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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3nuke 06a30BOTO YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE MOJOXEHHM M TpeOOBaHUM K pe3ylbTaTaM
OCBOEHHS OCHOBHOM 00pa30oBaTelIbHOM Mporpammebl, mnpeactaBieHHbIX B OI'OC
COO, a Takxke ¢ ydé€roM (enepaibHOH paboyeil mporpaMMmbl BOCHUTAHUS U
KOHIENIINK TpernojaBaHus ydeOHoro npeamera «®dusnka» B 00pa3zoBaTelbHBIX
Opra"u3anusx Poccuiickon ®enepanun, pean3yOIMUX OCHOBHBIE
oOpa3oBarenbHbIe MPOrPAMMBI.

CopnepxaHue mnporpaMMmbl MO (U3MKE HampaBieHO Ha (OpMUpOBaHHE
€CTECTBEHHO-HAYYHOH KapTUHBI Mupa oOyuatommxcs 10-11 kmaccoB mnpu
oOydeHnn nx ¢u3nke Ha 0a30BOM ypOBHE HA OCHOBE CHCTEMHO-ACSITEIIBHOCTHOTO
noaxona. Ilporpamma no ¢uszuke coorBeTcTBYyeT TpeboBanusim ®I'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANPEIMETHBIM pe3yJibTaTaM
oOyudeHusl, a TaKKe YUYUTHIBAET HEOOXOAUMOCTHh pEaU3alliid MEXIPEeIMETHBIX
CBs3e (DMBMKM C €CTECTBEHHO-HAyYHBIMH Y4YeOHbIMH mpeaMeramu. B Helt
ONPEENSIIOTCA OCHOBHBIEC 1I€NIM M3y4YeHUs! (PM3UKUA HA YPOBHE CPEAHET0 OOIIETro
o0Opa3oBaHusl, TUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (DU3HUKHU: JIMYHOCTHBIE,
MeTanpeaIMETHbIE, MPeAMETHbIE (Ha 6a30BOM yPOBHE).

[IporpamMma o pusmKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3YJIbTATHl OCBOCHUS Kypca (PU3UKU Ha 6a30BOM YPOBHE, B

TOM YHCJIE IPEAMETHBIE PE3YJIbTATHI IO F0JIaM 00yUYEHUSs;

e cozepkaHue yueOHoro nmpeamMera «Puznka» mo rojgaM oOydeHusl.

dusuka Kak Hayka O HaumOojee OOIIMX 3aKOHAaxX MPHUPOAbI, BHICTyINas B
KayecTBe y4eOHOTo MpeJMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUM 00 okpy:xaromem mupe. llIkonpHbIN Kype Gusznku — cucTeMooOpaszyronui
IUI €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHUMHUEH, OWOJIOTHEH,
¢busnyeckoit reorpaduet u actpoHomued. Mcmosb3oBaHME W AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpelensieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEpPreTuKd, TPAHCIOPTa, OCBOCHHUSA
KOCMOCA, IOJIyYEHHUS HOBBIX MAarTe€pHaloB C 3aJaHHBIMH CBOMCTBAMU WM APYIHX.
N3yuenne Qu3MKu BHOCHUT OCHOBHOWM BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOU KapTHUHBI MUpa OOydaroluxcs, B (GOpMHPOBAHUE YMEHUN MNPUMEHSThH
HAYYHBI METOJ1 TO3HAHUS NP BBIMOJIHEHUH UMY YYEOHBIX UCCIIEI0OBAHUI.

B ocHOBy Kkypca ¢Gu3uKHa Ui YPOBHS CpeIHEro o0mero oOpa3oBaHUS
NOJIOKEH PAN WIAEH, KOTOPbIE MOXHO paccMaTpuBaTh KaK MPUHLUIIBI €ro
OCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTHYECKH
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCeX pas3/eioB (U3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (PU3HKH.

Hoesn eenmepanuzayuu. B cOOTBETCTBUU C HEMl MaTepuan Kypca (U3HKH
o0beMHEH BOKpYr (¢u3nyeckux Teopui. Bemymwmm B Kypce sBisieTcs
dbopMupoBaHUE TPEACTABICHUNA O CTPYKTYPHBIX YPOBHSX MAaTEpUH, BEIIECTBE U
nose.

Hoesn cymanumapuzayuu. EE peanuzanus mnpeanojaraeT HCHOIb30BaHUE
TYMaHUTapHOTO MOTeHIMana (U3MYECKONd HAayKH, OCMBICICHUE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pasBuTMeM OOIIECTBAa, a TaKke C MHPOBO33PEHUYECKHMHU,
HPABCTBEHHBIMH U IKOJIOTHUECKUMU MPOOIIeMaMHU.

Hoesa  npuknaonou  uanpaenennocmu. Kypc ¢Gusukm mpeamosiaraer
3HaKOMCTBO C HIMPOKHUM KPYrOM TEXHMUYECKHX U TEXHOJOTHYECKHX MPUIOKECHUN
M3y4YEHHBIX TEOPHI 1 3aKOHOB.

Hoes skonocuzayuu peanusyercsi TOCPEICTBOM BBEIEHHUS HIIEMEHTOB
COJICpKaHUsl, TMOCBSIIEHHBIX JKOJOTHYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKH M TEXHOJIOTHM, a Takke 00CYXICHUs
npo0ieM palroHaIHLHOTO IPUPOAOIOIH30BAHUS U SKOJIOTUYECKON O€30MaCHOCTH.

CrepHEBBIMU DJIEMEHTaMH Kypca (U3UKHM Ha YPOBHE CPETHEro OOIIETo
oOpa3oBaHusl ABJISAIOTCSA (pusmueckue Teopuu (PpopMHUpOBaHUE MPEICTABICHUNA O
CTPYKType MOCTpoeHus: Gu3nYecKoil Teopuu, ponu QyHAaMEHTaIbHBIX 3aKOHOB U
OPUHIMIIOB B  COBPEMEHHBIX MPEACTABICHHUSIX O MpHPOJE, TpaHUIAX
NPUMEHUMOCTH TEOPHid, JJs ONHCAHUS ECTeCTBEHHO-HAYYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-eSITeIbHOCTHBIN MOJAX0 B Kypce (PU3UKU peallu3yeTcsl MPEexae
BCEro 3a CYET OpraHM3alld SKCIEPUMEHTAIBHON JEsTeIbHOCTH O0YYaroIIUuXCs.
Jlnst  GazoBoro ypoBHS Kypca (U3MKM — O3TO HCIOJIb30BAaHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX HSKCHEPUMEHTOB M JIaOOpaTOpHBIX paldorT,
KOTOpbIE B MporpaMme no (usuke 0ObeIWHEHBI B OOLIMI CIHUCOK YyYEHUYECKHX
NpaKkTU4eCKUX paboT. BrlaeneHne B ykazaHHOM IepedHe J1abopaTOpHBIX padorT,
NPOBOJAUMBIX  JUISI KOHTPOJIE Y OIEHKHM, OCYIIECTBIISIETCS yYaCTHUKAMHU
0o0pa30BaTeNpHOrO TMpollecca HUCXOAS H3 OCOOEHHOCTEW IUTAHUPOBAHHUS U
ocHauleHust kaOunera Qusuku. Ilpu 3ToM obecrieuynuBaeTcsi OBJaJCHUE
00yYaromuMHUCsT YMEHUSAMU NPOBOJUTH KOCBEHHbBIE W3MEPEHHUs, HCCIEeIOBaHUS
3aBUCUMOCTEH (PU3MUYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO MPOBEpPKE
MPETIOKEHHBIX TUTIOTE3.

bonbiioe BHUMaHHME YyAENAETCS PEIICHUIO PAcUETHBIX U KayeCTBEHHBIX
3agad. [Ipu 3TOM 11 pacdy€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 33aJa4d C SIBHO
3aJJaHHOM (PU3UUECKOI MOAEIBIO, MO3BOJISIONINE TPUMEHSITh U3YUECHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOrO paslena Kypca, Tak M UHTETPUPYsS 3HAHUA W3
pa3HbIX pa3zenos. g KaueCTBEHHBIX 3a/1ay MPUOPUTETOM SIBIISIOTCS 3aJaHUs Ha
OOBsICHEHHE NPOTEKaHUs (U3NYECKUX SIBJICHUN M IPOLECCOB B OKpYKaIOIIEH
KHU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJENM A1 CHUTyalud MpPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k wmarepuaabHO-
TEXHMUYECKOMY 0O0€ecleueHno Y4YeOHOro mpouecca 0a30Bblil ypOBEHb Kypca
(Gbu3MKN Ha YPOBHE CpeHero o0miero o0pa3oBaHusl J10JKEH U3y4aThCs B YCIOBUAX
npeIMeTHOro KaOuHeTa (M3MKH WM B YCJIOBHMSX HMHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAy4YHOIro LuKiIa. B kaOuHere (U3MKU AOHKHO OBITH
HeoOxoaumoe JaboparopHoe OOOpyAOBaHUE Ul BBINOJHEHUS YKa3aHHBIX B
nporpaMMe nmo (pU3MKe YYCeHHUYECKUX MPAKTUYECKUX padOT M JAEMOHCTPALMOHHOE
o0opyI0BaHUE.

JleMOHCTpallMoHHOE  000pyAOBaHHE (OPMHUPYETCSI B COOTBETCTBHM C
OPUHLUMIIOM MHMHMMAJIBHOM JIOCTaTOYHOCTM M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B MporpaMMe 1Mo (U3HMKE KIIOUYEBBIX JEMOHCTpAIMil s
UCCIIEIOBAaHUSI  M3y4YaeMbIX SIBJICHMA H  TPOIECCOB, OMIMPHUYECKHX U
(yHIaMEHTaJIbHBIX 3AKOHOB, UX TEXHUYECKUX IPUMEHEHUH.

JlabopatopHoe 000pyAOBaHME JUIsI YYEHHYECKUX IMPAKTUYECKUX pPadoOT
dbopMupyercss B BUI€ TEMAaTUUYECKMX KOMILJIEKTOB M OOECMeUHBaeTcs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsi. TemaTHuecKkue KOMIUIEKTbI
71a00paTOpHOTO O000PYJOBAHMS JOJDKHBI OBITh IHOCTPOEHBI HA KOMILIEKCHOM
UCIOJIb30BAaHUM AHAJOIOBBIX M LHU(POBBIX NMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPHUTENIbHBIX CUCTEM B BHJIE IIU(PPOBLIX Ja00paTOpuid.

