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HOACHUTEJBHASA 3AIINCKA

IIporpamma 1o ¢usuke 0a30BOro ypoBHsS Ha YPOBHE CPEIHEro 00IIero oopazoBaHHUs
pa3zpaboTaHa Ha OCHOBE MOJIO)KEHUN M TpeOOBaHUM K pe3ylbTaTaM OCBOCHUS OCHOBHOU
oOpa3oBareibHOM MporpamMmbl, mpeacraBieHHbIx B ®I'OC COO, a Takke ¢ y4eToM
benepanbHON paboyeil mporpaMMbl BOCIHMTAHUS M KOHIEMIMM MpernojaBaHus y4eOHOTO
npenMera «®Dusmkay B 00pa3oBaTENBbHBIX opraHu3anusx Poccuiickeii Demepanuu,
pealIn3yIONMX OCHOBHBIE 00pa30BaTeIbHbIe TPOrPAMMBI.

Copepxanre mporpaMMbl 1o (hHU3MKE HAMPaBICHO HA (HOPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTWHBI Mupa oOyuaromuxcs 10—11 kmaccoB mpu oOydeHHH, MX (PHU3MKE Ha
0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACITEILHOCTHOTO Noaxoa. [Iporpamma no dusuke
cootBeTcTByeT TpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JTHYHOEEHBIM, PEAMETHBIM U
METalpeaIMETHBIM  pe3yJbTaTaM OOy4YeHMs, a TakKe Y4YUThIBAET HE0OXOJUMOCTh
peayiM3ani  MEXIPEIMETHBIX CBsI3€H (M3UKA C €CTECTBEHHO-HAYYHBIMH YYCOHBIMH
npenMeramu. B Heil onpenesstoTcs OCHOBHBIE LIETH U3yYeHUsS*PHU3HKN Ha YPOBHE CPETHETO
obmiero obpa3zoBaHusl, IUIAHUPYEMBIE PE3YJIbTAaThl OCBOGHUSA Kypca (DU3UKU: JIMYHOCTHEIE,
MeTanpeaMeTHbIE, PEAMETHbIE (Ha 6a30BOM ypOBHE).

[TporpamMma o pu3uke BKIFOYALT:

IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUSI Kypca (pu3uku Ha 0a30BOM YpOBHE, B TOM
qHClie IPEeIMETHBIE Pe3yIbTaThl IO ToJaM O0yUYeHUSL;

cojepxkaHue yueoHoro npeamera « Du3uKay 1o rojgaM o0ydeHusl.

Odu3uka Kak Hayka O HauOollee OOMX 3aKOHAX TMPUPOIBI, BBHICTYIAs B KaueCTBE
y4e0HOro TpeaMeTa B IIKOJE, BHOCUT CYIIGCTBCHHBIH BKJIAJ B CHUCTEMY 3HaHUH 00
okpyxaromeM mupe. [IIKoNbHBIN KypCohHUBUKH — cCTEMOOOpa3yIONUil i eCTECTBEHHO-
HAYYHBIX y4EOHBIX IPEAMETOB, TOCKQIBKY (hU3NIEeCKHEe 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB
U SBIIGHUH, M3y4aeMbIX XUMHUEH, ©HOIOorHel, ¢puzndyeckoil reorpadueii 1 acTpOHOMHUEH.
Hcnonb30BaHne M aKTUBHOE MpUMEHEHHE (U3NYECKUX 3HAHUU OIpenessieT XapakTep U
pa3BUTHE pPa3sHOOOPa3HBIX TEXHOJOTHH B cdepe HHEpreTuKd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, ITOJIyYEHUSI HOBBIXMATE€PHAIOB C 33JJaHHBIMU CBOWCTBaMH U Jpyrux. M3ydenue
(GU3MKN BHOCUT OCHOBHOW#BKJIaJ B (DOPMHPOBAHHE €CTECTBEHHO-HAYYHON KapTHHBI MHpa
oOyuaromuxcsi, B GOpMHpOBaHME YMEHHH NPUMEHATHh HAy4yHBIH METOJ MO3HAHUS TPU
BBINOJIHEHUH UMU Y4eOHbIXuMeCIIeIOBaHUI.

B ocHoBy kypca Q3uHKU JUIsi YPOBHS CPEIHEro OOIIEro 0O0pa3oBaHUs MOJIOXKEH Pl
UJEH, KOTOpbIE MO>KHO PacCMaTPUBATh KaK MPUHIUIIBI €0 NOCTPOCHUS.

Hoes yenocmmocmu. B cOOTBETCTBUY C HEH KypcC ABIISETCS JOTMUECKH 3aBEPILIEHHBIM,
OH COJIEP)KUT MaTepHall U3 BCeX pa3/ienoB (PU3MKH, BKIIOUAET KaK BOIPOCHI KJIACCUUYECKOH,
TaK ¥ COBPEeMEHHOH (PH3UKH.

Hoes cetepanuzayuu. B cooTBeTcTBUM ¢ HEll Marepuan Kypca (pusuku oObeAMHEH
BOKpYT QpuBHUHeeKux Teopuid. Beayumm B kypce siBisieTcst popMUpOBaHUE MPEACTABIECHUHN O
CTPYKTYPHBIX#yPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Uoesn cymanumapuzayuu. EE  peanuzanus  mpenrnosiaraeT  MCIOJb30BaHHE
TYMaHUTAPHOTO MOTEHIMada (GU3UYECKON HayKH, OCMBICICHHUE CBSA3M Pa3BUTUS (DUBHKH C
pasBuTrieM oOmiectBa, a TakXe C MHPOBO33PEHUYECKHMH, HpPAaBCTBEHHBIMH U
9KQJIOTMYECKUMU MPOOIEMaMH.

Hoesa npuxnaonou nanpasnennocmu. Kypc GU3MKH MpenrnoyiaraeT 3HAKOMCTBO C
WMPOKUM KPYroM TE€XHMUYECKHUX M TEXHOJOTMYECKHMX NPUIIOKEHUN H3YyYEHHBIX TEOPHH U
3aKOHOB.



Hoes skonocusayuu peannusyercsi MOCPEACTBOM BBEICHHS AJIEMEHTOB COJEpIKaHUS,
MOCBSIIEHHBIX  9KOJOTMYECKHM MpoOjemMaM COBPEMEHHOCTH, KOTOpbIe CBsI3aHBI [ C
pa3BUTHEM TEXHUKM M TEXHOJIOTHHA, a Takke OOCYXIeHHUs MpoOIeM parroHaAIBHOIO
MIPUPOAONONIB30BaHUS U IKOJIOTUYECKON OE30MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpeaHero ob6miero
oOpa3oBaHUs ABISAIOTCA PuznyecKkue Teopun (popMHpoBaHUE MPENCTABICHHUMN O CTPYKType
MOCTPOCHUST (PU3UYECKOW TEOpUH, PONMH (PYHIAMEHTAIBHBIX 3aKOHOB W TPHHIIMIIOB B
COBPEMEHHBIX TPEJCTABICHUSAX O TMPUPOJE, TpaHUIAX MPUMEHUMOCTH, TEOpUH, s
OIHMCAHUs ECTECTBCHHO-HAYYHBIX SIBJICHUU U TIPOIIECCOB).

CucreMHO-eTeIbHOCTHBIN MOJIX0/ B Kypce (DU3UKU peanusyercsd Mpexkie BCero 3a
CuéT OpraHM3aluy SKCIEPUMEHTAILHOU JeATeNIbHOCTH oO0ydatrommxes sy Jlis 6a3oBoro
YpOBHSI Kypca (UM3HKH — 3TO HCHOJB30BaHUE CHCTEMbI (PPOHTAIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB H JIA0OPATOPHBIX PabOT, KOTOPHIE B MpOrpaMme 1o Pu3HuKe 00hETMHEHEI B
OOIIMI CMHUCOK YyYEHHMYECKHX MPaKTHUYEeCKUX DPaboT. BbiieneHMey B, yKa3aHHOM MepeyHe
nabopaTopHBIX padOT, TPOBOAMMBIX Ui KOHTPOJS M “OHEHKH, OCYIIECTBIISICTCS
y4aCcTHUKaMU 00pa3oBaTENbHOIO IpOIecca MCXOAsS W3 OCOOEHHOCTEH IJIaHUPOBAHUS H
ocHameHusi kabunera ¢usuku. [Ipu 3TOM 00ecTIeuMBACICA OBNIAICHNE O0YJYAOIIUMHUCS
YMEHUSIMH TIPOBOJIUTH KOCBEHHbBIE M3MEpPEHUs, UCCIEAQ@BAHUS 3aBUCUMOCTEN (pU3MUecKux
BEJIMYHH U TIOCTAHOBKY OIBITOB TIO TTPOBEPKE MPEIOKCHHBIX TUIIOTE3.

Bonbiioe BHUMaHME ynensieTcs PelIeHUI0 pPacuy&THBIX M KaueCTBEHHBIX 3amad. [lpu
3TOM JUI PacuETHBIX 331a4 MIPUOPUTETOM SIBIISIIOTCS, 33/1a4H C SIBHO 33JJaHHOM (hHU3UYECKOM
MO/IETIBIO, TIO3BOJISAIONINE MPUMEHSATh U3YUE€HHBIC 3aKQHBI M 3aKOHOMEPHOCTH KaK U3 OJHOTO
paszzgena Kypca, Tak ¥ UHTETpUPYs 3HAHHS U3 Pa3HBIX pasnenoB. i KauecTBEHHBIX 3a71ad
MIPUOPUTETOM SIBJISIOTCS 3aJaHUsl Ha OQBSCHEHHE MPOTeKaHUS (U3NYECKUX SIBICHUU U
MPOIIECCOB B OKPYKAIOIICH KU3HM, TPEOymoume BhIOOpa (U3MYECKONH MOJEHH IS
CUTYalluU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootrBerctBuu ¢ TpeboBaHmsivu , PI'OC COO k MaTepuaTbHO-TEXHUYECKOMY
obecrniedeHno y4eOHOro mpoieccas0a3oBblii ypoBeHb Kypca (PU3UKH Ha YPOBHE CPEIHETO
o01Iero oOpa3oBaHM JOJDKEH U3y4aThCs B YCIOBHUSIX MPEJAMETHOTO KaOWHETa (PU3UKU HITH
B YCIIOBUSIX HHTETPUPOBAHHOTOY}KaOWHETa MPEAMETOB E€CTECTBEHHO-HAyYyHOro HuKiIa. B
kabuHeTe (U3WKK JOJDKHO. OBbITh HEoOXOoauMoe JIabopaTopHOe O00O0pYyIOBaHHE IS
BBITIOTHEHUS YKa3aHHBIX/ B MpOrpamMme 1o (U3HKe YYEHHYECKHX MPAKTHUECKUX padoT u
JIEMOHCTPAIIMOHHOE 000PYIOBAHHE.

JleMOHCTpallnOHHOE 000pyToBaHNE (HOPMHUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JIOCTATOMHOCTH U 00CSCIICUMBACT IMOCTAHOBKY TMEPEUYHCICHHBIX B TPOrPaMMe
1o U3UKe KIFOYEBBIX JEMOHCTPALIUI AJIsl UCCIIEIOBAHUS U3yYaeMbIX SBICHUN U MPOIIECCOB,
AMIUPHUYECKUX U/ (DYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHHYECKUX MPUMCHCHHH.

JIaGoparopHOe 000pyI0BaHKE I YUEHUYECKUX MPAKTUYECKUX padoT popmupyercs
B BUJe TeMaTHHECKMX KOMIUIEKTOB M OOecrieuymBaeTcs B pacyére OJHOTO0 KOMIUIEKTa Ha
IBYX OOyudrmuxcs. TemaTnueckue KOMIUIEKTHI JJa0OpaTOPHOTO OOOPYAOBAHUS TOJKHBI
OBITH MMOETPOCHBI HA KOMIUIEKCHOM HCITOJIb30BAaHUN aHAJIOTOBBIX U MU(POBBIX MPHOOPOB, a
Tak)Ke KOMEBIOTEPHBIX U3MEPUTENLHBIX CUCTEM B BHJIE ITU(MPOBHIX JTa00OPaTOPUIA.

