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IHHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mno ¢usnke 0a30BOro ypoBHS Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHUsS
pa3paboTaHa Ha OCHOBE TIIOJIO)KEHUH U TpeOOBaHUII K pe3yjabTaTaM OCBOEHHS OCHOBHOH
oOpa3zoBaTtensHOU Mporpammsl, npenactaBieHHbIX B PI'OC COO, a takxke ¢ yuétoMm (eaepabHON
paboyeil mporpaMMbl BOCIUTaHUS M KOHLEMNIMM MpernojaBaHus ydeOHoro mnpeamera «®dDusuka» B
oOpa3oBaTenbHbIX  opranuzanusx  Poccuiickoit ~ ®depepanuu, — peaqM3ylOLUIMX  OCHOBHbBIE
o0pa3oBaTesibHbIE IPOTPAMMBI.

Conepkanve mporpaMMbl Mo (U3MKe HamnpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa oOydarommxcs 10-11 kmaccoB mpu oOyueHnn ux (uszuke Ha 0a30BOM YpOBHE Ha
OCHOBE CHUCTEMHO-JIESITeIbHOCTHOrO nojaxoza. IlporpamMma mo ¢usuke cOOTBETCTBYET TpeOOBaHUIM
OI'OC COO K mIaHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM U METallpeIMETHBIM pe3yJbTaTaM
o0yuyeHMs, a TaKXKe YUYMTHIBAET HEOOXOIMMOCTh peajH3alluid MEXKIPEIMETHbIX CBA3ed (PU3MKH C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMU IpeaMeTaMu. B Hell ompenensioTcs OCHOBHBIE LM H3y4YEHUS
¢u3uKM Ha YpPOBHE CpeJHEro oOuero oOpa3oBaHMs, IUIAHUPYEMbIE DPE3yJIbTaThl OCBOEHHs Kypca
(U3UKHU: INIHOCTHBIC, METANIPEIMETHBIC, IPEAMETHBIE (Ha 0a30BOM ypOBHE).

[Tporpammanopu3nKeBKIIOYALT:

® [UIaHUpYEMBbI€ pe3yJbTaThl OCBOEHHUS Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
IpeMETHBIE PE3yJIbTaThl IO T01aM O0YUYEeHHUS;

® coqiepkanue yueOHoro npeamera « Du3ukay 1mo rogam 00ydICHHS.

du3uka kKak Hayka o HauOosee OOIIMX 3aKOHAX MPHUPOJIBI, BBHICTyHass B KauecTBEe y4eOHOTro
npeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HaHMM 00 OKpY)KalolleM MHpE.
[IkonbHBIA Kypc (U3MKU — CUCTEMOOOpA3yIOIU Ul €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB,
MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IIPOLIECCOB M SIBJICHMH, H3ydaeMbIX XHUMUEH,
Ouonoruei, ¢uznyeckoit reorpaduei m acrpoHomuei. Mcmosnb3oBaHHE M aKTUBHOE MPUMEHEHHE
¢u3nyecKkux 3HAHUW ONpeAeNseT XapakTep U pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTHH B cdepe
DHEPreTHKH, TPAHCIOPTA, OCBOCHMS KOCMOCA, IOJIYYEHHMs] HOBBIX MATE€pPHANIOB C 3aJaHHBIMU
CBOWCTBaMH M Apyrux. V3ydeHue (U3MKM BHOCHT OCHOBHOW BKIJIAJ B (POPMHUPOBAaHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI MHpa oOydaromuxcs, B (OpPMHUpOBaAHME YMEHMH NPUMEHSATh HAy4YHBIH METOJ
MO3HAHMS NP BBIMOJIHEHUN UMU YYEOHBIX UCCIIEIOBaHUI.

B ocHoBy Kkypca ¢(u3MKM Ui YpOBHS CpeAHEro oOIero oOpa3oBaHMs MHOJOXKEH s HIel,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €0 NOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypcC SIBISIETCS JIOTMUECKH 3aBEPLIEHHBIM, OH
COJIEP’)KUT MaTepuall U3 BCEX pa3/ieioB (PM3MKHM, BKIIIOYAET KaK BOIPOCHI KIIACCUYECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBHHM C HEeW MaTepuall Kypca (QHU3UKH OOBEIMHEH BOKPYT
¢usnueckux Teopuil. Benymmm B Kypce siBisieTcst pOpMHUpOBaHUE MPEICTABICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTE€pPHH, BELLIECTBE U IOJIE.

Hoes cymanumapuszayuu. EE peanuzanus mnpeanojaraeT MCIOIb30BaHUE T'yMaHUTapHOTO
noTeHIHaza (U3NIECKOM HAyKH, OCMBICICHUE CBSI3W Pa3BUTHA (HU3UKU C Pa3BUTHEM OOIIECTBa, a
TaKXke ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTUYECKUMH MPOOIeMaMH.

Hoes npuxnaonoui nanpagiennocmu. Kypc (GU3HKH TIpearosiaraeT 3HAKOMCTBO C HIMPOKUM
KPYTrOM TEXHMYECKHUX M TEXHOJOTMYECKUX ITPUIIOKEHNUN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes  sxonoeuzayuu  peanusyercss IMOCPEACTBOM  BBEAEHUS  DIEMEHTOB  COAEpIKaHUs,
HOCBALIEHHBIX YKOJIOTHYECKUM MTPOOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBsI3aHbI C Pa3BUTHEM TEXHUKU
U TEXHOJNOTMHM, a Takke OOCYXIeHHs npoOsieM palUoOHAIbHOIO MPUPOJOINONIb30BAHUS U
HKOJIOTHUECKON OE€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (U3UKH Ha YPOBHE CPEIHEro 001ero o0pa3oBaHus SBISIOTCS
¢usnueckue Teopun (HopMUpPOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTpOeHHs! (hrU3ndYecKoi TeopuH,
ponu (QyHAAMEHTAIBHBIX 3aKOHOB M TPUHIIMIIOB B COBPEMEHHBIX NPEACTABICHUSAX O MPUPOAE,
rpaHuax NIPUMEHUMOCTH TEOPUH, AJIs1 ONIUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUI U IPOLIECCOB).



CucTeMHO-JeSITeIbHOCTHBIM MOAX0A B Kypce (HU3UKU peau3yercsl Mpekae BCero 3a Cuér
OpraHu3allMi dSKCIEPUMEHTATIBHON JeATeNbHOCTH oOydarommxcs. Jms 0a3oBoro ypoBHS Kypca
GU3UKH — 3TO MHCIOJb30BAaHUE CHUCTEMBbI (DPOHTAIBHBIX KPATKOBPEMEHHBIX HKCIHEPUMEHTOB U
1abopaTOpHBIX pabOT, KOTOPBIE B MporpaMMe Mo Pu3nKe 00bETUHEHBI B OOIINI CITUCOK YIYCHUYECKUX
NPaKTUYECKUX PaboT. BelneneHue B ykazaHHOM IepedHe Ja0OpaTOpHBIX padoT, MPOBOIUMBIX IS
KOHTPOJISI W OIICHKH, OCYIIECTBIISIETCS YYaCTHHKaMH 00pa30BaTENLHOTO TIpolecca HUCXONIs W3
0c0OEHHOCTEH MIaHWPOBaHUs M OCHAIeHUs kKabuHeTa Gusuku. [Ipu 3ToM obecrieunBaeTcst OBiaieHUE
00y4JaloIUMUCS YMEHUSIMH TPOBOJUTh KOCBEHHBIE W3MEPEHMs, HUCCIEIOBaHUS 3aBUCUMOCTEN
(¢u3nUecKUX BEIMUUH U IOCTAHOBKY OIBITOB I10 MTPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbuioe BHMMaHuE yJensieTcs pelIeHUI0 Pacu€THBIX U KayecTBEHHbIX 3anad. [Ipu stom s
pacuéTHBIX 3a/Jay MPHOPUTETOM SIBISIFOTCS 3aJaud C SBHO 3aJaHHON (pU3MUecKod MOenblo,
MO3BOJIAIOIIME MPUMEHATh U3YUEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjeia Kypca, Tak
U UHTErpUpys 3HaHUS U3 pasHbIX pa3fenoB. s KaueCTBEHHBIX 3ajady NPHOPUTETOM SBISIOTCS
3a7aHnsl Ha OOBSCHEHWE TMPOTEKaHHWS (U3MUECKUX SIBICHUH M TPOIECCOB B OKPY)KAIOIIEH >KU3HH,
Tpebyrolye BbIOOpa GU3NIECKON MOJIENH U1l CUTyalluu PAaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ tpedboBanusmMu GI'OC COO x MaTepuaibHO-TEXHUISCKOMY O0ECIICUCHHUIO
yuebHoro mporecca 0a30Bbli ypoBeHb Kypca (PU3MKM Ha YpOBHE CpeIHEro oOmero oOpa3oBaHUs
JIOJDKEH M3Y4aThCsl B YCIOBHUSX MPEIMETHOTO KaOMHETa (PU3UKU MM B YCIOBHAX HHTETPHPOBAHHOTO
KaOHMHeTa MpeIMETOB €CTECTBEHHO-HAYYHOr0 1IMKJa. B kabuHere pu3nKu AOIKHO OBITH HEOOXOAUMOE
nabopaTtopHoe 00Opy/IOBaHHUE JUIsl BBHIIOJHEHUS YKa3aHHBIX B MPOrpaMMe MO (PU3UKE yUYEHUYECKHX
MPAKTHYECKUX padOT U AEMOHCTPAIMOHHOE 000PYyI0BaHUE.

JIeMOHCTpallMOHHOE 000pyAOBaHNE (POPMUPYETCS B COOTBETCTBHH C MPHHIUIIOM MUHUMAJIHHON
JIOCTATOYHOCTU M 00€CHeunBaeT MOCTaHOBKY MEPEUYMCICHHBIX B MpOrpaMMe Mo (HU3MKE KIIIOUYEBBIX
JEMOHCTpallMi A  HWCCIENOBAaHUS H3Yy4YaeMbIX SBIEHMH M TPOIECCOB, SMIMPUUECKUX U
(byHIaMEHTalIbHBIX 3aKOHOB, MX TEXHUYECKUX MPUMEHEHHIA.

JlaGopaTopHOoe 00OpYIOBaHWE Il YUEHHUUECKUX MPAKTHUECKUX padoT (hopMupyercs B BUJE
TEMaTUYECKMX KOMIUIEKTOB U 00eCreunBaeTcs B pacuéTe OJJHOr0 KOMIUIEKTa Ha JIBYX O0YyYaroIIuXcs.
Temaruueckue KOMIUIEKTHI JIaDOpaTOPHOrO 00OPYJOBaHMS JOJKHBI OBITH IOCTPOEHBI Ha
KOMIUIEKCHOM HCIIOJIb30BaHUM AQHAJIOTOBBIX W IU(POBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
W3MEPUTENLHBIX CUCTEM B BUE IIU(PPOBBIX JTA0OPATOPHiA.

OCHOBHBIMU LIETSIMH U3y4eHUs PU3UKH B 001IeM 00pa30BaHUM SBIISIOTCS:

* popMHpOBaHNE HMHTEpeca W CTpeMJICHHS OOydYalOMIMXCs K HAYYHOMY H3yYEHHIO TNPHPOJIBL,
pa3BUTHE UX UHTEIJIEKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

® pa3BUTHE  TPEACTABICHHH O  HAYYHOM  METOA€ TMO3HaHuI W (OpPMHpPOBAHUE
HCCJIEIOBATENILCKOTO OTHOIIIEHUS K OKPYKAIOIIUM SIBICHUSM;

* GopMHpOBaHNE HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa N3yueHHsI OCHOB CTPOCHUS MaTEepUU
U QyHAaMEHTAIbHBIX 3aKOHOB (PU3MKH;

® popMHpOBaHNE YMEHUH OOBSCHATH SIBJICHHUS C HCIOJIb30BaHWEM (U3WYECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

* GopMHpOBaHUE TIPENCTABICHUH O PONM (PU3HMKH U Pa3BUTHS APYTHUX €CTECTBEHHBIX HAyK,
TEXHUKHU ¥ TEXHOJIOTHIA.

