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HOSACHUTEJIBHASA 3AITUCKA

IIporpamma 1o ¢usMke 6a30BOr0 YpOBHS Ha YPOBHC CPeero 0OIHCro
obpaszoBanus pazpaboTaHa Ha OCHOBE NOJOKEHMH M TpeDOBaHMIT K pesy.blaran
OCBOEHHSI OCHOBHOIT 00pa3zoBaTelbHOIM MPOrpamMMbl, HpeicTaBicHibix B P OC
COO, a Takxke ¢ ydéroMm deaepaibHoil padouei MporpamMmbl BOCHHTaHMs W
KOHIENUMK TpernogaBanus yuebnoro npeamera «Pusuka» B 00pa3oBaTelIbHbIX
opranusaimsax Poccuiickoii denepannu, peaan3yIomnx OCHOBHbIC
oOpazoBareibHble IPOTPAMMBI.

CozepkaHue TporpamMMbl 110 (PU3UKC  HAIPABJICHO  Ha dhopMupoBatine
eCTECTBEHHO-HAYUHON  KapTHHBL  MMpa  00Y4aloIHXCs 1011 Kjraccos 1pw
oOyuenun ux Gusnke Ha 6a30BOM ypOBHE Ha OCHOBE CHCTCMHO-ICATCILHOCTHOTO
nojaxoaa. Ilporpamma 1o (H3HMKe COOTBETCTBYCT rpebosanmsiv @IOC COO «
[VIAHUPYEMBIM JIMTHOCTHBIM, MPE/JAMETHBIM M METAlPEAMETHRIM  Pe3y/IhTatan
o0yueHHs, a TaKKe YUMTBIBAET HEOOXOAMMOCTH peajn3allih MCEKIPCAMCTHRIY
cBA3ei (PU3MKU € €CTeCTBEHHO-HAY4YHbIMH yueOHBLIMU  TIpeveTamu. BB e
OMpe/Ie/IAIOTCS OCHOBHbIC LEIN M3ydeHHs (U3MKM HA YPOBHC CPCACTO o011ero
oOpasoBaHusi, IUIAHUPYEMbIE PE3YJIbTaThl OCBOCHHS Kypca (U3UKK: JIHYHOCTHBIC,
MeTanpeaAMeTHbIe, IpeIMeTHbIE (Ha 6a30BOM YPOBHE).

[Tporpamma 110 (pU3MKE BKIKOYALT:

o [UIAHHPYEMbIE PE3y/ILTaThl OCBOCHHS Kypca (U3NKH Ha 6a30BOM YpOBHE, B

TOM 4HCIIe TIPEMETHBIE PE3y/IbTaThl 110 10jaM 00yUeHH;

« cofleprkanue yueonoro npejamera « PusnKa» no rojam o0y4cHHS.

dusnka KaKk Hayka o HauOousee OOIIMX 3aKOHAX TPHPO/IbL, BRICTYIIAA B
kauecTBe Y4eOHOTO pe/MeTa B [IKOJe, BHOCHT CYIICCTBEHHbIA BKIIA/L B CHCTCMY
sHanuii 06 okpyxkatoueM Mupe. LKkonbHbIi Kype GU3MKH — CUCTEMOOOPA3YIOLILHI]
JUISL eCTECTBEHHO-HAYUHbBIX YUEOHBIX [PEJMETOB, MOCKOIBLKY (PHU3HUECKUC 3aKOHbI
jekaT B OCHOBE IIPOLECCOB M SIBJICHHH, HM3ydacMbiX XUMHEH, OHOIIOIHEH,
dbusudeckoii reorpadueil M acrponomueii. Mcnonpsopanue Mo aKTHBHOC
npuMeHeHre — (U3MYECKUX  3HAHMH  ONpEJCJIAeT  Xapakiep W pasBitliic
pa3zHooOpa3HbIX TEXHOJOrHH B chepe OSHEPreTHKH, TPAHCHOPTA, OCBOCHI
KOCMOCA, TOJY4eHHs HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOHCTBAMM M JIPYTHXN.
M3yuernne (GW3MKA BHOCHT OCHOBHON BKiai B (OPMHUpOBAHME ECTCCTBCIHO-
HayuHOM KapTHHBI MHpa oOydaloluxcs, B (pOpMUPOBaHHC YMCHUH [IPUMCHSATD
Hay HbIH METO/I IO3HAHMUS! TIPH BBIOJTHEHUM MU YHEOHBIX Mccilel0BaHui.

B ocHoBY Kypca (M3MKM JUIsl YPOBHS CpeiHero o0mero oOpazonatiis
[O7I0KEH PN HMJeH, KOTOpble MOKHO PpaccMaTpuBaTh Kak [PHHIAILL Cho
[IOCTPOEHHS.

Hoes yenocmuocmu. B cOOTBETCTBMM € HEH KypC sABJISCTCS JIOMHHCCKH
3aBeplIEHHBIM, OH COJIEPKHT MaTepuall H3 BCEX pa3/Ic/ion (U3MKK, BKIIOYACT Kak
BOIPOCH! KJIACCHYECKOM, TAK U COBPEMEHHON (PH3HUKH.



Hoesi ecenepanuzayuu. B cOOTBETCTBMM € HEH MaTephall Kypca OTEEIINT
00beIMHEH  BOKPYI  (u3uueckux Teopuit. Beaymwmm B Kypee  ABIACTCA
(hopMHpoBaHHe MPEACTaBICHUH O CTPYKTYPHBIX YPOBHAX MATCPUH, BEIICCTEC 1
rnoJie.

Hoes eymanumapuzayuu. EE peannsanus npeianojiaract HCHOJB3OBAIHC
[YMAHUTAPHOrO MOTeHIMana (PU3MUECKOH HAYKH. OCMBICIICHHC CBASH PasBHTIL
dGusukn ¢ pasBuTHeM oOlulecTBa, @ TaKKe € MHPOBO33PCHUCCRHMIL
HPABCTBEHHBIMHA M IKOJOTHYECKUMH [IPOOIeMaAMH.

Hoes  npuxnaonoi  nanpaeiennocmu.  Kype (Gu3MKKH  npejnoliaract
3HAKOMCTBO C IIIMPOKHUM KPYrom TEXHHYECKUX M TEXHOJIOMMHCCKHX [PUITOKCHM I
H3YUYEHHbBIX TEOPUH M 3aKOHOB.

Hoes skonocuzayuu  PeANM3yeTCsl  [MOCPE/ICTBOM  BBCJICHHS  DJICMCHTOR
CO/CP/KAHMSA, TOCBSIIEHHBIX  JIKOJIOIMYECKHM  [podiemMamM  COBPEMCHHOCTH,
KOTOpbIC CBA3aHbl C Pa3BUTHEM TEXHHKH M TEXHOIOIMH, a TaKiKe 00Cy K/ ICH IS
pOGIIEM PAIMOHAILHOTO IPHPOJIOTIONB30BAHMS H IKOJIOTHUECKOI] 0e30MacHoOCTH.

Crep/KHEBBIMH JIEMEHTAMM Kypca (PM3HUKM Ha YPOBHC CPEIHCTO o0rero
oGpasoBanus sBAsIOTCS (u3Mueckne Teopun ((popmMupoBaHue [pe/ICTaBICHUI O
CTPYKTYpe MOCTPOeHHS (PU3HUECKOH TeOpHH, POIN (yHAAMEHTANIbHBIX 3aKOHOB H
[IPUHLIMIIOB B  COBPEMEHHBIX  NPE/ICTABICHUAX O  MPUPOJC,  IPaHIax
NPUMEHUMOCTH TEOPHH, JUIS ONHCAHUS CCTCCTBCHHO-HAYUHbIX aBJCHMIT 1
[1POLIECCOB).

CHCTEeMHO-AEATeIBHOCTHBIH T0IX01 B Kypce QM3MKH peallu3yeTcs Ipei/ic
BCEro 3a CYST OPraHM3allMk SKCIEPUMEHTAIBHON JEATENBHOCTH 00yUatOUIMXCs.
Jlns  GaszoBoro ypoBHs Kypca (U3MKM — OTO  HCIOJIb30BAHUE  CHCTCMbI
(QpOHTANEHBIX KPATKOBPEMEHHBIX SKCHIEPUMEHTOB 1 J1adopaToOpHbIX pador,
KOTOpblE B rporpammve no ¢usnke oGbegMHeHbl B OOLUIHH CIIMCOK YHCHHUCCKIN
npakTudeckux pador. BpuiejcHue B yKasaHHOM [MCpeHHe mabopaTopHblX pavo’.
NPOBOJAMMBIX JUIS  KOHTPOJs M OIEHKH, OCYLLCCTBIACTCH  yHACTHHKAMI
00pa3oBaTebHOrO Ipolecca MCXod W3 OCODCHHOCTEH  IUIAHWMpOBaHUS I
ocHalenusi kabunera Qusuku. Ilpn  dTOM  obecneumBaercs  OBJIA/ICHHC
00yYaIONMMHUCS YMEHUAMH [IPOBOJIMTh KOCBEHHbIC M3MEPCHHMS, HMCCIC/I0BAHNA
3aBUCUMOCTEH (U3UUECKUX BEJIMYMH M [OCTAHOBKY OMBLITOB 0 1POBEPKC
[peUI0KEHHBIX THITOTE3.

bBosbllioe BHUMaHHE V/ICISETCs PCUICHHIO Pacu€THBIX M KA4CCTBCHIIBIN
3aj1au. [Ipu 9ToM Juist pacdETHBIX 3a/1a4 MPUOPUTETOM ABJISIOTCSH 3aj@in ¢ sBHO
3a/1aHHOM (PU3NYECKOM MOJIENbIO, TTO3BOJISIOLINE IPUMEHSATE U3YUCHHBIC 3aKOHLI 1
3aKOHOMEPHOCTH Kak M3 OJHOTO pasjesia Kypca, Tak M MHTCIpUpYs 3HaHHs 113
pasHbIX paszenos. [lis KauecTBEHHBIX 3a/1a4 MPUOPUTETOM SBJISIOTCS 3a/atms Ha
o0BsCHEHHe MPOTeKaHUs (DU3MYECKHX SABICHHI W [POLECCOB B OKPYRalOHICH
JKU3HM, Tpelytolmue BbhIOOpa GU3NUECKOH MOJIelln Juls CUTYallMH  HParTtiRo:
OpPHEHTHPOBAHHOIO XapakTepa.



B coorsercrBuu ¢ tpebopanuamu  PIOC  COO  k  marepraibHo-
TexHuyeckomy obecreueHnio yueOHOro rpoiecea 0a30BbI  YPOBCHbL Kypca
(u3MKK Ha ypoBHE cpesHero oduero o0pasoBatmsl A0IKCH U3y aThes Byt I0BHSIX
npeiMeTHOro KaGuHeTa (U3MKH WIH B YCIOBHAX MHTCTPHPOBAHHOTO kaOuHera
[IPe/IMETOB eCTECTBEHHO-Hay4Horo uukia. B kabuHere (U3MKH JIOJKHO ObITh
HeoOxo0AMMoe  J1abopaTopHoe 000py/lOBaHHE JUlA  BbIMOJHCHHSA  YKAZAHHLIX 5
nporpamme 1o (Gu3vKe yHeHHUCCKUX NPAKTHICCKUX paboT U JIeMOHCTPALHOHHOC
o0opy/l0BaHHUeE.

JleMoHcTpalmonHoe — obopy/loBanue  (GOpPMUPYETCst B COOTBCTCTBIM ¢
NPUHIMIIOM  MMHMUMAJIBHOH  JIOCTATOYHOCTH obecricunBaeT  HOCTAHOBKY
[lepeuMC/ICHHBIX B MpOrpaMme 1o  (U3nKe KIHOUCBRIX JIEMOHCTpalllii L1
MCC/IC/0BAHMSL  M3yYaeMbiX  sIBJIGHMH M [POIECCOB,  HMIMPUHCCRMX 1
(y HAAMEHTAIbHBIX 3KOHOB, MX TEXHUYECKNX IPUMEHCHHI.

JTaGopatoproe obopy/oBaHue UL YUEHHUECKHX  TPAKTHHCCKHX paboT
GopmupyeTcss B BHJIE TEMATHYECKUX KOMILJICKTOB H obecrieuuBaeTcsi B pacucic
OJHOIMO KOMILUIEKTa Ha JAByX ofOydaiommxcsa. TemMaTtudeckue  KOMILICKTHI
1abopaTopHOro 06OPYAOBAaHUS JOJIKHBL ObITH TIOCTPOCHBI Ha  KOMIUICKCHION
HCTIOJIL30BAHMM AHATOIOBLIX M IUPPOBLIX MPHOOPOB, & TAKKE KOMIBLIOTCPHLLY
H3MEPHMTEIILHBIX CHCTEM B BI/E LM(POBBIX 1ad0paTopHi.

OCHOBHBIMH LIeISIMU H3yUeHus Gpu3nku B 00111eM 00pa3oBaHnK ABIAIOTCA:

o OpPMHUpPOBAHHE HMHTEpeca M CTPEeMIICHHs OOYUAIOIMXCs K HAyqHOMY
M3Y4YEHMIO TPUPOJibl, PA3BUTHE WX HHTCIUICKTYAJIBHBIX M TBOPUCCKUXN
CrocoOHOCTEN;

e pa3BUTHE MPE/ICTABICHUI O HAYYHOM METOJIC NO3HaHKA H Gopmuposanue
MCCI1e10BATEIbCKOIO OTHOIICHUS K OKPYKAIOLLMM SABJICHHUSIM .

« popMHpPOBaHHE HAYYHOrO MUPOBO33pEHUSA KaK pe3y/bTaTa U3yHeHHs OCHOB
CTPOEGHMS MaTepHH U QyHIaMeHTaIbLHbIX 3aKOHOB QHU3HKHU;

o popMupoBaHHe  yMEHMI  OOBACHATL — ABAGHHMA ¢ HCHOIBL30BAHNCM
(Gu3MUecKUX 3HAHWI U HAYYHBIX /I0Ka3aTe/IbCTB,

« QopMUpOBaHKE [IpeJCTaBICHUI O PO (U3MKH UL PasBHTHs JIPY TN
€CTEeCTBEHHBIX HAYK, TEXHUKU U TeXHOJIOIHH.