OCHOBHBIMU HENISIMU U3y4YeHUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIIOTCS:

e (opMHUpOBaHME HUHTEpECa M CTPEMJIEHUS OOYYarOIIMXCS K Hay4dHOMY
U3YyYEHUIO MPUPOIbI, PA3BUTUE UX MHTEIUIEKTYalbHBIX M TBOPYECKHUX
CITOCOOHOCTE;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (HOPMUPOBAHHE
UCCIIEJIOBATEIBCKOTO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSIM;

e (opMHpOBaHME HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysibTara H3Yy4YeHHs
OCHOB CTPOCHHMSI MaTepUH U (PyHAaMEHTAIbHBIX 3aKOHOB (DU3HKU;

e (opMmupoBaHHE YMEHHMH OOBICHATH SIBICHUS C HCIOJb30BAaHHEM
(¢u3nYECKUX 3HAHUM U HAYyYHBIX J10Ka3aTEIbCTB;

e (opMHpOBaHME MPEACTABICHUN O poiu (DU3UKK A PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne ATUX lenei 00ecreynBaeTCsl pelIeHUEeM CIEeIyIONMX 3a7ad B

IpoLecCce U3YUEHUs Kypca (PU3UKH Ha YPOBHE CPEAHETO 0011ero o0pa3oBaHUsL:



e TMpHOOpEeTEeHHWE  CHUCTEMBI  3HAHUH 00  oOmmMX  (PU3NIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIpHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTHI aCTPODU3HKY;

e (opMupoBaHHE YMEHHUH NPUMEHATH TEOPETUYECKUE 3HAHUS IS
0oObsiCHEeHUsT (PU3MYECKUX SBICHUHW B TPHUPOAEC U Uil TNPUHATUA
NPAKTUYECKUX PELICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB pELICHHsS pa3IUYHbIX 3a7ad C SBHO 3a/laHHOM
busznyeckoil MonenbIo, 3aJay, MOAPa3yMeBAIOUINX CAMOCTOATEIbHOE
co3gaHue (PU3NYECKO MOJIEINH, aJIeKBAaTHON yCIOBUSM 3aJauH;

e TMOHMMaHUE (U3MYECKUX OCHOB M MPUHIUIIOB JAECUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOLIYIO
cpeny;

e OBJIAQJICHUE METOJAMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS M TMPOBEIACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HMHTepIrpeTanuu uHbOpMaIu,
OTIpEAENICHUS TOCTOBEPHOCTH MOTYUYEHHOTO PE3yIbTaTa;

e CO3JaHUE YCJIOBUM I PA3BUTHs YMEHUM MPOEKTHO-HUCCIIEI0BATEIBCKOM,
TBOPYECKOM J1€ATEILHOCTH.

Ha wusyuenne ¢usuku (0a30BbI ypOBEHb) HA YPOBHE CpPEIHEro OOIIero
oOpazoBanus otBonutcs 136 gacos: B 10 kmacce — 68 gacoB (2 "yaca B HEJIEIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeanaraempiii B mporpamMme 1o (QuU3MKE IMepeueHb J1abopaTOpPHBIX U
NPAKTUYECKUX paboT SBISETCI PEKOMEHJOBAaHHBIM, YYMTENb JellaeT BbIOOD
NpOBEJCHUS J1a0OpaTOPHBIX pPabOT M OMBITOB C YYETOM HWHAMBHUAYAIbHBIX
0COOEHHOCTEW 00yUYarOIIUXCH.



COIAEPKXAHUE OBYYEHUASA
10 KITACC

Paznen 1. ®u3uka M1 MeTOAbl HAYYHOT O TO3HAHUSA

®usuka — Hayka o mnpuponae. HayuyHbie mMeTOABI NMO3HAHUS OKPYKAKOLIETO
mupa. Pomnp dSkcrepuMeHTa W TEOPUM B IPOLIECCE TO3HAHMS MPUPOIBI.
DKCIEpUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX SIBJIEHMA M mpoleccoB. HayuHble TMIIOTE3BI.
®duzuveckre 3aKOHbI U TEOpHH. ['paHUIBI TPUMEHUMOCTH (HU3UUYECKUX 3aKOHOB.
IIpyHIMT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUN COBPEMEHHON HayYHOW KapTHHBI
MUPa, B IPAKTUYECKON IEATEIbHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBele W 1IU(GPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JaTYUKU.

Pa3zpnen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBMxeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JABUKEHUS.
Cucrema otcuéra. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeaHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepHaIbHOW TOYKH, MX MPOEKUIMH HAa OCH CHUCTEMbl KOOpPIUHAT.
CrnoxxeHue nepeMeneHni U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpsMoOJMHEWHOe nBrxeHue. ['paduku
3aBUCUMOCTH KOOpPIMHAT, CKOPOCTH, YCKOpPEHHUs, IyTH U [epeMeleHus
MaTepUaIbHON TOUYKH OT BPEMEHHU.

CBoOoaHOE TazieHue. Y CKOpeHHe CBOOOHOTO A ICHUS.

KpuBonmuennoe  nBukeHue. JIBMKEHHE  MATEpUAIIBHOW  TOYKHA 11O
OKPY>KHOCTH C IOCTOSIHHOM O MOJYJIIO CKOPOCTBIO. YTIIOBasi CKOPOCTh, JTUHEITHAs
ckopoctb. [lepron n yacrora obpanieHus. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuueckue yCTpOHCTBAa M MPAKTUYECKOE MPUMEHEHHE: CIUIAOMETP,
JBUKEHUE CHAPSII0B, LEMHBIE M PEMEHHBIE NIEPEIayu.

Jlemoncmpayuu

Mopenb cucTteMbl OTCUYETA, MIUTIOCTpAUsl KUHEMAaTHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

[IpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAHMUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AYXE U B pa3peskeHHOM MTPOCTPAHCTBE.

HaGnronenue aBuxkeHusi Tena, OpPOIICHHOTO MOJ YIJoM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3yuyeHne HEPAaBHOMEPHOTO JIBHKEHHUS C LIEJIBIO ONPENEICHUS MIHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLICHHUS MEXAY NyTSIMH, NPOMAECHHBIMH TEJIOM 3a
NOCJIEIOBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHM IPU PABHOYCKOPEHHOM
JNBH>KEHUH C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

N3ydenune nBUKEHU MIAPUKA B BI3KOU KUIKOCTH.

N3yuenue ABuxKeHUs Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuka

IIpuanmn  orHOocuTensHOCTM  [amunes.  IlepBeii  3akoH  HeroTona.
NHepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uniuu cuil. Bropoii 3akon Herotona
JUIL MaTepUagbHOU TOUKU. Tpetnit 3akoH HproTOHA 1711 MaTepuaIbHbIX TOYEK.

3akoH BcemupHoro TtsaroteHus. Cuina Tsbkectu. llepBasg kocmuyeckas
CKOPOCTb.

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

Tpenue. Buasl Tpenust (mokosi, CKoiabxkeHus1, kauenus ). Cuna tpenus. Cyxoe
Tpenue. Cuna TpeHus: CKOJIkKEHUS U cria TpeHus mokos. KosddumumenT tpenus.
Cuiia conpoTUBIIECHUSI IPU IBUKEHUH TEJa B )KUJKOCTH WIIH rase.

[TocTynarenbHOE M BpalllaTeIbHOE JIBHXKEHHE a0COIIOTHO TBEPOrO Tea.

MOMEHT cHJIbI OTHOCUTENIBHO OCH BpamieHus. llnedo cunbl. YcnoBus
paBHOBECUSA TBEPAOTO TEJIA.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE MPUMEHECHUE: MOIAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SlBnenue nHepuuH.

CpaBHeHHE MacC B3aUMOJECHCTBYOLIUX TEJ.

Bropoi 3akon HeroToHa.

N3mepenue cu.

CrnoxxeHue cui.

3aBUCHUMOCTh CHJIBI YIIPYTOCTH OT edopmaruu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHEHUE CUII TPEHUS MOKOSI, KAUYEHUS U CKOJIbKEHUS.

VYcioBust paBHOBeCcHUs TBEPAOTO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOU MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, oT ux JaedopmMariuu.

HccnenoBanne yclioBUI pPaBHOBECHS TBEPAOTrO TeNa, HMEIOLIEr0 OCh
BpAI[CHUS.

Tema 3. 3axkouvt coxpanenusn é mexanuke

NMnynsc MatepuaibHOM TOUKHM (T€da), CUCTEMbl MaTEpHATbHBIX TOYEK.
NmMnynbc cUilbl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAaHEHUs HMITYJIbCA.
PeaktuBHOE NBUXKEHUE.

Pabota cusnbl. MOIIHOCTh CHUIIBL.

Kunernueckass sHeprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KMHETUYECKOU SHEPTUU.

[TorenunanbHas SHEPrusl. [TorenuuanbHas SHEPrus yIOpyro
nehopMupoBaHHON  TpykwHBL.  [loTeHIManpbHas dSHeprus Tejna  BOIU3H
NOBEPXHOCTH 3EMJIH.

[loreHUMaNbHBIE W HEMNOTEHUHUAJIBHBIE  CHJIBI. Csi3b paboOTHI
HEMOTEHIMANBHBIX CHUJI C M3MEHEHUEM MEXaHMYECKOW SHEPruv CHCTEMBI TEll.
3aKOH COXpaHEHUs MEXAHUYECKOW SHEPIrUHu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuYeCKne YCTPOMCTBA U IMPAKTUUECKOE NMPUMEHECHHUE: BOIAOMET, KOIED,
MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUS UMITYJIbCA.

PeaktruBHOE IBMXEHUE.

[lepexon moTeHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yueHnne aOCOIIOTHO HEYNPYroro yjapa ¢ MOMOIIBIO JABYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

WccnenoBanne cBsi3u pabOTHl CHIIBI ¢ U3MEHEHHUEM MEXaHUYECKOW DHEPTUu
TeJla Ha IPUMEPE PACTSIKEHUS] PE3UHOBOTO KTy Ta.

