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PABOYASA ITPOI'PAMMA

1O ®U3UKE

YpoBeHnb 0611ero 00pazoBanus: cpeanee ooiee, 11 kmace
2023-2024 y4eOHsIii rof
KonuuectBo yacoB — 67

Vyurens TroTroHHNKOBA Aiia MuxaitjloBHA

Pabouas nmporpamma pazpaborana Ha ocHOBe 0azucHoro miana 2023 roja, mpuMepHoi
MpOrpamMMbl OCHOBHOTO o001ero ooOpazoanusi «Pusmka» 11 kmacc aBroper [.41.
MskumieB, b.b. byxoBues u ®enepalibHOro KOMIIOHEHTa T'OCYJIapPCTBEHHOTO
cTaHjapTa o01ero oopa3oBaHusl.

ci. TutoBka
2023r.



1. IMosscHuTeIbHAA 3aANUCKA

Pabouas mporpamma pazpaboraHa Ha OCHOBE:

o ®enepanbHblil TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT CPEAHETO OOIIETO
obpa3oBanus (yTB. [Ipukazom MunucrepctBa odpa3oBanust U Hayku PO or 17
mast 2012r. No413);

o IIpukazom Munnpocsenienns Poccun or 11.12.2020 Ne712 «O BHeceHun
M3MEHCHHM B HEKOTOpbhIE (enepaabHble TOCYIapCTBEHHBIE 00pa30BaTEIIbHbBIC
CTaHAapThl OOIIEro 0Opa30BaHUAY 110 BOIPOCAM BOCHUTAHUSI 00yUYaIOIIHXCS».

e OcHOBHOI 00pa3oBaTeNbHON MPOTrpaMMbl CpPEIHEro 00IIero o0pa3oBaHUS
MBOY Turosckoit COI;

e OcCHOBHOW 00pa30BaTeNbHON MPOTPaMMBbl CPEIHEr0 O00IIero 00pa3oBaHUs
MBOY Turosckoit COII;

e Paboune nporpammel. A.B.llaranuna. I[IpenmerHas JTuHHS y4eOHHUKOB CEpPUU
«Knaccnueckuit kype» 10-11 knacesr — M.: IIpocsemenue, 2017-83c.

e VYuyebHoro miana mkoibsl Ha 2023-2024 y4yeOnbIit TOI.

e TomoBoro kanenaapHoro yueoHoro rpaduka Ha 2023-2024 yueOHbIH TO/I.

e Jlonokenuss o pabouerr mnporpamme yuutens MDBOY Turosckoit COII,
yTBepxkAeHHOro mnpukazoM Ne99 or 03.08.2016r. (c uU3MEHEHUSAMH OT
07.08.2019r. mpuka3 Nell4).

PabGouasi nporpaMMa opHeHTHPOBaHA HA HcNoJab30BaHue Y MK:

1. ®usuka.ll xmacc: y4eb. s 00mEe00pa3oBaTENbHBIX OPraHM3alMi: 0a30BBINA
ypoBenn/ ['.51. Mskumes, b.b. byxoBueB, B.M. UYapyrun; nom pen. H.A.
[TapdenTbeBoii.-5-¢ u3a.-M.:Ilpocsemenne,2018.-432c.

2. Kupux, JLLA. ®usuka-11. Pa3HOypOBHEBBIE CAMOCTOSTENLHBIE U KOHTPOILHBIE
pabotsl. - M.: Unekca, 2009. - 205 c.: uin.

3. Mapon, A.E. ®usuka. 11 knacc: [unmakrtudeckue martepuansl / A.E.Mapos,
E.A.Mapon. — M.: llpoda, 2004. — 160 c.: u.

4. PeimkeBuy, A.Il. @usuka. 3agaunuk. 10-11 xi.: mocobue mis o0meo6pas3oBar.

VYupexnaenuit / A.Il.PeimkeBuu. — 15-e u3g., crepeorun. — M.: [Ipoda, 2011. —
188, [4] c.: wn. — (3amaunuku "Ipodsr").

Heaun uzyyenuss Gu3nNKu

HN3yyeHne HanpaBJICeHO HA JOCTHKECHUE CACAVIOUIMX IeJIeil:
OCBOCHHME 3HAHHUM O METOAaX HAy4YHOrO TMO3HAHUS MPUPOIBI;, COBPEMEHHOMU
(¢u3uYecKol KapTUHE MUpa: CBOICTBAaX BEMIECTBA M TOJS, MPOCTPAHCTBEHHO-
BPEMEHHBIX 3aKOHOMEPHOCTAX, TMHAMUYECKNX U CTATUCTUYECKUX 3aKOHAX IPUPO/IBI,
AJIEMEHTApPHBIX 4YacTUllaX U (PyHJAAMEHTAJIbHBIX B3aUMOJICUCTBUSIX, CTPOCHUU U
HBONIIOIIMU BceneHHo; 3HaKOMCTBO C OCHOBaMH (DYHIaMEHTAIbHBIX (DHU3UIECKUX
TEOPUM:  KJIACCUYECKOM  MEXAHHUKH,  MOJEKYJSIPHO-KUHETUYECKOW  TEOpHH,
TEPMOJIMHAMHUKH,  KJIACCHYECKOW  DJIEKTPOAMHAMUKH,  CIICHUAIBHOW  TEOpUU
OTHOCHUTEIIbHOCTH, KBAHTOBOU TEOpHH;
OBJIAJIecHHe YMEHUSIMM TIPOBOJUTH HAOMIOJEHUS, IUIAHUPOBATH U BBINOJHSTH
AKCIEPUMEHTHI, 00padaThIBaTh PE3yAbTAThl U3MEPEHUH, BBIJIBUTATh TUIIOTE3bI U




CTPOHTH MOJIETH, YCTAHABIINBATH I'PAHUIIBI UX PUMEHIUMOCTH;
NpuMeHeHHe 3HAHUH 10 (U3MKE M1 OOBSICHEHUS SIBICHUN MPHUPOIbI, CBOMCTB
BEIIECTBA, MPHUHIIUIOB pPa0OThl TEXHUYECKUX YCTPONCTB, pelieHHUs (HU3HMUECKUX
3aa4, CaMOCTOSITEIbBHOTO TPUOOpETeHHs] M OLEHKH JOCTOBEPHOCTH HOBOM
uHpopMalui  (PU3MYECKOr0  COACpPXKAHUS,  HUCIOJIb30BAHUS  COBPEMEHHBIX
MH(OPMAIIMOHHBIX TEXHOJIOTUH ISl TOUCKA, IEPEPa0OTKU U MPEAbSBICHUS y4eOHON
¥ HAy4YHO-TIONMYJISIpHOM uH(pOopMaIuu 1o pusuke;

pa3BUTHE TMO3HABATEJbHBIX HMHTEPECOB, HHTENJIEKTYAJbHBIX W TBOPYECKHUX
crmocodHocTel B Tporecce pemeHns (U3NUECKHX 3a7ad U CaMOCTOSTEIHHOTO
NpUOOpPETEHHs] HOBBIX 3HAHHM, BBIIIOJHEHUS IKCHEPUMEHTAIbHBIX MCCIEIOBAaHUM,
MOJTOTOBKH JOKJIAA0B, peepaToB u IPYTHX TBOPUECKUX pabdoT;

BOCIIUTAHME J1yXa COTPYIHUYECTBA B IPOIECCE COBMECTHOTO BBIMIOJIHEHUS 3ajad,
YB@KUTEIBHOIO  OTHOLIEHUS K  MHEHHMIO  OMNIOHEHTa, O0OOCHOBaHHOCTHU
BBICKA3bIBAEMOW  TO3UIIMH, TOTOBHOCTH K  MOPAJIBbHO-DTHYECKOM  OIICHKE
UCTIOJIb30BAaHUSI HAYYHBIX JOCTIKEHHUH, YBaKEHHMsS K TBOPIIAM HAyKH M TEXHHKH,
00€eCleYnBaOIIUM BEAYIIYI0 poJiib (PU3UKK B CO3JaHHM COBPEMEHHOTO MHUpa
TEXHUKH,

HCINOJIb30BaHUE NPUOOPETEeHHbIX 3HAHUN U YMEHMIl /ISl pelieHUs IPaKTHUECKUX,
’KU3HEHHBIX 3aJ1ay, PaIllMOHAJILHOTO MPUPOONOIB30BAHMS U 3ALIUTHI OKpYyKarouen
cpenbl, obecrieueHus: 6€30MacHOCTH KU3HEACSITEIbHOCTH YeIOBEKa U OOIIEeCTBA.

[To yuebHOMYy mmany Ha 2023-2024 yd4eOHBIM Toj Ha W3YYCHHE TpeaMeTa
¢uszuku  orBoAUTCS 68 wacoB M3 pacuera 2 yaca B HENENIO, 2 Yaca B HENETI0 — M3
(enepalbHOr0 KOMIIOHEHTA.

B coorBercTBHM C KaJeHIApPHBIM Yy4eOHbIM TpadUKOM, BBIXOAHBIMH U
npazaangasiMu gHIME 09.05.2024r. pabouas mporpamma 1o ¢usuke B 11 kmacce Ha
2023-2024 y4eOnplii To7 OyJET BHIMOTHEHA 32 67 4acoB.



2.Ilnanupyembie pe3yabTaThl
N3yuyenue yuebHoro npeamera «dusrka» Ha ypoBHE CpeaHEro o0uero 00pa3oBaHms

JOJKHO 00€CTIeunBaTh JOCTHKEHUE CIEYIOUIUX JIUYHOCTHBIX, METAIPEAMETHBIX U
NpeIMETHBIX 00pa30BaTENbHbBIX PE3YJIbTATOB.
JIn4YHOCTHBIE pe3yJIbTaThI:
1. Ilampuomuueckoe éocnumanue:
® [POSBIICHHE UHTEpECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON
(pu3nyecKkoil HayKu;
® [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PUUKOB.
2. I'pasicoanckoe u Oyxo06HO-HPABCMEEHHOE 60CRUMAHUE:
® TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYXAEHUU OOLIECTBEHHO3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM TOCTHKEHUI
buzuky;
® OCO3HAaHHME BA)KHOCTU MOPAIBHO-3TUYECKUX IIPUHLHUIIOB B JEATEIbHOCTH
Y4EHOTO.
3. Icmemuueckoe eocnumanue:
® BOCHPUATHE ICTETUYECKUX KayeCTB (PU3NUECKOIN HAyKH: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTU, TOUHOCTH, TJAKOHUYHOCTH.
4. Ilennocmu HayuHO20 NO3HAHUA:
® OCO3HAaHME LIEHHOCTU (PU3MUECKON HAYKH KaK MOITHOTO HHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOIMM, BaJKHEUILIEW COCTABIISIONIEH KYJIBTYpPHI;
® pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIE0BATENbCKON
NS TENbHOCTH.
5. @opmuposanue Kyaomypvi 300p06b3 U IMOUUOHATILHO20 DJ1A20N0AYHUA:
® OCO3HaHHE LIEHHOCTU OE30MacHOro 00pasa KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BAXKHOCTH MPaBUIJI 0€30MacHOr0 MOBEICHUS Ha
TPAHCIIOPTE, HA JOPOTaX, C AIEKTPUUYECKUM U TEIUIOBBIM 00OPYOBaHUEM B
JOMAIIHUX YCIIOBUSX;
e c(opMHPOBAaHHOCTh HaBbIKa peIeKCUU, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY U
TAKOI'o e Mpasa y APyroro 4eioBeKa.

6. Tpyooeoe éocnumanue:



® AKTMBHOE y4acTHE B PEIICHUHU MPAKTUUYECKUX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI,
ropojia, Kpast) TEXHOJIOTHYECKOHN M COIMaIbHOM HAMPaBICHHOCTH, TPEOYIOITUX
B TOM YHKCJIe U PU3NYECKUX 3HAHUI;
® HHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO MPOQECCUil, CBI3aHHBIX C (PU3UKOM.
7. DKonozuueckoe éocnumanue:
® OpHEHTAIUs HA TPUMEHEHNE (PU3NUECKUX 3HAHUH JJI PEIICHHS 33724 B
00JIaCTH OKpYKalolIel Cpeibl, IIIAHUPOBAHUS MTOCTYIKOB M OLIEHKH MX
BO3MOXKHBIX TTOCIIEIICTBUM ISl OKPYKAIOIIEH Cpeibl;
® OCO3HaHHE II00ATBHOrO XapaKTepa IKOJIOTHUECKUX MPoOIeM U MyTeH ux
pEIIeHHUS.
8. Aoanmayusn odyuarwouiezoca K uU3MEHAIOUWUMCA YCII06UAM COUUANLHOU U
npupooHoil cpeovl:
® T0TPEOHOCTh BO B3aMMOJIEUCTBUU MPHU BHIITOJIHEHUU UCCIIEAOBAHUI U MPOEKTOB
(bu3MYeCKON HAMPaBJIEHHOCTH, OTKPBITOCTD OMBITY W 3HAHUSIM JAPYTHUX;
® TIOBBLIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO
NesTeIbHOCTD;
e 1OTpeOHOCTH B ((OPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4yucie GOpMyJIUPOBAThH
U], TIOHSTHUS, TUIIOTE3bl O (PU3NUECKUX O0BEKTAX U SIBJICHUSX;
® 0CO3HaHHUE JIePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH
(pu3nKy;
® IUJIJAHUPOBAHHE CBOETO PA3BUTHUS B MPUOOPETEHUN HOBBIX (PM3UUYECKUX 3HAHUM;
® CTpeMJICHHE aHAJIU3UPOBATh U BBISIBJISATH B3aUMOCBSI3H MPUPO/IBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCIOJIb30BaHUEM (DU3NUECKUX 3HAHUM;
® OIICHKA CBOMX JICUCTBUI C YYETOM BIUSHHUS HA OKPYKAOLIYIO CPENY,

BO3MOKHBIX TJTO0TLHBIX HOCH@I{CTBHﬁ.

