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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usnuke 06a30BOr0 YpPOBHS Ha YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3padOTaHa Ha OCHOBE MOJIOKEHUN M TPeOOBAHHUU K pe3ysbTaTam
OCBOCHHSI OCHOBHOHM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttaxxke ¢ yu€roMm (enepanbHOil pabouell HporpaMmbl BOCIUTAHUS U
KOHIENIMK TpernojaBaHusi yuyeOoHoro mpeamera «@Pusuka» B 00pa3oBaTeIbHBIX
Opra”Hu3ausIX Poccniickon denepanuu, peaU3yIOUX OCHOBHBIE
o0pa3oBaTeabHbIE MPOTPAMMBI.

Copnepxkanue mporpaMMmbl MO (U3MKE HampaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOyvatonmuxcss 10-11 xkmaccoB mpu
o0yueHnun ux (usuke Ha 0a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIEITEILHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeTr TpeboBanusm PI'OC COO
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METANpPEIMETHBIM pe3yjbTaTaM
oOy4eHHs, a TaKXe€ YUYUTHIBAET HEOOXOAMMOCTh pPEeAU3alMU MEKIPEIMETHBIX
CBs3el (U3HKKM C €CTECTBEHHO-HAyYHbIMM Y4eOHbIMU TpenMmeramu. B Heit
OTIPE/IEIISAIOTCS OCHOBHBIE 1IEJTM M3yueHUs (U3MKU HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHusl, TUIAHUPYEMBIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKU: JTMUYHOCTHBIE,
MeTarnpeIMEeTHBIE, TPpeIMETHBIC (Ha 6a30BOM YPOBHE).

[Iporpamma o gpu3rKe BKIIOYAET:

* IJTAHUPYEMBbIE PE3YJIbTaThl OCBOCHHS Kypca (M3MKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE TPEAMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUS;

- cofiepkanue yaeOHoro npenaMera « Pu3nkay 1o rogam o0ydeHHUs..

®du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHAX MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOTOo MpeIMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA] B CHCTEMY
3HaHUI 00 okpyskarorieM Mupe. [IIKoIbHBIN Kypc GU3UKHA — CHCTEMOOOPa3yOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NUYECKHUE 3aKOHBI
JieKaT B OCHOBE IMPOIECCOB U SBJICHUN, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3udyeckorr reorpadueir u actpoHomueil. Mcmonb3oBaHME W aKTHBHOE
npuMeHeHne (QU3MYeCKUX 3HAHMM  OMNpEAeNsIeT XapakTep MW Pa3BUTHE
pPa3HOOOpa3HbIX TEXHOJOTMH B cdepe DHEPreTUKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCa, TMOJIy4YeHHUs] HOBBIX MaTE€pHalOB C 3aJlaHHBIMU CBOMCTBAMHU M APYTHX.
N3yuenne  (u3uku  BHOCHUT  OCHOBHOW  BKJIag B (opmupoBaHHe
€CTECTBEHHOHAYUYHON KapTHUHBI MUpa 0O0ydwarolmuxcsi, B (popMupoBaHuE yMEHUMI
OPUMEHSATh HAYYHBIM METOJ TMO3HAHUA TPU BBIIOJIHEHUM HWMH Yy4eOHBIX
HWCCJIeOBaHU.



B ocHOBy Kkypca ¢u3uku ISl YPOBHS CpEIHEro oOImero ooOpa3oBaHUs
MOJIOKEH PpsI WAEH, KOTOPhIE MOYKHO pacCMAaTpuBaTh KaK MPUHLUIBI €ro
ITOCTPOCHHUS.

Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kype SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COACPKHUT MaTepHual U3 BCEX pa3leioB (PM3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOMN (DU3UKHU.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3UKH
o0beqUHEH BOKpPYr ¢u3Mueckux Teopuil. Benymmm B Kypce sBIsieTcs
(dbopMupoBaHUE MPENCTaBICHUM O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEIIECTBE U
T0JIE.

Hoes eymanumapuzayuu. EE peanmuzanus mpenrnonaraeT HCHOJIb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKOW HAyKH, OCMBICICHUE CBSI3U Pa3BUTHUS
¢u3ukn Cc pa3BUTHEM O0OIIECTBAa, a TaKkKe€ C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U DKOJIOTMUYECKUMU MPOOJIeMaMH.

Hoess  npuxnaownoti  nanpasnennocmu. Kypc ¢usuku — mpesmnonaraer
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHUYECKHUX M TEXHOJIOTUYECKUX MPUII0KECHUI
M3yYECHHBIX TEOPHUI U 3aKOHOB.

Hoes »sxonocuzayuu peamusyeTcs TOCPEIACTBOM BBEJICHUS SJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM MpobOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKU W TEXHOJIOTHH, a Takke OOCYyXKIeHUS
po0JIeM paloOHAIBFHOTO MPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€30M1acHOCTH.

CTepXKHEBBIMHU JJIEMEHTaMHU Kypca (PH3WKH Ha ypOBHE CpPEIHEro OOIIETro
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu ((hopmMupoBaHHE TPEACTABICHUNA O
CTPYKTYpe MOCTpOCHUS (U3HUECKOU TEOPHH, PoJid (PyHIaMEHTATBHBIX 3aKOHOB U
MPUHITMTIOB B COBPEMEHHBIX  TPEJACTABICHUAX O TMPUPOJE, TpaHHUIAX
MPUMEHUMOCTH TEOPUH, JUISI OINHUCAHUS CCTCCTBEHHO-HAYYHBIX SIBICHHH W
IIPOIIECCOB).

CHCTeMHO-JCATENPHOCTHBIN TIOXO0 B Kypce (PH3WMKHM peamu3yeTcs MPexKIe
BCEro 3a CYET OpraHU3alMH DKCIICPUMEHTATBHOU JEATEIBHOCTH OO0YJaronIuXcs.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKM — OTO MCIOJB30BAHUE CHUCTEMBI
(pPOHTATBHBIX KPATKOBPEMEHHBIX JKCICPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpBIE B Iporpamme no (usuke oObeIMHEHBI B OOIIMA CIHCOK YYCHUYECKHUX
MpaKkTUYECKUX paboT. BrimeneHune B ykazaHHOM TEpedHe J1abopaTOpHBIX PadoT,
MPOBOJMMBIX  JUISI KOHTPOJII M OIEHKH, OCYIIECTBISETCS YYaCTHUKAMH
0o0pa3oBaTeNbHOTO Tpollecca HCXOAs M3 OCOOCHHOCTEH IUIAHMPOBAaHUA U
ocHamieHust kabuHera Qusuku. Ilpu »>TOM obOecrieuMBaeTCsi  OBJAJIEHUE
0oOyJaronmmMMucs yMEHUSMUA TPOBOJIUTH KOCBEHHBIE H3MEPEHUS, HWCCIIECIOBAHUS



3aBHCHUMOCTEHl (U3NYECKUX BEJIWYMH M TOCTAHOBKY OIBITOB IO IPOBEPKE
IPEJI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAEISETCS PELIEHUIO paCUETHBIX U KAUECTBEHHBIX 3a/1a4.
[Tpu 3TOM AJ1 pacuETHBIX 3a]1a4 NPUOPUTETOM SIBJIIOTCS 337auu C SBHO 33JIaHHOM
¢usznyecKkoil MOZENbI0, TMO3BOJIAIONIMNE NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOrO pasjiena Kypca, TaK U HHTErpUpPYs 3HAHUSA U3
pa3HbIX pa3nenoB. [lJig KaueCTBEHHBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3a/laHusl Ha
OOBSICHEHHE MpPOTEKaHUs (U3NYECKUX SIBJICHUN M MPOLECCOB B OKPYKAIOLIEH
KU3HU, TpeOyrome  BbIOOpa  (U3MUECKOW  MOJend AN CHUTyallH
MIPaKTUKOOPUEHTHUPOBAHHOI'O XapaKTepa.

B cootBercTBuu ¢ TpedboBanusimu @I'OC COO k MaTepHaAIbBHOTEXHUYECKOMY
o0OecneyeHn0 y4yeOHOro mpouecca 0a30Bblii ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero oéimero oOpa3oBaHMs JODKEH HM3ydaTbCs B YCIOBUSX IPEIMETHOTO
KaOuHeTa (PU3MKU WIM B YCJIOBHSIX HHTETPUPOBAHHOIO KaOMHETa MPEIMETOB
€CTEeCTBEHHO-HAYy4YHOro 1UKJIa. B kabuHere (PU3UMKHU JTOJHKHO OBITH HEOOXOJHUMOE
naboparopHoe OOOpyJOBaHUE MJIsi BBIINOJHEHHUS YKa3aHHBIX B IpOrpaMMe IO
(pU3HKEe YUEHUYECKUX TPAKTUYECKUX pA0OT U IEMOHCTPALIMIOHHOE 000PYI0BaHUE.

JleMoHCTpallMOHHOE  00Opy/oBaHuE (QOPMHUPYETCSI B COOTBETCTBUH C
MPUHIUIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M  OOECIEYMBAET MOCTAHOBKY
INEPEeUYUCIIEHHbIX B HporpaMMe 1Mo (U3HMKE KIIIOYEBbIX JEMOHCTpalUil s
UCCJIEIOBAHMSI  M3Y4YaeMbIX  SIBJIGHHA M  IPOLECCOB, OMIIUPUYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe o0O0OpyIOBaHUE MJI YYCHUYECKHX MPAKTUYECKUX padoT
(dopMupyercss B BHE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIeunBaeTcs B pacyére
OJIHOTO KOMILJIEKTa Ha JABYX oOOyvarommxcs. TeMaThyecKue KOMILIEKThI
nabopatopHOro 00OpYyAOBaHUS JOJDKHBI OBITh TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTOpuil.

OCHOBHBIMHM LIEJIAMH U3y4YEHUs] PUZUKHU B 001IEM 00pa30BaHUU SBIISIOTCS:

- popMupoBaHMe UHTEpEcCa M CTPEMJICHUS OOYYaloIIUXCAd K HAyYHOMY
U3YUYEHUIO TPUPOAbI, Pa3BUTUE HMX HWHTEUIEKTYAJbHBIX W TBOPYECKHUX
CIIOCOOHOCTEI;

* pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HAHUA U (POPMUPOBAHUE
HCCJIE0BATENBCKOTO OTHOIIEHHS K OKPYIKAIOIINUM SIBICHUSIM;

« (popMupOBaHME HAYYHOTO MHPOBO33PEHUS KaK pPe3ysibTaTa U3y4YeHHUs OCHOB
CTPOEHMS MaTepUH U (PyHAAMEHTAIbHBIX 3aKOHOB (DU3UKHY;

- hopmupoBaHre yMEHUH OOBSACHATH SBICHUS C  HUCIHOJIB30BAaHUEM
(¢u3znyecKuX 3HAHUI U HAYYHBIX T0KA3aTEIbCTB;



- opMupoBaHuEe TPEACTABICHUA O PO (PUBMKH I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTUH.

