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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHUM U TpEeOOBAHUN K pe3ysibTaTaM
OCBOCHHMSI OCHOBHOU 00pa3oBaTelbHON Mporpammsl, npeacTtaBieHHbXx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaqbHON paldodeil MporpaMMbl BOCIHTAHHS H
KOHLIEMILIUKA TpenojiaBanusi yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccuiickon denepanuu, pean3yIOINX OCHOBHBIE
o0Opa3oBaTeabHbIE MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa oOydaromuxcs 10-11 kimaccoB mpu
oOydeHHH UX (U3HKe Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-ACSITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYyeT TpeboBaHusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlpPEeIMETHBIM pe3yJibTaTam
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEaU3alMKU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTeCTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeramu. B Hel
ONPEIENSIOTCA OCHOBHBIE L€ M3Y4YeHUs] (PM3MKU HA YPOBHE CPEIHEro OOIIEro
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBHIE,
MeTanpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3rKe BKIIOYALT:

e IUJJAHUPYEMBbIE PE3YJITATHl OCBOCHUS Kypca (PU3UKHU HAa Oa30BOM YPOBHE, B

TOM YHCJIE€ IPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e coJepkaHue yuyeOHOTo mipeameTra «Pusnka» mo rojgaM 00ydeHus.

dusuka Kak Hayka O HamOojee OOIIMX 3aKOHaX MPHUPOMbI, BHICTYMas B
KauecTBe y4eOHOTO MpeaIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAaJ B CHCTEMY
3HaHUI 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbusmyeckoir reorpadueii u actpoHomueid. Mcmonb3oBaHME W aKTUBHOC
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IMOJIy4YeHHUsI HOBBIX MaTepHaloB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
W3ydyenne ¢u3MKHM BHOCHUT OCHOBHOW BKJaJ B (OPMHUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHpa OOydJarommxcs, B (OPMUPOBAHHE YMEHUN TPHUMEHSTH
HAy4YHbIA METO/I MO3HAHUS TIPY BHITIOJIHEHUH UMHU YYE€OHBIX UCCIEA0BaHUM.



B ocHOBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOKEH PAI HUACH, KOTOpPhIE MOXXHO paccMaTpWBaTh KaK TIPHUHIIMIBI €T0
MIOCTPOCHHUSI.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH KypcC SBISIETCS JIOTHYECKU
3aBEPILIEHHBIM, OH COJICPKUT MaTepuai U3 BCeX pa3lesioB (DU3UKU, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (U3MKU
o0ObeMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBISeTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJe.

Hoes eymanumapusayuu. EE peanuzanus mpeanoyiaraeT HCHOIb30BaHUE
TYMaHUTAPHOTO TOTCHIMANa (PU3NYECKOH HAyKH, OCMBICJICHUE CBS3H Pa3BUTHS
bu3uKku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTpoOIeMamu.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C ITUPOKUM KPYTOM TEXHHYECKHX M TEXHOJIOTHYCCKHUX TMPHUIOKEHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes osxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS HJIEMEHTOB
CONlep KaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHHA, a TaKXe OOCYXKICHHS
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTHUECKOI 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBISIOTCS (hu3mveckue Teopur (GopMHUpOBaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3UUECKON TEOPUH, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMIIOB B COBPEMEHHBIX  MPEACTABICHUSAX O TPHUPOJE, TpPaHMIAX
MPUMEHUMOCTH TCOPUH, IS OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUA U
MIPOIIECCOB).

CHUCTeMHO-ICSTENHHOCTHBIN TIOIX0/T B Kypce (U3UKU Pean3yeTcs MPEekKIe
BCEro 3a CYET OpPraHW3alUU SKCIIEPUMEHTAILHON AESITEThHOCTH O0Yy4YaroUIUXCS.
Jns  GazoBoro ypoBHS Kypca (U3UKM — OTO UCIOJIb30BAHUE CHUCTEMBI
(GpPOHTABHBIX KPaTKOBPEMEHHBIX OSKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (u3uke OObEeIWHEHBI B OOIIMI CIHCOK YYCHUYECKUX
MpakTUYeCKux padoT. BeifeneHne B yKa3aHHOM MepeyHe JTabopaTOPHBIX padoT,
MPOBOJUMBIX IS KOHTPOJS H  OICHKH, OCYIIECTBIACTCS yYaCTHHUKAMHU
00pa30BaTeNbHOTO TIPOLECCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHMS WU
ocHamleHus: kaOunera ¢usuku. Ilpm »sTomM oOecreunBaeTcss OBIAJICHHUE
OOyYarOIIMMHUCS YMEHHUSIMHA TIPOBOJUTH KOCBEHHBIE H3MEPEHWUS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MUECKMX BEIMYMH W TOCTAHOBKY ONBITOB IO MPOBEPKE
MPEIJIOKEHHBIX TUITOTES.



bonbimoe BHUMaHUWE yOENSETCA PENICHUIO PACYETHBIX W KAUYEeCTBEHHBIX
3agad. [lpu 3TOM 1751 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 33JaYd C SBHO
3aJJaHHON (PU3MUECKON MOJEIBIO, TO3BOJISIIOIINE IPUMEHSITh N3yUEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszjena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k maTepHalibHO-
TEXHUUYECKOMY oOecledeHnio y4eOHOro mporecca 0a30Bbli ypOBEHb Kypca
(bU3UKN HA YPOBHE CPEAHETO OOIIEr0o 00pa30BaHUs JIOHKEH U3Y4aThCsl B YCIOBUSAX
IpPEeIMETHOrO0 KaOWHeTa (M3HKM WIA B YCJIOBHUSIX MHTETPHUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro IMkia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE00X0AUMOe J1IabopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKa3aHHBIX B
nporpaMmMme Mo (Qu3uKe YUeHHUYECKUX MPAKTUYECKUX pabOT U JAEMOHCTPAIMOHHOE
o0opy1I0BaHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOPMUPYETCS B COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHeYMBaeT IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMe Mo (U3HKE KIIOYEBBIX JIEMOHCTpAlui s
UCCJICMOBAHMUSI  M3y4YaeMbIX  SBIIGHUH ¥  TPOIECCOB, OMIUPUYECCKUX U
(byHIaMEHTATBHBIX 3aKOHOB, UX TEXHUICCKUX TPUMCHCHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAETCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTHdecKue KOMILIEKThI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HA KOMIUIEKCHOM
WCITOJIb30BAaHUU QHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, @ TAKKE KOMITBIOTEPHBIX
WU3MEPUTETFHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpaTOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS PU3UKH B 00IIEM 00pa30BAHUU SIBJISTFOTCS:

o (dopMupoBaHHEe WHTEpeca M CTPEeMJICHHs OOYYaloIUXCS K HaydHOMY
W3YUYCHUIO TPUPOJBI, Pa3BUTHE WX HMHTCIUICKTYaJIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (opMuUpOBaHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSIM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3y4eHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBanne ymMeHUN OOBSCHATH SBICHHUS C HCIOJIB30BAHUEM
(bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JJOKA3aTEIhCTB;

e (opmupoBaHue mpeaCTaBICHUNA O PO (PU3UKHU NI PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.



JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEIyIOMNUX 3a7ad B
nporecce u3ydeHus Kypca GU3NKH Ha ypOBHE CPEHEro 001ero oopa3oBaHus:

NpuOOpEeTeHNE  CHCTEMBl  3HaHMK 00  o0mmX  (U3HUYECKUX
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(DU3HKHY;

dbopMupoBaHHE YMEHUW TNPUMEHATh TEOPETUUYECKHE 3HAHUA JJIs
OoObsiCHEHUS (PU3MYECKUX SBICHUW B MPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUH B MIOBCEAHEBHOM KU3HMU;

OCBOEHHUE CIIOCOOOB pEIICHUs PA3IMYHBIX 33Jad C $BHO 3aJaHHOMN
(Gu3MUecKol MOAENbI0, 3a/Jad, MNOAPAa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3gaHue (pU3NIECKO MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/a4H;
NOHMMaHHE (U3NYECKUX OCHOB M IPHUHILIMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX ITPOLIECCOB, UX BIIMSHMS HA OKPYKAIOIIYIO
cpeay,

OBJIQJICHUE METOJAAMH CaMOCTOSITEJIBHOIO IIAHWPOBAHMS W IIPOBEICHUS
(U3MYECKUX SKCIEPUMEHTOB, aHalIM3a W HHTEpIpeTauuud HUHPOpMALHH,
OIIPENIEJIEHNs JOCTOBEPHOCTH IOJyYEHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBHUM ISl PA3BUTUSI YMEHUU MPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha usyuenue ¢usuku (0a30BbI YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT SABISIETCS PEKOMEHIIOBAHHBIM, YYHTENb JEIaeT BBIOOP
MpOBENCHMUST JTa0OPATOPHBIX PabOT M OMBITOB C YyYETOM HWHIWBHIYATBHBIX
0COOEHHOCTEH 00yJarommxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M mporieccoB. HayuHble THMOTE3bI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHaJIOroBblE W IU(POBBIE H3MEPUTEIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTepUajbHOW TOUKH, MX MPOEKIMH HA OCHU CUCTEMbl KOOpPJUHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEeKEHHOM MMPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBUKEHUS [IapUKa B BI3KOU KHIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXEHUs U cuiia TpeHus nokosi. Koadduiment tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPIAOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jeopmariuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka 1o HaKJIOHHOM TIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTULl BemlecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopnens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JIUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[Ipumenenue mepBOro 3akoHa TEPMOJUHAMHKHK K u3ompoieccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoauHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevictBus TemwtoBoi mammHbl. [{ukn KapHo m ero koaddummeHT moiae3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpPEHHEH HSHEpPruu Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT MO aauabaTHOMY pacCIIUPEHUI0 Bo3Ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBONCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTMH TMOIYUYECHHUSI COBPEMEHHBIX MaTEpPUaloB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAn0B. IIpOBOJHUKH, TUANIEKTPUKKA M TOJYHPOBOJHUKH. 3aKOH COXPaHEHUs
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  I[lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoeiicTBuE Ha3IEKTPU30BAHHBIX TE.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaieIbHOE, CMEIIAHHOE COETMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoMcTBa p—N-niepexoaa. [lomympoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBAa M TNPAKTUYECKOE MPUMEHEHHUE: aMIEepMETp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIPSKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOro COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIIOB, B TOM YHCIE HAHOMAaTEpHAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaZHUMHAA UHOYKUUA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe T110J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUH WHIYKUUAH
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuina Jlopenua, €€ MOyJb U HanpaBiieHUE. JIBUKEHHE 3apsSyKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »sieKkTpuyeckoe Tosie. DJEKTPOJBIKYIAs CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHATHOTO TIOJISL.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmHble KO1€0AHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue sHepruu Ipu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJ€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojeOaHusXx. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE IEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBAa M IPAKTHYECKOE INPUMEHEHHUE: SIIEKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

Habmnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUYU AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmnronenue orpaxkxeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
IpeIoMJIEHUE, MOJspU3auus, Judpakuns, THTepEepeHIIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromiue JuH3bl. ToHkas nuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenuns cBeta. KorepeHTHble HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENIBHOCTD OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

