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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMH K pe3yiabTaTaM OCBOEHHsS OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpeacraBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOl pabodeil TporpaMMbl BOCHHUTAHHMS UM KOHIEHIIUU TMPENOAaBaHus y4eOHOro
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX opraHm3anusx Poccmiickoit  deneparuu,
pean3yIoUMX OCHOBHBIE 00pa30BaTEIbHbIE IIPOrPaMMBI.

Conepkanue mnporpammsl 10 (PU3MKE HANpaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHBI Mupa obyuarouuxca 10—11 kimaccoB npu o0yuyeHuu ux Qu3uke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIETEIbHOCTHOr 0 noaxoa. [Iporpamma rno gpusmuke COOTBETCTBYET
tpedoBanusiM GI'OC COO k miaHupyeMbIM JUYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbraTaM OOYYeHHUs, a TaKXKe YUYUThIBAET HEOOXOIUMOCTh PEAIN3aLUU MEKIPEIMETHBIX
CBs3eM (PU3UMKU C EeCTECTBEHHO-HAYYHBIMU Yy4ueOHBbIMU mpeameramu. B Hell ompenensitoTcs
OCHOBHbIE IIeJIM M3y4eHUs (PU3UKU Ha YPOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHUPYEMbIE
pe3yibTaThl OCBOEHHS Kypca (HU3UKU: JIMYHOCTHBIC, METalpeIMETHbIe, IpeIMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma no Gu3nKe BKIIOYALT:

® [UIAHUpPYEMBIE PE3YJIbTaThl OCBOSHUS Kypca (pu3uku Ha 6a30BOM ypOBHE, B TOM YHCIIE

IpEeIMETHBIE PE3YNIbTaThl 10 T01aM 00yUYEHHUS;

e coJepxkaHue yueOHoro npeaMera «Pusuka» mo rogam o0ydeHHUs.

dusmka KaK Hayka 0 HauboJiee o0IMX 3aKOHAX MPUPOJIBI, BBICTYIAsl B Ka4eCTBE y4eOHOro
IpeJMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHCTEMY 3HAaHHM 00 OKpyXarolleM MHpe.
HIkonpHBIH Kypc (U3UKH — CHUCTEMOOOPA3YIOIIMHA ISl €CTECTBEHHO-HAyYHBIX YUEOHBIX
IIPEIMETOB, MTOCKOJIbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SIBJICHUHN, N3y4aeMbIX
XUMHeH, Ouomoruel, ¢puznueckoil reorpadueil U actpoHomuen. Vcrnonb3oBaHue M aKTUBHOE
IpUMEHEHHE (U3MUECKUX 3HAHUU ONpenenseT XapakTep H pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIIOTMH B cdepe SHEpPreTuku, TPAaHCIOPTa, OCBOCHMSI KOCMOCA, ITOJIyYEHHS HOBBIX
MaTepHalIoB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. MzyueHue GpU3MKA BHOCUT OCHOBHOM BKJIAJ B
(hopMupOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00y4aromuxcs, B GOpMHUpPOBaHUE YMEHUI
MPUMEHATh HayYHBIH METOJI TTO3HAHUS MPH BBHIIIOJTHEHUN MU y4eOHBIX HCCIIEJOBAHUH.

B ocHOBY Kypca Gu3MKK 17151 YPOBHS CpETHETO 00IIero ooOpa3oBaHus MOJOKEH Psij UCH,
KOTOpBIE MOKHO pacCMaTpUBATh KAK MPUHIUIIBI €0 IOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COZICP)KUT MaTepuall U3 BCEX pa3/eNioB (U3UKH, BKIIOYACT KaK BOMPOCHI KIACCHYECKOW, TaK U
COBpPEMEHHON (PU3UKU.

Hoes cenepanuzayuu. B coorBeTcTBUM ¢ HEMl MaTtepuan Kypca Gu3nku oObeAUHEH BOKPYT
¢usnyeckux Teopuil. Beaymum B Kypce sBiasercs (opMUpOBaHME NPEACTaBICHUNH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE U TOJIE.

Hoes cymanumapusayuu. EE peanuzaiys npeanojaraeT UCIOJIb30BaHHE T'YMaHUTapHOTO
noreHnuana GU3NYecKoil HayKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PU3HMKH C pa3BUTHEM OOIIECTBa,
a TaKkXKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU M SKOJIOTHYECKUMH MPOOJIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype pu3nku npeamnosnaraet 3HaKOMCTBO € IIHPOKUM
KPYrOM TEXHUYECKHUX U TEXHOIOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercss IOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX 3KOJIOTMYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbl C Pa3BUTHUEM



TEXHUKU U TEXHOJIOTUH, a TaKkKe 00CYXIEHUS MPOoOJIeM palliOHAIIBHOTO TPUPOIONOIB30BAHUS U
9KOJIOrMYECKON OE30MaCHOCTH.

CrepHEBBIMH 3JIEMEHTAaMH Kypca (U3UKH Ha yYpOBHE CpeIHEro oOIero oOpa3oBaHUS
ABJISIIOTCSL  (pu3nueckue Teopuu (PpopMUpOBaHUE TPEACTABICHUNH O CTPYKTYype IMOCTPOCHHS
¢usndeckoil Teopuu, ponau (YHIAMEHTAIbHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
MPEJCTABICHUAX O NPUPOJE, I'PAaHHUIAX MPUMEHUMOCTH TEOpUH, AJsl ONUCAHUS €CTECTBEHHO-
Hay4yHBIX SIBJIEHUH U MIPOLIECCOB).

CucTeMHO-eITeNbHOCTHBIM OJX0/ B Kypce (GU3UKU peaTu3yeTcs MpexkKe BCero 3a cuer
OpraHu3aIlH SKCIIEPUMEHTAIFHON AesTenbHOCTH oOydatommxcs. s 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO UCHONb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
nabopaTopHBIX paboT, KOTOpbIE B mMporpamMme Mo (u3uke OOBEAMHEHBI B OOIIMI CIHCOK
YUYCHMUYECKUX MPAKTHUYECKUX paboT. Bhinenenue B ykazaHHOM IepedyHE JIaOOpaTOPHBIX PadorT,
IIPOBOJUMBIX JUISI KOHTPOJIS M OLEHKH, OCYLIECTBIIETCS Y4aCTHHUKAaMM OOpa3oBaTEIbHOrO
mporiecca UCXos U3 0COOEHHOCTEH TUIaHUPOBaHMS M OCHAIleHus1 KabuHera ¢pusuku. [Ipu sTom
obecrieunBaeTcsl OBJIAJICHUE OOYYarOIMMHUCS YMEHUSMH NPOBOAUTH KOCBEHHBIE H3MEpPEHHUS,
WCCIIE/IOBAaHMST 3aBUCHUMOCTEH (PU3MUECKUX BEIMYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHUE yIensieTcs PelICHUIO pacuETHBIX W Ka4eCTBEHHBIX 3a1ad. [Ipu aTom
JUIsL pacyE€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33Ja4u C SBHO 33JaHHOW (PU3MUECKOM MOJEbIO,
MO3BOJISIFOIIME TPUMEHSTh HM3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOrO paszena
Kypca, TaKk ¥ UHTETPpUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. [ KayecTBEHHBIX 3a7ay MPUOPUTETOM
SBIISTIOTCSL  3aJlaHWsl Ha OOBSCHEHWE TIPOTEKaHUS (PHU3MUECKUX SIBICHUH W TPOIECCOB B
OKpYXXarollel >XU3HU, TpeOyromue BbiOOpa (hU3MYECKOH MOJENU Uil CUTYaluu IPaKTUKO-
OPHEHTUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ T1peboBanmsimu DPI'OC COO k MarepHaIbHO-TEXHHUYECKOMY
oOecrieueHn0 y4eOHOro Tmporecca 0a30BBIA YpPOBEHb Kypca (PH3MKH Ha YPOBHE CpEIHEro
o0mrero oOpazoBaHusl JOKEH M3Y4aThbCs B YCIOBHSX MPEIMETHOrO KaOWMHeTa (pU3WKK WM B
YCJIOBUSAX WHTETPUPOBAHHOI'O0 KaOMHETa MPEeIMETOB €CTECTBEHHO-HAayyHOro 11Kia. B kaOunere
(Gu3MKN JOHKHO OBITH HEO0XO0IMMOE JTaA00PaTOPHOE 00OPYAOBAHUE [T BBITIOTHEHUS YKa3aHHBIX
B TIporpamMme MO (u3MKe YYECHMUYECKMX TMPaKTHUECKUX paboT U JeMOHCTPallMOHHOE
o0opyI0oBaHUE.

JleMoHCcTpalmoHHOEe 000py/noBaHHE (OPMHPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHUMAJIbHON JOCTaTOYHOCTH M O0ECIEeYMBAET IIOCTAHOBKY IE€PEUYMCIEHHBIX B IIpOrpamMMe Io
¢u3nKe KIIOYEBBIX JIEMOHCTPAIUil Ul HCCIICOBAaHUS M3Y4YaeMBIX SIBIEHHUH M IPOLIECCOB,
SMIMPUYECKUX U QYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGopaTropHoe 00OpyAOBaHHE Ui YYCHMUYECKHX MPAKTUYECKUX paboT (opmupyercs B
BUJE TEMaTHMUYECKUX KOMIUIEKTOB M OOecleuMBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JABYX
obOyuaromuxcsa. TemaTuueckne KOMIUIEKTHI J1a0OpaToOpHOro OOOpYAOBaHUS JIOJMKHBI OBITH
MIOCTPOEHbl Ha KOMIUIEKCHOM HCIOJIb30BAaHUM aHAJOTOBBIX U LU(POBBIX HMPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTEIHHBIX CUCTEM B BHJI€ IU(PPOBHIX J1a00paATOPHIA.

OCHOBHBIMH LIETSIMH U3Y4€HUS PU3UKHU B 0011eM 00pa30BaHUM SIBJISIOTCS:

e (opMHpOBaHHE HHTEpeca U CTpeMJICHHs OOydyarolMXCsl K Hay4HOMY M3Y4YCHHIO

MPUPOIBI, PA3BUTHE UX WHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMIPEJCTABICHUH O HAydyHOM METOA€ T[O3HaHUA M  (OPMUPOBAHUE
HCCIIEIOBATEIBCKOTO OTHOIICHHS K OKPYKAIOIINM SIBIICHHSIM;



(dhopMupoBaHrEe HAyYHOTO MHUPOBO33PEHHUS KaK Pe3ybTaTa U3YUYCHUS OCHOB CTPOCHUS
MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (PH3UKH;

(dhopMuUpOBaHUE YMECHHI OOBSCHSTH SBJICHUS C UCITOIH30BAaHHEM (DU3MYCCKUX 3HAHUN U
Hay4HBIX JI0Ka3aTEIbCTB;

(dbopMupoBaHre MpeICTaBICHUN 0 poind (PU3UKU JUIsE pa3BUTHSI IPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJOTUM.

JlocTikeHne ITHX Ieliell oOecreynBaeTcsl PelIeHHeM CIEAYIONIMX 33jJa4 B IPOIecce
M3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CPEIHEro o0Iero o0pa3oBaHuUs:

npuoOpeTeHre CUCTEMbI 3HaHUN 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSIX, BKIIOYAst MEXaHHUKY, MOJICKYIISIPHYIO (DH3HKY, IEKTPOANHAMUKY, KBAHTOBYIO
(GU3MKY U 3JIEMEHTHI aCTPOPHU3UKHY;

dopMupoBaHuEe YMEHHH NPUMEHATh TEOPETUYECKHE 3HAHUSA Ui OOBSCHEHUS
Gu3NYeCKuX SIBIICHUH B MPHUPONE W JUIA TNPHHATUS TPAKTUYECKUX PEIICHUH B
MIOBCETHEBHOM KU3HU;

OCBOGHHME CIIOCOOOB pEMICHHS pPa3MUYHBIX 3a1ad C SIBHO 33JaHHOM (H3NIECKON
MOJIENBIO, 3ajJ]ay, IOAPA3YMEBAIOLINX CAMOCTOSATEIIBHOE CO3/aHUE (PU3UUECKOM
MOJIEJH, aJIeKBaTHOW yCIIOBHSIM 33/1a4H;

MOHUMaHWE (DPU3UYECKHX OCHOB M TNPHUHIIMIIOB JCHCTBUS TEXHHUYECKHX YCTPOHCTB H
TEXHOJIOTUYECKHX TPOLECCOB, MX BIUSHHS HA OKPYIKAIOIIYIO CPEILY;

OBJIAJICHUE METOAAMH CaMOCTOSTEIBHOTO IIAHWPOBAHUS W TPOBEICHUS (PU3UICCKUX
HKCIEpUMEHTOB, aHalu3a M  WHTEpOpeTanud  MHPOPMAIMH,  ONpEaeICHUS
JOCTOBEPHOCTH TIOJTy4EHHOTO Pe3yIbTaTa;

CO3/IaHUE YCIIOBHH AJISI Pa3BUTUS YMEHUI NPOEKTHO-HUCCIIEI0BATEIBLCKON, TBOPUECKOM
IeATeITLHOCTH.

Ha usydyenue ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS
orBonutcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2
yaca B HEZICIIO).

[Ipemaraemslii B mporpamme 1o (Gpu3mke nepeyeHsb J1a0OpaTOPHBIX U MPAKTUYECKUX paboOT
SBIIIETCS. PEKOMEHJIOBAaHHBIM, YUWTENb JeNaeT BbIOOp MPOBEACHUS JIaOOpPaTOpPHBIX paldoT U

OIIBITOB C YYETOM MHIUBUAYAJIBHBIX OCOOCHHOCTEH 00ydaronxcs.



COIAEPXAHUE OBYUYEHUSA

10 KVIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUSA
®usnka — Hayka o npupone. HayuHele mMeTonpl mo3HaHUs OKpyXkaromero mupa. Ponb
HKCHEPUMEHTA M TEOPHH B MIPOIIecce MO3HAHUS TPUPOJIbl. DKCIIEPUMEHT B (PU3UKE.
MonenupoBanue (pu3nueckux siBIeHUN U mporeccoB. Hayunbele runorespl. Ousnyeckue
3aKOHBI ¥ TEOPHH. | paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUS.

Pons m mecro ¢u3uku B (GOPMUPOBAHMU COBPEMEHHOW HAy4YHOHW KapTUHBI MHpa, B
MPAKTUYECKON JESTEIHHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosbie 1 TU(GPOBBIE H3MEPUTETHHBIE TPHUOOPHI, KOMITBIOTEPHBIE JATUYUKH.

Pa3znes 2. Mexannka

Tema 1. Kunemamuka

Mexannueckoe JaBukeHHE. OTHOCUTENBHOCTh MEXAaHMYECKOro BrkeHus. Cucrema
orcuéra. Tpaekropusi.

[Tepemenienne, CKOpOCTb (CpelmHsii CKOPOCTb, MTHOBEHHAs CKOPOCTh) U YCKOpPEHHE
MaTepUabHOW TOYKH, UX MPOEKIIMU Ha OCU CUCTEeMbl KoopauHat. CIoKeHHe MEepEeMEeleHU U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSMOJMHEHHOE ABMXKeHue. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTU, YCKOPEHUS, IyTU U MEPEMEIICHUSI MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoanoe mageHue. Y CKOpeHue CBOOOAHOTO MaICHHS.

KpuBonuueiinoe nBmxenue. JIBUkeHHE MaTE€pUaIbHOM TOYKM IO OKPYXHOCTHU C
IIOCTOSIHHOM I10 MOJYJIO CKOpPOCTBIO. YTJIOBasl CKOPOCTh, JUHEHHas CKOpocTh. llepwonm m
gactoTa ooparnienus. LleHTpocTpeMuTenbHOe yCKOPEHUE.

TexHuueckre YCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHUE: CHUAOMETP, JIBH)KCHHE
CHaps/I0B, LICTIHBIC U PEMEHHBIC MTEpEIauH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETa, MILTIOCTPALINS KHHEMAaTHUYECKUX XapAKTEPUCTUK JBUKCHUSI.

