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ITosicHuTe/ILHAA 3aMMuCcKa

IlepeueHb HOPMATHUBHBIX JOKYMEHTOB (BbIOpATh U3 CIIHCKA)
®enepanbHbIM  3akOHOM OT 29.12.2012 Ne 273-®3 «O6 o06pa3oBaHuM B
Poccuiickon ®enepaium»;
®I'OC cpegHero obmjero oOpa3oBaHUs, YTBEP)KAEHHBLIM  TPHUKA30M
MUHHUCTepCTBa obpa3oBanus u Hayku P® ot 17.05.2012 Ne 413 (B pefjakiiiv OT
12.08.2022 Ne 732);

@®OII cpeanero obiiero oOpa3oBaHUs, YTBEP)KAEHHbBIN TTPUKA30M MUHITPOCBEIIeHHUs
Poccum Ne 371 ot 18.05.2023 1.
Yyebunie riansl KI'BOY 11IA 2.

O0mias xapakTepucTHKa yue0Horo npegmera «dusuka »

CopepkaHve mnporpaMMbl MO (DM3MKe HamnpaBlieHO Ha (OpMUpOBaHHE
eCTeCTBEeHHO-Hay4YHOM KapTWUHbl Mupa oOyuvaromumxcsi 11-12 KiaccoB rmipu
oOyueHuM Ux Pu3rKe Ha 0a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/IeTeTbHOCTHOTO
noaxoza. ITporpamma mno ¢wu3mke cootBercTByeT TpeboBanusm ®PI'OC COO k
II/IAHUPYEeMBIM JINYHOCTHBIM, IIpeAMEeTHbIM W MeTalpegMeTHbIM pe3yJbTraram
oOyueHusi, a TakKe YUYUTbIBaeT HeOOXOJUMOCThb peanu3aliiyd MeXKIpeJMeTHbIX
cBsizell (U3MKU C ecTeCTBEHHO-HAyYHbIMU YyuyeOHbIMU TIpefMeTamMu. B Heil
OTIpe/IeJISIIOTCS OCHOBHBIE Llefd M3yueHusi (U3MKU Ha YPOBHE Cpe/iHero o01iero
obpa3oBaHusl, MJIaHUPyeMble pe3y/bTaTbl 0CBOEHUS Kypca (M3UKH: TMUHOCTHbIE,
MeTaripe]MeTHbIe, TIpejMeTHbIe (Ha 6a30BOM YPOBHE)

[IporpamMma no pu3nKe BK/IHOUAET:

TJIaHUpyeMble pe3y/bTaThl OCBOEHHsI Kypca (GH3UKM Ha 06a30BOM YpOBHe, B
TOM UHCJie TIpe/IMeTHbIe pe3yJ/IbTaThl 110 ToZjaM 00yJeHus;

coflep>kaHue yueOHoro rpeameTa «Pu3uka» Mo rojgam 00yueHusl.

dusrka Kak Hayka O Haubosee OOIMMX 3aKOHAX ITPUPO/bI, BLICTYIIas B
KauecTBe y4eOHOTO TpeiMeTa B IITKOJIe, BHOCHT CYIIeCTBEHHBIN BKJ/IaJ| B CUCTEMY
3HaHul 06 oKpyskatoiijem mupe. LIIKoabHBINA KypC (GU3UKU — CUCTEMOOOpa3yIoIHil
JIIsT eCTeCTBeHHO-HAayUYHBIX YUeOHBIX MPeAMEeTOB, MOCKOJILKY (DU3HUUYeCcKre 3aKOHBI
JeXXaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, H3yYaeMbIX XHMUeH, OHWOJorue,
dbusnueckoir reorpadueii U acTpoHoMMel. Vcrionb3oBaHHWE U AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHWUW  OMpefie/isieT XapakTep U pa3BUTHe
pa3HOOOpa3HbIX TEeXHOMOTUM B cdepe >SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TIOJIyYeHHs] HOBBIX MaTepuasioB C 3aJlaHHbIMHA CBOMCTBAMHU U APYTHX.
N3yueHne (puU3NKKM BHOCAT OCHOBHOM BK/IaJ B (DOpMHpOBaHWE eCTeCTBEHHO-
Hay4yHOU KapTWUHBI MHpa oOydaromuxcs, B GOpMHpOBaHHe yMeHHUN MNpPUMEHSTh
Hay4YHbIN MeTO/I TI03HaHUSI TP BLITIOJIHEHUU UMY YUeOHBIX KCC/ie/JOBaHUMH.

B ocHoBy Kypca Gu3uKA [/ YPOBHSI cCpeiHero o0iero obpa3oBaHus
TOJ/IO’KeH psAJl WJeld, KOTOpble MOXKHO pacCMaTpuUBaThb KaK TPUHLIUIBLI €ro
MTOCTPOEHMUSI.



Hoes yenocmHocmu. B COOTBETCTBUU C HeWl KypC SIB/SIETCS JIOTUUYECKU
3aBepIIEHHBbIM, OH COZIEP)KUT MaTepran M3 BCeX pa3ZiesioB (PU3MKH, BKIHOUYAeT Kak
BOITPOCHI K/IaCCUYECKOM, TaK U COBpeMeHHOM (hH3UKHU.

Hoes ceHepanusayuu. B CcOOTBeTCTBUM C HeW Marepuan Kypca (PU3UKU
00beIMHEH BOKPYT (H3WUYECKUX Teopui. Beayim B Kypce SIBISETCS
dbopmMUpoBaHUe Mpe/iCTaB/IeHUN O CTPYKTYPHBIX YPOBHSIX MaTepUU, BeIeCTBe U
roJie.

Hoesa 2ymanHumapusayuu. EE peanuzanusi mipeAnosaraer WCIO/Ib30BaHUEe
T'YMaHUTApHOTO TOTeHLMana (U3MYecKor HayKH, OCMBIC/IEHWe CBSI3U Pa3BUTUS
¢usvkn C pa3BuTheM OOIecTBa, a TakkKe C MHPOBO33peHUYEeCKUMH,
HPABCTBEHHBIMH U SKOJIOTMUeCKUMU TTPOOIeMaMHu.

Hoes npuxknaoHvoli HanpaeneHHocmu. Kypc ¢Gu3MKM — mpeArionaraeT
3HAKOMCTBO C IIMPOKUM KPYTOM TeXHHUYECKHUX W TeXHOJIOTMUeCKUX MPUI0KeHUM
V3YUYEHHbBIX TEOPHUH 1 3aKOHOB.

Hoes skonoecusayuu peanusyeTcsi TOCPEJCTBOM BBEJEHHsI 3J1EMEHTOB
cofiep>KaHusl, TIOCBAIIEHHBIX HSKOJIOTUYECKUM TpobsieMaM COBPEMEHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TEXHWKW U TEXHOJIOTHH, a TakKKe O00CYKIeHUs
npobJieM palMoHaTLHOTO TIPHUPOAOTIO/IH30BAHUS U KOJIOTMUeckoi 6e301acHOCTH.

Crep>KHEBbIMM 37ieMeHTaMH Kypca (M3UKH Ha ypOBHe CpeJiHero oOIiero
obOpa3oBaHust SBJSIOTCH (uU3ndeckrie Teopud ((hopMUpOBaHUe TpeACTaBAeHUN O
CTPYKType MOCTPOeHUs] (PU3NUeCKOr TeOpHH, PO (PyH/aMeHTa/lbHbIX 3aKOHOB U
TPDUHLIMIIOB B  COBPEMEHHBIX TMpeJACTaBJIeHUsIX O TPUpPOAe, TpaHULax
TIPUMEHUMOCTH TEOpUH, [Jid OIMCaHWsl eCTeCTBEeHHO-HayUHbIX SIBJIEHUM U
TIPOLIECCOB).

CuUcTeMHO-ZiesiTeIbHOCTHBIN TIO/IX0/, B Kypce (PM3WKU peai3yeTcs Mpexxie
BCETO 3a CYET OpraHu3alid SKCIepUMeHTaTbHON JesSTeTbHOCTH O0YyJaroluXCs.
Ons  6Ga3oBoro ypoBHS Kypca GHU3MKA — 3TO HCIOAb30BaHUE CHUCTEMbI
(bpOHTaNbHBIX KpPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1TabOPAaTOpHBIX paboT,
KOTOpbIe B TIporpamme Mo ¢u3nke o0beJuHEeHbI B OOIMMI CITUCOK YUEHHUECKHUX
MpakTUUecKux paboT. BoifieieHne B yKa3aHHOM repedHe jgabopaToOpHbIX pabor,
TIPOBOJIUMBIX  /IJIA KOHTPOJSI U  OLIEHKH, OCYIIeCTB/AeTCS  yuyaCTHUKaMH
oOpa3oBaTe/bHOrO TIpollecca MCXOAs U3 0COOeHHOCTeM TIJIaHUPOBaHUSI U
ocHaileHuss KabuHeta ¢usuku. [Ipu 3ToM obecrieurBaeTcss OBJaJieHUe
00yuarolUMHUCS YMeHUSIMU TIPOBOJWTH KOCBEHHbIe H3MepeHWUs], HCC/ieOBaHUs
3aBUCUMOCTeN (PU3UUeCKUX BeJWUMH K TIOCTAHOBKY OMBITOB I10 TIPOBEPKE
TIpe/I/IO>KeHHbIX THUTIOTE3.

Bonbilioe BHUMaHUe y/ie/sieTCsl PellieHUI0 PACUETHBIX U KaueCTBeHHbBIX 3a/1au.
[Tpu 3TOM /17151 paCUETHBIX 3aJja4 MPUOPUTETOM SIB/ISIFOTCS 3a/laui C SIBHO 3a/JlaHHOU
¢bu3nueckoil MoJenbio, TIO3BOJISIIOIME TIPUMEHSITh UW3yueHHble 3aKOHbI WU
3aKOHOMEpPHOCTHM KaK W3 OJHOr0 pasfiesia Kypca, Tak U WUHTErpupys 3HaHUS U3
pa3HbIX pa3/enoB. [/ KaueCTBeHHbBIX 3a/Jjau NMPHUOPUTETOM SIBJISIIOTCS 3a/laHUs Ha
o0bsicHeHHe TIpOTeKaHWsl (M3UUeCKUX SIBJIEHWM M TIPOIIeCCOB B OKpY’KaroIlleu



Ku3HU, TpeOyrome BbIOOpa (uU3MUecKol MoJenud [ CUTyallud TPaKTHUKO-
OpHEHTHPOBAHHOT'O XapaKTepa.

Ilen u3yueHusi yueOHoro mnpeamera «®u3MKa» HAa yPOBHe CpeJHEro
o0pa3oBaHMs: B TOM UKC/ie BHEYPOUHOU 1 KOPPEKI[MOHHBIHN /IeATeTbHOCTH.
dbopMupoBaHWe WHTepeca W CTpPemM/ieHUs OO0ydarIuxcs K HayuHOMY
W3yUeHUID TIPUPO/IbI, pa3BUTHE UX UHTE/UIeKTyaJbHbIX W  TBOPYECKUX
CIIOCOOHOCTe};

pa3BUTHE TIPE/ICTaB/JIeHU O HayYyHOM MeTo/le T03HaHHs M (OpMHUpOBaHUe
MCC/IeI0BaTe/IbCKOr0 OTHOLLIEHUS K OKPY>KatOL[UM SIBJIEHUSIM;

(dbopMHUpOBaHre HayuYHOTO MHPOBO33DEHUsI KakK pe3y/bTaTa U3yueHHs OCHOB
CTPOEHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (hM3UKUY;

dbopMrpoBaHre yMeHHI 0OBSCHATD SIBJIEHHUS C UCTIOb30BaHUEM (DH3UUeCKUX
3HAaHUM Y HayYHbBIX []0Ka3aTe/bCTB;

dbopMupoBaHye TpeCTaBAeHU O poyid (U3MKU [T Pa3BUTUS [IPYTHUX
eCTeCTBEHHbIX HayK, TEXHUKW U TEXHOJIOTHU.

JlocTKeHHMe 3THX Ije/iel 00ecreurBaeTcs pelieHreM CIeAyIIuX 3ajaq
B TIpoIjecce u3yueHus Kypca hHU3MKHM Ha YpPOBHE CcpefiHero o0iero obpa3oBaHus:

ripuoOpeTeHre CUCTeMbl 3HaHUM 00 0OIHX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHax,  TeopusX,  BK/JKOYasg  MeXaHWKy,  MOJIEKY/JSpHYHO  (HU3UKY,
3JIEKTPOAVUHAMUKY, KBAHTOBYIO (PU3UKY U 37IeEMEHThI aCTPO(PU3HKY;

dbopMrpoBaHre YMeHHI MIPUMEHSITh TeopeTHUeckre 3HaHUS 11 00bsCHeHUs
bur3nueckux SIBJIEHWM B TPUPOJEe W [Jis NPUHATUS TPAKTUUYECKUX pelleHWud B
TIOBCeIHEBHOM JKU3HU;

OCBOEHHe CIT0COOOB pellleHHss PAa3MUuHBIX 3aflau C sBHO 3aZlaHHOMN
¢du3nueckoil MofeNblo, 3a/ay, TMoApa3yMeBalol[UX CaMOCTOSITe/IbHOe CO3[aHUe
bur3nueckoil MojieNy, aZieKBaTHOM yC/IOBUSIM 3a/iauu;

NMOHMMaHWe (U3NUeCKUX OCHOB W TPUHLIMIIOB [IeWCTBUS TEeXHUUEeCKHUX
YCTPOWCTB M TEXHOJIOTMYECKUX TPOLIeCCOB, UX BAUSHUS Ha OKPY>KaIOLYIO Cpeay;

OB/lafiIecHWe MeTOJAaMH CaMOCTOSITe/TbHOTO TIJIaHMPOBAaHUS U TIPOBeJEHUs
(U3MUeCcKUX SKCIIEepUMEHTOB, aHa/JW3a W UWHTeprpeTalyu HWHQOpMaluu,
orpe/ie/ieHUs IOCTOBEPHOCTHU MOTyUYeHHOT0 pe3y/bTaTa;

CO3/laHMe YCJIOBUM JJ/11 Pa3BUTHSI YMEHWUU TMPOEKTHO-UCC/IeJ0BaTeIbCKOM,
TBOPUYECKOU J|eATeTbHOCTH.

MecTo yuedHoro npeamera «PU3UKa» B yUueOHOM I/IaHe

B cootBercTtBUM ¢ PI'OC COO du3mka sBaseTcsi 00s3aTe/TbHBIM ITpeMeTOM
Ha ypOBHe cpejiHero obiijero obpa3zoBanus. JlaHHas mporpaMma mnpeaycMaTpUBaeT
n3ydeHre ¢hr3UKU Ha 6a30BOM ypoBHe B 06beme 136 yacoB 3a fia rozga. O0yueHus
1o 2 yaca B Heziento B 11 (68 ywacoB), 12 kaccax (68 yacoB).

YMK yueGHOro mpegMera/yuedOHOro Kypca /AIA Tmejarora u
oOyuaromerocs.



Cojiep>kaHue yue0OHOro mpegMeTa
11 knacc

Paszjen 1. ®usuka U MeTO/ibI HAYYHOI'0 II03HAHUA

du3uka — Hayka O npupoje. HayuHble MeTO[bl IO3HAHUS OKPY’Karollero
Mupa. Posb 9SKCrilepyMeHTa YW TeOpUM B [IpoLiecce TII03HAHUSA IPUPOJBI.
OKCIepyMeHT B (PU3KKe.

MogenupoBanue (U3MYECKUX sIBJIeHUW W mporeccoB. HayuHble rumoressl.
dusrueckre 3aKOHbI M TeopuM. ['paHULIbI NPUMEHUMOCTU (PU3MYECKUX 3aKOHOB.
[TpuHLMIT COOTBETCTBUA.

Ponb u MecTo (u3uKUA B (D)OPMUPOBAHUM COBPEMEHHOW HAyYHOW KapTHHBI
MUPA, B TIPAKTUUECKOM JeATeIbHOCTH JIFOEH.

HemMoHCTpauuu

AHanoroBble ¥ 1M(pOBBIe H3MepUTe/bHbIe TPUOOPHI, KOMITbIOTEpHBIE
JaTYUKH.

Pa3pen 2. MexaHUKa

Tema 1. KunemaTuka

MexaHuueckoe JABKeHHe. OTHOCUTENBHOCTh MeXaHWYeCKOTO JBUKEHUS.
Cucrema otcyéra. TpaekTopus.

[TepemelileHre, CKOPOCTb (Cpe[HsISi CKOPOCTh, MI'HOBEHHAas CKOPOCTb) U
YCKOpeHHe MaTepuajibHOM TOUKM, MX MPOEKLMM Ha OCU CUCTeMbl KOOpJMWHAT.
Crio)keHue TiepeMeleHUM U C/I0KeHe CKOPOCTEN.