Hasnenne ceera. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO o -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), JIa3ep, KBAHTOBBII KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIME CII0XKHOCTh CTPOCHUS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PETUCTPAIMK 3JIEMEHTAPHBIX YaCTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Buna 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3NBI, IUIAHETHI, UX BHIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJisl 3BE3] TJIABHOM MOCJENOBATENbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUPOBAHUM TIPEACTABICHUN O (PUINYECKON KapTUHE MHpPA, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPIKATENBbHBIX MEXKIPEAMETHBIX CBA3€H C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIIb, U3MEPECHHE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALUIMYECKASI CTPYKTypa TBEPBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTpOIEpenad, TEHEpaTop IEPEMEHHOro TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXIECHUI, COOTBETCTBYIOLIMX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpMHPOBAHHOCTh TPAKIAHCKON MO3ULMN 00YUYaIOIIErocsl KaKk akTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NIaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAJIBHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHE TJI100aJIbHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHANBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh MU JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIIEIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIILHOMY ITOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWs 3a7addl  pPe3yJbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIPETAINi0 WHGOPMAIIUK Pa3IUIHBIX BHAOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeKCHHUsS, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTMIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3yabTaT N0 pa3padOTAHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JefaTh OCO3HAHHBIA BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU IJIs OLICHKU CUTYyallud, BEIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

MPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHMX TPH aHAINU3E pe3yIbTaToOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS OMOITMOHAIILHBII HWHTEJUICKT, TIPEAMOJIaT AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUS, BKIIOUYAIONIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTUMHU3M, WHUIMATHUBHOCTh, YMEHHE EHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPH OCYIIECTBICHWU OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaIbHas CUCTEMa OTCUETa, aDCONIOTHO TBEPAOE TEJIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKONM TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOJAMHAMHUKHA:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPAMOJIMHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PY HarpeBaHUH (OXJIAXKIECHNUHN ), TEIJIOBOE
paBHOBECHE, WCIIAPEHUE, KOHICHCAlMS, IUIABJIICHUE, KPUCTAJLIA3AIMUs, KUIICHUE,
BJIAKHOCTB BO3/yXa, IMOBBILICHUE AABJIICHUS ra3a IIPU €ro HarpeBaHUM B 3aKPHITOM
COCyle, CBS3b MEXIY NapamMeTpaMHd COCTOSHHS Tra3a B  M30IPOLECCax,
AJICKTPU3ALUA TEJ, B3aUMOJICCTBUE 3aPsIIO0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpAMHATA, MYyTh, IIEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejia, CHUa,
HMMITYJIbC T€Jla, KUHETUYECKAsl SHEPIHUs, NOTCHIMAIbHAS JHEPTUSA, MEXaHUYECKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMU;

ONUCHIBAaTh HM3YYEHHBIC TEIJIOBBICE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasd dHEPrUsi XaOTUUYECKOTIO0 JABUKEHUS MOJIEKYJ, CPEIHEKBAApATUYHAS
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHCTBUS TEIJIOBOTO JBUTATENsl; MpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

OIMCHIBATh N3YUYECHHBIC JIEKTPUUECKUE CBOMCTBA BEIIECTBA U AIICKTPUUYECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
DJIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IOJISI, IIOTEHLHUAJ, PA3HOCTh IMMOTEHIUAJIOB;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W EIUHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI ¥ NIPUHIMIIBL: 3aKOH BCeMUpPHOTO Tsarotenus, I, 11 u I 3akonsl HeroTOHAa,
3aKOH COXPAHECHUS MEXAaHWYECKOM DSHEPIUM, 3aKOH COXPAHEHHS WMITYJIbCA,
MPUHIUIT CYNEPNO3ULMNA CUJI, NPUHLUII PABHOINPABUS WHEPLUHUAIBHBIX CHCTEM
OTCUY€TAa, MOJIEKYJIAPHO-KUHETUUYECKYH) TEOPUIO CTPOCHUS BEIIECTBA, T'a30BbIE
3aKOHBI, CBSI3b CPEJHEN KMHETUUYECKOU DHEPTUM TEIIOBOrO JBUKEHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoi, MEPBbII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
ANEKTPUYECKOTO 3apsana, 3akoH KylloHa, mpu 3TOM pasnvuyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, NTPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobOiieMy/3amady H TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCIOJb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, AeNaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe JUJIsl €€ pEelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHMBATh PEATBLHOCTDH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONb30BaTh  MPH  pEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIE
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 3I0pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE pPACIpPOCTPAHEHHE CBETA, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHuN B KoJeOAaTeNTbHOM KOHTYpE, 3aps]l U Ccuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHANMM3UPOBATh (PU3UUYECKHUE TPOIECCHI U SBICHUS, UCIOJB3YyS (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHINTEHa g Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0O0PYIO0BaHUs, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPHU MPOBEACHUU HMCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3Ysl (PU3UYECKHE 3aKOHBI ¥ TIPUHIIMITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 3a/1aUi: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4eOHOW W HAayYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCIOBUSA UX OE30MaCHOTO MCTOJIH30BAHUS B MMOBCEIHEBHOM
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacHOCTH MpHU OOpAIllEHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PANUOHAIBHO PpACIPEAENsaTh OOS3aHHOCTH W
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NPOrpaMMblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O TIO3HAHUSA
bubmuorexa [JOK
1.1 ®u3rKa U METOJIbI HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TEPMOHHAMHKY 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BELLIECTBA. 5 bubnuorexa [IOK
' ®a30BbIE MEPEXOIBI https://m.edso00.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

Wroro no pazueny 24
Paznen 4. JIEKTPOINHAMUKA
bubmuoreka [JOK

1 MeKTpoCTatiia 10 https://m.edsoo.ru/7f41bf72
42 [TocTosiHHBIN 35IeKTpUYECKHil TOK. TOKH B 12 bubnnoreka [HOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

Kosau4vecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarnuTtHOoe noje. IJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbI
51 MexaHu4eCKHE U JIEKTPOMArHuTHbHIE 9 1 bubnnoreka [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
MexaHu4eCKHe U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Orriia https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OcCHOBBI crielIuanbHOM TEOPUH 4 1 bubnuotexa [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTHUKHU 6 httos://m.edsoo.ru/7fA1c97c
4.2 CrpoeHnue atoma 4 bubnnorexa [JOK



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

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

4.3 ATtoMHOE S71pOo

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Uroro no pazgeny

15

Paznen 5. JIEMEHTBI ACTPOHOMMHU U ACTPODPU3UKU

51 DJIeMEHTHI aCTPOHOMHU U aCTPODU3UKH 7 ngj}j&f;i?ﬁ}; £41c97c
Hroro no pasneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0miaromee MOBTOPEHNE 4 Etilfsn;lr%fcliigroulli £41c97c
Hroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JJIeKTPOHHbIE

Ne ara nudposbie

Tema ypoka KonTpoabubie | IlpakTnueckue A bp
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE

padoThI padoThI
pecypchl

®du3nKka — HayKa O MPUPOJIE.

1 Hayunbie MGTZK bl HO?I»)HfHIfH 1 bubmmorexa LOK

i a https://m.edsoo.ru/ff0c32e2
OKPYXKAaroIIero Mupa
Ponb u MecTo pusuku B

5 ($hOopMHPOBaHUH COBPEMEHHOM 1 bubnnoreka [JOK
Hay4YHOM KapTUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JESATEIHLHOCTH JII0IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHTEIFHOCTh MEXaHHYECKOTO 1 bubmuorexa [JOK
neuxeHus. [lepemenienue, CKOpocTsb, https://m.edso0.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE ITPSAMONIMHEHOE 1 bubnnoreka [JOK
NBIDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnnorexka [JOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e
CBoOonHOe mageHune. Y CKopeHue bubnuoteka [JOK

6 1
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuneiiHoe qBUKEHUE.

7 I[I;I/I)KCHI/IC Mare iaﬂBHOﬁ TOYKH TI0 1 bubmorexa LHOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [Ipunuun otHOCcUTeNnbHOCTH ["anunest. 1 bu6mmoreka [JOK



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

HuepunanbHble CUCTEMBI OTCYETA.
ITepsbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. [Ipunmun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmorexa LHOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HeloToHa 17151 MaTepualibHON TOUKU
Tpetuii 3akon HeroToHa niis bubnnoreka [HOK

10
MaTepHAIbHBIX TOUEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHOro TsaroreHus. Cumna

11 TspkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuita ynpyroctu. 3akoH ['yka. Bec bubnmnoreka [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuina tpenusi. Koaddumment tpenus.

13 Cuna Zﬁn OTI/IBJIGI({bI/I(l:I pu IIBI/IE(GHI/II/I bubnmorexa LHOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[TocTymarenbHOe U BpalaTeabHOE

14 JBUXKEHHE a0COMIOTHO TBEPAOTO TeNa. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeECHUs TBEPJIOTO Tena
HMitynbsc MaTepUaIbHON TOYKH,

15 CHUCTEMBbI MaTePUAIIbHBIX TOYEK. bubnmnorexa [JOK
Nmnynbsc cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE JTBUKEHUE
PabGora 1 MOIITHOCTE CHIIEL.

16 Kunerndeckast sHEpTrUs MaTepruagIbHONR bubnmoreka [JOK
Touku. Teopema 00 M3MEeHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPrUu

17 [ToreHuunanbpHast SHEPrUs. bubnnorexka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[ToreHuuanbHas SHEPTUs YIPYTO
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMITU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMaNbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBsA3b paboThI
HETMOTEHIUAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKON SHEPTHU CHCTEMBI Tell.
3aK0oH COXpaHEHUsI MEXaHUYECKOM
SHEPruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnast pabora
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
U3MEHCHHEM MEXaHMYECKOW YHEPTUU
TeJa Ha MIPUMEPE PACTSHKCHUS
PE3UHOBOTO KI'yTa)

20

KonTponbhas pabota mo Teme
«Kunemaruka. Jlunamuka. 3aK0HbI
COXpAHEHUS B MEXaHHUKE»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOI Teopru. bpoyHOBCKOE
neuxenue. udpoysus

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

Xapaktep JBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIIIECTBA.
Mogenu cTpoeHUS Ta30B, )KUIKOCTEH
U TBEPABIX TEI

23

Macca MOJICKYII. Komuuecto
BemecTBa. IlocTossHHas ABora,upo

24

TennoBoe paBHOBecue. Temieparypa
u e€ usmepenue. Illkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Uneansueiii raz B MKT. OcHoBHOE

bubmuorexa [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemrepaTypa Kak Mepa
26 CpeHEl KHHETHYECKOM SHEPrUuun bubnnoreka [HOK
JIBUKEHUS MOJICKYJI. Y paBHEHHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI
JlaGopaTopHnas pabota
28 «HccnenoBanue 3aBUCUMOCTH MEXKITY
napaMeTpamu COCTOSIHUS
pa3peKEHHOT0 Ta3ay
29 H3onponecchl B uACATBHOM ra3e U X bubnuoreka [IOK
rpaduyeckoe npeacTaBIcHue https://m.edsoo.ru/ff0c570e
BnyTtpenHss sHeprus
TEPMOJMHAMHYECKON CUCTEMBI U
30 criocoOsl e€ n3menenus. Konnyectro bubnnoreka [JOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edso0.ru/ff0c5952
SHEPruUsl OJTHOATOMHOI'O UJI€AJIBHOTO
rasa
bu6nmoreka [JOK
31 Bupwt Teruionepeain https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonunuecTBo Tennotel npu bubmmorexa LIOK
. https://m.edso0.ru/ff0c5c36
Teruonepenade. AnuabaTHBIN mpoiecce
33 IIepBblil 3aKOH TEPMOAUHAMUKH U €T0 bubnnorexka [JOK
IIPUMEHEHHE K U30IIPOLECCaM https://m.edsoo.ru/ffOc5efc
34 HeobpaTumocTs poIieccoB B bu6nmoreka [JOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

npuponae. Bropoii 3akon
TEPMOJUHAMUKHU

https://m.edsoo.ru/ff0c6230

[Tpuniun nevicteust u KII1/ TenmoBoit

bubmuorexa [JOK

35
MalIuHbI https://m.edsoo.ru/ff0c600a

36 [uxn Kapro u ero KITJI

37 DKoJoru4ecKue npooIeMbl
TEIIOPHEPTETUKU

38 Ob6o06maromuit ypok «MosnekynsipHas bubnuoreka [IOK
¢duznka. OCHOBBI TEPMOAMHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota no teme

