W  TPOTUBOPEYMST B  PacCMaTpUBAEMBbIX
(bU3UYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH pEUISHUs MPOOJIEMbI C YUETOM aHAIM3a UMEIOIINXCS
MaTepHUaJbHBIX U HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB
1IEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI JEATCIILHOCTH;
KOOPJMHUPOBATh M  BBHINOJHATH pabOTy B  YCIOBUAX  PEATbHOTO,
BUPTYaJILHOTO ¥ KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS,
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX IMPOOJIEM.
ba3oBble uccienoBaTeIbCKue AeiiCTBUA.



BJIaJ€Th HAyYHOW TEPMHUHOJOTHEH, KIIOYEBBIMH TOHSATHUSMU U METOJAMHU
(bu3HYECKON HAYKH;

BJIa/IETh HaBbIKaMH y4eOHO-HCCIEA0BATENBCKON U MPOEKTHOMN NEeSITENbHOCTH
B 00J1aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peIIeHUs 3a7a4 (PU3UUIECKOTO COACPIKAHMSA, MPUMEHEHUIO Pa3TUYHBIX
METOJI0B MO3HAHMS;

BIAJIETh BHUJAMU JEATEIBHOCTH MO TMOJYYEHHI0 HOBOTO 3HAHUS, €ro
UHTEpIpETAINK, MPEOOPA30BAaHUIO W TMPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPU CO3/IaHUU YIEOHBIX MMPOEKTOB B 007aCTH (DU3HKH;

BBISIBIISITh  IPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3WpOBaTh 3a/aady,
BBIIBUTaTh TUIOTE3Y €€ pELIeHUs, HAXOAUTh apryMEHTHI Ui JO0Ka3aTelbCTBa
CBOMX YTBEPKICHH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aQHAIM3UPOBATh IMOJYYEHHBIE B XOJ€ PEIICHHS 3aJladyd  pe3yJibTaThl,
KPUTUYECKH OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIC 3aJayd B 0OOpa30BATEIHHOM
JESTEIbHOCTH, B TOM YHUCIIE NIPU U3YUEHUH (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh IPUOOPETEHHBIH OTIBIT;

yMETb MEPEHOCUTh 3HaHMS 1O (U3MKE B MPAKTUYECKYIO 00JacTbh
KU3HENEATEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX NPEIMETHBIX oOnacTeil;

BBIJIBUTATh HOBBIC UJIEH, TIPE/JIaraTh OPUTUHAIBLHBIE TIOIXO/IbI U PEIICHMUS;

CTaBHUTH MPOOJIEMBI U 337a4H, IOy CKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ undgopmanmeii:

BJIa/IeTh HABBIKAMU TMOJy4YeHHs] MH(OpMaLUU (PU3NYECKOTO CONEP KaHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYILUECTBISATh ITOUCK, aHaju3,
CHCTEMAaTU3alMI0 M WHTEpPIpeTaluio WHGOPMAlMU Pa3IMYHbIX BHIOB U (PopM
Mpe/ICTaBICHHUS;

OIICHUBATh I0CTOBEPHOCTH HH(GOPMAIIH;

UCTIONB30BaTh  CpeACTBA  MH(MOPMALMOHHBIX W  KOMMYHHKAIlMOHHBIX
TEXHOJIOTHI B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3AIMOHHBIX
3alad ¢ CcoOJroieHueM TpeOOBaHUM HSProHOMHUKU, TEXHUKH OE€30MaCHOCTH,
TUTHUEHBI, PECYpCOCOEpeKEeHHs, TMPaBOBBIX UM  OTUYECKUX HOPM, HOPM
uHdOpMaIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEpKaHMUS B Pa3IUYHBIX (opmarax ¢
y4€TOM Ha3HayeHUs MH(GOpPMAILUU U LIEIEBON ayJUTOPHUU, BHIOMPAs ONTUMAIbHYIO
dbopMy npeCcTaBICHUS U BU3yaInu3alluu.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHBIEC y4eOHbIe NeliCTBUS:



OCYIIECTBIIATh OOLIEHME Ha ypokaXx (U3UKK W BO BHE-YPOUHOH
NeSITeHHOCTH;

pacrno3HaBaTh MPEANOCBUIKM KOHQIMKTHBIX CHUTyallud M cMsr4arhb
KOH(DITUKTHI,

pPa3BEPHYTO M JIOTHUHO M3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIH30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W KCIOJIb30BAaTh MPEUMYLIECTBa KOMaHAHONM M HWHJWBUIYAJIbHOM
paboThI;

BBIOMpaTh TEMATUKYy M METOJbl COBMECTHBIX JEHCTBHI C y4eTOM OOIIMX
WHTEPECOB ¥ BO3MOYKHOCTEH Ka)I0TO WieHA KOJIIICKTUBA,;

OPUHUMATh L€ COBMECTHOW  JIEATENbHOCTH, OpPraHH30BBIBATH U
KOOPJAMHUPOBATh JEHCTBUS MO €€ JOCTHMIKEHUIO: COCTaBIIATh IUIaH JEUCTBUH,
pacmpenensTh poJid C Y4€TOM MHEHUH Y4YaCTHHUKOB, OOCYXKHaTh pPe3yJIbTaThl
COBMECTHO paboThI;

OLICHMBATh KAaueCTBO CBOETO BKJIaJa M KaKIOTO YYacTHHKAa KOMAaHIbl B
oOIIHi1 pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

npejjiaraTb HOBBIE IIPOEKThI, OLEHUBaTb HUJEH C MO3ULUUU HOBHU3HBI,
OpPUTMHAJIBHOCTHU, IPAKTUYECKOIN 3HAUNMMOCTH;

OCYIIECTBIIATH TO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHBIX
CUTYaLUsIX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe Y4eOHbIe [1eiiCTBUA
Camoopranmsamnus:

CaMOCTOSITEJIBHO OCYILECTBIATh MO3HABATEIbHYIO AEATENbHOCTh B 00JIACTH
GU3MKK W acTPOHOMHH, BBIABISTH NPOOJIEMBI, CTaBUTh U (HOpPMyIHUpPOBaATH
COOCTBEHHBIE 33/]auH;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PACUYCTHBIX M KadyeCTBEHHBIX
3aj1a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YUETOM UMEIOILIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEAIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsATh paMKH y4eOHOro IpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUM;

Jenarb OCO3HAHHBIA BBIOOpP, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 3a pELICHNE;

OLICHUBATh NPUOOPETECHHBIN OIIBIT;

cnocoOcTBOBaTh (OPMHUPOBAHUIO U MPOSIBICHUIO JpyJIUMIMU B 00JacTH
(bU3HUKH, TOCTOSHHO TIOBBIIIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOLIMOHATbHBIH HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B AEATEIbHOCTD,

OLICHUBATh COOTBETCTBUE PE3YIHTATOB LIEISM;



BJIaJ€Th  HaBBbIKAMHM  [O3HABATEIbHOM  pediekcuu Kak  OCO3HAHUs
COBEpIIIAEMbIX JICUCTBHH M MBICTUTEIBHBIX TIPOIECCOB, WX PE3yJIbTAaTOB U
OCHOBaHMUM;

UCIIOJIb30BaTh MPUEMBI PeIIEKCUU ISl OLICHKU CUTYyalluu, BEIOOpa BEPHOTO
pEIICHNUS;

yMETh OIIEHWBATh PHCKM W CBOEBPEMEHHO IMPUHUMATh PEIICHUS M0 WX
CHI)KCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHl JPYTUX TMPU aHAIU3E pPe3yIbTaTOB
JeSTEIbHOCTH;

PUHUMATH ceOsl, MOHMMAasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTYMEHTHI JPYTUX TMPU aHAIU3E PE3yIbTaTOB
JeSITENbHOCTH;

IPU3HABATh CBOC MPABO U MPABO JPYTUX HA OIIMOKH.

