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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHON Mporpammel, npeacTtaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-12 kiaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusim OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIETSAIOTCS OCHOBHBIE LIEIM M3Y4YeHMs] (PU3UKU HAa YPOBHE CPEIHEro OOLIETO
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoapHbIN Kypc GU3HKH — CHCTEMOOOpa3yIOIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeAeNsseT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHHUSI HOBBIX MAaTE€pHAJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (OPMUPOBAHHE YMEHUN NPUMEHSThH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeUMHEH BOKPYr (Qu3nueckux Teopud. Benymum B Kypce sBisieTCs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKON 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHHUSAX O MOPHUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO HCIOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B mporpamme no (usuke oObeIUHEHBI B OOILIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUIi KOHTPOJISI W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW IUJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJICIIbIO, TTO3BOJISIFOLINE MPUMEHSATh N3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 paszlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyeCTBEHHBIX 3a/1ad NIPUOPUTETOM SIBIISIIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM Il CHUTyalud HpakTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpeIMETHOr0 KabuHeTa (UM3MKM WM B YCIOBUSAX HMHTEIPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMoOe J1TabopaTopHOE OOOpYMOBAaHWE IS BBITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (Qpu3uKe YUeHWYECKUX MPAKTUYECKUX paboT M IEMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI  U3y4aeMbIX SIBJICHUA U  TPOIECCOB, OMIUPHUECKUX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
71a00paToOpHOTO O00OPYAOBAHUS JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJOTOBBIX M IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca U CTpEeMJICHUS OOYy4YaIOMIMXCA K Hay4HOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAYYHOIO MHUPOBO33PEHHS KaK pe3yibTara HW3Y4YCHUS
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHSIX, BKJTFOYAsI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs Pa3IUYHbIX 3a7a4 C $BHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPHUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPONCTB M TEXHOJOTHIECKUX MPOIIECCOB, MX BIHMSHUSI Ha OKPYKAIOITYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJIsI Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPYECKOM JIeATEbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 34 gaca (1 gac B Henmemo), 12 kinacce — 34 yaca (1 gac B HeIeIIO),

[Ipennaraempiii B mporpamMme 1o (QU3MKE TMepedeHb JIabOpaTOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COIEPKXAHUE OBYYEHUA
10 KITACC

Pa3znen 1. ®u3nuka ¥ MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o mpupone. Haydnple METOIBI MO3HAHUS OKPYXKAIOLIETO MUpA.
Ponp »kcrepuMeHTa W TEOPUM B IIPOLECCE IO3HAHUSA IPUPOJBI. ODKCIEPUMEHT B
busuke.

MonenupoBanue (GU3MYECKUX SBJIEHUH U TporeccoB. HayuHbie rumoressl.
duzuyecknue 3aKOHbl M TEOpUU. ['paHUIBl MPUMEHUMOCTH (U3HMUECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBHUS.

Ponb u Mecto ¢pu3uku B popMHUpOBaHUM COBPEMEHHOW Hay4YHON KapTHHBI MUpA, B
IPAKTUYECKOMN IESATEIBHOCTH JIFOCH.

Jlemoncmpayuu

AHanoroBble ¥ HU(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBukKeHHE. (OTHOCUTEIBHOCTh MEXAHUYECKOTO  JIBMIYKCHMSI.
Cucrema otcuéra. TpaekTopus.

[Tepememienue, CcKOpocTh (CpedHsiE CKOPOCTb, MIHOBEHHAs CKOPOCTb) |
YCKOPEHHE MAaTE€pUalbHOW TOUYKH, WX TMPOEKIMU HAa OCH CHUCTEMbl KOOpPAHUHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHoMepHOE ¥ PaBHOYCKOPEHHOE TIpsSMOJMHEHHOe mABWKeHHe. ['paduku
3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, MMYTH U NIEPEMEICHUS] MaTepUaTbHON
TOYKH OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonunennoe npuxenue. J[BUKEHHE MATEPUAIIBHOW TOYKH MO OKPYKHOCTH C
MTOCTOSTHHOM IO MOJIYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHAsI CKOpOCTh. Ilepuos
1 yacToTa oopareHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre ycTpoNCTBa U MPAKTHUYECKOE MPUMEHEHUE: CIUAOMETP, JBUKCHHE
CHapsJI0B, LICTTHbIC U PEMEHHBIC MEPEIayu.

Jlemoncmpayuu

Mogenb cHUCTEMBbl OTCUYETA, WJUIIOCTpAIdsl KHHEMATHUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanye ABUKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue paBwkeHUss Tema, OpPOMIEHHOTO TIOA VYIJIOM K TOPU3OHTY W
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOHOTO MaeHUs.

Hanpapnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, i1abopamoptvle pabomol



N3ydyeHnne HEpPaBHOMEPHOTO [BWXKEHUSA C LEJIbK OINPEAEICHUS] MIHOBEHHOU
CKOpOCTH.

HUccnegoBanne COOTHOLICHUS MEXAY NyTSAMH, NOPOUACHHBIMU TEJIOM 34
MOCJIE0BATEIBHBIE PABHBIE POMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHXKEHUU C
HA4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBMKEHHUS IAPUKA B BI3KOM )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIEHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuka

[TpuHuun otHocutenbHOCTH ['anmuiies. IlepBbiid 3akoH Hprotona. MHEpuManbHbIE
CUCTEMBI OTCYETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuil. Bropoit 3akon HerloTona ns
MaTepuagbHON TOUkU. Tpernit 3aKkoH HproTOHA 111 MAaTEPUATIbHBIX TOYEK.

3akoH BcemupHOTro TsaroteHus. Cuna tspkectu. [lepBast kocMuueckasi CKOpOCTb.

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

Tpenne. Bunsl TpeHus (mMokos, ckoyibkeHus, kadeHus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs! CKOJIbKEHUs U cuia TpeHus nokos. Koapduurent tpenus. Cuna
COITPOTHUBIICHUS MPU IBUKECHUU TEJIA B KUJKOCTH WJIU Ta3e.

[TocTynarenbHOE U BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CuIIbl OTHOCUTEIIBHO OCH BpalleHus. [1iedo cuibl. Y CinoBus paBHOBECUS
TBEPIOIO Tena.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE MPUMEHEHHE: IOJIIUIMHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLUU.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akon HeroToHa.

N3mepenune cui.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTs. Bec Tena npu yckOpeHHOM OABEME U TAJCHHH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

VYcnoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenune aBuxeHUs: Opycka 1o HaKJIOHHOW MIOCKOCTH.

UccnegoBanne 3aBUCHUMOCTH CHJI YNPYTOCTH, BO3HUKAIOUIMX B TPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus 6 MexanHuke

Nmnynbe MatepualibHOM TOYKH (T€Ja), CUCTEMbI MaTepUaAIbHBIX TOUYEK. IMITyIbe
CUJIBI M UW3MEHEHHWE HMITyJIbCa Tela. 3aKOH COXPAHEHUs HMIyJibca. PeakTuBHOE
JBUKEHHE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.



Kunernueckass oHeprus MmaTepuanbHOM TOukd. Teopema 00 U3MEHEHUU
KUHETUYECKOU IHEPTUU.

[lorenunanbHas sHeprusa. I[loreHuuanbHas sHeprus ynpyro aehOpMHUPOBAHHOMN
npyxusbl. [loTeHIManbHas YHEPTHs Teaa BOJU3U NOBEPXHOCTU 3EMIIH.

[loTeHunanbHble U HENMOTEHUUANbHbIE CUIbl. CBs3b PaOOTHl HEMOTEHLUAJIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOW DJHEPIUH CHCTEMBl Tel. 3aKOH COXPAaHEHUS
MEXaHUYECKON IHEPTUH.

Yrpyrue 1 Heynpyrue CTOIKHOBEHMUS.

TexHHUecKUue yCTPOMCTBA M INPAKTUYECKOE IPUMEHEHHE: BOJIOMET, KOIED,
IPYXUHHBII IUCTOJIET, IBUKECHNAE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHs UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexon moTeHUMANbHON YHEPTUH B KHHETUYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yyeHnue aOCONIIOTHO HEYIPYroro yjaapa € IOMOIIbIO JBYX OJMHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CHIIBI C U3MEHEHUEM MEXaHUYECKOM PHEpruu Tesa
Ha [IpUMeEpe PaCTIKEHUs PE3UHOBOIO JKI'yTa.

Paznen 3. Modsekyisipaasi pu3suka 1 TEpMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJEKYISIPHO-KUHETUYECKOM TEOPUU M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe gBuwxkenue. Jubdysus. Xapakrep IBUKEHUA WU
B3aMMOJICUCTBHS YacTHUIl BemiecTBa. MoJelu CTPOEHHUs Ta30B, KUIKOCTEH U TBEPABIX
Tel U OOBSACHEHHE CBOWMCTB BEIECTBA Ha OCHOBE 3THUX Mojelieil. Macca u pa3mepbl
mounekyn. KonnuectBo BemectBa. [loctosiHHass ABorapo.

TeruoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
Llenbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpPAaBHEHHE MOJEKYJISPHO-KMHETUYECKOU
TEOPUU HJICATBHOTO ra3a. AOCOIOTHAS TEMIIEpaTypa Kak Mepa CpeHeld KHHETUIECKON
SHEPrUM TEIUIOBOTO ABMKEHUs 4dacTtull rasza. lllkama temneparyp KenbBuna. ['azoBbie
3aKkOHbl. YpaBHeHue MenneneeBa—Knaneiipona. 3akon [lanbToHa. M3ompouneccel B
UJealbHOM Ta3e C TMOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [’ paduueckoe npencrabieHue
M30IPOLIECCOB: U30TEPMa, U30X0pa, h300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OApOMETP.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHUE BellecTBa, GoTorpapuu MOJIEKYJ
OPraHUYECKUX COCIUHECHUN.

OmnbiTel 10 MU Gy3UN KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JIBUKECHHSL.

Mogens onbita llTepHa.

OnBbIThI, TOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aNMOICHCTBUS.



Mogens, HIUTIOCTpUpPYOLIas MPUPOAy AABICHHUS T'a3a Ha CTEHKU COCYIa.

OneITel, WUIIOCTPUPYIOLME  YPaBHEHHE  COCTOSIHUSA ~ HMACAIBHOIO  rasa,
M30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmusie pabomol

Omnpenenenre Macchl BO3/lyXa B KJIACCHON KOMHATE HA OCHOBE U3MEpEHUN 00bEMa
KOMHATBI, JaBJICHHUS U TEMIIEPATYpPhI BO3AyXa B HEM.

