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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOr0 ypoOBHS Ha YpOBHE CpEIHEro OoOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TOJOKEHHM M TpeOOBaHUM K pe3ysibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTebHOW MporpaMmsbl, mpeactaBieHHbix B OI'OC
COQO, a rtakxe c yuéroM (DenepanbHOil paboueld MporpaMMbl BOCIUTAHUA H
KOHILIETILIUM TpernoAaBaHuss ydeOHoro mnpeaMera «®Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3AUIX Poccuiickoit denepanud, peanu3yrommx OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Copnepxanue TmporpamMMbl MO (U3MKEe HampaBlieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTuHBI Mupa oOydaronuxcs 10—11 kinaccoB npu oOydeHUH
ux ¢pu3nuke Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO TOIX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM GI'OC COO k 11aHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYYEHHs, a TaKkKe
YUYUTHIBAET HEOOXOJMMOCTh pealn3allid MEXIPEIMETHbIX  CBA3eH (u3uku ¢
€CTECTBEHHO-HAYUYHBIMU YUYEOHBIMU MpeaMeTamMu. B Helt onpenensitoTcsi OCHOBHBIE
e U3ydyeHus: (PU3UKU Ha YPOBHE CPEJIHETO 00IIero 00pa3oBaHMs, IIJIAHUPYEMbIE
pe3yabTaThl OCBOCHUS Kypca PU3HKU: JIMYHOCTHBIC, METANPEIMETHbIC, PEIMETHbBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no gu3HKe BKIIOUYAECT:

IJIaHUPYEMBIE pe3yJbTaThl OCBOCHHUSA Kypca (M3MKUA Ha 0a30BOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIC pe3yJIbTAaThl 110 T0JIaM O0y4YCHUS;
conepxkanue yueoHoro npeamera «dusuka» no rogam oOyueHus. Guszuka

KaK HayKa o HauOoJiee OOIIMX 3aKOHAX MPUPOJbI, BBICTYNAasi B KaueCTBE Y4eOHOTO
IpeaIMeTa B IIKOJE, BHOCHUT CYIIECTBEHHBIM BKJIAaJ B CUCTEMY 3HaHUU 00
okpyxaroreM wmupe. [IkonbHBIM Kypc (U3UKH — CHUCTEMOOOPa3yIOIIUN s
€CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB, IMOCKOJIbKY (U3NYECKHE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHUM, HM3y4aeMbIX XHUMHUEH, OUOJIOTHEH,
¢buzmyeckoit reorpadueit u actpoHomueir. Mcmonb3oBaHME W AKTHUBHOE
NpUMEHEeHUue (QU3NYECKUX 3HAHUW  ONpeAeNsieT XapakTep U pPa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SJHEPreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIYYeHHUsS] HOBBIX MATEpUAJIOB C 3a/JIaHHBIMU CBOMCTBaMHU W pyrux. W3yuenue
(bU3MKKM BHOCUT OCHOBHOM BKJIaJ B POPMUPOBAHUE ECTECTBEHHO HAYYHON KAPTUHBI
Mupa oOyyarmuxcs, B (GOpPMUPOBAHHWE YMEHUM MPUMEHSATh HAyYHBIM METO
MO3HAHUS TIPU BBIMOJHEHUHN UMH YYEOHBIX UCCeoBaHui. B oCHOBY Kypca (hu3uku
JUTSL YPOBHS CpEHEro o0uiero ooOpa3oBaHus MOJOXKEH Psiji UAEH, KOTOPbIE MOXKHO
paccMaTpuBaTh Kak MPUHIUIIBL €M0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypcC SIBISETCA JIOTUYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJJACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBMM € HEW MmaTepuan Kypca (HU3UMKH
oObenuHEH BOKpYr (Qusmyeckux Teopuid. Bemymmm B Kypce sBIAETCA
dbopMupOBaHUE TPEICTABICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pUU, BEIIECTBE U



noJie.

Hoes eymanumapuzayuu. EE peanuzaiys TpeanoiaraeT HUCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIMaga (PU3NYECKON HayKdh, OCMBICICHHE CBS3U Pa3BUTHS
(buU3HMKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU MTPOOIEMaMHU.

Hoess npuxnaonoti  nanpasenennocmu. Kypc (usuku npenmosaraet
3HAKOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX M TEXHOJIOTMUECKHUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peamuszyeTcs TOCPEACTBOM BBEIICHUS DIIEMEHTOB
coJiep KaHusl, TOCBAIEHHBIX SKOJIOTUYECKUM MTPOoOIeMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBbl C Pa3BUTUEM TEXHUKH M TEXHOJOTHH, a TaKKe OOCYXKIEHHUs MpodiieM
PaLMOHAJIBHOTO IPUPOIOIOIB30BaHUS U 3KOJIOTHYECKON O€30MMacCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMHM Kypca (PU3MKH Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsl SBISAIOTCA (pu3nueckue Teopuu ((HopMHUpPOBAHHME NPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3UIECKON TEOpUH, POIH (PyHIAMEHTAIBHBIX 3aKOHOB U
MIPUHIIAIIOB B COBPEMEHHBIX MPEJICTABICHUSX O MIPUPO/IC, TPAHULIAX MPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TPOIIECCOB).

CucTeMHO-eSTENbHOCTHBIN MOAXO0 B Kypce (DM3HKHU pean3yeTcs MPEexXIe
BCEro 3a CYET OpPraHM3allii SKCIEPUMEHTAIBLHOW JEATEIBHOCTH OOYJaroIIUXCs.
Jli1s 6a30BOT0 ypOBHS Kypca (PU3UKH — 3TO UCTIOIB30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX YKCIIEPUMEHTOB 1 J1a00paTOPHBIX paboT, KOTOpHIE B IpOrpaMMme
no (usuke O0bEAMHEHBI B OOIIMNA CHHCOK YYEHMUYECKMX MPAKTUYECKUX PadoT.
Breienenne B ykazaHHOM TiepedyHE Ja0OpaTOpPHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISI ¥ OLIEHKH, OCYIIECTBIISIETCSl YYaCTHUKaMH 00pa30BaTebHOTO Mpoliecca
UCXOJI1 U3 OCOOCHHOCTEH IUIAHMPOBAaHUSA M OCHalleHus kaOuHera ¢usuku. [Tpu
3TOM oOOecreunBaeTCcsl OBIAJCHHE  OOYYAOIIUMHUCA YMEHHUSIMH TPOBOJIUTH
KOCBEHHBIC M3MEpPEHUs, MCCIEAOBAHUSA 3aBHUCUMOCTEH (PU3UYECKHX BEIWYUH U
MTOCTAHOBKY OIIBITOB IO MPOBEPKE MPETIOKEHHBIX TUTIOTE3.

bonbioe BHUMaHueE yiesieTcs penieHHI0 pacu€THBIX U KAUeCTBEHHBIX 3aj1ad.
[Tpu 5TOM A1t pacu€THBIX 3a7a4 MPUOPUTETOM SIBIISIIOTCS 3a/1a4M C SIBHO 3aJaHHOMN
du3nIECKO MOAEIBIO, TIO3BOJIAIONINE TPUMEHSTh U3YUYCHHBIC 3aKOHBI 1

3aKOHOMEPHOCTH KaK M3 OJTHOTO pa3zelia Kypca, TaKk U MHTETpUpys 3HaHUS U3
pasHbIX pa3zfenoB. [ KauecTBEHHBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3alaHus Ha
OOBSICHEHHE TPOTEKaHUS (PU3UYECKUX SBICHUM M MPOILECCOB B OKpY)KAIOIIEH
KU3HH, TpeOyromue BpIOopa (GU3NIECKON MOJIETH IJIsi CUTYaIH MPAKTHKO

OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusamMu GI'OC COO k MaTepraibHO TEXHUYECKOMY
oOecrieueHnto yueOHOro mporecca 0a30BbIii YpOBEHb Kypca (DU3UKH HA YPOBHE
cpenHero o0miero obpa3oBaHusl JODKEH W3Yy4aTbCs B YCJIOBHUSIX —IPEIMETHOTrO
kaOuHeTa (U3NKKA WIA B YCIOBUSAX HHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOrO LUKIa. B xabunere Gu3nku JOMHKHO OBITH HEOOXOIMMOE
nabopatopHoe 00OpyAOBaHME MAJsi BBIMIOJHEHUS YKa3aHHBIX B  IpOrpaMMme Io
¢du3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pyAOBaHUE.



JleMoHCTpaliioHHOE  00opyAOBaHUE (QOPMUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHHMMAJIbHOW  JOCTaTOYHOCTH M OOECHEYMBAET TMOCTAHOBKY
NEPEUUCICHHbIX B IMporpamMme 1o (U3MKEe KIIOYEBbIX JAEMOHCTpALUNA IS
UCCJIENIOBAHMUS  M3yYaeMbIX  SBJICHUHM W TIPOLECCOB, OJMIUPHUUECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlabopaTopHoe o0OOpyJqOBaHUE JUISI YYEHWYECKHUX MPaKTUYECKUX padboT
dbopmupyeTcss B BUAEC TEMAaTUYECKUX KOMIUIEKTOB M OOECHeuMBAECTCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOy4arlmuxcs. TeMaTUYecKue KOMIUICKTHI
7abopaTopHOTO O00OPYJOBaHUSL JOJKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMH 1IENIAIMH  M3y4YeHUs (GU3MKA B oO0mEeM oO0pa3oBaHUU

ABJISIOTCS: - (OpMHUpOBAHUE HHTEpEca M CTPEeMJICHUS] OOydarommxcsl K

HAyYHOMY  HM3YYCHHUIO TIPUPOABI, Pa3BUTHEC UX HWHTCIUICKTYaJIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH;

pPa3BUTHC HpCI[CTaBJICHI/Iﬁ 0O HAy4YHOM MCTOAC IIO3HAHHUA U

(bOpMI/IpOBaHI/IC HCCICAOBATCIBCKOI'O OTHOHICHHUA K OKPYKAroImnuMm
SABJICHUAM,

- (popMHpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa U3y4eHUs

OCHOB CTpOEHUSI Marepuu U (yHAAMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHre YMEHUN OOBSCHITH SBICHUS C UCIIOJIB30BaHUEM (DU3NUECKUX
3HAHUU W HayYHBIX JJOKAa3aTEIbCTB;

- (popMupoBaHUE TNPEACTABICHUN O pojid (UBUKU JISI Pa3BUTHUS

JIPYTUX €CTECTBEHHBIX HaYK, TCXHUKHU U TEXHOJIOTHM.
JlocTrxkeHre ATUX IeJIe 00eCreuyrnBacTCs PEIICHUEM CIECAYIOIMMX 3a/1a4d B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHETO O0IIero oOpa3oBaHUs:

OpUOOpEeTeHNEe CUCTEMbl 3HAHMM 00 O0HmMX (PU3HYECKHUX

3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX, BKIIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO
Gu3KNKy, SIEKTPOJAMHAMHUKY, KBAHTOBYIO (U3HKYy W DIIEMEHTHI
acTpous3ukm;

- (popMupoBaHUE yMEHUN MPUMEHSTH TECOPETUUYECKUE 3HAHUS IS

oOBbsicCHeHUS (UBMUYECKUX SIBJICHHM B TPUPOJAE W JUISl TPHHITHS
MTPAKTUYECKUX PELICHUH B MIOBCEIHEBHOMW KU3HU;

OCBOEHHE CITOCOO0OB PCIICHUA Pa3JIMYHBIX 3aaa4 C ABHO 3aﬂaHHOfI

dbu3nYecKkoil MOJIeNbIo, 3aJad, MOAPa3yMEBAIOIIUX CaMOCTOSITEIIBHOE
co3/laHue (PU3MUECKON MOJECIH, aJICKBATHOU YCIOBUSAM 3aJ1auu;

ITIOHMMAaHHEC (I)I/ISI/I‘-IGCKI/IX OCHOB M IIPHUHIHUIIOB I[CﬁCTBHH

TEXHUYECKUX YCTPONCTB M TEXHOJOTHMUYECKUX MPOILIECCOB, UX BIUSHUS Ha
OKPYXKAIOIYIO Cpeay;



OBJIAZICHUC MCTOJaMM CaMOCTOATCIBHOIO INNIAHUPOBAHUA U

IIPOBCIACHUA (bHSI/I‘-IGCKHX OKCIICPUMCHTOB, adHAJIN3da W HHTCPIIPCTAIUU
I/IH(I)OpMaHHH, OIIPCACIICHUA NOCTOBCPHOCTH ITOJIYUCHHOI'O pE3yJjIbTaTa,

CO3JaHHE YCIOBUM JUIA PAa3BUTHS yYMEHHHW IPOEKTHO-

UCCIIEOBATENBCKOM, TBOPUYECKOU IESITENBHOCTH.

