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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHWH M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOH 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepaibHOM pabodeil MmporpaMMbl BOCHHUTAHHUS U
KOHIICTIIIUMA TIpeTno/ilaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, peAU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOrPAMMBI.

Copnepkanue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOW KapTuUHBI Mupa oOydawomuxcs 10-11 kimaccoB mpu
oOy4eHHH UX (u3HMKe Ha 0230BOM YpOBHE Ha OCHOBE CUCTEMHO-AESITEIHHOCTHOTO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METAlPEIMETHBIM pe3yJibTaTaM
OOy4eHHMs, a TaKXKE YYUTHIBAET HEOOXOJMMOCTb PEATU3AlMU MEKIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Yy4e€OHBIMH TMpeaMeTramu. B Hel
ONPEENSIOTCA OCHOBHBIE LIETU M3Y4YEeHHs] (PM3HKM HA YPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus, TUIAHUPYEMBIE PE3YIbTaThl OCBOCHUS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTamnpeIMeTHbIC, TpeIMETHBIC (Ha 0a30BOM YPOBHE).

[Tporpammanopu3nKeBKIIOYACT:

e TUIAHUPYEMBIC PE3YyJbTaThl OCBOCHUS Kypca (pU3MKu Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE Pe3yJIbTAThI 110 T'0/1aM O0Y4YCHUS;

e coJepxaHue yuyeOHoro npeamera « Pu3nka» mo rojgam oOy4eHusl.

du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromieMm mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yroui
JUUIS €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEAMETOB, TOCKOIBKY (DU3UUECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3Y4aeMbIX XHUMHEH, OMOJOTHEH,
dbu3nyeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHME M aKTHBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep ¢ pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTMH B cdepe DHEPreTUKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, TOJIYYEHHUsI HOBBIX MATEpHAJIOB C 3aJaHHBIMH CBOWCTBAMU U JIPYTHX.
N3yyenne (Pu3NKM BHOCHT OCHOBHOW BKJIAJ B (POpPMUpOBAHHE €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydarommxcs, B (HOPMUPOBAHHE YMEHUN TPUMEHSTh
Hay4YHBIN METOJI MO3HAHUS MPU BBHITIOJIHEHUH UMHU YU€OHBIX UCCIICIOBaHUN.

B ocHOBy kypca (usuku i1 ypOBHS CpeAHEro ooOImero oOpa3oBaHUS
MOJIOKEH PA HUIel, KOTOphle MOXKHO paccMaTpuBaTh KaK MPUHIMIBI €T0
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuaj U3 BceX pa3ienoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoBaHUEe MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeanosiaraeéT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
¢uzukn ¢ pasBuTHeM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMHU U IKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢dusuku mpeamnonaraer
3HAKOMCTBO C ITUPOKHUM KPYTOM TEXHHYECKHX M TEXHOJOTHYCCKUX TMPHIIOKCHUN
W3YUYEHHBIX TEOPHUM U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEJICTBOM BBEIEHHUS DIIEMEHTOB
COJlep KaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYXKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBISAIOTCS (usmdeckue teopuu (hopMHUpOBaHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI PU3NUECKON TEOPUHU, POJIU (PyH/IaMEHTAIBHBIX 3aKOHOB U
NPUHITMTIOB B COBPEMEHHBIX  MPEACTaBICHUSAX O TPHUPOAE, TpPaHMIIAX
MPUMEHUMOCTH TCOPUH, MJISI OINWCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHA W
MIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEr0 3a CUET OpraHU3allid IKCIEPUMEHTAIBHOU IESITEIbHOCTH O00YyYarolIuXcCsl.
Jns  GazoBoro ypoBHS Kypca (UMK — OTO UCIOJIb30BAHUE CHUCTEMBI
(bpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIIEPUMEHTOB M JAaOOpaTOpHBIX padorT,
KOTOpBIE B Iporpamme 1o (usnke oObeIMHEHBI B OOMIMN CIMCOK YUYCHHYECKUX
MpakTUYecKux padoT. BeifeneHne B yka3aHHOM mepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JJIS KOHTPOJS M  OICHKH, OCYIIECTBIACTCS yYaCTHUKAMU
o0pa3oBaTEIBLHOIO TMpollecca MCXOJd U3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHalleHus kabunera ¢Qusuku. Ilpu »3TOM oOecreunBaercs OBJAACHHE
OOyYarOIIMMHUCS YMEHHUSIMU TIPOBOJUThL KOCBEHHBIE W3MEPEHUsS, HUCCICIOBAHUS
3aBUCUMOCTEH (DU3MUECKMX BEJIMYMH U TOCTAHOBKY ONBITOB 10 MPOBEPKE
MPETIOKEHHBIX THTIOTE3.

bonbioe BHUMaHUWE yHOENSCTCS PCEHICHUIO PACYETHBIX W KAdeCTBCHHBIX
3agad. [lpu 3TOM s pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJadd C SBHO
3aJJaHHOU (PU3MUECKON MOJENBIO, TO3BOJIAIONINE IPUMEHSITh H3yYEHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HWHTErpUpys 3HaAHUS W3
pa3HbIX pa3ienoB. [l KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIIOTCA 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MUECKUX SIBICHUH M TMPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO€CedYeHHI0 ydyeOHOro mpolecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus JOKEH U3YIaThCsl B YCIOBHIX
IpEeIMETHOrO0 KaOWHeTa (PM3HKM WIA B YCJIOBHUSX HMHTETPHUPOBAHHOIO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOro Lukia. B kabunere (u3mku JOMKHO OBITH
HEe00XoaUMoOe J1abopaTopHOE OO0OpYIOBAHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMme 1o (pU3MKe YYEHUUYECKHX MPAKTUYECKUX paboT U JEMOHCTPALIMOHHOE
o0opy10BaHUE.

JleMoHCcTpallMOHHOE  00Opy/i0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTH M OOECMEYMBAET IOCTAaHOBKY
MEPEUUCICHHBIX B TMporpaMMme Mo (U3HKE KIIOYEBbIX JIEMOHCTpAIlui s
UCCJICIOBAHUSI  M3Y4YaeMbIX  SIBIEHUW ©  MPOILECCOB, OMIUPUUECKUX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUICCKUX TIPUMCHCHUM.

JlaGopatopHoe o00OpyJIOBaHHE MJI1 YYCHUUYECKHX MPAKTHYECKUX pabdoT
dbopmupyeTcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M OOECTIeUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOydaromwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOpHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUs] PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e (opmupoBaHue HHTEpeca M CTpEMJICHUS OOYYaIOMIMXCA K HAyYHOMY
U3YUYCHUIO TIPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (POpMUPOBaHUE
MCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAYYHOTO MHPOBO33PECHHS KaK pe3yibTara W3YYCHHS
OCHOB CTPOCHHMS MaTepuH U (PyHIaMEHTATBHBIX 3aKOHOB (DPU3HKH;

e (dopMmupoBaHHE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3NYecKuX 3HAHUHN M HAYYHBIX JJOKA3aTEIbCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKHU IS Pa3BUTHUS IPYTUX
CCTECTBEHHBIX HAayK, TCXHUKH U TEXHOJIOTHH.

JlocTrxeHrne STUX Iene 00ecreunBaeTCsl pelieHneM CIeAYIONINX 3a1ad B

npoiiecce u3yueHus Kypca GU3uKu Ha YPOBHE CpeTHETO O0IIero o0pa3oBaHusI:



e TmpuOOpEeTEeHHE  CHUCTEMbl  3HaHUK 00  oOmux  (Qu3NUEeCKux
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUSIX, BKJTIOYAS MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, AJEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AJIEMEHTHI acTPO(PU3HKY;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHHUS IS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B MpPUPOAEC U IS NPUHATHUA
MPAKTUYECKUX PEIICHUN B MOBCEIHEBHON KU3HU;

e OCBOCHHE CMOCOOOB peUICHHs pa3dNYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3anue GU3NYECKON MOJEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, X BIMSHUS Ha OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJAaMH CAMOCTOSITEIFHOTO IIJIAHHUPOBAHUS U TPOBEIACHHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIIpEIEeNICHUS IOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3yudenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOIIETro
oOpazoBanus orBoauTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B HEZEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmme mo ¢uU3MKe MepeueHb JabopaTOpHBIX U
MPAKTHUECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BbIOOD
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MO3HAHUSA

®usuka — Hayka o mpupone. Hayuneie mMeTOnbl NMO3HAHMS OKPYKAIOLIETO
Mupa. Ponb DJSKCrepuMeHTa M TEOPUM B INPOLECCE MO3HAHUS IPUPOJBL.
OKCIIepUMEHT B (pU3HKeE.