JlocTrkeHne ATHX 1iesiell 00ecreunBaeTcsl pelieHeM CIeyIOMX 3a7ad B IPOLEecCce N3YUeHUs
Kypca (pU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHMs:

® MpUOOpPETEHNE CUCTEMBI 3HAaHUK 00 00IX (HU3UIECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSIX,
BKIIIOUAsi MEXAHHKY, MOJEKYISPHYI0 (PU3UKY, DIEKTPOJMHAMHUKY, KBAHTOBYIO (DM3UKY U DJIEMEHTHI
acTpOoU3UKH;

® popMHpOBaHUE YMEHHUH NPUMEHATh TEOPETUYECKHE 3HAHUS Ul OOBACHEHUs (PU3MUECKUX
SBJICHUU B IPUPOJE U JUIsl IPUHATHSI MPAKTUYECKUX PEIIEHUH B IOBCETHEBHOM KU3HU;

® OCBOCHHUE CIIOCOOOB PpEIICHUS pa3IM4yHBIX 3aJad C SBHO 3aJaHHON (PHU3MUECKOW MOJEIBIO,
3aj1ad, MOJPa3yMEBAOIINX CaMOCTOSTENBHOE CO3aHne (pU3MYecKoid MOJENH, aJeKBaTHOW YCIOBHUIM
3ajaui;



® IOHMMaHue (PU3NYECKUX OCHOB U MPHUHIUIOB JEHCTBUS TEXHHUYECKHX YCTPOWUCTB U
TEXHOJIOIMUYECKUX IPOLIECCOB, UX BIUSHUS Ha OKPY’KAIOILIYIO CPEy;

® OBNIQJICHHE METOJIaMU CaMOCTOATEIBHOIO IUIAHUPOBAHHUS W TPOBEACHUS (DU3HMUECKUX
HKCIIEPUMEHTOB, AaHaJIW3a MW UHTEpIpeTauud HHPOpMalMM, ONpPENENeHUs JIOCTOBEPHOCTHU
MOJTyYEHHOTO Pe3yJbTaTa;

® CO3IAHUE YCJIOBUM [JI1 PA3BUTHUS YMEHUW MPOEKTHO-UCCIEAOBATEIBbCKON, TBOPYECKOU
JIeATEIbHOCTH.

Ha m3yuenne ¢usnku (60a30BbIid YPOBEHB) HA YPOBHE CPEIHETO OOIIETO0 0OPa30BaAHUS OTBOJIUTCS
136 yaco: B 10 kiacce — 68 yacoB (2 yaca B Heziento), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).

[Ipemyaraemerii B mporpamMme 1o (pu3mKe IepedeHb JTaObOpaTOPHBIX W MPAKTUYECKHX padoT
SBIIIETCS PEKOMEHOBAHHBIM, YUUTENb JIeaeT BHIOOp MpOBeAeHHs TaOOPaTOpPHBIX pabOT U OIMBITOB C
y4€TOM MHJIMBUIYaJIbHBIX OCOOCHHOCTEN 00yYaromuxcsl.



COJAEP)KAHUE OBYYEHUA
10 KUIIACC

Pa3zpnen 1. ®u3uka u MeTOAbI HAYYHOI'0 O3HAHUS
®usznka — Hayka O npuponxe. Hayunele MeTonbl IO3HAHMS OKpyskaromiero Mmupa. Pomb
HKCIEPUMEHTA M TEOPHH B POIIECCe MO3HAHUS TPUPOJIbl. DKCIEPUMEHT B (PU3HUKE.
MonenupoBanue (pu3nUeCKUX sABIEHUH U mpoueccoB. Hayunbie runoressl. @u3nyeckue 3aKOHbI
U Teopud. ['paHUIIBI TPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIUIT COOTBETCTBUSL.

Ponp m Mecto ¢usuku B (QOPMUPOBAHMM COBPEMEHHOM HAay4yHON KapTUHBI MHpa, B
IIPAKTUYECKOU NEATEIBHOCTH JIFOIEH.

Jlemoncmpayuu
AHasnorosble ¥ IM(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aBuxkeHUE. OTHOCUTENBHOCTh MEXaHMYECKOTro IBHWKeHHsA. Cuctema OTcuéra.
Tpaexropus.

[Tepemerienne, CKOpPOCTh (CpeAHsisl CKOPOCTh, MTHOBEHHash CKOPOCTh) M yCKOpPEHHUE
MaTepUaJIbHOW TOYKH, WX TPOEKIMH Ha OCH CHUCTeMbl KoopauHat. ClIOKEHHE TEepeMEIIeHHH |
CJI0’KE€HHE CKOPOCTE.

PaBHOMEpHOE ¥ paBHOYCKOPCHHOE NPSIMOJIMHEWHOE JBIOKEHHE. [paduku 3aBHCHMOCTH
KOOpPJIMHAT, CKOPOCTH, YCKOPEHUS, YT U NEPEMEIICHUS] MaTEPUAIBHON TOUYKU OT BPEMEHH.

CBoOoaHOE mageHne. Y CKopeHHue CBOOOTHOTO TaACHHUS.

KpuBonuneiinoe neuxenue. J[BukeHne MaTepuaibHON TOUKH IO OKPYKHOCTH C TIOCTOSIHHOM IO
MOJYJII0O CKOPOCTHIO. YTJIOBas CKOPOCTh, JWHEHHas ckopocTh. llepuom m wactora oOparieHwus.
LleHTpoCcTpEMUTENBLHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M TPAKTUYECKOE MPUMEHEHHUE: CIUIOMETP, JBUKEHHE CHApPSIOB,
LEMHbIE U peMEHHBIE NTEPEAAUN.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETa, WILTIOCTPALIAS KHHEMAaTUYECKUX XapaKTEPUCTUK JBUKEHUSI.

[TpeoOpazoBaHre ABMKCHUN C UCTIOIH30BAHUEM IPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B pa3peKEeHHOM MPOCTPAHCTBE.

HaGmronenue aBuxeHus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

N3mepenue yckopeHus cBOOOTHOTO MaeHHSL.

Hamnpasnenue ckopocTu npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

N3yuenne HepaBHOMEPHOTO JBMXKEHHS C IIEJIbIO ONPEEICHUs] MTHOBEHHOU CKOPOCTH.

UccnenoBanne COOTHOILIEHUS MEXKIAY MyTSAMHU, HNPOMAECHHBIMH TEJIOM 3a MOCIEHOBaTENIbHbIC
paBHBIE MPOMEXKYTKH BPEMEHH MPH PAaBHOYCKOPEHHOM JBM)XCHHH C HAYaJbHOM CKOPOCTHIO, paBHOMU
HYJIIO.

N3yueHne nBrUKEHUS MIAPUKa B BSI3KOW KUIKOCTH.

N3yyenue nBuxeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuauun ortHocurenbHOcTH ['anmmies. IlepBwlii 3axkoH HbrotoHa. MHepuuaibHblE CHUCTEMBI
oTCcuUéTa.

Macca tena. Cuna. Ilpunnun cynepnosuuuu cui. Bropo#t 3akoH HproToHa [u1si MatepranbHOM
Touku. Tpernii 3akoH HpIOTOHA JU1s1 MaTEpUATIBHBIX TOYEK.

3akoH BceMHUpHOTo TsAroteHus. Cuna tsoxectd. IlepBas kocMuueckas CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Bunsl TpeHus (mokosi, ckoibxeHusi, kadeHus). Cuwia tpenus. Cyxoe tpenue. Cuia
TPEHUS] CKOJBKEHUs M cwia TpeHus nokos. KoadduumeHnt tpenus. Cuia CONPOTUBICHUS TPU
JBUKEHHUH TENa B )KUAKOCTU WM rase.

[ToctynaTtenbHoe U BpaliarenbHOE ABMKEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT CuJIbl OTHOCUTENBHO OCH BpamieHus. [lnedo cuibl. YceiaoBus paBHOBecHs TBEPIOTO
Tena.

TexHuueckue ycTpolcTBa M NIPAKTHYECKOE NPUMEHEHHWE: TOAIIMIHUKH, [BIKCHHE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne uHEpIUU.

CpaBHEeHHE Macc B3aMMOJECHCTBYIOIUX TEN.

Bropoii 3akon HeroTOHA.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTb CHUJIBI YIIPYTOCTH OT Ae(opMariuu.

HeBecomocTs. Bec Tena nmpu yCKOpEHHOM MOIBEME U MaJACHUU.

CpaBHEHHE CHJI TPEHUS TIOKOSI, KAYEHHSI U CKOJIbKEHUS.

YcnoBus paBHOBeCUs TBEPAOTO Tena. Bubl paBHOBECHS.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3ydenue nBuxeHust Opycka 1o HaKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHUJI YNIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U PE3MHOBOM 00paslie,
oT ux aedopmarum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPIOTO TeJla, UMEIOIETO OCh BPALCHHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

Hmnynbe marepuanbHOM TOYKHM (Tena), CUCTEMbl MaTepHalbHBIX TOYeK. VMIysbc cuibl U
M3MEHEHHUE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pabora criisl. MOIIHOCTS CHIIEL.

Kunernueckas sHeprusi MarepuaabHOM TOUKH. Teopema 00 U3MEHEHUH KUHETUYECKOIM SHEPTUH.

[TorennmanbHas sHeprus. IloTeHumanbHas SHeprust ynpyro aeOpMHUPOBAHHOM NpPY>KUHBI.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnmanbHble W HENMOTEHIMaNbHble CWIbl. CBs3p paOOThl HEMOTEHIHAIbHBIX CHI C
M3MEHEHUEM MEXaHWYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS] MEXaHUYECKOW SHEPTUH.

VYnpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KOIEp, NPYKUHHBII
IIUCTOJIET, JBUKECHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[lepexoa mMoTeHIMATBLHON SHEPTUN B KUHETHUECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3yuenne abCoNOTHO HEYTIPYTOro yaapa ¢ MOMOILBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3u pabOThl CHIIBI ¢ U3MEHEHHUEM MEXaHMYECKON SHEpruu Tejaa Ha IpuMepe
PacTsKEHUSI PE3UHOBOIO XKIyTa.

Pa3nea 3. Monekynsipaas ¢pu3nka 1 TepMOAUHAMHUKA
Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYUECKOU meopuu
OCHOBHbIE TOJIOKEHUS MOJEKYJISIPHO-KHHETUYECKOH TEOpUHM M HX OMNBITHOE OOOCHOBAHUE.
BpoynoBckoensmxenue. luddysus. XapakTepABIKEHHUS W B3aUMOCHCTBUsTYacTHIIBEIecTBa. Moenu
CTPOEHHUSI Ta30B, >KUIKOCTEH M TBEPIABIX Tel M OOBSCHEHHE CBOMCTB BEIIECTBA Ha OCHOBE 3ITHUX
mozeinen. Macca u pazmepsl Mosekyn. KomnuectBo Beniectsa. IlocrosHnas ABoraapo.
TemuoBoe paBHoBecue. Temneparypa u e€ usMepenue. Illlkana remneparyp Llenscus.



Mognens wupeanpHOoro rasa. (OCHOBHOE YpaBHEHHME MOJEKYJISIPHO-KMHETUYECKOW TEOPHUH
UJeaNbHOro ra3a. AOCONIOTHas TeMIepaTypa Kak Mepa CpelHeld KMHETHMYECKON SHEpruu TEIIOBOTO
nBrkeHus dyactull rasa. Ilkana tremneparyp Kenbsuna. ['a3zoBble 3akoHBI. YpaBHeHHEe MeHeneeBa—
Knanetipona. 3akon Jlanmerona. M3omporiecchl B WIAealbHOM Ta3e C IMOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBieHHe H30MPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OmBITHI, TOKA3bIBAOIIIE TUCKPETHOE CTPOCHUE BEIIECTBA, (POTOrpadmu MOJIEKYII OPTaHUIECKUX
COEIUHECHUH.

OmnprTel 10 U GY3UH KUIKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBM)KEHUSI.

Mogens onbiTa llTepHa.

OnbIThl, JOKAa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aMOIEHCTBUS.

Mopaenb, HUTFOCTpUPYIOIIAs MPUPOLY IABJICHHS ra3a Ha CTEHKHU COCYJa.