Ha wusydyenue ¢usuku (06a30BBI YpOBEHb) Ha YPOBHE CPEIHETO OOIIETO
obOpazoBanus otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HECNIO), B
11 xmacce — 68 "yacoB (2 yaca B HEJICIIIO).

[Ipennaraempiii B mporpamme 1o (u3uke mepeueHb JadOpaTOpHBIX U
MPaKTUYECKUX pabOT SBIAETCS PEKOMEHIOBAHHBIM, YUUTENh JENaeT BBHIOOD
MPOBENCHUsT JA0OpPaTOPHBIX pPAOOT M OMBITOB C YYETOM WHAMBUIYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

COAEPKAHUE OBYUYEHUSA
10 KITACC
Paznes 1. ®u3uKka 1 MeTOAbI HAYYHOTI'O MIO3HAHUSA

@u3nka — Hayka o mpupojne. HayuHble METOABl MO3HAHMS OKPYKAOIIETO
Mupa. PoJib 3KcriepuMeHTa U TEOPUH B POLIECCE TO3HAHUS PUPOABL. IKCIIEPUMEHT
B (husuke.

MonenupoBanue ¢Gu3MUECKUX SBJICHUM U TpoiieccoB. HayuHble rUmoTE3bl.
dusnyecKkue 3aKOHbl U TEOpUHU. ['paHUIBI TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u Mecto ¢u3uku B (HOPMUPOBAHMM COBPEMEHHON HAYYHOU KapTHHBI
MUpa, B IPAKTUYECKOMN NEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

AHasioroBble U IUQPOBBIE H3MEPUTEIIbHBIE MPUOOPHI, KOMIILIOTEPHBIC
JTATYUKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuka

Mexanuueckoe ABuxkeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBHIKECHHS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsisi CKOPOCTh, MTHOBEHHasi CKOpPOCTh) U
YCKOPEHUE MaTepHaIbHOM TOYKH, UX IPOCKIUU HAa OCHU CHUCTEMbI KOOPIMHAT.
Clio)keHue nepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpsSIMOJIMHENHHOe ABWxkeHue. I 'paduku
3aBUCUMOCTH  KOOPJWHAT, CKOPOCTH, YCKOpPEHHUS, TyTH H I[EePEeMEIICHUS
MaTepuabHON TOYKU OT BPEMEHH.

CBoOoaHOE nazieHre. Y CKopeHue CBOOOIHOTO MaiCHUSI.

KpuBonuneitnoe nBuxeHue. [[B>keHHE  MaTepUaJbHOW TOYKHA IO
OKPYKHOCTHU C IIOCTOSIHHOM MO MOJAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHNHAS
ckopoctb. [lepuon u yactora oOpamieHus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: CIIMAOMETD,
JBH)KEHUE CHAPSOB, LIEMTHBIE U PEMEHHBIE TIEpeIadHn.



Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETA, WIUTIOCTPALNS KUHEMATHUYECKUX XapaKTEPHUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBaHue JBMKEHMH C HCIOJIB30BAHMEM MPOCTHIX
MexaHu3MoOB. [lajieHne Ten B BO3yX€e U B pa3pEKEHHOM MTPOCTPAHCTBE.

HaGmronenue nBrkeHusl Tena, OpPOIIEHHOTO MOJA YIJIOM K TOPU30HTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHHUS.
HamnpasneHnue CKOpoCTH IPU ABUKEHUH 110 OKPYKHOCTH.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydeHne HepaBHOMEPHOTO ABUKEHHS C LIEJIbIO ONPENEIECHUS MITHOBEHHOMN
CKOPOCTH.

HccnenoBanne COOTHOIIEHUSI MEXAY NYTSIMH, NPOWIECHHBIMHU TEJIOM 3a
IIOCJICIOBATEIbHBIE PAaBHBIC IMPOMEXYTKHM BpPEMEHHU IIPU PABHOYCKOPEHHOM
JNBWKCHUH C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne NBUKEHNS [IapUKa B BI3KOU KUJIKOCTH.
N3yuyenue ABMKEHUS Tena, OpOLMIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka

[Ipuamun  otHocutenvsHOCTH  ['anunes.  IlepBeii  3akoH  HeroToHAa.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoi 3akoH HeroToHa
1. MaTepuaabHOW TOUYkW. Tpernilt 3akoH HbroTOHa MJisi MarepualbHBIX TOYEK.
3akoH BceMupHoOro TiaroreHud. Cuina tsbkectu. [lepBast kocMuyeckass CKOPOCTb.

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

Tpenue. Buasl Tpenus (mokosi, CKoapxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuina TpeHHsI CKONIBKEHHUS U cuia TpeHus nokos. KoagduuueHnt tpeHus.
Cwuita cOnpOTUBIIEHN IPU IBU)KEHUU TEJa B KUIAKOCTH WIIN Ta3e.

[locTynarenbHOe W BpalllaTeIbHOE JBH)KEHHE a0OCOJIIOTHO TBEPAOTO Tena.
MOMEHT CHJTbI OTHOCUTENBHO OCH BpaiieHus. 1lnedo cumnel. YcenoBus paBHOBecHs
TBEPAOTO TEA.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: MOAIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBnenune nHepuuH.

CpaBHEHHE MacC B3aUMO/ICHCTBYIOIIMX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopMaIiuu.

HesecomocTe. Bec Tena mpu yCKOpEHHOM HOABEME U
najgeHur. CpaBHEHUE CUJI TPEHUA TIOKOS, KayeHus U
CKOJIbYKECHHSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol
N3yuyenue aBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH CHJT YIIPYTOCTH, BO3HHMKAIOIIMX B MPYKUHE U
PE3UHOBOM 00pasiie, OT X JAehopMariyi.

HccnenoBanre yciaoBUW pPaBHOBECHS TBEPAOTO TeENA, HMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3axonbl cOXpaneHusn 6 MexaHuKe

Nmiynbc maTepualibHOW TOYKHM (Tesa), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMnynbec cuiibl 1 W3MEHEHHE HUMITYJIbCa TeNd. 3aKOH COXPAaHEHUs HMITyJIbCa.
PeakTruBHOE IBMXEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckasi sHeprusi marepuaibHOM Touku. Teopema 00 H3MEHEHHH
KUHETUYECKOU JHEPTUMU.

[TorenuunanbHas DHEPIusl. [TorennumanbHas SHEprus yIpyro
nedopMupoBaHHOM NIpYyKUHBL. [loTeHIIMabHAS SHEPTUS TeJla BOJIU3U MOBEPXHOCTH
3emMin.

[loTeHuMaibHBIE W HEMNOTEHUHAIbHBbIE  CcWibl.  CBsi3b  pabOThI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHUEM MEXaHUYECKOW SHEPTUH CUCTEMBI TE€J. 3aKOH
COXPAHEHUSI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.
TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NMPUMEHEHME: BOJOMET, KOMED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.
Jlemoncmpayuu
3aKOH COXpAaHEHUS UMITYJIbCA.
PeakTtuBHOE OBHKEHUE.
[lepexon MOTEHLMANBHOW JHEPTUU B KUHETHYECKYIO U
oOpaTHoO. Yuenuueckuii sxcnepumenm, i1abopamopuvle padomol

N3yuenne abCOMIOTHO HEYNPYroro yjaapa ¢ MOMOIIbI ABYX OJAMHAKOBBIX
HUTSHBIX MAasSTHUKOB.

HccnenoBanre cBsi3u pabOTHI CUJIBI ¢ U3MEHEHHEM MEXAHUYECKOW SHEpPruu
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Pasznen 3. MousekyasipHas pu3nKa U TEPMOAUHAMMKA
Tema 1. OcHosbl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE MOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUH M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBwkenue. Juddysus. Xapaktep IBWKCHUS W
B3aMOJECUCTBUS YacTHUI[ BellecTBAa. MoOJEnu CTpOCHUs Ta30B, XUIAKOCTEH H
TBEPJBIX TEJ U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeleil. Macca u
pa3mepsl Mosiekyi. KonuyectBo BemectBa. [locTtosiHHas ABoraapo.

TermnoBoe paBHOBecue. Temrmeparypa u €€ usmepenue. lllkana temneparyp
Llenbcus.

Mopnens  uaeanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJIAPHO
KHHETHYECKOW TEOpUU HJICATLHOTO Tas3a. AOCONIOTHAas TeMIiepaTrypa Kak Mepa
CpeoHE KHHETUYECKOM JHEPruM TEIJIOBOIO JBMKEHMS dvactul rasa. lllkama



temneparyp KensBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenaeneeBa—Kianenpona.
3akoH JlanproHa. M30mponeccsl B MIC€aIbHOM Tra3e C MOCTOSHHBIM KOJMYECTBOM
BenlecTBa. ['paduyeckoe NpeCcTaBICHHE H30IPOLECCOB: H30TEPMaA, H30XO0pa,
n3o0bapa.

TexHU4ecKue YCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OapomerTp.

Jlemoncmpayuu

OmnbIThl, /0Ka3bIBAIOIIME TUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu
MOJIEKYJI OPTaHUYECKUX COCINHEHUN.

OmnbITel 110 1M Py3un KUIAKOCTEH U ra30B.
Mojenb OpOyHOBCKOTO IBUKEHHUSL.
Mogens onsita llTepHa.

OneITsl, JOKa3bIBAIOIIINE CYILECTBOBAaHUE MEXMOJIEKYJIIPHOTO
B3aUMOJICHCTBHUS.

Mopnenb, WUIIOCTpUpYIOUIas MPUPOAY NaBJICHHS Ta3a Ha CTEHKH COCyAa.
OnbITHI, WJUTFOCTPUPYIOUIUE YPABHEHUE COCTOSIHUS UICATBHOTO T'a3a, U30MPOLECCHI.

Vuenuueckuii sxcnepumenm, 1adopamopivie pabomul

Omnpenenenue mMacchl BO3[lyXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]Ty TApaMETPaMU COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbl mepmooOuHaAMuUKuU

TepMoauHaMuueckass cucTeMa. BHYTpeHHsSI dHEPrusi TEPMOINHAMUYECKON
CUCTEMBI U c1tocoObl €€ n3MeHeHnusd. KomuuecTBo TemnoTsl U paboTta. BHyTpeHHss
SHEprus  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buuel — Teronepenaydu:
TEIJIONPOBOJAHOCTh, KOHBEKIMS, U3JIy4eHHE. YeIbHasi TEMIOEMKOCTh BELIECTBA.
KonuuecTBO TEMIO0THI pH TEIIONEepeaaye.

