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Ilnanupyembie pe3yabTaThl 0CBOCHHMS Y4eOHOI0 MpeaMeTa

JINYHOCTHBIE pe3yJbTaThbl:

B LIEHHOCTHO-OPHEHTALMOHHOM c(epe — UyBCTBO TOPJIOCTH 32 POCCHUMCKYIO (PU3MUECKYIO HAayKy, T'YMaHU3M, [10JIOKUTEJILHOE OTHOIIEHUE K
TPYAY, UEJNCYCTPEMIICHHOCTD;

B TPYZIOBOH cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JabHEHIIeH 00pa3oBaTeIbHON TPACKTOPHH;

B II03HABATEJIbHON (KOTHUTUBHOM, MHTEJUIEKTYaIbHOMN) cepe — yMEHHE YIPABIATh CBOCH MMO3HABATEIBHOM JESATEILHOCTBIO.

MertanpeameTHble pe3yJibTaThl:

HCII0JIb30BAaHNE YMEHMM M HaBBIKOB Pa3IMYHBIX BUAOB I103HABATEIbHOW AEATEIbHOCTU, IPUMEHEHUE OCHOBHBIX METOOB IO3HAHUA (CHU-
CTeMHO-MH(OPMAIIMOHHBIN aHAIN3, MOJCITMPOBAHHE U T.J.) JJIS U3YUEHUS Pa3IMUHBIX CTOPOH OKpPY KAIOIIeH AeWCTBUTEILHOCTH;
HCIOJIb30BAHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX ONepaluii: popMyaupoBaHue rUIOTE3, aHAJIU3 U CUHTE3, CPaBHEHHUE, 00001eHHe, ccTeMa-
TH3aLMs, BBIBICHNUE IPUYMHHO-CIIEACTBEHHBIX CBSI3€H, IIOMCK aHAJIOI0B;

YMEHHUE FeHepUpOBaTh UACH U ONPEEIATh CPEICTBA, HEOOXOAUMBIE U1 UX pealn3aluy;

YMEHHUE ONpeAeATh LeIH U 331a4M JesTeIbHOCTH, BEIOUPATh CPEICTBA pealln3alluy Liedeld U IPUMEHSTh UX Ha IIPaKTHKE;

HCIOJIb30BAHUE PA3IMYHBIX MCTOYHUKOB JJIS NOJy4deHUs (uznyeckodl MHOpMalLKU, NOHUMAHHWE 3aBUCUMOCTH COJAEp)KaHUs U (OpMbI
IpeJCcTaBIeHNUs HHPOPMALIUY OT LieJe KOMMYHHUKAIMK U aJipecaTa.

IIpeamMeTHpIMu pe3yabTaTamMu 00yueHusi pusuke B 10-11 kinacce siBasroTcs:
Brimyckauk Ha 6a30BOM ypOBHE HAyUUTCS:

- IEMOHCTPHUPOBATh Ha IpUMeEpax poJib U MeCTO (GU3UKHU B HYOPMUPOBAHUN COBPEMEHHON HayYHON KapTUHBI MUPaA, B Pa3BUTUH COBPEMEHHOM TEXHUKU U TEXHO-
JIOTHii, B IPAKTUYECKOM EATENbHOCTH JIIOJCH;

- AEMOHCTPUPOBATH HA MPUMEPAX B3aMMOCBA3b MCKIY (I)HSHKOﬁ 1 JpyruMu €CTECTBCHHBIMU HAYKAMMU,

- YCTaHaBJIMBATh B3aUMOCBA3b CCTCCTBCHHOHAYYHBIX SIBIICHUH U MNPUMCHATH OCHOBHBIC (bPISI/IquKI/IC MOACIIN OJId UX OIIMCAaHHA U O6’L${CHCHI/I$I;

- UCII0JIb30BAaTh I/IH(bOpMaLII/IIO (1)I/ISI/I‘~I€CKOFO COACpKaHMA ITPHU pCLIICHHUN y‘{66HbIX, MPAaKTHYICCKUX, IIPOCKTHBLIX U UCCICAOBATCIIbCKHUX 3a4a4, UHTCTPUPYA UH-
(bOpMaLII/IIO N3 pa3JIMIHbIX NCTOYHUKOB U KPUTUUYCCKH €C OLICHUBAA,