JlocTikeHne ATUX Iiesied 00ecreYrBaeTCsl PEIICeHUEeM CIEAYIOMNX 3a/1a4d B

npoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:

* MPpUOOpETEHNE CUCTEMBI 3HAHUHN 00 00X (HU3UIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKY, MOJIEKYJSIpHYIO  (PU3HUKY,
AIEKTPOINHAMUKY, KBAHTOBYIO (DM3HKY M SJIEMEHTHI aCTPOPU3UKHY;

- popMupoBaHe yMEHUH TNPUMEHSTh TEOPETUYECKHE 3HAHUS  JIS
oOBbsiCHEHHMsSI (U3NUYECKUX SBJICHHM B TPHPOAC € I TMPUHATHS
MPAKTUYECKUX PEIICHUIN B MOBCEIHEBHOW KU3HU;

« OCBOGHHE CITIOCOOOB PEIICHMS PA3IMYHBIX 337a4 C SIBHO 3aJJaHHOM
dbu3uYecKo MOJENbI0, 3a7ay, MOJAPa3yMEBAIOIIUX CaMOCTOSTEILHOE
co3nanue GuU3NUeCcKo MOJIENH, aJIEKBAaTHON YCIIOBUSIM 3a]1a4H;

* IOHUMaHUe (PU3NYECKUX OCHOB U TMPHUHIUIOB JACHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHUSA HAa OKPYKAIOUIYIO
cpeny;

* OBJIaJICHHE METOJJaMU CaMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TPOBEICHUS
Gu3HUeCKX JKCIIEPUMEHTOB, aHalW3a W MHTEpIpeTanuu HH(OopMaIuu,
ONpEICNICHHS JOCTOBEPHOCTH MOJYYEHHOTO PE3YIIbTATA;

* CO3/IaHUE YCJIOBUU Ui Pa3BUTHUSI YMEHUH IPOECKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusydenne ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kimacce — 68 vacoB (2 yaca B HENETIO), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIIO).

[Ipennaraemeiii B mporpamme 1o (U3UKE TMEpPEeUueHb JAaOOPaTOPHBIX U
MPaKTUYECKUX PaboOT SBISETCS PEKOMEHIOBAHHBIM, YYHMTENb JI€JIaeT BBIOOD
MPOBECHHS J1abOpPaTOPHBIX pabOT ¥ OMBITOB € YYETOM WHAMBUIYATBHBIX

0COOCHHOCTEH 00yJarouxcs.
COJEP)KAHUE OBYUEHUSA

10 KITIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOI'0 IO3HAHUA

®dusuka — Hayka o npupojae. Hayunbie MeTo bl MO3HAHUS OKPYKAIOIIETO
Mmupa. Ponb skcriepuMenTa u TEOpUH B MPOLIECCe TO3HAHUS TPUPOIBI.
DKCIEpUMEHT B (PU3HUKE.



MonenupoBanue ¢Gu3nYecKuX SBICHUN U mporeccoB. HaydHble rumoressl.
duznyeckre 3aKOHbI U TEOPUH. [ paHUIBI TPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IprHIMI COOTBETCTBUS.

Ponp u mecro ¢u3uku B (HOpMHUPOBAaHMM COBPEMEHHOM HAyYHON KapTHUHBI
MUpa, B IPAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanmoroBele ¥ LUPPOBBIE H3MEPUTEIBHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. Tpaekrtopusi.

[lepemerienne, CKOpOCTh (CpeaHsAs] CKOPOCTh, MTHOBEHHAasi CKOPOCThb) U
YCKOPEHUE MAaTEepUaIbHOW TOYKH, MX NPOEKIHWH HA OCH CHUCTEMBI KOOPAMHAT.
CioxxeHue nepemMeneHnil U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsIMOJIMHENHOE ABMXKeHue. [ 'paduku
3aBUCHUMOCTH KOOpAWHAT, CKOPOCTU, YCKOPEHHUs, MyTU U
MepeMEIICHUS] MaTepUAIbHOW TOYKU OT BPEMEHH.

CBobogHOE nazeHre. Y CKOpeHHe CBOOOIHOTO MaICHUSI.

KpuBonuHeinHoe  aBwkeHue. J[BMKEHHME  MATEpUAIbHOW  TOYKM 10
OKPY>KHOCTH C IOCTOSSHHOU TT0 MOYJII0O CKOPOCTBIO. YTJI0Basi CKOPOCTh, TMHEUHAS
ckopoctb. [lepuon n wactora obparnienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckre YyCTpONCTBA W TNPAKTUUECKOE TMPUMEHEHHUE: CIUJIOMETP,
JBIKEHUE CHAPSIOB, IIEMTHBIC U PEMEHHBIE TIepeauH.

Jlemoncmpayuu

Mopenb cuctembl OTCUETA, WLIIOCTPALUs KUHEMATHUYECKUX XapaKTEPUCTHUK
TBYOKCHUS.

[IpeoOpa3zoBanne IBUKEHUHN C UCTIOIH30BAHUEM MTPOCTHIX MEXAaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

Habmionenue ABMKEHHUS Tena, OpOIIEHHOTO MOJ YIJOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.

Hamnpasnenue CKOpOCTH IPU ABUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3ydeHne HEPAaBHOMEPHOTO ABUKECHHS C LIEJIbKO OMNPEIEIICHUS] MTHOBEHHOM
CKOPOCTH.



HccnenoBanre COOTHOMIEHUSI MEXY ITyTAMU, TPOMJCHHBIMU TEJIOM 32
MOCJIEIOBATEIbHBIE PABHBIE TPOMEKYTKHA BPEMEHHU TPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenne NBUKEHNUS [IapUKa B BI3KOU KUIKOCTH.

N3yuenune nBUKEHUS Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCcTH  [anmunes. llepBwii  3akoH  HproToHa.
NuepuuanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuil. Bropoit 3akoH HproToHa
IUIs. MaTepUaabHOM Touku. Tpernil 3akoH HproTOHA 1151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro tsaroreHus. Cuna Tsxkectu. llepBag kocMmuyeckas
CKOpOCTBb.

Cwuia ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunbl TpeHus (1mokosi, ckoyibkenus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJIBXKEHUS U cuia TpeHus nokosi. Koadduuuent tpeHus.
Cuita conpOTUBIICHUS IPH IBUKEHUU TEJA B AKUJKOCTH HUIIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE ABMKEHUE a0COMIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENIIBHO OCH BpameHusa. [liedo cuibl. YcioBus
paBHOBECUS TBEPAOTO TEJIA.

TexHn4eckre YCTpOWCTBA W MPAKTUYECKOE NPUMEHEHUE: TMOIIINUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue uHepuuu.

CpaBHeHHME MacC B3aUMOJICMCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AeOpMallui.

HegsecomocTts. Bec Tena npu yCKOpEHHOM MTOABEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSL.

VY ciioBust paBHOBECHS TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAKOIIUMX B NPYXUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmMariuu.

HccnenoBanre yCIOBHMI pPaBHOBECUS TBEPAOIO TeENd, HMMEIOIIETO OCh
BpAILICHUS.



Tema 3. 3akonwl coxpaneHus 6 MexaHuke

Nmiynbc MaTepuanbHOM TOYKH (Tena), CHCTEMbI MaTEpUATIbHBIX TOYECK.
HNMItyibC CHITBI 1 I3MEHEHHE UMITYJIbCa Tella. 3aKOH COXPAHEHHS UMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PabGora cuipl. MOIIIHOCTE CHJIBI.

Kunernyeckass sHepruss MarepuagbHOM TOukH. Teopema 00 W3MEHEHUU
KUHETUYECKOU IHEPTUU.

[ToTeHunanbHas DHEPrUsl. [ToTeHunanbHas SHEPrus yIpyro
nedpopMupoBaHHON  mpyxuHbl. lloTeHnmanbHas dSHeprus Tena  BOMM3H
OBEPXHOCTH 3€MJIN.

[loreHnuanbHple ¥ HENOTCHUUAJIBHBIE  CHUIJIBIL. CBs3b  paboOTHI
HETIOTCHIMAIBHBIX CHJI C U3MEHEHHEM MEXAaHWYECKOU SHEPTUN CUCTEMBI TEIL.
3aKOH COXpaHEHUSI MEXaHUUECKON YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckre yCTpOMCTBA W IPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
MPYXKWHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq NOTEeHUUATBLHON SHEPTrUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

N3yyeHnue aOCOJIOTHO HEYNPYroro yaapa ¢ MOMOIIbI ABYX OJMHAKOBBIX
HUTSIHBIX MasITHUKOB.

HccnenoBanue cBA3M pabOTHl CUJIBI C U3MEHEHHEM MEXaHMUYECKON SHEpruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOIO XKI'yTa.

Paznen 3. MogekyasipHast pu3nka 1 TEePMOJAMHAMHUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOW TEOPUM U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. [ubdysus. Xapakrep ABWKCHHUS W
B3aUMOJICCTBUS YaCTUI[ BellecTBa. MOJENU CTPOCHUs Ta30B, KUIKOCTEW U
TBEPJIBIX TE U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE TUX Mojeeil. Macca u
pa3Mepbl MoJiekyl. KonnuectBo BemiectBa. [TocTositHHas ABoranapo.

TermnoBoe paBHOBecue. Temneparypa u €€ usmepenue. lllkana temmneparyp
[lenbcus.

Moaenb HUeajJbHOI0 rasa. OcHoBHOE YpaBHECHHUE
MOJICKYJISIPHOKMHETHUYECKON TEOPUM HACAIBHOTO Ta3a. AOCONIOTHAS TeMmIepaTypa



KaK Mepa CpeJHEW KHHETUYECKOM DHEPrMU TEIUIOBOTO JBHKEHHS YacCTHUI] rasa.
[llxana Ttemnepatyp KenbBuHa. ['a3oBble 3akoHbl. YpaBHeHHEe MeHnaeneeBa—
Knaneitpona. 3akon [anpToHa. M30mponeccsl B UacanbHOM ra3e C IMOCTOSHHBIM
KOJIMYECTBOM BelmiecTBa. [ 'paduueckoe npeacTaBieHUE U30IMPOIIECCOB: U30TEpMa,
u30Xxopa, u30oapa.

TexHn4eckrue yCTPOMCTBA M MOPAKTUYECKOE NPUMEHEHUE. TEPMOMETD,
OGapomeTtp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIINUE JIUCKPETHOE CTPOCHHME BellecTBa, ¢GoTorpaduun
MOJIEKYJI OPTaHHYECKUX COCTUHEHUM.

OnbIThl 110 MU PY3UN KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKECHUS.

Mogens onbita llTepHa.

OnbITHI, JTIOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO
B3aUMOJCHCTBHS.

Mogens, HILTIOCTPUPYIOIIask IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/Ia.

OnbIThl, WUIIOCTPUPYIOIIME YPABHEHHE COCTOSHUS HACAIBHOIO Trasa,
M30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

Onpenenenue Macchl BO3QyXa B KJIACCHOM KOMHATE€ Ha OCHOBE M3MEPEHUN
00BEMa KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXIY NTapaMeTpaMU COCTOSIHHS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmoauHamMuueckass cucrema. BHYTpeHHssI dHEprus TEPMOAMHAMHYECKON
CUCTEMBI U CIOCOObI €€ u3MeHeHusl. KonnmdecTBo TerioThl U paboTa. BHyTpeHHSss
SHEPrusi  OJHOATOMHOTO  HJEAIbHOro  Tra3a.  Buael  Termsonepenayu:
TEIUIONPOBOIHOCTDh, KOHBEKIMS, U3Iy4YeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonunuecTBo TemnoTsl npu Tenionepeaaye.