Paszpnen 3. Monekyasipaas pu3nka ¥ TepMOJIMHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOT meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysus. Xapakrep IBUKEHUS U
B3aMMOJCUCTBUSA 4YacTULl BemlectBa. MoJenu CTpPOEHHsI Ta30B, XKHAKOCTEN U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl MoJekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana Temmeparyp
Llenbcus.



Mopnens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KUHETUYECKOW TEOpHHM HACaIbHOrO rasza. AOCONIOTHas TeMmIiepaTypa Kak Mepa
CpeaHEN KWHETHMYECKOM DSHEpPruy TEIUIOBOrO [BMXKEHMsA uacTul rasza. [llkana
temneparyp KeneBuna. I'a3oBble 3akoHBI. YpaBHeHne Menaeneesa—Kianenpona.
3akon JlanbToHa. M3ompoliecchl B UAEaIbHOM Ta3e C MOCTOSIHHBIM KOJUYECTBOM
BemecTBa. ['paduueckoe mnpencraBieHne H3O0MPOIECCOB: H30TEPMA, H30X0pa,
u3o0apa.

TexHu4yeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHUE BellecTBa, (Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCIUHEHUM.

OmnbiTel 10 AU Py3Un KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO ABUKEHUSI.

Mopaens onbita IlITepha.

OnbITHI, JIOKa3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYJIIPHOTO
B3aMMOJICHUCTBUA.

Mogens, HILUTFOCTPUPYIOIIAas MPUPOLY AABJIEHUS ra3a Ha CTEHKH COCY/Ia.

OneITel, WUIIOCTPUPYIOIIME YpPAaBHEHHWE COCTOSHHMS UACAIbHOTO rasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

Onpenenenne Macchl BO3QyXa B KJIACCHOW KOMHATE€ HA OCHOBE M3MEPEHHI
00bEMa KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

UccnenoBanue 3aBUCUMOCTH MEXIY MapaMeTpaMu COCTOSIHUS Pa3pe:KEHHOTrO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmoanHamuueckass cucrema. BHYTpeHHS SHEpPrusi TEPMOAMHAMUYECKOM
CUCTEMBI U cTIoc00bI e€ n3meHeHusi. KomuecTBo TemnoTsl U pabota. BHyTpeHHss
SHEpPrusi  OAHOATOMHOTO  HUJeallbHOro  rasa. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3yYCHHUE. Y I€JIbHAS TEIIOEMKOCTh BEILECTBA.
KonnuecTBo TEIIOTH NpH TEMIIONEepeaaye.

[Tonsitue 006 ammabatHoMm miporecce. [lepBbii 3aKOH TEPMOIWHAMHUKH.
[Ipumenenne mepBOro 3aKOHAa TEPMOJIWHAMHKH K HW3omporeccam. [padudeckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh Mpo1ieccoB B MPUPO/IE.

TerutoBele  mammebl.  [IpUHIMIBL  OEWCTBHS — TEIUIOBBIX — MAIMH.
[IpeoOpa3zoBanmsi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnt monae3Horo
neiictBusa TtemoBo mamwuHbl. [{ukn KapHo u ero xo3(p¢uUUEHT M0I€3HOTO
JNEUCTBUA. DKOJIOTUYECKHUE MPOOIEMbI TETIOAHEPTETUKH.



TexHudyeckre yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJIOAWIIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

3meHenne BHYTpPEHHEH HSHEPrUM Tella MPHU COBEPIICHUH PAaOOTHI: BBUIET
mpoOKku W3 OYTBUIKM TOJA JCHCTBHEM CXKATOTO BO3ayXa, HarpeBanume 3¢upa B
JaTyHHOU TpyOKe MyTEéM TpeHus (BUICOAEMOHCTPALINS ).

W3meHeHue BHyTpEeHHEH dHEprun (TeMIiepaTyphl) Tella Ipy Terionepeiaye.

OnplT 1O anuabaTHOMY pAaCIIUPEHHIO0 BO3Ayxa (OMBIT C BO3MYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATEINSI BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO
IBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeutecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u koHxaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAA U
OTHOCHUTEIIbHAsA BJIAXKHOCTh BO3ayxa. HacelmeHHBI map. YaenpHas Temora
nmapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JIABJICHUS.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPOINHMS CBOMCTB
kpuctayoB. Kuakue kpucraiuibl. CoBpeMeHHble Marepuaibl. [lnmaBienne u
KpUcTayuM3anus. Y AelbHas TerioTa miasieHus. CyOmmmanus.

VYpaBHeHue TEII0BOro OanaHca.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUU TMOIYUYECHHUS] COBPEMEHHBIX MAaTEpPHaIOB, B
TOM YHUCJIE HAHOMAaTEepUaliOB, U HAHOTEXHOJIOTHHU.

Jlemoncmpayuu

CBOIICTBA HACBILLICHHBIX NIAPOB.

Kunenuve npy noHWKEHHOM J1aBJICHUU.

CnocoObl u3MepeHUs BJIAKHOCTH.

HaGnronenue HarpeBanust U MIaBJICHUS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHcTpanus KpucTajuioB.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3mMepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Pasznen 4. JiekTpoauHaAaMHUKAa
Tema 1. dnekmpocmamuka
OnexTpuzaums Tel. OJEKTpUYeCKUud 3apsana. JlBa BHIA BSIEKTPUUYECKUX
3apsAn0B. IIpOBOJHUKH, OUANIEKTPUKM W IOJYIPOBOJHUKH. 3aKOH COXpPaHEHUs
AIEKTPUYECKOTO 3apsiaa.
B3aumopaeiictBue 3apsioB. 3akoH KyiioHa. TodeuHbli 3JIEKTPUUYECKUI 3apsl.
Onextpuyeckoe mnosie. Hanpsoxk€HHOCTH 3yieKTpuueckoro mois. [IpuHuun



CYyNEPHO3ULIAN IIEKTPUUYECKUX MOJEH. JIMHMM HanpssKEHHOCTH DJIEKTPUYECKOTO
HOJIA.

PaGora cun  oanekrtpocrarnyeckoro  mons.  [lorenuman.  PasHocth
MOTEHIHAIOB. [IpOBOOHMKM M JUAJNEKTPUKU B DJIEKTPOCTATUYECKOM MOJIE.
JlupnexkTpruyeckas MpOHULAEMOCTb.

OnextpoémkocTs. KoHneHcaTop. DIEeKTpOEMKOCTh TUIOCKOIO KOHACHCATOpA.
OHeprus 3apsHKEHHOI0 KOHAEHCATOopa.

TexHudyecknue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETpP, OJEKTPOCTATHUECKasl 3allluTa, 3a3eMJICHHE JIIEKTPONpPUOOpPOB,
KOHJICHCATOp, KONUPOBAJIBHBIN anmnapar, CTPyWHBINA IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO M IPUHLIAI IEUCTBUSA dJIEKTPOMETPA.

B3anmonenicTBre HadIEKTPU30BAHHBIX TEII.

DIEKTPUYECKOE N0JIE 3aPSKEHHBIX TEIl.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DnekTpocTaThyecKas 3aluTa.

JIMDNEKTPUKH B DIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  DJIEKTPOEMKOCTH IUIOCKOIO KOHJIEHCAaTOpa OT IUIOLAgU
IUTACTHH, PACCTOSIHUS MEXIY HUMU U AUDJIEKTPUYECKON IPOHNULIAEMOCTH.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

Yuenuueckuu skcnepumenm, nabopamophvie pabomoi

N3mepenne 21eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMUS 3JIEKTPUYECKOIO TOKA.
Hcrounrku Toka. Cuna Toka. IIocTOsSHHBIN TOK.

Hanpsoxenue. 3akon Oma 15 ydacTKa LEH.

ONEKTPUYECKOE CONPOTUBIICHUE. YIENBHOE CONPOTHUBICHHE BELIECTBA.
ITocnenoBarenpHOE, TApaIEIBHOE, CMEIIAHHOE COEIMHEHUE ITPOBOIHUKOB.

Pabora nanekrpuueckoro Toka. 3akoH JDxoyms—Jlenma. MomHOCTE
AIEKTPUYECKOTO TOKA.

ONEeKTpOABMKYIAs CUla U BHYTPEHHEE CONPOTUBIICHHE HCTOYHHMKA TOKA.
3akoH OMma 111 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKo 1enu. KopoTkoe 3aMbIKaHue.

DOneKkTpoHHass  OPOBOAMMOCTb  TBEPABIX  METANIOB.  3aBUCUMOCTD
CONPOTHUBJIEHUS METAJLIOB OT TeMIepaTypbl. CBEpXIIPOBOJUMOCTb.

DNEeKTpUYECKUN TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

ITomynpoBoHHKM. CobcTBeHHast " IIPUMECHAs IIPOBOAMMOCTD
noJynpoBoHUKOB. CBoMcTBa p—n-niepexona. [loaynpoBoHIKOBBIE TPHOOPHI.

ONeKTpu4eckuid TOK B pacTBopax M paciulaBax  AJIEKTPOJMUTOB.
DNEKTPOIINTUYECKAS TUCCOUALUSA. DIEKTPOJIN3.



OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pazpsan. Monuus. [Lazma.

TexHuyeckre yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: aMIepMETD,
BOJIbTMETP, PEOCTaT, MCTOYHUKH TOKa, OJJIEKTPOHArpeBaTeiabHble MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN AUO/I, TaIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HANPSKEHUS.

3aBUCUMOCTb COIPOTHUBIICHHSI LHUJIUHAPUYECKUX NPOBOJHUKOB OT JUIMHBI,
IUIOILA/IN MTONIEPEYHOTO CEYEHHUs U MaTepuaa.

CmemaHHOE COeIMHEHUE MTPOBOJHUKOB.

IIpsmoe w3MepeHHe DSIEKTPOABWXKYIIEH cwibl. KOpOoTKOe 3ambIKaHHE
raJbBaHUYECKOTO IJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCHUMOCTb CONPOTHUBIICHUSI METAJJIOB OT TEMIIEPATY PBI.

