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IHosicHUTEALHAA 3AIINCKA

PaGouas mporpamma no puszmke paspaboraHa, ¢ y4eToM CHelupUKHA YCBOCHUS y4eOHOTO
MaTepHuaia 00yJaoIUMICS ¢ HAPYIIEHUEM OMOPHO-IBUTaTEIBHOTO armapara , Ha OCHOBAaHUH:
1. denepanbHOTO rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAPTa CPEIHETO OOILIEero
o0pa3oBaHusi, yTBEPKIACHHOTO MPHUKA30M MunucrepcTBa 00pa3oBaHus , YTBEPKICH
npukazoM Muno6puayku PO ot 17.05.2012 Ne 413.
2. ®denepanbHoli  00pa30BaTENIBHON IMPOTPAMMBI CpeIHEr0 OO0mmero oOpa3oBaHMSL.,
YTBEPKJICHHOW Ipuka3oM MunucrtepcrBa mnpocsemeHns Poccuiickon ®enepauuu ot
18.05.2023 Ne 371 (3apeructpupoBan 12.07.2023 Ne 74228)
3. ®expepanbHON aaNTHPOBAHHONW OCHOBHOW 00pa30BAaTENbHOM MPOrpaMMbI OCHOBHOTO
obmiero oOpaszoBaHus, OJ00peHa pemnieHueM (eaepaTbHOTo y4eOHO-METOJMIECKOTO
00bemHeHus 1o odieMy oopazoBanuio (mpoTokoa Nel/22 ot 18.03.2022)
4. Ha ocHoBe (denepanbpHOi pabodei mporpaMMBbl IO TIPEAMETY
3. Pabouas mporpamMMa opueHTHpPOBaHA HAa UCIIOJIb30BAHUE YUEOHUKOB:
®wuzwuka: 10 kmacc: yued. ais o0meoopa3oBaT. OpraHu3anwii: 0a30BEIH U yrITyOl.
ypoBuu / I'.SI.Msikuuies, b.b.Byxosues, H.H.Corckwuii; mox pea. H.A. IlapdpeHTheBoii.
— Mockaa : IIpocsemenue, 2023
Ousmka: 11 kmace: y4ued. s o0meoOpa3oBaT. opraHu3amuii: 6a30BbIA U YTIIyOII.
ypoBuu / I'.51.Msikuies, b.b.byxoBues, B.M. Yapyrun ; nox pen. H.A.
[TapdentneBoil. — Mocksa : [Ipocemenune, 2023

[Iporpamma 1o ¢u3uke 06a30BOTO YPOBHS Ha YpPOBHE CpEIHETro oO0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TIOJIOKEHWH M TpeOOBaHMU K pe3yslbTaTaM OCBOCHHUS OCHOBHOM
oOpasoBatenbHON TIporpammel, npeactaBieHHbIX B DI'OC COO, a Takxke ¢ yu€rom denepaabHON
paboyeil mporpaMMBbl BOCIIUTAHUSI U KOHLENIUHU MpenoAaBaHus yueOHoro npeamera «Pusnka» B
oOpaszoBaTelbHBIX  opraHusanmsx  Poccuiickoit ~ denmepanuu,  peanu3yrONMX  OCHOBHBIC
o0pa3oBaTeNIbHbIE TPOrPAMMBI.

Copep:xaHue MporpaMMsl 1Mo (pU3MKe HaMpaBiIeHO Ha (OPMUPOBAHHUE €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa oOydaromuxcst 10—11 xiaccoB npu oOyuenun ux (pusmke Ha 6a30BOM YpOBHE Ha
OCHOBE CUCTEMHO-JeSITENILHOCTHOTO NoixoAa. [IporpamMma o ¢u3uke cOOTBETCTBYET TPeOOBaHUSAM
OI'oC COO K MmIaHUPYEMbIM JMYHOCTHBIM, MPEAMETHBIM M METApPEeAMETHBIM pe3yjbTaTam
oOyueHusi, a TaKKe YYUTHIBAET HEOOXOIUMOCTh peajlu3aluu MEXKIPEAMETHBIX CBsI3el (U3MKU C
€CTECTBEHHO-HAY4YHbIMU Y4eOHBIMU IIpeMeTaMu. B Hell onpeaenstoTcss OCHOBHBIE 1I€JIM U3yYCHHUS
(Gbu3MKN Ha ypOBHE CpeAHero odiiero oOpa3oBaHMs, MJIAHUPYEMbIE Pe3ylbTaThl OCBOSHUS Kypca
(bU3MKY: INYHOCTHBIC, METANPEMETHBIE, IPeIMETHbIE (Ha 6a30BOM YPOBHE).

[IporpamMma no gu3uKe BKIIOYACT:

e [IaHUpyEMble PE3yIbTaThl OCBOEHUS Kypca (U3UKH HAa 0a30BOM ypOBHE, B TOM YHCIE

MpeIMETHBIE PE3YAbTAThI MO roJIaM O0yYEHHUS;

e cojepxaHue yueOHOro npeamera «Dusnkay mo rogam oOydeHusl.

®du3rka Kak Hayka 0 Hambosiee OOIIMX 3aKOHAaX MPHUPOIBI, BHICTYNas B KayecTBe y4eOHOTO
mpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIQJ B CHCTEMY 3HAaHUN 00 OKpYKaloleM MHpE.
IkonpHBINA Kype (PU3UKH — CUCTEMOOOPA3YIOIIHIA ISl €CTeCTBEHHO-HAYUHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (DU3WYECKUE 3aKOHBI JISKAaT B OCHOBE IMPOIECCOB M SIBICHUN, M3ydaeMbIX XUMHEH,
ouonorueit, ¢puznueckoil reorpadueit u actpoHomuen. Vcmonp3oBaHHe U aKTUBHOE MPUMEHEHUE
(bu3MUeCKUX 3HAHUU OMpENeNseT XapakTep M pPa3BUTHE Pa3HOOOpA3HBIX TEXHOJOTHil B cdepe



SHEPreTUKH, TPAHCIIOPTa, OCBOEHMSI KOCMOCA, IIOJIyYEHUS HOBBIX MaTEpUalOB C 3aJaHHBIMU
cBoiicTBaMH U Jipyrux. M3yuenune (pU3nK BHOCUT OCHOBHOM BKJIaJ B ((OPMUPOBAHKE €CTECTBEHHO -
HAay4YHOH KapTUHBI MUpa oOydaromuxcs, B (OpMHpPOBaHHE YMEHHH NMPUMEHSATh HAYYHBIH METO[
MO3HAHUS TIPU BBINIOJHEHUN MU yIEOHBIX UCCIIEOBAHUH.

B ocHOBY kypca (hM3HKHU IS YPOBHS CPETHETO OOIIEro oO0pa3oBaHUs TOJOXKEH PsJ UICH,
KOTOpbIE MOKHO paccMaTpUBaTh KaK IPUHLUIIBI €0 OCTPOCHUSI.

Hoes yerocmnocmu. B COOTBETCTBUU C HEH KypcC SIBISIETCS JIOTMUECKU 3aBEPUIEHHBIM, OH
COJICPKUT MaTepual M3 BCEX PAa3/eNoB (PU3MKH, BKIIOYACT KaK BOMPOCH KIACCHYECKOW, TaK U
COBPEMEHHOU (PU3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HEW MaTepuan Kypca (GU3UKH OOBEIUHEH BOKPYT
¢busnveckux Teopuii. BenymmmM B Kypce sBisieTcst GOpMUPOBaHHE MPEICTABICHUI O CTPYKTYPHBIX
YPOBHSIX MaTepuH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuszanusi mpennoiara€T MCIOJIb30BaHUE T'yMaHUTApHOTO
noTeHIHana GU3NYECKON HAayKH, OCMBICIIEHHE CBSI3M pa3BUTHA (PU3UKU C pPa3BUTHEM OOIIECTBA, a
TaK)Xe C MUPOBO33pEHYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MPOOIeMaMH.

Hoes npuxnaonoii nanpaénennocmu. Kypc QU3uku npeanojaraet 3HakOMCTBO C HIUPOKUM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcs TIOCPEICTBOM BBEACHUS DJIEMEHTOB COJEpKaHUS,
MOCBAIMIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a Takke 0OCYXIEHHS MpoOjIeM PalMOHAIBHOTO MPHUPOAOINOJIb30BaHUS U
9KOJIOTMYECKOM 0€30MacHOCTH.

Crep>XKHEBBIMU DJIEMEHTaMH Kypca (HU3MKM Ha YpOBHE CpeaHero oOmero obpazoBaHUs
SBIAIOTCS  (U3NYecKHue Teopur ((POopMUpOBaHHE TPEJCTABIEHUNH O CTPYKTYpe MOCTPOCHHS
¢u3nyeckoil Teopuu, posu (PyHIAMEHTAIBHBIX 3aKOHOB M IPHHLUIOB B COBPEMEHHBIX
NPEJCTAaBICHUAX O MPHUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHH, sl OMMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUN U IPOLIECCOB).

CuCTeMHO-IEATEIbHOCTHBIN MOAX0J B Kypce (PU3MKM peanu3yercsl HMpexae BCero 3a Cuér
OpraHu3aluM SKCIEPUMEHTAIBHON JAeATenbHOCTH oOydaromuxcs. Jlins 6a30Boro ypoBHs Kypca
GU3UKH — 3TO HUCHOJb30BAHUE CHUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
Ja0opaTOpHBIX pPaboOT, KOTOpBIE B MporpamMme Mo (¢uU3NKe OOBEAUHEHBI B OOUIUH CHHCOK
YUEHHUYECKUX IPAKTHUECKUX paldoT. BblaeneHue B yKa3aHHOM IepeyHe J1abOpaTOpHbIX padoT,
IPOBOJUMBIX JUISI KOHTPOJISL M OLIEHKH, OCYILIECTBIIETCS YYaCTHMKaMHU 00pa3oBaTeIbHOIO
nporecca UCXols M3 0COOEHHOCTEH MIaHMPOBaHMS M OCHaIleHus KabuHeTta ¢usuku. [Ipu stom
oOecrieunBaeTcss OBJaJeHHE OOYYaIOIIMMUCA YMEHHSMM IIPOBOJAMUTH KOCBEHHBIE H3MEPEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEH (DM3MYECKUX BEJIUYMH U IIOCTAHOBKY OIIBITOB 10 IIPOBEPKE
IIPEUI0KEHHBIX TUIIOTE3.

bonbioe BHUMaHME yeIsIeTCcsl PeLCHUIO pacuETHBIX M KaueCTBEHHbIX 3a/1ad. [Ipu stom s
pacu€THBIX 3a7ay IPUOPUTETOM SIBJIAIOTCS 33Ja4d C SBHO 3aJaHHOM (U3MYECKOW MOJIEINbIO,
MO3BOJISIOIINE IPUMEHSATh W3YUYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJIHOIO pasjena Kypca,
TaK U UHTErpUPYs 3HAHUS U3 pa3HbIX pazzesoB. [ KaueCTBEHHBIX 3aJau IPUOPUTETOM SBIISIIOTCS
3aJjaHNs Ha OOBSICHEHUE NMPOTEKaHUs (PU3UUECKUX SBJICHUN U MPOLIECCOB B OKPYKAIOLIECH >KHU3HH,
Tpelyrole BbIO0pa (U3NIECKO MOIENH [Tl CUTYalluu MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu PI'OC COO k MaTepuanbHO-TEXHUYECKOMY 00eCIIeUeHUI0
yueOHOTo mpoiiecca 0a30BbIil ypoBeHb Kypca (M3MKU Ha YPOBHE CpellHEero oOlIiero oopa3oBaHus
JOJDKEH U3y4daTbcsd B YCIOBHUAX IpeAMETHOro kaOuHeTa (U3MKM WJIM B YCIOBMSX
MHTETPUPOBAHHOTO KaOWHETa IPEeIMETOB E€CTECTBEHHO-HAy4yHOro IuKiIa. B kabunere ¢(usuku



JOJDKHO OBITH HeoOXomumoe jabopaTopHoe 00OpyIOBaHHE [UIS BBINOJIHEHUS YKa3aHHBIX B
nporpamme no (Gpu3nke y4eHHYeCKHX MPAKTHUIECKUX padoT U AEMOHCTPALMOHHOE 000pyIOBaHUE.

