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MOACHUTECJIBbHAA 3AIINCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHS Ha yPOBHE CpeIHEro oduiero oopasoBanus paspaboTaHa Ha OCHOBE
TIOJIOXKCHUN M TpeOOBaHUK K pe3ysIbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOI MPOTpPaMMEl, IPEACTaBICHHBIX B
®I'0OC COO, a taxxe ¢ yuétoM (emepanpHON pabodeid MporpaMMbl BOCITUTAHUS M KOHIETIHMN TpPENOIaBaHUSA
yueOHoro mnpenmera «®Puzmka» B 0o0pa3oBaTenbHBIX opraHusanusix Poccuiickoil ®Denepanny, peann3yroUIUx
OCHOBHBIE 00pa30BaTebHbIC IPOTPAMMBEL.

ConeprkaHue MporpaMMbl 10 (DU3UKE HANIPABJICHO Ha (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
oOywatomuxcess 10-11 kmaccoB mpu oOydyeHunn wux ¢Qusnke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-
JesTesbHOCTHOTO monxona. Ilporpamma mo ¢usuke coorBercTByeT Tpeboanusiv GI'OC COO kx miaHupyeMbIM
JWYHOCTHBIM, TPEIMETHBIM W METAIPEAMETHBIM pe3yibTaTaM OOydYeHHS, a TAaKXKE YYHTHIBAET HEOOXOJMMOCTh
peanu3alyi MEKIPEIMETHBIX CBA3€H (HM3WKH C €CTECTBEHHO-HAYyYHBIMH Y4YeOHBIMH mpeaMeramu. B Hell
OTIPEJICTIAIOTCSl OCHOBHBIC II€JIM W3y4YeHWs (U3MKKM Ha YPOBHE CpeaHero olmiero oOpa3oBaHus, IUIAaHHPYEMBIE
Pe3yIbTaTHI OCBOCHHSA Kypca (PH3UKH: JIMIHOCTHBIE, METalpeIMETHEIE, IpeAMETHBIE (Ha 0a30BOM ypOBHE).

[Iporpamma no ¢u3nKe BKIOYACT:

e [UIaHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (M3MKK Ha 0a30BOM YpOBHE, B TOM YHUCJIE MNpPEAMETHBIC

pe3yIbTaThl IO To1aM 00Y4eHHS;

e coneprkanne yueObHoro npenmera « Ouzuka» 1mo rogam oOydeHHs.

®duznka Kak Hayka o HambOolsiee OOIIMX 3aKOHAX MPHPOABI, BBICTYNAas B KayecTBe yueOHOro mpeiaMera B
IIKOJIE, BHOCUT CYLIECTBEHHBII BKJIaJl B CHCTEMY 3HaHHH 00 okpykatomem mupe. LLIkonbHBIH Kypc QUMK —
CHCTEMOOOPAa3yIOIUHA Ul €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IMMOCKOJIBKY (pH3MUEcKHe 3aKOHBI JISKaT B
OCHOBE IIPOIIECCOB W SBICHHUH, HM3y4aeMBIX XUMHEH, OWONOTHel, (U3MUecKoil reorpaduell M acTpOHOMHEH.
Hcnonb3oBaHKue M aKTHBHOE NPHUMEHEHHE (U3UUECKUX 3HAHMU ONpeNeisieT XapakTep M Pa3BUTHE Pa3zHOOOpPa3HBIX
TEXHOJIOTHH B cdepe SHEPTeTHKH, TPAHCIOPTa, OCBOCHHUSI KOCMOCA, TIOJyYSHHUs] HOBBIX MaTepHalioB C 3aJaHHBIMHU
CBOMCTBAaMH M JpyTuX. M3ydeHwne (HU3MKM BHOCHT OCHOBHOH BKJIaA B (OPMHUpPOBAHHE €CTECTBEHHO-HAYyYHOMN
KapTHHBI MUpa 00y4arouuxcs, B JOPMUPOBAHHE YMEHHH MPUMEHSATh HAyYHBIH METO]] O3HAHUS MPU BBIIOJIHEHUU
MMM Y4eOHBIX UCCIICIOBAHHH.

B ocHoBY Kypca (pu3uKH A1 YPOBHSI CpetHEro o011ero o0pa3oBaHus IOJIOKEH Psitl HAEH, KOTOPBIE MOXHO
paccMarpuBaTh Kak MPHUHIMIIB €70 TIOCTPOCHUSL.

Hoes yenocmnocmu. B cOOTBETCTBHM C HEH KypC SBIAETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COAEPIKUT
Marepual U3 BCeX pa3/ieNioB (PU3HMKH, BKJIIOYAET KaK BOIIPOCH! KIIACCHYECKOH, TaK M COBPEMEHHON (PHU3MKH.

Hoes ecenepanusayuu. B cooTBeTCTBMM C HEll MaTepHan Kypca (HU3MKH OOBEAMHEH BOKPYT (PH3NYECKUX
Teopuil. BenynmiM B Kypce sBisercs GOpMUpPOBAHUE MIPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pHH, BEIIECTBE
U TI0JIE.

Hoes eymanumapusayuu. EE peanmmsanmsi mpearonaraeT MCIOIb30BaHWE TyMaHHTapHOTO IIOTEHIMANA
(du3nyeckoil HayKd, OCMBICIICHME CBS3M pa3BUTHs (HU3MKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHPOBO33PEHYECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTHYECKUMHU IIpoOIeMaMH.

Hoes npuxnaonoi manpasnennocmu. Kypc ¢usnmkm mpeanonaraeT 3HAKOMCTBO C IIMPOKHM Kpyrom
TEXHUYECKNX M TEXHOJOTHUECKHUX MPWIIOKEHNH N3yUSHHBIX TEOPUIl U 3aKOHOB.

Hoes sKxonocuzayuu peamusyercss IOCPEACTBOM BBEJICHUS DIIEMEHTOB COJCPKaHUA, IOCBALIEHHBIX
9KOJIOTMYECKUM ITpoliieMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHBI C Pa3BUTHEM TEXHMKH W TEXHOJOTHH, a Takke
o0cyXIeHust mpo0IIeM panuoHaILHOTO IPUPOIONOIBE30BaHMUS U IKOJIOTHYECKOH O€3011acHOCTH.

Crep)XHEBBIMH JJIEMEHTaMH Kypca (HU3UKH Ha YpOBHE CpeaHero oOImero oOpa3oBaHUS SBISIOTCS
¢dusuueckue Teopun ((POPMUPOBAHUE TMPEACTABICHUN O CTPYKType TOCTPOCHUS (PUIUUECKOW TEOPHH, POJH
(yHIaMEHTAIBHBIX 3aKOHOB M IPHHIMIIOB B COBPEMEHHBIX IPEJICTABICHHUSX O NPHUPOAE, TPaHUNAX IPUMEHUMOCTH
TEOPHIA, JIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOIIECCOB).

CHCTEeMHO-eSITEIPHOCTHRIM TOAX0] B Kypce (DPM3WKM pearu3yercss MpexXae BCero 3a CYET OpraHu3aluf
9KCIIEPUMEHTANILHOM JiesaTesIbHOCTH oOydaromuxcs. st 6a30Boro ypoBHS Kypca (DU3HKH — 3TO HCIIOJIb30BAaHHE
cucTeMbl (PPOHTANBHBIX KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB M J1a0OpaTOPHBIX paboT, KOTOphIE B IpOrpamMMe II0
¢u3nke oOBeIMHEHBI B OOIIMHA CIMCOK YYEHHYECKHX NMpaKTHUECKUX pabotT. BrijeneHne B yka3aHHOM IepedHe
7ma00paTOpHBIX paboT, MPOBOAUMBIX UI KOHTPOJS M OIEHKH, OCYIIECTBIETCS YYaCTHHKaMH 00pa3oBaTEIbHOTO
nporecca UCXosl U3 0COOSHHOCTEH IUIAHMPOBAHMS W OCHAIeHMsl KaOuHeta (u3uku. [Ipu sToM obecrieunBaercs
OBNaicHHe OOydYalOMMMUCS YMEHHSAMH IIPOBOJIWTH KOCBCHHBIE W3MEPEHHs, HCCIECIOBAHMUSA 3aBUCHUMOCTEH
(hU3MUECKUX BEINYNH U IIOCTAHOBKY OIBITOB TI0 IIPOBEPKE MPEATI0KEHHBIX THIIOTE3.



Bospiioe BHUMaHue yIEIsieTcsl PEICHHI0 pacyE€THBIX M KaueCTBEHHBIX 3aaad. [Ipu 3ToM Juis pacdéTHBIX
3aJay MPHUOPUTETOM SBJISIOTCS 3aJayd C SIBHO 3aJaHHON (PU3MYECKOH MOJEJNbIo, IMO3BOJIIOIINE MPUMEHSThH
W3y4YCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaK M MHTETPUPYS 3HAHUS U3 PA3HBIX
paszenoB. [yl KadyecTBEHHBIX 3a7ad HMPHOPUTETOM SIBILSTFOTCS 3a[aHUsI Ha OOBSCHEHHE IPOTEKaHUS (PU3UUCCKHUX
SBJICHUH U MPOLIECCOB B OKPY KAIOIIEH XU3HH, TpeOyronue BEIoopa Gpru3nueckoii Moaenu Juisi CUTYalui MPaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa.
B cootBerctBum ¢ TpedoBarmamMu ®I'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOECHEUCHHIO YIeOHOTO
npouecca 0a3oBBI YypOBeHb Kypca (HM3MKH Ha ypOBHE CpelHero ooOrmiero oOpa3oBaHUs NOJDKEH H3y4aThCs B
YCIIOBUSIX NIPEIMETHOTO KabuHeTa (PM3UKH WIN B YCIOBHAX UHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIa. B kaOmHeTe GU3UKN JOIKHO OBITH HEOOXOoaMMoe 1abopaTopHOe 000pyJOBaHUE ISl BHIIOJTHEHHUS
YKa3aHHBIX B IPOrpaMMe 10 (HH3UKE YICHHUECKUX MPAKTHIECKUX PabOT U JEMOHCTPAIMOHHOE 000pYyIOBaHHUE.
JleMoHCTpanmoHHoe o00opynoBaHue (OPMHPYETCss B COOTBETCTBHM C HNPUHIUIOM MHHUMAJIbHOW
JOCTaTOYHOCTH M 00ECIIeUMBAET MMOCTAHOBKY IIEPEUHCICHHBIX B IPOrpaMMe 1Mo (U3HMKE KIFOUYEBBIX JEMOHCTPALUi
JUIL WCCIICNOBAHUS W3y4YaeMBIX SBICHHH M TPOLECCOB, SMIMPHUYECKHX U (DyHJAMEHTANbHBIX 3aKOHOB, HX
TEXHUYCCKHUX HpHMeHeHHﬁ.
JlabopaTopHoe 00Opya0OBaHUE AJsl YYEHHUYECKHUX IPAKTUYECKUX PaboT (OPMUPYETCsS B BUIE TEMAaTHUECKHX
KOMIUIEKTOB M OOECIIeYMBAETCsS B pacyéTe OAHOTO KOMIUIEKTa Ha JIBYX oOydarommxcs. TeMaTHYecKne KOMILIEKTHI
71a00paTOpHOro O00OPYAOBAaHHUS JOJDKHBI OBITH IOCTPOCHBI Ha KOMILICKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX M
1 (pOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CUCTEM B BHJE U(POBBIX J1a00paATOPHii.
OCHOBHBIMH LIEJISIMH U3y4YCHUS (PU3UKH B 00IEM 00pa30BaHNUN SIBISIOTCS:
e hopmupoBaHKEe MHTEpeca M CTPEMIICHHUS OOY4YalOIIMXCsl K HAyYHOMY HM3YyYCHHIO IPHUPOIBI, Pa3BUTHE HX
HMHTCJJICKTYAJIbHBIX U TBOPYECKUX CHOCO6HOCTeﬁ;

® pa3BUTHE IIPEACTABICHUH O HAyYHOM METOJC TIIO3HaHUS M (POPMHPOBAHHE HCCIEIOBATEIBECKOTO
OTHOIICHHS K OKPY’KaIOIIIM SIBJICHHM;

e QOopMHpOBaHHE HAYYHOI'O MHPOBO33PCHUS KaK pe3ysbTaTa H3yYCHHS OCHOB CTPOCHHS MAaTCpUU |
(yHAaMEeHTAIBHBIX 3aKOHOB (DM3HUKH;

e popmupoBaHNEe yMEHHH OOBACHATH SBICHUS C HCHONB30BaHMEM (GU3MUYECKUX 3HAaHWH M HaydHbBIX
JIOKa3aTeNbCTB;

e hopmupoBaHue IpeACTaBICHU O posid (U3MKHU Uil pa3BUTHUS JAPYTHX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH.