[Ipeobpa3zoBanue ABMKEHUN C UCIIOIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3Ayxe U B pa3pekKeHHOM MPOCTPAHCTRE.

Habmtonenue nmxeHus Tena, OpolieHHOro Mo YriioM K TOPH30HTY U TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TTaICHHUS.

Hamnpagnenue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

N3yuenne HepaBHOMEPHOTO JIBHXKEHHS C LIEJIbIO OMPEICICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHre  COOTHOLIEHUS ~ MEXKAY  MYTSAMH,  HPOWJIEHHBIMHM  TEJIOM  3a

MOCJIE0BATEIbHBIE PAaBHbIE MNPOMEXKYTKA BPEMEHH IMPU PABHOYCKOPEHHOM JIBUKEHUH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenune nBuKeHUs MApUKa B BI3KOU KUIKOCTH.
W3yuenue nBmxeHus Teia, OpoLIeHHOrO FrOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpuHnun orHocurensHocTy [Nanmies. Ilepsoiii 3akoH Herorona. MHepumaibHbIe CUCTEMBL
oTcuéra.



Macca tena. Cuna. IlpuHnmn cynepno3unmu cwil. Bropoil 3akoH HproroHa mns
MaTtepualibHON TOUKHU. TpeTuit 3akoH HeroTOHA /711 MaTepuaibHbIX TOYEK.

3aKkoH BceMupHoro Tsarorenus. Cuna tsoxectu. llepas kocMuueckas CKOpOCTb.

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

Tpenne. Buabl Tpenust (mokosi, ckoibxeHus, kadeHus). Cuna tpeHus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJNbKEHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTuBIeHUs
IIpY IBUYKEHUU TeJla B )KUJIKOCTH WM rase.

[ToctynarensHoe U BpalaTenbHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MoOMEHT CuiIbl OTHOCHTENIBHO OCH BpaumieHus. [lmedo cumbl. YcimoBus paBHOBECHS
TBEPIOrO TENA.

TexHuyeckne yCTpoilcTBa W NPAaKTHMUECKOE TMPUMEHEHHUE: TOAIMNIHNUKY, JABH)KEHHE
HCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEPLIMH.

CpaBHEHME Macc B3aUMOJICUCTBYIOIIUX TET.

Bropoii 3akon HeroToHAa.

N3mepenue cuil.

CrnoxeHnue cui.

3aBUCHUMOCTb CHJIBI YIIPYTOCTH OT Jie(hopMarnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJICHUH.

CpaBHeHUE CUIT TPEHUS NIOKOS, KAUEHHS U CKOJIBKEHUS.

VYcnoBus paBHOBECUs TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyenue nBuxeHuUs1 OpyckKa 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CHJI YIPYI'OCTH, BO3HMKAIOIIMX B IPY)KMHE M PE3MHOBOM
oOpasiie, oT ux AedopMaIiv.

HccnenoBanue ycinoBuil paBHOBECHUS TBEPAOrO TeJa, UMEIOIIEr0 OCh BPAILLCHUS.

Tema 3. 3aKoHbl cOXpaneHUus 6 MexanHuke

NMnynbc MarepranbHOi TOUKH (Tena), CUCTEMbI MaTEpUaIbHBIX TOYEK. MIMITynbC CHIIBI U
U3MEHEHNE UMITyJIbCa Tela. 3aKOH COXPAaHEHUs UMITyJIbca. PEakTHBHOE IBUJKEHUE.

Pa6ora cuiibl. MOIIHOCTD CUJIBL.

Kunernueckast sHeprus mMarepuaibHOM Touku. Teopema 00 M3MEHEHMM KHHETHYECKOMN
SHEPIUH.

[orennuanbHas sHeprus. [loreHuManbHas sHEPrus ynpyro aeGopMupoBaHHOMN NPY>KUHBI.
[TorenuunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[TorennuanbHble U HEMOTEHUHUANbHbIE CHIBL. CBs3b pabOThl HEMOTEHIMAIBHBIX CHII C
W3MEHEHUEM MEXaHUYECKON SHEPTrur CUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPIUH.

VYupyrue u Heylpyrue cTOJIKHOBEHHUS.

TexHuyeckue yCTpoOWCTBAa U MPAKTHYECKOE NMPUMEHEHUE: BOAOMET, KOIEP, MPYKUHHBIA
MUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHHUS UMITYJIbCA.

PeaktuBHOE nBUKEHUE.

[Tepexoa moTeHIMATIBEHON YHEPTHH B KUHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

W3ydyeHrne aOCONMIOTHO HEYHNPYroro yaapa C IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.



UccnenoBanue cBs3u pabOThl CHUIBI C W3MEHEHHEM MEXaHHYECKOW DJHEpPTHH Tella Ha
IIpUMepe PacTsHKEHUsI PE3UHOBOTO JKI'yTa.

Pasznen 3. Mosiekyasipaasi (pu3uKa 4 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU meopuu

OcCHOBHBIE TIOJIOKEHUSI MONIEKYIISIPHO-KUHETHYECKON TEOPHH M X OMBITHOE 00OCHOBAHHUE.
bpoynoBckoe nBmwxkenue. uddysmsa. Xapaktep IBMWKEHHUS W B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoAEnu CTPOCHHS Ta30B, KHUAKOCTEH W TBEPABIX Tel M OOBICHEHHUE CBOICTB
BEIIECTBA HAa OCHOBE 3THX Mojeied. Macca u pasMepbl MoJiekys. KomnuecTBo BeliecTBa.
[TocTosinnas ABoraapo.

TennoBoe paBHoBecue. Temiieparypa u e€ usmepenue. [llkana remneparyp Llenscus.

Monens uaeanbHoro rasa. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETHUUYECKOM Teopuu
uaeanpHoro rasa. AOcCONIOTHas TemrepaTypa Kak Mepa CpeaHell KMHETHYeCKOM SHepruu
TEIUIOBOro0 JBWXeHUs dactul ra3a. [llkana temneparyp KenbBuna. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3omporecchl B HACAIBHOM rasze ¢
MOCTOSTHHBIM KOJIMUECTBOM BellecTBa. I'paduueckoe npeacTaBieHHe U30IMPOLIECCOB: U30TEpMa,
n3oxopa, uzodapa.

TexHuYecKre yCTpOMCTBa M MPAKTHIECKOE MPUMEHEHHE: TEPMOMETP, OapOoMeETp.

Lemoncmpayuu

OmbITEI, JOKA3bIBAIOIIME JHUCKPETHOE CTPOEHWE BelmecTBa, (ororpadun MOJIEKYI
OpraHUYECKUX COECTUHECHUM.

OmnbiThl 10 MU Py3un KUAKOCTEH U ra30B.

Monenb OpOYHOBCKOTO JIBUKCHHSI.

Mogens onbita llTepHa.

OnBITHI, JOKA3bIBAIOIINE CYIIIECTBOBAHUE MEXKMOJIEKYJIIPHOTO B3aMOIEHCTBHUS.

Mopenp, HUTIOCTPUPYIOLIAs TPUPOJLY IaBJICHUS ra3a Ha CTEHKHU COCYa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UICATFHOTO Tra3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Omnpenenenne Macchl BO3JyXa B KIIACCHOM KOMHAT€ Ha OCHOBE HM3MEpEeHUN 00BhEMa
KOMHATBHI, IaBJICHUS U TEMIEPATyphl BO3AyXa B HEH.

HccenenoBanne 3aBUCUMOCTH MEXKy ITapaMeTpaMH COCTOSIHUS Pa3peKEHHOr o rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoauHamuueckas cucremMa. BHYTpEHHsIsT dHEprusi TEPMOAUHAMUYECKOM CHUCTEMBI U
crocoOb! e€ m3meHeHus. KomudecTBo TeIoTel U pabora. BHYTpeHHSIsI SHEPTHUST OJTHOATOMHOTO
uJeanbHOro raza. Buasl tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKIUS, U3JIydeHUE. Y AebHast
TEII0EMKOCTD BellecTBa. KonuuecTBo TEMIOTH pu TEILIONepeaye.

[TonsTne 00 ammabatHoMm mpomecce. [lepBbiii 3akoH TepMoauHamuku. [IpumeHeHue
MEPBOT0 3aKOHA TEPMOAMHAMUKH K H30mpoiieccam. ['padudeckas nHTepIpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamMuki. HeoOpaTHMOCTh MPOIIECCOB B MPUPOJIE.

Tennossie MamuHbl. [IpuHIUIBL AeiicTBUS TemoBbIX MaiuH. [IpeoOpa3oBanust sHepruu B
TeruioBbIX MammHaxX. Kosdddumuent nonesnoro aeiictBus termnoBoil Mammubl. [{ukn KapHo u
ero Ko (PHUITMEHT MOJE3HOTO NEHCTBHS. DKOIOTHYECKUE MTPOOIEMBbI TETNIOIHEPTETUKH.

TexHuueckre YCTpPOWCTBA W MPAKTUYECKOE TMPUMEHEHHE: JBUTATENh BHYTPEHHETO
CropaHusi, ObITOBON XONOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu



N3meHeHne BHYTpeHHEH SHEpPruu Tela MpPHU COBEPIIEHWH paboTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJT JIEHCTBHEM CXXaTOrO BO31yXa, HarpeBaHue 3¢upa B JIATYHHOU TPyOKe MyTéM
TpeHusi (BUICOIEMOHCTpAIIH).

M3meHenune BHyTpeHHEH sHepruu (TemMiepaTypsl) Teja pu Terionepeaaye.

OnbIT 10 agrabaTHOMY PACIIMPEHUIO BO3AYyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, IBUTATENsl BHYTPEHHETO CTOpaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii axkcnepumenm, rabopamophvie pabomoi

N3mepenue yaenbHoO TemI0EMKOCTH.

Tema 3. Azpecammnvie cocmoanun eewjecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue wu koHaeHcauus. Vcnapenue u  kumeHue. AOcomoTHas U
OTHOCHTEJIbHAS BIAXHOCTh Bo3Ayxa. HacwlmeHHbIil map. Y aenpHas TemioTa mapooOpa3oBaHMs.
3aBUCHMOCTH TEMIIEPATYPhl KUIICHUS OT JaBICHHUS.

Tépnoe teno. Kpucrammmueckue u aMmopdHbIie Tena. AHU30TPOIUS CBOMCTB KPUCTAILIIOB.
Kunkue kpuctamisl. CoBpeMeHHBbIE MaTepuanbl. [lnaBneHue W KpucTaIM3anus. Y enbHas
TeruioTa miasieHus. Cyonumarusi.

YpaBHeHUe TerI0Boro OanaHca.

TexHuyeckne YCTpONCTBA W MPAKTHUECKOE NPUMEHEHHE: TUTPOMETp U MCUXPOMETD,
KaJIOpUMETpP, TEXHOJOTMU  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuaioB, B TOM  4HCIE
HaHOMAaTepHalloB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kurnenue mpu MOHMKEHHOM JIaBJICHHH.

CriocoObl U3MepeHus BIaXKHOCTH.

Habuntoienue HarpeBaHus U MJIaBiIeHUs] KPUCTAIIIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAIIIOB.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

N3mepenue OTHOCUTENBHON BIaKHOCTH BO3TyXa.

Pasznesa 4. JjekTpoauHaMuKa

Tema 1. Inekmpocmamuka

DnekTpu3ausa Tell. OJIEKTpU4ecKuil 3apsia. JlBa BHAA SIEKTPUYECKUX 3apsiioB.
[IpoBoaHUKY, AUDTIEKTPUKH U TIOTYIPOBOAHUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO0 3apsija.

Bzaumopeiicteue 3apsigoB.  3akoH Kymona. ToueuHbll  3JIEKTpUYECKHM  3apsijl.
Onektpuyeckoe rmnone. Hampsok€HHOCTh anekTpudeckoro mosst. [IpuHIun cyneprno3unuu
ANEKTpUYECcKUX mosied. JINHUM HanpsH>KEHHOCTHU 3JIEKTPUIECKOTrO MOJIS.

Pabora cun osnekrpocratudeckoro mois. [lorenuman. Pa3HOCTh  MOTEHIIMATIOB.
[IpoBOIHUKYM U AUDIIEKTPUKH B JIEKTPOCTATUUECKOM ToJie. J(U3neKkTpuyeckas npoOHUIIaeMOCTb.

Onekrpoémkocth. KonmeHncatop. DIEKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpa. DHEPTHst
3apsKEHHOI0 KOHJIEHCATOpa.

TexHudeckre YCTpPOWCTBA W TMPAKTUUECKOE NPUMEHEHHUE: SJIEKTPOCKOI, 3JIEKTPOMETD,
ANEKTPOCTATUYECKas 3allUTa, 3a3€MJICHHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMHPOBAIBHBIM
anmapar, CTpyWHBII TPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHIUM ACUCTBUSI JIEKTPOMETPA.

BzanmopeiicTBre HA3NEKTPU30BAHHBIX TEII.

DNEKTPUUECKOE TMOJIE 3apSKEHHBIX TE.



[IpoBOAHMKY B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3alluTa.

JIM3AEKTPUKHU B 3JIEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCaTopa OT IUIOIAAu IUIACTHH,
paccTosHUSA MEXAY HUMU U JUBJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOr0 KOHAEHcaTopa.

Yuenuueckuii axkcnepumenm, rabopamophvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHAEH CaTOopa.

Tema 2. Ilocmosannslit Inekmpudeckuil mox. Toku é paznuyunvix cpeoax

DJIEKTPUYECKUM TOK. Y CIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MICTOUHMKHU TOKA.
Cuna toka. [TocTOsSIHHBIN TOK.

Hamnpsoxkenne. 3akon Oma U1 ydacTka LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapalieNbHOE, CMEIIAHHOE COEANHEHHNE TPOBOJHUKOB.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—Jlenia. MomHOCTb 2JIEKTPUUECKOTO TOKA.

DNeKTpOABMKYIIAs CHJIa U BHYTPEHHEE CONPOTUBJIEHUE UCTOYHHMKA TOKA. 3akoH OMa Jyis
TTOJTHOM (3aMKHYTOM) AJIEKTpHUecKoi 1ernu. KopoTkoe 3aMbIkaHue.

DneKTpOHHAas MPOBOAUMOCTb TBEPBIX METAIOB. 3aBUCUMOCTb CONPOTUBIICHUSI METAIIJIOB
0T TeMriepaTypbl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMme. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W NPUMECHas MPOBOAMMOCTb IONYIIPOBOIHUKOB.
CsoiicTBa p—Nn-niepexona. [loaynpoBogHUKOBbIE TPHUOOPHI.

DJIEKTPUYECKUM TOK B pPAacTBOpaX M paciuiaBax »3JIEKTPOJIUTOB. DJIEKTPOIUTHUYECKAs
JcconHaus. JIEKTPOIIU3.

DJIeKTpUYECKUi TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHus.
[Tma3zma.

TexHuyeckne ycTpoicTBa M MPAKTUYECKOE IMPHUMEHEHHUE: aMIIepMETP, BOJIBTMETP,
peocTaT, HUCTOYHHKM TOKa, OJJIEKTPOHArpeBaTelbHble MNPHOOPBI, AJIEKTPOOCBETUTEIbHBIC
puOOpHI, TEPMOMETP COMPOTUBIICHHS, BAaKyyMHBIH IWOJ, TEPMHUCTOPBI M (DOTOPE3UCTOPHI,
MOJIYTPOBOJTHUKOBBIN MO/, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaIpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
IIONIEPEYHOI0 CEUEHUS U MaTepuaa.

CwmenaHHOE COeTMHEHUE IPOBOJHUKOB.

[Ipssmoe u3MepeHue 3IeKTpOABMKYIIEH Cuibl. KOpOoTKoe 3amMbIKaHUE TajJbBAHUYECKOIO
3JIEMEHTA U OLEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBJICHHS] METANIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoit paspsia v MPpOBOAMMOCTb BO3/1yXa.

