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PabOouas nporpamma

o ®usuke (mo I’ eH,z[eHLuTéI‘/’IHy J1.9.)

10-11 xmaccer

CpOK peann3ainyu porpaMmmel — 2 T0ja

r.AcTtpaxans



Ilepeuenv nopmamugHbvixX 0OKYMEHMO8,
UCNOMb3YEeMbIX NPU COCMABIeHUU PADOYell NPOZPAMMbL:

X ®enepanbHblii 3aKkoH oT 29 nekadpst 2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit @enepanumny,

X [Tpuka3z Munuctepcta oopazoBanus PD ot 05.03. 2004 . N 1089 «O6 yTBepx)aeHuu dheaeparbHOr0 KOMIIOHEHTA TOCYAapCTBEHHBIX

O6pa30BaTeJ'ILHBIX CTaHAApTOB HAYAJILHOT'O O6H.[CFO, OCHOBHOTI'O 06H_ICFO " CPCAHETO (HOJ'IHOFO) O6H_ICFO O6p8.30BaHI/I5{», C UBMCHCHUAMU U
JOIIOJTHCHHUSIMU

* OI'OC COO (mpukaz MunuctepcTa oopazoBanus U Hayku PD ot 17.05.2012 1. Ne 413..

* [Ipuka3z Muno6puayku Poccuu Ne 576 ot 08 utons 2015rona « o BHECEHUH U3MEHEHHUH B (he/iepalIbHbIN TTepeueHb YYeOHHKOB, PEKOMEHIOBAHHBIX K

0

0

MCTIOJIb30BAHMIO TIPH PEATU3AIMH UMEIOIINX FOCYAapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX TPOrpaMM HAYaJIbHOTO OOIIEr0, OCHOBHOTO
o01ero, cpeaHero odiero o0pa3oBaHus, YTBEP)KICHHBIN MTpuKa3oM MuHucTepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 31 mapta
2014 roma Ne 253,

[Iporpamma 0CHOBHOTO OOIIIETO M cpeaHero odmiero oopazoBanus 1o ¢pusuke 7-9 u 10-11 kmaccel. ABropsr: JI. O. ['enaenmreiin, B. W.
3uHkoBCcKH (13 cOopHuKa "[Iporpammsl s 00meoOpazoBaTenbHbIX yupexaenuii 7 — 11 xin.” M., Muemosuna, 2010. rox). ba3oBeiii ypoBeHs, 7
—9 ximaccel - 2 4 B HeAento, 10—11 ximaccel - 2 9 B HEACHTIO.

IMosicHUuTEIbHAA 3aNIMCKA.
du3nka Kak HayKa 0 HanboJiee 00X 3aKOHAX MPUPOIBI, BHICTYTMAs B KAY€CTBE yUeOHOTO MpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBCHHBINA BKJIAJ B

cucTeMy 3HaHUI 00 okpykatoniem mupe. OHa pacKpbIBaeT poJib HAYKH B YKOHOMUYECKOM U KyJIbTYPHOM Pa3BUTUU OOIIECTBA CIIOCOOCTBYET (POPMHUPOBAHUIO
COBPEMEHHOTO HAYYHOTO MUPOBO33peHwMs. [[iist penienus 3aaad, GpopMUPOBAHUS OCHOB HAYYHOTO MHPOBO33PCHHUS, PA3BUTHS MHTEIUICKTYaIbHBIX
CIIOCOOHOCTEH M MO3HABATENIBHBIX HHTEPECOB IIKOIBHUKOB B TIpoIlecce U3yYeHHs (PU3NKH OCHOBHOE BHUMAaHUE CIEAYET YACIATh HE Tiepefade CyMMbl
TOTOBBIX 3HAHMM, & 3HAKOMCTBY C METOIaMH HAYYHOTO TTO3HAHHUS OKPYKAIOIIETO MUPA, TOCTAHOBKE MPO0JIeM, TPEOYIOIMIUX OT YHAIIUXCsl CAMOCTOATEIbHOM
JESTeNFHOCTH 10 MX Pa3pelIeHHIO.

3HayeHWe (U3MKHM KaK COCTaBHOM dYacTu 00IIero oOpa3oBaHUMM COCTOMT B TOM, YTO OHA BOOPYKAET LIKOIbHUKA HAYYHLIM MEmOOOM NO3ZHAHUA,

MO3BOJISIONIUM TOIy4aTh OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUpE.

3HaHne (PU3MUYECKUX 3aKOHOB HEOOXOIMMO IS U3yUEHUsST XUMHH, Orosiorun (pusmdeckoit reorpadum, Texnomoruu, OBX.

Kypc ¢usuku 10,11 kiaccoB B mpuMepHON Iporpamme CpeaHero oOmero o0pa3oBaHUsl CTPYKTYPUPYETCS Ha OCHOBE (PH3MYECKHX TEOpUH: MEXaHUKa,

MOJIEKYyJIsIpHas (PU3HKa, TEPMOAMHAMUKA, DIIEKTPOCTATHKA, JICKTPOANHAMUKA, KBAHTOBAsI (PU3UKA U SJICMEHTHI aCTPO(PHU3UKH.

OcoOenHocThIO TpeaMeTa (hr3rKa B y4eOHOM I1aHe 00pa30BaTebHOM IIKOJIBI SIBISETCS M TOT (DAKT, YTO OBIAJCHHE OCHOBHBIMU (DM3UYECKUMU MOHITUSIMHU

Y 3aKOHAMU Ha 0a30BOM YPOBHE CTaJI0 HEOOXOAMMBIM MPAKTUYECKHU KaXIOMY YEJIOBEKY B COBPEMEHHOM KU3HHU.

Hean wn3ydyenus ¢usukm B 10—11-M kinaccax Ha 0a30BOM YpPOBHe: oceoeHue 3HaHui O (PyHIaMEHTaNbHBIX (U3MYECKUX 3aKOHAX W IPUHIMIMAX,
JeKalluX B OCHOBE COBPEMEHHOW (PM3UUECKON KapTHHBI MUPA; O HauOoJee BaKHBIX OTKPBITUSAX B 00JaCTH (PU3HMKH, OKA3aBIIUX OINpPEEISIOlIee BIUsSHUE
Ha pa3sBUTUC TCXHUKH U TCXHOJIOTUH; O MECTOAAX HAYYHOI'O IMO3HAHUA IIPUPOALI; osllaoenue YmerusAMu MPOBOJUTH Ha6J'IIOI[eHI/I$I, IIaHUPOBATh W BBINIOJIHATH



OKCIIEPUMEHTHI, BBIJBUTATh T'HIIOTE€3BI U CTPOUTH MOJENH, NPUMEHSTH IMOJYYCHHBIC 3HAHUS MO (U3UKE ISl OOBSICHEHUS Pa3HOOOPA3HBIX (PU3MUIECKHUX
SBJICHUH M CBOICTB BELIECTB, MPAKTUYECKOTO HCIOIb30BAaHUS (U3MUECKUX 3HAHUHN; pazeumue NO3ZHABAMENbHLIX UHMEPecos, UHMENNEeKMYalbHbIX U
MBOpUeCKUX cnocodoHocmetl B TIpoliecce MPUOOPETeHUs 3HAHUN U YMEHHWH MO (DU3HMKE C MCTOJIh30BAaHUEM PA3IMYHBIX MCTOYHHKOB HMH(OpPMAIIUU, B TOM
Ylcie CPEeICTB COBPEMEHHBIX MH(DOPMAIMOHHBIX TEXHOJOTUH; (OPMHUPOBAHHE YMEHUH OIEHHMBATh JOCTOBEPHOCTh €CTECTBEHHOHAYYHOM HH(OpMaIuu;
socnumanue yOKIEHHOCTH B HEOOXOAMMOCTH TIO3HAHUS 3aKOHOB MPHPOIBI U HMCIIOJIB30BAHUS TOCTHMKEHUH (DU3MKKM Ha OJaro pa3BUTHs YEJIOBEYECKON
LUBWIN3AMM; COTPYJHUYECTBA B IPOLIECCE COBMECTHOIO BBINOJIHEHUS 3aj/lad, YBaKUTEJIbHOI'O OTHOLICHHMS K MHEHHIO OIIOHEHTAa NpU OO0CYKIEHUU
npo0IeM eCTeCTBEHHOHAYYHOTO COAEP)KaHWs; TOTOBHOCTH K MOPabHO-DTUYECKOM OIIEHKE HCIIONB30BAHMS HAyYHBIX JOCTM)KEHHWH, a TakKe 4YyBCTBA
OTBETCTBEHHOCTH 3a OXpaHy OKPYKAIOILEH CPEbl;

UCNONbL308aHUE NPUOOPEMEHHBIX 3HAHULL U YMeHUull TSl PeIIeHUs MPAKTUYEeCKHUX 3a/1a4 TIOBCEIHEBHON JKM3HU M o0ecriedyeHns 6e30IacHOCTH COOCTBEHHOM
xu3HUu. M3yuenne ¢pusnku B 10—11-m kinaccax Ha 0a30BOM YPOBHE 3HAKOMUT yUalllUXCsl C OCHOBaMH (PM3UKHU U €€ MPUMEHEHUEM, BIIMSIOIIUM Ha Pa3BUTHE
nuBuiIM3anuy. [loHMMaHne OCHOBHBIX 3aKOHOB NMPUPOBI U BIMSHUE HAYKU HA pa3BUTHE OOIIECTBA — BAKHEHIINI JIEMEHT O0IIEN KyJIbTypHI.

®dusnka Kak yuyeOHBIH MpeaMeT BakHa U JUIsl (OPMUPOBAHUS HAYYHO20 MbluileHus: Ha TipuMepe (U3NYECKUX OTKPBITUH ydalluecsl MOCTUTAIOT OCHOGbI
HayuHo2o memooa nosHauus. IIpu 3ToM 1enblo 00ydeHus: JODKHO OBITh He 3ayuyrBaHue (HaKTOB U (HYOPMYIUPOBOK, & HOHUMAHUE OCHOBHBIX (PUIUYECKUX
ABNEHUU U UX CBA3EU C OKPYIHCAIOUWUM MUPOM.

[Iporpamma gaét BO3MOKHOCTH NOATOTOBUTHCSI K EI'D 1o ¢usnke Hanbosnee yCrieBalonM yqamMmcsl.

O¢pdexTnBHOE H3yueHHE Y4YeOHOrO NpeAMeTa MPEANoNaraeT npeemMcmeeHHOCmb, KOTJa IOCTOSIHHO TPUBJIEKAIOTCS MOJy4YEeHHBbIE paHee 3HaHuf,
yCTaHABJIMBAIOTCSI HOBBIE CBSI3M B M3y4aeMOM Marepuaie. ITo 0COOSHHO BaKHO YUUTHIBATh MPU W3YyYSHUH (DU3UKU B CTApIIUX KIIAcCax, MOCKOJIBKY MHOTHE
13 U3y4aeMBbIX BOIPOCOB YK€ 3HAKOMBI

yUaIuMcs 10 Kypcy (U3UKH OCHOBHOM IMIKOJBI. CleNyeT YUUThIBATh, OJJHAKO, YTO CPEM CTapIICKIACCHUKOB, BEIOPABIINX M3ydeHHE (PpHU3uKH Ha 6a30BOM
YPOBHE, €CTh M TaKHe, y KOro ObUIM TPYIHOCTH MPHU U3yYeHNUHU (PU3MKK B OCHOBHOM HIkone. [losToMy B 1aHHOH mporpaMme NpeaycMOTPEHO nogmopeHue u
yenybnenue OCHOBHbIX UOell U NOHAMUL, UYYABUIUXCA 8 Kypce Qu3UKU OCHOBHOU wiKoabl. 1aBHOE OTIMYME Kypca (PM3MKH CTapIIMX KIAcCOB OT Kypca
(GU3UKHM OCHOBHOHM IIKOJBI COCTOUT B TOM, YTO B OCHOBHOHM INIKOJE M3ydaluch (usnyeckue sBieHus, a B 10—I11-M kmaccaXx H3y4yarOTCsl OCHOBBI
Gu3nUecKuX TEOpPH M BaXHEWIHe MX MpuMeHeHus. [Ipu u3ydeHnn Kaxaoi yueOHOH TeMbl Hago C(OKYCHpPOBATh BHUMAHHUE yUYalluXCs HA IEHTPATIbHON
ujee TeMbl U €€ MPAKTUYEeCKOM NMpUMeHeHUH. TolbKo B 3TOM ciiyyae OyleT JOCTUTHYTO MOHMMAaHUE TEMbl OCO3HAHa €€ IIEeHHOCTh — Kak [103HaBaTellbHasl,
TaK M MpakTuyeckas. Bo Bcex y4eOHBIX TeMax HEOOXOMMO 00paliaTh BHUMAHHUE Ha 83AUMOCEA3b Meopull U NPAKMUKU.