OCHOBHBIMU 1IEJIIMU U3Y4YE€HUS (PU3UKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

¢OpMUpOBaHHE WHTEpEca U CTpPEeMIICHUS OOYUYaIOIMXCS K HAYYHOMY H3YYCHHUIO
TPUPO/IBI, PA3BUTHE UX WHTEIJIEKTYaTbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJe T[O3HaHUA U (QOpPMHUpPOBaHUE
KCCIIE0BATENIbCKOT0 OTHOUIEHUS K OKPY/KAFOIINM SIBJICHUSIM;



(dbopMHpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3ylbTaTa H3yYEHHs OCHOB
CTPOEHUS MaTepUu U PyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHHEe YMEHUN OOBSACHATH SIBICHUS C KCIOIb30BaHUEM (U3HICCKUX
3HAHUU U HAYYHBIX JI0KA3aTeNbCTB;

dopmMHupoBaHHE TPEACTABICHUH O ponud (GU3MKA A0S Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTIKeHHe 3TUX Lesel o0ecreunBaeTcs pelIeHreM CIeIyoIuX 3a1a4 B polecce
M3ydeHHs Kypca GU3MKH Ha YPOBHE CpPEHEro 00mero oopa3oBaHus:
MpUOOpETeHNUEe CUCTEMBbI 3HAaHUH 00 OoOmWMX (U3NIECKUX 3AKQHOMEPHOCTSX,
3aKOHAX, TEOPHUSIX, BKJIIOYAs MEXaHUKY, MOJIEKYSIPHYIO (HU3UKY, SIEKTPOJAUHAMUKY,
KBaHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKH;

(hopMHUPOBaHKE YMEHUH IIPUMCHATH TCOPETUYCCKHUE 3HAHWSA Wil OOBSICHCHHS
(bu3MYeCKUX SIBICHUN B IPUPOJIE U TSl IPUHATHUS MPAKTUUECKUXPEHIeHNI B TOBCEIHEBHOMN
JKU3HU;

OCBOGHHE CIOCOOOB PEIICHUS Pa3IUYHBIX 3a1ad ¢ SIBHO 3aJIaHHON (U3UYECKOU
MOJICIIbIO, 3aJ1ay, IMOJPa3yMEBAIOIIUX CaMOCTOSTEIIbHOC CO3MaHHE (PU3NYECKOH MOJEIH,
a/ICKBATHOW yCIIOBUSM 3aJ1a4U;

MOHUMaHUEe (PU3MUECKUX OCHOB U MPHUHIIUIIOB JCHCTBUS TEXHUYCCKUX yYCTPOUCTB U
TEXHOJIOTUYECKHUX IIPOLECCOB, UX BIMSHUS HA OKPYRKAIOLIYIO CPEY;

OBJIaICHHUEC METOJaMH CaMOCTOATCIIBHOI'O IJIaHUPOBaHUA u IIpOBCACHUA
(1)H31/I‘IGCKI/IX OKCIICPUMEHTOB, aHa/IM3a W _HWHICPHPETALUU I/IH(I)OpMaLII/II/I, OIIpCACIICHUA
AOCTOBEPHOCTHU IMOJTYYCHHOTO PE3YJIbTATA;

CO3JIaHUE YCIOBUM [UIl PA3BHIHAS YMEHHUM MPOEKTHO-HUCCIIEIOBATENBCKOM,
TBOPYECKOH AESITEIBHOCTH.

Ha usyuenue ¢usuku (6a30Bbi1 YpoBEHb) HA YPOBHE CpeIHEro o0IIero 0opazoBaHus
orBoautcs 136 yacoB: B 10 kiacce — 68 wacoB (2 vaca B Heaeno), B 11 kinacce — 68 yacoB
(2 yaca B HezemIO).

[Ipennaraemselii B mporpaMme 1o (U3MKe NepedeHb JIaDOPATOPHBIX M MPAKTHUECKUX
paboT sABISETCS pEKOMEHAOBAHHBIM, YUUTENb JIeJaeT BHIOOP MPOBEACHHS J1aOOpaTOPHBIX
paboT 1 OMBITOB ¢ YYETOM HHIMBHIYaTbHBIX OCOOCHHOCTEH 00yUatOIMXCsl.
COJAEPKAHUE OBYUEHW A

10 KJIACC

Paznen 1. ®u3uka 1 MeTOIbI HAYYHOI0 O3HAHMS

®dusnka — Hayka o mpupoje. Haydunsle MeTO bl TO3HAHUS OKpYXKatoiiero Mupa. Poin
SKCIIEPUMEHTA MTEOPHH B MpoIliecce MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (hU3HKE.

MonennpoBanue (usnMueckux SBICHUH U TpoueccoB. HaydHble TIHUIOTE3BI.
OU3NYECKNE SaKOHBI U TEOPUH. | paHUIBI TPUMEHUMOCTH (DPU3UUYECKUX 3aKOHOB. [IpuHIIUI
COOTBETCTBHUSI.

Posib 1 Mecto ¢u3uku B (OPMUPOBAHUHM COBPEMEHHOW HAay4HOH KapTHHBI MHUpa, B
[PAKTUYECKON eI TETbHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBbie ¥ TU(GPOBBIE U3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka



Tema 1. Kunemamuka

Mexannueckoe aBukeHHe. OTHOCUTEIBHOCTh MEXaHUYECKOTo JBHKeHHsA. CucreMa
orcu€ra. Tpaekropus.

[lepemerienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs: CKOPOCTh) U YCKOpEHHUE
MaTepualbHOM TOYKU, UX IPOEKIIUU HA OCH CUCTEMbl KoopauHat. CloXKeHue nepeMemeHinit
U CJIOKE€HHUE CKOPOCTEM.

PaBHOMEpHOE ¥  PaBHOYCKOPEHHOE MpSIMOJUHEHHOe JBrokeHHe. 'y, ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHUs, MYTU M IepeMelIeHUsAwMaTepHaIbHON
TOYKHU OT BPEMEHH.

CBoboaHoe najzieHue. Y ckopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiiHoe nBuxkeHue. [[BHKEHHME MATEPUAIBHOM TOUYKUwIIOWOKPYKHOCTH C
IIOCTOSIHHOM IO MOJYJIO CKOPOCTbIO. YTJIOBasi CKOPOCTh, JIMHEHas ckopocTh. [lepuon n
yacToTa oopamenus. LlenTpoctpeMutensHoe yCKOpeHue.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: wCIMIOMETp, JIBHKCHHUE
CHapS/IOB, LICTIHBIC U PEMEHHBIC MEpEIauH.

Jlemoncmpayuu

Mogens cuctembl OTCYETA, WUIIOCTpaUUs JKAHEMATUYECKUX XapPaKTEPUCTHK
JBUKEHUS.

[IpeoOpa3zoBaHye IBMKCHHUI C HCIIOJIb30BAaHUEM, ITPOCTFHIX MEXaHHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenne nBwkeHus Tena, OpOIIEHHEIO TIOA YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepenne yckopeHus cBOOOHOTO M/ ICHMS,

Hamnpasnenue ckopoctu npu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, 1a60paniopubie pabomul

N3yueHne HepaBHOMEPHOTO JBHKEHUSI C LEIbIO ONPEAEIICHUS] MTHOBEHHOM CKOPOCTH.

UccnenoBanue  COOTHOLICHMSy, MEKAY IYTAMH, [POWJICHHBIMU  TEJIOM 34
MOCJIEI0BATEIbHbIE PAaBHbIE NPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM JIBUJKEHHH C
HA4aJIbHOM CKOPOCTHIO, PABHOMHYITIO.

N3yuenune nBuKeHUA WapUKa B BI3KOU KUJIKOCTH.

N3ydenne nBUKCHHUSLIEIA, OPOIICHHOTO TOPH30HTAIBHO.

Tema 2. lunamuxa

[Ipunnnn ortHocutenbHOCTH ['aymmmes. Ilepsbiii 3akoH Hbprotona. MHepruanbHble
CUCTEMBI OTCYETA.

Macca tena. Cwsta. [lpunnun cymepnosuniuu cwi. Bropoi 3akon HeioTona s
MarepualbHOM TOUKHU. TpeTuii 3akoH HproTOHA 171 MarepraibHbIX TOUYEK.

3akoH BceMUpHQro Tsarotenus. Cuna tspkectu. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroeru. 3akoH ['yka. Bec Tena.

TpenuenBuabl TpeHus (mokost, CKoNbxkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHUsly, CKONbXEHUS © cuila TpeHus mnokos. Koaddumument tpenus. Cuna
CONPOTHUBIICHUS IPU ABUKEHUH TEJIa B )KUIKOCTH WUJIU Ta3e.

[TocrynaTensHOE U BpamareabHOE ABMKEHHE a0COTIOTHO TBEPAOTO TeENa.

MOMEHT cuiibl OTHOCUTENBHO OCH BpaileHus. [lnedo cuibl. YcnoBus paBHOBECHS
TBEPLOPO TEIA.

TexHu4yeckne yCTpOMCTBA W MPAKTUYECKOE NMPUMEHEHHE: TMOAMIUITHUKY, TBUKEHUE
WEKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuuu.



CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3smepenue cu.

CroxeHue cuil.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JeopMaIuu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABbEME U NaJACHUH.

CpaBHeHME CHUIT TPEHUS TTOKOSI, KAYEHUS U CKOJIBKCHHUS.

VYcnoBust paBHOBecus: TBEpAOro Tena. Bunibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnegoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBui paBHOBECHS TBEPAOTO TEIA, UMECIOLIET OROCh,BpaLLICHHUS.

Tema 3. 3akonvl coxpanenusn 6 Mmexanuke

Nmmynsc maTepualibHOW TOYKH (TeNa), CUCTEMbl MaTepUambHBIX ToueK. VMirysbe
CWJIbl U U3MEHEHUE UMITYJIbCA TeJIa. 3aKOH COXPAaHEHHs UMITYJbEa. PEaKTUBHOE IBHUKEHHUE.

PaGora cuibl. MOIIHOCTE CHUTBI.

Kunetnueckass »Hepruss MaTepuanbHOW TOYKH. Teopema 00 H3MEHEHUU
KWHETHYECKON SHEPTHH.

[lorenumansHas oSHeprusa. [loTeHuuanbHas sSHeprus ymnpyro aehopMHUPOBaAHHON
npyxunbl. [loTeHmanpHas sHeprus Tena BOJM3U MOBEPXHOCTH 3EMJTH.

[ToTeHunanpHble U HEMOTEHIMANIbHBIE CHIIbly, CBSI3b paObOThl HEIOTEHIIMAIBHBIX CUJI C
W3MEHEHUEM MEXAHMYECKOW JHEPruu CHUCTEMBL TE€TI. 3aKOH COXPAaHECHUS] MEXaHUYECKOM
SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMSL.

TexHuueckue ycTpoiicTBAa W NIPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEp,
MPY>KUHHBINA TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKkoH COXpaHEHHUs UMITYJIbCa.

PeakTuBHOE ABMKEHUE.

[lepexon moTeHNIMAIBHON SHEPTHH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnépumenm, 1abopamoptvie pabomol

N3yuenne aOGCOMOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JIBYX OJWHAKOBBIX HHUTSIHBIX
MasTHUKOB.

UccnenoBanue €Bs3u pabOThl CUITBI C U3MEHEHHEM MEXAHMYECKOW PHEPruu Teja Ha
MIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mosrekymsipaasi Gu3uKa 1 TePMOAUHAMMKA

Tema 150QcH06b1 MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHQ@BHBIC * MOJIO)KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM U HMX ONBITHOE
o0ocHOBaHUE., bpoyHoBckoe  nBwxkenue. Jduddysus. Xapakrep JIBUKEHUS U
B3aUMOJICHETBUS YacTull BemiecTBa. Moienu cTpoeHus ra30oB, KUJIKOCTEH U TBEPABIX TEN U
0OBSCHCHIE CBOWCTB BEIIECTBA HAa OCHOBE JTHX Mojeieil. Macca u pa3mepsl MOJEKYI.
KoaugeeTso Bemectsa. [locrostnnas ABoraapo.

TemmoBoe paBHOBecue. TemnepaTtypa u e€ nuzamepenue. lllkana remneparyp Lenbcus.

Mognens uneanpHoro rasa. OCHOBHOE YpaBHEHUE MOJIEKYISIPHO-KHHETUYECKON
TeOpUHU HealbHOrO Taza. AOCONIOTHAs TemIeparypa Kak Mepa CpeAHed KHHETHYeCKOU
SHEpPTUM TEIJIOBOTO JBMXKEeHHMs uactull ra3a. lllkama temmnepatyp KenbBuna. I'a3oBbie



3aKkoHBl. YpaBHeHue MenneneeBa—Knanelipona. 3akon J[lamprona. WM3ompouecchl B
UJealbHOM ra3e ¢ IMOCTOSHHBIM KOJMYECTBOM BellecTBa. ['paduueckoe mpeacTaBieHHE
M30IPOIIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoiicTBa U MpakTUYECKOe MPUMEHEHHE: TEPMOMETP, bapomeTp.

Jlemoncmpayuu

OnbIThI, J0OKa3bIBAIOIIUE IUCKPETHOE CTPOEHHE BemiecTBa, (Qororpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHEHUH.

OnpiThl 10 AU PYy3Un KUAKOCTEH U Ta30B.

Mopaens 6pOyHOBCKOTO JIBUKEHUS.

Mogens onbiTa LlTepHa.

OnbITHI, JOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICICTBUS.

Mopenb, HIUTFOCTPUPYIOLLAs TPUPOY ABJICHUS ra3a Ha CTEHKW COCYa.

