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IInanupyemMbie pe3yJbTaThl OCBOCHHS Y4eOHOr0 MaTepuajia no Gpusnke
[Iporpamma mo3BoJisieT J0OUBATHCS CIEMYIONIUX Pe3yIbTaTOB 00pa30BaTEIbHON MTPOTrpaMMbl OCHOBHOT'O 00IIIET0 00pa30BaHUS:
JINYHOCTHBIE Pe3YJIbLTAThI:

- YMEHHE YIPaBIATh CBOEH MMO3HABATEIBHON JESTENbHOCTHIO; - TOTOBHOCTh U CIIOCOOHOCTH K 00Pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUN
BCEHl )KU3HU; CO3HATENIFHOE OTHOLICHNE K HETPEPhIBHOMY 00pa30BaHHIO KaK YCIOBHUIO YCHEIIHOW PO ECCHOHATBLHON 1 00IIIECTBEHHOMN 1EATEIbHOCTH; -
yYMEHHE COTPYAHUYATh CO CBEPCTHUKAMHU, TETHbMH MJIAJIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHON, y4eOHO-HCCIEA0BATENbCKOM, MPOSKTHON U JPYTUX
BUJIAX JICATEIBHOCTH; - COPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH; OCO3HAHHWE 3HAUNMOCTH HAYKH,
BJIQ/ICHUS JOCTOBEPHOM HH(pOpPMAIUEH 0 MepeOBbIX TOCTHKEHUSIX U OTKPBITHIX MUPOBOM M OT€UECTBEHHOM HayKH; 3aMHTEPECOBAHHOCTb B HAYUHBIX 3HAHUAX
00 ycTpoiicTBe MHpa U 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY; - YYBCTBO FOPAOCTH 32 POCCUUCKYIO (PM3UUECKYIO HAyKy, TYMaHU3M; -
MOJIOKUTEIILHOE OTHOIICHUE K TPYAY, LIeJIeyCTPEMIIEHHOCTb; - 9KOJIOTHYEecKas KyJlbTypa, OepexHOe OTHOIICHHE K POJIHOM 3emJie, MPUPOJHBIM OOraTcTBam
Poccun u Mupa, moHMMaHHE OTBETCTBEHHOCTH 3@ COCTOSIHUE IIPUPOAHBIX PECYPCOB U pa3yMHOE NPUPOJOUCIIONIB30BAHUE.

MeTanpeaMeTHbIE Pe3VJbTaThl:

Pezynamuenvie YY/[: O0yuarowuiics cmodicem: - CAMOCTOSITEIBHO ONPEACIIATH IEJIA, CTABUTh U (POpMYyIHpOBaTH COOCTBEHHBIC 3a1a41 B 00pa30BaTEIHLHOM
NEeSTENbHOCTH U KU3HEHHBIX CUTYAIIHX; - OLIEHUBATh PECYPCHI, B TOM YKCJIE BpEeMs U IPyTrUe HeMaTepUAIbHBIE PECYpPChl, HEOOXOIUMBIC IJIsT JOCTUKCHHS
MOCTABJIEHHOM paHee 1LIeJIH; - COMOCTAaBIISITh UMEIOIINECS BO3MOKHOCTH U HEOOXOIUMBIE [Tl TOCTHUKEHHUS LIETTH PECYPCHI; - OTIPEAEIIATh HECKOJIBKO MyTeil
JOCTHKEHHSI TIOCTABJIICHHOM 1IEJIH; - 3aJaBaTh apaMeTpbl U KPUTEPHUH, IO KOTOPHIM MOXKHO ONPENETUTh, YTO LEIb JOCTUTHYTA; - COMOCTABIIATh MOTYy4YE€HHbBIN
pe3yNbTaT AEATEIbHOCTHU C MIOCTAaBICHHOMN 3apaHee LEeNblo; - OLEHUBATh MOCIEICTBUS JOCTUKEHUSI TIOCTABJICHHOM 1IeNU B 1€ATEIbHOCTH, COOCTBEHHOM KU3HU
U KU3HU OKPYKAOLIUX JIIOJIEH.

Iloznasamenwnoie YY/I: Oovuarowuiica cmorcen: - KpUTUYECKH OIICHUBATh U MHTEPIPETHPOBATH HHPOPMALIUIO C pa3HBIX MO3UIIMIA; - paclio3HaBaTh U
¢bukcupoBaTh NPOTUBOPEUUS B MHHOPMAIITMOHHBIX HCTOYHUKAX; - UCIIOJIb30BaTh PA3IMYHBIE MOJIETIbHO-CXEMATUYECKUE CPEACTBA JIJIsl MPEACTaBICHUS
BBISIBIICHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX MPOTHUBOPEUHIl; - OCYIIECTBISATH pa3BEPHYTHIN HH()OPMAIIMOHHBIN MTOMCK M CTABUTh HE €T0 OCHOBE HOBBIE
(yueOHBIC U TTO3HABATENBHBIC) 33/1a4H; - HICKAaTh U HAXOJIUTh 00O0OIIEHHBIE CITOCOOBI PEIICHUS 3aa9H; - TPUBOAUTH KPUTHIECKHE apTyMEHTHI, KaK B
OTHOIIEHUU COOCTBEHHOTO CYX/ICHUS, TaK U B OTHOIICHUH JEHCTBUIA U CY>KACHHI APYroro 4eJ0BeKa; - aHAIM3UPOBATh U IPE0Opa30oBbIBAThH MPOOIEMHO-
MIPOTUBOPEYUBBIE CUTYALINH; - BBIXOIUTH 32 PAMKHU Y4eOHOTO MpPEeMETa U OCYIIECTBISATH IEICHAIIPABICHHbII MOMCK BO3MOKHOCTH IIMPOKOT0 IIEpeHoca
CPEZCTB U CIIOCOOOB JICHCTBUS; - BEICTPaWBaTh HHANBUAYAJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAs OTPAHUYCHUS CO CTOPOHBI APYTHX YYACTHUKOB U
pECYpCHBIE OTHOIIEHUS; - MEHSTh U YI€P>)KUBATh pa3Hble MO3ULIMU B TIO3HABATEIHHOM EATENBHOCTH (OBITh YUEHUKOM U YUHUTEIeM; (OpMYyIUpOBaTh
00pa3zoBaTeNbHBIN 3aIIPOC U BBHIOIHATH KOHCYIHTaTUBHBIC (PYHKIIMU CAMOCTOSITEIIBHO; CTABUTH MPOOJIEMY U pabOTaTh HaJl € pelIeHNueM; YIIPaBIATh
COBMECTHOM MO3HABATEIbHOU NESTEIbHOCTHIO U MOAUYNHATHCS).