JleMoHCTpaloHHOE  00opynoBaHue (OPMHUPYETCS B  COOTBETCTBHH C  IPUHIMIIOM
MUHUMAaJIBHON JIOCTaTOYHOCTH M OOECIIEYMBAET MOCTAHOBKY IEPEUMCICHHBIX B MIpPOTpaMMe IO
¢u3nKe KIIOYEBBIX AEMOHCTpAlMUA sl HWCCIENOBAaHHUS M3y4aeMbIX SIBICHUH W IPOLECCOB,
SMIUPUYECKUX U PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHHUECKUX TPUMEHECHHIA.

JIaGopaTtopHoe 000pyIOBaHUE Il YICHUYECKUX MPAKTUYECKUX paboT hopMUpyeTCs B BUAC
TEMaTHYECKHX KOMIUIEKTOB W oOOecreynBaeTcsi B pacdyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemMaTWyecKkne KOMIUIEKTBI J1abOpaTOpHOTO O0OpYAOBaHUS JOJDKHBI  OBITh
MOCTPOEHBl HAa KOMILJICKCHOM HCIIOJIb30BAHUM aHAIOTOBBIX M IHM(POBBIX HPUOOPOB, a TaKKe
KOMIBIOTEPHBIX N3MEPHUTENBHBIX CHCTEM B BUJIE IIU(POBBIX JIAOOPATOPHIA.

OCHOBHBIMH LEJSIMU U3Yy4eHUS (PU3HUKHU B 00IIeM 00pa30BaHUM SIBIISIFOTCS:

e (opMupoBaHHE WHTEPECA U CTPEMIICHHS 00yJArOIINXCS K HAYYHOMY U3YYEHHUIO TIPUPOJIBI,

pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® Dpa3BUTHE TMPEICTABICHWA O HAYyYHOM METOJ€ TMO3HaHWA U  (HOPMHUpPOBAHHE
HCCIIEI0BATENIHCKOTO OTHOIICHUS K OKPY)KAIOIINM SIBIICHUSIM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3ylbTaTa M3yUEHHs] OCHOB CTPOCHHS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;

e (opMupoBaHHE YMECHHUU OOBSCHATH SBICHHS C UCIOJB30BaHUEM (U3NYECKUX 3HAHUU U
HAyYHBIX JI0Ka3aTeIIbCTB;

e (opMupOBaHHE TPEACTABICHUN O PONHM (U3WUKU UTS PAa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHH.
JlocTikeHne ATUX Lesed oOecreuuBaeTcsl pelIeHHEM CIEAYIOIUX 3a7ad B IIpolecce
M3y4YeHUs Kypca (U3UKU Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHus:
e TPHOOPETCHHE CUCTEMBI 3HAHMK 00 OOMMX (PUINYECKUX 3aKOHOMEPHOCTAX, 3aKOHaX,
TEOpHsIX, BKIOYAs MEXaHUKY, MOJIEKYJSPHYIO (U3HKY, JIEKTPOJAMHAMHKY, KBAaHTOBYIO
(bU3UKY ¥ DJIEMEHTHI acTPO(PHU3UKH;

e (opMupOBaHHE YMEHHUI NPUMEHSTh TEOPETUUECKNE 3HAHUS JUIsl 00BACHEHUS (PU3MUECKUX
SIBJICHUH B IPUPOJE U JUISl IPUHATHUS IPAKTHUECKUX PELICHUH B IOBCEAHEBHON )KU3HHU;

® OCBOEHHE CIIOCOOOB pELICHMsI pa3IMUHbIX 3a/1a4 C SIBHO 3aJlaHHOM (PU3NYECKON MOJEIbIO,
3ajJad, I0JPa3yMEBAOLINX CaMOCTOSTEIbHOE CO3/[aHne (PU3NIECKON MOJIEIH, aIeKBaTHOM
YCJIOBMSIM 3aJ]auH;

® [IOHMMaHWe (U3NYECKUX OCHOB M MPHHLUIOB ACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTUYECKUX MIPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPELY;

® OBJIAJICHHE METOJIaMH CaMOCTOSITEILHOTO IUIAHUPOBAHHUS U TNPOBEICHUS (DU3NYECKUX
HKCIIEPUMEHTOB, aHAIN3a U UHTEpIpEeTaluy MHPOPMALUH, ONPEIEIeHUsl JOCTOBEPHOCTH
MIOJIy4EHHOTO pe3yibTara;

® CO3/aHUE YCIOBHMM I pa3BUTUS YMEHHMH HPOEKTHO-UCCIEN0BATEIbCKON, TBOPUYECKON
JeSATeIbHOCTH.

Ha wusyuyenue ¢usuku (6a30BbIii ypoBEHb) Ha YpPOBHE CpelHEro o0Imero o0pa3oBaHMS
otBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B Henento), B 11 kiacce — 68 gacos (2 gaca B
HEJIEIIO).

[Ipemyaraemselii B mporpamme no (gusMke nepedeHb Ja00paTOPHBIX U MPAKTHUECKUX padboT
SIBJISICTCSI PEKOMEHIOBAHHBIM, YUMTENb JIeNaeT BHIOOp MpoBeAeHUs J1a00paTOPHBIX padoT U OINBITOB
C Y4€TOM MHAMBHIYAIbHBIX 0COOEHHOCTEH 00yUaromuxcs.



Conep:kanue y4eOHOro npeamera
10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o mnpupoze. Hayunele meronpl no3HaHUsA OKpyKawouero mupa. Poib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NIPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (U3NYECKUX SBICHUH W mporeccoB. Hayuneie rumotes3bl. dusmueckue
3aKOHBI U TeOpuH. | paHHUIIBI MPIMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIUIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (OPMUPOBAHUU COBPEMEHHOM HaydyHON KapTHHBI MHUpPA, B
MIPAKTUYECKON IEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

Amnanorosble ¥ IH(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE AATUNKH.

Pa3znea 2. MexaHuKa
Tema 1. Kunemamurka

Mexanudeckoe nBrkeHHE. OTHOCUTENBHOCTh MEXaHUUECKOTO JBIKeHus. Crucrema oTcuéra.
Tpaexropust.

[Tepemernienne, CKOpPOCTh (CpemHSsI CKOPOCTh, MTHOBEHHass CKOPOCTb) M YCKOpPEHHE
MaTepuaIbHON TOYKH, MX MPOCKIIMU Ha OCH CHCTeMbl KoopauHatr. CIOXKeHHE TepeMEeNeHud
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSMOJMHEHHOE MABMXKEHHUE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHUS, IIyTH U TIEpEMEIICHUS MaTePHUATbHOU TOYKH OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaACHHS.

KpuBonuneiitHoe aBuxeHue. JBrKeHHEe MaTepUAIbHOM TOUKH MO OKPY>KHOCTH C TIOCTOSTHHOM
10 MOJAYITIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHAsT CKOpOCTh. [lepron u yacToTa oOpaiieHus.
LleHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

TexHnuecKre yCTpOHWCTBA M MPAKTUYECKOE MPUMEHEHUE: CIUAOMETP, BH)KCHHE CHApPSIOB,
LIETIHbIE U PEMEHHBIE MTEpEAAUN.

Jlemoncmpayuu

Mogenb cucteMsbl OTCUETA, UILUTFOCTPALIMS KUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpa3oBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habntonenue aBrxeHus Tena, OpOLIeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEACICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUSI MEXKIY MYTSAMH, MPOMJICHHBIMU TEJIOM 3a MOCJIEA0BATEIbHbIC
paBHbIE TPOMEKYTKH BPEMEHH MPU PAaBHOYCKOPEHHOM JBMKEHUU C HAYAJIbHOW CKOPOCTBIO, pABHOU
HYIIIO.

N3yuenune nBUKEHUS MAPUKaA B BA3KOM KUJIKOCTH.

N3ydenue nBuxeHus Tena, OporeHHOro TOPHU30HTAIBHO.

Tema 2. JTunamuxa

[Ipuaiun otHocurenbHOCTH ['anuies. llepBoiii 3akoH Hprotona. MHepuuanbHbIE CUCTEMBI
OoTcYéra.



Macca tena. Cuna. I[lpuHnun cynepnosunmu cwi. Btopoit 3akoH Herootona mmns
MaTepuantbHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepUanbHbIX TOUEK.

3akoH BceMupHOTO TAroteHus. Cuna tspkectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (mokosi, ckoiamkeHus, kauyenus). Cuna tpeaus. Cyxoe tpenue. Cuna
TPEHHS CKOJBKCHHUS M Cuia TpeHus mokos. Koaddunment tpenus. Cwiia CONPOTUBICHHS IPH
JBKEHUU TeJia B )KUIKOCTH WJIU Ta3e.

[TocrynarensHO€ U BpamaTeIbHOE JBUYKEHHE a0COIOTHO TBEPJOTO TEa.

MOMEHT CUJIbl OTHOCHUTENIBHO OCH BpauieHus. 1lnedo cuiibl. YcinoBusi paBHOBECHS TBEPIOTO
Tena.

TexHuueckre yCTpPOWCTBA M TMPAKTUYECKOE TNPUMEHEHHUE: TOIIUITHUKYA, JBIKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnienne nHepLUUH.

CpaBHEHHE MacC B3aMMOJICHCTBYIOITUX TEll.

Bropoi1 3akon HeroToHa.

N3smepenue cui.

CrnoxeHnue cuil.

3aBUCUMOCTD CHJIBI YIIPYTOCTH OT A€(POPMAIIHH.

HeBecomocTts. Bec Tena npu yCKOpeHHOM MOABbEME U MMAICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBus paBHOBecus TBEPIOTO Tenna. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3yuenune nemxeHns Opycka Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIPYTrOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3MHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TENIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3axoHbl COXpaHeHUs 6 MEXAHUKE

Nmnynsc mMaTepuanbHOW TOUKH (Tesa), CUCTEMbl MaTepHallbHbIX TouyeK. MMmynbc cuibl U
M3MEHEHNE UMITYJIbCA TeJla. 3aKOH COXPAHEHUS UMITyJibca. PeakTUBHOE NBIKEHUE.

PaboTa cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus maTepuaibHONM ToukH. Teopema 00 H3MEHEHHMM KHUHETUYECKOM
SHEPrUH.

[ToTenmmaneHas sHeprus. IloTennumanbHas sHeprust ynpyro Ae@OpMUPOBAHHOM MPY>KUHBI.
[ToTennuanpHas 3HEprust Teaa BOIU3U MOBEPXHOCTH 3eMIIH.

[ToTeHnManpHple M HENOTEHLHUATIbHbIE cuUlbl. CBS3b PabOTHl HEMOTEHIMANBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckne yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEpP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexon moTeHIMATBHON PHEPTUH B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne aOCOMIOTHO HEYNPYroro yaapa ¢ TOMOMIBIO ABYX OJMHAKOBBIX HHTSIHBIX
MasTHUKOB.



HccnenoBanue cBsi3u pabOTHI CHITBI C U3MEHEHHUEM MEXaHHYeCKOH HEpruu Teja Ha MpuMepe
PacTsLKEHUs pE3UHOBOIO KIYTa.

