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®usnka (11 knace)

PaGouas mporpamma no ¢usmke, 11 kgace, cocraBieHa Ha OCHOBE OCHOBHOI 00111e00pa3zoBaTenbHOit mporpammsel MOV surest Ne2 r. Cepro6ceka.( ¢ UCIOb30-
BaHHEM IH(pPOBOro odopyaoBanus «Touka pocra)

[IporpamMma onpezesieT coaepkaHue U CTPYKTYpy yu4eOHOro MaTepHaa, OCIeA0BaTeIbHOCTh €r0 U3yUeHHS, IyTH (POPMHUPOBAHUS CUCTEMBI 3HAHUN, YMEHUH U
CIOCO0OB AEATEIIHOCTH, PA3BUTHSI, BOCIUTAHUS U COLUATN3ANN YIAUXCSL.

IIpeameTnsbie pe3yabTaThl 00yUeHUs PU3HKE B OCHOBHOM IIIKOJIE MIPEICTABIICHBI B COJEPKaHUH Kypca 10 TEMaM.

COJEP/)KAHUE KYPCA
11 xmacc (136 9, 4 9 B HeIEIIO)
DaexrpoauHamuka (19 9)
MaruurtHoe noJe

MarnuTHOe B3auMoaeicTBre. MarHUTHOE IOJIE ANEKTPUUECKOro TOKa. JIMHMY MarHUTHOW HHAYKUUU. J[eficTBHEe MAarHUTHOrO MOJIsl HA IPOBOJHUK ¢ TOKOM. Cuna Amiie-
pa. Pamka ¢ TOKOM B OTHOPOJAHOM MarHUTHOM Iosie. JlelcTBE MAarHUTHOT'O NOJISL Ha ABMXKYLIUECS 3apsbKeHHble yacTulbl. Cuia JlopeHua.
Macc-cniektporpad u nukinoTpoH. [IpocTpaHCTBEHHBIE TPACKTOPUH 3apsHDKEHHBIX YaCTHIl B MATHUTHOM T10JIe. MarHUTHBIC JIOBYIIKH, paAualioHHbIe mosica 3emiun. B3a-
UMOJIEHCTBHE IEKTPUUECKUX TOKOB. MarHUTHBIN MOTOK. DHEPTrHsl MArHUTHOTO MOJISE TOKa. MarHuTHoe moJie B BeuiecTBe. GeppoMarHeTu3M.
IIpenmeTHbIe pe3yJIbTATHI U3YYEHUS JAHHON TEMBI O3BOJIAIOT:
- JaBaThb ONpPCACIICHUA MOHATHIH: MarHUTHOE B3aI/IMOZ[€I\/'ICTBI/IC, JIMHUY MarHUTHOM HHAYKIWHA, OJTHOPOAHOC MAarHMUTHOC I10JIC, coOcTBeHHas WHAYKIHA, [MaMari€TukKu,
rnapamMaroeTmukKku, q)eppOMaFHCTI/IKI/I, OCTaTO4YHas HAMaroHn4€HHOCTb, KpHUBasd HaMalrHUUMBaHUS, (1)I/I3I/I‘IGCKI/IX BCJIMYMH: BEKTOP MarHuTHOM HWHAOYKIUU, MarHuTHBIN II0OTOK,
cwia Amnepa, cuna JlopeHna, ”HIYKTUBHOCTb KOHTYpa, MarHUTHAas IPOHUIIAEMOCTh CPEIBI;
-ONMCHIBaTh (GyHAaMEHTaIbHbIE (U3NUECKUE OTBITHI DpcTeaa u AMiiepa, IOBEJCHUE PAMKH C TOKOM B OJJHOPOIHOM MAarHUTHOM IIOJIE, B3aUMOJICHICTBUE TOKOB;
- OMPEACIIATh HAIIPABJICHUEC BECKTOPaA MarHuTHOM WHAYKIWHAU CUJIBI, HeﬁCTBYIOHIeﬁ Ha OpOBOAHUK C TOKOM B MAarHUTHOMIIOJIC,
-popMynupoBaThs npaBuiIo OypaBUMKa U MPABUIIO JIEBOUPYKHU, IPHHLUIIBI CYTIEPIIO3UIIMYA MATHUTHBIX MOJIEH, 3aKOH
Awmrmepa;
- OOBSICHATD MPUHIIUT JEHCTBUS AIEKTPOU3MEPUTETHLHOTONPHOOPa MATHUTORIIEKTPUIECKOM CHCTEMBI, JJIEKTPOIBUTATENATIOCTOSIHHOTO TOKA, Macc-CIieKTporpada 1 uK-
JIOTPOHA;
- U3y4aTh JBHUKCHHE 3apsDKEHHBIX YaCTHUI] B MArHUTHOMIIOJIE;
-MCCIIEJ0BATh MEXaHU3M 00pa30BaHMs U CTPYKTYPY pPaAMallMOHHBIX OSCOB 3eMJIM, IPOTHO3UPOBATH U aHAIM3UPOBATHUX BIMSHUE HA KU3HEIESATEILHOCTD B 3 MHBIX
YCIIOBHSIX.

JIEKTPOMATrHETH3M
3/1C B IPOBOTHUKE, ABWKYIEMCSI B MATHUTHOM T0JIe. JIeKTpOMardHuTHas HHAyKIus. CriocoObl mony4eHus: HHAyKIMoHHoro Toka. OnbiTel ['enpu. Hcnons3oBanne
AJIEKTPOMArHUTHOW MHYKIWU. [ eHeprupoBaHue IepeMEeHHOTO IeKTPHUYECKOro ToKa. [lepenada aneKTposHepruy Ha paccTOsSHHE.
OPOHTAJIBHAA JIABOPATOPHAS PABOTA
3. M3y4eHue siBICHHS DIIEKTPOMArHUTHON MHITYKIIUH.
IpeameTHbIEe pe3yabTaThl H3YUCHUS JAHHON TEMBI TO3BOJISIOT:
-JlaBaTh ONpPEJICJICHUs] MOHATHIA: JIEKTPOMAarHUTHAsI MHIyKIMS, HHAYKIUOHHBIN TOK, CAMOMHIYKIIMS, TOKH 3aMbIKaHUs M pa3MbIKaHUs, TpaHchopMaTop; PU3NIECKUX Be-
TMYUH: KO3 PHUIKEHT TpaHcHopMaLuu;
- OMKCHIBATH JIEMOHCTPAIIMOHHBIE OMBITHI Dapajest ¢ KaTyIkaMu U IOCTOSTHHBIM MarHUTOM, OTIBITHL [ eHpH, sIBIICHHE 3JIEKTPOMATHUTHON WHITYKIIAH;
- MCIOJIb30BaTh HA MPAKTHKE TOKK 3aMBIKaHUSI U Pa3MbIKaHUS;



- OOBSACHATH MPUHINN JEHCTBUS TpaHCopMaTopa, TeHepaTopa MEPEMEHHOTO TOKA; MPUBOJUTH IIPUMEPHI HCHOJIb30BAHMSABICHHS YJICKTPOMArHUTHOW MHIYKIUU B CO-
BpPEMEHHOH TEXHUKE: IETEKTOPE METallIa B a3pOopTy, B OE3/1¢ Ha MarHUTHOW noayke, ObtoBeix CBU-neuax, 3amucu u Bocpon3BeieHHH HH(popMaIuy, B reHepaTo-
pax mepeMeHHOT0 TOKa; OOBSACHITH IPUHIUIIBI TIEpeIaun 3JIEKTPOSHEPTUU Ha OOJBIINE PACCTOSHUS.
Kose0anus 1 BoJHBL.(23 1)

Koneb6arensnas cucrema. CBoOoHBIC KOTICOAHHS.

I'apmonnueckue konebanusa. Knnemaruueckoe U TMHAMUYECKOE ONUCAaHUE. DHEPreTHYeCKOe ONUCcaHne (3aKOH COXpaHEHHWs MEXaHW4eCKOM 3Hepruu). BeiBog au-
HaMHUYECKOI'0 OIMCAHUSI FAPMOHMUYECKUX KOJIEOaHUH U3 UX IHEPTETHUECKOI0 M KHHEMAaTH4ECKOTO ONUCAHUS.

Awmrurtyna u ¢asza xonedannii. CBsS3b aMIUIATY Bl KOJIeOaHUH HCXOTHOW BETMYUHBI C aMIDTUTYAaMA KOJIEOaHUH €€ CKOPOCTH B YCKOPEHHS.

Ilepuon u gactoTa Konebanwmii. [leprnox ManbIx cBOOOIHBIX KOJIEOaHUN MaTeMaTHIeCKOro MasTHUKA. [lepron cBoOOOIHBIX KOoeOaHn TIPYKUHHOTO MAasSTHUKA.

[TonsTre o 3aTyxarommx KonebaHusxX. BeiHyxneHHsie koneOanus. Pesonanc. Pe3onancHas kpuBas. BiusHaue 3aTyxaHus Ha BUJT p€30HAHCHOW KPUBOW. ABTOKOIIE-
OaHwMsL.
OPOHTAJIbHAS JIABOPATOPHAS PABOTA
Omnpenesenue yCKOpeHUs: CBOOOIHOTO MAaACHNUS IPU MTOMOIIY HUTSIHOTO MasiTHUKA
IIpenMeTHBbIe pe3yJIbTATHI U3Y4YEHUS JAHHOM T€MBI O3BOJISIOT:
-71aBaTh OIPEeNICHHUS U3yUCHHBIX ITOHSTHUI;
-00BSICHATH OCHOBHBIE TIOJIO’KEHHSI N3YyUCHHBIX TEOPHL;
BexTopHble nuarpaMMsl JJ1s1 OTIMCaHUS IEPEMEHHBIX TOKOB U HanpsbKeHui. Pesuctop B nienu nepemenHoro Toka. Konaencarop B rienu nepeMenHoro toka. Karymka un-
JQYKTUBHOCTH B IIeTIM TIepeMeHHOro Toka. CBOOOIHBIE rapMOHUYECKUE 3JIeKTPOMArHUTHBIC KoJieOaHus B KoneOaTenbHOM KOHType. KonebarenbHblii KOHTYp B LIeNH Hepe-
MEHHOTO ToKa. [IpruMecHbI NOIyNPOBOIHUK — COCTaBHAs YacTh 3JIEMEHTOB cxeM. [lomynpoBogHuKOBEI nuoA. TpaH3ucTop.
IIpenMeTHBIe pe3yJIbTATHI U3Y4YEHUS JAHHOM T€MBI O3BOJISIOT:
- JaBaThb ONpECACIICHUA TOHSITHIA: MAarauTOSJICKTPHUYICCKAaA NHAYKIHWA, KOHCG&TCHBHBIﬁ KOHTYpP, pE€30HAaHC B Ko1e0aTeIbHOM KOHTYPE, CO6CTB€HHaH " IpUuMeCHas MpoBoO-
JUMOCTb, IOHOPHBIE M aKLENITOPHBIE IPUMECH, P—N-TIEpeX0/l, 3alIMpPAIOIINK CJION, BBEIPSIMIICHHE IEPEMEHHOT0 TOKa, TPaH3UCTOP; GU3NUECKUX BelU4nH: (asza koneda-
HU, IEHCTBYIOIIEE 3HAYCHUE CUIIBI IEPEMEHHOr0 TOKA, TOK CMEIIEHUS], BpEMsl pelaKkcalllii, EeMKOCTHOE COIIPOTHBIICHNE, UHAYKTUBHOE COIIPOTHBIICHHUE, KOAPPHUINEHT
YCHUJICHUS;
- ONKCHIBATH SIBICHUE MArHUTO3IEKTPUUECKON MHAYKIMH, JHEPrOOOMEH MEXY 3JEKTPUUECKUM U MArHUTHBIM TI0JIEM B KOJIEOATEIbHOM KOHTYPE U SBJICHHUE PE30HAHCA,
OIMCHIBATH BHIIPSMIICHHE TIEPEMEHHOT0 TOKa C IOMOLIBIO [TOJIYIPOBOJHUKOBOTO ANO/A;
- HCIIOJIb30BaTh Ha MPAKTHKE TPAH3UCTOP B YCHIIUTEINE M T€HEPaTOPE IIEKTPUUECKIX CUTHAJIOB;
- 00BACHATH NPUHIUI AEHCTBHS MOTYPOBOJHUKOBOTO AUOAA, TPAH3UCTOPA.
OJeKTpoMarHuTHbIE BOJHBIL. PacipocTpaHeHre 3JeKTPOMarHUTHBIX BOJIH. DHEPrusl, IEPEeHOCUMast HJIEKTPOMAarHUTHBIMU BOJTHAMU. [laBiieHHEe ¥ UMITYJIbC DIIEKTpOMAr-
HUTHBIX BOJIH.CHEKTp 3JEKTPOMArHUTHBIX BOMIH. Pagno- u CBY-BosiHbI B cpencTBax cBsa3u. Pagnorenedonnas cBsisb, paguoBeIiaHue.
IIpenMeTHbIe pe3yJIbTAaThI N3YYEHUS JAHHOW TEMBI TO3BOJISIOT:
- JaBaTh OINpeeNICHHs OHATHI: 3JIEKTPOMarHUTHasl BOJIHA,0€ryIas TapMOHUYECKas 3JIEKTPOMArHUTHAsL BOJIHA, TNTOCKOIONIAPU30BaHHasA (MM JTMHEHHO-
NOJISIPU30BaHHAs) SIEKTPOMArHUTHAS BOJIHA, TNIOCKOCTh TOJIIPU3ALUH 3JIEKTPOMarHUTHOMBOJIHBL, PPOHT BOJIHBL, JIy4, PalMOCBA3b, MOAYJISIMA U IEMOIYIIALMS CUTHAJA,
AMINIUTyJHad U 4aCTOTHasd MOJYJIAILUA; (1)I/I3I/I‘ICCKI/IX BCJIMYUH: JJIMHA BOJHBI, IIOTOK SHEPIUHU U IIJIOTHOCTBIIOTOKA SHEPIUn 3HCKTpOM3FHHTHOI71 BOJIHBI, THTCHCHB-
HOCTLSHCKTpOMaFHHTHOﬁ BOJIHBI;
- OOBSICHATB 3aBUCHMOCTh HHTEHCUBHOCTH SJIEKTPOMATrHUTHON BOJIHBI OT YCKOPEHHS U3JTydaloliel 3apsHKeHHONW YaCTHLIBL 0T PACCTOSHUS 10 HCTOYHHUKA U3JTYYEHHS U €TO
Y4aCTOTHI,
- OIIMChIBATh M€XAaHU3M J1aBJICHUA BHCKTPOMaFHHTHOﬁ BOJIHBI,



- KHaCCI/I(pPIL[PIpOBaTB JUana3oHbl 4aCTOT CIICKTPaA 3JICKTPOMAarHuTHBIX BOJIH,
- OIMUCBIBATH OIIBIT I1O C60pK€ HpOCTCfIH.IeFO paauonepcaaTunKa U paauonprueMHUKaA.

OnTuka (21 4)

Ipunnmn [Noiirenca. Otpaxenue BoyH. [IpenomnenueBons. J{ucnepcus ceera. [loctpoeHue n3o0paxeHuid U xo/1a Jiyde pu npenomieHuu ceeta. Jluasel. Cobupato-
IIUE JIMH3BL.

Mzobpaxenne mpeameTa B coduparomei nuaze. @opmyia ToHKo# cobuparomieit mnH3b1. PaccenBatonie nuH3bL. M300pakeHuenpeMeTa B paccenBaroiei guaze. Po-
KyCHOE PacCTOSHIE U ONTHYECKasl CHJIa CUCTEMBI U3 IBYX JIMH3. UeloBeueCKHuii Iia3 KakonTruueckast cucrema. OnTuieckre npuOopbl, YBETHUUBAIOIINEYTO 3PEHHUSI.
OPOHTAJIBHAS JIABOPATOPHAS PABOTA

4. 3mepeHue moKazartest MpeToOMICHHUS CTEKIa.

IIpegMeTHBIE pe3yabTAThl U3YUCHUS JAHHON TEMBI T03BOJISIOT:

- IaBaTh ONPE/ICIICHUS TIOHATHUI: IepeHUN (PPOHT BOJIHBI, BTOPUYHBIE MEXaHUYECKHUE BOJHBI, MHUMOE U JICHCTBUTEIBHOE N300PKEHUS, TPEIOMIICHHUE, TTOJTHOS BHYT-
pEeHHEe OTpakeHHe, TUCTIEPCHUs CBeTa, TOYSUHBI NCTOYHHK CBETA, TNH3a, OKaIbHAs IIIOCKOCTh, aKKOMOJAIIWS, JTyTa; (PU3MUecKUX BETMYHH: YToJl MaIeHus, YToJI OTpa-
YKEHUS, YTOII TIPEJIOMIICHHS, a0COIOTHBIN MTOKA3aTeNlb MPEJIOMIICHHS CPE/IBbI, YTOJI IIOJTHOTO BHYTPEHHETO OTPAYKEHUS, MPETTOMITSIONTII YTOJI TPU3MBL, INHEHHOE yBEIH-
YEHUE ONTUYECKON CUCTEMBI, OIITHYECKAs] CHJIA JIMH3BI, IIOIIEPEYHOE YBEIUUYECHHE JIMH3bI, PACCTOSIHUE HAWIIYYILErO 3pEHUs, YIII0BOE YBEIMUEHUE;

- HaOJIOAaTh ¥ UHTEPIIPETUPOBATD SIBICHUS OTPAKEHUS U MPEIOMIICHUS CBETOBBIX BOJIH, SIBIICHHE MOJTHOTO BHYTPEHHETO OTPaKEHHUS, SIBICHUS JUCIICPCHUH;

- (opmymupoBate mpuHIUT [ FOTeHCa, 3aKOH OTPaXEHHSI BOJIH, 3aKOH TPETOMIICHUS;

- OIMUCHIBATh OMBIT IO U3MEPEHUIO TIOKA3aTENsl NPEIOMIICHUS CTEKIIA;

- CTPOHTH U300paKEHUS U XOJ1 JIyuel MpH MPEIOMIICHUH CBeTa, N300paKeHre MpeIMeTa B cCOOMparoliell 1 paccenBaroIeH TMH3aX;

- OIPEJIENATH TIOJIOXKEHSI H300paKeHHS MTPeIMETa B JIH3E C TOMOIIBIO (POPMYITBI TOHKOM JTHH3BL;

- AaHAJIM3UPOBATH YEJIOBEUECKUM I1a3 KAK ONTHYECKYIO CUCTEMY;

- KOPPEKTHPOBATh C TIOMOIIBIO OYKOB JEPEKTHI 3pEHHUS;

- 00BACHATH NPUHIUI JEHCTBUS ONTUYECKUX MPUOOPOB, YBEINUUBAIOIINX YTOJI 3pEHUS: JIYITY, MUKPOCKOII, TEJIECKOTI;

- IPUMEHATD MOJTYUYEHHbIEC 3HAHUS AJIs1 PEIICHUS IPAKTUYECKUX 3a/1a4.

Wnrepdepennus BoiaH. BzaumHoe ycusieHue u ociabiieHre BoJH B ipocTtpancTe. MaTepdepenus ceta. Judpakuus ceera. AudpakinonHas pemeTka.
OPOHTAJIBHBIE IABOPATOPHBIE PABOTHI

5. Habmonenne naTepdepeHny u qudpakifyi CBETa.

6. 3Mepenwe JUIMHBI CBETOBOM BOJHBI C TIOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.

IIpeameTHbIE pe3yJIbTaThl U3YUYECHHSI JAHHON TEMBI IIO3BOJISIIOT:

- IaBaTh OIPE/IEIeHNs TIOHATHI: MOHOXPOMAaTHYECKast BOJTHA, KOTEPEHTHBIE BOJIHBI M HICTOYHUKH, HHTEPEPEHIIHS, TPOCBETIIEHUE ONTHKH, nudpakius, 30Ha Openens;
(hM3UYECKUXBETUYHH: BpeMs U JUTMHA KOTE€PEHTHOCTH, TeOMeTprUYecKasi pa3HOCTh X0a HHTEp(EePUPYIOIINX BOJIH, IEPHUOJI U pa3pemaroiiasi ClioCOOHOCTh AU(PaKIIUOH-
HOM pelIeTKY;

- HaOJIIO1aTh M UHTEPIIPETUPOBATH PE3YIbTAThI (OMUCHIBATH)IEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB 110 HAOJFOICHHIO SIBJICHUN HHTepdEepeHIINy 1 Au(paKIuy CBeTa;

- opmymnupoBate npuHIU [ tolirenca—®penens, ycIoBUsl MUHUIMYMOB M MAKCIMYMOB ITpH UHTEp(EPEHIMH BOJH, YCIOBUS TU(PPAKIIMOHHOTO MHHUMYMa Ha IIEIH U
[JIaBHBIX MAKCUMYMOB TIpY IU(PaAKIIUU CBETa Ha PEIIETKE;

- OIHCHIBATh 3KCIIEPUMEHT 0 U3MEPEHHIO JTMHBI CBETOBOW BOJIHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIIeTK;

- OOBSICHATH B3aMMHOE YCHIJIEHHE U OCJIa0JICHUE BOJH B IPOCTPAHCTBE;

- JIeNIaTh BBIBOJIBI O PACIIONIOKECHUU AH(PPAKIIMOHHBIX MUHIMYMOB Ha 3KpaHE 3a OCBEUICHHOH MIENbIO;

- BBIOMPATh CIIOCO0 MOTYYEeHUSI KOT€PEHTHBIX NICTOYHHUKOB;

- pa3nuyaTh TUGPaAKIMOHHYIO KapTUHY PH AU(PPAKIUU CBETA HA IS U Ha TUGPAKIIMOHHON PelIeTKe.