[lonsitue o0 aamabatHoM mpouecce. IlepBblil 3aKOH TEPMOJIMHAMUKH.
[IpumeHeHue nepBOro 3akoHa TEPMOJMHAMHMKHM K u3ompoleccaM. ['paduyeckas
MHTEpHpeTanus padoThl rasa.

Btopoit 3akoH TepMojauHamuku. HeoOpaTuMOCTh MPOLIECCOB B MPHUPOJE.
TeroBble MammHbl. [IpuHIUMIBI 1eWCTBUS TEIUIOBBIX MamiuH. [IpeoOpa3zoBanus
SHEPruu B TEIUIOBbIX MamunHax. Koa@duuueHTt mnonesHoro AeHCTBUS TEILIOBOM
mamuHsbl. [ukn KapHo u ero koa@uiimeHT nojse3Horo AeMCTBUS. DKOJIOTMYECKUE
POOJIEMBI TETIJIO3HEPTETUKH.

TexHUYeCKHuEe YCTPOMCTBA W MPAKTHYECKOE TNPHUMEHEHHE: JBUIaTellb
BHYTPEHHETO CrOpaHusi, ObITOBON XONOAMIbHUK, KOHAUIIMOHED. [JemoHcmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Teja MpU COBEpUICHHH pabOThI: BBUIET
npoOKku W3 OYTBHUIKM TOJ JACHCTBHEM CKAaTOTO BO3[yXa, HarpeBanue s¢upa B
JaTyHHOU TpyOKe MyTEM TpeHUs (BUICOJEMOHCTpALIHS).

M3MeHeHne BHYTpEHHEN YHEPruu (TeMreparypbl) Teja Npy TeIionepeaaye.
OmnbIT 0 aanabaTHOMY PAaCUIMPEHUIO BO3yXa (OMBIT C BO3AYUIHBIM OTHHUBOM).

Monenu napoBoi TypOUHBI, ABUTaTENsl BHYTPEHHETO CTOPaHHs, PEaKTUBHOTO



JBUTATEJIA.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomol
N3mepeHnune yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwiecmea. Dazosvie nepexoovl
[lapooOpa3oBanue u KoHjieHcaius. McmapeHue u KkumneHue. AOCONIOTHas U
OTHOCHUTENIbHASL BJIAXHOCTh BO3ayxa. HacellieHHBIM map. YnaelbHas TeIuioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypbl KUIEHUSI OT JlaBlieHUsd. TBEpoe
teno. Kpucrammuyeckue u aMopHbie Tella. AHU30TPOIUs CBONCTB KPHUCTAJIOB.
Kunkue xpucramisl. CoBpeMeHHbIE MaTepuaisl. [InaBieHne u KpucTayin3amus.
VY nenbHas TerioTa miasnenus. Cyonumanus. Y paBHEHUE TEIIOBOrO OanaHca.

TexHuueckue yCTpOWCTBA WU MNPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KAJIOPUMETP, TEXHOJOIMHU MOJYyYEHUSI COBPEMEHHBIX MaTEpPHaloOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBOMCTBA HACBIIICHHBIX NapOB.

Kunenue npu noHW>KEHHOM JIaBJICHUU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOntonenne HarpeBaHusi W IUIABJICHUS KPUCTAIMUECKOTO

BellecTBa. JleMoHCTpalus KpUCTaILJIOB.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
N3mepeHre 0THOCUTETLHON BIaXKHOCTH BO3AyXa.
Pa3znen 4. JiaekTpoagMHAMMKA

Tema 1. dnekmpocmamuxa

ONeKTpu3aums Tel. OJNEKTPUYECKUM 3apsan. JlBa Buaa SIIEKTPUYECKHUX
3apsiioB. [IpoBOAHUKM, TUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPaHCHMS
AIEKTPUUECKOTO 3apsija.

B3anmopneiictBue 3apsaoB. 3akoH Kynona. TodeuHbIN 3IEKTpUUECKUI 3apsi.
OnekTpudeckoe nose. Hanpsxk€HHOCTD 3nekTpudeckoro nous. [IpuHnun

CYyNepHo3ulUh  DJIEKTpUYeCKuX  mojed.  JluHum  HanmpsKEHHOCTH
AIEKTPUYECKOTO TOJIS.

Pabora cunm  anektpocratmueckoro  moiss. [lorenmuman.  Pa3HocTh
noTeHIUagoB. I[IpOBOMHUKKM W JUAJICKTPUKU B AJIEKTPOCTATUYECKOM TIOJIE.
JlusnexkTpruyeckasi MpOHUIIAEMOCTb.

DnekTpoE€MKOCTh. KoHieHcaTop. DIEeKTPOEMKOCTD TIIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCAaTopa.

TexHuyeckre yCTpPOMCTBa M MPAKTUYECKOE MNPUMEHEHHUE: HIEKTPOCKOIL,
ANEKTPOMETP, DJCKTPOCTATHUECKas 3allluTa, 3a3eMJICHHE DJIEKTPOIPUOOPOB,
KOHJEHCATOP, KOMMPOBAJIBHBIN aIlapar, CTPYWHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M MPUHIMIT IEUCTBUS 3JIEKTPOMETPA.
B3aumoieiicTBUE HadIEKTPU30BAHHBIX TE.
DJIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEl.
[IpoBOAHUKH B JIEKTPOCTATUYECKOM IOJIE.



DneKTpocTaTU4eCKas 3allnTa.
JINDIIEKTPHUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCATOpa OT IUIOLIAAH
IUIACTUH, PACCTOSHUSA MEXIY HUMH U AUDJICKTPUYECKON IMPOHUIIAEMOCTH. JHEPTHUs
3apsKEHHOT0 KOHJEHCATOpA.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomol
N3mepenne 21eKTpOEMKOCTH KOHACH CATOPa.

Tema 2. Ilocmoannwtii 31ekmpuueckuii moxk. Toku ¢ paznuunvix cpeoax
DNEKTPUYECKUN TOK. Y CIIOBUS CYLIECTBOBAHHUS JIEKTPUYECKOIO TOKA. McTOuHMKH
Toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hampsioxenue. 3akon OMa 1S y9acTKa LETIH.

DNEKTPUYECKOE COINPOTHUBIICHHE. Y EIBHOE COINPOTUBICHUE BELIECTBA.
[TocnenoBarenpHOE, MapajljIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOAHUKOB. PaboTa
ANEKTPUYECKOro ToKa. 3akoH Jxoyisa—J/leHna. MOIHOCTE 3JEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYINAsl CHJIA U BHYTPEHHEE CONPOTHUBIECHUE HCTOYHHMKA TOKA.
3akoH OMa J171s TOJTHOM (3aMKHYTOM) 3neKkTpudeckoil nenu. Koporkoe 3aMbikanue.
DJIEKTPOHHAS MPOBOJMMOCTH TBEPABIX METAJUIOB. 3aBUCUMOCTH COIPOTUBJICHUS
METAJIIOB OT TemIepaTypbl. CBEpXIpPOBOAUMOCTb. DJIEKTPUUYECKUN TOK B BAKyyMe.
CBoiicTBa 35I€KTpOHHBIX My4yKoB. [lomynpoBoanuku. CoOCTBEHHAss U MpUMECHas
IIPOBOAMMOCTB MOJyIPOBOIHUKOB. CBoMcTBa p—h-niepexona. [lomynpoBoIHUKOBEIE
npuoOOpsl. DJIEKTPUYECKUH TOK B pacTBOpaXx M pacijlaBax JJIEKTPOJIMTOB.
DIIEKTPOJINTHYECKAS JUCCOUUALMS. DIEKTPOIIU3.

DJIEKTpUUECKHT TOK B Ta3zax. CamMOCTOSITENIbHBIN M HECAMOCTOSTEIbHbBIN
pazpsa. Monnus. [1nazma.

TexHuyeckue yCTpoOWCTBA M IPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETD,
BOJITMETpP, pPEOCTaT, HMCTOYHUKUA TOKA, BJIEKTpOHArpeBareibHble MNpUOOPHI,
AIIEKTPOOCBETUTEIbHBIE NPUOOPHI, TEPMOMETP COMPOTUBIIEHUS, BAKYYMHBIN U0/,
TEPMUCTOPBI U POTOPEZUCTOPHI, MOTYTIPOBOAHUKOBBIN TMO/, rajbBaHUKA.

Jlemoncmpayuu
W3mepeHne CUiTbl TOKa U HaIIPSKEHMUS.

3aBUCUMOCTh CONPOTUBJIEHUS LUIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,

IJIOIA/IN TIOTIEPEYHOTO CEYEHUS U MaTepuana.
CMemaHHOe COeTMHEHUE TPOBOHUKOB.

[IpssMoe wu3MeEpeHue SIEKTPOIABMXKYIIEH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKAa BHYTPEHHETO CONPOTUBIIEHUS. 3aBUCUMOCTb
CONPOTHUBIICHUS METAILJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB AJIEKTPOJIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAMMOCTD BO3/1yXa.
OAHOCTOPOHHSSI MPOBOAUMOCTD TMOAA.

Vuenuueckuii sxcnepumenm, nabopamopuvie padomoi
N3ydeHne cMEemaHHOro COEINHEHUS PE3ZUCTOPOB.

W3mepeHne dIeKTpOABWKYIIEN CHJIbI MCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHUS.



HabGnronenue anekTpoiusa.
MexnpeaMeTHbIE CBSI3H

N3yuyenue kypca pusuku 6a3oBoro ypoBHs B 10 Kiacce oCyIecTBIsIETCS C
YYETOM COJEPKATENBbHBIX MEXIIPEIMETHBIX CBSI3€M C KypCcaMu MAaTEMaTHUKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUU.

Meorcnpeomemuvie nonsamus, CBA3aHHBIE C U3YYECHHUEM METOJOB HAYYHOIO
MO3HAHUA: SBJICHHE, HAay4HbIH (akT, runoresa, (puanyeckas BeIWYUHA, 3aKOH,
Teopusl, HaOIIOJEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMbl ypaBHEHUM, JMHEHHAs (yHKIUS,
napa6osa, runep0ona, ux rpapuku U CBONCTBA, TPUTOHOMETpUYECKUE (HYHKIIUU:
CHUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOCKLIUHA HA OCU KOOPAUHAT, CI0KEHUE BEKTOPOB.

buonocus: mexanmueckoe JBMKEHHUE B JKUBOM Ipupone, Auddys3usi, ocMoc,
TEII00OMEH >KHUBBIX OPraHU3MOB (BHJbI TEIUIONEpPEIAud, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SBJICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHNE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIJIOBBIE CBOMCTBA TBEPBIX TEI, ’KUIKOCTEN U

ra3oB,  DJIEKTPUYECKHE  CBOWCTBA  METAUIOB,  DJIEKTPOJIMTHYECKAS
JOVCCOLHANNS, TAJIbBAHUKA.

l'eocpagpus: BNaxxHOCTh BO3AyXa, BETPBI, 0apOMETp, TEPMOMETP. TexHonrozusi:
npeoOpa3oBaHuEe ABUKEHUN C HCIOJB30BAHUEM MEXaHU3MOB, YYET TpPEHUS B
TE€XHUKE, IMOJUIUITHAKYU, UCTI0JIb30BAHUE 3aKOHA COXPAHECHHSI HMMITYJIbCA B TEXHHUKE
(pakeTa, BODOMET U JPYTHE), IBUTATEIb BHYTPEHHETO CrOpaHus, mapoBas TypOuHa,
OBITOBOM XOJOJIWJIBHUK, KOHAMIMOHEP, TEXHOJOTUHU TOJYUYEHHUS] COBPEMEHHBIX
MaTepuajioB, B TOM YHCIE€ HAHOMATEpUaJOB, U HAaHOTEXHOJIOTUH,
AIEKTPOCTATUYECKAS 3allUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYMHBIN
NPUHTEP, AJIEKTPOHArpEBaTEIbHbBIE MPUOOPBI, AIEKTPOOCBETUTEIbHBIE MPUOOPHI,
raJbBaHHKA.