OnHOCTOPOHHSSI MPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

W3ydyeHne cMEIaHHOT O COEqMHEHUS PE3UCTOPOB.

W3mepeHne  3IEKTPOABMXKYIIEH CHJIBI  HCTOYHMKA TOKa UM €ro  BHYTPEHHETO
COIIPOTUBIICHUSI.

Hab6mronenue ammekTponusa.

Me:xnpeaMeTHble CBSI3H



Nzyuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kimacce OCYyLIECTBISICTCS C yYETOM
COJZIEP)KATENIBHBIX MEXIPEIMETHBIX CBSI3€M € KypcaMM MaTeMaTUKH, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHUH.

Mesicnpeomemnuvie nonsamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO IO3HAHMA:
SBJICHWE, HAy4YHbIH (akT, rumoresa, (u3uveckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHUE,
9KCHEPUMEHT, MOAEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHHe CHUCTEMbl ypaBHEHMH, JHHeWHas (yHKkuus, mnapabona,
runepoosa, ux rpauku U CBOWCTBA, TPUTOHOMETPHUECKUE (PYHKLUHU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M WX MPOSKIUU Ha OCH
KOOpP/IMHAT, CIIO)KEHUE BEKTOPOB.

buonocusa: mexannueckoe ABM)KEHUE B JKMBOHM mpupoae, Auddysus, ocMoc, TermioooMeH
KHUBBIX OPraHU3MOB (BH[bI TEILIONEPEIauH, TEIUIOBOE PABHOBECHE), SJICKTPHUUECKUE SIBICHUS B
YKUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHasi Macca, TEIUIOBble CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, JJIEKTPHUECKUE
CBOIMCTBa METAJLIOB, SJIEKTPOIUTHYECKAs TUCCOIHAIINS, TATbBAHUKA.

T'eozcpachus: BnaxHOCTb BO3yXa, BETPhl, 6apoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHH C MCIONIB30BAaHUEM MEXAHH3MOB, YUET TPCHHUS B
TEXHUKE, MOALIMITHUKY, HCIONb30BAaHUE 3aKOHA COXPAaHEHMsI MMITyJbca B TEXHHMKE (pakera,
BOIOMET ¥ JIpyrue), IBUTaTellb BHYTPEHHETO CropaHus, TIapoBas TypOuHa, OBITOBOM
XOJIONAWIBHUK, KOHTUIIMOHEP, TEXHOIOTUH MOMyYeHHs] COBPEMEHHBIX MaTEpUaloB, B TOM YHUCIIE
HAaHOMATEepPHaJiOB, W  HAHOTEXHOJIOTWMH,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHUE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNpPHUHTEp, 3JIEKTPOHArpeBaTelbHbIEe MPHOOPHI,
3JIEKTPOOCBETUTEbHBIE TPUOOPHIL, TaIbBaHUKA.

11 KIIACC
Pa3nen 1. DinexkTpoauHamuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThHl. B3amMopelcTBHE NOCTOSHHBIX MAarHWTOB. MAarHWTHOE TMOJe€.
Bekrop maruuTHON MHAYKUMHK. [IpUHIMI Cyleprio3uLMY MarHUTHBIX ITOJIeH. JIMHUKM MarHUTHON
nHAyKnuK. KapTiHa TMHUN MarHUTHOM MHAYKLUU 0SS IIOCTOSIHHBIX MarHUTOB.

MarautHoe 1ojie IpoBOAHMKA C TOKOM. KapTuHa JAMHMI MHAYKIMM MarHMTHOTO IOJIS
JUIMHHOTO TPSMOI0 IIPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLEBOIO IPOBOJHHUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BanMoaeiicTBre MPOBOAHUKOB C TOKOM.

Cuna Amniepa, €€ MOYJIb U HAalIPABJICHUE.

Cuna Jlopenma, e€ Moayidb W HampaBieHHe. JIBWKeHHE 3apsHKEHHOM YacTUIBI B
OJTHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenua.

SIBneHne HNeKTpOMarHuTHOM WHAYKIHMH. [lOTOK BeKTOpa MAarHUTHOM WHIYKLUU.
DNEeKTPOABMKYILAS CUJIa MHIYKIUU. 3aKOH 3JIEKTpPOMaraiuTHON nHaykuu dapanes.

BuxpeBoe syekTpuueckoe Mmoje. DIEKTPOABMXKYIIAs CUja WUHIAYKIUMU B IPOBOJIHHUKE,
JBUKYIIEMCS IOCTYIIATEIBHO B OJHOPOIHOM MAarHUTHOM IIOJI€.

[IpaBuio Jlenua.

WNHaykTHBHOCTS. SIBIEHME CAaMOMHIYKIIMU. DJIEKTPOABMIKYILAS CHJIa CAMOWHTYKIUH.

OHeprust MarHUTHOT'O MOJISI KaTYIIKH C TOKOM.

DIIEKTPOMArHUTHOE TOJIE.



TexHuueckue yCcTpoWCTBa M IPAKTHYECKOE IIPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
3JIEKTPOMATHUTBI, 3JIEKTPOABUIATEIb, YCKOPUTEIHN AJIEMEHTAPHBIX YAaCTUL, MHAYKIIUOHHAS M€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKIJIOHEHUE JIEKTPOHHOTO MTy4YKa MarHUTHBIM T10JIEM.

JInHUM MHIYKIIUY MarHUTHOTO TOJIS.

B3anmopeiicTBue AByX NPOBOJHUKOB C TOKOM.

Cuiia Amrniepa.

HerictBue cuiibl JIopeHIa Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 3NeKTPOMAarHUTHOM MHAYKIIMH.

[TpaBuno Jlenna.

3aBUCHUMOCTb 3JIEKTPOABUKYIIECH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUsI MarHUTHOIO
MOTOKa.

SIBiieHME CAaMOMHIYKIIU Y.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

H3ydyeHne MarHuTHOr O NOJISI KATYIIKHU C TOKOM.

HccnenoBanue 1eHCTBHS MOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue siBiIeHUS SJIEKTPOMArHUTHON MHIYKIIUH.

Paznen 2. KoeGaHusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONEOAHUSA

KonebarenpHass cucrema. CBoOOAHBIE MeXaHHYeckHe KosebaHusa. [apMoHHMuecKue
koneOanus. Ilepmon, wacrora, amrumatyna u  ¢asza konebGanuil. IIpyKUHHBI MasTHUK.
MaremaTnueckuii MasiTHUK. YpaBHEHHME TrapMOHHMYECKUX KosnebaHui. [IpeBparieHue sHepruu
IIPY TapMOHUYECKHUX KOJIEOaHUX.

KonebarenbHplif  kKoHTYp. CBOOOIHBIE 3JIEKTPOMATrHUTHBIE KoOJeOaHHs B HACATBHOM
KOIeOaTeJIbHOM KOHType. AHAJIOIMsl MEXIy MEXaHMYECKMMH U 3JIEKTPOMarHUTHBIMU
konebanusmu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPruM B MICAIBLHOM KojieOaTeabHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsIX. BbIHYyX/IeHHbIE MeXaHHUECKUE KOIeOaHusl.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMarHUTHbIE KOJIEOaHHUS.

[lepemennsblil Tok. CMHYCcOMAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh MIEPEMEHHOIO TOKA.
AMIIIUTYHOE U AEHCTBYIOLIEE 3HAUYCHUE CHIIbI TOKA U HANpPSHKEHUS.

Tpauchopmarop. Ilpon3BoacTBo, mepeqada ¥ TOTPEOJICHHUE AICKTPUUYCCKON SHEPTHUU.
DKOJIOTMYEeCKUe PUCKU MpPU IPOU3BOACTBE d3JeKTposHepruu. KynbTypa uCHosib30BaHUS
3JIEKTPOIHEPTUU B [TOBCEIHEBHOM KU3HU.

TexHuyeckue ycTpoiicTBa M IPAKTUYECKOE IPUMEHEHHE: DJIEKTPUYECKUM 3BOHOK,
reHepaTop MEepeMEHHOro TOKa, TMHUU JIEKTPoIepeay.

Jlemoncmpayuu

Uccnenoanne napaMeTpoB KojedaTeabHOW cUcTeMbl (IPYKUHHBIA MM MaTeMaTHYECKHUM
MasTHHK).

Hab6mronenue 3aryxaromux Kojie0aHu.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUI.

Habmtonenue pezonanca.

CB0OO/IHBIE AIIEKTPOMArHUTHBIE KOJIEOaHHUS.



OcuuniorpaMmsl  (3aBUCUMOCTH  CHJIBIL TOKa W HANpPSKEHUsT OT BPEMEHH) Ui
3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocneaoBaTelbHOM COEIMHEHUHM PE3UCTOpPA, KATYIIKM MHIYKTUBHOCTU U
KOHJIEHCATOopa.

Monenb TUHUY 3JIEKTPOIIEpPEIaUH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue 3aBUCMMOCTH NIEPUOAA MaJIbIX KOJeOaHUI Tpy3a Ha HUTHU OT JUIMHBI HUTH U
Macchl Ipysa.

WccnenoBanne mnepeMEHHOro TOKa B ILENM W3 IOCIEAOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KAaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMacHUMHbLE 60 IHbL

MexaHuueckue BOJIHBI, yciaoBHs pactipoctpanenus. [lepuon. CkopocTh pacpocTpaHeHus
u panuHa BonHbl. [lomepeunble u mpononbHble BoOdHBL MHTepdepenuus u audpaxius
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBHUS M3JyYEHHs 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHtanust BekTopoB E, B, V B snekrpomarnuTHoi BonHe. CBONCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpPaXEHHUE, NpPEIOMIICHUE, Mospu3anus, audpakuus, uaTepdepenuns. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 371€KTPOMAarHUTHBIX BOJH. [IprMeHEHME 3JEKTPOMArHUTHBIX BOJIH B TEXHUKE U
ObITY.

[TpuHIMIIBI paAROCBA3M U TeneBUACHUA. Pagnonokamus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEN CPEJIbl.

TexHn4eckre yCTpOWCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKAIbHBIE WHCTPYMEHTHI,
yIBTPA3BYKOBasi JUArHOCTHKAa B TEXHUKE U MEIUIMHE, pajap, pPaAuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacnpoCTpaHEHUE MOMEPEYHBIX U MPOJIOIBbHBIX BOJH.

Koneo6:mromeecs Teno kak HCTOUHUK 3BYKa.

Habmtonenue otpakeHus ¥ MpeoMIIeHUs MEXaHUYECKUX BOJIH.

Habmtonenue unrepdepeHny u AMPpakiiui MEXaHUUECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenue cBsi3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIMTYIOW M YacTOTOM
KosieOaHui.

HccnenoBaHne  CBOMCTB — 3JIEKTPOMAarHUTHBIX — BOJH:  OTPAXKEHHE, IPEIOMIICHHUE,
noJsipu3aIus, Tudpakius, UHTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHHUE CBETA B OJTHOPOJIHOM cperie.
JIyud cBeta. ToueuHbIli HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl OTpakeHMsI cBeTa. [locTpoeHne H300pakeHUIl B IMIOCKOM
3epKaje.

[Ipenomnenue cBera. 3aKOHBI TPEIOMJICHHUS CBeTa. AOCOMIOTHBIA  ITOKa3aTellb
npenomienus. IlonmHoe BHyTpeHHee orpaxeHue. IIpenenbHbI yroa IIOJHOIO BHYTPEHHEIO
OTpakKEHUSI.

Hucnepcus ceera. ClnoxxHbli coctaB Oenoro ceera. L{Ber.



CoOuparoiie M pacceuBaroniye JUH3bL. ToHKasg nuH3a. DOKycHOE paccTOsiHHE U
ONTHYECKas CHJIa TOHKOH JInH3bI. [locTpoenne n3o0pakeHuii B COOMPAIOIINX U PACCEHBAOIINX
nuH3ax. PopMylia TOHKOH JIMH3BL. Y BEIMYECHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BomaoBas ontuka. Wuatepdepenmus cBera. KorepeHTHbIE WCTOYHHKHU. Y CIIOBUS
HaOI0/IEHUSI MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHHE OT JABYX CHH(DA3HBIX
KOT'€pEHTHBIX UCTOYHUKOB.

Hudpakus cBera. J[udpakuumonnas pemérka. YciioBue HaONIOAEHUS TIaBHBIX
MaKCHMYMOB IpH MaJICHUHU MOHOXPOMAaTHYECKOT0 CBETA HA AU(PPAKLIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckne yCTpoWCTBa M MPAKTHMUECKOE NPHUMEHEHHE: OuKM, Jymna, ¢oroamnmnapar,
MPOSKIMOHHBIA ammapar, MHUKPOCKOI, TEJIEeCKOMN, BOJIOKOHHAS ONTHKa, AudpakiroHHas
pemeETKa, ONSTPOUST.

Llemoncmpayuu

[IpsamonuHeitHOe pacnpoCTpaHEHUE, OTpPaKE€HHWE U MpeToMiieHuEe cBeTta. OnTuyeckue
pUOOPHI.

[TonnHOEe BHyTpeHHEe oTpakeHne. MoJenb CBETOBOIA.

HccnenoBanue cBoiicTB N300paXeHUN B TMH3AX.

Mopenu MUKpOCKOIIa, TeIeCKona.

Habnronenue narepdepeHnu cera.

Habmtonenue nudpakuuu ceera.

Hab6mronenue nucnepcnn cBera.

[TonydeHune ciekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yenue ciekTpa ¢ mMOMOMIbIO TU(PAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBeTa.

Yuenuueckuii sxkcnepumenm, nabopamopHule pabomol

N3mepenue nokasarens NpeaoMIIeHUS CTEKIIA.

WccnenoBanue cBONCTB N300paKeHU B JTMH32X.

Hab6mronenue aucnepeun cBera.

Pa3nen 3. OcHOBBI cielIHAIbLHOW TEOPHH OTHOCUTETbHOCTH
I'panuipl MPUMEHMMOCTH KIJIACCHYECKOW MeXaHUKHU. IlocTynaTel cnenuaibHOM TEOpUuU
OTHOCUTEIBHOCTH: HWHBApPUAHTHOCTh MOJAYJS CKOPOCTM CBETa B BaKyyme, NPUHLIUII
OTHOCHUTEIBLHOCTU DUHIITENHA.
OTHOCHUTEIBHOCTh OHOBPEMEHHOCTHU. 3aMEAJIEHUE BPEMEHH U COKPALICHUE JJIUHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIBL.
CBs13b Macchl C SHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTUIbl. DHEPIHUs MOKOS.

Pa3nen 4. KBantoBas ¢pusuka
Tema 1. Dnemenmol KGAHM0B0I ONMUKU
®otonsl. Popmyna I[lnanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTOW. DHEPrHUs U UMIYIIbC
(dhotoHa.
Otkpeitie u wuccnenoBanue ¢orodpdekra. Ombitel A. I. CromeroBa. 3aKOHBI
¢doroapdekra. Ypapaenue DitHiuTeitHa aus porordexra. «KpacHas rpanuna» gorospdexra.
Hasnenue ceera. Onpite [1. H. JIebenena.
XHUMHUYECKOE JEHCTBUE CBETA.



TexHudyeckre YCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (OTONATUHK,
coJTHeYHasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotorh(PexT Ha YyCTAaHOBKE C IIMHKOBOM TITACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTo3ddekra.
CBeToauon.

Conneynas Oartapest.
Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -dactwil. [lnanerapras
Mozenb atoMa. [locrynarel bopa. U3nyuenue u morsomienre GOTOHOB MPHU MEpPEexXo/ie aToMa C
OJTHOTO YpPOBHs HHEpruM Ha napyrol. Bunpl crnextpoB. CHekTp ypOBHEW SHEpPruu aroma
BOZOpOAA.

