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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yabTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTeIbHON IMporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepalbHON paldoueil MmporpaMMbl BOCIHUTAHHS U
KOHLIETILIUUA TIpernojilaBanusi ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

Copnepkanue mnporpaMMbl 10 (U3MKe HampaBieHO Ha (HOpMUPOBaAHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydarommuxcs 10-11 kimaccoB mpu
oOydeHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb pPEaU3alNKU MEXKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4E€OHBIMH TMpeaMeTramMu. B Hel
ONPEIENSIOTCA OCHOBHBIE LIETU M3Y4YEHHsS] (PUM3HKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUSI Kypca (PM3HKHU: JINYHOCTHBIE,
MeTarnpeIMEeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma o Gpu3MKe BKIIOYALT:

IJIAaHUPYEMBbIE pe3yJIbTaThl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHE, B TOM
YHUCIe MPEIMETHBIE Pe3yIbTaThl 110 ToAaM 00y4eHHUs;
cojiepkanue yueOHoro npeamMera «Ousukay mo rojgam oOy4eHusl.

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIMAasl B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbu3myeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME MW aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTUKU, TPAHCIOPTa, OCBOEHUS
KOCMOCa, TIOJIY4EHHUs] HOBBIX MaTEpHaJiOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa OOydarommxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METO]I MO3HAHUS TPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUM.



B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK TMPHUHITUIBI €T0
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUM € HEM KypC SBISETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopui. Benymum B Kypce sBisieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanoiaraeéT HCIOJIb30BAHHUE
T'YMaHUTAPHOTO TOTCHITMANA (PU3NYECKONH HAyKH, OCMBICICHUE CBS3H Pa3BUTHS
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIIEHUS DJIEMEHTOB
CoJlepKaHMs, TOCBAIIEHHBIX OKOJOTMYECKUM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U HKOJIOTHYECKOM 0€30IacHOCTH.

CrepKHEBBIMU dJIEMEHTaMU Kypca (DU3UKH Ha YpPOBHE CPETHEro OOIIero
oOpa3oBaHus SBISIOTCS (hu3mveckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAEC, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINHCAHHWS ECTCCTBEHHO-HAYYHBIX SIBJICHUA W
MIPOIIECCOB).

CUCTeMHO-eSITENbHOCTHBIN TIOJIX0/T B Kypce (U3UKU pPean3yeTcs MPEexke
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpOHTANILHBIX KPaTKOBPEMEHHBIX JKCIECPHUMEHTOB M J1a0OpaTOpPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEeIWHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYecKux padoT. BrifeneHne B yka3aHHOM mepeyHe JabopaTopHBIX padorT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHHUKAMHU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJsd M3 OCOOCHHOCTEH IIJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm dsToM  obOecrmieumBaeTcs  OBJIAJICHHUE
OOYYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHBIE W3MEPEHUsS, HUCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUIIOTES.



bonbimoe BHUMaHUWE yOENSETCA PENICHUIO PACYETHBIX W KAUYEeCTBEHHBIX
3anay. IIpu 3TOM Ay1d pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJIIIOTCS 33Ja4d C SIBHO
3aJjaHHON (PU3MUECKON MOJIEINBIO, TO3BOJIAIONINE TPUMEHSITh H3yYECHHBIEC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U MHTETPUPYS 3HAHUSA U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd MPaKTHKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUYECKOMY OO€CedYeHHI0 y4yeOHOro mpoliecca 0a30BbI YpOBEHb Kypca
(GbU3MKN HA YPOBHE CPEAHErO OOIIEro 00pa30BaHUs JOJKEH U3y4aThCs B YCIOBUSX
NpEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE00X0AUMOe J1IabopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pU3HKe yYEHUYECKHX MPAKTUYECKHX PabOT M JEMOHCTPALMOHHOE
o0opy1I0BaHUE.

JleMoHCTpalluOHHOE  00Opy/0BaHUE (POpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBBIX JIEMOHCTpAIui s
UCCIICIOBAHUSI  M3y4YaeMbIX  SIBJICHUW W TPOILECCOB, HDMIUPUYECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHH.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO OOOPYJOBAHUSI JIOJKHBI OBITH IMOCTPOEHBI HAa KOMILJIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 00111eM 00pa30BaHUU SIBJISTFOTCS:
dbopMHpoBaHWE MHTEpPECa W CTPEMJIEHUS OOyYaroUuXcsl K HAYYHOMY H3Yy4EHHIO
MIPUPOIBI, PA3BUTHE UX MHTCILICKTYATbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH;
pa3BUTHE TMPEICTABICHUNH O HAYYHOM METOJE MO3HaHUs U (OpPMHpPOBAHHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHpoBaHHEe HAYYHOTO MHPOBO33PEHMS] KaK pe3yiabTaTa H3yYCHHUS OCHOB
CTPOEHUS MaTepuu U PyHIaMCHTAIBHBIX 3aKOHOB (DM3HKH;
dbopmMupoBaHUE€ YMEHUN OOBSICHATH SBJICHUS C MCIOJIB30BAHHEM (PU3HMUYECKUX
3HAHHUI W HAYYHBIX JIOKA3aTEIbCTB;
dbopMupoBaHUE TPEACTABICHUH O POIM (OU3UKA I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH.



JlocTikeHne dTUX TieNield 00ecTieunBaeTCsl PeIIeHUeM CISAYIOMNUX 3a/1ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:
NpUOOpPETEeHNE CHUCTEMBl 3HAaHUK 00 O00muxX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEOpHsX,  BKIIOYas  MEXaHUKY,  MOJCKYISIpHYIO  (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;
dbopMHpOBaHUEe YMEHHA TPUMEHSATH TEOPETUUYCCKUE 3HAHUA I OOBSICHECHHUS
bU3MYeCKUX SBICHUN B MPUPOJE W JUISl NPUHITHS TPAKTUYCCKUX DPEIICHUA B
MIOBCETHEBHOM JKU3HU;

OCBOEHHUE CIOCOOOB pEIICHHs Pa3UYHBIX 3a7ad C SBHO 3aJaHHON (DHU3MUECKOi
MOJICJIbIO, 3a/iad, TOJPa3yMEBAIOIINX CaMOCTOATEIBHOE cO3aHue (U3MUecKon
MOJIENH, aICKBATHON YCIIOBUSAM 3aa4H;

MOHUMaHUe (U3NICCKUX OCHOB Y TIPUHIIMIIOB JICHCTBHS TEXHUYECKUX YCTPONCTB U
TEXHOJIOTUYECKHX IPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMH CaMOCTOSTENIbHOTO IUJIAHUPOBAHUS W IPOBEICHUS
GU3MYECKUX  JKCIIEPUMEHTOB, aHaIW3a W HWHTEpPHpeTanuu  WHGOpPMAIHH,
OTIpeIeNIEHNS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

CO37aHME VYCIOBHM IS PAa3BUTHSI yMEHUH MPOEKTHO-UCCIIEIOBATEILCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOTI'O MIO3HAHUS

®uszuka — Hayka o mpupoje. HaydHble METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢GuU3NYECKUX SBICHUA M MporieccoB. HayuHble THUIMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI TPUMEHHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHsISI CKOPOCTb, MIHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, MyTH U TMepeMEIICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeitHoe  nBmKeHHWE. [[BUKEHHWE  MaTrepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. L{enTpocTpeMuTenbHOe yCKOpPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBaHue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hamnpagiienue cKopocT pu JABUKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MIOCIICIOBATEIbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM NIPU PAaBHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKEHUS Tena, OPOLUIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunpl TpeHus (1mokosi, ckojibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HerotoHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcioBust paBHOBeCHUs TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus 6 MexaHuKe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHUEM MEXAHMYECKOW SHEPrHUM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3MEHEHUEM MEXaHWYECKOW SHEpTruu
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEpMOAUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBwxkeHue. Jduddysus. Xapakrep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemecTBa. Moaenu CTpOEHHUsI ra3oB, XHUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Mosnekyi. KonunyectBo BemiectBa. [loctosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u e€ usMmepenue. lllkama temneparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHHE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE TPUMEHEHHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHHWE COCTOSIHHUS HACAIBHOTO rasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHAaT€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonnHamuueckass cucrema. BHYTpEeHHsAS 3HEpPruss TEPMOJAMHAMHYECKOU
CUCTEMBI U crIoco0bl €€ n3meHeHus. KomnuecTBo TermnoTsl U pabora. BuyTpeHHss
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Teruionepenayu:
TEIUIONPOBOHOCTh, KOHBEKIIUS, U3TydeHHUE. Y IeJIbHas TEIUIOEMKOCTh BEIIECTBA.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

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

BTtopoii 3akon TepmoanHaMuku. HeoOpaTtuMoCTh TPO1IECCOB B MPUPO/IE.