Pa3nen 3. Moaeky/sipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYUECKOT MeopUul

OCHOBHBIE HOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPUHM M MX OIBITHOE 0OOCHOBaHMUE.
BpoynoBckoe apmwxenue. [Auddysus. Xapakrep IBHKEHUS W B3aMMOJEHCTBHS YacTHIl BEUIECTBA.
Mojenu cTpOeHHUs Ta30B, JKHIKOCTSH U TBEPIBIX TEI U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
aTHX Mojenei. Macca u pazmepsl MoJiekyi. KonnuectBo BemtectBa. [loctosinnas ABorapo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temneparyp Llenbcus.

Mopnens uaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUYECKON TEOpHH
UJeaIbHOTO Ta3a. AOCOJIIOTHAS TeMIepaTypa Kak Mepa CpeJHe KHHETHUECKON YHEPIHH TEIJI0BOTO
nBKeHHs dactun rasa. Illkama temneparyp KenbBuHa. ['a3oBble  3aKkOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlamproHa. M3ompoiiecchl B MACAIBHOM ra3e € IMOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. ['paduueckoe NpeacTaBI€HHE H30IMPOLECCOB: H30TEpMa, H30X0pa,
nzo0bapa.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OneIThl, J1OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BElecTBa, (oTorpaduu  MOJIEKYIT
OPraHMYeCKUX COCTMHEHUH.

OnbIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBFKCHHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOACHCTBUS.

Mogenb, HWUTFOCTPUPYIOLIAsk IPUPOTY JABJICHUS ra3a Ha CTEHKH COCY/a.

OnbIThL, WJUTFOCTPUPYIOIIUE YPABHEHHE COCTOSHMS MI€AJIBbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenre Macchl BO3/yXa B KJIACCHONW KOMHATe Ha OCHOBE U3MEpPEHUN 00bEMa KOMHATHI,
JABJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX/1y IapaMeTPaMU COCTOSTHUS Pa3pEXKEHHOTO rasa.

Tema 2. Ocnogbvt mepmoounamuxu

TepmonnHamuueckass cucreMa. BHYTpeHHSE SHEpPrusi TEpPMOJMHAMHYECKOW CHUCTEMBI U
crocoObl €€ m3MeHeHus. KommuecTBo TeruoTsl W pabora. BHyTpeHHsS »HEprusi 0JHOATOMHOTO
nJeanbHOTO ra3a. Buael Temsonepenadyu: TEIIONPOBOJHOCTh, KOHBEKIUS, U3IydeHUE. Y AelIbHAs
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI IpH TeIUIoNepeaaye.

[Tonsite 06 agunabatHom mporecce. IlepBolit 3akoH TepmoauHamMuku. [IpumeHeHne nepBoro
3aKOHA TePMOJMHAMHUKY K u3ompoiieccaM. I’ padudeckast uHTepIperanusi padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTtuMocTh MpoI1ieccoB B MPUPOIE.

TemoBbie mamunbl. [IpuHIUNBl AecTBUS TeruioBeIXx MamuH. [IpeoOpa3oBanus sHepruu B
TerioBbIX MamuHax. Koadduiuent nonesnoro aeictBus TeroBoi Mamuubl. [ukn Kapho u ero
KO3 QUIIUEHT MOJIE3HOTO JeHCTBUSA. DKOJOTHYECKUEe MPOOIEeMbl TEIIO3HEPTETUKH.

TexHudeckue ycTpoilcTBa U NMPAaKTUYECKOE IPUMEHEHUE: IBUTATEIb BHYTPEHHETO CTOPaHUH,
OBITOBOM XOJIOJUIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEH 3HEpruy Tejia MpU COBEPIIEHUH paboThl: BBUIET IPOOKU U3 OYTHUIKH
MoJl JIEHCTBHEM C)KaToro BO3/yXa, HarpeBaHue 3¢pupa B JATYHHOH TpyOke MyTEM TpeHuUs
(BH1€0IEMOHCTpALHS).



N3meHneHne BHyTpeHHEN aHEpruu (TeMIepaTypbl) Teja Ipu TeIonepeaaye.

OmnbIT M0 aguabaTHOMY PaCIIMPEHUIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Mojenu napoBoi TypOUHBI, ABUTaTelNsl BHYTPEHHETO CrOPaHUsl, PEaKTHBHOTO JIBUTaTEIIs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanua eeujecmea. Pazogvie nepexoovi

[TapooOpazoBanue u KoHAeHcanus. Vcrnapenue u kuneHne. AOGCONIOTHAS U OTHOCUTEIIbHAS
BJIQXXKHOCTh BO3Ayxa. HacellieHHBIM map. YienpHas TeuioTa mnapooOpa3oBaHus. 3aBHUCHUMOCTb
TEeMIIepaTypbl KUIIEHUS OT AABJICHUS.

TBépnoe tenmo. Kpucrammueckue u amop@Hbie Tela. AHU3O0TPOIUS CBOMCTB KPUCTAJIIOB.
Kunkue xpuctamnsl. CoBpemeHHble Marepuaibl. [lnaBneHue W Kpucramauzauus. Y aeiabHas
TeruioTa miasneHus. CyonuManus.

VYpaBHEeHHE TEIUIOBOTO OajiaHca.

TexHuyeckne YCTpOHCTBa U MNPAKTUYECKOE TPUMEHEHHE: TUTPOMETP M ICUXPOMETD,

KaJIOPUMETP, TCXHOJIOTUH MOJTYUYCHUS COBPEMCHHBIX MAaTCpHUaJIOB, B TOM YHCJIIC HAHOMATCPUAJIOB, U
HaAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenue mpu NOHMKEHHOM JaBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HaGnronenne narpeBaHus 1 TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.
JlemoHCTparms KpucTaioB.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3Mepenne 0OTHOCUTEIBLHOM BIIAXKHOCTH BO3IyXa.

Pa3znen 4. diekTpoauHaMHuKa

Tema 1. Dnekmpocmamuka

DJeKTpu3aius Tel. JIEeKTpUIeCKUid 3apsaa. [IBa Buaa snekrpudeckux 3apsaoB. [[poBoaHuky,
JURJIEKTPUKYU U MOJIYIIPOBOJIHUKHU. 3aKOH COXPAHEHMS 3JIEKTPUUYECKOTO 3apsija.

B3aumoperictBue 3apsinoB. 3akoH Kynona. TodyeuHbli 3J€KTPUUECKUN 3apsl. DIECKTPUIECKOE
nosne. Hanpsoxk€HHOCTh 3nekTpuyeckoro mnoJid. IIpuHuun cynepno3unuy 3JIeKTPHUYECKUX IOJIEH.
JIuHuM HaNPSKEHHOCTH SJIEKTPUUYECKOTO OIS,

PaGota cun snextpocratuyeckoro nosis. [lorenmman. Paznocts noteniuanos. [IpoBoaHuku
Y JTUDJIEKTPUKH B 3JIEKTPOCTATUYECKOM I0JI€e. [(nanekTpuueckas IpOHUIIAEMOCTb.

OnekrpoéMkoctb. KoHaeHcaTop. DJEKTpOEMKOCTh IUIOCKOTO KOHJAEHCATOpa. OHEprus
3apsKEHHOTO KOHJIEHCATopa.

TexHuueckre yCTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3allNTa, 3a3eMJIEHUE JJICKTPONpHOOpOB, KOHIEHCATOP, KOMUPOBAJIbHBIN
arrapar, CTpyMHbIN [IPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.

B3anMoelicTBre Ha3IEKTPU30BAHHBIX TEJL.

DIEKTPUYECKOE T0JI€ 3aPSHKEHHBIX TEl.

[IpoBOAHMKH B 3IEKTPOCTATHUECKOM MOJIE.

DNeKTpocTaTUYeCcKas 3aluTa.

JIUnIIeKTPpUKY B 3JIEKTPOCTATHYECKOM II0JIE.



3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOUIaAU IUIACTHH, PACCTOSHUSA
MEXAY HUMH U TUJIEKTPUYECKONW TPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. IlTocmoannslit 3nekmpuyeckuit mox. Toku é pa3iuynvix cpeoax

DONEeKTpUYECKUN TOK. YCIIOBHS CYILIECTBOBAHUS AJIEKTPUUYECKOro TOKa. McTouHuMku TOKAa.
Cuna Toxka. [TocTOSIHHBIN TOK.

Hanpsokenne. 3akon OMma a5 ygacTka LIETH.

DNEeKTpUUYECKOE CONPOTHUBIIEHUE. Y IeJIbHOE CONPOTUBIIEHHE BeliecTBa. [locnenosarensHoe,
napajuiesIbHOE, CMEIIAHHOE COEMHEHUE TPOBOHHUKOB.

PaboTa anexrpuueckoro Toka. 3akoH Jxoyns—Jlenia. MOIHOCTh 3IEKTPUYECKOTO TOKA.

DNEeKTpOABMKYIAasi CUJla U BHYTPEHHEE COINPOTUBJIEHHE UCTOYHMKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) 3eKTpuieckoit nenu. KopoTkoe 3amMpIkaHue.

DneKTpOHHas IPOBOAUMOCTh TBEPBIX METAJUIOB. 3aBUCHUMOCTh COITPOTUBIIEHUS METAIIJIOB OT
temiieparypbl. CBEpXIpPOBOJUMOCTb.

DnexTpuueckuil ToK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCcTBEHHAs U MpUMECHasi TPOBOAUMOCTH MOJIYIIPOBOIHUKOB. CBOMCTBA
p—n-nepexona. IloaynpoBogHUKOBBIE TPUOOPHI.

DneKTpUYecKuii TOK B pacTBOpaXx M paciulaBax dJIEKTPOJMUTOB. DIEKTPOJUTHYECKAS
JUccoanus. JIEKTPOIU3.

OnekTpuyecknid TOK B ra3ax. CaMOCTOSATENBHBIM U HECAMOCTOSTENBHBIN pa3psan. MomaHus.
[Tna3ma.

TexHnueckre ycTpoMCTBa M MPAKTUYECKOE IMPUMEHEHUE: aMIIEpMETp, BOJIBTMETP, PEOCTAT,
WUCTOYHUKHA TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, AJIEKTPOOCBETUTENbHBIE IPUOOPHI,
TEPMOMETP  CONPOTHBJICHUSA,  BaKyyMHBIM  JHON,  TEPMHUCTOPHl U (POTOPE3UCTOPHI,
ITOJIYITPOBOTHUKOBBIN INOJ, FaIbBAaHUKA.

Jlemoncmpayuu

N3mepeHue cuibl TOKa U HaPSHKEHUS.

3aBUCUMOCTb COINPOTHUBJICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MOIIEPEYHOI0 CEYEHUsl U MaTepHraa.

CMelnaHHoe coeIMHEHUE TPOBOJHUKOB.

[IpssMoe wu3MepeHue HNEeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMblkaHHe TalbBaHUYECKOIO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AYXa.

OaHOCTOPOHHSSE TPOBOJAUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yuenue cMemaHHOTrO COeAMHEHUS PE3UCTOPOB.

N3mepenune 3meKTpoABIKYIIEH CHUIIbl NCTOYHUKA TOKA U €r0 BHYTPEHHETO CONPOTHUBIICHUS.

Habnronenue snexrtpoiunsa.

MexnpeamerHbie CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISETCS € Y4ETOM
coJiepKaTeIbHbIX MEXIPEAMETHBIX CBs3ell ¢ KypcaMu MaTeMaTHKH, OMOJIOTUH, XUMHH, reorpaduu
U TEXHOJIOTHUH.



Mesicnpeomemnsie nowsmusi, CBS3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAYYHBIH (akT, rumnore3a, (u3mueckas BETUYMHA, 3aKOH, TEOpHUs, HaOIIOJCHHE,
HKCIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHHE.