OCHOBBI ClIEIIHAJTBHOI TEOPUN OTHOCUTEJIbHOCTH (4 1)
3aKOHBI 2JEKTPOANHAMUKHN U IPUHIIAIT OTHOCUTEIBHOCTH.
OmeiT Maiikenscona. [TocTymatel Teopun OTHOCUTENBHOCTH. OTHOCHTEITLHOCTH OTHOBpeMEeHHOCTH. [IpeobpazoBanns Jlopena. OTHOCHTETEHOCTE paccTostHIH. OTHOCH-
TEJIbHOCTh MPOMEKYTKOB BpeMeHHU. PeIITUBUCTCKUN 3aKOH CII0KEHUsI CKopocTel. PenaruBucrckas
JUHAMHUKA. 3aBUCUMOCTb Macchl OT CKOpocTH. CHHXpO(a3oTpoH.
CBs13b MEXKITy MacCOU 1 DHEPTHUCH.
KBaHTOBasi TEOPHUS JTEKTPOMATHUTHOIO U3JIy4YeHU s
U BelecTBa (34 u)
TenmoBoe uznydenne. Dotorddext. KopmyckysipHOBOIHOBOH mryanu3M. BomHoBble cBoticTBa yacTuil. Ctpoenue aroma. Teopus atoma Bogopoxa. [lornomenne u n3-
JTy4YeHHe cBeTa aToMoM. Jlazephl. DIeKTpUUYecKuil pa3psas B razax.
OPOHTAJIBHAA JIABOPATOPHAS PABOTA
7. Habmonerre TMHEHYATOTO U CIUIONIHOTO CTIEKTPOB UCITYyCKaHHS.
IIpenMeTHBIe pe3yJIbTATHI U3Y4YEHUS JAHHOM T€MBI O3BOJISIOT:
- IaBaTh OMNpeeNICHHs OHATHH: TEIUIOBOE U3ITyUeHHE, a0COMIOTHO YepHOE Teso, (oTod(hdeKT, HOTOINEKTPOHBI, POTOTOK, KOPIYCKYIISIPHO-BOTHOBOH Ayau3M, SHepTe-
TUYECKHUH YPOBEHbB, TMHEWUATHII CIIEKTp, CIIOHTAHHOE U HHIYIINPOBAaHHOE M3ITyYeHHE, Ja3ep, CAMOCTOSATENBHBIN 1 HECAMOCTOSATENBHBIN Pa3psiIbl, PU3NIECKUX BETUIHH:
paboTa BbIX0O/a, KpacHas rpaHuia Gortorddexra, IHSpPrus HOHNU3AINY;
- Pa3bSCHITH OCHOBHBIE I10JI0KEHUSI BOJTHOBOM TEOPUU CBETA, KBAHTOBOM rumnotes3sl [lnanka, Teopun aroma BOJOPOAa;
- (hopMyIHMpOBaTh 3aKOHBI TEIIOBOTO U3nydeHus: Buna nu Credana—boabpumMana, 3akonbl GoTodddekra, cooTHOmEHH HeonpeaeaeHHocTe [ elizenbepra, mocTynaTsl
Bopa;
- OLICHUBATD JJIUHY BOJIHBI Jie Bpoiiis, cOOTBETCTBYIOIIYIO ABIKEHHIO DIIEKTPOHA, KHHETHUECKYIO DHEPTHIO AIEKTPOoHa MpH (HoTod(ddeKTe, ATMHY BOJHBI CBETA, HCITYC-
KaeMoro aToMOM BOJIOpPO/J1a;
- OIMCHIBATh MPUHIMITHATIFHYIO CXeMy OmbiTa Pesepdopaa, mpeuioKuBIIEro miaHeTapHy MOJIEeh aTOMa;
- 00BSCHATH NPUHITUI IEHCTBHA Ja3epa;
- CpaBHUBATh U3JTY4YCHUC Jia3€pa C U3JIYUYCHHUEM JAPYTUX UCTOUYHHUKOB CBETA.
CocTtaB aTOMHOTO si7jpa. DHEPrHs CBSA3M HYKJIOHOB B sape. EcTecTBeHHAas paAMOaKTUBHOCTh. 3aKOH pallOaKTUBHOIO
pacnana. MckyccTBeHHast palnOaKTHBHOCT. VcIonb30BaHNe SHEPTUH JIeeHus sep. SaepHas sHepreTuka. TepMosaepHblil cuaTes. SnepHoe opyxue. buomorndeckoe
JICCTBUE PAANOAKTUBHBIX U3ITYYEHUM.
OPOHTAJIbBHA S IABOPATOPHAS PABOTA
8. M3yuenune B3auMOJICHCTBHS YaCTHUIL U SIIEPHBIX peakiwii (1o hoTorpadusm).
IIpenMeTHBIe pe3yJIbTAThI U3Y4YE€HUS JAHHON TEMBI TO3BOJISIOT:
- JIaBaTh OIpe/eNICHHs OHATHI: TPOTOHHO-HEUTPOHHASI MOJIETb SIpa, H30TOIbI, PaIMOAKTUBHOCTD, allb(a- U OeTa-paciaJ], raMMa-u3IydeHne, UCKYCCTBEHHAs palioak-
TUBHOCTb, LICTIHAs PEaKIMs ACICHUS, SACPHBII PEaKkTop, TEPMOSICPHBINA CHUHTE3; (DU3NYECKUX BEIMYHH: yJeJIbHAas SHEPTUsl CBA3H, IIEPHO/ MOTypacnaia, akTUBHOCTD pa-
JMOAKTUBHOTO BELIECTBA, YHEPTETHUECKUN BBIXOA SACPHOM peakunu, KOdQQUIUEHT pa3MHOXKEHHSI HEUTPOHOB, KPUTHYECKasi Macca, 032 MOTIOUICHHOTO U3ITyYeHHH,
ko3 urmeHT kavecTna;
- OOBSICHATH PUHLMI JEHCTBUS SIEPHOTO PEaKTopa;
- 00BSICHATE cTIOCOOBI 0OecredeHns1 0€30MacHOCTH SAEPHBIX peakTopoB 1 ADC;
- MPOTHO3UPOBATHh KOHTPOJIMPYEMBIN €CTECTBEHHBIN PaIUAIlIOHHBIN (POH, a TaK)Ke pallMOHAIBHOE IPUPOAOIIOIB30BAHIE ITPH BHEAPEHNH YIIPABIISEMOTO TEPMOSAECPHOTO
cuntesa (YTC).



Knaccugukanus sneMeHTapHBIX YacTull. JIenToHbI KakpyHaaMeHTanbHbIe YacTHIIbl. Kitaccudukaius u cTpykTypa afapoHoB. B3zanmoseiicTBie KBapKOB.
IIpexMeTHbIE pe3yabTAThI U3YUCHUS JTAHHON TEMBI TO3BOJISIOT:

- IaBaTh OIPE/IEIICHUS TIOHATHUI: 3JICMCHTAPHbBIC YaCTHIIBL,PYHIAMCHTAIBHBIC YACTHIIbI, aHTUYACTHUIIA, aHHUTHIIALINS,JICTITOHHBIH 3apsi], IEPSHOCUYUK B3aMMOCHCTBUS,
OaprOHHEII3aPAI, aIJpOHBI, JISITOHBI, ME30HBI, 0APHOHBI, TUIIEPOHBI, KBAPKH, TIIFOOHBI;

- KJIACCU(UITUPOBATH 3JIEMECHTAPHBIC YaCTHIIBI, TTOIPA3ACsas UX Ha JCTITOHBI U aJIPOHBL;

- opmynupoBate npuHIUM [laynu, 3aKOHBI COXPAHEHUSJICTITOHHOTO ¥ 0ApUOHHOTO 3apsIIOB;

- OIHCHIBATh CTPYKTYPY aIPOHOB, IIBET M apOMAaT KBapKOB;

- MPUBOJIUTH MIPUMEPHI ME30HOB, THIIEPOHOB, TITFOOHOB.

DaemMeHThI acTpopusuku (9 u)
Crpykrypa Bcenennoii, ee pacimpenre. Pazoeranne ramakTuk. 3akon Xa601a. Kocmonornaeckas mosiens paHaei
Bcenennoit. Dpa uznydenusi. Hykneocunres B panHeii Beenennoil. O6pa3oBaHie acTpOHOMUYECKUX CTPYKTYpP. DBOMIOLUS 3Be3] 1 3Bomonusi CoinHedHoi cucremsl. Op-
raHU4YeCcKas XKU3Hb BO BeeneHHOi.
IIpeaMeTHbIE pe3yabTaThl U3YUCHUS JaHHOM TEMbI TO3BOJISIOT:
- IaBaTh OIpEeJIeNIeHUs] IOHATHI: aCTPOHOMHUYECKUE CTPYKTYPBI, IUIaHETHAs CHCTEMA, 3Be3/1a, 3BE3HOE CKOIIJICHHUE, TaJTaKTHUKH, CKOIUIEHHE U CBEPXCKOIUICHHUE TaJaKTHK,
Bcenennast, 6enblii Kapiuk, HEHTPOHHAS 3BE3/1a, YepHAst bIPpa, KPUTHUECKAsl INIOTHOCTh BCeNeHHOM, peNUKTOBOE H3ITyYeHUE, TPOTOH-MPOTOHHBIH LUK, KOMETa, acTepo-
U, IMyJbcap;
- HHTEPIIPETHPOBATH Pe3yIbTaThl HAOMIONeHNH Xa00a 0 pa3deraHuy rajakTHK;
- bopmynupoBath 3akoH Xa00a;
- KJlaccu(UIMPOBaTh OCHOBHBIE MIEPUOIBI 3BoMoLNH Beenennoii nocne bospmioro B3pbiBa;
- IPECTABIIATh OCIEA0BAaTEILHOCTh 00pa30BaHUs IIEPBUYHOIO BellecTBa BO BeeneHHoil;
- OOBSICHATH MPOLIECC BOJIIONUY 3BE3, 00pa30BaHus v SBONIONNN COTHEYHON CUCTEMBL;
- ¢ moMoIubio Mozenu dpunmMana npeacTaBIATs BO3MOXKHBIE CLIEHApUH 3BOJIOIUH BeeneHHol B OyayieM.

Jlaboparopusriii npakTukym (10 u)
O0o0maromee nopropeHue 14 y
OCHOBHOI OpraHu3alMoHHON (hopMOii 00yUEHHUS SBISCTCS YPOK;. yPOK-Oecea, ypOK BBINOJIHEHHUS IPAKTHYECKUX paboT (MIOMCKOBOTO THIA) ,yPOK BBINOJIHEHUS
TEOPETUUYECKUX UCCIIEI0BAHUM,
CMEIIaHHbIN YPOK (COYETaHHE PA3IMYHBIX BUIOB YPOKOB Ha OJHOM YPOKE), YPOK PEIICHHUS 33/1a4 YPOK BBIMOIHEHHUS CAMOCTOSTEIbHBIX pa0boT (PEMPOIyKTUBHOTO THIIA -
YCTHBIX HJIH TIUCBMEHHBIX YIPAXHEHHH), YPOK - JabopaTtopHas paboTa, YCTHbIN onpoc (HpOHTANBHbIN, HHMBHIYaIbHBIH, TPYNIOBO#T), TUCHMEHHBII ONPOC (MHAUBUIY-
AJBHBIN), KOHTPOJIbHAS paboTa.
MetanpeaMeTHble pe3ybTaThl 00yueHUs (H3HUKE B CPEIHEH IMIKOJIE MPEICTABICHBI TPEMsI TPYIIIIaMU YHUBEPCAIbHBIX YUCOHBIX JEHCTBHH.
PeryasiruBHble YHUBepcaJibHbIe yueOHbIe AeiicTBUs
Buinycknuk nayuumcs:
*CaMOCTOATCIBHO OIIPEACIIATh LICIN, CTABUTh U Q)OpMyHHpOBaTB COOCTBEHHEIE 3aJa41 B O6paSOBaTCJ’ILHOﬁ ACATCIIbHOCTUN XU3HCHHDBIX CUTYyallUsIX,
*OLCHUBATH PECYPChI, B TOM YHUCJIC BPEMA U APYTUC HEMATCPUATIBHBIC PECYPCHI, HCO6XOI[I/IMLI€ JUIS1 JOCTHXXCHHA IIOCTaBJICHHOU paHee LCIn;
¢ COIIOCTaBJISITh UMCKOINIUECA BOSMOXHOCTHU U HCO6XOZII/IMLIG 1A JOCTHXKEHUA LICTIN PECYPCHI;
*OpraHu30BbBIBATH Bq)(l)eKTPIBHBIfI IIOUCK pECypCOB, HCO6XOZ[I/IMBIX JUIS1 JOCTHXXCHHUA IIOCTaBJICHHOMU eI,
*onpeaciaATh HECCKOJIbKO HyTefI JOCTHXKCHU A IMOCTaBJICHHOM OCIn;
*BBIOMPATH ONTUMAIIBHBIH ITYTh JOCTIDKEHUS IIETH € YIeTOM 3(h(EKTHBHOCTH PACXOJI0BAHUS PECYPCOB U OCHOBBIBASICH HA COOOPAKECHUSIX 3TUKU U MOPAJIH;



*33/1aBaTh IapaMETPbl U KPUTEPHH, 110 KOTOPBIM MOKHO OIPEENUTh, YTO 1I€Ib JOCTUTHYTA;

*COIOCTABIATH MONYYSHHBIN pPe3yabTaT JSSTENbHOCTH C IOCTABIECHHOM 3apaHee LIENbLO;

*OLICHUBAThH MOCIECTBUS JOCTHKEHUS IIOCTABICHHOH LIe/IU B yueOHOU AeATeIbHOCTH, COOCTBEHHOM XKU3HU U XKU3HU OKPYKAIOIIUX JTHOJCH.

Ilo3HaBaTe/ibHbIe YHHBEPCAJIbHbIE YUeOHbIe AeliCTBHS

Buinycknuk nayuumes:

*KPUTHYECKH OLIEHUBATh U HHTEPIIPETHPOBATH HH(YOPMALIHMIO C Pa3HBIX ITO3HIIHIA;

*pacro3HaBaTh U (PUKCUPOBATh IPOTUBOPEUUS B MHPOPMAIIMOHHBIX UCTOUHUKAX;

*HICIIOJIB30BaTh Pa3INYHBIC MOAENBEHO-CXEMATHUECKUE CPEICTBA VISl IPEACTABICHNUS BBIBICHHBIX B HHPOPMAIIMOHHBIX HCTOYHUKAX TPOTHBOPEUHIA;

*OCYIIECTBIIATH Pa3BEPHYTHIN HH(OPMANMOHHBIN TONCK U CTABUTH Ha €T0 OCHOBE HOBBIE (YueOHbBIE U TO3HABATEIbHEIE) 33/1a4H;

*JICKATh U HAXOJUTh 000OIIEHHBIE CIIOCOOB! pellIeHHs 3a1a4;

*TIPUBOJHUTH KPUTHUECKUE apI'yMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CYX/ICHHUS, TAK U B OTHOLICHUH JEHCTBUI U CYKIEHHH OPYyroro;

*aHAM3UPOBATH U IPE0OPA30BEIBATH IIPOOIEMHO-IIPOTHBOPEUHBLIE CHTYAIIUH;

*BBIXO/IUTH 32 PAMKH Y4eOHOI0 IIpeIMEeTa M OCYLECTBIISITh LIeIeHANPaBICHHbIA TOMCK BO3MOXXHOCTH LITMPOKOTO MEPEHOCa CPEACTB U CIIOCOO0B eiicTBuS;

*BBICTPANBATh MHANBUAYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHIUUCHHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYpPCHBIE OTPaHUYCHUS;

*MEHATh U YAEPKUBATh pa3HbIe MO3UIIIY B TO3HABATEIILHON AEATEIFHOCTH (OBITh YIEHHKOM U ydHuTeNeM; (GOpMyINpOBaTh 00pa30BaTEIbHbIN 3aIIPOC 1 BBINOIHATH KOHCYIIBTa-
THBHBIE (PYHKIIH CaMOCTOSITENIPHO; CTaBUTh NMpo0IeMy 1 paboTaTh HaJl €€ pelIeHNeM; yIIPaBIATh COBMECTHON ITO3HABATEIILHON AEATENBHOCTIO U IIOTINHSATHCS).
KoMMyHHKAaTHBHBIE YHUBepCalbHble YueOHbIe JelicTBUS

Buinycknuk nayuumes:

*OCYIIECTBIIATH JEOBYI0 KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMM, TaK ¥ CO B3POCIBIMU (KaK BHYTpU 00pa30BaTeIbHOM OpraHu3alyu, Tak U 3a ee IpeenamMu);

*TIpH OCYILECTBIICHUH IPYIIOBOM pabOThI OBITh KaK PYKOBOAUTENIEM, TAK U WICHOM NPOEKTHOI KOMaHIBI B PA3HBIX POJIIX (TeHEpaTOpOM UAeH, KpUTUKOM, UCIIOTHUTENEM, TIpe-
3EHTYIOIIUM U T. 11.);

*pa3BEpHYTO, JIOTHYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHMS C UCIIOIb30BaHUEM aJ€KBATHBIX (YCTHBIX U MHCBMEHHBIX) SI3BIKOBBIX CPEJICTB;

*pacIio3HaBaTh KOHQINKTOTCHHBIE CUTYAIlMX M IPEJOTBPAIIaTh KOHQIIMKTHI 1O NX aKTUBHOH (ha3bl;

*KOOPAMHUPOBATH U BBIIIOJHATH pabOTy B YCIOBHSIX BUPTYaJIbHOTO B3aUMOAEHCTBHS (MJIM COYETaHUS PEATBHOTO U BUPTYAJIBHOT0);

*COTJIACOBBIBATh IO3UIMY YJIEHOB KOMAH/IbI B IIpoliecce paboThl Ha/l OOIIUM MPOTyKTOM/PELICHUEM;

*TIPEICTABIATH IyOINYHO PE3yAbTAaThl MHANBHAYAIBHON 1 TPYIIIIOBOM NeATeIbHOCTH KaK Mepe]] 3HaKOMOH, TaK U Mepe] He3HAKOMOH ayJUTOpHeii;

*I1010MpaTh MAPTHEPOB IS JETIOBOH KOMMYHHKAIINH, HCXOAS U3 COOOpayKeHNH pe3yIbTaTHBHOCTH B3aNMOIEHCTBH, a HE JIMIHBIX CHMITaTHI;

*BOCIPUHMMATh KPUTHYECKUE 3aMEUaHMs KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

*TOYHO U €MKO (POPMYJINPOBATh KaK KPUTHUECKHE, TaK M 0JJOOPUTEIBHBIEC 3aMEeUaHus B aJjpec APYTHX JIIOAEH B paMKax AeJI0BOH 1 00pa3oBaTeNbHON KOMMYHHKAINH, H30erast
IIPU 3TOM JINYHOCTHBIX OLCHOUHBIX CYXICHHH.

IIpeameTHbIe pe3yabTaThl 00ydeHUS (PU3MKE B CpeTHEN IIKOIIE

Buvinycknuk na y2nyonennom ypoene Hayuumcs.

*00BSICHATD M aHAIM3UPOBATH POJIb M MeCTO (PH3UKH B POPMHUPOBAHNH COBPEMEHHON HAyYHOIH KapTUHBI MHUpPA, B PA3BUTHH COBPEMEHHOW TEXHUKH M TEXHOJIOTUH, B TpaKTHIe-
CKOM IEATCILHOCTH JIFOJICH;

*XapaKTepU30BaTh B3aMMOCBS3b MEXy PU3UKON 1 APYTUMH €CTECTBEHHBIMH HayKaMu;

*XapaKTEePU30BATh CUCTEMHYIO CBSI3b MEXIY OCHOBOIIOJIATAIOIIMMH HAYYHBIMH MOHATHAMH: IPOCTPAHCTBO, BpeMsl, MaTepus (BEIIECTBO, TIONIE), ABIKCHHUE, CHJIA, SHEPTHSL;

® noHMMaTh U OOBACHSATD LETOCTHOCTD (PU3MIECKON TEOPHUH, PA3IMYaTh TPAHHUIIBI €€ TIPUMEHUMOCTH W MECTO B PALY APYTHX (PU3MIECKUX TEOPHH;

*BJIaZICTh MIPpUEMaMHU MIOCTPOCHU TCOPETUUCCKUX NOKA3aTCIbCTB, a TAKKC IIPOTHO3UPOBAHUA 0COOEHHOCTEHM IIPOTCKAHUA (I)H3I/I‘ICCKI/IX SIBJICHUH U PO ECCOB Ha OCHOBE MOJIYUCH-
HBIX TCOPECTUYCCKUX BBIBOJOB U NOKA3aTCIILCTB,



*CaMOCTOSITENIBHO KOHCTPYHPOBATh SKCIIEPUMEHTAIBHBIE YCTAHOBKH JUIS IPOBEPKH BBIABUHYTBIX THIIOTE3, PACCUNTHIBATH A0COMIOTHYIO M OTHOCHTEIBHYIO IOTPEIIHOCTH;
*CaMOCTOSITENILHO TUIAaHUPOBATh M MPOBOJUTE (PU3NUECKHE IKCIIEPUMEHTHI;

*pemarh NpakTHKO-OPHEHTUPOBAHHBIE KAYeCTBEHHBIE M pacyeTHbIe (M3MYECKHe 3a/1a4H KaK ¢ ONOpOl Ha M3BECTHBIE (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETIH, TaK U C
OIIOPOi1 Ha TEKCTHI ¢ M30BITOYHOM HH(DOPMAIIHET;

*00BACHSTH ITPAHULIBI IPUMEHEHUS U3YUCHHBIX (PU3MYECKUX MOJeIeH Ipyu pellieHnd (pU3n4ecKuX U MEXIIPEeAMETHbIX 3a/1a4;

*BBIIBUTATh THUIOTE3bI HA OCHOBE 3HAHHS OCHOBOIIOJIATAIOMINX (PU3NIECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB;

*XapaKTepu30BaTh TI100abHBIE TPOOIIEMBI, CTOSIINE MIepe]] YeTOBEYECTBOM: SHEPIeTHIECKHE, CBIPbEBbIe, IKOJIOTHYECKHE U POJIb (DPM3UKHU B PEIIEHHH STHX IPOOIIeM;
*00BACHITH IPUHLUIIBI pa0OTHI U XapaKTEPUCTUKY N3yUEHHBIX MAIlIUH, IPUOOPOB U TEXHUUECKUX YCTPOICTB;

*00BSCHATD YCIOBUS IPUMEHEHUS (HI3UIECKIX MOJIEIeH IIpU pelIeHn: (PU3NYeCcKHX 3a/1a4, HaXOIUTh aIeKBaTHYIO NIPEATIOKEHHOHN 3aaue (hHM3NIEeCKy0 MOJIEIb, Pa3peIaTh
npo0OieMy Kak Ha OCHOBE MMEIOIINXCS 3HAHUH, TaK ¥ IPH IIOMOIIY METO0B OIIEHKH.

