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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MporpaMMbl BOCIHUTAHHS U
KOHIIENINK TpenofaBaHus yueOHoro npeamera «Dusuka» B 00pa3zoBaTeIbHBIX
OpTraHU3aUAX Poccuiickou Odenepannu, pEATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (OpMUPOBaHUE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaomuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpeboBanusm PI'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OoOy4eHHMs, & TAKXE YYHUTHIBAET HEOOXOJMMOCTb PEATU3ALMH MEKIPEAMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeramMu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3YYECHHS (PU3HKM HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JTUYHOCTHBHIE,
MeTarnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

® I[UJIAaHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI IO r0JIaM 00YUYEHUS;

e cojepxaHue yueOHoro npeaMera «@u3nka» mo rogam oOydeHus.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOTo MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAQJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HIKoabHBIN Kypc PU3NKN — cUCTEMOOOpa3youi
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIbKY (PH3NYECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE

npuMeHeHne (QU3MYECKUX 3HAHWW  OMpeNeNseT XapakTep MW pa3BUTHE



pa3HOOOpa3HBIX TEXHOJOTUH B cdepe HHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIyYeHHUS HOBBIX MAaTE€pHaJIOB C 3aJJaHHBIMU CBOMCTBAMHU W JIPYTHUX.
N3ydyeHne (PuU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAYYHOM KapTHUHBI MHUpa oOydaromuxcs, B (OPMUPOBAHME YMEHHUW NPUMEHATH
HAyYHBI METOJI IO3HAHMSI IIPU BBIIIOJIHEHUU UMH YUE€OHBIX UCCIICOBAHUM.

B ocHoBy Kkypca ¢usuku ays YpoBHS CpeaHero oOIero ooOpa3oBaHUs
NOJIOKEH pAI HUACH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak MPUHLUIIBI €ro
HOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUHM € HEW KypC SBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBMM € HEW MaTepual Kypca (pu3uku
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymwum B Kypce sBiseTcs
(dbopMupOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
HoJe.

Hoes eymanumapusayuu. EE peanuzanus OpeanosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3ukn ¢ pa3BuTHEM OOIIECTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoess npuxnaownoii  nanpasnennocmu. Kypc dusuku mpeamnonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJOTMYECKUX IMPHIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke OO0CYyX IACHHS
npo6JieM palOHAIBHOTO MPUPOONIOIB30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

Crep>KHEBBIMHU 3JIEMEHTAMHU Kypca (PU3UKH Ha YpOBHE CpEIHEro oOIero
oOpa3oBaHusl SBIAIOTCS (PU3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O

CTPYKTYpE€ MOCTPOCHUSI (PU3NUECKON TEOPUHU, POJIU (PyHIaMEHTAIBLHBIX 3aKOHOB H



NPUHIIMIIOB B COBPEMEHHBIX TMPEACTABICHHUSIX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUH, IS ONUCAHWUA €CTeCTBEHHO-HAYYHBIX SIBICHUUA U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peanu3yeTcs Mpexie
BCEro 3a CUET OpraHu3allid SKCIEPUMEHTAIBHOU AESITEIbHOCTH O00YYaroluXcsl.
Jlns  6a3oBoro ypoBHA Kypca (U3MKM — OSTO HCIOJIb30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB M JIAOOPAaTOpHBIX padoT,
KOTOpbIE B IporpamMme mno (usnke oO0beTUHEHBI B OOIIMI CIHCOK YYEHUYECKUX
MPaKTUYECKUX padoT. BeijeneHue B yka3aHHOM IEpeyHE J1abOpaTOpHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS W  OICHKH, OCYIIECTBIACTCS YYaCTHHKAMU
0o0pa30BaTeNBbHOrO IMpoliecca MCXOAsd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
OocHalleHUs KaOuHera ¢usuku. Ilpm »>TOoM oOecreunBaercs OBJIAJACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUTHL KOCBEHHbBIE W3MEPEHUs, HUCCIIECIOBAHUS
3aBUCUMOCTEH (U3MUECKUX BEJIMYMH M TOCTAHOBKY OIBITOB IO TPOBEPKE
MIPEIOKEHHBIX TUITOTES.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ay pacd€THBIX 3a/a4 NPUOPUTETOM SIBJISIOTCS 3aJauyd C SIBHO
3aJlaHHOMN (DU3UYECKON MOJIEIBIO, TTO3BOJISIONINE IPUMEHSITh U3YYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaK U UHTETPUPYS 3HAHUS W3
pa3HbIX pa3nenoB. /s KauecTBEHHBIX 3a/1a4 NIPUOPUTETOM SIBISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3UUYECKHX SIBICHUN M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOACIU ISl CUTYyallMd MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIIEUeHHUI0 Y4YeOHOTO Tpoliecca 0a30BbI ypOBEHb Kypca
(bU3MKY Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JOKEH U3YYaThCsl B YCIOBHSIX
MPEIMETHOTO0 KaOWHeTa (M3WKK WM B YCIOBHUSX HMHTETPHUPOBAHHOTO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKia. B kaOuHete (DU3MKU JOJDKHO OBITh

HeoOxouMoe JabopatopHoe 00OpyAOBaHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B



nmporpamMme 1o (PU3NKe YYCHUIECKUX MPAKTUYECKUX PAbOT M IEMOHCTPAIMOHHOE
o0opy0oBaHUE.

JleMoHCTpalinoHHoe o0OopyJoBaHuE (HOPMHUPYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH H  OOECIEYMBACT IMOCTAHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHMW H  MPOILIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TIPUMCHCHHM.

JlabopaTopHoe 00OpyIOBaHHE MJII YYEHUUYECKHX THPAKTUYECKUX padboT
dbopmupyeTcs B BUIE TEMAaTHUYECKHX KOMIUICKTOB M 0OOECTICUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TeMaTHYecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYIOBaHUS JOJKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUN QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ TU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU TEJIIMH U3y4eHUsI PUZUKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

e (opmMupoBaHHE HHTEpPECa M CTPEMJICHHS OOYydJalOImMHUXCS K HAYIHOMY
U3YYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

® pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI¢ TIO3HAHUSA M (POpMUPOBaHUE
MCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHUS KakK pe3yJibTara HN3Y4YCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (dopmupoBaHHE YMEHUH OOBSCHATH SBICHUS C HCIOJIb30BAHHEM
bu3MYeCcKuX 3HAHUHM ¥ HAYYHBIX JJOKA3aTEIbCTB;

e (opMuUpOBaHHE MPEACTABICHUN O poJid (DU3UKH IS PA3BUTHS JIPYTUX
CCTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecreunBaeTCsl peleHueM CISAYIOMUX 3a1ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

e npuodOpeTeHue CHUCTEMBI 3HAHUU 00 o01mux buznIecKux

3dKOHOMCPHOCTIX, 3aKOHax, TCOPHUAX, BKJIFO4Yas MCXaHHKY,



MOJICKYJIIPHYIO  (PH3WKY, JIEKTPOJWHAMHKY, KBAaHTOBYIO (U3UKY W
AIIEMEHTHI acTPO(DU3HKHY;

e (dopmupoBaHHe yMEHUW NPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUSA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

® OCBOCHHME CIOCOOOB peIIeHUs pPAa3IMYHbIX 3a7ad C SBHO 3aJaHHOM
bu3znyeckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e [OHUMaHUE (U3MYECKMX OCHOB W NPHUHIIMIIOB JEHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYKAIOLIYIO
cpeny;

® OBJIQJICHUE METOJIaMH CAMOCTOSITEIBHOTO IUIAHUPOBAHUSA U IMPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHaIW3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENCHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

® CO3/JaHUE YCJIOBUH ISl Pa3BUTUSL YMEHHI IPOEKTHO-UCCIIEI0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusyuenue ¢Qusuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBojauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZIEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme Mo (Qu3nMke TMepedyeHb JIabopaTOPHBIX U
MPAKTUYECKUX palbOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MPOBEJICHUSI J1a0OpPAaTOPHBIX PadOT U OMBITOB C YYETOM HHIUBUIYATbHBIX

0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA

10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUS

®dusnka — Hayka o mnpupone. HaydHble METOABI IO3HAHHSA OKPY’KAOIIETO
Mupa. Ponb DJKCrepuMeHTa M TEOPUM B IMPOLECCE MO3HAHUS IPUPOJBL.
DKCIIEpUMEHT B (PU3HKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
®duznyeckre 3aKOHbI U TeOpUH. ['paHHIBl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHLIMI COOTBETCTBUA.

Ponb m MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble W LHUQPPOBBIE HU3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE

JaTUYHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JABHKCHUS.
Cucrema otcu€ra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX MPOEKIMM Ha OCU CHUCTEMBbI KOOpJWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHENHHOe IBrkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U [EpeMEIICHUs
MaTepUabHOW TOYKHA OT BPEMEHH.

CBoOosHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaIeHUSI.



KpuBonunenHoe  nBuxkeHue. JIBMKEHHME  MaTepUAIIbBHOW  TOYKM  I10
OKPYKHOCTH C ITOCTOSHHOM IO MOAYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAS
ckopocth. [lepuon u yactora oOpanieHus. LleHTpocTpeMuTENIbHOE YCKOPEHHE.

TexHn4eckrue YCTpPOWCTBA H TMPAKTAYECKOE IMPUMEHEHHE: CIIHUJIOMETD,
JBH>KCHUE CHAPSAOB, IEIHBIE U PEMEHHBIE ITEpEIavH.

Jlemoncmpayuu

Mogenb cuctemsl OTCUETA, WUIKOCTPALUS KUHEMATHUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM MIPOCTHIX MEXAaHU3MOB.

[TameHne Ten B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

W3mepenne ycKkopeHus CBOOOJHOTO MaJeHHUSL.

Hamnpagiienre cKopocT Ipu ABUKEHUHU 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabonul

N3ydyeHne HEpaBHOMEPHOTO IABHXKEHHUS C LIEJIBIO OINpPEIEIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBaHnne COOTHOLICHHS MEXAY NYTSIMH, IPOMACHHBIMU TEJIOM 34
[IOCJICIOBATEIIbHBIE PABHBIE MPOMEXYTKHM BPEMEHUM NIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne IBMKEHUS IAapUKa B BA3KOU )KUIKOCTH.