OnbIThl, MITIOCTPUPYIOLIME YPABHEHUE COCTOSTHUS MI€aIbHOIO ra3a, U30MPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

Omnpenenenne Macchl BO3IyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpEeHHH 00bEMa KOMHATHI,
JIaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy TApaMETPAMU COCTOSIHUS pa3peKEHHOTO rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHamuueckas cucteMa. BHYTpeHHss SHEpPIUs TEPMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI
e€¢ m3MmeHeHus. KomuuectBo TernoTel M paboTa. BHYTpeHHsIsT SHEprusi oAHOATOMHOTO HJEaIbHOTO
rasza. Buapl Temonepenadn: TEIUIONPOBOAHOCTb, KOHBEKLUS, U3Iy4YEHHE. YIENIbHAs TEIUIOEMKOCTb
BenlecTBa. KoianuecTBo TemaoThl pu Temionepeaaye.

ITonstne o0 aguabatHom nporecce. IlepBolii 3akoH TepMmoauHamuku. IlpumeHeHue nepBoro
3aKOHa TEPMOJAMHAMUKHU K H3ompoueccaM. ['papuueckast uHTeprnpeTarus padoThl rasa.

Bropoii 3akoH TepmoanHamuki. HeoOpaTuMocTh MpoLeccoB B NpUPOJE.

Tennosele MamuHbl. [IpuHIMOBL OeHCTBUS TeIUIOBbIX MamuH. I[IpeoOpazoBanHusi sHepruu B
TerIoBbIX MamMHax. KoagduuueHnt monesnoro neictBus TeruioBoi MamuHbl. Llukn KapHo u ero
KOO(PPHUIMEHT MOJIE3HOTO AEHCTBUS. DKOJIOTHYECKUE MTPOOIIEMBI TETTIOIHEPT€THKH.

TexHudeckue ycTpoicTBa M INPAKTUYECKOE NPUMEHEHHUE: BUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJNOAWIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEPTHH Teja TMPU COBEPIIEHHH PAa0OTHI: BBUIET MPOOKH U3 OYTBHUIKH
noJ JEHCTBHEM CXaToro BO3JyXa, HarpeBaHue d¢pupa B JaTyHHOH TpyOke NyTéM TpeHHs
(BuaeOIEMOHCTpAITHS ).

V3MeHeHMe BHYTpEHHEH sHepruM (TeMIiepaTypsl) Teja MpH Terionepeaaye.

OnbIT 0 aarabaTHOMY PACLIMPEHUIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTesl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O IBUraTelsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue yaenbHOU TEeII0EMKOCTH.

Tema 3. Azpecamnvie cocmoanun eewjecmea. Pazogvie nepexoovl

[TapooOpazoBanue u KoHAeHcauus. VcmapeHue u kumeHue. AOCONIOTHAas M OTHOCUTEIbHAs
BJIQOKHOCTh BO3Ayxa. HachelmeHHBIH map. YaenpHas TemoTa MapooOpa3oBaHMs. 3aBUCHUMOCTD
TEMIIEPATYPbl KUIIEHWSI OT 1aBJICHUS.

Teépmoe Tteno. Kpucrammueckne u amopdHbIe Tena. AHU3OTPONHSI CBOWCTB KPHUCTAIIIOB.
Kunnkne kpucramnsl. CoBpemeHHble MaTepuaisl. [InaBieHne u kpucrammsanus. Y JelbHas TEIIoTa
riaBnenus. CyOmumarust.

VYpaBHeHHE TEMI0BOro OanaHca.



TexHuueckue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U  TCHUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU TOJYYCHHs] COBPEMEHHBIX MAaTE€pUajoB, B TOM YHCIE HAHOMATEpPUAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACBILIEHHBIX MAPOB.

Kunenue npu moHM»KEeHHOM JaBICHUH.

Crioco0bl U3MepeHUs BIaKHOCTH.

Halmronenue narpeBanus U TUIaBJICHHS] KPUCTAINTHYECKOTO BEIIECTBA.

JleMOHCTpalus KpUCTAIIIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHvie pabomoi

N3mepeHre OTHOCUTENBHON BIIaKHOCTH BO3yXa.

Paspnen 4. DiekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

DnekTpu3anus Ten. DIeKTpudeckuil 3apsaa. JBa Buaa sinekTpuueckux 3apsanoB. [IpoBonHukw,
JUBJIEKTPUKHU U TOJTYIIPOBOJHUKHU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOIO 3apsa.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. TodeuHbI AJIEKTpUUECKUI 3apsil. DJIEKTPUUYECKOE
nosie. Hampspk€HHOCTH asiekTpuueckoro mois. [lpuHuMN cynepno3unuy 3JIeKTPUYECKUX IOJIEH.
JIuHuy HanpsKEHHOCTH 3JIEKTPUUYECKOTO MOJIS.

Pabora cun snexrpocraTrueckoro nois. Ilorernuman. PazHocTs morenmnmanos. [IpoBogauku u
JIUAJIEKTPUKHU B 3JIEKTPOCTATHUECKOM MoJe. J(uanekrpuyeckas NpOHUIAEMOCTb.

OnektpoémMkocTh. KoHaeHcaTop. DNEKTpOEMKOCTh  IJIOCKOTO  KOHAEHcaTopa. JHEPrus
3apSyKEHHOT0 KOHJIEHCATOPA.

TexHuueckue ycTpoWcTBa U MPAKTUYECKOE MPUMEHEHHE: 3JEKTPOCKON, AIIEKTPOMETD,
AIIEKTpOCTATHYECKasT 3alllUTa, 3a3eMJICHHE JJIEKTPONPUOOPOB, KOHJEHCATOP, KOMHPOBATBbHBIN
anmapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO M IPUHIUIT JEHUCTBUS 3JIEKTPOMETPA.

B3anMopeiicTBue Ha’NEeKTPU30BaHHBIX TEll.

DNEKTPUIECKOE T0JIE 3apSIKEHHBIX TeTl.

[IpoBOHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DneKkTpocTaTHUecKas 3alluTa.

JIMDIIEKTPUKH B JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOU[aJM IUIACTHH, PAaCCTOSHUS
MEXIY HUMH U JTUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOTO KOH/IEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannwiii 3n1ekmpuyeckuii mox. Toxu 6 paznuunsix cpeoax

DNeKTpUYECKUi TOK. YCIIOBHUS CYIIECTBOBAaHUS 3JEKTpUYECKOTro Toka. Mctounuku toka. Cuna
ToKa. [IoCTOSIHHBIN TOK.

Hamnpspxenue. 3akon Oma aJig y4acTka 1ernu.

DNEeKTpUYEecKoe COIMPOTUBIICHHE. YIENIbHOE CONMpOTHBIEHHE BemiecTBa. [locienoBarenbHoe,
napajuleJIbHOE, CMEIIaHHOE COEAMHEHNE TPOBOHUKOB.

PaGora snektpudeckoro Toka. 3akoH Jxoymns—Jlenmna. MoIHOCTh 3IEKTPUIECKOTO TOKA.

DNEeKTpOABMKYIIAsl CUJIa M BHYTPEHHEE COINPOTHBIEHHE HCTOYHMKA ToKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) ayekTpudeckoi nenu. KopoTrkoe 3aMbIkaHue.

DJeKTpoHHAasi MPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCHUMOCTb CONPOTHUBIIEHUSI METANIOB OT
teMriepaTypbl. CBepXIpOBOIUMOCTb.

DnexTpuyeckuil ToK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.



[TonynpoBonHuku. CoOCTBEHHAs: U MPUMECHasi IPOBOJIUMOCTb MOIYHPOBOJHUKOB. CBOMCTBA p—
n-niepexona. [lonynpoBoaHUKOBbBIE TPUOOPBHI.

ONEeKTpUYECKUH TOK B pacTBOpaXx M pacIulaBax dJEKTPOJMTOB. DJIEKTPOJIUTHYECKAS
JUCCOIHAIUS. DIEKTPOIIN3.

OnexTpuueckuii TOK B razax. CaMOCTOSATENBHBI M HECAMOCTOSITENBHBIM paspsia. MomHws.
ITna3ma.

TexHudeckue ycTpoiiCTBa M NPAKTHYECKOE INPUMEHEHME: aMIIEPMETP, BOJIBTMETP, PEOCTaT,
HCTOYHUKHU TOKA, AJIEKTPOHArpeBaTebHble MPUOOPHI, AIMEKTPOOCBETUTENBHbBIE MPUOOPHI, TEPMOMETP
COIIPOTHBIICHUs], BaKyyMHBIH IHOJ, TEPMHCTOPHl M (HOTOPE3UCTOPHI, IMOJYNPOBOJHUKOBBIA THOJ,
rajbBaHUKA.

Jlemoncmpayuu

N3mepenne cuitbl TOKa U HAPSKEHHUS.

3aBUCUMOCTb  CONPOTUBJICHMS] LMWIMHAPUYECKUX IMPOBOJHUKOB OT JUIMHBI, IUIOILAIH
MIONIEPEYHOT 0 CEYEHUS U MaTepHraa.

CMemaHHOE COEIUHEHNE TPOBOJHUKOB.

[IpsiMoe wm3MepeHHe JIIEKTPOABMKYIIEW Ccuibl. KOpoTkoe 3aMblKaHME TI'aIbBAHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMS.

3aBUCUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE AIIEKTPOIUTOB.

HckpoBoli pa3psa 1 NPOBOAMMOCTD BO3AyXa.

OAHOCTOPOHHSAS MPOBOAUMOCTD AUOAA.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

N3y4yeHne CMEIaHHOTO COEqUHEHUSI PE3UCTOPOB.

N3mepenne 37eKTpoABMKYILEN CHUIIbI HCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTUBIICHUS.

Habmronenue anexkrpoiusa.

MexnpeameTrHblie CBSI3H

Nzyuenne kypca ¢usuku OazoBoro ypoBHsS B 10 Kiacce ocymiecTBisercs ¢ y4€ToMm
COJIepKATEIBHBIX MEKIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Meosicnpeomemmnule nonamusi, CBI3aHHbIE C U3YYEHHUEM METOJOB HAy4YHOTO NMO3HAHMS: SIBJICHUE,
Hay4HbIM (akT, rumores3a, (Qu3MUEcKas BEIMYMHA, 3aKOH, TEOpHs, HaOJIIOJEHUE, HKCIEPHUMEHT,
MOJEIINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUH, NTuHelHas (yHKIMA, napadoia, runepoosa, ux
rpaQuKd W CBOWCTBA, TPUTOHOMETpUYECKHWE (YHKIMH: CHUHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIMHA HAa OCH KOOPIUHAT, CIOKEHUE
BEKTOPOB.

Buonozus: MexaHndeckoe JBMKEHHE B )KUBOM mpupose, auddysus, ocMoc, TemI000MeH KHUBBIX
OpraHu3MoOB (BUABI TEIUIONEpENadyH, TEIJIOBOE PAaBHOBECHE), JJIEKTPUUECKHUE SBICHHUS B JKHUBOMN
IIPUPOJIE.

Xumus: IHACKPETHOE CTPOCHHME BELIECTBA, CTPOCHHE AaTOMOB M MOJIEKYJ, MOJIb BEIECTBa,
MOJIIpHasl Macca, TEIJIOBbIE CBOMCTBA TBEPHABIX TEJ, )KMIKOCTEM M Ia30B, MIEKTPUYECKHE CBONCTBA
METaJUIOB, AIEKTPOJIUTHYECKAS TUCCOUALNS, TAIbBAHUKA.

l'eoepaghus: BIa)XHOCTB BO3lyXa, BETPbI, 0apOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHME JBUKEHHH C HCIOJIb30BAHUEM MEXAaHU3MOB, YYET TpPEHHUS B
TEXHUKE, TOMLUITHUKH, CTIOIb30BaHUE 3aKOHA COXPAHEHHs UMITyJIbCa B TEXHHUKE (pakeTa, BOJIOMET U
JIpyrue), JBUTaTedb BHYTPEHHEro CropaHusi, mapoBas TypOuWHA, OBITOBOM XOJOAWIBHUK,
KOHAMIIMOHED, TEXHOJIOTUU TOJyYEHUSI COBPEMEHHBIX MAaTepUaJIOB, B TOM YHCJIE HAHOMATEpUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUYECKAs 3aIUTa, 3a3eMJICHHE DIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBII
HPUHTEP, 3JEKTPOHArpeBaTeIbHbIE PUOOPHI, HIEKTPOOCBETUTEIbHbBIE PHUOOPHI, TaIbBAaHUKA.



