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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 6a30BOTO YpOBHS Ha YPOBHE CPEIHET0 00IIero oOpa3oBaHus pa3padboTaHa Ha
OCHOBE TOJIOKEHMH M TpeOOBaHWU K pe3yiabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW HPOTPAMMBL,
npeacraBieHHbix B ®I'OC COO, a Takxke ¢ yu€toMm ¢eaepaibHON pabouell mporpaMMbl BOCIUTAHUS H
KOHIEMIUH MpenofaBaHus yueoHoro npeamera «Dusmnka» B o0pa3oBaTeNbHbIX opranuzanuax Poccuiickoii
denepanyy, pearn3yoX OCHOBHbIE 00pa30BaTEIbHBIC IPOTPAMMBI.

Coneprkanue mporpammsl 1o (PU3KMKe HANPaBICHO Ha (pOpMUPOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI
Mmupa obyvaromuxcs 10—11 xnaccoB npu o0ydeHun ux Gu3uke Ha 6a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
NesATeIbHOCTHOTrO moaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusM PI'OC COO «k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METaNpeIMETHBIM pe3ylbTaTaM OOydYeHHs, a TaKxke
YUUTBIBAET HEOOXOJMMOCTh peajH3allid MEXIPEJAMETHBIX CBsi3ed (U3MKH C €CTeCTBEHHO-HAyYHBIMHU
yueOHBIMU TpeaAMeTaMu. B Hell onpenenstoTcs OCHOBHbBIE €M M3Y4YEeHHsS] (PU3UKU HAa YPOBHE CPEIHETrO
o0miero o6pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHUSI Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YpOBHE).

[Iporpamma no (hu3MKe BKIIIOYACT:

® IUIAHUPYEMbIE pE3YJIbTaThl OCBOCHHUS Kypca (HU3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE

IIpeIMETHBIE PE3YJIBTATHI 10 rojlaM 00yUEHUs;

e cozaepxxaHue yueOHoro npeamera «Pu3nkay 1o rojgaM o0yueHusl.

®du3uka Kak Hayka 0 HauOoJee 00IUX 3aKOHAX MPUPOJIbI, BRICTYIAs B KA4eCTBE y4eOHOTO MpeaMeTra
B IIIKOJIE, BHOCUT CYILECTBEHHBIM BKIJIaJ] B CUCTEMY 3HaHUN 00 okpyxkatomem mupe. LkombHBIN Kypc
¢bu3MKN — cucTeMo0Opa3yoIuil IS €CTECTBEHHO-HAYYHBIX Y4eOHBIX MPEIMETOB, IIOCKOJIBKY (hU3UUECKue
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, Onosiorueii, pusndeckoi reorpadueit
U actpoHoMuell. Mcronb3oBaHHe W aKTUBHOE MPUMEHEHHE (M3MUYECKUX 3HAHHWM OMpesenseT XapakTep U
pa3BUTHE PAa3HOOOPA3HBIX TEXHOJIOTHH B cepe IHEPreTUKH, TPAHCIOPTa, OCBOECHHUS KOCMOCA, MOTYYEHHS
HOBBIX MaTE€pUaJIOB C 3aJaHHBIMU CBOWCTBaMU U Apyrux. M3ydenue (u3mMKky BHOCUT OCHOBHOHM BKJaj B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroIuXcsl, B JOPMUPOBAHNE YMEHUN IPUMEHSATH
HAyYHBI METO]I TO3HAHUS MPHU BHIMOJIHEHUN UMHU YYEOHBIX HCCIIEIOBAaHUM.

B ocHOBY kypca (u3uku Ui ypoBHs CpeiHero o0Iero o0pa3oBaHUs MOJOXKEH PsJl UAeH, KOTopble
MO>KHO paccMaTpUBaTh KaK MPUHIUIBI €r0 NOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEM KypC SIBIISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT
MaTepHall U3 BCeX pa3/iesioB (PU3HMKH, BKIFOYAET KaK BONPOCH KJIACCHYECKOM, TaK U COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW wmarepuan Kypca (QU3MKH OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B kypce siBnsieTcss GOpMUPOBAHUE MTPEICTABICHUIN O CTPYKTYPHBIX YPOBHSIX
MaTepUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. E€ peanuszanus npeanoiaraeT UCIoib30BaHHE TYMaHUTAPHOTO MOTEHIMaIa
¢u3nyeckoil HayKu, OCMBICIIEHHE CBSI3M pa3BUTUS (U3UKM C pa3BUTHEM OOILIecTBa, a Takke C
MHUPOBO33PEHYECKMMHU, HDABCTBEHHBIMHU M SKOJIOTHYECKUMU MPoOIeMaMu.

Hoes npuxnaonou nanpaenrennocmu. Kypc pusuku npeamnonaraer 3HaKOMCTBO C HIMPOKUM KPYroM
TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN U3yUYEeHHBIX TEOPHUM U 3aKOHOB.

Hoes skonocuzayuu peanusyercs MOCPEACTBOM BBEACHHUS 3JIEMEHTOB COAEP)KaHUS, MOCBAIIEHHBIX
HKOJIOTUYECKUM TpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHBl C Pa3BUTHUEM TEXHUKHU U TEXHOJIOTHH, a
TaKxe 00CYKIeHHS MPOOIeM pallMOHATILHOTO MPUPOAOIIONIB30BAHUS U IKOJIOTUYECKON 0€30IacHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMU Kypca (U3MKH Ha ypOBHE CpelHero o0mero oOpa3oBaHHS SBISIOTCA
¢uznueckre Teopuu (GopMHpPOBAHUE MPEICTABICHUI O CTPYKTYpE MOCTPOCHUST (PU3NUECKON TEOpHUH, POIIH
(GyHIlaMEHTAIbHBIX 3aKOHOB M TMPHUHIIMIIOB B COBPEMEHHBIX MPEACTABICHHUSIX O MPHUPOJE, TPaHHIAX
MPUMEHUMOCTH TEOPUIA, JJIsl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IeTeIbHOCTHBIM TMOAX0Jl B Kypce (U3MKK pealn3yeTcss Mpekae BCero 3a Cuér
OpraHu3aIK SKCIEPUMEHTAIBHON JeATeNIbHOCTH oOyuatomuxcs. J{ias 6a30Boro ypoBHs Kypca (PU3MKH —



3TO UCIOJB30BaHUE CHCTEMbI (DPOHTANBHBIX KPATKOBPEMEHHBIX 3KCHEPUMEHTOB M J1a0OpaTOpHBIX padoT,
KOTOpBIE B TporpamMme mo (u3uke OOBEIWHEHBI B OOIIMI CIHCOK YYEHUYECKHUX MPAKTHYECKUX padoT.
Beinenenne B yka3aHHOM IepeyHe J1abOpaTOpHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLIEHKH,
OCYIIECTBISICTCA YYaCTHHUKAMH 00pa30oBaTEIbHOIO MpoIlecca MCXOMAS U3 OCOOCHHOCTEH IUIAHMPOBAHUS U
ocHauleHus: kaOunera ¢usuku. I[lpm sToM oOecneunBaeTcs OBJAZEHHE OOYYAIOIIMMUCA YMEHUSIMU
MPOBOANTh KOCBEHHBIE H3MEPEHMsI, UCCIEIOBAHUS 3aBHCUMOCTEH (PU3NYECKHX BEIUYMH U IOCTAHOBKY
OTIBITOB 110 MPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bonbioe BHUMaHWE YJENsSeTCs PEIICHUIO PACYETHBIX M KAueCTBEHHBIX 3amad. [Ipu stom 1uis
pacuéTHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCA 3a7aud C SABHO 33JaHHON (PU3NYECKONW MOJIENbIO, TO3BOJISIONINE
MPUMEHSTh W3YYCHHbIC 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO pasfena Kypca, TaKk U HHTErpupys
3HaHUS U3 Pa3HBIX pa3aesnoB. s KauyecTBEHHBIX 3a7ay MPUOPUTETOM SIBIISIOTCS 33JaHUs Ha OOBSICHEHUE
npoTeKaHus (PU3NYECKUX SBICHUN M MPOIECCOB B OKPY)KAIOUICH KU3HU, TpeOyromue BpIOOpa PU3NIECKOit
MOJIEJIH JIJISl CUTYaIH MPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmMu PI'OC COO k MaTepHATbHO-TEXHUYECKOMY OOECICYEHHUIO
yaeOHOro mporiecca 0a30BbIi ypOBeHb Kypca (DM3UKM Ha YpOBHE CpEIHEro oomero oopazoBaHusi JOJHKCH
M3y4aThCsl B YCIOBHUSIX NPEAMETHOro KaOwHeTa (D)M3MKH WM B YCJIOBHUSAX WHTETPUPOBAHHOTO KaOWHETa
MPEeIMETOB €CTECTBEHHO-HAYYHOT0 IUKIA. B kabuHeTe GU3NKN JOHKHO OBITH HEOOXOIUMOE J1a00paTOPHOE
o0opynoBaHuUE I BBIIOJIHEHUS YKa3aHHBIX B IIporpaMmme mo (Gu3HuKe yYeHUUYECKHX MPaKTUYeCKUX paboT u
JIEMOHCTPAIIMOHHOE 000PYIOBaHHE.

JleMoHCTpanmoHHOE 000pynOBaHHE (HOpPMHUPYETCS B COOTBETCTBUM C TNPUHIMIIOM MHHHUMAIBHOMN
JOCTaTOYHOCTU U OO0ECIeunBaeT MOCTAHOBKY IIEPEUMCICHHBIX B MporpaMMe Mo (DU3HKE KITIOUEBBIX
JEMOHCTpPALIMIA 1711 UCCIIEIOBAHMS M3Y4aeMbIX SBICHUN U MPOLIECCOB, IMIUPUUYECKUX U (PyHIaMEHTAIbHBIX
3aKOHOB, X TEXHUYECKUX MTPUMEHEHHH.

JIaGoparopHoe 00OpymOBaHHE sl YYCHHMUYECKHX MPAKTHUYECKUX paboT QopMmupyeTcss B BHUIC
TEMaTUYECKHX KOMIUIEKTOB M OOecleuuBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX OOy4YaromIuXcs.
Tematuueckue KOMIUIEKTHI JaOOPAaTOPHOTO OOOPYIOBaHHS OJIKHBI OBITH MOCTPOCHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUH AHAJIOTOBBIX U IH(PPOBBIX MPHOOPOB, a TAKXKE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B
BU/JIE IUPPOBBIX 1a00paTOPUIL.

OCHOBHBIMU LIETSIMH U3Y4€HUS PU3UKU B 0011IEM 00pa30BaHUU SIBIISIOTCA:

e (opMHUpOBaHHE WHTEpeca W CTPEMJICHHsS OOyJaromMXCsi K HAYYHOMY HW3YYCHHIO TPUPOJIEI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX COCOOHOCTEH;

® pa3BUTHE TPEJACTABICHUI O HAyYHOM METOJIE MO3HAHHUS M (POPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOIICHMSI K OKPY>KAIOLIUM SIBICHUSIM;

e (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHUs OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DM3HUKHY;

e (opMuUpOBaHHE YMEHUI OOBICHATDH SBJICHUS C UCMOJIb30BAHUEM (DU3MUYECKUX 3HAHMNA M HAyYHBIX
JI0Ka3aTeNbCTB;

e (opMHUpOBaHME MpPEACTaBICHUN O posnd (PU3MKM I pa3BUTHS APYIMX €CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTHUI.