JlocTrskeHHe HTUX Leseil obecriednBacTCs PEeIUCHUEM CIICAYIONMX 3a/iat B

rpoiiecce U3ydeHus Kypea (pu3uKd Ha YPOBHE CPEJIHEro o01ero oOpasoBatus;

« IpHOOpETEHHE CHCTEMBI 3HAHMH 00 00X (UMUECKUX 3aKOHOMEPHOCTHX,
3aKOHAX, TEOpHsAX, BK/IIOYAs MEXAHHUKY, MOIEKYJSIPHYIO — (DU3HKY,
IEKTPOJMHAMHKY, KBAHTOBYIO (PH3HKY M 2JIEMEHThI aCTPO(YHUIHKH;

o pOPMHUpPOBAHHE  YMEHHI  HPUMCHATHL — TCOPETHHCCKMC  3HAA L1
0oObsicHeHUsT (PU3UYECKHX SBJICHMH B 1IPUPOAC W JUIs  TIPHHATHS
[PAKTHYECKHMX PeLIeHHH B [10BCE/IHEBHOM KH3HH]



¢ OCBOGHHE CIOCOOOB pelleHnsl paziMuHbIX 3aja4y ¢ sBHO  3a/1aHHOMH
Gu3znyeckol Mojeblo, 3ajad, I10/pasyMeBaloOlIMX  CaMOCTOATC/IbIOC
co3zianue HU3MUECKOH MOJIe/IH, a/IeKBATHOH YCIOBHAM 3a/1a4H;

e IOHUMAHKE (UIUUECKMX OCHOB M [PHUHIMIIOB JICHCTBHS TEXHHYCCKHX
YCTPOHCTB U TEXHOJIOTHYECKUX NPOIIECCOB, X BJAMSHMUS HA OKPYKAIONILYIO
cpeay;

e OBJIAJICHHE METOJaMH CaMOCTOSTEILHOIO [UIAHUPOBAHMS M TIPOBC/ICHI
pM3MUECKUX DKCIIEPUMEHTOB, aHain3a M HHTEprpeTaiun HHPOpMallii.
Ol1pe/IeIeHUs JIOCTOBEPHOCTH MOJIyHEHHOI'O pe3yibTara;

e CO3JIAHME YCIIOBHMH JUIS Pa3BUTHsI YMEHHIH IPOCKTHO-MCCIEI0BATCILCKOM.
TBOPYECKOMH JIEATCIILHOCTH.

Ha usyuenue ¢usuku (6a30Bblil ypoBeHL) Ha YPOBHC CPEJHEr0 0ONICTo
oGpasosanus oTBOAUTCsE 136 vacos: B 10 knacce — 68 4acoB (2 vaca B He/IRIO), B
11 kiacce — 68 gacoB (2 vaca B HEJICII0).

Ilpe/saraemplii B rporpamme 1o (usuke nepedenb J1aboparophbix i
NpaKTUYeCKUX paboT ABISIETCS PEKOMEH/I0BAHHBIM, YUHTENb Jie/aeT BhiOOp
nposejieHrs  J1abopaTopHbIX paboT M ONBITOB € YUYETOM HHAHMBH/LYAllbHbIX
ocobeHHOCTeH 00yUaroLInXCs.



COJIEPKAHUE OBYYEHMUWSI
10 KJIIACC

Pasjen 1. @u3nKa H METOIbI HAYHMHOT'O HO3HAHHSI

Ousuka — Hayka o npupoje. HayuHble MeTOAbl MO3HAHHSA OKPYKAKOIICIO
mMupa. PoJjib  dKcrniepuMeHTa W TEOpUM B Ipollecce  [O3HAHMUS  [IPHPO/LbI.
JKCIepUMEHT B U3HKeE.

MonenupoBanue ¢Gusndecknx siBieHui U npoueccos. Hayuubic runoiesn.
Mdusuyeckue 3aKoHbl U TEOPUU. ['paHuilbl IPUMEHUMOCTH (PU3UUCCKUX 3AKOHOB.
[ IpuHLMIT cOOTBETCTBUS.

Ponk n mecto dusuku B GopmupoBaHHH COBPEMEHHOH HAy4HOM KapTHIbI
MHPAa, B IPAKTHYECKOH JesITeIIbHOCTH JIIO/ICH.

Hemoncempayuu

Anajorospie W UHQPOBbIE H3MEPHUTENIbHbIE [PUOOPBI, KOMIIBLIOTCPHLIC
JATUHKH.

Pa3zjen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe asukeHue. OTHOCHTEIBLHOCTH MEXAHHUYECKOTO JIBHUIKCHHSI.
Cucrema orcuéra. Tpaekropus.

[lepemenienue, CKOpoCTh (Cpe/Hss CKOPOCTb, MI'HOBEHHAsl CKOPOCThL)
YCKOpEHHE MaTepHadbHONW TOYKM, HMX [POCKIMH HA OCH CHCTCMbl KOOPIMHAT.
Clio)KeHue nepeMelleHnil U ClIoKeHHE CKOPOCTE.

PasnomepHoe W paBHOycKOpeHHOe IpsiMoJuHEHHOE JIBWKeHME. | padmkn
3aBUCUMOCTH  KOOpPJHMHAT, CKOPOCTH, YCKOpeHHS, [yTH U HepemelieHus
MaTepHalIbHON TOUKH OT BPEMEHH.

CpoboaHoe najgeHue. Yckopenue ¢BOOOIHOIO MajaeHus.

KpuBonuueiiHoe  jBukeHue. JIBMKeHMe  MaTepHalbHOW  TOYKH 110
OKPYIKHOCTH € ITOCTOSTHHOH 110 MO/LyJII0 CKOPOCTBIO. Y II10Basi CKOPOCTh, JIHHCH s
ckopocTh. Ilepuoa u yacrora obpattenus. LleHTpocTpeMuTEILHOE YCKOPEHHC,

Texnuueckue ycTpoHcTBA M [IPAKTHUECKOE [PUMCHCHHUE: CIHIOMETP,
JBHKCHHE CHAPSIZIOB, LIEIHbIE U peMEHHbBIE TIEPe/ladH.

Hemonempayuu

Mozenb cucTeMbl 0TCUETA, MLTOCTPAIMS KHHEMATHUYCCKUX XapaKTCpHCTHK
JBMIKECHHS.

[lpeobpazoBanue ABHIKEHUH C UCIIOJIB30BAHUEM TTPOCTHIX MEXAHUIMOR.

[Tanenue Ten B BO3jlyXe M B pa3peskeHHOM IIPOCTPAHCTRE.

Habmonenne nBukeHUst Tesla, OpOMICHHOIO MO YIIOM K TFOPU3OHTY M
FOPU30HTAILHO.

M3mepenne yckopenus cBOGOHOIO Ma/IeHHS.



HampasiieHHe CKOPOCTH 1PH JIBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, aadopamopmie padomeol

M3yuenre HepaBHOMEPHOTO JBWKEHHS C LEIBIO OMPE/CNICHUS MIHOBCHHOI
CKOPOCTH.

HMccerieloBanne COOTHOILCHMST MEXKY [MYTAMM, HPOHACHHBIMH TCIOM 3
[0C/IE/I0BATEILHBIE  PABHBIE IPOMEKYTKH BPEMEHU [IPU  PABHOYCKOPCHHOM
JIBUKEHHH C Ha4YaJIbHOW CKOPOCTHIO, PABHOMH HYIIIO.

M3ydyenue IBMKEHHUs LIAPUKA B BA3KOH JKHIKOCTH.

M3yuenue nBukenus tena, OpolIeHHOTO rOPHU30HTAIBLHO.

Tema 2. lunamura

Ilpunumn  ornocutensHoctn  anunes.  Tlepswiii  3akon  Heiotora.
MuepuuanbHble CUCTEMBI OTCUETA.

Macca rtena. Cuna. Ipuniun cynepnosuuuun cuia. Bropoii sakon Hstotona
JUTsl MaTepranbHOR TOUKHU. TpeTuil 3akod HetoToHa juist MaTepraibHbIX TOYEK.

3akon BcemupHoro Ttarorenusi. Cuia Tsokectd. IlepBas kocMmuueckas
CKOPOCTh.

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

Tpenue. Buael Tpenus (110kos, ckosbkenusi, kauenus). Cuna tpenus. Cyxoc
Tpenue. Cuila TPEHUs CKOJIBKEHHs M cuia TpeHust nokos. Koagduiment rpetins,
Cuila CONpOTHUBICHUS TIPH JIBUKEHHH TeJld B )KHJIKOCTH HIIM rase.

[ToctynatensHoe W BpalyateabHoe IBHKeHHE aOCOMOTHO TBEPJIOIO Telia.

MoMeHT CHlIbl OTHOCHUTEIBHO OCH BpaieHus. Ilieuo cunbl. Yeinosus
paBHOBECHS TBEPJIOro TeJa.

Texuuueckue ycrpoiicTBa M NPAKTHYECKOC TMPUMEHCHHE: TTOUIMIIHKN.
JIBU/KEHUE MCKYCCTBEHHbBIX CITYTHHKOR.

Hemoncempayuu

SIBneHue HHepILHH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOIINX TeJl.

Bropoii 3akon HerotoHa.

M3mepenne cui.

Crnoxenue cui.

3aBUCHMOCTD CUJIBI YIIPYTOCTH OT JiehopMalimu.

HesecomocTe. Bec Tesa npu yckopeHHOM HOBEME U 11aJICHHM.

CpaBHeHHe CHJI TPEHUsI [TOKOSI, KAaUCHHS ¥ CKOJIbIKEHHUSI.

YcioBus paBHoBecHst TBEP10r0 Tesa. Buibl paBHOBeCHs.

Yuenuveckuit sxkenepumenm, nabopamopmoie pabomsei

M3yuenue jiBukeHus Opycka 110 HaKJIOHHOM MTJI0CKOCTH.

McciieioBanie 3aBUCUMOCTH CHJT YTIPYTOCTH, BO3HHUKAKOIMX B HPYKUIC I
pe3HHOBOM 00paslie, 0T UX JieopMaliHy.

Mcenenosanue  yesioBuit  paBHOBecHs TBEPJOIO  Telld, MMEKOIICIO  OCh
BpallleHus.



Tema 3. 3akonsl coxpanenus 6 MexXaHuKe

MMrynibe MaTepuaibHOW TOUKM (Teslda), CHUCTEMbl MaTepHaIbHBIX TOUCK.
MMiyiibe CHIIBI M M3MEHEHHe MMITyJIbca Tejla. 3aKOH COXpaHEeHUs MMIYIIbhed.
PeakTuBHOE JIBUKEHHE.

PaGota cuiibl. MOIIHOCTE CHUJIBL.

KuHetuueckass SHEprus marepuaibHoil Touku. Teopema 00 u3mcHCHin
KHHETHYECCKOH DHEPIUM.

I loreHnanbHas IHEPIHUs. [loreHumnansbHas JHCPIU VIPYIO
neopMupoBaHHOil  npyKuHbl.  [loTeHunanbHas — sHeprus  Teaa  BOIM3H
[IOBEPXHOCTH 3EMIIH.

[loTenumasnbubie 7 HernoTeHUHalbHble CHJIBI. CBsi3b padoThl
HEMOTEHIMAIbHBIX CHJI C H3MEHEHMEM MEXaHMYECKOH IHEPIruu CHCTCMbL Tl
3aKOH COXpaHEeHHUs MeXaHUYEeCKOH dHepruu.

Vipyrue v Heyrnpyrue cTOJIKHOBEHHUS.

TexHudeckne yCTpOHCTBAa M IMPAKTHUECKOE [PUMEHEHHE: BOJOMET, KOICP,
MPYKUHHLIA TUCTOJIET, IBHIKEHHE PAKET.

Jlemoncmpayuu

3aKOH COXPaHEHMST UMITY IbCa.

PeakTHBHOE JIBUIKEHHE.

[lepexo/ NOTEHIIMAILHON YHEPIHU B KHHETHUCCKYIO M 00paTHo.

Vuenuueckuti sxcnepumenm, 1abopamoptsie padoomol

M3yuenure abCONIOTHO HEYNPYroro yjapa ¢ IOMOIIBIO JIBYX OJIHHAKOBbIX
HUTSHBIX MasiTHUKOB.

UccenoBanue cBsA3H paboThl CHIIBI ¢ H3MEHEHHUEM MEXaHH4eCKOH YHEpIHu
TEJIa Ha IPUMEPE PACTSKEHUs PE3UHOBOIO KIyTa.

Pasjnen 3. Mouiekyasipuasi pu3nKa H TepMOJAHHAMHKA

Tema 1. Ocnoebl MOJCKYIAPHO-KUHEMUYECKOU MEopUul

OcCHOBHBIE [0JIOKCHUS MOJIEKYJISIPHO-KMHETHUYCCKOM TEOPHUH U HUX OILITHOC
obGocHoBanne. bpoyHoBckoe aBukenue. Juddysus. Xapakrep ABHIKCHHs i
B3aUMOJEHCTBUS 4YacTHIl BelllecTBa. Mojie/id CTPOEHUs TIa30B, JKHJIKOCTCH H
TBEP/IbIX TeJl U OOBSICHEHHE CBOMCTB BEllIeCTBA Ha OCHOBE HTHX Mojlesieil. Macca
pasmepbl MoJiekyJ1. Konuuectso Betectsa. [locrosnnast ABorajipo.

TerioBoe pauoBecue. Temnepartypa u eé usmepenue. Illxkana Temueparyp
I lenbeust.

Mogens  uaeanbHoro  rasza.  (OCHOBHOE — YpPaBHCHHME — MOJICKY./ISAPHO-
KUHETHMYECKOH Teopuu HieanbHOro rasa. AOCOIIOTHAs Temieparypa Kak mepd
cpe/iHei KHHETHYECKOH ODHEeprud TeruloBOro JiBuikeHus uvactuil rasa. lllxaia
temrneparyp Kenbsuna. ['azoBbie 3akonbl. YpaHenue Menjieneesa Kuanciipona.
3axkon /lanbrona. M3omnpoueccsl B MI€a/IbHOM Iaze ¢ MOCTOSHHBIM KOJTHYCCTBOM



OnplT no ajMadartHOMy PpaclUIMpeHHI0 BO3AyXa (OIbIT ¢ BO3JLYIHHBIM
OrFHUBOM).