11 KUIIACC

Pa3pnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMazHUMHAA UHOYKYUSA

IloctosiHHbIE MarHWTHL. B3anMozeiicTBHe NOCTOSHHBIX MarHUTOB. MarHuTHoe moze. Bektop
MAarHuTHOM MHIAyKUWHU. lIpyHIMIO Ccynepno3uuuy MarHUTHBIX IOJiel. JIMHMM MAarHUTHOM WHIYKIIHH.
KapTuna nuHUI MarHUTHON MHAYKLNH OJI IOCTOSTHHBIX MarHUTOB.

MaruautHoe 1nose npoBoJHUKa ¢ TokoM. KapTuHa TMHUN MHAYKIMHA MarHUTHOTO MOJISL JUIMHHOTO
IPSIMOrO ITPOBOJHMKA M 3aMKHYTOI'O KOJBIIEBOTO NPOBOJHHUKA, KAaTYIIKA ¢ TOKOM. OmelT Dpcrena.
B3anMopeiicTBrE ITPOBOIHUKOB C TOKOM.

Cuna Amniepa, €€ MOZLyJIb U HallpaBJIICHUE.

Cuna Jlopenna, e€ MoAyiab U HampasiieHHe. [IBUKeHHE 3apsDKEHHOM 4acTHIBI B OJHOPOJHOM
MarHuTHOM nose. Pabota cuiel JlopeHna.

SBneHue  dNEKTpOMarHUTHOM  MHAYKOMM. [loTOK  BExkropa  MarHUTHOM  MHIYKIUU.
DNEeKTpOABMKYLIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu Dapazes.

BuxpeBoe nanekTpuueckoe 1moJsie. ONEKTPOABIKYIAs Cujla WHAYKIUM B TPOBOJHUKE,
JBIKYIIEMCS TIOCTYNATENbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTB. SIBICHNE CAMOMHIYKIMHU. DJIEKTPOABHKYILAS CHUJIA CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJISI KaTYLIKU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue  ycTpolcTBAa W IPAKTHUECKOE  IPUMEHEHHE: IOCTOSHHBIE  MAarHWTHI,
AJIEKTPOMArHUTHI, JJIEKTPOJIBUraTelb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTULl, MHIAYKLIMOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM ITOJIEM.

JInHMM MHIYKIMY MarHUTHOTO MOJIS.

B3anmogeiicTBue qByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIopeHIa Ha HOHBI SJIEKTPOJINATA.

SIBneHnE DIIEKTPOMArHUTHON MHAYKIIHH.

IIpaBuno JleHna.

3aBUCUMOCTBD JIEKTPOJABIKYIIEN CHIIBI HHAYKIIMH OT CKOPOCTH U3MEHEHNSI MarHUTHOT'O TIOTOKA.

SIBneHne caMOUHIYKITHH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanue 1eHCTBUS OCTOSIHHOIO MarHUTa Ha paMKy € TOKOM.

HccnenoBanue siBI€HUS JIEKTPOMArHUTHON MHAYKIINU.

Pazgen S. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMaZHUMHbBIE KONEOAHUS

KonebarenbHas cucrema. CBoOOAHBIE MeXxaHMUYECKUE KojiebaHus. ['apMoHuueckue KoneOaHus.
[Tepuon, yactora, ammuTyaa u ¢gasza konedanuil. IlpyxuHHbIN MasTHUK. MaTeMaTHUeCKUH MasiTHUK.
VYpaBHeHHe rapMoHUecKux Kosnebanuil. [IpeBpaiiienue s3Heprun Npu rapMOHMUECKUX KOJIeOaHUSIX.

Konebarenbuplif  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbBIE KOJEOAaHUS B  HACATIBHOM
K0JIe0aTeIbHOM KOHTYpe. AHaJOrus MEXIy MEXaHWMYECKUMHU M 3JIEKTPOMAarHUTHBIMU KOJEOaHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHHUsI YHEPTUHU B UJICAILHOM KOJIeOATEIbHOM KOHTYE.

[IpencraBinenre o 3aTyxaroUMX KojeOaHUsAX. BbIHyXIE€HHbIE MeXaHMYeCKHe KojeOaHusl.
Pe3onanc. BeiHyX1€eHHBIE 3JIEKTPOMAarHUTHbIE KOJIeOaHMUs.

Ilepemennbiii Tok. CHHycOMIadbHBI I€pEeMEHHBIH TOK. MOIIHOCTh NEPEMEHHOr0 TOKa.
AMIITUTYJHOE U IEHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA Y HANIPSKCHMUS.



Tpanchopmarop. IlpousBoacTBo, mepenada U MOTpeOJIeHWE DIEKTPUUECKON SHEPruu.
OKOJIOTUYECKHE PHUCKM TpH  [POU3BOJCTBE  3JeKTposHepruu. KynbTypa  ucnoiab3oBaHUS
AIIEKTPOIHEPTUH B IOBCETHEBHOM JKU3HHU.

TexHMUecKne yCcTpoWCTBa M IPAKTUYECKOE NMPUMEHEHME: JJIEKTPUYECKUN 3BOHOK, I'€HEPATOp
MIEPEMEHHOT0 TOKA, JIMHUM 3JIEKTponepe1ay.

Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoyeOaTeNbHOM cHCTEMbl (NMPY>KUHHBIA WM MaTeMaTHYECKH
MasITHUK).

Habmoienue 3aTyxaronux KoieOaHmii.

UccnenoBanue CBOMCTB BBIHYKICHHBIX KOJIEOAHUH.

Habmonenue pesonanca.

CBOOOHBIE AIIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSKEHHSI OT BPEMEHH) 7Sl 2JIEKTPOMArHUTHBIX
Kosie0aHMil.

Pe3onanc mnpu mnocinegoBaTelbHOM COEAMHEHUM PE3UCTOPA, KATYIIKM WHAYKTUBHOCTH U
KOHJIEHCaTopa.

Mopenb TMHUY 3JIEKTPOIEpEeIAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanne 3aBUCHUMOCTH TEpHOAAa MalbIX KoieOaHWH Tpy3a Ha HUTH OT AJUHBI HUTU H
Macchl Ipy3a.

HccnenoBanne nepeMEeHHOro0 TOKa B LENU M3 MOCIEIOBATENIbHO COEAMHEHHBIX KOHAEHCATOpa,
KaTyIIKH U Pe3UCTOopa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBLE 80JIHbL

MexaHnueckue BOJIHBI, yClIOBUSI pactipocTpaHeHus. Ilepuon. CkopocTh pacnpoCTpaHEHUS U
JuMHa BONHBIL. [lomepeunsie u mpojonbHble BOJMHBL. MHTepdepeHms u nudpakius MeXaHMYECKUX
BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJIHBL. YCJOBMSI M3JIy4€HMsI DJIEKTPOMAarHUTHBIX BOJH. B3anmuas
opueHrauust BekTopoB E, B, V B snexTpomarHutHoi BosiHEe. CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MpEIOMIIEHUE, MoJsIpu3anus, nudpakiuys, uHTepdepeHtIus. CxopocTh
AIEKTPOMATHUTHBIX BOJIH.

[Ikana 3;1eKTpOMarHUTHBIX BOJTH. [I[pUMEHEHHE AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIIBI pagnOCBA3M U TeleBUAeHUs. Paaronokanusi.

DEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KAIOIIEeH CpeIbl.

TexHnuecknue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKalbHblE HWHCTPYMEHTHI,
yJIbTPa3ByKOBasl AMArHOCTUKA B TEXHUKE U MEAMIIMHE, pajgap, paIuoNpUEMHUK, TEJIEBU30P, aHTCHHA,
tesnepon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJOIbHBIX BOJH.

KoneOmromeecs Te10 Kak UCTOUHUK 3BYKa.

Habmoienue orpaskeHus: U MpeoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue nnreppepeHuny u AMQpakiiuy MEXaHMueCKUX BOJIH.

3BYKOBOM pe30HaHC.

HaGmronenue cBs3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTY/IOM M 4acTOTOM KOJIeOaHUH.

UccnenoBanue CBONCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, MPEIOMIICHUE, MOJIpU3alius,
Judpaxus, MHTepQepeHLs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. IIpsMonuHeiHOE pacnpoCTpaHEHUE CBETa B OAHOPOJIHOM cpene. Jlyu
cBeTa. ToueuHblli HICTOYHUK CBETA.

OTtpakeHne cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHHil B TUIOCKOM 3€pKaie.



[Ipenomnenue cBera. 3aKOHBI NPETOMIICHUS CBeTa. AOCOIIOTHBIM TMOKa3aTeNb MPETOMIICHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. [IpenenpHbIil yroi MoJTHOTO0 BHYTPEHHETO OTPAKECHHUS.

Hucnepcus ceeta. CrnoxkHbIi cocTaB Oenoro cBera. L[Ber.

Cobuparore u pacceuBaromue JUH3bI. ToHKas nuH3a. DOKYCHOE PACCTOSTHUE M ONTHYECKas
cuia TOHKOM nmuH3bl. [locTpoenue n300pakeHuil B COOMPAIOIINX U paccerBaronux IuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BeJIMUCHNE, TaBacMOe JTHH30M.

[Ipenenbr npUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBas onrtuka. Untepdepenmus cBera. KorepeHTHbIe UCTOYHUKH. Y CJIOBHS HAOIIOICHUS
MaKCHUMyMOB M MHHHMYMOB B HHTEP(EpPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHKOB.

Hudpakuust cBera. JudpakiuonHas pemérka. YclIoBUE HAOMIOIEHUS TIaBHBIX MaKCHMYyMOB
MIpH TaJICHUH MOHOXPOMAaTHYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpPOHCTBAa H TMPAKTHYECKOE TMPUMEHEHWE: O4YKW, Jymna, ¢oToarnrmapar,
MPOEKIMOHHBIN amnmapar, MHKPOCKOIN, TEIeCKON, BOJIOKOHHas OMNTHKa, AU(paKkIUOHHAs pemeTKa,
TOJISIPOUI.

Jlemoncmpayuu

[TpstMmonMHEHOE pacIpoCTpaHeHNEe, OTPaKeHUE U TIpeIoMyIeHre cBeTa. OnTHYecKrue mpHOOpHI.

[TonHoe BHyTpeHHee oTpaxeHue. Moiens CBETOBOAA.

UccnenoBanue CBONCTB N300paKEHUM B JIMH3AX.

Mopenu MUKpOCKOIIa, TeIeCKona.

HaGmronenue nuatepdepeHimn crera.

Hab6monenue nudpakuuu ceera.

HaGmronenue aucnepcun certa.

[Tonyuyenue crnekTpa ¢ HTOMOIIBIO MPU3MBL.

[Tonmydenue cekTpa ¢ HTOMOIIbIO TU(PPAKINOHHON PEIIETKY.

Habmoienue nomnsipuszanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokazartess IpeoMIEHHUs CTEKJIa.

UccnenoBanue CBONCTB N300paKEHUM B JIMH3AX.

Habmonenue nucnepcun cBera.

Pa3pnen 6. OcHOBBI cieMAJIbHONH TEOPUH OTHOCHTEILHOCTH
I'paHnnBl  IPUMEHUMOCTH  KJIacCMYEeCKOM MexaHuku. [loctynartsl crenmanbHOM TeOpUH
OTHOCHUTEJILHOCTH: NHBAPUAHTHOCTh MOJYJISl CKOPOCTH CBETa B BaKyyMe, IIPUHIUI OTHOCHTEIbHOCTH
OWHIITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHNE BPEMEHU U COKPALICHUE JUIUHBI.
DHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTUIIBI.
CBs13p Macchl C SHEPTUEN U UMITYJIbCOM PEIATUBUCTCKOM YaCTHULIBI. DHEPTHUS MOKOS.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6AHMOBOU ONMUKU

®oronbl. @opmyna Ilnanka cBsizu sHepruu (HOTOHA C €ro YacTOTOW. DHEPrus M HMITYJIBC
doToHa.

OtkpeiTue u uccnenopanue gorodpgexra. Onpitel A. I'. CtoneroBa. 3akoHbl (poTorddexTa.
VYpaBuenue DiinimreiiHa s Gorodddexra. «KpacHas rpanuma» Gotorddexra.