Mamemamuxa: penieHHe CUCTEMBbl YpaBHEHUH, TUHEHHas (QyHKIMs, mapaboma, rumepoona,
uX TpaduKu U CBOUCTBA, TPUTOHOMETPHUYECKUE (PYHKIIMU: CHHYC, KOCUHYC, TAHI€HC, KOTAHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M MX INPOCKIMH HAa OCH KOOPIHMHAT,
CII0’KEHUE BEKTOPOB.

buonoeus: mMexanudeckoe IBW)KEHHE B JKMBOHM mpupojae, mudQysus, 0cMOC, TEIUIO0OMEH
KHUBBIX OPTaHWU3MOB (BHUJBI TEIJIONEpEayd, TEIIOBOE PABHOBECHE), DJIEKTPUUYECKHE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpDHAsI Macca, TeIUIOBbIE CBOWCTBA TBEPIBIX TEN, )KUIKOCTEH U ra30B, SJIEKTPHUIECKUE CBOMCTBA
METaJUIOB, SJEKTPOIUTHYECKAST TUCCOIHAIINS, TATbBAHUKA.

T'eoepagus: BIaxxHOCTH BO3/IyXa, BETPHI, 0APOMETpP, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHe IBWKEHUH C HMCIOJIH30BAaHHEM MEXaHH3MOB, y4ET TPEHHUS B
TEXHHUKE, TOJIIAIHAKA, WCIOJIh30BaHUE 3aKOHA COXpPAaHCHHWS WMITYJIbca B TEXHUKE (pakera,
BOJIOMET W JIpyTHE), IBUTATEIh BHYTPSHHETO CTOPAHHUS, TapoBas TypOWHA, OBITOBOM XOJIOMIBHUK,
KOH/IMIIMOHEP, TEXHOJIOTUH TOJTyYeHUSI COBPEMEHHBIX MaTEepPHajoB, B TOM YHCJIE HAHOMATEPHAJIOB,
W HAHOTEXHOJIOTMH, ODJIEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHE DJIEKTPONPHOOPOB, KCEPOKC,
CTPYWHBIH TNPUHTEP, JJICKTPOHATrPEBATCIIbHbIC TPUOOPBI, IIEKTPOOCBETHTEIBHBIC IMPUOOPHI,
raJibBaHWKa.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKa

Tema 3. Maznummnoe none. I1eKmpoOMaACHUMHAA UHOYKYUA

[TocTrosiHHBIE MarHUThI. B3anMoaeicTBHE NOCTOSHHBIX MarHUTOB. MaruutHoe nose. Bektop
MarHUTHOM MHAYKUUM. [[puHIMN Cynepro3uiiuy MarHuTHEIX MoJiel. JIMHUY MarHUTHOM MHIYKIIVH.
KaptrHa nuHui MarHUTHOM MHAYKLIHH T10JIS1 TOCTOSIHHBIX MarHUTOB.

MarnuTHOEe Mojie NPOBOAHMKA ¢ TOKOM. KapThHa NMHMHA WHIAYKIIMM MAarHUTHOTO IIOJIA
JUIMHHOTO IIPSIMOTO MPOBOJHMKA U 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKH ¢ TOKOM. ONbIT
Opcrena. BzaumoelictBue NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOIYJb U HalpaBJICHUE.

Cuna JlopeHua, e€ MOAyJlb U HanpaslieHuE. [[BHykeHne 3apsKeHHOM YacTULIbl B O JHOPOJHOM
MarHuTHOM noje. Pabota cumisl Jlopenna.

SBneHue BNEKTPOMAarHUTHOM MHAYKUMM. [loTOK Bekropa MarHUTHOW  HMHIYKIUU.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOM MHAYKIMU Dapajes.

BuxpeBoe nsnekTpuueckoe moJie. INEKTPOJABIXKYILAS CHJIA HHAYKUMA B TMPOBOJHUKE,
JBUKYILIEMCS] IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHnykTUBHOCTD. SIBJIE€HUE CAMOMHAYKIIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHTYKIIUH.

DHeprusi MarHUTHOTO MOJIs1 KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE TOJIE.

TexHuuecknue yCTpONCTBA MW  NPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHbIE MAarHUTHI,
AIEKTPOMArHMTHI, 3JIEKTPOJBUTATENb, YCKOPUTEN 3IE€MEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.



OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIMHUM MHIYKIMA MarHUTHOTO TOJIS.

B3anmopelictBrue 1ByX NPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HerictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOW HHIYKIINH.

IIpaBuiio Jlenna.

3aBUCUMOCTb 3JIEKTPOJBMKYILEH CHJIbI MHAYKIHUU OT CKOPOCTHM H3MEHEHHS MarHUTHOIO
MOTOKA.

SIBneHne cCaMOMHIYKIUH.

Yuenuueckuii osxcnepumenm, nabopamopmsie pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTyLIKU C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBiI€HUS IEKTPOMarHUTHOM MHIYKIINH.

Paznea S. KonredOanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KONEOAHUS

KonebarenpHast cuctema. CBoOoaHbple MexXaHWYECKHME KojeOaHus. [‘apMoHWYECKue
koneOanus. Ilepuon, wacrora, ammautyna u (aza konebanuid. [IpyXKMHHBIH MasSTHHK.
MaremaTuueckuil MasgTHUK. YpaBHEHHE TapMOHUYECKHX Kojiebanuil. [IpeBpaienue 3Hepruu npu
TapMOHHYECKUX KOJICOAaHUSX.

Konebatenpupiii  koHTYp. CBOOOJHBIC JJIEKTPOMAarHUTHBIE KOJEOAHUS B HACATLHOM
KOJIeOATeIbHOM  KOHTYpe. AHAIOTHS MEXIy MEXaHHYECKUMHU H  DJICKTPOMArHUTHBIMH
kosebanusiMu. Dopmyna TomcoHa. 3aKoH COXpaHEHHUsS SHEPTHM B HJICATBLHOM KOJEOATCIHbHOM
KOHTYpE.

[IpencraBienne o 3aryxarolux KojeOaHUsAX. BBIHY)XIE€HHbIE MEXaHUYECKUE KOJIeOaHMUS.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

ITepemennblii Tok. CUHYCOMAQIBbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKAa.
AMIITUTYIHOE U JEHCTBYIOLIEE 3HAUYEHUE CUJIbl TOKA U HAIIPSHKEHUS.

Tpanchopmarop. IIpousBoacTBo, mnepegaya U TNOTpPeOICHHE DICKTPUUECKONH HHEPIHM.
OKOJIOTMYECKME PUCKH TpU MPOU3BOJCTBE AEKTpodHepruu. KynbTypa HCHOJIb30BaHUS
AJIEKTPOIHEPIUU B IOBCEAHEBHOM KU3HU.

TexHnueckne yCcTpoKucTBa U MPAKTUYECKOE PUMEHEHHUE: AIEKTPUUECKUI 3BOHOK, FEHEPATOp
IIEPEMEHHOT0 TOKA, JIMHUM JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KoleOaTeabHOW CHCTEMbI (IPYKUHHBIH MU MaTeMaTHYECKH
MasITHUK).

Habmonenue 3aTyxaromux KoneOaHuii.

HccnenoBanue cBOMCTB BHIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.

CBOOOIHBIE TEKTPOMArHUTHBIE KOJIEOAHNUS.

OcminorpaMmbl — (3aBUCHMOCTH  CHJIBI  TOKa M HAampsDKEHUS OT  BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOaHUIHA.

Pe3onanc mpu mocneaoBaTebHOM COEAMHEHHHM PE3UCTOpa, KATYIIKM HWHIYKTUBHOCTU U
KOH/JIEHCATopa.

Mogenb TUHUAM 3IEKTPOIepeaayun.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol



HccnenoBanue 3aBUCHUMOCTH TIEpHO/a MajbIX KOJICOAHWH Tpy3a Ha HUTH OT JUIMHBI HUTH H
Macchl rpysa.

UccnegoBanue mnepeMeHHOTO TOKAa B LENA K3  MOCIAEAOBATENBHO  COCAMHEHHBIX
KOHJIEHCATOPa, KaTylIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHumHble 60JIHbL

Mexanudeckue BOJHBI, ycioBUsl pactipocTpanenus. [lepuoa. CkopocTh pacnpocTpaHeHus U
JuInHA BOJIHBL [lomepednbie U mpoaosibHBIE BOTHBL. MHTEepdepeHnns u Tudpakius MEXaHHIeCKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomKkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBUS H3JIYYCHHUS JJIEKTPOMATrHUTHBIX BOJIH. B3aumuas
opueHTtanus BektopoB E, B, V B anexrpomaruutHoi BoigHe. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH:
OTpakeHWe,  MpeJloMJIeHue,  mnosspusauus,  audpaxkuus,  uHTepdepenmus.  CrkopocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikaa sneKTpoOMarHUTHBIX BOJIH. [I[puMeHeHne 27IeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpunIMIIBI pagnoCBA3U U TeneBuAeHUA. Paaromokamnusi.

DNEeKTPOMarHUTHOE 3arps3HEHNE OKPYKAIOLIEH CPEeIbl.

TexHuueckre YCTPOMCTBA W TMPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIBTPAa3BYKOBAsl JUArHOCTHKA B TEXHUKE W MEIUIMHE, pajap, paauoNnpuéMHUK, TEIEBU30p,
anTeHHa, Tenepon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPaHEHHUE TIOTIEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Konebmtomieecs Teno kak HCTOYHHK 3BYKa.

HaGnronenune oTpakeHus U MpeIoMIICHUS MEXaHUIECKUX BOJTH.

Ha6nronenue nnrepdepeHuy u Auppakiiny MeXaHUIECKUX BOJTH.

3BYKOBOI pe30HAHC.

HaGmronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYION U 9acTOTOM KOJIeOaHUH.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHUE, MTOJISpU3aLns,
mudpakius, THTEpPEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmMonnHelHOE pacpoCTpaHEHHE CBETa B OJHOPOJHOM Cpele.
JIyud cBeta. ToyeyHBI HICTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHbl OTpakeHHsl cBera. l[locTpoeHue wH300pakeHU B IJIOCKOM
3epKaie.

[Ipenomienue cBeTa. 3aKOHBI IPEIOMIICHUS CBeTa. AOCOIOTHBIN MOKa3aTeNb MPEIOMIICHHUS.
[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroJ MOJIHOrO BHYTPEHHETO OTPAKEHHUS.

Hucnepcus ceeta. CrnoxxHblil coctaB 6eoro ceera. Ler.

Cobuparomue u pacceuBaroiue JuH3bl. ToHkas muH3a. @OKYCHOE pacCTOSHUE U ONTUYeCKas
cwia TOHKOM nuH3bL. [locTpoeHue wu300paxeHHWii B COOMPAIOIIMX M PACCEUBAIOLIUX JUH3AX.
dopmysia TOHKOH JUH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH T€OMETPUUYECKOM ONTUKHU.

Bonnosas ontuka. Untepdepenius cBera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HaOTIOACHHUS
MaKCUMYMOB U MUHUMYMOB B HHTE€PHEPEHIMOHHOW KapTHHE OT JABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakuus ceeta. JudpakunonHas pemeérka. Y cnoBre HaOMIOICHHS TJIaBHBIX MAKCUMYMOB
MIpH MaJICHUH MOHOXPOMAaTHYECKOTO CBeTa Ha MU(PAKIIMOHHYIO PEIIETKY.

[Honspu3zanus ceera.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE TpPHMEHEHHWe: OYKM, Jyna, (oToammapar,
MIPOEKIIMOHHBIN anmapaT, MHUKPOCKOII, TEJIECKOT, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS PElIETKa,
HOJISIPOU .

Jlemoncmpayuu

[IpsimosiHENtHOE paclpOCTpaHEHUE, OTPAXKEHUE U IpenomieHue cBeta. OnTuyeckue
pUOOPHL.