Kommynukamuenwie YY/I: Odyuarowuiics cmodicem: - OCYIIECTBIATH A€IOBYI0 KOMMYHHKAIINIO, KaK CO CBEPCTHUKAMM, TaK U CO B3POCIBIMU (KaK BHYTpU
o0pa30BaTenbHOM OpraHu3aluu, TaKk 1 3a €€ MpeJielaMu); - IPU OCYILIECTBICHUH IPYIIOBON paboThl OBITH KaK PyKOBOJUTENEM, TaK U YICHOM MPOEKTHOM
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEPATOPOM UACH, KPUTUKOM, UCTIOIHUTEINIEM, IIPE3CHTYIOIUM H T.J.); - Pa3BEPHYTO, JIOTHYHO U TOYHO U3J1araTh CBOIO TOUKY
3peHusi C UCTIOIb30BAHHE aJIeKBAaTHBIX (YCTHBIX M MHUCbMEHHBIX) SI3bIKOBBIX CPE/CTB; - PACTIO3HABATh KOH(MIMKTHBIE CUTYalluH U TPEJOTBpPAIaTh KOH(INKTHI
710 MX aKTUBHOH (ha3bl; - COTIACOBBIBATH MMO3UIIUH WIEHOB KOMaH/IbI B IIpo1iecce paboThl Hall OOIIMM MPOTYKTOM/PELICHUEM; - TPEACTABIATH MyOIMYHO




pe3yabTaThl MHAMBHUIYATbHON U TPYIIIIOBOM IEATENILHOCTH, KaK IepeJl 3HaKOMOM, Tak M Mepe] He3HAKOMOW ayJIUTOpUeH; - Toa0UpaTh NapTHEPOB I JeI0BOM
KOMMYHUKAIMH, UCXO/ U3 COOOPAKEHUH Pe3yNbTaTUBHOCTH B3aUMOJEHCTBYS, @ HE JTMYHBIX CUMIATUI; - BOCIIPUHUMATh KPUTUYECKHE 3aMeUaHMsl Kak pecypc
COOCTBEHHOTO PAa3BUTHSL; - TOUHO U €MKO (hOPMYIHPOBATh KaK KPUTHUECKHUE, TaK M 0J00pUTETIbHBIC 3aMEUaHUs B aJIpec APYTuX JI0IeH B paMKax JeI0OBOH U
00pa3oBaTeNbHON KOMMYHHKAIMU, U30€rast IPU 9TOM JIMYHOCTHBIX OLIEHOYHBIX CYXKIECHUI.

IlpenMeTHBIE PE3YabTATHI:

Buvinycknux Ha bazosom VYPDO6HE Hay4umicA.

e JIEMOHCTPHPOBATh Ha MPUMEPax poJib U MECTO (PU3UKU B (HOPMHUPOBAHUN COBPEMEHHON HAY4YHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTUH, B IIPAKTUYECKOMN AEATEIBHOCTH JIOJEH;

e JIEMOHCTPHPOBATh Ha MPUMEPaX B3aUMOCBS3b MEXIY (PU3HKON U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;
e YCTaHaBJIMBATh B3aUMOCBS3b €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPUMEHATh OCHOBHBIE (PU3NYECKHE MOEIH JUIsl UX OMHUCAHUS U O0BSICHEHUS;

e HCIOJB30BaTh HH(POpPMALHIO GUZNYECKOTO COACPIKAHUS IIPU PELICHUH YUeOHBIX, MPAKTUYECKUX, TPOEKTHBIX U HUCCIEA0BATEIbCKUX 3a4a4, HHTETPUPYs
WH(OPMALIHIO U3 PA3TUYHBIX HCTOYHUKOB U KPUTUUYECKHU €€ OICHUBAS;

e pa3NnYaTh U YMETh UCIOIb30BATH B y4EOHO-HCCIEI0BATENBCKON AEATEIBHOCTH METO/IbI HAYYHOI'O IIO3HaHUs (HAOJI0IeHNe, ONMCaHue, U3MEPEHHeE,
HKCIEPUMEHT, BBIIBH)KEHUE TUIIOTE3bI, MOJACITUPOBAHUE U JIP.) U (HOPMBI HAYYHOTO IMO3HAHUS ((haKThl, 3aKOHBI, TCOPHH ), IEMOHCTPUPYS HA IPUMEPAX
UX POJIb U MECTO B HAYYHOM IIO3HAHUU;

e TMPOBOJUTH NPSAMBIE U KOCBEHHbIE H3MEHEHUS (PU3NUECKUX BEJIMYHH, BEIOMPAst U3MEpUTEIbHBIE TIPUOOPHI C YHETOM HEOOXOUMOM TOUHOCTH
M3MEPEHUH, INIAHUPOBATH XOJ1 U3BMEPEHUM, MTOTy4YaTh 3HAUYEHNUE U3MEPSIEMOM BEJIMUMHBI U OLIEHUBATh OTHOCUTEIBHYIO TOTPEITHOCTD 10 33/IaHHBIM

bopmynam;

e TMPOBOJUTH UCCIEAOBAHUS 3aBUCIMOCTEN MKy (PU3NUIECKIMH BETMYMHAMHU: IPOBOJUTH H3MEPEHUS U ONPEACISATh HA OCHOBE MCCIICIOBAHUS 3HAUCHHE
MapaMeTpoB, XapaKTePU3YIOMINX JAaHHYIO 3aBUCUMOCTh MEX/y BETUUMHAMU, U JI€JIaTh BHIBOJ C YUYETOM MOTPEIIHOCTH U3MEPEHUI;

e  HCHOJB30BATH AJIS ONMUCAHUA XapaKTepa NPOTeKaHHs (PU3NUECKUX MPOLECCOB (PU3MUECKUE BETMUUHBI M IEMOHCTPUPOBATh B3aUMOCBSI3b MEKAY HUMH;
e HCHOJB30BATH JJISl ONMUCAHUS XapaKTepa MPOTeKaHHs! (PU3NMUECKUX MPOLEecCoB (PU3MUECKUE 3aKOHBI C YI€TOM I'PAaHHI] UX TPUMEHUTIPUMEHUMOCTH;

° peiaTh KA4YCCTBCHHBIC 3aa41N (B TOM YHUCJIC U MCKIIPCAMETHOTO xapaKTepa): HCIIOJIB3YA MOJCIIN, (bH?)H‘ICCKI/Ie BCJIMYHHBI U 3aKOHBI, BEICTpAUBATDH
JIOTUYECKH BEPHYIO IETIOYKY OOBSICHEHHS (JI0Ka3aTeNhCTBA) MPEJIOKEHHOTO B 3a7a4e mporiecca (SBICHHS);

e pemiaTh pacueTHBIC 3aJIa4M C SBHO 3aJaHHON (PM3MUECKON MOJIENIbIO: Ha OCHOBE aHAIM3a YCIOBUS 33/1a4H BBIICIATh (PU3UYECKYIO MOJIEh, HAXOIUTh
¢bu3nyeckre BeIMUMHBI U 3aKOHBI, HEOOXOIMMBbIE U JOCTATOYHBIE IS €€ PEeLICHHs, IPOBOUTh PACUEThl U MPOBEPATH MOTyYEHHBIH Pe3yabTaT;

e  YYMTHIBATh I'PaHUIIbI IPUMEHEHHUS N3YUYEHHBIX (PU3NUECKUX MOJIENeH MPH pelieHnr (PU3MUECKUX U MEeKIIPEIMETHBIX 3aa4;

e HCHOJB30BATh UHPOPMALHUIO U IPUMEHSAThH 3HAHUS O IPUHIUIAX PaOOTHI 1 OCHOBHBIX XapaKTEPUCTHUKAX M3YUYECHHBIX MAIIWH, TPHOOPOB U APYTHX
TEXHUYECKUX YCTPOMCTB JJIs peIIeHUs IPAKTHUECKUX, y4eOHO-UCCIIeI0BaTEIbCKUX U MPOEKTHBIX 3a/1a4;



