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INOACHUTEJIBHASA 3AIIMCKA

[TporpamMma 1o ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CpPEIHETO OOIIEro
oOpa3oBaHMs pa3zpaboTaHa Ha OCHOBE IOJOKEHUH U TPEeOOBAHMN K pe3yibTaraM
OCBOEHMSI OCHOBHOM 00pa3oBaTeiabHON MporpaMmsl, npeactaBieHHbIX B PI'OC
COO, a Ttakxke c yu€roMm eaepanbHON paboyeil mporpaMmbl BOCHHUTAHUS U
KOHLENIIUKA TpenojaBaHus y4deOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
OpraHMu3aAUIX Poccuiickoin Oenepanuu, peanu3yoImx OCHOBHEIE
o0Opa3oBaTeIbHbIE IPOTPAMMBI.

Conmepxanue mporpaMmbl MO (U3MKE HANpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHHBI Mupa oOywatommxcs 10-11 xmaccoB mnpu
oOyueHnu ux ¢usrke Ha 6a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JESTEIBHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByer TpeboBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, NPEIMETHBIM M METalPpEAMETHBIM pe3yJbTaTaM
oOyueHHus, a TaKKe YUYUTHIBAET HEOOXOAUMOCTh pEaM3allud MEKIPEeIMETHBIX
CBs3eM (DM3HKU C €CTECTBEHHO-HAYYHBIMH Y4YeOHbIMH TMpeaMeramu. B Hel
ONpEAEISAIOTCA OCHOBHBIE LIEJM M3ydeHUs (U3UKH Ha YPOBHE CPEIHEr0 OOILEro
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTAThl OCBOCHUS Kypca (PU3UKU: JIUYHOCTHBIE,
MeTaIpeIMETHbIE, IPEIMETHBIE (Ha 0a30BOM YpOBHE).

[Tporpamma no (pu3MKe BKIIOYAET:

o [IJITAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (U3MKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJILTATHI 110 rojiaM 00y4EHUs;

e coziepKaHue yueoHoro npeaMera «Pusnka» mo rojgam o0ydeHusl.

duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyIAas B
KauecTBE y4eOHOIo IMpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpykatomeM mupe. LIkonpHbIN Kype GU3NKN — cCTEMOOOpa3yoIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMIPOIIECCOB W SIBIICHWM, HW3YYaeMBIX XHUMHEH, OHOJIOTHEH,
busngeckoir reorpadueir u acTpoHoMmed. Mcmonp30BaHME W AKTUBHOE
npuMeHeHne (U3NYECKUX 3HAHUM  OmpenersieT Xapakrep H  pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJOTUH B Chepe IHEPIreTUKH, TPAHCIIOPTA, OCBOCHUS KOCMOCA,
IIOJIYYEHHUS] HOBBIX MATEPHAIOB C 3aJaHHBIMU CBOMCTBaMH U Apyrux. M3yuenue
¢u3MK BHOCUT OCHOBHOM BKJaA B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MHUpa O0y4YaroImuxcs, B (OPMUPOBAHUE YMEHHUH MPUMEHATH HAyYHBIN
METO/1 TO3HAHMSI IPU BBIITOJIHEHUH UMM YYEOHBIX HCCIIEIOBAHUM.

B ocHOBy Kypca ¢(u3uku a1 YpPOBHS CpenHero oOuero ooOpa3oBaHUs
IOJIOXKEH pAX HUACH, KOTOpPbIE MOXHO pacCMaTpuBaThb Kak IPUHLMIBI €0
OCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypcC SBIISICTCS JIOTHYECKHU
3aBEpIIEHHBIM, OH COACPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCHUECKOH, TaK U COBPEMEHHOMN (PU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3Mku
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEPHH, BEIICCTBE U
ToJIe.

Hoes eymanumapuzayuu. EE€ peanuzanus NOpEANoaraeT HCHOJIb30BAHUE
I'YMaHUTAPHOTO TOTEHIMaIa (PU3NYECKOH HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
bu3uKkn ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMU MPOOIEMaMH.

Hoes  npuxnaonoti uanpaenennocmu. Kypc ¢Gusukm mpeamosaraer
3HAKOMCTBO C IIMPOKHAM KPYIOM TEXHHYECKHX M TEXHOJIOTHYECKHUX MPUII0KEHHUMN
W3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peamusyeTcsi TOCPEJICTBOM BBEJCHHUS DJIEMEHTOB
COJICp)KaHUs, TMOCBSMIEHHBIX JKOJIOTHUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHU W TEXHOJIOTHH, a TaKxke 00CYXICHUs
po0JIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U HKOJIOTHYECKOI 0€30MacHOCTH.

Crep:KHEBBIMHU DJIEMEHTaMH Kypca (U3UMKU Ha YPOBHE CpEIHEro OOIlero
oOpazoBanus sBISAIOTCS (pusmyeckue teopuu (HopMUpOBaHHE MPECTABICHUNA O
CTPYKTYpE TOCTPOCHUS (U3HUECKOU TEOpHH, Poiii (GyHIaMEHTAIBHBIX 3aKOHOB U
MPUHIIMIIOB B  COBPEMEHHBIX IMPEIACTABICHUSIX O TMPHUPOJE, TPaHUILAX
MPUMEHUMOCTH TEOPHUH, JJIsI ONUCAHUS ECTECTBEHHO-HAYUYHBIX SIBICHUN U
MIPOIIECCOB).

CucTeMHO-AeSTeIbHOCTHBIN MOAX0A B Kypce (PU3UKU peau3yeTcsl Mpexse
BCETO 3a CUET OpraHU3allud IKCIEPUMEHTATBHOW ACATEIHPHOCTA OO0YYarOIIMXCA.
st Ga3oBoro ypoBHsI Kypca (U3UMKM — OTO HCHOJIb30BAHHE CHCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpaTOpHBIX padorT,
KOTOpbIE B TIporpamMme mo (u3uke OObEIWHEHBI B OONIUH CIUCOK YUYEHUYECKHUX
IpaKTHYECKUX padoT. BrlgeneHue B yka3aHHOM TepedyHe J1abopaTOpHBIX padoT,
MPOBOJIUMBIX  JUJII KOHTPOJISI M  OLEHKH, OCYIIECTBISIETCS YYaCTHUKAMHU
00pa3oBaTeNbHOrO TMpollecca HUCXOMAsl U3 OCOOEHHOCTEH IUIaHUPOBAaHUSA U
ocHamieHust kabunera @usuku. Ilpu »TOM obecneurBaeTCsi OBJAJICHUE
00yJaronMMHUCs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPECHHS, HCCICIOBAHUS
3aBUCUMOCTEH (U3MYECKUX BEIMYUH M TOCTAHOBKY OIBITOB TIO IPOBEPKE
MPEUIOKEHHBIX THUIIOTES.

bonpiioe BHUMaHKE yIEMAETCS PEMICHUIO PACYETHBIX U KAUECTBEHHBIX 3a/1a4.
[Ipu 5TOM [71s1 pacUETHBIX 3a]1a4 PUOPUTETOM SIBJISIFOTCS 3a/1a4d C SIBHO 33JJaHHOMU
(bU3NYeCKOM MOJENbI0, TO3BOJISAIONIME TPUMEHSATh HW3Y4YEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeia Kypca, TaK M WHTETPUPYS 3HAHHS U3
pa3HbIX pasnaesoB. g KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
o0BsiCHEHHE TPOTEeKaHUsd (U3NYECKUX SBICHUH M TPOIECCOB B OKpYKAIOIIEH
XKU3HU, TpeOyromme BbIOOpa (U3NYECKOW MOIETM JI CHUTyallud IPaKTUKO-
OPHUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpedboBanusmu PI'OC COO k MarepuanbHO-
TEXHUYECKOMY OOeCledeHnI0 Y4eOHOro mporecca 0a30BbIii ypOBEeHb Kypca
(bU3UKK HAa YPOBHE CPEIHEr0 00IIero 00pa30BaHUs IOJDKCH U3yJaThCs B YCIOBUIX
IpPEeIMETHOTO KaOmHeTa (M3MKH WM B YCJIOBHSX HHTETPUPOBAHHOTO KaOWHeETa
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IWKIa. B kabuHere (DU3MKK JOMHKHO OBITH
HE0OXoaMMOe J1TabopaTopHOE OO0OpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMmme mo (pU3MKe YUCeHHYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
obopynoBaHue.

JleMoHCTpanmoHHOEe  000OpyAoBaHHe (OpPMHUpPYETCSI B COOTBETCTBHH C
NPUHIAIIOM MHUHUMAJIBHOM JIOCTATOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMmMe Mo (U3HKE KIIOYEBbIX JIEMOHCTpAlUil mAJis
UCCIICIOBAHMUSI ~ M3yYaeMbIX SIBIGHMA M  TPOIECCOB, OMIHUPUYECKHX U
(dyHIaMEHTaIbHBIX 3aKOHOB, MX TEXHUYSCKUX MTPUMCHCHHIA.

JlabopaTtopHoe oOOpymOBaHWE ISl YYEHHYECKHX MPAKTUYCCKUX padoT
dbopMupyeTCcs B BHJIEC TEMaTHYECKHUX KOMILUIEKTOB M OOeCIedMBacTCsl B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcs. TeMaTH4YeCKHe KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
UCTIOJb30BaHUU aHAJIOTOBBIX W IMH(PPOBBIX MPUOOPOB, a TAK)KE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BHJIE ITUPPOBHIX Jab0paTopuil.

OCHOBHBIMU LENSIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCSI:

e popMHupoBaHUE HHTEpECa M CTPEMIICHHA OOYYaroIIMXCS K HaydHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTE;

e Pa3BUTHE NPEJCTABICHUNA O HAyYHOM METOJE MO3HaHUS U (HOopMHpOBaHHE
HCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SBJICHUSM;

o popMHUpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjIbTaTa M3YYCHHs] OCHOB
CTpOCHHS MaTepuH U (PyHTaMEHTaIbHBIX 3aKOHOB (DU3UKY;

e bopMupoBaHUE yMEHHMI OOBSCHATH SIBICHHUA C  HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e popMHupOBaHUE MPEACTABICHUNA O poNu (PU3UKUA ISl Pa3BUTHS JIPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHHE ATUX Ieei 00ecredrnBaeTCsl pelieHHeM CICIYIONINX 3a7a4 B

nporecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEIHETO 001Iero oopa3oBaHus:



e MPUOOpPETEHNE CUCTEMBI 3HAaHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHSX, BKIIOYAs MEXaHUKY, MOJCKYISIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HKY U SJIEMEHTHI aCTPOPU3UKH;

e popMUpOBaHUE YMEHUW NPUMEHITH TEOPETHUECKHE 3HAHUS IS
OOBbACHEHHS] (PU3NYECKHX SIBJICHUA B TPUPOAE M IS TPUHITHUS
MPAKTUYECKUX PEIICHUN B OBCEIHEBHOW KU3HU;

¢ OCBOCHHE CIIOCOOOB peIIeHUS pPa3IUYHBIX 3a7ad C SBHO 3aJlaHHOU
duznyeckoil Monenblo, 3aJay, MOJPa3yMEBAIOIIMX CAMOCTOATEIHHOE
co3nanue GU3NUECKO MOJIENH, aJICKBAaTHOM yCIOBUSIM 3aJ1a4H;

e IOHMMAaHUE (PUBNYECKUX OCHOB W MPUHIUIIOB JEHCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeay;

¢ OBJIAJICHUE METOJAaMHU CaMOCTOSITEIIPHOTO TUTAHHUPOBAHUS M TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpIpeTanuu UHbOopMaIuy,
onpeeeHus] JOCTOBEPHOCTH MOTYYEHHOTO pe3yIbTaTa;

¢ CO3/IaHUEC YCIIOBHM JJIsl Pa3BUTHS YMEHHUH MPOEKTHO-MCCIIEIOBATEILCKOM,
TBOPYECKOU EATEIIBHOCTH.

Ha usyuenune ¢usuku (0a30BbI YpOBEHBH) HAa ypPOBHE CPEIHETO OOIIEro
obpazoBanus orBoauTcs 136 vacos: B 10 kimacce — 136 yacoB (4 yaca B HEJIENI0), B
11 ximacce — 136 yacoB (4 yaca B HEJIEIIO).

[Ipennmaraemeiii B mporpamMmme 10 (QU3MKE mMepedeHb JabopaTOpHBIX U
MPAKTUYECKUX pPalbOT SBISICTCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JacT BBIOOD
poOBeNCHUsT J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOCHHOCTEHN 00yJaIOIINXCS.



COJEPXAHUE OBYYEHUA
10 KITACC

Pasznen 1. ®u3uka u MeTOAbI HAYYHOI'O NIO3HAHMA

@dusuka — Hayka O mnpupone. HayuHble MeTOABI NMO3HAHUS OKPYKAOLIETO
mupa. Ponp JkcnmepuMeHTa W TEOPUM B IIPOLIECCE ITO3HAHHUS ITPUPOIBL
DKCHEpUMEHT B (PU3HUKE.

MonenupoBanue (u3MUECKUX SBICHUM M TporieccoB. HaydHble THMOTE3bI.
dusznueckre 3aKOHbI U TEOPHUH. | paHUIBI MPUMEHUMOCTH (PUBNYECKUX 3aKOHOB.
[TpyHIMII COOTBETCTBUSI.

Ponb 1 Mecto Qu3uku B (OpMUPOBAHHMU COBPEMEHHON HAyYHON KapTUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroele U ULU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO IBHUYKCHMUS.
Cucrema orcuéra. Tpaekropus.