[IpoBOAMMOCTB IEKTPOIUTOB.

HckpoBoit paspsaa M IpOBOAUMOCTB BO3yXa.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

N3ydenne cMemaHHOr0 COEIMHEHUS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABUKYIIEN CUIIbI MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

HaGnronenue snekrponusa.

MexnpeaMeTHbIe CBSI3H

Nzydenne kypca gusuku 6a30Boro ypoBHs B 10 kimacce oCylIecTBIsETCS ¢
YYETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMM MAaTeMaTHKH,
OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHbIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: sIBJIEHUE, HAy4YHbIH (akT, rumores3a, Qu3mueckas BeJIMUYMHA, 3aKOH,
Teopusi, HAOII0eHIE, SKCIIEPUMEHT, MOJIETUPOBAaHUE, MOJEIb, H3MEPEHHUE.

Mamemamuka: pelieHUE CUCTEMbl ypaBHEHMM, JWHEWHas (YHKIUA,
napabosna, runepbosia, Ux rpauKd U CBOMCTBA, TPUTOHOMETPUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIECTBO,
BEKTOPBI U UX IPOECKLIUH HA OCH KOOPJAUHAT, CJI0KEHUE BEKTOPOB.

buonocusa: MexaHnnueckoe NBHXKEHHE B KMBOU mpupoje, nuddysus, ocmoc,
TEMJI000MEH >KMBBIX OPTraHW3MOB (BUIbI TEIIONEPEaAUd, TEIJIOBOE PABHOBECHE),
ANEKTPUYECKUE SBJICHUS B )KUBOU MPUPOJE.

Xumus: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOCHUE AaTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJSIPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIAKOCTEH U



ra3oB, SJIEKTPUUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS JUCCOIMALIUS,
raJibBaHUKa.

l'eoepagpus: BnaxxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeusn: mpeodOpa3oBaHUE NBIKEHUN C HCMHOJIB30BAHUEM MEXaHH3MOB,
YYET TpPEHUS B TEXHUKE, NOJAIIMIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJAOMET W JApYyTHe), JIBUraTeilb BHYTPEHHETO
cropanusi, mapoBasi TypOuHa, ObITOBOW XOJIOAWIBHUK, KOHAUIIMOHED, TEXHOJIOTUN
MOJYYECHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCII€ HAaHOMATEpHUAJIOB, U
HAHOTEXHOJIOTHH, DJICKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE SJIEKTPONpPHOOpPOB,
KCEpOKC, CTpYHHBIH MIPUHTED, AIIEKTPOHArPEBATEIbHbBIC npuodopBkI,
AJIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajbBaHUKA.

11 KJTACC

Pa3znen 4. Jaekrpoannammuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHuThl.  B3aumonpeicTBHE  MOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mnone. Bexkrop marmuTtHOM wuHAYKOMH. [IpuHmMn cynepnosuuuu
MArHUTHBIX MOJIEW. JINHMM MarHUTHOM WHAYKIMU. KapTuHa JTWHUN MarHUTHOU
WHIYKIHUH TOJIA OCTOSHHBIX MarHUTOB.

MarnutHOe 1OJI€ NPOBOJHMKA C TOKOM. KapTuHa JMHUN WHIYKLIHH
MAarHUTHOIO TOJIS JUIMHHOTO MPSIMOrO IMPOBOJHHMKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MPOBOJHUKA, KaTylIKu ¢ TOkoM. OnbIT Ipcrena. BzanmoeicTBre NpOBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHUE.

Cuna Jlopenua, €€ MOJlyJib U HarnpaBiieHue. JIBUKeHHE 3apsSyKeHHOM YaCTUIbI
B OJIHOPOJTHOM MarHuTHOM moJje. Pabora cunbl Jlopenta.

SlBneHne 3IEKTPOMArHUTHOM WHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
UHAYKOUHU. OJEKTPOJABIXKYINAs CWiIa HWHAYKOUH. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »siekTpuueckoe Tmosie. ODNEKTPOJBIKYIIAS CUla HHIYKIUU B
IPOBOJIHUKE, JBHKYLIEMCS OCTYMATENBHO B OJTHOPOJHOM MarHMTHOM TOJIE.

[IpaBuno Jlenua.

NHnykTUBHOCTh.  SIBlIeHME CAMOMHIYKIMHU. OJIEKTPOJABHXKYIAS  CHJa
CaMOMHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHUTHOE MOJIE.

TexHuueckne yCTPOMCTBA M IMPAKTUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacCTUL, UHIYKIIMOHHAS 1€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOIO ITyYKa MAarHUTHBIM I1OJIEM.

JIuHYMY UHYKIIUM MarHUTHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlenicTBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHune 3JIEKTPOMAarHUTHOM UHTYKIWH.

IIpaBuiio Jlenna.

3aBUCHUMOCTD 3JIEKTPOJBHKYILIEH CHIIBI MHAYKIHH OT CKOPOCTH MW3MEHEHUS
MarHuTHOIO MOTOKa.

SIBneHne caMOMHIYKIWH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3ydeHne MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanne neicTBUSI NOCTOSHHOTO MarHUTa Ha PpaMKy C TOKOM.

UccnenoBanue siBieHUs 3JIEKTPOMATHUTHOW UHAYKIIHH.

Paszpnen S. KosieOanusi M BOJTHBI

Tema 1. Mexanuueckue u IN1eKmMpoOMAZHUMHbBLE KOJ1€OAHUA

KonebGatenbnass  cucrema. CBoOOAHBIE  MEXaHHUYECKHE  KOJIeOaHHUS.
['apmonnyeckue kosnebanus. Ilepuoa, yactora, amrummryga u (aza xoneOaHUM.
[IpyxuHHBIN MasgTHUK. MaTreMaTU4ECKUA MASTHUK. YPaBHEHHE TaPMOHHYECKHUX
kosneOanuii. [IpeBpaiienne sHeprun Mpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbnpiii  koHTYp. CBOOOIHBIE JIEKTPOMATHUTHBIE KOJIeOaHUS B
UJCAIBHOM KOJEOATeIbHOM KOHTYpE. AHAJIOTHS MEXAy MEXaHUYeCKUMU U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. Popmyna TomcoHa. 3akoH CcOXpaHEHUs
SHEPTUU B UJICATHHOM KO0JIeOATEeThHOM KOHTYPE.

[IpencraBnenre o 3aTyxaronux KoieOaHUX. BbIHYX/IEHHbIE MEXaHUYECKUE
kosnebanus. PezoHaHc. BeIHYyKI€HHBIE SJIEKTPOMArHUTHbIE KOJIEOAHMS.

ITepemennsbiii  TOK. CUHYCOMJAIBHBIN TMEPEMEHHBI TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepegadya U NOTpeOICHUE SIEKTPUUECKON
DHEPIrUM. JKOJIOTUYECKHE PUCKU IMPU MPOU3BOJACTBE ANEKTpodHeprun. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B MMOBCEHEBHOMN KU3HMU.

TexHudyeckue yCTpOWMCTBA M IPAKTUYECKOE IPUMEHEHUE: SIIEKTPUYECKAN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU 3JIEKTpOIepe1ay.

Jlemoncmpayuu

Uccnenoanre napaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WIIH
MaTeMaTUYECKUI MasTHHK).



HaGnronenue 3aTyxarommx KojaeOaHmii.

UccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGnronenue pe3onanca.

CBOOOIHBIE JIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuwinorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu mocieioBaTEIbHOM COEAMHEHWU PE3UCTOpPA, KATyLIKH
VHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUYN IEKTpOnEPEaAYH.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul

HccnenoBanue 3aBUCUMOCTH TIEpHOJa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH U MACCBhI Tpy3a.

UccnenoBanne TmEepeMEHHOr0 TOKa B LENH W3  MOCJIEAOBATEIIBHO
COEAVMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMPOMAZHUNHbBLE G0JIHbL

Mexanuueckue BOJHBI, ycioBusi pacnpoctpanenus. llepumoa. CkopocTtb
pacnpoCcTpaHeHusi W JiuHAa BOJHBL [lomepedHble W  NOpPOJOIABHBIE BOJIHBL
WNurepdepenus u Audpaxiys MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTtanus BekropoB E, B, V B anexkrpomaruutHoii BosnHe. CBOiCTBa
AIIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HUE, MPEIOMIIeHUE, MoJsipu3anus, AudpaKuus,
uHTeppepenius. CKopocTb 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMArHUTHBIX BOJH. l[prMeHEeHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUMTBI pagnuOCBsI3U U TeNeBUACHUSA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAKOLIEN CPELBI.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: MY3bIKAJbHbBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTHKAa B TEXHUKE W MEAULHUHE, paaap,
pamuonpuéMHHUK, TEIEBU30p, aHTeHHa, TesedoH, CBY-meus.

Jlemoncmpayuu

OO6pa3zoBaHue U pacCPOCTPAHCHHUE TTONIEPEUHBIX U MPOJIOTHHBIX BOJH.

Konebmromeecst Teo Kak UCTOYHHUK 3BYyKa.

HabGnronenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepepeniinu u qudpakiimyi MEXaHUYECKUX BOJH.

3BYKOBOI1 pe30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYION U
4acTOTOM KOJIeOaHUH.



Hccnenosanue CBOMCTB  DJJICKTPOMATHWTHBIX  BOJIH: OTpak€HHUE,
npesioMiIeHUe, nojiaspusanus, Audpakuus, uHTephepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. I[IpsMoiMHENWHOE pacHpOCTpaHEHUE CBETAa B
oaHopoaHoM cpeae. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OTpaxkeHus cBera. [locTpoeHue n3oOpakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBeTa. 3aKOHBI MTPEIOMIICHHUS cBeTa. AOCOMIOTHBIN TTOKa3aTelNb
npenomnieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbId yroa MOJHOIO
BHYTPEHHETO OTPAKECHHUS.

HNucnepcus cBera. CiioxHBIN cocTaB 0eoro ceerta. LlBer.

