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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEr0 OOILEero
oOpa3zoBaHus pa3pad0OTaHa HA OCHOBE MOJOKEHUU U TpeOOBaHUH K pe3ysbTaTaM
OCBOEHHUS OCHOBHOW 00pa3oBaTelbHOM mMporpammel, npenactaBieHHbIX B OI'OC
COO, a Takxe c yuéroM (denepanbHO paboueil mporpaMMbl BOCIUTAHUS U
KOHIIENIMU TpernojaBanus ydyeOHoro mnpenmera «Dusuka» B 00pa3oBaTEIbHBIX
OpraHu3aIuax Pocculickon denepauuy, peannu3yrommx OCHOBHBIE
o0OpazoBaTeabHbIE TPOTPAMMBI.

Conep:xanue mporpaMMmbl 1O (HU3MKE HampaBiIeHO Ha (HOpMUpPOBaHUE
€CTEeCTBEHHO-HAYYHOW KapTUHBI MHUpa oOyuarommxcs 11-12 kimaccoB mnpu
oOyueHuu ux ¢u3uke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESITEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpeMETHBIM pe3yjbTaTaM
oOyueHHus, a TakXKe YYHUTHIBAET HEOOXOAMMOCTh peaM3allUh MEKIPEIMETHBIX
CBsI3el (PU3MKM C €eCTeCTBEHHO-HAy4YHBIMM YUYe€OHBIMU MpeaMeramu. B Hel
OMPENENAIOTCS OCHOBHBIC 1€ U3y4YeHUs (DU3UKU HA YPOBHE CPEAHETrO OOIIETO
oOpa3zoBaHus, TJIAaHUPYEMbIE PE3YyJbTAaThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMETHbIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gpu3uKe BKIIOYAECT:

e IUIAHUPYEMBIEC PE3yJIbTaThl OCBOCHUSI Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJI€ MPEeIMETHBIE PE3yJIbTAaThI MO T0JIaM O0y4YEeHUS;

e cOJIepKaHue yueOHoro npeamera « Pu3ukay» mo rojgaM 00ydeHusl.

®dusnka Kak Hayka o HauOoree OOIIMX 3aKOHAX MPUPOIbI, BBICTyIas B
KauyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIA] B CUCTEMY
3HaHuM 00 okpyxatoiiem mupe. llIkoapHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUIA
JUTSl €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE IIPOIIECCOB U SBICHUM, H3y4aeMbIX XHUMHEH, OuoIoTHEH,
dbusndeckoir rTeorpaduert W acTpoHoMmMue. Mcmomb3oBaHME W aKTHUBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  ONpefenseT XapakTep U pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe HIHEPreTHKHU, TPAHCIOPTA, OCBOCHUS
KOCMOCa, TOJIYYEHHUS] HOBBIX MaTEpHUalOB C 3aJlaHHBIMH CBOMCTBAMH U JAPYTHUX.
N3ydenne ¢u3nku BHOCHUT OCHOBHOW BKJaJ B (POPMHpPOBAHUE €CTECTBEHHO-
HAay4YHOU KapTUHBI MUpa oOyyaromuxcsi, B (OpMUPOBaAHUE YMEHUM NPUMEHSTH
Hay4YHBII METO/ MO3HAHUSI MPU BHIMOJHEHUN UMW YYEOHBIX UCCIETOBAHUM.

B ocHOBy kypca ¢usuku s ypOBHS CpeAHEro oOmero oOpa3zoBaHMs
MOJIOKEH pAJ HUJIed, KOTOphle MOXHO paccMaTpUBaTh KakK MPUHIUIIBI €ro
MOCTPOCHMUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCA JIOTMYECKH
3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCceX pa3feiaoB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOU (PUBHKHU.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEH MaTepuan Kypca (Qu3Mku
o0benUHEH BOKpPYr (Quinueckux Teopuil. Benymmm B Kypce sBisieTcCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuszanus NOpeanojara€T HUCIOIb30BaHUE
FYMaHUTApHOTO MOTEHIHaNa (PU3UYECKOM HAyKH, OCMBICIICHHE CBS3U Pa3BUTHUSA
¢bu3ukn Cc pa3BUTHEM OOMIECTBA, a TaKXe C MHPOBO33PEHUYECKUMU,
HPABCTBEHHBIMU U SKOJIOTUYECKUMU TPOOIEMaMHU.

Hoess npuknaownoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraer
3HAKOMCTBO C IIUPOKUM KPYTrOM TE€XHMUYECKUX U TEXHOJOTMYECKHUX MPHUIOKECHUM
U3yYEHHBIX TEOPUU U 3aKOHOB.

Hoes skonocuzayuu peanusyercss MOCPEICTBOM BBEICHHUS HJIIEMEHTOB
COJICpKaHMs, TOCBAIIEHHBIX JKOJOTUYECKUM TMpobjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKH U TEXHOJIOTHUH, a TaKxke OOCYX IEHUS
po0JieM pallMOHAIBHOTO TPUPOIOTI0JIH30BAHMS U IKOJIOTUYECKON 0€30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMU Kypca (M3MKU HAa YpPOBHE CpeAHEro oOIero
oOpa3zoBaHus SBISIIOTCS (hu3nueckue Teopuu ((popMUpOBaHUE MPEACTABICHUU O
CTPYKTyp€ MOCTPOEHUS (PUBHUECKON TEOpHUH, poiau (yHIAMEHTAIBHBIX 3aKOHOB U
NPUHIUIIOB B  COBPEMEHHBIX MPEJACTABICHUSX O TPUPOJE, TpaHUIlaX
MPUMEHUMOCTH TEOPHUH, JUIsi ONUCAHUS EeCTECTBEHHO-HAYYHBIX SBJICHUU W
MIPOIIECCOB).

CHUCTEMHO-AESTEILHOCTHBIN MOAX0J B Kypce (PU3UKU peau3yeTcsl Mpexae
BCEro 3a CUET OpraHu3alllud HKCIEPUMEHTAIbHON AESITEIbHOCTH O0yYarolUXCs.
Jlns  6azoBoro ypoBHSL Kypca GU3HMKHM — 3TO MCIHOJIB30BAHUE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JAa0OpaTOpHBIX padoT,
KOTOpBIE B IporpaMme no (pusnke oO0beAMHEHBI B OOIIUM CHUCOK YYEHUUYECKHX
MpPaKTUYECKUX paboT. BbljeneHne B yKa3aHHOM MepedHe J1abopaTOpHBIX padoT,
MPOBOAUMBIX JUISi KOHTPOJIE W  OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEH IMJIAHUPOBAHUS U
ocHamleHuss kaOuHera Qusuku. I[lpu »>ToM obOecneuuBaeTcsi OBJIAJCHUE
OoOy4aroImMUMHUCd YMEHHUSIMU TPOBOJUTH KOCBEHHbIE W3MEPEHUsI, HCCIEeI0BaHUs
3aBUCUMOCTEN (DU3UYECKUX BEJIWYMH M TIOCTAHOBKY ONBITOB IO MPOBEPKE
MPEUIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME YHAENAETCS PENICHUIO PAcCYETHBIX M KAaueCTBEHHBIX
3amad. [lpu 3TOM Nt pacdy€THBIX 3a/ad MPUOPUTETOM SIBISIIOTCS 3a/lauyd C SIBHO
3aIaHHON (PU3UUYECKON MOJIEIbIO, MO3BOJISIIONINE TPUMEHATh U3YUECHHbIEC 3aKOHbBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO0 paszjeia Kypca, TaK W UHTErpUpPYs 3HAHUS U3
pa3HbIX pa3nenoB. sl KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3aJ]aHUS HA
oObsSICHEHHE TPOTeKaHUsl (U3UYECKUX SBJICHUHW U TPOILIECCOB B OKpYKarouen
KU3HU, Tpelyroliue BbIOOpa (Qu3MuecKOd MoJeNnu sl CUTYallMu MPaKTUKO-
OPUEHTUPOBAHHOTO XapakKTepa.

B cootBerctBuu ¢ TpeboBanusmu DPIOC COO k wmaTepuaibHO-
TEXHUUYECKOMY OO€eCleueHuI0 yueOHOro mpoiecca 0a30BbIM ypPOBEHb Kypca
(U3UKN HA YPOBHE CpeHEro 00IIero o0pa3oBaHus IOKEH U3YUYaThCsl B YCIOBUAX
MpeaMETHOro KabuHeTa (U3UKH UM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIro IuKia. B kaOuHere (DU3UMKU JOKHO OBITh
HeoOXxouMoe J1abopaTopHOoe O00OpYyJAOBaHUE [Jis BBHIMIOJHEHUS YKa3aHHBIX B
nporpaMme o (U3MKe YUEHUYECKUX MPAKTUYECKUX padOT U JEMOHCTPALIMOHHOE
o0opynoBaHue.

JleMoHcTpaluoHHOe 00opyaoBanue (HopMUpYETCS B COOTBETCTBUU C
MPUHITUTIOM MWHHUMAJIBHON  JOCTaTOYHOCTH ¥ O0OECIeYMBAET TOCTAHOBKY
MEPEUYNCICHHBIX B TporpaMMe 10 (HU3UKE KITIOYEBBIX JACMOHCTpAIUNA IS
WCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHH.

JlaGopaTtopHoe o00OpyI0OBaHHE [JIsi YUYEHHUYECKHUX MPAKTUUYECKUX padoT
dbopmupyeTcss B BUJIE TEMATHUYECKUX KOMIUJIEKTOB M OOECIEUMBAETCA B pacuére
OIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxca. TeMaTH4ecKue KOMILIEKThI
nabopatopHOrOo O00OpYNOBaHUSL JAOJKHBI OBITh TOCTPOCHBI HAa KOMIUJIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX TMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CHUCTEM B BHJI€ IU(PPOBBIX TAOOPATOPHUIA.

OCHOBHBIMH TEJISIMU U3yUeHUS (PU3UKHU B 00111€M 00pa30BaHUU SBIISIIOTCS:

e hbopMUpOBaHUE HHTEpPECA U CTPEMJICHUS OOydYalolUXCd K HayYHOMY
W3YYEHUIO TIPUPOJBI, PA3BUTHE WX HHTEIICKTYATbHBIX W TBOPYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJ]I€ MO3HaHUA U (POopMHpOBAHUE
MCCIIEI0BATEIHCKOTO OTHOIICHUSI K OKPYKAIOIUM SIBIICHUSIM;

e hOopMUPOBaHME HAYYHOTO MUPOBO33PEHUS KaK pPe3ybTaTra W3yuYeHHsS] OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HUKU;

e popMHUpOBaHUE YMEHUU OOBSICHATH SBJICHUS C  HCIOJb30BaHUEM
du3HUeCcKNX 3HAHUI ¥ HAYYHBIX JOKA3aTEIhCTB;

e popMUpOBaHUE TPEACTABICHUN O poNM (U3UKK ISl PA3BUTHS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJOTHH.

JlocTikeHue 3TUX Iejed 00ecreyuBaeTCsl pelieHueM CIEAyIOIUX 3a/1ad B

MpoIiecce n3yueHus Kypca (U3MKM Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHuUs:



e IPUOOPETEHUE CUCTEMBI 3HAHUM 00 O0IUX (HU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpWsIX, BKJIIOYAs MEXaHUKY, MOJICKYJIApHYIO (HU3UKY,
AIEKTPOIUHAMUKY, KBAHTOBYIO (PU3HUKY M 3JIEMEHTHI aCTPOPU3UKH;

e popMHUpOBaHWE YMEHHUW TPUMEHATh TEOPETHUYCCKUE 3HAHUS IS
oOBbsicHeHHUST (PU3WYECKUX SBICHUW B TPHUPOAC H ISl TIPUHSTHS
MPAKTUYECKUX PEIICHUN B MIOBCETHEBHON KU3HH,

¢ OCBOCHHE CIIOCOOOB peIIeHUs pPa3jIudHbIX 3a7a4 C SBHO 3aJlaHHOMN
¢uznueckoii MOMENbI0, 3a/ad, MOAPa3yMEBAIONMIUX CaMOCTOSTEIHHOE
co3fanue GU3NIECKON MOJIENH, aJIeKBATHOW YCIIOBHSIM 3a]1a4H;

e MOHUMAaHWE (PU3NUECKUX OCHOB W TPHUHIIUNIOB JEHCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKHUX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOITYIO
cpeny;

¢ OBJIAJICHUE METOJaMHU CaMOCTOSITEIHPHOTO TUTAHUPOBAHUS W TPOBEIACHUS
(Gu3HUECKNX SKCIIEPUMEHTOB, aHAIW3a W HHTEPIPETAIUU WHHOPMAIIHH,
OTIpeIeIICHNS TOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHHME YCJIOBHM [JISi Pa3BUTHUS YMEHUN TPOEKTHO-MCCIIEIOBATEIHCKOM,
TBOPYECKOM JEATEIHbHOCTH.

Ha wusyuenne Qusuku (0a30BbI ypOBEHb) HA YPOBHE CpPEAHETO OOIIEro
oOpazoBanus oTBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B Henelw0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipenmaraempiii B mporpamMMe 10 (GU3HKE TEPEUeHb JaO0OpaTOPHBIX U
MPAKTUYECKUX palbOT SBISIETCS PEKOMEHIOBAHHBIM, YYUTENh [EJIacT BBIOOD
MpoBeNCHHsT JTa0OpPaTOPHBIX pPabOT H OMBITOB € YYETOM HMHIWBHUAYaTbHBIX
0COOEHHOCTEN 00yYaroOmUXCA.