HccnegoBanue 3aBUCHMOCTH MEXIY MNapaMeTpaMU COCTOSIHHUSI Pa3peXEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmonuHamMuueckass cucTeMa. BHYTpEHHsIsT SHeprus TEpPMOJMHAMUYECKOU
CUCTEMBI M crHocoObl €€ u3MeHeHusa. KommyecTBO TemioTel U pabora. BHyTpeHHsA
SHEPrus OJTHOATOMHOTIO WAEAJBHOIrO Ta3a. Buipl Tersonepenadn: TEMIONPOBOIHOCTD,
KOHBEKIUS, U3ITyYeHHUE. Y IeNIbHAs TEIUIOEMKOCTh BenlecTBa. KoanuecTBO TEIOThI pU
TEeIUIonepeaaye.

[lonssTue 006 aguabatHoMm mpouecce. IlepBblif  3aKOH — TEPMOJUHAMMKHU.
[IpuMeHeHne mnepBOro 3aKkoHa TEPMOAMHAMHUKHA K wu3ompoueccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHaMuku. HeoOpaTtuMocTh Mpo1ieccoB B IPUPOJIE.

TeroBble Mamuubl. [IpuHIUNBI ASHCTBUS TeMIOBBIX MamuH. [IpeoOGpa3zoBanus
SHEPrUM B TEIUIOBBIX MamuHaX. KoadduimeHT mone3Horo AeMCTBUS TEIUIOBON
MamuHbl. [ukn KapHo u ero xko3(p(UIMEHT MOJE3HOro AEHCTBUA. DKOJIOTHYECKUE
MPOOJIEMBI TETIIOHEPTETUKHU.

TexHUUecKue yCTpONCTBA U MPAKTUYECKOE IPUMEHEHUE: IBUTATEIb BHYTPEHHETO
CropaHus, ObITOBON XOJOAMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHue BHYTpPEHHEN 3HEPrUM Tella MPU COBEPIICHUU PadOThI: BBUIET MPOOKH
13 OyTBUIKK TOJ JEUCTBUEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B JaTyHHOU TpyOKe
nyTéM TpeHus (BUCOAEMOHCTpAIH).

W3MmeHeHre BHyTpeHHEH 3Hepruu (TeMiiepaTypbl) Teja npu Terionepeaaye.

OnbIT o aaAnabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoi TypOWHBI, JBUrarejisi BHYTPEHHETO CrOpaHHs, PEAKTHUBHOIO
JBUTATEJIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue yaenpHON TENI0EMKOCTH.

Tema 3. Acpecamnbie cocmoanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHaeHcanus. Mcrmapenne u kureHue. AOCONIOTHAsT |
OTHOCUTEJIbHAsA BIIAXHOCTh BO3ayxa. HacelmeHnHusld mnap. YaeinbHas TeIoTa
nmapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHSI OT JaBICHHUSI.

TBépnoe Teno. Kpucramnuueckue u amopduble Tena. AHU30TPOIHUS CBOWCTB
kpuctamioB. JKugkue kpuctaisl. CoBpeMeHHble Marepuaibl. [lnaBneHue wu
KpucTayui3anus. Y AebHas TerioTa miasienus. CyOamumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.



TexHUYecKre YCTpOWCTBA UM IPAKTUYECKOE NPUMEHEHUE: TUTPOMETp |
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTUU TOJYYEHUS COBPEMEHHBIX MAaTEPHUAIIOB, B TOM
YU CJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoliCcTBa HACBIIICHHBIX TAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObl U3MEPEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHusl v IJIaBJICHUS KPUCTAJUTMUYECKOTO BEIIECTBA.

JleMOHCTpalusi KpUuCTaioB.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mMepenre OTHOCUTENBHOW BIAXHOCTH BO3IyXa.

Paznen 4. JjeKTpoAMHAMMKA

Tema 1. Inekmpocmamuxa

OJNeKTpu3anms Tell. JJIEKTPUYECKUM 3apsal. [[Ba BHAa SIEKTpUYECKUX 3apsiioB.
IIpoBOOHMKH, NUAJIEKTPUKH U MOJYIPOBOJHUKHA. 3AKOH COXPAHEHHUs DJIEKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsnoB. 3akoH Kynona. ToudeuyHbI SIEKTpUYECKUN 3apsi.
Onektpuueckoe  mone.  Hanpsok€HHocTh  snexktpudueckoro  mons.  IIpuHnun
CYyHEPIO3ULHH JIEKTPUUECKUX TTOJIEN. JINHUY HAPSKEHHOCTU AIEKTPUYECKOTO TOJIA.

Pabora cun snekrpocrarndeckoro mnosis. Ilorennman. Pa3HOCTh MOTEHIMATIOB.
[IpOoBOOHUKM ¥ JUAJIEKTPUKKA B JIIEKTPOCTATUYECKOM Ioje. JludiekTpuueckas
POHUIIAEMOCTb.

DNeKTpoE€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa.
DHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

TexHHuueckMe yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE:  BJIEKTPOCKOI,
AIIEKTPOMETP,  DJIEKTPOCTATUYECKas  3allliTa, 3a3eMJIEHHE  3JIEKTPONpuOOpoOB,
KOHJICHCATOP, KOIMMPOBAJIbHBIN amlliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLININ IEUCTBUSA JIIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIEeKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJl.

[IpoBOOHUKH B DIEKTPOCTATUYECKOM MOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTU IIOCKOIO0 KOHAEHCATOpa OT IUIONIAJAM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTPUYECKUNA TOK. Y CIOBUS CYIIECTBOBAHUS IEKTPUUECKOTO TOKA. MICTOUHMKH
Toka. Cuna Toka. [I0CTOSHHBIN TOK.



Hanpspokenue. 3akon OMa 17151 y4acTKa LEHH.

DJIEKTPUYECKOE  COMPOTUBICHUE. Y IEIbHOE  COMPOTUBIICHHE  BEILECTBA.
[TocnenoBarenbHOE, TapalieIbHOE, CMEIIAHHOE COEIMHEHUE TPOBOIHUKOB.

Pabota BJIEKTPUUECKOTO TOKa. 3aKkoH Jxoyna—Jlenna. Mo1HOoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBIXKYIAs CUJIa U BHYTPEHHEE CONPOTHBJIEHUE MCTOYHHMKA TOKA. 3aKOH
OmMa ni71s1 IoTHOM (3aMKHYTOM) anekTpuueckoi nenu. KopoTkoe 3aMmbikaHue.

DJIEKTPOHHAs! MPOBOAUMOCTH TBEPIABIX METAIJIOB. 3aBUCUMOCThH COIMPOTUBIICHUS
METAIJIOB OT TemnepaTypbl. CBEpXIpOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMe. CBOKMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBomauku. CoOCTBEHHAS U MPUMECHAS MPOBOJAMMOCTD ITOTYTIPOBOTHUKOB.
CoiicTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYEeCKUd  TOK B pacTBOpax W pacijlaBaX  AJIEKTPOJMUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIH3.

DJIeKTpUYeCKU TOK B Ta3zax. CaMOCTOSATENIbHBIM U HECAMOCTOSATEIbHBIA pa3psl.
Monnus. [1nma3ma.

TexHuyeckre yCTpONCTBA U MPAKTUUYECKOE TPUMEHEHHE: aMIIEpMETP, BOJIBTMETD,
peocTar, ICTOYHUKHU TOKa, DJIEKTpOHATpeBaTENbHbIE PUOOPHI, JIEKTPOOCBETUTEIIHHBIC
npuOoOphl, TEPMOMETP  CONPOTHUBJICHMS, BaKyyMHBIM JHOJ, TEPMHUCTOPHI U
(boTOpE3UCTOPHI, MOTYPOBOJHUKOBBIN JIUO]], TaJbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBJICHUA UUIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIA TN TTONIEPEYHOTO CEUYEHUS M MaTepuaa.

CMelIaHHoe COeIMHEHUE MPOBOIHUKOB.

[Ipssmoe  u3MepeHue  dNEKTpoIBMXKyIIed cwibl. KopoTkoe  3amblkaHue
rajbBaHUYECKOTO PJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

NckpoBoit pa3psa U IpOBOJAUMOCTb BO3IyXaA.

OHOCTOPOHHSISI TPOBOJAUMOCTD JUO/A.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHne cMEmaHHoro COeIMHEHUSI PE3UCTOPOB.

N3MepeHne »AEKTPOABMKYIIEH CHJIBI WCTOYHMKA TOKA W €ro BHYTPEHHETO
CONIPOTUBJICHUS.

HaOmronenue anexTposusa.

MexknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHS B 10 Kacce OCyIIECTBISETCS C y4ETOM
COJICPKATEIIbHBIX MEXKIIPEAMETHBIX CBI3E€H C KypcaMu MaTEMaTUKU, OMOJIOTHH, XUMUU,
reorpaduu ¥ TEXHOJOTHUH.

Meowcnpeomemnvie nowsamusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO
MO3HAHUS: SIBJICHUE, HAYYHBIN (akT, runores3a, pusndeckas BeIUYNHA, 3aKOH, TEOPHS,
Ha0II0ICHUE, SKCTIEPUMEHT, MOICIIUPOBAHUE, MOJIETTh, H3MEPEHUE.



Mamemamuka: pellleHUe CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKIus, napadoina,
runep6oia, X rpapuKyd U CBOWCTBA, TPUTOHOMETPUUECKHE (QYHKIIMH: CHHYC, KOCHUHYC,
TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI U HUX
IPOEKIIMU Ha OCH KOOPJIMHAT, CII0KEHNUE BEKTOPOB.

buonoecua: mexanudeckoe IBIKEHHWE B KUBOM mnpupone, Auddysus, ocMmoc,
TEMJI000MEH KUBBIX OPraHu3MOB (BUIBI TEIUIONEpENayd, TEIUIOBOE PaBHOBECHE),
ANEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHHWE aTOMOB M MOJEKYJ, MOJb
BEIIIECTBA, MOJISIpHAsE Macca, TEIUIOBbIE CBOMCTBA TBEPJBIX TEJ, >KHAKOCTEM M Ta30B,
AIEKTPUYECKUE CBOMCTBA METAJNIOB, AJIEKTPOJIUTHYECKAs JUCCOLMAIINS, TaTbBaHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: MpeoOpa3oBaHUE JABWKEHUI C HCIOJb30BAHUEM MEXAHU3MOB, YUET
TPEHUsI B TEXHUKE, MOJALIMIHHUKYN, HCIOJb30BAHME 3aKOHA COXPAHEHUS HMITyJbCca B
TeXHUKe (pakera, BOJAOMET U Jpyrue), JBUraTrelb BHYTPEHHEIO CropaHus, MapoBas
TypOuHa, OBITOBOM  XOJOMWIHHUK, KOHIUIIMOHEDP, TEXHOJOTUU  MOJIYYCHUS
COBPEMEHHBIX MAaTEepUajoB, B TOM YHUCJIE€ HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH,
ANEKTPOCTATUYECKAs] 3allUTa, 3a3€MJICHUE SJIEKTPONPHUOOPOB, KCEPOKC, CTPYMHBIN
OPUHTEP, DJIEKTPOHArpeBaTeNbHbIE MPUOOPHI, DIIEKTPOOCBETUTENbHBIC MPUOOPHI,
raJibBaHUKA.