JIMUHOCTHBIE, METAIIPE/METHBIE U IIPE/IMETHBIE PE3YJIBTATbBI
OCBOEHUA ®U3UKHN

HpeIlMETHLIe Ppe3yabTaThl

OCHOBBI YJIEKTPOAMHAMMKH (MIPOI0JIKEHUE)
MarsurHoe 1noJe




OOyuaeMblIil HAyqUTCS

- JaBaTh OIPEACIICHHUS MOHATUH: MAarHUTHOE TIOJIe, MHIYKIHUS MAarHUTHOTO IIOJS,
BuxpeBoe noie, Cuna Amnepa, cuia Jlopeniia, peppomarHeTuk, JoOMeH, TeMnepaTypa
Kropu;

- IaBaTh ONpeIeIeHNEe SAMHNUIA HHIYKIIMH MATHUTHOTO TTOJIS,

- IEPEYHCIIATh OCHOBHBIE CBOMCTBA MArHUTHOT'O TTOJIS;

- m300pakaTh MAarHUTHBIC JIMHUM TOCTOSHHOTO MarHuTa, NPSIMOrO TPOBOJIHUKA C
TOKOM, KaTYIIIKH C TOKOM;

- HaOJIOAAaTh B3aMMOJICHCTBHAE KATYIIKA C TOKOM M MarHWTa, MarHUTHON CTPEIKUA |
MPOBOJHUKA C TOKOM, JEHWCTBHS MAarHUTHOTO TIOJS Ha JBIDKYIIYIOCS 3apsKEHHYIO
YJaCTHILY;

- opmynupoBaTh 3aKOH AMITepa, TPAHUIIBI €T0 TIPUMEHHUMOCTH;

- ONpenemnsiTh HaMpaBlieHWE JWUHUN MarHUTHOW WHIYKIIMM MAarHUTHOTO TIONS C
MOMOIIIBIO TpaBWwiIa OypaBuMKa, HANpaBIICHWE BEKTOPOB CHIIBI AMIepa W CHIIBI
JlopeHua ¢ noMoIIbIO NpaBUiia JIEBOM PYKU;

- NPUMEHATH 3aKOH Amrepa u (opmyny nais BbIYMCIEeHHs] cuiibl JlopeHna mpu
peIlIeHNH 3a71a4;

- TIEPEUYHUCIIATh THUIBI BEIIECTB 10 MarHUTHBIM CBOMCTBaM, Ha3bIBaTh CBOMCTBA Jua-,
napa- ¥ peppOMarHeTUKOB,

- I3MEPATH CHITY B3aMMOICHCTBUSI KATYIIKH C TOKOM W MarHuTa.

Oobyuaembiti NOLYYUM 803MOHCHOCHb HAYHUUMBCS

- NOHUMAMb U 00BACHAMb YENOCMHOCMb PUULECKOU Meopull, paziuiams epaHuysl ee
NPUMEHUMOCINU U MECMO 8 PAOY OpY2ux Quauieckux meopuii,

- e1adems npuemamiu NOCMPOEHUs MeoPemudeckux O0OKA3ameibCms, da mMaKdice
NPOCHO3UPOBAHUSL OCOOEHHOCMeEl NPOMEKAHUS PUIUYECKUX ABIEHUU U NPOYECCco8 Ha
OCHOBEe NOJYUEHHbIX MeoPemuieckKux bl80008 U OOKA3AMenbCmas;

- Xapaxkmepuzo8amsv CUCMEMHYIO C853b MeHCOY OCHOBONONALAIOUUMYU HAYUHBIMU
HOHAMUAMU: NPOCMPAHCMEBO, 8peMs, Mamepus (8ewecmeo, noie), 0sudceHue, cuid,
SHepeust;

- 8bI0BUCAMDb 2UNOMe3bl HA OCHOBe 3HAHUSL OCHOBONONAAIOWUX PU3UUECKUX
3aKOHOMepHOCmel U 3aKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb uzutecKue IKCnepuUMeHmbl;

- Xapakmepuzosamuv 2100anibHble NpodIeMbl, Cmoswue neped UeN08eYeCmBOM:
9HepeemuyecKue, Cblpbesble, IKON0SUYEeCKUe, — U pPOib PUSUKU 8 pPeueHUuu IMmux
npoobnem;

- pewamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCEEHHble U pacuemmubvle Qunuueckue
3a0a4u ¢ 8blOOPOM (huzuyecKol MoOenu, UCNOIb3YS HeCKOIbKO (QUUYECKUX 3AKOHO8
unu  gopmyn, ceA3bIBAWUX U3BECMHble @UIUYECKUe BeIUYUHbl, 6 KOHMeKCme
MeAHCNPeOMEMHBIX CBs3elL,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCIUKU U3YYEHHBIX MAWUH, NPubopos u
MEeXHUYECKUX YCmpoucme,

- 00BACHAMb YCN08USL NPUMEHEHUsT PU3UUEeCKUX Mooellell Npu peueHuu Qu3uvecKux
3a0ay, HAxXo0umv a0eK8AMHYI0 NPeOdlONHCeHHOU 3adaye QU3UUEeCKYI0 MOOelb,
paspewams npobieMy KAaK HA OCHO8e UMEOWUXCS 3HAHUL, MAaK U Npu nomMowu
Memooo8 OUeHKU.

DNeKTPOMArHUTHAS] MHTYKITHSI

OO0yuaeMblil HAy9UTCS




- 1aBaTh ONPEAEIICHUS MOHATU: SIBJICHUE 3JIEKTPOMAarHUTHOM MHAYKIIMH, MATHUTHBIN
noTok, I/1C MHAYKIIUY , UHIYKTUBHOCTb, CaMOMHAYKIMA, 3/1C caMOUMHAYKIINH;

- pacmo3HaBaTh, BOCHPOM3BOIAUTH, HAONIOJATh SIBJICHUE DJIEKTPOMArHUTHOMU
UHAYKIMH, TTOKa3bIBaTh MPUUMHHO-CIIEJICTBEHHBIE CBSI3U MPHU HAOIIOJEHUU SIBJICHUS;
HaOII0/1aTh ¥ aHAJIM3UPOBATH IKCIIEPUMEHTHI, IEMOHCTPUpPYIOIUe paBuiio JIeHna;

- ¢opmynupoBath npaBwio JIeHIa, 3aKOH 3JIEKTPOMATHUTHOW WHIYKIIUU, TPAHUIIBI
€ro NPUMEHUMOCTH;

- UCCJIEJIOBAThH SIBICHUE PJIEKTPOMATHUTHOW UHAYKIUY;

- MIEPEUYUCTATh YCIOBUS, MPU KOTOPHIX BO3HUKAET MHIYKIIMOHHBIM TOK B 3aMKHYTOM
KOHTYpE, KaTyIIKe; OMpeAeNsaTh POJib )KEJIE3HOI0 CEP/ICUHUKA B KaTYIIKE; N300pakaTh
rpaduuecky BHEITHEE W WHIYKIIMOHHOE MAarHUTHBIC MOJIS; ONMPENesaTh HalpaBleHUE
MHYKIIMOHHOT'O TOKa KOHKPETHOUW CUTYaIlNu;

- OOBSCHATH BOBHUKHOBEHHUE BUXPEBOTO AIEKTPUIECKOTO OIS U AIEKTPOMATHUTHOTO
OJIS;

- ONUCHIBATh BO3HUKHOBEeHUE D/]C MHAYKIIUM B ABMKYIIIUXCS IPOBOIHUKAX;

- paboTaTh B mape U IPYyIe IPHU BHIMOJTHEHUH MPAKTHUECKUX 3a/aHH, MJIAHUPOBATh
AKCIIEPUMEHT;

- IEPEUUCTSATh MPUMEPHI UCTIOIB30BAHUS SIBICHUS 3JIEKTPOMATHUTHOU UHAYKIUY;

- pacrno3HaBaTh, BOCIPOU3BOIUTH, HAOIONATh SBJICHUE CAMOMHAYKIIMH, MMOKA3bIBATh
MIPUYUHHO-CJICICTBEHHBIE CBSI3U MPU HAOJIOICHUU SIBJICHUSI;

- (hopmynupoBaTh 3aKOH CAMOWHIYKITUHU, TPAHUIIBI €T0 TPUMEHUMOCTH;

- MPOBOAUTH aHAJIOTMIO MEXK1Yy CAMOMHIYKIIMEH U HHEPTHOCTHIO;

- OMpEeNeNsaTh 3aBUCUMOCTh WHJIYKTUBHOCTH KaTYIIKM OT €€ JJIMHbI U IUIOIIAu
BUTKOB;

- HAXOJIUTh B KOHKPETHOM CUTyallUM 3HAUYCHUS: MarHUTHOro noroka, JIC unayKuu,
OJ1C uHIYKIMY B ABWXKYIIUXCS MPOBOAHUKAX, DJ]C caMOMHIYKIIMU, HHAYKTUBHOCTb,
SHEPIUI0 MAarHUTHOTO TIOJIA.

Oobyuaembiti NOLYYUM 03MONCHOCIb HAYUUMBCS

- NOHUMAMb U OOBACHAMb YEOCMHOCIb QUIUYECKOU Meopul, pa3iuiams 2paHuybl ee
NPUMEHUMOCIU U MECMO 8 PA0Y OpY2uX Pu3UUecKux meopuil,

- enademb npuemMamiu NOCMPOEHUs MeopPemudeckux O0OKA3amenbCms, a makxdice
NPOCHO3UPOBAHUSL OCODEHHOCMEU NPOMEKAHUS (DUUYECKUX SGNeHUL U NPOYEeCcCco8 Ha
OCHOBE NOJLYYEeHHbIX MeOPeMU4ecKUx b160008 U 00KA3AMENbCME,

- Xapakmepuzo8amv CUCMEMHYIO C653b MeHCOY OCHOBONONALANUUMU HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8peMs, mMamepus (eewecmeo, noie), 08udiceHue, Cuid,
oHepausl;

- 8bl0GU2AMb 2UNOmMe3bl HA OCHOBe 3HAHUA OCHOBONONA2AIOWUX  DUIUYECKUX
3aKOHOMEPHOCMeEU U 3aKOHO8,

- CaMOCmMOosIMeNbHO NIAHUPOBAMb U NPOBOOUMb hu3UUecKUue IKCNepUMeHmbl,

- Xapaxkmepuzosams 2100albHble NpPOONIeMbl, CmosAujue nepeo Yero8euecmeom:
JHep2emuyecKue, Cblpbesvle, IKON02UYEecKUe, — U poib QUSUKU 8 DeueHuu IMux
npooaem,

- peuwlamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacdemmuvle QuuyecKkue
3a0a4u ¢ 8blOOPOM (huzudecKol Mooenu, UCNOIb3YS HeCKOIbKO QUUYECKUX 3AKOHO8
unu Gopmyn, ceaA3vlearowux u3eecmuvlie QuauuecKue BeluUyUHbvl, 6 KOHMeKCme
MENCNPEOMEMHBIX C853€el,



- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YHEHHbIX MAUUH, NPUOOPOS U
MexXHUYeCKUX YCmpoucms;
- 00BACHAMb YCI0B8USL NPUMEHEHUS (hu3uueckux mooesel npu peueHuu Quauveckux
3a0a4, HAX00UMb AOEKBAMHYI0 NPEONONCeHHOU 3a0aue QU3UYEecKYio MOoOeilb,
paspewlams npodiemy Kak HA OCHO8Ee UMEIWUXCS 3HAHUL, MAaK U npu NnomMowu
Memooo8 OYeHKU.

KoJsie0anus v BOJIHBI
MexaHudeckue KoueOanus
OO0y4aeMbIii HAyUYUTCS
- JaBaTh oONpeleieHus: KojebaHus, KoyeOaTenpbHas CHUCTEMa, MEXaHHYECKUE
Koje0aHus, TapMOHHUYECKHE KojeOaHUs, CBOOOJHBIC KOJICOAHUS, 3aTyXaroIue
KoyicOaHMs, BBIHYXKJCHHBIC KOJIeOaHUs, PE30HAHC, CMEIICHUE, aMIUIUTYAa, MEPHOI,
gacToTa, COOCTBEHHAs 4acToTa, (asa;
-  TCPCUYHUCISITh YCIOBHS BO3HUKHOBCHHUS KOJCOAHWH, NPHBOIHWTH IPHUMEPHI
KOJICOATEIIbHBIX CHCTEM;
- OMUCHIBATh MOJIETU: IPYKUHHBIN MasiTHUK, MAaTEMaTU4ECKUI MAasITHUK;
- IEPEYMCIIATh BUJIBI KOJICOATEILHOTO ABMKEHUS, UX CBOWCTBA,
- paclo3HaBaTh, BOCIPOWU3BOAWTH, HAOIIONATh TapMOHUYECKHE KOIcOaHUs,
CBOOOJHBIC, KOJicOaHUWs, 3aTyXarollue KoyicOaHWs, BBIHYKJICHHBIC KOJICOaHMS,
PE30HAHC;
- TEPEUYUCHATh CHOCOOBI TOIYyYEHUS CBOOOTHBIX W BBIHY)KICHHBIX MEXaHUYECKUX
KOJICOaHMU;
- COCTaBJISITH YpaBHEHHWE MEXaHMYECKUX KoJeOaHWil, 3amuChIBaTh €ro peIIeHHE,
OIIPEACIIATh M0 YPABHEHHUIO KOJIE0ATEILHOTO ABMKEHUS TTapaMeTphl KOJIeOaHuUs,
- TPENCTaBIIATh 3aBUCUMOCTh CMCIICHHS OT BpPEMEHH TIPU  KOJICOAHHUIX
MaTEMaTUYECKOTO U TMPYXKUHHOTO MasTHHKA rpadUyecKu, ONpeAeNarTh Mo Trpaduxy
XapaKTEPUCTUKU: aMIUTUTYy, IEPUOJT U YaCTOTY;
- HaxOIWTh B KOHKPETHBIX CHUTYyalMsIX 3HAYCHHs] TEpUOAa MATEeMaTHYECKOTO |
NPY>KUHHOTO MasiTHUKA, SHEPTHH MasTHUKA;
- OOBACHATH MPEBPAICHUS YHEPTUH TPU KOJICOAHUSIX MATEMAaTHYECKOTO MasTHUKA U
rpy3a Ha MPY>KUHE;
- UCCJIEIOBATh 3aBUCUMOCTH TIEpHOjia KoJleOaHUH MaTEMaTHICCKOTO MasTHUKA OT €ro
JUTAHBL;
- HCCJICIOBATh 3aBUCHUMOCTbD TIEPHO/1a KOJICOaHHH rpy3a Ha MPYKHHE OT €ro MaccChl.
Obyuaemwlli NOIYUUM B03MONCHOCHL HAYUUMbCS
- NOHUMAMb U OOBACHAMb YETLOCMHOCHb PUUYECKOU MEeOPUlU, PA3IUYAMb SPAHUYbL ee
NPUMEHUMOCIU U MeCO 8 POy Opyaux GuauiecKux meopuil;
- 81ademv nNpuemMamu NOCMPOEHUs Meopemuyeckux O00Ka3amenbcme, d makxice
NPOCHO3UPOBAHUSL OCODEHHOCIEN NPOMEKAHUSL PUBUYECKUX SGNeHULL U NPOUECCO8 HA
OCHOBE NOJIYYEeHHbIX MeopPemuiecKux bl860008 U 00KA3AMeNbCME;
- Xapakmepuzo8amv CUCMEMHYI0 C653b MeHCOY OCHOBONONALANOUUMU HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8peMs, mamepus (8ewecmeo, noie), 08uxiceHue, Cuid,
SHepeusl;
- 6bl0GUeAMb 2UNOmMe3bl HA OCHOBe 3HAHUS OCHOBONONA2ANOUWUX  (DU3UYECKUX
3aKOHOMepHOCMEll U 3aKOHO8;
- CaMOCMOSIMeNbHO NIAHUPOBAMb U NPOBOOUMb (DU3UUEeCKUe IKCNePUMEHMbL,




- Xapaxkmepuzoeams 2100aNbHble NPoOIeMbl, CMosujue nepeo Heio8euecmeom:
9HepeemuyecKue, Culpbesvle, IKOJNo2UdecKue, — U poib (QUIUKU 8 peuleHuu IMmux
npoonem;

- pewams NPaKmuKo-opueHmuposanHvle KayeCmeeHHble U pacuemmuvie usuyeckue
3a0a4u ¢ 8blOOPOM (huzuyecKol MoOenu, UCNOIb3YSl HeCKOIbKO (PUUYECKUX 3AKOHO8
unu  Gopmyn, CceaA3vblearWUx U3BeCmHuvle QuaudecKue 6elUYUHbl, 8 KOHMeKcme
MEAHCNPEOMEMHBIX C8A3ZeU;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YYEeHHbIX MAWUH, npubopos u
MexXHUYeCKUx yYCmpoucms;

- 00BACHAMb YC0BUS NPUMEHEHUs hu3uuyecKux mooenel npu peueHuu Qu3uyecKux
3a0a4, HAX00UMb AOCKBAMHYIO NPEONONCEHHOU 3a0aue QU3UYecKyio MOoOeilb,
paspewiams npodiemy KAk HA OCHOBE UMEIWUXCA 3HAHUL, MAaK U Npu nomowu
Memooo08 OYeHKLU.