[lonHoe BHyTpeHHEE oTpaxeHue. Mojienb CBETOBOIA.

HccnenoBanue cBOWCTB N300pakeHU B JTMH3aX.

Mopenn MUKpOCKOTa, TEJIECKOIIA.

Habnronenue naTEepepeHnny cBera.

Hab6monenue mudpakiuu ceera.

HaGnronenue aucnepcun cera.

[Tonyuenue cnekTpa ¢ HOMOIIbIO TPU3MBI.

[Tonyuenue cnekTpa ¢ HOMOLIbIO AUPPAKIIUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3mepenue nokaszaTesns IpeaoMIIEHUs CTEKIIa.

HccnenoBanue cBONCTB M300pakKeHUH B JIMH3AX.

HaGnronenue aucnepcun ceTta.

Paspnen 6. OcHOBBI CIeAILHOM TEOPUH OTHOCUTEIbHOCTH
['panuubl MPUMEHMMOCTH KJIAaCCUYECKOM MeXaHHWKU. [locTynmarel cnenuaibHOM TEeopuu
OTHOCHTEIILHOCTH: WHBAPUAHTHOCTh MOJYJS CKOPOCTH CBeTa B  BakyyMmMe, MPUHIIUI
OTHOCHUTEJIBHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHNE BPEMEHU U COKPAILIEHNE JUIHHBI.
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MacChl C SHEPTrUEl U UMITYJIBCOM PESITUBUCTCKON YaCTHUIIbI. DHEPIUs MOKOSI.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONRMUKU

®otonbl. ®opmyna [lnanka cBs3u SHEpruM (POTOHA C €r0 YACTOTOW. DHEPIHS M MMITYIIHC
¢dhoToHa.

OtkpeiTue u uccnenoBanue Gotoddpdexra. OnbiTel A. I'. CroneroBa. 3akoHsl GhoTodPdekTa.
VYpasuenue DitHmreitHa 1 Gotodddekra. «KpacHas rpanuna» Gorodddekra.

HaBnenue cBeta. Onbitel I1. H. JIeOGenena.

XHUMUYECKOE AEUCTBUE CBETA.

Texuuyeckne YCTpOHCTBa M MpaKTUYECKOe MpHUMEHeHHue: (oToanemMeHnt, (OTOAATUHUK,
coJIHe4Hast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

D013 PeKT Ha YCTAHOBKE C LIMHKOBO MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodddexTa.

Ceeroguo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesauro o -yactuil. [lmanerapHas
mozens aroma. [loctynarer bopa. U3nydenune u mornoimieHue (OTOHOB MpH TMEpexolie aroma ¢
OJIHOTO YPOBHS SHEPTuu Ha Apyroi. Buspsl cnektpoB. CrieKTp YpOBHEH SHEPTUU aTOMa BOJIOPOaA.



BounnHoBeie cBOMcTBa yacTull. BosHbl ne bpoinsa. KopryCkyasipHO-BOJIHOBOM Tyaiu3M.
CrioHTaHHOE U BBIHYXJECHHOE U3Iy4YECHHUE.
TexHuueckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHBIM  aHaIU3
(cekTpocKo1), J1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mogens omnbita Pezepdopna.
Omnpenenenre JJIMHBI BOJHBI J1a3epa.
Habnroienue nuHeHyaTbIX ClIEKTPOB U3JIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi
HaGnronenue nuHeiyaToro crexkTpa.
Tema 3. Amomnoe a0po
DKCIIEpUMEHTHI, TOKA3bIBAIOUINE CI0KHOCTh CTpOeHUs sjpa. OTKpbITHE PaJMOAKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUro cocTaBa paJloaKTHUBHOrO u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BinsHue painoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.
OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykioHnHas moxens siapa IeiizenOepra—MBanenko. 3apsina
sanapa. MaccoBoe uuncio sauapa. M3oTomnst.
Anbba-pacniaz. DJEKTPOHHBI W TO3UTPOHHBIN OeTa-pacmaa. ['amma-uzmydeHue. 3aKoH
PaZMo0aKTUBHOTO pacmaja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHble cuiibl. Jledekt Macchl siipa.
AnepHblie peakuuu. Jlenenvie U CUHTE3 SAEp.
SAnepusiii  peaktop. Tepmosinepuslii cuHTe3. I[IpobieMbl U MEpPCHEKTUBBI  SIEPHOM
SHEPreTHKU. JKOJIOTUYECKUE aCeKThl IePHOI SHEPTreTHKU.
DyieMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHII.
dyH1aMEeHTaJIbHBIC B3aUMOICUCTBUS. EMMHCTBO U3nUecKOi KapTHHBI MUpA.
TexHuyecknue ycTpolcTBa M MPAKTUYECKOE MPUMEHEHHE: IO3UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHas boMOa.
Jlemoncmpayuu
CuéTunK NOHM3UPYIOUIUX YaCTHUILI.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTHil (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Oranel pa3BUTHA acTpoHOMHUU. lIpruKiIagHOE M MUPOBO33PEHUECKOE 3HAYEHUE ACTPOHOMHUH.

Bup 3Bé3nH0ro Heba. Co3Besnus, sspkue 3BE3/bl, IUIAHEThI, UX BUAUMOE JBHIKEHUE.

Conneunas cucrema.

Connue. CosnHeuynas akTUBHOCTb. MicTounuk sHeprun CosHia U 3BE€31. 3BE3/1bI, UX OCHOBHBIE
XapaKTepUCTUKHU. JluarpamMma «CIEKTpalbHBI KJIacC — CBETUMOCTB». 3BE3IBI TJIaBHOU
[IOCJIEJOBATEIBHOCTA.  3aBUCHUMOCTb ~ «Macca  —  CBETUMOCTb» A 3BE3]  TJIaBHOU
MIOCJIEOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE€31. CoBpeMEHHbIE IPEACTABICHUS O
IIPOUCXOXKIACHUH U 3BoIronnU CoJIHLIA U 3BE31. DTarbl KU3HU 3BE3I.

Mneunsiii [Iyte — Hama I'anaktuka. Ilonoxxenne n aBmxenue Connna B 'anaktuke. Tumsl
rajakTuk. Paguoranaktuku u kBasapsl. UEpHbIE AbIPBI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bcenennoit. 3akoH XaO6na. PasGeranune ramaktuk. Teopus
Bbousbmoro B3peiBa. PennkroBoe usimydyeHue.

MacmtabHast ctpykTypa Beenennoil. MeraranakTuka.



Hepeménnbie mpoOieMbl aCTpPOHOMUH.

Yuenuueckue nabniooenus

Habnronenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX IPUIOKECHUAN IS
OTIpENICJICHUS] TIOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHOTo noiymapus u sipkue 3BE3/bL.

Habmonenus B teneckon Jlynsl, mianer, Mueunoro Ilyru.

O06o0maroniee NoBTOpPeHUE

Ponp ¢usuku 1 acTpOHOMUU B SKOHOMHYECKOM, TEXHOJIOTMIECKOM, COIMATBHON U 3THICCKOM
cdepax IeATETHHOCTH YEJOBEKa, POJb M MECTO (PM3MKH M aCTPOHOMHH B COBPEMEHHON HAyYHOUH
KapTHHE MHUpa, posib (pu3nyeckord TeopuH B (POPMHPOBAHUM TIPEACTABICHUN O (uznyecKon
KapTHHE MHUpPa, MECTO (hPM3MYECKOW KapTHHBI MHpa B OOIIEM psAy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MPEJCTABICHUN O IPUPOJE.

Il1anupyembie pe3yabTaThl OCBOEHUS NMPOrpPaMMbl

JIMUHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE pPE3yNbTaThl OCBOEHUs ydeOHOro mnpeamera «Ddusnkay TOKHBI OTpa)KaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCSI PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPECHHEH
MO3UIINEH JIMYHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAIINN, TTO3UTUBHBIX BHYTPEHHUX YOCKIIECHUH,
COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSM POCCHUUCKOTO OOIIECTBa, pacCIIMPEHUE KU3HEHHOTO
OTIBITa M OTIBITA JICATEIILHOCTH B IPOIIECCE Pean3allii OCHOBHBIX HAIlpaBJICHUN BOCIUTATEIHLHOU
JIEITECALHOCTH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

chOpMUPOBAHHOCTh  TPAKAAHCKOW  TO3WUIMM  OOydYaromerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUICKOTO OOIIECTBa;

MPUHATAE TPATUIIMOHHBIX OOIICYETOBEYCCKUX TI'yMAHUCTUYCCKUX U JIEMOKPATHYECKHX
LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JCSITCIBHOCTh B HHTEpPECax TpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIIPaBJICHUH B 00pa30BaTeIbHON OpraHU3allliug;

YMEHHE B3aUMO/JICHCTBOBATh C COILIMATbHBIMU HHCTUTYTAMH B COOTBETCTBHUHU C UX QYHKIUSIMH
M Ha3HAYECHHUEM;

TOTOBHOCTh K TYMAaHUTApHOMN U BOJOHTEPCKON NESATENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPakIaHCKON MICHTUYHOCTH, MATPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHE K TOCYIapCTBEHHBIM CHUMBOJIAM, TOCTHKEHHUSIM POCCHICKUX YUEHBIX
B 0051aCTH (PM3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIOCOOHOCTH OIIEHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUCHTUPYICH Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B ICATEIHLHOCTH YIEHOTO;



0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILEro;

4) 3cTeTH4eCKOro BOCIUTAHUS:

ACTETUYECKOE OTHOIIEHHWE K MHUDY, BKIIOYAs ICTETUKY HAay4dHOI'O TBOPUYECTBA, IPHUCYILErO
¢u3nveckoit Hayke;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEpEC K pa3inyHbIM chepam rmpodeccHoHaIBHON AeATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
GU3MKON W TEXHMKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymield mpodeccuu u
peayin30BbIBATH COOCTBEHHBIE KU3HEHHbBIE IJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO W caMOOOpa3oBaHUIO B oOnacTu (DM3WKU HA
MPOTSKEHUU BCEH )KU3HU;

6) IK0JIOrHYECKOr0 BOCIIUTAHHUSI:

c(OPMUPOBAHHOCTh  JKOJOIMYECKON KYyJIbTYpPhl, OCO3HAaHHE TIJO0AJIBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIeM;

IUTAHUPOBAHUE U OCYIIECTBIICHUE JIEMCTBHUI B OKPYKAIOIIEH Cpelie Ha OCHOBE 3HAHUS LieJeh
YCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA;

paciivpeHue ombITa JeSTEIbHOCTH IKOJIOTMYECKON HAIPaBIEHHOCTH HA OCHOBE UMEIOIIHXCS
3HAHUU 1O PU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
(buznueckoil HayKu;

OCO3HAHHE ILIEHHOCTH HAy4YHOW JeSTENbHOCTH, TOTOBHOCTh B IpoOIleccCe U3ydeHUs (pU3MKu
OCYILIECTBIISATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JeSITEIbHOCTh MHIUBUYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS
ba3oBrble Jornyeckue 1ecTBHUSA:

CaMOCTOSITENIBHO  (OPMYIMPOBAaTh M aKTyaJllM3UpOBaTh NpobieMy, paccMaTpuBarh €€
BCECTOPOHHE;

OTIPEIeIIATh LENU AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISIT 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSIX;

pa3pabaTeIBaTh IUIaH pelIeHHs MpoOIeMbl ¢ YIETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHBIX U
HEeMaTepUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESATEIBbHOCTb, OIICHHBATh COOTBETCTBHE pE3YJIbTAaTOB IEJISIM,
OIICHUBATh PUCKU MOCIEACTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHITH pPabOTy B YCIOBHSIX pEAIbHOIO, BHUPTYAIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble uccienoBareibckue 1eiCTBUS:

BIIQJIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOUYEBHIMU TMOHSATHUSMU M METOJaMU (PHU3NYECKOU
HAYKH;

BIIJIETh HaBbIKAMU Y4eOHO-MCCIEIOBATENCKONM M TMPOEKTHON NeATENHbHOCTH B O0OIACTH
(U3HMKH, CTIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TMOUCKY METOJIOB pelIeHHs 3aaa4
(bU3MYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3InYHBIX METO/I0B TIO3HAHMS,

BJIAJIETh BHUJAMH JIEATEIHOCTU IO TIOJYYEHHWIO HOBOTO 3HAHMS, €ro HWHTEpIIpEeTaluH,
MpeoOpa30BaHUIO U MIPUMEHEHHUIO B Pa3MYHBIX YYEOHBIX CHTYAIUSX, B TOM YHCIIE MPU CO3JaHUU
y4eOHBIX MPOEKTOB B 00JIaCTH (DU3HKH;



BBIABJIATH MPUYIUHHO-CJIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a7a41y, BBIABUI'aTh 'MIIOTC3Y
eé peliCHud, HAaXOAUTb apr'yMCHTLI JJId JOKAa3aTCIILCTBA CBOUX YTBepH(HeHHﬁ, 3aaBaThb MapaMCTpPhbL
U KPUTEPUU PELICHNUS,

AHAJIIM3UPOBATDH MOJIYYCHHBIC B XOJC PCHICHHA 3aJa4u pPC3yJibTaTbl, KPUTUUCCKU OLICHUBATH
HUX JOCTOBCPHOCTD, IPOrHO3UPOBATH USMCHCHUC B HOBBIX YCJIOBUAX,

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIC 33724l B 00pa30BATEIBHOU JIEATEIHHOCTH, B TOM
quclie IPU U3Y4YEeHUHU (DU3HKHY;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBAThH MPHOOPETEHHBIN OTIBIT,

YMCTh IIEPCHOCUTH 3HAHUA I10 (1)I/I3I/IK€ B IMTPAKTUYCCKYIO O6JIaCTI) KHU3HCACATCIBbHOCTH,

YMETh MHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 00JIacTei;

BbBIIBUI'aTb HOBBLIC UJCHU, IPCAJIaraTb OPpUrnHaJIbHbIC ITOAXOAblI U PCIICHUSA

CTaBUTH HpO6J'I€MBI " 3a71a4u, JOIMYyCKAIOINE AJIbTCPHATUBHBIC PCIIICHUA.

Pa6ora ¢ undopmanmueii:

BJIAJICT HABbIKaMMU IIOJTYYCHHA I/IHq)OpMaHI/II/I (1)I/ISI/I‘~ICCKOFO COACPKAHUA M3 HCTOYHHKOB
pa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYIIECTBJISATH TOWCK, aHaJIM3, CHUCTEMATH3allui0 |
MHTEpPIpEeTANI0 HHPOPMAIMH Pa3INYHbIX BUJOB U (hOPM NpeacTaBICHUS;

OIIEHUBAThH JJOCTOBEPHOCTH UH(OPMAITUH;

HCII0JIB30BaTh CPEACTBA I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B PEUICHUHA
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHU3allMOHHBIX 3a/ad C CoOMIoIeHneM TpeOOoBaHMM
OPTOHOMHKH, TCXHUKHU 6630HaCHOCTI/I, TUTHUCHBI, pecypcoc6epe>KeHHsI, MMPaBOBbBIX M I3THYCCKHUX
HOPM, HOPM UH(OPMAITMOHHON O€301TaCHOCTH;

co3/aBaTh TEKCThl (PU3UYECKOTO COJECPIKAHUS B PA3IMUHBIX (popmarax ¢ yu€TOM Ha3HAuUEHUS
uHopMallU¥d W IEJIEBOM ayAUTOPUM, BbIOMpas ONTUMaNbHYIO (GOpMYy TMpEACTaBICHUS U
BHU3yaIH3aI1H.

KomMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

OCYILIECTBIISATH OOLIEHHE Ha YpOKaX (PM3UKHU U BO BHE-YPOUHOU JESATENbHOCTH;

pacrno3HaBaTh NPEANOChUIKH KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(MINKTHI,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C HUCIOIb30BAaHUEM S3BIKOBBIX CPEJICTB;

MMOHUMATbh U UCHOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON paOOThI;

BBIOMpATh TEMAaTUKy W METOJIbI COBMECTHBIX ACUCTBHUI C y4€TOM OOIIMX HHTEPECOB H
BO3MOXHOCTEH Ka)/I0TO 4jeHa KOJUIEKTHBA;

MIPUHUMATD 1IeJId COBMECTHOMN JIeATEIbHOCTH, OPTraHU30BbIBATH U KOOPAUMHUPOBATH JACUCTBUS
nmo e€ JOCTMKEHHMIO: COCTaBIIATh IIaH JCMCTBUM, pachpelensiTh pojid ¢ Y4€TOM MHEHUM
YYaCTHUKOB, OOCYK/IaTh Pe3yabTaThl COBMECTHON pabOThHI;

OIICHUBATh Ka4eCTBO CBOETO BKJI/Ia M Ka)JI0r0 YYaCTHHKA KOMaH/bI B OOIIMIA pe3ylbTaT 1o
pa3paboTaHHBIM KPUTEPUIM;

npeajaraTb HOBBIE TMPOEKTHI, OIICHHBATh HJAEU C MO3WIUU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIISITh MO3UTUBHOE CTPATETMUECKOE MOBECHHE B PA3IMYHbBIX CUTYAIUIX, POSIBIATH
TBOPUYECTBO M BOOOpakeHUe, ObITh MHUIIUATUBHBIM.

PeryisiTuBHbIE YHMBepPCAJIbHbIE YUeOHbIe AeilicTBUS
Camoopranmn3anus:
CaMOCTOSITENIBHO OCYIIECTBIISITh TO3HABATENBHYIO JIEATENBHOCTh B 00NMAcCTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH MIPOOJIEMBI, CTABUTH U ()OPMYITUPOBATH COOCTBEHHBIE 33/1a4H;



CaMOCTOSITEIBHO COCTaBIISATh IUTAH PEHICHHS] PAacUYCTHBIX M KAa4eCTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI  MPAKTUYECKOW paboThl €  y4€TOM HMEIOIIUXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTCHU;

JTABaTh OLIEHKY HOBBIM CUTYAIIHIM;

pacIIUpsATh PAMKH y4eOHOTO MPEAMETa Ha OCHOBE JINYHBIX MPEAMOYTCHHIA;

JeTaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBaTh ero, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh ()OPMHUPOBAHUIO U TPOSBICHUIO SPYAUIUN B 001acTH (U3NKH, TIOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTENBHBIN U KYJIBTYPHBIH YPOBCHbD.

CaMOKOHTPOJIb, IMOLMOHAIbHBIH HHTEJVIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlUsIM, BHOCHUTh KOPPEKTHUBBI B JICATEIHHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJIHTATOB LEJISIM;

BIIQJICTh HABBIKAMH IMO3HABATEIBHON pPe(IIEeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JTCHCTBHH H
MBICIIUTETBHBIX MTPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHHIA,

WCIIOJIb30BaTh IPUEMBI pe(DIICKCHU IS OLIEHKH CUTYaIliH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OIIEHUBATh PUCKH H CBOCBPEMEHHO MPUHUMATH PEIICHHUS 110 UX CHIDKEHUIO;

MIPUHUMATh MOTHBBI M @pTYMEHTHI IPYTHUX MPU aHAIA3E PE3YJIbTaTOB JICATCILHOCTH,

MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTAaTKH M JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI M @pTYMEHTBI IPYTHX TPU aHAIHU3E PE3yJIbTaTOB JACITCILHOCTH,

MPU3HABATH CBOE MPABO U MIPABO JAPYrUX HA OIIHOKH.

B mpormecce nOCTHXKEHHS JTHYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMEI 10 (DU3HKE IS
YpOBHSI cpemHero oOmiero oOpa3oBaHHs y OOYYaIOIIUXCS COBEPIIEHCTBYETCS SMOIIMOHATBHBIN
MHTEJUIEKT, Ipeanoaraiomuii chopMUpOBaHHOCTD:

CaMOCO3HAHHs, BKJIIOYAIOIIETO CIOCOOHOCTh NMOHMUMATh CBOE AMOILIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PAa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOM cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEryJIUpOBaHUs, BKJIIOYAIOLIETO CaMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBeJEHUE, CIOCOOHOCTh aJaNTUPOBAThCA K SMOIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH
TUOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEII MOTHBAllMM, BKIIOYAIONIEH CTpEeMJICHHE K JIOCTIDKEHUIO LEIM U YCIEeXy,
ONTUMMU3M, UHUITUATUBHOCTh, YMEHUE JIHCTBOBATH UCXO/IS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBATh €r0 MPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOMIMX CIIOCOOHOCTH BBICTPAMBATH OTHOIICHUS C JAPYrUMHU
JOJIbMU, 3200 TUTHCS, IPOSBIIATH UHTEPEC U pa3pemiath KOH(IUKTHL

INPEIMETHBIE PE3YJIBTATbBI

K xonny oOyuenuss B 10 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHHUI:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTO (PU3MKM B (POPMUPOBAHUHM COBPEMEHHOMN
Hay4HOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHOM TEXHUKUM M TEXHOJIOTHH, B MPAKTUYECKOH
NESITEILHOCTH JIIOCH;

YUUTBIBATh TPAHUIBI IPUMEHEHUSI W3YYEHHbIX (U3MYECKUX MOJENei: MaTepuanbHas TOYKa,
MHepLUallbHas cUcTeMa OTc4éra, abCOMIOTHO TBEPIOE TENO, MJCaNbHBIA ra3, MOJEIN CTPOEHUS



ra3oB, )KHJIKOCTEH M TBEPIBIX TEJ, TOYCUHBIH SJICKTPUUECKUH 3aps] MPH pelieHuHn (PU3MYecKux
3aza4;

pacrio3HaBaTh (PU3MUECKUE SBJICHUS (TPOLIECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHHUKH, MOJIEKYJIIPHO-KUHETUUECKON TEOPUM CTPOEHMSI BELIECTBA M DJIEKTPOJMHAMHKU:
pPaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE ABIKEHHE, CBOOOIHOE NaIeHUE TEJl, IBHKEHHE
[0 OKPYXXHOCTH, MHEPLHUs, B3aUMOJeHcTBUE Tel, AUPPy3usi, OPOYHOBCKOE IABMKEHUE, CTPOCHUE
KUJKOCTeH W TBEPABIX TEJ, M3MEHEHHEe 00BhEMa Teln NMpH HArpeBaHWH (OXJIAXKICHUH), TEIJIOBOE
paBHOBECHE, HCIIApEHHE, KOHJCHCALMs, IUJIaBJIEHUE, KPUCTAJUIM3ALMs, KUIIEHHE, BIJIAXHOCTh
BO3JlyXa, IOBBIIICHUE JABJICHUS Ta3a IPU €ro HAarpeBaHUU B 3aKPbITOM COCYZE, CBSI3b MEXKIY
rapaMeTpamMu COCTOSIHMSI ra3a B U30IPOLIECcCax, ANEKTPU3aLUs TeJ, B3aUMOICHCTBUE 3apsiI0B;