B mpomecce mOCTHMXEHUST TUYHOCTHBIX PE3YJIHTATOB OCBOCHHS MPOTPAMMBI
no Qusuke IS YpPOBHS CpeAHEro oOIero oOpa3oBaHHMsS Yy OOydYaromuxcs
COBEPIIICHCTBYETCS HYMOITMOHATLHBIN UHTEIIEKT, TIPEATIOTIAT AFOTITHIA
c(hOpMUPOBAHHOCTE:

CaMOCO3HAHUs, BKJIIOYAIOIIEro ClIOCOOHOCTh MOHUMATh CBOE YMOITMOHAIBHOE
COCTOSIHHE, BUJIETh HAMPABICHUS Pa3BUTHS COOCTBEHHOM AMOIMOHAILHOM cephl,
OBITh YBEPEHHBIM B ce0e;

CaMOPETYJIMPOBAHHUS, BKIIFOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE IPHUHUMATH
OTBETCTBEHHOCTh 3a CBOC TMOBEIECHHME, CIOCOOHOCTh aJanTUPOBAThCI K
AMOIMOHATIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHIKCHHIO IEITH U
yCcrexy, ONTUMH3M, WHHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh HUCXOJS U3 CBOMX
BO3MOXKHOCTEH;

AMITATUH, BKIFOUAIOIIECH CITOCOOHOCTh TIOHUMATh SMOITMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIICCTBICHHH OOIIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKUBAHUIO;

COIMATHHBIX HABBIKOB, BKJIFOYAIOIIUX CTIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTUMH JIIOJIbMH, 3a00TUTHCSA, TIPOSBIISITH HHTEPEC U pa3peiiaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATBI
K xoniy oOydenuss B 10 kjacce mpeameTHbIE pe3yibTarbl HA 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIM:
JEMOHCTPUPOBATh Ha MpPUMEpPaX poOjib U MECTO (PU3NKU B (POpMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPa, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTMH, B IPAKTUYECKOM JIEATEIbHOCTH JIFOIEH;



YUYUTBHIBATh TPAHULIBI TPUMEHEHUsI M3YyYEHHBIX (U3MUECKUX MOJIENei:
MaTepuanbHas TOYKa, MHEpLUUAIbHAas CUCTEMA OTCUYETA, AOCOIIOTHO TBEPJOE TEINO,
UJCAIBHBIA Ta3, MOJEIN CTPOCHMS ra3oB, KUIKOCTEH M TBEPIBIX TEJI, TOYEUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelieHuU GU3NYECKUX 3a]1a4;

pacro3HaBath (U3UYECKUE SIBICHUS (MPOLIECCH) U OOBSCHITH UX HAa OCHOBE
3aKOHOB MEXAHWMKH, MOJIEKYJISIPHO-KHHETHYECKONW TEOPUHM CTPOECHMS BEIECTBA U
ANEKTPOJMHAMUKH:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSMOJIMHEIHOE
JBWKEHUE, CBOOOJHOE TMAaJIeHUE Tell, NIBHXKEHHE IO OKPYXKHOCTH, WHEPIHS,
B3anMojielicTBre Tenu, auddy3us, OPOYHOBCKOE ABUKEHUE, CTPOCHHUE KHUIKOCTEH
U TBEPJBIX TEJ, U3BMEHEHUE 00BEMA TEJ MPU HArpeBaHUU (OXJIAXKICHHUH ), TEIUIOBOE
paBHOBECHE, UCIIAPEHUE, KOHJACHCALMS, IUIABJIIEHHE, KPUCTA/UIA3alUs, KHUIIECHUE,
BJIQYKHOCTh BO3/lyXa, MOBBIIICHHUE JABICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXKIYy IapaMeTpaMu COCTOSIHMSI Tra3a B  H30Ipoleccax,
ANEKTPU3aLUs TEJ, B3AUMOJEHCTBUE 3aPsI0B;

OMKUCHIBATh MEXAHUYECKOE JIBHXKEHHME, MCIONb3ysd (PU3NYECKHE BEIUYWHBIL:
KOOpJIMHATA, IyTh, IMEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tena, CHJa,
UMITYJIBC TEJIa, KUHETHYECKasi YHEPrUs, NOTCHUHUAIbHAS JSHEPIUs, MEXaHWYeCKas
paboTa, MexaHW4YecKas MOIIHOCTh; MpPU OINUCAHWU MPaBUIBHO TPAKTOBATH
(U3HYECKUI CMBICI HCIOJIb3YEMBIX BEIWYHMH, HUX OOO3HAYEHUS W EIUHUIBL,
HaXOJUTh (HOPMYJIbl, CBSI3BIBAIOIINE JAHHYIO (U3NYECKYIO BEJMUYHUHY C APYyTHMMHU
BEJIMYMHAMU;

ONMUCHIBATh HM3YyYECHHBIC TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHUS,
UCTONb3ysl (PU3MYEeCKrWe BEIMYMHBL: JaBJIEHUE ra3a, TeMmIepaTypa, CpeaHss
KMHETHYECKasi PHEPTUsi XaOTUUYECKOrO JIBUKEHUSI MOJIEKYJI, CpEeIHEKBaJApaTUuyHas
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHl, BHYTPEHHsA »HEprus, pabora rasa,
KOA(pPUIIMEHT TMOJE3HOr0 MACMCTBUS TEIUIOBOTO JBUTATeNs; IPU OMNHCAHUU
OPaBUJIBHO TPAKTOBaTh (DU3MUECKUNA CMBICH HCHOJB3YEMBIX BEIWYHMH, UX
o0O3Haue€HUs U E€OUHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bU3MYECKYI0 BETUYHUHY C IPYTUMH BEIMYMHAM;

ONUCHIBATh U3YUYEHHBIE SJIEKTPUUECKHE CBOICTBA BEUIECTBA U JIEKTPUUECKUE
ABJICHUSI (IIPOLIECCH), UCTIONB3YST (U3MUECKUE BEIMYUHBI: 3JIEKTPUUYECKUN 3apsi,
ANEKTPUUECKOE MOJIe, HAMPSHKECHHOCTD MMOJIsl, MOTEHIKAN, Pa3HOCTh MOTEHIIUAJIOB,;
OpU ONUCAaHUM TPAaBUIBHO TPAKTOBATh (PU3UUYECKUI CMBICI HCIIOJIb3YEMBbIX
BEIMYMH, UX OOO3HAYEHWs] M EIUHUIIBI; YKa3blBaThb (POPMYJbI, CBSI3bIBAIOIINE
JAHHYI0 (PU3UYECKYIO BETUUYHUHY C APYTUMHU BETUUUHAMM,

aHaJIM3UPOBaTh (U3NYECKHE MPOLIECCHl U SBJICHUS, MCIONb3Ys (hrU3nUecKue
3aKOHBI U MPHUHIUIBL: 3aKOH BcemupHOTro TsaroreHus, I, Il u III 3akonsr HeroToHa,
3aKOH COXPAaHEHHsS MEXAHWUYECKOW DSHEPruu, 3aKOH COXPAaHEHHsS HUMIIYJIbCa,
NPUHLUI CYyNEPIO3ULMU CWI, MPUHLHII PAaBHONPABUS HHEPLHUAIBHBIX CHCTEM



OTCUETa, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHMS BEILECTBA, Ta30BbIC
3aKOHBI, CBSI3b CpEIHEH KWHETHYECKOW DHEPTHH TEIJIOBOTO JIBMKEHHUS MOJIEKYIN C
abCOIOTHOM TeMIepaTypou, MepBbId 3aKOH TEPMOJAMHAMHUKU, 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsna, 3akoH KyioHa, mpu 3TOM paziuyaTh CIOBECHYIO
(GbopMyIUPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHHE W YCIIOBUA (TpaHUIIb,
00J1acTH) MPUMEHUMOCTH;

OOBSCHITHL OCHOBHBIE TIPUHIIMIBI JEHCTBUS MAIllMH, TPUOOPOB U
TEXHUYECKUX YCTPOMWCTB; pa3indyarh YCJIOBHUS MX OE30TACHOTO HCIIOIB30BAHUS B
MMOBCEIHEBHOM JKU3HHU,;