[lonatue 00 amguabaTHOM mpouecce. [lepBblii 3akOH TEPMOIMHAMUKH.
[IpumeneHnre mepBOTO 3aKOHA TEPMOJUHAMHKHU K H3omporieccam. ['padudeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh MpoiieccoB B MPUpPO/IE.

TemnoBble  MammHbl.  [IpuHIUNBI ~ AEWCTBUS  TEIUIOBBIX  MAIIMH.
[IpeoOpazoBanusi sHEepruM B TEIUIOBBIX MamuHax. Koaddumment mnonesnoro
nevictBus TtemwtoBo mamwmHbl. [{ukn KapHo m ero kosddummeHT moie3Horo
JEUCTBUSA. DKOJIOTHYECKHUE MPOOJIEMBI TETUIODHEPTETHUKH.



TexHuyeckue yCTpOWCTBA M NPAKTUUECKOE NPUMEHEHHE: JBUTrATENb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHAUIIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPTUM Tejla MPU COBEPIICHUH PAOOTHI: BHUIET
npoOku u3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JATYHHOU TPYOKe MyTEM TpeHUS (BUACOIAEMOHCTPAIIHS).

N3meHeHune BHYyTpEeHHEH sHEepruu (TeMIiepaTyphl) Tela Ipu Terionepeaaye.

OnpiT TO anmabaTHOMYy pACIHIUPEHUIO BO3AyXa (OMBIT C BO3IYIIHBIM
OTHUBOM).

Mopnenu napoBoil TypOUHBI, TBUTATENSI BHYTPEHHETO CrOpaHusi, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

N3MmepeHne yaenbHON TEIMI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuwyecmea. @azoevie nepexoonl

[TapooOpazoBanue U KoHjaeHcalus. Vcnapenue u kurnenue. AOCOMOTHas U
OTHOCHUTENIbHASL BJIAXHOCTh Bo3Ayxa. HaceimeHHbl mnap. YaenbHas TeruioTa
napooOpaszoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KATICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrammuueckue u aMopHbie Tea. AHU30TPOIUS CBONCTB
kpuctaioB. JXunkue kpucrtamisl. CoBpeMeHHbIe Marepuanbl. [lmaBineHue u
KpucTayui3anus. Y aeibHas TerioTa miasieHus. Cyonumarus.

YpaBHeHuUE TEMI0BOTO OaaHca.

TexHuyeckue yCTpoOHCTBA MU MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU MOJYYCHUSI COBPEMEHHBIX MaTepualioB, B
TOM YHMCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenue npu nmoHW>KEHHOM JIaBJICHUH.

Crioco0bl U3MEPEHUS BIAXKHOCTH.

HabGnronenune HarpeBaHus U MIaBJIeHUS KPUCTAUIMUECKOTO BEIEeCTBA.

JleMOoHCTpanus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. DaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DNeKTpu3alusl Tell. OJEKTpuueckuid 3apsa. JlBa Buga d3IEKTPUYECKUX
3apsiioB. [IpOBOMHMKU, IUAJEKTPUKHA U TOJYIPOBOJHHMKU. 3aKOH COXpaHEHHUs
AJIEKTPUUYECKOTO 3apsiia.



BsaumopaeiictBue 3aps10B. 3akoH KyioHa. To4euHbIi 31€KTPUUECKUI 3apsil.
Onektpuyeckoe mone. Hanpsk€HHOCTh  anekTpudeckoro moiis.  [IpunHimn
CYNEPIIO3UIMH IEKTPUYECKUX NOJICH. JIMHMKM HanpspKEHHOCTH BIIEKTPUYECKOIO
TTOJISL.

PaGora cumm  snekrpoctatmueckoro  moissa.  [lorenmuman.  PasHocThb
MOTeHUHAIOB. [IpOBOMHHUKM W JUANEKTPUKUA B  DJIEKTPOCTATUYECKOM IIOJIE.
JlusnexTpryeckast MpOHULAEMOCTb.

OnexkrpoémkocTs. KoHzeHcaTop. DIeKTPOEMKOCTh IIJIOCKOTO KOHJIEHCATOPA.
OHeprus 3apsHKEHHOTO KOHJIEHCATOpa.

TexHuyeckrue yCTpOMCTBA M NPAKTHYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AJIEKTPOMETpP, 3JEKTPOCTATHUUECKasl 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN aNnapar, CTpyHUHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AJIEKTPOMETPA.

B3auMoaeiicTBUE HA3JIEKTPU30BaHHBIX TEIL.

DNEKTPUYECKOE MOJIE 3aPSKEHHBIX TEN.

[IpoBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3AIIUTA.

JIMPNEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOIIAau
IUTACTHH, PACCTOSIHUS MEXIY HUMHU U AUDJIEKTPUYECKON TPOHULIAEMOCTH.

DHEpPrus 3apsHKEHHOTO0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHne 3neKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUUECKUM TOK. Y CIIOBUS CYILIECTBOBAHUSA JICKTPUUECKOTO TOKA.
Hcrounukm Toka. Cuna Toka. IIoCTOSHHBIN TOK.

Hanpspxenue. 3akon OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBIICHUE. YJIEJIbHOE COMPOTUBJICHUE BEIIECTBA.
ITocnenoBarenpHOE, MapalIeIbHOE, CMEIIAHHOE COEIMHEHNE ITPOBOIHUKOB.

PabGora oanexkTpuueckoro Toka. 3akoH JDxoyns—JleHua. MouHOCTb
ANEKTPUYECKOrO TOKA.

DONEeKTPOABMXKYLIAsl CUia M BHYTPEHHEE CONPOTHUBIICHHE HCTOYHMKA TOKA.
3akoH Oma [1J1s OJTHOM (3aMKHYTOM) 2JIeKTprudeckoi nenu. KopoTkoe 3aMbIKaHuE.

DNEeKTpOHHAsT  NPOBOJUMOCTh  TBEPABIX  METAJIOB.  3aBHCHMOCTH
COMPOTHUBJICHUSI METANIOB OT Temneparypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUYECKUd TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.



[ToynmpOBOJHUKH. CobcTBeHHas U pUMeCHas MPOBOIUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—n-niepexojia. [loynpoBoHUKOBBIE TPUOOPHI.

DONeKTpuYeckuid TOK B  pPacTBOpax M  paciulaBaX  AJIEKTPOJHUTOB.
DNEeKTPOIIUTHYECKAS TUCCOMALUS. DIEKTPOIIN3.

DJIeKTpUYECKH TOK B raszax. CamMOCTOSITENbHBII W HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHE: aMIIEpMETP,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, DJEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEBHBIE TPUOOPHI, TEPMOMETP CONPOTHUBIICHUS, BAKYYMHBIN JTHUO],
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOITYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

M3mepenne CUilbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTDh COIPOTHBIICHHSI LIMJIMHAPUYECKUX ITPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IA MOTIEPEYHOIO CEUYCHHS M MaTepuaa.

CMemaHHOe COeTMHEHNE ITPOBOTHUKOB.

[Ipsmoe wW3MepeHHe DSIIEKTPOABHXKYIIEW cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBHUCUMOCTb CONIPOTHUBIIEHUS METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoii pa3psil ¥ MPOBOJAUMOCTD BO3/1yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopnsie pabomwl 3yduenue

CMEIIAHHOTO COETMHEHUS PEUCTOPOB.

M3mepeHne 3JIEKTPOABMKYILIEH CHIIBI MCTOYHHMKA TOKA M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca gusuku 6a30Boro ypoBHs B 10 kiacce OCyHIECTBISETCS C
y4€TOM COAEpKaTEIbHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMH MaTE€MaTUKH,
OMoNoTHH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nowsimusi, CBA3aHHBIE C M3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJIEHUE, Hay4yHbIH (pakT, rumotesa, (u3nyeckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIEPUMEHT, MOJEIIMPOBAHNE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: penieHHe CHCTEMbl YpaBHEHMH, JIMHEHHas (QyHKUus,
napaboina, runepbosna, uX rpaQuKyd U CBOWCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX NPOEKIHUH HA OCA KOOPAUHAT, CJI0KEHUE BEKTOPOB.



buonoeus: mexannmdeckoe ABUKEHUE B KUBOW mpupone, nuddysus, ocMmoc,
TEIJIO00OMEH JKUBBIX OPTaHU3MOB (BUIBI TEIUIONEPEAAUr, TEIIOBOS PABHOBECHE),
ANEKTPUUYECKUE SBJICHUS B JKUBOW MPUPOJE.

Xumus: AUCKPCTHOC CTPOCHUC BCIICCTBA, CTPOCHHUEC aTOMOB N MOJICKYJI, MOJIb
BCIICCTBA, MOJIApHAsA MaAcCCa, TCILJIOBBLIC CBOMCTBA TBépI[BIX TCII, }KI/II[KOCTEEﬁ 151
ra3oB, 9JICKTPHUYCCKHC CBOMCTBA MCTAJIJIOB, JJICKTPOJIIMTHUYCCKAA JUCCOLMAIINA,
rajJbBaHHKaA.

I'eoepaghus: BIaXXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE ABMXKEHUH C HCIIOJIb30BAHUEM MEXAHU3MOB,
y4€T TpPEHUS B TEXHUKE, MOAIIUIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPaHEHUsd
UMITyJIbCca B TEXHUKE (pakeTa, BOAOMET M JApPYTrHE), JABUTaTelb BHYTPEHHEIrO
cropanusi, naposasi TypOrHa, OBITOBOW XOJIOAWIBHUK, KOHIULIMOHED, TEXHOJIOTUH
IIOJIyYEHUs] COBPEMEHHBIX MATEPUAIOB, B TOM YHUCJIE HAHOMATEpPHAIOB, H
HAaHOTEXHOJOTHH, 3JIEKTPOCTATHUECKasl 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, JJIEKTPOHArPEBATEIIbHBIC pUOOPBHI,
AJIEKTPOOCBETUTENbHBIE TPUOOPHI, TAJIbBAHUKA.

11 KUIACC

Paznen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. I1eKmpomMazHUmMHAA UHOYKYUA

[ToctostHHBIE ~ MarHuThl.  B3anMoaelcTBUME  MOCTOSIHHBIX ~ MAarHUTOB.
MaruutHoe mnone. Bektop MarHuTHOW uWHAYyKOUU. I[IpuHnun cynepno3nnmu
MAarHATHBIX NOJIed. JIMHMM MarHuTHOM MHAYKIMHU. KapTuHa JMHMI MarHUTHOM
WHIYKIHAH TOJISI TOCTOSIHHBIX MarHUTOB.

MarnutHoe T10JIE TPOBOJHMKA C TOKOM. KapTwHa JMHWW WHIYKIUU
MAarHuTHOTO TOJIS JJIMHHOTO MPSMOr0 MPOBOJHMKA M 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJHMKA, KATyIIKHA ¢ TOKOM. OnbIT Jpcrena. BzanmoneicTBre NpoOBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HallpaBJICHUE.