Pabouas mporpamma npegycMarpuBaeT (pOpMHUPOBAaHHME Yy IIKOJBHUKOB OOLIEYy4YEeOHBIX YMEHHMHM M HaBBIKOB, YHMBEPCAJIbHBIX CHOCOOOB NEATENBHOCTU U
KJTFOUeBBIX KoMIteTeHIui. [IpropureramMmu AJis IKOJIBHOTO Kypca (PU3UKU Ha Tare OCHOBHOTO 00IIero 00pa30BaHMs SBIISIOTCS:

Ilo3nasamenvnas deamenbHocmy:

. UCIIOJIb30BaHUE JUIsl TO3HAHUS OKPYKAIOLIEro MHpa pas3MYHbIX €CTECTBEHHOHAYUHBIX METO/AOB: HAOJIOEHUE, HM3MEpPEHHUE, OSKCIEPHMEHT,
MOJIEJINPOBAHNUE;

* (opmupoBaHHe yMEHHUI pa3nnudarh (aKThl, TUIIOTE3bI, IPUYMHBI, CIEICTBUE JJOKA3aTEIbCTBA, 3aKOHBI, TEOPHH;

* OBJAJICHHE aJI€KBATHBIMU CIIOCOOAMHU PELIEHUs TEOPETUUECKHUX M IKCIIEPUMEHTAIbHBIX 33/1a4;

. npuoOpeTeHre OIbITa BBIABIKEHUS TUIOTE3 Ui OOBSCHEHHS M3BECTHHIX (DAKTOB M DKCIIEPUMEHTAIBHOW TPOBEPKH BBIIBUTAEMBIX THIIOTE3.
HUnpopmayuonno-koMmyHuKamuenas 0eamenbHoCmy:

* BIJIQJICHWE MOHOJOTMYECKOH U JHaIOrHueckoi peusto. CriocoOHOCTh MOHUMATh TOUKY 3PEHHUS COOECEIHNKA U TIPU3HABATh IIPAaBO HA HHOE MHEHHUE;




¢ HUCIIOJIb30BAHUC [JIA PCHICHUSA IMO3HABATCIBbHBIX W KOMMYHHKATUBHBIX 3aJa4d pa3jIMYHbIX UCTOYHUKOB I/IH(l)OpMaIII/II/I.
Pe@]leKCMSHCl}l desmenbHocmy .
¢ BJIAACHHC HABBIKAMH KOHTPOJIA U OUCHKH cBOEH ACATCIIBHOCTH, YMCHUC NIPCABUACTL BO3BMOXKHbBIC PE3YJIbTAThI CBOUX HGfICTBPIfIZ
s opraHuzanus ydeOHOH JeATeNbHOCTU: IOCTAHOBKA LENM, IUIAHUPOBAHUE, ONPEAEICHNE ONTUMAIBLHOIO COOTHOIICHUS LIeNTU U CPECTB.
Hacrosmas nporpamma cocraBiieHa Ha OCHOBe aBTopckod mnporpammsbl JI. O. I'enpenimureitn, B.M. 3unkoBckuii, (Muemo3una, 2010) wu paspaborana
INPUMEHHUTENBHO K 0a30BOMY YpOBHIO OOydeHHs, 00ecleuMBaeT B3aMMOCBSI3HOE pa3BUTHE U COBEPIIEHCTBOBAHME KIIIOUEBBIX, OOLIENPEIMETHBIX WU
IPEIMETHBIX KOMIETEHLNN: KOMMYHUKAaTUBHOMN; PEQIIEKCUBHOM; JIMYHOCTHOTO CAMOpPa3BUTHUS; LIEHHOCTHO — OPHUEHTALMOHHOM; CMBICIOIOUCKOBON;
npoQecCHOHAIBHO — TPYJOBOTO BbIOOpA.

3agaum o0yyeHus pusuke:

® [[puoOpeTeHre 3HAHWN U YMEHUH AJI UCIIOJIb30BaHMSI B IPAKTUYECKOHN I€ATEIbHOCTU U TIOBCETHEBHON KU3HU

® OBJiaIcHUE CIIOCO0aMHU MO3HABATEILHON, MH)OPMAIIMOHHO - KOMMYHUKATUBHOM U pe(IeKCUBHON AEATEIbHOCTH

® OcBOEHHE MTO3HABATENFHON, HH()OPMAIITMOHHOH, KOMMYHHUKAaTHBHOM, pPe(IEeKCUBHON KOMITETCHIINEH.

[Ipennaraemast mporpamma peanmsyercs ¢ nomorisio YMK, Bkimtouaromiero yaeOHUK U 3amaqnuk. YueOHuku JI. O. ['enaeHmTeiiHa mpeaHa3HauYeHbl IS
u3y4yeHus (UMK Ha 0a30BOM ypoBHE (2 ypoka B HEJEN0) B COOTBETCTBUU C HOBBIMHU CTaHAAapTaMu, yTBepkaAEHHBIMU MO u Hayku P®. Asroper YMK
CTPEMUJIUCH MPEACTaBUTh (PU3MKY KaK JKUBYIO HAyKy, SIBJISIONIYIOCS YacThiO OOIIEH KyJIbTypbl: B yUeOHHMKaX MPUBEICHO MHOTO NMPUMEPOB MPOSBICHUS U
NpUMEHEHUs1 (PU3NYECKUX 3aKOHOB B OKpYXAlOIEH >KU3HU, CBEICHHH W3 MCTOPUM (PU3MYECKHX OTKPBITUH, aHO WIUIIOCTPUPOBAHHOE OIMCAHUE
bu3ngeckux onbITOB. YETKas CTpyKTypa ydeOHHKa oOerdaeT moHuManue yaeonoro marepuana. Onun naparpadg ydeOHHUKa pacCuuTaH MPUMEPHO Ha OJTHY
yueOHyI0 Henemo. B KkoHIle KakIOW IMIaBbl MPUBEACHBI 33/7a4d 0a30BOTO YPOBHS, NPUBEACHBI NMPUMEPHI PEIICHHs KIIOYEBBIX 3a/1ad, COJCPIKUTCS
JTOTIOJIHUTENIbHBIN MaTepual AJisl )KeJTalouX y3HaTh OoJbIIe.

IHosicHuTeIbHAA 3aNIMCKA K NPAKTHYECKOH YacTH pado4eil mporpamMMsl
s 10 - 11 kiaaccos.

B npumepHoit mporpamMmMe 3a Kypc cpenHeil 6a30BOM IIKOJbI, COOTBETCTBYIONIEH MUHUMYMY coliep:kaHusi oopazoBanus no ¢usuke 2004r., mpeaycMoTpeHo
npoBesieHHe J1a0opaTopHBIX padoT Mo TeMe:

= Mexanuka — 6

* MonekynspHas ¢puzuka — 3

= DiekTpoArnHaMHUKa — 6

= KBaHToBas pu3uKa U 3JIEMEHTHI aCTPOPU3UKH - |

= Bcero — 16 mabopaTopHbIX padoT.
B mnporpamme nans KoMIUIEKTa Y4YeOHHMKOB aBTOPCKOIO KOJUIEKTHBA, Bo3rasisieMoro JIL.O. lennenmreiiHoMm, 3a Kypc cpenHell 0a30BOM  IIKOJbI

MPeyCMOTPEHO MPOBEICHUE JTa00PATOPHBIX PaboT MO KiIaccam:
" 10xim—-10



" J11xm-8

= Bcero — 18 mabopatopHbIX padboT
B paboueli nporpaMme npeaycMOTPEHO TIPOBEICHHE:
= 10x1.-9+1®

» [lxn-7+1®

= Bcero - 16+ 2 ® mabopaTopHbBIX padoT.
Paznuuust B 3amaHUpOBaHHBIX J1abOpaTOpHBIX paboTax B Iporpamme JUid KOMIUIEKTa Y4YeOHHMKOB aBTOPCKOIO KOJUIEKTHMBA, Bo3miaBisiemoro JI.O.
I'enpenmreiinoM, 1 pabouei mporpaMmbl yUUTEIN:
® --He npoBoautcs B naboparopun: Imu padomst 6yoym 6blnOJIHAMBCA 6 BUPHIYATIbHOIU 1adopamopuu
-JL.P. Ne6® 10 k1. «OnbITHast npoBepka 3akoHa boiinsg- MapuoTray, Tak Kak HeT Heo0X0AUMOTro 000pYA0BAHUS.
-JL.P. Ne 6® 11 k1. «3yueHue CriomHoro u JMHEWYaToro CreKTpoB», IOTOMY YTO HET HEOOXOAUMOT0 000PYAOBaHMSL.

Ilnanupyembie pe3yJbTaThl 00y4YeHMS.
JIn4yHOCTHBIE pPe3yJIbTaThI :

—  MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH, 3HAUUMOCTH HayKH, FTOTOBHOCTh K HayYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIaJICHUE JOCTOBEPHON MH(OpMAIMeld O MepeloBBIX JOCTHXKEHUSAX M OTKPBITUAX MHPOBON M OTEYECTBEHHOW HAyKH, 3aUHTEPECOBAHHOCTh B HAyUHBIX
3HaHUAX 00 YCTpOHCTBE MUpa U OOIIECTBA;

— TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO, B TOM YHCIIE CamMOOOPa30BaHMIO, Ha MPOTSHKEHUMM BCEH JKU3HHU; CO3HATENbHOE OTHOIIEHHE K
HETpPEPHIBHOMY 00Pa30BaHMIO KaK YCIOBHIO YCIIEUTHOM MpodecCHOHaNbHOM U 00IIeCTBEHHOH e TeNbHOCTH;

—  DKOJIOTMYECKas KyJbTypa, OepekKHOe OTHOIIEHHS K pOJHOHN 3emie, MpUpOoAHBIM OorarctBam Poccum u Mupa; MOHMMaHME BIUSHMSA COLMAIBHO-
HSKOHOMMYECKHX IPOILIECCOB HA COCTOSHUE NMPUPOAHON M COLMAIBHOW CPElbl, OTBETCTBEHHOCTh 332 COCTOSIHME MPHUPOJHBIX PECYpCOB; YMEHHUS U HaBBIKU
pasyMHOI0 HPUPOIOINOJIb30BaHNS, HETEPIHMOE OTHOLIEHHWE K JEHCTBHUSAM, HMPUHOCSIIUM BpPEZ 3KOJIOTHM; NMPHUOOPETEeHHE OMNbITa 3KOJIOr0-HaIPaBICHHOM
JeSITENIbHOCTH;

MetanpeaMeTHblIe pe3yabTaThl
PerynaruBHble yHUBepcalbHble yueOHbIE TEHCTBUS
BBINyCKHHMK Hay4nTCS:

—  CaMOCTOSITEJILHO ONPENEIATh LIEIH, 3a/1aBaTh MapaMeTPbl U KPUTEPHUH, TTO KOTOPHIM MOXKHO OINPEAEIUTh, YTO L€JIb JOCTUTHYTA;

—  OLECHMBATb BO3MOXKHBIE TOCJEICTBUS JOCTHKEHUS MOCTABJIEHHOM LENHU B JESITEIbHOCTH, COOCTBEHHON »XU3HM U KHU3HHM OKPYXAIOIIUX JIIOZEH,
OCHOBBIBAsICh Ha COOOPaKEHUSX STUKU U MOPAJIH;

—  CTaBUTh U (HOpMYIMpPOBaTh COOCTBEHHBIE 3a7jaul B 00pPa30BaTEIbHOM EATETbHOCTH U AKU3HEHHBIX CUTYaIUX;

—  OILIGHMBATh PECYPCHI, B TOM YHCIIE BpEMsI U JpyTe HeMaTepHallbHbIE PEeCypChl, HEOOXOUMBIE JJIs JOCTUKEHMSI IOCTAaBICHHON 1IeN;

—  BBIOMpATh IMyTh JOCTHXKEHHUS 1€, IIIAHUPOBATh PELIeHNE TIOCTaBIEHHBIX 3a/1au, ONTUMU3UPYs MaTepHabHbIE U HeMaTepualbHble 3aTPaThl;



—  OpraHu30BbIBaTh 3(p(PEeKTUBHBIN OUCK PECypCOB, HEOOXOIUMBIX ISl JOCTIKEHHS MTOCTABJICHHON LIENH;
—  COIIOCTaBJISATH IOJIy4EHHBIN PE3yJIbTaT ACATEIbHOCTH C TIOCTABIECHHON 3apaHee LETIbIO.

[To3naBaTenpHBIE YHUBEpPCATIbHbIE yueOHbIE AEHCTBUS
BelIlTyCKHHMK Hay4dUTCS:

—  UCKaTh U HaXOAWTh 000OIEHHBIE CIIOCOOBI pelIeH s 3a/1a4, B TOM YHCIIe, OCYIIECTBIATh Pa3BePHYThIM MH(DOPMAIIMOHHBIN MMOUCK U CTaBUTh HA €ro
OCHOBE HOBbIE (yucOHBIC U TTO3HABATEIILHBIC) 3a1aUH;

—  KPUTHUYECKH OIIEHMBATh U MHTEPIPETUPOBATH MH(POPMAIIMIO C Pa3HBIX MO3UILIMHK, pacro3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B MHGOPMAIIMOHHBIX
HMCTOYHUKAX;

—  HCIMOJIb30BaTh Pa3jINYHbIE MOJAEIBbHO-CXEMAaTHUYECKUE CPEACTBA JJI MPEACTABICHUS CYIIECTBEHHBIX CBS3€l M OTHOILIECHMM, a TAKXKE IMPOTUBOPEUUH,
BBISIBJICHHBIX B WH()OPMAITMOHHBIX UCTOYHHUKAX;

—  HaXOOWUTh M MPUBOJUTH KPUTUYECKUE APTYMEHTHI B OTHOIICHUH JEUCTBUM U CYKIEHUM JPYroro; ClOKOMHO U Pa3yMHO OTHOCUTHCS K KPUTHUECKUM
3aMeUYaHMsIM B OTHOLIICHUH COOCTBEHHOTO CY)XJCHHS, PACCMAaTPHUBATh MX KaK pecypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJMTH 32 PaMKH y4eOHOTO MpeAMeTa U OCYIIECTBIATh IeJIeHANIPABIEHHBINM MOMCK BO3MOXXHOCTEH Ui IIHPOKOTO MepeHoca CPeJICTB U CIIOCOO0B
JICUCTBUS;

—  BBICTpauBaTh WHAMBHIyaJIbHYI0 00pa3oBaTeIbHYI0 TPACKTOPHUIO, YUYUTHIBas OrPAaHUYEHHUS CO CTOPOHBI JPYTMX YYaCTHUKOB U PECypCHBIE
OTpaHUYCHUS;

—  MEHATh U YACPKUBATh pa3HbIE MO3UIINH B IO3HABATEIBHOU J€ATEIbHOCTH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHbIE YUeOHBIE 1EHCTBUS

BrIlTyCKHHMK Hay4dUTCS:

—  OCYUIECTBIATH JEJIOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMH, TaK M CO B3POCJIBIMM (Kak BHYTpH 0Opa3oBaTeIbHOM OpraHM3alluu, Tak U 3a ee
npeaenaMn), moaoupaTh TapTHEPOB IS IET0BOM KOMMYHUKAITMH UCXOAS U3 COOOpakeHH Pe3ylIbTATHBHOCTH B3aUMO/ICHCTBHS, a HE JIMYHBIX CUMITaTHIA;

— TpH OCYIIECTBICHHWU TPYNIOBOW pPabOTHl OBbITh KaK pPYKOBOAWUTENIEM, TaK M WIEHOM KOMAaHIbl B pa3HbIX pOJAX (reHepaTop HuAeH, KpUTHK,
WCIIOJTHUTENb, BBICTYNAIOIINN, SKCIEPT U T.1.);

—  KOOPJIMHHMPOBATH U BBIMOJHATH pab0Ty B YCIOBUSAX PEaIbHOTO, BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMOAEHCTBHS;

—  Pa3BEpHYTO, JIOTMYHO U TOYHO M3J1araTb CBOIO TOUYKY 3PEHUS C UCIOIb30BAHUEM aJ€KBATHBIX (YCTHBIX U MMCbMEHHBIX) S3BIKOBBIX CPE/ICTB;

—  pacmno3HaBaTh KOH(DIMKTOT€HHbIE CUTyallUd W IMPEeJOTBpallaTh KOH(MIMKTHI 0 MX aKTUBHOW (pa3bl, BBICTpaWBaTh JAEJIOBYI0O M 00pa30BaTENIbHYIO
KOMMYHUKAIIHIO, U30erasi INYHOCTHBIX OLIEHOYHBIX CYKICHHIA.