BBITIOJTHATh DKCIIEPUMEHTHI T10 HWCCICAOBAHHMIO (PU3WYECKUX SBICHUH U
MPOIIECCOB C WCIONB30BAHWEM TMPSMBIX M KOCBEHHBIX H3MEPEHHH, MPU HTOM
dbopMynupoBare mpobiieMy/3agady ¥ = THIOTE3y Yy4eOHOro SKCIEPUMEHTa,
coOUpaTh YCTAHOBKY U3 MPEUIOKEHHOTO 000pYIOBaHUSA, MPOBOAMUTH OIBIT M
bopMynHpOBaTH BHIBOBI,

OCYILIECTBJISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAIBHBIN CIIOCO0 M3MEPEHHUS W HCMOIb30BaTh W3BECTHHIC
METO/Ibl OLIEHKU MOTPELIHOCTEN U3MEPEHMUIA;

UCCJIEIOBATh  3aBUCHMOCTH  MEXIy  (U3MUECKUMHU  BEIUYMHAMHU  C
WCIIOJI30BAaHUEM TIPSIMBIX H3MEPEHUH, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCHpOBaTh PeE3yJbTAThl TMOJTYUYEHHON 3aBUCUMOCTH (PM3MYECKHX BEIIMYUH B
BUJIe TaOnuIl U TpadUKOB, AeTaTh BBIBOIBI MO Pe3yJIbTaTaM HCCIICIOBAHUS;

coOo1aTh mpaBmwiia 0€30MacHOTO Tpy/Aa MPU MPOBEICHUU UCCIETOBAHUN B
pamMKax y4eOHOTO SKCHEpUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOW W MPOEKTHOM
JESTETbHOCTH C HCIOJIb30BAHUEM W3MEPUTENBHBIX YCTPOMCTB M J1a0OpaTOPHOTO
000pyI0BaHUS;

pemarb pacueTHblE 3aJayd C $BHO 3aJaHHOM (PU3MYECKOM MOJEINbIo,
UCTOJB3Ys (PU3MUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAIM3a YCIOBHS 3a7auu
BbIOMpaTh (PU3NUYECKYIO0 MOJENb, BBIACTATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBI,
HEOOXOAUMBIC JJISI €€ PEHIeHHs, MPOBOJUTh PACUCThl U OLIEHWBATHh PEATbHOCTH
MOJIy4EHHOTO 3HAUYCHUS (PU3MUECKON BEIMUMHBI,

peniaTh KaueCTBEHHbIE 33/la4U: BHICTPAUBATh JJOTMUECKH HEITPOTUBOPEUUBYIO
LETIOYKY PAaCCy ICHHI C OIMOPOM Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3uYecKue SIBICHUS;

UCIOJIb30BaTh ~ NpU  pEIIeHHMH  y4eOHbIX  3ajlad  COBPEMEHHBbIE
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAINH
U TIPEACTABJICHHS Y4eOHOW M HAay4YHO-TIOMYJISIPHON WHGOPMAIUK, TOJTYyUYeHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUIECKH aHATM3UPOBATH MOJTydaeMyto HH(OPMAITHIO;



IPUBOAUTH PUMEPHI BKJIaJla POCCUMCKUX U 3apyOESKHBIX YUCHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE HPOLECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTU;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (U3MKE B MOBCEAHEBHOM >KU3HU
Ju1st o0ecrieyeHuss 0e30MacCHOCTH NpH OOpallleHUH ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, NIl COXPAHEHUS 310pOBbsSI U COONIOACHUSI HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPY KAIOLIEH CPEJIE;

paboTtarh B TpyNme C BBITOJIHCHHEM PA3IMYHBIX COIMMAIBHBIX POJIEH,
MJIAaHUPOBATh PalOTy TPYIIbI, PANUOHAIHHO PaCHpENeisiTh OO0S3aHHOCTH U
MJIAHUPOBATH AESITENBHOCTh B HECTAHAAPTHBIX CUTYallUsX, aJeKBaTHO OIICHUBATh
BKJIaJ] KQXK/I0T0 U3 YUYaCTHUKOB I'PYIIIBI B PEIICHNE paccMaTpUBaeMOi POOIEMBL.

K konmy oOyuenuss B 11 kJiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOLIUXCSI YMEHUN:

JEMOHCTPUPOBATh HAa MPUMEpax poJib U MecTo (PU3MKU B (POpMHUPOBAHHUU
COBPEMEHHOW HAy4YyHOH KapTUHBI MHpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU H
TEXHOJIOTUWA, B MPAKTUYECKOU MEATENBHOCTH JIFOJCH, LEIOCTHOCTh U €IUHCTBO
bu3nUecKoi KapTUHBI MUPA;

YYUTBIBATh TPAHUIBI TPUMEHEHHUS M3YYCHHBIX (DU3UYECKUX MOJIEIEH:
TOYEYHBIN JIEKTPUUECKUN 3apsJ, JIyd CBETa, TOUCUHBI UCTOYHHK CBETA, sIAEpHAs
MOJIENIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sifipa TMpHU pelieHUH (HU3NIECKUX
3ajay;

pacrno3HaBaTh (U3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJMHAMHUKN M KBAaHTOBOM (PU3UKH: dJIEKTpUUECKasi MPOBOJIUMOCTbD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEUCTBHS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, OJJICKTPOMAarHuWTHAas WHAYKUUS, JACHCTBUE MArHUTHOrO TIOJISI Ha
MPOBOJIHUK C TOKOM M JBIKYLIMICS 3apsii, 3JE€KTPOMArHuTHbIE KOJeOaHUs u
BOJIHBI, MPSIMOJIMHEMHOE pPacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, NPEIOMIICHHE,
uHTepbepeHus, audpakius W TOJApU3aLUsS  CBETa, JIUCIEPCUsl CBETa,
dboroanexkTpudeckuit 3hdexT (hoTorddexT), cBeTOBOES AaBiIeHNUE, BOSHUKHOBEHUE
JMHENYaTOro CHEeKTpa aToMa BOJAOPOJA, €CTECTBEHHAs M HMCKYCCTBEHHAs
PaIMOaKTUBHOCTb;

ONUCHIBATh HM3YUYEHHBIE CBOWCTBA BELIECTBA (DJIEKTPUYECKHE, MArHUTHBIE,
ONTUYECKUE,  DIIEKTPUYECKYI0  IPOBOJUMOCTh  pPa3jIWYHBIX  Cpel) U
AJIEKTPOMArHUTHBIE SIBIEHUS (TPOLECCHI), HUCHONb3Yysl (PU3HUECKUE BETUYUHBL:
ANEKTPUYECKUH 3apsijl, CHJa TOKa, AJIEKTPUUYECKOE HaIPSHKEHHUE, AJIEKTPUYECKOEe
COINPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, SJIEKTPOABIKYIIAs cuia, paboTa TOKa,
WHIYKUMS MarHUTHOrO mojs, cuia Ammepa, cuina JlopeHua, WHIyKTUBHOCTH
KATyLIKH, 3HEPrusl 3JIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, NMEPHOJ M 4YacToTa
KoJieOaHMii B KoOJeOaTeIbHOM KOHTYpe, 3apsi MU cujla ToKa B TIpolecce



rapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSTHUE U
ONTHYECKasi CWia JIMH3bL, NPH ONHCAHUM MPABUIBHO TPAKTOBaTh (PU3NYECKHIA
CMBIC MCIIOJIb3YEMbIX BEJIMYMH, HX OO0O3HAYEHUS U €IMHUIBI, YKa3bIBaTh
bopMyInbl, CBA3BIBAIOLIME JAHHYH (U3UYECKYIO0 BEIUMYMHY C JPYyTHMMHU
BEJIMYMHAMU;