Joctmkenne 3TUX menel odecneynBaeTcs pEIICHWEM CIEAYIOIMX 3aJad B IPOIEcce M3YyUYeHHsS Kypca
(u3MKK Ha ypOBHE CpeHero o01ero 00pa3oBaHus:

® IpHOOpEeTEeHNE CUCTEMBI 3HaHUI 00 OOmMX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHaX, TEOPHX, BKIOUAs

MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, 3JIEKTPOIMHAMHKY, KBAHTOBYIO (DU3UKY M JIEMEHTHI aCTPO(MH3HUKH;
¢ QOopMHPOBaHHE YMECHUI NPUMEHSATh TEOPETHUCCKUE 3HAHUSA JJIS OOBACHCHUS (U3NUCCKUX SIBICHHUN B
IIPUPOJIE U IS IIPUHATHUS IPAKTUUECKUX PELICHUH B IOBCEIHEBHOM JKU3HY;

® OCBOCHHE CIIOCOOOB pEIICHMs pa3lIMYHBIX 3aJad C SIBHO 33/IaHHOW (U3MUYECKOl Mozeiblo, 3azad,
MOPa3yMEBAIOUINX CAMOCTOSTENILHOE CO3/JaHue (PU3MUECKOIT MOJIEIH, aJICKBATHON YCIOBUSIM 33/1a4H;

® [IOHUMAaHHUEC (bH?;PI‘IeCKI/IX OCHOB MW NPHUHIOUIIOB }:[ef/'ICTBI/IH TEXHUYCCKHUX yCTpOfICTB N TEXHOJOTIHYECKUX
MPOLIECCOB, MX BIUSHUS Ha OKPY>KaIOIIYIO CPELy;

® OBJIQJICHUE METOJaMU CAMOCTOSITEIBHOTO IUIAHWPOBAHUS M TPOBENCHUS (M3MUYECKUX SKCIIEPUMEHTOB,

aHaIM3a ¥ MHTEpIpeTalui HHQOpMaLuK, ONpe/iesieHHs IOCTOBEPHOCTH MOIyYSHHOTO pe3yJsIbTara;

® CO3/IaHMe YCIIOBUH ISl pa3BUTHsI yMEHHUH IIPOEKTHO-HCCIIEI0BATEIbCKOM, TBOPUECKOHN JIESTENEHOCTH.

Ha m3yuenue ¢usmku (6a30BbIil ypOBEHb) Ha YPOBHE CpeiHET0 0011ero oopasoBanus oTBoautcs 136 vacos:
B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 gacoB (2 yaca B HEZIEINIO).

[Ipemmaraemerii B mporpamMme 1o (GH3UKE IMEPEYCHb JIAOOPATOPHBIX M MPAKTUYECKHX pabdoT sBIsAeTCA
PEKOMEHIOBaHHBIM, YUYUTENb JeJaeT BBHIOOp NPOBEAEHHS JAa0OPaTOPHBIX pabOT W ONBITOB C  Y4ETOM
WHIVBUIYITBHBIX 0COOSHHOCTEH 00yUaroNIXCsl.



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Pasnen 1. Pu3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
Ousnka — Hayka o mpupone. HayuHble MeTonbl MO3HAaHHS OKpY’Karomero mupa. Pomb skcnepuMeHTa U
TEOPHH B MpoLiecce MO3HAHMS MPUPOJIBI. DKCIEPUMEHT B (pHU3HKE.
MonenmupoBanue (pU3NIECKUX SBICHUN U mporieccoB. Hayunsle runoTe3sl. Ouszndeckne 3aKOHBI U TCOPHH.
I'paruIBl IPUMEHNMOCTH (PU3NIECKUX 3aKOHOB. [IprHINT COOTBETCTBUSL.

Poms m mecto ¢um3uku B (OPMUPOBAHMM COBPEMEHHOW HAyYHOW KapTHHBI MHpa, B IPAKTHYECKOMH
JIeSITeIbHOCTH JIIOJEH.

Lemoncmpayuu

Amnanorossie u III/I(l)pOBLIe N3MEPUTCIIbHBIC HpI/I60pBI, KOMIBIOTCPHBIC TaTUYUKHU.

Pa3nen 2. Mexannka
Tema 1. Kunemamuxa

Mexanndeckoe aBuxkeHne. OTHOCUTEIHHOCTh MEXaHNYECKOTO BKeHMs. CucteMa oTcué€ta. TpaekTopusl.

[Tepemenienue, CKOpOCTh (CpeHsst CKOPOCTh, MTHOBEHHAsI CKOPOCTh) M YCKOPEHHE MaTepUANbHON TOUKH,
UX MPOEKIMH HAa OCH CUCTEMBI KOOpAUHAT. CI0XKEHUE NEPEMEIICHUN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOPEHHOE TIPSAMOJMHEHHOE HBIKEHHE. [paduku 3aBUCHMOCTH KOODPIUHAT,
CKOpPOCTH, YCKOPEHHS, ITyTH U NIEpEMEIICHUS MaTepUaIbHOM TOYKHU OT BPEMEHHU.

CBoOoniHOe majieHne. Y CKopeHne cBOOOIHOTO MaeHUS.

KpuBonuneiinoe nsuxeHue. [[BrxeHHe MaTEepHaIbHOW TOUKH MO OKPYXHOCTH C MOCTOSIHHOM MO MOAYIIIO
CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEHHast ckopocThb. Ilepwoa m wactota obOpamenus. LleHTpocTpemurenbHoOe
YCKOpEHHE.

TexHu4yecKkue ycTpoMCTBa M MPAKTHYECKOE MPUMEHEHME: CIHUIOMETP, IBMKEHHE CHApSAIOB, LIETMHBIE U
peMEHHBIE TIEpeaayu.

JHemoncmpayuu

Mopenb cucTeMbl OTCUETa, WITKOCTPAllis KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBUXKEHUSI.

[IpeoOpa3oBaHne MBMKEHUH C UCTIONE30BaHIEM MPOCTHIX MEXaHH3MOB.

[Tagenuie Tex B BO3IyXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGmonenue nprkeHus Tena, OpOIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHust CBOOOTHOTO TaCHHS.

HampaiieHue CKOpOCTH IIPYU IBUYKEHUU 110 OKPYKHOCTH.

Yuenuuecxuii sxcnepumenm, arabopamophuvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBUKEHUSI C LENbIO OMPEIEICHUs] MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXIY HYTSMH, HPOHACHHBIMU TEJIOM 3a IOCJIENOBATEIbHbIE paBHBIE
MIPOMEXYTKH BPEMEHU TPU PABHOYCKOPEHHOM JIBUKEHHH C HA4aJbHOUW CKOPOCTHIO, PABHON HYJIIO.

N3yuenune nBUKEHUS IApUKa B BI3KOW KHUIKOCTH.

W3ydeHune nqBmKeHUS Tena, OpOIICHHOTO TOPH30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutensHocTH ["anunes. [lepsriii 3akoH HetoToHa. IHEpLManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cuia. Bropoil 3akoH HeroToHa 111 MaTepHambHON TOYKH.
Tpetnii 3akoH HeloTOHA 7151 MaTe€pUaNBHBIX TOUYEK.

3axoH BceMupHOTo TsaroTeHus. Cria Tsoxectu. [lepsas KocMuyecKast CKOPOCTb.

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

Tpenne. Bunsl TpeHust (moxosi, ckoibxeHus, kaueHws). Cuma Tpenumsi. Cyxoe tpeHuwe. Cuia TpeHHS
CKOJIBKEHHUS U cuiia TpeHus mokosi. Koadumment tpenns. Cuia COpOTHBICHUS PH ABIXCHHUHN TeJla B KUIKOCTH
WITH Taze.

[NocTynarensHoe 1 BpamarebHOE JIBHKEHNE a0COIIOTHO TBEPAOTO TeJa.

MoMeHT cuJbl OTHOCUTENBHO OcH BpatieHus. [1inedo cumnbl. YcnoBust paBHOBecHs TBEPIOTO TeJa.
TexHuyeckue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE:

MOAUIUITHUKH, AOBUXCHHUE HUCKYCCTBECHHBIX
CITYTHHKOB.

Jlemoncmpayuu
SIBnenve nHepuUN.



CpaBHEHUE MacC B3aUMOAEHUCTBYIOLIUX TEJ.

Bropoii 3akoH Hprorona.

M3mepenue cui.

CroxxeHne cul.

3aBUCHMOCTbH CHJIBI YIPYTOCTH OT JiehOpMaLiH.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUU.

CpaBHEHHNE CHII TPEHUS MTOKOSI, KAUEHHS ¥ CKOJIBKCHHS.

VYcnosus paBHOBecHs TBEPAOIO Tela. Buabl paBHOBeCUS.

Yuenuuecxuii sxcnepumenm, nabopamopnuie pabomol

N3ydenune qBmkeHUs OpycKa 10 HAaKJIOHHON TIOCKOCTH.

HccnenoBannue 3aBHCHMOCTH CHJI YNPYTOCTH, BO3ZHHKAIOMIMX B MPY)XMHE W PE3MHOBOM 0O0pasme, OT UX
JnepopManuu.

HccnenoBanne ycnoBhii paBHOBECHS TBEPAOTO TENA, HIMEIOLIETO OCh BPALCHHUS.

Tema 3. 3akonst coxpaneHus 6 MexaHuxe

Hmnynee MaTepuanbHOW TOYKHM (Tena), CUCTEMbl MaTEpHalbHBIX TOYeK. VIMIYyJIbC CHIBI M H3MEHEHHE
UMITyJbca Tea. 3aKOH COXPaHEeHU UMITyJIbca. PeakTMBHOE JBIDKEHHE.

Pa6ota cuibl. MOITHOCTE CHITBL.

Kunernueckas sHeprus MarepuaiabHoil Touku. Teopema 00 M3MEHEHUN KMHETHUECKOH YHEPTUH.

[MotennuanpHas sHeprus. [loTeHunanbHas SHeprus ynpyro aeGopMUpPOBaHHOHN MPYKUHBL. [loTeHIManbHas
SHEPTUs Tena BOIU3H MOBEPXHOCTH 3EMIIH.

[loreHnmanbHble ¥ HEMOTCHIUANbHBIE CWIBL. CBs3b PaOOTHl HETMOTEHIMAIBHBIX CHI C W3MEHEHHEM
MEXaHUYECKOW IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHNUECKOH YHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCTPONCTBA M MPAKTHYECKOE MPHMEHEHHE: BOJOMET, KONEp, MPYXKHHHBIA IHCTONET,
JIBUKCHHUE PaKeT.

Hemoncmpayuu

3aKOH COXpaHEHUs] HMITYJIbCa.

PeaktuBHOE nBHXKEHUE.

Ilepexox moTeHIMAIBHOM SHEPTHH B KHHETUIECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamophuie pabomoi

Nzyuenne abcoMOTHO HEYNPYTOTO yJiapa ¢ IIOMOIIBIO IBYX OJMHAKOBBIX HUTSIHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOTHI CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOW PHEPTHH Tela Ha IMpUMepe PaCTsDKEHHS
PE3UHOBOIO KI'yTa.

Pasnea 3. Mosekyasipuasi pu3uKka ¥ TepMOAUHAMHUKA

Tema 1. Octogvl MONEKYNAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOPUH M UX OIBITHOE 00OCHOBaHME. bpoyHOBckoe
nmemwkenue. duddysusa. Xapaktep HBIKCHHS W B3aUMOJCHCTBUS YACTHI[ BellecTBa. MoJeNn CTPOSHUS Ta3oB,
JKUAKOCTEH U TBEPBIX TNl U 00BICHEHNE CBOMCTB BEUIECTBA HA OCHOBE 3TUX MOJiesiell. Macca 1 pa3Mepbl MOJIEKYJI.
KonmuectBo Bemectsa. [locTostHHass ABoraipo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. Lllkana temnepatyp Llenbcus.

Mopenps uaeansHoro raza. OCHOBHOE ypaBHEHHME MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU HJCaTbHOTO Trasa.
AGcomoTHas TeMmnepaTypa Kak Mepa CpeJHel KHHeTHYEeCKOH 3HEprHH TEIUIOBOTO JBMXKEHHS JacTul rasa. [llkama
temnieparyp Kenbuna. 'a3oBbie 3akoHbl. YpaBHeHne MenaeneeBa—Knaneiipona. 3akon Jlanerona. M3ompomecch B
UJIeabHOM ra3e C IMOCTOSIHHBIM KOJMYECTBOM BellecTBa. I paduyeckoe mpeIcTaBIeHHEe H30IPOIIECCOB: U30TEpMa,
n30xopa, n3odapa.

TexHUYeCKre YCTPOHCTBA U MPAKTUIECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3BIBAIOIIMEC JHCKPETHOS CTPOCHHE BeliecTBa, (GoTorpa@uu MOJEKYNT OpPraHUYEeCKHUX
COEIMHEHH.

OnbITel 10 UG GY3UH KUIKOCTEH U T'a30B.

Monenb OpOYHOBCKOTO JBHKEHUS.

Mopens onbrta HlTepHa.

OnBITHI, TOKa3BIBAIOIIHE CYIICCTBOBAHNE MEKMOJICKYIISIPHOTO B3aUMOICHCTBUSL.

Mopens, WUTIOCTpUPYIOLIAst TPUPOLY NABJICHHS ra3a Ha CTEHKH COCY/JIa.