B pesyabTare n3yyenus yueOHoro npeamera «®@u3nka» Ha ypoBHe cpeHero oomero oopa3oBanus:
BoinyckHUK HA 0230BOM YPOBHE HAYYHMTCSH:



JIEMOHCTPHPOBATh Ha MPUMEPAX POJIb U MECTO (HM3UKH B POPMHUPOBAHUH COBPEMEHHON HAyYHOW KAPTHHBI MHPA, B PA3BUTHHA COBPEMEHHOW TEXHUKH H
TEXHOJIOTUM, B IPAKTUYECKON JEATENLHOCTH JIOACH;

JIEMOHCTPHPOBATh HA TIPUMEPaX B3aMMOCBS3h MEXy (DH3UKOIH U IPYTHUMH €CTECTBEHHBIMHI HAyKaMH;

yCTaHABIIMBaTh B3aUMOCBSI3b €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPUMEHSATH OCHOBHBIE (PU3UUYECKUE MOJIENHU JJIsl UX OMHUCAHUS U OOBSICHEHHUS,

WCTIONB30BaTh HHQOPMAILINI0 (GUZNIECKOTO COJIEPIKAHUS TIPH PEIICHUH YISOHBIX, TPAKTHUECKHUX, IPOSKTHBIX U UCCIIEIOBATEIILCKUX 3a/1a4, HHTETPUPYS
nHGOPMAITUIO U3 PA3TUYHBIX HICTOUHUKOB U KPUTHUECKH €€ OIICHHUBAs,

pa3nuyuaTh U YMETh HCIIOJIb30BaTh B y4E€OHO-HCCIIEOBATEIBCKON JEATEILHOCTH METOJbl HAyYHOTO TMO3HaHWs (HAONIOJeHUE, OMKCAHHWEe, M3MEpPEHUE,
HKCIEPUMEHT, BBIIBH)KEHUE THIIOTE3bl, MOACTUPOBAHUE U Ap.) U (HOPMBI HAyYHOTO MO3HAHUA ((DaKThI, 3aKOHBI, TEOPHH), TEMOHCTPHUPYS Ha MpUMEpax HUX
POJIb ¥ MECTO B HAYyYHOM TIO3HAHWH;

MIPOBOJIUTH MPSIMbIE U KOCBEHHBIE M3MEHEHUS (PU3MUECKUX BETMYHH, BBHIOUpAsi H3MEPHUTEIbHbIE IPUOOPHI C YU€TOM HEOOXOANMOI TOYHOCTH H3MEpPEHUH,
TUTAHUPOBATH XOJT U3MEPEHUH, TTOTy4aTh 3HAYCHUE NU3MEPSIeMON BETMUMHBI U OTICHUBATH OTHOCUTEIHLHYIO TIOTPEITHOCTD IO 33/IaHHBIM (OpMYyIiaM;

MIPOBOJIUTH MCCIIEAOBAHUS 3aBUCUMOCTEH MeXay (PU3NUECKUMU BEIMYMHAMMU: MIPOBOAUTH U3MEPEHHUS U OINPENEeNsITh Ha OCHOBE HCCIIEIOBAaHUS 3HAUCHHE
MapaMeTpoB, XapaKTEPU3YIONIUX TAHHYIO 3aBUCUMOCTD MEXIY BETMYMHAMHU, U JIEJIaTh BBIBOJ C YUETOM TOTPEITHOCTH N3MEPECHHIA,

WCIIONB30BaTh JIsl OMUCAHMSI XapaKTepa NpoTeKaHus pu3ndeckux mpoueccoB Gu3ndecKrue BETMUUHBI U JeMOHCTPUPOBATH B3aMMOCBSI3b MEX]Ty HUMU;

WCIIONIB30BATh ISl OMUCAHMSI XapaKTepa MPOTeKaHus (PU3UIEeCKUX MPOIEecCOoB GU3NISCKUE 3aKOHBI C YIETOM IPAHUI] UX PUMEHUMOCTH;

peliaTth KayeCTBEHHbIE 3aJaud (B TOM YHCJIE W MEXIPEIMETHOTO XapaKTepa): MCIOJIb3YysS MOJENH, (PU3NYECKHE BETUYHMHBI U 3aKOHBI, BBICTPAUBATH
JIOTUYECKH BEPHYIO IIEMOUYKY OOBSICHEHUS (J0Ka3aTeIbCTBA) MPEJIOKEHHOTO B 3a/1a4e mpolecca (SBIeHUs);

peliaTh pacueTHbIe 3aJaudl C SBHO 3a/laHHOM (PU3MUEcKOoil MOJeNblo: Ha OCHOBE aHAlIM3a YCIIOBHUS 3aJayd BBIACNATH (PU3NYECKYIO0 MOJEb, HAaXOIUTh
(bu3nYeCcCKre BETMUMNHBI U 3aKOHBI, HEOOXOAUMBIC U JJOCTATOYHBIE /IS €€ PEIICHHUS, TPOBOIUTE PACUETHI M MIPOBEPSITH TIOTYUCHHBIN PE3YIIbTAT;

YUHUTHIBATh IPAHUIBI IPUMEHEHHS U3YYEHHBIX (PU3HUECKUX MOJIENIel MPH pelieHnd GU3NYECKUX U MEeKITPEIMETHBIX 3a/1a4;

WCIIONB30BaTh WH(POPMAIMIO W TPHUMEHSATh 3HAHUS O MPUHIMIAX Pa0OThI M OCHOBHBIX XapaKTEPUCTUKAX HW3yUYEHHBIX MAIUH, TPHOOPOB M JPYTUX
TEXHUYECKUX YCTPOUCTB I PEIIeHUs] MPAKTUYECKUX, YIeOHO-UCCIeI0BAaTEeIbCKUX U MPOEKTHBIX 3a]1a4;

WCIIONIB30BaTh 3HAHUS O (U3UYECKUX OOBEKTaX U MPOIeccax B MOBCEAHEBHOW KH3HM IS oOecrieueHrs 0e30MacHOCTH MpH oOpalieHuu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPONCTBAMH, JIJIsl COXpPAHEHUS 3[J0OPOBBS U COOMIOJICHHUSI HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKpY KAIOIIeH cpesie, sl MPUHSATHUS pellleHui
B IIOBCEHEBHOW KU3HH.

BorinyckHuk Ha 62a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYUThCS:

MMOHUMATh M OOBSICHATH IETOCTHOCTh (PU3UUECKON TEOPUH, PA3IMYaTh TPAHMIIB €€ TPUMEHUMOCTH U MECTO B PSIy APYTUX (HU3HUUECKUX TCOPHI;

BIIQJICTh TPUEMAMH IOCTPOCHHUS TEOPETUYCCKUX JIO0KA3aTelIhCTB, a TAaKKE MPOTHO3UPOBAHUS OCOOCHHOCTEH MpOTEKaHUS (DU3UYECKUX SBICHHNA U
MIPOIIECCOB Ha OCHOBE MOJYUYEHHBIX TEOPETHUECKUX BBIBOJIOB M JIOKA3aTEIIbCTB;

XapaKTepU30BaTh CUCTEMHYIO CBSI3b MEK/y OCHOBOIIOJIATAIOIIUMH HAYYHBIMU MOHATUSIMU: TIPOCTPAHCTBO, BpEeMsi, MaTepus (BEILIECTBO, MOJIE), IBIKEHUE,
CuIIa, DHEPTHS;

BBIJIBUTATh TUIIOTE3bI HA OCHOBE 3HAHUSI OCHOBOMOJATAIONINX (PU3NUECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB;

CaMOCTOSITEJILHO TUTAHUPOBATh ¥ TIPOBOANTH (PU3HUECKUE IKCIIEPHUMEHTHI,



XapaKTepHU30BaTh TI00ATBHBIC MPOOIEMBI, CTOSIINE MEPe] YSIOBEUSCTBOM: SHEPTETHUYECKUE, CHIPHEBBIC, DKOJIOTHUECKHE, — M POJIb (DU3UKU B PEIICHUU
3TUX MPOOIIEM;

peuiaTh TPaKTUKO-OPHEHTUPOBAHHBIC KAYCCTBCHHBIE W pPACUYCTHBIC (U3MYECKUE 3a7aull C BBIOOpOM (PH3UYECKOH MOJENH, WCIONb3Yysl HECKOIBKO
(U3NUECKUX 3aKOHOB WK (POPMYJI, CBSI3BIBAIOIINX M3BECTHBIC (DU3NYCCKIE BETMUMHBI, B KOHTEKCTE MEXKIIPSIMETHBIX CBSI3CH;

OOBSICHSTH MPUHIIHITEI PA0OTHI M XapaKTEPUCTUKH U3YYCHHBIX MAIIHH, TPHOOPOB U TEXHUUECKHUX yCTPOUCTB;

OOBSICHATH YCIIOBHS MPUMEHEHHS (PU3MUECKUX MOJICNICH TPU pelIeHUu (PU3MUECKUX 3aJ]1au, HaXOIUTh aJeKBaTHYIO MPEIUIOKEHHOH 3a/1aue (GU3NIECKYIO
MOJIeJTb, pa3peaTh MpooieMy Kak Ha OCHOBE MMEIOIIUXCS 3HAHUA, TaK U TIPU TOMOIIIH METOJIOB OI[CHKH.

BoinyckHuK Ha yriy0J1IeHHOM YPOBHE HAYYHTCH:

OOBSACHATh U AHAIM3MPOBATH POJb U MECTO (PU3MKU B (POPMHUPOBAHMM COBPEMEHHOW HAyuyHOW KapTHHBI MUpPA, B Pa3BUTHM COBPEMEHHOM TEXHHKH U
TEXHOJIOTUH, B IPAKTUYECKON ACATEIBHOCTH JIFOJCH;

XapaKTepH30BaTh B3aMMOCBS3b MEKIY (DU3UKON M JPYTUMH €CTECTBEHHBIMU HayKaMU;

XapaKTepHU30BaTh CUCTEMHYIO CBSI3b MEX/1y OCHOBOIOJAralolMMU HayYHbIMH OHATUSMU: IPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, IOJIE), TBUKEHUE,
CHJIa, DHEPTIHs;

MOHUMATh ¥ OOBSICHATH IEIOCTHOCTD (DU3UYECKON TEOPHH, PA3TNYaTh TPAHUIIBI €€ TPUMEHIUMOCTH U MECTO B PSAY IPYTUX (PU3MUECKUX TEOPHIA;

BJIAJ€Th NPUEMAMU IOCTPOCHUS TEOPETHMUYECKUX J0KA3aTelbCTB, a TAKXKE MPOTHO3MPOBAHUS OCOOCHHOCTEHW NpOTeKaHWs (U3UUECKUX SIBJICHUH U
IIPOLIECCOB Ha OCHOBE ITOJYYEHHBIX TEOPETHUECKUX BBIBOJIOB U JI0KA3aTEIIbCTB;

CaMOCTOSITENIbHO KOHCTPYUPOBATh IKCIEPUMEHTAIbHbIE YCTAHOBKHU JUIS IPOBEPKHU BBIIBUHYTBIX THIIOTE3, PACCUUTHIBATH A0COIIOTHYIO U OTHOCUTEIbHYIO
MIOTPELIHOCTH;

CaMOCTOSITENIbHO TUIAHUPOBATH U ITPOBOIUTH (PU3NUYECKHE IKCIIEPUMEHTHI;

pemarh MPaKTHKO-OPUEHTHPOBAaHHBIE KAYeCTBEHHBIE W pacueTHble (U3MYECKHE 3a/aud C OMOpod KaK Ha W3BECTHBIE (H3MUYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETIH, TaK ¥ Ha TEKCThI ¢ M30BITOUHON MH(pOpMAIUE;

OOBSCHATH TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PM3MUECKUX MOJIENICH MPH peleHNH (PU3NIECKUX U MEXKIPEIMETHBIX 33/1ay;

BBIJIBUT'aTh TUIIOTE3bl HA OCHOBE 3HAHMSI OCHOBOIMOJIATAIOIINX (PU3NYECKUX 3aKOHOMEPHOCTEN U 3aKOHOB;

XapaKTepH30BaTh IM00ATbHBIE TIPOOIEMBI, CTOSIIUE TTEPE]] YETOBEUESCTBOM: YJHEPTETHUECKUE, CHIPHEBBIC, SKOJIOTHUECKUE, U POJIb (DU3UKU B PELICHUN ITUX
npo0iem;

OOBSCHATH MPUHLUIIBI PA0OTHI ¥ XapaKTEPUCTUKH W3yYEHHBIX MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;

OOBSACHATH YCIIOBUS NMPUMEHEHHs (PU3MUECKUX MOJIeNIeH MpHU pelIeHur (pU3MUECKUX 3a/1ad, HaXOIUTh aJleKBaTHYIO MPeUIOKEeHHOH 3a/1aue (pU3NIECKyIo
MOJI€JIb, pa3pelaTh NpodeMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUW, TaK U IIPHU MOMOIIM METOJIOB OLICHKHU.