ONMUCHIBATh W3YyYEHHBIC KBAHTOBBIC SBICHUS MW IPOLECCHI, HCIIONb3YS
(bu3nyuecKre BEIMYMHBL: CKOPOCTb 3JEKTPOMArHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETa, YHEPTUsl U UMITYJIbC (POTOHA, IEPUOA MOIypacnaia, SHEPTUs CBI3U
aTOMHBIX sIep, MPH OINUCAHUU TPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICI
UCIOJIb3yEMBIX BEJIMYMH, MX OOO3HAYEHUS W EIMHMIIbI, YKa3blBaTb (POPMYIIBL,
CBSI3BIBAIOLINE JAHHYIO (U3WYECKYI0 BEIUYHHY C JIPYTUMH BEIMYUHAMH,
BBIYHCIISTH 3HaUeHUE (PU3HMUECKON BETUYUHBI,

aHAJIM3UPOBaTh (U3NUECKHE MPOILIECCHl U SABJICHUS, HCIONb3Ys (hU3MUECKUe
3aKOHBI U MPUHLHUIBL: 3aK0OH OMa, 3aKOHBI MOCIEI0BATEIRHOTO U NapaJlIeIbHOTO
COEIMHEHUs TPOBOJHUKOB, 3akoH Jkoyns—JleHna, 3aKoH 3JIEKTPOMAarHUTHOM
WHIYKLIWHU, 3aKOH MPSMOJIMHEMHOIO paclpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIIOMJIEHHS CBETa, ypaBHEHUE DiHIuTeiHa 11 (oTorddekra,
3aKOH COXPaHEHUsl HHEPTUu, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXpPaHEHUS
AIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAaHEHUsI MaccOBOr0 4HMcla, moctynaTrsl bopa,
3aKOH PaJUOaKTUBHOIO pacnaja, Mpu 3TOM paszinydarh CIOBECHYIO (POPMYIUPOBKY
3aKOHa, €ro MaTeMaTUYeCKO€ BBIPAKEHHE M YCIOBUA (IpaHULbl, 0OJIACTH)
IPUMEHUMOCTH;

OTpeNIeNATh HAMpaBJIECHUE BEKTOPA UHIYKIIMM MAarHUTHOTO MOJIsl TPOBOIHUKA
C TOKOM, cuiibl AMrnepa u cuibl Jlopenna;

CTPOUTh M ONMCHIBATH M300paXKEHHE, CO3aBAEMOE IUIOCKUM 3€pKajoM,
TOHKOMU JIMH30M;

BBIMOJHATh HKCIEPUMEHTHl MO HCCIAEAOBAHUIO (UBUYECKUX SBICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHHIl: NPH 3TOM
dbopmynupoBarh TmpobiieMy/3aiadyy W THUIOTE3y Y4eOHOTO HKCIIEPUMEHTA,
coOuparh YCTaHOBKY W3 MPEIOKEHHOTO O0OpyAOBaHUS, MPOBOAWTH OMNBIT U
bopMyIUpPOBATH BHIBO/IBI,

OCYILECTBJISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PM3MUYECKUX BEIUYMH, MIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHUs U HCIOIb30BaTh W3BECTHBIC
METO/BbI OLICHKH NOTPEIIHOCTENW U3MEPEHN;

UCCIIEIOBATh 3aBUCUMOCTM (DUM3MYECKMX BEJIMYMH C MCIHOJb30BAHHEM
OpsIMBIX U3MEPEHHI: MNpHU 3TOM KOHCTPYUpPOBATh YCTAHOBKY, (UKCHPOBATH
pe3yabTaThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKHX BEIWYMH B BHUJIE TAOIUL U
rpaduKoB, JAeaTh BHIBOJBI [0 pe3yJIbTaTaM UCCIEA0BAHMUS;



coOiroaTh npaBuiia 0€30MaCHOrO TPyJAa MPHU MPOBEIECHUU HMCCIEIOBAaHUMN B
paMKax y4eOHOro OSKCIEpPUMEHTa, Y4EOHO-MUCCIENOBATENbCKOM U MPOEKTHOMN
NESATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOICTB M J1a0OpaTOPHOTO
000pyI0BaHUS;

pelmarh pacueTHbIC 3aJaud C SBHO 3aJaHHOW (DU3UYECKOM MOJEIbIO,
UCTIOJIB3YS (PU3MUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIW3a YCIOBUS 3a/1auH
BBIOMPATh (PU3NYECKYIO MOJIENb, BBIACHATh (PU3HMUECKUE BEIUYMHBI U (HOPMYIIBI,
HEOOXOUMBIC N7l €¢ pEIICHHs, MPOBOIUTH PAcueThl M OIICHWBATh PEATHHOCTh
MOJIy4EHHOTO 3HAUYCHUS (PU3NUECKON BEIUYUHBL;

pelIaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTUIECKH HEMPOTUBOPEUYHUBYIO
LEMOYKY PaCCy ICHHI C OIMOPOM HAa HM3YYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(duznyeckue sIBICHUS;

UCIOJIb30BaTh Opy  pelieHud  y4eOHBIX  33Jay  COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTUH AJISl IOUCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETAIIH
U IPEJCTaBIICHNS YUeOHOW U HayYHO-MIOMYJISIPHON MHPOpPMAILUK, TOTyYEHHOU U3

Pa3TUYHBIX UCTOYHUKOB, KPUTUIECKU aHATM3UPOBATH MOIyYaeMyI0 HH(OPMAIIUIO;

OOBSICHAT, MPUHLUMIBl JCHCTBUS MAalIUH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyarh yCIOBUS UX 0€30MaCHOTO MCIIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

OPUBOJIUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX YUCHBIX -(DU3UKOB B
pa3BUTHE HAayKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUYECKUE 3HAHWSA MO (U3HUKE B TMOBCEAHEBHOW KHU3HU
Ju1si o0ecrieyeHus: 0€30MacCHOCTH NP OOpallleHUH ¢ IPUOOpaMu U TEXHUYECKUMU
YCTpOMCTBaMHU, ISl COXPAHEHHUS 310POBbsI U COOIOACHUS HOPM IKOJIOTHUYECKOTO
MIOBEJICHUS B OKPYXKaloIlIeH Cpene;

paboTaTh B TpYIIE C BHIIOJHEHUEM PAa3IMYHBIX COLMATBHBIX POJIEH,
IUIAaHUPOBAaTh pPabOTy TIPYyIIbl, PALUOHAIBHO PACHPENEHsATh OO0S3aHHOCTH H
IUIAHUPOBATh AESITEIbHOCTh B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLICHUBATh
BKJIAJ] KQXK/I0T0 U3 YUYaCTHUKOB I'PYIIIBI B PEIICHNE paccMaTpUBaeMOi POOIEMBL.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauuecTBo yacoB DJIEeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/m P Konrpoabnbie | IIpakTHyeckue (ucbp )
MPOrpamMMmel Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypchbl
Pazgen 1. DU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA
11 ®dusmnKa 1 METO/Ibl HAYYHOT'O MMO3HAHUS 2 bubmmorexa LIOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznea 2. MEXAHUKA
bubnuorexa [JOK
21 Kunevatiia > https://m.edsoo.ru/7f41bf72
bu6mmoTexa IIOK
22 Hunamiia ! https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2.3 3aKOHBI COXpPAHEHUSI B MEXAHUKE 6 1 1 https:/m.eds00.ru/7f41bf72
Hroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IUHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOI 9 1 bubnuortexa [HJOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoTexa IIOK
32 OCHOBEI TCPMOAHHAMHKIH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka [JOK

®dazoBbIe NEPEXOIbI

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 pazneny

24

Pazgen 4. JJIEKTPOAUHAMMUKA

bu6nunorexa [IOK
41 DTIEKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN An1ekTpUUecKuil TOK. TOKH B bubnmnoreka HOK
4.2 12
pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KJIACC