OMBITHL, WJUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UJ1€aIbHQIFO EAa3a, N30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

Ompeznenenre Macchl BO3[yXa B KJIACCHOM KOMHATe Ha“*QCHOBE M3MEpPEHUN 00BEMaA
KOMHATBHI, ABJICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXK/TY ITapaMeTpaMu’ COCTOSHMUS pa3pekeHHOTo rasa.

Tema 2. Ocro6bt mepmoounHamuku

TepMmoannamuyeckasi cucteMa. BHYyTpeHHsIST SHEPT Ul TEPMOJIMHAMUYECKON CHCTEMBI
u crnocoOsl e€ wu3MeHeHus. KommuecTBo TemioTel U paborta. BHyTpeHHsis sHeprus
OJIHOATOMHOTO HJICAJIbHOTO Ta3a. Buael Teronepegayu: TemionpoBOIHOCTh, KOHBEKITHS,
M3IIy4eHHE. Y IelIbHAas TeIIOEMKOCTh BEIECTRA. KOJIIMUECTBO TEIJIOTHI IIPU TEILIONEepeiaye.

[Tonsitue 06 ammabaTHOM mporecce. [IepBbid 3aK0H TepMoanHamMuku. [Ipumenenue
MEpPBOro 3aKOHA TEPMOJAMHAMUKH K H3omporeceam. ['padudeckas uHTepnperanus padboTsl
rasa.

Bropoii 3akon TepMoanHaMukud HeoQpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TemmoBeie MammHbl. [IpHHHMTEI OEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBanwms
SHEPTUU B TEIUIOBBIX MamunHax. Ked(h@UIIMEHT MoJIe3HOrO JEeHCTBUS TETJIOBOM MAaIlIHHBI.
Huxn Kapuo u ero kod>)@PuilMEHT MOJE3HOTO ACHCTBUA. DKOJOTMUECKHE MPOOIEMbI
TEIJIO3HEPreTHUKH.

TexHudeckue yCTpOUCIBAa MW MPAKTHYECKOE MPUMEHEHUE: TBUTATENh BHYTPEHHETO
CropaHus, ObITOBOM XOJOMUIHHHMK, KOHTUITHOHED.

Jlemoncmpayuu

N3meHeHne BHYTpEHHEH YHEPrUH Tea MpPU COBEPUICHHH pa0OThI: BBUIET MPOOKH M3
OYTBUIKM TIOJI IeHCTBHEM C)KaToro BO3/yXa, HarpeBaHue 3(upa B JaTYHHOU TpyOKe MyTEéM
TpeHUs (BUIEOEMOHCTPALIHS).

N3menenne BHYTpeHHEH 2HEPrUuu (TeMIepaTyphsl) Teja Mpu Terionepeaade.

OmnpIT o ‘agiaaTHOMY PACHIUPEHUIO BO3/1yXa (OMBIT C BO3YUTHBIM OTHUBOM).

Mopeniy 1apoBoii TypOWHBI, JBHUTATENsi BHYTPEHHETO CrOpaHUs, PEaKTUBHOTO
JIBUTATEIISI

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

H3Mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpezammuble cocmoanun eeuiecmea. Dazoevle nepexool

FapoobOpazoBanne u koHmeHcamus. Vcmapenue wu kuneHwe. AOCONIOTHas U
OTHOCHMTENIbHAs  BIIAKHOCTh  BO3AyXa. HaceimeHHbld map. YAenbHas — TemioTa
mapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT AaBJICHUS.



Teépmoe teno. Kpucramnuueckune u amopdHbIe Tena. AHU30TPONUS CBOWCTB
kpuctawioB. JKunkue  kpucramisl. CoBpeMmeHHble  Martepuanbl. [lnaBienue (U
KpUCTaJTU3alus. Y iefbHast Teriora tiasneHus. Cyonmmanms.

YpaBHeHHE TEIJIOBOTO OajlaHca.

TexHuuYecKue yCTpOMCTBA U MPAKTUYECKOE MTPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KaJOpUMETpP, TEXHOJOTUHM TMOJYYCHHS] COBPEMEHHBIX MAaTE€pUAIOB, B TOM YHCIE
HAaHOMAaTEPHUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue npu NoHUKEHHOM JIaBJICHUU.

CniocoObl U3MEpeHHUsl BIAKHOCTH.

HaGmronenne HarpeBaHus U IUTABJICHUS KPUCTAIUTMYECKOTO BEIHECTBA.

JleMoHCTpalus KpUCTaIoB.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3MepeHre OTHOCUTENBHOM BIAXKHOCTH BO31yXa.

Paznen 4. DiekTpoaMHaAMHUKA

Tema 1. Dnexmpocmamuka

DOnekTpu3aius Tell. JJICKTPUYEeCKUU 3apsi./iBa “Buga 3JIeKTpUUECKUX 3apsjioB.
[IpoBOAHMKH, IUANEKTPUKH W TOJYNPOBOAHHKU. 3aKOH COXPaHEHHUS DIEKTPHUYECKOIO
3apsa.

B3aumopeiicteue 3apsgoB. 3akoH Kysosa. . TodeuyHbI SIEKTPUYSCKHA 3apsil.
Onektpuueckoe nojie. Hanpsok€HHOCTh ayiekTpuueckoro mosst. [IpuHuun cyneprno3unuu
AICKTPUYCCKUX ToJIeh. JIMHIKM HanpsHKEHAOCTHIRICKTPHYECKOTO TOJIS.

PabGora cun simeKkTpocTaTHYeCKOro, mojis. IloreHmuan. Pa3sHOCTh IOTEHIIMAJIOB.
[IpOBOMHMKKM ¥  JUAJNEKTPUKA B DJEKTPOCTATHYECKOM  Tmose. JludiekTpudeckas
MIPOHUIIAEMOCTb.

OnektpoéMkocTh. KoHneHcatop. DNeKTPOEMKOCTh MIJIOCKOTO KOHJEHCATOpa. DHEPrus
3apsOKEHHOTO KOHJIEHCATOPA.

TexHuueckue ycTpoucTBa W MPaKTUYECKOE TPUMEHEHHE: DJIEKTPOCKOII, dJIEKTPOMETP,

AJIEKTpPOCTaTUUECKAas 3aIIMTAa, 3a3eMJICHUE 3IEKTPONpUOOPOB, KOH/JIEHCATOP,
KOMHMPOBAJIBHBIN annapat, CTpyHHbII OPUHTEP.
Jlemoncmpayuu

YCTpolCcTBO U IPUHEUIT AEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBreHarIeKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE MOJIE 3apsHKEHHBIX TEJl.

[TpoBOHUKHM B BJIEKTPOCTATUYECKOM MOJIE.

DIIeKTpocTaTHEecKas 3aluTa.

JvpnexppiKi B JIEKTPOCTATUYECKOM T0JIE.

3aBUCUMOCTD DJIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCAaTOpa OT IUIOMIAIU TUIaCTHH,
pacCTOSAHUS MEK1Yy HUMHU U JUAJIEKTPUYECKON TPOHUIIAEMOCTH.

JHEPEUS 3apsHKEHHOTO KOHIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Hsmepenue 3eKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmosnnwlit an1ekmpuyeckuii mok. Toxku 6 paznuunvix cpeoax

DNEeKTPUYECKU TOK. YCIIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOrOo TOKa. McTouHUKH
ToKka. Cuia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma ajig yyacTka Henmu.



DNEeKTPUYECKOE  COMPOTHUBIICHUE. VY nensHoe CONMPOTUBJICHUE  BEUIECTBA.
[TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE COSAMHEHHUE TPOBOIHUKOB.

Pabora snextpuueckoro Toka. 3akoH Jxoyms—JIeHa. MOMIHOCTE AIEKTPUIECKOIO
TOKa.

DIIEKTPOABMIKYIIAS CHJIa U BHYTPEHHEE COMPOTUBIICHUE HCTOYHHUKA TOKA. 3aKOH=OMa
JUTSI TIOJTHOM (3aMKHYTO# ) 3JIeKTprudecKol 1ienu. KopoTkoe 3aMbIKaHue.

DNEeKTpOHHAs MPOBOAUMOCTb TBEPABIX METAIOB. 3aBUCUMOCTb COIPOTUBIICHUS
METAJIJIOB OT TemriepaTypbl. CBEpXIpPOBOIUMOCTb.

DNeKTpUYeCKUil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX MTYyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M HpUMECHash MPOBOAMMOCTH HOJYIPOBOIHUKOB.
CgoiicTBa p—n-niepexona. [lomynpoBoJHUKOBBIE TPHOOPEI.

DNeKTpUUECKUN TOK B PACTBOPAaxX M pacijiaBaxX AJIEKTPOIUTOB., DIEKTPOIUTHIECKAS
JMCCOLMAITUS. DICKTPOIH3.

DJIeKTpUYECKU TOK B razax. CaMOCTOSITENIbHBIA U HEEaAMOCTOSTEIbHBIA pa3psl.
Monnus. [Tnazma.

TexHuyeckue ycTpoHCTBAa W MpaKTUYECKOe MPUMEHEHHUE: amIepMeTp, BOJIBTMETD,
peocTar, UCTOUYHUKH TOKAa, 3JIEKTpOHArpeBaTelIbHbIC JMIPHOOPBI, SJIEKTPOOCBETUTEIILHbBIC
prOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKYyMHbBIH W@ TEPMUCTOPHI U (HOTOPE3UCTOPHI,
MOJTYITPOBOIHUKOBBIN MO/, TaIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSHKCHUS.

3aBHCUMOCTh CONPOTHUBJICHUS HWIMHIPUUEEKUX MMPOBOJHUKOB OT JJIMHBI, IJIOIIAAH
MONEPEYHOT0 CEYEHUSI U MaTepHuaa.

CwMmenianHoe CoeJUHEHHE MPOBOTHIUKOB.

[Ipsamoe  u3mepeHue  NEKTPOABMKYIEH  cuibl.  KopoTkoe — 3ambIKaHHE
raJlbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCHUMOCTbH COMIPOTUBIICHUS, METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 31EKTPOIUTOB.

HckpoBoli pa3psaa 1 IpOBOAMMOCTb BO3yXa.

OnHOCTOPOHHSSI TPOBOAUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, yiabopamopnvle pabomuol

N3yueHne cMemaHHOTO COETMHEHUS PE3UCTOPOB.

N3Mepenne HSIIGKTPOABMIKYIIEH CHUJIbI HMCTOYHMKA TOKAa W €ro BHYTPEHHErO
CONPOTHUBIICHUS.

HaGmronenue »iekTposnza.

MexnpeaMeTHbIE CBSI3H

Nzyuenne Kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyHIECTBISETCS C y4ETOM
COJIEP>KaTENbHBIX MEKIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OWOJIOTHH, XUMHH,
reorpaduu 1 PeXHOIOTHUH.

Meosgnpedyiemnvle nonsimust, CBI3aHHBIE C U3yYEHUEM METOJIOB HAYYHOTO MO3HAHUS:
SIBJICHUE, HayyHbIN (akT, rurnotesa, ¢pusndeckas BEJIMUMWHA, 3aKOH, TEOpHs, HaOI0IeHHE,
SKCIEPUMEHT, MOJECIMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHe CHUCTEMbl ypaBHEHUM, JHHEWHas QyHKuus, napadona,
rumep6ofia, ux rpaduUKy U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIIMU: CHUHYC, KOCHHYC,
TaHTeHC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MPOCKITUN
Ha 0CH KOOpPJMHAT, CJI0)KEHUE BEKTOPOB.



buonocus: MexaHndeckoe JBIDKEHHWE B JKMBOM mpupoae, auddysus, ocMoc,
TEeIUIOOOMEH JKMBBIX OpPraHW3MOB (BUIBI TEILIONEPEIayd, TEIJIOBOC PAaBHOBECHE),
3JIEKTPUYECKUE SIBJICHUS B KUBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHHME BEIIECTBA, CTPOCHHUE aTOMOB W MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIpHAs Macca, TEMJIOBbIE CBOWCTBA TBEPABIX TEJ, >XKUIKOCTEH U 'Fa3oB,
3JIEKTPUYECKUE CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS TUCCOIIMALINS, TaJIbBAHUKA.

Teoepapusi: BIaXHOCTh BO3IyXa, BETPBI, 0apOMETp, TEPMOMETP.