BoinmyckHuk Ha yriry0J1leHHOM YPOBHeE MOJYYHUT BO3MOKHOCTh HAYYUTHCH:
MIPOBEPATh SKCIEPUMEHTAIBHBIMU CPEICTBAMU BBIJIBUHYTBIE THMIIOTE3bI, (POPMYIMpYs L€db HCCIEAOBAaHMS, HAa OCHOBE 3HAHMSI OCHOBOIOJIArarolIUX
¢$u3NIEeCKUX 3aKOHOMEPHOCTEH U 3aKOHOB;
OIUCHIBATh U aHAJIM3UPOBATH MOIYUYEHHYIO B PE3yJIbTaTe MPOBEICHHBIX (PU3MUECKUX IKCIIEPUMEHTOB HHPOPMALIUIO, ONPEAETATh €€ 10CTOBEPHOCTS;



MMOHUMATh U OOBSCHATH CHUCTEMHYIO CBSI3b MEXKIY OCHOBOMOJATAIONIUMHU HAYYHBIMH TOHSTHSMHU: MPOCTPAHCTBO, BpeMs, Martepusi (BEIIECTBO, MOJIE),
JIBUKCHUE, CUIIA, DHEPTHUSI;

peliaTh YKCIepUMEHTAIBHBIC, KAYeCTBEHHBIC W KOJMYCCTBEHHBIC 33J]a4d OJIMMITUAJHOTO YPOBHS CIIOKHOCTH, MCIIOJIB3YS (PU3MYECKUE 3aKOHBI, & TAKKE
ypaBHEHHUS, CBSA3BIBAIONINE (PU3NUECKUE BEIUYUHBL;

aQHAIM3WPOBATh TPAHUIBI MPUMEHUMOCTH (DU3MUECKHX 3aKOHOB, MOHMMATh BCEOOMIMI Xapaktep (YHIAMEHTAIBHBIX 3aKOHOB W OTPAHHYEHHOCTH
HCIIOJIb30BaHUs YaCTHBIX 3aKOHOB;

(hopMynHpOBaTh U pPelIaTh HOBBIC 33/1a4M, BO3HUKAIOIIHNE B XO/€ YIeOHO-UCCIIEIOBATEIBCKON M MMPOSKTHOM JIESITeILHOCTH;

YCOBEPIICHCTBOBATh MPUOOPHI M METO/IBI UCCIIEIOBAHMS B COOTBETCTBUHU C TIOCTABIICHHOW 3a]1auei;

WCIIOJIb30BaTh METOJIbl MaTEeMaTHYE€CKOrO0 MOJICIUPOBAHUS, B TOM UHCJIE TMPOCTEHIINE CTATUCTUYECKHE METONIbI Il O0OpaOOTKM pe3y/IbTaToB
JKCIIEPUMEHTA.

Conepxanune kypca ¢pusuku 10- 11 kiaacca

duzndeckoe 00pa3oBaHUE B OCHOBHOM IIKOJIE JOHKHO oOecrednTh (OPMUPOBAHUE y OOYYAIOIIMXCSI MPEACTABICHUN O HAYYHOW KapTHHE MUpa —
Ba)XHOTO pecypca HAyYHO-TEXHHYECKOTO IpOorpecca, O3HAKOMIICHHE OOYydJaroumuxcs ¢ (PU3MYECKUMH W aCTPOHOMHYECKUMH SIBIICHHSIMH, OCHOBHBIMHU
NPUHIUIIAMU pabOThl MEXaHU3MOB, BBICOKOTEXHOJIOTUYHBIX YCTPOMCTB M NPHOOPOB, PAa3BUTHE KOMIIETCHIMN B PEIICHUH WH)KEHEPHO-TEXHHUUYECKUX U
HAYYHO-UCCIIEIOBATEIICKUX 3a/1a4.

OcBoenne ydeOHOro mnpenmera «Ddusmka» HampaBlIeHO HA pa3BUTHE Yy OOyYAIONMUXCS MPEICTaBICHUNM O CTPOCHHH, CBOMCTBAaX, 3aKOHAX
CYIIECTBOBAHHUS W JBIKCHHS MAaTCpPUH, Ha OCBOCHHE OOYUYAIOMIMMUCS OOIIMX 3aKOHOB M 3aKOHOMEPHOCTEH MPUPOJIHBIX SBJICHUH, CO3MaHUE YCIOBUH s
(GopMHPOBaHUS HMHTEIJICKTYyaJbHBIX, TBOPUECKUX, TPAKJAHCKHX, KOMMYHHMKAIIMOHHBIX, HWH(POPMALMOHHBIX KoMmreTeHIuHd. OOydaromuecs: OBIAJCIOT
HAyYHBIMH METOJAaMHU PEIICHUS PA3INYHBIX TEOPETHUECKUX W MPAKTHYCCKUX 33134, YMCHHUSIMHU (POPMYIHPOBATH TMIIOTE3bI, KOHCTPYHPOBATh, TPOBOANUTH
OKCIICPUMCHTEI, OLICHUBATL U AHAJIM3UPOBATH IMOJTYYCHHBIC PC3YJIbTAThl, COITIOCTABJIATL UX C OGBGKTI/IBHBIMI/I pCalnsAMU KU3HU.

Vuebnsblii npeamer «Pu3nKa» CHocOOCTBYEeT (OPMUPOBAHHUIO Y OOYYAIOIIMXCS YMEHHH O€30MacHO MCIOJIb30BaTh JabOpaTopHOE 00OpyIOBaHUE,
MpOBOAUTHL C€CTCCTBCHHO-HAYYHBIC HCCJICAOBAHUA U SKCIICPUMCHTBI, dHAJIM3UPOBATL MOJYUYCHHBIC PE3YJIbTAThI, NPCACTABIATL U HAYYHO ApryMCHTHPOBATH
MOJTYYCHHBIC BHIBOJIBI.

Wzyuenne mnpenmera «®Pusuka» B 4YacTH (QOPMUPOBAHHMA y OOYYAIOUIMXCS HAYYHOTO MHPOBO33PEHHUS, OCBOCHHs OOIEHAyYHBIX METOIO0B
(HabmoieHre, M3MEpEHHe, DKCIIEPUMEHT, MOJCIIMPOBAHKE), OCBOCHHUS MPAKTUYECKOrO MPUMEHEHUS HAayYHBIX 3HAHWUN (PU3MKH B JKU3HM OCHOBAaHO Ha
MEXIMPEAMETHBIX CB3sAX ¢ mpenMeramu: «Marematukay, «Hpopmarukay, «Xumus», «buomorusy, «['eorpadus», «Ixomorusy, «OcHOBB 0€30MaCHOCTH
KHU3HEICSITeIBbHOCTIY, «cTopusy, «Jluteparypa» u ap.

du3zuka U puznvecKue MeToAbl H3yUYeHUs MPUPO/bI



Odu3uka — Hayka o npupone. Dusmueckwe Tena u sBieHUs. HaOmroneHnwe u onucanwe (Qu3MYecKux sBieHUN. DHU3NUECKHWd SKCIIEPHMEHT.
MogenupoBanue sIBJI€HUNA U 0OBEKTOB IPUPO/IBHI.

®u3nYECKUe BEIMUYUHBI U UX U3MEpeHNEe. TOYHOCTh U MOTPEMTHOCTh U3MEPEHU. MexXTyHapoaHast CUCTEMA €AUHULL.

Oduznyeckue 3aKOHbI U 3aKkoHOMepHOocTH. Dusmka u TexHuka. Hayunseiit meron no3Hanus. Ponb ¢usuku B (HopMHUpPOBaHHUU €CTECTBEHHOHAYYHOU
IPaMOTHOCTH.

Mexanuyeckue siBJCHUS

MexaHndyeckoe JBM)KeHHE. MarepuanbHasi TOYKa Kak MoJenb Qu3nueckoro Ttena. OTHOCHTENBHOCTh MEXaHMUYEeCKOro IBmkeHus. Cucrema
orcyera. Ou3nYecKre BEIUYNHBI, HEOOXOIUMBIE JJIsl ONMMCAHUS JIBIKEHHS U B3aUMOCBSI3b MEXIYy HUMU (IIyTh, IEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, BPEMs
NBUKEHUs). PaBHOMEpHOE M paBHOYCKOPEHHOE MpPSMOJIMHENHOE IBM)KEHUE. PaBHOMepHOe ABM)KEeHME 1O OKpykHOcTH. IlepBwiii 3akoH HploToHa u
uHepimsa.Macca Tena. IlnotHocTs BemectBa. Cwna. Equannel cubl. Bropoit 3akon Hetorona. Tperwmii 3akoH Herorona. CBoOomHoe maaenue Ten. Cuia
TSOKECTH. 3aKOH BceMupHoro TtsroreHus. Cuna ympyroctu. 3akoH ['yka. Bec tena. HeBecomocTh. CBs3b MeXAy CHJIOW TSDKECTH M Maccod Tena.
Juuamometp. PaBHoaelcTBytomIas cuna. Cuiia Tpenus. TpeHue ckoibkenus. Tpenue nokos. TpeHue B mpupoe U TEXHUKE.

Nmnynbe. 3akoH coxpaHeHus uMmiyibca. PeaktnBHoe nBHkeHHE. MexaHnuyeckas padora. MomHocTs. DHeprus. [loTeHnunanbHass 1 KMHETUYECKas
sHeprus. [IpeBpanieHne oJHOro Buaa MEXaHUYECKON SHEPTUU B APYTroil. 3aKOH COXPAHEHMSI TIOJTHOM MEXaHUYECKOM SHEPrUu.

[IpocThie MexaHU3MbI. YCIOBUS paBHOBECHS TBEPIOTO TeEJla, UMEIOIIEr0 3aKpEIJIEHHYI0 OCh IBHXKEHHsS. MOMEHT cuibl. [lenmp msasgcecmu mena.
Poruar. PaBHoBecue cui Ha poruare. Peiuaru B TexHuke, ObiTy U mpupoje. [lonBrkHble M HemoaBHkHBIE OJ0kH. PaBeHCTBO pabOT MpH MCHOIB30BaHUH
MPOCTHIX MEXAaHU3MOB («30JI0TO€ MPABHUIIO0 MEXaHUKMY ). Koa(DUIIMEHT MoIe3HOT0 JeCTBUS MEXaHn3Ma.

JaBnenue TBepabIX Ten. Enunuiel uamepenus nasieHus. CrocoObl u3MeHeHus AaBieHus. JlaBnenue xunkoctei u ra3oB 3akoH [lackans. /laBinenue
KHUJKOCTH Ha JHO M cTeHku cocyna. CooOmaromuecs: cocynsl. Bec Bo3myxa. AtMmocdepHoe namienue. M3mepenue armocdepHoro mapieHUs. OTMbIT
Toppuuennu. bapometp-anepoua. ATMochepHoe TaBieHHe HA Pa3IWYHBIX BBICOTaX. [ MapaBiIndeckue MeXaHU3MhbI (Ipecc, Hacoc). JlaBieHue KUIKOCTH U
rasa Ha IOrpy>eHHOe B HUX Teso. ApxumesoBa cuia. [InaBanue ten u cynos BoznyxornaBanue.

Mexanuueckue konebanus. [lepuon, yacrora, ammnryna konebanuil. Pesonanc. Mexanuueckiie BOJHBI B OTHOPOJIHBIX cpenax. J[inuHa BogHbI. 3BYK
KaK MEXaHW4ecKas BOJIHA. | pOMKOCTb M BBICOTA TOHA 3BYKa.

TenoBble siIBJICHUA

Crpoenue BeniecTBa. ATOMBI M MOJIEKYJBI. TerioBoe IBMKEHUE aTOMOB M MOJEKyI. Jnddy3us B razax, >KUAKOCTIX U TBEPAbIX Tenax. bpoyHoeckoe
oguoicenue. BzanmoneicTaue (MPUTSHKEHUE U OTTAIKMBAHKUE) MOJIEKYJI. ATperaTHble COCTOSHUS BellecTBa. Pa3nnyne B CTPOCHUN TBEP/IBIX Tell, )KUJIKOCTEeH U
ra3os.