39 «Monexynspnas pusuka. OCHOBBI bubmmorexa [JOK

YU ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnuorexa [IOK
Hcnapenne n kunenue https://m.edso0.ru/ff0c63h6
AOCOIOTHAsI U OTHOCUTEbHAS

41 BJIAKHOCTh BO3/1yXxa. HackIeHHbIi bubmmorexa [JOK

Ayxa. = https://m.edsoo0.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n

42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnuoteka [JOK
CBOMCTB KpUcCTaJIOB. JKujakue https://m.edso00.ru/ff0c65f0
Kpuctaiibl. COBpeMEHHbIE MaTepHUAaIbI
[InaBrneHue 1 KpUCTAIU3AIIHS.

43 VnenbHas TCHJII;Ta HJIaBJIeII;I/ISI bubmmorexa [OK

8 ' https://m.edsoo.ru/ff0c6708
Cyb6numarus
bubmuorexa [JOK

44
YPABHEHHE TEILIOBOIO banarca https://m.edsoo.ru/ff0c6820

45 DneKTpU3aIus Tei. DIEKTPUICCKUN bubnuotexa [JOK

3apsna. I[Ba BHUJA SJICKTPUYICCKUX

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

3apsAa10B

HpOBOILHI/IKI/I, JUDJICKTPHUKU U

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS bubnnorexa LIOK
YHpoBOZ ’ p https://m.edsoo.ru/ffOc6bcc
AJICKTPUYECKOTO 3apsiia
B3aumoneiictBue 3aps10B. 3aKOH
47 Kyiona. ToueyHbli 3I€KTPUYECKUIA Bubmaorexa ITOK
y ' p https://m.edsoo.ru/ffOc6ced
3apsia
Hanps>kEHHOCTB 3IIEKTPUUECKOTO
48 nons. [IpuHumn cynepno3uuuu bubnnoreka [JOK
ANEKTPUYECKHUX TToneH. JInnuum https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
Pabota cuit anekTpocTaTH4ecKoro
49 ouia. Ilorennman. Paszaocts bubnmorexa LHOK
’ ) https://m.edsoo.ru/ff0c6f00
[IOTEHIMATI0B
ITpoBOMHUKY U TUIIEKTPUKHA B
50 BHIZ:KT OCTaTUIECKOM HOIJ)IC bubmorexa [TOK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpuyeckas MpOHUIIAEMOCTb
bu6nmoreka [JOK
51 DnexTpoéMkocTh. KoHmencarto
P a p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIIIOCKOTO
52 KOHJIEHCATOpa. DHEPrUs 3apsyKEHHOTO bubmmorexa LHOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopaTtopHast pabota "H3mepenue
IEKTPOEMKOCTH KOHZAEHcaTopa"
[TpuHIUMIT NENCTBUSA U IPUMEHEHUE
54 KOH/JIEHCATOPOB, KOIMMUPOBAIBHOTO

ammapara, CTpyHHOIro IpuHTepa.
DneKTpocTaTHYeCcKas 3alluTa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
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3a3emileHue AIEKTPOprUOOpOB

55

DJIEKTPUUYECKUH TOK, YCIOBUS €TI0
cyuiectBoBaHus. [10CTOSAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Conpotusnenue. 3akon Oma jist
ydacTka 1enu

56

[MocnenoBarenbHOE, MapalienbHOE,
CMEIIAHHOE COCTMHECHUE
npoBOAHKKOB. JlaboparopHas padoTa
«M3yveHne CMEIIaHHOTO COCTUHECHUS
PE3UCTOPOBY

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ffOc74f0

57

PabGoTa 1 MOIIHOCTB ANEKTPUIECKOTO
ToKa. 3akoH Jlxoyinsa-Jlenua

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 715 OJTHOM (3aMKHYTO)
aneKkTpudeckoi uenu. Koporkoe
3ambikaHue. JlabopaTopHas pabora
«M3mepenne D/1C ncrtounnka Toka u
€ro BHYTPEHHETO COITPOTHBIICHUS

0.5

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

59

PesepsHslil ypok. KonTponbHast
pabora o Teme "DnexTpoauHamMuka /
Bcepoccuiickas mpoBepouHas padboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o0maromuii ypok
«INEKTPOIUHAMHKAY /
Bcepoccuiickas mpoBepodHas paboTa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c88be

61

DJIEKTPOHHAs MPOBOJIUMOCTh TBEPBIX
METAJUIOB. 3aBUCUMOCTh
COTMPOTHUBIICHUS METAIIJIOB OT
Temreparypbl. CBEpXIPOBOAUMOCTh



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

DJIEKTPUUYECKUHN TOK B BAKyyMe.

62 . 1
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TorynpoBoiHUKH, X COOCTBEHHAs U

63 MpUMecHasi MPOBOAUMOCTh. CBOMCTBA 1 bubnnoreka [HOK
p—~n-nepexona. IlonynpoBoIHUKOBBIE https://m.edsoo.ru/ff0c84ae
npudopbI
DNEKTPUUECKUN TOK B pacTBOpPax U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bubnuoreka [IOK
DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIN3
DIIEKTPUUYECKHUI TOK B Ta3ax.

65 CamocTosiTeTbHbIN 1 1 bubnuorexa [JOK
HECAMOCTOSITEIbHBIN pa3psaa. MoaHusl. https://m.edsoo.ru/ff0c84ae
Ilma3ma
DneKkTpruuecKue mprudopsl U

66 YCTPOMCTBA U UX NPAKTUYECKOE 1 bubnuoreka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0€e301acHOCTH
KonTponbhas pabota mo Teme

67 «9nekrpocraruka. [locTosHHBIN 1 bubnmnoreka [JOK
ANeKTpuYecKuii ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpeax»

68 PesepBubIil ypok. O600mmarommi ypok 1 bubnuoteka [JOK
o temam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
[1]
':;'n Tema ypoxka Beero KonrTpoabubie | IlpakTnueckue fI[:;‘?eHHﬂ :)lg;)l;l;?)l:;fenbnme
padoThbI padoThbI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3aUMoOJecTBHE. MarHuTHOE II0JIE. 1 bubnunoreka LIOK
BekTop MarHuTHON MHAYKIMU. JInHUK https://m.edsoo.ru/ff0c9778
MarHMTHON HHTYKIIUU
MarauTtHoe 1ose MPOBOJHHKA C

5 TokOoM. OnbIT Dpcreaa. 1 bubnnorexa [JOK
B3anmoaeiicTBre NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopuas padota «3yueHue 1 1 bubnnorexa [JOK
MAarHUTHOTO TOJII KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIST Ha
MPOBOAHMK ¢ TokoM. Cuita Amnepa.

4 JlabopaTopHas pabota 1 1 bubmuoreka [IOK
«HccnenoBannue 1eUCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha pamKy C
TOKOM»

JlelicTBMEe MarHUTHOTO TOJIS Ha

5 JBUKYITYIOCS 3apsSyKEHHYIO YaCTHILY. 1 bubmuorexa [JOK
Cuna Jlopenna. Pabota cubl https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnexkrpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHON uHAyKuuu. I1C 1

UHAYKIOWU. 3akoH SHCKTpOMaFHHTHOﬁ



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykiuu dapanes

JlaGopaTopHas pabora
«HccrnenoBanue sBICHUS
AJIEKTPOMArHUTHON MHYKIIUN))

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

NuaykTuBHOCTH. SIBIICHUE
camouHaykiuu. IJIC caMOMHAYKIIWH.
DHeprusi MarHuTHOTO MOJIsl KaTYIIKU €
TOKOM. DJIEKTPOMAarHUTHOE T10JI€

bub6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: IIOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLI,
UHIYKIIMOHHAs II€Yb

10

O6o6maromuii ypok «MarautHoe
noJie. DIeKTPOMArHuTHasT MHAYKIIUS)

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

11

KonTponbHas pabota mo Teme
«Mar"auTtHoe I10JI€E.
DneKTpOMarHuTHasi UHIYKIUS»

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB00O/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHUUeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHeprun

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

13

JlabopaTopHas pabota
«MccnenoBanne 3aBUCUMOCTH
Mepro/Ia MaJbIX KoJeOaHuil Tpy3a Ha
HUTH OT JJIMHBI HUTH M MacChl TPy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

bu6nunorexa LIOK



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
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OJICKTPOMAarHMTHBIC KOoJIEOAHHS B
nacajibHOM KoJieOaTeIbHOM KOHTYpC.
Amnanorus MCKAY MCXaHUYCCKNMU U
OJICKTPOMAariHMTHBIMHA KOJIEOAHUSIMHU

https://m.edsoo.ru/ffOcb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJI€ATIBHOM
K0J1e0aTeIbHOM KOHTYpE

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencrasnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue konebanus. Pe3onanc.
BreIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
Kose0aHus

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbiii Tok. CHHYCOMIATBHBIN
MepeMeHHbII TOK. MOITHOCTH
MEPEeMEHHOT0 TOKa. AMIUTUTYAHOE U
JEHCTBYIOIIEE 3HAUEHHUE CUJTbI TOKA U
HaIpsHKEHUS

