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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpeIHEro odiiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHWW M TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
oOpazoBaTenbHOM TmporpaMmbl, mpeactaBieHHbIx B PI'OC COO, a Ttakxke ¢ yd€ToMm
dbenepasibHOM paboyeil mporpaMmbl BOCIHUTAHMS M KOHIEHIMU MPENoJlaBaHusl y4yeOHOTro
npeamera «®Pusznka» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit denepanun,
peanu3yroIMX OCHOBHBIE 00pa30oBaTEIbHbIE TPOTPAMMBI.

Conepxanue mporpamMmbl 1o (pu3uke HampaBieHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
HAayyHOW KapTuHbl Mupa oOydarommxcsi 10—11 kmaccoB mpu oOydeHun ux Qusuke Ha
0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIBHOCTHOTO mojaxoja. [Iporpamma mo ¢usnke
cootBeTcTBYeT TpeboBanusiM PI'OC COO k miaaHUPYEeMbIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeAMETHBIM pe3yIbTaTaM 00ydeHUS, a TAKKE YIUTHIBACT HEOOXOIUMOCTh PeaTn3aIliu
MEKIPEIMETHBIX CBSI3EH (PU3UKU C €CTECTBEHHO-HAYYHBIMU Y4e€OHBIMU MpeaMmeTamu. B Helt
OTPENENSAIOTCS OCHOBHBIE 1M H3y4YeHUsT (UBUKM HAa YpPOBHE CPEIHETO OOIIEro
oOpa3oBaHusl, IUJTAaHUPYEMbIE pE3yJbTaThl OCBOCHUA Kypca (UBUKUA: JUYHOCTHEIE,
MeTarpeIMETHbIC, TpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIIOYAET:

e TIUIAHUPYEMBIE PE3YyJbTaThl OCBOCHHUS Kypca (u3MKu Ha 0a30BOM YpOBHE, B TOM

YHCJIe MPEAMETHBIE PE3YNIbTATHI IO TOAaM 00yUeHUS;

e cojepkaHue yaeOHoro npeamera « Ou3nkay 1mo rojgaMm 00ydeHusl.

du3nka Kak Hayka O HamOoJiee OOIIMX 3aKOHAX MPHUPObI, BHICTyNAs B KadyecTBE
y4eOHOTO MpeaAMETa B IIIKOJIE, BHOCHT CYIICCTBEHHBIM BKJIAJ B CHUCTEMY 3HaHHH 00
okpyxatomeM Mupe. IkonbHBIN Kype QU3UKU — CUCTEMOOOPA3YIOIIUI /1Ji1 €CTECTBEHHO-
HAy4YHBIX yU4E€OHBIX MPEIMETOB, MOCKOIbKY (PH3MUYECKHe 3aKOHBI JIeKAT B OCHOBE MPOIECCOB
U SBJICHUH, M3y4aeMbIX XUMHUEH, Ouosiorueu, gusmueckoit reorpadueil m acTpOHOMHEH.
Hcnonb3oBaHWe W aKTUBHOE MPUMEHEHUE (PU3MUECKUX 3HAHUU OIpeesseT XapakTep U
pa3BUTHE Pa3HOOOpa3HBIX TEXHOJIOTUNH B cdepe HDHEpreTukd, TPaHCIOpPTa, OCBOCHUS
KOCMOCa, MOJYyYEeHHUS] HOBBIX MAaTEpHUANIOB C 33/IaHHBIMU CBOMCTBaMHU W Jpyrux. M3yueHue
(Y3UKM BHOCUT OCHOBHOW BKJIaJl B (DOPMUPOBAHHE €CTECTBEHHO-HAYYHON KapTHUHBI MHpa
oOyuaroruxcsi, B (HOPMHUPOBAHUE YMEHUNM NPUMEHSTh HAyYHBI METOJ TO3HAHHUS TIPH
BBITIOJTHEHUHU UMU YU4E€OHBIX UCCIIEAOBAHUM.

B ocHOBY kypca Qu3uKku I8 YpOBHSI CPeAHEro OOIIEro oOpa3oBaHMs TOJIOKEH s
UJIel, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 OCTPOEHUS.

Hoes yenocmuocmu. B COOTBETCTBUM ¢ HEW KypC SBISETCS JIOTHYECKU 3aBEPIIEHHBIM,
OH COJICPKUT MaTepual U3 BCeX pa3AesioB (PU3UKH, BKIIOYAET KaK BOMPOCH KJIACCHUECKOMH,
TaK 1 COBPEMEHHOHN (U3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM ¢ HEWl MaTepuan Kypca (U3MKA OObEeIUHEH
BOKpYT ¢usnueckux Teopuii. Bemymmm B kypce siBnsieTcs GopMUpPOBAHUE TPEACTABICHUHN O
CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELIECTBE U MOJIE.

Hoes  eymanumapuzayuu. EE€  peanuzamusi  NpeanosiaraetT  MCHOJIb30BaHUE
T'YMaHUTApHOTO MOTEHIHaIa (PU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTUS (DU3UKU C



pa3BuTHEM OOIIECTBAa, a TaKKe C MHPOBO33PEHUECKMMHM, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU TIPOOIIeMaMHu.

Hoes npuknaownoii nanpaenennocmu. Kypc Qu3MKu mpearnonaraeT 3HAKOMCTBO C
IMIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJOTHYECKUX MPUIOKEHUN HM3YyUYEHHBIX TEOpUU U
3aKOHOB.

Hoesn oxonocuzayuu peanusyeTcsi MOCPEACTBOM BBEACHHS 3JIEMEHTOB COJIEp)KaHUS,
MOCBSIIIEHHBIX SKOJOTUYECKUM MpOoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbI C Pa3BUTHEM
TEXHUKM W  TEXHOJOTWHA, a Takke OOCyXIeHus npobieM  parMoHaIbHOTO
IPUPOAOIIONIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHU Ha YPOBHE CpEAHEro oOIero oopa3oBaHus
ABISAIOTCS (pr3nueckue Teopud (hopMHupoBaHHE MPEACTABICHUN O CTPYKTYpe MOCTPOCHHS
¢buszndeckol Teopuu, poiau (PyHIAMEHTAIbHBIX 3aKOHOB M MPUHIUIIOB B COBPEMEHHBIX
MPEICTaBICHUAX O MPUPOJIE, TPAHULIAX TPUMEHUMOCTH TEOPH, JIJIs1 OMIMCAHUS €CTECTBEHHO -
HAYYHBIX SIBJICHUH U TIPOIIECCOB).

CucTeMHO-AeSTeTbHOCTHBIN TOAX0/l B Kypce (PU3MKU peanusyeTcsl Mpexae BCEro 3a
CU4€T OpraHu3aldd SKCIEPUMEHTAIBHON JesTeNbHOCTH oOyuatommuxcs. Jlms 6a3oBoro
YPOBHSI Kypca (PU3MKH — 3TO HCIIOJIb30BAHME CHCTEMbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIaOOPaTOPHBIX pabOT, KOTOPhIE B Mporpamme mo (u3nke 0ObeINHEHBI B
OOIIMI CMHUCOK YYEHHMYECKHX IMPAKTUYECKUX padboT. BrigeneHune B yka3aHHOM TepeyHe
7abopaTopHbIX PabOT, TPOBOAMMBIX JUIS KOHTPOJSI M OIGHKH, OCYIIECTBIIACTCS
y4yacTHHUKaMu 0Opa30BaTENbHOrO Ipolecca HCXOAsS W3 OCOOEHHOCTEM IUIaHMPOBAaHUSA U
ocHauleHusi kaOunera Qusuku. llpu 3TOM oOOecmeumBaercss OBIaAeHHE OOYYAIOLIUMUCS
YMEHUSIMH TPOBOJIUTh KOCBEHHBIE M3MEPEHUs, UCCIEIOBAHMS 3aBUCUMOCTEH (PU3NUECKHUX
BEJIMYMH U TIOCTAHOBKY OMBITOB MO TPOBEPKE MPETOKEHHBIX THIIOTE3.

bonpiioe BHHMaHuE yAeNnseTcs PEIICHHIO PacuéTHBIX M KadyeCTBEHHBIX 3anad. [lpu
ATOM Ui Pacu€THBIX 3a7[a4 MPUOPUTETOM SIBIISIFOTCS 3aJaud C SIBHO 3a/laHHON (pu3nvecKkon
MOJIETIbIO, TO3BOJIAIOIINE TPUMEHSATh U3YUECHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOI0
paszena Kypca, Tak ¥ HHTETpUPYS 3HAHUS U3 Pa3HBIX pa3fenioB. J[s KauecTBEHHBIX 3a7ad
MPUOPUTETOM SIBJIAIOTCS 3aJaHUsl Ha OOBSCHEHHE MPOTEKaHWUA (U3MUYECKUX SBICHUU U
MPOIIECCOB B OKPY’KAIOIIEH KU3HU, TpeOyrolue BhIOoOpa (PU3NYeCKOM MOJICNU JIJIsi CUTYalluu
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun c tpeboBanusimu PI'OC COO k marepuasbHO-TEXHUYECKOMY
oOecreueHnto y4eOHoro mpoiiecca 0a30BbIi ypOBEHb Kypca (PU3HKM Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHUs TOJDKEH U3y4aThCs B YCIOBUAX MPEIMETHOTO KabnHeTa (PU3UKU WITH B
YCIIOBUSIX HWHTETPUPOBAHHOTO KaOWMHETa MpPEIMETOB €CTECTBEHHO-HAy4yHOTo IuKia. B
kabuHere (QU3MKK JOMKHO OBITh HE0OXoamMoe JabopaTopHOoe 00OpyIOBaHWE IS
BBITIOJIHCHUSI YKA3aHHBIX B IMporpamMMme Mo (U3NKE YUYCHUYECKUX MPAKTUYECKHX paboT u
JEMOHCTPAIIMOHHOE 000pyI0BaHHE.

JleMoHCTpanioHHOE 00OpyIoBaHNE (OPMHpPYETCS B COOTBETCTBHH C TMPUHITUIIOM
MUHUMAaJIbHON JOCTATOYHOCTU M 00ECIeYMBAET MOCTAHOBKY MEPEUYHCIECHHBIX B MPOrpaMMe
1o U3UKe KIIOYEBbIX JEMOHCTPALUN I UCCIEI0BAaHUS N3yUYaeMbIX SBJIEHUH U MPOLIECCOB,
OMITUPUYECKUX M (PYHIaMEHTAIBHBIX 3aKOHOB, HX TEXHHYECKUX IMPUMEHCHHUH.



JIaGopatopHoe 000pynOBaHUE sl yYUEHUUECKUX MPAKTUYECKuX paboT ¢popmupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeUrBaeTCs B pacuéTe OJJHOTO KOMILJIEKTa Ha JBYX
oOyuaromuxcs. TeMarnyeckue KOMIUIEKTBI JJaOOPaTOPHOrO 0OOPYIOBAaHMS JOJKHBI OBITh
HOCTPOEHBI HA KOMIUIEKCHOM HCIIOJIb30BAHUN AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BHIE IU(POBBIX TaO0OPATOPUIA.

OCHOBHBIMU 1IETIIMU U3Yy4€HUS (PU3UKHU B 0OIIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHWE HMHTEpEca U CTPEMJICHUS OOYyYalolUXCsi K HAyYHOMY H3YyUYECHHIO
IPUPOABI, PA3BUTHE WX UHTEIICKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEJICTABICHUNM O HAYYHOM METOJe TNO3HaHUA U (HOpPMUPOBAHHE
MCCJIEI0BATENBCKOTO OTHOIICHHSI K OKPYKAIOIIKUM SIBJICHHSIM;

(GopMupOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HM3yYeHUs OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

dbopMHUpOBaHWE YMEHHN OOBSCHATH SIBICHHUS C HCIOJIb30BAaHUEM (PU3MUYECKHUX
3HAHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

(GopMHpOBaHUE TPEACTABICHUH O poiau (PU3MKU IS pPa3BUTUA  JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH.

JlocTmkeHne 3TUX Iiejeld obecrneurBaeTcs pelieHueM CIASAYIOIUX 3a7ad B IpoIecce
M3y4deHHs Kypca (GU3UKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHusI:

NpUOOpPETEHUE CHUCTEMbl 3HAHMK 00 O0O0mMX (U3HYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUSIX, BKIIIOUAS] MEXAHHUKY, MOJIEKYJISIPHYIO (PU3UKY, 3J€KTPOIMHAMHUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI acTPO(U3UKH;

(opMupoBaHHE YMEHUH MNPUMEHATh TEOPETUYECKUE 3HAHUS ISl OOBSICHEHUS
(¢u3znyeckux SBICHUN B NPUPOJE M JUIsl NPUHATHS NPAKTUYECKUX PEIICHUN B
MOBCEHEBHOM JKH3HM;

OCBOEHHME CIOCOOOB PEIICHMs PA3JIMYHBIX 3a7a4 C SBHO 3aJaHHOW (PU3NYECKON
MOJIeNbl0, 3aJad, MOJPa3yMEBAIOIIUX CAMOCTOSITEIbHOE CO3JaHue (PU3NYECKOU
MOJIEJIN, aICKBATHOM YCIIOBUSIM 3a/1a4U;

MOHUMaHue (PU3MYECKUX OCHOB M MPUHLIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPELY;

OBJIAJICHHE METOJAMH  CaMOCTOSITEIBHOIO  IUIAHUPOBAHHUS W MPOBEIECHUS
(¢u3znyeckux  HKCIEPUMEHTOB, aHaldM3a W  HMHTEepOperauuud  HUHpopmanuu,
ONPENEIEHUS JOCTOBEPHOCTH MOIYYEHHOT'O PE3yJIbTaTa;

CO3JaHUE YCIOBUM JUIsl pa3BUTUS YMEHUM MPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOU JIESITEIBHOCTH.

Ha u3yuenue ¢usuku (0a30BBI YpOBEHB) HA YPOBHE CPEIHErO OOIIETo 00pa3oBaHUS
otBoauTcs 136 yacos: B 10 knacce — 68 vacoB (2 yaca B Henento), B 11 kitacce — 68 yacos (2
yaca B HEJIEIIIO).

