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INOACHUTEJIBHASA 3ATINCKA

PaGouast mporpamma yaeOHoro nipenmera «Pusukay (mpeamerHas obnactb «EcTecTBeHHO-Hay4dHas») Ha
YPOBHE CpeHero o0Iero oopa3oBaHusl oprueHTUpoBaHa Ha ydamuxcs 11 kimacca MBOY KpacHoapmerickoit
COLLI, cocraBneHa B COOTBETCTBUH CO CIEAYIOIUMU HOPMATUBHBIMH TJOKYMEHTaAMU:

- ®enepanbHBIM 3aK0HOM OT 29 nexabpst 2012 . N 273-D3 "O06 ob6pazoBanuu B Poccuiickoit @enepanuu’;

- [Ipukazom Munnpocsenienus Poccuu ot 22.03.2021 Ne 115 «O6 yrBepxaeHuu [lopsiaka opraHuzanuu u
OCYIIECTBIICHHUSI 0Opa30BaTENbHON JEATEILHOCTH IO OCHOBHBIM 00II€00pa30BaTENbHBIM MpPOTpaMMaM -
o0Opa3oBaTeNbHBIM IPOrpaMMaM HAYyallbHOTO OOIEro, OCHOBHOTO OOIIEr0 W CpeJHero oOIero
o0Opa3oBaHus;

- Ilpukazom MunucrepctBa obpa3zoBanuss W Hayku P®D ot 17 mas 2012r. Ne413 «OO6 yTBepkaeHUU
(benepanbHOrO TOCYAAPCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEAHEro oOOIIero OOpa3oBaHUS», C
W3MEHEHUSMH U JOTIOJHEHUMH OT: 29 nekabps 2014r., 31 nexadps 2015r., 29 urons 2017r.;

- OcHOBHOII 00pa3oBaTeNbHON MPOrpaMMoOii OCHOBHOTO obmiero obpasosanuss MBOY Kpacnoapmeiickoit
Coll;

- [Ipuxazom Munnpocenienust Poccun ot 20.05.2020 Ne 254 «O06 yrBepkaeHnn (heaeparbHOTO MepedHs
y4eOHHUKOB, JOMYIIEHHBIX K UCIOJIb30BAHUIO MPHU PeaTN3allui UMEIOIINX FOCYIapCTBEHHYIO aKKPEAUTALIUIO
00pa30BaTeNbHBIX MPOTPAMM HAYAIBLHOTO OOINEro, OCHOBHOTO OOINEro, cpeaHero oOIero odpazoBaHUs
OpraHu3alysIMH, OCYIIECTBISIOMNUMU 00pa30BaTeNbHYIO (C U3BMEHEHUSIMU );

- Ilpukazom Munnpocsemeauss Poccun ot 28.12.2018 Ne 345 «O denepanbHOM TiepedHe y4EeOHHKOB,
PEKOMEHIYeMBIX K HCIHOJB30BAHUIO TMPH pealu3alil HMEIOIIUX TOCYJapCTBEHHYIO aKKpPEIUTAIHUIO
00pa30BaTeNbHBIX MPOTPAMM HAYATHHOTO OOIIETr0, OCHOBHOT'O OOIIEro, CpeAHero odmiero oopazoBaHus» (¢
W3MEHEHUSIMH ),

- [Ipukazom Munmnpocsemenust Poccun ot 06.08.2021 Ne CK-228/03 u Pocobpuanzopa ot 06.08.2021 Ne
01-169/08-01 «PexkomeHmaluu IS CHUCTEMBI O0OIIEro 0Opa30BaHUS 10 OCHOBHBIM IOAXOAaM K
(dhopMUpOBaHHIO TpaduKa MPOBEACHUS OIICHOYHBIX MPOIIETYP B 00IIE00Pa30BaATEIHHBIX OPTaHU3AIHSIX Y,

Pabouas nmporpamma yue6HOro npeamera «bruonorus» mist 00y4aronxcs Ha ypoBHE CPETHETO 00IIEero
o0pa3oBaHMs OPHEHTHUPOBAHA Ha IEJIEBBIC NPUOPUTETHI, CPOPMYIHpPOBaHHBIE B paboueil mporpamme
Bocniutanus MBbOVY Kpacnoapmetickoit COILIL.

OBIIASA XAPAKTEPUCTHUKA IIPEIMETA «®PU3UKA»

du3nka Kak Hayka o HamOosee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYMHAs B KayecTBe yyeOHOro mpeamera B
IIKOJI€, BHOCHUT CYIIECTBEHHBII BKJIaJ B CUCTEMY 3HaHUM 00 okpyxatomieM Mupe. lIkonbHbIi Kype dusukn
— CHCTEMOOOPA3YIOIMNA Il €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEAMETOB, NOCKOIbKY (GU3NYECKUE 3aKOHBI
JIeKAaT B OCHOBE IPOLIECCOB M SIBJICHMM, M3ydaeMbIX XUMUEH, Ouosiorue, ¢uznyeckoil reorpadueit u
acTpoHoMHueH. Mcnonb3oBaHME M aKTMBHOE NpPHMEHEHHe (DU3MYECKMX 3HAHWH OINpeneNseT XapakTep H
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOIHH B cepe 3HEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, MOIYYCHUS
HOBBIX MaTepHalioB C 33JaHHBIMU CBOWCTBaAMM M Jpyrux. M3ydyeHue (puU3MKH BHOCHT OCHOBHOM BKIA[ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa 00y4aroImuxcs, B pOpMUPOBaHNE YMEHUN TPUMEHSATH
HAYYHbBII METOJ MO3HAHHUS NMPHU BHINOJIHEHWH UMHU y4eOHbBIX HccienoBaHuid. Kypc ¢usuku mpenmonaraer
3HAKOMCTBO C LIMPOKUM KPYIOM TEXHUYECKMX U TEXHOJOTMYECKUX MPUIOKEHUH H3Y4E€HHBIX TEOpUH U
3akOHOB. CTEpKHEBBIMH JIEMEHTaMHU Kypca (PM3MKH Ha YPOBHE CPEIHEro OOIIero oOpa3oBaHMs SBISIOTCS
¢dusmveckue Teopun (GopMHUpPOBAHUE TIPEACTABICHUN O CTPYKTYpPE MOCTPOEHUs (HPU3UIECKON TEOPHH, POJIU
(GyHIaMEHTAbHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX MPEJCTABICHUAX O MPUPOJE, TpaHULAX
MPUMEHUMOCTH TEOPUM, /1JIsl OTMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB.
CucTeMHO-eSITeTbHOCTHBIN MOAX0 B Kypce (DM3MKM peau3yercsl Mpexke BCero 3a CU4ET OpraHu3aluu
SKCIIEPUMEHTAJIbHOW JedTenbHOCTH oOyvarommxcs. [lns 6a3zoBoro ypoBHS Kypca (GU3HKH — 3TO
HCTOJIb30BAHUE CUCTEMbI (POHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U JIaOOpaTOpHBIX pPadoT,
KOTOpbIe B Mporpamme mo ¢usnke oObeAMHEHbI B OOLIUI CIHCOK YYEHHMYECKHUX MPAKTUYECKUX pPaloT.
Bbinenenne B yka3aHHOM IepeyHe JIabOpaTOpPHBIX paboT, MPOBOAMMBIX JUIsI KOHTPOJII W OLIEHKH,
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OCYIIIECTBISIETCSl YyUaCTHUKaMU 0Opa30BaTENBHOTO MPOIecca MCXOIs M3 OCOOCHHOCTEW IUIAHUPOBAHUS U
ocHameHus: kaOwHeta Qusuku. [Ipu 3ToM obOecrmeynBaeTCs OBJAJICHHE OOYYAIONUMHUCS YMEHUSIMH
MNpOBOAWUTL KOCBCHHBIC HU3MCPCHUSA, HUCCICAOBAHUA 3aBHCUMOCTEH (I)I/I?)I/ILICCKI/IX BCIIMYMH M IIOCTAHOBKY
OIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIOTE3. Bojbllloe BHUMaHHE YACNSACTCS PEIICHHIO PACYETHBIX U
KauUeCTBCHHbBIX 3a1a4. HpI/I 3TOM JIA paC‘-IéTHbIX 3ala4 IPpHUOPUTCTOM SABJIAOTCA 3aja4n C ABHO 3aI[aHH01>i
(bU3NYeCKoil MOJIEIBIO, TTO3BOJISIONINE TPUMEHSATh U3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK W3 OJHOTO
pas3zaena Kypca, TaKk U MHTETPUPYs 3HAHHS U3 PA3HBIX pa3fenoB. [l KaueCTBEHHBIX 3a]1ady NPUOPUTETOM
SIBIISTIOTCS 33/1aHUs1 HA OOBSICHEHUE TIPOTEKaHUST (PU3NYECCKUX SIBJICHUH U MPOLIECCOB B OKPYIKAIOIICH KHU3HH,
TpeOyronre BIOOpa PU3NISCKOM MOICTH JIJIsl CUTYaIliH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