Texnonoecus: mpeoOpa3oBaHUE JBWKCHHH C HCIOJIb30BAHHEM MEX@aHU3MOB, YyU&éT
TPEHUS B TEXHUKE, MOIINIHNUKN, UCITOJIb30BAHME 3aKOHA COXPAHEHUS UMITYJILCA B TEXHUKE
(paketa, BOJOMET W Jpyrue), ABUTATE]Ib BHYTPEHHErO CropaHus, Hapoepas TypOuHa,
OBITOBOH XOJIOAWIBHHMK, KOHJIUIIMOHEDP, TEXHOJIOTUH ITOJIYYEHUS COBPEMEHHBIX MaTepHAJIOB,
B TOM UYHCIIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH, OHJIEKTPOCTATUHECKAs 3alluTa,
3a3eMJICHHE JJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBINM MPHUHTEpP, HSIEKTPOHArpeBaTeIbHbIC
MPUOOPHI, TEKTPOOCBETUTEIIbHBIC TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoaMHamMuka

Tema 3. Maznummnoe none. IneKmpomazHumuan UHOYKUUA

[ToctosiHHbie MarHuThl. B3anmoaeicTBUE TOCTOSHHBIX MarHUTOB. MarHuTHOE TOJIE.
Bexrop MarHuTHOM wuWHAYKUMH. [IpyHOMN CYNEPHO3ZMUMHM MAarHUTHBIX MoJied. JInHumn
MarHMuTHOM MHAYKUMKU. KapThHa TMHUN MarHUTHOM MHAYKIUU MOJIs IOCTOSHHBIX MAarHUTOB.

MarunuTHoe 110J1e MPOBOAHUKA ¢ TOKOM. KapTHHa JIMHUN UHAYKIIMM MAarHUTHOTO TOJIS
JUIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOT'0 KOJIBIEBOTO ITPOBOIHUKA, KATYIIKH C TOKOM.
OmeiT Dpcrena. BzaumoaericTBrue MPOBOTHUKOB C TOKOM.

Cuna Amrnepa, €€ MOJyJIb U HallpaBJIGHHE.

Cuna Jlopenma, e€ MOAyJb, My HanpaBieHue. [[BrkeHue 3apsiKEHHOM YacTHIBI B
OJTHOPOJHOM MarHuTHOM mose. PaGota cuinel Jlopenna.

SIBneHue SnIeKTpOMarHWTHOW HMHAYKIMH. IIOTOK BeKTOpa MAarHMTHOM WHIYKIUU.
DIIEKTPOABUKYIIAs CUJIa MHAYKIIMU. 3aKOH dJIEKTpOMarHuTHOW uHaykiuu dapanes.

BuxpeBoe anexTpuueckoe mose. DIEeKTPOABUKYIAs CUJia UHIYKIIUA B TIPOBOJHUKE,
JBUKYILIEMCS IOCTYNATEdbHO BIOJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHna.

NHIyKTUBHOCTD. SIBiEHNE CAMOUHIYKIIMH. DJIEKTPOABUKYILAS CHJIa CAMOMHIYKIUU.

DHeprusi MarHUPHOTO TOJISt KATYIIKKA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHuueckiie YCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: MOCTOSHHBIE MArHUTHI,
3JEKTPOMArHUTEL, SMECKTPOABUTATENb, YCKOPUTEIU 3IE€MEHTAPHBIX YaCTHL], UHAYKIIMOHHAsS
eYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKQHEHUE JIEKTPOHHOIO MyYKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKITMY MarHUTHOTO TIOJISI.

BsanmMopeiicTBrue 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HIMEKTPOMArHUTHON MHAYKITHH.

IIpaBuio JleHna.



3aBUCUMOCTh  BJIEKTPOABMKYIIEH CUJIbl HMHAYKIMM OT CKOPOCTH H3MEHEHUs
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHYKIIUH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

M3yyeHre MarHuTHOTO TOJIs1 KaTYIIKHA C TOKOM.

Hccnenoanue neiicTBus MOCTOSHHOTO MarHUTa Ha pPaMKY C TOKOM.

HccnenoBanue sABiIeHUS 3JIEKTPOMAarHUTHOM MHTYKIIUH.

Paznen 5. KoJsieOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmHbsle Koaeoanus

Konebarenprast cucrema. CBOOOIHBIE MeXaHHUYECKHE KoseOaHus. “LApMOHUYECKUE
kosneOanus. Ilepuon, wactora, amruutyaa u ¢aza konebanuii. [IpyKMHHBI MasTHUK.
Marematuueckuii MasiTHUK. YpaBHEHHE TrapMoHHYeckux Koa€Oaunid, [IpeBpamienue
SHEPTUU MPU TAPMOHUUYECKUX KOJICOAHUSIX.

Konebarenpubiii KOHTYp. CBOOOJHBIE 3JEKTPOMArHUTHBIE ‘KOICOAHMSI B HJICATHBHOM
KoJe0aTenbHOM KOHTYpe. AHAJOTHS MEXIy MEXaHMYeCKVMU Y DJIEKTPOMAarHUTHBIMU
koneOanusMu. @Popmyna Tomcona. 3akoH COXpaHEHMS.s SHEPIUM B  HJICATBHOM
KoJe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxalommux KojJcOaHWSX. 'BBIHYXIECHHBIC MEXAaHUYCCKHUE
koseOanus. Pezonanc. BeiHyKIeHHbBIE TIEKTPOMarHUTHBIE KOJIeOaHUsI.

[Tepemennbiii Tok. CHUHYCOMAQIbHBIA TMEPEMEHHBINH TOK. MOIIHOCTh MEPEMEHHOTO
TOKa. AMIUTUTYTHOE U JeHCTBYIOIIEEe 3HAaUeHUE CHIIBLTOKA U HAIIPSHKEHUS.

Tpancdopmarop. I[Ipon3BoacTBO, Iepeaada w MOTpeOICHNE ICKTPHUCSCKOM YHEPIHUH.
DKOJIOTHYECKHE PHUCKH IPH MPOU3BOJCIBE 3JieKTposHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPOIHEPTUH B TOBCEAHEBHOM KU3HHU.

TexHuyeckue ycTpoWcTBa U HPAKTHUCCKOE MPUMEHEHHE: DJIEKTPUUYECKHI 3BOHOK,
reHEepaTop MEPEMEHHOr0 TOKA, TUHUHU RJICKTpoIiepeaay.

Jlemoncmpayuu

UccnenoBanne mnapaMerpoB  KoseGaTeNbHOM — cUCTeMbl  (IPYXKUHHBIA MU
MaTeMaTHYECKUN MasTHUK).

HaGmronenue 3aryxauinx KojieOaHu.

HccnenoBanme cBOMCTB BBIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pezoHanca,

CB0OOIHBIE AIEKTPOMATHUTHBIE KOJIeOaHus.

OcnumiorpaMmel (3aBUCUMOCTH  CHJIBI TOKAa W HAMNPSDKEHHWS] OT BPEMEHHU) IS
ANEKTPOMATrHUTHBIX KOJICOaHHH.

Pe3onanc nipu nocienoBaTeIbHOM COSUHEHUN PE3UCTOPa, KAaTYIIKU UHIYKTHBHOCTH
Y KOHJIEHCAaTOPa:

MopaenbyinHNu dIeKTpoIiepeaaun.

Vuentiueexuii sxcnepumenm, 1abopamoptvie pabomol

UcenenoBanmne 3aBUCUMOCTH MEpHOJa MajiblX KojeOaHUN rpy3a Ha HUTH OT JIMHBI
HUTHU W' M3ECHI Tpy3a.

HcenenoBanne mepemMeHHOTO TOKa B IEMH W3 MOCIEAOBATENIBHO COEAMHEHHBIX
KOHJICHEATOpa, KaTYUIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomazHummble 60J1HbL

Mexanuyeckue  BOJIHBI, ycloBusa  pacnpocTtpanenus. Ilepuwon.  Ckopocthb
pacrpocTpaHeHus U JyTHHA BOJHBIL. [lonepednsie u po1oiibHbIe BOJTHBEL. HTEpdEepeHus u
T PaKIUST MEXaHUYECKUX BOJIH.



3Byk. CKopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBL. YCIOBHS M3JIY4Y€HHUS OJIEKTPOMATHUTHBIX  BOIH.
B3aumuas opuentanuss BekTopoB E, B, V B  anexrtpomarnutHoit Bonne. CnoiferBa
ANIEKTPOMArHUTHBIX BOJH: OTpaX€HHE, TMpeJoMJICHHe, NOoJspHu3anus, AUPpaKius,
uHTepdhepeHiys. CKOPOCTh AMEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTPOMarHUTHHIX BOJIH. [IprMeHeHne 3eKTpOMarHUTHBIX BOJH B TEXHUKE
U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeleBUAeHU. Paguonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPE/Ibl.

Texnuuyeckue  ycTpoilcTBa W MPAKTUYECKOE  MPUMEHEHUEQ! “wMY3bIKaJIbHbIC
WHCTPYMEHTBI, yJAbTpPa3ByKOBas JIMarHOCTHMKAa B TEXHHKE M _MEAullUHE, pajap,
paauonpuéMHUK, TEICBU30D, aHTeHHA, TeaedoH, CBU-nieup.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHHUE MOMEPEUHBIX U MPOJI0ILHBEX BOJH.

Konebmronieecs Teno Kak UCTOUYHUK 3BYKa.

Habmronenue orpakeHus U IpeJoMIICHUS MEXaHUYEeCKIX BOTH.

Habmronenne narepdepeHnnn u qudpakini MeXaHNgeCKHX BOJTH.

3BYKOBOH pe30HaHC.

HaGnronenne CBSI3M IPOMKOCTH 3BYyKa M BBIGQTHI TQHA C aMIUIMTYIOW M 4YacTOTOMN
KoJeOaHuH.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXXEHHUE, IPEIOMIICHUE,
nonsgpuzanus, Audpakuus, HTephepeHIHs.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsMondHelHee pacpoCTpaHEHHE CBETa B OJHOPOIHOMN
cpene. JIyu ceera. ToueyHbIN HCTOYHUK CBETA.

Otpaxxenue cBera. 3aKOHBI OTPKeHUs cBeTa. [locTpoeHne n300paKeH B TIIOCKOM
3epKaje.

[Ipenomiienne cBera. 3aKOHBI IPENIOMIICHUS CBeTa. AOCONIOTHBIM TMOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHnue. [IpenenbHblil yroi MoJIHOro BHYTPEHHETO
OTpaKEHUSI.

Hucnepcus cseta. Cio:KHbIN cocTaB Oenoro ceera. LIBer.

CoOuparome u paccerBaronye JUH3bl. ToHKas JMH3a. DOKYyCHOE pacCcTOsHHE U
onTHYecKas cuiaa TEHKOM JmH3bl. [locTpoeHue wn300paxkeHWi! B coOuparomuX U
paccenBarOIINX JUH3aX. POPMyIIa TOHKOW JIMH3bI. Y BEIMUEHUE, JaBAEMOE JIMH30M.

[Ipenensr TpUMEHNMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. WHTepdepenius cBeta. KorepeHTHbIE HCTOYHUKU. Y CIOBUS
HaO/o/leHusT MaKCUMyMOB M MHHHUMYMOB B MHTEpQEpPEHLIMOHHOW KapTHHE OT JBYX
cuH(pa3HBIX KOFePEHTHBIX HCTOYHUKOB.

Hudpakups “cera. [udpakiumonnas pemérka. YcaoBHUE HaOMIOAEHUS TIIaBHBIX
MaKCUMYMOBTPH MaJICHUH MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[omsipuzanus ceera.

Texauuyeckue ycTporCcTBa U MPaKTUUYECKOe MPUMEHEHHE: OYKH, JIymna, ¢oToanmnapar,
MpOEKIIMQHHBINA amnmapaT, MHUKPOCKOI, TEJECKOIl, BOJIOKOHHAs ONTHKA, AU(PPAKIHMOHHAS
PEHIETKA, IOJIIPOUL.

Jlemoncmpayuu

[IpssmonuHeitHOE pacnipocTpaHEHHE, OTPAXKEHUE U IpesomiieHue cBeta. OnTuueckue
[IPUOOPHI.

ITonHoe BHyTpeHHEe oTpaxeHnue. Moens CBETOBOAA.



HccnenoBanme cBOWCTB N300paKeHHIA B THH3AX.
Monenu MUKpOCKOIa, TEIEeCKOoIIa.

Ha6:mronenue natephepeHIMy CBETa.

Hab6mronenue qudpakuum cBera.

Habronenue qucnepcuu cBeTa.

[TonydeHue cekTpa ¢ HOMOIIbIO IPU3MBI.
[Tonmy4yeHnue criekTpa ¢ HOMOIIBIO AU(PPAKIIHOHHON PEIIETKY.
Habmonenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
N3mepenue nokaszarens IpeJoMIIeHUS CTEKIIa.
UccnepoBanue cBOMCTB N300pakeHUM B JIMH3AX.
Habmonenue aucnepcun cBera.

Pazgen 6. OcHOBBI cClIeUAJIbHOH TEOPUH OTHOCUTEILHOCTH

['panuubl TPUMEHUMOCTH KJIACCHYECKOM MexaHuKuU. “lleerynaTel cnennaibHOR
TEOPUH OTHOCUTEIBHOCTU: UHBAPUAHTHOCTh MOAYJSI CKOPOGTH'CBETAa B BAKyyMe, TPUHIUIT
OTHOCHTEIBHOCTU DUHINTCIHHA.