JlaBnenne cBera. OnbiThl [1. H. JIeGenena.

XnMudeckoe IeHCTBHE CBETA.

TexHuueckue ycTpoiicTBa M TNPAKTUYECKOE TpHUMeHeHue: (oTosnemMeHT, (oTomaTuuK,
COJIHEUHas Oartapesi, CBETOAUO/I.

Jlemoncmpayuu



®oTo3(exT Ha yCTaHOBKE ¢ IUHKOBOU MIACTHUHOM.

HccnenoBanue 3aKk0OHOB BHELTHETO OTOdIPPEKTa.

Cetoauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pesepdopra o paccessHuro o-vactui. [anerapHas Mozaensb
atoma. Iloctynarer bopa. M3nydenue u nornomieHue GOTOHOB NP MEPEXOE aTOMa C OJHOI'O YPOBHS
SHEepruu Ha qpyroi. Buasl cnextpoB. CriekTp ypoBHEH SHEPrUM aToMa BOJOPO/a.

BonnoBele cBolicTBa yactull. Bonnel ne bpoins. KopmyckynsipHO-BOJIHOBOM Ayanusm.

CrioHTaHHOE U BBIHYKJEHHOE U3TyUYEHHE.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE NPUMEHEHUE: CIEKTPaIbHbIM aHanN3 (CIEKTPOCKOIT),
J1a3ep, KBAaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Peszepdopaa.

Onpenenenne AIMHBI BOJIHBI JIa3epa.

Habutoienue inHeRvaThIX CIEKTPOB U3JIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

Habmoienue nuHeRvaToro cnexkTpa.

Tema 3. Amomnoe s0po

OKCIIEpUMEHTHI, J10Ka3bIBAIOIIUE CIIOKHOCTb CTPOEHUs sapa. OTKpBITHE PagUMOaKTHBHOCTH.
OmnbiTel Pezepdopna mo onpepeneHnto cocraBa pagnoakTuBHOro m3mydeHus. CBoicTBa anbda-, Oera-,
raMMa-u3irydyeHus. BausHue paiMoakTUBHOCTH HA )KMBBIE OPIaHU3MBI.

OTtkpbiTHe TIpoTOHAa U HeWTpoHa. Hyxinonnas monens siapa ['eiizenOepra—lBanenko. 3apsin
anpa. Maccosoe uncio sapa. Mzoromnsl.

Anbda-pacnaa. DJEKTpOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-uzmyuenue. 3akoH
paZMoOaKTUBHOIO pacnaja.

DHeprus CBs3M HYKIIOHOB B sizipe. SnepHbie cribl. JledekT Macchl sipa.

SAnepusble peakuyu. [leneHne u CUHTE3 A1€Ep.

SAnepusiii peakrop. Tepmosinepusiii cunTe3. [IpoOaemMbl U NEPCIEKTUBBI SIIEPHON SHEPTETUKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON YHEPTETHKH.

OnemeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Metobl HaOMIOICHNS U PETUCTPALIMH HJIEMEHTAPHbBIX YACTHII.

@dynnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (M3NYECKOi KapTHHBI MHpA.

TexHuueckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: [JO3UMETp, Kamepa BuibcoHa,
AJIEpPHBII peakTop, aTOMHasi 6oMoa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

HccnenoBanune TpekoB 4acTull (110 TOTOBBIM (oTorpadusim).

Paznea 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Oransl pa3BuTUs acTpoHOMUU. IpukiagHoe 1 MUPOBO33PEHUECKOE 3HAUEHUE AaCTPOHOMHHU.

Bun 3B€3aH0T0 Heba. Co3Be3nus, spKue 3BE3MbI, IUTAHETHI, NX BUAUMOE JABIKEHHE.

Conneynas cucrema.

Connue. Conneunasi akTuBHOCTh. Mctounuk sHeprun ConHua M 3BE371. 3BE37bI, UX OCHOBHBIE
XapakTepUCTUKHU. JluarpaMMa «CHEKTpPaJIbHBIM KIACC — CBETUMOCTb». 3BE3Abl  IVIABHOU
MOCJIEA0BATENBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JJIsl 3BE3/] IVIaBHOM MOCIE0BATEIbHOCTH.
BayTpenHee crpoenue 3B€371. COBpEMEHHBIE IPEICTABICHUS O MPOUCXOKIACHUH U dBosonMu CostHia
1 3BE3/1. DTambl )KU3HU 3BE3.



Mneunsiii [lyte — nHama [Mamaktuka. Ilonoxenune u apmwxenue Connua B ['amaktuke. Tumsl
ranakTuk. Paguoranaktuky u kBazapel. UEpHBIE ABIPHI B sIpax rajJaKkTHK.

Bcenennas. Pacummpenue Beenennoit. 3akon Xa066uma. Paz6eranue ranaktuk. Teopust bosnbiioro
B3pbIBA. PEIMKTOBOE M3ITydeHHeE.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepewénnbie mpo6iieMbl aCTPOHOMUH.

Yuyenuueckue nabnrooenus

Habumtoienust HeBOOPYKEHHBIM IJ1a30M C HCIHOJB30BAHUEM KOMIIBIOTEPHBIX MPUIOKEHUH IS
OIpeNieIeHUs] TOJIOXKEeHUsT HeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHS
CeBepHoOro noiymiapus ¥ sipkue 3BE3/bl.

Habmonenus B teneckon Jlynsl, mianer, Mieunoro IlyTu.

O0o0maroniee noBTOpeHue

Ponp pu3uku M acTpOHOMHMH B SKOHOMHUYECKOW, TEXHOJIOTMYECKOM, COIMATIbHON M 3THYECKOM
cepax NeATeNbHOCTH YEJIOBEKa, pOJib U MECTO (M3MKM U aCTPOHOMHU B COBPEMEHHOM Hay4HOU
KapTHHE MHpa, pojb (PU3NUECKOW TEOpHH B (POPMUPOBAHUM IMPEJICTABICHUNA O (PU3NUECKON KapTHHE
MHUpa, MecTo (HU3MYecKOi KapTWHBI MHUpa B OOIIEM pSAIy COBPEMEHHBIX €CTECTBEHHO-HAyYHBIX
IIPEJICTaBICHUN O IIPUPOJE.

MexnpeameTrHblie CBA3H

Nzyuenne kypca ¢usuku Oa3zoBoro ypoBHsS B 11 Kiacce ocymiecTBisercs ¢ yd4€ToMm
COJIepKATEIBHBIX MEKIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Meosicnpeomemmnule nonamusi, CBI3aHHbIE C U3YYEHHUEM METOO0B HAy4YHOTO NMO3HAHMS: SIBJICHUE,
Hay4HbIM (akT, rumnores3a, (Qu3MUecKas BEIMYMHA, 3aKOH, TEOpHs, HaOJIIOJEHUE, HKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHEe CHCTEMbl YPaBHEHHWH, TPUTOHOMETpUUYECKUE (DYHKIMM: CHHYC,
KOCHHYC, TAaHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIUHU
Ha OCH KOOPJHMHAT, CI0KEHHUE BEKTOPOB, IPOU3BOIHBIC FIE€MEHTAPHBIX (YHKUUH, MPU3HAKU TOA00MS
TPEYTOJILHUKOB, OTIPE/IeICHUE TIOMIA U THIOCKUX (GHUryp 1 00BEMa Tel.

Buonozus: >nexTpuyeckue sBIEHUs B JKUBOM Mpupoje, KonebaTelabHbIE IBMKEHHUS B JKUBOU
IIPUPOJE, ONITUYECKHE SIBIICHUS B )KUBOM IPUPOJE, ICHCTBHAE PaAUallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTANINYECKasi CTPYKTypa TBEPABIX TEJl, MEXaHU3MBI
00pa30oBaHMs KPUCTAUINYECKON PEIIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eoepaghus: MarHuUTHbIE TONIOCa 3€MJIM, 3aJeKW MarHUTHBIX pyd, (OTOChEMKAa 3eMHOMU
ITOBEPXHOCTH, IIPEICKA3aHNUE 3EMIIETPSACCHU.

Texnonozcus: JMHUM DIEKTPOIEpenad, TIEHEpAaTOp IEPEMEHHOTO TOKA, JJIEKTPOJIBUIraTellb,
WHAYKLIMOHHAs IMe4b, pajap, paJAuoOnNpuEéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTUKA, COJIHEYHAas 6arapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenue yuebHoro npeamera «dusuka» Ha ypoBHE cpefHero oluiero odopazoBanus (6a30BbI
YpOBEHBb) JOJDKHO OOeCNeduTh JOCTIDKEHHE CHEeNYIONIMX JTUYHOCTHBIX, METalpelIMETHBIX U
MIPEeIMETHBIX 00Pa30BaTEIBHBIX PE3YJIBTATOB.

JIMUHOCTHBIE PE3YJIbTATHBI

JIndHOCTHBIE pE3yNbTaThl OCBOEHHUS ydeOHoro mnpeamera «DuU3UKa» AODKHBI OTPaXKaTh
TOTOBHOCTh MW CIIOCOOHOCTH OOYyYalImUXCsl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH
MO3UIMEeH JTUYHOCTH, CUCTEMOW HEHHOCTHBIX OpPUEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEXKIECHUH,
COOTBETCTBYIOIINX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHHUCKOTO OOINECTBa, PACIIMPEHHUE >KU3HEHHOTO
ONbITa M ONBITA ACSATEIBHOCTH B MPOLECCE peaIu3allid OCHOBHBIX HAMPABICHUW BOCHUTATEIBHOU
NIeSATETLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh TPAXKTAHCKON MMO3UIMN OOYYArOMIerocss Kak akKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHICKOTO 0OIIECTBa;

MPUHATHE TPATUIIMOHHBIX  OOIIEUETIOBEYECKUX T'YMAHUCTHYECKUX U  JIEMOKPATUYECKUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO [EATEIbHOCTh B MHTEpECax TPaKTAHCKOTO OOIIECTBa,
y4acTBOBaTh B CAMOYTPaBIECHUH B 00pa30BaTeIbHON OpraHU3aINH;

YMEHHE B3aHMOJIEHCTBOBATh C COLUATBLHBIMU MHCTUTYTaMU B COOTBETCTBUU C MX (PYHKIUSIMU U
Ha3HAYEHUEM,;

TOTOBHOCTH K TYMaHUTApPHOW U BOJIOHTEPCKOM JEATEIHHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIMTAHUS

c(OPMHPOBAHHOCTH POCCUHCKON TPAKTAHCKON MIIEHTHYHOCTH, TATPHOTU3MA;

LIEHHOCTHOE OTHOIIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTUKEHUSAM POCCUHCKHUX YUEHBIX B
obsactu GU3UKU U TEXHUKU,

3)AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHHSI,

CIOCOOHOCTh OIIEHUBATh CHUTYaIlMl0 W TMPUHUMATh OCO3HAHHBIC PEIEHUs, OPUEHTUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH, B TOM YHCJIE B IEATEILHOCTH YUYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyAyIIero;

4)3CTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYAs SCTETUKY HAYYHOTO TBOPUYECTBA, MPUCYLIETO
¢duznyecKoil HayKe;

S)TpyAoBOro BOCIMTAHHUSA:

WHTEpEC K Pa3IudHbIM cdepam MpoPecCHOHATBHON NEATeTbHOCTH, B TOM YHCIIE CBSI3aHHBIM C
¢bu3MKOW W TEXHUKOH, yMEHHe COBEepIIaTh OCO3HAHHBIM BBIOOp Oynymed mpodeccuu
peanu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTh U CIOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa3oBaHMIO B oOjactu (U3UKKA Ha
MPOTSKEHUH BCEU KU3HU;

6)3K0/10rMYeCKOro BOCIIUTAHMS:

C(OPMUPOBAHHOCTh ~ JKOJIOTHYECKOW  KYJIBTYPBI, OCO3HaHHWE TJI0O0ATBHOTO  Xapakrepa
HKOJIOTUYECKUX MPOOIIEM;

IJJAHUPOBAHUE W OCYLIECTBIICHUE JEHWCTBUU B OKPY>KAlOIIECW Cpele Ha OCHOBE 3HAHMS LEel
YCTOMUYMBOIO pa3BUTHUS YEJIIOBEUECTBA;

pacHIMpEeHUE OMBITA JEATEIHLHOCTH SKOJOTHYECKON HAMPABJICHHOCTH HA OCHOBE HMEIOIIUXCS
3HaHU# N0 (PUBHKE;