OCHOBHBIMU 1EJIIMU U3Y4YEeHUSI (PU3UKU B 00IIEeM 00pa30BaHUU SBISIOTCS:

- (OopMUPOBaHHUE MHTEPECA M CTPEMJICHHS OOYYAIOIIUXCS K HAYYHOMY U3YYCHHUIO MPHUPOJBI, Pa3BUTHE UX
MHTEJJIEKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

- pa3BUTHE TMPEACTABICHUI O HAyJYHOM METOJAC TO3HAHWS W (OPMHUPOBAHUE HCCIICIOBATEIHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

- (GopMUpOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3ysibTaTa HW3YYCHUS OCHOB CTPOCHUS MAaTEpUH H
(byHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

- ¢dopMUpOBaHHE YMEHUU OOBSCHATH SIBICHUS C HCIIONB30BAaHHUEM (U3MUYSCKUX 3HAHWW M HAYYIHBIX
JI0Ka3aTeNbCTB;

- (hopMHpOBaHKE TPEICTABICHUN O PO (U3HUKH IS PA3BUTHS JPYTHX €CTECTBEHHBIX HAYK, TCXHUKU H
TEXHOJIOT .

JlocTHKEHHE ATHX Meeid 00ecrednBaeTCsl PElICHHEM CIICIYIONIMX 3aJa4 B IMPOIEcce U3YYCHHS Kypca
(bU3KMKN HAa YPOBHE CpeAHEro o01ero oopa3oBaHus:

- MPUOOPETCHUE CUCTEMBI 3HAHUKA 00 OOMMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSIX, BKIFOUAS
MEXaHHKY, MOJIEKYJISIPHYIO (PU3UKY, TEKTPOJUHAMHUKY,

- KBAaHTOBYIO (DM3HIKY U DJIEMEHTHI aCTPO(U3HKHY;

- (opMUpoBaHHE yYMEHUU MPUMEHSTh TEOPETUYECKUE 3HAHMS i OOBSICHEHUS (DU3HUECKUX SIBICHUU B
MPUPOJIE U IS IPUHATHS MPAKTHUECKUX PEUICHHUI B OBCEAHEBHON KHU3HU;

- OCBOGHHME CIIOCOOOB pEIICHUs pPa3IUYHBIX 3aJad C SBHO 3aJaHHOW (U3MYecKod MOeNblo, 3ajad,
MO/Ipa3yMEeBAIOIINX CAaMOCTOSTENIbHOE CO3/JTaHue (PU3NIECKON MOJIETH, a/IEKBATHON YCIOBUSAM 3a/1a4H;

- TIOHMMaHue (PU3MYECKUX OCHOB W TNPHUHIIMIIOB JEHCTBUS TEXHHUYECKHUX YCTPOWCTB M TEXHOJOTHICCKUX
MIPOLIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO CPELy;

- OBJIAJICHUE METOJIaMH CAMOCTOSITEIILHOTO IIAHUPOBAHUS M TIPOBEIACHUS (PU3NICCKUX IKCIECPUMEHTOB,
aHallM3a U UHTEepIpeTaluyu HHGOPMAIIUH, ONIPEIeTICHHS TOCTOBEPHOCTH MOTYyYEHHOTO Pe3yabTaTa;

- CO3JJTaHME YCIIOBUH JIUIS Pa3BUTHUSI YMEHUN TTPOSKTHO-HCCIICIOBATEIILCKON, TBOPUCCKON e TSITLHOCTH.

MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYEBHOM IIVIAHE

Pabouas nporpamma yuebHoro npeamera «dusnka» (6azosuwiii yposensv) paccuntana Ha 102 yueOHbIX Yaca
(3 gaca B Heyenm0). Y4eOHBIH IaH Ha n3ydeHue ¢u3nuku B 11 kiracce oTBoAUT 3 y4eOHBIX Yaca B HECIIO,
Bcero 102 yaca mpu 34 yueOHBIX HEJEIAX.

Jlnia peanuzanuy mporpaMMbl UCIOJIb3YI0TCs yueOHble mocoous 1 YMK mist yaurens u o0ydaromumxcs:

Jis yaurens:

e VYMKT. i Mskumes, A. 3 CunsikoB «Mexannka». Mocksa «JIpoda» 2020

e VYMKIT. i Mskumes, A. 3 CunsikoB «ModekyisipHas ¢pusuka. Tepmoannamukay. Mocksa «Zpodar»
2020

e VYMKT. [ Msxumues, A. 3 CunsikoB «nekTpoauHamuka». Mocksa «Jpoda» 2020

e VYMKT. i Msakumes, A. 3 CunsikoB «Ontukay. Mocksa «Jlpoda» 2021

e VYMKIT. A Mskumes, A. 3 Cunsiko «nepnas ¢puzuka». Mocksa «/Ipoda» 2021



Jlnst 00yJaromerocs:

e VYMKT. i Mskumes, A. 3 CunsikoB «Mexannka». Mocksa «JIpoda» 2020

e VYMKIT. i Mskumes, A. 3 CunsikoB «ModnekymspHas ¢pusuka. Tepmoannamukay. Mocksa «/Ipoda»
2020

e VYMKT. [ Msxumies, A. 3 CunsikoB «nekTpoaguHamukay. Mocksa «Jpoda» 2020

e VYMKT. i Msakumes, A. 3 CunskoB «Ontuka». Mocksa «JIpoda» 2021

e VYMKIT. [ Mskumes, A. 3 Cunsikos «nepnas ¢puzuka». Mocksa «/Ipoda» 2021

IINIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3ysbTaThl OCBOEHHUS yueOHoro mnpeamera «®Pu3MKa» NOIKHBI OTpaXkaTb T'OTOBHOCTh U
CIIOCOOHOCTh O0YYaroIUXCs PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEHM MO3UIMEN JUYHOCTH,
CUCTEMOM IIEHHOCTHBIX OpHUEHTAlud, TO3UTUBHBIX BHYTPEHHUX YOEXKIEHHI, COOTBETCTBYIOLIUX
TPAJULMOHHBIM IIEHHOCTSIM POCCHUHCKOro OOLIecTBa, paCIIUpPEHHE >KU3HEHHOIO OIbITa U  OIbITa
NESITEIbHOCTH B IPOLIECCE pealli3allid OCHOBHBIX HAIpPaBJIIEHUN BOCHUTATENBbHOM JEATENbHOCTH, B TOM
4uCJIe B YaCTH:

1) rpakaaHckoro BOCHHMTAHHUSA: C(HOPMHUPOBAHHOCTh TPAKIAHCKONH TO3MIMK OOYdYaIOUIErocs Kak
aKTHUBHOT'O M OTBETCTBEHHOI'O YJI€HA POCCUHCKOT0 OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX O0MICYEIOBEYECKUX T'YMAaHUCTHIECKUX U JEMOKPATHIECKUX IEHHOCTEHH;
TOTOBHOCTb BECTH COBMECTHYIO JAESTEIbHOCTh B MHTEpecax TIpa’KAaHCKOro OOILIecTBa, y4acTBOBATH B
caMOyIpaBJIEeHUH B 00pa30BaTeIbHON OpraHU3aliuy;

YMEHHUE B3aWMOJICHICTBOBAaTh C COLMAIbHBIMM HHCTUTYTAaMM B COOTBETCTBMHM C HMX (QYHKUUAMH U
Ha3HAYCHUEM;

TOTOBHOCTb K TyMaHUTapHO! U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NaTPpUOTHYECKOI0 BOCHUTAHMA: CHOPMHPOBAHHOCTH POCCHUHCKOW TPaKAAHCKON WIACHTUYHOCTH,
MaTPUOTU3MA;

