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HHOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo ¢usuke 06a30BOr0 YpOBHS Ha YpOBHE CpeaHEro oOmiero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMIOJIOKCHHW W TpPeOOBaHWN K pe3ylibTaTaM OCBOCHUS OCHOBHOU
oOpa3oBaTeNnbHOM mporpamMMmel, mpenctaBieHHbix B @OI'OC COO, a Takke c yd€Tom
denepanbHOl pabodell MporpaMMbl BOCIHMTAHHMS ¥ KOHICTIIMHM NPENoJaBaHus Y4eOHOTO
npeamera «®Pusznka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUIMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Conepxanue TporpaMMbel 1O (PHU3HMKE HANpaBIeHO HAa (OPMHPOBAHUE ECTECTBEHHO-
HAy4YHOH KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB npu oOydennn ux (usznuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOoOTBETCTBYET
tpedoBanusaM PI'OC COO kx mIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMeTHbIM
pe3ynpTaTaM OOyueHHus, a TaKK€ YYUTBHIBAET HEOOXOAMMOCTh pean3allii MEXKIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAay4YHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbBIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (QU3UKU: JIMYHOCTHBIE, MeTalpeIMeTHbIE, INpeAMETHbIE (Ha
06a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojiaM O0yYEeHUS;

e cojepxaHue yueOHOro npeamera «dusnkay no rogam oOydeHusl.

®du3nka Kak HayKa 0 HanboJiee OOIMMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KAUe€CTBE YIE€OHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYIIECTBEHHBINH BKIJIaJ B CUCTEMY 3HAHUI 00 OKpYXKarolleM MHpE.
[konbHBIA Kypc GU3HKA — CHCTEMOOOpa3yIOMMA JJIsi €CTECTBEHHO-HAyYHBIX Y4YCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIeXKaT B OCHOBE MPOIECCOB U SIBICHUH, U3y4aeMbIX
xumueH, ouonoruelt, gusudyeckoi reorpadueir m actpoHoMuen. Vcmonb3oBaHuE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeleNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, IOJYy4EHHUS HOBBIX
MaTepHajIoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3yueHue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MIPUMEHSTh HayYHBI METOJ MO3HAHUS MPU BBIMOJIHEHUN UMU Y4€OHBIX M CCIIeI0BaHUN.

B ocHoBy kypca pusuku st ypoBHS CpeAHEro o0IIero o0pa3oBaHusl MOJO0XKEH Psij UJIeH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBJISAETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pas3zesioB (PU3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUUYECKOM, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuan Kypca (pu3nku 00beTMHEH BOKPYT
¢busnueckux Teopuil. Bemymmum B Kkypce sBhsiercss (GOpMUpOBAHHME MPEACTABICHUU O
CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U IOJIE.

Hoes cymanumapuzayuu. E€ peanuzanus npeanonaraeT MCHOJIb30BaHUE TYMaHUTApHOTO
noTeHnuana pu3n4eckoi HayKu, OCMBICTICHHE CBS3H Pa3BUTHUSL (PU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnonaraeT 3HakoOMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPUIIOKEHUN N3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peamu3yeTcss MOCPEICTBOM BBEAEHHUS JJIEMEHTOB COJEp)KaHus,
MOCBSIIIEHHBIX 3KOJOIMUECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE CBS3aHbl C pa3BUTHEM
TEXHUKHU U TEXHOJIOTHUH, a Takxke 00CyXIeHHUs MPoOJIeM pallMOHAIBHOTO NMPUPOJIOTIONIb30BAaHUS U
HKOJIOTUYECKOH 0€30MMacHOCTH.

CrepHEBBIMH DJIEMEHTaMHU Kypca (HU3UKHM Ha YpOBHE CpeIHero oOIero oOpa3oBaHUS
ABIISAIOTCS (u3ndeckue Teopuu ((GopMHUpOBaHME MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nueckoil TeopuH, posu (PyHIAMEHTAIbHBIX 3aKOHOB M TMPUHIMIIOB B COBPEMEHHBIX



MPEJCTAaBICHUAX O IMPHPOJIE, IPAHUIAX MPUMEHUMOCTH TEOPHH, Ul ONMHMCAHHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUM U IIPOLIECCOB).
CucTeMHO- IS TETbHOCTHBIN MOJIX0/ B Kypce (PU3UKU peau3yercs Mpexkae BCero 3a CuéT
OpraHu3alluy SKCIIEPUMEHTAIBHON JesITeIbHOCTH oOydatomuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO HCHOJIB30BAHME CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U
nabopaTOpHBIX PadOT, KOTOpBIE B TporpamMme o (usuke OOBEAWHEHBI B OOLIUI CHUCOK
YUYEHHYECKUX NMPAKTHUUECKUX padoT. BrlneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJISi KOHTPOJS W OLEHKH, OCYIIECTBISICTCS YYaCTHHUKAMH OOpa30BaTEIHLHOTO
mporecca UCX0s U3 0COOCHHOCTEH TUTAaHMPOBAHMS U OCHamleHus kabuHera Gusuku. [lpu sTom
oOecrieynBaeTcsi OBJIAJCHHE OOYYAIOMIMMUCS YMEHUSMHU TPOBOJIUTH KOCBEHHBIC W3MEPEHUS,
WCCIICIOBAaHUSI 3aBUCUMOCTEH (DM3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB IO TIPOBEPKE
MIPEUI0KEHHBIX THUIIOTE3.
Bonbpmoe BHUMaHue yAenseTcs PelIeHHIO pacu€THBIX M KauyeCTBEHHBIX 3a1ad. [Ipu sTom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIIOTCS 3a/1a4M C SIBHO 33JaHHOM (pU3MUECKON MOJEIBIO,
MO3BOJISIFOIIME TPUMEHSATh M3YYEHHBIE 3aKOHBl M 3aKOHOMEpPHOCTH Kak M3 OJIHOTO paszena
Kypca, TaK U WHTETPHUPYS 3HAHUS U3 Pa3HbIX pa3ienoB. /i KaueCTBEHHBIX 3a/1a4 IPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHHWE TPOTeKaHWS (U3NYECKUX SBICHUH H TPOIECCOB B
OKpYXarolenl >XKu3HH, TpeOyromue BbIOOpa (DU3MYECKON MOJENM ISl CUTYalldd TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.
B cootBerctBun c¢ TpeboBanusimu PI'OC COO k MaTepuasbHO-TEXHUUYECKOMY
obecrieyeHnI0 yuyeOHOro mnpoiiecca 0a30BbI YpOBEHb Kypca (M3MKH Ha YpPOBHE CPEIHETro
oOuiero o0pa3oBaHUs JOJKEH M3Yy4aTbCs B YCIOBUSX MPEIMETHOrO KaOuMHeTa (U3UKU WU B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPeIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bM3UKH TOJDKHO OBITH HEOOXOAMMOE JTa00paTOpHOE 000PYIOBAHUE TSI BBITOTHEHUS YKa3aHHBIX
B IporpaMMe Mo (U3MKE YYEHHUYECKHUX IPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
00opy0BaHUE.
JleMOHCTpallMoHHOE 000pyaoBaHHe (OPMUPYETCS B COOTBETCTBUM C IMPHHLUIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU U 00ECIEeUUBAET MOCTAHOBKY IEPEUUCIEHHBIX B IIPOrpamMMe 10
(Gu3uKe KIIOYEBBIX JAEMOHCTpALMN A MCCIEJOBAHUS HM3Yy4aeMbIX SBJICHHUH M IPOLECCOB,
SMIUPUYECKUX U PYHIAMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX IPUMEHEHUH.
JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHYECKHX IPAKTUYECKHX paboT Gopmupyercs B
BUJIE TEMATHYECKUX KOMIUIEKTOB M OOeCHeuuBaeTcs B pacyére OJHOI0 KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. TemaTudyeckue KOMIUIEKTHI J1IaDOpaTOpHOro OOOpYJOBAaHUS JOJKHBI OBITh
IIOCTPOEHbl Ha KOMIUICKCHOM HCIOJIb30BAHUU AHAJOIOBBIX U LU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPUIL.
OCHOBHBIMU LIENIIMH U3ydeHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:
e (opMupoBaHME HHTEpPeCca M CTPEMJIEHUS OOy4YaloUIMXCsl K HaydyHOMY H3Y4YCHHIO
IPUPOJIBI, PA3BUTHE UX UHTEIICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE IMPEJICTABIECHUM O HaydHOM MeTOA€ MO3HaHUs U (OpMHUpPOBaAHUE
HCCIIEI0BATENICKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHUsS KaK pe3ysbTaTa U3y4yeHHs OCHOB CTPOEHUS
MaTepuu U (QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE YMEHHUH OOBACHATH SBJICHHS C UCIOJIb30BaHUEM (DPU3NYECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEACTABICHUNA O POIM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.

JlocTikeHne 3TUX Lenel oOecrieunBaeTcs pelIeHHeM CIEAYIOIMX 3a/jady B Ipoliecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEro oomiero o0pa3oBaHus:



e npuoOpeTeHHe CHCTEMBl 3HAHUH 00 OOMMX (U3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOUAsT MEXaHHUKY, MOJICKYIISIPHYIO (PU3HKY, IIEKTPOAUNHAMHUKY, KBAHTOBYIO
(U3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (dopMupoBaHME YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUA M1  OOBSICHEHUS
(GU3NYEeCKUX SBICHUH B MPHUPOAE W JUISI TPHHATUS NPAKTUYECKUX PEIICHUH B
MOBCEIHEBHOM JKU3HU;

® OCBOCHHME CIOCOOOB pELIEHHS pa3IUYHbIX 337ad C SBHO 3aJaHHON (U3MUYECKOUN
MOJIeNBIO, 3a/a4, MOJPa3yMEBAIONINX CAMOCTOSITEIbHOE CO3JMaHue (HU3HUYECKOM
MOJIENH, aJIEKBAaTHOM YCIIOBUSM 3a/1auH;

® TOHMMaHHWE (PU3MUYECKUX OCHOB W NPUHIUIIOB JCHCTBUS TEXHHUYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPeNy;

® OBJIAQJICHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U TPOBEAEHUS (PUINYECKUX
OKCTIEPUMEHTOB, aHaIW3a W  WHTEpIpeTaluu  WHPOPMALUHU,  OIPEICICHUs
JIOCTOBEPHOCTH MOJIYYEHHOTO PE3yibTaTa;

® CO3JIaHUE YCJIOBUU JIJIS Pa3BUTHSI YMEHUN MPOEKTHO-UCCIIEI0BATENbCKOM, TBOPUECKOM
NEeSITEIbHOCTH.

Ha wmsydyenme ¢usnku (6a30BbII ypOBEHBb) HAa YpOBHE CpefaHEero oOImiero oOpazoBaHHS
otBojuTcst 136 wacos: B 10 kitacce — 68 vacoB (2 vaca B Hezenio), B 11 kimacce — 68 yacoB (2
gaca B HEJIEINIO).

[Ipennaraemsiii B mporpamme 1o pusuke nepeueHb J1adbopaTOpHBIX U MPAKTUYECKUX padboT
SIBIISIETCS PEKOMEHJOBAHHBIM, YYHMTEb JI€JaeT BBIOOp MPOBEIEHHUS Ja0OPAaTOPHBIX padoT U
OTIBITOB C YYETOM MUHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. @u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie runote3sl. Ousndeckue
3aKOHBI U TeopuH. | paHUIIBI TPIMEHUMOCTH (pU3HIECKHX 3aKOHOB. [IpHHIIMIT COOTBETCTBHSL.
Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI MHpa, B
MIPAKTHUYECKON JIEATEIbHOCTH JIFOIEH.
Jlemoncmpayuu
Amnanorosble ¥ IH(PPOBBIE U3MEPUTENBHBIE TPHUOOPHI, KOMIIBIOTEPHBIE AATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe nBwkKeHHE. OTHOCHTEIBHOCTh MEXaHWYECKOTo JABWkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOpPEHHE
MAaTepUaIbHON TOYKH, UX MPOEKIMU HA OCHU CUCTEMbI KOOpAHHAT. CIIOKEHHE MEepEMEIICHUN 1
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJWHEHHOE NBIKEHUE. [ 'paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, TyTH U IEPEMENICHUS MaTEPUATLHON TOYKHA OT BPEMEHHU.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxeHue. [[BrkeHWEe MAaTepUATIbHOM TOYKHM IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBas CKOPOCTh, JIMHEHHAs cKopocTh. Ilepuon u
yacTtoTa oOpaieHus. LleHTpocTpeMHUTeNnbHOE YCKOPEHUE.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE MPUMEHEHHE: CIUIOMETp, ABWKCHHUE
CHaps0B, LIEMHbIE U PEMEHHBIE NTEPEIAUH.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI ¢ UCTIOJIB30BAaHUEM IPOCTHIX MEXaHHU3MOB.

[Tapenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habnronenue aBr>xeHus Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUS.

Hamnpagnenue ckopocTH py JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOIIEHMS ~ MEXAYy  MYTAMHM,  [PONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE IPOMEXYTKH BpPEMEHM IMPHU PABHOYCKOPEHHOM JBHXEHUU C
HayaJlbHOU CKOPOCThIO, PABHOM HYIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH 'anuiies. [lepsoii 3akoH HproToHa. MHEpIManbHbIE CHCTEMBI
OTCYETA.

Macca tena. Cuna. IlpuHnmn cynepnosunuu cwi. Bropoit 3akoH Herorona mis

MaTepuanbHOM TOUKHU. TpeTuid 3akoH HproTOHA /1711 MaTepUaIbHbIX TOYEK.
3akoH BceMupHoro Tsarotenus. Cuna tskectu. [lepBasi kocMuueckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cusa tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia compoTUBICHUS
MIpU ABMKEHUU TeJa B )KUJKOCTU UJIH Ta3e.

[TocTynarensHOE ¥ BpalaTelbHOE IBUKEHIE a0COTIOTHO TBEPAOTO Tea.

MoMEHT cubl OTHOCUTEIBHO OCH BpamieHus. [lmedo cuibl. YcioBus paBHOBECHS
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W MPAKTUYECKOE NPUMEHEHHWE: TMOAIIUITHUKY, IBM)KCHHE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrienne nHepLUUH.

CpaBHEHHE MacC B3aMMOICHCTBYIOIIUX TEll.

Bropoit 3akon HeroTona.

Nsmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIBI YIPYTOCTH OT AepOpMaIuH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTBKCHHS.

VYcnoBus paBHOBecust TBEPIOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydenue nBuxenust Opycka o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B TMPYKHHE W PE3UHOBOM
obpasrie, oT ux aedopmariiu.

HccnenoBanue ycaoBuid paBHOBECHS TBEPOTO Tela, UMEIOIIETO OCh BPAIICHMSI.

Tema 3. 3axonbl COXpaHeHUs 8 MEXAHUKE

Nmmynsc MaTepualibHON TOYKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc cuiibl 1
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEeHHs UMITylbca. PeakTHBHOE JBIKEHUE.

Pabota crnpl. MOIIHOCTE CHJIBL.

Kunernveckast sHeprusi MarepuaibHON TOukd. Teopema 00 M3MEHEHHUH KHWHETHYECKOU
SHEepPruu.

[ToTennmanpHas sueprus. [loTeHnuansHas 3Heprus ynpyro ae(GopMupoBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Tejaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple W HENOTEHIUANbHbIE CHIIbL. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHEM MEXaHUYECKOM HEPTruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOM SHEPrUH.

Yopyrue u Heynpyrue CTOJIKHOBEHHS.

Texuuueckue ycTpoHCTBa U MPAaKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHIMATBHON PHEPTUHU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydyeHne aOCONIOTHO HEYNMPYroro yaapa ¢ TMOMOIIBIO ABYX OJIMHAKOBBIX HHUTSHBIX
MasTHUKOB.

UccnenoBanue cBsi3u pabOThl CUIIBI C W3MEHEHHEM MEXaHWYECKOW JHEpPruH Tela Ha
MIpUMEpPE PACTSHKEHUS] PE3UHOBOTO HKI'YTa.

Pa3nen 3. MoaekyisipHasi puznka ¥ TepMOIHHAMHUKA
Tema 1. Ocnoébt MONEKYNAPHO-KUHEMUUECKOU MeOpUU
OcCHOBHBIE NOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUHU U UX ONBITHOE 000CHOBaHHUE.
bpoynoBckoe nBwkenue. Juddys3us. Xapakrep ABMKEHHS M B3aUMOJICHCTBUS YaCTHUIL
BellecTBa. Mojenu CTpPOEHHs Ta30B, XKHMIKOCTEH M TBEPABIX Tel M OOBACHEHHE CBOMCTB



BEIIECTBA HAa OCHOBE AITUX Mojeneid. Macca m pazmepbl Mousiekysl. KosimuecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uaeanbHoro raza. OCHOBHOE YpPaBHEHHUE MOJIEKYJISPHO-KUHETUYECKON TEopuun
uJeaNbHOTO rasza. AOCOJIOTHAsh TeMIeparypa Kak Mepa CpeAHEeW KHHETUYECKOM HHEepruu
TEIUIOBOrO JABWKEHUS dvactul rasza. [llkama temnepatyp KenbBuHa. ['a30Bbi€  3aKOHBI.
Vpasuenue MenpaeneeBa—Kinaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIBHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. | paduueckoe mpeacTaBiIeHne H30MPOLECCOB: H30TEPMa,
n30x0pa, nuzobapa.

TexHuueckre ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbITEl, JOKAa3bIBAIOIIME JAUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu MOJIEKyI
OPraHNYEeCKUX COCTMHECHUH.

OneIThl 10 AUPPY3UN KUIKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHUSI.

Monens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOICHCTBHUSL.

Monens, WUTIOCTpUpYIOLIas MPUPO.Ty JaBJICHUS ra3a Ha CTEHKH COCYAa.

OMBITHI, WJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS UJICATHHOTO Ta3a, H30TPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Ompenenenne Macchl BO3[yXa B KJIACCHOW KOMHAaT€ Ha OCHOBE HW3MEpPEHHMH 00BEMa
KOMHATHI, JaBJICHUS U TEMIIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Tasa.

Tema 2. Ocnoebl mepmoounamuku

TepMmoauHamuyeckass cucrema. BHyTpeHHsASI >HEprusi TEPMOAMHAMHYECKONH CHUCTEMBI U
criocoObl e€ m3MeHeHus. KonnyecTBo TerioTsl U pabota. BHyTpeHHSs1 SHEprusi 0JHOATOMHOTO
WJeaNbHOTO Ta3a. Buael Teronepenayu: TEMIONPOBOAHOCTh, KOHBEKIUS, U3JTydEHUE. Y JIeNIbHAs
TEITOEMKOCTD BelecTBa. KolnuecTBo TEMIOTHI IpH TEIUIONEepeaaye.

[Tonsatue 00 ammabatHOM mporiecce. I[lepBblii 3akoH TepMoAWMHAMHUKH. [IpumeHeHue
MIEpPBOTro 3aKOHA TEPMOIUHAMUKH K M3ompolieccaM. [ paduyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepMoanHaMuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPOIE.

TemnoBeie Mamuubl. [IpuHiuns! qeiicTBus TemaoBbix MamuH. [IpeoOpa3oBanust SHepruu B
TeroBbIX MammuHax. KoaddunmeHT nmonesnoro nedctBus TerioBoil MamuHbl. [{ukn Kapho u
ero K03 QUIMEHT MOJIE3HOTO JeHCTBUSI. DKOJIOTHYECKHE MPOOIEMbl TEIIOIHEPTE€TUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUraTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJIOIMIBHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEH SHEPruu Teia MPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUJIKM TOJ ACWCTBHEM CXATOro BO3/yXa, HarpeBaHue »pupa B JATYHHOH TpyOke MyTéM
TpeHus (BHICOJCMOHCTPAIINS ).

N3menenue BHyTpeHHEH sHepruu (TeMIepaTypsl) Tela Ipy Terionepeaaye.

OmnpIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OMBIT C BO3AYIIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATEINsI BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHune ynenbHol TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHneHcanus. Vcmapenne u  kumeHue. AOCONIOTHasS U
OTHOCHUTEIIbHAs BIAKHOCTh BO3/yxa. HackllmeHHbIH map. YaenpHas TerioTa napooopazoBaHusl.
3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI OT JaBJICHUSI.



TBépnoe Teno. Kpucramnmaeckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPHCTAJLIOB.
XKunxue xpucramael. CoBpeMeHHble Marepuaibl. IlnaBnenue m kpucramnuzauus. Y aenpHas
TeruioTa miasiaeHus. Cydonumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckre yCTpOHWCTBA M NPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTUM  IIOJIyYE€HUS COBPEMEHHBIX MAaTepuajoB, B TOM  4YHCIeE
HaHOMAaTEepHaAJIOB, 1 HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenue npu NOHW>KEHHOM JaBJICHUMU.

CriocoObl I3MEpPEHUS BJIAKHOCTH.

Habnronenue HarpeBaHus M MJIaBiIeHUs KPUCTANTMYECKOTO BELECTBA.

JleMoHCTpanys KpuCcTalIoB.

Yuenuueckuii sxkcnepumenm, nabopamophule pabomol

N3mepenue 0THOCUTEIBHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DaekrpoamHnamMuka

Tema 1. dnekmpocmamuka

DNeKTpu3alusa Tell. OJeKTpU4YecKuil 3apsan. JlBa Buaa DJIIEKTPUUYECKHX 3apsioB.
[TpoBOAHMKH, AUDTIEKTPUKH U TIOTYIIPOBOAHUKN. 3aKOH COXPAHEHHS JJIEKTPUUECKOTO 3apsiia.

B3anmopeiicteue  3apspoB.  3akoH  Kymona. TodeuHBIl  3JIEKTpHYECKHMM  3apsfl.
Onektpuyeckoe mojie. Hampsok€HHOCTh ANEKTpUYecKoro 1mojs. [IpuHIMN cymeprno3uiuu
ANEKTPUIECKUX MmoJied. JIMHIN HanpsoKEHHOCTH AJIEKTPUUECKOTO TIOJIS.

Pabora cumn amekrpocratmdyeckoro moiia.  [loreHmman. Pa3HOCT,  MOTEHIIMATIOB.
[IpoBOAHMKY M AMDIEKTPUKH B AIEKTPOCTATUYECKOM ToJie. JIuaiieKTpuyeckasi IpOHULIAEMOCTb.

DnekTpoéMKocTh. KonaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrHs
3apsKEHHOTO KOHJIEHCATopa.

TexHnueckre yCTpOWCTBA M IPAKTHYECKOE IMPUMEHEHUE: 3JIEKTPOCKOM, 3IIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allliTa, 3a3eMJICHHE 3JIEKTPONPHOOPOB, KOHAECHCATOP, KOMUPOBAIHHBIN
armapar, CTpyHHbIN PUHTEP.

Jlemoncmpayuu

YCTpoHCTBO M IPUHIIUIT IEUCTBUA SJIEKTPOMETpA.

B3anmojelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIIEKTPUYECKOE TT0JIE 3aPSHKEHHBIX TEL.

[IpoBOAHMKH B 31EKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYecKas 3aluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM I10JI€.

3aBUCUMOCTh  AJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOWAAW  IUIACTHH,
PAacCTOSTHUSA MEKy HUMH U TUAJIEKTPUUECKON IPOHULIAEMOCTH.

DHeprus 3apsyKEHHOT0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 31eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Illocmoannwiit anekmpuyeckuil mox. Toxku é paziuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHHUS 3JIEKTPUUECKOTO TOKa. MICTOUHMKH TOKa.
Cuna Toka. [IoCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i ydacTka 1enu.

DIeKTpUYEeCcKoe CONPOTUBJICHUE. VY nenbHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, TapAJIENbHOE, CMEIIAHHOE COETUHEHNE TPOBOIHUKOB.

