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HnannpyeMble pe3yJbTaTbl 0CBOCHUSA yqeﬁnoro nmpeamMera

JloCTIKEHHE TMYHOCTHBIX PE3Y/IbTaTOB OLIEHUBACTCSA HA KaUeCTBEHHOM ypoBHE (6e3 0TMeToK). C(hOpMUPOBAaHHOCTD METANPEIMETHBIX M MIPEIMETHBIX
YMEHHU OLIEHUBAETCsI B 0aJUIax 10 pe3ylbTaTaM TEKYIIEro, TEeMaTHUeCKOro ¥ HTOrOBOTrO KOHTPOJIS, & TAKXKE [0 Pe3yJIbTaTaM BBIIIOJTHEHHUS
71a00paTOPHBIX U MPAKTHYECKUX PadOT.

JINYHOCTHBIMH pedyjJbTaTaMu Oﬁy‘leHI/lﬂ ABJISAIOTCA .

* MOTHBALUA K JajibHEIIel 00pa3oBaTeIbHOMN 1eATEIbHOCTH, OLIEHKa COOCTBEHHBIX BO3MOXHOCTEH U IMYHBIX MHTEPECOB IIPH BbIOOpE chepsbl
Oynymiel mpodeccHOHANbHON AEATEIBHOCTH, CO3HATEIbHOE OTHOILICHNE K HEIIPEPHIBHOMY 00Pa30BaHUIO KaK YCIOBHUIO YCIIEHITHOM MpodeccHoHaIbHOM
1 OOILECTBEHHOU JesITeIbHOCTH: 00CYX/IeHue (PU3UKHN KaK HayKH, e€ CBS3eH ¢ IPYrMMHU €CTECTBEHHBIMHI HayKaMH, BBIITOJTHEHHUE UCCIIEIOBATENbCKUX U
KOHCTPYKTOPCKHUX 3aJJaHUM;

* chopMHPOBAaHHOCTH MTO3HABATEIILHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPYCCKUX CITIOCOOHOCTEH: O0BsICHEHHE (PU3MUECKHUX TIPOIICCCOB U SBICHHIA
Ha OCHOBE TEOPHii, 3HAKOMCTBO ¢ paboTamMu (PU3NKOB KJIACCHKOB, BHIITOJIHEHUE TIPOSKTOB M YICOHBIX UCCIICIOBAHMUI;

* yOeKAEHHOCTh B HEOOXOAMMOCTH MO3HAHUS MIPUPO/IbI, B PA3BUTUU HAYKH M TEXHOJIOTHUIl JUIs 1ajbHEHIIero HayyHO-TeXHHUECKOT 0 mporpecca:
3HAKOMCTBO C UCTOpUEN pa3BUTHS PU3UKU, C HAYYHBIMHU JOCTHXKEHHUSIMU B OCBOEHHUU KOCMOCA, Pa3BUTHH PAJAMOCBSA3H, TEIEBUICHNUS, ACPHON
SHEPTeTHUKU U JIp.;

* CaMOCTOSITEIbHOCTh B IPUOOPETEHNH U COBEPILIEHCTBOBAHUM HOBBIX 3HAHUHN M YMEHMI: SKCIIEpUMEHTAILHOE UCCIIeI0BaHUE OOBEKTOB (PU3UKH,
OTIBITHOE MOJITBEPKICHUE (PU3NUECKUX 3aKOHOB U TEOPU, 00BsICHEHHE HAa0JI01aeMBbIX SIBJICHUI Ha OCHOBE (PM3MUYECKUX TEOPU, TEOPETHUUECKHE
00001IEHHS C UCIT0JIb30BAHUEM OOIIEHAYYHBIX MOHATUI U METOI0JIOTMUYECKUX PUHIUIIOB;

* [IECHHOCTHOE OTHOIIIEHUE K (PU3HKE U pe3yabTaTaM 00ydeHHsI, BOCHUTaHHE YBAXKEHUS K TBOPIIAM HAYKU M TEXHUKHU: 00CYKJEeHUE BKIa/la yUYEHBIX B
pa3Butre QyHIaMEHTAIbHBIX (PU3MUECKUX TEOPHii, aCTPOPUZUKH.

MertanpeamMeTHble pe3yabTaThbl 00y4eHus: (pu3nke B cpeiHel MIKOJIe PEACTABIEHbI TPEeMs I'PYNIIAMH YHHBEPCAJbHBIX Y4eOHbIX NelCTBHH.



1. PeryasiTuBHbIC yHUBEpcalbHbIe yueOHbIe JeHCTBHUS.
BeinmyckHUK Hay4uTCs:

* CaMOCTOSITEJIBHO ONPEAEIATh LENU, CTABUTh U (DOPMYIUPOBATh COOCTBEHHbIE 3a7a4ui B 00pa30BaTeNbHOM IEATEIbHOCTH U KU3HEHHBIX CUTYaIUIX;
* OLICHUBATh PECYPCHI, B TOM YHCIIEe BpeMsl U Jpyrue HeMaTepuaabHble Pecypchl, HEOOXOAUMBIE JIJIsl IOCTHXKEHUS IOCTABJICHHON paHee LelH;

* COMOCTABJIATh UMEIOIINECS BOZMOKHOCTH M HEOOXOIUMBIE JIsl TOCTUKEHUS 1IEJIU PECYPCHI;

* OpPraHu30BbIBaTh 3YPEKTUBHBIN MTOUCK PECYPCOB, HEOOXOMUMBIX IS JOCTHIKCHHSI IIOCTABJIICHHOM 1IETIH;

* ONPENETATh HECKOJIBKO YTEN JOCTUKEHHUS TOCTABJICHHOW LIEJIH;

* BBIOMPATH ONTUMATBHBINA YTh JOCTHKCHHS LIETH ¢ y4eTOM 3()DPEKTUBHOCTH PACXOIOBAHUS PECYPCOB M OCHOBBIBASCh HA COOOPAKCHUSIX ITHKH H
MOpaJu;

* 337]aBaTh [apaMeTpPbl U KPUTEPUH, IO KOTOPHIM MOXHO OINPEAEINUTbD, YTO LI€JIb JOCTUTHYTA;

* COIIOCTABJIATh MOJYYEHHBIH PE3YNbTAT IE€ATEIbHOCTH C IOCTABIICHHON paHee LIeJIbIo;

* OIICHUBATh MMOCIECTBUS JOCTUKECHHUSI IOCTABJICHHOM 11eTU B y4eOHOM 1eaTeIbHOCTH, COOCTBEHHOM KM3HU U KU3HU OKPYKAIOIINX JIIOICH.

2. [lo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elicTBHS.

BbInmyckHUK Hay4uTCS:

* KPUTHUYECKHU OIICHUBATh U UHTEPIPETUPOBATH UH(OPMAIIUIO C PA3HBIX MO3HITUI;

* pacmo3HaBaTh U (PUKCHPOBATH MPOTUBOPEUUS B MH(OPMAIIMOHHBIX HCTOUHUKAX;

* HCIIOJIB30BATh Pa3IMYHbIE MOIETHFHO-CXEMATHUECKHUE CPEICTBA TSl TIPEICTABICHUS BBISIBICHHBIX B HHPOPMAIIMOHHBIX UCTOYHUKAX MPOTUBOPEUHIL;
* OCYIIECTBIIATH Pa3BEPHYTHIM HH()OPMAIIMOHHBINM MOUCK M CTABUTH HA €r0 OCHOBE HOBbIE (yueOHbIE U MIO3HABATEIbHBIC) 3a/1a4H;

* UCKATh U HAXOJUTh 0000IIEHHBIE CITIOCOOBI PEIICHHUS 33/1aY;

* PUBOJIUTH KPUTUUYECKHUE APTYMEHTHI KaK B OTHOIIIEHUH COOCTBEHHOTO CYXKJICHUSI, TAaK U B OTHOIICHUH JIEUCTBUMN U CYXJICHUH IPYroro;

* AaHAJIM3UPOBATH U MPEOOPA30BHIBATH MPOOJIIEMHO-TTPOTHBOPEUNBHIE CUTYAIIHH;

* BBIXOJIHMTH 33 PAMKH Y4€OHOTO TIPEAMETA U OCYIIECTBIISITH IIEJICHAPABICHHBIN TTOMCK BO3MOXKHOCTEH IIMPOKOTO MEPEHOCA CPEJCTB U CITOCOOOB
JICHCTBHS,

* BBICTPAMBATh WHANBUAYAIbHYIO 00pa30BaTeNbHYIO TPAEKTOPUIO, YUUTHIBAS OTPAHUYCHHS CO CTOPOHBI IPYTHX YYACTHUKOB M PECYPCHBIS
OTrpaHUYECHUS;



* MEHSTPH U yIACPKUBATH PA3HBIC MO3ZUIMH B IO3HABATEIILHON JESITEIBHOCTH (OBITh YYCHHKOM M YUUTENEeM; (OPMYINPOBATh 00pa3oBaTEIbHBIN 3apoc
Y BBITIOJTHATH KOHCYJIbTaTUBHBIE (PYHKIIMU CAMOCTOSITEIILHO; CTABUTH MPOOJIEMY U pabOTaTh HaJ €€ PelIeHUEM; YIPABIATh COBMECTHON
[I03HABATEJIbHOM EATEIbHOCTBIO U IOTUMHSITHCS).

3. KomMyHuKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBUS.

BrllTyCKHHMK Hay4duTCs:

* OCYILECTBIIATH JICJOBYI0 KOMMYHHKAIINIO, KaK CO CBEPCTHUKAMM, TaK M CO B3POCIBIMHU (KaK BHYTPH 00pa3oBaTeIbHON

OpraHu3alMy, TaK U 3a €€ IpeJelIaMu);

* [IPY OCYLLECTBICHUU I'PYNIIOBOM pabOThI ObITh KaK PYKOBOAMUTEJIEM, TaK U YWIEHOM IPOEKTHOW KOMaH/Ibl B pa3HbIX pOJIsIX (F€HEPATOPOM UJIEH,
KPUTHKOM, UCIIOJIHUTENIEM, IPE3EHTYIOLIUM U T. [1.);

* pa3BEpHYTO, JOIMYHO ¥ TOUYHO U3JIaraTh CBOIK TOUKY 3PEHHUs C UCIOJIb30BAHUEM a/IEKBATHBIX (YCTHBIX M MUCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

* pacro3HaBaTh KOH(IMKTOT€HHbIE CUTYalUN U IPEAOTBPAIATh KOH(IUKTHI 10 UX aKTUBHOH (asbl;

* KOOPAMHUPOBATH U BBIIIOJHATH pabOTy B YCIOBUSIX BUPTYaIbHOI'O B3aUMOCHCTBUS (MM COYETAHUS PEAIbHOTO U BUPTYaJIbHOIO);

* COIJIaCOBBIBATh MMO3UIMH WIEHOB KOMaH/ Il B Iipoliecce paboThl HaJl OOLIUM POTYKTOM/pELIEHUEM;

* IPE/ICTABIAThH MYOJINYHO PE3yJbTaThl MHANBUAYAIBHON U TPYNIIOBON JAESITENHOCTH KaK Nepe]] 3HaKOMOM, TaK U Mepes] HE3HAKOMON ay TUTOpHUEil;
* 1oA0MpaTh MapTHEPOB IS 1€JI0BOM KOMMYHUKAIIMU UCXOS U3 COOOpaKeHUN Pe3yaIbTaTUBHOCTH B3aUMOJICHCTBHS, a HEJIMUHBIX CUMIIATHIA;

* BOCIIPMHMMATh KPUTHYECKHE 3aMEUaHUs KaK PeCypc COOCTBEHHOI'O Pa3BUTHS;

* TOYHO U €MKO (hOpMYJIMPOBaTh KaK KPUTHUECKHE, TaK U OJOOPUTEIbHBIE 3aMEUaHUs B aJIpec IpYTrHX JII0IeH B paMKax JeJI0BOM U 00pa3oBaTeIbHOMN
KOMMYHHKAIIH, U30€eras Mpu 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYXKICHHM.