BosHoBbie cBoiicTBa yactull. Bonuel ne bpoitns. KoprnyckyasipHO-BOJIHOBOM 1yalu3M.

CHoHTaHHOE U BBIHYKJEHHOE U31yUYECHHE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(crekTpocKoI), J1azep, KBaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monenb onsita Pezepdopna.

Ornpenenenue JIMHBI BOJIHBI Ja3epa.

Habuntoienue nuHenvaTbIX CeKTPOB U3JTy4EHUS.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Habmtonenue nuHeiyaToro cekrpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  JOKa3bIBAIOIIME  CIOKHOCTh CTpOECHHSA  sjpa. OTtkpeITHE
paauoaktuBHOCTU. OmbITH Pesepdopaa mo onpenenennio coctaBa paaloakKTUBHOIO U3TyYEHUSI.
CaoiicTBa anba-, 6era-, raMMa-u3IydeHus. BiusHue paqnoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkppiTHe TpoTOHAa M HeWtpoHa. Hyxionnas mognens sngpa ['eitzenbepra—lBaneHko.
3apsan siagpa. MaccoBoe uncio siapa. M3otomnsl.

Anbda-pacnan. DJIeKTpOHHBIA U MO3UTPOHHBIA OeTa-pacnan. ['amma-uznydenue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus cBs3M HYKJIOHOB B sijipe. SaepHble cuibl. JledexT Maccel sapa.

Snepubie peakunu. JleneHue u CUHTES A1IEp.

Snepubiii  peakrop. Tepmosiaepubiii cunte3. IlpoGneMbl M HEPCHEKTHBBI  SACPHOM
SHEPIreTUKU. DKOJIOTMYECKUE ACTIEKTHI A1I€PHON SJHEPTETUKH.

OnemeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

MeTto/b1 HAOMIOIEHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHBIE B3aUMOACHCTBH. ENMHCTBO (U3NYECKON KapTHHBI MUPA.

TexHnveckue ycTpoicTBa M MpPaKTHYECKOE MPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aToMHasi 6oMoa.

Jlemoncmpayuu

Cu€TYrK HOHU3UPYIONTUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HccnenoBanne TpekoB yacTuil (1o roToBbIM (pororpadusim).

Pa3nen 5. J1eMeHTHI aCTPOHOMHUM U ACTPOPU3UKHU



Ortanbl  pa3BUTHS  acTpoHOMHUU. [lpukimagHoe U MHPOBO33PEHUECKOE 3HAUCHHE
ACTPOHOMMUMU.

Bun 3B€3aHoro Heba. Co3Be3nus, ipKue 3BE3/IbI, MIAHETHI, HX BUIUMOE JIBIKECHUE.

ConnedHas cucrema.

Connue. ConneuHass akTuBHOCTh. Mcrounuk sHeprum ConHua M 3BE31M. 3BE3MBI, UX
OCHOBHBIE XapPAaKTEPUCTUKHU. JlMarpamma «CHEKTpPaJIbHBIA KIACC — CBETHUMOCTBY». 3BE3IbI
[JIaBHOM T10CJIEIOBATEIbHOCTU. 3aBUCHMOCTh «Macca — CBETUMOCTb» Ul 3BE3] TJIaBHOM
MOCJIeI0BaTebHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoOBpeMEHHbIE NPEACTABICHUS O
MIPOUCXOXKIEHNHU U 3Boonnu ConHIa 1 3BE3]1. DTarbl )KU3HU 3BE3I.

Muieunsiii [1yts — nHama ["anaktuka. [lonoxxenue n neuxxenne Connua B ['anaktuke. Tumbl
rajakTuk. Paguoranaktuku u kBa3zapsl. UEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoil. 3axkon XaO6ma. Pasberanue ramaktuk. Teopus
bonbioro B3peiBa. PeTMKTOBOE M3ITyUEHHE.

MacmtabHast ctpykTypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

Habmroienust HeBOOPYEHHBIM TJIa30M C UCMHOIb30BaHUEM KOMITBIOTEPHBIX MPUIOKEHUN
JUI OTIpe/IeNICHUS MOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3Us
CeBepHOro noxymapus 1 sipkue 3BE3/bl.

Hab6mtonenus B reneckon Jlynsl, mianer, Mneunoro Ilyru.

O0o0maromnee noBTOpeHue

Ponp ¢usmkn w acTpoHOMHH B DKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIBHONW |
ITUYECKON cdepax HesATEIBHOCTH 4YelOBEKa, pOJb W MeCTO (U3UKH W AacCTPOHOMHUH B
COBPEMECHHOW HAy4yHOW KapTHHE MHpa, poib (u3nyeckoi Teopurd B (HOPMUPOBAHUH
MpeCTaBICHUN 0 (prU3MUEcKOl KapTUHE MHUpPa, MECTO (PU3NUECKOM KapTHHBI MHpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHble CBSI3U

N3ydyenne xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIsSeTcs ¢ y4€TOM
COJIEPIKATEIIBHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OHWOJIOTHH, XHUMUH,
reorpauu U TEXHOJIOTHUH.

Meoswcnpeomemnuvle nonsimusl, CBSI3aHHbIE C W3YYEHHMEM METOJOB HAyYHOrO MO3HAHMS:
SBJICHWE, HAy4YHbIH (akT, rumores3a, (Qu3nMyeckas BETUYMHA, 3aKOH, TEOpHs, HaOIr0JeHHE,
JKCIIEPUMEHT, MOAEIIMPOBAHUE, MOJIEIb, U3MEPEHNE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHUH, TPUTOHOMETPHUYECKUE (YHKLUU: CHHYC,
KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI U HX
MPOEKIIMA HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOM3BOIHBIC AJIEMEHTAPHBIX (YHKIUH,
MIPU3HAKU MTOI00MS TPEYTOIBHUKOB, OMpe/IeNIeHNe TUIOMIAIU TUIOCKUX GUryp u o0béMa Te.

buonocus: »nekrpuueckue SBICHUS B KUBOW NPUPOJE, KoieOaTesbHbIE BUKEHHUS B
KUBOM MPUPOJIC, ONTUYECKUE SIBJICHUS B JKUBOW MPUPONE, NEHCTBHE pAJMalUM Ha JKUBBIC
OpPTaHU3MBI.

Xumus: CTpoeHHWE aTOMOB M MOJIEKYJ, KpUCTaJUIMYecKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAUINYECKON PEIIETKH, CIIEKTPAJIbHBIN aHaIH3.

l'eocpaghus: MarHuTHBIC TONIOCA 3€MIIM, 3aJIe)KH MarHUTHBIX pyl, POTOChEMKA 3eMHOI
IMOBEPXHOCTH, IPEICKA3aHNUE 3EMIIETPSICEHMII.

Texnonozus: MTUHUM DJIEKTPOIIEpENad, T€HEPATOp MEPEMEHHOIO TOKA, AJIEKTPOJABHUIaTENb,
WHIYKIIMOHHAs T[e4yb, pajaap, paJuonpuéMHUK, TEIeBU30p, aHTeHHa, TeiedoH, CBU-neus,
MIPOEKLMOHHBIN annapar, BOJIOKOHHAs ONTHKA, COJIHEYHAas OaTapes.



IINTAHUPYEMBIE PE3YJbTATBI OCBOEHHUA NPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

OcBoenne ydeOHoro mpeamera «®Pu3uka» Ha ypOBHE CpeAHEro oOmero oOpa3oBaHUs
(6a30BBII  ypOBEHB) MOMKHO  OOECHEYHUTh  JOCTHIKEHHE  CICAYIOUIMX  JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U ITPEAMETHBIX 06pa3OBaTeJ'IBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIm4HOCTHBIE pe3yJibTaThl OCBOEHUSI ydyeOHoro mnpeamera «Dusmka» IOIKHBI OTpa)kaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBAThCA C(HOPMHUPOBAHHON BHYTpEHHEH
NO3ULMEH JHMYHOCTH, CHUCTEMOH IEHHOCTHBIX OpHUEHTAlUH, MO3UTUBHBIX BHYTPEHHUX
yOSKIEHHA, COOTBETCTBYIOIIUX TPAJUIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO  OOIIecTBa,
pacuMpeHye XKU3HEHHOTO OINbITa U OIbITA AEATENIbHOCTH B IPOLECCe pean3alliid OCHOBHBIX
HaTpaBJICHUH BOCITUTATENBHON JACATEIHHOCTH, B TOM YHCIIC B YACTH:

1) rpamaaHCcKOro BOCIUTAHMS:

chOPMUPOBAHHOCTh  TIPAXAAHCKOW TMO3MIIMH  OOydaromerocs KakKk aKTHUBHOTO U
OTBETCTBEHHOT0 4JIeHa POCCHIICKOro 00IIeCTBa;

OPUHIATHE TPAJUIIMOHHBIX OOILIEYEIOBEUECKUX T'YMAaHHUCTHUYECKUX U JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTENbHOCTh B HHTEpecax TIpakIaHCKOro OOIlecTBa,
y4acTBOBAaTh B CAMOYIIPABJICHUU B 00pPa30BaTEIbHON OpraHNU3allny;

yMEHHE B3aWMOJICHCTBOBATh C COLMAJIbHBIMM HMHCTUTYTAMH B COOTBETCTBHM C HX
(YHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTh K T'YMaHUTapHOW U BOJOHTEPCKOM NEeSITETbHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHUS

c(OpPMHUPOBAHHOCTH POCCUNCKOM T'pakJaHCKON MJIEHTHYHOCTH, TaTPUOTH3MA;

[IEHHOCTHOE OTHOLIEHHE K TOCYAapCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCUUCKHUX
y4E€HBIX B 00J1aCTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(OpMHPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOT O TIOBE/ICHUS;

CIIOCOOHOCTH OLIEHHWBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPHEHTUPYSCh
Ha MOpaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCIIE B JIEATEILHOCTH YUEHOTO;

OCO3HAHHUE JIMYHOT' O BKJIaJ]a B TOCTPOSHHUE YCTOWYMBOIO Oy YILEro;

4) 3¢TeTHYeCKOro BOCIIMTAHMSA:

JCTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYas 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
(hbu3mYeCcKoil HayKe;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3lIuyHbiM cdepam NpoPecCUOHAIbHON AeATEeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHWKOW, yMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodecCuu U peain30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIJIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO W caMOOOPa30BaHHIO B 00JaCTH (DM3HWKHU Ha
NPOTSKEHUU BCEH KU3HU;

6) IKOJIOrHYECKOT0 BOCTTUTAHUS:

c(OPMHUPOBAHHOCTh DKOJOTMUYECKOW KYJIBTYphl, OCO3HAHUE TJI00aJbHOrO XapakTepa
9KOJIOTUYECKUX MPOOIIEM;



IUTAHUPOBAHME M OCYIIECTBICHUE NEMCTBHI B OKpYKaOLIEH Cpele Ha OCHOBE 3HAHMS
1IeJIed YCTOMYMBOIO pa3BUTHS YEIOBEUYECTBRA;

pacIIMpeHHe OIbITa JEATENbHOCTH JKOJIOTMYECKOH HalpaBIE€HHOCTH Ha OCHOBE
MMEIOLIUXCS 3HAHUM 110 PU3UKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BuUTHs PU3HMUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOU NEeATeNbHOCTH, TOTOBHOCTh B MpoOLecce U3yueHUs (PU3UKU
OCYILIECTBIIATh MPOEKTHYIO U UCCIIEIOBATENbCKYIO JEATENbHOCTh NHAUBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIBTATBI

IHo3naBaTebHBIC YHMBEPCAJIbHbIE Y4eOHbIEe 1eHCTBUS
ba3oBble Jiornueckue aeicTBUA:

CaMOCTOSTENHHO (HOPMYIHUPOBATh U aKTyalM3UPOBaTh MPOOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENENATh LENH IeATEIbHOCTH, 3aJ]aBaTh apaMeTPhl U KPUTEPUU UX TOCTHKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B paCCMaTPUBAEMbIX (PU3MUECKHX SBICHUSIX;

pa3pabaThIBaTh TUTAH PEHICHUS TIPOOJIEMBI C YIETOM aHAIIM3a UMEIOIIUXCS MaTePHAbHBIX
Y HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTb, OLICHUBATH COOTBETCTBUE PE3YJbTATOB IIEIISIM,
OLICHUBATh PUCKU IOCIIEICTBUI 1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOJNHATH pa0OTy B YCIOBUAX PEATbHOr0, BHUPTYAIBHOTO |
KOMOMHHPOBAHHOT'O B3aMMOJICHCTBHS;

pPa3BUBATh KPEATUBHOE MBIIICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3zoBble ucciieoBaTe/IbCKHE AeHCTBUSA

BJIQJIETh HAyYHOW TEPMHUHOJIOTHEH, KIIOUYEBBIMU MOHATUSMU M METOAaMHU (U3MUYECKOU
HayKU;

BJIQJIETh HaBbIKAaMHM Y4eOHO-MCCIIEI0BATENbCKOW W MPOEKTHOM NEATENbHOCTH B O0JIACTH
(hu3HUKYN, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJOB PEIICHUS 3a/1a4
(bu3nUecKoro cogepKaHus, MIPUMEHEHHUIO Pa3TNYHBIX METOI0B MO3HAHUS;

BIIAJICTh BHJAMU JCSITEIBHOCTU IO IOJYYEHHIO HOBOI'O 3HAHHUS, €r0 WHTEpIpETalluH,
MpeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3NMYHBIX YYEOHBIX CHUTyallMsiX, B TOM YHCIE MpH
CO3JIaHUU Y4EOHBIX TPOECKTOB B 00JaCTH (UBHKH;

BBISIBJIATh [PUYMHHO-CJICJICTBEHHbIE CBA3M W aKTYaJIM3UpOBATh 3a/ady, BBIIIBUTATh
TUTIOTE3y €€ peIleHUs, HaXOAWTh apryMEHTHl ISl JIOKa3aTelbCTBA CBOWX YTBEP KICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEIICHHUS;

AQHAIM3MPOBATh IIOJIyYEHHBbIE B XOJE€ PEIICHUS 3aJa4d  PE3yJbTaTbl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, TPOrHO3UPOBATh N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (QOPMYIHUPOBATH COOCTBEHHBIC 33/la4yd B O0pa30BaTEIbHOW JIESATEIBHOCTH, B
TOM YHCIIC TIPH U3yICHUH (DU3UKH;

JaBaTh OLEHKY HOBBIM CUTYAIIUsIM, OIICHUBATh MPUOOPETEHHBIN OMBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIACTh )KU3HEICATEIHLHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, MPEIaraTb OPUTMHAIBHBIC TTOIXO/IbI M PEIICHUS;

CTaBUTH MPOOIEMBI U 33/1a4H, TOMYCKAIOIINE allbTePHATUBHBIC PEIICHUSI.