MonenupoBanue (uU3NYECKUX SIBJICHMM M mporieccoB. HayuHble T'MIIOTE3BI.
®dusnyeckre 3aKOHbI U TEOPHUH. I'paHUIBI IPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B IPAKTUYECKOU IEATEIBLHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U 1IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannyeckoe aBmxkeHHe. OTHOCHUTEIBHOCTh MEXAaHHYECKOTO JIBIDKCHUS.
Cucrema otcu€ra. Tpaekropus.

[Tepemeliienne, CKOpOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOpPEHHE MAaTEpUaIbHOW TOYKH, MX MPOCKIIMH HA OCH CHUCTEMbl KOOpJUHAT.
Clio)keHue nepemMeneHnil U CII0KEHNE CKOPOCTEM.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOE IBIKeHue. I 'paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPE€HHUsS, MNYyTH U MepeMEIICHUS
MaTepUaJIbHOU TOUKH OT BPEMEHHU.

CBoOogHOE TazieHre. Y CKOpeHre CBOOOIHOTO MaieHUSI.

KpuBonuueitHoe  aBrmkeHue. J[BUKEHME  MaTrepualbHOM TOYKM 11O
OKPYKHOCTHU C MOCTOSSHHOM MO MOJYJIKO CKOPOCTBIO. YTJIOBast CKOPOCTh, JIMHEUHAs
ckopoctk. [lepuon u wactora obparieHus. LleHTpocTpeMUTENBHOE YCKOPEHHE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBI)KCHUE CHAPSIOB, IICTTHBIC U PEMEHHBIC Mepelayuu.

Jlemoncmpayuu

Mogenb cucTeMbl O0TCU€Ta, WILTFOCTPAIUS KHUHEMATUUYECKUX XapaKTEPHUCTHK
JIBUKEHUS.

[IpeoOpazoBaHne NBMKEHUN C MCIIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaOmronenne ABWKEeHHS Teja, OPOIIEHHOrOo IOJ YrjoM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHHUS.

HamnpaBneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHS C LEIBIO ONPEACICHUsS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOILIEHUSI MEXAY MYTSAMH, HPOUJACHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHBIE paBHBIE IPOMEKYTKA BpPEMEHHM TIPU PaBHOYCKOPEHHOM
JBW>KEHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHUS IapUKa B BSI3KOU KUJIKOCTH.

N3y4yeHue nBUKEHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepnosunuu cui. Bropoit 3akoH HeroToHa
JUIS MaTepUalibHOM TOYKU. TpeTuii 3akoH HproTOHA 1Sl MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOPOCTb.

Cwuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUsS U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpOTUBIIEHUS MPU IBU)KEHUU TEJa B AKUJKOCTH WIIU ra3e.

[TocTynarenbHOE U BpalllaTeIbHOE JIBHKEHHE a0COJIFOTHO TBEPAOrO Tea.

MoOMEHT cuiibl OTHOCHUTENBHO OCH BpameHus. llnedo cunbl. YcnoBus
paBHOBECHUS TBEPIOIO TEJIA.

TexHndecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpPUUU.

CpaBHeHUE MacC B3aMMOJICHCTBYIOIINX TE.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

HesecomocTe. Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonivl

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOW MJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYKUHE U
pEe3rHOBOM 00paslie, OT UX AepopMalu.

HccnenoBanue yCIOBUM PpaBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAILCHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 6 MEXAHUKE

Nmnynec MarepuallbHOM TOYKM (Teda), CUCTEMbl MaTEpUAbHBIX TOYEK.
HMIiynbC cuibl 1 U3MEHEHHME HMITyJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaxtrnBHOE BMXEHUE.

Pa6oTta cuibl. MOLTHOCTh CUJIBL.

Kunernueckass 3Heprusi MarepuanbHOW TOUku. Teopema 00 W3MEHEHUH
KMHETUYECKOU DHEPTUU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
neopmupoBaHHOM — npyxkuHbl.  [loTeHuManpHass 3Hepruss Tena  BOJIU3U
ITOBEPXHOCTH 3€MJIH.

[ToreHuuanbHble W HENOTEHUMalbHble  cuibl.  CBsi3b  paboThI
HENOTCHIMAIBHBIX CUJI C U3MEHEHUEM MEXaHMYECKOM JHEPIrUM CHUCTEMBI TEIL
3aKOH COXpaHEHUSI MEXAaHUYECKOU SHEPIHH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4yeckue yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOAOMET, KOMED,
IIPY>KUHHBIM [TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE OBHKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKOH SHEPIuu
TeJla Ha IIPUMEpE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekyasipHasi pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapakrtep IBIKEHUS U
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, >XUIKOCTEH U
TBEPBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepsl MoJiekyi. KonnuectBo BemecTBa. [locTosiHHas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u €€ usmepenue. lllkama Temneparyp
Llenbcus.



Mopens  uneanmpHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KMHETHYECKOW TEOpUHM HACAIbHOrO raza. AOCONIOTHAas TeMIlepaTypa Kak Mepa
CpEIHEN KWHETUYECKOW HSHEpPruu TEIUIOBOrO JBMKEHHMS dacTul] rasa. [llkana
temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHHe Menneneesa—Knanenpona.
3akoH [lansToHa. M30mpouecchl B MAEaNbHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BelecTBa. ['paduueckoe mpelcTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OmnbITEl, JOKa3bIBalOIIME JTUCKPETHOE CTPOEHHE BeIlecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCIUHEHUM.

OneIThl 10 MU PY3UN )KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita IlTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYyILIECTBOBAaHUE MEXMOJIEKYJIIIPHOTO
B3aUMOJCHUCTBU.

Mopens, HILTIOCTPUPYIOIIAs TPUPOY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHHE COCTOSHHS HACANBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00bEMa KOMHATBI, IaBJICHUS U TEMIIEpaTypbl BO3AyXa B HEH.

HccenmenoBanre 3aBUCMMOCTH MEXAY MapaMETPaMU COCTOSIHUS Pa3PEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepMmoauHamMuueckass cucrema. BHYTpeHHSs SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U cocoObl €€ n3mMeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHss
DHEpPrus.  OJHOATOMHOIO  MJAEAJbHOrO  rasa. Buaesl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3JIy4eHUE. Y IeJIbHASI TEIUIOEMKOCTh BELIECTBA.
KosmmuecTBo TemnoTsl pu Tenionepesaye.

[lonatue 00 agmabaTHOM Tmporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHIpeTanus padoThI Tasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUPO/IE.

TernoBble  MamuHbl.  [IpuHOUIIBI  OEMCTBHUS  TEMJIOBBIX  MAIIWH.
[IpeoOpazoBanusi ’HEPrUM B TEIUIOBBIX MamuHax. KosduuueHT mnose3Horo
nerictBusl TemioBod mamuHbl. [{ukn KapHo u ero kodpduumMeHT MOIe3HOTro
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEINb
BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

M3MeHeHre BHYTPEHHEW HSHEpPrHM Teja MPU COBEPIICHHH PaOOTHI: BBUIET
npoOku W3 OyTBUTIKM TIOJI JIEUCTBHEM CXXATOTO BO3/yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHHUsl (BUIECOAEMOHCTPALINS).

N3meHeHue BHyTpEeHHEH sHEeprun (TeMIiepaTyphl) Tejla Ipu Terionepeaaye.