[Ipennaraemslii B mporpamme mo (U3HKE MepedeHb JTaOOPATOPHBIX M MPAKTUIECKUX
paboT sABIsAETCS PEKOMEHJAOBAHHBIM, YUUTENb NeJaeT BbIOOp MpOBEAEHUS JTabOpaTOPHBIX
paboT 1 OMBITOB C YUETOM MHIMBUIYATBHBIX OCOOCHHOCTEN 00y4aroImuxcsl.



COIAEPKXAHUE OBYUYEHUA

10 KUIACC
Pazgen 1. ®u3uka u MeTOAbI HAYYHOT'0 MO3HAHUSA

®dusuka — Hayka o npupojie. HayuHnble MeToibl TO3HAaHUS OKpY»Katoiero mupa. Poib
HKCIIEPUMEHTA U TEOPUH B MPOIIECCE MO3HAHUS MPUPOIbl. IKCIIEPUMEHT B (PU3HUKE.

MopenupoBanue (U3MUECKUX SBICHUA W  TpoueccoB. HayuyHble TUIIOTE3bI.
duznyeckre 3aKOHbI U TEOpUH. ['paHUIbl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB. [IpunHImn
COOTBETCTBUS.

Ponbp u mecto Qu3uku B (HOpMHPOBAHMH COBPEMEHHOW HAyYHOW KapTHUHBI MHUpA, B
NPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu

AHanoroBbie ¥ IU(PPOBHIE U3MEPUTEITHHBIC TPUOOPHI, KOMITBIOTEPHBIC JATYHKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBHXKeHUE. OTHOCUTEIBHOCTh MEXaHMYECKOro IBrkeHus. Cucrema
otrcuéta. TpaekTopus.

[lepemenienue, CKOpOCTh (CpelHsiE CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepUaAIbHOM TOYKH, UX MPOCKIIUU HA OCU CUCTEMbI KoopauHaT. ClI0KEeHHE TTepeMEIICHHI
U CJIO)KEHHUE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE NPsIMOJIMHENHOE ABMKEeHUE. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELLEHUS] MATEPUATBHON TOUKU OT BPEMEHHU.

CBobOosiHOE TIasieHre. Y CKOpeHUE CBOOOTHOTO MaiCHUS.

KpuBonunennoe nBuxkeHue. [[BHKeHHME MaTEpUATBHOW TOYKHA [0 OKPYKHOCTH C
IOCTOSIHHOM T10 MOJYJIFO CKOPOCTBIO. YTJIOBasg CKOPOCTb, JIMHEWHAs CKOpOCTh. Ilepuon u
yacToTa obparieHus. LleHTpocTpeMuTebHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA M TMPAKTHUUYECKOE MPUMEHEHUE: CIUIOMETP, IBHKCHHUE
CHapsJI0B, LIETTHbIC U PEMEHHBIC MEepe/Iavuu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMATUUYECKUX XaAPAKTEPUCTUK IBUKEHUS.

[IpeoOpazoBanue IBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tamenue Ten B BO3yXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBmxeHus Tena, OpOIIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3yueHune HepaBHOMEPHOTO JIBHXKEHUS € 1IEIIbIO OMPEICIICHUSI MTHOBEHHOU CKOPOCTH.

UccnenoBanne  COOTHONIEHUS  MEXKIY  IMYTSIMH, MPOWUJCHHBIMM  TEJIOM  3a

MOCJIEIOBATEIbHBIE PABHBIE IMPOMEKYTKM BPEMEHU NHPU PABHOYCKOPEHHOM JIBUKECHHUHU C
HAYAJIbHOM CKOPOCTBIO, PABHOW HYIJIIO.

N3ydyeHne nBMKEHUS IAPUKA B BA3KON KUIKOCTHU.
N3yuenue ABMKEHUS TeNa, OPOIIEHHOTO TOPU3OHTAIBHO.



Tema 2. /lunamuka

IIprammn otHocutensHOCTH ['ammines. llepBeii 3akoH Herorona. MuepnumanbHbie
CUCTEMBI OTCYETA.

Macca Tena. Cuma. Ilpununun cynepno3unuu cwi. Bropoit 3akoH Hberorona s
MaTepuagbHON TOUkU. Tpernit 3aKkoH HproTOHA 111 MaTEpUAIIBHBIX TOYEK.

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

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

Tpenue. Buabl Tpenust (moxkosi, CKoibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJBKEHHS U cwia TpeHusa nokosa. Koaddumuent tpenus. Cuna
COITPOTHUBIICHUS NPH IBUKCHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarenbHOE U BpallaTeIbHOE IBMKEHHE A0COIIOTHO TBEPIOTO TeNa.

MOMEHT Ccuibl OTHOCUTENBHO OCH BpamieHus. [linedo cuibl. YcinoBus paBHOBECHS
TBEPJIOTO TEIIA.

TexHn4eckne YCTpPOWCTBA W MPAKTUYECKOE NPUMEHEHHE: MOAIIMIHUKW, IBHKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHNE UHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCKOpeHHOM OABEME U MTAJCHUH.

CpaBHEeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECH .

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIONIUX B MPY>KUHE U PE3NHOBOM
oOpasiie, ot ux aedopmaluu.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAIICHUS.

Tema 3. 3akonbl coxpaneHus 6 MexanHuke

Nmmynbc MaTepranibHON TOUKH (TeTa), CHCTEMbl MaTEPUAIbHBIX TOYEK. IMITYyJIbC CHITBI
Y U3MEHEHHE UMITYJIbCA Tea. 3aKOH COXPAHEHUS UMITYJIbCa. PEaKTHUBHOE JBHXKEHUE.

PaboTa cuiibl. MOITHOCTD CHJTBI.

KuneTtndeckast 2Heprusi MaTepraibHON TOYKH. Teopema 00 M3MEHEHUH KUHETUYCCKOM
SHEPIHUH.

[TorenmuanpHas sHeprus. lloTeHnmanbHas »3HEPrusi ynopyro aeGpopMUPOBAHHOU
npy>kuHbl. [loTeHunanbHas sHeprus Tena BOJIM3U MOBEPXHOCTH 3eMJIH.

[ToTeHnMabHBIE U HEMOTEHIMANbHBIE CUJIbl. CBsI3b PabOTHl HEMOTEHITUATBHBIX CHJI C
M3MEHEHHEM MEXaHUYECKON HHEPrHMM CUCTEMbl TeJ. 3aKOH COXPAHEHUSI MEXaHMYECKOUN
SHEPIHUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.



TexHuyeckue ycTporucTBa U MIPAaKTUIECKOE IPUMEHEHHUE: BOJOMET, KOIIED, NPy KUHHBIN
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAHEHMS UMITYJIbCA.

PeaktnBHOE nBUXEHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuyeckuii sxcnepumenm, nabopamopnsvie pabomul

N3ydyeHne aOCONIOTHO HEYHPYroro yiapa ¢ INOMOIIbIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOThl CUJIBI C U3MEHEHMEM MEXAaHWYECKOW SHEPIrUM Teja Ha
IIPUMEpPE PACTSKEHUS PE3UHOBOTO KTy Ta.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMHMKA

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHUS MOJICKYJAPHO-KUHETUYECKOM TEOpUM UM UX OIBITHOE
obocHoBaHue. bpoyHoBckoe  nBwkeHue. [uddysus.  Xapakrep — ABUKEHUS U
B3aMMO/JICHCTBUS YaCTUIl BellecTBa. MoieNin CTpOEHUS Ta30B, KUIAKOCTEN U TBEPIBIX TEN U
0oOBbsSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE 3THX Mojeied. Macca U pa3Mepbl MOJIEKYII.
KomnuectBo Bemectna. [loctostHaass ABorajipo.

Tennosoe paBHoBecue. Temnepatypa u e€ usmepenue. llkana remneparyp Llenbcus.

Mogens uneanbHOro raza. OCHOBHOE YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH
uaeanbHOro rasa. AOCONIOTHAs TeMmIeparypa Kak Mepa CpelHed KUHETHUYECKOW >HEpruu
TEIUIOBOTO JABMXKEHUs 4acTull ra3a. lllkama temmeparyp KenbBuHa. ['a30Bbie 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlansToHa. M3omponeccsl B HAeaabHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BemecTBa. ['paduyeckoe TMpeAcTaBICHUE H30IMPOIIECCOB:
M30TepMa, H30Xopa, u3obapa.

TexHuyeckre yCTporUCTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHHME BEIIECTBA, (OTOrpapuu MOJEKYII
OPTraHUYECKUX COCIUHECHUMU.

OmnbiTel 10 U Hy3UN KUIAKOCTEH U Ta30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogpens onbita lITepHa.

OnbIThI, T0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMO/ICUCTBUS.

Mogens, WUTIOCTpUpPYIOMIas IPpUpoay AaBICHUS Ia3a HA CTEHKHU COCY/Ia.

OnbITHl, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUSI MJI€aJIbHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

Onpenenenrue Macchl BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEPECHHU 00BEMa
KOMHATBI, TABJICHUS] U TEMIIEPATYPhI BO3yXa B HEMl.

Hccnenoanne 3aBUCMMOCTH MEXKy TapaMeTpaMK COCTOSIHUS pa3peKEHHOI0 rasa.

Tema 2. OcHosbl mepmoouHaAMuUKuU



Tepmoannamuueckas cucTeMa. BHYTpeHHssI SJHEprus TEPMOAMHAMUYECKOW CUCTEMBI U
cnocobbr €€ wu3MeHeHus. KommuectBo TemioTel W pabora. BHyTpeHHss sHeprus
OJIHOATOMHOT'0 WJECAJIBHOro Trasa. Buabl Temonepenayu: TEIIONPOBOAHOCTb, KOHBEKIMS,
U3IIydeHHE. Y JeNbHas TEIUNIOEMKOCTD BelecTBa. KoIn4ecTBO TEIUIOTHI IIPH TEIUIONEpeaaye.

[Tonsitue 00 apmabatHoM mpouecce. IlepBbiii 3akoH TepmonuHaMmuku. [IpuMeHneHue
MEPBOro 3aKOHAa TEPMOJAMHAMUKH K m3ompoueccaMm. ['paduueckas uHTeprperanus pabOThI
rasa.

Bropoii 3akoH TepmonHaMuku. HeoOpaTtuMocTs npoiieccoB B MPUPOJIE.

TemnoBele Mammbbl. [IpuHIMIBI JeHCTBUS TemaoBbIX MamuH. [IpeoOpaszoBanus
SHEPruM B TEIUIOBBIX MamnHax. KosdduumeHT mone3Horo NeHCTBUS TEIUIOBOM MAaIIUHBI.
[Mukn KapHo m ero kodhHUIHMEHT TMOJIE3HOTO MEWUCTBHS. IKOJOTUYECKHUE TMPOOIIEMBI
TEIJIO3HEPIETUKU.

TexHrYecKue yCTpOMCTBA M IPAKTUYECKOE NPHUMEHEHME: ABUIAaTENIb BHYTPEHHEIO
cropanusi, ObITOBO XOJIOAWIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

N3meHeHne BHYTPEHHEW SHEPIrUM Teja MpPU COBEPIICHUH PadOThI: BBUIET MPOOKU U3
OyTBUIKU OJ JEHCTBUEM C)KAaTOTO BO3/1yXa, HarpeBaHue 3¢upa B JATyHHOH TpyOKe MyTEM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHne BHYTpEHHEN 3HEpTruM (TeMIlepaTyphl) Tea IpH TeIionepeaaye.

OneIT o aaAMabaTHOMY paCIIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenn mnapoBoil TypOMHBI, JABUTaTedsl BHYTPEHHErO CropaHUs, pPEAKTHUBHOIO
JBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnibie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpazoBanue u koHaeHcanus. Hcmapenune u kuneHue. AOCONIOTHAas U
OTHOCUTENIbHAS  BI@XKHOCTb  BO3AyxXa. HacelmeHHbId 1map.  YjaenbHas — TeIUioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHHS OT AaBICHUS.

TBépnoe Tteno. Kpucraimumyeckue wu amopdHble Tena. AHHM30TPONUS CBOWCTB
kpuctaiuioB. JKunkume  kpuctamwiel.  CoBpemeHHble  marepuansl. [lmaBnenune wu
KpucTaJIM3anus. Y ienbHas Teriora miasiaeHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHruecKkre ycTpoilcTBa M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U ICUXPOMETP,
KQJIOPUMETP, TEXHOJOTWH TIOJIYYEHUS COBPEMEHHBIX MAaTE€pUaioB, B TOM YHUCJE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCBIEHHBIX NAPOB.

Kunenue npu mnoHWKEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGuntoienne HarpeBaHus U MJIaBICHUS KPUCTAIITMYECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomol



N3mepeHne OTHOCUTENBHON BIAJKHOCTH BO3IyXa.
Paznen 4. daekTpoanHammuka

Tema 1. Inekmpocmamuxa

ONeKTpu3aums Tel. OJEKTpUYecKuil 3apsia. [IBa Buaa SIEKTPUUECKUX 3apsiIoB.
[IpoBOAHUKM, MUAIEKTPUKKA U TOJYINPOBOJAHUKH. 3aKOH COXPAHEHUSI 3JIEKTPUUYECKOTO
3apsiaa.

B3aumopneiictBue 3apsaoB. 3akoH Kynona. TodeuHbI AIEKTPUYECKUH  3apsi.
Onektpuueckoe nojie. Hanpsok€HHOCTH 3iekTpuueckoro mnosid. IIpuHuun cynepno3uuuu
ANEKTPUYECKUX NoJeh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUUYECKOTO MOJIA.

PaGora cun anextpocratmyeckoro moss. IloTeHunuan. Pa3HOCTH MOTEHIHUAJIOB.
[IpoBOomHMKM ©  JOHUBJIEKTPUKKM B DJIEKTPOCTATUYECKOM mone. Jludnexkrpuyeckas
IPOHUIIAEMOCTb.

OnekTpoéMKkocTb. KoHaeHcatop. DIeKTpOEMKOCTh IJIOCKOTO0 KOHJEHCATOPA. DHEPTHs
3apsKEHHOTO KOHJIEHCATOoPA.