7)IEHHOCTH HAYYHOI'0 MO3HAHUS:



Cc(OPMHPOBAHHOCTL MHMPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS
buznyeckoil HayKu;

OCO3HaHMWE IEHHOCTH HAy4yHOM JAeATeNIbHOCTH, TOTOBHOCTh B Ipoliecce H3y4yeHHs (Pu3Mku
OCYIIECTBIISITh IPOEKTHYIO M UCCIIEI0BATENIbCKYIO I€ATEIbHOCTh MHIMBUIYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATHI

IMo3naBaTebHBbIE YHUBEPCAJbHbIE YUeOHbIE 1eHCTBUS
ba3oBble J1ornueckue JeicTBUA:

CaMOCTOSITETFHO  (OPMYJIUPOBATh W AKTyaIHM3UpPOBaTh MpoOOJIeMy, paccMaTpuBath €
BCECTOPOHHE;

ONPEACIISITh UEIU AEATEIbHOCTH, 3a1aBaTh TApaMETPbl U KPUTEPUH UX TOCTUKECHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMAaTPUBAEMBIX (PU3NUECKUX SBICHUSIX;

pa3pabaThiBaTh IUIaH PEIICHUsS TPOOJEMBbI ¢ YUYETOM aHajInu3a MUMEIOIIUXCS MaTepUalbHBIX W
HEMaTepHalbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B JIEATEIIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIEISAM, OLICHUBATh
PUCKHU MOCIEACTBUH AESITENbHOCTH;

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCJIOBUSX PEATHHOTO, BHPTYyaIbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBUS,

pPa3BUBATh KPEaTHUBHOE MBIIINICHHUE MPU PEIICHUN KU3HEHHBIX TTPOOIEM.

ba3oBble ucciegoBarTe/bCKue AeiicTBHA:

BIIQJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIFOUEBBIMH MMOHATUAMH M METOJaMU (DU3UYECKON HAYKH;

BJIa/IETh HaBBIKAMHU y4eOHO-UCCIIEOBATENBCKOM U MPOEKTHOW IEATENBHOCTH B 001acTh (PU3HKH,
CITOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUS 3a7ad (PU3NYECKOTO
COJIepXaHusl, IPUMEHEHUIO PA3JIMYHBIX METO/I0B IMO3HAHMS;

BJIAJICTh BUJAMH JACSATEIBHOCTA MO TMOJYYEHUIO HOBOTO 3HAHHUS, €ro HHTEPHpETAIUu,
MpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMUYHBIX y4eOHBIX CUTyalUsX, B TOM YHCIE MPH CO3JaHUU
y4eOHBIX MIPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh IPUUMHHO-CIIEACTBEHHBIE CBSI3M M aKTyaJU3UPOBATh 3a/1ayy, BbIABUTaTh THIOTE3Y €€
pElLICHMs, HAXOAUTh APTYMEHTHI JUISl JOKA3aTeIbCTBA CBOMX YTBEPKICHHUH, 3aJaBaTh MapamMeTpbl U
KPUTEPUU PEILICHNUS;

AHAJM3UPOBATh MOJIYYEHHBIE B XOJ€ PEUICHUS 33/1a4d Pe3yJIbTaTbl, KPUTHUYECKH OLIEHUBATh HX
JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX;

CTaBUTh U (popmylupoBaTh COOCTBEHHBIC 3aJaud B 00pa30BaTEIHHOM NEATEILHOCTH, B TOM
qrclie IpU U3YYeHUU (DU3HKY;

JaBaTh OIIEHKY HOBBIM CHUTYallUsM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUIECKYIO 00JIaCTh KU3HEACATEIHLHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIAraTh OPUTMHAIBHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33724, JOMYCKAIOUIUE ATbTePHATUBHBIC PEIIICHHUS.

Padora ¢ unpopmanmeii:

BIIQJICTh HABBIKAMH TOJIy4eHUSI MHPOpMAIUK (PU3NUECKOTO COAEPKAHMS U3 HCTOYHUKOB Pa3HBIX
TUIOB, CaMOCTOATEIbHO OCYUIECTBIISATh IIOUCK, aHallM3, CUCTEMATHU3alMI0 W HWHTEPIPETALHUIO
HHGOPMAITUU PA3ITNIHBIX BUIOB U (OPM TIPEICTABIICHUS;

OLICHHBATH JOCTOBEPHOCTHh HH(OpPMAIIHH;

MCIIOJIb30BATh CPEJICTBA WH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHH B pPEIICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OpraHU3allMOHHBIX 3alad ¢ coOyoeHneM TpeboBaHU
SPrOHOMHKHU, TEXHUKU 0€30MaCHOCTH, TUTUEHBI, PeCypcocOepeKeHusl, TPAaBOBbIX U ITUYECKUX HOPM,
HOpM UH(POPMAITMOHHOM 0€30MacHOCTH;



co3/laBaTh TEKCThl (PU3MYECKOTO COJEpXkKAaHUSA B PA3IMUHBIX (opMaTax ¢ yd4éTOM Ha3HA4YEHUS
MHPOPMALIMM W LEJNEBOM ayIWTOpWH, BBIOMpas ONTUMAIBHYIO (OpPMY TpPEICTaBICHUS U
BHU3YyaJIN3aLUU.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1efiCTBUS:

OCYIIECTBIISTH OOIIEHHE Ha YpOKaX (PU3UKU U BO BHEYPOUHOU JIEATEITHHOCTH,

pacro3HaBaTh MPEANOCHIIKM KOH(OIMKTHBIX CUTYalluid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3pEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB;

MIOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHON M UHIAMBHYaIbHON paboThI;

BHIOMPATh TEMAaTHKy W METOAbl COBMECTHBIX JCHCTBHHA C Y4YETOM OOIIMX HWHTEPECOB U
BO3MO>KHOCTEW Ka)KJIOTO 4I€Ha KOJUIEKTHBA;

MIPUHUMATh LIEJIU COBMECTHOM JI€ATEIIbHOCTH, OPTaHU30BbIBAaTh U KOOPAUHUPOBAThH JEHCTBHS 110
€€ JOCTH)KEHHIO: COCTaBJIATHh IUIAH JEHCTBHUM, paclpelesaTh poju C y4ETOM MHEHUN Yy4aCTHUKOB,
00CyXJ1aTh pe3yIbTaThl COBMECTHOU PabOThI;

OLIEHMBATh KAayeCTBO CBOETO BKJIaJa M KaXJOro0 y4yaCTHHKAa KOMaHIbl B OOLIMH pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeyiaraTb HOBBIE IIPOEKTBHI, OLEHMBaThb MAEH C IO3UIUM HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBIATh MO3UTUBHOE CTPATETMYECKOE IOBEIEHUE B PA3JIMYHBIX CUTYyalUsX, MPOSBIITH
TBOPYECTBO U BOOOpaKeHUE, OBITh MHUIIUATUBHBIM.

Pery/isiTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE IeiiCTBUSA
Camoopranusanms:

CaMOCTOSITENTFHO ~OCYIIECTBIIATh TIO3HABATENFHYIO JESATEIBHOCTh B 00NacTh (U3WKA U
ACTPOHOMUHU, BBISIBISITH MIPOOJIEMBI, CTaBUTh U ()OPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENTFHO COCTAaBJIATh IUIAH pEIICHUS pacuy€THBIX M Ka4deCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHHSI IPAKTUYECKOM PabOTHI ¢ YUETOM UMEIOIIMXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U
IIPEANIOYTEHU N

JlaBaTh OLIEHKY HOBBIM CHTYAIUsIM;

pacimpsTh paMKH y9eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEATOYTECHUH;

JeNaTh OCO3HAHHBIM BHIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peleHwue;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSBICHHUIO SPYAULUU B 00JACTH (DPU3UKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLMOHATbHBIH HHTEJIEKT:

JaBaTh OILIGHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JESITENBHOCTb, OIICHHBATH
COOTBETCTBHUE PE3YIBTATOB LEIISIM;

BIIa/IETh HABBIKAMHU TO3HABATENBHOW pe(dIEKCUM KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUN U
MBICITHTENBHBIX TIPOILIECCOB, MX PE3YJIbTATOB M OCHOBaHUIA,

MCIONIE30BaTh MPUEMBI peIeKCUH JIJIS OLIEHKU CUTYalluu, BEIOOpa BEPHOTO PEILICHUS;

YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHUS 110 UX CHIDKEHUIO;

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX MPU aHAIIU3€ PE3YJIbTATOB NEATEIbHOCTH;

MIPUHUMATE CeOsl, MOHMMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

MPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTUX MPU aHAIIU3€ PE3YJIbTATOB EATEIbHOCTH;

MpU3HABaTh CBOE MIPABO U MPABO JAPYTUX HA OIIUOKH.

B mpouecce noctukeHHs] TUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MPOTPAMMBI MO (PH3UKE Ui
YPOBHS CpeAHero oOmiero ooOpa3oBaHusi y OOy4YalOMIMXCA COBEPIICHCTBYETCS HMOIIMOHATBHBIN
WHTEIJICKT, MPEANOoIaraonni copMrupoBaHHOCTS:

CaMOCO3HaHUS, BKJIIOYAIOMIETO CIIOCOOHOCTh IOHMMAaTh CBOE SMOIMOHAIBHOE COCTOSHUE,
BUJIETh HAMPABJICHUS Pa3BUTHSI COOCTBEHHOM SYMOIIMOHAIBHOMN cepbl, OBITh YBEPEHHBIM B ce0€;



CaMOpETyJIMPOBaHUs, BKIIOYAIOLIEr0 CAMOKOHTPOJIb, YMEHUE NPUHUMATh OTBETCTBEHHOCTBH 3a
CBOE TMOBEJECHME, CIOCOOHOCTh aJaNTHPOBATHCS K SMOLMOHAIbHBIM H3MEHEHUSIM U IpPOSBIATH
I'MOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEN MOTHBALIMH, BKIIFOUYAOIIEH CTPEMIICHUE K JOCTHKEHHIO LIEIIN U YCIIEXY, ONITUMHU3M,
WHULUATUBHOCTh, YMEHUE JCHCTBOBATh UCXOI U3 CBOMX BO3MOYKHOCTEM;

SMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh TIOHHMMAaTh SMOILMOHAIBHOE COCTOSIHUE JPYTHX,
YUUTBIBATh €T0 MPU OCYILECTBICHUH OOIIEHNUS, CTIOCOOHOCTh K COUYYBCTBUIO U CONEPEKUBAHUIO;

COIMANIEHBIX HABBIKOB, BKJIOYAIONIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMH
JFOAbMH, 3a00TUTHCSI, MIPOSBIIATH HHTEPEC U pa3periaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATHBI

K xonmy oOyuenus B 10 kJjacce npeaMeTHbE pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxxaTb cHOPMHUPOBAHHOCTh Y 00YHAIOIIUXCSI YMEHUI:

JI€MOHCTPHUPOBAThH Ha NMPUMEPAxX PoJib U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHON HAy4YHOI
KApTUHBI MUpPA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJIOTMH, B IPAKTUYECKON AESITEIBHOCTH
JIIOAEH;