[lepemelienne, CKOpOCTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUalibHOW TOYKH, UX MNPOCKIMU HA OCH CUCTEMbl KOOpPJUHAT.
CnoxeHue nepeMeIeHU U CI0KEHHE CKOPOCTEM.

PaBHOMepHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxKeHue. [ 'paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U MEepeMElICHUs
MaTepUuaibHOW TOYKU OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHE CBOOOTHOTO TTaICHUS.

KpuBonuHeitHoe  nBWXKeHUE. J[BMKEHHE MaTepUAIbHOM TOYKHA IO
OKPY>KHOCTH C ITOCTOSTHHOM 110 MOJTYJIFO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEMHAS
ckopocTb. [lepuon 1 gactora obparmieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA W MPAKTUYECKOE TMPUMEHEHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, IICTIHBIC U PEMEHHBIC TTepeIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATHUUYECKUX XAPAKTEPUCTUK
JIBH>KCHUSL.

[IpeoOpa3zoBaHne IBMKEHUH C UCTIOIH30BAaHUEM TIPOCTHIX MEXaHU3MOB.

[TameHne Ten B BO3yX€e U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGmionenue aBukeHUs Tena, OPOIIEHHOrO IMOJ YIJOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOIHOTO TaJeHHUS.

Hanpagienue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO JABWKEHHUS C LEIBIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAMH, IMPOMJICHHBIMU TEJIOM 34
MOCJICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHU NIPU PABHOYCKOPEHHOM
JBUKEHHH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne IBUKEHUS [IapUKa B BI3KOU KUIKOCTH.

N3yuyenue aBuKeHUS Tena, OPOIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

[Ipuauun  otHocutenbHOCTH  [anmunes. IlepBeiii  3akoH  Hbrotona.
HMHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunuun cynepno3unuu cuil. Bropoil 3akoH HeroToHa
JUISl MaTepUaIbHOM TOUYKU. TpeTuit 3aKkoH HproToHA AJ1s1 MaTepuaibHbBIX TOYEK.

3akoH BcemupHoro TsaroreHusi. Cuna Tsbkectu. IlepBas kocMmuueckas
CKOpOCTBb.

Cuia ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuia TpeHusl CKONIBKEHUS U cuiia TpeHust nmokos. Kosdduiment tpenusi.
Cuiia conpoTUBIIEHUS MPU JIBMXKEHUU TEJa B AKUJKOCTH UIIN Ta3e.

[TocTymarensHOE ¥ BpamaTeIbHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MoOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaunleHusa. [lnedo cuibl. VYcioBus
paBHOBECHS TBEPAOIO TEIIA.

TexHn4eckne yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: IMOAUIUITHUKH,
JBU>KCHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHNEe UHEPIUU.

CpaBHEeHUE MacC B3aMMO/ICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenne cuil.

CnoxeHue Cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAedopmaliiu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM OABEME U TIAJICHUU.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKCHUSL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buapsl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, 1abopamopusle padomol

N3yuyenue nBuxeHust Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanre 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONIUX B MPYXKUHE H
pe3nHOBOM 00pasiie, OT uX AehopMaIlu.

HccnenoBanne yciaoBHM pPABHOBECHS TBEPAOrO TEJA, HWMEIOIIETO OCh
BpAaIlCHHUS.

Tema 3. 3akonsl coxpanenus é mMmexanuke

NMnynbc MatepualibHOM TOYKU (Tena), CUCTEMbl MATEPHAIbHBIX TOUEK.
NMnynbc cuUiibl U W3MEHEHHE HMMITyJIbCa Tejlda. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

PabGora cuiibl. MOIIIHOCTH CHJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOU SHEPTUMU.

[TorennumanbHas DHEPTUA. [TorenuuanbpHas DHEPrus YIIpYyro
nedhopMupoBaHHONW  TpyXwWHBL  [loTeHIManmpHas SHEprus Tena  BOIU3H
MTOBEPXHOCTHU 3€MJIH.

[loTeHUMaIbHBIE W HENOTECHUHUAJIBHBIE  CHJIBI. Csizb  paboOTHI
HETMOTCHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHMYECKOW SHEPTUM CHUCTEMBI TEJ.
3aKOH COXpaHEHUSI MEXaHUYECKON AHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUSI.

TexHu4yeckne yCcTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBH)KECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTruBHOE IBUXKEHNE.

[lepexoa MOTEHIUATBEHON SHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3yuenne abCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3BMEHEHHUEM MEXaHUYECKOW PHEPruu
TeJIa HA IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. Mosekyasipuasi QU3nKa U TEPMOJAMHAMUKA

Tema 1. OcHo8bl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHHUSI MOJEKYJISIPHO-KUHETUYECKOM TEOPUU U MX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBmxenue. Juddysus. Xapaktep IBUKEHUS U
B3aUMOJCUCTBUSA 4YacTUL[ BeElIeCTBA. MoJAenu CTPOCHUs Ta30B, XKUJIKOCTEU H
TBEPIBIX TEN U 00BICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojenel. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Ttemmneparyp
Llenbcus.



Mopens  upeanbHoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUH HUACANBHOrO raza. AOCOJIOTHAs TemImepaTypa Kak mepa
CpenHel KHHETWYECKOM SHEpPruM TeIUIOBOrO JBIKEHHMS dvactuil rasa. lllkama
temriepatyp KenbBuna. ["a3oBbie 3akoHbl. YpaBHeHue MeHeneeBa—KnanenpoHa.
3akon [lanbToHa. M3omporiecchl B UaealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiectBa. ['paduueckoe mpeacTaBieHHE H30MPOIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

TexHudyeckue yCTpoWcTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OoapoMeTp.

Jlemoncmpayuu

OmnbITEL, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, ¢ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OmnbITel 110 U Py3un KUAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Mopaens onbita ITepHa.

OmnbITHI, J0Ka3bIBAIOIINE CYIIIECTBOBaHHE MEXMOJIEKYJIIPHOTO
B3aUMOJCHUCTBUA.

Mopaenb, WUTIOCTpUpyOIas IpUpoay AaBJICHUS T'a3a HAa CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHUS MJICaJbHOTO Tasa,
U30IPOLIECCHI.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

Omnpenenenre Macchl BO3yXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUM
00bEMa KOMHATBI, 1aBJICHUS U TEMIIEPATypPhbl BO3/lyXa B HEW.

HccnenoBanre 3aBUCUMOCTU MEXK/Ty TTapaMeTpaMU COCTOSTHUSL Pa3peKEHHOTO
rasa.

Tema 2. Ocnosblt mepmoouHamuKu

TepmonunamMuueckas cucreMa. BHyTpeHHsst HEprusi TepMOIMHAMUYECKON
CUCTEMBI U crioco0bl €€ u3MeHeHus. KonudecTBo TerioTel U paboTa. BHyTpeHHss
HEPrusi  OJAHOATOMHOTO  HWJEalbHOrO  rasa. Buasl  Temonepeaayu:
TEIUIONPOBOAHOCTh, KOHBEKIIMSA, U3IyYCHHUE. Y IeNbHAs TEIIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI pH TEIUIONEpeiaye.

[Tonsitue 006 ammabatHoMm mpouiecce. IlepBblii 3aKOH TEPMOJMHAMUKHU.
[IpumeHeHnue mepBOro 3akoHa TEPMOJMHAMHMKHU K H3ompoieccam. ['padpuueckas
UHTepIpeTanus paboTsl rasa.

BTopoii 3akon TepmoauHamuk. HeoOpaTtuMocTh MPOIeccoB B MPUPOIC.

TeroBble  MamuHbl.  [IpyHIMOBL  JEWCTBUS  TEIUIOBBIX  MAIIUH.
[IpeoOpa3zoBanusi SHepruv B TeIUIOBbIX MamuHax. KoadduimeHt monae3Horo
nevictBug TtemnoBol mamuHbl. [ukn KapHo u ero koadduimeHT mnoje3Horo
JNEUCTBUA. DKOJIOTMYECKUE MPOOIEMBI TEMIIOIHEPTE€TUKH.



TexHuueckue yCTpPOWCTBA © MPAKTUYECKOE MPUMEHEHHE: JIBUraTelb
BHYTPEHHETO CrOpaHusi, ObITOBON XOJIOJMIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

W3MeHeHue BHYTpEHHEH HSHEPrud Teja MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue >gupa B
JaTYHHOU TpyOKe MyTEM TpeHHsI (BUAECOAEMOHCTPALINS).

W3meHeHne BHYTpeHHEN SHEPTrUuM (TeMIIepaTyphbl) Tela IpH TeIionepeiaye.

OneiT mo anuabaTHOMY paclIMPEHHI0 BO3AyXa (OMBIT € BO3AYLIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENS] BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO
JBUTATEJIS.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3mepenne yaenbHON TEMI0EMKOCTH.

Tema 3. Azpecamnivie cocmoanus eeuyecmea. Dazosvie nepexoont

[TapooOpa3oBanue u koHjeHcauus. Vcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTEJIbHAS BJIAXHOCTh BO3ayXa. HacelmeHHbld map. YaenbHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.

TBépnoe Teno. Kpucramnmueckue u amopdubie Tesna. AHU30TPOIUS CBOMCTB
kpucrtamioB. Kunkue kpucramibl. CoBpeMeHHble Marepuanibl. [lnaBnenue u
KpUcTayui3anus. Y aeibHas Teriora miasienus. Cyonumarusi.

YpaBHeHUE TEMIOBOTO OajaHca.

TexHUUecKrue yCTpPOMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU TMOIYYEHUS COBPEMEHHBIX MaTepUajoB, B
TOM YHCIIe HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NIAPOB.

Kunenue npy noHM>KEHHOM JJaBJICHUU.

CriocoObl M3MEpEeHUs BIAXKHOCTH.

HaOnronenue HarpeBaHust U IJIABJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.

JleMOHCTpanust KpuCTaioB.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 0OTHOCUTENbHOM BIQXKHOCTH BO3/IyXa.

Paznen 4. JinekrpoanHamMuka
Tema 1. Inekmpocmamuka
OnekTpu3aius Tel. JNeKTpUudeckuid 3apsan. JIBa Buaa SIEKTPUUYECKUX
3apsanoB. [IpOBOJHUKH, TUANEKTPUKA W TOJYIPOBOJHUKH. 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijaa.
B3anmopeiictBue 3apsinoB. 3akoH KyioHa. To4ueuHbIN 31EKTPUUECKUI 3apsil.
Onektpuyeckoe Tnone. Hampsbk€HHOCTh  anekTpuueckoro moisa.  [IpuHnun



CYHEPHO3ULINM 3IEKTPUUECKUX MOJeH. JIMHNM Hanps>KEHHOCTH AJIEKTPUYECKOTO
IOJISL.

Pabota cun snexrpocratrudeckoro mosst. [lorennman. Pa3HOCTh MOTEHIIMAIOB.
[IpoBOOHUKN W JHUAJIEKTPUKHA B BJIEKTPOCTATHYECKOM Toie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekrpoémkocTb. KoHeHcaTop. DNeKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

TexHu4yeckrue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHE: DIIEKTPOCKOII,
DIIEKTPOMETpP, dBJEKTPOCTaTHYECKas 3allluTa, 3a3€MJICHHE JJIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI IEUCTBUS DJIEKTPOMETPA.

BzaumoelicTBre HaRIEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TTOJIE 3aPSKECHHBIX TEL.

[IpOBOAHUKH B JIEKTPOCTATUUECKOM IIOJIE.

DIIeKTpOCTaTUYECKasl 3alIUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IJJACTUH, PACCTOSTHUAS MEXKAY HUMH U IUDJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCATopa.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

N3mepenne 31eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsoxenue. 3akon Oma 17151 yyacTKa LenH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIUHEHUE TPOBOIHUKOB.

PaGora »snextpuueckoro Toka. 3akoH JDxoyns—Jlenna. MomtHOCTb
AIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUja U BHYTPEHHEE CONPOTHBIECHHUE HCTOYHHMKA TOKA.
3axon Oma /151 TOJTHOM (3aMKHYTOM) 35ieKTpruyeckoi nenu. Koporkoe 3amMbikaHKeE.

OJIEKTpOHHAas  MPOBOAUMOCTh  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAJIOB OT TeMneparypbl. CBEPXITPOBOIUMOCTD.

DNEeKTpUYECKHU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOTHUKMY. CobOcTBeHHas U IpUMeECHast IPOBOJAMMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexojia. [oynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKHI TOK B pacTBOpax M  pacIjiaBax  AJIEKTPOJUTOB.
DIEKTPOIUTHYECKAS TUCCOIUALUSA. DIEKTPOIIH3.



OnekTpuyeckuid TOK B raszax. CamMoOCTOSATENbHBIM M HECAMOCTOSTEIIbHBIN
paspsa. Monnus. [Ina3zma.

TexHruuecKrue YCTpPOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COIPOTUBIIEHUS, BAKYYMHBIN THO,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN IHO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUilbl TOKA U HAINPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LHAJIUHIAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH MONIEPEYHOr0 CEUYCHUS U MaTepraa.

CMelaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpsmMoe wW3MepeHHne dIEKTPOABWXKYILIEeH CWibl. KOpoTkoe 3ambIKaHHE
raJbBaHUYECKOTO JJIEMEHTA U OLEHKA BHYTPEHHETO CONPOTUBIICHU.