- UCTIOJIH30BATh 3HAHMS 0 (PU3HUECKUX 00BEKTAaX M MpoIleccax B MOBCEIHEBHOM KU3HU JUIs obecnieueHus 0€301MacHOCTH NP 0OpalleH!H ¢ IpudopaMu 1
TEXHUYECKMMHU yCTPOICTBaMU, ISl COXPAHEHUs 310pPOBbs U COOJIIOJICHHSI HOPM SKOJIOTMYECKOT0 IIOBEACHNUS B OKpYXKatOIleH cpesie, sl IPUHSTUS PeLIeHu B
IIOBCEIHEBHOU KU3HHU.

Mexanunyeckue iBJICHUSA

e pacro3HaBaTh MEXaHUYECKHUE SIBICHUS H OOBSICHITH HA OCHOBE MMEIOLIMXCS 3HAHUI OCHOBHBIE CBOMCTBA WIIM YCIIOBHUS TIPOTEKAHUS 3TUX SBICHHA:
paBHOMEpPHOE U HEPABHOMEPHOE JIBIKEHUE, PABHOMEPHOE M PAaBHOYCKOPEHHOE MPSIMOIMHEHHOE IBIYKEHUE, OTHOCUTETHHOCTh MEXaHUIECKOTO
JBYDKEHUS, CBOOOIHOE TaJICHUE TEJI, PABHOMEPHOE JIBUKCHHE TI0 OKPY>KHOCTH, HHEPIIUS, B3aUMOACHCTBHIE TEJI, PEaKTUBHOE JIBIKCHHE, TIepeiava
AAaBJICHUSA TBCPABIMU TCIIAMU, KUAKOCTAMU U Ia3aMu, aTMOC(l)epHOC AaBJICHUC, IJIaBaHUC TCJI, pPaABHOBCCUC TBCPABLIX TCJI, HUMCIOIIUX 3aKPCIUICHHYIO OChb
BpaleHus1, KojaebareabHoe IBHKEHUE, PE30HAHC, BOJTHOBOE JIBIIKCHHE (3BYK);

e  ONHCHIBATH U3YUYCHHBIC CBOMCTBA TNl U MEXAaHUYECKHE SBJICHUS, UCTIONB3YS (PU3NUECKUE BETUUYMUHBL: MyTh, IEPEMELICHNE, CKOPOCTh, YCKOPEHUE,
nepuoj oopaleHus], Macca Tefa, INIOTHOCTh BEIleCTBa, CHiia (CHuiia TSDKECTH, CHIIa YIIPYTroCTH, CHIIa TPEHHUS ), 1aBlIeHUE, UMITYJIbC Tella, KNHEeTHYecKast
SHEPrus, MOTEHINANIbHAS YHEPTHs, MeXaHH4eckas paboTa, MexaHndeckast MOITHOCTh, KITJI mpu coBepiieHnn paboThI C UCIIOJIb30BAHUEM MTPOCTOTO
MeXaHHW3Ma, CUjia TPEHUS, aMIUTUTY/a, IEPUO]] U YacToTa KoeOaHuH, IJIMHA BOJIHBI M CKOPOCTD €€ paclpOCTPAHEHUS; IPU OMUCAHUH NMPABUIHHO
TPaKTOBATh (PU3UIECKUI CMBICI UCTIONB3YEMBIX BEIMUWH, MX 0003HAYCHUS U CAMHULIBI H3MEPEHUSI, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE TAHHYIO
(bu3NYeCKyI0 BEIUYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIATH 3HaU€HUE (PU3NYECKON BETUUHUHBI;

e  AHAJINM3MPOBAThH CBOMCTBA TEJI, MEXaHUUECKHUE SBJICHUS U MPOLIECCHI, UCIIOJIb3Ys (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHUs SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, IPUHLUII CYIIEPIO3ULIMM CUII (HaXOoxAeHue paBHoaeicTByromel cuibl), I, I u III 3akonbl HproTOHA, 3aK0OH COXpaHEHUsI UMITYJIbCa, 3aKOH
I'yka, 3axoH Ilackans, 3aKkoH Apxumesa; Ipu 3TOM Pa3In4aTh CIOBECHYIO (POPMYJINPOBKY 3aKOHA 1 €M0 MaTEMaTHYECKOE BbIPAXKECHUE;

e pa3nuYyaTh OCHOBHBIC MPU3HAKH MU3YUYEHHBIX (PU3MUECKUX MOJENICH: MaTepruaibHas TOUKA, HHEPLUUAIbHAS CUCTEMa OTCUETA,;

e pemlaTth 3aJa4u, UCIOJIB3Ysl (PU3MUECKUE 3aKOHBI (3aKOH COXPAHEHUS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMM cynepro3uun cui, I, 1T u 111
3akoHbl HpI0TOHA, 3aKOH COXpaHEeHUs UMITYJIbca, 3aKoH ['yka, 3axkoH [lackans, 3akoH Apxumena) U popMyJibl, CBA3bIBAIOIINE (PU3NUYECKHE BEINYUHBI
(yTh, CKOPOCTb, YCKOPEHHUE, Macca Teja, INIOTHOCTh BEIIECTBA, CUJIA, 1aBJIEHUE, UMITYJIbC TEJla, KUHETUYECKasl SHEPTUs, NOTEHLUaIbHAas SHEPTus,
MexaHu4eckas paborta, MexaHndeckas MoutHocTb, KII/I mpocToro Mmexanusma, cuiia TpeHHsI CKOJIbXKEHUS, KO3()PULIMEHT TpeHus, aMIUIUTY/a, IEPUO U
yacToTa KojebaHuil, JUIMHA BOJIHBI U CKOPOCTh €€ PaclipOCTPaHeHHs): Ha OCHOBE aHAJIM3a YCIOBUSA 33aJ]auy 3alMChIBaTh KPATKOE YCIOBUE, BBIIEIATh
¢bu3nyeckre BEIIMYMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /7S €€ PELICHNUs, IPOBOAUTh PACUEThl U OLIEHUBATH PEATBHOCTD MOJYYEHHOTO 3HAUCHHUS
(bu3MUECKOI BEITNYNHBI.