PaGora snexrpuyeckoro Toka. 3akoH J[xoymns—JleHia. MOMIHOCTH SIEKTPUUECKOTO TOKA.

DNEeKTPOABMKYILAs CHJIA U BHYTPEHHEE CONIPOTUBIIEHUE UCTOUHHUKA TOKA. 3akOoH Oma Juist
MOJHOM (3aMKHYTOM) 3nekTpuueckoil nenu. KopoTkoe 3ambikaHue.



DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJIIOB
oT TeMueparypsl. CBEpXIPOBOAUMOCTb.

OnexTpuueckuii TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[omynpoBognuku. CoOCTBEHHasT W TPUMECHAs MPOBOJUMOCTH IOJYIIPOBOJHHKOB.
CaoiictBa p—Nn-nepexona. ITomyrnpoBoiHUKOBbIE IPUOOPBI.

DOneKTpUYecKuii TOK B pPacTBOpPAX U paciulaBax 3JIEKTPOJIUTOB. DJIEKTPOJUTUYECKAs
JUCCOITHAIUS. DIEKTPOJIN3.

OnexTpuueckuil ToK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSATENbHBIN pa3psia. MoJiHus.
IIna3ma.

TexHuueckue yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHME: aMIIEPMETp, BOJIBTMETP,
peocrar, WCTOYHUKM TOKa, ODJIEKTPOHArpeBaTeNbHBIE TMPHUOOPBI, IJIEKTPOOCBETHTEIHHbIC
npuOOpPHl, TEPMOMETP CONPOTUBIICHUS, BAKYyMHBIH IHOJ, TEPMHUCTOPHl U (OTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIH IMOJ1, TaJlbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HaNPsHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
IIOIIEPEYHOI0 CEYEHUs U MaTepHaa.

CMenanHoe coeIMHEHNE TPOBOJHUKOB.

[IpssMoe u3MepeHue 3aeKTpoABMKYyIIEH cuibl. KOpoTkoe 3amMblKaHHE TalbBAHMYECKOTO
JJIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIIEHUSI METAJUIOB OT TEMIEPATYPBI.

[IpoBOAMMOCTB 2JEKTPOJIUTOB.

HckpoBoii pa3psa ¥ NpOBOAUMOCTB BO3AYXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie padbomul

N3ydyeHne cMEIaHHOrO COCIMHEHUS PE3UCTOPOB.

W3mepenne  JNEKTPOABIKYIEH CHJIBI HCTOYHMKAa TOKA M €r0  BHYTPEHHETO
CONPOTHBJICHUSI.

HaGnronenue anexkTponunsa.

Me:knpeaMeTHbIe CBSI3U

N3yuenune kypca ¢usuku 06a3zoBoro ypoBHs B 10 kiacce OCyLIECTBISETCS C y4ETOM
CoJiepXKaTelbHbIX MEXKIIPEIMETHBIX CBSI3eéH C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOI'O ITO3HAHMS:
sBJICHHE, HAy4HbIM (akr, rumores3a, (uznyeckas BeIUYMHA, 3aKOH, TEOpUs, HaOIIOIEHHeE,
9KCIEPUMEHT, MOJIECIUPOBAHUE, MOJEIb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl YypaBHEHMH, JuHeWHas ¢yHKuus, mnapaboda,
runep0oia, uX rpaguKu U CBONCTBA, TPUTOHOMETpUUECKUE (PYHKIMU: CUHYC, KOCUHYC, TaHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOpPbl M MX IPOEKLUUU Ha OCH
KOOPJUHAT, CII0KEHUE BEKTOPOB.

Buonoeusa: mexanuyeckoe JBWKEHHE B JKUBOW mpupoje, 1uddysus, ocMoC, TEII00OMEH
KHUBBIX OPraHW3MOB (BHJIbI TEIIONEpEIauH, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKUE SBICHUS B
YKUBOU IIPUPOLE.

Xumus: NUCKPETHOE CTPOEHHE BELIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TN, XUAKOCTEH U Ta30B, IEKTPUYECKHUE
CBOMCTBA METAJUIOB, dJIEKTPOJIUTHUECKAs JUCCOLUALNS, FaIbBaHHUKA.

TI'eozpaghus: BnaxxHOCTB BO3/lyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHue IBMKEHUH C UCTIOIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, WCIOJb30BAHUE 3aKOHA COXPAaHEHHs MMITyJbCa B TEXHHMKE (pakera,
BOJAOMET W JIpyrue), JBUTATeNb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBON
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTUH MOJy4YEHUSI COBPEMEHHBIX MATEPUAJIOB, B TOM UHNCIE



HAaHOMATEpUAJIOB, W  HAHOTEXHOJIOTMH,  D3JEKTPOCTAaTHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYWHBIM TNPUHTEp, dJIEKTPOHArpeBaTeibHbIE MPHOOPHI,
JIEKTPOOCBETUTENbHBIE IPUOOPBIL, TAJIbBAHUKA.

11 KJIACC

Pazjen 4. DiaekTpoannamMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctostHHbIE MarHuThl. B3auMoaeicTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IOJI€.
Bexrop marauTHOM MHAYKUMH. [IprHIMT Cyniepno3uiuy MarHUTHBIX 1I0JIEH. JIMHUKM MarHUTHOM
uHaykuu. KapTtuHa nuHui MarHuTHOM MHTYKITUH TIOJIS1 IOCTOSIHHBIX MarHUTOB.

MarnuTtHOe 1oJie TPOBOJHUKA C TOKOM. KapTWHa NWHMNA WHAYKIMA MarHUTHOTO OIS
JUIMHHOTO TPSIMOTO MPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumoaeiicTBre MPOBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenmia, e€ Moaynhr W HampaBieHue. JIBWKeHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenma.

SBneHue DIIEKTPOMArHUTHOM MHAYKIHMH. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIA UHAYKIIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYIIAS CHJAa WHAYKIUU B IPOBOJHUKE,
JBHKYIIEMCSI IOCTYNATENIBHO B OJTHOPOJHOM MAarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTB. fIBI€HNE CAMOMHAYKIIUU. DJIEKTPOABMKYILAS CUIIA CAMOUHIYKIIUH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHWE: TOCTOSHHBIE MAarHUTHI,
AIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTEIN AIEMEHTAPHBIX YaCTHUILl, NHIYKIMOHHAS [1E€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKIJIOHEHHE ANEKTPOHHOIO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TOJIS.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cunna Amrepa.

JenictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBneHue AIeKTPOMArHUTHOM UHAYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYLIEH CHIIBI MHAYKLIHMH OT CKOPOCTH HM3MEHEHHUs MarHUTHOTO
MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHne MarHuTHOTO MOJIA KaTYIIKUA C TOKOM.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUS 3J€KTPOMArHUTHOM UHIYKIINH.

Pazgen 5. Kosieoanusi 1 BOJHBI
Tema 1. Mexanuueckue u 31eKmpomazHumHsle Kojaedanus
KonebarenpHast cucrema. CBOOOIHBIE MexXaHHuUecKkue Kolebanusa. [‘apMoHHueckue
konebanus. Ilepuon, dwacrora, ammautyga U (asa konebanuit. [IpyXKMHHBII MasTHUK.
Marematuueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKUX KosieOanuil. [IpeBpaieHue sHepruu
MIPU TapPMOHUYECKUX KOJIeOaHUSX.



KoneGarenbubiit koHTyp. CBOOOAHBIE 3IEKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KoIe0aTeIbHOM KOHTYpe. AHAJIOTHUS MEXIYy MEXaHWYeCKMMHU H  DJICKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HJCATHHOM KOJIeOaTeIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaroImux KojeOaHUsX. BbIHYXK/IEHHBIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. Beinyx/1eHHBIC JIEKTPOMAarHUTHBIE KOJIEOaHHUS.

[lepemennbiii Tok. CuHYCOMAIbHBIM NEPEMEHHBIN TOK. MOIIHOCTh EPEMEHHOIO TOKA.
AMIUIMTY/IHOE U IEHCTBYIOIIEE 3HAUYEHUE CUIIbI TOKA U HAIIPSHKEHHUS.

Tpancdopmarop. IIpousBoactBo, mepenada W NOTPEeOICHHE DSICKTPUYECKON HSHEPTHH.
DKOJIOTUYECKME PUCKH IpU MPOU3BOJACTBE AJeKTpod3Hepruu. KynbTypa wHcnoiab30BaHUsS
AJIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU.

TexHuueckre yCTPOMCTBA M NPAKTUYECKOE IPUMEHEHME: DIEKTPUYECKUHA 3BOHOK,
reHepaTop NEePEMEHHOr0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHON CUCTEMBI (IIPYKHUHHBINA WM MaTeMaTHYeCKUn
MasITHUK).

HaGnronenue 3aryxarommx KojieoaHui.

HccnenoBanue CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CBOOOTHBIE 3IEKTPOMArHUTHbIE KOJIEOaHHUS.

OcmwnorpaMmsl — (3aBUCMMOCTH  CHJIBI TOKa U HampsOKEHUS OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mociieoBaTeIbHOM COEIMHEHUU PE3UCTOpa, KATYIIKH HHIYKTUBHOCTU U
KOHJICHCATOPA.

Monens JINHAY 3IIEKTPOIIEpe1adH.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomul

HccnenoBanue 3aBUCUMOCTH IIepUOJia MajblX KOJIeOaHUi Ipy3a Ha HUTH OT JUIMHBI HUTU U
Maccsl rpysa.

HccnenoBanue NEpeMEHHOrO0 TOKAa B LENM W3 TOCIECIOBATEIIBHO COEOUHEHHBIX
KOHJICHCATOPA, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpOMAZHUMHbIE 6OTIHbL

MexaHnyeckue BOJIHBI, yCI0BHs pacnpocrpanenus. llepuon. CkopocTs pacnpocTpaHeHus
u januHa BoJsHbl. [lomepeuHble W IpoosbHblE BOJIHBL. MHTepdepeHuus u  audpakuus
MEXaHUYECKUX BOJIH.

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

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBMS M3IIy4EHMS JJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHrtaius BektopoB E, B, V B anekrpomarautHoi BojHe. CBOMCTBa 3JI€KTPOMAarHUTHBIX
BOJIH: OTpaXeHHe, MpelloMIIeHue, nossgpuzanus, audpakuus, uHTteppeperuus. CKopocTh
JIEKTPOMArHUTHBIX BOJIH.

[Ilkana 37€KTpOMAarHUTHBIX BOJIH. [IprMeHEHME 2JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paguocBs3n U TeneBuaeHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arps3HEHNUE OKPYKAIOLIEH CPEIB.

TexHudeckne ycTpolcTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3BIKAJIbHBIE MHCTPYMEHTHI,
yIABTPa3BYKOBasi AMATHOCTHKA B TEXHUKE W MEAMLMHE, panap, paauoONpUEMHUK, TEJIEBH30D,
anTeHHa, Tenedon, CBU-neus.

Jemoncmpayuu

OO6pa3oBaHue 1 paclpoCTpaHEHUE MOMEPEYHBIX U MPOIOTIBHBIX BOJIH.

Konebuomieecs: Teno Kak HCTOYHHK 3BYKA.

HaGnronenue oTpaxeHus U NPEIOMIICHUS MEXaHUYECKUX BOJIH.

Habnronenue unrepdepeHunu u qudpakiiui MEXaHHYeCKUX BOJH.



3BYKOBOW PE30HAHC.

HabOmioienue CBSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUTUTYIOW M YacTOTOU
KOJIEOaHUH.

UccnegoBanue  CBOMCTB — AJIGKTPOMATHUTHBIX  BOJH:  OTPaXK€HUE, TMPEIOMIICHHUE,
noJisipu3anus, 1uppakuus, HHTepQepeHuns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsmoinHeiiHoe pacipocTpaHeHHE CBETA B OJHOPOJHON cpejie.
JIyud cBeta. ToYeUHBIN ICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaXCHHS CBeTa. [loCTpocHHWE H300paKEHUH B IUIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akOHBI MpeJOMIICHHS cBeTa. AOCOIIOTHBIM  MOKa3aTelb
npenomiienus. [lonHoe BHyTpeHHee oTpakeHue. I[IpenenbHBIM Yrojl TMOJHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cseta. CroxxHbIi cocTaB Oenoro ceera. Ler.