11 KUIACC

Pa3znen 4. DjaeKTpoAMHAMMKA

Tema 3. Maznummnoe none. IneKmpomazHUMHAA UHOYKUUA

IToctostHHbIE MarHuThl. B3auMoJelncTBHE IOCTOSHHBIX MAarHuTOB. MarHuTtHoe
nosne. Bektop MarHUTHOM WHAYKUMU. [IpyHOMIO Cynepno3uiuyu MarHUTHBIX IOJIEH.
JluHun MarHuTHOM WHAYKUMM. KapThHa JMHUMA MarHUTHOW WHAYKIUW  TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHoe moJie IpOBOJIHUKA ¢ TOKOM. KapTuHa JTUHMI WHIYKIMU MarHUTHOTO
noJisl UIMHHOTO TPSIMOTO MPOBOAHUKA M 3aMKHYTOTO KOJBLEBOTO ITPOBOJIHMKA,
KaTylKH ¢ TokoM. OnbIT Dpcrena. B3anmoielicTBue NpoBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIIpaBJICHUE.

Cuna Jlopenna, €€ MOIylb M HalpaBieHUE. [[BUKEHHE 3apsHKEHHOW YaCTHUIBI B
OJIHOPOJHOM MarHuTHOM nosie. Pabora cumnsl JlopeHnua.

SIBiieHME BIEKTPOMArHUTHOM WUHAYKIUU. [IOTOK BEKTOpa MAarHUTHOM WMHIYKLHUH.
DJIEKTPOJIBIXKYIIAs CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInKU Dapanes.

BuxpeBoe nsnexktpudeckoe 1oje. IJEKTPOABMXKYIIAs CUJIa MWHIYKIUA B
MIPOBOJIHUKE, JBIKYIIEMCS TTOCTYMATEIHLHO B OJTHOPOJAHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh.  SIBIEHHME  CAaMOMHAYKUMU.  ODJNEKTPOABUXKYIIAs  cuja
CaMOUHTYKIIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.



TexHUYecKre YCTpOWCTBA M MPAKTUUECKOE MPUMEHEHUE: MOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUTHI,  JJIEKTPOJBUTATENb,  YCKOPUTEIM  BJEMEHTApHBIX  YacCTHII,
WHAYKIHUOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUYM MHIYKIIMA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBIIeHME ATEKTPOMArHUTHON WHIYKIWH.

IIpaBuio Jlenna.

3aBUCUMOCTh 3JICKTPOJBIKYIIEH CHUJIIbBI HMHIYKIIMM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydyeHne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1enMCTBUS TOCTOSIHHOTO MarHuTa Ha paMKy € TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW UHIYKIIUH.

Paszpneu S. KoJsieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONE€OAHUSA

Konebarenbnas cucrema. CBOOOHBIE MEXaHUUYECKUE KosleOaHus. ['apMoHnyeckue
konebanus. [lepuon, yacrora, aMmuTyaa u ¢asza konedanuil. I[IpyKUHHBIA MasSTHHK.
MareMaTtuyeckuii MasiTHUK. YpaBHEHUE rapMoHHuYeckux kosiebanuid. IlpeBpaienue
SHEPrUM NMPU TAPMOHUYECKUX KOJIEOAHUSX.

KonebGarenbupiii  koHTYyp. CBOOOIHBIE DJIEKTPOMAarHUTHBIE KoOJieOaHUS B
UJCATbHOM  KOJIEOaTeIbHOM KOHType. AHAJOrusl MEXIYy MEXaHWYeCKUMHU U
ANIEKTPOMATrHUTHBIMU Kojebanusimu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTUU B
UJealbHOM KOJI€OATEIbHOM KOHTYDE.

[IpencraBnenre o 3aTyxaroluX KoyieOaHUsX. BBIHYXIEHHbIE MEXaHUYECKUE
kosiebanusi. Pezonanc. BoiHy X 1€HHbBIE 3JIEKTPOMAarHUTHbBIE KOJICOaHMUSL.

IIepemennsiil Tok. CHHYCOUIABHBIA IEPEMEHHBIA TOK. MOIIHOCTH TEPEMEHHOTO
TOKA. AMIUIMTYTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSIKEHUS.

Tpanchopmarop. IlpousBoacTBo, Tmepemadya U MOTPEOJICHHE AICKTPUUECKOM
SHEPIrUU. OKOJOTMYECKHE PHUCKH IPU MPOU3BOJACTBE AJEKTpo3Heprun. KynbTypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTIUH B IIOBCEIHEBHOM KU3HH.

TexHuueckre yCTpOUCTBA U MPAKTUYECKOE NPUMEHEHUE: DJIEKTPUUYECKUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JMHUH JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoyeOaTeNbHON CUCTeMBbl (NMPYXUHHBIA WU
MaTeMaTUYECKUI MASTHHK).

Habmronenue 3aryxaromumx KojieOaHUi.



UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE ANEKTPOMArHUTHBIE KOJIEOaHusI.

OcuusiorpaMMbl  (3aBUCHUMOCTH CHJIBI TOKa M HAIpPSOKEHUS OT BPEMEHM) MJis
AIIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3onanc mpu  mocCienoOBaTENbHOM — COCAMHEHWH  PE3UCTOpPA,  KATYIIKH
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TUHUYU AIEKTpOoNepeaauH.

Vuenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJTBIX KOJICOAHUM rpy3a HAa HUTH OT JJIUHBI
HUTH U MacChI Tpy3a.

UccnenoBanne mepeMEHHOr0 TOKa B LEMH M3 MOCIEAOBATEIBbHO COCAUHEHHBIX
KOHJICHCATOpa, KaTYyIIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

MexaHnueckue BOJIHBIL, yciaoBusa pacnpoctpanenus. Ilepuon. CkopocThb
pacripocTpaHeHuss W JyiMHa BoJiIHBL.  [lomepeuHble W MPOJOJIbHBIE  BOJIHBI.
WNuTtepdepenius u AuPppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS M3Iy4EHUSI BJIEKTPOMATHUTHBIX BOJH.
B3aumuas opuenrtanus BektopoB E, B, V B snexrpomarautHoi BosiHe. CBOICTBa
AJIEKTPOMArHUTHBIX BOJH: OTpa)XX€HUE, TMpeJoMJICHUEe, MoJspu3anus, Iudpaxuus,
unrepdepeniuss. CKOpocTh JIEKTPOMArHUTHBIX BOJIH.

[IIkana >SIEKTPOMArHUTHBIX BOJIH. lIpUMEHEHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUS. Pagnonokanusi.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckne yCTpoOWCTBA M NPAKTUUECKOE TMPUMEHEHHE: MY3bIKAJIbHBIC
UHCTPYMEHTHI, YIJIbTPA3BYKOBas [MArHOCTHUKA B TEXHUKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue U pacIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOIBHBIX BOJIH.

Kone6mromieecs Teo0 Kak UCTOYHHK 3BYKa.

HabGnronenue otpaxkeHus: U IpeOMIICHHUS] MEXaHHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HaOnronenue cBs3u TpPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYAOW U YaCTOTOM
KoJieOaHM.

UccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJH: OTpaX€HUE, MPETOMIICHUE,
noJigspu3anus, 1uppakuus, THTEpPepeHIus.

Tema 3. Onmuxa

I'eomerpruueckas ontuka. [IpssMonuHENHOE  pacnpocTpaHeHHWE CBE€Ta B
oaHOpoaHOM cpene. JIyu cBera. ToueyHbI HCTOYHUK CBETA.



Otpaxkenune cBeTa. 3akOoHbI OTpaxeHus cBeTa. [locTpoeHune u3z00pakeHHl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenne cBeta. 3aKOHBI MpeIOMJICHHsS cBeTa. AOCONIOTHBIN IOKa3aTelb
npenomiieHus. [lomHoe BHyTpeHHee oTpaxkeHue. llpenenpHbIi  yroa IMOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus ceeta. CioxHbIM coctaB Oesoro cBeta. LIBer.

Cobuparoniye u paccenBaromue JUH3bl. ToHKas n1uH3a. DOKYCHOE PacCTOSIHUE U
ONTUYEeCKass Cuia TOHKOW JHuH3bBL. [locTpoeHne wu300pakeHH B COOHMpaOIUX U
paccenBarOIMX JuH3ax. @opMyIia TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. MaTepdepennus cBera. KorepeHTHbIE MCTOYHUKHU. Y CIOBUS
HaOMIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(EPEHIIMOHHOW KapTUHE OT JABYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. udpakuuonHas pemérka. YcaoBue HaAOMIOJIEHUS TJIaBHBIX
MaKCHUMYMOB IPHU NaJeHUN MOHOXPOMAaTUYECKOTO CBETAa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuueckue YCTpOMCTBA MW  NPAKTUYECKOE NPUMEHEHWE: OYKH, JIyma,
doToarnmapaT, MPOCKIIMOHHBIA anmnapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAsI OITHKA,
nudpakiMOHHAs PEMIETKA, MOISPOU/IL.

Jlemoncmpayuu

[IpssMonuHEHOE  pacIpoCTpaHEHUE, OTPAKEHWE M  MPEJTOMIICHHE  CBETa.
OnTtuyeckue npudOpHI.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mozenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIA.

Habnronenue natepdepeHnu crera.

Habnronenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[Tonmy4yeHue cnekTpa ¢ MOMOUIBIO IPU3MBI.

[Tomy4yenue cnekTpa ¢ mOMONIbI0 AUGPAKIUOHHON PEMIETKH.

HaOnronenue nossipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3Mmepenue nokazaress npeioMIeHUs CTeKIa.

WccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

HaOmronenue aucnepcuu cBera.

12 kaacc
Pa3nen 6. OCHOBBI CIeHUAIBHON TEOPHH OTHOCHUTEILHOCTH
I'pannubl MPUMEHUMOCTH KJIACCUYECKOW MexaHuku. [locTymarel crienuanbHON
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJSI CKOPOCTHM CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.
OTHOCUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHHEe BPEMEHH U COKpAICHHUE
JUTMHBI.



9HCpFI/I}I U UMITYJIbC pGH}ITHBHCTCKOﬁ JaCTHUIIbI.