PabGora ¢ undopmaumeii:



BJaJ€Th HABBIKAMH NONY4eHHUs MH(opManuu (U3NUECKOro COAEp)KaHUS U3 MCTOYHHKOB
pPa3sHBIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAIW3, CHCTEMAaTU3alUul0 U
MHTEpIpEeTanio HH(OPMALIUN PA3TUYHBIX BUIOB U (OPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh NH(OPMALIHH;

UCTIOJIb30BaTh CpeACTBa HWH(POPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJIOTMHA B
pelIeHNM KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3AaLlMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, pecypcocOepeKeHHs, PaBOBBIX U
THUYECKUX HOPM, HOPM MH(OPMALIMOHHOM 0€3011aCHOCTH;

CO3/IaBaTh TEKCTHl (PU3UYECKOTO CONEpKAHWA B PA3IUYHBIX QopMmarax ¢ y4ETom
HazHaueHUs HMHGPOpPMALMM U LEJNEeBOM ayAuTOpUH, BBIOMpas ONTHUMAJIbHYIO (QopMmy
MIPE/ICTaBICHUS U BU3yaIH3aI[iH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

OCYIIECTBIISATH OOILIIEHNE Ha YPOKaxX (PU3UKU U BO BHEYPOUHOM JESITEIHHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOH(PIUKTHBIX CUTYAllUi U CMSATYaTh KOH(DIUKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUS C HCIOIb30BAHHEM SI3BIKOBBIX
CPEICTB;

MMOHMMATh U UCMOIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIAUBUAYAIbHON padoTHI;

BBIOMpPATh TEMAaTHUKy U METOJbl COBMECTHBIX ACHUCTBUI C Y4ETOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0r0 YiIeHa KOJJIEKTUBA;

OPUHMMATh L€IM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTh M KOOPAMHHPOBATH
JNEUCTBUS MO €€ JOCTHXKEHMIO: COCTaBJIATH IUIaH JEHCTBUM, pPACIPENENATh POJIU C Yy4ETOM
MHEHHI yYaCTHUKOB, 0OCYXIaTh pe3yJIbTaThl COBMECTHOIH paboTHhI;

OLIEHMBATh KA4€CTBO CBOETO BKJIAJa M KaXKJIOr0 Y4aCTHHKA KOMaH/bI B OOIIMI pe3yabTaT
10 pa3paboTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE NMPOEKTHI, OLUEHUBATh MJIEU C TMO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TOBEJEHUE B PA3JIMYHBIX CUTYaLHMsX,
MIPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHble yHUBeEpPcAIbHbIE yYeOHbIE JeiicTBUS
Camoopranusanus:
CaMOCTOSITENTFHO OCYILECTBIISATh MO3HABATENBHYIO AEATEIHHOCTH B 00MACTH (U3MKU U
ACTPOHOMUH, BBISIBJISTH MTPOOJIEMBI, CTaBUTh U ()OPMYIIMPOBATH COOCTBEHHEIC 3a/1a4H;
CaMOCTOSITENIbHO COCTaBIISITh IJIAaH PEIICHHUS PACYETHBIX M KA4eCTBEHHBIX 3a/ay, IJIaH
BEITIOJIHEHUSI MPAKTHYECKOH paboThl ¢ y4ETOM HMMEIONIMXCS PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEIIIOYTECHHUI;
JTaBaTh OLIEHKY HOBBIM CUTYAIlUsIM;
paciupsaTh paMKi y4eOHOT0 ITpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUTEHUI;
JieNiaTh OCO3HAHHBIM BHIOOpP, apryMEHTHUPOBATH €ro, Oparh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHHBATh MPHUOOPETEHHBII OIIBIT;
criocobcTBOBaTh (DOPMUPOBAHHMIO ¥ TIPOSIBJICHHIO JpyIUIIMU B o0nacth  (DHU3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTH, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJIeTh HaBBIKAMU [TO3HABATEIBHON peIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
Y MBICJIUTENBHBIX IIPOIECCOB, UX PE3YAbTATOB U OCHOBAHUI;

UCTIOJIB30BaTh MPUEMBI peIICKCHH JUTS OLICHKH CUTYAIMH, BEIOOpAa BEPHOTO PEIICHUS;

YMETb OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS M0 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI M ApIYMEHTBI JPYTUX IPU aHAINU3€E PE3YJIbTaTOB JEATEIbHOCTH;

NPUHUMATD ce0sl, MOHUMasl CBOM HEJIOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U ApI'YMEHTBI APYTUX MPU aHAJIN3€E PE3YIbTATOB JESATEbHOCTH;

IpHU3HABaTh CBOE MPABO U MPABO IPYTUX HA OIMIMOKH.

B npouecce noctuxkeHus INYHOCTHBIX PE3yIbTATOB OCBOCHUS NMPOrpaMMBbl 10 pusmke ass
YPOBHS CpeAHEro oouiero o0pa3oBaHusl y 00y4arOIIMXCs COBEPLICHCTBYETCS 3MOIMOHAIBHBIN
WHTEJUIEKT, MPEANonaralouuil chpopMUpOBaHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIMOHAILHOE COCTOSHUE,
BHJICTh HAMPABIICHUSI Pa3BUTHs COOCTBEHHON AMOIMOHAILHON c(hephl, ObITh YBEpEHHBIM B ce0e;

CaMOpeTyJINPOBaHMUSI, BKJIIOYAIOIIETO CaMOKOHTPOJb, YMEHHE PUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTH aJalTHPOBATHCS K SMOIMOHAIBHBIM
WU3MEHEHUSAM U IPOSIBISATH THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBALUM, BKIIOYAIONIEH CTpeMJIEHHWE K JOCTIDKEHHUIO IIeNId U YCIexy,
ONTUMU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHMMATh SMOLIMOHAIBHOE COCTOSIHHE JPYTHUX,
YUUTBIBATh €0 MPHU OCYIIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIEPEKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKIIOYAIONINX CIOCOOHOCTh BBICTPAUBATh OTHOLICHHS C APYTHMMHU
JTIOAbMHU, 3a00TUTHCS, IPOSABIISATH HHTEPEC U pa3peliaTh KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

K xonny oOyuenus B 10 ki1acce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxaTh COOPMHPOBAHHOCTh Y O0YUAIOIIMXCS YMEHHM:

JEMOHCTPUPOBATh HAa MPUMEPAX POIb U MECTO (U3UKH B (OPMHUPOBAHUU COBPEMEHHOMN
HAYyYHON KapTUHBI MHUPA, B PA3BUTHUU COBPEMEHHOW TEXHHKHW U TE€XHOJIOTMH, B MPAKTUYECKOU
JeATSIBbHOCTH JTIOJICH;

YUUTBHIBATh TPAHUIIBl MPUMEHEHHS] H3YYECHHBIX (PU3NYECKUX MOeNel: MarephaibHas
TOYKA, MHEPIMAIbHAS CHCTEMa OTCUéTa, aOCONMIOTHO TBEPIOE TENO, WUIICATBHBIN Ta3, MOIETH
CTPOEHHUSI Ta30B, KUJAKOCTEH M TBEPABIX TENl, TOUECUHBIN AJIEKTPUUECKUHN 3aps] NP pelICHUU
(dbuzmveckux 3a1ay;

pacro3HaBaTh (U3MUYECKUE SBJICHHS (MIPOIECChl) U OOBSACHATH UX HA OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA M JJICKTPOJUHAMUKH:
paBHOMEpPHOE U PaBHOYCKOPEHHOE TMPSMOIMHEHHOE [BIKEHUE, CBOOOJHOE TMaJcHHE Ted,
JIBIDKEHUE TI0 OKPYKHOCTH, WHEpUHs, B3amMojeicTBue Ten, nuddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHE >KUIKOCTEH M TBEPABIX Tell, M3MEHEHHEe o0bEéMa Tea HpU HarpeBaHUU
(oxJaxkIeHUH ), TEIJIOBOE paBHOBECHE, MCIIApEHUEe, KOHJIEH AU, IIaBJIeHHe, KPUCTAJUTH3aIus,
KHUIIEHUE, BJIAXXHOCTh BO3/1yXa, MOBBIIICHUE JABJICHHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCyJle, CBsI3b MEXAY IlapaMeTpamMH COCTOSHHMS Ta3a B HM30Ipolieccax, 3JIEKTpHU3alus Ted,
B3aUMOJICHCTBUE 3aPs/10B;



OIUCHIBaTh MEXAHMUYECKOE IBM)KEHHUE, UCIOJb3Ys (U3UUYECKUE BEIMYMHBI: KOOpIHMHATA,
MyTh, MEpPEMEIIEHNE, CKOPOCTh, YCKOpPEHHE, Macca Tella, CHila, UMIYJIbC Tella, KMHEeTU4YecKas
SHEprus, MOTEHIMaJbHas SHEPrusi, MeXaHudeckas paboTa, MeXaHMYECKass MOIIHOCTb;, IMpHU
OMKCAaHUU TPaBWIBHO TPaKTOBaThb (UIMYECKUN CMBICT HCIOJNBb3YyEMbIX BEJIWYUH, UX
0003HAaYCHUS M €WHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUUHY
C IpYrMMH BETMYHMHAMU;

OINKCHIBAaTh HM3YyYEHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIE SIBJICHUS, HCIOIB3YS
(¢u3nueckue BeJIMYMHBI: JaBlEHHWE Ta3a, TeMmIlepaTypa, CpeAHssl KUHETHYecKas SHEpTus
XaOTHYECKOr'0 JBUKEHMSI MOJEKYJ, CpEAHEKBaJIpaTHUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHl, BHYTPEHHSAS HEprus, padora raza, Kod((UIHUEHT MOJIE3HOrO JCHCTBUS TEIIOBOTO
JBUTATENIS; IPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICT UCIIOIb3YEMbBIX BEJIUYUH,
uxX O0O3HAa4YeHHMs M EAMHUIBL, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JaHHYIO (UIUUYECKYIO
BEJIMYMHY C JPYTUMHU BETUUMHAM;

OIKCHIBaTh W3YYECHHBIE AJIEKTPUUYECKUE CBOMCTBA BEIIECTBA M AJIEKTPUUYECKHE SIBJICHUS
(mpouecchl), UCHONb3ysl GU3NYECKUE BEIMYUHBL: AJIEKTPUUYECKUM 3apsll, dJIEKTPHUECKoe IMoIe,
HanpspKEHHOCTh  TOJIsl, MOTEHLMAJ, pPAa3sHOCTh MOTEHUMAIOB; IPU OINUCAHUU IPaBUIBHO
TPaKTOBAaTh (PU3UUYECKUI CMBICI HCIONB3YEMBbIX BEIUYMH, WX OOO3HAYeHHsS M EIAWHUIIBIL;
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIUYHHY C JPYTUMH BETHUYUHAMU;

aHAIM3UPOBATh (PU3UYECKHE MPOLIECCHl U SBICHUS, HCIONb3Yys (PU3UUYECKUE 3aKOHBI U
MPUHIMIBL 3aKOH BcemupHoro tsaroreHus, |, |l u |1l 3akonsr HpioTOHA, 3aKOH coxpaHeHus
MEXaHUYECKOM SHEPruu, 3aKOH COXpPaHEHMsI UMITYJIbCA, IPUHLIUI CYNEPIIO3ULIUN CUJI, IPUHLUIT
paBHOIpaBUsl MHEPLHUATIBHBIX CUCTEM OTCUETA, MOJIEKYJISIPHO-KUHETUYECKYIO TEOPUIO CTPOEHUS
BELIECTBA, 'a30BbIE 3aKOHBI, CBS3b CPEIHEH KHHETUYECKONM 3HEPTUMU TEIUIOBOIO JIBUIKEHUS
MOJIEKYJI C aOCONIFOTHOM TeMIlepaTypoH, MEpBBIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUUYECKOr0 3apsija, 3akoH KynoHa, mMpW 3TOM pa3nuyarh CIOBECHYIO (DOPMYITHUPOBKY
3aKOHa, ero MaTeMaTU4YeCKOe BbIpaKEHUE U YCIIOBUS (TPaHUIIbl, 00JIACTH) MPUMEHUM OCTH;

OOBSICHATH OCHOBHBIE TPUHIIUIIBI JEHCTBUS MallliH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nuuaTh yCIOBUA UX 0€30MacHOr0 UCIOIB30BAHUS B TOBCEIHEBHOM KU3HU;

BBIMOJNHATh SKCIIEPUMEHTHI 10 MCCIEAOBAHUIO (PU3MUECKUX SBICHUM U TMPOLIECCOB C
UCTIONB30BaHUEM TPSMBIX W KOCBEHHBIX H3MEpPEHUH, Mpu 3ToM  (HOPMYIHPOBATH
npobiemy/3ajady W TUIOTE3y Y4eOHOro DOKCIEepHUMEHTa, COOMpaTh YCTaHOBKY W3
MPEUIOKEHHOT0 000PYA0BaHUS, TPOBOIUTH OMBIT U (POPMYIUPOBATH BHIBOJBI;

OCYILIECTBIISITh MPSMbIE UM KOCBEHHbIE H3MEpEHHs (U3MUECKUX BEIUYHH, IPU ITOM
BBIOMPATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUs M MCIOJIb30BATh HM3BECTHBIE METOJbl OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBATh 3aBHCHMOCTH MEXAY (U3NYECKUMH BEJIHMYMHAMU C HCIOJIb30BaHUEM
MPSMBIX HM3MEPEHUi, MPH 3TOM KOHCTPYHPOBAaTh YCTaHOBKY, (UKCHPOBATh pE3YIbTATh
MOJTYYCHHOW 3aBHCUMOCTH (DM3MYECKHX BEIWYMH B BUJE TaOnHIl U rpaduKOB, J1€IaTh BHIBOIBI
0 pe3yNbTaTaM HCCIeIOBaHNUS;

coOmoaTh MpaBWiia 0€30MAacCHOr0 TpyAa MpH MPOBEIEHUU HCCIEJOBAHUNM B paMKax
y4eOHOro HKCHEpUMEHTa, Y4eOHO-HCCIeI0BaTeIbCKOW M  MPOEKTHOH JeATETbHOCTH C
WCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U JIAOOpaTOPHOI0 000pYA0BaHUS;

pemiaTh pacy€THble 3aJaud C SBHO 33JaHHOW (PU3MUECKOHM MOJENbIO, HCIIONb3Ys
(u3nyeckue 3aKOHbI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3a/layll BHIOMpATh (PU3UUECKYIO
MOJIeNIb, BBIACHATh (PU3NUECKUE BEIUYMHBI M (OPMYIIBI, HEOOXOOUMBbIE sl €€ pelieHws,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIYYEHHOTO 3HAaUeHUSI (PU3NUECKON BEIHUNHBI,



pelars KayeCTBEHHBIE 33Jaul: BHICTPAUBATh JIOTMUECKH HENPOTUBOPEUYMBYIO LIEMOYKY
paccyXJAeHU ¢ OMOpOoil Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBIICHUS;

UCIONB30BaTh IPH pPEUICHUH Yy4eOHBIX 3aJad COBPEMEHHbIE HH(OpMAIMOHHBIE
TEXHOJIOTMM Ui TOMCKA, CTPYKTYpPUPOBAHMs, WHTEPIPETAlMM U MPEICTaBICHUS Yy4eOHOU U
HAyYHO-TIOMYJISIPHOW HMH(OpMAIUHM, TOJTYYCHHOW W3 Pa3IHYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMAILIUIO;

IPUBOJUTH MPUMEPHI BKJIAJIa POCCUMCKUX U 3apyOE€KHBIX YUEHBIX-(DU3MKOB B pa3BUTHE
HaykH, 00bsSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 10 (HU3MKE B TOBCEJHEBHOM JKU3HU  JUIS
obecrieueHust 6€30MaCHOCTH MPU OOPALIEHUH ¢ TPUOOPAMU U TEXHUYECKHUMH YCTPONCTBAMH, IS
COXPAHEHHS 3/I0POBBS M COOJIO/IEHUSI HOPM DKOJIOTHYECKOr0 MOBEACHUS B OKpY Karollel cpee;

paboTaTh B IpyIIE C BHITOIHEHUEM PA3IMUHBIX COLIUAIBHBIX POJIeH, IUIAaHUPOBATh paboTy
IPYNNbl, palMOHAIBHO pachpefessTh OOf3aHHOCTH U IJIaHUPOBaTh JESATENIbHOCTh B
HECTaHJAPTHBIX CUTYyalMsIX, aJeKBaTHO OLIEHMBATh BKJIAJ KaKJ0TO M3 YYaCTHMKOB TPYIIIbI B
pelieHrne paccMaTpUBaeMoi MpOoOIEMBI.