JIOCTIDKEHHE ATHX IeNIel 00ecTieqnBaeTCs peIIeHneM CIIEAYIONINX 33134 B MpoIiecce 3yUeHHs Kypca

(bU3MKN HAa YpPOBHE CpeAHEro o01ero oopa3oBaHus:

e MpUOOpETeHHE CUCTEMBbl 3HAHMM 00 OOHMMX (U3MUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHUSX,
BKJIFOYasi MEXaHUKY, MOJIEKYJISIPHYIO (DPU3UKY, FNEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U 2JI€MEHTHI
acTpo(hU3HKH;

e (opMUpOBaHME YMEHHUH TPHUMEHATh TEOPETUYECKHE 3HAHUSA JUISI OOBACHEHHS (U3UUYECKUX
SIBJICHUI B IPUPOAE U ISl IPUHATHUS MPAKTUUYECKUX PEIICHUH B IOBCEAHEBHOM KHU3HH;



® OCBOCHHE CIIOCOOOB pEIICHUS Pa3IMYHBIX 33/1ad C SBHO 3aJaHHOU (hM3MUECKON MOJENbIo, 3a/1a4,
MOJIPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3/IaHhe (U3NYECKOH MOJENH, aJeKBATHOW YCIIOBHSIM
3aJauu;
® TOHMMaHWE (HU3UYECKUX OCHOB W MPUHIUIIOB JICHCTBUS TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYXKAIOIILYIO CPENY;
® OBJIQJICHUE METOJaMH CaMOCTOSTEIBHOTO IUIAHUPOBAHHS W TPOBEACHUS  (HU3NYCCKUX
OKCHEPUMEHTOB, aHajiW3a ¥ HHTEpIpeTaluyl HH(pOpManuu, ONpeAeTICHUsS TOCTOBEPHOCTH
MOJTyYEHHOTO Pe3yIbTaTa;
® CO3/aHWE YCIIOBHHA JUIsi pa3BUTHUS YMEHHH IPOEKTHO-MUCCIIEAOBATEIBCKOW, TBOPYECKOM
NeSTEIILHOCTH.
Ha u3yuenue ¢usuku (6a30BbIil YPOBEHB) Ha YPOBHE CpellHEero odmero oopasoBanus oTBoAUTCS 136
yacoB: B 10 kiacce — 68 yacoB (2 daca B Heneno), B 11 kimacce — 68 yacoB (2 yaca B HEZIEIO).
[IpennaraemMsiii B mporpamMmMe o (pu3nke nepedeHb Ja0OPATOPHBIX U MPAKTHUECKUX PAOOT SBISETCS
PEKOMEH/IOBAaHHBIM, YYUTENh JIE€JacT BBHIOOP MPOBEACHHS JA0OPATOPHBIX PaOOT U OMBITOB C YYETOM
WH/IMBUYyAIbHBIX OCOOCHHOCTEH 00yJarOIIUXCS.



COJAEP)KAHUE OBYYEHUA
10 KJTACC

Pa3nesa 1. @usnka 1 MeTOAbI HAYYHOI'O NIO3HAHUS
®dusuka — Hayka o npupoze. Hayunsle MeTopl MO3HAHUA OKpYXKarolero mupa. Pois skcriepuMenTa u
TEOPHH B IIPOLIECCEe MO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PUBHKE.
MogenupoBanue (u3nyeckux siBieHUil U nporeccoB. Hayunsle runoresbl. @u3nyueckue 3aKOHbI U
Teopuu. [ paHUIIBI TPUMEHUMOCTH (PU3HYECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHSL.

Ponb 1 MecTo ¢u3uku B GOPMHPOBAHUU COBPEMEHHON HAYYHOW KAapTUHBI MHUpA, B MPAKTHYECKOU
JESATEIBHOCTH JIFOJEH.

Jlemoncmpayuu
AmnanoroBbie 1 IU(PPOBBIC U3MEPUTEILHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYUKH.
Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBuxeHHe. OTHOCUTEIBHOCTh MEXAaHUYECKOro JBMXKEHMS. (Cucrtema oTcuéra.
Tpaexropus.

[Tepemernienue, cKkOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHAs] CKOPOCTb) W YCKOPEHHE MaTepHabHOU
TOYKH, UX MPOEKIIMU Ha OCU CUCTEMBI KoopauHaT. ClloKEeHHE MEPEMENIEHUM U CII0KEHHE CKOPOCTEH.

PaBHOMepHOE U paBHOYCKOpPEHHOE MPSMOJIMHEWHOE OBMXKEHHE. ['paduKu 3aBUCUMOCTU KOOPJAMHAT,
CKOpPOCTH, YCKOPEHHUSI, MyTH U IEPEMEILECHHS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBobOogHOE mazieHne. Y CKopeHrne CBOOOHOTO TaICHUS.

KpuBonunelinoe aBuxeHue. J[BH>KeHHE MaTepuaJbHOM TOYKHM IO OKPYKHOCTH C IOCTOSTHHOM IO
MOJYJII0 CKOpPOCTBbIO. YTJIOBas CKOPOCThb, JIMHEWHass cKopocTh. Ilepmon u dacrora oOparieHus.
LleHTpOCTpEMUTETBLHOE YCKOPEHHUE.

TexHruuecKkue ycTpoCcTBa U MPAKTUYECKOE MPUMEHEHHE: CIIMIOMETP, ABUKEHUE CHAPSJIOB, LICMTHBIE U
peMEHHBIE TIEpeaayH.

Jlemoncmpayuu

Mogenp cuctemMbl OTCUETA, MILTIOCTPALM KHHEMAaTUHYECKUX XapaKTEPUCTUK JBUKECHHUS.

[TpeoOpazoBanue NBMXEHUH C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmroienue aBrkeHus Tena, OpoIIeHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MMaICHUS.

Hanpasnenue ckopocTy npu IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHne HepaBHOMEPHOTO ABHKEHUS C LIEJIBIO ONPENETIEHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXAY MYTSAMH, NPOMICHHBIMU TEJIOM 32 IMOCJIEAOBATEIbHBIC PABHBIC
MPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JIBUKEHUH C HAYAIIBHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yuenue nBHKEHUS ApUKa B BI3KOM KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIMIEHHOTO TOPU3OHTATBHO.

Tema 2. /lunamuxa

[IpuHnnn otHOCcuTenbHOCTH ['anmunes. [lepssiii 3akoH HeroToHa. HEepumanbHbele CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cuii. Bropoii 3akon HeroToHa 1711 MatepuanbHOM TOUKH.
Tperuii 3akoH HproTOHA 1711 MaTepUanbHbIX TOYEK.

3akoH BceMHpHOTo TsAroteHus. Cuna Tsokectd. [lepBas kocmMuyeckas CKOpOCTb.

Cwuita ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buasl Tpenus (mokosi, CKoibxeHusi, kaueHus). Cuna tpenus. Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUSI U cuia TpeHus mokos. Koadduiment tpenus. Cuna cOmpoTUBICHUS MPH ABMKEHUU Tela B
JKMJIKOCTH WJIY rase.

[TocTymarenbHOE U BpamaTelbHOE JBMKEHNE a0COIOTHO TBEPOTO TEa.

MOMEHT CuJIbl OTHOCHUTENIBHO OcH BpalieHus. [inevo cuibl. Y ciioBus paBHOBECHUS TBEPIOTO TeA.



TexHnYeckne ycTpolCTBa M NMPAKTUYECKOE NMPUMEHEHHE: NMOAIIUITHUKY, [BHKEHUE UCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHue Macc B3aMMOJECHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cui.

Crnoxenue cui.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Je(pOpMaLnu.

Hesecomocts. Bec Tena npu ycKOpEHHOM MOABEME U NTaJICHUU.

CpaBHEHHUE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHUs TBEPIOro Tesia. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue nBmxeHus: OpycKa 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BOZHUKAIOIIKX B IPYKMHE U PE3UHOBOM 00paslie, OT UX
nedopmariiu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPLOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmnynbc MaTepuanbHOM TOUKHU (Tesa), CUCTEMbl MaTEpUATIbHBIX ToueK. VIMITylIbCc CUIIBI U U3MEHEHUE
UMITyJIbCa TeJa. 3aKOH COXPAaHEHUsl UMIyJbca. PeakTuBHOE JBUKEHUE.

Pabora criibl. MOIIHOCTE CHJIBL.

Kunernueckas sHeprust MaTepuaibHoi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[lorenumaneHas sHeprus. [loTeHnuanbHas >Heprus yupyro Ae(@OpPMHUPOBAHHOM NPYKUHBI.
[ToTeHnunanpHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanpHble U HEMOTEHUMANbHbIE CUIIbL. CBsA3b pabOThl HEMOTEHLUAIBHBIX CUJI C WU3MEHEHHEM
MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUS MEXaHUUYECKON SHEPTUH.

Yupyrue u Heynpyrue CTOIKHOBEHMSL.

TexHuueckue ycTpolcTBa M MPAKTUUYECKOE NPUMEHEHHE: BOAOMET, KOMEP, MPYKUHHBIA MUCTOJET,
IBUKCHHE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxkTnBHOE NBMKEHUE.

Ilepexosa nmoTeHMATLHON YHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHnne abCoOIOTHO HEYNIPYTOro yaapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanune cBsizu pabOThl CHIIBI C M3MEHEHHMEM MEXAaHUYECKOW HHEpruu Teja Ha IMpuMepe
PacTSDKEHUS PE3UHOBOTO KIyTa.

Pa3nea 3. Mosekynsipaast pu3nka 1 TepMOIHMHAMHUKA

Tema 1. Ocnogbl MONEKYNAPHO-KUHEMUYUECKOU meopuu

OCHOBHbBIE TOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOM TEOPHUHM U HUX OIBITHOE OO0OCHOBaHHE.
BpoynoBckoe nBmxenue. Auddysusa. Xapakrep ABMKEHHsS U B3aUMOJICHCTBUS 4acTHIl BeulecTBa. Mojaenu
CTPOEHUS T'a30B, KHUJIKOCTEH U TBEPIABIX TeNl U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATHUX MOJENEH.
Macca u pazmepsl Mmosekyi. KomnuectBo Beniectsa. [locrosanas ABoranpo.

TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mognens uneansHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-KHHETUYECKOW TEOPUM HIEAIBHOTO
raza. AOGCONIIOTHAs TeMIlepaTypa Kak Mepa CpefHed KWHETHYECKOW HEPTruH TEIIOBOTO JIBUKEHUS YaCTHIL
raza. lllkama Temnepatyp KenbBuna. ["a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Hanerona. M3omporecchl B HIeallbHOM ra3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
Mpe/ICTaBIeHHE N30IIPOLIECCOB: U30TEPMa, N30X0pa, n300apa.



TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeETp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME IAMCKPETHOE CTPOCHUE BEIIEeCTBAa, (GoTorpaduu MOJIEKYT OpraHUYeCKHX
COCIMHECHUM.