TemoBoe paBHOBecue. Temmeparypa. CBsi3p TeMIepaTypbl CO CKOPOCTBIO XaOTHYECKOTrO JBIKEHHUS dYacTull. BHyTpeHHsis sueprus. Pabora u
TEeTuTonepeaya Kak croco0bl M3MEHEHHsI BHYTpeHHEH sHepruu tena. TeronpoBoaHocts. Konsekius. M3nydenue. [Ipumeps! Temonepenayn B Mpupoae u
TexHuke. KonnyecTBO TeminoTel. YienbHas TEIJIOEMKOCTb. YZENbHas TEIUIOTa CrOpaHus TOIUIMBA. 3aKOH COXPAHEHHS M NPEBPALLIECHUS SHEPTUU B
MEXaHWYECKUX U TEIUIOBBIX Ipoueccax. [lnaBienue n oTBepieBaHNe KPUCTAUIMUECKUX TeJ. YelbHas TEIioTa IjaBieHus. McrnapeHue M KOHJEHCAIMsl.
[lornomenue sHEPrun NMpu UCHAPEHUH >KUJIKOCTU U BBIACIICHHUE €€ MPU KOHJeHcaluuu napa. Kunenue. 3aBUCUMOCTbh TEMIEPATYpPbl KUIIEHUS OT JaBJICHMUS.
VrnenbHas TerioTa napooOdpa3oBaHus U KOHAeHcauuu. BinaxHocTs Bo3ayxa. Pabora rasa npu pacmmpenuu. [IpeoOpa3zoBanus SHEPruy B TEIUIOBBIX MallMHAX
(mapoBasi TypOwWHa, JBUTaTelhb BHYTPEHHETO CropaHus, peakTHBHBIM nBuratenb). KIIJ TemmoBod MammHbl. OKonocuueckue npodiemvl UCNOIb308AHUS
Meniogvlx MAauluH.
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DJIEKTPOMATHUTHBIE SIBJICHUSA

OnexTpuzanusi Quanveckux Ten. BzammogeicTBue 3apshkeHHBIX Ted. JIBa pona SIEKTpUYECKHX 3apsiioB. J[emMMOCTh 3JEKTPUYECKOro 3apsija.
DneMeHTapHbI 3JEKTPUYECKUN 3aps]. 3aKOH COXpPAHEHUsS AJIEKTpUYecKoro 3apsaa. IIpoBOJHMKHM, NOJYNPOBOAHMKM M HU30JSATOPBI 3JIEKTPUUYECTBA.
DIEKTPOCKOIL. DJIEKTPUUYECKOE ToJIe Kak 0coObIi BUA MaTepuu. HanpsoicenHocms anexmpuyecko2o nojs. JIefcTBre 3JIeKTPUYECKOTO MO Ha DJIEKTPUYECKUE
3apsaabl. Konoencamop. Onepaus s1eKkmpuyecko20 nojis KOHOeHcamopa.

DOneKTpu4ecKuil TOK. VICTOUHHUKH 31EKTPHUUECKOrO TOKA. JJIEKTpUYECKas Lelb U €€ COCTaBHble yacTu. HampaBneHue u AeMCTBUS 3JIEKTPUUYECKOTO
Toka. Hocutenu anexkrpuueckux 3apsaoB B Meramiax. Cuiia Toka. DNEKTPUUECKOE HaNpsHKEHHE. DIEKTPUYECKOE CONPOTUBIIEHUE MPOBOJHUKOB. ENMHUIIEI
CONPOTHUBJICHHUS.

3aBUCHMOCTb CHJIBI TOKAa OT HampspkeHus. 3akoH OMma Juisl yyacTka Lenu. YienpHoe compotuieHue. Peoctartsl. IlocnenoBatenbHoe coennHeHne
poBOJHUKOB. [lapannenbHoe coequHEHNE TPOBOAHUKOB.

Pabora »nexTpuueckoro mois MO MNEPEMEUICHHIO 3JIEKTPUYECKUX 3apsAoB. MOIIHOCTh 3JIEKTpUYECKOro Toka. HarpeBaHue mNpOBOIHUKOB
ANIEKTPUUECKUM TOKOM. 3akoH [[xoyns - JIeHa. DnexTpuueckue HarpeBaTellbHbIe U OCBETUTENbHBIE MPHOOpPHI. KopoTKoe 3aMbIkaHue.

MaruautHoe nose. MHIyKus MarHuTHOTo noJjisi. MarHuTHoe nosie Toka. OnbIT Opcreaa. MarHUTHOE 1MoJie TOCTOSIHHBIX MarHuToB. MarHuTHOE 1osie
3emi. DJEKTpOMarHuT. MarHuTHOE MoJie KaTylmKd ¢ TOKOM. IIpumeHeHue 31eKkTpoMarHuToB. J[eMCTBME MAarHMTHOTO MOJI Ha MPOBOJHUK C TOKOM M
JBUKYLIYIOCS 3apshkeHHYIo yactunly. Cuna Amnepa u cuna Jlopenya. DneKTpoaBUraTens. SIBneHue 31eKTpoMarHuTHON nHaAyKuusa. Onelitel @apanes.

DNeKTpOMarHuTHBIE KoneOaHus. Konebamenvuulil koumyp. Onekmpozenepamop. Illepemennviii mox. Tpancgopmamop. Tlepenaua 3aeKTpUUECKOM
SHEPrUM Ha PACCTOSIHUE. DJIEKTPOMArHUTHBIE BOJIHBI U UX CBOMCTBA. [Ipunyunst paduocesasu u menesuoenus. Bausanue s1eKmpomMacHumHbIX UsiyyeHuu Ha
JHCUBLLE OP2AHUZMBI.

Cser — anekTpomariuTHas BojgHa. CkopocTh cBeTa. MICTOUHMKM cBeTa. 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHUE CBETA. 3aKOH OTPaXKEHMsI CBETA.
[Tnockoe 3epkano. 3akoH mpenomieHUs cBera. JIuH3bl. DOKYCHOE pacCTOSIHME M ONTHYecKas cuiia JMH3bL M300paykeHue mpenMera B 3epKaje U JIMH3E.
Onmuueckue npubopwi. I'ma3 kak ontudeckas cuctema. Jlucnepcus csera. Mumepgepenyus u ougppaxyus ceema.

KBaHTOBBIC SIBJICHUS

Crpoenue atomoB. [TnanerapHast moaens aroma. KBaHTOBBIN XapaKTep MOMIONIEHUS U UCITyCKaHUs CBETa arToMaMu. JInHelvaTele ClIeKTphl.

OmneiTel Pe3epdopna.

CoctaB aromHorO sapa. [IpoToH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEHHA O MPOMOPIMOHAILHOCTH MAcChl U SHEPruu. [Jegpekm macc u sHepeus
cesa3u amomuwix s0ep. PagnoaktuBHOCTh. Ilepuon nonypacnana. Ansha-uznydenue. bema-uznyuenue. I'amma-usnyuenue. Snepueie peakiuu. McTouHnkm
sHeprun ComHIa U 3Be3A. SaepHas sHepreTuka. Jxonocuueckue npobiemvl pabomvl amomusix snexmpocmanyuil. Jlosumerpus. Brusnue paouoakmusHuix
U3TYYEHUL HA JCUBBLE OP2AHUZMDL.

Crpoenne u 3Bosonust Beesiennoi

[eonienTpryeckas M reauoleHTpuYeckas cucteMbl Mupa. dusndeckas npupoaa HebecHbIx Ten ComueuHoil cucreMmsl. [Ipoucxoxnenune ConHeuHoOM
cucrembl. ®usnueckas npupona Connua u 38e31. Ctpoenue Beenennoil. OBomonus Beenennoit. I'unoresa bonbioro B3peiBa.

IIpumepHBbIe TeMBI J1a00PATOPHBIX U MPAKTHYECKUX PadoT

JlaGopatopHble pabOTHI (HE3aBUCUMO OT TEMAaTHYECKON MPUHAIICKHOCTH) JAEISATCS CIASTYIONNE TUTIBL:

1. [IpoBenenue NpsMbIX U3MEPEHUN (HU3MUECKUX BEIUYUH
2. Pacder 1o nosry4eHHBIM pe3yabTaTaM NpSIMbIX U3MEPEHHUM 3aBUCUMOTO OT HUX NapaMeTpa (KOCBEHHBIE U3MEPEHUS).
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3. HaGmronenne sBIeHMH M TOCTAaHOBKA ONBITOB (HAa KAaueCTBEHHOM YPOBHE) MO OOHapyXeHHIO (DaKTOpOB, BIHSIOIIMX Ha
IIPOTEKAHUE JTAHHBIX SBJICHUH.

4. HccnenoBanre 3aBUCHMOCTH OJHOW (PM3UYECKON BEIMYMHBI OT JIPYTOM C MPEACTAaBICHUEM PE3yJbTaTOB B BUAC rpaduka MIn
TaOJIULIBI.

5. [TpoBepka 3aJaHHBIX MPEANONIOKEHUH (MPSAMBbIE W3MEpPEeHHs] (PU3UYCCKUX BEIUYMH W CPAaBHEHUE 3aJaHHBIX COOTHOIICHUMN
MEXy HUMH).

6. 3HAKOMCTBO C TEXHHYECKHUMH YCTPOHCTBAMH M UX KOHCTPYHPOBAHHE.

JIro6as paGouast mporpaMma JOJDKHA MPEAyCMaTpUBaTh BBINOJIHEHUE J1a00paTOPHBIX PadOT BCEX yKa3aHHBIX THUIOB. BriOOp TeMaTuku u yrcna paboT
Ka)XJIOTO THIIa 3aBUCUT OT 0COOEHHOCTEH paboueii mporpammsl 1 Y MK.

IIpoBenenne npsiMbIX U3MepeHnid (PU3HYECKUX BEJTHUNH

1. H3mepenue pasmepos Ted.

2 N3mepenune pa3MepoB MajlbIX TeEl.

3 Nsmepenne maccsl Tena.

4 N3mepenne oobeMa Tena.

5 N3mepenne cuibl.

6. W3mepeHne BpeMeHH mpoliecca, epruo/ia KojeOaHui.

7 Hsmepenne temreparypsl.

8 W3mMepeHue naBieHus BO3ayxa B OalsioHE MO MOPIITHEM.

9 W3mepenue cuibl TOKa U €ro peryivpoBaHue.

10.  H3MepeHue HanpsiKEHUS.

11.  U3mepeHnue yrioB najeHus ¥ MpeoMICHUs.
12.  Hsmepenue (HOKyCHOTO pacCTOSHUS JTHMH3BI.
13.  H3mepeHue paguoakTUBHOTO (OHA.

Pacuer no mosty4yeHHbIM pe3y/ibTATaM NPAMBIX U3MEPEeHH 3aBMCHUMOT0 0T HUX NMapamMeTpa (KOCBeHHbIe HU3MepeHMs)
W3mepenne nioTHOCTH BELIECTBA TBEPJOTO TENA.

Omnpenenenne ko3 duiieHTa TpeHUs CKOIbXEHUS.

Omnpenenenune )KeCTKOCTH MPYKUHBI.

Omnpenenenre BITATKUBAIOIIEH CHIIBI, EHCTBYIOLIEH HA MOTPYKEHHOE B )KUJIKOCTh TEJO.
Ornpenenenne MOMEHTA CHUITBI.

H3MepeHne ckopoCTH paBHOMEPHOTO JIBUKECHUS.

H3mepeHune cpeiHeil CKOPOCTH IBUKEHUS.

H3mMepeHne yCKOpeHHs paBHOYCKOPEHHOTO JIBUKEHHUS.

Ornpenenenre padoThl U MOITHOCTH.

Omnpenenenne 4acToThl KoneOaHU rpy3a Ha IPYKUHE U HUTH.

OmnpeneneHne OTHOCUTEIBLHON BIAXKHOCTH.

e Ol e

—_ O
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12.
13.
14.
15.
16.
17.

Omnpenenenne KOIMYECTBA TEIUIOTHI.

Omnpenenenne yaenbHON TEMIOEMKOCTH.

N3mepenne paboThl U MOILTHOCTH IEKTPUUECKOTO TOKA.

W3mepenne conpoTUBIIEHUS.

Omnpenenenne oNTUYECKON CUIIBI JIMH3HI.

HccnenoBaHne 3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00beMa MOTpy>KEHHOM YacTH OT MJIOTHOCTH KHJKOCTH, €€ HE3aBUCUMOCTH OT

IJIOTHOCTHU U MAcCChI TECJ1a.

18.

I/ICCJ'IC)IOBB.HI/IG 3aBUCUMOCTH CHJIbI TPECHHUA OT XapaKTEpa MOBECPXHOCTHU, €€ HC3ABUCUMOCTHU OT IIOIIAIH.

Haﬁ.mouelme SIBJICHUH M MOCTAHOBKA ONBLITOB (Ha Ka94¢CTBCHHOM ypOBHe) mo 06Hapy>lce}mm (l)aKTop()B, B/IMAKOIIHUX HA INPOTEKAHUE TaHHBIX

SIBJICHUI

WX h LD —

21.

Habnronenne 3aBUCMOCTH MepHo/ia KosieOaHuil rpy3a Ha HUTH OT JJIMHBI M HE3aBUCUMOCTH OT MAacCHI.
HaOmoneHnue 3aBUCUMOCTH Neprojia KoleOaHuil rpy3a Ha IpyKHUHE OT MacChl U )KECTKOCTH.
HaOmroeHne 3aBUCUMOCTH JaBICHUS ra3a OT 00beMa 1 TeMIIepaTyphl.

HaOmoneHue 3aBUCUMOCTH TEMIIEPATYPbl OCTBHIBAIOLIEH BOJIBI OT BPEMEHH.

WccnenoBanue sBneHUs B3aUMOJICHCTBUS KaTyIIKH C TOKOM U MarHMTa.

Hccnenosanue sBIEHMS 2JEKTPOMATHUTHON MHAYKIIHH.

HabmoneHune sBiaeHNs OTpaXeHHs U IPETOMIICHUS CBETA.

HaGmonenue sBIeHUS TUCTIEPCHH. 3

OO6HapykeHHe 3aBUCUMOCTH CONPOTUBIIEHUS IPOBOJHHUKA OT €T0 TapaMeTPOB U BELIECTBA.

HccnenoBanue 3aBUCMMOCTH Beca Tella B )KUIAKOCTH OT 00beMa MOrpyKeHHOH YacTH.