11 KJIACC

K xoHmy obyuenus B 11 kijacce mpeaMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHUPOBAHHOCTD y O0YUAIOIINXCS YMCHUN:

JEMOHCTPHUPOBATh HA MPUMEPAX POIb U MECTO (PU3UKH B (OPMHUPOBAHUU COBPEMECHHOMN
HAayYHOM KapTHHBI MHPA, B PA3BUTUHU COBPEMEHHOW TEXHUKH W TEXHOJOTHH, B MPAKTHUYECKOM
NESITEITLHOCTH JTFOJICH, IIEJIOCTHOCT M €IMHCTBO (PU3UIECKON KAPTHHBI MUPA,

YUUTBHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3MYECKUX MOJACICH: TOYCUHBIN
ANIEKTPUUYECKUIA 3apsijl, JIyd CBETa, TOYCUHBIH HMCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7[pa TIPH PEeIIeHnN (PU3HUSCKUX 3a/1a4;

pacrio3HaBath (GU3MUECKHE SBICHHUS (TIPOIECCH) U OOBSICHATh WX HAa OCHOBE 3aKOHOB
JNIEKTPOIMHAMUKHA ¥ KBAaHTOBOW (DM3HMKU: IJIEKTPUUECKAs MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHUTHOE JICHCTBHSI TOKA, B3aWMOJICHCTBHE MAarHHUTOB, 3JICKTPOMArHUTHAs
WHIYKIHS, JCWCTBHE MAarHUTHOTO TIOJIsi HAa TPOBOAHMK C TOKOM W JABMKYIIUWCS 3apsi,
ANEKTPOMArHUTHBIE KOJI€OaHUS M BOJHBI, MPSIMOIUHEIHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, uwHTepdepeHnusa, audpaknus €W MONSIpU3ANUAS CBETa, JTUCIEPCHS CBETa,
tdoroanektpuueckuit a3 dexr (porodddext), cBeTOBOE AaBlIeHUE, BOBHUKHOBEHUE THHEHYaTOrO
CIIEKTpa aToMa BOJIOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAS PaIHOAKTUBHOCTH;

OIKCHIBAaTh M3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKUE, MArHUTHBIE, ONTUYECKUE,
ANEKTPHUYECKYIO MPOBOAMMOCTh Pa3IMYHBIX CPEI) M AJIEKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCTIONB3YSl (U3NYECKHME BEIMYMHBI: DJICKTPUUYSCKUMA 3apsij, CcuUja TOKa, DSIEKTPHUECKOe
HaNPsHKCHUE, JICKTPUIECKOE COMPOTUBIICHUE, PA3HOCTh TIOTCHIIMAIOB, JICKTPOIBUXKYINAs CUIIA,
paboTta TOKa, WHAYKIMS MarHATHOTO TOjs, cwia Awmmepa, cuia JIopeHna, WHIyKTHBHOCTh
KaTyIIK{, SHEPTHs AJIEKTPHUYECKOr0 M MAarHUTHOrO TIOJEH, MEePHOA W YacToTa KoyueOaHWd B
KoJIeOaTeIbHOM KOHTYpE, 3apsj W CHjla TOKa B MPOIECCe TAPMOHUYECKUX DJICKTPOMATHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKAas Cuila JUH3bI, NPU OMUCAHUHU MPaBUIBHO
TPAKTOBAaTh (PH3UYECCKHIA CMBICIT HCIIOJNB3YEMbIX BEIWYMH, MX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (JOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMUYNHAMU;

OIMCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBIICHHS W TMPOIECCHI, HCIONB3Ys (U3NIECKHE
BEITMYHMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI M YaCTOTa CBETA, DHEPrUS U
uMnyinbc (OTOHA, TEPHOA TMoNypacraja, JHEPTus CBSI3W AaTOMHBIX sIJIEp, NPU OMHCAHUU
MPaBWJIBHO TPAKTOBATh (PU3NYCCKUN CMBICI HCIIONB3yeMbIX BEIMYWH, WX OOO3HAYCHUS U



€IMHUIIBI, YKa3bIBaTh (DOPMYIBI, CBSI3BIBAIOIIME TaHHYIO (U3MUYECKYIO BEIUYMHY C JIPYTHMH
BEJTMYMHAMU, BBIUUCIISITH 3HaUeHUE (U3NYECKON BETUUHHBI;

aHAIM3UPOBATh (PU3UYECKHE IMPOLECCH U SBICHUS, HCIONb3Yys (DU3MYECKHe 3aKOHBI H
NpUHLUIBL: 3ak0OH OMa, 3aKOHBI IIOCJIEAOBATENIBHOIO M MApaJyIeIbHOTO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3akOH 3JEKTPOMAarHWUTHOW HHAYKIMHU, 3aKOH
MPSIMOJIMHEMHOTO PacpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHHS
CBETa, ypaBHEHHWE OHWHIITEHHa I (GoTodPdeKTa, 3aKOH COXPAHEHHS SHEPTHH, 3aKOH
COXpaHEHUsI MMIIYJbCa, 3aKOH COXPAHEHUs »JJEKTPUUYECKOro 3apsia, 3aKOH COXPAHEHMS
MaccoBOI'0 4Mciia, MOCTyJaaThl bopa, 3aKOH pajnOakTUBHOrO pacmnajaa, HIpU 3TOM pas3iuyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE M YCIOBUS (TpPaHMIIbI,
o0J1acTi) MPUMEHUMOCTH;

OIpPEJENATh HAIPABIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJis MPOBOJHUKA C TOKOM,
cunbl Amniepa u cuiibl Jlopenna;

CTPOHTH U OMHCHIBATH N300paKeHUE, CO3/1aBaEMOE TNIOCKUM 3€PKAIIOM, TOHKOH JTHH30M;

BBIMOJHATh SKCIIEPUMEHTHI 10 HCCIEAOBAHUIO (PU3MUECKUX SBICHUM U TMPOLIECCOB C
WCIIONB30BAHUEM  TPSMBIX M KOCBEHHBIX HW3MEPEHH: TpH OITOM  (HOPMYJIHPOBATH
mpobieMy/3ajauy W TUIOTE3y Y4YeOHOro SKCIepUMEHTa, COOMpaTh YCTaHOBKY W3
MPEUIOKEHHOT0 000PYAOBaHUS, TPOBOIUTH OIBIT U (POPMYIIHPOBATH BHIBOJBI;

OCYILIECTBIISITh TMPSMbIE W KOCBEHHBIC H3MEpEHUs (U3MUECKUX BEIUYHH, TPU ITOM
BBIOMPATh ONTUMAJBHBINA CIOCO0 HM3MEPEHHS W HCIOJIB30BaTh HW3BECTHBIE METOJbI OLICHKH
MOIPEIIHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTU (DU3MUECKUX BEIHUMH C UCTOIb30BAHUEM MPSMBIX U3MEPEHUI:
MPU ATOM KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHPOBATH PE3YNbTAThl MOMYUYEHHOW 3aBHUCHUMOCTH
¢u3nueckux BeIWYMH B BHUAE Tabmul U TrpaduKoB, JedaTh BBIBOABI IO pe3yjbTaTaM
HCCIIEI0BAHMS;

coOmoaTh TMpaBWiIa 0€30MacHOro TpyAa MpH MPOBEIEHUWU HCCIENOBAHUNM B paMmKax
y4eOHOro JKCHEpUMEHTa, Y4eOHO-HCCIEeNIOBAaTeIbCKOW M  MPOEKTHOH JeATETBbHOCTH C
WCIOJb30BAaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JIaOOPaTOPHOT'0 000PYAOBAHUS;

pemarh pacy€THbIE 3aJayd C SBHO 3aJaHHOM (U3UYECKOW MOJIENBIO, HCIIONB3YS
(u3nueckre 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHallM3a YCIOBHS 3a/1a4ll BHIOMPATh (PU3UUECKYIO
MOJieb, BBIIENATH (U3NYECKHE BEIMYMHBI U (OpPMYJbl, HEOOXOIMMBIE s €€ pelieHus,
MIPOBOAMTH PACUETHI U OLIEHUBATH PEATbHOCTD MOMYYCHHOTO 3HAYEHUS (PU3NUESCKON BETUUHHEI;

peniaTh KayeCTBEHHbBIE 3aJa4yd: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUYUBYIO LEMOYKY
paccyXJACHUM ¢ OMOPOil Ha U3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SIBICHHUS,

UCIOJb30BaTh TMPU PpEUICHUH Y4eOHBIX 3a7ady COBpEMEHHble HH(OPMAIlMOHHbBIE
TEXHOJIOTHH JUISI TOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIIMN M TMPEICTABICHUS Y4eOHOUH U
HayYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOMYYEHHOW W3 Pa3IMYHbIX HCTOYHHKOB, KPUTHYECKH
aHAJIM3UPOBATh M10JIy4aEMYI0 HH(OPMAIUIO;

OOBSICHATH IPUHIIUIIBI IEHCTBUS MAIlIUH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3IUvaTh
YCIIOBHS MX O€30M1aCHOr0 UCIOJIb30BaHMsI B IOBCEHEBHON KHU3HU;

MPUBOJUTH MPUMEPHI BKJIAJIa POCCHICKUX U 3apYOEKHBIX YUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00bSCHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOIHIA;

WCIIONB30BaTh TEOPETHUECKHWE 3HAHMS 1O (U3UKE B TIOBCEAHEBHOW KH3HU IS
oOecrieueHust 6€30MaCHOCTH MPH 0OPAIEHNUH ¢ TPUOOPAMU U TEXHHYECKUMH YCTPOMUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI M COOIIOACHUSI HOPM HKOJIOTMYECKOr 0 MOBEICHHS B OKPYKAIOIIEH cpee;

paboTaTh B IpYIIE C BHITOJTHEHUEM PAa3IUNYHBIX COIMATBHBIX POJIEH, IIIAHUPOBATh paboTy
TPYIIBL, PAlMOHATIBHO pACHPENENATh O0S3aHHOCTH M IUIAHUPOBATH JESATEIBHOCTH B



HECTAaHJAPTHBIX CHUTYallUsX, aJCKBAaTHO OIICHMBATh BKJIAJ[ KaXKIOI'O0 M3 YYaCTHUKOB T'PYIIIBI B
peleHre paccMaTpUBAEMOH MPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne Kosan4yectBo yacos DJIeKTpPOHHbIe (LM (ppoBbIE)
n/n | HammeHnoBaHnue pa3genoB u TeM nporpammsl | Beero | Konrposbhbie | IIpakTuuekne o0pa3oBaTesIbHBIE Pecypchl
padoThI padoTbI
Paznea 1. DU3UKA U METO/Ibl HAYUHOI'O ITIO3HAHUSA
1.1 ®dusnka U METO/IbI HAYYHOT'O TTO3HAHUS 2 Bbubanoreka IOK https://m.edsoo.ru/7f41bf72
HWroro mo pazneny 2
Pasznen 2. MEXAHUKA
2.1 Kunemaruka 5 bu6muoreka I{OK https://m.edsoo.ru/7f41bf72
2.2 JlnHamuka 7 bubnuoreka I{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpAaHEHHUS B MEXaHUKE 6 1 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Hroro mo paznery 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
3.1 OCHOBBI MOJIEKYIAPHO-KMHETUUECKOU TEOpUU 9 1 bubnuoreka LIOK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOAMHAMUKH 10 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41bf72
33 | /\perarHbie cocTosnus semectsa. Gasosbie 5 Bubnuorexa LIOK https://m.edsoo.ru/7f41bf72
NePexo/Ibl
Hroro no pazneny 24
Paznen 4. JJIEKTPOJUHAMUKA
4.1 DIeKTpOCTaTHKA 10 1 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
4p | MlOCTOSHHBI dICKTpIECkHii TOK. Tokn b 12 1 1 BuGnnorexa LIOK https://m.edsoo.ru/7f41bf72
Pa3IMYHBIX Cpeaax
Hroro no pazneny 22
PeszepBHOE Bpems 2 1
OBIIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOI'PAMME




11 KIIACC

Ne Konn4yectBo yacos JJeKTpOHHBIE (HU(PPOBBIE)
n/n | HammeHnoBanme pa3genos u TeM nporpammsl | Beero | Konrposbhbie | IIpakTuuekne o0pa3oBaTe/IbHBIE pecypchl
padoTbI padoTbI
Pazgen 1. DJIEKTPOJIMHAMUKA
11 MariiTioe rose. JieKTpoMarHHTHas 11 1 3 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
WHTKIUS
Hroro no pazaeny 11
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexastiieckie i SIIeKTpOMArHHTHbe 9 1 bubmuoreka L{OK https://m.edsoo.ru/7f41c97c
KosieOaHus
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHHIE BOJIHBI ) 1 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
2.3 Onrtuka 10 3 bubmuoteka I{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24
Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH
3.1 OCHOBEI CTICIKATLHOM TEOpHH 4 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41c97c
OTHOCHTEIILHOCTH
Hroro no pazaeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBAHTOBOM OMTUKH 6 bu6muoreka I{OK https://m.edsoo.ru/7f41c97¢c
4.2 Crpoenue aroma 4 bubmuoreka LIOK https://m.edsoo.ru/7f41c97¢
4.3 ATOMHOE SIApO 5 bu6mmoreka I{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
Pazgen 5. 9JIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKHU
5.1 ‘ DJeMEeHTBl aCTPOHOMHUH U aCTPO(PU3UKH 7 1 bubnuoreka LIOK https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE TIOBTOPEHUE
6.1 ‘ Ob6o0m1aromee MOBTOPEHUE 4 bubmuoreka LIOK https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68 4 7

[TPOI'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KITACC

KoanuecTBo 4acoB

DJIeKTpOHHbIe NN (ppoBbIe

Ne o0pa3oBaTeJIbHbIEC PecypcChl
Tema ypoka
n/m KonTpoJbHblie IIpakTH4eckue
Bceero
padoThbI padoTsbI

®usznka — Hayka o npupojie. Hayunsie

1 YRa 0 HIpHpoe. Hayd 1 BuGmorexa LIOK https://m.edsoo.ru/ff0c32e2
METO/IbI TTO3HAHUS OKPYKAIOIIETO MUpa
Ponb u mecto ¢puszuku B hopMupoBaHUT

2 COBPEMEHHON HAayYHOW KapTUHBI MUDA, B 1 bubnmnoreka LIOK https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON AESATEIbHOCTHU JIIOIEH
MexaHuyeckoe IBUXEHHE.
0) e e e

3 THOCHTEIRHOCTD NEXAHUHACCROTO 1 bubnmoreka [{OK https://m.edsoo.ru/ffoc3508
nerokeHus. [lepemenienue, CKOpocCTsb,
YCKOpEHHE

4 PaBHOMEpHOE NPSMOIMHENHOE IBUKEHUE 1 bubmuoreka LIOK https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NTPSAMOIIMHENHOE

5 YCKop P 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0c372e
TIBUKCHHE
CBobOogHOE TazieHne. Y CKoOpeHue

6 BODOAHOE TAACHH perH 1 bu6mmoreka I{OK https://m.edsoo.ru/ff0c39cc
CBOOOTHOTO TAJCHUS
KpuBonuneiinoe nsuxenue. J[BimkeHue

7 P oe A 1 BuGmuorexa LIOK https://m.edsoo.ru/foc3ada
MaTepUaTbHONU TOYKH MO OKPYKHOCTH
[Tpunun otHocuTenbHOCTH ["anues.

8 WNuepuuaneHble cuctemsl orcyera. [lepBbiii 1 bubmmnoreka LIOK https://m.edsoo.ru/ffOc3be8

3akoH HproToHna




Macca tena. Cuna. [Tpunnun
cynepno3uuuu cuil. Bropoit 3akoH
HeroroHa [u1s MaTeprabHON TOUKHU

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

10

Tpernii 3axkoH HproToHa U151
MaTepUaIbHBIX TOYEK

bu6mmoreka I{OK https://m.edsoo.ru/ffOc3be8

11

3aKoH BceMupHoro Tsarorenus. Cuna
TsoxecTH. [lepBast kocMuueckas CKOpOCTb

bubnuoteka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyroctu. 3akoH ['yka. Bec tena

bu6muoreka [{OK https://m.edsoo.ru/ff0c3el8

13

Cuna tpenus. Koapduuuent tpenus. Cuna
COIPOTUBJICHUSI ITPU JBU)KEHUU TENA B
KHUJIKOCTH WU ra3e

bu6mmoreka I{OK https://m.edsoo.ru/ffOc3f76

14

[TocTynarensHOE U BpalaTreabHOe
JBUKEHHE a0COITIOTHO TBEPAOTO Tena.
MowmenT cunsl. I1lneuo cunel. YenoBus
paBHOBeCHUs TBEPAOrO Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc41a6