nextpoamHaMuKka. IlocTOSTHHBIN YIEKTPUUECKUI TOK
JInyHoOCTHBIE !
- copMHpOBaTh MMO3HABATENBHBIA HHTEPEC K IPEAMETY, YBEPEHHOCTD B BO3MOXHOCTH TIO3HAHUSI TPUPOJIBI, HEOOXOIMMOCTH Pa3yMHOTO HCIIOIB30BAHMUS JOCTHKCHAN HAYKU U TCXHUKH,
yBa)kKeHHUE K TBOPIIAM HayKH, YYBCTBO ITaTPUOTH3MA;
- chopMHpOBATh CAMOCTOSTEIBHOCTD B IPHOOPETEHUN 3HAHUN O (PU3MYECKUX SIBICHUAX . MEXaHUYECKHUX, ANEKTPUUECKHX, MAarHUTHBIX, TEINIOBBIX, 3BYKOBBIX, CBETOBBIX;
- ¢(OpMHUPOBATH MTO3HABATEIILHBIC HHTEPECHI i TBOPUECKHE CIIOCOOHOCTH TIPH M3YUCHHH HU3UIECKUX TPUOOPOB 1 criocoboB u3MepeHus pusndeckux Beanunt (CH, cTapuHHBIC MEphI
JUTHHBI, Beca, 00beMa);
- HAyYHUThCS CAMOCTOSITEIILHO MIPUOOPETaTh 3HAHMS O CrIoco0ax M3MepeHHs (PU3MYECKUX BEJIMUNH U MPAKTUUECKON 3HAUMMOCTH U3Y4YE€HHOT0 MaTepHaa
*HCTIOJIb30BAaTh HKCIIEPUMEHTANBHBIA METO/ UCCIICIOBAHNUS;
* YBOKHUTEJIBHO OTHOCUTBCS IPYT K IPYTY U K YYHUTEIO.
Y4yeHuK HayunTCH:
* 0671a0emb HABLIKAMU NOCMAHOBKU Yeell, NIAHUPOBAHU;
* HAYYUMbCsi NOHUMAMb PA3TULUAM MeHCOy MeopemutecKUMU MOOeISAMU U PEalbHbIMU 00beKMami, 087140eMmb pe2yIAmMUSHbIMU YHUBEPCANbHbIMU Oelcmeusmu 0ist 00bACHeHUS A8IeHUl
npupoosL;
* 0671a0eMb HABLIKAMU CAMOCHOAMENbHO20 NPUOOpemeHuUs 3HAHUlL 0 OuHe, 00beme, 8peMenU, memnepamype;
* 0671a0eMb HABLIKAMU CAMOCHOAMENbHO20 NPUOOPEeMeHUs. 3HAHULL NPU ONpedesleHUl YeHbl OeleHUs U 00beMa, NOCMAHOBKY Yelu, NIAHUPOSAHUS, CAMOKOHMPOJIS U OYEeHKU De3yIbmamos
cgoell 0esmenbHOCU; 0 CO30AMeNAX COBPEMEHHBIX MEXHOI02UYECKUX NPUbOpos8 U yCcmpolicms;
BbINYCKHUK MOJY4YUT BO3MOKHOCTH HAYUUThHCSI:
npoGepsimb IKCNEPUMEHMATLHLIMU CPEOCTNEAMU GbIOBUHYMbLE 2UNOMESbL, POPMYAUPYS Yelb UCCIeO08ANUS, HA OCHOBE 3HANHUS OCHOBONOLA2AIOWUX (PUSUYECKUX 3AKOHOMEPHOCIEN U 3a-
KOHO8;
* ONUCHIBANb U AHATUSUPOBATN NOLYYEHHYIO 8 DE3YIbIMAMeE NPOBEOCHHBIX PUIUUECKUX IKCREPUMEHMO8 UHPOPMAYUIO, ONPEdesmb ee 00CHOBEPHOCH b,
* NOHUMAMb U OOBACHAMb CUCMEMHYIO C8513b MENCOY OCHOBONONALAIOWUMU HAYYHBIMU NOHSAMUSMU. NPOCMPAHCME0, epemsi, mamepus (8euwjecmso, noie), 0gudicernue, Cuid, IHepPeusi;
* peuiams IKCNePUMEHMANbHbIE, KAYECTNBEHHbLE U KOTUYeCMBEeHHble 3A0ayu OIUMNUAOHO20 YPOBHSL CLOACHOCHU, UCNOIb3YSA u3UyecKue 3aKOHbl, d MAKICe YPAGHEHUsl, C8A3bl8arouue
Qusuueckue serUyUHbL,
* AHANU3UPOBAMb SPAHUYBI NPUMEHUMOCIMU PUUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWULL Xapakmep (YHOAMEeHMATbHbIX 3aKOHO8 U 0SPAHUYEHHOCHb UCTIOIb308AHUS YACMHBIX 3AKOHO8,
* hopmynuposame u peuiams HO8bie 3a0a4U, BOHUKAIOUUE 8 X0O€ YUEOHO-UCCIe008AMENbCKOU U NPOEKMHOU 0esimeIbHOCMU,
* yCOoBepUEeHCmB08amb NPUOOPLL U MemMoObl UCCAEO08AHUSL 8 COOMBEMCMEUU C NOCMABLEHHOU 3a0ayell,
* UCNONB308ANB MEMOObL MAMEMAMUYECKO20 MOOETUPOBAHU, 8 MOM YUCLe Npocmeliuue Cmamucmuieckie memoosl 051 00pabomku pe3ynbmamos IKCnepuMeHmd.
Ilo3nasamensneie:
® BOCIIPHHUMATH U IIEPEBOANTH YCIOBHS 33]]a4 B CHMBOJIMYIECKYIO GOPMY;
® HAXOJAWTH B TEKCTE TpeOyeMyro HHPOpMaInio (B COOTBETCTBUU C LIEISIMHU CBOSH JESITEITLHOCTH);



® OPHEHTHUPOBATHCS B COAEPKAHUU TEKCTA, TOHUMATh IEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

e 0TOMpATh M AaHATM3UPOBATh HH(POPMAIMIO TI0 KHHEMATHKE U TUHAMUKE C ToMonipio MHTepHeTa;

® HAayYHUTHCS OLIEHUBATH PE3YJIbTATHI CBOCH ESTEIBHOCTH;

® YMETh MPEIBUIETh BO3MOXKHBIE PE3yIbTaThl, IOHUMATh Pa3INdns MEXy NCXOJHBIMH (PaKTaMU M THUIOTE3aMH Ul UX OOBSCHEHUSI, MEXKAY TEOPETHUECKON MOIENBIO M peabHBIM 00b-
EKTOM;

® YMETh IPOBOANTH SKCIIEPHMEHTAIBHYIO IPOBEPKY BBIABUHYTHIX TUIIOTES;

Kommynuxamuenuvie:

® Pa3BUBATh MOHOJIOTMYECKYIO U TUAIOTHUECKYIO PEUb;

® yMETh BOCHIPUHHMMATH IlepepadaThIBaTh U NPEABIBISATh HHPOPMAIHIO B CJIOBECHOW, 00pa3Hoil JopMax, BBIpakaTh CBOM MBICIIH, CIIyIIaTh COOECEIHUKA, IPUHUMATD €ro TOUKY 3pEHHs,
OTCTauBaTh CBOIO TOUKY 3PEHHUS, BECTU AUCKYCCHIO;
yYMeTb paboTaTh B IpyIIIIE.

MaruuTHoe noJie

JInuHocTHBIE:

e c(hopMHPOBATH TO3HABATEIBbHBIN HHTEPEC M TBOPUECKYIO HHHUIIMATHBY, CAMOCTOSTEIILHOCTE B IPUOOPETEHNH 3HaHUI 00 MAarHUTHBIX SIBICHHAX, IPAKTHYECKUE YMCHHUS;

e chopMHPOBATH IEHHOCTHOE OTHOIIEHHE PYT K JIPYTY, K YUUTENIO, K pe3yiIbTaTaM o0ydeHuS;

® HCIIOJIB30BaTh HKCIIEPUMEHTAIBHBIH METOJ] NCCIEIOBAHNS IIPH N3YUYCHUH MAarHUTHBIX SIBIICHUH;

YMeTb MPUHUMATh CAMOCTOSTEIbHBIC PEIICHNUS, 000CHOBBIBATh M OLICHUBATH PE3YJILTATHI CBOMX JICHCTBHUH, IPOSIBISATH MHULIMATHBY IIPU H3YYCHHH 3aKOHOB

BbINyCKHUK HAY4YUTCH:

* pacro3HaBaTh MarHUTHBIX SIBJICHUSI U OOBSICHATH HAa OCHOBE MMEIOIUXCS 3HAHUI OCHOBHBIC CBOWCTBA WMJIM YCJIOBUSI MMPOTEKAHHS ITHX SIBJICHUI: KoJebaTeibHOe IBH)KEHHE, PE30HAHC,
BOJIHOBOE JIBM)KEHUE (3BYK);

* ONKCHIBATh M3YyUCHHBIC CBOWCTBA TEJl U MEXaHUYECKHE SIBJICHUS, UCTIONB3Ys (pU3NYECKUe BEIMYMHBL: aMIUIMTY/a, IEPUOJ] U YacToTa KojeOaHuil, JJIMHA BOJIHBI H CKOPOCTh €€ pacipo-
CTpaHEHHMsI; NIPH ONHMCAHWU NPABUIIBHO TPAKTOBATh (GM3MYECKUIl CMBICT MCIIOJIb3YEMbIX BEINYMH, MX 0003HAUCHHS M CTUHULBI U3MEPEHUS, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOLINE JTAHHYIO
(u3MYECKYIO BEIMYHHY C IPYTHMMH BEJIWYMHAMU, BEIYUCIIATH 3HaYeHHE (DM3MYECKOM BEIINUUHBI;

* pa3yMyaTh OCHOBHBIE NPU3HAKH U3YUEHHBIX (PU3NIECKUX MOJIEINEH;

* pemarth 33/1a4u, UCHOIb3Ys (pU3nvecKue 3aKOHbI M (POPMYJIBI, CBSI3bIBAIONINE (PU3HMUECKHE BETMUNHBI (aMIUINTYAA, TIEPHOJ] M YacTOTa KOJIeOaHH, [UIMHA BOJIHBI M CKOPOCTH €€ pacIpo-
CTpaHEHHMs1): HA OCHOBE aHAJIN3a YCJIOBHS 33Ja4M 3aIMChIBATh KPATKOE YCIOBHE, BBIIEIATH (PU3NUECKUE BEINYNHBI, 3aKOHBI ¥ (pOpMyIIbl, HEOOXOAMMBIE JUIsl €€ PEeIIeHNs, TPOBOANTH pac-
YeThl ¥ OLICHUBATH PEATFHOCTD HOIyYEHHOTO 3HAYEeHHsI (PU3NUECKOM BEJINUNHEI.

BbInycKHUK NOJTYYUT BO3MOKHOCTh HAYYHThCS:

*  UCNONIB306AMb HAHUS O MACHUMHbIXAGIEHUSX 8 NOBCEOHEBHOU JHCUZHU 015l 0becneueHus 6e30nachocmu npu oopawjeHuu ¢ nPUOOPamMU U MeXHULECKUMU YCMPOUCmeamu, 0l Coxpaue-
HUS 300P08bsL U CODTIOOEHU HOPM IKOOSUUECKO20 NOBEOEHUS 8 OKpYHCalowell cpede; NPUueoOUmy Nnpumepbl NPAKMU4EcKo20 UCNONb308AHUA PUIULECKUX 3HAHUL O MEXAHUYECKUX s8jle-
HUAX U PU3UYECKUX 3AKOHAX,

> pasnuuame epaHuybl NPUMEHUMOCY PUIULECKUX 3AKOHO8,

HAX00UMb A0EK8AMHYIO NPEONIOHCEHHOU 3a0ate PU3UYECKyI0 MOOeNb, pa3peuams npodiemy KaK Ha OCHO8e UMEIOWUXCA 3HAHUL N0 MEXAHUKE ¢ UCHOb308AHUEM MATNEMAMUYecKo20 an-
napama, max u npu ROMOWU Memooos8 OYeHKU.

Pezynamuenuvie:

® OBJIA/ICTh HAaBBIKAMH CAMOCTOSITEILHOTO IPHOOPETEHNUS 3HAHUH O MAarHUTHBIX SIBJICHUSX HA OCHOBAHWMM JIMYHBIX HAOJIOICHHH;

® OBJIAJIETh HABBIKAMH CAMOCTOSITEIbHON MOCTAHOBKU LIENH, INTAHUPOBAHUS X0 IKCIIEPUMEHTA, CAMOKOHTPOJIS M OLEHKH PE3yJIbTaTOB U3MEPEHUS IIPU BHITIOIHEHUH JIOMAIIHUX JKCIIe-
PUMEHTaIBHBIX 33aHHH, Ta00PaTOPHEIX padoT;

® HAay4YHUTHCS CAMOCTOSATENILHO HCKaTh, OTOMPATh M aHAIM3UPOBaTh HH(POPMaIHIo B ceTd HTEpHEeT, ClipaBOYHOM JINTEPATYpE;

Ilo3nasamenvnoie:

® BOCIIPHHUMATH U IIEPEBOANTH YCIOBUS 33/1a4 B CHMBOJINYIECKYIO GOPMY;

® HaXOJHTh B TEKCTE TpebyeMyio HHYOPMAITHIO (B COOTBETCTBHH C IETSIMH CBOCH EATEIEHOCTH);
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® OPHECHTUPOBATHCS B COJICPIKAHUH TEKCTA, IOHUMATH IIEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBAThH TEKCT;

e 0TOMPATh ¥ aHANM3UPOBATH HHOOPMAITHIO O MEXaHWIECKHX KOJIEOaHHUAX W BOJHAX ¢ MOMoIbio MHTEpHeTa;

® HAYYUTHCS OIICHUBATH PE3yJIBTATHI CBOCH NEATSIFHOCTH;

® YMETh MPEIBAUACTH BOZMOKHBIE PE3YNIbTaThl, IOHIMATh PA3NIns MEXIY HCXOAHBIMA (DaKTaMH M TUTIOTE3aMH UL UX OOBACHEHHS, MEXIy TEOPETUIECKOH MOIEITBIO M peaIbHBIM 00B-
EKTOM;

® YMETh MIPOBOIUTH SKCIIEPUMEHTAIBHYIO IPOBEPKY BBIABUHYTHIX THITOTE3;

Kommynurkamuenoie:

® pPa3BHBATh MOHOJIOTMYCCKYIO U TUAIOTHUCCKYIO PEUb;

® YMCTh BOCIIPHHUMATH MepepadaThiBaTh U MPEAbIBIATh HH()OPMAITUIO B CIIOBECHOM, 00pa3HOi GopMax, BeIpaXkaTh CBOM MBICIH, CIYIIATh COOCCENHUKA, IPUHUMATH €r0 TOYKY 3PEHHUS,
OTCTaMBAaTh CBOIO TOYKY 3PCHHS, BECTU IUCKYCCHIO;

yMeTh paboTaTh B TPYIIIIE..

DJIeKTPOMATHETH3M
Jluynocmnoie:

¢ copMupoBaTh MO3HABATEIEHBIA HHTEPEC M TBOPUCCKYIO HHAIIUATUBY, CAMOCTOSATEIFHOCTh B IPHOOPETCHAN 3HAHUN O 3aKOHAX AJIEKTPOMAarHeTH3Ma, IPAKTHIECKUE YMCHHS,

e copMupoBaTh ICHHOCTHOE OTHOIICHHE APYT K OPYTY, K YUUTEII0, K pe3yIbTaTaM 00ydeHIS,

® HCIIOJIb30BaTh 3KCHepHMeHTaﬂLHLIﬁ METOA UCCICAOBAHUS MNP N3YYCHUH DJICKTPOMATrHUTHBIX HBHCHHﬁ;

YMETH NIPUHUMATL CAMOCTOATCIIBHBIC PEIICHUA, O6OCHOBI)IB8.TL 1 OLICHUBATL PE3YJIbTATBI CBOUX HeﬁCTBHﬁ, MPOSABJIATL MHULHUATUBY MMPU U3YUCHUNU 3aKOHOB COXPAHCHUA .

BBINyCKHUK HAYYHMTCSH:

¢ pacriodHaBaTb 3aKOHBI 3JICKTPOMArHeTusMa u O6'I))ICHHTB Ha OCHOBC UMCHOIIUXCA 3HAHUM OCHOBHBIE CBOMCTBA UJIH YCJ10BUA NIPUMEHCHUA 3TUX 3aKOHOB!

* aHAJIM3UPOBATH MPOUCXOAIINE SIBICHHS U MPOILECCHI, UCIOJB3Ys (HU3NUCCKHUE 3aKOHBI; IIPH TOM Pa3IHYaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA M €r0 MaTEMAaTHYECKOE BhIPAKCHUE.

* MPHUBOAMTH MPUMEPHI MPAKTUUECKOTO UCTIONB30BaHMS (PU3MUCCKIX 3HAHUN O DJICKTPOMArHeTU3Ma

* pemaTh 3214, UCIIONB3Ys (PU3NUECKUE 3aKOHBI W (DOPMYIIBI, CBSA3BIBAONINE (PU3HUCCKIIC BETMYMHEI HA OCHOBE aHAIHM3a YCIIOBHS 3a/1a4d 3allCHIBATH KPAaTKOE YCIOBHUE, BELICTATE (-
3WYECKUE BETMYMHEI, 3aKOHBI M (QOPMYITBI, HEOOXOIMMEIE IS €€ PEIICHHUS, IPOBOAUTH PACUETHI M OIICHUBATh PEATbHOCTH MOyYCHHOTO 3HAYCHU ST (PH3UUSCKON BEITMIHHEL.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

* UCNONBL308aMb 3HAHUS O 3AKOHAX COXPAHEHUs 8 NOBCEOHEBHOU JHCU3HU OJisl 0becneyeHus Oe30NACHOCIMU NPU 00paeHUU ¢ NPUOOPaAMU U MEXHUYECKUMU YCIMPOUCMBAMU, Ol COXPAaHe-
HUSL 300P08b3L U COONOOEHUSL HOPM IKOTIO2UYECKO20 NOBEOeHUsl 8 OKPYJiCarowell cpede; NPUBoOUms NPUMepbl BIUSHUS INEKMPOMACHUMHBIX U3LYYe HULL Ha JCUBble OP2AHUZMbL,

* PazIuy¥amsv paHuYybl NPUMEHUMOCHU PUSUYECKUX 3AKOHO08, NOHUMAMb 8Ce00WUll Xapakmep ()yHOAMEeHMATbHBIX 3AKOHO8 U 02PAHUYEHHOCHb UCNOIb308AHUS YACTIHBIX 3AKOHO8,

* UCNONB308AMb NPUEMbL ROCMPOEHUST QUUYECKUX MOOeell, NOUCKA U (DOPMYAUPOBKU OOKA3AMENbCME BLLOGUHYMbLX 2UNOME3 U MeOPemutecKux 6bl60008 HA OCHOBE IMIUPUHECKU
VCMAHOBLEHHBIX (haKmos;

* HAX00UMb A0EK8AMHYIO NPEONONCEHHOU 3a0aye UULECKYIO MOOEb, pA3peuams npooiemy KaxK Ha OCHOBE UMEIOWUXCS 3HAHUT O 3AKOHAX COXPAHEHUSC UCNOTIb308AHUEM MAMEMAmi-
yecko2o annapama, max u npu NOMOowU Memoo08 OYeHKU.

Pezynamuenule:

* OBJAJCTh HAaBBIKAMH CAMOCTOSTEIBHOTO MPHOOPETEHHUS 3HAHUH O 3aKOHAX AJIEKTPOMarHeTH3Ma OCHOBaHUH JIMYHBIX HAOIIOACHUH;

® OBJIAJICTh HABBIKAMH CAMOCTOSTEIHHON MOCTAHOBKYU IICNH, IUTAHUPOBAHHS X0J[a IKCIIEPHUMEHTA, CAMOKOHTPOJIS U OI[CHKU PE3yJIbTaTOB M3MEPCHUS IIPH BBHITIOJTHEHUH JOMAITHUX JKCIIC-
PUMEHTABHBIX 3aJIaHUMH, JIAOOPATOPHBIX PadOT;

® HAYYUTHCS CAMOCTOSATEIEHO UCKATh, OTOMPATh U aHATH3UPOBATh MHPOPMAIUIO B ceTH VHTepHET, CIpaBOYHON TUTEparType;

Ilo3nasamensnoie:

® HaXOJWTh B TEKCTE TpeOyeMyro HH(OpMAIUO (B COOTBETCTBHUH C IIETSIMH CBOCH JEATEIIEHOCTH);

® OPUCHTHUPOBATHCA B COACPIKAHUMN TEKCTA, IOHUMAThH HeJ’IOCTHBIﬁ CMBICJI TEKCTA, CTPYKTYPHUPOBATH TEKCT,

e 0TOMPAThH ¥ aHAIM3UPOBATH HH(POPMAIHIO 00 IEKTPOMATrHUTHBIX SABICHISX ¢ TOMoIIbio MHTEpHeT];

® HAYYUTHCA OLICHUBATH PE3YJIbTATHI CcBOEH JACATCIIBHOCTH,
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® YMETh NPEIBUIETh BO3MOXKHBIE PE3yIbTaThl, IOHUMATh Pa3JInuus MEXy UCXOJHBIMU (haKTaMH M TMIIOTE3aMH ISl UX OOBSCHEHMS, MKy TEOPETUUECKONH MOAENBIO U peallbHbIM 00b-

EKTOM;

® YMETh MIPOBOIUTH SKCIIEPUMEHTAIBHYIO IPOBEPKY BBIABUHYTHIX THITOTE3;

Kommynurkamuenoie:

® pPa3BHBATh MOHOJIOTHYECKYIO U THAIOTHYECKYIO PEUb;

® YMETh BOCIIPHHUMATD IepepadaThIBaTh U MPEIbIBIATh HHPOPMAITHIO B CIIOBECHOH, 00pa3HO# GopMax, BEIpaXaTh CBOM MBICIH, CIYIIATh COOCCeqHNKA, IPUHIMATE €r0 TOYKY 3PCHUS,

OTCTaMBAaTh CBOIO TOUKY 3PCHHS, BECTH AUCKYCCHIO;

yYMeTb paboTaTh B IpyIIIIE.

Ilenu nepeMeHHOr0 TOKA

Juunocmmuvle:

e copMupoBaTh MO3HABATENEHBIA HHTEPEC M TBOPUECCKYIO HHAIIMATHUBY, CAMOCTOSATEIFHOCTh B IPHOOPETEHUH 3HAHUH, IPaKTUIECKHAE YMEHIIS,

¢ copmMupoBaTh IEHHOCTHOE OTHOLICHHE APYT K APYTY, K YIUTEII0, K pe3ylbTaTaM O0y4IeHHs;

® HCIIOJH30BAThH IKCIIEPHUMEHTAIBHBIN METOJ] HCCIIeJOBAaHUS TIPH N3YICHUH LIETICH IEPEMEHHOTO TOKa;

YMETh IPUHIMATh CAMOCTOSTEIbHBIC PEIICHHSI, 00OCHOBHIBATH U OIICHUBATH PE3yIBTATHl CBOUX JIEHCTBUH, MPOSBIATH MHULIUATHBY IIPH H3YICHU M,

BbINyCKHUK HAYYMTCH:

® [aBaTh OMpEICICHHS MOHATHI: MAarHUTOAJIEKTpHYeCKast HHAYKIUS, KOIeOaTeIbHBIH KOHTYD, pE30HAHC B KOJIeOaTeIbHOM KOHTYpPEe, COOCTBEHHAS M MIPUMECHAsI TPOBOIUMOCTb, JOHOP-
HBIC ¥ aKIIEMITOPHBIC IPUMECH, P—N-TIePeXO0, 3aITUPAIOIIHI CIIOH, BRIIPAMIICHHAE TIEPEMEHHOTO TOKa, TPAH3UCTOD; (PU3NICCKUX BeIHMUUH: (Daza KoeOaHuH, NelCTRYOIee 3HAUCHNE CH-
JIbI IEPEMEHHOT0 TOKa, TOK CMEIICHUS, BpeMsl peJlakcallii, EMKOCTHOE CONPOTHUBIICHNE, HHIYKTUBHOE CONPOTUBIICHHE, KOO (OUIIMEHT YCHIICHNUS |

® OIMCHIBAThH SIBJICHUE MarHUTONICKTPUUECKON MHIIYKIIUH, JHEPIrOOOMEH MEXIY 3JICKTPUYECKUM U MAarHUTHBIM I10JIEM B KOJIE0ATEIbHOM KOHTYPE U SIBJICHHE PE30HAHCA, OIMCHIBATH BbI-
MpSIMIICHHUE TIEPEMEHHOT0 TOKA C TIOMOIIIBIO MOJTYIIPOBOIHUKOBOIO IM0/A;

® JCTOJIb30BaTh HA MPAKTUKE TPAH3UCTOP B YCHIIUTENIE U TE€HEPAaTOpe INEKTPUUECKUX CUTHAJIOB;

® OOBSCHSTH IPUHIMII JICHCTBUS MOJTYIPOBOJIHUKOBOTO JINO/1a, TPAH3UCTOPA

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUUThCS:

* HCHOJB30BaTh MOJYYCHHBIC 3HAHUS B TIOBCEIHEBHON KU3HU MPH OOPAIICHHH ¢ TPUOOPAMU U TEXHUIECKAMHU yCTPOHCTBaMU (CUYSTIYNK HOHU3UPYIOUNIUX YACTHII, JO3UMETP), s COXpa-

HEHHS 3JJ0POBbS M COOJFOICHUS HOPM 3KOJIOTHIECKOTO ITOBEICHUS B OKPYKaIOIIeH Cpee;

* MPOTHO3UPOBATH BO3MOXKHBIC BAPHAHTHI BBIHYKICHHBIX KOJIEOaHHH OJJHOTO M TOTO K€ MPYKHHHOTO MasTHHKA B CpeJaxX ¢ pa3HOH INIOTHOCTBIO.