11 KUIACC
Pa3znen 4. JiaeKkTpoaAMHAMMKA
Tema 3. Mazcnummnoe noe. I1eKmpoMacHUMHAA UHOYKYUS

[TocTossHHbIE ~ MarHuUTHL.  B3auMomencTBHE  MOCTOSHHBIX ~ MArHUTOB.
MarautHoe mnoJsie. BekTop MarHMTHOW UWHAyKUMU. lIpuHmun cynepnosunuu
MAarHuTHbIX TOJIEW. JIMHMM MarHUTHOM MHAYKUMHM. KapTuHa NMHWUNA MarHUTHOU
WHIYKIWH T0JIA IOCTOSHHBIX MarHUTOB.

MarautHOEe mONE MNpPOBOAHMKA C TOKOM. KapThHa JHMHUKA WHIYKUUAH
MAarHATHOTO IIOJS JJIMHHOIO IIPSAMOIO ITPOBOJAHMKA M 3aMKHYTOI'O KOJIBLEBOTO
IIPOBOJHUKA, KaTyIIKX ¢ TOKOM. OnbIT Opcrena. BzanmoneincTere NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHE.

Cuia Jlopenna, €€ Mmonyib U HanpaBliieHue. [[BrxkeHne 3apssKeHHOM YaCTULIbI
B OJIHOPOJHOM MarHuTHOM mose. Pabota cuinel Jlopenna.

SIBeHne DIEKTPOMArHWUTHOW HMHAYKIUU. IIOTOK BekTOpa MarHMUTHOU



MHIYKIUU. OJIEKTPOJABIIKYIASL CWIa HWHIAYKUHAHA. 3aKOH 3JIEKTPOMAarHUTHOU
uHaykuun Papanes.

Buxpesoe siekTpryeckoe ImoJie. OIEKTPOABMXKYLIas Cuila HHIAYKIHH B
IIPOBOJIHUKE, IBMKYIIEMCS IIOCTYNATEIbHO B OJHOPOAHOM MAarHUTHOM IIOJIE.
[IpaBuno Jlenna.

MHAyKTUBHOCTE. SIBJIEHME CaMOMHAYKLMU. OJIEKTPOABMKYINAS CHJIA
CaMOMHIYKIIH.

OHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.
DIEeKTPOMarHuTHOE IOJIE.

TexHUYEeCKHuEe yCTPOMCTBA M NPAKTUYECKOE IIPUMEHEHUE: IIOCTOSIHHBIC
MarHuThl, AJIEKTPOMArHUTBI, JJIEKTPOJABUraTElNb, YCKOPUTEIN 3JIEMEHTapHBIX
YaCTHL, UHIYKIIHOHHAs [1E€Yb.

Jlemoncmpayuu
OmneIT Dpcrena.
OTKIJIOHEHHE JIEKTPOHHOI'O ITyYKa MarHUTHBIM I1OJIEM.
JIMHUY MHAYKIIMY MarHUTHOTO TTOJIA.
B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.
Cuna Amnepa.
JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.
SIBneHHE 3IIEKTPOMATHUTHOW UHAYKIUU.
[IpaBuiio Jlenna.
3aBUCUMOCTD JJIEKTPOIABHKYIIEN CUIBI MHAYKIUNA OT CKOPOCTH W3MEHEHMS
MAarHATHOTO MOTOKA.
SIBneHne caMOMHAYKIHUU.
Vuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3ydeHne MarHuTHOTO MO KATYIIKH C TOKOM.
HccnenoBanne 1eMCTBUSA MOCTOSHHOTO MarHUuTa Ha PaMKy C
ToKOM. MccienoBanue sSIBICHUS JIEKTPOMAarHUTHON MHIAYKIIAH.
Paszpnes S. KoJsieOanust M BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE KONEOAHUA

KonebarenrHast cucrema. CBOOOIHBIE  MEXAaHUYECKHE  KOJIEOAHUS.
["apMonunyeckue konebanus. Ilepuon, vacrora, amrmmTyaa M (aza KojaeOaHH.
IIpyxvHHBIN MasgTHUK. MareMaTU4eCKUid MAasTHUK. YpPaBHEHUE IapMOHUYECKUX
koJiebanuii. [IpeBpaiiieHre HEPTrun Mpyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenbupiii  koHTYyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJICOAHUS B
U7ealbHOM KOJIe0aTeIbHOM KOHType. AHANOTus MEXIY MEXaHUYECKUMH MU
AIIEKTPOMArHuTHBIMU KojeOanusiMu. @®opmyna Tomcona. 3akoH coXpaHEHHs
SHEPrUM B UJICATHHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeiHyXIeHHbIE MEXaHUYECKHUE
koneOanusi.  Pe3onanc.  BbIHyXJ€HHbIE  3JEKTPOMAarHUTHBIE  KOJICOAHMS.
[IepemenHsbIil Tok. CHHYCOHUIaIbHBIN TEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOTO
TOKa. AMITUTYTHOE U IEUCTBYIOIIEE 3HAUEHHUE CHIIbI TOKA U HAIPSKEHUS.

Tpanchopmarop. [IpousBoacTBo, nepegada u MOTPEOICHUE DICKTPUUECKON



SHEPruu. DKOJOTHUYECKHUE PUCKU MPHU MPOU3BOJACTBE AeKTpodHepruu. Kynbrypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckre yCTpONCTBA M NPAKTHUYECKOE MNPUMEHEHHUE: DJIECKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JEKTponepenad. /Jemoncmpayuu

HccnenoBanue mapamMeTpoB KojeOaTeNbHONH cHUCTeMbl (MPYKUHHBIA WIN
MaTeMaTUYECKU MAsITHUK).

HaOmronenue 3atyxaromux KojeOaHuH.
HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.
Hab6mronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuusuiorpaMmbl (3aBUCUMOCTH CUJIBI TOKA W HAMPSKEHUS OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onaHc 1Ipy 1OCIIENOBATEIBHOM COCIMHEHUM pE3UCTOpa, KaTyIUKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN DIEKTPONEPEAAYH.
Vuenuueckuii skcnepumenm, nabopamopmuvie pabomol

HccnegoBanue 3aBUCUMOCTH MEPUOJIA MAJIBIX KOJICOaHUI rpy3a HA HUTHU OT
JUTMHBI HUTH U MaccChl Ipy3a.

HccnmenoBanne TIMEpPEMEHHOTO TOKa B LENM W3 IOCIEAOBATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTyIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMAZHUMHbIE 6OJIHbL

Mexanuueckue BOJHBI, yciaoBus pacnpoctpanHeHus. Ilepuoa. Ckopocts
pacrpoCTpaHeHuss W JUIMHA BOJIHBL. llomepeuHble W  TPOJOIBHBIE  BOJIHBL.
HNuTtepdepenus u 1uPppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.
DJIEKTPOMAarHUTHBIE BOJIHBI. Y CJOBUS M3JIyYEHUs DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanms BexkropoB E, B, V B anexkrpomarautHoi BosiHe. CBOMCTBA
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KE€HUE, MPEIOMIIEHUE, MOJspu3aus, AUPpaKuus,
unTepdpepeHius. CKopocTh EKTPOMArHUTHBIX BOJIH.

[[Ixana 37EKTPOMAarHUTHHIX BOJH. [[puMEeHEHUE AIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMITBI PaIMOCBA3H U TENEBUACHUA. Pagnookanus.
DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHuyeckue yCTpoOMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IUAarHOCTHKAa B TEXHUKE W MEIULMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neys.

Jlemoncmpayuu
OOpazoBaHue U pacrpoCcTpaHEHHUE MOMEPEUHBIX U MPOJI0JIbHBIX
BouiH. KoneGumroneecs: TeJ10 Kak MCTOYHUK 3BYKA.
Habmronienue oTpakeHuss W TPETOMIICHUS MEXaHUYECKUX
BosiH. Habmonenne unrepdepenunu u udpakiiua MEXaHUIECKIX
BOJIH. 3BYKOBOM PE30HAHC.
HabOnrogenue cBA3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIATYAOW WU



4acTOTOM KOJeOaHUil.

HccnenoBanre  CBOWMCTB — AJEKTPOMArHUTHBIX ~ BOJH:  OTpa)KEHUE,

pesioMJIeHUE, MoJspu3anus, udpakuus, uHTephepeHIus.
Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonnHelHOE pacnpoCTpaHEHHE CBETA B
ogHopoaHOuU cpexe. JIyu ceera. ToueyHbId HICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MIPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MMOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHBI yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceeta. CioxHbIM coctaB Oenoro cBeta. LIBer.

CobOuparoniie u  pacceuBaronue JuH3bl. ToHkas nuH3a. DOKycHOE
paccTosHuE M ONTHYEcKas cuiia TOHKOW JuH3bI. [locTpoeHue u300pakeHUU B
coOMparoluX M paccenBarouux JuH3aX. PopMyna TOHKOW JUH3BL. Y BEIUMYECHHE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. WuTtepdepenmus cBera. KorepeHTHble HCTOYHUKH.
VYcaoBus HaOMIOACHUS MAaKCUMYMOB M MHUHUMYMOB B HMHTEpP(EpEHUHOHHOM
KapTUHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

HNudpakusa cBeta. JudpakinuonHas pemiétka. YclioBue HaOIIOACHUS
[JIABHBIX ~MaKCMMyMOB TIpM  MaJC€HUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(DPaAKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOHMCTBA M NPAKTUUECKOE MPUMEHEHHUE: OYKH, JIyIa,
dboToanmnapaT, MNPOEKIMOHHBIN amnmapaT, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIEéTKa, TOJISIPOUI.

Jlemoncmpayuu

[IpssMmonMHEWHOE PaCPOCTPAHEHUE, OTPAKEHHE W TPEIOMIICHHE CBETA.
OnTuyeckue mpudOpBHI.

[TonHOE BHYTpEeHHEE OTpakeHUE. MoieNlb CBETOBOAA.
HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.
Mogenn MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HabGmronenne nucnepcuu cBera.

[TonyueHue ciekTpa ¢ MOMOUIBIO PHU3MBI.
[Toy4yenue cnexTpa ¢ MOMOIIBIO TUGPAKIIUOHHON PEIIETKY.
Hab6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
N3mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pakeHU B JTMH3AX.
HaOnronenue nucnepcuu cBera.



Paznen 6. OCHOBBI cnenMaJbHON TEOPHUH OTHOCHTEJIbLHOCTH [ paHuUlbI
MPUMEHUMOCTH KJIACCHYECKOM MeXaHUKHU. [locTymarsl  crenuanbHON TEOpHUH
OTHOCHUTEIBHOCTH: NHBAPUAHTHOCTh MOJIYJISI CKOPOCTH CBETA B BaKyyMe€, IPUHIUII
OTHOCHUTEIBHOCTH DWHILTEIHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKpaIEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13b MACCBI C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKON YaCTHULIBI. DHEPIUs

MTOKOS.
Paznen 7. KBanTtoBasi pusuka
Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonsl. ®opmyrna [lnanka cBs3u sHEprUM GOTOHA C €T0 YACTOTOM. DHEPrUs
U UMITyJbC (pOTOHA.