Mojienu napoBoii TYpOMHBL, JABUIATEIs BHYTPEHHECIO Cropains, peakHBHONO
JBUTATEJIS.

Vuenuueckutl sxcnepumenm, 1abopamopioie padomot

M3mepenue yieabHOR TEIIOEMKOCTH.

Tema 3. Aepezamuvie cocmosnusn seuecmea. Dasosvie nepexosv

[lapooOpasoBanne M Kow/leHcais. Menapenue u kunenne. AGcomorias i
OTHOCHTE/IbHAS BJIAXKHOCTh BO3jyxa. Hacklmenublit nap. YjeibHas 1eiiora
rnapooOpa3oBaHusi. 3aBUCUMOCTE TeMITEPATyPhl KUICHUS OT JIABICHH,

Teépnoe Tesno. Kpucramindeckue 1 aMopdHeie Tejia. AHU30TPOIINS CBOHCTE
kpuctaios. JKujkue kpuctaminl. CospeMenHble Marepuanst. llhiasienne u
KpucTaM3auus. Y aesbHast reriora mnasienus. Cydianmarus.

VYpaBHeHHe TeI10Boro dajatca.

TexHuueckHe YCTpPOHWCTBA W IPAKTHYECKOE [PUMEHCHHE: THIPOMETP H
[ICUXPOMETP, KAJIOPUMETP, TEXHOIOIMH TOJYYECHHSI COBPEMEHHBIX MATCPHAIOB, B
TOM 4YHCJIe HAHOMAaTepHasloB, H HAHOTEXHOJIOTHH.

Hemoncempayuu

(CBO#CTBA HACBIIIIEHHBIX MTAPOB.

KurieHue npu MoHU/KEHHOM JlaBICHUH.

Crioco0bl H3MEPEHHs BIIaKHOCTH.

Hab6rogeHue HarpeBaHus U IU1aBJICHUS KPUCTAUTHYECKOIO BEHeCTha.

JleMoHcTpalus KpUCTAJIOB.

Vuenuueckuil sxcnepumenm, 1abopamopiisbie pabomaol

M3mepeHre OTHOCHTE/ILHOMN BJIaZKHOCTH BO3/1yXa.

Pazaen 4. DileKTpoAHHAMHKA

Tema 1. Dnekmpocmamura

DnekTpuzalys Tejd. JJeKTpuueckui sapsul. JIBa  BuJla  DJICKTPHUYCCKHXN
3apan0B. [IpOBOJHUMKH, JIMIEKTPHUKA W I1OJYIIPOBOJAHHUKH. 3aKOH COXPalictiis
HIEKTPUUECKOTO 3apsijia.

BzaumopeiictBue 3apsioB. 3akon Kyiona. TodeuHbli 2ICKTPHYSCKHI 3apsiL.
dnektpuucckoe  nojie.  Hanpsuk@nHocTh — dJleKTpuueckoro  nods.  [puniud
CYNEPIO3UIIMU IeKTPUUECKUX nosied. JIMHUK HanpsiKEHHOCTH ICKTPHUCCKOIO
T0J1sl.

PaGora cun  anekrtpocratudeckoro  nojs.  Ilorennman.  Pasnoctn
rnoreHnuanos. [IpoBojAHMKM M JIHIACKTPUKH B DIEKTPOCTATHUYCCKOM  TOJIC.
JlnanexTpuyieckast MpOHUIAeMOCTb.

DnextpoémkocTh. KonjeHncarop. DieKTPOEMKOCTD [1JIOCKOI0 KOH/ICHCATOP:L,
DHeprus 3apsiZKeHHOT0 KOHJ/IEHcaTopa.



Texuuueckue YCTpoOCTBA M IMPAKTHYCCKOE TPHUMEHCHHME: DJICKTPOCKOIL,
HICKTPOMETp, JJIEKTPOCTaTHUECKash —3allluTa, 3a3eMJIeHUe  HIEKTPOIprdOopos,
KOHJICHCATOP, KOIIMPOBAJIbHBIH arrapar, CTpyHHbIA IIPUHTEP.

Jemonempayuu

VCTpoRCTBO U IPUHLIKIL JICHCTBHS 2JICKTPOMETPA.

B3aumomeiicTBHE HAIEKTPU30BAHHBIX TCII.

JIEKTPHUYECKOE 110J1€ 3apsiKeHHbIX Tell.

[ IpoBOAHKKH B 3JIEKTPOCTATHYECKOM T10J1C.

JIeKTpOCTaTHYECKas 3alnTa.

JIM2JIEKTPUKH B JIEKTPOCTATHYECKOM I10J1€.

3aBUCUMOCThL  JIEKTPOEMKOCTH  [JIOCKOIO  KOHJleHcaTopa o1  [LI0H1a) UM
[1JIACTHH, PACCTOSIHUS MEKJLY HUMM U JINIJICKTPUHYECKON TIPOHHIAEMOCTH.

Jueprus 3apsuKeHHOro KOHeHCaTopa.

Vuenuueckutt sxcnepumenm, rabopamopisie padomol

M3mepeHue 21eKTpoEMKOCTH KOHIEHCaTOpA.

Tema 2. ITocmoannsii r2aecmpudeckuii mox. Toku ¢ paziudunvix cpeoax

DjieKTpUYECKHH TOK. YCIIOBHMS CYLICCTBOBAHMS DIICKTPHUCCKOIO  TOKA.
Mcrounuku Toka. Cuia Toka. [TocTostHHBIH TOK.

Hanpsokenue. 3axkon OMma Juist yHacTKa IErH.

DIIEKTPUUECKOE COMNPOTURICHHE. YIEJILHOE CONPOTUBICHUC BCHICCTRA.
[TocnenoBareiibHOE, NapauielbHOoe, CMEUIaHHOE COeTUHEHHE [IPOBO/IHMKOB.

PaGora anexkrpuueckoro Toka. 3akon Jlxoyns-Jlenna.  MorHocty
HJICKTPHUECKOIO TOKA.

DIEKTPOABHKYLIAsE CUjla M BHYTPEHHEE COINPOTHUBICHHUC HCTOUHMKA TOKA.
3akod OMma Juist TOTHOM (3aMKHYTOH ) 2ieKTprueckoil enu. Koporkoe 3aMbikatue.

DJIeKTPOHHAas MPOBOJAMMOCTL  TBEP/ABIX  META/LIOB.  3aBHCHMOCTH
COIPOTHUBJIEHUS METAJUIOB OT TeMreparypbl. CBEPXIPOBOAMMOCTE.

DneKTpuuecKuit TOK B BakyyMe. CBOHCTBA 3JICKTPOHHBIX 11YUKOB.

[TonynpoBOJIHUKH. ColOcrBennas 2 [IpUMecHasl [POBOJIMMOCT
noJaynpoBojiHuKoB. CBoiicTBa p—n-riepexoa. [1onynpoBoaHUKOBbIE IPHOOPEI.

DIeKTPUYECKHH TOK B pacTBopax M pacijiaBax — DJICKTPOJIHTOB.
DIIEKTPOIUTHYECKAs AMCCOLMALUS. DICKTPOJINS.

DiieKTpudecKuii ToK B razax. CamMoCTOSITEe/IbHLIA W HECAMOCTOSTC bl
pa3zpsa. Mosnus. 1lnasma.

TexHu4yeckue yCTpOHCTBA W IIPAKTUYECKOE [TPUMEHCHHEC: amiiepmerp,
BOJILTMETP, PEOCTaT, MCTOYHHUKH TOKa, OJJeKTpoHarpeBaTe/bHbIC [PHOOPBI,
9JIEKTPOOCBETUTEIIbHBIE TTPUOOPEI, TEPMOMETP CONPOTUBIIEHHS, BAKYYMHBIH JIMO/L.
TEPMHUCTOPBI U (POTOPE3UCTOPBI, OJYIPOBOJAHUKOBBIH IHOM, rajlbBaHHKA.

Jemoncmpanuu

M3mepenue CHIIbI TOKA W HAMPSIZKEHUS.



3aBUCHMOCTh COMPOTHBICHUS HIMHIPHYCCKUX [IPOBOJIHHKOB O JUITHILL,
[J10111a/1{ TIOTIEPEeYHOro ce4eHus U MaTepralia.

CMmeliaHHoe CoOeMHEHHE ITPOBO/IHHKOB.

[IpsiMoe M3MepeHHe dJIeKTpojBHAYIeH cuibl.  KopoTkoe  sambikaiic
rajibBAHUUYECKOI'0 2JIEMEHTA U OLIeHKa BHYTPEHHETO COMPOTHBIICHHS.

3aBUCUMOCTb COTIPOTUBIICHUSI METAIIJIOB OT TEMIICPATYPhI.

[TpoBOAMMOCTE JIEKTPOJIMTOB.

MckpoBoii pa3zpsij ¥ IPOBOJIMMOCTL BO3/1yXd.

OIHOCTOPOHHSIS IPOBOJIMMOCTh JIHO/1a.

Vuenuueckutl sxenepumenm, 1abopamopuvie pabombol

M3yueHre CMEIIaHHOTO COC/IMHEHHSI PE3UCTOPOB.

M3mepeHue IeKTPOJBUIAKYIIEH CHilbl MCTOUYHHKA TOKA M Cro BHYTPCHHCTO
COIPOTHBIICHMUSL.

HabioneHue 351K Tposin3a.

MesknpeaMeTHbIe CBSA3H

M3yuenue kypca ¢usnkn 6asooro yposs B 10 Kjacce ocyuiecTBiuseices ¢
YUETOM COJlepKaTeNbHbIX MEKIPeAMETHBIX CBSA3eH C KypcaM MaTeMaTHKH,
OMOJIOTUH, XUMHH, reorpaduu U TEXHOJIOIMH.

Medsicnpedmemmvle nOHAMUs, CBA3ZAHHBIE C HW3YYEHHEM MCTO/I0B HAyHHOTO
NO3HAHMS: SIBIEHME, Hay4HbIH (akT, runoresa, Qu3MyecKas BCIWMUMHA, 3AKOH.
Teopus, HaOJIIOICHHE, IKCIIEPUMEHT, MOJICIIMPOBAHNE, MOC/Tb, H3MCPCHHC.

Mamemamuxa: —pelieHue CHCTeMbl  YPaBHEHHWH, JiMHCHHAs (hyHKILH.
napabona, runep0osia, UX rpaQuKy U CBOMCTBA, TPUFOHOMETPHUCCKHC (byHKLMK:
CHHYC, KOCHHYC, TAHICHC, KOTAHIeHC, OCHOBHOE TPUIOHOMETPHYECKOE TOKACCTRO,
BEKTOPBI U UX MPOEKIIMH Ha OCH KOOP/IMHAT, C/IOKEHHE BEKTOPOB.

Buonozus: MeXaHHYeCKoe JBMKEHHE B JKUBOM mpupoje, anddysus, ocmoc,
TernI000MeH JKMBBIX OPraHU3MOB (BUbI TEIUIONEPEIaiyH, TCILIOBOC PABHOBCCHC).
HIEKTPHYECKHE SIBJICHUS B KUBOU MPUPOJIE.

Xumus.: JIMCKPETHOE CTPOEHUE BelleCTBa, CTPOSHHUE ATOMOB M MOJICKY.1, MOJIL
BelllecTBa, MOJISIpHAs Macca, TeIIOBble CBOMCTBA TBEP/IBIN Tel, KMIAKOCTCH M
ra3oB, JJEKTPUUYECKHE CBOMCTBAa METAJJIOB, DJICKTPOIMTHUCCKAS JIMCCOLMALINA,
rajibBaHUKa.

[eoepaghusi; BIaKHOCTB BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: TnpeodpazoBaHue JIBUKEHHH C HCIOJAL30BAHHCM MEXAHM3MOE.
yudT TpeHMsl B TEXHHKE, MOJIMIHHKM, HCIOJIbL30BAHME 3aKOHa COXpaliciiis
MMIYIIbCa B TEXHHMKe (pakera, BOJOMET M Jpyrue), JIBUraTesih BHYTPCHHCTO
cropanms, naposasi TypOuHa, ObITOBOH XOJOAMIBHUK, KOHMIIMOHEP, TCXHOJIOIHH
[MOJy4YeHHss COBPEMEHHBIX MaTepuajoB, B TOM YHC/IEC HaHOMATCpHaon, W
HAHOTEXHOJIOIMH, DIIEKTPOCTaTHUECKas 3alliTa, 3a3eMIICHUE JJICKTPOIPHOOpOB.
KCEpOKC, CTPYHHBIA npuHTEp, JIEeKTpOHArpeBare/ibHbIe HpuOOpLI.
HJIEKTPOOCBETUTEIbHbIE IIPUOOPDI, IaIhBAHUKA.



11 KIIACC

Pazaen 4. DJIeKTPOAHHAMHKS

Tema 3. Maznumioe no.ie. JAeKmpoMazHUmHas uoyKuus

[TocTosiHible  MarHuThl.  B3auMojielcTBue  MOCTOAHHBIX — MAlHHTOR.
MaruuTthnoe nose. BekTop MarHWTHOM WHJAYKHUMM. [IpHHIMIT  CyNepHosii
MArHHTHBIX Toneil. JIuHun MaruuTHoi wnaykunu. Kapruna JuHUiA MariuTion
MHYKIIMM [10J151 TTIOCTOSIHHBIX MarHuTOB.

MaruuTHoe Tode 1poBojHMKa ¢ TokoM. Kapruma JHHMI  HMHIAYKILH
MarHUTHOIO T0JIs JUTMHHOTO [PSIMOro IPOBOAHHKA M 3aMKHYTOIO KO:JILICBOTO
NPOBOJIHKKE, KATYIIKH ¢ TOKOM. OnbiT Ipereia. B3auMoJIeHCTBUC TIPOBOLHNKOB ¢
TOKOM.

Cusia Ammepa, e€ MOJLyJib U HallpaBlieHHe.