OmnbIThl 10 AUD Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBU)KEHUS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Moznens, HIUTFOCTpUPYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

OmnpeneneHne Macchl BO3JlyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HU3MEpPEHMH 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEU.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMETPAMU COCTOSIHUS PA3PEKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cucreMa. BHYTpeHHsIsI SHEprusi TEPMOJUHAMUYECKONH CHCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonnuecTBo TemnoTsl U paboTa. BHYTpeHHss SHEprusi 0JHOATOMHOTO MI€aJIbHOTO Ta3a. Buibl
TEIUIONEpeau: TEIUIONPOBOJAHOCTb, KOHBEKLUs, W3JIyd€HUE. YJelbHas TEMJIOEMKOCTb BEILECTBA.
KonnyecTBo TEIIOTHI Ipy TEIUIONEpEaaye.

[Tonstre 006 ammabaraoMm mporiecce. [lepBoiii 3aKk0H TepMoauHaMuKh. [IprMeHEeHHe TTepBOro 3aKOHa
TEPMOJIMHAMUKH K U3omnporeccam. I'paduueckas uHTeprnperanus paboTsl rasa.

Bropoii 3akoH TepmoauHamuku. HeoOpatumMocTs npoieccoB B IpUpPOJE.

TernoBbie MammHbL. [IpUHIKIIEL TEHCTBHS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTHH B TETIOBBIX
mamuHax. Kosd¢unuent monesnoro neiictBus termoBoil Mammbbl. [ukn KapHo m ero koadduuueHT
MIOJIE3HOTO ACUCTBUS. DKOJIOIMUECKUE ITPOOIIEMBbI TETJIOIHEPIE€TUKH.

TexHnueckue yCTpONCTBA M TNPAKTHUECKOE IPUMEHEHHWE: JIBUraTellb BHYTPEHHErO CrOpaHMs,
OBITOBO XOJOAMIHHHUK, KOHIAUITUOHED.

Jlemoncmpayuu

V3MeHeHMe BHYTpEHHEH >HEpruu Tena MpU COBEPIIEHUH PaOOTHI: BBUIET MPOOKHU M3 OYTBHUIKH IMOJ
JeWCTBUEM CXKATOTO BO3]lyXa, HarpeBaHue 3(pupa B JaTyYHHOH TpyOKe MyTEM TpeHUs (BUICOAESMOHCTPALINs).

W3meHneHnne BHyTpeHHEHN 3HepTruu (TemMnepaTypsl) Tejla Ipy TeIulonepeaaye.

OneIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOI'O IBUraTesl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[TapooOpazoBanne u KoHJeHcauus. McmapeHue u kureHue. AOCONIOTHAS M OTHOCUTENbHAs
BJIQKHOCTh Bo3ayxa. HacblmenHslit nap. Y ienbHas TemioTa napooopazoBaHus. 3aBUCUMOCTb TeMIIepaTyphbl
KHUIIEHUS OT JIaBJICHHUSI.

Teépnoe Teno. Kpucrammmueckne u amopdHbie Tena. AHU3O0TPONHUS CBOMCTB KpUCTALIOB. JKuakue
kpuctaiasl. CoBpeMeHHble MaTepuansl. [lnaBieHue M kpucrtauMzanus. Y AeiabHas TEMJIOTa IUIABJICHMS.
Cybnumarus.

VYpaBHeHHE TEIIIOBOTO OaaHca.

TexHuueckue ycTpoicTBa M MPAKTUYECKOE MPUMEHEHHUE: TUTPOMETP U ICHUXPOMETP, KalOpPUMETD,
TEXHOJIOTUH MOITY4YEHHsI COBPEMEHHBIX MaTEPUAIIOB, B TOM UMCJIE HAHOMATEPUAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.

Kunenue npy noHM>KEHHOM JIaBJICHHUH.

Crioco0ObI U3MEPEHHS BIAXKHOCTH.



Habntonenne HarpeBaHus ¥ MJIaBICHUS KPUCTANIMYECKOTO BEIIECTRA.

JleMoHCTpanus KpUCTaIOB.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenne OTHOCUTENbHON BIIAJKHOCTH BO3yXa.

Pa3znen 4. DiiekTpoaMHamMuKa

Tema 1. Inexmpocmamuka

OnexTpuzauus Tena. OleKTpudeckuil 3apsia. JBa Buaga snexkTpuueckux 3apsaoB. lIpoBoanHukw,
JUBJIEKTPUKHU U MOJTYIPOBOAHUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsiaa.

B3aumoneiictBue 3apsinoB. 3akoH Kynona. TodeyHbIN 3JEKTPUYECKUM 3apsi. DIEKTPUUYECKOE MOJIE.
Hamnpsoxkénnocts  anexktpuueckoro noss. IIpuHuun cynepno3unuu  nekTpudeckux nosied. Jlunum
HaNpPsKEHHOCTH AJIEKTPUYECKOTO TTOJISL.

Pabora cun snextpocratmueckoro mois. llortenuman. PasHocTs moreHmnmanoB. IIpoBogHHMKH U
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM M0J€. J(uanekTpuyeckas NpoHUIAEMOCTb.

OnektpoéMkocTh. KonaeHcaTop. DNeKTpOEMKOCTh IIOCKOIO KOHAEHCATOpa. DHEPrus 3apsyKEHHOIO
KOHJIEHCATOopA.

TexHudeckue  yCTpOMCTBA M IPAKTMYECKOE  NPUMEHEHHWE:  DJIEKTPOCKOI,  3JIEKTPOMETP,
ANEKTPOCTATUYECKAs 3alUTa, 3a3eMJICHHE JJICKTPONpUOOpPOB, KOHJEHCATOP, KOMHPOBAIBHBIN ammapar,
CTPYHMHBII IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumMopeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MO0JIE 3apSKEHHBIX Tell.

[IpoBOIHMKY B 3IEKTPOCTATHYECKOM II0JIE.

DNeKTpocTaTUYECKas 3alluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATOpa OT IUIOLIAAU IUIACTUH, PACCTOSIHUS MEXIY
HUMU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue >11eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwtii snekmpuyeckuil mok. Toku 6 paznuunvix cpedax

DNEeKTpUUECKUN TOK. YCIOBUS CYIIECTBOBAHUS 3JIEKTpHUUecKkoro Toka. Mcrounuku toka. Cuia Toka.
[TocTossHHBIN TOK.

Hanpspokenne. 3akon Oma 18 ydacTka LIETH.

DNEeKTpUUECKOe CONMpPOTUBIEHHE. YJEIbHOE CONpPOTUBJIEHHE BemlecTBa. llocienoBaTenbHoOE,
MapajuIeIbHOE, CMEIIAHHOE COEIMHEHUE MIPOBOJHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIena. MOIHOCTb 3JIeKTPUYECKOT0 TOKA.

ONEeKTpOABMKYIAasl CUJla U BHYTPEHHEE CONPOTHBIIEHHE MCTOYHHMKA TOKAa. 3akoH OMma Ui MOJIHOM
(3aMKHYTOM) 251ekTpuueckoit ermu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAs NPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCHMOCTb COINPOTUBIEHUS METALIOB OT
TeMieparypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonynpoBonuuku. CoOcTBeHHAass U MpUMECHas MPOBOAUMOCTh IMOITYIpOoBOAHUKOB. CBoiicTBa pP-—n-
nepexoja. [lomympoBogHUKOBBIE TPHUOOPHI.

ONEeKTpUUYECKUH TOK B pacTBOpax M pacIlaBax 3JIEKTPOJUTOB. DJIEKTPOJUTHYECKAs] JTUCCOLMALINS.
DneKTponu3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HecaMOCTOSTeNbHbIN pa3psa. Monuus. [lna3ma.

TexHuuyeckue ycTpoHCTBa W MNpPaKTUUYECKOE NPUMEHEHHE: aMIIepMETp, BOJBTMETpP, peocTart,
HUCTOYHUKU TOKA, 3JIEKTPOHArpeBaTelbHbIE MPUOOPHI, AJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP



COIIPOTHBIICHUS, BAaKyyMHBIH JMOA, TEPMUCTOPHI U (OTOPE3UCTOPHI, IOJYNPOBOAHUKOBBIA IO,
rajJbBaHMKa.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTh CONPOTUBICHUS LMJIMHAPUUYECKUX NPOBOAHUKOB OT JUIMHBI, IUIOLIAJU IONEPEYHOro
CEUeHMsI U MaTepHaa.

CMmeniaHHO€ COEJUHEHHNE TPOBOJHUKOB.

[Ipsimoe u3mepeHne 3IeKTpoABMKYIIEH cuibl. KOopoTkoe 3aMblkaHuE raJlbBaHMUECKOI'O 3JIEMEHTA U
OLIEHKA BHYTPEHHETO CONPOTUBJICHUS.

3aBUCHUMOCTb COIIPOTHUBIICHUSI METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3JEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OnHOCTOPOHHSAS IPOBOJAUMOCTb JUOJA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMeIIaHHOTO COEIMHEHMS PE3UCTOPOB.

N3mepenue 3eKTpoABIKYIIEH CHiIbl MCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.

Habmtonenue snextpoinusa.

MexnpeamMeTHbie CBSI3H

Nzydenne xypca pusuku 6a30Boro ypoBHs B 10 Ki1acce oCymecTBISIETCS C yIETOM COJEPIKATEIBHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOTMH, XUMHUH, Freorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nouamus, CBA3aHHbIE C M3YyYEHHEM METOJOB HAYYHOIO IIO3HAHMA: SIBJICHHUE,
Hay4yHbll (akT, rumnoresa, ¢uzMyeckas BeJIWYMHA, 3aKOH, TEOpHs, HaONI0leHUe, 3KCIEPUMEHT,
MOJIETUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMbl YpaBHEHWM, JuHelHas ¢QyHKuus, napaboisa, rumnepbosna, HX
rpadyKu U CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIUHU: CHHYC, KOCUHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKJIECTBO, BEKTOPHI U UX MPOEKIIUH HA OCU KOOPJHMHAT, CJI0KEHHUE BEKTOPOB.

buonocus: MexaHnuueckoe JIBUKEHUE B JKUBOM mpupone, nuddysus, ocMoc, TEII000MEH KHUBBIX
OpPraHU3MOB (BU/bI TEIUIONEPEAUH, TEMIIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BEILECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA, MOJISPHAs
Macca, TEIJIOBBIE CBOMCTBA TBEPABIX TEJ, XUAKOCTEH M Tra3oB, JJEKTPUYECKHE CBOMCTBA METAJJIOB,
ANEKTPOJIUTUYECKAs TUCCOLMALINS, TalIbBAHUKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUH C HCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHHs B TEXHUKE,
MOJIIIMITHUKY, WCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbCca B TEXHHKe (pakera, BOJOMET M JpYyTue),
JIBUTATEIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa, ObITOBOM XOJOIWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUU
MOJIyUEHUSI COBPEMEHHBIX MAaTepuajoB, B TOM 4YHCIE€ HAHOMATepUalOB, M HAHOTEXHOJOIHH,
AJIEKTPOCTaTUYECKas  3alUTa, 3a3eMJIGHHE  DJIEKTPONpPHUOOpOB, KCEPOKC, CTPYWHBIH  IPUHTED,
3JIEKTpOHArpeBaTebHble MPUOOPHI, TEKTPOOCBETUTENbHbIE TPUOOPHI, FaJIbBAHUKA.