LIEHHOCTHOE OTHOILLIEHUE K TOCYJapCTBEHHBIM CHUMBOJIaM, JOCTH)KEHUSM POCCUHMCKHX YYEHBIX B 00JacTu
(bU3MKU U TEXHUKE;

3) AyXOBHO-HPABCTBEHHOI'0 BOCHUTAHUS: C()OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
IIOBE/ICHNUS;

CIOCOOHOCTh OIICHUBATh CUTYallUI0 U MPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTHUPYSICh Ha MOpPAJIbHO-
HPAaBCTBEHHbBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B IEATENBHOCTH YUEHOIO;

OCO3HaHHUE JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIETO;

4) 3¢TeTHYECKOIr0 BOCIIUTAHMSA |

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYas ICTETUKY HAyYHOTO TBOPYECTBA, MPUCYLIEro (U3HUECKOM
HayKe;

5) Tpya0BOro BOCIMTAHMSA:

MHTEpeC K pa3IMyHbIM cdepam npodeccHOHATbHON eATeIbHOCTH, B TOM YHCIE CBS3aHHBIM C (PU3UKOU U
TEXHHUKOM, YMEHHUE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymie mpodeccuu U peanu3oBbIBATH COOCTBEHHbIE
KU3HEHHBIE TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPa30BaHUIO B 001acTH (U3UKHU Ha MPOTSHKEHUU BCEH
KHU3HU;

6) 3K0J10rMYeCcKOro BOCIIMTAHMS:

C(OPMHPOBAHHOCTh HKOJIOTMUYECKOW KYJIBTYphl, OCO3HAHHE TIJIOOATBHOTO XapakTepa SKOJIOTHYECKUX
npo0em;

IUIAHUPOBAHHUE U OCYILECTBIEHUE JIEHCTBUN B OKPY)KAIOILIEH CpEJe Ha OCHOBE 3HAHMsI LIEJEH YCTOWYMBOIO
pa3BUTHS YEJIOBEUECTBA;



Pacuipenue onbiTa A€ATENbHOCTH HKOJOTMYECKOW HAMPABIEHHOCTH HAa OCHOBE MMEIOIIMXCS 3HAHUU T10
¢busuke;

7) HIEeHHOCTH HAYYHOI0 TIO3HAHUSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (U3HUECKOU
HayKU;

OCO3HAHUE IIEHHOCTH HAYYHOW NEATEeIbHOCTH, TOTOBHOCTh B IPOIECCe M3Y4YCHHS (DU3UKU OCYIIECTBIATH
MIPOCKTHYIO U UCCIIEI0BATENbCKYIO JIEITEIbHOCTh MHIMBUIYAIBHO U B TPYIIIIE.

METAIIPE/IMETHBIE PE3YJIbTATBI

[To3HnaBaTenbHBIE YHUBEPCALHBIC YI€OHBIC JCHCTBHS

bazoBble moruyeckue AeiCTBUS:

CaMOCTOSITENTLHO (POPMYTUPOBATH M AKTYAITH3UPOBATH IPOOJIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;
OTIPEIEIATH 1EH ICSITSIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTCPUHU UX TOCTHIKCHUS;

BBISBJISTH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBIICHUSX;

paspabaThiBaTh IJIaH peHIeHUs MpoOsieMbl ¢ y4€TOM aHajdu3a UMEIOIIUXCS MaTepHAIbHBIX U
HEMaTepuaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBHE PE3YJIBTATOB IEJSAM, OIICHUBATH PHUCKHU
IMOCJICICTBUN NCATCIBHOCTH;

KOOPJIUHUPOBATh M BBHINONHATH PabOTy B YCIOBHSX pPEaTbHOTO, BUPTYAIbHOTO M KOMOWHUPOBAHHOTO
B3aMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH )KU3HEHHBIX MPOOJIeM.

bazoBbie nccienoBaTebCKue eHCTBUSA:

BJIa/I€Th HAYYHOU TEPMHHOJIOTHEH, KIIFOUEBBIMH MOHATUSIMU U METOAaMU (PU3MUECKON HAYKH;

BJIQJICTh HAaBbIKAMU y4e€OHO-MCCIIEIOBATEILCKOW U TMPOEKTHOW JESITEIIBHOCTU B 00JIacTH  (U3HKH,
CHOCOOHOCTBIO M TOTOBHOCTBHIO K CaMOCTOATEIHHOMY IOMCKY METOJOB pelIeHUs 3afad (U3NYECKOro
coJiepKaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHUS;

BJIQ/IETh BUAAMH JACSITEILHOCTU MO TOJYYEHHIO HOBOTO 3HAHMS, €r0 MHTEPIPETAINH, MpeoOpa3oBaHUIO U
MPUMECHCHHIO B PA3JIUYHBIX YUCOHBIX CHTYAIHSIX,

B TOM YHCJIE TP CO3J]aHUH YU€OHBIX IPOEKTOB B 00J1aCTU (DUBUKH;

BBISIBIIATh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJU3MPOBATh 3ajady, BBIJIBUTATh TUIIOTE3y €€ pelIeHHs,
HaxOJIUTh apPIYMEHTHI JJIA JOKa3aTeIbCTBA CBOMX YTBEPKICHUM,

3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJ€ PEHIeHUs 3a/Jayd pe3ysbTaTbl, KPUTUYECKH OLIEHHBATh UX
JIOCTOBEPHOCTH, MIPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBUSIX;

CTaBUTh U (POpPMYIHPOBATH COOCTBEHHBIE 3a/ladyll B OOpa30BATEIbHON AESITETHLHOCTH, B TOM YHCIE MPH
U3Y4YEHUU (DU3HKHY;

JaBaTh OLEHKY HOBBIM CHUTYAIIUsIM, OIEHUBATh TPUOOPETEHHBIN OTIBIT;

YMETh NIEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEICATEITLHOCTH;

yMETb UHTErPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 337a4UH, TOMYCKAIOIINE aTbTepPHATUBHBIC PEIICHUSI.

Pabota ¢ uadpopmanmeii:

BIIa/ICTh HABBIKAMU TOY4YCHUS MHPOpPMAIUN (HU3UUYECKOTO COJEp>KaHUS U3 MCTOYHMKOB PAa3HBIX THIIOB,
CaMOCTOSATENIbHO OCYIIECTBIATh TOWUCK, aHaJIM3, CHUCTEMATH3AIMI0 W WHTEPIpETAUuio HHPOpPMAIUN
Pa3IMYHBIX BUJOB U (POPM MpeICTaBICHUS;

OIICHUBATH JJOCTOBEPHOCTH MH(GOPMAIIIH;

HCIOJIb30BaTh CPEACTBa MH(DOPMAIIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTHI B PENICHUH KOTHUTUBHBIX,
KOMMYHUKATUBHBIX W OPTaHU3AIMOHHBIX 33/7ad C COONIOZICHUEM TpeOOBaHUNM HDPrOHOMHKH, TEXHHKHU
0€30MMacHOCTH, THUTHUEHBI, PECYypcOCcOEpeKeHMs, MPABOBBIX M ITHUYECKUX HOPM, HOPM HH(POPMAITMOHHOM
0€301acHOCTH;

CO3/1aBaTh TEKCTHI (DU3MUECKOTO COJIEpX)aHUS B pa3NUYHbIX (hopMarax ¢ y4€TOM HazHaueHHUs MH(opMauu
1 1IEJIEBOM ayTMTOPHH, BRIOMPAsi ONTUMAIIbHYIO (DOPMY MpEICTaBICHUS U BU3yaJIU3aI1H.
KoMMyHHKaTHBHBIC YHUBEPCAIbHBIE YIEOHbIE IEHCTBUS:



OCYIIECTBIATH OOIEHNE HAa ypoKaxX (PM3MKU M BO BHEYPOUHOU NEATEIHHOCTH; PACIIO3HABATH MPEANOCHUTKH
KOH(MJIMKTHBIX CUTYalMi U CMATYaTh KOHQIUKTHL;

Pa3BEPHYTO U JJOTUYHO U3JIAraTh CBOIO TOUKY 3PEHUS C UCTIOIh30BAHUEM SI3BIKOBBIX CPE/ICTB;

MMOHUMATh U UCTHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U MHANBUAYAIBHON pabOThI;