N3yuenne nBuxKeHUs TeJia, OPOIIEHHOTO TOPU30OHTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes. IlepBbid  3akoH  HproToHa.
HNueprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpuniun cynepno3unuu cui. Bropoii 3akoH HbroToHa
JUIS. MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MarepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumiia Tsoxectd. llepBas kocmuueckas

CKOPOCTb.



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

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHusl CKOJIbKEeHUs U cuiia TpeHus nokosd. Koadduiment tpenus.
Cuiia conpOTUBIICHHUS MPU JIBUXKEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalliaTeIbHOE JIBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuJIbl OTHOCUTEIBHO OcCH BpameHus. llnedo cumnbl. YcnoBug
paBHOBECUSA TBEPAOIO TEA.

TexHuyeckue yCTpPOWCTBa M MPAKTUYECKOE IPUMEHEHUE: NOAIINUITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNEe UHEPIUU.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HprotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSL.

VYcioBust paBHOBECHUS TBEPAOTO Teia. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamophsle pabomuwl

N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pEe3UHOBOM 00pa3Iie, OT ux AedopMariui.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpaIleHUS.

Tema 3. 3akonbl coXpaneHus ¢ MexaHukKe

NMnynbc MartepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HMMITYJIbCa Tejla. 3aKOH COXPAaHEHUs HMITYJIbCA.

PeaxtuBHOE NBUKEHUE.



PaGoTa cuibl. MOIITHOCTH CHUTHL.

Kunernueckass »Hepruss MarepuaibHOW TOUKM. Teopema 00 W3MEHEHUU
KUHETUYECKOU SHEPTUU.

[TorennuanbHas DHEPTHUS. [TorennmanbHas DHEPIUs YIIpyro
nedhopmupoBaHHo — npyxkuHbl.  [loTeHuManpHass  SHeprust Tena  BOJIU3U
MTOBEPXHOCTH 3€MJIH.

[loreHuuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsi3b  paboOTHI
HEMOTECHIHAIBHBIX CUJI C M3MEHEHUEM MEXAHUYECKOM HSHEPIHMH CHUCTEMBI TEI.
3aKOH COXpaHEHUSI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHn4eckue yCTpOWCTBA U IPAKTUUECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MTUCTOJIET, TBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexos NOTEHIIMATLHON YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3yyenue abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBI0 JTBYX OJWHAKOBBIX
HUTSIHBIX MAasSTHUKOB.

UccnenoBanue CBsi3M pabOThI CUJIBI ¢ UBMEHEHUEM MEXAHUYECKOW SHEpPruu

TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJgeky/sipHast Gu3nKa U TEPMOJIMHAMUKA
Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Mmeopuu
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKCHUS U
B3aMMOJECHCTBUS 4YacTULl BemlecTBa. Moaenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPJIBIX TET U 00BSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u

pa3mepsl Monekyi. KonunyectBo BemectBa. [loctosiHHas ABoraapo.



TenmoBoe paBHoBecue. Temneparypa u e€ nzMmepenue. lllkama Temmneparyp
Llenbcus.

Mopnene  upeanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KUHETUYECKOW TEOpUH HUACATbHOTO raza. AOCOJIOTHAas TemIeparypa Kak mepa
CpEeIHEH KHWHETUYECKOM SHEpPIMM TEIUIOBOIO JBMKEHMS vacTul rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHBI. YpaBHeHne Menneneesa—Kiianelipona.
3akoH [lansToHa. M30mpouecchl B MACaNbHOM Ta3e C NOCTOSHHBIM KOJIMYECTBOM
BenlecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
Oapomerp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BEIecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OneiThl 10 U PY3UHN )KUIAKOCTEN U ra3oB.

Mojens OpOyHOBCKOTO IBUKEHHUSL.

Mogens onbita lITepHa.

OneITsl, JOKa3bIBAOIIINE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMO/ICHCTBUS.

Mopens, HILTIOCTPUPYIOIIAas TPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneIThl, WUIIOCTPUPYIOIINE YPABHEHUE COCTOSHUSA HJEAIbHOIO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE Ha OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKly TTapaAMETPAMH COCTOSTHUS PA3pEKEHHOTO
rasa.

Tema 2. Ocnoebl mepmoounamuxku



TepmoauHamMuueckass cucrema. BHYTpeHHss dHEPrusi TEPMOAUHAMUYECKOU
CUCTEMBI U coco0bl €€ n3MeHenus. KonnuecTBo TEIIOTH U pabota. BHyTpeHHsIs
DHEpPrusi  OAHOATOMHOTO  HJEabHOrO  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3TyYCHHUE. Y IeJIbHAsl TEIUIOEMKOCTh BEIIECTBA.
KosruecTBO TEIIOTH NpH TEILIONEpEaAYE.

[lonsitue 006 ammabatHoM mpouecce. [lepBblii 3aKOH TEPMOJIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOIWHAMUKH K m3omporeccaMm. I 'paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoanHamMukn. HeoOpaTuMoCTh IPoOIIecCcoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI  JEWCTBHUS  TEIUIOBBIX — MAIIIWH.
[IpeoOpa3zoBaHus SHEpPruM B TEMIOBbIX MaimnHax. KodpuIMeHT Mose3Horo
nerictBus TemioBod mamuHbl. [{ukn KapHo u ero kodpduumeHT MOJe3HOTro
JENUCTBUS. DKOJIOTMUECKUE MPOOIEMbl TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3meHeHre BHYTPEHHEW HSHEpPruM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TIOJ JEUCTBHEM CXATOTO BO3/yXa, HarpeBaHue 3Qupa B
JaTYHHOU TpyOKe IMyTEM TpeHHUsl (BUICOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPruu (TeMIiepaTypbl) Tejla IpH Terionepeaye.

OneiT MO anuabaTHOMY paCIIUPEHHIO0 BO3ayxa (OMBIT C BO3AYIIHBIM
OTHHBOM).

Mogenu napoBoii TypOWHBI, JBUTATENSI BHYyTPEHHETO CTOPAHUsl, PEAKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonvl

N3mepeHne yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnsie cocmosanus eewyecmea. Dazosvie nepexoovl



[TapooGpa3zoBanue u koHmeHcamnus. Mcmapenue u kuneHue. AOCOMIOTHAS |
OTHOCUTEJbHAS BIAXHOCTh BO3QyXa. HachllmieHHbId map. YaelbHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUSI OT JaBJICHHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHU30TPOMUSI CBOWCTB
kpuctaiuioB. Kuakue kpuctaiiel. CoBpeMmMeHHblE Marepuaiibl. [lnmaBienue u
KpUcTayumM3anus. Y AelibHasl TerioTa miasienus. Cyoaumanus.

VYpaBHeHUE TEMIOBOTO OaaHca.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU MOJIYYEHHUS] COBPEMEHHBIX MaTE€pUaloB, B
TOM YHCJI€ HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

Crioco0bl U3MEpPEHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U IJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanus KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabonvl

N3mepeHne OTHOCUTENIBHOW BIaKHOCTH BO3AyXa.

Pa3znen 4. JaekrpoauHamMuka
Tema 1. Inekmpocmamuka
OJIeKTpU3alMs TeN. OJNEKTpUYECKUM 3apsa. JlBa Buaa DIEKTPUUYECKUX
3apsiioB. [IpOBOJMHUKH, TUANEKTPUKH U TOJYNPOBOAHUKHU. 3aKOH COXPAHECHUS
AIEKTPUUYECKOTO 3apsia.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TodedHblil 3EKTPUYECKUN 3apsi.
OnekTpuueckoe 1mojie. Hanpsok€HHOCTh  3nekTpuueckoro mnojs.  [IpuHiun

CYHEPIO3ULHUN BJIEKTPUUYECKUX MOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO

IT1OJIA.



PaGota cumnm  anekrpocrarmueckoro  mons.  llorenmman.  PasHoCTh
MOTCHIMANOB. [IpOBOAHWMKM W JNMANEKTPUKA B BJEKTPOCTATUYECKOM MOJIE.
Jwusnexkrpuyeckasi MPOHUIIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNEeKTpOEMKOCTh TIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOTO KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIEKTPOMETpP, DSJIEKTPOCTAaTHUYECKash 3allUTa, 3a3€MJICHHE BJIEKTPONpHOOpPOB,
KOHJICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

B3aumopencTBre HaIEKTPU30BaHHBIX TEI.

DIJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DNeKTpocTaTHUECKas 3aluTa.

JIMPNEKTPUKY B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSAHUS MEXKAY HUMH U AUAJICKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yuenuueckuii saxcnepumenm, nabopamopmuvie padomul

N3mepeHne 35eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [I0CTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHUE. YIEIBbHOE COINPOTUBJICHUE BEIIECTBA.
[TocnenoBaTenbHOE, MAapALIEIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDkoyms—Jlenma. MomHOCT

QJICKTPHUYCCKOI'O TOKA.



ONEeKTpOABMKYIIAsL CUJIa U BHYTPEHHEE CONPOTUBIEHUE HCTOYHHUKA TOKA.
3akoH Oma 11 OJTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

DJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTPUYECKHUM TOK B BakyyMme. CBOMCTBA 3EKTPOHHBIX MYYKOB.

[TonynpOBOHUKHY. CobcTBeHHas " IpUMeCHast IPOBOJIMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B  pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEeKTPOIUTUYECKAS TUCCOLUALUS. DIEKTPOIIU3.

DJIEKTpUYECKH TOK B raszax. CaMOCTOATENbHBIA W HECAMOCTOSTEIIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTPOWCTBA M MPAKTHYECKOE NPUMEHEHHE: aMIEpMETD,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTe/IbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMUCTOPBI U POTOPEZUCTOPHI, NOTYIPOBOJHUKOBBIN THOJ], FaIbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKa U HaIIPSKEHUS.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOIA/IN TIONIEPEYHOI0 CEUYEHHUs U MaTepHraa.

CmMemaHHoe COeTMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHue dIEeKTpOABWKYIIEH cuiibl. KopoTkoe 3aMblkaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBHUCHUMOCTh CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ POBOAUMOCTS BO3/1yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TNOAA.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COeIMHEHUS PE3UCTOPOB.



