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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOr0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHUH M TPeOOBAHHUU K pe3ysbTaTam
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke ¢ yu€roM (enepanbHOil pabouyel TporpamMmbl BOCIUTAHUS U
KOHIEMNINK TpernojaBaHusi yuyeOoHoro mpeamera «@Pusuka» B 00pa3oBaTeIbHBIX
OpraHu3aLusIX Poccniickon ®enepanuu, peaAU3yIOUX OCHOBHBIE
o0pa3oBarebHbIE MPOTPAMMBI.

Copnepxkanue mnporpaMMmbl MO (U3MKE HampaBlIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvatonmuxcss 10-11 xkmaccoB npu
o0yueHnun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIEITEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByer TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3ybTaTaM
oOy4eHHs, a TaKXKe€ YUYUTHIBAET HEOOXOAMMOCTh pPEAU3alMU MEKIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAyYHbIMM Y4eOHbIMU Tpenmeramu. B Heit
OTIPE/IEIISAIOTCA OCHOBHBIE LIEJIM M3yueHHUs (U3MKH HAa YpPOBHE CPEJHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKU: JTMUYHOCTHBIE,
MeTanpeIMeTHbBIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o Gpu3rKe BKIIOYAET:

* IJTAHUPYEMBbIE PE3yJIbTaThl OCBOCHHS Kypca (M3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00YUYEHUS;

- cofiepkanue yaeOHoro npenaMera « Pu3nkay 1o rogam o0ydeHHUs..

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyHas B
KauyecTBe y4eOHOTo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHUI 00 okpyskaroreM Mupe. [IIKombHbIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, OCKOJIbKY (PU3NUYECKHE 3aKOHBI
JieKaT B OCHOBE TMPOIECCOB U SBJICHUN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
bu3udyeckorr reorpadueir u actpoHomueil. Vcmoib3oBaHME W aKTHBHOE
npuMeHeHne  (QU3MYEeCKUX 3HAHWM  OMNpEeAeNIeT XapakTep MW Pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, TMOJIyYEeHUs] HOBBIX MAaTE€pHaOB C 3aJlaHHBIMU CBOMCTBAMHU M JPYTHX.
N3yuenne  u3uku  BHOCHUT  OCHOBHOW  BKJIag B (opmupoBaHHe
€CTECTBEHHOHAYYHON KapTHUHBI MUpa 0O0ydyaroumuxcsi, B (popMupoBaHUE yMEHUM
OPUMEHSATh HAy4YHBIM METOJ TO3HAHHUA TPU BBINOJIHEHHUM HWMH Y4eOHBIX
HCCIIeOBaHHUM.



B ocHoBy Kkypca ¢u3ukm ISl YpOBHSI CpeIHEro oOmero ooOpa3oBaHUs
MOJIOKEH ps WAEH, KOTOPhIE MOYKHO pacCMaTpuBaTh KaK MPUHLUIBL €ro
ITOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kype SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHUall U3 BCEX pa3lieioB (PM3HMKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DH3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (GU3UKH
o0beqMHEH BOKpPYr ¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dopMupoBaHUE MPENCTaBICHUM O CTPYKTYpHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanmuzanus mpenrnonaraeT HUCHOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3ukn Cc pa3BUTHEM O0OIIECTBAa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoess  npuxnaownoti  nanpasnennocmu. Kypc ¢usuku  mpesmnosaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTUYECKUX MPHUII0KECHUI
M3y4YCHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi TOCPEIACTBOM BBEICHUS OSJEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYXIeHUS
po0JIeM palioOHATBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€30MMacHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMH Kypca (PH3WKH Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTpOCHHS (U3UUECKOU TEOPHH, Posid (PyHIaMEHTATBHBIX 3aKOHOB U
MPUHITMIIOB B COBPEMEHHBIX  TPEJCTABICHUAX O TMPUPOJE, TpaHHUIaAX
MPUMEHUMOCTH TEOpPUH, JUISI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHM W
IIPOIIECCOB).

CHCTeMHO-ICATENPHOCTHBIN TIOJIX0/ B Kypce (PH3WKHM peamu3yeTcs MPexKIe
BCETO 3a CYET OpraHU3allH JKCIEPUMEHTAIBLHON NEATeTbHOCTH O00YyYaromuxcsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (usuke oObeIUHEHBI B OOIIMA CIHCOK YYCHUYECKHUX
MpaKkTUYECKUX paboT. BrigeneHne B ykazaHHOM TEpedHe J1abopaTOpHBIX padoT,
MPOBOJMMBIX  JUISI KOHTPOJII M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
0o0pa3oBaTeNbHOTO TMpollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUSA U
ocHamieHust kabuHera Qusuku. Ilpu »3TOM obOecrieuMBaeTCsi  OBJAJIEHUE
0oOyJaronmMMuCs yMEHUSMU TPOBOJIUTH KOCBEHHBIC H3MEPEHUS, HCCIIECIOBAHUS



3aBHCHUMOCTEHl (U3NYECKUX BEJIWYMH M TOCTAHOBKY OINBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHNE yAEISETCS PELIEHUIO paCYETHBIX U KAUECTBEHHBIX 3a/1a4.
ITpu 3TOM AJ1s1 pacUETHBIX 3a]1a4 NPUOPUTETOM SIBIIIOTCS 337auu C SBHO 33JIaHHOM
¢usznyeckoil MOAENbI0, TMO3BOJIAIONINE NPUMEHATh W3YUYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasliena Kypca, TaK U HHTErpUpPYs 3HAHUSA U3
pa3HbIX pa3nenoB. [lJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3a/laHusl Ha
OOBSICHEHHE MpPOTEKaHUs (U3NYECKUX SIBICHUN M IPOLECCOB B OKPYKAIOLIEH
KU3HU, TpeOyrome  BbIOOpa  (U3MUECKOM  MOJeNd AN CHUTyallH
MIPAaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa.

B cootBercTBuu ¢ TpedboBanusimu @I'OC COO k MaTepHaIbHOTEXHUYECKOMY
o0ecnieyeHn0 y4yeOHOro mpouecca 0a30Bblii ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero ooéimero oO6pa3oBaHMs JODKEH HM3ydaTbCs B YCIOBUSX IPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCJIOBHSIX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAy4YHOro 1uKiIa. B kabuHere (U3MKHU OJHKHO OBITH HEOOXOJIUMOE
nabopatopHoe OOOpyJOBaHUE MJIsi BBIINOJHEHHUS YKa3aHHBIX B IpOrpaMMe IO
(u3HKEe YUEHUYECKUX TPAKTUYECKUX pa0OT U IEMOHCTPALIMIOHHOE 000PYI0OBaHUE.

JeMoHcTpaniMOHHOE  00Opy/oBaHuE (QOPMHUPYETCSI B COOTBETCTBUH C
MPUHIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET MOCTAHOBKY
HNEPEeUYUCIIEHHbIX B NporpaMMe 1o (U3MKE KIIIOYEBbIX JEMOHCTpalUil aJis
UCCJIEIOBAHMSI  M3Y4YaeMbIX SIBJIGHWA M  IPOLECCOB, OMIIUPUYECKUX U
(yHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0O0OOpyIOBaHUE MJII YYCHUYECKUX MPAKTHYECKUX padoT
(dopMupyercss B BUIE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIEUMBAETCs B pacyére
OJIHOTO KOMILJIEKTa Ha JABYX oOOywarommxcs. TeMaTuyecKue KOMILIEKThI
nabopaTopHOTO 000pYyAOBaHUS JOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(GPOBBIX NPHUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX Jab0OpaTOpuil.

OCHOBHBIMHM LEJIAMU U3yYEHUs] PU3UKHU B 001IEM 00pa30BAHUU SBJISFOTCS:

- popMupoBaHMEe HUHTEpEca M CTPEMJICHUS OOYYaloIIUXCSd K HAy4YHOMY
U3YUYEHUIO TPUPOABI, PAa3BUTUE HMX HWHTEUIEKTYAJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE
HCCIIE0BATENBCKOTO OTHOIIEHHS K OKPY’KAIOIINUM SIBICHUSIM;

- (popMupoBaHME HAYYHOTO MHPOBO33PEHMS KaK pPe3ysibTaTa U3yYeHHUs OCHOB
CTPOEHMS MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

« hopmupoBaHre yMEHUH OOBSACHATH SBICHUS C  HUCIHOJB30BAaHUEM
(Gu3nYeCKUX 3HAHUI U HAYYHBIX 1I0KA3aTEIbCTB;



« (hopMupoBaHNE MPEACTABICHUH O poid (U3MKU AJII Pa3BUTUS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHM.
JlocTikeHne ATUX Iiesied 00ecrieYrBaeTCsl PeIIeHUEeM CIEAYIONNX 3a/1ad B
npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus:

* IpHOOpETEHNE CUCTEMBI 3HAaHUM 00 00X (PU3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJEKYJSIpHYIO  (PU3HUKY,
AIIEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

- hopMHupoBaHHE YMEHUH MPUMEHITh TEOPETHUYECKUE 3HAHUS IS
oOBbsiCHEHHMSI (U3NUECKUX SBJICHHM B TPUPOAC € JJIA TMPUHATHS
MIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

* OCBOGHHE CIIOCOOOB pEIICHUs pa3IM4YHBIX 3aJa4 C $BHO 3aJaHHON
(¢u3nueckol MOJENbI0, 3aJad, MOJPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3anue (pU3NYECKON MOJIENH, aleKBaTHON YCIIOBHSM 331a4U;

* IOHUMaHUe (PU3NYECKUX OCHOB U TMPHUHIUIOB JACHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUSA Ha OKPYKAIOUIYIO
cpeny;

* OBJIQJICHUE METOJAMH CaMOCTOSITEJIbHOIO IUIAHUPOBAHUS M MPOBEICHUS
(Gu3HUeCKMX JKCIIEPUMEHTOB, aHalW3a W MHTEpIpeTanuu WH(OopMaIuu,
ONPENEIEHUS JOCTOBEPHOCTH IOIYYEHHOTO PE3YJIbTATA;

* CO3JIaHME YCIIOBUW ISl Pa3BUTHS YMEHHMM MPOEKTHO-UCCIIEIOBATEIbCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusyuenune ¢usuku (6a30BbIiI ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanust otrBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HENETIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraempiii B mporpaMMme Mo (U3MKE NEpeueHb JabopaTOpPHBIX U
MPaKTUYECKUX padOT SBISIETCS PEKOMEHIOBAHHBIM, YYUTENb JEJaeT BBIOOD
MPOBEACHHS J1abOpPaTOPHBIX pabdOT ¥ OMBITOB C YYETOM WHAMBUIYATBHBIX

0COOCHHOCTEM 00yJaromuxcs.
COJIEP)KAHUE OBYUEHUSA

10 KJTIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA

®dusuka — Hayka o npupojae. Hayunble MeTo bl MO3HAHUS OKPYKAIOIIETO
Mmupa. Ponb skcriepuMenTa u TEOpUH B MPOLIeCcCe O3HAHUS IPUPOIBI.
DKCIIEpUMEHT B (PU3UKE.



MonenupoBanue ¢Gu3nyecKux SBICHUN U mporeccoB. HaydHble rumoressl.
duzuveckre 3aKOHBI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u mecro ¢uszuku B (HOpMHUPOBAaHMM COBPEMEHHOM HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON EATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UU(POBBIE H3MEPUTETbHBIE TPUOOPHI, KOMIBIOTEPHBIE
JATYHUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekrtopusi.

[lepemerienre, CKOpPOCTh (CpeaHsAs] CKOPOCTh, MTHOBEHHAasi CKOPOCThb) U
YCKOPEHHUE MAaTEepUaIbHOW TOYKH, MX NPOCKIHWH HA OCH CHUCTEMBI KOOPAHMHAT.
CroxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHuE. [ paduku
3aBUCUMOCTH KOOPAWHAT, CKOPOCTU, YCKOPEHHUs, MyTU U
MepeMEIICHUS] MaTepUaAIbHOW TOYKU OT BPEMEHH.

CBobosHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeintHoe  aBvkeHue. J[BMKEHHME  MATEpUAIbHOW TOYKM 10
OKPY>KHOCTH C IOCTOSSHHOU TT0 MOYJIIO CKOPOCTBIO. YTJI0Bask CKOPOCTh, TUHEWHAS
ckopoctb. [lepuon n wactora obparnienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckrue yCTPONCTBA W TPAKTUUECKOE MPUMEHEHHUE: CIUIOMETP,
JBIKEHUE CHAPSOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WUIFOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
JBYOKCHUS.

[IpeoOpa3zoBaHne IBUKEHUH C UCTIOIH30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmonenue ABMKEHUS Tena, OpOIIEHHOTO MOJ YIJOM K TOPU30HTY H
TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

Hamnpasnenue CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPAaBHOMEPHOTO ABUKECHHS C LIEJIBKO OMNPEIEIICHUS] MTHOBEHHOM
CKOPOCTH.