Pezynamuenuie:

® OBJIAJICTh HABBIKAMH CAMOCTOSTETIHHOTO MMPHOOPETCHUS 3HAHUIA O O MEPUOTUUSCKOM JABIDKCHIH HA OCHOBAHWH JIMIHBIX HAOJFOICHHIA;

® OBJIAJICTh HABBIKAMH CAMOCTOSITETIFHOMN MOCTAHOBKHU LIENH, INTAHUPOBAHUS X0/1a IKCIIEPUMEHTa, CAMOKOHTPOJIS U OIICHKH Pe3yIbTaTOB U3MEPEHHU S MPH BHIOJHEHUH JOMAIIHUX JKCIIe-

PUMEHTAJIBHBIX 33JaHUH, Ta00paTOPHBIX PadoOT;

® HAay4YHUTHCS CAMOCTOSATENILHO HCKaTh, OTOMPATh U aHAIM3UPOBaTh HH(OPMaIHIO B ceTi HTepHeT, CipaBOYHOI JINTEpaType;

Ilo3nasamensnuie:

® BOCIIPUHUMATH U NIEPEBOANUTH YCIOBHS 33]]a4 B CHMBOJINYECKYIO GOPMY;

® HaXOJWTh B TEKCTE TpeOyeMyro HHPOPMAIHIO (B COOTBETCTBHHU C LIEISAMHU CBOSH JACSITETLHOCTH);

® OPHEHTHPOBATHCS B COAEPKAHUM TEKCTA, TOHMMATh LIEJIOCTHBIN CMBICT TEKCTa, CTPYKTYPUPOBATh TEKCT;

e OTOMpaTh M aHAJIM3HPOBATh MH(POPMAIMIO O CBETOBHIX SBJICHHUX C TIOMOIIBI0 IHTEepHeTa;

® HAYYUTHCS OLICHUBATh PE3YIbTATHI CBOEH EATENLHOCTH;

® YMETh MPEIBUIETh BO3MOXKHBIE PE3yJIbTAThl, IOHUMATh Pa3Indus MEXly HCXOJHBIMU (haKTaMH M TMIIOTE3aMH ISl X OOBSICHEHHMS, MEX]Ty TEOPETHIECKOH MOJENBIO U pealbHbIM 00b-

€KTOM;

® YMETh IIPOBOIUTH SKCIIEPUMEHTAIBHYIO IPOBEPKY BHIABUHYTHIX THIIOTE3;

Kommynuxamuenwle:

® Pa3BHBATh MOHOJOTMYECKYIO U THAIOTHYECKYIO PEUb;
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® yMETh BOCIPUHHMMATH NlepepadaThIBaTh U NPEIbSBIATE HHPOPMALIMIO B CIIOBECHOH, 00pa3Hoil Gopmax, BeIpaXaTh CBOM MBICIIH, CIYIIAaTh cOOeceJHUKA, TPUHIUMATh €0 TOUYKY 3PEHUS,

OTCTaMBaTh CBOIO TOYKY 3PEHHMs, BECTU IUCKYCCHIO;

yMeTh paboTaTh B TPYIIIE.

DJIeKTPOMATHUTHOE u3JjiydyeHue. W3iyyeHue u mpueM 3J1eKTPOMATHUTHBIX BOJH

JInyHoCTHBIE!

e c(hopMHPOBATH MO3HABATEIBbHBINA HHTEPEC M TBOPYECKYIO HHUIIMATHBY, CAMOCTOATEILHOCTh B IPUOOPETEHUH 3HAHUH O IPOCTHIX MEXaHU3MaX;

e c(hopMHPOBATH LIECHHOCTHOE OTHOIIEHHE JIPYT K APYTY, K YUUTEII0, K pe3yIbTaTaM 00ydeHus;

YMETb NPUHUMATh CAMOCTOSITEIIbHBIE PEIIEHNs, 000CHOBBIBATH U OLIEHUBATh PE3YNBTAThl CBOUX JICHCTBHM, IPOSIBISITH HHUIIMATHBY IPH U3YYEHH U UCTOPUH MPOCTHIX MEXaHU3MOB;

BhInycKHUK HAYYMTCA:

e J1aBaTh ONPE/ICIICHHS OHITHI: HIEKTPOMarHUTHast BOJIHA, Oerylas rapMOHHYECKas 3JIeKTPOMAarHUTHAS BOJIHA, TNIOCKOIIOJISIPH30BaHHAs (MU JTMHEHHO-ITOJSIPU30BaHHAS ) DJIEKTpOMar-
HHUTHAsI BOJIHA, IIIOCKOCTb MOJIAPHU3ALIMN 3JIEKTPOMArHUTHON BOJHBI, ()POHT BOJIHBI, JIyd, PAJHOCBA3b, MOLYJISIINS U AEMOIYJISAINS CUTHANA, aMITUTYJHAS 1 9aCTOTHAsI MO LY, (Hu-
3MYECKHUX BEJIMYMH: IJIMHA BOJHBI, TOTOK SHEPTUH U INIOTHOCTh MOTOKA SHEPTUH HIEKTPOMArHUTHOHN BOJIHBIL, HHTEHCUBHOCTbD JIEKTPOMArHUTHO i BOJIHBI;

® 00BSCHATH 3aBUCHMOCTh HHTEHCHBHOCTH 3JICKTPOMATrHUTHOHM BOJIHBI OT YCKOPEHUSI N3ITyHalOIIeH 3apsyKeHHOH YaCTHUIIbI, OT PACCTOSHUS 10 NCTOYHHUKA U3ITyUCHUS U €T0 YaCTOTHI;

® ONMCBHIBATH MEXAHHU3M JABJIEHHS HIIEKTPOMArHUTHOHN BOJIHBI,

e KiaccH(UIMPOBATh ANAMA30HbI YACTOT CHEKTPA 3JIEKTPOMATHUTHBIX BOJIH;

® OMHUCHIBATH OMBIT O COOPKE MPOCTEHINETO PagHoNePEeaaTINKA U PAJAUOTIPUEMHHKA.

BbINYCKHUK NOJYYHT BO3MOKHOCTh HAYYUTBCH:

* NPUMEHSTD MOIyYSHHBIE 3HAHUS JJIsl COOPKHU MPOCTEHILIEro pajnonepeiaTiiuKa U paJionpueMHIKa

Ilosnaéamenvnoie:

® HaXOJUTh B TEKCTE TpeOyeMyto HHPOPMaIHIO (B COOTBETCTBUH C LIEJISIMH CBOCH JIeTEIbHOCTH);

® OPHEHTHPOBATHCS B COCPKAHMM TEKCTa, IOHUMATH IEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPUPOBATh TEKCT;

e OTOMpaTh M aHAJIM3UPOBATh HH(POPMAIHIO O CTPOSHUH U 3BOJIIOIIMY BeeneHHoit ¢ moMomipio MHTepHeTa;

® HAYYUTHCS OIICHUBATh PE3yJIbTATHI CBOEH EATEIFHOCTH;

YMETb NPEABUAETh BO3MOXKHBIE PE3YIIBTAThl, IOHUMATh PA3JINdUs MEXK/y HCXOAHBIMH (JaKTaMH U THUIIOTE3aMH ISl UX 0OBSCHEHHSI, MEX/ly TEOPETHIECKON MOJICNIbIO M peasbHBIM 00beK-

TOM;

Pezynamuenuie:

® OBJIA/ICTh HAaBBIKAMH CAMOCTOSITEIEHOTO IPHOOPETEHNUS 3HAHUH O TMPOCTHIX MEXaHU3MaX Ha OCHOBAaHMH JIMUHBIX HAOJIIOICHHH;

® HAay4YHUTHCS CAMOCTOSATENILHO HCKaTh, OTOMPATh M aHAJIM3UPOBaTh HH(POPMAIHIO B ceTH IHTepHeT, cripaBOYHOI! IuTepartype;

Kommynuxkamuenuie:

® Pa3BUBATh MOHOJIOTMYECKYIO U THAIOTHUECKYIO PEUb;

® yMETh BOCIIPHHUMATb MepepadaThIBaTh U IPEIbSIBISITE HHYOPMALIUIO B CIIOBECHOM, 00pa3HOii (hopMax, BEIpaKaTh CBOM MBICIIH, CIYIIATh COOECEIHIKA, IPUHUMATh €r0 TOUYKY 3peHHS,

OTCTaMBaTh CBOIO TOYKY 3PEHHMS, BECTH IUCKYCCHIO;

yMeThb paboTaTh B TpyIIIe.

I'eomeTpuyeckas ONTHKA

JIn4HoOCTHBIE:

e chopMHPOBATH TO3HABATEIBHBIN HHTEPEC M TBOPUYECKYIO HHUIMATHBY, CAMOCTOSTENILHOCTD B TPUOOPETEHNH 3HAHN I 110 TEOMETPUYECKON ONTHKE, NPAaKTHIECKUE YMEHHS;

e c(hopMHPOBATH IECHHOCTHOE OTHOIMIEHHE JIPYT K JIPYTY, K YUUTENIO, K pe3ysbTaraM o0y4eHus;

® HCIOJIb30BATh IKCIIEPUMEHTAIBHBIN METO/] UCCIIEJOBAHUS MIPU U3YUYE€HUH CBETOBBIX SIBJIICHUIL;

YMETb NPUHUMATh CAMOCTOSITEIbHBIE PEIIeHNs,, 000CHOBBIBATH U OLIEHUBATH PE3YJILTAThl CBOMX JICHCTBUM, MPOSBIISATS MHULMATHBY IIPH U3yYEHUH CBETOBBIX SBJICHUI;

BbInycKHUK HAy4YMTCA:

® 1aBaTh ONPE/CITICHNS OHATHIA: IepeAHNi (PPOHT BOJHBI, BTOPUYHBIC MEXaHMUYECKIE BOJIHBI, MHIMOE U JIEHCTBUTEIbHOE H300paKeHHUS, IPEJIOMIICHIE, TTOJTHOE BHYTPEHHEE OTPaKEHHE,
JCTIEPCHS CBETA, TOUCYHBIM NCTOYHUK CBETA, INH3a, (DOKaIbHAs MIIOCKOCTh, aKKOMO/IAITHS, JTyNa; ((U3NIeCKIX BETUYNH: YTOJI MaACHHUs, YT Ol OTPayKEHHsI, yroJ MPeJIoMIIeHNUs, a0Cco-
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JIFOTHBIN 1TOKa3aTellb MPEJIOMIICHHUS CPE/Ib, YTOJI MOJIHOTO BHYTPEHHETO OTPAXXEHUSI, IPEIOMIISIONINI YToJl TPU3MBI, JIMHEHHOE YBEINYEHHE ONTHYECKONW CHCTEMBI, ONITHYECKask CHIa
JIH3BI, TIOTIEPETHOE YBEINUEHHE JINH3bBI, PACCTOSIHNE HAMIIYYIIETO 3PEHHS, YIIIOBOE YBEIHUCHNUE;

® HaOIIOAATh ¥ MHTEPIPETUPOBATH SABICHUS OTPAKCHUS U MPETIOMIICHNSI CBETOBBIX BOJIH, SIBIICHNE TIOJIHOTO BHYTPEHHETO OTPaKCHNS, SIBJICHHUE ANUCTIEPCUH;

BbINyCKHUK MOJTYYUT BO3MOKHOCTb HAYYHThCS:

* 00BACHATH 3G EKT 3aMEVICHNS BPEMEHH, ONPEIENIATh COOCTBEHHOE BPEMsI, BpEMsI B Pa3HBIX HHEPIHUAIBHBIX CHCTEMaX OTCYETa, OMHOBPEMEHHOCTh COOBITHIA;

Ilo3nasamensnoie:

® HaXOJWTh B TEKCTE TpeOyeMyIo HH(YOPMAITHIO (B COOTBETCTBHH C IETISIMH CBOCH JCATEIIHHOCTH);

® OPHUECHTHPOBATHCS B COJACP)KAHUN TEKCTA, IIOHUMATH [EIOCTHBIN CMBICI TEKCTa, CTPYKTypPHPOBATh TEKCT;

e 0TOMpATh M aHATM3UPOBATh HH(POPMAINIO O CTPOCHUH U 3BOIONNH BeeneHHoi ¢ momomipio MHTEpHETA;

® HAay4YHUTHCS OLICHUBATH PE3YJIbTAThl CBOCH JIESATEIbHOCTH;

YMETb MPEBUICTH BO3MOXKHBIE PE3YNIbTAaThl, IOHUMATh P3Nyt MEXy UCXOAHBIMU (aKTaMH U TUIIOTE3aMH JUIs UX O0BSICHEHUS, MEXIY TEOPETUUECKOM MOJIEINIBIO M pealbHbIM 00beK-

TOM;

Pezynamuenvie:

® OBJIAJICTh HaBbIKAMHU CaMOCTOATCIIBHOTO an06peTeHH51 3HaHUM O IMPOCTHIX ME€XaHU3MaxX Ha OCHOBAHUHN JIMIHBIX HaGHIOI[eHHﬁ;

® HAayYHUTHCS CAMOCTOSATENHHO NCKaTh, OTOMPATh M aHATM3NPOBATh HH(GOPMAIHIO B ceTH HTepHET, CIIpaBOYHON JINTEPATYpE;

Kommynuxamuenuie:

® pa3BUBATH MOHOJIOTMYECKYIO U JUATIOTHUECKYIO PEUb;

® yMETh BOCIIPHHHMMATH NepepadaThIBaTh U NPEIBSBISTE HHPOPMAIIHMIO B CIIOBECHOH, 00pa3HOi (opmax, BEIpaXaTh CBOM MBICIIH, CIYIIAaTh cOOeCeJHN KA, TPUHIMATh €0 TOUKY 3PEHUS,

OTCTauBAaTh CBOIO TOUKY 3PEHHS, BECTH AUCKYCCHIO;

yMeTb paboTaTh B IPYIIIIE.

BoJiHoBas onTuka

JInyHOCTHBIE:

- chopMHpOBaTh MO3HABATEIBHBIA HHTEPEC ¥ TBOPYECKYIO HHULMATUBY, CAMOCTOSTENILHOCTD B IPUOOPETEHUH 3HAHUH O SIBIICHUU MHTEPEpEeHIMU U AU(PPaKIMK CBETa, MPAKTHYECKUE

YMEHUS,

- chopMHPOBaTh IIEGHHOCTHOE OTHOLICHHUE APYT K JAPYTY, K YUHUTEII0, K pe3ybTaTaM 00y4eHHs;

* ICTIOJIb30BATh 9KCIIEPUMEHTAIIBHBII METOJI HCCIICIOBAHUS IIPU U3YUCHHN JIaBIICHNS;

* YMETb IPUHUMATh CAMOCTOSITENIbHBIE PEIICHNs, 000CHOBBIBATh U OIIEHMBATH PE3YIBTATHl CBOMX JICHCTBHM, IPOSBIIATh MHUIIMATHBY TP U3YYEHUN JIaBICHHS TBEPBIX TEJ, )KUAKOCTEH 1

ra3oB;

BbINyCKHUK HAY4YMTCS:

e J1aBaTh OMpE/ICIICHHs OHITHII: MOHOXpOMAaTHYeCcKast BOJIHA, KOT€PEHTHBIE BOJIHBI M NCTOUYHHUKHU, HHTEp(EpEHINs, TPOCBETIICHNE ONTHKH, An(ppakims, 30Ha Ppeneis; pU3nvecKkux Be-
JIMYYH: BPEMsI U JUIMHA KOT€PEHTHOCTH, TeOMETPHUECKast pPa3HOCTh X0J1a HHTEeP(EpHUpPYIONINX BOJIH, IEPUOJ U pa3peIaromas CiocCoOHOCTh TU(PAKINOHHON PEIIeTKH;

® Ha0JII0/1aTh U MHTEPIIPETUPOBATH (OMKMCHIBATH) PE3YJIbTAThl JJIEMOHCTPALIMOHHBIX SKCIIEPUMEHTOB 110 HAOJIIOACHHIO SIBJICHUH HHTepPEepeHLINH 1 TU(P AKI[K CBETa;.

- IPUMEHSATH MOJIyYEHHbIE 3HAHUS JUIS OOBSICHEHHUS SIBIICHHUH, HAOII0aeMBbIX B IPUPOE U B OBITY

BbINYCKHUK NOJIYYUT BO3MOKHOCTh HAYYUTHCS:

‘TIOHUMATh ¥ OOBSACHSTH IEIOCTHOCTh (PH3HMUYECKON TEOPHH, Pa3NudaTh TPAHUIIEI €€ TPUMEHUMOCTH U MECTO BPSILy OPYTUX (PU3NIECKUX TEOPHH;

© BJIAJICTh IpUEMaMU MTOCTPOCHU A TCOPETHUUCCKUX TOKA3ATECIIBCTB, a TAKXKE ITPOTHO3UPOBAHUA 0COOEHHOCTEH IIPOTCKaHUA (bl/IBI/I‘-IeCKI/IX SIBIICHUM U IIPOECCOB HA OCHOBEC IMOJTYYCHHBIX TCO-

PETUYECKUX BBIBOAOB U JOKA3aTECIbCTB,

-XapaKTepH30BaTh CHCTEMHYIO CBS3b MEX/y OCHOBOIIOJIATaIOIMMHU HAYYHBIMH MTOHATHIMU: IPOCTPAHCTBO, BPEMsI, ABW)KEHHE, CHJIA, SHEPIUS;

‘BBIIBUTATh T'MITOTE3bl HA OCHOBE 3HAHMSI OCHOBOIOJIATAIOMINX (PU3MUECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

* CaMOCTOSTENBHO IJIAHUPOBATH U MIPOBOJUTH (PU3NYECKUE IKCIIEPUMEHTHI;

* XapaKTepHU30BaTh IJI00ATBHbBIE TPOOJIEMBI, CTOSIIIUE TIEPE] YeTI0BEUECTBOM: SHEPTeTHUECKUE, CHIPEEBbIE, SKOJIOTHIECKUE, — U POJIb (PM3UKH B PELIEHUH ATHX IPOOIIeM;

- pemarh NPaKTUKO-OPHEHTUPOBAHHbBIE KAYECTBEHHBIE U pacyeTHBIE (PU3NUECKHE 3a/1aull C BBIOOPOM (PM3HUECKON MOJIEINH, UCTIONB3Ysl HECKOJIBKO (PM3MYECKUX 3aKOHOB Wi (hopmyit,

CBA3BIBAIOIINX U3BCCTHHBIC q)mnqecm/le BCJIMYMHBI, B KOHTEKCTE MCKITPEIMETHBIX CBHBCﬁ;
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- OOBSICHSITH NPUHLUIIBI PA0OTHI M XapaKTEPUCTHKH U3yUYEeHHBIX MAIINH, NPUOOPOB M TEXHUYECKUX YCTPOMHCTB;

- OOBACHATH YCIOBHS NPUMEHEHUS (PU3MUECKUX MOJENeH MPpH peneHnn (GU3NIeCcKnX 3a7ad, HAXOAUTh aJeKBaTHYIO IPEITI0KCHHON 3aaue PU3MIeCKyI0 MOJIEIh, pa3peniaTs mpooieMy

KaK Ha OCHOBE MMCIOIINXCS 3HAHUM, TaK U P MOMOIIN METOJIOB OIICHKH

PerynsituBHbIe

- OBJIA[ICTh HABBIKAMHU CAMOCTOSTEIHHOTO NPHOOPETeHNUS 3HAHUH O SBJICHUN HHTEP(EPeHINN U TU(PAKIINN CBETa Ha OCHOBAaHUH JIMYHBIX HAOJIOICHUI;

- OBJIA[ICTh HAaBBIKAMH CAMOCTOSTEIIFHOM ITOCTAHOBKH LIENH, ITTAHUPOBAHHS X0a SYKCIICPUMEHTA, CAMOKOHTPOJIIS M OLIEHKU Pe3yJIbTATOB H3MEPEHUS IIPY BBIITOJTHEHUH JOMAITHUX JKCTIe-

PUMEHTAJBHBIX 3aJaHUH, TaO0paTOPHEIX padoT;

* HAYYHUThCS CAMOCTOSTEIILHO UCKAaTh, OTOMPATh M aHAIN3UPOBATh HHPOPMAIHIO B ceTH VIHTEpHET, CIIpaBOYHOM IMTEpaType;

Ilo3nagamensvHhule:

- BOCIIPMHUMATb U NEPEBOJUTH YCIOBUS 3a]a4 B CUMBOJIMUECKYIO (hopmy;

* HAXOJUTh B TEKCTE TPeOyeMyro HHPOPMAIHIO (B COOTBETCTBHH C LIEIISIMU CBOCH ACSTEILHOCTH);

- OPUEHTHPOBATHCS B COJIEP)KaHUN TEKCTA, IOHUMATH IIEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;

- OTOMpaTh ¥ aHATM3UPOBATH MH(POPMALIMIO O IABJICHUU TBEPJBIX TEJ, XKHUIKOCTEH, ra30B ¢ HOMOIIbI0 MHTepHeTa;

* HAYYUTHCS OIICHUBATh PE3yJIbTATHI CBOCH NEATCIFHOCTH;

* YMETb MPEIBUACTh BOSMOXKHBIC PE3YIIFTAThI, IOHUMATh Pa3IMIHsI MEX Ty UCXOTHBIMHU (PaKTaMU M THIIOTE3aMH ISl HX OOBSICHEHHUS, MEXKAY TEOPETHISCKON MOIEIHIO B PeaJbHBIM 00B-

EKTOM;

* YMETb MPOBOIUTH SKCIIEPUMCHTAIBHYIO IIPOBEPKY BHIABHHYTHIX THITOTE3;

Kommynurkamuenoie:

* pa3BHBaTh MOHOJIOTHYECKYIO M JHAJIOTHYECKYIO PEUb,;

* YMETh BOCIIPHHHMATh NepepadaThiBaTh U NPEIbIBISTH HHYOPMALMIO B CJIOBECHOM, 00pa3Hoii (hopMax, BeIpaXkaTh CBOU MBICIIH, CIyILATh COOECETHUKA, IPUHUMATh €ro TOUYKY 3pEHH,

OTCTanBaTh CBOIO TOYKY 3PCHUsA, BECTU I[I/ICKyCCI/IIO;

‘- yMeTh paboTaTh B IpyIIIIE.