OTHOCHUTEIBHOCTH OJJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILCHUE IJIUHBI.

DHEPrusi ¥ UMITYJIbC PEIATUBUCTCKON YaCTHITBI

CBs13b Macchl € YHEPrUeH U UMITYJILCOM PESITUBUCTCKOM YAaCTULIBI. DHEPTHUsl IOKOSL.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

@®oronsl. @opmyna [Inanka cBa3W >HEpruu (HOTOHA C €ro 4acToTod. DHEprus u
UMIYIbC (HOTOHA.

OtkpeiTue u wuccrnegoanue jporoaddexra. Ombitel A. . CtoneroBa. 3aKOHBI
dboroaddexra. VYpaBuenume Oitmrreitna s portorddexra. «KpacHas rpaHHIa»
dotorddekra.

HNasnenue ceera. Onbitel L. H. JIeGenena.

XHUMHUYECKOE JIEUCTBUE CBETA.

TexHnueckue ycTpolcIBa U HpaKTUYECKOEe IpUMEHEHHUe: (POTo3IeMEeHT, POTOIaTUHK,
COJIHEYHas Oatapes, CBETOANOI;

Jlemoncmpayuu

dotorhPexT Ha yCTFAaHOBKE C IIMHKOBOM TJIACTHHOM.

HccnenoBanue 3aKoHOB BHELTHETO (poTOdPeKTa.

Cseroauos.

Conneuynasi0arapest.

Tema 2. Cmpoenue amoma

Mopnenbws atoma Tomcona. OmnbiTel  Pesepdopna mno  paccesHHIoO o -HacTHILL.
[Tnanerapyastmojaens atoma. Iloctynarel bopa. M3nyuenue u norsiomieHue GOTOHOB MpH
nepexo/i¢ atoMa ¢ OJJHOTO YpOBHS HEpruM Ha Apyroil. Bunel cniektpoB. CniekTp ypoBHEH
SHEPruy dreMa BOJOpO/a.

Bonnossie cBolicTBa yactuil. Bonnsl e bpoitns. KopnyckynsspHO-BOTHOBOW JTyaau3M.

CHOHTaHHOE U BBIHYKJEHHOE U3ITyUEHHE.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: CHEKTPaJIbHBIM aHaAIN3
(emexTpockorn), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.



Ornpezenenne JIMHBI BOJIHBI Jlazepa.

Habmoienue inHeHvaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HaGumroienne TMHEeHYaToro CeKTpa.

Tema 3. Amomnoe saopo

DOKCHEPUMEHTHI,  JOKA3bIBAIOIIME  CJIOXKHOCTh  CTpoeHus  sapa. “OTKpbITHE
paauoaktuBHOCTH. OmbIThl Pe3epdopaa 1o ompeneneHuio cocTaBa  PagloaKTUBHOIO
n3nydyenus. CBoiicTBa anbga-, OeTa-, raMMa-u3nydeHus. BnusHue paguoakTUBHOCTH Ha
YKUBBIC OPraHU3MBI.

OTtkpeiTHE TIPOTOHA U HelTpoHa. Hyknonnas moxens siapa ['eiizenOepra—lBaHeHKoO.
3apsn sapa. MaccoBoe uncio siapa. M3otonsl.

Anbba-pacniaz. DIEKTPOHHBIH W TIO3UTPOHHBIN OeTa-paciafy, LaMMa-u3mydeHue.
3aKOH paIMOAKTUBHOTO pacraja.

DHeprus CBSA3U HYKJIOHOB B sizipe. SnepHsbie cuibl. [edexnmaecs sapa.

Anepuble peakuuu. JleneHue u CUHTE3 sAEp.

SAnepusiii peaktop. TepMosiaepHbiid cuHTe3. [IpOGICMEBE U MEPCTICKTUBBI SIICPHON
SHEPTeTUKU. DKOJOTUUECKHE ACTIEKTHI SI€PHOIN SHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaONIIOICHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

dyHIaMeHTATBHBIC B3aUMOJICHCTBYS. EMUHCTBO (hM3HUECKOI KapTUHBI MHpA.

TexHuueckue yCTpoWCTBA M NPAKTUUYCCKOS NPUMEHEHHUE: JO03UMETp, Kamepa
Buiibcona, simepHbliii peakTop, aroMHas 6omoa.

Jlemoncmpayuu

CuéTYnK HOHU3HUPYIOUTUX YACTHUIL.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpekoB 4acTHH (TI0 TOTOBBIM (hoTorpadusim).

Pazjen 8. DiieMeHTHI ACTPOHOMUY U ACTPOPUIMKH

Oranel pa3BUTHS acTpoHOMuHU. [IpuknazHOE W MHUPOBO33PEHUECKOE 3HAYCHHE
aCTPOHOMHUHU.

Bun 3Bé3qH0r0 HeGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

ConHeyHas cucTeMas

Connue. ConHeuHas, akTUBHOCTh. McTtounuk sHeprun CosHua M 3BE31. 3BE3IBI, UX
OCHOBHbIE XapakTepHeriku. J(narpamMma «CHEKTpaJbHBIM Kjacc — CBETUMOCTBHY. 3BE3IbI
IJIABHOHM TIOCJIEOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] IVIABHOMU
mocyieoBaTelbHOCTHY BHyTpenHee crpoenue 3BE31. CoOBpeMEHHbIE MpPEACTaBICHUS O
IIPOUCX Ok ACHUI M 9Boonny CoslHIA U 3BE3]1. DTambl )KU3HU 3BE3L.

Mneunsiid [1yte — nama anaktuka. [lonoxenue n asmxenue Connua B ['anakTuke.
Tunel ranaktik. PaaroranakTuku v kBa3apbl. YEpHBIE OBIPHI B SAPAX TAIAKTHK.

Bcenennas. Paciiipenue Beenennoil. 3akon Xa60ma. PazOeranue ranaktuk. Teopust
bonproros3peisa. PennkroBoe n3nydeHue.

Magmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTPOHOMUH.

Yyenuueckue naonooenus

HaGntoneHuss HEBOOPY)KEHHBIM TIJIa30M C  HUCMOJIBb30BAHUEM  KOMIIBIOTEPHBIX
[IPUJIOKEHUN JIJI OTIPEEICHHS TOJO0KEeHUsI HeOeCHbIX OOBEKTOB Ha KOHKPETHYIO NaTy:
OCHOBHBIE c03Be3/11s1 CEBEPHOTro MOIyLIapus U IPKUE 3BE3IBI.



Ha6monenus B Teneckon JIyHsl, uianer, Mnewrnoro [yrtu.

O6o6maroiee NOBTOPEeHUE

Poap u3uKkM ¥ aCTpPOHOMHUH B 3KOHOMHYECKOM, TEXHOJIOTHYECKOM, COLIMAJILHOW, I
ATHYECKON cdepax HesTENbHOCTH YeNOBEKa, POJb U MECTO (PU3UKM U acCTPOHOMHH B
COBPEMEHHOW HAy4yHOW KapTHHE MHUpa, POJib (DU3MUECKON Teopuu B (GOpMHUpPOBAHIU
Mpe/ICTaBICHU 0 PU3NYECKON KapTUHE MUpPa, MECTO (PU3MUECKON KapTUHBI MUPA B 00ILEM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTaBICHUHN O MPUPO/IE.

Me:xnpeaMeTHbIe CBSI3H

Nzydenne xypca ¢usuku 6a30Boro ypoBHs B 11 kimacce OCyIIECTBISETCS C YIETOM
COJIEPKaTENIbHBIX MEXIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHUKH, OUOMOIWU, XHUMUH,
reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nowsimust, CBI3aHHbIE C U3yYEHUEM METO/I0B HAYHHOI0 MO3HAHMUS:
SIBJICHUE, HAyYHBIA (haKT, TUNOTE3a, (PU3NYECKasi BEITUYHMHA, 3aKOH, TeOpHs, HAOI0IeHHE,
SKCIEPUMEHT, MOACIMPOBAHNE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: pelieHUEe CHUCTEMbl YpaBHEGHUH, TPHUTOHOMETpHUYECKUE (DYHKIIHH:
CUHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE TPUFOHOMETPUYECKOE TOKIECTBO,
BEKTOPbl M HX MPOCKIMM Ha OCH KOOpPJWHAT, CIIOKEHHE, BEKTOPOB, IMPOU3BOIHbBIC
ANIEMEHTApHBIX (PYHKIMA, MPU3HAKKW TOM00MSA TPEYFQIBHHKOB, OMpEleNIeHHUEe IUIoLaan
I0CKHUX GUryp U 00BEMa TeI.

buonocus: snexTpuyeckue SBICHUS B KUBQI MpUpoje, KoneOaTelbHbIE JABIKECHUS B
YKUBOM TMPUPOJIE, ONTHUYECKUE SBJICHUS B KUBQHU IPUPOJE, ACUCTBUE pajHallii Ha KUBbHIC
OpraHU3MBbI.

Xumus: CTpPOGHHE aTOMOB M MOJIEKYIL, KpUCTaUTMYecKash CTPYKTypa TBEPABIX Tell,
MEXaHU3MbI 00pa30BaHUs KPUCTAJUTMUECKON pEHMIETKY, CIIEKTPAIbHBIN aHAU3.

l'eocpaghus: MaTHUTHBIC TIOJIOCA 3EMJIH, 3QJIEKU MArHUTHBIX pPyA, (poTochEMka
3€MHOM OBEPXHOCTH, MPEACKA3aHUE BEMIIGTPSICEHU M.

Texnonocus: TMHAA JJeKIpolepeaay, reHepaTrop MePEMEHHOT0 TOKa,
3JEKTPOJIBUTaTeNb, MHAYKIMOHHAS M€4Yb, pajap, paguoNpUEMHHK, TEIEBU30p, AHTEHHA,
tenegoH, CBU-neub, NpoeKIIMOHHBIN anmnapaT, BOJOKOHHAs ONTHKA, COJTHEUHas Oatapesl.

INVIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA TNPOT'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OGIIEI'O OBPA3OBAHUA

OcBoenue yueOHOTOxIpenMeTa «Du3uKka» Ha YPOBHE CpPEeIHEro 00IIero o0pa3oBaHUs
(6a30BBI  ypOBEHB )" flOJDKHO O00ECTICUYUTh JOCTHIKEHHE CIEAYIOIINX JIMYHOCTHBIX,
MeTamnpeIMETHBIX U IMPEAMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBLIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOGHHMS YyueOHoro mpeamera «®Du3MKa» JOIKHBI
OTpaXKaTh TOTOBHOCTH 51 CIOCOOHOCTh 00yJaronuxcst PYKOBOJICTBOBAThCS
c(hOpMHUPOBAHHON BHYTPEHHEH MO3MIIUEH JTMYHOCTH, CUCTEMOM IEHHOCTHBIX OpPHUEHTAIUH,
MMO3UTHBHBIX BHYTPCHHHX YOEXKIEHUW, COOTBETCTBYIOIIUX TPAJUIMOHHBIM IIEHHOCTIM
poccliicKoro o0IIecTBa, pacliipeHHe >KU3HEHHOTO OIbITa W OMbITAa JESTEILHOCTH B
[POWECCe pean3ali OCHOBHBIX HAINPABJICHUN BOCHUTATENIBHOW JEATEIBHOCTH, B TOM
YUCIIE B YACTHU:

1) rpaskIaHCKOro BOCIIATAHMA:

c(OPMUPOBAHHOCTh TPAKAAHCKONH TMO3UIUU OOYYAIOIIErocs KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHIICKOTO 00IIEeCTBA;



MIPUHSATHE TPAAUITUOHHBIX 00IIIeUeTOBEYECKUX TYMaHUCTHYECKUX u
JEMOKPAaTUYECKUX [IEHHOCTEH;

TFOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEPECAX I'PAXKAAHCKOIO OOIECEBRA;
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3alliH;

YMEHHUE B3aUMOJICUCTBOBATh C COLUAIBHBIMU WHCTUTYTAMH B COOTBETCTBUIMEHX
GYHKIUSMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIATPHOTHYECKOTO BOCIIUTAHUS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPaXTaHCKON MACHTUIHOCTH, MTATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIaM, JOCTHXKEGHUSM, POCCUNCKUX
y4€HBIX B 0071acTH (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ITUYECKOTO IOBEACHUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0 U [PUHUMATH ; OCO3HAHHBIE pELICHUS,
OPUEHTHUPYSICh Ha MOpPAJIbHO-HPABCTBEHHbIE HOPMbI U LEHHOETH, B TOM YHCIE B
JeSITEIbHOCTH YUYE€HOTO;

OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMYMBOI O.0y1YIIIETO;

4) 3¢TeTHYECKOro0 BOCIIHTAHHUS:

ACTETUYECKOE OTHOUIEHHE K MHpYy, BKIIOYasg 53CECTUKY Hay4dHOIO TBOPUYECTBA,
npHcyliero puanvyeckon HayKe;

5) TpynoBoOro BocnuTaHus;:

UHTEpEC K pa3iuuHbM cdepaM mpodecCHOHANBHON NeATeIbHOCTH, B TOM 4YHCIIe
CBSI3aHHBIM C (PU3UKOW M TEXHUKOW, YMEHHC '€OBEpIIATh OCO3HAHHBIM BBIOOp Oymyriei
npodeccuu u peann3oBbIBaTH COOCTBEHHBIC KU3HCHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3@BaHMIO U caMOOOpa30BaHUIO B 00JaCTH (UBHKHU
Ha IPOTSHKEHUH BCel KU3HU;

6) 3K0JIOrNY€eCKOr0 BOCTIUTAHMSI:

c(hOPMHUPOBAHHOCTH IKOJOTHUECKOU KYIbTYPHl, OCO3HAHHE TT00aIbHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

MJIJAHUPOBAHUE U OCYILIECTBIICHUE IEUCTBUI B OKpYKaroLIel cpeie Ha OCHOBE 3HAHUS
[eJIel YCTOMYMBOTO pa3BUTMs YEJIQBEUECTBA;

pacuIMpeHre OmblTa ACHTENIBHOCTH SKOJOTMYECKOW HAaNpaBI€HHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUM 11 (PU3UKeE;

7) HIEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMUPOBAHHOETh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BuUTUs HU3HUECKON HAYKU;

OCO3HaHUE [[IEHHOCTH HAy4YHOH JeSTeNIbHOCTH, TOTOBHOCTh B MpOILIECCE H3YUCHHS
(bU3HUKHN OCYIECTBISITH MPOCKTHYIO U UCCIIEIOBATENBCKYIO ACSITETbHOCTh HHINBUAYAIBHO U

B IpYIIIIE.