TenyioBLIe ABJIEHUSA

e pacmo3HaBaTh TEIIOBBIC SIBJICHUS U OOBIACHATH Ha 0a3e NMEIOIIMXCS 3HAHUM OCHOBHbBIE CBOWCTBA WIJIM YCIIOBUS IPOTEKAHUS ATUX SBICHUM: tuddy3us,
M3MEHEeHHe o0beMa Tell MPY HarpeBaHUM (OXJIXKICHUH ), OOJbIIas CKUMAEMOCTh T'a30B, Majasi C)KUMaEeMOCTh KUAKOCTEH U TBEPBIX TEIl; TETIOBOE
paBHOBecHe, UCTIapEeHUe, KOHACH Callus, TUIaBJIeHUe, KPUCTAITN3alus, KATIEHUE, BIIaXKHOCTh BO3/lyXa, pa3jNdHbIe CIIOCOOBI TEIUIoNepe1aun
(TemIonpOBOIHOCTh, KOHBEKIIHS, U3ITyUE€HUE), arperaTHbIE COCTOSIHUS BEILECTBA, MOTJIOIICHUE SHEPTUU ITPU UCTIAPEHUHN KUJKOCTH U BbIICJICHUE €€ TTPU
KOHJICHCAIIUU Tapa, 3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUS OT JaBJICHUS,



OIMHCHIBATH U3yUYEHHBIC CBOMCTBA TEJ U TEIUIOBHIC SIBICHUS, UCTIONB3YS (PU3NYECKUE BEIMUYUHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSIS SHEPTHS,
TEeMIIepaTypa, yJenbHas TeIJI0EMKOCTh BEIIECTBA, y/elIbHasl TEIJI0Ta IUIaBJIeHus, YAellbHas TEIIoTa Mapoodpa3oBanus, yaeiabHas TeMI0Ta CrOpaHus
TOTUTHUBA, KOA(PPUITUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOTO JBUTATENIS; TIPU ONMMMCAHUN MTPABIIIBHO TPAKTOBATh (PU3NICCKUI CMBICI UCTIOBE3YEMBIX
BEJIMYMH, UX 0003HAYEHUSI U €IMHUIIBI U3MEPEHHUSI, HAXOIUTh (POPMYJIbI, CBA3BIBAIOIINE NaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMHU BEIMUYNHAMU,
BBIYUCTIATH 3HAYCHHE (DU3MYECKON BEITMUNHBL,

AHAJIN3UPOBATh CBOICTBa TEJI, TCIIJIOBBIC ABJICHUA U IIPOLUECCCHI, UCITOJB3Yysd OCHOBHBIC ITOJIOKCHHA aTOMHO-MOJICKYJIAPHOTO YUYCHHUA O CTPOCHUU
BCIIICCTBA U 3dKOH COXPAaHCHHA SHCPI'UHU,

pa3iindaTb OCHOBHLIC NPHU3HAKHA U3YYCHHBIX (1)I/I3I/I‘-I€CKI/IX MozAeae CTPOCHUA Ira30B, JKHIKOCTEH U TBCPABIX TCII;
IMPUBOAUTH IPUMEPHI ITPAKTHYCCKOI'0 NCITI0JIb30BaHUA (1)I/IBI/I‘ICCKI/IX 3HAHWUM O TEIIOBBIX SIBJICHUSX

peliaTh 3aa4n, UCIOJIb3Ys 3aKOH COXPAHEHUS SHEPTUH B TEIJIOBBIX Mpolieccax U (GopMyIibl, CBA3bIBAIOLINE PU3NUECKIE BETUYHHBI (KOJTUYECTBO
TEIUIOTHI, TEMIIEPATypa, YAelIbHAas TEIUIOEMKOCTh BEIIECTBA, Y/e/IbHAS TEIUIOTA IIABJICHUS, YAeIbHas TEIIOTa MapooOpa3oBaHus, yAelIbHas TEIUIOTa
CrOpaHUs TOIUIMBA, KOA(PPUIIMEHT MOJIE3HOTO JEHCTBHS TEIJIOBOTIO ABUTATENs): HAa OCHOBE aHAJIM3a YCIIOBUS 33[]a4l 3allMChIBaTh KPaTKOE YCIOBUE,
BBIICTISITH (PU3UUYECKUE BEIMUUHBI, 3aKOHBI U (DOPMYITBI, HEOOXOAMMEBIE JIJISl €€ PEIICHUS, TPOBOJAUTH PACUETHI U OLICHUBATH PEATbHOCTD MOJIYYEHHOTO
3HaYeHUs! GU3NYECKOM BETUUHUHBI.

3J16RTpI/I‘IeCKI/Ie N MAarHMTHBbIC ABJICHHUSA

pacmo3HaBaTh JICKTPOMATHUTHEIC SIBIICHUS U OOBSICHATH HA OCHOBE MMEIOIIUXCSI 3HAHUI OCHOBHBIE CBOMCTBA WIIH YCIIOBUS IPOTEKAHUS ITUX SBJICHHIA:
AIIEKTPHU3ALMS TEJl, B3aUMOICUCTBHE 3aps0B, JEKTPUUECKUA TOK U €T0 IEHCTBHS (TEINIOBOE, XUMUYECKOe, MArHUTHOE), B3AaUMOJICCTBUE MAarHUTOB,
3JIEKTPOMArHUTHASI MHAYKIMS, IEUCTBUE MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM U Ha JABHXKYLIYIOCS 3apsKEHHYIO YaCTHUILY, IEUCTBUE
AIIEKTPUIECKOTO TOJISI Ha 3apSKCHHYIO YaCTHITY, JIEKTPOMArHUTHBIE BOJIHBI, MPSMOJIUHEHHOE paclPOCTPAHEHHE CBETA, OTPAXKCHHE U MPETIOMIICHHE
CBETa, AUCIEPCHsI CBETA.

COCTAaBJIATh CXEMBI JJICKTPUYCCKUX ueneﬁ C IMOCJICAOBATCIIbHBIM M IMapaJlJICIbHBIM COCIMHCHUEM 3JICMCHTOB, pa3jindyas YCIIOBHBIC 0003HaYCHU
9JICMCHTOB JJICKTPUUYCCKUX Lernei (HCTO‘IHHK TOKa, KJIF04Y, pE3UuCTOp, pCOCTAT, JIaMIIO4YKa, aMIICPpMCTP, BOJIBTMGTp).

HCIOJIb30BAThb OINTUYCCKUC CXCMBI JJI TIOCTPOCHUA H306pa)KeHHﬁ B IIJIOCKOM 3€pKaJic u co61/1pa101uel>'1 JIMH3C.