KoanuecTBo yacoB DJIEKTPOHHbIE
HaunmeHnoBaHue pa3iesioB U TeM uuppoBbie
Ne n/m P Kourpoasusie | IIpakruyeckue (upp )
NMPOrpamMmbl Bcero oOpa3oBare/ibHbIEC
padoThI padoThI
pecypesl
Paznen 1. 9JIEKTPOAUHAMUKA
11 MaruuTtHoe nose. DJIeKTpOMarHuTHas 1 1 3 bubnuortexa JOK
' UHTY KIS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHu4eCcKHe U 3JIeKTPOMarHUTHhIE 9 1 bubamnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4eCKUE U 3JIEKTPOMarHUTHBIE 5 1 bubnuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmmorexa [IOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pa3nen 3. OCHOBBI CIEIIMAJIBHOW TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI CITELIUAIIBHON TEOPUU 4 1 bubnuortexa [JOK
' OTHOCHUTEJIBHOCTU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnuoreka [JOK
4.1 DJeMEeHTHI KBAHTOBOHW ONTHKH 6 httos://m.edsoo.ru/7f41c97¢



https://m.edsoo.ru/7f41c97c
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bu6mmoTexa IIOK
4.2 Crpoenue aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
43 ATOMHOE S11pO 5 https://m.edsoo.ru/7f41c97¢c
Hroro mo pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMMWU U ACTPODPU3UNKHU

51 DJIeMEHTBI aCTPOHOMHUH U aCTPOPHU3UKU 7 BH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41c97c

HUtoro no pazneny 7
Pa3nen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O6o0maroiiee TOBTOPEHHE 4 ]f?t?:sﬂll;ln(?: dI;ecl);_.IrS/I?f 41c97c
Hroro no pasneny 4
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




INIOYPOYHOE IVTAHUPOBAHMUE

10 KUIACC
KoanuecTBo yacoB DJIEKTPOHHBbIE

Ne Mara uugposbie

Tema ypoka Kontpouabnsie | IIpakTuyeckue
n/n Bcero H3yuyeHus1 | olOpa3oBaTebHbIE

padoThI padoThI
pecypcsbl

®duszrka — HayKa 0 MPUPOJIE.

1 Hayunrsie MCTZ bl HofHapHI/m 1 bubmorexa [IOK

J A https://m.edsoo.ru/ff0c32e2
OKPYKaIIIEro MUpa
Poxb u MmecTo usuku B

5 (hopMHUpOBaHUHN COBPEMEHHOM 1 bubnmnoreka [HOK
Hay4YHOW KapTHUHBI MHUPa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEILHOCTH JIFOIeH
MexaHnueckoe ABUKECHHE.

3 OTHOCHUTENIBHOCTh MEXaHUYECKOT'0 1 bu6mmorexa I1IOK
nBmxeHus. [lepemenienne, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpPHOE IPAMOIUHENHOE 1 bubnnoreka HOK
JBKEHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpPEHHOE TPSAMOJIMHEHOE 1 bubnmnoreka HOK
JBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOomHoe nagieHue. Y CKOpeHue 1 bubnmnoreka [HOK
CBOOOIHOTO TMAJICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeitHoe ABUKEHUE.

7 1 CHIE MATEDHATLHOM T o 1 bubnuorexa [JOK

BIDKCHHE MaTEPHUATbHOU TOUKH IT
P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
8 [TpunIMT OTHOCUTENBHOCTH [ anues. 1 bu6nmunorexa LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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WNHepunanpHble CUCTEMBI OTCYETA.
[IepBslit 3akoH HproToHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [Ipunuun

bu6nunorexa LIOK

9 cyneprno3uuu cui. Bropoi 3akox
ynep p . https://m.edsoo.ru/ff0c3be8
HeroToHa s MaTepranbHON TOYKH
Tpertnii 3akoH HeroToHa A1 bubamnoreka [HOK

10
MaTepHaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMUpPHOTO TAroTenus. Cumna

11 TsokecTd. [lepBas kocMuueckas bubmmorexa LOK

P https://m.edsoo.ru/ff0c3d00
CKOpOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnuorexa [HOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. KoagpuuueHnt tpenus.

13 Cua ZEH OTI/IBHGI?I/IqS)I pu z[BI:ieHI/IH bubmorexa IIOK

P P https://m.edsoo.ru/ff0c3f76
Tesa B )KUIKOCTH WUJTU Ta3e
[ToctynaTenbHOE U BpamaTeIbHOE

1 JBUKEHHE a0COIIOTHO TBEPJIOTO Tela. bubnuorexa HOK
MowmenT cuiibl. [lnedo cumnel. YciaoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPJIOTO Tea
NMiynec MaTepuanbHOM TOUKH,

15 CHCTEMbI MATEPUAIBHBIX TOUEK. bubnmnoreka HOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
nMIyabsca. PeaktuBHOE ABMKEHHE
PaGoTa 11 MOIIIHOCTH CHIIBI.

16 Kunetnueckas sHeprust MaTepruaibHON - bubnmnoreka [JOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KUHETUYECKON DHEPrUuu

17 [ToTenunanbHas sHeprus. bubamnoreka HOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoteHmmanpHas SHEPTUs yIPYTO
N1e(OpMUPOBAHHOM MPYKUHBI.
[TorennuanpHas SHeprus Teaa BOIM3N
MTOBEPXHOCTH 3eMJIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHnanbHble U HEMOTEHIIMATIbHBIE
cubl. CBsi3b pabOTHI
HENOTEHIIMATBHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOI SHEPTUU CUCTEMBI TEJ.
3aKOH COXpaHEHHS] MEXaHUYECKOU
SHEPTUH

bubnnorexa IIOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas paboTa
«HMccnenoBanue cBsi3u pabOThI CHIIBI €
H3MEHEHHEM MeXaHNYeCKOH OHEPIruun
Tella Ha PUMEpPE PaCTHKEHUS
PE3UHOBOTO JKI'yTa»

20

KontponbHas paboTa no teme
«Kunemaruka. [[unamuka. 3akOHbI
COXpPaHEHHUS B MEXaHHKE

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE ITOJIOKECHHS MOJICKYJIIPHO-
KHUHETUYECKOU Teopuun. bpoyHoBCKOE
newxkenne. duddysus

bu6nmmorexa I[IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABHKCHUS U
B3aMMOJECHCTBHS YaCTUL] BELIECTBA.
Monenu cTpoeHMs I'a30B, JKUIKOCTEH
U TBEPABIX TEIl

http://class-fizika.narod.ru/

23

Macca monekyn. KonnuectBo
BeniecTBa. [locTossHHas ABoraapo

http://class-fizika.narod.ru/

24

TennoBoe paBHOBecue. Temnepartypa

http://class-fizika.narod.ru/



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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u e¢ u3Mepenue. lllkana remneparyp
Ienascus

Wneansusiii raz B MKT. OcHoBHOE

bu6nunorexa LIOK

25 ypaBHeHne MKT https://m.edsoo.ru/ffOc4fde
AOGcomoTHas TeMIeparypa Kak Mepa
26 CpellHe KHHETUYEeCKON SHEPTUuu bubnuoreka [JOK
JNBUKEHHS MOJIEKYJ. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneitpona
27 3axoH JlanpToHa. ['a30BbIe 3aKOHBI http://class-fizika.narod.ru/
JlabopaTtopHas paboTa
08 «HccnenoBanue 3aBUCUMOCTH MEXKTY
napamMeTpamMH COCTOSHUS
pa3pexKEeHHOT 0 Taza»
H3omnporiecchl B uaeanbHOM T'a3e U UX bu6nunorexa LIOK
29
rpaduveckoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BryTtpenHss sneprus
TEPMOJIMHAMUYECKON CHCTEMBI U
30 criocoObl e¢ n3meHnenus. Konmnuecto bubnuoreka [JOK
TEIUIOTHI ¥ paboTta. BHyTpeHH: s https://m.edsoo.ru/ff0c5952
SHEPTHUs OJHOATOMHOTO UJEAbHOTO
rasa
31 Buasl Temionepenaun bubmmorexa IIOK
https://m.edsoo.ru/ff0c5c36
VY nenpHas TEMI0EMKOCTb BEIIECTBA.
32 KoaunuectBo TemnoTsl npu brbmmorexa IOK
. https://m.edsoo.ru/ff0c5¢c36
Teruionepenaye. AnnabaTHBIN Mpolecc
33 [IepBblit 3aKOH TEPMOJIUHAMUKH U €TO bubmmnoreka [JOK