HccnenoBanne 3aBUCUMOCTH OTHOW (PU3NYECKOM BETMYMHBI OT JIPYToi ¢ MPeICTaBICHHEM Pe3yJIbTaTOB B BUJIE TpaduKa WA TaOIHIIBL.
HccnenoBanne 3aBUCMOCTH Macchl OT 00beMa.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH NP PABHOYCKOPEHHOM JIBHYKEHUU 0€3 HadaJIbHOW CKOPOCTH.
HccnenoBanue 3aBUCMMOCTH CKOPOCTH OT BPEMEHH U IyTH IIPU PABHOYCKOPEHHOM JIBUKEHUHU.
I/ICCHCI[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHUA OT CHUJIbI HABJICHUS.

HccnenoBanne 3aBUCUMOCTH Je(OPMALIUH NPYKUHBI OT CHJIBL.

HccnenoBanne 3aBUCUMOCTH Iiepro/ia KoieOaHUM Ipy3a Ha HUTH OT JUTHHBI.

HccnenoBanne 3aBUCMOCTH IEepUoJia KoJleOaHuil rpy3a Ha Npy>KUHE OT KECTKOCTU M MAcCCHhI.
NccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 ITPOBOJAHUK OT HAIIPSKEHUS.

HccnenoBanne 3aBUCMOCTH CHJIBI TOKA Yepe3 JTAMITOUKY OT HalpsKEHMSL.

HccnenoBanne 3aBUCMMOCTH yIUIa IIPEJIOMIICHHS OT yIJIa MaJCHUs.

IIpoBepka 3aJaHHBIX NPeANOJIOKeHUH (MpsiMble M3Mepennsi GU3NYECKNX BEJUYUH U CPAaBHEHHE 32JaHHBIX COOTHOLIEHMH MEXKIy HUMH).

IIpoBepka runores

l.
2.

[TpoBepka rumoTessl 0 TUHEHHON 3aBUCUMOCTH JAJTUHBI CTOIOMKA KUAKOCTH B TPyOKe OT TeMIepaTyphl.
[IpoBepka runoTessl 0 NPSIMOI MPONOPLMOHATBHOCTH CKOPOCTH IIPU PAaBHOYCKOPEHHOM JIBUKEHUH NPOUIEHHOMY ITyTH.



3. [IpoBepka rumoTe3sl: MpH MOCIEIOBATEIIFHO BKIFOUCHHBIX JIAMITOUKY U MTPOBOHUKA WITU JABYX MPOBOJHUKOB HANIPSDKEHUS CKIIAIBIBATh
HeJb3s (MOXKHO).

4. [TpoBepka npaBmiia CIIOKEHUS TOKOB Ha JABYX MMapaJlIeIbHO BKIIOYEHHBIX PE3UCTOPOB.
3HAKOMCTBO ¢ TEXHHYECKHMU YCTPOHCTBAMH U HX KOHCTPYHPOBaHHE

3. KoHcTpynpoBaHre HaKJIOHHOM MJIOCKOCTH € 3aaHHbIM 3HaueHueM KII/I.
6. KonctpyupoBanue apeomeTpa 1 UCTIBITAHUE €T0 PabOTHI.

7. COopka 3IeKTpUUECKOH 1IENH U U3MEPEHHE CUJIbI TOKA B €€ PAa3JINYHBIX YYacTKaX.
8. COopka AJIeKTpOMarHiTa U UCIBbITAHUE €0 EHCTBUS.

9. N3ydeHne anekTpruuecKoro JBUraressi IOCTOSHHOTO TOKa (Ha MOJIEINN).
10.  KoHcTpyHnpoBaHUE 3IEKTPOABUTATES.

11.  KoHctpyupoBaHue MOJEIH TEIECKONA.

12. KoHncTpynpoBanue Moienu JIOAKH C 3aJaHHOW IPy30M10AbEMHOCTHIO.

13.  Omenka cBOEro 3peHus 1 moJ00p OYKOB.

14.  KoHcTpyHnpoBaHHE MPOCTEHMIIETr0 reHepaTropa.

15.  U3yueHue cBOICTB U300paXKeHUsI B JINH3AX.

Cooeporcanue npozpammot Kypca pusuxu. 10 knacc.

MEXAHUKA (36 1)
1. Kunemaruka (12 )

Cucmema omcuéma. MarepuanbHas Touka. Korjga Te0 MOKHO cuuTaTh MarepuaiabHOM TOUKoi? TpaekTopus, MyTh U nepemenieHne. MraoBeHHas
cKkopocTh. HampaBiieHre MTHOBEHHON CKOPOCTH NP KPUBOJMHEHHOM JIBM)KEHHH. BEKTOpHBIE BENMYMHBI U UX MpoeKIun. ClloKeHne CKOPOCTEN.
[IpsimonuHeitHoe paBHOMEpHOE [BHKEHUE. Yckopenue. lIpsimonuHeliHOe paBHOYCKOpeHHOe JABMkeHue. CKOpOCTh U MepeMelleHUe Npu
NPSIMOJIMHEHHOM paBHOYCKOPEHHOM JABMKeHuHU. KpuBosuHeiiHoe nBuxenHue. J[BikeHue Tena, OpoieHHOoro mojl yIiioM K TOpu3oHTY. PaBHOMepHOE
JBUKEHHE TI0 OKPYKHOCTH. OCHOBHBIE XapaKTEPUCTUKH PABHOMEPHOI'O JBUKEHUS IO OKPYKHOCTH. YCKOPEHHUE IPU PaBHOMEPHOM JIBUKEHUH 10
OKPYXHOCTH.

Jemoncmpayusn

3aBUCHUMOCTb TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.

Jlabopamopnuie pabomut

1. U3mepenne ycKopeHus Tena Py paBHOYCKOPEHHOM JIBUKEHUU.

2. 3y4yeHue ABWKEHHUs Tela, OpPOILIEHHOTO TOPU30HTAIBHO.



2. Iunamuka (10 )

3aKOH MHEPLMH U SBJICHHE UHEpIUHU. VHepuuanbHble CUCTEMBI OTCUETA U NepBhIi 3akoH Herotona. [TpuHiun otHocutensHocTH ['anunes. Mecto
yenoBeka Bo BceneHnnoi. [ eoyenmpuueckas cucmema mupa. Ienuoyenmpuyeckas cucmema mupa. Bzaumoneiictsus u cuibl. Cuia ynpyrocTu.
3akoH I'yka. 3Mepenue cuil ¢ moMouiplo cuibl yrnpyroctu. Cuma, yckopenue, macca. Bropoit 3akon Herotona. IIpumepsl npuMeHeHHs] BTOPOTO
3akoHa Herorona. Tpertuii 3akon Herorona. Ilpumepsl nmpruMeHeHUsT TpeThero 3akoHa HproTOHA. 3aKOH BCEMHUPHOTO TAroTeHus. ['paBuTaninoHHas
MIOCTOSIHHASL.

Cuna tspxectd. J[BHKeHHE MO IEWCTBUEM CHUJT BCEMUPHOTO TATOTeHMs. JIBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB 3€MJIM U KOCMHUYECKUX KOpaOJeil.
[lepBas kocmuyeckass ckopocTb. BTopas kocmuueckas ckopocTb. Bec m HeBecomocTh. Bec mokosimierocs tena. Bec tenma, aBmxkymierocs c
YCKOPEHUEM.

Cuitbl Tpenus. Cuna TpeHus ckonbxeHus. Cuna TpeHus nokost. Cuia tpeHus kadeHusi. Cuiia COnpoTUBIICHUS B KUAKOCTAX U Ta3ax.
Jemoncmpayuu

SIBneHue uHepuuH.

CpaBHeHHE Macc B3aMMOAEHCTBYIOIINX TEI.

Bropoii 3akon HeroToHa.

Hsmepenue cui.

CIoXeHHE CUI. 15

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JiepopMaIiuu.
Cuiibl TpeHusl.

Jlabopamopnuie pabomut

3. OnpeneneHune KECTKOCTU MPYKUHBI.

4. Onpenencare KO3PPUITMECHTA TPSHHSI CKOIBKEHHUSI.

3. 3akoHbl coxpaHeHus B Mmexanuke (10 u)

Nmnynbe. 3akoH coxpaneHus: uMnyibca. Peaxmuenoe osudcenue. OcBoenne kocmoca. Mexanuueckasi padota. MomHocts. Pabota cun tsxectu,
yOpyroctu u Tpenus. Mexanuueckas sHeprus. [loreninuansnas sHeprusi. Kunernueckas sHeprusi. 3aKOH COXpaHEHUs YHEPTHH.

Jemoncmpayuu

PeakTuBHOE ABMKEHUE.

[lepexon noTeHUMaNbHONW SHEPTUU B KHHETUYECKYIO U O0OpaTHO.

Jlabopamopnas paboma

5. 3ydenune 3aKkoHa COXpaHEHUS] MEXaHUYECKOW SHEPTHUU.

4. Ctatuka u rugpocratuka (4 )



PaBHoBecue. YcnoBus paBHoBecus. MomeHT cuil. LIeHTp TshkecTH.
3aBUCUMOCTb JIaBJICHHUS KUIKOCTH OT MTyOuHBL. ATMOc]epHoe naBnenne. Cooluraromnmecs: cocyapl. 3akoH ApxuMesa. YCIoBHUs TUIaBaHHS TEll.
Jemoncmpayuu
IIpocTeie MexaHu3MBbl. biOKH, pbI4ar, HAKJIOHHAs! TUNIOCKOCTb.
PaBHOBecuHe pbluara, MoeIM Tejla HeNpaBUIbHON (POPMbI.3aBUCUMOCTb JIABIEHUS JKUIAKOCTH OT ITyOUHBI.
CooOmiaromuecst cocypl.
OO0HapysxeHre aTMOC(HEPHOTO AABICHHUS.
N3mepenue armochepHOro naBieHus: 6apoMeTpoM-aHEPOUIOM.
3akoH Apxumena
MOJVIEKYJIIPHASI ®U3UKA U TEIVIOBBIE SABJIEHUS (14 4)
5. Monekyasipaasi pusuka (74)

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIpHO-KMHEeTH4Yeckor Teopur. OCHOBHAs 3a/a4a MOJEKYJSIPHO-KMHETHYECKOM Teopuu. KommuecTBo BelecTsa.
Temneparypa u e€ uzmepenue. AOcosoTHas Imikaina Temmeparyp. ['azoBbie 3akonbl. M3omporiecchl. YpaBHEHHE COCTOSHUSI Ta3a. YpaBHEHUE
Knanetipona. YpaBHenue MenneneeBa — Kianelipona. OCHOBHOE ypaBHEHHE MOJICKYISIPHO-KMHETHIECKOW TEOpUU. AOCOIOTHAS TeMIIepaTypa 1
CpelHss KMHeTH4YecKas 3Heprus mosiekyn. Ckopoctu monekyn. CoctosiHus BemecTBa. CpaBHEHHME Ta30B, KUAKOCTEN U TBEpABIX Tenl. Kpucramsl,
amop(HbIe Tela U KUIKOCTH.
Jemoncmpayuu
Mexanunueckast MOieTIb OPOYHOBCKOTO JIBUYKECHUS.
H3omnpouneccel.
SIBieHNEe MOBEPXHOCTHOTO HATSHKEHUS HKUAKOCTH.
Kpucrannuueckue u amopdHsie Tena.
OO0BEMHBIE MOJIENTH CTPOCHHUS KPUCTAILIOB.
Jlabopamopnuie pabomut
6. OnbiTHas IpoBepKa 3akoHa boitst — Mapuotra.
7. IIpoBepka ypaBHEHHUS COCTOSIHUS UI€AJILHOTO Tasa.
6. TensioBble siBaeHus (74)

BuyTtpennss sneprust. CriocoObl U3MeHeHUs! BHyTpeHHel sHeprun. KonnuecTBo Temiotsl. [1epBblit 3ak0H TepMOJUMHAMUKHU. TerioBble JBUTATEIH.
X0noAUIBPHUKY U KOHIUIMOHEPHL. BTOpoil 3akoH TepmoauHamMuki. HeoOpatumMocTh nporeccoB U BTOPOM 3aKOH TEPMOAMHAMUKH. DKOJIOTMUECKHM
U JHepreTuueckuil kpusuc. OxpaHa okpyxaromen cpenpl. Pa3zoBele mnepexonsl. [lnmaBnenne u xkpuctamnusanus. VcnapeHne u KOHIAEHCALMs.
Kunienne. BraxxHOCTh, HACBHIIIICHHBIN U HEHACHILLICHHBIN Map.

Jlemoncmpayuu

Monenn TemnoBEIX ABUTATEIICH.
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Kunenue BosbI pu MOHUKEHHOM JIaBJICHUU.
YCTpolcTBO IICUXpOMETpa U TUTPOMETpa.
Jlabopamopnuie pabomut

8. I3MepeHne OTHOCUTEIBHOM BIAXKHOCTH BO3/TyXa.

IJIEKTPOCTATHUKA (6 u)

[Ipupona snextpuuectBa. Ponb 3nekTpuyeckux B3auMonelcTBUil. J[Ba poma anekTpuueckux 3apsaoB. Hocutenu snekTpuueckoro 3apsjia.
B3auMoneiicTBre anekTpuueckux 3apsaaoB. 3akoH Kynona. Dnekrpuyeckoe nose. HanpsxEHHOCTD a1eKkTprudeckoro nojsi. JImHum HanpsxEHHOCTH.
[IpoBOAHMKM M AMPIEKTPUKHU B AJIEKTPOCTATHUECKOM Iojie. IloTeHuan 3aeKTpoCcTaTUYeCKOro Mmojisi U pa3sHOCTh MOTEHLHanIoB. CBA3b MEXIY
Pa3HOCTHIO MOTEHLIMAIIOB U HAPSHKEHHOCTBIO AJIEKTPOCTATUYECKOr0 MOJs. DIeKTPOEMKOCTh. KoHaeHcaTOpbl. DHEPrus AIeKTPUYECKOro MOJIs.
Jemoncmpayuu

DIIEKTPOMETP.