- pa3jin4datb U YMETh UCIIOJIb30BAaTh B y‘IC6HO-HCCHCHOBaTCHBCKOI>'I ACATCIbHOCTU MCTOABI HAYYHOI'O ITIO3HAHUS (Ha6J’IIO,I[€HI/IC, OIMMCAaHUEC, USMECPCHHUC, DKCIICPU-

MEHT, BBIJIBIDKEHHE THIIOTE3bI, MOJSITUPOBAHKE U JP.) U (OPMBI HAYYHOTO MO3HAHHS ((PaKThI, 3aKOHBI, TEOPUH), IEMOHCTPUPYSI HA IPUMEPaX X POJIb U MECTO B
HayYHOM NO3HAHMH;

- IPpOBOAUTD NPAMBIC U KOCBCHHBIC U3MCHCHUA (1)I/ISI/I‘I€CKI/IX BCJIMYMH, BbI6I/Ip3_)I HU3MCPUTCIILHBIC HpI/I60pLI C YUYCTOM H€O6XOHHMOﬁ TOYHOCTHU PIBMepeHI/II\/’I, I1a-
HUPOBATH X0/ HSMGPCHHﬁ, IMoJIydaTb 3HAYCHHUC HSMCPHGMOﬁ BCJIMYMUHBI 1 OUCHHUBATH OTHOCHUTCIIbHYIO ITIOTPCIIHOCTD I10 3a1aHHBIM Q)OpMyHaM;

- IPOBOAUTH UCCIICAOBAHUA 3aBUCUMOCTEH MCXKIY (I)I/I3I/IT-ICCKI/IMI/I BCIIMYMHAMM: IPOBOJUTDb U3MEPCHUA U OIIPEACIIATL HAa OCHOBE MCCIICAOBAHWA 3HAYCHHUE I1apa-
MCTPOB, XapaKTCPU3YIOIINX JaHHYIO 3aBUCUMOCTDb MCKY BCIIMYMHAMU, U ACJIAaTh BBIBOJ C YYCTOM INOTIPCUIHOCTH I/ISMepeHI/Iﬁ;



- ICTI0JIb30BaTh AJIs ONMCAHUS XapaKTepa MPOTeKaHus (PU3NUECKUX MTPOLECCOB (PU3NUECKUE BEIUUUHBI U IEMOHCTPUPOBATh B3aUMOCBA3b MEXK1y HUMU;

- ICTI0JIb30BAaTh JJIs ONMCAHUS XapaKTepa MPOTeKaHus (PU3NUECKHUX MTPOLECCOB (PU3NUECKUE 3aKOHBI C yUE€TOM I'PaHHUI] UX IPUMEHHUMOCTH;

- pelaTh Ka4eCTBEHHbIE 3aJa4u (B TOM YHCIIE U MEXKIIPEIMETHOTO XapaKTepa): UCIO0Ib3Ysl MOAEH, (PU3NUECKHEe BEIMYMHBI U 3aKOHBI, BBICTPAUBaTh JJOTMYECKH
BEPHYIO IIETIOUKY OOBSICHEHHS (JI0Ka3aTeIbCTBA) MPEAIOKEHHOTO B 3a7a4e Mmporiecca (SIBJICHHS ),

- pelaTh pacyeTHbIE 3a/1a41 C SIBHO 3a/laHHOM (pU3MUECKON MOJIEIIbIO: Ha OCHOBE aHaJIM3a YCJIOBUS 3a7auil BIAEIATH (PU3NYECKYIO MOJIENb, HAXOAUTh (pu3nde-
CKHUE BEJIMYMHBI ¥ 3aKOHBI, HEOOXOAUMBIE U IOCTATOYHBIE AJISl €€ PELICHNUs, IPOBOIUTH pacueThl U NPOBEPATH [TOJYyUEHHBIH Pe3ysIbTaT;

- YUUTHIBATh IPAHUILIbI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJIeNIeil TpU pelIeHnu (PU3MUECKUX U MEXIIPEIMETHBIX 3a/a4;

- UCTI0JIb30BaTh UH(OPMALIMIO U IPUMEHATH 3HaHUS O IPUHLUIAX PaOOThl 1 OCHOBHBIX XaPAKTEPUCTUKAX U3YUCHHBIX MAILIUH, IPUOOPOB U APYTHX TEXHUUYECKHX
YCTPOMICTB ISl PELIeHUs IPAKTHUECKUX, yUeOHO-UCCIIeJ0BATEIbCKUX U MPOEKTHBIX 3a]1a4;