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

18

Tpancdopmarop. [IpousBoacrtso,
nepenaya u noTpediaeHue
JIEKTPUYECKON SJHEPTUU

19

YCTpOoNUCTBO U MPAKTHYECKOE
IIPUMEHEHHE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa epeEMEHHOT0 TOKa,
JIMHUU 3JIEKTpoliepesayd

bubmmoteka IIOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE DJIEKTPOIHEPTUU.
KynbTypa ncnosnb3oBanus
JIEKTPOIHEPTHH B IOBCEAHEBHOMN
KU3HU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexanndeckue BOJIHBI, YCJIOBUA

pacnpoctpanenus. [lepuoa. CkopocTthb

bubnmoreka [IOK

21 pacIpoOCTpaHEHUS U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunble ¥ MPOIOJILHBIE BOJIHBI
99 3ByK. CKOpOCTb 3BYyKa. | pOMKOCTh bubnmnoreka HOK
3ByKa. Bricora ToHa. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
DNEKTPOMArHUTHBIE BOJHBI, UX
23 cBoiicTBa u ckopoctb. [llkana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIHITBI paTUOCBSI3U U
24 TeneBusieHus. Pazsurue cpeacts
cBA3U. Paguonokanus
o5 Konrponsnas pabdora «Komnebanus u Bbu6mmoteka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamonnHENHOE pacpoCTpaHEHHE
26 CBETA B OJIHOPOJHOM CpeeE. bubmuoreka [JOK
ToueyHslil UICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxenue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300pakKeHU B IJIOCKOM 3epKajie
IIpenomnenue ceera. [Tonnoe
28 BHYTpeHHee oTpakeHue. [IpenenbHblil bubmuoreka [IOK
YTOJ TTOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKEHHSI
29 JlabopaTtopHas pabota «3mepenne bubnuotexa [JOK
MOKa3aTelisi IPEJIOMIICHHS CTEKIJIa https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHne nN300pakeHM B bubmmoreka [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
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https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOM JIMH3BI.
VYBenu4eHue JUH3bI

https://m.edsoo.ru/ffOcddle

JlaGopaTopHas pabota

31 «HccnenoBanue CBOMCTB
M300paXeHUI B TUH3AX»
Hucnepcus cera. Cl0XHBIN COCTaB
32 6enoro ceera. Ler. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
Wutepdepennms cera. Audpaxius bubnuoreka [IOK
33 N
ceta. JludpaknuonHas pemeéTka https://m.edsoo.ru/ffOced22
[lonepeyHOCTh CBETOBBIX BOJIH. Bbu6mmotreka [JOK
34
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue npuOOpbI U yCTpoicTBa
35 1 yCJIOBHSI HX O€30IMacCHOTO
MIPUMEHEHUS
['paHuIBl TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHUKH. [locTymarsl bubmuoreka [IOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ffOcf862
OTHOCUTEIILHOCTH
OTHOCHUTENBHOCTH OJIHOBPEMEHHOCTH.
37 3aMeiieHre BpeMEHH U COKpaIleHUE bubnmorexa [JOK
P P https://m.edsoo.ru/ffOcfad2
JUTHHBI
OHeprust ¥ UMNYJIbC PENSTUBACTCKON
38 yacTulbl. CBA3b MAcChl C SJHEPTUEH U bubnnorexa [JOK
) P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHS TIOKOS
39 KonTponbnas padbota «OnTuka. bubmuoteka [IOK

OCHOBBI CTICTIHATBHOM TEOPUH

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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OTHOCHUTCIIBHOCTH

®otonsl. Dopmyna [Inanka. Jueprus

bubnunoreka LIOK

40
Y UMITYJIBC (JOTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE BuG 10K
HOJINOTEKA
41 .0 A.T.
(pororphexta. Ombire: https://m.edsoo.ru/ffOcffc4
CrosneToBa
3akoHbl hoTodddekTa. YpaBHeHne
42 BﬁHmTegHa nq:lq)(pOToaq)(geKTa bubmorexa LOK
a ' https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dhotorpdexra
JlaBnenne cBera. Onbitel I1. H.
43 JlebeneBa. XMHYECKOE NEHCTBUE bubnnorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHudeckue ycTpoucTBa u
MIPAKTUIECKOE TPUMCHCHUE:
44
¢dorosnemenT, GpoTogaTUHK,
CONHEeYHas OaTapesi, CBETOUOT
45 Pemenue 3agad nmo reme «1€MEHTHI bubmmoteka IIOK
KBAHTOBOU OIITHUKH) https://m.edsoo.ru/ff0d0302
Monenb atoma Tomcona. OmBITEI
46 Pesepdopna no paccesHuro a-yactu bubmorexa LOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJenb aToMa
bu6nmorexa LIOK
47 I1 b
OCTYIATRL HOpa https://m.edsoo.ru/ffOdOafa
WNsnyyenne u nornomenue ¢boTOHOB
48 i I/I}ll'lqe exore aTOMeIlH co H(()ll)"O OBHS bubnmotexa LOK
P pexoa " A i https://m.edsoo.ru/ff0d0afa
SHEPTUU Ha Opyroi. Buasl ciekTpos
49 BonnoBbie cBolicTBa yacTuil. BosHbI but6mmorekxa [IOK

ne bpoins. Kopnyckynsipro-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jyanu3Mm. ClIOHTaHHOE U
BBIHY)KJICHHOE U3JTy4CHHE

50

OTtkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaZMOAaKTUBHOTO U3TyUYCHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

o1

CgoiicTBa anbda-, 6era-, raMma-
n3iydeHus. Biousxue
PaJIMOAaKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

52

OTKpbITHE NPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEeKTPOHHBIM U O3UTPOHHBIN OeTa-
pacnaz. ['aMma-usiyuenue

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

53

DHeprusi CBSA3U HYKJIOHOB B sIJIpe.

S nepHble peakuuu. SnepHbii
peaktop. [IpobnemMsbl, mEpCIEKTHBHI,
JKOJIOTUYECKUE aCIIEKThI SIAECPHOU
JSHEPreTUKU

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

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTpOHA. MeTo 16l HAOTIOIEHUS U
PErucTpanyy dJIEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(bu3MUeCKOil KapTUHBI MUPAY

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

55

DTarnbl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHHe acTpoHOMHUU. Bun
3Bé€3aHOrO Heba. Co3Be3aus, sIpKUe
3BE3/1bI, TUTAHETHI, UX BUJUMOE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

JABHKCHUC. ConHeuHas cucremMa

56

Counuue. ConHeuHass akTUBHOCTD.
Hctounuk sueprun CosiHia v 3BE311

57

3BE3/1b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TJIABHOM
nociieioBaTelbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. CoBpeMEHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBostoniu CoJHIa U 3BE3]

58

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nmxenue CoyHua B
lNanaktuke. ['anmaktukn. Y€pHbie
JBIPBI B IAPAX TaJaKTUK

59

Bcenennas. Pa3z0beranue ragakTHK.
Teopust bonbioro B3pbIiBa.
PennkroBoe usnyuenue.
MeTtaranakTuka

60

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KonTtponbHas pabota «1eMeHTHI
aCTPOHOMMUU U aCTPOPHUIUKI

62

O6o06uaromuit ypok. Ponb dpuzuku u
ACTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIHMAIbHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
9eIoBeKa

63

O6o0maromuii ypok. Poms u mecto
(U3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




64

O6o0maromuii ypok. Posb
(buzuveckoit Teopun B HOPMUPOBAHUH
MPEACTABICHUH 0 PU3NUIECKOM
KapTUHE MHpa

65

O6o06maromuii ypok. Mecto
¢bu3nvecKkoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUNA O IPUPOIE

66

PesepBHbIil ypok. MarautHoe noie.
DNeKTpOMarHuTHAsE UHIYKIHS

67

Pesepubiit ypok. Ontuka. OCHOBBI
CIELMAJIbHON TEOpUHU
OTHOCUTEIIbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMeHThl aCTPOHOMUU U
acTpo(U3HUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TMpuUMepax polb W MeCTO (PHU3UKH B
(OpMHUPOBAHUM COBPEMEHHOW HAy4HOW KapTHHBI MHUpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTHH, B NPAKTUYECKON AESITEIbHOCTH

JIoneun

10.2

Y4uuThIBaTh I'PaHULBl IPUMEHEHUS] U3YYEHHBIX (PU3MUECKUX MOJEIIEH:
MaTepuaibHas TOYKa, MHEpLHUalbHas CUCTEMa OTcuéTa, abCOIIOTHO
TBEPAOE TEJO, UCATIbHBIN I'a3; MOAEIN CTPOCHHUS I'a30B, )KUIKOCTEN U
TBEPABIX TEJ, TOYECUHBIM DSJIEKTPUYECKUH 3apsl — INpU PELICHUU

¢duznuecKux 3a1a4y

10.3

Pacno3znaBath pusmyeckue siBiaeHus (Impolecchl) U OOBACHATH UX Ha
OCHOBE 3aKOHOB MEXaHHKH, MOJEKYJISIPHO-KUHETUYECKON Teopuu
CTPOSHHS BEIIeCTBA W  DJIIEKTPOJWHAMHUKH: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE TaJeHue
TeJN, JBUXKEHHE I0 OKPY)KHOCTH, WHEpIHs, B3aUMOJEUCTBUE TEIl;
mudp¢ys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEHHe o00bEéMa Tel TMpU  HarpeBaHUU
(oxJak7ieHuu), TETUIOBOE€ pPaBHOBECHE, HCHapeHue, KOHIEHCAIMS,
MJIaBJICHUE, KPUCTAJUTM3allus, KWUIIEHWE, BJIAKHOCTh BO31yXa,
MOBBIIICHUE ABJICHUSI Ta3a MPU €T0 HATPEBAHUH B 3aKPHITOM COCYIE,
CBS3b MEXJIYy IapaMeTpaMu COCTOSHHS Ta3a B HW30MPOIeccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, UCHOIb3ysd (u3nyeckue
BEJIMYMHBI: KOOpPAWHATA, MYyTh, MEpPEMEIlEHNE, CKOPOCTh, YCKOPEHHE,
Macca Teja, CWJIa, UWMIYJIbC Tela, KHHETHYecKas OSHeprus,
NOTEHIMaJbHAs JHEeprus, MeXaHudeckas pabora, MexaHHW4ecKas
MOIITHOCTbH; TIPY ONKUCAHUU MPABHIBLHO TPAKTOBATH (PU3UUECKUIN CMBICI
UCIOJIb3YEMBIX BEIUYMH, MX OOO3HAU€HUs M €JWHHULbI, HaXOAWUTh
(dbopMyIibl, CBSI3bIBAIOIINE JAaHHYIO (PU3UUECKYIO BETUYUHY C APYTUMU

BCINMYHNHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBEIC CBOMCTBA TE€II M TEIUIOBBIC




ABJICHUS, UCHOJB3yd (U3MUYECKUE BEJIMYMHBL: JaBJCHUE rasa,
TEMIIepaTypa, CpEIHssl KHUHETUYECKas DJHEPrusi XaoTUYECKOI'O
JBIKEHUS MOJIEKYJ, CpEAHEKBaJpaTU4HAsi CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIIbHO TPaKTOBaTh buznyeckuit CMBICII
UCIIONIb3YeMbIX BEJIMYMH, MX OOO3HAYeHUS M EJAMHULBI, HaXOAWUTh
(dbopmyIbl, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnuceiBaTh M3y4YEHHBIE DJEKTPUUECKUE CBOWCTBAa BELIECTBA U
DIIEKTPUYECKUE  sABIIEHUS  (IIPOLIECCHI), HCIONB3Yyd (U3MUYECKUe
BEJINYUHBI: SJEKTPUYECKUNA  3apsil,  JJIEKTPUYECKOe  TOJIe,
HanpspKEHHOCTh  1OJIS, IOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IMpU
OTNHMCAaHUH TIPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMbIX
BEJIMYMH, WX OOO3HAUYEHUsS U EIUHUIBL, YKa3blBaThb (QOPMYJIBL,
CBS3BIBAIOIIME JAaHHYIO  (PU3UYECKYI0 BEIUYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHAJTM3UPOBaTh (PU3MUECKUE TMPOLECCHl M  SIBICHUS, HCIOJIb3YA
¢du3nyeckre 3aKOHbI M MPUHIUIBI: 3aKOH BCEMUPHOTO TsArotenus, I, 11
n III 3akoHbl HprOTOHA, 3aKOH COXpAaHEHMS MEXaHUYECKOM DHEPIHH,
3aKOH COXPAaHEHHUS UMITYJIbCA, IPUHLHUII CYNEPIIO3ULUN CUJI, TPUHIUIT
paBHOIIpaBUs  WHEPLUUAIbHBIX CUCTEM OTCYETA; MOJIEKYISPHO-
KMHETUYECKYI0 TCOPUIO CTPOEHUS BEIECTBA, ra30BbIE 3aKOHBI, CBA3b
CpEeHEW KWHETUYECKOM JHEPrMU TEIUIOBOIO JBHUKEHHS MOJEKYN C
a0COIOTHOW TeMmepaTypoil, NEepBbI 3aKOH TEPMOJUHAMHUKHU; 3aKOH
COXpaHEHMs DJEKTPUUECKOTro 3apsaa, 3akoH KynoHa; mnpu 3ToMm
pa3nnyaTh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IPUHOUIIBI JefCcTBUS MalllliH, HpI/I60p0B n
TEXHUYCCKUX yCTpOﬁCTB; pa3jindatb YCIOBHUA HUX 0€30I1acHOr0