Cuna Jlopenua, eé Mo/1y/lb M HampagJ/ienue. IBuxeHue 3apsiKeHHON HacTHILbI
B OJHOPOIHOM MarHuTHOM rone. PaGora cuiibt Jlopenna.

SBnenne 3eKTpoMarHuTHOW MHAyKuUMH. [loTok  BekTOpa MarHuTHOM
MHAYKIAK,  DJNEKTPOJIBUIKYILAs CHTa HHJAYKUWH. 3aKoH HEKTPOMATHUTHOH
nijlykimu Mapajes.

BuxpeBoe 9JIeKTpHUEcKoe Mojie. DJICKTPOJBHKYIAs CHIa  WHIAYKILKH B
[POBOIHUKE, JBHIKYILEMCS NOCTYNATE/IbHO B OJIHOPOHOM MariuTHOM HOIE.

IIpaBusio Jlenna.

MHAyKTHBHOCT.  SIBIeHMe  CaMOMHJYKUMH. DICKTPOABHKYLIas — cuila
CaMOMHIYKILHH.

DHEpPrusi MarHUTHOI'O MOJIs KaTYIIKH ¢ TOKOM.

DJIEKTPOMArHUTHOE [10JIE.

Texnuueckue yCTpoHWCTBA W IIPAKTHHUECKOE MPHUMCHCHMEC:  TTOCTOAHIBIC
MArHHUTBI, 2JEKTPOMATHHTHI, 3JEKTPOJIBUIATENb, YCKOPUTCIM  3JICMCHTAPHBIN
YaCTHIL, UHIYKIITMOHHAas 11€Yb.

Jemoncmpayuu

OneiT Dpcresa.

OTKJIOHEHHE IEKTPOHHOI'O ITyUKa MarHUTHBIM [TOJIEM.

JIMHUM UHJIYKIIMK MArHUTHOIO 110J151.

BsaumojieiicTBHE IBYX POBOJIHUKOB ¢ TOKOM.

Cuiia Amnepa.

JleficTBue cuiibl JIopeH1a Ha HOHBI YJICKTPOJIUTA.

SIBnenue EKTPOMArHUTHON HHIYKIIMH.

[TpaBuio Jlenua.

3aBUCUMOCTD DJIEKTPOABHKYIICH CHIIbI HHIAYKIHH OT CKOPOCTH H3IMCHCHID
MArHUTHOTO 110TOKA.

SIBrieHne caMOMHJIYKITHH.



Vuenuueckuil sxenepumenm, 1abopamopioie paoomol

M3yuenure MarHuTHOTrO 10151 KaTYIIKH € TOKOM.

UccnenoBanue JACTBUS TOCTOSHHOIO MAarHuTa Ha paMKy ¢ TOKOM.
MccreqoBanue ABJACHUS ICKTPOMArHUTHOH HH/TYKIIHH.

Pa3znen 5. Kosiebanusa n BOJIHBI

Tema 1. Mexanuueckue u 3.1eKmpoMazHummnsle KoJaieoanus

Konebarenbuass  cucrema.  CBOGOMHbIE  MEXAHMUCCKMC  KOJICOaIIMs,
["apmonunueckue kostedanus. [leproj, vactora, amiiMTy/1a 1 (asza KoueOaImil.
[Ipy:KMHHBIH MasTHUK. MaTeMaTH4eCKHid MasTHHK. VpaBHEHHE IapMOHHUCCKHX
kosieGanuit. [IpeBpalieHue HEPruy [PpH FapMOHUUECKUX KOsleOdaHmsX.

KoneGatenbplii  KoHTYp. CBOGOAHBIE HJICKTPOMArHUTHBIE KojeOatms b
WieaJbHOM KoJicOaTenbHOM KOHTYpe. AHAJOrHS MEXKJly MEXaHW4CCKUMU I
yIeKTpoMarHuTHbIMKM  KoneGanusmu. Popmyia  Tomcona. 3aKOH coXxpanctims
JHEPIHH B H/ealbHOM Kojie0aTeIbHOM KOHTYpE.

[IpeacTaBienue 0 3aTyXalolUX KojicOaHusiX. BbIHYKICHHBIC MEXAHHUCCKHC
kosneOanust. Pezonanc. BbIHyKIeHHbIE 2ICKTPOMArHUTHBIC KOJIeOaHus.

[lepemennbiit  Tok. CuHycoWIanbHblii  TEpEMEHHBIH  TOK. MouocTh
[epeMEHHOr0 TOKa. AMIUIMTYAHOE M JICHCTBYIOUIEE 3HAYCHME CHIbL TOKa W
HaTIpsIKEHUS.

Tpancdopmarop. Ilpoussozactso, nepejada 1 norpedicHie WICKTPHUCCKON
SHEepruu. DKOJIOTHUECKHE PUCKH [IPH TIPOM3BO/ICTBE HICKTPOIHCPIHH. KyJibTypa
MCTIOJIB30BAHMS SJIEKTPOIHEPTUHU B [10BCCIHEBHON JKHU3HH.

TexHuueckue YCTPOHCTBA M IPAKTHYECKOE IPHMEHCHHE! JIEKTPUUECKH
3BOHOK, FeHepaTop NMepeMeHHOr0o TOKa, JIMHWH 3J1IeKTporepe/iad.

Hemonempayuu

McelleioBaHie NapaMeTpoB  KoJedaTe/IbHOH CHCTEeMbI  (HIPYKHHHBIH 1K
MaTeMaTHYECKHI MasTHHK).

HaGJo/1eHue 3aTyXarolnx Kosiedanui.

Mcee1oBaHUE CBOMCTB BBIHYIKACHHbBIX KOJICOaHH.

Habnroienue pesoHanca.

CB00O/1HbIE TEKTPOMArHUTHBIE KOJICOaHUs.

OcUMIIOrPaMMBI (3aBUCMMOCTH CHIIBI TOKA M HAINPSAKCHUA OT BPEMCHU) LIS
2JIeKTPOMArHUTHBIX KOJieDaHui.

Pesonanc Mmpd 10C/eJ0BaTeIbHOM  COEAMHECHMH  PE3HUCTOPA,  KATYIIKH
MHYKTUBHOCTH M KOHIEHCATOpa.

MoJie/h TUHHU JIeKTPOoIIepe/1adm.

Vuenuueckuil skcnepumenm, 1abopamopiisie paoonbi

MccesieioBaHHe 3aBUCHMMOCTH TIepHOid MallblX KoJeOaHui rpy3a Ha HUTH OT
JUIMHBI HUTH M MaccChl Ipy3a.



MceieoBaHMe  MEepeMeHHOro  ToKa B HerM W3 [MOCIC/I0BATCIRHO
COC/IMHEHHbIX KOHJIEHCAaTOpa, KaTy K1 W PE3HCTOPA.

Tema 2. Mexanuueckue u 21eKMPOMAZHUMHbIC 601D

MexaHuueckue BOJIHBI, YC/IOBHS PacipoCTpaHCHHA. [lepuos. Cropocth
pacrpocTpaHeHuss W JUIMHA  BOJIHDIL. [Torepeutbie M 1POJAOILHLIC  BOIHDLL
Uurepdepentns u udpaKiins MCXaHHUCCKUX BOJIH,

3syKk. CKOpOCTh 3BYKa. | pOMKOCTD 3BYyKa. Bpicota ToHa. TeMOp 3ByKA.

)/IeKTPOMArHUTHBIE BOIHbI. YCIOBUS W3JIYHCHUS DJICKTPOMATHITHLIX BO.L.
Bsaumnas opuenTauus Bekropos E, B, V B yeKTpoMarHiuTHOR Bojie. CBOHCTBA
IEKTPOMArHUTHBIX BOJIH: OTPAKCHHE, NPEJIOMICHHE, TIOISAPH3ALIIA. M paKiius.
nrrepdepetins. CKOPOCTb IEKTPOMArHHTHBIX BOJIH.

[1lkaja 21eKTPOMArHUTHBIX BOJIH. [IpHMEHEHNE HICKTPOMArHHTHLIX BOHH B
TEXHUKE U OBITY.

[ [pMHLMITBL PAIMOCBSI3H 1 TeeBU/IeHHs. Pajinookaims.

)/leKTPOMAarHUTHOE 3arps3HeHHe OKPYKaloleH Cpebl.

TexHUYECKHE YCTpPOiicTBA M MPAKTHYECKOE HNPUMEHCHHE: MY3bIKAIBHRIC
HHCTPYMEHTBI, YJbTPa3BYKOBas /MAarHOCTHKA B TEXHHKC W MC/UAIITHE, pajap,
paJIMONPUEMHHEK, TEJICBU30p, aHTeHHA, tesnedon, CBY-neus.

Jlemoncmpayuu

OG6pa3zoBaHue U PacipocTpaHeHue HoNepedHbIX 1 IPOOJILHBIN BOJIH.

Koneburonieecs Tej10 Kak HCTOUHMK 3BYKa.

Ha6ioieHue OTpaskeH st U [IPeJIoMIIeHH s MEXaHHYECKUX BOJIH.

Ha6:noenne uutephepeHiini 1 AM(pakiiid MEXaHHHECKUX BOJIH.

3BYKOBOH pe30HAHC.

HabogeHue CBs3M TPOMKOCTH 3BYKa M BBLICOTBHI TOHA C aAMILIUTY/I0H U
4acTOTON KosicOaHHH.

Mccienosanune CBOMCTB  3JEKTPOMarHHWTHBIX BOJIH: OTpakeHue,
[peloMIeH e, ONAPpU3aLHs, AUpPaKIs, uHTepdepeHus.

Tema 3. Onmuka

[eomerpuueckas onrtuka. [lpsamonnHeiHoe —pacrnpocTpaleiie  cBeta B
oiHopoaHOM cpesie. JIyu ceta. ToueuHbli HCTOYHAK CBETA,

Orpaenue cBeTa. 3aKoHbl oTpaxenus cseta. locTpocine n300paKeHuii B
[JIOCKOM 3epKajie.

[IpesiomiieHne ceTa. 3aKOHbl IPEJIOMIICHHUS CBETA. AGCOIOTHBLI 11OKA3ATC/1b
npeiomiietus. IlojHoe BHYTpEHHCC OTPaKeHHC. [IpejieiibHblit  YroJ HOJHOTO
BHYTPEHHEI 0 OTPaKEeHUS.

Jlucniepcust cBeta. CIIOKHBIM COCTAB oenoro csera. LBer.

CoGupatoliiue ¥ pacceHBarollde  JIHH3BL. Tonkass JH3a.  PokycHoc
paccTosiHue M OINTHYECKas CHIIa TOHKOH JIMH3bL [TocTpochue H300pameHHi 15
COOUPAIONIMX U paccerBalomMX JuH3ax. Popmyiia TOHKOW JIMH3BI. Y BCIHUCHHC,
JlaBaeMoe JIMH30H.



[ Ipeiesbl IPUMEHUMOCTH FeOMETPHYCCKOM ONITHKH.

Bonnosasi ontuka. Wurepdepenuuns cpera. KorepeHTHbIC HCTOUHHKH.
VeioBis HaOMOAEHMsT MAKCHMYMOB M MHHHUMYMOB B MHTep(epeHIMOHHON
KapTHHE OT JABYX CHH(a3HbIX KOIepeHTHBIX HCTOYHHKOB.

Jindpaxims  cserta. Jupakunonnas pemérka.  YCIoBHC HabJ/1o eHms
[IABHBIX ~ MAKCMMYMOB — NpH  [MaJAGHWH  MOHOXPOMATHYCCKOIO  CBCTd 1
AUPPaAKIMOHHYIO PELIETKY.

[Tonsipusanus cBeta.

TexHHUeCKHEe YCTPOHCTBA M IMPAKTHYECKOEe MNPUMEHCHHE: OYKH, JIYIid.
¢oroannapar, MPOSKIUMOHHDIH annapar, MHKPOCKOIN, TEJICCKOIL,  BOJOKOHHAI
OITHKa, TUGpPaKIIMOHHAd peHIETKa, MOJIPOM/L.

Jlenonempavuu

[TpsiMOJIMHEHHOE  PAcIIPOCTPAHCHUC, OTPAKCHHE M IIPEJIOMIICHHE  CRCTA.
OnTuueckue npuoopsbl.

[TosnHoe BHyTpeHHee oTpakeHue. Mojie/ib CBETOBO/1A.

WccreioBanue CBOMCTB M300pakeHHi B JIMH3aX.

Mojielin MUKPOCKOI1a, TeJIeCKOoIIa.

Habnoienue uHTepdepetiiig cBera.

Habuto1eHue 1udpakiiiy cBeTa.

HabmoieHue JTUCrepcuu CBeTa.

Ilosydenue crnexTpa ¢ MoMOLILIO IPHU3MBL.

[TosayueHHe CIIeKTpa ¢ MOMOILBIO AH(PPAKITHOHHOH PEIIETKH.

HabGmo1eHue noisipyu3aliiu cBera.

Vyenuueckuil axenepumenn, 1adopamopHsie paoontol

M3mepeHue nokasarelis pesjioM/ICHUS CTEKIA.

McceieioBanne CBOMCTB H300pakeHni B JIMH3aX.

HaOumo1eHue jucrepcuu CBeTa.

Pasnen 6. OcHOBBI crieHAJIbHON TEOPHH OTHOCHTE/IBLHOCTH

[paHuibl  NPUMEHUMOCTH  Kjaccudeckoit  mexanuku.  Tlocrysars
crielMalibHOM  TEOPHH OTHOCUTEILHOCTH: HMHBAPUAHTHOCTH MOJYJs  CKOPOCTH
CBETa B BAKyyMe, [IPUHIIUIT OTHOCUTENILHOCTH DHHIITEHHA.

OTHOCHUTENBLHOCTh OJHOBPEMEHHOCTH. 3aMe/UIeHHEe BPEMEHHM W COKpalllCHHC
JUITMHBI.

DHEPrust U UMI1YJIbC PENIATHBUCTCKON YacTHULLbL.

CBSI3b MacChl ¢ DHEPrUeH W UMITYJIBCOM PEISTUBMCTCKOMH HaCTHILbL. JHCpl s
MIOKOSL.

Paznen 7. KpanroBast pH3HKa
Tema 1. Diuemennmopl K6AHMOBOH ONMUKH



doronsl. @opmyna [ lnanka cssi3n sHeprun GoToHa € €10 4acToTOH. DHEpIus
1 UMIYJIbC GoToHA.