PaBHOMepHOe W pPaBHOYCKODEHHOe MpsSMOJMHelHoe ABWXeHWe. ['paduku
3aBUCHMOCTH KOODJAWHAT, CKOPOCTH, YCKOpeHus, IyTU U I[epeMelleHust
MaTepyaJbHOW TOUKUA OT BPEMEHH.

CBobopiHOe TIazieHre. Y CKopeHre CBOOOIHOTO TajeHusl.

KpuBonvHeniHOe  fBWwXKeHue. [IBW)KeHWe  MaTepuaJbHOM TOUKM 1O
OKPY>KHOCTH C TIOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YTJIOBasi CKOPOCTbh, TUHEWHast
ckopocTb. [Teprog 1 uactoTa obpairjeHus. [leHTpocTpeMUTeTbHOE YCKOPEHHE.

TexHuuyeckue YCTPOMCTBA U TMpaKTUUYeCKoe TIpUMEHEeHMWe: CIUJOMeTp,
JIBIDKeHUe CHapsiZioB, 1|eTIHble ¥ PeMEHHbIe TiepejauM.

JemMoHCcTpauumn

Mopenb cucTteMbl OTCYéTa, WUTKOCTPALMs KWHEMaTUYeCKUX XapaKTePUCTHK
JBIDKEHUSI.

[Tpeobpa3oBaHuie ABW)KeHUH C UCII0/Ib30BaHUEM TTPOCTHIX MeXaHH3MOB.

[TageHuvie Ten B BO3JyXe U B pa3pe>XeHHOM TTPOCTPAHCTBE.

HabstofeHrie [BWKeHUsI Tena, OpPOIIIEHHOTO TI0f YIJIOM K TOPHW30HTY U
TOPU30HTANIBHO.

3MepeHne yCKOpeHHsi CBOOOAHOTO TafIleHusl.

HarpaByiieHre CKOPOCTU NPU IBUXKEHUH 110 OKPY>KHOCTH.

YueHnueckuii IKCiepUMeHT, J1a0opaToOpHbIe PadOTHI

M3yueHrie HEPAaBHOMEPHOTO ABW)KEHUS C Lie/Ibl0 Orpejie/ieHusi MrTHOBEHHOU
CKOPOCTH.



WccnenoBaHve COOTHOLLEHUSI MeXy TMYTSIMM, NPONJeHHbIMU TeJoM 3a
1oC/ie/joBaTe/IbHble  paBHble TIPOMEXYTKHM BpeMeHU TIPU PaBHOYCKOPEHHOM
[BIKEHWH C HaYa/IbHOM CKOPOCTBIO, PABHOU HYJIIO.

M3yueHune IBWKeHUS LIapyKa B BI3KOU >KUJKOCTH.

M3yueHue ABW>KeHUs Tesa, OPOLIeHHOTO TOPHU30HTABHO.

Tema 2. [lnuHaMuKa

[MpyHuun  oTHocuTenbHOCTH  ['amunesi.  [lepBeii  3akoH  HbrOTOHa.
WNHepuyanbHble CUCTEMBI OTCUBTA.

Macca tena. Cuna. [IpuHumn cynepnosuiuyd cui. Bropou 3akoH HberOTOHa
[/1s1 MaTepraJbHOM TOYKHU. TpeTui 3aKkOH HbIOTOHA /1711 MaTepraibHbIX TOYEK.

3aKOoH BceMupHOro TtaroreHus. Cwuna TsbKectu. IlepBasg KocMmuyeckasi
CKOPOCTb.

Cuna yrnipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buabl TpeHust (IOKOS, CKOJIb>KeHUs1, KaueHus ). Cuiia tpenusi. Cyxoe
TpeHue. Cuia TpeHUs CKOJIbXKEeHUsI U cuja TpeHus okosi. KosduiyeHT TpeHus.
Cwua conpoTUBJIeHUS TIPU ABWKEHUU TeJla B XKUAKOCTU WU/ rase.

[MocTymaTe/ibHOE U BpalllaTelbHOe JBM>KeHHe abCOFOTHO TBEPZAOTO TeJia.

MoOMeHT CH/IbI OTHOCUTe/IbHO OCU BpaljeHus. [lnedo cumbl. YcmoBus
paBHOBeCHs TBEPJOrO Tea.

TexHuuyeckue yCTPOMCTBA Y TIPAKTUUECKOe T[pUMeHeHWe: TOZIUITHUKY,
JBIDKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

emMoHCTpauuu

ABneHue viHepLK.

CpaBHeHHe MacC B3aUMOJIeUCTBYIOLLIUX TeJl.

Bropoi1 3akoH HeroTOHa.

W3mepeHue cuil.

CrioxeHue CUJL.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Zie(hOpMaLvH.

HesecomocTs. Bec Tesa 1ipyv yCKOpeHHOM MOAbEME U MaJjeHUM.

CpaBHeHMe CUJI TPeHUS TIOKOST, KaUeHUsI U CKOJIb)KEeHUSI.

YcioBus paBHOBecus TBEPAOTO Tesia. Bubl paBHOBeCHUS.

YyeHUUeCKHM 3KCTIePUMEHT, JJabopaTopHbie pabOoThI

M3yueHue ABWKeHHs1 OpycKa M0 HaKJIOHHOM TJIOCKOCTH.

VccnenoBaHve 3aBUCMMOCTUA CUJI YIIPYTOCTH, BO3HHUKAIOLIWX B TPYXUHE U
pe3uHOBOM o0pasije, OT Ux Ae(opMaliuy.

WccnenoBaHve yC/IOBUM DPAaBHOBeECUS TBEPAOrO Tejla, UWMEIOMIEro 0cCh
BpalLleHus.

Tema 3. 3aK0OHBI COXpaHeHHUs B MeXaHUKe

VMrynbC MaTepuanbHOU TOYKM (Tesla), CACTEMbl MaTepUa/IbHBIX TOYeK.
NMnysibC cuibl U M3MEHeHWe UMITy/bCa Teja. 3aKOH COXPaHeHUs MMITYJIbCa.
PeakTHBHOe [IBU)KeHUe.



PaboTa cuibl. MOII[HOCTD CHUJTBI.

KuHeTnueckass SHeprus MarepuajbHOW TOUku. TeopemMa 00 W3MeHeHUH
KMHeTUYEeCKOU SHePruMu.

[ToTeHUManbHasA SHeprus. [ToTeHuManbHasA SHeprus yIIpyro
nedOopMUPOBAaHHOM  TIPY>KWHBI.  [loTeHI[MalbHasg  SHEPrusi Tefa  BOJH3U
IIOBEPXHOCTU 3eMJIU.

[loTeHUManbHBIE U HeIOTeHLUa/bHbIe CHUJIBL. CBs3b paboThI
HeroTeHIUa/JbHbIX CUT C U3MEeHEeHHWeM MeXaHWUeCKOW SHeprud CHUCTeMbl Tesl.
3aKOH COXpaHeHUs] MeXaHUYeCKOW SHepPruu.

Yrpyrue v Heynpyrve CTOJIKHOBEHUS.

TexHUuyecKre yCTPOMCTBA U TPAaKTUUYECKOe TpPUMeHeHHe: BOJOMET, KOIép,
TIPY>KUHHBIN MIUCTOJIET, IB)KEHUE PaKeT.

HeMoHCTpaLmuu

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTuBHOe IBUXKEHMe.

[Tepexo/| MOTeHI[MATbLHOM SHEPTUY B KUHETHUECKYIO U 00paTHO.

YueHUUeCKHI 3KCTIEpUMEHT, /Tab0paToOpHbie paOOThI

M3yueHue abCOMIOTHO HEYNPYToro yjapa C IOMOIIbI ABYX OJWHAKOBBIX
HUTSIHBIX MasiTHUKOB.

VccnenoBaHve CBsI3U pabOThI CU/IbI C U3MEHEHHEM MeXaHWUYeCKOW SHepPruu
TeJla Ha pUMepe pacTsKeHUs: pe3UHOBOIO XKI'yTa.

Pa3pen 3. Moneky/isipHas (pu3nKa 4 TepMoMHAMHKA

Tema 1. OCHOBBI M0J/IeKY/IIPHO-KHMHETHUECKOU TeOpHUHU

OCHOBHBI€E TIOJIO’KEHUST MOJIEKY/ISIPHO-KUHETAUECKOU TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBwkenue. [duddysusa. Xapakrep ABWKEHUS WU
B3aMMOJIEWCTBUS YacCTUL| BelecTBa. MoJiend CTPOeHHs TIas30B, JKULKOCTeH H
TBEPBIX Tel U 00bsICHEHNe CBOMCTB BelljecTBa Ha OCHOBe 3THX Mo/lenieid. Macca u
pasmMepsbl MosieKyJ/1. KonnuecTso BelljectBa. IloctossHHass ABorazpo.

TerytoBoe paBHOBecue. Temniepatypa u eé usMmepeHue. Illkana Temrieparyp
Lenbcus.

Mopens  wpeanmpbHOro rasa. OCHOBHOe ypaBHeHHe  MOJIEKYJISIPHO-
KUHeTUYeCKOW Teopuu HAeasbHOro rasa. AOCOMIOTHas TemriepaTypa Kak Mepa
CpefHell KWHeTUUYeCKOW 3HepPruu TeIuIOBOr0 JBW)KeHWs uactul] rasa. Illkana
Ttemriepatyp KenbBrHa. ['a30Bble 3aKOHbI. Y paBHeHWe MeHpeneeBa—KnamnerpoHa.
3akoH [lanbToHa. M30mporjeccel B M/eajbHOM rase C MOCTOSIHHBIM KOJIMYeCTBOM
BelllecTBa. ['paduueckoe mnpejcTaB/ieHre HW30MpPOLIECCOB: H30TepMa, HW30X0pa,
n3o0apa.

TexHuuyeckue YCTPOMCTBA U TMpPAaKTUUYECKOe TIPUMEHEeHHe: TepMOMEeTD,
6apomeTp.

JleMoHCcTpanuu

OmnbIThl, [OKa3blBaKIMe [AUCKPETHOe CTPOeHWe BelecTBa, (ororpadun
MOJIEKYJI OPraHUYeCKHX COeJMHEeHHUH.

OnbIThI 110 AU PY3UUN XKUAKOCTEN U ra30B.



Mogens OpOYHOBCKOTO ABI>KEHHUS.

Mogpens onbiTa LlTepHa.

OnbITHI, JI0Ka3bIBatoIIne CyILleCTBOBaHUE MEKMOJIEKYJIIPHOTO
B3aMMO/IeMCTBUSI.

Mogesnb, WITIOCTPUpYHOLLiasi NPUPOAY /laB/eHUs Ta3a Ha CTEHKU COCy/a.

OnbIThl, W/UIFOCTPUPYIOIME ypaBHEHWE COCTOSIHUS WUJeajbHOTO rasa,
W30IpO1[eCChI.

Y4eHUUeCKHM 3KCTIePUMEHT, JlabopaTopHbie pabOoThI

OrnpegeneHre Macchl BO3JyXa B K/JIaCCHOM KOMHATe Ha OCHOBe W3MepeHUM
00béMa KOMHATBI, /IaB/IeHHs U TeMITepaTyphl BO3AyXa B HEM.

VccnenoBaHye 3aBUCHMOCTU MeK/y TlapaMeTpaMM COCTOSIHUSI pa3peKeHHOI0
rasa.

Tema 2. OCHOBBI TEpPMOAMHAMUKH

Tepmo/luHaMUuecKasi cucTemMa. BHYTpeHHsisl SHeprusi TepMOJuHaMUUecKou
CHCTeMBbI U CIToco0bI eé M3MeHeHUs. KonuecTBo TerioTel M paboTta. BHyTpeHHsIs
SHeprusi ~ OJHOAaTOMHOTO  WJea/bHOTO  rasa. Bujabl  Temnsonepejayu:
TEeTIONPOBO/IHOCTb, KOHBEKLUS, U3/lyueHre. Ye/bHasi TelJIOEMKOCTh Bell[eCTBa.
KonuuecTBO TeMoThI MPU Terjionepeaayve.

[Tousatve 06 aauvabaTHOM Tipouecce. IlepBbili 3aKOH TepMOJWHAMUKHU.
[IpyuMeHeHre TIEpBOTO 3aKOHa TepMOJWHaMUKWA K u3ompolieccaMm. ['paduueckas
WHTeprpeTalys padoThI rasa.

BTopoii 3akoH TepMoiiHaMUKA. Heo6paTMOCTh Mpo1iecCcoB B TIPHUPO/IE.

TerioBble ~ MalliiHbL.  [IpUHIMIBI  JEWCTBUST  TETUIOBBIX  MAIIIWH.
[TpeoOpa3oBaHrsi 3HEPTHWM B TeIJIOBBIX MaliMHaX. Ko3dduimeHT Tose3HOro
JelcTBUsl TeruvioBoi MaiMHbl. [lukn KapHo u ero kKo3d@uijveHT M0Jie3HOTO
AeicTBus. DKoJ/Ioruueckre mpobieMbl TeTI03HePreTUKH.

TexHUueckue YCTPOWCTBA M TMpakTUUYeckKoe TpUMeHeHUe: JIBUraTesib
BHYTPEHHETO CropaHusi, ObITOBOM XOMOAW/ILHUK, KOHAULIMOHED.

JemoHCcTpauuu

3MeHeHWe BHYyTpPeHHeW >SHepruy Tejia MPU COBepIlIeHWH pabOThI: BbIIET
NpoOKM u3 OyTBUIKM TIO/ [AelCTBUEM CXKaTOro BO3/yXa, HarpeBaHue 3¢dupa B
NaTyHHOU TPyOKe MyTéM TpeHus (BUe0eMOHCTPALIUS).

3MeHeHre BHYTpeHHeM 3Hepruu (TeMIiepaTypbl) Tejia Mpu Terviornepezaue.

OnpIT 10 aArabaTHOMY pACIIMPEeHHI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mogenu nmapoBoii TypOWHBI, ABUTATE/IsI BHYyTPEHHETO CrOpaHUs], peaKTHBHOTO
JBUATaTeIs.

YueHUUeCKHI 3KCTIepUMEHT, TabopaTopHbie padOThI

3MepeHUe ye/bHOU TeMI0EMKOCTH

Tema 3. ArperaTrHbie COCTOSSHUA BelnecTBa. @a3oBbie nepexoabl



[Tapoobpa3oBaHue ¥ KOHAeHcalus. VcrmapeHue u kKureHue. A6GcosoTHas U
OTHOCHTe/IbHasi B/I@XHOCTb BO3Ayxa. HachbilleHHBbI Tap. Y[enbHasi TerioTa
napooOpa3oBaHUsl. 3aBUCUMOCTh TeMIepaTypbl KUTIeHUS OT JaBJIeHUsI.

Teéppoe Teno. Kpucranmueckue v amopdHbie Tefa. AHU30TPOIUSI CBONCTB
KpuctasuioB. JKuzpkue Kpuctauibl. CoBpeMeHHble MaTepHuasbl. [lnaBneHue u
KpUCTasUTU3alus. Y aeabHast TerioTa tuiaBaeHus. Cybmmarius.

YpaBHeHMe TeryioBoro 6anaHca.

TexHUUeCKHe YCTPOMCTBA U TMPaKTUUECKOe TIpUMEHEHHe: THUTPOMETp U
TICUXPOMeTp, KaJOpUMeTp, TeXHOJIOTHUH TI0/yueHusi COBpDEMEeHHBbIX MaTepuasioB, B
TOM YKCJ/ie HAHOMaTepUasoB, U HAHOTeXHOIOTUM.

emMoHCTpauuu

CBoiicTBa HACHIIIEHHBIX TTapOB.

Kurenue npy MOHMKEHHOM JIaB/IeHUH.

Crioco0ObI U3MepeHus BJIaKHOCTH.

HabmtoieHre HarpeBaHUs Y TUIaB/ieHUs] KPUCTA/TMUeCKOTO BelleCcTBa.

JeMoHCTpaLys KpUCTaIoB.

YueHUUeCKui SKCIiepUMeHT, 1abopaTopHbie paboThbl

3MepeHre OTHOCUTETHHOMN BIXKHOCTU BO3ZyXa.

Pa3pen 4. dnekTpoaguHaMuKa

Tema 1. JieKTpocTaTUKA

OJIeKTpr3alus Tesl. OJIeKTpUUeCKUM 3apsii. /JIBa BuAa S/IEKTPUUYECKHX
3apsaaoB. [IpOBOJHWKY, AWIMEKTPUKM M TIOMYNPOBOAHWKH. 3aKOH COXPaHeHUs
3JIEKTPUYECKOr0 3apsija.

B3aumogerictBue 3apsgoB. 3akKoH KynoHa. ToueuHbll 371eKTPUYECKUM 3apsif,.
OJieKTpyuueckoe rmosie. HanpsokEHHOCTb — 3/IeKTpUUECKOro 1ojsd.  IIpuHoun
CyNeprno3vLIiA 37eKTPUUYeCKUX Tosier. JIMHUKM HarnpssKEHHOCTU 371eKTPUYeCKOro
TIOJIS1.