Cobuparoriie u  pacceuBaromue JuH3bl. Tonkas suH3a. DokycHoe
paccTosiHMe W ONTHUYEeCKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHU B
coOuparolux U pacceuBarolux JuH3axX. Dopmynia TOHKOW JUH3BI. YBelWYEHUE,
JTaBaeMoe JUH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BomnoBass ontuka. WHTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBuss HaOMOEHUS MAaKCUMYyMOB M MHUHUMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(a3HbIX KOT€PEHTHBIX UICTOUYHUKOB.

Hudpakuust cBeta. [Audpakumonnas pemérka. YciaoBue HAOIIOACHUS
[JIaBHBIX ~MAKCMMYMOB T@pH NAJ€HHWM MOHOXPOMATHYECKOTO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHUE: OYKH, JIYIa,
doToanmapar, TPOCKIIMOHHBIA aImmapaT, MHUKPOCKOI, TEJIECKON, BOJIOKOHHAS
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOnMHEWHOE pPaCIpOCTPaHEHUE, OTPAKEHUE M MPEIOMIICHHE CBETa.
OnTuueckue mpruOOpBI.

[TonHoe BHyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

UccnenoBanne CBONCTB M300pakeHUH B JTUH3AX.

Mopenn MUKpOCKoma, TEJIECKOIA.

HabGmronenue natepdepenium cera.

Habmronenue nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[Tomydyenue ciekTpa ¢ MOMOIIBIO TUGPAKIIMOHHON PEIIETKH.

HabGnronenue nossipusaiiviu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul



N3Mepenue nokasaresns npeioMIIEHUs CTEKIIA.
UccnenoBanne CBONCTB M300paKeHUH B JTUH3AX.
Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI CHIeNUAIBbHON TEOPUH OTHOCUTEIBLHOCTH
['paHuubl  OPUMEHUMOCTH  Kjlaccudyeckod — Mexanuku.  [loctynartsl
CIEUUAIBHOM TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTHU
CBETa B BaKyyMe, PUHIIUI OTHOCUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTU. 3aMeJICHUE BPEMEHH U COKpalleHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIbl. DHEPIUs
IIOKOSI.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmoul KBAHMOBOU ONMUKU
®dotonbl. ®opmyia [1nanka cBs3u s3HEepruu PoToHA ¢ €ro YaCTOTOM. DHEeprus
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue Gorodrpdexra. Onbrtet A. I'. CtoneroBa. 3aKOHBI
dboroaddexra. YpaBuenue OiHiuTeiHa 1 doTodddexra. «KpacHas rpanuiay

dhoroaddexra.

JlaBnenne cBeta. OnpiTel I1. H. JIeGenera.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoiiCTBA W MPAKTHUECKOE NpPUMEHEHHE: (HOTOIIEMEHT,
(dboToIaTYMK, COJIHEYHAasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®otorh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHelIHET0 GoTodddexra.

CBeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopaa mo paccessHUO0 o -4acTHll.
[Lnanerapnas moxens aroma. I[locrymarel bopa. M3nydenue u morsiorieHue
GboTOHOB TpU TMepexoie aToMa C OAHOTO YPOBHS 3HEPTUU Ha Jpyroi. Bumel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosnnoBeie cBoiicTBa yactull. Bosnbl ne bpoitns. KopryckynsipHO-BOIHOBOM
Iy QJT3M.

CHOHTaHHOE U BBIHYXJAEHHOE U3JIyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAJIBbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.



Jlemoncmpayuu
Mognens onbita Pezepdopna.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
Habmtoienue nuHeRvaTbix CleKTPOB U3ITyUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnsie pabomul
Habmronenue nuHe4aToro crnekTpa.
Tema 3. Amomnoe a0po
OKCIEPUMEHTBI, JI0KA3bIBAIOIIUE CIOXKHOCTh CTpoeHUsl snapa. OTKpbITHE
paguoaktTuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paanoakTUBHOTO u3iydyeHus. CoiictBa anbda-, OeTa-, ramMMa-u3ITydyeHHUs.
BnusiHne paanoakTUBHOCTH HA KUBBIE OPTaHU3MBL.
OTtkpbiTHE TIpoTOHA U Heitpona. Hykionnas mozens siapa I'eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio siapa. M30tomnsl.
Anbda-pacnaa. ONEKTPOHHBIM W TO3UTPOHHBIM Oeta-pacnan. I['amma-
U3y4eHHe. 3aKOH PaJMOaKTUBHOI'O pacna/ia.
DHeprus CBS3M HYKJIOHOB B siape. SAnepHbie cuibl. JledexT maccsr simpa.
S nepHbie peakuuu. [lenenre u CUHTE3 AI€EP.
Anepusiii peaktop. Tepmosinepubiii cuHTe3. [IpoGiemMbl U TEPCIIEKTUBBI
SIEPHON SHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI SIIEPHOIN YIHEPTETUKHU.
OnemMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.
Mertonbl HAOIIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
dyHaMeHTallbHbIE B3auMOoieicTBUA. EMUHCTBO (u3nueckoil KapTUHBI MUpA.
TexHuueckne yCTpOMCTBA M MPAKTUUECKOE NMPUMEHEHUE: JO3UMETP, KaMepa
Bunscona, sigepHsblil peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
CuU€TurK MOHU3HUPYIOIIHNX YACTHLI.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul
HccnenoBanue TpeKoB 4acTUIl (110 TOTOBBIM doTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKH

Oranbl pa3BUTHs aCTpOHOMUM. [IpHKIagHOE 1 MUPOBO33PEHUECKOE 3HAUECHHUE
aCTPOHOMUM.

Bun 3BézgHoro HebOa. Co3Be3nusi, spkue 3BE3IbI, IUIAHETHI, UX BUIUMOE
JBUYKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprum ConHua M 3BE3N.
3BE37bl, X OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CIEKTpalbHBIA Kilacc —
CBETUMOCTb». 3BE31bl TIJIABHOM NOCIIEIOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TIJABHOM IOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€3/1. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U HBOtonMKU CoJHIIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Muieunsiii I[IyTte — nHama I'anakTtuka. Ilonoxkenue u nBuwkeHue CosiHIA B
I'anaktuke. Tunel ranaktuk. Pagporanaktuky u kBazapsl. UEpHBIE ABIPHI B AApax
TaJaKTHUK.

Bcenennas. Pacummpenne Beenennoit. 3akon Xa06ma. Paz0eranve rajgakTuk.
Teopus bonbioro B3peiBa. PEMMKTOBOE U3IIyUEHHUE.

Macmrabnas crpykrypa Beenennoii. MeraramakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHH.

Yuenuuecxue nabnrooenus

HaGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN I ONPEACIICHUS MOJI0KEHNS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/us1 CEeBEpHOro MOyIapus U ipKue 3BE3/bI.

Habmronenus B teneckon Jlynsl, umanet, Mieunoro I1yTu.

O0600maree NOBTOPEHUE

Ponp ¢u3ukm uW acTpoOHOMHMM B DKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATUYECKOM c(hepax MesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU
Y aCTPOHOMHUHU B COBPEMEHHOM HAyUyHOH KapTUHE MHUPA, pOJib GU3HUECKON TEOPUU
B (GOpPMHpPOBAaHMU TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUpPa, MECTO
(bU3UYEeCKON KapTUHBI MHpPa B OOIIEM PSiAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUI O IPUPOJE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce oCylIecTBIsIETCS C
YUYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBI3€M C KypCcamMu MaTE€MAaTHKH,
OMONOruH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nonsamusi, CBSI3aHHbIE C HW3YyYEHHEM METOJOB HAy4HOIO
MO3HAHUSA: SIBJIEHUE, HAy4HbId (akT, rumnore3a, (pU3MUecKas BEIMUYMHA, 3aKOH,
Teopusi, HaOIIOIeHNE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, MOJICNb, N3MEPCHHE.

Mamemamuxa: pemieHHE CHCTEMBI YPaBHEHUM, TPUTOHOMETPUUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPbl M MX IMPOEKIHMH HAa OCH KOOPAWHAT, CIIOXKEHHUE BEKTOPOB,
MPOU3BOAHBIC DJIEMEHTAPHBIX (PYHKIMH, MPU3HAKU TMOAO00US TPEyTrOJIbHUKOB,
oTpeJeIeHNE TUIOMIAIN TIIOCKUX GUTYp 1 00BhEMA Tell.

buonocus: »nekrpuyeckue SBICHHUS B JKUBOW MpPHUPOJE, KoJsieOaTelbHbIE
JIBUKECHUS B JKMBOM NPUPOJIE, ONTUYECKUE SBJIICHUS B )KUBOW MPUPOJE, NEUCTBUE
paaranuy Ha )KUBbIE OPTaHU3MBL.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAINIUYECKAS! CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl OOpa30BaHUSl KPUCTAIMYECKON PEIIETKH, CHEKTPaIbHBIN
aHamu3.



l'eocpagpua: MarHuTHBIE TIOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX Y/,
(doTochEMKA 36MHOM MOBEPXHOCTH, IPEJICKA3AHUE 3EMIICTPSICEHUH.

Texnonocus: JTVHUW DIIEKTPOIIEpEAad, TIEHEPATOp IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKLUMOHHAs II€Yb, paaap, PaavONPUEMHHUK, TEIEBU30D,
antenHa, tenedon, CBU-meub, MpOeKIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
COJIHEYHas Oarapesl.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBbI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne ydeOHoro mpeamera «®Du3mka» Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBanus (0a30BbIN YPOBEHB) MOJDKHO OOECIICUYHUTHh MOCTHIKCHHE CIIETYFOIINX
JUYHOCTHBIX, METAMPEAMETHBIX U TPEIMETHBIX 00pa30BaTEIbHBIX PE3YyJIbTATOB.

