MUWHHUCTEPCTBO MPOCBEIEHUA POCCUMCKOM ®EJEPAIIIN
MuHucTepcTBO 00pa30BaHMsl, HAYKH U MoJ1oaexu PecnnyOoanku
Kpbim
Aavunuctpauus Ilepsomaiickoro paiiona Pecnyoanku Kpbim
MyHununajgbHoe 010/1:KxeTHOe 0011e00pa3oBaTe/ibHOE YyUpeKIeHue
«IIpaBnoBckasi mkosa [leppomaiickoro paiiona Pecnyoauxu Kpbiv»

CootserctByeT @OIT COO
npuka3 Munnpocsemenus: Poccuiickort @enepanuu
ot 18.05.2023 Ne371

PABOYAS TIPOTPAMMA
(ID 4377018)

y4eOHoro npeamera «®@usnka. ba3oBbiii ypoBeHb)»

s ooyuarommxest 10-11 kimaccoB

IIpaBna, 2024



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:

e IUIAHUPYEMBIE PE3yIbTAaThl OCBOEHUS Kypca (pr3uKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJILTATHI 110 rojiaM 00y4EHUs;

e cozepkaHue yueOHOro npeamera « Pu3nkay 1mo rogaM o0y4eHusl.

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
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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:

o (opMupoBaHHE HHTEpeca MU CTPEeMJICHHS OOYYaIOIIUXCS K Hay4YHOMY
W3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUA U (POPMHUpPOBAHHE
HCCIIEJIOBATENLCKOTO OTHOIIICHHUS K OKPYKAIOIIUM SBJICHUSM;

e (dopMHpOBaHHE HAYYHOIO MHPOBO33PEHMSI KaK pe3ysibTaTa H3YYCHHS
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopMupoBaHWE YMEHHHA OOBSCHITH SBICHUS C HCIOJIH30BAaHUEM
bu3nyeCKUX 3HAHUM U HAYYHBIX JI0Ka3aTeIbCTB;

e (opMupOBaHHE MPEACTABICHUN O ponu (DU3UKU AN Pa3BUTHS IPYTUX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrkeHHE ATUX Ieei 00ecredrnBaeTCsl pelieHHeM CICIYIONINX 3a7a4 B

nporecce u3y4eHus Kypca GU3NKH Ha ypOBHE CPEIHETO 001Iero oopa3oBaHus:



e TMpUOOpPETEHHE  CHCTEMbl  3HaHUK 00  o0mMX  (PuU3HUECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYAs MEXaHUKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmMupoBaHuMe yMEHUW TPUMEHSATH TEOPETUUYECKUE 3HAHMUS IS
OOBsACHEHHS (PU3NYECKUX SBICHUW B TIPUPOAE U IS TPHHITHSL
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CMOCOOOB pEUICHHS pa3IUYHbIX 3a7a4 C SIBHO 3aJlaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3nanue GU3NUECKO MOJIENH, aJICKBAaTHOM yCIIOBUSIM 3aJ1a4H;

e TOHWMaHHWC (UBMYECKUX OCHOB WM TPUHITUIIOB JCUCTBUS TEXHUYECKHUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BIHMSHUS Ha OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U IMPOBEACHUS
bu3MYEeCcKUX SKCIEPUMEHTOB, aHAIW3a U HMHTEpIpeTanud UHGOopMaIuy,
OTpe/ieNIeHuUs JOCTOBEPHOCTH MOyYEHHOTO Pe3yibTara;

e CO3JaHME YCIIOBUH JJIs Pa3BUTHUSl YMEHHUN MPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU IEATETLHOCTH.

Ha wusyuenune ¢usuku (0a30BbIH YpOBEHB) HAa ypPOBHE CPEIHETO OOIIEro
obpazoBanust otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HEJIEINO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[lpennmaraemeiii B mporpamMmme 10 (QU3MKE MepedeHb JabopaTOpHBIX U
MPAKTUYECKUX paldoT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JaeT BBIOOD
pOBeNCHUs J1A0OPATOPHBIX PabOT M OMBITOB € YYETOM HMHAMBUAYaJIbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



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

3apsaoB. [IpOBOAHWKY, MUAIEKTPUKH W TIOTYNPOBOJHUKUA. 3aKOH COXPAaHCHUS
AIIEKTPUUYECKOTO 3apsizia.
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B3aunmoneiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 31eKTpUIeCcKuil 3apsi.
Onekrpuyeckoe none. Hampsk€HHOCTh  anekTpudeckoro mnois.  [IpuHnumn
CYyHEPHO3ULMU IIEKTPUUECKUX MOJEeH. JIMHMM HanpssKEHHOCTH DJIEKTPUYECKOTO
OJISL.

PaGoTa cuit anekTpocraruueckoro noist. [lotenuan. PazHocTs moTeHIIMAIOB.
[IpoBOOHMKM W IHAJIEKTPUKHA B DJIEKTPOCTATHYECKOM Toye. [luanexkrpruueckas
IIPOHUIIAEMOCTb.

OnekrpoémkocTs. KoHeHcaTop. DNeKTpOEMKOCTh TIIOCKOrO0 KOHAEHCATOpa.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: SIEKTPOCKOI,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPOIPHOOPOB,
KOHJICHCATOpP, KONMPOBAJIBHBIN annapar, CTPyHHBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

B3anmoelicTBuE Ha’IEKTPU30BAHHBIX TEN.

DIIEKTPUYECKOE TTOJIC 3aPSKEHHBIX TEl.

[IpoBOAHUKH B JIEKTPOCTATUYECKOM IIOJIE.

DIIEKTpOCTaTHYECKas 3alUTa.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAAH
IIJJACTUH, PACCTOSTHAS MEXKAY HUMH U IUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopnsle padonvl

N3mepenne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHUS JJIEKTPUUYECKOTO TOKa.
Hcrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 y4acTKa LETH.

DNEKTPUYECKOE CONPOTUBIIECHUE. YJENbHOE CONPOTHUBICHHE BELIECTBA.
[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCIMHEHUE IIPOBOIHUKOB.

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

DJIEKTPOBUKYIIAasi CUJa M BHYTPEHHEE CONPOTUBIICHUE MCTOYHUKA TOKA.
3axoH Oma 111 TOJTHOM (3aMKHYTOM) 3JIeKTpryecKoi nenu. KopoTkoe 3aMbIKaHKE.