HCIIOJIb30BaHUA B HOBCC}IHGBHOﬁ KHU3HU

10.9

BBITIOTHATE SKCIIEPUMEHTHI TI0 HCCIICIOBAHUIO (PH3UIECKUX SBIICHUH U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUN; TpH
3ToM (opmynmpoBaTh TpobieMy (3amady) W THIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TPEIJIOKECHHOTO

000pyI0BaHUs, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

10.10

OCYH_IGCTBJISITB npsIMbIC W KOCBCHHBIC H3MCPCHUA (1)I/ISI/II-IGCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OICHKU l'IOl"pCH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (DU3MUECKUMH BEIMYHMHAMHU C
UCIIOJIb30BAHUEM IMIPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBAaTh pE3yJibTaThl IOIYYEHHONH 3aBUCUMOCTHU
(¢u3nUecKUX BEJIMYUH B BUJE TAOJUI U TPAPHKOB, JIEJIATh BHIBOJBI 1O

pe3yJibTaTaM MCCIIEI0BaHUs

10.12

CoOmomaTe mpaBmiia  0O€30mMacHOr0  Tpyda TMpPU  MPOBEICHUU
UCCIICIOBAaHUI B paMKax Yy4eOHOrO JKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATENIbCKOW U IMPOEKTHOM AEATEIIBHOCTH C HMCHOJIb30BaHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00OpaTOPHOTO 00OPYIOBAHHUS

10.13

Pemarp pacuérHbie 3amaun ¢ SBHO 33JaHHON (U3UYECKON MOJEINbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpAaTh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MPOBOAMTH PACUETHI M OIICHUBATh PEATLHOCTH MOMYYEHHOTO 3HAUCHUS

(UBUYECKON BETMYMHBI

10.14

Pemars Ka4CCTBCHHEIC 3aJa4du: BLICTPAaUBAaTb JJOTN4YC€CKHU
HCIIPOTUBOPCUMUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C OHOPOﬁ Ha N3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘~IGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NOpU  peUIEHMHM Y4eOHBIX 3aJjad  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTHUM [UIl IOMCKA, CTPYKTYpUPOBaHMUS,
UHTEPIIPETallU U TPEJCTAaBIECHUS YYEOHOH M Hay4dyHO-TIONYJISpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIU3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/IIO

10.16

[TpuBoauTE TpUMEPHI BKJIaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IPOILIECCOB OKPYXKAIOUIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOT Uit

10.17

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (M3MKE B IOBCEIHEBHOMN
KU3HH JJI11 o0ecrieueHus: 0€30MacHOCTH MPU OOpaIeHun ¢ MprudopamMu
U TCEXHUYCCKUMU YCTPOﬁCTBaMH, A1 COXpPAaHCHUSA 3I0pOBbA U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpymnme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh ~ paboTy  TPYIIbl, PalUUOHAIBHO  PACHpPENeNATh
00S3aHHOCTH ¥ IUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsIX, aJ€KBaTHO OLIEHMBATh BKJIaJ KaXJOr0 M3 YYaCTHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoOil MpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

111

JleMoHCTpHpOBaTh Ha TpUMEpPaX poilb W MeCTO (PU3UKK B
(GhOpMHUPOBAaHUKM COBPEMEHHON HAyYHOW KapTHHBI MHUpPa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKH U TEXHOJIOTMH, B MPAKTUYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €IUHCTBO (bHSH‘ICCKOfI KapTUHBI MHpPaA

11.2

Y4uuThIBaThH r'paHullbl MIPUMCEHCHUA N3YUYCHHBIX (I)I/ISI/I‘IGCKI/IX Moneneﬁ:
TOYCUHBIN BJIGKTpI/IT-IeCKI/Iﬁ 3apsan, aacpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHNH (PU3NIECKHX 33134

11.3

PacrioznaBate (usnyeckue sBieHHUS (MPOIECCHI) U OOBACHATH MX Ha
OCHOBE 33aKOHOB  JJIGKTPOJWHAMUKA W  KBAaHTOBOH  (DU3WKH:
AJIEKTPUYECKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOC, XHMHUYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBHE MarHuTOB,
DJICKTPOMArHUTHAsT WHAYKIHS, JCHCTBUE MArHUTHOTO TIOJII Ha
MPOBOJAHUK C TOKOM W JIBVDKYIIUHCS 3apsij, JJICKTPOMArHUTHBIC
KoieOaHusT W BOJIHBI, TPSIMOJIMHEHHOE pacIpoCTpaHEHUE CBETa,
OTpakeHHe,  TMpelomiieHue, uHTepdepeHnus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCIEPCHs] CBeTa, (POTOIIEKTpUUECKUid IPdeKT
(potorddext), cBeTOBOEC HaBICHUE, BO3HWKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPO/A, eCTECTBEHHass M  HMCKYCCTBEHHAs

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HW3YYECHHBIE CBOWCTBA  BEIIECTBAa  (DJIEKTPUYECKHUE,
MAariuTHBIC, ONTHYCCKUEC, JJICKTPUYCCKYIO IMPOBOAMMOCTE Pa3JINYHBIX
Cpel) © DJIEKTPOMArHUTHBIE SIBICHUSA (TIPOIECCHI), HCIONb3Ys
dbuznyecKue BENUYHMHBL:  DJICKTPUYECKUH  3aps], CHiIa TOKa,
AIIEKTPUYECKOE  HANpsHKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, WHIYKIIUS MarHUTHOTO
nosst, cuia Awmmepa, cuna JlopeHla, HHAYKTMBHOCTb KATYIIKH,
SHEPrUsl DJIEKTPUUECKOT0 M MArHUTHOTO TMOJIeH, MEepPUOJ M 4YacToTa
Kosie0aHuil B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKa B Mpoliecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX Kosie0aHuH, doxycHoe
pacCTodHUC MU OITHUYCCKAad CHJia JIMH3bI; IMPU OIMCAHUU IIPABUIIBHO
TPAKTOBaTh (PU3MUECKUIl CMBICT HCIOJB3YEMBIX BEJIHYUH, HX
0003Ha4YeHHs] WU EOUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBS3bIBAIOIINE

JaHHYIO0 (U3UYECKYIO0 BETUYUHY C IPYTUMH BETMYMHAMHU
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OnuceIBaTh HU3Y4YCHHBIC KBAHTOBBIC ABJICHUA U IMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTHh JJICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuona
nmojaypacnaga, OSHEPITUA CBA3M ATOMHBIX AAC€P, IHIpU OIIKMCAHHUU
IIpaBHUJIbBHO TPAKTOBATb (1)I/I?>I/ILICCKI/II71 CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMUYUHY C APYTUMHU BCINYHMHAMH, BBIYUCIIATDH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

AHanu3upoBath (pU3MYECKHE TPOLECCHl U  SIBICHUS, HCIIOJIb3Ys
¢u3nvecKkue 3aKOHbl W NpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MApajuleIbHOTO COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3JIEKTPOMArHUTHOM MHIYKLUWHU, 3aKOH
IPSIMOJIMHEHHOIO pacnpoOCTpaHEHUs CBETA, 3aKOHbI OTPAXEHUsI CBETA,
3aKOHbl  IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTeHHa A
dororddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITyJbCa, 3aKOH COXPAaHEHUs SJIEKTPUYECKOro 3apsia, 3aKOoH
COXpaHEHUsT  MaccoBoro  4yucia, mnocryiaarsl bopa, 3akoH
pPaAMOAaKTUBHOIO paclhaja; TMpuh 3TOM pas3jinyaTh CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHuILIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HalpaBJICHUC BCKTOpPAa HWHAYKIOUHW MArHuTHOIO I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa N CUJIbI HopeHua

11.8

CtpouTh ¥ ONHUCHIBATH HM300pa)K€HWE, CO3aBAEMOE  ILIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BEIOTHATE SKCIIEPUMEHTHI TIO UCCTIE0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUN; TpH
3ToM (GOpPMYIUPOBaTh MpoOJemMy (3a7ady) W THUMOTE3y y4eOHOTO
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  TIPEJIOKEHHOTO

06opy11013aH1/1;[, MMPOBOAUTDH OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisITh NpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHUX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCOO H3MEPEHUs U

HCIIOJB30BaTh U3BCCTHHIC METOAbBI OICHKHU HOFpCH.IHOCTCﬁ I/ISMCpCHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTaHOBKY,
buKcUpoBaTh PE3YyIbTATHl MOJYYCHHON 3aBUCHMOCTH (DU3MUECKHX
BEJIMYMH B BUJIE TaONIUIl U TPadUKOB, JIEIATh BBIBOJBI IO PE3yIbTaTaM

HCCICa0BaHUsA

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  [POBEICHUU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCIIEA0BATENBCKOW U MPOEKTHON AEATEIBHOCTU C UCIOJIb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHam3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl M OIEHUBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKOI BETNIMHBI

11.14

Pemarsn Ka4CCTBCHHEIC 3aJa4du: BLICTPAaUBAaTb JJOTN4YC€CKHU
HCIIPOTUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonp3oBaTh MNpU  pELIEHUH Y4EOHBIX 3aJad  COBPEMEHHbIE
MH(POPMALIMOHHbIE TEXHOJIOTUM JUIsl TOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTallul M HNpPEeJCTaBIeHUs Y4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLIMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOUYHUKOB; KPUTHUYECKU

aHAJIM3UPOBATH MOIY4aEMYIO HH(POPMAIHIO

11.16

OOBSACHATh TPUHIUIBI ACHCTBHUS MAallUH, MPUOOPOB M TEXHUYECKUX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX OE30MACHOTO HCIIOJIIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUICKUX U 3apyOekHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHe 3HaHUS MO (PU3HKE B TMOBCEIHEBHOU
JKU3HM T oOecrieueHrs 0€30macHOCTH TIpU OOpaIIeHUH ¢ pudopaMu
U TCEXHUYCCKUMU YCTPOﬁCTBaMH, A1 COXpAaHCHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

11.19

PaGotate B TpyImie ¢ BBINOJHEHHUEM PA3IUYHBIX COIHMAIBHBIX POIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAaHIAPTHBIX
CUTyalusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOT0 U3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pa3ziena

Kox nposepsiemoro
3JIeMeHTa

HpOBepﬂeMbIe IJIEMEHTBI COACPKAHUA

OU3NKA 1 METObI HAYYHOI'O [IO3HAHU A

11

dusuka — Hayka o npupoxe. HayuHble
METO/BI ITIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3UKE

1.2

MonenupoBanue GU3NYECKUX SBICHUA U
npoueccoB. Hayunsie runores3sl. @uzndeckue
3aKOHBl U TEOpUHU. ['paHULIBI NPUMEHUMOCTU
(bU3IIECKUX 3aKOHOB. [TpuHIIMDI
cooTBeTcTBUs. Pomb u Mecto ¢Qusuku B
dhopMHupOBaHUHT COBPEMEHHOM Hay4YHOU
KapTHUHBI MHpa, B MIPAKTUYECKOU

HEATENbHOCTH JIIOAEH

MEXAHUKA

##HPari#KTHEMATHUKA

211

Mexaan4deckoe JBHKCHHC. OTHOCHUTENBHOCTh
MEXaHUYCCKOI'O JIBUKCHU. Cucrema orcuéra.