11 KJIACC
Paznen 4. DaekrpoanHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrossHHbie MarHuThl. B3auMoaelcTBHE TMOCTOSAHHBIX MarHuToB. MarauuTtHoe mone. Bektop
MarHuTHOM WHAYKIMH. [IpuHOWIN Cyneprno3uiMyd MarHUTHBIX MOJed. JIMHMM MarHuTHOM WMHIYKLIHH.
Kaptuna nuHuii MarHuTHOM MHAYKIMH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTHoOe 1osie TpoBOJHMKA ¢ TOKOM. KapTuHa JMHUA WHAYKIIMM MArHUTHOTO TOJI JJIMHHOIO
MPSIMOTO TIPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO TIPOBOJHHUKA, KaTymKd C TOokoM. OmbIT IpcTena.
B3anmoneiicTBre TPOBOJHUKOB C TOKOM.

Cunia Amriepa, €€ MOJTyJIb M HalpaBIICHHE.



Cuna Jlopenma, €€ monmynb W HampablieHHE. JIBWKEHHE 3apsiKEHHOW YacTHIbI B OJHOPOJIHOM
MarHuTHoM noJie. Pabora cuier JlopeHniia.

SIBneHuEe ANEKTPOMarHuTHOM MHAYKIMH. I[I0TOK BEKTOpa MarHUTHOW MHAYKLIHU. DIEKTPOABHKYILIAS
CWJIa UHAYKLIHUU. 3aKOH IEKTPOMarHuTHOW nHaykiuu dapajes.

Buxpeoe anekTpudeckoe moje. DNEKTPOABMXKYLIAs CUila MHAYKIMU B IPOBOJHHUKE, JBHXKYLIEMCS
IIOCTYIATEIbHO B OJJHOPOIHOM MarHUTHOM MOJI€.

IIpaBuio JleHna.

NHIyKTUBHOCTD. SIBJIE€HME CAMOUHIYKIIMH. DJIEKTPOBUXKYIIAS CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOT'O MOJISl KATYIIKH C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHudeckue ycTpoiCTBa UM MPAKTUYECKOE MPUMEHEHUE: MOCTOSIHHBIE MAarHUTHI, 3JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTENb, YCKOPUTEHU JIEMEHTAPHBIX YACTHUIl, UHAYKIITHOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TOJIS.

B3aumMopeiicTBrue JByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SBneHue ANEKTPOMArHUTHON UHAYKITUH.

IIpaBuio Jlenua.

3aBUCUMOCTb JIEKTPOJABUKYILEH CUIIbI HHAYKIIMU OT CKOPOCTH U3MEHEHHSI MATHUTHOTO IOTOKA.

SIBiIeHNE CAMOMHTYKIIVH.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3yueHrne MarHuTHOTO NOJI KATYIIKH C TOKOM.

HccnepoBanue necTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIeHUS 37€KTPOMAarHUTHON WHIYKITUH.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOOAHBIE MexaHWuYecKue KkolebaHus. [apMoHMYeckue KoyeOaHUs.
[lepuon, uwacrora, ammutyna u ¢asza xonebanuil. I[lpykKuHHBIN MasTHUK. MaTeMaTHYeCKU MasTHUK.
VYpaBHeHue rapMoHHUecKuX kosiebanuit. [IpeBpaiienne sHeprun mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebartenbubiit koHTYp. CBOOOIHBIE 3JEKTPOMArHUTHBIE KOJNIEOaHUsI B MA€aIbHOM KoJeOaTeTbHOM
KOHTYype. AHANOTUs MEXIYy MEXaHMYECKHMHU U DJIEKTPOMArHUTHBIMU KojebOaHusmu. @opmyna Tomcona.
3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM KOJeOaTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxarolux KojeOaHusX. BbiHyX/1eHHbIe MexaHuueckue kosiebanus. Pe3oHaHc.
By aeHHBIE 27IEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbiii  Tok. CUHyCOMJANbHBIM NEPEMEHHBIM TOK. MOIIHOCTE MEPEMEHHOI0  TOKA.
AMIUTUTYTHOE U ACHCTBYIOIIEE 3HAUYEHNE CUJIBI TOKA U HAIIPSKEHUSI.

Tpanrcdopmarop. [IponsBoacTBo, nepeaada u moTpedICHUE dIEKTPUUECKON IHEPTUH. DKOJTOTHISCKUE
PUCKH TpU MPOU3BOJCTBE AIEKTposHepruu. KynbTypa HCMIOIB30BaHUS JIEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HHU.

TexHuueckue yCcTpOMCTBa M IPAKTHYECKOE IPUMEHEHME: JIIEKTPUYECKHH 3BOHOK, TI'€HepaTop
IIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpONepeIay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoJiedaTenbHON cucTeMbl (TIPYKMHHBIN WK MAaTEMaTUYECKUN MAsITHHK).

HabGmronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBONCTB BIHYK/IEHHBIX KOJIeOaHUH.

Ha6mronenue pezonanca.



CBoOOAHBIC ATIEKTPOMArHUTHBIC KOJICOAHUSI.

OcmorpaMMbl (3aBUCUMOCTH CUJIBI TOKa M HANpPSsDKEHUS OT BPEMEHH) Ui DJIEKTPOMAarHUTHBIX
KoJeOaHu.

Pe3oHanc 1mpu 1OCIENOBAaTENIbHOM  COEIMHEHUM PE3UCTOpA, KATyIIKM HMHIAYKTUBHOCTH U
KOHJIEHCATopA.

Mopeinb TUHUN 3NEKTPOIIepeaauH.

Yuenuueckuii s3xcnepumenm, 1abopamopmsvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MANBIX KoJeOaHWH rpy3a Ha HUTU OT JUIMHBI HUTH U MAacChl
rpy3a.

HccnepoBanue nepeMEeHHOr0 TOKA B LENHM U3 IOCIEIOBAaTEIbHO COEAUHEHHBIX KOHJIEHCATOpa,
KaTyILIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60IHbL

Mexanuueckue BOJIHBI, yciaoBus pacnpoctpaHeHus. llepuon. CkopocTh pacnpocTpaHEHUs W JJIMHA
BouiHbI. [lonepeunsie u npoaoibHbIe BoJHBL. MHTepdepenius u nudpakius MexaHn4ecKuX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUS M3JIy4€HUS 3JIEKTPOMArHUTHHIX BOJH. B3auMHas opueHTanus
BekTopoB E, B, V B snexkrpoMarHuTHOW BosiHe. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE,
npenomiieHue, noispuzanus, qudpaxius, uarepeperius. CKOpOCTh 3EKTPOMArHUTHBIX BOJH.

[Ikana 37eKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBEI paTUOCBA3MU U TeJIEBUACHUS. Pagronokanus.

DIEeKTPOMarHuTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA M  NPAKTUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIIbTPa3ByKOBasi JMAarHOCTUKA B TEXHUKE M MEAMIMHE, pajap, paguoNpUEMHUK, TEJIEBU30p, aHTEHHA,
tenepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

Konebmronieecs Te10 Kak MICTOYHUK 3BYKa.

Habuntoienne oTpakeHns U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHny u AUPpakini MEXaHUIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/I0M M 4aCTOTOM KOJIeOaHUH.

WccnenoBanne CBONCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHE, MPEIOMIIEHHE, MOJspU3anus,
nudpakius, nHTephepeHIus.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpamosnHEHOE paclIpOCTpaHEHHUE CBETA B OAHOPOAHOM cpene. JIyd cBera.
To4euHbIil ICTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHUs cBeta. [locTpoeHne n300pakxeHuit B MIOCKOM 3epKalle.

[Ipenomiienue cBeta. 3aKOHBI MpeTOMIICHHS cBeTa. AOCONIOTHBIN MOKazarenb npenomieHus. [lonnoe
BHyTpeHHee oTpakeHue. [IpeenbHblil yroi noiHoro BHyTPEHHET0 OTPaKEeHHUS.

Hucnepcus cseta. CnoxkHbIi cocTaB Oernoro cBera. LIBer.

CoOuparomue U paccenBaromue JUH3bI. ToHKas nauH3a. POKYCHOE paccTOSHUE M ONTHYECKas Cuila
ToHKOW nuH3bI. [locTpoeHne m300paxeHuii B cOOMpAIONINX U paccerBaIONINX JuH3aX. DopMmyrna TOHKOM
JIMH3BL. YBeIUYeHne, JaBaeMoe JIMH301.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenmus cera. KorepeHTHblEe HMCTOYHHUKH. YCIOBHUS HaOIIOJICHUS
MakCUMyMOB M MHHHMYMOB B HHTEPQEPEHIIMOHHOW KapTUHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakus ceera. udpaxnuonnas pemérka. YciaoBue HaOMIOJEHHUS TNIaBHBIX MaKCHMYMOB IpH
MaJeHM MOHOXPOMATHUECKOI0 CBeTa Ha JUPPAKIUOHHYIO PELIETKY.



[Tonsgpuzanus ceera.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE NMPUMEHEHHE: OUYKH, JIyna, (poToarnmnapar, NpoeKIUOHHBIN
amrmapar, MEKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAKINOHHAS PEIIETKA, OJIIPOU.

Jlemoncmpayuu

[IpsiMmosinHeitHOe pacnpocTpaHeHHe, OTPAKEHHUE U NpesloMiieHne cBeTa. OnTuyeckue npuoopsl.

[TonHOE BHYTpeHHee oTpakeHue. MoJienb CBETOBOa.

HccnenoBanue CBOMCTB U300payKeHHIA B JIMH3AX.

Monenu MUKpOCKOIIa, TEIECKOIIA.

Hab6mronenue narepdepeHimu ceera.

Ha6mronenue qudpakiuum cBera.

Habmonenue aucrepcuu cBera.

[losydyeHune ciekTpa ¢ HOMOIIbIO IIPU3MBI.

[Tomy4yeHue cniekTpa ¢ HOMOILIBIO AU(PPAKIIMOHHON PEIIETKY.

Habntonenue nomnsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue nokasaresns NpeaoMIIeHUs CTEKIIA.

HccnenoBanue cBOMCTB N300payKeHUI B JIMH3AX.

Habmtonenue nucnepcuu cBeta.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHnupl  OPUMEHMMOCTH  KJIACCUYECKOM  MeXaHuKd. IlocTynaTel  cliEIMalbHOM — TEOpUU
OTHOCUTEJIBHOCTU: HMHBAPHMAHTHOCTh MOAYJI CKOPOCTH CBETa B BaKyyMe, MPHHLUI OTHOCUTEIbHOCTH
OWHIITEWHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aME/JICHUE BPEMEHH U COKPAILIEHUE JITUHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBsI3b Macchl C 3HEpruel 1 UMITYJIbCOM PEIATUBUCTCKON YaCTHIIbI. DHEPrUs MOKOSI.

Paznen 7. KBanroBasi pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU

®oronsl. opmyna [1nanka cBsA3u s3HEpPruu GOTOHA C €ro YaCTOTOW. DHEPrus U UMIYJIbC (POTOHA.

OtkpbiTe u uccaenoBanue Qorodpgexra. Onbitel A. I'. CromeroBa. 3akoHbl (oTodddekra.
VYpaBHenue DiiHimreiiHa g poroaddexta. «KpacHas rpanuna» Gortorddexra.

Hasnenue ceera. OneiTel [1. H. JleGenena.

XnMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoiicTBa M NPAKTUUYECKOE NPUMEHEHHUE: (OTOIIEMEHT, (POTOJATUMK, CONHEUHAs
Oarapesi, CBETOAUO.

Jlemoncmpayuu

®otor(hPeKT Ha YyCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHEIIHEro Gporoagdekra.