OIHCHIBATh U3yYEHHBIE CBOICTBA TEJ U JIEKTPOMArHUTHBIC SIBICHUS, UCTIONb3Ys (PU3NYECKUE BEIMYMHBL: AIEKTPUIECKUH 3apsil, CHia TOKa,
ANEKTPUYECKOE HAIIPSHKEHUE, IIEKTPUIECKOE COMMPOTUBIICHUE, YACTHFHOE COMPOTURIICHNE BEIIECTBA, Pab0Ta AIEKTPUUECKOTO OIS, MOITHOCTh TOKA,
(OKyCHOE pacCTOSIHUE U ONTUYECKask CUJIA JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJIHBI M YaCTOTA CBETA; PU OMKUCAHUU BEPHO
TPaKTOBATh (PU3UIECKUI CMBICT UCTIONB3YEMBIX BEIMUUH, X 0003HAUYCHUS U €IUHUIIBI U3MEPEHUS; HAXOAUTh (DOPMYITBI, CBSI3BIBAIONINE TAHHYIO
(bu3NYECKyIO BEIMUUHY C APYTUMHU BEIUYUHAMHU.

aHAJIM3UPOBATh CBOMCTBA TeJl, 3JIEKTPOMAarHUTHBIE SIBIEHUS U IIPOLECCHI, UCIO0Ib3Ys (U3NYECKHE 3aKOHBI: 3aKOH COXPAHEHUS JIEKTPUUECKOT0 3apsa,
3akoH OMa aJ1s yyacTka 1en, 3akoH /[xoynsa-JIeHna, 3akoH npsIMOJIMHENHOTO paclipOCTPAHEHUS CBETA, 3aKOH OTPAKEHUS CBETA, 3aKOH IPEIOMIICHUS
CBETa; IIPU ATOM pa3InyaTh CIOBECHYIO ()OPMYIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOEe BbIPAKEHHE.



MNPUBOAUTH IMPUMCPBI ITPAKTHYCCKOI'0 UCII0JIb30BAHUA (bnmqecxnx 3HAHUM O SJICKTPOMArHUTHBIX SABJICHUAX

peliaTth 3a1a4n, UCIOb3Ys pu3nYecKre 3aKoHbI (3akoH OMa J1s yyacTka 1en#, 3akoH Jxoynsa-JIeHna, 3akoH NpSMOIMHEHHOTO pacpOCTpaHeHuUs
CBETa, 3aKOH OTPAKEHUS CBETA, 3aKOH MPEJIOMIICHUS CBETa) U (POPMYJIbI, CBSI3bIBAIONINE (DU3UYECKHIE BETMYMHBI (CHIIa TOKA, YIIEKTPUYECKOE
HaIpspKEeHUeE, SJIEKTPUYECKOe COMTPOTUBIIEHHE, YIETIbHOE COMPOTHUBIICHNE BEIIECTBA, pa00Ta ANEKTPUUYECKOTO MOJIsI, MOIIIHOCTh TOKa, (POKYyCHOE
paccTosiHue M ONTUYECKasi CUJIa JIMH3bI, CKOPOCThH AJEKTPOMArHUTHBIX BOJIH, IJTMHA BOJHBI M 9aCTOTA CBETA, POPMYIIBI pacueTa dJEeKTPUIECKOTO
COIIPOTHUBIICHUS IPUITOCIIE0BATEILHOMUIIAPAIIIICIIBHOM COSIMHEHUH ITPOBOJHMKOB): HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4M 3alHChIBaTh KPaTKOe
YCIIOBHE, BBIJCTATH (PHU3UUECKUE BETMUMNHBL, 3aKOHBI M (HOPMYJIbl, HEOOXOIUMBIE [T €€ PEIIeHUs, TPOBOIUTH PAaCUeThl M OI[CHUBAThH PEATbHOCTD
MOJIYYEHHOT0 3HAaUeHUS (PU3HUUECKON BEIIUYUHBIL.

KBanroBbie siBJIeHUA

pacrno3HaBaTb KBAHTOBLIC SABJICHUSA U 0OBSICHATH HA OCHOBE UMCIOIINXCs 3HaHHUI OCHOBHBIEC CBOMCTBA HMIIU YCJI0BUSA NPOTCKAHUA 3TUX SIBIICHMIA:
C€CTCCTBCHHAA U HCKYCCTBCHHAA PAaAMOAaKTUBHOCTb, O-, B- H Y-U3JTy4YCHHS, BOSHUKHOBCHUC JIMHEMYATOrO CIICKTpPa U3JIYYCHHUA aTOMa,

OIHCHIBATh U3yUYEHHbIE KBAHTOBBIE SBJICHUS, UCTIOIb3Ys (PU3NYECKUE BEIMYUHBL: MaCCOBOE YHCIIO, 3apSAI0BOE YHUCIIO, IEPUOJ MOTypacaga, SHEprus
(OTOHOB; TIPY OMMHMCAHUY MPABUIBLHO TPAKTOBATH (PH3UUECKHI CMBICI UCTIONB3YEMBIX BEIMYUH, X 0003HAYCHUS U €AMHULIBI U3MEPEHUST; HAXOUTh
(bopMyIIbl, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BETUUYUHY C IPYTMMH BETUYMHAMHU, BEIUUCIATH 3HaUeHUE (PU3UUYECKOI BEIMYMHBL;

aHAJM3UPOBATh KBAHTOBBIC SIBIICHUS, UCTIOIB3Ys (PU3NYECKHE 3aKOHBI U ITOCTYJIATHI: 3aKOH COXPAHEHUS SHEPTHH, 3aKOH COXPAHEHUS 3JICKTPUIECKOTO
3apsizia, 3aKOH COXPaHEHHsI MaCCOBOTO YKCIIa, 3aKOHOMEPHOCTH M3JIy4YEHUs U MOTJIOIEHUS CBETa aTOMOM, IIPH 3TOM PA3JINYaTh CIIOBECHYIO
(bopMyITMPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BHIPAKCHUE;

pa3iindaTb OCHOBHBIC IPHU3HAKU HHaHeTapHOﬁ MOJCIHN aTOMa, HyKHOHHOﬁ MOZACIIN aTOMHOTIO sapa,

MPUBOJIUTH MPUMEPHI IPOSBICHUS B IPUPOJIE U MIPAKTUUECKOTO UCIIOJIb30BAHUS PAIMOAKTUBHOCTH, SIACPHBIX U TEPMOSIIEPHBIX PEAKIIHM,
CHEKTPAJIbHOTO aHAIM3a.

DJIeMeHTBI ACTPOHOMMH

YKa3bIBaTh Ha3BaAHUA IIJIAHET ComHaeyHOM CHUCTCMBI; pa3indaTb OCHOBHBLIC ITPU3HAKH CYTOYHOI'O BpallilCHUS 3BE€3AHOI'O He6a, JABHKCHU .HYHI)I, COJ'IHI_[a n
IJIaHET OTHOCHUTCIILHO 3BC3 1,

[TIOHUMATh Pa3INyusl MEXAY TeIMOLEHTPUYECKON U T€OLEHTPUYECKON CUCTEMaMU MUDa;

Buvinycknux na bazosom VYPDOBHE nojiy4unl 603MOMHCHOCIb HAYYUMBbCA.