3aBUCUMOCTB CONPOTUBIICHUS METAJLUIOB OT TEMIIEPATYPBI.

IIpOBOIMMOCTB JIEKTPOIUTOB.

M ckpoBoii paspsia M NPOBOIAUMOCTD BO3yXa.

OAHOCTOPOHHSAS MPOBOJAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne cMEenaHHOro0 COEIMHEHUS PE3UCTOPOB.

M3MepeHne 3JeKTpOABUKYILEH CHIIbI UCTOYHHMKA TOKA U €r0 BHYTPEHHETO
CONPOTUBJICHUS.

HaOmronenue snexTposusa.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢pusuku 0a3oBoro ypoBHsa B 10 kjacce OCyIIECTBISIETCS C
Y4ETOM COAEPIKATEIbHBIX MEKIPEAMETHBIX CBSI3€d C KypcamMH MAaTEMaTUKH,
OMONOruK, XMMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvle nousimusi, CBA3aHHbIE C U3YYEHHEM METOJOB HAyYHOTIO
NO3HAHUS: SIBJIEHUE, HAy4HbIM (haKkT, runoresa, (Qusnmyeckas BEIMYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHUPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl ypaBHEHUH, JHUHEHHas (QyHKIu,
napabona, runepooia, ux rpauku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIMHU Ha OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndeckoe ABMKEHUE B KUBOW mpupoje, Auddys3usi, ocMoc,
TEIJIO0OMEH KUBBIX OPraHU3MOB (BUIbI TEIUIONEPENAYH, TEIJIOBOE PABHOBECHE),
IEKTPUYECKUE SIBJICHUS B )KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIPHAsL MAcCa, TEIJIOBBIE CBOWCTBA TBEPBIX TEJ, )KUIKOCTEH U Ia30B,



AIEKTPUYECKUE  CBOMCTBA  METAUIOB,  AJEKTPOJIUTHUYECKAS  JAUCCOLMALNA,
rajbBaHUKA.

I'eoepaghus: BIaxKHOCTh BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mpeoOpa3oBaHUE ABUKEHUN C HCIOIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHUS B TEXHUKE, MOJAIIWIHUKH, HCHOJb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYIHE), JBUraTreilb BHYTPEHHEIO
Cropanus, napoBas TypOuHa, OBITOBOI XOJOAUIBHUK, KOHAUIIMOHED, TEXHOIOTUN
IIOJIyYEHHsI COBPEMEHHBIX MATEPHAIOB, B TOM YHCIIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuOopHl,
AIIEKTPOOCBETUTEIBHBIE TPUOOPHI, FaIbBaHUKA.

11 KITACC

Paznen 4. JiaekTpoaMHAMMKA

Tema 3. Mazcnummnoe none. In1eKmMpoOMaZHUMHAA UHOYKUUS

[locTosiHHBIE ~ MarHWTHL.  B3auMopelcTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOM WHAYKIMHU. [lpuHIun cynepnosuuuu
MAarHuTHBIX IOJed. JIMHMM MarHuTHOM MHAYKUMU. KapThHAa JMHWNA MarHUTHOU
MHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarsutHOE 1IOJIE TPOBOJHMKA ¢ TOKOM. KapThHa JMHMI WHIYyKUWN
MarHUTHOTO TOJISA JUIMHHOTO MPSAMOr0 NPOBOAHMKA M 3aMKHYTOIO KOJBLEBOIO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT OpcTena. B3anmoaencTBre npoBOAHUKOB €
TOKOM.

Cuna Amniepa, €€ MOZyJIb U HaIIPaBJICHUE.

Cuna Jlopenua, €€ Moaysb ¥ HanpaBJIeHUE. [BHKEHHE 3apsSHKECHHONW YaCTHULbI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBeHne 3JIEKTpOMArHMTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
UHAYKOUU. OJEKTPOABIKYLIash Cuia HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuuu Papanes.

BuxpeBoe anexTpudeckoe noisie. OJIEKTPOABMKYINAs CWIA HWHAYKIUU B
IIPOBOJAHUKE, IBWKYILIEMCS IIOCTYIIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

WHOyKTUBHOCTh.  SIBIIGHME CAMOMHIYKUHMH. OJIEKTPOABMXKYILNAs CHJIA
CaMOMHAYKIIUH.

OHeprusi MarHUTHOTO ITOJIS KaTYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MarHuThl, 3JEKTPOMATHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIHM 3JIEMEHTAapPHBIX
YaCTHL], UHIYKIIUOHHAs 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM MOJIEM.

JIvHMM MHAYKIIMYM MarHUTHOTO MOJIA.

B3anmoneiicTBre 1BYyX TPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI DJIEKTPOJIUTA.

SIBneHNE SEKTPOMArHUTHON UHAYKIIAN.

[IpaBuino Jlenua.

3aBUCHUMOCTD 3JIEKTPOJBHKYILEH CHIIBI MHAYKIHUH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yuenuueckui sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOTO MO KaTYIIKH C TOKOM.

HccnenoBanre NeMCTBUS MOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHHS 3JIEKTPOMAarHUTHOW MHIYKIUU.

Pa3nea 5. Kosedoanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KoneGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHMUS.
["apmonunyeckue konebanus. [lepumoa, vacrtora, amrummryga u (aza KoseOaHU.
[IpyXvHHBIN MagTHUK. MaTeMaTH4YECKUHA MASTHUK. YPaBHEHUE TapPMOHUYECKHX
kose6anwmii. [IpeBpareHue sHEpruu Ipu rapMOHHYECKUX KOJICOaHUSX.

Konebarensubiii  koHTYp. CBOOOIHBIE AJIEKTPOMATrHUTHBIE KOJIeOaHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHWYCCKUMU U
AIIEKTPOMAarHuTHEIMU  KoJjiebanusimu. dopmyna TomcoHa. 3akoH coxXpaHEHUs
HHEPTUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBiienre o 3aTyXarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
kosneOanus. Pezonanc. BoiHy X A€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMS.

[lepemennbiii TOk. CuUHYCOWJAIbHBIM IEPEMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHHUSL.

Tpanchopmarop. IlponsBoacTBo, nepegadya U MOTPeOICHUE IIEKTPUUECKON
DHEPrur. DKOJOTHMYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTIUU B TIOBCEIHEBHOM KU3HMU.

TexHu4yeckne yCTpOWCTBAa M MPAKTUYECKOE IPUMEHEHHUE: SIICKTPUUECKUM
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, JUHUU SJIEKTPOIIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATENbHOW CHUCTEMBI (TIPY>KUHHBIM WU
MaTEeMaTUYECKUI MASTHHK).



HaOmronenue 3aryxaromux Kojie0aHu.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJI€OaHUH.

Habmonenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJI€OaHUsI.

OcnuiorpaMMsl (3aBUCUMOCTH CHJIbI TOKA M HAINIPSKEHUSI OT BPEMEHH) AJIs
AIIEKTPOMATrHUTHBIX KOJICOAHU.

Pe3onanc mnpu 1mocCienoBaTENbHOM COEAUHEHHHM PE3UCTOPA, KaTYIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenp TMHUY IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUM Tpy3a HA HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanne NEPEMEHHOIO TOKA B LENH W3 IOCIENOBATENBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNIHbIE 60JIHbL

MexaHnudeckrue BOJIHBI, YyCJIOBHsS pacnpoctpaHeHus. llepuon. Ckopocth
pacrpoCTpaHeHuss M JUIMHA BOJIHBL. IlomepeyHble W NOpPOJOJIBHBIE  BOJIHBI.
WnTepdepenims u qudppakus MEXaHHYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CJIOBHSI U3JIyYEHHsI DJIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBA
AIIEKTPOMATHUTHBIX BOJIH: OTpPaXCHUE, MPEIOMIICHHE, MONsIpu3anus, audpakuus,
uHTepdepeHus. CKoOpoCcTh 37EKTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBI paguoCBA3U U TeneBuaAcHUA. Paqnonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEIbI.

TexHU4ecKHe YCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE. MY3bIKAJIBHBIE
WHCTPYMEHTHI, YJIbTPA3BYKOBasl WAarHOCTHKAa B TEXHHKE M MEIHILIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpazoBaHuE U paCpPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U NpeoOMIICHHUS] MEXAaHUYECKUX BOJIH.

Ha6monenune narepdepeHny u AUPpakiiui MEXaHHUYEeCKUX BOJIH.

3BYKOBOU pE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIOMIICHHE,
noJsipu3anus, 1udpakuus, THTephepeHIHs.

Tema 3. Onmuxa

['eomerpuueckass ontuka. I[IpsMonuHeliHOE paclnpoCTpaHEHUE CBETa B
OJHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpa)keHus cBeTa. [locTpoeHne n3o0pakeHui B
IJIOCKOM 3€pKajie.

[IpenomieHue cBeta. 3aKOHBI MPEIOMIICHUS CBETa. AOCOTIOTHBIN MOKa3aTeNb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CroxkHbIil cocTaB Oenoro cBeta. LIBer.

CobOuparome U pacceuBaroliue JuH3bL. ToHkass nuH3a. DokycHOe
pacCcTOsIHME M ONTHYECKas CHUjla TOHKOM JuH3bl. IlocTpoeHue wn3oOpaxeHHil B
coOMparoluX U pacceuBarolux JTuH3ax. Dopmyna TOHKOW JUH3BI. Y BeJIUYEHUE,
JaBAEMOE JINH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBas ontuka. Wutepdepenuus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. [udpakuuoHHas peméTka. YcloBue HaOMIOACHUS
[JIABHBIX ~MAaKCUMyMOB TP  IaJ€HUM MOHOXPOMATHYECKOIrO CBETa Ha
TG PAKITMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
doToanmapaT, MNPOESKIIMOHHBIN ammapaT, MHUKPOCKON, TEJIECKOIN, BOJOKOHHAs
OMTHKA, TU(PPAKIIUOHHAS PEIIETKA, MOISPOUI.

Jlemoncmpayuu

[IpssMONMHEWHOE pPaCIpPOCTPAHEHHE, OTPAKEHUE M MPEIIOMIICHHUE CBETA.
OnTuueckue nprudOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. MoJellb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mogenu MUKpOCKOTa, TEJIECKOIA.

HaGmronenue natepdepeHinm cBera.

Ha6monenne nudpakuuu ceera.

Habmonenue aucnepcuu cBeTa.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBL.

[TonydyeHue cekTpa ¢ MOMONIbI0 AUGPAKIIUOHHON PEIIETKH.

Habmronenue nosisipu3anuu CBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



W3mepenue rnokasaress NpeaoMIIeHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znes 6. OcHOBBI cleAJIBbHONM TEOPHUH OTHOCHUTEIbHOCTH

['panuupl  TPUMEHUMOCTHM  KJaccM4yeckon  mexanuku.  [locTynarsl
CHEUUATbHOM TEOPUH OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUI OTHOCUTEIBHOCTH DWHILTEMHA.

OTHOCHUTEIIBHOCTh OJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHU U COKpPAICHHE
JUTVHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBL.

CBs13b Macchl ¢ YHEPruei U1 UMIYJIbCOM PEISTUBUCTCKOW YaCTHUIIBI. JHEPTHs
MTOKOSL.

Paznen 7. KBanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ORMUKU

®otonsl. opmyna [lnanka cBs3u sHeprun GOTOHA C €T0 YACTOTON. DHEpTUs
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CTosneroBa. 3aKOHBI
dotorddekra. YpaBuenue DiHmTerHa s hoTodddekra. «KpacHas rpanuina»
dboToarddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudecknue yCTpONCTBA W MPAKTHYECKOE TPUMEHEHHE: (HOTODIIEMEHT,
dboTomaTYMK, CoTHEUHAs! OaTapes, CBETOANO/I.

Jlemoncmpayuu

®o1o3¢h(DHEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEUTHETO PoTodPdeKTa.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -YaCTHIL.
[Imanerapnas Mmojmens aroma. lloctymatel bopa. M3nydyenue u morjomnieHue
¢$OoTOHOB TpU Tepexoie aToMa C OJHOTO YPOBHSI DHEPrHMM Ha JApYyroil. Buisl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BonHoBsie cBoiicTBa yactull. Bosiabl 1e bpoitnsa. KoprnyckynsipHO-BOJIHOBOM
JyaJIu3M.

CHNOHTaHHOE U BBIHYKJICHHOE U3JTyYCHHUE.

TexHu4yeckre yCTPONCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.



Jlemoncmpayuu

Mopens onsita Pesepdopna.

OmnpeneneHue JJIMHBI BOJIHBI JIa3epa.

HabmroieHue nuHenvaThiX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HaOmronenue tnHeRYaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CII0KHOCTh CTPOEeHMS sapa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma 1o ompeneseHuro  cocTaBa
panuoakTuBHOrO wu3mMydeHus. CBoiicTBa anbga-, Oera-, ramma-u3JIy4eHUS.
BiisiHre paguoakTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpoTOHAa M HeWTpoHa. HykionHas monens siapa I'eitzenOepra—
NBanenko. 3apsa aapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTpPOHHBIH M TO3UTPOHHBIM OeTa-pacnan. ['amma-
U3ITy4deHHE. 3aKOH paInOaKTUBHOTO pacaja.

DHeprus CBA3M HYKJIOHOB B sifpe. SnepHbie cuibl. JlegekT maccol sipa.

SAnepHble peakuuu. JlereHne U CUHTES A1Ep.

SAnepuwiii peaktop. Tepmosiaepuslii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOU SHEPTETUKU. DKOJIOTUYECKNE ACIIEKTHI SIAEPHON SHEPTETHUKHU.