BEIOMpATh TEMAaTUKYy U METOIbl COBMECTHBIX JCUCTBHIA C Y4ETOM OOIIMX WHTEPECOB, M BO3MOXKHOCTEH
KaXKJI0T0 WieHa KOJIJIEKTUBA;

MPUHUMATH IEJIM COBMECTHOW JESATEIbHOCTH, OPraHHM30BBIBATH M KOOPJUHHUPOBATH JIEHCTBUS MO €&
JOCTUKEHHIO: COCTABIISITh TUIaH JACHCTBUM, paclpeaensTh pojid ¢ yuéTOM MHEHUN YJaCTHHUKOB, OOCYXKIATh
pe3yNbTaThl COBMECTHOW Pa0OTHI; OICHUBATh Ka4eCTBO CBOETO BKJIAJIa M KAXJIOTO YYaCTHHUKA KOMAaHIbI B
oOuIMii pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

mpeaaraTh HOBBIE MPOEKTHI, OIICHWBATh WACH C IMO3WIUU HOBU3HBI, OPUTHHAILHOCTH, MPAKTUYCCKOU
3HAYUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMUECKOE MTOBEJCHIE B PA3TUYHBIX CHTYAIHMSIX, TPOSBISATH TBOPUYECTBO H
BOOOpakeHne, ObITh MHUIIMATHBHBIM.

PerynsaTuBHbIC yHHBEpCATbHBIC yUCOHBIC ICHCTBUS

CamMoopranuzanusi:

CaMOCTOATENIbHO OCYIIECTBIISATh IMO3HABATENIBHYIO JCATENBHOCTh B 0O0JACTH (U3UKM M aCTPOHOMHH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATh COOCTBEHHBIE 33/1a4U;

CaMOCTOSITEIIbHO COCTAaBIISITh IUIAH PEIICHUS Pacu€THBIX W KAYeCTBEHHBIX 3a/ay, IUIaH BBIMOJTHCHUS
MIPAKTUYECKON PabOTHI C yUETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOYTEHUN;
JlaBaTh OIEHKY HOBBIM CHTYAIIHIM;

paciupsaTh paMKH y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeNIaTh OCO3HAHHBIA BEIOOD, apTYMEHTHPOBATH €0, OpaTh Ha CeOSI OTBETCTBCHHOCTH 32 PEIICHUE;
OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHHIO U TIPOSBICHHUIO IPYAUIMHA B 001aCTH (DU3UKH, TTOCTOSHHO MOBBIMIATH CBOM
00pa30BaTeNbHBIN U KYIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIMOHAIBHBIA WHTEJUICKT:

JaBaTh OLEHKY HOBBIM CHUTYalldsM, BHOCHTb KOPPEKTHBBI B JESTEIBHOCTb, OLEHUBATH COOTBETCTBHE
pEe3yIbTATOB IIEJISIM;

BJIa/IETh HaBBIKAMU MO3HABATENHHON peIEKCHUHN KaK OCO3HAHUS COBEPIIAEMbIX AEHCTBUI U MBICIUTEIHHBIX
MPOIIECCOB, UX PE3YJIbTaTOB U OCHOBAHU;

UCIOJIb30BaTh MPUEMBI peICKCUU TS OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIECHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATH PEIICHUS 110 HX CHIDKEHUIO;

MPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MIPHU aHAIHU3E PE3yNbTaTOB A€ATEIbHOCTH;

MIPUHUMATH Ce0sl, TOHNMAs CBOM HEJIOCTATKU M JIOCTOMHCTRBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX MIPH aHATHU3E Pe3yIbTaTOB ACITEIbHOCTH;

MPU3HABATH CBOE MTPABO M MIPABO JAPYTUX HA OMIHOKH.

B mpomecce nocTmkeHHs TUYHOCTHBIX PE3yIbTATOB OCBOEHUS MPOrpaMMbl MO (U3MKE S YPOBHS
cpenHero o06mero oOpa3oBaHUS Y OOYYaIOIMIMXCS COBEPIICHCTBYETCS HSMOIMOHAIBHBIA WHTEIIEKT,
MIpeIMOIararoHii

c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIOYAIOMIETO CIOCOOHOCTh TIOHMMATh CBOE OSMOIMOHATBLHOE COCTOSIHHE, BUIETH
HaIpaBJIEHUs Pa3BUTHS COOCTBEHHOW SMOITMOHAIBHOM c(pepbl, OBITH YBEPEHHBIM B ce0e;
CaMOpPETYJIUPOBAHM, BKIIOUYAIONIETO CAMOKOHTPOJb, yMEHHE TMPUHHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CITOCOOHOCTh aJIalITUPOBATHCSA K AMOIMOHAIBHBIM H3MEHCHHSIM U MPOSIBIIATH THOKOCTH, OBITH
OTKPBITHIM HOBOMY;;

BHYTpEHHEH MOTHBAIMM, BKIIOYAIONICH CTpEMJICHHE K JOCTIDKECHUIO IEIH W YCIEeXy, ONTHMH3M,
WHUIIUATUBHOCTh, YMEHUE JICHCTBOBATh, HCXO/IS U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAOIICH CITIOCOOHOCTh MMOHUMATh IMOIMOHAIEHOE COCTOSIHHE JPYTUX, YYUTHIBATh €r0 MPH
OCYIIIECTBICHUH OOIIEHHUs, CIOCOOHOCTH K COYYBCTBHIO M CONIEPEIKUBAHUIO;

COIMAJILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTpAMBATh OTHOIICHHUS C JAPYTUMHU JIIOJBMH,
3a00THUTHCA, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.



NPEJMETHBIE PE3YJIbTATBI

K koHumy oOyuenuss B 11 kJacce mpeaMeTHblE pe3ysnbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpakaTh
Cc(OPMHUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUH:

J€MOHCTPHPOBATh Ha IpUMeEpax posib U MECTO (GU3UKU B (YOPMUPOBAHMM COBPEMEHHOM Hay4HOIH KapTHHBI
MHpa, B pa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJIOTMM, B IIPAKTUYECKOW JEATEIbHOCTU JIIOJEH,
LIEJIOCTHOCTb ¥ €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTBIBATh TPAHULIBI TPUMEHEHHS U3YYEHHBIX (PU3NUECKUX MOEIICH: TOUCUHBIH SJIEKTPUUECKUH 3aps, Tyd
CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJ€pHas MOJENb aToMa, HYKJIOHHas MOJENb aTOMHOIO fipa IpH
penreHny GU3HYECKUX 3a/1a4;

pacrio3HaBaTh (pU3MUYECKHE SABJICHUS (MIPOLECCH) U OOBICHATh MX HAa OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKH U
KBAaHTOBOM (DM3UKHU: DIEKTPUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE, XWMHYECKOE, MarHUTHOE
JeUCTBUS TOKA, B3aUMOJICHCTBUE MAarHUTOB, HJIEKTPOMAarHUTHas MHIYKLUSA, 1€HCTBUE MAarHUTHOTO MOJIsI Ha
MIPOBOJTHUK

C TOKOM M [JBWXYILMHCS 3apsd, OSJIEKTPOMArHUTHbIE KoieOaHMs U BOJHBI, HPSIMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTPAXKECHHE, MpeoMIIeHHe, HHTeppepeHnrs, Au(paKkys U MOIIpH3alus CBETa,
mucrniepcust cBera, (orodnekTpuueckuit dhdext (doTodrddekr), cBeTOBOE MaBICHHE, BO3HUKHOBEHHUE
JIMHENYaToro CreKTpa aToMa BOJI0poAa, ECTECTBEHHAs! U UCKYCCTBEHHAs paJJMOaKTUBHOCTB;