NOHUMAMb U 00BACHAMb YEeNOCMHOCIb U3UYECKOU MeopulU, pasiuyams SpaHuYbl ee NPUMEHUMOCMU U MeCmo 8 psoy Opyeux (usuyecKux meopuii;

81a0emb npuemamu nocmpoeHusl meopemu4ecKux 00Ka3am€]lbcm@, a makKoice npocHO3UPOBAHUA ocobennocmeil npomeKkaHus d)us'ulteacux seneHull u
npoyeccos Ha OCHO6€ NOJIY4YEeHHblX meopemu4ecKux 66160008 U ()OKCZS‘(ZmeJZbCWl@,'

xapakmepuzoeanio CUCMEMHYIO C643b Meofcdy OCHO6B0NOIA2AI0WUMU HAYUYHBIMU NOHAMUAMU. NPOCMPAHCME0, 6PEMA, MAMepPUsl (6@114601’)160, nozze),
Oeuofcenue, Cuja, dHepcus,



B8bI0BUSAMDb 2UNOME3bl HA OCHOBE 3HAHUS OCHOBonoazarnuux dnwuttec:cux 3aKOHOM€pH0€m€IZ U 3AKOHOB,
CaAMOCMOAmMENbHO NIAAHUPO6ANb U npoeodumz; qbuauuecxue IKCnepumenniol,

Xapaxmepuzosams 2100a1bHbLE NPOOIEMbL, CIMOAWUE NEPed YeNOBEUECMBOM. IHEPLEMUUECKUe, CbIPbesble, IKOI02UHeCKUe, — U POlb UIUKU 6 peuleHul
IMUX npodIeM;

peutams npaKkmuKo-opueHmupoearnHble Ka4eCmeEerHble U pacdemmnvle qbus'uqecmte 3a0ayqu ¢ 6bl50p0ﬂ/l @LIS’MUQCKOIZ MO()eﬂu, UCNONb3YA HECKOJIbKO
qbus’uttecxux 3dKOHO6 Uiu d)OpMyJZ, C6A3bl6AIUWUX U36ECHTTIHbIE dm3ut¢ecz<ue 6€EJ/IUYUHblL, 6 KOHMEKcme MeofcnpedMemelx 06}1361:2,'

00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCTMUKY U3YUEHHBIX MAWUH, NPUOOPOS U MEeXHUUECKUX YCMPOUCme;

- 00BACHAMb YCI08USL NPUMEHEHUS (PUUYECKUX MOOeell NpU pelueHUU QU3UYeCcKUx 3a0ay, Haxo0ums ad0eK8amuyo npeoilodAHCeHHOU 3a0ade hu3uiecKyro
Mooenb, paspeulams npodemy, KaK Ha OCHO8e UMEIOWUXCA 3HAHUL, MAK U NPU HOMOWU MeMOO08 OYEHKU.

MexannuecKkne ABJCHUA

UCNOIL3068aMb 3HAHUS 0 MEXAHUYECKUX S8NeHUAX 8 NOBCEOHEBHOU JHCU3HU O] 0becneyeHus 0e30nacHoCmu npu 0opaweHuu ¢ npubopamu u
MEXHUYECKUMU YCMPOUCMBAMU, OJi COXPAHEHUS 300P08bs U COONI00EHU HOPM IKOIO2UUECKO20 NOBEOEHUS 8 OKpYcaloujeli cpeoe; npugooums
npumepvl NPAKMU4ecKo20 UCNONb308AHUSL PUIUYECKUX ZHAHUL O MEXAHUYECKUX SGNIeHUX U PU3UUeCKUX 3aKOHAX; NPUMEPbl UCNOIb308AHUS
60300HOBIAEMBIX UCMOYHUKOB dHEP2UU, IKOJLO2UYECKUX NOCIeOCBUL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

Pasiudamy SpaHuybl RPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ce0Ouull Xapakmep ByHOAMEHMATbHbIX 3AKOHO8 (3AKOH COXPAHEHUs
MEXAHUYECKOU IHePeUU, 3aKOH COXPAHEHUSI UMNYTIbCA, 3AKOH 8CEMUPHO20 MALOMEHUSL) U OSPAHUYEHHOCHTb UCNOIb308AHUSL YACMHBIX 3AKOHO8 (3AKOH
T'yka, Apxumeoa u op.);

HAaxoo0ums adeKk8amuyro npeodiloAHCeHHOU 3a0auie Pu3uieckyio Mooens, paspeuams npodiemy KaKk Ha 0CHO8e UMeIOWUXCs 3HAHULL N0 MeXaHUuKe C
UCNONb308AHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooo8 OYeHKU.

TenaoBble ABJIEeHUA

UCNONIBL3068aMb 3HAHUS O MENJIOBbIX ABNEHUAX 8 NOBCEOHEeBHO HCU3HU 01 0becneyeHUs 0e30NacCHOCmuU npU 0opaweHuu ¢ NPUOOpaMU U MEeXHUYECKUMU
yempoucmeamu, 018 COXPaHeHUst 300P08bs U COOI00EHUL HOPM IKOIO02UYECKO20 NOBEOEHUs 8 OKpYIcaloueli cpeoe; Npugooums npumepbl
9KOJI02UYECKUX NOCTIe0CmBULl pabombl 0sucamenell 6HYMpeHHe20 C2OPAanUsl, MeniosslX U 2UOPOINeKMPOCMAHYUL,

PA3IUYams 2panuybl NPUMEHUMOCMU QUUYECKUX 3aKOHO8, NOHUMAMb 8ceobwull xapakmep yHOAMEeHMANbHLIX QU3UYEeCKUX 3aKOHO8 (3aKOH
COXpaHeHus IHep2UU 8 MENI0BbIX NPOYECCax) U 02PaAHUYEHHOCMb UCTOIb308AHUS YACTIHBIX 3AKOHOB,

Haxooums a0eKk8amuyro npeodioAHCeHHOU 3a0aue Pu3uieckyio Mooeis, paspeuams npodiemy KaK Ha OCHO8e UMeIOWUXCS 3HAHULL O MEeNI08bIX A6IEeHUAX
C UCNONL30BANHUEM MAMEMAMUYECKO20 annapama, max u npu NOMowu Memooo8 OYeHKU.

3J16RTpI/I‘IeCKI/Ie N MAarHUMTHBbIC ABJICHHUSA



*  UCNONBL308aMb 3HAHUS 00 INEKMPOMASHUMHBIX AGLEHUAX 8 NOBCEOHEBHOU HCUZHU O/ 0becneyeHus: 6e30NAcCHOCMU Npu 0opaujeHuy ¢ npubopamu u
MexHU4ecKUMU yCmpoucmeamu, 01 COXpaneHus 300p08usl U cOONI0OEHUS HOPM IKOIO2UYECKO20 NOBEOEHUsl 8 OKpYcaroujeli cpeoe;, npugoounmbs
npumepsl GIUAHUS INEKMPOMASHUMHBIX USTYYEHUU HA JCUBbIE OP2AHUSMDYL,

® paziuvamsv cpanHuybl npUMeHumocmu @LIS’MUQCKMX 3dKOHO6, NOHUMANb 606051/[41/!1/7 xapakmep d)yH()dM@Hmaﬂbelx 3dKOHOB (S’LZKOH COXPAHEHUA
ANNeKmpu4ecKkoco 3apﬂda) U OCPpAHUHYEHHOCMb UCNOTb306AHUA HACMHbIX 3AKOHOB (3aKOH Oma 0ns ywacmka yenu, 3aKOH ﬂDfCOyJZ}Z-ﬂeHI/}a u dp),

®  UCNONb306AMb NPpUEMbL NOCMPOEHUS d)us'ultecmtx MOOEJZEIZ, noucka u d)OpMy]ZLlpO@KI/l 00KaA3amenbCcme GbIOGMHymle cunomes u meopemuvecKux
686180008 HA OCHOBE IMAUpudeCcKu yCmaHo6J1€HHbLX d)aKWIO&'

e HAXOO0UMb A0EK8AMHYIO NPEOTIONCEHHOU 3a0aye hu3UYecKyro Mooelb, paspeulams npooiemy KaK Ha OCHO8e UMEOWUXCSL 3HAHUL 00
INIEKMPOMACHUMHBIX SGLEHUSX C UCHONIb30BAHUEM MAMEMAMUYECKO20 Annapama, max u npu oMoy Memooo8 OYeHKU.