DOneMeHTapHble yacTUulbl. OTKpBITHE TO3UTPOHA.

Mertonabl HaOJIFOICHHS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dyHaameHTanbHble B3auMOAeHCTBUA. EQMHCTBO (hrU3MUecKOl KapTUHBI MUpA.

TexHu4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
BuiibcoHa, siaepHblil peakTop, aToMHasi ooM0a.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOIIUX YaCTHULL.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIUKH

Otamnbl pa3BUTHS acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3gnoro Heba. Co3Be3nusi, SipKUE 3BE3MbI, IUIAHETHI, UX BUAUMOE
JIBHOKCHHE.

ConHeyHas cucTeMa.

Comnnne. ComnHewHast akTUBHOCTh. Mctounuk sHepruu CosiHIla U 3BE3.
3BE3MbI, UX OCHOBHBIC XapaKTEPHUCTHKHU. JlnarpamMma «CHEKTpaldbHBIA KIACC —
CBETUMOCTB». 3BE3JBI TJIaBHOH II0CIIEIOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETHUMOCTBY» JUIsI 3BE3] TJIABHOW IOCJEAOBaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B&31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUN U ABOOIMU ConHIA U
3BE3]1. DTalbl )KU3HU 3BE3I.

Mnineunstii [Tyt — Hama [Mamaktuka. Ilonoxenue u nBwxenue ConHua B
[Nanaktuke. Tunsl ramakTuk. PaguoranakTuku v kBasapbl. YEpHBIEC IBIPHI B SIpax
raJaKTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xab66ma. Pazoeranne ramakTuk.
Teopus bonpmoro B3peiBa. PEnTMKTOBOE U3ITydEeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpo0iemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

Habmronenust HeBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMITBLIOTEPHBIX
MIPWIOKEHUHN IS ONIPENeNICHUs TTO0KEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usi CEeBEPHOIOo MOMyIIapUs U IPKUE 3BE3BI.

HaoGmonenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6001maroee MOBTOPEHUE

Ponp ¢usumkn uW acTpOHOMHMM B JKOHOMHYECKOW, TEXHOJOTHUYECKOH,
COLIMAJIbHON M ATHYECKOHN cepax AesTeTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUHU B COBPEMEHHOU HAy4YHOW KapTHUHE MUPA, poiib (PU3UUECKON Teopuun
B (GOpPMHpPOBAHMM TPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nYecKoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O PUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsS B 11 kimacce oCyiiecTBIsieTCs C
YYETOM COAEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
Owooruu, XUMHH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemnvie nonsamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O
MO3HAHUA: SIBJICHWE, HAay4yHbIA (akT, rumnore3a, (puanyeckas BEIMYMHA, 3aKOH,
Teopus, HaOIIOJECHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MO/IEIIb, U3MEPEHUE.

Mamemamuka: pelmieHHE CHCTEMBI YPAaBHECHHUH, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJECTBO, BEKTOPHI M MX MPOCKIHUH HA OCH KOOPJWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOHBIC DJEMEHTAPHBIX (DYHKIMH, MPU3HAKK TOA00US TPEYroJbHUKOB,
ompe/ieleHUe MIONIAAN ITOCKUX (GUryp U 00bEMa Tell.

buonocusn: »nexTpuyeckue SBICHUS B KUBOW MpUPOJLE, KoJieOaTelbHbIC
JBUOKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOW MPHUPOJIE, ICVCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAUIMYECKON PEIIETKH, CTIEKTPATIbHBIN aHAIN3.



l'eocpaghua: wmarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MArHUTHBIX Py,
dboToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSICEHUH.

Texnonocusi: JMHWAW BIEKTPOIIEpEAad, TIEHEPATOp MEPEMEHHOrO0 TOKa,
AIIEKTPOJBUTATENb, WHAYKIIMOHHAS I€4Yb, pajap, paJuoNpUEMHHK, TEJIECBU30D,
anteHHa, tenedoH, CBYU-meub, MpOEKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
CoOJIHEYHas OaTapes.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mpenMera «@Pu3nMKa» HA YPOBHE CPEIHEr0 OOIIero
obpazoBanmsi (0a30BbIIl YPOBEHB) MOJDKHO OOCCIEYHTH TOCTHKCHHE CICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro nmpeamera «Du3nka» J0HKHbBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCA
c(hOpMUpPOBAHHONW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW IE€HHOCTHBIX
OpUCHTAIWH, TO3UTHUBHBIX BHYTPCHHHX  YOEXKICHHH, COOTBETCTBYIOIINX
TPaJMLIMOHHBIM LEHHOCTSM POCCHIICKOrO OOIIECTBa, PAaCIIMPEHUE KU3HEHHOIO
ONBITA U OMBITA AEATEIBHOCTH B IMPOILECCE PEATN3alUH OCHOBHBIX HANPABICHUN
BOCIIUTATEIBHOU IESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMHA 00YYAIOIIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHa POCCUHUCKOT0O OOIIECTBA;

OPUHATUE  TPAAUIIMOHHBIX  OOIEUYETOBEUYECKUX T'YMAaHHCTHYECKUX U
JEMOKPATHYECKUX LIEHHOCTE;

TOTOBHOCTb BECTHM COBMECTHYIO IEATEIIBHOCTh B MHTEPECAX T'Pa)KAaHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aMMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAaHHOCTh POCCUNUCKOM TPaKTaHCKON UACHTUYHOCTH, TATPUOTU3MA;

IICHHOCTHOE OTHOIIEHUWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W TMPUHAMATH OCO3HAHHBIC PEIICHUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JNEATEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHUE K MUPY, BKIIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyiero Gu3ndeckoi Hayke;

5) TPy10BOI0 BOCIIMTAHMS:



MHTEpPEC K pa3InyHbIM cdepam npodhecCHuOHANBHOU JeATEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymen mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTH K 00Opa30BaHUIO U CaMOOOpa30BaHMIO B 00JaCTH
(bU3HUKY HA IPOTSYKEHUU BCEU KU3HH;

6) 3K0JI0rH4eCcKOro BOCIIUTAHMSA

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYphl, OCO3HaHHE TJ00aIHHOTO
XapakTepa dKOJOTHUYECKUX MPo0ieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOLIEH CPEJle Ha OCHOBE
3HAHUA LIeJIE YCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEeHHEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 0 (PHU3HKeE;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HaHUE LEHHOCTU HAYYHOW JAESTENbHOCTH, TOTOBHOCTh B MPOLECCE
u3ydeHus  (QU3MKH ~ OCYHIECTBIIATH NPOEKTHYI0 U HCCIIEJOBATEIHCKYIO
NEATEIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
ba3oBble Jiornueckue aeicTBua:
CaMOCTOATENIbHO  (OPMYJIMPOBAaTh W aKTyalIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENEATh LEINU JCATEIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS,
BBISIBJISITH  3aKOHOMEPHOCTM W MPOTHBOPEYUS B  PAaCCMATPUBAEMBIX
(bU3HYEeCKUX SBICHUSIX;
pa3pabarpiBaTh IUIaH PEIICHUS MPOOJIEMBbI ¢ YU4€TOM aHaIu3a WMEIOLIUXCS
MaTepHUaIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBEHI B JIESITEIHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIAM, OLIEHUBATh PUCKH MOCJIEACTBUM AEATEIbHOCTH,
KOOPAVUHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEATbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOT'O B3aMMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBarTeabCcKue JeCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTHEH, KIFOYEBBIMU IOHATHUSMH W METOAAMHU
(bu3nYECKON HAYKH;



BJIAJICTh HABBIKAMU y4e€OHO-MCCIIECOBATEIBCKON U MPOEKTHOMN NESITeIbHOCTH
B 00ylactu (pM3UKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIIbHOMY TTOUCKY
METOJIOB pelieHus 3a1ad (HU3UIECKOTO COJACpKAHUS, MPUMEHEHUIO Pa3TUIHBIX
METO/I0B MTO3HAHUS,

BIAJCTh BHJAMH JEATEIBHOCTH IO TMOJIYYEHHUIO HOBOTO 3HAHUA, €ro
WHTEPIPETANNA, MPEeOOPa30OBAaHUI0 W TPUMEHEHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIC TIPH CO3aHUH YICOHBIX MPOEKTOB B 00acT (PU3nKM;

BBISIBIISITh TIPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHHUs, HaXOAUTh ApryMEHTHl Jis J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJE pEIICHHWS 3aJaddl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCJIOBUSIX;

CTaBUTh M (opMyJIupoBaTh COOCTBEHHBIE 3aJlayd B 00pa3oBaTENbHON
JESTEILHOCTH, B TOM YKCIIC IPU U3YYEHUH (PUUKHU;

JaBaTh OIICHKY HOBBIM CUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHUA 10 (uU3MKe B TMPAKTUYECKYIO 00JacTh
KU3ZHENIEITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUrHHAIbHBIC MOAXObI U PEIICHHUS;

CTaBUTH MPOOJEMBI U 33/1a49H, JOITYCKAIOIIHNE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ nngopmanueii:

BJIAJI€Th HABBIKAMU TOJy4YeHHs] UHPOpMaluu (HU3UUECKOTO COJEPIKAHMS U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOATEIBHO OCYIIECTBJISATh IOWCK, aHaJIM3,
CHUCTEMATH3AINI0 W WHTEPIpPETAlni0 WH(POpMAIMK pa3IndHBIX BUIOB U (GopM
IIPE/ICTABIICHUSI,

OIICHUBATH JOCTOBEPHOCTh HH(POPMAIINH;

UCIIOJIb30BaTh  CpPEACTBA  WH(MOPMAIMOHHBIX M  KOMMYHUKAI[MOHHBIX
TEXHOJIOTHHA B PEIICHUHA KOTHUTHBHBIX, KOMMYHUKATUBHBIX U OPraHU3AIMOHHBIX
3amad ¢ CcoOMoAcHHEM TpeOOBaHWN JPrOHOMHKH, TEXHHUKH O€30MMacHOCTH,
TUTHCHBI, PECYpCOCOEpEkKEHUsS, TPABOBBIX H OJTHYECKUX HOPM, HOPM
nH(pOpMaIIMOHHOM 0€301aCHOCTH;

CO3/71aBaTh TEKCThl (PU3MUECKOr0 COJACp>KaHUS B Pa3IUYHBIX (Gopmarax c
y49€TOM Ha3zHAYCHUST HHPOPMAIIUU | TIEJICBOW ayIUTOPHH, BEIOMpPAs ONTUMAIILHYIO
dbopMy TIpeICTaBIICHUS U BU3yaJIH3aIiH.

KoMMyHHKAaTHBHBbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUS:
OCYIIECTBIIATH O0IIEeHNE HA YPOKax (M3UKU U BO BHEYPOUHOU JAEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUTKM  KOH(MIWKTHBIX CUTyallud W CMsAT4YaTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3Jararb CBOIO TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SI3BIKOBBIX CPECTB;

MMOHUMAaTh W KCIIOJb30BaTh MPEUMYILECTBA KOMAaHIHOM M WHIWBUIYAIbHOU
paboTHI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JIEUCTBUI C y4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KAX/IOT0 YICHA KOJIJIEKTUBA;

MPUHUMATh €AW  COBMECTHOM  JEATEIBHOCTH, OPraHU30BbIBAaTH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ NOCTHKEHHIO: COCTABIISITH IUIAH JCUCTBH,
pacnpeiensaTb poiau ¢ Y4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOH paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJAJa M KaXJOTO0 Y4YaCTHUKA KOMAaHJIbl B
001t pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

[peJIaraTb HOBBIE MPOEKTHI, OLECHHWBATH HAEU C TO3ULIUHA HOBU3HBI,
OPHUTHMHAIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUIX, IPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh HHAIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIEe JeHCTBHSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO JESITENbHOCTh B 00JacTU
(U3MKM MU acCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOSITEJIBHO COCTABJIATh IUIAH PELIEHUS PACUETHBIX U KAYECTBEHHBIX
3aJ1a4, TUIaH BBIMOJIHEHUS TPAKTUYECKON PaObO0ThI C YUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MTPEANIOYTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX [IPEANOUYTEHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, OpaThb Ha cebs
OTBETCTBEHHOCTBD 34 PEILICHHUE;

OLICHUBATh MTPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO JPyAULIMU B 00NacTu
(u3KKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENIbHbIN U KYJIbTYPHBI YPOBEHD.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLICHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJITATOB LEISAM;

BJa/J€Th  HABbIKAMU  IIO3HABATEJIbBHONM  pediekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JEWCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJBTaTOB U
OCHOBaHMI;

UCIIOJIB30BaTh MPUEMBI PEIIEKCHH JIJISl OLIEHKH CHUTYaIluH, BHIOOpa BEPHOTO
peuieHus;



yMETh OIIEHUBAaTh PHUCKH U CBOCBPEMEHHO NPHHUMATH PEIICHUS M0 UX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3yIbTaToOB
NeSTEIbHOCTH;

PUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX IIPU aHAIW3E pe3yIbTaToOB
e TETHbHOCTH;

MPU3HABATh CBOE MPaBO U MPABO APYTHX HA OIMHOKH.