H3mepeHne 3JeKTPOABUKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrponusa.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce OCyIIECTBISETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHMS: SIBICHUE, HAy4YHbIH (DakT, rumores3a, (u3nMdeckas BEIUMYMHA, 3aKOH,
TeopHsl, HAOMIOJEHUE, SKCIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pellleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0osia, ux rpaMku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI M UX IPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmdyeckoe ABMIKEHHE B KUBOU mpupoje, auddysus, ocMmoc,
TEIUI0O0OOMEH JKUBBIX OPraHU3MOB (BUIbI TEILIONEPENayH, TEIJIOBOE PAaBHOBECHE),
AIIEKTPUUECKHE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEH WU
ra3oB, 3JIEKTPUYECKHE CBOWCTBA METAJIOB, J3JIEKTPOJMTUYECKAS UCCOLMAIMS,
rajibBaHHKa.

l'eocpaghus: BnaxXHOCTh BO3/1yXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOMIIUIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTUE€), JIBUraTelb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBOW XOJIOJAWIBHUK, KOHJAUIIMOHEP, TEXHOJIOTHU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAIOB, B TOM WYKCJI€ HaHOMAaTepHaloB, U

HAHOTCXHOJIOTMH, OJJICKTPOCTATHUYCCKAA 3alluTa, 3a3CMJICHHC 3J'ICKTpOHpPI60pOB,



KCEpOKC, CTpYHHBII IPUHTED, ANIEKTPOHArPEBATEIIbHBIE npuOopHI,

AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TATbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3aumoaeicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMnD cynepro3unuu
MAarHATHBIX MOJIeH. JINHMM MarHuTHOM WHAYKUWMH. KapTWHA JUHWKA MarHuTHOU
VHJYKLWH [0JIsSI TOCTOSIHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOI'O TOJISL JUIMHHOIO IIPSIMOTO IPOBOJAHMKA U 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJITHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHOU
WHIYKIUU. OJIEKTPOJABHXKYIAs CUJda WHAYKIMH. 3aKOH JJIEKTPOMATrHUTHOU
nHaykunu @apanes.

BuxpeBoe aleKTpUYECKOe Toyie. DJEKTPOABWKYIIAs Cuila WHIYKIUU B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuo Jlenua.

NHAyKTUBHOCTh. SIBIE€HME CAMOMHIYKIMU. OJEKTPOABIKYIIAS  Cuia
CaMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.



TexHuueckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: IOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, BJIEKTPOABUTATENb, YCKOPUTEIU SJIEMEHTapHBIX
YaCTHI], UHTYKIIUOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO IMMyYKa MarHUTHBIM OJIEM.

JluHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3aumopeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cunia Ammepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

SIBrIeHNE 3IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBneHre CaMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3ydeHne MarHuTHOTO MOJIst KATYIIKU C TOKOM.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHIYKIIHAH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUMHbLE KONEOAHUA

KonebarenrHast  cucrtema. CBOOOAHBIE  MEXAaHUYECKHE  KOJeOaHMU.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoeOaHUU.
IIpyXVHHBIN MasATHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHUE TapMOHHUYECKUX
kosebanwmii. [IpeBpareHne sHeprUM NPy TAPMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJCOAHHS B

UJCATbHOM KOJIeOATeIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U



AIIEKTPOMArHUTHEIMH KosiebaHusimu. @Dopmyna Tomcona. 3akoH COXpaHEHHS
DHEPIUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux kojieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHE
koseOanus. Pezonanc. BoiHy)AeHHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSI.

[lepemenHbiii TOK. CHHYCOMJAQIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE DIEKTPUUECKOM
HHEPrur. DKOJIOTHYECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCITOJIb30BAHUS JIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHuyeckue ycCTpOWCTBA W MPAKTUYECKOE MPUMEHEHUE: SIICKTPUUECKUIA
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mapaMeTpoB KojaeOaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

Hab6mrogenue 3aTyxarmux KojaeOaHuid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HabGmronenne pe3oHanca.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHHSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3oHanc mnpu MOCNENOBAaTEIbHOM COCIMHEHHHM pE3UCTOpa, KaTYyIIKU
WHYKTUBHOCTH U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MaJbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HccnenoBanre MEpEeMEHHOr0 TOKa B LENM U3 [OCJEN0BATEIbHO

COEIMHEHHBIX KOHJEHCATOPA, KATYIIKA U PE3UCTOPA.



Tema 2. Mexanuueckue u 371eKmMpoMazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacmpocTpaHeHuss Y JJMHA BOJIHBL. [lomepeuHble W TPOJOJIBHBIE BOJHBI.
HuTepdepentus u qudpakius MEXaHUIECKIX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3NMYyYEHHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBA
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, Mospu3anus, audpakims,
uaTepdeperus. CKopocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIxama 3IeKTPOMarHUTHBIX BOJH. [I[prMeHEeHHE 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3YU U TENIEBUICHU. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuueckue yCTpONCTBA M MPAKTUUYECKOE MNPUMEHEHHE: MY3bIKaJbHBIC
WHCTPYMCHTHI, YJIbTPAa3BYKOBas IWAarHOCTHKA B TEXHHWKE M MEIWIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

HaOmronenue otpakeHust U peJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune uatepdepenninu u audpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOM KOJIeOaHUM.

HccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpaKeHUE,
pesIoMJICHUE, TOJSpU3als, TudpaKius, HHTephepeHITHs.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacHpoOCTpaHEHUE CBETA B

OJHOPOJIHOM cpene. JIyu cBeTa. ToOUEUHBI HCTOUHUK CBETA.



OTtpaxeHnue cBeTa. 3akOHbI OTpakeHus cBeta. [locTpoenune n3zoOpaxkeHuii B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbll yroja MOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CrnoxxHbIi coctaB Oenoro cBeta. Ler.

CoOuparormie ¥ pacceuBaroniue JUH3BL. ToHKas nmH3a. DOKycHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpaxkeHuil B
coOMparolux U paccenBarolux JuH3ax. Dopmysia TOHKON JUH3BI. Y BEJIHYEHUE,
JTABAEMOE JIMH30M.

[Ipenespl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYyMOB M MHUHUMYMOB B HHTEp(QEpEHLHMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcCIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCHMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue yCTpOMCTBa M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyla,
¢doToanmapaT, NPOEKIMOHHBIMA amnmnapar, MHUKpPOCKON, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBOIA.

HccnenoBanne CBOMCTB M300paXeHU B JTMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOa.

HaGmronenue natepdepeHinm ceera.

Hab6mronenune nudpakxium crera.



HaOnronenue aucnepcun cBeTa.

[ToyyeHue ciekTpa ¢ MOMOIIbIO TPU3MBI.

[Tosryuenue ciekTpa ¢ HTOMOIIbIO TU(PPAKLIUMOHHON PEIIETKY.
HabGnronenue nonasipusalnuy CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol
W3mepenue nokasaresns NpeaoMIICHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JIMH3AX.

HaGmronenne nucnepcuu cBera.

Paznesn 6. OCHOBBI CIeHIHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuIBl  OPUMEHUMOCTH  KJIACCHYECKOM  MexaHuku.  IlocTymaTel
CIIEHHAIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHINITEHHA.

OTHOCHUTEIBHOCT OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTUHBI.

OHEeprus U UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs3b MacChl C SHEPrUEN U UMITYJILCOM PEIIATUBUCTCKON YaCTHUIIbl. DHEPTHUS

IIOKO.

Pazgean 7. KBanToBasi pusuka

Tema 1. dnemenmol KEAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YaCTOTON. DHEPTHs
Y UMITyJIbC (POTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CrosneroBa. 3akoHbI
dbororddexra. YpapHenue DiHmrerHa s Gortodaddexra. «KpacHas rpaHuna»
dboToaddexra.

JaBnenne cBera. OnbiThl I1. H. JIeOGenena.

XUMHUYECKOE JICCTBUE CBETA.



TexHudeckue yCTpONCTBA W TPAKTUYECKOE MPUMEHEHHE: (POTOAIEMEHT,
dboToIaTYNK, COJTHEUHAsT OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3h(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oTodhdEKTa.

CeTonuon.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[Imanerapnas mogmens aroma. lloctynater bopa. M3nydenue u mormomnieHue
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPIHMM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YpOBHEU SHEPrUuu aToMa BOJIOPO/IaA.

BousiHoBBIE cBoOMicTBa yacTull. Bosnbl 1e bpoitis. KopryckyisipHO-BOJIHOBO#M
JTyaJiu3M.

CHNoOHTaHHOE U BBIHYK/ICHHOE U3JTyYEHUE.

TexHuyecknue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JJIMHBI BOJIHBI Ja3epa.

HabGmronenue nmHeHYaThIX CIEKTPOB U3ITyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue nMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, TOKA3bIBAIOIINE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompeneneHuio  cocTaBa
paauoakTuBHOrO wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4eHHUS.

Bnusnaue PaaIOaKTHUBHOCTH HaA ) KHMBBIC OPIraHU3MBEI.



OTtkpeiTHE TIPOTOHA M HeWTpoHa. HyknonHas monens sanpa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uncio sjapa. M30Tormel.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaIMOAKTUBHOIO pacaja.

DOHeprus CBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. JlegekT Macchl sapa.

SAnepHble peakuuu. JleneHue u CUHTES saep.

SAnepusiii peaktop. Tepmosinepubsiii cunTe3. [IpoOnembl W TEPCHEKTUBBI
AJIEPHOU SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHOU SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE NO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (M3HYECKON KapTUHBI MUpAa.

TexHuyeckue yCcTpoMCTBAa M NPAKTHYECKOE IMTPUMEHEHHUE: TO3UMETP, KaMmepa
BunscoHa, siaepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUM M ACTPOPU3NKH

Otansl pa3BUTHUS acTpoHOMUU. [IpUKIagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMMUH.

Bun 3BénHoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JBUKEHUE.

CosHeuHast cucreMa.