Tpaexropust

2.1

212

[lepemenienne, CKOpOCTh (CpeaHsisi CKOPOCTh,
MIHOBEHHasi  CKOpPOCTb) M YCKOPEHHE
MaTepuaIbHOW TOYKH, UX IMPOEKIHMH Ha OCU
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEPEMENICHUH U CIIOKEHUE CKOPOCTEN

2.1.3

PaBHOoMepHOE 51 PaBHOYCKOPEHHOE
MPAMOJIMHEHOE JIBIDKEHUE. I'padpuku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,
YCKOpEHHUS, yTH u MEepEMEIICHUS

MaTepI/IaHLHOI‘& TOYKHU OT BPCMCHU




214

CBobOoHOE TIazicHre. Y CKOpeHHE CBOOOIHOTO

MmajeHust

2.15

KpuBonuneiinoe paBuwxkenue. PaBHOMepHOe
JIBIDKEHME  MaTepuajlbHOM  TOYKHM  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEWHas
CKOPOCTb. [lepuon u 4acToTa.

LleHTpOCTpEMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKCHUE CHApsAIOB, LEMHBIE U PEMEHHBIC

nepenadn

2.1.7

[IpakTnueckune paboTHI. N3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKY MYyTSIMH, IPOUICHHBIMU
TEJIOM  3a  IIOCJIEOBATEIbHBIE  pPABHBIC
MIPOMEXKYTKH BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBUDKEHUH C HAYaJbHOM CKOPOCTBIO, PAaBHOMU
HyI10. M3ydeHue IBUKEHUs [apuKa B BA3KOU
KUIKOCTH.  V3yueHue  JBMKEHUS — Tela,

6pOIJ.IeHHOFO TFOPHU30HTAJIBHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHnMn OTHOCHUTEIILHOCTH INanmunes.
IlepBbiii 3axkoH Herorona. HMuepuuaibHble

CHUCTEMEI OTCUETA

2.2.2

Macca tena. Cuna. [IpuHnun cynepno3uuuu

CHII

2.2.3

Bropoii 3akoH HproToHa 111 MaTepHalbHOU
TOYKM B HWHEPLUMAIBHOW CHCTEME OTCUETA
(UCO). Tpernit 3akon Herotona s

MaTCpHAJIbHBIX TOUCK

224

3aKOH BCEMHUPHOTr0 TAroTeHUs. CHiia TSKECTH.

IlepBas kocMHuueckast CKOpocTh. Bec terna

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenusa. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIBXXCHUA n CHJia TPCHUMA IIOKOA.

Koaddumment tpenus. Cuna conpoTUBICHUS




IpUu ABUKCHUU TCJIA B JKUAKOCTU HUJIU I'a3¢C

2.2.7

HOCTYHaTCHBHOC 1 BpamaTCJIibHOC ABHIKCHUC

a0COJTIIOTHO TBEPAOTO Tea

2.2.8

MOMCHT CHJIBI OTHOCHUTCJIBHO OCH BpaH_ICHI/IH.
[Tnedo cuibl. YCIIOBUS paBHOBECHS TBEPIOIO
teaa 8 UCO

2.2.9

Texumueckne YCTPOﬁCTBai INOAIINITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTdeckue paboThl. M3yueHue NBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TMOJ
JIEMCTBUEM HECKOJIbKMX cuil. MccinenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX
B JeOpPMHUPYEMO TPYKUHE U PE3HHOBOM
oOpaslie, OT BEIMYMHBI HX AePOopMaIliH.
HccenenoBanue ycioBui paBHOBECHS TBEPIOTO

TCJIa, UMCIOICTO OCh BpalllCHUSA

2.3

###HPar#t##3AKOHBI COXPAHEHU A B MEXAHUKE

I/IMHy.]'IBC MaTepI/IaJIBHOﬁ TOYKH, CHUCTCMBI

231 MaTepuaibHbIX ToueK. Mmnynsc cuisl u
M3MEHEHUE UMITyJIbCca TeJla
232 3akoH coxpaHeHuss ummnyiasca B HCO.
o PeakTtuBHOC IBHKCHHE
2.3.3 Pa6oTa cribl
234 MOIIHOCTE CHIBI
935 Kunernueckas sHeprusi MaTepuagibHOU TOYKH.
o Teopema 0 KHHETUUECKOW SHEPTUU
[TorenmmansHas osHeprud. IloTeHumnanbHas
236 SHEPTUst yIpyro nehopMUPOBAHHOM
- npykusbel. [loTeHImanpHas »dHEpPrus Tena
BOJIM3U MOBEPXHOCTH 3EMIIU
[loTeHnManbHbIE W HEMOTCHIIUAIBHEIC CHIIBI.
237 CBsi3p paboThl HEMOTCHIIMAIBHBIX CHJI C

N3MCHCHHUECM MEXaHUYEeCKOMH SHECPTrUun

CHCTEMBI TECII. 3akoH COXpaHCHUMA




MEXaHUYECKON YHEPTUn

2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHHS
239 TexHUUYeCKne yCTpOWCTBA: JIBUJKEHUE DAKET,
o BOJOMET, KOIIEp, IPYKUHHBIN [TUCTOJIET
[Ipaktnueckue paboTel. W3yueHue cBs3M
23.10 CKOpPOCTEMl TeJl TMpu HEynpyrom yaape.

HCCJ’ICI{OB&HI/IC CBA3HU pa6OTBI CHJIBI C

W3MEHECHHEM MEXaHHMYISCKOM OHCPIHUHU TCJIa

MOJIEKVYJISAPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOW TEOPUU

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOpUH. BbpoyHnoBckoe
newkenue. ludpdysus. Xapakrep IBUKECHUS U

BSaHMOHCﬁCTBHH YaCTHUll BE€IICCTBA

3.12

Mopenu cTpoeHuss Ta30B, KUAKOCTEH U
TBEPABIX Tel W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE ATHUX MOJENIECH

3.13

Macca wMonekyn. KonudecTtBo BemiecTsa.

[TocTostHHast ABoraapo

3.14

TermmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus

3.15

Monens  upeanpHoro  rasza.  OcHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOTO Ira3a

3.1.6

AOGcomoTHas Temmeparypa Kak Mepa cpefaHeit
KMHETUYECKOW DHEPIUU TEIUIOBOTO JABMXKECHHUS

yactul rasza. lllkama remneparyp KenbBuna

3.1.7

VpaBuenue Kianeitpona — Menzgeneesa.

3akoH /lambToHA

3.18

I"azoBbIe 3akoHBI. M30mporiecchl B Ua€aIbHOM
ra3¢ C IIOCTOAHHBIM KOJIMYCCTBOM BCIIICCTBA.

n30TepMa, U30X0pa, n30oapa

3.1.9

TexHnuueckue YCTpOMCTBA:! TEPMOMETD,

OapomeTp




3.1.10

[Tpaktuyeckue paboTel. M3mepeHue wmacchl
BO3JyXa B KJIaCCHOM KoMHare. MccnenoBanue
3aBUCUMOCTH MEXY ITapaMeTpaMu COCTOSIHUSA

Pa3spEeKECHHOIO ra3a

3.2

OCHOBbI TEPMOJMHAMUKHU

3.21

TepmonnHamuueckass cucTeMa. BHyTpeHHsA
DHEPrusl TEPMOAMHAMMYECKOM CHCTEMBI U

CIIOCO0OBI €€ U3MEHEHUS

3.2.2

KonndecTBO TENIOTH U pa60Ta. BHYTpeHHHH

OHEPIHdA OAHOATOMHOI'0 NACAJIBHOTO ra3a

3.2.3

Bunapl Temmonepenayu: TEMJIONPOBOIHOCTD,
KOHBEKIIMS, H3ITy4eHHe. TerioéMKOCTh Telna.
VienpHass TEIUIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI ITPU TCILIOIICpEaAadC

3.24

IlepBblit 3aK0H TepMoauHaMUKU. [Ipumenenne
IIEPBOrO 3aKOHa  TEPMOAMHAMUKHU K
n3onpoueccam. ['paduueckas uHTEprpeTanus

paboThl raza

3.25

TermoBble mammHbl. [IpuHIMIBL  JEHCTBUSA
TerIoBbIX MamuH. [IpeoOpazoBanus 3HEpruu
B TemioBbIXx MammHax. KoapduumeHt
nosiesHoro  geiictBus  (manee —  KIIM)

teroBoil mammHbl. [{ukn Kapuo u ero KI1J|

3.2.6

Bropoii 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTs mporeccoB B MPHUPOJE.
Temnoswie JIBUTATEIH. JKOJIOTHYECKHE

Hp06J'IeMBI TCIINIOSHCPTCTUKHU

3.2.7

TexHunueckue YCTPOMCTBA: JIBUTaTelb
BHYTPEHHETO Cropasus, OBITOBOI

XOJIOAUJIBHUK, KOHAUITUOHED

3.2.8

[TpakTrueckue padbotel. U3mepeHue yaenbHOn

TEIUIOEMKOCTH

3.3

##Pari### Al PEIATHBIE COCTOSHMA BEHHIECBA. ®A30BbIE

ITEPEXO/IbI




3.3.1

[TapooOpazoBanue u kKoHneHcanus. Vicnapenue
u KHTICHHE. VY nenbHast TEerora
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHUS OT JaBJICHHUA

3.3.2

AOcComIoTHAsS ¥ OTHOCHUTEIbHAsA BIAXKHOCTh

Bo3ayxa. HacelienHslil map

3.3.3

Trépnoe TEJO. Kpucramimyeckue u
amopdHbIe Tena. AHU30TPONHUS  CBOWCTB
KPHUCTAIIJIOB. Kunxue KPHUCTAILJIBL.