KBanToBasi Teopusi 3JIEKTPOMArHUTHOTO U3JIy4eHHsI U BeleCTBa

JInyHOCTHBIE:

-cOpMHUPOBATH MO3HABATENLHBIH HHTEPEC U TBOPUECKYIO MHUIIMATHUBY, CAMOCTOSTEILHOCTD B IPHOOPETEHNH 3HAHUH, TPAKTHYECKHUE YMEHUSL;

- chopMHPOBATh IIEGHHOCTHOE OTHOLIGHHUE APYT K JAPYTY, K YUUTEII0, K pe3ybTaTaM o0yueHUs;

* CTUMYJIHPOBATH MCIIOJIF30BaHHUE IKCIIEPIMEHTAIFHOTO METO/1a MICTIONIb30BAHMS IIPY M3YUCHHUHU IIPOCTHIX MEXaHU3MOB;

YMETh IPUHIMATh CAMOCTOSITEIBHEIC PEIICHHSI, 000CHOBHIBATH U OIICHUBATH PE3yIbTAThl CBOUX JNEHCTBHH, MPOSBISTh HHUIMATHBY IPH H3YICHUH PAOOTHI, MOIITHOCTH, SHEPT U

BbINyCKHUK HAY4YHUTCH:

* IaBaTh OIpEICIICHHS MTOHATHI: TEIUIOBOE M3ITydeHHEe, a0COIIOTHO YepHOe Telo, (oTodddekT, PoToMeKTPOHBI, POTOTOK, KOPITYCKYIISIPHO -BOTHOBOH [TyajTi3M, YHEPTETHUECKUI ypo-
BEHB, TMHEHYATHIN CIIEKTP, CIOHTAHHOE U HHIYIIUPOBAaHHOE H3IyUYCHHE, JIa3ep, CAMOCTOSATEIFHBIN H HECAMOCTOSTEIBHBIN pa3psasl; GU3NICCKUX BEIHYNH: padoTa BRIX0O/a, KpacHas
rpanuna ¢porodddexra, SHEPTUs NOHU3AIUY;

* Pa3bACHATb OCHOBHBIE II0JIO’KEHUSI BOJIHOBOM TEOpUU CBETA, KBAHTOBOM rumnoressl [1nanka, reopun atoMa BOIOpOa;

* (GopMynHUpOBaTh 3aKOHBI TEIIOBOT0 M3nyucHus Buna u Credana—DbonbimMana, 3akoHbl poTod¢ddexTa, COOTHOIICHHS HeopeaesieHHOCTel [ eiizeHOepra, moctynarsl bopa;

* OLICHHWBATH JIJIMHY BOJIHBI JI¢ Bpoiiisi, COOTBETCTBYONIYIO ABIKCHUIO AIEKTPOHA, KHHETHUYCCKYIO YHEPTHUIO JICKTPOHA TpU (poTod(ddeKkTe, UIMHY BOTHBI CBETa, UCITYCKAEMOT0 aTOMOM
BOJIOPOAA;

* ONHCHIBATH NPUHIMITHAIBEHYIO CXeMY OmbITa Pesepdopia, mpeiosKuBIIero IaHETAPHYIO MO aTOMa;

* OOBSCHSATH IPUHIIMIT ICUCTBHSI Ja3epa;

BbInycKHHUK MOJTYYUT BO3MOKHOCTh HAYUHTHCS:

- IOHUMATh B OOBSICHATH IETIOCTHOCTH (PU3UIECKOM TEOPHUH, Pa3IndaTh TPAHHUIIBI €€ IPUMEHIMOCTH U MECTO B PALY APYTUX (QU3HUECKUX TECOPHH;

* BJIAJICTh IpUEMaMU MTOCTPOCHU A TCOPETHUUCCKUX TOKA3aTECIIBCTB, 4 TAKKE IMPOTHO3UPOBAHUA oco0eHHOCTEN IMPOTCKaHUA (’pmnqecxnx SIBICHUM U IPOHECCOB HA OCHOBE IMOJTYYCHHBIX TCO-

PETUYECKUX BBIBOAOB U TOKA3aTCIILCTB,
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- pemarh NpakTUKO-OPUEHTUPOBAHHbBIE KAYECTBEHHBIE U pacyeTHbIC (PU3NUECKHE 3a/1aull ¢ BBIOOPOM (PM3HYECKON MOJIEIH, UCTIONB3Ysl HECKOJIBKO (PU3NYECKUX 3aKOHOB WIN GOPMYJI, CBSI-

3BIBAIOINX U3BECTHBIC (DU3NUECKHE BEITMIUHBI, B KOHTEKCTE MEXIPEIMETHBIX CBs3EHl.

PeryasituBHbIe:

*OBJIAJICTh HABBIKAMH CAMOCTOSATEIHHOTO IPHOOPETCHNS 3HAHNI HA OCHOBaHHUM JIMUHBIX HAOIIOACHUH,

MPaKTUYECKOTO OIBITA;

*OBJIAJIETh HABBIKAMH CAMOCTOSTENILHON IIOCTAHOBKY LIENH, TUIAHUPOBAHUS X0/1a SKCIIEPUMEHTA, CAMOKOHTPOJIS U OLEHKH PE3YJIbTATOB U3MEPEHNUS NP BBIIIOTHEHNN JOMAIIHHUX JKCIIE-

PUMEHTAIBHBIX 3aJaHui, JTAOOPaTOPHBIX PadoT;

“HayYHUTHCS| CAMOCTOSTENILHO UCKATh, OTOUPATh U aHAJIM3UPOBaTh HH(YOPMALUIO B ceTH VIHTEpHET, ClIpaBO4HON JIUTEpaType;

Ilo3naseamenvnuie:

‘BOCHPUHUMATH U TIEPEBOJIUTD YCIIOBHS 33,124 B CUMBOJIMYECKYIO (hOpPMY;

“HaXOJIUTh B TEKCTe TpeOyeMyro HHPOpMALHUO (B COOTBETCTBHH C IEISAMH CBOCH NEATEIbHOCTH);

OPHUEHTUPOBATHCS B COAEPIKAHUM TEKCTA, IOHUMATh LIEIOCTHBIN CMBICIT TEKCTa, CTPYKTYPHPOBATh TEKCT;

-0TOMpaTh U aHAJTM3UPOBATh HH(OOPMALIUIO O CKOPOCTH JIBM)KEHHS TeJ C MOMOIIbI0 MIHTepHeTa;

‘YMETb MPEIBUIETH BOSMOKHBIC PE3yIbTAThl, IOHUMATh PA3IMYH MEXKTY HCXOIHBIMHU (paKTaMy ¥ THUIIOTE3aMH ISl HX OOBSICHEHNUS, MEKAY TEOPETHIECKOH MOAENBIO M PeaTbHBIM 00BEK-

TOM;

“YMETb NIPOBOJUTH SKCIEPUMEHTATIBHYIO IPOBEPKY BBIIBUHYTHIX THIIOTE3;

Kommynuxamuenuvie:

*Pa3BUBATh MOHOJIOTMYECKYIO U THAIOTUYECKYIO PEUb;

‘YMETbh BOCIIPHHUMATH NepepadaThIBaTh U HPEABIBIATE HH)OPMALIUIO B CIOBECHOH, 00pa3HOH (hopMax, BEIpaKaTb CBOM MBICIIH, CIIyIIAaTh coOece THMKA, TPHHUMATh €r0 TOUKY 3PEHHS,

OTCTauBaTh CBOIO TOYKY 3PEHMS, BECTU IUCKYCCHIO;

* yMeTh paboTaTh B IpyIIIIE.

PDu3uKa BLICOKUX dHepruii. Pu3uka aTOMHOIO apa.

JInyHOCTHBIE:

-cOpMHUPOBaTH MO3HABATENBHBIH HHTEPEC U TBOPUECKYIO MHUIIMATHUBY, CAMOCTOSTEILHOCTD B IPHOOPETEHNH 3HAHUH, TPAKTHYECKHUE YMEHUSL;

- c(hopMHPOBATh IIEHHOCTHOE OTHOIIIEHUE APYT K APYTY, K yUHUTEII0, K pe3yJIbTaTaM 00y4eHHs;

* CTUMYJIMPOBATH HCIIOJIb30BaHHUE KCIIEPHUMEHTAIBHOIO METO/1a UCIIOJIb30BaHMs IPU U3YyUYEHHUHN IIPOCTHIX MEXAHU3MOB;

YMETb MPUHUMATh CAMOCTOSITEIIbHBIE PEIICHNS, 000CHOBBIBATH M OIIEHMBATH PE3YIBTAThl CBOMX JCHCTBHM, TPOSBIISTh MHUIMATHBY ITPU U3YUYCHUU pabOThI, MOIITHOCTH, SHEPTHH;

BpINyCKHUK HAY4YHUTCH:

* JaBaTh OMpE/IEIICHHS NOHITHII: IPOTOHHO-HEUTPOHHASI MO/ SI/Ipa, M30TOIIBI, PAJINOAKTHBHOCTD, alib(a- 1 OeTa-pacnaj, raMMa-u3JIyudeHHne, NCKYCCTBEHHAsS paIHOaKTHBHOCTD, IICMTHAs
peaxiys AeJIeHNs, SIAePHbIM PeakTop, TePMOSACPHBIN CHHTE3; PU3NMUECKUX BEIMYMH: YAeIbHast YHEPT U CBSI3U, IEPHUOJI OTypachaia, aKTHBHOCTh PAHOaKTHBHOTO BEIIECTBA, SHEpTe-
TUYECKUN BBIXOJ AJCPHON peakiuy, K03()GUIIMEHT pa3MHOKEHHI HEHTPOHOB, KPUTHYECKAst Macca, 103a MOTJIOMIEHHOT0 U3IydeHuUs, Ko3(pPUINeHT KauecTRa;

* OOBACHATH MPUHIUI JEHCTBUSA SIEPHOTO PEAKTOPa;

* 00BSACHATH cIOCOOBI 0OecrieueHnst 6€30MaCHOCTH AJEPHBIX peakTopoB 1 ADC;

MPOTHO3MPOBATh KOHTPOJIMPYEMbII €CTECTBEHHBIH paJnallnOHHbIN (DOH, a TAK)KE PAIMOHAIBHOE TIPUPOAOIIONIBL30BAHIE IIPH BHEIPEHUH YIIpaBisieMoro TepMosiiepHoro cunaresa (YTC).

BbINYCKHUK MOJYYHT BO3MOKHOCTh HAYYHUThCH:

- IOHUMATh U OOBSICHATH LIEJIOCTHOCTh (PU3NYECKON TEOPHH, pa3indaTh TPaHULIbI €€ TPUMEHUMOCTH M MECTO BPAAY APYTHX (PU3NYECKUX TEOpHH;

* BIIQJETh IPHEMaMHU TIOCTPOCHUS TEOPETHUECKIX JT0OKA3aTEeIBCTB, a TAKXKE IIPOrHO3UPOBAHNS 0COOEHHOCTE! POTEKAHUS (PU3MUYECKUX SBICHUI U MPOIECCOB HA OCHOBE ITOTYYCHHBIX TEO-

PETUYECKHUX BBIBOJIOB U I0KA3aTEILCTB;

* pemaTh NPaKTHKO-OPHEHTHPOBAHHBIE KAUECTBEHHBIE U pacUyeTHBIC (PU3HUECKHUE 3aJa9 ¢ BEIOOPOM (HHU3NIECKOI MOIENH, HCIIOIB3YsI HECKOIBKO (PU3NIECKUX 3aKOHOB MIIN (OPMYII, CBSI-

3BIBAIOIINX W3BECTHBIE (PU3MUECKUE BETMYUHEI, B KOHTEKCTE MEXIIPEIMETHBIX CBS3CH.

Pezynamuenvie:

-OBJIA/IETh HAaBBIKAMH CAMOCTOSATEIIFHOTO IPHOOPETeHNS 3HAHUH HA OCHOBaHWH JINYHBIX HAOIIOIEHHUH, TPAKTHIECKOTO OIIBITA,;
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*OBJIAJICTh HABBIKAMH CAMOCTOSATEIIFHON IIOCTAHOBKY IICJH, TUIAHUPOBAHHUS X014 IKCIIEPUMEHTA, CAMOKOHTPOJISI X OLICHKHU PE3yJIbTATOB U3MEPCHUS P BBHITIOJHEHU U TOMAITHHUX JKCIIe-

PUMEHTANILHBIX 3aJJaHui, Ta00paTOpPHBIX PabdoT;

“HAYYIHUTBCS CAMOCTOATENBHO UCKATh, OTOMPATh U aHATM3UPOBATh HHPOPMAINio B ceTH VIHTepHET, CipaBOYHOMN JINTEpaType;

Iloznasamenshuie:

“BOCIIPHHUMATD U TIEPEBOAUTE YCIOBUS 3a/1a9 B CHMBOJIHICCKYIO (OPMY;

“HaXOJMTh B TEKCTE TPpeOyeMyro HHPOPMAHO (B COOTBETCTBHH C IIEISAMH CBOEH JEATEILHOCTH);

OPHUCHTUPOBATHCS B COACPIKAHIH TEKCTa, IOHUMATD IEIOCTHBIN CMBICIT TEKCTa, CTPYKTYPHPOBATH TEKCT;

-OTOHMpATh U AHATM3UPOBATH HH)OPMAIIHIO O CKOPOCTH JBHXKCHHUS TEJ ¢ TOMOIII0 IHTepHETa;

“YMETh MPEIBUACTH BO3MOXKHBIC PE3YJIbTAThl, IOHUMATh PA3IHYHsI MEXKTy UCXOIHBIMU (PAKTaAMHU M THIIOTE3aMU JIJISl MX OOBACHEHHUS, MKy TCOPSTUICCKON MOJICIBIO U PEaTbHBIM 00BEK-

TOM;

“YMETh MPOBOJIUTH IKCIICPUMCHTATIBHYIO IIPOBEPKY BBIIBUHYTHIX THIIOTE3;

Kommynuxamuenuvie:

“pa3BUBaTh MOHOJIOTHUECKYIO U AUATIOTHYECKYIO peyb;

‘yMETh BOCIIPHHUMATH IepepadaThIBaTh U MPEIbIBIATh HHPOPMAIIHIO B CIIOBECHOU, 00pa3HON (popMax, BEIpaXKaTh CBOM MBICITH, CIIYIIATh coOece THUKA, MPUHIMATE €TO TOUKY 3PCHHS,

OTCTaMBAaTh CBOIO TOUKY 3PEHHS, BECTH IUCKYCCHIO;

 YyMeTh paboTaTh B TPYIIIIE.

DJieMeHTHI acTpodusnku. Jpoaouns BeesenHoii.

JInuHoOCTHBIE:

-c(OpPMHPOBATH MTO3HABATEIBHEIN HHTEPEC U TBOPUECKYIO HHUIIMATHBY, CAMOCTOATEIEHOCTh B IPHOOPETCHNH 3HAHUH, IPAKTHICCKIEC YMEHUS;

- copMHpOBaTh IECHHOCTHOE OTHOIICHHE APYT K IPYTY, K YIUTEIIO, K pe3yJIbTaTaM O0yUCHHUS;

* CTUMYJIPOBATH MCIIOJIF30BaHHUE IKCIIEPIMEHTAIFHOTO METO/1a FICTIONIF30BAHMS TIPU M3YyUCHHUHN IIPOCTHIX MEXaHU3MOB,

YMETH MPUHUMATL CAMOCTOATCIIbHBIC PEIICHWA, O6OCHOBI)IBaTb 1 OLICHUBATH PE3YJIbTAThl CBOUX I[eﬁCTBHfI, MPOABJIATHL MHULIHUATUBY ITPU U3YUCHU U pa60TI>I, MOIIHOCTH, DOHEPI'UH,

BBINyCKHUK HAYYHMTCSH:

¢ IaBaTb ONPCACIICHUA TOHSITHI: OJIEMCHTAPHBIC YaCTUIIBI, (byHZ[aMeHTaHbHLIe HaCcTUulbl, aHTUYACTHUILIA, AHHUT UJIALINUSA, JIEITOHHBIN 3apsana, NEPEHOCUYNK BSaHMOI[efICTBPIH, 6ap1/10Han71 3a-
PAI, aapOHBI, JIETOHBI, ME30HBI, OAPUOHBI, TUTIEPOHBI, KBAPKHU, TJIFOOHBL;

o KJ'IaCCI/I(bI/IL[I/IpOBaTB 3JIEMCHTAPHBIC YaCTULBI ,[TI0OAPA3JACIIAA UX HA JICIITOHBI U aIDOHBI;

* (popmymnupoBaTh npuHIUN [laynu, 3aKOHBI COXpaHEHHUS JISNTOHHOTO W OAPUOHHOTO 3apPS/IOB;

* OIMUCHIBATh CTPYKTYPY aJIpOHOB, IIBET M apOMaT KBapPKOB;

* TIPUBOJUTH MIPUMEPHI ME30HOB, TUTICPOHOB, TIIFOOHOB.

BBINYCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCS:

- IOHUMAaTh B OOBSICHATH IETIOCTHOCTh (DU3MIECKOH TEOPHUH, Pa3INIaTh TPAHUIIBI €€ MPUMEHUMOCTH M MECTO BPSAY APYTHX (PU3NUSCKUX TCOPH;

* BIIQJIETh IPHEMaMHU TIOCTPOCHUS TEOPETHUCCKUX JOKA3ATEIBCTB, a TAKXKE MPOTHO3UPOBAHISI OCOOCHHOCTEH MPOTeKaHUs (PU3UICCKUX SBJICHUN M MPOIIECCOB Ha OCHOBE MOJTYYECHHBIX TEO-

PETHUUECKHUX BBIBOJIOB U JJOKA3aTENbCTB;

* peuarh NpakTUKO-OPUEHTUPOBAHHBIE KAYECTBEHHbBIE U pacyeTHbIe (U3UUECKHE 3a/1aul ¢ BHIOOPOM (M3MUYECKON MOJIEIH, UCIIOJb3Ys HECKOJIBKO (DPM3MYECKUX 3aKOHOB MK (hOpMyII, CBSI-

3bIBAKOIIUX U3BECTHBIC ¢)H3H‘ICCKHC BCJIMYNHBI, B KOHTCKCTE MEKIIPEAMETHBIX CBSI3EH.

PeryasiTuBHbBIE:

*OBJIAZACTh HABBIKAMHU CaAMOCTOATCIIBHOT'O HpI/IO6peTeHI/I$I 3HAHUHM HA OCHOBAHHUHU JIMYHBIX Ha6J’II-OJ]eHI/II71, MMPAKTUIECKOr0 OIIbITA,

*OBJIAZACTh HABBIKAMHU CaMOCTOSITEILHOM TTOCTAHOBKH eI, IIaHUPOBAHUA X0/1a OKCIIEPUMEHTA, CAMOKOHTPOJISA U OLUCHKH PE3YJIbTAaTOB U3MEPCHUA ITPH BBINIOJTHEHUHU JOMAITHUX DKCIIC-

PUMCHTABHBIX 3aJIaHUH, JTAOOPaTOPHBIX PadoT;

“HAYYHTHCS CAMOCTOSATEIEHO UCKATh, OTOUPATh M aHATM3UPOBATh HHPOPMALIUIO B ceTH MHTEpHET, ClIpaBOYHOM JINTEPaATypeE;

Ilo3naBare/ibHbIE:

“BOCIIPHHUMATH U IMIEPEBOAMTE YCIOBUS 3a]1a4 B CHMBOJIHYCCKYIO (OPMY;

“HaXOJ/IUTh B TEKCTE TpeOyeMyro HH(POPMAIUIO (B COOTBETCTBHH C IIEISIMU CBOEH JIESITEIbHOCTH);
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OPUEHTUPOBATHCS B COAEPIKAHUM TEKCTa, IOHUMATh LEIOCTHBIN CMBICI TEKCTa, CTPYKTYPHUPOBATh TEKCT;

*0TOMpaTh ¥ aHATM3UPOBATH HH(YOPMALIUIO O CKOPOCTH ABMXKEHHS TEJ C MOMOIIbI0 VIHTEepHeTa;

‘YMETb TIPEIBUICTH BO3MOKHBIEC PE3yIbTAThl, IOHUMATh PA3IHMUIMS MEKAY NCXOTHBIMU (paKTaMM ¥ THIIOTE3aMH [UIS MX OOBSCHEHHS, MEXIy TEOPETHIECKON MOJIENBIO U peallbHBIM 00BEK-
TOM;

‘YMETb IPOBOJHTH SKCIEPHUMEHTANBHYIO IIPOBEPKY BBIABHHYTHIX THIIOTES;

KoMMyHUKAaTUBHBIE:

‘pa3BUBaTh MOHOJIOTHUYECKYIO U THAJIOTHIECKYIO PEb;

‘YMETbh BOCIIPHHUMATH NepepadaThIBaTh U IPEIbIBIATE HHHOPMALIUIO B CIIOBECHOH, 00pa3Hoiil (hopmax, BeIpakaTh CBOU MBICIIH, CIIyIIaTh COOECeTHUKA, IPUHUMATh €ro TOUKY 3peHHS,
OTCTauBaTh CBOIO TOUKY 3PEHHUS, BECTU AUCKYCCHIO;

‘- yMeTh paboTaTh B IpYIIIE.
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Tema Yacel Jlara
11 knacc

a/3

MarnutHoe moJje 10u

JIn4yHOCTHBIE:

e c(hopMHpOBaTh MO3HABATEIBHBIH HHTEPEC U TBOPUYECKYIO HHUIIMATUBY, CAMOCTOSTEILHOCTE B IPUOOPETEHNH 3HaHUI 00 MAarHUTHBIX SIBJIICHHSX, IPAKTHYECKUE YMEHUS;

e c(hopMHPOBaTh IEHHOCTHOE OTHOMLIEHHE APYT K APYTY, K YIUTEII0, K pe3yIbTaTaM 0OydeHNS;

® JCIOJIB30BATh DKCIIEPUMEHTAIIbHBIN METOJI MCCIEIOBAHUS IIPU U3YYCHUU MarHUTHBIX SIBJICHUM;

YMETh IIPUHIMATh CAMOCTOSATEIbHBIE PEIICHNS, 000CHOBBIBATh U OLICHUBATH PE3YIbTAThl CBOMX ACHCTBUI, NIPOABIATH HHUNNATHBY NPU H3YUCHNH 3aKOHOB ;

BpinyCKHUK HAy4YHTCH:

* pacro3HaBaTbh MAarHUTHBIX SIBJICHUS U OOBSCHATH HA OCHOBE MMEIONIMXCS 3HAHUH OCHOBHBIE CBOMCTBA WJIM YCJIOBHS NMPOTEKAHWS 3THX SIBJICHUIN: KoebaTeabHOE IBIKCHHE, pe-
30HAHC, BOJTHOBOE JIBIDKCHUE (3BYK);

* ONKCBHIBATh U3yYCHHBIE CBOWCTBA TEJ M MEXaHUUYECKHE SIBIICHMUS, UCTIONB3Ys (PU3MYECKHE BEIMYHMHBI: aMIUINTY/a, IEPUOJ U YacToTa KoJeOaHUW, AJIMHA BOJIHBI M CKOPOCTD €e
pacIpocTpaHeHusl; IPH ONKMCAHUY NPABUIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIONBb3YEMbIX BEIMYHMH, MX 0003HAYCHUS M €MHUIIBI U3MEPEHHS, HAXOIUTh (POPMYJIBI, CBS3bIBAIO-
LIMe JaHHYI0 (GU3HYECKYI0 BEINYMHY C APYTHMH BEIWYNHAMH, BEIYUCIIATH 3HAUCHHE (DPHU3MYECKOM BETNUUHBL;

* pa3nuy4aTh OCHOBHBIE MIPU3HAKY U3YYCHHBIX (U3HYECKUX MOEICH;

* peluarts 3a1ayy, UCHOJb3Ys (PU3NUECKHE 3aKOHBI U (pOpMyIbl, CBA3bIBaIOIINE (DPU3UUECKHE BEIMYMHBI (AMIUIMTY/a, IEPUOJ] U 4acTOTa KoJeOaHuil, UIMHA BOJHBI U CKOPOCTh €e
pacIpocTpaHeHus): Ha OCHOBE aHajli3a yCJIOBHS 33/1a4d 3alMChIBaTh KPATKOE YCIOBUE, BBIACIATh (PU3NYECKUE BEJINYMHBI, 3aKOHBI U (DOPMYIIbI, HEOOXOAUMBIE [UIsl €€ PEIICHHS,
IIPOBOANTD PACUETHI U OLICHUBATH PEAIbHOCTH MTOJIYYEHHOTO 3HAUCHHS (PU3NIECKON BEITMIMHBI.

BbINyCKHUK OJYYHT BO3MOKHOCTh HAYYUTBCS:

*  UCNOIb306AMb 3HAHUSL O MACHUMMHBIX SAGNEHUAX 8 NOBCEOHEGHOU JCU3HU 01 0becneyenus 6e30nacHoCmu npu oopaweHuy ¢ npudopamu U MexHUYeCKUMy YyCmpoucmeamu, O
COXpameHus 300p08bs U COONIOOEHUS HOPM IKOIOSUHECKO20 NOBEOCHUs 8 OKpYdIcalouell cpede; PUeoOUums npuMepsbl NPAKMUYeCcKo20 UCHOIb308AHUSL PUSUYECKUX 3HAHULL O MeXa-
HUYECKUX ABNEHUAX U PUIULECKUX 3AKOHAX,

*  paznuNamy spaHuybl NPUMEHUMOCTU PUIULECKUX 3AKOHO8,

Haxoo0ums a0ek8amHyI0 npeoiodCeHHOU 3a0aye QU3UYecKyro MoOeb, paspeutams npodiemy KaK Ha OCHO8e UMEIOWUXCS 3HAHUIL N0 MeXAHUKEe C UCNONb30BAHUEM MAMEMAMULEeCKO-
20 annapama, max u npu ROMOWU Memoo008 OYeHKU.

