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PABOYAS ITPOTPAMA
no Quzuke

ypoBeHb 00pa3oBaHus (Kiacc)- cpeaHee oouiee oopazopanme, 10-11 kiaacc

KomugecTBo wacos: 10 kiacc — 68 gacos
11 xknacc - 68 yacoB
Hroro - 136 yacos
Yuurens MBOY COIII Ne 1 AmraxoB Urops ['eHHaibeBUY

[Iporpamma paspaborana B coorBeTcTBuH ¢ TpeboBanusimu @I'OC COO ¢ ydaerom
OcHOBHOI 00pa30BaTEIbHON MPOTPaMMbl OCHOBHOTO o0Iiero obpazoBanus MbOY
COII Ne 1, IIpumepHoii mporpammsel 1o gusnuke denepaibHOr0 rocyJapcTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa cpeaHero odmiero odpaszoBanus (2015 r.) ¢ yuerom
YMK A.B. llaranmunoit «®wuszuka. Pabounme mnporpammel. [lpenmerHas nauHUS
yue6HuKoB cepun «Kiaccuueckuit kypey». 10-11 kmacesi» M. [Ipocsemenne, 2017 ¢



ITosicHuTeILHASA 3aNMUCKA

[Tporpamma no ¢usuke anst 10-11 kmaccoB cocTaBieHa B COOTBETCTBUU C:
®enepanbHbIM 3aK0HOM 00 0Opa3oBanuu B Poccuiickoit denepanuu (ot 29.12.2012 N
213-D3 (pen. ot 29.07.2017)),

TpeboBanusIMU DeepaabHOro rocy1apCTBEHHOTO 00pa30BaTENHLHOTO
cTanaapra cpeanero obuiero oopaszosanus (PI'OC COO);

npuMepHoO# mporpaMmbl yaeoHoro kypca (Illaranmuna A.B., Pabouue
nporpammbl, @usuka, 10-11 kimaccel. — M.: IIpocsenienue, 2017.),

komruiekTa yueoHukoB ['.S.MskumieB, b.b.byxosnes, H.H.Cotckuii / Ilox pen.
H.A.IlapdentbeBoii, ®u3uka. 10 knacc. ba3oBbrit ypoBeHb (KOMIUIEKT €
AIEKTPOHHBIM TpuiioxkenueMm). — M.: IIpocsemienue, 2017.), I'. . Mskumes, b.b.
byxosues, H.H.Cotckuii / [Tog pen. H.A.IlapdpentreBoii, ®usnka. 11 knacc.
ba30BbIil ypOoBEHB (KOMIUIEKT C 3JIEKTPOHHBIM NpuioxkeHueM). — M.: [Ipocsenienue,
2017.).

N3yuenue ¢pusuku B 10-11 knaccax HampaBiaeHO Ha JOCTHKEHHE CIEAYIOIIHNX
neJe:

® OCBOCHHE 3HAHUN O QYH/IAMEHTAIBHBIX (PU3NYECKUX 3aKOHAX U MPUHITUIAX,

JIeKalUX B OCHOBE COBPEMEHHOM (hU3MUECKOM KapTHHBI MUpa; Haubosee

BaXKHBIX OTKPBITUSIX B 00J1aCTH (DU3UKU, OKA3ABIINX OMPEIEIAIONIEe BIUSIHHIE

Ha Pa3BUTHE TEXHUKHU U TEXHOJIOTMHU; METOJAX HAYYHOT'O MO3HAHUS PUPOJIBI;

® [PUMEHSTH NMOJYUYCHHBIC 3HAHUS M0 PU3KKE 1151 OOBSICHEHUS Pa3HOOOPA3HBIX

(bU3UYECKUX SIBICHUN U CBOMCTB BEILIECTB; MPAKTUUECKOTO MUCIIOIb30BaHUs

(u3HUEeCKUX 3HAHUM;

® pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, HHTEJUICKTYJIbHBIX U TBOPUYECKUX

CIIOCOOHOCTEH B MpoIiecce MPUOOPETeHHs 3HAHUN U YMEHHH Mo (pU3uKe ¢

UCIOJIb30BAaHUEM PA3TMYHBIX UCTOYHUKOB HH(OPMAITUH, B TOM YUCJIE CPEICTB

COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHI; (hOpMHUpPOBAHNE YMEHUI

OIICHUBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOU UH(OpMAIINK;

® BOCIUTAaHHUE YOEKIEHHOCTH B BOZMOXHOCTH MMO3HAHMS 3aKOHOB TPUPOABL;

MCIIOJIb30BaHUS JOCTHKEHUN (PU3MKH Ha OJ1aro pa3BUTHUS YEIOBEYECKOU

UBUJIU3ALMH; HEOOXOJUMOCTH COTPYIHUYECTBA B MPOLIECCE COBMECTHOTO

BBITIOJTHEHUS 337124, YBOKHUTEIHHOTO OTHOIICHUS! K MHEHHUIO OIIOHEHTA TPU

00Cy>KJIeHIH MPOOJIeM €CTEeCTBEHHOHAYYHOI'O COJIEP>KaHuUs; TOTOBHOCTH K

MOPaIbHO-3TUYECKOM OIIEHKE MUCIOJIb30BAHMS HAYUHBIX JOCTH>KEHUM, YyBCTBA

OTBETCTBEHHOCTH 3a 3aLUTy OKPYKAIOIIEH CpEbl;

® HCIOJH30BaHUE MMPUOOPETEHHBIX 3HAHUM U YMEHUH ISl peIIeHUs
MPaKTUYECKUX 3aJ1au MTOBCEIHEBHOM KU3HM, 0OecrieueHus] 6€301acHOCTH
COOCTBEHHOM KU3HH.
JlocTukeHue 3Tux 1enei 00ecrneurnBaeTcsl peleHueM CIeAyIoIuX 3a4a4:
e (opmMupoBaHUs OCHOB HAYYHOIO MHUPOBO33PEHUS;
® Pa3BUTHS UHTEIUIEKTYAIbHBIX CIOCOOHOCTEH yHaIIUXCS;



® pa3BUTHE IO3HABATEIHHBIX HHTEPECOB IIKOJLHUKOB B MPOIECCE H3YUCHUS
11)76371:97
® 3HAKOMCTBO C METOJIaM{ HAYYHOTO MO3HAHUS OKPYKAIOIIIET0 MUPA,

® [IOCTAaHOBKAa MpoOJieM, TpeOYIMX OT Yy4YalluXCsi  CaMOCTOSITEIIbHON
NEATEIbHOCTHU T10 UX Pa3pEIICHUIO;

® BOOPYXCHHE IIKOJIbHHKA HAYYHBIM METOJOM T[IO3HAHUSA, MO3BOJIAIOIINUM
MOJTy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOLIEM MHpE.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA YYEBHOI'O ITPEIMETA
N3yuenue yuebHoro npenMera «Pusnka Ha YpOBHE CpeAHEro 001ero oOpa3oBaHMs
JOJDKHO oOecreunBaTh JTOCTHIKEHUE CIEAYIOIIUX JMYHOCTHBIX, METApEeIMETHBIX U
MpEAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JINYHOCTHBIE pe3yJabTaThbl.
OcHogHble Hanpaejierus BOCNUMAMENIbHOLL 0esIMeIbHOCMIL:
1 .HanI/IOTI/ILIeCKOG BOCIIMTAHHC:

— MPOSIBJICHUE MHTEPECa K UICTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3MYeCcKON HAYKH;

—IIEHHOCTHOE OTHOUIEHUE K JOCTHKEHUSM POCCUUCKUX YUEHBIX-(U3HUKOB.
2.I'paXIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

—TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCY>KICHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
busuky;

—O0CO3HaHHE BAKHOCTH MOPATHHO-3THUECKUX IMIPUHIIAIIOB B ACATEILHOCTH YIEHOTO.
3.DCTETUUECKOE BOCIIUTAHUE;

—BOCIPUATUC ICTCTUUCCKUX KAYCCTB (1)I/IBI/III€CKOI>'I HAayKu: ee rapMOHHYHOTI'O
IMOCTPOCHHUA, CTPOrOCTH, TOUYHOCTH, TAKOHUYHOCTH.

4.1leHHOCTH HaYyYHOTO TTO3HAHUSL:

—OCO3HaHKE LICHHOCTU (PU3NYECKON HAYKH KaK MOUTHOTO MHCTPYMEHTA MO3HAHUS
MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHILIEH COCTABIISIOIIEN KYJIbTYPHI;

—pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, MHTEPECA K UCCIIEIOBATEIBCKON
NeATEIIBHOCTH.

5.@opMuUpOBaHUE KYJIBTYPHI 3I0POBbS U SMOLIMOHAJIBHOTO OJIarOMOIYYHS:
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—OCO3HAaHME LICHHOCTU 0€3011acHOro 00pa3a )KU3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHUpE, BaKHOCTHU MPaBUiI 0€30M1aCHOTO MOBEACHUS Ha TPAHCIIOPTE,
Ha OpOrax, ¢ AMEKTPHUECKUM U TETIOBBIM 000PYAOBaHUEM B JOMAIIHUX YCIOBHSIX;

—chOpMHUPOBAHHOCTH HaBbIKA pedIeKCHUU, TPU3HAHNE CBOETO MpaBa Ha OMUOKY U
TaKOTO e IIPaBa y APyroro 4eiaoBeKa.

6.Tpy10BOE BOCIIUTAHHE:

—aKTUBHOE y4acTHE B PEIICHUHU NMPAKTUYECKUX 3a7a4 (B paMKax CEMbH, IIKOJIBI,
ropojia, Kpast) TEXHOJOTUIECKON U COIMMATLHON HAIPABJICHHOCTH, TPEOYIOITNX B TOM
yucie U GU3NYECKUX 3HAHUM;

—MHTEPEC K MPAKTUYECKOMY U3YUEHUIO MPOPECCUil, CBA3aHHBIX C (PU3UKOM.
7.9K0JIOTNYECKOE BOCIIUTAHHUE:

—OpHEHTaLUs Ha MPUMEHEHNe (PU3NUYECKUX 3HaHUMU JJIs peleHus 3a1a4d B o0JacTu
OKpPYXKarOIEH Cpeabl, INIAHUPOBAHUS ITOCTYIIKOB M OLIEHKU UX BO3MOKHBIX
MOCJIEACTBUM ISl OKPY KAIOIIEN CPEebl;

—O0CO3HaHue T100aILHOTO XapaKTepa SKOJIOTHICCKHUX HpO6JI€M u HYTef/’I X PCUICHUNA.

Apnanramnus 00yJaromerocs K U3AMEHSIOIUMCS YCIOBUSM COLMAIBHON M PUPOTHOM
Cpelibl:

—TMOTPEeOHOCTh BO B3aUMOICHCTBUY MPU BBHITIOJIHEHUH UCCIIEOBAaHUHN U MPOEKTOB
(hM3UYECKON HAMPABIEHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM JIPYTHUX;

—TIOBBIIIIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIeATeIbHOCTD;
—TMOTPeOHOCTh B JOPMUPOBAHUYU HOBBIX 3HAHUM, B TOM YHcIie (HOPMYTUPOBATH UJICH,
MOHSITHUS, TUIIOTE3bI O PUBNUECKUX 00BEKTaX U SABJICHUSIX;

—O0CO3HaHHE IePUIIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1aCTH
bu3uKY;

—IUTAHUPOBAHKE CBOETO PA3BUTHS B IPHOOPETCHUH HOBBIX (PM3UUECKUX 3HAHUIA;

—CTPEMIICHUC AHAJIUM3HUPOBATH U BBIABJIATH B3AUMOCBA3H IIPUPOABI, O6H_ICCTB8, u
O9KOHOMHMKH, B TOM 4YUCJIC C HCIIOJIb30BaAHHUECM (1)I/I3I/I‘—IGCKI/IX 3HaHI/H>'I;

—OLICHKA CBOMX JEHUCTBUN C YUETOM BIIMSHUS Ha OKPYKAIOLIYIO CPENy, BO3SMOKHBIX
rJ100aJIbHBIX IIOCIENCTBUH.



MeTanpeameTHble pe3yJbTAThI.

YHuBepcaJbHbIe I03HABATEIbHbIE 1eCTBUSA:
ba3oBble ornueckue AeUCTBUS!
—BBISABJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MMPU3HAKU OOBEKTOB (SIBJIICHUI);
—YyCTaHaBJIMBAaTh CYIIECTBCHHBI TMPU3HAK KIAacCU(DHUKAIIMK, OCHOBAHUS IS
000O0IIECHNS U CPaBHEHHUS;
—BBISBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B paccMaTpUBaeMbIX (aKTax,
JAHHBIX Y HAOJIIOJAEHUSAX, OTHOCSIINXCS K (PU3NUECKUM SIBJICHUSIM;
—BBISABJISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U MPU W3YUYCHUH (PU3HYECKUX SBJICHUM U
MIPOIIECCOB; JEJIaTh BBIBOJBI C KCIOJIb30BAHHEM JEAYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKJIFOUCHUN, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUYMNH;
—CaMOCTOATENILHO BBIOUpATh CHOCOO pelieHuss ydeOHOM Qu3nueckor 3aayu
(cpaBHeHME HECKOJBKHX BapHaHTOB pEIICHUs, BHIOOpP HamOoJiee MOIXOSIIETO C
y4€TOM CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPHUEB).
ba3oBble ncclie1oBaTebCKUe NEUCTBUSL:
—MUCIIOJIb30BaTh BOMIPOCHI KAK MCCIIEA0BATENbCKUII HHCTPYMEHT MTO3HAHUS;
—IMpPOBOJAUTh MO CaMOCTOATEIIBHO COCTaBJICHHOMY IUUIaHY OIBIT, HECJIOKHBIN
(hbU3nYECKUl IKCTIEPUMEHT, HEOOJIbIIIOE UCCTIEOBAHUE (PU3UUECKOTO SIBICHUS;
—OIIeHMBaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh WH(OpPMAIIMIO, MOJTYYEHHYIO B
X0J1€ UCCJICIOBAHUS WU DKCIICPUMEHTA;
—CaMOCTOATENIbHO (popMyupoBaTh 0000IIEHHST W BBIBOJBI 1O pe3yJibTaTaM
MPOBEIEHHOT0 HAOJIIOACHUS, ONIBITA, UCCIICI0BAHUS;
—MpOTHO3UPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PUINYECKUX TPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEINOJIOKEHUST 00 WX pa3BUTUU B HOBBIX YCIOBUAX U
KoHTeKcTax. PaboTa ¢ nHdopmarmei:
—MpPUMEHSTh Pa3IU4HbIE METObl, THCTPYMEHTHI U 3aIPOCHI TIPU TIOUCKE U OTOOpE
uH(}OpMAIUU WIK JAHHBIX ¢ YY€TOM MPEATIOKEHHON yueOHOM (pu3nuecKko 3a1auu;
—aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATh W  HUHTEPIPETHPOBATH  HMHQPOPMAIIUIO
Pa3TUYHBIX BUJOB M (POPM TMPEACTABICHUS;
—CaMOCTOATENLHO BHIOMPATH ONTUMAIBHYIO (hOpMY MpeAcTaBiIeHUs] HHpOpMaALUU U
WJUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOXKHBIMM CXEMaMHM, JUarpamMmaMu, WHOU
rpaduKoi U UX KOMOMHAIUSMH.