OnbITH, UIUTIOCTPUPYIOIINE YPABHEHUE COCTOSTHUS UAEaIbHOTO ra3a, U30IpOLECCH.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

OmnpeneneHne Macchl BO3AyXa B KIACCHOM KOMHATE€ Ha OCHOBE M3MEpPEHHMH 00BEMa KOMHATHI, JABICHUS H
TEeMIIEpaTyphl BO3IyXa B HEHl.

HccnenoBanue 3aBUCUMOCTH MEXly TapaMeTpaMy COCTOSIHUS pa3peKeHHOIo rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonuHamuyeckass cucTeMa. BHYTpEHHAS 3HEprus TEPMOAMHAMHYECKON CHCTEMBI M CIIOCOOBI €&
n3MeHeHns. KonmuecTBo TemioTsl M paboTa. BHyTpeHHsE 3Heprus OJHOaTOMHOTO HJIEalbHOrO rasa. Busl
TEIUIONEepejaun: TENJIONPOBOJHOCTh, KOHBEKIMS, H3IydeHHe. YJenbHas TeIIoEéMKOCTh BellecTBa. KonmuecTtBo
TETUIOTHI IIPY TEIUIONepeiave.

Ilomsatne o0 axmabatHOM mporecce. IlepBI 3aKOH TepMOOUHAMUKH. lIpHMEHEHHE TEepBOrO 3aKOHA
TEepMOJMHAMUKH K n3orpoueccaM. [ paguueckas nHTepperanus paboThI rasa.

Bropoii 3akoH TepmMoanHamMuKH. HeoOpaTHMOCTh TIPOIIECCOB B IPHUPOJIE.

TemnoBeie MammuHBL. [IpUHOMITE AEHCTBHS TEIIOBBIX MarmuH. [IpeoOpa3oBaHUS IHEPTHH B TEIUIOBBIX
MamuHax. Ko3¢hduiueHt nosiesHoro aeictBus terioBoil MamuHbl. [{ukin KapHo u ero xko3dduiueHT moaesHoro
JIEUCTBHS. DKOJIOTHUECKHE MTPOOIEMBI TEIIOIHEPT ETHKH.

TexHndeckue yCTpoicTBa M MPAKTUYECKOE MPUMEHEHHE: ABUTATENh BHYTPEHHETO CrOpaHMs, OBITOBOH
XOJIOAUIBHUK, KOHTUIIIOHED.

Hemoncmpayuu

V3MeHeHNe BHYTpEHHEH SHEpPTWHM Tella TPH COBEPUICHWH pPAaOOTHI: BBUIET MPOOKH U3 OYyTBIIKH IOJ
JIEWCTBHEM C)KAaTOTO BO3yXa, HarpeBaHue 3¢upa B JaTYHHOH TpyOKe myTéM TpeHHs (BUACOIEMOHCTpANN).

V3MeHeHne BHyTpeHHEH 2HEepTUH (TeMIIepaTyphl) Tela pU Temsionepeaaye.

OmsbIT 10 aarabaTHOMY PacIIMPEHHIO BO3IyXa (OMBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CTOPaHMS, PEaKTUBHOTO ABUTATEIS.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

W3mepeHnue yaenbHOM TeI0EMKOCTH.

Tema 3. Azpezammnvie cocmoanun eeujecmea. Pazosvie nepexoowvl

[TapoobpazoBanne u koHAeHcauusi. McmapeHne u KumeHHe. AOCOJIOTHAask M OTHOCHUTENbHAs BIAKHOCTh
Bo3ayxa. HaceimeHHbsli map. YjaenbHas TeluloTa HapooOpa3oBaHus. 3aBHCHMOCTh TEMIEpaTypbl KHUIIEHHS OT
JIaBIICHNSI.

Tsépnoe temo. Kpucrammmueckue u amopdHble Tena. AHH30TPONHUS CBOWCTB KpUCTALIOB. JKuikue
kpuctasl. CoBpeMeHHBIe Marepuaibl. [lnaBneHWe W KpUCTAUIM3AIUA. YAedbHas TemoTa MJIaBJICHHS.
CyOnumarusi.

YpaBHEHHE TEIUIOBOTO OajlaHca.

TexHHueckue yCTPOHCTBA M NPAKTUUYECKOE IPUMEHEHHE: THUTPOMETP U IICHXPOMETp, KaJIOpUMETD,
TEXHOJIOTHH MOJyYeHHs] COBPEMEHHBIX MaTepHaJIOB, B TOM YHCJIC HAHOMATEpUaJIOB, I HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBo¥icTBa HaCBILIEHHBIX [1APOB.

Kunenne npu MOHMKEHHOM JIaBICHUH.

Crnioco0b!I H3MEpEeHHs BIAXKHOCTH.

HabmroneHne HarpeBaHMs M TUIABJICHHS] KPUCTAITMYECKOTO BEIIECTBA.

JleMoHCTpanus KpUCTaJIIOB.

Yuenuuecxuii sxcnepumenm, arabopamophuvle pabomoi

M3MmepeHne 0THOCUTENBHOI BIaXKHOCTH BO3LyXa.

Pa3nen 4. DiiekTpoaAMHAMHUKA

Tema 1. Dnexmpocmamuxa

DnexTpuzanus Tej. DIeKTpUueckuil 3apsa. JBa BUaa dJeKTpUUECKUX 3apaaoB. [IpoBOAHUKY, TUIEKTPUKU
Y TOJYTIPOBOJHUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOrO 3apsa.

B3aumoneiicteue 3apsgoB. 3akoH Kymona. TodeuHbld dIeKTpUYECKU 3apsa. DIEKTpUUECKOoe ToJe.
Hamnpsox€HHocTh 25ekTpudeckoro nosis. [IpuHIMN cyneprno3uiuu 3eKTpuieckux nosied. JIMHUKM HanpspkEHHOCTH
3JIEKTPUYECKOTO MOJISL.

Pabota cun snextpocratudeckoro mos. [lotennman. PasHocts moteHmanos. [TpoBOAHUKY U TUIIEKTPUKH
B DJIEKTPOCTATHUECKOM ToJie. J{mamekTpudeckast IpOHHIIAeMOCTb.



OnexTtpoéMkocTb. KonneHcatop. OaeKTpOEMKOCTb IIOCKOTO KOHAEHCATOpa. OHEPrust 3apsyKEHHOTO
KOHJIeHCaTopa.

TexHUYeCKUe yCTpOWCTBA U MPAKTHUUECKOE MPUMEHEHHE: 3JIEKTPOCKOI, SJIEKTPOMETP, FINEKTPOCTATUYECKAS
3aIUTa, 3a3€MIICHHE JIEKTPOIIPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIN amapar, CTPYHHBIN IPHUHTEP.

JHemoncmpayuu

VY CTpOICTBO U IPUHIUI AEUCTBUSA JJIEKTPOMETPA.

BsanMopelicTBre HA3IEKTPU30BaHHBIX TEIl.

DneKkTpuuecKoe MoJje 3apsHKEHHBIX Tell.

IIpoBOHUKY B 3IEKTPOCTATUIECKOM IIOJIE.

DneKkTpocTaTHYecKast 3aliTa.

JM3IIeKTpUKHU B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTH NMEKTPOEMKOCTH IJIOCKOr0 KOHJEHCATOpa OT IUIOLAAX IJIACTUH, PACCTOSHUS MEXy HUMHU U
JIUBJIEKTPUYECKON TPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuuecxuii sxcnepumenm, nabopamopnule pabomoi

M3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiit anekmpuyeckuii mox. Toku ¢ pazniuunvix cpeoax

OnexTpuuecKuil TOK. YCJIOBUS CYIIECTBOBAHUS 3JIEKTPUYECKOTO ToKa. Mcrounuku Toka. Cuia Toka.
IlocTOsIHHBIN TOK.

Hamnpsoxenne. 3akon Oma aisl yyacTka LeTH.

DJIEKTPUUECKOE CONPOTUBIIEHHE. Y IETbHOE CONPOTUBIIEHUE BelecTBa. [locnenoBaTensHoe, napauieabHOE,
CMeIIaHHOE COeTMHEHNE POBOAHUKOB.

Pabora anexrpuueckoro Toka. 3akoH [xoynsa—JIleHia. MOITHOCTB AIIEKTPHYECKOTO TOKA.

ONEeKTpOABUKYLIAasl cujla U BHYTPEHHEE CONPOTHBICHHE HCTOYHMKA TOKa. 3akoH Oma i TOJHOU
(3aMKHYTOI) 2neKTprueckoi 1ienu. KopoTkoe 3aMbIKaHue.

OJeKTpOHHAas MPOBOAUMOCTh TBEPIBIX METAJUIOB. 3aBHCUMOCTh COIIPOTUBIICHHUS METAJUIOB OT TEMIIEPaTyPHI.
CBepXIpOBOAUMOCTb.

DNeKTpUUECKU TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

IMonmympoBonuuku. Co6CcTBEHHAs U IPUMECHAs MPOBOAUMOCTH TMONTYyIPOBOAHUKOB. CBOMCTBA P—N-Iiepexoa.
[MomynpoBoAHUKOBEIE TIPHOOPHIL.

DNEeKTpUYEeCKU TOK B pacTBOpax M paciylaBaX dJEKTPOJIMTOB. OJIEKTPOJIUTUYECKAs] IUCCOLMALINS.
DNEKTPOIH3.

OnexTpudeckuil TOK B razax. CaMOCTOATENBHBIA M HECAMOCTOATENBHBIN pa3psa. Monaus. [Tnazma.

TexHu4yeckue ycTpoucTBa U NPAKTUUECKOE IPUMEHEHHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, UCTOYHUKH TOKA,
AJIEKTPOHArpeBaTENbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTHUBIICHHS, BAKyYMHBIH
JIOJT, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOJIHUKOBBIN IO, TAJIbBAHUKA.

Jlemoncmpayuu

M3mepeHue cuiibl TOKa U HANPSIKEHUSL.

3aBUCHUMOCTH CONPOTUBIICHUS IIMITMHIPUIECKIX IIPOBOAHUKOB OT JITMHBI, TUIOIAAX ONEPEIHOTO CEYCHUS 1
Marepuana.

CMelIaHHOe COeAMHEHHNE TPOBOHUKOB.

[Ipsimoe n3MepeHne AMEeKTPOABIKYIIEeH cuitbl. KOpoTKoe 3aMBIKaHHE TalbBaHUYECKOTO AJIEMEHTA U OIEHKA
BHYTPEHHETO CONPOTHUBICHHUS.

3aBUCUMOCTb CONPOTUBJIEHUS! METAIIIOB OT TEMIIEPATYPHIL.

IIpoBOANMOCTH 3IEKTPOIHUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTh BO3/1yXa.

ORHOCTOPOHHSISL NPOBOAUMOCTD AUOJA.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

M3ydeHne cMEmaHHOTO COSANHEHHS PE3UCTOPOB.

M3mepenne 31eKTpoABIKYILEH CUIbl HICTOYHHMKA TOKA U €r0 BHYTPEHHET0 CONPOTUBIICHUS.

Habmonenue snexTpoinnsa.

MexnpeaMeTHbIE CBA3M

N3yuenmne kypca ¢usuku 6a3zoBoro ypoBHA B 10 kimacce OCYIIECTBISETCS C Y4ETOM COJEpKaTETbHBIX
MEKIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTMH, XMMHUH, reorpaduu u TEXHOJIOTHH.



Meosicnpeomemnuvie noHsmusi, CBSI3aHHBIC C M3YYCHHEM METOJOB HAYYHOTO MMO3HAHUS: SBICHUE, HAYYHBIH
(hakt, rumoresa, Qu3MUYecKas BEIMYMHA, 3aKOH, TCOPHS, HAOINIOJCHUE, IKCICPUMEHT, MOJICIMPOBAHKUE, MOJCIb,
U3MEpeHue.

Mamemamuxa: pelIeHHe CHUCTEMBl ypaBHEHUH, MHeWHas (QyHKOWA, mapabona, ramnepOoia, ux rpapukd u
CBOWCTBa, TPUTOHOMETpUYECCKHE (YHKIUU: CHHYC, KOCHHYC, TAHTCHC, KOTAHI'CHC, OCHOBHOE TPUTOHOMETPUUCCKOE
TOXKIECTBO, BEKTOPHI M UX MPOCKIMH HA OCH KOOPJUHAT, CII0KCHIE BEKTOPOB.

bBuonoeus: wmexaHnmdeckoe IBIDKEHHE B JKHBOW mpupoxpe, anp¢ys3msa, OCMOC, TEIIOOOMEH >KHUBBIX
OpraHu3MOB (BUJIBI TEILIONEPEIA4H, TCIUIOBOC PABHOBECHUE), DIICKTPUICCKHE SABJICHUS B )KUBOW MIPUPOJIC.

Xumus: IUCKpETHOE CTPOCHHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJ, MOJIb BEILIECTBA, MOJISIpHAsl Macca,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEIN, >KMIKOCTEN M ra3oB, 3JEKTPUUECKHE CBOMCTBA METAJJIOB, HJIEKTPOJUTHUECKAS
JIACCOIUAIINS, TalbBaHUKA.

Teoepaghusi: BIaXKHOCTH BO3yXa, BETPBI, 0apOMETP, TSPMOMET.