Cobuparonue M paccewBaromive JHUH3bL. ToHKas JnuH3a. DOKYCHOE pacCTOSHHE H
OTNITHYECKasi CHjia TOHKOU JMH3BI. [locTpoeHne n300pakeHuil B COOMPAIONINX U PACCEHBAIOIINUX
nuH3ax. PopMyia TOHKOW JUH3BL. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH T€OMETPUYECKON ONTHKH.

BomnoBas omntuka. WHTepdepenmus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUSA
HaOIOZCHUST MAKCUMYMOB 1 MUHUMYMOB B UHTEP(HEPEHIITMOHHOW KapTUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuust cBera. [udpaxnuonnas pemérka. YcinoBue HaOMIOAEHUS TIIaBHBIX
MaKCUMYMOB TIPH MMaJIECHUA MOHOXPOMATHYECKOTO CBETa Ha AU(PPAKITMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

Texnuyeckue ycTpoWcTBa W MpPAaKTHUECKOE MPUMEHEHHE: OYKH, Jyma, (oToarmapar,
MPOEKIIMOHHBIM ammapar, MUKpPOCKOI, TEJECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIHOHHAs
peméTKa, OJIAPOUI.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHWEe, OTPAKEHHE M MpeloMieHue cBeTa. Onruueckue
MPUOOPHI.

[TonHoe BHyTpeHHEE oTpaxkeHrne. Moiens CBETOBOIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOIIA.

Ha6nronenue nnrepdepeHiiuy crera.

Ha6mronenue qudpaknum cBeta.

Habmronenue nucnepcuu cBera.

[TonyyeHue cnekTpa ¢ HOMOILBIO IPU3MBI.

[Tonyuenue cekTpa ¢ TOMOIIBIO AUPPAKIIUOHHON PEIIETKH.

Habmronenue nonspusanuu cBera.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenune nokasaresns NpesoMIIeHUs CTEKIA.

HccnenoBanue cBOWCTB M300pakeHU B JTHMH3aX.

Habmronenue nucnepcun cBera.

Pa3nes 6. OcHOBBI ClIENMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'panuiel mpuMEHUMOCTH KacCMUECKOM MexaHukH. [locTynarel crnennanbHOM Teopun
OTHOCUTEJIBHOCTH: HMHBApUAHTHOCTH MOJYJS CKOPOCTM CBE€Ta B BaKyyMe, IPUHLIUI
OTHOCHUTEILHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH. 3aM€EJIEHUE BPEMEHU U COKPAILIEHUE JITTNHBI.
OHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.
CBs13p Maccel ¢ PJHEPTUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmovi K6AHM OGO ONMUKU
®otonbl. ®opmyna I[lnanka cBsi3u sHeprun (HOTOHA C €r0 YaCTOTOW. DHEPTUsl U UMITYJIbC
¢doToHa.
OtkpeiTne u wucciepaoBanue Goroddpdexra. Onwvitet A. . CroneroBa. 3aKOHBI
dorodrddekra. Ypasuenue DitHmreitna aus potosddexra. «Kpacuas rpanuma» Gotospdexra.
Hasnenue ceera. Onpith [1. H. JIeGenena.
XHWMHUYECKOE IEHCTBUE CBETA.
TexHuueckne ycTpOHCTBAa W TMPAKTHYECKOE NpPUMEHEHHue: (oTodrneMeHT, (OTOTaTUHK,
COJITHEYHast OaTapesi, CBETOIHOI.
Jlemoncmpayuu
®oTo3((PexT Ha yCTaHOBKE C IIMHKOBOMU TJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO POTOIPPEKTa.
Ceeroauo.
Conneunas Garapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. Ombitel Pesepdopra mo paccesHuto o -yactuil. I[lnanerapHas
mozens aroma. [loctymnatel bopa. M3nyuenue u normouieHne GOTOHOB IpU MEPEXOJe aroma ¢
OJIHOTO YpPOBHS HHEpPruM Ha Jpyroil. Bumbl cnekTpoB. CHekTp ypOBHEM SHEpPruM aroma
BOJIOPO/IA.
BonHoBBbIe cBOMcTBa yacTull. BosHel ne bpoitnsa. KopnyckyasipHO-BOJIHOBOM Tyaan3M.
CrioHTaHHOE M BBIHYXJCHHOE U3TTyYCHHUE.
TexHuyecknue yCTpPOCTBA M NPAKTHYECKOE MPUMEHEHUE: CHEKTPAJIbHBIM aHaIu3
(cexTpockom), Jlazep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mogenb omnbiTa Pezepdopna.
Onpenenenre JUIMHBI BOJHBI Jla3epa.
HaGnronenne nuHeHvaThIX CIIEKTPOB U3TyYCHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
HaGnronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHThI,  JOKa3bIBAIOIIME  CJIOKHOCTh  CTPOEHHUS  sijpa. OTtkpeiTHE
paanoaktuBHOCTH. OnbITH Pedepdopaa o onpeneneHno cocTaBa paJioakTUBHOTO H3JIy4EHUSI.
CgoiicTBa anbda-, 6eTa-, raMMa-u3aydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.
OtkpeiTue TpoTOHAa W HeiTpoHa. Hywionnas monens siapa [eiizenOepra—lBaneHko.
3apsan sapa. MaccoBoe uucino saapa. M3otomnsl.
Anbda-pacnaa. DNEKTPOHHBIA M MO3UTPOHHBIA Oera-pacman. ['amma-uznydenue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SnepHble peakuuu. JleneHye U CUHTE3 SEP.
Snepusiii  peakrop. Tepmosnepubiii cunte3. Ilpobmembl M MEpClEKTUBBI  AIepHON
SHEPreTUKU. JKOJIOTHUECKUE ACTIEKTBI IAEPHOM SHEPIEeTUKH.
OnemeHTapHble YacTULBI. OTKpPBITHE O3UTPOHA.
Metoabl HAOIIOEHNS U PETUCTPALIUH SIEMEHTAPHBIX YACTHII.
dyHnameHTaIbHbIE B3auMoelcTBus. EquHcTBO puznyeckoil KapTHHBI MHpa.
TexHudeckue ycTpoNCTBa M IPAKTHUUECKOE NMPUMEHEHHUE: A03MMETp, Kamepa BuibcoHa,
SJIEpHBINA peakTop, aToMHasi bomoa.
Jlemoncmpayuu
Cu€TunK HOHU3UPYIOUINX YACTHII.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoToTrpadusm).

Pa3nes 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3UKHU

Otanbl  pa3BUTHS  acTpoHoMuu. [lpukinagHoe U MHPOBO33PEHUECKOE 3HAUYCHHE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3nus, sipKue 3BE3/IbI, IUIAHETHI, KX BUIUMOE JBUKEHUE.

Comnneynas cucrema.

Connue. ConneuyHast akTMBHOCTh. Mcrounuk sHeprun ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTePUCTUKHU. JlMarpamma «CHEKTpajJbHBI KJIacC — CBETUMOCTBY». 3BE3MbI
[JIAaBHOM TMOCTEAO0BATEIbHOCTUA. 3aBUCUMOCTh «Macca — CBETHMMOCTb» Ui 3BE3] TJIABHOU
MOCJeI0BaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE3N. CoOBpeMEHHBIE TMIPEACTABICHUS O
MPOUCXOKACHUH U 3BoJforMK COJIHIIA 1 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mnneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxenne Connna B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHBIE JBIPHI B siIpax rajJakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6sa. Pazberanue ranaktuk. Teopus
Bosnbmoro B3peiBa. PennkroBoe uzny4ueHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie mpo6ieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaGnronenust HEBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAaHUEM KOMITBIOTEPHBIX MPHIIOKCHHUI
JUTSL OTIPEICIICHUSI TTOJI0KEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/THUS
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, maner, Maeuroro [lyTu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMAIIBHOW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCTOo (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTHHE MHUpPa, POJb (PU3NUECKOW Teopud B (POPMUPOBAHUU
MPEeACTABICHUHN 0 (U3NUECKONU KapTUHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MIPEJICTaBICHHH O IPUPO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usuku 0azoBoro ypoBHs B 11 kjacce ocyliecTBisieTcss ¢ y4éToM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTUH.

Meosicnpeomemnuvle nouwsamusi, CBA3aHHbIE C HM3YyYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uveckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIO/EHUE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOIETIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TaHTEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKIIMM HAa OCH KOOPJHMHAT, CIIOKEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIIUH,
MPU3HAKU T0I00US TPEYTOJILHUKOB, OMPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpudeckue sBIECHUS B JXKUBOHM MpHUpoje, KolebaTerabHbIe ABHKEHUS B
KUBOW TMPUPOJE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha >KUBbIE
OpraHU3MBbI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOH PEIIETKH, CIIEKTPATbHBIN aHAN3.

l'eoepaghus: MarHUTHBIE TIOJIOCa 3€MITH, 3aJIeKU MAarHUTHBIX Py, (OTOChEMKA 3eMHOMN
MMOBEPXHOCTHU, MPEACKAZAHNE 3EMIIETPSICEHUM.

Texnonocusi: TUHUU 3JEKTPOIEpeIay, TEHEPATOP NEPEMEHHOTO TOKA, 3JIEKTPOIBUTATENb,
WHIYKIIMOHHAS Te4Yb, pajap, paJuoONpuUEéMHHUK, TeleBH30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONITHKA, COJIHEYHAsI OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenune yuebHoro mpeaMera «®dusmka» Ha ypoBHE CpeaHEro oOmero oopa3oBaHuUs
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHIKEHHE  CICAYIOIMX  JIMYHOCTHBIX,
METanpeIMETHBIX B MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIBTATOB.

JJMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIC PE3yIbTaThl OCBOCHHUS yueOHOro mpeamera «Du3uka» JODKHBI OTpaXkaTh
TOTOBHOCTh M CTIIOCOOHOCTH OOYYarONIUXCs PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMH, TO3WTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIBITa M ONBITA JCATEIBHOCTH B TMPOIECCE PeaTH3allii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOM JICATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpamIaHCKOro BOCIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOydYaloMmerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPATUIIUOHHBIX OOIEYETIOBEUSCKUX TYMAHUCTHUSCKUX M JIEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JISATCIIBHOCTh B HMHTEpEcax TPakJIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHON OpraHU3aIliH;

YMEHHE B3aMMOJICHCTBOBATh C CONUAIBHBIMH HWHCTHUTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHY ¥ Ha3HAYCHUEM;

TOTOBHOCTH K TYMaHUTAPHOH M BOJIOHTEPCKOW JNEATCILHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIIICHWE K TOCYAApCTBEHHBIM CHMBOJIAM, JIOCTH)KCHHSIM POCCUHCKUX
Y4E€HBIX B 00J1aCTH (PU3UKHM M TEXHUKH,

3) IYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHHS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH, B TOM YHCJIC B JCATCILHOCTH Y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIJIa B IOCTPOCHUE YCTOMYHUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOr0 BOCIIUTAHMUSI:

HHTEpPEC K pa3iudHbiM cdepaM Tpo(eCCHOHATBHOW JCATEIBHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpINaTh OCO3HAHHBIM BHIOOp Oymymiei
mmpodeccruu U peaar30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO U caMO00Opa30BaHUIO B 0OjacTu (U3MKHU Ha
MPOTSHKEHUH BCEH KU3HU;

6) 7K0JIOrHYecKOro BOCHUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIBTYPhl, OCO3HAHHE TJI0OATBHOTO XapakTepa
AKOJIOTHYECKUX MPOOIEM;

IUTAHUPOBAHUE W OCYIIECTBIICHUE JIEHCTBUI B OKpYKAIOIIEH cpele Ha OCHOBE 3HAHUS
1[eei YyCTOWYMBOTO PA3BUTHS YEIOBEUECTBA;

paciiupeHue OMbITa JAEATEIbHOCTH OSKOJOTHYECKON HaANpaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHHUM 10 (PU3UKE;

7) HEeHHOCTH HAYYHOT 0 MO3HAHMS:



C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

0CO3HAHME IICHHOCTU HAYYHOW JEATEIbHOCTH, TOTOBHOCTH B MpOLEecCe U3ydeHHs (prU3HMKH
OCYIIECTBIISTH MPOEKTHYIO U UCCIIENOBATEIBCKYIO ACATEIbHOCTh MHANBUIYAILHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHbIe YHHBePCAJIbHbIE YUeOHbIE IeiicTBUSA
Ba3oBble Joruveckue aeicTBuA:

CaMOCTOSTENIEHO (OPMYIIUPOBATh M AaKTYyaJHM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENIENATH IIeNTU I TEILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHIKCHUS;

BBIABJIATH 3aKOHOMEPHOCTU U IMTPOTUBOPCUUA B PACCMATPHUBACMBIX (1)I/ISI/I‘I€CKI/IX SIBJICHUAX

pa3pabaTbiBaTh TUIAH PEUICHHUS MPOOJIEMBI ¢ YIETOM aHaN3a UMEIOIINXCS MaTepHaTbHBIX
U HEMaTEPHUAIIBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTb, OLICHUBATH COOTBCTCTBUC PEIYIIBTATOB MLCIIAM,
OLCHUBATb PUCKU HOCJ'IGI[CTBI/Iﬁ JCATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH pPAa0OTy B YCIOBUSX pPEATbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aUMOICUCTBUS;

pa3BUBaTh KPCATUBHOC MBIIIJICHUEC MIPU PCIICHUUN JKU3HCHHBIX npo6neM.