Cseroauon.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHuro o -vactui. IlmanerapHas monenb
aroma. [loctynarel bopa. M3nydyenue u mornomeHue (OTOHOB IMPH MEpPexXojie aToMa C OJHOTO YPOBHS
SHEpruu Ha Apyrou. Buasl cnektpoB. CrieKTp ypOBHEHN 3HEPrUM aToMa BOJIOPOJA.

BosiHoBBIE cBoicTBa yacTull. Bonubl ge bpoiinsa. KopnyckynsspHO-BOTHOBOM 1yaau3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUEHHE.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE IMPHUMEHEHHE: CHEeKTPAIbHBIA aHainu3 (CIEKTPOCKOMN),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbiTa Pesepdopna.



Omnpenenenne JIMHBI BOJIHBI J1a3epa.

HalGmronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTHI, JOKA3bIBAIOIIME CII0KHOCTh CTpOEHUs siipa. OTKpbITUE PaMOAKTUBHOCTH. ONBITHI
Pesepdhopna mo ompenencHWio cocraBa paaHOaKTUBHOTrO u3nmydeHus. CBoiicTBa ambda-, Oera-, ramma-
u3JlydyeHus. BnusHue paiioakTUBHOCTH Ha )KMBBIE OPTAHU3MBI.

OTtkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monens siapa [eiizenOepra—lBanenko. 3apsia sapa.
Maccosoe uucio sapa. M3oromsl.

Anbda-pacnan. DNeKTpOHHBIH W TMO3WTPOHHBIM  Oera-pacman. [amma-uzmydenue. 3akoH
pPaaMoOaKTUBHOIO pacnaja.

DOHeprust CBA3M HyKJIOHOB B sizipe. SlnepHble cuibl. JledekT Macchl sapa.

SAnepusle peakuuu. JlesieHre U CUHTE3 SAEP.

SAnepueiii peakrop. Tepmosnepusiit cunre3. [IpoOrembl M HEPCHEKTHUBBI SJIEPHONM SHEPreTHUKU.
DKOJIOTMYECKHE aCIEKTHI sIEPHON DHEPIETUKH.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOMIOICHHS U PETUCTPAIIUH SJIEMEHTAPHBIX YacTHII.

@dynnaMmeHTaIbHBIE B3aUMOACHCTBUSA. EAMHCTBO (hn3ndecKkoit KapTHHBI MUpA.

TexHnueckue ycTpoilcTBa M IPAKTUYECKOE NPUMEHEHHUE: TO3UMETp, Kamepa BuibcoHa, saepHBIH
peakTop, aToMHast 6omoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BUTUS acTpoHOMUU. [IpuKiIagHOE M MUPOBO33pEHUECKOE 3HAUEHHE ACTPOHOMMH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Connue. ConneuHast akTuBHOCTh. Mcrounuk sHeprum ConmHua u 3BE371. 3BE3BI, MX OCHOBHBIE
XapakTEePUCTUKU.  JuarpaMma  «CHEKTpaJbHBIA  KJacC  —  CBETHUMOCTBY».  3BE3/BI  TJIABHOM
MIOCJIEZI0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTBbY» JJIs 3BE3] TJAaBHOW IOCIEN0BAaTEIbHOCTH.
BuytpeHHee ctpoeHue 3BE31. COBpEMEHHBIE NPEACTABIEHUS O NMPOUCXOXKIACHUM M dBoimonuu ConHia u
3BE31. DTaIbl )KU3HH 3BE3I.

Mneunslii [1yTe — Hama [anaktuka. [Tonoxxenue un neuxenne Connua B ['anaktuke. TUIBI ranakTHK.
Paguoranaxktuku u kBazapsl. YEpHBIE IBIPHI B sIpaX rajJaKTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon XaO6na. Pa36eranue ramaktuk. Teopus bonbmioro
B3pbIBA. PENMKTOBOE HM3iTydyeHHE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

Habmtonienuss HEBOOPYKEHHBIM TJIa30M C HCHOJIb30BAaHUEM KOMIBIOTEPHBIX MPUIIOKEHUN JUIs
oTpesieNieHUs] MOJOXKEHUs] HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3fusi CeBepHOro
MIOJIYILIApHS U IpKHE 3BE3MBI.

Ha6monenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.

Oo6o01maruiee NOBTOPEHNE

Ponb ¢pu3uku u acTpOHOMUM B SKOHOMHYECKOH, TEXHOJIOTUYECKOU, COIIMAIbHOM 1 3THUECKOH chepax
NeSITeIbHOCTH YeJIOBEKa, pojib U MeCTO (M3MKM U aCTPOHOMHUHU B COBPEMEHHOH HaydyHOW KapTHHE MHpa,



posib (pu3nueckor Teopuu B (HOPMUPOBAHUHM TPEACTABICHUNW O (U3NYECKOH KapTUHE MHpPA, MECTO
¢bu3nyeckoil KapTHHBI MHUpa B OOIIEM psAIy COBPEMEHHBIX E€CTECTBEHHO-HAyUYHBIX MPEACTABICHUI O
IpUpoIE.

MesknpeaMeTHbIe CBS3H

N3yuenue kypca ¢pusuku 06a30Boro ypoBHs B 11 kinacce ocyiecTBisieTcs ¢ yu€ToM COJEpKaTEIbHbBIX
MEXIMPEIMETHBIX CBSI3€H C KypcaMHl MaTeMaTUKH, OMOJIOTUH, XUMHUH, reorpaduu v TEXHOJIOTHH.

Mesicnpeomemmuvie nouamus, CBS3aHHBIE C HM3YyYCHHEM METOJOB HAYYHOTO IO3HAHMA: SIBJICHHUE,
Hay4YHbI (akT, rumoresa, (¢u3NYecKas BEIMYMHA, 3aKOH, TEOpHs, HAONI0IEeHHE, OSKCIIEPUMEHT,
MOJIETTUPOBaHUE, MOJIeIIb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKHE (DYHKUHHU: CHUHYC, KOCHHYC,
TAQHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX MPOEKIUH Ha OCH
KOOpJIMHAT, CJIO)KEHHE BEKTOPOB, IPOU3BOIHBIC JJIEMEHTAPHBIX (DYHKIMHA, TPU3HAKA TOJAOOHS
TPEYTroJbHUKOB, OIpe/ieJIeHHE MIOMaAN IUIOCKUX GUryp u oobéma Ted.

buonocus: snextpuueckue sBICHUS B )KUBOW MPUPOJIe, KOleOaTeIbHbIE ABIKEHUS B )KUBOU MIPUPO/IE,
ONTUYECKUE SABIICHUS B )KUBOU IIPUPOJE, NEUCTBUE PAIUALIUH HA KUBBIE OPraHU3MBI.

Xumus: CTpOGHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKass CTPYKTypa TBEPIBIX Tel, MEXaHHU3MBI
00pa30BaHMs KPUCTATUINYECKON PEIIETKH, CIEKTPAIbHBIN aHaTH3.

I'eocpaghus: MarHUTHBIE TTONTIOCA 3€MIIH, 3aJIe)KH MarHUTHBIX Py, GPOTOCHEMKA 3€MHOM MMOBEPXHOCTH,
IIPEACKA3aHUE 3EMIIETPSICEHUN.

Texnonoeus: JWHUW  O3JCKTpOIIEpeNad, TeHepaTop MEPEMEHHOTO TOKa, AJIEKTPOIBHUIaTENb,
WHIYKIIMOHHAS T1e4b, pajap, paIuonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-neub, MpoeKIMOHHBII
amnmnapart, BOJJOKOHHAs ONTHKA, COHEYHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

OcBoenue ydeOHOro mpenmera «®Pu3uka» Ha YpPOBHE CpeaHero obOmiero ooOpasoBaHus (0a30BBIN
YpOBEHB) JOJDKHO OOECIEeYUTh JOCTHKEHUE CIEAYIONUIUX JIMYHOCTHBIX, METAlPEeIMETHBIX U MPEAMETHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHUS y4eOHOTO mpenmMera «Dusnka» J0KHBI OTpakaTb TOTOBHOCTh U
CHOCOOHOCTh OOy4aroOIUXCsl PYKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEH MO3UILMEN JIHUYHOCTH,
CUCTEMON IIEHHOCTHBIX OpPHUCHTAIlMi, TIO3UTUBHBIX BHYTPCHHHX YOEXKJICHHI, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM [EHHOCTSM POCCHUHCKOTO OOIIeCTBa, pacCHIMPEHUE JKU3HEHHOTO ONbITa U  OIbITa
NeSITeIbHOCTH B TPOLIECCE peali3allid OCHOBHBIX HAIIPaBJICHUN BOCIUTATENIbHON JESTENbHOCTH, B TOM
YHClie B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTH TPAKAAHCKOW MO3UIIUN 00yYArOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO 4JIECHA
POCCUICKOro 00IIIeCTBa;

MPUHATHE TPAJULMOHHBIX 00IIEYeTOBEUECKUX T'YMaHUCTHUECKUX U IEMOKPATUYECKUX LIEHHOCTEIH;

TOTOBHOCTH BECTH COBMECTHYIO JCSATEIBHOCTh B HHTEPECAX IPaXKIaHCKOTO OOIIECTBa, y4acTBOBATh B
CaMOYIpaBJICHHH B 00pa30BaTeIbHOW OpraHU3aINH;

YMEHHE B3aMMOJICHCTBOBATh C COLIMAJIbHBIMA WHCTHUTYTAaMH B COOTBETCTBHHM C UX (DYHKUIUAMU U
Ha3HAYCHHEM;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM JEATCILHOCTH,

2) NaTPHOTHYECKOT0 BOCTIMTAHUSI:

c(OPMHPOBAHHOCTH POCCUHCKOM Ipa)KTaHCKOW UACHTHYHOCTH, MATPUOTHU3MA,;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHMKEHHSIM POCCUHMCKHX Y4YEHBIX B
o0nactu (GU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

CIIOCOOHOCTh OLIEHWBATh CHUTYAaIlMI0 U TPUHUMATh OCO3HAHHBIC PEIICHUS, OPHEHTUPYICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B JESITEIbHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIaJa B TOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYas OCTETUKY HAy4yHOTO TBOPYECTBA, MPHUCYIIETO
¢busnueckoil Hayke;

5) Tpy/10BOT0 BOCTIUTAHUS:

WHTEpEC K pPa3IUYHBIM cdepam TpodecCHOHATHHON NEATETPHOCTH, B TOM YHCJIE CBS3aHHBIM C
¢bu3MKONW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oyayliedl mpodeccuu U pealn30BHIBATH
COOCTBEHHBIC KH3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOPa30BaHUIO U caMOOOPa30BaHUIO B 00JIacTH (PU3MKU HaA MPOTSKEHUU
BCEH KHU3HMU,

6) 3K0JI0rMYeCcKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTH IKOJIOTHUECKON KYIbTYPhl, OCO3HAHHE TT00aTBHOTO XapaKTepa dKOJIOTUYECKUX
npo0em;

IJIAHUPOBAHUE M OCYIIECTBICHUE JEWCTBUM B OKpPYXAIOWIEH Cpele Ha OCHOBE 3HAHUS ILIeJiel
YCTONYHMBOTO Pa3BUTHS YETIOBEUECTBA;

paciivpeHue OmbITa AeATeIbHOCTH SKOJOTUYECKON HANpPaBIEHHOCTH HA OCHOBE UMEIOIINXCS 3HAHUN
1o gusuke;