TexHuyeckne yCcTpouCTBAa M IIPAKTHYECKOE NMPUMEHEHHUE: JIIEKTPOCKOII, JIEKTPOMETP,

AJIEKTPOCTATUYECKAS 3al1uTa, 3a3€MJICHUE AIEKTPONIPUOOPOB, KOHJEHCATOpP,
KOIMPOBAJIBHBIN aIllapar, CTPyUHbIN IIPUHTED.
Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA JIEKTPOMETPA.

B3auMoelicTBrE HA3NEKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTaTUYECKAs 3a1IUTA.

JIM3JIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOIIAAM TUIACTHH,
PACCTOSTHUSI MEXKJ1y HUMU U TUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mepenne 35eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCIIOBHS CYIECTBOBAHUS SJIEKTPHUUYECKOTO TOKAa. VCTOUYHMKH
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspoxkenue. 3akon OMa 151 y4acTKa LEeTH.

DIIEKTPUUECKOE COIIPOTHUBIICHUE. VY nenbHOE COIIPOTHUBIICHUE BEIIIECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COCTMHEHNUE POBOJHUKOB.

PaboTa anextpuueckoro Toka. 3akoH J[xoyns—Jlenria. MoOImHOCTh 3IEKTPUIECKOTO
TOKa.

DIIEKTPOJABHKYIIAS CHJIA U BHYTPEHHEE CONMPOTUBIICHUE MCTOYHUKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM ) anekTpuueckoit uenu. Koporkoe 3aMmbikaHue.

DJIEKTPOHHAs MNPOBOJUMOCTh TBEPABIX METANIOB. 3aBHUCHUMOCTH COIMPOTUBIICHUS
METAIJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.



[TomynpoBonuuku. CoOCTBEHHass W MPUMECHAs MPOBOJUMOCTH IOJTYIPOBOJAHHUKOB.
CaoiicTBa p—n-niepexoa. [lomynpoBogHKoBbIe TPUOOPHI.

DJIEKTPUYECKU TOK B PacTBOpax M paciulaBax dSJIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAS
OUCCOLUALINS. DIEKTPOIIU3.

OnexkTpuyeckuid TOK B razax. CaMOCTOSTENbHBIA M HECAMOCTOSTEIBHBIN pa3psi.
Monnus. [1na3zma.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: AMIEPMETP, BOJBTMETP,
peocTar, MCTOYHUKHU TOKa, JJIEKTPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHbIC
npuOOpPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA U0, TEPMUCTOPHI U (POTOPEIUCTOPHI,
MIOJIyITPOBOJJHUKOBBIN JTUO/]I, TAJIbBAHUKA.

Jlemoncmpayuu

N3MepeHne cuilbl TOKa U HAMIPSHKEHUSL.

3aBUCHUMOCTh CONPOTUBIICHUS UUJIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI, IUIOIIAAN
MONEPEYHOr0 CEYEHHs U MaTepurara.

CMmeliaHHOEe COeIMHEHNE MTPOBOITHUKOB.

[IpssmMoe n3MepeHune INEKTPOABIKYIIEN CHIIBI. KOpOTKOE 3aMBIKaHUE TaJIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHUS.

3aBUCUMOCTH COIPOTHUBIICHHS] METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit pa3psaa ¥ IpOBOJAUMOCTb BO3yXaA.

OnHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3yuyeHne cMEMaHHOIO COEIMHEHNS PE3UCTOPOB.

N3mepenne SIEKTPOJIBHKYIIEH CHUJIbI MCTOYHMKA TOKA W €ro  BHYTPEHHETrO
CONPOTHUBJICHUS.

Habmronenue amekTpoiusa.

MeknpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kjacce OCyLIECTBISETCS C YYETOM
coJlepKaTeNIbHbIX MEXIPEAMETHBIX CBSI3€M € KypcamMu MAaTeMAaTHKH, OWOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnule nonsimusi, CBA3aHHbIE C U3YYEHHUEM METOJIOB HAyYHOTO MO3HAHUS:
SIBJICHUE, HAay4YHBIM (hakT, THrore3a, (pusnueckas BEIMYMHA, 3aKOH, TEOpHs, HAOIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxka: peumieHue CHUCTEMbl YpaBHEHUMW, JMHEWHas ¢QyHKUMs, napadoina,
runepOoia, ux rpauku U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U UX MPOECKLUU
Ha OCH KOOPJMHAT, CJI0KEHHE BEKTOPOB.

buonocus: mexaHuueckoe JBUXKEHHUE B IKMBOM Tmipuponae, auddysus, ocmoc,
TEMJOOOMEH JKMBBIX OpPraHM3MOB (BHIbI TEIUIONEpENayu, TEIIOBOE pPaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJE.



Xumus: JTUCKPETHOE CTPOCHHE BEIIECTBA, CTPOEHUE AaTOMOB M MOJEKYJI, MOJIb
BEILIECTBA, MOJIIpPHAs Macca, TEIUJIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEH M Ta30B,
AIEKTPUUECKUE CBOMCTBA METAINIOB, JIEKTPOJIUTHYECKAs JUCCOLIMALINS, TaTbBAHUKA.

l'eocpagusa: BnaxxHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: mnpeoOpa3OBaHHE JBWKEHUM C HCIOIb30BAHUEM MEXAHU3MOB, YUET
TPEHUS B TEXHUKE, MOJIIUITHUKH, UCIIOJb30BAaHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHHUKE
(paketa, BOAOMET M JApyrue), JBHUraTeilb BHYTPEHHErO CropaHus, mapoBas TypOuHa,
OBITOBOM XOJIOAWJIBHUK, KOHJIUIIMOHEDP, TEXHOJIOTUU MOJYyYEHUs COBPEMEHHBIX MAaTEpUaJIOB,
B TOM UYHCJIE HAHOMATEepUaJIOB, M HAHOTEXHOJIOTHH, OJJIEKTPOCTATUYECKAas 3alluTa,
3a3€MJIEHUE DJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIM NPUHTEP, 3JIEKTPOHAIpPEBATEIbHBIC
npuOOpPBI, FTEKTPOOCBETUTEIHHBIE TPUOOPHI, TAIbBAHUKA.

11 KUIIACC
Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 3. Macnummnoe none. IneKmpomazHUmMHAA UHOYKUUA

ITocrosiHHBIE MarHUTHI. B3anMoJelcTBUE MOCTOSHHBIX MAarHUTOB. MarHUTHOE TMOJIE.
Bekrop MarnuTtHOM wuWHAYKUWHU. [IpyHOMI Cyneprno3uivyd MArHUTHBIX nosied. JIluHuun
MarHuTHOM UHAYKIMU. KapThHa TMHUI MarHUTHOM MHIYKIIMU T0JISI TOCTOSSHHBIX MarHUTOB.

MarHutHoe 1oJjie NpOBOJHUKA C TOKOM. KapThHa JTUHUM MHAYKIIMM MAarHUTHOTO TOJIs
JUTMHHOTO MPSMOTO MPOBOJAHUKA U 3aMKHYTOI'O KOJIBIIEBOIO IPOBOIHUKA, KATYIIKH C TOKOM.
OmneIiT Dpcrena. BzanmoaeicTBrue NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHua, €€ MoAylb M HampaBlieHUE. [[BHKEHHE 3apsHKCHHOM 4YacTUIbl B
OJIHOPOJAHOM MarHuTHOM Tosie. Paborta cuibl JlopeHiia.

SIBiieHME HNEKTPOMAarHUTHOW HWHAYKUMHU. [IOTOK BEKTOpa MarHUTHOM WHIAYKIIUU.
DJIEKTPOJIBHXKYIIAs CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInK Dapanes.

BuxpeBoe ayiekTpudeckoe mnoje. DIeKTPOJBIKYIIAs CHJIa UHAYKIMA B MPOBOJHUKE,
JBIDKYIIEMCSI TOCTYIATENIBHO B OJTHOPOIHOM MarHUTHOM TIOJIE.

[Ipasuo Jlenua.

NHnykTUBHOCTD. SIBIEHHE CAMOMHAYKIWU. DJIEKTPOABUKYILAS CHUJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTPOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: IOCTOSHHbIE MArHMTHI,
ANEKTPOMArHUTHI, AJIEKTPOJABUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YAaCTHUIL, WHIYKIHOHHAS
MeyYb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MarHUTHBIM TTOJIEM.

JIuHMM UHIYKIIUY MarHUTHOTO MOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

encrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.



SIBIIeHME AEKTPOMArHUTHON UHIYKIIUU.

IIpaBuino Jlenna.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CWJIbl HMHAYKIUM OT CKOPOCTU HW3MEHEHUS
MarHUTHOT'O ITOTOKA.

SIBiIeHME CAaMOMHYKIIUY.

Vuenuueckuii axcnepumenm, 1abopamopuvle pabomol

N3ydyeHne MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanue nelcTBYSI MOCTOSSHHOTO MarHUTa HAa PaMKy C TOKOM.

HccnenoBanue sBIEHUS 2JIEKTPOMATHUTHONM UHAYKIIUH.

Pa3gea 5. Kosie0anus u BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHas cucrtema. CBOOOJHBIE MEXaHUYECKHE KoyieOaHUs. [ apMoOHHMUYecKHe
koneOanus. Ilepuon, wacrtora, ammiuutyna v ¢asza kosieOaHui. [IpyKWHHBIA MasATHHK.
MareMatuyeckuii MasTHHK. YpaBHEHHE TrapMOHHMUYECKMX KojeOanuil. IIpeBpamienue
HHEPrUM NPU TAPMOHUYECKUX KOJIEOAHUSX.

KoneOarenbubiii kOHTYp. CBOOOAHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS B HUACAIBHOM
KOJIeOATeIbHOM KOHType. AHJIOTUS MEXIy MEXaHHMYECKUMHU M 3JIEKTPOMArHUTHBIMU
koneOanusimu. @opmyna TomcoHa. 3akOH COXpaHEHUS OHHEPIUM B  HJICAJTBHOM
KoJ1e0aTeIbHOM KOHTYpE.

[IpencraBnenre o0 3aTyxaromMX KoseOaHUSAX. BbIHyXJeHHbIE MeXaHUYECKHe
KoseOanus. PezoHanc. BeiHyKI€HHbBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUsI.

Ilepemennpii TOK. CHUHYCOMAANBHBIM NEPEMEHHBIA TOK. MOIIHOCTH IEPEMEHHOTO
TOKa. AMILTUTYTHOE U IEUCTBYIOIIEE 3HAUCHHE CUJIbI TOKA U HAIIPSKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepenaya u MOTPeOICHUE DICKTPUIESCKON SHEPTHH.
OKOJIOTUYECKHE PHUCKU IpU IPOU3BOACTBE 3JIEKTPO3HEpruu. KynbTypa HCIOIB30BaHUSA
ANEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuyeckre yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKHNA 3BOHOK,
reHEPATOP MEPEMEHHOI0 TOKA, JIMHUM 3JIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanne  mapamMeTpoB — KoJjieObaTeabHOW  CUCTeMbl  (NMPYKUHHBIA WM
MaTeMaTUYECKU MasiTHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOWCTB BhIHYXICHHBIX KOJI€OaHUH.

Habmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHuUs.

OcuumnorpaMMsl  (3aBUCMMOCTH  CHJIBI TOKAa M HaNpsDKEHUST OT BPEMEHH) JUIs
AIEKTPOMATHUTHBIX KOJICOAHUIA.

Pe3oHaHC npu nocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKH UHAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TMHUY 3JIEKTpONepe1ayn.

Vuenuueckuii sxcnepumenm, nabopamopmusvie pabomul



HccnenoBanne 3aBUCHMOCTH TEpUO/ia MajbIX KojeOaHUil Ipy3a Ha HUTH OT JAJUHBI
HUATH U MacChI Ipy3a.

HccnenoBanne mnepeMEHHOr0 TOKAa B LENH W3 MOCIEA0BAaTEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue  BOJIHBI,  ycioBHs — pacnpoctpaneHus.  Ilepmon.  CkopocTb
pacnpocTpaHeHusi U 1juHa BoyHbI. [lonepeuynsie U npoaoibHble BosHbl. MHTEepdepenus u
nupakiys MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI U3ITyYEHHUSI JJIEKTPOMAarHUTHBIX BOJIH. B3anmMHast
opueHTtauusa BektopoB E, B, V B anekrpomarauTHoi BoaHe. CBOMCTBA 3JE€KTPOMArHUTHBIX
BOJIH: OTpakeHHWe, MpeJoMIIeHUe, mMossipuzanus, Audpaxuus, uareppeperius. CKopocTb
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMArHUTHBIX BOJIH. [ [pUMEHEHNE 2IIEKTPOMATHUTHBIX BOJIH B TEXHUKE U
OBITY.

[TpuHUMNIBI paIMOCBA3M U TENEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPE/IbI.

TexHuyeckue yCTpoUCTBa U IPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTBI,
YABTPa3BYKOBas TMATHOCTHKA B TEXHUKE U MEAULMHE, pajap, PaAuONPUEMHUK, TEIEBU30P,
aHTeHHa, Tenedon, CBYU-neys.

Jlemoncmpayuu

O0pazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOIO0JIbHBIX BOJIH.

KoneOmromieecs T€10 Kak UICTOUYHUK 3BYKa.

HaGnronenue orpakeHus: ¥ NpeTOMIICHHS] MEXaHUYECKUX BOJIH.

Ha6nronenue nntepdepenunu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJONM M 4YacTOTOM
KoJieOaHu.

HccnenoBanne CBOMCTB  DJIEKTPOMArHUTHBIX BOJIH:  OTPAKEHHUE, MPEIOMIIEHUE,
noJisipu3anus, IMppakuus, UHTEpPepeHLus.

Tema 3. Onmuka

I'eomerpuueckas onruka. IIpgamMonMHEWHOE pPaCIpPOCTPAHEHUE CBETA B OJHOPOJHOMN
cpene. JIyd cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OTpaxkeHus cBeTa. [locTpoeHne n3o0paxeHuil B MIOCKOM
3epKale.