PaboTa cu sekTpoctatiueckoro moss. [ToTeHmmasn. Pa3HoCTh MOTeHIIMAIOB.
[TpOBOAHWKM U [U3JIEKTPUKKA B 3/I€KTPOCTAaTUUeCKOM TmoJie. [lusneKTprueckast
TPOHULIAEMOCTb.

OJIeKTPOEMKOCTb. KoHzieHCcaTop. DJIeKTPOEMKOCTh MJIOCKOTO KOHZeHcaTopa.
OHeprus 3apsuKeHHOT0 KOHZeHcaTopa.

TexHuuyeckue YCTPOWCTBA U TpaKTMYeCKOe T[pHMeHeHue: 3JIeKTPOCKOI,
9/IEKTPOMETpP, 3/JeKTpOCTaThuecKasi 3alliuTa, 3a3eMJeHue 37eKTPOnpubopoB,
KOH/IEHCATOP, KOMUPOBAJ/IbHBIN annapar, CTPYHMHbIN TIPUHTEP.

HeMoHCTpaLuu

Y CTpOWCTBO M TIPUHLIMII JeWCTBUS 7IeKTPOMeTpa.

B3anMo/elicTBre Ha3/1eKTPU30BaHHbIX TeJl.

DJIeKTprUUeCcKoe T10Jie 3apsi’KeHHbIX TeJl.

[IpOBOJHUKU B 3/IEKTPOCTAaTUUECKOM T10JI€.

DJIeKTpOCTaThUUeCcKast 3aluTa.

[W>3/1eKTPUKY B 3JIEKTPOCTaTUYECKOM TI0JI€.



3aBUCUMOCTb  3/IEKTPOEMKOCTM TUUIOCKOTO KOHJleHCaTtopa OT TUIOLaAu
TJIACTHH, PaCCTOSIHUS MeXy HUMU U IN3J/IeKTPUUECKON POHULIAEMOCTH.

OHeprusi 3apspKeHHOT0 KOH/leHcaTopa.

YueHUUeCKui SKCIIepUMeHT, 1abopaTopHbie paboThbl

3MepeHUe 371eKTPOEMKOCTU KOH/eHCATopa.

Tema 2. IloCTOAHHBIN 3/71eKTPUUECKUH TOK. TOKM B pa3/IMUHbIX Cpejax

ONeKTpUYeCKud TOK. YCIOBUS CYLIECTBOBaHHUS 3J€KTPUYECKOr0 TOKa.
Ncrounvku Toka. Cuna Toka. I1oCTOSIHHBIN TOK.

Harmpsbkenuve. 3akoH Oma i1 ydyacTKa LieTiu.

OJIeKTpUUYecKoe COTpOTHBJ/IeHHe. Y[e/ibHOoe COMNpPOTUB/IEHUe BelllecTBa.
[TocnenoBaTenbHOe, Mapaie/ibHOE, CMelllaHHOe COeJUHeHre IPOBOJHUKOB.

Pabota »3nekTpuueckoro Toka. 3akoH /[koyns—JleHija. MOIIHOCTb
3JIEKTPUYECKOTr'0 TOKaA.

OJIEKTPOABWIKYLLIAs CWJIa U BHYTPEHHee COIpPOTHB/IEHHWe HCTOUYHUKA TOKa.
3akoH OMa /151 TOTHOU (3aMKHYTOW) 371eKTprUUecKou 1ienu. KopoTkoe 3aMbIKaHue.

OJIEKTPOHHAsi ~ MPOBOAUMOCTb  TBEPABIX  METaJljIOoB. 3aBUCUMOCTD
COTIPOTHUBJIEHUSI META/IJIOB OT TeMrepaTypbl. CBePXIIPOBOAUMOCTb.

DeKTpuuecKri TOK B BakyyMe. CBOMCTBA 3/IeKTPOHHBIX MTyYKOB.

[TonynpoBOAHUKM. CobOcTBeHHast u TpUMecHast MPOBOIUMOCTb
MoJTyTpOBOTHUKOB. CBOMCTBa p—n-Tiepexo/ia. [1o1yrnpoBoAHUKOBBIe TIPUOOPHI.

ONIeKTpUUeCKMA TOK B pacTBopax W pacilaBax  3JIeKTPOJIUTOB.
OJIEKTPOJIUTUUYECKAs JUCCOLUALIUS. DJIeKTPOJIU3.

ONeKTpuuecKud TOK B raszax. CamOCTOSTeNbHBIM W HECaMOCTOSITE/IbHbIN
pa3psaz. Mosnus. I1na3ma.

TexHuuyeckue YyCTPOMCTBA W TIpaKTUUeCKOe TMpPUMEHEHWe: amIepMeTp,
BOJIbTMETP, peoCTaT, WCTOUHHMKU TOKA, 3JIeKTpOHArpeBareslbHble TPUOODHI,
3JIEKTPOOCBETUTE/IbHBIE TIPUOOPHI, TEPMOMETP COTIPOTHB/IEHUS], BaKyYMHBIN U0/,
TePMHUCTOPBI U (POTOPE3UCTOPHI, TTOTYTIPOBOAHUKOBBIN IUO/], Ta/IbBaHHKaA.

LlemoHcmpayuu

V3MepeHue CUJIbI TOKA U HallpsyKEHUS.

3aBUCUMOCTb COMPOTUBJIEHUSI LIWIMHAPUYECKUX TIPOBOJHUKOB OT [IJIMHBI,
IJIOLajv TTIOTIepeyHoro CeueHus: U MaTepuaria.

CwmeliaHHOe coeZjiHeHHe TPOBOJHUKOB.

[IpsiMoe wu3MepeHHWe 3/IEKTPOABWXKYIeN Cuabl. KOpOTKOoe 3aMbIKaHUe
rajlbBaHUUYeCKOI'0 3/IeMeHTa U OLleHKa BHYTPEHHero CONpOTUBJIEHUS.

3aBUCUMOCTb COTIPOTUB/IEHUS] METa/lJIOB OT TeMIlepaTyphbl.

[IpoBOAMMOCTE 3/1€KTPOJIUTOB.

VckpoBoW pa3psii U NPOBOJUMOCTb BO3JyXa.

OJHOCTOPOHHSS TTPOBOAUMOCTD JUO/A.

YueHUUeCKHI 3KCTIepUMEHT, /TabopaToOpHbIe paOOThI

N3yyeHre CMeLIaHHOTO COeJUHEHHUS Pe3hCTOPOB.

V3mepeHue 3/1eKTPOJIBUKYILEM CUIbI UCTOYHMKA TOKA W €ro BHYTPEeHHero
COTIPOTUBJIEHUSL.
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HabJttojeHue 3/1eKTpom3a.

MexnipefMeTHbIe CBA3H

N3yuenue Kypca ¢usuku 6a3oBoro ypoBHs B 10 Kjacce OCyIeCTBISETCS C
YU4ETOM COZlepKaTelbHbIX MeXIIPeJMETHbIX CBSI3€M C KypcaMu MaTeMaTHKH,
Ouosioruu, XMMUY, reorpadur ¥ TEXHOIOTHH.

MeXnpeMeTHble TOHSATUS, CBSI3aHHbIe C H3YyYEHWEM METOJOB HAay4yHOro
MO3HAaHWs: SIBJIeHWe, Hay4Hbld (PakT, rumnoresa, (r3uyecKkasi BeJWUMHA, 3aKOH,
Teopusi, Hab/to/ieHue, SKCIIepUMEHT, MO/ie/IMpOBaHKe, MO/ieJlb, U3MepeHHUe.

Mamemamuka: pelleHuWe CHUCTeMbl YypaBHeHWW, JIMHeWHas (QyHKLuS,
napaborna, runepbosa, ux rpadyKd U CBOMCTBA, TPUTOHOMETpUUYECKHe (PYHKLIMU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOe TOX/eCTBO,
BEKTOPBI U UX MPOEKLUU Ha OCY KOOPJVHAT, CJIOKEHHE BEKTOPOB.

Buonoeusa: mexaHnyeckoe ABW)KeHHE B JKUBOUM Npupoge, Aud@ysus, ocMoc,
TeryiI000MeH >XMBBIX OpPraHU3MOB (BU[bI TeIuiorepeaul, TeTVIOBOe paBHOBeCHe),
3JIeKTpAYeCKUe SIBJIeHUs B JKUBOU MPUPOJe.

Xumus: [ACKpeTHOe CTPOeHUe BelllecTBa, CTPOeHHe aTOMOB U MOJIeKYJI, MOJIb
Bell[eCTBa, MOJISIDHAasi Macca, TeryIOBble CBOMCTBA TBEDABIX TeJ, >KUJKOCTEH H
rasoB, 3JeKTpUYeCKue CBOMCTBA METa/l/IOB, 3JIEKTPOJUTHYeCKas [UCCOLMaLus,
rajibBaHUKa.

I'eoepacpusi: BNaXXHOCTb BO3/lyXa, BeTpbl, bapoMeTp, TepMOMETP.

TexHonoeus: mpeobpa3oBaHUe ABWKEHUM C MCII0/Ib30BaHUEM MeXaHU3MOB,
Y46T TpeHusi B TexXHWKe, MOJLUIMIIHUKY, HCII0/Ib30BaHHWE 3aKOHA COXpaHEeHWs
UMITyJIbCa B TexHUKe (pakera, BOJAOMET W Jpyrue), ABUrareib BHYTPEHHErO
cropaHwusi, rapoBasi TypO1Ha, OLITOBOM XOJMOAUIBbHUK, KOHAULIMOHEDP, TeXHOIOTHU
MOJIyYeHUs] COBPEMEHHBbIX MaTepuajioB, B TOM UHC/e HaHOMaTepuasioB, W
HAHOTEXHOJIOTMH, 3JIeKTpOCTaTUUecKasl 3alljuTa, 3a3eM/eHre 3J1eKTporpubopos,
KCepOKC, CTPYMHBIU TIPUHTEP, 3JIeKTpPOHarpeBaresibHbIe 1110)5(010)0) S8
3JIEKTPOOCBETUTE/TbHbIE MPUOOPHI, TaTbBaHUKaA.

12 KJTIACC

Pa3pen 4. dnekTpoguHaMuKa

Tema 3. MaruuTHoe nosie. 3/1IeKTpOMarHUTHAsA UHAYKIMSA
[TocTosiHHbIe MarHWTHL. B3auMogencTBHe TMOCTOSIHHBIX MAarHWTOB. MarnuTHoe
riosie. BekTop MarHUTHOU UHAYKLWHA. [IpUHLIMI Cynepro3vLiii MarHUTHBIX MOJIeH.
JIvHMM MAarHUTHOW WHAYKOUM. KapTWHa /JMHWUKA MarHWTHOM WHAYKLUWM [0S
TIOCTOSIHHBIX MarHWTOB.

MarHuTHOe TIO/le TPOBOJHMKA C TOKOM. KapTwHa J/WHUM WHAYKLIWAU
MAarHUTHOI'O TIOJ/ISl JJIMHHOTO TIPSIMOI0 TMPOBOJAHMKA U 3aMKHYTOTO KOJIbLIEBOTO
TIPOBO/IHUKA, KaTyIIKKA C TOKOM. OnbIT IpcTefia. B3auMojelicTBre MPOBOJHUKOB C
TOKOM.

Cuna Amrmiepa, eé MOAY/Ib U HaripaBJieHUe.
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Cwuna JlopeHua, eé MOAY/Ib U HallpaB/ieHue. [|BrKeHre 3apshKeHHOM YaCTULIbI
B OZTHOPOTHOM MarHUTHOM T1o/1e. PaboTa cubl JIopeHria.

fIBeHUe 3MEKTPOMarHUTHOM WHAYKUMW. [IOTOK BeKTOpa MarHUTHOU
VHIYKLIUKU. OJIGKTPOJBIKYILAass CWia WHAYKUWU. 3aKOH 3/J1€eKTPOMarHUTHOM
vHAyKLuu dapazes.

BuxpeBoe 3s/1eKTpUUeckKoe Ti0jie. OJIEKTPOABWIKYLLAS Cula WHAYKLUU B
TIPOBO/JJHUKE, IBMXKYIIEMCS TTIOCTYIIaTe/IbHO B OJHOPOJAHOM MarHUTHOM I10JIe.

IIpaBuno JleHrja.

NHAYKTUBHOCTb.  fIB/IeHHMEe CaMOMHAYKLMW. OJIEKTPOABWKYLLAsA  CUJla
CaMOUHYKLIUMU.

OHeprusi MarHUTHOTO T10JI KaTYLLKU C TOKOM.

OJIeKTPOMarHuTHoOe T10J1e.

TexHUuyeckue YyCTPOWCTBA W TMPAKTUYECKOe TMPUMEHEHHe: TOCTOSTHHbIE
MAarHuThbl, 3/1IeKTPOMAarHuThl, 3JIEKTPOJBUraTe/lb, YCKOPUTEIU 3JieMeHTapHbIX
YyaCTUL], UHAYKLMOHHAS 11eYb.

JeMmoHcTpanuu

OmnbIT Opcresa.

OTK/10HeHHe 3/IeKTPOHHOIO TTy4YKa MarHUTHBIM TTOJIEM.

JIMHUY VMHYKLAU MarHATHOTO TIOJISI.

B3auMo/ielicTBre ByX NPOBO/JHUKOB C TOKOM.

Cuna Ammepa.

HeunictBue cubl JIopeHIja Ha UOHBI 3JIEKTPOJIUTA.

SB/IeHre 3/1IeKTPOMAarHUTHOW UHAYKLUU.

[IpaBuno Jlenia.

3aBUCHMOCTb 3JIEKTPOJBWXKYILEW CUIbl UHAYKLUM OT CKOPOCTH W3MEHEeHUs
MAarHUTHOTI'O MOTOKa.

AByieHVe caMOUHAYKLIUU.

YueHUUYeCKHI 3KCTIepUMEHT, /TabopaTopHbie paOOThI

M3yyeHrie MarHUTHOTO TTOJIS1 KaTYLIKU C TOKOM.

WccnenoBanuve 1eliCTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

VccnenoBaHue siB/ieHUS 3/IEKTPOMarHUTHOU UHAYKIIWH.

Pa3pen 5. Koie0aHnust ¥ BOJIHbBI

Tema 1. MexaHnuecKue H 3/IeKTPOMarHUTHbIE KOJIe0aHUA

KonebarenpbHast  cucrema. CpobGozHbIe — MexXaHWUYeCKHe  KoJieOaHMS.
['apmonuueckre KosiebaHus. Ilepuop, dacToTa, amruidTyaa U (as3a KonebaHUi.
[Tpy>kuHHBI MasTHUK. MaTeMaTUUeCKAl MasTHUK. YpaBHEHHEe TapMOHUYECKUX
Konebanwuii. [IpeBpaiijeHre SHePTUX TIPU TaPMOHUUECKUX KOJieOaHUSIX.

KonebaTenbHblii KoHTyp. CBOOOAHBIE 3/1€KTPOMarHUTHble KojebaHUsA B
HiealbHOM KojiebaresTlbHOM KOHTYpe. AHANOTUs MeXIy MeXaHWueCKUMU |
9/IEKTPOMarHUTHBIMU  KojiebaHusmMu. Popmyna TomcoHa. 3akKOH COXpaHEHUs
9HEpPIUH B H/iea/lbHOM KoJie0aTe/TbHOM KOHTYPe.

ITpencTaBieHye o0 3aTyXarol[UX KoyieOaHUSX. BBIHYKIeHHbIE MeXaHUUeCKHe
KosnebaHusi. Pe3oHaHC. BbIHYKIeHHbIe 3/1eKTPOMarHUTHbIe KoJiebaHusl.
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[lepemennbli TOK. CHHyCOMJANbHBIM TEepeMEHHbIM TOK. MOIIHOCTD
TepeMeHHOr0 TOKAa. AMIUIMTYHOe M [eUCTBYHOlllee 3HaueHue CUIbl TOKa |
HarpspKeHUsl.

Tpancdhopmarop. ITpor3BoACcTBO, Tepeada U MOTped/ieHre 3/IeKTPUUYeCcKon
SHEPruM. JKOJIOTUUeCKHWe PUCKU TIPU MPOU3BOJCTBE 3/1eKTpOo3Hepruu. KymabTypa
WCII0/Tb30BaHUsI 3/IEKTPOSHEPTUU B TIOBCEITHEBHOM XXKU3HU.

TexHUUeckue yCTPONCTBA U MpaKTUUeCcKoe TpPUMeHeHHe: 37eKTpUUecKuit
3BOHOK, TeHepaTop NepeMeHHOr0 TOKa, IMHUY 37IeKTporepezay.

LlemoHcmpayuu

HccrienoBaHue TapamMeTpoB Kosie0aTe/lbHOM cUCTeMbl (TPY>KUHHBIM WTH
MaTeMaTU4YeCKU MasiTHUK).

HabJttojeHue 3aTyxaroIux KoyieOaHMi.