Texnonoeus: mpeoOpa3oBaHHE MABIKCHHN C HCIOJIH30BAHMEM MEXaHM3MOB, Y4ET TPEHHS B TEXHHKE,
MOJIINITHUKY, WCIOJIh30BaHNE 3aKOHA COXPaHEHH MMITYyJIbCa B TEXHHUKE (pakeTa, BOOOMET M NIPyTHe), IBUTATEIb
BHYTPEHHET0 CropaHusi, HapoBas TypOHHA, OBITOBOIl XOJIOJWJIBHUK, KOHJULMOHEP, TEXHOJIOTHU IOJYy4EHHS
COBPEMEHHBIX MaTepHajioB, B TOM YHCJI€ HAHOMATEepUaJOB, U HAHOTEXHOJIOTHUH, JJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE  JJIEKTPONPHUOOPOB,  KCEPOKC, CTPYWHBIH  TpPHHTEp,  DICKTPOHArpeBaTeNbHBIC  HPUOOPHL,
AIIEKTPOOCBETHTENbHBIE IPUOOPHI, raJbBaHHUKA.

11 KJIACC

Pasnea 4. duexkTpoamHaMmmuka

Tema 3. Maznumnoe none. IneKmMpoMazHUMHAA UHOYKUUA

[TocTosiHHBIE MarHuTHL. B3auMopeiicTBHEe MOCTOSHHBIX MarHuTOB. MarHuTHoe mnose. BekTtop mMarHuTHOU
MHAYKUMM. [lpUHOMO CynepHno3uUMH MarHUTHBIX nojded. JIuHuM MarHuTtHOM uHAyKuuu. KapTuHa nuHHM
MAarHMTHOM MHIyKIUH OIS IOCTOSIHHBIX MAarHUTOB.

MarauTtHoe moJjie MPOBOJHUKA ¢ TOKOM. KapTuHa NTUHUN WHAYKIMA MarHUTHOTO MOJIS JUIMHHOTO MPSIMOTO
MPOBOJAHMKA M 3aMKHYTOIO KOJIBLIEBOTO NPOBOAHMKA, KAaTymIKH ¢ TOKoM. OmbIT Opcrena. Bsaumopeiicrue
MPOBOAHHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAyJIb U HAaIpaBIIEHUE.

Cuna Jlopenia, e€ MoIysb ¥ HampaBieHHe. J[BrkeHUe 3apsHKEHHOW YacTHIBI B OJIHOPOJHOM MAarHUTHOM
nosie. PaboTta cwrer JlopeHta.

SIBneHue 35eKTpOMarHuTHOW MHIYyKUUU. [I0TOK BEKTOpa MarHMTHOW MHIYKUUHU. DJIEKTPOJABUXKYLIAs Cuia
MHAYKIMH. 3aKOH JIEKTPOMarHuTHOM nHAYKInH Papajes.

BuxpeBoe anekTpuueckoe Imoje. DNEKTPOABMXKYLIAash CHUja HHAYKIMM B MPOBOJHHUKE, JABIXKYLIEMCS
MOCTYNaTeJIbHO B OJHOPOJJHOM MAarHUTHOM HOJIE.

IIpasuio JleHna.

WHAyKTHBHOCTD. SIBJI€HNE CAMOMHIYKINHU. DIEKTPOIBIKYINAS CHJIa CAMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISl KATYLIKH C TOKOM.

DNEeKTPOMAarHUTHOE TIOJIE.

TexHUYecKne YyCTPOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TIOCTOSHHBIE MArHUTBI, BJIEKTPOMArHHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTEIH JIEMEHTAPHBIX YACTHL, HHAYKIIMOHHAS I1eYb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIuHUM UHOYKIUY MAarHUTHOTO TOJIS.

B3aumozelicTBue 1ByX NIPOBOIHUKOB C TOKOM.

Cuna Ammepa.

HetictBue cuinbl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBieHHE AIEKTPOMArHUTHOW WHIYKIIHH.

IIpaBuno Jlenna.

3aBUCUMOCTB 3JIEKTPOJIBHKYILEH CHIIBI HHAYKIUH OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIUU.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomoi

M3yueHne MarHUTHOTO MOJISt KATYIIKH C TOKOM.



I/ICCHGL[OBaHI/Ie ﬂeﬁCTBHH MOCTOSIHHOI'O MAarHuTa Ha paMKy € TOKOM.
HccnenoBanue siBIcHUS SHCKTpOMaFHHTHOﬁ WHAYKIHWH.

Pa3znen 5. Kose0anus ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoMazZHummble KOJ1e0anus

KonebatenpHas cucrema. CBoOoaHBIE MexaHW4eckue KoseOanus. ['apmonmueckue koseOanus. [lepumon,
yacTtoTa, aMIumTyga W (aza xoneOanmid. [IpyXWHHBIA MasTHUK. MareMaTWdecKWid MasTHHK. YpaBHCHHE
rapMOHHYECKUX KoeOannil. [IpeBparienue SHEPTUN TIPH TAPMOHHICCKUX KOJICOaHMAX.

KonebatenpHplii  kOHTYp. CBOOOIHBIC 3JIEKTPOMAarHWUTHBIE KoJieOaHHWs B HAEANBHOM KOJeOaTeIbHOM
KOHTYpe. AHalorusi MeXJIy MEXaHHMYeCKUMH W DJICKTPOMAarHUTHBIMH KojeOauumsmu. ®opmyna TomcoHa. 3akoH
COXpaHCHHS YHEPTUH B HICATHFHOM K0JIeOaTeTFHOM KOHTYPE.

[IpencraBnenne o 3aryxarommx KojeOaHUsAX. BBIHYKIeHHbIE MexaHW4yeckue Kojebanus. Pe3oHaHc.
BrIHYKI€HHBIE DJIEKTPOMAarHUTHBIE KoJieOaHusl.

Ilepemennsrii Tok. CHHYCOMOANBHBIN ITEPEeMEHHBIH TOK. MOITHOCTh MEPEMEHHOTO TOKA. AMIDIATYIHOE U
JICHCTBYIOIIEEe 3HAYCHHUE CIUTBI TOKA U HATIPSKCHHUS.

Tpaucdopmarop. [IpousBoacTBO, Iepenaya U MOTPEOICHHUE CKTPUICCKOM IHEPTHH. DKOJOTHUCCKUE PUCKH
IIPU IPOU3BOJICTBE JIEKTPO3HEprun. KynpTypa HCIOIb30BaHuUS 3JIEKTPOIHEPTUU B IIOBCETHEBHOM JKU3HU.

TexHIUECKHE YCTPOUCTBA W MPAKTHUECKOE MPUMEHEHHUE: dICKTPUICCKUI 3BOHOK, TeHEpaTOp IMEPEeMEHHOTO
TOKa, JJMHUH 3JIeKTpoIepeaay.

Hemoncmpayuu

HccrnenoBanne mapaMeTpoB KoneOaTeIpbHOM cHCTeMBI (TIPYKUHHBIHN WIH MaTeMaTHISCKUI MasSTHHK).

HabmoneHune 3aTyxaromux KojaeOaHHH.

HccnenoBanue CBOWCTB BBIHY XK /IEHHBIX KOJIeOaHUH.

Habmonenne pe3onanca.

CB00OOHBIC NIEKTPOMArHUTHBIC KOJICOAHUS.

OcrnuyutorpaMMbl - (3aBUCHMOCTH CHJIBI TOKa M HAOpPsOKEHHS OT BPEMEHH) Ui 3JIEKTPOMAarHUTHBIX
KoseOaHui.

Pe3onanc npu mociie1oBaTeTFHOM COSAMHEHHH PE3UCTOPA, KATYIIKH WHAYKTHBHOCTH U KOHJCHCATOPA.

Moienb TMHUH NEKTPOIepeadn.

Yyenuueckuii sxcnepumenm, nabopamopnvie pabomoi

HccrenoBanne 3aBUCUMOCTH [TEPHOJIA MAJIBIX KOJICOaHUH Tpy3a Ha HUTH OT JUTMHBI HUTH M MaccChl rpy3a.

HccrnenoBanne mepeMEeHHOTO TOKa B LEMH M3 IMOCIEJOBATEIEHO COSAWHEHHBIX KOHACHCATOPa, KATYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 31eKMpoOMazZHunmble 60JIHbL

MexaHnuecKkue BOJIHBI, YCIOBHUS pactpocTpaHerus. [leproa. CKOpocTh pacpoCTpaHEHUs U JJIMHA BOJHEIL.
ITonepeunsie 1 po1oabHBIE BOIHBL. MHTEphepeHnns u Tudpakuns MEXaHUIECKUX BOJTH.

3Byk. CxopocTs 3ByKa. ' poMKoCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL YCIOBHUS H3JIYYCHHS OJJIEKTPOMArHUTHBIX BOJNH. B3amMHas opueHTarus
BekTopoB E, B, V B anexrpomarauTHOi BosHE. CBOMCTBA AIEKTPOMATHUTHBIX BOJH: OTPa)KEHUE, MPETOMIICHUE,
nossipusanyst, Audpaxiys, uHTepdepeniys. CKopocTh 3J1€KTPOMArHUTHBIX BOJIH.

[Tkana 3;1€KTpOMarHUTHBIX BOJIH. [IprMeHeHNEe 3/IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpuHIMIBI paMOCBs3H U TeNeBUIeHHS. Pagnonokarys.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAroIIeH Cpebl.

TexHUUECKHE yCTPOHCTBA M TMPAKTHYECKOE NPHUMEHEHHE: MY3BIKaJbHBIE WHCTPYMEHTHI, YJIbTPa3BYKOBas
JIMarHOCTHKA B TEXHUKE U MEIMLMHE, pajap, paAHONpUEMHHIK, TEIEBU30D, aHTeHHa, Teaedon, CBU-mneus.

Jlemoncmpayuu

OO6pa3oBaHue U pacpPOCTPAHCHNE TIOTIEPEYHBIX U TIPOAOIBHBIX BOJH.

Kounebumromieecs Teno kak HICTOYHHUK 3BYKa.

Habmronenne oTpaxeHUs! 1 IPETOMIICHHSI MEXaHHYECKHUX BOJIH.

Habmonenne naTepdepeHnn 1 Anpakuy MEXaHMYECKUX BOJIH.

3BYKOBOM pe30HaHC.

Hab:mroeHne cBsi3u rpOMKOCTH 3BYKa M BHICOTHI TOHA C aMIUTUTYAOH M 4aCTOTOM KoJieOaHHH.

HccnenoBanme CBOWCTB 3JEKTPOMATHUTHBIX BOJIH: OTPaXXCHHE, MPEIIOMIICHHE, MONApH3anus, IUQpaKmus,
nHTepdepeHus.

Tema 3. Onmuxka



I'eomerpuueckass ontuka. IIpsmonuHeliHOE pacnpocTpaHEHHE CBeTa B OAHOpoAHON cperde. Jlyd cBera.
ToueyHblil ICTOYHMK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpaKeHHA cBeTa. IlocTpoeHne m300pakeHuit B INIOCKOM 3epKaie.

[Ipenomrnenne cBera. 3aKOHBI TPENOMIICHHS CBeTa. AOCONIOTHBIN IMOKa3aTens mpenomiieHus. I[lomHoe
BHYTpeHHee oTpakeHue. [IpenenbHslil yroyl HOJHOTO BHYTPEHHETO OTPaXEeHHUS.

Hucnepcus ceera. CioxHsblii cocTa Oenoro csera. Lser.

Cobwuparomiye u paccenBaromue IMH3bL. ToHKas nuH3a. POKYCHOE PACCTOSIHUE M ONTHYECKAs CHIIA TOHKOH
mun3bl. [locTpoeHne wu300pakeHHit B coOMparomMx ¥ pacceuBalomux JuH3aX. Dopmyia TOHKOW JIMH3BL.
YBenuueHue, 1aBaeMoe JIUH30MU.

IIpenensl MPUMEHUMOCTH F€OMETPUUECKON ONITUKH.

BonaoBas ontuka. MHTepdepenmns ceera. KorepeHTHBIE HCTOYHUKH. Y CIIOBUS HAOIIIOJCHAS MAKCHMYMOB U
MHHUMYMOB B HHTEP()EPEHIIMOHHON KapTHHE OT IBYX CUH(]A3HBIX KOTePEHTHBIX HCTOYHUKOB.

Hudpaxius cera. JudpakmmonHas pemeérka. Y caoBre HaOMIOISHHUS TJIaBHBIX MaKCHUMYMOB TIPH TTaJCHUN
MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIHOHHYIO PEIIETKY.

Ilonsgpuzanus ceera.

TexHuueckue ycTpoiicTBa M IpaKkTHUECKOe IPHMEHEHHE: O4YKHW, Jiyna, QoToanmapar, MNpOEKIHOHHBIH
anmnapaT, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS OIITHKA, TU(PPAKIIMOHHAS PEHIETKA, TIOJIIPOH.

JHemoncmpayuu

IIpsmonuHeHOE pacpocTpaHeHue, OTpakeHUE U IpesioMiieHHe cBeTa. OnTudeckre Npuoopsl.