COAEPKXAHUE OBYUEHUA
11 KUIACC

Pa3ngen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IIO3HAHUS

®usuka — Hayka o npupoae. HayuHble MeTOABI MO3HAHHS OKPYKAKOIIETO
mupa. Ponb 3KkcnepuMeHTa W TEOPUH B MPOLECCE TO3HAHUS MPUPOIBI.
DKCIepUMEHT B (hU3UKE.

MogenupoBaHue (QuU3MYECKUX SIBIEHUU U mponeccoB. HayuHbie THIOTE3HI.
®dusnyecKkue 3aKOHbI U TEOpUHU. [ paHUIBI TPUMEHUMOCTU (HU3UYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponp u mecto ¢usuku B GOPMUPOBAHUM COBPEMEHHOW HAYUHOW KapTUHBI
MHPA, B TPAKTUYECKON AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBele ¥ 1U(POBBIE H3MEPUTEIbHbIE MNPUOOPHI, KOMIbIOTEPHBIE
JNATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe nBUkeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOrO JBHKEHUS.
Cucrema orcuéra. TpaekTopusi.

[lepemerienne, CKOpPOCTh (CpeaHsAs] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOpPEHUE MATEPUAIBbHOW TOYKH, UX NPOEKIMU HA OCU CHUCTEMbl KOOpJHUHAT.
Ciio)xeHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsSMOJUHEWHOe IBHXeHue. ['paduku
3aBUCUMOCTH  KOOpPJHMHAT, CKOPOCTH, YCKOPEHUsA, NyTH H MEPEMELICHUS
MAaTEPUAIbHON TOUYKU OT BPEMEHH.

CBobOoaHOE TajieHue. Y CKOpeHHe CBOOOHOTO Ma CHHS.

KpuBonuueitHoe  aBwxeHwe. [I[BUKeHHWE  MaTepUaIbHOW  TOYKH IO
OKPY’KHOCTH C IIOCTOSHHOU IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHENHAS
ckopocTs. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTEIbHOE YCKOPEHUE.

TexHnueckne yCTpOWCTBA U IMPAKTUYECKOE NPUMEHEHHE: CIUJIOMETD,
JIBH>KEHHUE CHAPSJIOB, LIEMTHBIE U PEMEHHBIE MIEPENAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WLTIOCTPALM KHHEMATHYECKUX XAPAKTEPUCTUK
JBUKEHUS.

IIpeoOpazoBanue ABMXKEHUM C UCIIOJIB30BAHMUEM MPOCTHIX MEXaHNU3MOB.

[Tanenue Ten B BO3AYyX€ U B Pa3peKEHHOM MPOCTPAHCTBE.

HaOnronenne nBukeHHUs Tena, OPOIIEHHOTO IMOJ YIiOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenue yckopeHusi CBOOOIHOTO MaeHUsl.

Harmpasnenue ckopocTy ipy IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuyeHne HEpaBHOMEPHOTO JIBWKEHHS C LEIBIO ONPEACIEHUS MTHOBEHHOMN
CKOPOCTH.

HccnegoBaHnne COOTHOLICHUSI MEXAY IyTAMHU, IMPOWIEHHBIMHA TEIOM 3a
MOCJIEAOBATENBHBIE PABHBIE TMPOMEXKYTKA BPEMEHH INPU PABHOYCKOPEHHOM
JIBUKEHUH C HAYAJIIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyenue NBUKEHUS IAPUKA B BA3KON KUIKOCTH.

N3ydenne nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Ipynuun  otHocutensHOCTH  lamunes. IlepBeit  3akoH  HprotoHna.
NuepunanbHbie CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoi 3akon HeroToHa
IJI MaTepUajJIbHOM TOUKU. TpeTuid 3aKkoH HbroTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtsaroreHus. Cuima Ttsoxectd. llepBas kocmuueckas
CKOPOCTb.

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

Tpenue. Buasl Tpenus (okosi, ckoyibxeHus1, kauenust). Cuna tpenusi. Cyxoe
Tpenue. Cuia TpeHHs! CKOJbXEHUS U cuiia TpeHus nokosi. KoadduuueHt tpenus.
Cuna conpoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTHU WJIU Ta3e.

[TocTtynarenbHOE U BpalaTeabHOE JBUKEHUE a0COIIOTHO TBEPAOTO TeA.

MoOMEHT Cuiibl OTHOCUTENBHO OcH BpameHusa. [lneqo cuibl. YcnoBus
paBHOBECUSA TBEPIOIO TeJIA.

TeXHUYeCKHe YCTPOMCTBA M IMPAKTUYECKOE IPUMEHEHHE: ITOAIIUITHUKH,
JNBH>KEHHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBIIeHNE MHEPLIUH.

CpaBHeHHE Macc B3aUMOAECHCTBYIOIIUX TEIL.

Bropoiu 3axkon HeroToHa.

N3mepenue cu.

CioxxeHue Cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT AeOopMalini.

HesecomocTts. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUME CHII TPEHUS MMOKOS, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3yuenue ABMKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3UHOBOM 00pa3siie, OT Ux aedopmarinm.

HUccnenoBanne ycinoBHil paBHOBECHS TBEPAOTO Tejla, HMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3aKkonwvl coxpaneHus ¢ MmexanuKe

NmMnynbc MartepualibHOM TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
Nmnynbe cWibl M1 M3MEHEHUE HMITYJIbCa TeJld. 3aKOH COXPAHEHHS] MMITYJIbCA.
PeaktuBHOE nBUXKEHUE.

Pabota cuiabl. MOIITHOCTD CHUTHI.

Kunernueckass sHeprusi MarepuajibHOW ToOuyku. Teopema 00 H3MEHEHHUH
KWHETUYECKON SHEPTUM.

[TorenuunanbHas SHEprus. [TorenunanbHas SHEprusd yIpyro
nedbopMupoBaHHOW  TIpykuHBL.  [loTeHuManbHast 2Heprus Tena  BOIU3U
MMOBEPXHOCTHU 3E€MIIH.

[ToreHuuanbHple W HENOTEHUUAJIBHBIE  CHUJIBIL. CBsi3b  pabOTHI
HEMOTEHUHAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXPAHEHUSI MEXaHUYECKOU YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckne yCTpOWCTBA M MPAKTUUECKOE NMPUMEHEHHE: BOIAOMET, KOMED,
MPYXUHHBIN MUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpPAHEHHUS UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

[lepexoa MOTEHIIMATBHON YHEPTUHN B KHUHETUYECKYIO U OOPATHO.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3ydenne abCONIOTHO HEYNPYroro yjapa C MOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MAasITHUKOB.

UccnenoBanne cBsi3u pabOThl CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW IHEPTUU
TeJIa Ha TPUMEPE PACTSIKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MoJsiekysipHast GQu3nKa 4 TEPMOJAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBuxkenue. uddysus. Xapaktep IBUXKEHUS U
B3aMMOJECUCTBUSA 4YacTUI[ BellecTBA. MoAEnu CTpPOEHUsI Tra30B, KXUIKOCTEU H
TBEPIBIX TEN U 00BSICHEHHE CBOMCTB BEILIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3Mmepsl Mosieky. KonnuectBo BemectBa. [locTtosiHHas ABoraapo.

TemnoBoe paBHOoBecue. Temneparypa u €€ uzmepenue. lllkana temmneparyp
Lenbcus.



Mopens  upeampHOro raza. OCHOBHOE  ypaBHEHHME  MOJEKYJISPHO-
KMHETUYECKOM TEOpUM HACaNIbHOTO raza. AOCONIIOTHAs TemIepaTypa Kak Mepa
CpeIHEel KWHETHYECKON SHEpPruu TEIUIOBOrO JBMKeHUs dvacTtull raza. lllkana
temneparyp KenbBuna. ['a30Bbie 3akoHBI. YpaBHeHHEe MenaeneeBa—Kianeinpona.
3akoH JlampToHa. M3omponecchl B UACATBHOM Tra3e ¢ MOCTOSIHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe mpeACTaBICHHE U3OMPOIECCOB: H30TEpMa, H30X0pa,
nzobapa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME UCKPETHOE CTPOEHUE BeElIecTBa, QoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

OnbITel 0 TU(PGY3UH KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JABUKEHUS.

Mopens onbiTa [lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHE CYIIIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMMO/ICHCTBUSI.

Mopens, WILTIOCTPUPYIOIIas IPUPO1y AaBICHUS ra3a Ha CTEHKHU COCY/a.

OnbITh, WUIIOCTPUPYIOIINE YpaBHEHUE COCTOSHMS UJCAIBHOTO rasa,
M30MPOIIECCHI.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

Onpenenenue Macchl BO3JyXa B KJIACCHOM KOMHAT€ HAa OCHOBE HM3MEPEHUM
00b€Ma KOMHATHI, JaBJICHUS U TEMIIEPaTypbl BO31yXa B HEM.

UccnenoBanre 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmoanHamuueckasi cucrema. BHYTpeHHSsIE SHEpPrusi TEPMOJAMHAMUYECKOM
CUCTEMBI U cocoObI €€ n3MeHenus. KonndecTBo TemioTel u pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HWJeaJbHOrOo  raza. Buasl  Temionepenayu:
TEIUIONPOBOJAHOCTh, KOHBEKIIUS, U3NTyUeHUe. Y IelibHasi TeIUIOEMKOCTh BEIlleCTBa.
KonnuecTBo TEMIOTH NpH TEMIoNepeaye.

[lonarue 00 agmabGaTtHOM mponecce. llepBbIii 3akOH TEpPMOAMHAMUKH.
[IpuMeneHnue mepBOro 3akoHa TEPMOJMHAMUKH K H3ompoleccaMm. ['paduueckas
UHTepIpeTainus paboThl rasa.

BTopoii 3axon TepmMoauHaMuku. HeobpaTuMoCTh IPoIIeccoB B MIPUPOJIE.

TennoBeie  MamwuHbl.  [IpuHUUNBL ~ AEUCTBUS — TEIUIOBBIX  MAIIIMH.
IIpeoOpa3oBanusi SHEPrUM B TEIJIOBBIX MammuHax. KoadpuumeHT moae3Horo
nericTBus TerioBor MammHbl. [ukn KapHo m ero ko3d@uiMeHT Mmoje3Horo
JNeNUCTBUS. DKOJIOTHYECKHE MPOOIEMbI TEMI0IHEPTETUKH.



TexHuyeckre yCTpOHCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEW HSHEpPruM Tela MPU COBEPIICHUU PaOOThI: BBUIET
npoOkKM u3 OYTBUIKM TOJ JACHCTBHEM CXKAaTOro BO3JAyXa, HarpeBanue sdupa B
JTATyHHOU TpyOKe myTEM TpeHus (BUICOJEMOHCTPALINS).

N3meHenne BHyTpeHHEN SHEpPTruu (TeMIiepaTyphbl) Teaa IpH TeIuloneperaye.

OnpiT mo anuabaTHOMY pACIIMPEHUI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mogenu napoBoil TypOUHBI, IBUTATEINsI BHYTPEHHETO CrOpaHusi, pEaKTUBHOTO
JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecammnsvie cocmoanusn eeuecmea. Dazoevie nepexoovt

[TapooGpa3zoBanne u KoHjaeHcauus. Mcmapenue u kureHue. AOCOIIOTHAS H
OTHOCHUTEJIbHAsL BJIAXHOCTh BO3Ayxa. HacelllleHHbIH map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUSI OT TaBICHUSI.

TBépnoe teno. Kpucrannuueckue u amop@Hbie Tesna. AHU3OTPONUSI CBOMCTB
kpuctaiuioB. Kuakue kpuctamiasl. CoBpemeHHble Matepuanbl. [liaBieHue u
KpUcTaJUTU3aus. Y IebHas TerioTa miasneHus. CyOoaumanusi.

VYpaBHeH#HE TEIIIOBOro OanaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOTYUYEHUS] COBPEMEHHBIX MAaTEpPHUAIOB, B
TOM YHUCJIE HAHOMATepUalioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoliCTBa HACKIIEHHBIX TTAPOB.

Kunenuve npu noHW>KEHHOM J1aBJICHUHU.

CniocoObI M3MEPEHHUSI BIAKHOCTH.

HaOnronenue HarpeBaHus U IJIaBJICHUSI KPUCTAILIMYECKOTO BEIllECTBRA.

JlemoHCTpanus KpUCTaLIOB.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3mMepeHne OTHOCUTENBHOM BIAKHOCTH BO3/1yXa.

Paznen 4. JaekrpoauHamMuKa
Tema 1. dnekmpocmamuka
DJIEeKTpU3almsl Tel. ODJIEKTpUYECKUl 3apsid. JlBa BuAa 3IEKTPUUECKUX
3apsaoB. [IpOBOAHWKM, OUAIEKTPUKU W MOJYNPOBOJHUKH. 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsiaa.
B3aumoperictBue 3apsaaoB. 3akoH KymoHa. TodeuHbI 3JIEKTpUUYECKUN 3apsi.
Onektpuueckoe mnone. Hanpsok€HHOCTh  anektpuueckoro mnoiisg. [IpuHnun



CYNEpIO3ULIHUHN DJICKTPUUECKUX ToJeH. JIMHUKM HanpsiKEHHOCTH JIJIEKTPUYECKOTO
TOJISL.