OrkpbiTHe U Hecieaosanne Goroddderra. Onpirer AL I Crosnerosa. 3aKolibl
pororddexra. YpasHenue DHUITCHHA [UIA pororddexra. «Kpacnas rpatuiian»
pororddexra.

Jlasnenue ceera. Onbitbl 1. H. JIeGenena.

XHUMHUUECKOe JEUCTBHE CBETA.

TexHuueckue yCTpOHCTBA M NPAKTHYECKOC [MPHUMCHCHHC! doTornemeny,
oTojiaTunK, conHeuHas darapes, CBeTO/MO.

Jlemoncmpayuu

MoTod(hPeKT Ha yCTAaHOBKE ¢ LIMHKOBOM IIACTHHOH.

McclieioBaHKe 3aKOHOB BHelHero Goroadderra.

CBETOAMOL.

CoJuneunasi Oarapest.

Tema 2. Cmpoenue amoma

Mouennr atoma Tomcona. OnbiTel Pesepdopia no paccesHuto o -HacTHIL
[nanerapHas moaens aroma. l[loctynarer bopa. Msiyuenue wunorionicrmce
GOTOHOB NpH Iepexoae aroma ¢ OJIHOr0 ypOBHs JHEPIUH Ha apyroit. Busib
criekTpoB. CHeKTp ypOBHEH IHEPIruyu atoMa BOJA0PO/Ia.

BosHoBble cBoiicTBa yacTuil. Bosubl e Bpoiss. KopiyckyispHo-BOIHOBOI
Iy aJlu3M.

CroHTaHHOE M BbIHYKJIEHHOE H3JIyHUeHHE.

TexHuueckue YCTpOHCTBA M MPAKTHYECKOC TPHMCHCHHC! CHCKTPabHLI
aHa/IN3 (CIEKTPOCKOI), J1a3ep, KBAaHTOBbIH KOMITLIOTEP.

Hemonempayuu

Mojiens onbiTa Pesepdop.ia.

Onpejie/ieHHe JUIMHBI BOJIHBI J1a3epa.

Habroienue JiInHeH4aThIX CIEKTPOB U3J1YyHCHUS.

Jlazep.

Vuenuueckuil sxenepumenm, 1adopamophsie paoonol

HaGuo1eHue JIMHeH4aToro CreKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTDI, /IOKa3bIBAIOLINE CJIOKHOCTh CTPOCHHMs sijipa. OTKPLITHC
paauoaktuBHocTH.  OmbiTel  Pesepdopiaa 1o ompeacsicHuio  cocranad
pajMoakTUBHOrO M3iydenus. CaoifcTsa anb(a-, Oera-, ramMma-u3JyucHIL.
Biiisinue paguoakTUBHOCTH Ha JKHBBIE OPIraHU3MBbI.

OtkpbiTHe TpoToHa W HeifTpona. Hykionnas mojenb sjipa [‘eizendepra
MBaneHnko. 3apsj sjpa. MaccoBoe uncio sapa. M3oronsl.

Ajbba-pacrian.  DICKTPOHHBIH W [HO3UTPOHHBIN Oera-pacnaji. | amma-
U3y4YeHUe. 3aKOH paJIHOaKTHBHOIO pacriaja.

DHeprus CBA3M HyKJIOHOB B sape. Suepubie cuibl. Jledext maccsl suipa.



SlepHble peakuuu. /leaenue u cuHTe3 A/¢Cp.

Slnepubiii  peaktop. TepmosiaepHbid CHHTES. [IpoGaembl M HEPCHCKTHRBDI
s71epHOI SHEPreTHKH. DKOJIOIHYECKHE aCIeKThl sICPHOH dHEPreTHKA.

DrieMeHTapHble 4acTHIbl. OTKPBITHE TO3UTPOHA.

MeTo,ibl HaOIIOIEHHS U PETUCTPaliMK JIEMCHTAPHBIX YACTHIL

DyHaMeHTaibHbIe B3anMo/IeicTBIs. EJAMHCTBO (PH3HUCCKOM KapTHHbBI MITPa.

TexHuueckHe YCTPOHCTBA M MPAKTHUECKOE MPUMEHEHHEC: JIOZUMETP, Kamepad
Buiibcona, si/iepHbli peakTop, aromHas bomoa.

Jlemoncmpayuu

CuéTuuK HOHU3UPYIOUIUX YaCTHIL.

Vuenuueckuil sxenepumenm, rabopamopnole pabomol

McesteioBanre TPEKOB 4acTull (110 rotosbiM hoTorpadusiv).

Pazaes 8. DiieMeHTbl ACTPOHOMHH H ACTPOPH3HKH

Dralbl pa3BUTHs ACTPOHOMHUM. | IpHKIIajHOE 1 MHPOBO33PCHYECKOE 3HAUCHIC
ACTPOHOMUH.

Bua 3Bé3nunoro Heba. Co3Besjus, spKUe 3BE3/IBI, IJIAHCTBI, UX BHJ/IMMOC
JIBUIKEHHE.

CosiHevHas cucTeMa.

Connite. ConHeunas akTuBHOCTL. Merounux osuepruu Coania v 3BE3L
3BE3/1bI, MUX OCHOBHBIE XapPAaKTEPUCTHKHU. JlHarpamma «ClEeKTpaibHbIH KIdce
CBETUMOCTEY». 3BE3/bI IVIABHOM 110CIIEI0BATEIbHOCTH. 3aBMCHMOCTL «Macca
CBETUMOCTBY JUISL 3B&3]1 IIaBHON M0CJeI0BaTe/bHOCTH. BHyTpeHHee CTpOCHHC
3831, CoBpeMeHHbIEe MpeACTaBlIeHUs O [POUCX0KAeHuH 1 IBostolnn Cojtia u
3BE3/1. DTallbl KU3HHU 3BE3L.

Mueunslit [1yTh — nawma ['anaktuka. Ilonoxenue n asuxenne Cosnia b
[anaktuke. Tunel rajgakTvk. Pajguorasaktuki W KBaszapbl. YEpHBIC JIbIPhL B sLpax
rajJlakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xab0usa. Paszderanne raiaktuk.
Teopus bonbiioro B3psiBa. Pennkrosoe usryueHHe.

MaciutabHasi cTpykTypa BeeneHnHoi. MerarajakTuka.

Hepeiuénuple npodieMbl aCTPOHOMUH,

Vuenuuecxkue naonooenus

HaGuio/1eHusi HEBOOPYIKEHHBIM 1J1a30M € HCIOJIL30BAHHEM KOMIILIOTCPIHBIX
[PUIOKEHHI ISl OlIpe/Ie/IeH s TTON0KEHNUsI HeOeCHBIX OOBEKTOB HA KOHKPCTHYIO
71aTy: OCHOBHbBIE cO3Be3/1Mst CeBepHOro Nojyliapus U spKue 3BE3/1bI.

Habmoaenus B Teneckon Jlyusl, ninaner, Mieunoro ITyTn.

O6o61maouee NOBTOpeHHe

Poib  (GU3MKM M ACTPOHOMHH B IKOHOMHUECKOH, TEeXHOIOIHMHCCKOM.
COLMANBHON M YTHYECKOH cdepax JesTebHOCTH He0BEKa, POJh W MCCTO (PH3HKY
M acTPOHOMHMHM B COBPEMEHHON HAYUHOH KapTHHE MUPA, pPOJib (PU3HUCCKON TCOPHH



B (POPMHPOBAHMH MPEJCTABICHUI 0 (U3MYECKOH KapTHHE MMpa, MCCTO
(u3muueckoil KapTHUHBI MUPA B 00MIEM psijly COBPEMCHHBIX €CTECTBCHHO-HAY LN
[peACTaBICHUIT O IIPUPOJIE.

MezxknpeaveTnbie CBSI3H

Msyuenune Kypca ¢usuki 0azoBoro yposHs B 11 Kiaacce ocyliecTpiscicesd ¢
VUETOM  COJEpIKATEIIbHBIX MEKIPEJAMETHLIX CBA3CH ¢ Kypcamu MaTCMaTHKH,
OMOJIOTHH, XUMHUH, Teorpaduu U TeXHOJIOIHH.

Meoicnpedmemmoie noHAmMus, CBA3aHHbIE ¢ M3YUCHUEM METO/IOB HAYUHOTO
[1O3HAHMSA: sIBJIEHHWE, HaydHbIM ¢akTt, rurnoresa, (U3nYecKas BCJIUMHHA, 3aKOH,
Teopusi, HabJIlO1IeHHEe, DKCIIEPUMEHT, MO/ICIIMPOBAHHE, MOJIC/Ib, H3MCPCHHC,

Mamemamuka: peluieHHe CUCTEMbl  YPABHEHHH, TPUIOHOMETPHUUCCKHC
(YHKIIHK: CUHYC, KOCHHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMCTPUUECKOC
TOXKIAECTBO, BEKTOPbl M MX MPOCKLMH HA OCH KOOPJHMHAT, CJIOKCHHE BCKTOPOB.
[IPOU3BOHBIE DJIEMEHTAPHBIX (DYHKIMiL, NPU3HAKK 1OJ00UsS TPEYIObHIKOR.
ofpe/ie/IeHUe TITOIIA/H NIOCKUX (PUryp u 00hEMA Tell.

Buonoeus: S1eKTPUYECKHE SBICHMS B JKMBOH Npupojie, Koiuedareiibiibic
JIBUKEHUS B JKUBOW [PUPOJIE, OIITHYECKNE SBJICHUS B KMBOMH [IPUPOJIC, JACHCTBHC
pajrdaly Ha ;KUBble OPraHu3Mbl.

Xumus: cTpoeHHe aTOMOB M MOJIEKYJl, KPHCTAJIMYECKas CTPYKTYpa TBEP/IbIX
Teld, MeXaHW3Mbl OOpa30BaHUSl KPUCTATIIMYECKOW PEIIETKH, CICKTPaIbHbII
aHaus.

leoepachus:  MarHuTHbIC  110710Ca  3€MJIM,  3QJICKH  MArHWTHBLIX — Py/L
GoTOCHEMKA 3eMHOM MTOBEPXHOCTH, MPEACKA3aHHUE 3eMIICTPACCHHH.

Texnono2us: NWHHM DJJIeKTpoliepeaay, TreHeparop ICPEeMEHHOIo  TOKd.
3JIeKTPOJIBUraTellb, WHAYKLMOHHAS Ie4b, pajap, PaJHONPHEMHHUK, TCIEBU30D,
antenna, tenedoH, CBYU-neub, npoekMOHHbIH ammapar, BOJOKOHHAs OINTHK,
cosHeunas Oarapes.



IVNIAHHPYEMBIE PE3YJLTATHBI OCBOEHHWS TIPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJIHEI'O OBHIEI'O OBPA30OBAHMUNSI

Ocsoenune yueOHOro npeamera «Pu3Mka» Ha YPOBHC Cpe/Hero o0Hero
oOpasoBaHust (0a30BbII YPOBEHb) JOJIKHO O0CCHCHHUTH JOCTHIKCHHE CIAC/IYIONLHN
JIMYHOCTHBIX, METAIPEMETHBIX U [IPEJIMETHBIX 00Pa30BaTE/ILHBIX PE3Y/ILTATOB.

JIMMHOCTHBIE PE3YJIBTATHI

JIuuHocTHBIE pe3ylibTaThl 0OCBOCHHUs yueOHoro npeamera «DU3uKay 10K bI
OTpakaTh TOTOBHOCTH M CIOCOOHOCTH  O0y4aIOUIUXCH  PYKOBOJCTBOBATHLCS
c(pOPMHUPOBAHHOI BHYTPEHHEH MO3MIME JIHYHOCTH, CHCTEMOH  HECHHOCTHLIX
opuMeHTaumii,  TO3UTHUBHBIX  BHYTPEHHHMX  YOCK/ICHHMI,  COOTBCTCTBYIONINN
TPAJMLIMOHHBIM LEHHOCTSM POCCHICKOro 00LIeCTBa, PACHIMPCHHUE JKU3HCHHOIO
OIBITA ¥ OMBITA AEATE]LHOCTH B NpOIlecce peaau3allid OCHOBHBIX HallpaBJICHUH
BOCIIMTATEJIbHON JIeSITeIIBHOCTH, B TOM YHCIIC B HaCTH:

1) rpazK1aHCKOro BOCIHTAHMS:

c(OPMUPOBAHHOCTD MPAKAAHCKOH MO3MIIMKM 0OYHAIOLICIOCA KAK AKTHBHOTO i
OTBETCTBEHHOIO YJieHa pOCCUICKOro 0011ecTBa;

MPUHSTHE  TPAAMLMOHHBIX  OOLICUECIOBEUCCKUX  TYMAHMCTHHCCKHX 1]
JIEMOKPAaTHYECKUX LIEHHOCTEH;

FOTOBHOCTH BECTH COBMECTHYIO JICSITEIBHOCTE B MHTEpPECaxX IPay1aHCcKoro
0611lecTBa, YHAaCTBOBAThH B CAMOYTIPaBIeHUH B 00pa3oBaTe/IbHOH OpraHU3alum;

YMEHHE B3aUMOJICHCTBOBATH ¢ COLMATbHBIMH MHCTUTYTAMH B COOTBCTCTBIN ¢
HX PYHKIHSIMM M HazHa4yeHUEeM,

FOTOBHOCTH K TYMaHUTAPHOH W BOJIOHTEPCKOM 1A TEbHOCTH,

2) NATPHOTHYECKOTO BOCITHTAHNS:

c(pOPMUPOBAHHOCTD pPOCCUICKO Ipak/1aHCKOM MJICHTHUHOCTH,
[1aTPUOTU3MA;

[ICHHOCTHOE OTHOIIEHHE K [OCYJIapCTBEHHLIM CHMBOJIAM, JIOCTHIKCHMSIM
POCCHICKHX YUEHBIX B 00/1aCTH (PU3MKKM W TEXHHUKH,

3) AYXOBHO-HPABCTBCHHOI'0 BOCHHTAHHUS!

chOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, ITHIECKOIO 1IOBC/ICHHS:

CIIOCOOHOCTh OLIGHHUBATh CUTYALMIO W MPUHUMATh OCO3HAHHBIC PCIHICHIS.
OpPHMEHTHPYSICh Ha MOPaJbHO-HPABCTBEHHbBIC HOPMbI W IEHHOCTH, B TOM HHC/IC B
JIeSITCIIbHOCTH YYEHOI 0,

0CO3HAHMWE JIMYHOrO BKJI14/1a B [IOCTPOCHUE YCTOHUYMBOIO Oy/1yIICIO!