CoBpeMeHHbIE MaTepHaIb

3.34

IlnaBnenue wu KpucTajluin3anus. Y aennHas

terutoTa tiasnenus. Cyomumarus

3.3.5

YpaBHeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpPOHCTBA: THUTPOMETP U
MICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
MOJIYYEHUS] COBPEMEHHBIX MaTepUajoB, B TOM

YU CJIC HAHOMATCPHAJIOB, 1 HAHOTCXHOJIOT'MH

3.3.7

IIpakTueckue paboThI. N3mepenune

BJIAJKHOCTH BO3aYyXa

DJIEKTPOAMMHAMUKA

4.1

###HParfH##OJIEKTPOCTATHUKA

411

OnexTpu3anys Tea. JNeKTpudeckuil 3apsan. Jsa

BU A JICKTPUYUCCKHUX 3aps10B

41.2

HpOBO)IHI/IKI/I, AUDJICKTPUKU u

MOJTYTPOBOTHUKHA

4.1.3

3akoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

41.4

B3aumopeiictBue 3aps10B. 3akoH Kynona

415

DIIEKTpHUUYECKOE oJie. HamnpsxénnocTts
AIIEKTPUYECKOTO OJIS. [IpuHmn
CYNIIEPIIO3UIINH. Jluann  HanpsHKEHHOCTH

SJICKTPHUYCCKOTO ITOJIA

4.1.6

PaGora cumim  3NEKTPOCTATUYECKOTO  TOJIS.

Ilorenuuain. Pa3HocTh HOTEHITNAIOB

4.1.7

HpOBOI{HI/IKI/I U OUBJICKTPUKU B NOCTOSIHHOM




SJICKTPUYCCKOM II0JIC. ILI/IBJIGKTPI/I‘ICCKZUI

MIPOHUIIAEMOCTh
DIIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCaTopa.
DHeprus 3apsHKeHHOr0 KOHIeHcaTopa
TexHuueckue  ycTpOWCTBA:  AJIEKTPOCKOII,
419 AIIEKTPOMETpP, DJIEKTPOCTATUYECKasi 3alluTa,
o 3a3eMJICHHE DJIEKTPOIPUOOPOB, KOHJCHCATOP,
KCEpPOKC, CTPYUHBIN TPUHTED
4110 [IpakTuueckue paboTHI. N3mepenue

BJ'ICKTPOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar###ITIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcnoBus CYILICCTBOBAHUSA IIOCTOAHHOI'O

421 aNeKTpruyeckoro Toka. Mcrounuku toka. Cuna
ToKa. [TocTosHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DNEeKTpUYECKOe CONPOTUBJIEHHE. Y IETbHOE
o COIIPOTHUBIIEHUE BEIIECTBA
424 [TocnenoBarenbHOE, napajuiesibHOe,
o CMEIIaHHOE COeIMHEHHE IPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jxoyins
4.2.5
— JleHnna
4.2.6 MOIHOCTB JIEKTPUUECKOTO TOKA
anekTponBrkymmas cuna (mamee — DJC) u
427 BHYTpPEHHEE CONPOTHBIIEHHE HCTOYHHMKA TOKA.
o 3akoH OmMa I TOJNHOM  (3aMKHYTO)
anekTpuueckoit renu. Koporkoe 3ampikaHue
DNeKTpOoHHas POBOJMMOCTb TBEPBIX
198 METAJUIOB.  3aBHCHMOCTH  COIPOTHBIICHUS
o METaJUIOB oT TEMIIePaTyphbI.
CBepXmpoBOAUMOCTh
429 OnexkTpuueckuii TOk B Bakyyme. CBolicTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[TonmynipoBoHuKU. COOCTBEHHAs M TPUMECHAs
IIPOBOAMMOCTD TOJIYIPOBOAHUKOB. CBONCTBA

p-n nepexoaa. [TomynpoBogHUKOBEIE TPUOOPHI

4211

ONEKTPUUECKU  TOK B DJIEKTPOJIMUTAX.
DNEKTPOIUTHYSCKAS IUCCOLUAINSL.

DIIEKTPOIN3

4.2.12

DIIEKTPUYECKUI TOK B rasax.
CaMocCTOsITeNIBbHBI W HECaAaMOCTOSTENIbHBIN
pa3psan. PasnuuHble TUIBI CAaMOCTOSITEIBHOTO

paspsiaa. Mouaus. [1nazma

4.2.13

TexHuueckue  yCTpOMCTBa: ammepMerp,
BOJITMETP,  peocTaTr, MCTOYHHUKH  TOKa,
AIIEKTpOHArpeBaTelbHbIe npuOopHI,
AIIEKTPOOCBETUTENbHbBIE IPUOOPHI, TEPMOMETP
COTPOTHBIICHUS, BaKyyMHBIT JIO]I,
TEPMUCTOPbI u (doTope3nucTopsl,

HOJ'IyrIpOBOI[HHKOBBII’I Au0o4, raJlbBaHHUKa

4.2.14

[TpakTnueckue paboTHI. N3yuenue
CMEIIaHHOTO COEIUHEHHSI PE3UCTOPOB.

WN3mepenne OJIC HUCTOYHMKA TOKAa M €ro
BHYTpEHHero conpoTuBieHusa. HaGmronenue

QJICKTPOJIN3a

11 KJIACC

Kon
pasnena

Koanposepsiemoro
3JIEMEHTa

IIpoBepsiemble 3JIeMEHTbI COlEPKAHUSA

4

SJIEKTPOAMMHAMUKA

4.3

##HPartH#M AT HUTHOE I10OJIE. DJIEKTPOMATHUTHAA MHAYKIOUA

43.1

IlocTtossHHBIE MaruuThbl. BzaumoaencTBue

IIOCTOSAHHBIX MarHuToOB

43.2

MaruutHoe Tmone. BekTop MarHuTHOM
HWHAYKIWH. HpI/IHI_II/IH CYHnCpIO3uIN.

Jluanm MarmuTHOM uWHAYyKUMU. KapTuHa




JIMHUM  MAarHuTHOW  HMHAYKUUMHA  TOJIA

IIOCTOAHHBIX MAarHuTOB

MarHuTHOE 110J€ MPOBOJHUKA C TOKOM.
KapTuna nuHMil 10N JUIMHHOTO MPSIMOTO

IIPOBOAHHMKA M 3aMKHYTOI'0 KOJIBIIEBOI'O

433 MPOBOJIHUKA, KAaTYIIKU C TOKOM. OTmbIT
Opcrena. BzaumoelicTBue NpoOBOIHUKOB C
TOKOM
434 Cuna Amriepa, €€ MOJyJIb M HallpaBIICHUE
Cuna JlopeHua, e€ MOAyJIb U HalpaBJICHUE.
JIBukeHne  3apsDKEHHOM — 4acTUIBI B
433 OIHOPOJIHOM MArHMTHOM mone. Pabora
cuiibl JIopeHiia
4.3.6 SIBneHne 3NeKTPOMarHuTHOM MHIYKIUU
4.3.7 [ToTok BEeKTOpa MArHUTHON MHIYKLIIUHU
O/1C nHAyKIMU. 3aKOH IEKTPOMarHUTHOM
438 nHaykunn Papanest
BuxpeBoe snextpuueckoe mone. IJIC
MHIYKIMA B TPOBOJHUKE, JBIXKYIIEMCS
439 MOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM
noJie
4.3.10 [TpaBuno Jlenma
NHayKTUBHOCTH. SIBIIEHME CAMOWHIYKIUH.
4.3.11
O/1C camouHIyKIIMHN
DHeprusi MarHUTHOTO TIOJNS KATYIIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE T0JIe
TexHudeckne  yCTPOWCTBA:  IOCTOSIHHBIE
MarHuThl, AJIEKTPOMATrHUTHI,
4.3.14
ANIEKTPOJBUTaTENb, YCKOPUTENH
AJIEMEHTAPHBIX YaCTUI, UHAYKIIMOHHAS T1€Yb
[TpakTuueckue paboTHL. Nzyuenune
4.3.15 MarHMTHOTO T1IOJA KAaTyIIKH C TOKOM.

UccnenoBanue neiicTBUA  MHOCTOSIHHOI'O




MarHurTa Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUS BHGKTpOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHM 1 BOJIHBI

5.1

##HHPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Konebarensuags cucrema. CBOOOIHEBIE
konebOanus. ['apMoHHMuecKue KoyieOaHusI.
[lepron, wactora, amiumatyna u  (dasa

KoJiebanuit

512

[IpyxvHHBI MasTHUK. MaremaTu4eckui

MasiTHHK

513

VYpaBHEHHE TapMOHMUYECKHX KOJeOaHUi.
Kunematuueckoe u JUHAMHUYECKOE

OIUCaHME KOJIEOATEIBHOTO IBIKEHUSI

5.14

IIpeBpanicnue SHEPruu pu
FapMOHMYECKUX  KOJIeOaHUSX. Cas3p
aMILTATY /b Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUIUTyJaMHu KosieOaHUil eé

CKOPOCTH U YCKOPEHUS

5.15

Konebarenbubiit  koHTyp.  CBOOOIHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHUs B
uaeaIbHOM  KOJeOaTeIbHOM  KOHTYpE.
AHAIOTUST MEXIYy MEXaHWYeCKUMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSAMU.

®opmyna Tomcona

5.1.6

3akoH COXPAHCHUSA SHEPIrUu B HUACAIIBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

By eHHbIE MEXaHUYeCKue KoJieOaHwusl.
Pe3onanc. Pe3onanchHas KpHUBasl.
BrenyxaeHHbie JJIEKTPOMarHUTHHIE

KOJIeOaHUS.

5.1.8

Ilepemennbii  TOK.  CHHYCOMIATBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MontHocTh MEPEMEHHOTO TOKA.

AMIITUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE




CHJIBI TOKA W HAITPAKCHUA

5.1.10

Tpauncdopmarop. [IpousBozacTso, nepegaya
U MOTpebsieHne 3JEKTPUUECKON SHEPruu.
OKOJIOTUYECKUE PUCKU MPU IPOU3BOICTBE
AIEKTPUYECKON SHEPIuHu. Kynberypa
MCII0JIb30BaHUs AJIEKTPO3HEPTUH B

HOBCGI[HGBHOﬁ KHU3HHU

5.1.11

Texnuueckue ycTpoiicTBa: celicmorpad,
NMEKTPUICCKHIA 3BOHOK, JIMHUN

QJICKTpoIICpcaaqd

5.1.12

[Ipaktnueckue pabotel. MccnemoBaHue
3aBUCUMOCTH IE€pUOAa MajbIX KoJieOaHUN
rpy3a Ha HUTU OT JUIMHBI HUTH U MAacCChI
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
LeNu U3 IOCIEI0BAaTeNIbHO COCTUHEHHBIX

KOHJIEHCATOpa, KaTyLIKU U PE3UCTopa

5.2

#HHPart#MEX AHUUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.21

Mexanuueckue BOJTHBI, YCIIOBUS
pacnpoctpanenusi. [lepuon.  CkopocTh
pacrpoCTpaHeHHsT W JUIMHA  BOJIHBIL.

HonepeqHI)Ie H IPOJAO0JIbHBIC BOJIHEBI

5.2.2

##HPar### ntepdepenius u audpaxius

MEXaHUYCCKHUX BOJH

5.2.3

3Byk. CkopocTh 3ByKa. [’ pOMKOCTH 3ByKa.