DJIeKTPOMArHUTHbIE KOJeOaHus

OOyuaeMblil HAyqUTCS

- J1aBaTh OMNpPEENCHHs MOHATUAM: SJEKTPOMArHUTHBIE KOJieOaHus, KoyeOaTeabHBbIH
KOHTYP, CBOOOIHBIE AIIEKTPOMATrHUTHBIE KoseOaHus, BBIHYK/ICHHbIE
AIEKTPOMArHUTHBIE KOJICOAHUsS, TIEPEMEHHBIM JJIEKTPUYECKUNA TOK, AaKTHUBHOE
COMPOTHUBJICHUE, JACUCTBYIOIEE 3HAYEHUWE CHJIbI TOKa, JCUCTBYIOIIEE 3HAYCHUE
HaIpspKeHus, TpancpopmaTop, Ko3dHULHEHT TpaHChopMaliy;

- U300pakaTh CXeMy KOJIEOATETHhHOTO KOHTYpa M OMKUCHIBATH CXEMY €Tr0 padOoThI;

- pacro3HaBaTh, BOCIPOM3BOJUTH, HAOMIOAaTh CBOOOJHBIE JJICKTPOMATrHUTHBIE
KojeOaHus, BBIHYXJICHHBIC OSJCKTPOMArHUTHBIC KOJEOAHUs, pPE30HAHC B IICMHU
EPEMEHHOT0 TOKA;

- aHANM3WPOBATh TMPEBpAIICHUS DSHEPTHM B  KOJEOATCIBHOM KOHTYpE TIpH
AIIEKTPOMArHUTHBIX KOJIEOAHMSIX;

- TIPEJCTABIIATh 3aBHCHMOCTb 3JICKTPHUYECKOTO 3apsija, CHUJIbl TOKA U HAIPSKEHUS OT
BPEMEHU TIPU CBOOOJHBIX JICKTPOMArHUTHBIX KOJEOAHUSIX; OMPENEIATh M0 rpaduKy
KOJIeOaHUI €ro XapaKTePUCTUKU: aMIUTUTYy, IEPUO U YACTOTY;

- TMPOBOIWUTH AHAJOTHIO MEXKAY MEXaHHYECKUMU U  DJICKTPOMAarHUTHBIMHU
KOJIeOaHHSIMU;

- 3anMChIBaTh (opMyiTy TOMCOHA; BEIYHUCIIATH C TOMOIIBIO (GopMysl TOMCOHA Iepro
M 9aCTOTYy CBOOOJHBIX DJICKTPOMArHUTHBIX KOJICOAHUH; ONPEALNIATh MEPUOI, aCTOTY,
aMIUTUTY/y KOJIeOaHUN B KOHKPETHBIX CUTYAIUAX;

- OOBACHATH MPUHLUII TOJTYYEHUs IEPEMEHHOI0 TOKa, YCTPOWCTBO TI€HepaTopa
EPEeMEHHOT0 TOKa;

- Ha3bIBaTh OCOOCHHOCTH IEPEMEHHOTO JJICKTPUYECKOr0 TOKAa HA y4YacTKE IICTH C
PE3UCTOPOM;

- 3aIMChIBATh 3aKOoH OMa 7151 1IeNH MEPEMEHHOT0 TOKa;

HaXOJUTh 3HAYEHUS CWIBl TOKA, HAMPSDKEHUS, AKTUBHOTO COMPOTHBIICHHUS IIEMH
NEPEeMEHHOT0 TOKa, JEHCTBYIONIUX 3HAYCHUI CHIIBI TOKA M HAMPSKEHNUS,

- Ha3bIBaTh YCJIIOBUS BO3HUKHOBEHUS PE30HAHCA B IICTH MIEPEMEHHOT'O TOKA;

- ONUCHIBATh YCTPOMCTBO, MPUHITUII ACHCTBUSL ¥ MPUMEHEHHE TpaHchopmaTopa;

- BBIYUCISATH KO3PGUIKUEHT TpaHC(POPMaAILIUKM B KOHKPETHBIX CUTYaIIUSIX

Obyuaemblti NOAYUUM BO3MONCHOCHL HAYHUUMBCSL

- NOHUMAMb U OOBACHAMb YEIOCMHOCIb QUIUYECKOU Meopul, pa3iuiams 2paHuybl ee
NPUMEHUMOCIU U MECMO 8 psi0dy Opy2ux Gu3uuecKux meopuil,




- enadems npuemamu NOCMPOEHUs MeoPemudeckux O0O0KA3ameibCms, da maKdice
NPOCHO3UPOBAHUSL OCOOEHHOCMEN NPOMEKAHUS PUIUYECKUX ABLEHUL U NPOYECCco8 Ha
OCHOB€ NONYYUEHHbIX MeoPemuieckKux bl80008 U 00KA3AmMenbCmas;

- Xapaxkmepuzo8amsv CUCMEMHYIO C853b MeNHCOY OCHOBONONALAIOUUMU  HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8peMs, Mamepus (8ewecmeo, noie), 08uddceHue, Cuid,
SHepeust;

- 8bI0BU2AMDb 2UNOMeE3bl HA OCHOBe 3HAHUSL OCHOBONONAANOWUX PU3UUECKUX
3aKOHOMepHOCmel U 3aKOHO8;

- CAMOCOSIMENbHO NAAHUPOBAMb U NPOBOOUMb (PusUtecKue IKCHePUMEHNbL;

- Xapakmepuzosamuv 2100anibHble NpoOIeMbl, Cmoswue neped UeN08eYecmEOM:
9HepeemuyecKue, Ccblpbesvle, IKON02UYEecKUe, — U pOoib QUSUKU 8 DeuleHUuu IMux
npooaem,

- pewlamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacdemmuvle QuuyecKue
3a0a4u ¢ 8blOOPOM (huzuyecKol MoOenu, UCNOIb3YS HeCKOIbKO QUUYECKUX 3AKOHO8
unu  gopmyn, ceA3bIBAWUX U3BECMHbIe (UIUYECKUe BeIUYUHbl, 6 KOHMeKCme
MeAHCNPEeOMEMHBIX CBs3elL,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCIUKYU U3YYEHHBIX MAWUH, NPUbdOpos u
MeXHU4eCcKUux yCmpoucms;

- 00BACHAMb YCNOBUSL NPUMEHEHUs. (Yu3UYecKux mooenell npu peueHur Quuieckux
3a0a4, HAX00UMb AO0EKBAMHYI0 NPEONONCEHHOU 3adaue QU3UYEecKyl0 MOOeilb,
paspewiams npooOAEeMy KAK HA OCHO8E UMEIOWUXCA 3HAHUU, MAaK U Npu nOMOowu
Memoo08 OYeHKU.

MexaHn4YecKue BOJIHbI

OO0y4aeMbIit HAYIUTCS

- JTaBaTh ONpEIENCHUS TIOHATHH: MEXaHWYeCKas BOJIHA, TIONEepeYHas BOJHa,
NpOJOJIbHAS BOJHA, CKOPOCTh BOJIHBI, JJIMHA BOJHBI, (Da3a BOJIHBI, 3BYKOBasl BOJIHA,
I'POMKOCTh 3BYyKa, BBICOTa TOHa, TEMOp, OTPaKCHHE, NPEJIOMIICHHE, ITOTJIOIMICHHE,
uHTEepPEPEeHINS MEXaHWYECKHX BOJIH, KOTEPEHTHBIC HWCTOYHHMKH, CTOS4as BOJIHA,
aKyCTHYECKUH PE30HAHC, TUNIOCKOTOJISIPU30BaHHAS BOJIHA;

- IEPEYHCIIATh CBOMCTBA M XapaKTEPUCTUKNA MEXaHUIECKUX BOJIH;

- pacrno3HaBaTh, BOCIPOW3BOANTH, HAOIIOaTh MEXAaHWYECKUE BOJHBI, MOMEPEUYHbIE
BOJIHBI, TPOJOJIbHBIC  BOJIHBI, OTPaXCHHWE  TPEIOMIICHHE, TIOTJIOIICHUE
uHTEPPEPECHITNIO0 MEXaHUIECKUX BOJIH;

- Ha3bIBaTh XapaKTEPUCTHKH BOJH: CKOPOCTh, 9acTOTa, JJIMHA BOJHBI, PA3HOCTH (a3
BOJTH;

- ONpENeNsATh B KOHKPETHBIX CUTYAlUAX CKOPOCTH, YACTOTHI, JJIMHBI BOJH, Pa3HOCTH
das.

Obyuaembiti NOLYYUM 803MOHCHOCHb HAYHUUMBCSA

- NOHUMAMb U 00BACHAMb YENOCMHOCMb PUULECKOU Meopull, paziuiams epaHuybl ee
NPUMEHUMOCTNU U MEeCMO 8 PAOY OpYeux Quzuieckux meopuii,

- enademb npuemMamiy NOCMPOEHUs MeopPemudeckux O0OKA3amenbCms, a makxdice
NPOCHO3UPOBAHUSL OCOOEHHOCMEl NPOMEKAHUS QUIUYECKUX ABLEHUL U NPOYECCco8 Ha
OCHOB€ NONYUEHHbIX MeoPemu4eckKux bl80008 U 00KA3AmMenbCms;

- 8bI0BU2AMDb 2UNOMeE3bl HA OCHOBe 3HAHUSL OCHOBONONAANOWUX —PU3ULECKUX
3aKOHOMepHOCmell U 3aKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBANb U NPOBOOUMb (uzutecKue IKCHePUMEHNbL;
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- pewamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCEeHHble U pacuemmubvle QuuuecKue
3a0a4u ¢ 8blOOPOM GhuzuyecKol MoOenu, UCNOIb3YSL HeCKOIbKO (DU3UUeCKUX 3aKOHO8
unu  gopmyn, ceA3bI8AWUX U3BECMHbIe (Qu3UYecKUe GeluyUHbl, 6 KOHmeKcme
MeANCNPEeOMEMHBIX CE53€el.

DIEKTPOMArHUTHBIE BOJHBI

OOyuaeMbIil HAyIUTCS

- J1aBaTh OMPECIICHUS MOHATUI: 3JICKTPOMArHUTHOE TOJIE, BUXPEBOEC DJICKTPUICCKOE
MoJie, JJIEKTPOMArHUTHBIE BOJHBI, CKOPOCTHh BOJHBI, JJIMHA BOJHBI, (pa3a BOJHBI,
OTpa’keHHE, npeIoMJICHHE, TIOTJIONICHHUE, uaTepdepeHms,  audpaxus,
MOTIEPEYHOCTh, MOJSIPU3AIUS dJICKTPOMArHUTHBIX BOJIH, PaIUOCBS3b, PaAHOIOKAITU,
aAMIUTHTYHAST MOMYJISIHUS, JETCKTUPOBAHNE;

- 00BSICHATH B3aMMOCBSI3b ITEPEMEHHBIX YJICKTPUICCKOTO M MAarHUTHOTO TTOJICH;

- PUCOBATh CXEMY PACTIPOCTPAHCHHUS IJICKTPOMATHUTHOW BOJTHBI;

- IEPEYUCIIATh CBOMCTBA M XapaKTEPUCTUKH IJIEKTPOMArHUTHBIX BOJIH;

- pacmo3HaBaTh, HAOMIOAATh DJIEKTPOMArHWTHBIC BOJHBI, W3JyUYCHHUE, TIPHUEM,
OTpaXeHWe, TMOorJIoNieHue, uHTepdepeHIro, audpaKIuio. [Tonspuzanuto
AJIEKTPOMATrHUTHBIX BOJIH;

- HAXOIWTh B KOHKPETHBIX CHUTYallUSAX 3HAYCHHUS XapPAKTEPUCTHUK BOJH: CKOPOCTH,
JacTOTHI, JUIMHBI BOJIHBI, pa3HOCTH (a3;

- OOBSICHATH IPHUHIIHAIT PAIHUOCBI3U U TEICBUACHUS.

Oobyuaembiti NOLYYUM 803MOHCHOCHb HAYHUUMBCS

- NOHUMAMb U 00BACHAMb YENOCMHOCMb PUULECKOU Meopull, paziuiams epaHuysl ee
NPUMEHUMOCINU U MECMO 8 PAOY OpY2ux Quauieckux meopuii,

- e1ademsb npuemamiu NOCMPOEHUs. MeoPemudeckux O0OKA3ameibCms, a mMaKdice
NPOCHO3UPOBAHUSL OCOOEHHOCMeEl NPOMEKAHUS PUIUYECKUX ABIEHUU U NPOYECCco8 Ha
OCHOBEe NOJYUEHHbIX MeoPemuieckKux bl80008 U OOKA3AMenbCmas;

- 8bI0BU2AMDb 2UNOMeE3bl HA OCHOBe 3HAHUSL OCHOBONONAANOWUX PU3UUECKUX
3aKOHOMepHOCmel U 3aKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb usUiecKue IKCHePUMEHNbL;

- peulamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacdemmuvle QuuyecKkue
3a0auu ¢ 8b160pOM PUUUECKOU MOOENU, UCNONb3YSA HECKOILKO QU3UYECKUX 3AKOHO8
unu  gopmyn, CceA3bIBAWUX U3BECMHbIE (PU3UYEeCKUe GeIUYUHbl, 6 KOHMeKCme
MeAHCnpeoOMemHbIX CE53€el.