BeimyckHUK Ha 6a30BOM ypOBHE HAyUUTCS:

* IEMOHCTPHUPOBATh Ha MIPUMEPAX PoJib U MECTO (PUZUKHU B POPMUPOBAHUU COBPEMEHHONW HAyYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHBIX TEXHUKU
U TEXHOJIOTHUM, B IPAKTUYECKOU IEATEIbHOCTH JIIOCH;

* TOKa3bIBaTh Ha MIPUMEPAX B3aUMOCBA3b MEXY (DPM3UKOI U JPYTUMH €CTECTBEHHBIMU HAyKaMH;

* YCTAQHABJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SBJICHUN U IPUMEHSATh OCHOBHBIE (PU3NUECKHUE MOACIH JUIS UX OMHMCAHUS U OOBSICHEHUS;

* UCTOJH30BATh MHPOPMALIMIO (PUZUUECKOTO COIEPKAHMS NP PEILIEHUH YUEOHBIX, IPAKTHUECKUX, POEKTHBIX U UCCIIEA0BATENLCKUX 3a/1ad,
UHTETpUPYS HHPOPMALIUIO U3 PA3IMYHBIX MCTOYHUKOB U KPUTUYECKU €€ OIICHUBAs;



* pa3nauyaTh ¥ YMETh UCIOJIb30BaTh B y4€OHO-HCCIEA0BATENbCKON JEATEIBHOCTH METO/Ibl HAYYHOT'O UCCIeI0BaHus (Ha0II01eHHE, ONUCaHuE,
M3MEpeHue, SKCIIEPUMEHT, BBIIBH)KEHUE TUTIOTE3bI, MOJACTUPOBAHNE U T. J1.) U (OPMBI HAYIHOTO MO3HAHUSA ((PaKTHI, 3aKOHBI, TEOPUH), IEMOHCTPUPYS
Ha IpUMepax UX pojib U MECTO B HAYYHOM IIO3HAHUH;

* IPOBOJIUTH MPSIMbIE U KOCBEHHBIE N3MEPEHUsI (PU3NUECKUX BETUYMH, BHIOUPAst U3MEPHUTEIbHBIC TPHOOPHI C YI€TOM HEOOXOIUMOI TOUHOCTH
U3MEpEHUH, IJIaHUPOBATh X0/ U3MEPEHUH, TOIy4aTh 3HAYEHUE U3MEPSIEMOMN BEIIMUNHBI U OLICHUBATh OTHOCUTENIBHYIO IOTPEIIHOCTh H3MEPEHUS 110
dhopmynam;

* BBIMOJIHATh MCCIIEIOBAHUS 3aBUCUMOCTEH MeX Ty (PU3MUECKMMU BETMYMHAMU: TIPOBOIUTH U3MEPEHHUS U ONPEAEIATh HA OCHOBE UCCIIEI0BaHMS
3HAYEHUE NMAPAMETPOB, XapPAKTEPU3YIOLIUX JaHHYIO 3aBUCUMOCTb MEX/y BEIMYMHAMM, U A€JIaTh BBIBOJ C YYE€TOM IIOTPEIIHOCTH U3MEPEHHUI;

* UCTIOJIH30BATH /ISl OMHCAHUS XapaKTepa MPOTeKaHusI (PU3MUECKUX MPO1eccOB (PM3NYECKHE BETUYMHBI M IEMOHCTPHPOBATH B3aUMOCBS3b MEXKILY
HUMU;

* MCTIOJIH30BATH JIJISl OMMCAHUS XapaKTepa MPOTeKaHus (PU3NIECKHUX MPOLECCOB (PU3NIECKHE 3aKOHBI C YUETOM I'PAHHUI] MX TPUMEHUMOCTH;

* pelaTh Ka4eCTBEHHbIE 3314l (B TOM YMCIIE U MEKIIPEIMETHOIO XapaKTepa), UCI0JIb3Yysl MOJIEH, (PU3NUECKHE BETUYUHBI U 3aKOHbI; BEICTPAaUBaTh
JIOTHUYECKHU BEpHYIO LIEMOYKY O0BSICHEHUS ([J0Ka3aTeabCTBA) MPEITI0KEHHOT0 B 3a1aue npolecca (SIBJIeHHs);

* pelaTh pacyeTHbIE 33J]auu C BHO 3a/laHHON (PM3UYECKOI MO/IEIbIO: Ha OCHOBE aHAJIM3a YCIOBUS 33a4M BbIAEATh (PU3UYECKYIO MOJIEIIb, HAXOUTh
¢u3nyeckre BEIMYMHBI U 3aKOHBI, HEOOXOMMBbIE U I0CTaTOYHBIE [l €€ PElIeHNUs, IPOBOAUTE PACUeThl U MPOBEPSTH MOTYYSHHBIH pe3yibTar;

* YUUTBIBATh IPAHUIIBI IPUMEHEHUS U3YUEHHBIX (U3NYECKUX MOJENIeH PU pelIeHnH (GU3NIECKUX U MEXKITPEIMETHBIX 3a7ay;

* IPUMEHSATH 3HAHUS O IPUHLKIIAX PaOOTHl U OCHOBHBIX XapaKTEPUCTUKAX U3YUYEHHBIX MAIIUH, IPUOOPOB U IPYIHMX TEXHUUYECKUX YCTPOMCTB JUIs
pelIeHNs IPaKTUUYECKUX, YdeOHO-HCCIe0BaTENbCKUX U TPOEKTHBIX 33/1a4;

* HCII0JIb30BATh 3HAHUS 0 PU3NYECKUX 00BEKTAX U Mpolieccax B MOBCEAHEBHON KHU3HU JJIsl o0ecrieueHus: 0€30MacHOCTH MpU 00pallleHuu ¢ MpudopamMu
U TEXHUYECKUMU YCTPONCTBAMHU, JIsl COXPAaHEHUS 3/J0POBbS M COOJIIOJIEHUS] HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKpYXKAlOIIeH cpene, sl IPUHATHS
peLICHUN B TOBCEIHEBHOM KU3HH.

BrinyckHuk Ha 0a30BOM YpOBHE MOJIYUYUT BO3MOKHOCTh HAYUUTHCS:

* IOHUMATh U OOBACHATH LEIOCTHOCTh (PU3NYECKON TEOpUH, Pa3InyaTh IPAHULIBI €€ TPUMEHUMOCTH U MECTO B PSAY APYTUX PU3NYECKUX TEOPUH;
* BJIQJIETh IPUEMAMHU ITOCTPOECHUS TEOPETUUYECKUX JJOKA3aTENIbCTB, a TAKXKE MPOTHO3UPOBAHUS OCOOCHHOCTEH MpOTEeKaHUs PU3NYECKUX SBIECHUN U
IIPOLIECCOB HA OCHOBE MOJIYYEHHBIX TEOPETUYECKHUX BBIBOJOB M JIOKA3aTENIbCTB;

* XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEXKIY OCHOBOIOJATAOIIMMU HayYHBIMU MOHSTUSIMU: IPOCTPAHCTBO, BpeMs, MaTepus (BEIIECTBO, M0JIE),
JBIKEHUE, CUJIA, DHEPTI U,



¢ BBIJIBUI'aTh THIIOTEC3bI HA OCHOBEC 3HAHUA OCHOBOIIOJIArarOIux (bHSH‘-IeCKI/IX 3aKOHOMepHOCTeI71 " 3aKOHOB;,

* CAMOCTOSTEINILHO TUIAHUPOBATh U MPOBOJUTH (PH3HYECCKUE IKCIICPUMEHTHI;

* XapaKTepU30BaTh MII00ATbHBIC MPOOJIEMBI, CTOSIIUE MIEPE]] YEIOBEUSCTBOM: DJHEPIETUUCCKHUE, CHIPHEBBIC, IKOJIOTMYECKUE U POJIb PU3UKU B PEIICHUN
3THX MPOOIIEM;

* pelarh NPakTUKO-OPUCHTHPOBAHHBIC KAYCCTBEHHBIC U pAacYeTHbIC (PH3MYECKHE 3a/1a4H C BEIOOPOM (HU3HMUYECKON MOJICITH, HCHONIB3Ys HECKOIBKO
(bHU3MYIECKIX 3aKOHOB WK ()OPMYJI, CBS3bIBAIOIINX H3BECTHBIC (PU3NYECKHE BEINYNHBI,

* O0BSACHATH NPUHIKITBI PAOOTHI M XapPAKTEPUCTUKHU W3yYCHHBIX MAIIMH, IPUOOPOB M TEXHUUECKUX YCTPOKCTB;

* O0BSICHATH YCIIOBHUS IPUMECHEHHUST (PUBHUECKUX MOJICNICH IPU pelieHr: pU3NYECKHX 3a/1a4, HAXOUTh aJeKBaTHYIO MPEUIOKEHHOI 3a/1aue
(bu3NIeCKyI0 MOZETb, pa3peniaTb IpodaeMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUHN, TaK U TPU TIOMOIIA METOJIOB OLICHKH.

@u3KKa U €CTECTBEHHO-HAYYHBIM METO/] IO3HAHUS TPUPOJIBI

Hpe,[[MeTHbIe PE3YIbTAaTbl OCBOCHUSA TEMBI IIO3BOJIAT:

* TaBaTh OIpEeTCHUS MOHATUI: u3nYecKas BelruurHa, GU3NYECKUi 3aKOH, Hay4YHas TUI0Te3a, MOJIeib B PU3UKE, dIeMEHTapHas YacTULIa,
(dbyHIaMeHTaJIbHOE B3aUMOJICHCTBUE;

* IPUBOJIUTH IPUMEPHI OOBEKTOB U3yueHUs (PU3HKHY;

® HpI/IBOI[I/ITI) 6330BBI€ (1)I/I3I/I‘-I€CKI/I€ BCJIINYHNHEBI, KpaTHI)Ie 1 JOJIBHBIC €IUHHUIIbI, OCHOBHBIC BUbI q)YHHaMeHTaIII)HI)IX BSaHMOHeﬁCTBHﬁ, nux
XapaKTEPUCTUKH, PaNYC ACHCTBUS;

® OITUCBIBATH U HpI/IMeHSITI) METOObI H&y‘lHOFO HCCJICAOBAHUSA B (1)I/I3I/IKG;

* 1eJiIaTb BBIBOALI O FpaHI/IHaX HpI/IMeHI/IMOCTI/I (1)I/ISI/I‘ICCKI/IX Teopnﬁ, ux HpeeMCTBCHHOCTI/I, CYHIGCTBOBaHI/II/I CB5[3CI\/'I 158 SaBI/ICI/IMOCTeﬁ Menq:[y
(bu3MYECKUMHU BETHUYNHAMU;

* pa3nauyaTh IpsIMbIE M KOCBEHHBIE H3MEPEHUS (PU3MUECKHUX BETHUNH; TOHUMATh CMBICT a0COTIOTHOM U OTHOCUTENBHOM MOTPEIIHOCTEN U3MEPEHUS;
- UHTEPIPETUPOBATH GUZNYECKYIO HHPOPMAIIHIO, TOTYYSHHYIO U3 Pa3HBIX UCTOYHHKOB.