Cuna Jlopenua, €€ MOy/Ib U HalpaByieHue. JIBUKEHUE 3apsSyKEHHON YaCTUIIbI
B OJHOPOJHOM MarHuTHOM Iojie. Pabora cunsl JlopeHia.

SIBieHue DNIEKTpOMAarHUTHOW MHAYKUMHU. IIOTOK BekTOopa MAarHuUTHOU
MHIYKIUU. OJEKTPOJABUKYIAS CUJA HWHIYKIUU. 3aKOH SJIEKTPOMArHUTHOM
nHayknuu Papanest.

BuxpeBoe nanekTpuyeckoe Imose. OJEKTPOIBHXKYILAs CUJla HHAYKUUUA B
IIPOBOAHUKE, IBUXKYILEMCS TOCTYNATENBHO B OJHOPOAHOM MAarHUTHOM IIOJIE.

ITpaBuno Jlenua.



NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJBHXKYILas CHUJIa
CaMOUHTYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyeckue yCTpOWCTBA W MPAKTHYECKOE IPUMEHEHHUE: ITOCTOSHHBIE
MAarHuThl, SJIEKTPOMATHUTHI, SJIECKTPOJBUIaTElIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUIl, UHIYKIIMOHHAS TICYb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIMYA MarHUTHOTO MOJIA.

B3anmoeiicTBrE JBYX IPOBOJITHUKOB C TOKOM.

Cunia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBNeHME PIIEKTPOMArHUTHON MHAYKIIUU.

[IpaBuo Jlenua.

3aBUCUMOCTh JICKTPOABUKYIICH CHJIbI MHIYKIIMU OT CKOPOCTH U3MEHEHUS
MarHUuTHOTO MOTOKA.

SIBneHre cCaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabomul 3yuenue

MAarHUTHOTO MOJI KaTYIIKU C TOKOM.

UccnenoBanre JEWCTBUS TOCTOSIHHOTO MarHMTa Ha pPaMKy C TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMArHUTHOW UHIYKITUU.

Pasznea 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOIHBIE  MEXaHUYECKHE  KOJIEOAHUS.
IMapmonuueckue kosiebanus. Ilepuon, yacrora, ammauTyaa u ¢aza KoseOaHU.
[IpyxuHHBIN MaATHUK. MaTeMaTUYECKUN MasTHUK. YPAaBHEHUE TapMOHUYECKUX
kosnebanuii. [IpeBparienue s3Heprun Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOAHBIE SJEKTPOMATHUTHBIE KOJICOAHHS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTHUS MEXAy MEXaHWYECKUMHU U
ANEKTPOMATHUTHBIMU KoJieOanusmMu. Dopmyna Tomcona. 3ak0H COXpaHECHUS
SHEPIruU B UJICAIbBHOM K0JIeOAaTeIbHOM KOHTYPE.

[IpencraBienne o 3aryxaromux KoyieOaHusX. BbIHYKIECHHbIE MEXaHUUECKUE
konebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.



[lepemennpiii  TOK. CHHyCOMIANbHBII NEPEMEHHBIA TOK. MONIHOCTH
MIEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE U JCHCTBYIOIIEE 3HAYEHHE CHJIbl TOKa W
HaIpsKEHUS.

Tpancpopmarop. [IponsBoacTBo, nepenaya u MoTpedICHUE AIEKTPUUECKON
SHEPrur. DKOJIOTHUECKUE PUCKU NPHU MPOU3BOACTBE AeKTposHeprun. Kynbrypa
UCIIOJIb30BaHUs JIEKTPOIHEPTUH B ITIOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapamMeTpoB KoOJI€OATEIbHON CHCTEMBI (MPY>KUHHBIA WIIH
MaTEMaTUYECKUNA MASITHUK).

Hab6mronenue 3aTyxaromux KojaeOaHui.

HccnenoBanrie CBOMCTB BBIHY X ACHHBIX KOJIEOaHUM.

Halmronenue pezoHanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUSI OT BPEMEHU) NS
AJIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3oHaHC mnpu MOCIENOBATEIBHOM COEIMHEHUM PE3UCTOpA, KATyLIKH
MHJIYKTUBHOCTH U KOHAEHCATOopa.

Mopnens TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabonul

WccnenoBanre 3aBUCMMOCTH NEPHOJA MaJIbIX KOJIEOAHUW rpy3a Ha HUTH OT
JUTMHBI HUTU ¥ MaccChl Ipy3a.

HccnenoBaHre IMEPEMEHHOIO TOKAa B LENM M3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHJICHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNHbBIE 60JIHbL

Mexannueckue BOJHBI, yciaoBusi pacnpoctpaneHusi. Ilepuoa. CkopocThb
pacnpocTpaHeHus U JAJIMHA BOJIHBIL. [lonepeunblie 1 MpoAOIbHBIE BOJIHBI.
NuTtepdepentus u qudpaxims MEXaHUIECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DONEKTPOMArHUTHBIE BOJIHBI. Y CIIOBHSI U3JTyYEHHS JIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentauust BektopoB E, B, V B snekrpomaruutHoi BosiHe. CBOWCTBa
ANIEKTPOMATHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIICHHE, MOJIApu3alus, Tudpakius,
unTepdepenimsa. CKOpOCTh 3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana >J1eKTpPOMarHUTHBIX BOJH. [[puMeHeHre 3IeKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBS3H U TeNeBUAEHUS. Paguonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.



TexHUYeCKUue YCTPOMCTBA M NPAKTUYECKOE IMPUMEHEHUE: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJbTPa3ByKOBas JMArHOCTHMKAa B TEXHUKE W MEIULMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-meus.

Jlemoncmpayuu

OObpazoBaHue 1 pacIpOCTpaHEHUE MONEPEYHBIX U MPOOIBHBIX BOJIH.

KoneGmromeecs Ten0 Kak HCTOUYHUK 3BYKa.

HabGnronenue orpakeHus: M MpeIoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepenunu u audpakiuy MEXaHU4ECKUX BOJIH.

3BYKOBOI1 pe30HAHC.

HabmroieHue CcBS3M I'POMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYJOW H
4acTOTOM KOJeOaHUIA.

HccnenoBanne  CBOMCTB — DJIGKTPOMArHUTHBIX — BOJIH: OTPAKECHHUE,
MpeoMJIEHUE, NoJspu3anuus, Tudpakuus, UHTephepeHIus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. lIpsaMonuHelHOE pacnpoCcTpaHEHHE CBETa B
OZTHOPOJHOM cpene. JIyu cBeTa. TOUeUHBI UICTOYHUK CBETA.

OTtpaxeHnue cBera. 3aKOHbI OTpakeHHs cBeTa. IlocTpoeHne n3obOpakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIIOTHBIN MTOKa3aTelhb
npenomieHus. [lonHoe BHyTpeHHEE oTpakeHue. [IpenenbHblii yroJ mojHoro
BHYTPEHHETO OTPaKEHUSI.

Hucnepcus ceera. CnoxHblil coctaB Oenoro cseta. L{Ber.

Cobuparomiue U pacceuBaroIve  JIMH3BI. Tonkas
JIMH3A. DOKYCHOE PacCTOSIHUE U ONTUYECKas CUJIa TOHKOM JIMH3BI.
[TocTpoenune n300paskeHnit B COOMPAIOIINX U PacCEUBAIOIINX JInH3aX. DopmMyna
TOHKOM JIUH3BI. Y BEJIMUCHUE, 1aBaE€MOE JIMH3O0M.

[Ipenensl MPUMEHUMOCTH T€OMETPUYECKOU ONTUKH.

BonnoBas onrtuka. MaTepdepenius ceeta. KorepeHTHBIE HCTOYHUKH.
VYcnoBus HaOMOIEHUS! MAKCUMYMOB I MUHUMYMOB B UHTEP()EpPEHIIMOHHOM
KapTUHE OT JBYX CUH(Aa3HbIX KOr€PEHTHBIX UCTOUHHUKOB.

Hudpaxuus ceera. dudpakimonHas pemeTka. Y ciioBue HabI0ACHUS
[JIABHBIX ~ MaKCUMYyMOB Opyu TaJeHUd  MOHOXPOMAaTHYECKOro  CBETa
Ha TUPPAKIUOHHYIO PEIIETKY.

[Tonmsapu3zanus cBera.

TexHrYecKue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: OUKH, JIyIa,
¢doroanmnapat, NPOESKIIMOHHBIH anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS
OITHKA, AUPPAKIIUOHHAS PELIETKA, TTOJSIPOHI.



Llemoncmpayuu

[IpsiMosMHEIHOE pacIpOCTPAHEHHUE, OTPAKEHHUE U MTPEIIOMIICHUE CBETA.
OnTuyeckue NpudOpHI.

[TonHOE BHYyTpeHHEE OTpakeHne. Mojellb CBETOBO/IA.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Mopenu Mukpockona, TeJIeCKona.

HaGmronenune natepdepeHinm cBera.

Hab6mronenune nudpaxmuu ceera. Habmonenue

JYCIIEPCUH CBETA.

[Tomydenue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomyyenue ciekTpa ¢ MOMONIbIO AUPPAKIUOHHON PEIETKH.

Habmronenue nosisipuzanyu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3mepenue nokasaresns NpeaoMIICHHs CTEKIa.

HccnenoBanue cBONCTB N300pakeHUM B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3zges 6. OcHOBBI CIeIUAJIBLHOM TEOPUH OTHOCHTEIbHOCTH

['panuubl  NPUMEHUMOCTM  KJIACCMYECKOW  MexaHuku.  [loctymartsl
CIIEHHAIBHOW TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOYJISI CKOPOCTH CBETA
B BaKyyMe, IPUHIHUIT OTHOCUTEIbHOCTH DIHIITEHHA.

OTHOCHUTEIBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHM M COKpaILEHUE
JUTUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MacChl C JHEPTUEN U UMITYJIbCOM PEJISITUBUCTCKOM YaCTULBI. DHEPIUs
MTOKOS.

Paznen 7. KBantoBas ¢pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3HEpruu (HOTOHA C €r0 YACTOTOM. DHEPIrUs
Y UMITYJIbC POTOHA.

OtkpeiTre u uccienoBanue dhorodddexra. Onbitel A. I'. CToneToBa. 3aK0HbBI
dotorddexra. YpaBuenue DiinmTerHa 11 poToddderra. «KpacHas rpanuiia»
doToaddexra.

JlaBrienne cBera. OnbiThl I1. H. JleOenena.

XUMHUYECKOE JICVCTBHUE CBETA.

TexHudeckue yCTPONCTBA M TPAKTUYECKOE NpPHUMEHEHHUE: (DOTOAIEMEHT,
dboTomaTUMK, COTHEYHAs 6aTapes, CBETOAUO/I.



Llemoncmpayuu

®o1orh(HEeKT Ha YCTAaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdeKTa.

CeTonuon.