[Ipenomnenne cBera. 3akoOHBI MpENIOMIICHHS CBeTa. AOCONIOTHBIM [OKa3aTenb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblid yroi moJHOTO BHYTPEHHETO
OTPAKEHHUS.

Hucnepcus ceeta. CioxHbII coctaB Oenoro cBeta. LBer.

Cobuparone 1 pacceuBaromue JUH3bL. ToHkas nuH3a. DOKyCHOE paccTosHUE U
omTHYecKas cwia TOHKOM JwmH3bL. [locTpoenme wu300paxeHuit B coOUparOMUX W
paccenBarovX JuH3ax. Dopmyiia TOHKOU JIMH3BI. Y BEJITUYCHUE, 1aBAEMOE JINH30M.



[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. HuTtepdepenius cBera. KorepeHTHbIE HWCTOYHHKHU. Y CIOBUS
HAOJIOICHUST MAaKCUMMYMOB M MHMHHUMYMOB B HMHTEp(EpPEHLIMOHHOM KapTUHE OT JBYX
cuH(pa3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakauss cBera. JudpakunonHas pemeéTka. YcioBue HaOMIONEHUS TIJIaBHBIX
MaKCUMYyMOB IPH TaJICHUU MOHOXPOMATHUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckne ycTpoilcTBa M MpaKTUYECKOE MPUMEHEHHUE: OYKH, Jyma, (poroammapar,
IPOEKIIMOHHBIN aIlapaT, MUKpPOCKOI, TEJECKON, BOJIOKOHHAs OINTHKA, IU(paKIMOHHAS
pELIETKA, TTOJIAPOUL.

Jlemoncmpayuu

[IpssMonuHEHOE pacHpOCTPaHEHHUE, OTPAKEHHE U MpejomieHuEe cBeTa. OnTUdecKue
IPUOOPHI.

[lonHoE BHyTpeHHEE OTpakeHUE. Moziesb CBETOBOAA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIA.

Habmronenune natepdhepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habnronenue aucnepcuu cBera.

[TonyueHnue cekTpa ¢ MOMOIIBIO TPU3MBI.

[Tony4yenue cnekTpa ¢ MOMOINIbI0 JUGPAKIUOHHON PEHIETKH.

Hab6nronenue nossipuzanyu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenne nokazaress npeoMIIeHUs CTEKIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIBbHOM TEOPHH OTHOCUTEIBLHOCTH

I'paHuIbl NPUMEHUMOCTH KJIACCUYECKOM MEXaHUKHU. [IoCTynarTsl criennanbHON TeOpun
OTHOCHUTEJIbHOCTU: WHBAPUAHTHOCTh MOJYJSL CKOPOCTH CBE€Ta B BakKyyMe, MPUHIIUI
OTHOCUTEIIbHOCTH DUHILTEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKPAILICHUE JIJIUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanTtoBas pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonsl. @opmyna [lnmanka cBsizu sHeprun (OTOHA C €r0 YaCTOTOW. DHEpPrusi u
UMITYJIbC (POTOHA.

OtkpeiTue u wuccienoanre ¢otoddpdexra. Omnbitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. VYpaBHenue OitHmTerina s dororddexra. «KpachHas rpanuna»
dhororddexra.

JlaBnenue cBera. OnpiThl I1. H. JIeGenera.

XHUMHUYECKOE JICCTBHE CBETA.



TexHudyeckue ycTpoiicTBa M MPAKTHUECKOE MPUMEHEHHE: (POTOdIEeMEHT, GOTOAATUHK,
COJIHEe4yHast O6aTapesi, CBETOUO/.

Jlemoncmpayuu
®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3akoHOB BHeMHETo (poTodddekTa.
Ceeroauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopenb atoma Tomcona. OnwiTel Pesepdopaa o paccessHuto o -uactuil. [lnanerapuas
mozenb atoma. [loctynatsl bopa. U3nyuenue u norsiomieHne GOTOHOB pH MEepexoje aToMa
C OJHOTO YPOBHS 3HEpruu Ha Jpyroil. Buasl cnekrpoB. CHeKTp ypOBHEW 3HEpruy aToma
BOJOpOAA.
BonnHoBeble cBoiicTBa yacTull. Bonnsl ae bpoiina. KopnyckyIspHO-BOIHOBOM JTyaau3M.
CHOHTaHHOE U BBIHYK/ICHHOE U3IyYCHHE.
TexHuyeckre yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHWE: CIIEKTPAJbHBIM aHAIN3
(cmekTpockor), Ja3ep, KBAHTOBBI KOMITBIOTED.
Jlemoncmpayuu
Mognens onbita Pesepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenue mMHeHYaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Vyenuueckuii sxcnepumenm, nabopamopsie pabomol
Habmronenue nuHEHYaTOrO CIrIeKTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKA3bIBAIOIIME  CIIOKHOCTb  CTpoeHus  sapa.  OTKpeITHE
paanoaktTuBHOCTH. OmnbiTel Pesepdopna mo ompeneneHuro cocTtaBa pPagrloaKTHBHOTO
uznyuenusi. CBoiictBa anb(da-, Oera-, raMma-u3inydeHus. BiusHue paguoakTUBHOCTH Ha
KUBBIC OPTAHU3MBI.
OtkpeiTHe npoToHa U HeWTpoHa. HyknonHas monens siapa I'eiizenOepra—lBaneHko.
3apsn aapa. MaccoBoe uncio aapa. M30Tormsl.
Anbda-pacnaa. DIeKTPpOHHBIN U MO3UTPOHHBIN OeTa-pacnaza. ["Tamma-usnydenue. 3akoH
PaaMOaKTUBHOTO pacnaja.
DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHblie cuiibl. Jledext maccsl sapa.
SnepHble peakuuu. JleneHue U CUHTES s1ep.
SAnepubrit peaktop. TepmosiaepHbiii cuHTe3. [IpoOiemMbl U TEPCIEKTHBBI SACPHOMN
SHEPIreTUKU. DKOJIOTHUECKUE ACTIEKTHI SIAEPHON SHEPTEeTUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonabl HaOJIIOACHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHLL.
dyHaaMeHTallbHbIC B3auMOJIehcTBUSA. EquHCTBO (puznueckoil KapTUHBI MUPA.
TexHnueckne yCTpOMCTBa U MPAKTUYECKOE IPUMEHEHUE: T03UMETP, Kamepa BunbcoHa,
SJIEPHBINA pEeaKkTop, aToMHast bomoa.
Jlemoncmpayuu



Cu€TUrK MOHUBHPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomol

Uccnenosanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BuTUsl acTpoHOMHH. [IpuKiiagHOE W MUPOBO33PEHUYECKOE 3HAUYCHHE
ACTPOHOMUM.

Bun 3Bé3nHoro Heba. Co3Be3aus, sipkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JBUKCHUE.

ConHeuHas cucrema.

Connue. Conneuynasi aktTuBHOCTh. Mctounuk sHeprum ConHua M 3BE3N. 3BE3NBI, UX
OCHOBHBIE€ XapAaKTEPHUCTHKHU. JlMarpamMmma «CHEKTpPajbHBIM KJIACC — CBETUMOCTB». 3BE3JIbI
IJIaBHOW MOCJIEIOBATENIbHOCTUA. 3aBUCUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] TJIABHOMU
NOCJEN0BAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE MPEICTABICHUS O
MPOUCXOXKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muneunsi Ilyte — nama [Nanaktuka. [lonoxenne m nBmxenne ConHua B 1'amakTuke.
Tunel ranaktuk. Paguoranaktuku v kBazapbl. YEpHbIE ABIPHI B siApaxX rajJakTHK.

Bcenennas. Pacmupenue Bceenennoid. 3akon Xa06ma. Pa3oeranue ramaktuk. Teopus
Bonbiroro B3peiBa. PETUKTOBOE U3ITyUYECHHE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaGnronenuss HEBOOPYKEHHBIM — TJ1a30M  C  HUCIOJIb30BAaHUEM  KOMITBIOTEPHBIX
MPWIOKEHUN IS OIpEACNICHUs TOJ0KEHUS HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy:
OCHOBHBIE c03Be311s1 CeBEpHOTO NOJIyIIApUs U IPKHUE 3BE3IBI.

Habmronenus B teneckon Jlynsl, muianet, Mieunoro [1ytu.

O0o0maroniee MOBTOPEHUE

Ponp pusuku M acTpoHOMHUH B 3KOHOMHYECKOM, TEXHOJOTHUYECKOH, COIMAIBHON M
ATUYECKON cdepax NesTeTbHOCTH YeJOBEKa, pojib U MeCcTO (U3MKA U aCTPOHOMUU B
COBPEMEHHOW HAayYHOW KapTUHE MHpa, pPOJb (usmyeckoil Teopud B (HOPMUPOBAHUU
MPEACTABICHUN O PU3NYECKON KApTUHE MUPA, MECTO (PU3NYECKON KapTUHBI MHUpa B OOIIEM
pPSy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJCTABICHUIN O IPUPO/IE.

MexknpeaMeTHbIE CBSI3H

Nzyuenne kypca ¢usuku 0a30Boro ypoBHs B 11 Kkiacce ocyliecTBIsieTCs ¢ y4ETOM
COJICPKATEIIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcamMu MaTeMaTHuKU, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meorcnpeomemnvie nonsamusi, CBSI3aHHBIE ¢ U3YyYEHHEM METOJOB HAayYHOI'O MO3HAHUS:
SBJICHHE, Hay4YHbIA (DaKT, TUIOTE3a, (pu3mdeckas BEIWYWHA, 3aKOH, TEOpHUsi, HAOJIOJEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuxka: peumieHue CHUCTEMbl YPaBHEHUW, TPUTOHOMETPUYECKUE (PYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO, BEKTOPHI
U HUX MPOEKIUU HAa OCHU KOOPAWHAT, CIO0KEHUE BEKTOPOB, MPOM3BOJHBIE 3JIEMEHTAPHBIX
GyHKIMA, TPU3HAKU TIOI00MS TPEYTOJLHUKOB, OINPEACIICHUE IUIOMAIN TIOCKUX (QUryp u
o0BbEMa Te.



Buonocus: snekTpuyeckue SIBICHUSA B KUBOW MPHPOAE, KoyieOaTelbHbIe TBUKCHUS B
KUBOU IIPUPOJIE, ONTHUYECKHUE SABJICHUSA B )KUBOM NPUPOJE, NEUCTBUE paaHallMy Ha JKUBBIC
OpraHU3MBl.

Xumusa: CTPOEHHE aTOMOB M MOJEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MEXaHU3Mbl 00pa30BaHMs KPUCTATUIMYECKON PEIIETKH, CIEKTPATbHBIN aHaH3.

l'eocpaghus: MarHUTHBIE TOIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX Py, (GOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, NPEJICKA3aHUE 3€MIICTPSICEHUN.

Texnonocus:  JTWMHUAW  DJIEKTPOIIEpEAad,  TEHEPATOp  IMEPEMEHHOIO0  TOKa,
AJIEKTPOJBUTATENb, WHIYKIHOHHAS II€4Yb, pajgap, pPaguONpPUEMHHUK, TEJIECBH30p, AHTCHHA,
tenedon, CBY-neus, mpoeKIIMOHHBIH amnmapart, BOJOKOHHAs ONTUKA, COJTHEUHas OaTapesl.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHoro npeamera «dusnka» Ha YpOBHE CpEAHET0 OOIIETo 0O0pa30BaHUs
(6a30BBIl  ypPOBEHb) JOJDKHO OOECHEUYUTh JIOCTUXKEHUE CICAYIOIMINX JIMYHOCTHBIX,
METaNpeIMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIngyHOCTHBIE PEe3yNbTaThl OCBOEHHUS yueOHOro npeamera « Ou3nKa» T0KHBI OTPaXKaTh
TOTOBHOCTh M  CIIOCOOHOCTh  OOyYarolIMXcCsi PYKOBOJACTBOBAThCS  CHOPMHUPOBAHHOMN
BHYTPEHHEW MO3ULKEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAIMH, MNO3UTHBHBIX
BHYTPEHHHUX YOEXKJICHUM, COOTBETCTBYIOUIUX TPATUIMOHHBIM IIEHHOCTSIM POCCHUIMCKOTO
00111eCTBa, paCIIUPEHUE KU3HEHHOTO OMBITA U OMbITA JIEITEIHLHOCTH B MIPOIIECCE PEATU3ALINI
OCHOBHBIX HalpaBJICHUN BOCIUTATEIHHOM AEITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKAAHCKON TMO3UIMK OOyYaromerocs Kak axkTUBHOTO W
OTBETCTBEHHOTO WICHAa POCCUMCKOI0 OOIIECTBA;

MPUHATHE TPAJAUIIMOHHBIX OOIIEUEIOBEUECKUX TYMAHUCTUYECKUX U JIEMOKPATHYECKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX I'Pa’KJaHCKOrO OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbLHON OpraHu3aIiu;

YMEHHE B3aMMOJICMCTBOBATh C COLMAIBHBIMU HHCTUTyTaMU B COOTBETCTBUU C MX
(yHKIUAMY 1 HA3HAUYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM NEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUUCKON IPaKIaHCKOM UJIEHTUIHOCTH, TATPUOTU3MA;

IIEHHOCTHOE OTHOIIEHUE K TOCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHUXEHUSIM POCCHUHUCKUX
YUEHBIX B 00JACTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYyallMl0 M NPUHUMATh OCO3HAHHBIE  PEIICHUS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIErO;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYAs OCTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIEro (PU3NYECKON HayKe;

5) Tpy10BOro BOCIMTAHMS:

WHTEpEC K pa3nuuHbiM chepaM mpodecCHOHANBHONW NESITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3MKOW W TEXHUKOW, YMEHHE COBEpPINAaTh OCO3HAHHBIA BBHIOOp OymyIiei
npodeccuu U pealin30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHbL;



TOTOBHOCTb U CLIOCOOHOCTH K 00OPa30BaHMIO U CaMOOOPAa30BaHUIO B 001acTH (PU3KUKH Ha
MPOTSKECHUN BCEU JKU3HU;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

C()OPMUPOBAHHOCTb 3KOJIOTUYECKON KYJIBTYphl, OCO3HaHHE TIJI00AIBHOIO XapakTepa
AKOJIOTUYECKUX MPOOIIEM;