CBs3b Macchl C 3HEPrUEd U MMIYJbCOM PEISATUBUCTCKOM YaCTHUIIbL. DHEPrUs
ITOKOS.

Pasznes 7. KanToBas ¢pusuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®oronbl. Popmyna [Inanka cBsizu 3Hepruu GoTOHA C €ro0 YaCTOTON. DHEprus u
UMITYJIBC (DOTOHA.
OtkpeiTiie u uccienoBanue Goroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI

doroadpdekra. YpaBHenue OuHmTeHa I Qorodddexra. «KpacHas rpanuIay
doTordexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuyeckre yCTpoOHCTBA M MPAKTUYECKOE MpUMEHEHHe: (POTODIEMEHT,
dboToAaTUMK, COJTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®oT03(¢heKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelIHEro GpoTodddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Peszepdopma mo paccesHUIO o -YacCTHIL.
[Tnanerapuas monens atoma. [loctynatel bopa. U3nydenune u nornomnieHue GoToHOB
IIPU TIEPEXOAE aToMa C OJHOTO YPOBHS dHEpPruu Ha Apyroul. Buasl cnektpoB. CrekTp
YPOBHEM SHEPrUU aToMa BOJIOpPOAa.

BonHoBeie cBouctBa wactuil. Bosubl ne bpoiis. KopnyckynsipHO-BOJIHOBOM
Ty aJIN3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre yCcTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: CHEKTPAJIbHBIA aHaJu3
(cekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopna.

Onpenenenre IIMHBI BOJIHBI JIa3epa.

HaOnronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Hab6nronenue nmuuaeituyaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEePUMEHThI, JOKA3bIBAIOIIME CIOXKHOCTh CTpoeHHS siapa. OTKpbITHE
paanoaktuBHOCTH. OmbiTel Pesepdopma mo ompeneneHuto coctaBa pagroaKTUBHOTO

n3nydenns. CBoicTBa anb(a-, 6eTa-, raMmma-usiydeHus. BiusHue pagnoakTHBHOCTH Ha
YKHABBIE OPTAHU3MBI.



OtkpbiTue mNpoTOHA W HeWTpoHa. Hykinonnas Mopens sapa ['eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Tomnsl.

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacman. ['amma-usznydeHue.
3aKOH paguOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B siipe. SnepHbie cuibl. JledekT macchl sipa.

SnepHble peaknuu. JleneHue u CUHTE3 1ep.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEPCIEKTUBHI SAEPHON
SHEPreTUKHU. DKOJIOTUYECKUE ACIIEKTHI IAEPHOU SHEPTETUKHU.

OneMeHTapHble YaCcTULBl. OTKPBITHE IO3UTPOHA.

MeTopl HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaamMeHTaNbHbIe B3auMOeicTBH. EQMHCTBO (n3nueckoil KapTUHBI MHpa.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHUE: J03UMETP, Kamepa
Bunscona, simepHsblil peaktop, aToMHasi 6om0a.

Jlemoncmpayuu

Cu€TurK NOHU3HPYIOIINX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopivie pabomut

HccnenoBanue TpeKOB YacTUll (IO TOTOBBIM (OoTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIUKH

Ortanbl pa3BUTHS acCTPOHOMMH. lIpukiiamHO€ W MHMPOBO33PEHUYECKOE 3HAYCHHE
aCTPOHOMMH.

Bun 3Bé3gHoro Heba. Cos3Be3nus, spkue 3BE3IbI, IJIAHETHl, UX BHUAUMOE
JIBHYKEHUE.

ConHeuHas cucrema.

Comnnue. ConHeuHast akTUBHOCTh. MicTounuK 3Heprun ConHIa U 3BE31. 3BE3ABL, UX
OCHOBHBIE XapaKTEPUCTHUKU. J[narpamma «CIeKTpaJIbHbBIN KJIACC — CBETUMOCTBY. 3BE3/1bI
IJIABHOW IOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIsl 3BE3[
[JIABHOM  TIOCJIEIOBATENbHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE
IIPEACTABIICHHS O MPOUCXO0KAECHUH U 3BOMOINK CONHIA U 3BE3N1. DTanbl )KU3HU 3BE3.

Mnineunsii Ilyte — Hama I'amaktuka. Ilonoxkenne wm nBuxenue ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoranaktuku m kBasapbl. UEpHBIE IBIPHI B slpax
TJIaKTHUK.

Bcenennas. Pacmiupenne Bceenennoit. 3akon Xa0O06sa. PazOeranue rajaakTHK.
Teopus bonapmoro B3psiBa. PenmMkToBOE H3MyUYeHHE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepewménnpie npo6ieMbl aCTPOHOMUH.

Vuenuueckue nabarooenus

HaOmnronenuss HEBOOPY)KEHHBIM TIJ1a30M C HUCIIOJIb30BAaHUEM KOMIIBIOTEPHBIX
NPUIOKEHUH ISl ONpeeeHUs MOJIOXKEHUSI HEOECHBIX OOBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CeBEpHOro NMOoJIyIIapys U ApKHUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianer, Maeunoro IlyTtu.

O6o0maromniee NOBTOPEHUE



Ponb ¢pu3uku 1 acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTMYECKON, COLIUATBHON U
ATUYECKON cepax NesTEIbHOCTH 4YelIOBEKa, POJb U MECTO (DM3HKH M aCTPOHOMHU B
COBPEMEHHOW Hay4YHOW KapTWHE MHpa, Pojb (HU3MUECKON Teopuu B (HOPMUPOBAHUU
IOpEICTaBICHUN O (PU3MUECKON KapTHUHE MHpa, MECTO (PU3MYECKOW KapTUHBI MHpa B
o0LIeM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABICHUI O IPUPOJIE.

MexnpeaMeTHbIE CBS3H

Nzyuenne kypca pusuku 6a30Boro ypoBHs B 12 Kki1acce OCyIIECTBISETCS C YIETOM
COJIepKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMy MaTeMaTUKU, OMOJIOTUH, XUMHUH,
reorpauu U TEXHOJIOTUHU.

Mesicnpeomemnvle  nowsimus, CBSI3aHHbIE C HW3YYEHHEM METOAOB HAay4YHOIO
MO3HAHUS: SBJICHHUE, HAYYHBIH (PakT, rumoresa, (pu3nueckas BEITUYMHA, 3aKOH, TEOPHS,
HaOII0ICHUE, SKCIIEPUMEHT, MOAECIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHUE CUCTEMbl YpaBHEHUI, TPUTOHOMETPHUUECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TaHI'€HC, KOTaHI€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO,
BEKTOpPbl M HMX MPOEKIWH HAa OCH KOOPAMHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOJHBIC
AJIEMEHTApHBIX (PYHKUIUN, IPU3HAKU TOJI00MS TPEYrOJbHUKOB, OMPEAEIICHNE II0IIAIu
IJIOCKUX QUryp u 00bEMa Tel.

buonocus: anexTpuyeckue SBICHUS B )KUBOM PUPOJIE, KOIeOaTEIbHbIE ABHKEHUS
B )KUBOM IPUPOJE, ONTUUYECKUE SBJICHHUS B >KMBOM NpPUpOJE, ACHCTBUE pajvald Ha
KUBBIC OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsA CTPYKTypa TBEPIBIX Tel,
MEXaHU3Mbl 00pa30BaHUsl KPUCTAIMYECKON PEIIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TOJIOCA 3€MIIM, 3aJ€KU MAarHUTHBIX pyl, (HOTOCHEMKA
36MHOMU ITOBEPXHOCTH, IIPEICKA3aHNE 3€MIIETPSICEHU.

Texnonoeus:  JMHUM  DJEKTPOIIEpeNad, TEHEpAaTop MEPEMEHHOIO  TOKAa,
ANEKTPOJBUTATENb, MHAYKIIMOHHAS NI€Ub, paJiap, paIUONPUEMHHK, TEIEBU30D, AaHTEHHA,
tenedon, CBY-meub, MNPOEKIIMOHHBIN amnmapar, BOJOKOHHAs ONTHKA, COJIHEUHAs
Oarapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nMka» HA YPOBHE CpEAHETO OOIIEeTo
obOpazoBaHusi (0a30BbIi YpPOBEHb) JOJDKHO OOECHEYUTh JOCTHKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JINMHHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pe3yJbTaThl OCBOCHHUS Yy4ueOHOTO mpeameTa «®Du3UKay HTOJKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYalOIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH TMO3MIIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALINH, MTO3UTUBHBIX BHYTPEHHUX yOXKICHUH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM [IEHHOCTSIM POCCUHUCKOTO OOIIECTBA, paclIupeHUe KU3HEHHOTO OIbITa



U OIbITa [JEATEJbHOCTH B TMPOLIECCE peald3allid OCHOBHBIX  HaIpaBJICHHIM
BOCITUTATEIILHOW IEATETLHOCTH, B TOM YHCJI€ B YACTH:

1) rpamaaHCcKOro BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMK OOydYaroumerocs Kak akTHUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJAUIMOHHBIX  OOIIEYENIOBEYECKUX  T'YMAHHCTHUECKHMX |
JIEMOKPATHIECKUX IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSATEIBHOCTh B HWHTEpPECax TPakIaHCKOTO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

yMEHHUE B3aMMOJIEWCTBOBATh C COIMAIBLHBIMU UHCTUTYTAMU B COOTBETCTBUU C UX
GYHKIIUSIMY 1 Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOU IEATEITLHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPaskIaHCKOW UJEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUAM
POCCUNCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKHU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0O U TPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSICh HAa MOpPAJIbHO-HPAaBCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
NESTEeIIbHOCTU YYEHOTO;

OCO3HaHWE JINYHOTO BKJIaJa B IOCTPOSCHUE YCTOMUMUBOTO OyayIIEro;

4) 3¢TeTHYECKOT0 BOCIIMTAHHSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYash SCTETUKY HAyYHOTO TBOPYECTBA,
MPUCYLIEro (PU3NYECKOI HAYKE;

5) TpyA0BOr0 BOCIIUTAHUSI:

WHTEpEC K pasnudHbIM chepaM mpodhecCHOHATBHOU ACATEIHPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOW M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOP OymyIiei
npodeccun u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIIAHBL;

TOTOBHOCTh M CIHOCOOHOCTH K OOpa3OBaHUI0O U CaMOOOPa30BaHUIO B 00JacTH
(GHU3UKN HA IPOTSHKEHUN BCECH KU3HH,

6) 3K0JIOrNYecKOro BOCIIMTAHUS

c(OpPMHUPOBAHHOCTh  JKOJOTUYECKOMW  KYJIBTYpbl, OCO3HaHHE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX TIPOOIIeM;