ONEeKTpoHHasT  NPOBOJUMOCTh  TBEPIABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUS METAILIOB OT TeMIIepaTypbl. CBEPXIIPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKMY. CobOcTBeHHas U IpUMeECHast IPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-nepexojia. [1osynpoBoJHUKOBBIE TPUOOPBHI.
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OJIEKTPUYECKHI TOK B pacTBOpax M  pacIjiaBax  AJIEKTPOJMUTOB.
DIEKTPONIUTHYECKAS TUCCOUALUA. DIIEKTPOIIH3.

DnekTpudyeckuii TOK B razax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
pazpsn. Monuus. [Lazma.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIEpPMETD,
BOJITMETDP, pPEOCTaT, HWCTOYHUKM TOKa, OAJIEKTPOHArpeBaTelIbHbIE IPHOOPBI,
AIIEKTPOOCBETUTEIHHBIE TIPHOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYyMHBIH JTHO/,
TEPMHCTOPHI ¥ (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN IUO/, TAIbBAHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA Y HANPSKEHUS.

3aBUCUMOCTh COTMPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIUHBI,
IIJIOIIA/IN TTONIEPEYHOTO CEYEHHMs M MaTepuaa.

CMelaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHue dIEKTPOIABIXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
raJlbBAHMYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTh CONPOTUBJIEHUS METAIUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IIEKTPOITUTOB.

W ckpoBoii pa3psia U NPOBOJAUMOCTb BO3yXa.

OOHOCTOPOHHSSI TPOBOIUMOCTD IHO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopusle padbonvl

N3ydeHne cMemaHHOIO0 COEIMHEHUS PE3UCTOPOB.

N3mepenne 3JeKTPOABUKYIEH CUIIbl MCTOYHMKA TOKAa M €r0 BHYTPEHHETO
CONPOTHUBJICHUS.

HabGmronenue snekrponusa.

MexknpeaMeTHbIe CBSI3H

Nzyuenne kypca pusuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISIETCS ¢
YYETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€d C KypcamMH MaTeMaTHKH,
OHOJI0THH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvle nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOIO
MO3HAHM: SBJICHHE, HAy4YHbIH (hakT, rumoresa, (Qu3mueckas BeIMYMHA, 3aKOH,
TEOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuxa: penieHWE CUCTEMbl ypaBHEHMM, JHMHEWHas (yHKIHA,
napabona, runepOosia, ux rpaguKku U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX IPOCKLIUH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeua: mexannueckoe ABUKEHHUE B KUBOHM npupoje, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHW3MOB (BUbI TEIUIONEPEAaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SIBJICHUS B KUBOU MIPUPOJIE.
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Xumus: TUCKPETHOE CTPOCHHE BEILIECTBA, CTPOCHUE AaTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS Macca, TEMJIOBbIC CBOMCTBA TBEPABIX TEJI, KUIKOCTEH U Ta30B,
INIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJICKTPOJIMTHYECKAS  JUCCOLMALINS,
rajbBaHHUKa.

l'eoepaghus: B1aKHOCTB BO3/IyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: mipeoOpa3oBaHUE ABUKEHUN C HCIONH30BAHUEM MEXaHU3MOB,
YYET TPEHHS B TEXHUKE, MOIAIIMITHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JIpyTH€), ABUTATEIb BHYTPEHHETO
Cropanus, mapopasi TypOrHa, OBITOBON XOJIOJUIBHUK, KOHIUIIMOHED, TEXHOJIOTHUU
MOJYy4YCHUS COBPEMEHHBIX MAaTE€pUaJioOB, B TOM YHCJIE HAHOMATECpUAJIOB, H
HAHOTEXHOJIOTHH, DJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE DJICKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, 3JIEKTPOHATPEBATEIBHBIC pUOOPHI,
AIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KIIACC

Paznen 4. DiaekTpoaMHAMMKA

Tema 3. Macnummnoe noe. In1eKmpoMacHUMHAA UHOYKYUSA

IlocTostHHBIE  MarHUTHL.  B3aumMmojencTBHE  MOCTOSHHBIX ~ MAarHHUTOB.
MarautHoe mnojne. BekTop MarHuTHOM WHAYKUMHU. [IpuHIMI Ccyneprno3uuuu
MarHUTHBIX TOJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTuHa JMHUI MarHUTHOU
MHIYKIAH MOJISI TOCTOSIHHBIX MarHuTOB.

MarautHOe T1OJ€ TMPOBOJHMKA C TOKOM. KapThHa IHMHUNA WHAYKIUA
MAarHUTHOTO TOJIS JUIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOT'O KOJIBLIEBOTO
MIPOBOJIHHMKA, KATYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaelicTBre NpoOBOJHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenua, e€ MOTyJib U HanpaBlieHUE. J[BUKEHHE 3aPSKEHHONW YaCTHUIIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabora cuibl Jlopenna.

SIBneHne 3JIEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHAYKIAHW. OJEKTPOABIKYINAS CWia HWHAYKIUM. 3aKOH AJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »snexkTpuueckoe 1mose. OJIEKTPOJBIXKYILAs CUJIa HUHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJTHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuino Jlenua.

NHAYKTUBHOCTh. SIBJE€HHME CAMOMHIYKIMU. OJCKTPOABIKYILAS  CHIA
CaMOUHIYKIIUU.

DHeprusi MAarHUTHOTO TOJSI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
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TexHudeckre yCTpOMCTBA W TMPAKTUYECKOE TMPUMEHEHHUE: TOCTOSHHBIC
MArHUThI, JJEKTPOMATHUTHI, JJIEKTPOJBUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHI, UHIYKI{MOHHAS I1€Yb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUYM MHIYKIUA MAarHUTHOTO TTOJISL.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JenctBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME ANEKTPOMArHUTHON UHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh DJIEKTPOJBUKYILEH CHIIBI MHIAYKIUH OT CKOPOCTH WU3MEHEHUS
MarHUTHOT'O ITOTOKa.

SIBiieHNE CAaMOMHTYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopuvle pabonol

N3ydyeHne MarHuTHOTO TMOJISL KATYIIKH C TOKOM.

HccnenoBanue AeHCTBUSA MOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBICHUA SJICKTPOMArHUTHON MHIYKIIAH.