4) 5cTeTHYEeCKOro BOCIHUTAHUA:

HCTETHYECKOE OTHOLIIEHUE K MUPY, BKIIIOYasA HCTETUKY HAYUHOI'O TBOPUCCTHA,
IpUCYLIEro (PU3HYECKON HayKe;

5) TPYA0BOIro BOCHHTAHHSA:



HHTEPEC K pasiv4uHbIM cdepam podeccHoHanIbHON JIeITE/ILHOCTH, B TOM
YMC/Ie CBA3AHHBIM C GU3UKONH U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIH BLIOOP
Oyayuieit npoheccuu U peanu3oBbIBaTh COOCTBCHHDBIC KH3HCHHbBIC [1/1aHbl:

FOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO M caMoo0pa3oBatmio 1 00/1ac |
(hM3UKH HA NPOTSAKEHUHN BCCH KHU3HU,

6) HIKOJIOIHYECKOI0 BOCTIHTAHHA:

c(hOPMHUPOBAHHOCTH  IKOJIOTHYECKON KYJIBTYPbl, OCO3ZHAHMC [1J100&ILHOIO
xapakTepa IKOJOTHYECKUX MPodsIeM;

JIAHHPOBAHUE M OCYILECTBICHNE JICHCTBUI B OKPYKAIOIICH CPLJIC Ha OCHOBC
3HAHM 11EJIeH YCTOMYMBOTO Pa3BHTHI YC/IOBCHECTRA]

pacUIMpeHe OIbiTa JCATEILHOCTH JKOJOIMHYECKOW HANPABICHHOCTH  Ha
OCHOBE UMEIOLIIMXCS 3HAHUIT 110 Gu3HKe;

7) HIEHHOCTH HAYYHOI'O NO3HAHNA:

c(hOPMHUPOBAHHOCTL MHPOBO33PEHHs, COOTBETCTBYIOIICIO COBPEMCHHOMY
VPOBHIO pa3BUTHsL (PU3MIECKON HAYKH,

OCO3HAHHE [IEHHOCTH HAy4YHOH JEATEJIbHOCTH. I'OTOBHOCThL B lpoleccee
u3ydeHus:  (U3MKM  OCYLLECTBJATL  MPOCKTHYIO M MCCICJAOBATCIILCRYIO
NesATe/IbHOCTh UHAUBHUYAJIbHO U B IPYTITIC.

METAIHIPE/IMETHBIE PE3YJIbTATDI

IlosHaBaTe/lbHbIe YHHBEPCcAIbHbIE YUeOHbIe I CTBHS
ba3oBble JJIOrHYecKue 1eHCTBUS:
CaMOCTOATENILHO  (OPMYJIMPOBATHL W AKTYaJIM3HpOBaTh  MPOOICMY,
paccmaTpuBath €€ BCECTOPOHHE,
olnpesie/IsiTh Ledn JeATeJbHOCTH, 3a/laBaTh IlapaMeTpbl M KPUTEPHM HN
JOCTUIKEHHUS;
BbISIBJIATh ~ 3aKOHOMEPHOCTH W IPOTHBOPEYMS B PacCMaTpHUBACMbBIX
(H3UYECKUX SABJICHUSX;
pa3padaThiBaTh I[UIAH pelleHUss NpodiieMbl ¢ YYETOM aHAJIM3a MMCIONIHXC
MaTepHalbHbIX U HEMATEPHAIbHbIX PECYPCOB;
BHOCHUTH KOPPEKTUBBI B JI€ST€/IBHOCTh, OILICHMBATL COOTBETCTBUC PC3Y/ILTATOR
11eJ1SIM, OLIEHUBATh PUCKM MOCIEACTBUH JIeATE/IbHOCTH,
KOOpP/MHUPOBATh M BBIIOJNHATL  padoTy B YCIOBMAX  pealibHOIO,
BUPTYaJbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMO/ICHCTBHS:
pa3BUBaTh KPEAaTHBHOE MbIILJICHHE [TPH PEIICHUH KU3HEHHBIX 1poliiem.
bazosble HCC/I€10BATE/ILCKHE JIEHCTBHA!
B/1aJICTh HAYYHOH TEPMHHOJIOIMEH, KIIOUEBbIMH [OHATHAMH H MCTO/LAMH
(U3HYUECKOMN HAYKH;
BJIQJICTh HABbIKAMH YUeOHO-MCCIIe/I0BATEIILCKOW H IIPOCKTHOH JICATC/ILHOCTH
B 001aCTH (PU3HKH, CIIOCOOHOCTBIO U FOTOBHOCTBIO K CAMOCTOSTCIIBHOMY HOHCK)



METOJIOB peulleHusi 3azau (HU3MUYECKOro COJACpKaHMA, MPUMEHCHHUIO PasIHHHbIN
METOJ/I0B [103HaHUS;

BiaJleTh BHJAAMH JIEATEJILHOCTH 110 TIOJYHCHHUIO HOBOI'O 3HaHMA, ClO
MHTEpHpeTalni, MPeodpa3oBaHUio H  TPUMEHEHHIO B PasiiMiHbIX yaeOHbIN
CHTYALlHSIX, B TOM YHCIIe [IPH CO3AaHMM yueGHBIX IPOCKTOB B 00J1acTH PH3HKK:

BBISIBJISATH T[IPUUHMHHO-CJICACTBEHHBIC CBA3H M AKTYyaIM3HPOBATL  3a/ldty.
BBIJIBUATh IUIOTE3Y €& pelleHMs, HAXOJUTh apryMeHThl JUlsi JIOKa3aTC/IbCThd
CBOMX YTBEPJK/ICHHU, 3a1aBaTh APAMETPbl U KPUTEPHUH PCLICHHS]

AHAM3NPOBATH  TIOJIyUYCHHBIE B XOJ€ PCLICHHS  3a/laun  pesy/IhbTathl,
KPUTHUYECKH OLICHMBATH MX JIOCTOBCPHOCTD, POIHO3UPOBATH H3MCHCHHC 13 HOBLIN
YCJIOBHSX;

cTaBuTh ¥ (OPMYIMPOBATHL COOCTBCHHBIC 3ajadun B 00pa3zoBaTelibiiol
JESITELHOCTH, B TOM HHCIIC IIPH H3YUCHUH (PU3HKH;

JaBaTh OLIEHKY HOBBIM CHTYaIlHSIM, OLLCHUBATh TPUOOPETEHHBIN OIbIT;

yMeTh [ePeHOCHTh 3HAHMs 10 (U3MKe B MpaKTHuecKylo  odiacth
JKU3HEIeATeIIbHOCTH,;

yMeTh HHTErpPUpOBATH 3HAHUS U3 PA3HbIX TPEAMETHbBIX 00MacTeH:

BBIJIBUI'ATh HOBBIE WJI€H, IIpeJlaraTh OPUIHHAIBHBIC [TOAX0/1bl M PCTIICH 3

CTAaBUThH MPOOJIEMBI U 3a/1a4H, JIONYCKAIONIME aJIbTEPHATHBHBIC PCILICHHS.
PaGora ¢ undgopmanuen:

BJIQ/ICTh HABBIKAMM 110Jy4YeHus] HHPOPMAMU (U3MUECKOr0 COJCpKatus 13
MCTOUHMKOB Pa3HbLIX THIOB, CaMOCTOATENLHO OCYHIECTBIATL [MOMCK, aHajlus,
CHCTEMATH3ALMIO U HHTEPIpeTaluio MHPOPMALMH Pa3IMUHBIX BHI0B 1 (OpM
Ipe/CcTaBIeHHs;

OLIEHHUBATH JIOCTOBEPHOCTL HH(POPMALIMH;

MCIIONIB30BaTh  CpeAcTBa  MH(MOPMALMOHHBIX M KOMMYHHUKAIHOHHBIX
TEXHOJIOIMH B PelCHUH KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OpraHu3allionibIx
sajad ¢ coOurojleHMeM TpeGOBaHMM IProHOMUKH, TEXHHKH Oe301acHOCTH.
FUIHEHBbl,  pecypcocOepeskeHusl, [PaBOBLIX W ITHMYECKMX  HOPM,  HOPM
uH(MOpMaLIMOHHON D€30M1acHOCTH;

co3/aBaTh TEKCThl (U3MUECKOro COJAEpKaHUs B pasiM4HbIX (opmarax ¢
yUETOM HazHaueHust HHOPMALUK 1 11e/1eBO#H ayIMTOPUH, BBIOHPAs ONTHMAIILIIY IO
(opMmy MpecTaBlIeHUs U BU3yaJIM3allHH.

KoMMyHHKaTHBHBIE YHHBEpCAIbHbIE YUeOHbIC ACHCTBUS:

OCYILIECTBIATh  OOlIeHHe Ha ypokax (U3MKH W  BO  BHC-YpOUHOH
NesITe)IbHOCTH,

pacno3HaBaTh  MPEANOCHUIKM  KOHQUMKTHBIX — CHTYalUMH M CMsrHalh
KOHGJIUKTbI;

pasBEPHYTO M JIOPMYHO H3JIaraTh CBOIO TOYKY 3PCHHS € HCHOIL30BAHNCN
SI3BIKOBBIX CPEJICTB;



[IOHUMAaTh U HCIOJIb30BATH [PEUMYLICCTBA KOMAHIHOW W WMHIMBH/LYAILHOH
padoTbl;

BLIOMPATh TEMATHKY M METO/(bl COBMECTHBIX JIHCTBHH ¢ yu&rom 00uMX
MHTEPECOB W BO3MOKHOCTEH Kazk/10I'0 YleHa KOJUIEKTHBA,

NPUHAMATL  LEJM  COBMECTHOH  JICATENIbHOCTH, — OPIraHW30BBIBATL U
KOOPJAMHUPOBATL JEHCTBHUS 110 €€ JOCTUKEHMIO: COCTABISATh [UIAH JCHCTBHI,
paciipe/ie/isiTh POl ¢ Y4YETOM MHEHHI YYaCTHHMKOB, OOCY&/1aTh Pe3y/bTarhl
COBMECTHOI paboThl;

OIIEHMBATh KA4eCTBO CBOEr0 BKJIaJa M KakJI0r0 Y4acTHHKA KOMal/ibl B
o011 pe3yabTaT Mo pa3padoTaHHbIM KPUTCPHSAM;

npejiaraTh HOBBIC [POCKTbl, OIEGHUBATH WJIEH C [103ULMH  HOBH3ILI.
OPUTHHAIBLHOCTH, TPAKTHYECKOH 3HaUYHMOCTH;

OCYLIECTBIJIATh I[O3MTHBHOE CTpAaTErMyeckoe I[OBEJCHHE B pasjiMulibIX
CHUTYAIlMSX, POSIBIATH TBOPYECTBO U BOOOpakeHue, ObITh HHUIIMATUBHLIM.

PeryisiTHBHBIE YHHBEpPCA/IbHbIe YUeOHbIe IeHCTBHS
CaMoopraHu3anms:

CAMOCTOSITENIBHO OCYLIECTB/IATh MO3HABATEILHYIO JACATCILHOCTL B 001acTH
(GU3MKM M aCTPOHOMHH, BBISBIATH NPOOJEMbI, CTABUTh W (POPMYIMPOBATEH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTaBJSAThL IUlaH pelleHus pacyCTHbLIX W Ka4eCTBCHHbBIX
3a/1a4, 11JIaH BBITTOJTHEHUS TIPAKTHYECKOH padoThl ¢ YUETOM HMCIOLLIUXCH PECYPLOB.
COOCTBEHHBIX BO3MOXHOCTEH W NPeUTOYTEHHI;

naBaTh OLICHKY HOBBLIM CHTYalLHsAM,

pACIIMPATH PAMKH y4eOHOI0 MpejiMeTa Ha OCHOBE JIMYHbBIX [PE/IT0UTCHHII;

jenarh OCO3HAHHBIA BBIGOp, aprymeHTHpoBarh ero, Oparh Ha ccOs
OTBETCTBEHHOCTBD 3a peLIeHHE,

OLIEHUBATH NPUOOPETEHHBIN OIBIT,

crioco6eTBOBATH  (POPMHUPOBAHMIO M [IPOSIBICHUIO HPY/MIMKM B 00.1aC H
(pM3KMKH, TIOCTOSIHHO MOBBILIATH CBOKH 00pa3oBaTe/IbHbIH 1 KYJIbTYPHbIH YPOBCHb.

CaMOKOHTPOJIb, IMOUHOHAIbHbIH HHTE/LVICKT!

JlaBaTh OIIEHKY HOBBIM CHTYalMsIM, BHOCHTb KOPPEKTHUBBLI B JICATCILHOCTD,
OlICHHMBATh COOTBETCTBUE PE3YIILTATOB LICJISAM,;

BIAJZeTh  HaBbIKAMU  I03HABATEJbHOH  peICKCHH  KAaK  OCO3HatiHs
COBEpIUAEMbIX JACHCTBUI M MBICIUTENIBHBIX MPOHECCOB, HMX Pe3ylblaloB u
OCHOBaHHH;

HCII0JIb30BATh NPUEMBI peIeKCHH ISl OLEHKM CHTYallMK, BLIOOpa BEPHOIO
peLueHus;

YMETh OIICHMBATL PUCKH M CBOEBPEMCHHO [PHHUMAThL PELUCHHA 110 HX
CHU/KECHHIO,



MPUHMMATh MOTHBBI M aApryMEHThl JIPYTHX [IPH  aHAIM3C Pe3yliblarton
JIesITelIbHOCTH;

[IPUHUMATD ce0sl, NOHUMAsl CBOM HEJAOCTATKH M JIOCTOMHCTBA!