OtkpeiTre u uccneaopanue porordpdexra. Onbitel A. I'. CTosmeroBa. 3aKoHbI
doToapdexra. Ypapnenue ODiHmTeiHa 11 Pororddexra. «KpacHas rpaHuia»
dboTorddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.
XUMHYECKOE JICHCTBUE CBETA.
TexHuyeckue YCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: (HOTORIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOIUOI.
Jlemoncmpayuu
®oTo3(pdeKT HAa YyCTAaHOBKE C IIMHKOBOM IJIACTUHOM.
HccnenoBanue 3ak0HOB BHELIHETO (PoToa(dekTa.
CBeToauon.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OnwiTel Pesepdopaa mo paccessHuto o -4acTHII.
[Imanerapnas moxaens aroma. Iloctynatel bopa. M3nydenue wu morioiieHue
(GOTOHOB TIpHM MEpexoJe aroMa C OJHOTO YPOBHS 3HEPruM Ha Apyrou. Bumsl
criekTpoB. CIeKTp YpOBHEM SHEPrur aToMa BOJIOPO/IA.

BonnoBele cBolicTBa yactuil. Bosnsl ge bpoiinsa. KoprnyckyisipHO-BOJIHOBOM
Tyaiu3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.
TexHudeckue yCTpOMCTBA M IPAKTUYECKOE NIPUMEHEHHUE: CIIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoenue mmHeRvaThIX COEKTPOB U3ITyUEHUSI.
Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul
HaOnronenue nMHENYaTOro CeKkTpa.

Tema 3. Amomnoe a0po



OKCIEPUMEHTHI, JOKAa3bIBAIOIINE CIOKHOCTh CTPOCHUS sapa. OTKpbITHE
paguoaktuBHOCTH. OnbITh Pezepdopia o onpeaesieHrio coctTaBa paguoakTUBHOTO
u3nydyenus.  CpoiictBa  anbda-, Oera-, ramMMma-u3ITydyeHHUs. Binstaue
PaIMOaKTUBHOCTU HA KWBBIE OPTAHU3MBI.

OTtkpeiTHE NpOTOHA U HeWTpoHa. HykinoHnHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tomsl.

Anbba-pacnan. OJEKTpOHHBIH M TMO3UTPOHHBIM Oera-pacnan. [amma
U3JIydeHue. 3aKOH pPaJuoaKTUBHOIO pacraja.

DHeprus CBsI3M HYKJIOHOB B sjipe. SAnepHbie cuibl. JledekT Macchbl
anpa. flnepHsle peakuuu. JleJIeHue U CUHTE3 SIAEP.

SAnepuwiii peaktop. TepmosimepHbiii cuHTe3. IIpoOieMbl M MEPCHEKTHBBI
AICPHOM  DHEPreTHKU.  OJKOJIOTMYECKHE  AaCHEKThl  SAJIEPHOM  DHEPreTHKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTonbl HAOIIOICHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHIL.

@dyHaMeHTabHbIE B3auMOAeCTBUSA. ENMHCTBO (U3NYECKON KapTUHBI MUpA.
TexHH4eckrue yCTpPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu
CUY€TUMK HOHUBUPYIOIIUX YACTHII.
Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol
HccnenoBanre TpEKOB YacTHUIL (M0 TOTOBBIM (OTOrpadusim).
Pa3znes 8. DiieMeHTBI ACTPOHOMHUU U aCTPOPUIMKH

Otansl pa3BUTHs aCTpoHOMUU. [IpUKIIaHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMHH.

Bug 3Bé3nnoro neba. Co3Be3qusi, sipkue 3BE3/bI, TUIAHETHI, UX BUIUMOE
JBIKCHUE.

ConHeyHas cucrtema.

Connne. ConHeyHas akTUBHOCTh. McTtounuk sHeprum CojHIIA UM 3BE3I.
3BE31BI, UX OCHOBHBIE XapaKTEpUCTHUKHU. Jlnarpamma «CHEKTPAJIBbHBIM KJIacc —
CBETHUMOCTB». 3BE31bl TJIaBHOM NOCJIENOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JJISl 3BE3]1 TJIABHOW MOCJIEI0BATEIbHOCTH. BHYTpEHHEE CTpOCHUE

3B€31. COBpEMEHHBIE TMPEICTABICHUS O TMPOUCXOXKICHUU U DBOIIOLMHU
ComHna 1 3BE314. DTaIlbl )KU3HU 3BE3/.

Muneunsiii Iyt — Hama I'amaktuka. Ilonoxxenue u aemxenue CoiHuA B
lNanaktuke. Tumnsl ramaktuk. Paguoranaktuku m kBazapel. UEpHBIE ABIPBI B AIpax
raJIaKTHUK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xab66ma. Pazberanue rajakTuk.
Teopus bonpmoro B3pbeiBa. PeMKTOBOE U3ITyUEHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.
Hepeménnbie mpoOaemMbl aCTPOHOMHH.
Vuenuueckue nabnrooenus

HaGnronenuss HeBOOPYKEHHBIM TJIIA30M C HCIIOJIH30BAHUEM KOMITBIOTEPHBIX

MPWIOKEHUHN VISl OTIPEICTICHUS TOJI0KEeHUSI HEOSCHBIX OOBEKTOB HA KOHKPETHYIO



JaTy: OCHOBHBIE co3Be3ausi CeBepHOro noJymapus u spkue 38€361. HabmoneHus B
teseckon JIyHbl, miianer, Maeunoro IlyTu.
O6001maromee NOBTOPEHUE

Ponp ¢u3uk U acTpOHOMHUHM B IKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUUYECKOM cepax AesTeTbHOCTH YEIOBEKA, POJIb U MECTO (PUBHKU U
aCTPOHOMHH B COBPEMEHHOW HAy4YHOM KapTUHE MHUpPa, POJib (DU3NUECKOU TEOPHH B
dbopMUpOBaHUM MPEACTABICHUNM O (U3UIECKON KapTHHE MHUPA, MECTO (PU3UUECKOI
KapTUHBI MHpa B OOIIEeM psAJay COBPEMEHHBIX €CTECTBEHHO-HAayYHBIX
MIPEJICTABICHUI O MPUPOJIE.

MexnpeaMeTHbIE CBSI3H

N3yuenne kypca ¢puszuku 6a30Boro ypoBHs B 11 Kiacce oCyIIecTBISETCS ¢
Y4ETOM COJIEPAKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTEMAaTHKH,
OHOJ0THH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meocnpeomemnvie noHamus, CBA3aHHBIE C U3YYECHUEM METOJOB HAYYHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (akT, runoresa, (pusznueckas BEJIUYMHA, 3aKOH,
TEeOopusi, HAOII0/ICHNUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEh, U3MEPECHHUE.

Mamemamuxa: pelieHUE CUCTEMbl YypaBHEHUM, TPUTOHOMETPUUECKHUE
(GYHKIIUU: CUHYC, KOCHUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPHI M MX MPOEKIIMU HA OCH KOOPJUHAT, CJIOKCHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIUN, MPU3HAKK MOJ00US TPEyTrOJbHUKOB,
ompeiesICHHE TUIONIAIU TIIOCKUX GUryp u o0beéMa Tel.

buonocusn: »>nekTpudeckue SBJICHUS B JKUBOM MpUpoie, KoJieOaTelbHbIe
JBUKECHHS B )KMBOW MPUPOJE, ONTUUYECKHUE SBJICHUS B KMBOW MPUPOJE, NCUCTBUE
paualii Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJTUYECKAs! CTPYKTypa TBEPIbIX
TeJ, MEXaHU3Mbl 00pPa30BaHUS KPUCTALTUYECKON PEIIETKH, CIIEKTPAIbHBINA aHaIN3.

leoepaghus:  marHuTHBIE TOJOCAa 3eMJIM, 3ajieXd MarHUTHBIX  PYII,
(doTOCHEMKA 3€MHOIl MOBEPXHOCTH, MPEACKA3aHHE 3EMIIETPACEHUN. TexHonocus:
JIMHUU DJIEKTPOIepeaady, TEeHEpATOp IEPEMEHHOTO TOKa,  AJEKTPOJBUTATEIIb,
MHIYKIMOHHAS [1€4Yb, paaap, paAUONpUEMHUK, TEIEBU30p, aHTEHHA, Tenedon, CBY-
neyb, MPOCKIIMOHHBIN armapar, BOJJOKOHHAsI ONITHKA, COJIHEUHas OaTapes.

IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI ITO
®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «dusnka» Ha YpOBHE CpEIHEro OOIIero
oOpa3oBanus (0a30BbI YPOBEHB) JIOJDKHO OOECIIEUUTH TOCTHXKCHHE CIIECIYIONTUX
JUYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE PE3yJIbTAThl OCBOCHUS yueOHOTO npeameTa «Du3nukay TOJKHbBI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTb OOYYalOIIUXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3WTHUBHBIX  BHYTPEHHHX  YOCXKICHHH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHHCKOTO OOIECTBa, PACIIUPEHUE >KU3HEHHOTO
OMbITa U ONbITA JEATEILHOCTA B MPOLIECCE peaU3allid OCHOBHBIX HaIPaBIICHUM



BOCIIMUTATENbHOM AEATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpamaIaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHN 00YYaIOIIEerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJUIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHHCTHUUECKUX U
JNEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIIeCTBa, y4acTBOBAaTh B CAMOYIPaBJICHUM B 0Opa30BaTEIbHOM OpraHU3allvu;
YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUM C UX
GyHKUUSIMY ¥ HA3HAYCHUEM;

TOTOBHOCTbh K TyMaHUTAapHOM U BOJOHTEPCKOM AEATEIBbHOCTH;
2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMUPOBAHHOCTb pOCCHUIICKOI IPaXKIaHCKOMN UJEHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHUMBOJAM, TOCTHXKEHHIM
POCCHICKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO IOBEICHUS;
CIOCOOHOCTh OLIEHHMBATh CHUTYyallMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHUS,
OpUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCIIE B
NESTEeIIbHOCTU YYEHOTO;

OCO3HAHHWE JMYHOIO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO
Oynyuiero; 4) 3cTeTUH4ECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKJIOUasl 3CTETUKY HAy4YHOIO TBOPYECTBA,
pUCYLIEro (PU3NYECKO HayKe;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEpPEC K Pa3IU4HbIM cepam MpoPEeCCHOHAIBHON NEeATEIbHOCTH, B TOM
YHUCJe CBA3AHHBIM C (PM3UKON U TEXHUKOM, yMEHHE COBEPILIATH OCO3HAHHBII BBHIOOD
Oyay1ieit mpodeccun U peam30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC T1JIaHBI;

TOTOBHOCTh M CIIOCOOHOCThH K 00Opa30BaHUIO U CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKN Ha IPOTSHKCHUU BCEH JKU3HU;

6) 3K0JIOrH4eCKOro BOCIIMTAHUSA:

c(OPMHUPOBAHHOCTh HKOJOTUYECKON KYyJIbTYphl, OCO3HAHUE TJIOOAIBHOIO
XapaKTepa SKOJOTUYECKUX POOIIeM;

IJITAHUPOBAHKE U OCYILECTBIICHUE IEUCTBUN B OKPYIKAIOIIEN CpPEJE HA OCHOBE
3HAHMS LEJIeW YCTOMYMBOrO Pa3BUTHSI YEJIIOBEYECTBA;

paclIMpeHue OIMbITa AEATENbHOCTH 3KOJIOTUYECKOW HAMpPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUECKON HAYKU;

