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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3uke 06a30BOr0 ypOBHS HAa YPOBHE CPEAHETO OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHUN M TpeOOBaHUI K pe3yibTraraM
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHOM HporpaMmsbl, mnpeactaBieHHbx B DI'OC
COO, a Taxxke c yu€roMm QenepaibHOl paboueil mporpaMmbl BOCHHUTAHUS U
KOHIIETIIMK TpenojaBanus ydeOHoro mnpeamera «®Pusnka» B 00pa30BaTeIbHBIX
opranuzanusx Poccuiickoit deneparuu, peaqusyomux OCHOBHbIE 00pa3oBaTeIbHbIC
IPOTrPaMMBl.

Conepxanue mporpaMMbl 1O (U3MKE HampaBieHO Ha (OpPMHpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTHHBI Mupa oOyyaromuxcs 10—11 knaccoB npu oOydyeHUH
ux (pusumke Ha 0a30BOM YpPOBHE Ha OCHOBE CHUCTEMHO-AESATEIBHOCTHOIO MOIXO[A.
[Iporpamma no ¢usuke coorBeTcTByeT TpeboBaHusaM OI'OC COO k nmiaaHUpPyEMbIM
JUYHOCTHBIM, IIPEIMETHBIM U METANPEAMETHBIM pe3yjbTaTaM OOYy4YEHUs, a TaKxkKe
YUUTBHIBAET HEOOXOJUMOCTb pEANU3aluu MEXKIPEIMETHBIX CBsi3ed (U3HKH C
€CTECTBEHHO-HAYYHBIMU YUYEOHBIMHU MpeAMeTaMH. B Hell ompenesnstorcss OCHOBHBIE
e u3y4yeHus: (PU3MKU Ha YPOBHE CpeJIHEro oOIiero o0pa3oBaHus, IUIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3UKU: JIMYHOCTHBIE, METAIIPEAMETHBIE, TPEIMETHbBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAaHMpPYEMbIE Pe3yJbTaThl OCBOCHMs Kypca (pu3MKu Ha 6a30BOM YpOBHE, B

TOM YHCJI€ IPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e conepkaHue yuyeOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

dusuka Kak Hayka o HauboJsiee OOIIMX 3aKOHAX MPUPObI, BBICTYIAs B KAUECTBE
y4eOHOr0 MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIA BKJIaJ B CUCTEMY 3HAHHMU 00
okpyxatomeM wmupe. IllkonpHbIl Kypc (UMK — CHUCTEMOOOPa3YIOMIMN st
€CTECTBEHHO-HAYYHBIX YYE€OHBIX MPEIMETOB, MOCKOJIbKY (PU3HUECKHE 3aKOHBI JIEXKAT
B OCHOBE MPOIIECCOB W SBIICHHWM, WM3ydyaeMbIX XHUMHEH, Ouojorueu, (pu3nyeckou
reorpadueit u actpoHomueii. Mcrnons3oBaHue ¥ aKTUBHOE TPUMEHECHHE (PU3MUESCKUX
3HaHUU OMpereNseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJOTHHMl B cdepe
SHEPreTUKH, TPAHCIOPTa, OCBOECHMSI KOCMOCA, IMOJIyYEHHS HOBBIX MaTEpHUATIOB C
3a/laHHBIMU CBOMCTBaMM M JIpyrux. M3ydeHue (U3NKH BHOCUT OCHOBHOM BKJIAJl B
dbopMHpOBaHHWE  €CTECTBEHHO-HAy4YHOW  KapTHHbl MHpa  OOyYalolluxcsi, B
dbopMHpOBaHWE YMEHHMM MPUMEHSATh HAYYHBIM METOJ MO3HAHUSA NPHU BBINOJHEHUU
UMHU YYEOHBIX UCCIICIOBAHUIA.



B ocHOBY kypca ¢hu3uKM AJis1 YPOBHS CPEHETO OOIIET0 00pa30BaHUSs MOJIO0KEH
PAI UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOECHHUS.

Hoess yenocmunocmu. B COOTBETCTBUM C HEW Kypc SBJISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COACPKUT MaTepHall U3 BCEX Pa3/ejoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOMN (DU3UKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMM C HeW MaTepuan Kypca (U3UKH
o0benMHEH BOKpPYr ¢u3nueckux Teopwil. BemymuMm B Kypce  sBisercs
(dopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaT€pUH, BEUIECTBE U
ToJIe.

Hoes eymanumapuzayuu. EE peanuzanusi MpeanosiaraetT MCHOJIb30BaHHUE
IYMaHUTapHOTO MOTEHIMaNa (PU3NUECKOW HAyKH, OCMBICIIEHUE CBSI3U Pa3BUTHUSA
(u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HDABCTBEHHBIMU U
HKOJIOTMYECKUMU IPOoOIIeMaMu.

Hoes npuxnaonoii nanpasnrennocmu. Kypc QU3NKU Mpeanojgaraet 3HakOMCTBO
C LIMPOKHUM KPYroM TEXHUYECKUX M TEXHOJOTMYECKUX MPUIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu  peamusyercss IMOCPEACTBOM BBEICHHUS  3JIEMEHTOB
COJIepKaHusl, MOCBSIIEHHBIX SKOJIOTMUECKUM MpoOjIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C Pa3BUTHEM TEXHUKH U TEXHOJOTUH, a TaKkke OOCYXIEHHsS MpoOsieM
paloHaIbHOIO IPUPOIONOIB30BAHUS U SKOJIOTMYECKON OE€30MaCHOCTH.

Crep’HEBbIMU D3JIEMEHTaMHU Kypca (U3MKM Ha YPOBHE CpPEAHEro OOLIEro
oOpa3zoBaHus SBISAIOTCS (uznueckue Teopuu ((hopMHpOBaHME MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI (PU3MYECKOW TEOpUH, POJau (PyHIaMEHTaIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPEICTABICHUAX O MPUPOJAE, TPAHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl OMUCAHUSI €CTECTBEHHO-HAYUHBIX SBJICHUH U MIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOAXO0A B Kypce (PU3MKK peanu3yercs MNpexae
BCEro 3a CYET OpraHMU3alMK HKCIIEPUMEHTAIbHON IeATeIbHOCTH o0yvaromuxcs. s
0a30BOr0 ypoBHSI Kypca (DM3UMKH — 3TO HCIOJIb30BAHHUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JaOOPATOPHBIX padOT, KOTOPbIE B MPOrpaMme
no ¢u3nke OOBEOUHEHBI B OONIMII CHUCOK YYEHWYECKHX MPAKTUYECKUX padoT.
Boigenenre B ykazaHHOM TMepedyHe JabopaTOpHBIX padoT, MPOBOAMMBIX JUIS
KOHTPOJISI U OLEHKH, OCYLIECTBISIETCS y4aCTHUKaMU 00pa30BaTeIbHOTO Mpolecca
UCXOJI U3 0COOEHHOCTEH TUTAHUPOBAHUS U OCHAIleHUs1 kabuHeTa ¢usuku. [Ipu aTom
o0OecrieunBaeTcs OBJAJEHUE OOYYAIOUIMMUCS YMEHHUSIMU TMPOBOJIUTH KOCBEHHBIC
U3MEpPEHHUs, HCCIEIOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYMH W TOCTAaHOBKY
OMBITOB IO MPOBEPKE MPEMATIOKEHHBIX TUIIOTES.



Bonbimoe BHUMaHUE yAesIeTCsl PEIICHUIO PACYETHBIX U KAYECTBEHHBIX 3ajad.
[Tpu 3TOM A pacu€THBIX 3a/a4 MPUOPUTETOM SIBIAIOTCS 3a7aud C SBHO 3aJlaHHOU
¢u3nueckoil  MOJENbI0, TO3BOJIAIONIME MPUMEHSATh HW3YUYCHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pasliena Kypca, Tak U MHTETpUPYsd 3HAHUS U3
pa3HbIX paszzienoB. JlJisi KayeCTBEHHBIX 3aja4 MPUOPHUTETOM SIBJISIIOTCS 3aJaHUsS Ha
00BbsCHEHHE NMPOTEKaHUs (PU3NYECKUX SBJICHUN U MPOILIECCOB B OKPYKAIOIIEH KU3HHU,
TpeOytomue  BBIOOpa  (PU3MYECKOW  MOACIM  JJII  CUTyallud  IPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanusimMu OI'OC COO k mMaTepualbHO-TEXHUIECKOMY
oOecrieueHn0 yuyeOHOTO mpolecca 0a3oBbI YpOBeHb Kypca (U3HKHM Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUsl JODKEH H3Yy4aTbCsd B YCIOBUAX HPEIMETHOTO
kaOuHeTta GU3UKKA WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJa. B kaOuHere (PU3MKH NTOJDKHO OBITH HEOOXOAMMOE
naboparopHoe 000pyaOBaHUE IS BHITIOJHEHUS YKa3aHHBIX B IIPOrpaMMe 1Mo (U3HKe
YUYEHUYECKUX MPAKTUIECKUX PabOT U JEMOHCTPAIMOHHOE 000pYI0BaHHUE.

JleMoHCTpalluoHHOE  00OpyJloBaHWE (opMHpyeTCs B  COOTBETCTBHM €
OPUHIIMIIOM  MUHUMAJbHOM  JIOCTATOYHOCTH H  OOECIEYMBAET  MOCTAHOBKY
NEPEUUCICHHBIX B TMporpaMMme 10 (GU3UKE KIIOYEBBIX JIEMOHCTpalui s
UCCJICIOBAHUS ~ M3Y4YaeMbIX  SBJICHMM W  TPOILECCOB, OMIHUPUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHH.

JlaGopatopHoe 00OpyJIOBaHHE MJII YYEHUYECKUX TMPAKTUYECKUX padoT
dopMupyeTcss B BHUIAE TEMaTHYECKHX KOMIUIEKTOB M OOECIeYMBaeTCs B pacuére
OTHOTO KOMIUIEKTa Ha JAByX oOydJamomuxcs. Temarnyeckue  KOMILJIEKTHI
J1a00paTOpHOTO OOOPYJIOBAHUS JIOJDKHBI OBITh TOCTPOSGHBI HAa KOMILIEKCHOM
UCIOJIb30BAaHUU AHAJIOTOBBIX W HU(PPOBBIX MPUOOPOB, a TAKIKE KOMIBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE ITU(POBBIX JTabOpaToOpuil.