MexaHnuka

Hpe,Z[MCTHBIC PE3YIbTATBI OCBOCHUSA TCMBI ITO3BOJIAT:

¢ IaBaTb OMPCACIICHUA MOHATHUM: MEXaHUYECKOE ABUIKCHUC, MAaTCpUAJIbHAA TOYKA, TCJIO OTCUYCTA, CUCTEMA OTCUCTA, TPACKTOPUA, ITOCTYIIATCIILHOC
ABHUIKCHUC, BPAITATCIIbHOC ABUKCHUC, PABHOMCPHOC HpﬂMOHHHCﬁHOC ABHUKCHUC, PABHOYCKOPCHHOC HpHMOHHHCﬁHOC JABHIKCHHC, CBO60,[[HOC naaCHuUcC,
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OTHOCHUTEIILHOCTb MEXAHUYECKOT'0 IBHKCHUS, THEPLIMAIIbHASI CUCTEMA OTCYETa, HHEPTHOCTD, LICHTP TAKECTH, HEBECOMOCTB, IIEPETPy3Ka, LIEHTP Macc,
3aMKHYTas CHCTEMa, pEaKTUBHOE JABHKEHHUE, YCTOIUNBOE, HEYCTOIHUNBOE U Oe3pa3InuHOe PaBHOBECHS, a0COIIOTHO TBEPOE TEII0, THIPOCTaTHUECKOE
JaBlieHHE, KoJiebaTebHOE IBIKEHUE, KoneOaTenbHas CUCTEMa, BEIHYK/ICHHBIE KOJIeOaH!sI, MEXaHUYECKUI pe30HaHC, BOJIHA, BOTHOBAsI IIOBEPXHOCTH,
JIy4, My3bIKQJIbHBIN TOH,;

* HCIIOJIB30BATh TAOJIWYHBIN, TPAPUIESCKUI U aHATUTUYSCKUH CIIOCOOBI OMTUCAHMS MEXaHUYECKOTO JBUKCHUS;

* aHAJIM3UPOBATH TPa(UKKU PABHOMEPHOTO ¥ PAaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO JBMKEHHUH, YCIOBUS BOSHUKHOBEHHS CBOOOIHBIX KOJICOaHUH B
KoJIe0aTeNbHBIX CHCTEMaX, 3aBUCIMOCTH MIPOEKIIHA CKOPOCTH M YCKOPEHHUSI TAPMOHUYECKH KOJIEOIIOMIEHCS] TOUKH OT BPEMEHH, TPOILIECCHI
MIpEeBpaIEHHs SHEPTHH IPU TAPMOHNYECKUX KOJICOAHUSAX, TOTEPH YHEPTHUU B PEATbHBIX KOJIEOATENFHBIX CUCTEMAaX, 0COOCHHOCTH PacIpOCTPaHEHHS
IIOIIEPEYHBIX U MPOAOJIBHBIX BOJIH B CPEIax, 3BYKOBBIX BOJIH, OCHOBHBIE XapaKTEPUCTUKH 3BYKA;

¢ IPUBOJUTH OIIPCACIICHUSA (1)I/I3I/I‘-IGCKI/IX BCJIMYHH: ICPEMCIICHUC, CKOPOCTD, HpOfII[CHHI:II\;I MyTb, CPpCAHAA CKOPOCTh, MTHOBCHHAsA CKOPOCTh, CPCAHAA
MyTeBasi CKOPOCTb, CPEIIHEE YCKOPEHHUE, MTHOBEHHOE YCKOPEHHUE, YCKOPEHHE CBOOOIHOTO TIaICHHUS, IEPUOJ] U YaCTOTa OOpAIlCHH S, YTI0Basi CKOPOCTh,
[ICHTPOCTPEMUTEIBHOE YCKOPEHUE, Macca, CUJIa, CUJIa TSHKECTH, TIepBasi KOCMUYECKasi CKOPOCTh, CHJIa YIIPYTOCTH, BEC TeJa, CHiIa TPESHHS TIOKOsI, CHIIa
TPEHUS CKOJIBLKCHUS, UMITYJIbC MATEPUAIILHOW TOYKH, paboTa cuiibl, MOIIIHOCTB, KI1/] MexaHu3Ma, MexaHHUYeCKasi SHEPTHsl, KHHETHUECKasi SHEPTHs,
MOTEHIMATIbHASI SHEPTHsI, MOMEHT CHJIBI, TUICYO CHJIBI, CHJIA JIABJICHUS, CUila ApXuUMena, epro, 4acTora u (haza KoJieOaHui, UTMHA BOJTHBI M CKOPOCTh
€€ paclpoCTpaHEHHUS; 3aIMChIBATH CIUHUIIBI H3MEpeHUs (pusndeckux BenuunH B CU;

° (bOpMYHHpOBaTBI 3aKOH CJIOXKCHUA CKOpOCTCfI, MPUHIIHUIT (SaKOH) HHCPIUH, 3aKOHBI HBIOTOHa, MPUHIHUIT CYTICPIIO3UTINU CUJI, IPUHIIUIT
OTHOCHUTCIBHOCTHU Fam/me;l, 3aKOHBbI Kennepa, 3aKOH COXpaHCHU UMITYJIbCA, 3aKOH BCEMUPHOT'O TATOTCHUS, 3aKOH FYKa, TEOpEMY O KHHETHYECKOH
OHEPIUH, 3aKOH COXPAHCHUSA MEXaHUYECKOMN 9HEPIruu, NCPBOC U BTOPOC YCIOBUA pABHOBECUA TBEPAOIO TCJIa, IPUHIUII MUHUMYMa MOTEHIIHAIbLHOMI
OHEPIUH, 3aKOH HaCKaJ'IH, 3aKOH ApXI/IMe,[[a, YCJIOBHUC TIJIaBaHUS TCII,

¢ BBIACIIATH OCHOBHBIC ITPHU3HAKU (I)I/ISI/ILICCKI/IX MOI[CJ'ICﬁ, HCIOJIb3YCMBIX B MCXAHUKEC: MAaTCpHUAJIbHAA TOUKA, HHCPLIUAJIbHAA CUCTEMA OTCUCTA,
CB060,Z[HOC TCJIO, 3aMKHYTas CUCTEMaA, a0COJIFOTHO TBECPAOC TCII0, HACAIIbHAA ) KUAKOCTh, TAPMOHUYCCKUC KOJICGaHI/IH, Hp}/)KI/IHHHﬁ MasiTHHK,
MaTeMaTHYeCKUM MasiTHHK;,

¢ OIMHUCBIBATH 3KCIICPUMCHTBI: 110 UBMCPCHUTO KOB(I)(bI/II_II/ICHTa TPCHUA CKOJILKCHHUS, 110 U3YUYCHNUIO OCHOBHBIX MOJIOKEHUH CTaTUKU U TUAPOCTATUKH, ITO
Ha6HIOI[eHI/IIO 1 U3YUYCHUIO 0COOEHHOCTEH K0JIe0aTeIbHOTO U BOJIHOBOI'O IlBPI)KCHHfI; (I)YHII&MCHT&JILHBIC OIIBITHI Fam/meﬂ, KaBCHI[I/IIJ_Ia u ap.;



* OTIPE/ICTIATH MOJIOKEHHE Tella Ha TUNIOCKOCTH B JII0O0H MOMEHT BpeMEHH, pacCMaTpUBaTh CBOOOIHOE MajieHne Tel 0e3 HayalbHOH CKOPOCTH,
npeoOpa3oBanus [ 'anuses, ABMKEHHUE Tella 0 OKPYKHOCTH € TIOCTOSIHHOW IO MOJTYJTI0 CKOPOCTBIO, OCHOBHYIO (TIpSIMYI0) 1 OOpaTHYIO 3a/1a4H
MEXaHUKH, IBUKEHNE UCKYCCTBEHHBIX CITYTHUKOB 3€MJIM, OCHOBHBIE CBOWCTBA paOOTHI CHIIbI, KHHETHYECKOW YHEPTUH, OTINYNS OTCHIIMATBHON
SHEPIUU OT KHHETUYECKON YHEPTUH;

¢ [IOJIy4aTh YpaBHCHUSA JABUKCHUS I'Py3a HA MPYKHUHE U IBUKCHHUA MAaTCMATUYCCKOI'O MasATHHUKA,

* 3aIIMCHIBaTh KNHEMATUYECKUE YPABHEHNS PABHOMEPHOI'O U PAaBHOYCKOPEHHOI'O MPAMOJINHEHHOTO ABUKEHUS, PABHOMEPHOI'O IBUKEHHUS 110
OKpY>KHOCTH, YpaBHEHHE TAPMOHUYECKUX KOJIeOaHHH, ypaBHEHUE IBUKCHUS JJIS1 BBIHYKICHHBIX KOJeOaHuid, (POPMYIIBI U pacyeTa nepruoIoB
Kos1e0aHui NPYKMHHOTO ¥ MaTEMaTUYECKOTO0 MasTHUKOB;

* pa3yIinyaTh F€OLEHTPUYECKYIO U TEIMOLEHTPUYECKYIO0 CUCTEMBI OTCUYETA;

* IPUBOJIUTH 3HAYCHHUSI: YCKOPEHUS CBOOOIHOTO MaJAeHHs BOTU3U MOBEPXHOCTU 3€MJIH, TPABUTALIMOHHON TOCTOSTHHOM, IEPBOM U BTOPOM KOCMUYECKHX
CKopocTel J1sl 3eMIIu;

* IPUMEHSATH MOJIy4YEHHbIE 3HAHUS MIPU ONMUCAHUHU YCTPOWCTBA U MIPUHLIMIIA JeHCTBUS MPUOOPOB (HanpuMep, IMHAMOMETPA), IpU 0ObSICHEHUH
SBJICHUH, HAOMI0IaeMbIX B IPUPOJIE U OBITY (HapUMep, POJIb CHJI TPEHUS B JIBMXKEHUH Tel), IPH PELICHUH 3ajiay.

MouexyasipHas (pu3uKa ¥ TepMOANHAMUKA
HpeHMCTHBIG PE3YIBbTATEI OCBOCHUA TEMBI ITO3BOJIAT:

* 1aBaTh OIPE/IEICHUS MOHATUI: TEpMOIMHAMUYECKasi CUCTEMA, TEIJIOBOE (TEPMOIMHAMUYECKOE) paBHOBECHE, A0CONIIOTHBIN HYJIb TEMIIEPATYPHI,
M30IPOLIECC, U30TEPMHUUECKUI, N300apHBINA, N30XOPHBIN U aguadaTU4YecKuil Mpolecchl, TEMI000MEeH, TEIION30JIMPOBaHHAs CUCTEMA, TEIIOBOM
JIBUTATENb, 3AMKHYTBIN UK, HEOOpaTUMBbIH Mpoliecc, HACBIIIIEHHBIN Map;

* PUBOJIUTH OTpeieTeHUsT GU3NISCKUX BEJTUYHH: OTHOCUTEIbHAS MOJICKYJISIpHAs (MM aTOMHAs) Macca, KOJIMYECTBO BEIIECTBA, MOJISIPHAs Macca,
TeMIIepaTypa, BHYTPEHHSIS SHEPTH HICATbHOTO Ta3a, CPETHEKBAIPATHIHASI CKOPOCTh, HanboJiee BeposiTHAsi CKOPOCTh, KOJTUYECTBO TETLIOTHI,
yZielibHAsl TETIOEMKOCTh BEILECTBA, TEMJIOEMKOCTh Tela, MOJIsIpHas TEIoeMKocTh BemecTBa, KII1/] TeroBoro neurarens, yaenbHas TEII0Ta



napooOpa3oBaHMs KHUAKOCTH, a0COTIOTHAS U OTHOCUTENIbHAS BIAXKHOCTD BO3/yXa, TOUKA POCHI, Y/AETIbHAas TEIJIOTA IUIABJICHHUS; 3alTUCHIBATh €JMHHILIBI
nu3Mepenus ¢pusnueckux seanuud B CU;

* (hopMyIHPOBaTh U OOBSICHATH OCHOBHBIE MOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKOM TEOPHH CTPOCHHUS BEIIECTBA,

® Ha6J'IIOI[aTB U OOBICHSITE SIBJICHMS: 6pOYHOBCKOC JABUXKCHUC, ,I[H(b(l)y:’)l/lﬂ, HUCIIAapCHUEC, KOHACH AU, CY6J'II/IMaI_II/IH, KUIICHUEC, I1J1aBJICHUC,
KpucTtajlim3dauusa, aHu30TpOIINA MOHOKPHUTAJIIIOB,