OCO3HaHME LEHHOCTH HAYYHOW JEATEeIbHOCTH, T'OTOBHOCTh B IIpOLIECCE
M3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIEOBATENBCKYIO JESTEIbHOCTD



UHAMBUAYAJIBHO U B TPYIIIIE.
METANPEIMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHbIE YHHBeEPCAJIbHbIE YUeOHbIe 1elCTBUS
Bba3oBble jJjoruueckue JeMicTBUA:

CaMOCTOSITENILHO  (OPMYJMpPOBaTh U aKTyalU3UpoBaTb  IMpoOJeMmy,
paccmaTpuBath €€ BCECTOPOHHE;

ONpEAEATh LEAN JACSITEIbHOCTH, 3a/laBaTh IapaMEeTpbl U KPUTEPUU HX
TOCTUKEHMUS,;

BBISBJIATH 3aKOHOMEPHOCTM M TPOTUBOPEUUST B  PACCMATPUBAEMBIX
(U3NYECKUX SIBICHUSX;

pa3pabaTbiBaTh IUIAH PELICHUS NPOOJEMBbI ¢ y4ETOM aHAIN3a UMEIOLIUXCS
MaTepUaIbHbIX U HEMaTEpUaJIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTUBHI B ICSITEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBIIOJHATH pabdOTy B  YCJIOBHUSIX pEaJbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS,

pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPH PEHICHUH IKU3HEHHBIX
npo6isieM. ba3oBble Hcciie10BaTeIbCKUE 1CHCTBHA:

BJIQJICTh HAyYHOW TEPMHUHOJOTHEH, KIIIOUEBBHIMU TOHATHUSMU W METOJAMU
(bu3NYeCcKoil HayKH;

BJIAJ€Th HABBIKAMH y4e€OHO-HCCIIEIOBATENBCKON U MPOEKTHON NeATEIbHOCTH
B o0nactu (hU3MKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEIBbHOMY MOUCKY
METO/IOB pEIIEHUs 3a1ay (PU3NYECKOTO COJAEPKAHMS, MPUMEHEHUIO PA3THYHBIX
METO/IOB [TO3HAHMS;

BJIAJETh BUJAMU JIEATEIBHOCTH IO TOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIIpeTaliy, NpeoOpa3oBaHUI0 M MPHUMEHEHHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX MPOEKTOB B 00J1aCTH (DU3HUKH;

BBISIBJIAITh IPUYMHHO-CJIE/ICTBEHHBIE CBSI3M W aKTyalM3UpoOBaTh 3ajaady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHMS], HAXOUTh apIYMEHTHI JJIs JOKA3aTeIbCTBA CBOUX
YTBEPXKACHUIA, 3aJaBaTh MapaMeTPhl M KPUTEPUH PEIICHUS;

aHANM3UPOBaTh TMOJYYEHHbIE B XOJE pELICHUs 3aJadyd pe3yJbTarhl,
KPUTHUYECKH OIEHUBATh UX JIOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHUSIX;

CTaBUTh U (opMylupoBaTh COOCTBEHHBIE 3a/Jaud B 00pa30BaTENbHOU
JesITeIbHOCTH, B TOM YHCJI€ IPU U3YUCHUH (DUBHUKY;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TIPUOOPETEHHBIN OIIBIT; YMETh
NEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTUUYECKYIO 00JIaCTh JKU3HEEATEIbHOCTH;

YMETb HWHTETPUPOBATh 3HAHMS U3 Pa3HbIX NPEIMETHBIX 0O0JacTeii;
BBIIBUTAaTh HOBBIE WU, NpeuiaraTh OpPUTHMHAIbHBbIE TOIXOAbl U PEILCHUS;
CTaBUTh MpOOJEMbl M 3aJa4yM, AOIYCKAIOUIMe aJbTepPHATUBHBIC pPEIICHUS.
PaboTa ¢ nnopmanmeii:

BJIa/I€Th HABBIKAMHU TMOJY4YEHHUS MHPOpMAIKH (HU3NUYECKOTO COJEPIKaHUS U3
VMCTOYHHUKOB PAa3HbIX THUIIOB, CaMOCTOSITEIbBHO OCYILIECTBIISATh ITOMCK, AaHAJIN3,



CUCTEMATHU3AIMI0 M HHTEPIpETAlri0 MH(DOpMALMK pPA3IUYHBIX BHUAOB U (GopM
MPE/ICTABICHNUS;
OILICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh  CpPEeACTBA HMH(DOPMAIMOHHBIX W  KOMMYHUKAITMOHHBIX
TEXHOJIOTUIA B PEIIEHUU KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3aJ1a4 ¢ COOMI0JIeHUEM TPEOOBaHUM SPTOHOMUKHU, TEXHUKH O€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM  HMHGOPMAIMOHHOU
0€30IIaCHOCTH;

co37aBaTh TEKCThl (PU3UUECKOTO COACpKAHWA B Pa3IUYHBIX (opMarax ¢
y4€TOM HazHaueHUs MH(OpMAIMU U 11eJIEBOM ayJIUTOPUU, BEIOMPAs ONTUMAIbHYIO
dbopMy nIpeCcTaBICHUs U BU3yaJIU3aIUu.

KoMMmyHMKaTHBHbBIE YHHBeEPCAJIbHbIE YYeOHbIe HeCTBUS:

OCYIIECTBIATh OOLIEHHME HAa YypokKax (U3UKK UM BO BHE-ypPOUHOMH
JESITeIbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA  KOH(DIWKTHBIX CHUTyallMd W CMATYATh
KOH(JIUKTBI;

Pa3BEPHYTO W JIOTMYHO H3J1araTh CBOK TOYKY 3PEHHS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MOHMMATh W MCTOJIh30BaTh MPEUMYIIECTBA KOMAHIHON M WHIANBUAYAIbHON
paboThI;

BBIOMpaTh TEMAaTUKy M METOJAbI COBMECTHBIX JIEHUCTBUH C y4E€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

OPUHUMATh 1€ COBMECTHOW  JESATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh JEUCTBHS MO €€ JOCTHXKEHUIO: COCTaBJISATh IUJIAaH JCUCTBUI,
pacnpenensaTh poju C YY4ETOM MHEHUM YYaCTHHUKOB, OOCYXKIaTh pPE3yJIbTaThbl
COBMECTHOM padoThI;

OILICHWBAaTh KAa4eCTBO CBOETO BKJIaJa M KaXKIOTO YYaCTHHKA KOMaHMIBI B
o0 pe3yabTaT N0 pa3pabOTAHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TIPOEKTHI, OICHUBATh HJEW C TIO3UIMH HOBHU3HBI,
OPUTUHATIBHOCTH, MPAKTUYECKON 3HAUNMOCTH;

OCYIIIECTBIATh TO3UTUBHOE CTPATETHYECKOE TIOBEACHHWE B Pa3IUYHBIX
CUTYaIHSIX, IPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIIMATHBHBIM.

PeryjsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe /IeiicCTBUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIbHYIO JIEATEIBHOCTh B 00JACTH
GU3MKK W acCTPOHOMUH, BBISBIATH NPOOJEMBI, CTaBUTh U (POPMYyIUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHHS] PAacCUETHBIX W KauyeCTBEHHBIX
3aJ1a4, TUIaH BBIMIOJHEHUS MMPAKTUYECKONW pabOoThl ¢ YUETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MIPEATIOYTCHUH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;

pacimupsaTh paMKH y4eOHOrO MpeAMeTa Ha OCHOBE JHMYHBIX MPEANOYTCHUN;

JienaTh 0CO3HAHHBINA BEIOOD, apTyMEHTHUPOBATH €T0, OpaTh HA €051 OTBETCTBEHHOCTH



3a pelleHueE;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1oco0cTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO JPyAULMUM B 00JacTu
(¢U3KKHM, TOCTOSSHHO NOBBIIATh CBOM 0Opa30BaTENbHBIA M KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJ/Ib, IMOIHOHATbHBIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIEJISIM;

BJA/J€Th HaBbIKAMM  IIO3HABATEIBHOM  pEeQUIeKCMM KaK  OCO3HaHMS
COBEpIIAEMBIX JIEUCTBUH U MBICIUTENBHBIX MPOLECCOB, HUX PpE3YyJNbTaTOB U
OCHOBAHUM;

UCIIOJIb30BaTh NPUEMBI peIeKCUH JIUIsl OLEHKHA CUTYyalluu, BBIOOpa BEPHOIO
peuieHus;

YMETh OLICHUBAaTh PHUCKM W CBOEBPEMEHHO NPHUHHUMATh PEUICHUS IO HX
CHU)KECHMUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX IpU AaHAINU3E PE3YJIbTATOB
NeSATENbHOCTH;

NPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHMBBI WU apryMEHThl JAPYTUX IpU AaHAIM3E PE3YJIbTATOB
NEeSATENbHOCTH;

IPU3HABATH CBOE MPABO U MPABO APYTHX HA OIIUOKH.

B mporecce TOCTHKEHHSI TUYHOCTHBIX PE3YJIbTATOB OCBOEHUSI IMPOrPAMMBI
no Qusuke 18 YpPOBHS CpeAHero oOmiero oOpa3oBaHus Yy OOyYaromuxcs
COBEPILIEHCTBYETCS AMOIMOHAJIbHBIN WHTEJIEKT, MpeAnoararonmmi
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMS, BKIIOYAIOLIEr0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJIEHUSI Pa3BUTHsI COOCTBEHHOM AMOILIMOHAIILHON cdephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBaHUs, BKJIIOYAIOLUIEIO0 CAMOKOHTPOJIb, YMEHHWE NPUHHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIHOCOOHOCTh aJalnTUpPOBATBCA K
AMOIIMOHAJIBHBIM U3MEHEHUSM U MPOSIBIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAILIMH, BKJIIOYAIOUIEH CTpEMJIEHUE K JOCTHKEHUIO LIEeNId U
ycrexy, ONTHUMHU3M, WHUILMATUBHOCTb, YMEHHUE JAEMCTBOBaTh HMCXOIS U3 CBOUX
BO3MOKHOCTEM;

AMIIATUH, BKIKOYAIOUIEH CIOCOOHOCTh MOHMMATh SMOIIMOHAIBHOE COCTOSIHHE
APYTUX, YYUTHIBaTH €ro TMpPH OCYUIECTBIEHHWU OOIIEHHS, CHOCOOHOCTh K
COUYYBCTBHIO U COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOYAIOUIUX CIIOCOOHOCTH BHICTPAaUBATh OTHOLICHHUS
C IpYTUMH JItOJIbMH, 3a00TUTHCS, MIPOSIBIISTh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce mpenMeTHbIE pe3ynbTaThl Ha 0a30BOM
YpOBHE JOJDKHBI OTpaXaTb C(OPMHPOBAHHOCTh y OOy4arommxcs yMEHHl:
JEMOHCTPUPOBaTh Ha MpHUMEpax pojib U MecTo (UMK B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHUpPa, B PA3BUTHUM COBPEMEHHOM TEXHUKU H