OCHOBHBIMHU TIEJIIMHU M3y4eHUs PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opmupoBaHHE HHTEpeca W CTPEMIICHUS OOYyYaromMXCS K HaydYHOMY
M3YYCHUIO TIPUPOJIbI, Pa3BUTHE WX WHTEIUICKTYAIbHBIX W TBOPYECKHX
CIIOCOOHOCTE;

e pa3BUTHE TPEICTABICHUN O HAYYHOM METOJIe TIO3HaHWS M (popMHpOBaHHE
MCCJIEI0OBATEIIHCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yjbTaTa U3yYeHHUS OCHOB
CTpPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3UKU;

e (QopMupoBanue yMeHHMI OOBSICHATH SIBJICHUS C  HCIOJIb30BaHUEM
(Gu3MYeCKUX 3HAHUI M HAYYHBIX JOKA3aTeIbCTB;



e (opMupoBaHue mNpeACTaBICHUN O pPOIU (PU3UKU ISl Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HayK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHre STHX 1ieJied 00ecrneyrBaeTcsli pelieHUuEM CIEAYIONNX 3a1ady B

npoliecce U3y4eHus Kypca GU3NKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHuUs:

e MpUOOpETEHHE CUCTEMBI 3HAHUM 00 OO0IUX (PU3NUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHsX, BKJIIOYas MEXaHUKY, MOJEKYJSIpHYIO  (U3HKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (PU3HKY M DJIEMEHTHI aCTPO(PU3HUKHY;

e (opMupoBaHuEe yMEHUI TPUMEHATH TEOPETUUECKHUE 3HAHUS JJIST OOBSICHCHUS
(bu3HYeCKUX SIBJICHUIN B PUPOJIE U JUTSl IPUHATHS MTPAKTUYECKUX PEIICHUHA B
MOBCEAHEBHOM JKU3HMU;

e OCBOGHHE CIIOCOOOB pEIICHUS PA3MYHBIX 3a7ad C SBHO 3aJaHHOM
du3nueckoil MOJENbI0, 3aJad, MOAPa3yMEBAIOUIUX CaMOCTOSITEIIbHOE
co3nanue GU3NUeCKo MOJIENH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;

e TMOHWMaHHE (U3NYCCKHUX OCHOB W TIPUHITUIIOB JEHCTBHUS TEXHHYCCKHUX
YCTPOUCTB W TEXHOJOTUYECKUX TPOIECCOB, MX BIMSHHS HA OKPYKAIOIIYIO
cpeny,

e OBJIQJICHUE METOJAaMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS W TIPOBEICHUS
(Gu3MUEeCKX SKCIEPUMEHTOB, aHalM3a W WHTEpHpeTanud WHOOpMaIuu,
oTnpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHUE€ YCJOBHH JJi Pa3BUTUS YMEHUU IMPOEKTHO-UCCIIEN0BATEIHCKOM,
TBOPYECKOU IESTENBHOCTH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CpEIHEro OOIIEero
obOpazoBanus orBoauTcst 136 vyacoB: B 10 kinacce — 68 yacoB (2 yaca B Heento), B 11
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIIO).

[Ipenyaraembiii B mporpamMme 1o (QU3MKE TMepedyeHb JabopaTOpHBIX U
MPAKTUYECKUX pPabOT SBISETCS PEKOMEHJIOBAHHBIM, VYHUTENb JIeJaeT BBIOOP
NPOBECHUST JAa0OpaTOPHBIX pPabOT M OMNBITOB C YYE€TOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COILEPKXAHUE OBYUYEHUASA
10 KITACC

Pa3nen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 O3HAHUSA

®duznka — Hayka o npupoze. Hayunele MeTOIbI O3HAHUS OKPYXKAIOILIETO
mupa. Ponp 3KcnepuMeHTa W TEOpMHM B MNPOLECCE MO3HAHMS IPUPOJIBIL.
DKCIIEpUMEHT B (PU3UKE.

MopenupoBanue (pU3NUECKUX SBIECHUH U mpolueccoB. HayuHble rumnoTessl.
duzuyeckue 3aKOHbI M TEOpUH. ['paHUIBl TPUMEHUMOCTH (DU3HUECKUX
3aKOHOB. [IpHHINII COOTBETCTBUS.

Ponb 1 MecTo ¢pu3uku B OPMUPOBAHUN COBPEMEHHON HAyYHON KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U UU(POBBIE H3MEPUTENIbHBIE MPUOOPHI, KOMIBIOTEPHBIE
JTATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aBuxeHue. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropusi.

ITepemelienue, CKOpoCcTh (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOPEHUE MATEpUAIbHOW TOYKH, UX MPOEKUUU HA OCU CUCTEMBbl KOOPIUHAT.
CroxeHue nepeMenieHuil u CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MPSMOJUHEWHOE ABMXKeHue. ['paduku
3aBUCHUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUs, MyTH U TepeMEeIICHUs
MaTepUaAIbHOM TOYKHU OT BPEMEHH.

CBobOosHOE TIafieHne. Y CKOpeHUe CBOOOIHOTO MaiCHUsI.

KpuBonmuuenHoe nBuxkeHue. JIBUKEHUME MATEPUAIIBHOM TOYKH IO
OKPY>KHOCTH C TIOCTOSSHHOM 10 MOJYJIK CKOPOCTBbIO. YTJOBas CKOPOCTb,
JTUuHEWHas ckopocTh. Ilepron m yactora oOpamieHus. LleHTpocTpemMuTeabHOE
YCKOpEHHUE.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: CIHIAOMETD,
JBIDKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeadH.

Jlemoncmpayuu

Monens CHUCTEMBI OTCU€Ta, WJUTIOCTPALINS KMHEMaTHUYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.



[IpeoOpa3zoBaHue IBUKEHUN C UCITOJIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pEKEHHOM IIPOCTPAHCTBE.

HaGnronenue nBukeHus Tenna, OPOIIEHHOTO TOJl YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaJeHUSI.

HanpasneHnue CKOpoCTH IpU ABUAKEHUH 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydyenne HEpPAaBHOMEPHOTO JABMIKEHHS C  LEIBIO  ONpPEACICHUs
MTHOBEHHOW CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXIY NyTSAMH, MPONUIAECHHBIMU TEIOM 3a
IIOCJICIOBATEIbHBIE PAaBHbIE IIPOMEKYTKM BPEMEHHM IIPU PABHOYCKOPEHHOM
JBUKEHUU C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne NBMKEHUS IAPUKA B BI3KOM KUIKOCTH.

N3yuyenue ABMKEHUS Tena, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTensHOCTH ['aymmnesa. llepBeii  3akoH  HproToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tenma. Cuna. llpunHuun cynepno3uuuu cuil. Bropoil 3akoH
Herorona g wmarepuanbHOM TOYkKM. Tperud 3akoH Herorona s
MaTepUaIbHbIX TOYEK.

3akoH BceMHpHOro TsAroreHus. Cuia Tskectd. IlepBas kKocmuueckas
CKOPOCTb.

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

Tpenne. Buapl TpeHus (MOKOs, CKOJIbKEHUA, KadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cuia TpeHHs CKOJIbXEHUS U cuiia TpeHus nokost. Koagduunent
TpeHus. Cuia CONpOTUBIICHUS MIPU ABUKEHHUH TeJla B )KUIKOCTH UJIU Ta3e.

[ToctynaTenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCUTEJIIBHO OCH BpaiieHus. [lmedo cuibl. YcnoBus
paBHOBECUS TBEPAOTO TEJIA.

TexHuyeckre yCcTpOMCTBA W INMPAKTHYECKOE NPUMEHEHHE: MOIIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUM.

CpaBHeHHE MacC B3aUMOACHCTBYIOIIMX TEN.

Bropoii 3akoH HerotoHa.

N3mepenue cuit.



CnoxxeHue cul.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

HepecomocTs. Bec Tena npu yCKOpeHHOM MOBEME U M ICHUH.

CpaBHeHHE CUJT TPEHUS MTOKOsI, KAYEHUS U CKOJIBKCHUS.

VYcnoBus paBHOBecHs TBEPAOTO Teina. Buasl paBHOBECHS.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3yuyenue aBMxKEHUS OpyCKa 10 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJT YIIPYTOCTH, BO3HUKAIONTUX B MPYKUHE U
PE3MHOBOM 00pasiie, OT ux aedopMaiiuu.

UccnenoBanue ycmoBuil paBHOBECHsS TBEPAOrO Tejla, HWMEIOIIETO OCh
BpaIeHHUs.

Tema 3. 3akonwvl coxpaneHus 6 mexaHuxe

Nmnynbe MaTepualbHOW TOUYKH (T€jIa), CUCTEMBbl MaTepUAJIbHBIX TOYEK.

NmMnynbe cuiibl 1 U3MEHEHUE MMITYJIbCA Ted. 3aKOH COXPAaHEHUs HMMITYJIbCa.
PeakTuBHOE OBHKCHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kuneruueckass sHeprusi MaTepualbHON Touku. TeopemMa 00 M3MEHEHHH
KUHETUYECKOU SHEPTUM.

[ToreHunanbHas SHEPIHUsl. [ToTeHunanbHas SHEPIUs YOpyro
neopMUpOBaHHON TpyXUHBL. [loTeHIManbHAas SHEpPrus Tena BOJIMU3U
ITOBEPXHOCTHU 3EMJIH.

[ToTeHnmanbHbie W HEMOTEHIMAJIbHbIE  CUibl. CBs3b  pabOTHI
HENOTEHIHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CUCTEMBI TEI.
3aKOH COXpAaHEHUS MEXAHUYECKOW SHEPTHM.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE IPUMEHEHUE: BOJIOMET, KOMED,
NPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBMKCHUE.

[Tepexoa MoTEeHIIMATBHON YHEPTUHM B KHHETHYECKYIO U OOPATHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenne aOCOMOTHO HEYNPYTroro yaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasITHUKOB.

UccnenoBanne cBs3M pabOThl CUJIBI ¢ HU3MEHEHHEM MEXaHUYEeCKOU
SHEPrUHM Tejla Ha MIPUMEPE PACTKEHUS PE3UHOBOTO KIyTa.



Paznen 3. Modsekyasipaasi Gu3MKa 1 TEPMOJANHAMUKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIC TOJIO)KEHUSI MOJEKYJISPHO-KMHETUYECKOW TEOpUU U HUX
ompITHOE oOOOCHOBaHWE. bpoyHoBckoe nBmwkenue. Jubdysmus. Xapaxrep
JIBWKEHUSI W B3aMMOJECHCTBUSA 4YaCTHI[ BemecTBa. MoOAEIM CTPOECHUSA Ta3oB,
KUAKOCTEH M TBEPIBIX TE€N U OOBSICHEHUE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozeneil. Macca u pa3mepsl MoJnekyd. KonmuecTtBo BemectBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHOBecue. Temmneparypa u €€ wusMepenue. lllkana
temneparyp Llenscus.

Mopnens wuaeanbHOoro Tra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUU MIEANbHOrO ra3a. AOCOJIIOTHAS TeMIepaTrypa Kak Mepa
CpeaHEl KMHETHMYECKON SHEPruy TEIJIOBOTO IBWXKEHHUS YacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHEe MeHzaeneeBa—
Kunaneitpona. 3akon J{anberona. M30mpoieccel B U€aIbHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM  BemiecTBa. ['paduueckoe mpeacTaBleHHE  H30IMPOLIECCOB:
M30TepMa, H30X0pa, n3odapa.

TexHuyeckue yCTpOMCTBA M TNPAKTUYECKOE TNPHUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOCHME BellecTBa, Gororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 110 U Hy3UN KUIAKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO JBUKEHUS.

Mopens onbita lITepHa.

OnBbITHI, JTIOKA3bIBAIOIIINE CYILIECTBOBAHHE MEXKMOJIEKYIISIPHOTO
B3aUMOJICUCTBHUSL.