° KHaCCI/IQ)I/II_[I/IpOBaTB arperaTHbIC COCTOSAHUSA BCUICCTBA, XAPAKTCPU30BATb USMCHCHUS CTPYKTYPBI aIrpCeraTHbIX COCTOSIHUM BeleCcTBa IIpu (1)8.30BLIX
nepexoaax;

* popmynrpoBaTh: HYJIEBOM 3aKOH TEPMOJUHAMUKH, 3aKOH boitngs—Mapuorra, 3akoH ['eii-JIroccaka, 3akon Lllapins, 00beAMHEHHBIH ra30BbIi 3aKO0H,
3aKoH J[anbTOHA, 3aKOH COXPaHEHHUs SHEPTUH, IEPBbIN U BTOPOW 3aKOHBI TEPMOIUHAMUKY;

* IOHUMAaTh CMBICIT: ypaBHeHus KnaneiipoHa, ypaBHEHHs COCTOSIHUA UealbHOTO rasza (ypaBHeHUs: MeneneeBa - Knaneiipona), O0CHOBHOTO ypaBHEHHS
MKT, ypaBHeHUS TerioBoro 6anaHca;

® BBIACIATE OCHOBHBIC ITPHU3HAKU (1)PI31/I‘-I€CKI/IX MO}ICJ’ICI\/'I, HCIIOJIb3YEMBIX B MOHGK}U’I?[pHOfI (1)I/ISI/IK€I TEPMOANHAMHNYCCKAA CUCTEMA, PABHOBCCHOC
COCTOAHHUEC CUCTCMBI, paBHOBeCHHﬁ nponecc, TCIION30JIMpOBaHHAas CUCTEMA, I/II[eaJ'ILHHﬁ ras, I/I,Z[eaJ'H:HHﬁ TEIJIOBOM ABUIaTClIb, IIUKJII KapHo;

* ICIIOJIB30BaTh CTATUCTUYCCKUM moAXOd AJid OIMMCAaHUA MOBCACHUS COBOKYITHOCTHU 0O0IBIIIOro Yncia HacCTHII, BKJ'IIO‘IaIOHII/Iﬁ BBCACHNUC
MHUKPOCKOIMMYCCKUX U MAKPOCKOIIMYCCKUX ITapaMETPOB; T€pMOI[HH3MH‘-I€CKHI>i METO IpHU PaCCMOTPCHUHA CBOICTB MaKpPOCKOIMMYECKUX TECJI oe3
HpeHCTaBHCHI/Iﬁ 00 ux BHYTPCHHEM CTPOCHHUH,; YPABHCHHUEC TCIIJIOBOTO OamaHca IIpu pCUHICHUH 3a1a4,

* OIMCBIBATH HKCIIEPUMEHTHI: TI0 HAOJIIOIEHUIO U U3YYEHUIO H30IPOLIECCOB, [0 U3MEPEHUIO YAETbHOM TEMII0EMKOCTH BEIIECTBA; ONbBITHI,
WUTIOCTPUPYIOLINE U3MEHEHHE BHYTPEHHEH SHEPTUH Teja PH COBepIlieHnU padoThl; GyHaaMeHTanbHble onbIThl [lTepHa, Jxoyns u ap.;

* 00OBSICHATH ra30BbI€ 3aKOHBI HA OCHOBE MOJICKYJISIPHO - KHHETHYCCKOM TEOPpHU CTPOCHH BEIICCTBA, 3aBUCUMOCTD AAaBJICHUS I'a3a OT KOHICHTpalIun
€ro MOJICKYJI U TEMIICPATYPhI, CBA3b TCMIICPATYPhLI U cpeﬂHeﬁ KUHETHICCKOMN OHCPIrur XaoTHUYCCKOIro ABMKCHUA MOJICKYJI, CTPOCHUC U CBOMCTBa
TBCPAbIX U aMOp(I)HLIX TECI, rpa(bnqecxnﬁ CMBICJI pa6OTBI, HCBO3MOX>KHOCTBH CO3JaHUs BECYHOI'O ABHUIaTClIsd, H606paTI/IMOCTL TCIIJIOBBIX HBHCHHﬁ, UK



Kapno, nporueccsl, Mpoucxoasmye B UAeIbHON X0JI0AMIFHON MallHe, padoTaromei no mukity KapHo, 3aBUCHMOCTD TEMIIEpaTyphl KUIIEHUS
KUJKOCTU OT BHEILHETO JIaBJICHHUS;

* IPUMEHSATH NEPBBIA 3aKOH TEPMOJUHAMHUKH K U30IIpOLIECCaM;

® O6CY)KI[aTB IIPUMEHCHUC a,Z[I/Ia6aTI/IquKI/IX IIPOLECCCOB B TCXHUKE (HpI/IHHI/IH HeﬁCTBHH AU3CIBHOI'O ,Z[BI/IFaTCJ'IH), OKOJIOTHYECKHE HpO6JICMBI
HCIIOJIb30BAHM TCILIOBBIX MAalllMH, 3SHAYCHHUE BJIAXKHOCTH BO3AYyXa B JKU3HHU YCJIOBCKA,

¢ IPUBOJWUTDH 3HAYCHUS: MMOCTOSIHHOM ABoraz[po, YHHBepcaHLHOﬁ ra3oBou HOCTOHHHOﬁ, MOCTOSIHHOM BOJ'IBL[MaHa;

* IPUMEHSATH NMOTYYCHHbIC 3HAHUS MPU ONMKMCAHUU YCTPONUCTBA U MPUHIIUIIA IeHCTBUS TPHUOOPOB (Hampumep, TEPMOMETPa, KaJOpUMETPa,
KOHJICHCAIIUOHHOTO TUTPOMETPA, BOJIOCHOTO TUTPOMETPa, ICUXPOMETPA), TEIJIOBBIX MAIINH, IPU OObSICHEHUHU SBIICHUH, HA0II01aeMBIX B IPUPOJIE U
OBITY, IPU PEILICHUH 3a]au.

DJIeKTPOAMHAMMKA
Hpel[MeTHI)IG p€3YJ'H)TaTI)I OCBOCHUIA TCMBI ITO3BOJIAT.

* IaBaTb OMPCACIICHUA TOHSITHM: SJICKTpU3alus TCJI, SJICKTPUYCCKH U30JIMPOBAHHAA CUCTEMA TCJI, SJICKTPUUCCKOC IT0JIC, TMHHUU HAIIPAKCHHOCTHU
SJICKTPOCTATUYCCKOI'O ITOJIA, OAHOPOJHOC SJICKTPUICCKOC MMOJIC, SKBUIIOTCHIMAJIbHAA ITIOBEPXHOCTD, CBO6OJIHI>IC " CBA3AHHBIC 3apsa/ibl, KOHACHCATOP,
moJrapu3anusa AUBJICKTPUKA, DJICKTPOCTATHYCCKAad MHAYKI M, 3J'I€KTpI/I‘~ICCKI/II\/JI TOK, CTOPOHHUE CUJIBI, SJICKTPOJIUTHUICCKAA AUCCOLUAalA, HOHU3aINA
ra3a, MaroHuTHOC BSaHMOHeﬁCTBHC, JIMHUH MarHUTHOM HHAYKIIHUHW, OJHOPOAHOC MArHUTHOC IOJIC, 3JICKTPOMAariuTHas MHAYKIWA, I/IHZIYKHI/IOHHI)II\/'I TOK,
CaMOUHAYKIUA, KoJie0aTeIbHbIH KOHTYP, BBIHYKACHHBIC 3JICKTPOMArHUTHBIC KOHe6aHI/I${, HepeMeHHHﬁ TOK,, DJICKTPOMAronuTHOC I10JIC,
QJICKTPOMArdHuTHAA BOJIHA, MOAYJISIUA, JIMH3A, TJIaBHBIN (I)OKYC JINH3HI, ONTHYECKUU LHCHTP JINH3BI, q)OKaJ'ILHaH IIJIOCKOCTDB JIMH3bI, aKKOMOAaIus,
AUCTICpCUs, I/IHTep(l)epeHI_II/ISI, KOTICpCHTHBIC UCTOYHUKHN CBCTA, I[I/I(l)paKI_[I/ISI,

¢ IPUBOJUTH OIIPCACIICHUS (1)I/ISI/I‘ICCKI/IX BCIIMYHH: BHCKTpI/I‘-ICCKI/Iﬁ 3apsn, BHCMGHTapHLIﬁ BHGKTpI/I‘-IeCKI/Iﬁ 3apsa, HaIPSAKECHHOCTDb
QJICKTPOCTATUYCCKOI'O MOJISA, AUIJICKTPpHUYCCKAA ITPOHUITACMOCTD CPECAbI, MIOTCHIHUAJI 3JICKTPOCTATHYCCKOIO IOJIA, pa3HOCTh NTOTCHIIHAJIOB,
QJICKTPOCMKOCTh YCAUHCHHOTO ITPOBOJHUKA, JICKTPOCMKOCTb KOHACHCATOPA, CHUJIa TOKA, COITPOTHUBJICHUC MMPOBOAHUKA, YACIIBHOC COITPOTHUBIICHUC
IIPpOBOAHUKA, pa60Ta N MOIIHOCTDB 3JICKTPUYCCKOT'O TOKA, 3]:[(: HUCTOYHHUKA TOKA, MOAYJIb MarHUTHOM HWHAYKIWH, CHUJIa AMnepa, culia HopeHua,
MarauMTHas MMpoOHUIIAaCMOCTb CPECIbI, MarHUTHBII IIOTOK, MHAYKTHUBHOCTb KOHTYpa, ﬂeﬁCTBYIOIHHe 3HAYCHHA CUJIBI TOKA U HAIIPSIKCHUA, KOS(l)(l)I/II_[I/IeHT
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TpaHchopMaIyHy, AJITHHA U CKOPOCTH PAaCIPOCTPAHEHHSI 3JI€KTPOMAarHUTHON BOJIHBI, HHTEHCUBHOCTD AJIEKTPOMArHUTHON BOJIHBI, A0COIIOTHBINA U
OTHOCHUTEJIbHBIN TIOKA3aTeNIN MPEIoMIICHUS, (POKYCHOE pacCTOSIHUE M ONTHYECKAast CUJIa JIMH3bI, THHEHHOE yBEIMUEHHE TOHKOM JIMH3BI, YTOJI 3pEHHS;
3aIMCBIBAaTh AUHMIIBI U3MEpeHus pu3ndeckux BenuuuH B CU;

¢ 3aIIMChIBAThH (bOpMYHBI OIIPCACIICHUA SHCPTHUHU 3aPSKCHHOTO KOHACHCATOPpA U O6’beMHOﬁ IJIOTHOCTHU 3JICKTPUYCCKOT'O I1OJIA, SHCPIrU MAaroHuTHOT' O
NOJIsI TOKA; TIOJTy4YaTh (GOopMyJITy JJisl pacdera: paboThl CHIT OAHOPOTHOTO AIEKTPOCTATUYESCKOTO TIOJIS;