IJIJAHUPOBAHKUE U OCYILECTBIICHUE JAEHUCTBUM B OKPYKAIOIIEH Cpele HAa OCHOBE 3HAHUS
1esield yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA,;

paciiipeHHe OmbITa JAESITEIbHOCTH HKOJIOIMYECKON HalpaBiIC€HHOCTH Ha OCHOBE
MUMEIOIINXCS 3HaHUH 1O (PU3HKE;

7) UEHHOCTH HAYYHOI'0 O3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (PU3NUECKON HAYKH;

OCO3HAaHUE IEHHOCTU HAy4HOH JAESITEeIbHOCTH, TOTOBHOCTh B IIPOLECCE H3YyUEHUS
(GU3HUKHN OCYIIECTBIISATH MPOCKTHYIO U UCCIEIOBATENBbCKYIO ACSITENFHOCTh HHANBUIYATBHO U
B TpyTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHHMBEPCAJbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jiornuyeckue AeMCTBUA:

CaMOCTOSITENIbHO (POPMYJMPOBATh U AKTYyaJIM3UPOBATh MpoOJieMy, paccMaTpUBaTh €&
BCECTOPOHHE;

OIPENIEINIATh LEIU NCATECIBHOCTH, 3aJ1aBaTh IapaMETPbl U KPUTEPUU UX JOCTHKECHHUS;

BBISIBJISITh  3aKOHOMEPHOCTH M TPOTHUBOPEYHS B pPacCMATPUBAEMBIX (PU3HMYECKUX
SIBJICHUSIX

pa3pabarbiBaTh IUTAH pEIICHUS TPoOJeMbl C Yy4€TOM aHalIW3a HWMEIOLIUXCS
MAaTEpPUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JECATEIBHOCTb, OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISM,
OLICHUBATh PUCKU TMOCIECACTBUN ICATCIBHOCTH;

KOOPAWHUPOBATh M BBINOJIHATH PabOTy B YCIOBHUSX PEAIbHOTO, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMOJICUCTBUS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ncciiegoBarTe/IbCKHe AeiiCTBUS:

BJIQICTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBBIMHU MOHATUSIMU M METOJIaMH (PU3UYIECKOi
HAYKHU;

BJIQJIETh HaBBIKAMH Y4€OHO-UCCIEI0BATEIHLCKON U IPOCKTHOM AEATEILHOCTU B 00JaCTH
(bU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOHMCKY METOJIOB PEIICHUS
33129 (PU3MUECKOTO COACPKAHUS, IPUMEHECHHIO Pa3IMYHBIX METOJIOB IMO3HAHUS,

BJIAJIETh BUJIAMU AEATEIIBHOCTU IO MOJYYCHUIO HOBOTO 3HAHUSI, €T0 MHTEPIPETALNH,
MpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JUYHBIX YUYEOHBIX CHUTYaIUsX, B TOM YHUCJE TpPH
CO37JaHUU YYEOHBIX IPOEKTOB B 00J1aCTH (PU3UKH;



BBISIBJISITh NPUYUHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJIM3UpPOBaTh 3a/ady, BBIIBUTATh
rUNoTe3y €€ pElIeHHs,, HAXOJUTh apryMEHTBhl Ui JOKAa3aTelbCTBA CBOUX YTBEPKICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJIYYCHHbIE B XOJE pEIICHUs 3aJaud pe3yibTaThl, KPUTHUUYECKH
OLICHMBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBHSIX;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 3a7]a4¥ B 00pa30BaTEILHON NEATCILHOCTH, B
TOM YHCJIE TIPU U3yUYCHUU (PU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCUTD 3HAHUS 10 (PU3UKE B MPAKTUUECKYIO O0JACTh )KU3HEAEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTATh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIC TIOAXO/bI M PEIICHNUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmanmeii:

BJIQJIETh HABBIKAMHM TOJydYeHHs UHGpopMaluu (U3UUYECKOTO COAEpKAaHUA U3
MCTOYHMKOB  Pa3HbIX THUIIOB, CAMOCTOSITEBHO  OCYLIECTBJSTH  IOUCK,  aHAJM3,
CUCTEeMATHU3allMI0 W HMHTEPHpETalnio WHPOPMAIMU  pa3IMYHbIX BUAOB U  (QopMm
IpeJICTaBICHMUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpPMALINH;

MCIOJIb30BaTh CpelcTBa WH(MOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHHA B
pEIIeHNH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX W OPTaHU3AI[MOHHBIX 3a/lad C COOJIOICHHEM
TpeOOBaHUII 3PrOHOMMKH, TEXHUKM O€30MaCHOCTH, TUTUEHBI, pPECYpCcOCOEpPEKEHMUS,
MPABOBBIX U ATHUECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COAEpKAHMS B Pa3IMUYHBIX (opMarax Cc Y4ETOM
Ha3HauYeHUs HMHPOPMALMM M IEJEBOW ayAUTOPUHU, BBIOMpas ONTUMAIbHYIO (opmy
MPEACTABICHUS U BU3yaIH3aLUU.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

OCYUIECTBJIATH OOILIEHNE HA YPOKax (PM3HKHU U BO BHE-YPOUHOU AESATEIBHOCTH;

pacno3HaBaTh MPEANOCHIIKA KOHMDIUKTHBIX CUTYAllUd U CMATYATh KOH(QIUKTHI;

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOIO TOYKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BBIOMpPATh TEMATUKY U METOJbl COBMECTHBIX JEUCTBHUI C YUYETOM OOIIMX MHTEPECOB U
BO3MOKHOCTEMN KaKJI0T'0 YiI€HA KOJUIEKTHUBA,;

IIPUHAMATh LEIUM COBMECTHOM JAEATEIBbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA MO €€ NOCTHXKEHMIO: COCTABJIATH IUJIAH JIEMCTBUM, PACIPEAEHATh POJIM C YUETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OLICHMBATh KA4YECTBO CBOETO BKJIaJa W KaXJOr0 YyYacTHHKAa KOMAaHAbl B OOIIMA
pe3ynbTaT 1Mo pa3pabOTaHHBIM KPUTEPHSIM;

IIpeUIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UJEU C MO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKONU 3HAYUMOCTH;



OCYHICCTBIIATh ITO3UTHUBHOC CTPATCIHYCCKOC ITOBCACHUC B PA3JIMYHBIX CHUTYAIHAX,
IMPOABJIATH TBOPUYCCTBO U B006pa>1<eHHe, OBITh HMHHUIIMAaTHBHBIM.

PeryasiTuBHbIe YHHBepPCaJIbHbIe YUeOHbIe AelicTBUS
Camoopranusanus:

CaMOCTOSITENIBHO OCYILECTBIISATh NO3HABATENIBHYIO AESITENBHOCTh B 00JaCTH (PU3UKU U
aCTPOHOMUHU, BBISBIIATH IPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IIJIaH PEIICHUs PACUETHBIX M KaueCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHUSI TPAKTHUECKOH paboThl ¢ Y4YETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MO>KHOCTEHN U IPEATIOUTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOYTECHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32
pElIeHHE;

OLICHMBATh MIPUOOPETEHHBIN OTIBIT;

Ccroco0CcTBOBaTh (HOPMHUPOBAHHUIO M TPOSIBICHUIO JPYAULMU B 00JACTH (PU3MKH,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM, BHOCUTh KOPPEKTUBHI B ACSITEIbHOCTD, OIICHUBATD
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJA/IeTh HABbIKAMU IO3HABATEJbHOM pedJeKCHd KaK OCO3HAHHSA COBEPIIAEMBIX
JEMCTBUM U MBICITUTENIbHBIX IPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIIOJIb30BaTh MPUEMBI pe(IECKCUH JIsl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELLICHUS;

YMETh OIIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHS 110 UX CHIKECHUIO,

NPUHUMATh MOTHUBBI U apIyMEHTBI APYTUX MPU aHAJIM3€ PE3YJIbTAaTOB JEATEIbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKH U JJOCTOMHCTBA;

MPUHUMATHh MOTHBBI M ApTYMEHTHI JPYTHUX MPU aHAINU3€E PE3YJIbTaTOB AEATEILHOCTH;

MPU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIMOKHU.

B npouecce noctukeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O (PU3UKE
JUISL YPOBHSI CpefHero oOmiero o0pa3oBaHus y OOYYarolUXCsi COBEPIICHCTBYETCS
SMOLIMOHAJIBHBIN UHTEIIEKT, IPEANOoJaralomuii choOpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOMIETO CIOCOOHOCTh MOHUMAaTh CBOE HAMOLMOHAIBHOE
COCTOSIHME, BHJIETh HANPABIICHUSA Pa3BUTUS COOCTBEHHOW 3MOLIMOHAIBHON cdepbl, OBbITH
YBEPEHHBIM B ce0e;

CaMOpEryJIMpOBaHMs,  BKJIIOYAIOLIETO  CAMOKOHTPOJb,  yYMEHHE  MPUHUMATb
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIHOCOOHOCTh aJaNTUPOBATHCS K AMOIIMOHAIBHBIM
W3MEHEHUSIM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHMBAallUM, BKIIIOYAIONIEH CTpEMJICHHE K TOCTHXKCHHIO 1€ U YCIIEXYy,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXO/S U3 CBOMX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh IMOLMOHAILHOE COCTOSHUE APYTHUX,
YUUTHIBATH €r0 TMpPU OCYIIECTBICHHH OOIIEHHUS, CIOCOOHOCTh K COYYBCTBUIO U
COMEPEKUBAHUIO;



COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CIIOCOOHOCTh BBICTpAaWBaTh OTHOIICHUSA C
APYTUMHU JIOABMH, 3a00TUTHCA, IPOSBISATH HHTEPEC U pa3periaTh KOHPIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K koniy 00yuyenus B 10 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B POPMUPOBAHUU COBPEMEHHOU
HAy4YHOHN KapTUHBI MHPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKON
JIEATEIILHOCTH JIFOJICH;

YUUTHIBaTh TPAHUIIBl MPUMEHEHUS W3YYCHHBIX (PU3UUYECKUX MOJENEH: MaTepuaibHas
TOYKa, NHEpUHUAIbHAs CHCTEMA OTCUETa, a0COJIFOTHO TBEPAOE TEJO0, UACAIBHBIN Ia3, MOJIEIN
CTPOEHUS ra30B, )KUJIKOCTEH U TBEPIBIX TEJ, TOUCYHBIA JIEKTPUUECKUN 3apsizt IPU PELLICHUU
du3nuecKux 3aaay;

pacro3HaBath (pU3NUYECKUE SIBICHUS (MPOLECChl) U OOBSICHATh UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKOW TEOPUHU CTPOEHHUS BEIIECTBA U 3JIEKTPOJIUHAMUKHU:
PaBHOMEpPHOE M PaBHOYCKOPEHHOE MpPSMOJIMHEHHOE ABM)KEHHE, CBOOOJHOE MaJeHUE Ted,
JABM)KEHHE TI0 OKPY>KHOCTH, HWHEpLUs, B3auMoOJEHCTBUE Ted, AUPQY3usi, OpOyHOBCKOE
JBUKEHHE, CTPOCHHUE JKUIKOCTEW U TBEPIABIX Tel, U3MEHEHHE 00bEMaA Tell IpU HarpeBaHUU
(oxnaxxeHuu),  TEIUIOBOE  pPAaBHOBECHE,  HUCIApEHWE,  KOHJICHCAllUs,  IUIABJICHUE,
KpUCTaJUIM3alusl, KUIIEHUE, BIAXHOCTh BO3[yXa, IOBBIIIEHUE JaBICHUS raza MpU €ro
HarpeBaHUM B 3aKpbITOM COCYZAE, CBSI3b MEXKIy IIapaMeTpaMu COCTOSHHs Tras3a B
M30IIpolieccax, MIEKTPU3aLUs TN, B3aUMOJIEUCTBUE 3apsI0B;

ONKCHIBATh MEXAHUYECKOE JBMKEHUE, UCTIOb3Yys (PU3NYECKHE BEIMUYMHBI: KOOPAUHATA,
MyTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, Cujla, UMITYJIbC Tela, KHHEeTHYeCKas
SHEPrus, MOTEHIMAIbHAS DHEPIrusi, MEXaHU4YecKas paboTa, MeXaHUYecKas MOIIHOCTb; MPHU
OMHCAaHUU TPAaBUIBHO TPAKTOBAaTh (PU3MUECKHI CMBICI HUCIHOJB3YEMbIX BEJIMUYMH, HX
0003HAUYECHUS U EAUHMIBI, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (PU3NYECKYIO
BEJIMYMHY C APYTUMU BEIUUHHAMY;

OMKCHIBATh W3YYEHHBIE TEIUIOBBIE CBOMCTBA TEI W TEIJIOBBIE SIBJICHUS, UCIOJIb3YS
¢du3nueckue BEIWYUHBL JaBIIEHUE ra3a, TeMIlepaTypa, CpeIHss KUHETHuYecKas SHeprus
Xa0THYECKOIO JIBJKEHHSI MOJIEKYJ, CPEIHEKBAJAPAaTUYHAsI CKOPOCTh MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS dHEprus, paboTa raza, Koa(GGUIHUEHT NOJEe3HOT0 AEHCTBHS TEIIIOBOTO
JBUTATENsI; MPU ONUCAHWU MPaBUIIBHO TPAKTOBATh (PU3MYECKHI CMBICI HCIOJIb3YyEMbIX
BEJIMYUH, UX OOO3HAYEHUsI M E€IUHHUIIbI, HAXOAUTH (POPMYIIbI, CBS3BIBAIOIIME JAHHYIO
(bu3NYECKYIO BEIMUMHY C APYTUMHU BEJIUUMHAM;