TennoBble  MamwuHbl.  [IpuHOUNIBI  IEMCTBHUS ~ TEIUIOBBIX  MallHWH.
[IpeoOpa3zoBanust SHEPrHUM B TEIJIOBBIX MamuHax. Kodp@uiMeHT moie3Horo
nericTBus TeruioBod mamumHbl. I{ukn KapHo um ero ko3pduumMeHT IOIe3HOTro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.
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TexHuyeckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JaTyYHHOU TpyOKe myTEéM TpeHUs (BUICOEMOHCTPAIIHS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopenu napoBoif TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacellieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. JKuakue kpuctaibel. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUCTaJUTU3aIus. Y IeJbHasl TerioTa miaBjieHus. Cyoaumanusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenuve npy noHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IJIABJICHUS! KPUCTALUTMYECKOTO BEIlIECTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHamMuKa
Tema 1. Inekmpocmamuxa
OnekTpu3anus Tel. ODJEKTpUYecKuil 3apsia. J(Ba Buaa »IEKTPUUYECKUX

3apsinoB. [IpOBOJHUKHM, OUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsa.



BsaumopeiictBue 3apsa0B. 3akoH Kynona. ToueuyHbli 2IEKTPUYECKUI 3apsi.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yeKTpuueckoro mnois. [IpuHuun
CYNEPHO3ULIANA DNEKTPUUYECKUX Ioner. JIMHUKM HanpsyKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOMHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM IIOJIE.
JlvanexTpryeckast MpOHULIAEMOCTb.

DnekTpoéMKocTb. KoHaeHcatop. DIeKTpPOEMKOCTh IIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJICHCATOp, KOMMPOBAJIBHBIN aNnapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKII IEUCTBUS AJIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B DIEKTPOCTATUIECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKY B DJIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U JUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOopA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne 21eKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmoannbstii 31ekmpuueckuii mox. Toxu 6 paziuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YEIBHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, TApPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

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

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akoH Oma 11 MOJTHOM (3aMKHYTO#) 2yiekTpudeckoi nenu. KopoTtkoe 3aMblkaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemIepaTypbl. CBEpXIpPOBOJIUMOCTb.

DneKkTpudecKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpoBOHUKH. CobOcTBeHHas 151 IIPUMECHAs IIPOBOJIUMOCTD
noJiynpoBogHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.
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OnexkTpuyecknuid TOK B  pacTBOpax M paciulaBaX  3JIEKTPOJHUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENIbHBIA M HECAMOCTOSATEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeibHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTPOBOAHUKOBBIN IHO/, FalbBaHUKA.

Jlemoncmpayuu

N3mepeHne CUiTbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTh COIPOTHUBIICHHUS] LUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IJIOLIAM TOMEPEYHOr0 CEUEHUS U MaTepHuana.

CMelnaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue HSIIEKTPOABWKYIIEH Ccuibl. KoOpoTkoe 3ambIKaHuE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIUMOCTB BO31yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

M3MmepeHne 3JIEKTPOABMKYILIEH CHIIbI UCTOYHHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 10 kjacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonssmusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (pakT, rumotesa, (puanyeckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEII0O0OOMEH KUBBIX OPraHU3MOB (BUIbI TEILJIONEpEIayH, TEIJIOBOE PAaBHOBECHE),
IIEKTPUYECKUE SIBJIEHUS B KUBOUN IPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAsE Macca, TEIJIOBbIE CBOWCTBA TBEPHABIX TEN, KUIKOCTEU H
ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJICKTPOJUTHYECKAS IUCCOLMAINS,
rajibBaHMKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHKUE JIBHXKEHUM C HCIOJIb30BAHHMEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MNOIIIUITHUKH, WCIIOJIb30BAHHE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHHKE (pakeTa, BOJOMET W JIPyTHe), JABUTATEIb BHYTPEHHETO
CropaHusi, mapoBasi TypOUHa, OBITOBOM XOJIOJUIBLHUK, KOHIUIIUOHED, TEXHOJIOTHUU
MOJy4YCHUS COBPEMEHHBIX MaTEpUAIIOB, B TOM YHUCIE€ HAHOMAaTEpUAIIOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKAas 3alllUTa, 3a3€MJICHHE AJIEKTPOIPUOOPOB,
KCEPOKC, CTpYUHBIN MIPUHTED, 3JIEKTPOHArPEBATEIBHBIC puOOpHI,
AIIEKTPOOCBETUTEINIbHBIC MPUOOPHI, TaTbBAHHKA.

11 KVIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoMazZHUMHAA UHOYKUUA

[TocTossHHbIE ~ MarHuThl.  B3auMoaeHcTBHE  IOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHOM wuHAYKUMH. [IpuHIMO cyneprno3unuu
MarHuTHBIX nosied. JInHMKM MarHuTHOM WMHAYKIWU. KapThHa JUHWUNA MarHUTHOM
WHYKIWU TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe TOJie MPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIUU
MarHuTHOTO TIOJISI JUIMHHOTO TPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT DpcTena. BzanmoieiicTBre NpOBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb ¥ HaIIPaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopenia.

SIBieHne DNEKTPOMArHUTHOW MHAYKIMU. [IOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBMXKYILAsl CUJda HWHIAYKIUU. 3aKOH BJIEKTPOMArHUTHOU
nHaykuuu @apazes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MPOBOJAHUKE, IBHXKYIIEMCS TOCTYMATENHHO B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CaMOMHIYKLIMH. OJIEKTPOJABWXKYILAs Ccuja
CaMOUHTyKIIUH.

DHEprusi MAarHUTHOTO TIOJIST KATYIIIKU C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

12



TexHudeckue yCTpOMCTBA W MPAKTHUYECKOE TPUMEHEHUE: MOCTOSHHbBIC
MArHUThI, 3JEKTPOMATHUTHI, JJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3auMopelicTBrUE IBYX NPOBOJHUKOB C TOKOM.

Cuiia Ammnepa.

JewnctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD AJIEKTPOJIBHAKYIIEH CHIJIBI MHAYKIIUM OT CKOPOCTH HM3MEHEHUS
MarHMTHOT'O MOTOKA.

SIBeHrEe CAMOMHTYKIIMH.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue neicTBUA NOCTOSHHOIO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUNHblE KOJ1€OAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoOJIeOaHUS.
["apmonnyeckue konedanus. [lepumoa, wacrora, ammummryga u (aza KoseOaHUU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKUil MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanwuii. [IpeBpareHne sHepruu NPy TApMOHUYECKUX KOJICOAHUSIX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJCANTbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXAYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHIMU KoJjieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHeHUs
HHEPrUU B UJCATBHOM KOJIeOATEIHbHOM KOHTYDE.

[TpencraBienue o 3aTyxarouiux kKojeOaHusX. BrIHYX€HHbIE MEXaHUUECKUE
kosieOanus. Pezonanc. BoiHy ) A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennbli TOK. CHHYCOMTAIBHBIM TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOr0 TOKa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHUE CHIJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaada U MOTPEOSICHUE DICKTPUICCKOM
DHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MIOBCETHEBHOM KU3HU.

13



TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHUE: SIICKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUU JJIEKTpOonepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHON CUCTEMBbI (NIPY>KUHHBIA WM
MaTeMaTUYECKU MAsITHUK).

HaOnronenue 3atyxaromux KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Hab6monenue pe3onanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJIEOAHUIA.