METAITPEAMETHBIE PE3YJIBTATBI

Ilo3HaBarTenbHBbIE YHMBeEPCAJIbHbIE YUeOHbIe JeiCTBUS
basoBbie JJornueckue AeHcTBHA:

CaMOCTOSITENIbHO (DOPMYIHPOBATh U aKTyallU3UPOBATh MPOOIEMy, paccMaTpuBaTh e
BCECTOPOHHE;

ONPENENATh UENH AESITeIbHOCTH, 331aBaTh [MapaMeTPbl U KPUTEPUU UX TOCTHKEHUS;



BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUYUST B PACCMATPUBAEMBIX (DU3HMUECKHUX
SIBIICHUSIX;

pa3pabarbiBaTh IUIAaH pEmICHHS NpoOJeMbl ¢ Y4ETOM aHaldu3a UMCIQIIMXCS
MaTepualbHbIX U HEMaTEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIESITEIILHOCTh, OLIEHUBATh COOTBETCTBUE PE3Y/IHTATOB HEAsiM,
OLICHUBATh PUCKHU IMTOCJIEICTBHUI 1€ATEIbHOCTH;

KOOPJIMHUPOBATh W BBIMOJIHATE PabOTy B YCIOBHUSX pPEaIbHOTO, BUPTYAIHLHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHHE MPU PEIICHUH KU3HEHHBIX MPOOIIEM.

Ba3oBble uccienoBarejabcKkue NeicTBUA .

BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU MOHATHAMHU U MEEQIaMU (pr3nyecKon
HayKu;

BIIQJICTh HaBBIKAMH Y4E€OHO-HCCIIEIOBATEILCKOW ¥ TMPOCKTHOH 4 ICSTCILHOCTH B
o0nactu (PU3HKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHMCKY METOOB
pereHust 3a/1a9 (U3NIECKOTO COACPIKaHus, TPUMEHEHHIO PA3IAYHBIX METOI0B TIO3HAHUS;

BJIAJIETh BUJAMU ACSITEIBHOCTH IO MOJYYEHUIO HOBOL® 3HaHUS, €r0 MHTEpPIIpETaluu,
npeoOpa3oBaHUI0 U NMPUMEHEHHUIO B PA3IMYHBIX YUeOHbIX, CHTYyalMsX, B TOM YHCIE IPH
CO3JIaHUU Y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh MPUYMHHO-CIICJCTBEHHBIE CBSI3M WAAKTYyaNM3UPOBATh 3a7ady, BBIIBUTaTh
TUINIOTE3y €€ pElIeHMs, HaXOAUTh apryMEHThI /I J10Ka3aTeIbCTBA CBOUX YTBEPKICHUU,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh IOJYYEHHbIE B XOJ€, pPEHIEHUS 3aJaud pe3yibTaThl, KPUTHYECKHU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHM3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTHh U (HOPMYIHPOBATH COOCTBEHHBIS)3aJaul B 00pa30BaTeNbHOM AESITeIbHOCTH,
B TOM YHCJIC TIPU U3YYCHUH (PUBHKH;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlMiM, OUCHUBATH MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTH 3HAHUS Q. (PU3UKE B MPAKTHUECKYIO 00JIACTh KU3HEACATEIIbHOCTH;

yMETb UHTErpUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIC UJIEU, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMUS;

CTaBUTH MPOOIEMBI U 337a49H, TOMYCKAIOIINE AbTePHATUBHBIC PELICHHUS.

PatGora ¢ undopmanmeii:

BNIQJIeTh HaBBIKAMU TONy4YeHUs UHPopManuu (U3NYECKOTO COACpNKAHHUS U3
WCTOYHUKOB  DPAa3HbIX, EUIIOB, CaMOCTOATEIBHO  OCYHIECTBJIATH  IIOMCK, aHAaJu3,
CUCTeMAaTH3allMI0 ¥ HMHAIEpIpeTanuio WHOOpMalUKd pa3IMYHBIX BUIOB ©  (QopM
MIpe/ICTaBJICHMUS;

OLICHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;

WCIIOIB30BATh ¢peCTBa MH(POPMAIIMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTHHA B
pElIeHNH KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHMU3AIMOHHBIX 3a7a4 C COOI0JCHHEM
TpeOoBaHUN “QPrOHOMUKH, TEXHUKH O€30MIaCHOCTH, THUTUEHBl, pecypcocOepexeHuts,
MIPABOBBIX M ITUIECKUX HOPM, HOPM HUH(POPMAIIMOHHON 6€30MacHOCTH;

CO3/aBarb TEKCThl (PU3MYECKOrO COJEpXKaHUS B Pa3IW4HBIX (opmarax ¢ y4ETOM
Ha3HAYCHMs, WHGOPMAlMKW U IIeNIeBOM ayAWTOpUHU, BBIOWpas ONTUMAIbHYIO (opmy
Mpe/ICTaBACHNS U BU3yaTU3aliu.

KomMyHukaTuBHble yHUBepPCcaJIbHbIE YUeOHbIe 1eliCTBUA:
OCYIIECTBISATH OOIICHHE HA YpOKaX (DU3UKHU M BO BHEYPOUHOU EATEIHHOCTH;
pacro3HaBaTh MPEANOCHUTKH KOH(MIMKTHBIX CUTYAIlUH U CMATYATh KOH(IUKTHI;



Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOKO TOUKY 3PEHHS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJHOW U MHIUBUIYAJIbHOU PaQoOThi;

BBIOMpATh TEMATHKY U METOJbl COBMECTHBIX JEHCTBHI C y4ETOM OOLIUX UHTEPECOB U
BO3MOXHOCTEH Ka)XJ0T0 WieHa KOJUIEKTUBA;

MIPUHUMATh LEIH COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBATh U KOOPIAWHHUPOBATH
JICUCTBUA O €€ JOCTUKECHHIO: COCTABIATH IUJIAH JIEUCTBUN, pACIpPENEATh PO C YIETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHUBATh KAa4YeCTBO CBOETO BKJIAJa W KaXJOTO YYaCTHHKA KOMAHIbI B OOIIHMi
pe3yNbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejaraTb HOBbIE IIPOEKTHI, OLICHUBATH UEU C MO3ULUH HOBU3HbL, OPATMHAIBHOCTH,
MIPAaKTUYECKOW 3HAYMMOCTH;

OCYILECTBJIATh NMO3UTUBHOE CTPATETMUYECKOE MOBEIACHUE B/ PASINYHBIX CUTYyaLHUsX,
MIPOSBIISATH TBOPUYECTBO U BOOOpaXKEeHHE, ObITH HMHUIIHATUBHBIM.

PeryasiTuBHble yHUBEpPCaJIbHbIE YUeOHbIE 1€ CTBUA
Camoopranu3anmus:

CaMOCTOSITENTLHO OCYILECTBIISTH MO3HABATEIIbHYIOWISATEIILHOCTh B 007aCTH (DUBUKH U
ACTPOHOMHUHU, BBISIBIISATH MPOOJIEMBI, CTaBUTh U (OPMYIINPOBATH COOCTBEHHBIE 331a4H,

CaMOCTOATENIbHO COCTABJIATH IIJIaH PEIICHUs] pACUETHBIX U KaUECTBEHHBIX 3a/1a4, IJIaH
BBITIOJTHEHUS TPAKTUYCCKOW pPabOThl C YYETOM “HMCIOIIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANOYTECHUI;

JTaBaTh OIIEHKY HOBBIM CHUTYaIIUSIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa HAOCHOBE JIMYHBIX MPEAIOYTCHHIA;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTUPOBATH €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH
3a peuIeHue;

OIICHUBATh MIPUOOPETEHHBIN QIIBT;

croco6cTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHUIO JIPYAULIMH B O0NacTu (DU3HKH,
TTOCTOSIHHO TOBBITIATH CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, SMOIMOHAIbHBIN HHTEJJIEKT:

JaBaTh OIEHKY HOBBIM,CUTYAITUSM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTH, OLICHUBATH
COOTBETCTBHUE PE3yJIbTATOB LIEISM;

BJIa/IETh HAaBBIKAMUY, [103HABATEIBHON pEQIIEKCUH KaK OCO3HAHHS COBEPIIAEMBIX
JNEHUCTBUN U MBICIMTENIbHBIX MPOLECCOB, X PE3YIbTATOB U OCHOBAHU;

WCIIOB30BaTh MPHEMBI pedIEeKCUH I OLIEHKH CUTYaI[uH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHMBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 10 UX CHUXKEHUIO;

MIPUHUMATH MOTHBBI U apTyMEHTBI IPYTUX MPU aHATN3€ PE3YJIHTATOB JIEATEIbHOCTH;

MpUHUMAaTh Ce6s1, MOHNMAas CBOM HEJOCTATKU M JIOCTOMHCTBA;

MIPUHUMaATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

pu3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B mpotiecce nocTikeHUs TNYHOCTHBIX PE3yIbTaTOB OCBOCHHS TPOTPAMMBI 110 (hU3UKE
JUIs  YPOBHS CpeAHero oOmero o0pa3oBaHus Yy OOYyYaroIIUXCs COBEPIIEHCTBYETCS
SMOLMOHANBHBIN UHTEJUIEKT, IPpeIoiararoluii cOpMHUPOBAHHOCTH!