JINYHOCTHBIE PE3YJIBTATBHI

JIM9HOCTHBIE PE3ynbTaThl OCBOCHHS y4eOHOTO TipenMeTa «DU3nKay TOJKHBI
OTpaxkaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOLIUMXCS PYKOBOJCTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH TMO3WIIUEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllU{, TO3WUTHUBHBIX BHYTPCHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM IIEHHOCTSM POCCHUICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
OMbITA U ONbITA AEATEILHOCTH B IMPOILECCE pEAM3aLUN OCHOBHBIX HANPABJICHUN
BOCIIUTATEJIBHOW JIEATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOT0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIEeTrocs KaKk aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHAa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAMIMOHHBIX  OOIEYETOBEUYECKMX T'YMAaHUCTUYECKHX |
JEMOKPATUYECKHUX LIECHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO JESTEIIBHOCTh B MHTEpPECAX IPa)KJaHCKOIO
oO0IIIeCTBa, y4acTBOBATh B CAMOYIIpaBJICHUHU B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKON NEATEIBHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHPOBAHHOCTh pOCCUICKOMN IPpaKIAHCKON UJEHTUYHOCTH,
MaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NEATEIbHOCTU YYEHOTO;

OCO3HAHHE JIMYHOTO BKJIAJA B IOCTPOEHUE YCTOMIMBOTO OYIyIIIETo;

4) 3CTETHYeCKOr0 BOCTIUTAHUSA

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl 3CTETUKY HaAYYHOTO TBOPUYECTBA,
npucyuiero (GU3NYecKoi HayKe;



5) Tpy10BOr0 BOCIIMTAHMS:

MHTEpEC K PasIudHbIM cdepaM TpodhecCHOHATBLHON IESTENILHOCTH, B TOM
YrCIie CBA3aHHBIM C (PM3UKON M TEXHUKOW, yMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oyaymieit mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC )KU3HCHHBIC IIAHBL,

TOTOBHOCTh M CIIOCOOHOCTHh K 00pa30BaHUI0 U caMO0Opa3oBaHHIO B 00JaCcTH
(GU3KKYM Ha IPOTSKCHUH BCEH KU3HU;

6) 3K0JIOrN4eCKOr0 BOCIIUTAHMSA:

c(OPMUPOBAHHOCTh IKOJIOTHYECKON KYJIbTYPHl, OCO3HAHHE TJI00aIHHOTO
XapakTepa 3KOJOTHIECKUX POo0IIeM;

TUTAaHWPOBAHKE U OCYIIECTBIICHUE ICUCTBUI B OKPYXKAIOIICH Cpe/ie Ha OCHOBE
3HAHUS 1eJIe YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIpeHre OIbITa JIEITeIbHOCTH SKOJIOTHYECKOW HaIPaBJICHHOCTH Ha
OCHOBE UMEIOIIMXCS 3HAHUH 110 (DHU3HKE;

7) HeHHOCTH HAYYHOT0 MO3HAHUSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (U3HUECKON HAYKH;

OCO3HAaHWE IIEHHOCTH HAYYHOW JEATCIBHOCTH, TOTOBHOCTH B TIPOIECCE
U3ydeHuss (QU3NKH  OCYHIECTBIATH  MPOCKTHYID U HMCCIIEOBATEIhCKYIO
JesITeIbHOCTh MHIUBUAYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Ba3oBble Jjoruyeckue 1eiicTBUA:
CaMOCTOSITeIbHO  (opMynMpoBaTh W aKTyaJIM3UpOBaTh  MpooOseMy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
ONPENENATh LENU ACATENBHOCTH, 33JaBaTh IApaMETPbl U KPUTEPUHU HX
JIOCTHKCHHUS
BBIABJISITH  3aKOHOMEPHOCTM W MNPOTUBOPEYHMSI B  PpacCMaTPUBAEMBIX
(bu3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUJIAH PEIICHHS] MPOOJIEMBI C YYETOM aHAM3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICSITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
LEJIIM, OLICHUBATh PUCKH MOCIEACTBUM JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBITIOJIHATH pabOTy B  YCIOBHUSIX  PEATBHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aMMOJICHUCTBH;
pa3BUBaTh KPEATUBHOE MBIILICHHUE TIPU PEIICHUH KM3HEHHBIX TTPOOJIEeM.
ba3oBble uccieaoBarebCcKue TeCTBUS:
BJIAICTh HAYYHOM TEPMHUHOJIOTUEH, KIIOUYEBBIMHU IOHSATUAMU U METOJAMU
(bU3UYECKON HAYKH;



BIIAJICTh HAaBBIKAMHU y4€OHO-MCCIICIOBATEIHCKON M MPOEKTHOMN JESITEIbHOCTH
B 00s1acTu (PU3UKH, CIOCOOHOCTHIO Y TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pelieHusl 3a/ay (U3MYECKOTO COJAEpN aHUsl, TPUMEHEHUIO Pa3IMYHBIX
METO/IOB ITO3HAHWS;

BIIAJICTh BHUJAAMH JEATEIBHOCTH TIO TIOJYyYEHUI0O HOBOTO 3HAHUS, €r0
UHTEPIpETALMY, TMPeoOpa30OBaHUI0 M TPUMEHEHUIO B PaA3JIMYHBIX Y4YEOHBIX
CUTYAIMsIX, B TOM YKCJIE TIPU CO3/IaHUH YUEOHBIX MPOEKTOB B 001acT PU3UKH;

BBISIBIISAITh NPUYMHHO-CIICACTBEHHBIE CBS3M W aKTyaJIM3UPOBATh 3ajady,
BBIIBUTATh TUIOTE3y €€ pEIICHUs, HaXOIUTh apTyMEHTHI JJIS JO0Ka3aTelhCTBa
CBOMX YTBEPKICHHM, 3a1aBaTh NapaMeTPhbl U KPUTEPUU PEIICHHUS;

aHANIM3UPOBAaTh TOJIYYEHHBbIE B XOJE pEIICHHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OIEHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (OpPMYIUPOBaTh COOCTBEHHBIE 3aJayd B 0Opa30BaTEIbHOM
JEesITebHOCTH, B TOM YHCIIE IPU U3yYeHUH (PU3UKH;

JlaBaTh OIICHKY HOBBIM CUTYAITUsIM, OIICHUBATH MTPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HaHWA 10 (u3MKe B TMPAKTUYECKYIO 00JIacTh
KUZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIC UJIEH, MPEJIaraTh OPUTUHAIBHBIC OXO0/IbI U PEIICHIS;

CTaBUTH MIPOOJIEMBI U 3a/1a4UH, IOy CKAIOIINE aTbTePHATUBHEIC PEIICHUS.

PabGora ¢ undopmaunmeii:

BJa/IETh HaBBIKAMU MOJy4YeHUsS MH(pOpMalMK (HU3HUECKOTO COAEPKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOMCK, aHaJu3,
CUCTEMATHU3AIMI0 W WHTEPNIpETAnni0 WHOOpPMAIMU Pa3IMYHBIX BUAOB U (GopMm
Npe/ICTaBIICHNUS;

OLICHUBATh JOCTOBEPHOCTh HUHPOPMALIUK;

WCIIOJIB30BaTh  CPENCTBA  WMH(MDOPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIIMOHHBIX
3ajay Cc coOmofeHueM TpeOOBaHUN HProOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepexeHusi, IMpaBOBbIX M JTHUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCTHI (PU3UYECKOTO COACPKAHUS B PA3TUYHBIX (opMarax C
y4€TOM Ha3zHAYEeHUsS MH(OpPMAIIMU U 1IeJIEBOM ayIMTOPUH, BHIOUpAsi ONTUMATIbHYIO
(dbopMy MpeACTaBICHNs U BU3yaIH3alUu.

KoMMyHUKATHBHbIE YHUBeEPCcAJIbHbIE yueOHblIe 1eiicTBUS:
OCYILECTBIIATH OOIIEHNE HA YPOKaxX (U3UKU U BO BHEYPOUHOU JESTETLHOCTH;
pacrmo3HaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyallMd H  CMsr4aTh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO H3JaraTb CBOK TOYKY 3PEHHS C HCHOJIb30BAaHUEM
A3bIKOBBIX CPECTB;

NOHUMATh M HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIBHOU
paboThI;

BBIOMPATh TEMATHKy M METOJBl COBMECTHBIX JEUCTBHH C y4€TOM OOIMIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJIEHA KOJIJIEKTUBA;

OPUHUMATh L€  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIMHUPOBATh ACHUCTBUA MO €€ JIOCTH)KEHUIO: COCTABIISITH IUIAH JEHUCTBUM,
pacmpenensiaTh poiau ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXKIATh PE3YyJIbTaThI
COBMECTHOM paboThI;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIAJa W KaXJOr0 YYAaCTHUKA KOMAaHJIbl B
oOmuit pe3ysbTar Mo pa3paboTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLECHUBATH MAEU C IO3ULUHAH HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3IWYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPYECTBO ¥ BOOOPAKEHUE, OBITh MHUITMATUBHBIM.

PeryasiTuBHbIC YHUBepCAJIbHbIE YUeOHbIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBIATh MMO3HABATENIBHYIO ACSITENBHOCTh B O0JACTH
(GU3UKK ¥ aCTPOHOMHH, BBIBIATH MPOOJIEMbI, CTaBUTh U (POPMYyIHPOBATH
cOoOCTBEHHBIE 3a/1a4U;

CaMOCTOSITENIBHO COCTABJISITh IUIAH PEIIEHUS PACUETHBIX M KaYECTBEHHBIX
3aj]1a4, MJIaH BBIMOJIHEHUS MMPAKTUYECKON pabOThI ¢ YIETOM UMEIOLINXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEW U MPEATIOYTECHUH;

JABATh OLIEHKY HOBBIM CUTYalUsIM;

paciupsTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JenaTh OCO3HAHHBIA BBIOOp, AapryMEHTHUPOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTh 32 PELICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAULMHA B 00JacTH
(hM3HUKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIA YPOBEHbD.

CaMOKOHTPO.JIb, 3MOLMOHAJIbHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTHUBBI B JEATEIIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJITATOB LIEISAM;

BJIa/JIeTh  HaBBIKAMU  [IO3HABAaTEIbHOM  peQuIeKCMM  KakK  OCO3HAHUSA
COBEpLIAEMbIX JCHUCTBHUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHUI;

MCIIONIb30BaTh MPHUEMBI PEPIIEKCHH JIJIsl OLIEHKH CUTYalluH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKH W CBOCBPEMEHHO TMPUHUMATHh PEIICHUS MO WX
CHIDKEHHUIO;

NPUHAMATh MOTHUBBI W apryMEHTHI APYTHX TPH aHajdu3e pe3ylbTaToB
NeSITENHHOCTH;

MPUHUMATh Ce0s1, TOHUMAasi CBOM HEJIOCTATKH U JJOCTOMHCTBA;

NPUHAMATh MOTHUBBI W apryMEHTHI JAPYTHX TPH aHajdu3e pe3ylbTaToB
TESITeTbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKH.