VccnemoBaHye CBOMCTB BBIHY)KIEHHBIX KOIe0aHHUM.

HabGmoneHne pe3oHaHca.

CB00OO/HbBIE 3/IEKTPOMAarHUTHBIE KOeOaHusI.

Oc1uniorpaMMbl (3aBUCUMOCTH CHJIbl TOKA W HarpsbKeHUsi OT BPeMeHU) ISl
3/IEKTPOMarHUTHBIX KOJle0aHUH.

Pe3oHaHC mNpU TOC/AEe[OBaTe/lbHOM COEJWHEHUM pe3UCTOpa, KaTyIIKU
WHJYKTUBHOCTH U KOH/IeHCaTopa.

Mopenb IMHUM 3/1IeKTPOoTiepe/laum.

YyeHUUeCKHUM 3KCTIePUMEHT, JlabopaTopHbie pabOoThI

WcciegoBaHue 3aBUCMMOCTU Tepro/ila Majibix KojebaHul rpy3a Ha HUTU OT
JJIMHBI HUTW M MaccChl rpy3a.

WccnenoBaHve TepeMeHHOrO0 ToOKa B ILleMd U3  [0C/e[0BaTe/bHO
COeIMHEHHBIX KOH/IEHCAaTOPa, KaTYIIKU U Pe3UCTopa.

Tema 2. MexaHn4yeckue U 3/IeKTPOMarHUTHbIE BOJ/IHbBI

MexaHuueckue BO/HBI, yCa0BUs pacripocTpaHenus. [lepuog. CkopocTb
pacrpocTpaHeHusi U J[yUIMHA BOJHBL. llomepeuyHble UM IPOAOJIbHBIE BOJIHBIL.
WHTepdepeHus 1 fU@paKLys MexaHU4eCKUX BOJIH.

3ByK. CKopocTb 3ByKa. ['(poMKOCTb 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIeKTPOMAarHuTHbIe BOJIHBI. Y C/IOBUS M3/yUY€HHUs 3/1IeKTPOMAarHWTHBIX BOJIH.
B3aumHasi opueHTais BeKTopoB E, B, v B s/ieKTpoMarHuTHOM BoJsiHE. CBOWCTBA
3JIeKTPOMarHUTHBIX BOJIH: OTpakeHue, TMpesioM/ieHue, Moaspusalus, Jddpakiys,
nHTepdepeHUsi. CKOPOCTb 3/1eKTPOMAarHUTHBIX BOJIH.

[lTkasa 3/1€KTPOMarHMTHBIX BOJIH. [IpMeHeHVe 3/1eKTPOMarHUTHBIX BOJIH B
TeXHUKe U ObITY.

[IpyHLMIIBI PaIMOCBA3U U TeJleBUAeHUs. Pafrosiokarys.

ONeKTPOMarHUTHOEe 3arpsi3HeHre OKPY Karolllel Cpe/ibl.

TexHUUeCKre yCTPOMCTBA M IpakKTUUeCKOe TpHMeHeHHe: MYy3bIKabHbIe
VHCTPYMEHTHI, YJIbTPa3ByKOBas [AUArHOCTUKAa B TeXHWKe U MeJuLMHe, pazap,
pafiMONIPUEMHUIK, Te/IeBU30p, aHTeHHa, TenedoH, CBU-neusb.

LlemoHcmpayuu

Obpa3oBaHue U paclpoCTpaHeHue MOoTepeyHbIX U MPO/0/IbHBIX BOJIH.
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Kosebsitolieecs Tesio Kak HCTOYHUK 3BYKa.

HabmoieHre oTpa)keHus1 U TpeJIoMJIeHUsI MeXaHU4eCKHUX BOJTH.

Habmozenue natepdepeHLny U AUPPaKLUK MeXaHUUeCKUX BOJTH.

3BYKOBOUW pe30HaHC.

HabmtoieHre CBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYI0M U
YacToTOoM KosiebaHMiA.

WccnenoBaHve ~ CBOMCTB — 3/IeKTPOMAarHUTHBIX ~ BOJH:  OTpakeHWe,
ripesioM/iIeHue, Noasipu3anys, Audpakuys, UHTephepeHLusl.

Tema 3. OnTuka

'eomeTprueckass onTuka. IIpAMOIMHENWHOe pacnpoCTpaHeHWe CBeTa B
oZHOpoAHOU cpefie. JIyu cBeTta. ToueuyHbIM UCTOUHUK CBETa.

OTtpaxkeHue cBeTa. 3aKOHbI OTpakeHHWs cBeTa. [locTpoeHWe M300pakeHU B
IIJIOCKOM 3epKare.

[IpenomieHue cBeta. 3aKOHbBI MpesioMJIeHNst cBeTa. AOCOJTIOTHBIN TTOKa3aTeb
nipesiomnenus. [lomHoe BHyTpeHHee oTpakeHue. IIpezesbHBIM yros TMOJHOTO
BHYTPEHHEr0 OTPa’KeHUsI.

Hucniepcust ceeta. CoXHBIN cocTaB Oesoro cBeta. LigerT.

Cobupatoiie U pacceuBarolve JnH3bl. ToHKasi JiMH3a. PoOKycHoe
paccTosTHUe UM OITHWYecKash CWia TOHKOW JiMH3bl. [locTpoeHue un300pakeHU B
coOuparoIlMx U pacceuBaroluX JuH3aX. PopMysia TOHKOW JIMH3bI. YBeuueHue,
JlaBaemMoe JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUUECKOM ONTUKH.

BonHoBasi ontuka. WHrepdepeHiuss cBeta. KorepeHTHble HCTOUHUKMU.
YcioBusi HabmofieHUss MaKCHMyMOB W MWHUMYMOB B UWHTep(epeHI[MOHHOM
KapTHHE OT [IBYX CUH(a3HbIX KOT€PEeHTHbIX UCTOUHHKOB.

Mubpakius cBeta. [IudpakiyoHHasi peliéTka. YcaoBue HabmrozeHNs
[JIABHBIX ~MakKCUMYMOB TIpM MaZleHMd MOHOXPOMAaTWUYeCcKOro CBeTa Ha
MUA(PPAKIMOHHYIO PELIETKY.

ITonspusanys ceeta.

TexHuuyeckue yCTPOMCTBA M TMpPAaKTUYECKOe TIPpUMEHEeHWe: OUKH, Jyla,
¢doToanmapaT, MNPOEKLMOHHBbIM arnmnapaT, MHWKPOCKOM, TeJeCKOI, BOJOKOHHas
OMTHKA, AU(PPaKIMOHHAs PellETKa, TTOISIPOU,.

LlemoHcmpayuu

[IpssiMOMHEHOe pacCrpoCTpaHeHWe, OTpakeHWe W TMpejioOM/IeHVe CBeTa.
OnTuueckuie TpUOOPHI.

[ToiHOe BHyTpeHHee oTpakeHHe. MoJe/ib CBeTOBOA.

WccnenoBaHue CBOMCTB M300paykeHU B IMH3aX.

Mogenu MUKpPOCKOTIIa, TejieCKorma.

HabmoeHue naTepdepeHIu CBeTa.

Habmoznenue qudpakiyy cBeTa.

HabmroieHue [ucriepcuu CBeTa.

[TonyueHue crieKTpa € ITIOMOLLbIO ITPHU3MBI.

[TosniyyeHue crieKTpa C MOMOILLIBI0 AUPPAKLMOHHOW PEIIETKH.
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HabJtoeHue mossipy3aliiy CBeTa.

YueHUUeCKuit SKCIiepuMeHT, 1abopaTopHbie paboThbl
3mepeHue roKa3aTeJisi IPe/IoMJIeHUs CTeKJIa.
WccnenoBaHue CBOMCTB M300paykeHU B JIMH3aX.
HabmoieHue [ucriepcuu CBeTa.

Pa3gen 6. OcHOBBI crieliia/IbHOM TEOPUU OTHOCUTE/TbHOCTH

['paHuilbl  TPUMEHUMOCTHM  KJacCUueCKou  MexaHuKU.  [locTynaTel
CrieliuaTbHOW TEeOPHUU OTHOCUTETbHOCTU: WHBAPUAHTHOCTh MOAYJSI CKOPOCTHU
CBeTa B BaKyyMe, MPUHLIUI OTHOCHUTE/IbHOCTH DUHILTENHA.

OTHOCUTETLHOCTh OJJHOBPEMEHHOCTHU. 3amMe/iJieHre BpeMeHU U COKpallleHre

JUTUHBI.

OHeprusi U UMNYyJbC PeISTUBUCTCKOM YaCTULBI.

CB$13b MacCChl C 3HEPTUEN U UMITY/IbCOM PeJISTUBUCTCKOM YaCTULbl. DHEPrusi

TTOKOSI.

Pa3pen 7. KantoBas ¢usuka

Tema 1. J1eMeHTbl KBAHTOBOM ONTUKHU

®otoHbl. ®opmyia [11aHKa CBsA3M 5HEPryU (POTOHA C €ro YaCTOTOU. DHEeprus
Y UMITyJIbC (DOTOHA.

OTkpbiTHe U uccaegoBadue Gotosddekra. OnbiThl A.I'. CTosieToBa. 3aKOHBI
doToaddekTa. YpaBHeHre OMHILTelHa A/s PoTo3ddekra. «KpacHas rpaHuiia»
dboToapdexra.

Hasnenue cBeta. OmbiThl [1.H. Jlebegena.

XuMHuecKoe JieliCTBUe CBeTa.

TexHUueckue yCTPOWCTBA M TIpaKTU4YecKoe TMprMeHeHUe: (HOTO3/IeMeHT,
doromaTurK, conHeuHasi 6aTapesi, CBeTOUO/,.

JeMoHcTpanuu

®0oT03(PheKT Ha YCTaHOBKE C LIUHKOBOU MJIACTUHOM.

WccnenoBaHre 3aKOHOB BHelIHEro0 (GoTo3(deKra.

Caeroaunof.

ConHeuHasi OaTapes.

Tema 2. CTpoeHue aToma

Mopenb atroma TomcoHa. OrnbITel Pe3epdopja 1Mo paccesiHHIO O-UaCTHII.
[InanerapHas Mogens atoMma. Iloctynatel bopa. M3nyueHue U TiorjoleHuve
(GOTOHOB MpU mMepexojie aTOMa C OJHOTO YDPOBHSI SHEPrMM Ha Jpyrou. Bupel
crieKTpoB. CrieKTp ypOBHel 3Hepruu aroma BoA0po/ia.

BosnHoBble cBoKcTBa yactul. BosHbl e bpouns. KopnycKyasipHO-BOJTHOBOU
Ayasvsm.

CHoHTaHHOE U BBIHYK/IEHHOE U3/TyueHue.

TexHuUuyeckre YCTPOWCTBA M TIpAaKTUUECKOe TIPUMEHEHMe: CIeKTPa/ibHbIU
aHa/u3 (CreKTPOCKOI), jia3ep, KBAHTOBBIM KOMITbIOTEP.

LlemoHcmpayuu

Mopens onbitTa Pesepdopza.
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OnpepesieHre JIMHBI BOJIHBI J1a3epa.

HabJttojeHne TMHeNYaThIX CTIEKTPOB H3/TyueHusl.
Jlasep.

YueHUUeCKHI 3KCTIepUMEHT, /TabopaTopHbie paOOThI
HabJttojeHre TMHEMYATOro CIieKTpa.

Tema 3. ATomMHOe AApPO

OKCIIepUMEHTHI, [JOKa3bIBaloIe CJIOXKHOCTb CTpoeHus sapa. OTKpbiTHe
paauioakTuBHOCTH.  OmbiTel  Pe3epdopma 1o ompezeneHW0  COCTaBa
pafiioakTUBHOrO wu3nydeHus. CpoiictBa anbda-, 6eTa-, TaMMa-U3TyueHUs.
BivsiHue pagroakTUBHOCTH Ha )KUBbIE OPraHU3MBI.

OTKpbITHE TPOTOHAa W HelTpoHa. HyknoHHas mozenk siipa ['eiiseHOepra—
NBanenko. 3apsp sapa. Maccosoe unciio gapa. M30Torsbl.

Anbda-pacniasi. ONeKTPOHHBIA U TIO3UTPOHHBLIM OeTa-pacrag. ['amma-
y3jlyyeHve. 3aKOH paZjM0aKTUBHOI'O pacriazia.

OHeprus CBsI3U HYKJIOHOB B sifipe. flnepHble cusbl. [edekT Maccel sgpa.

ApepHble peakiuu. [lesieHue U CUHTe3 sA/ep.

SlnepHerii peaktop. TepmosimepHbiii cuHTe3. [IpobsieMbl U TIepCTIEKTUBBI
s1IePHOM SHEPreTUKU. JKOJIOTHUYECKHEe aCIleKThl SJePHOM SHePreTHUKHU.

OJieMeHTapHble yacTULbl. OTKpBITHE TTO3UTPOHA.

Mertozbl Hab/IOJeHUsST U PETUCTPALIUU 37IeMeHTapHbIX YaCTHLI.

dyH/1aMeHTa/IbHbIe B3aUMOJeNCTBUsA. EAMHCTBO (pu3nuecKor KapTUHBI MUPa.

TexHUuyeCcKre yCTPOUCTBA W TMpaKTHUYECKOe NMPUMeHeHWe: J03MMeTp, KaMmepa
BusnbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

HeMoHCTpaLuu

CuéTurK MOHU3UPYIOLUX YaCTHLI.

YueHUUeCKuit SKCriepuMeHT, 1abopaTopHbie paboThbl

VccnenoBaHre TpEKOB YaCTUL] (T10 TOTOBBIM (poTOrpadusam).

Pa3pen 8. DieMeHTbI aCTPOHOMMH M acTPO(PU3UKHU

JTanbl pa3BUTUSL aCTPOHOMUU. [IpHKIagHOe 1 MUPOBO33peHUECKOe 3HaUYeHre
aCTPOHOMUH.

Bug 3Bé3gHoro Heba. Co3Be3nus, sSIpKWe 3BE3/bI, TIJIAHEThbl, UX BHUIUMOE
JIBUKeHue.

CosiHeyHasi cucrema.

Connue. CosiHeyHass aKTMBHOCTb. VIcTouHUMK 5SHeprum CosiHUA U 3BE3[.
3BE3/bl, UX OCHOBHbIE XapaKTePHUCTUKW. [IharpamMma «CIeKTpajJbHbIM KaacC —
CBETUMOCTb». 3BE3[bl TJIaBHOM IM0C/Ie0BaTe/JbHOCTA. 3aBUCMMOCTb «Macca —
CBETUMOCTb» [Ji 3BE3[l TJIaBHOW MOCJ/Ie/IOBAaTe/IbHOCTU. BHyTpeHHee CTpOeHUe
3B837. CoBpeMeHHbIe Tpe/CTaB/IeHHs O MPOUCXOXAeHUH U 3BosoLuu CosHLa U
3BE37]. JTarbl )KU3HU 3BE3].

Mneunsii Ilyte — Hamia T'anaktuka. [TonokeHue u aBwkeHue CofHIA B
INanaktuke. Turmebl rasakTuk. PaguorasakTMKy U KBa3apbl. YépHbIe [IbIPHI B si/Ipax
rajakTHK.
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Bcenennas. Pacmmpenue BcenenHoil. 3akoH Xa66sa. Pa3beranuve ramakTHK.
Teopus bosblioro B3pbiBa. PesmukToBOE M3MyyeHue.

MacirabHast ctpyktypa BeenenHoil. MeTaranakTuka.

HepemiéHHbie pobieMbl aCTPOHOMUM.

YueHnueckue HabOMOZeHUS

HabmtoieHusi HeBOOPY>KEHHBIM TJIa30M C KCII0J/Ib30BaHUEM KOMITBIOTEPHBIX
TIPUIOYKEeHUH [1Jisi oripefiesieHus TI0/I0)KeHUs1 HebeCHbIX 00BeKTOB Ha KOHKPETHYHO
[laTy: OCHOBHbIe co3Be3ust CeBepHOro MnoJylapus 1 sipKuie 3BE3/bl.

HabGmonenus B Teseckor JIyHbl, TiiaHet, MneuHoro [TyTu.

O0o0mIaromee MOBTOPeHUE

Poimb (u3MKM W acTPOHOMUM B SKOHOMHUYECKOW, TeXHOJOTHYeCKOH,
COLIMA/IbHOM U 3TUYeCcKoU cdepax JesiTe/lbHOCTU YesioBeKa, POJib U MeCTO (PU3MKU
Y aCTPOHOMHHU B COBPEMEHHOW HayuHOM KapTHHe MUpPa, POJib (pU3UUeCKOl Teopuu
B ¢dopMUpOBaHMM TIpe/iCTaB/eHWid O (U3MUeCKOM KapTHHe MHpa, MeCTo
bH3MUecKOM KapTUHBI MHpa B 0O0II[eM psily COBPEMEHHBIX eCTeCTBEHHO-HayUHbIX
ripe/iCTaB/IeHUN O TIPUPOJE.