Connne. ConHeuHast akTUBHOCTh. Mctounuk sHeprum ConHI@ W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIA KJIacc —
CBETHMOCTBY». 3BE3/bl TJIaBHOM MOCIEI0BATEIbHOCTA. 3aBUCUMOCTh «Macca —

CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTH. BHYTpeHHEE CTpOEHHE



3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKAEHUU U 3Bodtounu CoJIHLA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nHama I'amaktuka. [lonoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. Paguoranaktuky u xkBaszapbl. YEpHBIE IBIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacuupenne Beenennoit. 3akon Xa06ua. Pa30eranue rajnakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3IydeHUE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabGmronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI1 ONPENeNCHUs MOJOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/11sl CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M ATHYECKOU c(pepax nesTeabHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTUHE MHUPA, POJib (U3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nUecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUH O IPUPO/IE.

MexnpeaMeTHbIe CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce ocylecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypcaMHM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,

TEOpHUs, Ha6JHOJIeHI/I€, 9KCIICPUMEHT, MOACIIMPOBAHUEC, MOACIIb, UBMCPCHUC.



Mamemamuxa: PpEMWIEHHWE CUCTEMBI YPABHEHHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIUU HA OCH KOOPAMHAT, CIOKEHHE BEKTOPOB,
MIPOU3BOIHBIC DSJEMEHTAPHBIX (DYHKIMH, TPHU3HAKH TOJ00US TPEYTrOJBHHUKOB,
ompeiesIeHHe UIOMIAAU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM IIpUpojie, KoJjieOaTelbHbIC
JBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOU MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAILUINYECKASI CTPYKTYpa TBEPIBIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEMIETKHA, CHEKTPAIbHBIN
aHaIus3.

l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: JNVMHWUW DJEKTpOIlEpeaay, TIE€HEpPaTop IEPEMEHHOIO TOKa,
AJEKTPOJIBUTATENb, WHAYKIHWOHHAs II€Yb, pajap, pPaAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,

CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nMka» Ha YPOBHE CpPEIHEro OOIero
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUTUX

JIMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPCAMCETHBIX 06p330BaTeJ'IBHBIX PE3YJIbTATOB.

JINYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Ousuka» T0IKHbI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTb OOYYalOUUMXCA PYKOBOJCTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPaJULMOHHBIM IEHHOCTSAM POCCHUHCKOTrO OOLIeCTBa, pPACIIMPEHHUE >KU3HEHHOI'O
ONBITA U OMNbITA JAEATEIBHOCTHA B IPOLIECCE peaM3alMy OCHOBHBIX HAIIPABIICHUI
BOCIIUTATEJIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINUA 00YUaIOIIEeToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEUYETOBEYECKMX T'yMaHUCTUUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTb BECTHU COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uX QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUS:

c(hOpMUPOBAHHOCTH POCCUKCKOMN TPaKIaHCKOU UJICHTUYHOCTH,

NaTPUOTU3MA,;



IIEHHOCTHOE OTHOIICHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GUUKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEIACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTUPYSACh Ha MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
IEATEIBbHOCTH YUYEHOI0;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOEHUE YCTONYMBOTO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHMA:

ACTETUIECKOE OTHOIICHUE K MUPY, BKIIFOYAs AICTETUKY HAyIHOT'O TBOPUYECTBA,
npuUCyIero (pU3nyecKkoi HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpPEC K Pa3IMYHBIM cdepaMm npodhecCHoHANbHONU JESTEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOD
Oyayuieit mpodeccun U peau30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHNUN BCEH KU3HM,

6) 3K0JIOrNYeCcKOro BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh JKOJIOTMUUECKOW KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakKTepa KOJOTHUECKHUX MPOOIeMm;

IUIAHUPOBAHUE U OCYIIIECTBICHHUE JICUCTBUN B OKPYKAIOUIEH CpeJle HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHne OMbITa JEATeILHOCTH DSKOJOTHYSCKON HAMpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PHU3UKeE;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY

YPOBHIO pa3BUTHA (PU3UIECKON HAYKH;



OCO3HaHUE LEHHOCTM HAay4YHOW JEATEIbHOCTH, T'OTOBHOCTH B IHpoLEcce
u3ydeHus (UMK  OCYHIECTBIATH NPOEKTHYI0O U HCCIIEJOBATEIHCKYIO

ACATCIbHOCTb HHINBUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIe JeliCTBUS
Ba3oBnle Jjornyeckue a1eiicTBUA:
CaMOCTOSITENNFHO  (OPMYJIUPOBaTh M aKTyalM3UpOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENU JEeATENbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTHKCHHS,
BBISIBJISITH  3aKOHOMEPHOCTH M IPOTHUBOpPEYMsT B  paccMaTpUBaEMBbIX
(U3NYECKUX SIBICHUSAX;
pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJEMbI ¢ y4€TOM aHajlu3a WMEIOLIUXCS
MaTepuaIbHbIX U HEMATEpUaJIbHBIX PECYPCOB;
BHOCHTH KOPPEKTHBHI B JACSITEILHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITETbHOCTH;
KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBUAX  pPEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHSI,
pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX PoOIIeM.
ba3oBble uccienoBare/ibckue 1eiCTBUSL:
BJIQ/IETh HAYYHOW TEPMHHOJOTHEH, KIIOYEBHIMU TMOHATHSAMH W METOJaMHU
bu3nYecKoil HayKH;
BJIa/ICTh HABBIKAMH Y4eOHO-MCCIIEA0BATEIBCKONW U MPOSKTHOW ACSITENbHOCTH
B 0051aCTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOUCKY
METOJIOB pelIeHHs 3a7ad (PU3UYECKOTO COJACP>KaHUsS, MPUMEHEHHUIO Pa3IMYHBIX

METOJOB ITO3HAHUA,



BJIAJETh BHJIAMH JEATEIBHOCTH II0 IMOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllUY, MPeoOpPa30oBaHUI0 W TPHUMEHEHUIO B Pa3IMYHBIX Y4EOHBIX
CUTYallUsIX, B TOM YHCIIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00J1aCTH (DU3HUKY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apryMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHUsS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKU OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

YMETb NEPEHOCUTh 3HAaHUA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC TOAXO/IbI U PEIICHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.
Pabora ¢ nunopmanueii:

BJIa/IeTh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOMCK, aHaJM3,
CUCTEMAaTH3alMI0 U HHTEPIpEeTalni0 MH(GOPMALKU Pa3IUYHbIX BUAOB U (POpM
MIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIONIBb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJIOTUI B PEIIEHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX U OPraHU3alMOHHBIX
3alad ¢ coOmofeHreM TpeOOBaHWUN JPrOHOMHKH, TEXHHKH O€30MacHOCTH,
TMTUEHBI, PECcypcocOepexeHMs, IMpaBOBBIX M  JTUYECKUX HOPM, HOpPM

nH(popMaIIMOHHOM 0€30MaCHOCTH;



CO3/1aBaTh TEKCThl (U3MUYECKOTO COACpP)KAHUS B Pa3IMUHBIX (QopMaTax C
yu€TOM HazHaYeHUsI HTHPOPMAIIUH U LEJICBOU ayAUTOPHUH, BHIOMpAs ONTUMAIBHYIO

dbopMy nIpecTaBIeHUs U BU3yallU3aliu.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

OCYILECTBIIAThH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIMKTHI;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMAaTh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOUIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHUBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTUIKEHHUIO: COCTaBIATh ILIAH JCHCTBUM,
pacnpenensiaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJAa W KAXKIOTO YYAaCTHHKAa KOMaHJIbl B
o0l pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTb HOBBIE ITPOEKTHI, OLICHMBaTh HWJIEW C IO3WLHAHA HOBH3HBI,
OpPUTHMHANIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PA3IUYHBIX

CUTyaluusiax, IpoOABJIATE TBOPUYCCTBO U Boo6pa>1<eHHe, OBITh HMHHUIIHMAaTUBHBIM.

PerynsiTuBHBIC YHHBepcaJbHbIe y4eOHbIe NeiCTBUSA

Camoopranuzamnus:



CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATEIbHYIO AESITENbHOCTh B 00JIaCTH
GU3NMKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1a4H;

CaMOCTOSITENIbHO COCTAaBJIATh IUIAaH PEIICHUS PACUYETHBIX U KaueCTBEHHBIX
3aJ1a4, MJIaH BBIOJIHEHHUS MTPAKTUIECKON pabOThI ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacImpsTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHIA;

JienaTh OCO3HAHHBIA BBHIOOp, AapryMEHTHUpOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTH 3a PEIICHNUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3pPYAHMIMH B 00JacTH
(U3KKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyaIllHsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQ/JIeTh HAaBBIKAMH  TO3HABAaTENbHONW  pedrekcuu Kak  OCO3HAHUSA
COBEpIIAEMbIX JEHCTBUI M MBICIUTENbHBIX MPOLECCOB, WX pPE3yJbTaTOB U
OCHOBaHUI;

UCTIONb30BaTh MPHUEMBI PeIIeKCHH IJIsl OLIEHKH CHUTYAIllH, BHIOOpa BEPHOTO
peleHus;

YMETh OIIEHWBAaTh PHCKH U CBOEBPEMEHHO NPUHUMATH PEIICHUS MO0 HX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI W apTyMEHTBhl JPYTHUX TMIPU aHAU3E€ pe3yJIbTaToOB
JeSITEIbHOCTH;

NPUHUMATH Ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TMIPU aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTHX HA OMIHOKH.