Mogens, WUTIOCTpUpYoIIas NpUpoay AaBICHUS ra3a Ha CTEHKHU COCy/a.

OnbIThl, WUIIOCTPUPYIOLIME YPAaBHEHUE COCTOSHHS HJI€abHOIO Tasa,
M30IPOLIECCHI.

Vuenuueckuii akcnepumenm, nabopamopmsie pabomol

Ornpenenenne Maccel BO31yXa B KJIACCHOW KOMHATE HA OCHOBE U3MEPEHUI
00bEMa KOMHATHI, JAaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEM.

HccnegoBanue  3aBUCUMOCTH  MEXAY  [apaMeTpaMud  COCTOSIHUS
pa3pexEHHOro rasa.
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Tema 2. Ocnosvl mepmoouHamuxu

TepmoanHaMuueckas cUucTeMa. BuyTtpennss JHEpPrus
TEPMOJIMHAMMYECKOW CHUCTeMbl M crnocoObl e€ wu3MeHenus. KoimuecTBo
TEIJIOTHl U paboTa. BHYTpeHHssi sHEprus OJHOATOMHOTO HJCAIBHOrO Tasa.
Buapl Temonepenayun: TEMIONPOBOAHOCTb, KOHBEKLIMS, U3IIyYeHUE. Y IETIbHAs
TEIUTOEMKOCTB BellecTBa. Konm4uecTBO TEMIOTHI MPU TEIIONEPEAAYE.

[lonsite 06 ammabatHoMm mpouecce. llepBbiii 3aKOH TEPMOIWHAMUKH.
[IpumeneHne mepBoOro 3aKOHa TEPMOJAMHAMUKH K m3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuki. HeoGpaTtuMocTh MpoiieccoB B MPUPO/IE.

TeruoBele  mammebl.  [IpuHOWANBL  IEWCTBUS — TEIUIOBBIX — MAIlMH.
[IpeoOpa3oBanus 3HEPrUM B TEIUIOBBIX MamnHax. KoapuuueHT mosie3HOro
neiictBust TeruioBoi mammHbl. [{ukn KapHo u ero kosdduumeHt mnonesHoro
JNEUCTBUA. DKOJIOTHYECKHE MPOOJIEMBI TEIIOAHEPTETUKH.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: JBUTATElb
BHYTPEHHETO CropaHusi, ObITOBOI XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHre BHYTpPEHHEN SHEpruu Teja MpU COBEPUICHUM palOThI: BBUIET
npoOKu U3 OYyTBUIKM IOJ JEWCTBUEM C)KAaTOrO BO3AyXa, HarpeBaHue sQupa B
JATYHHOU TPYOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHenne  BHYTpeHHEW  3Hepruu  (TeMmmeparypbl) Tela  IpHU
TerIonepeaaye.

OneIT Mo aanabaTHOMY pPaCHIMPEHUIO BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenn mapoBoil TypOWHBI, JABHUrareisi BHYTPEHHEIO CrOpaHus,
PEaKTUBHOTO JIBUTaTEsl.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenne yaenpHON TEMITOEMKOCTH.

Tema 3. Acpecammnbie cocmoanus eéeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHjaeHcalus. Mcnapenue u kunenue. AOCOMIOTHAsS
U OTHOCHUTEJbHAS BJIAXKHOCTH BO3ayxa. HacwllieHHbIN nap. Y enpHas TemioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIEPATYPbl KUTICHUS OT 1aBJICHUSI.

Teépnoe temo. Kpucrammueckune u amopdHbie Tena. AHU30TPONUS
cBOMCTB KkpucTamioB. JKuakne kpuctaiuipl. CoOBpEMEHHbIE MaTepHalbl.
[1naBneHue u KpucTau3anus. Y iejapHas Teriora miasiaeHus. Cyonumanus.

VYpaBHeHUE TEII0BOTO OajaHca.



11

TexHuyeckre ycTpOWCTBA U NMPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP U
MICUXPOMETP, KAJTOPUMETP, TEXHOJIOTHUH TTOJTYUYEHUSI COBPEMEHHBIX MaTEPHUAIOB,
B TOM UYMCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTAPOB.

Kunenue npu noHMKEHHOM JaBJICHUHU.

CnocoObl U3MEpEeHUs BIAXKHOCTH.

HaGnronenue HarpeBaHust v IJIaBJICHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpanust KpUCTaIOB.

Yuenuuecxuii sxcnepumenm, nabopamopHwvie pabomoi

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DneKkTpu3anus Tela. JJIEKTpUUeCcKUi 3apsa. J(Ba BHAA 3JIEKTPUYECKHUX
3apsinoB. [IpOBOHUKY, NUAJIEKTPUKA U MOIYNPOBOJHUKHU. 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsia.

Bzaumopeiicteue 3apsgoB. 3akoH Kymnona. ToudeyHbId 3EKTpUUECKHI
3apsaa. Dnekrpudeckoe nose. Hanpspk€HHOCTB anekTpudeckoro nois. [IpuHoun
CyHEepIIO3ULIAN ANEKTPUYECKUX TIOJIEH. JIunuun HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO TOJIS.

Pabora cun oamekrpocrarmueckoro moss.  Ilorenmuan.  PasHocTh
NOTEHUUANOB. [IpOBOAHMKM W JUANEKTPUKU B DIIEKTPOCTATHUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konpgencarop. DIIEKTPOEMKOCTD TIOCKOTO
KOHJEHCATOpA. JHEPrus 3apssKEHHOTO0 KOHJIEHCATOpa.

TexHuyeckre ycTpOWCTBA M TNPAKTUYECKOE NPUMEHEHHME: DJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJIEKTPONPUOOPOB,
KOHJICHCATOP, KOMMPOBAJIbHBIN amnliapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO Y MPUHIKII IEUCTBUS SJIEKTPOMETPA.

BzaumopencTBre Ha3JIEKTPU30BAHHBIX TEJL.

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TE.

[TpoBOAHUKM B 3JIEKTPOCTATUUECKOM MOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.
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3aBUCUMOCTh JJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAIN
IJIACTUH, PACCTOSHUSA MEXKIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3MepeHne 35eKTpOoEMKOCTH KOHIEHCATOpa.

Tema 2. Illocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJEKTPUYECKUM TOK. YCJOBHUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [TocTosTHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji1s ydacTKa LETH.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YEIBbHOE CONPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAaHHOE COCIMHEHNUE IIPOBOJHUKOB.

PaGora osnexktpuyeckoro Toka. 3akoH Jhxoynsa—Jlenna. MoiHOCTh
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJABUKYIAsl CUJIA U BHYTPEHHEE COMPOTUBIICHHE UCTOYHHUKA TOKA.
3akoH Oma 11 TOJHOM (3aMKHYTOW) »3iekTpuueckol nenu. Koportkoe
3aMBIKaHHUE.

DJIEKTpOHHAas  MPOBOJUMOCTh  TBEPABIX  METAIOB.  3aBUCHUMOCTh
CONIPOTHUBJIEHUSI METAILIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOAUMOCTD.

DIIEKTPUYECKUN TOK B BakyyMe. CBOKCTBA AJIEKTPOHHBIX ITYYKOB.

[MonmynmpoBonuuku.  CoOcTBeHHass W NpPUMECHas  MPOBOJAUMOCTD
MOJynpoBOHUKOB. CBoiicTBa p—N-niepexonaa. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKHI TOK B PpacTBOpax M  paciulaBax dJIEKTPOJIUTOB.
DIIEKTPOJIUTAYECKAS JUCCOUUALNS. DIEKTPOIIU3.

DIIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Liazma.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETD,
BOJITMETP, PEOCTaT, UCTOYHUKH TOKa, DJEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEINIbHBIE TMPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BaKyyMHBII
MO0, TEPMUCTOPbI U (POTOPE3UCTOPHI, TMOJYNPOBOAHUKOBBIA  JTUOJ,
rajbBaHHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIPSIKECHUS.

3aBUCHUMOCTh COMPOTUBIICHUS! HUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IX MTOTIEPEYHOTO CEYEHUS U MaTepuaa.

CmemaHHOE COeIMHEHUE ITPOBOAHUKOB.
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IIpsamoe wu3mepeHue sneKkTpoABHKyHled cuibl. KopoTkoe 3aMblKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COPOTHUBIICHUSI METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

NckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AUOA.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3yueHne cMemaHHOr0 COEIMHEHNS PE3UCTOPOB.

N3mepenne 3IeKTpOABIKYILIEH CHUIIbl HICTOYHUKA TOKA U €r0 BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmronenue anexTpomsa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 kiacce oCyIECTBISIETCS €
Y4ETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MAaTeMaTHKH,
OMOJIOTUH, XUMUH, Treorpaduy U TEXHOJIOTUH.

Meowxcnpeomemnvie nonsmusi, CBSI3aHHBIE C U3YYEHHEM METOJ0B HAy4YHOIO
NO3HAHMS: SIBJICHUE, HAY4YHbIN (DaKT, Tunoresa, puznyeckas BEIMYMHA, 3aKOH,
Teopusi, HAOII0ACHHUE, SIKCIIEPUMEHT, MOJEJINPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: penieHHEe CHCTEMbl YpaBHEHUM, JHMHEWHas QyHKIUA,
napabojya, rumepbona, HMX TrpauUKM U CBOMCTBA, TPUTOHOMETPUUYECKUE
GyHKUINU: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIAECTBO, BEKTOPBI M X MPOEKIIMH HA OCH KOOPAMHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexaHuyeckoe IBWKEHUE B JKMBOW mpupozae, auddysus,
OCMOC, TEIJOOOMEH »UBBIX OpPraHU3MOB (BHUJbI TEILIONEpPEeNayH, TEII0BOE
paBHOBECHE), DJIEKTPUUECKUE SBJICHUS B )KUBOW IPUPO/IE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ,
MOJIb BEILIECTBA, MOJSpHAas Macca, TEIJIOBbIE CBOMCTBAa TBEPIBIX Tel,
KUJAKOCTEH M Tra3oB, DJIEKTPUUYECKHE CBOMCTBA METAJIOB, JIEKTPOIUTHYECKAs
JUCCOLIMAIINS, TaJbBAHUKA.

T'eoepaghus: BnaxxHOCTh BO3AyXa, BETPHI, 0ApOMETp, TEPMOMETP.

Texnonozus: npeoOpa3zoBaHUe IBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB,
Y4€T TPEHUS B TEXHUKE, MOJAIIWITHUKH, HCIOJIb30BAHHE 3aKOHA COXPaHEHUS
UMITyJIbCa B TE€XHUKE (pakeTa, BOJOMET M JPYrHE), JBUTATENb BHYTPEHHETO
cropanusi, napoBasi TypOuHa, OBITOBOM XOJOJIWUJIBHUK, KOHIMIIMOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTepUalioB, B TOM YHCIE
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HAaHOMATEPUAIIOB, W  HAHOTEXHOJOTHM,  JJIEKTPOCTATUYECKAS  3alIUTa,
3a3€MJICHUE 3IIEKTPOTIPUOOPOB, KCEPOKC, CTPYWHBIN IIPUHTED,
AJIEKTpOHArpeBaTeNIbHblE  MPUOOPBI,  DJIEKTPOOCBETUTENBHBIE  IPUOOPHI,
raJlbBaHUKA.