IMPUMECHCHHC K U30IIpo1eccam

https://m.edsoo.ru/ffOc5efc
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HeoO6paTumocTh npoiieccoB B

34 npupoje. Bropoii 3akoH bubmmorexa OK
pupoJie. BTOp https://m.edsoo.ru/ff0c6230
TEPMOIMHAMUKHU
35 ITpunnun neticteus u KI1J] rennoBoit bu6mmoTexa I[IOK
MAIlIUHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KI1J https://resh.edu.ru/
37 IKOIOTHYECKHE MPODICMSI http://class-fizika.narod.ru/
TETUIOOHEPreTUKH
38 O6o06maromuii ypok « MoJieKyisipHast bubnuortexa HOK
¢uznka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsHas pabora no reme
39 «MonexynsapHas pusuka. OCHOBBI brbmmorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOAHMHAMUKIY
40 [TapooOpa3zoBaHue 1 KOHJEHCALHSL. bubamnorexka HOK
Ucnapenue n kunenue https://m.edsoo.ru/ff0c63b6
AOGCONIOTHAS 1 OTHOCHUTEIbHAS
41 BJIQXKHOCTB Bo3yxa. HachIeHHBIN bubmorexa [IOK
Ayxa. t https://m.edsoo.ru/ff0c64d8
nap
Teepnoe Teno. Kpucrammmueckue u
42 aMmopdHbIe Tena. AHU3OTPOIHUS bubnuortexa HOK
CBOMCTB KpHCTaIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctayuibl. COBpEeMEHHBIC MaTePUATBI
[InaBneHue u KpUCTATIIN3ALINS.
43 VY aenbHas TEIIOTA TJIaBICHUS bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cyb6numanus
bubnuorexa [JOK
44 YpaBHEeHHE TEIIOBOTO OanaHca httns://m.eds00.ru/F0C6820
45 DnekTpu3aius Tesl. DIEeKTPUICeCKHA bubnuoreka [JOK
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3apsia. JIBa Buaa aJIeKTpHUECKUX

https://m.edsoo.ru/ffOc6bcc

3apsIoB
IIpoBoHMKH, TUIIEKTPUKHU U
46 H(I))J'I IIPOBOHUKHU 3alf(l'))H COXpaHEHUs bubmorexa LHOK
ynp ’ p https://m.edsoo.ru/ffOcébcc
AJIEKTPUYECKOTO 3apsia
B3anmoneiictBue 3apsiioB. 3akoH
47 Kyaona. ToueuHbli 21eKTpUUECKUN bubmmorexa IIOK
y ’ P https://m.edsoo.ru/ffOc6ced
3apsin
Hanpsok€HHOCTB 3J1EKTPUYECKOTO
48 nons. [IpuHIMn cynepno3unuu bubnnoreka HOK
3JIEKTpUUECKUX nonei. JInauu https://m.edsoo.ru/ff0c6df2
HaIpPSHKCHHOCTH
PaboTa cuit a51eKTpoCcTaTH4eCcKOro
49 noJs. I[oreHuuan. PasHocts Bubmuorexa LIIOK
) ’ https://m.edsoo.ru/ff0c6f00
MOTEHIINAJIOB
IIpoBOIHUKH U JUDIIEKTPUKHU B
50 3J1peK OCTaTHYECKOM HCI)).HG buGnnorexa LIOK
P ) https://m.edsoo.ru/ff0c7018
JlnsnekTpudeckas MpOHUIIAEMOCTh
bu6mmorexa I[IOK
51 OnekTpoeMkocTh. KoHmencaTo
P a p https://m.edsoo.ru/ff0c7126
DneKTPOEMKOCTh IJIOCKOTO
52 KOHIIEHCATOpa. DHEPTHSA 3aPKEHHOT0 bubmmotexa IIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPa
53 JlabopaTtopnas pabora "M3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"
ITpuHMn eficTBUS U MPUMEHEHHUE
54 KOH/JIEHCATOPOB, KOIIMPOBAJIBLHOI O https://resh.edu.ru/

ammapara, CTpyWHOT 0 IpUHTEPA.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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DJIEKTpOCTaTUYECKAs 3AIUTA.
3azemiieHHe AMEKTPOnpuOopoB

95

DNeKTpUUECKUH TOK, yCIOBHSI €r0
cyuiectBoBaHus. [I0CTOSIHHBIN TOK.
Cuna Toka. Hanpspkenue.
Conportusnenue. 3akon Oma jyis
ydacTKa Ieru

https://resh.edu.ru/

56

[TocnenoBarenbHOE, TapaIeIbHOE,
CMEIIaHHOE COeTUHEHHE
npoBogHUKOB. JlabopaTopHas paboTa
«/3yueHne cMemaHHOro COeTMHEHUS
PE3UCTOPOB

bu6nmmorexa [IOK
https://m.edsoo.ru/ffoc74f0

S7

PaboTa 1 MOIIHOCTH ANEKTPUYECKOTO
ToKa. 3akoH J[xoymnsa-Jlenua

bubnuorexa [JOK
https://m.edsoo.ru/ffOc7838

58

3axon OMa 11 OJTHOM (3aMKHYTOH)
anexTpudeckoy nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne DJ1C uCcTOUHMKA TOKA U
€ro BHYTPEHHETO COMPOTUBIICHUS

bu6mmoTexa I[IOK
https://m.edsoo.ru/ffOc7ae0

59

DneKTpOHHAas IPOBOJUMOCTb TBEPIBIX
METaJIJIOB. 3aBUCUMOCTD
CONPOTHUBIIEHUS METAJIOB OT
Temneparypbl. CBepXIpOBOAUMOCTb

https://resh.edu.ru/

60

DIIEKTPUYECKUI TOK B BAKyyMe.
CBoiicTBa 3JI€KTPOHHBIX TYYKOB

https://resh.edu.ru/

61

[TonynpoBOAHUKH, UX COOCTBEHHAs U
IIpUMECHAs MPOBOAUMOCTh. CBOMCTBA
p—~n-nepexona. IlomynpoBoHUKOBBIE

bu6mmoTexa IIOK
https://m.edsoo.ru/ff0c84ae



https://resh.edu.ru/
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://resh.edu.ru/
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https://m.edsoo.ru/ff0c84ae

prOOpHI

DNeKTpUUYECKHid TOK B pacTBOpax u

paciuiaBax 3J1eKTPOJIUTOB. bubnmoreka [JOK
62 1
DIIEKTPOJIUTHYECKAs TUCCOLUALIMS. https://m.edsoo.ru/ff0c82ba
DNeKTpOoIn3
DNIEeKTPUUYECKUH TOK B rasax.
CaMOCTOSITETBHBIN 1 bu6mmorexa I[IOK
63 - 1
HECAMOCTOSITEIbHBIN pa3psa. MoJiHus. https://m.edsoo.ru/ff0c84ae
[Tmasma
DnexTpuueckue npudopsl U
YCTPOKCTBA U UX IPAKTUYECKOE bubnnoreka HOK
64 1
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0e3011acHOCTH
65 O6o0maromuiit ypox 1 bubnuorexa [JOK
«DNEKTPOAMHAMUKA» https://m.edsoo.ru/ff0c88be
KontponbHas paboTa no teme
66 «QnexrtpocTatuka. [IocTOSAHHBIHI 1 bubnmnoreka [HOK
3NEKTPUYECKHUM TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeax»
PeszepBHbiit ypok. KonTposibHas bubnmnoreka HOK
67 1
paboTa mo Teme "DJIeKTpoAMHaMHUKa" https://m.edsoo.ru/ff0c8c56
68 PesepBubIil ypok. O6006maronmii ypok 1 bubnuorexa [HOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOBIIO 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanuecTBo yacoB DJIEKTPOHHbIE
(] T /| BbI
EH Tema ypoka Beero KonTpoabnbie | IlpakTuyeckue f[[:y:ennﬁ 263;2?)%:%5“.3
padoThI padoThI pecypest
ITocTossHHBIE MATHUTBI U UX

1 B3anMoieiicTBEe. MarHuTHOE MOJIE. 1 bu6nmmoreka [IOK
Bekrop MarauTHO#M uHaykuuu. JInauu https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIUH
MaruutHO€ 1oJie MPOBOJHUKA C
ToKOM. OnbIT DpcTena. bubnuortexa [HOK

2 . 1
B3aumoaeiicTBre mpoBOHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlabopartopnas padota «3yuenue 1 1 bubmmnoreka [JOK
MAarHWTHOTO MOJI KaTyIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBHEe MarHUTHOTO IIOJIS Ha
MIPOBOJHHUK ¢ ToKOM. Crita Amrmepa.