HccnenoBanne COOTHOIIEHUSI MEXY ITyTAMU, TPOMJCHHBIMU TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKHA BPEMEHU TPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BSI3KOU JKHIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  [anmunes. llepBwii  3akoH  HproToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoit 3akoH HproToHa
IUIs. MaTEpUaIbHON TOUkU. Tpernil 3akoH HproTOHA 1151 MaTepraibHBIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsxkectu. IlepBag kocMmuyeckas
CKOpOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl Tpenus (1mokosi, ckoyibkenus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIBXKEHUS U cuia TpeHus nokosi. Koadduuuent tpeHus.
Cuita conpoTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH WIIN Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE IBUKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpameHusd. [linedo cuibl. YcioBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckrue YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHUE: TMOIINUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenne uHepUUU.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIbI YIIPYTOCTH OT JAehOpMallui.

HesecomocTte. Bec Tena npu yCKOpEHHOM MTObEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUS.

YcioBust paBHOBECHUS TBEPAOTO TeJia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomuwl

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUX B NPYXUHE U
PE3MHOBOM 00pa3siie, oT ux aedopMaiiuu.

HccnenoBanre yCIOBHMI pPaBHOBECUS TBEPAOIO TeENd, HMMEIOLIETO OCh
BpAILICHUS.



Tema 3. 3akonwl coxpaneHus 6 MexaHuke

Nmiynbsc MaTepuanbHOM TOYKH (Tena), CHCTEMbI MaTEpUATIbHBIX TOYECK.
NMityibC CHITBI 1 ©I3MEHEHHE UMITYJIbCa Tella. 3AKOH COXPAHEHHS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIJIBI.

Kunerndeckass sHepruss MarepuaqbHOM TOukH. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPrus yIpyro
nedopMuUpOBaHHON  mpyXuHbl. lloTeHimanbHas dSHeprus Tena  BOMM3H
OBEPXHOCTH 3€MJIN.

[loreHnuanbHple ¥ HENOTCHUMAJIBHBIE  CHUJIBIL. CBs3b paboOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXAaHWYECKOU SHEPTUN CHUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckre yCTpOMCTBA M IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPYXKWHHBIN TIUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEHIMATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3yyeHnue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIbIO ABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3M pabOThl CUIIBI C U3MEHEHHEM MEXaHMUYECKON SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MoJgiekyasipHast pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUHM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenne. [ubdys3us. Xapakrep ABWKCHHUS W
B3aUMOJICCTBUS 4YaCTUI[ BelecTBa. MOJENU CTPOCHUS Ta30B, XKUIKOCTEW U
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ITUX Mojeneil. Macca u
pa3zMepbl MoJiekyl. KonnuectBo BemectBa. [TocTtositnHas ABoraapo.

TermoBoe paBHOBecue. Temneparypa u e€ msmepenue. lllkana temmeparyp
Llenbcus.

Mojenb HUAeaJIbHOI0 rasa. OcHoBHOE YpaBHECHHUE
MOJICKYJISIPHOKMHETHUYECKON TEOPUM HICATBHOTO Ta3a. AOCONIOTHAS TeMmIepaTypa



Kak Mepa CpeHeld KMHETHYECKOW SHEPruu TEIJIOBOTO JABMXKEHMSI YaCTHI] rasa.
[llxana Ttemneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHuEe MeHnaeneeBa—
Knaneitpona. 3akon [JanpToHa. M30mponeccsl B UacanbHOM ra3e ¢ IMOCTOSHHBIM
KOJIMYECTBOM BemlecTBa. I'paduueckoe mpeacTaBieHUE U30IMPOIIECCOB: U30TEpMa,
u30X0pa, u300apa.

TexHuyeckue YyCTpONCTBA U MPAKTHUYECKOE MPUMEHECHHUE: TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINE JIUCKPETHOE CTPOCHHME BellecTBa, ¢GoTorpaduun
MOJIEKYJI OPTaHUYECKUX COCTMHCHUM.

OnpiThl 110 U PYy3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUpYIOIIas IPUPOLY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITEl, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHHUS HJEaIbHOIO rasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

Onpenenenue Macchl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN
00BEMa KOMHATBHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXy TTapaMeTpaMU COCTOSIHUSI pa3peskeHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoaunamMuueckass cucrema. BHyTpeHHssI dHEprus TEPMOAMHAMHYECKON
CUCTEMBI U CIOCOObI €€ u3MeHeHusl. KonnmdecTBo TerioThl U paboTa. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJEalbHOro  ra3a.  Buael  Temsonepenayu:
TEIJTIONPOBOIHOCTh, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAasl TEIUIOEMKOCTh BEIIECTBA.
KonuuecTBo TemIOTHI pH TemIonepeaaye.

[lonatue 06 amguabaTHOM mporecce. [lepBbli 3akOH TEPMOIMHAMUKH.
[IpumeHneHnre mepBOTO 3aKOHA TEPMOJMHAMHKHK K H3omporieccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TennoBble  MammHbl.  [IpuHIUNBI ~ AEUCTBUSA  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi >HEepruu B TEIUIOBBHIX MammuHax. Koaddumment mnonesnoro
nevictBus TtemwtoBo mamwmHbl. [{ukn KapHo m ero kosddummeHT mose3Horo
JEUCTBUS. DKOJIOTHYECKUE MPOOIEMBI TETUIOPHEPTETHUKH.



TexHuyeckue yCTpOWCTBA M NPAKTUUYECKOE NPUMEHEHHE: JBUTATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTUU Tejla MPH COBEPIICHUH DPAOOTHI: BBUIET
npoOku u3 OYTBUIKM TOJ JCUCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATYHHOU TPYOKe IMyTEM TpeHUS (BUACOIEMOHCTPAIIHS).

N3meHeHune BHyTpEeHHEH sHeprun (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OneiT TO anmabaTHOMYy pACIIUPEHUIO BO3AyXa (OMBIT C BO3YIIHBIM
OTHUBOM).

Mopnenu napoBoit TypOUHBI, TBUTATENS] BHYyTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3MmepeHne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazoevie nepexoonl

[TapooOpazoBanue U KoHjaeHcanus. Mcnapenue u kurenue. AOCOMOTHAs U
OTHOCHUTEJIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHbl mnap. YaenbHas TeruioTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KATICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraminueckue u aMoppHbie Tena. AHU30TPOIUS CBOMCTB
kpuctaiioB. JXunkue kpucrtamisl. CoBpeMeHHbIe Marepuanbl. [lmaBinenue u
KpucTayui3anus. Y aeibHas TerioTa rmiasienus. Cyonumarus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyeckue yCTpoHCTBA M MPAKTHYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJYYCHUSI COBPEMEHHBIX MaTepualioB, B
TOM YHMCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu nmoHWKEHHOM JIaBJICHUH.

CniocoObl U3MEPEHUS BIAXKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIEHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOoHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JDiaekTpoauHaMHUKAa
Tema 1. Inexkmpocmamuxa
DNeKTpu3alus Tell. OJEKTpUuueckuid 3apsan. JlBa Buga d3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKU, IUAJEKTPUKHA U TMOJYIPOBOJHHMKUA. 3aKOH COXpaHEHHUs
AJIEKTPUUYECKOTO 3apsiia.



BsaumopaeiictBue 3aps10B. 3akoH KyioHa. To4yeuHbIi 31€KTPUYECKUI 3apsil.
Onexktpuyeckoe tmone. Hanpsok€HHOCTh  anekTpudeckoro moiis.  [IpunHimn
CYNEPIIO3UIMH IEKTPUYECKUX NOJICH. JIMHMM HanpspKEHHOCTH DIIEKTPUYECKOIO
TTOJISL.

PaGora cumm  snekrpoctatmueckoro  moissa.  [lorenmuman.  PasHocTh
MOTEHUHAIOB. [IpOBOJHHUKM W JUANEKTPUKUM B  DJIEKTPOCTATUYECKOM IIOJIE.
JluanexTpryeckass MpOHULAEMOCTb.

OnexkrpoémkocTs. KoHzeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

TexHuyecknue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DBJEKTPOCTATHUUECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN aNnapar, CTpyMHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMopeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAan
IUTACTHH, PACCTOSIHUS MEXIY HUMHU U AUDJIEKTPUYECKON TPOHUILIAEMOCTH.

DHEpPrus 3apsHKEHHOT0 KOHAEHCAToPa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUECKUM TOK. Y CIIOBUS CYILIECTBOBAHUSA JIEKTPUUECKOTO TOKA.
Hcrounukm Toka. Cuna Toka. IIoCTOSHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LETH.

DNEeKTPUYECKOE CONPOTUBIICHUE. YJIEJIbHOE COMPOTUBJICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PabGora nanekTpuueckoro Toka. 3akoH JDxoymns—JleHua. MouHOCTb
AIEKTPUUECKOr0 TOKA.

DONEeKTPOABMXKYLIAsl CUjla M BHYTPEHHEE CONPOTHUBIICHHE HCTOYHMKA TOKA.
3akoH Oma [1J1s OJHOM (3aMKHYTOM) 3yIeKTprudeckoi nenu. KopoTkoe 3aMbIKaHuE.

DNEeKTpOHHAasT  NPOBOJUMOCTh  TBEPABIX  METAJIOB.  3aBHCHMOCTb
COMPOTHUBJICHUSI METANIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTPUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.



[TomynmpOBOJHUKH. CobcTBeHHast U pUMeCcHas MPOBOIUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—n-niepexojia. [lomynpoBoHUKOBBIE TPUOOPHI.

DONeKTpuYeckuidi TOK B  pPacTBOpax M paciuiaBaXx  AJIEKTPOJHUTOB.
DNEKTPOIIUTHYECKAS TUCCOMALMS. DIEKTPOIIN3.

DJIeKTpUYECKH TOK B raszax. CamMOCTOSITENbHBII W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lia3zma.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJILTMETpP, PEOCTaT, MCTOYHUKUA TOKA, DJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN JTHUO],
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIPOTHBIICHHSI LIMJIMHAPUYECKUX ITPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IA MOTIEPEYHOTO CEUYCHHS M MaTepuaa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe w3MepeHHe DIIEKTPOABHXKYIIEW cuibl. KopoTkoe 3aMblKaHue
raJIbBAaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomul 3yduenue

CMEIIAHHOTO COEIMHEHUS PESUCTOPOB.

M3mepenne 3JIEKTPOABMKYIIEH CHIIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenne kypca gusuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C
y4€TOM COZAEpKAaTEIbHBIX MEXKIPEAMETHBIX CBS3e C KypcamMH MaTEeMaTUKH,
OMoNOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoswxcnpeomemnvie nonsimusi, CBA3aHHBIE C M3YYEHHUEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJIEHUE, Hay4yHbIH (akT, rumote3a, (u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, IKCIEPUMEHT, MOJEIINPOBAHNE, MOJIEb, U3MEPEHHE.

Mamemamuxa: penieHHe CHCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUuA,
napabona, runepbosna, uX rpaQuKyd U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIHUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.



bBuonocus: mexannyeckoe ABMXKEHUE B XKUBOW mpupone, nudpdysusa, ocMoc,
TErI000MEH >KMBBIX OPTaHM3MOB (BH[BI TEIUIONEpEaauu, TEIUIOBOE PAaBHOBECHE),
ANEKTPUUYECKUE SBJICHUS B JKUBOU MPUPOJE.

Xumusi: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TN, KUJIKOCTEH H
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, JJIEKTPOJUTHUYECKAS IJUCCOLMALINS,
raJbBaHMKA.

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

Texnonoeus: npeoOpa3oBaHHe IBUKEHUN C HCIOJIb30BAHHUEM MEXAHHU3MOB,
y4€T TpEHUs B TEXHUKE, NOALIMIHUKH, HCIOJb30BAHHE 3aKOHA COXPaHEHHUs
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JpPYTrUE), JABUTaTelb BHYTPEHHEIrO
Cropanusi, naposasi TypOrHa, OBITOBOW XOJIOAWIBHUK, KOHIULIUOHEDP, TEXHOJIOTUH
IIOJIyYEHHs] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEpPHAlIOB, H
HAaHOTEXHOJOTHH, 3JIEKTPOCTAaTHYECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KVIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHBIE ~ MarHuThl.  B3anMoAeWCTBUME  IMOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOW uWHAyKUuU. I[IpuHnun cynepno3nnmu
MAarHATHBIX NOJIeW. JIMHMM MarHuTHOM MHAYKIMHU. KapTuHa JWHMI MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTwHa JHMHWAN WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 MPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJHMKA, KaTyIIKH ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBue npoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallPaBJICHUE.

Cuna JlopeHnua, €€ MOy/Ib U HallpaByieHUE. J[BUKEHUE 3apsSyKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM Iojie. PaboTa cunsl Jlopenia.

SIBieHue DNEKTPOMAarHUTHOW MHAYKUMHA. IIOTOK BekTopa MAarHUTHOU
MHIYKIUU. OJEKTPOJABWKYIIAS CUJIAa HWHIYKIUU. 3aKOH 3JEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe nanekTpuyeckoe Iose. OJIEKTPOIBWXKYILAs CHJla HHAYKUUUA B
IIPOBOAHUKE, IBUXKYILEMCS ITOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.



NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJBMXKYIAs CHUJIa
CaMOWHTyKIINH.

DHeprusi MarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA W MPAKTHYECKOE IPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThl, SJEKTPOMATHUTHI, SJICKTPOJBUIaTElIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TICYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBruE 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBre cunbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBneHME PIIEKTPOMArHUTHON MHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTh JIEKTPOABUKYIICH CHUJIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUuTHOTO MOTOKA.

SIBneHre CaMOUHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenue

MAarHUTHOTO MOJI KaTYIIKU C TOKOM.

HccnenoBanre JEWCTBUS TOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenprHast  cucrtema. CB0OOOIHBIE  MEXaHUYECKHE  KOJIEOAHMS.
IMapmonuveckue kosiebanus. Ilepuona, yacrora, amrmuTyaa v ¢aza KoseOaHU.
[IpyxuHHBIN MaATHUK. MaTeMaTUYECKUN MAasSTHUK. YPABHEHUE TapMOHUYECKUX
kosneOanuii. [IpeBparienue s3Heprum Npy rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKoHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXAYy MEXaHWYECKUMHU U
ANEKTPOMATrHUTHBIMU KoyieOaHusmMu. Dopmyna Tomcona. 3ak0H COXpaHECHUS
SHEPTrUU B UJICAJIbLHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBiienne o 3aryxaromux KoyieOaHusX. BbIHYKIECHHbIE MEXaHUUECKUE
konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.



[lepemennblii  TOK. CHHYCOMIANbHBI NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIbI TOKa WU
HaIpsOKEHUS.

Tpancpopmarop. [IponsBoacTBO, mepenaya U MOTpeOICHUE AIEKTPUUECKON
SHEPIrur. DKOJIOTHYECKUE PUCKU MIPH MPOU3BOACTBE 3eKTposHeprun. KynbTypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoJI€OaTEIbHON CHCTEMbI (MPY>KUHHBIM WIIH
MaTEMaTUYECKUNA MASITHUK).

Hab6mronenue 3aTyxarmux KojaeOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIPSDKEHUS! OT BPEMEHU) NS
AJIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3oHaHC mnpu MOCIENOBATEIBHOM COEIMHEHUM PE3UCTOPA, KATyLIKH
MHIYKTUBHOCTH U KOHAEHCATOpa.

Mopnens TMHUY 3JIEKTPONEPEIayn.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonmul

HccnenoBanre 3aBUCMMOCTH NEPHOJA MaIbIX KOJIEOAHUW Irpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MacChl Ipy3a.

HccnenoBaHre IMEPEMEHHOIO0 TOKAa B LENM M3 IOCIEN0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHusi. Ilepuoa. CkopocThb
pacnpocTpaHeHus U JAJIMHa BOIHBL. [lonepeunbie  Mpoa0IbHbBIE BOJIHBI.
Nutepdepentus u qudpaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3ITyYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B snekrpomaruutHoi BosiHe. CBOMCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPA)KEHUE, MPETOMIICHHE, MOJIApU3aius, Tudpakis,
unTepdepenimsa. CKOpOCTh JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >71eKTpPOMarHUTHBIX BOJH. [[pruMeHeHre 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.



TexHHUYecKHue YCTPOMCTBA M NPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJbTPa3ByKOBas JMArHOCTMKAa B TEXHUKE W MEIULMHE, pajap,
paanonpuéMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpoCTpaHEHHUE MONEPEYHBIX U MPOIOIBHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuid MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabmtoieHue cBS3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW U
4acTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH: OTPAKECHHUE,
MpeNoMJIEHUE, NoJaspu3auus, qudpakuus, MHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. lIpsaMonuHelHOE pacnpocTpaHEHHE CBETa B
OJTHOPOJHOM cpene. JIyu cBeTa. TOUeUHBI UICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHHs cBeTa. IlocTpoeHne nzobOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MOKa3aTelhb
npenomieHus. [lonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblii yroi mojHoro
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. Lger.

Cobuparomiue 17§ pacceuBaroIve  JIMH3BI. Tonkas
JIVH3A. DOKYCHOE PacCTOSIHUE U ONTUYECKas CUJIa TOHKOM JIMH3BI.
[TocTpoenune n300paskeHnit B COOMPAIOIINX U PacCeHBAIOIINX JInH3aX. DopmMyrna
TOHKOM JIMH3EIL. Y BEJIMUCHUE, 1aBAE€MOE JIMH30M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBas onrruka. MaTepdepenius cBeta. KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS! MAKCUMYMOB 1 MUHUMYMOB B HHTEP()EPEHIIMOHHOM
KapTUHE OT JBYX CUH(Aa3HbIX KOT€PEHTHBIX UCTOUYHHUKOB.

Hudpaxuus ceera. dudpakimonHas pemeTka. Y ciioBue HabI0ACHUS
[JIABHBIX ~ MaKCUMYyMOB opyu TaJeHUd  MOHOXPOMAaTHMYECKOrO0  CBETa
Ha TUPPAKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus cBera.

TexHrYecKue yCcTpocTBa U MPAKTUYECKOE IPUMEHEHUE: OUKH, JIyIIa,
¢doTroanmnapat, MPOEKIIMOHHBIH anmnapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OMTHKA, AUPPAKIIMOHHAS PEHIETKA, TTOJISIPOHI.



Llemoncmpayuu

[IpsiMosMHEHOE pacIpOCTPAHEHHE, OTPAKEHHUE U MTPEIIOMIICHUE CBETA.
OnTtuyeckue NpudOpHI.

[TonHoe BHYyTpeHHEE OoTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBOMCTB U300paKEHUI B JTMH3AX.

Mopenu MuKkpockona, TeJIecKona.

HabGmronenune natepdepeHinm cBera.

Hab6mronenune nudpaxmuu ceera. Habmonenue

JUCIIEPCUU CBETA.

[Tomydenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyyenue ciekTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKH.

Habmronenue nomisipuzannu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul

W3mepenue nokasaresns NpeaoMIICHHs CTEKIA.

HccnenoBanue cBONCTB N300pakKeHUN B JIMH3AX.

HaOGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCUTEIbHOCTH

['panuubl  NPUMEHHMOCTM  KJIIACCMYECKOW  MexaHuku.  [loctymartsl
CIIEIHAIBHOW TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIHUIT OTHOCUTEIBbHOCTH DIHIITEHHA.

OTHOCHUTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHM M COKpAILEHUE
JUTUHBI.

DOHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs3b Macchl C JHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTHLBI. DHEPIUs
MTOKOS.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPrust
¥ UMITYJIbC POTOHA.

OTtkpeiTre u uccienoBanue dporodddexra. Onbitel A. I'. CToneToBa. 3aK0HbBI
dotorddexra. YpaBuenue OiinHmTerHa 11 poToddderra. «KpacHas rpanuiia»
doToarddekra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTPONCTBA W TPAKTUYECKOE NpPHUMEHEHHUE: (HOTOIIIEeMEHT,
dboTomaTUMK, COTHEYHAs OaTapes, CBETOANO/I.



Llemoncmpayuu

®oTo3h(HEeKT Ha YCTAaHOBKE ¢ IMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeKTa.

CeTonuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHIIL.
[Lmanerapuas mognens aroma. Ilocrymatrel bopa. M3nyueHne u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrUM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPTrUU aTOMa BOJOPO/IA.

BosiHoBBIE cBoMcTBa yacTull. Bonasl e bpoiinsa. KopnyckynspHo-BoTHOBOM
Ty aJIn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHUE.

TexHuyeckue yCTpoOHCTBA M NPAKTUYECKOE NPHUMEHEHHE: CHEKTPaJIbHbBIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue MmHeHyaThIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HabGnrogenue IMHeHyaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JT0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUs sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocraBa
paanoakTUBHOTO u3nydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3TydeHusl.
Binsinue paagnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas monens sigpa ['eitzenOGepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sajapa. M30Tormsl.

Anbda-pacnan. DIEKTPOHHBIN U MTO3UTPOHHBIN OeTa-pacma.
["'amman3nydenue. 3aK0oH palMOAaKTUBHOTO pacnaja.

DHeprus CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosiaepusiii cunTe3. [IpoOGiaeMbl W TMEPCIEKTHUBBI
SICPHON SHEPIETUKU. DKOJOTMUYECKUE ACTIEKTHI SEPHON YIHEPTETUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoeicTBus. EQMHCTBO (pn3nueckoil KapTUHBI MHpa.



TexHU4ecKue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu
CUY€TYMK MOHUBUPYIOUIHUX YACTHII.
Yuenuueckuii aKCnepumMenm, JabopamopHble pabombi

HccnenoBanue TpeKoB 4acTHIL (II0 TOTOBBIM (poTorpadusim).

Pa3zgen 8. JiemMeHTBI ACTPOHOMHUY M ACTPOPU3NKH
Otanbl pa3Buths actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMUM.

Bun 3Bé3anoro Heda. Co3Be3qus, sSpKU€ 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComnHeunas cucTema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruu ConHila U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamma «CHEKTpPaJbHBIM KIAacC —
CBETUMOCTBY». 3BE31bI TJIABHOM IIOCJEAOBATCIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOW IOCJIEA0BATECIBLHOCTU. BHYTpEeHHEE CTpOEHHUE
3BE371. COBpEMEHHBIC TPEICTABICHUS O MPOUCXOKIACHUM U ABoJioiuu CoyHIA U
3BE31. DTambl >KU3HU 3BE3 .

Mneunsiit Ilyte — nama I'anaktuka. Ilonoxenme m nBmxenne ConHna B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa606ma. Pazberanue rajiakTuk.
Teopus bonapmoro B3psiBa. PEIMKTOBOE H3TyUYEHHE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaOmronenus: HeBOOPYXEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN AJI OTNPEeNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31us1 CEBEPHOTo MOMYIIAPHS U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

Oo6o0mawmiee MOBTOPEHUE

Ponp ¢u3ukn u acTpoHOMHHM B DIKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHON M ATHYECKON cepax AesiTeIbHOCTH YeJIOBEKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMMHU B COBPEMEHHOM Hay4HOW KapTHHE MHUpa, poJib PU3NYECKONW TEOpUU
B (QOpMHUpOBaHUM TMpEACTAaBICHUN O (U3NUECKONM KapTUHE MHpa, MECTO
¢u3nyecKoil KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTABICHUN O IPUPOJIE.



MexnpeaMeTHble CBA3H

Nzyuenne xkypca gusuku 6a30Boro ypoBHs B 11 kiacce oCymIeCTBISIETCS C
YYETOM COAEpKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsimusi, CBSI3aHHBIE ¢ W3YYEHHEM METOJOB HAy4YHOTO
MMO3HAHUS: SBIICHWE, HAay4YHBIA (aKT, TUIOTE3a, (u3nUecKas BEIWYMHA, 3aKOH,
Teopwsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuka: pemIeHHWE CUCTEMbl ypaBHEHUW, TPUTOHOMETPUUYECKUE
GyHKIIUA: CHHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXJIECTBO, BEKTOPHl W MX MPOCKIHMH HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB,
IIPOM3BOJIHBIE DJIEMEHTAPHBIX (DYHKIUH, NPHU3HAKKH TIOJI00MS TpPEYTrOJHHUKOB,
OTIpeIeJICHHE TUIOMIAIU TJIOCKUX (UTYp ¥ 00BEMA TElL.

buonocusn: snexTpuyeckue SBICHHUS B JKUBOM mpHUpoje, KojebOaTeabHbIe
JIBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B KMBOW MPUPOJIE, NEHUCTBUE
paaualuy Ha )KMBbIE OPraHU3MBl.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEHIETKU, CHEKTPAIbHBIN
aHaJIn3.

l'eoepaghus:  MarHuTHBIC TIOIOCAa 3E€MIIM, 3aJCKH MarHUTHBIX PV,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, IIPEACKAa3aHUE 3EMIICTPSCSHUM.