Pabora cmm  anekTpoctathueckoro  mojia.  Ilortenmuan.  Pa3HocTh
MOTECHIMANOB. [IpOBOOHUKM H JAUANEKTPUKH B SIEKTPOCTATUYECKOM TIOJIE.
Jnsnekrpuyeckass IpOHULAEMOCTb.

QnekTpoéMKocTh. KoHaeHcaTOp. DIEKTPOEMKOCTH IIJIOCKOT0 KOHJIEHCATOpA.
DHEPrus 3apsSKEHHOT0 KOHAEHCATOPA.

TexHnueckne yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: BIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKash 3allluTa, 3a3eMJICHHUE DJIEKTPONpUOOpPOB,
KOHJEHCATOp, KOMUPOBAJIbHBIN ammapar, CTPyHHbBIA PUHTED.

Jlemoncmpayuu

VY CTpOWCTBO 1 MPUHIMII IEUCTBUS 3JIEKTPOMETPA.

B3auMmopericTBrE HAIEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TOJIE 3aPSKEHHBIX TEIL.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATHYECKAS 3aIIUTA.

JIM3IEKTPUKU B DIIEKTPOCTATHYECKOM TIOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHEpPrus 3apsSKEHHOT0 KOHAEHCATOPA.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul

N3Mepenune 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. [locmoanunwtii 31ekmpudeckuii moxk. Toku ¢ paznuunvix cpeoax

DIJIEKTPUYECKHN TOK. YCIOBHUSA CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKA.
Uctounuku Toka. Cuia Toka. [10CTOSIHHBIN TOK.

Hanpsxenne. 3akon OMa 11 y4acTKa LEeTu.

DIIEKTPUYECKOE CONPOTUBIICHUE. Y AEIbHOE CONMPOTUBIICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MapaIeIbHOE, CMEIIAHHOE COETMHEHNE MPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MomHOCTD
AJEKTPUYECKOTO TOKA.

DIIEKTPOABIKYIIAsl CHJIA U BHYTPEHHEE CONPOTUBIICHHWE HMCTOYHUKA TOKA.
3akon Oma a1 moJaHOM (3aMKHYTO#) 5ekTpudeckoi nenu. KopoTkoe 3aMbikaHue.

DJIEKTpOHHAs ~ MPOBOAUMOCTh  TBEPABIX  METAJIOB.  3aBUCUMOCTH
CONIPOTHUBIICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B Bakyyme. CBOKMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TomympoBOIHHKH. CoOcTBeHHas 51 MIPUMECHAS MPOBOJIUMOCTD
noTynpoBoJHUKOB. CBoicTBa p—n-niepexoaa. [lomynpoBoAHUKOBBIE TPUOOPHI.

DIJIEKTpUYECKH TOK B  pAacTBOpax M  paciuiaBax  3JIEKTPOJHUTOB.
DIIEKTPOIUTHYECKAS] AUCCOUNALUS. DIECKTPOIIN3.



DJIEKTpUYECKHil TOK B razax. CaMOCTOSITENIBHBIA W HECAMOCTOSTEIbHBIN
pa3psa. Monuus. [1ma3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMeTp,
BOJBTMETP, PEOCTAT, HCTOYHUKU TOKA, JIJIEKTPOHArpeBaTeIbHbIE MPHUOOPHI,
AIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BaKYYMHBIN U0,
TEPMUCTOPHI U (OTOPE3UCTOPHI, MOTYTIPOBOJHUKOBBIN AHO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHure cuiibl TOKa U HaMPSKEHUS.

3aBUCHUMOCTh COMPOTUBIICHUS IUWIMHAPUYECKUX MPOBOJHUKOB OT JIJIUHBI,
IJIOIIA/IA TIOTIEPEYHOI0 CEUCHHS U MaTepuaa.

CmenanHoe COeIMHEHUE MPOBOIHUKOB.

[Ipsimoe wu3MepeHHe >IEeKTPOJBIKYIIeH cuibl. KopoTkoe 3ambIKaHHe
rajbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBJICHUSI.

3aBUCHUMOCTH COMPOTUBJICHUSI METAIIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTD 3AEKTPOIUTOB.

NckpoBoil pa3psia 1 IpOBOJIUMOCTh BO3yXa.

OaHOCTOPOHHSISI TPOBOAUMOCTH AUO/A.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

N3ydyeHne cMemanHoro COeIMHEHUS PE3UCTOPOB.

N3mepenune 37eKTPOABUKYILIEH CUIIbI UCTOYHMKA TOKA M €ro BHYTPEHHETrO
COMPOTUBJICHUS.

Habnronenne snexkrponusa.

MexnpeaMeTHble CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce OCyIIECTBISIETCS C
Y4ETOM COJAEPKATENBHBIX MEKIPEAMETHBIX CBSI3ed C KypcamMH MaTeMaTHKH,
OMOJIOrMU, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie nonsamusi, CBSI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOIO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quznueckas BeIWYWHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelieHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (yHKLMS,
napaboia, runep0oia, ux rpadUkd U CBOWCTBA, TPUTOHOMETPHUUECKUE (YHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOCKIIUHA HA OCU KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABWXKEHHE B XKUBOU mpupone, auddysus, ocmoc,
TEII000MEH >KUBBIX OPraHW3MOB (BUBI TEIUIONEpPEIaun, TEIIOBOE PaBHOBECHE),
AIEKTPUUYECKUE SIBIICHUS B )KUBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIPHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPJIBIX T, KUJIKOCTEH U



ra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB, JJIEKTPOJIUTHYECKAS JUCCOLIMALINS,
rajbBaHUKA.

l'eoepaghus: BnaxHOCTh BO3AyXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUXEHUU C HUCIOJIB30BAHUEM MEXAHU3MOB,
YYET TpPEHHUS B TEXHUKE, MOAUIMIIHUKHN, HUCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakera, BOJAOMET W JPYyTHE), ABUTATEIb BHYTPEHHETO
cropanusi, maponasi TypOuHa, ObITOBON XOJIOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
MOJYYEHUsS] COBPEMEHHBIX MAaTE€PHUAIIOB, B TOM YHUCJIE€ HAHOMATEPUAIIOB, H
HAHOTEXHOJIOTUHU, DJIEKTPOCTATHUYECKasl 3allluTa, 3a3€MJICHHE >JIEKTPONpPUOOPOB,
KCEPOKC, CTpYHHBIN MIPUHTED, AJIEKTPOHATrPEBATEIIbLHBIE puOOpHI,
AIEKTPOOCBETUTENbHBIEC TPUOOPHI, TAIbBAHUKA.

12 KUIIACC

Pa3nea 4. JjekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomazHuUmMHas UHOYKUUA

IlocTossHHBIE ~ MarHuThl.  B3aumomeiucTBHE  IOCTOSHHBIX ~ MarHUTOB.
MarautHoe mnone. Bexkrop MarmuTHOW uHAYKUMHU. [IpuHOMD cynepno3unnu
MAarHATHBIX NOJieH. JIMHMM MarHuTHOM WHAYKUIMH. KapThHa JTWHHAM MarHUTHOU
VHIYKIHAW TOJISI TOCTOSSHHBIX MAarHUTOB.

MarnntHOe 1IOJI€ TNPOBOJHMKA C TOKOM. KapTuHa NnMHUN WHIYKIHU
MAarHATHOTO TOJISI JJIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KAaTYIIKK ¢ TOKOM. OmnbIT Dpcrena. BzanmoaencTtBue npoOBOAHUKOB C
TOKOM.

Cwita Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cwuita Jlopenna, €€ Monysb ¥ HanpasieHUE. [[BUKEHNE 3apsyKEHHOW YaCTHULIBI
B OJIHOPOJIHOM MarHuTHoM mnosje. Pabota cunsl JIopeHna.

SIBeHne aneKkTpoMarHMTHOM MHAYKUMH. [IOTOK BekTOpa MAarHWTHOW
MHIYKOUU. OJEKTPOJABWXKYINAs CHiIa HWHIAYKIMM. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe nanekTpuyeckoe moJie. ODIEKTPOABWKYINAs CUla WHIYKIUU B
IIPOBOJAHUKE, IBMXKYILEMCS TOCTYATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

[Ipasuno Jlenna.

NHIyKTUBHOCTb. SIBIIEeHME CaMOMHIYKIMHU. OJIEKTPOABHXKYINAS  CHUJA
CaMOMHIYKIIVH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIIEKTPOMATrHUTHOE TOJIE.

TexHudyeckre YCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, JJEKTPOMArHMATHI, JJIEKTPOIABUraTeNb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS I1E€Yb.



Jlemoncmpayuu

OnsIT Dpcrena.

OTKJIOHEHHE IEKTPOHHOTO ITyYKa MAarHUTHBIM TTOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopeiicTBre IByX NPOBOAHUKOB C TOKOM.

Cuna AMmnepa.

JeiictBue cuibl JIopeHIia Ha HOHBI AJICKTPOJIUTA.

SIBieHnEe AIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBUAKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, rabopamoptule pabomol

N3ydyeHne MarHuTHOTO MOJIs KATYIIKU C TOKOM.

HccnenoBanue AelCcTBUS NOCTOSSHHOTO MAarHUTa HAa PaMKy C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMATHUTHON UHAYKIHH.

Paznea S. KoJsie0anust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbIE KOJ1€OAHUA

Konebarenbnast  cuctema. CBOOOJHBIE  MEXaHMYECKUE  KoOJieOaHWS.
INapmonnueckue konebanus. Ilepuon, yactora, amminTyaa u (asa kojeOaHUA.
[IpyxuHHBIN MasATHUK. MareMaTH4eCKUN MasATHUK. YPaBHEHHE TapMOHUYECKUX
konebanuil. [IpeBpaitieHre 3HEPTUM NPU FrAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiit koHTYp. CBOOOAHBIE BJIEKTPOMAarHUTHBIE KOJEOaHUS B
UJeaqTbHOM KOJIEOATeIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
ANEKTPOMArHUTHBIMU KoJjieOanusimu. @Popmyna TomcoHa. 3akoH CcOXpaHEHUS
SHEPI'uM B UJICAIbHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyxaromux KojieOaHusx. BeIHYX/IeHHbIE MEXaHUYECKHE
konebanus. Pezonanc. BeiHyX/1€HHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUSI.

ITepemennsbiii  TOK. CHUHYCOMIANBHBIM MEPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOTO TOKA. AMIUIMTYJHOE W JCHUCTBYIOIIEE 3HAYEHUE CHIIBI TOKA H
HaNpPSKEHHUS.

Tpancdopmartop. IlpousBoacTBo, nmepegada M MOTPEOICHUE DIEKTPHUIECKOM
SHEpPrUH. JKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE 3JEKTpodHepruu. Kynbrypa
WCMOJIb30BAHUS 3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HMU.

TexHuueckne yCTpONCTBA W NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpOoNnepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMeTpoB KoJieOAaTeNbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHUI MasTHUK).



HaOnronenue 3aryxaromux KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIECHHBIX KOJIEOAHMIA.

Habnronenne pezonanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHNs.

OcuunorpaMmbl (3aBUCUMOCTH CHUJIBI TOKA M HANPSKEHUS OT BPEMEHU) ISl
AIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAMHEHUM PE3UCTOpa, KATYIIKU
MHyKTUBHOCTHU U KOHJIEHCATOpA.

Mopnens TUHUHA JIEKTPOIEPEIAUH.

Yuenuueckuii sxcnepumenm, n1abopamopnvle padonul

UccnenoBanne 3aBUCUMOCTH TEpUOJa MAJIbIX KOJieOaHUM Tpy3a HA HUTH OT
JUTMHBI HUTH ¥ MacChl Tpy3a.

UccnenoBanne mNepeMEeHHOr0 TOKa B IENM W3 MOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJEHCATOPA, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60IHbL

MexaHnuueckue BOJHBI, ycioBUsL pacmpoctpanenus. llepumoa. CxopocTb
pacripocTpaHeHus U JyMHA BoJiHBL. [lomepeuHble W TPOJOIABHBIE BOJIHBI.
Nurepdepenius u qudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenranusa BektopoB E, B, V B anektpomaranutHol BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpesIoMJIEHUE, Toyisipu3anus, Tudpaxuus,
unrepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkxana >ME€KTPOMArHUTHBIX BOJIH. [I[puMeHeHue 3JIeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpuHIMIBI paguoCBsI3U U TeneBuAeHUs. Paqnonokanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHUE: MY3bIKaIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEIUIIMHE, pajap,
paauoNpuEMHHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meusn.

Jlemoncmpayuu

OO6pa3oBanue U pacIpOCTPAaHEHUE MOTIEPEUHBIX U MPOIOJIBHBIX BOJIH.

Koneobmromeecs Teno Kak HCTOYHHUK 3BYKa.

HaOnronenue oTpaskeHus U MPEJIOMIICHHS] MEXaHUYECKUX BOJIH.