OneiT MO anuabaTHOMY pAaCIIUPEHHIO BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYyTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEIIS.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

N3mepeHne yaenbHON TENI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanusn eeuyecmea. @azoevie nepexoonl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3Ayxa. HacellieHHBIM mnap. YaenbHas TEmIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBnenue wu
KpucTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

VYpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETp U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHHU TMOJTYyUYECHHUS] COBPEMEHHBIX MaTEpHayioB, B
TOM YHUCJIE HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npu moHW>KEHHOM JIaBJICHUU.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenue HarpeBaHus U MiaBJIeHUsT KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOHCTpanusi KpUCTaJIOB.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3mepenne 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznea 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnekTpu3anusi Tel. OJEKTpUYEeCKWil 3apsan. JlBa BHIa 3IEKTPUYECKUX
3apsaaoB. [IpOBOJHUKH, AUAJIEKTPUKU M TMOJYNPOBOJAHHUKU. 3aKOH COXpPAaHEHHUS
AIIEKTPUYECKOTO 3apsija.
BsaumopeiictBue 3apsanoB. 3akoH KyioHa. ToueuyHbli 3IEKTPUYECKUI 3apsi.
Onektpuyeckoe rmone. Hampsok€HHOCTh  anekTpuueckoro mods.  [IpuHuun



CYyNEPHO3ULUNA DINEKTPUUYECKUX Toyeil. JIMHNKM HanpsyKEHHOCTU 3JIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocrarnueckoro  mods.  [lotenmman.  Pa3HocTh
NOTEHIHAIOB. [IpOBOOHMKM W AUDNEKTPUKU B IJIEKTPOCTATUYECKOM  IOJIE.
JlvanexkTpryeckasi MpOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHAEHCATOpa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JJIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE 3JIEKTPONpPHOOpOB,
KOHJICHCATOp, KONMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS AJIEKTPOMETPA.

B3auMopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTuuecKas 3aiuTa.

JIMDIEKTPUKY B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
IIJJACTUH, PACCTOSHUAS MEXAY HUMH U JUJICKTPUUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHJIEHCAaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepeHne 2eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannbwtii 3n1ekmpuueckuii mox. Toxu 6 paziuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Ncrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApaIENbHOE, CMEIIAHHOE COEINHEHUE TIPOBOIHUKOB.

Pabora oamekTpumyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomtHOCTh
AIIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAs CUJIa M BHYTPEHHEE COINPOTUBICHHE HCTOYHMKA TOKA.
3akoH Oma 1 MOJHOM (3aMKHYTO#) 25iekTpudeckoi 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPABIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAJUIOB OT TeMIepaTypbl. CBEpXIPOBOAUMOCTb.

DOneKkTpudecKuii TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMY. CobcTBeHHas U IIpUMECHast IIPOBOJANMOCTh
noJIynnpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJIMUTOB.
DNEKTPOIUTUYECKAS TUCCOLUALUSA. DIEKTPOIIU3.



DnekTpuyeckuii Tok B raszax. CamMoCTOSATEIbHBIM M HECaMOCTOSTENbHbBIN
pa3psa. Momuus. [Inazma.

TexHuueckue yCTpPONMCTBA M TNPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN IHO, FalbBaHUKA.

Jlemoncmpayuu

M3mepenre CUiTbl TOKA U HANIPSKEHUS.

3aBUCHUMOCTh COINPOTHUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOLIAN MOMEPEYHOr0 CEUEHUS U MaTepraa.

CMelnaHHOE COEIMHEHNE TPOBOIHUKOB.

[IpsMoe wu3MepeHue >SIEKTPOABMXKYIIEH Ccuibl. KOpOoTKoe 3aMbIKaHHUE
raJbBaHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYILIEH CUIIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextpoiusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHa B 10 kiacce ocyiiecTBisercs ¢
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH,
OMONOTHY, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runoresa, (pusmyeckas BeIMUYMHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKUus,
napabosa, runepOosna, ux rpauKu U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddysusi, ocMoc,
TEIMJI000MEH KMBBIX OPTaHU3MOB (BUIBI TEILIOTIEPE/IayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKUE SIBJICHUS B AKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAS MAacCa, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEHM U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, A3JIEKTPOJMTUYECKAS TUCCOIUAIUS,
raJibBaHUKa.

l'eoepaghus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa30BaHUE IBUKEHUN C HCIIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHUST B TEXHUKE, MOJIIUIHUKYA, HWCIOJIL30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApPYTUE€), JBUraTeidb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, OBITOBOM XOJOJUIBLHUK, KOHIAUIIMOHEP, TEXHOJIOTHH
MOJIYYEHUS] COBPEMEHHBIX MAaTEepHaloB, B TOM YHCIE€ HAHOMATEpUajoB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEpOKC, CTPYHHBIH IIPUHTED, ANIEKTPOHArPEBATEIbHBIC puoOOPHI,
AJIEKTPOOCBETUTEIbHBIE PUOOPHI, FaTbBAHUKA.



11 KIIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[locTossHHBIE ~ MarHuThl.  B3aumopaeilcTBUE  TMOCTOSHHBIX ~ MarHUTOB.
MarnutHoe mone. Bekrop marHuTHONM wuHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUN MarHUTHON
WHYKIIUU T0JIS TOCTOSIHHBIX MAarHUTOB.

MarnutHoe TIOJi€ TMPOBOJHMKA C TOKOM. KapTuHa JNHHUN WHIYKIHAU
MAarHuTHOTO TOJIS JUIMHHOTO MPSIMOTO MPOBOJHHKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKkoM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuua Jlopenua, €€ MOlyJib ¥ HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
WHIYKIUU. ODJEKTPOJBIKYIAS CUjla HWHIYKIMH. 3aKOH 3JIEKTPOMarHUTHOM
nHayKnuu Papanes.

BuxpeBoe »lEKTpUYECKOE ToJie. OIEKTPOJABIKYIIAs CUla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYIIEMCS IOCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBJIE€HHME CAMOMHIYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOUHTYKIIUH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue YCTpOHMCTBA M TNPAKTUUECKOE MPUMEHEHUE: TOCTOSHHBIC
MarHuThl, JJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIU DSJIEMEHTapHBIX
YacTHll, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JlvHUM UHAYKITMA MarHUTHOTO TOJIA.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBreHHE PIIEKTPOMArHUTHON MHAYKIIUN.

ITpasuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJABUKYIIEH CHIIbI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne cCaMOMHIYKIIUH.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOIO MOJIsl KaTyIIKH C TOKOM.

HccnenoBanue AeUCTBUS OCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.
HccenenoBanne sBICHUS 3JIEKTPOMArHUTHON MHIAYKIIAH.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa U (aza koireOaHU.
[IpyXHHBIN MasgTHUK. MareMaTHU4EeCKUHA MASTHUK. YPaBHEHHE TapPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIC KOJEOAHUS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AIIEKTPOMArHUTHBIMU KoJieOaHusimu. dopmyna Tomcona. 3akoH cOXpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienne o 3aTyxaronux KojieOaHusX. BbIHYKIEHHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeIiHYK€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHHUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUECKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymnbTypa
WCIIOJI30BaHUs AJICKTPOIHEPTUU B TIOBCEITHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6mronenue 3aTyxarmux KojaeOaHmii.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

HaOmronenue pezoHanca.

CB0OOOAHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuminorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocnenoBaTeNbHOM COCIMHEHMHM PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpHUOJa MaJbIX KOJIeOaHUI Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.



HccnenoBanne NEPEMEHHOIO TOKa B LENA W3 IOCIEA0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMAZHUNHbIE 6OJIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss M JuIMHA BOJHBI. [lomepedHple W MPOAOJBHBIE BOJIHBL.
HNuTtepdepenius u nupaxius MeXaHUIeCKUX BOJIH.

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

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPaXCHUE, MPETOMJICHHUE, MOspU3anus, Audpakuus,
uHTepdepeHus. CKOpocTb 3JEKTPOMAarHUTHBIX BOJIH.

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEJIbI.

TexHUYecKHue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBAasl JIMAarHOCTHMKAa B TEXHHKE M MEIHIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJieOaHUM.

HccnenoBanne  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpPaKEHHUE,
IpesioMJIeHUE, MoJspu3auus, Judpakurs, UHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTpeIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

HMucnepcust cBera. CiioxHbIN cocTaB 0eoro ceera. LIger.

ColOuparomue U pacceuBaroiide JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosiHuE W ONTHUYecKash cuia TOHKOM nmH3blL. [locTpoeHue wn300paxeHUil B



coOuparolux U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JTABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH FEOMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBus HaAOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakus cBera. JludpakimoHHas pemérka. YclIoBHe HaOIOACHUS
[JIaBHBIX ~MAKCUMyMOB TIpM  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIM, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIéTKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONTMHENHOE pacCIpOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkl.

[TonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Mopenu MuKpocKomna, TeJIeCKona.

HabGmronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOILIBIO MPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbIO JUPPAKIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3Mepenue nokaszarens npeoMICHUS CTEKJIA.

HccnenoBanre CBONCTB U300payKEHUH B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH

['paHnibl NPUMEHUMOCTH  KJIACCMUYECKOW  MexaHuku.  [locrymnarsl
CIIELIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaLIEHUE
JUTAHBL.

DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKON YaCTHUIIBI. DHEPTUs
ITOKOS.



Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmol K6anmoeou onmuKu
®otonsl. opmyna [Tnanka cBs3u 3HEprUU (HOTOHA C €TI0 YACTOTON. DHEPTHS
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gororddexra. Onwitel A. I'. CroneroBa. 3aKOHBI

dbotorpdexra. YpaBuenue DiHmTeitHa s hoTodPdexra. «KpacHas rpanunar
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHudeckue yCTpONCTBA W MPAKTHUYECKOE IMPUMEHEHHE: (OTOIICMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodPdeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopnia mo paccessHuro 0o-4acTHL.
[Imanerapnas mogmens aroma. lloctynmater bopa. M3nydyenue u mormomnieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMHM Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckyisipHO-BOJIHOBOM
Ty aiu3M.

CHNoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Onpenenenue JJIMHBI BOJIHBI Ja3epa.

HabmoieHue TmHeRvaThIX CIIEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

HaOmronenue muHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CJIOKHOCTh CTpOeHHs siapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-U3JIy4CHHUS.
BiusitHue paainoakTHBHOCTH Ha KUBBIE OpPTraHU3MBI.



OTkpbITHE TIPOTOHA U HeWTpoHa. HykimonHas monens sigapa [eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKUE ACTIEKTHI AJIEPHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHILI.

dyHIaMeHTalbHbIe B3auMOJIeHCTBUA. EAMHCTBO u3nyueckoi KapTUHBI MUPA.

TexHru4ecKue yCcTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znea 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3NKH

Otanbl pa3BuTHs acTpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHUJIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CIIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHyTpeHHee CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B sApax
rajJaKTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonbioro B3psiBa. PeIMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HabGnronenus: HeBOOpY>KEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sd CEeBEpPHOro MOyIIApHs U IPKUE 3BE3/BL.

Habnronenus B Teneckon JlyHsl, mianet, Mieunoro [lytu.

O0o0marniee NOBTOpeHue

Ponb Qu3uku W acTpOHOMHM B DSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHON M ATHYECKOU cepax nesTeIbHOCTH YeJIOBeKa, POjb U MECTO (PU3UKH
Y aCTPOHOMHH B COBPEMEHHOI HAyYHOM KapTHUHE MHUPA, pOJIb (PU3HUYECKOU TEOPUU
B (OpPMHPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTHUHE MHpa, MECTO
bU3UYeCcKO KapTHUHBI MHpPa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEJICTABJICHUMN O PUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenne kypca pusuku 6a30Boro ypoBHs B 11 kiacce oCyIIeCTBIISIETCS C
y4ETOM COJAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€ C KypcamMH MaTeMaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, TrumoTesa, (Quanyeckas BEIUYHHA, 3aKOH,
TEeOopusi, HAOIIOICHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEh, U3MEPEHHUE.

Mamemamuxa: peUIEHHWE CHCTEMBl YPAaBHEHUH, TPUTOHOMETPUUYECKUE
GbyHKIHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl U MX MPOEKIHH HA OCHU KOOPAWHAT, CIOXKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, NPU3HAKK MOJ00US TPEYTrOJbHUKOB,
ompeiesIeHHe IOAaU TIOCKUX (GUryp u oobéMa Tel.

buonocus: »nextpuyeckue SBICHUS B KUBOM MpuUpOJE, KoJieOaTelbHbIC
JBUKEHHS B )KUBOW IPUPOJE, ONTUYECKUE SIBJICHUS B )KMBOW MPUPOJIE, IEUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJLUIMYECKASI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3Mbl OOpa30BaHUSA KPUCTAULIUYECKOM PEMIETKUA, CHEKTPaJIbHBIN
aHaJu3.

l'eocpagusa: wmarHWUTHBIE TIONMIOCA 3€MJIM, 3aJIeKA MArHUTHBIX Py,
dhoToChEMKA 36eMHOM TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMJIICTPSICEHUH.

Texunonocus: NWHUAM DJEKTPOINEpenady, TEHEpPaTOp IMEPEMEHHOr0 TOKa,
AJEKTPOJIBUTATENIb, MHAYKIHUOHHAs TI€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs ONTHKA,
coJHEeYHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJIHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yueOHoro npeamera «Pu3nkay Ha ypoBHE cpeaHero obmiero oopasoBanus (0a30BbI ypOBEHb) JOJKHO
00eCIeunTh JOCTKEHNE CICAYIONUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINMYHOCTHBIE PE3YJIBTATDI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS y4eOHOro npeamera « Ou3nKay JOJKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH
oOyyJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3ULUEN JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIuM, MO3UTHUBHBIX BHYTPEHHUX YOEKIECHHUM, COOTBETCTBYIOIIMX TPATUIMUOHHBIM I[EHHOCTSAM POCCUUCKOTO
00l111eCTBa, PACIIMPEHUE >KU3HEHHOTO OIbITa W ONbITa JESITEILHOCTH B IMPOIECCE peaTu3alii OCHOBHBIX HAMpaBICHUMN
BOCIIUTATEIIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKON MO3ZUIIMU 00YUYarOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOIO
00IIIeCTBA;

MPUHATHE TPATUITMOHHBIX O0IEYEIIOBEYECKUX TYMAaHUCTUUECKUX U JEMOKPATHUECKUX IIEHHOCTEHH;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIBbHOCTh B HMHTEpEcax TIPaKJAaHCKOTO OOIIEeCTBa, Yyd4acTBOBaTh B
caMOYIIpaBJieHUU B 00pa30BaTeIbHON OpraHU3allnu;

YMEHHE B3aHMOJICMCTBOBATH C COLIMAIbHBIMU UHCTUTYTAMH B COOTBETCTBUHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM JIESATEIILHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUUCKON TPaXKJaHCKOW MACHTUIHOCTH, TAaTPHOTH3MA;

IIEHHOCTHOE OTHOIIEHHE K TOCYJIapCTBEHHBIM CHMBOJIaM, JOCTIKCHUSIM POCCUUCKUX YUEHBIX B 00J1acTH (DUBUKU U
TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;



CIIOCOOHOCTh OIICHMBATh CHUTYyallMI0O M MPUHUMATh OCO3HAHHBIC pEUICHUs, OPHUEHTHUPYICh Ha MOpPaIbHO-
HPaBCTBEHHbBIC HOPMBI U IICHHOCTH, B TOM YHUCJIE B ACSATEIBHOCTH YUEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIEro;

4)3cTeTHYECKOro BOCIIMTAHUS:

ACTETUYECKOE OTHOILICHUE K MUY, BKIIIOUasl 3CTETUKY HAyYHOTO TBOPUECTBA, MPUCYIIEro (PU3NIECKOI HAyKe;

5)Tpy10BOro BOCIIMTAHMS:

MHTEpEC K pa3InyHbIM chepaM npodecCuoHaNbHON IEATeIbHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKONU U TEXHUKOM,
YMEHHE COBEPINATh OCO3HAHHBIN BBIOOp Oyayliel npodeccuu U peain30BbIBaTh COOCTBEHHBIC )KM3HEHHBIC TJIAHBL;

TOTOBHOCTb ¥ CIOCOOHOCTH K 00OpPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1acTh (DU3UKU HA MPOTSHKEHUH BCEH JKU3HU;

6)3K0JI0TrN4eCKOr0 BOCIIMTAHMSA:

Cc(OPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpbl, OCO3HAHUE INI00AJTBLHOTO XapaKTepa 3KOJIOTHYECKUX MPOOIIeM;