Conneynas Gatapes.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4acTHIIL.
[Lmanerapuas mognens aroma. Iloctymatrel bopa. M3nmyueHne u moriomeHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI SHEPruM Ha Jpyroil. Buiel
criekTpoB. CIIEKTp YPOBHEW SHEPrUU aTOMa BOJOPO/IA.

BosiHOBBIE cBoMicTBa yacTull. Bonasl e bpoiinsa. KopnyckynspHo-BOTHOBOM
JTyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOHCTBA M NPAKTUYECKOE NPHUMEHEHHE: CHEKTPaJIbHbIN
aHau3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITHIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TMHeHYaThIX CIIEKTPOB U3ITYyUCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JI0KA3bIBAIOIIUE CIOXHOCTh CTpoeHUsl sapa. OTKpbITHE
paanoaktuBHOCTH.  OmbiThl  Pesepdopma  mo  ompeneneHuto  cocrapa
paanoakTUBHOTO u3nydenus. CBoiicTBa anbda-, 6eTa-, raMMa-u3ITydeHusI.
Binsinue paagnoakTUBHOCTH HA KUBbIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA W HeWTpoHa. Hykionnas moxens simpa ['eitzenOGepra—
NBanenko. 3apsn siapa. MaccoBoe uucio sajapa. M30Tormsl.

Anbda-pacnan. DIEKTPOHHBIN 17} MTO3UTPOHHBIN Oeta-pacna.
I"'amMan3znydenue. 3aK0oH palMOaKTUBHOTO pacnajia.

DHeprus CBA3U HYKJIOHOB B sJipe. Saepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakunu. Jlenenue u CUHTE3 sIEp.

SAnepuwiii peaktop. Tepmosiaepusiii cunTe3. [IpoGiaeMbl W TMEPCIEKTHUBBI
SICPHON SHEPIETUKU. DKOJIOTMUYECKUE ACTIEKTHI SEPHON YIHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBrs. EAMHCTBO n3nUuecKoil KapTUHBI MUpA.



TexHUYecKue yCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: TO3UMETP, Kamepa
Buiibcona, simepHbiit peakTop, aToMHas 6omoa.

Jlemoncmpayuu
CUY€TYMK MOHUBUPYIOIIHUX YACTHUII.
Yuenuueckuii 9KCnepumMeHm, Jnabopamophbvie pabombi

HccnenoBanue TpeKoB YacTHIL (II0 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
Otanbl pazButus actpoHomuu. [IpuknagHoe U MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMUM.

Bun 3Bé3aHoro Heba. Co3Be3qus, sSipKUe 3BE3/bI, TUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

Comnneunas cucTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHepruu ConHila U 3BE3L.
3BE3/BI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTpPaJbHBIA KJAacC —
CBETUMOCTBY». 3BE31IbI TJIABHOM II0OCJEAOBATCIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JJIsi 3BE3] TJIABHOW IOCJIEA0BATEIBLHOCTU. BHYTpEeHHEE CTpOEHHUE
3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOKIACHUM U ABoJioiuu CoyHIA U
3BE31. DTanbl >KU3HU 3BE3 .

Mneunsiit Ilyte — nama I'anaktuka. [lonoxenume m nBumxenne ConHLa B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky m kBazapsl. UEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacimpenne Beenennoii. 3akon Xa0606ma. Pazberanue rajakTuk.
Teopus bonpmoro B3psiBa. PenMkTOBOE H3MyUYEHHE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepewménnbie npo6ieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus

HaGmronenus: HeBOOPYXEHHBIM TJ1a30M C HMCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN AJI OTPEeNICHUs MOJIOKEHUSI HEOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3us1 CEeBEPHOTO MOMYIIAPHUS U SIPKUE 3BE3BI.

Habmonenus B Teneckon Jlynsl, mnanet, Mieunoro IlyTu.

O0o0maromniee MOBTOPEHUE

Ponp ¢u3ukn ® acTpoHOMHHM B DKOHOMHYECKOHM, TEXHOJOTHYECKOM,
COLIMAJIbHOW M ATHYECKON cepax AesTeIbHOCTH YeJIOBEKa, pOJib U MECTO (U3UKH
U aCTPOHOMMHU B COBPEMEHHOW Hay4HOW KapTHHE MHUpa, poJib PU3NUECKONW TEOpUU
B (QOpMHUpOBaHUM TMpEACTAaBICHUN O (U3MUECKOM KapTUHE MHpa, MECTO
(¢u3nyecKoil KapTUHBI MHUpa B OOIIEM PSAY COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
IIPEICTABICHUN O IPUPOJIE.



MexnpeaMeTHbie CBSA3H

Nzyuenne xkypca gusuku 6a30Boro ypoBHs B 11 kiacce OCyHIECTBISIETCS C
YYETOM COAEpKATENbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOTO
MMO3HAHUS: SBIICHWE, HAy4YHBIA (aKT, TUIOTE3a, (u3nUecKas BEIWYWHA, 3aKOH,
Teopwsi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxka: pemIeHHWE CHUCTEMbl ypaBHEHUW, TPUTOHOMETPUUYECKUE
(GyHKIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPHUIECKOE
TOXJIECTBO, BEKTOPHl W MX MPOCKIMH HAa OCH KOOPJWHAT, CJIOKEHHE BEKTOPOB,
IIPOM3BOJIHBIE DJIEMEHTAPHBIX (DYHKIMH, NPH3HAKH TIOJI00MS TpPEYrOJHHUKOB,
OTIpeIeJICHHE TUIOMIAHU TIJIOCKUX (Uryp u 00BbEMa TEll.

buonocusn: snexTpuyeckue SBICHHUS B JKUBOW mMpHUpoje, KojebaTelbHbIe
JIBWKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B KMBOW MPHUPOJIE, NEHUCTBUE
paaualy Ha )KMBbIC OPraHW3MBl.

Xumus: CTpOCHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTYpa TBEPABIX
TEJl, MEXaHU3Mbl OOpa30BaHUA KPUCTAULIUYECKOM PEHIETKU, CHEKTPATbHBINA
aHaJIn3.

leoepaghus:  MarHuTHBIC TIOIOCA 3E€MIIM, 3aJ€KH MAarHUTHBIX PV,
dboTochEMKA 3eMHOM IMMOBEPXHOCTH, ITPEACKAa3aHUE 3EMIICTPSCSHUIM.

Texuonocus: NWHAM DBJIEKTPONEPENAyY, TEHEPATOPp NEPEMEHHOIO TOKAa,
3JIEKTPOJIBUTaTeNlb, WHAYKIMOHHAA I€4b, pajaap, PaauONpPUEMHUK, TEJIECBU30D,
anTteHHa, Tenedon, CBU-meuyb, MpOEKIIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA,
COJIHEYHAas Oarapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOTO Tpenmera «®Du3mka» Ha YPOBHE CPEIHETO OOIIETO
obpa3zoBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECIEUYUTH JOCTHKCHHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS yueOHOTO npeameTa « Du3ukay JOJKHbBI
OTpaXaTh TOTOBHOCTh M CHOCOOHOCTH OOYyYalOIIMXCSI PYKOBOJICTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEHW TMO3UIIMEH JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKJCHHH, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOIO OOIIECTBa, PacUIMpEeHUE >KU3HEHHOTO
OTBITA U OMBITA JEATEIBLHOCTH B MPOIECCE pealn3alii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIBHOMN JACATEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOPMUPOBAHHOCTH IPAKIAHCKOU MO3UIIUN 00YUYaIOIIErocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WI€HAa POCCUMCKOrOo OOIIECTBA; MNPUHATHE TPATUIIMOHHBIX
OOIIIEYeIOBEUECKUX  T'yMAHUCTUYECKUX W JIEMOKPATUYECKUX  IIEHHOCTEH;
TOTOBHOCTh BECTH COBMECTHYIO JICSITEILHOCTh B MHTEPECAX MPaKIAHCKOTO
o0111ecTBa, y4aCTBOBAaTh B CaMOYMpaBJIECHUU B 00pa30BaTENIbHOW OpraHu3aluu;

YMEHHE B3aMOJIENCTBOBATH C COLIMAIIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
uX (QYHKIMSAMH ¥ Ha3HAYE€HUEM; TOTOBHOCTh K TYMAaHUTApHOU U

BOJIOHTEPCKOM  JEATENIbHOCTH; 2) NATPHOTHYECKOro

BOCIIMTAHUA:

c(hOpMUPOBAHHOCTH POCCUNCKOU TPaXKIaHCKOM UJICHTUYHOCTH,
[MaTPUOTU3MA,; LICHHOCTHOE OTHOLIEHHWE K TOCYJapCTBEHHBIM CHUMBOJIAM,
JTOCTUKECHUSAM

POCCUHCKUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKH; 3) TyXOBHO-HPABCTBEHHOI'0
BOCNIUTAHUSA: CHOPMUPOBAHHOCTh HPABCTBEHHOI'O  CO3HAHMS, OATUYECKOTO
MOBEJICHUS;  CIIOCOOHOCTh OIGHWBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC
pelIeHUs], OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
Yyyuciie B JIEATENbHOCTH YYE€HOro; OCO3HAHHE JIMYHOTO BKJIaJa B IOCTPOCHUE
YCTOMYMBOTO OyayIiero; 4) 3CTeTHYECKOTr0 BOCTIMTAHMS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKIIFOUAsl 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero Gu3nyeckoil Hayke;



S) TpyaoBoro BOCHHMTAHMA: MHTEPEC K  pa3dUYHbIM  cdepam

po(hecCUOHATIBHON JEATEIBHOCTH, B TOM
YUCJIE CBA3AHHBIM C (PU3UKOIN U TEXHUKOW, YMEHHE COBEPIIATH OCO3HAHHBIN BBIOOD
Oyaymeil mnpodeccun M peaan3oBbIBATH COOCTBEHHBIE JKU3HEHHBIE IUIAHBI;
TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3MKH Ha IPOTSHKEHUH BCEH JKU3HMU; 6)

IKOJIOTMYECKOI0 BOCIIUTAHMSA:

C(OPMHUPOBAHHOCTb IKOJIOTMUECKON KyJIbTYphl, 0OCO3HAHUE TTI00aILHOTO
XapaKTepa FKOJOTUYECKUX MPOOJIEM; IJIAHUPOBAHUE U OCYLIECTBICHUE JIEUCTBUI
B OKPY’KaIOIIIEH Cpeic Ha OCHOBE
3HaHUA LeJIeM YCTOMYMBOIO pAa3BUTHUS YEJIIOBEYECTBA;  PACIIUPEHUE OIIbITa
JEATEIIBHOCTH DKOJIOTMYECKON HAIPABIEHHOCTH Ha
OCHOBE MMEIOLINXCS 3HaHUM 110 (usmke; 7)
HEHHOCTH HAYYHOI0 IO3HAHMSA:
c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHS  (PU3MYECKOW HAyKH; OCO3HAHUE LIEHHOCTH HAay4yHOU
JESTeNIbHOCTH, TOTOBHOCTh B IIpoliecce H3Y4YeHHUs (U3UKU OCYLIECTBIIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATEIbHOCTD MHANBUAYAJIBHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

IHo3HaBare/ibHBbIC YHHBEpPcaIbHbIe y4eOHbIe AeiicTBUA ba3oBbie
JIOTHYEeCKHe AeHCTBUS:

CaMOCTOATENbHO  (OPMYJIMPOBATH W aAKTyaJU3UpOBaTh  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENENATh LEJNH JAESITEIIbHOCTH, 3aJaBaTh
napameTpbl U KpUTEPUH UX
JOCTH)KEHUSI; BBIABJIATh 3aKOHOMEPHOCTH W TNPOTHUBOPEUHUS B PaCCMaTPUBAEMBIX
(¢u3nuecKuX SIBJICHUAX; pa3palaThiBaTh IJIAaH pEIICHUS MPOOJIEMBbI C YUYETOM
aHaJIM3a UMEIOIIHNXCS
MaTepualbHbIX M HEMATEPHAIBHBIX PECypCOB; BHOCUTb KOPPEKTHBBI B

JESATEIbHOCTh, OEHUBATH COOTBETCTBUE PE3YJILTATOB
LEesIM, OLICHUBAaTh PHUCKU MOCIEACTBUN JEATEIBHOCTH,  KOOPAUHUPOBATH H

BBITNIOJIHATH Pa00Ty B YCIOBUSX PEAIBHOTO,

BUPTYaJbHOTO ¥  KOMOMHHPOBAaHHOIO  B3aMMOJACWMCTBHS;,  pa3BUBATh

KpEaTUBHOE MBIIIJIEHUE [TPU PELICHUHN KU3HEHHBIX TPOOIIEM.