7) HEHHOCTH HAYYHOT'O MO3HAHMS:



C(OPMHPOBAHHOCTh  MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO — Pa3BHUTHUSA
(bU3UYECKOI HAYKH;

OCO3HAHUEC L ECHHOCTHU Hay‘-IHOI\/'I ACATCIBHOCTH, TOTOBHOCTL B IIPOLCCCC UIYUCHUA (I)I/I?)I/IKI/I
OCYHICCTBJIATD IMPOCKTHYIO U UCCIICAOBATCIILCKYIO ACATCIIbHOCTE MHANBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATbBI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
ba3oBble Jlornyeckue 1eMcTBUA:

CaMOCTOSITENILHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMATPUBATh €€ BCECTOPOHHE;

ONPEIEATh UEIH IEATEIIbHOCTH, 3a1aBaTh [1apaMeTPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B pacCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSAX;

pa3pabarhiBaTh TUIaH PEMICHUS TPOOJIEMBI C YYETOM aHAIM3a HMMCIOMIMXCS MATEPHATbHBIX U
HEMaTepuaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEJIbHOCTh, OLICHMBAaTh COOTBETCTBUE PE3YyJIbTATOB LEJSM, OIICHUBATH
PHUCKH MOCIEACTBUHN AESATENbHOCTH;

KOOPJAMHHUPOBATH U BBIMOJIHATH PAaOOTy B YCIIOBUSX PEATILHOTO, BUPTYaTbHOTO 1 KOMOMHHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

Ba3oBble uccienoBarebckue AeiCTBHA:

BJIAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUEBBIMH MMOHATUSIMU U METOJIaMU (DU3UYECKON HAYKH;

BJIJICTh HABBIKAMH YYEOHO-HMCCIEIOBATENbCKON M TMPOEKTHOW AEATEIBHOCTH B 00NAacTH (PHU3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelIeHHs 3anad (pu3ndeckoro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [TIO3HAHMS;

BJIQJIETh BUJAMU JEATEIBHOCTH MO TOJYYEHHUIO HOBOIO 3HAHUS, €ro HWHTEPHpPETalNH,
peoOpa30BaHUIO U MPUMECHECHHIO B PA3IMYHBIX YICOHBIX CHUTYAIUSIX, B TOM YHCIIE MTPH CO3MaHUH YIeOHBIX
MIPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYUHHO-CIICJCTBEHHBIE CBSI3M M AKTYalUM3UpPOBATH 3a/ady, BBIJBUraThb THIOTE3y €€
pelieHusi, HaXOJIuUTh apryMEHTHI IJis JOKa3aTelbCTBAa CBOMX YTBEPXKICHHM, 3aJaBaTh MapameTpbl M
KPUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOAE PELICHUs 3a/layd Pe3yJbTaTbl, KPUTUYECKU OLEHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4 B 00pa30BaTEIbHOMN JACATEIHBHOCTH, B TOM YHCIIE NIPU
U3Y4YEeHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHTYAIIUsM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00IaCTh KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 00JacTeil;

BBIJIBUTATh HOBBIE UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337]a4H, TOMYCKAIOIINE ATbTepPHATUBHBIC PELICHUS.

Padora ¢ undopmanmeii:

BJIQJIETh HaBBIKAMH TOJIYYeHHUS HWHPOpManuu (PU3NUECKOTO CONEpKaHUs W3 HCTOYHUKOB Pa3HBIX
TUTIOB, CAMOCTOSITEIFHO OCYIIECTBIISITH MOWCK, aHATN3, CHCTEMATHU3AIIMI0 U MHTEPIPETANI0 HHHOPMAITT
pa3IMYHBIX BUJOB U (POPM MpeICTABICHHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;

WCIIOB30BaTh CpPEICTBAa WH(POPMAIMOHHBIX W KOMMYHHMKAIIMOHHBIX TEXHOJOTHHA B peUICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPTaHU3alMOHHBIX 3a7a4 C COOJI0/IEHHEeM TpeOOBaHWUN SPrOHOMUKH,
TEXHUKH O€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHus, TMPaBOBBIX H OJTHUYECKUX HOPM, HOPM
MH(POPMALMOHHOM 0€30MacHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEpXKAHUS B pa3TUYHBIX (opMarax ¢ y4€TOM Ha3HAYCHHS
nH(pOpMaIUU U 1IEJIEBOM ayTUTOPUH, BRIOUPAsi ONTUMAIIbHYIO (POPMY MpeCTaBIeHUS U BU3yaIU3aIiH.



KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

OCYILIECTBIATH OOIIEHHE HA YPOKaX (PU3HUKU U BO BHE-YPOUHOMH JESITEIbHOCTH;

pacro3HaBaTh MPEANOCHUIKY KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(IUKTEHI;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEJCTB;

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOThI;

BBIOMPATh TEMATUKY U METOABI COBMECTHBIX JCHCTBHM C Y4ETOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJJ0T0 WIEHA KOJIJIEKTUBA;

MIPUHUMATh LEIU COBMECTHOM JESATEIbHOCTH, OPIraHU30BbIBaTh U KOOPAMHUPOBATH ACHCTBUA IO €€
JOCTUKEHHUIO: COCTABIISTh IUIaH ACMCTBUIA, paclpeeisTh POJIU ¢ y4ETOM MHEHUI y4aCTHUKOB, 00CYXKIaTh
pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa M KAXKIOIO yJYacTHUKAa KOMaHABI B OOLIMHA pe3yibTaT I0
pa3paboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBbIE MPOEKTHI, OLIEHUBATh UJEU C TO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJACHHWE B Pa3JIMYHBIX CUTYaLUSX, IPOSIBISTH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIe yHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBUSA
Camoopranuzanmusi:

CaMOCTOSITENTFHO OCYIIECTBISATH MO3HABATEIFHYIO JEATEIBHOCTh B 00JIACTH (PU3UKU U aCTPOHOMHUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTAaBJISATh IUIAH PELICHUS PACUETHBIX M KAaYE€CTBEHHBIX 3a/ay, IJIAH BBINOJIHEHUS
MIPaKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEHN U NMPEANIOYTEHUN;

JlaBaTh OLEHKY HOBBIM CUTYaIlHUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JIeNlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U TNPOSBICHUIO DJPYAULMU B 00JaCTH (U3MKH, IOCTOSHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOIHOHAJILHBIH HHTEJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LIETSM;

BJaJIeTh HABbIKAMM IIO3HABATEIILHOM pediaexkcuu Kak OCO3HaHMs COBEpIIAeMBbIX JEHCTBUH H
MBICIIUTENBHBIX TPOLIECCOB, X PE3YNIBTATOB U OCHOBAHMIA;

MCIO0JIb30BaTh NPUEMBI pe(IeKCUU /7Sl OLIEHKH CUTYallld, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI M apIYMEHTBI JPYTUX IIPHU aHAIN3€E PE3yNIbTaTOB AEATEIbHOCTH;

IIPUHUMATh ce0s, TOHUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAIHU3€E PE3yNbTaTOB JAEITEIbHOCTH;

MpU3HABaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.

B npouecce AOCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOEHUS MPOrpaMMbI 10 (PU3HKE AJIS YPOBHSA
cpeaHero oomiero o0pa3oBaHHMA Yy OOYYarOIIMXCS COBEPUICHCTBYETCS HMOIMOHANBHBIM HMHTEIUIEKT,
Iperoararouii copMUpOBaHHOCTE:

CaMOCO3HaHUS, BKJIOYAIOUIEr0 CIOCOOHOCTh MOHUMAaTh CBOE 3MOIMOHAIBHOE COCTOSHUE, BUAETH
HaNpaBJICHUs Pa3BUTUS COOCTBEHHON YMOIIMOHAILHON Cepsl, ObITh YBEpEHHBIM B ce0€;

CaMOpPETYJIMPOBaHMs, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE NPUHHUMATh OTBETCTBEHHOCTH 3a CBOE
MOBE/ICHNE, CIIOCOOHOCTh a/lalTUPOBATHCSA K SMOLMOHAIBHBIM W3MEHEHUSIM U MPOSBIATH TMOKOCTbH, OBbITH
OTKPBITHIM HOBOMY;



BHYTPEHHEH MOTHMBAlLlUU, BKIIOYAIOUICW CTPEMIICHHME K AOCTH)KCHHMIO LIEJIU M YCIEXY, ONTHMH3M,
WHULUATUBHOCTb, YMEHUE IEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEN;

HMIIATUH, BKIIOYAOIIEH CIIOCOOHOCTh MOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE JIPYTUX, YUUTHIBATH €TO
IIPU OCYILECTBICHUH OOLICHHUS, CTIOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLMAJIBHBIX HABBIKOB, BKJIIOYAOLIMX CIIOCOOHOCTh BBICTPAMBATH OTHOLIEHUS C IPYTUMH JIHOIAbMH,
3a00TUTHCSL, IPOSBIATH UHTEPEC U pa3peliaTb KOHQIIUKTEI.

INPEAMETHBIE PE3YJIbTATHI

K xonny obyuyenus B 10 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUI:

J€MOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKU B (OPMHPOBAHUU COBPEMEHHOW Hay4yHOU
KapTHUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOM ACSATEIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHMULBI TPUMEHEHUS HW3YYEHHBIX (U3UYECKUX MOJeNeil: MarepuajgbHas TOYKa,
MHepLUalbHas CUCTeMa OTCY€Ta, aOCONIOTHO TBEPIOE TENO, UACAIbHBIN ra3, MOJAEIM CTPOCHHUS TIa30B,
KHMJIKOCTEH U TBEPIBIX TEJ, TOUCUHBIN SJIEKTPUUECKHUH 3apsi IPpU PEeLIeHnH PU3NYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKUE SBICHHS (TIPOLECCH) M OOBSICHATh MX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KUHETUUECKONH TEOpUM CTPOEHHUSl BEIEeCTBA M JJIEKTPOAMHAMHMKHU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOEe JABWKEHHE, CBOOOJHOE NaJeHUE TeJ, JIBM)KEHHE IO OKPYXKHOCTH,
MHepLus, B3aumojeiictaue tel, 1uddy3us, OpoyHOBCKOE JIBMXKEHUE, CTPOSCHHE KUAKOCTEH U TBEPABIX TEI,
n3MeHeHne o0bEMa TeJl MPU HarpeBaHuM (OXJIAXKICHHUH), TEIJIOBOE PaBHOBECHE, UCIIAPEHHE, KOHJICHCAIIUS,
IUIABJIEHUE, KPUCTAIIM3alusl, KHUIIEHHWE, BIAQXXHOCTh BO3J/lyXa, IIOBBIIICHUE [JaBJICHHUS Ta3a MpPU €ro
HarpeBaHUM B 3aKPbITOM COCYZE, CBsS3b MEXAYy IlapaMeTpaMHM COCTOSHMsS Tra3a B H30IpoLeccax,
NIEKTPU3aLUs TeJ, B3aUMOJCHCTBUE 3aps10B;