OTIMCBHIBATH MEXaHUYECKOE JABIKEHHE, CITIONIb3Ys (PU3HMUECKUE BETMYMHBL: KOOPANHATA, YTh,
IepeMeleHne, CKOpocTh, YCKOPEHHe, Macca Tella, CUjla, UMITYJIbC Tesla, KWHETUYecKasl SHeprus,
MOTEHLIMAJIbHAS HSHEpPrusi, MexaHudeckas paboTa, MeXaHHWYEecKass MOIIHOCTh; MpPH ONHCAHUU
MIPaBUWJIBHO TPAKTOBATh (PU3UUECKHI CMBICI MCIIOIb3yEMbIX BETUYUH, UX 0003HAYEHUSI U €TUHULIBI,
HaXOJUTh (OPMYIIbI, CBA3BIBAIONINE JAHHYIO (PU3NUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

ONKCHIBaTh M3y4YCHHbIE TEIJIOBBIE CBOICTBA TE€N W TEIUIOBBIE SIBJICHMS, HCIOJb3YS
¢usznueckue BEIUYMHBI: JaBJIEHUWE Ta3a, TeMIeparypa, CpeaHss KUHETUYeCKas HHeprus
Xa0THYECKOTO JIBJKEHUS MOJIEKYN, CPEIHEKBaJApaTHYHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHSS SHeprusi, pabora rasza, ko3()(UIMEHT MOJIE3HOTO AEHCTBUS TEIMIOBOTO
JIBUTATENS; IPU OMMCAHUN MTPABUIIBHO TPAKTOBATh (PU3NUYECKHUI CMBICI UCIIOJIBb3YEMbIX BEJIMYMH, UX
0003HaYeHUsI U €IMHUIBL, HAXOIUTh (OPMYJIbI, CBSI3bIBAIOIINE TAaHHYIO (PU3MUYECKYIO0 BETUUYHUHY C
JIPYTMMHU BETMYMHAM;

OTHCHIBATh H3YYEHHBIE JJIEKTPUUYECKHE CBOICTBA BEIIECTBA M JJIEKTPUUYECKHE SIBICHUS
(mpoueccsl), UCTONB3Ys (PU3MUECKHE BEIMUYMHBI: JJIEKTPUUYECKUH 3apsi, SJIEKTPUYECKOe IOJIE,
HaNpPsLKEHHOCTD IOJIA, MOTEHIMAJI, PA3HOCTh NOTEHIIMAJIOB; ITPH OIIMCAHUH IIPABHIIBHO TPAKTOBATH
(GU3n4eCKnil CMBICI UCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYEHHS U €JUHMILIbI; YKa3bIBaTh (POPMYIIBI,
CBSI3bIBAIOIIME JAaHHYIO (U3UYECKYIO BETMUNHY C IPYTHMHU BEIUYMHAMU;

aHAM3UpPOBaTh (U3NYECKUE IPOLECCHl U SABICHMSA, HCHOJb3ysd (PU3NUYECKUE 3aKOHBI U
NPUHIMUIIBL: 3aKOH BcemupHoro tarotenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHMS
MEXaHUYECKOM DHEPruM, 3aKOH COXPAHCHMsI UMIIYJIbCA, IMPHUHLHUI CYNEPHO3ULUU CUJ, TMPUHIUI
PaBHONPABHUs HMHEPLMAIBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KMHETHUYECKYIO TEOPHIO CTPOCHMS
BEILECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEIHEN KNHETUUECKON PHEPIUH TEIIJIOBOTO JBIKCHMS MOJIEKYJI
¢ abCOJIIOTHOM TeMIlepaTypoH, NepBblil 3aKOH TEPMOJANHAMUKH, 3aKOH COXPAaHEHHS 3JIEKTPHUUECKOTO
3apsja, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTH4YECKOE BBIPAKEHNE U YCIOBHS (TPaHULIbl, 00JIACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NMPUHIMIBI JEHCTBUS MALIMH, TPUOOPOB U TEXHUYECKHX YCTPOMCTB;
pas3nuyarh ycioBUs UX O€30MaCHOTO MCIIOJIb30BaHUS B TIOBCEAHEBHOM XKHU3HM,

BBIMOJIHATh SKCHEPUMEHTHl 10 HCCIEAOBAHUIO (U3UYECKUX SIBJICHUH U IPOLECCOB C
HCIOJIb30BAHUEM IIPSIMBIX U KOCBEHHBIX M3MEpPEHMH, MpU 3TOM (OpPMYIUpOBaTh MpodiiemMy/3anauy
U TUIOTe3y y4eOHOro 3KCIIepUMEHTa, cOOMpaTh YCTAHOBKY M3 MPEAJIOAKEHHOTO 00OpyIOBaHUS,
IIPOBOJIUTH OMBIT U (GOPMYITUPOBATH BHIBOIbI;

OCYILECTBIATh NPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPH 3TOM BBIOMPAThH
ONTUMAJIbHBIA CIOCOO WM3MEPEeHUs M MCIOJIb30BaTh M3BECTHBIE METOJbl OLIEHKU IOTPEUIHOCTEH
U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH MEXJy (U3MUECKUMH BEIMUYMHAMHU C HCIIOJIb30BAaHHEM MPSAMBIX
U3MEpPEHUH, NpH 3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATh pe3yJabTaThl IMOJIy4E€HHOU



3aBUCHUMOCTH (DPU3NYCCKUX BEIUYHMH B BHJIE TAONHIl U TpadUKOB, JENaTh BBIBOJBI MO0 PE3yJbTaTaM
UCCIICI0BaHUS;

coOmoarh npaBuia O€30MacHOro Tpyda MNpPHU TNPOBEICHUM HCCIEJOBAHUN B paMKax
y4eOHOTO  JKCIIEpUMEHTa, y4eOHO-HMCCIIEOBATENIbCKOM M MPOCKTHOM  JIESTENBHOCTH  C
MCTOJIb30BAHNEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemaTh pacyE€THBIC 3a/1a4U C SIBHO 3aJJaHHON (hM3NYECKON MOJIENBIO, UCIIOB3Ys (PU3HUECKUe
3aKOHBI M TPHUHIUIBI, HAa OCHOBE aHAIM3a YCIOBUS 334l BHIOMpATh (PU3HUECKYIO MOMEIb,
BBIICTATE (PH3WYECKHE BEIWYUHBI U (POPMYINBI, HEOOXOMUMBIC Ui €€ pEelIeHHs, MPOBOIUTH
pacy€Thl ¥ OIICHUBAThH PEATLHOCTH MOY4E€HHOTO 3HAUeHUS! (PH3UUECKON BETTMYMHBI;

peliaTh KadeCTBEHHBIC 3a/laddl: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPCUYMBYIO IICTIOYKY
paccyXJeHHU C OMOPOH Ha N3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SBIICHHS,;

WCIIONIb30BATh MPH pPEIICHUH YU4eOHBIX 3a/lad COBPEMEHHbIE WH(POPMAIMOHHBIE TEXHOJIOTUH
IV TIOUCKA, CTPYKTYPHUPOBAHHS, WHTEPIPETAIMN W TPEACTABICHUS Y4eOHOH W Hay4dHO-
MOMYJISIPHON WH(pOPMAIUH, TIOTYICHHON U3 Pa3MYHBIX HCTOYHHKOB, KPUTHICCKU aHAIM3UPOBATH
MOJIy4aeMy10 HH(POPMAIHUIO;

MPUBOJIUTh MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3MKOB B PA3BUTHE
HayKH, 0OBSICHEHHUE MTPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

WCTIOJIh30BAaTh TEOPETHUECKUE 3HAHUS M0 (PM3MKE B TIOBCEAHEBHOW KHU3HH JIISI 00eCTIeUeHUS
0€30MacHOCTH TIpU OOpAalIeHWH C MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, JUIS COXPaHEHHS
3II0OPOBBSI U COOITIOJICHHS HOPM KOJIOTHIECKOTO IMOBEICHUS B OKPYKAIOIICH Cperie;

paboTaTh B TPyNIE C BBIIOJHEHUEM DPA3JIMYHBIX COIMAIBHBIX POJIEH, TUIAHUPOBATH PabOTy
TPYIIBL, PAaMOHATBHO  PACHPENENsATh OOSM3aHHOCTH W IUTAHUPOBATh  JIESTEIHHOCTh B
HECTaH/JIAPTHBIX CHUTYAIUsAX, aJICKBAaTHO OIEHWBATh BKJIAJ] KKJIOTO W3 YYACTHUKOB TPYIIBI B
pelIeHre paccMaTpUBaEeMON MPOOIIEMBI.

K xonmy oOyuenuss B 11 kjacce mpeaMeTHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

JNEMOHCTPUPOBaTh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOW KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOW TEXHHKH M TEXHOJIOTHUH, B MPAKTHUYECKOH
NesITeIbHOCTH JIFOJIeH, LIeJIOCTHOCTh U €IMHCTBO (DU3NYECKOM KapTUHBI MUDA;

YYUTBHIBaTh TPAHULBI MPUMEHEHHUS HW3YYEHHBIX (PU3WYECKHMX MOJENe: TOYEeYHBIN
AIIEKTPUYECKHM 3apsf, Jyd CBETa, TOUSUHBIM UCTOYHHK CBETA, siAepHasi MOJAENb aToMa, HyKIIOHHAs
MOJIeNIb AaTOMHOTO si/ipa MpH pelieHUH PU3NUEeCKUX 3a1a4;

pacrnio3HaBaTh (hU3UYECKUE SABJICHUS (MPOLECChl) U OOBACHATH MX Ha OCHOBE 3aKOHOB
ANIEKTPOAMHAMUKH M KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOJAUMOCTh, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aUMOJCHCTBME MArHUTOB, SJIEKTPOMArHUTHAs
WHIYKIWS, JeHCTBHE MAarHUTHOTO TIIOJIsI HAa MPOBOAHMK C TOKOM U JBIKYLIMHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJICOAHUS W BOJHBI, MPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, OTPAKECHHE,
npenomiieHue, uHTepdepeHuus, audpakuus U [OJSIpU3alUs CBeTa, JAUCIEpPCHsl CBETa,
dotornekrpuueckuii dpdext (hoTodrddekT), cBeToBOE MaBICHHE, BO3HUKHOBEHHE JITUHEHYATOTO
CIIEKTpa aToMa BOJOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHAs! PaIUOAKTUBHOCTE;

OTHCHIBATh HM3y4YCHHBIE CBOICTBA BelIeCTBa (DJIIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKUE,
AIEKTPUYECKYI0 TPOBOJUMOCTh PA3NUYHBIX CpPEA) M DJIEKTPOMATrHUTHBIEC SIBICHUS (TIPOIIECCHI),
UCTOJIB3YS  (U3WYECKHE BEIWYMHBI: JJIEKTPUYECKHH 3apsal, Ccuila TOKa, OJIIEKTPUYECKOe
HaMpsDKEHUe, AJIEKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOJBUXKYIIAs CHIA,
paboTa Toka, WHAYKIMS MarHUTHOTO TOJs, cuia Awmrmepa, cuia JlopeHa, WHIYKTUBHOCTb
KaTYIIKH, JHEPTus DSJICKTPUYECKOTO W MArHUTHOTO TIOJNieH, MepuoJ W YacToTa KoyieOaHWil B
KoJebaTeIbHOM KOHTYpE, 3aps] M cujia TOKa B MPOIecce TaAPMOHUYECKUX DIEKTPOMArHUTHBIX



KoebaHul, (OKYCHOE paccTOSHHE W ONTHYECKas CWJIa JIMH3bI, MPH OMHMCAHUHM MPABUIHHO
TPAaKTOBATh (PM3UUECKUI CMBICI HCIIOJIb3YEMbIX BEJIMUMH, UX 0003HAUEHUS U €AUHUIIBI, YKa3bIBATh
(bopMyIbl, CBSI3BIBAIOINE JAHHYIO (PU3UYECKYIO BETMUUHY C JPYTUMH BeTMYUHAMH,