KBanroBbie siBJIeHUA

*  UCNONB308aMb NONYYEHHble 3HAHUS 8 NOBCEOHEBHOU HCUSHU NPU 0OpaAeHUU ¢ NPUOOPAMU U MEXHUYECKUMU YCIMPOUCMEAMU (CHeMYUK UOHUSUPYIOUUX
yacmuy, 003umemp), Olisi COXPaHeHUsi 300P08bsl U COONIO0EHUS HOPM IKOO2ULECKO20 NOBEOEHUs 8 OKpPYIcarowell cpeoe;

®  COOMHOCUNIb IHEP2UIO CEA3U ANMOMHbLX ;Z()ep C aed)eKWlOM macenl,

° npu@odumb npumepsl 6J1USAHUA paduoaxmu@nblx Ll3]lyll€HM1:2 Ha Jicuesvle OpeaHu3msl, NOHUMAmMb NPUHYUN Oeticmsus 003uMempa u pasiuvams yciloeus
€20 UCNOb306AHUA,

®  JNIOHUMAaNlb 3KoJjocuvdecKkue I’lp06ﬂ€/l/lbl, B6O3HUKarouiue npu uCnolb306aHUU AnomMHbLX 9JZ€KWIPOCWICZHI4MIZ, u nymu peuterust smux I’lp05.71€./l/l, nepcnekmuesl
UCNONIb306AHUA YyNpaeIAemMoco mepMOﬂdepﬁozo CuHmesa.

JJIeMeHTbI ACTPOHOMMH

e YKA3b616aMb 00WUE CEOUCMBA U OMIUYUSL NIAAHENM 3eMHOU 2PYNNbL U NIaHem-2ueanmos; maavix mei ConHeuHol cucmemol u 60IbWUX NIAHEm,
NOb3068AMbCSL KAPMOU 36€30H020 Heba npu HaAbOI0OeHUsX 36e30H020 Heba,

e pasnuuamv OCHOBHblE XAPAKMEPUCMUKU 36€30 (pasmep, yeem, memnepamypa) COOmHoCUms ygem 36e30bl C ee memMnepamypou,
e pasauuamo 2unomesvl o0 npoucxodicoenuu ConHeuHoU cucmemol.

COJAEPKAHUWE YYEBHOT'O IPEJIMETA «®PU3UKA»

Beenenue. ®u3uka u pusnyecKue MeToAbl H3yYEeHHUS NPUPOALI

®duszuka — pyHaaMeHTaabHas Hayka o mpupoje. MeToibl Hay4HOTo UcclieJoBaHus (PU3NUEeCKHX sBIeHUI. MoaenupoBanue GU3NYecKuX SBJICHUHN U MPOILIECCOB.
Ou3ndecKuil 3aKOH — TPAHUIIBI TPUMEHUMOCTH. PU3NYECKUE TEOPUH U IPUHIIUII COOTBETCTBUS. Poib 11 MecTo Gu3uku B GOPMUPOBAHUH COBPEMEHHOMN
HAY4YHOUN KapTHUHBI MUPA, B TPAKTUYECKOU NIESITEIbHOCTH JtoJIe. Dusuxa u Kyﬂbmypal .

Mexanuyeckue siBJICHUSA



['panu1Ibl TPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. BakHelllline KHHEMaTHYECKHE XapaKTEPUCTUKU — MEPEMEILIEHHEe, CKOPOCTh, yCKOpeHue. OCHOBHBIE
MOJIETU Te U ABWKEeHUI. B3aumoserictBue Tein. 3akonbl BcemupHoro tsarorenus, ['yka, cyxoro tpenus. MHepimanbHas cucteMa oTcuera. 3aKOHbl MEXAHUKH
Herotona. IMmynbc MaTepuanbHOM TOUKK U cUCTeMbl. Vi3MeHeHne U cOXpaHEeHUe UMITYIbca. Mcnonb3o6anue 3aKOH08 MEXAHUKU 01 00bACHEHUS OBUNCEHUS
HebecHbIX mell U 018 pa3eumusl KOCMUYecKux ucciedosanuti. Mexanmdeckast SHEprusi CUCTEMBbI Tell. 3aKOH COXPaHEeHUs MeXaHU4ecKoi sHepruu. Pabora cuisbl.

Pasnosecue mamepuanvnoii mouku u meepoo2o mena. Yciosus pagrnosecus. Momenm cunvl. Pasnosecue scuokocmu u 2aza. [eudicenue dcuokocmeti u 2azoe.
OCHOBBI MOJIEKYJISIPHO-KHHETHYECKO TeOPUH

MonexynsapHo-kuaernudeckast reopusi (MKT) cTpoeHus BemecTBa 1 €€ SKCIIepUMEHTAIbHBIC JOKA3aTeIbcTBA. AOCOIIOTHAS TEMIIepaTypa Kak Mepa cpeHein
KHUHETUYECKOU OHCPIHUU TCIUIOBOT'O ABUKCHUSA YaCTUL] BCUICCTBA. MOI[CJIB nacajJbHOIo ra3sa. I[aBJIeHI/Ie rasa. YPaBHGHI/Ie COCTOsSAHHUA NJCAaJIbHOI'O I'a3a.
VYpasuenue MenneneeBa—Kiamnelipona. ArperatHple COCTOSIHHS BEIIECTBA. Moodenb cmpoerust H#CUoOKocmell.

OCHOBBI TEPMOAMHAMUKH

Buytpennss sHeprus. Pabota u Teronepeaaya kak crocoObl U3MEHEHUs! BHyTpeHHel sHepruu. IlepBoiii 3akoH TepMoanHaMuKH. HeoOpaTuMOCTh TEIIOBBIX
nporieccoB. [IpuHIMIIBI ACHCTBUS TEIJIOBBIX MaIINH (MTapoBas TypOWHA, IBUTATEh BHYTPEHHETO CTOpaHMs, peakTUBHBIN apurarens). KIT/[ TeroBoi
MaIIUHBbI.

OCHOBBI 3/1eKTPOAUHAMHUKH

Onexrpuueckoe noie. 3akoH Kynona. HanpsokeHHOCTD M IOTEHIMAI JIEKTPOCTATUYECKOTO 1oJIs. [IpoBOJHUKN, TIOTYITPOBOJHUKHN U TUIIECKTPUKH.
Kongnencarop. [TocTosiHHBIN 2nekTpruyeckuil TOK. ICTOUHMKHN AJIEKTPUYECKOrO TOKA. DJIEKTpUYeCKas 1eNb U €€ cocTaBHble yacTH. HanpasiieHue u nefictBus
ayieKTprueckoro Toka. KonedarenbHblid KOHTYp. DJI€KTPOMarHuTHbIE BOJIHBL. [lMana3oHbl 3JIEKTPOMAarHUTHBIX U3JIy4YEeHUH U UX MPAKTUYECKOE TPUMEHEHHE.