- UCTIOJIb30BAaTh 3HAHUS O (PU3HMUECKUX 00BEKTaX U MpoLieccax B IOBCEIHEBHOM KU3HU Ul o0ecrieueHns: 6€30IacHOCTH NP 00palleHuy ¢ MpudopaMu U TeXHU-
YECKUMHU YCTPOMCTBAMHU, AJISi COXPAHEHUS 3/10POBbsI U COOJIIOCHUS HOPM 3KOJIOIMYECKOT0 MIOBEICHUS B OKPY KaIOLIeH cpese, [Ulsl IPUHATHS peleHHi B IoBce-
JTHEBHOH >KHU3HU.

BeinmyckHMK Ha 6230BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAyUUThCS:

- IOHUMATh U OOBACHATH LIEIOCTHOCTh (PU3MUECKON TEOPUH, PA3JINYaTh IPAHULIBI €€ IPUMEHUMOCTH U MECTO B pAAY APYTUX (PU3NYECKUX TEOpHii;

- BJIaJIETh IPUEMaMU NTOCTPOEHHS TEOPETUYECKUX JT0KA3aTENIbCTB, a TAK)KE IPOTHO3UPOBAHMUS 0COOCHHOCTEH MpoTeKkaHus GU3UYECKUX SBIEHUN U IPOLIECCOB Ha
OCHOBE TOJIy4E€HHbIX TEOPETUUECKHUX BBIBOAOB U JI0KA3aTEIbCTB;

- XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEX/y OCHOBOIOJIAralOLIMMH HAyYHBIMH HOHATUSAMU: IPOCTPAHCTBO, BpeMs, MaTepHs (BELIECTBO, [10J1€), IBMKEHHE, CUIIa,
SHEPTHs;

- BBIJIBUI'aTh TUIOTE3bl HA OCHOBE 3HAHUSI OCHOBOMOJIATaOINX (PU3NIECKUX 3aKOHOMEPHOCTEH U 3aKOHOB;

- CAaMOCTOSATENIHHO IIAHMPOBATh U MIPOBOAUTH (PU3NUECKHE IKCIICPUMEHTHI;

- XapaKTepU30BaTh INI00ATbHBIE MPOOIEMBI, CTOSAIINE NEPE YETOBEUECTBOM: SHEPIeTHUECKUE, CHIPEBBIC, IKOTIOTMYECKHUE, - U POJIb (DM3UKU B PEILICHUH ITHUX
npooJIeM;

- peraTh NPaKTHKO-OPUEHTUPOBAHHbBIE KAUECTBEHHbIE U pacyeTHbIC (PU3HMUECKHE 3a/1aui ¢ BBIOOPOM (U3MUIECKONH MO, UCTIONB3Ys HECKOIBKO (DU3HUECKUX
3aKOHOB WM ()OPMYJI, CBSI3BIBAIOIINX U3BECTHBIE (DM3UMUECKHE BETUIUHBI, B KOHTEKCTE MEXIIPEIMETHBIX CBA3EH;

- OOBACHSTH MPHHIMIIBI PAOOTHI U XapaKTEPUCTHKH U3YYE€HHbBIX MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPONCTB;

- OOBACHATH YCIOBUS IPUMEHEHUs! (PU3NUECKUX MOJeNeH py peleHny GU3HIeCKUX 3aa4, HAXOAUTh aI€KBaTHYIO MIPEAJIOKEHHOI 3aaue GPU3NIECKyIo MOo-
JIellb, pa3penaTs NpodiieMy Kak Ha OCHOBE MMEIOIIMXCSI 3HAHUM, TaK U IPU IIOMOIIHY METOAOB OLICHKH.