4 JlabopaTtopnas pabota 1 1 bubnuoreka [JOK
«HccnenoBanue neicTBUA https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PamMKy ¢
TOKOM»

JlelicTBE€ MarHUTHOTO IIOJISI Ha

5 JIBUKYIIYIOCS 3aPSKEHHYIO YaCTHUILY. 1 bubnuortexa [HOK
Cuna Jlopenna. PaGorta cuisl https://m.edsoo.ru/ffoc9df4
JlopeHnna

6 QHCKTpOMaFHI/ITHaSi uHayknus. [Totok 1 httos://resh.edu.ru/
BEKTOpa MarHUTHOU uHAyKuuu. J1C



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://resh.edu.ru/

MHAYKIUU. 3aKOH 3JIEKTPOMarHUTHOMN
nHaykunu Papanes

Jlaboparopnas pabota
7 «HccnenoBanue SIBJICHUS buGnnorexa LIOK
. https://m.edsoo.ru/ff0cal50
ANEKTPOMATHUTHON WHTYKITUH
NunyktuBHOCTE. fIBIIECHNE
8 camounaykuuu. IJIC caMOMHIYKIHH. bubnuoreka [JOK
DHeprusi MarHUTHOT'O TOJISl KATY KU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMArHUTHOE I0JIe
TexHuueckue ycTpoucTBa u ux
MPUMEHEHHE: IOCTOSTHHBIE MATHUTHI,
9 AJIEKTPOMATHHUTBI, JJICKTPOIBUTATEITb, https://resh.edu.ru/
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS T1eYb
10 O6o06matromuii ypok « MarHuTHOE bubnuoreka [JOK
roJsie. DJIEKTPOMAarHuTHasl MHIAY KLLMD https://m.edsoo.ru/ffOcab82
KonrtpomnsHas padora 1mo teme
11 «MarsuTtHoe noJe. brbmmorexa LIOK
https://m.edsoo.ru/ff0cad58
DNIeKTPOMAarHuTHAs UHIYKIIHD
CB0OOIHBIE MEXaHUYECKHE
kosnebanus. [lapmoHnueckue
12 KoJeOaHus. YpaBHEHUE bubmmorexa LOK
. https://m.edsoo.ru/ff0caf06
rapMOHUYECKHX KOJIeOaHUiA.
[IpeBpatieHue sHepruu
Jlabopartopnas pabora
13 «HccnenoBanne 3aBUCUMOCTH

nepuoia MajibIX KoJaeOaHui rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MaCChI Ir'py3a»



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

KonebarenbHblit KoHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJIeOaHus B

14 UJeabHOM KOJle0aTeTbHOM KOHTYpE. bubmaorexa LHOK
https://m.edsoo.ru/ff0ch820
AHaNorus MeXay MEXaHHYECKUMU H
AJIEKTPOMATrHUTHBIMU KOJI€OaHUSIMU
®opmyna Tomcona. 3akoH
15 COXPAHEHHUsI SHEPTUH B UJCATBHOM bromnorexa LOK
https://m.edsoo.ru/ff0cb9c4
KoJie0aTeIbHOM KOHTYPE
[IpencraBieHue o 3aTyXarMKX
KoseOaHugx. BelHYKI€HHBIC
16 MexaHuueckue kosebanus. Pesonanc. bubmorexa OK
https://m.edsoo.ru/ff0cbb86
Brinyk1eHHBIC 3JIEKTPOMArHUTHBIC
KoJe0aHus
[Tepemennblii ToK. CUHYCOUJATbHBIN
NepeMeHHbIA TOK. MOIITHOCTH
17 MIEPEMEHHOT0 TOKa. AMIUTUTYAHOE U bubmmorexa OK
g https://m.edsoo.ru/ff0cbd34
JIeMCTBYIOIIIEE 3HAUCHUE CUIIBI TOKA U
HaIPSHKCHUS
Tpancdopmarop. [Iponssoactso,
18 nepenaya ¥ noTpediieHue https://resh.edu.ru/
ANEKTPUUECKON SHEPTUU
YCTpoiCTBO ¥ TPAKTUUECKOE
19 IIPUMEHEHHE JIEKTPUYECKOr0 3BOHKa, bubnnorexka HOK
reHepaTropa NepEeMEHHOT0 TOKa, https://m.edsoo.ru/ff0cc324
JIMHUH 3IeKTponepeaay
DKOJIOTHYECKHE PUCKH TIPU
20 MIPOM3BOJICTBE JIEKTPOIHEPTUH. https://resh.edu.ru/

Kynberypa ncnons3oBanus



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

AJIEKTPOIHEPTUHU B IOBCETHEBHOM
JKHU3HU

MexaHudeckue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuoa. CkopocTts

bu6nunorexa LIOK

21
pacrpocTpaHEeHHUs U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Tonepevnblie ¥ TPOTOTBHBIC BOJTHBI
29 3ByK. CKOpOCTHh 3ByKa. ' pOMKOCTh bubnuoreka [JOK
3ByKa. Beicora ToHa. TeMOp 3ByKa https://m.edsoo.ru/ffOcccOc
DneKTpOMarHUTHBIE BOJHBI, HX
23 CBoﬁ:fBa u ckopoctsb. [lIkana brbmmorexa LOK
P i https://m.edsoo.ru/ffOccfe
AIIEKTPOMATHUTHBIX BOJIH
[IpuHUUIIB paguOCBS3H U
24 TeneBuieHus. PazBuTne cpeacTs https://resh.edu.ru/
cBs3u. Pagnonokanus
o5 KonTponbHas padora «Konebanus u bubmmnoreka [JOK
BOJIHBD) https://m.edsoo.ru/ffO0cc6f8
[IpssMonuHEHOE pacpOCTpaHEHUE
26 CBETa B OJHOPOJIHOMU Cpeie. bubnuoreka [JOK
ToueuHbIil HCTOYHUK cBeTa. Jlyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHBI
27 oTpaxeHus csera. [loctpoenue bubmorexa HOK
. https://m.edsoo.ru/ffocd4e0
M300paXeHUi B INIOCKOM 3epKajie
[TIpenomnenue cpeta. [lonHoe
08 BHYTpEeHHEe oTpaxkeHue. [IpenenbHbIit bubnmnoreka [JOK
YI0JI TIOJIHOI'O BHYTPEHHETO https://m.edsoo.ru/ff0cd76
OTpaXEHUS
29 Jlabopartopnas padota «M3mepenune bubnuorexka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

mokKas3aTeird HpECJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

Jlunsel. [Toctpoenue nuzobpaxeHuii B

bu6mmoTexa IIOK

30 nuuse. DopMyiia TOHKOH JTHH3EL.
pMY https://m.edsoo.ru/ffOcddle
VYBennueHue TUH3bI
JlabopaTtopnas pabora

31 «HccnenoBanne CBOMCTB
M300pakKeHu B IMH3AX»

Hucnepcus ceera. Cll0kKHBIN COCTaB
oesioro cseta. Llset. JlabopatopHast

32 1 patop https://resh.edu.ru/
pabota «HaGmronenue agucnepcun
cBETa»

33 WNurtepdepennus crera. Judpakuus bubnmnoreka HOK
cBeTta. JluppakiunoHHas penieTKa https://m.edsoo.ru/ff0ced22
ITonepeyHOCTh CBETOBBIX BOJIH. bub6nnoteka [IOK