ONUCHIBATh MEXAHMYECKOE JABM)KEHHE, HCIOJIb3YS (PU3MUYECKHE BEIMYMHBI: KOOpAMHATA, IYTb,
[IepEMEIIEHUE, CKOpPOCTb, YCKOpEHHE, Macca Teja, CHUJla, HUMIYJIbC Tejla, KHUHETUYecKas JHeprus,
MOTEHLIMAJIbHAs 3HEPIUs, MeXaHWyeckas paboTa, MEXaHWYECKash MOIIHOCTb;, IPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUECKUIl CMBICI MCIIOJIb3YEMbIX BEIMYUH, UX O0O003HAUEHUS M EIUHULBI, HAXOIUTh
(dbopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUUYHHY C APYTUMH BETHUYMHAMU;

ONMCHIBATh M3y4YEHHBIE TEIUIOBBIE CBOMICTBA T€l U TEIUIOBBIE SIBJICHUS, MCIONb3yd (DHU3HMUECKHE
BEJIMYMHBL: JIaBJICHHE Tra3a, TeMIeparypa, CpedHssl KUHETHUYeCKas HHEPIrusi XaoTUYECKOTO JBUIKECHMUS
MOJIEKYJI, CPEIHEKBapaTUYHAsl CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS 3Heprus, padbota
raza, Ko3(QUIMEHT MOJE3HOr0 JEHCTBUS TEIUIOBOIO JIBUTATElNs; MPH OMUCAHUU IMPABUIBHO TPAKTOBATbH
¢u3NyYecKnii CMBICIT HUCHOJB3YEMBIX BEIWYMH, UX OOO3HAUEHHUS U E€IUHUIIBI, HAXOIUTH (QOPMYJIbI,
CBSI3BIBAIOIIME TAHHYIO (PM3UYECKYIO BEJIMYUHY C APYTUMU BEIMUYUHAM;

OIUCHIBATh M3YUEHHBIE HJIEKTPUUYECKHE CBOMCTBA BEILECTBA U 3JEKTPUUECKUE SIBJICHUS (IIPOILECCHI),
UCTONb3Yysl (PU3MUECKUE BEIWYMHBL: AJIEKTPUUECKUM 3apsjl, 3JIEKTpUUYECKOoe MoJie, HANPsHKEHHOCTH OIS,
MOTEHIIMAJ, pPa3HOCTh MOTEHLIMAJIOB; IPU ONUCAHUM MPABWIBHO TPAKTOBAaTh (PU3NYECKUN CMBICI
UCIOJIb3YEMBIX BEJIUYMH, MX OO0O3HAYEHUS W EIUHUIIBI; YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO
(GU3NYECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU;

aHAJM3UPOBATh (PU3MUECKUE MPOLIECCHl U SBJICHUS, MCIONB3Ys (U3NUYECKUE 3aKOHbI M NPHHIMUIIBL:
3akoH BcemupHoro Tsarotenus, |, Il u Il 3akonsl HploTOHa, 3aKOH COXpaHEHHS MEXaHWYECKOW SHEpruw,
3aKOH COXpaHEHHs UMITYJIbCa, IPUHIIMI CYEPIIO3ULIMU CUJI, TPUHIIUIT PAaBHONIPABUS HHEPLUATIbHBIX CHCTEM
OTCYETA, MOJEKYJIIPHO-KMHETHUECKYI0 TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CpENHEN
KUHETHYECKOW SHEPrHM TEIUIOBOTO JIBUKEHHS MOJEKYJT C aOCONIOTHOW TeMIepaTypoil, MepBblii 3aKOH
TEPMOJUHAMHUKHN, 3aKOH COXpPAaHEHHUsS >JEKTPUUECKOTo 3apsja, 3akoH KynoHa, mpu »TOM paszinyarh
CIIOBECHYIO (OPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHUs (TPaHUIIBI, O0JIACTH)
IIPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIIBI ASUCTBHUS MAIIUH, TPHOOPOB M TEXHUUECKUX YCTPONCTB; Pa3IuvaTh
yCIIOBUS UX 0€30MaCHOT0 UCTIOJIb30BaHUS B TIOBCETHEBHOM JKU3HU;



BBITIOJTHATH SKCIIEPUMEHTHI 110 UCCIIeI0BAaHUIO (PU3NUECKUX SBJICHUHN U MPOLECCOB C UCIOJIb30BAaHUEM
MPSIMBIX U KOCBEHHBIX M3MEpPEHUU, MpU 3TOM (OPMYIUPOBATH MpolsaemMy/3amady M TUIOTE3y y4eOHOTo
SKCHEPUMEHTa, COOUpaTh YCTAHOBKY U3 NPEAJIOKEHHOIO O00OpYAOBaHHs, MPOBOJUTH OIBIT H
(hOopMyIIMPOBATH BHIBOJIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEJIMYUH, MPU ITOM BBIOMPATH
ONTHUMAJIBHBINA CLIOCOO M3MEPEHUS U UCII0JIb30BAaTh U3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEH H3MEPEHU;

UCCIIEIOBAaTh 3aBHCHUMOCTH MEXAY (HU3NYECKUMHU BEIMYMHAMH C HCIOJIB30BAHUEM IPSIMBIX
M3MEPEHUH, P 3TOM KOHCTPYHPOBATH YCTAHOBKY, (PMKCHPOBATH PE3yJAbTAThl MOJYYCHHOW 3aBUCHMOCTH
(bu3NUeCcCKUX BEJIWYMH B BHJIe TaOIUI U rpaUKOB, IeIaTh BBIBOJIBI 110 pe3yIbTaTaM UCCIIECTOBAHMUS;

coOmrofaTh mpaBuia Oe30MacHOro Tpyda HpU TMPOBEACHUU HCCIENOBaHUM B paMKax ydeOHOTro
OKCHEPUMEHTa, Y4eOHO-HCCIEIOBATENbCKOH M TPOEKTHOM  JESATEIBHOCTH C  HCHOJB30BAHUEM
M3MEPUTENBHBIX YCTPOUCTB U JTAOOPaTOPHOTO 00OPYAOBaAHUS;

peuiath pacy€THbBIE 3a/1a4M C SIBHO 3aJJaHHON (PU3UYECKON MOJIENbIO0, UCIONB3YS (PU3NUYECKHE 3aKOHbI
U MPUHIUIBL, HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4dl BHIOMPATh (GU3NYECKYIO MOJEIb, BBIACIATh (PU3HUECKUE
BEJIMYMHBI U (OPMYIbI, HEOOXOIUMBIE sl €€ pelleHus, MPOBOAUTH PACUETHl M OICHUBATH PEATbHOCTD
MOJTyYSHHOTO 3HaYCHHS (PU3NIECKON BETMUNHBI,

peliaTh Ka4YeCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUMN
C OTMOPOIl Ha 3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBICHUS;

WCTIOJB30BATh IPH PEHICHUH Y4eOHBIX 3aJad COBPEMEHHbIE HMH(POPMALMOHHBIE TEXHOJIOTUU IS
MOKUCKA, CTPYKTYPHPOBAHUSA, WHTEPIPETAIMM ¢ TPEACTABICHUS YYeOHOH W HayYHO-TIOMYIISIPHON
uH(pOpMaLIUY, TONYYEHHOM W3 PA3NMYHBIX HCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATH IOIy4aeMYIO
nHpopMaIuo;

MPUBOANTH TMPHMEPHl BKJIAZA POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(DU3MKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOIECCOB OKPYKAIOIIEr0 MHUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA,

UCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW KH3HU s oOecredyeHus
6e3o0macHOCTH Mpu o0palleHuu ¢ TpudopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAaHEHUS 3/I0POBbS U
COOJIIOJICHHSI HOPM KOJIOTHUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpere;

paboTaTe B TpyIIe C BHITOJHEHHEM PA3JIMYHBIX COLUAIBHBIX POJICH, TNIAHUPOBATH PabOTy TPYIIIIHI,
palMoOHANIBHO pacHpeAesaTh O0S3aHHOCTU M IUIAHUPOBATh JAEATENbHOCTh B HECTAHJAPTHBIX CHUTYaIMsIX,
aJIeKBaTHO OIIEHWBATh BKJIAJ] K&KIOr0 U3 YUaCTHUKOB IPYIIIIBI B PELICHUE paccMaTprUBaeMoil MpoOIIeMBl.

K xonmy oOyuyenus B 11 kiacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM ypPOBHE JTOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

JI€MOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3UKH B (OPMHPOBAHUU COBPEMEHHOM HayyHOU
KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON JIEATEIbHOCTH JIO/IEH,
[EJIOCTHOCTh ¥ €MHCTBO (pU3MUeCcKOl KapTHHBI MHUPA;

YUUTBHIBATh TPAHHIBI TPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJENeH: TOYEUHBIH AIIEKTPHUYECKHUMA
3apsi, JIy4 CBeTa, TOUCUHBIH UCTOUYHUK CBETA, sIEpHasi MOJAEIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO sijipa
IpU pelIeHnn GU3NIECKUX 3a/]1a4;

pacro3HaBaTh (PU3MUECKHE SBICHHUS (MPOIECChI) W OOBSACHITH HMX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHY ¥ KBAHTOBOW (PM3UKHU: DIIEKTPHUYECKAs POBOJIUMOCTD, TEIIJIOBOE, CBETOBOE, XHMUYECKOE,
MarHuTHOE JEHCTBHSI TOKa, B3aMMOJEHCTBME MAarHUTOB, DJEKTPOMArHUTHAs HHIYKIHS, JCHCTBHE
MarHUTHOTO T0JI HAa MPOBOJAHUK C TOKOM U JIBWXKYIIMHCS 3apsf], SIEKTPOMarHUTHbIE KOJIeOaHUs U BOJIHBI,
MPSIMOJIMHENHOE pacHpOCTpaHEHUE CBETa, OTpa)keHHe, IMperoMieHHe, HHTepdepeHuus, Iudpakuus u
noJiipu3alusl cBeTa, Jucrepcusi ceeta, (oroanexrpuueckuil a¢dekt (dhororddekr), cBeToBOEe NaBiIeHHE,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa aTOMa BOJOPO/Ia, €CTECTBEHHAs U UICKYCCTBEHHAs! PaiOAaKTUBHOCTD;

ONMCHIBaTh  M3y4YCHHbIE CBOMCTBAa  BellecTBa  (AJIEKTPUUECKHE, MArHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO TIPOBOAMMOCTD PA3IMUHBIX CPE) W JICKTPOMATHUTHBIC SBICHHS (TIPOLIECCHI), HCIOIB3YS
bu3nvecKre BENWYMHBL: dJIEKTPUYSCKUHA 3apsj, CHJIa TOKa, DIIEKTPHUYECKOE HANpsHKEHUE, dJIEKTPUIECKOe
COIPOTHBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JJIEKTPOABIDKYINAs CHia, pabdoTa TOKa, WHIYKIHS MarHHUTHOTO



nojs, cuina Amnepa, cuia JlopeHna, HHIYKTUBHOCTh KAaTYIIKH, SHEPIUs AJIEKTPUUECKOIO0 U MATHUTHOTO
HoJIeH, mepuoJ M yacToTa KojeOaHWid B KoyeOaTelNbHOM KOHTYpe, 3apsii M CHja TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHWH, (OKYCHOE pacCTOSIHME M ONTHYECKasl CUJIa JIMH3BI, MPH
OIMMMCAHUHN TMPAaBHUIIBHO TPAKTOBATH CI)I/ISI/I‘-IGCKI/If/'I CMBICJI HCIOJIB3YEMbIX BCIWYHUH, HUX 0003HaYeHUsI U
€IMHUIIBI, YKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMHU BEIMYMHAMY;