Pe3onanc mnpum moOCIENOBATENIBHOM COECAWMHEHWH PE3UCTOPA, KaTyLIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenp TMHUY 3JIEKTpONEpeIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

HccnenoBanre 3aBUCUMOCTH MEpUOA MajbIX KoJeOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBaHnue IMEPEMEHHOIO TOKa B ILENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHeHus. [lepuon. CkopocTb
pacrpocTpaHeHus ¢ JUIMHA BOJHBL. [lomepeuHble W MOpPOJOJIbHBIE BOJHBI.
HnuTtepdepenius u udpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuentanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakims,
uHTepdepenus. CKOpoCcTb 3JE€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMITBI PAIMOCBS3U U TENEBUACHUSA. Paguookanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/Ibl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneGmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.
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Hab6mronenune natepdepenninu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HAaHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOW M
4acTOTOM KoJieOaHUM.

HccnenoBanre  CBOMCTB ~ AJEKTPOMArHUTHBIX — BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONsIpu3anus, AMppakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpexe. JIyu ceera. ToueyHblii HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKA3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbll yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus cBera. CnoxHbIi cocTaB Oenoro cseta. L{ser.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHME W ONTHYECKas cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JlaBaeMo¢€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. [udpakunonHas pemérka. YclioBue HaOI0IEeHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuueckue yCTpoOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE U MPEJOMJIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIIy CBETA.

Hab6mronenune nudpakxium ceera.

HabGmronenue nucnepcuu ceera.
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[TomydyeHue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIbIO AU(PPAKINOHHON PEIIETKH.
HabGnronenue noasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul
W3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['panuupl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTynatsl
CIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTENIBHOCT OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MaccChl C SHEPrUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULIBI. DHEPIHUs
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmul K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu sHEpruu (HOTOHA C €T0 YACTOTOM. DHEPTHS
U UMIyJbC (poTOHA.

OtkpeiTre u uccnenoBanue orordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorpdexra. YpaBuenue OiiHmTeiiHa 11 poTodpdekra. «KpacHas rpaHunar
dboToaddexra.

JHasnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHUECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
ILmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu moriomieHue
(GOTOHOB MpU Mepexoje aToMa C OJHOIO YPOBHSI SHEPIHMM Ha Jpyroil. Bujel
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJI0PO/Ia.
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BousnoBbIe cBOlicTBa yacTull. BosHbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJInu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3ITy4YCHHE.
TexHuyecknue yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBII KOMIIBIOTED.
Jlemoncmpayuu
Mopnens onsita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnronenue inHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul
Hab6nronenue TMHEHYaToro CuekTpa.
Tema 3. Amomnoe sa0po
OKCIEPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKphITHE
paauoakTuBHOCTH.  OmbiTel  Pesepdopma 1mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagroaKTUBHOCTH Ha KUBbIE OPTaHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHass monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.
Anbda-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I['amma-
U3JIydeHre. 3aKOH PaJuOaKTUBHOTO pacraja.
OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JledekT Macchl spa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.
SAnepnwiii peaktop. Tepmosimepubpiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI AEPHON YJHEPTETHUKMU.
DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.
MeTob1 HaOTIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.
dyHIaMeHTanbHbIe B3auMOJIeHCTBUA. EAMHCTBO pu3nyueckoi KapTUHBI MUPA.
TexHuyeckue yCcTpoMCTBAa M NMPAKTHYECKOE MTPUMEHEHHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.
Jlemoncmpayuu
CU€TYNK MOHU3NPYIOIINX YACTHUL.
Yuenuueckuii axcnepumenm, nabopamopmvie pabomul
HccnenoBanre TpeKOB 4acTUIL (MO0 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Otanbl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.
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Bun 3Bé3gHoro HeOa. Co3Besnmus, sipkue 3BE3NBI, IJIAHETHI, X BUIUMOE
JIBUKCHUE.

ConuHeyHas cucTema.

Connne. ConHeuHast akTUBHOCTh. McTounuk sHeprun CoyHIA W 3BE3.
3BE3/7IbI, X OCHOBHBIE XapaKTEpPUCTUKHU. JlmarpaMma «CHEKTpajIbHBIA Kjacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM IOCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABJICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenne u aBwxkeHue CosHIA B
['anmaktuke. Tunel ranaktuk. Paguoranaktuky u kBa3zapbl. YEpHBIE IBIPHI B sApax
TraJIaKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajmakTuk.
Teopust bonpiioro B3peiBa. PemkToOBOE M3ITyUeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpo0sieMbl aCTPOHOMUM.

Yuenuuecxue nabnrooenus

HaOmronenuss HeBOOPYKEHHBIM TJIa30M C HCIIOJIB30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKECHUI JJIsI OTpeIeNIeHUs] TI0JIOKEHNUSI HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be31si CEeBEpHOro MOYIIAPHS U APKUE 3BE3BI.

HaOmronenus B Teneckon JIlyHsl, miianet, Mieunoro [lytu.

O06o0maroniee NOBTOPEHUE

Ponpr ¢u3uku uW acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COITMAJILHOM M ATHYECKOM cepax AeATeTbHOCTH YEIIOBEKa, POJIb U MECTO (DH3UKHU
Y aCTPOHOMHUH B COBPEMEHHOM HAy4YHOM KapTUHE MHUPA, pOJib (U3HUYECKOU TEOPUHU
B (opMHUpOBaHMM MPEACTABICHUN O (PU3MUECKON KapTUHE MHpPaA, MECTO
(bU3NYECKOM KapTUHBI MHpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocyiecTBIsieTCs C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3C€M C KypcamMH MaTE€MAaTHKH,
Ouonoruu, XMMuM, reorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YyYEHHWEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (akT, rumore3a, Qusnyueckas BeJIWYHHA, 3aKOH,
TeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pewieHHWE CHCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKHUE
GyHKIIUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKJIECTBO, BEKTOPbl M MX NPOEKIHH HA OCH KOOPJHUHAT, CIIOKEHUE BEKTOPOB,
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MPOU3BOIHBIC DJEMEHTAPHBIX (DYHKIMI, TPHU3HAKU TOJO0O0US TPEYTOJHHHUKOB,
OTpe/ieNieHUE TIOMAAH MIOCKUX (GUTYp 1 00bEMA Tell.

buonocusa: snekTpuueckue SBICHUS B KMUBOW MpUpoOJE, KoyeOaTeabHbIE
JIBIKEHUS B SKMBOM MPHUPOJIe, ONTHUYECKUE SBIICHUS B KMBOUM MpUpoje, NEHCTBUE
paaualuu Ha >KMUBbI€ OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTALIMYECKAsE CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHaJIu3.

l'eocpagusa: wmarHuTHBIE TIONMIOCAa 3€MJIM, 3aJIeKM MArHUTHBIX Py,
boToChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JIMHUAWA 3JEKTPOINEpENady, TEeHepaTop NEPEeMEHHOro TOKa,
ANIEKTPOJBUTATENNb, WHAYKIIMOHHAS I€4Yb, pajap, pPaauONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJOKOHHAs ONTHKA,
coJiIHEeYHasi barapes.
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IINIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIECUUTh TOCTHKEHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOW U BOJIOHTEPCKOU JI€SITEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4)3¢cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOIO TBOPYECTBA,

npucyiero pu3n4eckon Hayke;
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S)Tpya0BOro BOCIMTAHMS:

UHTEpEC K pa3Nu4yHbIM cdepaM MpodhecCHOoHATbHON JesTeIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6)3K0J10r14eCKOro0 BOCIIMTAHMS

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

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7)IeHHOCTH HAYYHOI'0 IIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTh B MPOLIECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE AeiiCTBUS
ba3oBble Jijornueckue aAeMcTBUA:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEIU ACATCIBHOCTH, 3aJaBaTh IMAPAMETPbl U KPUTEPUU HX
JIOCTHIKCHMS;

BBISIBJIITH  3aKOHOMEPHOCTA M MPOTHUBOPEYMS B  PACCMATPHUBAEMBIX
(bU3NYEeCKUX SIBICHUSIX;

pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C yU4E€TOM aHalM3a WMEIOIIUXCS
MaTEPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LIE€JISIM, OLIEHUBATh PUCKH MOCIICICTBUI JCSITEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aMMOICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciiefoBaTe/IbCKHe JeiicTBUS.
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU MOHATHSIMH W METOAaMHU
buznueckoil HayKu;

BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIEA0BATENbCKON U MPOSKTHOU ACSTEIIbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (PU3UYECKOTO COJAECP)KAaHUS, MPUMEHEHHUIO Pa3IMYHBIX
METO/I0B [TO3HAHHS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO M MPUMEHEHHIO B pA3IUYHBIX Y4YEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YYE€OHBIX IPOEKTOB B 00J1acTH (PU3HKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3a4ady,
BBIIBUTATh TUNOTE3Y €€ pelIeHHs, HaXOAWTh apTyMEHTHI i JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUN PEIICHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHHWs 3a7aud pPe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DU3HUKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEeATEeIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTaTh HOBBIE UJIEH, PEAJIaraTh OPUTHHAIbHbIC IOAXO0/AbI U PEIICHNUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHMUS.
Pabora c nndopmanueii:

BJIa/ICTh HABBIKAMH TMOJIy4eHHUs WHPOpPMAIUN (PU3UIECKOTO CONEpKaHUsS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3allMI0 U WHTEPIpPEeTalni0 UHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a1a4 ¢ COOMIOJIcHHEM TpeOOBaHUN OPrOHOMHMKH, TEXHHUKH OC30IaCHOCTH,
TUTUEHBI, pPECcypcocOepexeHHs, TMpaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(pOopMaIIMOHHOM 0€30MaCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
y4€TOM HazHayeHHs] HTHPOPMAIIUHU U LEIEBON ayAUTOPHUHU, BHIOHPAsi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alllu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
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OCYIIECTBISATh OOLIEHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOHU
NEeSATEIbHOCTH;

pacmo3HaBaTh TMPEANOCBUIKA  KOH(MIWUKTHBIX CUTyallMd W CMATYaTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEHUCTBUM C y4y€ToM OoOIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJJIEKTUBA;

OpUHUMATh 1[EeJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacmpeneniarTh pojau ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kay€CTBO CBOEr0 BKJIAJa M KAXKIOTO Y4YaCTHHKAa KOMaHJbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLICHUBaTh HJEU C TMO3UIHH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IUYHBIX
CUTYaIUsX, POSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOUYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMK1 yueOHOTo MpeIMeTa Ha OCHOBE JIMUHBIX MPENTOYTEHUH];

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;
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BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedieKCHMH  KaK  OCO3HAHMS
COBEPIIIAGMBIX JIEUCTBHA ¥ MBICIUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB U
OCHOBAHHUII;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelieHus;

YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHI)KCHHUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX MpH aHallM3e pe3yibTaToB
NEeSTEeIbHOCTH;

MPUHUMATh ce0sl, MTOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTHX IIPH aHAINU3E pe3yIbTaTOB
NEeATETLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTHX HA OMIMOKH.

B mpornecce qocTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOEHUSI MPOTPAMMBI
no ¢u3MKe I YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydaronIuXxcs
COBEPIIICHCTBYETCS AMOITMOHAIbHBIN WHTEJUICKT, TIPE IO Iar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAILHON CQeEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHME, CIOCOOHOCTh aJanTUPOBATHCI K
HYMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIUH, BKIIOUAIOIIECH CTpPEMJICHUE K JIOCTHUKEHHUIO LU U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOINIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO M COTIEPSKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITFOUAIOIIUX CITIOCOOHOCTH BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonmy oOyuenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUIUXCS YMEHUIA:
JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIBHOCTH JIFOAEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3HUYECKUX MOJIEIICH:
MaTepHaibHas TOYKa, MHEPIIHAIbHAS CHCTeMa OTCUETa, aOCOTIOTHO TBEPOE TEIO,
WJICAIBHBIN Ta3, MOJEIIM CTPOCHUS Ta30B, )KUIAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUH 3apsii IPU peleHuH (PU3NUeCcKuX 3ajay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOLECChI) U OOBSICHITH X HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJSPHO-KUHETUYECKOM TEOpUM CTPOCHHS BEILECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JIBI)KCHUE, CBOOOJHOE IIaJICHHE TeJ, JBWKCHHE 110 OKPYKHOCTH, HWHEPIHs,
B3auMoOJielicTBUE Tell, Tu(dy3usi, OPOYHOBCKOE JBMKEHHE, CTPOSCHUE KUIKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHUE, UCIAPEHHUE, KOHACHCAIUS, IUIABJICHUE, KPUCTAIIM3AIUs, KUIICHUE,
BJI&YKHOCTb BO3/lyXa, OBBIIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM
coCyle, CBS3b MEXKAY MNapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax,
AJIEKTPU3AIUA TEJ, B3aUMOJICUCTBUE 3aPsJIOB;

OMUCHIBATh MEXAHUYECKOE JBIXKCHUE, HCIMOJB3Yys (U3UYECKHE BEIWYUHBI:
KOOpJIMHATa, IyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEprus, MOTEHIUAIbHAS SHEPIusi, MEXaHW4YecKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHUCAHUM IPABUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIIMUMHY C APYTUMU
BCIIMYNHAMU;

ONHUCHIBaTh M3YYCHHBIC TEIJIOBbIE CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCIIONB3YSd (U3WUYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSSI dHEprus, pabora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIUIOBOTO JBUTATENs; MpPU ONHCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYCCKUN CMBICH HCIOJB3yeMbIX BEIMYHMH, WX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

OMUCHIBATh U3YYCHHBIC AIICKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAN, Pa3HOCTh MOTEHIIMAJIOB;
Py ONMHWCAHWHM TPABWJIBHO TPaKTOBAaTh (PU3WYECKUN CMBICIT HCIOIh3YEMBIX
BEJIMUMH, UX OO0O3HAYEHUs] W EJIUHUIIBI, YKa3biBaTh (HOPMYJIbI, CBS3BIBAIOIINE
JaHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMM;

aHATM3UPOBATh (PU3UUYECKHE TMPOIECChl U SBJICHUS, UCIONB3Yys (U3MUECKHE
3aKOHBI W TIPUHIIUIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsr HetoToHAa,
3aKOH COXPAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MPUHIUIT CYNEPHNO3UIMUA CHUJI, NPUHIUII PABHOINPABUS HWHEPLUHUAIBHBIX CHCTEM
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OTCUY€Ta, MOJIEKYISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHs BEILECTBA, a30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPIHU TEIIOBOTO JABMKEHUS MOJIEKYII C
a0COJIFOTHOUM TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsiga, 3akoH KylloHa, mpu »>TOM pa3iinyaTh CJIOBECHYIO
GOpMyIMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUSA (TpaHMUIIbI,
001acTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YyCJIOBHsS UX O€30MACHOTO UCIOJIb30BAaHUS B
MTOBCEIHEBHOM KU3HH;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX U KOCBEHHBIX H3MEPEHUH, MPU 3TOM
dbopmynupoBath mpoOiieMy/3aadyy M TUMNOTE3y Y4eOHOro IKCIEPUMEHTA,
coOupaTh YCTAHOBKY W3 MPEMJIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUS (DU3NUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUs M HMCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENOBAaTh  3aBUCUMOCTH  MEXKIYy  (PU3NYECKMMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHI, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpOBaTh pe3yibTaThl MOJTYYEHHOW 3aBUCHUMOCTH (PU3MYECKUX BEIUYHH B
BU/JIEe TaOJIUILI U TPpapUKOB, A€NIaTh BEIBOABI IO pe3yJIbTaTaM MCCIIEI0BaHNUS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M J1abOpaTOPHOTO
000opy1I0BaHUS;

pemiaTth pacu€THble 3aJayd C SIBHO 3aJaHHON (DU3MYECKOW MOJEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMITBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3UUECKHE BEJIMYMHBI U (POPMYIIHI,
HE0OXoAUMbIEe IJis1 €€ PElIeHHs, TPOBOJUTh PAaCUEThl U OLEHUBATh PEaTbHOCTh
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKOUN BEJIMYUHBI;

pelnaTh KaueCTBEHHbIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHC ABIICHHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHHH  y4yeOHBIX  3aJa4  COBPEMEHHBIC
WH(OPMAIMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
U TIPEICTABJICHUS YIECOHOW W HAyYHO-TIOMYJIAPHON MHGOPMAIINH, TOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(popMaIuio;
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MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLECCOB OKPYKAIIIET0 MHUpPA, B pPAa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTst o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYNIbI, PAlMOHAIBHO pACHPEACNiATh OO0S3aHHOCTU U
IJIAHUPOBATh JEATEIbHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIIEMBI.