YHuBepcajibHble KOMMYHHUKATHUBHBIE IEHCTBHS:
Oo1ienue:
—B XOJIe 0OCYXKJeHUsI y4eOHOTro MaTepuasa, pe3yiabTaToB JTAOOPATOPHBIX paboOT H
MPOEKTOB 3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TEMbl W BBICKA3hIBATH
WJIeU, HalleJICHHbIE Ha peIIeHWEe 3a7a4yd W TMOJJep)KaHue OJaroKenaTeTbHOCTH
OOIIICHHS;



—COTIOCTABIISATh CBOHM CYXICHHSI C CYXICHUSMH JPYIHMX YYaCTHHKOB JHAJIOra,
OOHapYKUBATh PA3IMYUE U CXOJCTBO MTO3UIIHIA;

—BBIPAXaTh CBOIO TOYKY 3PCHUS B YCTHBIX U IMCHBMEHHBIX TEKCTaX;

—IyOJIMYHO TIPEACTABISATH PE3YJIbTAaThl  BBIIOJHEHHOTO (U3UYECKOTO  OIIBITA
(9KCTIepUMEHTa, UCCIICIOBAHMS, IPOCKTA).

CoBMecTHasl ICATSITLHOCTb (COTPYAHUIECTBO):

—TMOHUMATh W HWCIOJb30BaTh NPEUMYINECTBA KOMAHIHOW W WHAWBUAYAIBHOM
pabOTHI IPU PEIICHUN KOHKPETHON (H3MUYECKOMN MPOOIIEMBI;

—IpPUHUMATh TETM COBMECTHOW JESTENbHOCTH, OPTaHU30BBIBATH JCHCTBUS MO €&
JTOCTHKCHUIO: PACTIPEICIATh POJIH, 00CYKAATh POLECCHl M PE3yIbTaThl COBMECTHOM
paboThl; 000011aTF MHEHHSI HECKOJIBKUX JIIOJICH;

—BBITIOJHSTH CBOKO 4acTh Pa0OTHI, TOCTUTAsE KAYECTBEHHOTO Pe3yJibTaTa Mo CBOEMY
HATPaBJICHUIO U KOOPJIUHHUPYSI CBOU JACHCTBUS C IPYTUMU YWICHAMHU KOMaH/IbI;
—OIICHMBAaTh KA4YeCTBO CBOErO0 BKJIaJa B OOMMHA TPOMYKT IO KPUTEPHUSIM,
CaMOCTOSTEIIEHO C(HOPMYTHUPOBAHHBIM YUACTHHKAMH B3aHMO/ICHCTBHSL.

YHuBepcaJibHbIE peryJjisiTUBHbIE 1€l CTBUS:
CamoopraHuzanus:
—BBISBIISATh MPOOJIEMbl B JKU3HEHHBIX M YYEOHBIX CUTYyalHsX, TPEOYIOUIUX JUIs
perieHus: GU3NUEeCKUX 3HAHUM;
—OPHUEHTUPOBATHCS B PA3TUYHBIX MOAXO0AAX MPUHSITHS PEIICHUN (MHAUBUAYAJIBHOE,
MIPUHSTUE PEIICHUS B TPYIINE, TPUHATHE PEIICHUN TPYIIION );
—CaMOCTOATENILHO COCTABJISITh AJITOPUTM pEIIeHUs (PU3NYECKON 3a7aud WU IJIaHa
UCCJIEIOBAaHMS C YYETOM HMMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh MpeiaraéMbie BApUAHThI PEIICHU;
—enaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJIb (peduiekcus):
—71aBaTh aICKBaTHYIO OLIEHKY CUTYallMH U MPEJIaraTh IJIaH €€ N3MECHEHMUS;
—OOBSICHIATh NPUYUHBI JTOCTH)KEHUS (HEIOCTUKEHHS) Pe3ylIbTaTOB JESITEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;
—BHOCUTb KOPPEKTHBBI B JEATEIBHOCTh (B TOM 4YHCJIE B XOJ BBIITOJHEHHUS
(u3MYECKOTO UCCIIEOBaHMSI HJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHUBILIUXCS CUTYallMi, yCTAHOBJICHHBIX OIIMOOK, BOSHUKIIUX TPYIHOCTE;
—OLICHUBATh COOTBETCTBHE pE3yJbTaTa LIEJIA U YCIOBUSAM.
OMOUMOHAIbHBIA WHTEIIEKT:
—CTaBUTh ce0s Ha MECTO JPYroro 4eioBeKa B XOJI€ Clopa WIM JUCKYCCHM Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U JIOTHKY JIPYroro.
[Ipunsartue ceba 1 APYTrUx:
—MpU3HABaTh CBOE MPABO HA OWIMOKY MpU peuieHuu (U3MYEeCKUX 3a]ad WId B
YTBEPKJICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

O0muMu npeAMeTHBIMHU pe3yJIibTATaMH 00yueHHs (pu3uKe B OCHOBHOM HIKOJIe

ABJIAIOTCHA:




-3HAHUS O TPHUPOJE BAXKHEHMNX (U3UICCKUX SBICHHN OKPYKAIOIIETO MHpa U
MOHUMAaHUE CMbICTa (PU3WYECKUX 3aKOHOB, PACKPBHIBAIOIINX CBSI3b HM3YYCHHBIX
SIBJICHUU

-yMEHHS TOJIb30BATbCS METOJaMU HAyYHOTO HCCICNOBAHUS SIBICHUN TNPUPOIDI,
MPOBOANTH HAOIIOJCHUS, TUTAHUPOBATh U BBITIOJIHATH 3KCIIEPUMEHTHI, 00pabaThiBaTh
pe3yNbTaThl U3MEPEHUH, MPEACTABIISITH PE3YJIbTATH U3MEPEHUN C MOMONIBIO TaOHII,
rpadukoB u Gopmylsl, OOHAPYKUBATh 3aBUCHUMOCTH MEXIY (PU3HYCCKUMHU
BEJIMYMHAMH, OOBSCHATH TOJYYECHHBIE PE3yJbTaThbl U JENaTh BBIBOJbI, OILICHUBATH
IPaHULBI NOTPENTHOCTEN PE3YNBTATOB U3MEPEHU;

- YMCHUA IPHUMCHATHL TCOPCTHUYCCKHC 3HAHUA II0 (1)1/131/11(6 Ha IIPAKTHUKEC, PCIIATh
(bPIBI/I"IeCKI/IC 3ala41 Ha IIPUMCHCHHC ITOJIYYCHHBIX 3HaHHﬁ;

- YMEHUSI ¥ HaBBIKM MPUMEHSTH TOJYyUYCHHbIC 3HAHUA JJI1 OOBSICHEHHS MPUHITUIIOB
NEUCTBUSL BAXKHEUIIMX TEXHUYECKUX YCTPOMCTB, PEIICHUS NPAKTHUYECKUX 3a7ad
MTOBCEIHEBHOM JKW3HU, OOecreueHrs Oe30MacCHOCTU CBOEU KM3HU, PAllMOHAIIBHOTO
MIPUPOJIOTIONB30BAHUS U OXPAHBI OKPYKAIOIIEH CpeJibl;

- (popmupoBaHue yOEXKIEHHS B 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTH SIBJICHUU
NPUPOJbl, B OOBEKTUBHOCTM HAYYHOIO 3HAHUS, B BBICOKOW ILIEHHOCTH HAyKd B
Pa3BUTHH MATEPUATBHON U TyXOBHOM KYJIBTYPBI JIIOJIEH;

- Ppa3BUTHE TCOPCTHUYSCKOTO MBIIUICHUS Ha OCHOBE (OPMUPOBAHUS YMEHUMH
YCTaHABIIMBATh (PAKThl, pa3IuyaTh HPUYUHBI M CICJACTBUSA, CTPOUTh MOJACIH H
BBIJIBUTaTh THITOTE3bI, OTHICKUBATH U (DOPMYJIUPOBATH JOKA3aTEIbCTBA BBIABUHYTHIX
TUIIOTE3, BBIBOJUTH M3 SKCICPUMEHTAIBHBIX (PAKTOB U TCOPETUUYCCKUX MOJICIICH
(hu3UYECKUE 3aKOHBI,

-KOMMYHUKATUBHBIE YMEHUS JOKJIAAbIBATh O PE3YJbTaTaX CBOErO0 HCCIECIOBAHMS,
y4acTBOBaTh B JUCKYCCHUH, KPAaTKO MU TOYHO OTBE€YATh HA BOIPOCHI, HCIOJIb30BATh
CIIPABOYHYIO JJUTEPATYPY U APYTHE UCTOUYHUKHA UH(POpMAITUH.

YacTHBIMH NPEAMETHBIMU Pe3yJIbTATAMH 00yuYeHHus (PU3UKe B OCHOBHOM
IIKO0JIe, HA KOTOPbIX OCHOBBIBAIOTCS 001IHE Pe3yJbTaThl, ABJIAITCH:

- TOHUMAHUE U CITIOCOOHOCTh OOBICHATH TaKkue (PU3HUECKUE SIBJICHHUS, KaK CBOOOTHOE
nmajieHue TeJ, KoJieOaHUsT HUTSHOTO U TMPYKUHHOTO MAasTHHUKOB, aTMochepHoe
JaBJeHUE, IUIaBaHue Ten, auddys3us, OomnplIas CKUMAeMOCTh Ta30B, MaJias
CXKUMAEMOCTh KHUJIKOCTEHM M TBEPIBIX TEJ, MNPOILECChl HMCHAPCHUS M IUIaBICHUS
BEILIECTBA, OXJIAXKEHNE KUJIKOCTH IIPU UCTIApEHUH, U3MEHEHUE BHYTPEHHEHW YHEprun



Tela B pe3yabTaTe TEIUIoNepenayd Win paOoThl BHEIIHUX CUJI, SJCKTPHU3AIMS Ted,
HarpeBaHUE MPOBOJHUKOB 3JIEKTPUYECKUM TOKOM, 3JIEKTPOMArHUTHas WHIYKLHA,
OTpaXCHHUE U NPEIOMIIEHHE CBETA, IUCIEPCHUs CBETa, BOSHUKHOBEHHUE JIMHEHYATOIrO
CIEKTpPa U3ITyYEHUS;

-yMEHHUSI HU3MEPSATh PACCTOSHUE, MPOMEXYTOK BPEMEHH, CKOpPOCTb, YCKOpPEHUE,
Maccy, CHJIy, HMIIYyJIbC, pabOTy CHJIBI, MOIIHOCThb, KHHETHUYECKYIO DSHEPTHIO,
NOTEHIIMATBHYIO DJHEPTHI0, TEMIIEpPaTypy, KOJUYECTBO TEIJIOTHI, YACIBbHYIO
TEIUIOEMKOCTh BEIIECTBA, YACTbHYIO TEIUIOTY IUTABJIICHUS BEIIECTBA, BIIAXKHOCTH
BO3/lyXa, CHIIy AJIEKTPUYECKOTO TOKA, AJIEKTPUUECKOE HAMPSIKEHHE, DIEKTPUICCKHI
3apsifl, HNMEKTPUIECKOE COMPOTHUBIICHUE, (POKYCHOE pacCTOSTHUE COOMPAIONICH JTHMH3BI,
ONITUYECKYIO CUITY JTMH3HI,

- BIAQJCHUE DKCIEPUMEHTAIbHBIMH METOJAMH HCCIEJOBaHUS B  Ipolecce
CaMOCTOSATENIbHOTO HW3YYEHHUS 3aBUCUMOCTH MPOWJEHHOIO IyTH OT BPEMEHHU,
YJIMHEHUSI TIPY>KUHBI OT MPUII0KEHHON CHIIBI, CHJIBI TSDKECTH OT MAaccChl T€ja, CHJIbI
TPEHUSI CKOJIBKEHMS OT IUIOLIAJA CONPUKOCHOBEHMSI TE€I M CHIIBI HOPMAaJIBHOIO
JaBJICHUs, CUJIbI ApxuMmena oT o0ObeMa BBITECHEHHON BObl, MEpHOoJa KoJeOaHui
MasiTHUKa OT €ro JUIMHbI, 00beMa ra3a OT JABJICHUS NPU MOCTOSHHON TemrepaType,
CWJIBI TOKAa HA YYacTKE LENU OT 3JIEKTPUYECKOTO HAIMPSIKEHUS, SJIEKTPUYECKOIO
CONPOTHUBJIEHUSI MPOBOAHUKA OT €ro JJIMHBI, IUIOLIAAM IMONEPEYHOr0 CEUYECHUS U
Marepuana, HapaBJIeHHUs] UHIYKIUOHHOTO TOKA OT YCIIOBUW €ro BO30YKIEHUs, yIiia
OTpa)K€HUs OT yIJIa MaJIeHUs CBETa;

- TOHUMAHUE CMBICJIA OCHOBHBIX (PU3MUYECKUX 3aKOHOB M YMEHUE MPUMEHSTh UX Ha
MPAKTUKE: 3aKOHBI JUHAMHUKA HBIOTOHA, 3aKOH BCEMHPHOTO TATOTEHMS, 3aKOHBI
[Tackans m Apxumena, 3aKOH COXPAaHEHUS MMITYJIbCA, 3aKOH COXPAaHEHHS SHEPIrUH,
3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3apsnaa, 3akoH OMa Jisl ydacTka 1IeMH, 3aKOH
JIxxoyns—IJleHua;

- IOHWUMaHWe MPUHITUIIOB JCUCTBUS MAIIWH, PUOOPOB U TEXHHUECKUX YCTPOUCTB, C
KOTOPBIMH KXKIBI YEJIOBEK TOCTOSHHO BCTPEUYACTCS B IOBCEAHCBHOW KW3HU, U
croco0oB o0ecrieueHus: 0€30MaCHOCTH MPHU WX MCTIOIb30BAHNH,

- OBJIaACHUC paSHOO6p33HBIMI/I croco0aMu BBITIOJTHEHUS pacudCTOB IJII HAXOXKIACHUA
HEU3BECTHOM BEJIIMUMHBI B COOTBETCTBHHU C YCIIOBUSAMHA MOCTaBJIICHHOM 3aJa4u Ha
OCHOBAaHHUH HCITOJIB30BaHUA 3aKOHOB (I)I/IBI/II(I/I,



- YMEHHUE HCIOJIb30BaTh TOJYyYCHHBIC 3HAHWS, YMEHUS W HABBIKA B MOBCEIHEBHOMN
Ku3HHA (OBIT, DKOJIOTHS, OXpaHa 3J0POBBS, OXpaHa OKPYKAIOIIEH Cpeipl, TeXHUKA
0€30I1acCHOCTH U JIp.).

HpeIIMeTHLIe pe3yJabTaTbl OCBOCHUS IPECAMECTA «Dusukan»

BbInyCKHMK HAYYHTCH:

e coOmrofaTh mpaBuiia 0€30MaCHOCTH M OXPaHbI TPyJa MpU padboTe ¢ y4eOHBIM
1 JJabopaTOpHBIM 000pPYI0BAaHUEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (DU3MUECKUX TEPMHUHOB: (PU3UYECKOE TEJO,
(busnueckoe sBiIeHNE, (PU3NYECKas BEIIUUMHA, €AMHUIIBI U3MEPEHHUS;

® pacrno3HaBaTh NPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh NpPH HOMOILIU
($u3MYECKUX METO/IOB; aHAJIU3UPOBATh OT/AEIbHBIEC ATAIbI MPOBEACHUS UCCIEIOBAaHUIMI
Y MHTEPIPETUPOBATH PE3YJIbTAaThl HAOJIIOIEHUI U OIIBITOB,;

® CTaBUTh ONBITHI 10 HCCIEAOBAHUIO (PU3MUECKUX SBJICHUM WM (PU3UUECKHUX
CBOMCTB Ten 0€3 HCIOJIb30BAHUS MPSAMBIX H3MEPEHUI; MpHU 3TOM (HOPMYIUPOBATH
npobiieMy/3a1a4y y4eOHOro 3KCIepUMEHTa; COOUpaTh YCTAHOBKY U3 MPEJIOKEHHOTO
000py10BaHusl; IPOBOAUTD ONBIT U (POPMYIHUPOBATH BHIBOIBL.

[Ipumeuanue. Ilpu mnpoBeneHuH uUcCCAEAOBaHHUS (PUIMUECKUX  SBICHUN
U3MEpUTENIbHbIE MPUOOPHI UCIIONIb3YIOTCS JIUIIb KaK JaTYMKH U3MEPEHUs (PU3NUECKUX
BEJIMYMH. 3allMCU TIOKa3aHUH MPSMbIX U3MEPEHUM B 3TOM cilyyae He TpeOyeTcsl.