OnrTuka
CBeTOBBIC BOJIHEI.
["'eomerpuyeckasi ¥ BOJTHOBAs ONTHUKA
OOyuaeMblil HAyqUTCS
- J1aBaTh OIpPEJEICHUSI MOHSITUN: CBET, KOPIYCKYJISIPHO-BOJIHOBOM Jyalu3M CBETa,
reoMeTprYecKass ONTHKA, CBETOBOM JIy4, CKOPOCTh CBETa, OTPaXXCHHE CBETa,
MPEIOMIICHUE CBETA, MTOJTHOE OTPAXKEHUE CBETA, YIOJl MaJICHUs, YTOJl OTPAXKEHUS, YT O
IIPEIIOMJICHHS, OTHOCHUTEIIbHBIM MOKa3aTeNlb MPEIOMJICHUS, aOCOIIOTHBIM TOKa3aTeNb
OpeJIOMJICHUs], JIMH3a, (POKYCHOE€ pacCTOSHUE JIMH3bI, ONTHYECKas Cujia JIMH3BI,
TUCIIepcust cBeTa, MHTepdepeHIus cBeTa, AUGPaAKIMOHHAS peIeTKa, IOIIpH3aIis
CBETAa, €CTECTBEHHBIN CBET, MJIOCKOMOJISIPU30BAaHHBIN CBET;
- OIMUCHIBATh METO/bI U3MEPEHUSI CKOPOCTH CBETA;
- IEPEYMUCIISATh CBOMCTBA CBETOBBIX BOJIH;
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- pacmo3HaBaTh, BOCIPOHM3BOAUTH, HAOIIO/AaTh PACIPOCTPAHEHUE CBETOBBIX BOJIH,
OTpaKEHHE, TPETOMIICHUE, TOTJIOIIEeHNE, ANCIEPCHI0, MHTEP(EPEHIINIO CBETOBBIX
BOJTH;

- (opMynHpoBaTh NMpUHLUI [FoMreHca, 3aKOHbl OTPAKEHHSI W TMPEIOMIICHUSI CBETA,
I'PAHUIIBI UX PUMEHUMOCTH;

- CTPOUTH XOJ JIy4yeld B IUIOCKOIAPAJUICIbHONU IUIACTUHE, TPEYTrOJbHOM NpU3ME,
TOHKOM JIMH3E;

- CTPOUTH U300paKEeHUE MPEMETA B IJIOCKOM 3€pKajie, B TOHKOM JTUH3E;

- TMEpPEYMCIATh BBl JIMH3, MX OCHOBHBIE XapaKTEPUCTHUK — ONTUYECKHM IIEHTP,
TJIaBHAs OMTHYECKask OCh, (POKYC, ONTHYECKAasl CUJIa;

- HaXOJIUTh B KOHKPETHOW CUTYyaIlMy 3HAYCHUS yIJjia MaJeHUs, yTia OTPaXEHUs, yria
IpeJIoOMIICHUS, OTHOCUTEIBHOTO TTOKA3aTeNsl MPEIOMIICHHUsI, aOCOTIOTHOTO TTOKa3aTesl
MPETOMIICHUS, CKOPDOCTU CBETa B Cpelie, (POKYCHOTO PACCTOSHUS, ONTHYECKOW CHIIBI
JUH3bI, YBEJIHWYEHHUS JIMH3bIL, TMepuoaa IUPPAKIUMOHHOW PEHIETKH, TOJOKEHUS
uHTEePPEPECHIIMOHHBIX U TU(DPAKITMOHHBIX MAKCUMYMOB 1 MUHUMYMOB;

- 3amuchiBaTh (HOPMYTy TOHKOW JIMH3BI, HAXOAUTh B KOHKPETHBIX CUTyaIUsIX C €€
MOMOIIBI0 HEU3BECTHBIE BEIMUUHBI;

- OOBSICHATH IPUHITAI KOPPEKIIMH 3PEHUSI C TIOMOIIBIO OYKOB;

- ODKCHEPUMEHTAIBHO OMNpPENeNsATh IOoKa3aTelnb MpelIoOMICHUs cpeabl, (okycHoe
paccTossHue CcoOuparmeld JUH3bI, JUIMHY CBETOBOW BOJHBI C  TOMOIIBIO
TuGPaKIMOHHON PEIIETKY;

- BBIJEJISITh OCHOBHBIE ITOJI0KEHUsI KOPITYCKYJISIPHOM 1 BOJIHOBOM TEOPUH CBETa
Obyuaemblti NOTYYUM B03MONCHOCHb HAYUUMbCS

- NOHUMAMb U OOBACHAMb YEOCMHOCIb QUIUYECKOU Meopul, pa3iuiams 2paHuybl ee
NPUMEHUMOCIU U MeCMO 8 psidy Opy2ux Pu3uuecKux meopuil,

- 81a0emv nNpuemMamu NOCMPOEHUs MeopemuyeckKux 00Ka3amenbcme, d makxice
NPOCHO3UPOBAHUSI OCODEHHOCMEU NPOMEKAHUS (DUUYECKUX SNIeHUL U NPOYEeCcCco8 Ha
OCHOBE NOJLYYEeHHbIX MeOPEeMUIEeCcKUX 8b160008 U 00KA3AMENbCME,

- Xapakmepuzo8amv CUCMEMHYIO C653b MeHCOY OCHOBONONALANOUUMU HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8PEMs, Mamepus (eewecmeo, noie), 08udxiceHue, Cuid,
SHepeusl;

- 8bl0GUeAMb 2UNOmMe3bl HA OCHOB8e 3HAHUA OCHOBONONA2AIOWUX  DU3UYECKUX
3aKoHOMepHOCmell U 3aKOHO8;

- CaMOCMOsIMeNbHO NIAHUPOBAMb U NPOBOOUMb hu3UUecKUue IKCNePUMEeHMbl,

- Xapaxkmepuzosams 2100abHble NpPOONIeMbl, Cmosujue nepeo Hero8euecmeom:
SHepeemuyecKue, Cculpbesvle, 3KoJocudecKue, — U poib QUIUKU 8 peuleHuUUu 3Mmux
npoobaem,

- pewiamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCEEHHble U pacdemmuvle QuuyecKkue
3a0a4u ¢ 8blOOPOM (huzuUHecKol MOOenU, UCNOIb3YS HeCKOIbKO QU3UYECKUX 3AKOHO8
unu ¢opmyn, ceaA3viearowux ueecmuvle QuauuecKue BelUYUHbvl, 8 KOHMeKCme
MeANCNPEeOMEMHBIX CB53el,

- 00BACHAMb NPUHYUNBL PAOOMbl U XAPAKMEPUCMUKU U3YUEHHBIX MAWUH, NPUOOPO8 U
MeXHUYecKux YCmpoucms;

- 00BACHAMb YCOBUSA NPUMEHEHUs Qu3uuyecKux mooesnel npu peueHuu Quuyeckux
3a0a4, HAX00UMb AOEKBAMHYI0 NPEeONONCEHHOU 3adade @QU3UYecKyro Mooeib,
paspewiams npodiemy KaKk HA OCHOBEe UMEWUXCA 3HAHUL, MAaK U npu NnomMowu

Memoo08 OUeHKU.
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N3nydeHus U CIEKTPEI
OOyuaeMblil HayquTCS
- J1aBaTh OIPENECICHUE TOHITUM, TEIUIOBOE H3JIYYEHHE, DIIEKTPOJIOMUHECIICHINSA,
KaTOAOJIOMUHECIICHIINS, XEMHUOTIOMUHECIICHINS, (DOTOTIOMUHECIICHIIUS, CIUTIOIIHON
CIIEKTp, JIMHEHYaThld  CHEKTpP, TOJIOCATBIA  CHEKTpP, CHEKTp  IOTJIOLIEHUS,
CIIEKTpaJIbHbIN aHAJIN3;
- IEPEYNCIIATH BUbI CIIEKTPOB;
- pacmo3HaBaTh, HaOMIOAATh CIUIONIHOW CIIEKTpP, JIMHEWUYAThIM CIEKTP, IMOJIOCATHIN
CIIEKTp, CIIEKTP U3IYYEHUS U CIEKTP MOTJIOIIECHUS;
- IIEPEUYUCHATHh BHIBI DJEKTPOMATHUTHBIX W3JIyYEHUN, UX HWCTOYHUKH, CBOMCTBA,
IIPUMEHEHMUE;
- CpaBHUBATh CBOMCTBA 3JIEKTPOMATrHUTHBIX BOJIH Pa3HOW YaCTOTHI.
Obyuaemblti NOTYYUM B03MONCHOCHb HAYUUMbCS
- NOHUMAMb U OOBACHAMb YEIOCMHOCb QUIUYECKOU Meopul, pa3iuiams 2paHuybl ee
NPUMEHUMOCIU U MECMO 8 Ps0Y OpY2ux Pu3UUecKux meopuil,
- 81a0emv nNpuemMamu NOCMPOEHUs MeopemuyeckKux 00Ka3amenbcme, d makxice
NPOCHO3UPOBAHUSI OCODEHHOCMEU NPOMEKAHUS (DUUYECKUX SGNeHUL U NPOYecCco8 Ha
OCHOBE NOJLYYEeHHbIX MeOPEMUIECKUX 8b160008 U OOKA3AMENbCME,
- 6bl0GUeAMb 2UNOmMe3bl HA OCHOB8e 3HAHUA OCHOBONONA2AOWUX  DU3UYECKUX
3aKOHOMEPHOCMeEU U 3aKOHO8,
- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb u3UUecKUe IKCHEPUMEHMbL,
- peuwiams NPAKmMuKo-OpUeHmupoBanHvle KayeCmeeHHvle U pacuemmuvie @usuyeckue
3a0auu ¢ 8b100pOM PUIULECKOU MOOENU, UCNONb3YSA HECKOILKO QUIUYECKUX 3AKOHO8
unu  Gopmyn, CceaA3vbl8arWUXx U3BecmHble QuuyecKue BelUUUHbl, 6 KOHMeEeKCme
MeAHCNPEOMEMHBIX CBA3EII.

OcHoBa cnenMaaIbHON TEOPUH OTHOCUTEIBLHOCTH
OOyuaeMblil HAyYUTCS
- 1aBaTh OMpENETCHUs MOHITHI: COOBITHE, MOCTYJAT, HHEpLUHUAIbHAs CUCTEMa OTYETa,
BpeMs, IJIMHA TeJla, Macca MOKOsI, THBAPUAHT, SHEPTUsl MTOKOS;
- OOBSACHATH NPOTUBOPEUUS MEXKAY KIACCUUECKOW MEXAHUKON U 3JIEKTPOJAMHAMHUKON
Makcgenna u npuunHsl nosisiaenus CTO;
- popmynupoats noctynarsl CTO;
- opmynupoBaTh BeIBOEI U3 TTocTyiaToB CTO
Obyuaemvlti NOAYUUM BOZMONCHOCTL HAYUUMbCSL
- NOHUMAMb U OOBACHAMb YETOCMHOCb (PUUYECKOU MeopUul, pa3iuiams 2paHuybl ee
NPUMEHUMOCIU U MECMO 8 PAOY OpY2ux Gu3UUecKux meopuil,
- 81a0emvb npuemMamu NOCMPOEHUs MeopemuyeckKux 00KaA3amenbcme, a makxdce
NPOCHO3UPOBAHUSL OCOOEHHOCMeEl NPOMEKAHUS DU3UYECKUX ABLEHUL U NPOYEcco8 Ha
OCHOBE NOJIYYEeHHbIX MeopemuiecKux bl80008 U 00KA3amelbCme,
- 8bl0GUCAMb 2UNOME3bl HA OCHOBE 3HAHUA OCHOBONONALAIOWUX  (DUSUYECKUX
3aKoHOMepHOCmell U 3aKOHO8

KBanroBas ¢puszuka
CBeTOBBIE KBAHTHI
OO0yuaeMblil HAyqUTCS
- JaBaThb omnpeaeiaeHus MNOHATUH: (oTodPEdeKT, KBaHT, TOK HACHIIICHUS,
3a/iep KUBaroIee HAMpshKeHUe, paboTa BhIX0J1a, KpacHas rpanuiia Gpotodddekra;
- pacnio3HaBaTh, HaOMIOAATh siBJIEHUE PoTorhDekTa;
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- ONUCHIBATH OMbITHI CTONETOBA;

- (popmynupoBath runore3y [lnanka o kBaHTax, 3akoHbl HoTo3PdeKTa;

- aHAJIM3UPOBATH 3aKOHBI (hOoTOdhDEKTA;

- 3alKMChIBaTh M COCTaBIISATh B KOHKPETHBIX CUTYAIMSIX ypaBHEHUWE DWHINTEWHA IS
doTtoarddexTa 1 HAXOAUTH C €ro MOMOIIBI0O HEU3BECTHBIE BETUYUHBI;

- IPUBOAUTH MPUMEPHI UCTIOIB30BaHus PoTodddekTa;

- 00BSICHATH CYTh KOPIYCKYJISIPHO BOJIHOBOT'O JTyaJlU3Ma;

- OIKCHIBATh OMBITH JlebeneBa 0 M3MEPEHUIO NTaBIICHUS CBETA W MOATBEPKIAIOIINX
CJIO)KHOE CTPOCHHE aTOMa;

- aHaJgu3WpOBaTh pPabOTy YYEHHBIX IO CO3JaHUIO0 MOJIETH CTPOSHHUS aToMma,
MOJIYYCHUIO BBIHY)KJICHHOTO W3JIYyYEHUs, TIPUMEHEHUHU J1a3epoB B HayKe, MEIUIIMHE,
POMBIIIICHHOCTH, OBITY

Obyuaembiii NOLYYUM 803MONHCHOCTHL HAYUUMBCS

- NOHUMAMDb U 00BACHAMb YENOCMHOCMb PUUYLECKOU Meopull, paziuiams epaHuybl ee
NPUMEHUMOCTNU U MECMO 8 PAOY OpY2ux Quzuieckux meopuii,

- enadems npuemamu NOCMPOEHUs MeoPemudeckux O0OKA3amenbCms, da mMaKdice
NPOCHO3UPOBAHUSL OCOOEHHOCMEN NPOMEKAHUS PUIUYECKUX ABNEHUL U NPOYECCo8 Ha
OCHOB€ NONYUEHHbIX MeoOPemu4eckKux bl80008 U 00KA3AmMenbCms;

- Xapaxkmepuzo8amsv CUCMEMHYIO C853b MedNHCOY OCHOBONONALAIOUUMU  HAYUHBIMU
HOHAMUAMU: NPOCMPAHCMEBO, 8peMs, Mamepus (8ewecmeo, noie), 08uddceHue, Cuid,
IHepausl;

- 8bI0BU2AMDb 2UNOMeE3bl HA OCHOBe 3HAHUSL OCHOBONONAAIOWUX —DU3UUECKUX
3aKOHOMepHOCmel U 3aKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb (usuiecKue IKCHepUMeHNbl;

- Xapakmepuzosamuv 2100aibHble NpoOIeMbl, Cmoswue neped UeN08eYeCmBOM:
IHepeemuyecKue, Coblpbesble, IKON0SUYEeCcKUe, — U pPOib (PUSUKU 8 DeueHUuu IMux
npoobaem,

- pewiamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCEEHHble U pacdemmuvle Quauyeckue
3a0a4u ¢ 8blOOPOM (huzuHecKol MoOenu, UCNOIb3YS HeCKOIbKO QU3UYECKUX 3AKOHO8
unu  gopmyn, ceA3bIBAUWUX U3BECMHble (UIUYECKUe BelUYUHbl, 6 KOHMeKCme
MeANCNPEeOMEMHBIX CB53el,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCUKU U3YYEHHBIX MAWUH, NPUOOpos u
MeXHU4eCcKUx yCmpoucms;

- 00BACHAMb YCN08USL NPUMEHEHUs. Yu3UYecKux mooenell npu peueHur Qu3udeckux
3a0a4, HAXO00UMb AOEKBAMHYIO NPEONONCEHHOU 3adade Qu3UYecKyro Mooeb,
paspewams npooOaeMy KAaK HA OCHO8E UMEIOWUXCS 3HAHUL, MAK U Npu NoMowu
Memoo08 OYeHKU.