K koniy o0yuenuss B 11 kJjacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKHA H
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTU JIFOACH, LIEJIOCTHOCTh M €IUHCTBO
(bu3MYECcKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS U3YYEHHBIX (U3MUECKUX MO/IEeH:
TOYEUHBIN 3JIEKTPUUECKUMN 3apsl, JIyd CBETa, TOUCUHBI UCTOUYHHUK CBETA, SACpHAs
MOJZIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pElIeHUH (PU3NYECKUX
3a1ay;

pacro3HaBaTh (pU3NUYECKHE SIBJICHUS (TPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DIIEKTPUUYECKAsS TPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUSI TOKA, B3aMMOJICHCTBHUE
MarHuToOB, JJICKTPOMAarHUTHas WHAYKIWS, JACHCTBUE MAarHUTHOTO TIOJISI Ha
MPOBOJAHUK C TOKOM M JBWXKYIIUMCS 3apsiji, DJIEKTPOMArHUTHbIE KoJieOaHUS W
BOJIHBI, MPSIMOJIMHEHHOE PacCIpOCTPAHEHUE CBETAa, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHnus, audpakuus W MOJAIpU3alUs CBETa, JUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (poToaddekT), cCBETOBOE JaBICHUE, BOSHUKHOBEHUE
JMHEWYATOr0 CHEKTpa aroMa BOJOpPOJA, €CTECTBEHHAs W HCKYCCTBEHHas

PaIMOAKTUBHOCT;
OMKUCHIBATh M3YUYEHHbIC CBOWCTBA BEHIECTBA (AIEKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  MPOBOJUMOCTH  pPAa3IUYHBIX  Cpeda) |

AJICKTPOMArHUTHBIE SBJIEHUS (MIPOIECCHI), HCIMONB3YSd (PU3NUECKHUE BEIIMYUHBI:
DIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
COTPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJICKTPOJBIDKYIIAs Cuia, paboTa TOKa,
WHIYKIUST MarHUTHOrO Mojisi, cwia Ammepa, cuia JlopeHia, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHsl JJIEKTPUYECKOr0 M MAarHUTHOIO TNOJIEH, MEPUOA M YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsii M Cujla TOKa B MpOIEcce
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TapMOHMYECKHUX JJIEKTPOMATrHUTHBIX KoJieOaHWi, (OKYCHOE pAacCTOSHHE U
ONTUYECKasi Cuja JHMH3BI, NMPU OMHCAHUM MPABUIBLHO TPAKTOBATH (PU3UUECKHUIA
CMBIC]I HCIOJIB3YEMBIX BEJIIMYMH, MX OO0O3HAYEHUS W E€IUHULBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIOLIME JAHHYIO (U3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3Ys
dusznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI H
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, TEPHO]I MOTypacIiaga, SHEPTUSI CBA3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBLHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHWS W €JIUHHUIIbI, YKa3bIBaTh (POPMYIIBI,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLIECCHl U SIBICHMSI, UCHOJB3YS (U3UUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTIO U NapaJLIEIbHOTO
COCIMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JIeHla, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH NPSIMOJIMHEWHOIO PaclpOCTPAHEHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa M Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHECHMSI
IIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPAaHEHWs MACCOBOI'O YMCIIA, MOCTYyJaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENSTh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHna;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C HCIIOJIb30BAHUEM IIPSIMBIX M KOCBEHHBIX HM3MEPEHUM: IPU 3TOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpPYIOBaHUS, MPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BHIBOJIHI,

OCYILECTBIISTh NMPSMbIE U KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEITUYUH, PU
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUs U HCIOJIb30BaTh HW3BECTHHIE
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIHOJb30BaHUEM
OpsIMBIX M3MEPEHMI: TMpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PUKCHUpOBAThH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaOIHIl U
rpauKoB, AeaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEOBAHMUS;
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co0oaTh mpaBuia 0€30MacHOTO Tpy/Ja MPH MPOBEICHUH HCCIIEOBAHUNA B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPATOPHOTO
000py10BaHUS;

pemaTrh pacuéTHble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIO,
UCTIONB3YS (hPHU3UUECKHe 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 33/1a4U
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEeoOXoauMble Jisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJIyYeHHOTO 3HAYeHUS (PU3HUECKON BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JOTUYECKU HEMPOTUBOPEUUBYIO
LETIOYKY PACCYKIECHHM C ONOpOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyecKue sBICHUS,

UCIONB30BaTh  MpPU  pPELIEHUH  y4uyeOHBIX  3aJady  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN
U NIPEICTABJICHUS YUYEOHOW W Hay4YHO-TIONMYJIIPHON MH(GOPMALIMH, MOTYYEHHON U3
pPa3IMYHBIX UICTOYHUKOB, KPUTUYECKH AHATIM3UPOBATH MOITYYaeMyI0 HH()OPMAIHIO;

OOBSACHATh NPUHIUIOBI JCHCTBUA MAalIMH, NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, pa3iuyaTh YCIOBUSA UX 0€30MacCHOr0 MCHOJIb30BAaHUS B OBCEIHEBHON
KU3HY;

NPUBOJUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOILIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyHIE€ C BBINOJHEHHUEM pa3IMYHBIX COLHUAJbHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLUOHAIBHO pACHpPElesITh OOS3aHHOCTU U
IJJAHUPOBATH JEATEIBbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE pACCMAaTPUBAEMOM IPOOIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne

HaumeHoBanuepasieion

n/m ¥ TeMIPOrpaMMbl

DJIeKTPOHHbIE

KoanuecTrBouyacoB

(undposbie)

od0pa3oBaTebHbIEpecypChl

Bcero

KonTposbHbIlepadoThI

Paznen 1.OU3UKA U METO/JAbI HAYYHOTI'O ITIO3HAHUA

11

dusnka U METOJIbI HAay4YHOTI'O ITO3HAHUSA 2

Nroronopazneny

Pa3zgen 2.MEXAHUKA

2.1 Kunemarnka 5
2.2 JluHamuka 7
2.3 3aKOHBICOXPAHEHHSI B MEXAHUKE 6
Hroronopaszaeny 18

Pasznen 3.MOJIEKYJIAPHASA ®PU3UKA U TEPMO/IMHAMUNKA

3.1

3.2

3.3

OCHOBBIMOJIEKYJISIPHO- 9

KHHETHYECKOUTEOPHH

OCHOBBITEPMOAMHAMHUKHI 10
ArperatHble COCTOSIHUS BEILIECTBA. 5

30

[MpakTnyecknepadoTbl

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

bu6mmorexa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmorekxa [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [JOK



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

@da30BbIE IIEPEXOABI
Uroronopazneny

Paznen 4.9JIEKTPOJIUHAMUKA

4.1 DneKTpocTaTuKa

4.2
Toku B pa3nnmyHBIX cpenax

Htor ornopasaciy

PesepBHOEBpEMS

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

IToCTOSIHHBIN 2JIEKTPUYECKHUM TOK.