Texnonocus: NWHAM DBJIEKTPONEPENAy, TEHEPATOp TNEPEMEHHOIO TOKAa,
3JIEKTPOJIBUTaTeNlb, MUHAYKIMOHHASA I1€4b, pajaap, PaauoONpUEMHUK, TEJIECBU30D,
anTteHHa, tenedon, CBU-meuyb, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3mka» Ha YPOBHE CPEIHETO OOIIETO
obOpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECICUYUTH JOCTHKCHHUE CIIECTYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJbBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOTO npeameTa « Du3ukay JOJKHbI
OTpaXaTh TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCSI PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHON BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM IIEHHOCTSIM POCCUMCKOIO OOIIECTBa, PacUIMpEeHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEIBLHOCTH B MPOIECCE pealn3alii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOM JACSATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH IPAXKIAHCKOU MO3UIIMN 00YUYAIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUMCKOro OOIIECTBA; MNPUHATHE TPATUIIMOHHBIX
OOIIIEYEIOBEUECKUX  T'yMAaHUCTUYECKUX W JIEMOKPATHYECKUX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICSITEIbHOCTh B MHTEPECAX MPaKIAHCKOTO
oO11iecTBa, y4acTBOBAaTh B CaMOYMpaBJICHUU B 00pa30BaTENIbHOW OpraHu3alluu;

YMEHHE B3aHMOJICNICTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uX (QYHKIUSAMH ¥ Ha3HAYE€HUEM; TOTOBHOCTh K TYMAaHUTApHOU U

BOJIOHTEPCKOM  JEATENIbHOCTH; 2) MNATPHOTHYECKOro

BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
[aTPUOTU3MA,; LICHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHUMBOJIAM,
JTOCTUKECHUSAM

pPOCCUICKUX YUYEHBIX B 00J1acTH (DU3UKU U TEXHUKHU; 3) TYXOBHO-HPABCTBEHHOIO
BOCHHMTAHMSA: CQOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMS, ATHYECKOTO
MOBEJICHUSA; CHOCOOHOCTh OIICHHBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC
peLIeHus, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
quClie B JIEATEIbHOCTH YYEHOIO; OCO3HAHUE JIMYHOIO BKJIaJa B IOCTPOECHHE
YCTOMUYMBOTO Oyaymiero; 4) 3CTeTHYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIOYast 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HayKe;



S5) TpyaoBOro BOCHHTAHMSA: HHTEpEC K  pa3IMYHbIM  cdepam

1po(hecCUOHATIBHON JESTEIBHOCTH, B TOM
YUCJIE CBA3AHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oyaymeil mnpodeccun M peaan3oBbIBATh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;
TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3MKH Ha IPOTSHKEHUH BCEH KU3HMU; 6)

IKOJOTHYECKOr0 BOCTIMTAHMA:

c(hOPMHPOBAHHOCTH IKOJIOTHIECKON KYJIbTYpPbI, 0CO3HAHHUE TI100aTHHOTO
XapakTepa SKOJOTUUECKUX MPOoOJeM; IIaHUPOBAHUE U OCYILECTBICHUE JACHCTBUIMA
B OKPYaIOIIIEeH cpelie Ha OCHOBE
3HAHMUS 1IeJIE YCTOMYMBOIO pPa3BUTHUSl 4YEJIOBEUECTBA;  PACIIUPEHHUE OIIbITA
JEeSITETbHOCTH KOJOTMYECKOW HAIIPaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM Mo Pusuke; 7)
HEHHOCTH HAYYHOI'O MMO3HAHMS:
c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3WYSCKOM HAYKH;, OCO3HAHHWE IICHHOCTH HAy4YHOM
NEATEIbHOCTH, TOTOBHOCTh B TMPOIECCE H3YyUYCHHS (DU3UKU OCYIIECTBIISATH
MPOEKTHYIO M UCCIIEIOBATEILCKYIO IESITEILHOCTh MHIAUBUIYAJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBare/ibHBbIC YHHBEpPcaibHbIe y4eOHbIe AeiicTBUA ba3oBbie
JIOTHYEeCKHe AeHCTBUA:

CaMOCTOATENbHO  (OPMYJIMPOBATh W aAKTyaJU3UpOBaTh  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENATh LEJNH JAESITEIBHOCTH, 3aJaBaTh
napameTpbl U KPUTEPUH UX
JOCTH)KEHUSI; BBIABJIATh 3aKOHOMEPHOCTH W TNPOTHUBOPEUUS B PAaCCMaTPUBAEMBIX
(¢u3nuecKuX SBJICHUAX; pa3palaThiBaTh IJIAaH pEIICHUS MPOOJEMBbI C YUYETOM
aHaJIM3a UMEIOIINXCS
MaTepualbHbIX M HEMATEPHAIBHBIX PECypCcOB; BHOCUTb KOPPEKTHBBI B

NEeSATEIbHOCTh, OUEHUBATh COOTBETCTBUE PE3YJILTATOB
[EeJsiM, OLICHUBATh PHUCKU MOCIEACTBUN JEATEIBHOCTH;  KOOPAUHUPOBATH MU

BBITIOJIHATH Pa00Ty B YCIOBUSX PEAIbLHOTO,

BUPTYaJbHOTO ¥  KOMOMHHPOBAaHHOIO  B3aUMOJACWMCTBHS;,  pa3BUBATh

KpEaTUBHOE MBIIIJIEHUE [TPU PELICHNUHN KU3HEHHBIX TPOOJIEM.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA:

BJIaJIeTh HAYYHOW TEPMHUHOJIOTHEH, KITFOUYEBBIMH MOHATHIMHI U METOIaMU
bu3nYeCcKol HAyKH;



BJIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U MPOSKTHON JEATEIHHOCTH
B 0051aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY MOHCKY
METOJIOB pelIeHUs 3a/iady (PU3UYECKOTO COJEpNaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TO3HAHMS; BIAJETh BUJAMU JEATEIBHOCTH MO IMOJIYYEHUIO HOBOTO
3HAaHUA, €r0 MHTEPHpEeTaluy, MPeoOpa3OBaHUIO W TPUMEHEHUIO B Pa3TUYHBIX
Y4eOHBIX CUTYyaIlHsIX, B TOM YHUCJIE TIPU CO3JAaHUU YYCOHBIX MPOCKTOB B 00JIACTH
(GU3HUKY; BBISIBISATH NMPUUYMHHO-CIICJCTBEHHBIE CBS3U U aKTyallM3UpPOBATH 3ajlady,
BBIIBUTATh TUNOTE3y €€ pEIlICHUs, HAXOIUTh apryMEHThl JJid J0Ka3aTelbCTBa
CBOUX YTBEP)KJICHH, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PCIICHUS;, aHATHU3UPOBATh
MOJIYYCHHBIC B XOJIC PCIICHUS 3aJladdl pPe3yJbTaThl, KPUTUUECKA OIICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh H
dbopmyMpoBaTh COOCTBEHHBIE 33/1a4ul B 00pa30BaTEIbHOM
JEATETPHOCTH, B TOM YHCJIE TMPU H3YYEHUW (U3UKH, JaBaTh OIICHKY HOBBIM

CUTYaIHsIM, OIICHHBATh TPHUOOPETEHHBINA OIBIT; YMETh IMEPEHOCUTH 3HAHMSI TIO

(du3MKe B MPAKTUYECKYIO 00JIaCTh
KU3BHENIEATEIbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOnacTeil; BBIIBUTATh HOBBIE UJICH, NTPEIaraTh OpUTrHHAIBHBIC MTOAXObI

Y PEUICHHs]; CTaBUTh MPOOJIEMBI U 3a/1a4H, Oy CKAIOIINE

aIbTEPHATHBHBIC PEIICHMUS.

Pa6ora ¢ undpopmanmeii:

BJIAJICTh HABBIKAMHU TIOJyYCHHS WHGPOpMAUH (PU3NIECKOTO COIepKaHUs U3
UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIATH TIIOWCK, aHAIU3,
CUCTEMATH3AIMI0 W WHTEPIPETAlUI0 WH(DOpMAIMU pa3IUYHBIX BUIOB U (HopM
MPECTaBICHNS, OICHUBATh JOCTOBEPHOCTh HWH(MOpPMALINU; WCIIOJIb30BaTh
cpenctBa WHMDOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypcocOepexeHMs,
MPaBOBBIX U ATHYECKUX HOPM, HOpM HMH(OPMAIMOHHON OE30MacHOCTH; CO3AaBaTh
TEKCTHI (PU3UYECKOTO COJIEPIKaHMS B PA3IMUHBIX (opMaTax C
y4€TOM Ha3zHaueHUs HHPOPMAIIMK U 1IETIEBOM ayJAUTOPUH, BEIOUPAst ONTUMATHHYIO
(dbopMy mpeacTaBIeHUS U BU3yaTU3alliu.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe N1eiCTBHA:

OCYUIECTBJISTH OOIIEHWE Ha YypokKax (U3UKK HW BO BHE-ypPOUYHOMU
NEeSATENbHOCTH;

pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMd M CMAT4aTh
KOH(QJMKTHL, Pa3BEPHYTO M JIOTHYHO U3JAraTb CBOI TOYKY 3pEHHUS C

UCITOJIb30BAaHUEM



A3BIKOBBIX CPEACTB; IIOHMMAaTbh W MCIIOIb30BaTh IPEUMYLIECTBA KOMAHIHOM M
VHIUBUYAJIbHOU

paboThI; BHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOIINX

MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUIEKTWBA, IPUHUMATh LEIH

COBMECTHOM AEATEIBHOCTH, OPTaHU30BbIBATh U KOOPAWHUPOBATH JEUCTBUS IO €€

JOCTUKEHUIO: COCTABJIATH IUIAH JEHUCTBUM, PACIIPEIEIATh POJIM ¢ YYETOM MHEHUU

YYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHON pabOTHI; OLIEHUBATh KayeCTBO

CBOET0 BKJIAJIa U KaXK/I0TO YYaCTHUKA KOMAH/bI B

oOLIMi pe3ysbTaT Mo pa3zpabOTaHHBIM KPUTEPUSIM; MpEAJIaraTb HOBBIE MPOEKTHI,
OLICHUBATH UJCH C IIO3ULIMU HOBU3HBI,

OPUTMHAJIBHOCTH, IIPAKTUYECKOM 3HAYUMOCTH; OCYILECTBIIATh I[O3UTUBHOE
CTPATErM4ECKOE MOBECHNUE B PA3TUYHBIX

CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHbIC YHMBepcaJbHbIe y4eOHbIe AeicTBuA Camoopranu3anus:
CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO AESATEIBHOCTh B 00JIaCTU
(U3MKM W aCTPOHOMHUH, BBIABISATH HPOOJIEMBbI, CTaBUTb U (POPMYIHPOBATH
COOCTBEHHBIE 33J]aul; CAMOCTOSITEIbHO COCTABJIATH IJIAH PELICHUs PACUETHBIX U
KayeCTBEHHBIX 3a/lay, IUIAH BBIMOJHEHUSI MPAKTHUYECKOH pabdoThl ¢ Y4YETOM
HMMEIOIIUXCS PECYypCOB, COOCTBEHHBIX BO3MOXHOCTEH M MNPEANOYTECHUM; /1aBaTh
OLICHKY HOBBIM CHUTYyalUsIM;
paciupsTh paMKd y4eOHOro NMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMN;
nienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTh 3a PEILICHUE; OIIEHUBATh MPUOOPETEHHBIN OMNBIT; CIOCOOCTBOBATH
(OpMHPOBAHUIO U MPOSIBJICHUIO 3PYIULIMU B 00J1aCTH

(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJITYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOIIMOHAIbHBIA HHTEJJIEKT:
J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B ACATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM;

BIIQJICTh  HABBIKAMHM  TIO3HABATENbHON  pedJieKCHMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JECUCTBUM W MBICIUTEIBHBIX MPOLIECCOB, HUX PE3YJHTATOB U
OCHOBAHHUI;

MCIIOJIh30BaTh MPUEMBI pedICKCUH TSl OLIEHKH CUTYaIllud, BHIOOpa BEPHOTO
pELIECHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS 10 UX
CHIKEHUIO; IPUHUMATh MOTHUBBI M apPIYMEHTBI IPYTUX MPU aHAJIN3E PE3YJIHTATOB
NeSATEeNbHOCTH; NMPUHUMATh ce0si, TOHMMAash CBOM HEJOCTATKU W JOCTOMHCTBA;
NPUHUMATL MOTHUBBI M aPTyYMEHTBl JIPYrMX M[pPU aHAIU3E PE3yJbTaTOB
NesATEeIbHOCTH; MPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OLIUOKU.