Pezynamuenvie:

® OBIIAJICTh HABBIKAMH CAMOCTOSATEIFHOTO IPHOOPETCHHS 3HAHUI O MATHUTHBIX SIBIICHISIX HA OCHOBAHWH JIMYHBIX HAOIOICHHN;

® OBIIAJICTh HABBIKAMU CaMOCTOSTEIBHON MOCTAHOBKY IICJIH, TUIAHUPOBAHUS XOHa IKCIIEPHUMEHTa, CAMOKOHTPOJIS U OIICHKH PE3yJbTaTOB H3MEPCHHUS IIPHU BEITTOJHEHUH JOMAITHIX
9KCICPUMCHTANBHBIX 3aIaHUM, JTA0OPATOPHBIX PadOT;

® HAYYHUTHCS CAMOCTOSITEILHO UCKATh, OTOUPATh U aHATH3UPOBATh HH(POPMAIUIO B ceTi VHTepHET, CIpaBOYHOM TUTEpaType;

Ilo3nagamenvHrule:

® BOCIIPHHUMATH U IMIEPEBOINTH YCIOBUS 3a/1a4 B CUMBOJIHYECKYIO (OPMY;

® HAXOJWTh B TEKCTE TpeOyemyro nH(GOPMAIHIO (B COOTBETCTBUU C IESIMU CBOCH JESITELHOCTH);

® OPHUEHTUPOBATKLCS B COJIEPIKAHUU TEKCTA, MOHUMATD IEJIOCTHBIA CMBICT TEKCTa, CTPYKTYPUPOBATH TEKCT;

® 0TOMPATh U AHATU3UPOBATH HHPOPMAITHIO O MEXAHHMUYECKUX KOJIEOAHHUAX U BOJHAX C IOMOIIbIO MIHTEepHETA;

® HAyYUTHCS OLICHUBAThH PE3YIbTAThl CBOCH JCSATEILHOCTH;

® YMETh NMPEABUIETH BOZMOXKHBIE Pe3YIIbTAThI, IOHUMATh PA3TUIHs MEXKIY UCXOAHBIMU (aKTaMHU U TUIIOTE3aMH JIJIsl UX OOBSICHEHUS, MEXy TEOPETHUECKON MOJIENBIO M pEaTbHBIM
00BEKTOM;




® YMETh NIPOBOJUTH SKCIIEPUMEHTAIBHYIO IIPOBEPKY BBIIBHHYTHIX THIIOTES;
Kommynuxamuenuie:
® pa3BUBATh MOHOJOTHMYECKYIO U TUAJOTUYECKYIO Peyb;
® YMETh BOCIIPHHUMATH IIepepadaThIBaTh U NPEIbIBIATh HHOOPMALIUIO B CIIOBECHOH, 00pa3HO# (hopMax, BBIpaXKaTh CBOM MBICIH, CIYIIaTh COOECEAHUKA, IPUHUMATH €T0 TOUKY
3peHHs1, OTCTANBATh CBOIO TOUKY 3PCHUS, BECTH ITUCKYCCHIO;

yMeTh paboTaTh B TPYIIIIE.

1.1 CranroHapHOe€ MarHUTHOE TTOJIE.
2.2 Penrenue 3anau Ha paBuIiio OypaBurKa
3.3 Cuna Amriepa.
4.4 Jlabopamopnasn pabomaNol « Habniooenue Oeticmeus MazHumuo2o noJjisi Ha moK»
55 Cuna JlopeHua
6.6 Pemenue 3amau no teme «cmiia Amrnepa u cuna JIopeHiay
7.7 Pemenwne 3amau no Teme «cria Amrmepa u cuna JlopeHiay
8.8 MarauTHbIEe CBOVICTBA BEIIECTBA.
9.9 006o0061aroIIee- TOBTOPUTEIIBHOE 3aHITHE 110 «MarHUTHOE MOJIeY
10.10 | Koumponvnas paboma Nel « Cmayuonaproe MazHumHoe noaey

DJIEKTPOMATHUTHASI MHAYKLIMS 94

Jluunocmnole:

e copMHpOBaTH MO3HABATEILHBIA HHTEPEC U TBOPUYCCKYIO HHUIIUATHUBY, CAMOCTOSATEILHOCTh B MPHOOPSTCHUH 3HAHUN O 3aKOHAX AJICKTPOMArHeTH3Ma, IPAKTHUCCKUEC YMCHUS;

e chopMHUPOBATH ICHHOCTHOE OTHOIICHHE APYT K IPYTY, K YUUTEIIO, K pe3ybTaTaM 00y4eHUs;

® UCTOJb30BATh IKCIIEPUMEHTAIBHBII METO/1 UCCIIEIOBAaHUS MPU U3YUYEHUH DIIEKTPOMATHUTHBIX SBJICHUH;

YMETh MPUHUMATh CAMOCTOSATEIbHBIE PEIIeHHs, 000CHOBBIBATH 1 OIIEHUBAThH PE3YJIbTAThl CBOMX JACHCTBUIA, IPOSBIATH HHUIIMATUBY NMPU U3YUYEHUU 3aKOHOB COXPAHEHUS .
BbINyCKHUK HAYYHTCS:

* pacro3HaBaTh 3aKOHBI AIIEKTPOMArHeTH3Ma U OOBACHATH HAa OCHOBE MMEIOIINXCSI 3HAHWI OCHOBHBIC CBOHCTBA WIIH YCJIOBUS PUMEHEHUS STHX 3aKOHOB:

* aHANM3UPOBATH MPOUCXOJAIINE SBICHUS W MPOLECCH, UCTIONB3Ys (PH3MUYECKUE 3aKOHBI, IPH 3TOM Pa3lINdaTh CIOBECHYIO (GOPMYIHMPOBKY 3aKOHA M €r0 MaTeMaTHYECKOE BBIpa-
JKEHUE.

* MPHUBOAWTEH IPUMEPHI MPAKTUIECKOTO HCIOIh30BaHUS (PH3MISCKUX 3HAHHUH O JIEKTPOMAarHeTH3Ma

* pemaTh 3a7adu, UCIONb3ys (GU3NIECKUE 3aKOHBI U (POPMYJIBI, CBA3BIBAOININE (DU3UUCCKUE BEITMYMHEI HA OCHOBE aHAJM3a yCIOBHUS 33aJau 3allMCHIBATh KPATKOE YCIOBHUE, BBIIC-
TATh (PU3WYECKIE BEIMIMHEL, 3aKOHBI H ()OpMYJIBI, HEOOXOAUMBIE IS €€ PEIICHHs, IPOBOAUTH PACUCTHI H OIICHUBATH PEaIbHOCTh MOTYYCHHOTO 3HAUCHUS (PU3NIECKOH BETHINHBL.
BbINyCKHHK MOJYYUT BO3MOKHOCTH HAYYHTHCS:

* UCNONBb308aMb 3HAHUS O 3AKOHAX COXPAHEHUSI 8 NOBCEOHEBHOU JHCUSHU 0I5l 0becneyeHus be30NaACHOCmu npu 0opawerul ¢ nPUOOPAMU U MEXHUYECKUMU YCIMPOUCEAMU, OISl CO-
Xpanenust 300p08bs U COOI00EHUSL HOPM IKOTI02UUECKO20 NOBGEeOeHUsl 8 OKpYJicaloueli cpede;, NPUBoOUmMb NPUMEPbL GIUAHUSL IAEKMPOMASHUMHBIX UBTYYEHUL HA JHCUBLLE OP2AHUIMDBL,
* PaA3IUYaAmMb SPAHUYLL NPUMEHUMOCMU PUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceobwull Xapakxmep PyHOAMEHMATbHbIX 3aKOHO8 U OSPAHUYEHHOCMb UCHOIb308AHUS YACMHBIX 3AKOHO8,

* UCNONBL3068AMb NPUEMbL NOCMPOEHUS. PUSULECKUX MOOeNel, ROUCKA U (POPMYIUPOBKU OOKA3AMENbCE 8bIOBUHYMbIX SUNOMES U MeOPemuteckux bl80008 Ha 0CHOBE IMNUPUYECKU
VCMAHOBNEHHBIX PaKMOo8,

* HAXOO0UMb A0eK8AMHYIO NPEONOAHCEHHOU 3a0aue PU3ULeCcKyI0 MOOelb, paspeulams npooaemy KaK Ha 0CHOBe UMEIOWUXCA 3HAHUL O 3aKOHAX COXPAHEHUsl C UCHOIb308AHUEM Mda-
memMamuyecko2o annapama, max u npu nOMowU mMemooos OYeHKU.

Pecynamuenvie:

* OBJIAJIETh HABBIKAMH CaMOCTOSITEILHOTO MPUOOPETEHISI 3HAHUI O 3aKOHAX JIEKTPOMAarHeTH3Ma OCHOBAaHUH JIMYHBIX HAOJIOIEHUI;

® OBJIAJIETh HaBBIKAMH CAMOCTOSITEJIbHOM MOCTAHOBKU LEJIH, IJIAHUPOBAHUS X0/1a SKCIIEPUMEHTAa, CAMOKOHTPOJISI U OLIEHKU Pe3yJIbTaTOB U3MEPEHU S MPU BBHITOJHEHUHU JTIOMAIIHUX
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SKCIIEPUMEHTAIIBHBIX 3aJaHui, 1a00paTOpHBIX padoT;

® Hay4YHTHCS CAMOCTOSTENILHO UCKaTh, OTOMpATh M aHAIM3UPOBaTh MH(OpMaLHio B ceTd VIHTepHeT, CipaBOYHOIl JIuTeparype;

ITo3nasamenshule:

® HaXOJIUTh B TEKCTE TpeOyeMyto HH(POPMAIHIO (B COOTBETCTBUY C LIENISIMH CBOCH JESITEILHOCTH);

® OPUEHTUPOBATECS B COJCPIKAHUM TEKCTa, IOHUMATh LEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;

® OTOHMpPATh ¥ AHATU3MPOBATH HHHOPMALUIO 00 IIEKTPOMATHUTHBIX SABJICHUSX ¢ MOMOIIBI0 VIHTepHeTA;

® HAYYUTHCS OLICHUBATH PE3YJIBTATHI CBOCH JCSATEILHOCTH;

® yMETh IIPEIBHACTH BOSMOKHBIE PE3yJIbTaThl, HOHUMATh PA3IMYUs MEXIY HCXOOHBIMH (paKTaMU M THUIIOTE3aMH AT X 00BSICHEHHS, MEXKIY TEOPETHUECKONH MOJIETIBIO M PEalbHBIM
00BEKTOM;

® YMETh IPOBOJHUTH SKCIIEPUMEHTANBHYIO IIPOBEPKY BBIIBHHYTHIX THIIOTE3;

Kommynuxamuenuie:

® pa3BHBAaTh MOHOJIOTHYECKYIO U JHAIOTHYECKYIO PEUb;

® yMETh BOCIIPHHUMATH IepepadaThIBaTh U NPEIbsBIATh HHOOPMALIMIO B CIIOBECHOH, 00pa3HOi (hopMax, BBIpaXaTh CBOM MBICIH, CIyIIaTh COOECeIHNKa, IPUHUMATH €r0 TOYKY
3pEHUs], OTCTauBaTh CBOIO TOUYKY 3PEHHSI, BECTH AUCKYCCHIO;

® yMeTh paboTaTh B IpyIIIe.

11.1 | SIBneHme >IEKTPOMATHUTHOW WHAYKIWHU. IHIYKIIMOHHOE DIIEKTPUYECKOE TT0JIe

12.2 | HampaBnenue HHAYKIIMOHHOTO TOKa. I[IpaBuio Jlenma

13.3 | Pemienue 3aja4 Ha mpuMeHeHHUe npaBuiia JIeHa

14.4 | Jlabopamopnas pabomaNe2 « Uzyuenue s6ieHus INeKMPOMASHUMHOU UHOVKYUUY
15.5 | 3aKoH 2JeKTPOMAarHUTHOW MHAYKIIUK BUXpEBbIC TOKU U UCTIONH30BAHUE X B TEXHHUKE
16.6 SIBNeHre CaMOWHAYKIIMH. HHIYKTHBHOCTb

17.7 Penienue 3a1au Ha 3aKOH AJIEKTPOMAarHMTHOM WHIYKLIHAH

18.8 | O6o0bmaromiee- MOBTOPUTEIBHOE 3aHATHE M0 «DJIESKTPOMArHUTHAS WHILYKIIHSD)

19.9 | Konmponvuas padoma Ne2 «DnexmpomacHumuas UHOYKYUsLY

KoJsiedaHus 1 BOJTHBI 23
Mexanuueckne KoJjieoaHus 4

Jluunocmmuboie:

e copMHpOBaTh MO3HABATENEHBIA HHTEPEC ¥ TBOPUCCKYIO HHAIIUATHBY, CAMOCTOSATEIFHOCTE B IPHOOPETEHUH 3HAHUH, IPaKTUICCKUE YMCHHUS,

e copMHpOBaTh IECHHOCTHOE OTHOIICHHE APYT K IPYTY, K YUUTEIIO, K pe3yabTaTaM 00y4eHUS;

® HCTOJBH30BaTh IKCIIEPUMEHTAIBHBIN METO/I UCCIIEIOBAHUS MPY U3YUYCHUH IeTIel TepeMEHHOT0 TOKa,

YMETh MPUHUMATh CAMOCTOSATEIbHBIE PElIeH s, 000CHOBBIBATh U OLIEHWBAThH PE3YyJbTAThl CBOMX JCUCTBUMN, MPOSBISITH MHULIMATUBY MPU U3yUEHUH;

BbInyCKHUK HAYYHTCS:

® J1aBaTh OINpeICNCHUs TIOHATHI: MAarHUTOXJIEKTPHUECKast WHIAYKIHS, KOJeOaTenbHbIA KOHTYD, PE30HAHC B KOJIE0ATEIIbHOM KOHTYpE, COOCTBEHHAs! ¥ MPUMECHAS IPOBOITMMOCTD,
JIOHOPHBIE ¥ aKIENITOPHBIE MPUMECH, P—N-TIEPEXO0/1, 3aMUPAIOIINNA CIIOH, BRIIPSAMIICHE IEPEMEHHOTO TOKa, TPaH3UCTOP; pr3nuecknx BeMuuH: (a3a KojebaHui, TelCTBYIOIee
3HAYEHWE CHJIbI IEPEMEHHOT0 TOKA, TOK CMEIIEHHs, BPeMsI peJTaKcalliy, EMKOCTHOE CONIPOTUBIIEHUE, NHAYKTHBHOE COMPOTHUBIIEHUE, KOAD(DHUITMESHT YCHUITCHHUS,

® OMUCHIBATH SIBJICHUE MATHUTORJICKTPUIECKON MHIYKITUH, SHEPTOOOMEH MEXKIY JIEKTPUISCKUM M MAarHUTHBIM TIOJIEM B KOJIEOATETbHOM KOHTYPE U SIBJICHHE PEe30HAHCA, OTTUCHI-
BaTh BBITIPSMIICHUC IIEPEMEHHOTO TOKA C ITOMOIIBIO OJIYIPOBOJHHKOBOTO JIHOMA;

® HCIOJh30BATh HA MPAKTUKE TPAH3UCTOP B YCHIIUTEIIC M TEHEPATOPE IICKTPUUCCKUX CUTHAJIOB,

® OOBSCHSITH MPUHIKIT JCHCTBUS ITOJTYIIPOBOJHAKOBOTO AHO/Ia, TPAH3HCTOPA

BpINyCKHUK NOJYYUT BO3MOKHOCTb HAYYHMThCS:
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* UCNONL308AMb NOTYYEHHbIE 3HAHUA 8 NOBCEOHEBHOU HCUSHU NPU 0OpaujeHUY ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU (CHemMYUK UOHUSUPYIOWUX YACMUY, 003UMemp), Ol
COXpaHeHUs 300P06bA U COOMOOEHUS HOPM IKOO2UYECKO20 NOBEOEHUs 8 OKpYdcaioweli cpede;

* NPOCHO3UPOBANL BO3MONCHBIE BAPUAHNIBI BLIHYHCOCHHBIX KOICOAHUTI OOHO20 U MO20 HCe NPYHCUHHOLO MAAMHUKA 8 CPe0ax ¢ PA3HOU NIOMHOCIbIO.

Pezynamusnvie:

® OBJIAJICTh HABBIKAMH CAMOCTOSATEIEHOTO IPHOOPETCHUS 3HAHUH O 0 NMEPHOIMIESCKOM JBHKCHUN Ha OCHOBAHHWH JIMYHBIX HAOIIOICHUH;

® OBJIAJICTh HABBIKAMH CaMOCTOSTEILHON MOCTAHOBKH LIS, IUITAHUPOBAHUS X0Ja SKCIEPUMEHTa, CAMOKOHTPOJIS ¥ OLIEHKH Pe3yJIbTATOB M3MEPCHHUS NPU BBIIOJIHEHHH TOMAIIHHUX
9KCIEPUMCHTAIBHBIX 3aIaHUH, TaOOPaTOPHBIX PadoT;

® HAYYUTHCS CAMOCTOSTEIBHO HCKaTh, OTOUPATh U aHAJM3UPOBATh HHPOPMALHIO B ceTH MHTepHeT, clipaBOYHOIT IuTeparype;

Ilo3nasamensnsie:

® BOCIIPUHUMATbH ¥ IEPEBOJIMUTH YCIOBUS 33/1a4 B CHMBOJIMYECKYIO (OPMY;

® HaXOJUThH B TEKCTE TpeOyeMyto HHPOPMAITHIO (B COOTBETCTBUH C IETSIMH CBOCH ICATEIHHOCTH);

® OPUEHTUPOBATECS B COJCPIKAHUM TEKCTa, IOHUMATh LIEJIOCTHBIN CMBICI TEKCTa, CTPYKTYPHPOBATh TEKCT;

® OTOMpATh U aHAJIM3UPOBATh HH(OPMAILIMIO O CBETOBBIX SIBICHUSX C NOMOIIBI0 MIHTepHeTa;

® HaYUYUTHCS OLICHUBATH PE3YyJIbTAThI CcBOCH JACATCIBbHOCTH,

® YMCTh MPCABUACTL BO3MOXKHBIC PE3YJIbTAThI, IOHUMATDL Ppas3jindud MEKAY UCXOAHBIMU (I)aKTaMI/I W THIIOTE3aMU IJIA UX O6’bHCHeHI/IH, MCXKIY TeOpeTH‘IeCKOﬁ MOJECJIbIO U pC€ajiIbHBIM
00BEKTOM;

® yMETb [IPOBOJUTH DKCIIEPUMEHTAIBHYIO IIPOBEPKY BBIIBUHYTHIX TUIIOTES;

Kommynuxamuenuie:

® pPa3sBUBATh MOHOJIOTHYECKYIO U JUAJIOTUYECKYIO PEYb;

® yMETh BOCIIPUHHMATH NepepadaThiBaTh ¥ NPEIbABIATE HHPOPMALIMIO B CIIOBECHOH, 00pa3HOM (hopMax, BEIpaKaTh CBOU MBICIH, CITyIIaTh COOSCEAHHKA, IPHHIMATE €r0 TOYKY
3pEHHs1, OTCTANBATh CBOKO TOUKY 3PCHUS, BECTH ITUCKYCCHIO;

yMeTb paboTaTh B rpyImie.

20.1 CB00O/THBIE ¥ BBIHYKICHHBIC MEXaHUYECKHUE KojieOaHus JJuHaMUKHU K0J1e0aTeIbHOTO IBHXKEHMsSI. Y PaBHEHUS JIBHKEHUS MasITHHU-
koB. ["apMoHnUecKue KosebaHusl.

21.2 | Pemienwue 3a1a4 Ha XapaKTEPUCTUKH MPYKHMHHOTO X MAaTEMaTHYECKOTO MasiTHUKOB

22.3 | Jlabopamopnas paboma Ne3 «Onpedenenue yckopeHusi c600600H020 NAOEHUs. NPU NOMOWYU HUMAHO20 MASIMHUKAY

23.4 | llpeBpaieHne 3HEPTHH PU TAPMOHUYECKUX KoJieOaHwid. BeIHYX/IeHHbIEe MeXaHUueCcKue Kosiebanus. PezonaHc.

DJIeKTPOMATHUTHBIE KOJIe0aHUSs 9
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Jluunocmmuoie:
e copMHpOBaTh MO3HABATEIBHBIA HHTEPEC U TBOPUYCCKYIO HHHUIIUATHBY, CAMOCTOSATEIILHOCTh B IPHOOPETEHUH 3HAHUH O MPOCTHIX MEXaHU3MAX;

e c(hopMHpOBaTh IECHHOCTHOE OTHOLIEHHE APYT K APYTY, K YUUTEII0, K pe3yIbTaTaM 00ydeHus;
YMETh NPUHUMATh CaMOCTOSITEIbHBIC PEIICHNUS, 000CHOBBIBATH M OLIEHUBATH PE3YJILTAThI CBOMX JCHCTBHM, MPOSBIISATh MHUIMATHBY IIPH U3yYEHHH HCTOPHHU MPOCTHIX MEXaHU3MOB;

BpIyCKHUK HAy4YHTCH:

® J1aBaTh OIPEAEIICHUS MOHITHI: SJIEKTPOMarHUTHast BOJIHA, OeryIas rapMOHUYECKast 3JICKTPOMAarHUTHAS BOJIHA, TNIOCKOIIOJSIPU30BaHHAs (WM JINHEWHO-TIOJISIPU30BaHHas1) dJIeK-
TPOMArHUTHAs! BOJIHA, THIOCKOCTH MOJAPHU3ALUH 3JIEKTPOMArHUTHOHM BOJHBI, (PPOHT BOJIHBI, Ty, PaJHOCBSI3b, MOAYIISIHS M JEMOIYJIALUS CUTHANA, aMIUTUTYJHAsl 1 YaCTOTHAS
MOIYJSIHS; GPU3MIECKNX BETUYUH: JJIMHA BOJIHBI, TOTOK SHEPTHH M IUIOTHOCTH OTOKA 3HEPTHHU 3JIEKTPOMArHUTHON BOJIHBI, HHTEHCHUBHOCTD 3JICKTPOMAarHUTHOH BOJIHBI;
OOBSACHSTH 3aBUCUMOCTh HHTEHCHBHOCTH AJICKTPOMAarHUTHOH BOJTHBI OT YCKOPEHNUS M3Ty4daroIeil 3apsHKEeHHON YaCTHIIBI, OT PACCTOSHUS 10 HCTOYHUKA W3ITyUCHHUS M €TO YaCTOTBI;

® ONHUCHIBATH MEXAHU3M JABIICHUS JIEKTPOMATHUTHON BOJIHBI;

® KIacCHU(UIMPOBATH AUATIA30HBI YACTOT CHEKTPA JIEKTPOMArHUTHBIX BOJIH;

® OMHUCHIBATH OMBIT MO COOPKE MPOCTEHIIIEro pagronepeaTinka U PaanopueMHUKA.