Ba3zoBble ucciaenoBarebcKue AelicTBUS:

BJIaICTH Hay‘-IHOI\/'I TepMI/IHOHOFHeﬁ, KIIFOYEBBIMU TITOHATHUAMU WU METOOAMU q)HSH‘-IGCKOfI
HAyKU,

BJIaJIETh HaBBIKAMU y4eOHO-UCCIIEIOBATENLCKOM U NMPOEKTHON AESITENbHOCTH B 00JacTH
(bu3HUKHN, CHOCOOHOCTBHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY MOMCKY METOJOB PELICHUS 3a/1a4
(bu3MYECKOTO CoJIepKaHus, TPUMEHEHHIO Pa3InYHbIX METOI0B IO3HAHMS,

BIIAJICTh BUAAMU JIEATEIBHOCTH IO TMOJYyYEHUI0 HOBOTO 3HAHUS, €r0 HHTEpIpEeTaluu,
npeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3jMYHBIX YUEOHBIX CHUTYyallUsX, B TOM 4YHUCIIE MpHU
CO3/ITaHUU Y4EOHBIX IPOCKTOB B 00JaCTH (HU3UKH;

BBISIBIISITh TIPUYUHHO-CJIE/ICTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3aJady, BbIIBUTATb
runore’y e€ pelieHus, HAaXOIUTh apryMEHThl IS JIOKa3aTelbCTBA CBOMX YTBEP)KJICHUH,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHUS,

aHAJIM3UPOBATh TOJYYCHHbIE B XOJE pEHIeHUs 3aJayd pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHNE B HOBBIX YCIOBHSIX;

CTaBUTh U (POopMyIHpPOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATENbHON AEATEIbHOCTH, B
TOM YHCJIE IPU U3yYECHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MEPEHOCUTH 3HAHUS N0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITEIbHOCTH;

yYMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIC UJI€H, IIpe/ylaraTh OPUTHHAIbHbIE TOAXO0AbI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEILICHUSI.

Padora ¢ undpopmanueii:

BIIaJIETh HABBIKAMU TOJydyeHUs WHopMmaru (GU3NYECKOTO COAEPIKaHUS M3 HUCTOYHUKOB
pasHBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOUCK, AaHajdM3, CHCTEMaTU3alUI0 U
WHTEPIPETANI0 HHPOPMAIH Pa3TUYHbIX BUJOB U (HOPM MpeacTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

WCIOJIb30BaTh CpeAcTBa HWH(MOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEelIeHHH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTraHU3AlMOHHBIX 3a/lad ¢ COONI0JeHHEM
TpeOOBaHUI SPrOHOMMKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI, pecypcocOepexeHns, IpaBoOBbIX U
TUYECKHX HOPM, HOPM HUH(OPMAIIMOHHOHN 0€30MacHOCTH;



CO3/1aBaTh TEKCThl (DPM3MYECKOTO COJACPKaHHs B pPA3NUYHBIX (opmarax ¢ y4érom
HazHauyeHUs WHPOpPMALMM W LEJNEeBOM ayAMTOpUH, BBIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJCTAaBICHNUS U BU3yaIHU3alllH.

KoMMmyHuKkaTHBHBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUA:

OCYIIECTBIISTH OOIIEHHNE HA YPOKaX (PM3UKU ¥ BO BHEYPOUHOU JEATEIBHOCTH;

pacrno3HaBaTh NPEANOCHUIKY KOH(IUKTHBIX CUTYalluil U CMAr4aTh KOH(INKTHI,

Pa3BEPHYTO M JIOTMYHO M3JaraTb CBOIO TOYKY 3pPEHUS C HCIOJIB30BAHHUEM S3BIKOBBIX
CPEICTB;

[IOHUMAaTh U UCIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOIbl COBMECTHBIX NEHCTBUN C y4ETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEN KaKJIOTO WICHA KOJUIEKTUBA,

IIPUHAMATh LM COBMECTHOM JEATENbHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTMKEHMIO: COCTAaBJIAThH IUIAH JEHUCTBUM, PACHPENENATh POJH C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIaJa M KaXJIOI0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJEH C MO3WLMU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJIATh IO3UTHBHOE CTPATETMUECKOE IOBEJCHUE B PA3NMYHBIX CHTYalUsX,
MPOSIBIIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE AeliCTBUA
Camoopranuszanms:
CaMOCTOSITENIBHO OCYILECTBJISATh MO3HABATENIbHYIO IESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (GOPMYIUPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJIATH IUIaH PEHICHHs Pacu€THBIX W KAUECTBEHHBIX 3ajay, IUJIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHUI;
JTaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTCHU;
JieNlaTh OCO3HAHHBIM BBHIOOP, apryMEHTHUPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTDH 3a
pelieHue;
OIICHUBATh MIPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (HOPMHUPOBAHMIO M TPOSBICHUIO OSPYIUIMM B oOnactu  (pusmkwy,
MTOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTb KOPPEKTHBBHI B AESITEIHHOCTb, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEIISM;
BIIaZIETh HABBIKAMU MMO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBUN
Y MBICTTUTENIbHBIX IIPOIECCOB, UX PE3YIbTATOB M OCHOBAHMIA
WCIOJIb30BaTh MPHUEMBI peIeKCHU ISl OLIEHKH CUTYallid, BEIOOpa BEPHOTO PEIIeHUS;
YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHUKEHUIO;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIE€ATEIbHOCTH;
MIPUHUMATD ce0sl, MIOHUMAas CBOU HEJAOCTAaTKU U IOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX MPU aHAIU3€ PE3YJIbTATOB JIEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OMIMOKH.
B mporiecce nocTrkeHNs TMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI TIO (pHU3HKE AJIst
YPOBHSI CpeHEro 00IIero o0pa3oBaHus y O0Oy4YaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
WHTEJUIEKT, IPeanoiaraiomuii chopMUPOBAHHOCTD:



CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAIBLHOE COCTOSHHE,
BHJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOM SMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ceO€;

CaMOPETYJIHPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yYMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJalTHPOBATHCS K HAMOLMOHAIHHBIM
W3MECHECHUSIM U TIPOSIBIISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIUM, BKIIOYAIONICH CTPEMJICHHE K JOCTH)KCHHIO IEIM H YCIEXY,
OTNITUMH3M, HUHUITUATUBHOCTh, YMEHUE JICHCTBOBAThH UCXO/IS U3 CBOUX BO3MOHOCTEH;

SMIATHH, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSIHHE APYIUX,
VYUTBHIBATH €TO MPH OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIICPESIKUBAHUIO;

COIMAIILHBIX HABBIKOB, BKJIFOUAIOIIUX CITOCOOHOCTh BHICTPAUBATH OTHOIICHUS C APYTUMHU
JIOJIbMU, 3200 TUTHCS, IPOSIBIIATH HHTEPEC M pa3periaTth KOH(IUKTHL

NPEAMETHBIE PE3YJIbTATBI

K xonuy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KApTHUHBI MHUDPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHMM, B MPAKTHYECKOU
NeSATEIILHOCTH JIFOJIEH;

YUUTHIBaTh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (U3NYECKUX MOJIENel: MaTepuabHast
TOYKa, MHEepUHUaibHasl CUCTeMa OTCYETA, aOCOJIOTHO TBEPAOE TENO0, MACATBHBIA Tra3, MOJENIU
CTPOEHUS Ta30B, )KUIKOCTEH M TBEPABIX TN, TOUEUHBIH ANEKTPUUYECKUI 3apsii MpH pelieHUun
¢buznueckux 3anay;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KMHETHYECKOW TEOPUM CTPOEHHUS BEIIECTBA M AJIEKTPOJMHAMUKU:
pPaBHOMEPHOE U DPABHOYCKOPEHHOE MPSIMOJIMHEHHOE [BH)KEHUE, CBOOOJHOE MajieHue Ted,
NBIDKEHHE TI0 OKPYKHOCTH, WHEpIHUs, B3auMojeicTBre Tei, auddys3us, OpoyHOBCKOE
IBMDKEHUE, CTPOEHHUE XHUAKOCTEW M TBEPIBIX Tel, M3MEHEHHEe 00bEMa Tel MpH HarpeBaHUU
(OXJIaXXICHUH), TEIUIOBOE paBHOBECHUE, UCIIApEHHE, KOHJEHCALlUs, MIJIaBJICHUE, KpUCTAIIIH3aLys,
KUIIEHHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IpU €ro HarpeBaHWU B 3aKPbITOM
cocylie, CBA3b MEXKJYy IapaMeTpaMH COCTOSIHMS Ta3a B H30IPOLECCaX, NIEKTpU3alus Tell,
B3aMMO/ICHCTBHE 3apsi/I0B;

ONMCBIBATH MEXaHUUYECKOE JBM)KEHUE, MCIOJIb3YSl (U3NYECKHE BEIMUYMHBI: KOOPAMHATA,
IyTh, IepeMeIleHHe, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJa, UMITYJIbC TeId, KMHETHYeCKas
SHEprus, NOTEHLHAIbHAs SHEPrus, MexaHudeckas paboTa, MEXaHHYecKass MOIIHOCTb; IpHU
ONMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH MCIOJB3YeMbIX BEJIUYMH, HX
0003HAUEHMsI U €JUHUIIbI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIIME JJAHHYIO (PU3MUYECKYIO BEIUUYHHY
C IpYTMMU BeJIMYHHAMU;

ONMCBHIBATH H3y4YCHHbIE TEIUIOBbIE CBOWCTBA Tel M TEIUIOBBIC SIBJIECHUS, WCHOJb3Ys
¢u3nyeckue BENWYMHBL: JaBJICHME Ta3a, TeMIleparypa, CpelHsAs KUHETHYecKas »Heprus
Xa0THUYECKOTO JIBMIKEHHMSI MOJIEKYJ, CpEIHEKBaJpaTHYHas CKOPOCTb MOJIEKYJ, KOJHYECTBO
TEIUIOTHI, BHYTPEHHsSI 3Heprus, pabora rasza, Ko3(GQGHUIMEHT MOJIE3HOTO JEHCTBUS TEIIOBOTO
JIBUTATelIs; IPU ONUCAHUM MTPABUIILHO TPAKTOBATh (PU3MUYECKHUI CMBICT MCIIOJIB3YEMBIX BEIHYNH,
ux OoOO3HAUEHMs] W €IUHMILBI, HAXOJIUTh (OPMYJbI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYUHY C JPYTUMH BETUUYHMHAM;