B mporecce moCTHKEHHSI JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEOHEro o0O0mero oO0pa3oBaHUS y OOyYarOIIMXCS
COBEPIIICHCTBYETCS SMOILMOHAJILHBIN HUHTEJUICKT, TIPE O Iarafo I
c(hOpPMHUPOBAHHOCTS:

CaMOCO3HAHUS, BKIIOYAOIIETO CIIOCOOHOCTh IIOHMMATh CBOE AIMOIIMOHAIIEHOE
COCTOSIHHE, BUJIETh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOITMOHAIBHON ChEpHI,
OBITh YBEPEHHBIM B ceOe€; caMOpPETyJIMPOBAHHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb,
yMEHUE TIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TOBEJCHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K IMOIMOHATBLHBIM W3MEHEHUSIM M TPOSIBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;, BHYTPEHHEH MOTHBAIlUM, BKJIIOYAIONIEH CTpEMJICHHE K
JOCTHKEHHUIO IIeJIM U YCIeXy, ONTHUMHU3M, HHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH
HCXOJISl U3 CBOMX BO3MOYKHOCTEH; AMITATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh TOHUMATh
OMOITMOHAIEHOE COCTOSIHUE JPYTHX, YYUTBIBATH €r0 TIPH OCYIICCTBICHHUH
0011IeHHS], CTIOCOOHOCTh K COUYBCTBHUIO U COINEPEKUBAHUIO; COIIMATBHBIX HABBIKOB,
BKJTFOYAIOITUX CIIOCOOHOCTH BBHICTPAWBATH OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJacce mpenMeTHbie pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax Pojib U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYECKOW JIE€SITEIbHOCTH JIIOJECH; YUYUTHIBATH T'PaHULIbI
MPUMEHEHUS  U3YYEHHBIX (PU3MUECKHMX  MoOJeNiel: MarepualibHasi  TOYKa,
MHEpIMaibHas CcUCTeMa OTCYETa, aOCOJIOTHO TBEPIOE TENO, WICANbHBIA Tras,
MOJIEJIM CTPOCHUS Ta30B, )KUAKOCTEHM M TBEPABIX TEJ, TOUCUYHBIN IJIEKTPUUECKUU
3apsiji pU penieHnn PU3NUecKux 3aj1ay;

pacno3HaBaTh (U3MUECKHUE SBJIEHUS (IIPOLIECCHI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUYECKON TEOpHH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JIBIDKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBIKECHHUE IO OKPYXHOCTH, HWHEPIIHS,
B3auMoiercTBre Tel, Tuddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U
TBEPJIBIX TeJ, U3MEHEHHE 00bEéMa TeJ MPU HarpeBaHUU (OXJIKICHHUH), TEIJIOBOEC
paBHOBECHE, WCMAPEHHUE, KOHJEHCAIMS, IUJIaBJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJI&JKHOCTb BO3]1yXa, MOBBIIIEHUE JIaBJICHUS ra3a MpU €ro HarpeBaHuMu B 3aKPHITOM
COCyzle, CBSI3b MEXIYy MapameTrpaMyd COCTOSIHHS Ta3a B  H30Ipolieccax,
JNEKTpU3alMsa T, B3aUMOJCHCTBUE 3apsAJ0B; OIMCHIBATH MEXaHMYECKOE



JBYDKEHUE, UCTIONB3Ys (DU3UYECKNEe BETUYNHBI: KOOPAWHATA, IyTh, IEPEMEIICHHE,
CKOpPOCTb, YCKOPEHHE, Macca Tella, Cujla, UMIYJbC Tejla, KHHETUYeCKas dHEprus,
MOTEHIIMAJIbHAS dHEPTUsl, MeXaHu4eckass paboTa, MeXaHUUeCKas MOIIHOCTD; MpHU
OTNMCAaHUM TPABUIBLHO TPAKTOBAaTh (DU3WUECKUN CMBICI HCIIOJIB3YEMbIX BEIMYMH,
UX O0O0O3HAYCHHS W CIWHHIIBI, HAXOAWTh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
GU3NYECKYI0 BEIWYMHY C JPYTMMH BEIWYWHAMH; OIMCHIBATH HW3YYCHHBIC
TETIJIOBbIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCIIOIB3YS (DU3NUECKUE BEITMUMHBI:
JaBJICHWE Tasza, TeMIlepaTypa, CpeIHss KHHETUYeCKas JHEPTrus XaoTHYECKOTO
JNBIKCHUSI MOJIEKYJ, CpEeAHEKBaJpaTU4Hasi CKOPOCTb MOJICKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSSI SHEPrUs, padoTa raza, Ko3QQUIIMEHT MOJIE3HOr0 JACHCTBUS
TEIJIOBOT'O JBUTATENIS; TIPU ONMMCAHUU MPABUIBHO TPAKTOBATh (DHU3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OO0O3HAYCHUs] W CAWHHUIIBI, HAXOAUTh (POPMYIJIBI,
CBSI3BIBAIOIIUE JAHHYI0 (DU3WYECKYI0 BEIUYUHY C JPYTMMH BEJIUYUHAM;
ONUCBHIBATh M3YYEHHBIE DJIEKTPUUECKHUE CBOMCTBA BEIECTBA U DJICKTPUUYECKUE
SIBJICHUS (IIPOLIECCHI), UCIOIB3YS (PU3MUECKHE BEIUYMHBI: AJICKTPUUSCKUIN 3apsi,
3JIEKTPUYECKOE T10JIe, HANPSKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB;
NpU  OINMUCAHWU TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCMHOJIb3yEMbIX
BEJIMUMUH, MX OOO3HAUCHHUS W E€IUHUIIBI, YKa3biBaTh (POPMYJIbI, CBS3BIBAIOIIME
JTaHHY!0 (U3UYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH; aHaJIU3UPOBATh
(bU3UYECKHE MPOLECChl U SIBJICHUS, UCIIOIb3YS (PU3HYECKHUE 3aKOHBI U TIPUHITUIIBL:
3akoH BcemupHoro tarotenus, I, II u III 3axkonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM IHEPruu, 3aKOH COXPAHEHHUSI MMITYJIbCa, IPUHLIMI CYIEPIIO3UIIUU
CWJI, TIpUHIIMII PABHOIPABHUS MHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJICKYJIIPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBa, ra30Bble 3aKOHBI, CBA3b CPEIHEU
KMHETUYECKOM HHEPruu TEIUIOBOIO JBIXKCHHUS MOJIEKYJ C  aOCOJIOTHOM
TeMIlepaTypoi, MEpBbIA  3aKOH  TEPMOJMHAMHUKHU, 3aKOH  COXPaHCHUS
AJEKTPUYECKOTO 3apsifa, 3akoH KyjoHa, mpu 3TOM pa3ivyarh CIOBECHYIO
bopMyJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKCHHUE U YCJIOBHS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIE MPHUHIUIIBI JCHUCTBUSI MAIIIWH,
MpUOOPOB W TEXHUYECKUX YCTPOMCTB; pasziuyaTh yCIOBUS HX 0€30MMacHOTO
WCTOJIb30BaHUSI B TIOBCEAHEBHOM KW3HU,  BBINOJHATH OKCIIEPUMEHTHI 10
HCCIICIOBAHMIO (DU3NUSCKUX SBIICHUMA H

MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MPU ITOM
dbopMmynupoBath mpobiieMy/3aadyy W TUIOTE3y Y4YeOHOTO JKCIEPUMEHTA,
coOupaTh yCTAaHOBKY W3 TMPEUIONKEHHOTO O0OPYIOBaHUS, MPOBOIUTH OMBIT H
bopMyJIMpOBaTh BBIBOJABI, OCYIIECTBJISITH NPSIMbIE M KOCBEHHBIC H3MEPCHHS
bU3UYECKUX BEJIIMYMH, TIPU ITOM BBIOUpPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS U



WCMOJIb30BaTh  W3BECTHBIE METOAbl OLEHKH IOTPEIIHOCTEM  HU3MEPEHUI;
UCCJIeI0BATh 3aBUCUMOCTH MEXIY (PU3MUECKUMU BETMYMHAMHU C

UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUHM, NPU STOM KOHCTPYHMPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTAThl MOJYYEHHOM 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
B¢ TAOMUIlT W TpaduKOB, MenIaTh BBIBOJLI IO pPE3yibTaTaM HCCIEIOBAHMS;
coOmoaTh TpaBuia O€30MacHOr0 Tpyda MPH TPOBEICHUW HWCCICAOBAHHWMA B
paMKax y4eOHOro OJKCIEpUMEHTa, Y4eOHO-UCCIIEeIOBATEILCKOW W MPOECKTHOU
JESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opymoBaHUs; pemaTh pacuyETHBIE 3aJadyd C SBHO 3aJaHHON (pu3ndecKoin
MOJIEIBIO0, HCTOJB3Yysl (PU3MYECKUE 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHajau3a
yCIOBUSI 3aJaud BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACHATH (uU3nyecKue
BEJUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE JJiA €€ pelieHUs, TPOBOJUTh PAcCUEThl U
OIICHUBATh PEAIBHOCTHh MOJYYEHHOTO 3HAYCHUs (PU3NUECKON BEIUYUHBI; peliaTh
KAQYeCTBEHHBIC 33/Ia4M: BBICTPAaUBAaTh JIOTUYECKH HEMPOTUBOPECUHMBYIO LETIOYKY
pacCykKJIeHUI C OMOPOM Ha M3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3myeckue
SIBJICHHUS;

HCMOJIb30BaTh Opyu  pelieHuu  y4eOHBIX  3ajaad COBPEMEHHBIE
MH(QOpPMAITMOHHBIE TEXHOJIOTUU JIJIsi TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
U TIPEJICTaBIICHUS YYEeOHOW W HAyYHO-MOMYJIAPHON MHGOpPMAIINH, TOTYyUYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTYyYaeMyI0 HHPOPMAIIUIO;
PUBOJIUTH MMPUMEPHI BKJIa/Ia POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYKAIOIIETO0 MHUpPa, B Pa3BUTHE
TEXHUKA M TEXHOJIOTHH; HCIOJIb30BaTh TEOPETHUECKUE 3HAHHUS TO0 (UBUKE B
MOBCEIHCBHOM JKM3HM IS oOOecleueHus OE€30MacHOCTH TIpU OOpaIieHUU C
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, JiI COXPAHEHUS 3I0POBbI U
COOJIFOICHUS HOPM 9KOJIOTHYECKOT0 TOBEJCHHUS B OKPYKAIOIIeH cpelie; paboTaTh B
rpyNIE ¢ BHIMOJHEHUEM PA3JIMUYHbIX COLMAIBHBIX POJIEH,

IJIAHUPOBATh PabOTy TPYIIIbI, PalMOHATBHO pACIPEACNATh OO0S3aHHOCTH U
IJITAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIQ/I KQXJI0TO U3 YYACTHUKOB TPYIIBI B PEIIEHHUE pacCMaTpUBAEMOM MTPOOJIEMBI.

K xoniy oOyuenuss B 11 kJjacce mpeIMeTHbIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CHOPMUPOBAHHOCTH Y 00YUAIOITUXCS YMEHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKd B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B TMPAKTUYECKOU AECATEIBbHOCTH JIFOJIEH, LIEJIOCTHOCTh U E€IUHCTBO
¢u3nueckoil KapTUHBI MHPA; YYUTHIBaTh TpPaHUIBl MPUMEHEHUS HW3YUYEHHBIX
¢uznyecKux MOJENEH: TOUYEYHBIH SJIEKTPUUECKUH 3apsii, Jyd CBETa, TOUYCUHBIN
WCTOYHMK CBETA, SAJIEPHAS MOJEIb aTOMa, HYKJIOHHAsI MOJEIb AaTOMHOTO si/Ipa IpU



permeHnn (PU3NYECKUX 3a7ad; paclo3HaBaTh (PU3MUECKHUE SIBICHHS (IIPOIECCHI) U
OOBSACHATh MX HA OCHOBE 3aKOHOB JJICKTPOJMHAMHUKH W KBAHTOBOW (DH3HKHU:
AJIEKTPUYECKasi TMPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOC
JICUCTBUS TOKa, B3aWMOJCHCTBHE MArHUTOB, OJJIEKTPOMAarHUTHAs WHIYKITHS,
JIEHCTBAE MArHUTHOTO TIOJII HAa TMPOBOAHMK C TOKOM W JBWDKYIIMIACS 3apsij,
AIIEKTPOMATHUTHBIC KOJEOAHWS W BOJIHBI, MNPSMOJHHEHHOE PaCIpOCTPAHCHHE
CBETa, OTPAXCHHE, MpeJoMIICHHE, MHTephepeHIHs, TUPPAKIUSI U TOJSIPU3AINS
CBeTa, Aucnepcus cBera, ¢GotodnekTpudeckuii 3ddext (potorddekt), cBeToBOEC
JaBJIeHHEe, BOZHUKHOBEHHUE JIMHEHYATOrO CIEKTpa aroMa BOJOPO/A, ECTECTBECHHAS
M UCKYCCTBEHHAsI PaJMOAKTUBHOCTH; OMHUCHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA
(37IeKTpUYeCKre, MarHUTHBIE, ONTHUYECKUE, DJIIEKTPUUECKYI0 MPOBOAUMOCTD
Pa3IUYHBIX CpeA) M DJIEKTPOMArHUTHBIC SBJIEHUS (IIPOLIECCHI), HCIOJIB3YS
bu3nYecKue BEIWYUHBI: JJICKTPUYCCKUN 3apsj, CHJIa TOKa, JJICKTPHUUECKOe
HANpsDKEHUE,  AJIEKTPUYECKOE  COMPOTUBICHHE,  Pa3HOCTh  IMOTCHIIMAJIOB,
ANEKTPOJBIKYIIAs cuiia, padoTa TOKAa, WHIAYKIMS MAarHUTHOTO TIOJIA, CHUJja
Awmrnepa, cuna JlopeHiia, HHIYKTUBHOCTh KATYIIKU, DHEPIHsS AIEKTPUUYECKOTO U
MarHuTHOTO TIOJICH, MEepHOa W YacToTa KoJieOaHWN B KoJeOaTEeILHOM KOHTYPE,
3apsl M CHJIa TOKa B MPOIECCE TAPMOHHYECKUX DJICKTPOMATHUTHBIX KOJeOaHUH,
(doKyCHOE paccTOsSHME M ONTHYeCKas Cuja JIMH3bI, MPU OMNHUCAHUU TPABHIHHO
TPaKkTOBaTh (DU3UYECKUN CMBICI HCIONB3YEMbIX BEIUYMH, MX OOO3HAUCHUS U
SIVHUITBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (DH3UUCCKYIO BEIMYHUHY C
JIPYTUMU BEJIMYHHAMH,