24

10

12

22

68

31

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72

11 KJIACC

KounyecTBouyacon JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne n/m P Konrpoabubie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarnuTtHOoe nojie. IJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Hroromnopazaeny 11
Pa3nea 2. KOJIEBAHUS U BOJIHbBI
51 MexaHW4eCcKue U SJIEKTPOMArHUTHBIE 9 0 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2.2 MexaHnueckne 1 3J€KTPOMarHUTHBIE BOJIHBI 5 1 0 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
23 Onriia 10 0 3 https://m.edsoo.ru/7f41c97c
Hroronopasaeny 24

Pasnea 3.0CHOBBI CIIELTIUAJIBHOM TEOPUY OTHOCHUTEJBHOCTH

31 OcCHOBBI crielIuanbHON TEOPUHU 4 1 0 bubnmnoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c

Nroronopazneny 4

Pa3znen 4 KBAHTOBAS ®U3UKA

4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 0 0 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma
4.3 ATOMHOE PO
Uroronopazneny

15

Paznen 5.2JIEMEHTBI ACTPOHOMUU N ACTPOPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTpOPHU3UKU
Hroro no pasneny

Pa3znea 6.0BOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maronee MOBTOPEHUE

Wroro no pasgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

7

68

33

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Neo KoaundecTBo yacoB
JIeKTPOHHBbIE U(PPOBHIE
n/ Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero o0pa3oBaTe/ibHbIE PECYPChI
n padoThI padoThI
1 ®dusnka — Hayka o npupojae. Hayunsie MeToabl 1 0 0 bubnnoreka [JOK
MO3HAHUS OKPYKAOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Poab u mecTo pusuku B hopMupoBaHUU
2 COBPEMEHHON HAYYHOI KapTUHBI MUPA, B 1 0 0 bubmnorexa [IOK
p . yi P vp ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JEATETbHOCTH JIIOIeH
MexaHunueckoe aBIkeHne. OTHOCUTEIBHOCTD
3 MeXaHU4ecKoro ABmxeHus. [lepemelienue 1 0 0 QbuGmiorexa LIOK
A - ebevelt ’ https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHUE
bu6mmorexa [IOK
4 PaBHOMEpHOE NPAMOJIIMHEWNHOE IBHMKEHUE 1 0 0
p p g https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE TIPSIMOINHENHOE TBHKEHHUE bubmorexa LOK
yerop p & https://m.edsoo.ru/ff0c372¢
6 CBoboaHoe najzieHne. Y cKkopeHne CBOOOIHOTO bubnuotexa [JOK
naacHus https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npumxenue. [[prmxenue bu6mmorexa [IOK
MaTepHAIbHON TOYKH IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Tpunnun otHOCHTENbHOCTH [anmumest.
8 Wneprmanbupie cucteMbl oTcueTa. IlepBriil bubmmorexa [IOK
p - eP https://m.edsoo.ru/ffOc3be8
3akoH HeroToHa
Macca Tena. Cuna. I[IpuHIMI CYIIEPIIO3ULINHA
. P Hep bubmuorexa [JOK
9 cui. Bropoit 3akoH HeroToHa juist

MaTepHaTbHON TOUKH

34

https://m.edsoo.ru/ffOc3be8
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10

11

12

13

14

15

16

17

18

19

Tpernii 3akoH HpIOTOHA [UIs1 MaTEpUAIIBHBIX
TOYEK

3aKkoH BCeMUPHOTO TsAroTeHust. Cuna TSHKECTH.
IlepBas kocMHu4ecKasi CKOPOCThb

Cuna ynpyroctu. 3akoH ['yka. Bec tena

Cuna tpenus. Koaddumment tpenus. Cuna
COIIPOTHBIICHUS MPH JIBUKCHUU TEJa B
KHUJKOCTH WIIH Ta3e

[TocTynarenbHOE U BpalaTelibHOE JBUKEHUE
a0COJIIOTHO TBEPAOTO Tesla. MOMEHT CHIIBI.
IInedocunsl. YcnoBusi paBHOBECHS TBEPAOTO
TeIa

I/IMHy.]'ILC MaTepI/IaHBHOﬁ TOYKH, CUCTCEMBbI
MaTCpHAJIbHBIX TOYCK. I/IMHy.]'IBC CHJIBL. 3aKOH
COXpPAHCHUS UMITYJIbCA. PeakTuBHOE IBHKEHHE

Pa6ota u moutHocTh cuibl. Kunernueckas
SHEPTUsl MaTepUaIbHON TOUKH. Teopema
O00M3MEHEHNN KHHETUYECKON 3HEPruu

[TorenumaneHas sHeprus. [loTeHnnanpHas
SHEPrus ynpyro AepopMUPOBAHHOMN MPYKUHBI.
[ToTenunanpHas sHeprus Tena BOIU3U
ITOBEPXHOCTH 3eMIIN

IToTeHumanpHbIe U HEIOTEHIIUAIILHBIE CUIIBI.
CBs13b pabOTHI HEMOTEHIMATBHBIX CHJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI
Tel. 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUI

JIaGoparopHas paboTa «VccienoBanue CBsI3U

35

bubmuoreka [JOK
https://m.edsoo.ru/ffOc3be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3el18

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3f76

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c4502

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

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c
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20

21

22

23

24

25

26

27

28

29

30

paboThI CUIIBI C U3BMEHEHHEM MEXaHHUECKON
SHEPIrUU Tejla Ha IPUMEPE PACTIKCHUS
PE3UHOBOIO JKI'yTa

KonTponbhas padota no teme «KnunemaTtuka.
JluHamuka. 3aKOHbI COXPAHEHHUS B MEXaHUKE)
OCHOBHBIE OJIOKEHUS MOJIEKYJIAPHO-
KHHETUYECKON Teopuu. bpoyHoBCcKoe
nekenue. Anddysus

XapaKTep JBHKCHUS Y B3aUMOACHCTBUS YaCTHUIL
BeliecTsa. Moaenu CTPOCHHUA I'a30B, )KH,Z[KOCTeﬁ

U TBEPJIBIX TEII

Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnHas ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkana temneparyp Lenscus
Wneanshsiii raz B MKT. OcHOBHOE ypaBHEHHE
MKT

AOGcomtoTHas TemMrepaTypa Kak Mepa cpeiHen
KMHETUYECKOM SHEPTUU JIBUKEHUS MOJIEKYIL.
VYpaBaenue Menzeneesa-Knaneiipona

3axon /lanpToHa. ['a30BbIe 3aKOHBI
JIaGoparophas pabota «lccnenoBanue
3aBUCHUMOCTH MEKIy NTapaMeTpamMH COCTOSHUS
pa3peKEHHOT0 Tra3a

N3onponeccel B MI€aIbHOM Tra3e U uxX
rpaduuecKoe mpecTaBIeHue

BHyTpeHHss SHEprus TEpMOJUHAMUYECKON
CHCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.

36

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5952
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31

32

33

34

35

36
37

38

39

40

41

42

43

KonngectBo Temnots u pabora. BuyTpeHHsis
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bugael rerionepenaun

VY eapHas TEIIOEMKOCTH BEIIECTBA.
KonunuecTBO TEmIOTHI Npu TEIIonepeaaye.
AnuabaTtHbI IpoLecc

HepBHfI 3aKOH TCPMOJUHAMHKHN U €TI0
IMPUMCHCHUC K U30IIponeccamM

HeoOpatumocTs nporieccoB B mpupoe. Bropoii
3aKOH T€PMOAMHAMUKHI

[Tpunmun nevicteus u KII/{ TernmoBoi MaluHbl

Hwukn Kapuo u ero KIT{

DKosornyeckue npoodaeMbl TEIIO3HEPTeTHKI
Oo6o06maromuit ypok «MomnekyinspHas pu3nka.
OCHOBBI TEPMOTMHAMUKH

KonTponbhas padora no teme «MonekynspHas
¢u3uka. OCHOBBI TEPMOJUHAMUKI
ITapooGpazoBanue u koHaeHcaus. Vicnapenue
U KUAIIEHUE

AOCOII0THAS M OTHOCUTENbHAS BIAXKHOCTh
Bo3ayxa. HacelmenHslil nap

Tsépnoe teno. Kpucraminueckue u amopgpHbie
Tena. AHU30TPOIHS CBOMCTB KPUCTAILIOB.
Kunkue kpuctamnsl. COBpeMEHHBIE MATEpUAIIBI

[TnaBnenue u Kpuctaumsanus. Y aeiapHas

37

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubmuorexa [JOK
https://m.edsoo.ru/ffOc5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c6938

bubmuorexa [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c63b6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c64d8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6708
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44

45

46

47

48

49

50

51

52

53

54

TeruioTa miasiaeHus. Cyonumanus
YpaBHEHHE TEIIIOBOT 0OamaHca

OnexTpu3zanus Ten. JNeKTpudeckuil 3apsia. Jsa
BUJIA YJIEKTPHUUECKUX 3apsJIOB

HpOBO,I[HI/IKI/I, AUDJICKTPUKHU U
IMOJYITPOBOJHHUKH. 3aKoH COXpPaHCHUA
QJICKTPHUUYCCKOI'O 3apsaaa

B3aumopeiictBue 3apsanoB. 3akoH Kynona.
TodeuHblid IEKTPUIECKUI 3apsi]T

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[IpuHOUI Cyneprno3unuu JIEKTPUIECKUX
nosiel. JInHum HanpsKEHHOCTH