ATtomHas dhuzuka

OOyuaeMbIil HAyqUTCS

- JaBaTh OMpPEACIICHHs TOHSATHI: aTOMHOE SAPO, SHEPTETHUECKUI YPOBEHB, dSHEPTHS
MOHM3AIMH, CIOHTAHHOE U BBIHYKJIEHHOE M3TyUYE€HUE CBETA;

- OIIUCBIBATH OMBITHI Pe3epdopra;

- OIIMCHIBATh M CpPaBHUBATH Mo aToMa ToMmcona u Pesepdopna;

- paccMaTpuBaTh, HCCIENOBATh M ONTUCHIBATH JTMHEWYAThIC CTICKTPHI;

- (opmynupoBaTh KBaHTOBBIC IOCTYJIAThl bopa; OOBACHATH TWHEHYATHI CIIEKTPHI
aToMa BOJIOpO/ia Ha OCHOBE KBAaHTOBBIX MoCTynatoB bopa;
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- paccuMThIBaTh B KOHKPETHOM CHUTYallMd YacTOTy U JJIMHY BOJIHBI HCITYCKaeMOro
¢doToHa MpU Mepexoe aToMa U3 OAHOTO CTAIMOHAPHOT'O COCTOSTHUS B APYTOe
Obyuaemblti NOTYYUM B03MONCHOCIb HAYUUMbCSL

- NOHUMAMb U OOBACHAMb YEIOCMHOCIb QUIUYECKOU Meopul, pa3iuiams 2paHuybl ee
NPUMEHUMOCIU U MeCMO 8 ps0y Opy2ux Pu3uuecKux meopuil,

- 81a0emv nNpuemMamu NOCMPOEHUs MeopemuyeckKux O00Ka3amenbcme, d makxice
NPOCHO3UPOBAHUSI OCODEHHOCMEU NPOMEKAHUS (DUUYECKUX SAGNeHULl U NPOYeCcco8 Ha
OCHOBE NOJLYYEeHHbIX MeOPEeMUIEeCcKUX 8b160008 U 00KA3AMENbCME,

- Xapakmepuzo8amv CUCMEMHYIO C653b MeHCOY OCHOBONONALANOUUMU HAYUHbIMU
NOHAMUAMU: NPOCMPAHCMEBO, 8pEMs, mMamepus (eewecmeo, noie), 08udxiceHue, Cuid,
SHepeusl;

- 8bl0GUeAMb 2UNOmMe3bl HA OCHOB8e 3HAHUA OCHOBONONA2ANOWUX  DUIUYECKUX
3aKoHOMepHOCmell U 3aKOHO8;

- CaMOCMOsIMeNbHO NIAHUPOBAMb U NPOBOOUMb hu3UUecKUue IKCNePUMEHMbl,

- Xapaxkmepuzosams 2100albHble NpPoONIeMbl, Cmosuwjue nepeo Hero8euecmeom:
SHepeemuyecKue, Cculpbesble, 3KoJocudecKue, — U poib QUIUKU 8 peuleHuUu 3Mux
npoobaem,

- pewiamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacdemmuvle Quuyeckue
3a0a4u ¢ 8blOOPOM (huzuUecKol MoOenU, UCNOIb3YS HeCKOIbKO QU3UYECKUX 3AKOHO8
unu Gopmyn, ceaA3vlearowux u3eecmuvle QuauuecKue BelUYUHbl, 6 KOHMeKCme
MeANCNPEeOMEMHBIX CB53€l;

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCMUKU U3YUEHHBIX MAWUH, NPUOOPO8 U
MeXHUYecKux YCmpoucms;

- 00BACHAMb YCIOBUS NPUMEHEHUs Qu3uuecKux mooesel npu peueHuu Quauyeckux
3a0a4, HAX00UMb AO0EKBAMHYIO NPEONONCeHHOU 3adaue QU3UYECKYI0 MOOelb,
paspewiams npodiemy KAk HA OCHOGe UMEIWUXCA 3HAHUL, MAaKk U npu NomMowu
Memoo08 OYeHKU.

du3uKa aTOMHOr O s/1pa

OOyuaeMblil HAyYUTCS

- IaBaTh ONpENETICHUS MOHATHI: MacCOBOE YHCIIO, HYKJIOHBI, SIIEPHBIE CHIIBI, Te(eKT
Macc, DHEpPrusi CBSI3M, y/AelIbHAs SHEPTHsl CBS3U ATOMHBIX SAEp, PaJIUOaAKTUBHOCTb,
Neprojl TOJypaclaaa, WCKYCCTBEHHAs PaJMOAKTUBHOCTH, SJIACPHBIC PCAKIIWH,
SHEPreTUYECKUN BBIXOJ SJACPHOM peakiuu, K03()PHUIHEHT pa3MHOXKEHUS HEUTPOHOB,
KPUTUYECKAsi Macca, PEaKTOPbI-Pa3MHOKUTEIHU, TEPMOSIJICPHAS PEaKITHSL:

- CpaBHUBATh CBOMCTBA MPOTOHA U HEUTPOHA;

- OMUCHIBATh IPOTOHHO-HEUTPOHHYIO MOJIENh SPa;

- ONpEENSTh COCTAaB AMEP Pa3INIHBIX JIEMEHTOB C TIOMOINBIO TabIuIBl MeHeneena;
M300paKaTh U YUTATh CXEMBI aTOMOB;

- BBIYHUCIIATH (KT Macc, SHEPTHUIO CBS3U U YACIbHYIO SHEPTHUIO CBSI3M KOHKPETHBIX
ATOMHBIX SJIeP; AHAIM3UPOBATH CBSI3b YIEIHLHON SHEPTHH CBSI3U C YCTONYUBOCTHIO
A5ep;

- IEPEYHCIIATh BUIBI PAIMOAKTUBHOTO pacIiajia aTOMHBIX S7Ep;

- CpaBHHMBATh CBOWCTBa anbda-, OeTa- W TamMMma-u3JIydyeHU; 3alMChIBATh MPaBHIIA
CMEIICHUS MPU PAJIUOAKTUBHBIX pacrajax; ONpeAeNsTh MIEMEHTbl, 00pa3yromuecs B
pe3ynbTaTe paguoOaKTUBHBIX PaCIaioB;
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- 3aMHChIBaTh, OOBSCHATH 3aKOH PAJMOAKTUBHOTO paclaja, yKa3blBaTh T'PAHUIIBI €T0
NPUMEHUMOCTH, OIPEACIIATh B KOHKPETHBIX CUTYAIIUSAX YHCIIO HEPACIIABIIMXCS sIep,
YHCJIO PACTIABIIHMXCS 1P, TIEPUOJ MOTypacmaia;

- TIEPEYHCIIATh M OMKCHIBATH METOABl HAOIIOACHUS W PETUCTPAIMH DJIEMEHTapPHBIX
YJaCTHII,

- 3aIUChIBaTh SJEPHBIC PEAKLUU, OMPEACIATh MPOAYKTHI SACPHBIX PpEaKIIHil,
PacCCUYMTHIBATh SHEPTHUCCKHUI BBIXO/ SIICPHBIX PEAKITN;

- OOBSICHATH TIPUHIIMITBI YCTPOUCTBA U PAOOTHI SIIEPHBIX PEAKTOPOB;

- YY4aCTBOBATh B OOCYKICHUH MTPEUMYIIIECTB U HEAOCTATKOB SIICPHON DHEPTETUKU
Obyuaembiii NOLYYUM 803MOIHCHOCTHb HAYUUMBCS

- NOHUMAmMb U 00BACHAMb YENOCMHOCMb PU3UYLECKOU Meopull, paziuiams paHuybl ee
NPUMEHUMOCTNU U MEeCMO 8 PSOY Opyeux Guzuieckux meopuii,

- enadems npuemamiy NOCMPOEHUs MeopPemudeckux O0OKA3amelbCms, a makxdice
NPOCHO3UPOBAHUSL OCODEHHOCMEN NPOMEKAHUS PUIUYECKUX ABNEHUL U NPOYECCo8 Ha
OCHOB€E NONYYUEHHbIX MeoPemu4eckKux bl860008 U 00KA3AmMenbCmas;

- Xapaxkmepuzo8amsv CUCMEMHYIO C653b MeNHCOY OCHOBONONALAIOUUMU  HAYUHBIMU
HOHAMUAMU: NPOCMPAHCMBO, 8peMs, Mamepus (8ewecmeso, noie), 08udiceHue, Cuid,
IHepaus;

- 8bI0BUCAMDb 2UNOMeE3bl HA OCHOBe 3HAHUSL OCHOBONONAAIOWUX PU3UUECKUX
3aKOHOMepHOCmell U 3aKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb u3UUecKUe IKCHEPUMEHMbL,

- Xxapakmepuzosamuv 2100aibHble NpoOiIeMbl, Cmoswue neped UeN08eyecmBOM:
9HepeemuyecKue, Ccblpbesvle, IKON02UYEeCcKUe, — U pOoib QUSUKU 8 DeuleHuu IMux
npoobaem,

- peulamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCMEeHHble U pacdemmuvle QuuuecKue
3a0auu ¢ 8b100pOM PUUUECKOU MOOeNU, UCNOIb3YS HECKOILKO (PUUYUEeCKUX 3AKOHO8
unu  opmyn, CceA3bIBANWUX U3BECMHbIE (DUIULECKUe BeIUYUHbL, 6 KOHMeKCme
MeAHCnpeoMemHbIX CBs3ell,

- 00BACHAMb NPUHYUNBL PAOOMbL U XAPAKMEPUCIUKU U3YYEHHBIX MAWUH, NPUOdOpos u
MeXHU4eCcKUux yCmpoucms;

- 00BACHAMb YCNOBUSL NPUMEHEHUs. QU3UYecKUx Mooeneti npu peueHur Quudeckux
3a0a4, HAXO00UMb AOEKBAMHYIO NPEONONCEHHOU 3adade QU3UYEeCKyro MoOeb,
paspewams npoobneMy KAk HA OCHO8e UMEIOWUXCS 3HAHUL, MAaK U Npu nomMowu
Memoo08 OUeHKU.

DJIEMEHTAPHbBIC YACTHULIbI

OO0yuaeMbIil HAyqUTCS

- IaBaTh ONpE/ICICHUS TOHATHI: aHHUTWISALNS, JIENTOHBI, aAPOHBI, KBAPK, TJIFOOH;

- IEPEYHCIIATh OCHOBHBIC CBOMCTBA 3JIEMEHTAPHBIX YaCTHII;

- BBIJICTISITH TPYIITHI 3JIEMEHTAPHBIX YaCTHII;

- TIEPEYMCIIATH 3aKOHBI COXPAHEHWsS, KOTOPHIC BBIMONHSIIOTCS TPHU TPEBPANICHUIX
YaCTHII,

- OIKCHIBAThH MPOIECChl AHHUTHIISIIMKA YACTUIl U AaHTHYACTHI] U POXKICHHS DJICKTPOH-
MO3UTPOHHBIX TMap;

- Ha3bIBaTh ¥ CPABHUBATH BUBI (DYHIaMEHTAIBHBIX B3aUMOICHCTBUMH;

- OIUCBIBATh POJIb YCKOPUTENICH dJIEMEHTAPHBIX YaCTHII,

- Ha3bIBaTh OCHOBHBIC BUIbl YCKOPUTENEH DIIEMEHTAPHBIX YACTHUI]

Obyuaembiii NOLYYUM BO3MOINCHOCHb HAYUUMBCS
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- NOHUMAMb U 00BACHAMb YENOCMHOCMb PUULECKOU Meopull, paziuiams epaHuybl ee
NPUMEHUMOCIU U MeCMO 8 POy Opyaux GuaudecKux meopuil;

- e1adems npuemamiu NOCMPOEHUs MeopPemudeckux 00KA3ameibCms, a makxodice
NPOCHO3UPOBAHUSL OCODEHHOCIEN NPOMEKAHUS PUIUYECKUX ABNEHUL U NPOYECCo8 Ha
OCHOB€ NONYUEHHbIX MeoPemuieckKux bl80008 U 00KA3AmMenbCmas;

- Xapaxkmepuzo8amsv CUCMEMHYIO C653b MeNHCOY OCHOBONONALAIOUUMU  HAYUHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8peMs, Mamepus (8ewecmeo, noie), 08udiceHue, Cuid,
IHepaus;

- 8bI0BU2AMDb 2UNOMeE3bl HA OCHOBe 3HAHUSL OCHOBONONAAIOWUX —U3UUECKUX
3aKOHOMepHOCmell U 3aKOHO8;

- CAMOCMOSIMENbHO NAAHUPOBAMb U NPOBOOUMb Pu3UUecKUe IKCHEPUMEHMbL,

- Xapakmepuzosamuv 2100aibHble NpoOIeMbl, Ccmoswue neped UeN08eYeCmBOM:
9HepeemuyecKue, Cblpbesvle, IKON0CUUECKUe, — U pOb QUSUKU 8 peuleHuu IMux
npoobaem,

- pewlamsv NPAKMUKO-OPUEHMUPOBAHHbIE KAYeCmEeHHble U pacuemmuvie Quzuueckue
3a0a4u ¢ 8blOOPOM (huzUHecKol MOOenlU, UCNOIb3YS HeCKOIbKO (QU3UYECKUX 3AKOHO8
unu  opmyn, CceA3bIBANUWUX U3BECMHbIe (DUIUYECKUe BeIUYUHbl, 6 KOHMeKCme
MeAHCnpeoMemHbIX CBs3ell,

- 00BACHAMb NPUHYUNBL PADOMBL U XAPAKMEPUCUKU U3YYEHHBIX MAWUH, NPUdOpos u
MexXHU4ecKux yCmpoucms;

- 00BACHAMb YCNOBUSL NPUMEHEHUs. QuU3UYecKux mooeneti npu peueHur Quuyeckux
3a0a4, HAX00UMb AO0EKBAMHYIO NPEONONCeHHOU 3adaue @QU3UYecKYl0 MOOeilb,
paspewams npooOReMy KaK HA OCHO8e UMEIOWUXCS 3HAHUU, MaK U Npu noMowu
Memoo08 OUeHKU.