OIMCHIBATh M3YYECHHBIE CBOWCTBA BELIECTBA (JEKTPUUYECKHE, MArHUTHBIC, ONTHYECKUE, 3JIEKTPUUECKYIO
IIPOBOAMMOCTD PA3JIMYHBIX CpEe) U AIEKTPOMArHUTHbIE SIBJIEHUS (IIPOLECCHI), UCIOJIB3YS (pU3MUEecKUe
BEIMYMHBL:  JJIEKTPUUECKUH  3apsil, cuila TOKa, JJIEKTPUUECKOE  HampspKeHUe, DIIEKTPUYECKOoe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABIDKYIIAs cHia, paboTa TOKa, WHAYKIHS MAarHUTHOTO
nojsi, cuia Amnepa, cuia JlopeHua, HHAYKTUBHOCTh KaTYIIKH, SHEPrHs 3JIEKTPHUUECKOT0 U MarHUTHOTO
MoJIeH, MepuoJ M YacToTa KojeOaHWid B KoieOaTeIhbHOM KOHTYpE, 3apsii M CHiIa TOKa B Ipolecce
rapMOHUYECKUX 3JIEKTPOMArHUTHBIX KojeOaHMH, (POKYCHOE pacCTOSHUE W ONTHYECKas CHUJia JIMH3BI, NPU
ONMCAaHWM TPABHIBHO TPAKTOBATh (PU3MYECKUN CMBICI HCIOJIB3YEMbIX BEJIHYMH, MX OO0O3HAuCHHS W
€IMHUILIB, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAOIIME JAaHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMMHU BEIIMNYMHAMU;
OINUCHIBAaTh WM3YYECHHbBIC KBAHTOBBIE SIBJICHHS U IPOLIECCHI, MUCHOJIb3Ysl (PU3MUECKUE BEIUYUHBL: CKOPOCTb
JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, HPHEPIrUs MU HUMOYJIbC (POTOHA, MEpPHOL
MOJIypacnaa, dHEprusi CBA3M aTOMHBIX sJIe€p, MPU OMUCAHUM MPABUIBHO TPAKTOBATh (PU3HMUECKUNA CMBICIH
UCMOJb3yEeMbIX BEIWYMH, UX OOO3HAUCHMsI M €IMHUIIBI, YKa3bIBaTh ()OPMYJbI, CBSA3BIBAIOIIUE JaHHYIO
(DUBUYECKYIO BETUUNHY

C IpYTUMH BEJTMYMHAMHU, BEIYUCIIATh 3HaUE€HUE (PU3NYECKON BETMUHHBI,

aHAJIM3UPOBATh (PU3NYECKHE MPOIECCH U SBJICHUS, UCHOJIb3Ys (PU3NUYECKHE 3aKOHbl M MPUHLUIIBL 3aKOH
Owma, 3aKOHBI MOCIIEA0BATENBHOTO U TMapajuIeIbHOIO COEAMHEHUS MPOBOJHUKOB, 3akoH JDxoymns—JleHua,
3aKOH 3JIEKTPOMarHUTHON MHIYKIIMH, 3aKOH MPSIMOJIMHENHOI0 pacpoCTpaHEHUsI CBETA, 3aKOHBI OTPAKEHUSI
CBETa, 3aKOHBl NPEJIOMIJIEHUS CBeTa, ypaBHeHUEe OWHIITeHHa and (GoTodddekra, 3aKOH COXPaHEHHs
SHEpPrUM, 3aKOH COXpPAaHEHMsI UMIYJbCa, 3aKOH COXpPAaHEHUS 3JIEKTPUUYECKOro 3apsija, 3aKOH COXpaHEHMs
MaccoBOr'0 YHCIa, MOCTylaThl bopa, 3aKOH pagHMOaKTUBHOIO paclaja, MpH 3TOM Pa3iHyaTh CIOBECHYIO
(OpMyIIMPOBKY 3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAXKEHNE U YCIOBUS (IpaHULIbl, 00JaCTH) IPUMEHUMOCTH;
OIpeJIeNIATh HalpaBJIeHUEe BEKTOpa MHAYKIUM MAarHUTHOTO MOJISl NMPOBOJHHUKA C TOKOM, CHJIbI AMIiepa U
cunel JIopeHia;

CTPOUTH M OMMCHIBATh N300paKEHHE, CO3JaBaeMOe IIIOCKUM 3€pPKaJIOM, TOHKOH JTMH30M;

BBIMIOJHATh AKCIEPUMEHTHI IO MCCIEI0BAaHUIO (PU3NYECKUX SIBICHUH M TMPOIECCOB C HCHOJIb30BAaHUEM
NpPSMBIX, 1 KOCBEHHBIX M3MEpPEHMIi: MpHU 3TOM (OpMYIMPOBATH MpoOIEMy/3ajauyy U THIOTE3y y4eOHOro
SKCIIEPUMEHTa, COOUpaTh YCTAaHOBKY M3 MPEJIOKEHHOrO0 O00O0pYAOBAaHMS, MPOBOAUTH OMBIT H
(bopMyIMpOBaTH BBIBOJBI;

OCYIIECTBIISITh TPSMBIC U KOCBEHHBIC H3MEPEHHSI (PH3MUECKUX BEJMYNH, IPH 3TOM BBIOUPATH ONTHMATHHBIN
CIOCO0 U3MEPEHMS U MCTI0JIb30BaTh U3BECTHBIE METO/IbI OIIEHKH MOTPELIHOCTEH U3MEpEHUil;

UCCIIEIOBaTh 3aBUCUMOCTU (U3WYECKUX BEJIMYMH C MCIOJIb30BAaHUEM MPSAMBIX H3MEPEHHI: NMpU 3TOM
KOHCTPYUPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThI

MOJIYyYEHHOM 3aBHCHUMOCTH (IM3MYECKHUX BEJIMYMH B BHUJE TaOmuIl U TpapuKoB, JelaTh BBIBOJBI IO
pe3yJbTaTaM MCCIIEJOBAHNUS;



coOmoarh mnpaBuia Oe€30MacHOro TpyAa TMpH TMPOBEACHHM HWCCIEAOBAaHMM B paMkKax YydueOHOTro
IKCIIEPUMEHTA,  y4eOHO-HCCIICOBATEIILCKOW M TPOEKTHOM  JNEATETBHOCTH C  HCIOJIB30BAHUEM
M3MEPUTENBHBIX YCTPOMCTB U 1JAOOPaTOPHOTO 00OPYAOBaHUS;

pemiate pacuéTHBIC 3a7adyl C SBHO 3aJaHHOW (DM3MYECKOW MOAENBIO, UCIONb3ysd (DU3NYECKUE 3aKOHBI U
IPUHIUIB, HA OCHOBE aHAJIM3a YCIOBHS 3aJa4d BHIOMpATh (DPU3MUYECKYIO MOEIb, BBIIEIATh (PU3NUECKUE
BEJIMYMHBI U (OPMYJIBI, HEOOXOMUMBIE Ul €€ peIleHHs, IMPOBOAUTH PacdEThl M OLCHHMBATh PEAbHOCTH
MOJTyYEHHOTO 3HaYeHHS (PU3NYECKON BEIIMUHHEI,

peniaTth KaueCTBEHHBIC 3aJadyd: BBICTPAMBATH JIOTHUECKH HENPOTHBOPEYMBYIO LEMOYKY PAaCCyXIACHHH C
OTIOPOi HA U3YYECHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UYECKHE SBICHUS;

UCTIONIB30BATh NIPH PEHICHHH y4YeOHBIX 3a7ad COBPEMEHHbIC MH(OPMAIMOHHBIE TEXHOJIOTHH IS MOWCKA,
CTPYKTYpUPOBAHUS, MHTEPIPETAlMA M MPEACTaBICHHUA y4eOHOW W Hay4yHO-TIOMYJSpHON WH(popManuy,
MOJYYEHHOH 13 Pa3IMYHbIX HCTOYHUKOB, KDUTUYECKH aHAIM3UPOBATH MTOIyYaeMyI0 HH()OPMALHUIO;
OOBSICHATh MPHUHLUIBI JEHCTBUS MAIlWH, TPUOOPOB M TEXHUYECKHX YCTPOWCTB, Pa3N4aTh YCIOBHUSA HX
0€3011acHOT0 UCIOJIb30BAHUS B TIOBCEAHEBHOMN JKU3HH;

NPUBOANUTH TPUMEPHI BKJIAJa POCCHUHCKMX U 3apyOEKHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH, B
00BSCHEHHUE MTPOIIECCOB OKPY)KAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIB30BaTh TEOPETHUECKHIE 3HAHUS M0 (PU3UKE B MOBCETHEBHOM KU3HH Uil 0OecriedeHus: 0€30macHOCTH
npu oOpalIeHuy ¢ NpuOOpaMH M TEXHHYECKHMH YCTPOMCTBAMH, Ul COXPAHEHHUS 3/10POBbS M COOJIOICHHS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPYKaIOIIeH cpene;

paboTaTh B TpyIIE C BBIIOJIHEHHEM pPa3JIMYHBIX COLMAIBHBIX PpOJIeH, IJIaHUPOBAaTh pabOTy TPYIIIHI,
palMoOHABFHO PACHpEeAesaTh OOSA3aHHOCTH WM IUIAHUPOBATH JESTEIHHOCTh B HECTAHIAPTHBIX CUTYaIUsX,
aJICKBaTHO OIICHMBATH BKJIAJ KaXKIOT0 U3 YUaCTHUKOB I'PYIIIBI B PELICHUE PACCMAaTPUBAEMOM MTPOOIIEMBI.