ONKCHIBATh M3YUYEHHBIE IEKTPUUECKUE CBOMCTBA BEIIECTBA U 3JIEKTPUUYECKHE SIBJICHUS
(mpouecchl), UCMONB3YsT (PU3NYECKHE BEIMYMHBL: JJIEKTPUYECKHM 3apsiji, AIEKTPUUECKOE
10JIe, HAMPSKEHHOCTD MOJIs1, MOTEHIMA, PA3HOCTh MOTEHI[MAIOB; IPU ONUCAHUU MTPABUIILHO
TPaKTOBaTh (PU3NYECKUN CMBICH MCMOJIB3YEMBIX BEJIIMYUH, UX OOO3HAUYECHHS] M €IUHULIbI;
yKa3blBaTh (OpPMYJbl, CBA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C APYTUMHU
BEJIMYMHAMU;



aHAJIM3UPOBATh (PU3MUYECKUE MPOLIECCHl U SIBICHUSA, UCTIONB3Ys (PU3NUECKHE 3aKOHBI U
IIPUHLMIBL: 3aKOH BceMHUpHOro Tsarorenus, I, II u III 3akonsr HeroTOHA, 3aK0H COXpaHEeHMs
MEXaHUYECKOW DSHEPIHM, 3aKOH COXPAHEHHs HMITYJIbCAa, NPUHLUI CYIEPIO3ULHHA CUJ,
OPUHLMUII PABHONPABUS MHEPLUAIBHBIX CHCTEM OTCYETA, MOJIEKYJISAPHO-KUHETHYECKYIO
TEOPHIO CTPOEHHUS BEIIECTBA, Ia30BbIE 3aKOHBI, CBSI3b CPEIHEW KHUHETHYECKOW 3HEPruu
TEIUIOBOTO  JIBIDKEHHST MOJIEKYJT C aOCOJIOTHOW TeMIepaTypoil, TepBbId  3aKOH
TEPMOJMHAMMKH, 3aKOH COXPAaHEHHs DJIEKTPUYECKOIro 3apsana, 3akoH Kyiona, mpu 3TOM
pa3ianyaTh CIOBECHYIO (JOPMYJIUPOBKY 3aKOHA, €0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUSA
(rpaHuIibl, 00J1ACTH) MPUMEHUMOCTH;

OOBSACHATh OCHOBHBIE MPUHLMIBI JACHCTBUS MAalIMH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3jinyaTh YCIOBUS UX O€30MMACHOIO UCIIOIb30BaHUS B [IOBCEIHEBHOM JKU3HMU;

BBINOJIHATh 3KCIEPUMEHTBI MO0 MCCIEAO0BAHUIO (PU3MUECKHUX SIBJICHUM M IMPOLIECCOB C
UCIOJb30BAaHUEM TNPSMBIX M KOCBEHHBIX HM3MEPEHMH, IpU 3TOM (HOPMYIHpPOBAThH
npobiieMy/3aadyy M THUIOOTE3y YYEOHOro OKCIEPUMEHTa, COOuUpaTh YCTAHOBKY U3
MPEAI0KEHHOTO0 000pYI0BAHMS, IPOBOAMTH OMBIT U (POPMYJIUPOBATH BHIBOJBL;

OCYUIECTBJISATh NPSAMbIE M KOCBEHHBIE M3MEpPEHUs (PU3NYECKUX BEIUYHMH, NMPU ITOM
BbIOMpATh ONTUMAJIbHBIN CIIOCOO M3MEPEHUs U HCIIOJIb30BATh U3BECTHBIE METOJIbI OLEHKU
MOTPEIHOCTEN U3MEPEHU;

UCCJIEI0BAaTh 3aBUCHUMOCTU MEXAY (PU3NYECKUMH BEIMYMHAMHM C HCIOJb30BAaHUEM
NPSAMBIX W3MEPEHUM, IPH 3TOM KOHCTPYUPOBAaTh YCTAHOBKY, (PUKCHPOBATh pPE3YJIbTATHI
MOJIyYUEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOMUI U rpaduKoB, AeNaTh
BBIBOJIBI 110 pE3yJIbTaTaM UCCIIEI0BAHNS;

coOnroaTh mpaBuia 0€30MacHOrO TpyJAa MPU MPOBEACHUHM HCCIEIOBAaHUM B paMKax
y4eOHOI0 SKCHEPUMEHTa, Y4eOHO-MCCIENOBATENLCKOW M TMPOEKTHOM MAESITENbHOCTU C
HCIIOJIb30BAHUEM U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHMS;

pemiath pacu€THble 3a7aud C SIBHO 3aJaHHOM (PU3MUECKONM MOMAEINbIO, HCIONb3YS
¢usznueckue 3aKOHbl M TPUHLHMIIBIL, Ha OCHOBE aHaju3a YCIOBUS 3a7aud BBIOMpATH
(U3UYECKYIO0 MOJIENb, BBIACHATh (PU3NYECKHE BEIMYMHBI U (POPMYJIbl, HEOOXOUMBIE TS €€
peuieHusi, MPOBOAUTH pPAcuy€Tbl M OLEHUBATh PEATbHOCTh IMOJIYYEHHOTO 3HAYECHUS
(hu3nYeCKOM BETUUYUHBI,

peniaTh KaueCTBEHHBIE 33/1a4: BBICTPAWBATh JOTMYECKH HENPOTUBOPEUYMBYIO LIETIOYKY
paccyXIeHUM ¢ OMOPOi HAa N3YUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3UYECKUE SIBJICHMUS,

UCIIONIb30BaTh TMPHU PEIICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE HMH(POPMALUOHHBIE
TEXHOJIOTUH IS TIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU U MPEACTABICHUS yueOHOM U
HAYYHO-TIOMYJISIPHON MH(pOpPMAIMK, MOJIYYSHHON M3 pa3IUYHbIX HCTOUYHUKOB, KPUTHUYECKU
aHaAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHUIO;

MPUBOIUTH MPUMEPHI BKIJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 0OBbSICHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHMS MO (U3UKE B IOBCEIHEBHOM >KU3HHU IS
oOecnieueHus 6€30MacHOCTH Mpu 00pallleHnu ¢ TpUOopaMu U TEXHUYECKUMH YCTPOHUCTBaMH,
Ui COXpaHEHMsI 3J0pOBbsi U COOJIOZACHHS HOPM SKOJOTMYECKOrO TOBEJCHUS B
OKPYKarOIIEU CPELE;



paboTaTh B TpyNIe C BBHIMOJIHEHUEM DPA3IUYHBIX COLHUANBHBIX POJeH, MIaHUPOBATH
paboTy TpymIbl, palMOHAIBLHO PACTIPEAEATh 00S3aHHOCTH U IUIAHUPOBATH JAESITEILHOCTD B
HECTAaH/IAPTHBIX CUTYAIUAX, aIcKBaTHO OLICHUBATH BKJIAJl KaXKJI0T0 U3 YYaCTHUKOB I'PYIIIIbI B
pelIeHre paccMaTpuBaeMOn MPOOIEMBI.

K koniy 00yuyenus B 11 kiacce npeIMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBAThH HA TPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTHI, B TPAKTUYECKOMN
JESATEIBHOCTH JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHHUS] HM3YyUYEHHBIX (U3MUECKUX MOJIEIeH: TOYCUHBIH
ANEKTPUYECKUI 3apsll, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa, SJAEpPHAas MOJEIb aroMma,
HYKJIOHHAsI MOJIEJIb ATOMHOTO SI/Ipa MPH pellieHnd (PU3ndecKux 3aay;

pacno3HaBath (U3HUECKUE ABJICHUS (TIPOLECCHI) U OOBACHIATH UX HA OCHOBE 3aKOHOB
ANEKTPOJMHAMUKM M KBAHTOBOW (DU3UKU: IJIEKTPUYECKas MNPOBOAUMOCTb, TEIUIOBOE,
CBETOBOE, XUMHUYECKOE, MArHUTHOE JIEWCTBHS TOKa, B3aUMOJEWCTBHE MArHUTOB,
ANIEKTPOMATrHUTHAS WHIAYKUUA, ACHCTBUE MArHUTHOTO MOJs HAa MNPOBOAHUK C TOKOM H
ABWOKYLIMICS — 3apsl, DSJCKTPOMarHUTHbIE KoJieOaHWsI U BOJIHBI, MPSMOJIMHEHHOE
pacnpocTpaHEHHE CBeTa, OTpaKEHHE, IpelIoMJICHHe, HHTeppepeHuus, audpakuus u
noJisipu3alusl cBeTa, Jucnepcus cBeta, (oTtosnekrpuyeckuid 3¢P¢dekt (hoTodadpdexr),
CBETOBOE JIaBJICHWE, BOBHUKHOBEHUE JIMHEMYATOTO CIEKTpa aTOMa BOJAOPO/A, €CTECTBEHHAS
Y MCKYCCTBEHHAs palMOaKTUBHOCTb;

OIUCHIBAaTh U3YUYEHHbIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMUYHBIX Cpel) U DIEKTPOMATHUTHBIC SIBICHUS
(portiecchl), HMCHOJIB3YS (PU3MYECKUE BEJIWYMHBL: JJICKTPUYECKUM 3apsij, cujila TOKa,
ANEKTPUUECKOE HANpPsLDKEHHE, 3JIEKTPUYECKOE COMPOTUBIICEHHWE, PA3HOCTh MOTEHLUAJIOB,
AIIEKTPOJBIIKYILAsA Cuila, paboTa TOKa, MHAYKLMS MarHUTHOTO MOJs, cuia Ammepa, cuia
JlopeHua, MHAYKTUBHOCTb KaTYIIKH, SHEPTHUS JIEKTPUYECKOTO0 U MarHUTHOTO TOJIEH, IEPHOL
M 4YacToTa KojJebaHuil B KoieOaTenbHOM KOHTYpe, 3apsJ M CHiIa TOKa B IpOIEcce
rapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJieOaHui, (POKYCHOE pacCTOSIHUE U ONTHYECKas CHUJia
JIMH3bI, IPU OMMCAHUU MPABUIIBHO TPAKTOBATh (PU3UUECKUN CMBICI UCIIONIb3YEMBIX BEJIMYUH,
X 00O3HAUEHUS U E€IMHHULbI, YKa3blBaTh (YOPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (U3UUYECKYIO
BEJIMYUHY C APYTMMU BEIUYHHAMY;

ONKCHIBATh W3YYEHHBIE KBAHTOBBIE SIBJICHHUS M MPOLECCHI, UCIONb3Ys (PU3MUECKHE
BEJIMYUHBI: CKOPOCTh AJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETA, SHEPTHUS U
uMIyJasc (OTOHA, MEPUOJ TOJypacnana, HEprusl CBSI3W aTOMHBIX sJEp, IPU OMHCAHUU
MPaBHIBHO TPAKTOBAaTh (PU3UUECKHUI CMBICH HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAUEHUS U
€IMHULIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOLINE JAaHHYIO (PU3UYECKYIO BETUUUHY C IPYTUMU
BEJIMYMHAMU, BBIUUCISATH 3HaUCHUE (PU3NUECKOIN BEIMYUHBI;

aHAIM3UPOBaTh (PU3UUECKUE MPOIIECCHl U SIBJICHUS, UCTIONb3Ys (DU3UUECKUE 3aKOHBI U
NpUHIMIBL: 3aKkoH Owma, 3aKOHBI MOCJIEA0BATEIBHOIO M NApaJUIEIbHOTO COEOUHEHUS
MPOBOJTHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH JJIEKTPOMAarHWUTHOM WHAYKLIHWHU, 3aKOH
MPSMOJIMHEMHOTO PaCIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPETOMIICHHUS



CBeTa, ypaBHeHHE OiHIITeHHa a1 (oTtord(deKTa, 3aKOH COXpaHEHHs] SHEPTUH, 3aKOH
COXPAaHEHHUsI HMMITYJbCa, 3aKOH COXPAHEHHs 3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHHS
MacCOBOTO 4MClIa, ToCcTynarhl bopa, 3aKOH pajioaKTUBHOTO paclajia, Ipu 3TOM Pa3inydarh
CJIOBECHYIO (hOPMYTUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBHIPAKEHHUE U YCIOBUS (TPaHULIbI,
00J1aCTH) MPUMEHUMOCTH;

OTIpE/ICTISATH HAIIPaBJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJISi IPOBOJHUKA C TOKOM,
cuiibl AMmriiepa u cuiibl JIopeHiia;

CTPOUTh M OIKCHIBATh H300paK€HUE, CO3[aBaeMOE€ IUIOCKUM 3€pKajoM, TOHKOMU
JIMH30M;

BBITIOJHATh 3KCHEPUMEHTHI M0 HCCIEAOBAHUIO (PU3UYECKUX SBICHUN M TPOIIECCOB C
UCIIONIb30BaHUEM TPSIMBIX M KOCBEHHBIX HW3MEPEHHIl: Tpu dSTOM (GOpMyIHUpOBATH
npoOiemy/3afadyy W THUIOTE3y Y4eOHOro »SKCIEpUMEHTa, COOMpaTh YCTAHOBKY U3
MPEIJI0KEHHOTO 000PYI0BaHHUS, TPOBOJUTH OMBIT U (HOPMYIUPOBATH BHIBO/IBI;

OCYIIECTBIISITh MPSMBIE M KOCBEHHBIE H3MEPEHHUA (PU3MUECKUX BEIUYMH, TPU ITOM
BBIOMpATh ONTHUMANIBHBIN CIIOCO0 M3MEPEHHs U MCIOJIb30BaTh M3BECTHHIE METOMBI OIEHKHU
MTOTPEIIHOCTEN H3MEPEHN;

UCCIIEZIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH C MCIOJIb30BAHUEM MPSMBIX
M3MEPEHMIl: NIPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH pe3yJIbTaThl MOJYyYECHHOU
3aBHCHUMOCTH (U3NYECKUX BEIUYMH B BHJE TaOmUI] W TrpadukoB, 1enaTh BHIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

coOnroaTh mpaBuia 0€30MacHOrO TpyJAa MpU MPOBEICHUHM HCCIEIOBAHUNA B paMKax
y4eOHOro 3KCIIEPUMEHTa, Y4eOHO-UCCIEI0BATENbCKOM U TMPOEKTHOW JESATEIBHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPONUCTB U JJAOOpaTOPHOro 000pyA0BaHUS;

pemarh pacuy€THbIE 3a7aud C SIBHO 3aJaHHON (PU3MYECKOW MOMAENbI0, HCIONb3YS
dbuznueckue 3aKOHBl M TPUHIMIB, HA OCHOBE aHalM3a YCIOBUS 3a/Jayd BBHIOMpATH
(U3UYECKYIO0 MOJIEIh, BBIICIATh (PU3HMUECKUE BEJIMUYUHBI U (POPMYJIbI, HEOOXOIUMBIE JIs €€
pellieHusi, TMPOBOAUTH pacu€Thl W OLEHUBATh pEAIbHOCTh IOJYYEHHOI'O 3HAY€HUs
(huU3nYeCKOM BETUUYUHBI,

pelaTh Ka4YeCTBEHHBIE 3a/1a4M: BBHICTPANBAThH JIOTUYECKH HETIPOTUBOPEUUBYIO IIETIOUKY
paccyXkIaeHul ¢ ONOPON Ha U3yYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTU U (PU3UUECKUE SIBICHUS;

UCIOJb30BaTh MPU pEIIEHWH Y4EeOHBIX 3aJady COBpPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTUH JIsI TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUN U TPEJCTABICHUS YI4COHOU U
HAYYHO-TIOMYJISIPHON HH(pOPMAINH, MOJYYSHHON W3 Pa3IUYHBIX WCTOYHUKOB, KPUTHYECKH
aHAJIM3UPOBATH MOTyYaeMyI0 HH(OPMAILIHUIO;

OOBSCHATh NPUHLMUIBI JIEHCTBUS MAalIMH, MNPUOOPOB U TEXHUYECKUX YCTPOWUCTB,
pa3ianyaTh YCIOBHs UX O€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

MIPUBONTH MPUMEPHI BKJIAJ]a POCCUMCKUX U 3aPYOCKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, B 00BSICHEHUE TPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIONb30BaTh TEOPETHUYECKHE 3HAHUS 1O (U3MKE B TOBCEIHEBHON KHU3HU IJIs
oOecnieueHus 6€30MacHOCTH Mpu 00pallleHnu ¢ TpUOopaMu U TEXHUYECKUMH YCTPOHUCTBaMH,
Ui COXpaHEHMsI 3J0pPOBbsi U  COOJIOJEHUS HOPM 3KOJOTHYECKOrO TMOBEACHUS B
OKPYKAIOIIEU CPELE;



paboTaTh B TPYIIE C BBIMOJHEHUEM PA3JTHYHBIX COIUAIBHBIX POJICH, IIAHUPOBAThH
paboTy TpymIbl, palMOHATIBLHO PACIPENesaTh 00S13aHHOCTH U TJIAHUPOBATH JIEATEITLHOCTH B
HECTaHJAPTHBIX CUTYalUsX, aIeKBATHO OLIEHUBAThH BKJIAJl KAXKOTO U3 YYACTHUKOB I'PYIIIHI B
pelieHre paccMaTpuBaeMon poOIeMBbl.
KPUTEPUU ONEHUBAHUS NIPEJIMETHBIX PE3YJIbTATOB
OueHKa yCTHBIX OTBETOB YUaIlMXCS.

OTmeTka «5» cTaBUTCS B TOM CJy4yae, €CJIM Y4YalllMiCs TOKa3bIBAE€T BEPHOE
NOHUMaHUEe (PU3NYECKON CYHIHOCTH pacCMaTpUBAEMbBIX SIBICHHN M 3aKOHOMEPHOCTEH,
3aKOHOB M TEOPHUH, JA€T TOYHOE OINpPEACIICHUE U MCTOJIKOBAHHWE OCHOBHBIX MOHSATUN U
3aKOHOB, TEOPHH, a TAKKE MPABMIHHOE OIpeae/icHne (PU3NISCKUX BETUIHNH, UX SIUHUIL
M CIoc000B M3MEPEHUS; MPABIIBHO BBITONHICT YEPTEKU, CXEMbI U TpaduKH; CTPOUT
OTBET MO COOCTBEHHOMY IUIaHY, COMPOBOXKIAET PAcCKa3 HOBBIMU IMPUMEpPAMH, YMEET
OPUMEHSTh 3HAHUS B HOBOW CHUTYallUM TP BBIMOJHEHUHM TPAKTUYECKUX 3aJaHHM;
MOXET yCTaHABIIMBAaTh CBA3b MEXK/Yy M3YYa€MbIM U PAHEE U3YUYEHHBIM MATEPUAIIOM IO
Kypcy (DU3UKH, a TAK)KE C MATEPUATIOM YCBOCHHBIM MPU U3YYCHHUH JIPYTUX MPEIMETOB.

OTmerka «4» CTaBUTCS B TOM CIIy4yae, €CJIM OTBET YYEHHUKA YJIOBJIETBOPSET
OCHOBHBIM TPeOOBaHUAM K OTBETY Ha OTMETKY 5, HO 0€3 HUCIO0JIb30BaHUSI COOCTBEHHOTO
IJaHa, HOBBIX MPUMEPOB, 0O€3 NPUMEHEHUS 3HAHWM B HOBOM cHTyanuu, 0e€3
WCTIOJIb30BaHUs CBSI3E€H C paHee M3YUYECHHBIM MATEpHUAIOM, YCBOCHHBIM NMPU U3YUYECHUU
JIPYTUX TPEAMETOB; €CJIM YyYallluics AOMYCTUSl OJHY OIIMOKY WM He Oosiee ABYX
HEJI0OYETOB U MOJKET HCIPABUTh MX CAMOCTOSTENIBHO WM C HEOOJBIION MOMOIIBIO
YUHUTEIS.

OTmeTrka «3» CTaBUTCA B TOM Clly4ae, €CJIM Yy4allluiCsl MPaBUIBHO MOHUMAET
(U3UYECKYIO CYIIHOCTh pacCMaTpUBAEMbIX SIBICHUM U 3aKOHOMEPHOCTEW, HO B OTBETE
HMMEIOTCS OT/ACJIbHBIE MPOOEIbl B YCBOCHUHU BOMPOCOB Kypca (PU3UKU; HE MPEMSATCTBYET
NajdbHEUIlIeMy YCBOEGHUIO MPOTPaMMHOI0 MaTepuasia, YMEET MPUMEHATh MOJy4YCHHBIC
3HaHUSA TPU PEHIEHWU MPOCTHIX 3a7ad C MCIOJb30BAaHUEM TOTOBBIX (OPMyIN, HO
3aTpyAHSIETCS MPU PEIICHUH 3a/1a4, TPEOYIoMuX npeoOpa3oBaHusi HEKOTOPHIX (HOPMYIT;
JormycTui He Oosee omHOM rpy0oil M OHOM Herpy0Ooii omuOKu, He Ooyiee ABYX-TPeX
HErpyObIX HEI0YETOB.

OTMeTKa «2)» CTaBUTCS B TOM Clly4yae, €CId y4alluics HE OBJIAAE]I OCHOBHBIMU
3HAHUSAMH B COOTBETCTBUU C TPEOOBAHUSIMU U JOMYCTHIT OOJIbIIE OMMOOK U HEJOUETOB,
yeM HEOOXOIMMO IJISI OTMETKH «3).

OuneHka NUCHbMEHHBIX KOHTPOJIbHBIX padoT

OTMmeTKa «5» craBUTCS 32 pabOTy, BBHIMOJHEHHYIO TOJHOCTBHIO 0€3 OIMMUOOK U
HEJI0YETOB.

Ot1MmeTKa «4» cTaBUTCA 3a pabOTy, BHIMIOJHEHHYIO MOJTHOCTHIO, HO TIPU HAJIUYUU
He 0oJiee 0JTHOM OIMMOKK U OJHOTO HEJIOUeTa, He 0oJiee TPEeX HEAOUYETOB.

OtMmeTka «3» cTaBuTCs 32 pabOTy, BHINOIHEHHYIO Ha 2/3 Bcell paboThl IPABUIIBHO
WM TOpU JIONYIIEHWHW He OoJiee OAHOUM rpy0Ooil ommoOKku, HEe 0oJjiee TpeX HErpyobIxX



OmnOOK, OJHON HEerpy0oil OmHMOKM M TpeX HEAOYETOB, MPH HATUYUU YETHIPEX-IISATU
HEJIOYETOB.

OtrmeTka «2» cTaBuTCA 3a pabOTy, B KOTOPOM YHMCIO OIIMOOK M HEJO0YETOB
MPEBBICKIIO HOPMY JIJIsi OTMETKHU 3 WJIM MPaBUIILHO BBIMOIHEHO MeHee 2/3 paboThI.
Ounenka 1a00paTopHBIX padoT

OtrmeTka «5» cTaBUTCS B TOM Cilyyae, €CIM Y4YalllUics BBIMIOJHUI paboTy B
MOJIHOM 00BeMe C COOJIIOJICHUEM HEOOXOAMMOI IMOCIEeN0BATEIbHOCTH POBEIACHHUS
ONBITOB M W3MEPEHUI; CAMOCTOSITEIIbBHO M PALMOHAIIBHO MOHTUPYET HEOOXOIMMOE
00Opy/OBaHUE; BCE OMBITHIIPOBOAUT B YCIOBHSIX M pPEXKUMaX, OOCCHEUMBAIOIINUX
MOJIyYCHHE TPABWIBHBIX PE3YJIBTATOB M BBIBOAOB; COOJIIOMAET TPEeOOBaHUS MPaBUI
0e30macHOro TpyJa; B OTYETE MPABWIBHO M AaKKypaTHO BBITIOJIHAET BCE 3aIlUCH,
TaOJIMIIbI, PUCYHKU, YEPTEXKH, IPaPUKU, BHIYUCICHUS, IPABUIHHO BBHITIOJIHAET aHAIHU3
IIOIPEITHOCTEH.

OtrmeTka «4» cTaBUTCI B TOM CIy4yae, €CIM Yy4YalllUics BBINOJHUI paboTy B
COOTBETCTBUM C TPEOOBAaHUSIMU K OTMETKE «5», HO JOMYCTWJ JABAa-TPU HEIOYETa, HE
0oJiee 0HOM Herpy0oil OMKMOKU U OHOTO HEJ0UETA.

OtrmeTka «3» CTaBUTCA B TOM Cllydyae, €CJIHM Y4YaIUKCA BBIIOJHUI pabOTy HE
IOJHOCTBIO, HO OOBEM BBINOJIHEHHON YacTH TaKOB, YTO TIIO3BOJSET IOIY4YHUTh
NpaBUJIbHBIE PE3YJbTAThl U BBIBOJBI, €CIIM B XOJI€ MPOBEICHUS ONbITA U W3MEPEHUU
OBLITN IOMYIIEHBI OIIUOKH.

OTmeTKa «2» CTaBUTCA B TOM Cjydyae, €CIM Yy4YalllMiCsl BBIOJHWI PadOTy HE
MOJIHOCTBIO M O00BEM BBINIOJIHEHHOM padOThl HE MO3BOJIAET CHAENaTh MPaBUIIbHBIE
BBIBO/IbI, BBIUMCJICHUS; HAOMIOACHUS MNPOBOAWINCH HENpaBUIbHO. B mHChbMEHHBIX
KOHTPOJIBHBIX pa00TaX YYUTHIBAETCS TAKIKE, KAKYIO YaCTh paOOThI BBIIIOJHUI YUYEHUK
Ilepedyennb omuoOOK.

I. I'pyObie omuoKku.

1. He3nanue onpeaeneHuii OCHOBHBIX MOHATHH, 3aKOHOB, MpaBUJl, MOJIOKEHUN TEOPUH,
dopmyn, OOLIENPUHATHIX CHUMBOJIOB, 00O3HA4YeHHS (PU3NYECKUX BEJIUYUH, €IUHUILY
U3MEPEHHUS.

2. HeymeHue BbIIETATH B OTBETE TJIABHOE.

3. HeyMeHue npuMeHSTh 3HAHMS ISl PELICHUS 3a7a4 U OOBACHEHHS (PU3MUECKUX
SBJICHUM; HEMpaBUIbLHO CHOPMYITUPOBAHHBIC BOMPOCHI, 3aJaHUs WJIA HEBEPHbBIC
OOBSCHEHMSI XOJa WX PEIICHHs, He3HAHWE IMPUEMOB PEIICHUS 3a/1a4, aHAJOTUYHBIX
paHee pENICHHBIMU B KJacce; OMMOKH, TMOKAa3bIBAIOIINE HEMPABWIHHOE MMOHUMAHUE
YCJOBUS 3aJa4H WIH HEMPABUIbHOE UCTOJIKOBAHUE PEIICHUSI.

4. HeymeHue ynuTaTh U CTPOUTH rpadKu U IPUHIIUITHATIBHBIE CXEMBI

5. HeymeHnne moAroToBUTh K pabOTe YCTAaHOBKY WJIM JIaDOpaTopHOE OO0OpyAOBaHHE,
IPOBECTH OIIBIT, HEOOXOUMBIE PACUEThl WM MCIOJIb30BATh MOJYyYEHHbIE AaHHBIE IS
BBIBOJIOB.