* paccMaTpUBATh OCHOBHBIC CBOMCTBA JIEKTPUYCCKHX 3aps0B, CMBICT TCOPHIA OJIM3KOACHCTBUS U JaTBbHOICHCTBUS, OCHOBHBIC CBOMCTBA
AIEKTPUYECKOTO OIS, CBSA3b MEXY paOb0OTON CHIJI OAHOPOJHOTO 3JIEKTPOCTATUYECKOTO MO U MOTEHIIMAIbHON SHEpruel TOYeUHOoro 3apsijia, CBA3b
MEK1y HalPSHKEHHOCTBIO 3JIEKTPUYECKOTO TOJIS M PA3HOCTBIO MOTEHIIMAIOB, CBOMCTBA IPOBOJHUKOB U JUAIEKTPUKOB B 3JIEKTPOCTATUYECKOM MOJIE,
JEUCTBUSA AJIEKTPUUYECKOrO TOKA, OCIEA0BATEIBHOE, MTAPAJUIEIbHOE U CMEIIAHHOE COCIMHEHUS IPOBOIHUKOB, MAarHUTHBIE CBOMCTBA BEILIECTBA,
OCHOBHbBIE€ CBOMCTBA BUXPEBOI0 3JEKTPUUYECKOTO MOJISL, CHEKTP JIEKTPOMArHUTHBIX BOJIH, IPUHIMUIIBI PAIUOCBSI3H U TEJIEBUICHUS, 3aKOH
HE3aBHUCHUMOCTH CBETOBBIX ITYYKOB, XOJI CBETOBOTO JIy4a 4Yepe3 INIOCKONApaILIEIbHYIO IUTACTUHKY U TPEYTOJIbHYIO IPU3MY TJ1a3 KaK ONTUYECKYIO
CUCTEMY, METOJbl U3MEPEHUSI CKOPOCTH CBETA,

* OOBSCHSTD: 3aBUCUMOCTb JIEKTPOEMKOCTH INIOCKOTO KOHAECHCATOPA OT IUIOIIAAN IUIACTHH U PACCTOSHUS MEX/ly HUMH, BO3HUKHOBEHUE SHEPTUU
JIIEKTPUYECKOTO T10JI 3apsPKEHHOIO0 KOHIEHCATOPa, YCIOBUSA BOZHUKHOBEHUS U CYLIECTBOBAHMS JIEKTPUYECKOIO TOKA, 3aBUCUMOCTb COIIPOTUBIICHHUS
IIPOBOJHUKA OT TEMIIEPATYPBI, JIEKTPOHHYIO IIPOBOJAUMOCTb METAJUIOB, 3JIEKTPOIPOBOAHOCTD DJIEKTPOJIUTOB, HIEKTPOIIU3, MIEKTPUUYECKUN pa3psl B
ra3ax, BOSHUKHOBEHUE CaMOCTOSATEIBHOIO U HECAMOCTOATEIIBHOIO pa3psI0B, MOHU3ALUIO DJIEKTPOHHBIM YAApOM, JJIEKTPUYECKUN TOK B BAKyyME,
BO3HHUKHOBEHHE COOCTBEHHOW 1 MPUMECHOM MPOBOIUMOCTH MOJIYIIPOBOIHUKOB, PaUAI[MOHHBIE M0sica 3eMJIM, BOSHUKHOBEHHE YHEPIMH MarHUTHOTO
I10JIs1 TOKA, CBOOOHBIX 3JIEKTPOMAarHUTHBIX KOJeOaHUH, CBA3b (PU3MUECKUX BEIUYUH B popmysie ToMcoHa, Mpoliecchl MPU rapMOHUYECKUX
KoJ1e0aHusAX B K0JeOaTeIbHOM KOHTYpE, IPEBpAIlleHUsl JHEPTHH B K0JIeOaTeIbHOM KOHTYPE, BOSHUKHOBEHHE 3JIEKTPOMArHUTHOM BOJIHBI, CBSI3b
(bu3nyecKuX BEJIMYMH B (POpMysie TOHKOM JIMH3bI, IPABUIIO 3HAKOB IIPH UCIIOJIb30BaHUM (DOPMYIIbI TOHKOM JIMH3BI, 1€(PEKTHI 3pEHUS U UX KOPPEKLHUIO,
o0pa3zoBaHe UHTEP(HEPEHINOHHON KapTUHBI B TOHKUX IJICHKAX, TU(PAKINIO CBETa Ha JUIMHHOW y3KOM 11enu, oopa3oBanue natHa [lyaccona;

® U3y4aTb }IeﬁCTBI/Ie MAar"amMTHOI'O I10JIA Ha ITPOBOJHUK C TOKOM, paMKy C TOKOM U JABWXKXYIYIOCA 3aps’KCHHYIO 4aCTUIY, MArHUTHOC B3aI/IMO)IeI\/'ICTBI/Ie
IMPOBOAHUKOB C TOKaMU;

* popMynHpOBaTh: 3aKOH COXPAHEHHUS YIECKTPUIECKOTO 3aps/ia, 3akoH KynoHa, MPUHINIT CYTIEPIIO3UITUHN JIEKTPHUECKUX TOJIEH, TIEPBOE MPABUIIO
Kupxroda, 3akon Oma jy1st ygacTka 1ienu, 3aKoH Jxoyns - Jlenia, 3akon OMa ju1st moaHO#M 1ienH, 3akoH OMa Jutst yuacTka menw, coaepxkaiiero J/(C,
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MPUHIUI CYNEPIIO3UIIUN MAarHUTHBIX TTOJIEH, IPaBHIIO OypaBuMKa, MPABHIIO JEBOM PyKH, 3aKOH AMriepa, 3akoH Papazes (371eKTpoMarHuTHON
MHAYKIMH), TpaBuiio JIeHna, 3aKoH IpsIMOJIMHEMHOTO paclipOCTPAHEHUS CBETA, 3aKOH OTPAYKEHUS CBETA, 3aKOH IPEJIOMIIEHHUS CBETA, IPUHIUIL
[oiirenca, ycinoBust HHTEP()EPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB, ITpuHLUI | toiirenca—®penens, ycnoBue Au(pakmOHHBIX MUHIMYMOB;

¢ IPOBOAUTDL USMCPCHHA CHUJIbI TOKA, HAITPAKCHHUA U COIIPOTUBJICHHUS B BHGKTqueCKOﬁ OCIIN,

* OIUCHIBATh IKCTIICPUMEHTHI: 110 JICKTPU3AIUHU TEJI U OOBSICHATH UX PE3YJIbTAThI; IO HAOIIOICHUIO CHJIOBBIX JIMHUN AJIEKTPHUYECKOTO TOJIs, IO
M3MEPEHHIO AIEKTPOEMKOCTH KOHACHCATOPA; IO HAOJIOICHUIO TETIOBOTO ACHCTBUS AIEKTPUUECKOT0 TOKA; 10 HAOIIOACHUIO KAPTUH MarHUTHOTO
TIOJIs1; TI0 HAOJIIOICHUIO SJICKTPOMArHUTHBIX KOJIEOaHU; 10 HAOIIOACHUIO U MCCIIEI0OBAHUIO TIPSIMOJIMHEMHOTO PACIPOCTPAHECHHUS], OTPAXKCHHS 1
MIPEJIOMIICHUSI CBETA, BOJTHOBBIX CBOMCTB CBeTa; PyHaaMeHTaIbHbIe ONbITEl Kynona, Opcrena, Ammepa, ®apanes, ['epma, IOnra, ®penens, Herotrona

p-;
¢ [10JIy4aThb U OIIMCBhIBATH 1/1306pa>1<eH1/1$1 nmpeamMeTa, MoJIydacMoro ¢ moMoubro ImiIoCKoro 3epkalia, c061/1pa101111/1X " paCcCCHUBAOUINX JIMH3;

- BBIACJISI T OCHOBHBIC IIPU3HAKH (1)H31/I‘{CCKI/IX MOI[CJ'ICFI, HCIIOJIb3YCMBIX B JJICKTPOJAUHAMUKE U OIITHKE: TOYCUHBIN 3apsand, HpO6HBII71 3apsa, JUHUU
HAIPs’KCHHOCTHU 3JICKTPOCTATHUYCCKOT'O I10JIA, OAHOPOJAHOC 3JICKTPOCTATUUCCKOC ITOJIC, SKBUIIOTCHIMAJIbHBIC IOBEPXHOCTH, BHGKTPOHHBIfI ras,
OAHOPOJHOC MArHMUTHOC IMOJIC, TMHUW MHAYKIUHU MarHuTHOTO I10JIA, I/I}IeaHLHLIfI KoJieOaTeIbHBIN KOHTYpP, FTapMOHHUYCCKAsA SJICKTPOMAriuTHaA BOJIHA,
TOYCYHBIN UCTOYHHUK CB€Ta, CBETOBOU Jy4, OAHOpOJHAA U U30TPOITHAA CpEaa, IJIOCKasA CBETOBAA BOJIHA, TOHKAsA JIMH3A,

* NPUBOAUTH 3HAYCHHA: CKOPOCTH CBETA B BAKYYME;
¢ OIMUCBIBATb TAPMOHHUYCCKUC 3JICKTPOMAIrHUTHBIC KoJIeOaHHS B LCIIAX, COACPIKAIIUX PE3UCTOP,

* paccMaTpUBaTh yCTPONUCTBO, IPUHIUI JEHCTBUSA U IPUMEPBI UCIIOJIB30BaHUS: MIEKTPOCKOIIA, JJIEKTPOMETPA, KOHAEHCATOPOB, TaJIbBAHUYECKOTO
3JIEMEHTA, aKKyMYJIATOpa, PEOCTaTa, MOTEHIMOMETPA, BAKyyMHOI'O IM0/1a, 3JIEKTPOHHO-TTy4eBOM TPYOKH, 3JI€KTPOIBUTATEIISl TOCTOSIHHOTO TOKa,
TpaHchopMaTopa; IPUHIMII JeHCTBUS TeHepaTopa NEPEMEHHOT0 TOKA, IIJIOCKOT0 3epKaa;

* IPUMEHSATH MMOTYYCHHBIE 3HAHUS MPU O0BSICHEHUH SBJICHUN, HAOII0JaeMbIX B IPUPOE U OBITY, IPH PEIICHUH 3a/1ad.
OcHoBbI ciennanbHOM Teopuu oTHOcHTENEHOCTU(CTO)

HpeHMeTHBIe PE3YIBTATEI OCBOCHUA TEMBI ITO3BOJIAT:

u
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* JIaBaTh OIPEACIICHUs IOHATHI: COOBITHE, COOCTBEHHOE BpEMsi, COOCTBEHHAs JIJIMHA;

* 00CY)XJIaTh TPYAHOCTH, BOSHUKAIOIIUE IPH PACIIPOCTPAHEHUH IPUHIIUIIA OTHOCHTEILHOCTH Ha 3JICKTPOMArHUTHBIC SIBIICHUS; CBSA3b MKy YHEPTHCH
u Maccoi B CTO;

* OIMCHIBATH MPUHIIUIIUATIBHYIO CXeMY ombITa MaiikenbcoHa - Mopiu;
* popmymuposats noctynatel CTO;
* paccMaTpuBaTh OTHOCUTEIILHOCTD: OJJHOBPEMEHHOCTH COOBITHI, TPOMEKYTKOB BPEMEHH M PACCTOSTHUM;

* 3aMUCBIBATH POPMYIIBI ONPEACTICHHS PENSATHBUCTCKOTO UMITYJIbCA, IOJTHOM 3Heprun u 3Hepruu nokost B CTO; ocHOBHO# 3akoH auHamuku B CTO;
PENATUBUCTCKOE COOTHOLIEHUE MEXAY SHEPTUEU M UMITYJIbCOM.