15

NMnynsc MaTeprabHON TOYKH, CHCTEMBI
MaTepUaIbHBIX TOYEK. VIMITyIbC CHIIBL.
3aKOH COXPAaHEHHUs UMITyJbca. PeakTuBHOE
JBUYKEHUE

bubnuorexa [{OK https://m.edsoo.ru/ff0c43d6

16

Pabora u momHOCTE critbl. Knnetndeckas
JHEPIHs MaTepUaIbHON TOYKH. Teopema
00 M3MEHEHUU KHHETHYECKOW YHEPTUU

bubnuoreka [{OK https://m.edsoo.ru/ff0c4502

17

[TorenumnansHas sueprus. lloreHunansHas
SHEPTruUs ynpyro aegopMupoBaHHOM
npyxuHsbl. [loTeHuManbHas sHEprus Tena
BOJIM3U TTOBEPXHOCTH 3EMIIU

bu6moreka I{OK https://m.edsoo.ru/ffO0c461a

18

HOTGHHI/IEUIBHBIG N HCIIOTCHI M AJIbHBIC
cuipl. CBS3b pa6OTBI HCIIOTCHI M AJIbHBIX

bu6mmoreka I{OK https://m.edsoo.ru/ff0c478¢c




CHJI C U3BMEHEHUEM MEXaHUYECKON YHEPIUHU
CUCTEMBI TeJ. 3aKOH COXpaHEHUS
MEXaHUYECKOM YHEPrUuu

19

JlaboparopHas pabora «lccrnenoBanme
CBSI3H PabOTHI CUITBI C K3MEHCHHUEM
MEXaHUYIECKOW SHEPrHH Telia Ha IPUMepe
PacTSKEHUST PE3UHOBOTO )KT'yTa

20

KonTponbnas padora no reme
«Kunematuka. JIunamuka. 3aKOHbI
COXpaHEHUS B MEXaHUKE)

bu6moteka [{OK https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJ0KEHHS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

nskenue. Auddysus

bubmuoteka [{OK https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKEHHS U B3aUMOJICHCTBUSA
YyacTull BenecTsa. Moenu cTpoeHus
ra3oB, )KMJIKOCTEN U TBEPIBIX TEN

PO https://resh.edu.ru/subject/lesson/4722/main/47804/

23

Macca monekyn. KonudectBo BemiecTsa.
[TocTosiHHas ABoraapo

PO https://resh.edu.ru/subject/lesson/4722/main/47804/

24

TennoBoe paBHOBecue. Temmeparypa u eé
n3mepenue. [lkana remneparyp Llenscus

POIII
https://resh.edu.ru/subject/lesson/5898/conspect/15461/

25

Wneanpusnii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

bu6mmoreka I{OK https://m.edsoo.ru/ffOc4fde

26

AOconroTHas TemMrepaTrypa Kak Mepa
cpeaHel KWHETUYECKOW SHEPTUH
JBH>KEHUS MOJIEKYJI. Y paBHEHUE
MenpeneeBa-Knanelipona

Bbu6munorexa LIOK https://m.edsoo.ru/ff0c511e

27

3akoH /lampToHa. ['a30BBIC 3aKOHBI

POIII
https://resh.edu.ru/subject/lesson/6292/conspect/325553/




JlabopatopHas pabora «ccnenoBanue

POII
2
8 SABHCHMOCTH MEXAY TapaMeTpami https://resh.edu.ru/subject/lesson/6292/start/325554/

COCTOSIHHS pa3peKEHHOT0 Ta3ay
4

29 SONPOUCCCRL B MACATLHOM Ta3¢ H 1X buonuoreka LIOK https://m.edsoo.ru/ff0c570e
rpaduyeckoe mpeacTaBiIcHHe
BryTrpeHnHss sHeprus TepMOAUHAMUYECKON
CUCTEMBI U CITOCOOBI €€ M3MECHCHHS.

30 KonudecTBo Temnorsr u padora. bubmuoreka LIOK https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTHs OJTHOATOMHOT'0
WJICATHHOTO Ta3a

31 Bunawl remonepenauun bu6mmoreka L{OK https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TETUIOEMKOCTD BEIIIECTBA.

32 KonmdecTBo TemmoTsl mpH TeTuionepeaaye. bubnuoreka [{OK https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN Mpoliecc
H .

33 CPBBIN 3AKOH TEPMOAMHAMHUKH 1 €ro bu6mmoreka I{OK https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K U30IpoIieccam
Heo0 .

34 eoop ?THMOCTB HPOUECCOB B NPHPOAE bu6mmoreka I{OK https://m.edsoo.ru/ff0c6230
BTtopoii 3aKk0H TepMOIUHAMUKHI
I1 i KIT i

35 purtun ercteis i K1 rennosoit bu6mmoreka [{OK https://m.edsoo.ru/ff0c600a
MaITuHbI

POIII

36 Huicr Kapro u ero KTI/L https://resh.edu.ru/subject/lesson/3763/conspect/160221/

37 DKOJIOru9ecKue mpooIeMbl POIII
TEIUIOOHEPreTUKU https://resh.edu.ru/subject/lesson/5922/main/79074/
O6oOmaromuii ypok «Molek a

38 THAIOTIH YP AeRyApHad bu6muoreka I{OK https://m.edsoo.ru/ff0c6938
¢uzuka. OCHOBBI TEPMOAMHAMUKI)
KonTponbHas pabora 1o Teme

39 P P bu6mmoreka [{OK https://m.edsoo.ru/ff0c6a50

«Momnexynsipaas puznuka. OCHOBBI




TCPMOANHAMUKHU >

[TapooOpa3zoBaHue U KOHACHCAITHS.

40 bubnuoreka [{OK https://m.edsoo.ru/ffOc63b6
Hcnapenue u kunenue
AOGCONOTHAsI U OTHOCUTEINIbHAS BIAXKHOC

41 FHOTHAT 1 OTHOCHTCARHAT BIDKHOCTS BuGmiorexa LIOK https://m.edsoo.ru/ff0c64d8
BOo3yxa. Haceliennslii map
TBépnoe Teno. Kpucrammueckue u
amo e Tesa. AHU30TPO CBOIIC

42 MOp(HEIC TeNa. AHH3OTPOIHS CBOHCTE bu6mmoreka I{OK https://m.edsoo.ru/ffOc65f0
KpuCTaILI0B. JKuaKue KpUCTaIbl.
CoBpeMeHHbIe MaTepHabl
[InaBnenue cTajM3anus. Y aejJbHa

43 FIABIICHHE 1 KpHCTALIHIAtIA. > ACIbHAA bu6nuoreka [{OK https://m.edsoo.ru/ff0c6708
TeruioTa maieHus. Cyonumarus

44 VYpaBHeHuUE TEII0OBOro OanaHca bubnuoreka [{OK https://m.edsoo.ru/ff0c6820
One 3a enn. Dne €CKUH 3aps.

45 FICKTPHIATIA TEIL. SICKTPHACCIHM 3apil bubnuoteka I{OK https://m.edsoo.ru/ffOc6bcc
JIBa BUA DIEKTPUUIECKUX 3aPsI0B
[IpoBOIHUKY, AUDIAEKTPUKHU U

46 IIOJIYIIPOBOJHUKHU. 3aKOH COXPAHEHHUS bubnuoreka L{OK https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOr0 3apsaa
BzaumoneiictBue 3apsaoB. 3akon Kyona.

47 I[U PAA . Y bu6munoreka LIOK https://m.edsoo.ru/ffOc6ced
TodeUHBI STCKTPUUSCKUH 3apsij
Hanpsk€HHOCTD 37€KTpUYECKOro Motsl.

48 [IpuHIMI Cynepro3UIMH IEKTPUUECKUX bubnmnoreka LIOK https://m.edsoo.ru/ff0c6df2
noneit. JInnuu HanpsyKEHHOCTU
PaGora cuit 31eKTpOoCcCTaTHYECKOro Mmosl.

49 P BuGmuorexa LIOK https://m.edsoo.ru/f0c6f00
ITorennuman. PasHOCTE TOTEHITNAIIOB
[TpoBOAHMKY U TUANIEKTPUKH B

50 3JIEKTPOCTATUUYECKOM ITOJIE. bubnuoteka [{OK https://m.edsoo.ru/ff0c7018
JlnanekTpudeckas IpOHUIIAEMOCTh

ol OnexrpoémkocTs. Konaencarop bubmmnoreka LIOK https://m.edsoo.ru/ffoc7126




52

DEeKTPOEMKOCTD IJIOCKOI0 KOH/IEHCATOpA.
DHeprus 3apsyKEHHOT0 KOH/IeHcaTopa

bu6moteka [{OK https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas padora "M3mepenue
3JIEKTPOEMKOCTH KOHIeHCcaTopa"

54

[TpuHIMIT NEHCTBUSA U IPUMEHEHUE
KOHJIEHCATOPOB, KOIUPOBAIBLHOT'O
amnmnapara, CTpyHHOr 0 IpUHTEPA.
DNeKTpOoCTaTHYECKas 3aluTa. 3a3eMICHIE
AJIEKTPONPUOOPOB

POII
https://resh.edu.ru/subject/lesson/3753/start/48777/

55

DNEeKTpUUECKUH TOK, YCIIOBUS €r0
cymectBoBaHus. [locrosHubIi TOK. Cuia
toka. Hanpsixenne. ConpoTHBIICHUE.
3axoH OMa aJ1s1 yyacTKa Lenu

POII
https://resh.edu.ru/subject/lesson/3775/start/107857/

56

[TocnenoBarenbHOE, TapaIIENBHOE,
CMEIIaHHOE COeIMHEHNE TPOBOTHUKOB.
JlabopaTopnas pabora «3ydueHue
CMCIIIAaHHOTO COSIMHEHUS PE3UCTOPOBY

0.5

bubnuoreka [{OK https://m.edsoo.ru/ffOc74f0

57

Pabora 1 MOITHOCTB 3JIEKTPUYECKOrO TOKA.

3akoH J[xoyns-Jlenna

bu6mmoreka I{OK https://m.edsoo.ru/ff0c7838

58

3axoH OMa 1715 TOJTHOU (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikaHue. JlaboparopHas pabora
«M3mepenne 3/1C ucTouHMKa TOKa ¥ €ro
BHYTPEHHETO COMPOTUBIICHUS»

0.5

bubnuorexa [{OK https://m.edsoo.ru/ffOc7ae0

59

DJeKTpOHHAas TPOBOAUMOCTD TBEPBIX
METAJJIOB. 3aBHCUMOCTH CONPOTUBIICHHS
METAJUIOB OT TEMIEPaTypHI.
CBepxnpoBoIMMOCTb

POIII
https://resh.edu.ru/subject/lesson/3775/conspect/107856/




60

DneKkTpuyeckuil Tok B Bakyyme. CBOMCTBA
AJIEKTPOHHBIX MTYYKOB

POIII
https://resh.edu.ru/subject/lesson/3787/main/197486/

61

[TonynpoBogHUKH, UX COOCTBEHHAs U
IIpUMeCHas MpoBOAUMOCTh. CBoiicTBa p—
n-nepexona. [TonynpoBoaHUKOBBIE
MIPUOOPHI

bu6mmoreka I{OK https://m.edsoo.ru/ffOc84ae

62

DJIEKTPUYECKHUI TOK B pacTBOpax U
pacrmiaBax 3JeKTPOIUTOB.
DIEKTPOIUTUYECKAS TUCCOLAALINSL.
DIIEKTPOIIN3

bu6mmoreka L{OK https://m.edsoo.ru/ff0c82ba

63

DJIEKTPUYECKUI TOK B raszax.
CaMOoCTOATENbHBINA 1 HECAMOCTOSITEIBHBIA
pa3psa. Monnus. [Inazma

bubnuoteka [{OK https://m.edsoo.ru/ffOc84ae

64

DreKkTpuuecKue MpruOopsl U YCTPOWCTBA U
uX MpakTuyeckoe npumenenue. [Ipasuna
TE€XHUKH 0€30IaCHOCTH

bu6muoteka I{OK https://m.edsoo.ru/ff0c86fc

65

O6o06marouit ypok « IeKTPOIMTHAMIKA

bu6mmoreka I{OK https://m.edsoo.ru/ff0c88be

66

KontponbHas pabora no reme
«Inekrpocraruka. [locTosHHBIN
JJIEKTPUYECKUH TOK. TOKM B pasnu4HbIX
cpenax»

bu6muoteka [{OK https://m.edsoo.ru/ff0c8a8a

67

PesepBHblit ypok. KonTponbHas pabora mo
Teme "DNeKTpoauHaMHUKA"

bubnuoreka [{OK https://m.edsoo.ru/ff0c8c56

68

PesepBHblil ypok. O600ma0mui ypok mo
TemaM 10 kiacca

Bbu6mmoreka LIOK https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KJIACC

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTpoJibubie
padoThbI

IIpakTHyeckue
padoThbI

DJIeKTPOHHBbIE IU(PPOBHIE 00pa3oBaTeIbHbIE

pecypcbl

ITocTossHHBIE MarHUTEI K UX
B3auMoJielicTBHE. MaruuTHOE moe.
Bexkrop MarHuTHOM MHAYKUMH. JIMHUM
MarHuTHOM MHAYKLIHUH

bubnuoteka I{OK https://m.edsoo.ru/ff0c9778

MarsuTHOe 1nojie NpoBOAHUKA C TOKOM.
OnbiT OpcTena. Bzaumopericteue
MIPOBOJTHUKOB C TOKOM

bu6nmoreka I{OK https://m.edsoo.ru/ffOc98fe

JlabopatopHas pabora «/3y4enue
MAaravMTHOIO ITOJISI KaTYHIKU C TOKOM»

bu6nmoreka [{OK https://m.edsoo.ru/ffOc98fe

JleiicTBMEe MarHUTHOTO TIOJIST HA
MPOBOJHUK ¢ TokoM. Cuiia Ammepa.
Jlabopatopnas pabora «VccnenoBanue
NEHCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy
C TOKOMY

bubnuotexa [{OK https://m.edsoo.ru/ff0c9ac0

JlelicTBEe MAarHUTHOIO I10JISI Ha
JBIOKYIITYIOCS 3apSKEHHYIO YaCTHILY.
Cuna Jlopenna. Pabora cunsl JIopeHia

bu6mmoreka I{OK https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHas uHAyKuus. [Torok
BEKTOpa MarHUTHON unaykuuu. 3/1C

MHIYKIHAH. 3aKOH JIEKTPOMArHUTHON
nHaykuuu Papanes

POIII

https://resh.edu.ru/subject/lesson/4908/conspect/96374/

Jlabopatopnas pabora «VccnenoBanue
SABJICHUS 3JI€KTpOMaFHI/ITHOﬁ HUHIAYKIOUW

bubnuoreka I{OK https://m.edsoo.ru/ff0cal50

NuaykTMBHOCTD. SIBJIEHHE CAMOMHIYKIIUH.

bubnmoreka [{OK https://m.edsoo.ru/ff0ca600




OJ1C camonHayKIuu. DHEeprus
MarHUTHOTO MOJIsl KATYIIKUA C TOKOM.
DIIEKTPOMArHuTHOE TOoJIe

TexHu4ueckue ycTpoucTBa U UX
IIPUMEHEHHUE: TIOCTOSIHHBIE MAarHUTHI,
JJIEKTPOMArHUTBI, DJIEKTPOIBUTATEIIb,
YCKOPHUTENH 2JIEMEHTAaPHBIX YACTHII,
MHYKIMOHHAs I1eYb