PaGota cui 31eKTpoCcTaTuueCcKoro mossl.
TloTrenuuain. Pa3HOCTh MOTEHIIHNATIOB

HpOBOI[HI/IKI/I U IUSJICKTPUKHU B
QJICKTPOCTATUYCCKOM IT0JIC. I[I/IBJ'IGKTpI/I‘ICCKaH
MMPOHUIIACMOCTDb

OnexrpoémkocTs. Konnencarop

3J'IeKTpOéMKOCTB IJIOCKOI'O KOHJACHCATOpA.
3Hepr1/15{ 3apAKCHHOT'O KOHACHCATOpa

JlabopaTtopHas pabota "M3mepenue
3IEKTPOEMKOCTH KOHAeHcaropa'

[IpuHIMIT NEWCTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMMPOBAIBHOTO anmnapara,
CTPYHHOTO TIPUHTEPA. DIIEKTPOCTATHUECKAS
3amuTa. 3a3eMJIeHHe IEKTPOpuOopoB
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bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc6bcc

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6ce4

bubmuorexa [JOK
https://m.edso0.ru/ff0c6df2

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc6f00

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c72c0
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https://m.edsoo.ru/ff0c6ce4
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https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
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DNEeKTPUUECKUN TOK, YCIOBUS €r0
cymectBoBaHus. [locrosaunsiil Tok. Crita Toka.
Hanpsioxenue. Conporusienue. 3akoH OMa st
ydacTka Lenu

[TocnenoBarenbHOE, MapaIeIbHOE, CMEIIAHHOE
COeIMHEHUE NMPOBOAHUKOB. JlabopaTopHas
pabota «/3y4eHne CMEIIaHHOTO COeTMHEHUS
PE3UCTOPOB

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

3akon OMa 715 IOJTHOM (3aMKHYTOM)
aniekTprueckoi nenu. Koporkoe 3amMbIkaHUeE.
JlaboparopHas pabdora «M3mepenne D/[C
MCTOYHHKA TOKA U €r0 BHYTPEHHETO
COITPOTHBIICHUS

DneKTpOHHas IPOBOAUMOCTb TBEPABIX
METAJIJIOB. 3aBUCUMOCTb CONPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATypPHI.
CBepXxnpoBOIMMOCTb

OnexTpuuecKuii TOK B Bakyyme. CBoiicTBa
AJIEKTPOHHBIX ITY4YKOB

[TonynpoBOTHUKH, UX COOCTBEHHAS U
IIpUMecHas poBoauMocTs. CBolicTBap—N-
nepexoza. IloaynpoBogHIKOBBIE TPHOOPHI
DNEeKTpUYECKHUI TOK B pacTBOpax M pacIuiaBax
ANEKTPOJIUTOB.
DNEeKTPOIUTUYECKASTUCCOLUAIUS. DIEKTPOIIN3

3HeKTquCCKHﬁ TOK B razax. CaMOCTOSITECIIbHEIN
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bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

bu6nmoreka [JOK


https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
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1 HECaMOCTOSTENIbHBIN pa3psan. MoaHus.
IInaszma

DnexkTpudecKue mpudopsl U YCTPOMCTBA U UX
npakTuyeckoe npumenenue. [IpaBuina TeXHUKH
0e30macHOCTH

O600marmuitypok «JIeKTPOIHHAMUKA

KontponbHas pabora no teme
«Qnekrpocraruka. [locTossHHBIN
JIEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX
cpenax»

Pe3epBHbIil ypok 110 TeMe "DieKTpoanHaMuKa"

PesepBHEIi ypok. Q000N YPOK TIO
temam 10 kracca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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https://m.edsoo.ru/ff0c84ae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c86fc

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

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c8f6c



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 KIIACC

Ne i/

Tema ypoka

[TocTostHHBIE MATHUTHI U UX
B3aumojeiicteue. MarautHoe nose. Bektop
MAarHuTHOM MHAYKIMH. JINHUM MarHUTHON
WHIYKIIUU

MarsuTHO€e noje IPOBOJHUKA C TOKOM.
OnbiT Opctena. Bzaumonelicteue
MIPOBOJIHUKOB C TOKOM

JIaGoparopHas pabota «/3yuenue
MarHUTHOT'O MOJIS KaTyLIIKH C TOKOM)

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C

tokoM. Cuiia Amniepa. JlaboparopHas
pabora «lccnenoBanue neMcTBUS
MOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM»

JlelicTBME MarHUTHOTO TTOJIS Ha
JBIKYILYIOCS 3apsDKeHHYI0 yacTuily. Cuiia
Jlopenma. Pa6ora cuinsl Jlopenua
OnexTpoMarauTHas HHAYKIMs. [loTok
BEKTOpa MarHuTHOM uHAyKIuu. 3/1C
WHIYKIWH. 3aKOH JJIEKTPOMAarHUTHON
nHaykunn Gapanes

JlaboparopHas padora «MccnenoBanue

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

41

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c98fe

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

bu6mmoreka [JOK


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
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SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW>

WNHyKTUBHOCTD. SIBIEHNE CAMOMHIYKIIHH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
MOJISt KATYIIKH C TOKOM. DJIEKTPOMAarHUTHOE
noje

TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOIBUTATEND,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS T1€Yhb

O606maromuii ypok «MarautHoe mnosie.
DNEeKTPOMArHUTHAS UHIYKIIHS

KonTponbnas pabota no Teme «MaruutHoe
noJie. DIeKTPOMarHuTHasE MHAYKIUSD)

CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.
Iapmonnueckue konebanus. Y paBHEHHE
rapMoHU4YecKux kojebanuit. [Ipespaienue
SHEPTUHU

JlabopaTtopHas pabota «lccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJTBIX KOJIeOaHUi
rpys3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

Konebarenbublit KOHTYp. CBOOOIHBIE

OJICKTPOMArHMTHBLIC KoeOaHusa B nacaJlbHOM

K0JIe0aTeIbHOM KOHTYpE. AHAJIOTHS MEXTY
MEXAaHNYCCKUMHU U BJ'ICKTpOMaFHI/ITHI)IMI/I
KOJIeOaHUAMU

®opmyna ToMmcoHa. 3aKOH COXpaHEHUS

42

https://m.edsoo.ru/ffOcal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

bu6mmorexa [IOK
https://m.edsoo.ru/ff0caf06

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bu6nmoreka [JOK


https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
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SHEPIUU B UICATBHOM KOJIeOaTeIbHOM
KOHTYpE

[IpencraBneHne o0 3aTyxXaroIUX KoJeOaHUsX.

BbiHyXI€HHBIE MEXaHUYECKUE KOJICOAHMUS.
Pesonanc. BeinyxaeHHbIe
QJICKTPOMArHMTHBIC KOJIEOAHM

[Tepemennsbiii Tok. CUHYCOUIATBHBIN
IIEPEMEHHBIN TOK. MOIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYTHOE U JAeHCTBYIOLIEE
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS
Tpancdopmarop. [IpousBoacrso, nepenaua
U MIOTpebJIeHHE IIEKTPUUYECKON SHEPTUU

Y CTpONCTBO 1 NPAKTUYECKOE IPUMEHEHUE
NEKTPUYECKOT0 3BOHKA, FEHEpaTOpa
IIEPEMEHHOT0 TOKa, JTMHUH dJIeKTponepeaayd

DKOJIOTHYECKHE PUCKU TPU TPOU3BOJICTBE
aeKTpo3Heprun. Kynprypa ucnoab30BaHus
JJIEKTPOIHEPIUH B IOBCEAHEBHOMN KU3HU

MexaHudecKre BOJIHBI, YCIIOBUS
pactipoctpanenus. [lepuon. Cxopoctsb
pacTipoCTpaHEHUS ¥ JITHHA BOJTHEI.
[TonepevHble ¥ MPOIOJIBHBIC BOJTHBI

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.
Bricora Tona. TemOp 3ByKa
DJeKTpOMarHuTHbIE BOJIHBI, UX CBOMCTBA U
ckopocTs. [1Ikana 37eKTpOMarHUTHBIX BOJIH

[TpuHIUIIBI PaANOCBA3U U TEIECBUACHUA.
PazButue cpencts cBs3u. Paguonokamus
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https://m.edsoo.ru/ffOcb9c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbd34