KBanroBas ¢pusuka
IIpenMeTHBIE pe3yIbTaThl OCBOCHUS TEMBI ITO3BOJIAT:

¢ IaBaThb OMPCACIICHUA MOHATHN: TEIJIOBOE H3JIIYUCHHUC, (I)OTOB(I)(l)eKT, KOpHYCKyHHpHO'BOHHOBOﬁ AyaJInu3M, U30TOIIbI, AACPpHAA pCaKIIUA, I[G(IJGKT
MaccChbl, 3HepFeTquCKHﬁ BBIXO SAACPHBIX peaKHHﬁ, HerHasg AACpHasd pCakKiua, KpUTHUICCKass MacCa, MOHU3HUPYIOIICEC U3JITYUCHUC, SJICMCHTAPHAA
qyaCTulla, aHHUT WA A,

* ONMMCHIBATh KBAHTOBBIE SABJICHUSI, UCTIONB3YS (PU3NUECKUE BEJIMYMHBI U KOHCTAHTHI: SHEPrUsl KBaHTa, nocrosiHHas [1nanka, pabora BeIxoaa
3JIEKTPOHOB, YHEPTUS U UMITYJIbC (POTOHA, SHEPTHUsl HOHU3ALMHU aTOMa, IEPUO/I MOTypaciaia, 3apsA0BOe U MacCOBOE YHCIIa, aTOMHasl €MHUIIA MACCHI,
SHEPIUs CBSA3M aTOMHOTO s/Ipa, yJeJIbHasl SHEPTUs CBSI3U aTOMHOTO A71pa, KO3 (OUIIUEHT Pa3MHOXKEHUSI HEHTPOHOB, MOTJIOLIEHHAS /1032 U3JTyYeHHUS,
MOIIIHOCTb MOTJIOIIEHHON JJ03bl, 3KBUBAJICHTHAS /103a; IPU ONHUCAHUU MIPABUIIBHO TPAKTOBATh PU3UUECKHUIM CMBICI UCIIOIb3YEMBIX BEJIMYNH, UX
o0o03HaueHUs U eAUMHULIBI u3MepeHus B CU, HaxoauTh popMyIIbl, CBA3BIBAIOIIUE TaHHYIO (PU3NYECKYIO BEIMYUHY C IPYTUMU BEIUYUHAMM;

* O0OBSICHATH KOpHYCKYHHpHO-BOHHOBOﬁ Ayaliu3dM CBETA, ABJICHUC NABJICHUSA CBCTA, TUIIOTE3Y 1€ BpOﬁHH, BO3HHUKHOBCHHC CCPpUHN BanLMepa;

* IOHUMAaTh CMBICJI KBAHTOBOM THIIOTE3BI HHaHKa, MOCTOSIHHOH HHaHKa; (I)I/I3I/I‘-ICCKI/IX 3aKOHOB: BHCIIIHETO (pOTOB(I)(I)CKTa, PaaAO0aKTUBHOI'O paciiajia,
COXPAHCHUS SHCPIUH, IJICKTPUUICCKOTO 3apsi/id, MaCCOBOI'0O U 3apsAJ0BOT'0 YUCCII; PAAUOAKTHUBHOTO paciaja; YpaBHCHUS OnHIITEeiHA JJIsA
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dororddekra; mocrynaroB bopa; mpaBwiI KBAHTOBaHUs, CMEILEHUS JJIs alb(a-pacnaaa u 0era-pacmaja; OTINYaTh CIIOBECHYIO (OPMYITUPOBKY 3aKOHA
OT €ro MaTeMaTUYECKOH 3amucu; OOBSICHATh X COACPIKaHUE HA YPOBHE B3aUMOCBS3H (DU3MUCCKUX BEIIUYHH;

* M3y4aTh SKCIIEPUMEHTAIFHO BOZHUKHOBEHUE HEMIPEPHIBHOTO U JIMHEHYATOTO CIIEKTPOB, SIBJIEHUE BHEITHETO (0TOd(PdeKTa, MPOBOIUTH U3MEPEHUS
€CTECTBEHHOTO PaJIMaIlMOHHOTO (DOHA, UCCIECIOBAHNS TPEKOB 3apsHKEHHBIX YacTHIL 110 (hoTorpadusim

U 1p.;
* onuchIBaTh (hyHIaMeHTanbHbIe onbIThl CToneToBa, Jlebenena, Pezepdopaa, bekkepens u ap.;

¢ BbIACJISITH OCHOBHBIC ITPU3HAKH (1)H3H"ICCKI/IX MOI[CJ'ICFI, HCIIOJIb3YCMBIX B KBaHTOBOM (I)I/ISI/IKCZ a0COJIFOTHO YCPHOC TCII0, MOACIIb aTOMaA TOMCOHa,
IUIaHeTapHasd MOJCJIb aTOMa, HpOTOHHO'HeﬁTpOHHaﬂ MOJCJIb aTOMHOI'O AJpa,

* 00CYX1aTh IPHUUHBI YIHTPA(UOIETOBOI» KaTaCTPOdbI, KpaCHYIO rpanuily Gporodddekrra, MoJaeIb aroMa Bojopoa o bopy, cocras
PaMOaKTUBHOTO U3Iy4YeHHUsI, (pU3HUecKyto mpupoay ainbga-, 6erta- U ramMmma-nydeil, CBOMCTBA SACPHBIX CHII, IKOJIOTUYECKUE MPOOIEMbI, BOZHUKAIOIIINE
IIPH UCIIOJIB30BAHUU aTOMHBIX AekTpocTanuil (ADC), myTu peuieHus 3TuxX npo0iem, MepcrneKTUBbI UCIOIB30BaHNs aTOMHOM, MEPHI 3aIlIUThHI OT
paZMOaKTUBHBIX U3ITy4YEHUH, MPUMEHEHHE PAJMOAKTUBHBIX H30TOIMOB, KJIACCU(PHUKAIUIO JIEMEHTAPHBIX YacTHull, (yHTaMEHTAIbHbIE B3aUMOICHCTBUS;

® paccMaTpuBaThb YCTpOﬁCTBO, MIPUHIIHUII JIEHCTBUS U MMPUMEPHBI UCIIOJIB30BAHUA: I'a30pa3pAAHOTO CUCTYHKA Feﬁrepa, KaMCpPhI BI/IJ'ILCOHa, Hy3LIpBKOBOI>i
KaMCpPhbI, AACPHOT'O pCaAKTOpPaA, HO3UMETPA,

* IPUBOJUTH 3HAYEHHUS: MOCTOSTHHOM [[nanka, Macc 3JIeKTpOHa, IPOTOHA U HEUTPOHA, AaTOMHOW €TMHULIBI MACCHI;
* IPUMEHSATH MOTY4YECHHbIE 3HAHUS NPU 00BSICHEHUH SBJICHUH, HAOII0JaeMbIX B PUPOIE U OBITY, IPU PEIICHUH 33/1a4.

ObecneunTh TOCTHKEHUE NIAHUPYEMBIX PE3YIbTaTOB OCBOEHHUSI OCHOBHOM 00pa30oBaTelbHON MPOrpaMMbl, CO3/1aTh OCHOBY ISl CAMOCTOSITEIbHOTO
YCBOCHUA O6y‘-IaI-OIIII/IMI/IC$I HOBBIX 3H3HHI71, YMCHI/II\/'I, BHUI0B U croco0oB JACATCIIbHOCTH NOJI’)KEH CHCTGMHO-JIGS[TGJ'IBHOCTHBII\/'I Ioaxond. B cooTBercTBHY C
3TUM MOJX0J0M UMEHHO aKTUBHOCTh 00YYarOIIUXCS SBJISIETCS OCHOBOM JOCTH)KEHMSI pa3BUBAIOIIMX IleJiel 00pa30BaHMs - 3HAHUS HE MepeaaroTcs B
TOTOBOM BHJIE, a TOOBIBAIOTCS UMH B MpoOIiecce O3HABATENIbHOM 1eATEIbHOCTH.

OpHMM U3 TyTeH MOBBILIEHUS MOTUBALMY U 3PPEKTUBHOCTH yUeOHOU NEeATENIbHOCTH B CPEeIHEN IIKOJIE SIBJISIETCS BKIIIOUEHUE O0yUaIOLUXCs B

y‘-Ie6HO'I/ICCJ'Ie)10BaT€HBCKy10 H IIPOCKTHYIO ACATCIIBHOCTDb, KOTOpas UMECT CIICAYIOIIUEC 0COOCHHOCTH:
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1) LEJIM U 3aJa494 3TUX BUAOB ACATCIbHOCTHU ONPCACIAIOTCA KaK JINYHOCTHBIMU, TaK U COMAJIbHBIMHA MOTHUBaAMHU OGy‘-IElIOH.[I/IXCSI. 910 O3Ha4vacT, 4To
TaKasa JCATCIbHOCTDb JOJDKHA OBITh HalrpaBJICHa HC TOJIbKO HAa MOBBIMNICHUC UX KOMIICTCHTHOCTH B HpeIIMCTHOfI obractu OIPCACIICHHBIX y‘IC6HBIX
AUCHUIUINH, HC TOJILKO Ha PAa3BUTHUC UX CHOCO6HOCT€I>'I, HO 1 Ha CO3JaHUC MPOAYKTA, UMCIOIICTO 3HAYNMOCTb [JIA APYTUX;

2) yueOHO-UCCIIeIOBATEeNbCKAsI U TPOSKTHAS JCSITEILHOCTD JIOJDKHA OBITh OpraHU30BaHa TAKUM 00pa3oM, 4TOOBI 00yYaroIIHecss CMOTIIN PeaTn30BaTh
CBOHM MOTPEOHOCTH B OOIICHUH CO 3HAYUMBIMH, peEPEHTHBIMH IPYITIIaMH OJHOKJIACCHUKOB, yuuTelNel u T. 1. CTpos pa3MdHOTO pO/ia OTHOIICHUS B
XO0JI€ LIEJIEHAIIPABICHHOM, TOUCKOBOW, TBOPYECKON U IPOYKTUBHOM JIEATEIIbHOCTH, NOAPOCTKU OBJIAJAEBAIOT HOPMAaMHU B3aMMOOTHOILLIEHUH C Pa3HbIMU
JHOBMHU, YMEHHUSIMU TIEPEXOIUTH OT OJHOTO BHJIA OOIEHUS K IPYTOMY, IPHOOPETAIOT HABBIKK WHANBUYAIBHON CaMOCTOSITEIIbHON pabOThI U
COTPY/ZIHUYECTBA B KOJUICKTUBE;

3) opranm3anus y4eOHO-HCCIISIOBATEIIbCKIX U IPOSKTHBIX PA0OT 00YJAIOIIHUXCSl 00SCTICUNBACT COYCTAHUE PA3IMYHBIX BUIOB ITO3HABATEIIHHON
JeSTeIbHOCTH. B 3THX BUJaX JEATEIIEHOCTH MOTYT OBITh BOCTPEOOBaHBI IPAKTUYECKH JTFOOBIC CIOCOOHOCTHU CTAPIICKIACCHUKOB, PEATM30BaHbI
JIMYHBIC TIPUCTPACTHS K TOMY WM HHOMY BHJY JCSTEIBHOCTH.

B pesynprare yaeOHO-HMCCIe10BaTeIbCKON M MMPOSKTHOW AEATEIBHOCTH 00yJYaroIIMecs MoIydaT MpeICTaBICHHUE:

* 0 GWIOCOPCKHUX U METOJIOTIOTUIECKUX OCHOBAHHSAX HAYYHOU JCATEIBHOCTH M METOJIaX, IPUMEHIEMBIX B UCCIIC0BATEIBCKOM U MPOSKTHOM
JeSTSIbHOCTH;

* 0 TAKHX MOHSATHUSIX, KAK KOHIICIIINS, HAyYHAs! TUTIOTE3a, METOI, SKCIICPUMEHT, MOJIE) b, METO] cOOpa M METO/I aHAIN3a JaHHbIX;

* 0 TOM, YeM OTJIMYAIOTCSI UCCIIEIOBaHMSI B TYMaHUTAPHBIX 00JIACTSAX OT MCCIICAOBAHNI B €CTECTBEHHBIX HayKaxX;

* 00 UCTOPUHU HAYKHU;

* 0 HOBEHIIMX pa3paboTKax B 00JaCTH HAYKU M TEXHOJIOTHIA;

* 00 9KOJIOTHUECKHX MPOOIeMax U Croco0ax UX perieHus;

* 0 IPUMCHEHHNH (PU3MUYECKUX 3aKOHOB B OBITY M TEXHHKE.