Conepxanue yyeoHoro npeamera (10 ki)

Du3uKa M eCTECTBEHHOHAYYHbIN METO/I IO3HAHUSA NPUPOIBI

dwusnka - pyHIaMeHTaTIbHAS HayKa O IpUpoie. MeToabl HayqyHOTO HCCaeI0BaHus (PU3HMUECKUX SBIeHui. MoaenupoBanne GU3MUECKUX SBICHUI U MPOLIECCOB.
OU3NIECKUI 3aK0H - TPAHHIIBI MPUMEHUMOCTH. DU3HYECKUE TEOPUH U TIPUHITUI COOTBETCTBUSA. Poiib 1 MecTo pu3uku B HOPMHUPOBAHUN COBPEMEHHON HAYIHON
KapTUHBI MUPa, B TPAKTUYECKON AEATENbHOCTH IoAei. Ou3nka u KyapTypa.

MexaHuka
['paHuIBl IPUMEHUMOCTH KJIACCHUECKON MeXaHUKHU. BakHele KuHeMaTH4eCKHE XapaKTEPUCTUKH - IEPEMELIEHHE, CKOPOCTb, ycKopeHHe. OCHOBHBIE MOAEIN
Tell ¥ OABIDKECHUH.
BzaumopeiictBue Ten. 3akonsl BcemupHoro tarorenusi, ['yka, cyxoro tpenus. UHepruanpHas cuctema oTcueTa. 3aKOHbl MeXaHUKH HbroToHa.
Wmmynbe MaTepuanbHOM TOYKU U CUCTEMBI. MI3MeHeHHe U coXxpaHeHue UMIybca. Vcrnoab30BaHne 3aKOHOB MEXaHUKH JIJIsl OOBSICHEHUS ABIKEHUSI HEOSCHBIX
TN U U1 Pa3BUTHS KOCMUYECKUX HUCCIIeI0BaHU. Mexannueckasi SHEprusi CUCTEMbI TeJl. 3aKOH COXPaHEHUsI MeXaHU4YeCcKoM sHeprun. Pabora cuibl.
PaBHOBecue MaTepuanbHO TOYKH U TBEPAOIO Tefa. Y clloBUs paBHOBecus. MoMeHT cuiibl. PaBHOBECHE )KMIKOCTH U Ta3a. [IBUkeHuE )KUIKOCTEN U ra3os.
Mexanndeckue kojebanus 1 BOJIHBL. [IpeBpalenus sHeprun npu KoneOaHusX. JHEPTUs BOJTHBL.

MoJgekyasipHas pu3nKa 1 TEPMOAMHAMMKA
MonekynapHo-kunerudeckas Teopust (MKT) ctpoeHus BelecTa u ee SKCIepUMEHTAIbHbIE 10Ka3aTelbCcTBA. AOCONIOTHAS TEMIIEpAaTypa Kak Mepa cpeHel Ku-
HETUYECKOM SHEPIUu TEIUIOBOIO ABMKEHUS 4acTuUll BellecTsa. Mozeis uaeansHoro rasa. /laBnenue ra3a. Y paBHeHHE COCTOSIHYSI HICAJIBHOTO ra3a. Y paBHEHUE
MenneneeBa-KnaneipoHa.
ArperaTHble COCTOSIHUS BeniecTBa. Moienb CTpOeHUs KUIKOCTEH.
Bruytpennss sueprus. Pabota u Teronepenada kak crioco0bl U3MEHEHUs! BHyTpeHHel sHepruu. IlepBelii 3akoH TepMonHaMuKky. HeoOpaTuMocTh TemIoBbIX
npotieccoB. [IpuHIUIBL TEHCTBUS TETIOBBIX MAIIUH.

JJIEKTPOAUHAMHUKA
9H6KTpI/I‘ICCKO€ roJjie. 3aKoH KYJ'IOHa. HaHp)DKeHHOCTL 1 IIOTCHIHMAJ 3JICKTPOCTATUICCKOI'O IMOJIA. HpOBO,I[HI/IKI/I, MOJIYIIPOBOAHUKH U JUIJICKTPUKU. KOH,Z[CHCB_-
TOP.
[TocTOsIHHBIN MEKTPUUECKHUI TOK. DIEKTPOABHKYIIAs cuiia. 3akoH OMa Juist MOJIHOM Lenu. DIEKTPUUECKUM TOK B IPOBOJIHUKAX, AIEKTPOJIUTAX, TOJIYIIPOBOI-
HUKaX, radax U BaKyyMme. CBerHpOBOI[I/IMOCTB.