B mpomecce mocTHKEHUS JTMYHOCTHBIX PE3yJbTATOB OCBOSHUS MPOTPAMMBI
no ¢Gu3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOydJarolmuxcs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN WHTEJUICKT, MIPEAMOIar Ao i
c(hOpPMHUPOBAHHOCTbD:

CaMOCO3HaHUs, BKIIFOYAIOIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATIBHOE
COCTOSTHUE, BUJICTh HAIPABICHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHOMN chephl,
OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJaNTUPOBATHCA K
IMOIIMOHAIEHBIM U3MEHEHHSIM U TTPOSIBISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAaIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIDKEHUIO SN U
yCIexy, ONTUMH3M, WHHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh MMOHUMATh AMOIIMOHATLHOE COCTOSTHUE
JIpYTUX, YYUTBIBAaTh €r0 TIPH OCYIICCTBICHUM OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTIEPEIKNBAHUIO;

COIMATBHBIX HABBIKOB, BKJIFOUAIOIINX CITOCOOHOCThH BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITE MHTEPEC U pa3periarh KOHPIUKTHI.

IMPEAMETHBIE PE3YJIBTATDBI

K xonumy oOyuyenus B 10 kJiacce mpeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJKHBI OTpaXxaTb CPOPMUPOBAHHOCTD y 00yYarOIMXCsl YMEHUM:

JEMOHCTPHUPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHPOBAHUH
COBPEMEHHOW HAay4YHOW KapTHHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUNTHIBaTh TpaHULBl MPUMEHEHHUS W3YYEHHBIX (U3HYECKUX MOJENIEH:
MaTepuaibHas TOUKa, MHEpLUAJIbHAs CUCTEMA OTCYETA, a0COJIIOTHO TBEPAOE TEJO,
WJICAJbHBIN Ta3, MOJEIU CTPOEHUS Ta30B, )KUIKOCTEN W TBEPABIX TEN, TOUCUHBIN
AIIEKTPUYECKUI 3apsil IPU pelIieHnr GU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3NUECKHUE SIBJICHUS (IIPOLECCH) U OOBSCHATh UX Ha OCHOBE
3aKOHOB MEXAHMKHU, MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUM CTPOCHMS BELIECTBA U



IEKTPOJNHAMUKHN: PABHOMEPHOE U PABHOYCKOPEHHOE NPSMOJIMHENHOE ABUKEHUE,
cBOOOJHOE MaJeHUE Tel, IBIKEHUE MO OKPYKHOCTH, WHEPIHS, B3aUMOJCHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABMXKEHHE, CTPOCHHUE KHUAKOCTEH M TBEPABIX TeE,
U3MeHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXAECHUHU), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAJLUIM3AlUsA, KHUIICHUE, BIIAXKHOCTH
BO3/1yXa, IIOBBIIICHUE JABJICHUS Ta3a IPU €r0 HArpeBaHWM B 3aKPBITOM COCYJE,
CBA3b MEXKIYy IIapaMEeTpaMH COCTOSHHA Ta3a B U30IPOLECCAxX, MIEKTpU3aLus Tell,
B3aMMO/JICHCTBUE 3apsJIOB;

ONMCHIBATh MEXAHWYECKOE JIBUKEHUE, WUCIIONB3Yysd (PU3NUYECKUE BEIUYUHBL:
KOOpJIMHATa, IyTh, IEPEMEIIECHHUE, CKOpPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KUHETHYECKasi SHEPrus, MOTEHIMANbHAs JHEPTUsi, MEXaHU4eCcKas
paboTa, MEXaHW4YECKass MOIIHOCTh; IpPU ONWCAHWU NPaBUIBHO TPAKTOBATH
(bu3NYECKU CMBICT HCIHOJB3YEMBbIX BEIMYMH, WX OOO3HAUCHUS M EIUHUIIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYI0 (PU3NYECKYIO BEJIMYHUHY C APYTUMHU
BEIIMYMHAMU;

ONMCHIBaTh HM3yYECHHbIE TEIUIOBbIE CBOMCTBA TE€JI M TEIUIOBBIE SBJICHUS,
UCTIONB3Ysl (M3MUECKHE BEIWYHMHBI: JaBJICHHE Tra3a, TeMIeparypa, CpeaHss
KMHETHYECKasi JHEPIUsl XaOTUYECKOIO JBHKECHHSI MOJIEKYJI, CPEIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsSs 3HEprus, padora rasa,
KOA(Q(QUIMEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOIO JBUraTreisi; IpU ONMCAHUU
NPaBWIBHO TPAKTOBATh (DU3UYECKUN CMBICH HCIHOJB3YEMBIX BEIUYHMH, HX
0003HAYEHUSI W €IWHUIBL, HaXOAUTb (OPMYIIbI, CBA3BIBAIOIINAE JIAHHYIO
(u3NYECKYIO BEIMYUHY C APYTUMHU BEIUUMHAM;

ONMCBIBATh U3YUYCHHBIC IJIEKTPUUYECKHE CBOKWCTBA BEIIECTBA U AIEKTPUUECKUE
SBJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3HUUECKUE BEIMYMHBL AJIEKTPUUECCKUIN 3aps,
JIIEKTPUYECKOE I0JIE€, HANPSKEHHOCTD I0JIA, IIOTEHIUAN, Pa3HOCTh IIOTEHLUAIIOB;
OpU ONHMCAHMM MPABUWIBHO TPAKTOBATH (PU3UUYECKUIN CMBICI HCIOJIb3YEMBbIX
BEJIMYMH, MX OOO3HAYEHMs] U EIUHMIIbI; YKa3bIBaThb (POPMYJIbI, CBSI3bIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHUHY C IPYTUMH BeINIMHAMU,

aHaAM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONbB3Ys (hU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BCEMUPHOTO Tsrotenus, I, II u 11l 3axonsr HeroToHa,
3aKOH COXpPAHEHUs MEXAHUYECKOW DJHEPruH, 3aKOH COXPAHEHHsS HMITYJIbCa,
IPUHLUI CYNEPIO3UIMA CWI, NPUHLMUII PaBHONPABUSA HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSIPHO-KMHETUYECKYI0 TECOPUIO CTPOCHMS BELIECTBA, TIa30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUH TEIIOBOTO JBHUKEHUS MOJIEKYII C
aOCOJIFOTHOM TeMIIepaTypol, NEpBbI 3aKOH TEPMOAMHAMMKH, 3aKOH COXPAaHEHUS
IEKTPUYECKOr0 3apsna, 3akoH KylloHa, IIpM 3TOM pas3ivyaTh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHULIBL,
o0JacT) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE NPUHIMIBI JEHUCTBUS  MAlllMH, MPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO MCIIONb30BAHUS B
MMOBCEHEBHOM JKH3HHU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCIENOBAHUIO (DU3MYECKUX SBJICHUU U
MPOLIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHUN, MPU STOM
dbopMmynupoBaTh MpoOJIeMy/3amady ¥ TUIOTE3y Yy4eOHOTO DKCIICPUMEHTA,
coOHMpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYIOBaHMS, NPOBOAUTH OMBIT U
(GbOopMyIMpPOBATh BHIBOIHI,

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HUECKUX BETUYUH, IIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKHU MTOI'PEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3UYECKUMH  BEIMYMHAMH  C
UCIIOJIb30BAaHUEM MPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
buKcUpoBaTh PE3yNbTAThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHUH B
BU/JIE TAaOJIUII ¥ TpaUKOB, A€NaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BaHMUS;

coOiroAaTh mpaBuia 0€30MacHOrO TpyJa MPHU MPOBEICHUU HCCIECIOBAaHUMN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIEeNOBATENbCKOH M MPOSKTHOU
NESTEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyI0BaHUS,

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJlaHHOM (DU3MYECKON MOJIETbIo,
UCTIONB3Ys (PHU3HUECKHe 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJINM3a YCIOBHS 3a7a4n
BbIOHpaTh (PU3UUECKYI0O MOJEIb, BBIACIATh (PU3NUECKHE BETUUYMHBI U (DOPMYIIHI,
HEeoOXoauMble NJisi €€ pelIeHHs, TPOBOJUTh PACUYEThl U OLEHUBATH PEATbHOCTH
MOJIYYEHHOT'0 3HAYeHUS (PU3HUECKON BEJIMYUHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LENOYKY pPACCYXJEHUH C OMOpOM Ha HM3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnyecKkue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEIIeHHH  y4yeOHbIX  3aJad  COBpPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUUECKH aHATTU3UPOBATH MOJTydaeMyt0 HH(POPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHE TPOILECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUIA;

UCIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B MOBCEAHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIlEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOMUCTBAMM, IS COXPAHEHUSI 3JOPOBbS M COOJIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPYKalOIEH CpeJIe;



paboTatb B TpYIE€ C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh padOTy TPYNIlbl, PAaUMOHAIBHO pACHpPEACNATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB IPYIIbI B PEIICHUE pacCMaTPUBAEMOM MTPOOIEMBI.

K xoHiy oOyuenus B 11 kiacce mnpeaMeTHbIE pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YYAIOIINXCS YMEHUM:

JEMOHCTPHPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIIOAEH, LEIOCTHOCTh U E€OUHCTBO
(bu3HYecKoi KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3UUECKUX MOJICTICH:
TOYEYHBIN 3JEKTPUUECKUIN 3aps, Iy CBETa, TOUEUHbI UCTOYHUK CBETA, S/I€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJIeJh aTOMHOTO siipa MpH pPelIeHUU (PU3NUIEeCKUX
3ajad;

pacrno3HaBaTh PU3MUYECKHE SIBICHUS (MPOLECChI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOAMHAMHUKHN W KBAHTOBOU (PU3UKH: AJIEKTpUUECKasi MPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aUMOICHCTBHE
MAarHuTOB, DJICKTPOMarHuTHas WHAYKUWs, JACHCTBHE MAarHUTHOrO TIOJS Ha
MPOBOJTHUK C TOKOM W JBIKYIIMICS 3apsjl, 3JIEKTPOMAarHUTHbIE KoJeOaHUs U
BOJIHBI, MPSIMOJIMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKECHHE, MPEIOMIIEHHUE,
unTepdepeHnus, audpakuus W TONASpHU3AIMUS  CBETa, JUCIEPCUS CBETa,
dotornextpudeckuii 3¢dexT (horoaddekT), cBeToBOE NaBlieHUEe, BOSHUKHOBEHUE
JMHEWYaTOro CHEKTpa aroma BOJOPOJa, €CTECTBEHHAass W HCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONKCHIBaTh W3YYEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTHUYECKUE,  JJIEKTPUYECKYID  NIPOBOJUMOCTh  Pa3jIMYHBIX  Cpel) U

AJIEKTPOMArHUTHBIE SIBJICHUS (TPOLECCHI), MCHONB3Yd (U3MYECKUE BEIMYUHBIL:
AIEKTPUYECKUIN 3apsij, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIICKTPUUYECKOE
CONPOTHUBJIEHUE, PA3HOCTh MOTEHIHMAIOB, 3JEKTPOJABIKYLIas Cuia, padoTa TOKa,
WHAYKIOUS MAarHATHOTO TMojs, cuia Awmmepa, cuia JlopeHua, WHIyKTUBHOCTB
KATYIIKW, HEPIrusl 3JIEKTPUYECKOTO0 M MArHUTHOIO IOJIEM, MEpPHOJ M 4YacToTa
KojeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsiii W CHJa TOKa B Mpolecce
FApMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
ONTHUYECKAasl CUJia JMH3bI, TPU OINUCAHUU MPABWIBHO TPAKTOBATh (HU3HUECKUN
CMBICTT HCHOJNb3YyEMbIX BEJIWYMH, WX OOO3HAUYEHHS W €JAMHMIIBI, YKa3bIBaTb
dbopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYUHY C JPYTUMHU
BEJINYNHAMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHS M TMPOLECCHL, HCIOIb3YS
¢usnyecKkrue BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U



4acToTa CBETa, SHEPTUsl U UMIYJIbC (DOTOHA, MIEPHO/T TOJIypaciaja, SHEPrus CBI3U
ATOMHBIX SIZIEp, TPU OMUCAHWW TMPABWIBHO TPAKTOBATh (PU3WYECKHUA CMBICT
WCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (U3WYECKYH0 BEJIWYUHY C JPYTUMH BEIMYMHAMU,
BBIYUCIISATh 3HAaUCHUE (DU3NUECKON BETUUUHBI;

aHATM3UPOBATh (PUBUUYECKHE TPOIIECCHl U SBICHUS, UCIOJIB3Ys (PU3HUECKUEC
3aKOHBI ¥ MPUHLUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEILHOTO
COCIMHEHUS MPOBOJAHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3JIEKTPOMArHUTHOU
WHIYKIAH, 3aKOH NPSIMOJIMHEHHOIO0 PaclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, YpaBHeHHE OMWHINTeHHa it horodddekra,
3aKOH COXPAHEHUS SHEPrUH, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPaHECHUS
AIIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHUsI MAaCCOBOr0 yucia, nmoctyiatel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pas3indaTh CIOBECHYIO (POPMYyIUPOBKY
3aKOHa, €ro MaTeMaTHYECKOE BBIPAKCHHE U YCJIOBUA (TpaHUIIBI, 00JIACTH)
MIPUMEHUMOCTH;

ONPEICIIATh HAMPABICHUE BEKTOPA MHIYKIIMM MAarHUTHOTO TIOJIsI POBOJHUKA
C TOKOM, cuJibl AmIiepa u cuiibl JlopeHna;