MPUHUMATh MOTHMBBI M apryMeHThl JIPYTHX TIpH QHAJIU3C Pe3yibraron
JIeSATEJIbHOCTH;

[pU3HABATH CBOE MPABO U MPABO JAPYIHX HA OLIHOKH.

B nporiecce AOCTHKEHUS JIMUHOCTHBIX PE3YJILTATOB OCBOCHUS [IPOIPAMMDbI
no ¢usMkKe JUisi ypOBHs cpejaHero o0uero oOpaszosaHus y 0OyqalONHxCs
COBEPLICHCTBYETCS IMOLUOHAIIBLHBIH MHTEJUICKT, (pETI0JIaralonmil
chOpMHUPOBAHHOCTD:

CaMOCO3HaHMsl, BKJIKOYAIOIIEr0 CIIOCOOHOCTL ITOHUMAThL CBOC IMOIHOHAIBLITOC
COCTOSIHME, BUJIETh HAMpaBJIeHUs Pa3BUTHSI COOCTBEHHOMH IMOIHOHAILHON Cephl,
OBITH YBEPEHHBIM B cede;

CcaMOperyJMpoBaHus, BKJIIOYAIOUICIO CAMOKOHTPOJb, YMEHUC TPHHAMATL
OTBETCTBEHHOCTH 3a CBOE TIOBeJIeHHE, CIOCOOHOCTHL — aJlalTHpOBATLCS K
IMOLHMOHAIBHBIM H3MEHEHUSIM U MPOSIBISTL TMOKOCTb, ObITh OTKPbITHIM HOBOMY

BHYTPEHHEH MOTHBALMH, BKIKOYAIOUIEH CTPEMIICHHE K JIOCTHACHHUIO 1HCIN 1
yCIexy, ONTUMM3M, WHHLHATUBHOCTH, YMEHHE JIEHCTBOBATH MCXO0/ M3 CBOMX
BO3MOKHOCTEH;

IMIIATHH, BKIIFOYAOIIEeH CrocoOHOCTh ITOHUMATh YMOLIMOHAIBHOE COCTOsHMNC
JPYIUX, YYMTHIBATH €ro MpH OCYLICCTBICHHH OOLIeHHA, CIIOCOOHOCTh K
COUYBCTBHIO U COMEPEIKUBAHHMIO;

COLMAIBHBIX HABBIKOB, BKJIIOUYAIOUIUX CITOCOOHOCTh BbICTPAWBATL OTHOLICH S
C JIPYTHMH JI0/IbMH, 3800 TUTLCS, IPOSIBISITH HHTEPEC W paspeniath KOHPIHK b,

INPE/IMETHBIE PE3YJIbTATbI

K koniy oOydenus B 10 kjacce npejMeTHble pe3ylbrarThl Ha 0a3zoBOM
VPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTE Y OOYHAIOIIUXCS YMCHHUH !

JEMOHCTPUPOBATEL HA MpUMEpax polib U MeCTo (PU3HKKM B (POPMUPOBALI
COBPEMEHHOW HAy4YHOH KapTHHbI MHUPd, B Pa3BUTHU COBPEMEHHOH TCXHHUKH 1
TEXHOJOTHIl, B IPAKTUUECKOM JesTe/IbHOCTH JIKO/IEH;

VUMTBIBATH TPAHULLI  [PUMEHEHHMs H3YYCHHBIX (U3HUECKUX  MOJIC/ICi:
MartepHalibHas TOYKa, HHeplMaibHas cucTeMa oTcuéra, abCco/OTHO TBEPIIOC 1¢II0,
WCalIbHBIH a3, MOJIEJIH CTPOEHHS ra30B, KMAKOCTEH W TBEP/BIX TEIl, TOUCHHDII
YIEKTPUUECKHH 3apsi/l TP pelleHuH (PU3MYECKHX 3a/1a4;

pacio3HaBaTh (PU3MUECKHE SBJICHHS ([IPOLECChl) M OOBICHSTH UX Hi OCHOBC
3AKOHOB MEXaHMKH, MOJIEKYISAPHO-KMHETHUECKOH TEOPHUM CTPOCHMUs BCLICCTBU i
ICKTPOJIMHAMMKH:  PaBHOMEPHOE M PaBHOYCKOPEHHOC  IPAMOJIMHCHIOC
JABWXKEHHE, CBODOJIHOE NajieHde Tesl, ABHMIKEHHE I10 OKPYKHOCTH, HHCPILHs,
B3auMojeiicTBre Tell, Auddy3us, OPOyYHOBCKOE JABHIKEHHE, CTPOEHHE KM/IKOCTCH



U TBEPBIX TeJ1, M3MEHeHHe 00bEMaA Tell NIPU HArpeBAHUU (OXJIAKIACHHH ), TCILIOBOC
paBHOBECHE, HUCMAapeHue, KOHJICHCALMs, IUIaBJICHHE, KPUCTAIIM3ALMS, KUIICHHC,
BJIQYKHOCTh BO3/lyXa, MOBbIILICHHUE JIABJICHUS I'a3a [IPH €0 HarpeBaHHUU B 3AKPLITOM
COCyJIe, CBSI3b MEXIY I[lapameTpamMH COCTOsSHHs — Ta3a B M30Mpolleccax.
YICKTpHU3aLlMs TeJl, B3aUMOJIEHCTBHE 3apsi/I0B;

OIUCBIBATH MEXaHHYECKOE JIBUIKEHHE, WCIOIb3Ys (PU3HUCCKUC BCIHUHIIDI
KOOpJAMHATA, [1YTh, [E€PEMEIIEHUE, CKOPOCTh, YCKOPEHHE, macca 7Te/a, CHUL
HMIIYJIbC TeJla, KMHETHYECKas DHEPrus, MOTCHIHAIIBHAS dHCPIUs, MCXaAHHYUCCRUs
padoTa, MeXxaHW4ecKas MOIIHOCTL, IIPpH  OIHCAHMM  MPABHIILHO  TPAKTOBATL
GU3MUECKMIT CMBICT MCIIOIb3yEMbIX BEIHUMH, HX O003HAYCHMSI M CIMHMILLL,
HAXO/MTh (POPMYJIbl, CBS3BIBAIOLINE JIAHHYIO (PU3HYECKYIO BEJIMUMHY C JIPYIHMH
BEJIMUMHAMMU;

ONMUCHLIBATL M3yYEHHBIE TEIJIOBLIE CBOHCTBA TCA M TCIUIOBBIC SBJICHMA,
HCrob3ysi  (pU3MUECKHe BeJIMYMHBI: JIaBJICHUC rasza, Temieparypa, Cpe/iis
KUHETHYECKash IHEeprus XaoTHYECKOIo JIBMKCHHUST MOJICKYIL, CPCAHCKBAAPATH
CKOPOCTh MOJICKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHSA SHCPIHA, pabota rasa,
KOd(p(QUIIMEHT TMOJIe3HOro JIEHCTBHs TEIJIOBOrO JIBUratesis; IpH  ONHCAHHH
[MPaBUJIbHO TPAKTOBATh (PU3MYECKHH CMbICH MCIOJIB3YEMBIX  BEIMUMH, 1N
0603HAYeHHUsT M eJAMHULBI, HaxXOAUTh (OPMYJIbI, CBA3BIBAKOLIMC  JIAHHYHO
(GU3UUECKYHO BEIIMYHHY € JIPYTUMH BeJIHUHHAM,

OIIMCHIBATH U3YYEHHBIC YICKTPUUCCKHE CBOUCTRA BEICCTBA U DJICKTPHUCCRIC
SIBJICHUS (IIPOLIECChI), MCIONbL3YS (PU3MUCCKUE BEAMYMHBI: HJICKTPUYCCKUI 3apsiL,
HIICKTPUUYECKOE 110J1e, HANPAKEHHOCTD M0/15, ITOTEHLUHAJ, PAa3HOCTh [IOTCHIMAILOB,
[pU  ONMWCAHWKM NPABHILHO TPAKTOBAThH (DU3HUECKHH CMBIC]T  HCIIOJIB3YCMBIX
BeJIMYMH, UX OOO3HAYEHUS M EIMHMIbI, YKa3blBaTh (OPMYIIbl, CBS3LIBAIOIINC
JaHHYIO (DU3UYECKYIO BEJIMYUHY C JAPYIUMH BEJIMYHMHAMM!

aHATM3UPOBATh (PU3UYECKHE TPOIECCHl M ABICHHS, HCIIONb3Ys QU3IUCCKIC
3aKOHbI U IPUHLIMITBL: 3aKOH Beemuproro tsirotenus, I, 11 n HI sakonsr Heiotonad.
3aKOH COXPaHEHHMsl MEXaHMYECKOH 9HEPIHH, 3aKOH COXPAHCHMs MMIIYILCd.
IIPUHLIMIT CYTEPIO3ULIMK  CHJI, TPUHIMIT PABHOMNPABHs HHEPHHAILHBIX  CHCTCM
oTcuéra, MOJICKYIAPHO-KMHETHYECKYIO TCOPHIO CTPOCHHS BEIIECTBA, 1'a30BbIC
3aKOHbI, CBSI3b CPe/IHel KMHETHUECKOH YHEPIUHU TCIJIOBOIO JIBUAKCHHS MOJICKY.T ¢
a0COJIIOTHON TeMIlepaTypoi, 1epBblk 3aKOH TCPMOJIMHAMMKH, 3aKOH COXPaHCHs
HIEKTPUYECKOro 3apsiia, 3akod Kynona, 1pu 5TOM  pasjiuuarh  CJOBCCHYIO
(GOpMYJIMPOBKY 3aKOHA, €ro MaTEeMATHYECKOC BbIPAKEHHE W YCIIOBHSA (I'PaiiHilbl,
00J1aCTH) IPUMEHUMOCTH;

OOBACHSTH OCHOBHBIE TPHUHLMIILI JICHCTBHS  MaliMH, 1pHOOPOB 1
TEeXHHYECKUX YCTPOMCTB; pa3iivyaTh yC/IO0BHA MX O€3011aCHOIO HCIIOIL30BAHHA B
[1OBCE/IHEBHOMN KU3HH;

BBIMTOJIHATE DKCIIEPUMEHTBI [0 MCCIE/I0BAHUIO  (PU3HUCCKUX  SBICHUI 1
IPOLIECCOB € HCIOJIL30BAHHEM MPAMBIX H KOCBEHHBIX HM3MCPCHHIH, 1IpH DTON



dopmyaupoBaTh  npoGieMy/3azady M THIOTE3y  YHEOHOTo  IKCHCpUMCHTA.
coOMpaTh YCTAHOBKY M3 [1P@UIOKEHHOr0 000pY/I10BaHMUSA. [IPOBO/IMTEL OULIT i
(hopMyIMpPOBaTh BBIBO/IbI;

OCYILECTBJIAT TPAMBIC H KOCBEHHBIE H3MEPEHHS (PU3HUCCKUX BCIHUMH, 1IPH
3TOM BBLIOMPATh ONTUMAJIbHBIA CHOCOO M3MEPEHHUST W MCHOJIL30BATE M3BCCTHHIC
MeTO/Ibl OLIEHKH MOTPEIIHOCTEH U3MEPEHHH;

MCCJIeIOBATh  3aBHCHMMOCTH — MEKIY — (PU3MYECKUMH  BCIMYUHAMM - C
HCTIO/B30BAHUEM TIPSAMBIX H3MEPCHHH, TIPH 2TOM KOHCTPYHUPOBATL YCTAHOBKY.
(QUKCHPOBAThH Pe3yJbTaThl MONYUCHHON 3aBUCUMOCTH (PU3MUCCKUX BCAMUMIL 15
Ri/1E TaOJIMIL U rpadMKOB, Jej1aTh BEIBO/IbI 110 PE3YJIbTATaM HCCIIC/I0OBAHNA,

co6JII0/1aTh MpaBHja Ge301acHoro Tpy/aa Ipv NPOBEACHHH MCCIC/I0BAHUI B
pamkax Y4eOHOro SKCIepHMeHTa, yueOHO-HCCIICI0BATENLCKON M [IPOCKTHOI]
JIeSTEJILHOCTH € HMCIIOJIL30BAlIHeM H?»MCpHTCJIbeIK yCTpOﬁCTB H JI’dGOpu'l‘O]DHUI'O
000opy/10BaHUS;

pemiaTh pacuéTHble 3a7auM C SBHO 3aaHHOM GU3MUECKOH  MOJICIIBIO,
HCIIONB3Ys (PU3MUECKNE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBC aHa/ln3a yC 10BHA 3d/ 1
BLIOMPATh (PU3HUECKYIO MOJIE/Ib, BBLACIATH (PU3MUCCKHE BEJIMUYHILI H Ghopmylibl,
HeoOXOAUMBIE JUIsl €€ pelIeHUs, NMPOBOJMTL PacdyCrbl W OUEHHUBATH PCAIbLHOCTD
[OJIyHEHHOTr0 3Ha4eHUs (PU3HYECKOH BEIIMUNHBI;

pelaTh KaueCTBeHHbIE 3a/1a4u: BLICTPAUBAThL JIOTHYCCKH HCIIPOTHBOPCIHBY IO
[LeIIOYKY PpacCy’JICHHH ¢ Onopoil Ha H3y4YCHHbIC 3aKOHBI, 3aKOHOMCPHOCTH i
(PU3HUCCKHUE SIBIICHMS

MCI10JIL30BaTh [pH peLIeHHH yueOHbIX 3aj1a4 COBPEMCHHDBIC
HH(OPMALIMOHHbIE TEXHOJIOTHH JUlIst TIOMCKA, CTPYKTYpHpOBaHHs, HHTCPIPpCTaltin
W MpejicTaBieHus yueOHOH U HayqHO-TIONYJIAPHOH HHbOpMALIUH, MOJIYUCHHOH 13
pa3MYHbIX HCTOYHUKOB, KPUTHYECKH aHAIM3HPOBATH M0JIy1acMyto HH(OPMAIIHIO;

[PUBOIMTH TPUMEPBI BKJI/la POCCHIICKMX 1 3apyOeiKHBIX YUEHBIX-(DU3NUKOB B
pa3sBUTHE HAyKH, OOBSCHEHME TMPOIECCOB OKPYKAIOWECro MHUpa. B pasBHTc
TEXHUKHU U TEXHOJIOIHH;

HCIIOJIE30BATh TEOPETHYECKUE 3HAHHMs 1O (PU3MKE B ITOBCCAHCBHOH N3N
juis obecrieyenus: 6€30MaCHOCTH MIPX O0OpallleHUH ¢ NpUdopamMi U TEXHHUYCCKHUMH
yCTpoiicTBaMM, [UIsi COXPaHeHHs 30pOBbs U COOIIIOJICHHSA HOPM 9KOJIOTHHCCKOTO
[HOBEJICHUS B OKPYIKaroLleH cpejie;

pabotarb B TIpylllle ¢ BBINOJHCHMEM Pa3JIMUHBIX  CONHAIBHBIX poJICi,
[UIaHUpOBaThL PabOTy IPYIIIb, PALMOHAIBHO  PacHpeie/siTh O0A3AHHOCTH i
MJIAHUPOBATh AEATE/IbHOCTh B HECTAHJIAPTHBIX CUTYalHsX, aICKBATHO OLCHHBAT]
BKJIAJL KQJK/I0TO M3 YUACTHUKOB IPYIIIbL B PEIICHUE PACCMATPUBAEMOM 1PODJICMbI.