[IpoBOHUKM B 3JIEKTPUYECKOM IOJIE.

JIMPIEKTPUKH B JIEKTPUYECKOM TIOJIE.

OHeprus 3apsKEHHOT0 KOHAEHCcaTopa.

[TOCTOSAHHBIH JIEKTPUYECKHH TOK (11 u)

Onexrtpudeckuil Tok. Mcmounuku nocmosinnoco moka. Cuna Toka. [[eHCTBUS IEKTPUUECKOro TOKA. DJIEKTPUUECKOE CONPOTHBIIEHHE M 3akoH Oma i
ydacTka uenu. Ilocriedosamenvroe u napanneivbHoe coeouneHus npoeooHukos. VIaMepeHus: cuibl Toka U HanpsbkeHusa. Pabora Toka u 3akoH Jlxoyms —
Jlenna. Momnocts Toka. OJIC neroynnka Toka. 3akoH OMa aiis nonHou nenu. [lepenada sHeprum B a1eKTpudeckoi 1enu. Tok B pa3IuyHbIX cpelax .
Jlabopamopnuie pabomut

JLLPNe9 «Onpenenenune 3/IC 1 BHYTpEHHETO CONPOTUBIICHUSI HCTOUHUKA TOKA».

JL.LPNe10 «MoutHoCTh TOKa B MPOBOAHUKAX MPU UX MOCJIEI0BATEIHHOM U MApaIEIbHOM COSTUHEHUNY.

IlonBenenue nroros yuedoHoro roaa (1 1)

Pe3epB yuyeOHOro Bpemenu (2 u)
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Cooeporcanue npozpammel Kypca pusuku. 11 knacc.

SJIEKTPOJINHAMMKA (16 )
Maruutnoe moJie (8 9)

B3aumopeiictBue MarHutoB. BzanmopaeiicTBME MNPOBOJHUKOB C TOKAMHM M MarHuTaMu. B3aumopeilcTBue MNpPOBOJHUKOB C Tokamu. CBS3b MeEXIy
MEKTPUUECKUM U MarHUTHBIM B3auMozeicTBueM. [ unoreza Amnepa. Marautnoe nosie. MarautHast uHAyKIus. [{eficTBe MarHUTHOTO TOJIsI HA IPOBOTHUK
C TOKOM M Ha JIBUXKYIIHECS 3apSKEHHbIE YaCTULIBI.

Hemoncmpayuu

MarauTHoe B3aUMOIEHCTBHE TOKOB.

OTKIIOHEHHUE JIEKTPOHHOTO IMyYKa MarHUTHBIM TIOJIEM.

MarsuTHas 3anuch 3ByKa.

Jlabopamopnuie pabomut
1. Onpenenenne J/IC u BHYTpEHHETO CONPOTUBIICHUS] HICTOYHHKA TOKA.
2®. Habmonenue neiicTBUSI MATHUTHOTO TIOJIST HA MPOBOAHUK C TOKOM.

18

DJIeKTPOMATHUTHASI HHAYKIMA (8 4)

SIBneHnEe 3IEKTPOMAarHUTHOM MHAYKLIMH. 3aKOH 3JIEKTpOMarHUTHOM uHAykuuu. [IpaBmino JleHua. SIBnenne camomHiaykuuu. WHIYKTHBHOCTB. DHEprus
MarHuTHOTO 1oJisi. [Ipon3BONCTBO, epenada u moTpedIeHHE AIEKTPOdHEPTHH. [ eHepaTop MepeMeHHOT0 TOKa. AJTBTEPHATUBHBIC HCTOYHUKHU SHEPTHUH.
Tpancghopmamopyer. Onekmpomaznumuvle 6onnvl. Teopus MaxkcBemna. OnbiTel I'epria.  [laBnenue cBeta. Ilepemaua wuHbopManum ¢ HOMOLIbIO
AJIEKTPOMArHUTHBIX BOJIH. M300pemeHnue paouo u npunyunvl paouocesizu. 1'eHepupoBaHHEe W U3Iy4yeHHE paauoBoiH. Ilepemaya um mpuém paguoBOIH.
IlepcieKTHBBI JIEKTPOHHBIX CPEICTB CBS3H.

Hemoncmpayuu

3aBucumocTtb DJIC HHAYKIMH OT CKOPOCTH U3MEHEHUS MarHUTHOT'O ITOTOKA.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJICOaHUsI.

OcnuiorpaMMa NEPEMEHHOTO TOKa.

I'eneparop nepeMeHHOro TOKa.

N3myuenue v Npuém 2JEKTPOMArHUTHBIX BOJIH.

OTtpaxkeHue U MPeTOMIICHUE 3JIEKTPOMArHUTHBIX BOJIH.

Jlabopamopnuie pabomut

3®. M3yueHue sBICHUS SJIEKTPOMATHUTHON UHIYKITUH.

4®. NzyueHue ycTpoicTBa U paboThl TpaHchopmaTopa.



KOJIEBAHUS U BOJIHBI (134)
Mexanuueckue KosneOaHus. AMIUIMTY/JA, IEPUOJ U YacToTa kKonebanuid. ['apmonnueckue konedanus. [IpeBpaienus sHepruu npu konedbanusax. HutsHoin
MasTHUK. [[py>KMHHBIA MasTHUK.

OnTuxa (16 )

ITpuponma csera. PasBuTtue mnpencraBieHMid O Npupone cBeta. [IpsamonumHeiiHoe pacnpocTpaHeHue cBeTta. OTpakeHHE M INpesloMIIeHUE cBeTa. JIMH3BI
[Toctpoenue n300pakeHuit B muH3ax. [ a3 u ontudeckue npudopsl. CBeToBeie BonmHBI. MHTepdepenuus crera. Audpaxnus ceera. COOTHOLMICHHE MEXTY
BOJIHOBOM 1 reoMeTpudeckoi ontukoi. Jlucnepcus cBera. Okpacka npeameroB. HppakpacHoe u3itydeHue. YibTpapHroneToBOe U3TyUeHHE.
Hemoncmpayuu

WnTepdepennus ceeta.

Hudpakuus cera.

ITosryueHue cnekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonmy4eHue criekTpa ¢ TOMOUIbIO TU(GPAKIUOHHON PEIIETKH.

[Tonsspu3zanus ceeTa.

[IpssMonMHEHOE PaCIIPOCTPAHEHNE, OTPAKEHUE U IIPEJIOMIICHUE CBETA.

OnTHueckue nMpruoOopsI. 19

Jlabopamopnuie pabomut
5. Onpenenenue moka3aresst MPEIOMIICHHUS CTEKJIA.
6. HaGmonenue naTepdepeHnny u qudpakiny cBeTa.

TEOPUSA OTHOCUTEJIBHOCTH (2u)

KBAHTOBAS ®U3UKA (14 u)
5. KBanTbI 1 aToMBbI (6 )

PaBHOBeCcHOE TeruioBoe m3nmydeHue. YibrpaduoneroBas karactpoda. I'mnoresa [Tnanka. @otorddext. Teopus dortorddexra. Ilpumenenue dotordpdexra.
OmwiTr Pesepdopna. Ilnanerapuas mozens atoma. Iloctynater bopa. Amomuvie cnexmpwi. CHeKTpalibHBIA aHamu3. DHEpreTHUecKkue ypoBHH. Jlazepsl.
CrioHTaHHOE W BBIHY)KJEHHOE M3iydeHue. [IpuMenenue yazepoB. DeMeHThl KBAaHTOBOW MexaHUKH. KopIyCKyIspHO-BOTHOBOM IyanusM. BeposaTHOCTHBIN
XapakTep aTOMHBIX MporieccoB. COOTBETCTBUE MEXAY KJIACCUUECKON U KBAHTOBON MEXaHUKOMH.

5. ATOMHOE SIIPO ¥ dJIeMeHTapHbIe YacTUIbI (8 9)

Crtpoenue aToMHOTrO spa. SAnepHsie cuibl. PagnoakTuBHOCTh. PagnoakTuBHbBIE IpeBpalieHus. SaepHble peakiuu. JHepeus cea3u amomHulx soep. Peakuuu
CUHTE3a W JeNeHus snuep. AHoepnas osuepeemuxa. Snepubii peaktop. lLlemubie sinepHble peakuuu. [IpuHIMO AEMCTBUS aTOMHOM 3JIEKTPOCTAHIIUM.



[lepcniekTHBBI ¥ MPOOJIEMBI SIEPHONW SHEPTEeTHKH. BIusHME paguanuy Ha KHUBBIE OpraHU3Mbl. MUp 3JeMEeHTapHbBIX YacTHil. OTKpPHITHE HOBBIX YACTHII.

Knaccugukanus snemenTapHbix yactull. OyHJaMeHTalIbHbIE YacTULIB! U (pyHIaMEeHTalbHbIe B3aUMO/ICHCTBHUS.
Hemoncmpayuu
dorodddekr.
JInnenyareie CIEKTPBI U3ITYYEHUS.
Jlazep.
CY€TunK HOHU3UPYIOIIMX YACTHUL.
Jlabopamopnuie padomut
7®. HabnrofieHre CIUIOIIHOTO U JIMHEHYaToro CIeKTPOB.
8. M3ydeHue TpeKkoB 3apsyKEHHBIX YacTULl IO (oTorpadusim.
9. MozaenupoBaHue paJloakTUBHOTO pacnajia.
ACTPOHOMMUSA U ACTPOPU3UKA (7 u)

Pazmeprr Conueunoit cucremsl. Connne. Mcecmoynux snepeuu Coanya. Ctpoenue Coinnia. [Tpupona ten ConHeunoit cuctemsl. [1naHeTsl 3eMHOM TPYIIIIbL.

[Tnanetsi-rurantel. Mansie Tena Conneunoit cuctemsl. [Tpoucxoxnenne CoTHEYHONW CUCTEMBI.

PaznooOpasue 3B&31. Paccrosaus mo 3BE31. CBeTuMOCTh M Temmeparypa 3B&31. CynpObl 3BE31. Hama [Mamaktrnka — Mieunblii myTh. JIpyrue rajakTHKH.

[Tpoucxoxxaenue u sBomonust Beenennoii. Paz6eranne ramaktuk. bonbinoit B3pbIB.

IloaBenenue nToroB yueonoro roaa (1 u)
Pe3epB yueonoro Bpemenn (1 )

TemaTuueckoe MJIaHNPOBAHME C ONpeaAeTeHHEM OCHOBHBIX BH/IOB Y4eOHOI /1eATe/IbHOCTH 00y4alomuXxcst

MecTto Kypca QU3UKH B Y4eOHOM IIaHe
B cootBeTcTBUU ¢ 6a3uCHBIM y4eOHBIM (0Opa3zoBaTeIbHBIM) TNIaHOM Ha u3yueHue ¢usuku B 10-11 kmaccax oTBoguTCs 2 yueOHBIX yaca B HEIEIO B TCUCHHE
Kaxoro roja oOyuenus. Becero 136 y4eOHBIX 4acos.

10 KJTACC. Yuebnuk: JI.O. I'ennenmreiin, O0.M. ux ®dusuka. YyeOnuk. ba3osslil 1 yriyonénnsiii yposens. 10 knace. B 3u. Y.1, 2 ., M.: Muemo3uHa,
2014.

3anaunuk: JI.O. 'enpenmnreiin, A. B. Komkuna, I'. U. JleBues ,®u3uka. 3anaunuk. ba3oblil 1 yriyonéunsiit yposau. Y. 3., M.: Muemosuna, 2014.

11 KJIACC. Yuebnuk: JI.O. I'ennenmreiin, FO. U. luk. ®uzuka. 11 knacc. B 2u. Y.1. yyeOHUK 171 ydamumxcs o011eo0pa3oBaTelbHbIX OpraHU3alui
(0a3oBbIif 1 yriryOneHHbIl ypoBHHU);nox pea. B. A. Opnosa. M.: Muemo3una, 2014.

3anaunuk: JI.O. I'ennenmteiin, A. B. Komkuna, I'. . JleueB ®@usuka 11 kiacc. B 2 4., U 2: 3agaunuk i ydanmxcsi o01eoopa3oBaTeIbHbIX
opranuzanuii((6a3oBbiil ¥ yriayoneHHbI ypoBHH). M.: MHemo3uHa, 2014.

20



TemaTnueckoe NJIAHUPOBAHUE. PU3UKA. 10 KJIACC(24 B Hen. 684 B rox)

Yucao Yacel Ha
Ne HazBanue Bcero
JlabopaTopubix | KoHTpoJibHBIE
n/n TeMBbI Yacos
pador padoThI
MEXAHUKA 36 5 4
1 Kunemaruka 12 ) 1
) JlnHamuka 10 ) |
3 3aKOHBI COXPAaHEHHUS B 10 1 1
MEXaHHUKE
4 Cratuka ¥ THAPOCTATUKA 4 0 1
MouiekyasipHasi (pu3uKa u 14 3 )
TeIJIOBbIE SIBJICHUSI
1 MonekynsipHasi hu3uka 7 2 1
) TennoBbie sSBICHUS 7 1 1
JIEKTPOCTATHKA 6 -- 1
\ IHoCTOSIHHBIN 3JIEKTPHYECKUH TOK 9 2 1
IonBeneHue UTOroB y4eOHOIO0 rojaa 1
IToBTOpenue. PesepB yueOHOIro BpeMeHH 2

ITo nporpamme 68 10 8




Temarnueckoe niianupoBanue. @Pusuka 11 kiaacc(24 B Hea. 684 B rox)

Yuciao Yacel Ha
Ne HaszBanue Bcero
w/n TeMBI Yacos Jla6oparopubix | KoHTpo/bHBIE
padot padoThI
SJIEKTPOJIMHAMUKA 16 2 2
1 MarauTHoe II0JIe 8 1 1
2 DNIEeKTPOMArHUTHASE MHIYKIIHS 8 1 1
KOJIEBAHUWS 11 BOJIHBI 13 1 2
3 Konebanus 7 1 1
4 Bonnsl 6 - 1
OIITUKA 16 2 1
5 I'eoMeTpuyecKkas ONTUKA 8 1 -
6 BoanoBas ontrnka 8 1 1
TEOPUS OTHOCUTEJIBHOCTHU 2 - -
7 DJIeMEHTbI TEOPUH OTHOCUTEIILHOCTH 2
KBAHTOBAS ®U3UKA 14 2
8 KBaHTEI 1 aTOMBI 6 1 ® 1
9 ATOMHOE SIpO U DJIEMEHTapHbBIC 2 ) 1
YaCTHULIBI
ACTPOHOMMSI U ACTPODPU3UKA 7 -- 1
10 Conneunas Cucrema 4 -
11 3BE3np1, 'amakTikm, Beenennas 3 1
IlogBeeHHe MTOrOB YUeOHOTO rojia 1 --
Pe3epB yueOHOro BpeMeHun 1 -- --
ITo nporpamme 68 7 +1® 9




KpuTtepun BbicTaB/IeHUsI OLIEHOK.