34
[Tonspuzanus ceeta https://m.edsoo.ru/ffOcf02e
OnTuyeckrie MpUOOPEI U YCTPOHCTBA U

35 PHOOPRI I yCTP https://resh.edu.ru/
yCJI0BUS MX 0€30MaCHOTO MPUMEHEHUS
['paHuUIBI TIPUMEHHUMOCTH
KJIaccuueckoil Mexanuku. [TocTynater bubnuoreka [JOK

36 N
ClieluaJibHON TeOpUHn https://m.edsoo.ru/ff0cf862
OTHOCHUTEJILHOCTH
OTHOCUTEIBHOCTh OJTHOBPEMEHHOCTH.

37 3aMemieHre BpEMEHH U COKpallleHue bubmmorexa IIOK

p p https://m.edsoo.ru/ffOcfa42
JUTHHBL
DHeprusg ¥ UMIYILC PEIITUBUCTCKON
38 ‘laCTli/II_lbI CBﬂsby Macfm C DHEPTUEN U Bubmaorexa IIOK
‘ P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPTHUs TOKOS
39 KonTponpHas padota «OnrTuka. bubmmnoreka [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://resh.edu.ru/
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://resh.edu.ru/
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OCHOBBI CITEIMATIEHON TEOPUH
OTHOCHUTEILHOCTH

https://m.edsoo.ru/ffOcf6f0

®ortonsl. Dopmyina [1nanka. DHeprus

bu6nunorexa LIOK

40
U UMIYJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIIETOBAHNE Eu6 LIOK
HOIMoTEKA
41 .0 A.T.
porosdpexta. Omprrer https://m.edsoo.ru/ffOcffc4
CroJjieToBa
3akonsl poTorddexra. YpaBuenue
42 BﬁHmTegl)Ha J(Ii:i)(bomaq)gema brbmmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢pororddekra
JlaBnenne ceera. OmbrTer I1. H.
43 JleGeneBa. Xumuyeckoe aeiicTBue Bubmorexa IIOK
’ https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTponcTBa U
44 MPaKTHYECKOE TPUMECHECHHE: https://resh.edu.ru/
(doTOdIEMEHT, POTOJATUHK,
COJTHEUHast baTapesi, CBETOIHO,T
45 Pemenne 3aga4 mo reme « IEMEHTHI bu6mmorexa I[IOK
KBAHTOBOU OIITHKU) https://m.edsoo.ru/ff0d0302
Monenb atoma ToMmcoHna. OnbITEI
46 Pesepdopaa 1o paccessHUIO 0-4aCcTHIT Bubmmorexa IIOK
PO P ’ https://m.edsoo.ru/ff0d091a
IInanerapHas Mmozesb aToma
bu6nunorexa [IOK
47 IT b
OCTY TRl bopa https://m.edsoo.ru/ff0dOafa
Usnyuenune u nornomeHne GoOTOHOB
48 I I/I};Ie exojie aTOMa],l:: o Hoqr)o OBHS bubnmorera LOK
p pexol N a yp https://m.edsoo.ru/ff0dOafa
SHEPTHUH Ha Ipyroil. Buasl ciekTpoB
49 BosiHoBBIE cBOMcTBa YacTHll. BoHbI bubnuorexa [JOK



https://m.edsoo.ru/ff0cf6f0
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ne bpoiins. KopryckynsipHo-
BOJIHOBOM Ayanu3m. CHOHTaHHOE U
BBIHYKJICHHOE U31y4YECHUE

https://m.edsoo.ru/ffod0ca8

OTKpBITHE PATUOAKTUBHOCTH. OTIBITHI

50 Pesepdopna o onpenenennio cocraBa bubmorexa LOK
peop P https://m.edsoo.ru/ff0d0fd2
PaAMOAaKTUBHOTO U3ITyUCHUS
CaoiicTBa anbda-, 6eTa-, ramma-
u3nydeHus. Bnusaue

51 Y https://resh.edu.ru/
PaIMOaKTUBHOCTH Ha JKUBBIE
OpraHU3MBI
OTKphITHE TPOTOHA U HEUTPOHA.

59 W3oronsl. Anbda-pacma. bubnuortexa [HOK
DNEeKTPOHHBIN U MO3UTPOHHBIH OeTa- https://m.edsoo.ru/ff0d1162
pacran. ['amma-usirydenue
DHeprus CBS3HM HyKJIOHOB B sIIIpe.

S nepHble peakiyu. SepHbIi

53 eaIfTo II'JI 00J1eMBI Hep CIIEKTHBBI buGmotera [IOK
P p- 1P > TP L https://m.edsoo.ru/ff0d1356
HKOJIOTUYECKHE aCIEKTHI SIACPHOM
SHEPTEeTUKU
OnemeHTapHble yacTULbl. OTKpBITHE
no3uTpoHa. MeTo bl HaOI0IeHUS U

54 perucTpanyu IeMeHTaPHbIX YaCTHUIL. bubnmnoreka HOK
Kpyrasiii cton «@yH1aMeHTalIbHbIE https://m.edsoo.ru/ff0d0e38
B3auMoJieiicTBHS. ENUHCTBO
(bU3NIECKOI KapTUHBI MUPA»

Bup 38¢3aHoro neda. Co3pesaus, https.//resh.e_dl_J.ru/
. http://class-fizika.narod.ru/

55 SIPKHE 3BE3/1bI, TUTAHETHI, UX BUJIUMOE

nemxkenne. ConHeuHas CHCTeEMa

http://experiment.edu.ru
http://fizzzika.narod.ru
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56

Connne. ConHeyHast aKTUBHOCTb.
Hcrounuk sueprun ConHLa 1 38€371

S7

3BE3/1bI, X OCHOBHEIC
XapaKTePUCTUKU. 3BE3/1bI TJTaBHOM
MOCJeA0BaTeNbHOCTH. BHyTpeHHee
cTpoeHnue 38¢31. CoBpeMEHHbIE
MPEACTaBICHUS O IPOUCXOKACHUH U
spostrorny CoJTHIA U 3BE3]

http://fizzzika.narod.ru

58

Mneunsiii [TyTs — Hama ['anakTuka.
[Tonoxxenue u aBuxenue ConHia B
lNanaktuke. ['anaktuku. YepHbie
JBIPBI B SIIPax TAJIAKTHK

http://fizzzika.narod.ru

59

Bcenennas. Pa3z0eranune rajakTuk.
Teopust Bosbioro B3phiBa.
PenukroBoe n3nyyeHue.
MeTaramakTHuka

http://fizzzika.narod.ru

60

Hepemennsie mpoOaeMbl aCTPOHOMUH

http://fizzzika.narod.ru

61

KontponpsHas paboTta « DeMeHTHI
aCTPOHOMHH M aCTPODUIUKID

62

O6o6matromuii ypok. Ponb ¢pusuku u
aCTPOHOMHUHM B IKOHOMHUYECKOMH,
TEXHOJIOTHYECKOM, COLIMAIBHON U
ATHYECKON cdepax NesaTeTbHOCTH
yeJIoBeKa

https://resh.edu.ru/

63

O6o0maromuii ypok. Posibs u mecto
($U3MKHU U aCTPOHOMHUU B
COBPEMEHHOI Hay4YHON KapTUHE MUPA

https://resh.edu.ru/

64

O606maromuit ypox. Ponb

https://resh.edu.ru/
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¢uznyeckoil Teopur B GOpMUPOBAHUN
IpecTaBIeHUH 0 pusnueckon
KapTHHE MUpa

O6o6maromuit ypok. Mecto
65 bu3ngecKoil KapTUHBI MEpa B 00IIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IPEJICTABICHUN O IPUPOAE

https://resh.edu.ru/

Pe3epBHbIil ypok. MarHuTHOE noJie.
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI IVIS1 YYHEHUKA

bu6anoreka IIOK

METOINYECKHUE MATEPHUAJIBI IJIA YYUTEJIA

bu6anoreka IIOK
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