ITonHOE BHyTpeHHEE OTpakeHHe. Moaenb CBETOBOAA.

HccrnenoBanme CBOMCTB M300paXCHUH B TMH3AX.

Monenu MUKpPOCKOTIa, TeJIeCKOoIa.

Habmonenne nHTEphepeHIINN CBETA.

Habmonerne mudpakunu cBera.

Habnronenue qucrnepcuu cBera.

ITonmyyeHue criekTpa ¢ TOMOIIBIO IPU3MBI.

[Nomy4enne criekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEIIETKH.

Habmonenne nossipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

W3mMmepenne nokasaTens NpeOMICHHS CTEKIIA.

HccrnenoBanne CBOMCTB M300paKCHUH B TMH3AX.

Habmonenue nucnepcun cBera.

Pasnen 6. OcHOBBI clelMAJILHON TEOPUU OTHOCUTEIbHOCTH
I'paHunbl MPUMEHNMOCTH KJIacCHYeCKOW MeXaHUKH. [locTynaTel crieruaabHON TEOPHH OTHOCHUTEIHEHOCTH:
WHBapUaHTHOCTh MOJYJIS CKOPOCTH CBETA B BaKyyMe, IPUHIUIT OTHOCHUTENIFHOCTH DWHINTEHHA.
OTHOCUTENHHOCTH OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKPAIIIEHUE JITTIHBI.
DHeprust ¥ UMITYJIEC PEIATUBUCTCKON YaCTHITBL.
CBsI3b MaccChl C HEpPIrUeil 1 UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIBI. DHEPTHs TOKOS.

Paspnen 7. KBanroBasi puszuka

Tema 1. Dnemenmol K6AHMOBOI ONMUKU

®otonbl. ®opmyna [Inanka cBs3n 3Hepruu POTOHA C €r0 YACTOTOH. DHEPrHsl U UMITYJIbC (POTOHA.

Otkpeitre u uccnenoBaune Gorodddexra. OnsiTel A. I'. CromeroBa. 3akoHsl (oTodddexTa. YpaBHeHNE
Onarreitna s porosddekra. «Kpacnas rpannna» Gorospdexra.

Hasnenwne cBeta. OnbiTel I1. H. JIeOenena.

XuMH4eCcKoe JICHCTBHE CBETA.

TexHu4ecKue yCTpoiCTBAa M MpaKTHYECKOe MpuMeHeHHe: (oTodeMeHT, (OToJaTunK, COHeuHas Oarapes,
CBETOJIHOI.

Jlemoncmpayuu

®DoTo3¢hexT Ha ycTaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHENIHETO (hoTo3(deKra.

Cseroauof.

ConreyHas 6arapes.

Tema 2. Cmpoenue amoma



Monenp atoma Tomcona. OmbiTel Pesepdopna mo paccesHuto o -uactui. [lnanerapHas mMonens aToma.
[ocrynats! bopa. Uzinyuenue u norsiomenre GOTOHOB IIPU MEPEXO0JIe aTOMa C OAHOTO YPOBHS SHEPTHH Ha JPYTOM.
Bunsr ciektpoB. CriekTp ypOBHEH SHEprur aToMa BOAOPO/A.

Bonnosble cBoiicTBa yactuu. Bonnel ne bpoiinsa. KopnyckynsipHO-BOIHOBOM Tyanu3M.

CroHTaHHOE U BBIHYKJICHHOE U3Iy4YeHHUE.

TexHnueckue yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: CHEKTPalbHBIA aHamu3 (CIEKTPOCKOI), Jasep,
KBaHTOBBII KOMIIBIOTED.

JHemoncmpayuu

Monens ombita Pesepdopaa.

OmnpeneneHre JUIMHBI BOJIHBI Ja3epa.

HabmoneHne muHEHYaThIX CIIEKTPOB U3y ICHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HabmoneHne THHEHYaToro CreKTpa.

Tema 3. Amomnoe aopo

OKCIIEPUMEHTHI, JO0KA3bIBAIOIIME CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE pPaguOaKTUBHOCTH. OTBITHI
Pesepdopaa no ompezneneHnio coctaBa paadoakTHBHOTO M3nydeHns. CBoiicTBa anmbda-, 6era-, TaMMa-M3IydeHUs.
Bausuue PaauoOaKTUBHOCTHU HA )KMBBIC OPTraHU3MBIL.

OTkpeITHE IIPOTOHA U HeHWTpoHa. HyknonHas Mozens spa ['eiizen6epra—lBanenxo. 3apsn sapa. Maccosoe
4ucio sapa. M3oromst.

Anpda-pacnian. DJIEKTPOHHBIA W MO3UTPOHHBIN Oera-pacmajn. ['amma-m3mydeHue. 3aKOH pPagdOaKTUBHOTO
pacmaza.

DOHeprusi CBsA3M HYKJIOHOB B sizipe. SnepHble cuibl. Jledext Maccol aapa.

Snepuble peakuuu. JleneHne u CHHTES saEp.

Snepubiit  peaktop. TepmosinepHsiii  cuHTe3. [IpoOneMbl M TEPCHEKTHBBI SAEPHOW OHEPTETHKH.
OKOJIOTHYeCKHE acTIeKThl SePHON SHEPTeTHKH.

OneMeHTapHbIe YaCcTHLBL. OTKpPBITHE MO3UTPOHA.

Merto/1b1 HAOIIONEHHS ¥ PETHCTPAlNH JJIEMEHTAPHBIX YacTHII.

OyHnaMeHTaIbHbIE B3auMOAEUCTBUS. ENMHCTBO (hU3MYECKOi KapTHHBI MHUPA.

TexHUYeCKHe yCTPOWCTBA U MPAKTHYECKOE MPUMEHEHHE: T03UMETp, Kamepa BuiibcoHa, syiepHbIil peaktop,
aToMHast bom0Oa.

JHemoncmpayuu

CuéTylK HOHU3UPYIONIIUX YaCTHII.

Yuenuuecxuii sxcnepumenm, nabopamopmuie pabomoi
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

Pa3gen 8. DiaeMeHTHI aCTPOHOMUM M acTPOGU3NKHU

Oranbl pa3BUTHS acTpOHOMHUH. [IpUKITaTHOE I MUPOBO33PEHYECKOE 3HAYCHNE ACTPOHOMHUH.

Bupn 38é31H0r0 Heb6a. Co3Be3us, IPKHE 3BE3/IBI, TUNIAHETHI, UX BUANMOE ABIKCHHE.

CosHeuHas cucTeMa.

Connne. ConHeuHast akTHUBHOCTb. Mcrounuk »sHeprum ConHua u 3BE€34. 3BE31ABI, HUX OCHOBHBIE
XapaKkTepUCTUKH. JlparpaMMa «CHEKTpalbHBIH KJIacC — CBETHUMOCTb». 3BE3AbI INIABHOM MOCIENOBATENBHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTB» ISl 3BE3J TJIABHOW IOCIIEJOBATEILHOCTA. BHYyTpeHHEE CTpOCHHE 3BE3L.
CoBpeMeHHbIE TPECTABICHUS O POUCXOXKIACHUH 1 dBoMoNK COJTHIIA U 3BE3]T. DTambl )KU3HU 3BE3.

Mnineunsiii [lyte — Hama Ianaktuka. Ilonoxenue u amwkenue ConnHua B 'anmaktuke. Turbl ranakTuk.
Panuoranaktuku u kBazapel. YEpHbIE ABIPHI B siApaxX raJlakTHK.

Bcenennas. Pacmpenne Bcenennoit. 3akon Xa66sa. Pasberanne ramaktuk. Teopust Bombmoro B3peiBa.
PenukroBoe nznydeHue.

MacmrabHast cTpykTypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HabmroneHnss HeBOOPY)KEHHBIM TJIA30M C MCHOJIB30BAHUEM KOMIIBIOTEPHBIX NMPUIOKEHHUH VISl OTIpEeICHUs
MOJIOXKEHNSI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3qust CeBEepHOTO MOIyIIapHs M SIPKHE
3BE3JIBI.

Hao6monenus B Teneckon Jlynsl, manet, Mieuynoro ITyTu.



O000marmnee NOBTOPeHNE

Ponb Qu3nMKkuM M acTpOHOMHHM B SKOHOMHYECKOH, TEXHOJOTHYECKOM, COLMaNbHOW M ITHYECKOW cdepax
JEATCIIFHOCTH YEJIOBEKa, POJIb M MECTO (PM3MKM M aCTPOHOMHM B COBPEMEHHOW HAaydHOW KapTHHE MHpA, POIb
(uzngeckoit Teopun B POPMHUPOBAHIH IIPEICTABICHUH O (pH3uYecKol KapTHHE MUpPa, MECTO (PU3NIECKOM KapTHHBI
MHpa B 00IIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NPEJCTABICHUH O IPUPOJIE.

Me:xnpeaMeTHbIe CBA3H

Wzyuenne kypca ¢usmku 6a3oBoro ypoBHS B 11 Kimacce ocymiecTBIAeTcsS ¢ y4ETOM COAEPKATEIbHBIX
MEKIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OMOJIOTHH, XMMUH, reorpaduu u TEXHOJIOTHH.

Mesicnpeomemuvle nousmus, CBSI3aHHbIE C M3YYEHHUEM METOJOB HAyYHOTO IIO3HAHMSA: SBJICHUE, HAYYHBIH
¢axT, rumoresa, ¢u3NUEcKas BEJUYMHA, 3aKOH, TEOPHUS, HAOIIOACHWE, KCIEPHMEHT, MOACIHPOBAHUE, MOJECIB,
M3MEpEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUH, TPUrOHOMETpHYeCKHe (PyHKINHU: CHHYC, KOCUHYC, TaHTEHC,
KOTaHICHC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M MX MPOEKIUH HAa OCH KOOPAMHAT, CIOXKCHHUE
BEKTOPOB, NPOM3BOAHBIC JIEMEHTAPHBIX (DyHKIMH, MPU3HAKK MOJOOMSA TPEYTONBHHKOB, OMPEACICHHUE IUIOMIAIH
IUIOCKUX (GUryp U 00bEMa Tell.

Buonozus: snextpuueckue SBICHUS B JKUBOM INpHUpoje, KoyeOaTelbHbIE ABWKEHHS B KUBOW IPHUPOJE,
ONTHYECKUE SBJICHUS B )KUBOU MPUPOAE, NEHCTBHUE paJlaliil Ha KHUBbIC OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB ¥ MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTYypa TBEPABIX TeJl, MEXaHU3Mbl 00pa30BaHU
KPUCTAJTINYECKON PEIUETKY, CIIEKTPAIbHbII aHAJIN3.

T'eozpagus: MarHWTHBIE MONIOCA 3€MIIHM, 3aJIE)KH MAarHUTHBIX Py, (OoTochEMKa 3eMHOW MOBEPXHOCTH,
Ipe/IcKa3aHne 3eMIICTPSICCHUH.

Texnonoeus: TUHUM DIIEKTpoNepenad, TEHEpaTop NEPEeMEHHOTo TOKa, 3JIeKTPOABUTaTeNb, MHIYKIMOHHAS
neyb, pajap, paardonpuUEMHIK, TEIEBU30p, aHTeHHa, Ternedon, CBY-meus, MpOEKIMOHHBIHA anmapar, BOJIOKOHHAS
ONITHKA, COJTHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI TIPOI'PAMMBI IO ®U3UKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHMUA

OcBoenne ydeOHOTO mpeamera «DPm3uka» Ha ypoBHE cpemHero oOmero oOpasoBaHus (0a30BBIN ypOBEHB)
JOJDKHO O0ECIICUUTh TOCTHXKECHHE CICAYIONIMX JTHYHOCTHBIX, METAIPEIMETHBIX W IPEIMETHBIX 00pa30BaTeIbHBIX
Pe3yJIbTaToB.

JIMYHOCTHBIE PE3YJIBTATHBI

JlmgHOCTHBIE pPE3yNbTaThl OCBOEHHS ydeOHOro mpenMmera «Du3mkay MOHKHBI OTPaXKaTb TOTOBHOCTh H
CIOCOOHOCTh 00YYalOMIMXCsl PyKOBOJCTBOBAThCS CHOPMUPOBAHHONW BHYTPEHHEH MO3WIMEH JMYHOCTH, CHCTEMOM
[ICHHOCTHBIX OPUEHTAIN, IIO3UTHBHEIX BHYTPEHHHUX yOSKICHHUH, COOTBETCTBYIOIINX TPATUIMOHHBEIM IIEHHOCTSIM
pOCCHIICKOTO OOIIECTBa, PACHIMPEHHE >KU3HEHHOTO OIBITa W OIBITA JACATEIFHOCTH B TIPOILECCEe pealu3allii
OCHOBHBIX HallpaBJIEHUH BOCIUTATEIbHOHN AESATEIBHOCTH, B TOM YHCIIE B YACTU!