K koHuy oOyueHns B 11 Kuacee mHpeiMeTHBIC PE3yibTaThl Ha Oa30BOM
YPOBHE JIOMKHbI OTPaKaTh CHOPMUPOBAHHOCTH Y 00YHAIOLIMXCSH YMEHHH:

JIeMOHCTPHPOBATh Ha TIPUMeEpPax pollb U MecTo (QU3MKH B (GOPMHUPOBAHIH
COBpEMEHHOI Hay4HOH KapTHHLI MHpa, B Pa3sBUTHH COBPEMCHHOM TCXHUKH 1



TeXHOJIOIHH, B INPAKTHYECKOH JesTelbHOCTH JIOJeH, LEeJOCTHOCTh U CAMICTRO
Gu3HuecKoi KapTUHBI MUpa;

YUHTBIBATL TI'PAHHLIbl  [IPUMCHEHMS H3YUEHHBIX (HU3UUECKHX  MO/ICIICH:
TOUEUHBIH DJTCKTPUYECKUH 3apsi/1, JIyd cBeTa, TOUEUHbIH MCTOMHUK CBETA, sijleplias
MO/Ie/lb aToMa, HYK/IOHHAs MOJIe/lb aTOMHOIO SiApa [PU PCHICHHH (PU3HUCCKIN
3aj1a4;

pacro3HaBaTh (U3MUECKUe sIBJICHHS (IPOLECCh) U 0OBICHATL X HA OCHORC
3aKOHOB YJICKTPOJAMHAMHUKHN U KBAHTOBOH (GH3UKM: MNICKTPUUYECKAs TIPOBOIMMOCT,
TCIUIOBOE, CBETOBOE, XMMMYECKOE, MArHUTHOE JICHCTBMS TOKA, B3aMMOJICHCTBHC
MAarHMTOB, OJICKTPOMArHUTHAsE WH/IYKIMS, JEHCTBUE MArHUTHOIO 110Js 1A
POBOJIHMK € TOKOM M JBMXKYILUMHCS 3apsijl, JCKTpOMArHuTHbiC KoscOatus i
BOJIHbI, TPSAMOJIMHEHHOE pacnpocTpaHCHUE CBeTd, OTPAKCHHUC., [PCIOMICIIIC,
uHreppepenims, Judpakuus M [OJAsApH3alMs  CBETA, JIMCHCPCHS  CBeTd,
(Goroatekrpuueckuit ahdexr (Gorordhdekr), cBeTOBOE J1aBICHNE, BOZHUKHOBCHIHC
JIMHEHYATOro CIEeKTpa aToMa BOJIOPO/la, €CTeCTBEHHAass M HCKYCCTBEHHs
Pa/IHOAKTHBHOCTD;

OIMCHIBATH H3YYEHHBIE CBOHCTBA BEIIECTBA (DJICKTPHUHUECKHME, MallHUTHbIC,
OITHYECKHE,  DJCKTPUYECKYIO  [IPOBOJMMOCThL  PA3IMYHLIX — Cpe/l)  H
2JICKTPOMArHUTHbIE SBJICHMS (ITPOLECCHI), HCHOJIB3YS (U3MUCCKHC BCIHUMIILI
ICKTPUYECKUH 3apsi/l, CHJla TOKA, DJIEKTPUYECKOEe HalpsKEeHHe, JICKTPHYCCKOC
COIPOTUBIIEHHE, PA3HOCTL MOTEHIIMAIOB, HICKTPOABHIAKYLIAs cHila, padora Toka.
MHYKLMS MarHMTHOro Ioiis, cuia Awmnepa, cuia JlopeHia, HMHIYKTHBHOCT
KATYLIKH, HEPrusl 2JIEKTPHUUECKOro W MAarHWTHOrO IMOJICH, MCpHOL M HacTota
KojiebaHuii B KosjedaTeJbHOM KOHTYpE, 3aps/l M CHla TOKa B 1pollecce
rapMOHUYECKHX 3JICKTPOMArHUTHBIX —Koslebanuil, QokycHoe paccrositie i
OnTHYEcKas CWJla JIMH3bI, TPH OINKUCAHUKM [PABMILHO TPAKTOBATH (DPU3HUCCKILI
CMBICII HCIIOJIb3YEMBIX BENWYHH, HMX O0003HAYEHHSA W C/IMHHIBL, YKa3bIBAI)
GopMyJIBl,  CBA3BIBAIOIIME  JAHHYIO  (DU3HYCCKYIO  BRIMUMHY € JIPYIHMK
BEJIMUHHAMM;

OIMCBIBATL M3YyYeHHbIE KBAHTOBBIC SBJIEHHUS M IIPOIECCCHI, HCIIOIb3YA
(pu3uUYeCcKHe BEJIMYMHBL: CKOPOCTb AJIEKTPOMAHUTHBIX BOJIH, JUIMHA BOJHbI 1
4acTOTA CBETA, IHEPIUsl U UMITYJIbC (POTOHA, NEPHO/L MOJIypaciiajia, JHEPrus Crs3m
ATOMHBIX sijlep, I[PH OINMUCAHMM [IPABHILHO TPAKTOBATH (DU3HUCCKHIT  CMBIC]
HCIIONB3YEMBIX BEJIMYMH, UX O00O03HAYECHMs M €IAMHHILbI, YKa3biBaTh (OPMY.Ibl,
CBSI3bIBAIOIIME JIAHHYIO (PM3MYECKYIO BEJAMYMHY C JIpYIMMH  BCIHYMHAMM,
BBIYUCIISITE 3HaYeHHe (PU3HUECKON BEJIHYHHBI;

aHAIIM3UPOBATh (PU3MUYECKHE TPOICCChl M SIBIEHMS, HCTONb3YS (PU3HUYCCRUC
3aKOHBI M TIPUHIIMIEL: 3aKOH OMa, 3aKOHBI [10C/I€I0BATE/ILHOIO U 1apAIIC/IbHOTIO
COC/IMHEHMS MPOBOJHUKOB, 3akoH Jlkoyns-JleHua, 3akoH JJICKTPOMArtHTHOIN
MHIYKLIMH, 3aKOH MPSMOJIMHEHHOr0 pacipoCTpaHeHUsi CBETa, 3aKOHbl OTPaAKCIliy
cBEeTa, 3aKOHBI MpEJOMJIEHHs CBeTa, ypaBHenue DitHwTeHa Ui Gorordderia.



3AKOH COXPAHEHHUS DHEPrUH, 3aKOH COXPAHCHUS MMIIYJLCA, 3aKOH COXPUAHCIs
IEKTPUUECKOTO 3apsi/ia, 3aKOH COXpaHEHMS MAcCOBOrO YMCJ/Ia, HOCTYIaThl bopa.
3aKOH Pa/IMOAKTHBHOrO pacria/ia, fpu 9TOM pas3anyaTh CIOBECHYIO (POPMYITHPOBKY
3aKOHA, €ro MaTeMaTHYyecKoe BbIpakeHHe W YCJIOBHsSL (IpaHuiibl, 00J1acTi)
[IPUMCHUMOCTH;

OnpeJIe/siTh HAalpaBleHHe BEKTOPa HHIYKITHH MarHHTHOT'O HOJIs IIPOBO/IHIKA
¢ TOKOM, CHJIbl AMTiepa v cuJibl Jlopeniia;

CTPOMTH M OIUCBLIBATHL H300pakkeHHe, CO3/laBaeMoe [IUIOCKAM  3CPKATOM.
TOHKOM JIMH30H;

BBIIIOJIHSTE DKCIIEPUMEHTBI 110 MCCIEI0BAHUIO  (DU3HUCCKUX  SIBJICHMI 1
[POLIECCOB ¢ HMCMOJIB30BAHHEM TPAMBIX M KOCBEHHbLIX H3MEPCHHMIi: 1pH JTOM
dopmyanpoBath npoblieMy/3azauy M THIOTE3y  Y4EOHOIO  IKCICpHMEHTA.
cobupaTh YCTAHOBKY H3 IPEUIOKEHHOro 000pyA0BaHUA, [IPOBO/IATE OULIT 1
(GopMyJIMPOBATH BIBOJIbI;

OCYLIECTBIISATh MPSAMBIE M KOCBEHHBIC M3MEPEHHS (U3NUCCKUX BEIHHHIL 11PH
3TOM BBIOMpATh ONTUMAJIBHBIH CIIOCOO HM3MEPEHHS M MCHOJB30BATL M3BCCTHLIC
METO/Ibl OLIEHKH [IOTPELIHOCTEN H3MEpeHHH;

MCCJIC/I0BAThL  3aBUCUMOCTH  (PM3MUECKMX  BEJIMYMH € MCHOJIL30BAHHCM
NpSAMBIX  M3MEPEHMI: NpU  ITOM  KOHCTPYMpOBAThH YCTAHOBKY, GpUKCcHpoBaThL
pe3yIJIbTaThl M0JYYEHHOH 3aBUCUMOCTH (PU3HUCCKUX BEJIMUYHH B BHIIC TadJiuIL |
rpaduKOB, [eJ1aTh BbIBO/IBI 110 Pe3y/IbTaTaM HCC/Ie/I0BaHHS]

co6T10aTh TpaBHIIa 6e30M1acHOro Tpya IpH MPOBEJEHHH MCC/IC0BalNi i
pamMkax y4deOHOro 9KClepHMeHTa, yueOGHO-MCCIIe/I0BATEIILCKON U TIPOCKTHOI
JeSTeIPHOCTH C MCIIONB30BAHMEM M3MEPHUTEILHBIX YCTPOHCTB 1 J1adopaTopHoro
00opy/l10BaHHUS;

peliaTh pacyéTHble 3aaud C ABHO 3aJ1aHHOI GU3MHCCKOIT  MOJICIIBIO,
HCTTONB3Ys (PU3MYECKHE 3aKOHBI M NPUHIMIIBI, HA OCHOBE aHaJIn3a yCJA0BHA 3d/lati
BbIOUPATh (PU3UUECKYIO MOJIeNb, BLLICATH (QHU3NUCCKHE BEJIHYHUHEL 1 hopMy b,
HeoOXOMUMBIC JUIS €€ pelleHUsl, MPOBOJUTL PACHEThl W OUCHUBATL PeaibHOCT:
[1OJIYYEHHOTO 3HAYEHUs! (PU3HUECKOM BeJIMUHHbI,

peliaTh KauecTBEHHbIC 3a/1a4K: BLICTPAUBATD JIOPMYECKH HETIPOTHBOPEHHBYIO
LEMOYKY pacCy’K/IEHUH ¢ ONOpOH Ha M3YYCHHBIC 3aKOHbI, 3aKOHOMECPHOCTH H
hH3HUUYeCKHE ABICHUS,

MCIOJIB30BATh  TPH  pELLEHHH yueOHBbIX 3a/1a4 COBPCMCHHBIC
MH(POPMALIMOHHBIC TEXHOJIOIUH JUIsl [IOUCKA, CTPYKTYPHPOBAHHS, HHTCPIPCIALliH
W [peiCTaB/eHts yueOHONH M HAyHHO-TIONY/IAPHOI HH(OPMAIIHM, MOJYHCHION 113
pa3IMUHBIX UCTOYHUKOB, KPUTHYECKH aHaIH3HpOBATh M10J1y1acMylo uHpOPMAILHIO:

OOBSICHATH TMPHHLMIBI JEHCTBUSI MAallMH, HPUOOPOB M TCXHUYCCKHX
YCTPONCTB, pa3inyarh yC/IOBUS MX 0€30MacHoro UCrnoh3oBaHms B IOBCE/THEBHOI
KU3HHU;



[PUBOJMTHL NPUMEPbI BKJIaj1a poccn HCKMX 1 3apyOEKHBIX yUHbIX-QH3HKOR B
pa3sBUTHE HAYKH, B OOBACHEHHE IPOLECCOB OKPY/KAOMICTO MHUpa, B PA3BUTIHC
TEXHUKH ¥ TEXHOJIOTMH;

MCIIOJIB30BATh TEOPETHHECKUE 3HAHUS 10 (BU3UKE B MMOBCE/HEBHOM K31
Juist obecriedeHust 6e30MacHOCTH 1py o0pauleH!H ¢ NPUOOPaMU M TEXHUHYCCKHMH
yCTpOiicTBaMHU, [UISi COXPAHEHHs 310POBbs U COOJIIOJICHUST HOPM JKOJIOIHHCCKOTO
[1OBEJICHHUSI B OKPYKAIOUIEH Cpe/ie;

paGoTaTh B TpyNme ¢ BBITONHEHHCM PABIMUHBIX  COHUMATBLHBIX  POIICH.
[IaHUPOBATL PaboTy IPYMIlbl, PAlMOHAIBHO pacHpeaesaTh o0s3aniocTi 1
[J1aHUPOBATh JESTEBHOCTb B HECTAHJAAPTHBIX CHUTYALMSX, a/ICKBATHO OlCHHUBATH
BKJIA/ KOXKI0TO U3 YYACTHUKOB TPYIIIBI B PELICHUE PACCMaTpUBACMOIt 11pOOIICMBI.