Pa3nea 5. Kosedoanus m BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbIE KONEOAHUA

KoneGatenbnas  cucrema. CBOOOAHBIE  MEXaHMYECKHE  KOJEOAHHUA.
["apmonnueckue xonebanus. Ilepuosa, wactora, ammumryaa u Qaza KoJeOaHHIA.
[Ipy>XKMHHBIN MasTHUK. MareMaTH4eCKU MasTHUK. Y PaBHEHUE TapMOHUYECKHUX
kosnebanuil. [IpeBpalenue 3Heprun Npu rapMOHNUECKUX KOJIEOaHUSX.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJICOaHUS B
UJCATBHOM KOJeOaTeIbHOM KOHTYpE. AHAJIOTUSI MEXIy MEXaHHYECKUMH U
AIIEKTPOMAarHuTHeIMU KoJjiebanusiMu. Dopmyna TomcoHa. 3akOH COXpaHEHUs
DHEPrUU B UJCATBHOM KOJIEOATEIbHOM KOHTYDE.

ITpencraBienue o 3aTyxaroUMx KojeOaHusX. BrIHyKI€HHbIE MEXaHUUECKHE
Kosiebanus. Pezonanc. BbiHyX/1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOAHMSL.

[lepemennplii TOk. CuUHYCOWJANbHBIM IEPEMEHHBIA TOK. MOIIHOCTh
NEPEMEHHOI0 TOKAa. AMIUIMTYJHOE W JCHCTBYIOIIEE 3HAYEHHE CUJIbl TOKa U
HaIPSHKEHUSL.

Tpanchopmarop. IlponsBoacTso, nepegada U MoTpeOICHUE AIEKTPUUECKON
DHEPIrUU. DKOJOTHYECKHE PUCKHU NPU IIPOU3BOACTBE 3JIEKTpodHepruu. Kynbrypa
MCIIOJIb30BAHUS JIEKTPOIHEPTUH B IIOBCETHEBHOW KU3HH.
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TexHUYEeCKUEe YCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: DIIEKTPUYECKUI
3BOHOK, T€HEPATOP MIEPEMEHHOI0 TOKA, JIMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KoJI€OATENbHOM CHUCTEMBl (IPYXUHHBIA WIH
MaTeMaTHYECKUN MasiTHUK).

Habmonenue 3aTyxaronmx KoiaeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Habmonenue pezonanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJI€OaHUsI.

OcnuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINIPSKEHUSI OT BPEMEHH) AJIs
AIIEKTPOMATrHUTHBIX KOJICOAHU.

Pe3onanc mnpu 1mocCienoBaTeNbHOM COEAUHEHHHM PE3NUCTOPA, KaTYIIKH
VHIyKTUBHOCTHY U KOHJIEHCATOPA.

Mopaenp TMHUY IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajbIX KOJeOaHUM Ipy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBaHnue IEPEMEHHOTO TOKa B [ENM W3 IOCIEAO0BATEIBHO
COCIMHEHHBIX KOH/ICHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUNIHbIE 60JIHbL

Mexanudeckrue BOJIHBI, YyCJIOBHS pacnpoctpaHeHus. llepuon. Ckopocth
pacrpoCTpaHeHuss M JUIMHA BOJIHBL. IlomepeyHble W NOpPOJOJIBHBIE  BOJIHBI.
WnTepdepenims u qnuppakus MEXaHUYECKUX BOJIH.

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

DNEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUSI U3JTyYEHHUSI JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anekrpomarauTHoi BojHe. CBOMCTBA
3JIEKTPOMATHUTHBIX BOJIH: OTPaXCHUE, MPEIOMIICHUE, MOoJspu3anus, audpakuus,
uHTepdepeHus. CKOpoCcTh 37EKTPOMAarHUTHBIX BOJIH.

[IIxana 3€KTPOMArHUTHBIX BOJIH. [IprMeHEHME 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBA3U U TeneBuaAcHUA. Paqnonokanus.

DIIEKTPOMAarHMTHOE 3arpsi3HEHUE OKPYKArOLIEH CPEIbI.

TexHU4ecKHe YCTPOMCTBA M INPAKTUYECKOE IPHUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJbTPa3ByKOBas IWArHOCTUKA B TEXHUKE M MEAMIMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-nieun.

Jlemoncmpayuu

OOpazoBaHuE U paCpPOCTPAHEHUE MONEPEUHBIX U MPOIOJIBHBIX BOJIH.

Konebmromeecs T€10 Kak HCTOUYHUK 3BYKa.

Ha0nronenue otpaxeHus: U NpeoMIICHUS] MEXaHUYECKUX BOJIH.
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Hab6monenue nnrepdepentinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOUW M
4acTOTOMN KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, IPEIIOMIICHHE,
noJsipu3anus, 1udpakuus, THTephepeHIHsL.

Tema 3. Onmuxa

['eomerpuueckas onruka. I[IpsMoiMHENHOE pacHpOCTpaHEHUE CBETAa B
OJHOPOIHOM cpene. JIyd cBera. TOUECUHBINM UCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeTa. [locTpoeHue n3o0paxkeHUi B
IIJIOCKOM 3€pKaje.

[IpenomieHue cBeta. 3aKOHBI MPEJIOMIICHUS CBEeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomieHus. [lomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHbId yroJl MOJHOrO
BHYTPEHHETO OTPAKECHMUS.

Hucnepcus ceeta. CioxHbIl cocTtaB Oenoro cseta. LIger.

CobOuparome U pacceuBaromiue JuH3bL. ToHkass nuH3a. DokycHOe
pacCTOSIHME M ONTHYECKas CHUJla TOHKOM JuH3bl. IlocTpoeHue wnzoOpaxeHHil B
coOuparolMx U pacceuBarolux JTuH3ax. Dopmyna TOHKOW JUH3BI. Y BeJIUYEHUE,
JlaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKHU.

BomnoBass ontmka. HWuTrepdepenmus cBera. KorepeHTHbIE HMCTOYHUKH.
YcnoBusi HaAOMIONEHUS MaKCUMyMOB M MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcloBue HaOMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM  TAJE€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TG PAKIIMOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, TPOSKIIMOHHBIA armapaT, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAS
OTTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONIMHEWHOE PaACHpPOCTPAHEHNE, OTPAKEHUE M MPEIIOMIICHHE CBETA.
OnTuueckue mprudOpHI.

[TonmHOE BHYyTpEeHHEE OTpakeHre. MoJellb CBETOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mopaenu MUKpOCKOTa, TEJIECKOIA.