BhInmyckHUK Hay4uTCS:

® peuiaTh 3aia4u, HaXOAAIIUECA Ha CTBIKC HCCKOJIbKHUX y‘Ie6HBIX JUCHUIIINH (MC)KHpCI[MCTHBIe 33.,[13‘11/1);
¢ UCIIOJIb30BATh AJITOPUTM UCCIICAOBAHUA TTPHU PCIICHUU CBOUX y‘le6H0-HO3HaBaTCJ'IBHBIX 3aaad,
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* HCIIOJIb30BATh OCHOBHBIC MMPUHITUIIBI IPOEKTHOM JESATEIILHOCTH P PEIICHIH Y9eOHO-TT03HABATEIBHBIX 33134 U 337a4, BO3HUKAIOIIUX B KYIbTYPHOU
U COLMAJIbHON JKU3HU;

* IPUMEHSATH SJIEMEHTBI MATEMAaTHYCCKOTO MOJCIMPOBAHUS TIPU PEIICHUH UCCIICIOBATEILCKUX 3a]1a4; YJIEMEHTHI MATEMATHYECKOTO aHAIHM3a JIJIs
WHTEPIIPETAIMH PE3YJIbTATOB, MOJYYEHHBIX B X0OJI€ YI€OHO-HCCIIEI0BATENBCKOW PAOOTHI.

C touku 3peHus GopMUPOBaHUS YHUBEPCAIBHBIX YICOHBIX JEHCTBHIMA, B X0/I€ OCBOCHUS IPUHITUIIOB y4€OHO-MCCIICIOBATEILCKON U TPOCKTHOM
JESATETbHOCTEH BBIMTYCKHUK HAYIUTCS:

* (opmynHpoBaTH HAYYHYIO THIIOTE3Y, CTABUTH 11€JIb B paMKax HCCIEAOBaHUS U IPOEKTUPOBAHUS, UCXOS U3 KYJIbTYPHOU HOPMBI U cOO0pa3ysch C
MpeACTaBICHUSAMHU 00 001IeM OJare;

* BOCCTaHABJIMBATh KOHTEKCTHI U ITyTH PA3BUTHUS TOT'O WIM HHOTO BUA HAYYHOH JIEATEIHHOCTH, ONIPEEIISIsl MECTO CBOCTO MCCIICIOBAHUS WIIA TTPOSKTA
B 00IIIEM KyJIbTYPHOM IIPOCTPAHCTBE;

* OTCIJIC)KUBATh ¥ PUHUMATHh BO BHUMAaHUE TPEHIBI M TCHICHIIMH PA3BUTHUS PA3IMYHBIX BUIOB JEATCILHOCTH, B TOM YUCIIC HAYYHBIX, YIUTHIBATh UX
IIPU IOCTAaHOBKE COOCTBEHHBIX LIEJIEH;

* OIICHUBATh PECYPCHI, B TOM YHCIIe U HEMaTepHallbHbIe, TAKKUE, KaK BpeMs, HEOOXOAUMBbIE TSl JOCTHKEHUS TOCTaBIICHHOW 11eTIH;

* HaXOJIUTh Pa3UYHbIC HICTOYHUKU MAaTePUAIBHBIX U HEMAaTePHAIbHBIX PECYPCOB, IPEIOCTABISIONIUX CPEACTBA I IPOBEICHUS UCCIIEIOBAHUN 1
peal3aiuy MPOeKTOB B PA3IMYHBIX 00IACTAX AEATEILHOCTH YEeTIOBEKA;

* BCTyNaTh B KOMMYHHUKAIIUIO C JAePKATEISIMHU PA3IUYHBIX TUIIOB PECYPCOB, TOUHO U OOBEKTUBHO MPE3EHTYsI CBOM MPOEKT WM BO3MOXKHbBIE
PE3yNIbTaThI UCCIICIOBAHUS, C IETbI0 O0SCIICUeHUS IPOAYKTUBHOTO B3aHMOBBITOTHOTO COTPYIHHUYECTBA;

* CaMOCTOSITEIFHO WJIH COBMECTHO C IPYTUMH OJHOKJIACCHUKAMHU Pa3padaThIBaTh CUCTEMY MTAPaMETPOB M KPUTEPHUEB OIICHKH YPPEKTUBHOCTH H
MIPOYKTHBHOCTH PeaTH3aIliy MPOCKTA WIIM UCCIICOBAHUS HA KXKIOM ITAlle Pea3alliy U TI0 3aBEPIICHUH PaOOTHI;

* aJICKBATHO OIEHUBAThH PUCKH PEATU3AINH MTPOCKTA U TIPOBEACHHS HCCIICIOBAHUS U MPEAYyCMATPUBATh ITyTH MUHUMHU3AIUN YTHX PHCKOB,

* aJICKBaTHO OIEHUBATH MOCJE/ICTBUS PeaTU3allii CBOETO MPOEKTa (M3MEHEHHUSI, KOTOPBIE OH MOBJIECUET B KU3HH JIPYTHUX JIOACH, COOOIIECTB);

* aJICKBaTHO OIIEHUBATH JajbHElIIee pa3BUTHE CBOETO MPOEKTA UM UCCIIeIOBAaHUS, BUIETh BOZMOXKHBIE BAPUAHTHI IPUMEHEHHUS PE3yIbTaTOB.
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ConepixaHue y4eGHOro nmpeamera
OCHOBBI 2JIEKTPOAUHAMMKMH (10 4.)
MarnutHoe noJe (5 4.)

MarnuTtHOo€e B3auMoeicTBre. MarHUTHOE I10JI€ 3JIEKTPUYECKOro Toka. MHIyKIusa MariuTHOro nostst. IIpuHnun cynepno3uuyuy MarHuTHBIX IOJIEH.
JluHum MarHuTHOM MHAYKIUU. [{eficTBMEe MarHUTHOTO TOJIsl HAa TPOBOAHUK ¢ ToKOM. Cruta Amriepa. 3akoH Amiiepa. DJIeKTPOABUTaTENb TOCTOSIHHOTO
TOoKa. Pamka ¢ TOKOM B OTHOPOJJHOM MarHMTHOM ItoJie. JIeficTBrue MarHUTHOTO NOJIsS HAa JIBUKYIIMECS 3apsKeHHble yacTulibl. Cuia JlopeHna.
MarauTHeIi IMUT 3emMan. MarHuTHEIE CBOMCTBA BEIIECTBA.

Jlaboparopnas pabota «Habmroaenue neicTBUS MarHUTHOTO TIOJISI HA TOK.
DJIeKTPOMAarHuTHasi MHAYKIus (5 4.)

OmnprTel @apanes. SABneHUE ANEKTPOMATHUTHON UHAYKIIMH. MarHUTHBIN OTOK. 3aKOH 3JIEKTPOMarHUTHOW MHAYKIIMU. BUXpeBoe anekTpuyeckoe moiie.
[IpaBuno Jlenna. Camounnykuusi. UHIyKTUBHOCTh KOHTYpa. DHEPTUsi MATHUTHOTO TOJIS TOKA.

JlabopartopHnast pabota «/3yueHue siBIEeHUS SJIEKTPOMArHUTHOW UHTYKITAN.

KOJIEBAHUS U BOJIHBI (17 4.)
MexaHnunuyeckue Koyedanus (4 4.)

Mexanndeckue KojieOaHus U BOJTHBI. XapaKTePUCTUKU KoJiebaTebHOTO BrKeHHs. CBoOOHbIe KosteOanus. KonebaTenpHbie cucteMbl. Knnemarnka
KoJiebaTelbHOTO NIBIKeHM. [ apMonndeckue konedanus. [lnHnaMuka Koine0aTeIpHOTO ABMKEHU. Y paBHEHNE JBMIKEHUS IPy3a Ha MPYKUHE.
VYpaBHeHUE IBIKEHUS] MaTeMaTHIeCKOro MasiTHUKA. [leprnoapl kKojaebaHuii mpy>KMHHOTO U MAaTEMaTHIECKOTO MassTHUKOB. [IpeBpaiienne sHeprun npu
rapMOHHYECKUX KoJiebaHusX. 3aTyxatomue Konebanus. BeinyxxaeHHbie konebanus. Pezonanc.

JlabopartopHnast pabota «Ornpezenenne yCKopeHue CBOOOTHOTO MaJeHuUs ITPU TTOMOIIA MAaTEMAaTHIECKOTO MASTHUKAY.
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DJIeKTPOMarHuTHbIE KoJieoaHus (6 4.)

DneKTpOMarHuTHbIE Kojiebanus 1 BosHbl. CBOOOIHBIE IeKTpoMaruuTHele kojebanus. Konebatenbublii koutyp. ®opmysna Tomcona. [poneccst npu
TApMOHHYECKHUX KOJICOaHMIX B KOJIeOaTEIIbHOM KOHTYpe. BIHYKIEHHBIC 2JIEKTpOMAarHuTHBIC KosieOanus. [lepemennslii Tok. Pe3ucrop B menu
MEPEeMEHHOTO TOKa. JleficTBYIOINE 3HAUCHUS CHITBI TOKA U HanpsbkeHus. TpaHncdopmatop.

Mexanuueckue BoJHbI (3 4.)

HonepequIe U IIPOAOJIbHBIC BOJIHEI. I[J'II/IHa BOJIHBI. CKOpOCTL pacupoCTpaHCHUA BOJIHBI. Bonnsl B cpeac. 3BYK. XapaKTEpHCTHKH 3BYKA.
(MHOFOO6D83HC, KpacoTa, 3HAYMMOCTDb 3BYKOB B MHUPEC MVY3bIKH, KI/IHO)

DJIeKTPOMArHUTHBIE BOJIHBI (4 4.)

OnexrpomarautHoe nojse. OnelTel ['epra. CBolicTBa daeKkTpoMarHuTHEIX BOJH. (JleictBrue DOMB nitektponpuO0opoB, COBPEMEHHBIX Ta/KETOB HA

3J0POBLEE COBPEMCHHOI'O IIeJ'IOBeKEI). HMHTEHCUBHOCTH BHGKTpOMaFHHTHOﬁ BOJIHBI. CHCKTp QJICKTPOMAruouTHBIX BOJIH. HpI/IHI_II/IHBI pPaaruoCBA3U U

tenesuneHus. (Bkiman A.C.ITonosa B pa3BUTHE PaTHOCBSI3H)
OIITHUKA (184.)
CaeTtoBble BOJIHBI (12 4.)

I'eomeTprueckas onTrka. 3aKOH MPSAMOJIMHENHOTO pacpoCTpaHEHHs CBETA. 3aKOH OTpaxkeHUsl cBeTa. [locTpoeHne n300pakxeHuii B MIOCKOM 3epKalle.
3akoH mpesnioMiieHus BOJH. JInu3bl. @opMyiia TOHKOU JUH3BI. OnTHdeckas cuia JIuH3bl. [locTpoeHne n3o0pakeHnid B TOHKUX JIMH3aX. Y BEJIMUCHUE
nmuH3bl. ['11a3 kak ontuyeckas cucreMa. Jledekrsl 3peHus.

JlaGopatopHnas pabota «3mepenue nokasaTesns NpeOMIICHHS CTEKIA».
JlaGopatopHnas pabota «OnpeaeneHne ONTHIECKON CHIIbI U (POKYCHOTO PACCTOSIHUS COOMpPAIOIEH TUH3BD.
N3mepenue ckopoctu cBeta. ucnepcus ceera. Onbitel Hetotona. [punnun [Noiirenca. Marepdepenuns BonH. MaTepdepenius ceera. Korepentueie

uctoyHuku ceeta. OnbIT FOHra. Konbua Hetotona. MaTepdepentiys B TOHKUX miueHkax. JJudpakuus csera. [Ipunuun Iolirenca - @penens.
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Jlaboparopuas pabota «3MepeHue IHHBI CBETOBON BOJHBIY.
OnemenTnsl CTO (3u.)