YUUTBHIBATh TPAHUIBI MPUMEHEHHUS HM3YYEHHBIX (PU3UUECKUX MOJEJeH: MaTephalbHas TOYKa,
MHepIHaIbHasl cucTeMa oTcuéra, abCOMOTHO TBEPIOE TEJO0, UACAIBHBIN ra3, MOJIeN CTPOCHUS Ia3oB,
KHUJIKOCTEH M TBEPMBIX TEJ, TOUSUHBIN AIIEKTPUIESCKHIA 3apsi/i PU PEIICHUH (PU3NUECKUX 33124,

pacro3HaBaTh (pU3HUECKUE SIBIECHUS (MPOLECCHI) U OOBACHATh UX HA OCHOBE 3aKOHOB MEXaHMKH,
MOJIEKYJIIPHO-KMHETUYECKOH TEOPUH CTPOCHHsI BEIIECTBA M JIIEKTPOAUHAMUKH: PAaBHOMEPHOE M
PaBHOYCKOPEHHOE MpPSIMOJIMHEHHOE BUKEHUE, CBOOOAHOE MajieHue Tell, IBUKEHUE 10 OKPY>KHOCTH,
WHEpIHs, B3anMoaeicTBre Tel, 1updy3us, OpOyHOBCKOE ABIKEHHE, CTPOCHUE KUAKOCTEH U TBEPIBIX
TeJl, U3MEHEHUEe 00bEMa Tesl NpU HarpeBaHUM (OXJIAXIEHUH), TEIUIOBOE PAaBHOBECHE, HCIApEHUE,
KOHJICHCAlMs, IUIABJIICHWE, KPUCTAJUIM3alus, KUIICHHE, BIAXXHOCTb BO31yXa, MOBBILICHUE JIABJICHUS
ra3a Ipy €ro HAarpeBaHUM B 3aKPBITOM COCYHAE, CBSA3b MEXIY IapaMeTpamMH COCTOSHHSA ras3a B
M30Ipoleccax, MEKTPU3aLns Tell, B3aUMOJIECHCTBHE 3apsi/I0B;

OIUCHIBaTh MEXAHUYECKOE JBWKEHHE, MCIIONb3ys (U3MUECKUE BETUYMHBI: KOOpAWHATA, IyTh,
IepeMENICHUE, CKOPOCTh, YCKOPEHHE, Macca Tejna, CWia, MMITYJIbC Tela, KMHETHYECKas SHEpIus,
NOTEHIMaJbHAs JSHEpPrus, MeXaHuueckas paboTa, MeXaHM4YecKas MOIIHOCTb; MpPHU OMHMCAHUU
NPaBWIBHO TPAKTOBATh (DMU3NYECKUN CMBICT HCIOJIB3YEMBIX BEJHMYUH, MX O0O3HAYEHUS M CIUHHIIBI,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIIME TAHHYIO (PU3NYECKYIO BEJIMUUHY C APYTUMU BETMYMHAMU;

OIUCHIBaTh U3yYEHHBIE TEIJIOBBIE CBOICTBA TENl U TEIUIOBBIE SIBJICHUS, UCIONIB3Ys (PU3UUYECKHE
BEIIMYUHBI: JABICHUE ra3a, TeMIlepaTypa, CpeaHsAs KMHETHYECKass DHEPrusl XaOTUYECKOIO IBHKECHUS
MOJIEKYJI, CPEIHEKBAJIpaTU4HAsI CKOPOCTb MOJIEKYJ, KOJUYECTBO TEIUIOTHI, BHYTPEHHSS HJHEPIHs,
pabota raza, Ko3(GGUIMEHT MOJIE3HOro JAEWCTBUS TEIUIOBOIO JABMIaTessl; MPHU OMUCAHUU MPABUIIBHO
TPaKTOBAaTh (PU3NYECKUI CMBICT HCIOJB3YEMBIX BEIUYMH, X OOO3HAYEHHUS U €IUHUIbI, HaXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMU BEJTUYMHAM;

ONMCHIBATh H3YUYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIIECTBA M DJIEKTPUYECKHUE SIBJICHHUS
(mporecchbl), MCHONB3ysl (PU3NYECKHE BEIUYMHBL: DJICKTPUUECKUN 3apsi, SJIEKTpUYecKoe IoJe,
HaIpsOKEHHOCTH I10JIsI, TOTEHLHAAJ, PAa3HOCTh IOTEHIMAJIOB; IPU ONUCAHUMU IPABWIBHO TPAaKTOBATh
(bu3uUecKnuil CMBICI HCIOIb3yEMbIX BEIMYUH, UX OOO3HAYEHHs M €IMHUIIbI; YKa3blBaTb (POPMYJIBL,
CBA3BIBAIOILME JAHHYIO (PU3UUYECKYIO BEJIMUUHY C JPYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUECKUE TIPOLECChl U SABJICHMSA, HUCHOJIb3Yd (HU3MUECKHE 3aKOHbI U
NpUHIUIBL: 3aKkOH BcemupHoro tsarorenus, [, II m III 3akoner HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKON DHEPIUH, 3aKOH COXPAHEHUsS WMIIYJIbCa, INPUHLUII CYNEPHO3ULUU CHUJI, IPUHLIUI
PaBHOIIPaBHs HMHEPUMAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHUS
BEILECTBA, T'a30BbIE 3aKOHBI, CBA3b CPEAHEN KMHETUYECKON SHEPIUU TEILUIOBOIO IBMKEHUS MOJIEKYI C
a0COMIOTHON TeMIepaTypoil, MEepBbI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO



3apsina, 3akoH KylioHa, MpUaTOM pa3nuyarh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYECKOe
BBIpa)KEHHUE U yCIIOBUS (TPaHULIbI, 00JIaCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE NMPHUHLMUIBI JEHCTBUS MAaIIMH, NMPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30MaCHOTO UCIOIb30BaHMs B IOBCETHEBHOM KU3HU;

BBIMOJIHATh OKCIIEPUMEHTHl [0 HCCIEJOBAHUIO (U3NYECKUX SBIEHUH M TPOLECCOB C
UCTIOJIb30BaHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHUH, MPH 3TOM (popMyInpoBaTh mpodieMy/3anaqay u
TUIIOTE3y Y4YeOHOro HKCHEpUMEHTa, cOoOMpaTh YCTAaHOBKY U3 NPEAJIOKEHHOTO 000pyZOBaHUs,
MPOBOJUTH OTBIT U (POPMYITHPOBATH BHIBOIBI;

OCYILIECTBIATh NMPSIMblE M KOCBEHHbIE M3MEPEHUs (U3NUECKUX BEIMYUH, PU ITOM BBIOMpAThH
ONTHUMAJbHBIA CIOCO0 M3MEpPEHUs M MCMOIb30BaTh H3BECTHBIE METOJbl OLIEHKHU IOrPEUIHOCTEN
WU3MEPEHNUI;

UCCIIEIOBAaTh 3aBUCUMOCTH MEXTY (U3NUYECKUMHU BEIHMYMHAMU C HCIIOJIB30BAaHUEM TMPSIMBIX
U3MEpPEHUIl, MpU 3STOM KOHCTPYHpPOBATh YCTAHOBKY, (HUKCHPOBATH pPE3yJbTaThl MOIYYEHHOU
3aBHCUMOCTH (PU3NYECKUX BEJIMYMH B BUAE TaOJIUIl U IpaUKOB, JeNaTh BBIBOJBI 10 pe3yJbTaTaMm
UCCIIEIOBaHMS;

co0nroaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM HCCIIEOBAaHUNM B paMKax y4yeOHOro
HKCIEPUMEHTa, Yy4eOHO-UCCIIEOBATEIbCKOM U MPOEKTHOM JEeSATEIbHOCTH C HCHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a00paTOPHOTO 000PYI0BAHMUS;

pemiaTh pacuéTHble 3a/aud C SIBHO 33JJaHHOM (PU3MUYECKONW MOJENbIO, UCTONb3Ys (U3NUecKue
3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHaJM3a yCJIOBUS 3aJlauM BbIOMpaTh (U3NYECKYIO0 MOJIENb, BBIIEIATh
¢usuueckue BeTUUUMHBI M (HOPMYJIbI, HEOOXOAMMBbIE Al €€ pelIeHus, MPOBOAUTH pPAacyEThl U
OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BEIHUUHBL;

pemaTb KaueCTBEHHbIE 3aJayd: BBICTPAUBATh JIOTMYECKH HENPOTUBOPEUUBYIO LEMOYKY
paccyXIeHHI ¢ ONOpoi Ha U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

HCIOJIb30BaTh MPU PEIIEHUH y4eOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTHH IS
MOMCKa, CTPYKTYPUPOBAHUS, HHTEPHpPETAUUU U TNPEJCTABICHUS y4eOHOW M Hay4HO-TIONMYJISPHON
UH(POPMALIMKU, MOJYYEHHOM W3 pa3lIM4YHbIX MCTOYHUKOB, KPUTHYECKHU AHAIM3HPOBATH IOJIy4aeMYIO
UHPOPMALINIO;

NIPUBOJIUTH MPUMEPHI BKIIA/1a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHE MPOLIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTU;

UCMOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKEe B MOBCEIHEBHOM >KM3HU Uil oOecredeHHs
Oe3o0macHOCTH Mpu OOpalleHWH C MpUdOpaMu M TEXHUYECKUMHU YCTPOMCTBAMHM, IJsl COXpaHEHUs
3JI0POBbS U COOJIOZIEHNS] HOPM KOJIOTHYECKOT0 MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTaTh B TpyMIE C BBHINOJHEHUEM pa3IMYHBIX COLMAJIBHBIX POJEH, MiIaHUpOBaTh pPadoOTy
IPYIIIBI, PAllMOHATIBHO paclpeleniaTh 00A3aHHOCTU U IUIAHUPOBATh AEATENIbHOCTh B HECTaHJAPTHBIX
CUTyallusiX, aJEeKBaTHO OLEHMBAThb BKJIAJ KaXJOro W3 YYacTHMKOB TpYNNbl B peEIICHHE
paccMaTpuBaeMoi poOIEMBI.

K konny oOyuenus B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTDH y OOYHYAIOLIUXCSI YMEHUHA:

JIEeMOHCTPHPOBATH Ha MPUMEPAX POJIb M MECTO (U3UKU B (POPMHUPOBAHNN COBPEMEHHON HAYYHOM
KapTUHBl MUpA, B Pa3BUTHHM COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B MPAKTHUECKOW AESITeIbHOCTU
JIFO/IeH, IETTOCTHOCTh U €IMHCTBO (PU3UIECKON KapTHHBI MUPA;

YUUTBIBATh TPAHULIBI IPUMEHEHUS U3yUEHHBIX (PU3NYECKUX MOJIeNeil: TOUeUHbIH 31eKTpHUeCcKUit
3apsij, Jdyd CBETa, TOUEUHBIH MCTOYHHUK CBETa, AJ€pHAasi MOJIENb aTOMa, HYKJIIOHHAsl MOJIENIb aTOMHOTO
A7pa Ipy pelieHur pU3NYECKuX 3ajay;

pacmo3HaBath (QU3UYECKHE SBJICHUS (TPOIECCH) W OOBICHATh WX HA OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKA M KBAaHTOBOW (DM3MKU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIMJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JIEHCTBUS TOKA, B3aUMOJIEHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHASI MHITyKIUS,
JeficTBUE MarHUTHOTO TOJsl Ha IMPOBOJHUK C TOKOM M JABWXKYLIMHCSA 3apsij, 3J€KTPOMarHuTHbHIE
KoleOaHUs U BOJHBI, MPSMOJMHEHHOE pacHpoCTpaHEHHE CBETa, OTpPaXEHHE, IPEIOMIICHHUE,
uHTeppepeHIys, Tudpakiuns U MoJsIpU3alus CBeTa, AUCIEPCUsl CBETa, (POTOINEKTPUUECKUI IPPeKT



(poTorddexT), cBeTOBOE NaBIEHHE, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa aTomMa BOJOpOa,
€CTECTBEHHAas U UCKYCCTBEHHAsl paJlOAKTUBHOCTD;

ONUCHIBaTh M3Y4YEHHbIE CBOICTBAa BelleCTBA (DJIEKTPUUECKUE, MArHUTHBIE, OITHYECKHE,
ANIEKTPUYECKYIO IPOBOAMMOCTb PA3JIMYHBIX Cpell) U AJIEKTPOMAarHUTHBIE SIBIE€HUS (IIPOLIECCHI),
UCTIONB3Ysl (pU3MUECKUE BEIUYMHBI: AJIEKTPUUYECKHH 3aps], CHla TOKa, 3JIEKTPUUECKOe HampspKeHUe,
AIIEKTPUYECKOE COMPOTHUBIIEHUE, PAa3HOCTh MOTEHIMAJIOB, JJIEKTPOJABMXKYIIAs CHia, padoTa TOKa,
MHIYKIHUsT MarHUTHOTO Mojs, cuia Awmmnepa, cuia JlopeHla, MHIYKTUBHOCTb KaTyIIKH, SHEpPIrus
DIIEKTPUYECKOTO W MAarHUTHOTO TOJIEH, MepHoa W 4YacToTa KojeOaHWi B KOJIeOATEIbHOM KOHTYpE,
3apsil M CWiIa TOKa B IpOLIECCE TapMOHMYECKHUX 3JIEKTPOMArHUTHBIX KoseOaHud, (OoKycHOe
paccTosiHUE M ONTHUYECKas CUja JMH3bL, MPU ONUCAHUM MPABUIBHO TPAKTOBAaTh (PU3MYECKHI CMBICI
UCTIOJIb3YEMbIX BEIMYHMH, X 0003HAUEHUS U €IUHMILIbI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE TAHHYIO
(HU3HYECKYIO BEIMYUHY C IPYTHMH BEITHYHHAMH;