® [IOHUMATh POJIb IKCIIEPUMEHTA B MTOJTYYEHUH HAYYHON HH(POpPMALINH;

® [IPOBOJUTH MPSIMbIE U3MEPEHUS (PU3MUECKUX BEIMYUH: BPEMs, pACCTOSHUE,
Mmacca Tefna, 00beM, Cuila, TemrepaTrypa, arMocepHoe J1aBlieHUE, BIaXXHOCTb BO3/yXa,
HalpsDKEHUE, CHJia TOKa; MPU 3TOM BBIOMPATH ONTHUMAJIBHBIM CIIOCOO M3MEpPEHHs U
MCIIOJIb30BaTh MPOCTENIINE METObI OLIEHKH MTOTPEIIHOCTEN N3MEPEHUM.

® [IPOBOJUTH HCCIEJOBAaHUE 3aBUCUMOCTEM  (PU3UYECKHX  BEJIUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX M3MEPEHUM: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢buKcUpoBaTh pe3yNbTaThl MOTYYEHHON 3aBUCHUMOCTH (U3MYECKUX BEJIUYUH B BUJC
TabJIUI ¥ TpauKOB, JIe7aTh BHIBOJBI IO Pe3yJIbTaTaM UCCIIeI0BAHUS;

® IIPOBOAUTH KOCBEHHBIE M3MEPEHHUs (PU3MUECKUX BEIMYMH: MPHU BBHITOJIHEHUU
U3MEPEeHUI CcoOUpaTh SKCIEPUMEHTAIbHYIO YCTAHOBKY, Cleays MNpeIIoKeHHON
WHCTPYKIMU, BBIYUCIATh 3HAYEHUE BEJIMYMHBI M aHAJTU3UPOBATH TOJYyYEHHBIE
pe3yJabTaThl C YYETOM 3aJaHHOM TOYHOCTU U3MEPEHUM;

® AHAJIM3UPOBATh  CUTYyallUd  IPAKTUKO-OPUEHTHPOBAHHOIO  XapakTepa,
y3HaBaTh B HUX MPOSBICHUE U3YUYEHHBIX (PU3NUECKUX SABJICHUM WM 3aKOHOMEPHOCTEMN
U IPUMEHSATh UMEIOIIMECS 3HAHUS ISl UX OOBSICHEHMS],;
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® [OHMMAaTh TPHUHIUILI JCUCTBHS MAIWH, NPUOOPOB U TEXHUYCCKUX
YCTPOMCTB, YCIOBUA UX 0€30MaCHOI0 UCIIOIB30BaHUS B IOBCEIHEBHOM KU3HH;

® UCIOJIb30BaTh TMpPU BBIMOJHEHUU YYEOHBIX 33Jady HAYYHO-TOMYJSPHYIO
JUTEpaTypy O PU3NYECKUX ABICHUSIX, CIPABOYHBIC MAaTEpHAIIbl, pecypchl IHTepHET.

BoInycKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® 0CO3HaBaTh IIECHHOCTh HAYYHBIX UCCIEIOBAHUH, POJIb (PU3UKHU B PACHIUPEHUU
Ipe/ICTaBIICHU 00 OKpPYKAIOIIEM MUPE U €€ BKJIAJl B YIYUIICHHE Ka4eCTBa )KU3HU;

® UCIOJIb30BAaTh TMPUEMbl TMOCTPOCHHS (PUIMYECKUX MOJENe, MOUCKa U
(hOPMYTUPOBKHU JTOKA3aTEIIbCTB BHIABUHYTHIX THIOTE3 W TEOPETHUYECCKUX BHIBOJIOB HA
OCHOBE 3MITUPUYECKH YCTAHOBJICHHBIX (PAKTOB;

® CpaBHUBATh TOYHOCTb H3MEPEHHUS] (PU3MYECKUX BEJIMYMUH IO BEJIMYMHE X
OTHOCHUTEIBHOI MOTPEUTHOCTH IIPU IPOBEAEHUH MPSAMBIX U3MEPEHUN;

® CaMOCTOSITEJIBHO TPOBOJAUTH KOCBEHHBIE H3MEPEHUS M HCCIEHOBaHUSA
(U3MYECKUX BEJIMYMH C MCIOJbB30BAaHUEM PAa3IUYHBIX CHOCOOOB H3MEPEHUS
(U3MYEeCKUX BEJIWYMH, BBIOMPATh CPENCTBA H3MEPEHHS C YYETOM HEOOXOAMMOM
TOYHOCTH HU3MEpEHUiM, OOOCHOBBIBATH BBIOOP crocoba HU3MEpPEeHHs, aJeKBATHOIO
IIOCTaBJICHHOW 3a/1a4e, IPOBOJUTH OLICHKY JIOCTOBEPHOCTH IIOJIyYE€HHBIX PE3YJIbTaTOB;

® BOCIpUHUMATh HH(DOpMaAIUIO (PU3MUECKOTO COJAEpKAaHUS B  HAYYHO-
MOMYJISIPHOM  JIUTEpaType M CpPEACTBAX MaccoBOW HWHGMOpMaANuU, KPUTHYECKU
OLICHUBATh MOJYYEHHYI0 HH(GOpPMALMIO, aHATM3HUPYS €€ COolepKaHUe U JaHHbIE 00
MCTOYHUKE UH(POPMALINH;

® C037aBaTb COOCTBEHHbIC MHCbMEHHBIE U YCTHBIE COOOIICHHS O (PU3NYECKUX
SABJICHUSIX HA OCHOBE HECKOJIbKUX WCTOYHUKOB HWH(OpMAIMU, COMPOBOXKIAThH
BBICTYIUJICHUE MTPE3CHTAINEH, YIUTHIBAasI OCOOCHHOCTH ayIUTOPHUH CBEPCTHUKOB.

MexaHn4veckue siBJEHUS

BbInyCKHMK HAYYHUTCH:

® pacro3HaBaThb MEXaHUYECKHE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOLIUXCS
3HAHWM OCHOBHBIE CBOVMCTBA WJIM YCIOBHUSI ITPOTEKAHUS ITUX SBJICHUI: PABHOMEPHOE U
HEPaBHOMEPHOE JBWKEHUE, PAaBHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJUHEHHOE
IBUKEHHE, OTHOCHUTEIBHOCTh MEXAaHMYECKOIO JBHMIKEHHUS, CBOOOJHOE MaJeHuE Ted,
PaBHOMEPHOE JIBI)KEHHE TI0 OKPYXHOCTH, WHEpLHs, B3aUMOJEHCTBUE Tell,
pEaKTUBHOE ABWXKEHHUE, Iepefadya AaBiICHUS TBEPIbIMU TelNaMH, >KUJIKOCTAMH U
razaMu, arMoc(epHoe JaBjieHuE, MJIABAHUE TeJl, PABHOBECHE TBEP/ABIX TE€J, UMEIOIINX
3aKpEIJICHHYI0 OCh BpallleHus, KojeOaTelbHOE MABM)KEHHUE, PE30HAHC, BOJHOBOE
JBU)KEHUE (3BYK);

® OIMCHIBATh M3YUYEHHBIE CBOMCTBA TEI U MEXAHUYECKHUE SIBIICHHS, UCIIOIb3YS
¢u3MYecKue BEJIMYUHBL: IMyTh, MEpPEMENIEHUE, CKOPOCTb, YCKOpPEHHUE, MepUuoj
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oOpaillleHusI, Macca Tella, INIOTHOCTh BEIIECTBA, CUila (CUJIa TSKECTH, CUJIa YIIPYTOCTH,
Cuja TpEHUsl), AAaBJICHUE, UMITYJIbC Tela, KUHETHYECKas SHEPTHs, MOTECHIHUAJIbHAs
SHEPrus, MexaHudyeckas pabota, MexaHudyeckas moinHocThb, KIIJ[ mpu coBepiieHuun
paboThI C UCIOJIB30BAHUEM IIPOCTOTO MEXaHU3Ma, CUJjIa TPEHUS, aMILTUTYAa, IEPUO U
yacToTa KoJieOaHUM, JUIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTpaHEeHUs; MPU OMUCAaHUU
OpaBWIBHO TPAKTOBATh (DU3MYECKUH CMBICA  HUCIOJIb3yeMbIX  BEIMYMH, UX
0003HAUEHUS W CIWHUIIBI W3MEPEHHsI, HAXOAUTH (DOPMYJIBI, CBS3BIBAIOIINE JTAHHYIO
(MBUYECKYI0 BEJIMUMHY C JAPYTHMMH BEIMYWHAMU, BBIUUCIIATH 3HAUCHUE (PU3MUECKOi
BEJINYUHBIL;

® AHAIW3UPOBATH CBOMCTBA TEJ, MEXAHUYECKHE SABJICHUS M MPOLECCHI,
UCTIONB3Ysl (DU3MYECKHUE 3aKOHBI: 3aKOH COXPAHEHHS SHEPTUH, 3aKOH BCEMHUPHOTO
TATOTSHUS, TPUHITUI CYNIEPIO3UIIUU CUJT (HAXOXKJECHUE PABHOACHCTBYIONICH CUbl), I,
IT u 111 3akonbl HeloTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOH ['yka, 3akoH Ilackans,
3aKOH ApXuMesa; Mpu 3TOM pa3indaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M €ro
MaTeMaTUYECKOE BBIPAYKEHHUE;

® pa3nuyaTh OCHOBHBIC TPU3HAKU M3YYCHHBIX (PU3UYECKUX  MOJIENICH:
MaTepualibHas TOUYKa, MHEPLUAIbHASI CUCTEMA OTCUYETA;

® pemiath 3aJadd, UCHOJIB3Ys (PU3NUECKHE 3aKOHBI (3aKOH COXPaHEHHS
DHEPIruM, 3aKOH BCEMHUPHOTO TATOTEHMS, NpuHUuI cyneprnodunuu cui, [, I u I
3akOHbl HpIOTOHA, 3aKOH COXpaHEHUs UMITYJbCa, 3akoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u GOpMyJbl, CBSI3bIBAIONINE (DU3UYECKUE BEIUYUHBI (TIyTh, CKOPOCTH,
YCKOpEHHE, Macca Tejla, IJIOTHOCTh BEIIECTBA, CHUJa, JABICHHE, UMITYJIbC TEla,
KHHETHYeCKasi JHEeprus, TMOTCHI[MAJbHAS JHEpPrusi, MexaHudeckas pabora,
MexaHnuueckas momHocTh, KIIJ[ mpoctoro Mexanusma, CHiia TPEHUS CKOJIbXKCHUS,
KO3 GULIMEHT TpEeHUSs, aMIUIUTyAa, IEPUO U 4YacToTa KoJieOaHUM, JIJTMHA BOJIHBI U
CKOpPOCTh €€ PacIHpoCTPaHECHMs): Ha OCHOBE aHajW3a YCIOBUS 3aJayd 3alKChIBaTh
KpaTKO€ yCJIOBHE, BBIACHATh (U3NUECKUE BEJIMYUHBI, 3aKOHBI U  (DOpMYyIIbI,
HEOOXOAMMBIC I €€ PEIICHHs, NPOBOJAUTH pPacyUeThl W OIEHWBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKON BEIIMYUHBI.

BoInyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS:

® UCNOIBL3068AMb 3HAHUS O MEXAHUYECKUX SABNIEHUSX 8 NOBCEOHEGHOU HCUSHU Ol
obecneuenuss OezonacHocmu npu obpawjeHuu ¢ npubopamu U MexHUYecKUMU
YCmMpoucmeamu, O0ns COXPAHEeHUsi 300p08bsi U COONIOOEHUsT HOPM IKOI02UUECKO20
nosedeHuss & OKpyxcarouler cpeoe;, NPUBOOUMb  NPUMEPbLL  NPAKMUYECKO20
UCNONL306AHUSL  (PUBUYUECKUX 3HAHUL O MEXAHUYECKUX SABNeHUAX U QuU3UYeCcKux
3aKOHAX, NpUMepbl  UCHONL30BAHUSI  B0300HOBNAEMbBIX — UCMOYHUKOS  IHEP2UU;
IKONO2UYECKUX NOCNeOCMBUL UCCTIe008AHUSL KOCMUYECKO20 NPOCMPAHCE,
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® paziuuamv 2pamuybl NPUMEHUMOCMU QU3UYECKUX 3AKOH08, NOHUMAMb
gceobwuil xapakxmep @GyHOAMEHMANLHBIX 3AKOHO8 (3AKOH COXPAHEeHUs. MeXaAHU4eCKOU
9Hepeuu, 3aKOH COXPAHEHUs UMNYIbCA, 3AKOH 6CEMUPHO2O MAOMEHUS) U
02PAHUYEHHOCMb UCHONb308AHUSL YACMHBIX 3aK0H08 (3aKkon I yka, Apxumeda u op.);

® HAXOOUMb AO0EKBAMHYIO NPEONIONCEHHOU 3a0aue QU3UYECKYI0 MOOeib,
paspewiamv npobaemMy Kak HA OCHO8Ee UMEIOWUXCA 3HAHULL N0 Mexamuxke ¢
UCNONIL3068AHUEM MAMEMAMUYecKo20 annapama, maxk u npu HNOMOwU Memooos
OYEHKU.

TenioBble ABJICHUS

BbInyCKHMK HAYYMTCH:

® pacro3HaBaTh TEIJIOBHIC SIBJICHUS M OOBSICHATH Ha 0a3¢ MMEIOMINXCS 3HAHUI
OCHOBHBIC CBOWCTBA MJIM YCJIOBHS MPOTEKAHUS dTUX sABIeHUHN: nuddy3us, n3MEHECHNE
oO0beMa Tel MpU HarpeBaHUM (OXJAXKIACHUHU), OOJbIlIasi C)KUMAEeMOCTh Ta3oB, Majas
C)KMMAeMOCTh JKUJKOCTEH M TBEPABIX TeEJ; TEIUIOBOE pPaBHOBECHE, HCIApEHUE,
KOHJIGHCAIMs, IUIABJICHHE, KpUCTAJUIM3allus, KWUIIEHWE, BIAXHOCTh BO3/1yXa,
paszu4HbIe CIOCOOBI Terionepenay (TermIonpPOBOIHOCTh, KOHBEKIIUS, U3TyUYCHUE),
arperaTHbIC COCTOSTHUS BEIIECTBA, TOTJIONMICHNE SHEPTHH TIPH UCTIAPCHHUH KHIKOCTH U
BBIZICICHHE €€ TPH KOHJCHCAIMHM I1apa, 3aBHUCHMOCTH TEMIIepaTyphl KHIIEHUS OT
JaBJICHUS;

® ONHUCHIBATh W3Y4YEHHBIC CBOWCTBA TEJI M TEIJIOBBIC SBJCHUS, HWCIIONB3YS
(¢u3MYecKue BEIWYMHBI: KOJIMYECTBO TEIJIOTHI, BHYTPEHHSSI SHEPrus, TeMIlepaTypa,
yJeNbHas TEIJIOEMKOCTh BEIIECTBA, yeNIbHAs TEIUIOTa IJIABJICHUs, YACIbHAs TEIUIOTa
mapooOpa3oBaHus, yJeabHas TEIJIOTAa CrOpaHUs TOIUIMBA, KOY(PPHUIIMEHT TMOJIC3HOTO
JIEHUCTBUS TEIJIOBOTO JBHUTATENIS; NIPU OMMMCAHHWH MPABWILHO TPAKTOBATh (HYM3MUCCKUI
CMBICJI HCTIOIb3YEMBIX BEIMUWH, UX 0003HAYCHUS W CIUHUIIBI U3MEPEHUS, HaXOIUTh
(GOpPMYJIBI, CBSA3BIBAIOININE JAHHYIO (PU3MUYECKYIO BEIMYUHY C IPYTMMH BEITUYHMHAMH,
BBIYHUCIISTH 3HAYCHUE (PU3NUECKON BEIUYUHBI,

® aHAJTU3UPOBATH CBOWCTBA TEJ, TEIUIOBHIC SIBIICHUS U TPOIIECCHI, UCTIONB3YS
OCHOBHBIC ITOJIOKEHHUS aTOMHO-MOJICKYJISIPHOTO VYCHHS O CTPOCHHM BEIICCTBA M
3aKOH COXPAHCHHS YHEPTHH;

® pa3nuYaTh OCHOBHBIC NMPU3HAKU M3YyUYCHHBIX (DH3UUCCKUX MOJIEICH CTPOCHUS
ra3oB, )KUJIKOCTEH W TBEPJIbIX TEN;

® IIPUBOAWTH NMPUMEPHI TPAKTUYECKOTO MCTIOIb30BaHUS (DU3HMUECKUX 3HAHHUU O
TETIJIOBBIX SIBJICHUSX

® pemiath 3a7a4M, HWCIOJIB3YS 3aKOH COXpPAaHEHUS DSHEPTHMH B TEIUIOBBIX
npoiieccax u (OpMyJIbl, CBSI3bIBAIONINE (DU3NIECKUE BETUINHBI (KOJTHMYECTBO TEIIOTHI,
TeMIlepaTypa, yJeldbHas TEIJIOEMKOCTh BEIIEeCTBa, YACNbHAs TEIUIOTa IUIABICHUS,
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yaenbHas TeIuloTa mapooOpa3oBaHMsl, YyAeNdbHAs TEIJIOTa CropaHUs TOILIUBA,
KOA(h(UIIMEHT TOJIE3HOTO JEHCTBUS TEIUIOBOTO JBUTATENs): HAa OCHOBE aHalln3a
yCIIOBUS 3aJlayd 3aIMChIBaTh KPaTKOE YCJIOBHE, BBIACIATH (PU3NYECKHE BEIUYMHBI,
3aKOHBI U (OpPMYJbl, HEOOXOAUMBIE JIsi €€ pEIICHUS, MPOBOAUTH PACUETHl U
OLICHUBATh PEAIbHOCTH MOJIYYEHHOTO 3HAYeHUS (PU3HUUECKOM BEIMYUHBI.

BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCSH:

® UCNONB306AMb 3HAHUSL O MENI08bIX SGNEHUAX 8 NOBCEOHEGHOU IHCUZHU Ol
obecneuenusi bezonachocmu npu obpawjeHuu ¢ npubopamu U MexHuyecKUMU
YCmpoucmeamu, Oas COXPAHEHUs: 300p08bsi U COONIOOEHUsI HOPM IKOJI02UUECKO20
nogeodeHus 8 OKpyscarouel cpeoe;, npusooUums NPUMeEPsbL IKOJLOSUYECKUX NOCAeOCMBULL
pabomul 0gueameneti GHYmMpeHHe20 C2OPAaHUsl, MEeNI08bIX U 2UOPOIIEKMPOCAHYUL,

® paziuuamv SpaHuybl NPUMEHUMOCMU @UIUYECKUX 3aKOHOB8, NOHUMAMDb
sceobwull xapakmep QYHOAMEHMANbHbIX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs.
SHepeUuu 6 MenjioBblX NpoYeccax) U O0SPaAHUYEHHOCHb UCHOAb3068AHUA YACTIHBIX
3AKOHO8,

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3a0aue QU3UYECKYI0 MOOeb,
paspeuiams npoodnemy Kax Ha OCHOBE UMEIOUWJUXCS 3HAHUL O MenjloGblX SAGIEHUSX C
UCNONIL308AHUEM MAMEMAMUYECKO20 annapamda, max U npu NoMOwu Memooos
OYEHKU.

DJIeKTPpUYecKHe U MATHUTHBIE SIBJIEHHUS

BbInyCKHMK HAYYMTCH:

® pacro3HaBaTh JJICKTPOMArHUTHBIE SIBIICHHUS U OOBSICHATH HA OCHOBE
MMEIOIIUXCA 3HAHUW OCHOBHBIE CBOICTBA WJIM YCJIOBHUS MPOTEKAHUS ITHX SBICHUM:
AJIEKTPU3alMs TeJ, B3AaUMOJCUCTBUE 3apsl0B, JJICKTPUUECKHM TOK U €ro JICUCTBHS
(TermoBoe, XMMUYECKOE, MATHUTHOE), B3aUMOJICHCTBUE MarHUTOB, dJICKTPOMArHUTHAS
WHIYKIUS, TEUCTBUE MArHUTHOTO TOJIS HAa MPOBOJHUK C TOKOM W Ha JBIDKYIIYIOCS
3apsHKEHHYIO YacTHILy, JEHCTBUE AJICKTPUUECKOTO MOJs Ha 3apsHKEHHYHO YacTHILy,
AJIIEKTPOMATHUTHBIE BOJIHBI, MIPSIMOJIMHEHHOE PACIPOCTPAHCHHUE CBETA, OTPAXKEHUE U
MpeIOMIIEHUE CBETa, JUCIIEPCHUs CBETA.

® COCTaBIISITh CXEMBI DJIIEKTPUYECKUX IIeTMe C TMOCIeq0BaTelIbHBIM U
napajulebHBIM ~ COCTMHEHUEM DOJIEMEHTOB, pasiindas YCIOBHbIE 0003HAYCHWUSI
AIIEMEHTOB JJIEKTPUYECKUX ILenell (MCTOYHMK TOKa, KIIO4Y, PE3UCTOp, PEeocTarT,
JAMIIOYKa, aMIIEPMETP, BOJIBTMETP).

® UCIIOJIH30BATh ONTUYECKUE CXEMBI ISl TOCTPOCHUS N300PAKEHHM B IITIOCKOM
3epKaje u coouparomiei TuH3e.

® ONHUCBHIBATh HW3YYCHHBIC CBOWCTBA TEI M DJICKTPOMATrHUTHBIC SIBIICHUS,
UCTONB3YS (PU3MUECKHe BEIMYUHBL: SJEKTPUUECKUN 3aps/l, CUIIa TOKA, SJICKTPUUECKOE
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HaIpPsDKEHUE, JICKTPUYECKOS COMPOTHBIICHUE, YACIBbHOES CONMPOTUBIICHHE BEIIECTBA,
paboTa 3JICKTPUYECKOTO ITOJIsI, MOIIHOCTh TOKa, (DOKYCHOE PAacCTOSHUE U ONTHYCCKas
CHJIa JIWH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JUTMHA BOJHBI M 9aCTOTA CBETA; IIPU
OMMCaHWU BEPHO TPAKTOBATh (DU3MUECKUI CMBICI HCIOJIB3YEMBIX BEIMYWH, WX
0003HAYCHHUS W CIUHUIIBI W3MEPEHHS; HaXOAUTh (POPMYJIBI, CBA3BIBAIOIINE TaHHYIO
(bU3HYECKYIO BETHUNHY C APYTUMHU BETMYNHAMHU.

® aHAIM3MPOBATHL CBOWCTBA TEJ, JJICKTPOMATHUTHBIC SBJICHUS M IPOIECCHI,
UCIIOJIB3YsT (PU3HUYCSCKUE 3aKOHBI: 3aKOH COXPAHCHHS JIJICKTPUYCCKOTO 3apsjia, 3aKOH
Oma gans ydactka 1enu, 3akoH JDkoyns-JIeHma, 3akoH MPSMOJIMHEHHOTO
pacrpoCTpaHEHHUs CBETa, 3aKOH OTPaKCHUs CBETA, 3aKOH IPEIOMIICHHUS CBETA; MPHU
TOM pa3inyaTh CIIOBECHYIO (QOPMYIUPOBKY 3aKOHA W €ro MaTeMaTHYeCKOe
BEIp2KEHHE.

® IIPHUBOJUTH MPUMEPHI MTPAKTUICCKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUN O
AJICKTPOMATrHUTHBIX SBJICHHSIX

e pemaTh 3a7a4d, UCIOJB3ys (U3MUYECKHUe 3aKOHBI (3akoH Oma IS ydJacTka
1ieny, 3akoH JIkoyns-JIeHia, 3aKoH MpsSMOJIMHEHHOTO paclipOCTPAHEHUS CBETA, 3aKOH
OTPOXKEHUS CBETAa, 3aKOH TMpeNoMJICHUs cBeTa) W (OPMYJIbI, CBS3bIBAIOIINE
bu3nyeckue BEMMYUHBI (CHJIA TOKA, JJIEKTPUYECKOE HANPSIKCHHE, JJICKTPUICCKOE
COINPOTHUBIICHHUE, YACIbLHOE COMPOTHBIICHUE BEIICCTBA, padoTa JICKTPHUYSCKOTO MOJI,
MOIIIHOCTh TOKa, ()OKYCHOE pACCTOSHHE M ONTHYECKas Cuja JIMH3BI, CKOPOCTH
AJICKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, (OPMYJBI pacyera
AJIEKTPUICCKOTO COMTPOTUBIICHHSI TIPUITOCIIC0BATEILHOMHITAPAILIICIIEHOM COCTUHEHHUH
MIPOBOJIHUKOB): Ha OCHOBE aHAJIM3a YCIIOBHUS 33Ja4d 3alMCHIBATh KPATKOE YCIIOBUE,
BBIICIIATh (PU3NYCCKUEC BCIIMYMHBI, 3aKOHBI M (OpPMYJIbl, HEOOXOAMMEBIC IS €€
pCIICHHUs, MPOBOJUTH pacueThl M OICHHBATh PEATLHOCTH MOJIYYCHHOTO 3HAYCHHS
(hbu3nYeCKO BETUYUHBI.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCH:

® UCNOIBL308aMb 3HAHUAL 00 INEKMPOMASHUMHBIX SGNIEHUAX 8 NOBCEOHEGHOU
JIcusHU 0Nl obecneweHus Oe3zonacHocmu npu  oopaweHuu ¢ npudbopamu  u
MeXHUYeCKUMU YCMpoUcmeamu, Oisi COXPAHEHUs. 300p08bsi U COONOOEeHUs. HOPM
IKOJIO2UHECKO20 NOBEOeHUsl 8 OKpYcaruel cpeoe;, NPU8OOUmMs NPUMEPbL GIUAHUSL
INEKMPOMACHUMHBIX U3NLYYEHUU HA JHCUBbIE OP2AHUIMDBL,

® paziuuamv 2pamuybl NPUMEHUMOCMU QUIUYECKUX 3AKOHO8, NOHUMAMb
gceobwuil  xapakmep — (QYHOAMEHMANbHBLIX — 3AKOHO8  (3AKOH  COXpAHeHUs
INEKMPUYECK020 3apada) U O2PAHUYEHHOCMb UCHONb308AHUS YACMHBIX 3AKOHO8
(3axon Oma 0ns yyacmka yenu, 3axou Jocoynsa-Jlenya u op.);

® UCNnOJjb306dMb Npuemvbl NOCMpPOEHUA qbusuqecmtx MOO€]Z€L7, noucka u
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DopMYIUPOBKU OOKA3AMENLCING BbIOBUHYMbIX 2UNOME3 U MEOPEeMUIeCcKUX 861860008 Hd
OCHOBE IMAUPULECKU YCMAHOBNEHHbIX (PaKmos;

® HAXOOUMb A0EKBAMHYIO NPEOJIONCEHHOU 3a0aue QU3UYECKVI0 MOOelb,
paspewiams npoodiemy KaKk HaA OCHO8e UMEIOWUXC 3HAHUL 00 3]1eKmpPOMACHUMHBIX
ABNEHUAX C UCNOIL30GAHUEM MAMEMAMUYEeCcKo20 annapama, max u npu nomowu
Memooo08 OYeHKU.

KBaHTOBBIE SIBJICHUSI

BbINyCKHUK HAYYHTCS:

® pacro3HaBaTh KBAaHTOBBIC SIBJICHHUA M OOBSCHATH HAa OCHOBE HMEIOITUXCS
3HaHWW OCHOBHBIC CBOWCTBA WJIHM YCJIOBUS MTPOTEKAHUS dTUX SBIICHUH: ECTCCTBCHHAS U
UCKYCCTBCHHAsI PaJHOAaKTUBHOCTb, O-, [P- W Y-H3JIy4CHHS, BO3HHUKHOBCHHE
JUHEHYIATOTO CIIEKTPa U3ITYUCHHUS aTOMA,

® ONWCHIBATHL M3yYCHHBIC KBAHTOBBIC SBJICHUS, HCIONB3YS (DHU3UUCCKHE
BEJIMYMHBI: MAacCOBOE YHCIIO, 3apsA0BO€ YHWCJIO, TEPUOJ TOJypacmaaa, SHEPTHs
(OTOHOB; MPHU ONMMCAHUM MPABUIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCITOJIb3YEMbIX
BEJIMYMH, UX OOO3HAYCHWsS] © COUHHUIBI HW3MEPEHHS; HaXOAUTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYIO (DH3MUCCKYIO BEJIUYHMHY C JPYTUMHU BEJIMYWHAMH, BBIYUCIISTH
3HaYeHue (HU3NYECKOU BEITUUMHBI,

® aHAJIM3MPOBATh KBAHTOBBIC SIBJICHHUS, HCIONB3ySd (U3MUCCKHE 3aKOHBI M
MOCTYJIAThI: 3aKOH COXPAHCHUS SHEPTUH, 3aKOH COXPAHCHHSI JICKTPUUISCKOTO 3apsia,
3aKOH COXPAaHEHHWs MacCOBOTO YHWCJIa, 3aKOHOMEPHOCTH W3JIyYCHHUS W TOTJIONICHHS
CBETa aTOMOM, TPH 3TOM pa3In4yaTh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA U €ro
MaTEeMaTHYECKOE BhIPAKCHHE;

® pa3nuYaTh OCHOBHBIC TPHW3HAKH IUIAHETAPHOW MOJCIHM aToMa, HYKIOHHOMN
MOJICTT AaTOMHOTO SIpa;

® IPUBOJIUTH TMPHUMEPHl TPOSBICHUS B TPHPOJEC U  MPAKTUIESCKOTO
WCIIOJIb30BAaHUSl  PAJMOAKTHUBHOCTH, SACPHBIX W TEPMOSJICPHBIX  PEaKIUi,
CIEKTPaJIbLHOTO aHAJIH3a.

BbINyCKHUK MOJYYHT BO3MOKHOCTH HAYYHThHCS:

® UCNOIBL308AMb NOJIYYEHHbIE 3HAHUSL 8 NOBCEOHEBHOLL HCUZHU NPU 0OpaueHUU C
npubopamu U MexHudeCKUMU YCmpoucmeamu (cuemuux UOHUSUPYIOWUX HaACMUY,
003uMemp), OJisl COXPAHEHUSL 300pP08bsl U COONOOCHUSI HOPM  IKOJI0CUHECKO20
nogeoeHuUst 8 OKpyicarowell cpeoe;

® COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX s0ep C 0eeKmom Maccol;

® NpPUBOOUMb NpUMEPbL GAUAHUSA PAOUOAKMUBHBIX USTYUEHUL HA JCUBble
Op2aHU3Mbl, NOHUMAMb NPUHYUN OeUcmeusi 003UMempa U pasiuiams YCl08Us e2o
UCNONIL308AHUA,

15



® JIOHUMAmb J3KoJiocuyeckKue l’lpO6Jl€Mbl, 603HUKAwWue npu uUcCnojab3o8aHUU
AMOMHbBIX 3Jzel<mpocmam;uﬁ, u nymu peuerus omux I’lp06]l€]l/l, nepcnekmuensl
UCNOJIb306AHUA YNpABislemMoco mepMO}ldepﬂozo curmesa.