11 KITACC

Paznesn 4. JinekTpoanHamMuka

Tema 3. Macnummnoe noe. In1eKmpoMazHUMHAA UHOYKUUSA

IloctositHHBIE MarHuThl. B3auMoOAEHCTBHE IOCTOSHHBIX MarHUTOB.
MarautHoe mone. BekTtop MarHuTHOM HMHAYKUMH. [IpuHUMN cynepno3uiuu
MarHUTHBIX MOJie. JIMHMU MarHUTHOM MHAYKIMU. KapTuHa TUHUN MarHUTHOU
WHIYKIIMH T0JII HOCTOSTHHBIX MarHUTOB.

MarauTHOe TMOJi€ MPOBOJHHMKA C TOKOM. KapThHa NIMHWUNA HHAYKIHHA
MAarHUTHOTO TOJSl JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHMKA, KaTymku ¢ TokoM. Omnbeir Opcrega. BzaummopneictBue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHnia, e€ MOIyiabp M HampabiieHuE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJHOPOHOM MarHUTHOM MoJjie. PaGoTa cuinsl Jlopena.

SIBneHHE DNEKTPOMAarHWUTHOM MHAYKIHMH. [IOTOK BEKTOpa MarHWTHOU
MHAYKIAU. OJNEKTPOJBUAKYIIAs CWJIAa WHAYKUUAH. 3aKOH S3JICKTPOMAarHUTHOMN
nHaykuuu Papanes.

BuxpeBoe anexktpuueckoe mosie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MIPOBOJHUKE, IBUKYILIEMCS TTOCTYNATEILHO B OJHOPOJHOM MAarHUTHOM ITOJIE.

[Ipasuo Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAMOWMHAYKIUHM. OJEKTPOABKIKYIIAs CHJa
CaMOMHYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckre yCTpONCTBA M MPAKTUUECKOE IMPUMEHEHUE: TOCTOSHHBIC
MAarHUTHI, AJIEKTPOMATHUTHI, BJIEKTPOJBUTATENb, YCKOPHUTEIH >SJIEMEHTapHBIX
YacCTUll, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.
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JIvHUYM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JencrBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBlIeHUE PIEKTPOMArHUTHON MHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTh  BJEKTPOABIKYIIEH CHJIBI HMHAYKIUA OT CKOPOCTH
W3MEHEHMS MarHUTHOI'O MOTOKA.

SIBiIeHME CAaMOMHYKIIUU.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3ydeHrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue n1ercTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JICKTPOMAarHUTHOW MHIYKIIHUH.

Pa3znes 5. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1€0AHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHMYECKHE KoJeOaHUS.
I"apmonnueckue konedanus. Ilepuon, yactora, aMIIMTy1a U ¢gasza KojJeOaHUM.
[IpyXuHHBIN MAasiITHHUK. MaremaTuueckuii MAasITHHUK. YpaBHeHHnE
rapMoHUYeCcKuX KojeOanui. IlpeBpalieHue SHEPruu MOpU TAPMOHUYECKUX
KOJICOaHMSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATBbHOM KOJEOATeITbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHHMYECKUMHU H
ANEKTPOMArHUTHEIMU KoneOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPIruu B HUJICaIbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienne o0  3aTyxawIuUxXx  KojieOaHWsX.  BBIHYXKIEHHbIC
MEXaHWuecKrue KojiebaHus. Pe3oHaHc. BBIHYXIEHHbBIE JJIEKTPOMArHUTHBIE
KoJIeOaHuUsl.

[Tepemennsbiii Tok. CHHYCOWIANBbHBIA TIEPEMEHHBIH TOK. MOIIHOCTh
NEPEMEHHOT0 TOKa. AMIUIUTYJHOE U JCHCTBYIOIIEE 3HAYECHHE CHJIbI TOKA H
HaIpsHKEHUSL.

Tpanchopmarop. [TpousBoacTgo, nepegaya noTpebJieHne
AJEKTPUUYECKON  DHEPruM. DKOJOTMUECKHWE PHUCKH TIPpU  IPOU3BOJICTBE
anekTpodHeprun. KynbTypa UCMIONB30BaHUS AJIEKTPOIHEPTUHM B TTOBCEIHEBHOM
KU3ZHHU.
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TexHuyeckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: DIEKTPUYECKUI
3BOHOK, T'€HEPATOP NMEPEMEHHOTO TOKA, JUHUU JJIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHON CUCTEMBbI (TPYKUHHBIN WM
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxaromux KojieOaHUM.

HccnenoBanne CBOWCTB BIHYXKICHHBIX KOJIeOaHUH.

Ha6nronenue pe3onanca.

CBOOOHBIE AEKTPOMArHUTHBIEC KOJIEOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc npu mocCiIeOBaTEIbHOM COEIMHEHMHM PE3UCTOpA, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii skcnepumenm, nabopamopusie pabonmol

HccnegoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJi€OaHUI rpy3a Ha HUTH
OT JIJIMHBI HUTU U MACCHI TPy3a.

HccnenoBannue MepeMEHHOrO0 TOKAa B LENM K3 IOCIEL0BATEIBHO
COECIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBLE 60JIHbL

Mexanuueckrue BOJHBI, yclioBus pacnpoctpaHenus. [lepuon. Ckopocthb
pacrpoCcTpaHeHus W JJMHA BOJIHBL. [lomepedHble W TPONOIBHBIE BOJIHBI.
WNuTtepdepenius u auppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3BYyKa. ' poMKoOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHSI H3JIYYEHHS SIECKTPOMATHUTHBIX
BOJIH. B3anmHas opuentauns BekTopoB E, B, V B 31eKTpOMarHuTHON BOJIHE.
CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HUE, MPEIOMIICHUE, TOJISIpU3alus,
mugpakuus, uareppepeHus. CKoOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [[puMeHEeHNE 3IIEKTPOMArHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLMIIBI paIMOCBA3U U TENEBUACHUSA. Paqnookaus.

DIEeKTPOMAarHMTHOE 3arpsi3HEHUE OKPYKAKOIIEH CpEe/Ibl.

TexHnuecKkre yCTpOMCTBA M NMPAKTHYECKOE NMPUMEHEHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE U MEIULIMHE, pajap,
paguonpuEéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu
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OObpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEYHBIX U MPOIOJIbHBIX BOJIH.

Koneburomieecs Teo Kak HCTOYHUK 3BYKa.

Hab6nronenue otpaxkeHus: U NpeoOMIICHUS] MEXaHHUYECKUX BOJIH.

Hab6nronenue natepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYIOU H
4acTOTOU KoseOaHuil.

HccnenoBanne  CBOWCTB ~ JJIGKTPOMArHUTHBIX ~ BOJIH:  OTpa)K€HUE,
npesioMIIeHUE, TOJSIpU3anus, TUPPaKIys, UHTEpPepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. I[IpsAMONMHENHOE paclpOCTpPaHEHHE CBETa B
OTHOPOJHOM cpene. JIyd cBera. ToOUEUHBII HCTOYHUK CBETA.

OTtpaxxenue cBeta. 3akOHbI oTpaxeHus cBera. [locTpoenue nuzoOpakeHui
B IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN
nokasatelnb npenomiienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yroa
IIOJIHOTO BHYTPEHHETO OTPAKCHMUS.

Hucnepcus cseta. CroxHbIi cocTaB Oesoro cBera. LBerT.

Cobuparoue M pacceuBaromue JUH3bl. ToHkas nuH3a. DOKycHOE
paccTosiHue U ONTHUYEcKas cujla TOHKOM JMH3bL. [locTpoeHne m3oOpaxeHuil B
coOMparolMx MW pacceuBalomMX JuH3aX. DopMmyra TOHKOH  JIMH3BIL.
VBennuenue, JjaBaeMoe JUH30M.

[Ipenensl NpUMEHUMOCTH TEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. Matepdepenuus cera. KorepeHTHbIE HCTOYHUKH.
VYcnoBuss HaOMIOACHMST MAaKCHMyMOB M MHUHUMYMOB B MHTEP(pEPEHLUOHHON
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIaBHBIX MAaKCMMyMOB TpU MaJ€HHUH MOHOXPOMATHYECKOrO0 CBE€Ta Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tongapu3zanus ceera.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doroanmnapaT, TPOEKUHMOHHBIN armapar, MUKPOCKOM, TEJIECKON, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOEe pacnpocTpaHEHUE, OTPaKEHUE M MPETOMIICHHE CBETA.
OnTuyeckue npudOpHI.



18

[TorHOE BHYTpEeHHEE OTpakeHre. Moelb CBETOBO/IA.
HccnenoBanue CBOMCTB M300paKEHUI B JTMH3AX.
Moienr MUKpOCKOTIa, TEIECKOTIA.

Habmronenue natepdepeHnu cBera.

Habmronenune nudpakiuu ceera.

HaGmoenue nucnepcun cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO IPU3MBI.
[TomydyeHue cnekTpa ¢ mMOMOIIBbI0 JUGPAKIIUOHHON PEIIETKH.
Ha6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol
N3mepenne nmokazatens NpeOMIICHHS CTEKIIA.
HccnenoBanue cBOMCTB M300paXkeHU B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3znes 6. OCHOBBI CIeUAJIBLHONM TEOPUU OTHOCHUTEJIbHOCTH

I'paHnnBbl  NDPUMEHUMMOCTH  KJIAacCHMYECKOW  MexaHukHu. [locTrynartsl
CHELMAIbHON TEOPUH OTHOCHUTEJIBHOCTU: WHBAPUAHTHOCTh MOJIYJII CKOPOCTH
CBETA B BaKyyMe€, IPUHIIUI OTHOCUTENBHOCTH DUHILITENHA.

OTHOCHUTENIBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIUICHHE  BPEMEHU U
COKpAILECHUE JITNHBI.

DOHeprus ¥ UMIYJIbC PEJSITUBUCTCKON YaCTHLIBI.

CBs3p Maccel € DSHEPrUE€d W HMITYJIbCOM PEISATUBUCTCKOM YaCTHULBI.
DHeprust moKosl.

Paznen 7. KBantoBas pusuka

Tema 1. Dnemenmuvt K6aHMOBOU ONMUKU

®otonbl. ®opmyna I[lnanka cBs3u sHepruu (PoTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIsC HOTOHA.

OtkpeiTie u ucciaenoanue (oroadpdekra. Onbitel A. I'. Cronerosa.
3akonbl GoToddhdekra. YpaBHenue DiiHiuTeriHa g ¢potoddpdexra. «Kpachas
rpa"una» ¢porodddexra.

JlaBnenne ceera. OnbiThl I1. H. JIeGenera.

XHUMHUYECKOE JICVCTBUE CBETA.

Texnnueckue yCTpoOWCTBa W MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, coTHeUHast 6aTapes, CBETOAHO/I.

Jlemoncmpayuu
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®otor(h(PexT Ha YyCTAaHOBKE C IIMHKOBOW IJIACTUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO PoTOdPPeKTa.