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

bu6nmoreka [IOK
https://m.edsoo.ru/ffOccab4

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

bu6mmorexa [IOK
https://m.edsoo.ru/ffOccfe0
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https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
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KonTponbnas pabora «KoneGaHust 1 BOITHBDY

[IpsiMonuHEITHOE pacIIpOCTpaHEHHUE CBETA B
oIHOpOoHOM cpee. ToueuHblid UICTOUYHHK
cBera. JIyu cBera

OTtpakeHue cBeTa. 3aKOHBI OTPAKEHUS
csera. [locTpoeHne n3o0paxeHuii B
IUIOCKOM 3epKaJie

[Ipenominenue ceera. [lonHoe BHyTpeHHEE
oTrpaxkeHue. IIpenenbHbI yroil oJHoro
BHYTPEHHEI0 OTPaKEHUS

JlabopaTopHas paborta «3mepeHue
[I0Ka3aTeJsl PEIOMIIEHHS CTEKIIa

JIunzel. [TocTpoeHne n300pakeHUi B JIMH3E.
@opMyiia TOHKOU JIUH3bIL. Y BEITMYECHUE
JIUH3BI

JlabopaTtopHas pabota «lccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX»
Hucnepcus ceeta. ClI0XKHBIH cocTaB 0enoro
cgera. [[Ber. JlabopaTopHas pabora
«Habmroienne qucrepcuu cBeTa»
Wntepdepennus ceera. Audpakius cera.
JudpakimonHas pemeTka

[TonepeyHOCTh CBETOBBIX BOJIH.
[Tonapuzanus ceera

OnTrueckue mpruOOpPbI U yCTPOMCTBA U

YCJI0BUSA UX 0e301macHoro IIPUMCHCHUSA

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOMN
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bubmuorexa [JOK
https://m.edsoo.ru/ffOcc6f8

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd350

bubmuoreka [JOK
https://m.edsoo.ru/ff0cd4e0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7{6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

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

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf02e

bubmuoreka [JOK


https://m.edsoo.ru/ff0cc6f8
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https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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MexaHukH. [locTynarsl cenuanbHOM
TEOPUU OTHOCUTEIIBHOCTH

OTHOCUTEBHOCTh OOTHOBPECMCHHOCTHU.
3aM€I[JIeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBL

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKOM
yacTullbl. CBS3b MAacChl C SHEPTUEH U
HUMITYJIbCOM. DHEPTHUS MTOKOS

KonTponbnas pabota «Ontuka. OCHOBBI
CHeIHaTbHON TEeOPUN OTHOCUTEIEHOCTH

®otonbl. opmyna [Mnanka. DHeprus u
UMIYIbC (HOTOHA

OTtkpsiTHE U HccaenoBanue Gpororddekra.
Omneitet A. I'. CToneroBa

3akonbl portorddexra. YpaBHeHUE
OnHiuTeitHa 1 poroaddexra. «Kpachas
rpanuna» Gotorddexra

Hasnenue ceera. OnwiTel [1. H. JleGenena.
XuMuyeckoe IeHCTBHE CBETA
TexHnueckue ycTpoicTBa U MPAKTUYECKOE
MpUMeHeHue: (HOTOINEMEHT, GOTOAATUHUK,
CoJIHeUHas OaTapesi, CBETOIUO]]

Pemenue 3a1a4 mo treme «1EeMEHTHI
KBAHTOBOM ONTHKN»

Monpens atoma TomcoHa. OnBITE
Pesepdopna no paccesHUIO 0-4acTHLI.
[TnanerapHast MojieIb aTOMa

[TocTtynmater bopa
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https://m.edsoo.ru/ff0cf862

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcf6f0

bubmuorexa [JOK
https://m.edsoo.ru/ffOcfel6

bubmuorexa [JOK
https://m.edsoo.ru/ffOcffc4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d015e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d091a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0afa
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Nznyuenue u nornomeHue GOTOHOB MPU
mepexo/ie aToMa ¢ OJJHOTO YPOBHS YHEPTHU
Ha Jipyroi. Buasl ciekTpos

BonHoBEIe cBoiicTBa yacTull. BoaHEI ae
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
U3JIy4YEeHHUE

OTKpbITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopna mo onpeneneHnio cocraa
PaIMOAKTUBHOTO U3ITYUCHUS

CgoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHUS.

BnusiHue paqroakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnan. DNeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
W3JIy4YECHHUE

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuu. SnepHslit peaktop. [Ipobnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHON YHEPIETUKU

DyieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTpoHAa. MeToibl HAOMIOACHUS U
pETUCTpaLMU JIEMEHTAPHBIX YACTULL.
Kpyrieiii cton «®yHnameHTanbHble
B3anMo/ieiicTBus. EquHCTBO (hrzmueckoit
KapTUHBI MUPa»

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
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bubmuoreka [JOK
https://m.edsoo.ru/ff0d0afa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38
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3Bé3I[BI, IJIaHCThI, UX BUIUMOC JIBUKCHUC.
ComnHeuHas cucreMa

Comnnaue. ConHeuHast aKTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIA U 3BE3]

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TJIABHOM ITOCJIEI0BATEILHOCTH.
Buytpennee crpoenue 38€31. CoBpeMEHHBIE
IIPEJICTABICHUSI O IPOUCXO0XKICHUH U
sBostonu CoJHIa U 3BE31

Muieunsiii [1yte — Hama ['anaktuka.
[Tonoxenue n nuxenue ConHua B
l'anaktuxe. I'amaktuku. YEpHbIE NBIPHI B
siIpax rajJakTUK

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonboro B3peiBa. PennkToBOE N3ITyUYEHHE.
Meraranaktuka

Hepemennsie npobieMbl acCTpOHOMUHT
KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMUU U acCTPOPUIUKN»

Oo6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHH B SKOHOMHYECKOIH,

TEXHOJIOTHYECKOM, COLTMANBLHOM M dTUUCSCKOM

cdepax AesaTeIbHOCTH YeJIOBEKa
O6o06matomuit ypok. Pois u Mecto pusmku
Y aCTPOHOMHUH B COBPEMEHHOMN Hay4YHOU
KapTHHE MHpa

O6o06maromuit ypok. Pons gpusnyeckoit
Teopuu B (GOPMHUPOBAHHUH MPECTABICHUHN O
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¢bu3nveckoil KapTUHE MUpa
O6o0maromuii ypok. Mecto pu3nvecKoit
KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUH O
pupoje

PesepBHbIil ypok. MarHuTHOE 10JIE.
DNeKTpOMarHuTHAsE WHYKIIHS
PesepBHblit ypok. OnTuka. OCHOBBI
CHeIHabHON TeOpPUH OTHOCUTEIHFHOCTU
Pesepnbiii ypok. KBanToBas ¢pusuka.
DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» dusuka, 10 kimace/ Msikumes .41, [lerpoBa M. A., CtenanoB C.B. u apyrue,
OO0111€CTBO ¢ OTpaHUYEHHONU OTBETCTBEHHOCTHIO «IPODAY»; AKIIMOHEpHOE
obmectBo «M3narensctBo «lIpocBerienne»

» ®msuka, 11 xrace/ Msakumes I'.J1., bByxosues b.b., Yapyrun B.M. nion
penakiueii [TapdpentreBoit H.A., AkuronepHoe o61ecTBo «31arenbeTBo
«IIpocBemenue»

1. Msakumies I'.51. ®usuka:0a30Bbiit ypoBeHb: 10 kiacc:yueOHUK - 2 -€ U3.,
crepeotutt. - M.:/Ipoda. 2020.- 399,(1) c.:un. ISDN 978-5 358-23182-5
2. Msxumes I'. 4., ByxoBues b.b., Yapyrun B.M. ®usuka 11 knacc yueb. ans
o0mreoOpa3oBat.opranu3anuii: 6a30BeIid U yrayoa.ypoBHu - 9 - e u3a.- ISBN 978 5

09-0786312-7.

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA
®uzuka 10 - 11 knacesl. MeTonuueckue Matepuansl 11l yuuTesns (0a30BbIid U1

yrayONEHHBIN YPOBHU)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

bu6morexka [JOK
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