HaGmronenue natepdepeHnm cBera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.
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[TosryueHue ciekTpa ¢ HOMOILBIO PU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(DPAKIMOHHON PEHIETKY.
HaOnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
W3mepenue rnokasaress NpeaoMIIeHHs CTEKIIA.
HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.
Habmonenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI cCIeNUAIBHO TEOPHUH OTHOCHUTEILHOCTH

['panuupl  TPUMEHMMOCTHM  KJIacCcM4Yeckon  mexanuku.  [locTynarsl
CIICIIUAJIBHON TEOPHUH OTHOCUTEIBHOCTH: HWHBAPUAHTHOCTH MOJYJSL CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIHHOCTH DUHIIITEHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMENJICHHE BPEMEHU M COKPAILCHUE
JUTUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl ¢ SHEPrUeH U UMITYJILCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSL.

Paznea 7. KanToBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ORMUKU

®otonsl. ®opmyna [lnanka cBsi3u s3Heprun GOTOHA C €T0 YACTOTON. DHEpTUs
U UMITYJIbC (POTOHA.

OtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI
dororddekra. YpaBHenune DiHmTEeNHHA 11a Porodddekrta. «KpacHas rpaHuiia»
dboToarddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHudecknue yCTpONCTBA W MPAKTHYECKOE TPUMEHEHHE: (HOTODIIEMEHT,
doTomatuuk, comHeuHas 6atapesi, CBETOAUO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEUTHET0 PoTodPdeKTa.

Ceeroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccestHUIO o -4acTHII.
[Imanerapnas Mojmens aroma. lloctymatel bopa. M3nydyenue u morjomnieHue
¢$OoTOHOB TpU Tepexoie aToMa C OJHOTO YPOBHSI DHEPrMM Ha ApYyroil. Buisl
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJIOPO/IA.
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BonnHoBeie cBoiicTBa yactul. Bonnsl ne bpoitnsa. KopnyckynsipHO-BOJIHOBO#M
JyaJIu3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3IIyUYCHHE.
TexHu4yeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIIEKTPAIbHBIM
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopens onsita Pesepdopna.
OmnpeneneHue JJIMHBI BOJIHBI JIa3epa.
HabGmronenue nuHelyaThIX CIEKTPOB U3TyUCHUS.
Jlazep.
Yuenuueckui sxcnepumenm, nabopamopusie pabomul
HaOmronenue tnHeRyaToro CrekTpa.
Tema 3. Amomnoe a0po
OKCINEPUMEHTBI, TOKA3bIBAIOIIUE CJOXKHOCTh CTpPOCHUS snupa. OTKpbITHE
paguoaktuBHOCTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuro  cocTaBa
panuoakTuBHOrO wu3iMydeHus. CBoiicTBa anbda-, Oera-, ramma-u3JIy4eHUS.
Biisinre paguoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.
OTtkpeiTHE TIpoTOHA M HeulTpoHa. Hykionnas monens sigpa ['eitzenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sijapa. M30Torsl.
Anba-pacnag. DNEKTPOHHBIM W MO3UTPOHHBIM Oera-pacman. [amma-
U3ITy4deHHE. 3aKOH pPaInMOaKTUBHOIO pacraja.
DHeprus CBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JlegekT maccol sipa.
Snepubie peakuuu. [leneHne u cuHTE3 sA1€EP.
SAnepuwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
SJIEPHOUN SHEPIeTUKU. DKOJIOTMYECKHUE ACTIEKTHI SI€PHON SHEPIETUKU.
DOneMeHTapHble yacTUulbl. OTKpBITHE TO3UTPOHA.
Mertoabl HAOJIIOACHUS U PETUCTPALIMU SJIEMEHTAPHBIX YaCTHII.
®dyHaMeHTaIbHbIe B3auMoieHcTBUS. EAUHCTBO (n3nueckoil KapTUHBI MUpA.
TexHuyeckue yCcTpoWCTBa U NMPAKTHYECKOE ITPUMEHEHHUE: JTO3UMETP, Kamepa
BuiibcoHa, siaepHblil peakTop, aToMHasi ooM0a.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOLINUX YaCTHLL.
Yuenuueckuii axcnepumenm, 1abopamopusle padbonol
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM QoTorpadusim).

Pa3znen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUIUKH

Oransl pa3BUTHS aCTPOHOMUH. [IpuKiIagHOE U MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMHHU.
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Buna 3Bé3gHoro Heba. Co3Be3ausi, sipkue 3BE3IbI, IUIAHETHI, WX BHAUMOE
JIBH>KCHUE.

ConHeuyHas cucremMa.

Connue. ConHeuHast akTUBHOCTh. Mcrounuk sHeprun ConHua W 3BE3J.
3BE3bI, UX OCHOBHBIC XAPAKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE31bl TIJIABHOM ITOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBbY» JUIsl 3BE3] TJIABHOW ITOCIENOBATENBHOCTU. BHyTpeHHEe cTpoeHue
3B€31. COBpEMEHHbIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Boronnu ConaHua u
3BE3/. DTanbl )KU3HU 3BE3I.

Mueunsiii [lyte — Hama I'amaktuka. Ilomoxenue m aBwxkeHue CoiHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u xBaszapbsl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacmpenue Beenennoit. 3akon Xab66ma. Pazboeranne ramakTuk.
Teopus bosbiioro B3peiBa. PEIMKTOBOE U3ITyUEHHUE.

Macmrabnas ctpykrypa Beenennoi. MerarajnakTuka.

Hepeménnsie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HabGmronenus: HeBOOpYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX
NPWIOKEHUHN I ONPEIeNICHUs MOJOXKEHUSI HEOECHBIX 0ObEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sA CEBEpHOro MOJIyIapus U IpKUe 3BE3/bI.

Habmonenus B reneckon Jlynsl, mianet, Mieunoro [TyTu.