DJIeMeHTbI ACTPOHOMHUM
BbInyCKHUK HAYYHTCS:

® yKa3blBaTh Ha3BaHUs IUIaHEeT COJIHEYHOW CHUCTEMBI; pa3jnMdaTb OCHOBHBIE
MPU3HAKU CYyTOYHOTO BpallleHus 3Be31HOr0 HeOa, nBrkenus JIynel, ConHIla U MIaHEeT
OTHOCHUTEIBHO 3BE3I;

® [OHHUMATh PaA3JIMUUSI MEXKIY TEIHOLCHTPUUYECKON U TEOLEHTPUUECKOU
CUCTEMaMU MHUPA;

BI)IHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYIHUTLCH:

® YKA3bI8AMb 00WUe COUCMBA U OMIAUYUS NIAHEM 3eMHOU 2PYNNbL U NIaHen -
eueanmos, manvix mein CoaHeuHou cucmemvl U OOILUUX NIAAHEN,; NOJIb308AMbCS
Kapmoti 36e30H020 Heba npu HAOII00eHUsAX 36e30H020 Heba,
® paziuuamv  OCHOBHble  XAPAKMepUCmuku  36e30  (pasmep,  ygem,
memnepamypa) COOmHOCUMb Yeem 36e30bl C ee MemMnepamypotl,
o paznuuams eunomesvi 0 npoucxoxcoeruu ComHeuHol cucmemobl

COJEP)KXAHHUE YUEBHOI'O IPEJIMETA
10 kJjaacc

VYuyebnas nporpamma 10 kiacca paccuntana Ha 68 yacoB (2 yaca B HEJEINIO).
JlaGopatopHbix paboT — 4 yaca, KOHTPOJIbHBIX paboT —5 yacoB. CoaepikaHue Kypca
COOTHOCHUTCS ¢ pabouel mporpamMmoil mpeaAMeTHON TuHUN yueOHnKoB «Knaccuueckuit
kypce» 10-11 knacest (Iatanuna A.B., M.: IIpocsemenue 2017 r.)

No Paznen KomuuectBo | KonTposnbHas | JlabopatopHbie
4acoB pabora paboThI
1. | Bsenenue. duzuka "u 1

€CTECTBEHHO-HAYYHbIN
METOJ NTO3HAHUSA IIPUPOJBI

2. | Mexanuka 27 2 2
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3. | MonekynspHas ¢usznka u 17 2 1
TEPMOIMHAMHKA

5. | OcHOBHI aniekTpoAHAMUKHU | 16+7(pe3epB) 1 1

Hroro 68 yacos

Beenenne. ®u3uKa U M €CTECTBEHHO-HAYYHBINI MeTO/ MO3HAHUSA
NPHUPOABL.

®duszuka — Hayka o mnpupoje. Ousmueckue tena u sBiaeHus. HabOmonenue u
onucaHue ¢uznyeckux sApieHuN. duznueckuil sKcHEepUMEHT. MozenupoBaHue
ABJICHUM U 00BEKTOB NpUpOIbl. PDU3NUYECKHE BETUUYMHBI U UX U3MepeHue. ToUyHOCTh U
MOTPENTHOCTh U3MEpPEeHUN. MexTyHapoaHas cucteMma enuHul. OUu3ndecKkne 3aKOHbI U
3aKOHOMEpHOCTH. Pu3nka U TexHuka. Hayunbelii Meron mo3HaHus. Ponb ¢usuku B
(OpMHUPOBAHUH €CTECTBEHHOHAYYHOU IPAMOTHOCTH.

Mexanuka.

Mexanuueckoe IBHKEHUE. MarepuanbHas TOUkKa KakK MOJENb (PU3HMYECKOIo
Tena. OTHOCUTENIBHOCTh MEXaHUYECKOro ABMKEeHUA. Cucrtema orcuyera. Ouznyeckue
BEJIMUUHBI, HEOOXOJIMMBbIC [IJIi OMUCAHMS JBWKCHHUS U B3aMMOCBSI3b MEXIYy HUMHU
(myTh, TIepeMeENIeHHe, CKOPOCTh, YCKOpEHHEe, BpeMs IBIKeHHUs). PaBHOMepHOe H
PaBHOYCKOPEHHOE IPSMOJIMHEWHOE JBWKEHUE. PaBHOMEpHOE [BWXEHHE IO
okpyxxHOCTH. [lepBbii 3akoH HptoTOHa 1 nHEepums. Macca Tena.

[InmotHOCTH BemecTBa. Cuna. Equnune cuiibl. Bropoit 3akon Hetotona. Tpetuit
3akoH HeroTtona. CBoOoaHoe manenue tein. Cuia TKECTH. 3aKOH BCEMHUPHOTO
tsaroreHua. Cuna ynpyroctu. 3akoH ['yka. Bec tema. HeBecomocTh. CBs3b MeExIy
CUJION TshkecTM U Maccou tena. Jlunamomerp. PaBHozeicTByromas cuia. Cuia
TpeHus. TpeHne cKoJibxkeHus. TpeHue nokos. TpeHue B MPUPOAE U TEXHUKE.

Nmmynbc.  3aKOH ~ COXpaHEHHMs  HUMIIyJbca. PeakTMBHOE  JIBH)KCHHE.
Mexanudeckass pabora. MomuocTs. OHeprus. l[loTeHnuanbHas W KHUHETHYECKas
sHeprus. [IpeBpailieHre ONHOTO BHJIAa MEXAHWYECKOW SHEPrUM B APYrod. 3aKOH
COXPAaHEHM IIOJIHOW MEXAHUYECKON JHEPIUHU.
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YcaoBus paBHOBECHUA TBCPAOro TCjId, HMCIOLICIO 3aKpPCINNICHHYIO OCb
JIBHKEHHUSI. MOMEHT CHJIBL.

MouexyJasipHas pu3nMKa U TEPMOJTUHAMMKA.

Crpoenne BeniectBa. ATOMBI M MOJIEKYJIbl. TemIOBOE IBMKEHUE aTOMOB U
MoOJIeKyJl. B3aumoneiicTBue (NPUTSIKEHUE M OTTAJIKMBAHHME) MOJIEKYyJ. TeruioBoe
paBHOBecue. Temmeparypa. CBsA3p TeMIlepaTypbl CO CKOPOCTBIO XaOTHYECKOTO
IBWKEHUs yacTull. BHyTpeHHsss sHeprus. PaGorta m Temonepenaya Kak CHOCOOBI
WU3MEHEHUSI BHYTPEHHEH 3HEpruu tesa. KoimuecTBo TEIoTsl. 3aKOH COXpPaHEHUsS U
IIPEBpAICHHUs] SHEPrUM B TEIUIOBBIX MHpoueccax. McmapeHue u KOHACHCAIMs.
[lornomenne sHEPrUM NPHU UCIIAPEHUH KUJIKOCTHU U BBIIECICHUE €€ NPU KOHJICHCAIIUU
nmapa. Kumenne. 3aBUCHMMOCTH TeMIEpaTypbl KUIEHHS OT JaBJEHUs. Bila)kHOCTb
BO3yXa.

PaGora raza npu pacmmpenuu. I[IpeoOpazoBaHusi SHEPrUud B TEIUIOBBIX
MalMHax (mapoBasi TypOMHA, JBUTAaTelb BHYTPEHHETO CrOpPaHUs, PEaKTUBHBIN
nsuratens). KITJ] TerioBoil MalliuHbI.

OCHOBBI 2JICKTPOAUHAMUKH.

DNeKTprUYecKoe MoJie Kak ocoOblii BUua Marepuu. HanpspkeHHOCTh
AJIEKTPUYECKOTO MOJIA. [[eMCTBHE INEKTPUUECKOTO OIS HA SJIEKTPUUECKUE 3aPSIbl.
Konpencatop. DHeprust 3JIeKTpUUECKOTO MOl KOHJIEHCATOpa.

DNEeKTpUUECKUN TOK. ICTOUHUKH 3JIEKTPUUECKOTO TOKA. DJIEKTpUUIECKas LEelb U
€e CcOoCTaBHbIe 4yacTu. HampaBieHue u JEHUCTBUS DJIEKTPUYECKOro Toka. Hocurenn
AJIEKTPUYECKUX 3apsaoB B Metauiax. Cuia Toka. DJNEKTPUYECKOE HaNpsKEHUE.
DJIEKTPUUECKOE  CONMPOTUBIICHWE  MPOBOJHHUKOB. EMWHMUIIBI  CONMPOTHUBIIEHUS.
3aBUCHUMOCTh CHJIbI TOKA OT HampsibkeHus. 3akoH Oma s yyacTKa Lenu. Y AeIbHOE
conmportuBieHue. Peocrtatel. IlocnenoBarenbHOE€  COCOUHEHHWE  MPOBOJIHUKOB.
[TapannensHOoe COEAMHEHHE TMPOBOJHUKOB. PaboTa »SIEKTpUYECKOrO TMOJs IO
MEPEMEIICHHUIO  JJIEKTPUYECKUX  3apsiAoB. MOIIHOCTh  JJIEKTPUYECKOTO  TOKAa.
HarpeBanne mnpOBOJAHMKOB 3JEKTpHUYECKUM TOKOM. 3akoH JIxoyns - JleHma.
DNeKTpUYECKUE HArpeBaTelIbHbIE U OCBETUTEIbHBIC MPUOOPHI. KOopoTKoe 3ambIKaHUE.
TOK B pa3IMuHBIX Cpelax.
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Pe3eps (7 yacoB)

11 kaace
VYuebnas nporpamMma 11 kiacca paccuntana Ha 68 yacoB (2 yaca B HEJNEIIO).
JlaGopaTopHbix paboT — 4 yaca, KOHTPOJBHBIX paboT —5 vacoB. CojaepxaHue Kypca
COOTHOCHTCS ¢ paboueil mporpaMMoi IpeIMEeTHON JTMHUN yueOHUKOB «Kiaccuueckuii
kypce» 10-11 knacest (IHatanuna A.B., M.: IIpocsemenue 2017 r.)

No Paznen KomuuectBo | Kontponbhas | JlabopaTopHbie
4acoB pabora padboThI
1. | OCHOBBI 3JEKTPOJIUHAMHUKHI 9 1 2
2. | (mpomomxeHnue)
3.
Konebanust 1 BOJIHBI 16
4. | OnTuka 13 1 2
OCHOBBI CHeIuaIbHOM 3
TEOPUU OTHOCUTEIILHOCTH
5. | KBanroBas ¢usuka 17 1 1
Crpoenue Beenennoit 5
[ToBTOpEHME S)

Hroro 68 yacos

OCHOBBI YJIEKTPOAMHAMUKH (TIPOJ0JIKEHHE).
MarnuTHOe moJie

B3aumopeiictBue TokoB. MarautHoe nosie Toka. MarautHas uaaykuus. Cuna
Awmnepa. Cuna JlopeHua. fIBieHue 53JIEKTPOMAarHUTHOM WHIYKUWU. MarHWTHBINA
MOTOK. 3aKOH »3JeKTpoMarHUTHOW wuHAYKIUU. [IpaBuno Jlenma. CaMOMHIYKIUS.
NuaykTuBHOCTh.  B3aMMOCBSI3b  JJIEKTPUYECKOTO M MArHUTHOrO  ITOJIEM.
DJIEKTPOMArHUTHOE TOJIE.

KoJsie0auua u BOJIHBI

CBoOonnbie KojeOanusi B KosiebaTeabHOM KOHTYype. llepnon cBOOOTHBIX
ANEKTpUUECKuX KoyieOanuid. IlepemeHHBIN snekTpudeckuid TOK. [ eHepupoBaHue
ANEeKTpUUecko 3Hepruu. Tpanchopmarop. Ilepemaya dIEKTpUUECKOW IHEPTHUU.
DJIEKTPOMArHUTHBIE BOJHBI. (CBOWCTBA AJIEKTPOMArHUTHBIX BOJH. [IpuHOMIBI
panuocBs3u. TeneBuieHue.
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OnrTuka
['ecomeTpuueckas ontuka. [IpsMoiMHEHOE paclpocTpaHeHHE CBeTa B
OJHOPOJIHOM cpefie. 3aKOHbI OTPpaXKEHUsI U TIpeJoMJieHHs cBeTa. [lomHoe oTpaxkeHue
ceera. dopmyia TOHKOM JMH3BL. ONITHYECKUE TPUOOPHI.

CkopocTh cBeTa M MeETOABl €e u3MepeHusi. BoyiHOBbIE CBOICTBa CBeTa:
aucnepcusi,  uUHTepdepeHIuss  cBera, Audpakuusa  cBera.  KOrepeHTHOCTb.
[TonepeuHocTs cBeTOBBIX BOJH. [lonsipuzanus cera.

OcHoBbBI CenuaJbHOU TCOPHUHA OTHOCUTECJIbHOCTH

[loctynatel  TEOpUM  OTHOCUTENIBHOCTU.  [IpMHIMII  OTHOCUTEIIBHOCTH
OitnmireitHa. [ToctosHCTBO ckopocTu cBeTa. [IpocTpaHCTBO M BpeMs B CEIUATIbHON
TEOPUU OTHOCUTEIBHOCTH. PensiTuBucTCKas AuHaMuka. CBs3b Macchl C SHEPTUEH.

KBanToBasi pusnka. ®u3uka aToMa 1 AaTOMHOI0 siApa

['mnore3a Ilnanka o kBaHTax. dorodpdekr. YpaBHeHue ODUHIITEHHA IS
dbororddexra. Dotonsl. ['mmoreza ne bpoias o BOJHOBBIX CBOMCTBAX YacCTHII.
KopnyckymnsipHO-BOTHOBOM JyaJu3M. CooTHonleHue HEOIPEICIIECHHOCTU
[eitzen6epra. Ctpoenne aroma. Omnbithl Pezepdopna. Ksantossie moctynatel bopa.
Hcnyckanue u moriomneHue cBera aroMom. Jlazepel.

Mopenu cTpoeHUss aTOMHOIO sApa: IMPOTOHHO-HEUTPOHHAS MOJEIb CTPOCHUS
aTOMHOTO siipa. SnepHble cuiibl. [{edekT Maccel U SHEPrusi CBA3M HYKJIOHOB B siZpe.
SAnepHas sHepreTuka. BiausHuE MOHM3MPYIOLIEH paavalvyd Ha >KUBBIE OpPraHU3MBI.
J103a u3IydeHus, 3aKOH PaJHOAKTUBHOIO paclaiad U €ro CTaTUCTUYECKUM XapakTep.
DJIeMEHTapHblE  YaCTHUIBl: YAaCTHUUBl W  aHTUYacTUlbl. (DyHIaMEHTAJIbHBIE
B3aNMOJICHCTBUS

Crpoenue Beesiennoiu

Crtpoenue conmHeuHol cuctembl. Cuctema «3emist — JIynay. OGmue cBeeHus o
Connie (BUI B TEJNECKOMN, BpallleHUE, pa3Mepbl, Macca, CBETUMOCTb, TeMIeparypa
COJIHLIAa U COCTOSTHUE BEILIECTBA B HEM, XUMUYECKUN cocTaB). VICTOUHMKU SHEPTUH U
BHyTpeHHee cTpoeHne Comnua. ®Pusmueckas npupona 3Be3n. Hama [Nanmaktuka
(cocraB, cTpoeHMe, IBHKEHHE 3B€3]1 B ['anakTuke u ee Bpauienue). [Iporcxoxnenue u
ABOJIIOLMS TAIAKTUK U 3BE3I.