CBeToano.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgenb aroma Tomcona. OnbiTel Pesepdopna mo paccessHuIo o -4acTHIL.
[lmanerapuas monens aroma. Ilocrynmarel bopa. M3nydyenne m moriomeHue
(OTOHOB MpHU TEpexoJe aToMa C OJHOTO YPOBHS SHEPruU Ha JIpyroi. Bujsl
cnekTpoB. CHIEKTp ypOBHEW 3HEPTUH aTOMa BOJAOPO/IA.

BonnoBbeie cBoiictBa uactull. Bomubl ne bpoins. KopmyckynsipHo-
BOJIHOBOM JyaJIu3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

TexHuyeckne ycTponcTBa M MPAKTUYECKOE MPUMEHEHUE: CIIEKTPaIbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mogpens onbita Pezepdopra.

Omnpenenenre JUIMHBI BOJIHBI J1a3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue nuHeRyaToro crekrpa.

Tema 3. Amomnoe a0po

DKCNEepUMEHTBI, TOKa3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKphITHE
paanoaktuBHOCTH. OmnbiTel  Pe3depdopna mo  ompeaeneHur0  cocTaBa
paanoakTuBHOTO wu3MydeHus. CBoicTBa anbda-, Oera-, ramMmma-u3IydyeHHUS.
Binsinue pagnoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA W HelTpoHa. HykinonHast Mmojens sipa [elizenoepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnaa. DJIEKTpPOHHBIH W TO3UTPOHHBIA Oera-pacman. ['amma-
n3JIy4yeHne. 3aKOH paJIuOaKTUBHOIO pacIaja.

DHeprus CBsA3M HYKJIOHOB B siipe. SAnepHbie cuibl. JledexT maccsl siapa.

SnepHble peakunu. Jlenenue u CUHTE3 sI€Ep.

Anepnsiii peaktop. TepMosimepHbiii cuaTe3. [Ipo0iaeMbl U MEPCICKTUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI SJIEPHON SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTtonabl HaOJIIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YACTHIL.
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dyHIaMEeHTaIbHBIE B3aWMOJIEHCTBUsI. EMWHCTBO (DU3MYEcKoil KapTHUHBI
MHUpa.

TexHudeckrue yCTPONUCTBA M IPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, syiepHbIi peakTop, aToMHas bomoa.

Jlemoncmpayuu

CY€TYMK MOHUBUPYIOLINUX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

HccnenoBanue TpEeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIMKH

Ortanel pa3BUTHS acTpOHOMMH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HaYEHUE aCTPOHOMMUH.

Bup 3Bé3nnoro Heba. Co3Be3ausi, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cucrtema.

Connue. ConneyHass akTUBHOCTh. McTtounuk sHeprun CoJyiHIIA U 3BE3.
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CIEKTpaldbHBINA Kacc —
CBETHUMOCTB». 3BE3/IbI TJIABHOM MOCJIEN0BATEIHLHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTB» JIJISI 3BE3]] TJIABHOM MOCJIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHHE
3BE3/1. COBpEMEHHBIC MPEJICTABICHUSI O MTPOUCXOXKIECHUU U 3BoJtoIMK CoJiHIIa
U 3BE3]1. DTambl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenune CosHIA B
lNanaktuke. Tumnbl ramaktuk. Pagmoranaktuku u KBazapbel. UEpHBIE IBIPHI B
A/Ipax TaJIaKTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazGeranue
ranakTuk. Teopust bonbimoro B3psiBa. PenmkroBoe nsnyyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6nronenus HEBOOPYKEHHBIM rJ1a3oM c UCIIOJIb30BaHUEM
KOMITBIOTEPHBIX ~TPUIIOKCHUN 1T OTPEJEICHUS TIOJOKECHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHbBIE cO3Be31usi CeBEpHOTO MOMyIIaApUs U
SIPKUE 3BE3/IBL.

Haobmonenus B teneckon Jlynsl, muianet, Mieunoro I1ytu.

O0o0maromniee MOBTOPEHUE
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Ponr Qusukm u acTpoHOMHUM B DKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3THYECKOW cdepax NeATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
GU3MKK W acCTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MUpa, pOJib
¢dusnueckoil Teopur B GOPMUPOBAHUU TPEJICTABICHUN O (HU3MUECKON KapTHUHE
MHUpa, MECTO (PU3NYECKOM KapTUHBI MHUpa B O0OIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MIPEACTABICHUN O IPUPOJIE.

MeknpeaMeTHbIE CBSI3H

Nzydenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocyIecTBisieTcs ¢
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBS3€M C Kypcamyu MaTE€MaTUKH,
OMONIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Meoswxcnpeomemuvie nonsimusi, CBSI3aHHBIE ¢ U3YYEHHEM METOI0B HAyYHOIO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUIOTE3a, PU3NUECKash BEIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pemIEHHE CHCTEMBl YPAaBHEHUN, TPUTOHOMETPHUYECKHUE
byHKIUU: CUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€E
TPUTOHOMETPUUECKOE TOXKIECCTBO, BEKTOPHI U UX MPOCKIIUU HA OCH KOOPJUHAT,
CJIO)KEHHUE BEKTOPOB, NPOU3BOJIHBIC AJIEMEHTAPHBIX (PYHKIUN, MPU3HAKH
noI00MsT TPEYTOJIbHUKOB, ONpeeNieHHne IUIONMAn IUIOCKUX (Guryp u oobnéma
TelL.

buonocus: »nekrpuyeckue SIBICHUS B JKUBOW MPHUPOJE, KoJeOaTeIbHbIE
JIBWKEHUSI B JKMBOM NIPUPOJE, OINTHYECKHE SIBJICHHUS B JKUBOW IPHUPOJE,
JNEUCTBUE paIMAllUM HA KUBBIC OPTaHU3MBbI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAS CTPYKTypa
TBEPIBIX TEJA, MEXaHU3Mbl OO0pa30BaHUsl KPUCTAUIMYECKOM  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

l'eocpagusa: wmarHUTHBIE TOJIOCa 3€MIIM, 3aJ€KH MAarHUTHBIX PV,
doTochEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3AHNE 3EMIICTPSICCHHIA.

Texnonoeus: nVMHUW DIIEKTPOINEpENad, TE€HEPATOpP IEPEMEHHOIO TOKa,
3JIEKTPOJIBUTATEIb, MHAYKIIMOHHAA ME€Yb, pajap, paaAuoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-neub, NpOeKIMOHHBIN anmnapaT, BOJOKOHHAsI ONTHKA,
COJIHEYHas Oarapes.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «DPu3nMKa» Ha YPOBHE CPEIHETO OOIIEro
obpazoBaHusi  (0a30BBIH  YpPOBEHb) JIOKHO OOECHEYUTh  JTOCTHIKECHUE
CIIEIYIONIUX JIMYHOCTHBIX, METAMMPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNIbTaTOB.

JIMYHOCTHBIE PE3YJIBbTATDBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUs YyuyeOHoro mpeamera «Du3uka»
JNOJDKHBI ~ OTpa)kaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOILIMX TPaJWLMOHHBIM ILIEHHOCTSIM POCCHUHCKOro OOIIecTBa,
pacliMpeHre JKU3HEHHOIO OIbITa U OIbITa JEATEJIBHOCTH B IIPOLECCe
peanu3anuy OCHOBHBIX HAIIPABJIICHUN BOCIUTATEIBHOU JEATEIBHOCTH, B TOM
YHUCJIE B YACTHU:

1) rpa:KaaHCKOr0 BOCIIUTAHMSA:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJ€HAa POCCUICKOI0 00IECTBa;

OPUHATHE TPAJULIUOHHBIX OOIIEYEIOBEYECKHMX T'YMaHUCTHUYECKHX U
JNEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B UHTEPECAX TPAKIAHCKOTO
o011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3allny;

YMEHHE  B3aMMOJCHCTBOBATH C  COUMAIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUHM C UX (DYHKLIMSIMU U HA3HAYCHUEM;

TOTOBHOCTh K TYMAHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) MATPHOTHYECKOTO BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPakIaHCKOH WUJICHTUYHOCTH,
MIaTpUOTU3MA;

LEHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHMBOJAM, JTOCTHUKECHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;
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CIIOCOOHOCTH OILIEHMBATH CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAITLHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHUCJIC B
JEeSTEIIEHOCTH YUYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIJa B TIOCTPOSHUE YCTOMYNBOTO OYayIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHUSA:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIOYAs OCTETUKY HAyIHOTO
TBOPYECTBA, MPUCYIIETO (HU3UIESCKON HAYKE;

5) Tpy10BOr0 BOCIIMTAHUS:

UHTEpEC K pa3inyHbIM cepam mpohecCHOHATBHONW ACSITEIbHOCTH, B TOM
quClie CBS3aHHBIM C (PU3UKON W TEXHHUKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BeIOOp Oynymieil mpodeccuy W peann3oBbIBATh COOCTBEHHBIC JKH3HEHHBIC
TUTaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa30BaHUIO M CamMOOOpa30BaHUIO B
00sacTi (PM3HUKHU HA TPOTSKEHUU BCEU KU3HH;

6) IK0JIOrHYeCKOro BOCTIMTAHUS

C(OPMHUPOBAHHOCTD AKOJIOTUYECKON KYJIBTYPHI, OCO3HAHHE TII00ATHHOTO
XapakTepa dKOJOTHYECKHX IpoleM;

IUIAHUPOBAaHUE W OCYIIECTBJIICHUE JICHCTBUM B OKpYXarolled cpene Ha
OCHOBE 3HAHUS IIeJIei YCTOHYHMBOTO Pa3BUTHS YEIOBEUYECTBA;

pacuMpeHne OIbITa ACATEeIbHOCTH KOJOTHYECKOW HalpaBICHHOCTH Ha
OCHOBE UMEIOITUXCS 3HAaHUM 110 (QU3UKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

C(OPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS PU3UUECKON HAYKH,

OCO3HAaHHME IEHHOCTH HAYyYHOW JESITeITbHOCTH, TOTOBHOCTh B IIPOIIECCE
U3ydeHUs: (U3MKM  OCYHIECTBISITH MPOSKTHYI0O U HCCIEIOBATEIbCKYIO
AesITeTbHOCTh MHANBHUYaJIbHO U B TPYTIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble 1ornyeckue 1eicTBUA:
CaMOCTOSITENIbHO  (OPMYJIUPOBaTh M aKTyaJU3UpOBaTh MpodIemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENU AESITEIbHOCTH, 3a1aBaTh IapaMETpbl U KPUTEPUU HX
JNOCTUKEHUS,
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BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYMS B PacCMATPUBAEMBIX
(U3UYECKUX SBJICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIu3a UMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaTIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIESITEIIBHOCTh, OIICHUBATb COOTBETCTBUE
PE3yNbTATOB LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUI J1€ITEIbHOCTH;

KOOPJIMHUPOBAaTh M BBIMOJTHATH pPabOTy B  YCJIOBHSX peajbHOTO,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO,ICHCTBHSI;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciieqoBareLCKHe 1eCTBUSA.