COJEP/KAHUE OBYYEHUA

N3ydyenue pusuku Ha 0a30BOM ypOBHE BKJIIOYAECT PACHUIMPEHUE MPEIMETHBIX PE3YJIbTAaTOB M COJEpIKaHUE,
OPMEHTUPOBAHHOE Ha MOATOTOBKY K ITOCIEAYIOIIEMY PO ECCHOHATILHOMY 00pa30BaHUIo.

N3yyenne mpenmera Ha yriiyOJI€HHOM ypOBHE HO3BOJIET CPOpPMHUpPOBATH y oOydaromuxcs (puzndeckoe
MBILUIEHUE, YMEHUE CUCTEeMaTH3UpOBaTh U 0000LIaTh MOJYYEHHbIE 3HAHUS, CAMOCTOATENIBHO MPUMEHSTh
MOJydeHHbIE 3HAHMs JJI pelIeHHs NPaKTUYeCKUX U y4eOHO-HCCIeloBaTelNbCKUX 3a/lad; yMEHHUe
aHaJIM3UPOBaTh, NMPOTHO3UPOBATh U OLIEHUWBATh C MO3UIMHM SKOJIOTMYECKOM O€30MacCHOCTH IOCIEICTBUS
OBITOBOM M TPOU3BOACTBEHHOW JESATEIBHOCTH 4YENIOBEKa, CBSI3aHHOM C MCIOJIb30BAHUEM MCTOYHHKOB
SHEPTHH.

B ocHoBy m3yuyenus npeamera «®Pusnka» Ha 6a30BOM YpPOBHE B 4acTH (POPMHUPOBAHUS Yy OOYHaIOLIMXCS
HAay4yHOTO MMPOBO33PEHMS, OCBOCHMS OOILEHAYYHBIX METOJOB IIO3HAaHUSA, a TaKXKe MPaKTUYECKOIo
NPUMEHEHHMsT Hay4HbIX 3HAaHMHM 3aJ0)KEHbl MEXIIPEIMETHbIE CBSI3M B 00JAacCTH ECTECTBEHHBIX,
MaTE€MaTHYECKUX U T'YMAHUTapHBIX HAYK.

PDu3nKa M eCTeCTBEHHO-HAYYHbIH METO/ NIO3HAHUSA NPHPOABI

®usuka — QpyHIaMeHTalbHas Hayka o npupone. Hayunslii MeTon mo3HaHusi mupa. B3auMocBsi3b MexAy
¢GU3MKOM M APYrUMM €CTECTBEHHBIMHM HayKaMHu. MeTo/bl Hay4HOTo HCCIeIOBaHMUA (U3UUECKUX SBICHUM.
[TorpemHocTy u3MepeHU (GU3NYECKUX BeNMUMH. MojenupoBaHue SBICHUM M MPOLECCOB IPUPOJIBI.
3aKOHOMEPHOCTb M CIly4alHOCTb. ['paHUIBI TPUMEHUMOCTH (U3UUECKOro 3aKoHa. PU3NUECKUe TEOPUU U
MIPUHIIMIT COOTBETCTBUS. Poiib 1 MecTo pusnku B GOpMHUPOBAHUM COBPEMEHHON HAy4YHON KapTUHBI MHUpPA, B
IIPAKTUYECKON AEATEIbHOCTH JIIOAEH. Pusuxa u Kyiomypa.

Mexanuka

[Ipenmer w 3agaum  KJIacCMYECKOW MeXaHMKHA. KHHeMaTWYecKue XapaKTEePUCTUKU MEXaHUYECKOTrO
OBUKeHHs. Mojenu Ten u ABMKeHUud. PaBHOYCKOpeHHOE MPSIMOJIMHEHOE IBIYKEHUE, CBOOOTHOE MaJIcHHE.
NBIDKEHHWE Tena, OpOIIEeHHOTrO TOa YIJIOM K TOPU30HTY. JIBWDKEHHE TOYKH TIO OKPY)KHOCTH.
IlocmynamenvHoe u epawjamensHoe 08udceHUue meepooco meid.

B3aumoneiicteue ten. [Ipunuun cynepnosunmu cui. MHepuuanpHas cuctemMa OTCYeTa. 3aKOHbI MEXAHUKHU
Herotona. 3akonsl Bcemupnoro tsarorenus, ['yka, cyxoro Tpenwus. [[BmkeHHe HEOECHBIX Tel M UX
UCKYCCTBEHHBIX CITYTHUKOB. f81enus, Habnooaemvle 8 HeUHEePYUATbHBIX CUCTEeMAX Omcuema.
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Wmnynbe cuitbl. 3aKOH U3MEHEHUS M COXpaHeHHs UMITyibca. PaboTa cuiibl. 3aKOH U3MEHEHHUSI M COXPAHEHUS
JHEPIUH.

PaBHOBeCcHe MaTepuaabHOM TOYKU M TBEPAOTO Teia. Y CIOBUS PABHOBECHUS TBEPAOIO TEJA B MHEPLUAIbHOU
cucreMe orcuera. MomeHT cuibl. PaBHOBecHE KMIKOCTH M rasa. J[BHyKE€HHE JKUIKOCTEH U ra3oB. 3aKOH
COXpaHeHus IHep2Uul 8 OUHAMUKE ICUOKOCIU U 2a3d.

Mexannueckue KosebaHuUs M BOJHBI. AMIUIMTYZAA, MEpHOA, 4yacToTa, (asa kosnebanuil. [IpeBparienus
SHEPrUH Npu KoieOaHusX. BuinysicoenHvle konedanus, pe3oHanmc.

ITonepeunsle U NMPOJOJbHBIE BOJIHBL. DHEprus BoJHbI. MHTepdepeHIMs U Judpakuus BOJH. 3BYKOBbIE
BOJIHBI.

MouJuekyasipHas Gu3nKa U TePMOAMHAMHMKA

[Ipeamer u 3agaun MoaekysipHO-kuHeTHYecKO# Teopun (MKT) u TepmMoguHaMuK.

OkcnepuMeHTanbHbIe Toka3atenbcTBa MKT. AGcomoTHas TeMmepaTypa Kak Mepa CpeJHeil KMHEeTHYECKON
SHEPTUM TEIUIOBOTO JBHWKEHHUS 4acTHI] BeulecTBa. Monens uaeanbHoro ra3a. Jlapnenue raza. CBa3p MeX1y
JABICHUEM U CpeAHEW KHMHETUYECKOW OHHEPrueil IOCTYNATeNbHOTO TEMJIOBOIO JBM)KEHHUS MOJIEKYII
MJeaIbHOrO rasa.

Mopens neanbHOrO rasa B TEpPMOJAMHAMHUKE: ypaBHeHHE MenneneeBa—KnanenpoHa, BBIpaKEHHE IS
BHYTpEHHEH 3Heprun. 3akoH JlanproHa. ['a3oBbIe 3aKOHBI.

ArperartHbie cocTosiHUS BeniectBa. Pa3oBbie nepexosl. [IpeodpazoBanue sHEprun B (pa30BBIX Mepexoaax.
Hacbiiennple ¥ HeHachlllleHHbIE Tapbl. BiaxHocTh Bo3Ayxa. Mojenb CTpOEHUs KUAKOCTEH.
llosepxnocmnoe namsaxcenue. Mozienb CTpOEHUSI TBEPABIX TeJ. Mexanuueckue ceoucmea meepovix mel.
Buytpennss sneprus. PaboTa u Teruonepenava kKak crocoObl U3MEHEHUs] BHYTpeHHeH sHepruu. [lepsbiit
3aKOH TEPMOJMHAMHKHU. ATMAa0ATHBIN mporiecc. Bmopoii 3aKkon mepmMoOUHAMUKU.