OMKCHIBATh H3YYEHHBIE KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIONb3Ys
du3nueckrue BEIMYUHBI: CKOPOCTh DSJECKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, IEPUOJ TIOJTypaciaaa, SHEPTUs CBSI3H
aTOMHBIX S7I€p, TPU OINKUCAHUU TPABWIBHO TPAKTOBAaTh (PU3UUECKHN CMBICI
WCIIOJIB3YEMBIX BEJIMYMH, WX OOO3HAUYCHHS] U E€IUHUIILI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JAaHHYIO (U3MUECKYI0 BEIWYMHY C JAPYTMMHU BEJIWYMHAMH,
BBIYKCIIATh 3HAYeHUE (PU3WYCCKON BEIMYWHBI, aHAIU3HPOBATH (PU3HUECKHE
MIPOIIECCHl U SBJICHUSI, UCTIONB3Ysl (PU3UYECKHE 3aKOHBI UM MPUHITUILL: 3akoH OMma,
3aKOHBI TIOCIIEIOBATEILHOTO U MAPaJUICTLHOTO COCIUHEHUS TTPOBOTHUKOB, 3aKOH
Jxoyns—JIenna, 3aKOH 3JEKTPOMArHUTHON WHAYKITUH, 3aKOH IMPSMOJMHEHHOTO
pacmipoCTpaHEHHs CBETa, 3aKOHBI OTPAXKCHHsSI CBETA, 3aKOHBI NIPEIOMIICHUS CBETa,
ypaBHeHue OWHITelHA a1 (hoTodPdekrra, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH
COXpaHEHUs HMMITYJIbCa, 3aKOH COXPAHEHHUS »JJICKTPUYECKOTO 3apsija, 3aKoH
COXPaHEHHUsI MacCOBOTO YHCIIa, TOCTYNAThl bopa, 3aK0H paIuoaKTUBHOTO pacraja,
pU ATOM pa3InyaTh CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE



BBIpOKEHUE U YCIOBUSA (TpaHUIBl, O00JacTH) MPUMEHUMOCTH; OIpPEaesaTh
HaIpaBJICHUE BEKTOPA HHIYKIIMM MATHUTHOTO T0JIS TIPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIOpeHIa; CTpOUTh U OIUCHIBATh N300paKeHUE,
CO37aBa€MO€ TUIOCKUM 3€PKaJIOM,
TOHKOW JTMH3011; BBITIOIHSITH SKCIIEPUMEHTHI 10 UCCIIETOBAHHUIO (PU3NIECKUX
SIBJICHUH U
IIPOLIECCOB C HCIIOJIB30BAHUEM IIPSAMBIX UM KOCBEHHBIX H3MEPEHUM: IIPU 3TOM
dopmynupoBaTth mpoOieMy/3amady UM THUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
co0upaTth YCTAaHOBKY W3 TMPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
(opMyIUpOBaTh BBIBOJBIL, OCYILIECTBISATH NpPSIMbIE M KOCBEHHBIE H3MEPEHMS
(u3nYecKux BETUYMH, MPU 3TOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO U3MEpPEHUs U
UCIIOJIb30BaTh  W3BECTHBIE  METOJbl  OLIEHKM MOTIPEHIHOCTEH  M3MEpEHUM;
UCCJIE0BAaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C HUCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: NPU 3TOM KOHCTPYHMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOJIUL U TpauKOB,
JIeNaTh BBIBOJIBI IO pe3yJbTaTaM MCCIEAOBAHMS; COOMIOAATh MpaBuiia 0€30MMaCHOTO
TpyJa MpU MPOBEACHHHM MCCIEIOBAaHUNA B paMKax Y4eOHOro HKCIIEPUMEHTA,
y4e0HO-UCCIIEOBATEILCKOM UM IPOEKTHON JIE€ATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U J1a00paTOpPHOTO 00OPYIOBaHUS; peIIaTh pacuéTHbIE
3a/1ayy C SIBHO 3aJIaHHOM (PU3UYECKON MOJIEIBIO, UCTIONB3Ys (PU3HMUECKUE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHaJIM3a yCIOBUA 3aJa4yd BbIOMpaTh (PU3HUECKYIO0 MOJIEND,
BBIIETIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIEC JUIsl €€ pelleHus,
OPOBOJUTH pacy€Tsl M  OLEHUBATh PEAJbHOCTh IOJIYYEHHOTO 3HAYCHHMS
(u3HyUecKol BEIMYMHBI; PEIIaTh KAYECTBEHHBIE 3a/layi: BHICTPAUBAThH JIOTHUECKU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUH C ONOPON HA H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKUE SIBJICHUS;

UCIIONB30BaTh  MPH  pEIIeHWH  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
UH(OPMAIIMOHHbIE TEXHOJIOTHH JI1 TIOUCKA, CTPYKTYPUPOBAHMS, UHTEPHPETALUN
U TPECTaBIICHUs YYEOHOU U HAay4YHO-MOMYJIAPHON MH(GOpPMALINK, MOTYYEHHON U3
Pa3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATU3UPOBATh MOJIyYaeMy0 HHPOPMAIIHIO;
OOBSCHATh MPUHLMUIIBI JACUCTBUS MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasznuyaTh yCJIOBHS MX O€30MacHOr0 MCIOJIb30BAaHUSI B TMOBCEIHEBHOM KU3HH;
OPUBOJUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOeKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOILECCOB OKPY)KAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH M TEXHOJOTUM; MCIOJIb30BaTh TEOPETUYECKUE 3HAaHUS MO (PU3UKE B
IOBCEIHEBHOM JKM3HM g oOecnedyeHus O€30MacHOCTH IpU  OOpalleHHH ¢
npuOopaMd M TEXHUYECKUMHU YCTPOMCTBAMH, JUIsI COXPAHEHUS 30POBBS H
COOJIFOICHHSI HOPM 3KOJIOTHYECKOI0 TIOBEJIEHNS B OKpYXkKarollell cpese; paboTaTh B



Ipynne ¢ BBIMOJIHEHUEM DPAa3IMYHBIX COLUHUANbHBIX POJCH, MIaHUPOBaTh padbOTy
IPYIIIbI, pAMOHAIBHO PaCHpenesaTh 00sI3aHHOCTH U IJIAHUPOBATh ACSITEIbHOCTD
B HECTAHJAPTHBIX CHUTyalUsAX, aJCKBaTHO OLEHHUBAThb BKJIAJX KaXJAO0ro U3
YYaCTHUKOB I'PYIIIbI B pEHIEHUE paCCMaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
Non/ HauMeHoBaHMe Pa3IesioB H TeM (undpposeie)
[1]
2 NpOrpamMmel Beero Kontpoabubie | IlpakTuyeckue o0pasoBaTe/ibHbIe
padoThI padoThbI pecypcnl
Pa3nen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUS
bubmuoreka ITOK
1.1 ®u3KKa U METO/Ibl HAYYHOT'O ITO3HAHUS 2 https:/m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6nuoteka [IOK
2.1 Kunemarnia 5 https:/m.edsoo.ru/7f41bf72
bub6auoreka IJOK
2.2 Junamika 7 https://m.edsoo.ru/7f41bf72
bu6nuoteka [IOK
2.3 3aKOHBI COXPAHEHHS B MEXAHHKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 | bubnuoteka [JOK

Teopuu

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




bubnunoreka LIOK

3.2 OCHOBbI TEPMOHHAMHKH 10 https://m.edsoo.ru/7f41bf72
ArperaTHble COCTOSIHMSI BELLIECTBA. Bu6mmotexa [JOK
3.3 ®da3oBbIe IEPEXOIbI 5 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubnuoreka [{OK
4.1 IIIeKTpOCTATHKA 10 https:/m.edsoo.ru/7f41bf72
[TocTostHHBIN 351eKTpUYECKH TOK. TOKH B Bbu6mmotreka [JOK
4.2 pa3IM4YHBIX cperax 12 https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Non/ HaumeHoBaHHe pa3ae/ioB H TeM (mudposrre)
[
¢ IPOrpaMMbI Beero Konrpoabnsie | Ipakruyeckue oOpa3oBaTe/bHbIE
padoThI padoThI pecypcel
Paszpen 1. JIEKTPOAUHAMUKA
MaruutHoe noJjie. JIeKTpOMarHuTHast bubnmnoreka [HOK
11 AHAYKLIUSA 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHn4YeCcKHe U 3JIEKTPOMArHUTHBIE bubmuoreka [JOK
2.1 KoJeOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4ecKHe U IEKTPOMATHUTHBIE BOJIHBI bubmuoreka [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
but6mmorekxa [IOK
2.3 Onruka 10 3 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH




OCHOBBI CHIEITUATBHON TEOPUHU bubmmoreka [JOK
3.1 OTHOCUTEIIBHOCTHU 4 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnnorexa [IOK
4.1 DJIEeMEHTHI KBAHTOBOW ONTHUKH 6 https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4.2 Crpoenne aroma 4 https://m.edsoo.ru/7f41c97¢c
bubnunoreka LIOK
4.3 ATOMHOE A71po S https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUHU U ACTPOOPU3UKU
bu6anoreka LIOK
5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 7
Pazjnen 6. OGOBIIAIOIIEE IOBTOPEHUE
but6mmoreka [IOK
6.1 O6o0marotiee MOBTOPEHUE 4
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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ITOYPOYHOE INTAHUPOBAHHUE 10 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbBIE
Ne JlaTa uudposbie
n/n Tema ypoka B KontpoabHeie | IIpakTHdeckue | y3yyenus oOpasoBaTe/ibHbIe
cero
padoThI padoThI pecypcel
®usnka — HaykKa O IpHUPOJE.

1 HayuHble MeTOABI MO3HAHMS 1 Brbmorexa [IOK
OKPYXKAIOIIEr0 MUpPa https://m.edsoo.ru/ff0c32e2
Ponb  w  wmecro  ¢usuku B

5 q)opMI/IpUOBaHHI/I COBPEMEHHOM . Bu6imorexa [IOK
HayqHOH KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
IPAKTUYECKOHN AESITEIbHOCTH JIIOIEH
Mexannueckoe JIBUKCHHUE.

; OTHOCHUTENBHOCTD MEXaHUYECKOTO . Bu6miorexa IIOK
asukenus. Ilepemenienue, ckOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUe
PaBHOMepHOE npsAMONHMHENHOE bubmuoreka [JOK

4 JBUKCHUE 1 https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOJIMHETHOE bubnuotexa [JOK

R JBYKCHHUE 1 https://m.edsoo.ru/ff0c372e
CBobOoniHOE najieHue. VYckopeHnue bubnmnoreka [JOK

6 CcBOOOIHOTO MaJECHUSA 1 https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe npuxenue. [[Buxenue

7 MaTepUaIbHON TOYKH MO OKPYKHOCTH 1 bubmorexa IIOK

https://m.edsoo.ru/ffOc3ada




[IpuHnun otHOCUTENBHOCTH [ anunest.

bubnunorexa LIOK

HuepuuanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cwuna. [IpuHuun

bu6nmmoreka [IOK

9 cynepno3uiuu cui. BTopoil 3akoH
HbI0TOHA TS MATEPUATBHOMN TOUKH https://m.edsoo.ru/ffOc3be8
Tpetuii 3akon HeroToHa niis bu6nmorexa LIOK

10 MaTepUaJIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHOro Tiarorenus. Cuna

11 TsoKecTH.  IlepBas — KOCMHYECKast Brbmiorexa [IOK
CKOPOCT https://m.edsoo.ru/ff0c3d00
Cwuita ynpyroctu. 3akon ['yka. Bec tena bubmuoreka [JOK

12 https://m.edsoo.ru/ffOc3el8
Cuna tpenus. KoappuuueHT TpeHus.

13 Cwuita CONPOTHBIICHUS TIPU [IBUKEHUH bubnmorexa LHOK
Tena B KMUIKOCTH HITH rase https://m.edsoo.ru/ff0c3{76
[locTynarenbHOE U BpaliareibHOE

4 JBUKEHHE a0COTIOTHO TBEPAOTO Tela. Bu6mmotexa [IOK
MowmenT cunsl. [lnedo cunbl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUsI TBEPJIOTO Tea
NMnynec  MaTepualbHOM — TOUKH,

s CHUCTEMBbl  MAaTE€pUAJbHBIX  TOYEK. BuGmoreka [OK

NMnynbe cumbl. 3aKOH COXpaHEHUS
UMITyJIbca. PeakTUBHOE NBUKEHME

https://m.edsoo.ru/ff0c43d6




16

PaboTa 1 MOIITHOCTE CHJIBL.