O0o001maonee NOBTOPEeHUE

Ponp ¢usuku M acTpOHOMHUM B 3KOHOMHYECKOM, TEXHOJIOTUYECKOH,
COIIMAJIBHOM M 3TUYECKOMN cepax esaTeIbHOCTH YeJI0BEeKa, pOJib U MECTO (U3UKU
¥ aCTPOHOMHHU B COBPEMEHHOW HayYHOU KapTHHE MUpA, pOJib (PU3NUECKON TeopUuu
B (QOpMHUpOBAaHUU TMpPEACTaBICHUI O (U3UUECKON KapTUHE MHpa, MECTO
bu3nYecKkoil KapTUHBI MHpa B OOLIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIICHU O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Nzyuenne xypca pusuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBA3€M C KypCaMH MaTE€MaTHKH,
OHOJI0THH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meocnpeomemnvle nonsmusi, CBSI3aHHbIE C U3YyYEHHEM METOJOB HAY4YHOIO
MO3HAHM: SBJICHHE, HAy4YHbIH (hakT, rumoresa, (Qu3mueckas BeIMYMHA, 3aKOH,
TeOpHsl, HAOIIOAEHUE, SKCIEPUMEHT, MOJEIHPOBAHNE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pelIEHHE CUCTEMbl YPaBHEHWH, TPUTOHOMETPUYECKHUE
GyHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U MX IMPOEKIMH HA OCH KOOPIAWHAT, CIOKEHHE BEKTOPOB,
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MPOM3BOJIHBIE DJIEMEHTAPHBIX (YHKIUMH, MPU3HAKU TOJ00MS TPEYTroJbHUKOB,
oTIpe/ieICHUE TUIONIAIN TFIOCKUX PUTYyp B 00BhEMa Tell.

buonocusn: »nekTpuyeckue SBICHUS B KUBOW MpUPOJE, KoJieOaTelbHbIC
JBIDKCHUS B J)KMBOHM IPUPOJIEC, ONITUYECKUE SBJICHUS B KUBOU MPUPOJE, JACHCTBHE
paavanuy Ha )KUBbIE OpTaHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAs CTPYKTypa TBEPIBIX
TEeJ, MEXaHWU3MbI 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKY, CIIEKTPAIbHBIN aHAIH3.

l'eoepaghus: MarHWTHBIE TIOMIOCA 3€MJIM, 3QJICKW MAarHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJICKa3aHUE 3eMIICTPSICCHUM.

Texnonoeus: JWHUM DJIEKTpPONEpeaayd, TeHepaTop IMEPEMEHHOro TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I[€4Yb, pPaaap, PaAUONPUEMHHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBINA amnmapar, BOJIOKOHHAS ONTHKA,
CoJIHEYHas OaTapes.
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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;

LIECHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHUSAM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
JNEATEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSA

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

5) TPy10BOI0 BOCIIMTAHMS:
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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;
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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.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUS:
OCYIIECTBIATH 00IIEHNE HA YPOKax (M3UKU U BO BHE-YPOUHOU JACATEIHHOCTH;
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pacrno3HaBaTh MPEANOCBUIKM KOH(JMKTHBIX CHUTyallUd M cMsr4arhb
KOH(JIUKTBL;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHHs C HMCIOJB30BAHHEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh U HCIIOJIb30BaTh NPEUMYILECTBA KOMAaHAHOW W MHAUBUIYAJIbHON
paboThI;

BBIOMPATh TEMATHKYy M METOJAbl COBMECTHBIX JECHCTBUU C Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAKJIOI0 YJIEHA KOJIJIEKTUBA,

IPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIMHUPOBAaTh ACUCTBUSA II0 €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacmpenensith poiu ¢ Y4ETOM MHEHHMHA YYaCTHHKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOI palOTHI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJA M KaXKIOTO y4YaCTHMKA KOMAaHAbI B
oO1IMii pe3ysbTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLICHWBAaTh WJIECH C IIO3MIHMM HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLUsX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

Pery/JsiTHBHBIE YHUBEpPCAJbHbIE yUeOHbIE AeiicTBHS
Camoopranusanus:

CaMOCTOSITEIIFHO OCYIIECTBISATh MO3HABATEIBHYIO JCSATEILHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (HOPMYyIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOSITENIbHO COCTaBJATh IUIAH PEHICHHs] PAacCUETHBIX M KAa4eCTBEHHBIX
3aJ1a4, MJIaH BBIMOJTHCHUS MPAKTUICCKON paOOThI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U TIPEIIOUTEHH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM;

pacuupsTh paMK{ y4eOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUpOBaTh €ro, OpaThb Ha ceos
OTBETCTBEHHOCTH 32 PEIICHHE;

OIICHUBATh MTPHOOPETEHHBINA OTIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAULIMHA B O0IacTU
(U3HUKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTEIbHBIN U KyJbTYPHBIA YPOBCHbD.

CaMOKOHTPOJIb, IMOIHOHAIbHBI HHTEJJIEKT:

JlaBaTh OIIGHKY HOBBIM CHUTYAIlHsIM, BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTD,

OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IEIISIM;
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BJaJeTh HaBbIKAMH  TO3HABaTEJIBHON  pedrekcun Kak  OCO3HaHUSA
COBEPIIIACMBIX JICUCTBHUH M MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJIbTaTOB U
OCHOBaHMI;

UCTIONB30BaTh MPUEMBI PEIICKCHH JIJISl OIICHKH CHUTYaIluH, BHIOOpa BEPHOTO
pEIICHNUS;

YMETh OIICHUBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO HX
CHUKEHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHUX TIPU aHAIW3Ee pe3yIbTaToOB
JeSTEIIbHOCTH;

IPUHUMATH CeOsl, TOHMMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3E pe3yIbTaToOB
e TETHbHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIMHOKH.

B mpomecce mocTHkeHUS JTMYHOCTHBIX PE3yJIbTATOB OCBOSHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpEIHEro oOImero oOpa3oBaHUs Yy OOyJaroluxcs
COBEPIIICHCTBYETCS AMOITMOHAILHBIN HWHTEJUICKT, TIPEAMOIar afOIIHiA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUs, BKIFOYAIOIETO CIIOCOOHOCTh TTIOHUMATh CBOE 3MOITMOHATILHOE
COCTOSTHUE, BUJICTh HAIIPABICHHUS Pa3BUTHsI COOCTBEHHOW AMOIMOHAIBHOHN chephl,
OBITh YBEPEHHBIM B cele;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aNalTUPOBAThCA K
IMOIIMOHAIBHBIM U3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTIDKEHUIO SN U
yCrexy, ONTHMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HCXOJS M3 CBOMX
BO3MOKHOCTEH;

IMIATHH, BKIIOYAIOMICH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSTHHE
JIPYTUX, YYUTBIBAaTh €r0 TIPH OCYIICCTBICHUM OOIICHHS, CIOCOOHOCTh K
COUYYBCTBHIO M COTICPEKUBAHUIO;