Habntonenune nntepdepeHunu U Audpakiinu MEXaHUUEeCKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenune cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJIOW M
4acTOTOM KOJeOaHU.



UccnenoBanne  CBOMCTB  SJIEKTPOMATHUTHBIX  BOJH: OTpPaKEHHUE,
MpeIoMIICHUE, TOoJIIpU3anus, Tuppakuus, UHTEpPEpeHIIUs.

Tema 3. Onmuka

I'eomeTrpuueckass ontuka. I[IpsimonuHeliHOE pacnpocTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBIN HCTOUHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHue n300pakeHuil B
IJIOCKOM 3€pKarle.

[Ipenomienue cBeTa. 3aKOHBI IpEIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHusi. IlonHoe BHyTpeHHee oTpaxeHue. [lpenenapHbIi yroa MOJIHOTO
BHYTPEHHETO OTPaKECHUSI.

HNucniepcus cBeta. CiioxHbIN cocTaB 6enoro ceera. L[Ber.

ColOuparomie u pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosiHMEe W ONTHYecKas cuia TOHKOW JMH3bL. [locTpoeHue u300pakeHuil B
cOOMparOIIUX U pacceuBaroIMX JuH3aX. PopMmysia TOHKOW JMH3BL. Y BEIUYEHUE,
JaBae€MOE€ JINH30M.

[Ipenens MPUMEHUMOCTH TEOMETPUUECKONU ONITUKH.

BonnoBass ontuka. Wurtepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBus HaOMOAEHUST MaKCUMyMOB M MHHUMYMOB B HHTephEpEeHIMOHHOU
KapTHHE OT JIBYX CUH(Aa3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpaknus cBera. JudpakuuonHas pemeérka. YclIoBUE HaOIIOIEHUS
[JIABHBIX ~MaKCUMyMOB TIpM  NAaJE€HUU MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonsipusanus csera.

TexHudyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MNPOEKIMOHHBIM ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISPOUSI.

Jlemoncmpayuu

[IpssmonuHeHOE pacHpOCTpaHEHUE, OTPAXKEHHE U MPEIOMIICHHE CBETa.
Onrtuueckue npudopHI.

[TomHOE BHYTpEHHEE OTpakeHue. Mozens CBETOBOA.

UccnenoBanne cCBOMCTB N300pakeHUM B TMH3aX.

Monenun MUKpPOCKOIIa, TEJIECKOTA.

Habnronenne natepdepeHnum cpeTa.

Habmronenne nudpakunu cBeTa.

Habnronenne aucnepcuu cBeTa.

[Tonydenue cnekTpa ¢ MOMOUIBIO TPU3MBL.

[Tonyuenue cekTpa ¢ MOMOIILI0 AUPPAKIIMOHHON PEIIETKY.

Habnronenne monsipu3aiium cBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptule pabomul



N3mepenue nokasarens npeioMIICHUs CTEKIIA.
UccnenoBanue cBONCTB N300pakeHUM B TUH3aX.
Habnronenne gucnepcuu cBeTa.

Pa3pgesn 6. OCHOBBI CrIeNUAJIBLHON TEOPUU OTHOCUTEIbHOCTH
['paHubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHHKH. [Toctynatsl
CIIELIMAJIbHOW TEOPHUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOpPOCTH
CBETa B BAKyyM€, IPUHIIUI OTHOCUTEIBHOCTA DWHIITENHA.
OTHOCUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHH U COKpaIllCHUE
JUTUHEL.
DHEPrusl U UMITYJIbC PEIATUBUCTCKON YaCTHULIBI.

CBsA3b MACChI C SHEPTUEN U UMITYJIbCOM PENSTUBUCTCKOM YACTHUIIbl. DHEPTHUs
TTOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmovt KGAHMOBOU ONMUKU

®otonbl. Dopmyina [lnanka cBsa3u s3HEepruu PoToHA C €ro YacToTON. DHEeprus
Y UMITyJIbC (POTOHA.

OTtkpoiTue u uccnegoBanue porodpdexra. Onbithl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue JDitHmreitHa s Gpotoaddexra. «KpacHas rpanuna»
dhotorddexra.

JlaBnenue ceeta. OnwiThl [1. H. JleGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHE: (POTODIEMEHT,
dboTomaTumK, coHeUHas ObaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oTo3(PdeKT HAa yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO (hoTod(deKTa.

Cseronuo.

Conuneunas Oartapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopnaa mo paccesHuio o -4acTHII.
[Lnanerapnas mopens aroma. Ilocrymarel bopa. M3nydenune wu mnormoumieHue
(OTOHOB MpU TEpPexojie aToMa C OJHOTO YPOBHS JIHEPrUM Ha Apyro. Bumasl
criekTpoB. CIEKTp ypOBHEU SHEPrUU aToOMa BOJIOPO/IA.

BosHoBbIe cBolicTBa yactull. Bonnsl ne bpoitnsa. KoprnyckynsipHO-BOITHOBOM
Ty aJTU3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyUCHHE.

TexHuyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHUE: CIEeKTPaIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Mogens onbiTa Pesepdopaa.

Ornpenenenue IIMHBI BOJIHBI JIa3epa.

HaOnronenue nuHeNYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

HaOnronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCNEPUMEHTBI, JOKAa3bIBAOIINAE CIO0XKHOCTh CTpOoeHUd sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna mo  ompeneneHuro  cocTaBa
paguoakTuBHOrO wu3nydyeHus. CBoiicTBa anbda-, OeTa-, raMMa-U3ITydeHHUs.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.

OTtkpbiTHE TIpOoTOHA W HeWTpoHa. HykionHas monens snpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncino sapa. M30tormnst.

Anbda-pacnaz. ODNEKTPOHHBIH M MO3UTPOHHBIM Oera-pacman. ['amma-
n3JIy4dyeHue. 3aKOH paau0aKTUBHOTO pacnaja.

DHeprus CBsI3U HYKJIOHOB B sifipe. A nepHblie cuibl. [ledext Maccsl sapa.

Slnepnblie peakuuu. /leneHne u CUHTES AAED.

Snepublii peaktop. TepmosimepHbiii cuHTe3. [IpoOGaeMbl W TEPCIIEKTUBHI
AIEPHON IHEPTETUKU. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON SHEPTETHKH.

DJieMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.

Metoabl HAOIIOACHUS U PETUCTPAIIUU SJIEMEHTAPHBIX YaCTHII.

dyHaamMeHTalbHbIe B3auMOJIelcTBUs. EquHCTBO pu3nueckoil KapTUHBI MUpA.

TeXHUYeCKHe yCTPOMCTBA U NMPAKTUUYECKOE NPUMEHEHUE: NO3UMETP, KaMepa
Bunbcona, siaepHbliil peakTop, arToMHast 6oM0a.

Jlemoncmpayuu

CYE€TUMK HOHU3UPYIOIINUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomul

UccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DiieMeHTBbI ACTPOHOMUM U ACTPOPUIUKHU

DTarbl pa3BUTUA acTpoHOMUM. [IpukinagHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bun 3Bé3mHoro neba. Co3Besnusi, spKUe 3BE3MbI, TUIAHETHI, UX BHUIWMOE
JIBUYKECHUE.

CosiHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTb. Mcrtounwk sHeprun ConHia W 3BE3N.
3BE3/1bI, X OCHOBHBIE XapaKTEPUCTHUKH. JlMarpamMma «CHOEKTpajbHBIA KjacCc —
CBETUMOCTB». 3BE3ABI TJIABHOW IIOCIEAOBATEIBHOCTUA. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTA. BHYTpeHHEE CTpoeHHe



3B€3/1. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOXKIACHUN U 3BoJironnu CoyHIIA U
3BE3/. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Nanaktuka. Ilonoxxenne m nBuxenue CoaHna B
lNanaktuke. Tunsl ramaktuk. PaguoranakTukyu v kBasapbl. YEpHBIE OBIPHI B AIpax
rajJaKkTHUK.

Bcenennas. Pacimupenue Beenennoit. 3akon Xa66ma. Pazoeranve rajakTuk.
Teopus bonbioro B3peiBa. PENUKTOBOE U3IIyUYEHHUE.

MacmrabHas crpykrypa Beenennoid. MeraranakTuka.

Hepeménnpie mpo6aeMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

HaOntonenusi HeBOOPYKEHHBIM TJIa30M C HUCMHOJb30BAHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN ISl ONPEeNIeNIeHNs] TIOJIOXKEHUSI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3ausd CeBEPHOIO MOJIYIIAPHUS U SIPKUE 3BE3/bI.

Hab6nronenus B Teneckon JlyHsl, miuanet, Mieunoro Ilyru.

O0o0mamwiee NOBTOPeHUE

Ponp ¢u3uku u acTpOHOMUHM B DKOHOMHUYECKOM, TEXHOJOTHUECKOM,
COI[MATILHOM M 3TUYECKOU cepax NesATeNbHOCTH YEIOBEKA, POJIb U MECTO (PUBHKHU
U ACTPOHOMHUHM B COBPEMEHHON HAYyYHOW KapTUHE MUpPaA, POJb PU3UUECKON TEeOpUU
B (opMHpOBaHMM MpeACTaBICHUNH O (PUINUECKON KapTUHE MHpPA, MECTO
(U3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEACTaBICHUIN O IPUPOIE.

MesknpeaMeTHbIE CBSI3H

N3yuenne kypca ¢usuku 6a30Boro ypoBHs B 11 kiacce oCyIIecTBISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIPEIMETHBIX CBA3€M C KypcamMH MaTE€MaTHKH,
OMOJIOTUU, XUMUH, Teorpaduul U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBIICHHE, HAay4yHbIM (akT, rumore3a, Quanueckas BeIWYMHA, 3aKOH,
Teopusi, HaOII0/IEHHE, SKCIIEPUMEHT, MOJIETMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: penmieHHE CHCTEMBI YPABHEHUH, TPUTOHOMETPUUYECKUE
(YHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPBI U MX MPOEKIHUH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOJIHBIE JJIEMEHTAPHBIX (YHKIUN, NpU3HAKKU MOJI00US TPEYroJbHUKOB,
onpeesieHne MIOMAaU MIOCKUX GUryp u o0beéMa Tel.

buonocusn: »nexTtpuyeckue SBICHUS B KUBOW MpUPOJE, KoyieOaTelbHbIE
JIBHM)KEHUSI B )KMBOW MPUPOJIEC, ONTUYECKUE SIBIICHUS B KUBOU MPUPOAE, NECUCTBUE
paanauy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKAST CTPYKTYypa TBEPBIX
TEN, MEXaHU3Mbl OOpa30BaHUS KPUCTALIMYECKON PEHIETKH, CIEeKTPaIbHBIM
aHam3.



l'eocpaghusi:  MarHuTHBIE TIONIOCA 3€MJIM, 3aJIEKH MAarHUTHBIX Py,
(dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCEHUI.

Texnonoeua: JHMHUM DIEKTpoONEpenad, TIEHEpAaTop IIEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATENb, WHAYKIHOHHASA I1€4b, pajap, PaguoONpUEMHUK, TEJIEBHU30D,
anTteHHa, tenedon, CBU-meub, MpPOEKIIMOHHBIN ammapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA IPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIETI'O OBPA3OBAHUA

OcBoenne yudeOHOro mpeamera «®DusnMka» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus (0a30BbI YPOBEHb) JOJKHO OOECIEUUTHh JTOCTUKEHHE CIIEIYIOIINX
JUYHOCTHBIX, METAMIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMHHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3YyNbTAThl OCBOCHUSI yUeOHOro npeaMera «Pu3nKa» TOTKHBI
OTpaXaTb TOTOBHOCTh M CIIOCOOHOCTh OOY4YalOlIUXCA PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSM POCCHMCKOrO0 OOIIECTBa, pacCIIMpEeHHE >XU3HEHHOTO
ONBITa U OMNbITA ACATEIBHOCTH B MPOIECCE peaan3alid OCHOBHBIX HAIpaBJICHUUN
BOCITUTATEJIbHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskaIaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKJAHCKON MO3ULIMHU 00YUAIOIIETOCsd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE  TPAJULIHMOHHBIX  OOIIEYETOBEYECKHX T'yMaHUCTUUYECKUX U
JTEMOKPATUUECKUX IIEHHOCTEH;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEpPECAX TIPaXKJaHCKOIO
o0l11ecTBa, y4acTBOBaTh B CAMOYIIPABJICHUHU B 00pa30BaTEIbHOW OpraHU3allNy;

YMEHUE B3aUMOJEHUCTBOBATH C COLMAIbHBIMA UHCTUTYTaMHA B COOTBETCTBHH C
uxX QYHKIUSMU U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IaTPHMOTHYECKOT0 BOCIIMTAHUSA:

chopMHUPOBAHHOCTH POCCUCKOU TpaXkJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJIAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PUBHKU U TEXHUKHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STHYECKOTO TTOBEACHUSI;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NESATEIIbHOCTA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUUBOTO Oy IyIIEro;

4) 3¢TeTU4eCKOTr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHHE K MUPY, BKIIKOYasl 3CTETUKY HAYyYHOTO TBOPYECTBA,
MpUCYyIIero GU3nYecKoil HayKe;



5) TpyA0BOI0 BOCIIUTAHUS:

UHTEpEC K pa3nu4HbiM cdepaM MpodhecCUOHATBHOU NEATeIbHOCTH, B TOM
YUCJIE CBA3aHHBIM C (PU3UKON U TEXHUKOU, YMEHHE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccun 1 peanru30BbIBaTh COOCTBEHHBIC JKM3HEHHBIE ILJIAHbL;

TOTOBHOCTh M CITOCOOHOCTHh K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIACTH
(U3UKHN HA TPOTSHKEHUU BCEH JKU3HU,

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh SKOJIOTMYECKONW KYJIbTYphl, OCO3HaHHE TJI00aTBHOTO
XapakTepa SKOJIOTHYECKUX MTPoOIeM;

IJTAHUPOBAHKUE U OCYUIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie Ha OCHOBE
3HAHUS LIeJIeld YCTOMYMBOIO pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHre OmbITa JEATENbHOCTH HKOJOTHMYECKON HamnpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HKE;

7) 1eHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HU3UUECKON HAYKH;

OCO3HAHHUE IIEHHOCTH HAy4YHOH JIeITeIbHOCTH, TOTOBHOCTh B MpoOliecce
u3yueHus: (U3UKU  OCYIIECTBISTH  MPOEKTHYHD U HCCIEI0BATEIbCKYIO
NeATeNbHOCTh UHANBUIYATbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE NelcTBUS
Ba3oBble Jioruyeckue aeiicTBUs:
CaMOCTOSITENFHO  (OpPMYIHpOBaTH W aKTyaJH3UpoOBaTh  MpPoOIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEAETATh ILENU JeATEIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUU HX
TOCTHKCHHS;
BBISIBJISITH  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B  paccMaTPHUBAEMBIX
(bU3NYECKUX SIBICHUSAX;
pa3palaTeiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIM3a HMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEPUAIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B JESITEIbHOCTD, OIICHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKHU TOCIEACTBUN ACSITENbHOCTH;
KOOPAMHHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHSX  PeabHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBHS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.
Ba3oBble uccienoBareabckue AeiCTBUS:
BJIa/IETh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMU TMOHSATHSIMH W METOJaMHU
(bu3nYecKoil HayKH;



BJIaJIETh HaBBIKAMH YU€OHO-UCCIIEI0BATEIBCKOU U MPOEKTHOU JIEATEIIbHOCTH
B 001actu (pU3UKHU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelleHus 3ajay (PU3UUecKoro Cojiep kKaHusi, MPUMEHEHUIO Pa3TUYHBIX
METOJIOB MTO3HAHUS;

BJIQJIETh BHJAAMHU JICSITEIBHOCTH IO TOJYYEHUI0O HOBOIO 3HAHUS, €ro
UHTEpIIpETaluy, MPeoOpa3oBaHUI0 M TMPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX
CUTYyalusaX, B TOM YUCJIE IPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTU (PU3UKHU;

BBIABJISITh TMPUYMHHO-CJIEJACTBEHHBIE CBA3M U AaKTyaJIU3MpOBATh 3ajady,
BBIJIBUTaTh THUIOTE3Y €€ pEeIIeHUs, HaXOJUTh apryMEHThI IJisi JOKa3aTelbCTBa
CBOUX YTBEPXKJACHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

aHAJTU3UPOBATh TMOJYyUYEHHBIE B XOJE€ pEUICHUs 3aJaud pPe3yJbTaThl,
KPUTHYECKU OIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHHUE B HOBBIX
YCIOBUSIX;

CTaBUTh U (HOPMYIUpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTENIbHOM
NESATeNbHOCTH, B TOM YHKCIIE MIPU U3YUYCHUH (PU3UKH,

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

yMETh TMEPEHOCHUTh 3HaHMUS MO0 (u3uke B MPAKTHYECKYIO 00JacTh
KUZHEACATEIbHOCTH;

yMEeTh MHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIC UJIEH, TIPEIJIaraTh OPUTHMHAIIBHBIC TOJIXO0/Ibl U PEIICHUS;

CTaBUTh POOJIEMBI U 33J1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HABBIKAMH TOJy4YeHUS MH(POpManuu (PU3NYECKOrO COAEpKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISTh IOUCK, aHaJu3,
CUCTEMATH3alMI0 M HMHTEPNPETANUI0 WH(POpPMAIMKU Pa3IMYHBIX BUAOB U (HOpM
MIpEJICTABIICHHUS;

OIICHUBATh JIOCTOBEPHOCTh HH(OPMAIIUH;

UCIOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUN B PEIICHUU KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OpPraHU3aI[MOHHBIX
3a7a4 ¢ CcoOmroAcHHEeM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHrs, TNPaBOBBIX W OATHUYECKUX HOPM, HOPM
MH(POPMAIIMOHHON 0€30TaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOTO COAEpPKAHUS B Pa3IUUHBIX ¢dopmaTax C
y4ETOM Ha3HAYeHUsI MHPOpPMALINU U 1IEIEBON ayIUTOPUH, BBIOUpas ONTUMAIIbHYIO
dbopmy npencTaBiIeHUs U BU3yaIu3aluu.

KoMmMyHuKaTHBHBIE YHUBepPCaJbHbIE Y4eOHbIe 1elCTBHS:
OCYILIECTBIISITH OOIIEHUE HA ypOKaxX (PU3NKU U BO BHEYPOUHOU JESATEILHOCTH;
pacrio3HaBaTh MPEANOCHUIKM  KOH(MIUKTHBIX CUTyalluid U  cMsr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO U JIOTMYHO H3JIaraThb CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3bIKOBBIX CPEJCTB;

MOHMMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYAITHHOU
padoThI;

BBIOMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C YUE€TOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 UjieHa KOJIJIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPAMHUPOBATh JIEUCTBUA MO €€ JOCTHXKEHHUIO: COCTaBISATh IUIAH JACHCTBHIA,
pacrpenensTh pojid ¢ Y4ETOM MHEHHH YYacTHUKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboOTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJAJa U KaXJOTO y4YaCTHHMKA KOMAaH/bl B
001U pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npejuiaraTb HOBBIE TMPOEKTHI, OLIEHUBATh HUJEU C TMO3ULIHUH HOBHU3HHI,
OPUTHMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJCHUE B Pa3IUYHBIX
CUTYyalUsX, IPOSIBISATh TBOPUECTBO U BOOOpakKEHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIe 1eliCTBUS
Camoopranusanmus:

CaMOCTOSITENTbHO OCYIIECTBIISATh MO3HABATEIBHYIO NESITEIBLHOCTh B 00JIaCTH
(U3UKM U aCTPOHOMUH, BBISIBISATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
coOCTBEHHEIC 3a/a4H;

CaMOCTOSITENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKOU pabOThl C yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacuupsTh paMKu y4eOHOro mpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUMH;

JenaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh TPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JPYIULIUM B 00JIaCTH
(U3UKH, MOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHbIN U KyJIbTYPHBIM YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN UHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEISIM;

BJIaJICTh ~ HABbIKAMU  TO3HABATEIBHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JCHUCTBUM UM MBICIUTENBHBIX MPOLECCOB, MX PE3yJbTaTOB U
OCHOBaHUIM;

UCIIOJIB30BaTh NMPUEMBI peIeKCUM AJIsl OLIEHKH CUTYyallid, BRIOOpa BEpPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TNPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIM3E pPe3yJIbTaTOB
NEATEeIIbHOCTH,

MIPUHAMATH Ce0s1, TOHUMAas CBOM HEAOCTATKH U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTUX TMPU aHAIHW3e pPe3yJbTaTOB
NEATEeIIbHOCTH,

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mporecce mocTmkeHHs] TMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
no ¢u3uMKe AIsI YPOBHS CpEAHEro oOmero o0pa3oBaHus y OOyYaromuxcs
COBEPIIIEHCTBYETCS AMOITMOHATBHBIN HUHTEIUICKT, IIPEI0JIar Ao
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CITOCOOHOCTh TOHUMATh CBOE AYMOITMOHAIEHOE
COCTOSIHUE, BUJICTh HAIIPABIICHHS Pa3BUTHS COOCTBEHHOMN 3MOIMOHAIBHON Cephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpETYyJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TPHUHUMATh
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIOCOOHOCTh aIalnTUPOBATBCA K
AOMOIMOHAILHBIM U3MEHEHHSIM U TIPOSBIIATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIINH, BKIIOYAIONICH CTpEMJICHHE K JOCTHKCHHUIO LETU U
yCcrnexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HWCXOJS M3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIOIIECH CITOCOOHOCTh MIOHUMATh AMOITMOHAIBHOE COCTOSHUC
JIpYTUX, YYUTHIBATH €T0 TIPH OCYIIECTBICHWU OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COITMAIBLHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U pa3peniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIbTATHI

K kxoHny oOyuenus B 10 kiacce npeaMmeTHble pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJIKHBI OTpaXaTb CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCS YMEHHIM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojb U MeCTO (U3HKU B (POPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTUHBI MHUpPA, B PA3BUTUH COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOUN AEATEIBHOCTHU JIOAEH;

YUYUTBHIBATh TPAHUIBI TPUMEHEHHS M3YYEHHBIX (U3UYECKUX MOJCINEeH:
MaTepualibHas TOYKa, MHEpLUAJIbHAS CUCTEMa OTCU€Ta, aOCOIIOTHO TBEPAOE TENO,
WJICAIBHBIN Ia3, MOJEIHN CTPOCHUS Ia30B, KUJIKOCTEH M TBEPABIX TEI, TOUCUHBIN
ANEKTPUYECKUH 3aps/] NPU PEIIeHUH PU3NYECKHX 3a/1ay;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCHl) U OOBSICHATH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BEIIECTBA U



ANEKTPOAMHAMUKU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSAMOJUHEHHOE
JBIKEHUE, CBOOOJHOE TMAaJICHUE TeJ, JBH)KEHUE MO OKPYXHOCTH, HWHEpLUs,
B3auMoJielicTBUE Tel, nuddy3usi, OPOYHOBCKOE JIBHXKEHUE, CTPOEHUE >KUAKOCTEN
U TBEPIBIX TEJ, U3MEHEHNE 00BhEMa Tell MPU HarpeBaHUM (OXJIXKICHHUH ), TETIOBOE
paBHOBECHE, UCIAPEHHE, KOHJIEHCAlMs, TUIaBJICHUE, KPUCTAIUIU3AIUs, KUIICHHE,
BJI&KHOCTb BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
cocyle, CBs3b MEXIy MapaMeTpaMud COCTOSHHMS Tra3a B  H3oMpolieccax,
ANIEKTpU3aIUs TeJl, B3aUMOJICHCTBUE 3aPSJIOB;

OMUCHIBATh MEXAHUYECKOE JIBMIKEHUE, UCMOJNB3Yys (U3NUYECKUE BEIUYUHBIL:
KOOpAMHATa, MyTh, NEpPEMEIIEHHUE, CKOPOCThb, YCKOpEHHE, Macca Tejia, Cuia,
UMITYJIbC TeJla, KHHETUYEeCKasi SHEpPrus, MOTEHIUAIbHAS SHEPIusi, MeXaHu4decKas
paboTa, MexXxaHUYECKass MOIIHOCTh; MPU OMNUCAHUU TPABUIBHO TPAKTOBATH
(U3UYECKUIl CMBICT HCIHOJIb3YEMbIX BEJIWYUH, UX OOO3HAUYEHUS W EIUHHUIIBI,
HaxXOJUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYHUHY C JAPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyUYCHHBIE TEIUJIOBBIE CBOMCTBA TE€J M TEIUIOBBIC SIBICHUS,
UCTONB3Yysl (U3MYECKUE BEJIMYMHBI: JaBJIEHHE Ta3a, TeMmIepaTypa, CpeaHss
KMHETUYEeCKasi PHEPTUsl XaOTUUYECKOTO JIBMXKEHUS MOJIEKYJ, CpeIHEKBaJIpaTUuyHas
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsSI JHeprus, padora rasa,
KO3(pGUIIMEHT TMOJIe3HOTO JCHUCTBHUS TEIJIOBOTO JBUTATENS; MPU OMUCAHUU
MPaBWJIBHO TPaKTOBaTh (DU3UYECKUN CMBICT HCIOJIB3YEMbIX BEIUYUH, UX
0o003HaYeHUsT U EIUHUIBI, HAXOJUTh (QOPMYJbI, CBA3BIBAIOIIMNE JaHHYIO
(bU3UYECKYIO BETMYUHY C APYTUMU BEJIMUUHAM;