Ouenka omeemos yuauwiuxcsa

Ouenka «5» CTaBUTHCS B TOM Cllydae, €CJIM Y4YallUiicsd IMOKa3bIBaeT BEpHOE MOHUMAaHUE (PU3MUYECKON CYITHOCTH paccMaTpUBAEMbIX SIBICHHH M
3aKOHOMEPHOCTEH, 3aKOHOB M TEOpHUH, a TaK e MPaBUWIBHOE OINpeIeIeHUE (U3MUECKUX BEIMYMH, UX €IUHMIl U CIIOCOOOB M3MEPEHMS: IPABUIIBHO
BBITOJIHSICT YEPTEKU, CXEMbl U TpadUKH; CTPOUT OTBET IO COOCTBEHHOMY IUIaHy, COMPOBOXIIAET pPAccKa3z COOCTBEHHBIMU INPHUMEPAMHU, yMEEeT
IIPUMEHATH 3HAHUSA B HOBOM CHUTYallMy NP BBIIIOJIHEHUU MPAKTUYECKUX 3aJaHUM; MOKET YCTAaHOBUTH CBA3b MEXKAY M3y4acMbIM U PaHEEC W3y4YCHHBIM
MaTepuasoM 1o Kypcy (pH3HKH, a TAK)KE C MATEpPHAaJIOM, YCBOCHHBIM IPU U3YUYECHUU JIPYTUX MPEIMETOB.

Ouyenka «4» CTaBUTHCS, €CIIA OTBET YUCHHUKA YJOBJICTBOPSICT OCHOBHBIM TPEOOBAaHUSM Ha OIEHKY 5, HO JaH 0e3 UCIOJb30BaHUsI COOCTBEHHOTO IIJIaHa,
HOBBIX NPUMEPOB, 0€3 MPUMEHEHUs 3HAHUW B HOBOW CHUTyallMM, 6€3 HCIIOJIb30BAaHUS CBSA3EH C paHee H3YyYEHHBIM MaTepHalioM U MaTepualioMm,
YCBOCHHBIM TIPU HM3YYEHHUH JIp. MPEIMETOB: €CIM YYallUhCs MOMYCTWJI OJHY OIIMOKY WM HE Oojiee OBYX HEIOYETOB UM MOXKET MX HCIPABHUTH
CaMOCTOSITENIbHO WM C HEOOJBIION MOMOIIIBIO YUUTETIS.

Ouyenka «3» CTaBUTHCS, €CITM yUAIIUNCS PABUIBHO TTOHUMAET (PU3NYECKYIO CYNTHOCTh PACCMATPUBAEMBIX SIBJICHUH U 3aKOHOMEPHOCTEH, HO B OTBETE
UMEIOTCS OT/AEJIbHbIE MPOOENbl B YCBOGHUM BOIPOCOB Kypca (PM3MKH, HE MPEIMATCTBYIOIIME JIAlbHEHIIEMY YCBOCHHIO BOIPOCOB MPOrPaMMHOIO
Marepuaia: yMeeT NMPUMEHSTh MOJIYYCHHBIC 3HAHWS TPU PEIICHHH TPOCTHIX 3a/a4 C HMCIOJL30BAHUEM TOTOBBIX (DOpPMYJ, HO 3aTpymHSIETCS TPU
peleHny 3ajad, TpeOyroIuX Mpeodpa3zoBaHusl HEKOTOPBIX (hopMyII, HOMyCTHI He Oosee OfHOM rpy0oii omMOKU M OBYX HEITOUYETOB, HE Ooyiee OfHON
rpyOoii u omHOM HerpyOoit ommOKkH, He Oosiee 2-3 HerpyObIX OIMMOOK, OAHON HErpyOOl OMIMOKHN M TPEX HEAOUYETOB; TOMYCTHI 4-5 HETOUYETOB.

Ouyenka «2» CTaBUTCS, €CJIM YYAIIUHCS HE OBJIaJie] OCHOBHBIMH 3HAHUSMH M YMECHHUSMH B COOTBETCTBUHU C TPEOOBAHUSMHU MPOTPAMMBI M JIOITYCTHIT
00JIbIIIE OIIMOOK U HEAOYETOB UEM HEOOXOAUMO I OLIEHKH «3).

Ouenka «I» cTaBUTCSI B TOM cjIydac, €CJId YYCHHUK HC MOXKCT OTBCTUTH HU HA OAWH U3 IMOCTABJICHHBIX BOIIPOCOB.
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Ouenka KOHmMPOILHBIX Padom

Ouenka «5» cTaBUTCS 32 pabOTy, BBIIIOJIHEHHYIO TOJTHOCTBIO 0€3 OMMOOK U HEJOUYETOB.

Ouenka «4» cTaBUTCS 32 pabOTy BBIMIOJHEHHYIO MOJHOCTHIO, HO MPH HAJIMYUU B Hel He Oojee oIHOU Tpy0oii M OfHOM HerpyOoil OMMOKK M OHOTO
Henou€Ta, He 0oJsiee TPEX HEOUETOB.

Ounenka «3» CTaBUTCS, €CIM YYEHHK MPAaBUIBLHO BHINIOJHHI HE MeHee 2/3 Bceil paboThl WM JOMYyCTHI He Ooliee OAHOI rpyOoil OmmOKH U.ABYX
Henou€ToB, He OoJiee OHOM rpy0oii OmMOKKM M OfHOW Herpy0Ooil omuoOkH, He Oosee TpexX HerpyObIX OMIMOOK, ONHOW HErpyOoOd OmmMOKH U Tpex
HEZOYETOB, MpU Hanuuuu 4 - 5 HEeZOYETOB.

Ouenka «2» CTaBUTCS, €CIIM YUCIIO OMIMOOK U HEJOYETOB MPEBBICHIIO HOPMY ISl OIIEHKH 3 MJTH MPAaBHIIFHO BBIITOJHEHO MEHee 2/3 Bcelt paboThI.
Ouenka «1» cTaBUTCS, €CIM YYEHUK COBCEM HE BBIMOJIHWI HU OJHOTO 33JIaHHUS.

QOuenka n1abopamopusix padoom

Ounenka «5» CTaBUTCS, €CIU y4YallUiicsl BBINOJHSAET pabOTy B MOJHOM 00BEME C COOJNIIOJEHHEM HEOOXOIUMOW IOCIIEe0BaTeIbHOCTH MPOBEACHUS
OMBITOB U M3MEPEHMI; CAaMOCTOSATENIbHO M PAallMOHAJIBHO MOHTHUPYET HEOOXOIMMOe 00OpYIOBaHHUE; BCE OIBITHI MPOBOAUT B YCIOBHUAX U PEXKHUMAX,
o0ecrevrBaoIUX MOJyYeHUE MPaBUWIbHBIX PE3YJIbTATOB U BBIBOJOB; COOMIOAAaET TpeOOBaHUS MpaBUil OE30MACHOCTH TpyJa; B OTYETE MPAaBUIBHO U
AKKypaTHO BBINIOJHSET BCE 3alUCH, TaOIMILIbI, PUCYHKH, YEPTEXKHU, T'PapUKH, BHIYUCICHU; IPABIIILHO BBIMOJIHACT aHAIN3 TOTPELIHOCTEH.

Ounenka «4» cTaBUTCS, €CIIU BBIIIOJHEHBI TPEOOBAHUS K OLIEHKE «5» , HO ObLIO JOIMYILEHO ABa - TPU HeJo4eTa, He Oosee oqHON HerpyOoil omuoKu u
OJIHOT'O HEOYETA.

Onenka «3» craBUTCA, e€ciaud padoTa BBINOJHEHA HE TOJIHOCTBIO, HO OOBEM BBHIIOJHEHHONM 4YacTW TAaKOB, IO3BOJSIET TOJIYYHTb
NpaBUIbHbIE PE3YJIbTAaThl U BBIBOJBI: €CJIM B XOJ€ MPOBEICHUS OIBITA U U3MEPEHUI ObLIN TOMYILEHb! OLIHOKH.

Onenka «2» cTaBUTCS, €ciad paboTa BBINOJIHEHA HE IOJHOCTbIO M 0OBEM BBINOJIHEHHOH 4acTu paboThl HE MO3BOJISET CAENATh MPAaBUIbHBIX
BBIBOJIOB: €CJIM OIBIThI, U3MEPEHUS, BEIYUCICHHS, HAOII0ICHUS IPOU3BOAUINCH HEMPABUIIBHO.

Ounenka «1» cTaBUTCS, €CJIM yYalIUIICsl COBCEM HE BBINOJIHWI padoTy.

Bo ecex cnyuasx oyenka cHudicaemcs, eciu y4eHux He coomooan mpeboeanus npasuil 6e30nacHocmu mpyoa

IlepeyeHnL OIINOOK.

I. TI'pyOnbie omuoOKu.
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Hesnanne OHpeI[eJ'ICHI/Iﬁ OCHOBHBIX HOHHTHﬁ, 3dKOHOB, IIpaBHIJI, MOJIOKEHUM TCOpUH, (bOpMy.]'I, 06H_[erI/IH$ITBIX CHMBOIJIOB, 0003HaYeHHU

(I)I/I?)I/I‘-ICCKI/IX BCJIIMYMH, CAUHUIY U3MCPCHUS.

HeymeHune BBIIENATH B OTBETE TIIABHOE.

Heymenne npuMeHSTh 3HaHUS JJIS1 pEHICHUS 33734 U OObICHEHHS (PU3MUYECKUX SBICHUN; HETPaBUIIbHO C(HOPMYIMPOBAHHBIE BOIPOCHI, 3adaHUs
WIN HEBEpHBbIC OOBSICHEHHS XOJa WX pEIICHUS, HEe3HaHWE TPUEMOB PEIICHHS 3a/la4, aHAJOTHMYHBIX paHee pEIICHHBIM B KJacce; OIIMOKH,
IMMOKAa3bIBAOIINEC HEITPABUIIBHOC MOHUMAHUEC YCJIOBHA 3aJa41 WJIK HETIPABHUIIbHOC UCTOJIKOBAHHUEC PCILICHMA.

Heymenune untaTh U CTpOUTh rpadMKu U IPUHIUITHAIBHBIC CXEMBI

Heymenue moaroroBuTh K paboTe YCTAaHOBKY WM JabOpaTopHOE OOOpYHIOBaHHE, MPOBECTH OMBIT, HEOOXOMUMBIE PAcUeThl WM HCIIOIH30BATh
TIOJTy4YCHHBIC JaHHBIC JJIs1 BBIBOJIOB.

HeOpexxHoe oTHOIIEHHE K TaOOpaTOPHOMY 00OPYAOBAHUIO U U3MEPHUTEIBHBIM MTPUOOpaM.

Heymenue ornpenenuTh Moka3zaHus U3MEPUTEILHOTO IPUO0pa.

Hapymenne tpeboBanmii npaBui1 6€30MacHOro Tpy/a NpY BHITOTHEHUN SKCIIEPUMEHTA.

I1. Herpy0sbie omuoxu.

Hetounoctu ¢popMymmpoBOK, ONpe/ieNieH i, 3aKOHOB, TEOPHA, BBI3SBAHHBIX HETTOJHOTON OTBETa OCHOBHBIX NMPH3HAKOB OMPEAEIISIEMOTO MOHSTHSI.
Omn6xy, BbI3BaHHbIE HECOOIOAEHUEM YCIIOBHM MTPOBEIEHHS ONbITa UM U3MepeHni. OmMOKY B YCIOBHBIX 0003HAUCHUSX HA
MPUHIUIHAIBHBIX CXEMaX, HETOYHOCTH YePTeXel, TpaHKoB, CXEM.

[Iponyck iy HETOYHOE HalMCaHUE HAMMEHOBAHUHN eTUHULl (PU3NYECKUX BETUYMH.

HepaunonanbHblil BBIOOp X0/1a pELICHHUS.

I11. Henouernl.

HepanmonanpHble 3aNIUCH MPU BBIYUCIICHUSIX, HEPAI[HOHATIBHBIC IPUEMbI BEIYUCIICHUH, peoOpa30BaHMid U PEIICHUS 3a1a4.
Apudmerndeckre omMOKN B BEIYUCICHHUSX, €CITH OTH OIIUOKH rpy00 HE HCKaXAIT PeaJbHOCTh MOyUYEeHHOTO pe3yibrara. OTaenpHbIe
MOTPEITHOCTH B JOPMYIIMPOBKE BOIIPOCA MITH OTBETA.

HeOpexHoe BBIMOIHEHHE 3alTUCeid, YepTexel, cxeM, rpaduKoB.

Opdorpaduueckre U MyHKTyallMOHHBIE OMITHOKH.

A
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