CTPOUTh M ONHUCHIBATH HM300pAKECHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBITIOJTHATh JKCIIEPUMEHTHI T10 MCCIIECIOBAaHUIO (DU3WYECKUX SBJICHUN W
MPOIIECCOB C HCIOJIB30BAaHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHUMN: MPU STOM
dbopMmyupoBaTh MpoOJieMy/3amady ¥ THUIMOTE3y Yy4eOHOTO DKCIIEPHUMEHTA,
coOMpaTh YCTAaHOBKY M3 TMPEIJIONKEHHOIO OOOPYIOBaHMS, IMPOBOIAUTH OIBIT U
bopMyJIMPOBATH BHIBOJIHI,

OCYIIECTBIISITh MPSIMBbIC U KOCBEHHBIC M3MEPEHUST (U3HUECKUX BEITUYUH, ITPU
TOM BBIOMpATh ONTUMAJIBHBIA CHOCOO W3MEPEHUS W WCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPECHU;

HCCIEJIOBATh 3aBUCUMOCTH  (DM3WYECKUX BEJIWYHMH C HCIOJIb30BaHHUEM
NPSMBIX HM3MEPEHUH: MPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (UKCHpPOBATH
pPE3yNIBTAThl MOTYYEHHON 3aBUCUMOCTH (DM3MYECCKUX BEIUMYMH B BHJC TAOIUI] U
rpaduKoOB, ACNIAaTh BHIBOBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

cobiroaTh mpaBuia 0€30MacHOTO TpyJa MPH MPOBEICHUM HCCIICTOBAaHHUM B
paMKax ydeOHOro JKCIEpUMEHTa, Yy4eOHO-HMCCIEIOBATECIbCKON W IMPOEKTHOM
JESATEIHPHOCTH C HMCTOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOTO
000pyI0OBaHUS;

pemiaTh pacuéTHhIC 3a7a4d C SBHO 3aJIaHHOM (DU3UYECKOM MOJIEIIbIO,
UCIIOIB3Ys (PU3UYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHUS 3aJ1aun
BBIOMpaTh (DU3UYECKYI0 MOJIEIb, BBIACIATh (HU3NUECKUE BEIUYMHBI U (DOPMYIIBI,



HEOOXOJUMbIE JUIsl €€ pEelIeHUs, NMPOBOJUTh PACUEThl U OLICHUBATH PEaIbHOCTh
MOJy4YEHHOT0 3HaUYeHUs (PU3MUECKON BEIUYUHBL;

pelaTh KaYeCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LIENOYKY PACCYXIECHUH C ONOpPOM Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznuecKkue sBICHMS;

UCIIOJIb30BaTh  MpU  pPEIIEHHMH  y4yeOHbIX  3aJady  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEJCTABJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(POpMAIUH, MOTYYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyI0 HH()OPMALINIO;

OOBSACHATh MNPUHIMNBI JEHCTBUS MAIIUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MACHOTO MCIOIb30BAaHUS B MOBCEIHEBHON
KU3HH;

PUBOIUTH MPUMEPHI BKJIaJIa POCCUHUCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCTIOJb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM >KU3HU
Uit obecrieyeHus: 6€30MacHOCTH MPH OO0pAIEHUH ¢ MPUOOPaAMH U TEXHUUYECKUMHU
yCTPOMCTBAMM, ISl COXPAHEHUs 3/10pOBbS U COOJIIOJIEHUS HOPM JKOJOTHYECKOIr0
IIOBEJICHUS B OKPYXKAIOILEH CPEAE;

paboTaTh B TIpYyHIE C BBIIOJHEHUEM pAa3JIMYHBIX COLMAIBHBIX pOJIEH,
IUIAHUPOBATh padOTy TPYNIIbl, PAaUMOHAIBHO pACHPEACTATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHJAAPTHBIX CUTYALUSX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON TPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

KoumnuecTBo yacos JIEeKTPOHHbIE
HauMeHoBaHue pa3iejioB U TEM (uudposbie)
Ne n/n P KoHTpoabH IpakTnueck op
NMPorpamMMmblI Bcero o0pa3oBaTe/ibHbIE
bIe padoThI e padboTbl pecypesr
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 ®usznka U METOJIBI HAYYHOT'O TO3HAHUSA 2 bubmorexa HOK
' A i https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznexn 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41b£72
bubmuoreka [JOK
22 Jlunamika 7 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS! B MEXaHUKE 6 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuotexa [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
32 OcHoBbI TepMOAMHAMHIH 10 ! https://m.edsoo.ru/7f41bf72




AFpCFaTHI)IG COCTOsIHHA BCUICCTBA.

bu6nmnoreka [JOK

33 da3oBBIE MTEPEXOIBI > https://m.edsoo.ru/7f41bf72
Hroro no paszneny 24
Pasnea 4. JIEKTPOJJUHAMUKA
bu6mmoreka [IOK
4.1 1
DUICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
ITocTOsTHHBIN 2IEKTPUYECKUN TOK. TOKHU B bubnnoreka [IOK
4.2 12
pa3IMYHBIX cpefax https://m.edsoo.ru/7f41bf72
Hroro no pasneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KUIACC

KosmnuecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM unpposbIie
Ne n/n P Koutpoasn IIpakTH4yeck (mup )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
bIe padoThI e padoTbl pecypesr
Paznea 1. JIEKTPOJUHAMUKA
11 MarunuTtHoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnnorexa [JOK
' WHTYKIIAS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
)1 MexaHU4YeCcKHe U 3JIEKTPOMAarHUTHbBIE 9 1 bubnnoreka [IOK
' KoJeOaHust https://m.edsoo.ruw/7f41¢97¢
MexaHU4YeCcKHe U 3JIEKTPOMAarHUTHbBIE bubnnoreka [JOK
22 5 1
BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6nmmorexa [JOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOU TEOPUM OTHOCUTEJBHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHT 4 | bubnmnoreka [JOK
' OTHOCHTEJILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®U3UKA




4.1 DIeMEeHTHI KBAHTOBOUW OINTHKHU 6 bubmorexa HOK
' https://m.edsoo.ru/7f41c97¢
bu6mmorexa [IOK
4.2 4
Crpoenne aToma https://m.edsoo.ru/7f41c97¢
bu6nmmorexa [JOK
43 A 5
TOMHOE A1pO https://m.edsoo.ru/7f41c97¢
Hroro no paszueny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 OJeMeHTBl aCTPOHOMHUU U aCTPOPHU3UKU 7 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no paszueny 7
Pa3nesa 6. OBOBIIIAIOIIEE IIOBTOPEHHUE

6.1 Ob6o01aro1ee NOBTOpeHNE 4 ngg;;fg;fﬁ}; 41697
Hroro no paszneny 4
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJTIACC
KosmyecTBo yacoB DJIEeKTPOHHbIE
Jlara
Ne Tema ypoka K | U3y4eH unpponbie
/i yp Beero OHTPOJIbH PaKTHYeCK mly 0GpA3OBATEBHbIC
bIe padoThI ue padoTbl pecypesr

| ®usuka — Hayka o npupone. Hayunsie 1) 1 bubnnorexa [JOK
METOBI ITO3HAHUA OKPYKAIOLIETO MUPaA HeIes https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B popmMupoBaHun

2 COBPEMEHHOM i)a HOM an)l IT)I/IHIIZ MHpa, B 1(2) ! bubmorexa HOK

P N " P Vp ’ HEEeIIs https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JeATEIbHOCTH JII0IeH
Mexanundeckoe ABUKEHUE.

3 OTHOCHUTENBHOCTH MEXaHUYECKOTO 1) 2 bu6mmoreka [IOK
neuxenus. [lepemenienue, CKOpoCTb, HeIes https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NPAMOIIMHENHOE ABUKEHUE 1(2) 2 bubmmorexa [TOK

P P A Heaens https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSAMOJIMHEIHOE 1) 3 bubnnorexa [JOK
JIBIDKCHUE HeIes https://m.edsoo.ru/ff0c372¢e

6 CBoboaHoe mageHue. Y cKopeHue 1) 3 bubnuotexa [JOK
cBOOOTHOTO MaJeHUS Heaens https://m.edsoo.ru/ff0c39cc

7 Kpuonunelinoe nsrnxenue. [[Buxenue 1) 4 bubnnorexa [JOK
MaTepUalbHOU TOYKHU IO OKPYKHOCTH HeJeIs https://m.edsoo.ru/ff0c3ada
[IpuHIT oTHOCUTENBHOCTH [ anumes.

8 I/Iie HI/IaJ'ILHBIe cucremsl orcuera. [lepBoiit 1(2) 4 bubmmorexa [OK

pit - HeP Heens https://m.edsoo.ru/ff0c3be8
3akoH HproToHa




Macca tena. Cuna. [lpunnun

BOJIM3U OBEPXHOCTH 3eMIIH

9 cylnepno3uuuu cui. Bropoit 3akox 1(2) . bubmmorexa [JOK
Hep B ' P N Heaeust https://m.edsoo.ru/ff0c3be8
HeroToHa 1151 MaTepuanbHON TOUKU
10 Tperuii 3akon HeroToHa 1yist 1) 5 bu6nuorexa [IOK
MaTepUaIbHBIX TOYEK HEAENs https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TAroTeHus. Cumna 1) 6 bubnuotexa [JOK
TsKecTU. IlepBasg KocMuUecKkast CKOpOCTh HEeJeIs https://m.edsoo.ru/ff0c3d00
6 bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena 12
Yipy y 2) Heaens https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddbunuent tpennsa. Cuma
13 con OTEIBJIGHH;I I ql)/l(b BI/I)KGHI/IIE TeJa B 1(2) ! bubmorexa HOK
P pui Heaens https://m.edsoo.ru/ff0c3{76
KHUJIKOCTHU WIN ra3e
IToctynaTenbHOE U BpaIaTeabHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO TEla. 1) 7 bu6nmoreka [JOK
MowmeHT cunbl. Ilnedo cunsl. YcioBus Heaes https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIA
HMmynbc MaTepruaabHOW TOUKH, CUCTEMBI
15 MaTEpUaIbHBIX TOYEK. IMITyIbC CHIIBL. 1) 8 bu6nuoreka [IOK
3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE Henens https://m.edsoo.ru/ff0c43d6
JIBUKEHHE
Pa6ota u moutHocTh cuibl. Kunernueckas
16 sHeprus marepuanbHoi Touku. Teopema 00 1(2) 8 bubmmorexa LOK
p P o p HEIEIs https://m.edsoo.ru/ff0c4502
W3MEHEHUN KNHETUYECKOW AHEPTUH
[TorennmanpsHas sHeprus. [loTeHnnanpHas
17 SHEPrus ynpyro 1epopMUpOBaHHOMN 1) 9 bubnuoreka [IOK
npykuHbl. lloTeHmanbpHas sHeprus tena HeJels https://m.edsoo.ru/ff0c461a




[ToreHImanbHbIE M HEMOTEHIMATIbHbBIE
cuibl. CBsi3b pabOTHI HEMOTEHITUATBHBIX

. 9 bubaunorexa [JOK
18 CWJI C U3MEHEHNEM MEXaHWYECKON YHEPTUH 1(2)
HEIEIs https://m.edsoo.ru/ff0c478c
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOHN YHEPTUn
Jlabopartopnas padota «MccnenoBanue
19 CBSI3UM pabOThI CUJIBI C U3MEHEHUEM 1) 10
MEXaHMYECKOH dHEPIuu Tella Ha IpuMepe Hezens
paCTSKEHUS PE3UHOBOTO KIYTa»
KonTponbhas pabota no teme
10 bubnuorexa [JOK
20 «Kunemaruka. Jlunamuka. 3aKOHBI 1(2)
HEAENs https://m.edsoo.ru/ff0c4b74
COXpaHEHHUs B MEXaHUKE
OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
. 11 bubmmoreka [JOK
21 KMHETH4YecKoi Teopuu. bpoyHoBckoe 1(2)
HEAENs https://m.edsoo.ru/ff0c4dc2
nskenue. nddysus
XapakTep ABUKEHUS U B3aUMOJICHCTBHS 1
22 yacTul BeniecTsa. Monenu cTpoeHust 1(2)
. ; Hezens
ra3oB, JKUAKOCTEH U TBEPIBIX TEI
” Macca monekyn. KonnuecTBo BemiecTsa. 1) 12
[Tocrosinnas ABoragpo HEeJens
4 TennoBoe paBHOBecue. Temneparypa u eé 12) 12
n3mepenue. lllxana remneparyp Llenbcus Hezens
’s WUneansusii raz 8 MKT. OcHOBHOE 1) 13 bu6nuoreka [IOK
ypaBHeHue MKT HeJeus https://m.edsoo.ru/ff0c4fde
AOcomtoTHas TemnepaTypa Kak Mepa
26 CpeHe KUHETUYECKON IHEPTUHN JBUKEHUS 1) 13 bubnmnorexa [JOK
MOJIEKYJ. YpaBHeHUE MeHieneeBa- HEeJeus https://m.edsoo.ru/ff0c511e