€aMOCO3HAHUS, BKJIIOYAIOIIETO CHOCOOHOCTh MOHUMATh CBOE HAMOIMOHAIBHOE
COCTOSIHME, BUJETh HANpaBJICHUS Pa3BUTUS COOCTBEHHOM SMOIMOHAIBHON cdepbl, OBITh
YBEpEHHBIM B cebe;



CaMOpETYJIUPOBAaHUS,  BKJIOYAIOIIETO  CAMOKOHTPOJIb,  YMEHHUE  NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEICHHE, CIIOCOOHOCTh aJalTUPOBATHCA K AMOLMOHAIBHBIM
W3MEHEHUSM U TIPOSBIISTH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMH, BKIIOYAIOIIEH CTpeMJICHHE K TOCTHKEHUIO IEJIU U yCrexy,
ONTUMU3M, UHULIMATUBHOCTh, YMEHUE JACHCTBOBATH UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh TOHUMATh SMOIIMOHAIBHOE COCTOSIHUE IPYTHUX,
YUUTHIBATH €r0 TIPU OCYIIECTBICHWUU OOIEHHUS, CIOCOOHOCTh K COYYBCTBHIO H
COTEPEKUBAHUIO;

COLIMAJILHBIX HABBIKOB, BKIIOYAIONINX CIHOCOOHOCTh BBICTPAMBATh OTHOIICHUS C
JOPYTUMU JTIOAbMH, 3a00TUTHCS, IPOSABIIATH HHTEPEC U pa3pemiaTs KOHGIUKTHE

IHPEJMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kJacce mpeAMETHBIE pe3yibTaTbi.Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh COPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHIHS

JEMOHCTPHPOBATh Ha TpUMEpax poyib u MecTol (PU3MKH B (POPMHUPOBAHUU
COBPEMEHHOW HAyYHOW KapTHUHBI MUPA, B PA3BUTUU COBPEMCHHON TEXHUKHU U TEXHOJOTHUH,
B IIPAKTUIECKON JCSITEILHOCTH JTFOJICH;

YUUTHIBATh TPAHUIIBI IPUMEHEHUS! U3YUYCHHBIXMPU3HUECKHX MOJIeeil: MaTepraibHas
TOYKa, MHEPIMAIIbHAS CUCTEMAa OTCUETa, a0COOTHO TBEPIOE TENO, UICATBHBIN Ia3, MOJCIN
CTpPOCHHS Ta30B, XUAKOCTEH M TBEPABIX TEJ, TOUEUHBIM AIIEKTPUYECKUN 3apsn TMpU
penreHny (GU3HYSCKUX 3a/1a4;

pacrno3HaBath (hu3nuecKue SBICHUS (HPOMECEhl) U OOBSICHATH X HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJICKYJIIPHO-KUHETHUECKOM TCOPHUU CTPOSHUS BEIIECTBA U JICKTPOIUHAMUKHU:
paBHOMEpPHOE U PaBHOYCKOPEHHOE MPAMOJIMHEWHOE IBUKEHHE, CBOOOTHOE MajeHHe Ted,
JBIDKCHHUE I10 OKPY)KHOCTH, HHEPIs, B3auMojeucTBUEe Tel, auddy3us, OpOyHOBCKOE
JBUKEHHE, CTPOCHHE JKUJIKOCTEH My TBEPIBIX T, M3MEHEHUEe 00bEMa TeJl MPU HarpeBaHUU
(oxJraxaeHuH), TEIJIOBOE  paBHOBECHE, WCHApCHWEe, KOHJICHCAIUs, IUIaBJICHHUE,
KpUCTAJITU3alisl, KUTNEHHe, BAQKHOCTh BO3/yXa, IMOBBLIINICHWE JaBIEHUS Traza MpH €ro
HarpeBaHWU B 3aKPBITOM ,COCYJE, CBSA3b MEXKIy TlapaMeTpaMH COCTOSHHS Ta3a B
M30IpoIeccax, AEeKTPU3aLs,Tell, B3aUMOICHCTBHE 3apsI0B;

ONMCHIBATh MEXaHWYECKOe JBIDKCHHE, WCMOIb3ys (U3UYECKHE BEIIMYUHBI:
KOOpJUHATa, MyTh, IEPEMEHICHIIE, CKOPOCTh, YCKOPEHHE, Macca Tela, cuja, UMIYJbC Tefa,
KHHETUYECKasl dHEPIWs, [MQTCHIMAIbHAS dHEPTHs, MeXaHudeckas paboTa, MeXaHHUYECKas
MOIIIHOCTh; TIPU OMUCAHUH TMPAaBUIBLHO TPAKTOBaTh (U3MUYECKUN CMBICT HCIOJIB3yEeMbIX
BEIIMYMH, WX OO0Q3HAUCHUS W EIAWHHMIIBI, HAXOMUTh (OPMYIIBI, CBS3BIBAIONINE JIAHHYIO
(bu3MYeCcKyI0 BENUYUHY C APYTUMHU BEIMUYNHAMU;

OIMCHIBATHy M3YICHHBIC TEIJIOBBIE CBOWCTBA TET W TEIUIOBBIC SIBICHUS, HCIIOIB3YS
¢dbu3nueckrue BEIMYMHBL: JaBIEHUE Ta3a, TEMIEparypa, CPeaHss KHUHETUYEeCKash SHEpPrHs
Xa0THICCKOTOIBIDKCHUST MOJICKYJI, CPETHEKBAIpaTHIHAsI CKOPOCTh MOJICKYJ, KOJMYECTBO
TEIUIOTBE, BHYTPEHHSST DJHeprus, paboTa raza, KOIDPHUIMEHT TONE3HOTO JEHCTBUS
TEIJIOBOT O IBUTATENIS; TIPH OINWCAHWUU TPABHIBHO TPAKTOBAaTh (DU3WYCCKHA CMBICI
UCTOIIb3YEMBIX BEJIMYUH, UX 0003HAUYEHUS U €UHUIIBI, HAXOAUTH (JOPMYIIBI, CBA3BIBAIOIINE
JTaHHYT0 (PU3UICCKYIO0 BEMIMHY C IPYTUMH BeJIMYUHAM;

OTMHCHIBATh M3YUYCHHBIE JJICKTPUUECKHME CBONCTBA BEHIECTBA U DJICKTPUUECKUE
sSBICHUS (TIPOIIECCHI), HCIONB3ys (U3WUeCKWe BETWYHHBI: JJICKTPUUECKUH  3aps,
QJICKTPUYECKOE TOJIe, HAMPSHKEHHOCTH TMOJIsI, MOTEHIUaN, Pa3sHOCTh MOTEHIUANIOB; MpU
ONMCAHWW TPABWIBHO TPAKTOBATh (U3MUYECKUH CMBICI HCIOJB3yeMbIX BEIIMYUH, WX



0003HAYCHHUST W EIWHUIIBI, YKa3bIBaTh (OPMYIBI, CBS3BIBAIONINE JaHHYI (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BETMYMHAMU;

aHAIM3UPOBATH (DU3MUECKUE MPOIIECCH U SBICHUS, UCTIONB3YS (PU3UUECKIE 3aKOHBL I
MIPUHITUIIBL: 3aKOH BceMUpHOTO Tsarotenwus, |, |1 u Il 3akonsr HetoToHa, 3aK0H coXpaHeHUs
MEXaHHYECKON JHEPIrHH, 3aKOH COXPAHCHHS WMITYJIbCA, MPUHIMIT CYICPIIO3UIUHumCHIT,
MPUHLIMIT PABHONPABHSI WHEPLUUATIBHBIX CHUCTEM OTCU€Ta, MOJEKYISIPHO-KHHETHYECKYIO
TEOPHUIO CTPOCHUSI BEIIECTBA, Ta30BbIC 3aKOHBI, CBSI3b CPEJAHEH KHUHETUYECKOH >HEPIHH
TEIUIOBOTO  JBMKEHHUS MOJIEKyl C aOCOJIIOTHOM TeMIeparypoil, HepBbI’ 3aKOH
TEPMOJMHAMHKH, 3aKOH COXPaHEHUS SJICKTPUUYECKOro 3apsiaa, 3akoH KyiloHa, mpu 3ToM
pa3nauyath CIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBHIPAKEHKE U YCIOBUS
(rpanutbl, 001aCTH) IPUMEHUMOCTH;

OOBSICHAT, OCHOBHBbIE NPHUHLHUIIBI JEHCTBUS MAalllMH, MNPUOOPOB W' TEXHUYECKUX
YCTPOMCTB; pa3indaTh yCIOBHS MX OE€30MaCHOTO HCIIOJIb30BAHMS BTOBCCAHECBHOMN KU3HU;

BBITIOJHATH AKCIEPUMEHTHI 10 MCCIIEI0BAHUIO (PU3NYECKUX SBJIEHUN U MPOLIECCOB C
WCIIOJIb30BAHUEM TIPSMBIX W KOCBCHHBIX HW3MEPCHHH, TPH*=9TOM (OPMYIUPOBATH
npobieMy/3agadyy W TUNOTE3y Y4eOHOro OJKCHEPUMEHTE, ' cOoOuMpaTh YCTAaHOBKY U3
MIPEITIOKEHHOTO 000PYAOBAHHUSI, TPOBOAUTH ONBIT U (POPMYITHPOBATEH BHIBO/IBI,

OCYILECTBISATh MPSIMbIE U KOCBEHHBIE M3MEpPEHUs (PU3NUECKHX BETUYMH, IIPU ITOM
BBEIOMpATh ONTUMAJBHBIA CITOCOO U3MEPEHHS U UCTQ/IH30BaTh M3BECTHBIC METOJBI OICHKU
MOTPEIIHOCTEN U3MEPEHHUI;

HCCIICIOBATh 3aBUCUMOCTH MEXIY (PU3UUCCKUMHU BEIMYMHAMH C HCIOJB30BAaHUEM
MPSMBIX U3MEPEHHH, MPH 3TOM KOHCTPYHPOBAaTh, YETAHOBKY, (PUKCUPOBATH PE3yNIbTaThl
MOJIYYCHHOW 3aBHCUMOCTH (DU3MUYECKUX BEIMYUMH/ B BUAC TaONWI M TpaduKOB, IeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM HCCIEIOBaHMUS;

coOrOIaTh TpaBmUiia OE30MacCHOTO TPy IPH MPOBEACHUH MCCICAOBAHUNA B paMKax
y4eOHOro HSKCHEepUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM M MPOEKTHOM MAeATEeIbHOCTH C
WCIOJIb30BAaHNEM U3MEPHUTEILHBIX YCTPONUCTB U JIA0OPaTOPHOTO 000PYIOBAHNS;

pemars pacdy€THhIE 3a/adyd 'C SBHO 3aJaHHON (PU3UYECKOW MOJENbI0, HCHOIB3YS
(¢u3nUecKkre 3aKOHBI W TPUHIWIBI, HAa OCHOBE aHAIM3a YCIOBHS 3aJadd BBEIOMpATh
(bU3MYECKYI0 MOJIETTh, BBIIEILATH (hU3UUECKUE BETMUUHBI U (DOPMYIIbI, HEOOXOAUMBIE AJis e
pelIeHrs, TPOBOAWTH PACYETHI + U OICHUBATh PEATHHOCTh TMOJYYEHHOTO 3HAYCHUS
(bu3MUYECKOI BETUYNHBL;

pemiath KadecTBCHHBIC/ 3aJadd: BBICTPAMBATh JIOTUYCCKH HEIPOTHBOPECUUBYIO
LEMOYKY PacCyKJIEeHUN C'QIIOpOoi Ha M3y4yeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (pU3MUecKue
SIBJICHUS;

WCIONIb30BaTh MPHU pPEIIeHWH Y4eOHBIX 3a/ad COBpPEMEHHble WH(GOpPMAIMOHHbBIE
TEXHOJIOTUH JIJIs fIOMEKA, CTPYKTYPHPOBAHUS, HHTEPIPETAIIUU U TIPECTABICHUS YIeOHOU 1
HAy4YHO-MOMYJSPHON HH(MOPMAIIUY, TTONTYYEHHOW M3 Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKU
aHATM3UPOBATRATONyIaeMyI0 HH(OPMAIIHIO,

NPUBOJNTL TPUMEPHI BKJIaga POCCHHUCKUX U 3apyOEKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE IMPOIIECCOB OKPYKAIOMIETO MHPA, B PAa3BUTHE TEXHUKH WU
TEXHOJIOTHid;

HCHOJIb30BaTh TEOPETUYCCKUE 3HAHWUSA 1O (HU3UKEe B IMOBCCIHEBHON JKU3HU JUIS
00ecITeueHrss 0€30MaCHOCTH MPHU OOPAIIEHUH C IPUOOPAMH U TEXHUYECKUMU YCTPOHUCTBAMH,
JJII COXpAaHEHUS 3J0pPOBbS W COOJIOJCHHWS HOPM OSKOJOTHYECKOTO TIIOBEJCHHS B
OKpY>Karollen cpere;

paboTaTh B TPYIIE C BBIMOJTHCHHEM Pa3IMYHBIX COIMAIBHBIX POJICH, TUIAHUPOBATH
paboTy TpyMIbl, pAMOHATBEHO PACIPENesITh 00I3aHHOCTH U TUTAHUPOBATh JIEATEIHHOCTh B



HECTaHIAPTHBIX CUTYAIUSAX, aJICKBATHO OLIEHWBAThH BKJIAJl KAXKIOTO U3 YYACTHUKOB TPYIIIIHI
B peIlIEHUE paccCMaTpUBAEMOI MPOOIEMBI.