OIUCHIBATh M3YYEHHBbIE KBAHTOBBIC SIBJICHUS M IPOLECCHI, UCTIONB3Ysl (PU3UUECKUE BETUUUHBI:
CKOPOCTb AJIEKTPOMATrHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETa, HEPIUs U UMIYJIbC (OTOHA,
NepuoJl MOJypacnajaa, SHEPrusi CBS3M aTOMHBIX SJep, NPU ONUCAHUU TNPABUWIIBHO TPAKTOBATh
(Gu3NYEeCKU CMBICI HCIOJIb3YEMbIX BEJIIMYMH, MX OOO3HAYEHUS W €JUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (U3MUYECKYI0O BEJIMYMHY C JPYI'MMH BeIMYMHAMH, BBIYMCISATH 3HAYCHHE
(U3UYECKON BEJIMUMHBI;

aHATM3UPOBaTh (PU3MUECKUE TIPOLECCHl U SABJICHMSA, HUCHOIb3Yd (HU3MUECKHE 3aKOHbI U
NPUHLMIBL: 3aK0H OMa, 3aKOHBI MOCJIEOBATEIBHOIO U MapajlIeIbHOTO COEIUHEHUsI MPOBOJHUKOB,
3akoH  Jxoyns—JleHna, 3aKkoH  AJIEKTPOMAarHUTHOM  MHIYKLUMH, 3aKOH  HPSAMOJMHEHHOTro
pacnpoCTpaHEHHUs] CBETa, 3aKOHbl OTPAXXEHHUsS] CBETa, 3aKOHbBI IPEIOMJICEHUS CBETa, YpaBHEHHE
OiHITeiiHa 111 poTod(h(dekTa, 3aKOH COXPAHEHUs SHEPIHM, 3aKOH COXPAaHEHMsI MMITYJIbCa, 3aKOH
COXpaHEHHUs DJIEKTPUUECKOIo 3aps/ia, 3aKOH COXpPAaHEHHUs] MacCOBOr0 4YMcia, MOCTyJaTel bopa, 3akoH
palMOaKTUBHOIO pacnaja, HOpU HTOM pa3iuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIPAXKEHUE U YCIOBHS (IpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OIpENeNIATh HalpaBlIeHUEe BEKTOpa MHIYKIMM MAarHUTHOTO TOJsI MPOBOJHUKA C TOKOM, CHJIBI
Awmriepa u cuisl JIopeHna;

CTPOUTH M ONMUCHIBATH NU300paKEHHE, CO3JaBaeMOE IJIOCKUM 3epKajloM, TOHKOM JTMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEOBAHUIO (U3WYECKUX SBJICHUH W TPOILECCOB C
UCIIOJIb30BaHUEM MPSMBIX U KOCBEHHBIX M3MEpPEHUil: MpHu 3ToM (popMynupoBaTh Nnpobdiiemy/3agady u
THIOTE3y Y4eOHOTo SKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3 MPEUIOKEHHOTO 000pYyI0BaHUS,
IPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEPEHUs (U3NUECKUX BEIMYUH, NIPU ITOM BHIOMPATH
ONTUMANIBHBIA C€HOCO0 M3MEpPEeHHsT M HCHOJIb30BaTh M3BECTHBIE METOJbl OLIEHKHM IOTPEIIHOCTEH
WU3MEpPEHNN;

HCCIIeI0BaTh 3aBUCUMOCTH (PU3UUECKUX BEJIMUYUH C UCIOJIb30BAHUEM IPSIMBIX W3MEPEHUil: Npu
ATOM KOHCTPYHMPOBATh YCTaHOBKY, (DMKCHUPOBATH PE3YIbTATHI TIOTYYCHHOW 3aBUCUMOCTH (HU3UIECKHUX
BEJIMYMH B BUE TaOaMIl U TpadUKOB, 1e1aTh BBIBOABI 110 pe3yIbTaTaM HCCIeIOBAHNUS;

co0nroaTh npaBuia 0€30MacHOro TpyJa MpH MPOBEACHUM HCCIIEOBAaHUNM B paMKax y4yeOHOro
HKCIEPUMEHTa, YueOHO-UCCIIEOBATEIbCKOM M MPOEKTHOM JEeSATEIbHOCTH C HCHOJIb30BaHUEM
M3MEPUTENBHBIX YCTPOUCTB U J1a0OpaTOPHOTO 000PYI0BAHMUS;

pemiaTh pacu€THble 3a/laud C SIBHO 33JJaHHOM (PU3MUYECKONW MOJIENbI0, UCTONb3Ys (U3NUecKue
3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3aJlauM BbIOMpaTh (U3NYECKYIO0 MOJENb, BBIIEIATh
¢usnueckue BeTUUUMHBI M (OpMYJIbl, HEOOXOAMMBbIE Al €€ pelIeHus, MPOBOAUTH pPacy€Thl U
OLICHUBATh PEAIbHOCTD MOJIyYEHHOTO 3HAaUeHUS (PU3NUECKON BEIUUNHBL;

pemaTb KauyeCTBEHHbIE 3aJayd: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUUBYIO LEMOYKY
paccyXIeHHI ¢ ONOpoi Ha U3YYCHHBIEC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBJICHNUS,

HCIOJIb30BaTh MPU PEIIEHUH y4eOHBIX 3a/lay COBPEMEHHbIE HH(OPMAIIMOHHbBIE TEXHOJIOTHH IS
MOMCKA, CTPYKTYPUPOBAHUS, HHTEPHpPETAUUU U TNPEJCTABICHUS y4eOHOW M Hay4HO-TIONMYJISPHON



UH(POPMALIUKU, MOJYYEHHOM W3 pa3lIU4YHbIX MCTOYHUKOB, KPUTHYECKHU AHAIM3HPOBATH IOJIy4aeMYIO
UHPOPMALINIO;

OOBSICHATh NPUHIMIbBI JEHCTBUS MAIMH, NPUOOPOB M TEXHUYECKHUX YCTPOMCTB, pa3inuyarb
YCIIOBHS UX 0€30MaCHOTO MCIIOJIb30BAHMSI B TIOBCETHEBHOM JKU3HU;

MPUBOANUTH MPUMEPHI BKJIAZa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, B
00BSICHEHUE MPOLIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETUYECKHUE 3HAHUS MO (PU3MKEe B MOBCEIHEBHOM >KM3HU Uil oOecredeHHs
0e30macHOCTH TIpH OOpalleHHH C TPUOOPaMU U TEXHHUUECKUMH YCTPOMCTBAMH, JIJISI COXpAaHEHHUS
3JI0POBbS U COOJIIOZIEHNSI HOPM KOJIOTHYECKOT0 MOBEIEHUS B OKPYKAIOLIEH cpene;

paboTaTe B TpyIIe C BBINOJHEHHWEM Pa3IMUHBIX COIHUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
IPYIIIBI, PAllMOHATIBHO paclpeleniaTh 00A3aHHOCTU U IUIAHUPOBATh AEATENIbHOCTh B HECTaHJAPTHBIX
CUTyalusax, aACKBATHO ONCHUMBATH BKJIAJA KaXAO0ro M3 YYaCTHUKOB TIpPYHIIbI B PCHICHHUC
paccMaTpuBaeMoi MpoOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoinyecTBoyacos DJICKTPOHHBIE
Ne HaumeHoBaHnuepasuesioB u I 6ot (wnppoBbIe)
paKkTHYecKHepa
n/n TEMIPOrpaMMbl Bcero KonTpoibHbIepadoThI o 06PA30BATETLHBIEPECYPCHI
Paznen 1.OU3UKA U METOJAbI HAYYHOI'O IIO3SHAHUSA
bu6mmoreka [IOK
1.1 ®u3nKa 1 METOABI HAYYHOI'O MO3HAHUS 2 https://m.edsoo.rw/7f41bf72
Wroronopazgeny 2
Pazgen 2.MEXAHUKA
Bbu6mmoreka [JOK
2.1 Kunemaruka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Aunamuka 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHBICOXPAHEHUS] B MEXAHUKE 6 1 1 Eggglgge;?siorﬁ 7E41bE72
Hroronopazneny 18
Paznen 3.MOJIEKYJISIPHASI ®U3UKA U TEPMO/IHUHAMUKA
31 OCHOBBIMOJIEKYJISIPHO- 9 1 bubmuoreka [JOK
' KHHETUYECKOUTEOPUH https://m.edsoo.ru/7f41bf72
32 OCHOBBITEPMOIMHAMUKHI 10 1 Egg:_l;l/ﬁe:éiorﬁ £ 1bE72
33 ArperaTHble COCTOSIHUSI BELIECTBA. 5 bu6mmoreka [JOK
' da30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroronopaszneny 24
Paznen 4.9JIEKTPOJIMHAMUKA
bu6mmoreka [{OK
4.1 INeKTpOCTATHKA 10 1 https://m.edsoo.ru/7f41bf72
4.2 ITocTosiHHBIN JIeKTpUYECKHil TOK. ToKH 12 1 2 bubnnoreka [JOK




B pa3JIMYHBIX Cpeaax

https://m.edsoo.ru/7{41bf72

Hroronopaszneny 22
IToBTOpCHNUE 2
OBIIEE KOJIMYECTBO YACOB I1O 68
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11 KJIACC

Ne KosnuecTtBouacon JJIeKTPOHHBIE
H/' HaumenoBaHnuepasaejioB u (undposbie)
TeMIPOrPAMMBI Bcer KounTpoabHbiepadoT IMpakTnyecknepadborT 06PA30BATEILHBIEPECYPC
I 1] bl bI b
Pa3nesa 1.2JIEKTPOJIMHAMHUKA
MaruutHoenose bubmorexa [IOK
1.1 ’ 11 1 3 https://m.edsoo.ru/7f41¢97
DNeKTpOMarHUTHASIUH Ty KIS .
Nroronopazgeny 11
Pa3nesn 2. KOJIEBAHHUS U BOJIHbI
Mexanuueckue u bubmorexa HOK
2.1 9 1 https://m.edsoo.ru/7f41¢97
JNEKTPOMAarHUTHBIEKOIeOaHus .
Bbu6mmoreka [JOK
2.2 | MexaHU4eCKHUE U 3JIEKTPOMArHUTHBIEBOJIHBI 6 1 https://m.edsoo.ru/7f41c97
Y
bu6mmoreka [JOK
2.3 | Ontuka 10 3 https://m.edsoo.ru/7f41c97
c
Hroronopasueny 25
Pa3nen 3.0CHOBBI CIEIIMAJIBHON TEOPUH OTHOCHUTEJBHOCTH
OCHOBBICTIEIIHATEHOUTEOPUHOTHOCUTEIEHOC bubmorexa HOK
3.1 o H p 4 1 https://m.edsoo.ru/7f41c97
Y
Wroronopasaeny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 | DneMeHTHIKBaHTOBOMOIITUKH 7 https://m.edsoo.ru/7f41c97
Y




bubmnoreka IIOK

4.2 | Crpoenueatoma 4 https://m.edsoo.ru/7f41c97
c
bu6mmoreka [JOK

43 ATOoMHOESAPO 7 https://m.edsoo.ru/7f41c97
Y

Wrtoronopasgeny 18

Paznesn 5.9JIEMEHTbI ACTPOHOMUWU U ACTPODU3UKN
bu6mmoreka [IOK

5.1 | DnemMeHTHIACTPOHOMHUH U aCTPOPU3UKH 7 https://m.edsoo.ru/7f41c97
Cc

Wrtoronopasgeny 7

Paznen 6.0OBILIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK

6.1 | OO6o0mariieenoBTOPEHHE 3 https://m.edsoo.ru/7f41c97
Cc

Nroronopazgeny 3

OBILEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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