MexnpegMeTHbIe CBA3H

N3yueHve Kypca ¢usuku 6a3oBoro ypoBHsi B 11 Kjacce OCylleCTB/SIETCS C
YU4ETOM COJiepKaTe/bHbIX MEeXIIPeAMETHBIX CBSi3eld C KypcaMd MaTeMaTHKH,
buonoruu, XUMUU, Teorpadyy ¥ TEXHOJIOTHH.

MexnpegMeTHble TOHSATHS, CBSI3aHHbIe C HM3yueHHWEM METO/0B Hay4yHOro
MO3HAHWs: SIBJIeHWe, Hay4Hbid (akT, rumoresa, (u3uyeckasi BeJWUMHA, 3aKOH,
Teopwusi, HabOMOieHre, SKCTIePUMEeHT, MO/ie/IMPOBaHUe, MO/iefTb, N3MepeHHe.

Mamemamuka: pellleHWe CUCTEMBbI ypaBHEHWM, TPUTOHOMETPUYECKHe
GyHKUMU: CUHYC, KOCUHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOe TPUTOHOMEeTPUUeCKoe
TOX/ECTBO, BEKTOPbl M WX MPOEKI[MA Ha OCHM KOOP/IMHAT, CJ0’KeHUe BEeKTODOB,
TIPOM3BO/HBIE 37IeMeHTapHBIX (YHKI[MH, TPU3HAKW TI000Us TpEeyro/ibHUKOB,
orpeiesieHue TJI0L[aU MJI0CKUX (Uryp u oobéma TeJl.

Buonoeus: snekTpuueckue sBAeHUSI B JKUBOW TIpUpoie, KosieOaTenbHbIe
JIBIDKEHUSI B )KMBOM TIpHpPO/ie, ONTUUeCKHe sIBJIeHUsI B )KUBOM TPHUPOJie, JelCTBHe
paiialiii Ha )KMBbIe OPraHU3MBI.

Xumusi: cTpoeHMe aTOMOB M MOJIEKYJI, KpUCTa/yinuecKasi CTPYKTypa TBED/bIX
TeJ, MeXaHW3Mbl 00pa30BaHHsI KpPUCTA/UTMUeCKOW peIIeTKH, CIieKTpaabHbIN
aHasms.

leoepachusi:  MarHuTHbIe TIO/iFOCA 3eMJ/IM, 3a7le)KM MAarHUTHBIX — PY/,
dhoToChEMKA 3eMHOM IMOBEPXHOCTH, TIpe/icKa3aHue 3eMJIeTPsSICEeHUIA.

TexHono2usi: NWHUM SJIeKTpoIlepesay, TeHepaTop TepeMeHHOro TOKa,
3JIeKTPO/IBUTaTe/ b, WHAYKIMOHHasi Teub, pajap, paJuONpUEMHUK, TeJIeBU30D,
aHTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIA arrapar, BOJOKOHHAs OITHKa,
conHeuHast OaTapesi.
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IlnaHnupyemMbie pe3y/IbTaThl 0CBOEHHs YUeOHOro npesgMera «(pu3suKa»

JIMUHOCTHBIE pe3y/IbTaThl

JIMUHOCTHBIE pe3yJ/IbTaThbl OCBOEHHUSI ydyeOHOro TmipegMeTa «PHU3WKa» JO/DKHBI
OTpa)kKaTb T'OTOBHOCTb M CIIOCOOHOCTb OOYYaromMXCs PYKOBOJCTBOBATHCS
chopMHUPOBaHHOM BHYTPEeHHeM TMO3UI[Med JUYHOCTH, CUCTEMOM I[@€HHOCTHBIX
OpUeHTal[iii, TIO3UTUBHBIX BHYTPEHHUX  YOEXIeHWW, COOTBETCTBYIOIIHUX
TPaJUL[MOHHBIM 1IeHHOCTSIM DPOCCHMCKOTO OOIllecTBa, paclliipeHhe >KU3HEHHOTO
OMbITa U OMbITA JeATe/IbHOCTH B TpOLieCCe peasr3aljii OCHOBHBIX HalpaB/IeHUM
BOCITUTaTEeIbHOU J1eITe/TbHOCTU, B TOM YUCJIe B YaCTH:

1) rpakAaHCKOr0 BOCIIUTAHUSA:

cchOpMHUPOBAHHOCTh TPAKAAHCKOW TMMO3UlMK 00ydaroierocss Kak akKTUBHOTO H
OTBETCTBEHHOTO ujleHa POCCUHCKOTO 00IIeCcTBa;

TIPUHSITHE TPaIULIMOHHBIX o0Illeue/IoBeUeCKUX  T'yMaHUCTAYECKUX u
JeMOKpaTUUeCKUX 11eHHOCTel;

TOTOBHOCTh BECTM COBMECTHYIO [eSITeJIbHOCTb B MHTepecax TrpaXKJaHCKOro
o0I11ecTBa, yuaCTBOBaTh B CAaMOYIIpaBeHUH B 00pa30BaTe/IbHOM OpraHu3aliiy;
yMeHHe B3auMO/IeliCTBOBATh C COLMAJbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX
GyHKIUSIMHY U Ha3HaUeHUeM;

TOTOBHOCTh K T'YMaHUTApPHOM U BOJIOHTEPCKOU [1eATe/TbHOCTH;

2) IaTPUOTHUUYECKOT0 BOCTIMTAHMS:

c(hopMHUPOBAaHHOCTb POCCUMCKOM IpaKJaHCKOW UIeHTUUHOCTH, MaTPUOTU3MA;
L[EHHOCTHOe OTHOLLIeHWe K TOCyJapCTBEHHbIM CUMBOJIAaM, JOCTW)KEHUSM
POCCUHCKUX YUEHBIX B 00/1aCTH PU3UKU U TEXHUKE;

3) AyXOBHO-HPAaBCTBEHHOT'0 BOCIIUTAHMSA:

chOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHMS;
CIIOCOOHOCTh ~ OlIEHHMBaTh CUTYyallMI0 W TIPUHUMATh OCO3HAHHBIE peIleHus,
OpPHEHTHPYSICh Ha MOpPa/IbHO-HPABCTBEHHbIE HOPMbI U 11€eHHOCTU, B TOM UMC/Ie B
J1esATe/IbHOCTU YUEHOTO;

0CO3HaHMe JIMYHOTO BK/IaJla B TIOCTPOeHHe YCTOMUMBOTro Oy/ylilero;

4) 3CTeTUYeCKOro BOCITUTAHHSA:

3CTETUUECKOe OTHOLIeHWEe K MDY, BK/IIOUas 3CTETHMKY HAay4YyHOrO TBOPYECTBa,
TIpUCYIIero (u3nuecKou Hayke;

5) TPYAOBOro BOCIUTAHMSA:

VMHTEepeC K pas3/inuHbiM cepaM MpodeCcCUOHATbLHOM [1eATeTbHOCTH, B TOM UHKCJ/Ie
CBSI3aHHBIM C (DM3MKOM M TEXHWKOM, yMEHHe COBepIllaTh OCO3HAaHHBLINA BBIOOD
Oyayiei mpodeccuy ¥ pealnu30BbIBAaTL COOCTBEHHBIE KU3HEHHbIEe T1/1aHbl;
TOTOBHOCTh M CIIOCOOHOCTb K 00pa3oBaHHI0O M caMoo0Opa30oBaHMIO B 00/acTH
(OU3MKU Ha MPOTSDKEHUU BCEU >KU3HU;

6) ’K0/10ru4eCcKoro BOCIIUTAHUSA:

chOpMUPOBAHHOCTh ~ 3KOJIOTUUECKOW  KY/JbTYphbl, OCO3HaHWe TI00ambHOrO0
XapakTepa 3K0JIOTHUYeCKUX Ipobiem;
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TJIaHUPOBaHWe W OCYI[eCTBJeHWe [eHMCTBUMA B OKpY’Kalollled cpefie Ha OCHOBe
3HaHUA LieJiled YCTOMYMBOTO Pa3BUTHS Ue/IOBeUeCTBa;

PacivipeHue ormbiTa [eSTeIbHOCTH 3KOJIOTMYECKOW HarpaB/IeHHOCTU Ha OCHOBE
VMEROLIUXCSl 3HaHUU T10 (QU3UKE;

7) eHHOCTH HAYYHOr'0 MO3HAHMS:

c(hOpMHUPOBaHHOCTb MUPOBO33PEHHs], COOTBETCTBYIOI[EIO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKOW HayKU;

OCO3HaHWe 1[eHHOCTH HayYHOW JesiTe/lbHOCTH, TOTOBHOCTh B TpOL[eCCe U3y4yeHUs
(GU3UKKM  OCYLeCTB/SATb TPOEKTHYK) M MCC/IeOBaTeNbCKyl [1eTeTbHOCTb
VHAWBU/Ya/lbHO U B TPYIIIIe.

MeTtanpesMeTHbIe pe3y/ibTaThl

Ilo3HaBaTe/IbHbIE YHUBEPCA/IbHbIE yUeOHbIe JeiiCTBUS

Bba3oBbie jloruuecKue JeficTBUA:

CaMOCTOSITe/TbHO (hOPMYJ/IMPOBATh U aKTyaaU3HUpOBaTh MPoOeMy, pacCMaTpPUBATh
€€ BCeCTOPOHHE,

orpefiesiaTh LieJIM  [AeATebHOCTH, 3aJaBaTh I[lapaMeTpbl W KPUTePUU UX
NOCTUXKeHus;

BBISIB/ISITh 3aKOHOMEPHOCTH M TIPOTUBOpPEUXsi B pacCMaTpHMBaeMbIX (PU3NUeCKUX
SIBJICHUSIX;

pa3pabaThiBaTh TUIaH pellleHus Tpo0seMbl C YU8TOM aHalu3a HMEIOL[UXCS
MaTepuaabHbIX U HeMaTepUabHbIX PeCcypCoB;

BHOCUTb KODPEKTUBBI B [eATe/IbHOCTb, OLIeHMBAaTb COOTBETCTBUE pe3yJ/bTaTOB
L[e/I5IM, OL[€HUBAaTb PUCKU MOCJIeJCTBUM JeSITeTbHOCTH;

KOODAVHUPOBATh M BBIOMHATL PabOTy B yC/IOBUSIX pPeasibHOTO, BUPTYaabHOTO U
KOMOWHUPOBAHHOT'O B3aMMO/IeNCTBYS;

pa3BUBaTh KpeaTMBHOE MbIIIJIEHNE TIPYU PellieHrnH XXKU3HEeHHBIX Mpobiem.

Ba3zoBrble ucc/iej0oBaTe/IbCKHe JelCTBUSA:

BJaZIleTh Hay4YHOM TEPMUHOJIOTHEHM, K/IIOYEBbIMU TOHATHUSIMA M MeTOAaMH
(br3nUeCcKor HayKu;

B/a/ieTh HaBbIKaMM YyuyeOHO-MCC/ief0BaTe/IbCKOM U TPOEKTHOW [JesiTe/TbHOCTU B
obnactu (GU3MKM, CIIOCOOHOCTHIO ¥ TOTOBHOCTHIO K CaMOCTOSITEIbHOMY
MOWCKYMEeTO/IOB ~pelleHUs 3ajay (PU3MUecKoro CoJepkKaHusi, IPUMEHEeHUIO
pa3/IMYHbIX METOZOB NTO3HAHMS;

BA3/leTb BUJAMM  [IeITeIbHOCTHM 10 TOAYyYEeHWK) HOBOIO 3HaHHUs, €ero
MHTeprpeTalyy, mpeoOpa30BaHUI0 W TIPUMEHEHWI0 B Pa3/MUHBIX YyueOHBIX
CUTYyaLUsIX, B TOM YKCJIe TIPU CO3/IaHUU yueOHbBIX MPOeKTOB B 06/1acTh HU3NKY;
BBISIBJIIT [IPUUMHHO-CJIe[ICTBEHHBIE CBS3U Y aKTya/JM3UpPOBaTh 3a/iauy, BbIABUTaTh
TUNOTe3y eé pelleHus, HaxOAUTb apryMeHTbl /[yid [0Ka3aTe/bCTBa CBOMX
YTBEP>)K/|€HWH, 3a/laBaTh [MapaMeTpbl U KDUTEPUU PeLLeHNSs;

aHa/IM3MPOBaTh MOJIyUeHHbIe B XO/e peLleHUsl 3a/laud pe3y/bTaTbl, KPUTUYECKU
OLIeHUBaTh MX [JOCTOBEPHOCTh, MPOrHO3MPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;
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CTaBUTh W  (GOpPMy/JMpPOBaTb COOCTBeHHble 3ajaui B  0Opa3oBaTe/bHOU
nesiTeTbHOCTU, B TOM YKCJIe TIPU U3yUueHUU (PU3KKY;

JlaBaTh OL[€EHKY HOBLIM CUTYaI[UsIM, Ol[eHUBaTh MPHOOPETEHHDIH OIIBIT;

yMeTb TIePeHOCUTh 3HaHWS 10 (¢HU3MKe B  TIPAaKTHUeCKylo  006/acTh
JKUA3HEeesITe/IbHOCTY;

yMeTb UHTETPUPOBaTh 3HAHUS U3 PAa3HBIX MPeAMETHBLIX 00/1acTel;

BbIJIBUTaTh HOBbIE U/JIeU, Mpe/j/laraTh OpUTrMHAa/IbHbIE MTOAX0/Ibl U PElleHUs;
CTaBUTh TTPOOIEMBI U 3a/lauH, JA0IyCKarollye abTePHAaTUBHBIE peIlleHus.

Pabota ¢ nuadopmarueii:

B/IQ/IeTh HaBBbIKAMU TIO/Iy4eHUs] WHGOpMau (U3NUECKOTO COJIEP)KaHUS U3
WCTOUYHMKOB pa3HbIX THUIIOB, CaMOCTOSITeJIbHO OCYIIECTB/SATh ITOMCK, aHa/lu3,
CHCTEeMaTU3alMI0 ¥ WHTEePIIpeTaljui0 WHGOPMAluK Pa3/IMyHbIX BHJOB U (OpM
TIpe/[CTaB/IeHUST;

OLIeHHBATh JOCTOBEPHOCTh UH(OPMALINH;

WCTI0/Th30BaTh CpeZicTBa MH(MOPMAIMOHHBIX 1 KOMMYHUKALIMOHHBIX TEXHOJIOTHH B
pellleHUM KOTHUTHMBHBIX, KOMMYHHKAaTUBHBIX W OpraHW3allMOHHBIX 3aJad C
cobmofieHieM TpeOOBaHWN SPrOHOMUKU, TEeXHMKH 0e30MacHOCTH, THUTHEHBI,
pecypcocOepe>keHus], TPABOBBIX W ITUUECKHUX HOPM, HOPM HH(OPMAI[MOHHOM
0e30MacHOCTY;

Co3/laBaTh TEKCThl (PU3MUECKOTO COJEpPKaHUs B pa3/UUHBIX (hopMaTax C YUETOM
Ha3HaueHus: UHGOPMAIIVU U 1[eJIeBOM ayIUTOPHUU, BBIOMpasi ONTUMAabHYIO GopMy
TIpe/ICTaB/IeHUsI ¥ BU3yasn3al|i.

KoMMyHMKaTHBHBIe YHHBEpCa/IbHbIe yueOHbIe el CTBUA:

OCYIIIeCTB/ISAITh 00IIeHre Ha YPoKax (HU3UKHU U BO BHEYPOUHOU J1esiTe/TbHOCTH;
pacro3HaBaTh MPeAnoChbUIKM KOH(MIMKTHBIX CUTYal[ui U CMSITYaTb KOH(JIUKTHI;
pPa3BEPHYTO W JIOTUUHO WU3J/laraTb CBOK) TOYKY 3p€HHsS C WCI0J/Ib30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHMMAaTh W WCIO0/b30BaTh MPEUMYIleCTBA KOMaHAHOWM W WHAUBUyaTbHON
paboTh;

BLIOMpaTb TEeMAaTUKy W METO/bl COBMECTHBIX [IeCTBUM C YUuETOM OOIIUX
VMHTepecoB, 1 BO3MOXXHOCTeH KaXK/I0ro usieHa KOJIJIeKTUBa;

TIPUHKMaTh 1€/ COBMECTHOM JiesATe/IbHOCTU, OPraHHW30BbIBaTh U KOOPIUHUPOBATh
JIeUCTBUS TI0 €€ JOCTVI)KEHHUIO: COCTaB/ISATh MJIaH JeUCTBUM, pacnpeensiTb POv C
Y4ETOM MHEHUM YYaCTHUKOB, 00CY>K/IaTh Pe3yabTaThl COBMECTHOM pabOTHhI;
OLIeHMBAaTh KAueCTBO CBOEro BK/IaJla M KaXKAOr0 YYaCTHHKA KOMaHbI B OOIIUIA
pe3yJIbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

rpejjlaraTb HOBble TMPOEKThI, OlLIeHWBaTb WAeHW C TIO3UL[MA HOBW3HBI,
OPUTHMHA/IbHOCTHU, NMPaKTUYeCKOW 3HAUMMOCTH;

OCYILLeCTB/ISITh TIO3UTUBHOE CTpaTernyeckoe MoBe/leHUe B Pa3/IMUHBbIX CUTYaLUsIX,
TIPOSIBJISITH TBOPUECTBO W BOOOpakeHHe, ObITh MHUITMATUBHBIM.