IUIAHUPOBAHKUE U OCYILECTBIICHUE IEUCTBUIM B OKPYXKAIOILIEH CpeJie Ha OCHOBE 3HAHUA LEJIEW yCTOMYMBOTO Pa3BUTHUSA
YEJIOBEUYECTBA;

pacuIMpeHHe ONbITA IEATETbHOCTH KOJIOTHYECKOW HAIIPABJIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUU 110 (PUBHKE;

7)IIeHHOCTH HAYYHOT' 0 MO3HAHUSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NYECKON HAYKU;

OCO3HaHUE LIEHHOCTU HAyYHOU AEATEeIbHOCTH, TOTOBHOCTh B IIPOLIECCE U3YUEHUS (PU3UKU OCYIIECTBIISITh MPOEKTHYIO
Y UCCJIEI0BATENBCKYIO IEATENbHOCTh MHANBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jlornueckue JaeicTBuA:
CaMOCTOATENFHO (POPMYIMPOBATH U aKTYaTU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;
ONPEAEIATH €U AEATEIbHOCTH, 3aJ1aBaTh MApaAMETPhl U KPUTEPUU UX JTOCTUKCHUS,
BBISIBJISITH 3aKOHOMEPHOCTH U TPOTUBOPEUUS B pACCMaTPUBAEMBIX (PU3MUECKUX SBIICHUSIX;



pa3pabaThiBaTh IJIaH pEIICHHsS MPOOJEMbl C Y4E€TOM aHalM3a UMEIOIIMXCA MaTepUANIbHBIX M HEMaTepUaIbHBIX
pecypcoB;

BHOCUTb KOPPEKTHUBBI B JESTEIBHOCTh, OLIEHWBATh COOTBETCTBHE pE3YJIbTATOB LEJSAM, OLEHHBAaTh PHUCKHU
MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCIOBUSAX PEATbHOTO, BUPTYAJbHOTO W KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUH KU3HEHHBIX MPOOIIEM.

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

BJIaJICTh HAYYHON TEPMUHOJIOTUEH, KITIOUEBBIMU MOHITUSMUA U METOIaMU (PU3UYECKON HAYKH;

BJIaJICTh HAaBBIKAMU Y4E€OHO-UCCIEA0BATEILCKON U MPOEKTHON JEATeIIbHOCTH B 00JIACTH (DU3UKHU, CTIOCOOHOCTBHIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pelIeHUsl 3aj1ad (PU3MUYECKOro COJACp)KaHUs, NPUMEHEHUIO
pPa3IMYHBIX METOAOB MO3HAHMS;

BJIQJICTh BHUJAAMHU JCSATEILHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluu, TpeoOpa3oBaHUIO U
MIPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTyaIMAX, B TOM YUCJIE TIPU CO3J]aHUU YUEOHBIX MMPOEKTOB B 00JaCTU (PU3UKHU;

BBISIBJISITh IPUYUHHO-CIICICTBEHHBIE CBSI3U U aKTyaJM3UPOBATh 3a]1a4y, BBIIBUTAaTh TUIIOTE3Y €€ PELICHUS], HAXOAUTh
apryMEeHTBI JUIs1 JOKA3aTeNbCTBA CBOMX YTBEPKICHUM, 3aaBaTh MMapaMeTPbl U KPUTEPHUU PEILICHHUS;

aHAJIM3UPOBATh TOJYUYEHHBIE B XOAE PEIICHUS 3aJaud pPe3yJIbTaTbhl, KPUTUYECKU OLIEHHBATH HUX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a7a4ll B 0OpPa30BaATEIbHOMN NESATEILHOCTH, B TOM YHUCIIE MPU U3yYCHUHU
busuKy;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

yMETb NMEPEHOCUTH 3HaHUS TI0 (PM3UKE B MPAKTUUECKYIO 00JIaCTh )KU3HEICSITEIHLHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, TIPEJJIaraTh OpPUTMHAIBHBIC MMOJIXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 33/1a4H, JIOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

Pa6ora c nundopmanueii:



BJA/J€Th HaBbIKAMHM IOJIy4€HUs HUHGPOpMauu (PU3UUYECKOrO COJEpKaHUs M3 MCTOYHMKOB pa3HBIX THIIOB,
CaMOCTOSITEJIBHO OCYILECTBIISATh MOUCK, aHAJIN3, CUCTEMATU3allMI0 U UHTEPIPETAUI0 HH()OPMALIUK Pa3IUYHbIX BUIOB U
(GopM npeaCcTaBIEHNUS;

OLIEHUBAThH JOCTOBEPHOCTH HH(OpMALIHH;

UCIIONb30BaTh CpEACTBAa WH(GOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHM B pEIIEHUH KOTHUTHBHBIX,
KOMMYHHMKATHUBHBIX M OPraHU3alMOHHBIX 3aJad C COOJIOJEHHEM TpeOOBaHU IPrOHOMHUKH, TEXHUKU O€30IacHOCTH,
TUTUEHBI, PECYpCOCOEepeKEHUs, TPABOBBIX U ATUUECKUX HOPM, HOpM MH(OPMAaLlMOHHON 0€3011aCHOCTH;

CO37aBaTh TEKCThl (PU3NYECKOTO COJAEPKAHMS B PA3IUYHBIX (QopMarax ¢ y4E€TOM Ha3HAYEHUS HHPOpMaLUHU U
LEJIEBOI ayJUTOpUH, BEIOHpas ONTUMAIbHYIO (POpMY IIPEICTABICHUS U BU3yaJIU3al[1H.

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;

pacro3HaBaTh NPEANOCHUIKA KOH(IUKTHBIX CUTYallMM U CMSATYaTh KOH(PIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIIIECTBA KOMAHHOW U UHIUBUIyIbHON PabOTHI;

BBIOMPATHh TEMATUKY M METOJIbI COBMECTHBIX JACHCTBUM C yU€TOM OOIIUX MHTEPECOB U BO3MOKHOCTEHN KaXKI0TO YieHa
KOJUJICKTHBA;

MPUHUMATH LI€IM COBMECTHOW JIESITEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JICHCTBUS MO €€ JOCTUKECHUIO:
COCTaBJISITh TUIAH JIEWCTBHM, paclpenessaTh poyid ¢ YYETOM MHEHHH yYaCTHHUKOB, OOCYXKIaTh PE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBATh KAue€CTBO CBOEr0 BKJIaJla M KaXXIOTO y4YaCTHHWKA KOMaHAbl B OOMIMM pe3ysibTaT MO pa3padOTaHHBIM
KPUTEPUSIM;

Mpeiaratb HOBBIE MPOEKTHI, OLICHUBATh UJIEU C TTO3UIIMHA HOBU3HBI, OPUTUHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTHY;

OCYILECTBIISITh TMO3UTHBHOE CTPATETMYECKOE MOBEICHUE B PA3JIMYHBIX CUTyalUUsX, IPOABIATbH TBOPYECTBO U
BOOOpaKeHHUE, OBITh HHUITUATHBHBIM.

PerynsiTuBHBIC YHHBeEpCcaJbHbIe y4eOHbIe NeiCTBHSA



Camoopranusamnus:

CaMOCTOATENILHO OCYIIECTBIIATh IMO3HABATENIBbHYIO JEATEIBHOCTh B 00JacTH (PU3UKK U aCTPOHOMHH, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIBHO COCTABJIAThH IJIaH PELICHUs] PACUETHBIX M KaYECTBEHHBIX 3a/]a4, IUIaH BBINOJHEHUS NMPAKTHYECKOU
paboTHI ¢ YUETOM UMEIOIINXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUIT;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacupsATh paMKH y4eOHOTro MPEeAMETa Ha OCHOBE JINYHBIX NMPEANIOYTCHU;

JienaTh OCO3HaHHBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTh 3a PEILIECHUE;

OLICHMBATh NPHUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO JIPYAUIMU B 00JacTH (PU3HMKH, MOCTOSHHO IIOBBIIIATH CBOM
00pa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LENSIM;

BJIAJCTh HAaBBIKAMU TIO3HABATENHHON pe(deKCuM Kak OCO3HAHUS COBEPIIAEMbBIX JEHCTBUN UM MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI pe(IeKCUU IS OLIEHKU CUTYallud, BEIOOpa BEPHOIO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS 110 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U @pPIYMEHTHI IPYTUX NPH aHAJIM3€E Pe3yJIbTaTOB ACSITEIbHOCTH;

OPUHUMATH ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA,

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ Pe3yJIbTaTOB JACSATEIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYIHX HA OIIHOKH.