1) rpa:k1aHCcKOro BOCIUTAHUSI:

c(OPMHUPOBAHHOCTh TPAKIAHCKON IMO3UIMH OOydYaIOMIerocss Kak aKTUBHOTO W OTBETCTBEHHOTO HIICHA
poccHiickoro o0IIecTBa;

MPUHATUEC TPAAUITUOHHBIX O6H1€‘IeHOBe‘-IeCKI/IX TYMaHUCTHYCCKUX U NICMOKPATHICCKUX HeHHOCTeﬁ;

TOTOBHOCTH BECTH COBMECTHYIO NESTENBHOCTh B HMHTEpecax TpakJaHCKOTO OOIIecTBa, y4acTBOBATH B
CaMOYTIpaBIICHIH B 00pa30BaTeIHHON OpraHU3alny;

YMEHUEC B3aHMO}IeﬁCTBOBaTL C COonyaJIbHbIMU HHCTUTYTaMU B COOTBETCTBHU C HUX (I)yHKIlI/I}IMI/I u
Ha3HAaYECHHUEM,;

TOTOBHOCTb K TYMAHUTApPHOU U BOJIOHTEPCKOM NIE€ATENBHOCTH;

2) NaTPpUOTHYECKOT0 BOCTIUTAHMSI:

c(OpPMUPOBAHHOCTh POCCUHUCKON IPakJAHCKON HICHTHYHOCTH, NAaTPUOTU3MA;

[ICHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, AOCTIDKCHHSM POCCHHMCKHX YYEHBIX B 00IacTu
(DU3MKH U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTIOBE/ICHUS;

CIOCOOHOCTh OIICHWBATh CUTYAIMI0O W TPHHAMATh OCO3HAHHBIC DPEIICHHUS, OPUCHTHPYSCh HA MOPAIBHHO-
HpPaBCTBEHHBIC HOPMBI U HEHHOCTH, B TOM YUCJIC B ACATCIIBHOCTH y'—IéHOFO;

0CO3HAHHE JIMYHOTO BKJIAZd B IOCTPOCHUE YCTOHYHUBOTO OYIYIIETO;

4) 3¢TeTHYECKOro BOCIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIIOYAsh 3CTETHKY Hay4yHOTO TBOPYECTBA, MPHCYLIETO (HU3MYECKOM
HayKe;

5) TpyaoBOro BocnuTaHusI:

HHTEpeC K pasiIuyHBbIM cepaM IpoecCHOHATEHOW NEeSITeIHbHOCTH, B TOM YHCJIE CBS3aHHBIM C (DU3HUKOHN U
TEXHHUKOH, yMeHHEe COBepllaTh OCO3HAHHBII BHIOOp Oyaylueidl mnpodeccud M peasn30BBIBATH COOCTBEHHBIE
>KU3HEHHBIE IJIaHbl;

TOTOBHOCTH U CITOCOOHOCTH K OOpa30BaHUIO M caMO0OOpa30BaHUIO B 001acTH (PM3UKU HA MPOTSHKCHUU BCel
JKU3HU;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

c(OPMHUPOBAHHOCTh 3KOJIOTHUECKOI KYJIBTYpbl, OCO3HAHHE TIJI00AJBHOTO XapakTepa 3KOJOIMYECKUX
mpooieM;

IJIJAHUPOBAHUE U OCYIIECTBIICHUE JIEUCTBUIN B OKpyXKalolled cpefie Ha OCHOBE 3HAHUS II€JIeH YCTOHYHBOTO
pa3BUTHSA YEIOBEUYECTBA;

paclpeHye OmbITa AEATENbHOCTH 3KOJOTMYECKOM HAlpaBIEHHOCTH Ha OCHOBE MMEIOLIUXCS 3HAHUH 10
¢usnke;

7) LEHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (H3MUYECKOU
HayKH;

OCO3HaHME IEHHOCTH HAYYHOH IeATeIBHOCTH, TOTOBHOCTh B IpoIlecce M3y4YeHHS (DU3UKH OCYIIECTBIISATH
MPOEKTHYIO U HCCIEA0BATENbCKYIO I€ATEIbHOCTh MHANBUIYAILHO U B TPYIIIE.

METAINNPEAMETHBIE PE3YJIBTATBI



IMo3naBaTenbHbIe YHUBEpPCAJAbHbIE yueOHbIE 1elicTBUA
Ba3oBble Jlornueckue AeicTBUA:

CaMOCTOSATENFHO (hOPMYIIMPOBATE M aKTyaTH3UPOBATh POOJIEMY, pacCMaTPUBATh €& BCECTOPOHHE;

OTIPEJIeINIATh LENU AeSITeIbHOCTH, 3aJ]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBIIAITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PaCCMaTPUBAEMBIX (DU3NIECKUX SIBIICHUAX;

pa3pabaTbiBaTh IUIaH pEIICHHS MpoONeMbl C Y4ETOM aHajum3a WMCIOMINXCS MAaTepHalbHBIX U
HeMaTepUaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JNEATEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIBTATOB LEJISAM, OLEHUBATh PUCKU
MOCJICICTBUH IESITEIHHOCTH,

KOOPJWHUPOBATh M BHINOJHATH Pab0OTy B YCIOBHSAX PEallbHOTO, BHPTYAJIBHOTO W KOMOHHHPOBAaHHOIO
B3aUMOJICHCTBUS;

pa3BUBaTh KPEAaTHBHOE MBIIICHHE TIPH PEIICHUH KIU3HEHHBIX IIPOOIIEM.

Ba3oBble ucciieioBaTeIbCKHUeE eliCTBUA:

BJIaJCTh Hay‘IHOﬁ TepMHHOHOFHeﬁ, KIIFOUCBBIMU MMOHATUAMU U MECTOAAaMU (1)H3PI‘-IGCKOI71 HayKH;

BIANCTh HABBIKAMH YYCOHO-HCCIEIOBATENFCKOM ¥ MPOCKTHOM HEATENFHOCTH B 00NacTH (U3UKH,
CHOCOOHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEILHOMY TIOMCKY METO/IOB pPeIIeHHs 3a1a4 (PU3NIECKOTO COACpKaHHS,
MMPUMEHCHUIO PA3JIMYHBIX METOAOB IMO3HAHUA,

BIAaJCTh BUAAMHU NIEATCIBHOCTH MO TOJXYYCHHIO HOBOT'O 3HAHWS, €0 MHTEPIIPETAINH, IPEOOPa3OBaHUI0 U
MPUMEHCHHIO B Pa3IMYHBIX Y4YeOHBIX CHUTYallWiX, B TOM YHCIEC MPH CO3JAaHUHM Y4eOHBIX IMPOEKTOB B 00NAcTH
¢busnkwy;

BbIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3U W AKTYaJIM3UPOBATH 3aJiady, BBIABUI'ATb THUIIOTE3Y eé peuicHus,
HaXOJUTh apryMEHTHI AJIs JOKa3aTeIbCTBAa CBOMX YTBEPXKACHUM, 3aaBaTh MapaMETPbl U KPUTEPUU PELLEHUS;

AHaJIU3UpOBaTh IMOJYYCHHBIE B XOA€ PCHICHUA 3adadyn pe3yjibTaTbl, KPUTUYECKHU OLCHUBATH HX
JOCTOBEPHOCTD, IIPOTHO3UPOBATH UBMCHEHUE B HOBBIX YCIIOBHUAX,

CTaBUTh W (OPMYJIHPOBATH COOCTBCHHBIC 3a/la4d B 00Pa30BATENEHOW NEATEIFHOCTH, B TOM YHCIE TIPHU
U3yYeHNH (QU3UKU;

JaBaTh OLICHKY HOBBIM CUTYyallUsAM, OLICHUBATH HpPIO6pCTéHHI:II71 OIIBIT,

YMETh IEPEHOCUTD 3HAHUS 110 (PU3HKE B MPAKTUIECKYIO 00JIACTh )KU3HEACITECIHHOCTH;

YMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIaCcTei;

BbIABUT'aTb HOBBIC UACH, TPEAJIaraTb OPUTHHAJIbHBIC TOAXO0Abl U PCHICHU A

CTaBUTH npo6neMm 1 3aJ1a4y, JOIYCKArUINE aIlbTCPHATUBHBIC PCIICHUS.

PaGora c undopmanueii:

BJIAaJICTh HABBIKAMH IIONyYeHUS WHPOpPMAIUN (H3NUECKOTO COJCPKAHUS M3 UCTOYHHKOB Pa3HBIX THUIIOB,
CaMOCTOSITEJIHO OCYIIECTBIATh IMOWCK, aHAIM3, CUCTEMATH3AIMI0 U HWHTEPIPETAIMI0O HH(POPMAIIUH Pa3InIHBIX
BUIOB U (POpM TIpeCTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH MHPOPMALINH;

HCII0JIb30BaTh CPEIACTBA I/IH(i)OpMaHI/IOHHI)IX 1 KOMMYHUKAIIUOHHBIX TEXHOJIOTUN B PEUICHUN KOTHUTUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3allMOHHLIX 3a/1a4 C CO6J'IIOI[CHI/ICM TpG6OB3HPII71 OPTOHOMMKH, TEXHUKU 6630HaCHOCTI/I,
TUTHUEHBI, pecypcocOepekeHus, MPABOBBIX H ATHIECCKUX HOPM, HOPM HH(POPMAITMOHHON 0€301acHOCTH;

CO03/1aBaTh TEKCTHI (PU3NIECKOTO COAEPIKaHUs B Pa3IMYHBIX (hopMaTax ¢ y4€TOM HazHAUYEHHS HH(POPMAIUU U
I[EJIEBOH ayTUTOPHH, BEIOWPAs ONTUMATIFHYIO (hOpMY IPEACTABICHHUS U BU3yaTH3AIHH.

KoMMyHuKAaTHBHBIC yHHBepCcAJIbHbIC y4eOHbIE JeiCTBHA:

OCYIIECTBIISITH OOIIEHNE HA YPOKax (pU3NKU U BO BHEYPOUHON JESATEIBHOCTH;

pacro3HaBaTh NPEANOCHUIKH KOHQIMKTHBIX CUTYAI[i U CMATYaTh KOH(INKTHI,

pa3BEPHYTO M JIOTHYHO U3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJCTB;

TIOHMMATh U UCII0JIb30BATh MIPEUMYIIECTBA KOMaHIHONW ¥ MHIMBUYJIbHOM pabOTHI;

BBIOMpATh TEMATHKy M METOJIBl COBMECTHBIX NEHCTBHH C y4éTOM OOIIMX HMHTEPECOB M BO3MOXKHOCTEH
Ka)XJIOTO YJIEHa KOJIEKTUBA;

NPUHUMATh IIeTM COBMECTHOM JeSTeIbHOCTH, OPraHU30BBIBATH U KOOPAMHUPOBATH ACUCTBUS IO €€
JIOCTIDKEHHUIO: COCTaBIIATh IUIAH JEHCTBHH, paclpeneniaTh pold ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXXAaTh
pe3yIbTaThl COBMECTHOI palboThI,

OLICHMBATh Ka4yeCTBO CBOEro BKJIAJAa W KAXKIOr0 YYacTHMKAa KOMaHIbl B OOIIMHA pe3yinbTar o
pa3paboTaHHBIM KPUTEPHSIM;



npeJiaraTh HOBBIC TMPOCKTHI, OICHUBATH HJICH C MO3HMIMU HOBU3HBI, OPUTMHAIBHOCTH, MPaKTUYECKOM
3HAYMMOCTH;

OCYIIECTBIISITh TIO3UTUBHOE CTPATErNYECKOE MOBEJACHUE B PA3IMYHBIX CUTYAIUsIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PeryasTuBHBIe yHHBepcaJIbHBIE YaeOHbIE TeHCTBUA
Camoopranmusanus:

CaMOCTOSITENIFHO OCYIICCTBIISATh II03HABATENBHYIO MACATENBHOCTE B OONACTH (U3UKH H acTPOHOMHH,
BBISIBIIATH MPOOJIEMBI, CTABUTH U ()OPMYIMPOBATH COOCTBECHHEIC 3a1a4H;

CaMOCTOSITEJILHO COCTABJIATh IUIAH pEIIeHHUs] Pacu€THBIX M KAaYeCTBEHHBIX 3a]ay, IUIaH BBITIOJHEHUS
MPaKTUIECKOHN pabOTHI ¢ YIETOM UMEIOIINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEIIOYTCHUM;

JIaBaTh OLICHKY HOBBIM CHUTYAIUsIM;

paciupsATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEeHUH;

JIeNaTh OCO3HAHHEIN BEIOOD, apTyYMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPHOOPETEHHBIH OTBIT,

Croco0CTBOBATh ()OPMHUPOBAHUIO U MPOSIBJIICHUIO IPYAUIIUH B 00JIACTH (PU3HMKH, TOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KyJIbTYpPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH MHTEJJIEKT:

JlaBaTh OIICHKY HOBBIM CHUTYallusiM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OIICHUBATH COOTBETCTBUE
PE3yNbTATOB LEISIM;

BJIa[ICTh HABBIKAMH MO3HABATEIHFHON pedIekcun Kak OCO3HAHUS COBEPIIACMBIX NEHCTBUI U MBICIHATEIBEHBIX
MPOIIECCOB, UX PE3YJIBTATOB M OCHOBAHMIA;

HCIIOJIb30BaTh MPUEMBI PE(ICKCHH JJIs1 OICHKH CUTYAIMH, BEIOOpA BEPHOTO PEIIICHHS,

YMETb OLICHMBATh PUCKU M CBOCBPEMECHHO NMPHHUMATPH PEIICHUS 10 UX CHIDKEHHUIO,

MPUHUMATh MOTHUBBI M apTyMEHTHI IPYTHX TP aHAIN3E Pe3yIbTaTOB ACATCIFHOCTH;

MPUHUMATH ce0s1, MOHUMAs CBOM HEJOCTATKH U IOCTOMHCTRA,

MPUHUMATh MOTHUBBI M apTYMEHTHI APYTUX MPU aHAJIN3€ PEe3yJIbTaTOB JIEATEIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO IPYTHX HA ONINOKH.