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

BJIaJIeTh HAYYHOU TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHATHIMHI U METOIaMHU
bu3uYeCcKOl HayKH;



BIIAJICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEIHCKON U TIPOSKTHON JESTEIHHOCTH
B 0051aCTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY TMOHCKY
METOJIOB pelIeHUs 3a/ad (PU3UYECKOTO COJEpKaHUs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB TO3HAHMS; BIAJETh BUJAMU JEATEIBHOCTH MO IMOJIYYEHUIO HOBOTO
3HAaHUA, €r0 MHTEpHpEeTaly, MPeoOpa30BaHUIO W TPUMEHEHHUIO B Pa3IUYHbBIX
y4eOHBIX CUTYyaIlHsIX, B TOM YHUCJEC MPHU CO3JAaHUU YICOHBIX MPOCKTOB B 00JIACTH
(GU3HUKY; BBISIBISATH NMPUUYMHHO-CIICJCTBEHHBIE CBS3U U aKTyalIM3UpPOBATH 3ajlady,
BBIJIBUTATh TUNOTE3y €€ pEIlCHUs, HAaXOAUTh apryMEHThl AJid J0Ka3aTelbCTBa
CBOUX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhl U KPUTCPUU PCIICHUS;, aHATHU3UPOBATh
MOJTYYCHHBIC B XOJIC PCIICHUS 3aJladdl Pe3yJbTaThl, KPUTUUECKH OIICHUBATH WX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH M3MEHEHHE B HOBBIX YCJIOBHSX; CTaBUTh H
dbopmyMpoBaTh COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHOM
JEATETPHOCTH, B TOM YHCJIE TMPU W3YYCHUW (U3UKH;, JaBaTh OIICHKY HOBBIM

CUTYaIHsIM, OIICHHBATh TPHOOPETEHHBINA OIBIT; YMETh IMEPEHOCUTH 3HAHUSI TIO

(bu3KKe B MPAKTUYECKYIO 00JIaCTh
KU3HENIEATEbHOCTH; YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX

oOJnacTeil; BBIIBUTATh HOBBIE UJCH, NIPEIaraTh OpUTrHHAIBHBIC MTOAXObI

Y PEIICHHsI; CTaBUTh MPOOJIEMBI U 3a/1a4H, Oy CKAIOIINE

aIbTEPHATUBHBIC PEIICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJICTh HABBIKAMHU TIOJyYCHHS WH(POpMAUH (PU3NIECKOTO COICpKaHUsS U3
MUCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIbBHO OCYIIECTBIATh TIIOWCK, aHAJU3,
CUCTEMATH3AIMI0 W WHTEPIPETAlUI0 WH(DOpPMAIMU pa3IUYHBIX BUIOB U (HopM
MpE/CTaBICHNS, OIEHMBATh JOCTOBEPHOCTh HWH(MOpPMALINU; MCIIOJIb30BaTh
cpenctBa WHMOOPMAITMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUU
KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPTaHU3AIMOHHBIX 3a7a4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypcocOepexeHMs,
MPaBOBBIX U ATHYECKUX HOPM, HOpM HMH(OPMALMOHHON OE30MacHOCTH; CO3AaBaTh
TEKCTHI (PU3UYECKOTO COJIEPXKaHMS B PA3IMUHBIX (opMaTax C
y4€TOM HazHaYeHUs HHPOPMAIIMK U 1IETIEBON ayJAUTOPUH, BEIOUPAst ONTUMATHHYIO
(dopMy mpeacTaBIeHUS ¥ BU3yaTnU3alliy.

KoMMmyHMKaTHBHBIE YHHBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

OCYUIECTBJISATh, OOIIEHWE HAa YypokKax (U3UKK W BO BHE-YpPOUYHOHU
NEeSATENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CHUTyallMd ¥ CMAT4aTh
KOH(QJIMKTHL, pPa3BEPHYTO M JIOTMYHO U3JAraTb CBOIO TOYKY 3pEHHUS C

UCITOJIb30BAaHUEM



A3BIKOBBIX CPEACTB; IIOHMMAaTbh W MCIIOIb30BaTh IPEUMYLIECTBA KOMAHIHOM M
VHIUBUYAJIbHOU

paboThI; BHIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JEHCTBHI ¢ yU€TOM OOIINX

MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUIEKTHMBA, IIPUHUMATh LEIH

COBMECTHOM AEATEIBbHOCTH, OPTaHU30BbIBATh U KOOPAMHUPOBATH JEUCTBUS IO €€

JOCTHIKEHUIO: COCTABJIATH IIAH JEHUCTBUM, PACIIPEIEIATh POJIM C YYETOM MHEHUN

YYaCTHUKOB, 00CYKJIaTh PE3yJIbTaThl COBMECTHON pabOTHI; OLIEHUBATh KayeCTBO

CBOET0 BKJIAJIa M KaXX/I0TO YYaCTHUKA KOMAH/bI B

o0LIMi pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM; MpEAJIaraTb HOBBIE MPOEKTHI,
OLICHUBATh UJCH C IIO3ULIMU HOBU3HBI,

OPUTMHAJIBHOCTH, IIPAKTUYECKOM 3HAYUMOCTH; OCYILECTBIIATh IO3UTUBHOE
CTPATErM4ECKOE MOBECHNUE B PA3TUYHBIX

CUTYALMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, ObITh MHULIUATUBHBIM.

PerynsiTuBHBIC YHMBepcaJbHbIe y4eOHbIe AeicTBUA Camoopranu3anms:
CaMOCTOATENIbHO OCYIIECTBISATh MMO3HABATENbHYIO AEATENBHOCTh B 00JIaCTH
(U3NKM W acCTPOHOMHUH, BBIABISATH NPOOJIEMBbI, CTaBUThb U (POPMYIHPOBATH
COOCTBEHHBIE 33J]aul; CAMOCTOSTEIbHO COCTABJIATH IJIAH PEHICHUs PACUETHBIX U
KayeCTBEHHBIX 3a/lay, IUIAaH BBIMNOJHEHUSI MPAKTHUYECKOH paboThl ¢ Y4YETOM
HMMEIOIIUXCS PECypCOB, COOCTBEHHBIX BO3MOXHOCTEH WU MNPEANOYTECHUM; /1aBaTh
OLICHKY HOBBIM CHUTYyalUsIM;
paciupsTh paMKd y4eOHOro NMpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JienaTh OCO3HaHHbBIN BBIOOD, ApryMEHTHPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTh 3a PEILIEHUE; OLIEHUBATh MPUOOPETEHHBIN OMBIT; CIOCOOCTBOBATH
(OpMHPOBAHUIO U MPOSIBJICHUIO 3PYIULIUU B 00J1aCTH

(U3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:
J1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B ACATEIIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BIIQJICTh  HABBIKAMHM  TIO3HABATENLHON  pedyeKCHMd KaK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOILIECCOB, HUX PE3YJbTATOB U
OCHOBAHHUI;

WCIIOJIH30BaTh MPUEMBI pedICKCUN JTsl OLIEHKH CUTYaIllud, BHIOOpa BEPHOTO
pELIECHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PELICHUS 10 UX
CHIDKEHUIO; IPUHUMATh MOTHUBBI M apPTYMEHTBI IPYTUX NP aHAJIN3E PE3YJIHTATOB
NEeSATENbHOCTH; NMPUHUMATh ce0si, NMOHMMAash CBOM HEJOCTATKU U JOCTOMHCTBA;
NPUHUMATL MOTHUBBI M aPTyYMEHThl JPYrMX M[pPU aHAIU3E PEe3yJbTaTOB
NeSTEeIbHOCTH; MPU3HABATH CBOE MPABO U MPABO JAPYTUX Ha OLIUOKHU.



B mporiecce mOCTHKEHHSI JTMYHOCTHBIX PE3YIHTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEaHEro oOmero o0pa3oBaHUS y OOyYarOIIMXCS
COBEPIIICHCTBYETCS SMOIMOHAJILHBIN UHTEJUICKT, TIPEAIOJIarafo I
c(hOpMHUPOBAHHOCTS:

CaMOCO3HAHMS, BKIIOYAOIIETO CIIOCOOHOCTh IIOHMMATh CBOE AMOIIMOHAIIEHOE
COCTOSIHHE, BUJICTh HAMPABIICHUS Pa3BUTHsI COOCTBEHHOUN SMOITMOHAIBHOU ChEpHI,
OBITh YBEPEHHBIM B ceOe€; caMOpPETyIMPOBAaHHUS, BKIIIOYAIOIIETO CaMOKOHTPOJIb,
yMEHUE TMPUHUMATh OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTH
aanTHUPOBATHCS K IMOIMOHATBLHBIM W3MEHEHUSIM M TPOSIBIATH THOKOCTH, OBITH
OTKPBITBIM HOBOMY;, BHYTPEHHEH MOTHBAIlUW, BKJIIOYAIONMIEH CTpEMJICHHE K
JOCTHKEHHUIO 1€ U YCIeXy, ONTHUMHU3M, HHUIIUATUBHOCTh, YMEHHE JICHCTBOBATH
HCXOJISl U3 CBOMX BO3MOYKHOCTEH; AMITaTHH, BKIIOYAIOIIEH CIIOCOOHOCTh TOHUMATD
OMOITMOHAIEHOE COCTOSIHUE JPYTHX, YYUTBIBATH €r0 TPH  OCYIICCTBICHHUH
0011IeHHS], CTIOCOOHOCTh K COYYBCTBHUIO U CONEPEKUBAHUIO; COIIMATBHBIX HABBIKOB,
BKJTFOYAIOITUX CIIOCOOHOCTH BBHICTPAWBATH OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kJacce mpenMeTHbie pe3yiabTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPax pPojib U MecTo (U3UMKU B (HOPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTHUM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUM, B IIPAKTUYECKOW JIESITEIBbHOCTH JIIOJECH; YUYUTHIBATH T'PaHULIbI
MPUMEHEHUSI  M3YYEHHBIX (PU3MUECKUX  MoOJeNiell: MarepualibHasi  TOYKa,
MHEpIMalbHas CUCTeMa OTCYETa, AOCOJIOTHO TBEPIOE TENO, HWACANbHBIA Tras,
MOJIEJIM CTPOCHUS Ta30B, )KUIAKOCTEH M TBEPABIX TEJ, TOUEUYHBIN IJIEKTPUUECKUU
3apsiji MPU pelieHnn (PU3NUeCcKuX 3aj1ay;

pacno3HaBaTh (U3MUECKHUE SBJIEHUS (IIPOLIECChI) U OOBSCHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETUUECKON TEOpHH CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKN:  PAaBHOMEPHOE UM  PABHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKEHUE, CBOOOJHOE TMaJICHUE TeJ, JBIKECHHE IO OKPYXHOCTH, HWHEPIIHS,
B3auMoiercTBre Tel, Tuddy3usi, OpOyHOBCKOE IBUKEHUE, CTPOCHUE KUIKOCTEH U
TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJ MPU HarpeBaHUU (OXJIKICHHUH), TEIJIOBOEC
paBHOBECHE, WCIAPEHHUE, KOHJEHCAIMS, IUIaBJICHUE, KPUCTAJUIM3ALMS, KHUIIEHUE,
BJI&JKHOCTh BO3]1yXa, MOBBIIIEHUE JIaBJICHUS ra3a Mpu €ro HarpeBaHuMu B 3aKPHITOM
COCyle, CBSI3b MEXIYy MapameTrpaMyd COCTOSIHHS Ta3a B  H30Mpolieccax,
JNEKTpU3alMsa T, B3aUMOJCHCTBUE 3aps0B; OIMCHIBATH MEXaHHYECKOE



JBYDKEHUE, UCTIONB3Ys (DU3NYECKHEe BETUYNHBI: KOOPAWHATA, IyTh, TIEPEMEIICHHIE,
CKOpPOCTh, YCKOPEHHE, Macca Tella, Cujia, UMIYJbC Tela, KHHETUYeCKas dHEpTrus,
MOTEHIIMAJIbHAS dHEPTUsl, MeXaHu4eckas paboTa, MeXaHUUeCKas MOIIHOCTD; MpHU
OTNMCAaHUU TPABUIBLHO TPAKTOBAaTh (DU3WUYECKUN CMBICI HCIIOJIB3YEMbIX BEIHYMH,
UX O00O3HAYCHHS W CIWHMIIBI, HAXOAWTHh (OPMYJIbI, CBS3BIBAIONINE JTAHHYIO
GU3NYeCKYI0 BEIWYMHY C JPYTMMH BEIWYWHAMH; OIMWCHIBATH W3YYCHHBIC
TEIJIOBBIE CBOMCTBA TEJ U TEIUIOBBIC SIBICHUS, UCIIOIB3YS (DU3NUECKUE BEITMUMHBI:
JaBJICHWE Tasza, TeMIlepaTypa, CpeIHss KHHETUYeCKas JHEPTrus XaoTHIECKOTO
JNBIKCHUSI MOJIEKYJ, CpEeAHEKBaJpaTU4YHasi CKOPOCTb MOJICKYJ, KOJIHYECTBO
TEIJIOThI, BHYTPEHHSIA dHEPrusi, pabora raza, Kod(PpQPUIHUEHT MOJIE3HOTO JACUCTBUS
TEIJIOBOTO JBUTATENIS; IIPU ONMMCAHUU MPABUIBHO TPAKTOBATh (DHU3UUECKUN CMBICI
UCIIOIb3YEMBIX BEJIMYMH, WX OO0O3HAYEHUs] W EAUHHUIIBI, HAXOAUTh (POPMYIJIBI,
CBSI3BIBAIONIME JaHHYI0 (U3WYECKYI0 BEIUYUMHY C JPYyTMMH BEIUYUHAM;
OTHUCHIBATh M3YYEHHBIE SJEKTPUUECKHUE CBOMCTBA BEIECTBA U DJICKTPUUYECKHUE
SIBJICHUS (IIPOILIECCHI), UCIOIB3YS (PU3MUECKHE BEIUYMHBL: AJICKTPUUSCKHUIN 3apsi,
AJIEKTPUYECKOE T10JIe, HANPSKEHHOCTD MOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIIUAJIOB,
IpU OINUCAHUU TMPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICIT HCHOJIb3yEMbIX
BEJIMUMUH, UX OOO3HAUCHMS W E€IMHUIIBI, YKa3blBaTh (DOPMYJIbI, CBS3BIBAIOIIME
JTaHHYI0 (U3UYECKYI0 BEIWYMHY C JPYTMMH BEJIMYMHAMH; aHaJIU3UPOBATh
(bU3UYECKHE MPOLECCHl U SBJICHUS, UCTIONb3YS (PU3HYECKHUE 3aKOHBI U ITPUHITUIIBL:
3akoH BcemupHoro tarotenus, I, II u III 3akonsl HeroTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHHUSI MMITYJIbCa, IPUHLIMI CYIEPIIO3UIIUU
CWJI, TIPUHIIMII PABHOIPABHUS HMHEPIUAIBHBIX CHUCTEM OTCYETA, MOJICKYJIAPHO-
KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIECTBa, ra30Bble 3aKOHBI, CBSA3b CPEIHEU
KMHETUYECKOM HHEPruu TEIUIOBOIO JBIXKCHHUST MOJIEKYJ C  aOCOJIOTHOM
TeMIlepaTypoi, MEepBbIA  3aKOH  TEPMOJMHAMHUKHU, 3aKOH  COXPaHCHUS
ANEKTPUYECKOTO 3apsiga, 3akoH KyjoHa, Opu 3TOM pa3ivyarh CIOBECHYIO
bopMyJIMPOBKY 3aKOHA, €r0 MAaTEeMaTUYECKOE BBIPAKEHUE U YCJIOBUS (TpaHMIIBI,
00J1acTH) TPUMEHUMOCTH; OOBSICHATH OCHOBHBIE MPHUHIUIIBI JEHUCTBUS MAIIIWH,
MpUOOPOB W TEXHUYECKUX YCTPOMCTB; pasziuyaTh YyCIOBUS HX O€30MMacHOTO
HCTOJIb30BaHUSI B TIOBCEAHEBHOM KW3HU,  BBINOJHATH OKCIIEPUMEHTHI 10
HCCIICIOBAHMIO (DU3NUSCKUX SBJICHUM H

MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUM, MPU ITOM
dopMmynupoBath mpobiieMy/3aadyy ¢ TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh yCTaHOBKY W3 MPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
dbopMyJIMpOBaTh BBIBOJABI, OCYIIECTBJISITH NPSIMbIE M KOCBEHHBIE HM3MEPCHHS
(bU3UYECKNX BEJIIMYMH, TIPU ITOM BBIOUPATh ONTHUMAJIBHBIA CIIOCOO M3MEPEHUS U



WCNOJIb30BaTh  W3BECTHBIE METOAbl OLEHKH IOTPEHIHOCTEM  HU3MEPEHUI;
UCCJIeI0BATh 3aBUCUMOCTH MEXIY (GU3MUECKUMHU BETMYMHAMHU C

UCIIOJIb30BAaHUEM TMPSAMBIX M3MEPEHUH, NPU STOM KOHCTPYHMPOBATh YCTAaHOBKY,
buKkcHpoBaTh PE3yAbTAThl MOJYYEHHOM 3aBUCUMOCTH (DU3MYECKUX BEIMYHUH B
B¢ TAOMUIT W TpaduKOB, MeIaTh BBIBOJLI IO pPE3yibTaTaM HCCIEIOBAHUS;
coOmoiaTh TIpaBuia O€30MacHOr0 Tpyda MPH TPOBEICHUW WCCICAOBAHHWA B
paMKax y4eOHOro OKCIIEpUMEHTa, Yy4eOHO-UCCIIEeIOBATEILCKOW U IMPOECKTHOU
JESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB U JaOOPATOPHOTO
o0opyIoBaHUs; pemaTh pacuy€THBIE 3aJadyd C SBHO 3aJaHHON (pu3myeckoin
MOJIEIBI0, HCTOJNB3Ysl (U3MYECKUE 3aKOHbl M MPUHIUIIBI, HA OCHOBE aHajau3a
yCJIOBUSI 3aJaud BbIOMpATh (PU3MYECKYI0 MOJENb, BBIACHATH (U3nYecKue
BEJUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE JJiA €€ pelIeHUs, TPOBOJUTh PAcUEThl U
OIICHUBATh PEATBHOCTHh MOJYYEHHOTO 3HA4YCHUs (PU3NUECKON BEIWYUHBI; peliaTh
Ka4eCTBEHHBIC 3a/Ia4M: BBICTPAaWBaTh JIOTUYECKH HEMNPOTHBOPEUYUBYIO LEMOUYKY
pacCy’KJIeHUI C OMOPOM Ha M3YyUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U (pu3mdeckue
SIBJICHHUS;

HCMOJIb30BaTh Opyu  pelieHud  y4eOHBIX  3ajaad COBPEMEHHBIE
MH(POPMAITMOHHBIE TEXHOJIOTUHU JIJIsi TIOMCKA, CTPYKTYPUPOBAHUSI, UHTEPIIPETAIIUN
U TIPEJICTABJICHUS YYEOHOW W HAyYHO-TOMYJIAPHON MHGOPMAIINH, TOTYyUYEHHON U3
Pa3TMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATH MOTYyYaeMyI0 HHPOPMAIIUIO;
IPUBOJIUTH MMPUMEPHI BKJIa/Ia POCCHMCKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKU, OOBSCHEHHE IMPOIECCOB OKPYXKAIOIIETO0 MHUpa, B Pa3BUTHE
TEXHUKA M TEXHOJIOTHH; HCIOJIb30BaTh TEOPETHUECKUE 3HAHHUS TO0 (UBHKE B
MOBCEIHCBHOM >KM3HM IS oOOecreueHus OE€30MacHOCTH IpU OOpalieHUuU C
npubopaMu M TEXHUYECKUMH YCTPONCTBAMH, JiI COXPAHEHUS 3I0POBbI U
COOJIFOICHUS HOPM 9KOJIOTHYECKOTO TOBEAEHHUS B OKPYKAIOIIeH cpelie; paboTaTh B
rpYyNIE ¢ BHIMOJHEHUEM PA3JIMUYHbIX COLMAIBHBIX POJIEH,

IJIAHUPOBATh PabOTy TPYIIbI, PAlUMOHATBHO pACHPEACNATh OO0S3aHHOCTH U
IJITAHUPOBATH ACATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIQ/] KQXJI0TO U3 YYACTHUKOB TPYIINbBI B pEIIEHUE paccMaTpUBaeMOn MPOOJIEMBI.