B nponecce qocTHKeHUs TMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOTPaMMBbI 1O (DU3HKE ISl YPOBHS CPEAHEr0 00IIEero
oOpa3oBaHus y 00y4arOIINXCS COBEPIICHCTBYETCSI SMOLMOHAIBHBIN MHTEIUIEKT, MPENoiaraloiui chopMIUpPOBAHHOCTS:

CaMOCO3HAHUS, BKIIIOYAIOLIETO CIIOCOOHOCTh MOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSHHE, BUAETH HANpaBICHUS
pa3BUTHS COOCTBEHHOW AMOIMOHAIILHOM cepbl, ObITh YBEPECHHBIM B ce0e;



CaMOpETYJIMPOBAHMS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh OTBETCTBEHHOCTh 32 CBOE IMOBEJICHME,
CITOCOOHOCTH aIANTUPOBATHCS K IMOITMOHATBHBIM U3MEHEHHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEW MOTHBAIIUM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHKEHHIO 1M U yCIEXy, ONTUMHU3M, UHUIIUATUBHOCTD,
YMEHUE JIEUCTBOBATh UCXO/I U3 CBOMX BO3MOKHOCTEM;

OMIIATUH, BKIIOYAIOIICH CIIOCOOHOCTh TOHMMATh 3MOIMOHAIBHOE COCTOSIHHUE JPYTUX, YYUTBIBATh €r0 TIpH
OCYIIIECTBJIICHUHU OOIIECHHS, CTIOCOOHOCTh K COUYBCTBHIO M COTIEPEIKMBAHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAaMBaTh OTHOIICHUSI C JAPYTUMHU JIIOJBMH, 3a00THUTHCH,
MPOSIBIIATh HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K xonny oOyuenns B 10 Kkjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpaXkaTb
c(OpMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh HA MPUMEpPAX PoJib U MECTO (PU3UKU B (HOPMHUPOBAHUM COBPEMEHHOIN HAy4YHOM KapTHHBI MHpA, B
Pa3BUTHUH COBPEMEHHOM TEXHUKH M TEXHOJIOTHUM, B IPAKTUYECKOU ESITENBHOCTH JOJEH;

YUUTHIBATh TPAHULIBI IPUMEHEHUS U3YYEHHBIX (U3MUECKUX MOJEIEH: MaTepralibHas TOYKa, MHEpIUaIbHAs CUCTEMA
oTcu€Ta, abCOJIIOTHO TBEPJOE TEJIO, UACAIBHBIN Ta3, MOJEIN CTPOEHUS Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU pelIeHuU PU3NIECKUX 3a/1ay;

pacrno3HaBaTh (U3MYECKUE SABJICHUS (IIPOLECCHI) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXAHMKH, MOJEKYJSPHO-
KMHETUYECKOW TEOPUM CTPOCHHSI BELIECTBA M JJIEKTPOJAMHAMUKHU: PABHOMEPHOE M PABHOYCKOPEHHOE MPSMOJUHEWHOE
JBUKEHUE, CBOOOIHOE Ma/IeHUE T, IBMXKEHHE 110 OKPY>KHOCTH, MHEPLIMS, B3aUMOJEHCTBUE Ted, T Py3usi, OpoyHOBCKOE
JBUKEHHE, CTPOCHHUE KHUAKOCTEH M TBEPABIX Tel, U3MEHEHHEe o0BbEMa TeN MpU HArpeBaHUU (OXJIAKICHHM), TEIUIOBOE
paBHOBECHE, WCIIAPEHHME, KOHICHCALMs, IUIABJICHHE, KPUCTAJUIM3ALMs, KUIIEHWE, BIAXHOCTb BO31yXa, IIOBBILICHUE
JIABJICHMS ra3a IIPU €r0 HArpEeBaHUMU B 3aKPBITOM COCYZE, CBSI3b MEXIYy ITapaMEeTpaMH COCTOSHHs ra3a B M30IPOLECCAX,
ANEKTpU3aUus TEJl, B3aUMOJECHCTBUE 3apsI0B;

OMKCHIBATH MEXAHUYECKOE [BHKEHUE, HMCHOJIb3yd (U3MYECKHUE BEIMYMHBI: KOOpJWHATA, IyTh, IEpEMEIIEHUE,
CKOPOCTb, YCKOPEHHE, Macca Teja, CUIIA, UMITYJIbC TeJIa, KHHETUYECKAask SHEPIUs, IOTCHIMAIbHAS YHEPTHsI, MEXaHUYECKas



paboTa, MexaHWYecKas MOILIHOCTh; IIPU OMUCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICI UCIIOJIb3yEMbIX BETUYMH,
uX OOO3HAYEHUsT U E€JIMHUIIBI, HAXOAUTh (OPMYJbI, CBS3BIBAIONINE JaHHYIO (U3UYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYNHAMU;

OTKCHIBaTh U3YUYCHHBIC TETVIOBBIE CBOWCTBA TEJ U TEIUIOBHIC SBJICHUS, UCTIONB3Ys (PU3UUECKHUE BEIUYUHBI: TaBJICHHUE
rasza, TeEMIIeparypa, CpPeAHAs KMHETUYECKAsd YHEPTHUS XaOTUUYECKOIO JBVIKECHHSI MOJIEKYJ, CPEAHEKBAApaTUYHAS CKOPOCTh
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSI SHeprus, padora raza, KOd(QQUIUEHT IMOJE3HOTO JEHCTBUSI TEIIOBOIO
JIBUTATEJISI; TPU OMHCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKHI CMBICT HCHOJIB3YEMbIX BEIUYWH, MX O00O03HAUYCHUS U
€AMHUIIBI, HAXOUTh (DOPMYJIbL, CBSI3bIBAIOIINE JAHHYIO (PM3UYECKYIO BETUUYHHY C APYTUMH BEIUYUHAM;

ONKCHIBATh H3YYEHHBIE 3JEKTPUUYECKUE CBOWCTBA BEIIECTBA M 3JIEKTPUUYECKUE SABJICHHS (IMPOLECCHI), HCIONb3YS
(u3NYecKue BETUYMHBL BJIEKTPUUYECKUN 3apsAll, AJIEKTPUUECKOE IM0J€, HANPSKEHHOCTh MOJIA, MOTEHUUAN, Pa3HOCTh
MOTEHIMAJIOB; MIPU OMUCAHUU MPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICI MCIOJBb3YEMbIX BEIWYUH, UX O0O3HAUYCHUS U
CIMHMUIIBL; YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO BEIMUYMHY C IPYTUMU BEIMYMHAMU;

aHAIM3UPOBaTh (PU3HUECKUE POLECCHI U SBJIECHUS, UCIIONb3Ys (PU3NUECKUE 3AKOHBI U MPUHLHUIIBL: 3aKOH BCEMUPHOTO
tarotenusi, |, Il u Il 3akonsl HproTOHA, 3aKOH COXpaHEHHUS] MEXaHWYECKOW SHEPruH, 3aKOH COXPAHEHHS HMITYJbCa,
MPUHLHUI CYNEPHO3ULUA CUJI, NPUHIUII PABHONPABUS HHEPIUAIBHBIX CHUCTEM OTCU€TA, MOJIEKYJISIPHO-KUHETUYECKYIO
TEOPHIO CTPOEHUS BEILECTBA, Fa30BbIE 3aKOHBI, CBA3b CPEIHEW KMHETUYECKON 3HEPrUHU TEIUIOBOIO JBHUKEHUS MOJIEKYII C
abCOJIIOTHOM TeMIlepaTypoH, EePBbIl 3aKOH TEPMOJIMHAMUKH, 3aKOH COXpPaHEHUs JIEKTPUUYECKOTo 3apsija, 3akoH Kyrnona,
PUAITOM pa3iMyaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MATEMATHYECKOE BbIPAXKEHUE U YCIOBUS (TpaHULIbI, 00JACTH)
MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPUHIIMIIBI IEUCTBHS MAIllMH, MPUOOPOB U TEXHUUECKUX YCTPOMCTB; pa3inyaTh YCJIOBHS UX
0€30I1acCHOT0 UCIIOIB30BAHUS B IOBCEIHEBHON KHU3HU;