Pery/ifaTHUBHbIe YHUBepCa/ibHbIE yueOHbIe ieliCTBUA
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Camoopranusanus:

CaMOCTOSITeJTbHO OCYIIeCTB/ISATh TI03HABaTe/IbHYIO [JesiTe/IbHOCTh B 00J1acTH
GU3MKM U aCTPOHOMWHU, BBLISBISATH MpoOIeMbl, CTaBUTh U (HOPMYIMPOBAThH
coOCTBEeHHEBIE 33/]auM;

CaMOCTOSITe/TbHO COCTaB/ISITh TJIaH PellleHUs] PaCYETHBIX M KaueCTBEHHBIX 3a/ay,
TJIaH BBIMTO/THEHUsT TIPAaKTHUECKOW paboThl C yUETOM HMEIOIUXCSA PeCcypCoB,
coOCTBEHHBIX BO3MOXXHOCTe! 1 TIpe/INOUTeHUH;

JlaBaTh OI[eHKY HOBBIM CUTYaI[UsIM;

pacCIIMPSTh paMKX yueOHOro Tipe/jMeTa Ha OCHOBe JIMUHBIX TIPe/[TIOUTeHH;

JefnaTb  OCO3HAHHBIA  BBIOOP, apryMeHTUpOBaTb e€ro, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pelleHue;

OLIeHHBAaTh TTPUOOPeTEHHBIN OTIbIT;

criocobcTBoBaTh (DOPMUPOBAHUIO M TIPOSIBJIEHWIO SPYAMLIMUA B 00mact (pU3MKH,
TIOCTOSTHHO TIOBBIIIATh CBOM 00pa30BaTe/IbHbIN 1 Ky/IbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOL{MIOHA/IbHBIM UHTE//IEKT:

[laBaTb OLIeHKYy HOBBIM CHUTyalMsiM, BHOCUTb KOPPEKTHUBBI B [IeSTeJIbHOCTD,
OLIeHUBaTb COOTBETCTBUE Pe3Y/IbTaTOB LIeJIsM;

B/JIaZIeTh HaBblKaMU T03HABaTe/JbHOM pedieKCMM KaK OCO3HaHUSI COBEpLLIAaeMbIX
JIeMICTBUW Y MBICJIUTE/IbHBIX MPOLIECCOB, UX Pe3yJ/IbTaTOB M OCHOBAHMU;
UCI0/b30BaTh TMPUEMbI pedieKCMM /i1 OLleHKW CUTyallid, BblOOpa BepHOro
peLleHus;

yMeTb OL|eHUBaTh PUCKW U CBOEBPEMEHHO [PUHUMATh PelleHus 110 UX CHIKEHUIO;
NpUHAMAaTh MOTHMBBI W apryMeHTbl JpDYyrMX [IpM aHaju3e pe3yJ/bTaToB
JesITe/IbHOCTY;

NIPUHUMATh Cebsi, TOHMMasi CBOM HeZIOCTaTKU U IOCTOMHCTBA;

NIPUHUMAaTb MOTHBbI M apryMeHThl Jpyrux IIpU aHaause pe3y/bTaToB
JesiTeNIbHOCTY;

TpY3HaBaTh CBOE MPaBO U MPaBO JIPYTUX Ha OLIMOKU.

B mpoiiecce AOCTXEeHHS] JIMYHOCTHBIX Pe3y/IbTaTOB OCBOEHHSI MPOTPaMMBbI 10
bu3vKe g  ypoBHS cpeAaHero oOijero obpa3oBaHMs y  oOydaromuxcs
COBepIIIeHCTBYeTCS IMOLIMOHA/IbHBIN VHTEJIIeKT, TIpe/IroJiararolui
c(hOopMHPOBaHHOCTb:

CaMOCO3HaHUS, BK/IHOYAOILET0 CMOCOOHOCTh TOHWMAaTh CBOE 3MOLIMOHA/IbHOE
COCTOSIHWe, BHIeTb HarpaB/ieHUs] Pa3BUTHsI COOCTBEHHOW 3MOI[MOHATBHON Cdephl,
OBITH YBEPEHHBIM B cele;

CaMOpery/MpoBaHUs], BK/IIOUAIOIIEr0 CaMOKOHTDOJIb, yMeHHe TIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE& TIOBeZieHWe, CIIOCOOHOCTb  aJalTUPOBAThCS K
IMOIL[MOHA/ILHBIM U3MEeHEeHUsIM U TIPOSIBJISITE THOKOCTb, OBITH OTKPLITHIM HOBOMY;;
BHYTPEeHHEH MOTHBAIMM, BK/IIOUAIOIIE CTpeM/ieHWe K [JOCTIDKEHWIO Ie |
yCIlexy, ONTHUMW3M, WHUIIMATUBHOCThb, YMEHHe [1elCTBOBaTh, MCXOMsS W3 CBOUX
BO3MO>KHOCTeM;
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SMIIaTHM, BKIIOUarolleld CrocoOHOCTb TOHUMATh SMOLMOHATBHOE COCTOSIHUE
APYTUX, YUWTBIBaTh €r0 TIPU OCYIIeCTBAeHWH OOIeHusi, CIoCcoOHOCTh K
COUYBCTBHUIO U COTEPEXUBAHUIO;

COL[MA/IbHBIX HABBIKOB, BKJ/IIOUAIOIIUX CMOCOOHOCTH BBICTPAaUBAaTh OTHOLIEHUS C
AOPYTHUMHU JIFOABMU, 3a00TUTHCSI, TIPOSIB/IATH UHTEPEC U pa3peliaTh KOH(MIUKTHI.

IIpegveTHbIe pe3y/1bTaThbl

K koH1ly o0yuenusi B 11 Kacce rpemMeTHbIe pe3y/IbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUI:
J€MOHCTPUPOBaTh Ha TMpuUMepax pOJb U MeCTO (U3UKUM B (POPMHUPOBAHUU
COBPEMEHHOM Hay4yHOM KapTWHbI MHpa, B pa3BUTHMHW COBPEMEHHOW TeXHUKU U
TeXHOJIOTWH, B MPAKTUUECKOU JlesiTe/TbHOCTH JTFO/Iel;

YUWTLIBaTh TpaHUIlbl  TMPUMEHEHUs U3ydyeHHbIX (U3UUEeCKUX  Mo/leseit:
MaTepranbHas TOUKa, MHepI[halbHas CUCTeMa OTCUYETa, abCOJTIOTHO TBEPZOE TeJo,
W/ieaqbHbIN ra3, MOZe/IM CTPOEHUS ra30B, KUJKOCTEN U TBEPABIX TeJl, TOUEUHBIU
3JIeKTPUYECKUM 3apsi[| TIpU pellieHuu (hU3nuecKux 3ajay;

pacrio3HaBaTh (usnueckye sBjieHUs (TIporiecchl) M OOBSCHATbL WX Ha OCHOBE
3aKOHOB MeXaHWKU, MOJIeKY/IIPHO-KMHEeTUUYeCKOW TeopHuU CTPOeHUs BellleCTBa U
/IeKTPOJAMHAMUKM:  DaBHOMEDHOe W PaBHOYCKOPEHHOe  MPAMOJIMHENHOe
NBIDKeHWe, CBOOOJHOe TajieHue TeJl, [ABW)XKeHWe [0 OKPY)KHOCTH, WHepLus,
B3auMozieiicTBUe Tesi, AUddy3usi, OPOYHOBCKOe ABW)KEeHHE, CTPOeHHe >KUKOCTel
Y TBEDP/IBIX TeJl, W3MeHeHre 00bEMa Tesl TIpU HarpeBaHUU (OX/IaXK€HUH ), TETIJIOBOe
paBHOBeCHe, MCIapeHue, KOHJAeHCalys, IIaB/ieHue, KpPUCTa/iM3alusi, KUMeHue,
BJI&KHOCTb BO3/1yXa, MOBBIIIIEHNE [JaB/IeHUsI ra3a MPU ero HarpeBaHWU B 3aKPbITOM
cocyze, CBsi3b MeXAy I[apaMeTpaMM COCTOSIHMSI Tra3a B M30MpoLeccax,
371eKTpU3aLus Tesl, B3auMOJeNCTBYEe 3apsi/iOB;

OMNMCHIBaTh MeXaHWYecKOoe [BIDKEHWe, UCIOob3ysd (U3UUYecKre BeTUUYUHBI:
KOOpJWHaTa, MyTh, MepeMelleHrne, CKOPOCTb, yCKOpDeHHe, Macca TeJja, CHUJa,
VMMITYJIbC TeJjla, KWHeTUYeCKasi SHeprusi, MoTeHI[ha/bHasi HEeprusi, MexaHuJyecKasi
paboTa, MexaHWueCKass MOII[HOCTb;, TPHA OMNMCAHWUM TPAaBWILHO TPaKTOBATh
¢bu3nMuecKuii CMBICT HCIO/Ib3yeMbIX BeJWYMH, WX 0003HaueHusT U e[UHMULIbI,
HaxoJuTb ()OpPMYJbl, CBSI3bIBAIOIIME JaHHYHO (PM3UUECKYI0 BEJIMUMHY C JAPYTUMU
BeJINUMHAMUY;

ONMCBIBaTh W3yUeHHbIEe TEIJIOBbIe CBOKCTBA T/l U TeIUIOBbIE SBJEHUS, UCIIOIb3YS
¢dur3uueckue BeJIMUWHBI: [laBjieHWe ras3a, TeMIriepaTypa, CpefHsisi KhHeThuyecKas
SHEPrusi XaOTUUeCKOTO [BW)XEHUSI MOJIeKYJ, CpeJHeKBaJpaTUyHasi CKOPOCTb
MOJIEKY/I, KOJTMYEeCTBO TEeTIOThI, BHYTPEHHsISI SHeprus, paboTa rasa, Ko3hhuiueHT
TOJIe3HOTO  JIEMCTBUS  TEIJIOBOTO [JIBUraresisg; TIPU OMUCAHUM TPABUJIBHO
TPAaKTOBaTh (U3WUECKHUN CMBICT HCIO/Ib3YeMbIX BEeIWUWH, UX 0003HAUEHHUS U
eZIUHULIbI, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIIME AAaHHYIO (PU3UUECKYI0 BETMUUHY C
JPYTUMU Be/TMUMHaM;
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OTMCBHIBaTh M3yueHHbIe 37IeKTpUUYECKHe CBOMCTBA BeIlleCTBA U 3JIEKTPHUUECKHe
siBjieHUst (TIPOLIeCChI), MCMOJb3ys (DU3nuecKre BeTMUMHBIL: 3/IeKTPUUECKUN 3apsif,
3/IeKTpUUeCKoe T0Jie, HalpsHKEHHOCTh MO0JIsA, TIOTeHIUas, pa3HOCTh TIOTeHIUaOoB;
TpU  OMUCAHUM TIPaBWIbHO TPaKTOBaTh (PU3WUECKUA CMBIC HCIO0J/Ib3yeMbIX
BeMUMH, X 0003HaueHWs W eAVHUIIbI;, YKa3biBaTb (DOPMYJbI, CBSI3bIBAIOII[HE
JaHHY10 (hH3UUeCcKyI0 BeJTMUUHY C APYTUMU BeJTMUMHAMU;

aHa/IM3UpOBaTh (U3NUeCKUe TIPOIlecChl W SIBJIEHUS, MCIOJBb3ys (usnueckue
3aKOHBI U TIPUHLUIIBL: 3aKOH BCeMUPHOro tarotenus, I, II v III 3akoubl HetoTOHa,
3aKOH COXpaHeHWsl MeXaHWYeCKOW SHeprud, 3aKOH COXpaHeHWs] HMITYJIbCa,
TIPDUHLIAIT  CYTIePIIO3ULIMM CUJI, TIPUHI[UI pPaBHOMPAaBUs WHEPIUA/bHBIX CUCTEM
OTCYéTa, MOJIEKY/IIPHO-KMHETUYECKYI0 TeOpUI0 CTPOEHHSI BeIlleCcTBa, Tra30Bble
3aKOHBI, CBSI3b CpeZiHel KMHeTHUYeCKOW SHEPryH TeIJIOBOTO JABMXKEHUs] MOJIEKYJ C
abCOJTIOTHOM TeMITepaTypoi, TepBbIii 3aKOH TePMOJAWHAMMKH, 3aKOH COXpaHeHUs
3JIEKTPUUECKOr0 3apsifia, 3akoH KysioHa, mpu 3TOM pa3nuyaTth CJIOBECHYIO
(GhOopMyTMPOBKY 3aKOHa, ero MaTeMaTHUeCKOe BbIpakeHue W YCI0BUS (TpaHULbI,
006s1aCcTH) IPUMEHUMOCTH;

OOBSICHITH OCHOBHBIE TIPUHIIUTIBI JEMCTBUS MallliH, MPUOOPOB UM TEXHUUYECKUX
YCTPOMCTB; pa3nuaTh YCIOBHS UX 0€301MacCHOTO MCIT0/Ib30BAHUS B TIOBCEIHEBHOM
YKU3HU;

BBITIOJIHATb 9KCITIEPUMEHTHI 110 UCC/Ie/IOBaHUI0 (hH3UUeCKUX SIBJIEHUN U TTPOIeCCOoB
C UCTOJIb30BaHKeM TPSIMbIX, U KOCBEHHBIX W3MepeHuH, TIpu 3TOM (hOpMyIMpPOBaTh
rpobiemMy/3aziauy M TUIOTe3y y4eOHOTo 3KCIepuMeHTa, COOMpaTh YCTAaHOBKY W3
Tipe/i/IoyKeHHOro 060pyA0BaHus1, IPOBOAUTE OIBIT U (DOPMY/TMPOBAaTh BHIBOAbI;
OCYIIIeCTB/ISITh TIPSIMble ¥ KOCBeHHbIe M3MepeHus (pU3nueCcKUX BeJTMUUH, IPU 3TOM
BbIOMpaTh OMTUMaJIbHBIN CIIOCO0 M3MepeHUs U UCTI0/b30BaTh U3BECTHBIE METO/IbI
OLIeHKU MOTPeIIHOCTeN U3MepeHUH;

WCC/e/IoBaTh 3aBUCUMOCTU MeXXAy (hr3UMueCKUMHU BeJIMUMHAMU C UCIO0/Ib30BaHUEM
MPSIMBIX U3MEepeHUW#, TIpU 3TOM KOHCTPYWPOBaTh YCTaHOBKY, (PUKCHPOBATh
pe3y/ibTaThl TOJIyYeHHOM 3aBUCHMOCTU (PU3WUECKUX BEJWUYMH B BUZe TabIMI] U
rpauKoOB, /iesiaTh BHIBO/IBI TI0 pe3yJ/ibTaTaM HMCC/e/l0BaHuS;

cobmrofaTh TIpaBuIa 0Oe30racHOro TpyJa TIpU TPOBeJieHWH UCC/Ie/loBaHUN B
paMKax yueOHOro SKCIepuMeHTa, Yy4ueOHO-HCCeloBaTe/IbCKOM W TIPOEKTHOM
JesiTe/IbHOCTU C HWCII0/Ib30BaHHeM H3MepUTe/bHbIX YCTPOWMCTB M 71ab0paTOpHOTO
obopyaoBaHUS;

pelllaTh pacyéTHbIe 3a/lauM C SIBHO 3alaHHOM (PU3NUeCcKOl MO/e/bi0, UCIIOMb3YS
bur3nuecKre 3aKOHBI 1 TIPUHLIMIIBI, HA OCHOBE aHa/ln3a yCJIOBUS 3aZjaud BbIOUPATh
bu3nUecKyro MoJiefib, BbIeNATh (U3MUeCKue BeluUMHbI U (OPMYJIbI,
HeoOXoJuMble [ eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
MOJIy4YeHHOT0 3HaueHUs1 (13UueCcKou BeJIMUMHbI;

pelllaTb KauyeCTBeHHbIe 3ajlaud: BBICTpAWBaTh JIOTUUECKU HENpPOTHBOPEUUBYIO
1[eTIOUKY PACCY’KJieHUil C Oropoi Ha H3yueHHble 3aKOHbI, 3aKOHOMEPHOCTH U
bu3nueckue siBIeHUS;

WCII0/Ib30BaTh TIPU pellleHUU YyueOHBIX 3a/lau COBpPeMeHHble WH(OpMallOHHBIE
TeXHOJIOTUW JiJIsl TIOMCKa, CTPYKTYpUPOBaHUs, UHTEPIpeTal[id W TIpe/iCTaB/IeHuUs
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yueOHOH ¥ HAy4YHO-TIONYJ/IAPHOM HWHGMOPMAaLMH, IIOYUYeHHOM W3 pa3/IAYHBIX
WCTOUHUKOB, KDUTUUECKU aHa/IM3UPOBAaTh M0OyuyaeMyto HH(OpMalI[HIo;

TIPUBOJUTEL TIPUMephbl BK/IaJla POCCHUUCKUX U 3apyOeKHBbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKW, OOBSCHEHHEe TIPOIIeCCOB OKPY/KaloIlero MHpa, B Pa3BUTHE
TeXHUKU U TEXHOJIOTUM;

WCIO/Ib30BaTh TeOpeTUYeCKre 3HaHUs M0 (U3MKe B MOBCEJHEBHOU >KU3HU AJIsi
obecrieueHusi 6e30macHOCTU TpU obpaleHuHM ¢ NpubopaMM U TeXHUUYeCKUMU
YCTPONCTBaMH, /I COXpaHeHHs 37I0POBbSI U COOMIOZIEHUS HOPM 3KOJIOTMUeCKOTr0
TOBe/IeHUs1 B OKPY Karolller cpejie;

paboTath B rpyIirie C BbIIOJHEHHEM Pa3/IMUHbIX COLMAIbHBIX poJieid, TI/ITAaHUPOBAaTh
paboTy TpymIbl, pal[MOHAABHO pacrpezensiTb O00sS3aHHOCTH U TJIAHUPOBATh
JesiTeTlbHOCTb B HECTaHJApPTHBIX CUTyalUsiX, aZileKBaTHO OLleHUBaThb BKJIA[
Ka)KZIOT0 13 yUYaCTHUKOB TPYIIIHI B pellieHre pacCMaTpUBaeMo TTpo0IeMbl.