POIII
https://resh.edu.ru/subject/lesson/4941/start/146203/

10

O6o06matomuit ypok «MarHuTHoe moie.
DIeKTPOMArHUTHAST HHYKITHSI»

bubmuoteka [{OK https://m.edsoo.ru/ffOcab82

11

KontponbHas padora no reme
«MarauTtHoe nose. DJIeKTpoMarHuTHast

WHIYKIUSD)

bubnuoteka [{OK https://m.edsoo.ru/ffOcad58

12

CB00OOTHBIC MEXaHUYECKUE KOJICOAHMUS.
I"apmonnueckue KonebaHus. Y paBHEeHUE
rapMOHUYECKHUX KOJICOaHMI.
[IpeBpamienue >3ueprun

bubnuoreka I{OK https://m.edsoo.ru/ffOcaf06

13

Jlabopatopnas pabora «VccnenoBanue
3aBHCUMOCTH NEPUOJIa MAJIBIX KOJIeOaHH
rpy3a Ha HUTHU OT JUTMHBI HUTH U MacChI

rpy3a»

14

Konebatenbublil koHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHBIE KOIeOaHHs B
ujearbHOM KojeOaTeIbHOM KOHTYpE.
AHanorust Mexny MEXaHU4eCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOaHUSMU

bubmuoteka I{OK https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
OHCPIrun B UJICAJIbHOM KOJIC63.TCHLHOM
KOHTYpE

bubmuoreka I{OK https://m.edsoo.ru/ffOch9c4




16

[IpencraBieHne o 3aTyXarOIIUX
KoneOaHusx. By 1eHHbIE
MeXaHH4eckue Konedanus. Pe3onanc.
BBIHYXIEHHBIE 2JIEKTPOMAarHUTHBIC
Kose0anus

bubmuoreka I{OK https://m.edsoo.ru/ffOcbb86

17

[TepemennsbIii Tok. CUHYCOMAATBHBIN
IIEPEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOr 0 TOKa. AMIUITUTYIHOE U
JNEHCTBYIOLIEE 3HAYEHNUE CUJIbI TOKA U
HaIpsHKEHUS

bubnuoreka I{OK https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoacTso,
nepenava u moTpedIeHue dIEKTPUIECKOM
SHEPTUU

POIII
https://resh.edu.ru/subject/lesson/5529/conspect/146291/

19

VY eTpolicTBO U PaKTUYECKOE TPUMEHEHUE
3JIEKTPUYECKOr 0 3BOHKA, F'eHepaTopa
IIEPEMEHHOr O TOKA, JINHUMI
3JIeKTponepeay

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

20

DKOJIOTMYECKUE PUCKH MPU MPOU3BOCTBE
anektposHepruu. Kynerypa
KCIOJb30BaHUS DJIEKTPOIHEPTHH B
MMOBCEOHEBHOM KH3HU

POIII
https://resh.edu.ru/subject/lesson/5922/conspect/79069/

21

MexaHnuyeckue BOJIHbI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocts
pacnpocTpaHeHUs U JTHHA BOJIHEI.
[Tonepeunblie ¥ MPOAOILHBIE BOJIHbI

bubmuoteka I{OK https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTb 3ByKa. [ pOMKOCTB 3BYKa.
Bricora Tona. TemOp 3ByKa

bubmmotexa [{OK https://m.edsoo.ru/ffOcccOc

23

3HGKTpOMaFHI/ITHLIG BOJIHBI, UX CBOMCTBA
U ckopocTtb. [lIkaa 35eKTpoMarHuTHBIX

bubnmoreka [1OK https://m.edsoo.ru/ff0ccfe0




BOJIH

24

[IpuHIUIIBI PaIMOCBS3H U TEJICBHICHHUS.
PazButue cpencts cBszu. Pannonokanus

POIII
https://resh.edu.ru/subject/lesson/4915/conspect/47442/

25

Kontponbnas pabora «Konebanus u
BOJIHBD»

bubmuoteka I{OK https://m.edsoo.ru/ffOcc6f8

26

[IpssMmonnHEHOE pacpOCTpaHEHUE CBETA
B OJHOPOJHOU cpenie. ToueuHblit
UCTOYHMK cBeTa. JIyu cBera

bubmuoreka I{OK https://m.edsoo.ru/ff0cd350

27

OTtpakeHue cBeTa. 3aKOHbI OTpaKEHUS
cera. [TocTtpoenne n3o0pakeHuit B
IIJIOCKOM 3€pKajie

bu6nmoreka [{OK https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnenue ceera. IlomHOe BHyTpEeHHEE
orpaxenue. IIpenenpHbIi yroi moJHoro
BHYTPEHHETO OTPAKECHHUS

bubnuoteka I{OK https://m.edsoo.ru/ff0cd76

29

JlaGopaTopHas pabora «M3mepenue
MOKA3aTeJsl MPEITOMIICHHUS CTEKIIa

bubmuoteka I{OK https://m.edsoo.ru/ff0cd67a

30

JIun3sl. [Toctpoenne n3obpaxxeHuii B
nuH3e. Popmysia TOHKOM JIMH3BI.
YBenuueHue JIMH3bI

bubnmoreka [{OK https://m.edsoo.ru/ffOcddle

31

JlaboparopHas pabora «lccnenoBanue
CBOMCTB N300paKEHUM B JIMH3AX)

32

Jucnepcus ceera. CoXHBIN COCTaB
6enoro ceera. LIer. JlaboparopHas
pabota «HabmroeHne 1ucnepcun CBeTay

POIII
https://resh.edu.ru/subject/lesson/3818/conspect/47998/

33

WuTepdepennus ceera. Audpakius cera.

JudpakimonHas pemeTka

bu6mmoreka I{OK https://m.edsoo.ru/ffOced22

34

ITonepedyHOCTh CBETOBBIX BOJIH.
[Tonspuzanus ceera

bubmuoteka [{OK https://m.edsoo.ru/ffOcf02e




OnTuueckue MpuoOOPHI U YCTPOCTBA U

POIII

35 yCII0BUS UX O€30MacHOro NpUMEHEHUs https://resh.edu.ru/subject/lesson/3829/start/197511/
['paHuLIBI MPUMEHUMOCTH KJIACCHYECKOM

36 MexaHukH. [loctynarsl ciennanbHOM bu6mmoreka L{OK https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEILHOCTH
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH.

37 3ameyIeHre BpeMEHH U COKpaIiCHUE bu6numoreka [{OK https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus ¥ UMIYJIbC PEIISTUBUCTCKON

38 gacTulbl. CBSI3b MacChl ¢ YJHEPTUEN U bu6mmoreka LIOK https://m.edsoo.ru/ff0cfc68
UMITYJIECOM. DHEPIHsl IIOKOs
KontponbHas padora «OnTrka. OCHOBBI

39 . Bbu6nuoreka L{OK https://m.edsoo.ru/ffOcf6f0
CHelHabHOW TEOPUN OTHOCUTEIHHOCTH
®otonbl. Dopmyina [Inanka. Dueprus u

40 PMY P bubmuoteka I{OK https://m.edsoo.ru/ffOcfel6
UMITYJbC GOTOHA
OTtkpeiTHE U HccnenoBanue horodddexra.

41 bubmuoteka I{OK https://m.edsoo.ru/ffOcffcd
Omepitet A. I'. CroneroBa
3akonbl porodddekra. YpaBHEHUE

42 OiHmreitHa i porospdexra. «KpacHas bu6nuoreka L{OK https://m.edsoo.ru/ff0d015e
rparuiay Gorodddexra

.0 I1. H. JIe6 .

43 Hapienne caera. ONBITE coeacsa Bu6morexa [TOK https:/m.edsoo.ru/ff0d04a6
XUMHUYECKOE JICMCTBUE CBETA
TexHn4ecKre ycTpolcTBa U MPAKTUIECKOE PAII

44 MPHUMCHCHHC: (OTOIIEMEHT, (OTOAATIHK, https://resh.edu.ru/subject/lesson/3878/additional/48344/
COJHEeuyHasi baTtapesi, CBeTOIHO/]
Pemenue 3amau no remMe « 3€MEHTHI

45 . g bubnuoreka I{OK https://m.edsoo.ru/ff0d0302
KBaHTOBOM ONTHKN»

46 Mogzens aroma TomcoHa. ONIbITE bu6nuoreka L{OK https://m.edsoo.ru/ff0d091a




Pesepdopa no paccesHuro o-yacTul.
[Imanerapnas monens aToma

47

[Tocrynatel bopa

bu6mmoreka I{OK https://m.edsoo.ru/ff0dOafa

48

W3ny4yenue u noryomeHne GOToOHOB Ipu
IIEPEX0JI€ aTOMa C OJJHOI'O YPOBHS SHEPIUHU
Ha Jpyrou. Bunasl ciekrpos

bubnmoreka [{OK https://m.edsoo.ru/ff0d0afa

49

BonHoBbIE cBoOMCTBA yacTull. BonHb! 1e
Bbpoitns. KopnyckynsipHO-BOIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKICHHOE
W3IIy4eHHE

bubmuoreka I{OK https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE paTuO0aKTUBHOCTU. OTBITHI
Pesepdopa no onpeneneHuio cocraBa
PaZMOaKTUBHOT O U3TYYCHHUS

bubmuoteka I{OK https://m.edsoo.ru/ff0d0fd2

51

CgaoiicTBa anbda-, 6eTa-, raMma-
W3ITydeHus. Biusiare painoakTHBHOCTH
Ha )KMBBIE OPTaHU3MBI

POIII https://resh.edu.ru/subject/lesson/3889/conspect/

52

OTKpbITHE IPOTOHA U HEUTPOHA.

W3otomnbl. Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaj. ["'amma-
U3Jy4yeHue

bubmuoreka I{OK https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U HYKJIOHOB B si/Ipe.
SnepHble peakuuu. fInepHblil peakTop.
ITpoOaemsbl, MepCcreKTUBBL, YIKOTOrMUECKHE
ACIEKTHI SIICPHON SHEPTETUKU

bubnmoreka [{OK https://m.edsoo.ru/ff0d1356

54

DnemeHTapHble YacTullbl. OTKpBITHE
no3uTpoHa. MeToabl HabMI0IeHUS U
PErUCTpaLMK 3JIEMEHTAPHBIX YaCTHII.
Kpyrasriii cron «@yHaaMeHTanbHbIE

bubnuoteka [{OK https://m.edsoo.ru/ff0d0e38




B3auMoiecTBUA. EAHCTBO puznueckoit
KapTUHBI MDA

Bun 3Bé3nnoro Heba. Co3Be3aus, sipkue

. POII
95 3BC3/IBI, TLITAHCTRI, HX BUIMMOC JBHACHHC. https://resh.edu.ru/subject/lesson/5910/start/280701/
ConneuHas cucrema
Connite. ConHeuHas akTUBHOCTb. POIII
56 Hcrounuk sHeprun CosHIa U 3BE3T https://resh.edu.ru/subject/lesson/5910/conspect/280700/
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHUKHU.
3BE3/1bI ITIABHOM 1OCIIEI0BATENbHOCTH.
57 Buytpennee ctpoeHue 3BE31. POII
CoBpeMEHHBIE NIPEACTABICHUS O https://resh.edu.ru/subject/lesson/5910/conspect/280700/
MPOUCX OXKICHUH | 3BoJtonnu CoHIA U
3BE3 ]
Muneunsiii [1yre — Hama ["anakTuka.
58 [Tonoxenue u auxenue ConHia B POIII
lNamakTtuke. ['anaktukn. Y€pHbIe IbIPHI B https://resh.edu.ru/subject/lesson/4935/conspect/290419/
AApax rajJJakKTUK
Bcenennas. Pa30Oeranue ranakruk. Teopus
59 Bbonbuoro B3psiBa. Penukrosoe Pl .
https://resh.edu.ru/subject/lesson/4937/conspect/197940/
n3inydyeHue. MeraranakTuka
60 Heperiennsie npo0i1eMbl acTpOHOMHH POLI .
https://resh.edu.ru/subject/lesson/4937/conspect/197940/
61 KontponbHas padora «1eMeHTHI
ACTPOHOMHU U acTPOPU3UKU»
Ob6o06maromuit ypok. Ponb ¢puzuku u
ACTPOHOMHU B SKOHOMHUYECKOM,
o . PoII
62 TEXHOJIOTHYECKOH, COI[UATBLHON U

ATUYECKOU C(I)ean JACATCIIBHOCTHU
YCJIOBCKaA

https://resh.edu.ru/subject/lesson/5910/conspect/280700/




O6o6matomuit ypok. Ponb u mecto

63 (U3HUKYU ¥ aCTPOHOMHH B COBPEMEHHOM 1 PoLI
5 P P https://resh.edu.ru/subject/lesson/5894/conspect/90070/
Hay4yHOW KapTHUHE MHUpa
Ob6o06maromuit ypok. Ponb ¢uznyeckoit
64 Teopuu B GOPMUPOBAHUU TIPEICTABICHUIA 1 POIII https://resh.edu.ru/subject/lesson/3900/start/8732/
0 (pu3nueckoi KapTUHE MUpa
O6o6maromuii ypok. Mecro ¢puznueckoin
65 KapTUHBI MUpPa B OOILEM PSITY 1
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
IpeJCTaBICHUI O IPUPOE
66 PesepBHbIil ypok. MaruutHoe noe. 1 POII
DneKTpOMarHuTHas UHIYKINS https://resh.edu.ru/subject/lesson/4908/conspect/96374/
67 PezepBHbiil ypok. OnTuka. OCHOBBI 1 POII
CIELUAaJIbHON TEOPUH OTHOCUTEIBHOCTH https://resh.edu.ru/subject/lesson/5907/conspect/48230/
Pese i ypok. KBanToBa 3MKa.
68 pitblif ypoie. Kpasitosas pisitica 1 BuGnuorexa LIOK https://m.edsoo.ru/ff0d1784
DeMeHTHl aCTPOHOMHUH U aCTPO(PU3UKH
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YYHEHUKA

Ousmka: 10 kmacc: 0a30BbId W yriyOJieHHBIH ypoBHU: ydeOHmK / I'.S.Mskwuiies
b.b.byxosues, H.H.Cotckuii: nmox pex. [Tapdentrenoit H.A.- Mocka: [Ipocsemenue.
@msuka: 11 xmacc: 06a30Bblid W yrayOneHHBIH ypoBHH: yueOHMK / [.Sl.Mskuies,
b.b.byxoBuer, B.M.Yapyrun: nox pex. [TapdentreBoit H.A.- Mocka: [IpocBemienue.

METOIUYECKHUE MATEPUAJIbBI J1JISd YYUTEJIA

[Tporpamma xypca ¢usuku aas 10—11 xknaccos. ba3oserit yposens / .. Msikuies.
Ousmka: 10 wmacc: 6a30Bbli W yriyOneHHBIM ypoBHU: ydeOHuMK / ['.SI.Mskumes,
b.b.byxosues, H.H.Cotckuii: nox pex. I[Tapdentsenoit H.A.- Mocka: [Ipocserenue.
@usuka: 11 xmacc: 0a3oBblid W yriayOsieHHBIH ypoBHHM: ydeOHuk / [I'.SI.Mskurues,
b.b.byxoBues, B.M.Yapyrun: nox pex. [TapdentreBoit H.A.- Mocka: [IpocBemienue.
®usnka. Iloypounsie pa3paborku. 10 kiacc: 6a30Bblil u yrinyOneHHbl ypoBHu / FHO.A.
Caypos.

®usuka. [loypounsie paspaborku. 11 kmacc: 6a3oBblii M yriayOneHHbIH ypoBHH / FO.A.
Caypos.

CoOopauk 3amau mo ¢usuke: 10-11 kmaccer: A.Il.PeimkeBuu, I1.A.PeiMkeBud. MockBa:

Apoda.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

bubmuoreka LIOK https://lesson.edu.ru/03/07
Poccuiickas snexkrponnas mkona https://resh.edu.ru/for-teacher
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