B mporecce AOCTHKEHUS! IMYHOCTHBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMMEI
no ¢u3uke I YPOBHS CpenHero oomero o0pa3oBaHUS Yy OOyYaromuxcs
COBEPILIEHCTBYETCS HMOILMOHATBHBIH UHTEJUICKT, IpearnoIaranmn
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUSl, BKJIIOUAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUICTh HAIIPABICHUS PA3BUTUS COOCTBEHHOW SMOIIMOHAIBLHOU cepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, yYMEHHE MPHUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CHOCOOHOCTh aJamnTUPOBATBCS K
IMOITUOHATBHBIM U3MEHEHHSIM U TIPOSIBIIAT THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIONIEH CTpEeMIICHHE K JTOCTHKCHUIO LIEIH U
yCIieXy, ONTUMU3M, WHHUIIMATUBHOCTh, YMEHHUE JCHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTEM;

IMITATUH, BKIIOYAIONIEH CrIOCOOHOCTh MOHMMATh SMOIIMOHAIEHOE COCTOSHUE
JIPYyTUX, YYUTBIBATH €ro TMpPH OCYIIECTBICHHM OOLICHUS, CHOCOOHOCTh K
COYYBCTBUIO U COTIEPEKUBAHUIO;

COITMAITLHBIX HABBIKOB, BKIIFOYAIOIINX CIIOCOOHOCTH BBICTPAMBATh OTHOIICHHUSI

C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAOIIUXCSI YMEHHUA:

JEMOHCTPUPOBATh Ha MpPUMEpPAX pojib U MecTO (U3UKK B (HOPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECATEIBHOCTH JIFOAEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEeH:

MaTepuagbHas TOUKa, MHEpLUUAJIbHAs CUCTEMa OTCYETA, a0COJIIOTHO TBEPAOE TEINO,



WJICAUIbHBIN a3, MOJEIN CTPOCHUS Ia30B, )KUIAKOCTEW U TBEPABIX TEJN, TOUCUHBIN
ANEKTPUUYECKUH 3apsil PU pElIeHUU (PU3HUECKUX 3a/1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECCTBA U
AJEKTPOJAVMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEHHOE
JBI)KCHUE, CBOOOJHOE IIaJICHUE TeJ, JBM)KCHHE II0 OKPY)XHOCTH, WHEpIIHUs,
B3auMojieiicTBre Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXKICHNH ), TEIJIOBOE
pPaBHOBECHE, MCHApPEHUE, KOHJCHCAlWs, IUIABJIICHUE, KPUCTAJUIM3AlNs, KUIICHHE,
BJIAJKHOCTbH BO3/1yXa, MOBBIICHHUE JABJICHUS T'a3a MIPU €r0 HArPEBAHUU B 3aKPBITOM
COCylle, CBSI3b MEXKIYy MapamMeTpamMyd COCTOSIHASL Tra3a B HM30Mpoleccax,
ANEKTPU3ALUSA TEJ, B3AUMOJICUCTBUE 3aPSJIOB;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYSCKHE BEIWYHHBI:
KOOpJMHATA, MYTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
MMITYJIbC Te€Jla, KNHETUYECKasd YHEPrusi, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh;, IIPH OINHCAHUM TIPABHUIBHO TPAKTOBAThH
(U3UYECKUIT CMBICT MCIHOJIb3YEMbIX BEIMYMH, UX OOO3HAYCHHS M €IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIIMUUHY C JAPYTHMU
BEJINYMHAMM;

ONUCHIBATh M3YYEHHBIC TEIJIOBBIE CBOWMCTBA TEJI M TEIUIOBBIC SIBICHUS,
UCIIONB3YSd (U3WYECKUE BEIMYMHBI: JaBJICHHE Ta3a, TeMIleparypa, CpeaHss
KMHETUYECKAsi SHEPrUsl XaOTUUECKOTO JIBWKEHHS MOJIEKYJ, CPEAHECKBAApaTUYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprusi, padora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBHUTATENSA; IPH ONMHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUN CMBICH HCIOJb3yeMbIX BEJIMYMH, HX
o0O3HAaUeHUsT W EAWHUIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKYIO BEIMYUHY C IPYTUMU BEIHMUYHNHAM;

ONHUCHIBATh U3YYEHHBIE JIEKTPUUECKHUE CBOMCTBA BEIIECTBA U AJIEKTPUUYECKHUE

sBJICHUSI (TTPOLIECCHI), UCTIONB3Ys (PU3NYECKHE BETUYMHBI: AIEKTPUUCCKUI 3apsi,



AIEKTPUYECKOE TOJIe, HAMPSHKEHHOCTD TOJISA, TOTSHITHAN, PA3HOCTh TTOTEHITNATIOB;
IpU ONHWCAHWHM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUA CMBICT HCIOJIB3yEeMbBIX
BEJIMYMH, UX OO0O3HAYCHMsS W EIUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBS3BIBAIOIINC
JTAHHYI0 (M3UYECKYIO BEJTUYHHY C IPYTHUMH BEIHYNHAMH,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIIONb3Ys (PU3MUECKUe
3aKOHBI U MIPUHIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrHH, 3aKOH COXPAaHEHUS WMITYJIbCa,
MPUHINAN CYNEPNO3UIIUA CHJI, TPUHITUIT PABHOIMPABUS HHEPIHATBHBIX CHCTEM
oTcuéTa, MOJIEKYISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS BEIIECTBA, Ta30BbHIC
3aKOHBI, CBSA3b CPEIHEH KMHETHYECCKOW SHEPTHH TEIUIOBOTO JBMKCHHUS MOJICKY C
aOCOJIFOTHOM TeMIepaTypoM, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHHS
AIEKTPUYECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pa3idyaTh CJIOBECHYIO
GbOopMYyIIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKCHHUE M YCIOBHS (TPaHMUIIBI,
00J1acTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUSA MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUS X 0€30MacCHOTO HCIIOJIb30BaHUS B
MMOBCEHEBHOM JKU3HMU;

BBITIOJTHATD OKCIICPUMEHTHI 110 HCCIICIOBAHUI0 (DU3WUECKUX SBJICHUNA |
MIPOIIECCOB C HCIMOJB30BAHUEM TPSIMBIX M KOCBEHHBIX H3MEPEHUM, MPU ITOM
dbopmynupoBath TpoOJieMy/3aadyy M TUMNOTE3y Y4eOHOro JKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 IMPEIJI0KEHHOTO OOOpYAOBaHHUS, MPOBOJIUTH OMBIT H
bopMyIUpOBaThH BHIBOHI,

OCYIICCTBIIATH MPSMbBIC U KOCBEHHBIC U3MEPCHHS (PU3NUSCKUX BEIUYHH, TIPH
ATOM BBIOMpPaATh ONTHUMAJIBHBIA CIIOCOO0 M3MEPEHHUS W HCIIOJIb30BaTh H3BECTHHIC
METO/IbI OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIENOBATh  3aBUCHUMOCTH  MEXKIYy  (PU3NYECKUMH  BEJIMYMHAMH  C
WCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY,
(bUKCUpPOBATh PE3yIbTAThl IMOJTYYCHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIMYHUH B

BU/JIe TAOJIUIl ¥ TPpaUKOB, €NIaTh BEIBOBI IO pe3yjIbTaTaM UCCIIECI0BAHNUS,



coOmro1aTh MpaBmia 0€30MacHOT0 TpyAa MPHU MPOBEACHUHN UCCIICIOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATEIIbCKOW U MPOEKTHOU
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
000pyIOBaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIIOJIBb3Ysl (PU3UYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BbIOMpaTh (PU3UYECKYIO MOJECIb, BBIACIATh (PU3MUECKHE BETUYMHBI U (HOPMYIIHI,
HEeOoOXoauMbIe NJisi €€ pelleHUs, TPOBOAUTh PacUYEThl M OICHUBATH PEaJIbHOCTh
MOJTy4YEHHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

penaTh KaueCTBEHHbIE 33/1a4l: BBICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C OMNOpPOM HAa WM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
¢dbuznyecKue sBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7ady  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJIOTHH /I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIIUN
Y NIPEICTABICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyI0 HH(DOPMAITHIO;

MIPUBOJUTH MPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 0€30MacHOCTU MPHU OOpallleHUH ¢ MpUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTathb B TpYIIE C BBHIIOJHEHUEM Pa3IUYHBIX COIMATIBHBIX POJIEH,
IUIAaHUPOBATh PadOTy TPYMNIbl, PAUUMOHAIBHO pacHpenessiTh OOSI3aHHOCTH U
IJIAHUPOBATH JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHHE PACCMAaTPUBAEMOM TIPOOIEMBL.

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:



JEMOHCTPHPOBATh HAa MPUMEpax pojib U MeCTO (U3MKH B (HOPMHPOBAHHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUM, B MPAKTUYECKOW JEATEIbHOCTH JIOJIeH, IEIOCTHOCTh U E€IMHCTBO
buznyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS HU3YYEHHBIX (U3MUECKUX MOJIEei:
TOYEUYHBIN AJIEKTPUUECKUIN 3apsijl, JIyd CBETa, TOUCUHBINM UCTOYHHK CBETA, A/lepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa TMpH perieHUuH (Pu3HuecKux
3ajiay;

pacro3HaBaTh (pU3HYECKUE SIBICHUA (MPOIECCHl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB JICKTPOJAMHAMUKHU M KBAHTOBOW (DU3UKH: DJICKTPUUECKAsl MPOBOIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHIYKIWSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEWHOE PACHpPOCTPAHEHHE CBETA, OTPaKCHHE, MPEIOMIICHUE,
untepdepennusi, audpakuus W MOJApU3alUi  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3phexT (hoTodrddeKT), cBeToBOE AaBieHNE, BOSHUKHOBEHHE
JUHEWYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas
PaOaKTUBHOCTH;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHEIE,
ONTUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJUMOCTb  pPA3JUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), HMCTOJB3YsAd (U3UYECKUE BEITHYMHBIL:
ANEKTPUUECKUI 3apsjl, CUJia TOKa, JJIEKTPUUECKOE HANpSKEHHUE, DJIEKTPUUYECKOe
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIIKYIIAs Cuia, padoTa TOKa,
WHIYKIMS MarHUTHOTO TMOJs, cuia Awmrepa, cuia JlopeHiia, MHIYKTHBHOCTD
KaTYIIIKW, DHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepHoJ M YacToTa
KoJeOaHnii B KoyieOaTeTbHOM KOHTYpe, 3apsij U CcWia TOKa B TPOIECcCce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPH OIMUCAHUM TMPABUIBHO TPAKTOBATH (PU3MUECKUN

CMBICJI HCIIOJIB3YCMBIX BCJIIMYHWH, HX 0003HaYEeHUA U CIAWHUIIbI, YKa3bIBATb



bopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYI0 BEIUYUHY C JPYTUMH
BCIIMYNHAMU;