IIpeoOpa3oBanus sHepruu B TernoBblx MammHax. KITJ reroBoit mamunsl. [Hukin Kapho. Dkonoruueckue
POOJIEMBI TETUIOPHEPT ETHKH.

DJIeKTPOAMHAMHUKA

[Ipeamer u 3agauM  SJIEKTPOAUMHAMUKH. OIJEKTPUYECKOE B3aWMOJCHCTBHUE. 3aKOH COXpaHEHUs
anekTpuyeckoro 3apsaa. 3akoH Kynona. HampsikeHHOCTP M MOTEHIMAN 3JIEKTPOCTATHUECKOIO IOJIS.
[IpyHIMI Cynepno3uLMH JIEKTPUYECKUX Moyed. PazHocTh moreHnuanos. [IpoBOOHUKN M IUIIEKTPUKHU B
ANEKTPOCTATUYECKOM T0JIe. DIeKTprueckas eMKocTh. KoHeHncaTop. DHeprust 3JeKTpUuecKoro moJsl.
[locTostHHBIN  BnekTpuyeckuid  ToOk. Onekrpoiaswkymas cwia (DJC). 3akon Owma and  1moJaHOM
ANEKTPUYECKON 1enu. DJIEKTPUUECKUH TOK B MeETalllaX, JJIEKTPOJIUTaX, MOIYHNPOBOAHMKAX, razax H
Bakyyme. [1nazma. Dnexmponus. TlonynpoBoaHukoBsie TpuOOpkl. Caepxnposooumocme.

MarnutHoe nosie. Bekrop MarHMTHOW MHAYKIMH. [[pHHIME Cyneprno3uiy MarHuTHLIX 1osiei. MarautHoe
[I0JI€ MPOBOJHUKA C TOKOM. JIeHiCTBME MarHMTHOTO IOJII Ha IPOBOJHMK C TOKOM M JABMKYILYIOCS
3apsokeHHyro yactuily. Cuna Amnepa u cuia Jlopenra.

[ToTok BeKTOpa MarHMTHON MHAYKLUMH. SIBIEHHE NEKTPOMATHUTHON MHAYKLIHUH. 3aKOH 3JEKTPOMArHUTHOU
uaaykinud. DJIC wHAyKIUU B ABIWKYyIMXCA mpoBogHukax. [IpaBuno Jlenma. SIBieHue caMOMHAYKIIMH.
NHAYyKTUBHOCT. DHEPrUs 3JEKTPOMAarHUTHOIO N0JIs. MarHuTHBIE CBOIMCTBA BEILIECTBA.

OnexTpoMaruuTHble KosneOaHusi. KonebarenbHbii KOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHBIE KOJEOaHUS.
BeiHyX1eHHBIE 3IIeKTpoMarHuTHbIe Konebanus. Pezonanc. Ilepemennsiii Tok. Konnencarop u karymka B
enu IepeMeHHoro Toka. IIpom3BojcTBO, mepenaya U MOTpeOJieHUE IIEKTPUUYECKOM DHEpPIHH.
Onemenmapuas meopus. mpancgopmamopa.

DJIEKTpOMarHuTHoe Tosie. BuxpeBoe 3JIEKTpUYECKOE TMoJe. ODJIEKTPOMarHUTHbIE BOJIHBL. (CBOMCTBa
AJIEKTPOMAarHUTHBIX BOJIH. J(Mama3oHbl JIEKTPOMATHUTHBIX M3JIYYEHHH M MX IPAKTHYECKOE NMPUMEHEHHE.
[TpuHIMIIBI paTUOCBSI3U U TEJIEBUACHHUS.

I'eomerprueckas ontuka. IIpsmonuHeilHOe pacnpoCTpaHEHHE CBeTa B OJHOPOJHOM cpene. 3aKOHBI
OTpakeHHUs U mpenomiieHus ceeta. [lonHoe BHyTpeHHee oTpaxkeHune. OnTuueckue mpruOopsl.

Bonnossie cBoiicTBa cBeta. CxopocTh cBeta. MHTepdepenuus cera. KorepentHocts. udpakuus ceeta.
[Tonapuzanus ceera. {ucnepcus ceeta. [IpakTnyeckoe MpUMEHEHHE ANEKTPOMArHUTHBIX U3TyYSHHH.



OcCHOBBI CHIENUAIBLHOI TEOPUH OTHOCUTEIbHOCTH
NuBapuaHTHOCT, MOAYJIE CKOPOCTHM CBeTa B Bakyyme. [IpUHIIMIT OTHOCHUTENBHOCTH OWHINTEHA.
IIpocmpancmeo u 6pems 6 CheyuarbHOU Meopuu OMHOCUMENbHOCIU. DHepeus U UMNYIbC C80000HOU
yacmuysl. CBsI3b MacChl U DHEPTUU CBOOOIHON YaCTULIBI. DHEPTHUSI TOKOSI.
KBanToBas pusuka. ®u3uka aToMa 4 aTOMHOI0 A/1pa
[Ipenmert u 3a1a4u KBaHTOBOM (DU3HKHU.
TennoBoe nznyuenue. Pacnipenenenue s3Hepruu B CEKTpe aOCOIOTHO YEPHOTO TENA.
I'mnote3a M. Ilnanka o kBantax. @ororddext. OnbiTel A.I'. CToseroBa, 3akoHbI poTodddexTa. YpaBHEHHE
A. Diinmreitna s Gotodddexra.
®dotoH. Onvimet [1.H. Jlebeoesa u C.H. Basunosa. I'ntiote3a JI. ne bpolins o BOJHOBBIX CBOMCTBAX YacTHII.
KopmyckynspHo-BotHOBOM — nyanmusMm.  Jugpaxyus  onekmponos. JlaBnenue cBera. COOTHOIICHHE
HeonpeneneHHocTel [ elizenoepra.
Mopenu crpoenust aroma. O0bsICHEHHE JIMHEMYATOTO CIIEKTPa BOJIOPO/a Ha OCHOBE KBAHTOBBIX MOCTYJIATOB
H. Bopa. CrioHTaHHO€ 1 BBIHYKJIEHHOE U3JIy4Y€HUE CBETA.

CocrtaB u crpoeHue aToMHOro siapa. M3oronsl. Snepusie cuibl. JlehekT mMaccel U SHEPTHs CBA3H
sanpa.
3aKkOH paaMOaKTUBHOTO pacmaia. SnepHble peakluu, peakuud [eiaeHuss u cunre3a. llemnas peakums
nenenus saep. AnepHas sHepretuka. TepMosiaepHbIA CUHTES.
OnemeHTapHble YacTullbl. DyH/IaMEeHTaJIbHbIE B3aUMOJICHCTBUS. Y cKopumenu s1emMeHmapHulx uacmuy.

Ctpoenune BcesieHHoit

[TpuMeHUMOCTh 3aKOHOB (PU3UKH AJI1 OOBSICHEHUS MPUPOJIbI KOCMUYECKHX 00BheKTOB. ColHEeYHas cucTema.
3Be3/1bI U UCTOYHUKHU UX dHepruu. Knaccudukanus 38e3n. Dpomronus ConHIA U 3BE3I.

lanaktuka. [pyrue ramaktuku. [IpocTpaHCTBEHHO-BpeMEeHHBbIE MaciITaObl Habmromaemoii BceneHHOM.
[IpencraBnenue 06 sBostonu Beenennoil. Temuas mamepusi u memHas SHepusi.

IIpumepHBbIii epeyeHb NPAKTUHYECKUX U J1a00paTOPHBIX padoT (Ha BLIOOP yUuTeIs)
ITpsiMble n3MepeHus:
HU3MCPCHUC MTHOBEHHOM CKOPOCTH C UCITIOJB30BAHUEM CCKYHAOMEPA WM KOMIIBIOTEPA C JaTYUKAMU,
CpaBHEHHE Macc (110 B3aUMOJICHCTBHIO);
HU3MEPCHHUE CHUIT B MEXAHHUKE,
® U3MepeHHue TeMIepaTyphl )KUIKOCTHBIMU M LIU(POBBIMU TEPMOMETPAMU;
® OIIEHKa CHJI B3aUMOJCHCTBUSA MOJIEKY (METOAOM OTpbIBa Kareb);
® M3MEpPEHUE TEPMOJMHAMUYECKUX N1apaMETPOB rasa;
e u3MmepeHue DJC UCTOUHUKA TOKa;
® M3MEpPEHUE CHJIbI B3aUMOJICHCTBUS KAaTyIIKU C TOKOM U MarHuTa MOMOUIBIO 3JIEKTPOHHBIX BECOB;
e ompeeneHue nepuoja oopamieHus IBONHBIX 3Be3]1 (TleuaTHbIe MaTeprabl).