K KoHIy o0yuenus B 12 kjiacce rpefiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypoBHe
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUaloIUXCsl YMEHHI:
JeMOHCTPUPOBaThL Ha TpUMepax poib M MeCTO (U3UKKM B (POpMHUPOBaHUU
COBpeMeHHOW HayyHOM KapTHWHBI MHpa, B pa3BUTHU COBPEMEHHOW TeXHUKU U
TeXHOJIOTHH, B TPAaKTUUYECKOW JesATe/IbHOCTU JItO/eM, 11eJIOCTHOCTb U eJUHCTBO
(dbu3rMuecKor KapTUHbI MUPa;

YUUTHIBATb T'DAHULIbI TIPUMEHEHUSI U3YUYEHHBIX (HU3UUECKUX MOJesieil: TOUeuHbIN
3JIEKTPUUECKUN 3apsifi, Jiyd CBeTa, TOUEYHbIM MCTOYHUK CBeTa, silepHasi MOJe/ib
aToOMa, HyKJIOHHasi MO/le/Tb aTOMHOTO sifipa MpU pellieHuu (pr3nuecKux 3a/ay;
pacrio3HaBath (u3NuecKye siBjieHUs (TPOLeCChl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB 3/7IeKTPOJJMHAMUKU U KBAHTOBOMW (DM3UKU: 3/IeKTpHUUeCcKasi TIPOBOJUMOCTb,
TEeT/I0BOe, CBETOBOe, XMMUUECKOe, MarHUTHOe JeNCTBUs TOKa, B3auMO/eliCTBUe
MarHuTOB, 9J/IeKTPOMarHUTHasi WHAYKIUS, [eWCTBHe MAarHWTHOTO TIO/S Ha
TIPOBOIHUK C TOKOM U [JBYDKYIIUHCS 3apsifi, 371eKTPOMarHUTHbIE KoOJie0aHUS |
BO/IHBI, TIPSIMOJIMHEHOe PpacrlpoCTpaHeHWe CBeTa, OTPa)kKeHue, TpesioM/ieHue,
uHTepdepeHius, Audpakius W MOJAsSpU3alivs CBeTa, /AWUCIIEpCUsT CBeTa,
dboToanekTpuueckuii 3pdekT (potorPdeKkT), CBeTOBOe /aBieHue, BOSHUKHOBEHUE
JIMHENYaToro CrekTpa aroMa BOJOPOJaA, eCTeCTBeHHasi W HCKYCCTBEHHas
Pa/IM0aKTUBHOCTb;

OMUCHIBAaTb M3yYeHHble CBOWCTBA BelleCcTBAa (2/€KTPUUYECKHEe, MarHUTHbIe,
ONTUUYECKUe,  SJIeKTPUYECKYyl0  TMPOBOAUMOCTb  pa3/iMuHbIX  Cpell)) U
3/IeKTPOMarHuTHbIe siBJIeHUs1 (TPOLIECChl), UCMO/b3ysl (hHU3UUeCKre Be/IMUUHbI:
3JIEKTPUUECKUM 3apsij], CH/a TOKa, 3/eKTpUUecKoe HaripsbkeHue, 371eKTpUueckoe
COTIPOTHBJIEHWE, PA3HOCTb TOTEHIIMA/IOB, JIEKTPOJBIKYINas CWia, paboTa TOKa,
WHAYKI[MST MarHATHOTO TI07s, cuia Awmriepa, cuia JlopeHilja, WHAYKTUBHOCTb
KaTyIIKWA, SHEepPrusi 37eKTPUUecKOro U MarHUTHOrO TIOoJieid, Mepuoj; U 4vacToTa
KonebaHuii B KojiebaTelbHOM KOHType, 3apsiy W CHJa TOKa B IIpoljecce
rapMOHUYECKUX 3/IeKTPOMarHUTHBIX Kojie0aHuM, (OKyCcHOe pacCTosiHUe |
ONTUYeCKasi CW/a JIMH3bl, NP OIMWCAHUM TIPAaBUBHO TPAKTOBATh (HU3UUECKUM
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CMBIC/T WCIIO/Ib3yeMbIX BeJWYMH, WX 0003HaueHWs W eJUHUIIbl, YKa3bIBaTh
dbopMybl, CBsA3bIBAalOI[MEe [aHHYI0 (U3WUECKyl0 BeJWUMHY C JAPYTUMHU
BeJIMUMHAMU;

OMUCHIBATh W3yUeHHbIe KBAaHTOBbIE SIBJIEHUS U MPOLIECChl, UCTI0/Ib3Ys (PUu3nuecKuie
BeJIMUMHBI; CKOPOCTh 3/IEKTPOMarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBeTa,
9Heprusi U UMNyJibC (POTOHa, MepUo/, TIo/Iypaca/ia, SHePTUsl CBsA3U aTOMHBIX si/iep,
TIPU  OMWCAHUM TIPaBWIbHO TPaKTOBaTh (PU3NUECKUA CMBIC HCIOJ/Ib3yeMbIX
BeJIMUMH, MX 0003HaueHUs U eJWHUIIbI, YKa3biBaTb (POPMYJIbI, CBSI3bIBAOIIIHME
J@aHHYI0 (DU3MYECKYH0 BeJIMYMHY C JPYTMMH BeJIMUMHAMH, BBIUYMC/IATH 3HAUEHHE
(dbr3rMuecKol BeJIMUUHBI;

aHa/IM3MpOBaTh (PU3UUECKUe TIPOLIeCChl W SIBJIEHUS, MCMOJb3ys (u3nueckue
3aKOHbI Y TIPUHLUIIBLL: 3aKOH OMa, 3aKOHbI MOC/Ie0BaTe/IbHOTO Y Tlapajie/lbHOro
Coe/lMHEeHUs TIPOBOJIHUMKOB, 3aKOH [[koynsi—/leHlla, 3aKOH 3/IeKTPOMAarHUTHOU
WHAYKIMY, 3aKOH NPSIMOJIMHEHOTO pacipoCTpaHeHUs! CBeTa, 3aKOHbI OTPaXkKeHUst
CBeTa, 3aKOHbI Tpe/ioMJIeHUsI CBeTa, ypaBHeHHe DuHIITelHa A5 poTodddekra,
3aKOH COXPaHeHUs] SHepruu, 3aKOH COXpaHeHWs UMIY/bCa, 3aKOH COXpaHeHUs
5/IEKTPUUECKOr0 3apsifia, 3aKOH COXPaHeHHsi MacCOBOT0 umc/a, MocTyaaThl bopa,
3aKOH paIM0aKTMBHOIO pacra/ia, Ipyu 3TOM pa3/inyaTh CI0BeCHYI0 (hOpPMYIUPOBKY
3aKOHa, €ero maTemMaTHUeckoe BbIpaKeHHWe U ycioBUs (rpaHMIlbl, 06/1aCTH)
TIPUMEHUMOCTH;

ornpejensTh HarpaB/ieHWe BEKTOpa MHAYKLMM MarHWTHOTO MOJsl MPOBOJHUKA C
TOKOM, CUJ/Ibl AMIiepa U CWJibl JIopeHl1ia;

CTPOUTh W OIMWCHIBaTh M300pakeHUe, CO3[jaBaeMoe TIOCKUM 3epKajioM, TOHKOU
JINH301;

BBITIOJIHATb 9KCIIEPUMEHTHI 110 UCC/IeJOBaHuI0 (hH3UUeCKUX sIBJIEHUN U MPOLeCCOoB
C WCI0/Ib30BaHKeM MPSMbIX, U KOCBEHHBIX WU3MepeHU: TIpu 3TOM (hOpMY/IMPOBaTh
npobsieMy/3aziauy ¥ TUNOTe3y yueOHOro SKCIepUMeHTa, cOOUpaTh YCTAHOBKY U3
Tipe/I/I0yKeHHOro 060py0BaHusI, IPOBOIUTD OILIT U (HOPMYTMPOBAaTh BHIBOB;
OCYIIIeCTB/ISITh TIPsIMble Y KOCBEHHbIe W3MepeHust (hH3UUeCKuX BeJTMUUH, IPU 3TOM
BbIOMpaTh ONMTUMAaJIbHBIM CITOCO0 M3MEepeHUs U UCTI0/Ib30BaTh U3BECTHBIE METO/IbI
OLIeHKH TIOTPeITHOCTel U3MepeHul;

WCCeIoBaTh 3aBUCHUMOCTH (DHU3UUECKMX BEJWUMH C WCIO0/b30BaHUEM IIPSIMbIX
V3MepeHUl: TIpU 3TOM KOHCTPYMpPOBaThb YCTAHOBKY, (MKCUPOBaTb pe3yJ/bTaThbl
TIOJTyUeHHOW 3aBUCUMOCTH (M3UUYECKUX BeJMYMH B BUje Tab/WI[ U TpaguKOB,
JlefaTh BbIBO/IbI 110 pe3yJ/ibTaTaM UCC/Ie[J0OBaHUS;

cobmoate TipaBWia 6e30racHOr0 TpyJa MpU TPOBeAEHUU WCC/IeJOBaHUM B
paMKax y4eOHOro SKCrepuMeHTa, yueOHO-UCCIej0BaTebCKOW U TIPOeKTHOMN
JesiITe/IbHOCTA C WCII0/Ib30BaHHEM H3MEPHUTeNbHBIX YCTPOWUCTB M 1ab0paTOpHOTO
obopyioBaHus;

peliaTh pacyéTHbIe 3aZlau C SIBHO 3alaHHOW (DM3UYECKOW MOJe/bl0, UCMOJIb3Ys
bu3nuecKre 3aKOHBI ¥ TIPUHIIMITLI, HA OCHOBE aHaJIM3a YC/IOBUS 3aJjaud BbIOMPATh
bu3nUeckyro Mofiesib, BbIJIeNATh  (PU3MUecKWe BeMUUMHbBI U (POpPMYJIBI,
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HeoOXoJuMble 1 eé pellleHus, TIPOBOAUTh PACUéThl U OLEHWBATh PeasbHOCTh
TOJIy4YeHHOT0 3HaueHUs1 (h13UUeCcKou BeJIMUMHbI;

pellaTh KadyeCTBEeHHbIe 3aJlauM: BbICTPaWBaTh JIOTUUECKHM HENPOTHBOPEUYUBYIO
L[e[I0YKY PacCY’>K[JeHUU C OMOpOM Ha H3yueHHbIe 3aKOHbI, 3aKOHOMEDHOCTH W
(du3nueckue siB/IeHNS;

WCTI0/Tb30BaTh TIPU peIleHnHd y4eOHBIX 3aJjau COBpPeMeHHble WH(MOpPMaI[HOHHbIE
TeXHOJIOTUU JJIs1 TIOUCKA, CTPYKTYPHUPOBAHUS, UHTEpNpeTaluyd U Tpe/CTaB/IeHUs
yueOHON W Hay4yHO-TIONYJ/ISIpHOM WHMOPMAalUM, TIONMYyYeHHOW W3 pa3/InyHbIX
VCTOYHHUKOB, KDUTUUECKHU aHa/IM3UPOBATh M0yuyaeMyto HH(OpPMaLHIO;

OOBSICHSITh TIPUHLIMITBI IeHCTBHSI MalllMH, MPUOOPOB M TeXHUYEeCKUX YCTPOMCTB,
pa3nuuaTh YCI0BUs UX 6e30TMacHOro KCI0/Ib30BaHusl B TIOBCeIHEBHOM »KWU3HU;
TIPUBOJUTEL TIPUMephbl BK/IaJia POCCHUUCKUX W 3apyOeXKHbIX YUEHBIX-(PU3UKOB B
pa3BUTHE HaykKu, B OObsCHeHHe TIPOLIeCCOB OKPY’KaroIllero MUpa, B Pa3BUTHE
TeXHUKU U TEXHOJIOTUM;

WCI0/Ib30BaTh TeopeTHUeckKue 3HaHUs 10 (U3MKe B MOBCEJHEBHOW >XU3HU IS
obecrieueHrsi 0e30MacHOCTU TIPU OOpallieHMH C TIpubopaMHd M TeXHUUeCKUMU
YCTPOMCTBAMH, JJIsi COXpaHEHUS 3/[OPOBbSI U COOJTFOZIeHUs] HOPM 3KOJIOTUUECKOTO
MOBe/IeHUs] B OKPYJKarolller cpejie;

paboTaTh B rpyrire C BLITIOJIHEHHEM pa3/IMUHbIX COI[MabHBIX poJiei, TJIaHUPOBATh
paboTy Trpymnmbl, palMOHAJLHO paclpeieNissTh O0053aHHOCTU U TJIaHUPOBATh
JesiTeTlbHOCTh B HECTaHJApPTHBIX CUTyalUsiX, aJeKBaTHO OLIeHWBaTb BKJIA[
Ka)KZI0r0 13 yUaCTHUKOB TPYIIIHLI B pellleHre pacCMaTpuBaeMoi Ipo6ieMbl.
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TemaTtnueckoe rjiaHMpOBaHUe
o yue6GHOMY TipeameTy «Dr3nKa»
g 11 kacca

Kon-Bo yacoB

KoHTpoJibHBIE U

HauMmeHOBaHWe —pasje- OJIeKTPO | AUArHOCTUYeCKue
No | 0B HHbIe yueOHO-{ MepOIpHUATHS *
/11 (B COOTBETCTBUU  C METOAMHECKHE
TeMa- TUUeCKUM T1/TaHOM) Ha VI3 Hux |MaTepHasibl Kon- IIpakTrye-
n3yue- HUe | HA peruo- TPOJIbHbIE | CKHe pabOoThl
pas- Ha/IbHBI paboThbl
nena | u
(Te- KOMIIOH
MbI) | €HT/
dbuHaHC
oBast
I'PaMOTHOCTb
1 |®usvka U MeTOJbl HayuyHOro 2 1 https://uchi.ru/ 1 1
M03HaHUs Ip/old-browser
2 [MexaHuKa 18 1 https://uchi.ru/ 3 1
Ip/old-browser
3 [MonekynsipHasi  ¢u3uka u 24 1 https://uchi.ru/ 3 1
TepMOJMHAMUKA Ip/old-browser
4 |DneKTpoJUHaMHUKa 22 1 https://uchi.ru/ 3
Ip/old-browser
5 [Pe3epBHOe Bpemsi 2
NTOrO: 68 4 10 3
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TemaTtnueckoe ryiaHUpOBaHUE
1o yue6HOMY TipeameTy «Dur3nKa»

g 11 kacca

KoHTpo/IbHBIE U
HavumMmenoBauue pa3ze- Kos-o 4acos SHEKTPOHHBI ANdaIrHOCTHUYeCKHe
No | 0B e yuebHO- MeponpusiTus *
/11 (B COOTBETCTBUM C TeMa- METOANIECKHE
TUUYECKHM II/IaHOM) Ha N3 Hux (MaTepuasbl Kon- [TpakTrue-
M3yde- HUE | Ha peruo- TPO/bHbIE | CKHe paboThI
pas- HaJIbHbI paboTHI
nema | u
(Te- KOMIIOH
MbI) | eHT/
dbuHaHC
oBast
I'PaMOTHOCTb
4 |DneKTpoAWHAMUKa 11 1 https://uchi.ru/lp/ 2 2
old-browser
5 [KonebaHnusi 1 BOJTHBI 24 1 https://uchi.ru/lp/ 2 2
old-browser
6 |OCHOBBI CIleLlMa/IbHOM TeopUH 4 1 https://uchi.ru/lp/ 2 2
OTHOCUTEJIbHOCTH old-browser
7 |KBaHTOBas (pu3MkKa 15 1 1 1
8 |D/ieMeHTbl ~ aCTPOHOMHH W 7 1 https://uchi.ru/lp/ 1 1
acTpOH3UKU old-browser
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9 |06o06riarolIee TOBTOpeHNE 4 https://uchi.ru/lp/
old-browser
10 |Pe3epBHOe BpeMmsi 3
NUTOTO: 68
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IIpunoxenue 1
«®opmbI yuéta paboueil mporpaMMbl BOCTIMTAaHHA»