IUIAHUPOBAHUE M OCYILIECTBJIEHHUE JECUCTBUUA B OKPYXKAKOIIEH Cpelle HAa OCHOBE
3HAHMU eI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA,

paCHIMpPEHUE OTbITA JEATETLHOCTH AKOJIOTHYECKON HAMpaBIEHHOCTH HAa OCHOBE
MMEIOITUXCS 3HAHUM 110 (hHU3HUKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUs (PU3HUECKOIN HAYKH;



OCO3HAaHHUEC IICHHOCTHU Hay‘IHOﬁ ACATCIIbHOCTH, TOTOBHOCTL B IMPOLCCCE U3YUCHUA
(bI/IBI/IKI/I OCYHICCTBIIATD IMPOCKTHYIO u HCCJICA0BATCIILCKYIO ACATCIBbHOCTD
HMHINBUAYAJIbHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHBIE YUeOHbIE 1eiliCTBUSA
Ba3oBble Jiornyeckue AecTBHA:

CaMOCTOSTEIIEHO (OPMYIUPOBATh M aKTyaIM3UPOBATH MPOOJIEMY, paccMaTPUBATh
€€ BCECTOPOHHE;

OmpeneNnsaTh UEeNH JIeITeIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUU UX
JOCTHXKEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPACCMATPUBAEMBIX (PH3MUECKUX
SIBJICHUSIX;

pa3pabaTheiBaTh IUIaH pEHICHUS NPOOJEeMBI C YYETOM aHaidM3a HWMEIONIUXCS
MaTepHAIbHBIX U HEMAaTEpUATIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCSTEIBHOCTb, OIICHHUBATH COOTBETCTBHE PE3YJIHTATOB
IIEJISIM, OIICHHBATh PUCKH TIOCIICACTBUN ACATEIBHOCTH;

KOOPJIWHUPOBATh M BHITIOJNHATH PabOTy B YCIOBHSAX pPEaJbHOTO, BUPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUH >KU3HEHHBIX MTPOOJIEM.

ba3zoBble ucciaeaoBare/bCKue 1eiCTBUA:

BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH TOHATHSAMH M METOJIAMH
(u3nuecKol HayKH;

BJIQJICTh HAaBbIKAMU Y4Y€OHO-MCCIIEAOBATENLCKOW M TMPOEKTHON JESTEIHHOCTU B
o0nacTu (PU3UKH, CIOCOOHOCTHIO W TOTOBHOCTHIO K CaMOCTOATEIBHOMY TOHUCKY
METOJOB pelIeHUs 3amad  (U3NYECKOTO COACPKAHUSA, MPUMEHEHUIO Pa3TUIHBIX
METO/IOB ITO3HAHWS;

BJIQJCTh BHUAAMH JICATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaliU, TPEoOPa30BAHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYaIMsIX,
B TOM YHCJIE TIPHU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIISATH IPUIMHHO-CICACTBEHHBIC CBSA3H M aKTyaJIM3UPOBATH 3a71a4y, BEIABUTATH
TUTOTE3y €€ pelieHus, HaX0IUTh apIYMEHTHI JIsl JOKa3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIICHUS,;

aHATM3UPOBATh TOJYUYCHHBIE B XOJIC PEIICHMS 3a7a4d Pe3yibTaThl, KPUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTb U  (GOPMYJIHPOBATH COOCTBEHHBIE 3a/laud B  00Opa3oBaTEIbHOU
JEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3HKH;

JlaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTHh 3HAHUS 10 (QU3MKE B  TMPAKTHYECKYI0  0O0JacTh
KU3HEICATCIIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIE UJICH, NIPEJIaraTh OpUTHHAIBHBIC TTOAXO/IBI U PEIICHHUS,



CTaBUTb MPOOJIEMBI U 3a/1a4UH, AOMYCKAIOIINE allbTEPHATUBHBIE PELICHUSI.
PadoTa ¢ nngopmanueii:

BIIQJICTh HAaBBIKAMHU TOJy4YeHUs WHGOpPMAIMU (PU3NYECKOTO COMASpKAHUS U3
UCTOYHUKOB pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYUIECTBISATh TIOMCK, AaHaJu3,
CUCTEMATU3AllMI0 M HUHTEpIpeTaluio WHGOpPMAIMU pa3IUYHbIX BUJIOB U (Qopm
Ipe/ICTaBIICHNUS,

OIICHUBATh JOCTOBEPHOCTHh HH(POPMAITUH;

HCITOJIh30BaTh CPe/CTBA MHGOPMAIIMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH B
pEIIeHUM KOTHUTHBHBIX, KOMMYHHMKATUBHBIX U  OpraHM3allMOHHBIX 3a/ady C
coOnro/lecHieM  TpeOOBaHH  PPrOHOMHUKH, TEXHHUKH O€30MacHOCTH, TUTHEHBI,
pecypcocOepekeHurs, TMPaBOBBIX M OTUYECKUX HOPM, HOpPM HWH(MOPMAIIMOHHON
0e30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJEPXKAHUSA B PA3IUYHBIX (opMaTax ¢ yuETOM
Ha3HaueHUs HMHQOpPMAIMKM W TEJIEBOM ayauTOpuUH, BBHIOUpAs ONTUMAIBbHYIO (opmy
IPE/ICTAaBIICHUS U BU3yaJlU3aliu.

KoMMyHMKaTHBHBIC YHHMBEpPCAJIbHBbIE Yy4eOHbIe JeHCTBUS:

OCYIIECTBJIATH OOIIIEHNE HA YPOKaxX (PU3UKHU U BO BHE-YPOUHOU €SI TEIIbHOCTH;

pacro3HaBaTh NPEANOChUIKA KOHMIUKTHBIX CUTYallUd U CMATYATh KOH(DIIUKTHI;

pPa3BEPHYTO M JIOTUYHO U3JIaraTb CBOKO TOYKY 3PEHHS C HCIOJb30BAHUEM
SI3BIKOBBIX CPEJCTB;

IIOHUMaTh U HCHOJIb30BaTh IPEUMYLIECTBA KOMAHIHOW W WHIAUBUAYAIBHON
paboTHI;

BBIOMpATh TEMAaTUKy M METOJAbl COBMECTHBIX JCHCTBHM C Yy4€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

IIPUHUMATh LEJIU COBMECTHOMN AEATEIbHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH
JNEUCTBUSL MO €€ IOOCTHKEHHUIO: COCTAaBJIITh IUUIAH JCHUCTBUW, PACIPENENSTh POJIA C
y4€TOM MHEHUN YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa W KaXJOr0 y4acTHUKA KOMAaHIbl B OOIIMIA
pe3yJabTar Mo pa3padOTaHHBIM KPUTEPUSIM;

peajaraTb HOBbIE IMPOEKThI, OLEHHMBAaTh MJAEH C TO3ULUUMUA HOBHU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBJISITH TTO3UTUBHOE CTPATETUUECKOE MOBEACHUE B PA3JUYHBIX CUTYaALUSX,
MPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHUBHBIM.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBIIATh IMO3HABATENbHYIO JE€ATEIbHOCTh B 00JacTH
(U3UKK U aCTPOHOMUU, BBISBIIATH MPOOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC
3a7a4u;

CaMOCTOSITEJIBHO COCTABJISITH IUIAH PEIIEHUs PACUETHBIX M KAYECTBEHHBIX 3aj1ad4,
IJIaH BBITIOJHEHUS TMPAKTAYECKOW padoThl C Yy4€TOM HMMEIOIIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;



JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

pacmMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIITOYTCHHI;

JenaTh  OCO3HAaHHBIA  BBIOOpP, apryMEHTHpOBaTh ero, OpaTb Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBATh (DOPMUPOBAHUIO U MPOSIBICHUIO APYIUIIMU B 00MacTH (PU3MKH,
MTOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB IIEIISIM;

BIIQJICTh HABBIKAMHU TIO3HABATEIHHOW pedICKCHH KaK OCO3HAHHS COBEPIIACMBIX
JEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

WCIIONB30BaTh NPUEMBI pedIIEeKCUU Jisi OIEHKH CHUTYallMd, BbIOOpa BEPHOTO
pelieHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHHUS 110 UX CHIKEHHUIO;

MpUHUMATh MOTHBBI M apTyMEHTBHl JPYTHX TPH aHAJIU3e PE3yJIbTaTOB
NeATEIIbHOCTH;

PUHUMATh ce0sl, MIOHWMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

OpUHUMATh MOTHBBI M apryMEHTBl JPYrMX T@PU aHAIW3€ PE3YJIbTaTOB
NEATEIIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JAPYrUX HA OLIUOKH.

B mnporiecce AOCTMXKEHUSI JTUYHOCTHBIX PE3YyJbTaTOB OCBOEHHUS MPOrpPaMMBI IO
dbu3uke I ypoBHSA  cpemHero  oOmero  oOpa3oBaHHMS Y OOy4YarONIUXCS
COBEPIIECHCTBYETCS AMOITMOHAJIbHBIN UHTEJIEKT, MpeAnoararonmii
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHAJIBHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHOM YMOIIMOHAIBHOU chephl, ObITH
yYBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTH 3a CBOE MOBEJICHUE, CIIOCOOHOCTh Al TUPOBATHCS K AMOIIMOHAIbHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIONIEH CTPEMJICHHE K JOCTHKEHHUIO IENd U
ycrexy, ONTUMH3M, HWHHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaThH MCXOJs U3 CBOUX
BO3MO>KHOCTEH;

AMIIATUHU, BKJIKOYAIOUIEH CIOCOOHOCTh IMOHUMATh SMOILMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHHUIO;

COIMAJIBHBIX HABBIKOB, BKIIOUAIOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIIEHHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, TIPOSIBIISATh MHTEPEC U pa3peiaTb KOHMIUKTHI.