B nporiecce OCTHKEHHS TUYHOCTHBIX PE3Y/IbTATOB OCBOCHUSI MPOrPaMMbI 10 (DU3UKE JJIsT YPOBHS CPEIHETO
o0rmrero 0o0pa3oBaHUs y OOYYaIOMIMXCS COBEPIICHCTBYETCS OSMOIMOHANBHBIA HMHTEIICKT, MPEANoJarariimi
c(hOpMHUPOBAHHOCTE:

CaMOCO3HAHUS, BKJIIOYAIOMIETO CHOCOOHOCTh TOHMMATh CBOE SMOIMOHAJIBHOE COCTOSHHE, BHUAETH
HaIpaBJICHUS pa3BUTHUS COOCTBEHHON IMOIIMOHAILHOU chephl, OBITH YBEpEHHBIM B ce0€;

CaMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJb, YMEHHE IPHHAMATh OTBETCTBCHHOCTH 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aMalTHPOBAaThCI K OMOIMOHANBHBIM HM3MEHCHHSM U TIPOSIBISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

BHYTpEHHEH MOTHBAIMM, BKIIOYAIONIEH CTpeMJIEHHE K JOCTHKEHHIO 1EeNH H YCIeXy, ONTHMU3M,
WHHUIAATHBHOCTD, YMEHHE JCHCTBOBATH UCXO/S U3 CBOMX BO3MOYKHOCTEH;

SMMATHH, BKIIOYAIONICH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIBHOE COCTOSIHHE APYTUX, YUYUTHIBATH €T0 MPH
OCYIIIECTBIICHUH OOIIEHHUS, CIOCOOHOCTh K COUYBCTBHIO U CONCPEKUBAHUIO,

COLMANIGHBIX HABBIKOB, BKJIIOYAIONIMX CIOCOOHOCTh BBICTPAWBATh OTHOLICHHS C JPYTHMH JEFOJIBMH,
3a00THUTHCS, IPOSBISTh HHTEPEC U pa3peraTh KOHPIUKTHL

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenns B 10 kJiacce IpeaMeTHBIE pe3ysNbTaThl Ha 0a30BOM ypOBHE JOJDKHBI OTpPakaTh
c(hOPMHUPOBAHHOCTH Y O0YHAIOIINXCS YMEHHNA:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb M MECTO (HU3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAyYHOH KapTHHEI
MUpA, B pa3BUTHU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKOH NeATEIbHOCTH HI0JEH;

YYUTHIBATh TPAHUIIBI IPHUMEHEHHUS N3yUeHHBIX (PM3UUECKUX MOJIeNIeil: MaTepHanbHasl TOUKa, HHepIHaIbHas
cucreMa oTcuéTa, abCOJIOTHO TBEPJOE TEJIO, UICANIbHBIA ra3, MOAEIN CTPOEHHS ra30B, KHUAKOCTEH U TBEPABIX Tell,
TOYEYHBIH 3JIEKTPUUYECKHUIT 3aps/] IIPU pelieHnH (PU3NUECKHX 3a/ay;

pacno3HaBaTh (pu3MUecKue SABICHHUS (TMPOIECCH) W OOBACHATh WX HAa OCHOBE 3aKOHOB MEXaHHKH,
MOJICKYJISIPHO-KHHETHIECKOH TEOPUH CTPOCHHUS BEUIECTBA M HIICKTPOIWHAMUKH: PABHOMEPHOE W PaBHOYCKOPEHHOE
NPSIMOJIMHEHHOE JIBIKEHUE, CBOOOIHOE IajieHHE TeJ, ABWKEHHE 110 OKPY)KHOCTH, MHEPLMS, B3aUMOJICHCTBHE TEl,



muddysus, OpoyHOBCKOE JIBH)KEHHE, CTPOSHHE JKUJIKOCTEH 1 TBEPABIX TEJ, U3MEHEHUE 00bEMa Tell MPU HarpeBaHUH
(oxyaxkaeHuu), TEIUIOBOE paBHOBECUE, HCIApEeHHe, KOHJCHCallusl, IUIaBJICHHE, KPHUCTAIN3alus, KHUIIEHUE,
BIIQXHOCTh BO3/yXa, IOBBIMICHWE aBJICHHUS Ta3a IPH €r0 HAarPEBAHHH B 3aKPBITOM COCYIE, CBSI3b MEXKIY
IapaMeTpaMy COCTOSIHUS T'a3a B M30TIPOIIECCax, JNEKTPU3ALNS TEJl, B3aNMOAEHCTBUE 3apsIIIOB;

ONUCHIBATh MEXAaHUUYECKOE JIBIDKCHHWE, WCIOJIb3ys (U3NYECKHE BEIMYMHBI: KOOpAWHATA, IIYTh,
nepeMelleHe, CKOpOCTh, YCKOpEHHe, Macca Tejla, CHJIa, UMIIyJbC Tela, KHHETU4ecKas 3Heprus, NOTeHLHaNbHas
SHEPTHsl, MEXaHWYECKast paboTa, MEXaHWYECKas MOIIHOCTD; MPU ONHMCAaHWU NPABWIBHO TPAKTOBAaTh (U3MIECKUI
CMBICII UCTIONIb3YEMBIX BEJIMYMH, MX OOO3HAUYeHHs M CIUHUIBI, HAaXOAWUTHh (OPMYJIBI, CBS3BIBAIOLINE NaHHYIO
(bu3nYecKyto BEIUUHHY C IPYTUMH BETHUHHAMHE;

OIMCHIBATh M3YYEHHBIEC TEIUIOBBIC CBOWCTBA TEN M TEIIOBBIC SIBICHMS, MCIONB3Ys (PU3NUECKHE BEINYUHBI:
JaBICHWE Ta3za, TEMIepaTrypa, CpeIOHsAs KHHETHYeCKash DJHEPrus XaoTHYECKOTO JBIDKEHHS  MOJEKYII,
CpelHEeKBaIpaTHYHasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPEHHS SHEPTHs, pabora rasza, koadduiueHt
MOJIE3HOTO JICHCTBHUSI TEMJIOBOTO JIBUTATENs; IPH ONMCAHWHM MPABIIBHO TPAKTOBAaTh (U3UUECKUH CMBICI
UCTIONb3YEMbIX BEIMYHMH, UX 0003HAYEHHS M €AMHHIBI, HAXOAUTH (JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (U3HIECKYFO
BEJIMYHMHY C APYTUMH BEIUIHHAM;

ONHKCHIBATh M3YYCHHBIE AJIEKTPUYECKHE CBOMCTBA BELIECTBA M DBJIEKTPHUUECKUE SBIEHUS (IIPOIECCHI),
UCTIONB3YS (PU3UIECKUE BEUIHHBI: IEKTPUIECKUH 3aps, HIEKTPHUECKOE M0JIe, HANPSHKEHHOCTH TI0JIS, TOTCHIINAT,
Pa3HOCTh MOTEHIMAIOB; IPH OMHCAHUU MPABWIBHO TPAKTOBAaTh (DU3UUECKHH CMBICI UCIIOJIb3YEMbBIX BEIUYUH, UX
0003HAUeHMs] W E€AMHMIBI; yKa3blBaTh (DOPMyJbI, CBA3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIHYMHY C JPYTUMH
BEJINUNHAMU;

AHATM3MPOBATh (PU3MUECKUE IMPOIECCHl U SIBICHUS, UCTIONB3Ys (PU3MUECKHE 3aKOHBI M MPUHIUIBL 3aKOH
BcemupHoro Tsrotresus, |, Il u 11 3axonsr HetoToHa, 3aK0H coOXpaHEHHUs] MEXaHUYECKOM YHEpTUH, 3aKOH COXPaHEHUS
UMITyJIbCa, TPUHIAIN CYTIEPIO3HINN CHJI, TIPUHIMIT PABHOIIPABUS MHEPIIMAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-
KUHETHYECKYIO TEOPHIO CTPOSHMS BEIECTBA, [a30BBIC 3aKOHBI, CBA3b CPEAHEH KMHETHYECKON SHEPTUH TEIIOBOTO
JBIDKCHUSI MOJIEKYJ C aOCOJIOTHOH TeMIepaTypoil, NepBbIi 3aKOH TEPMOJMHAMHMKH, 3aKOH COXPaHEHUs
ANIEKTPUYECKOT0 3apsiia, 3akoH KyloHa, Hpu 3TOM pas3nuyarh CJIOBECHYIO (OpMYIHMpPOBKY 3aKOHa, €ro
MaTeMaTHYECKOe BEIPAKEHNE 1 YCIIOBHUS (TPaHUIIBI, 00JIaCTH) NPUMEHHIMOCTH;

OOBSACHAT OCHOBHBIC NPUHIMIEI JCHCTBUS MalIMH, NMPHOOPOB M TEXHWYECKHX YCTPOWCTB; pa3iuyarh
yCIIOBHA UX 0€30M1aCHOTO UCIOIB30BAHNUS B MIOBCEIHEBHOMN JKHU3HU;

BBITIOJHATh 3KCHEPUMEHTHI 10 HCCIICJAOBAHUIO (PU3WYECKUX SIBICHHH W TPOLECCOB C HCIOJIB30BAHUEM
OpSAMBIX ¥ KOCBEHHBIX HW3MEPEHWH, INpH 3TOM (GOpMYJIHpOBaTh MpoOiIeMy/3afady M THUIOTE3y Y4eOHOTO
9KCIEPUMEHTa, COOMPATh yCTAHOBKY W3 IPEJIOKEHHOTo 00OpYyIOBAaHHUS, NMPOBOAWUTH OMIBIT M (OPMYIHPOBATH
BBIBOJIBI;

OCYIIECTBIISITH NPSIMbIE U KOCBEHHBIE N3MEPEHUS PU3MUECKUX BEIMYHH, IIPH 3TOM BBIOMPATh ONTHMAaJIbHBIH
croco0 U3MEpPEeHHS U UCIIOIB30BATh N3BECTHBIE METOABI OIICHKH MOTPEIIHOCTEH H3MEPEHU;

UCCIIeI0BaTh 3aBUCUMOCTH MEXAY (PU3MYECKUMH BEJIMYMHAMY C UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHHH, IIpH
3TOM KOHCTPYHPOBATh YCTaHOBKY, (DMKCHPOBATh PE3YJIbTAaThl IOJyYEHHON 3aBUCHMOCTH (DM3MUYECKHUX BEIHYHH B
BUJIe TaOIHI ¥ TpauKOB, 1eIaTh BEIBOJIBI IO PE3YIIbTaTaM UCCIICIOBAHMS;

coOmoaTh mpaBwiia 0e30MaCHOr0 TpyJa NpPU TPOBEACHHM MCCIEJIOBAaHWH B paMKax ydeOHOro
9KCIIEPUMEHTa, y4eOHO-HMCCIIEI0BATENLCKONH M MPOEKTHON JESATENbHOCTH C HCIIOJIb30BAHHEM H3MEPUTEIBHBIX
YCTpOMCTB 1 1abopaTopHOTO 000PYAOBAHUS;

pemate pacd€THbIe 3aJa4d C SBHO 3aJaHHOW (PU3WYIECKOW MOJENbI0, MCTONB3Yys (hU3MUECKUe 3aKOHBI U
MIPUHIAIEI, HA OCHOBE aHAJIM3a YCIIOBHA 3a/1a4l BEIONPATh (PU3NIECKYIO MOJEIh, BRIACTATh (PU3HUECKUE BETHINHBI
1 GopMyIIbl, HEOOXOAUMBIE IS €€ PEIIeHHUs, TPOBOJANTH PAcYETHI M OIIEHUBAThH PEAIbHOCTH MOJYYEHHOTO 3HAUCHHS
(br3rUecKoi BETMIUHBL;

pemaTh KadyeCTBEHHBIE 3aJ[aud: BBICTPAWBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IEMOYKY PACCYXICHHH C
OIIOpOH Ha M3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SBICHHUS;

UCIIOJIb30BaTh MU PEIICHWH YYEOHBIX 3aJad COBpEMEHHbIe MH(OpMalMOHHBIE TEXHOJOTHH JJIS TTOWCKa,
CTPYKTYPHUPOBAHHS, HHTEPIPETAIINN U MPEICTABICHNS yIeOHOH 1 HaAyIHO-TIOMYIIpHOHN MH(pOpMAIiH, MOTy4YeHHOH
U3 pa3InuHBIX UICTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOJy4aeMyl0 HHPOPMAIIHIO;

NPUBOANTH NPUMEPHI BKJIJla POCCUHCKHX U 3apyOeXHBIX YUEHBIX-(PU3NKOB B pa3BUTHE HAYKH, O0BSICHEHUE
MIPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHIA;

HCIIONIb30BaTh TEOPETUYECKHE 3HAHMA 10 (PM3UKE B MMOBCETHEBHOM XKHI3HM AJIs 0OecreueHus: 6e30macHOCTH
npu o0paleHny ¢ MpudopaMHu U TEXHUYECKUMHU yCTPOWCTBAMH, Ul COXPAHEHHMS 370POBbS U COOJIONCHHS HOPM
9KOJIOTUYECKOr0 MOBEJICHHS B OKpYIKaloIlel cpene;



paboTare B Tpynme C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJeH, IUIAHHUPOBaTh pPadOTy TpyMIIb,
palMoHaIBLHO paclpeelisiTh 00SI3aHHOCTH M IUIAHWPOBATh JIESITENFHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJeKBaTHO
OLICHMBATh BKJIA]] KaXX/IOTO U3 YYaCTHUKOB IPYMIIBl B PEICHUE PACCMATPUBAEMON IIPOOIEMBI.