Tembl 1200paTOPHBIX M MPaKTHYecKUX padoT B 10 kiaacce
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JlaGopaTtopnas  pabdora Nel  «M3mepenwe kodd¢uimeHTa  TpeHHS
CKOJIBKCHHSI

JlabopaTtopnasi padora Ne2 «/3ydueHue 3aKkoHa COXpPAHEHHS MEXAHUYECKOU
SHEPrUn»

JlabopaTtopnasi paGora Ne3d «OkcnepuMeHTalbHas MpoOBepka 3akoHa ['eil-
JIroccaka»

Jlabopatopnast padotra Ned «M3mepenune 3/1C u BHYTpEHHErO COPOTUBIICHUS
HMCTOYHHKA TOKa»

Tembl 1a00paTOPHBIX U NPaKTHYeCcKHX padoT B 11 kiacce

JlaGopaTtopHasi padora Nel «/3yueHne 3JI€KTpPOMArHUTHOW UHAYKIIAW))

JlaGopaTopHuas padora Ne2. «M3yuyeHue SIBJICHHUSI JJIEKTPOMATHUTHOM
HHIYKIIAW.

JlabopaTtopnass paGora Ne3 «VI3Mepenue nmokasaress MpeoMIICHUS CTEKIIa

JlaGopaTopnasi padora Ned «M3mepeHune JIMHBI CBETOBOM BOJHBI

JlaGopaTopHnasi padora Ne5 «M3yueHne TpeKoB 3apsiKEHHBIX YaCTUID)
Tabimua TeMaTH4YeCKOro IJIAHUPOBAHMSA pacnpeae/JeHUs

YacoB aBTOPCKOM U padoyeil mMporpaMmbl

NoNo Paznenbl, Tembl KonuuectBO yacon
/1 ABTOpCKas Pabouas
nporpaMmma nporpamma
10 11

KJI1accC KJI1accC

1. Brenenue. ®u3uka U €CTECTBEHHO-HAYYHbIH | 1 1
METO/]1 TO3HAHUS PUPO/IBI.

MexaHuKa.
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3. MonekynsapHas Gpu3rKa U TEPMOAUHAMHUKA. 17 17
OCHOBBI 2JIEKTPOTMHAMUKHU.

4, 25 16+7 9
KosnebGaHust ¥ BOJIHBL. (pe3epB)

S. Onruka. 16 16

6. OCHOBBI CIIELIUATIBHON TEOPUU 13 13
OTHOCUTEJIBHOCTH.

7. 3 3
KBanTtoBas ¢usuka.
Crpoenue u 3Bosronns BeceneHHo.

8. 17 17
P .

0. €3epB c 5

10. 12 5
HUTOI'O 136 68 68

Pabouast mporpamMma MOJHOCTBIO COOTBETCTBYET aBTOPCKOW MpPOrpaMMe C y4eToM

PE3EpPBHBIX YACOB.

TEMATHUYECKOE IINTAHUPOBAHME 110 YACAM

10 xkaacc (68 yacoB —2 yaca B HeJ1eJ10)

BBenenne (1 gac)

Ne Tema ypoka OcHoBHbBIE BUBI IeITeJbHOCTH Yuyamuuxcsi | OCHOBHBbIE
HanpasJie
HUSA
BOCIUTATE
JIbHOH
AesiTeJIbHO
CTH
1. | Yto uzyuaet ¢pusuka. | 3HaTth  CcMbICH  HOHATHM:  (dusnyeckoe | 3,6
duznyecKue SABJICHUE, TUIIOTE3a,  3aKOH, Teopus,
SIBIICHUS. B3aUMOJICMCTBUE; BKJIAJ] POCCUUCKUX W

HaGmronenus u

3apyOeKHBIX YUEHBIX B pa3BUTHE (DUZHUKH.
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OITBITHI. YMerb OT/IHYaTh TUNOTE3Bl OT HAYYHBIX
TEOpUH; yMETh MPUBOJUTH  IPUMEPHI,
MIOKA3bIBAIOIIME, 4YTO  HAOJNIONEHHSI U
AKCIIEPUMEHT  SIBJIAIOTCSI  OCHOBOM ISt
BBIJIBUKCHUS TUTIOTE3 U TEOPHU.
Mexanuka (27 yaca) 1,3,5,6,7
Kunemamuka (9 uacoes)
MexaHnyecKkoe

JIBUOKCHHC. Cucrema
OTCUCTA.

PaBHOMepHOE
JIBUKEHHE TETI.

PaBHOMEPHOTO
NIBIDKEHUs. Penienue
3aja4.

CxopocTtb. YpaBHEHUE

['papuxu
MPSMOJIMHEUHOTO
PaBHOMEPHOTO
nBIDKEeHUs. Pemienue
3a1ad4.

CkopocTtb npu
HEPaBHOMEPHOM
JBIKCHUU.
MrHoBeHHas
cKopocTh. Clio)KeHne
CKOPOCTEM.

[IpssmonuueiHOE
PaBHOYCKOPEHHOE
JBUKEHHUE.

PaBHomMepHOE
JIBUYKEHUE TOUKH T10
OKPY>KHOCTH.

Kunemaruka
a0COIIFOTHO TBEPIOTO
Tea

Pemenue 3agau o

3HaTh pa3IMYHBIC BHJBI MEXaHUYECKOTO
JMBYKCHHSI, (PU3NYCCKUH CMBICT TIOHATHS
CKOpOCTH;

3aKOHBI PaBHOMEPHOTO

NPSIMOJIMHEWHOTO  JABWXKEHUS;  CKOPOCTH;
CpPEIHEN CKOPOCTH, MTHOBEHHOU CKOPOCTH,
YpaBHEHUS CKOpPOCTH  OT
BPEMEHHU IIPSIMOJINHEWHOM

PaBHONIEPEMEHHOM  JIBUKCHHH,

3aBUCUMOCTH

npu
OCHOBHBIE
XapaKTEPUCTUKNA PABHOMEPHOIO JIBHXKEHHUSI
TeJa Mo OKPY>KHOCTU

YMmerh CTPOHUTDH )51 UUTaTb

rpaduku
PaBHOMEPHOTO MPSIMOJIMHEWHOTO JIBH)KCHHS,
UCIIONIb30BaTh 3aKOH CIIOKEHHUS CKOPOCTEH
Ipy penieHUH 3aj7ad, pemarh 3agaddl Ha
OTpe/ieNieHue  CKOPOCTH

TCJla )41 €ro

KOOPJIMHATHI B JIIOOOH MOMEHT BPEMEHHU 10

3aJIaHHBIM HaYaJIbHBIM YCIIOBUSM,
ONpPENEIIATh KHHEMAaTUYECKUE
XapaKTEePUCTUKHU npu PaBHOMEpPHOM

JABHKCHHUHU TCJIa IO OKPYKHOCTH, IPUMCHATD
MMOJYYCHHEBIC 3HAHUS ITPHU PCILICHUHN 3aaa4
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Teme «KnHEMaTHUKa).

10. | KontponwsHas paboTa
Nel «KunemaTtuka.

Hunamuxa (8 uacos)

11. | AHanu3 KOHTPOJBHO! | 3HATH/IOHUMATH CMBICTI NOHATHN
pabotsr Nel. «MHEpUHUaNbHAs ¥ HEHHEpIHaIbHAs CHCTEMa
OcHoBHOE OTCUETay, «B3aUMOJICHCTBUEY,
YTBEPIKICHHE «HHEPTHOCTHY, KHHEPLIUND, «cumay,
Mexanuku. Cuia. «YCKOPEHHE», CMBICI 3aKoHOB HBIOTOHA,
Macca. Equnnna «TPaBUTAIMOHHBIE  CHIBD»,  «BCEMHPHOE
MAacCCBhI. TATOTEHHE», «CHIIA TSHKECTH», «YIPYTOCTHY,

«aedhopmanus», «TPECHUE»; CMBICI BEIUYHH
(GKECTKOCTB», «KOA(DPUIIMEHT TPEeHHUs»; 3aKOH
['yka.

_ YMeTh WLIIOCTPUPOBATH TOYKU IIPHIIOKCHHS

12. | Ilepebiii 3aK0H cuil, ux HanpapJIeHHE, HAaXOJUTh
HetoToHa. PaBHOJEHCTBYIOIIYI0 ~ HECKOJBKHX  CHII,

13. | Bropoii 3akou pelIaTh 33712491 Ha BBIYHCIICHHUE CHUIL
Hetorona. Tperuid M3mepars maccy Tena. M3MepsaTh  CUIIbI
3aK0H HproToHa. B3aUMOJICUCTBUS TeJl. BBIUMCIATH 3HAYEHUS

14. [Mpuriymn CHUTI [0 W3BECTHBIM 3HAYEHUSAM Macc
OTHOCHTCJIBHOCTH B3aUMOJICUCTBYIOIINX T W HUX YCKOPCHHUH.
lamest. BBIUKCIATh 3HAYEHHWS  YCKOPEHHH Te I10

15. | Cuna spxecTH u W3BCCTHBIM 3HAYCHHUSM JCHCTBYIONIUX CHJI U
cujia BCEMUPHOTO Macc Ten. Bpluuciars 3HaueHUsT yCKOPECHUU
TATOTCHHUAL. TEJ TI0 U3BECTHBIM 3HAYCHUSAM JICHCTBYOIIHNX

16. | Bec. HeBecoMOCTE. | cpm w macc Ten. IIpHMEHSTH — 3aKOH

17. | Hedopmanuu v CUITBI

yOPYTrOCTH. 3aKOH

I'yka.

BCEMHUPHOI'0 TATOTEHUS NPU pacyerax Cuil U
YCKOPEHUN B3aUMOJEHUCTBYIOIIUX TE.
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18.

Cutel TpeHus.
JlabopaTopHas
pabota Nel
«3mepenne
kod(pdunmreHTa
TPEHHUS
CKOJIbXKEHUS.
Nuctpykrax no Th

N3mepsATh critbl B3aUMOJEHCTBUSA TEI.
BrIunciATh 3Ha4YEHUS CUIT U YCKOPEHUM.

Cmamuka 2 (uaca)

19. | PaBHOBecue 3HaTh/MOHMMATH CMBICTT MOHSATHI
MAaTEpUAIBHOW TOYKH | pABHOBECHE, YCTOMYUBOE paBHOBECHUE,
Y TBEPJAOIO TeNa. HEYCTOWYMBOE paBHOBECHE, IUIEYO CHIIBI,
Bunbl paBHOBeCHS. MOMEHT cuibl. llepeuucnsate  ycnoBus
VYciioBusl paBHOBECHS | PABHOBECUSL ~ MATEpPUAJIBHOW  TOYKH U

20. | PaBHOBecHe TBepaoro Tena. CocCTaBisITh  ypaBHEHUS,
AKUJKOCTH U rasa. ONMCBHIBAIOIIME  YCIOBUS  paBHOBECUS B
3akoH Apxumena. KOHKPETHBIX CUTYalUsIX.

[InaBanue Ten YMeTh Omnpenenars AaBICHUE TBEPIBIX TET,
KUIKOCTEH ¢ ra3zoB, (OPMYIUPOBATH U
NnpuMeHATh 3akoHbl [lackans m Apxumena.
[IpumeHsaTh 3aKOH Apxumena s peHIeHUs
3a/1a4, PaCCYUTHIBATH MJIOTHOCTH TEJA MO €ro
MOBEJECHUIO B KUIKOCTH.
3akonwvl coxpanenusn ¢ mexanuke (8 uacos)

21. | Ummynbe. 3akoH 3HATH/MOHMMATH CMBICII IOHATHNA «AMITYJIBC
COXpaHECHUS TeJa», KAMITYJIbC CUJIbDY; 3aKOHA COXPAHEHHUS
HMMITYJIbCA. MMITYJIbCA, «paboray, «MexaHuyecKas

22. | Pemienue 3a1a4 Ha SHEPIUs», CMBICH TOHSITUS SHEPTUU, BUJbI

3aKOH COXpaHCHUS
UMITYJIbCA.

HHEPrUil U 3aKOHA COXPAHEHUS DHEPTUU
YMeTb BBIUUCIATH W3MEHEHHE HUMITYJIbCa
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23.

Mexannueckas
paboTa 1 MOIIHOCTh

TeJa MPU yAape O IMOBEPXHOCTb, BBIYUCIATH
paboTy, MOTEHUUAIbHYI0 M KHHETUYECKYIO

CHJIBI. HHEPTUI0 Tella, ONHCHhIBATH M OOBSICHATH

24. | Kunetnueckas MPOIIECCHl  WM3MEHEHHMS KUHETHUYECKOM U
SHEPrus MOTEHUHUAJIBHOW  JHEpPruM  Tella  IpHU

25. | PabGoTa cumbl COBEPILIEHUHN paboTHl, IPUMEHSTh
TSDKECTH U MOJYYEHHbIC 3HAHUS W  YMEHUA T[pU
YIIPYTOCTH. pEIICHUY 3a7a4.

26. HOTGHHHaHBHaH HpI/IMeH}ITb 3dKOH COXpaHCHHA UMITYJIbCa AJIA
SHEprus. 3aKoH BBIYMCJIEHUS W3MEHEHUW CKOpPOCTEW Tel MpHU
COXPaHEHHMs SHEPIMU | MX B3aUMOJEHCTBUAX. Bprumcnare pabory
B MEXaHUKE. CUJI U HU3MECHEHHE KHUHETUYECKOM DSHEPrUu

27. J'Ia60paTopHa;1 pa60Ta Tena. BerauciasaTs NOTCHUHAJIbHYIO DHEPIHIO
Ne2. «M3yuenue T€JI B TpaBUTAUMOHHOM Tone. Haxoauts
3aKOHA COXpaHECHUS MMOTCHIOUAJIIBHYIO OHCPIHuIo yupyro
MEXaHU4YeCKOU I[CCI)OpMI/IPOBaHHOFO Tella II0 W3BECTHOH
SHEPTUN». nedopmalui 1 KecTKocTu Tena. [IpumeHsTs
Uncrpykrax no Th | 38KOH COXPAHCHHUsI MEXaHHUYCCKOW JHEPTrUu

28. | KontposnpHas paboTa | IPH pacyeTax pe3ynbTaToB B3aUMOJCUCTBUM
Ne2. «/InHamuKa. T€Jl TPAaBUTAUMOHHBIMU CHUJIAMH W CHJIAMH
3aKOHBI COXpaHeHus B| YIPYTOCTH.

MEXaHHUKE
Mouuexyasipaas puzuka u repmoanHamMuka(l7 yacon) 1,4,5,7
OcHo6bl MoleKynIApHO-KuHemu4eckou meopuu (8 uacos)

29. | Ananus 3HaTh/MOHMMATH CMBICTT MOHSATUM
KOHTPOJIbHOM «BEILIECTBOY, «aTomy», «MOJIEKYTIa»,
paboThI «iupdy3us»,  «MEKMOJCKYISIPHBIE  CHUIIBIY,
Ne2.OcHoBHBIE ocHoBHbIe Tonokennss MKT, crTpoenne wu
MOJIOKCHUS CBOMCTBA Ta30B, >XUJIKOCTEWM W TBEPJIbIX TEJI,
MOJIEKYJISIPHO- CMBICII TIOHATUHA «TEMIIepaTypa», «aOCOIIOTHAS
KUHETUYECKOU TEeMIlepaTypa», CBA3b MEXKIy aOCOTIOTHOMN
TEOPUH. TEMIIEpATYypON ra3a M CpPEJHEW KHUHETUYECKOU

30. | bpoyHoBckoe SHEpruerd  JBWKEHUS  MOJIEKYJ, OCHOBHOE
nemwkeHue. Cuiel | ypaBHeHne MKT, ocHoBHoe ypaBHeHue UI
B3aMMOJICHCTBUS | 3aBUCMMOCTh ~ MEXIY  MaKpOCKOIHUYECKUMU
MOJIEKYI. napametpamu (p, V, T), xapakTepu3yroummu
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31. |OcHoBHOE COCTOSIHHE Ta3a, CMBICI 3aKOHOB boims —
ypaBHeHue MKT Mapuorra, ['eii-Jlroccaka u Ilapna. Ymersn

32. [Temmeparypa. OOBSICHATh (UBUYECKHUE SBJICHHS Ha OCHOBE
DHEPrus TCIUIOBOTO | IPEACTaBICHUI O CTPOCHUU BEILECTBA, pPEIIaTh
JBYDKCHUS MOJICKYJI. | 3a7Ja4d  HA OIPENEICHUE YHCIa MOJEKYJI,

KOJIMYECTBa BEIIECTBA, MACChl BEIIECTBA U
Macchl OJJHOM MOJIEKYJbl, OOBACHITh CBOMCTBA

33. | Ypasuenue ra3oB, *XUIKOCTEW, TBEPABIX TEJI HA OCHOBE HX
COCTOSIHHS MOJIEKYJISIDHOTO  CTPOCHMS, MPUMEHSITh
WIeanbHOro raza | OJYYCHHBIC 3HAHWS JUIA PEIICHUsS 3a1ad,

34. | TasoBuie 3axonnr | YKa3bIBaTh  IPUYMHHO-CICICTBEHHBIE  CBS3H

35. | JlaGoparopuas MEXIy (PU3MUECKUMU BETUYNHAMHM, BBIYUCIIATH
pabota Ne3 CPEIHIOI KHUHETHUYECKYIO SHEPrUi0 MOJIEKYII
«IKcrepumenTans | PH W3BECTHOM TeMIIEpaType.