B mporecce mocTmKeHHs] JTMYHOCTHBIX PE3YIhTATOB OCBOCHUS MPOTPAMMBbI
no ¢u3MKe i1 YPOBHA CpelHEero ooOimero oOpa3oBaHUS Yy OOyYarOUIUXCs
COBEPIICHCTBYETCS AMOIIMOHATBHBIH WHTEIJICKT, IIPeIMOoJIar ar0 A
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIOYAIOUIETO CIOCOOHOCTh TOHUMATh CBOE SMOIMOHAIILHOE
COCTOSIHHE, BUACTHh HAIIPABICHUSI PA3BUTHS COOCTBEHHOW IMOIIMOHAIBLHOM chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TMOBEJCHHE, CIIOCOOHOCTh aJaNnTUPOBATHCA K
HYMOIIMOHAIBHBIM H3MEHEHHSIM H MIPOSIBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K TOCTHIKEHUIO e U
yCcrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHUE [EWCTBOBATH HWCXOJS U3 CBOUX
BO3MOKHOCTEH;

OMIATHH, BKIIOYAIONICH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHHE
ApYTUX, YYUTBIBAaTh €r0 TPH OCYIIECTBICHUH OOIICHHs, CHOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIEHBIX HABBIKOB, BKITIOUAOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOIICHHUS
C IpYTUMHU JIFOJIbMU, 3a00TUTHCS, POSIBIIATH MHTEPEC U pa3peniaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce mpeaMmeTHblE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y O0YUAIOLTNXCA YMEHHIA:

JE€MOHCTPUPOBAaTh Ha MPUMEPAX pOJIb U MeCTO (U3UKU B (HPOPMHUPOBAHUU
COBPEMEHHOM HAy4yHON KApTHHBI MHpA, B PAa3BUTUU COBPEMEHHOM TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOMN ACATEIBHOCTH JIFOAEH;

YUUTHIBATh TPAHUIBl MPUMEHEHHS H3YyYEHHBIX (U3MUECKUX MOJENei:
MaTepuaibHasl TOUKa, MHEpLHAJIbHAs CUCTEMa OTCYETa, a0COMIOTHO TBEPAOE TENO,
UACAIBHBIN a3, MOJAEIU CTPOCHHUS Ta30B, KUAKOCTEH M TBEPABIX TEJ, TOUYCUHBIN
AIIEKTPUUECKUI 3apsi]l IPU PeIleHnH PU3NYECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecKHe sBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHWMKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHMs BELIECTBA U



ANEKTPOAMHAMUKHU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJIUHEWHOE
JBIDKCHUE, CBOOOJHOE IaJICHHE TeJ, JBM)KCHUE 110 OKPYXKHOCTH, HWHEpIIUS,
B3auMojiericTBue Tel, nuddy3us, OpOyYHOBCKOE JIBH)KEHHUE, CTPOSHUE >KUIAKOCTEH
Y TBEPABIX TEJ, U3MEHEHHE 00bEMA TeJl IPU HarpeBaHUM (OXJIaXXKIEHUH), TEMIOBOE
paBHOBECHUE, WCIAPEHHE, KOHJIEHCAIMs, IUIaBJIEHUE, KpHUCTAJUIU3allUs, KUIICHHE,
BJIAJKHOCThH BO3]1yXa, MOBBIIICHUE JABJICHUS T'a3a IPU €r0 HAarpe€BaHUU B 3aKPBHITOM
COoCyle, CBSI3b MEXAY [apaMeTpaMud COCTOSIHHMSI Ta3a B H30Ipoleccax,
ANEKTpU3alus TeJl, B3aUMOJICHCTBUE 3aPsJIOB;

OMHCHIBATh MEXAHMYECKOE NIBIDKCHHE, WCIOJb3ys (PU3NYECKHUe BEIMYMHBI:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejla, CHIIa,
UMIYJIbC TE€Jla, KHHETUYECKas dHEPrusi, MOTCHIUAIbHAA dHEPTUs, MEXaHUYeCcKas
paboTa, MeXaHW4YeCKas MOIIMHOCTh; TPH OINWCAHUU TPABUIBLHO TPAKTOBATH
(U3UYECKUT CMBICIT HMCIOJIb3YeMbIX BEIMYMH, WX O0O3HAUCHUS W CIUHHIIBI,
HaXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEJIIMUUHY C JAPYTUMU
BEJIMUMHAMY;

OMUCHIBATh M3YyYEHHBIE TEIUJIOBbIE CBOMCTBAa TEI M TEIUIOBBIE SIBIICHMS,
UCTIONIB3ysl (DM3MYECKHE BEJIWYWHBI: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETUYECKAsT PHEPTUsSl XaOTUUYECKOTO JBHKEHUSI MOJIEKYJI, CPEAHEKBAAPATUYHAS
CKOPOCTh MOJIEKYJI, KOJWYECTBO TEIUIOThI, BHYTPEHHSsI SHEprus, padbora rasa,
KOO (PUITMEHT TMOJE3HOTO MACWCTBUS TEIUIOBOTO JBUTATEINS;, MPH ONWCAHUU
MPaBUJIBLHO TPaKTOBaTh (U3MYECKUN CMBICT HCHOJIB3YEMBIX BEIWYWH, WX
0003Ha4YeHUsT U €AUHMIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JaHHYIO
(hU3UYECKYIO BETMYUHY C APYTUMHU BETMYUHAM;

OMUCHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHHSI (TTPOIIECCHI), UCTIONB3YS (PU3NYECKUE BETUYMHBI: AJICKTPUUCCKUIN 3apsi,
3JIEKTPUYECKOE T0JI€, HAMPSIKEHHOCTD MOJIs, MOTECHIIUAN, Pa3HOCTh MOTEHIMAJIOB;
IpyU ONUCAHWM TIPAaBWJIBHO TPAKTOBATh (DU3UYECKUM CMBICT HCIOJIb3YEMbIX
BEIIMYMH, WX OOO3HAYCHHS W €JIWHHMIIBI, YKa3bBaTh (DOPMYJIbI, CBS3BIBAIOIINC
TaHHYI0 (U3UYECKYI0 BETUYHNHY C APYTHMH BEIMYUHAMU,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIb3Ys (PU3HUECKUE
3aKOHBI W MIPUHIHUIBL: 3aKOH BceMUPHOTO TsroTeHus, I, II u 111 3akoHbl HeroTOHA,
3aKOH COXpPAHEHMSI MEXAHUYECKOM HHEPruM, 3aKOH COXPAHEHHUsI HMITYJIbCa,
MPUHLNN CYNEPHO3ULIUA CUJ, HPUHIUI PABHOMPABUS HHEPIHUATBHBIX CUCTEM
OTCYETA, MOJICKYISIPHO-KMHETUUYECKYIO TEOPHUIO CTPOEHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBSA3b CPEIHEN KMHETUYECKOW YHEPIUu TEIUIOBOTO JBUKEHHS MOJIEKYJI C
a0COTIOTHON TeMmepaTypou, MEePBhIH 3aKOH TEPMOJAMHAMUKHU, 3aKOH COXPAHCHUS
AJIEKTPUYECKOTO 3apsaaa, 3akoH Kynona, mpu 3TOM pasnuyarh CIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA, €0 MAaTeMaTUYECKOE BBIPAKCHHE M YCJIOBHS (TPaHMUIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC NPUHLMUIBI JIEHCTBUS  MAIllMH, NPUOOPOB U
TEXHHUYECKUX YCTPOMCTB; pa3anyarh YCJIOBHs HUX OE30MACHOTO HCIIONH30BAHHS B
MIOBCETHEBHOW JKU3HU;

BBIMOJHATh HKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
MPOLECCOB C HCIOJB30BAHWEM NPSAMBIX W KOCBEHHBIX H3MEPEHMH, MPU ITOM
dbopmynupoBaTh mpobiieMy/3agadyy M THUIOTE3y Y4YEOHOro OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TPEIJIOKEHHOTO O0OpYAOBaHHWs, MPOBOAWTH OMBIT U
(bopMyIHpOBaTh BHIBOBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BETUYHH, TPU
ATOM BBIOMpaTh ONTHUMAIBHBIN CIIOCO0 M3MEPEHHS W HMCIOJIb30BaTh M3BECTHBIC
METO/IbI OIICHKH MOTPENTHOCTEN H3MEPECHHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAy  (PU3NYECKUMHU  BEIUYUHAMH  C
MCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHUU, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKCHpPOBAaTh PE3yJIbTATHl TMOJYYCHHON 3aBUCUMOCTH (DU3MUECKHX BEIMYUH B
BUIe TaOuuIl U TpadUKOB, IeTaTh BBIBOABI IO Pe3yJIbTaTaM MCCIIEI0BAHNUS;

co0moAaTh mpaBuiia 0E30MacHOTrO TpyJa MPH MPOBEICHUH UCCIEIOBAaHHUA B
pamMkKax y4eOHOro »SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
ACSITETbHOCTH C WCIOJb30BAaHUEM H3MEPHUTEIIbHBIX YCTPOWCTB M JTaOOPATOPHOTO
0o00pynoBaHus;

pemate pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUYECKON MOJEINbIo,
UCTONB3YS (hr3HUecKrue 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7a4u
BBIOMpaTh (PU3MUECKYI0O MOJEIb, BBIACIATH (DU3MUECKHE BETUYUHBI U (HOPMYIIHI,
HEOOXOMMBbIe ISl €€ pelleHHus, MPOBOAUTHh PACUEThl M OIICHHWBATh PEaTbHOCTh
MOJTyYEHHOTO 3Ha4YeHUs (PU3NUECKOMN BEINYUHBL;

pelaTh KaueCTBEHHBIE 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYKICHUH C OMOpOH Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busnyeckue SBICHHUS,