OMUCHIBATh U3YUEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
saBJeHUs (TIPOLIECCHI), UCTIONB3Ys (DU3UUYECKUE BEIUYUHBIL: DJIEKTPUUYECKUM 3apsij,
ANEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD MOJIs, MOTEHIIUAI, PA3HOCTh MOTEHIUAJIOB;
MpU OMUCAHUU TMPABWIBHO TPAKTOBATh (DU3UYECKUN CMBICIT HCHOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAYCHUS] U EJUHUIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JAHHYIO0 (PU3HYECKYIO BEIMUYUHY C IPYTUMU BEIMYUHAMU;

aHaJTU3UPOBaTh (PU3UYECKUE MPOILIECCHl U SIBJICHUS, UCMONB3Ys (HU3UUYECKUE
3aKOHBI U TIPUHIMIIBL: 3aKOH BCeMUPHOro Tarotenus, I, I u III 3akonsr HeroTOHA,
3aKOH COXPAHEHMS MEXAHUYECKOW DHHEPTruM, 3aKOH COXpPaHEHMsS HMIYJIbCa,
MNPUHLNN CYHEPHO3ULUA CUJI, TPUHIUII PABHOMNPABUS HHEPIUATBHBIX CUCTEM
OTCu€Ta, MOJIEKYJIIPHO-KUHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIIECTBA, Ia30BbIC
3aKOHBI, CBA3b CpeHEN KMHETUYECKOW PHEPTrUU TEIJIOBOTO JBUKEHUS MOJIEKYI C
a0COJIFOTHON TeMmmepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyioHa, mpu 3>TOM pas3iuyarh CIOBECHYIO
(GhOopMYyJIMPOBKY 3aKOHA, €0 MAaTEeMaTUYECKOE BBIPAKEHHE M YCIIOBHS (TPaHMUIIbL,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITH OCHOBHBIE NPUHIMUIIBI  JEUCTBUS  MalllMH, NOPUOOPOB H
TEXHUYECKUX YCTPOMCTB; pa3inyarh YCIOBUSA UX O€30MACHOIO HCIOJIb30BaHUS B
MMOBCEIHEBHOM KU3HH;

BBITIOHATh HKCIEPUMEHTHI IO MCCIEAOBaHUIO (PU3UUECKUX SBICHUU U
MPOIIECCOB C HCMOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHHU, MpU 3TOM
dbopmynupoBarh mpobiieMy/3aadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEMJIOKEHHOTO OOOPY/IOBaHUS, MPOBOAUTH OIBIT U
(bopmMyIHpOBaTH BEIBOBI,

OCYILIECTBIISITH PSIMbIE M KOCBEHHBIE M3MEPEHUS (PU3NUECKUX BEIUYUH, MPU
ATOM BBIOMpaTh ONTUMAIBHBIA CIIOCOO0 U3MEPEHUS U HCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCNIEIOBATh  3aBUCUMOCTH  MEXAy  (U3MYECKUMHU  BEIMYMHAMU  C
UCIIOJB30BaHUEM TMPSAMBIX U3MEPEHUM, MPU 3TOM KOHCTPYUPOBATH YCTAHOBKY,
(uKCcHUpOBaTh pe3yJbTaThl MOJYYEHHON 3aBUCUMOCTH (U3UYECKUX BEIUYUH B
BHJIe TaONUIl U rpadUKOB, AENIaTh BHIBOABI 10 PE3YIbTaTaM HCCIIEIOBAHUS;

coOoAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIEIOBAHUI B
paMKax ydeOHOro HSKCIEpUMEHTa, Yy4eOHO-UCCIENOBATENbCKON U MPOEKTHOU
NEATENIbHOCTU C UCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOUCTB U J1a00PATOPHOTO
o0opynoBaHus;

pemiath pacuéTHbIE 3aJa4d C SBHO 3aJaHHOM (U3UYECKOW MOIEIBIO,
UCIOJNB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMYUHBI U (POPMYIIBI,
HEO0OXOo/IMMbIe IJisl €€ pelIeHusl, MPOBOJUTh PACUYEThl U OIICHUBATH PEaTbHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 3a/1aud: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3nUecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pPEHIEHUHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU
U MpEeJCTaBIICHHUs] y4eOHOU U HAYUHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKHU aHAIM3UPOBATH MOJTyd4aeMyt0 HHPOpMAITHIO;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOEIKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKW, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIETO MHUpPa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UMKE B MOBCEAHEBHOU >KU3HU
Juisi obecriedeHus: 0€30MacHOCTH MPU OOpallleHUU ¢ MPUOOpPAMU U TEXHUUYECKUMU
yCTpOMCTBaMH, AJisl COXPAHEHUS 370POBbSl U COOJIOJICHUSI HOPM 3KOJIOTHYECKOTO
MOBEAECHHUS B OKPYKAIOIIEH Cpeae;



paboTaTh B TpyNme C BHIOJIHEHUEM pPaA3JIMYHBIX COIMAIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalMOHAIBLHO pacCHpenesTh OO0S3aHHOCTU U
IJIAHUPOBATH ACSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINBI B PEIIEHHE pacCcMaTPUBAEMOM MPOOJIEMBI.

K koHny oOyuenus B 11 kjacce npeaMmeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYHAIOIMIUXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (PU3NKU B (PopMHUpOBAHUU
COBPEMEHHOW HAy4YHOM KapTHHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKOW ACATEIBHOCTH JIFOJICH, IEJIOCTHOCTh U €IUHCTBO
(bu3nYeCKO KapTUHBI MUPA;

YUYUTHIBATh TPAHUIBI TPUMEHEHHUS M3YYEHHBIX (U3UYECKUX MOJEINEil:
TOYEUHBIN AJIEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIH UCTOYHUK CBETA, sJIepHAs
MOJIeIb aTOMa, HYKJIOHHAsl MOJIeNIb aTOMHOTO Sipa MpU pelieHur (U3NYECKUX
3a7ad4;

pacro3HaBaTh (pU3HYECKUE SIBJICHUS (MPOLECCH) U OOBSICHATH UX Ha OCHOBE
3aKOHOB JIEKTPOJAMHAMUKHU M KBAHTOBOM (DU3UKU: AJEKTpUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEUCTBUS TOKA, B3aUMOJCHCTBUE
MarHuToOB, JJICKTPOMAarHuTHas WHAYKIHUS, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJAHUK C TOKOM U JIBIXKYIIUMCS 3apsii, SJEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE pacCIpOCTpaHEHUE CBETa, OTPaKEHHE, MPEIOMIICHUE,
untepdepenius, Audpakius U TOJSIpU3alUs  CBETa, JUCHEPCUS CBETa,
dhotornexkTpuueckuii 3pdext (hotorddexT), cBeToBOE TaBiIeHNE, BOSHUKHOBEHUE
JMHEWYaTOro CHEeKTpa aTomMa BOJIOPOJla, €CTECTBEHHass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTB;

OMUCHIBATh M3YUYEHHbIC CBOMCTBA BEIECTBA (PIEKTPUUYECKUE, MATrHUTHBIE,
ONTUYECKHE,  DJIEKTPUUYECKYI0  MPOBOJMMOCTb  pa3JUYHBIX  Cpel) U
AIEKTPOMArHUTHBIE SIBIICHUS (MPOIECCHI), HCIMONB3Ysl (PU3NUECKHUE BEIUYUHBI:
ANEKTPUUYECKUN 3apsijl, CUJIa TOKa, DJIEKTPUUYECKOE HAMPSKEHUE, IIEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JIEKTPOABUKYIIAs cuia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMojs, cwia Awmmepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOT0 M MATrHUTHOTO TMOJEeH, MEPUOJ U YacToTa
KoJiebaHU B KoJebaTeIbHOM KOHTYpE, 3apsii U Ccujla TOoKa B Mpolecce
rapMOHUYECKUX dSJIEKTPOMATHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOSIHUE U
ONTUYECKAsl CHUJIa JUH3bI, IPU ONUCAHUU MPABUIBLHO TPAKTOBATH (PU3MUECKUU
CMBICI UCIIOJb3YEMbIX BEJIMYMH, MX OOO3HAUeHUS U EIAUHUIIBI, YKa3bIBaTh
dbopMyInbl, CBS3bIBAIONIME JAaHHYIO (U3UYECKYIO BEJIUYUHY C JAPYTUMU
BEJIMYMHAMU;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIB3YS
(u3nyecKre BEIUYUHBI: CKOPOCTh 3JEKTPOMAarHUTHBIX BOJH, JJIMHA BOJIHBI U



4acToTa CBETA, SHEPrUs U UMNYJIbC (POTOHA, MEPHUO]I TOJIypacnaja, SHEPTus CBSI3U
aTOMHBIX SIIEp, NpPU ONUCAHUM TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJB3YEMBIX BEIIMYMH, UX OOO3HAUECHHS M €IUHUIbI, YKa3bIBaThb (POPMYIIHI,
CBSI3bIBAIONINE JAHHYI (DU3UYECKYI0 BEJIUYUHY C JPYTUMH BEIUYMHAMU,
BBIYUCIISITh 3HAUEHUE (PU3UUECKON BETUUUHBI;

aHaJTU3UPOBaTh (PU3UYECKUE MPOLIECCHl U SIBJICHUS, UCMONB3Ys (U3UUYECKUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOTO U MapaJlIEIbHOIO
COEIMHEHHUs TMPOBOJHUKOB, 3akoH J>koyns—JIeHIla, 3aKOH 3JIEKTPOMarHUTHOU
WHIYKIINH, 3aKOH MPSMOJIUHEHMHOr0 pacrpoCTpaHEHUs CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe OMHINTelHa st hororddexra,
3aKOH COXPAHEHUs JHEPryU, 3aKOH COXPAHEHUsI UMITYyJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsijia, 3aKOH COXPAHEHUsI MAacCOBOr0 yucia, nmoctynatel bopa,
3aKOH PaJIMOaKTUBHOIO pacnaja, Mpy 3TOM Pa3inudyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAXKEHHE U YCJIOBUA (TpaHULbI, O00JIACTH)
MIPUMEHUMOCTH;

OMpENEATh HAMIPABICHUE BEKTOPA WHIYKIIMM MarHUTHOTO TOJISI TPOBOAHUKA
C TOKOM, CHJIbI AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH H300paKEHHE, CO3AaBAEMOE€ IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOHATh JKCIEPUMEHTHI MO MCCIEAOBaHUI0 (DU3NYECKUX SBJICHUU W
MPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MPU 3TOM
dbopmynupoBath mpobiieMy/3aadyy M TUIOTE3y Y4YEOHOro HKCIEPUMEHTA,
coOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO OOOPYJIOBaHUS, MPOBOAUTH OIBIT U
(bopmMyIHpOBaTH BEIBOBI,

OCYILIECTBIISITh MPSIMbIE M KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEIUYUH, TPU
ATOM BBIOMpaTh ONTUMAIBbHBIA CIOCOO0 M3MEPEHUSI U HCIOJIb30BaTh W3BECTHbHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCNIEIOBAaTh 3aBUCUMOCTH  (PU3MUECKUX BEIUYHMH C HCHOJb30BAHUEM
NpSIMBIX WM3MEPEHUM: MpPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY, (UKCHUPOBATH
pe3yabTaThl MOTYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHUJAE TaOIUI U
rpauKoOB, IeJIaTh BHIBOJBI 10 PE3yJIbTaTaM UCCIIEIOBAHMUS;

coOroAaTh npaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUM HCCIETOBaHUI B
paMKax ydeOHOro JSKCIEPUMEHTA, Y4EeOHO-HUCCIEOBATEIbCKON W MPOEKTHOU
NEATENbHOCTU C UCIOJIb30BAHUEM HM3MEPUTENbHBIX YCTPOUCTB U J1a0OPATOPHOTO
o0opynoBaHus;

pemiath pacuéTHbIE 3a7a4d C SBHO 3aJaHHOM (U3UYECKOM MOJEIBIO,
UCTIOJB3Ys (PU3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a YCIOBUS 3a/1auu
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIACHATh (PU3NUECKUE BEIMUYUHBI U (POPMYIIBI,



HEOOXOoJIMMbIE IJisI €€ PElIeHUs], MPOBOJUTh PACUYEThl U OIICHUBATH PEATHLHOCTH
MOJIY4YE€HHOT'0 3HaYeHUs (U3NUECKON BEIIMUUHBIL;

pelaTh Ka4eCTBEHHBIE 33/1aUd: BHICTPAUBATh JOTUYECKU HEPOTUBOPEUUBYIO
LEMOYKY PACCYKJICHUI C OMOpod Ha HM3Yy4YEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH H
(dbu3ndecKue SABICHNUS,

UCIOJB30BaTh  MpPU  pEHIeHWHM  y4eOHBIX  3a/Jad  COBPEMEHHBIC
MH(QOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETALUN
U MpEeJCTaBIICHUs] y4eOHOU U HAYYHO-MOMYJISIpHOW MHGOPMAIIUU, TOTyYeHHON U3
Pa3JIMYHBIX UICTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATH MOTYydYaeMyt0 HHPOpMAIIHIO;

OOBSICHAITh TNPUHLMIBI JEUCTBUS MAalIWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBHUS UX 0€30MaCHOIO KCIOJIb30BAaHUS B MOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHWE MPOILIECCOB OKPYKAIOIIEITO MHUpaA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJB30BaTh TEOPETUUECKUE 3HAHUS MO (DU3MKE B MOBCEIHEBHOU KU3HU
1uisi obecriedeHus 0€30MacHOCTH MPU O0palleHuu ¢ MpudopaMu U TEXHUUYECKUMHU
yCTpOMCTBaMH, AJisl COXPAHEHUS 3J0POBbSl U COOJIOICHUS HOPM 3KOJIOTHYECKOTO
MOBEACHUS B OKPYKAIOLIEH CpEIE;

paboTaTh B Tpynmne C BHIIOJHEHUEM pa3IMYHBIX COIMATIBHBIX POJIEH,
IJIAaHUPOBaTh palbOTy TPYIIbl, pPalUOHAIBLHO pacHpeieisaTh O0S3aHHOCTU U
IJIAHUPOBATh ACSTEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJIEKBATHO OLIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIIIbI B PEIICHUE paccMaTpUBAEMOU MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHHUE

11 KUIACC
KosnnuyecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne ni/m Konrtpouabnbie | IIpakTnueckue
NMPOrpamMMbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. PUBUKA U METO/bl HAYYHOI'O IO3HAHUSA
1.1 ®u3ukKa U METOAbl HAYYHOT'O TTO3HAHUS 2 brtamorexa LOK
' A Y https://m.edsoo.ru/7f41bf72
Hroro no pasneny 2
Paznen 2. MEXAHUKA
bubmnoreka [IOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
2.2 Hlusamica ! https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
23 3aKOHBI COXPAHEHHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bubmnoreka [IOK
32 OCHOBBI TCPMOHHAMHKL 10 ! https://m.edsoo.ru/7f41bf72
313 ArperaTHble COCTOSIHMSI BELLIECTBA. 5 bubnnorexa [JOK
' @da30BbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72




Hroro no pasneny

24

Pasnen 4. JIEKTPOJAUMHAMUKA

bubmnoreka [IOK
4.1 DCKTPOCTATHIE 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN 3neKTpUYeCKuil TOK. TOKHU B bubnnorexa [JOK
4.2 12
pAa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




12 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
HanmeHoBaHMe pa3e/ioB U TeM undposbie
Ne ni/m P Konrtpoabnsie | IIpakTnueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOAUHAMUKA
MaruautHoe nose. DJeKTpOMarHuTHas bubnnorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHnUYeCcKUEe U 31EKTPOMarHUTHbHIE 9 1 bubnuorexa [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
MexaHUYeCKUEe U 3EKTPOMAarHUTHbHIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmnoreka [IOK
2. 1 3
3 Onika 0 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUUA OTHOCUTEJIBHOCTH

31 OCHOBBI crIeIIUAIBHOM TEOPUH 4 1 bubnuorexa [JOK
' OTHOCHUTEJIBbHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bubnnorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKHU 6 hitps-//m.cdsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bu6mmoreka [IOK




https://m.edsoo.ru/7f41c97¢

4.3

ATOMHOE PO

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

Hroro no pasneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHU 7 bubmuoteka LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pasznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 O0o01maro1ee NOBTOpEHNE 4 ngg;;f;igg}; £41c97c
Hroro no pasneny 4
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

11 KIIACC
KoanuecTBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl
®usuka — HayKa O PUPOJE.
1 Ha o e Z 05 ; 1 bubmuoreka [JOK
YHBIE METO/IbI IO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKPY>KaIoIIer0 MUpa
Posne 1 MecTo Gpu3uku B
) (hopMUPOBaHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4YHOW KapTHUHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JeATETbHOCTH JIIOIEH
MexaHuueckoe JBHKEHUE.
OTHOCHUTEIBHOCTh MEXaHHUYECKOTO bubmuoreka [JOK
3 1
nerxenus. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE
4 PaBHOMEpHOE NpAMONIMHENHOE | bu6mmorexa [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCKOpEHHOE NPSIMOJIUHEIHOE | bu6mmorexa [IOK
JIBUJKEHUE https://m.edsoo.ru/ff0c372¢
6 CBobOogHOe nageHue. Y CKOpeHue | bubmmoreka [JOK
CBOOOHOTO TIa/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe ABUXEHUE.
7 I[p ’KEHHE MaTepHaIbHOU TOUKHU MO 1 bubmorexa [TOK
BIDKEHHE MAaTepUabHON TOUKH IT
p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Tpuniun oTHOCUTENBHOCTH [ anumnes. 1 bubmmoreka [JOK




HNuepuuanbHble CUCTEMBI OTCUETA.
[Tepsriit 3ak0oH HproTOHA

https://m.edsoo.ru/ff0c3bed

Macca tena. Cuna. [Ipunnun

9 CyIEPIIO3UINU cuil. BTopoii 3akoH buGnnorexa LIOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HeroTona st MaTepuanbHOM TOUKU

10 Tperuii 3akon HeroToHa 114 bu6mmoreka [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOro TaroreHus. Cuna

11 TskecTH. IlepBas kocMuueckast bubmmorexa [TOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tea https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoaddunmenT tpenus.

13 Cuna cﬁn OTI/IBJICI?I/I(I:I pu ,Z[BPIE(GHI/IH buGnnorexa LIOK

p p https://m.edsoo.ru/ff0c3{76
TeJa B )KUIKOCTH WJIU ra3e
[TocTynarenbHOe U BpamaTeibHOE

14 JBUKEHHE a0COTIOTHO TBEPAOTO TEA. bubmmoreka [JOK
MowmenT cuisl. [lieuo cumel. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOIO Tela
NMnynsc MaTepuanbHOU TOYKH,

15 CUCTEMBbI MaTepUATIbHBIX TOYECK. bubmmoreka [JOK
Nmiynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbca. PeakTUBHOE JIBHIKEHHE
PaGoTta 1 MOIITHOCTH CHUITBIL.

16 Kunernueckast s3Heprusi MaTepuabHON bu6mmorexa [IOK
Touku. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOU SHEPrUu

17 [TorenumanpHas 3Heprus. bubmmoreka [JOK




[MoTeHumanbHast 3HEPTHS YIPYTO
ne(popMUPOBaHHON MPY>KUHBI.
[ToreHumanpHast SHEPrHs TeNa BOJIU3U
MMOBEPXHOCTU 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[TorennuanbHble 1 HEMOTEHIUATbHbIE
cuiiel. CBA3b paboThI
HETMOTEHIUATBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOM SHEPIHH CUCTEMBI TEJl.
3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEepPruu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JIaGoparopHas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHHEM MEXaHMYECKOW IHEPTUU
TeJla Ha IPUMEpPE PACTSHKECHUS
PE3UHOBOTO KIyTa»

20

KonrponsHas pabora o Teme
«Kunemaruka. /lnHamuka. 3aKOHbI
COXPAHCHUS B MEXaHHUKE)

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KUHETHUYECKON Teopuu. bpoyHOBCKOE
nskenue. Auddysus

Bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrep IBUKEHUS U
B3aUMOJICMCTBUS YaCTHUL] BELIECTBA.
Mogenu cTpoeHus ra3os, KUIKOCTEU
U TBEPIBIX TEI

23

Macca monexyi. KonnyectBo
BemectBa. [loctositHHas ABoraapo

24

TemnoBoe paBHOBecue. Temmeparypa
u e€ usMmepenue. Illkana remneparyp




Lenbcus

WUneansueiii raz 8 MKT. OcHoBHOE

Bu6nuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMIepaTypa Kak Mepa

%6 CpelIHe KHHETUYECKON YHEPTUn bubmmoreka [JOK
JBUYKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
Menpeneesa-Knaneiipona

27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JIaGoparopHas paboTa

)3 «HccnenoBanue 3aBUCUMOCTH MEXKIY
rnapamMeTpamu COCTOSIHUSI
pa3peKEHHOTO ra3a»

79 N3omnpornecchl B U€abHOM Tra3e U ux Bubnuoreka [JOK
rpaduyueckoe nmpeacTaBIeHUE https://m.edsoo.ru/ff0c570e
BryTtpeHHss dHeprus
TEPMOJIMHAMHYECKON CUCTEMBI U

30 crocoObl e€ m3MeHeHus. KomnuecTBo bubmuoreka [JOK
TEIJIOTHI U paboTa. BHyTpeHHsIS https://m.edsoo.ru/ff0c5952
SHEPTHUsI OJTHOATOMHOI'O UJI€ATLHOTO
rasa

31 Bune! reruionepenaun Bubmorexa IIOK

https://m.edsoo.ru/ff0c5c36
VYV enpHas TEMIOEMKOCTh BEILIECTBA.
32 KonunuecTBo TemioTel npu bubmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
Terionepenade. AnuabaTHbIN mporecce

13 IlepBslii 3aKOH TEPMOAVMHAMUKH U €TI0 bubmmoreka [IOK
MPUMEHEHNE K U30IPOLIECCaM https://m.edsoo.ru/ff0cSefc

34 HeobpaTumocTs TIpoIieccoB B bubmmoreka [JOK




npupoe. Bropoi 3akoH
TEPMOJAUHAMUKU

https://m.edsoo.ru/ff0c6230

[Ipunnun neiictus u KIIJ{ rermnoBoit

Bbu6nuoreka [JOK

35
MAaIlIUHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT[{
37 DKonornyeckure npoodIemMbl
TETUIOPHEPTETHKHU
18 O6o6maromuii ypok « MonekysipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMIKI https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
39 «MonexynsipHas ¢puzuka. OCHOBBI bubmmorexa LIOK
yAp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooGpazoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOCoIoTHAS U OTHOCHTEIBHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmorexa [IOK
AYxa. = https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramnmnueckue u
4 amopdHbIe Tena. AHU30TPOIHS bu6mmoreka [IOK
CBOMCTB KpucTaJIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpucTtayibl. COBpeMEHHBIE MaTEPUAITBI
[TnaBieHre U KpUCTATUTA3AIIHS.
43 VY nenbHas TemoTa riaBiIeHUs bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0c6708
Cyb6numarus
Bubnuoreka [JOK
44 YpaBHEHHE TEIUIOBOTO OanaHca
P https://m.edsoo.ru/ff0c6820
45 DneKTpu3aius Tei. DIeKTPUUEeCKUI bubmmoreka [JOK

3apsan. JlBa BUJa JJIEKTPUYECKUX

https://m.edsoo.ru/ff0c6bcc




3aps/ioB

[IpoBOIHUKHU, TUITEKTPUKHU U

46 MOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUS bubmorera [IOK
yip ) p https://m.edsoo.ru/ff0c6bcc
3IEKTPUUECKOTO 3apsiaa
B3aumopeiictBue 3apsioB. 3aKoH
47 Kynona. ToueuHbIN 3IEKTPUUECKUI bubmorexa [IOK
y ) p https://m.edsoo.ru/ff0c6ced
3apsn
Hanpssk€HHOCTD IIEKTPUYECKOTO
43 noJist. [lpuHnun cynepnosunuu bu6mmoreka [IOK
AJIEKTPUYECKUX NoeH. JInnnn https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
Pabora crit 2eKTpocTaTHYeCKOro
49 oiist. [loreniua pPa3 ocC Bubmiorexa LIOK
nond. Ilorenmnuann. HOCTb
https://m.edsoo.ru/ff0c6f00
MOTEHIINATI0B
IIpoBOAHUKY U AUIIEKTPUKU B
50 ) F;K OCTaTUYECKO 0p e bubmorexa [IOK
JIEKTPOCTATHY M IIOJIE.
p https://m.edsoo.ru/ff0c7018
JusnexTpudeckasi IPOHUIIAEMOCTb
Bubnuoreka [JOK
51 OnaexTpoéMKocTh. KoHaencaTo
p a P https://m.edsoo.ru/ff0c7126
ONEKTPOEMKOCTH IIIOCKOTO
52 KOHJ€HCATOpa. DHEPIUA 3apsKEHHOTO bubmorexa [IOK
pa. p p https://m.edso0.1u/ff0c72c0
KOHJIEHCaTopa
53 JIaGoparopHas pabota "M3mepenue
NEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIIMIT NEWCTBUSA U IPUMEHEHNE
54 KOHJIEHCATOPOB, KOMMMPOBAJIHLHOTO

amrmapara, CTpyHHOTo IIpuHTepa.
DnexTpocTaTUuecKas 3aluTa.




3azemiieHHE AIIEKTPONPUOOPOB

55

DNEeKTPUUECKUH TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsxenue.
Comnporusnenue. 3akoH OMa Jist
ydacTKa Lenu

56

[TocnenoBarenbHOE, APATIIEIBHOE,
CMEIIaHHOE COeIMHEHHE
npoBOIHUKOB. JIaGopaTopHas paboTa
«M3y4yeHne cMenIaHHOro COeTUHEHUS
PE3UCTOPOB»

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO
Toka. 3akoH J[>oyins-Jlenna

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

58

3akoH OMa uist MOJTHOM (3aMKHYTO)
anekTpudeckoi nenu. Koporkoe
3ambIkanue. JlabopaTopHas pabora
«M3mepenne D/1C nctounuka Toka u
€ro BHYTPEHHETO COIIPOTUBIICHUSD)

0.5

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

59

DNEeKTPOHHAs! TPOBOJIUMOCTb TBEPIBIX
METaJIOB. 3aBUCHUMOCTbD
COMPOTHUBJICHUSI METAJUIOB OT
TemiiepaTypbl. CBEpXIIPOBOIUMOCTh

60

DNEeKTpUUECKUI TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOAHUKH, UX COOCTBEHHAS U

npUMecHast MpoBoAUMocTh. CBOWCTBA
p—n-nepexona. [TosynpoBoaHUKOBBIE
npuOOpHI

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0c84ae




DNEeKTPUUECKUN TOK B pacTBOpPax U

& pacIiuiaBax 3J€KTPOJIUTOB. | bubmmoreka [IOK
DNEeKTpOoNIUTHYECKAs! AUCCOLMALIMSL. https://m.edsoo.ru/ff0c82ba
OnexTponu3
DNEeKTPUYECKUM TOK B rasax.