Hasi IpoBEpKa
3akoHa [ 'eit-
JIroccakay.
NHcTpyKTax no
Th

36. | KonTponpHas
pabota Ne3
«OCHOBBI
MOJIEKYJISIPHO-

KHHETUYECKOM
TEOPUNY
OcHoBBI TepMOAUHAMUKH (9 YacoB)

37. | Ananms 3HATHL/MOHUMATDL CMBICH MOHITHN «KUIICHHECY,
KOHTPOJIBHOM «HCTIapEHUe», «mapooOpa3oBaHUe,
paboThI «HACBIIICHHBIH nap, «OTHOCUTEJIbHAS
Ne3 HachpllieHHBIN | BIQ)KHOCTHY, «TapLualibHOE JIABJICHUE,
ap. JlaBjieHue | yCTPOWCTBO Y IPUHIMII I€UCTBUS TUTPOMETPA U
HACBIIIIEHHOTO MICUXPOMETpPA
napa. YMmerb ONHUCHIBATH MW OOBSICHATH MPOIIECCHI
BrnaxuocTts WCIIAPEHUS], KUTIEHUS U KOHJICHCAIluU, U3MEPATH
BO3/yXa. OTHOCHUTEJIbHYIO BIIA)KHOCTh BO3/yXa

38. | Buytpennss 3HaTH/IOHMMATH CMBICIT MTOHATUI
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SHEPrusl. «BHYTPECHHSIA SHEPTUY, «KOJIMYECTBO
TEIUIOThI», «yJenbHast TEIUIOEMKOCTbY,
39. | Pabora B dbopmMysly  JIi  BBIYMCIEHUS  BHYTpPEHHEH
TEPMOJMHAMHMKE. | DHEPTUH, TpapUUecKuil Ccrnocod BBIYMCICHUS
40. | KonnuecTBo paboThl  Ta3a, CMBICT MEPBOrO  3aKOHA
TETUIOTHI. TEPMOJUHAMUKHY,  (DOPMYIHUPOBKY  IEPBOTO
YpaBHenue 3aKOHAa TEPMOJIMHAMUKH sl HW30IPOIECCOB,
TETJIOBOTO CMBICI BTOPOTO 3aKOHa TEPMOJUHAMUKU,
OajaHca. YCTPOMCTBO M NPUHLMI JACHUCTBUSA TEIIOBOTO
41. | Pemenue 3amay Ha | ABUTaTENs, popmyiy aiis Beraucienus: KIT/I.
ypaBHEHUE ¥Ymers pemare 3aJa4yd  C  BBIYUCICHUEM
TEIIOBOTO KOJIMYECTBA TEIUIOThI, PabOThl U WU3MEHEHHS
OajlaHca BHYTPEHHEW SHEprum rasza, BbMUCIATH KIIJ
42. | TlepBblii 3aK0H TEIUIOBBIX JIBUTATENEN.
TEPMOJNHAMHUKHU.
Bropoii 3axoH
TEPMOJUHAMUKHU
43. | Ilpunnun
nevictBus u KIT/]
TETLJIOBBIX
JIBUTATEIICH.
44. | Pemenue 3a1a4 1mo
TeMe «OCHOBBI
TEPMOJUHAMUKI
45. KoHTposabHas
pabota No 4
«OCHOBBI
TEPMOJUHAMUKI
OcHoBbI 1ekTpoanHaMuKHu (16+ 7 pe3epB= 23 yaca) 1,34,
Onexkmpocmamuka (9 wacos) 5,6,7
46. |Ananus 3HaTb/MOHMMATDH CMBICITT buznuecKux
KOHTPOJIBHOMN BEJINYMH: «OQIIEKTPUUECKUN 3apsy,
paboTer Ne4. «QJIEMEHTAPHBIN 3JIEKTPUUECKUH 3aPs»; CMBICIT
3apsia. 3akoH 3aKOHA COXPAHECHUS 3apsiaa, PU3NIECKUN CMBICIT
COXpaHEHHUs 3apAna. | 3aKkoHa KyJoHa U rpaHuliibl €ro NpUMEHUMOCTH,
3akon KyinoHa. CMBICIT TIOHSTHUU «MaTepusy», «BEILIECTBOY,
47. | DneKkTpuyeckoe «MOJIe», HANPSKEHHOCTH CHIIOBBIX  JIMHUH
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noJie. AIEKTPUYECKOTO TIOJIA, AHEPreTUYECKOU
HanpsixkeHHOCTh XapaKTePUCTUKUA DIJIEKTPOCTATUYECKOrO OIS,

48. | Ilone ToueuyHOTO CMBICJT BEJIUYMHBI «IJIEKTPUUYECKA E€MKOCTHY,
3apsiia, cQepsol. (bU3NYECKUX BEIUYUH «IOTEHIIHA», «paboTa
[Tpunumn AJIEKTPUYECKOTO TMOJIs
CYyHEPHO3HULIHUH. YMeTb OOBSCHATH MPOIECC IICKTPU3ANUN TET,

49. | IloTeHIMagbHas BBIYHUCIIATH CUITY KYJIOHOBCKOT'O
SHEprus B3aUMOJICUCTBUSI, NPUMEHATh MPU PEHICHUU
3apsHKEHHOrO TENla | 33a4  3aKOH  COXPAaHEHHMS  DJIEKTPUYECKOIO
B DII 3apsaa, 3akoH KyiioHa, onpeaensiTh BEJIUUYUHY U

50. | [ToreHman. HampaBJICHUE HAMPSHKEHHOCTH JJIEKTPUYECKOTO
PasHocTb MOJII TOYEYHOTO 3apsifia, MPUMEHSITh MPUHIIMUI
[MOTEHLUAJIOB. CYIIEPIIO3ULIMA ~ JJIEKTPUYECKUX  MOJIEM  JJIst

51. | CBa3p MEXTY pacyeTa HANpPsSXKCHHOCTH, BBIYUCIIATH pa60Ty
HAMPsHKEHHOCTHIO o1 M IOTCHHHUAJI IIOJA TOYCYHOIO 3apsaa,
U Pa3HOCTBIO BBIYHCIIATh EMKOCTD IINIOCKOT'O KOHACHCATOPA,
OTCHITNAJIOB. MIPUMEHATH MOJYUYCHHBIC 3HAHUSI U YMEHUS TIPU
DKBUMOTEHIHAIBH | PEIIEHUN SKCIEPUMEHTANIBHBIX, Tpa(UYecKuX,
bIC TIOBEPXHOCTHU Ka4YCCTBCHHLBIX M PACUCTHBIX 3a/1a4.

52. | Pemrenue 3agad no
TeMe
«IloTeHuuanrHas
sHeprus. PasHocts
MTOTEHIINATIOBY

53. | DIEKTPOEMKOCTb.

Konpgencarop.

54. | DHeprus
3apsSYKEHHOTO
KOHJIEHCaTOopa

3aKoHbl HOCMOAHHO20 MOKa (8 uacos)

55. DnexkTpudecKui 3HATH/MOHUMATDH CMBICJI MTOHSITUI
TOK. (QJICKTPUYECKUI TOK», «HACTOYHHK TOKa,
Cuna Toka YCJIOBUS CYILIECTBOBAHHUSI AIEKTPUUECKOTO TOKA;

56. | 3akon Oma 114 CMBICIT BEJIMUHUH «CHJIa TOKa», «HAIPSIKCHHUE.

ydacTka IeMu.

ConpoTtusiieHne

cMbIcl 3akoHa OMa Jisi ydacTka IenH, YMETb

ONnpcCaACIATh COIIPOTHUBJICHUC IMPOBOJHUKOB,
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S57. DneKTpudecKue bopmyny 3aBUCHUMOCTH CONPOTUBJICHUS
[CTIH. MPOBOJAHUKA OT €r0 T€OMETPUUYECKUX Pa3MEpPOB
[locnenoBaTenpbHOE | M POJA BEHIECTBA, U3 KOTOPOrO OH U3TOTOBJICH,
Y TTapajuiesibHOE 3aKOHOMEPHOCTH B LETISIX C MOCIEA0BATEIbHBIM
COCIMHEHUE U NapaJuIeIbHBIM COEIMHEHUEM IPOBOJIHHKOB,
MPOBOJHUKOB. CMBIC]I TIOHSATUHA «MOIIHOCTH TOKa», «paboTa

58. |Pemenue 3a7a4 Ha | TOKa», GOPMYIUPOBKY 3akoHa OMa 1T TIOJTHOM
3aKkoH OMa u LEMNH, TJIAHUPOBATh SKCIIEPUMEHT U BBITIOJIHATH
COCJIMHEHHE U3MEPEHUS U BHIUYUCIICHUS.

MPOBOJIHUKOB. Ymerp coOuMparh DIEKTPUYECKHE TENU C

59. | PabGota u MOCJIEA0BATEIbHBIM U napajuielIbHbIM

MOIITHOCTh COEIMHEHUEM IMPOBOAHUKOB, IPUMEHSITH HPH
[TIOCTOSIHHOT'O TOKA. | PEIICHUU 3aJlay 3aKOHBI MOCIE0BATEILHOIO U
60. | DJIC. MapajIeJIbHOIO COCOUHEHHUS IIPOBOJHUKOB,
3axon Oma st peliars 3aJa4yd ¢ NpuUMEHeHueM 3akoHa Oma
[MOJIHOU LICIIH. JI1 ydaCcTKa LHOeIH H HOJTHOM eI, YMCTb
61. UlabopaTopHas OIIpeacIsITh paboty u MOIIIHOCTb
pa6ota Ned. ANEKTPUYECKOr0 TOKAa MpPH MapajuieIbHOM H
«3mepenne DJIC | TOCIEIOBATEIHLHOM COEAMHEHUH
1 BHYTPEHHETO MPOBOJHUKOB, M3MepsATh DJIC u BHYTpeHHEe
COIPOTHUBIICHUS CONPOTHUBJICHUE UCTOYHUKA TOKa, 3HATh
HCTOYHHUKA TOKAY. dbopmynupoBKy 3akoHa OMa Jij1st TOJTHOM 1LIETIH.
Nuctpykrax no Th
62. | KonTponpHas
pabota Ne 5.
«3aKOHBI
MTOCTOSTHHOTO
TOKa.
Inexmpuyeckuii mok ¢ pa3iudunvix cpedax (6 uacos)

63. | Ananmm3 3HaThb  3HAUEHHWE  CBEPXIPOBOJHUKOB B
KOHTPOJILHOM COBPEMEHHBIX TEXHOJIOTHUSIX,
paboThl NoS. YMmerb OOBSICHATH MPUPOAY BIEKTPUUYECKOTO
DIIEKTpUYECKas TOKa B MeTajlaX, 3HaTh/ MOHMMAaTh OCHOBBI
MIPOBOAUMOCTD AJIIEKTPOHHON  TEOPHH, YMETh  OOBSICHSTH
Pa3IMYHbBIX NPUYNHY YBEIUYEHUS CONPOTHUBIICHUS
BEILIECTB. METAJIJIOB C POCTOM TEMIIEPATYPhl, OMUCHIBATH
[TpoBogMMOCTH U OOBSICHATH YCJOBHUSI M TIPOIECC TPOTEKAHMS
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MCTAJIJIOB.

64.

3aBHCHUMOCTD
CONIPOTHUBJICHUS
IIPOBOITHUKA OT
TEeMIIEPATYPHI.

65.

Tok B
MOJyITPOBOIHHUKA
X.

66.

DIIEKTPUYECKUM
TOK B BaKyyMe.
DIIEKTPOHHO-
ny4deBas TpyOka.

67.

DIIEKTPUYECKHAN
TOK B JKUJKOCTSIX.
3aKoH
AIEKTPOJIN3A.

68.

DJIEKTPUUECKUN
TOK B rasax.
Hecamocrostensn
bIM 1

CaMOCTOATENbHBIN

paspsibl.

ANEKTPUUYECKOTO pa3psjia B MOJYIPOBOJHUKAX,
BaKyyMe, JKHMJIKOCTH, ra3ax, 3akoHbl Dapajes,
MPOIIECC DJICKTPOJIM3a M €ro TEeXHUYECKOE
MIPUMEHCHHUE.

TEMATHUYECKOE IINTAHUPOBAHME 110 YACAM

11 kacc
68 yacoB (2 yaca B Hej1eJI10)

Tema

OcHoBHbBIE BHUAbI 1€ATCJIBHOCTH

o0y4aromuxcs

OcHoOBHBIE
HanpaBJie
HUS
BOCIIUTaTE
JbHOH
JesITeJIbHO

CTH
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OCHOBBI 3JIEKTPOAMHAMUKH (TIpoaokeHue) (9 yacoB)

1,3,4,5,7

BBOoAHBIN HHCTPYKTaX
10 TEXHUKE
oe3onacHocTH. BekTop
MarHUTHOW MHIYKLHH.
JIvHnM MarauTHOM

VHIYKIAH

B3aumoneiicTBre TOKOB.

JlaGoparopHas pabota
Nel. «Habmonenue
JEUCTBUSI MATHUTHOTO
TIOJISI Ha TOK».

Nuctpykrax no Th

Cuna Amnepa. Cuna

Jlopenua

Pemenue 3agau mo reme

«Mar"amuTHoeE moJjey.

JlaBaThb OIPEICIICHUS: OIHOPOJHOE
MarHuTHOE TI0JIe, BEKTOp MAarHUTHOMN
UHAYyKIUY; OnuceiBaTh OMNBIT  DpCTENa;
OPUMEHSATh  MpaBuUjao  OypaBuuKa IS

KOHTYPHBIX TOKOB. OnuceiBaTh IIOBCACHUC
paMKu € TOKOM B OAHOPOAHOM MArHMTHOM

IIoJc; OnpcaAC/ATb HaAIIPaBJICHUC JIMHUHA

MarHuTHOM HHAYKOWH, UCIIOJIB3Ys IMPaBUIIO

OypaBuuka (JIEBOM PYKH); HCCIIEI0BATh

I[GﬁCTBPIG MAaromuTHOI'O IIOJIA Ha IIPOBOJHHK

¢ TOKOM. Bpmumcnate cuny JlopeHia.

AHaﬂI/IBI/IpOBaTB BBaHMOHeﬁCTBHe ABYX

mapajjyiCJIbHbIX TOKOB. Breraucnarn

MarHUTHBIN ITIOTOK, HWHAYKTHUBHOCTb

KaTyllKHd, OHCPIUK0 MArHUTHOI'O  IIOJIA.

HpI/IMeHﬂTB IMOJIYYCHHBIC 3HaHUA K

pEIICHUIO 3a/1a4

SIBneHue
AIEKTPOMArHUTHOU
MHIYKIUW. MarHuTHbIN
MOTOK.

3aKkoH
AIEKTPOMArHUTHOU

HHIAYKIWH.