BJIQICTh HAYYHON TEPMUHOJIOTHEH, KIIOYEBBIMU MOHSATUSIMU U METOJaMHU
(bu3nUecKoil HayKu;

BJIQJ€Th  HAaBBIKAMM  Y4€OHO-UCCIIEIOBATEIHLCKOM M IMPOEKTHOM
NEATeIbHOCTY B 00IacTM  (DU3UKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ~ TIOMCKY  METOJIOB  pelleHusl 3agad  (U3UYECKOro
coJiep KaHusl, IPUMEHEHHUIO PA3IUIHBIX METOIOB TTO3HAHUS;

BJIQJCTh BHUJAMH JEATEILHOCTH [0 TMOJYyYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIpETaliy, MpeoOpPa3OoBaHUI0 W TMPUMEHEHUIO B PA3UYHBIX Y4E€OHBIX
CUTYaIIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YY€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBIISITh TPUYMHHO-CIICJICTBEHHBIE CBSI3U M aKTyaJlU3UpOBaTh 3ajauy,
BBIJIBUTATh THUIIOTE3y €€ PEIICHUS, HAaXOIUTh apTyMEHTHI IS JOKa3aTelIbCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh apaMeTPhbl K KPUTEPUHU PEIIICHHUS,

aHAJIM3UPOBaTh TIOJYYCHHBIE B XOJIC PEIICHHs 3aJa4ydl pPe3yJIbTaThl,
KPUTUYECKH OIICHWBATh WX JOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX yCIIOBUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJa4yl B 00pa30BaTEIHHOMU
NeSTeILHOCTH, B TOM YHCIIE TIPU U3yUYeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT,

YMETh TIEPEHOCHUTh 3HAHHWS MO (U3MKE B TPAKTUYECKYIO 00J1acTh
KU3HEICATCIILHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJIEH, PEJIaraTh OpUTrHHAIBHBIC TTOAXObI U PEIICHNUS,

CTaBUTH MPOOJEMBI U 33/1a4UH, JOMYCKAIOIINE albTEPHATUBHBIC PEIICHUSI.

Pabora c undopmanueii:

BJIQJICTh HaBBIKAMH TOJIy4YeHUs WHPOpMAnuyd (PU3NIECKOTO COACpIKAHUS

U3 UCTOYHHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIIEHO OCYIIECTBIIATh MTOUCK, aHAJIN3,
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CUCTEeMAaTHU3alMI0 U MUHTEPHPETAUI0 HHPOPMAIMK PA3IUYHBIX BUJIOB U (POpM
Mpe/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIUH;

UCIIONIb30BaTh CpPeACTBa HWHGOPMAIMOHHBIX U  KOMMYHHUKAITMOHHBIX
TEXHOJIOTHM B pEIICHMM  KOTHUTHUBHBIX, = KOMMYHHKATHBHBIX U
OpTraHU3aIMOHHBIX 3a7]a4 C COOJIIOJICHHEM TpeOOBaHUN IPTOHOMUKHU, TEXHUKU
0€30MMacHOCTH, TUTHEHBI, PEeCypcocOepeKeHusl, MPABOBBIX M ITHUYECKUX HOPM,
HOPM HH(POPMAITMOHHOM 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPKaHMUS B Pa3iMuHBIX (opMaTax C
yuy€ToM Ha3HaueHuss uWHPOpMAIMM U LEJIeBOM ayauTOpuUd, BbIOUpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyAIU3ALUH.

KomMmyHuKaTHBHBIE YHHMBEPCAJIbHbIC y4eOHbIE 1eHCTBUS:

OCYIIECTBJISATh OOIIeHHEe Ha Ypokax (U3MKA U BO BHEYPOUYHOMU
NEATEIBbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOH(MJIUKTHBIX CUTyallud H CMSr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOKO TOYUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MOHMMAaTh W  HWCHOJIB30BaTh  MPEUMYIIECTBA  KOMAHAHOM W
UHANBUYaTbHON paOOThI;

BBIOMpATh TEMATUKYy U METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOKHOCTEN KaXJOTO YJI€HA KOJUIEKTUBA;

IIPUHUMATh 1€ COBMECTHOW JIESATEIbHOCTH, OPraHU30BBIBATH W
KOOPJIMHUPOBATh ACHUCTBUSA N0 €€ JNOCTHUKEHHIO: COCTaBJIATH IUIAH JICVCTBHM,
pacnpenensiaTh pojaud ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXIaTh PE3yJIbTaThbl
COBMECTHOU paboThI;

OLICHMBATh KAayeCTBO CBOETO BKJIAJa M Ka)XJOrO0 YYACTHHKAa KOMaHIbI B
001Ut pe3yabTar 1Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpejaraTb HOBBIE MPOEKTHI, OLUEHHWBATh HAECU C MO3UIMUA HOBU3HBI,
OPUTHUHAIIBHOCTH, TPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEICHUE B PA3JIUYHBIX
CUTYAaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITMATUBHBIM.

PeryasiTuBHbIE YHUBEpCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:
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CaMOCTOSITENIbHO ~ OCYILECTBJISITh  MO3HABATENbHYIO JIESITEILHOCTh B
obmact (PU3MKKM W aCTPOHOMHHM, BBIIBJIATH MPOOJEMBbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KaUECTBEHHBIX
3a/lay, TUJIaH BBINOJHEHUS MPAKTUUYECKOM paldoThl C¢ YYETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTECHUMH;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacMpsaTh paMKd ~ y4eOHOTO TIpeAMeTa Ha OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JieaTh OCO3HAHHBIM BHIOOp, apryMEHTHpPOBATh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEILIECHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoO0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSBICHUIO JIPYAUIMH B 00JacTU
(U3HKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTEeNbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIA HHTEJVICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBHI B I€SATEIbHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJQJICTh HAaBBIKAMHU IIO3HABATEIbHOM peIeKCHH KaK OCO3HAHUSA
COBEpPUIAEMBIX JECHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIbTATOB H
OCHOBaHUIA;

WCTIONB30BaTh MNpUéMbl pediiekcuu JJisi OLEHKH CUTyalluH, BbIOOpa
BEPHOT'O PEIICHHUS;

yMETh OIGHUBATh PUCKU W CBOCBPEMEHHO NMPUHUMATH PEHICHUS MO0 X
CHUKEHHUIO;

NPUHUMATh MOTHBBI M apryMEHThI JIPYTUX IPU AHAIM3E PE3yJIbTaTOB
NEeATEIIbHOCTH;

MPUHUMATh ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI W aApPryMEHTBI JIPYTUX MpPU aHAJIM3E PE3yJIbTaTOB
NEATEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JIPYTUX HA OITUOKH.

B nporuiecce nocTrkeHUsI TMYHOCTHBIX PE3YIBTATOB OCBOCHUS TPOTPaMMBbI
mo (u3uKe I YpOBHS CpEeIHEro oOIIero oOpa3oBaHUs y O0O0yYarouuxcs
COBEPIICHCTBYETCS AMOIMOHAIIbHBIN WHTEJJIEKT, MPEANO0JIararonnii
c(hOpMHUPOBAHHOCTH:
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CaMOCO3HaHUsS,  BKJIIOYAIOIIETO  CIMOCOOHOCTh  TIOHMMAaTh  CBOE
HMOILIMOHAIBHOE COCTOSHUE, BUJCTh HAMpaBlICHUS pPa3BUTUS COOCTBEHHOM
AMOIIMOHAIILHOM c(pepbl, OBITh YBEPEHHBIM B ce0e;

CaMOpETYJIMPOBAHUS, BKIIIOYAIOIIETO0 CAMOKOHTPOJb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CHOCOOHOCTh aJanTUPOBAThCS K
AMOIIMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEN MOTHBALMH, BKJIFOYAIOIIEH CTPEMIICHNE K JOCTHXKEHUIO LIEIN
U yCIexy, ONTUMU3M, HHUIIMATUBHOCTb, YMEHHE JICHCTBOBATH MCXOJS U3 CBOUX
BO3MOKHOCTECH;

SMIATHM, BKJIIOYAIOIIEH CIIOCOOHOCTh IMOHUMAaTh 3MOLMOHAJIBHOE
COCTOSIHME JPYTUX, YUUTHIBaTb €ro IMpPU OCYIIECTBICHUH OOIIECHHUS,
CIOCOOHOCTh K COYYBCTBHIO M CONIEPEKNBAHUIO;

COLIMAJbHBIX  HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTH  BBICTPanMBaTh
OTHOIICHUS C APYTUMU JIFOJbMU, 3a00TUTHCS, TIPOSBIIATH HHTEPEC U pa3periaTh
KOH(JIUKTBHI.

HNPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce mpeaMeTHble pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

JEMOHCTPUPOBATh HAa MPUMEPAX POJIb U MECTO (PU3UKU B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOM KapTHHBI MUpPA, B PA3BUTHU COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B PAKTUYECKON IEATEIIBHOCTH JIFOIEH;

YUUTBIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (PU3MUECKUX MOJEIEeH:
MaTepuaibHas TOYKa, WHEpLMaJbHas CHUCTeMa OTcuéTra, aOCOJIOTHO TBEpAOE
TEJ0, WJCAJIBHBIN a3, MOAEIN CTPOEHUS ra30B, XUAKOCTENM M TBEPABIX Tel,
TOYEUHBIN SJIEKTPUUECKUN 3aps]l IPH pelieHUuU HU3NIECKUX 3a/1a4;

pacrio3HaBath (uU3MyYecKue SIBJICHUS (MPOLECChl) U OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXAHWKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUH CTPOECHUS
BEIIECTBA W  DJJEKTPOJWHAMHMKHA: PABHOMEPHOE W  PAaBHOYCKOPEHHOE
NpsIMOJIMHEMHOE ~ JBM)KEHHE, CBOOOAHOE TAJCHHE TeJ, JBWKEHHE IO
OKPYXXKHOCTH, WHEpIMsA, B3auMojencTBue Ten, auddys3us, OpOyHOBCKOE
IBUKEHHE, CTPOEHUE JKUIKOCTEH U TBEPABIX TeJ, U3MEHEHHE 00bEMa Tel Mpu
HarpeBaHuM (OXJIAXKIEHUH), TEIJIOBOE PABHOBECHE, MCIAPEHHE, KOHIEHCALU,
IJIaBJICHUE, KPUCTAJUIM3ALHUsl, KHUIIEHHE, BIAXKHOCTh BO3/lyXa, IOBBIIICHHUE
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NABJIEHUS Ta3a IpPH €ro HArpeBaHWM B 3aKPBITOM COCYAE, CBS3b MEXIY
napamMeTpaMu COCTOSIHMS Tra3a B  H30MpOLECccaxX, JJIEKTPU3aLMs  Tel,
B3aUMOJICHCTBHE 3apsI0B;