TEXHOJIOTUI, B PAKTUYECKOU AEITEIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS U3YYEHHBIX (U3UYECKUX MO/IETeH:
MaTepualibHas TOUKa, MHEpIMaabHas CUCTeMa OTCYETa, aOCOIIOTHO TBEPAOE TEIO,
UJICAJIBHBIN Ta3, MOJEIN CTPOCHUS Ta30B, KUJAKOCTEH U TBEPABIX TEJI, TOUYCUHBIN
AJICKTPUUYECKUH 3apsi/i PU pellieHUH PU3NUECKUX 3a/1a4;

pacro3HaBaTh pU3MUECKUE SABICHUS (IIPOILIECChI) U OOBSICHATh UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJICKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHUS BEIIECTBA U
AIEKTPOAMHAMHUKH: PABHOMEPHOE ¥ PABHOYCKOPEHHOE MPAMOJIMHEWMHOE JIBUKEHUE,
CBOOOJIHOE TajIcHUE TeJI, ABMKEHUE IO OKPY>KHOCTH, WHEPIIUS, B3aWMOJICHCTBUE
ten, nuddy3us, OpOyHOBCKOE IABIKCHHE, CTPOCHUE KUIKOCTCH | TBEPABIX TEll,
W3MEHEeHHEe 00BhEMa TeJ MpH HarpeBaHUU (OXJIAXICHWHU), TEIUIOBOE paBHOBECHE,
WCTIapEeHUEe, KOHJCHCAIWs, IUIABJICHUE, KPUCTAJUIM3alMs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE IABJICHUS Ta3a MPU €r0 HarpeBaHWM B 3aKPBITOM COCY/E,
CBSI3b MEXKJY NapaMeTpaMU COCTOSIHHS ra3a B M30MIPOLECCaX, JJIEKTPU3ALUA TET,
B3aUMOJICCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHMUYECKOE JBUKEHUE, WCIOJB3YsS (PU3MUYECKUE BEIUYMHBI:
KOOpJIMHATa, MyTh, MEPEMEIICHUE, CKOPOCTh, YCKOPEHHME, Macca Tena, CHIa,
MMIYJIbC TeJla, KNHETUYECKas SHEPrus, MOTCHUUAIbHAS SHEPrUsl, MEXaHWYECKas
paboTa, MeXaHHMYeCKas MOIIHOCTh; MPHU OMNUCAHUU TPABWIBHO TPaKTOBATh
(bU3MYECKUIT CMBICIT HCHOJb3yeMbIX BEIUYUH, HMX OOO3HAUYECHUS U EIUHUIIBI,
HaxXOJUTh (HOPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUYECKYIO0 BEJIIMUYUHY C JPYTHUMHU
BEJIMUYNHAMM;

ONUCHIBAaTh HM3YyYECHHBIC TEIUIOBBIE CBOMCTBA TEI W TEIUIOBBIC SIBJICHHS,
UCIONB3Yd (PU3MUECKHE BEJIMYMHBI: JIaBJICHUE Tas3a, TeMIleparypa, CpeIHss
KMHETUYECKAsi PHEPTUsl XaOTUUECKOrO0 ABHUKEHUSA MOJIEKYJ, CPEIHEKBaJIpaTUYHAs
CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOThI, BHYTPEHHSS SHEprus, padbora rasa,
KOO(PGUIIMEHT TOJIE3HOTO JEUCTBUS TEIJIOBOTO JBUTaTelis; MpPU OMUCAHUU
MPAaBWIbHO TPAKTOBATh (DU3UYECKUM CMBICT HCMOJB3YEMbIX BEIUYUH, UX
o00O3Ha4YeHUsT MW E€IUHMIIBI, HAXOIUTh (HOPMYJbI, CBSA3BIBAIONIME JAHHYIO
(U3UYECKYIO BETUYUHY C IPYTUMU BEJIMUUHAM;

ONUCHIBATh N3yUYECHHBIE AJIEKTPUYECKUE CBOMCTBA BEIIECTBA U AJIEKTPUUECKHUE
sBJICHUSL (MPOIECCHI), UCTIONB3YSl (PUBMUECKUE BEIUUYMHBI: AJICKTPUUYSCKUIN 3apsi,
AIEKTPUYECKOE MOJIe, HAMPSIKEHHOCTh MOJIs, MOTEHIHAN, PA3HOCTh MOTEHIMAJIOB;
IpU ONHCAaHWK TIPAaBWIBHO TpPaKTOBaTh (UBUYECKUM CMBICI HCIOJIb3YEeMbIX
BENTUYMH, WX OOO3HAUCHUS W EIUHUIIBI;, YKa3biBaTh (HOPMYJIIbI, CBS3BIBAIOIIUE
JTaHHYI0 (M3UYECKYIO BEJTUYHHY C APYTUMH BEIHUYUHAMH,

aHATM3UPOBaTh (PU3MYECKUE TIPOIECCHI U SIBJICHUS, UCTIONB3YS (PU3MUECKUE
3aKOHBI U MPUHIUIIBL: 3aKOH BCeMHUpPHOTO TsAroTeHus, I, I u III 3akonsl HeroToHa,
3aKOH COXPAHEHUSI MEXAHWYECKOM DJHEPruH, 3aKOH COXPAHCHUS WMITYJIbCa,
MPUHIUIT CYIEPIIO3ULINN CUJI, NPUHLUWI PABHOINPABUS HWHEPUHUAIBHBIX CUCTEM
OTCYETA, MOJEKYJAPHO-KMHETUYECKYI0 TEOPHUI0 CTPOEHHUSI BELIECTBA, TI'a30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW 3HEPTHUH TEIUIOBOTO JIBUKECHUS MOJIEKYJ C
aOCOJIOTHON TEeMIEpaTypou, MEepBbIi 3aKOH TEPMOJUHAMHKH, 3aKOH COXpPaHCHUS



AIEKTPUUECKOTO 3aps/a, 3akoH KyloHa, mpu 3TOM pa3innyaTh CIOBECHYIO

GOpMyIMPOBKY 3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAKEHHWE U  YCIOBUS
(rpaHuipl, 00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBbIC NPHUHIMIBI JACHUCTBUS MalIMH, TPUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3iuyarh YCJIOBHUS HMX O€30MacHOr0 MCMOJIb30BAaHUS B
MOBCEHEBHOM KU3HU;

BBITIOJIHATh JKCIEPUMEHTHl IO MCCIEIOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C MCIOJIb30BAaHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUH, MPU HTOM
dbopmyIHMpoBaTh MpoOIEeMy/3a1ady U TUIOTE3y YU4eOHOTO SKCIIEPUMEHTa, COOUpATh
YCTaHOBKY U3 MPEII0AKEHHOTO 000pYA0BaHMS, IPOBOIUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISAThH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIMYHH, IPU
TOM BBIOMpPATh ONTHUMAJBHBIM CIIOCOO M3MEpPEHUS U HCIOJIB30BaTh W3BECTHHIE
METO/Ibl OIICHKHU MOIPEUTHOCTEN NU3MEPEHUI;

UCCIIEIOBAaTh  3aBHUCHUMOCTH  MEXIy (U3HUUECKMMU  BEIWYMHAMH  C
UCTIOJb30BAaHUEM TIPSAMBIX W3MEpPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
¢buKcHpoBaTh Pe3yabTAThl OTYUYECHHONW 3aBUCUMOCTH (DH3UUYECKUX BEJIHMUMH B BHJIC
TaOIUI] U TPaUKOB, IETaTh BEIBOJBI IO Pe3yIbTaTaM UCCIICIOBAHUS;

co0JIro1aTh TMpaBmiia 0€30MaCHOr0 TPyJa MPU MPOBEACHUU HCCICTOBAHUI B
pamMkKax y4eOHOrO SKCIepUMEHTa, Y4eOHO-MCCIENOBATeNbCKOH H TMPOEKTHOU
JIESTEIbHOCTH C WCIOJIb30BaHUEM HM3MEPUTEIBHBIX YCTPOMCTB U J1aOOPATOPHOTO
000py10BaHUS;

pemath pacy€THbIE 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKON MOJIENBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI M MPUHIIUITEI, HA OCHOBE aHAlIM3a YCJIOBUSA 3a7aud
BBIOMPATh (PU3HUECKYIO MOJEIb, BBIACHATh (PU3NUYECKUE BEIUYMHBI U (DOPMYIIBI,
HEOOXOJMMBbIE il €€ peIleHHUs, MPOBOJUTh PAacCUYEThl U OIICHWBATH PEATbHOCTDH
MOJTy4YEHHOTO 3HaUYCHHUS (PU3NUECKON BEITMUUHBL

pemaTh Ka4eCTBEHHBIE 3a7aU: BEICTPAUBATh IOTHYECKU HETTPOTUBOPEUNBYIO
[ENOYKY PaCCYXKICHHM C OMOpOil Ha M3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
dbuznyeckue sBICHUS,

UCTIONb30BaTh  TPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
uHGOPMAIIMOHHBIE TEXHOJIOTHH TSI TOMCKA, CTPYKTYPUPOBAHUSI, MHTEPIIPETALUN U
NpEACTABICHUS] Y4eOHOM M Hay4YHO-TIOMYJISIPHOM HMHQOpMAalMHU, MOJIYYEHHOU H3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTydaeMyto HHHOPMAIIHIO;

IPUBOJUTH PUMEPHI BKJIa1a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, 00BSICHEHUE TIPOIIECCOB OKPY’KAIOIIEr0 MUPA, B PA3BUTHE TEXHUKU
1 TEXHOJIOTHUH;

MCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 0 (PU3KKE B TOBCEIHEBHOM )KU3HU IS
obecrieueHuns 6€30MaCHOCTH MPU OOpAIEHUH C MPUOOPaMU U TEXHUIECKUMU

yCTpOMCTBaMM, JJII COXPAHEHHS 3J0pOBbS U  COOJIIOJIEHUS HOPM
HKOJIOTUYECKOTO TOBEACHHS B OKPY>KaIOIIEH Cpefie;

paboTaTh B TpYyIIE C BBIIOJHEHUEM pPA3IUYHbIX COLHUAIBHBIX POJIEH,
IUIAHUPOBAaTh PaboOTy TPYMIbI, PALMOHAIBHO pPACIPEAeNsaTh O0O0S3aHHOCTU U



IUTAHUPOBATh ACSITEILHOCTh B HECTAHJAPTHBIX CUTYAIUAX, aJCKBATHO OIICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIIBI B PEIICHUE pacCMaTPUBACMON TIPOOIIEMBI.

K konmy oOydenus B 11 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM
yYpOBHE JOJDKHBI OTpaXkaTb C(OPMHPOBAHHOCTH, y OOyYalOUIUXCs YMEHHI:
JEMOHCTPHPOBATh HAa TMpHUMEpax pojib U MecTo GU3UKH B (OPMUPOBAHUHU
COBpEMEHHOW HAy4YHOW KapTHHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJOTHHA, B TPAKTHUYECKON MEATETLHOCTH JIIOACH, IETOCTHOCTh M E€IMHCTBO
($U3MYECKON KapTUHBI MUPA,

YUUTHIBATh TPAHULBI TPUMEHEHHS] W3YYCHHBIX (DU3MUECKHX MOJIEICH:
TOYCYHBIN IIIEKTPUICCKHUM 3apsl, Iyd CBETa, TOUCUHBIM NCTOUYHUK CBETA, siAepHAs
MOJIeJIb aToMa, HYKJIOHHas MOJETh aTOMHOTO sjipa MpH pelIeHHH (HU3HMUECKHUX
3aj1ay;

pacrno3HaBath (pu3nyeckue sBIeHUs (TIPOIECChl) U OOBIACHITH UX HA OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKYA U KBAHTOBOM (PUBUKU: AJIEKTpUUECKass TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEHCTBHUsI TOKA, B3aUMOJCHCTBHUE
MarHuTOB, JJICKTPOMArHWTHAs WHAYKIUSA, JCUCTBHE MArHUTHOTO TIOJS Ha
MIPOBOJTHUK C TOKOM M ABMKYITUHCS 3apsl, JIICKTPOMarHUTHBIC KOJICOaHUS 1