BBITIOJIHATh 3KCHEPUMEHTHI M0 UCCIENOBaHUIO (U3MUECKUX SIBJICHUI M MPOLECCOB C UCIOJIb30BAHUEM MPSIMBIX U
KOCBEHHBIX M3MEpPEHUH, MpU 3TOM (QOopMyIHpoOBaTh MpobdiieMy/3ajady U TUIIOTE3y y4eOHOTO SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEAJIOKEHHOT0 000PYyI0BaHMS, POBOJAUTH ONBIT U (POPMYIMPOBATH BBIBOJIBI;

OCYILECTBIISAThH NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NUECKUX BEJIMYUH, IPU 3TOM BbIOMpaTh ONTUMAJIBHBIA CIOCO0
WU3MEPEHHUS U UCII0Ib30BaTh U3BECTHBIE METObI OLEHKH MMOIPEIIHOCTEN H3MEPEHU;



UCCIIEI0BATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BEJIMYMHAMM C HUCIIOJIB30BAHMEM MPSAMBIX M3MEPEHUM, IpU 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, PUKCUPOBATH PE3YJIbTATHI MTOJyYEHHOMN 3aBUCUMOCTH (PU3MUECKHUX BEIUYMH B BUJIE TAOIUI] U
rpa(uKoB, AeJaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0moaTh mpaBuia OE30MacHOTO TpyJa MpH IMPOBEACHUH HCCIEIOBAaHWM B pamMKax ydeOHOro SKCIEpHUMEHTa,
y4eOHO-UCCIEIOBATEILCKOM M MPOEKTHOW ACSITENbHOCTH C  HCHOJB30BAaHUEM HM3MEPUTEIBHBIX  YCTPOHCTB H
J7a00paTOPHOTO 0OOPYIOBAHUS,

pemarh pacyéTHbIE 3aJa4ul C SIBHO 33JaHHON (U3NYECKOW MOJEIBIO, UCTONb3Ys (PU3NUECKHE 3aKOHBI U IPUHLIUIIBI,
Ha OCHOBE aHaju3a YCJOBHUS 3aJauyd BbIOMpATh (PU3MYECKYIO MOJIENb, BBIACIATH (PU3UUECKUE BEIUYUMHBI U (POPMYIIbI,
HEOOXOUMbIEC IJisi €€ pPElIeHUs, MPOBOAUTH PAcuEThl U OIECHUBATh PEATBHOCTH IMOJYYCHHOTO 3HAYCHHUS (U3UUYECKOU
BEJIMYMHBI,

pelIaTh KaueCTBEHHbIE 3aJ]aul: BBICTpaMBaTh JIOTMUECKU HENPOTHBOPEUMBYIO LIEMIOYKY PACCYX ACHUHU C OMOpON Ha
U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKUE SIBICHMUS;

UCTIONB30BaTh TMPH pEIICHWH YYeOHBIX 3a1ad COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJOTUHA IS TOHCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALMNA W TPEICTaBICHUS Y4eOHON M HAy4YHO-TIOMYJISpHOW HMH(OpMAIMH, MOTyYeHHOU H3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJIy4aeMyto HH(POPMaLUIO;

OPUBOJUTH NPUMEPHl BKJIAJa POCCUMCKMX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAyKHU, OOBSICHEHUE
IPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETUYECKHE 3HaHUS MO (DU3MKE B MOBCEIHEBHOM KH3HU IS oOecredeHuss 0e30MacHOCTH MpH
oOpalieHu ¢ MpudOpaMH U TEXHUYECKUMH YCTPOWCTBAMH, MJIsi COXPAHEHUS 3JI0pPOBbS W COONIOACHHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKpPYKaIOILEl Cpefe;

paboTaTh B IpYyIE C BBHIMOJIHEHUEM Pa3IMYHBIX COLHMAIbHBIX POJIEH, MIIAHUPOBATh PabOTy TPYIIIbI, PALIMOHAIBHO
pacripenensaTh 00s3aHHOCTH M TUIAHUPOBATh AEATEIbHOCTh B HECTAaHAAPTHBIX CUTYallMsSX, aJIeKBaTHO OIICHWBATH BKIIA]]
Ka)XJO0TO U3 YYaCTHUKOB TPYIIIHI B PEIICHUE paccCMaTpUBaeMOi MpoOIEMBI.

K xonmy oOyuenuns B 11 KkJjacce mpeaMeTHbIE pe3ydbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
c(OPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHUI:



JIEMOHCTPUPOBATh Ha MPUMEpaxX posib U MecTo (HU3UKHU B GOPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B
pPa3BUTHH COBPEMEHHOW TEXHWKH M TEXHOJIOTUH, B MPAKTUYECKOW JESITETBHOCTH JIIOJCH, LEIOCTHOCTh M E€IWHCTBO
¢du3nUecKkoil KapTUHBI MHPA;

YUUTHIBaTh TPAHUIIBI TPUMEHEHUSI U3YYCHHBIX (PU3UUECKUX MOJETCH: TOUCUHBIN 3JEKTPUUECKUA 3aps, JIyd CBETa,
TOUYEYHBI UICTOYHHK CBETA, AICPHA MOJEIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO Siipa NPU PEelIeHUN (PU3NIECKUX 3a]1aY;

pacro3HaBaTh (pu3nUecKue siBICHUS (IIPOIECCHl) U OOBICHATH UX Ha OCHOBE 3aKOHOB JICKTPOJAUHAMUKHU M KBAHTOBON
(GU3MKY: 3IEKTpUUYECcKas MPOBOAUMOCTD, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJCICTBHE
MarHuTOB, JIEKTPOMArHUTHAS WHIYKIIHS, NEHCTBUE MArHUTHOTO TOJISI Ha MPOBOJAHHMK C TOKOM M JIBIDKYIIUHCS 3apsi,
DJIEKTPOMArHUTHBIE KOJEOAaHWS W BOJHBI, MPSIMOJUHEHHOE pacHpOCTpaHEHHE CBETa, OTPaKEHHUE, MPETIOMIICHHE,
uHTEeppepeHus, Tudpakuus U MNOJsSpU3alus CBETa, Juclepcusi cBeTa, (oTosnexkrpuyeckuid 3Ppdekt (poTodrddexr),
CBETOBOE JIaBJICHHE, BO3HMKHOBEHHE JIMHEMYAaTOro CIEKTpa aToMa BOJOpPOJA, €CTECTBEHHass M MCKYCCTBEHHas
PaZ0aKTUBHOCTb;

ONHKCHIBATh HW3YYCHHBIC CBOWCTBAa BeIIECTBA (DICKTPUUECKHE, MArHUTHBIC, ONTHYECKUE, DICKTPUUECKYIO
MPOBOJAMMOCTh Pa3JMUYHBIX CPEA) M DIEKTPOMATrHUTHBIC SBICHUS (MIPOIECCHI), WCIMONIB3YS (PU3NYECKHE BEIMYMHBI:
AIIEKTPUYECKUI 3aps]], CUila TOKa, JIEKTPUUECKOE HaNpsHKEHHUE, JIEKTPUUECKOE COITPOTUBIICHHUE, Pa3HOCTh MOTEHIIMAJIOB,
AJIEKTPOJIBIKYILAsl CHiIa, paboTa TOKA, MHAYKIUS MarHUTHOrO Mouid, cuia Ammepa, cuia JlopeHua, MHAYKTUBHOCTb
KaTyILKH, SHEPTHUS 3JIEKTPUUECKOI0 U MAarHUTHOTO TOJIEH, IEPUOJI U 4acTOTa KojieOaHui B Kose0aTeIbHOM KOHTYpE, 3apsij
U CWJIa TOKa B TMPOIIECCE TaPMOHUYECKHX DIJIEKTPOMArHUTHBIX KojeOaHui, (POKyCHOE pPacCTOSHHE W ONTHYECKas Cuja
JIMH3BI, TIPU OMUCAHUH MPABUILHO TPAKTOBATh (PU3NUECKUI CMBICI HCIIOJIb3yEeMbIX BETUYHH, UX 0003HAUCHUS U €AMHMUIIBI,
yKa3bIBaTh (JOPMYJIbI, CBS3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYUHY C IPYTMMH BETUUMHAMU;