OTMCHIBATh M3YYECHHBIE JJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M IJIEKTPUUYECKUE SBIICHUS
(mporieccsl), UCHOb3YS (PU3UUECKUE BETUUMHBL: AIIEKTPUUYECKUN 3apsijl, dJIEKTpHUYECKOe MOoJe,
HanpsOKEHHOCTh TOJIA, MOTEHIMAN, Pa3HOCTh IOTEHLMANOB; MPHU OMUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHM CMBICT MCIIOJB3YEMBIX BEJIWYMH, UX OOO3HAuUeHHs M EAUHULIBL;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BETHUUHAMU;



aHATM3UPOBaTh (PU3MUECKUE MPOIECCHl W SBJICHUS, UCHONb3yd (DU3NYECKHE 3aKOHBI U
IPUHLMIBL: 3aKOH BcemMupHoro taroteHus, |, |l u |1l 3axonsr HproToHa, 3aKkoH coxpaHeHus
MEXaHUYECKOM 3HEPruH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHLUII CYNEPIIO3ULIUU CUII, TIPUHLIUIT
paBHONpPABUs NHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUUECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbI€ 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW 3HEPIMU TEIUIOBOIO JIBUYKEHHS
MOJIEKYJ C a0CONIOTHON TeMIIepaTypoid, MEepBBIH 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTO 3apsijia, 3akoH KynoHa, mpu 3TOM pasiuyaTrh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BBIPAKEHUE U YCIOBUS (TpaHMILIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITEI ICHCTBHS MAaIlIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3nauyaTth yCI0BHS UX O€3011aCHOTO MCIIOJIb30BAHUS B MOBCEAHEBHOM KU3HU;

BBITIOJTHATE JKCIIEPUMEHTHl 110 HCCIEIOBAHUIO (PU3MUECKUX SBJICHUH M TPOIECCOB C
UCIOJIb30BAHMEM  TPSIMBIX W KOCBEHHBIX H3MEpPEHUM, TMpH 3TOM  (QOPMYIHPOBATH
npobieMy/3agadyy W THUIOTE3y y4eOHOTO OKCIEpUMEHTa, COOUpaTh YCTaHOBKY W3
MPEI0KEHHOTO 000PYA0BaHUS, TPOBOJUTH ONBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILECTBIISITh NPSAMbIE U KOCBEHHBbIE H3MEpEHUs (U3NYECKUX BEIUYHUH, IPU 3ITOM
BBIOMpATh ONTUMAJbHBIA CHOCOO H3MEpPEHUs M MHCIOJNb30BaThb W3BECTHBIE METOIbl OIICHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCIIEIOBaTh 3aBHCHUMOCTH MEXIYy (QU3NYECKUMHU BEIMUYMHAMU C HCIOJIb30BaHUEM
NPSIMBIX HW3MEPEHH, MpU 3STOM KOHCTPYHPOBaTh YCTAHOBKY, (DUKCHPOBATh pPE3YJIbTaThI
MOJIyY€HHOM 3aBUCHMOCTH (M3WYECKUX BEJIIMYMH B BUJE TAOMUI] U IpadUKOB, JI€NaTh BHIBOIbI
0 pe3ysibTaTaM HCCle0BaHMUS;

coOnrofaTh mMpaBwiia 0€30IaCHOrO TpyZAa MpH NPOBEIEHHM HCCIEIOBaHUM B paMKax
y4eOHOTO0 SKCIIEpUMEHTa, Y4eOHO-HCCIEeIOBAaTEIbCKOW W MPOEKTHOM  JIEATENbHOCTH C
UCIOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBaHUS;

pemaTb pacu€THbIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJENbIO, HCHOJb3YS
(Gu3nyeckre 3aKOHbI U NPUHLIUIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33aJaudl BHIOUPATh (QU3UUECKYIO
MOJieNb, BBIAENATh (PU3UYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTH MOJIyYEHHOTO 3HaU€HUs (PU3NUECKON BEJINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJjaud: BBICTPAUBATh JIOTMUECKH HEMPOTHBOPEUUBYIO LEMOYKY
paccykJeHU ¢ ONIOPOH Ha N3YYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Yy4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAILMIOHHbIE
TEXHOJIOTUU [yl TOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAlMH U INPEICTaBICHUA y4eOHOW U
HAy4YHO-TIONYJISIpPHOM MH(pOpPMALMKU, HOJYYEHHOW M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M10Jy4aeMyt0 HH(OPMAILHIO;

IPUBOJMUTH MPUMEPHI BKJIA/JAd POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3MKOB B Pa3BUTHE
HayKHd, 0ObsICHEHHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIOJb30BaTh TEOPETUYECKUE 3HAHHUA MO (U3UKE B IIOBCEJAHEBHOW OJKHU3HU IS
oOecrieyeHus 6€30MaCHOCTH MPU OOpALIEHUHN C TPUOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMM, AJIS
COXpaHEHHUs 3/I0POBbsI U COOJIIOZCHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpese;

paloTath B IpymIie C BHIIOJHEHUEM PA3IMUHBIX COLUAIIBHBIX POJIeH, IIaHUPOBaTh padoTy
IpYIIBbl, palMOHAIBLHO paclpelesiaTh O0O0A3aHHOCTH U IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJAPTHBIX CUTYyallHUsAX, aJ€KBAaTHO OLICHMBATH BKIJIAJ KaXJOrO M3 YYaCTHUKOB IDYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

K xoHiy oOyuenust B 11 kJjacce mpeIMeTHbIe pe3yiIbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpPUMEpPaAxX poJib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4yHOM KapTUHBI MUDPA, B Pa3BUTHUH COBPEMEHHOM TEXHUKHM U TEXHOJIOTUM, B NMPAKTUYECKON
JeATeIbHOCTH JII0JIEH, LIEJIOCTHOCTh U €AMHCTBO (PU3HUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJEe: TOoYeuHbIH
AIEKTPUYECKUM 3apsis, Jyd CBETa, TOYEUHBIM HCTOYHUK CBETa, SJEpHAs MOJENIb arToMma,
HYKJIOHHAs1 MO/JIEJIb aTOMHOTO si/Ipa MPpH PelIeHUN (GU3UUECKUX 3a/1a4;



pacrno3HaBaTh (PU3UYECKHE SBJICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH M KBAaHTOBOU (DM3HMKU: AJIEKTpUYECKasl MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MArHUTHOE JCHCTBUS TOKAa, B3aMMOJICHCTBHE MArHHUTOB, JJICKTPOMArHUTHAs
WHIYKIWS, JCWCTBHE MArHUTHOTO TIOJIsI HA MPOBOJHUK C TOKOM U JIBIDKYIIUHCS 3aps,
AJIEKTPOMATrHUTHBIC KOJICOAHUS M BOJIHBI, MPSIMOJIMHEHHOE pacIIpOCTPAaHEHUE CBETA, OTPAKEHUE,
npenomwiieHne, uHTepdepeHusa, audpakiuus W MOJApH3ANMS  CBETa, JUCIEPCHS CBETA,
doToanekrpudeckuit 3hdekt (GoTodrPdeKT), CBeTOBOE JaBlICHUE, BOSHUKHOBEHUE JIMHEHYIATOTO
CIEKTpa aToMa BOJOPOJIa, ECTECTBEHHAsI U UCKYCCTBEHHAs! PaJIMOAKTUBHOCTb;

OTIMCHIBATh HM3YYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKUE, MAarHUTHBIC, OTITUYCCKHE,
AIEKTPUIECKYIO TTPOBOJUMOCTh PA3JIMYHBIX CPEl) W JIEKTPOMArHUTHBIC SIBIICHUS (IIPOIIECCHI),
UCTIONB3Ysl (PU3UYECKHME BEIMYMHBL: JJICKTPUYECKHI 3apsl, CHila TOKa, DJJIEKTPUUYECKOe
HaIpsDKEHUE, AIEKTPUIECKOE CONMPOTUBIICHUE, PAa3HOCTh MOTEHIIMAMIOB, JIEKTPOIBIKYIIAs CHUIIA,
paboTa TOKa, WHIYKIMS MarHATHOTO TOJsA, cwia Awmepa, cuia JlopeHIa, WHIYKTHBHOCTh
KATYIIKHA, SHEPTUsS JJIEKTPUYECKOTO0 W MArHUTHOTO TIIOJICH, TIEPHUOJ W YacToTa KoJeOaHui B
KoJIeOaTeIbHOM KOHTYpE, 3apsij W CHJIa TOKa B MPOIECCE TAPMOHUYECKHX DJIEKTPOMArHUTHBIX
KoJieOaHuH, (POKYCHOE pPACCTOSIHME W ONTUYECKas CUjia JIMH3BL, TPH OMUCAHUU IPABHIHHO
TPaKTOBaTh (U3WYCCKUH CMBICT WCIOJIB3YEMBIX BEJIIMYUH, WX OOO3HAYCHHS ¥ CIUHUIIBI,
YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIONINE TAHHYIO (PU3HUECKYIO BEIMUNHY C APYTUMU BETUIHHAMU;

OTIMCHIBATh M3yYCHHBIC KBAHTOBBIC SBJICHUS W TIPOIECCHI, HCIOJB3YSA (PUINUSCKUE
BEJIMYHMHBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI W YacTOTa CBETa, DHEPTUS U
UMITYJIBC (POTOHA, IEPHOJI TOJypaciajia, SHEPTHS CBSI3W aTOMHBIX Sjep, NPU ONHUCAHUU
MPABWJIBHO TPaKTOBaTh (DM3MUECKUN CMBICT HCIIOJIB3YEMBIX BEIMYMH, HX OO0O3HAYCHUS H
SIMHUIIBI, YKa3bIBaTh (POPMYIBI, CBS3BIBAIONINE TAHHYIO (U3WUYSCKYIO BEIMYUHY C JIPYTHMH
BEJTMYMHAMH, BBIUUCIISITH 3HAU€HUE (PU3NYECKOM BEJTHMUNHBI;

aHAJIM3UPOBATh (U3UYECKUE TMPOIECCHl U SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
OpUHOUNBL:  3akoH OMa, 3aKkOoHBI TMOCHEAOBATEIbHOIO M MapajyieIbHOTO COEIMHEHUs
MPOBOJHUKOB, 3akoH JDkoyms—JIeHna, 3akoH  3JIGKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHEHOTO PaCpOCTPaHEHUs CBETAa, 3aKOHBI OTPAKEHMS CBETAa, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHWE OWHImTEHHA I QoTodddekra, 3aKOH COXpAaHEHUS DHEPrUH, 3aKOH
COXpaHEHHUs HMITYyJbCa, 3aKOH COXPAHEHUS JJIEKTPUYECKOTO 3apsiia, 3aKOH COXPaHECHUS
MaccoBOr0 4HcIa, HocTyiaaTsl bopa, 3aKOH paJMOaKTUBHOTO pacmaja, MpH 3TOM pa3invarh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUS (TpaHUIIbL,
00J1aCTH) TPUMEHUMOCTH;

OTIPEJIeNIATh HaIpaBJIEHWE BEKTOpa MHIYKIIMM MArHUTHOTO TOJS IPOBOJHUKA C TOKOM,
cuibl Amniepa u cuibl JlopeHna;

CTPOUTH M OIUCHIBATh N300paKeHHE, CO3/1aBaEMOE IIIOCKUM 3€PKaJIOM, TOHKOM JTMH301;

BBITIOJIHATh JKCIIEPUMEHTHI MO HCCIEIOBAaHUIO (PU3UYECKHX SBJICHHH M MPOLIECCOB C
UCIOJIb30BAHMEM TPSAMBIX U  KOCBEHHBIX U3MEpEHHWil: mpu 3ToM  (opMynupoBaTh
npoOneMy/3ajadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPeI0KEHHOT0 000PYAOBAaHUS, TPOBOJAUTH OTIBIT U (JOPMYITHUPOBATH BHIBO/IBI,