INPEJIMETHBIE PE3YJIBTATHBI

K xonmy oOydenus B 10 kjacce mpeamMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCSI YMEHUH:

JEMOHCTPUPOBATh HA TPUMEpPAX poJib W MecTo GU3NKM B (opMUpOBaHUH
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TE€XHOJIOTUH, B MPAKTUYECKOU IE€SATEIbHOCTH JIIOJICH;

YUYUTBIBATh  TPaHUIBI MPUMEHEHHUS  H3YUYCHHBIX  (PU3MUECKUX  MOJCICH:
MaTtepualibHasi TOYKa, MHEpIHUaJbHAs CHUCTEMa OTCYETa, abCOJIOTHO TBEPAOE TETO,
WJICAUTbHBIA Ta3, MOAEIW CTPOCHHS Ta30B, XUJKOCTEW W TBEPIABIX TEJ, TOUYCYHBIN
AIEKTPUYECKUH 3apsij] PU PeIICHHH (PU3NUECKHUX 3a]1a4;

pacrio3HaBaTh (GU3MYECKHUE SIBJICHUS (IPOIECCh) M OOBACHITH WX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJEKYJSIPHO-KMHETUUYECKOM TEOpPUM CTPOCHMS BEIIECTBA U
ANEKTPOAUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPAMOJMHEHHOE IBUKECHHUE,
CBOOO/IHOE TaJICHUE TEJ, JBM)KCHUE O OKPYKHOCTH, UHEPIIMS, B3aUMOJICUCTBUE TE,
nuddy3us, OpOYHOBCKOE JIBHKEHHE, CTPOCHHE KUJIKOCTEH M TBEPJBIX TEJl, U3MEHEHNE
o0béMa Ted TpH HarpeBaHMM (OXJaXJICHUH), TEIJIOBOE pPaBHOBECHE, HCIIapeHue,
KOHJICHCAIIMS, IUIABJICHUE, KPUCTAUIM3allus, KHUIIEHWE, BJIAXXHOCTh BO3/YyXa,
MOBBIIIIEHUE JIaBJICHUSI ra3a MpPU €ro HarpeBaHUMU B 3aKPBITOM COCYJE, CBSI3b MEXIY
MapamMeTpaMu COCTOSIHUS Ta3a B HM30MIPOIECCAaX, AEKTPU3ALMUSI TEJ, B3aUMOACHCTBUE
3apsiJIoB;

ONHUCBHIBATh MEXAaHHMYECKOE JBWIKCHHE, HCIOb3Yys (U3UYCCKUE BEIUYHHBI:
KOOpJIMHATa, MyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUila, UMITYJIbC
Tena, KUHETHUYECKas DSHEpPrusi, MOTCHIMaJdbHAs »SHEPrus, MeXaHuueckas padora,
MEXaHMUYECKas MOIIHOCTh; IPU OMUCAHUM MPABUIIBHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOb3YEMBIX BEJIMYMH, HX OOO3HAUCHUS W CAWHUIIBI, HAXOAUTh (HOPMYJIBI,
CBSI3BIBAIOITNE JAHHYIO (PU3HYECKYIO BEIMUYMHY C JIPYTUMH BETUINHAMH,

OTUCHIBATh U3YyUYCHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHUS, UCIIOIb3YSI
dbu3uYecKre BEIMUUHBL: JJABJICHUE ra3a, TeMIepaTypa, CpeIHssl KUHETUYEeCKasi SHePTrus
XA0TUYECKOTO  JIBUXKCHHUSI MOJICKYJ, CpPEIHEKBAaJApaTUYHAs CKOPOCTh  MOJICKYII,
KOJIMYECTBO TEIUJIOTHI, BHYTPEHHSS dHEprus, padbora raza, K03 UIMEHT MOJIE3HOTO
JEeUCTBUSL TEIJIOBOTO JBUTATEJISl; MPHU OMKMCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKUIN
CMBICJT UCTIOJIb3YEMbIX BEJIWYUH, UX OOO3HAYEHUS M €IUHUIIbI, HAXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BEJIMYNHAM;

ONKCHIBATh M3YYEHHBIC JJICKTPUUYECKHE CBOMCTBA BEIIECTBA M DJECKTPUUYECKHUE
sBJICHUS (TIPOIIECCHI), HMCHOJB3YySd (U3MYECKUE BEIMYUHBL: JJICKTPUUYCCKUN 3apsi,
AJIEKTPUUYECKOE T0JIe, HANIPSKEHHOCTD MOJIsA, MOTEHIMAJ, PA3HOCTh MOTEHIIMANIOB; MPH
OTMMCAaHUU TPABUIBLHO TPAKTOBATH (PU3MYECKUM CMBICI HCIOJB3YEMBIX BEJIMYMH, HX
0003HauEHUS W CAWHUIIBI, YKa3bIBaTh (JOPMYJIbI, CBSI3BIBAIONINE JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMU BEIIMUUHAMU;

aHAIM3UPOBaTh (PU3WYECKHE TIPOIECCHl W SBJICHHS, WCIONB3YS (PU3MUECKHE
3aKOHBI ¥ TIPUHIIUIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akons1 HetoToHa, 3akoH
COXpAaHECHHUS MEXaHWYECKOW HSHEpPruu, 3aKOH COXPAHCHHUS WMITYJIbCa, MPUHIUII
CyHEepHO3ULIMK CWJI, TPUHIMI PAaBHOMNPABUS HWHEPUUAIBHBIX CHCTEM OTCUETA,



MOJIEKYJIIPHO-KUHETUYECKYK0 TEOPUIO CTPOEHUs BELIECTBA, I'a30BbIC 3aKOHBI, CBA3b
CpeIHE KWHETUYECKOM SHEPIHMH TEIUIOBOIO JIBMXKEHHMSI MOJIEKYJT € aOCOMIOTHOMN
TEMIIEpaTypOil, MEPBbI 3aKOH TEPMOJMHAMMKHU, 3aKOH COXPAHEHMS BJIEKTPUUYECKOTO
3apsaa, 3akoH KyioHa, pu 3TOM pa3iauyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYECKOE BbIPAXKEHUE U YCIOBUS (IpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC NPUHIUIBI JACUCTBUS MallUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyarh YCIOBUS UX OE€30MacHOrO HCIOJB30BaHUS B MOBCEIHEBHOMN
KU3HH;

BBINOJIHATH HKCIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3UUYECKUX SIBJICHUM U MPOLIECCOB
C HCIIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX WM3MEPEHUM, MPU 3TOM (OPMYJIUPOBATH
npobsieMy/3aauy M THUIOTE3y YYEOHOTrO HSKCIEepUMEHTa, coOupaTh YCTaHOBKY U3
MPEJIOKEHHOT0 000PYAOBaHUS, TPOBOJAUTH OMBIT H (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITH MPSIMbIE U KOCBEHHBIE U3MEPEHUS PUBNUYECKUX BEIUYUH, TIPU STOM
BbIOMpaTh ONTUMANbHBIA CHOCOO M3MEPEHHS U HCIOJIb30BATh H3BECTHBIE METO[bI
OLICHKHU IOTPEIIHOCTEN U3MEPEHNN;

HCCJIEI0BATh 3aBUCUMOCTH MEXAY (PU3MYECKUMHU BEIMYMHAMU C UCIOJb30BaHUEM
MPSAMBIX U3MEPEHUM, IPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATH PE3YIIHTATHI
NOJyYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIWYUH B BUJAE TaOIMIl M IpadUKOB, J1€1aTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEI0BAHNUS;

coOmoaarh npasBuiia O0€30MaCHOTO TpyAa HpH IPOBEACHUM HCCIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpPUMEHTa, Yy4eOHO-HCCIIENOBATEIbCKO ©  NPOEKTHOU
NEATENBbHOCTH C HCIOJIb30BAHUEM HW3MEPHUTENBHBIX YCTPOWCTB U J1abOpPaTOPHOro
000py10BaHUS;

pemarh pacy€THBIE 3a/1a4d C SBHO 3a/1aHHOM (PU3MUECKON MOJEINbIO, UCIOJB3YS
(¢u3nuecKkrue 3aKOHbl W TMPUHLUIIBI, HA OCHOBE aHalM3a YCJIOBHUS 3a/aud BbIOHWpaTh
(U3HUECKYI0 MOJEIb, BBIACHATh (PU3NYECKUE BEIMYHUHBI U (POPMYJIbI, HEOOXOAUMbBIE
TSl €€ pelieHus, TPOBOJUTh PACUEThI M OLIEHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAUCHUS
(bU3UYCCKON BEIIMUUHBL;

pemiaTh Ka4yeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMYECKH HENPOTHUBOPEUUBYIO
LEMOYKY PACCYXIACHUU C ONOpOd HAa M3YYCHHbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIOJb30BaTh MpPU PELIEHUH Y4YEOHBIX 3aJad COBPEMEHHbIE MH()OpPMAIOHHBIE
TEXHOJIOTUHA JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALMU U IPEACTaBICHUS
y4eOHOM ¢ HAy4HO-TIOMYJSpHOW WH(OOpPMAIUMK, TMOJIYYEHHOW W3  Pa3IMYHBIX
MCTOYHUKOB, KPUTHUECKHN aHAJIU3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OPUBOAUTH TPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOILIECCOB OKPYKAIOIIEI0 MUPA, B Pa3BUTHE TEXHUKHU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B TMOBCEAHEBHOM KU3HM IS
oOecrieueHnss 0€30MAaCHOCTU TMpU OOpalieHuu ¢ MNpudopaMd M TEXHUYECKUMHU
yCTpOMCTBaMH, HAJIsi COXpPAHEHHs 3/I0pPOBbS U COOJIOACHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpeJIE;



paboTath B IPyMIE C BHIMOJHEHUEM PA3IUUYHBIX COIUATBHBIX POJIEH, TUIAHUPOBATH
paboTy Tpymmbl, palUOHAJIBHO paCHpelNessTh O00S3aHHOCTH U IUJIAHUPOBAThH
NEeATENbHOCTh B HECTAHJIAPTHBIX CUTYyAaIUsAX, aIEKBATHO OLEHMUBATH BKJIAJ Ka)J0ro W3
YYaCTHUKOB TPYMIIbI B PEIICHUE pacCMaTPpUBAEMON TPOOIEMBI.