BOJIHBI, IPSIMOJTMHEHHOE pacIpOCTPaHEHUE CBETA, OTPAKEHHE, MPEJIOMIICHHE,
uHTephepeHusa, auPpaKkus W TOJIpU3aIs CBeTa, JUCIEPCHS  CBETa,
dbotoanexTpudeckuii 3pPext (hoTodddexT), CBETOBOE TaBlIEHUE, BOSHUKHOBEHUE
JUHEWYaToOro CIEeKTpa aroMa BOJOpOJa, €eCTECTBEHHAass W HCKYCCTBEHHas
PaaOaKTUBHOCTD;

OMKCHIBATh M3YYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUYECKHE, MAarHUTHEIC,
ONTHYECKHE,  JJICKTPUYECCKYI0  TPOBOAUMOCTH  Pa3IWYHBIX  Cpel) H|
ANIEKTPOMATrHUTHBIC SIBJICHUS (TIPOIIECCHI), HCIOB3YS (DU3UICCKHUE BEIIMYUHBI:
AIIEKTPUYECKUI 3apsill, CHJIa TOKa, AJIEKTPUUYECKOE HANpPSDKEHHUE, DJICKTPHUUECKOe
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, JEKTPOJABMKYIIas Cuia, paboTa TOKa,
WHIYKIUS MarHUTHOTO ToNsl, cuia Awmmepa, cuia JlopeHiia, WHIYKTHBHOCTH
KaTYIIKA, DHEPTUS JJICKTPUYECKOTO M MArHUTHOTO TIOJICH, TEPHOJ M YacToTa
KojeOaHuii B KojJeOaTeIbHOM KOHTYpe, 3apsii W cuja TOKa B Ipolecce
TapMOHHUYECKUX DJIEKTPOMArHWTHBIX KoJieOaHWH, (POKYyCHOE paccTosHUE W
ONTHYECKass CHWJIa JIMH3BI, TIPH OIMCAaHWW MPaBUJIBLHO TPAKTOBATh (PU3HUCCKHIMA
CMBICIT HCTIOJIb3YEMBIX BEIMYMH, WX OOO3HAYCHHWS W CIWHUIBI, YKa3bIBaTh
(hopMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3UYECKYIO BETUYUHY C APYTUMHU BEITMUYNHAMU;

ONMMCHIBATh W3YYCHHBIC KBAHTOBBIC SBJICHHUS W TMPOIECCHI, HCIOIB3YS
bu3nYecKue BEIWYUHBI: CKOPOCTb DSJIEKTPOMATHUTHBIX BOJIH, [JWHA BOJHBI H
4acTOTa CBETA, DHEPTUSA U UMITYJIbC (DOTOHA, TIEPUOJT TIOJTypacmaaa, YHEPTUS CBSI3U
aTOMHBIX SIIep, TPU ONHUCAHUM TPABUIBHO TPAKTOBATh (U3MUECKUI CMBICH
WCIIOJIb3YeMbIX BEIUYMH, WX OOO3HAUYCHWs] W CIWHMIIBI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIONINE JAHHYIO (PU3MUECKYI0 BEIMYMHY C JAPYTUMH BEJIUYHMHAMH,
BBIYHCIIATH 3HAYCHHUE (PU3NUECKON BETUINHBI,

aHATM3UPOBATh (PU3MYECKUE TPOIIECCH U SIBJICHUS, WCTIOIL3Ys (U3UUECKUE
3aKOHBI ¥ TIPUHITUILL: 3aK0oH OMa, 3aKOHBI TIOCIEIOBATEIHHOTO M MAPaUICIHLHOTO



COEIMHEHHUsS] TIPOBOJHUKOB, 3akoH Jlxoymns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHON
UHAYKIUY, 3aKOH MPSIMOJUHEHHOTO pacnpoCTpaHEHHUsl CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI IMPEJIOMJICHUs CBETa, ypaBHeHUE OWHINTeHHa 1t doTtodrddexra,
3aKOH COXpPAHEHHUs JHEPruu, 3aKOH COXPAHEHHUS HUMITYJIbCa, 3aKOH COXPaHEHUS
ANEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHHUsI MAacCOBOTO 4Mcla, mocTyiaTel bopa,
3aKOH PaJMOAKTUBHOIO pacmaja, Ipu 3TOM pa3linyaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHAa, €ro MaTeMaTH4YeCKOEe BBIPAKEHHE U YCJIOBHS (TpaHUIbl, 00JIaCcTH)
IPUMEHUMOCTH;

OTIPEIENISITh HAMPABIIEHUE BEKTOPA UHIAYKIIMU MAarHUTHOTO IOJISI IPOBOAHUKA
C TOKOM, CuJibl AMrepa u cuibl Jlopenna;

CTPOUTh M OMNHUCHIBaTh H300paXEHHE, CO37aBA€MOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHl IO MCCIEIOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C MCIOJIb30BAHUEM TMPAMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyIupoBaTh MpoOIEMy/3a/1ady U TUIIOTE3y YUYEOHOTO SKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY U3 MPEI0AKEHHOTO 000PYAOBaHMS, IPOBOIUTH ONBIT U (POPMYIUPOBATH
BBIBO/IbI;

OCYILIECTBIISITH MPSIMbIE U KOCBEHHBIC U3MEPEHUST PUBUUECKUX BEIUYHH, IIPU
ATOM BBIOMpATh ONTUMAJBHBIM CHOCOO M3MEPEHHS U HUCIIOJIB30BAaTh W3BECTHHIE
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C MCIHOJb30BaHUEM
NpSIMBIX  M3MEPEHUI: TIPU HSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (PUKCHUpOBaTh
pe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTU (PU3MYECKUX BEJIMYMH B BHJE TaOIUIl U
rpaduKoB, AeyaTh BEIBOABI IO pe3yjIbTaTaM UCCIEI0BAHMUS;

co0JIro1aTh MpaBmiia 0€30MaCHOr0 TpyJa MPU MPOBEACHUU HUCCICTOBAHUN B
paMKax Y4YeOHOro »SKCHEpUMEHTa, Y4eOHO-MCCIENOBATENbCKOM H MNPOEKTHOU
JEATEIbHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
0o00opy1I0BaHUS;

pemiaTh pacy€THbBIE 3alayd C SIBHO 3aJaHHON (DU3MYECKOM MOJEINbIO,
UCIIOJIb3Ysl (PU3MUYECKHE 3aKOHBI M PUHLMUITBI, HA OCHOBE aHaJIM3a YCJIOBUS 33a/1auu

BBIOMpPATh (PU3MYECKYIO MOJI€Nb, BBIACIATh (PU3MUECKUE BEIUYUHBI U
dbopmynbl, HEOOXOIUMBbIE aJisi €€ pelleHUs, MPOBOJUTh PAacUEThl U OIICHUBATH
peaIbHOCTh MOJTYYEHHOTO 3HaYeHUs! (PU3NUECKOMN BEIIMUMHBI;

penaTh Ka4eCTBEHHbIE 3aa4i: BbICTPAUBATh JIOTUYECKU HETPOTUBOPEUHUBYIO
LEMOYKY PACCYKIECHUW C ONOpPOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bU3UYeCKHE IBIICHUS,

UCIIOJIb30BAaTh ~ TMPU  pEIICHWH  y4eOHBIX  3a7a4  COBPEMCHHBIC
nH(OPMAITMOHHBIC TEXHOJIOTUH JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAITUU U
MPEACTABICHUS] Y4eOHOM W HAy4YHO-TIOMYJISIPHOW HMH(OpMAIU, MOJTYYCHHOU H3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIUIO;

OOBSCHATh TPHUHIMIBI JIEHCTBHUSI MAaIINH, NPUOOPOB M TEXHHUYECKUX
YCTPOMCTB, pa3anyaTh yCIOBUS UX 0€30MaCHOT0 HCIOIb30BaHMs B MOBCEIHEBHOMN
KU3HU;



MPUBOAUTH MPUMEPHI BKJIa1a POCCUNUCKHUX U 3apyOeKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE IMPOIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCII0JIb30BATh TEOPETUYECKHE 3HAHUS MO (PU3KKE B MOBCETHEBHOM KU3HU IS
oOecrieueHus: 0€30MACHOCTU MpHU OOpallleHHd ¢ TpudbopaMu U TEXHUYECKUMHU
YCTPOMUCTBAMH, JJISI COXPAHEHUSI 3[I0POBbS U COOJIOJCHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPY KaloIlel cpejie;

paboTathb B Tpymme C BBIMOJHEHUEM pA3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh PAOOTy TPYMIbL, PALMOHAIBHO pACHpPENEisaTh OO0S3aHHOCTH W
IJIAaHUPOBATH JEATEIBHOCTh B HECTAHJAPTHBIX CUTYallUAX, aICKBATHO OIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3iesioB U TeM KosunyecTBo 4acoB DJIeKTPOHHbIE
MPOrpamMmbl (undposbie)
Bcero KOHTpOJIbH HpaKTI/I‘leCK 06pa3OBaTe_]1],H],]e
ble padoThI ue padoThbl pecypesl
Pazgen 1. PUSUKA U METOJAbI HAYYHOT'O IIO3HAHUA
1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
2.2 JlmHamuka 7 0 0 bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 0 bubnmnoreka [JOK
https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18




Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHO- 9 0 1 bubmuorexa [JOK
KUHETUYECKON TEOpHUH https://m.edsoo.ru/7f41bf72
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 0 bu6mmoreka [IOK

https://m.edsoo.ru/7f41bf72

33 ArperaTHble COCTOSTHUS 5 0 0 bubnnoreka [JOK
BeniectBa. Da3zoBbIE EPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 24

Paznea 4. JIEKTPOJAUHAMUKA

4.1 DneKTpocTaTHKa 10 1 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41b£72
4.2 ITocTOAHHBIN JIEKTPUYECKUH TOK. TOKH 12 1 0 bubnuotexa [JOK
B PasIMYHBIX cpenax https://m.edsoo.ru/7f41b£72
Uroro no pazgeny 22

PesepBHOE Bpems 2




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 4 2
11 KVIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KosunyecTBo 4acoB DJIeKTPOHHbIE
NporpaMmabl (uudgposbie)
Bcero KonTpoasu IMpakTuyeck o0pa3oBaTe/bHbIE
ble padoThl ue padoTbl pecypesl
Paszpen 1. JIEKTPOAUHAMUKA
1.1 MaruauTHOE ToJIe. 11 1 3 bu6mmoreka [IOK
DneKTpOMarHuTHas WHAYKIUS https://m.edsoo.ru/7f41¢97¢c
Hroro no pazgeny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
2.1 MexaHu4eckue u 9 0 1 bubmuorexa [JOK
9JIEKTPOMArHUTHBIE KOJIeOaHUs https://m.edsoo.ru/7f41c97¢c
2.2 MexaHn4ecKue u 5 1 0 bu6mmorexa [IOK

OJICKTPOMAarHuTHBIC BOJIHBI

https://m.edsoo.ru/7f41c97¢




23 OnTuka 10 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 24
Paznen 3. OCHOBBI CHIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 OCHOBBI CHIEITUATBHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIeMEHTHI KBAHTOBOU ONTUKH 6 0 bubnuoteka [JOK
https://m.edsoo.ru/7141c97¢
4.2 Crpoenue aToma 4 0 bubnunoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 0 bubnmnoreka [JOK
https://m.edsoo.ru/7141c97¢
Hroro no pazneny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKUN




5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3uKH 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 7
Paznen 6. OGOBIIAIOIIEE IOBTOPEHUE
6.1 O6o0maroiee MOBTOPEHUE 4 bu6mmoreka [IOK
https://m.edsoo.ru/7141c97¢
Hroro no pazgeny 4
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