ONHUCHIBAaTh H3YYCHHBIC KBAHTOBBIC SBJICHUS W MPOILECCHI, HCMOJIb3Ys
bu3NYecKue BEJIMYMHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMMYJbC (OTOHA, MEPHO]T TIoJIypaciaja, SHEPrus CBI3U
aTOMHBIX S7Iep, IPU ONHUCAHWM TIPAaBUWJIBHO TPAKTOBATh (U3UYECKUM CMBICT
UCIIOJB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS M E€IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3bIBAIONIME JaHHYI (U3UYECKYIO BEIMYMHY C JAPYTMMH BEJIMYUHAMH,
BBIYUCIISITh 3HAaUCHUE (DU3UUECKON BETUUNHBI;

aHaTM3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3MUecKue
3aKOHBI M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlieIbHOTO
COCIMHECHUS TPOBOJHUKOB, 3aKOH J[oyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIIUH, 3aKOH NPSIMOJIMHEHHOIO paclpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKCHUSA
CBETa, 3aKOHBI MPEIOMJICHUS CBETa, YpaBHeHHE ODiHINTeHHA i1 doTodrddekTa,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHS MacCOBOr0 4McCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYTUPOBKY
3aKOHA, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHE M YCIOBHSA (TpaHUIBI, 0O0JacTH)
MIPUMEHUMOCTH;

OTPENIENATh HAMIPABIICHUE BEKTOPA MHIAYKIIMM MarHUTHOTO TIOJIsSI TPOBOHUKA
C TOKOM, cuJIbl AMrnepa u cuiibl JlopeHna;

CTPOUTh M OINHUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJTHATDh DKCIICPUMEHTHI 110 HCCIICIOBAaHUI0 (DHU3WYECKUX SBJICHUN W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmynupoBath MpobiieMy/3amady W TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H

bopMyIUpOBaThH BHIBOIBI,



OCYILECTBISThH MPSIMbIE M KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYUH, MTPH
TOM BBIOHMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/IbI OLICHKHU ITOTPEIIHOCTEN N3MEPEHH;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3MYECKHMX BEJIMYMH C HCIOJIb30BAHUEM
OpsIMBIX M3MEPEHMH: INpU STOM KOHCTPYHUPOBATh YCTaHOBKY, (PMKCHUpPOBATh
pe3yJIbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKMX BEJIUYMH B BUZAE TAOIMI] U
rpaduKoB, JenaTh BHIBOJIBI [0 PE3yJIbTaTaM UCCIIECIOBAHMUS;

co0ro1aTh npaBuia 0€30MacHOTO TpyJa MpH IMPOBEICHUM HCCIECJOBAaHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JEATEIbHOCTH C MCIOJb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOIO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUSA 33/1a4U
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3MUECKUE BEITUYUHBI U (HOPMYIIHI,
HEOOXOAUMBbIE I €€ PElICHUs, TPOBOJUTh PAaCUYEThl U OLEHUBATh PEaTbHOCTh
HOJy4YEHHOT'0 3Hau€Hus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHbIE 33/1a4i: BBICTPAUBATh JIOTUUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3uYeCKHe ABIICHUS,

UCIIOJIb30BaTh  MpPU  PEIIEHWH  y4eOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MOTYYEHHON U3
pPa3IUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOIyYaeMyl0 HH(pOpMaIuio;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOUIETO0 MHpA, B Pa3BUTHE

TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMUS MO (PU3MKE B MOBCEIHEBHON KHU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOPaMHU U TEXHUYECKUMU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 3/10pOBbS U COOJIIOJIEHUS HOPM SKOJIOTMYECKOIO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpyHIE€ C BBINOJHEHUEM pAa3JIMYHBIX COLMAIBHBIX pOJEi,
IUIAHUPOBaTh pabOTy TpyHNbl, PAlUOHAIBHO pACHpPEleNiaTh OOSA3aHHOCTU WU
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATH

BKJIaJ KaXXI0I'0O U3 YYaCTHHUKOB I'PVYIIIIBI B PCIICHUC paCCManHBaeMOfI HpO6HCMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa U METOJbl HAYYHOTO TTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https:/m.edsoo.ru/7fA1bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU 9 1 bubnuotexa [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBBI TEPMOHHAMHKI1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSTHUS BEIIECTBA. 5 bubnnoreka [HOK

®a3oBbIe IEPEXOIbI

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




Hroro no pazneny 24
Pasznen 4. JIEKTPOANHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 10 https://m.edso0.ru/7f41bf72
ITocTosAHHBIN NEKTPUUECKUN TOK. TOKH B bubnnoreka [HOK
4.2 12
pa3IMYHBIX cpelax https://m.edsoo0.ru/7f41bf72
Htoro no pazneny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrposbnble IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Paznea 1. 3JIEKTPOJANHAMUKA
11 MarnuTtHoe nojue. DIeKTpoMarHuTHas 11 1 3 bubnunoreka [HOK
' VHTYKIHS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnuorexa [JOK
' KoJIe0aHus https://m.eds00.ru/7f41¢97¢
59 MexaHn4yeckne U dJIEKTPOMarHUTHBIS 5 1 bubnmnorexa [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBBI cHIEIIUATBLHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuotexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToma 4 bubnuoreka [IOK




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

4.3 ATOMHOE SApO

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny

15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3UNKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHUIUKU 7 E:fg:;{?:;aoggﬁ £41097¢
Hroro no pazneny 7
Paznen 6. OBOBLIAIOILIEE IOBTOPEHUE

6.1 Ob6o06maromee MOBTOPEHHE 4 Etlff:;l?:;aoggﬁ £41c07¢
Hroro no pazneny 4
PeszepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne nugposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
1 ®dusnka — Hayka o npupoje. Hayunsie 1 bubmmoreka [JOK
METO/1bl TO3HAHUSI OKPYKAOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B hopMupoBaHUM
2 COBPEMEHHOM i)a HOI K(g I’;I/IHIi MUpa, B 1 bubmorexa HOK
P L P 1P, https://m.edso0.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
Mexanunueckoe aBuxeHue. OTHOCUTEIBHOCTh
3 MeXaHU4ecKoro AsuxeHus. [lepememnienue 1 bubmmorexa [TOK
A - epeMe ’ https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHUE
4 PaBHOMEpHOE TPAMOIMHENTHOE TBUKEHUE 1 brbmmorexa [TOK
P P A https://m.edsoo.ru/ff0c3620
5 PaBHOYyCKOpEHHOE TPSMOIUHENHOE 1 bubmuoreka [IOK
JIBIDKEHUE https://m.edsoo.ru/ff0c372e
6 CBobomHoe majienne. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MaAECHUS https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe nuxenue. J{BrmxeHue 1 bubmuoreka [IOK
MaTepUaIbHOU TOYKHU IO OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Ipunuun otHocuTenbHOCTH ["anunes.
8 HNuepuumaneusie cucremsl orcuera. [lepBriit 1 bubmmorexa [JOK
pH P https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [lpunuun cynepno3uuuu 1 bu6muoreka [IOK

cuit. Bropoit 3akon HeroroHa st

https://m.edsoo.ru/ff0c3be8




MaTCpHaHBHOﬁ TOYKHN

Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX

bubnunorexa LIOK

10
TOYEK https://m.edsoo.ru/ff0c3be8
11 3aKoH BceMUpHOTO TsiroreHus. Cuna bubnmnoreka HOK
TsKkecTu. [lepBasg kocMuYecKkast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bub6nmmoreka [IOK
12 Cuiia octu. 3akoH ['yka. Bec Tena
yrpyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpenunst. Koaddbunuent tpennsa. Cuina
13 con OTiBJIeHI/IH m (11)4(1) BI/I)KGHI/II/II) Tena B bubmmorexa [JOK
P pua https://m.edsoo.ru/ff0c3f76
JKUJIKOCTH WJIH Ta3e
[ToctynarensHoOe U BpaliaTelbHOE ABIKEHUE
14 a0COJIIOTHO TBEPOTO Tes1a. MOMEHT CHITBI. bubnnorexa [JOK
I1imeyo cunbl. YciioBUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
Hmnynsc MaTepuanbHONW TOYKU, CUCTEMBI
15 MaTepUaibHbIX TOUYEK. MIMITysbe cuibl. 3aK0H bubnmnoreka HOK
COXpaHEeHHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
TBUKCHHE
Pa6ota u momHOCTh cuibl. Kunernaeckas
16 SHeprus MarepuanbHoi Touku. Teopema 00 brbmmorexa LTOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETHUUECKOW SHEPTUH
[TorenumansHas sueprus. [loTreHmanbHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnuotexa [JOK
npykuHbl. [loTeHnManbpHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3EMITH
[ToTeHManbHBIC U HETIOTEHITUATBHBIC CHJITBI.
bu6nunorexa LIOK
18 CBs13b pabOTHI HETTOTEHITUATBHBIX CHJI C

H3MEHEHHEM MEXaHHISCKOM OHEPIrun

https://m.edsoo.ru/ff0c478c




19

20

CUCTEMBI TeJl. 3aKOH COXPAHECHHUS
MEXaHUYECKON YHEPTUn

JlaboparopHnas pabota «lccienoBanue cBSI3U
paboThI CHIIBI C U3MEHEHHEM MEXaHUYECKOI
SHEPruu Tella Ha MPUMEPE PACTKEHUS
PE3UHOBOTO KIyTa»

KonTtponpHast padora no teme «Kunemaruka.