COIMATBHBIX HABBIKOB, BKJIFOUAIOIINX CITOCOOHOCTh BHICTPAWBATh OTHOIIICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSIBIISITHE MHTEPEC U pa3periarh KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI
K xonumy oOyuyenus B 10 kiacce mnpeaMeTHbIE pe3yJbTaTbl Ha 0Oa30BOM
YPOBHE JIOJIKHBI OTpaXxaTb CPOPMUPOBAHHOCTD y 00yYarOIMXCsl YMEHUM:
JEMOHCTPHPOBATh Ha MpPUMEpax poJib U MecTo (HU3UKU B (HOPMHPOBAHUH
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B TPAKTUYECKOMN JAECATENBHOCTH JTHOIEH;
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YYUTHIBATh TPAHUIIBI TPUMEHEHHS M3YYCHHBIX (U3WYECKUX MOJICNCH:
MaTepuaibHas TOYKa, MHEpIUAIbHAsA CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEJO,
WJICATBHBIN Ta3, MOJEIIM CTPOCHUS ra30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pelIeHUH (PU3NUECKUX 3aj1ay;

pacro3HaBath (U3UYECKHUE SBJICHUS (TIPOILIECCHhI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJSIPHO-KMHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U
AIEKTPOJAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEUHOE JBUKEHUE,
CBOOOJTHOE TaJIeHUE TEJI, IBIDKCHHUE IO OKPY)KHOCTH, WHEPITHS, B3aUMOJICHCTBUE
ten, auddy3us, 6pPOyHOBCKOE JBHKEHUE, CTPOCHHUE KUIKOCTEH M TBEPABIX Tel,
W3MEHEeHHe o0BhEMa TeJ MPHU HarpeBaHWUU (OXJIAKJICHHH), TEIUIOBOE PaBHOBECHE,
WCIIapEHNEe, KOHJECHCALMS, IUIABJICHHUE, KPUCTAUIM3alusl, KUIICHUE, BJIAXKHOCTb
BO3/(yXd, MOBBIIICHUE JABJIICHUA ra3a MPU €ro HarpeBaHWU B 3aKPBITOM COCYJE,
CBSI3b MEXY IMapaMeTpaMH COCTOSIHUA Tra3a B M30MPOLECCAX, DIEKTPU3ALUS TE,
B3aUMOJICHCTBHUE 3apsiJIOB;

OTMCHIBAaTh MEXAaHWYECKOE JBHKEHUE, MCIOJIb3ys (PU3NUEeCKHe BEITMYHHBI:
KOOpJIMHATA, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHWE, Macca Tela, CHia,
MMITYJIbC T€Jla, KNHETUYECKas dHEPTUsl, MOTCHUUAIbHAS SHEPTUS, MEXaHUYECKas
paboTa, MexaHWYecKas MOIIHOCTh; IIPH OINUCAHUM TPABUILHO TPAKTOBATh
(UBUYECKUIT CMBICT HCHOJIb3yEMbIX BEIMYMH, MX OOO3HAUYCHHUS U E€IUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3HYECKYIO BEIIMUUHY C JAPYTUMU
BEJIUYMHAMMU;

OIMCHIBATh HM3YUYCHHBIE TEIUIOBBIE CBOWCTBA TEJ W TEIUIOBBIE SIBJICHUS,
UCIIONB3ysd (U3WYECKUE BEJIMYMHBL: JaBJICEHUE Ta3a, TeMmIepaTypa, CpeaHss
KMHETHYECKAsi YHEPIrUsl XaOTUUECKOIO JBUKEHHS MOJIEKYJ, CPEAHEKBAApaTHIHAS
CKOpPOCTh MOJIEKYJ, KOJMYECTBO TEIJIOThl, BHYTPEHHSSI 3HEprus, padora rasa,
KO (PUIMEHT TMOJE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENS; IIPH OMUCAHUU
NPaBWIbHO TpakKTOBaTh (DU3WYECKUN CMBICI MCIOJIB3YEMbIX BEIMYHH, HX
0003HAaYeHUsS W CAWHUIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JaHHYIO
(U3HYECKYIO0 BEIMYHUHY C IPYTUMH BEIIMUYNHAM;

OIMCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJICKTPUUECKUE
SIBIICHHS (ITPOIIECCHI), UCTIONB3YST (PU3MUECKUE BEIMYMHBI: DJICKTPUUCCKUAN 3apsif,
AIEKTPUYECKOE TOJI€, HAMPSHKEHHOCTD T0JIs, MOTEHIIMAN, PAa3HOCTh MTOTEHIMAJIOB;
NP OINHCAHWM TIPAaBWJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICT HCIIOIb3YEMbIX
BEITUYMH, WX OOO3HAYCHMSI W CIWHMIIBI; yKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINC
JTAaHHYI0 (M3UYECKYI0 BEIMYHUHY C APYTUMH BEIMUYNHAMU,

aHAJIU3UPOBATh (DU3UYECKHUE MPOLIECCHl U SBJICHUSA, WUCIOIB3YS (U3NYECKUE
3aKOHBI Y TIPUHLMIBL: 3aKOH BceMUpHOTo TsaroreHusd, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHWYECKONW OHHEPruu, 3aKOH COXPaHCHHUS HWMITYJIbCa,
MPUHIUIT CYNEPNO3UIMNA CHUJI, NPUHIMUII PABHOINPABUS WHEPIHUAIBHBIX CHUCTEM
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OTCuéTa, MOJICKYJISIPHO-KMHETHYECKYI0 TEOpPUI0 CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETUYECKON 3HEPIUH TEIIOBOTO JBUKEHUS MOJIEKYII C
a0COJIFOTHON TeMmepaTypoi, MEPBhII 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KylloHa, Tpu 3ITOM pa3inyarh CIOBECHYIO
GbOopMyIMPOBKY 3aKOHA, €r0 MaTEMaTUYECKOE BBIPAKEHHUE W YCIIOBUS (TPaHMIIBL,
o0JacT) IPUMEHUMOCTH;