Knaneiipona




14

27 3axoH [lanbToHa. ["a30BbIe 3aKOHBI 1(2)
Hezens
Jlaboparopnas pabota «HccnenoBanue 14
28 3aBUCUMOCTH MEXy IapaMeTpamMu 1(2)
HeJens
COCTOSIHMSI Pa3pEKEHHOI0 razay
79 N3onporieccel B n1ealbHOM rase u ux 12) 15 bu6mmoreka [IOK
rpaduuecKoe MpeacTaBIeHue HeJels https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEeprus TepMOJUHAMUYECKON
CUCTEMBI U CTIOCOOBI €€ U3MEHEHUSI.
30 KomnnuecTBo Temnotel u paboTa 1(2) 15 bubmorexa HOK
p ' Heaes https://m.edsoo.ru/ff0c5952
BryTpenHsst sHeprusi 0JTHOATOMHOTO
UJealIbHOTO rasza
16 bu6nmoreka [IOK
1 B 1(2
3 HART TElLTonepeati 2) HEIEIs https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEMIOEMKOCTH BEIIECTBA.
32 Kf)[J'II/IIIeCTBO TEIJIOTHI IPU TIelllmone enade 1(2) 16 bubmmorexa LOK
. p ped ' Heaensa https://m.edsoo.ru/ff0c5c¢36
AnmabaTHBIN mporecc
1 [lepBblii 3aKOH TEPMOAMHAMUKH U €TI0 1) 17 bu6nuoreka [IOK
MIPUMEHEHHE K U30IIporeccaM Heens https://m.edsoo.ru/ff0c5efc
34 HeobOpaTtumocTs poreccoB B MpUPOIE. 1) 17 bubnmnorexa [JOK
BTopoii 3ak0H TepMOJIMHAMUKHU HeAens https://m.edsoo.ru/ff0c6230
15 ITpuamun peiicteus u K1 tenosoi 1) 18 bubnnorexa [JOK
MAaIlIUHEI Heaens https://m.edsoo.ru/ff0c600a
18
36 Huxn Kapno u ero KIT/{ 1(2)
HeJens
DKOJOTHYECKHE MPOOIEeMbI 19
37 P 12)
TETIOOHEPTETUKH HeJens




18 O6o0maromuii ypok «MosexkyspHas 1) 19 bubnnorexa [JOK
¢usuka. OCHOBBI TEPMOTUHAMUKI HEEIIS https://m.edsoo.ru/ff0c6938
KonTtponbHas padorta no Teme

39 «MoTJiK TS HIZ.SI ¢uznka. OCHOBBI 1(2) 20 bubmmorexa [OK

yp ' Heaes https://m.edsoo.ru/ff0c6a50
TEPMOJUHAMUKI

40 [TapooGpa3zoBaHue U KOHJEHCALIMSL. 1) 20 bubnnorexa [JOK
Hcnapenue u xunenue HEeJeIs https://m.edsoo.ru/ff0c63b6

A1 AOCOJIFOTHAsI 1 OTHOCHUTEJIbHAS BIIAYKHOCTh 12) 21 bu6mmoreka [IOK
BO3ayxa. HacelleHHbIi nap HeJeIs https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucramnmueckue u

4 amop(HsbIe Tena. AHU30TPONHUS CBOWCTB 12) 21 bu6nuoreka [IOK
KpucTayoB. JKnuakne KpucTaibl. Heaens https://m.edsoo.ru/ff0c650
CoBpeMeHHbIE MaTepUalIbl

43 [InaBneHue n KpucTauM3anus. Y JeybHas 1) 22 bubnnorexa [JOK
teruioTta miaeneHus. Cyonumanus HeIes https://m.edsoo.ru/ff0c6708

22 bubnuorexa [JOK
44 y 6 12
PABHEHHE TCIIOBOTO batarca 2) Heaens https://m.edsoo.ru/ff0c6820

45 DnekTpusanus Tea. DIEKTPUIECKUH 3apsi. 1) 23 bubnuotexa [JOK
JIBa BUa DIEKTPUUECKUX 3apsii0B HeIens https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, AUTEKTPUKH U

46 n(lfﬂ HI[OBO HIfKH 3aK(1?H COXpaHEHUSA 1(2) 23 bubmmorexa [TOK

YHPOBOA ' P Heaens https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKOTO 3apsaa

47 B3aumopeiictBue 3apsnoB. 3akoH KyioHa. 12) 24 bu6mmoreka [IOK
ToueyHbIil dDJIEKTPUYECKUN 3apsi] HeJeIs https://m.edsoo.ru/ff0c6ced
Hanpsk€HHOCTB 31€KTPUUYECKOTo MOJIs.

48 [IpuHIUI Cynepno3uuu JIEKTPUIECKUX 1(2) 24 bubmmorexa [TOK

pHHIL yrep H p HeIems https://m.edsoo.ru/ff0c6df2

nosiek. JInHuy HanpsHKEHHOCTH




49 PaboTa cuit aieKkTpocTaTH4ecKoro moJis. 12) 25 bubnnorexa [JOK
ITorenmman. Pa3nocTh MOTEHITHAIOB Heaes https://m.edsoo.ru/ff0c6£00
[TpoBOAHUKY U TUANEKTPUKH B

p p 25 BuGmorexa [[OK
50 3JIEKTPOCTATUYECKOM I10JIE. 1(2)
Heaes https://m.edsoo.ru/ff0c7018
JlysnexkTpudeckasi IPOHUIIAEMOCTh
26 bubnuotexa [JOK
51 OnektpoémkocTh. KoHaeHcaTo 12
P A P 2) Heaens https://m.edsoo.ru/ff0c7126

5 DNEeKTPOEMKOCTD MIIOCKOTO KOHAEHCATOpa. 1) 26 bubnuotexa [JOK
DHeprus 3apsyKEHHOT0 KOHJIEHCATOpa HeAens https://m.edsoo.ru/ff0c72c0

53 JlaGopatopHnas padora "3mepenue 1) | 27
ANEKTPOEMKOCTH KOHJeHcaTopa" HeJens
[IpuHIMIT NENCTBUS U IPUMEHEHNE
KOH/JIEHCAaTOPOB, KOMMMPOBAJIBLHOTO

. 27

54 amnmnapara, CTpyMHOro IIpUHTEpa. 1(2)

HeJens
DneKkTpocTaTUYeCKas 3alnuTa. 3a3eMiIeHre A
ANEKTPONpUOOpPOB
DNEeKTPUUECKUN TOK, YCIOBUS €r0

55 cymectBoBanus. [locrosaunsiii Tok. Cuia 1) 28
toka. Hanpsbxkenue. ConpoTuBIeHHE. HeJens
3axon OMa 1 yyacTKa Lenu
[TocnenoBarenbHOE, TApAIIETBHOE,

56 CMEIIaHHOE COEMHEHNE TPOBOTHUKOB. 1) 0.5 28 bubnnorexa [JOK
Jlabopatopnast pabora «3yuenue ' HeJems https://m.edsoo.ru/ff0c74£0
CMEIIaHHOTO COECIMHEHHUS PE3UCTOPOBY»

57 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. 12) 29 bubnnorexa [JOK
3akon Jlxoyns-Jlenna HeJems https://m.edsoo.ru/ff0c7838

58 3akon OMa Jy1st OJTHOM (3aMKHYTOM ) 1(2) 0.5 29 bubnuorexa [JOK




anexkTpuyeckor nenu. Koporkoe HeJens https://m.edsoo.ru/ff0c7ae0
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ucTouHMKA TOKA U €T0
BHYTPEHHETO CONPOTUBIICHUS
DneKTpOHHAas IPOBOJAUMOCTH TBEPABIX
59 METaJUIOB. 3aBUCUMOCTb COMTPOTUBIICHHUS 1) 30
METAJIJIOB OT TEMIIEPaTYPHl. Hezens
CBepXxnpoBOJIUMOCTb
60 DnexTpuueckuil Tok B Bakyyme. CBoicTBa 1) 30
AJIEKTPOHHBIX ITyYKOB Hezens
[TonynpoBOIHUKH, UX COOCTBEHHAs U
61 IpUMecHas MpoBoAuMocTb. CBOMCTBA p— 1) 31 bu6nuoreka [IOK
n-nepexona. [lomynpoBoAHUKOBBIE HEAEs https://m.edsoo.ru/ff0c84ae
prOOpPHI
DNeKTpUUECKU TOK B pacTBOpax U
6 pacrmiaBax 3JeKTPOJIUTOB. 1) 31 bubnnorexa [JOK
DNEeKTPONMTHYECKAs JUCCOIHAIIHS. HEAEs https://m.edsoo.ru/ff0c82ba
OneKTpoan3
DNeKTpUYECKHU TOK B rasax.
. . 32 bubGmmoreka [JOK
63 CaMocCTOsATENbHBIA U HECAMOCTOSATEIbHBIN 1(2)
HEAEs https://m.edsoo.ru/ff0c84ae
pa3psa. Moinnus. [1nazma
DnexTpuueckue NpruOopsl U yCTpoicTBa U
PHDOPRL I YETP 32 bubmuoreka [JOK
64 UX IpakTudeckoe npuMmeHenue. [Ipasuia 1(2)
HeIems https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€3011acHOCTH
. 33 bubnmnoreka [JOK
65 O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY 1(2) 1

HEACIA

https://m.edsoo.ru/ff0c88be




KonTponbhas pabota no teme

66 «Inexrpocraruka. [locTossHHBIN 1) 33 bubnnorexa [JOK
JNEKTPUYECKUI TOK. TOKHU B pa3iIM4HbIX HeJels https://m.edsoo.ru/ff0c8a8a
cpemax»

67 PesepsHblil ypok. KonTponbHas padota no 1) 34 bub6nuoreka [IOK
Teme "DneKkTpoaruHamMuKa" HeJems https://m.edsoo.ru/ff0c8c56

68 PezepBHblit ypok. O6o0maronuii ypok mno 12) 34 bubnuoreka [IOK
temam 10 kacca Heaens https://m.edsoo.ru/ff0c8f6c

OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME

(136)




11 KUIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
JlaTa
Ne Tema ypoka K I H3y4eH unpposrre
n/n P Bcero OHTpﬁo'ﬂbH paK;“quK “ﬂy o0pa3oBaTejbHbIe
ble padoThbI ue padoTbl pecypesi
[TocTostHHBIE MATHUTHI U UX
1 B3auMoercTBue. MarHuTHoOE II0JI€E. 1 1 bu6mmoreka [IOK
Bexrop MaruuTHOM MHAYKUMK. JInHUM Henens https://m.edsoo.ru/ff0c9778
MarHuTHON UHAYKIIMH
MarsnuTHoO€ noJjie TPOBOJHUKA C TOKOM.
2 OmnsIT Opcrena. BzaumoaeiicTeue 1(2) ! bubmmorexa TTOK
P ' HeOens https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaGopatopHnas pabora «3yuenue | | 2 bubnuoreka [IOK
MarHMTHOTO IO/ KaTYIIKH C TOKOM» HeJens https://m.edsoo.ru/ff0c98fe
JleficTBrEe MarHUTHOTO TOJI Ha IPOBOJIHUK
4 ¢ TokoM. Cuna Amnepa. JlaboparopHas | | 2 bubnuoreka [JOK
pabota «VccnenoBanue neicTBUs HeAens https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM
JlelicTBME MarHMTHOTO TOJIS Ha
5 NIBIDKYILYIOCS 3apsDKEeHHYIO yacTuny. Cuia 1(2) 3 bubmmorexa TTOK
ymy P Y Y HeaeIsa https://m.edsoo.ru/ff0c9df4
Jlopenmna. Pabota cunsl Jlopenia
DOnexkTpomMarauTHas UHAyKIus. [loTok
6 BEKTOpa MarHuTHOM nHAyKImu. 3/1C 1) 3
WHIYKIHUU. 3aKOH 3JIEKTPOMAarHUTHON HEeJens
nHaykiuu Papanes
7 Jlabopartopnas padota «MccnenoBanue | | 4 bu6mmoreka [JOK
SIBJICHUS DJIEKTPOMAarHUTHON HHITYKIIUH HEens https://m.edsoo.ru/ff0cal50




NHayKTUBHOCTS. SIBI€HNE CAMOUHAYKIWH.

g OJ1C camouHayKIIMH. DHEPTUS 1) 4 bu6mmoreka [JOK
MarHUTHOT'O MOJIS KaTYIIKU C TOKOM. Henens https://m.edsoo.ru/ff0ca600
DNEeKTPOMarHuTHOE TOJIe
TexHn4eckue ycTponucTBa U ux
MIPUMEHEHUE: TOCTOSHHBIE MAarHUTHI, 5

9 AJIEKTPOMArHUThl, AJIEKTPOIBUTaTENb, 1

Heaens
YCKOPHUTENH 3JI€MEHTAPHBIX YaCTHI],
WHIYKIUOHHAs NIeYb

10 O6o0maromuii ypok «MarautHoe mose. | 5 bu6mmoreka [JOK
DneKTpoMarHuTHast UHIYKITUSD HEAENs https://m.edsoo.ru/ff0cab82

1 KonTponbHas padota no teme «MarautHoe | 6 bubnuoreka IIOK
noJie. DNEeKTpOMarHuTHasi HHAYKLHS» HEAENs https://m.edsoo.ru/ff0cad58
CB00OOHBIE MEXaHUUYECKHE KOJIeOaHusl.