JINYHOCTHBIE Pe3yJIbTATHI:
- YMEHHE YIPaBIIATh CBOEH MMO3HABATEILHON JEATEIbHOCTHIO;
- TOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHMIO, B TOM YHCIIe CaMOOOpa3OBaHMIO, Ha
NPOTSYKEHUU BCEH JKM3HU; CO3HATEIHHOE OTHOLIEHUE K HEMPEPHIBHOMY 00pPa30BAHUIO
KaK YCJIOBHIO YCIEUTHON MPOodeCCUOHATILHON U OOIIECTBEHHOU JI€SITENHbHOCTH;
- YMEHHUE COTPYJHUYATh CO CBEPCTHUKAMU, AETHMH MIIAJIIIETO BO3PACTa, B3POCIBIMU B
o0pa3oBaTelbHON, Yy4yeOHO-MCCNEA0BATENbCKOM, NPOEKTHOW M JAPYrMX BHAAX
NEeSATENbHOCTY;
- ¢(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUS HAyKH; OCO3HAaHWE 3HAYMMOCTH HAyKH, BIIQJICHUS JOCTOBEPHOI
uHbOpMaIMEl 0 MEPETOBBIX JOCTHKEHHUSIX M OTKPBITUSX MUPOBOM M OTE€YECTBEHHOMN
HAyKH;, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa M OOIIECTBA;
TOTOBHOCTh K HAYYHO-TEXHHUUYECKOMY TBOPUECTBY
- YyBCTBO F'OPJIOCTH 32 POCCUMCKYIO (PU3UUECKYIO HAYKY, TYMaHHU3M;
- MIOJIOKUTENILHOE OTHOIIEHUE K TPYIY, LIEJICYCTPEMIICHHOCTD;
- JKOJIOTHYECKas KyJIbTypa, OepeXHOE OTHONIICHHE K POIAHOM 3emile, MPUPOIHBIM
6orarctBaM Poccuu u Mupa, TOHUMaHHE OTBETCTBEHHOCTH 3@ COCTOSIHUE MPUPOIHBIX
PECYPCOB M pa3yMHOE MPUPOIOMCIIONB30BaAHUE.

MeTanpeaMeTHbie pe3yJbTaThl:
PeryastuBHsie YY/I:
OO0Oy4Jaromuicst CMOXKET:
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- CAMOCTOSITEJILHO OINPEAEIATh 1eNId, CTAaBUTh U ()OPMYITHPOBATH COOCTBEHHBIE 3a]1aUH
B 00pa30BaTENbHON NEATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

- OLICHUBATh PECYPChl, B TOM YHCIIE€ BpEeMs U Jpyrue HemaTepuajbHbIe PECYpChI,
HEO0OXO/IUMBbIE JJIS IOCTHXKEHUSI TTOCTABIIEHHON paHee Leu;

- COIOCTAaBJISITh UMEIOIIUECS BO3MOXXHOCTH M HEOOXOJIUMBIE ISl JOCTHKCHUS 1ETn
pecypcesl;

- ONIpEAENATh HECKOJIBKO MyTel JOCTHKEHUS TTOCTABIICHHOM 11€J1U;

- 3a/laBaTh MHapameTpbl U KPUTEPHUH, MO KOTOPHIM MOXKHO ONPEACNIUTh, YTO LEIb
JIOCTUTHYTA,

- COINOCTABJATh TOJYYECHHBIM pe3ynbTaT JEATEIbHOCTH C IOCTaBJICHHOW 3apaHee
LETBIO;

- OLICHUBATh TOCJEACTBUS JOCTHXKEHUSI TIOCTaBJICHHOW MU B JEATEIbHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIUX JTOEH.

ITo3naBareabHbie YY/I:

OOyuaronmncs cMOXKeT:

- KPUTUYECKH OIEHWBATh U UHTEPIPETUPOBATH MH(DOPMAITUIO C Pa3HBIX MMO3UIINIA;

- pacno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHUS B MHPOPMALIMOHHBIX UCTOYHHUKAX;

- UCIOJIb30BATh PA3JIMYHbIE MOJIEIbHO-CXEMATHUUYECKHUE CPEACTBA JJI MPEACTaBICHUS
BBISIBJIEHHBIX B MH(OPMAIIMOHHBIX UCTOYHUKAX MTPOTUBOPEUUI;

- OCYIIECTBJISITh Pa3BEPHYTHIM MH(POPMALIMOHHBIA TOUCK M CTaBUTh HE €ro OCHOBE
HOBBIC (yueOHBIC 1 ITO3HABATEIbHBIC) 3a/1aUH;

- UICKaTh U HAXOAUTh 000O0IIEHHBIE CITIOCOOBI pelIeH s 3aa4H;

- IPUBOJIUTHh KPUTUYECKUE apTyMEHTHI, KaK B OTHOIIEHHWU COOCTBEHHOTO CYXKICHUS,
TaK U B OTHOILLIEHUU JEUCTBUN U CYXKJIEHUU JPYroro 4eJoBeKa;

- AaHAJIM3UPOBATH U NMPEOOPA30BLIBATH IPOOIEMHO-TIPOTUBOPEUUBLIE CUTYAIUU;

- BBIXOJIUTH 32 PaMKH Y4EOHOT0 MpeaMeTa U OCYIIECTBIISITH IIeJICHANPaBICHHBIN MOUCK
BO3MO>KHOCTH IIUPOKOTO MEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS;

- BBICTpauMBaTh WHIWBHIYAIbHYI0 OOpa30BaTEIbHYI0 TPACKTOPUIO, YUUTHIBAS
OTrPaHUYEHHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTHOIICHUS;

- MEHATh U YJIEpXKUBATh pa3HbIE MO3UIMU B MO3HABATEIbHOU AEATENbHOCTU (OBITH
VYCHHKOM M yuuTeneM; (OpMyIupoBaTh 0OOpa30BaTENbHBINA 3allpoCc W BBHIMOIHATH
KOHCYJIbTaTUBHBIE (PYHKIIMM CAMOCTOSITEILHO; CTaBUTh MPOOJIeMy U pabOTaTh HaJl €
pelIeHrneM; yIpaBJisiTh COBMECTHOW MO3HABATEILHOM JIESITENIbHOCTBIO U MOJYUHSATHCS).
KommynukaTusubie YY/I:

OOyuaronmncs cCMOXKeT:

- OCYIIECTBIATH [IEJIOBYHD KOMMYHHUKAIIMIO, KakK CO CBEPCTHHUKAMHM, TaK U CO
B3POCIBIMU (KaKk BHYTpU 00pa30BaTeIbHON OpraHU3alliy, TaK U 3a €€ MpeiesiaMu);

- TIPY OCYIIECTBIICHUH TPYMIOBON PabOTHl OBITh KaK PYKOBOJUTENIEM, TaK W YJICHOM
IPOEKTHOM KOMAaHJIbI B Pa3HbIX POJIsSIX (T€HepaTOpOM UJIeH, KPUTUKOM, UCTIOTTHUTEIIEM,
MPE3CHTYIOIIUM U T.11.);

- pa3BepHYTO, JIOTUMHO M TOYHO H3JaraTb CBOK TOYKY 3pPEHHUS C HUCIOJIb30BAHUE
aJIeKBaTHBIX (YCTHBIX M MUCbMEHHBIX) S3bIKOBBIX CPEJICTB;

- pacmo3HaBaTh KOH(MIWKTHBIC CHUTyallMM W TPENOTBpaIiaTh KOH(IMKTH 0 HUX
aKTUBHOM (ha3bl;

- COIVIaCOBBIBATh MO3UIMU YJIEHOB KOMaHAbl B TIpoirecce pabOThl Haa OOIIUM
IPOAYKTOM/pEIIEHUEM;
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- IPEACTABIAThH MyOJIUYHO PE3yabTaThl UHAUBUAYAIBHON U IPYIIIOBON J1E€ATEIbHOCTH,
KaK Iepesi 3HAKOMOU, TAaK U Mepe]l HE3HAKOMOM ayIuTOpUEH;

- nmoxlupaTh NapTHEPOB MJIs JENOBOM KOMMYHHUKAIIMHM, HUCXOAS W3 COOOpa)keHui
PEe3yJIbTaTUBHOCTU B3aUMOJEHCTBUA, @ HE JIMYHBIX CUMIIATHUM;

- BOCIIPpUHUMATh KPUTUYECKUE 3aMEUYAHHSI KaK pecypc COOCTBEHHOTO pa3BUTHS;

- TOYHO U €MKO (POPMYJIHPOBATh KaK KPUTHUECKHE, TaK U OA0OPUTEIbHBIC 3aMEUaHuUs
B ajapec Jpyrux Jrojied B paMKax JeJIoBOM M 00pa3oBaTelbHONM KOMMYHHKAIIWH,
n30eras Mpyu 3TOM JJUYHOCTHBIX OLEHOYHBIX CYXICHHM.

CUCTEMA OLHEHKH JOCTUXEHUSA INIJNTAHUPYEMBIX PE3YJIBTATOB OCBOEHUSA
OBYYAIOIIUMUCH KYPCA ®U3NUKHU OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

KoHTpons M OLEHKa pe3ylbTaTOB SBIAETCS BEChbMa CYHIECTBEHHOM COCTABIISIOLICH
mporecca OOy4YyeHUs UM OJHOM M3 BaXKHBIX 3a7au MEJarornyeckoil AesTenbHOCTH
yuuTens. OTOT KOMIIOHEHT, Hapsiily ¢ JApYrUMH KOMIIOHEHTaMHM  y4eOHO-
BOCIIMTATENBHOIO Ipolecca (Conep:kaHue, MeToAbl, (pOpMBI OpraHU3aLUM), TOJKEH
COOTBETCTBOBATh COBPEMEHHBIM TPEOOBAHMAM Pa3BUTHUS OOIECTBA, MEAArOrUYECKOM
U METOJIMYECKON HayKaM, OCHOBHBIM MTPUOPUTETAM U LIEJIIM 00pa30BaHUsI.

Takass cucrtemMa MO3BOJISAET YCTAHOBUTH INEPCOHAIBHYIO OTBETCTBEHHOCTb YUYWTENS U
IIKOJIBI 32 Ka4ecTBO Iporecca o0ydeHusa. Crucrtema KOHTPOJIS CTaBUT HE TOJIBKO LIENb
MPOBEPKM 3HAHUKW W BHIPAOOTKY YMEHMH M HABBIKOB IO KOHKPETHOW TeMme, a
orpenensier 0ojee BAXXHYI COLUAIbHYIO 3aJady: pa3BUTh y OOYyYarOIIMUXCS YMEHU
OpOBEPATh M KOHTPOJIUPOBATH C€0sl, KPUTUYECKU OILIEHHBATh CBOIO JESTEIBHOCTb,
YCTaHABIMBATh OLIIUOKU M HAXOIUTh MYTH UX YCTPAHEHHUS.

KonTponpe u oneHka B 0011eo0pa3oBaTeNbHON IIKOJIE UMEIOT HECKOJIBKO (DYHKLIMI:
collMalibHas, oOpa3oBaTelbHas, BOCIUTATEIbHAS, 3MOLUMOHAIbHAS, HH(OpMALMOHHAS
U QYHKIMS yIpaBJICHUS.

Beimensror cienyromue BUAbl KOHTPOJISA: TEKYIIUN, TEMATUYECKUN U UTOTOBBIM.
@®opMbl U METOJIBI KOHTPOJIS: YCTHBIM ONpOC, MUChbMEHHAs KOHTpPOJIbHasg paboTa u
npakTHyeckas padora.

Ouenka ycmuvlx omeemoes 00yuaouuxcs.

VYCTHBIN ONPOC OCYIIECTBISIETCS HA KaXKJIOM ypoke (dBpucTHUeckas Oecena, ornpoc).
3amaueit yCTHOTO OIpoca SBISIETCS HE CTOJbKO OICHWBAHWE 3HAHWN Y4YallIUXCH,
CKOJIKO OTpezelieHue NpOOJEMHBIX MECT B YCBOCHHHM Y4YeOHOr0 Marepuaia |
¢dbuKcHpoBaHNE BHUMAHMS YYEHUKOB Ha CJIOKHBIX MMOHSATHUSAX, SIBJICHUSX, TIPOIIECCE.

«5» eclii  OOy4aloIIMHCS TOJIHO PACKpbUI COJEpKaHHE Marepuajga B 00beMe,
cmagumca: | IpeIyCMOTPEHHOM MPOrpaMMoOi U y4eOHUKOM;
U3JIOKWJI ~MaTepuan TpPaMOTHBIM  SI3BIKOM B ONPEJEICHHON  JIOrMYecKOi
II0CJIEIOBATEIBLHOCTH, TOYHO UCIIOJIb3YsI TEPMUHOJIOTHIO U CUMBOJIUKY;
MOKa3aJl yMEHUEe OO0y4aroIlerocss WIIOCTPUPOBATH TEOPETHUYECKHE I10JI0KEHUS
KOHKPETHBIMHU NPUMEPAMH, TIPUMEHSTH WX TPH BHITIOJIHEHUS MPAKTHUECKUX 33 JaHHI;
IIPOJEMOHCTPUPOBAJ YCBOEHUE PAHEE N3YUYEHHBIX COIYTCTBYIOIIUX BOIIPOCOB.

«4» €CJIM OTBCT YAOBJICTBOPSACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «OTJIUWYHO», HO IIPpH
cmasumca; | ’TOM UMEET OOUH U3 HEJOCTAaTKOB,
B U3JIOKCHHUU JONYIICHBI HeOOJIbIIINE HpO6CJ’IH, HC MCKasUBIINEC COACPKAHNUE OTBCTA,
HCITPABJICHHLIC ITOCJIC 3aMCYaHUs YUUTCIIA,
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JOMYHICHBI 1-2 HCO04YCTa IpHU OCBCIICHHUU OCHOBHOI'O COACPIKAHUSA OTBCTA.

«3n e eciii  OOy4arOUIMICSI HEMOJHO U HEIMOCJEN0BaTeIbHO PACKPbUI  COJIEp)KaHUe
cmaeumca: | Marepuaia, HO IMoKa3an o0lee MOHMMaHUe BOIPOCa M MPOJAEMOHCTPUPOBAT YMEHUH
JIOCTAaTOYHBI IS JaJbHEHIIEro yCBOSHHsI IPOrpaMMHOI'0 MaTepHara;
® eCJIi Yy 00y4aroulerocss UMENIUCh 3aTPyIHEHUS WM UM OBUIM JOMYILEHbl OIIUOKU B
OINpENIeJICHUN  TOHSATHSA, HCIOJIb30BAaHUM  WH(POPMAIMOHHON  TEPMHUHOJIOTHUH,
BBIKJIa/IKaX, UCIPaBJIEHHBIE MTOCIIE HECKOJIBKUX BOIIPOCOB YUUTES;

e ccii 00yYaroIUICs HE CIPaBWIICS C IPUMEHEHHEM TEOPUHU B HOBOW CUTYAIMH MPHU
BBIIIOJIHEHUM TNPAKTUYECKOTO 3aJaHus, HO BBIIOJIHMI 3aJaHus 0053aTebHOrO
YpOBHSI.

«2» ® cCJIM 00YYaIOMIUICS HE PACKPbUT OCHOBHOE COJIEp)KaHUE YIeOHOTO MaTepHaa;
cmasumca: | e OOHapyKWUJ HE 3HAHUE WIM HETIOHMMaHHe Oosblied Win Haubosiee BaXKHOW YacTH
y4eOHOro MaTepuana;
® IONYCTWJI M HE MCHPABUJI Jake MOCIe HABOJSALIMX BOMPOCOB YUYHUTENS OUIMOKH B
OIIpe/ieNICHUH MOHATHUI, IPU UCITIOJIb30BAHUH TEPMHUHOJIOIMH, BBIKJIA/IKaX;
® 00Hapy)XWJI MOJTHOE HE3HAHHWE M HEMOHMMAaHUE HM3Yy4aeMoro y4eOHOro marepuaia
WJIM HE CMOT OTBETUTH Ha OJIMH U3 MOCTABJICHHBIX BOIPOCOB.