K xonmy oOyuenusi B 11 kJiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM | ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTH Y O0yUAIOITUXCS YMCHHIA:

JEMOHCTPUpPOBaTh Ha NpUMEpax poib U MecTo (U3UKU B (QOPMHUPOBAHUU
COBPEMEHHON HAy4YHOW KapTUHBI MUpPA, B Pa3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOMOTHH,
B MPAKTUYECKON AEATEIbHOCTU JIOJCH, 1IeTOCTHOCTh M €AMHCTBO (DU3MYECKON KapTHUHBI
MUDa;

YUUTHIBaTh TPAHUIIBl MPUMEHEHHS] H3YyYEHHBIX (U3MYECKUX MOQJCHEH: TOYEeUHBIN
NEKTPUYECKUI 3apsall, Jyd CBETa, TOUYEUHBI MCTOYHHUK CBETA, SACPHASyMOENb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Ipa MPH pelIeHnH HU3HUECKUX 3a7a43

pacrio3HaBaTh (U3NUECKUE SBICHU (IIPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANEKTPOAUHAMUKN U KBAHTOBOM (PU3MKHU: dIIEKTpUYECKas HPOBOAUMOCTb, TEIIOBOE,
CBETOBOE, XHWMHUYECKOE, MAarHUTHOE [JEHCTBUS TOKa, B3aWMOICHCTBUE MAarHUTOB,
ANIEKTPOMArHUTHAs WHIYKIHS, AEWCTBHE MarHUTHOTO TMOJNS /HA TPOBOAHHK C TOKOM H
JBWDKYIIUICS — 3apsif, OJIEKTPOMArHWTHBIE KOJEOAHMSTy .+ BOJHBI, MPSIMOJUHEHHOE
pacmpocTpaHEHHE CBETa, OTpaKEeHUE, MpeNoOMIICHHEy, MHTephepeHus, AUPpakius u
MOJIApU3alvsl CBETa, IHUCIEepCUsi cBeTa, ¢orodekTpudeckuii 3ddexr (dhotorddekr),
CBETOBOE J]aBJICHHE, BOSHUKHOBEHUE JIMHEHYATOTO CIEKTPa aToMa BOJOPO/a, €CTeCTBEHHAs
Y UCKYCCTBEHHAs PaJIiOAKTUBHOCTD;

OMKCHIBATH  HM3YUEHHBIE CBOMCTBA , BCHIECTBA  (DJIGKTPUYECKHE, MAarHUTHBIEC,
ONTUYECKHUE, DJIEKTPUUYECKYIO IMPOBOJUMOCTD #Pa3IMUHbIX CpEJ) U DJIEKTPOMArHUTHBIE
sBJIEHUs (TIPOLIECCHI), UCTIONB3Ys hu3nUeEKre BEMUUMHbI: AIEKTPUUYECKUI 3apsij, cuia TOKa,
ANEKTPUYECKOE HANpsHKEHUE, 3JIEKTPUUYECKOE, CONPOTUBICHUE, PA3HOCTb IOTEHLUAJIOB,
ANEKTPOABIIKYILAs CHiia, paboTa TOKA, MHAYKIIUS MAarHUTHOTO MOJsA, cuia Ammepa, cuia
JlopeHnia, MHAYKTUBHOCTb KATYILKHy, HEPIHsl AJIEKTPUYECKOTO W MarHUTHOrO IOJEH,
MepHoJ M YacToTa KojebaHui B KOIeOATEIHLHOM KOHTYpPE, 3apsl U CHjia TOKa B Mpoliecce
FapMOHHYECKUX 3JIEKTPOMAarHUTHBIX KOJIeOaHUH, (OKYCHOE pAaCCTOSHUE U ONTUYECKas CUila
JIUH3BI, IPU OMTUCAHUH MPABUJIHHQ TPAKTOBAThH (PM3MUECKUN CMBICIT MCIIOIb3yEeMbIX BEIUYHH,
X 0003HAYEHMSI U €IUHULbL, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (U3HUYECKYIO
BEJIMYUHY C JPYTHUMH BEJIMYHMHAMU;

ONMCHIBAaTh M3yYCHHbIC KBAHTOBBIE SIBJICHHUS U IPOLECCHI, MCIONb3Yys (pU3Mueckue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U 4aCTOTA CBETA, YHEPTUs U
UMIyJIbC (POTOHA, MEPHOJ MOIypacnajga, YHEPrusl CBSA3UM AaTOMHBIX SA€p, NMPH ONMHMCAHUU
MPaBWJIBHO TPAKTOBaTh (PU3UYECKHUI CMBICI HCTOJIB3YEMBIX BEIUYHH, UX OOO3HAYCHHS U
€IMHUIIBI, YKa3bIBaTh (hOPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3NYECKYIO BEIUUUHY C IPYTUMHU
BEJTMYUHAMU, BEIHENSTH 3HaUeHUE (PU3NYECKON BETUYHHBI;

aHAIM3MPOBATH (PHU3HUECKHE MPOLIECCHl U ABJIEHUS, UCIOB3YS (PU3NUECKHE 3aKOHBI U
NpUHUUIBE BakOH OMa, 3aKOHBI TOCJIEJOBATENBHOTO M MAapajUIEIbHOTO COEAMHEHUS
MPOBOJHMKOB,' 3aKkoH Jlxoyns—J/IeHlla, 3aKOH 3JIGKTPOMAarHWUTHOW WHAYKIMH, 3aKOH
NpSAMOJMHEIMHOr0  paclupoCTpaHEHUsi CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI
MpeioMIIeHUsl CBeTa, ypaBHeHHe OWHIITEeWHa i (orodddexra, 3aKOH COXpaHEHUS
SHEPI MM, 3aKOH COXPAHEHMS] UMIYJIbCA, 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsiia, 3aKOH
COXpaHEHHs MacCOBOIO 4Mcia, MOCTynaTrhl bopa, 3aKoH pajaMoOaKkTUBHOTO pacmnana, npu
3TOM pa3InuaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUYECKOE BBIPAKCHHE U
YCITOBHS (TPaHUIIbI, 00JIACTH ) TPUMEHUMOCTH;



OTIpECIISATh HANIPABIEHUE BEKTOPA UHAYKIIMA MAarHUTHOTO TIOJIsi TPOBOJHHUKA C TOKOM,
cuibl Amriepa u cuiibl JlopeHna;

CTPOUTh W OIMCHIBATh H300paKEHHE, CO3/1aBacMOE IUIOCKUM 3€pKajioM, TOHKOH
JIMH30M;

BBIMOJIHATH YKCIEPUMEHTHI 110 MCCIESIOBAHUIO0 (PU3HMUECKUX SBICHHUNA U MPOICCEOB C
UCIIOJIb30BAHUEM TMPSAMBIX M KOCBEHHBIX HM3MEPEHUN: HpU ITOM (POpMyIUpOBATH
mpoOiieMy/3agady W TUNOTE3y Y4YeOHOTO OJKCIEPHMEHTa, CcoOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO0 000PYA0BaHUSL, TPOBOJAUTH OIBIT U (POPMYIUPOBATH BHIBOJLI;

OCYIIECTBISTh MPSIMBbIE U KOCBEHHBIC M3MEpEHUs (DU3MYECKHX BEIHYUH, TIPU ITOM
BBIOMpATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHHs M UCIOJIb30BaTh M3BECTHBHIC METObI OLIEHKU
MOrPEMIHOCTEN UBMEPEHUI;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKHX BEIHMYMH C HCIHONb30BAHUEM MPSIMBIX
M3MEPEHUI: IPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHPOBATH PESWIBEATHI TIOTYIECHHOM
3aBUCHUMOCTH (PU3MYECKUX BEJIIMYMH B BUAE TaONMUI] U TpauKOB,./eJlaTh BBIBOABI I10
pe3yJibTaTaM HCCIe0BaHuUS;

coOroaTh MpaBuiia 0E30MacHOrO Tpyda MpH NPOBEAEHWU NCCIEAOBAHUN B paMKax
y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-HCCIeNOBATEIbCKOW W 'HPOCKTHON JEATEIIbHOCTH C
HCIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U 1a00PATOPHOT0 000pyA0BaHNUS;

pemarh pacdy€THBIC 3aJa4d C SBHO 33/JaHHOM ' QH3UYECKOW MOIENBIO, HCHOIb3Ys
¢du3nuecKkue 3aKOHbI M TPHUHIMUIBI, Ha OCHOBE aHajdn3a YCIOBHUS 3aJadyd BHIOMpATh
(bU3NYIECKyI0 MOJIEIb, BBIIEIATH (DU3NYECKHIE BEIHUMHBI U (hOPMYITBI, HEOOXOIUMBIE /IS €€
pelleHrs, MPOBOAUTh pacuéThl U OIEHUBAThy, PEATbHOCTh MOJNYYEHHOTO 3HAYCHHS
(U3HYECKON BETUMIMHBL;

pelaTth KayecTBEHHbIE 3aJayu: | BBICTpanBaTh JIOTUYECKH HENPOTUBOPEUUBYIO
LEMOYKY PAacCyKACHUH C OMOpOW Ha M3YHYECHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PU3HUYECKHE
SIBJICHUS;

WCIOJB30BaTh MpPH PEIICHUH wY4YeOHBIX 33Ja4 COBPEMEHHBIE WH(MOPMAIMOHHBIC
TEXHOJIOTHH JIJIsl IOUCKA, CTPYKTYPHPOBAHMSI, MHTEPIPETAIIUH U TPECTaBICHUs YUeOHOU 1
HAyYHO-TIOMYJISIPHON WH(GOPMAUY, TTOTYYSHHOW W3 PA3IMYHBIX UCTOYHUKOB, KPUTHUSCKU
aHAIIM3UPOBATH MOTYYaeMYyIQ HH(pOpMAIIHIO;

OOBSICHATh TPHHINIIBL JICUCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOKCTB,
pa3nuyaTth yCIOBHS X OE30MaCHOTO HCIOIb30BAHUS B IOBCEIHEBHOW KHU3HU;

MPUBOJIUTh TPUMEPBL BKJIaJa POCCUHCKUX U 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHIL;

WCIONIb30BaTh TEOPETUYECKUE 3HAHMUS 1O (U3UKE B IOBCEAHEBHOW >KWU3HM IS
oOecnieueHns 0e30MaGHOCTH NMPHU OOpalllEeHUH C IPUOOPAMU U TEXHUUYECKUMU YCTPOHCTBAMU,
JUIS  COXPAaHEHWsS “38J0POBbsI M COOJIOJEHHS HOPM SKOJOTHYECKOTO TOBEJCHHUS B
OKpy>Karoleepeie;

pabofaTh, B TpYIIE C BBHIMOJTHEHHEM Pa3IMYHBIX COLMAJBHBIX POJIeH, TMIIAHUPOBATH
paboTy BPYIIEL, PalMOHATIBHO PACIIPEENATh 003aHHOCTH U TUIAHUPOBATh JIESTEIHHOCTD B
HECTaHMAPTHBIX CUTYAIUAX, aJICKBATHO OLIEHWBAThH BKJIAJl KAXKIOTO U3 YYACTHUKOB TPYIIIIHI
B pellleH)e paccMaTpUBaeMOil MPOOIEMBI.
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1
HWtoro o pazaeny
Pa3zpgen 2. MEXAHUKA
Kunemartuka : bu6mmoreka 1{OK https://m.edsoo.ru/7f41bf72
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1
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Bcero Kositponshele padotel IIpaktuueckue paboTs

Paznea 1. JIEKTPOJANHAMUKA

11  MaruauTHOe moje. DIeKTpOMarHuTHas HHAyKus 11 1 3 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
Htoro mo pazaeny 11

Paznen 2. KOJIEBAHUSA U BOJIHBI

21  MexaHUYECKUE U DIICKTPOMArHUTHBIG Koslgoanmst 9 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c97c
2.2 MexaHUYECKUE U DIICKTPOMArHUTHBIC BOJHBI 5 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c97c
23  Onruka 10 3 bub6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pa3aen 3. OCHOBBI COEIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH

3.1  OcHOBBI CIICIHAMBHOM TCOPUH OTHOCUTEIbHOCTH 4 1 bubnuorexa LIOK https://m.edsoo.ru/7f41c97c
Htoro 1o pazneny 4

Paznen 4. KBAHTOBASI ®U3UKA



41  DneMeHTH KBAHTOBOM ONTHUKA 6

42  Crpoenue aTroMa

43  AtomHoe s1ap0 5
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5.1  DjeMeHThI aCTPOHOMUH U acTPOPU3UKU 7
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Wroro no pazneny
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2 LIOK https://m.edsoo.ru/7f41c97c

\\Q 6 bu6nuoreka IIOK https://m.edsoo.ru/7f41c97c
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YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA OBA3ATEJ/IbHBIE YYEBHBIE
MATEPHAJIBI IS YYHEHUKA

. ®dusuka, 10 xmace/ Mskumes I'.5., byxosues b.b., Corckuit H.H*Tiox
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3marensetBo

«IIpocBenieHue»

. Oduzuka, 11 xmacc/ KacesnoB B.A., OOmecTBo “C. OTpaHUYCHHOU
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe obmiectBo «M3narenbcTBO

«HpOCBGIHeHI/IC»

. ®uszuka, 11 xkmacc/ Maxumes I'.JI., byxosues b.b., Yapyrun B.M. nox
penakiueit [lapdpentreBoit H.A., AkiinoHepHo€ 00111ecTBO «M31aTENBCTBO

«ITpocBenieHue»

METOIUYECKHUE MATEPHAJIBI JIVIAA YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass-10_umkliniya-

umk-v-a-kasyanova-fizika=10-11-baz_type-metodicheskoe-posobie/

IHNUPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/umk-liniya-umk-
https://www.youtube.com/watch?v=XgCNajiaW3U

list=PLBKPHBQq30t5yvip7c4mOgPRIFByohyL0
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