I[I/IHaMI/IKa. 3aK0HBI COXpaHCHUA B
MCXAaHUKE»

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

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
newkenue. Auddysus

bubnunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

23

24

Xapakrep JBUKEHUS U B3aUMOACHCTBUSA
4acTHIl BemecTBa. Monenu CTpoeHus ra3os,
JKUJKOCTEN U TBEPABIX TEIl

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

TenmoBoe paBHOBecue. TemnepaTrypa u eé
n3mepenue. lllkana remneparyp Llenbcus

25

26

27

HNneanpuerii raz 8 MKT. OcHOBHOE
ypaBuenue MKT

AOcomoTHas TemrepaTypa Kak Mepa cpeiHein
KMHETHUYECKON SHEPTUU IBMKEHUS MOJIEKYII.
VYpasnenue MenaeneeBa-Knanelipona

3akoH /lanbToHa. ["a30BbIE 3aKOHBI

bubnunorexa LIOK
https://m.edsoo.ru/ffOc4fde

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

28

JlaGopaTtopHas pabota «HcciaenoBanue
3aBUCUMOCTH MEX]y TTapaMeTpaMu
COCTOSIHUS Pa3peKEHHOTO Ta3a»




HSOHpOHCCCH B UACAJIBHOM Ia3€ U UX

bub6nmmoreka [IOK

29
rpaduyeckoe npeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprust TepMOIMHAMUYECKOM
30 CHUCTEMBI M CTIOCOOBI €€ N3MEHEHUS. bubnuorexa [JOK
KonuyecTBo TemmoTs! u padbota. BHyTpeHH s https://m.edso0.ru/ff0c5952
SHEPrusl OJTHOATOMHOTO UJCAIBLHOTO Ta3a
bubnunoreka LIOK
31 B
YIRL TeIoTepeaatt https://m.edsoo.ru/ff0c5c36
Y ienbHas TEIIOEMKOCTD BEILIECTBA.
32 K(I)[J'II/IIIGCTBO TEIUIOTHI IPU TZLII'IJ'IOHG enaue bubmmorexa LIOK
. p peAae. https://m.edsoo.ru/ff0c5c36
AnuabaTtHbIii poriiecc
33 [lepBrlii 3aKOH TEPMOJMHAMUKY U €TI0 Bbu6mmoteka [JOK
MIPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
34 HeoOpaTtumocTs poneccoB B MpUPOJIE. bubmuoreka [IOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunuun neiictud u KIIJ{ remnoBoit bubmmoteka IIOK
MaIlUHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KII1/]
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU
O6o06matomuii ypok «MonexyspHas bubnuotexa [JOK
38
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme
39 «Momnekynspras pusuka. OCHOBBI bubmmorexa [IOK
YEp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHKH
40 [TapooGpazoBaHue U KOHEHCAIUS. bubmuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubnuorexa [JOK

Bo3ayxa. HacelenHslii map

https://m.edsoo.ru/ff0c64d8




Teépnoe Teno. Kpucraminueckue u
amop(HbIe Tera. AHU30TPOIUS CBOMCTB

bub6nmmoreka [IOK

42
KpUCTALIOB. JKHIKHE KPUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpemMeHHbIE MaTepUalIbl
43 [InaBnenue u kpuctauM3auus. Y geiabHas bubnmnoreka HOK
tertoTa rasieHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnunoreka LIOK
44 6
¥papHetiiie TeM10B0ro banatica https://m.edsoo0.ru/ff0c6820
45 DnekTpu3zanus Ten. JIEKTPUUECKUH 3aps. bubmmoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
[IpoBOoAHMKH, AUIIEKTPUKHU U
46 H(I))JI OBOJIHMKHU 3a1f(r))H COXpaHEHUS bubmorexa HOK
YHpOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsijia
47 B3aumopeiictBue 3apsnoB. 3akoH Kyiona. bubnmorexa LIOK
To4deuHsIil IIEKTPUYECKHN 3apsiy https://m.edsoo.ru/ffOc6ced
Harpsx€HHOCTB 3JIEKTPUYECKOIO IOJIS.
48 [TpuHIMI CyNEepHO3UIINH JIEKTPUUECKUX bubmorexa HOK
p VH yrep H . p https://m.edsoo.ru/ffOc6df2
nosneit. JInnum HanpsHKEHHOCTH
49 Pabota cuit snekTpocTaTHuecKoro moJisi. bubmuoreka [IOK
ITotennman. PazHOCTh MOTEHIINATIOB https://m.edso0.ru/ff0c6f00
[TpOBOIHMKYU U AUDIIEKTPUKHU B
50 3J'IpeKT J(I)CTaTI/I'—IeiKOM noljie bubmorexa HOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubmuoreka [{OK
51 6) .K
FICKTPOCMICOLTE. ROHACHCATOP https://m.edso0.ru/ff0c7126
59 DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubmmoreka [JOK
DHeprus 3apsHKeHHOT0 KOHAEHCaTopa https://m.edsoo.ru/ff0c72c0
53 JlaGoparopHas pabota "M3mepenue




54

3JIEKTPOEMKOCTH KOHAeHcaTopa"

[IpuHIMI NECTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KONMMPOBAJIBLHOIO arapara,
CTPYHHOTO MPUHTEPA. DIEKTPOCTATUUECKAS
3amuTa. 3a3eMJIeHUE DIEKTPOIIPHOOPOB

55

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locrosunsiii Tok. Cuiia
toka. Hanpsixenue. ConporuBienue. 3akoH
OmMa 111 yyacTka Lenu

56

[TocnenoBarenpHOE, apaLIEIBHOE,
CMEIIaHHOE COeTMHEHHE TIPOBOJHUKOB.
JlaGopaTtopnast pabora «3yuenue
CMEIIAaHHOTO COCIMHEHHUSI PE3UCTOPOBY

bubnunoreka LIOK

0.5 https://m.edsoo.ru/ff0c74f0

S7

58

59

60

PaboTa 1 MOITHOCTH IEKTPHUECKOTO TOKA.
3akon J[xoyns-Jlenma

3akon OMa a7ist TOJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopaTtopnast pabora «3mepenne I1C
HNCTOYHHKA TOKA U €TI0 BHYTPCHHCTO
COITPOTHBIICHUS

ONEeKTpOHHask MPOBOAUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.
CBepXIpoBOAUMOCTh

DneKkTpudeckuil Tok B Bakyyme. CBolicTBa
AIIEKTPOHHBIX MTyYKOB

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nmorexa LIOK

0.5 https://m.edsoo.ru/ffOc7ae0

61

[ToynpoBoIHUKH, UX COOCTBEHHAs U
MpUMecHask MpoBOAUMOCTh. CBoMCcTBAa p—N-

but6mmoreka [IOK
https://m.edsoo.ru/ffOc84ae




nepexoja. [lomynpoBoaHukoBbie TPUOOPHI

DNEKTPUYECKUM TOK B PaCTBOPax U
pacIuiaBax 3JIeKTPOJIUTOB.

bubnunoreka LIOK

62 1
DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DIIEKTPUUYECKHI TOK B Ta3ax.
. . bubnuorexa [JOK
63 CaMOCTOSATEIbHBIN U HECAMOCTOSATEIbHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [Inazma
One €CKHe 60 CTpOMCTBa
6 mpaxweoroe mpuvercme, Mpasuza 1 BuGmorera LIOK
p P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30IMacHOCTH
bubnuoreka [{OK
i 1
65 O06006mmarmui ypok «IEKTPOTHHAMUKAY https://m.edsoo.ru/Ff0c88be
KontponbHas padoTa o Teme
66 «9nekrpocrartuka. [locTosHHBIN 1 bubnmnorexa [JOK
ANEKTPUYECKUN TOK. TOKM B pa3IMUHBIX https://m.edsoo.ru/ff0c8a8a
cpemax»
bu6nunorexa LIOK
7 i 1 1
6 O6obmaronit ypok 1o remam 10 xnacca https://m.edsoo.ru/ff0c8c56
. bubmuoreka [IOK
1 1
68 Obobmaromuii ypox no Temam 10 rracca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
°
‘:;n Tema ypoxa Beero Kontpoabubie IIpakrnueckue II/I[:;:GHI/IH :)I;I[()l;l;ziz:eﬂbﬂme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMoJielcTBHE. MarHuTHOE 10JI¢. 1 bubnunoreka LIOK
BekTop MaruutHOM MHAYKUUU. JInHUM https://m.edsoo.ru/ff0c9778
MarHMTHON MHTYKIIUU
MarauTHO€E 1oJIe MPOBOJIHHUKA C

) TokoM. OmbIT DpcTeaa. 1 bubmmoreka [JOK
B3anmopeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHas pabota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO IOJIL KaTYyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleicTBME MarHUTHOTO TOJISI Ha
MPOBOJHUK ¢ TOKOM. Cumita Ammepa.

4 JlaGopatopHnas pabora 1 1 bubmuoreka [IOK
«HMccnenoBanne 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM»

JleicTBME MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YacTHILY. 1 bubmuoreka [IOK
Cuna Jlopennia. PaGoTa cuitbt https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAYKIMU. IC 1
WHAYKIUU. 3aKOH JIEKTPOMarHUTHON




uHaykiuu Papanes

Jlaboparopnas pabota
«MccnenoBanue sBICHUS
AIIEKTPOMATHUTHOM WHITYKIIAU

bubnunoreka LIOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTB. SIBIEHUE
camouHykiuu. 3J{C caMOMHAYKLIHH.
DHeprusi MarHUTHOTO TOJIsl KATYIIKU C
TOKOM. DJIEKTPOMarHuTHOE 1oJie

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

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
JJIEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

11

12

13

O6o0maromuii ypok «MarautHoe
I10JI€C. QHGKTPOMaFHI/ITHaﬂ UHIAYKIOUS)

KonTponbHas pabota mo Teme
«Mar"suTtHoe I10JI€e.
SHGKTpOMaFHI/ITHaSI I/IHIIYKIII/ISI»

CB00O/IHBIE MEXaHUYECKUE
KosebaHus. ['apMoHHUeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpamenue saepruu

JlaGopatopHnas pabora
«HccrnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KojaeOaHuii rpy3a Ha
HUTH OT JUITMHBI HUTU U MacChl Tpy3a»

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcad58

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

14

Konebartenbublit KoHTYp. CBOOOIHBIC

but6mmoreka [IOK
https://m.edsoo.ru/ffOcb820
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16

17

18

OJICKTPOMAarHMTHBIC KoJIeOaHUs B
nacajibHOM KOJIeOaTeIbHOM KOHTYPC.
Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariuTHbIMHA KOJIEOAaHHUSIMHU

®opmyna Tomcona. 3akoH
COXPAaHEHUS SHEPTUU B UJICATBHOM
K0J1e0aTeIbHOM KOHTYpE

[IpencraBneHue o 3aTyxaromux
KosieOaHusX. BbIHYXIeHHbBIE
MeXaHHYeCKHe Konebanus. Pe3onanc.
BbIHYXIEHHBIE 3JICKTPOMarHUTHBIC
KosaeOanus

[lepemennsbiii Tok. CUHYCOMAABHBIN
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUTUTYTHOE 1
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

Tpancdopmarop. [IpousBoactso,
nepeaaya v norpedieHue
JJIEKTPUYECKON SJHEPTUU

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubnuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbd34