Ouenka camocmosimesibHblX NUCOMEHHDbIX U KOHmPOJleblxpt150m.

Conepxanue u 00beM MaTepHuaia, MOMJICKAIIETO IPOBEPKE B KOHTPOIBHOU padoTe,
ompenensercss mporpamMMmoii. [lpm mpoBepke yCBOCHHsI MaTepuaia BBISBISIETCS
MOJIHOTA, MPOYHOCTh YCBOCHHUS YYAlUMHUCS TEOPUH W YMEHHE MPUMEHATH €€ Ha
NPAKTUKE B 3HAKOMBIX M HE3HAKOMBIX cuTyarusx. OTMeTka 3aBHCHUT TakkKe OT
HAJIMYUS U XapaKTepa MOrPeNTHOCTEH, TOMYIIEHHBIX YIallUMHUCS:

> cpybaa owuobdKka — TIONHOCTHIO HMCKAXEHO CMBICIIOBOC 3HAYCHWUE TOHSTHS,
OTpeesICHYS;

» RoZpeuwiHoCmb OTPaXaeT HETOUYHbIE (DOPMYIUPOBKH, CBUACTEIBCTBYIOIIHE O
HEYETKOM MPEJICTABICHUU PACCMATPUBAEMOT0 OOBEKTA;

» Hedouem — HENPABUIBHOE TMIPEACTaBICHHE 00 OO0BEKTe, HE BIHSIONIETO
KapJIMHAIHHO Ha 3HAHUS OMPESICHHBIC TPOrPAMMON 00yUCHNS;

> MeKue noZpeuwiHocCmu — HETOYHOCTH B YCTHOM W TNHCHMEHHOW pedd, He
MCKQKAIOIIME CMBICIIA OTBETA WJIU PEIICHUs, CITyJailHbIe ONUCKH U T.I1.

«5» pa60Ta BBIIIOJTHCHA IIOJHOCTBIO, HET HpO6CHOB U OIHMOOK (BOBMO)KHa
cmaeumca: | HCTOUYHOCTb, OITMCKA, KOTOpasA HE ABIACTCA CICACTBUEM HCE3HAHUA WA
HCIIOHUMAaHUA yqe6H0r0 MaTepHana).

«» paboTa BBHINOJHEHA IOJHOCTHIO, HO JOMyIIEHA OINMOKAa WIM €CTh JBa
cmasumca: | HeOUETA B PEIICHUN 3aa4H.

«3» B pabore gomyiieHo Oosiee OJHOW OMIMOKM MU ABYX-TPEX HEI0YETOB, HO
cmasumca: | o0yJaromuiicst ob6manaet 00s3aTeIbHBIMA YMEHUSIMU 110 IPOBEPSIEMOH TeMe.

«2» B paboTe [OMYyIICHH CYIICCTBCHHBIC OIMMOKH, BBISIBUBIIME, YTO

cmasumca: | o0yJaromuiicst He 00amaeT 00s3aTeIbHBIME YMEHUSMU 110 TIPOBEPSEMOI TEME B
NOJIHOW Mepe WM, eclu padoTa TIoKa3ajla IIOJHOE WX OTCYTCTBHE W
3HAYUTEJbHAS YaCTh paOOTHI BHITIOJHEHA HE CAMOCTOSTEIBHO.

Ouenka npakmuueckux (1a60pamopHsix) padom, onvimos.

«5» ecyii o0yJaroumiics:
cmasumcs: | e NPaBUIbHO ONPEENINII LEeNb ONbITa U BBIIOJIHUI pabOTy B MOJIHOM 00beMe C
coOtoieHMeM HEOoOXOIMMOM IOCIIeI0BATEIbHOCTH MPOBEACHUS OIBITOB U
W3MEPEHU;
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® CaMOCTOSITEIBHO W PAallMOHATBHO BBHIOpaT M MOATOTOBWI JJISi  OMbBITA
HeoOXoauMoe 00OpyIOBaHHE, BCE OIBITHI NPOBEN B YCIOBHAX W PEKHMAaX,
00eCTICUnBAIOMINX TOJlydCHWE pe3yJbTaTOB M BBIBOJOB C HAWOOJBIIEH
TOYHOCTBIO;

® HAy4YHO I'PaMOTHO, JIOTUYHO OIMCaJ HAOII0IeHHUS ¥ ¢(hOPMHUPOBAIT BHIBOBI U3

e ombiTa. B mpeacTraBieHHOM OTYeTe MPABHIIBHO M AKKYPaTHO BBIOJHWII BCE
3aIncH, TaOIUIIbI, PUCYHKH, YEPTEKH, I'paUKH, BBIYUCICHUS U CJIENall BHIBOJIBL;
® [IPOSIBIISICT  OPTAaHM3ALMOHHO-TPYIOBBIE YMEHHUS (IOAJNEPKUBAET YHCTOTY
pabodero Mecta W TMOPSAOK HA CTOJIE, PKOHOMHO HCIOJB3yeT PAacXOIHbIC
MaTepHuabl);

® OKCIIEPUMEHT OCYIIECTBISIET O TUIAHY C Y4ETOM TEXHUKH O€30MacHOCTH |
npaBuiI paboThI ¢ MaTepHalaMHi U 000PYIOBaHHEM.

«4»
cmaeumcs:

€CJIM YYEHUK BBIITOJIHUI TPeOOBaHUS K OLEHKE «5», HO:

®ONBIT MPOBOJAMI B  YCIOBHAX, HE OO0CCICUYMBAIOIIMX JOCTATOYHOM
TOYHOCTHH3MEPEHHIA;

¢ OBIJIO JOMYIICHO JIBa — TPH HEJo4YeTa WM 0ojee OAHOM rpy0oil omumOKH u
OJTHOTO HE0YeTa;

® OKCIIEPUMEHT TPOBEJEH HE IOJHOCTHIO WM B ONHCAHWU HAOIMIOACHHUN W3
OTIbITA YYCHHUK JIONYCTHJI HETOYHOCTH, BBIBOJIBI CJIEJIaJl HEMOJHBIE.

«3»
cmaeumcs:

ecy 00yJarouiics:

® IPaBUJIBHO OMPEENUI ENb OMbITa; paboTy BHIMOIHSIET MPAaBUILHO HE MEHEE
YeM HAaIlOJIOBUHY, OJHAKO OOBEM BBITIOJIHEHHOW YacTH TAaKOB, YTO IO3BOJIACT
MOJIYYUTh MPABUIBHBIE PE3YNIbTAThl U BBIBOIBI MO0 OCHOBHBIM, MPUHIIUITHAIBHO
Ba)KHBIM 3aJla4aM paboThl;

e moa00p 000pyaoOBaHUsA, 0OBEKTOB, MATEPUAIOB, a TaKXXe PabOTHI MO HAYATY
OTBITa TPOBEN C TOMOIIBIO YUWTENS; WM B XOJ€ IPOBEACHHUS OMNbITA M
W3MEPEHUI oOmnbITa OBUIM JOMYIICHBl OIMMOKKM B ONHCAaHUU HAOIIOJCHUH,
(bopMynUpOBaHUU BHIBOJIOB;

® OIBIT IPOBOJIMJICS B HEPAINMOHAIBHBIX YCIIOBUSAX, YTO MPHUBEIIO K TOTYICHHUIO
pe3yabTaTOB C OONbBIICH MOTPEIIHOCTHIO; WIM B OTYETE OBLUTM JOIMYIICHHI B
o0mel ciokHOCTH He Oosiee IBYX OMMOOK (B 3alMCSIX €IWHUIL, U3MEPCHUSIX, B
BBIUMCIICHUSIX, TpaduKax, Ta0IHIax, CXeMax, aHallu3e MOrPeIHOCTe! U T.J.) He
MPUHIUIIHATIBLHOTO 11 JTaHHOW paboThl XapakTepa, HO TIOBJIMSBIIMX Ha
pe3yabTaT BBHIOJHCHNUS,

e JoOIycKaeT TrpyOylo oOmHUOKYy, KOTOpas HCIpaBiseTcs M0 TpeOOBaHUIO
YUUTEIIA.

«2»
cmasumcs:

€CJTM 00yJarOIIHACS:

® HE OTIPEJISITHIT CAMOCTOSITEIILHO 1IEJTh OIBITA: BBITIOIHIII PA0OTY HE MOITHOCTRIO,
HE TMOJTOTOBHII HY’KHOE 000pyAOBaHNHE U 00BEM BBIOJIHEHHOMN YaCTH pabOThI HE
MTO3BOJISICT CJICJIATh MPABHIILHBIX BHIBOJIOB;

® OIIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIIOCHUS TPON3BOAMINCEH HETIPABUIIBHO;
®B x0Jic pabOThI U B OTYETE OOHAPYKHUJIKCh B COBOKYITHOCTH BCE HEJOCTATKH,
OTMEUYECHHBIC B TPEOOBAHUIX K OIICHKE «3»;

e qomyckaer nBe (u Oornee) rpyOble OMUOKKM B XOJ€ OKCIIEPHUMEHTa, B
o0BsicHEeHUH, B OQOpPMIEHHH pPa0OThl, B COOMIOACHUM TIPABHI TEXHUKU
0e30MacHOCTH MpHU paboTe ¢ BELIECTBAMHU U 000PYJO0BAaHUEM, KOTOPHIE HE MOXKET
UCIIPABUTH JaKe MO TPEOOBAHUIO YUUTEIS.

Ouenka mecmoe.

[Ipu TectupoBaHuu Bce BepHble OTBeTHl Oepyrcs 3a 100%, Torma oTmerka
BBICTABJISIETCSI B COOTBETCTBUU C TaOJUIICH:

| TIponeHT BHINOTHEH ST 32 JAHUSI | Ormerka
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85% u Gonee OTau4HO

69-84%% XopoIio

50-68%% VY 10BJIETBOPUTEIBLHO
menee 50 % HeynoBnerBopuTenbHO

Ouenka ymeHnuit npoeooums HaAdIWOEHUA.

«5» eclii 00y4JarOLIHHCs:

CMaeuUmMcA: | o IPaBWIBHO TI0 33JaHUI0 YIUTEJIS POBEJT HAOIIOICHHE;

® BBIJICTTNJT CYITIECTBEHHBIE TIPU3HAKK Y HA0JIr01aeMoro o0bekTa (Tporecca);

® JJOTHYHO, HAYYHO IPaMOTHO O(OPMHJII pe3yJIbTaThl HAOIIOICHUH U BBIBOJIBI.
«» ecyy oOyJarouiics:

cmaeumcs: | e IpaBWIBHO 110 33JaHUI0 YIUTES IPOBEJ HAOIIOICHHE;

eIIpU BBIACICHUM CYIIECTBEHHBIX IPH3HAKOB Yy HAOMI0aeMOro oObeKTa

(mporecca) Ha3Ba BTOPOCTETIEHHOE,

® TONYCTHIJI HEOPEXKHOCTH B 0O()OPMIICHUH HAOIIOICHHUI U BHIBOJIOB.

«3» €CJIM 00yJarOIIUACS:
CIMasuUmca: | e NOIyCTUJI HETOYHOCTU U 1-2 omMOKY B IPOBEICHUH HAOIIOACHUN 110
3aJIJaHHIO
® yUHTeIs;

® [1pU BBIJICJICHUU CYILECTBEHHBIX PU3HAKOB Y Ha0II04aeMoro 00beKTa
(mporiecca) BbIIENNI JHUIb HEKOTOPBIE;
e 1-2 ommbku B 0hopMIICHUN HAOJIOICHUN 1 BHIBOJIOB.

«2» eclii 00y4JaroLuics:
cmaeumca: | o nonyctui 3-4 omuOKY B IPOBECHUN HAOIIOACHUIH 10 33/1aHUIO YUUTEIIS;
® HEMIPaBWJIBHO BBIJEIWII IPU3HAKU HaOI01aeMoro o0beKTa (Imporecca);
e noryctuil 3-4 ommOKu B 0(pOpMIICHUH HAOJIIOJJCHUN 1 BHIBOJIOB.

Dopmbl npOMeEIHCYMOUHOI ammecmayuu
TectupoBanue B popmate EI'D.

3.Coep:xkaHue y4eOHOT0 mpeaMeTa

DaekTpoamHaMuka (134)

DneKkTpoMarHuTHas UHIYKLIUA (IPOIOJKEHUE)

MarnutHoe none. Bexkrop marnutHod uHaykiuu. Cuna Amnepa. Cuna Jlopenia.
MaruutHsle  CBOMCTBAa  BEIIECTBA.  JJEKTPOMAarHuWTHas  MHAYKUOUSA.  3aKOH
JNEKTpoMarHuTHoM  wHAYKuMH.  CamomHaykiusa.  MHAaykTHBHOCTB.  OHeprus
MarHuTHOIO IOJIS.

Kone6anus u Boanbl. (194)
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Mexannueckne kosieOanus. CBoOomuble KoieOaHus. MareMaTHYeCKUH MasiTHUK.
['apMonunyeckue konedaHusl. AMIUIUTYJA, NEpUoJ, 4YacToTa U (daza KoyieOaHUM.
Boeinyxiennbie kone0anus. Pezonanc. ABTokosie0aHusl.

DnexkTpudecKkrue KojaeoaHus.

CBoOonHble KoneOaHust B KoneOaTreabHOM KOHType. Ilepuon CBOOOIHBIX 3JEKTpH-
yecKkux KosieOaHui. BeiHykneHHble koneOaHus. llepeMeHHBIN AIEKTPUUECKUN TOK.
EMKOCTP M MHAYKTUBHOCTH B 1€ MEPEMEHHOro0 TOKa. MOIIHOCT, B LEAH Iie-
PEMEHHOI0 TOKa. PE30HAHC B 3JIEKTPUYECKOU LENN.

[IpousBoacTBO, Mepenada U MOTpedIeHUE dIIEKTpUUecKoil sHeprun. ['eHepupoBaHue
anekTpuueckoi sHeprun. TpaHchopmarop. Ilepenaya aneKTpuduecKoil SHEPTUH.
Mexanundeckue BoiHbL. [IpoaonbHble 1 monepeuHbie BoHbI. JlinHa BostHbL. CKOPOCTh
pacnpocTpaHeHusi BOJHBI. 3BYKOBble BOJHBI. MuTepdepenuuss Bomu. Ilpunumn
I'toiirenca. /{udpakuus BosH.

DJIEKTPOMAarHUTHbIE BOJHBI. M3dydeHHe »dIEeKTpOMarHuTHbIX BOJH. (CBoiicTBa
ANIEKTPOMAarHUTHBIX BOJH. [IpuHuumnel paaguocssasu. TeneBuaenue.