K koniy oOyuenuss B 11 ki1acce npeamMeTHbIe pe3yibTaThl HA 0a30BOM YpPOBHE
JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpHUMEpax poidb U MecTo (GU3MKH B (QOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TMPAKTUYECKOM [EATEIBHOCTH JIIOJIEH, ILENOCTHOCTh U E€IUHCTBO
(bu3nUecKoil KapTUHBI MUPA;

YUHUTBIBATh TPAHMIIBI IPUMEHEHUS! MU3YYEHHBIX (DU3NYECKUX MOJENEH: TOYEUHBIN
ANEKTPUYECKUH 3apsij, Jy4 CBETa, TOUYEUHbI UCTOYHUK CBETA, SAEpPHAsi MOJEIb aTOMa,
HYKJIOHHAs! MOJIEJIb aTOMHOTO Si7[pa MPH pelieHnu GU3MIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUECKHE SBJICHUS (IIPOLIECCHI) U OOBSICHATH HMX Ha OCHOBE
3aKOHOB 3JIEKTPOJAMHAMUKM U KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aMMOJCHCTBUE
MarHuTOB, JEKTPOMATrHUTHAS UHAYKIUS, JEHCTBUE MArHUTHOIO TOJI HA MMPOBOJIHUK C
TOKOM ¥  JIBIDKYIIMICS  3apsifi, DJJCKTPOMArHUTHbIE KOJI€OAaHHWS U BOJIHBI,
OPSMOJIMHENHOE PacHpOCTPaHEHUE CBETA, OTPaKEHUE, NMPEIOMIICHUE, UHTEp(EpPEHIINS,
IUPPaKIUs W TOJSIpU3alldsg CBETa, AUCIEpCcHsl cBeTa, (oTorneKTpudeckuil 3¢pdexT
(boToaddexT), cBeToBOE AaBiEHWE, BO3HUKHOBEHUE JIMHEHYATOTO CIEKTpa aroMa
BOJIOPO/1a, €CTECTBEHHAS] U UCKYCCTBEHHAs! PaIMOAKTUBHOCTD;

ONUCHIBATh M3yYEHHBIE CBOMCTBA BeEIIECTBA (RJIIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKHUE, DJIEKTPUUECKYIO0 MPOBOJUMOCTb PA3IMYHBIX CPEll) U 3JIEKTPOMArHUTHBIE
ABJICHUS! (MPOLECCHI), UCTIONB3Ys (PU3UUECKUE BEIMUMHBI: DJIEKTPUUECKUN 3apsij, cujia
TOKa, OJJIEKTPUUECKOE HAIpsHKEHUE, JIIEKTPUUECKOE CONPOTUBIICEHHUE, Pa3HOCTh
MOTEHIMAJIOB, AJEKTPOJABMXKYIAS CHia, paboTa TOKA, MHAYKIMS MAarHUTHOTO MOJS,
cuna Ammnepa, cuia JlopeHnia, UHIYKTUBHOCTh KaTYLIKH, SHEPTUs 3JIEKTPHUUYECKOTO U
MarHuTHOTO IOJIEH, MEPUOJ U YacTOTa KosiebaHUil B KoseOaTeIbHOM KOHTYpE, 3apsal U
CHUJa TOKa B MPOLECCE TapMOHMYECKUX 3JIEKTPOMATHUTHBIX KoJjeOaHuil, (hoKycHoe
paccTOSIHUE W ONTUYECKas CHJIa JIMH3bl, [PU ONUCAHWUU MPABHIBHO TPAKTOBAThH
(bu3HUECKUI CMBICIT UCTIONB3YEMBIX BEITUYHMH, UX 0003HAYCHUS U €AUHUIIBI, YKa3bIBATh
(opMyJibl, CBA3BIBAIOIINE JAHHYIO (PM3UUYECKYIO BEIMUUHY C APYTMMU BEJIMUYUHAMU;

aHAJIM3UPOBaTh (PU3MUECKHE TPOLECChl M SBJICHUS, HUCHOIb3Ys (U3nUecKue
3aKOHBl W TPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJEIOBATEILHOTO M MapajuieIbHOTO
COCIMHECHUS TNPOBOJHMUKOB, 3akOoH JDxoyns—JleHua, 3akOH DJIEKTPOMAarHUTHOU
WHIYKUWW, 3aKOH MPSMOJIMHENHOrO paclpOCTPAHEHHsI CBETA, 3aKOHBlI OTPAXEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DWHINTEWHA 1715 hoTod(PdeKTa, 3aK0H
COXpaHEHUsI DHEPrMM, 3aKOH COXPAHEHHMS  UMITYJIbCAa, 3aKOH  COXPAHEHMS
ANEKTPUYECKOTO 3aps/a, 3aKOH COXPAHEHUSI MAaCCOBOIO YMCa, MOCTynaTel bopa, 3aKoH
PaZMoOaKTUBHOTO pacnaja, Ipyu 3TOM pa3inyaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA, €T0
MaTeMaTHYeCKOe BhIPAXKEHHUE U YCIOBHS (TpaHUIlbl, 00JaCTH) IPUMEHUMOCTH;



OIpEAEIATh HAIPaBJIEHUE BEKTOpa MHAYKLHUU MarHUTHOIO IOJIA MPOBOJHUKA C
TOKOM, CHJIbl AMniepa u cuiisl JIopeHua;

CTPOUTHh M OIHUCHIBATh M300pa)KEHUE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBINOJIHATH HKCIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3UUYECKUX SIBJICHUM U MPOLIECCOB
C HCIIOJIb30BAHHUEM MPSMBIX M KOCBEHHBIX W3MEpPEHHUM: NpU 3TOM (OPMYJIHPOBATH
npobOyieMy/3aauy M THUIOTE3y YYEOHOTrO HSKCIEepUMEHTa, coOupaTh YCTaHOBKY U3
MPEJIOKEHHOT0 000PYAOBaHUS, TPOBOAUTH OMBIT H (POPMYITHPOBATH BHIBOIBL;

OCYILECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHNS (PU3NYECKUX BEJIIMYUH, IPU ITOM
BbIOMpaTh ONTUMANbHBI CHOCOO M3MEPEHUS U HCIOJIb30BATh H3BECTHBIE METO[bI
OLICHKH MOTPELIHOCTEN U3MEPEHU;

WCCJIEIOBaTh 3aBUCHUMOCTH (PU3UYECKUX BEJIUYUH C HCIOJIH30BAHUEM MPSIMBIX
M3MEpPEHUIl: TpHU O5TOM KOHCTPYMPOBAaTh YCTAHOBKY, (UKCHUPOBATh PE3yIbTaThl
HOJyYEHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUJAE TaOIMIl M IpadUKOB, J€1aTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0BAHNS;

coOyoaaTh mIpaBuWiia OE30MACHOTO TpyJa MNpH TMPOBEIACHUU HCCIEAOBAaHUN B
paMKax y4yeOHOro »SKCIEpPUMEHTa, Y4YeOHO-HCCIIEOBATEIbCKO ©  IPOEKTHOU
JESTEIbBHOCTH C MCIOJIb30BAaHUEM H3MEPUTENbHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000py10BaHUS;

pemarh pacy€THBIE 3a/1a4d C SBHO 3a/1aHHOM (PU3MUECKON MOJENbI0, UCIOJB3YS
(u3ruecKre 3aKOHbl W MPUHUUIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJadyd BbIOMpATH
(U3HUECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIMYHMHBI U (POPMYIbI, HEOOXOIUMBIE
JUIsL €€ peleHus, IPOBOJUTE PACUETHI U OLIEHUBATh PEAIBHOCTD MOJYYEHHOIO 3HAUCHUS
(pu3nYeCKON BETNUYHUHBI;

pemiaTh KayecTBEHHbIE 3aJaud: BBICTpAUBATh JIOTMYECKU HEMPOTUBOPEUUBYIO
LEMOYKY PpACCYXACHUH C ONOpOd Ha U3YYCHHBbIE 3aKOHbBI, 3aKOHOMEPHOCTH U
dbu3uYecKue SBJICHUS;

UCIOJb30BaTh MpPU PELIEHUH Y4YEOHBIX 3aJad COBPEMEHHbIE MH()OpPMAIOHHBIE
TEXHOJIOTUHA JUIsl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETALUMU U IPEACTaBICHUS
y4eOHOM M  Hay4YHO-TIONYJSpHOM HH(OpMalMK, TMOJYYEHHOM M3  Pa3IMYHbIX
HMCTOYHHMKOB, KpUTUUECKHU aHAIM3UPOBATh MOJYy4aeMyI0 HH(pOpMaLuIo;

OOBSACHATh MPUHLMUIIBI JIEHCTBUS MAaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS MO (PU3MKE B MOBCEIHEBHOM XU3HU IS
obOecrieueHrss 0€30MACHOCTH TPU OOpaIeHuu ¢ MNpudopaMd M TEXHUUYECKUMHU
YCTPOMCTBAMHM, AJIE COXpAHEHUs 3I0pPOBbS M COONIOACHHS HOPM 3KOJOTUYECKOTO
IOBEJICHUS B OKPYKAIOIIEH CPELE;

paboTaTh B TPYIIIE C BHIIOJHEHUEM PA3IUYHbBIX COIMAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Tpymmbl, palUoOHAJIbHO paclpelnessTh O00S3aHHOCTH M IUJIAHUPOBATh



JEeSITEIbHOCTh B HECTAHAAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHMBATh BKJIAJ KaXKIOIO U3
YYACTHUKOB I'PYIIIBI B pELIEHUE PACCMATPUBAEMON TPOOIEMBI.

K xonmy oOydenust B 12 kJj1acce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YPOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

JEMOHCTPUPOBATh Ha TMpHUMEpax pojdb W MecTo (U3UKH B (POPMUPOBAHUHU
COBpPEMEHHOW HAay4YHOW KapTHHBI MHpPA, B Pa3BUTHH COBPEMECHHON TEXHUKH H
TEXHOJIOTUHA, B NPAKTUYECKOW JEATEIBbHOCTH JIOJECH, LEJIOCTHOCTh W €IMHCTBO
du3znyecKoi KapTUHBI MUPA;

YUUTBHIBATh TPAHUIBI IPUMEHEHUS M3yUYEHHBIX (PU3NICCKUX MOJIENICH: TOUCUHBIN
AIIEKTPUICCKUH 3apsl, Tyd CBETa, TOUCYHBIN MCTOYHUK CBETA, S/IEpHAsl MOJEIh aToMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO si/Ipa TPH PEIICHUH (PU3UYECKHUX 33]1a4;