OIMCHIBATh M3YYECHHBbIE KBAHTOBBIC SBJIECHUS M IPOLECCHl, MCIOJB3YS (PU3MUECKUE BEIMYUHBIL:
CKOPOCTH 3JICKTPOMAruuTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBCTA, SOHCPIrUus U UMITYJIbC q)OTOHa, nepuon
nojrypacmaga, SHEprusga CBA3W aTOMHBIX AACP, IMPU OIMMCAHHUU IMPABUJIBHO TPAKTOBATbH CI)I/ISI/I‘-IGCKI/If/'I CMBbICJI
UCHOJb3yEeMbIX BEJIWYMH, UX OOO3HAYEHMS M €IUHMIIbI, YKa3bIBaTb (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
(GU3NYECKyI0 BEIMUYMHY C APYTMMHU BEIMYMHAMU, BBIYUCIISITH 3HaYeHNE (PU3NYECKOI BETMUNHBL;

AHAJIIM3UPOBATDb (1)I/ISI/I‘IGCKI/IG IMpoHECChbl U ABJICHUA, HCIIOJIb3Ys (I)I/ISI/I‘ICCKI/IG 3aKOHbI W HPHUHIMIIBI:
3akoH OMma, 3aKOHBI MOCJIEI0BATENIbHOTO U MApAJUIENbHOIO COEAMHEHUS MPOBOJHUKOB, 3aKOH J[KOyms—
JleHua, 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIMH, 3aKOH HPSIMOJIMHEHHOIO paclpoCTpaHEHMs CBETA, 3aKOHBI
OTPAKEHMsI CBETa, 3aKOHBbl IPEJOMJIEHUS CBEeTa, ypaBHeHHME OMHHIUTeHHa i ¢orodddexra, 3aKoH
COXPAHEHHUs SHEPIUHU, 3aKOH COXPAHEHUS MMIIYJIbCA, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIo 3apsja, 3aKOH
COXPAaHEHHs MacCOBOI'O YHCIA, NOCTyJaThl bopa, 3aKOH paJnOakTUBHOIO pacraja, IpU 3TOM pa3indarhb
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOEe BBIPAKEHHE W YCIOBUA (IpaHMLbI, 00JacTH)
IPUMEHUMOCTH;

OIIPCACIIATH HAITPABJICHUEC BEKTOPA MHAYKIHWHW MAaroHuTHOTO IT0JIA MPOBOJHHUKA C TOKOM, CHJIBI AMHGpa
u cuiibl Jlopenna;

CTPOUTH M OMMCHIBATh N300pa’keHHE, CO31aBaeMOe IJIOCKUM 3€pKaJloM, TOHKOH JIMH30H;

BBINOJIHATH SKCIIEPUMEHTBI 110 UCCIEIOBAHNIO (PU3MUECKUX SBJICHUN U MPOLIECCOB C UCIIOIb30BaHUEM
OpSMBIX U KOCBEHHBIX HM3MEPEHHIA: MPH 3TOM (OPMYIHPOBATH MpOoOJieMy/3aqady M THUIIOTE3Y y4eOHOTO
SKCIIEPUMEHTa, COOUpPATh YCTAaHOBKY M3 NPEIJIOKEHHOIO O0OpYAOBAaHHS, NPOBOAUTH ONBIT MU
(GbopMyIMpOBATH BBIBOABI;

OCYLIECTBIIATh MpPsSMble M KOCBEHHbIE HM3MepeHHUs (U3NYECKUX BEIMYMH, NPU 3TOM BbIOUMpPATh
OITUMAaIbHBIN cI1I0c00 HU3MCPCHUA U UCITOJIB30BATh U3BCCTHLIC MCTOABI OLICHKH HOFpeIHHOCTef/'I H3MepeHHﬁ;

uccijaeaosarb 3aBUCUMOCTH (1)I/IBI/I‘~IGCKI/IX BCJIMYHH C HMCIIOJIb30BAHUCM IIPAMBIX HSMCPCHHﬁI IIpu 3TOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PMKCUPOBATH PE3yJbTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B
BUjie TaOIUIl U TpadUKOB, A€7aTh BBIBOABI 110 pe3yJibTaTaM UCCIIEI0BaHMS;

coOmroaaTh mpaBuia Oe30macHOro TpyJda HpU IMPOBEAECHUU HCCIENOBaHUM B paMKax ydeOHOTro
SKCIIEPUMEHTa,  y4eOHO-UCCIEAOBATEIbCKOM M  MPOEKTHOM  JEATEIbHOCTH C  MCIIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U 1TaOOPaTOPHOT0 000PYAOBaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JJaHHOH (PU3NYECKON MOJIENbIO, UCIIONb3Ysl (PU3NYECKHE 3aKOHbI
W IIPUHIOMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3aJa4u BI)I6I/IpaTI> (1)I/I?,I/ILIGCKYI-O MOICJb, BBIACIATH (1)I/ISI/I‘~IGCKI/I€
BEJIMYMHBI U (HOPMYJIbI, HEOOXOAUMBIE Uil €€ pelIeHUs, MPOBOJUTH PACUETHI U OLEHUBATh PEaJIbHOCTH
MOJTyYEHHOT0 3HaUeHMsI (PU3NYECKON BEIMUHHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4M: BHICTPAUBATh JIOTHYECKH HENIPOTHBOPEUMBYIO LIETIOUKY PACCYKIACHUN
C ONOPOI Ha N3YYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UYECKHUE SIBICHUS,

HCIIOJIB30BAaTh IIpHU PCUHICHUH y‘-Ie6HBIX 3a1a4 COBPEMCHHBIC I/IHCI)OpMaI_[I/IOHHI)Ie TEXHOJIOTUHN [JIA
MOUCKA, CTPYKTYPHPOBAaHUS, WHTEpHpETallMM M TPEACTaBICHUS Y4YeOHOH U Hay4yHO-TIOMYJISIPHOMN
uHbOpMalUY, TOJXYYEHHOW U3 pPa3IMYHbIX HCTOYHHUKOB, KPUTUYECKH aAHAIM3UPOBATH IMOIy4aeMyIo
nH(pOpMaILIO;

OOBSACHATH MPUHLIMIIBI AEUCTBUSA MAIlIUH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh yCIOBHS
ux 0e30MacHOr0 UCIOJIb30BaHMs B TIOBCETHEBHOM JKU3HU;

NPUBOANUTH MPHUMEPHI BKIIA/Ja POCCHUICKMX U 3apyOeKHBIX YUEHBIX-(PU3HKOB B Pa3BUTHE HAyKH, B
00BSICHEHHE MPOLIECCOB OKPYKAOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUI;



UCIIOJIb30BAaTh TEOpPETHYECKHe 3HaHWs MO (U3HKEe B TOBCEJHEBHOM JKU3HU UId O0OECIeYeHUs
0e30MmacHOCTH Mpu o0pallleHuu ¢ TpUOopaMu U TEXHUYECKUMHU YCTPOUCTBAMU, IS COXPAHEHUS 3I0POBbS U
COOJIIOICHHSI HOPM KOJIOTHUYECKOT0 TIOBEICHUS B OKpYXKAroIleH cpene;

paboTaTp B TpyIe C BHIIOJHEHUEM PA3IWYHBIX COLUANBHBIX POJICH, MIIAHUPOBATH PadOTy TPYIIIHI,
paloHaIbHO pAaclpeaessaTh O0S3aHHOCTH W IUIAHUPOBATH AESTENBHOCTh B HECTAHJAPTHBIX CUTYalUSX,
a/IeKBaTHO OLIEHMBATh BKJIAJ Ka)JOrO M3 YYAaCTHUKOB TPYIIBI B PELICHUE PacCMAaTPUBAEMON MPOOJIEMBI.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHbIE
HaunmenoBanmue
Ne Ipakrn  (un¢poBsbie)
pa3aesioB H TeM Kounrtpous
n/n Bceero yecKue oﬁpasoBaTeanme
NMPOrpaMmblI HbIE
padoTbI pecypchl
padoThI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
11 ®du3uKa 1 METObI 5 bubmuoreka [JOK
' Hay4YHOTO MO3HAHUS https://m.edsoo0.ru/7f41bf72
Uroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica ! https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHUs B 6 1 1 bubnuorexa [JOK
' MEXaHUKE https://m.edso0o.ru/7f41bf72
Wroro mo pazneny 18

Pasnea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO- bubnuorexa [IOK
3.1 . 9 1
KMHETUYECKOU TEOPUH https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOHHAMHKH 10 1 https://m.edso0.ru/7f41bf72
ArperatHbie COCTOSIHUS
3.3 BemiecTBa. Pa3oBbie 5 bubmmorexa [TOK
' n ' https://m.edsoo.ru/7f41bf72
nepexoabl
Hroro no pasneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [JOK
4.1 IICKTPOCTATHIA 10 L https://m.edsoo.ru/7f41bf72
ITocrossHHBIM
49 AJIEKTPUIECKUN TOK. 12 1 1 bubnmnoreka [JOK
' ToKH B pasIMuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pasneny 22
PesepBHoe Bpems 2 1
OBIIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOTPAMME
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11 KITACC

KoanuyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBanue
Ne Kourpoar IIpakrm  (uudpoBbie)
pa3aeyioB U TeM
n/n Bcero = HBIE yecKHe oOpa3oBaTe/ibHbIE
NMPorpamMmbl
padoThbI padoTbI pecypcsl

Paznea 1. JIEKTPOJAUHAMUKA

MaruutHoe noie.

bu6nuoreka [IOK
11 OnextpomaruuTHas 1 L 3 https://m.eds00.ru/7f41c97c
WUHIYKIIHS
Hroro no pazneny 11

Paznen 2. KOJIEBAHUSA 1 BOJIHbBI

Mexanuueckue n

2.1 SIIEKTPOMATHUTHBIE 9 1 bubmiorexa LIOK
' P https://m.edsoo.ru/7f41c97¢c
Koe0anus
Mexanuueckue n
2.2 SIIEKTPOMATHUTHBIE 5 1 Bubmaorexa ITOK
' p https://m.edsoo.ru/7f41c97¢c
BOJIHEI
bubmuorexa [JOK
2.3 Onika 10 https://m.edsoo.ru/7f41c97¢c
Hroro no paszneny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

OCHOBBHI CIIEIIHATBHON

bu6nuoreka [IOK
A 4 1
3 feopun https://m.edsoo.ru/7f41c97c
OTHOCUTCJIIBHOCTHU
Hroro no pazgeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

41 DJIeMEHTHI KBAaHTOBOU 6 bubnuoteka [JOK
' OIITHKH https://m.edso00.ru/7f41c97c
but6mmoreka [IOK
4.2 CrpocHue atoma 4 https://m.edso0.ru/7f41c97¢c
but6mmoreka [IOK
4.3 ATOMHOE AP0 > https://m.edso00.ru/7f41c97c
Hroro no paszneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

DneMEHTBI aCTPOHOMUNU 7 1 bubmuoreka [JOK

1
> U acTpoU3NKu https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

7

6.1 O6oOmaroee 4 bubmuorexa [JOK
' IIOBTOPEHUE https://m.eds00.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOITPAMME



https://m.edsoo.ru/7f41c97c

		2023-09-26T17:59:47+0800
	Аверченко Анастасия Викторовна
	Я подтверждаю этот документ своей удостоверяющей подписью