OMKCHIBATH MEXaHUYECKOE JBUXKEHUE, UCTIONB3YSl (PU3HMUECKUE BETNUUHBI:
KOOpAWHATa, MyTh, NEPEMELIEHNUE, CKOPOCTh, YCKOPEHHE, Macca Teina, CHia,
UMITYJIbC ~ T€Ja, KHWHETHUYECKas  DJHEpPrus, IOTECHUUAJIbHAS  DHEPrus,
MeXaHu4ecKkas padoTa, MEXaHWYECKas MOIIHOCTB; MPU ONUCAHWUU IMPABUIIBHO
TPaKTOBAaTh (PU3UYECKHUI CMBICI HCIOJB3YEMBIX BEIHUYMH, UX 0003HAYCHHS U
€/IMHULIbI, HAXOAUTh (DOPMYIIBI, CBA3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIHUUHY
C APYTUMH BEJIMYUHAMU;

ONMUCBHIBATh M3YYEHHBIC TEIJIOBBIE CBOWCTBA TEI W TEIUIOBHIC SBJICHUS,
UCTOJIb3YsI (PU3MYECKUE BEIWYHMHBL JaBJIEHWE Tra3a, TeMIlepaTypa, CpEeIaHss
KHHETUYECKast SHEPIus Xa0TUYECKOTO JBUKECHUS MOJIEKYI,
CpEeIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprusi, pabotra raza, KOI(UIMEHT TMOJE3HOr0 JEUCTBUS TEIJIOBOTO
JBUTATENs; TPU ONUCAHUU MPABUWIBHO TPAKTOBATh (PU3UYECKHM CMBICI
UCIIOJIb3yeMbIX BEJIMYUH, WX O0O03HAUCHUS U EIUHUIBI, HAXOAUTH (HOPMYIIBI,
CBSI3bIBAIOIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEJIHMUMHAM;

ONMCHIBATh  W3YyYEHHBIC  JJIEKTPUYECKHE CBOMCTBAa  BELIECTBA U
AJIEKTPUYECKUE SIBJICHUS (TPOLIECCHI), HMCHOJb3Ys (PU3NUYECKHE BEIUUYMHBIL:
ANEKTPUYECKUH 3apsi, SIEKTPUUECKOE T0JIe, HAPSHKEHHOCTD TMOJIs1, HOTEHLIUAT,
Pa3HOCTh MOTEHLMAJIOB; MPU OMUCAHWU MPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICII HCIOJb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS W E€IWHULbI; YKa3bIBATh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEIMYMHY C JIPYTUMHU
BEJINYMHAMU;

aHAJIM3UPOBaTh  (U3NYECKUE TMPOLECChl U SBJICHUS, HUCIHOJb3YS
¢u3nueckrue 3aKOHbI W MPUHIUIBL: 3aKOH BcemupHoro tsroteHus, I, 11 u III
3akoHbl HbIOTOHA, 3aKOH COXpAaHEHHWS MEXAaHWYECKOW SHEPruH, 3aKOH
COXpaHEHUsl UMITYJIbCA, MPUHIUI CYNEPHNO3ULUN CUJ, IPUHIUIT PABHOMPABUS
MHEPUUAIbHBIX CHUCTEM OTCYETA, MOJEKYJISAPHO-KUHETHYECKYIO TEOPHIO
CTPOEHHUS BEUIECTBA, Fa30BbIE 3aKOHbBI, CBSI3b CPEIHEN KUHETUYECKOW SHEPIUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHON TeMIEepaTypoid, MEePBBIM 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHHMs JIEKTPUYECKOIo 3apsna, 3akoH KyioHa,
IIPU 3TOM pa3inyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOe
BBIPAKEHUE U yCIIOBUA (TpaHUILIbl, 00JIaCTH) IPUMEHUMOCTH;
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OOBSCHATh OCHOBHBIC TPUHIUIIBI JIEHCTBHUS MAIlMH, TPHOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iudaTh YCIOBHUS UX OC30MaCHOTO MCIOJIb30BAHUS
B TIOBCETHEBHOM JKU3HU;

BBITMIOJTHATH KCIICPUMEHTHI 0 HMCCIICOBAHUIO (PU3NYCCKUX SBICHUN U
IIPOIIECCOB C KCIIOJB30BAHUEM TIPSAMBIX M KOCBCHHBIX H3MEPECHUH, MPH 3TOM
dopMynupoBaTh mpoOieMy/3amady M THUIOTE3y YYeOHOrOo OJKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO OOOpPYIOBaHUS, MPOBOJIUTH OIBIT U
(bopMyIMpOBaTh BHIBOIBI;

OCYIIECTBJISTh MPSAMBbIE M KOCBEHHBIE M3MEpEHUs (PU3NYECKUX BEITUYHH,
OpU 3TOM BBIOMpATh ONTHUMAIBHBIA CHOCOO HM3MEPEHHS M UCIOJIb30BaTh
U3BECTHBIE METO/IbI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBHUCHUMOCTH MEXKAY (PU3MUECKUMHU BEJIUYUHAMU C
UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, TPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(UKCHpPOBaTh PE3yJIBTATHl TIOJYYCHHON 3aBHCHUMOCTH (DM3UYCCKUX BEIMYMH B
BHJIC TaOJIHII U TPAUKOB, ACNIaTh BEIBOABI ITO pe3yIbTaTaM UCCIICIOBAHMUS,

cobJiroaTh paBuiia 0€30MacHOTO TPyAa MPU MPOBEICHUHN HCCIEA0BaHUN
B paMKaxX y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEIOBATENbCKON U MPOEKTHOMN
NESTEIBHOCTH € WCIOJB30BAHMEM  W3MEPUTENbHBIX  YCTPOWCTB U
1abopaTOpHOTO 00OPYIOBAHUS;

pemaTrh pacu€THhIE 3aJayd C SBHO 3aJaHHOW (PU3UYECKONW MOJIEINbIO,
UCIIONB3ysl (M3MYECKUE 3aKOHBI W TPHWHIIMIBI, HA OCHOBE aHAM3a YCJIOBHS
3a/1a4yd BBHIOMPATh (PU3MYECKYI0 MOJCINb, BBIACIATh (DH3NUYECKHE BEIMYMHBI U
dbopMyBl, HEOOXOIUMBIE IS €€ peIICHUs, TPOBOAUTL PACUETHl M OIICHUBATH
PEaTbHOCTh MOTYYSHHOTO 3HaYEHUS (PU3UICCKON BEITMUNHEI;

pemarhb KaueCTBEHHbIE 3a/1auu: BBICTPAUBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO 1IETIOYKY PACCYXKIEHUN C OMOPON HAa M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH ¥ (PU3UUYECKUE SIBJICHHUS;

WCIIONIB30BaTh  TMPH  PEIMIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
nHOOpPMAITMOHHBIC  TEXHOJIOTMH  JJI1  TIOMCKa,  CTPYKTYpHUPOBaHWUS,
WHTEPHpPETallM W  TPEACTABICHUS YYeOHOH W HAYYHO-TIOMYJISIPHOMN
uHpOpMAIIMK, TIOJIYYCHHOW W3 Pa3IMYHBIX HMCTOYHUKOB, KPHUTHUCCKH
aHAJIM3UPOBATh MOJydYaeMyto HHPOPMAIIUIO;

MPUBOJANTH TPUMEPHl BKJIAJa POCCUMCKUX € 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOIIECCOB OKPYXKAIOIIETO MUPA, B
Pa3BUTHE TEXHUKH M TEXHOJIOTHIA,
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MCIIOJIh30BATh TEOPETUUECKUE 3HAHUS TI0 (DU3UKE B TTOBCEAHEBHOM KU3HU
g obecrmeueHus: 0€30MacHOCTH TpuU  oOpamieHHMH C mOpudbopamMu U
TEXHUYECKUMHU YCTPONCTBAMHU, JIJISI COXPAHEHHUS 3JI0POBBS M COOJIIOACHUS HOPM
AKOJIOTMYECKOTO MTOBEICHUS B OKPYXKAIOIIIEH cpeie;

paboTaTh B TpymIe C BBIMOJHEHUEM PA3JIUYHBIX COLMAIBHBIX POJICH,
IJIAaHUPOBATh PabOTy TPYINBI, PallMOHATIBLHO pPACHpeac/siTh OOS3aHHOCTH H
IJIAHUPOBATh JCATEIBHOCTh B  HECTAHAAPTHBIX CUTYyalUsIX, aJeKBAaTHO
OIICHWBATh BKJaJ KaXJIOTO W3 YYaCTHUKOB TPYNIbl B  peIIcHUE
paccMaTpuBaeMOn MPOOJIEMBI.

K xonmy oOyuenuss B 11 kiacce npeaMeTHbIC pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATH HA MPUMEPAX POJb U MECTO (PU3UKU B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKON AEATEIBHOCTHU JIFOAEH, LIEJIOCTHOCTh U €UHCTBO
(u3HUecKoil KapTUHBI MUPA;

VYUTHIBATh TPAHWIBI TPUMCHEHHUS HM3YyYCHHBIX (DH3NYECKUX MOIEIICH:
TOYEUYHBIN DJICKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI HMCTOYHUK CBETa,
sliepHasi MOJEJIb aTOMa, HYKJIOHHAs MOJeJb aTOMHOTO Sipa MpU PEUICHUU
bu3nuecKkux 3aaay;

pacno3HaBath (U3UUECKUE SBJICHUS (MPOIECChI) WU OOBACHATH MX Ha
OCHOBE 3aKOHOB DJJICKTPOJMHAMHKHA W KBAaHTOBOW (U3HMKHU: DJIEKTpUUYCCKAs
MIPOBOJIMMOCTbH, TEIJIOBOE, CBETOBOE, XUMUUIECKOE, MAarHUTHOE JICHCTBUS TOKA,
B3aMMOJICCTBHEC  MAarHWTOB, DJJICKTPOMATrHUTHAs  WHAYKIHS, JICHCTBHEC
MarHuTHOTO TIOJ1 HAa TPOBOJHUK C TOKOM W JABWXKYIIUHCS 3apsf,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE PACIpOCTPaHEHHUE
CBETa, OTPAKEHHE, MpeoMIIeHHEe, HHTep(epeHtus, TubpaKiys U TOJISIpU3aIus
CBeTa, TUCTIepCcHs cBeTa, hoTodntekTpudeckuit a¢dext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBCHHWE JIMHEWYATOTO CIIEKTpa aroMa  BOJOpOJa,
€CTECTBEHHAs U NCKYCCTBEHHAS PaIHOaKTHBHOCTB;

OTKCHIBATh M3yUEHHBIEC CBOMCTBA BEIIECTBA (IJIIEKTPUUSCKHUE, MAaTHUTHEIE,
ONTHYECKHE, DJIICKTPUYECKYI0  IMPOBOJAMMOCTD  PA3JIMYHBIX  Cpel) W
AIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3Y (PU3NYECKUE BEIUYUHBI:
ANEKTPUYECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTIPOTUBJICHUE, PA3HOCTh TMOTEHIIMAJIOB, DJJIEKTPOABMXKYIAs cuiia, pabdbora
TOKa, WHIYKIMS MarHATHOTO TOJsA, cuiaa Awmmepa, cuina Jlopenna,
WHIYKTUBHOCTh KATYIIKH, DHEPTHUS DJIEKTPUYECKOTO W MAarHUTHOTO IIOJICH,
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NEepHUoJ U 4acToTa KojJebaHui B KoJeOaTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B
mpolecce TapMOHMYECKHUX  JJIEKTPOMArHUTHBIX  KojebaHuid, (okycHoe
paccTosiHUE U ONTHYECKas CUJIA JIMH3BL, IIPU ONKUCAHUU MPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHMsI U E€AMHMIIBI,
yKa3pIBaTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYI (DU3MUECKYIO BEJIMYUHY C
JAPYTUMHU BETMYNHAMU;