ONHKCHIBATh M3yYCHHbIC KBAHTOBBIC SBJICHUS U TPOIECCHI, HCIONb3Ysd (PU3NUECKHE BEIUYUHBI: CKOPOCTb
DJIGKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI M 9acTOTa CBETA, DHEPTHsI U UMITYJbC (POTOHA, MEPUOJ MOTypaciaga, dHEPTHs
CBSI3M AaTOMHBIX sIIep, MPHU OINHUCAHWUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUI CMBICT HCIOJIBb3YEeMbIX BEITHYHUH, HX
0003HAYCHUS U CIMHUIIBI, YKA3bIBaTh (DOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEJMUUHY C APYTUMHU BETHIHMHAMH,
BBIUUCIIATH 3HAUeHNE (PU3UYECKOM BEINYNHBI;

aHaAJIM3UPOBaTh (PU3NYECKUE MPOIECCHl M SIBICHMS, WCIOJB3Yys (DU3MUECKHE 3aKOHbl M MPUHLUIBL: 3aKkoH Owma,
3aKOHBl  TOCJIEIOBATENIBHOTO W  TMapaJUIeNIbHOTO  COEAMHEHHUS TMPOBOAHMKOB, 3akoH JDxoyns—Jlenuma, 3akoH



AIEKTPOMATrHUTHON WHAYKIIMH, 3aKOH MPSMOJMHEHHOr0 paclpoCTpaHEHHUs CBETa, 3aKOHbI OTPAKEHUS CBETa, 3aKOHbI
MpEeJIOMJICHUSI CBETa, ypaBHEHHE OWHINTeHHa 1 QororddexTa, 3aKOH COXpPAHEHUS DHEPruU, 3aKOH COXPAHECHHUS
UMITYJIbCA, 3aKOH COXPAHEHHUs AJIEKTPUUYECKOTO 3apsja, 3aKOH COXPAaHEHMs] MacCOBOTO 4Mciia, mocTynarsl bopa, 3akoH
PaMOAKTUBHOTO pacmajaa, Mpu 3TOM pas3indyaTh CIOBECHYIO (JOPMYIHPOBKY 3aKOHA, €0 MaTeMAaTHUECKOE BBIPAKCHHUE H
ycioBus (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OTIPEJICNIATh HaNpPaBJICHUE BEKTOpPA MHIYKIIMM MArHUTHOTO TOJIS MPOBOJHHMKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
JlopeHua;

CTPOUTH U OMKCHIBATh U300paXKEHUE, CO3/1aBAEMOE TIJIOCKUM 3€pPKAJIOM, TOHKOW JIMH30M;

BBITIOTHATD SKCIIEPUMEHTBI 10 UCCIECIOBAHUIO (PU3MUECKUX SIBIICHUI U MPOIECCOB C MCIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX M3MEPECHUI: MpU 3TOM (POpMyIUpOBaTh MpoOsieMy/3ajiady U TUIIOTE3y Y4eOHOTO SKCIEPUMEHTa, cOOUpaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO0 000PYI0BaHMUSI, IPOBOJIUTH OMBIT U (DOPMYITUPOBATH BHIBOJIBI;

OCYHIIECTBJISTh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPATH ONTUMAIBHBINA CIIOCOO
WU3MEPEHUS U UCTIOJIb30BaTh U3BECTHBIE METO/IbI OIIEHKH MOTPEITHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH  (PU3MUECKUX BEJIMYMH C HCIOJB30BAaHUEM TMPSMBIX HM3MEPEHUM: TMpHU ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIHTATHI MOTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BETUYHMH B BUJIE TAOJIUII U
rpaduKoB, JAeaTh BEIBOABI MO pe3yjIbTaTaM UCCIICI0BaHNUS;

coOIoIaTh MpaBwiia 0€30MacHOr0 TpyJa MPU MPOBEICHUU MCCICIOBAHUN B paMKax Y4eOHOro HKCIIEPUMEHTA,
y4eOHO-UCCIICIOBATEILCKOM U TPOCKTHOM  JIEATEIbHOCTH C  HWCIOJb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYAOBAHUS;

pemaTh pacu€THbIC 3a7a4i C SBHO 3aJIaHHON (PU3UYECKON MOJIEIbIO, UCTIONIb3YS (PU3NUECKHE 3aKOHBI M MPUHIIUIIBI,
Ha OCHOBE aHaju3a YCJOBHS 3aJa4d BHIOUPATh (PU3UYECKYIO MOJIEb, BBIACIATh (HU3UUECKUE BEIMUMHBI U (POPMYIIHI,
HEOOXOJMMBbIC ISl €€ pellIeHUs], MPOBOJUTh PacyEThl U OIEHUBATh PEATHHOCTh MOJYYECHHOTO 3HAYCHHUS (U3UUYECKOU
BCJTUYMHBL;

pelaTth KaueCTBEHHBIE 3aJa4M: BBICTPAMBAThH JIOTUYECKH HETPOTUBOPEUMBYIO IETIOYKY PACCYXKIESHUM C OMOpOM Ha
M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTHU M (PU3UUECKUE SIBJICHUS;



UCIIOJIb30BaTh TMPU PEIIEHUH YYEOHBIX 3a7ad COBPEMEHHbIe HHGOPMAIIMOHHBIE TEXHOJIOTUM MJi1 TIOHCKa,
CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIMM U TPEJICTABICHUS Y4eOHOW M Hay4dHO-TIOMYJSAPHON WHGOpMAIMK, MOJYy4YEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHUECKH aHAJIU3UPOBATH MOJTy4yaeMylo HH(pOpMaIuio;

OOBSICHATH IPUHLIUIIBI ACUCTBUS MAIllMH, TPHUOOPOB U TEXHUYECKHUX YCTPOICTB, pa3iudaTh YCIOBHs UX 0€30MacHOTO
UCITOJIb30BAHUS B IOBCETHEBHOM KU3HU;

NPUBOJUTH MPUMEPHI BKJIAJla POCCUUCKUX W 3apyOeKHBIX YUEHBIX-(PU3UKOB B pPa3BUTHUE HAayKH, B OOBICHEHUE
IIPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEAHEBHOM W3HM g oOecrieueHuss 0€30MacHOCTU MpHU
oOpamieHMM C NOpuOOpaMH M TEXHUYECKHMMH YCTPOMCTBaMH, JMJIA COXPAaHEHUs 3JI0pOBbsi M COOJIOJEHUS HOPM
DKOJIOTHYECKOTO MOBEJICHHS B OKPYKAIOLIEH CpelIe;
paboTaTh B rpyIIle C BBIIOJHEHUEM PA3IMYHBIX COLIMAIIBHBIX POJIEH, IIAHUPOBATH Pa0O0Ty IPYyNIIbl, PALIMOHAIBEHO
pacnpenensaTh 00s13aHHOCTH U IUITAHUPOBATh JIESTEIbHOCTh B HECTAHJAPTHBIX CUTYalUsAX, aICKBATHO OIIEHUBATh BKJIA]T
KQ)KJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE paCCMAaTPUBAEMOM IPOOIEMBI



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
bu6mmorexa [IOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 1 0 0 https://m.edsoo.ru/7f41bf72
1.2 ®wusnKa 1 METOABI HAYYHOTO MO3HAHUS 0 0
1.3 0 0
Wroro no pazneny 2
Pasznea 2. MEXAHUKA
bu6mmorexa [IOK
21 Kunewarika > 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huraniica ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnmnoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 0 bubnmoreka [JOK
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AI‘pCFaTHBIe COCTOSAHHA BCUICCTBA.

https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK

3.3 ®dazoBbIe IEPEXOIbI S https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24
Paznen 4. JIEKTPOJAMHAMUKA
1 EKTPOCTATIRA 10 fiffﬁfﬁgﬁﬁmmn
49 [locTosiHHBIM 21eKTpUyYecKuil TOK. Toku B 12 bubnuoreka [IOK
pa3IMYHBIX cpeliax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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