19

Y CTpoNCTBO U MPAKTHUYECKOE
IIPUMEHEHHUE IIEKTPUYECKOr0 3BOHKA,
reHeparopa INepeMEeHHOro ToKa,
JIMHUH 3JIEKTpolepesayd

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnosnb3oBanus
ANEKTPOIHEPTUH B IOBCEAHEBHOM
AKU3HU




MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bub6nmoreka [IOK

21
pacrnpoCTpaHEeHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab4
[Tonepeunbie U TPOOJIbHBIC BOJHBI
99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNeKTpOMarHuTHBIE BOJIHBI, UX
23 cBOiicTBa U ckopocTh. [lIkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
ANEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazpurue cpeacts
cBA3u. Paguonokanus
o5 Konrponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
[IpssMonuHENHOE pacpoCTpaHEeHNe
26 CBETa B OJIHOPOJIHOM Cpejie. bubnnorexa [JOK
ToueyHslii HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoeHue brbmmorexa LIOK
p L p https://m.edsoo.ru/ffocd4e0
M300paKeHUH B IIIOCKOM 3epKalie
[Ipenomnenne ceera. [lonHoe
78 BHYTpeHHee oTpaxeHue. IIpenenbHbli bu6muoreka [JOK
YTOJI ITOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUs
29 JlabopaTtopHas pabota «3mepenne bubmmorexa [JOK
MOKa3aTesisi MPEJIOMIICHUS CTEKJIa https://m.edsoo.ru/ff0cd67a
30 Jlunzel. [loctpoenne n3o0paxeHuii B bubnmoreka [JOK




nuH3e. Dopmysia TOHKOH JIMH3BI.
VYBenu4ueHue JTUH3bI

JlaGopaTopHas pabota

https://m.edsoo.ru/ffOcddle

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus ceera. CIoXHBIA COCTaB

39 oenoro ceera. L[Bet. JTaGopaTopHas
pabora «HabmroaeHue nucrnepcun
CBETa»

33 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ffOced22

34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Tonspusanus ceera https://m.edsoo.ru/ffOcf02e

35 OnTuyeckue MpruOOPHI U yCTPOMCTBA U
yCIOBUS MX 0€30MacCHOr0 MPUMEHEHUs
['panu1bl MPUMEHUMOCTH

36 KJIAaCCUYECKOM MexaHuKu. [TocTynars bubmuoreka [IOK
CIIELIMAIBHON TEOPUH https://m.edso0.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3ameyieHre BpeMEHH B COKpAIllEHNE bubmorexa HOK
R https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMNYJIbC PEISATUBUCTCKOMN

38 gacTullpl. CBS3b MacChl ¢ YJHEPTUEH U bubmmorexa [IOK
HMITYTbCOM. DHEpIHA TOKOs https://m.edsoo.ru/ffOcfc68
Konrponsnas padora «OnTHKa.

39 OCHOBBI CHIeIMATIBLHON TEOPUHU bubmorexa [IOK

OTHOCUTCIBHOCTH

https://m.edsoo.ru/ffOcf6f0




®otonsl. Dopmyna [Inanka. JHeprus

bub6nmoreka [IOK

40
Y UMITYJIbC ()OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIICIOBAHUE Eus 10K
nOIMoTEKA
4l porospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poToddPekTa. YpaBHEHUE
42 SﬁHmTegl)Ha nq:lq)Q)OTOBQ)@I@)eKTa bubmmorexa LIOK
A ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanumna» ¢porosaddexra
JlaBnenne cBera. Onbitel [1. H.
43 JlebeneBa. XuMmuueckoe AeHCTBUE bubmotexa [JOK
sieBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
MIPAKTUIECKOE TPUMCHCHHE:
44
(dboTosneMeHnT, GOTOIATUHK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubnuoreka [{OK
KBAaHTOBOM OIITHKH https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-yactu bubmorexa LOK
PHOPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
but6mmorekxa [IOK
47 IT b
OCTyTIaTRl bopa https://m.edsoo.ru/ff0dOafa
Wznydenne u norionieHue (OTOHOB
48 I I/I}ll'lqe exojie aTOM;H co H(()ll)"O OBHS bubmorexa HOK
P pexon . g P https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Apyroi. Buasl ciekTpoB
BoimoBble cBoiicTBa YacTHIl. BoTHEBI
. bubmuoreka [{OK
49 ne bpoitnsa. Kopryckynsipao-

BOJIHOBOM nyanu3Mm. CIOHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3TTYyUYCHUC

OTKpbITHE paInOaKTUBHOCTU. OMBITHI

Pesepdopna no onpesnenenuto cocraBa

PaaOaKTUBHOI'O U3TTYYCHUSA

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

51

CoiicTBa anb(da-, 6era-, ramma-
n3iydyeHus. Biausxue
PaJIMOAKTUBHOCTH Ha )KUBBIC
OpraHHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DJNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiydenue

bubnuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus cBA3M HYKJIOHOB B S/pe.
SAnepHsle peakunu. AnepHbii
peaktop. [Ipo6iiembl, TEPCIEKTUBHI,
9KOJIOTMUECKUE aCEKThI SEPHON
SHEPreTHKU

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

54

DneMeHTapHbIe YacTUlbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
perucTpanmu JIEMEHTAPHBIX YACTHI.
Kpyrusiit cton «®@yHaameHTanbHbIe
B3auMOJIeUCTBUS. EAMHCTBO
(bu3MUECKOI KapTUHBI MUPa

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

OTans! Pa3sBUTHUA aCTPOHOMHHU.
[TpuknagHoe 1 MUPOBO33PEHUYECKOE
3Ha4YE€HHE aCTPOHOMMH. Bug
3BE31HOrO Heba. Co3Be3us, ApKHe
3BE3 MBI, INIAHETHI, UX BUAUMOE
JABMOKXCHUC. CoaHeyHast cucTeMa
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57

58

59

60

Counuue. ConHeuHass akTUBHOCTD.
Ncrounuk sHeprun ConHua v 3BE311

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
MocJieIoBaTelbHOCTU. BHYTpeHHee
cTpoenue 3BE311. COBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU 1
sBotonu CoJHIa U 3BE3]

Mnineunsiii [1yTe — Hama ['anakTuka.
[lonoxenue n aBmwxkenne CojiHIA B
l'anaktuke. I'amaktuku. YEépHbie
JBIPBI B SIAPAX TFalakTHK

Bcenennas. Pa3z0beranue ragakTHK.
Teopus bosbioro B3peiBa.
PennkroBoe usnyudenue.
MertaranakTuka

Hepemennsie npobieMbl acCTpOHOMUHT

61

62

63

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

O6o06uaromuit ypok. Ponb dpuzuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOW, COUUAIIBHON 1
ATUYECKOH chepax NeaTeTbHOCTH
YelioBeKa

O6o6maromuit ypok. Pois u Mmecto
(U3HUKYU ¥ aCTPOHOMHUH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

64

O6o0maromuii ypok. Ponb




(dbuzmdeckoit Teopun B hopMUpOBaHUHT
MPEJCTaBICHUN O (PU3UYECKOM
KapTHHE MHpa

O6o06maromuii ypok. Mecto
(hbU3UYIECKOI KapTUHBI MHPa B 00IIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEJICTABICHUN O IPUPOAC

66 PesepBHbIil ypok. MaruutHoe noie. 1
DneKTpoMarHuTHasi MHAYKLHS
PesepBubiit ypok. OnTuka. OCHOBBI

67 CTIeUATBHON TEOPHH 1
OTHOCHUTEIILHOCTH
Pezepubiii ypok. KBanToBas pusuka.

68 SHGI\EGHTLI};I:: OHOMUH U * 1 brbmmorexa [JOK

P https://m.edsoo.ru/ff0d1784
acTpopU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. ®wusuka: 10 knacc: yueOHUK 0a30BBIN U yri1yOJeHHBIH YPOBHU/ MSKHUIIICB
I'.41., byxosues b.b., Corckuit H.H.; nox penakiueit [TapdpenTreBoii-7 uzm.-
M.: ITpocsemienue 2020

2. ®usuka: 11 kmacc: yueOHUK 0a30BbIN U yITyOJICHHBIA YPOBHH/ MSIKUIIIEB
I'.41., byxosues b.b., Yapyrun B.M.; nox penakiueit [lapdhentreBoii-9 uzm.-

M.: ITpocsemenue 2021

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. ®usuka: 10 kmacc: yueOHUK 0a30BbIN U yIiIyOJIeHHBIN ypOBHH/ MsiKuIileB
I'.41., byxosues b.b., Corckuit H.H.; nmox penakiueii [TapdpenTreBoii-7 uzm.-
M.: ITpocsemienue 2020

2. ®usnka: 11 xmace: yueOHUK 0a30BBIN U YIITYOICHHBIA YPOBHH/ MSIKUIIIEB
I'.41., byxosues b.b., Yapyrun B.M.; non penakuueit [lapdhentreBoii-9 uzm.-
M.: ITpocsemenue 2021

3. ®usuka. 10 xnace: Iumaktudeckue marepuansl/A.E. Mapon, E.A. Mapos-
M.: dpoda, 2005

4, ®uzpmka .11 kmacc: Jlugakruaeckue marepuansl/ A.E. Mapon, E.A. Mapon-

M. : dIpoda, 2005



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MHTEPHET

1. https://fipi.ru

2. Menmatexka «IIpocBemenus»

3. https://resh.edu.ru

4. ®oxchopa.py

5. https://skysmart.ru

6. http :// school - collection . edu . ru / - egunas xomtexus IIOPoB

7. lesson.edu.ru

8. https://www.yaklass.ru

9. https://content.edsoo.ru/lab/subject/2/

10. http://markx.narod.ru/pic/ - ¢u3uka B mKkoJe

11. http://festival.1september.ru/articles/ - ¢hecTuBanp negarornyeckux uiaek
«OTKpPBITHIN YPOK»

12. http://www.fizika.ru/ - caiit mis yuauteneit GU3UKU U UX YUCHUKOB.
http://www.physics.ru/ - maTepuaisi mo ¢usuke.

13. www . ege .edu.ru - uadopmarmonHsii mopran EI'D.
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