UCIIONB30BaTh  MPU  pPEIIEHUH  y4eOHBIX  3aJad  COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJIOTMH JIJISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TIPEJICTaBIICHUS] YUeOHONW M HAYYHO-TIOMYJSIPHON MH(pOpMAIHH, TTOTyIeHHON W3
pa3IMYHBIX UCTOYHUKOB, KPUTUISCKU aHAIM3UPOBATH MOTyIaeMyI0 HH(POPMAIIUIO;

MPUBOIUTH IPUMEPHI BKJIA/Ia POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHHUKH W TEXHOJIOTHA;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOHN KU3HU
s obecriedeHust 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPaMHU U TEXHUYECKUMU
YCTPOMCTBaMH, JUIsl COXPAHEHHUS 30POBbS M COOJIIOICHUS HOPM 3KOJOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOIICH Ccpesie;



paboTaThb B Tpynmne ¢ BBIMNOJIHEHUEM pAa3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIAaHUPOBAaTh pPabOTy TIpyNIbl, PALMOHAIBHO pacCHpeneisaTb OO0S3aHHOCTH U
IUIAHUPOBATh JIE€ATEIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, aICKBaTHO OLICHUBATh
BKJIAJ] KQXKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE pacCMaTPUBAEMON TPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXxaTb C(POPMUPOBAHHOCTh y 00YyUarOIIUXCS YMEHHUI:

JE€MOHCTPUPOBAaTh Ha MPUMEPAX pOJiIb U MeCTO (U3UKU B (HPOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTHHBI MHpPA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B TNPAKTUYECKOW NEITENBHOCTH JIIOAEH, LEJOCTHOCTh U E€JUHCTBO
($u3nyeCcKoil KapTUHBI MUPA;

YUUTBIBaTh TIpaHMIBl NPUMEHEHUS HW3YUYEHHBIX (PU3NYECKUX MOJEIIEH:
TOYEYHBIN JIEKTPUUECKUH 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, SACpHAs
MOJIeTIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOTO siipa MpH pPEleHUU (PU3MUEeCKHX
3azay;

pacrno3HaBaTh (pU3NUECKHUE SBJICHUS (IPOLECCH) U OOBSCHATh UX HA OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKHU U KBAHTOBOW (DM3UKH: IIEKTPUUYECKasi MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEMCTBUS TOKA, B3aUMOJIEHCTBHE
MarHuToB, JJIEKTPOMAarHUTHAas WHAYKUUSA, JEHCTBHE MAarHUTHOIO IIOJS Ha
IOPOBOJHUK C TOKOM U JBWXKYIIUICS 3apsj, dJIEKTPOMarHUTHbIE KoyeOaHUS U
BOJIHBI, NPSIMOJIMHEWMHOE pPACHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepenms, audpakuus W TOJMApHU3ALUs  CBETa, JHUCIEpPCUsi CBETa,
dhoroanexkTpudeckuit 3¢dexT (hoTodrddexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JMHENYaToro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHAas M MCKYyCCTBEHHas

PAAOAKTUBHOCTD,
OIMMCbhIBATh HM3YYCHHBLIC CBOMCTBA BCIICCTBA (BHeKTpI/I‘-IeCKI/Ie, MAarduMTHBIC,
OIITUYCCKHC, QJICKTPHUYCCKYIO IMPpOBOAUMOCTD Pa3JINYHbIX CpCI[) 141

AIIEKTPOMArHUTHBIE SIBJICHUS (IIPOLECCHI), HCHOJB3Yysl (U3NYECKHUE BEITHMUMHBL:
AIIEKTPUYECKHUI 3apsij, CHJia TOKa, JJIEKTPUUYECKOE HAMPSIKEHHUE, DJIEKTPUUIECKOE
COTIPOTUBIIEHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIDKYIIAs cuia, paboTa TOKa,
MHIIYKIMsI MarHUTHOTO MO, cuwia Amnepa, cuia JlopeHIla, WHAYKTUBHOCTH
KaTYUIKH, DHEPrusi SJIEKTPUUYECKOT0 M MArHMTHOIO TMOJIeH, Mepuo] W YacToTa
KoieOaHuil B KojeOaTenbHOM KOHTYype, 3apsl M CHjla TOKa B MpoIecce
TApMOHMYECKHUX DJIEKTPOMAarHUTHBIX KoJeOaHui, (OKYCHOE pacCTOSIHHUE U
ONTUYECKAsl CHja JIMH3bI, NPU OMHMCAHUHM NPABUIBHO TPAKTOBATH (DU3NUECKHIA
CMBICJI HUCHOJb3YEMBIX BEIMYMH, HMX O0O3HAYeHHS U EIUHMIIbI, YKa3bIBaTb
bopMyIbl, CBA3BIBAIOIIME JAHHYKO (PU3WYECKYI0 BEIUYMHY C JAPYyTUMHU
BEJIMYMHAMU;

ONMCHIBATh H3YYCHHBIE KBAHTOBbIE SBJICHUS M TPOLECCHl, HCIOIB3YS
¢u3nveckue BEIWYHMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acToTa CBETA, SHEPTHUsl U UMITYJIbC (OTOHA, IEPUO TOTypacnaaa, SHEPrus CBSI3U
aTOMHBIX SIIEp, MNPU OINUCAHUU TPABWIBHO TPaKTOBaTh (PUIWYECKUA CMBICT
UCIIOJIb3YEeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIbI, YKa3bIBaTh (POPMYIIbI,
CBSI3BIBAIOIIME JaHHYI0 (U3WYECKYI0 BEIUWYMHY C JPYTUMH BeJIMYUHAMH,
BBIUUCIIATH 3HAaUCHUE (PU3MUECKON BEITUYUHBL;

aHANM3UPOBaTh (PU3MUYECKHE MPOLECCHl U SIBJICHUS, UCIONb3Ys (U3HUECKHUE
3aKOHBI U MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MapAJLIEIBLHOIO
COCAVHEHNs IPOBOJHUKOB, 3aKOH Jkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIUH, 3aKOH TPSIMOJMHEWHOIO PacIpOCTPAHEHUSI CBETA, 3aKOHbBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHHA g doTtorddexra,
3aKOH COXPAHEHUs JHEPTUHU, 3aKOH COXPAHEHUsS HUMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOrO 3apsala, 3aKOH COXPAaHEHUs MacCOBOI0O YHWCIIA, NOCTyJarsl bopa,
3aKOH PaJMOaKTUBHOTO pacmaja, Mpu 3TOM pa3inydaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAKEHHE U YCJIOBHUS (TpaHULbI, 00JACTH)
IPUMEHHUMOCTH;

ONPEJENIATh HAITPABIECHUE BEKTOPA MHIYKIIMA MAarHUTHOIO MOJISl IPOBOJIHHKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHua;

CTPOUTh W OIKCHIBATh M300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHl IO HCCIEAOBAHUIO (PU3UYECKUX SIBICHUU U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX H3MEPEHUM: IMPU 3TOM
dbopmynupoBaTh mpobiieMy/3agadyy M TUIOTE3y Y4YEOHOro OKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEJI0KEHHOTO 000pYyIOBaHUS, MPOBOAUTH OMbBIT U
(dbopMyIUpOBaTh BHIBOBI;

OCYIIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUYECKUX BETUYHH, TPU
ATOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHHUS W HUCIOJIb30BaTh W3BECTHBIC
METObI OLIEHKHU MOTPEIIHOCTEN N3MEPEHHUIL;

UCCIIEIOBaTh 3aBUCUMOCTH (PU3MYECKUX BEIUYMH C HCIOJIb30BAHHEM
OpSIMBIX U3MEPEHH: TpU STOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pe3ynbTaThl MOTYYEHHON 3aBUCUMOCTH (DPU3MYECKUX BEIUYHMH B BHUAE TaOIUIl U
rpaduKoB, AeNaTh BHIBOBI [0 pe3yJbTaTaM UCCIIEI0BAHMS;

coOmoAaTh mpaBuia 0€30MacHOrO TpyJa MPH MPOBEICHUH UCCIEIOBAaHHUA B
pamMKax y4eOHOro »SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESITENBHOCTU C MCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPONCTB M JaOOPATOPHOTO
0o00pynoBaHus;

pemath pacu€THbIE 3aJayd C SBHO 3aJaHHONW (DU3MUYECKON MOJENblo,
UCTIONB3YS (hr3HuecKrue 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBHS 3aJa4u
BbIOMpaTh (HU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYMHBI U (OPMYIIbI,



HEOoOXOoauMbIe NJIsl €€ pelIeHHs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTH
[IOJIy4YEHHOTO 3HauYeHUs (PU3NUECKOIN BEIINYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4d: BBICTPAUBATh JIOTHYECKU HEITPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C OMNOpPOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCcKue SIBICHUS;

UCMOJb30BaTh  IPU  pPELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILIMOHHBIE TEXHOJIOTUU JUIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TIPEJCTAaBJICHUS y4eOHOW U HAYYHO-TOMYJISIPHON MH(POpPMAIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATH MOIy4aeMyI0 HH(POPMALIUIO;

OOBSICHATh MPUHLMIIBI JEHCTBUS MallUH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS UX O€30MACHOTIO MCMOIb30BAaHUS B IMOBCEIHEBHON
KU3HU;

MPUBOIUTH IPUMEPHI BKJIA/Ia POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKU, B OOBSICHEHHME MPOLECCOB OKPYKAIOIIEIO0 MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUA MO (PU3UKE B MOBCEAHEBHOM >KU3HU
s obecriedeHust 0€30MacHOCTU MPHU OOpaleHUH ¢ MPUOOpPaMHU U TEXHUYECKUMU
yCTPOMCTBAMH, JUIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUSI HOPM SKOJIOIMYECKOIO
NOBECHUS B OKPYIKAIOILEH CPEACE;

paboTaThb B TpyHme ¢ BBIMNOJIHEHUEM pAa3JIMYHBIX COLMAIBHBIX pOJIEi,
IUIAHUPOBaTh pPabOTy TPYMNIbl, PALMOHAIBHO pAaCHpenesTh OO0S3aHHOCTH U
IUIAHUPOBATh JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYalMsX, aICKBaTHO OLICHUBATh
BKJIaJ] K&XKJI0OT0 U3 YYaCTHUKOB I'PYIIIBI B PEIICHUE paccMaTpUBAaEMON IPOOIIEMBI.
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