BbINyCKHHK MOJYYHT BO3MOKHOCTH HAYYUThCS:

* NPUMEHAMb NOLYHEHHbIE 3HAHUA 015 COOPKU npocmetiue20 paouonepeoamyura u paouonpuemMHuKa

Ilo3nasamenvnuie:

® HaXOIUTh B TEKCTE TpeOyeMyto HH(POPMAIHIO (B COOTBETCTBUH C LENISIMH CBOEH NESATEILHOCTH);

® OPHEHTUPOBATHCS B COJICPKAHIH TEKCTA, IOHUMATh IEJIOCTHBIN CMBICT TEKCTa, CTPYKTYpHPOBATh TEKCT;

® OTOMpaTh U aHATM3UPOBATh MH(YOPMALIMIO O CTPOSHHUH M 3BOIIIOIMHK BeenenHol ¢ momoinsio MHTEpHeTa;

® Hay4HThCS OI[CHUBATh PE3yJIbTAaThl CBOCH JEATEIIBHOCTH;

YMETh NPE/IBUAETh BO3MOXKHBIE PE3YNIbTAThI, IOHUMATh PA3JINusl MEXKAY UCXOTHBIMH (haKTaMH U FMIIOTE3aMH JUIS UX OOBSICHEHHSI, MEXK/y TEOPETHYECKOH MOJIEIIBIO U PeabHbIM

00BEKTOM;

Pezynamuenvie:

® OBJIIETh HaBBIKAMH CAMOCTOSITEIBHOTO IPHOOPETEHNS 3HAHHUH O IPOCTHIX MEXaHM3MaX Ha OCHOBAHWM JIMUHBIX HAOIIOICHUH;

® Hay4YUTHCS CAMOCTOSTENILHO UCKaTh, OTOMPATh M aHAJIM3UPOBaTh HH(GOPMALHIO B ceTH VIHTEepHEeT, CrIpaBOYHOI! IuTEepaType;

Kommynuxamugnwvie:

® Pa3BUBATh MOHOJIOTHYECKYIO U TUAJIOTUIECKYIO PeUb;

® YMETh BOCIIPHHUMATh IIepepadaThIBaTh U NPEABSBIATE HHOOPMALIUIO B CIIOBECHOI, 00pa3Hoii (hopMax, BEIpaKaTb CBOM MBICIIH, CIIyIIAaTh cOOECeIHUKA, TIPHHUMATh €r0 TOUKY

3peHHs, OTCTauBaTh CBOIO TOUKY 3PEHHUS, BECTH IUCKYCCHIO;

yMeTh paboTaTh B Ipynie.

24.1 | CBoOOIHBIE U BBEIHYK/ICHHBIC 2JIEKTPOMArHUTHBIE KOJIeOaHNsT AHAJIOTUS MEXIy MEXaHHYECKUMHU M DIICKTPOMAarHUTHBIMU KoJieOa-
HUSIMHU

25.2 | YpaBHeHHE CBOOOHBIX 3JCKTPOMArHUTHBIX KOJICOAHHI B 3aKPhITOM KOHTYPE

26.3 | Pemrenue 3aau Ha XapaKTEPUCTHKH DJICKTPOMArHUTHBIX CBOOOJIHBIX KOJIeOaHMH

27.4 | llepeMeHHBIH JIEKTPUIECKUH TOK.

28.5 | ConpotuBieHus B LIeNH NIEPEMEHHOI0 TOKa

29.6 | ConpoTuBIeHUs B IIENH IEPEMEHHOTO TOKa

30.7 | Pemrenue 3a1a4u Ha pa3IYHBIE TUIIBI COMIPOTUBIICHHU B IIETTH IIEPEMEHHOTO TOKA.

31.8 | Pemenue 3aga4 Ha pa3auyHble TUIBI CONPOTUBICHUH B IEMTH IEPEMEHHOT0 TOKA.

32.9 | Pe3oHaHC B /eKTpHYECKOil LienH. DeKTpuiIecKrue aBTokoae0anus. [ eHepaTtop Ha TpaH3ucTOpe

23




33.1 | TpauchopmaTopsl.
34.2 | [Ipou3BoACTBO, Niepeavya U UCIOIH30BAHUE AIEKTPUICCKOI SHEPTUH.
35.1 | Bonna. CBoiicTBa BOJH W OCHOBHBIE XapaKTEPUCTHKH.
36.2 | 3BYKOBBIC BOJIHBI
37.3 | Pemenue 3a1a4y Ha CBOMCTBA BOJIH.
DJIeKTPOMATHUTHBIE BOJIHBI
38.1 | Onsitel ['epiia
39.2 | Uzobperenne paguo A.C IlomosiM. [IpuHIUIBI paguoCBs3H.
40.3 | CoBpeMeHHEBIC CPE/ICTBA CBSI3U
41.4 | Pemenwne 3amauq
42.5 | Koumponvnas paboma Ne3 «Konebanust u 60aHbLY»

Onruka 25
CBeToBbI€ BOJHBI 15

JIMYHOCTHBIE:

e c(hopMHpOBaTh MO3HABATEIBHBIH HHTEPEC H TBOPUYECKYIO HHUILIUATUBY, CAMOCTOSITENIbHOCTD B IPHOOPETEHUHU 3HAHHUI 110 TeOMETPUUECKON ONTUKE, NPAKTHYECKUE YMEHHUS;
e c(hopMHPOBaTh LIECHHOCTHOE OTHOLICHHE APYT K APYTY, K YUUTEII0, K pe3yIbTaTaM 00ydeHus;

® JCIOJb30BaTh 3KCIIEPUMEHTAIBHBII METO/ UCCIIEI0OBAHUS IIPU U3YUYEHUU CBETOBBIX SBJICHUN;

YMETh NPUHUMATh CAMOCTOSTEIIbHBIE PEIICHNUs, 000CHOBBIBATh U OLIEHUBAThH PE3YNBTAThl CBOMX JICHCTBHA, TPOSIBIISITh MHUIIMATHBY ITPHU U3YYEHHH CBETOBBIX SIBJICHHH;
BbINyCKHUK HAY4YHTCH:

® J1aBaTh ONpEJICNICHNs TIOHATHH: IepeJHUI (GPOHT BOJIHBI, BTOPUYHbIE MEXaHUYECKUE BOJIHBI, MHUMOE U ICHCTBUTEIbHOE H300paKeHH s, TPEJIOMIICHUE, TIOJIHOE BHYTPEHHEE OTpa-
KCHHUE, TUCTIEPCUSA CBETA, TOYEYHBIN UCTOUYHUK CBCTA, JIMH3A, (I)OKaJ'H)HaH IJIOCKOCTh, aKKOMOAaIus, JIyra, q)HSH‘IeCKI/IX BCJIMYUH: YT'OJI NMaICHUA, YTOJI OTPAXKCHUA, YTOJI IPEJIOM-
JIeHHs1, aOCOTIOTHBIN MOKa3aTeb MPEIOMICHHUS CPEIbl, YIOJl IIOJIHOTO BHYTPEHHETO OTPAKEHUS, TPETIOMIISIFOIINIT YTOJI IPU3MBI, JITHEHHOE YBETHUEHHE ONTHYECKOI CHCTEMBI,
ONTUYECKasA CUJia JIMH3BI, NOMCPEUYHOEC YBEJINUCHUC JIMH3bI, PACCTOSAHUC HAWITYUYHICTO 3pC€HUA, YTJIOBOC YBCIIMYCHUC,
[ ] Ha6JHOZ[aTL N UHTEPIIPETUPOBATDH ABJICHUA OTPAXKCHUA U IPEJIOMIICHUS CBETOBBIX BOJIH, ABJICHHUC MOJTHOI'O BHYTPEHHET'O OTPAXXCHUS, ABJICHUC JUCTIEPCUU,
BbINYCKHHUK MOJYYHT BO3MOKHOCTHh HAYUHTHCS:
*  00BACHAMb IPhexm 3amedneHUsE 6peMeHU, ONPedeisimb COOCMEEHHOE 8PEMSL, BPEMS 8 PA3HBIX UHEPYUAIbHBIX CUCEMAX OMCYemd, 0OHO8PEMEHHO CIb COObIMUIL,
Ilosnascamensueole:
® HaXOJUTh B TEKCTE TPpeOyeMyro HHpOpMaIuio (B COOTBETCTBHH C IIEISIMH CBOCH JEATSIILHOCTH);
® OPUCHTHUPOBATHCA B COJACPIKAHUN TEKCTA, IOHNUMATH L[eJ'IOCTHBIf/'I CMBICJI TEKCTA, CTPYKTYPHUPOBATH TEKCT,
® OTOMpATh U aHAJIM3UPOBATh HH(OPMALIMIO O CTPOSHHUH M 3BOIIOLMH BeenenHol ¢ nomoreto MHTepHeTa;
® HAYYHTHCS OIICHUBATH PE3YIbTAThI CBOCH JCATCIIEHOCTH;
YMETh MPEIBUACTH BO3MOKHBIC PE3yJIbTAThl, TOHUMATh Pa3IHYUs MEXIY HCXOAHBIMH (PaKTaMU W TUIOTE3aMH ISl UX OOBSICHEHUS, MEXKy TEOPETUICCKON MOJICIBIO H PealbHBIM
00BEKTOM;
Pezynamuenvie:

® OBJIA/IETh HABBIKAMH CAMOCTOSTEIFHOTO IPHOOPETSHHS 3HAHUH O MIPOCTHIX MEXaHU3MaxX Ha OCHOBAHWH JIMYHBIX HAOIIOICHNH;
® HAY9HUTHCS CAMOCTOSITEIbHO HCKaTh, OTOMPATh U aHAJIM3UPOBATh HH(POpMAIio B ceTi VIHTepHeT, CIpaBOYHON TUTEpaType;
Kommynuxkamuenvie:

® pasBMBATbh MOHOJIOTHYCCKYIO 1 JUAJIOTHICCKYIO PC€Ub,
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® YMETh BOCIIPHHUMATH IlepepadaThiBaTh U NPEIbIBIATh HHOOPMALIMIO B CIIOBECHOH, 00pa3HO# (hopMax, BHIpaXKaTh CBOM MBICIH, CIyIIaTh coOeceHUKa, IPUHUMATh €0 TOUKY
3pEHUs, OTCTAaUBATh CBOIO TOUKY 3PEHHMSI, BECTH AUCKYCCHIO;
yMeTb paboTaTh B TPYIIIIE.

59.1 | [punnun [tolirenca. OTpaxkeHue BOTH

60.2 | IIpenomiecHue BOIH

61.3 | Jlabopamopnas paboma Ne 4« Hzmepenue noxazamens NpeioMiEHUs. CIMEKAY.
62.4 | Jlucnepcus cBeta

63.5 | [MocTpoeHne M300paskeHMH U X0/1a Jy4ei P MPETOMIICHHH CBETA
64.6 | Konmponsnas paooma Ne 7« OmpaosiceHue u npejloMieHue Ceemay.
65.7 | Jlunzet

66.8 | Cobupatomme THH3BI

67.9 | M300pakeHue npeaMeTa B COOMPAIONICH THUH3E

68.10 | dopmyna TOHKOI coOMparoIei JIMH3BI

69.11 | PacceuBaromue TUH3BI

70.12 | M3o0pakeHue npeaMeTa B pacCeHBArOIIEH JINH3E

71.13 | ®okycHOE PACCTOSHHE M ONITHYECKAs CHJIa CUCTEMBI U3 JBYX JIMH3
72.14 | YenoBedeckuii T71a3 KaKk ONTHYECKAS CHCTEMA

73.15 | Onruueckue npuOOPHI, YBETHUUBAIOIINE YTOJ 3PESHUS

74.16 | Pemenue 3amay

75.17 | Koumponsuan paboma Ne 8« eomempuueckas onmuxay.

BoanoBas onTHka 8u

JIn4uHOCTHBIE:

- c(hOpMHUpOBaTh MO3HABATENBHBIA HHTEPEC U TBOPUYECKYIO HHULIMATUBY, CAMOCTOATEIBHOCTD B IPHOOPETEHHHU 3HAHUI O SBICHUYM HHTEP(QEpEHLIUN 1 AU(PPaKLUH CBETa, IPAKTHYC-

CKHE YMCHHS;

- c¢(hopMHPOBATh IIEGHHOCTHOE OTHOLIEHHUE APYT K JAPYTY, K YUHUTEII0, K pe3yJbTaTaM 00yueHuUs;

* MCTIOJIb30BATh HKCIIEPUMEHTAIIBHBIA METO]] HCCIIEIOBAHKS IPU U3YUSHUH JIaBIICHUS;

* YME€Th NIPUHUMATh CAMOCTOSITEIbHBIC PEllIeHNs, 000CHOBBIBATh U OLICHUBATH PE3YJIbTAThl CBOMX ACHCTBUH, IPOSBISAThH MHUIIMATUBY NIPU U3YYSHUH JABJICHUS TBEPBIX TEJ, XKUJI-

KOCTEM U ra3os;

BbINycKHHUK HAYYUTCH:

® dasamuv onpedeneHust ROHAMUL: MOHOXPOMATNUYECKAS BONIHA, KO2EPEHIHbIe 60IHbL U UCMOYHUKU, UHMepPepeHyus, NpoceemaeHue onmuxi, ouppaxyus, sona Ppenens; gusuie-
CKUX BeTUYUH: 6peMs U OIUHA KO2EPEHMHOCU, 2e0MEeMPUYECKas PA3HOCMb X00a UHMEPHEPUPYIOWUX 60IH, NepUood U paA3peuanuds CHOCOOHOCI b OUPPAKYUOHHOU PEUUEemKU,

® HAOOOAMb U UHMEPNPEMUPOSAMb (ONUCHLEAMb) PE3VIbIMAMbL 0eMOHCMPAYUOHHBIX IKCHEPUMEHMO8 N0 HAOIIOOEHUIO A6NIeHULl UHmepghepeHyuu u Oupparyuu ceema,.

" RPUMEHAMb NOJLYYeHHble 3HAHUS 0151 00bACHEeHUs 61eHULl, HAOTI0OAeMbIX 8 NPUpooe u 8 Obimy

BbInycKHHK MOJYYHT BO3MOKHOCTH HAYYHTHCS:

“ROHUMAMb U OOBACHAMD YETOCHHOCHb DUIUUECKOL MeOPUlU, PA3TULAIb SPAHUYbL €e NPUMEHUMOCTNU U MeCO 8Pa0y OPYeux Qusuueckux meopuil;

* g1a0emb NPUEMamMy ROCMPOEHUs IEOPEMUUECKUX OOKAZAMENbCMS, A MAKICE NPOSHOZUPOBAHUS 0COOEHHOCIEN NPOMEKAHUSL (PUIUUECKUX A6TIeHULL U NPOYECCcO8 HA OCHOGe NOJLY-

YEHHBIX MeOPemU4ecKUx 8160008 U OOKA3AMENbCING;

XAPAKMEPU308amb CUCHEMHYIO C8:3b MeHCOY OCHOBONONALAIOUUMYU HAYYHLIMU NOHAMUAMU. NPOCTNPAHCINGO, 8PeMsl, OBUNCEHUE, CUNA, DHEPIUsL,
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-6b108UAMb 2UNOME3bL HA OCHO8E 3HAHUA OCHOBONONALAIOWUX PUBULECKUX 3AKOHOMEPHOCHEN U 3AKOHO8,

* CAMOCMOAMENbHO NAAHUPOBATNb U NPOBOOUMb PuU3UYECKUe IKCHEPUMEHNIbL;

- Xapakmepuzo8ams 2100a1bHble NPOOAEMbL, CMOAUjUE NEPed YeT08EUeCBOM. IHepeemuyecKue, Cbipbesble, IKON02UUecKue, — U POb QUIUKU 8 PeuleHUU IMux npooiem,

- pewams npakmuKo-OpUeHmupo8anHvle KauecmeeHHble U paciemuyle pusuyeckue 3a0auu ¢ 8b100pOM QuU3UYECKOl MOOETU, UCTONb3YA HECKOIbKO PUUYECKUX 3AKOHO8 Ul hop-
MY, C8A3BIBAIOUWUX UBECTNHBIE (PUBUUECKUE BeTUYUHDBI, 8 KOHMEKCINE MEHCHPEeOMEMHbIX Ces3ell;

* 00BACHAMb NPUHYUNBL PAOOMbI U XAPAKMEPUCTUKY U3YHEHHBIX MAULUH, NPUOOPOS U MEXHUHECKUX YCMPOUCms;

* 00BACHAMD YCI08USL NPUMEHeHUs pusuyecKux mooenell npu peulenu Qu3u4eckux 3a0ay, Haxo0ums A0eK8amMHy NpedioHCeHHoOU 3a0aie Pu3ULecKyo MoOelb, paspeuiams npo-
O1eMy KK HA OCHOBE UMEHOWUXCS SHAHUL, TAK U NPU NOMOWU MeNMOO08 OYeHKU

Pezynamuenvie

* OBJIJICTh HABBIKAMU CaMOCTOSTENBEHOTO MPUOOPETEHUSI 3HAHUH O SIBICHUU MHTep(EepeHIMN 1 An(pPaKIK CBETa HA OCHOBAHWH JIMYHBIX HAOIIOICHNII;

* OBJIJICTh HABBIKAMU CaMOCTOSTEIBEHON MOCTAHOBKH 1EJIH, TJIAHUPOBAHMS X0/1a 9KCIIEPUMEHTA, CAMOKOHTPOJIS ¥ OLIEHKH PE3yJIbTaTOB U3MEPEHHMS IIPH BBITIOJIHEHUHU JIOMAITHUX
SKCTIEPUMEHTAIBHBIX 3aJaHui, 1a00paTOpHBIX padoT;

* HAy4YHUThCS CAMOCTOSITEIILHO UCKAaTh, OTOMPATh M aHAIN3UPOBATh HHPOPMAIHIO B ceTH MIHTepHET, CIPaBOYHOU JINTEPATYPE;

ITo3nasamenshuie:

* BOCHPHHHUMATH H IIEPEBOAUTD YCIOBHSA 3a1a4 B CHMBOJIMYECKYIO (hopMy;

* HAXOJUTH B TEKCTE TpeOyeMyto HH(OpMAIHIO (B COOTBETCTBHH C LICJISIMU CBOCH JCSTEIILHOCTH);

- OPHEHTHPOBATBCS B COACPIHKAHUU TEKCTA, IIOHUMATh LIEIIOCTHBINA CMBICI TEKCTa, CTPYKTYPHUPOBATh TEKCT;

* OTOMpATh M aHATTM3UPOBATh MHPOPMALIMIO O TABJICHUH TBEPABIX Tel, )KUIKOCTEH, Ta30B ¢ ToMoulblo MHTepHeTa;

- HAYYHUTBCS OLICHUBATB PE3YJIbTAThl CBOCH NESATEIBHOCTH,;

* YMETh MPEABUICTH BO3MOXKHBIC PE3YJIbTAThI, IOHUMATh Pa3IMYHs MEXKAY UCXOIHBIMU (DAKTaMH M TUIIOTE3aMH JJI UX OOBSCHEHHUS, MEXKIY TEOPETHICCKOI MOJICIBIO U PealbHBIM
00BEKTOM;

* YMETbh MIPOBOAUTH HKCIIEPUMEHTAIILHYIO TPOBEPKY BBIABHHYTHIX THIIOTE3;

Kommynuxamuenuie:

* pa3BMBaTh MOHOJIOTUYECKYIO M JIHATIOTHYECKYIO PEUb;

* YMETh BOCIIPUHUMATh NiepepabaThiBaTh U MPEAbsBIATH HHGOPMAIHIO B CJIOBECHOW, 00pa3HOi (hopMax, BRIpaXKaTb CBOM MBICIIH, CIIyIIATh COOECeTHUKA, TPUHIUMATh €ro TOUKY
3pEHHs1, OTCTAUBATh CBOKO TOUKY 3PEHUS, BECTH IUCKYCCHIO;

* yMeTh padboTaTth B IpyIIIe.

43.1 | Beenenue B onTuKy MeTOIbI OITPEIEIICHUsI CKOPOCTH CBETA

44.2 | OcHOBHBIE 3aKOHBI T€OMETPHYECKON ONTHKU

45.3 | SIBeHus MOJHOIO OTpPaXKEHMsI cBeTa. BojiokoHHAas onTHKa

46.4 Pemenwne 3ama4 1mo reoMeTpUIECKON ONTHKE

47.5 | Jlun3bL.

48.6 | ®opmyna TOHKOU JHH3BI

49.7 | Pemenwue 3a1a4 1o reOMETPUIESCKON ONTHKE

50.8 | Jlabopamopnas paboma Ned « dxcnepumenmanvroe usmepeHue noKa3ameJis NpeiomMieHUs CIekiay

51.9 | Jlabopamopnas paboma Ne5 « Dxcnepumenmanvhoe onpeoeieHue Onmudeckoll CUibl U YOKYCHO20 paccmosHus cooupaoujeil
JIUH3BLY

52.10 | Hucnepcus cBeta UHTEepdepeHus BonH

53.11 | ludpakiius MEexXaHHMYSCKUX U CBETOBBIX BOJH

54.12 | IlonepeuHocTh CBETOBBIX BOJIH. [losispu3saius cBera.
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55.13

Pemenne 3amay Ha BOTHOBBIE CBOIICTBA

56.14 | Jlabopamopnas padoma No6 «H3zmepenue Onunvl c6emogoll 80IHbLY
57.15 | Jlabopamopnas padoma No7 « Habnrooenue unmep@eperyuu, Ouppaxyuu u ROIApU3AYUU cemay

DJ1eMeHThI TEOPUHU OTHOCHTEJIbHOCTH 4
58.1 | DneMeHTHI crienUaIbHOM TEOPHH OTHOCUTENBHOCTH. [TocTymaTel DUHIITEIHA
59.2 DJIEMEHTHI PEISTUBUCTCKOM TUHAMUKH.
60.3 | Pemenue 3agau
61.4 | Konmponsnas paboma Ned: « Dnemenmol cneyuaivbHoU meopuu OMHOCUMETLHOCIIUY.