KocBeHHbIe n3MepeHus:

U3MEpPEHUE YCKOPEHHS;

H3MEpeHne YCKOPEHHsI CBOOOHOTO MaJIeHHUS;

OIIpEAEIIEHUE SHEPTUN U UMITYJIbCA 10 TOPMO3HOMY ITYTH;

U3MEpPEHUE YAEIbHOM TEIIOTHI IJIaBICHUS JIbAA;

U3MEpPEHUE  HaNpsDKEHHOCTH  BHUXPEBOrO  3JEKTpHueckoro  moiss  (mpu  HaOmoJeHuH
AEKTPOMArHUTHOM MHIYKIUH);

U3MEpPEHUE BHYTPEHHETO CONPOTUBIIEHUS HCTOUHUKA TOKA;

OIIpeEIICHUE TOKA3aTENs IPETOMIIEHUS CPEBL;

u3MepeHue GOKYCHOTO pacCTOSTHHSI COOMPAIOIIEH U paccenBarOLIEH JTMH3;

OIIpEEIIEHUE JITTMHBI CBETOBOW BOJIHBI;

oTpeJieIeHUue UMITYJIbCa U DHEPTUU YACTUILIbI ITPH ABMKEHUH B MAarHUTHOM ToJ1e (110 poTorpadusm).
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Habmtonenue siBnexuii:

HaOJI0ICHNE MEXaHUYECKHX SBICHUH B MHEPLUAIBHBIX 1 HEMHEPIIMATIbHBIX CUCTEMAaX OTCUETa;
HaOJI0ICHNE BBIHYX/IEHHBIX KOJIeOaHUI U pe30HaHCa;

HaOmoaeHue quddysum;

HaOJIIOICHUE SIBJIICHUS 3JICKTPOMArHUTHOW WHITYKIIHH;

HaOJII0ICHNE BOJTHOBBIX CBOMCTB CBeTa: MU PAKINS, HHTEPPEPCHIINS, TTOISIPU3ALIHS;
HaOJIIOICHUE CTIEKTPOB;

BeYepHHE HAOIIOACHNUS 3Be3/l, JIYHBI U TIAHET B TEJIECKOI WA OMHOKIIB.

Hccnenosanus:

HCCIIeIOBaHNE PAaBHOYCKOPEHHOT'O ABMIKEHHS C MCIIOJIb30BAaHHEM 3JIEKTPOHHOIO CEKyHAOMepa WIH
KOMIIbIOTEpA C AATYMKAMU;

UCCIIEIOBaHUE JBUKEHUS TeJla, OPOLIEHHOI'O TOPU30HTAIIBHO;

HCCIIEI0OBaHUE LIEHTPAJIBHOTO yIapa;

HCCIIEI0OBaHNE KaueHUs UIMHJIpa 110 HAKJIOHHOM MJIOCKOCTH;

UCCleI0OBaHUEe IBUKEHUSI OpOyHOBCKOM yacTuibl (1o Tpekam [leppena);

UCCIIEIOBAaHKUE U30IPOLIECCOB;

HCCIIeIOBaHNE N30XOPHOTO Mpoliecca U OLIeHKa aOCOIIOTHOTO HYJIS;

HCCIIeIOBAaHUE OCTHIBAHUS BOJIBI;

HCCIIeIOBaHHE 3aBUCUMOCTH HAIPSKEHUS Ha MOII0CaX UCTOYHHMKA TOKA OT CUJIbI TOKA B LIETIH;
HCCIIeIOBaHHE 3aBUCUMOCTH CUJIBI TOKA Yepe3 JIaMIIOUKY OT HaNpsDKEHUS Ha Hell;

UCClIeIOBaHNE HAarpeBaHUs BOJIbI HarpeBaTesaeM HeOOoJIbIIONH MOIIHOCTH;

UCCIIEIOBAaHKE SIBJICHUS JIEKTPOMArHUTHON UHIYKIIUH;

UCCIIEIOBaHUE 3aBUCUMOCTH yTJIa MIPEJIOMIIEHHUS OT yIJjla MaJleHus;

HCCJIEIOBAaHUE 3aBUCHMOCTH PACCTOSIHUS OT JIMH3BI 10 M300pa)X€HMsI OT PACCTOSHUS OT JIMH3BI J0
IpeMeTa;

UCCIIeIOBaHKE CIIEKTpa BOJIOPO/Ia;

UCCIIeIOBaHKE JBMXKEHUS JIBOMHBIX 3Be3]1 (110 MeYaTHBIM MaTepHaam).

[IpoBepka runores (B TOM 4HCII€ UMEIOTCSI HEBEPHBIE):

pH JBUKEHWH Opycka IO HAKJIOHHOW IUIOCKOCTH BpeMS IEpeMEIIeHUs] Ha OIpeleieHHOe
paccTostHusI TeM OoJIblle, 4yeM 0oJibllie Macca Opycka;

IIPU JABMKEHUH OpycKa M0 HAaKJIOHHOW IIOCKOCTH CKOPOCTh MPSIMO MPOIMOPIUOHANbHA MYTH;

MIPH 3aTyXaHUU KOJIEOAHNH aMIIUTY 1a 00paTHO MPOTIOPINOHATIBHA BPEMEHH;

KBaJpaT CpEIHEro IepeMelIeHus OpPOYHOBCKOW YACTHIBI MPSIMO IPOMOPIMOHAIEH BpPEMEHH
HaOmroneHus (o Tpekam [leppena);

CKOPOCTb OCTBIBAaHUS BOIbI INHEHHO 3aBUCUT OT BPEMEHH OCTHIBAHMUS;

HanpsDKeHWe TpU TOCJIeA0BAaTeIbHOM BKJIIOYEHUH JIAMIIOYKHM M pPE3UCTOpa HE pPAaBHO CyMMe
HanpsDKeHUH Ha JaMIIOYKe U Pe3UCTOPE;

YTOJI TIPEIOMIICHUS TIPSIMO TIPOTIOPIIMOHAJICH YIITY TIa/ICHHS,

MIPH TUTOTHOM CJIOKEHHH JIBYX JIMH3 ONTHYECKHUE CHITBI CKIIA/IBIBAFOTCS,

KoHcTpynpoBaHHe TEXHUYECKHUX YCTPOMCTB:

KOHCTPYUPOBAHUE HAKJIOHHOM TIOCKOCTH ¢ 3aaaHHbIM KIT/;

KOHCTPYMPOBAaHHE PHIUYAKHBIX BECOB;

KOHCTPYHPOBaHUE HAKIOHHOM MJIOCKOCTH, MO KOTOPOU OPYCOK JIBUYKETCS C 3a/IaHHBIM YCKOPEHUEM;
KOHCTPYMPOBAHHE dJIEKTPOIBUTATEIS;

KOHCTpyHpOBaHUE TpaHChopmaTopa;

KOHCTPYMPOBAaHHUE MOJEIIH TEJIECKOIIA NI MUKPOCKOIIA.
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TEMATHYECKOE INTAHUPOBAHHUE
11 KJIACC

KoanyecTBo 4acosB

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NMPOrpamMMbl
Bcero | Kontpoabhbie | JJadbopaTopublie | [IpakTuueckue
padoThI padoThI padoThI
1.| BBogHOE MOBTOpEHHME 4 1
2.| OCHOBBI AJIEKTPOANHAMUKH (ITPOIOJKEHHE) 13 1 2 https://lesson.edu.ru/03/07
3.| Konebanus 1 BOJIHBI 22 1 1 https://lesson.edu.ru/03/07
4.| OnTuka 22 1 5 https://lesson.edu.ru/03/07
5.| KBanroBas ¢usmka 27 1 https://lesson.edu.ru/03/07
6.| IoBTOpenue 10
7.| IIpoMeskyTOUHAS ATTECTALUS: 2 2
MOJTYTOJIOBAast U TOAOBasi KOHTPOJIbHAS
pabora
8.| Pe3epBHOE Bpemsi 2
9.| UTOI'O 102
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