Conep:kanue yueoHoro npeamera (11 ki)

BﬂeKTpOI[I/IHaMHKa
Wuaykuys MarHuTHOro nostst. JleficTBre MarHUTHOTO I0JI HA IIPOBOJIHUK C TOKOM M JIBIXKYLIYIOCS 3apshkeHHYI0 yactuny. Cuna Ammnepa u cuna Jlopenua. Mar-
HUTHBIE CBOWCTBA BEIIECTBA.
3aKOH IEKTPOMATHUTHON MHIYKLIUH. DJIEKTpOMarHuTHoe nosie. [lepemMenHslil Tok. SIBnenne camonHayKuun. MTHIyKTUBHOCTb. DHEprus 3J1€eKTPOMarHUTHOTO
HOJIS.
OnexTpoMarauTHble konebanus. KoneGaTenbHbII KOHTYD.
ONeKTpOMarHUTHbIE BOJIHBI. /[Mana30Hbl 3J€KTPOMArHUTHBIX M3JIy4€HUN U UX MPAKTUYECKOE TPUMEHEHUE.
I'eomeTpuueckas ontuka. BoaHoBbIe cBOWiCTBa cBETa

OcHOBBI cIeNHAJIBHON TEOPUH OTHOCHUTEILHOCTH
MHBapuaHTHOCTH MOAYJISI CKOPOCTH cBeTa B BakyyMme. [IpuHiun otHocutenbHocTH DifHIITeHHA. CBSI3b MAacChl M SHEPTUU CBOOOAHOM YacTHUIIBI. DHEPIUs IOKOSI.

KBanroBas ¢pusnka. @Pusuka aToma 1 aTOMHOI0 S1/Ipa
I'mnoresa M. Ilnanka. @oroanekrpuueckuii 3gpdext. Poton. KopnyckymnsipHo-BosnHOBOI nyanu3M. CooTHOIIEHUE HeolpeaesneHHocTel [ eiizenOepra.
[Tnanerapnast Moaens aroma. OObsICHEHHE JIMHEHYAaTOTO CIIEKTpa BOJIOPOIa HA OCHOBE KBAaHTOBBIX IMOCTYIAaTOB bopa.
CocTaB ¥ CTpOEHUE ATOMHOTIO SApa. DHEPTHs CBSI3U aTOMHBIX siiep. BUbl paaloaKTUBHBIX IIPEBPAICHUN aTOMHBIX SAEP.
3aKOH paJIn0aKTUBHOTO pacnaja. Snepusie peakuuu. llenHas peakuus nenexus saep.
DneMeHTapHble YacTullbl. DyHIaMeHTaIbHbIE B3aUMOICUCTBUSL.

Crtpoenue BceesienHoi

CoBpeMeHHBIC MPEICTABICHHS O TIPOUCXOKACHUH 1 3BoJtoiuu CoiHna u 3Be3. Kiaccudukanus 38e3/1. 38316l 1 HCTOYHUKH WX SHEPTHH.
T'anakTuka. [IpencraBienue o CTpOEHUH U 3BOJIOIMK BeeneHHon



TEMATHUYECKOE IINTAHUPOBAHUE

Knacce KonunuecTBo yacon KonunuecTBo KOH-
TPOJIBHBIX MEPOIIPHSI-
THH II0 OLIEHKE J0-
y CTYDKCHUS TUIaHUpYe-
N3yuyaeMsblit pasaen
MBIX Pe3yJIbTaTOB
yYaImxcs
10 du3KMKAa M eCTECTBEeHHOHAYYHbIIi MeTO/ MO3HAHUS MPUPOIbI 1
10 Mexanunka 29 2
10 Moulekyasipaasi pusuKa i TEPMOINHAMHAKA 21 2
10 DJIeKTPOAMHAMHUKA 19 2
Knace KomnuecTBo yacos KomndecTBO KOH-
TPOJIBHBIX MEPOIPHSI-
THH TI0 OLICHKE JI0-
y CTHIKCHHS TUTAHUPYE-
I/I3yqaeMBII/I pa3acit
MBIX PE3yJIbTaTOB
yUaIuxcst
1 JIEKTPOANHAMHKA 39 3
11 OCHOBBI CHIENHATBLHO TEOPUH OTHOCUTEIbHOCTH 2
11 KpanroBas pusuka. @U3MKa aTOMa M AaTOMHOI0 s1/ipa 16 2
11 Ctpoenne Bcenennoii 6
11 IToBTOpeHue 5