H3ayyenne u cneKTpbI 6

62.1 | Uznydenue u criektpbl. llIkana aneKTpOMarHUTHBIX U3ITyYCHHH.
63.2 | Jlabopamopnan padboma Ne8 « Habnrooenue CHIOWHO20 U TUHEYAMO20 CNEKMPO8Y
64.3 | Pemenue 3agau
65.4 | Ob6obmarolee —MTOBTOPUTENBFHOE 3aHATHE TI0 TeMe «OnTHKa»
66.5 | Ob6obmarolee —TOBTOPUTENBFHOE 3aHATHE 0 TeMe «OnTHKa»
67.6 | Konmponwvnaa paboma N5 «Onmuxa »

KBanTtoBas ¢usuka. 34
CBeToBbI€ KBAHTHI 5

JIn4HOCTHBIE:

-c(hopMHUpOBATh MO3HABATENBHBIH HHTEPEC U TBOPYECKYIO HHULMATUBY, CAMOCTOSTENILHOCTD B IPHOOPETEHUN 3HAHUHN, IPAKTUYECKUE YMEHUS;

- ¢(OpPMHUPOBATH IECHHOCTHOE OTHOLICHHE JPYT K APYTY, K YUUTEII0, K pe3yJibTaTaM 00y4eHuUs;

* CTUMYJIUPOBATh UCIIOJIb30BAHHUE IKCIIEPUMEHTAIBHOTO METOJa HCIIOJIB30BaHMUsI P U3YUYCHUH IPOCTHIX MEXaHH3MOB;

YMETb IPHHUMATh CAMOCTOSTEIIbHBIC PELICHHS, 000CHOBBIBATh M OLICHHBATH PE3YJIbTAaThl CBOUX JCHCTBHM, POSBIATh HHULUATHBY NPH U3YYCHUH PaOOThl, MOIIHOCTH, SHEPTHH;

BbInycKHHK HAYYHTCH:

* JaBaTh ONpEICICHNS MOHATHI: TETIOBOE U3TyUeHHE, a0COTIOTHO YepHoe Telo, GoTo3(hhekT, PoTorIeKTPOHBI, (POTOTOK, KOPIYCKYISIPHO-BOTHOBOI Tyann3M, SHEPTeTHUECKHUH
VpoeHtb, Tuneluamolii CHeKmp, CHOHMAHHOe U UHOYYUPOBAHHOE U3TYUeHUe, 1a3ep, CAMOCTNOAMENbHbII U HeCaMOCTNOAMENbHbLI Pa3pAObl, QUIUYECKUX 8eTudUuH: paboma eblxood,
KpacHas epanuya Gomosgexma, snepeust UOHU3AYUU,

*  PA3BACHAMb OCHOBHBLE NOTONCEHUSL BOTIHOBOU MEOPUl C8ema, K8AHMOoBou eunomesvl Ilnanka, meopuu amoma 6000pooa;

* opmynuposams 3aK0HbL Men108020 usnyuenus Buna u Cmepana—~—bonrvymana, 3axonsl pomosdpexma, coomunowenus Heonpedenennocmeu I etizenbepea, nocmynamet Bopa,

* oyenugams OIUHY GOHbI Oe Bpoilis, cOOmeemcmayuyro 0UNCEHUIO SIeKMPOHA, KUHEMUYECKYIO IHePSUIo SIeKMPOHA npu homospghexme, ONUHy 60IHbI C6EMA, UCNYCKAEMO2O
amomom 8000pooda,

* onuUCHIBAMb NPUHYUNUATLHYIO cxemy onvima Pezepgopoa, npednoscusuiezo nianemapHylo Mooens amoma,

* 00BACHAMb NPUHYUN OeUCMBUSL 1d3epa,

BbINYCKHHK MOJYYMT BO3MOKHOCTH HAYUUThCSI:

* NOHUMAMb U OOBACHAMYb YETOCMHOCTL PUIUUECKOU MeopUuU, Pa3Tudamy paHuybl ee NPUMEHUMOCTIU U MeCTO 8 POy Opyeux Qusuyeckux meopuii;

* g1a0emb NPUEMamMy ROCMPOEHUs IEOPEMUYECKUX OOKAZAMENbCMS, A MAKICE NPOSHOZUPOBAHUS 0COOEHHOCIEN NPOMEKAHUSL (PUIUUECKUX A6TIeHULL U NPOYECCO8 HA OCHOGe NOJLY-

YEHHBIX MEeOPEMUUECcKUX 8bl60008 U OOKA3AMENbCING;

- peuams npaKmuKo-opUeHmupoBarHvle KaueCcmeeHHble U paciemuble Gusuyeckue 3a0auu ¢ 6b100pOM GuU3UYECKOU MOOENU, UCNONIb3YSL HECKOIbKO U3UUECKUX 3aKOHO 8 Ul (op-

MY, CEA3bIBAIOUWUX UBECTHBIE (PUBUUECKIUE GEUYUHDBL, 8 KOHINEKCIE MEHCNPEOMEMHBIX C8:3¢ll.
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Pezynamuesnuie:

"OBJIaJIETh HAaBBIKAMH CAMOCTOSTEIBHOTO IPHOOPETEHNS 3HAHUH Ha OCHOBaHWH JIMYHBIX HAOJIFOICHHH,

MPaKTUYECKOTO OIIBITA;

‘OBJIaZIETh HAaBBIKAMH CAMOCTOSATEIBHOMN [TOCTAaHOBKH LIEJIH, ITUNIAHUPOBAHMUS X018 SKCIIEPUMEHTA, CAMOKOHTPOJIA ¥ OLCHKH Pe3yIbTaTOB H3MEPEHUS IIPH BBHIIIOJHEHHH JOMAIITHHUX
9KCIEPUMCHTANBHBIX 3aIaHHUH, 1a00paTOpHBIX PadoT;

“HAYYUTHCS CAMOCTOSTENHHO MCKaTh, OTONPATh M aHAIM3UPOBATh HHPOPMALIUIO B ceTH VIHTEpHEeT, ClpaBOYHOM JITEpaType;

Ilo3nasamensnuie:

*BOCIIPUHUMATPH ¥ IEPEBOJMTH YCJIOBHUS 3a/1ad B CUMBOJIMYECKYIO (hopMy;

“HaXOJIMTh B TeKCTe TpeOyeMyro HHPOpMAIHO (B COOTBETCTBHH C IICIAMHU CBOCH JEATENbHOCTH);

-OPHEHTUPOBATHCA B COJIEPKAHMH TEKCTa, HOHUMATh LEJIOCTHBINA CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;

-0TOMpaTh ¥ aHAJIM3UPOBATh MH(OPMALIMIO O CKOPOCTH JIBIXKEHHMS Tell ¢ IoMonibio MHTepHeTa,;

“YMETb NPEJBUIECTH BO3MOXKHBIEC PE3yIbTaThl, IOHUMAaTh PA3IHYHs MEXK/Ty UCXOAHBIMU (paKTaMy M TUIIOTE3aMH JUIsl HX OOBSICHEHUS, MEKTY TEOPETHYECKOH MOJENBIO M PEaIbHBIM
00BEKTOM;

*YMEThb IPOBOJIUTD IKCIIEPUMEHTAIBHYIO IIPOBEPKY BBIIBUHYTBHIX TUIIOTES;

Kommynuxamuegnuvie:

‘pa3BHBaTh MOHOJIOTHYECKYIO H THAJOTHYCCKYIO peUb;

*YMeTh BOCIIPHHHMATH NepepadaThIBaTh M NPEIbABIATE HHPOPMALIMIO B CIIOBECHOU, 00pa3HOi GopMax, BEIpaXkaTb CBOU MBICIIH, CIIyLIAaTh COOECce THUKA, IPHHUMATh €ro TOUKY 3pe-
HHS, OTCTANBAaTh CBOKO TOUKY 3PCHUS, BECTH TUCKYCCHIO;

- yMeTh paboTaTth B IpyIIIe.

68.1 | 3apoxneHue HayKu, OOBSCHSIONIEH KBaHTOBBIE CBOWCTBA cBeTa 3aKOHBI POTOAIPPeKTa
69.2 | Pemenue 3anau Ha 3akoHbI hoTodPderTa
70.3 | Pemenne 3amad Ha 3aKoHHI poTodhdexra
71.4 | Ilpumenenue potorddekra Ha MpaKTHKe
72.5 | KBaHTOBBIE CBOWCTBA CBETA: CBETOBOE JIABJIICHUE, XUMUUECKOE ICHCTBHE.
ATtomHan ¢uznka 8

73.1 | Crpoenue aroma. OnbiTel Pesepdopa.
74.2 | KanToBble noctynartsl bopa. M3nydeHne u norjiomieHre cBeTa aTOMOM.
75.3 | Pemenue 3agay Ha MOAeNM aTOMOB U nocTynarsl bopa.
76.4 | Pemienue 3a7a4 Ha MOJICIIM aTOMOB U IOCTYJIaThl bopa.
77.5 | Jlazepsr.
78.6 O6o01maroniee- TOBTOPUTENBHOE 3aHsTHE TI0 TeMe «CBETOBBIE KBAHTBD», «ATOMHAs (PH3HKaY.
79.7 | Obobmaromniee- MOBTOPUTENBHOE 3aHsTHE 110 TeMe «CBETOBBIE KBAHTH», «ATOMHAs (QU3HKaY.
80.8 | Konmponwvnasa paboma Neb « Ceemoguie keanmuly, «Amomuasn gpuzuxay.

Du3nKa BbICOKMX JHEPrui 16 4

Du3nKa aTOMHOI0 S1Apa 10 4

JIMYHOCTHBIE:

-c(OpMHUPOBATH MTO3HABATENLHBIN HHTEPEC U TBOPUECKYIO HHUIIUATUBY, CAMOCTOSATEIHFHOCTh B IPUOOPETCHUH 3HAHUN, TPAKTHUECKAE YMECHHS,

- cOopMUPOBATH IIEHHOCTHOE OTHOIICHHE APYT K APYTY, K YUUTEII0, K Pe3yJIbTaTaM 00ydeHUs;

* CTUMYJIMPOBATh UCIIOJIb30BAHUE IKCIIEPUMEHTAIBHOTO METOAA UCTIOIb30BaHUS IIPU U3YUEHUH IPOCTHIX MEXaHU3MOB;

YMETh IPUHAMATh CAMOCTOSITEIBHBIC PEIICHNUS, 00OCHOBBIBATH M OIICHUBATh PE3YJILTATHI CBOMX JICHCTBHIA, MPOSIBIISATh MHUIIMATHBY PU H3YYCHUH paOOTHI, MOITHOCTH, YHEPTUH;
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BuInycKHHAK HAYYIHTCS:

* dasamv onpedenenus NOHAMUIL: NPOMOHHO-HEUMPOHHAsL MOOelb 10PA, U30MONbL, PAOUOAKMUBHOCb, Alb(a- U Dema-pacnaod, 2amMma-u3nyyeHue, UCKYCCMEeHHas paouoaKmus-
HOCMb, Yennas peaxyusi OeleHusl, SIOePHbLIL PeaKmop, MepMOOePHbIll CUHMES, (QUULECKUX GeNUUUN. YOeTbHASL IHEPSUSL CE5I3U, NEPUOO NOLYPACNaAdd, AKMUSHOCTb PAOUOAKTNUG-
HO20 8euecmed, IHeP2emuiecKull 6blX00 s10ePHOLL peaKyuul, KO3QOUUUEHm PAZMHONCEHUs HEUMPOHOS, KPUMUYECKAsi MACCA, 003a NO2NOUEHHO20 U3LyYenus, Kodghduyuenm xka-
yecmea;

* 00BACHAMb NPUHYUN OCLICBUS S0EPHO20 Peakmopd,

* 00vsICHAMb CROCOObI 0becneyerus bezonachocmu sioephvix peakmopog u AIC;

NPOSCHOZUPOBAMb KOHMPOAUPYEMBII eCIMECMBEHHbLU PAOUAYUOHHBII (DOH, 4 MAKIICE PAYUO HATLHOE NPUPOIONOIb308AHUE NPU BHEOPEHUU YIPAGISAEMO20 MEPMOIOEPHO20 CUHIME-
3a (VTC).

BbINYCKHHK MOJYYUT BO3MOKHOCTH HAYYUThCSI:

* HOHUMamMb U 0OBACHAMb YELOCMHOCHb (DUULECKOL MEOPUL, PA3IUYAMb SPAHUYbL €€ NPUMEHUMOCIU U MeCnO 6Psi0y OpYeux (usudeckux meopui;

* A0EMb NPUEMAMU NOCIMPOEHUSI MEeOPEMUYECKUX OOKA3AMENbCMS, d MAKICe NPOSHOZUPOBAHUS 0COOEHHOCEN NPOMEKAHUS UUYECKUX SGTeHU U NPOYECCO8 HA OCHO8E NOJLY-

YEHHBIX MEeOPEMUYECKUX BbIBOO0S U DOKAZAMENbCME,

- pewams npaKmuKo-OpUeHmMupOBaHHble Ka4ecmeeHHble U pacuemuble Qu3uyeckue 3a0a4u ¢ 6blo0poM Pu3ULecKoli MOOenU, UCHOb3YS HECKOIbKO (PUUUECKUX 3aKOHO8 Wil (op-

MY, CBA3bIBAIOUUX UBBECIIHbLE PUIUYECKUE BETULUNDL, 8 KOHMEKCME MENCPEOMEMHbIX CE53€ll.

Pezynamuesnvie:

-OBJIaJIETh HAaBBIKAMH CAMOCTOSITEIBHOTO IPHOOPETEHNS 3HAHUH Ha OCHOBAHMY JINYHBIX HAOJIOICHHUH, TPAKTHYECKOTO OIIBITA;

-OBJIaJIETh HaBBIKAMH CAMOCTOSITEIIHON TTOCTAHOBKH LIEJH, IUTAHMPOBAHMS X0/1a SKCIIEPUMEHTA, CAMOKOHTPOJISL M OLIEHKH PE3yJIbTaTOB M3MEPEHUsI P BHIMOJHEHUH JOMAIITHUX

SKCIIEPUMEHTAIIBHBIX 3aJaHuH, 1a00paTOPHBIX padoT;

“Hay4YHUThCSI CAMOCTOSATENILHO UCKaTh, OTOMpATh U aHAJIM3UPOBaTh MHGOPMALUIO B ceTH VIHTEpHET, ClipaBOYHOM JIUTEpaType;

Ilo3nasamenvnole:

*BOCIPHHUMATH U TIEPEBOJIUTD YCIIOBHS 3a/1a4 B CHMBOJIMYECKYIO GOpMY;

“HaXOJIUTh B TEKCTE TpeOyemMyto HHPOPMAIHIO (B COOTBETCTBUU C IIEISIMHU CBOCH ESITENbHOCTH);

‘OPUEHTUPOBATHCS B COJIEPKAHUM TEKCTA, IOHUMATh [EJTOCTHBIA CMBICI TEKCTa, CTPYKTYPUPOBAThH TEKCT;

-OTOMpATh ¥ AHATM3UPOBATH HH)OPMAIIHIO O CKOPOCTHU JIBHXKEHHUS TEJ ¢ moMoIibio MHTepHeTa;

“YMETh MPEBUICTH BO3MOXKHBIC PE3yIbTAThl, IOHUMATh PA3IHYHS MKy UCXOJHBIMU (PAKTAaMK M THIIOTE3aMH [UIS MX OOBSICHEHHUS, MEXIY TEOPETHYECKON MOJIETIBIO U PeabHBIM

00BEKTOM;

“YMETb IPOBOJUTH SKCIIEPHUMEHTAIBHYIO IIPOBEPKY BBIIBHHYTBIX THIIOTE3;

Kommynuxamuenoie:

‘pa3BUBaTh MOHOJIOTHYECKYIO U TUAJIOTNYECKYIO PEUb;

“YMETh BOCIIPHHUMATh NepepadaThIBaTh U HPEIbIBISATh HHOOPMALIMIO B CIIOBECHOH, 00pa3Hoii (hopMax, BeIpakaTh CBOM MBICIH, CIIYIIATh COOECEJHHKA, IPUHUMATD €ro TOUKY 3pe-

HUsI, OTCTAHBATh CBOIO TOUKY 3PEHHS, BECTH TUCKYCCHIO;

* yMeTh paboTaTh B IPYIIIE.

81.1 | DkcnepuMeHTaNIbHbBIE METO/Ibl PETHCTPALIMH 3apSKEHHBIX YaCTHII

82.2 | Jlabopamopnasa paboma Ne8 «3yuenue mpexos 3apanceHHbIX Yacmuy no 20mosviym ghomozspadusamy
83.3 | PagMoakTUBHOCTB.

84.4 | 3aKoH paIMOAaKTUBHOIO pacraaa

85.5 | Pemenue 3a1a4y Ha 3aKOH PaJHOaKTHBHOIO pacnaza

86.6 | Pemenue 3a1a4y Ha 3aKOH PaJHOaKTHBHOIO pacnajia

87.7 | CoctaB aTOMHOIO sijipa

88.8 DHeprus CBA3M aTOMHBIX SIEP

89.9 | SnepHsble peakyy. DHEPreTHYECKUN BBIXOA SACPHBIX PEAKLIUH
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90.10

Pemrenne 3amad mo teMe «OHEPTrEeTUICCKUHN BBIXOJ SIECPHBIX PEAKITHI

91.11 | llenHas sinepHas peakius. ATOMHas 3JEKTPOCTAHIIUS
92.12 | Pemienue 3a1a4 Ha 3aKOHBI (DU3MKH sTIpa
93.13 | Pemienue 3a1a4y Ha 3aKOHBI (DU3MKH sTIpa
94.14 | llpumenenue GU3MKHU s/Ipa HA MPAKTHKE. bronornyeckoe aeHCTBHE PaIHOAKTHBHBIX N3TYYCHU.
95.15 | DieMeHTapHbBIC YaCTHIIBI
96.16 | Pemenue 3agay
97.17 | Obobuiaroniee- MOBTOpUTENBHOE 3aHATHE 110 Teme «Pusnka aapa 1 DOU»
98.18 | Konmponvuas pavoma Ne 7 «Duzura s0pa u snemenmol POy
3Havenne GU3MKH 1JIsl Pa3BUTHSI MUPA U PA3BUTHSI NPON3BOANTEIbHBIX CHJI 001IIECTBA 3
09.1 | ®dusuueckas KapTHHA MUPa
100.2 | ®usnka 1 HAYYHO-TEXHUUECKAs] PEBOIIOIHS
101.3 | ®dusmka, KaKk 4acTh YEIOBEUECKON KYJIBTYPHI
99.1 | ®dusmveckas KapTUHA MUpPa

CTpOCHHe M IBOJIIOLIMS BCEJIEHHOM

1o

JIM4YHOCTHBIE:

-chopMHEpOBaTh IO3HABATENHHBIH HHTEPEC U TBOPUECKYIO HHUIIMATHBY, CAMOCTOSTEIBHOCTh B IPHOOPETEHNH 3HAHUH, TPAKTHYECKUE YMEHUS;

- c¢(hopMHpPOBATh LIEGHHOCTHOE OTHOLIEHHUE APYT K APYTY, K YUHUTEII0, K pe3ybTaTaM 00yueHHUs;

* CTUMYJIMPOBATH MCIIOJIB30BAHUEC SKCIICPUMEHTAJIBHOTIO METOAA UCTTIOJIb30BaHUS P U3YYCHUU MIPOCTBIX MEXaHU3MOB;

YMETh IPUHUMATh CAMOCTOSTEIIHHBIC PEIICHHS, 00OCHOBEIBATh U OICHUBATH PE3YIIBTATHl CBOMX JCHCTBHM, IIPOSBIATh MHUIIMATHBY NPH M3yICHUH PAOOTHI, MOLTHOCTH, SHEPT U,

BpinyCKHUK HAy4YHTCH:

e dasamob onpe()eﬂeﬂuﬂ NOHAMUU: INIEMEHRNAapHble 4acmuybl, d)yH()aMeHmaﬂbeze uacmuybsl, anmudacmuya, AHHUSUIAYUA, JNIenMOHHbILL 361[7}1(), nepeHoCcHuUK gsamw()eﬁcmsuﬂ, 6apu—
OHHbLIL 3apsi0, AOPOHDL, IeNMOHbL, ME30Hbl, DAPUOHDL, UNEPOHbL, K8APKU, 2THOOHbL,

* maccu¢uuup06amb d/lIeMenmapHsle 4acmuybl ,I’l()()paé’()e]lﬂ}l UX HAa J1enmoHsl U a()pOHbl,'

* Gopmyruposamv npunyun Ilaynu, 3aKoHbl COXpAHEHUs 1eNMOHHO20 U OAPUOHHOO0 3aPs008;

* OnuUCHIBAMb CMPYKMYPY AOPOHOS, Y8em U ApoMam K8apKos;

* NpUOOUMb NPUMEPLL ME30HO8, CUNEPOHOS, 2TIIOOHOS.

BbINYCKHUK MOJYYHMT BO3MOKHOCTH HAYYUTHCS:

* HOHUMamb U 0OBACHAMb YELOCMHOCHb PUUYECKOT MEOPUU, PA3IUYAMb SPAHUYDL €€ NPUMEHUMOCTU U MeCMO 8psA0y OpYeux (QUu3UYeCcKux meopuil,

- gnademsb npueMamit NOCMpOeHUs Mmeopemuyeckux 00Ka3ameabcms, a maKice NPOSHO3UPOBAHUS 0CODeHHOCIel NPOMeKAHUs PUULEeCKUX AGNIEHUL U NPOYECcCco8 HA OCHO8e NOJY-

YEeHHBIX MeopemuyecKux 861860008 U 00KA3AMENbCING,

s peutanb npaKmuKo-OpueHmupo6aHHble KaYeCmeeHHble U paciemmble ¢u3uqecxue 3a0a4u ¢ 6bl60p0M d)uS’MItECKOL‘Z MO()e]lu, UCnojib3ysl HECKOJbKO qbu3uttec;<ux 3AKOHO 6 Uiu ¢0p-

MYII, C6A3bI8AIOWUX U3BECTHbLE dm3uqecmte 6E€JIUYUHbL, 6 KOHmMeKcme MeofcnpedMemelx ceszell.

Pezynamuenuie:

*OBJIAJICTh HABBIKAMH CAMOCTOSTEILHOTO IPHOOPETCHUS 3HAHUI Ha OCHOBAHHH JIMYHBIX HAOFOICHIH, TPAKTUIECKOTO OIBITA;

*OBJIAZIETh HABBIKAMU CAMOCTOSITENIbHOM MOCTAaHOBKH 1I€JH, TUNIAHUPOBAHUS X0/Ia SKCIIEPUMEHTa, CAMOKOHTPOJISL U OLIEHKH Pe3yJIbTaTOB U3MEPEHHUS ITPH BBHIIOJHEHUH TOMAIIHUX

9KCICPUMCHTANBHBIX 3aIaHHUH, JTa00PaTOPHBIX PadoT;

“HAYYUTHCSI CAMOCTOATEIHLHO NCKATh, OTOMPATh U aHAIM3UPOBATh HHQOpPMAIHIO B ceTH IHTepHET, CIIPaBOYHOH JIUTEPATYPE;

Ilo3nasamenvnuie:

“BOCIIPHHUMATH ¥ TIEPEBOANTE YCIOBUS 3a/1a4 B CHMBOJIMYECKYIO (GOpMY;

“HaxOJIUTh B TEKCTE TpebyeMyro HHPOPMAIHIO (B COOTBETCTBUU C LIEISIMHU CBOEH JEITENLHOCTH);
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*OPUECHTHPOBATHLCS B COJICPKAHUH TEKCTA, IOHUMATH IEJIOCTHBIN CMBICT TEKCTA, CTPYKTYPHPOBAThH TEKCT;

-0TOMpPATh U AHATM3UPOBATh HHOOPMAIIHIO O CKOPOCTH JBHIKCHHSI TEJI C MOMOIIBI0 VHTepHeTa,;

“YMETb MPEBUICTh BO3MOXKHBIC PE3yIbTaThl, IOHUMATh PA3IHYHS MKy UCXOAHBIMHU (DAKTAMHU M THIIOTE3aMU JUISl KX OOBSICHEHUS, MEIKIY TEOPETHIECKOM MOJECIBIO M PeabHBIM
00BEKTOM;

“YMETb MPOBOJHUTH SKCIEPUMEHTANIBHYIO IIPOBEPKY BBIABHHYTHIX THIIOTES;

Kommynuxamuegnoie:

‘pa3BUBATh MOHOJIOTHYECKYIO U TUATIOTUYECKYIO PEUb;

‘YMETb BOCIIPHHUMATH MepepadaThIBaTh U MPEIbIBIST, HHYOPMALIUIO B CIIOBECHOM, 00pa3HOii popMax, BeIpakaTh CBOM MBICIIH, CIyLIATh coOece IHMKA, IPUHUMATH €ro TOUKY 3pe-
HUSI, OTCTAUBATh CBOIO TOYKY 3PCHHS, BECTH JUCKYCCHIO;

* yMeTh paboTaTh B TPYIIIE.

102.1 | HebGecnas chepa. 3sé3anoe He6o. 3akonsl Keriepa.

103.2 | OmpenesieHue pacCTOSHUN B aCTPOHOMHUH (paccTossHui 10 Tea COJHEYHOM CUCTEMbI M UX Pa3MEPOB)

104.3 | Crpoenue ConneuHoii cucrembl. Cructema 3emuts — JIyna

105.4 | ®uznka nuaHeT 3eMHOU IPYIIBI

106.5 | ®wusuka 11aHEeT TMTAaHTOB

107.6 | O6mmue cBenenus o CoiHIlE, €r0 HCTOYHUKH SHEPTUU U BHYTPEHHEE CTPOSHHE.

108.7 | ®usnyeckas mpupoaa 3BE3

109.8 | Hama 'anaktuka. [IpoucxoxaeHue u BOJIONMS TalakTUK. KpacHoe cMerieHme.

110- | JlaGopaTopHbIii NPaKTHKYM 10
120
O0600611a10111€€ MOBTOPEHHE 8
121- 10 knace
124
125- 11 knace
128
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