K xoniy oOydenuss B 11 kJjacce mpeIMeTHBIE pe3yJibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHHUIA:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3MKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpA, B PA3BUTHM COBPEMEHHOM TEXHUKU U
TEXHOJIOTUHM, B TMPAKTUYECKOU AECATEIBbHOCTH JIFOJIEH, LIEJIOCTHOCTh U E€IUHCTBO
¢u3nueckoil KapTUHBI MHPA; YYUTHIBaTh TpaHUIBl MPUMEHEHUS HW3YUYEHHBIX
¢u3nyecKux MOJENEH: TOUYEUHBIH SJIEKTPUUECKHN 3apsii, Jyd CBETa, TOUYCUYHBIN
WCTOYHMK CBETA, SAJIEpHAS MOJEIb aTOMa, HYKJIOHHAsI MOJEIb aTOMHOTO si/Ipa MpU



permeHnn (PU3NYECKUX 3a7a4; paclo3HaBaTh (PU3MUECKHUE SIBICHHS (IIPOIECCHI) U
OOBSACHATh MX HA OCHOBE 3aKOHOB JJICKTPOJWHAMHKH W KBAHTOBOW (DH3HKHU:
AJIEKTPUYECKasi MPOBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOC
JICUCTBUS TOKa, B3aWMOJCHCTBHE MArHUTOB, OJJIEKTPOMAarHUTHAs WHIYKITHS,
JIEHCTBAE MArHUTHOTO TIOJII HAa TMPOBOAHMK C TOKOM W JBWDKYIIMIACS 3apsj,
AIIEKTPOMATHUTHBIC KOJEOAHUS W BOJIHBI, MNPSMOJMHEHHOE PaCIpPOCTPAHCHHE
CBETa, OTPaXCHHE, MpeJOMIICHHE, MHTephepeHIHs, TUPPAKIHUSI U TOJSIPU3ALINS
CBeTa, Aucnepcus cBera, ¢otodnekTpudeckuil 3ddext (portorddekt), cBeToBOE
JaBJIeHHEe, BOZHUKHOBEHHUE JIMHEHYATOrO CIEKTpa aroMa BOJOPO/A, ECTECTBECHHAS
M UCKYCCTBEHHAsI PaMOAKTUBHOCTH; OMHUCHIBATh M3YUYCHHBIC CBOWCTBA BEIIECTBA
(37eKTpUYeCKre, MarHUTHBIE, ONTHUYECKUE, DIIEKTPUUECKYIO MPOBOAMMOCTD
pPa3IUYHBIX CpEeA) M DJIEKTPOMAarHUTHBIE SBJIEHUS (IIPOLIECCHI), HCIOJIb3YS
du3NYeCKUe BEIWYUHBI: JJICKTPUYCCKUN 3apsji, CHJIa TOKa, JJICKTPHUECKOe
HANpsDKEHUE,  AJIEKTPUYECKOE  COMPOTUBICHHE,  Pa3HOCTh  IMOTCHIIMAJIOB,
ANEKTPOJBIKYIIAs cuia, padoTa TOKAa, WHAYKIMS MAarHUTHOTO TIOJIA, CHUJa
Awmrnepa, cuna JlopeHiia, HHIYKTUBHOCTh KATYIIKU, DHEPIHs IJIEKTPUUYECKOTO U
MarHuTHOTO TIOJICH, MEepHOa W YacToTa KoJieOaHWN B KOJIeOaTEILHOM KOHTYPE,
3apsl M CHJIa TOKa B MPOIECCE TAPMOHHYECKUX DJICKTPOMATHUTHBIX KOJeOaHUH,
(GOKyCHOE paccTOsSiHWE M ONTHYECKas Cuja JIMH3bI, MPU OMNHUCAHUM TPABWIHHO
TPaKTOBaTh (DU3UYECKUN CMBICI HCIOIB3YEMbIX BEIUYMH, MX OOO3HAUCHUS WU
SIVHUITBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONINE JAHHYIO (DH3UUYCCKYIO BEIMYHUHY C
JIPYTUMU BEJIMYUHAMH,

OMKCHIBATh H3YUYEHHBIC KBAHTOBBIC SBJICHUS M TPOIECCHI, HCIOIb3YS
du3nueckrue BEIMYMUHBI: CKOPOCTh DSJEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTHs U UMITYJILC (OTOHA, IEPUOJ TIOJTypaciaaa, SHEPTUs CBSI3H
aTOMHBIX SJIep, TPU OINKUCAHUMU TPABWIBHO TPAKTOBAaTh (PU3UUYECKHN CMBICI
WCIIOJIb3YEMBIX BEJIMYMH, UX OOO3HAUYCHMS] U E€IUHUIILI, YKa3bIBaTh (POPMYIIHI,
CBS3BIBAIOIINE JAaHHYIO (DU3HUECKYI0 BEIWYMHY C JAPYTMMH BEJIWYHMHAMH,
BBIYHCIIATh 3HAaYeHUE (PU3NYCCKON BEIMYWHBI, aHAIU3HPOBATH (PU3HUECKHE
MPOIIECCHI U SBJICHHMSI, UCTIONB3Ysl (PU3NUYECKHE 3aKOHBI U MPHUHIUILL: 3akoH OMma,
3aKOHBI TIOCIIEIOBATEILHOTO U MAPaJUICTLHOTO COCIUHEHUS MTPOBOTHUKOB, 3aKOH
Jxoyns—JIennia, 3aKOH SJCKTPOMArHUTHON WHAYKITUH, 3aKOH IPSMOJMHEHHOTO
pacmipoCTpaHEHHs CBETa, 3aKOHBI OTPAXKCHHsI CBETA, 3aKOHBI NIPEIIOMJICHUS CBETa,
ypaBHeHue OWHITeHHA a7 (hoTodPdekrra, 3aKOH COXpaHEHUS DHEPTUH, 3aKOH
COXpaHEHUs HMITYJIbCa, 3aKOH COXPAHEHHS »JJICKTPUYECKOTO 3apsija, 3aKoH
COXPaHEHHUsI MacCOBOTO YHCIIa, TOCTYNAThl bopa, 3aK0H paIuoaKTHBHOTO pacraja,
IpU ATOM pa3InyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE



BBIpOKEHUE U YCIOBUS (TpaHUIBl, O0JacTH) MPUMEHUMOCTH; OIpPEaesaTh
HaIIpaBJICHUE BEKTOPA HHIYKIIMM MATHUTHOTO T0JIS TPOBOIHUKA
C TOKOM, CHJIbl AMIiepa U cuiibl JIOpeHIa; CTpOUTh U ONUCHIBATh N300paKeHUE,
CO37aBa€MO€ TUIOCKUM 3€PKaJIOM,
TOHKOW JTMH3011; BBITOIHSITH SKCIIEPUMEHTHI TI0 UCCIIETOBAHUIO (PU3NIECKUX
SIBJICHUH U
IIPOLIECCOB C MCIIOJIB30BAHUEM IIPSAMBIX UM KOCBEHHBIX HM3MEPEHUM: IIPU 3TOM
dopMynupoBath mpoOieMy/3amady HM THUIOTE3Y Y4YeOHOro JKCIEPHUMEHTa,
co0upaTh YCTaHOBKY W3 MPEAJIOKEHHOTO O0OpYyIOBaHUS, MPOBOIUTH OMBIT H
(opMyIUpOBaTh BBIBOJBI, OCYILIECTBIISATH HPSIMbIE M KOCBEHHBIE H3MEPEHMS
(u3nYecKuX BEIUYMH, MPU 3TOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO U3MEpPEHUs U
WCIIOJIb30BaTh  W3BECTHBIE  METOJbl  OLIEHKM MOTIPEIHOCTEH  M3MEpEHUH;
UCCJIE0BAaTh 3aBUCUMOCTH (DU3MYECKUX BEIMYMH C HUCIOJIb30BAHUEM MPSIMBIX
U3MEPEHMI: NPU 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (DPMKCHPOBATH PE3yJIbTAThI
NOJlyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOIUL U TpauKOB,
JIeNaTh BBIBOJIBI IO pe3yJIbTaTaM MCCIEAOBAHMS; COOMIOAATh MpaBuiIa 0€30MMaCHOTO
TpyJa MpU MPOBEACHHHM MCCIECIOBAHUNA B paMKax Y4eOHOro HKCIEPUMEHTA,
y4e0HO-UCCIEOBATEIbCKOM UM MPOEKTHON JIE€ATENbHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1a00paTOpHOTO 00OPYIOBAaHUS; peIIaTh pacuéTHbIE
3a/1ayy C SIBHO 33JIaHHOM (PU3MYECKON MOJIEIbIO, UCTIONB3Ys (PU3HMUYECKUE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHaJIM3a yCIOBUA 3a7a4yd BbIOMpaTh (U3HUECKYIO0 MOJEIb,
BBIIETIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelleHus,
OPOBOJUTH pacy€Tsl M  OLEHUBATh PEAJbHOCTh IOJYYEHHOTO 3HAYCHHS
(u3HUecKol BEIMYMHBI; PElIaTh KAYECTBEHHBIE 3a/layi: BBICTPAUBAThH JIOTHUECKU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUH C ONOPON Ha H3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3UUYECKUE SIBJICHUS;

UCIIONB30BaTh  MPH  peIIeHWd  y4eOHBIX  3a/Jad  COBPEMEHHbBIE
UH(OPMAIMOHHbIE TEXHOJIOTHH JI TIOUCKA, CTPYKTYPUPOBAHMS, HHTEPHPETALUN
U TPECTaBJICHUs YYEOHOW U HAy4YHO-NOMYJIAPHON MH(GOPMALINH, MOTYUYEHHON U3
Pa3IMYHBIX HCTOYHUKOB, KpUTHUECKH aHATU3UPOBATh MOJIyYaeMyl0 HHPOPMAIIHIO;
OOBSACHATh MPUHLMIIBI JACUCTBUS MalllMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasznuyaTh yCJIOBHS MX 0€30MacHOr0 HMCIOJIb30BAaHUSI B TMOBCEIHEBHOM KU3HH,
OPUBOAUTH TPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH M TEXHOJOTUH; MCIIOJNb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UKE B
IOBCEIHEBHOM JKM3HM g oOecnedyeHus O€30MacHOCTH IpU  OOpalleHHH ¢
npuOopaMd M TEXHUYECKUMHU YCTPOMCTBAMH, JUIsl COXPAHEHUS 3J0POBBS H
COOJIIO/ICHHSI HOPM 3KOJIOTHYECKOI0 TIOBEJIEHNS B OKpYXkKarollell cpese; paboTaTh B



Ipynne ¢ BBIMOJHEHUEM DPAa3IMYHBIX COLUMANbHBIX POJICH, MIaHHUpPOBaTh padbOTy
IPyIIIbI, pAMOHAIBHO PacHpenesaTh 00sI3aHHOCTH U IJIAHUPOBATh ACSITENbHOCTD
B HECTAHJAPTHBIX CHUTyalUsAX, aJEKBaTHO OLEHHUBATh BKJIAX KaXJAO0ro U3
YYaCTHUKOB I'PYIIIbI B pELIEHUE paCCMAaTPUBAEMON TPOOIEMBI.
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