6. HeOpexxnoe oTHOmIeHHWE K 1a00OpaTOpHOMY OOOPYIOBAaHUIO U HM3MEPUTEIHHBIM
npubopam.
7. HeymeHue onpeaennTs NoKa3aHusi U3MEPUTEIBLHOTO pUoopa.
8. Hapymenue tpeboBaHuii mpaBua 0€30IIaCHOTO Tpyda IPU  BBIIOJIHEHUU
DKCIIEPUMEHTA.
I1. HerpyObie omunoKku.
l.Herounoctn  (GopMyIHpOBOK, ONpENCICHUN, 3aKOHOB, TEOPHH, BBI3BAHHBIX
HEMOJHOTOM OTBETa OCHOBHBIX MPHU3HAKOB oOmpenenaseMoro mnoHATua. Omuokwy,
BBI3BaHHBIE HECOOJIIOICHUEM YCIOBUIM NPOBEICHUS ONBITA UM U3MEPEHU.
2.0mm0Ku B YCJIOBHBIX OOO3HAUEHHUAX HA MPHUHLMIIHAIBHBIX CXEMaX, HETOYHOCTH
yepTexel, rpad)uKoB, CXEM.
3.IIpomyck win HETOYHOE HallMUCaHHE HAUMEHOBAHUM €TMHUL] (PU3NUECKUX BEIUYUH.
4.HepanumoHaiabHbIi BEIOOp X0/1a pelIeHUs
II1. Hepouersi.
l.HepauuonanbHble  3alUCH  TpPU  BBIUKCICHUSAX, HEpPALMOHAJIbHBIE  MPHEMBI
BBIYMCIICHH, TPe0OpPa30BAHMI U PEIIEHUS 3aa4.
2.ApudmeTndeckrue OMIMOKU B BBIUMUCICHUSX, €CIH 3TH OLIMOKHA rpy00 HE HCKAXaroT
pPEeaNbHOCTH IMOJIYYEHHOTO PE3YJIbTaTA.
3.01aenbHbIe OTPEIHOCTH B JOPMYIUPOBKE BOIIPOCA I OTBETA.
4.HeOpexHoe BBINIOJIHEHUE 3aIIUCEH, uepTexeil, cxem, rpaduKosB.
5.0pdorpaduyueckre v MyHKTYaIMOHHBIE OLIUOKH.
IV. Kpurepuu oueHuBaHHUSA TECTOBBIX padoT.
«5» 100 — 85%
«» 84-71%
«3» 70-55%
«2» 54-25%

OOPMBI ATTECTAIIMU/KOHTPOJIA

Bxoasimmii KOHTPOJIb OCYUIECTBJISETCS B Haudajne ydeOHoro roja. Llemp —
ONpEIEINTh UCXOJHBIM YPOBEHb 3HAHUN YYalIUXCs, ONPENEIUTh (POPMBI U METOJbI
paboTel ¢ yyamumucs. Dopma KOHTPOIS: KOHTpOJIbHAs paboTa.

Texkymuii KOHTPOJIb OCYIIECTBIIAECTCS MOCIE U3YUEHHUS OTIEIbHBIX TEM, pa3zelia
nporpaMmbl. B IpakTHYEeCKON AESITENBHOCTH  PE3YJIBTATHBHOCTh  OLIEHUBAETCS
KauyeCTBOM BBITIOJHEHUS] MPAKTUYECKUX paboT, MOUCKY U OTOOpYy HEO0OXOIUMOTo
MaTepuana. AHAJIM3UPYIOTCS TOJIOKUTENbHBIE W OTPULATENIbHbIE CTOPOHBI PabOTHI,
KOPPEKTUPYIOTCSI HENOCTATKU. KOHTpOJb 3HAHUN OCYIIECTBIAETCS € IOMOIIBIO
3aJlaHUM TIearora; B3aWMOKOHTPOJIS, CAMOKOHTpOJiA M Jp. OHHM aKTHBU3HUPYIOT,
CTUMYJIUPYIOT pabOTy y4alllMXcCs, MO3BOJISIOT 0OJiee MOJHO MPOSIBIATH MOJYyYEHHbIE
3HAHUS, YMEHUS, HABBIKH.

IIpomMe:KyTOUYHBIH KOHTPOJIb OCYIIECTBIAECTCS B KOHIE | momyromus y4eOHOTO
roga. @opMa KOHTPOJIA: KOHTPOJIbHAas paboTa.



HToroBulii KOHTPOJIb OCYIIECTBIISIETCS B KOHLE YydyeOHoro roma. ®dopma
KOHTPOJISL: KOHTPOJIbHAas paboTa.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB

N HaunmeHoBaHue pa3iesioB H TeM MPOrPaMMbl Kontpoabusie  IIpakThueckue JJ1eKTpOHHbBIe (1 (pPOBEIeE)
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O 1IO3HAHUSA
1.1 CraproBas JMarHocTHKa 1
1.2 @u3Kka ¥ METOIbI HAYYHOT'O TIO3HAHUS 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41b£72
Hroro no pasneny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemaruka 5 bubmuoreka [{OK https://m.edsoo.ru/7f41b£72
2.2 JnHamuka 7 bubmuoreka [{OK https://m.edsoo.ru/7f41b£72
2.3 3aKOHBI COXPAHEHUS] B MEXAHUKE 6 | 1 bubnuoreka L{OK https://m.edsoo.ru/7f41bf72
Hroro no pasueny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
3.1 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM Teopuun 9 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
3.3 ATpEraTHBIC COCTOAHMA BEMCCTBA. DasoBbIe 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
IIEPEXO/IbI
Hroro no pasneny 24
Pazgen 4. JIEKTPOJANHAMMUKA
4.1 DIeKTpOoCTaTUKA 10 1 bubnuoreka [{OK https://m.edsoo.ru/7f41bf72
4 | IOCTOAHHEIH dICKTPHYECKHH TOK. ToKH B 12 1 Bu6noreka LIOK https:/m.edsoo.ru/7f41bf72
Pa3NUYHBIX Cpeaax
Hroro no pasneny 22
IToBTOpPEHME
Pa3nea 1. **T'onoBast KoHTposbHAs paboTa **
1.1 ‘ ["omoBas KOHTpOJIbHAS paboTa 1 1
Hroro nmo pazaeny 1
Pe3epBHOe Bpems 1
OBLIEE KOJIMYECTBO YACOB 110 68 4 3

ITPOI'PAMME
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11 KITACC

KoanuecTBo 4acoB

N HaunmeHoBaHue pa3iesioB H TeM MPOrPaMMbl Kontpoabnsie IIpakThdeckne JJ1eKTpOoHHBIe (HH(pPOBEIeE)
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
Pazpnen 1. JIEKTPOJANHAMUKA
1.1 MarmutHoe none. 31eKTpOMArHHTHas 11 1 3 bu6nmoteka IIOK https://m.edsoo.ru/7f41¢97¢
UHAYKIHS
Hroro no pasneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
2.1 MeXaHHUECKHE 1 HIICKTPOMATHHTHBIE 9 1 bubmnorexa 1OK https://m.edsoo.ru/7f41¢97¢
KoseOaHus
2.2 MexaHn4eCKUE U AIEKTPOMArHUTHBIE BOJIHbI 5 1 bubnnoreka [{OK https://m.edsoo.ru/7f41c97¢c
2.3 Onrtuka 10 3 bubmuoreka [TOK https://m.edsoo.ru/7f41¢97¢
HToro no pasgeny 24
Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH
3.1 OCHOBBI CIICLMANBHOI TeOpHH 4 1 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢97¢
OTHOCUTEIILHOCTH
Hroro no pasneny 4
Pa3znesn 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmuoteka ITOK https://m.edsoo.ru/7f41¢97¢
4.2 Ctpoenue aToma 4 bubnnoreka LIOK https://m.edsoo.ru/7f41c97¢c
4.3 ATOMHOE AP0 5 bu6mmoteka IIOK https://m.edsoo.ru/7f41¢97¢
Hroro mo pazneny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
5.1 DIEMEeHTBI aCTPOHOMUU U acTPOPU3UKU 7 1 bu6muoreka [{OK https:/m.edsoo.ru/7f41c97¢
Hroro mo pazneny 7
Pa3nen 6. OBOBIIAIOLIEE TIOBTOPEHUE
6.1 Ob6o0611aro1iee MOBTOPEHNE 3 bub6mmoteka LIOK https:/m.edsoo.ru/7f41¢97¢
6.2 I'ogoBast KOHTpOJIBbHAS paboTa 1
Hroro no pasneny 4
PesepBHOe Bpemsi 3
OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME 68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®uzuka / Kacesaos B.A., O611ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO
«JIPOD®AY»; AktinonepHoe obiectBo «M3narenbctBo «IIpocBenieHuey

» dusuka, 10 kimace/ Mskumes I'.41., byxosues b.b., Corckuit H.H. mox
penaknueii [TapdenteeBoii H.A., AkunonepHoe o6mecTBo «M3marenscTBo
«ITpocsemienue»

®dusuka. 10 knacc. bazoBblil ypoBeHb. YueOHOE MOCOOUE C ANEKTPOHHBIM

npuioxenueM (aBtop B. A. KacbsiHOB).

METOANYECKHUE MATEPHUAJIBI JIJISI YUUTEJIA
®uzuka. 10,11 xnacc. bazobiii ypoBeHb. MeTonnueckoe nocodue (aBtop B.
A. KacbesHOB)

dusuka. A.Il. PeimkeBuu. 3agaunuk. 10-11 knaccer

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

http://nsportal.ru - counaibHasi ceTb pabOTHUKOB 00Opa30BaHUSI.
http://markx.narod.ru/pic/ - pusuka B mkore.

http://festival. 1september.ru/articles/ - dhecTuBanp megaroruaecKux uaeh
«OTKpBITBIA YPOK».

http://www.fizika.ru/ - caliT st yaurenei GU3NKH U UX YICHUKOB.\



http://www.physics.ru/ - Matepuansl o pu3uKe.

www . ege .edu.ru - mHpopManmonHbIi moptan EI'D.

http :// school - collection . edu . ru / - equnas xosutekius [{OPoB

https://www.vaklass.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA B AT «KKBAHTOPUYM>

Oo6opynoBanme 1Jisi JeMOHCTPAUMOHHBIX ONBITOB

1)
2)
3)
4)
3)
6)
7)
8)
9)
10)
11)
12)
13)

14)
15)
16)
17)
18)

19)
20)
21)
22)

bapomerp-anepounn

TepMoMeTp AEMOHCTPAMOHHBIN

M cTOYHUK NOCTOSTHHOTO U IMTEPEMEHHOTO HAIIPSIAKEHUS
JIlnHaMOMETp 1EMOHCTPALIMOHHBIN

Hacoc BakyymMHBIN € 3JIEKTPOIIPHUBOIOM

[TpuGop st IEMOHCTPALIUU JIABJICHUS B KUJKOCTH

[Tap ¢ xompLOM

['py3 HabopHsIit 1 kr

Tpancdopmarop yHUBEpCATbHBIM

Maraut nyrooopa3Hbiii JEMOHCTPAIIUOHHBIH

Marsut nojaocoBoi I€MOHCTPALIMOHHBIN (I1apa)

Ctpenku MarHUTHBIE Ha IITaTUBAX

HaGop neMoHCTpaliMoOHHBIN « DIEKTPOCTATUKAY (IJEKTPOCKOMHI (2 IT. ),
CyJiTaH (2 1IT.), Majlo4yKa CTeKJISTHHAS, MaJIouKa Y00HUTOBASI, IIITATUBBI
u3oaupytomye (2 mr.)

Marmmna s5ekTpodopHas Wik BHICOKOBOJIBTHBIA UCTOYHUK
[Tpubop asst IEMOHCTPALUU TETIIOMPOBOAHOCTHU TEN

HabGop 11t ieMoHCTpaIiii MarHUTHBIX MOJIEH

Ha6op nemonctpannonasiii «[10CTOSHHBINA TOK»

Habop nemoncTparmoHHsii «I"a30Bbie 3aKOHBI U CBOMCTBA
HACBIIICHHBIX TapOB»

Habop nemoHcTpanuonusiii « BomHoBast onTrka
CrniekTpockor ABYXTpyOHbIN 1

Habop cniekTpaibHBIX TPYOOK ¢ MCTOUHUKOM MUTAHUS
KomrmuiekT nocyabl JEMOHCTPAIMOHHOW € MTPUHAITIEAKHOCTIMHU


https://www.yaklass.ru/

JlonosiHuTEIbHOE 000pPyI0BaHKE

1) TI'eneparop 3ByKOBOI

2) Mamwuna BoaHOBAs

3) HaOop aemoHcTpanmoHHbIN «MeXaHUYECKUE SIBICHUS

4) Habop neMOoHCTpanuOHHBIN «MexaHu4ecKrue KOJIeOaHus M BOJTHBI)

5) Habop neMoHCTpalmOHHBINA «IJIEKTPOIUHAMMUKA)

6) HaGop nemoHcTpanmoHHbIN «BoiHOBas BAaHHA

7) Habop nemoHcTparmoHHbIi «I'eoMeTpruyeckas ONTHKA

8) KowmruiekT mpuOOpoB 1 MPUHAIICIKHOCTEH JIJIs1 JEMOHCTPAIIUN CBOHCTB

9) 3JIEKTPOMAarHUTHBIX BOJIH

10) HaGop aemoncTpanmonHblil «OnpeaeneHue nocTostHHoM [Tnankay

11) OOGopynoBanue aJist 1abOpaTOPHBIX pabOT U MPAKTUKYMOB

12) O6opynoBanue s J1abOPATOPHBIX padOT M YUCHUUYECKUX OIBITOB (Ha
0aze

13) xomrmektoB g OI'D)

14) KoMrekT 11l npakTUKyMa [0 MEXaHUKE

15) Kommiekt st mpakTUKyMa 1o MOJEKYISIpHOU (hU3UKe

16) Komrekt it mpakTHKyMa MO 31€KTPUIECTBY

Hu¢posas n1adoparopus «Pu3uka» npopuibHas 1 negarora

e becnpoBoAHON MyJIbTUAATYUK MO (pU3MKE C 6-10 BCTPOEHHBIMH JaTYUKaAMU

e [{udpoBoit naTunk TemnepaTypsl C AUAMAZOHOM U3MEPEHUS HE YXKE YEM OT -
20 no 120C

e [ludposoii naTyrk abCONIOTHOIO AABJICHUS C IUANIa30HOM U3MEPEHUs He
yxe yeM ot 0 1o 500 klla

e JlaT4yMK MarHWTHOTO IOJIS C AUANIA30HOM U3MEPEHHUs He yxke ueM oT -80 110
80 MTa JlaTunk HanpsKEHUS ¢ AUANla30HAMU U3MEPEHUS HE YXKE YEM OT -2
1o +2B ; ot -5 1o +5B; ot -10 1o +10B; ot -15 1o +15B

e JlaTuymk TOKa HE yke 4ueM oT -1 10 +1A

e JlaTyuk akceysepoMeTp C MOKa3aTeIsIMUA HE MeHee ueM: +2 g; +4 g; £8 g

e USB ocmwuiorpad He menee 2 kanana, +/-10 B

e KoHCTpYyKTOp /ISl NPOBEAEHUS SKCIIEPUMEHTOB.
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