OTMCHIBATH U3yYCHHbIC KBAHTOBBIC SIBJICHUS U IPOLIECCHI, HCIIOIB3YS (PU3HUECKUE BEIINYUHBL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTA CBETAa, SHEPTUsl M MMITYIbC (HOTOHA,
MEepHOJ] IOJIypacnaaa, SHEPrusl CBSI3U ATOMHBIX fJI€p, IPU ONHCAHUU IPABUIBHO TPAKTOBATh
(bU3NYECKUN CMBICI UCITIONBb3YeMbIX BEIMYUH, UX 0003HAUCHHS U CIWHUIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIOIME JIAHHYIO (DU3MUYECKYI0 BEJIUYMHY C APYTMMHU BEJIMYMHAMH, BBIUYUCIATH 3HAUCHUE
(U3HYECKON BEIIMYUHBL;

aHATM3UPOBATh (U3NYECKUE IPOLECCHl U SBICHHSA, WCHOIb3ysd (PHU3MUYECKUE 3aKOHBI H
NpUHIMIBL: 3aKOH OMa, 3aKOHBI IOCIIEA0BAaTENbHOIO U HapalieIbHOIO COEIUHEHNS IPOBOAHUKOB,
3akoH Jxoyma—JleHna, 3akoH JJEKTPOMArHWUTHOM  HMHJIYKIUH, 3aKOH HPSMOJIMHENHOTO
pacnpoCTpaHEHHUsl CBETa, 3aKOHbl OTPAa)KEHUS CBETA, 3aKOHBI IPEJIIOMIICHUS CBETa, ypaBHEHUE
OliHmTeHa g poTo3pdexra, 3aKk0H COXpaHEHHsI SJHEPTUH, 3aKOH COXPAaHEHUS MMITYyJIbCa, 3aKOH
COXPAHEHUS EKTPUUYECKOTO 3apsi/ia, 3aKOH COXpaHEHHUsI MaCCOBOT'0 4Mcia, MOCcTynatel bopa, 3akoH
pPaZAMoOaKTUBHOTO pacmnajna, MpH ASTOM Ppa3nuyarh CIOBECHYI0 (OPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BhIPaXEHHUE U YCIOBHS (IpaHullbl, 001acTH) IPUMEHUMOCTH;

OTIPE/IeNIATh HANpaBICHUE BEKTOPA UHAYKIIMM MarHUTHOTO TOJISi POBOJIHUKA C TOKOM, CHJIBI
Awmriepa u cuisl JIopenna;

CTPOUTH U OIUCHIBATh U300pakeHHe, CO3/1aBaeMO€ IJIOCKUM 3€pKaJIoM, TOHKOM JTMH301;

BBITIOJIHATh OKCIIEPUMEHTHI [0 HCCIEIOBaHUIO (DU3MUECKHUX SIBJIEHUH U MPOLIECCOB C
HCI0JIb30BAHMEM MPAMBIX U KOCBEHHBIX M3MEPEHUI: MpH 3TOM (GOpMYyIHUpOBaTh NMpodieMy/3agaqy
U TUINOTE3y Y4eOHOro 3KCIepUMEHTa, coOHUpaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pYHI0BaHUSA,
IIPOBOJIUTH OMBIT U (POPMYITUPOBATH BBIBOBI;

OCYIIECTBIIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUs (GU3NUECKUX BEJIMYMH, [IPU 3TOM BBIOUPATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHUs M HUCIOJb30BaTh M3BECTHBIE METOJABI OLIEHKHM IOTPEIIHOCTEH
U3MEPEHHUI;

HCCIIEI0BaTh 3aBUCUMOCTH (PM3UYECKUX BEIMUYUH C HCIOJIb30BAHHEM IPSIMBIX HU3MEPEHUM:
IPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (MKCHPOBAaTh pe3yJibTaThl IMOJIYYEHHOH 3aBHCHMOCTH
(bu3n4ecKnx BEJIMYUH B BUJIE TaOIUI U I'pauKOB, JeIaTh BHIBOJIBI IO PE3yJbTaTaM UCCIEI0BaHMS;

coOmogark npaBuia O€30MacHOro Tpyda HpPHU MPOBEICHMM MCCIEJOBAHUH B paMKax
y4eOHOro  SKCIEpUMEHTa, Y4eOHO-MCCIEIOBATENbCKOM M MPOEKTHOHW  JAEATENIBHOCTH  C
UCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U J1aOOPaTOPHOr0 000PyIOBAHHUS;

pelaTh pacy€THBIE 3a/1a4 C SIBHO 3aJJaHHOHN (PM3MYECKON MOJIENIBIO, UCHIOJb3Ys (PU3HUECcKue
3aKOHBl M MpPHUHIUIBI, Ha OCHOBE aHAlM3a YCIOBUSA 3a/aud BBIOMpATh (PU3MUECKYIO MOJEIb,
BBIICNATh (PU3MYECKHE BEIUYMHBI U (OpMYNbI, HEOOXOOUMBbIE A €€ pelleHUs, MPOBOAUTH
pacy€Thbl ¥ OILIEHUBATh PEAIbHOCTH MOJIy4YE€HHOIO 3HAaUeHUs! (PU3UUECKON BETUYMHBI;

pelaTh KaueCTBEHHbIE 3aJaud: BBICTPAMBATh JIOTUYECKU HENPOTUBOPEUMBYIO LIEMOUYKY
paccyXJeHUi ¢ ONOpON Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MIPU pPELICHUM Y4eOHBIX 3a/lad COBPEMEHHbIE MH(OPMALMOHHBIE TEXHOJIOTUU
IVl TIOMCKa, CTPYKTYpHUPOBAHHs, HHTEPIpETAllMM M NpPEJCTaBICHUs Y4eOHOH U Hay4HO-
MOMyJSApPHON MH(OPMAIUH, MOJYYEHHON M3 pa3IM4YHBIX UCTOYHUKOB, KPUTUYECKH aHAIU3UPOBATh
1oJry4aeMyro HH(OopMaIuio;

OOBSICHATh NMPUHLHUIIBI ASUCTBUS MAIMH, MPUOOPOB M TEXHUUECKUX YCTPOICTB, paziavyaTh
yCJIOBHA UX O€30MAaCHOTO MCIIOJIb30BaHMsI B IOBCEAHEBHOM KHU3HH,

NPUBOAMUTH MPHUMEPHI BKJIAJAa POCCUICKMX U 3apyOeKHBIX Y4YEHBIX-(DU3UKOB B pPa3BUTHE
HayKH, B 00bSICHEHHE MPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKHU M TEXHOJIOTUH;



WCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (PH3HMKE B TOBCEIAHEBHON >KU3HU sl 00eCTIeueHHs
0€30MaCHOCTH TpU OOpAaIIeHWH C MPUOOpaMHU M TEXHUYECKUMHU YCTPOMCTBAMU, U COXPAaHCHHS
3/10pOBbsI U COOIIOAEHNS HOPM SKOJIOTMUECKOTO ITOBEICHUS B OKpYXKAIOUIEH cpene;

paboTaTh B TpynIe C BBIIOJIHEHUEM PA3JIMYHBIX COIMAJIBHBIX POJICH, MIIaHHUPOBATh paboTy
TPYIIBl, PAalMOHATIBHO  PACHPENENsATh OOSM3aHHOCTM W IUIAHUPOBATh  JESATEIBHOCTH B
HECTaH/JAPTHBIX CHUTYaIUsX, aJI€KBATHO OLIEHMBATh BKJIAJ KaXXJIOTO0 M3 YYAaCTHUKOB TPYIIbl B
pelIeHrne paccMaTpUBAaEMON MPOOIEMBI.

TemaTu4eckoe MIIAHUPOBAHUE

10 xiacc
Mopaysib paGoueii mporpamMmbl Koua. Kontpo Jladop
Bocnutanus «lIkoabHbII 4acoB JbHbIEC aTOpPH
Ne Paznen
YPOK» padoTbl ble
nn NporpamMmbl
pador
bl
13 cenTsa6ps — Jlenn 2 - -
dusnka 1 METOIBI pi— /1
1 IpOrpaMMHCTa
Hay4YHOTO MO3HAHUSA
2 Mexannka 21 HOs16ps1 — BcemupHbIii 1eHB 18 1 1
TEJIEBUICHUS
3 MonexynspHas 12 nexabpst — MexayHapoaHbIH 24 1 1
¢buzuka u JIeHb JIETCKOTO TEeJIEBUJCHUS 1
TEPMOIUHAMHKA paavoBeIaHUS
8 derpains - JleHb poccuiickoi
HAyKH
4 DNeKTpogMHAMHUKA 18 mapta — JleHb BOCCOECIMHEHUS 24 1 -
Kpsima ¢ Poccueii .
12 anpens - [lenb
KOCMOHABTHKH
Bcero 68 3 2
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RJacC
Moaynb pabodeii mporpaMMbl Ko Kountpo | Jlabopar
Ne Pa3pen BocnuTaHus «IIkonbHbBIN ypOK» 4JacoB JbHbIE OpHbIE
0| NPOrpaMMmblI pador | padoTbl
bl
1 | Dnexrpomunamuka | 13 cenTa0ps — JleHb mporpamMmmucra 11 1 1
2 Konebanus n 21 HOs10pst — BecemupHBIii 1eHb 24 1 1
BOJIHBI TEJICBUACHU S
3 OcHOBBI 12 nexabpst — Mex1yHapOIHbIH 4 1 -
CIIENHAIILHOM JI€Hb JETCKOTO TEIECBUACHUS U
TCoOpHUH paMOBEIaHus
OTHOCHUTEJIbHOCTH
4 KBanroBas 8 (eBpains - Jlenb poccuiickoit 15 - -
¢buzuka HayKH
18 mapta — /leHb BoccoequHEHUS
Kpeima ¢ Poccuent
5 DneMeHTbI 12 anpens - [ens 7 1
aCTpOHOMHH 1 KOCMOHABTHKH
acTpoU3UKI
6 Oo6o06maroree 7
MTOBTOPEHHUE
Bcero 68 4 2




YueOHo-MeTOANUYECKOE 0o0eceueHne

Oobs13aTes1bHBbIC yYeOHbIC MATEPUAJIBI IS YYCHUKA

1.

Ouzuka: 10 xmacc: yueb. mis  o0meoOpa3oBaT. opraHu3anuii: 0a30BBIM U yriTyOI.
yposuu / I'.Sl.Msxkume, b.b.byxosuies, H.H.Corckwuii; mox pea. H.A. TlapdentbeBoii. —
Mockaa : [Ipocsemienne, 2023
Ouzuka: 11 kmacc: yueb. s o0mieoOpa3oBar. opraHu3aiuii: 0a30BBIA U YIIIYOIL.
ypoBuu / I'.Sl.Mskume, b.b.byxosies, B.M. Yapyrun ; nox pen. H.A.
[TapdentpeBoil. — Mockasa : [Ipocsemienne, 2023

MeTogmquKne MaTepHuaJibl JIA YIUTECIH

1.

dusrKa: caMOCTOATENIbHBIE U KOHTpOJIbHBIE paboThl. 10 kimace / Eprotkun E.C.,
Eprotkuna C.I'.. — Mocksa : [IpocBenienue, 2023

dusuka: Terpans s nadopatopHbix padoT. 10 kiace / TlapdenteeBa H.A. — Mocksa
: [TpocBemenne, 2023

CoopHuk 3amau no usuke 10-11 xnacewl. ba3oselii yposens / [TappentseBa H.A. . —
Mocksa : ITpocsemenne, 2023

dwusmnka: caMOCTOATEIbHBIE U KOHTpOJIbHBIE paboTel. 11 kmacc / Eprotkun E.C.,
Eprotkuna C.I'.. — Mocksa : [Ipocsemenne, 2023

dwusuka: Terpanp ams madoparopasix pador. 11 kmace / IMapdentreBa H.A. — Mocksa
: [TpocBemenne, 2023
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