DNeKTpOMarHuTHBIC KoJIeOaHus. DIEKTPOABMKYIIAs cuiia. 3akoH Oma JJIs TTOJTHOW 1eNd. DJIEKTPUIECKHN TOK B TIPOBOJHUKAX, DJICKTPOIUTAX,
MOJTYIIPOBOJIHUKAX, T'a3ax U Bakyyme. Ceepxnposooumocmo.

OCHOBBI JIEKTPOAUHAMUKH (MPOAOJIZKEHHE).

Nuaykiusa MarHuTHOTO 1oJis. [{elicTBue MarHUTHOTO TOJISt HAa MTPOBOJHUK C TOKOM U JIBHOXKYIIYIOCS 3apsbKeHHYI0 yactuily. Cuna Amnepa u cuna Jlopeniia.
MarnutHble cBolicTBa BemiecTBa. I10Tok BEKTOpa MArHUTHON MHAYKLIHHU. SIBIEHUE 3JIEKTPOMAarHUTHON MHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKLIUH.
DJieKTpoMarHuTHoe noJje. [lepeMennslil Tok. fABiaeHne caMOMHAYKIUH. MHIYKTUBHOCTD. JHeEpaus 31eKmpoMAacHUMHO20 NOJIA.

KoJge0anus v BOJHBI

Mexannueckre KoueOaHus ¥ BOJHBL. AMIUIATY/Ia, TIEPUOJI, 4acToTa, (ha3a konebanuii. [IpeBparieHus SHEpruu Npu KoneOaHUsX. BoiHyoicoeHHble Kolebanus,
pesonanc. Ilonepednble U MPOI0JIbHBIE BOJIHBI. JHEPTUs BOJIHBL. MHmepghepenyus u ougpaxyus 60iH. 3ByKOBBIE BOJTHBIL.

OnexkrpoMaruutHele Konebanus. KonebaTenbHblit KOHTYp. CBOOOIHBIE 3JIE€KTPOMAarHUTHBIEC KOJIeOaHus. BeIHY)1eHHBIE JIEKTPOMarHUTHbIE

konebanus. Pezonanc. IlepeMennsiii Tok. KoHaeHcaTOp M KaTyIka B IIETH IEpEeMEHHOT0 Toka. [Ipon3BocTBO, Mepenavya u moTpedIeHne dIEKTPUIECKON
SHEPruu. DIIeMEHTapHas Teopus TpaHchopMaropa. IIEKTPOMArHUTHOE MoJie. BUxpeBoe 3nekTpudeckoe moje. DIeKTpOMarHuTHbIe BOJIHBL. CBOMCTBA
ANEKTPOMArHUTHBIX BOJIH. J{Mamna3oHbl 3I€KTPOMArHUTHBIX U3IYyYeHUH U UX MpaKTU4Yeckoe MpuMeHeHue. [IpuHInIbI paAuoCBs3H U TEIEBUICHUS.



Ontuka

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacpocTpaHEeHUE CBETa B OAHOPOIHOM cpefie. 3aKOHbI OTpaKeHUs U mpesioMiieHHs cBeTa. [lojiHOoe BHYTpeHHEe
orpaxkenue. Onrudyeckue npubopsl. BoaHoBsie cBoiicTBa cBeta. Ckopocth cBera. MuTepdepennus ceera. Korepentnocts. Audpaxmus cera. [lonspusanus
ceera. Jlucnepcus ceta. [IpakTuyeckoe mpUMEHEHHE JIEKTPOMArHUTHBIX U3ITYYEHUM.

J1eMeHThbI TECOPUH OTHOCUTECJIBHOCTH

WHBapuaHTHOCTh MOJYJISl CKOPOCTH CBETa B BakyyMe. [IpuHIun oTHocuTenbHOCTH DiHIITEHHA. CBA3b MAacChl U SHEPTUU CBOOOTHON YaCTHIIBI. DHEPTUs
1okosi. CBsI3b Macchl C YHEPTUECH.

KBanToBas ¢pusuka

I'unoresa [Tnanka o kBanTax. @oTorddext. YpaBHenue DitHmrenHa 11t Gpotorddexra. @otonsl. ['nnoresa ge Bpoiiist 0 BOTHOBBIX CBOHCTBAX YaCTHII.
Kopnyckynsipao-BostHOBOM nyanu3m. Coomuoutenue neonpedenennocmu I etizenoepea. Ilnanerapnas monens ctpoenus aroma. Onbitel Pesepdopra.
KBanrtoBsle noctynarsl bopa. Mcnyckanue u norjaonieHue cBera aToMoM. Jlazepsl.

CocraB u cTpoeHHe aTOMHOTO sifipa. Snepublie cunbl. JlepekT Macchl ¥ SHEprus CBA3U aTOMHBIX A1ep. BUAbI paln0aKTUBHBIX MPEBPALICHUN aTOMHBIX sJIep.

3aKoH paJIM0aKTUBHOTO pacnaja. SAnepusle peakuuu. Llennas peakuust 1eneHus saep. ¥ SHEPTUsl CBSI3U HYKJIOHOB B sape. SnepHas sHepreTuka. [lpumenenue
s0epHoll dHepeemuKu. BIusHuE HOHU3UPYIONIEH paaualiiil Ha )KUBbIe OpraHu3Mbl. Jl03a U3ITydeHus1, 3aKOH PaTuOaKTHBHOTO PACIaia M €r0 CTAaTUCTHICCKHIA
XapakTep. DJIeMEHTapHbIC YacTUIlbl. DyHIaMEHTaIbHbBIE B3aUMOICHCTBUS.

Crpoenue Bcenennoit

CoBpeMeHHBIE MPEACTABIICHHUS O MPOUCXOXKAeHNH 1 dBoonnn ConHia u 38e31. CTpoeHne comHedHol cucreMbl. Cucrema «3emitst — JlyHay. O0mue cBeieHus
o CozHile (BUJ B TEJIECKOI, BpallleHHEe, pa3Mepbl, Macca, CBETUMOCTh, TEMIIEpaTypa COJIHIIA U COCTOSTHUE BEIlleCTBA B HEM, XUMUYECKHil cocTaB). MicTounnku
SHEpruu u BHyTpeHHee cTpoerne Comana. Knaccudukanus 38e3. 3Be3/1bl U MCTOYHUKY UX dHeprun. Ousnueckas npupoaa 3se3a. Hama [Manaktuka (cocras,
CTpOeHHe, IBUKEHHE 3Be3/] B | anakTuke U ee BpamieHue). [IporcxoxieHue 1 3BOMIONMS ralakTHK U 3Be3]. [IpencTaBienre o CTpOeHUHU U 3BOJIIOLUT
Bcenennon.