OOBSICHATH, OCHOBHBIC NPUHLHUIBI JEHCTBUS MAIllMH, MNPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO HMCIIONb30BAHUS B
MOBCEHEBHOM JKU3HU;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCIENOBAHUIO (DU3MYECKUX SBJICHUM U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX W3MEPEHHUH, MPU 3TOM
dbopMmyupoBaTh MpoOJieMy/3amady ¥ THUIOTE3y Yy4eOHOTO DKCIICPUMEHTA,
coOHMpaTh YCTaHOBKY W3 MPEIJIOKEHHOIO O0OpYIOBAaHMS, NPOBOAUTH OMBIT U
(GbopMyIMpOBaTH BHIBOIBI;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HUECKUX BEITUYUH, MIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHUS W HUCMHOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU MOIPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh  3aBUCUMOCTH  MEXIY  (PU3UYECKHMMH  BEIMYMHAMH  C
UCIOJIb30BAaHUEM MPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
buKcUpoBaTh PE3yNbTAThl MOJTYYEHHOW 3aBUCHUMOCTH (DU3UYECKUX BEIUYHMH B
BUJIe Tabnuil U TpaduKOB, AeTaTh BBIBOABI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOiroAaTh mpaBuia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCICIOBAaHUMN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U IMPOECKTHOU
NESTEIBHOCTH C MCIOJIB30BAHUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemiate pacy€THBIE 3aJa4d C SBHO 3aJaHHOW (DU3MUECKON MOJIeNbIo,
UCIOJIb3Ysl (PU3UYECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHaiM3a YCIOBUS 3a/1a4u
BBIOMpATh (DU3NYECKYI0 MOJEIb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pelIeHUs, MPOBOJUTH PAcu€Thl M OLICHUBATH PEaTbHOCTh
MOJy4YEHHOT0 3HaUYeHUs (PU3HUECKOIN BEIUYUHBL;

pelaTh KaYeCTBEHHBIE 3a/1a4i: BHICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY pPAaCCYXICHUN C OMOpOM Ha M3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnuecKue sIBICHUS;

UCIIOJIb30BaTh  MpPU  PEIIEHHMH  y4eOHbIX  3aJad  COBPEMEHHBIE
UHGOPMAIIMOHHBIE TEXHOJIOTUU VISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TPEICTaBJICHUs] YYEOHOU U HAy4YHO-MOMYJSPHON MHGOpPMALIMH, MOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIM3UPOBATH MOTYyYaeMyto HH(POpMaIIHIO;

27



MPUBOJUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apYyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOIECCOB OKPYXKAIOMIETO MHpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HKE B IMOBCEIHEBHOM >KU3HU
JUTsl o0ecriedeHus: 0€30MacHOCTH MpU OOpaIllEHUU ¢ MPUOOpPaMU U TEXHUYECKUMU
YCTPOWCTBAMH, NI COXPAHECHUS 37OPOBbS M COOJIOICHUS HOPM JKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpee;

paboTaTh B TpPYINNE C BBHITOJHEHUEM pPA3JIMYHBIX COIMATIBHBIX POJEH,
IUIAaHUPOBATh padOTy TPYIIbl, PalMOHAIBHO pACHpEAeNiATh OO0S3aHHOCTU U
IJIAaHUPOBATH JIESITEIbHOCTh B HECTAHJAPTHBIX CUTYAIUSX, aJIEKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIaCTHUKOB TPYIIIIHI B PEIICHUE PACCMAaTPUBAEMOM TTPOOIIEMBI.

K xoniy oOyuenus B 11 kiacce mpeaMeTHbIE pPe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCSI YMECHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (GU3NKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHbl MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON AEATEIBHOCTU JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
bu3nyecKoil KapTUHBI MUPA,

YUUTHIBATh TPAHUIBl TPUMEHEHUS HU3YYEHHBIX (U3HUECKUX MOJIETIeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, JTyd CBETa, TOUCUHbI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sijipa MPU pPEUICHUU (PU3NUECKHUX
3a/1ay;

pacno3HaBaTh (PU3NYECKHE SBICHUS (MPOIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKN U KBAHTOBOM (DU3UKU: AJIEKTPUUECKasi MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JIEUCTBUS TOKAa, B3aUMOJECHCTBUE
MarHuTOB, DJICKTPOMarHuTHasE WHAYKIUS, JACHCTBHE MAarHUTHOrO TIOJNS Ha
MPOBOJAHUK C TOKOM M JBIKYUIUMWCS 3apsii, DJIEKTPOMArHUTHBIE KoJIeOaHUS U
BOJIHBI, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETAa, OTPaXKECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJApU3alUs CBETa, JHUCIEepCUs CBETa,
dotornextpudeckuii 3¢pdexT (horoaddekT), cBeToBOE NaBlieHUe, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToma BOJOPOJla, €CTECTBEHHass U HMCKYCCTBEHHas
PaINOaKTUBHOCTB;

OMKCHIBaTh M3YYEHHBIE CBOWMCTBA BEIECTBA (DJIEKTPUUYECKUE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  pPa3jIU4HBIX  Cpel) U
AJIEKTPOMArHUTHBIC SIBICHUS (TIPOIECCHI), MCHONB3YSd (HHU3UYECKHUE BEITHMYUHBIL:
ANIEKTPUUYECKUI 3apsijl, CUJIa TOKA, DJIEKTPUUYECKOE HANPSKEHUE, DIICKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTb MOTEHIMAIOB, SJEKTPOJABIDKYIIAs Cuila, paboTa TOKa,
WHIYKIMST MAarHUTHOTO TMOJs, cuia Awrmepa, cuia JlopeHia, HMHIYKTUBHOCTH
KATYIIKW, SHEPIrusl SJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEpHoJ U 4YacToTa
KojeOaHmii B KoyieOAaTeIbHOM KOHTYpE, 3apsi W CHJIa TOKa B TIPOIECCe
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FapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsiHUE U
ONTHUYECKAasi CHUJia JIMH3bI, TPU OINUCAHUU MPABWIBHO TPAKTOBATh (HU3HUECKUN
CMBICTT HCIOJB3YyEeMbIX BEJIWYMH, WX OOO3HAYEHHsS W €JAMHUIIBI, YKa3bIBaTb
dbopMyibl, CBA3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIWYUMHY C JPYTUMHU
BEJIMYMHAMU;

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W MPOIECCHI, HCIOIb3Ys
¢usnyecKkue BEIUYUHBL: CKOPOCTh 3JCKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, YHEPTHUs U UMITYJIbC (POTOHA, IEPUO TOTypacnaaa, SHEPTUs CBSI3U
aTOMHBIX SIZIEp, TPU OMUCAHUM TMPABWIBHO TPAKTOBaTh (PUIMYECKUIA CMBICT
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W €IUHHUIIbI, YKa3bIBaTh (POPMYJIbI,
CBS3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYHHY C JPYTUMU BEIUYMHAMH,
BBIUMCIISATH 3HaUeHUE (PU3MUECKOMN BEIMYUHBL;

aHAM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, HUCIONB3Ys (hU3HUECKUE
3aKOHBI U MPUHIUIIBL: 3aK0OH OMa, 3aKOHBI MOCIIEIOBATEIHHOTO U MapaiIeIbHOTO
COCIMHEHMS TPOBOJHHUKOB, 3aKoH Jlxoyns—JIeHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHAYKIIUY, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHHUsI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHEeHUE ODWHINTeHHa s doTtorddekra,
3aKOH COXpaHEHUs HPHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs MAacCOBOI0 4Mcla, MocTynatsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, 0OJIACTH)
NPUMEHHUMOCTH;