ONKCHIBATh HM3YYEHHBIE KBAHTOBBIE SIBJICHHWS M MPOIECCHI, HCHOJB3YS
(¢u3nyecKkue BEIMYUHBL: CKOPOCTH AJIEKTPOMATHUTHBIX BOJH, JUIMHA BOJHBI H
yacToTa CBETa, PHEPrHsl W HUMITYJIbC (POTOHA, MEPUOJ] MOIypacmaja, SHEPTUs
CBSI3M AaTOMHBIX sJIep, MpPU ONUCAHUM IPaBWJIBHO TPAKTOBaThb (PU3NYECKUUN
CMBICIT HCHOJb3YEMbIX BEIMYMH, MX OOO3HAYEHMs] M EIWHUIbIL, YKa3bIBaTh
(opMyJibl, CBSI3BIBAIOLIUE JaHHYIO (U3NYECKYI0 BEIUYMHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATh 3HaYCHUE (PU3NUECKON BEIUUNHBL;

aHaNU3UpOBaTh  (PU3UYECKUME TMPOLECChl M  SBICHUSA, HCHOJB3YS
(u3nuecKre 3aKOHbl U MPUHLHUIIBL: 3aKOH OMa, 3aKOHBI NOCIIE0BATENBHOTO U
MapajyieIbHOTO COEAUHEHUsT NPOBOAHUKOB, 3akoH Jlxoynga—JleHna, 3akoH
ANIEKTPOMATHUTHOM HWHAYKIUHU, 3aKOH MNPAMOJUHEHHOTO PAaCHpPOCTPAHEHUS
CBETA, 3aKOHBl OTPAXCHMUS CBETA, 3aKOHbI IPEJIOMIICHHS CBETA, YPAaBHEHHE
OliHmTeHa 11 PoTo3dexTa, 3aKOH COXpaHEHUsI SHEPTUH, 3aKOH COXPaHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHHs DJJIEKTPUYECKOIO 3apsiia, 3aKOH COXPaHEHHUS
MacCOBOT'0 YUCIa, MOCTyNaThl bopa, 3aKOH pauoakTUBHOIO pacnaja, Ipyu 3TOM
paznuyaTh  CJIOBECHYIO (OpPMYIHMpPOBKY 3aKOHA, €ro MaTeMaTUYeCKoe
BBIPAKEHUE U yCIIOBUA (TPpaHUIIbI, 00JACTH) MPUMEHUMOCTH;

ONpeNeNnsITh HaNpaBlI€HUWE BEKTOpa HWHAYKUMUW MarHUTHOTO  TOJIs
IPOBOJHUKA C TOKOM, CHIIBI AMIiepa U cuiibl JIopeHia;

CTPOUTh W OINHUCHIBaTh M300pa)K€HHE, CO3/1aBAEMOE IIJIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJIHATH IKCIEPUMEHTHI MO MCCIECIOBAHUIO (PU3NYECKUX SIBICHUN U
MPOLIECCOB C MCIOJIb30BAHUEM MPSMBIX M KOCBEHHBIX M3MEPEHUH: MPU 3TOM
dbopmynupoBats MpodsieMy/3aadyy W TUIOTE3y Y4YEOHOTO SKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 NPEIJIOKEHHOTO O0OpYAOBaHMS, MPOBOJUTH OMNBIT U
(opMyIUpPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBbIE M3MEPEHUsS] (PU3NUYECKUX BEIUYHH,
Opy 3TOM BBIOMpPATh ONTHUMAJIbHBIM CHOCOO HM3MEpPEeHHs M UCIOJIb30BaTh
U3BECTHBIE METO/IbI OLICHKH IOTPELIHOCTEN U3MEPEHU;
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HCCIIEIOBaTh 3aBUCUMOCTH (PU3UYECKMX BEIHMYMH C HCIOJIb30BaHUEM
OPSIMBIX HM3MEPEHUI: MPH 3TOM KOHCTPYMpPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3yJIbTaThl NOJYYEHHOW 3aBUCUMOCTH (DU3MUECKUX BEJIIMYUH B BUAE TaOIUL U
rpaduKoB, JeNaTh BBIBO/BI 10 PE3yJIbTaTaM UCCIIEOBaHMUS;

co0JII0AaTh MpaBmila OE30MACHOTO TPyla IPU MIPOBEIECHUHN HCCIIEI0BaHUN
B paMKax y4yeOHOro 3KCIEpUMEHTa, Y4EOHO-UCCIE0BATENbCKON U MPOEKTHON
ACSTENbHOCTY  C  HCIOJb30BAaHUEM  U3MEPHUTENBHBIX  YCTPOHCTB U
71a060paToOpHOTO 000PYTOBAHUS;

pemarh pacuéTHbIE 3aJaydl C SIBHO 3aJaHHON (U3UYECKON MOJEINbIo,
UCHOJb3Ysl (PU3NYECKUE 3aKOHbl W NPUHLHUIIBI, HA OCHOBE aHAIM3a YCIOBUS
3aa4l BBIOMPATHh (PU3UUECKYIO MOJENb, BBIACIATh (PU3UUECKHE BEIUYUHBI U
(popMyiibl, HEOOXOAUMBIE ISl €€ PElICHUs, IPOBOJUTH Pacu€Thl U OLICHUBATh
PEaIbHOCTD MOTYYEHHOT'O 3HAaYeHUsI (PU3NUECKON BEJTMUMHBI,

pemarthb KayeCTBCHHBIE 3aJaun: BBICTpanuBaTh JIOTUYECKH
HEMPOTUBOPEUHBYIO IIETIOYKY PACCYKJIEHUHN C OMOPOW HAa M3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHUS;

UCIOJb30BaTh  MpPU  pEUIeHHMH  y4yeOHBIX  337ady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpPIpETallMd M  OPEJICTaBICHUS Y4Y4eOHOM M HAYYHO-TIONYJISIPHOM
UHpOpMalMY, TOJIYYEHHOW U3 Ppa3IMYHbIX HCTOYHHKOB, KPUTUYECKHU
aHAJIM3UPOBATH MOTYYaeMyI0 HH(OPMAILIHUIO;

OOBSICHATh TPHUHIMIIBI ACHCTBHS MAIllMH, MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, paszNuyaTh YCIOBUS WX O€30MacHOTO HCIOJB30BAHUS B
MOBCEHEBHOM JKH3HM;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSCHEHHUE MPOLIECCOB OKPYKAIOIIET0 MUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHMS 1O (DU3UKE B MOBCEIHEBHOMN KU3HU
st obecrieueHus 0e30macHOCTH Tpu  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, IJISi COXpaHEHHsI 3I0POBBS U COOIIOICHUSI HOPM
HKOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpee;

paboTaTh B TpYyIIE C BBIIOJHEHUEM Pa3IMYHBIX COLHUAIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPEAEsTh OO0S3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHJAPTHBIX CHUTYyallUsX, aJeKBaTHO
OLICHMBATh BKJAJ] KaXKIOTO W3 YYaCTHHUKOB TPYNIBI B  pEIICHUE
paccMaTpuBaeMon poOJIEMBL.
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10 KJIIACC
HaumeHoBaHuUe KosunuecTBO 9acoB
Ne DJIeKTpOHHbIe (HM(POBHIe)
pa3jieJioB U TeM Konrtposabubie IIpakTH4eckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
NPOrpaMMmblI padoThI padoTnI
Paznen 1. DU3UKA U METO/IbI HAYUHOI'O ITO3HAHMUSI
11 ®du3rKa 1 METOJIBI 5 bubnnoreka IIOK
' HAay4YHOTO TO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3zpen 2. MEXAHUKA
bubnnoreka IIOK
21 Kunemaruia S https://m.edsoo.ru/7f41bf72
bu6mmoteka [IOK
22 Huranuia ! https://m.edsoo.ru/7f41bf72
3aKOHbI 5ub 10K
HOJIMOTEeKa
23 COXPAHCHI B 6 1 1 https://m.edsoo.ru/7f41bf72
MEXaHHKE
Hroro mo paszneny 18
Pasagen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OCHOBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [JOK
' KHHETHYECKOM https://m.edso0.ru/7f41bf72

Teopuu
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3. OCHOBBI 10 bubmuorexa [JOK
' TEPMOIUHAMUKH https://m.edsoo.ru/7f41bf72
ArperaTtHblie
33 COCTOSIHUS 5 bu6nuoreka [JOK
' BelecTBa. PazoBblie https://m.edsoo.ru/7f41bf72
MIePEXOIbI
Uroro no pazueny 24

Paznea 4. JIEKTPOJUHAMUKA

bubmuorexa [JOK
4.1 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
[TocTrossHHBIM
49 AJICKTPUUYCCKUN TOK. 19 bubnmnoreka [HOK
' Toku B pa3InuHbIX https://m.edsoo.ru/7f41bf72
cpenax
Uroro no pazneny 22
Pe3epBHOE Bpems 2
OBILIEE KOJIMYECTBO
YACOB IO 70

[TPOT'PAMME




11 KJIACC
HaumMeHoBaHHUe KoandecTBO 4acoB
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3zie/ioB H TeM KonTpoJibHbIE IIpakTH4eckune
n/n Bceero o0pa3oBaTe/ibHbIE PeCYPChI
MporpamMmMbl padoThI padoThI
Pazgea 1. QJJIEKTPOINMHAMUKA
MarnutHoe mone. Bu6 10K
HOINOTEKA
1.1 9
JICKTPOMATTHTHAA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Uroro no pazneny 11
Pasznea 2. KOJIEBAHUS 1 BOJIHbBI
Mexanunueckue u
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnmorexa LOK
’ P https://m.edsoo.ru/7f41c97¢c
KOJIeOaHus
Mexannueckue u
2.2 DJIEKTPOMArHUTHBIE 5 1 bubmorexa [IOK
’ P https://m.edsoo.ru/7f41c97¢c
BOJIHBI
bu6mmoreka [JOK
2.3 O
frria 10 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBEI CITEIIHAILHON
3.1 Teopuu

OTHOCHUTCIIBHOCTHU

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41c97c
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Utoro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

41 DJeMeHThI KBAHTOBOU 6 bubmuoreka [JOK

' OIITHKHU https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK

4.2 Crpoetine aroma 4 https://m.edso0.ru/7f41c97c
bubmuorexa [JOK

4.3 ATOMHOE A71pO 2 https://m.edsoo.ru/7f41c97c

Uroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMUU . 1 bubnnoreka [JOK
' ¥ acTpOopU3UKH https://m.edso00.ru/7f41c97c
Hroro no pazneny 7

Pa3nesn 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o61maro1iee 4 bu6mmoreka [JOK
' MIOBTOPEHHE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 -
YACOB 110 ITPOI'PAMME
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