Kunerndeckas sHeprus MarepuanbHON
Toukn. Teopema 00 W3MCHEHHH
KMHETUYECKOW SHEPIUU

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

[TorennmaneHas 3HEPrUsl.

bubnunorexa LIOK

[ToreHuuanbHas  dHEPrUs  yOpPyro
nehopMUPOBAHHOMN MPYKUHBIL.
[ToreHuuanbHas HEpPrusi Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToreHnnmansHble ¥ HENOTEHIIMATIBHBIC
cuibl. CBsA3b pabOTHI
HETIOTEHIIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW YHEPTHH CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

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

19

JlaGopaTtopHast pabota

«HccnenoBanue cBsizu pabOTHI CHIIBI C
N3MCHCHUECM MCX&HH‘ICCKOﬁ BHGPFI/II/I
Tela HAa  TPUMEpPe  PaCTsHKCHHS
PE3UHOBOTO KI'yTa»

20

KontponpHass pabota 1o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXpAHEHHUS B MEXAHUKE

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

21

OcHOBHBIE MIOJIOKEHHUS
MOJIEKYJIIPHOKUHETUYECKOH — TEOpUH.
BpoyHnoBckoe nBuxenue. {udpdysus

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc4dc?2




22

Xapakrep JBUKEHUS U
B3aMMOJCHCTBHUS YaCTHUII BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEN U
TBEPIABIX TEN

23

Macca mounekyin. KonuuectBo
BemlectBa. [locrossuHas ABoraapo

24

TennoBoe paBHoBecue. Temnepatypa

u e€ usMmepenue. lllkana remneparyp
Lenbcus

25

HUneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TemrepaTrypa Kak Mepa
CpeaHeld  KUHETHUYECKOM  DHEpPruu
JIBUJKECHHSI MOJIEKYJl. Y paBHEHUE

Menpeneesa-Knaneiipona

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lambToHa. ["a30BbIC 3aKOHBI

28

JlaGopaTtopHast pabota
«MccnenoBanre 3aBUCHMOCTH MEXKIY
napaMeTpamu COCTOSIHHS
pa3pexKEHHOTOo ra3a

29

N3onporieccyl B UACANBHOM Tra3e U X
rpagudecKoe mpeICTaBICHNUE

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e




BnyTtpeHnHss sHeprus
TEPMOJAMHAMUYECKON CUCTEMBI U
croco0bl e€ n3meHenus. Konnyectso

bubnunoreka LIOK

30
TeMOTHI U paboTa. BHyTpenHss https://m.edsoo.ru/ff0c5952
SHEPrus 0JJTHOATOMHOTO UACATbHOIO
rasza
bubnuoreka [{OK
31 Buzet renutonepenatu https://m.edsoo.ru/ff0c5¢c36
VYnaenpHas TEIUIOEMKOCTh BEIIECTBA.
32 KoaunuectBo TEIIOTHI pu bubmmorexa [IOK
Terionepenade. AauabaTHbIN MPoIecc https://m.edsoo.ru/ff0c5c36
IlepBblii 3aKOH TEPMOJAMHAMUKH U €r0 bubnnorexa [JOK
33 MPUMEHEHUE K U30IPOLIECCAM https://m.edsoo.ru/ffOc5efc
Heob6patumocThb npoIieccoB B MpUpOIE.
34 BTopoii 3ak0H TepMOIMHAMHUKH bubnmorexa [IOK
https://m.edsoo.ru/ff0c6230
[Tpunuun geiicteus u KIIJ[ rernmosoit bu6nmorexa LIOK
35 MalllUHbI https://m.edsoo.ru/ff0c600a
36 [ukn Kapno u ero KIIJ{
DKoJ0rn4ecKue mpooIeMbl
37 TETJIOOHEPTETUKH
- O6oOmatomuii  ypok «MomekymspHas bubnuotexa [JOK

¢uznka. OCHOBBI TEPMOAMHAMUKI

https://m.edsoo.ru/ff0c6938




KonTtponbHast pabora o Teme

39 «Monexynsipaast pusuka. OCHOBBI bubmmorexa [IOK
TEPMOINHAMUKI https://m.edsoo.ru/ff0c6a50
[TapooOpazoBanue u KOHICHCALIHSL. bubmmoreka [JOK

40 Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCOIIOTHAs U OTHOCUTEJIbHAS

41 BJIKHOCTH BO3/yXa. HackIeHHbIH map Bubmmorexa LIOK

https://m.edsoo.ru/ff0c64d8
Teépnoe Tteno. Kpucramnmueckue u

” aMOP(bHBIC Tena. AHU30TpOIHUS Bu6miorexa 1JOK
CBOMCTB KpUCTAJIIIOB. Kupxne https://m.edsoo.ru/ff0c65f0
Kpucrtauibl. COBpeMEHHbIE MaTepHUAIIbI
[InaBnenue u KpucTaUIM3aIUA.

43 V ienpHas TEmIoTa IIaBIeHHs. Bu6moreka [IOK
Cy6mmanms https://m.edsoo.ru/ff0c6708

bubmnoreka IIOK

a4 YpaBHeHze TeMIoBoro bananca https://m.edsoo.ru/ff0c6820
OneKkTpu3anus Tel. DIEKTPUUYECKUU

45 3apsia.  [Ba BuAa AIEKTPUUYECKUX bubnnoreka [IOK
3apsIIOB https://m.edsoo.ru/ffOcébcc
[IpoBoaHMKH, JIUBJIEKTPUKU u

46 TOJIYTIPOBOJIHUKU. 3aKOH COXpPaHCHHS bubmmoreka [IOK

SJICKTPUYCCKOTO 3apsaaa

https://m.edsoo.ru/ffOc6bcc




B3aumoneiictBue 3apsanoB.  3akoH

47 Kynona. Todeunslil smekTpuyeckuii bubmiorexa [OK
3apsig https://m.edsoo.ru/ff0c6ce4
Hanpsk€HHOCTB 3JIEKTPUYECKOTO TOJI.

48 [Tpunun cynepnosmvmn Bu6mnorexa [TOK
PUIEKTPUICCKUX NONCH. Juruu https:/m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabora cun snekTpocTaTHyecKoro

49 nonst.  Ilorennman.  PasHocTh Bubmorexa [HOK
IOTEHIUAJIOB https://m.edsoo.ru/ff0c6£00
[IpoBOHUKKM W JWAIEKTPUKH B

50 3IIEKTPOCTATHYECKOM ToJe. But6morexa LHOK
JIMBIeKTpIYecKas IPOHHLAEMOCTh https://m.edsoo.ru/ff0c7018

. bubmnoreka IIOK

Sl JnexrpoémKocTs. KonzeHcaTop https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD MIIOCKOTO

52 KOH/ICHCATOPa. DHEPIus 3apsHKCHHOTO bubmuorexa IIOK
KOHJICHCATOpa https://m.edsoo.ru/ff0c72c0
JlaGopatopHass pabota "H3mepeHnue

53 IIEKTPOEMKOCTH KOHAEHcaTopa"

” [IpuHiMn JedcTBHS W IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIIBHOT'O




ammapara,  CTpyWHOro  IpHHTepa.
DJIEeKTPOCTaTHYECKAs 3aIIUTA.
3azemyIeHHE SIEKTPOIPUOOPOB

55

DJIEKTPUYECKUH TOK, YCIOBHSI €ro
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna TOKa. Hanpsxenue.
Comnporusnenue. 3akon Oma s
ydacTKa Lenu

56

[TocnenoBarenbHOE, napasuiesibHoe,
CMEIIaHHOE COSANHEHHE
npoBoaHukoB. JlaGopaTopHas pabota

«I/I3yquI/Ie CMCIIIaHHOI'0 COCANHCHMUA

PE3UCTOPOBY

bubnuoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxoyins-Jlenma

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa 71 OJTHOM (3aMKHYTOI)
anexkTpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouHMKa TOKA U
€ro BHYTPEHHET0 COMPOTHUBIICHUS

bubmnoreka IIOK
https://m.edsoo.ru/ff0c7ae0

59

SJICKTpOHHa}I IMPOBOAUMOCTD TBép,Z[BIX
METaJI0B. 3aBUCHMOCTD
COIIPOTUBJICHUA MCTAJIJIOB OT
TCMIICPATYPhL. CBCpXHpOBO,Z[I/IMOCTB

60

DNEKTPUYECKUN TOK B BAKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB




[TomynpoBOIHUKH, UX COOCTBEHHas W

61 opuMecHasg NIpoBOAMMOCTE. CBoMcTBa Bubmuorexa OK
P P ) https://m.edsoo.ru/ff0c84ae

p—n-niepexoja. [lomynpoBogHuKOBEIE
IPUOOPHI
OJIEKTPUYECKHII TOK B pPAacTBOpax H

. paciuiaBax 3J€KTPOJIUTOB. Bu6mnuorexa [IOK
DIEKTPOTUTHIECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
ONEeKTpUYeCKHuii  TOK B Taszax.

63 CamocTosiTeTbHbII u Bu6nuorexa LIOK
HECaMOCTOSITEIIbHBIN pa3psit. MoJHusl. https://m.edsoo.ru/ff0c84ae
[Imazma
DneKTpuueckre mpuOopsl U yCTPOICTBA

o U UX MPAKTHYECKOE IPUMEHEHHE. Bu6mmorexa [IOK
[paBuya TeXHUKH 6€301MACHOCTH https://m.edsoo.ru/ff0c86fc
O06o06mmarmui ypox bubnnorexa [JOK

65 ((3JICKTpO,[[I/IHaMI/IKa» https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme

66 «Onexktpocraruka. ITocTosHHBIN Bu6miorexa IIOK
aneKTpruueckuil ToK. TOKM B pa3inuuHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»

6 PesepBHblit ypok. "OnekTpoanHaMuka” bu6muoreka [JOK

7

https://m.edsoo.ru/ff0c8c56




PesepBHbIil ypok. O600maronuii ypok

but6mmoreka [IOK

68 o remam 10 kiacca 1 https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10
ITPOIPAMME 68 3 3
11 KJIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne JlaTa uugposkie
- Tema ypoxa Beero Koutpoabubie | IIpakTuyeckue H3yUeHust o0pa3oBaTtejibHbIE
padoThI padoThI pecypcbl
[TocTostHHBIE MATHUTHI M X
B3auMo/eiicTBre. MarHuTHoe 1ouie. Bu6moreka [[OK

! Bexrop MaruuTHON HHyKIHH. JInHIM ! https://m.edsoo.ru/ff0c9778
MarHUTHON MHIYKIIUA
MarauTtHoe 1oJie IPOBOJHUKA C TOKOM.

) OmneiT Opcrena. | bubmuoreka [JOK
B3aumoaencTBue NpoBOJHUKOB C TOKOM| https://m.edsoo.ru/ff0c98fe
JlaGopatopHas pabora «3yuenue bubmuoreka [JOK

3 MAarduTHOTO IIOJI KaTYIIKHA C TOKOMY ! 1 https://m.edsoo.ru/ff0c98fe
JelictBue  MAarHUTHOTO  IOJAS  HA
IIPOBOAHMK C TOKOM. Cuiia Amnepa.