Hanpasienue
UHIYKIIUOHHOTO TOKa.

ITpaBuno Jlenua.

HaGnronate siBIeHHE OSIEKTPOMArHUTHOU

WHIYKIWH; IIPUMEHSTh 3aKOH

3JIEKTPOMarHUTHOM WHTYKIIUT TUTS
pelieHus 3anad. MccnenoBatbh 3aBUCHMOCTh
OJIC WHAYKUMU OT CKOPOCTH JBHXKEHUS
MIPOBOJHUKA, €r0 JIJIMHBI U MOJIYJISI BEKTOpa
MarHuTHOM WHAyKIuu. HabGmomate u
O0OBSICHATH BOBHUKHOBEHUE WHIYKIITHOHHOTO
TOKa IMPHY 3aMbIKAHUU W Pa3MbIKAaHUM IICTIH.

YMeTh HaxoaWTh IIYTH PCHICHHA 3aJa4d Ha
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7. | CaMOMHIYKLIHSL. ANEKTPOMAarHUTHYIO MHAYKIHIO.
NHayKTUBHOCTS.
8. | JlaboparopHast pabora
Ne2. «M3yuenue saBnenus
AIIEKTPOMArHuTHOM
UHIYyKIUNY. THCTpyKTax
o Th
9. | KonrponbHas pabota
Nel. «MaruuTHOE TIOJTE.
DJIEKTPOMArHUTHAA
WHIYKITUS.
Kone6anust u BosiabI (16 yacoB) 1,3,5,7
Mexanuuyeckue KoJiedaHus (5 4acoB)

10. | AHanKM3 KOHTPOJIBLHOM JlaBaThb onpeaeseHue MOHATHM:
paboTsl Nel. KoJICOaHMS, BOJIHBI, KoJieOaTeIbHas
MexaHnueckue KojieOaHusl. | CHCTeMa, TapMOHHYECKHE  KoJieOaHwms,
CBoOoaHBIE KOJICOAHUS. CBOOOJIHBIC KoJeOaHusI, aMILTUTY/a,

11. | MaremaTHUeCKHii U nmepuoj,  4acTtora, pe3oHaHc,  (aza
MPY>KUHHBIN MasTHUK. KOJICOaHMIA.

12. | BeIHY)KICHHBIE KOJICOaHMS. OnucbiBaTh MOJEJIH (IPYKUHHOTO U
Pe3onaHc. MaTeMaTUYECKOTO MasSTHUKOB).

13. | MexaHn4yecKHe BOJIHEIL. [Tepeuncnsath CIIOCOOBI MOJIyYECHUS
[IponosnbHbIe 1 CBOOOJHBIX W BBIHYXKJICHHBIX KOJICOAHUH,
IIOIIEPECYHBIC BOJIHHI. COCTaBJIATb  YPAaBHCHHUC  MCXAHHUYCCKHX

14. [TpeBpareHue sHEPrun KoaeOaHuii, 3aIMChIBATh €TO peuieHue.

Ipu KOJICOaHUSIX.
JJIeKTPOMATHUTHBIE KoJIe0aHus U BOJIHBI (11 yacoB) 1,2,4,6
15. | CrobGonHbIe U JlaBaTh ompeaesieHUe MOHATUS — aKTUBHOE,
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BBIHYKICHHBIC
QJICKTPOMArouTHBIC

KOJICOaHMS.

16.

KonebarenbHbIi KOHTYP.

[IpeBpalienre 3HEPrun
IIPU 3JEKTPOMArHUTHBIX

KOJICOaHUX.

17.

[TepemeHHbIM

AIEKTPUUYECKUH TOK.

18.

AKTHBHOE
COIPOTHUBJICHUE.
JlelicTByroniee 3HaUeHUE
CHJIBI TOKA U

HaIIPAKCHUA

19.

Konpgencarop B nenu

IICPCMCHHOI'O TOKaA.

20.

Karymka
WHIYKTUBHOCTHU B LEMH

IICPCMCHHOI'O TOKa

21,

[Tpon3BoacTBO, IIepeaaya

" UCIIOJIB30BaHUC

AIEKTPUYECKON IHEPTUU

22.

Pemenue 3agad mo reme
«INEKTPOMArHUTHBIE

KOJICOaHUS

23.

Pemenue 3agau mo reme
«INEKTPOMArHUTHBIE

KOJICOaHUs

CMKOCTHOC N HHAYKTUBHOC COIIPOTHBIICHUA,
Breraucnars I[CI\/'ICTBYIOHICC 3HAa4YCHHUA CHIJIBI
TOKa )41 HaIIPsKCHUA, CMKOCTHOC
COIIPOTUBJICHUC KOHJACHCATOpPAa,

HHAYKTUBHOC COIIPOTHUBJICHUC KATYIIKH.
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24. | DKcriepuMeHTaIbHOe
oOHapyXeHue
AJIEKTPOMATrHUTHBIX
BOJTH.
25. | [IpuHIUIIBI paIUOCBSI3H.
[ToHnsiTE O TENEBUACHNM.
Pa3Butne cpeacTs cBs3u
Onruka (13 yacon) 4,5,7
I'eomeTpuyeckasi onTuka (8 4acoB)
26. | CkopocTh CcBeTa. OOBACHATH MPSIMOTMHEIHOE
[Tpuniun [Moiirexca. pacmpocTpaHeHHUE CBETa C TOUKH 3PCHUS
3aK0H OTpaKCHUS CBETA. | BOJHOBOM TCOPUH; CTPOUTH U UCCIICIOBATH
27. | 3aKOH MPETOMIICHHUS CBOMCTBA N300paKeHUsI PEIMETA B
cgera. [lonHoe I0CKOM 3epkasie. OOBSCHATh 0COOCHHOCTH
OTpaXeHHUE MIPOXO’KJICHUSI CBETA Yepe3 TPAHUITY
28. | Pemenue 3amad Ha paszaena cpen. Mi3mepsaTs moka3areib
3aKOHBI OTPAKEHUS U IIPEIIOMJICHUS CTEKJIa; HAOIFO1aTh U
MIPEIIOMJICHUS CBETA. 0000111aTh B MPOIIECCE IKCIIEPUMEHTATHLHOM
29. | JJabopaTtopHas pabota nesitenbHOCTH. Habmonate aucnepcuto
Ne3 «Mzmepenue CBETa; NCCIIEA0BATh COCTaB OEJIOTO CBETA,
rokasarenst HaOII0JIaTh pa3JIoKeHUe 0eJIoro CBeTa B
IPEIOMIICHHS CTEKIIA. cniekTp. [IpuMeHSATh 3aKOHBI OTPAKEHUS U
Nucrpykrax no Th. IIPEJIOMJICHMSI CBETA IIPU PCLICHUH 3a1a4.
30. | JIunsel. [TocTpoenue CtpouTh X0/ JTyuel B COOMPAFOIICH JTNH3E;
I/I306pa)KCHI/I$I B JIUH3AaX. BBIYHUCJIATh OIITUYCCKYIO CUJTY JIMH3BI.
31. | ®opmyna ToHKOM MuH3kl. | ONPEACIATE BEINIMHBI, BXOIALIME B
VBeInueHue JTHH3EI dbopMyITy TOHKOH JIMH3BI; XapaKTePU30BaTh
32. | Pemenue 3anau Ha n300paxeHus B COOUparomiei JuH3e.

npuMeHeHue GopMyIIbl

PaccuntbiBaTh (hOKyCHOE pacCTOSHUE U
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TOHKOM JIMH3BI

OIITHUYCCKYIO CHUITY CUCTCMBI U3 JIBYX JIMH3,

33. | Pemrenue 3ama4d mo TemMe | HAXOAUTh rpadUuecKy TIIaBHbIN QOKyc
«I"'eomeTpuueckas ONTHUYECKOW CUCTEMBI U3 JIBYX JINH3
ONITUKA YMeHue pemars 3a1a4u

BoanoBasi onTuka (5 4acoB) 1,46

34. | lucnepcus cBeTa. Onpenenarb yCIOBHsSI KOT€PEHTHOCTH BOJIH.
Nurtepdepenius ceeta | OOBACHATH  YCIOBHST ~ MUHUMYMOB U

35. | dudpaxius ceta. MaKCHMYMOB pu UHTEpPEpEeHIINN
JudpakunonHas CBETOBBIX BOJIH. Hab6mronats
penieTka uHTEepPEepeHITUIO CBETa. Habmronats

36. | JJaboparopnas pabota IUQpPaKIMI0 CBeTa Ha MIENH W HUTH,
Ned «M3mepenne OIUHBL | ONPEAENATh  YCIOBHE  IPUMEHMMOCTH
CBETOBOM BOJIHBD. MPUOIMKEHUS TEOMETPUIECKON ONTUKHU
WuctpykTax mo Th. HaGnrogate wuHTEpdEpeHMiO cBeTa Ha

37. | Pemenue 3a1a4 o TeMe | MbUIBHOM — TJIEHKE M JU(PAKIHOHHYIO
«BoyIHOBasg ONTHKA» KapTUHY OT JBYX TOYEYHBIX HCTOYHHUKOB

38. | KonurponsHas pabora Ne2 | CBeTa IPU  PAaCCMOTPEHMHM HX  4epes

«OrnTukay

OTBEPCTHSI Pa3HbIX AHaMeTpoB. OmpenesaTh
C TIOMOIIBI0 JU(PPAKIIMOHHONW PEIIETKU
TPaHUIIBl CTIEKTPAIIBHONW YYBCTBUTEIBHOCTH
YEJIOBEUECKOTO Tjia3a; MPUMEHSATh YCIOBHS
T PAKIIMOHHBIX

MaKCUMYMOB n

MUHHMYMOB K pELIECHUIO 3a7a4.
3HaKOMUTHCS C TUPPAKIIMOHHONW pEHIETKON
KaKk ONTHYECKUM TPHOOPOM U C ee
NOMOIIBIO  M3MEPSTh JUJIMHY CBETOBOM
BOJHBI. [IpyMeEHATH MMOJIydYeHHBIE 3HAHUS K

PCUICHUIO 3aaa4
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OCHOBBI CIEHHAIBHON TEOPHH OTHOCUTEIBLHOCTH (3 yaca)

1,3,6

39. | AHanu3 KOHTPOJLHOMN JlaBaTh ompenejieHue MOHSITHII: COOBITHE,
pab6ortsl. [Toctynarsl MOCTYJIaT, COOCTBEHHOE BpeMs,
CHEIUATBLHOU TEOPHUH coOCTBeHHas JUIMHA Teia, macca IOKOS,
OTHOCUTEJIBLHOCTH SHEPTHUS TIOKOSI. dopmynupoBaTh

40 | [IpuHuun noctynatel CTO. 3anuceiBaTh BBIpaKEHUE
OTHOCHUTEIHLHOCTH JUTSL DHEPTUU TIOKOST W TIOJHOW JHEPTUuU
OUHIITEHHA. YACTHII.

41. | CBs3b MacChl U DHEPTUU
CBOOO/THOM YaCTHUILIBI.

DHeprus moKos.
KBanroBasi puszuka (17 yacoB) 46,7

42. | TenaoBoe U3ITyYCHHE. dopMynmHpoBaTh  KBAaHTOBYIO  THIIOTE3Y
Ilocrosunas I1naHKa. [1naHka, 3aKOHBI doTtorpdexra;
dotorPdexr.

paccUYMTHIBATH MaKCUMAaJTbHYIO
43. BHCHHE DUHINTEIH
3. | YpasHenue 3 CHHA | K {HETHYECKYIO DHEPIHIO DJICKTPOHOB IIPHU
st hoToaddexra.
DOTOHEL doTorpdexre. M3pIckuBaTh MyTH PEIICHUS
3anay o teme «Potorpdexr». [IpuBoaute

44, | Pemenue 3a1a4 Ha
NpUMeHeHue ypapHenus | AOKA3ATENbCTBA  HAMMYMA  y  CBETa
OiiHIITEITHA KOPIYCKYJISIPHO-BOJIHOBOTO nyalin3ma

45. | Ombrte! JleGencsa u cBoiicTB. OOCyXIaTh pe3yibTaT OIbITa
Bagsuiosa. Pezepdopna.

46. | Ctpoenue aroma. OIBITHI
Pezepdopna.

47. | KBaHTOBBIE ITOCTYJIATHI
bopa. Moaens atoma
BOJIopoaa 1o bopy.

48. | Tpynnoctu Teopun bopa.

KBaHTOBass MexaHHKa.
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['unoresa ne bpoiis.
KopnyckymnsspHo-
BOJIHOBOH JyaJIU3M.

49.

Judpakiuus 37€KTPOHOB.

Jlazepsl.

50.

Mertosl peructpanuu
AJIEMEHTAPHBIX YaCTHII.
PannoakTrBHEIE
MIpeBpaICHus.

51,

JlabopaTopHas pabota
No5 «Habmronenue
CIUTOIITHOTO H

JIMHEWYATOIO CIIEKTPOBY.

Nuctpykrax no Th.

52,

3aKOH paIMOaKTUBHOTO
pacmajaa u ero
CTaTUCTUYCCKUU
XapakTep.

53.

IIpOoTOHHO-HEUTPOHHAA
MOJIENIb CTPOCHHUSI
aToMHOTO snpa. Jledexr
Macc ¥ DHEPTHS CBSI3U
HYKJIOHOB B sIJIpe.

54,

Jlenenue u cuHTE3 SAEP.
SnepHas sHepreTuka.

55,

buonoruueckoe
JiericTBUE
PaaNOaKTUBHBIX
W3JIyYEHU N

56.

Pu3uKa IEeMEHTapHBIX
YaCTHII.

57,

Pemenue 3agau mo reme

38




«KBanToBas pusmkar

58. | KontponbHas padota Ne3
«KBanToBast pusukar.
Crtpoenne Beesiennoii (5) 1,2,6
59. | AHanu3 KOHTPOJIBHON Hcnonb3oBate VHTEpHET i  IOMCKa
pabotel. CoslHeUHas M300paKEHUI aCTPOHOMHUYECKUX CTPYKTYD;
cUCTEMA. 3aKOHBI MOSICHATh (PU3NYECKUN CMBICT ypaBHEHUS
JBUKECHUS TJIAHET Opunmana. Knaccuduuuposarbs nepuoisl
60. | Cuctema 3emis — JIyHa. |3Bomouuu  BcenenHoil.  Brictymate ¢
61. | Comuie. JOKJIaJJaMH M Tpe3eHTauusIMu. BeicTynaTs ¢
62. | Knaccuduxanus 38e31. JOKJIalaMH U IPE3CHTAMAMHI
3Be3IbI U HCTOYHUKHU UX O1eHuBaTh BO3pacCT 3BC3J IO HMX MACCC,
SHEPTHH. CBSI3BIBATh CHHTE3 TSDKEIBIX 3JEMEHTOB B
063. | MieyHnbIi MyTh. 3B€3JaX C HUX pPacCHOJIOKCHHUEM B Ta0JIHIIE
MengeneeBa. BoicTynaTs ¢ qoKkiagamMu
IToBTOpenue (5 yacos) 1,2,3,4,5,6,
7
64. | Kunematuka, nuHamuka | Pemate 3amaum Ha pacdeT (U3HUECKUX
BEJIMYUWH, aHATU3 TIPOIECCOB U (UBHUECKUX
SIBJICHUM.
65. | CraTuka, 3aKOHBI
COXpPaHEHUS B MEXaHUKE
66. | TepmoauHamuka
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67. | DnekrponnHaMuKa

68. | KBanToBas ¢pusuka

COI'JTACOBAHO

ITporokou Nel 3acenanuss MO
YUUTENEH MaTEMaTUKH,
uHopMaTUKU U PU3UKH
MBOY COIII Ne 1

oT «__» asrycra 2022 r.

/
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COI''TACOBAHO
3aMECTUTENb

nupekTopa o Y BP
MBOVY COII Ne 1

« __ »asrycra 2022 r.

/
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