3aKOHbI JIEKTPOIMHAMHUKHU U MPUHIUTI OTHOCUTENbHOCTH. OnbIT Maiikenbcona. [Toctynartel crennaibHONW TEOPUU OTHOCUTEIHHOCTH.
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH COOBITUI, IPOMEXKYTKOB BPEMEHU U pacCTOsIHUM. Macca, UMITyJIbC U SHEPTHs B CIIELUaIbHONU TEOPUU
oTHOocuTenbHOCTU. DOopMyIia DUHIITEIHA.

N3ayuyenus u cnektpsl (3 4.)
Bunpl uznydenuii. ictounnku cBeta. ClieKTphl M CIICKTPaIbHBIN aHanu3. [1kaia 31eKTpOMarHUTHBIX U3JTy4CHU.
Jlaboparopuas padota «Habio1eHue CIUIONIHOTO U TMHEHYATOTO CIIEKTPOBY.
KBAHTOBASI ®U3UKA (214.)
CaeTtoBble KBaHTHI (54.)

PaBHOBecHOe TeroBoe u3nyuenue. Ksanrosas runotes3a [lnanka. [Tocrosiunas [lnanka. Buennuit poroaddext. 3akonsl hotorddexra. YpaBHenue
OunmrTeitHa g Gotorddexra. @oronsl. JlaBnenue ceera. OnbiThl Jlebenera. Jueprus u uMnynasc poroHa. KopnyckyasipHO-BOTHOBOM Tyaan3M.
I'unoresa ne bpoitns.

ATtomHas ¢pusuka (24.)

[Tnanerapnas monens atoma. OnbiTel Pezepdopaa. [Tornomenue un nznyuenue ceera aromom. [loctymnarsl bopa. Moaens atoma Bosopoaa o bopy.
JInHenyaTele CIIEKTPBI.

®u3uka atoMHOro siapa (124.)

Mertoasl peructpanuu 3apsyKeHHBIX YacThll. EcTecTBeHHas paguoakTUBHOCTE. BHJIbI pailnOaKTHBHBIX IPEBPAILICHUI AaTOMHBIX s/1€p. 3aKOH
pannoakTUBHOrO pacnazna. M3oronsl. [IpaBuna cMmemenus ams anbga-pacnaja u 6era-pacnaja. VickyccTBeHHast painoakTUBHOCTb. [IpoToHHO-
HEHUTpOHHAs MOJIENIb aTOMHOTO siipa. SepHble peakuuu. SaepHble cuibl. DHEprus CBA3M aTOMHBIX sijep. [enenue snep ypana. llennas snepHas
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pCaKnus. HIIGDHaSI OHECPIre¢THUKA. OKOJIOTUYCCKHE HDO6JICMLI HCII0Jb30BaHUA HI[GDHOﬁ OHCPIruu. (HD06H€Ma CKJIAIUPOBAHUA U XPaHCHUA

PaanuOaKTHUBHBIX OTXOJ0B BOCHHOM IPOMBIIIJICHHOCTH 1 aTOMHBIX SHGKTDOCTaHHHﬁ). buonorundeckoe I[CﬁCTBHG pPaarOaKTUBHBIX H3Hy‘~1€HHﬁ.

[IpuMeneHue paagroaKTUBHBIX U30TOIOB.

DJleMeHTapHble YacTHLbI (24.)

DOnemenrtapHbie yactulbl. Kiaccudukanus snementapubix yactull. Kapku. @yHnaMeHTalIbHbIE B3aUMOICHCTBUSL.
O6o0marwuee nopropenue (2 4.)

TemMaTH4yecKkoe MJIAHMPOBAHHE

Ne i/ ‘ HaumeHnoBanue pasaciioB U TCM

OCHOBBI 2JIEKTPOAUHAMMUKMU (104.)

MarauTtHoe noJie (5 4.)

BBoanblii uHcTpyKTaxX no Th. MarautHoe nosne. MHAyKIMs MarHUTHOTO MOJIS.

Cuiia Amriepa.

JlabopaTopHas padora «Hal.roneHne 1eiicTBUsI MATHUTHOTO MOJISI HA TOK.

JleficTBHe MarHUTHOTO TIOJIA HA JBIDKYIYIOCS 3apsikeHHyo yactuily. Cuina Jlopenna.

OB W~

MarauTtHsle CBOMCTBA BEIECTBA.

JJIeKTPOMarHuTHasi MHAYKus (5 4.)

6 DneKTpOMarHuTHas MHAYKIKS. MarHuTHBIN MOTOK.
7 IIpaBuiio JleHna. 3akoH 3J€KTPOMAarHUTHON MHIYKIUH.
8 JlabopaTopHasi pabora M3yuyeHue siBJIeHHS 3JIEKTPOMATHUTHON WHAYKLIMU»
9 SBnenne caMmouHAyKIMHU. IHIYKTUBHOCTb. DHEPrus MarHUTHOTO MOJIS.
10 KonTtpouabHas padora Nel mo teme « MaruntHoe noJjie. JJIeKTPOMArHUTHAs1 MHAYKIUS).
KOJIEBAHUA U BOJIHbBI

Mexanuuyeckue kosedanus (4 4.)
11 CBoOoHbIe KOIeOaHus.
12 I"apmoHnueckue KojaeOaHusl.
13 JlabopaTopHasi pabora «Onpeaesnenne yckopeHue CBOOOIHOI0 Na/ieHUs NPH MOMOLIHM MaTeMATHYECKOr0 MAsTHUKA».

14 3aryxaronye 1 BoIHYX/IeHHbIe Kosiebanus. Pe3oHaHc.




DJIeKTPOMAarHuTHbIE Kosie0anus (6 4.)

15 CBOOOTHBIC AIEKTPOMATrHUTHBIC KOJIeOaHNsI.
16 ["apMOHNUYECKUE 2JEKTPOMAarHUTHBIE KosieOaHus B KojebaTesibHOM KoHType. Popmyna ToMcoHa.
17 IlepeMeHHBIN JIEKTPUYECKUI TOK. PE3UCTOp B LIeNM IEPEMEHHOT0 TOKA.
18 Pe3oHaHC B 27IEKTPUYECKOH TICTIH.
19 I'enepamop nepemennozo moxa. Tparncopmamop.
20 IIpouszsoocmeo, nepedaua u nompeodienue INeKmpuUdecKoll IHepeUl.
Mexanuuyeckue BOJHBI (3 4.)
21 BonHoBbI€ siBiIeHUA. XapaKTEPUCTUKH BOJIH.
22 3BYKOBBIE BOJIHBIL.
23 Wntepdepennms. Audpaxus u noasipusanus MEXaHUYECKHX BOJIH.
JIeKTPOMAarHUTHbBIE BOJIHBI (44.)
24 DJNEeKTPOMAarHUTHOE NoJe. DIEKTPOMAarHUTHAs BOJIHA.
25 Uzoopemenue paouo A.C. Ilonoswvim. llpunyunwvl paduocessu.
26 CBoiicTBa 3JIEKTPOMAarHUTHHIX BOJH. Pa3BuTue cpescTB CBSI3H.
27 KonTpoJsbHas pabora Ne2 no teme «J1eKTPOMATrHUTHBIE KOJIeOAHUS M BOJHbBD).
OIITHUKA (18 4.)
CaeTtoBble BOJHBI (12 4.)
28 Cxopocts cBeta. [Ipunnun ['roliredca. 3akoH OTpa)KeHHUs CBETA.
29 3akoHbl mperomieHus ceera. [loHoe oTpaskeHHne CBeTa.
30 JlaGopaTopHas padora «M3MepeHue MOKa3aTesi MPeJJOMIIEHHS CTEKJIay.
31 JIunssl. [ocTpoeHne n3o0pakeHui B JIMH3E.
32 dopmysa TOHKOH JIMH3BL. Y BEIMYCHHUE JTUH3BI.
33 JlabopaTopHasi pabora «OnpeneneHne oNTHYECKOH CHJIbI M (POKYCHOI0 PACCTOSIHUSI COOMPAIOLIeil JIMH3bD).
34 Jlucniepcus cBeTa.
35 Wurtepdepenius creta.
36 Hudpaxius ceera. /udpakimonHas pemerka.
37 JlaboparopHas pabora «M3mMepeHue NJIMHBI CBETOBOI BOJIHbBI».
38 IlonepeyHOoCTh CBETOBBIX BOJIH.
39 KontpoabHasi padoraNe3 no teme «OnTukay.

JJIeMeHThI TEOPHH OTHOCUTEJIbLHOCTH (3 4.)
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40

HOCTYJ'IaTBI TCOPHUH OTHOCUTEIIBHOCTH.

41 OCHOBHBIE CJIEJICTBUSI U3 TTOCTYJIATOB TEOPUU OTHOCUTEIHLHOCTH.
42 DJIEeMEHTHI PeISITUBUCTCKON TMHAMUKHY.
N3ayuyenns u cnektpsl (3 4.)
43 Buns! nznydennii. Mlctrounuku cBera.
44 Cnexmpuwl u cnekmpanvholiil anaaus. Jlabopamopuas paboma «Habnooenue cniouHoeo u TuHeuuamo2o CneKmpoey.
45 [1IxaJia 3JIeKTPOMAarHUTHBIX BOJIH.
KBAHTOBAS ®U3UKA (21 uv.)
CBeToBbI€e KBaHTHI (5 4.)
46 dotorhPexr.
47 Ipumenenue pomosppexma.
48 @otoHbI. Kopnyckynspo-BOIHOBON TyaJIn3M.
49 Jlasnenue ceema. Xumuueckoe oeticmeue céema.
50 KounTposbHas padora Ned o teme «Ij1eMeHThI CHENHATBLHONH TEOPHH OTHOCUTEIHLHOCTH M KBAHTOBOI (PM3HKW».
AtomHasi pusuka (2 4.)
o1 Crpoenue atoma. OnbiTel Pezepdopaa.
52 KBanrtoBrie noctynarel bopa. Monens atroma Bogoposa o bopy.
®u3uka aromHoro sapa (12 4.)
53 CTtpoeHune aTOMHOTO sijipa. SliepHble CHIIBL.
54 OHeprus CBA3M aTOMHBIX SLJIEP.
55 PannoakTHBHOCTD.
56 3aKkoH pajnoaKkTUBHOTO pacnazaa. [lepuon monypacnana.
S7 Memoowvl HabarwoeHus u pecucmpayuu 21eMeHmMapHuLX 4acmuy.
58 VckyccTBeHHAs paliOaKTHBHOCTb.
59 SAnepHble peakuuu.
60 Jlenenue sypep ypana. LlerHas peakius geacHus..
61 Aoepuwiil peaxmop.
62 Tepmosinepubie peakinu. [IpuMeHeHUs SAEPHON SHEPTUH.
63 buonozuuecroe oelicmsue paouoaxmueHvix u3nyyeHull.
64 KonTpoJsbHasi pa6ora NeS no Teme « ATOM M aTOMHOe SIIPO».

IQJIEMEHTAPHBIE YACTUIBI (2 u.)
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65

TpI/I JTalla B pa3BUTHUHU (bl/I3I/IKI/I OJICMCHTAPHBIX YaCTHUII.

66 OTKpBITHE TO3UTPOHA. AHTHYACTHUIIBL.
67 IToBTOpenue marepuana 3a kypc 11 kinacca.
68 O6006menne matepuana. [logBeneHue UTOroB roja.
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COI'JTACOBAHO:
ITpoTokoun 3acenanust METOANYECKOI0 OObEMHEHUS

y‘II/ITeHeﬁ C€CTCCTBCHHO-HAYYHOT'O IIMKJIa

Nel ot 16 .08.2021 asrycra 2021r.

COI'JIACOBAHO:
3am. nupekropa no YBP MBOVY «'umnazun No2y

(_ T.T. Aaapeesa )
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