K xoHmy ob0ydenums B 11 kJacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE [IOJDKHBI OTPAXKATh
c(hOPMHUPOBAHHOCTH Y 00YUAIOIIMXCSI YMEHHH:

JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HU3MKU B (HOPMHUPOBAHUU COBPEMEHHOW HAay4YHOI KapTHHEI
MHUpa, B Pa3BUTUU COBPEMEHHON TEXHHMKH U TEXHOJIOTMM, B MPAKTUYECKON NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PM3MYECKOH KapTUHBI MUPa;

YUUTHIBATh IPAHUIIBI IPUMEHEHHS N3YyUYEHHBIX (PU3NUECKUX MOJENEH: TOUSUHBIH IeKTPUIECKUH 3apsi, JIyd
CBETa, TOUCYHBIII MCTOYHMK CBETa, SACPHAas MOAENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO spa IPH PEIICHUU
(u3nUecKux 3amad;

pacrno3HaBaTh (U3MYECKUE SBICHUS (TIPOLECCHI) U OOBACHATH X HAa OCHOBE 3aKOHOB AJICKTPOJIMHAMUKU H
KBAaHTOBOH (DM3HMKH: 3JIEKTPUIECKasi IPOBOIUMOCTD, TEIUIOBOE, CBETOBOE, XMMHUUECKOE, MATHUTHOE NEHCTBHS TOKa,
B3aUMO/ICHICTBHE MarHUTOB, 3JEKTPOMArHUTHAS MHAYKIHNSA, JCHCTBHE MArHUTHOTO IOJS HAa MPOBOJHHK C TOKOM H
JMBIDKYIIUACS 3apsj, OJICKTPOMArHUTHBIC KOJeOaHWS W BOJHBI, NPSMOJMHEHHOE pacIpOCTpaHCHHE CBETa,
OTpakeHHe, IpeJoOMJICHHE, HHTeppepeHiys, Iudpakius M TMOJspU3alMs CBeTa, JUCIEPCUsl  CBeTa,
(hotoanexTpuaeckuit 3pdpexT (PporodrdhdexT), cBeToBOe NaBICHHE, BOZHUKHOBEHHE JIMHEHYATOTO CIEKTpa aTroMa
BOJIOPO/Ia, ECTECTBEHHAsI M UCKYCCTBEHHAs PaIHOaKTHBHOCTD;

OIMMCbIBATH H3Y4YCHHBIC CBOMCTBaA BCHICCTBA (BHeKTpI/I’-IeCKI/Ie, MAaruuMTHBIC, ONTHYCCKUEC, IJICKTPUUYCCKYIO
MPOBOANMOCTb PA3IMYHBIX CPEN) U IEKTPOMATHUTHBIE SBICHUA (TIPOIECCHI), UCTIONB3YS (PU3MUECKHE BEIHMUHHBI:
JMEKTPUYECKUH 3apsfA, CHIa TOKA, JJIEKTPUYECKOe HANpSDKEHHE, SJIEKTPUYECKOe CONPOTHBICHUE, Pa3HOCTH
MOTEHIMAJIOB, IEKTPOJBIIKYIIAs CUila, pad0Ta TOKa, MHIYKIWS MAarHUTHOTO TOJIsl, cuiia Ammepa, cuna JlopeHua,
WHIYKTUBHOCTh KAaTYIIKH, SHEPrHs 3JCKTPUIECKOTO0 W MAarHUTHOTO IOJeH, MEepHoA M dacToTa KojeOaHWH B
Kone0aTeNbHOM KOHTYpE, 3apsi W CHJIa TOKa B IPOLECCe TapMOHMYECKHX 3JCKTPOMArHUTHBIX KoJeOaHWUH,
(oKycHOE pacCTOsSHHE W ONTHYECKas CHja JIMH3bI, NPH ONMCAHUM NPAaBWIBHO TPAKTOBAaTh (M3MYECKUI CMBICI
UCIIOJIb3YEMBIX BEIWYMH, UX 0003HAUCHUS U €MHHMIIBI, YKa3bIBaTh ()OPMYJIBI, CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO
BEJINUUHY C APYTUMH BEIMUYNHAMH;

OIUCHIBATh M3Y4YECHHBIE KBAHTOBBIC SIBJICHWS W TPOLECCHI, MCIONIB3YsI (U3MIECKHE BEIMYHHBL: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4acTOTa CBETa, DHEPrHs W MMITYJbC (OTOHA, MEPUOJ| MoJypaciajia,
SHEPTUsI CBSA3M aTOMHBIX SIEp, TP ONMCAHUH IIPABUIILHO TPAKTOBATH (PU3NYECKUH CMBICI HCIOIB3YyEMBIX BEIHYHH,
X 00O3HAYEeHUS W eIUHHUIIBI, yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE TAHHYIO (PH3MYECKYIO BEIMUHHY C APYTHMH
BCIIMYMHAMHU, BBIYHUCIIATH 3HAYCHUC (1)H3H‘IecK0171 BCJIIMYUHBI,

AHAJIU3UPOBATh (I)I/ISI/I‘IGCKI/IC MMPOUECCHl U ABJICHUSA, HUCIIOJIB3Yys (bI/I?)I/I‘IeCKI/Ie 3aKOHBI U TIPUHIMUIIBI: 3aKOH
Owma, 3aKOHBI MOCJIEZOBATENFHOTO M NapajuIeIbHOTO COEAMHEHUs] IPOBOJHHUKOB, 3akoH JDxoyms—Jlenna, 3akoH
3HeKTpOMaI‘HI/ITHOﬁ WHAYKOWHW, 3aKOH Hp)IMOJ'II/IHef/'IHOFO pacOopoCTpaHCHHA CBETA, 3aKOHBI OTPAXCHHUSA CBCTA,
3aKOHBI TNPEJIOMIICHHSI CBeTa, ypaBHeHHe OiHiuTeiHa ans (ortodddexra, 3aKkOH COXpaHEHHUS! DHEPrHH, 3aKOH
COXpaHEHMs MMITYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPAaHEHHs MacCOBOTO 4HCIa,
noctynatsl bopa, 3aKoH paanoaKTUBHOTO pacmana, MpHU 3TOM Pa3iInyaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €TI0
MaTeMaTHYeCcKOe BRIPAKSHUE U YCIIOBUS (TPaHUIIbl, 00JIaCTH) NPUMEHHUMOCTH;

OTIPEZIEeTIATh HANpaBICHHE BEKTOpAa MHAYKIMH MAarHUTHOTO TOJS HMPOBOJHHKA C TOKOM, CHIIBI AMIiepa H
cuibl JlopeHua;

CTPOUTH M OITUCHIBATH N300paKeHHE, CO31aBaEMOe TUIOCKUM 3€PKajioM, TOHKOH JINH30M;

BBITIOJHATH JKCIICPUMEHTBI IO HCCIICAOBAHUIO (bHSI/I‘-IeCKI/IX SIBIICHUM | IMPOIECCOB C HCIIOJIB30BAHUEM
OpSMBIX M KOCBEHHBIX HM3MEPEHHWH: Npu 3ToM (opMynupoBath Ipo0ieMy/3afgady W THIOTE3y Y4eOHOro
SKCHEPUMEHTa, COOMPAaTh yCTAHOBKY W3 IPEIOKEHHOTO O0OpYyIOBaHUS, NMPOBOAWUTH OMBIT U (HOPMYIHPOBATH
BBIBOJbI,

OCYIIECTBIISITH NPSIMbIE U KOCBEHHbIE N3MEpEHNUsT (PU3MUECKUX BEJIMUYHH, IIPH 3TOM BBIOMPATh ONTHMAIbHBIH
Croco0 U3MEpEHUsl U HCTI0JIb30BaTh N3BECTHBIE METO/BI OLIEHKH NOTPETHOCTEH N3MEPEHUIT;

HCCJICA0BATh 3aBHCHMOCTH (1)1/131/1qu1<1/1>< BCJIMYMH C HCIIOJB30BAHUEM IIPAMBIX H3MepeHHﬁ: mpu 3TOM
KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJIYYEHHOW 3aBHCUMOCTH (PU3NYECKUX BEIWYMH B BHJE
TalbnuI 1 TpaMKoB, JIeNaTh BBIBOJBI 110 PE3yJIbTaTaM HCCIIEJOBaHNUS;

coOmogaTe mpaBmia O€30macHOTO TpyJda TNPH TIPOBEICHWHM HCCIEAOBAHMA B pamMKax y4eOHOTO
IKCIIEPUMEHTa, y4eOHO-HCCIIeIOBATENbCKOM M MPOEKTHON JesTENbHOCTH C HCIOJIb30BaHUEM HM3MEPUTEIbHBIX
YCTPOMCTB 1 J1abopaTopHOTO 000PYAOBAHUS;



peniate pacu€THBIC 33/1a4d C SIBHO 33/IaHHOHW (DPM3NUECKOH MOAENBIO, MCIOJB3Ys (U3MYECKHE 3aKOHBI U
NPUHLMIIBI, HA OCHOBE aHaJM3a yCJIOBU 3a/aull BEIONpATh (PU3NUECKYIO0 MOZENb, BBIICISATH (PU3NUECKHE BEIINUMHBI
1 GopMyJIBI, HEOOXOAUMEIE JUTS €€ pelIeH s, IPOBOJUTh PACUETHI U OLCHUBATH PEATLHOCTD MOJYYEHHOTO 3HAYCHUS
(hm3MIecKoil BeIIMIUHEI;

peniaTth KayecTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMUECKH HENPOTHBOPEUMBYIO LIEMOYKY pPACCYKACHHH C
OIOPOH Ha M3yUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (pU3NYECKUe SBICHHUS;

UCIIONIB30BATh TIPH PEIICHUH YYeOHBIX 3aJad COBpPEMEHHbIC MH(OpPMAIMOHHBIE TEXHOJIOTHU VIS IOUCKA,
CTPYKTYPHPOBaHUS, HHTEPIIPETALMH U MPECTaBIeHHs] y4eOHOI 1 Hay4YHO-TIOMYJISIPHOM MH(pOPMaIHH, OJIy4YeHHON
U3 pa3IMuHbIX HICTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOYYaeMyI0 HHPOPMAIIHIO;

OOBSCHATH NPUHIMIBI ACHCTBHSA MAIIWH, NPUOOPOB W TEXHUYECKUX YCTPOICTB, Pa3iMyaTb YCIOBHSI X
0e30I1acHOTO MCIOJIB30BaHUS B IIOBCETHEBHOM JKU3HU;

NPUBOAMTH IPUMEPHl BKJIaJa POCCHHCKMX M 3apyOekHBIX YU€HBIX-(M3MKOB B pa3BUTHE HAyKH, B
OOBSICHEHHE IIPOLIECCOB OKPYIKAOIIETO MHPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHUI;

HCIIOJIB30BATh TEOPETHUSCKUE 3HAHUA 110 (DM3HKE B IMOBCEIHEBHOM JKM3HHU M 0OecrieyeHus: 6e30MacHOCTH
npu obpalieHun ¢ NpubopaMy U TEXHHYECKUMH YCTPOMCTBaMH, JUIS COXPaHEHHUS 3/I0POBbS U COOIIOAEHHUS HOPM
HKOJIOTMYECKOTr0 TIOBEJICHHS B OKpY>Karolleil cpene;

paboTaTh B TpyHIe C BHIIIOJIHCHHEM pPAa3IMYHBIX COLMAJBHBIX POJICH, IUIAHHPOBAaTH PAOOTY TPYIIIEL,
paluOHAaJIbHO pacrpeac/IsaTh 0053aHHOCTH U IJIaHUPOBATH ACATCIIBHOCTh B HCCTAHAAPTHBIX CUTyaluAX, aA€KBATHO
OLICHMBATh BKJIA]] KAXKJIOT0 M3 YYAaCTHUKOB IPYMIIbl B PEIICHUE PAaCCMaTpUBACMON IPOOIIEMBI.
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