12 I"apmonnueckue konebanus. Y paBHeHUE 12) 6 bubnuorexa IIOK
rapMOHHUYECKUX Kosiebanuil. [IpeBpaienue HEJENs https://m.edsoo.ru/ff0caf06
SHEPrUU
Jlabopartopnas padota «MccnenoBanue

13 3aBHCHMOCTH I€pHO/Ia MAJIbIX KoJeOaHui | 7
rpy3a Ha HUTH OT JUIMHBI HUTHU U Macchl Heaens
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
AJIEKTPOMarHuTHbIE KoeOaHus B
14 UJeabHOM KOJIe0aTeTbHOM KOHTYpe 1(2) ! bubmmorexa [OK
ype- HeJes https://m.edsoo.ru/ff0cb820
AHanorust MexJ1y MEXaHM4ECKUMU U
ANEKTPOMArHUTHBIMH KOJIeOaHUSAMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUs 1) 8 bubnuoreka [IOK

SHEPTUU B HJICATHHOM KOJIeOaTeIbHOM Heaens https://m.edsoo.ru/ff0cb9c4




KOHTYpE

HpeHCTaBHeHHe 0 3aTyXaromux
KOJICOaHUSX. BBIHy)KI[CHHBIe

8 bu6mmoreka [IOK
16 MexaHuueckue konebanus. Pezonanc. 1
Heaens https://m.edsoo.ru/ff0cbb86
BbIHyXIeHHbBIE 3JIEKTPOMAarHUTHbIE
KoseOaHus
[lepemennsbiii Tok. CUHYCOUAABHBIN
MEepEMEHHBIN TOK. MOIIHOCTH
17 IIEPEMEHHOT0 TOKa. AMIIJIUTYTHOE U 1(2) ) Bubmmorexa LIOK
g ] § Henens https://m.edsoo.ru/ff0cbd34
JeiicTByolee 3HaYeHHUE CUIIbI TOKA U
HaIpsHKEHUS
18 Tpancdopmarop. [IponsBoacTBo, nepenaya | 9
1 IOoTpeOJIeHUE AIEKTPUUECKOM dHEprun Heaens
VY CTpoHCTBO 1 IPAKTHUECKOE MPUMEHEHUE
19 AIIEKTPUYECKOTO 3BOHKA, FreHepaTopa | 10 bu6mmoreka [JOK
MEPEMEHHOTO TOKA, JINHUHI HeeIs https://m.edsoo.ru/ff0cc324
aNeKTponepeaay
DKOJOTHYECKHE PUCKU IPU IPOU3BOJICTBE
20 anekTposneprun. Kynerypa | 10
HCIOJIb30BAaHUS JIEKTPOIHEPTUU B Heaens
IIOBCEIHEBHOM JKU3HU
MexaHuuyeckue BOJIHBI, yCIOBUS
)1 pacnpoctpanenus. [lepuon. Ckopocthb 1) 11 bubnuoreka [IOK
pacnpoCTpaHEHUs U JJIMHA BOJIHBL. HEAENs https://m.edsoo.ru/ff0ccas4
[TonepeuHble U TPOIOJIBHBIE BOIHBI
” 3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3ByKa. | 11 bubnuoreka [IOK
Beicota Tona. Tem0p 3Byka HeJens https://m.edsoo.ru/ff0cccOc
23 DNEeKTPOMarHuTHBIE BOJIHBI, X CBOMCTBA U 1 12 bubnuorexa IIOK




ckopocts. [Ikana a;meKTpoMarHuTHBIX HeJens https://m.edsoo.ru/ff0ccfe0
BOJTH
24 [TpuHIMIBI paAMOCBS3U U TEIEBUICHHUS. 1 12
PasButue cpencts cBs3u. Paguonokamus Hesens
)5 KontponsHas pabora «Konebanus u | 13 bubnuoreka [IOK
BOJIHBD» Heneus https://m.edsoo.ru/ff0cc618
[TpsmMonuHeitHOe pacnipocTpaHEHHE CBETA B
26 0 pHo OJIHOM Cpe Ic)e T(E)qeql};)blﬁ HUCTOYHHK 1 13 Bubnmorexa [IOK
AHOPOR pene. Heens https:/m.edsoo.ru/ff0cd350
ceera. JIyd cBera
OtpaxeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 CBelia [Toctpoenue nz06 ameinﬁ B 1(2) 14 Bubnmorexa [IOK
' P P Heaens https://m.edsoo.ru/ff0cd4e0
IUIOCKOM 3€pKajie
[Tpenomnenue ceera. [lonHOE BHyTpeHHEE
28 0Tp axxenue. [IpenenpHblil yron n}(]mr;oro 1(2) 14 Bubnmorexa [IOK
P - pea 4 Heens https://m.edsoo.ru/ff0cd7{6
BHYTPEHHET0 OTPaXKEHUs
29 JlaGopatopHnas pabora «3mepenue 1) 15 bubnuoreka [IOK
IoKa3arelis MPEeJIOMIICHHS CTEKIIa» HeJens https://m.edsoo.ru/ff0cd67a
JIunssl. [TocTpoenue n3obpaxeHuil B
30 nunze. o Mpna TOHKOU J'II;IH3LI 1(2) 15 Bubnmorexa [IOK
- OPMY ' HeIerns https://m.edsoo.ru/ff0cdd1e
VYBesnn4yeHue JIMH3bI
3l JlaGopatopHnas pabora «lccnenoBanue 1) 16
CBOWCTB M300paXeHUH B IUH3AX» Hesens
Hucnepcus cseta. ClI0KHBIN COCTaB 16
32 6enoro ceera. L[er. JlaboparopHas pabora 1 -
«HabmroieHne aucnepcuu cBeTay A
3 Wntepdepennus ceta. Audpakuus cera. 1) 17 bubnuoreka [IOK
JudpakimonHas pemeéTka HeJens https://m.edsoo.ru/ff0ced22




34 [Tonepe4HOCTh CBETOBBIX BOJIH. | 17 bubnuorexa IIOK
[Tonspuzanus cera HEAENs https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre npuOOPHI U yCTPOHCTBA U 1 18
yCJIOBHSA UX O€30MIaCHOT0 MPUMEHEHUS Hesens
I'paHu1IbI TPUMEHUMOCTH KJIACCUYECKON
36 MEXEIHII:I[KI/I %OCT JIaThl CTIEIUAIbHON 1(2) 18 Bubnmorexa [IOK
' Y H Henens https://m.edsoo.ru/ff0cf862
TEOPUH OTHOCUTEIBHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3ameieHue B eMeHII[/I u CI())K anieHue 1(2) 19 Bubamorexa [IOK
g P patl Henens https://m.edsoo.ru/ff0cfaq2
JUTAHBI
DOHeprust 1 UMITYJIbC PEISITUBUCTCKON
38 qaCT};I bl CB;{3Ly Maccpbl C DHeprueu u 1(2) 19 Bubnmorexa [IOK
HPl- P Henens https://m.edsoo.ru/ff0cfc68
UMIIYJIbCOM. DHEPrusl MOKOs
39 KontpomnbHas pabora «OnTrka. OCHOBBI | 20 bubnuoreka [IOK
CIELMAJIbHON TEOPUU OTHOCUTEIILHOCTH HeJens https://m.edsoo.ru/ff0cf6{0
40 ®oronsl. opmyna [Inanka. DHeprus u 1) 20 bubnuoreka [IOK
UMIYJbC (OTOHA HeJens https://m.edsoo.ru/ff0cfel6
A1 OTtkpsiTHE U HccnenoBanue Gpororddekra. 1) 21 bubnuotexa [JOK
OmneiTel A. I'. CToneToBa Henes https://m.edsoo.ru/ff0cffc4
3akoHsbl poToddexTa. YpaBHEHHE
42 BﬁHMTeIgI)Ha nq:{q)(bOToa(b;eKTa «Kpacnas 1(2) 21 Bubnuorexa LIOK
8 FBP Heens https://m.edsoo.ru/ffod015e
rpanuna» Gortosdgexra
43 Hasnenue ceera. OnbiTel [1. H. JIeOenena. | 22 bu6mmoreka [IOK
XHUMHYECKOE JICUCTBUE CBETA Henens https://m.edsoo.ru/ff0d04a6
TexHn4ecKue ycTpoiCcTBa U IPAKTUYECKOE 2
44 npuMeHeHue: HoTo3aeMeHT, GOTOAaTUUK, 1
Heaens

COJIHCYHAasA 6aTape;1, CBETOONO




45 Pemenue 3aga4 mo TemMe «JIEMEHTHI 1) 23 but6mmoreka [JOK
KBAHTOBOM OITTHKM Heaes https://m.edsoo.ru/ff0d0302
Mopenb aroma TomcoHa. ONBITHI 73 Bu6 10K

nonnoTexa

46 Pesepdopna no paccessHUIO 0-4aCTHULL. 1(2) Hees hitps:/m.cdsoo.rw/f0d09 1a
[TnanerapHast MOJEITb aTOMa — ]

47 [Toctynater bopa 1(2) 24 bu6morexa TIOK

Y P Helels https://m.edsoo.ru/ff0d0Oafa
W3ny4yeHnue u norjiomieHue GOTOHOB MPH
24

48 IIEPEX0/I€ aTOMA C OJJHOT'O YPOBHS YHEPTUU 1 S Eftfs?;;T:;(;Sri/ItfdeOafa
Ha Jpyroi. Buasl cnekTpos A T '
BostHOBBIE cBOMCTBa yacTull. BonHb! 1€

49 Bbpoiinsa. KopryckyisspHO-BOITHOBOI 1) 25 bu6nuorexa IIOK
nyanu3M. CIIOHTaHHOE U BBIHYXICHHOE HeOens https://m.edsoo.ru/ff0d0ca8
U3ITy4yeHue
OTkpbITHE paOaKTUBHOCTU. ONBITHI 25 Eub OK

nonnoTeKa

50 Pezepdopaa o onpeaenenno cocrapa 1(2) - hitps:/m edSO(I)lru/fdeOfdz
PaIOaKTHBHOTO U3ITyYCHHUS o '

CgoiictBa anbda-, 6era-, raMma- 26

51 M3JIy4eHUs. BiausHue paiMOaKTUBHOCTH Ha 1(2)

KUBBIE OpraHU3MBI At
OTKpbITHE IPOTOHA U HEWTpOHA. M30TOMBI.

5 Anbda-pacnaa. DIeKTPOHHBIN U 1) 26 bubnuorexa IIOK
MO3UTPOHHBIN OeTa-pacman. ['amma- HEeJeNs https://m.edsoo.ru/ff0d1162
U3ITy4yeHue
DHeprus CBsA3M HYKJIOHOB B siipe. SnepHble

53 peakuuu. SAnepusiii peaktop. [Ipodremsr, 1) 27 bu6mmoreka [JOK
MEPCIEKTUBBL, DKOJIOTMYECKUE aCIIEKTHI Henens https://m.edsoo.ru/ff0d1356

SIEPHOMN SHEPrETUKH




DnemeHTapHble YacTUllbl. OTKpBITHE
mo3uTpoHa. MeTo bl HaOII0IeHUS U

54 perucTpanmy 31eMEHTAPHBIX YaCTHII. 1) 27 bu6nuoreka IIOK
Kpyribiit cron «®yHaaMeHTaabHbIE Helens https://m.edsoo.ru/ff0d0e38
B3auMoOIecTBUsA. EMHCTBO usznueckoit
KapTUHBI MUPA»

Bun 3Bé3nn0r0 HeOa. Co3Besnus, sipKue 73

55 3BE3/1bl, IUIAHETHI, NX BUIIUMOE JBUKEHUE. 1(2)

Heaens
Conneunas cucreMa

56 Connue. ConHeyHast aKTUBHOCTb. | 28
NcTtounuk sHepruu ConHua U 3BE3]1 Heaens
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI INIABHOM MOCIE10BATENILHOCTH.

57 BryTtpennee ctpoeHue 3BE3 . 1) 29
CoBpeMeHHbIE IPEACTABIECHUS O Heaens
IIPOUCXOXACHNUHU U 3Boaonnu CosHna u
3BE3 N
Muneunsiii Ilyre — Hamma ['anakTuka.

58 ITonoxxenne n nBuxenne CosHLA B 1) 29
lanaktuke. ['anaktvku. YEpHbIE ABIPHI B Heaens
s]Ipax TrajJakTUK
Bcenennas. Pa30eranue ranaktuk. Teopus

30
59 Bonwuioro B3peiBa. PennkroBoe 1(2)
Heaens
u3iryyeHue. MeraranakTuka
30
60 Heperiennsle npo6aemMbl aCTPOHOMUU 1
Hezaens

61 KonTtpomnbHas pabota «1€MEeHTHI 1 31

aCTPOHOMHUU M aCTPOPHUIUKI Heaens




O6o0maromuii ypok. Pons ¢usuku u

6 ACTPOHOMHH B SKOHOMHUYECKOH, | 31
TEXHOJIOTHYSCKOM, COIMATbHON 1 HEaens
ATUYECKOH cepax esaTelbHOCTH YeI0BeKa
O6o0maromuii ypok. Ponbs u mecto 1

63 (U3HUKN ¥ aCTPOHOMHH B COBPEMEHHOMN 1

. Heaens
Hay4yHOU KapTHHE MHUpa
O6o0maromuii ypok. Pons ¢usndeckoit 32
64 Teopuu B (OPMUPOBAHUH IPEICTABICHUI O 1
. Heaens
¢bu3nyecKoil kKapTuHe MUpa
Oo6o0maromuii ypok. Mecto ¢pusndeckoit

65 KapTUHBI MUpPA B 001IEM pATY | 33
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX Heaens
MPEJICTABICHUIN O IPUPOJIE

66 PesepBHbIil ypok. MarautHoe noie. 1 33
DNeKTpOMarHuTHas MHAYKIHS Heaens

67 PesepBHblit ypok. Ontuka. OCHOBBI | 34
CHelHaIbHON TeOpUN OTHOCUTEIBHOCTH Heaens

68 Pesepnbiii ypok. KBanroBas ¢pusuka. | 34 bu6nuorexa IIOK
DJeMEeHTHI aCTPOHOMUU U acTPODU3UKU HEens https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB 10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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