pacno3HaBath (pu3MdYeckue SBICHHS (IPOIECCH) M OOBSICHATH WX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (DH3UKHU: DJICKTPUYECKAs MPOBOAUMOCTb,
TEIJIOBOE, CBETOBOE, XWMHUYECKOE, MAarHUTHOE JIEMCTBUS TOKa, B3aWMOJCHCTBUE
MarHuTOB, JIEKTPOMArHUTHAasI MHIYKIINS, IEHCTBUE MATHUTHOTO TOJISl Ha TIPOBOJIHUK C
TOKOM ¥  JIBIDKYIIMICS  3apsij, OJCKTPOMArHUTHBIE KOJEOAaHWS W BOJIHBI,
MIPSMOJIMHEHHOE PACTIPOCTPAHECHHE CBETa, OTPAKCHUE, TIPEIOMIICHUE, HHTEePhEepEHITHS,
mudpakius W MOJSpU3alusg CBETa, JNUCIEpPCUsi cBeTa, (orodnekTpuueckuii sddext
(boToaddexT), cBeToBoe AaBicHHWE, BO3HUKHOBCHHE JIMHEHYATOTO CIIEKTpa aroMa
BOJIOPO/J1a, ECTECTBEHHAS U UCKYCCTBEHHAs paJIiOaKTUBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOWCTBA BEMIECTBA (DJIICEKTPUUYECKHE, MArHUTHEIE,
ONTHYECKHE, DICKTPUICCKYIO MPOBOIUMOCTh PA3IMUHBIX CPEA) U AJICKTPOMATHUTHBIC
SABJICHHSI (TIPOIIECCHI), UCTIONB3Ys (U3UUYECKUE BEITUUMHBI: DJIEKTPUUCCKUN 3apsij, cujia
TOKAa, OJJICKTPUUECKOE HAIMpPsDHKEHUE, JJIEKTPUYECKOE COIMPOTHUBIICHHE, Pa3HOCTh
MOTCHITUAJIOB, JJICKTPOJBIDKYINAs CHiia, paboTa TOKa, WHAYKIUS MarHUTHOTO TIOJIS,
cuna Ammnepa, cuna JIopeHma, HHIYKTUBHOCTD KaTYIIKH, SHEPTHUS DJCKTPUICCKOTO U
MarHUTHOTO TIOJICH, TIEPHOJT M YacTOTa KOJIcOaHuil B KOJIeOaTeIbHOM KOHTYpPE, 3apsi U
Cuja TOKa B TPOIECCEe TapMOHMYECKUX JJIEKTPOMATHUTHBIX KojeOaHuii, (HoKycHOe
paccTOosTHUE W ONTUYECKas CHJIa JIMH3bI, MPU ONMUCAHWUU TMPABUIBLHO TPAKTOBAThH
(U3UYECKUI CMBICIT UCTIOIB3YEMBIX BEJTUYHMH, UX 0003HAUYCHHS U CAUHUIII, YKa3bIBATh
(bopMyIIBI, CBS3BIBAIONTNE JAHHYIO (PU3MUECKYIO BEIMUYNHY C IPYTUMHU BETMYUHAMU;

OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBIICHUS W TPOIECCHI, UCMONIBb3Ys (pru3nyeckue
BEJIMYHMHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M YacTOTa CBETAa,
SHEPTUS U UMITYJIhC (DOTOHA, IEPHO/ TTOTYypacaa, YHEPTUS CBA3U aTOMHBIX sIIep, TpU
OTKMCAHWM TPABHJILHO TPAKTOBATh (PU3MUECKHI CMBICIT HCIOJIB3YEMBIX BEIMYHH, WX
0003HAUCHUS W €AUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINEG TAaHHYIO (PU3HYCCKYIO
BEJIMYHHY C APYTHUMH BEJIMUUHAMH, BBIYUCIIATH 3HAUCHUE (PU3NUECKON BEITUIMHBI;

OTIpeIeNATh HAIpPaBICHUE BEKTOPAa WHAYKIIMM MarHUTHOTO TIOJISI TIPOBOJHUKA C
TOKOM, CUJIbI AMriepa u cuiibl JIopenna;

CTPOUTh W OIHMCHIBATh M300paKCHHE, CO3/JaBAEMOE TUIOCKMM 3€pKajioM, TOHKOM
JIMH30M;



BBINOJIHATH IKCIEPUMEHTHI 110 UCCIEA0BAHUIO (PU3NYECKUX SIBICHUN U IPOLIECCOB
C HCIIOJIb30BAHHUEM TMPSMBIX M KOCBEHHBIX W3MEPEHUU: MpU 3TOM (HOPMYIHPOBAThH
npobiieMy/3aauy M THUIOTE3y Y4YeOHOTro HSKCIEepUMEHTa, cOoOMpaTh YCTaHOBKY U3
PEeJI0KEHHOTO 000pyI0BaHus, IPOBOIUTH OIBIT U (HOPMYJIUPOBATH BHIBOBI;

OCYILECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIMYMH, IPU ITOM
BbIOMpaTh ONTUMANbHBIA CHOCOO M3MEPEHHS U HCIOJIb30BATh H3BECTHBIE METO[IBI
OLICHKH IOTPELIHOCTEN U3MEPEHU;

MCCIIEIOBaTh 3aBUCHUMOCTH (PU3UYECKUX BEJIUYUH C HCIOJIH30BAHUEM MPSIMBIX
U3MEPEHMI: TpU STOM KOHCTPYHPOBAaTh YCTaHOBKY, (PUKCUPOBaTh pE3yJbTaThl
IOJyYEHHOW 3aBUCUMOCTU (PU3NYECKUX BEIMYUH B BUJAE TaOIMIl M IpadUKOB, J€1aTh
BBIBOJIBI 1O pE3YyJIbTaTaM UCCIEI0BAHMUS;

coOmofarh mpaBuia 0€30MacHOro TpyAa MpH MPOBEACHUH HCCICIOBAaHUI B
pamMKax y4eOHOro O3KCIepUMEHTa, Y4YeOHO-HCCIIEOBATEICKOM W  MPOEKTHOMN
JESTEIbBHOCTU C MCIOJb30BAaHUEM H3MEPUTENbHBIX YCTPOICTB M 1a00paTOpHOro
000py10BaHUS;

pemaTth pacy€THbIC 3aJlayd C SBHO 3a/IaHHOM (PU3HYECKOW MOJEIIBI0, UCIIONb3Ys
(u3nuecKre 3aKOHbl W MPUHLUIBI, HA OCHOBE aHajiu3a YCJIOBHS 3aJayd BbIOMpATH
(¢u3nYeCKyr0 MOJENb, BBIACIATh (PU3NYECKUE BETUYUHBI U (HOPMYIbI, HEOOXOIUMbIE
JUIsL €€ peleHus, IPOBOJUTE PACUETHI M OLIEHUBATh PEAIBHOCTD NOJYYEHHOIO 3HAUCHUS
(pu3nYeCKOi BETNUYHUHBI;

pemiaTh KayeCTBEHHbIE 3aJauyd: BBICTPAUBATh JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C ONOpOd Ha M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(uznyeckue sIBICHUS;

UCIOJb30BaTh MPU PELIEHUM Y4YEOHBIX 3aJad COBPEMEHHbIE MH(OPMAIOHHBIC
TEXHOJIOTUU JUIsl TIOMCKA, CTPYKTYPUPOBAHUS, HMHTEPIPETALMU U MPEACTaBICHUS
y4eOHOM M  Hay4yHO-TIOMYJSpHOM HH(OpManuu, MOJYYEHHOHM M3  pas3IMYHBIX
MCTOYHHUKOB, KPUTHYECKH aHAIM3UPOBATH MMOTYyYaeMyI0 HH(OpMALHIO;

OOBSCHATh MPUHLMUIIBI JIEHCTBUS MAaIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

MPUBOAUTH MPUMEPHI BKJIAJa POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE MTPOLIECCOB OKPY>KAIOIIETO0 MUPA, B PA3BUTHE TEXHUKU U
TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUSA MO (PU3MKE B MOBCEIHEBHOM >KM3HHU JUIS
oOecrieueHrss 0€30MACHOCTH TMIPU OOpalieHuu ¢ TMNpudopaMd U TEXHUYECKUMHU
YCTPOMCTBAMM, /JII COXpPAHEHHUS 3I0pPOBbS M COOJIIOJCHHUS HOPM 3KOJOTHYECKOTO
IOBEJICHUS B OKPYKAIOUIEH CpeE;

paboTaTh B TPYIIIE C BHIOTHEHUEM PA3IUYHbBIX COIMAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Tpymmbl, palUOHAJIBHO pacHpelNessTh O0O0s3aHHOCTH M IUJIAHUPOBATh
JEeSTEIbHOCTh B HECTAHAAPTHBIX CUTYyAIUSX, aJIEKBATHO OLIEHMWBATH BKJAJ KaXAO0ro W3
YYaCTHUKOB T'PYMIIbl B PEHIEHUE PACCMATPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KounuyecTBo
Ne
o/ HaumeHoBaHue pa3jieioB U 4yacoB dyeKkTpoHHbIE (LM POBbLIE)
TeM NPOrpaMMbl Bce K. n o0pa3oBaTe/ibHbIE pecypcChl
p-
ro p- pab

Paznea 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

11 ®u3KKa U METOIbl HAYYHOT O 5 bubnmoreka [JOK
' [O3HAHUSI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3nean 2. MEXAHUKA
bubnnoreka IIOK
21 Kunematiika > https://m.edso0.ru/7f41bf72
bubnnoreka IIOK
22 Aunamika ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXPAHEHHUS B 6 1 1 bubnuotexa [HOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Wroro mo pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO- 9 1 bubmmorexa LIOK
' KHHETHYECKOU TEOPHHU https://m.edsoo.ru/7f41bf72
bu6nuoreka [IOK
32 OCHOBEI TEpMOZHHAMHKI1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSHUS 5 bubmuoreka [JOK
' BeniecTBa. Pa3oBbie MEPEXOIBI https://m.edso00.ru/7f41bf72
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMHUKA
bu6nunoreka [IOK
41 IICKTPOCTATHKA 10 L https://m.edsoo.ru/7f41bf72
4.9 IToCTOSHHBIN DIIEKTPUYECKUN 12 1 bubnmnorexka HOK
' TOK. TOKH B pa3jIMYHBIX Cperax https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 68 3 3
I1O ITPOT'PAMME
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11 KITACC

KoanuectBo
Ne HaumeHoBaHue pa3iesioB U TeM 4acoB
JeKTp. 00p. pecypchbl
n/n NMPorpamMmbl Bce K Ip.
ro P p.
Paznen 1. JIEKTPOAUNHAMUKA
MarunuTtHoe nojie. JeKTpoOMarHuTHas bubnmoreka [JOK
1.1 10 1 3
WHYKIHS https://m.edsoo.ru/7f41c97c
Wtoro mo pazneny 10
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHnuyeckue U 3JIEKTPOMarHUTHbBIC 9 1 bubnnoreka [HOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4eCcKHe 1 AIEKTPOMarHUTHBIE 5 1 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24
OO0111€€ KOJIMYECTBO YacOB 34 2 7

12 kaacce

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crielIUaNbHON TEOPUH 4 1 bubnmnoreka [JOK
' OTHOCHTENBHOCTH https://m.edso00.ru/7f41c97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
. bu6mmorexa [IOK
4.1 ONeMeHThl KBAaHTOBOM ONTHUKHU 6 httos://m.edsoo.ru/7fA1c97c
bu6mmoreka [JOK
4.2 Crpoenne atoma 4 https://m.edso00.ru/7f41c97¢
bubmuorexa [JOK
4.3 ATOMHOC /1pO 6 https://m.edso00.ru/7f41c97¢c
Hroro no paszneny 16

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKUN

ONEMEHTBI ACTPOHOMHUH U

5.1
acTpo(U3UKH

Hroro no pazneny

Pa3nea 6. OBOBIIAIOIIEE TIOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHHE

7

1

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

bu6mmoreka [IOK
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https://m.edsoo.ru/7f41c97c

Uroro no pasneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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