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEpEHHs] (PU3MUECKUX BEJIUYUH, MPH STOM
BBIOMpATh ONTUMANbHBIA CHOCOO W3MEpPEHUS M HCIOJIb30BaTh W3BECTHBIE METOIBI OIICHKH
MOrPELTHOCTEN U3MEPEHUN;

HCCIIEeI0BATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH C UCMOJIB30BaHUEM MPSIMBIX U3MEPEHUN:
MpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHpPOBATh PE3yabTaThl MOJYYEHHOW 3aBUCHUMOCTHU
¢bu3nuecKuXx BENWYMH B BUAE TaOMUIl M TpauKOB, JelaTh BBIBOABI 1O pe3yiabTaTaMm
WCCIIeIOBAHUS;

coOnrofaTh mpaBuiIa O€30MacHOrO TpyAa MPH TPOBEIACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-HCCIEeNOBATENLCKOH W TPOEKTHOW  JEATENBHOCTH C
MCIOJIb30BaHNEM U3MEPHUTENBHBIX YCTPOUCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;



pemaTh pacuéTHBIE 3aJa4d C SBHO 3aJaHHOM (PU3MUECKOW MOJIENbIO, HCIIONb3Ys
¢u3nvecKkre 3aKOHbI U NMPUHLUIIBI, HA OCHOBE aHAU3a YCIOBHS 33Jaull BHIOUPATh (PH3HUECKYIO
MOJIeNb, BBIICNATH (DU3MYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAMMBbIE IS €€ pelIeHHUs,
IIpOBOAUTD paC‘IéTBI 1 OLICHUBATL PCAJIbHOCTD IMOJTYYCHHOI'O 3HAYCHHUA (1)I/ISPI‘ICCKOI>JI BCINYUHBI,

peiiatb KAa4YCCTBCHHBIC 3a/la4M: BBICTPAUMBATL JIOTUYCCKHW HCHOPOTUBOPCHUBYIO ILCIIOYKY
pacCyKJIeHUM ¢ OTIOPOM HA U3YUYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU U (PU3UYECKHUE SBIICHNUS,

HCIIOJIb30BaTh IPU pElIeHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HMH(QOpPMAIMOHHbIE
TEXHOJIOTUU JUIsl TOMCKA, CTPYKTYPUPOBAHUS, MHTEPHPETALMU U IpPEICTaBICHUs yuyeOHOU u
Hay4HO-TIOMYJSIpHON HWHGOPMAIMK, TMOJYYEHHONW U3 pa3IUYHBIX HCTOYHUKOB, KPUTUUYECKU
aHAJIM3UPOBATH MOIY4aeMYyI0 HH(POPMALIKIO;

OOBSACHATH NPUHLIUIIBI IEHCTBUS MaIlIUH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3inyaTh
yCIIOBHUS UX 0€30IaCHOTO UCIOJIBb30BaHUs B IOBCETHEBHON KU3HU;

MPUBOJIUTH TPUMEPHI BKJIAAA POCCUNCKUX M 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

HCIIOJIB30BATh TCOPECTUUCCKUEC 3HAHUA II0 (1)I/ISI/IKG B HOBCGHHCBHOI\/’I KHU3HU JIA
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEHUH ¢ TPUOOpPaMU U TEXHUYECKUMH YCTPOICTBaMHU, JUIs
COXPAHEHUS 3/I0pPOBbs U COONIIOIEHUSI HOPM HKOJIOTUYECKOTO MOBEJEHMS B OKpYKaroLIeil cpee;

paboTaTh B IPyIIIE C BHIIIOJHEHUEM PA3IMYHBIX COLMATIBHBIX pOJIed, IUIAHUPOBATh paboTy
rpynmsl, panyuoOHAJIbHO pacCnpeacisiaThb 00sI3aHHOCTH U IUIAaHUPOBATh  ACATCIIBHOCTHL B
HECTAaHJAPTHBIX CUTyalUAX, aJC€CKBATHO OLCHHBATH BKJIAJ KaXXJ0ro M3 Y4aCTHHKOB I'PYIIIILI B
pelIeHrne paccMaTpUBaeMON MPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckne (uu¢poswIe)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypesI
Pazgen 1. PU3UKA U METOJAbI HAYYHOTI'O ITIO3HAHUSA
1.1 ®du3nKa ¥ METOIbI HAyYHOI'O TO3HAHUS 2 bubmmorexa [TOK
' A v https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kusemarnka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlunavinia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHCHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMOIMHAMUKHU 10 1 https://m.eds0o.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bu6mmoreka [JOK
' daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 24
Pazgen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
41 DIIEKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 [TocTosIHHBIM neKTpuyYecKuil TOK. TOKHU B 12 1 1 bubnuoreka [IOK



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

‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM u¢posbie
Ne i/ OporpaMMBb pasi Beero Konrpoabubie | IlpakTuyeckue f)lépg:m ar eJ)'IbeI e
padoTsbI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHiTHBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa [IOK
23 Ok 10 3 https://m.edsg).ru/7f41c97c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
. bubnuoreka [JOK
4.1 OJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Paspea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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bu6mmoreka [{OK

5.1 DeMeHTBl aCTPOHOMHHU U aCTPO(UIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobmaromee nosToperne 4 https://m.edscﬂ).ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE

u/n Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3yueHHs o0pa3oBaTe/IbHbIE
padoTsI padoThbI pecypchl

N S . Bu6morera LIOK

https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEr0 MUpPa
Ponb u MecTo pusnku B

2 (hopMUPOBaHUHN COBPEMEHHOM 1 bubnuoreka [JOK
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATeTLHOCTH JIFOIeH
Mexanndeckoe IBIKEHHE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmuorexa [JOK
nemkenus. [lepeMerienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE MpAMOJIMHENHOE 1 bubmuorexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc

7| Towerne wepmmmi romano | 1 Bu6morexa LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
[IpuHIUIT OTHOCUTEIBHOCTH Bubmorexa LIOK
8 lanmunes. MHepmanbHbIe CHCTEMBI 1 ]
. https://m.edsoo.ru/ff0c3be8
orcyerta. [lepBblii 3akoH HproTOoHA
Macca Tena. Cuia. HpI/IHI_[I/IfI BuGmuorexa LIOK
9 CyINepIo3uIuu cuil. Bropou 3akoH 1

HprotoHa mig maTepuanbHOU TOUKH

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperun 3akoH HproTona nis

bubmuoreka [JOK

10 MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSKECTH. HGII))Baﬂ KOCMHYECKast bubmmorexa LHOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akon ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent

13 TpeHust. Cuiia COpOTUBICHUS PU bubnuorexa [JOK
IBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE M BpanaTelbHOES

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [lmedo cuiibl. https://m.edsoo.ru/ff0c41a6
YcnoBusi paBHOBECHUS TBEPAOTO Tesla
Nmnynbc maTepuanbHON TOYKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOYECK. bubmuorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHIIBI.

16 Kunernueckas sneprust bubnmuoreka [JOK
MaTepuaibHOi Toukd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUu
[ToTeHnmanpHas YHEPIUs.

[ToTennmanpHas sHEpPrUs 0
17 zLe(bopII\lmpOBaHHon“ rli)pymz}lllr{lfl}.,r bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[loTennmanpHas sHEprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHnmanpHbIEC U
HeMoTeHIUaJIbHbIe CHIIbI. CBS3b Bubmiorexa LIOK
18 paboThI HEMOTEHIIUATIBHBIX CHJI C

H3MEHEHHEM MEXaHUYSCKON OHCPTHUU
CHCTEMBI Te1. 3aKOH COXpaHCHHA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
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MEXaHUYECKOU YHEPTUH

19

JlaboparopHas paboTa
«HccnenoBanue cBsA3U pabOThI CHIIbI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJla Ha IPUMEPE
PACTSKEHUS PE3UHOBOTO JKI'yTa

20

KonTponsHas paborta o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

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

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopun. bpoyHOBCKOE NBHKEHUE.

Ancpdysus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKEHUS U
B3aUMOJEHCTBUSA YaCTUI] BEIIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJIBIX Tl

23

Macca monekyn. KonnuectBo
BeniectBa. [loctositnnas ABoraapo

24

TemoBoe paBHOBeECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEePruun
JBUKEHUS MOJIEKYI. Y paBHEHUE
MenneneeBa-Kianeitpona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly HapaMeTpamMH COCTOSTHHSI



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

pa3peKEHHOTO ra3a»

H3ormporiecchl B H1€alIbHOM ras3e u

bubmuoreka [JOK

29 ux rpaduueckoe npecTaBICHUE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOIUHAMUYCCKOU CUCTEMBI U
30 crocoObl e€ m3meHeHust. KonmmaecTro bubnuorexa [JOK
TEIIOTHI ¥ paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO HUJCATLHOTO
rasa
31 Buasr Tennonepenaun bubmaorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY enpHasi TEMI0EMKOCTh BEILIECTBA.
32 KonudecTBo TEMIOTH mpu bu6mmoreka [IOK
Terutonepeaade. AauadaTHBIN https://m.edsoo.ru/ff0c5c36
TIPOIIECC
[TepBrIil 3aKOH TEPMOJUHAMUKHU U bubmuorexa [JOK
33 .
€ro MPUMEHEHHUE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
| Horommmorm moueon B LOK
' https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHU
35 [Tpunmun nevicreus u KII1/ bu6mmoreka [JOK
TEIUIOBON MallluHbBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TIPOOIEMBI
TEIJIOOHEPTeTUKU
38 Sﬁ%ifﬁ;ﬁi:p (1?1/1:31/11(31 OcHOBBI bubmorexa HOK
' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKIY
w | e B LOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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Hcnapenue u kuneHue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS U OTHOCUTEbHAA

bubmmoreka [{OK

4 IBIJ;;XHOCTI’ BO3AyXa. HackIeHHEI https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u
p | e b Bumorea 110K
P AR https://m.edsoo.ru/ffoc65f0
kpuctaisl. CoBpeMeHHbIE
MaTepuabl
8| Yiemman remora nmamsennn, ubmiotera LIOK
a : https://m.edso00.ru/ff0c6708
CyOnumariust
bu6mmoreka [IOK
44 VYpaBHeHUe TEIIOBOro OanaHca https://m.edso0.ru/ff0c6820
g | oo Sremps Bumorea 10K
AL A P https://m.edsoo.ru/ff0c6bcc
3aps10B
I Bumorea 10K
YIPOBOZ ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs NEKTPUUECKOTO 3apsiaa
g | st g S B LOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanps:k€HHOCTB 3IIEKTPHUUECKOTO
48 noJist. [IpuHiun cynepno3unuu bu6mmoreka [JOK
SIIEKTPHYECCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ffoc6df2
HaNPsHKEHHOCTH
g | Do s Bumorera 110K
' HHa. https://m.edsoo.ru/ffoc6f00
MOTEHIMAJIOB
50 [IpoBOAHUKHY U AUDIIEKTPUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018
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I[I/IBHCKTpI/I‘-ICCKaH IMPOHHULIACMOCTb

51

OnexrpoeéMkocTs. Konnencarop

bubmuoreka [JOK
https://m.edso0.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOPa

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

53

JlabopaTtopHnast pabota "N3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTO PUHTEpA.
DIeKTpocTaTU4eCcKas 3aluTa.
3a3eMiIeHHe AIEeKTPOpruOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuiectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEeNnu

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIIaHHOE COEAMHEHUE
MIPOBOIHUKOB. JIabopaTtopHas
pabota «/3yueHue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nemnu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'0 COIPOTHUBIICHUS

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTHUBIICHUS METAJUIOB OT
temneparypbl. CBEpXIpOBOJUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 . 1
CBoucTBa AIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U IpUMECHasi IPOBOAUMOCTb. 1 bubnuorexa [JOK
CaoricTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE MPUOOPHI
DNEeKTPUYECKUH TOK B PACTBOPAxX H

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOTUTHYECKAS TUCCOIHAIINS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOIn3
DIIEKTPUYECKUH TOK B ra3ax.

63 CamMOoCTOSITENNbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTESIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DNEeKTpUYECKUE MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenue. [IpaBuia TEeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 O6o0maromuii ypok 1 bubnmuoreka [JOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnnoreka [JOK
SIIEKTPHYECCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpellax»

o gzg?;];HlinTZﬁ(;K. KonTponbHas . Bubmiorexa LIOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpOJMHAMHKA

68 PezepBHblit ypok. O0oOmIaronmii 1 bubnuoreka [IOK

ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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I[TPOTPAMME




11 KJIACC

KoaudecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Kont 1 Hata 00 BaTeJbHbI
o/ Beero POJIbHBIE PaKTHYeCKHUe e — pa3zoBareJ e
padoTsI padoThbI pecypchl
ITocTostHHBIC MAarHUTHI M KX

1 B3auMOJIeiicTBUE. MarHuTHOE T0JIe. 1 bubnuorexa [JOK
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIIMH
MaruuTHO€ 10JIe MPOBOJIHUKA C

2 TokoM. OnbIT Dpcrena. 1 bubnnorexa [JOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas pabota «3ydyeHue

3 MarHETHoIr)o HOJI;SI KaTyIHKI/Iy: 1 1 bubmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOkOM. Cuina Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuorexa [JOK
«HcenenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MarHUTHOTO TOJISI HA

5 JIBHOKYITYIOCS 3apSKEHH YO 1 bubnuorexka [JOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DNeKTpOMarHUTHASI MHYKIIHS.

IToTox BeKTOpa MarHUTHOM

6 uHaykuuu. DJ1C nHAyKIun. 3akoH 1
ANEKTPOMArHUTHOM MHIYKIIHH
QDapanes

7 JIaGoparopHas paboTa 1 1 bubnuoreka [IOK
«MccnenoBanue ABICHUS https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

SHCKTpOMaFHHTHOﬁ HWHIAYKIOHUU»

NunyKTuBHOCTS. SIBIEHUE
camounaykuuu. IJC
CaMOMHJIyKIIMH. DHEPrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DNIeKTPOMarHuTHOE TOJIe

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMAarHMTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIU
JJIEMEHTAPHBIX YACTHIL,
VHJYKIMOHHAs [1eYb

10

O6o06matomuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHast

WHIYKIUSD)

bu6moreka [IOK
https://m.edsoo0.ru/ff0cab82

11

KonTtponsHas paboTa o tTeme
«MarsuTtHoe nozJie.
DneKTpOMarHuTHAsE MHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB00OOgHBIE MEXaHUYECKUE
KojeOanus. 'apMoHnYecKue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHePrUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHmii Irpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

14

KonebaTenbHBIW KOHTYP.
CBOOOTHBIE TEKTPOMArHUTHBIE
KoJebaHus B UACaTbHOM
KoJebaTeTbHOM KOHTYpe. AHANIOTHUs
MEXIY MEXaHUYEeCKHUMH U

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAIrHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusax. BeIHyXIeHHbIE
MEXaHUYEeCKue KoyeOaHusl.
Pe3onanc. BeHyxneHHbIE
OJICKTPOMArHUTHBIC KoJieOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ffO0cbb86

17

[IepeMeHHBIN TOK.

CuHyconJalIbHbIM IEPEMEHHBIH TOK.

MoniHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ICUCTBYIOIIIEE
3HAYCHHUE CUJIbI TOKA U HAIIPSXKCHUA

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepeaayda u norpedaeHue
AIIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa NEPEeMEHHOTO
TOKa, JIMHUH dJIeKTporepead

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

20

DKOJIOTUYECKHE PUCKHU TTPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHOU
KU3ZHU

21

MexaHu4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopoCTbh pacnpoCTpaHEHUS U
JuinHa BoJiHbL. [lonepeunsie n
ITPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CkopocTh 3ByKa. ' poMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SHGKTpOMaFHI/ITHBIe BOJIHBI, UX

bubmuoreka [JOK

23 CBOHCTBA H CKOPOCTS. [lIKasa https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIB paTUOCBI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguosiokanus
o5 KonTponsHas pabora «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpejie. bubnuorexa [JOK
Todveunslii ncTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxeHue cBera. 3aKOHBI
27 OTlfa)KeHI/ISI cgeta. [loctpoenue bubmorexa IOK
g https://m.edsoo.ru/ff0cd4e0
M300paxXe€HUH B IJIOCKOM 3epKajie
[Ipenomnenune crera. [TonHoe
BHYTPEHHEE OTpaKEHUE. bubmuorexa [JOK
28 N )
[IpenensHBIA yroOJ MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHHUS
JlabopaTtopHas paborta «3mepeHue bubnuoreka [JOK
29 ]
[OKa3aTelIsl MPEITIOMIICHHS CTCKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3odpaxeHmit
30 B JIMH3E. CDopE/IyJIa TOHKOprJII/IHSBI. bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlaGopaTopHas pabota
31 «Hcenenosanue cCBOWCTB
M300paKeHUH B JIMH3AX)
Jucnepcus cera. CiioxXHbI COCTaB
32 6enoro cseta. L{ger. JlaboparopHas
pabota «HabmrojeHre aucnepcuu
CBETa»
33 WnTepdepennus cBera. Audpaxims bubnuoreka [IOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

ceta. udpaxknronHas pemeérka

https://m.edsoo.ru/ff0ced22

HOHCpC‘-IHO CTb CBCTOBBIX BOJIH.

bubmuoreka [JOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpUOOPHI M YCTPOICTBA
35 U YCIIOBUS MX 0€30T1acCHOTO
MIPUMEHCHHUS
I'paHUIBI MPUMEHIMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubnuoreka [JOK
[MocTynaThl crielMaibHOW TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH
37 OJHOBPEMEHHOCTH. 3aMEJICHUE Etﬁlggplllcr;:izlcciziorﬁ/mc fa42
BPEMEHU U COKpaIlCHUE NITUHEI — :
OHeprus ¥ UMITYJIbC
38 PENATUBUCTCKOM YacThlbl. CBs3b bubnuoreka [IOK
MAcCChI C SHEPTHEH U UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KonTtponbHas padota «OnrTuka. BuGmuotexa LIOK
39 Ooflf::zeie;iﬁ?w reopuH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna I1nanka. bubnuoreka [JOK
DHEpPrus ¥ UMIYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHNE
bu6mmoreka [JOK
4 ggsgz(fizma' Ombirot A. T https://m.edsoo.ru/ffOcffc4
3akonbl pororddekra. YpaBHEeHHE
42 DunmrerHa g Gotosddekra. ﬁtlj[ISJsI'I;I/(r)r:eeIglscI)lc)ol’Ilf/ffO 4015e
«Kpacnas rpanuna» Gororddexra " '
Jasnenue ceeta. Onbithl [1. H.
43 JlebeneBa. XUMHUYECKOE NEUCTBUE BH6H_HOTeKa HOK
N https://m.edsoo.ru/ff0d04a6
44 TexHudeckue ycTpoHcTBa U



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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MPAKTUYECKOE TIPUMCHEHUE:
¢dhoTodMEeMEHT, POTONATUHK,
coJIHEeYHasi OaTapesi, CBETOIUOT

Pemenue 3aga4 mo remMe «JIeMEHTHI

bubmmorexa [{OK

45 KBAHTOBOM OITHKMNY https://m.edsoo.ru/ff0d0302
M b aTromMa Tomcona. OMBITEI

46 Pezggz)ognz na(l) p(;cgé)ﬂ;plg a- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
gactuil. [ImanerapHas MoJellb aToMa
bubmmoreka [{OK

47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
N3nygenue u noromenne (OTOHOB

48 IIpU NIEPEXOJIE AaTOMA C OJIHOTO bubnuoreka [IOK
YPOBHS SHEPTHH Ha APYroi. Buisr https://m.edsoo.ru/ff0dOafa
CIICKTPOB
Bonnosrle cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubnuorexa [JOK
BOJIHOBOW Ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4YCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OTIPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO HU3TyYCHHS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. BiusHue
PaIMOaKTUBHOCTH HA KHUBBIC
OpraHU3MbI
OTKpBITHE IPOTOHA U HEUTPOHA.

52 N3otomnbl. Anbda-pacma. bubnnoreka [JOK
DNEeKTPOHHBIW M MO3UTPOHHBIA https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3inydeHue
DHeprus CBS3U HYKJIOHOB B Anpe. Bubmorexa LIOK

53 SAnepuble peakuuu. SAnepHbIA

peaktop. [Ipo6iieMbl, MepCIEeKTHBEI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
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9KOJIOTMYECKHE ACIIEKTHI SIACPHON
JSHEPIreTUKHU

54

DneMeHTapHble YacTuilbl. OTKPBITHE
Mo3uTpoHa. MeTo 1l HAOIIOICHUS U
PErucTpanyu 3JIEeMEHTapHbIX
yactul. Kpyrislii cron
«DyHaMeHTaIbHbIE
B3aMMOJACUCTBUS. EAMHCTBO
(hbU3UYECKOU KAPTUHBI MUPA»

bubmmoreka [{OK
https://m.edso0.ru/ff0d0e38

55

Bup 3se3nnoro neda. Co3Besaus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BUAMMOE JBIKeHNE. CoHeaHast
cucremMa

56

Coumnne. CotHeuHast aKTUBHOCTD.
Hctounnk sueprun CoJiHIIA U 3BE3]T

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIaBHOW
MOCJIEI0OBATEIbHOCTU. BHYTpeHHee
cTpoeHue 38€311. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOKICHUHN U
sBosrory CoJIHIA U 3BE3 LT

58

Mineunbid [Iyte — Hama
lNanaktuka. [Tonoxenue u
nerokenue CouiHia B ["anaktuke.
I'anakTrku. YUepHbIE ABIPHI B sIpax
raJaKkTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbioro B3pbiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepermennsie mpo6aembl
aCTPOHOMHH

61

KonTposnpHast paboTa «1eMeHTHI



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHMH U acTPO(PUIUKI

62

Ob6o6maromuii ypok. Ponb ¢pusuxu
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YelIoBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HMKHN ¥ aCTPOHOMUH B
COBPEMEHHOMN HAyYHON KapTUHE
MHUpa

64

O6o06matomuii ypok. Poib
¢uznueckoil Teopuu B
(hopMHUpPOBaHUHU TPEICTABICHHM O
(buznyeckoi KapTUHE MUpa

65

O6o06maromuit ypok. Mecto
(buznueckoi KapTUHBI MHpa B
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTaBICHUN O TPUPOJIE

66

PesepBHbIil ypok. MaruuTHOE 10JI€.
DNeKTpOMarHUTHAs MHIAYKIUS

67

PesepBHbiit ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEJIbHOCTH

68

Pesepnbiit ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®uswnka, 10 kinacc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. moa penakiueit
[MapdentreBoii H.A., AkunonepHoe o6mectBo «M3narensctBo «IIpocBemenuey

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

«Kmacc!uas ¢pusuka» http://class-fizika.ru/

Poccuiickas 3jiekTponHas mkoja» (PO https://resh.edu.ru/for-pupil

LECTA - Ln¢posas niaardopma Jisi coBpeMeHHO# mkoJbl https://lecta.ru/ucheniku
OnnaiiH-ypoku no ¢pusuke ot kopnopauuu «Poccuiickuii yaeOHUK»
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-fizika_type-onlayn-uroki/
Oo6pa3oBaTebHBII caiiT uIsi yuuTeeil «Buaeoypoku B mHTepHeT» https://videouroki.net/
Omnunaiin-mkoaa «Mugoypox» https://school.infourok.ru/

onaiiH-pecypc «100urokov.ru» https://100urokov.ru/o-kompanii

Buneoxocrunr RUTUBE, «®u3uka: noadopka Buaeo oHIaiiH»
https://rutube.ru/tags/video/6128/

«IloaroroBka k EI'D no ¢usuxe or Mkonkoso» https://2.shkolkovo.online/free/physics
[Mudposoit 06pasoBaTenbHbIN pecype A mkoa «IKmacey: https://www.yaklass.ru
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