Onruka (184)

CgeroBpie nyun. 3akoH mpenomiieHust cBeta. Ilpusma. Jlucnepcusi csera. @opmyia
TOHKON JHH3BL. [lonydyeHne n300pa)k€HUsl ¢ MOMOIUBIO JUH3bI. DJIEKTPOMArHUTHBIC
BosiHbI. CKOpOCTh CBeTa M MeEToNbl ee u3MepeHus, WMurepdepenuus cperta.
Korepentnocts. Hudpaxkuusa cseta. Judpaxkuumonnas pemerka. I[lonepedHocTh
CcBeTOBbIX BONH. llomspmsaumss ceera. M3nydyenne wu  cnekrtpel. Illkana
AJIIEKTPOMArHUTHBIX BOJIH.

OCHOBBI ClIELIMATIEHON TEOPUU OTHOCUTEIBHOCTH.

ITocTynarel TeopuH OTHOCHUTENBHOCTU. I[IpUHIMIT OTHOCHUTENBHOCTH OWHILTEWHA.
[TocTosiHCTBO cKOpocTH cBeTa. IIpocTpaHCTBO M BpeMs B CIIELMAIBHON TEOPUH OTHO-
cUTeNbHOCTU. PenstuBrcrckas nuHamuka. CBsi3b MacChl ¢ SHEPTUEH.

KBanToBas ¢puszuka (164)

CBeTOBBIE KBAHTHI.

TennoBoe msnyuenue. Ilocrosunas [lnanka. dororddexr. YpaBHeHue DWHIITEHHA
st hotodddexra. OTOHBL.

ATomHas pu3uKa.

Crtpoenune aroma. OnbiTel Pezepdopna. KBantossie noctynatel bopa. Mozaens aroma
Bogopona bopa. TpymHoctm teopum bopa. KBantoBas mexanuka. I'mmoresa ne
Bbpoiins. Kopryckymnsipaoe BoiHOBOM Ayanu3m. Judpakius 31eKTpoHOB. Jlazepsl.
du3nKa aTOMHOTO SApa.

MeTozbl perucTpanyy 3J€MEHTapHbIX YacTHll. PagroakTHBHBIE MIPEBpAICHUS. 3aKOH
paguoakTUBHOTO pacrnaja. [IpoToH-HENTpOHHAs MOJENb CTPOECHHUS AaTOMHOIO spa.
DHeprusi CBs3M HYKJIOHOB B siipe. [lenenue u cuHres saep. SnepHas s3HepreTuka.
3akiouenune(14)

Enunas ¢puznueckas kapTuHa MUpA.
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4. TemaTu4yeckoe NJIAHMPOBAHUE

B ToM uuncie Ha:

Ne | HammeHnoBanue teM | Bcero Ypoku | JlaGoparopubie | KOHTpOJIbHBIEC
4acoB padoThI
padoThI
1. OcHOBBI 13 9 2 2
AIEKTPOJUHAMUKH.
(mpoaoiKeHue)
2. | Konebanwust v BOJTHBI 19 17 1 1
3. Onrurka 18 12 5 1
4. | KsanroBas ¢uzuka 16 14 - 2
S. 3akiroueHue 1 1 - -
Bcero: 67 53 8 6
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5.KanengapHo-TeMaTH4ecKoe MJIAHUPOBAHHE

Ne Tema ypoka KoanvecTBo | /lomamine Jlara
yacoB |e 3aJlaHHe
ITo ITo
mwiany | gakry
duaexkTpoauHaMuka (mpoaosukenue) (134)
1 MarnutHoe none. Munykuus § 1, 05.09 05.09
MarHUTHOT'O TTOJIS. 1 3a/TaHue
ctp. 10
2 Cuna Amnepa. 1 § 2,3, 07.09
DneKTpOu3MEpUTEIbHBIC TPUOOPHI U 3a/IaHKE
TPOMKOT OBOPUTEIH. cTp.16
3 JleiicTBME MAarHUTHOIO TIOJIS Ha § 4,5, 12.09
JBIDKYITYIOCS 3apsKEHHYIO YaCTHILY. 1 3a/1aHKe
Cuna Jlopena. c1p.23
4 JlaboparopHnasi padora Ne 1 1 §4,5 14.09
«Habmonenne neicTBUSI MAarHUTHOTO
TIOJISL HA TOK»
5 MarHuTHbIE CBOMCTBA BEIIECTBA 1 §6 19.09
6 KonTpoabnas pa6ora Ne 1 o teme n.§ 1-6 21.09
«OCHOBBI JICKTPOIMHAMHUKH 1
7 DJIEKTPOMAarHUTHAs UHIYKIIHS. § 7, 26.09
MarHuTHBIN MTOTOK. 1 3a71aHue
ctp.34
8 [IpaBuno Jlenna. 3akon 1 § 8, 28.09
AJIEKTPOMArHuTHOM MHTYKIIUH. 3a7aHue
ctp.39
9 JlaboparopHasi pa6ota Ne 2 n.§7,8 03.10
«3yuenue siBieHUA 1
AJICKTPOMArHUTHON WHTYKIIHI
10 | PemieHue 3aja4y Ha 3aKOH n.§7,8 05.10
AIIEKTPOMArHUTHON WHTYKITHH. 1
11 OJIC uHAYKUMM B IBUKYIIUXCS §9,10, 10.10
MIPOBOTHUKAX. 1 3a1aHKe
cTp.42
12 SIBJIeHUE CAaMOMHTYKITUH. § 11,12 12.10
NHIyKTUBHOCTE. DHEPTrUsi MAarHUTHOTO 1
TTOJISI.
13 | KonTpoabHas padoraNe 2 1o teme n.§ 7-12| 17.10
«DIEKTPOMAarHuTHAsT UHIYKITUS) 1

Koseb6anusi u BosiHbI. (194)
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14 | CBoOoaHbIe KocOanusa. MareMaTHUeCKH § 13, 19.10
MasITHUK. 3amaHne

cTp.58

15| Tl'apmoHMYeckue KouecOaHus. §14,15, 24.10

3aJlaHue
cTp.65

16 | 3aryxaromue u BRIHYKICHHBIC KOJIeOaHusI. §16 26.10
Pe3onanc.

17| JlabopaTtopHasi paGora Ne 3 I1.§13-16| 07.11
«OmnpeneneHne yCKOpeHus CBOOOTHOTO
NaJCHUS TIPH MTOMOIIA MAsITHUKA)

18 | CBOOOIHBIE IEKTPOMArHUTHBIC § 17-20, | 09.11
KoseOaHusi. AHAJIOTUSI MEXKTY 3a/1aHne
MEXaHUYECKUMHU U DJICKTPOMATrHUTHBIMU cTp.76,82
konebanusamu. @opmyna TomcoHa.

19 | [lepemMeHHBII PTEKTPUUECKUN TOK. § 21, 14.11
Pe3uctop B 1ienu nepeMeHHoro Toka. 3a/1aHne

ctp.90

20 | KonaeHcaTop 1 KaTyllKa HHIYKTUBHOCTH §22, 16.11
B IICTIM TIEPEMEHHOTO TOKA. 3a/laHue

cTp.95

21 | Pe3oHaHC B RJIEKTPUYECKOMN LIETIH. § 23-25 21.11
ABTOKOJIEOaHUS.

22 | 'enepaTop nepeMeHHOro TOKa. § 26 23.11
Tpaucdopmarop.

23| IIpousBoACTBO, Iepeaava U NoTpedIeHue §27,28 28.11
AIEKTPUYECKOU IHEPTUU.

24 | BonHOBBIE sIBJIEHUA. XapaKTEPUCTUKHU §29 30.11
BOJIHBI.

25 | PactipocTpaneHue BOJH B yIPYTUX Cpenax. §30 05.12
VYpaBHEHHE TapMOHUUYECKOH Oerymen
BOJIHBI.

26 | 3ByKOBBIE BOJIHBI. §31,32 07.12

27 | Uarepdepenuus, nudpakuus u §33,34 12.12
MOJIAPU3AIS MEXAHHUECKUX BOJTH.

28 | DieKTpOMarHuTHOE ToJe. § 35, 14.12
DOneKTpoOMarHuTHasi BOJIHA. 3a/laHue

cTp.145
29 | DKcrIepuMEeHTaIbHOE 00HAPYKEHUE § 36, 19.12
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ANEKTPOMArHUTHBIX BOJIH. [1ITOTHOCTB 3a/ilaHue
ITOTOKA AJIEKTPOMArHUTHOI'O U3Ty4ECHHUS. cTp.150
30| Uzo6perenue paauo A.C. ITomoBeIM. §37,38 21.12
[TpuHIUIIBL paguocBsa3n. MoayIsaus u
JETEKTUPOBAHHUE.
31| CBoiicTBa AIEKTPOMArHUTHBIX BOJIH. §39-43 26.12
Pacripoctpanenue paaroBOITH.
Pannonokanus. [TonsTHE O TEIEBUICHUN.
PasButue cpencrs CBA3M.
32| KonrpoabHas padora Ne 3 o Teme 28.12
«Konebanus 1 BOITHBI» I1.§18-58
Onruka (184)
33 | Ckopoctsb cBera. [Tpunuun ['toiirenca. § 44-46, | 09.01
3aK0H OTpaKCHHSI CBETA. 3aJlaHue
ctp.175
34 § 47-49, | 11.01
3akoHbI nipesioMiieHus ceera. [lomHoe
3a/1laHue
OTpaXEHHUE CBETA. c1p.186
35 | JlabopaTtopHasi padota Ne 4 n.§47,48 | 16.01
«3mepenune mokazarens 3aJ1aHne
MPEIOMIICHUS CTEKJIa» cTp.182
36 | JIuazel. ITocTtpoeHne n3o0pakeHuit B § 50, 18.01
JUH3E. 3a/laHue
ctp.196
37 | ®opmysa TOHKOW JTUH3BL. Y BEIMUYCHUE §51,52 23.01
JIUH3BI.
38 | JlabopaTopHas pa6ota Ne 5 n.§50,51 | 25.01
«OmnpenencHre ONTHISCKON CHITBI U
(OKyCHOTO paccTosTHUSI coOUparomnien
JIUH3BI»
39 | Jlucnepcus u uaTepEpeHIUS CBETA. § 53-55, 30.01
3a/laHue
ctp.210
40 | Judpakmus ceeta. ['paHutist § 56,57 01.02
IPUMEHUMOCTH F€OMETPUYECKON
OITHKH.
41 | Judpakimonnas pemnierka. §58,59, | 06.02
3a/jaHue
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ctp.220

42 [TorepedHOCTh CBETOBBIX BOJIH. 1 §60 08.02
ITonsgpuszanus caera.

43 | JlabopaTopHasi padora Ne 6 1 [1.§66-74 | 13.02
«3mMepeHne QIMHbI CBETOBOM BOJIHBD)

44 3aKOHBI AJIEKTPOJAMHAMUKH U 1 §61, 62, 15.02
PUHIIAI OTHOCUTEIIBHOCTH. 3a/laHue
[TocTynaTel TEOPUH OTHOCUTEIBHOCTH. ctp.235

45 OCHOBHBIE CIEJCTBUS U3 IMOCTYIAaTOB 1 § 63, 20.02
TEOPUU OTHOCUTEITHLHOCTH. 3aj1aHue

cTp.238

46 | DaeMeHTHI PEISTUBUCTCKOM 1 §64,65 22.02
JTUHAMUKH.

47 Buael uznyuenuii. IcTouHMKH CBETA. 1 § 66,67 27.02
CIIeKTphl ¥ CIICKTPaIbHBIN aHATHU3.

48 | [lIxana 31eKTPOMarHUTHBIX BOJIH. §68 29.02
JlaGopaTopHasi padora Ne7 «OueHka 1
UHGOPMAIIMOHHON eMKOCTH KOMITaKT-
mucka(CD)»

49 | JlabopaTopHasi padoTa Ne8 1 n.§66-68 | 05.03
«HaOmroeHue cruiouHoro u
JUHENYaTOro CIIEKTPOBY

50 | KonTpouabHas paGoTra Ne 4 1o Teme 1 n.§44-68 | 07.03
«OnTuka»
KBanToBas ¢usuxa (164)
51 | ®oroaddekr. [Ipumenenue 1 § 69,70 12.03
dotorddekra.
52 | ®oronsbl. KopnycKysipHO-BOJIHOBOU 1 § 71, 14.03
JTyaliu3M. 3a/1aHne
cTp271
53 | JlaBneHue cBeTa. XMMHUYECKOE 1 § 72,73 19.03
JICCTBUE CBETA.
54 | Ctpoenue aroma. OnbiThl Pezepdopaa. § 74,75, | 21.03
KBanToBbie nocrynarsl bopa. 1 3aJlaHue
cTp.288
55 1 § 76,77, | 04.04
Jlazepsbl 3azaHme
cTp.293
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56 | KonrTpoabHasi pabora Ne 5 mno teme 1 n.§69-77| 09.04
«CBETOBBIE KBAHTHI»

57 | Crpoenue aTOMHOrO sijipa. SAnepHbie §78,79, 11.04
cuibl. OOMeHHas MOJIENb SJIEPHOTO 1 3aJlaHue
B3aMMOJEHUCTBUS. ctp.302

58 | DHeprus cBs3M aTOMHBIX SJIEP. 1 §80,81, 16.04

3a/laHue
ctp.307

59 | PagnoakTMBHOCTE. Buasl §82,83, 18.04
PaAMOAKTHBHOTO TPEBPAIICHUS. 1 3a/1aHne

ctp.317

60 | 3aKOH paguOaKTUBHOTO pacraja. 1 §84,85, 23.04

3aj1aHue
ctp.320

61 | Meroapl HAOIOACHUS U PETUCTPAITUN § 86,87, | 25.04
3apsKEHHBIX YacTull. MckyccTBeHHas 3a/laHue
pPaJIMOaKTUBHOCTD. S JIEpHBIC PEAKIIHH. 1 cTp.331

62 Jenenue sinep ypana. llennas 1 § 88-91, 02.05
peakuus AeneHus. S nepHblil peakTop. 3aJlaHue
TepMosiiepHbIE peaKIUU. ctp.336

63 | [IpuMeHeHue sIACpPHOM IHEPTHUH. §93,94 07.05
N3oronsl. [Tomydenue u npuMeHEeHHE 1
PaIMOAKTUBHBIX U30TOMOB. 1

64 | buomorndeckoe AEUCTBUE U3TYYEHUM. 14.05

65 | KourpoabHasi pabora Ne 6 o teme 1 [1.§74-98 | 16.05
«AToMmHas puzuka»

66 | Tpu sTama B pa3BUTUN (QUUKH § 95-98 | 21.05
AJIEMEHTAapHBIX YyacTull. OTKpBITHE
MO3UTPOHA. AHTHYACTHUIIGI. JICITOHEI. 1
Anponsl. KBapku.

3akiaouenne (14)
67 | Enunas gusnyeckas kapTUHa MHpA. Crp.408 | 23.05
1
COI''TACOBAHO

[Iporokon 3acenanus
Meroauueckoro copera
MBOY Twurosckoin COII

[Tpuka3z Ne 1 ot 30. 08.2023r.
TrotroHHMKOBa A.M.
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