63 CamMoCTOsITeNTbHBINA U | bubmuoreka [JOK
HECAMOCTOSITENbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[lmazma
DnexTpudeckue npudopsl U

64 YCTPOMCTBA U UX NIPAKTUYECKOE | bu6mmorexa [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH

65 O6o06maromuii ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMUKAY» https://m.edsoo.ru/ff0c88be
KonrponsHas pabora o Teme

66 «Onekrpocraruka. [TocTosHHBIH 1 bubmmoreka [IOK
3JEKTpUYeCKuid TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX CpeIax»

67 PesepBHblitl ypok. KonTponbHas | bubmmoreka [IOK
paborta mo Teme "DnekTpoauHamMuKa" https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O0o0maonmii ypok 1 bubmmoreka [IOK
o temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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12 KVIACC

KoanuectBo yacos JIeKTPOHHbIE
[
Jrj;_n Tema ypoka Bcero Konrpoantie | Hpaktirieckite il:;:ennﬂ :)lgl?al;?;;eeﬂbﬂme
padoTbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMojieiicTBHEe. MarHuTHOE ToJIE. 1 bubmuoreka [JOK
Bekrop MaruuTHOM MHAYKUKH. JIMHUM https://m.edsoo.ru/ff0c9778
MAarHUTHON UHAYKIIUU
MarauTHO€ 1oJie MPOBOIHHUKA C

) TokoM. OnbIT Dpcreaa. 1 bu6mmoreka [IOK
B3anmopeicTBue NpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JIaGopatopHas pabora «3yuenue 1 1 bubmmoreka [IOK
MAarHUTHOT'O IOl KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO MOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JIaGoparopHas paboTa 1 | bubmmoreka [IOK
«HccnenoBanue AeMCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM
JleficTBHEe MarHUTHOTO MOJIS Ha

5 JBUKYLIYIOCS 3apSyKEHHYIO YaCTHILY. 1 bubmmorexa [IOK
Cuna Jlopenmna. Pabota cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua
DnekTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHuTHOM uHAyKuu. IC 1

WHIYKUUU. 3aKOH 3JIEKTPOMAarHUTHOMN




nHaykuuu Gapanes

JIaGoparopHas paboTa
«HccnenoBanue sBICHUS
3JEKTPOMArHUTHOM UHIYKIIUN

Bubnuoreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J1C caMOMHAYKIHH.
OHeprus MarHUTHOT'O TOJISl KaTYIIKH C
TOKOM. DJIEKTPOMarHUTHOE T10JIe

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue yCcTponucTBa U UX
IIPUMEHEHHUE: IIOCTOSIHHBIE MarHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOJBUTATENb,
YCKOPUTEIIN 3JIEMEHTAPHBIX YACTHILI,
MHyKIHAOHHAs [1eYb

10

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMArHUTHAS HHIY KIS

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonrponsHas pabora o Teme
«MarnurtHoe 1ouie.
DNeKTpOMarHuTHasi UHIYKLIUS

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00o/1HBIE MEXaHUYECKUE
Konebanus. 'apMoHnUueckue
KosieOaHus. Y paBHEHUE
rapMOHUYECKUX KOJIeOaHHIH.
IIpeBpamienue saepruu

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUICUMOCTH
Nepro/ia MajbIx KojeOaHHii rpy3a Ha
HUTH OT JUITMHBI HUTU U MacCChI TPy3a»

14

Koneb6arenbublit KoHTYp. CBOOOAHBIE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820




ANIEKTPOMArHUTHBIC KOJeOaHus B
UJeabHOM KOJIeOaTeTbHOM KOHTYpE.
AHaNorust MeXJ1y MEXaHUYECKUMU U
ANEKTPOMATrHUTHBIMU KOJIeOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUs PHEPTUHU B UCATEHOM
KosiebaTeIbHOM KOHTYpE

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBnenue o 3aTyxarmmx
KoseOaHusx. BeIHyXIEeHHBIC
MexaHH4eCKHe Koebauus. Pe3onanc.
BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJebaHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblit Tok. CHHYCOUJAIBHBIN
IEpEMEHHBIN TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JEHCTBYIOIEE 3HAYCHHUE CUJIbI TOKA U
HaIpsKEHUs

Bbubnuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

19

Y CTpOUCTBO U MIPAKTUYECKOE
IIPUMEHEHHUE IEKTPUIECKOr0 3BOHKA,
reHeparopa IepeMeHHOro ToKa,
JIMHUU 3JIEKTpolepesad

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTMYECKHE PUCKU IIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.
Kynbrypa ucnonb3oBaHus
3JIEKTPOIHEPTUHU B MIOBCEIHEBHON
KHU3HH




MexaHnudeckue BOJIHBI, YCIOBHS
pacmnpoctpanenus. [lepuoa. Ckopoctb

Bubnuoreka [JOK

21 pacnpoCTpaHEeHUs U JUIMHA BOJIHBIL. https://m.edsoo.ru/ff0cca54
[lonepeunsle U MPOIOJIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYyKa. [ pOMKOCTh bubmmoreka [JOK
3Byka. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
ONEKTPOMAarHUTHHIE BOJIHBI, UX
23 cBoiicTBa U ckopocTs. [llkana bubmorexa [IOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMAarHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U
24 TeneBuacHusA. PazButue cpeacTs
cBs3u. Pagnonokanust
)5 Konrponsnas pabdora «Konebanus u bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6£8
[IpssMonMHENHOE pacIpoCTpaHEHUE
%6 CBETa B OJHOPOJHOM Cpejie. bubmmoreka [JOK
ToueuHsblil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTrpaxxeHus ceera. [loctpoenue bubmorexa [IOK
. https://m.edsoo.ru/ff0cd4e0
n300pa’keHH B TUIOCKOM 3€pKalie
IIpenomienue ceera. [lonHoe
)3 BHYTpEHHee oTpakeHue. [IpenenbHblil bubmmoreka [IOK
YIT'OJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpaKEHUS
29 JIaGopatopHas pabota «3mepenue bubmmoreka [IOK
[oKa3arelis IPEeJIOMIICHHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
30 JIunzsel. [TocTpoenne n3o0paxeHuii B bubmmoreka [JOK




nuH3e. opmyJiia TOHKOH JIMH3BL.
VYBenuueHue JIuH3bI

https://m.edsoo.ru/ff0cddle

JIaGoparopHas paboTa

31 «HccnenoBanue CBONCTB
M300paXeHUI B TUH3AX)
Hucnepcus cBera. CnoxxHbINA COCTaB
0 6enoro csera. Lger. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
1 Wntepdepennus cera. Audpaxims bu6mmoreka [IOK
cBeta. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
34 IlonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre npuOOPHI U yCTPOUCTBA U
yCIIOBUA UX O€30MaCHOTO MPUMEHEHUS
I'panu1IbI TPUMEHUMOCTH
36 KJ1laccuuecko MexaHuku. [loctynarsl bubmmoreka [JOK
CIIELIMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH.
Bu6nuoreka [JOK
37 3ameIeHe BpEMEHU U COKpalllEHNE
https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprust U UMITYJIbC PEISTUBUCTCKON
. bubmmoreka [IOK
38 yacTULbl. CBS3b MACCHI C SHEPTUEN U
https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPTHsl MOKOSI
Konrponsnas padora «OnTHKa.
. bubmmorexa [IOK
39 OcHOBBI cIENMANIBHOM Teopun

OTHOCHUTCIBHOCTH

https://m.edsoo.ru/ff0cf610




®oronsl. opmyina [Inanka. DHeprus

Bbubnuoreka [JOK

40
U UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIENOBAHUE Eu6 [IOK
HOINOTEKA
41 orod(dpdexrra. OnniTer A. T'.
b b https://m.edsoo.ru/ff0cffc4
Cronerosa
3akonsl hoToddhdexra. YpaBHeHue
42 SﬁHmTegl)Ha H(lf)lq)(pOTOE)(b(geKTa bubmmorexa LIOK
a ) https://m.edsoo.1u/ff0d015¢e
«Kpacnas rpanuna» gorosdpexra
Hasnenue cera. OnwiTh [1. H.
43 JleOGeneBa. XMHUYECKOE NEWCTBHUE buGnnorexa LIOK
ACBa. a https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoucTsa u
44 MPaKTUYECKOE IPUMEHEHHUE:
(dhoTorIeMeHT, POTONATUHK,
CONTHEYHas OaTapesi, CBETOIUOT
45 Pemrenue 3amau no reMe «IJIEMEHTEI Bubnuoreka [JOK
KBAaHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmBITEL
46 Pesepdopna o paccesHuro o-4actu bubmorexa [IOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[LmanerapHas MOJ€enb aTOMa
Bub6nuoreka [JOK
47 IToctynatel bopa
Y p https://m.edsoo.ru/ff0dOafa
WN3nyuenne u nornomenue ¢GpoTOHOB
48 i} H};[e €X0JIe aToMa C O, H(()I;o OBHSA buGnnorexa LIOK
P pexo o 8 P https://m.edsoo.ru/ff0dOafa
SHEpruu Ha apyroil. Buasl criekTpoB
BomnHoBEIE cBOMCTBa YacTUIl. BOJIHEI
. bubmuoreka [JOK
49 ne bpoins. KopnyckymnspHo-

BOJIHOBOM yanu3M. CloHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHYKACHHOC U3JIYUYCHUC

50

OTKpbITHE paTnOaKTUBHOCTU. OMBITHI

Pesepopaa mo onpenenenuo cocrapa

PAAOAKTUBHOI'O U3JTYYCHUA

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

51

CgoiicTBa anbda-, 6era-, ramma-
n3ily4eHus. BausHue
pPaAMoOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-nsiydeHue

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B S/pE.
SnepHsle peakuuu. A nepHblit
peakrop. [IpobneMsbl, TEpPCTIEKTHBHI,
9KOJIOTMUECKUE ACIIEKTHI IAEPHOI
SHEPreTUKU

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULbl. OTKpBITHE
Mo3UTpoHa. MeTo bl HAOMIOIeHUS U
perucTpanyy 31€MEHTapHbIX YaCTHLL.
Kpyrasiii cton «@yH1aMeHTalbHbIE
B3auMozeicTBusA. EqMHCTBO
¢bu3nUecKoil KapTHHBI MUPa»

Bub6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Oransel pa3BUTUS ACTPOHOMHUHU.
[IpukiagHoe 1 MUPOBO33PEHUECKOE
3Ha4YE€HHUE aCTPOHOMMHU. Bug
3BE31HOrO Heba. Co3Be3aus, ApKHUe
3BE3/bl, TUIAHETHI, UX BUJIUMOE
neuxeHue. ColHeuHas cucTeMa




56

Connue. CosnHeyHast aKTUBHOCTb.
Ncrounuk sHeprun CosHLA U 3BE3]

57

3BE3/bI, NX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI I1aBHOU
IIOCJIEI0BATENbHOCTU. BHYTpEeHHEE
cTpoeHue 3B€311. COBpEMEHHbIE
IIPEICTABICHMSI O IPOUCXOXKIEHUU U
sBosony CosHIa U 3BE31

58

Muneunsiii IlyTe — Hama 'anakTuka.
ITonoxxenue u nBuxenue CosHua B
lNanaxruke. I'anaktuku. Y€pHbie
JBIPBI B IIPAX TaJaKTUK

59

Bcenennas. Pa30eranue rajgakTuk.
Teopus bonbmoro B3phIBa.
PennkroBoe uznydeHue.
MerarajgakTuka

60

Hepeniennsie npobiaemMbl aCTpOHOMUU

61

KonrtpomnbHast pabota «D1eMeHTHI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o6maromuii ypok. Pons ¢usuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTUYECKOM, COIMAIbHON 1
ATUYECKOH cdepax AesaTeTbHOCTH
YyesoBeKa

63

O60o6maromuii ypok. Pons u Mmecto
(GU3MKK ¥ aCTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

64

O6o06maromuit ypok. Posib




¢uznveckoii Teopun B HopMupoBaHUH
MPeCTaBICHUN O (PU3NIECKOM
KapTHHE MHpa

O6o6maromuii ypok. Mecrto
65 ¢u3nvecKoil KapTHHBI MHUpa B 001IeM
PSLy COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEICTABICHUN O IIPUPOAC

66 PesepBHbIil ypok. MaruutHoe mnoie.

DneKTpoMarHuTHasi UHAYKIUs

Pesepubiit ypok. Ontuka. OCHOBBI
67 CIEMAJIbHOM Teopun
OTHOCHUTEJIBHOCTH

Pezepnsiii ypok. KBantoBas ¢usnka.
68 DneMeHTHl aCTPOHOMUU U

acTpo(u3uKu

bubmnoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

» Guzuka, 10 kinace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H.; nox
penaxuueit [lappentreBoit H.A. AkninonepHoe obmectBo «M31aTenbcTBO
«IIpocseuienue»

» Guzuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox
penaxuueit [lappentreBoit H.A. AknimonepHoe oobmectBo «M3marenscTBo

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIbI 111 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1IOP