JlaGopartopHas pabota «MccnenoBanue BuGmmoreka LIOK

4 }IGI)'ICTBHSI IIOCTOSAHHOTO MarHuTa Ha 1 1 https://m.edsoolru/ff()cgaco

paMKy ¢ TOKOM»




JleficTBMe MarHuTHOTO MOJISI Ha
JBIDKYIIYFOCS 3apsSDKEHHYIO YaCTHILY.
Cuna Jlopenna. PaboTa cuisr
Jlopenua

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DnekTpoMarHuTHas HHAYKIus. [ToTok
BEKTOpa MarHuTHOM uuaykuuu. IJC

WHAYKIHUU. 3aKOH 3JIEKTPOMAarHUTHOU
unaykuuu Papanes

JlaGopaTopHas pabora
«HccnenoBanue SIBIICHUS
AJIEKTPOMArHUTHON MHTYKIIH)

bubnuoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTS. fBIEHUE
camouHaykiuu. JJ]C caMOMHTyKIIUH.
DHeprusi MarHuTHOTO TOJIsL KaTYIIKH C
TOKOM. DJIEKTPOMarHuTHOE I0JIe

bubmnoreka IIOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoWcrBa U HX
[IPUMEHEHHUE: ITOCTOSHHBIE MarHUTHI,
JJIEKTPOMATHUTHI, JJIEKTPOABUTATEIb,
YCKOPHUTENH HJIEMEHTapHBIX YacTHLI,
WHIYKINOHHAs I1eYb

10

O6oOmatomuii  ypoxk  «MarautHoe
noJje. DIEKTPOMarHUTHAsE UHIYKIUS)

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

Kontponbnas pabota o TeEME
«MarauTHoe 1noiJe.
DJIEKTPOMAarHuTHas: UHTy KLU

bubnunorexa LIOK
https://m.edsoo.ru/ffOcad58




12

CBo0OOIHbIC MEXaHUYECKUE
KoseOanus.  ['apMOHHYECKHE
KoJIeOaHusl. YpaBHeHue
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaineHue 3HEpruu

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabora «Hccienoanue
3aBUCHMOCTH TIEPHO/Ia MAJTBIX
KoJieOaHu# Tpy3a Ha HUTH OT JIJTUHBI
HUTH U MacChl Tpy3a»

14

Konebarenbubiit koHTYp. CBOOOAHBIE
9JICKTPOMArHUTHbIE  KOJIcOaHHS B
UJICaIbHOM KOJICOATEIIbHOM KOHTYpE.
AHajorus MeXAy MEeXaHWYeCKUMHU U
AIEKTPOMArHUTHBIMU KOJIeOaHUSIMU

bubmuoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHHs
SHEPTUU B UI€aTLHOM KOJIeOaTeIbHOM
KOHTYpe

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBnenue 0 3aTyXaIux
KOJIEOAHHUSX. BreinyxaeHHbIC
MeXaHn4uecKue Kosiebanusa. Pe3oHaHnc.
BriHyXJIeHHBIE  3JEKTPOMArHUTHBIE
KoaeOaHus

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




17

[lepemennslii Tok. CHHYCOUIANbHBIN
IEpPEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYJHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaIPsKEHUS

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

18

Tpancopmarop. IIpousBoacTro,
nepegayva u notpebieHue
AIEKTPUUYECKON SHEPTUU

19

VYerpoiicTBo u MIPaKTUYECKOE
MIPUMEHEHUE AJIEKTPUYECKOrO0 3BOHKA,
reHeparopa nepeMeHHOr0 TOKa, JIMHUN
AJIEKTpoIepesayd

bubmuoreka [{OK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKH IIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus

ANEKTPOIHEPTUU B MOBCEAHEBHOM
JKU3HU

21

Mexannyeckue BOJIHBI, YyCJ10BUA
pactipoctpanenus. [lepuoa. Ckopocts
pacupocTpaHeHUsT M JUIMHA BOJIHEL.
HonepeqHLIe W MPOAOJIbHBIC BOJIHEBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0cca54

22

3Byk. CkKopocTh 3Byka. IpoMKOCTB
3ByKa. Beicora ToHa. TemOp 3Byka

but6mmorekxa [IOK
https://m.edsoo.ru/ffOcccOc




3H€KTpOMaI‘HI/ITHBI€ BOJIHBI, UX

23 cBoiicTBa 1 ckopocTs. [[kana Brbmorexa [IOK
1EKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfeQ
[TpuHIHIIBI paanoCBs3U u

24 TeneBuaeHusA. Pa3Buthe cpencts
cBsa3u. Paguonokanus
KonTtponsnas padora «Konebanus n Bbu6moteka [JOK

25 BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpsimonuneriHnoe pacupocTpaHeHHe

o6 CBETa B OJJHOPOJIHOM cpeze. Bu6imoreka LIOK
ToueuHslil HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
Otpaxxenue CBETA. 3aKOHbI

27 oTpaxkeHus cBera. IloctpoeHue bubmiorexa [IOK
M300pAKEHNIT B IIIOCKOM 3epKaJle https://m.edsoo.ru/ffOcd4e0
[Ipenomiienne CBETA. ITonnoe

- BHyYTpeHHee oTpaxeHue. [IpenenbHbril Bu6auorexa [IOK
yron HOJIHOTO BHYTPEHHCTO https://m.edsoo.ru/ff0cd7f6
OTpaXeHHUs

29 JlaGopatopHas pabora «H3mepenue bubmuorexa [IOK
IOKa3aTelId IPEeIOMIICHUSA CTEKIIA https://m.edsoo.ru/ffO0cd67a
Jlunssl. Iloctpoenue wn300pakeHuil B

30 mua3e. DopMyTa TOHKOM JTHH3HL. bubnnorexa [JOK

VBenuueHue TUH3bI

https://m.edsoo.ru/ffOcddle




JlaboparopHas pabora

31 «MccnenoBanue  CBOWCTB
M300paXEHUH B JIMH3aX»
Hucnepcust cBera. CIOXKHBINA COCTaB
6enoro csera. L{Ber. JlaGopaTtopHas

32 pabora «HabOmronenue nucnepcuu
CBETa»
WnTepdepenmus ceera. Judpakuus Bbu6mmoteka [JOK

33 cBeTta. JludpakmuoHHas peniéTka https://m.edsoo.ru/ffOced22

p |y

14 [TonepeyHOCTH CBETOBBIX BOJIH. bubmuoreka [{OK
ITonmapuszanus ceera https://m.edsoo.ru/ffOcf02e
OnTuueckre mpudOOpsl U YCTPOICTBA U

35 yCIIOBHS UX 0€30MacHOr0 MPUMEHEHUS
['panunbt MPUMEHUMOCTH

36 KnaccnquKovH MexaHuku. [loctynarsl Bu6miorexa [TOK
ClIecnualbHON T€OpuH https://m.edsoo.ru/ffOcf862
OTHOCUTEJIBHOCTH
OTHOCHUTEIBHOCTh OJAHOBPEMEHHOCTH.

37 3amesieHHe BPEMEHHM U COKpaIleHHe bubmmoreka [IOK
JJIAHBI https://m.edsoo.ru/ffOcfa42
DHeprusi 1 UMITYJIbC PEIATUBUCTCKON

38 vacTuilbl. CBsA3b MacChl C dHEPruei u But6morexa [HOK
MMITYJIbCOM. DHEPrHUsi IIOKOS https://m.edsoo.ru/ffOcfc68

39 KonTtponsHas padora «Onrtuka. bubnmoreka [JOK




OcHOBBI cIELIMANIBHOM Teopun
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/ffOcf6£0

®otonbl. Popmyiia [Inanka. Jueprus u

bu6nmmoreka [IOK

40 HUMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfe16
OTKpbITHE u HCCIIeI0BaHUE
41 porordpdexta. OnbITel A. T. Brbmorexa [IOK
https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porodddekra. YpaBHEHHE
42 DitniTeiina 1ua potosddexTa. bubmoreka [IOK
https://m.edsoo.ru/ff0d015¢e
«Kpacnast rpanuma» gporospdexra
Hasnenne cBera. Omnbitel II. H.
43 Jlebenera. Xumuueckoe eHCTBUE bu6nuorexa [HOK
CBeTa https://m.edsoo.ru/ff0d04a6
TexHuyeckue  yCTpOHMCTBA U
MPaKTUYECKOe MIpUMEHEHHE:
44 ($OTOdIEMEHT, dboToIaATIYHK,
COJIHEUHas OaTapesi, CBETOIUO]
Pemenne 3amau mo teme «DIEMEHTHI bubmnoreka IIOK
45 KBAaHTOBOM ONTHKW https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTBITHI
46 Pesepdopna o paccesHUIO 0-4acTHUIL Bubmorexa OK
pLop P ' https://m.edsoo.ru/ff0d091a
[ImanerapHast Mogenb aToMa
bubnunotexa LIOK
47 IToctynatel bopa

https://m.edsoo.ru/ff0dOafa




48

Wznyyenne wu mornomeHne (GOTOHOB
IIPU MEPEXO0JIE aTOMA C OAHOIO YPOBHS
SHEPIrUM Ha ApYyrou. Busl criekTpos

bubnunoreka LIOK
https://m.edsoo.ru/ff0dOafa

49

BosHoBbIe cBoMCcTBa YacTHIl. BOIHEI

bubnunorexa LIOK

e Bbpoiis.
KopnyckynsipHOBOJIHOBOM Jyaiau3M.
CnoHTaHHO€ M BBIHYXKICHHOE
U3JIy4deHue

https://m.edsoo.ru/ff0dO0ca8

50

OTKpbITHE PAAUOAKTUBHOCTH. OTBITHI
Pesepdopna no onpenenenuio cocraBa
pPaauoaKTUBHOTO U3TYyUYEHUS

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

51

CoiicTBa anbpa-, Oera-,
raMMaun3J1yudCHUA. Bnusane
PAaaAOaKTUBHOCTHU Ha KHBBIC
OpPTraHU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.

ONEKTPOHHBIN 51 MIO3UTPOHHBIN
6erapacnan. 'amma-uznyyenue

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1162

53

DOHeprusi CBSI3M HYKJIOHOB B sJIpe.
S nepHblie peakuuu. S nepubii
peaktop. [IpoOnembl, MEPCHIEKTUBHI,
DKOJIOTUYECKUE aCIEKThl  SIACPHOMN
DHEPreTUKU

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d1356




54

OnemeHTapHble YacTUllbl. OTKpbITHE
Mo3uTpoHa. MeTo bl HAOIIOICHUS U
PETUCTPALIMU FIEMEHTAPHBIX YaCTHII.
Kpyruslit ctosn «@yH1aMeHTalIbHbIE
B3auMoaencTeusa. ENMHCTBO
($u3nUecKoil KapTHHBI MUPa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bésmnoro Heba. Cosse3aud,
sIpKU€ 3BE3/Ibl, TUIAHETHI, UX BUIUMOE
nemkenne. ConHeyHas CHCTEMa

56

Connne. CojHeuHas aKTUBHOCTb.
Ncrounuk sneprun ConHua u 3BE311

57

3BE3bI, X OCHOBHEIE
XapaKTePUCTUKHU. 3BE3IbI TTIAaBHOM
MOCIIeI0BATEIbHOCTH. BHYTpeHHEEe
cTpoenue 3B€311. CoBpeMeHHbIE
MPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sporony CoJIHIIA | 3BE3 ]

58

Muneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenne u asmxenue CoyHLA B
lamaktuke. Tamaktuku. YéEpHbie
JBIPBI B IIpax TajJaKkTUK

59

Bcenennas. Pazberanne rajnakTuk.
Teopus bonpmoro B3peIBa.
PennkroBoe u3inydeHue.
MeraranakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMUH




61

KonTponpHass pabora  «3JIEMEHTHI
ACTPOHOMHMH U acTPOPUIUKI

62

O6o6mmarmuii ypok. Pons ¢pusuku u
ACTPOHOMHHU B SKOHOMHYECKOH,
TEXHOJOTHMYECKOM, COIHAJILHOU U
THYECKON cdepax JeATeIbHOCTH
4eJIoBeKa

63

O6o6mraromuii  ypok. Pons u mMecro
(U3HUKN U aCTPOHOMUH B
COBPEMEHHOW HAYYHON KapTHHE MUpPa

64

Ob6o06maromuii ypok. Posib

¢uznueckoil Teopun B popMHpPOBAHUHU
IIPEACTABICHUI 0 ¢buznueckoit
KapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(bu3nUecKoil KapTHHBI MUpa B 00IIEM
psily COBPEMEHHBIX
€CTeCTBEHHOHAYYHbIX IIPEACTaBICHUI
0 IIpUpoje

66

PesepBHbIi ypok. MarautHoe 1ose.
DIIEKTpOMarHuTHask MHIYKIUS

67

PesepBHblii ypok. Ontuka. OCHOBBI
CIIeIIMaIbHOMN TEOpUH
OTHOCUTEIILHOCTH




Pesepnbiii ypok. KBantoBas usuka.

68 OJeMEeHTBI aCTPOHOMHUU U 1 bu6mmorexa LIOK
acTpou3uku https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IBHBIE YYEBHBIE
MATEPHUAJIbI JJIAA YYHEHUKA

1. I'.4I. Msxues, b.b. byxosues, B.M. Hapyrun «®Pusuka 11 xnace» M.
IIpocBemenune 2014r

2. PoiMkeBnyALIl. 3agaunuk o ¢pusukel0-11 kiaccer M. «poda» 2013

3. I'pomuesa O. U., KoHTponbHbIE U caMOCTOSITENbHBIE pa0OTHI 110 pusnke 11
Ki1.. M. «Dx3amen», 2014.

4. Mapon A.E. ®usuka. Kontpoasasie padotsl 10-11 kmacc M.
«IIpocemenue» 2005

5. Kupuk JILA. « ®usuka 10 camocTosTENbHBIE U KOHTPOJBHBIE padOTh» M.,
«HMnekca» 2010

6. Msikumies I'.41., Byxosues B.M., Conkuiit H.H. «®u3uka 10 kimace» M.
[TpocBemenne 20131

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPChbI
CETH

UHTEPHET
1 http://nsportal.ru - connanbHas ceTb paOOTHUKOB 00pa30BaHUS.
2 http://markx.narod.ru/pic/ - ¢u3uka B mIKoJe.

3 http://festival.l1september.ru/articles/ - pecTuBagb negaroruaecKux uaen

«OTKPBITHIN YPOK».
4 http://www.fizika.ru/ - cailt qys yuureneit pU3UKu U UX yYEHUKOB.



5 http://www.physics.ru/ - maTepuansl no pusuke.
6 www . ege .edu.ru - uHdopmarronHbIi oprai EI'D.

7 http :// school - collection . edu . ru / - equnas koynekius [{OPoB
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