Beicota Tona. TemOp 3ByKa

524

OJIEKTPOMarHuTHbIE  BOJIHBL. Y CJIOBUSA
W3JIYyYEHHUS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHas opuenTtanusa BekTopos E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BaAKyyM¢€

5.25

CBoifcTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaXXCHHUE, MPEIOMJICHHE, MOJSpU3aIHns,
mudpakuus, uHTepdeperuns. CKOpocTh

SJICKTPOMArduTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpuHUMIIBI PagUOCBA3UM U TEIEBUJICHUS.
Pagnomoxaryst. DJIEKTPOMarHuTHOE

3arps3HEHNE OKPY)KAIOIIECH Cpe/Ibl

5.2.8

TexHuyeckue ycTpoucTBa: MY3bIKAJIbHbBIE
WHCTPYMEHTBHI, yIBTPa3ByKOBast
MUArHOCTHKAa B TEXHMKE W MEJHULUHE,
pamap,  paguONpUEMHHUK,  TEJIEBU30pP,

anTeHHa, Tenedon, CBU-meup

5.3

#HH#HParHH#HOIT TUKA

531

[IpssMonMHEHOE PacIpOCTpPaHEHUE CBETA

B OHOpOHOM cpene. JIyd cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKECHUS
cBera. [loctpoenne M300pakeHN B IIIOCKOM

3epKajie

5.3.3

[penomienne cBeTa. 3aKkOHBI TPETOMIICHHS
CBeTa. AOCOITIOTHBIH OKa3areikb

MMPEIOMJIICHUA

5.34

Iomxoe BHYTPEHHEE OTpPa’KCHUE.
IIpenenbHbIl yroy MOJHOTO BHYTPEHHEIO

OTPAKCHUMA

5.35

Hucnepcuss  cBera. CIOXHBIH  cOCTaB

oenoro ceera. L{Ber

5.3.6

Cobuparonyie ¥ paccerBaOIINe JTUH3BI.
Tonkas nuH3a. DOKYCHOE PACCTOSHUE W
ONTHYECKass  CWia  TOHKOM  JIMH3BI.
[TocTpoenue n300pakeHNU B COOMPAIOIIINX
u pacceuBaromux JauH3ax. Dopmyna
TOHKOM JWH3EL. YBeIWUeHHe, JIaBaeMoe

JIMH301

5.3.7

[Ipenensl NPUMEHUMOCTH T€OMETPUYECKOM

OIITUKHU

5.3.8

WNurtepdepentius  ceera.  KorepeHTHbIe

HUCTOYHHUKU. Vcnosus H8.6JIIOI[CHI/I$I




MaKCUMYyMOB u MUHUMYMOB B
UHTEp(PEPEeHIIMOHHON KapTHHE OT JBYX

CI/IH(l)a3HBIX KOI¢pCHTHBIX UCTOYHUKOB

Hudpakmuss  cBera.  JudpakmuonHas
pemérka. YcinoBue HaONIOICHUS TIaBHBIX
5.3.9 MaKCUMYyMOB npu aJeHuU
MOHOXPOMAaTHYECKOTO CBETa Ha

TU(PPAKIUOHHYIO PEIETKY

5.3.10 [Tonstpusanus cBera

TexHudeckue yCTpOMCTBA: OYKH, JIyIa,

doroanmapar, NPOEKIUOHHBIN ammapar,

53.11 MHUKPOCKOIIL, TEJIECKOII, BOJIOKOHHAs
OIITHKA, JudpaKIuOHHAS penérka,
TIOJISIPOH T
[IpakTuyeckne  pabOTHI N3mepenue

nokasarens npesnomienus. MccnenoBanue
5.3.12

CBOMCTB  W300pakeHHMH B  JIMH3aX.

Ha6J’IIOI[eHI/Ie JAUCIICPCHUHU CBCTA

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

['paHnIBI TPUMEHMMOCTH KJIACCHUYECKOU
MEXaHUKH. IToctynatsl TEOpHUH
6.1 OTHOCUTEJIbHOCTH: MHBAapUAHTHOCTb
MOJyJsl CKOPOCTH CBe€Ta B BaKyyMe,

IIPUHIUIT OTHOCHTEIBHOCTH DWHINTEHHA

6 OTHOCUTETBHOCTb OJTHOBPEMEHHOCTH.
6.2 3amemyieHHe BpEeMEHH U COKpaIleHue
JUTAHBI
6.3 DHeprus 1 UMIyJIbC CBOOOHON YaCTHUIIBI
CBsI3p Macchl C DHEPTHEH W HUMITYIHCOM
6.4 CBOOOJHOW YacTHLIbl. OHEpPrus IOKOs
¢BOOOIHOM YaCTHIIBI
7 KBAHTOBAS ®U3UKA
- ##Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®oronsl. Popmyna [lnanka cBA3M dHEPrUK




doroHa ¢ ero uyacroToid. OHeprus u

HUMITYJIBC (POTOHA

7.1.2

OTtkpeiTHE U UccaeaoBanue Gorodddekra.
Ombitet - AI. CroneroBa.  3aKkoHbI

dboTtodrddekra

7.1.3

YpaBHeHue OHHIITEHHA I

dboTtodrddekra. «Kpacnas TPaHUIIA

dororddekra

7.1.4

Jasnenue ceera. OnbiTel [1.H. JIeOenena

7.15

XHUMHUECKOE ﬂeﬁCTBHe CBCTa

7.1.6

Texnuueckue ycTpoiicTBa: (oTornemeHr,
dboTomaTUHK, COJIHCUHAas Oarapes,

CBE€TOOHNOO

7.2

CTPOEHUE ATOMA

721

Monens atoma Tomcona. OnbITEI
Pesepdopaa mo uccnenoBaHuio CTpOSHUS

aToMma. HnaHeTapHasl MOACJIb aTOMa

7.2.2

[Toctynatet bopa. H3znyuenue u
noryomeHue (GOTOHOB TMpU  Iepexoje
aToMa C OJHOIO YPOBHS JHEPruM Ha
apyroi. Buasl ciektpoB. CHekTp ypoBHER

SHEPTUH aTOMa BOJIOPOA

7.2.3

BosmoBele cBoiicTBa uactuil. BoiHBI 1€
bponns. KopnyckynsipHo-BOIHOBOM
nyanu3M.  Jludpakmus dIIEKTPOHOB Ha

Kpucrajuiax

724

CrnoHnranHoe U BBIHY)XXJICHHOC M3JIYUCHUC.

YCTpoiicTBO U PUHIMIT PaOOTHI J1a3epa

7.25

TexHUUecKrne YCTPOMCTBA: CHEKTPalbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktnueckne  paboTtel.  HaGmomenue

JIMHENYaTOro CIEeKTpa

7.3

ATOMHOE A1PO




7.3.1

Metoabl HaOMIONEHHST W PETUCTpalUU

SJIEMEHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHH0 cocTaBa
paauoakTHBHOrO  u3iydeHus. CBoiicTBa
anb(a-, Oera-, raMmma-u3nydeHus. BrusHue

PaauOaKTHUBHOCTH HaA JKHWBBIC OPraHU3MbI

7.3.3

OTkpplTHE  IIPOTOHA U HEUTpOHA.
Hyknonnas mopnens siapa Ieiizenbepra —
WBanenko. 3apsan aapa. MaccoBoe 4HcCio

siapa. 3oTonsl

7.3.4

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  Oera-pacman.  [amma-
U3ITy4YCHHE. 3aKOH  paJAMOAKTHBHOTO

paciaaa

7.3.5

9Hepr1/151 CBsA3HU HYKJIOHOB B sAApe.

Anepurie cuibl. Jlegext Macchl siapa

7.3.6

ﬂnepHHe peaKknuu. I[eHeHI/Ie n CHHTC3

saaep

7.3.7

SAnepHsiit peaKTop. TepmosinepHbIit
cuHre3. [IpoOGneMbl ¥  HEPCHEKTHBBI
AIEPHOM  DHEPreTUKU. DKOJOTHYECKUE

ACIICKThI HﬂepHOﬁ OHEPICTUKU

7.3.8

OneMeHTapHble  vacTuipl.  OTKpbITHE
[IO3UTPOHA. @yH1aMEHTAIIbHBIE

B3aUMOJICUCTBUA

7.3.9

TexHudyeckue  yCTpOMCTBA:  JO3UMETD,
kamepa BuibcoHa, snepHbIl peakTop,

aroMHas bomba

7.3.10

[Tpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mHoro neba. Co3Bes3nmus, SpKHe




3B63,ZU>I, IIJIaHEThI, UX BUAUMOC IBMXXCHUC

8.2

Comueunast cucrema. llimaHeTsl 3eMHOU
TPYIIIBI. IImaneTsI-ruranTel u Ux
CIIyTHUKH, KapJIMKOBBIE IIaHeThl. Maible

Testa CoTHEYHON CUCTEMEI

8.3

Connue, ¢orochepa u  armocdepa.

ConHeyHas akKTUBHOCTh

8.4

Hctounuk sHeprun ConHua U 3B€371

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJlyc, TeMIlepaTypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CTHEKTPaNbHBI  KJIAcC — CBETUMOCTBY.
3BE3bl  IVIABHOWM  I1OCIIEIOBATENILHOCTH.
3aBUCUMOCTh «MAacca — CBETUMOCTbY» JUIf

3B&3]] ITIaBHOM IOCICA0BATCILHOCTH

8.6

#HHPar###BuyTpeHHee  CTpoeHue  3BE3NL.
COBpeMeHHBIe NpeaACTaBICHUA (6]
npoucxoxaeHun U spomoiu ConHuoa u

3BE3. DTaIbl )KU3HU 3BE3]I

8.7

Mneunsii  Ilyre — Hama ['anakrtuka.
CnupanbHass  crpykrypa  ['amaktukw,
pacnpezneneHue 3BE3N, Tra3a U IBUIN.
ITonoxxenne wu pBwkenne ConHua B
lamaktuke. Ilmockas w  cdepudeckas

moacucTeMsl I aakTuku

8.8

Tuner ramakTuk. PammoraakTmku W

KBa3apbl. YEpHBIE ABIPHI B AApax rajJakTHK

8.9

Bcenennas. Pacmupenue — BceeneHHOM.
3akon XaO6ma. Pasz0eranue rajiakTHK.
Bospact u pamuyc BcenmeHHoil, Teopus
bonpmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukToBoe nsnyyeHue

8.10

Macmrabnass ~ cTpykTypa  BceneHHOI.
Meraranaktuka. Hepeménnsie mnpoGiiemsbl

aCTPOHOMHUU




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
ITPOIECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JIA
YUYEHUKA

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mon
penakiueit [TapdpentreBoit H.A., AkiinonepHoe oomectBo «M31aTenscTBo
«ITpocsemieHue»

» dusuka, 11 kmace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penakiueit [TapdpentreBoit H.A., AkuimonepHoe o6mecTBo «3marenbeTBo
«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

» ®Gusuka 10 kinace yueOHUK 0011e00pa3oBaT. opraHu3aiuii: 0a30BbIN U
yrayonenusiit ypoBau /I'.S1.Mskumes. b.b.byxosues. H.H.Corckuit; mon
penakuueii [TandpentreBoii.- M. [Ipocsemenue. 2020 (k1accuueckuit Kypc)

» Gusuka 11 kinace yueOHUK 0011e00pa3oBaT. opraHu3aiuii: 0a30BbIN U
yrayonenusiit ypoau /I'.S1.Mskumes. b.b.byxosues. H.H.Corckuit; mon
penaxiueit [landentnenoii.- M. [Ipocsemienue. 2020 (kaccuueckuii Kype)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://media.prosv.ru/

https://m.edsoo.ru
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