OTpeIeNATh HallPaBJICHUE BEKTOPAa MHAYKIIMK MAarHUTHOTO MOJISl POBOJIHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHna;

CTPOUTh U OIMMHCHIBATH HM300paKEHUE, CO3[aBa€MO€ IUJIOCKHM 3€pKalioM,
TOHKOM JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 10 UCCIENOBAHUIO (PU3UYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX H3MEPEHUU: MPU 3TOM
dbopMmynupoBaTh MpoOJieMy/3amady ¥ THUIMOTE3y Yy4eOHOTO DKCIICPUMEHTA,
coOupaTh YCTaHOBKY H3 MPEUIOKEHHOTO O00OpYAOBaHHUSA, MPOBOAUTH OIBIT U
(GbOopMyIHpPOBATH BHIBOIHI,

OCYUIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUSI (PU3HUECKUX BETUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUs M HUCIOJIb30BaTh W3BECTHHIC
METO/bI OLICHKH MOI'PEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCHUMOCTH (PU3MYECKUX BEJIMYMH C HCIOJb30BAHUEM
OpSIMBIX HM3MEPEHUM: MpPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIUYMH B BUAE TAOJHUIl U
rpauKoB, 1eaTh BEIBOBI IO pe3yjIbTaTaM UCCIEeI0BaHMUS;
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coOroAaTh mpaBmia 0€30MacHOTO TPyJla MPHU MPOBEICHUU HCCICIOBAaHUN B
paMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-MCCIENOBATENIbCKOW UM MPOSKTHOU
JESATEIPHOCTH C HMCTOIB30BAHMUEM H3MEPUTEIBHBIX YCTPOWUCTB M JIA0OPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THBIC 3aJa4dl C SBHO 3aJaHHOW (DU3WYECKOH MOJIENbIO,
UCTIOJIB3YsI (PM3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3a/1a91
BEIOWPATh (DU3UYECKYIO MOJCIb, BBIACIATh (PU3MUECKHE BEIMYWHBI U (POPMYIIHI,
HEOOXOaMMBIC NJis €€ PEIICHHs, TPOBOIUTh PACUYEThI M OIEHUBATH PEATHHOCTH
MIOJTyYEHHOTO 3HAUYCHUsS (PU3MUECKON BEIIMUUHBL

pemaTh KaueCTBEHHBIC 3a7aUi: BRICTPAUBATh JIOTUYECKU HEMPOTUBOPCUNBYIO
IIEMIOYKY PACCYXICHUN C OMOpOM Ha HM3yYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue IBICHUS;

WCIIOJIb30BaTh ~ MPU  PEIICHHH  y4eOHbIX  3aJad  COBPEMCHHBIE
WHPOPMAITMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIINN
U TIPEJICTABJICHUS y4eOHOW W HAYyYHO-TIOMYJISIPHON MH(POpPMAIUH, MMOTYICHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTHYECKH aHAJTM3UPOBATH MOTyIaeMyr0 HH(OPMAITHIO;

OOBSACHATh TPUHIUIIBI JEUCTBHSI MAIllMH, NPUOOPOB W TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUS WX O€30MACHOTO MCTOIH30BAHUS B MOBCEIHEBHOU
KU3HU;

IPUBOIUTH TIPUMEPHI BKJIaJIa POCCUUCKUX U 3apYOSKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHCHHE IPOIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETUYECKUE 3HAHWS MO (PU3MKe B MOBCEAHEBHOW JKU3HU
I obecrieueHus: 6€30MacHOCTH TIPH OOpaIeHUH ¢ MPUOOPAMH U TEXHHUYECKUMHU
YCTPOWCTBAMH, JIJISi COXPAHECHUS 37JOPOBbS M COOJIOICHUS HOPM JKOJOTHYECKOTO
MOBEACHNUS B OKPYXKAIOLIEH CpeE;

paboTaTh B TpyHIe ¢ BBHINOJHCHHEM pAa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBAaTh PabOTy TPYNIBL, PANMOHAIBHO paclpenessaTh OOS3aHHOCTH U
IJIAHUPOBATH JIESITEIHLHOCTh B HECTAHIAPTHBIX CUTYAIHsIX, aJICKBATHO OIICHUBATH
BKJIAJT K&KJIOTO M3 YIaCTHUKOB TPYIIIIHI B PEIICHUE pAaCCMAaTPUBAEMOM TTPOOIIEMBI.
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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 ®dusukKa 1 METOAbI HAYYHOI'O TTIO3HAHUS 2 bubmmorexa [TOK
' g o https://m.edsoo.ru/7f41bf72
Hroro no paszneny 2
Paznexn 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruka > https://m.edsoo.ru/7f41bf72
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/7141bf72
bu6nmoreka [JOK
2 1 1
3 OcHoBbI TepMOAMHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHbie COCTOSIHUSI BEIIECTBA. 5 bubnuotexa [JOK
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da3oBbIE Nnepexoabl

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

Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6mmoreka [IOK
4.1 6) 10
flerTpoctatiia https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN 2NeKTpUYeCKuil TOK. TOKH B 12 bubnmnorexa [JOK
' PA3AYHBIX Cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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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.ru/7f41¢97¢
MexaHU4YeCcKHe U 3JIEKTPOMAarHUTHbBIE bubnnoreka [JOK
22 5 1
BOJIHBI https://m.edsoo.ru/7f41¢c97¢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
' OTHOCHTEIILHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA

4.1 DJIEeMEHTHI KBAHTOBOW ONTUKHU 6 bubmuoreka [JOK
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https://m.edsoo.ru/7f41c97¢

bu6mmorexa [IOK
. 4
4.2 Crpoenne aroma https://m.edsoo.ru/7f41c¢97¢
bu6nmmorexa [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Pasnea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNEeMEeHTBI aCTPOHOMUU U acTpohU3nKU 7 bubmorexa OK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pa3nesn 6. OBOBIIAIOHIEE TIOBTOPEHUE

6.1 O6o061aroiiee TOBTOPEHHE 4 E;I::T/I;Iifgsigrou/s 41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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