BocnuTaTe/lbHBIA MOTeHI[HAsI yueOHOro mipeamMeTa «®du3nKa» Ha ypOBHE
cpenHero o61iero o6pa3oBaHus peaiv3yeTcs Ha JiesiTe/IlbLHOCTHOM OCHOBe uepes:

e TMpUBJeUeHHe BHUMAaHHSA OOydYarOIMXCs K I[@eHHOCTHOMY  acCIeKTy
M3y4yaeMbIX Ha ypOKax sIBJIeHMM, OpraHu3aliii0 paboThI C MoJjiyuaeMoll Ha ypoKe
vHdopmalern  (U3MYEeCKOro  cofepkaHusi, BK/IHOYas  MHGOPMALMI O
COBpeMEHHBIX JOCTWKeHUsIX (U3MKW; aHalu3 U KpPUTUUeCKoe OlleHUBaHUe
vH(opMaIuy;

« TpUMeHeHWe Ha ypOKe WHTePaKTUBHBIX (JOpM paboThl C OOYyUarOIMMUCS:
WHTE/INIeKTyaJbHbIX ~ WUI'P, CTUMY/JMPYIOIIUX  I103HAaBaTeIbHYH)  MOTUBALUIO
o0yuaroluxcs; AWJAKTUYeCKOTO TeaTpa, IZie TIoJyueHHble Ha YypOKe 3HaHUS
OOBITPBIBAIOTCS B TeaTpabHBIX TIOCTAHOBKAX; TPYMITIOBOM PabOThl WM pabOTHI B
rapax, KOTOpble y4aT OOyuaroIuXCs KOMaHJHOW paboTe W B3aWMOJENUCTBUIO C
ApyruMy 00yJaromMuCs;

e WVHUIMMPDOBaHWE U  TIOAJEPXKKY  UCC/Ie[loBaTe/IbCKOW  JlessTeTlbHOCTU
oOyuaroluxcsd B paMKaxX peaju3aldd WMH HWHAWBHAYa/JbHBIX W TPYIIOBBIX
WCC/Ie0BaTe/IbCKUX — TPOEKTOB, UTO  JaeT OO0yuaroluMmcsi  BO3MO>KHOCTb
NIpUOOpecTy HaBbIK CAMOCTOSITE/TbHOTO pellleHHsT Mpo0J/ieMbl, Pa3BUBAeT yMeHUs
Hab/t0/jaTh TIPUPOJHbIE SIBJIEHUS, BBITIOJNHATE OIBITHI W 3KCIepUMeHTa/IbHbIe
MCC/IeJOBaHUS C UCTI0/b30BaHHEM U3MepUTeTbHBIX MPUO0POB, (hOpMHUPYeT HaBbIK
reHepupoBaHusi W odopmiieHHsT COOCTBEHHBIX UZel, HaBbIK IMyOIMUHOTO
BBICTYIIJIEHUsI Tiepe[] ayJUTOpHel, apryMeHTHPOBaHUSI W OTCTaWBaHUS CBOeH
TOUKU 3PEHUS;

e 3HAKOMCTBO €O cepamu npodeccruoHaabHOM JleaTe/IbHOCTH, CBSI3aHHBIMM C
GuU3MKOM, W COBpeMEeHHbIMU TEeXHOJOTHSIMU, OCHOBAHHBIMU Ha [OCTHXKEHMSIX
bH3MUeCKOM HayKH, UTO CMOCOOCTBYET Pa3BUTHIO MPEZCTAB/IEHUNM O BO3MOKHBIX
cdhepax Oymyiedi mpodeccoHaTbHON [1esSTebHOCTH, CBSI3aHHOM C (U3UKOH,
TIO/ITOTOBKA K Ja/bHeHIIeMy O0yueHHI0 B 3TOM HarlpaBJeHWH W OCO3HAaHHOMY
BbIOOPY oOyuaroiumMucs Oyayiieit mpodeccuu;

e YCTaHOBJ/IEHHE JIOBEPUTE/IbHBIX OTHOIIIEHUS] MEXAY YUUTe/leM U YUeHUKaMU,
CTIOCOOCTBYIOIUX MO3UTUBHOMY BOCIIPUATHIO YUaIlIUMHCS TpeboBaHUM U MPOCKHO
yuuTesIsi, aKTUBU3al[UM UX TI03HaBaTeTbHOU JesiTe/IbHOCTU Y aKTUBHOCTH;

« moOyXxaeHre 00yUaroluxcst K COO/MIOIeHNIO Ha YPOKe OOIIeTPHUHSATHIX HOPM
TOBe/ieHHs, TIpPaBWI OOI[eHWs CO CTapmMy (yuuTelssMA) W CBEePCTHUKAMH
(IIKO/TbHUKAMMU );

 WCIIO/Ib30BaHWE BOCITHMTATe/bHBIX BO3MOYKHOCTeH cofep)KaHusl yueOHOTO
npeaMeTa uepe3 JeMOHCTpalMi0 O0OydarolUMCs TIPUMEPOB OTBETCTBEHHOTO,
TPa’kJaHCKOT'0 TIOBe/IeHUs], TIPOSIB/IEHUST UeI0BeKOJII00us U I00poCepieuHOCTH;

« OpraHu3aluio edcTBa MOTUBUPOBAHHBIX U 3Py IMPOBAaHHBIX yUall[UXCS HaJl
WX HeyCIleBaloIIUMH O/THOK/IaCCHUKAMU;
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IIpunoxenue 2
IToaxoabl K oOieHKe o0pa3oBaTe/IbHbIX Pe3y/bTaTOB O00yUYaloIIMXCA C

HapPyLI€HUEM 3PDEHUA T10 y‘-lEﬁHOMy npeagmery «Pu3ukKa»

OuneHKa 0TBETOB y4alluxcsl PU NPOBe/JeHUH YCTHOT0 0npoca

Onenka "5"

CTaBUTCA B C/IeflyoleM caydae:

- OTBET YyUYeHWKAa [IO/HbIM, CaMOCTOSITE/IbHBIMA, [IPaBUJIbHBIM, U3JI0OKeH
JIMTEPATyPHBIM SA3bIKOM B OIpeJe/leHHOW JIOTUYeCKOM T0C/Ie[0BaTebHOCTH,
pacckas COIpOBOK/aeTCsl HOBBIMY IIpUMepaMy;

- yyaumiicas oOHapy)XvBaeT BepHOe TIOHMMaHuWe (U3UYeCKOW CYIHOCTH
paccMaTpUBaEeMbIX SIBJIEHUM M 3aKOHOMEPHOCTE, 3aKOHOB U TeOPHUH, 1aeT TOYHOe
orpejiesieHUe U UCTOJIKOBAHUE OCHOBHBIX MOHSITHM, 3aKOHOB, TEOPUH, NPaBUIbHOE
oripejiesieHue (pU3NUeCKUX BeIMUMH, UX eUHUL] U C1I0COO0B U3MepeHHs;

- yyauuncsl yMeeT I[PUMEHUTHb 3HAHWS B HOBOW CUTyallUd IIPU BBITNIOJIHEHUU
NIPaKTUYEeCKUX 3a/laHHl, 3HaeT OCHOBHBIE TTOHATUSL U YMeeT OIlepUpOoBaTh UMM IIPU
pellleHMM 3a/lay, TMPaBWIbHO BBINOJHSIET YepTeXXW, CXeMbl U rpadukwy,
COITyTCTBYIOLL[€ OTBETY; MOJKET YCTaHOBUTH CBSI3b MEK[Y HU3yuyaeMbIM M paHee
V3y4YeHHbIM MaTepuasoM I0 KypCy (PM3MKH, a TakKe C MaTepyasioM, YCBOEHHBIM
IIpU U3YUY€HUHU [IPYTUX IIpeMeTOB;

- B/afieeT 3HaHUSAMU U yMeHuUssMd B obwveme 95% - 100% orT TpeboBaHMit
IIpOrpaMMBbl.

Onenka "4"

CTaBUTCH B CIelyIOLeM CayJae:

- OTBeT Y/IOBJIeTBOPsieT OCHOBHBIM TpeOOBaHUSIM K OTBeTy Ha OLleHKy "5", HO
COJEP)KUT HETOYHOCTM B U370KeHUM (PaKTOB, OIpefiesleH|l, TOHATUH,
0ObsSICHEHMM B3aMMOCBsI3ei, BbIBOJaX U pellleHuM 3a7au. HeTouHOCTH jerko
VICIIPABJISFOTCS [IPU OTBETe Ha [|0T0/IHUTe IbHbIe BOIIPOCHI;

- yuYaluiics He WUCMOoMb3yeT COOCTBEHHBbIM TIIIaH OTBeTa, 3aTPyJHSETCS B
NpYBe/IeHNY HOBBIX MPUMepOB, U MPUMeHeHUU 3HaHUM B HOBOM CUTyaluu, c1abo
VICIIO/Ib3YeT CBSA3U C paHee U3yUYeHHbIM MaTepuaioM U C MaTepyajioM, YCBOEHHbIM
IIpU U3YUYEHUU [IPYTUX IIpeMeTOB;

- 00beM 3HaHWUM W yMeHMH yuarrerocs cocTaBissioT 80-95% ot TpeboBaHMIA
IIpOrpaMMBbl.

Onenka "3"

CTaBUTCA B CIelyIOLeM CayJae:

- OoJ/ibIIIast YaCTh OTBETA YAOBAETBOPsieT TpeOOBaHUSIM K OTBETYy Ha OL|eHKY "4", HO
B OTBeTe OOHaApy)KWBalOTCSl OTAebHble TpoOesibl, He MPensTCTBYHOLIME
JanbHeuIlIeMy yCBOEHUIO IIPOrPaMMHOI0 MaTepuara;

- yyaumiics obHapy>krBaeT MOHUMaHUe y4yeOHOTO MaTepurasa Mpy HeJJ0OCTaTOYHOM
II0JIHOTe YCBOEHUs TIOHATUM WIN HeIoC/1e/l0BaTe/IbHOCTU U3/I0’KEeHUs MaTepurala,
yMeeT I[IPUMEHATb II0JIyYeHHble 3HaHWS TIPU pelIeHWd TPOCThIX 3a7ady C
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WCI0/Ib30BaHWeM TOTOBbIX  (OpPMy/J, HO 3aTpPyJHSIeTCA TMpUA  pelleHuun
KaueCTBeHHBIX 3a/lau U 3a/lay, Tpebyroiux rmpeobpa3oBanus GopMyT;

- yualuicsi BrajieeT 3HAHUSIMM U yMeHUsiIMU B oObeMe He MeHee 80 %
CoJiepKaHusl, COOTBETCTBYIOIIETO IPOTPAaMMHBIM TPeOOBaHUSIM.

Onenka "2"

CTaBUTCS B C/IeIyIOLIEM CJTyuae:

- OTBET HellpaBU/IbHbBIN, MOKa3bIBaeT He3HAHHE OCHOBHBIX IMOHATHM, HEITOHUMaHUe
M3yueHHBIX 3aKOHOMEPHOCTeM U B3aMOCBsI3eli, HeyMeHHe paboTaTh C yueOHUKOM,
pellaTb KOJMYeCTBEHHbIE U KaueCTBEHHbIE 3a/1auy;

- yyYallluiicsd He OBJ/aZie/l OCHOBHBIMUA 3HAaHUSIMU M YMEHUSIMU B COOTBETCTBUU C
TpeGOBaHUSIMU TIPOT'PAMMBI;

- y4Yalluiics He BiafieeT 3HaHUSAMHU B 00bemMe TpeOoBaHM Ha OLjeHKY "3".

OrleHKa OTBETOB YYaIlMXCs TIPY MPOBEZEHUH CaMOCTOSATEbHBIX U KOHTPOJIbHBIX
pabot

Onenka "5"

CTaBUTCS B CeAYIOIIEM Cydae:

- paboTa BbITIO/IHEHA MTOTHOCTHIO;

- CZlesiaH TIepeBo/] eIMHULL Beex (pusnueckux BesinurH B «CH», Bce HeoOXoaMMbIe
JlaHHble 3aHeCeHbl B YC/I0BHe, MPABU/ILHO BbITIOJHEHbI UepTeXKy, CXeMbl, rpaduKHy,
PUCYHKH, COMNYyTCTBYIOILME  peILIeHWI0  33ajauy, CJe/laHa [pOBepKa [0
HauMeHOBaHHWSM, TIPaBU/ILHO MPOBEIEHbl MaTeMaTUUeCKe pacyeThl U [iaH TO/THbIN
OTBET;

- Ha KaueCTBeHHble M TeopeTHUYeCKHe BOIPOCHI JaH MOJIHbIU, HWCUepIbIBaIOIIMN
OTBET JIMTepPaTyPHBIM SI3bIKOM B OIpe/e/IeHHOM JIOTUUeCKOU MoC/Iei0BaTeIbHOCTH,
yYallUUCs TIPUBOJUT HOBbIE TIPUMEpHI, YCTaHAB/IMBAET CBSA3b MEX/y M3yuaeMbIM U
paHee W3yYeHHbIM MaTepyuajoM MO0 KypCcy (PU3UKHA, a TakKe C MaTepuasioM,
YCBOEHHBIM MPU U3yUYeHUH [IPYTUX MPeJMeTOB, YMeeT IPUMEHUTh 3HaHUSI B HOBOU
CUTYyalluu;

- yuanuiica oOHapy)KvBaeT BepHOe TIOHMMaHUe (U3NUeCKOW CYII[HOCTH
paccMaTprBaeMbIX SIBJIEHUM W 3aKOHOMEPHOCTeHM, 3aKOHOB U TeOpHH, AaeT TOUHOe
onpejie/ieHe U UCTOJIKOBAaHWE OCHOBHBIX TMOHSITUM, 3aKOHOB, TEOPDHH, a Takxke
TIpaBU/IbHOE oOrpeieieHre (GU3NUeCKUX BeMWYMH, WX €eJUHHI] W CII0COOOB
V3MepeHUsl.

Onenka "4"

CTaBUTCS B C/IeJyIOIIeM Cyydae:

- paboTa BBITIO/THEHA TTOJTHOCTLIO UM He MeHee ueM Ha 80 % oT oObema 3a/1aHusl,
HO B Hell UMEIOTCS He/IoUeThl U HeCyll[eCTBeHHbIe OIINOKY;

- OTBET HA KaueCTBeHHble U TeOpPeTUYeCKHe BOIPOChI  Y/IOB/IE€TBOPSET
BBIIIIETIEPEUHCIEHHBIM TPeOOBaHUSM, HO CO/JIEP)KAT HETOUHOCTH B H3JI0KEHHUH
hakTOoB, orpeie/IeH, TIOHITHUM, 00BICHEHUH B3aUMOCBSI3€eH, BBIBOZIAX U PeIlIeHUH
3a/lay;
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- YYal1iiCs UCTIBIThIBAET TPYAHOCTH B IPUMEHEHUH 3HaHUM B HOBOU CUTYyallUH, He
B /IOCTaTOYHOM Mepe MCII0JIb3yeT CBSA3M C paHee M3yUYeHHbIM MaTepuaroM MU C
MaTepuasioM, YCBOeHHbIM IIPU U3yUYeHUU [IPYTUX IPeJMeTOB.

Onenka "3"

CTaBUTCS B C/IeAYIOLIEM CIyJae:

- pabora BbITIOJTHEHA B OCHOBHOM BepHO (00beM BBITIOJIHEHHON YaCTU COCTaBJISI€T
He MeHee 2/3 oT 00611jero o0bema), HO JOTyIlleHbl CyllleCTBeHHbIe HETOUHOCTY;

- yyaiuiicsi o6Hapy>KvMBaeT MOHUMaHUe yuyeOHOTro MaTepyasa Npy HeJ0CTaTOUHOM
TOJTHOTE YCBOEHUs MOHSATUU U 3aKOHOMEPHOCTEN;

- yMeeT IMpPUMEHSTh IOJy4YeHHble 3HAHWSI MPY peLIeHWM MPOCThIX 3a/ay C
WCIO0/b30BaHUEM TOTOBbIX  (JOpMyJ, HO 3aTpyJHSeTCS TPy  pelleHun
KayeCTBeHHBIX 33Jjau M (CJIOKHBIX KOJMUeCTBEHHBbIX 3a/lay, TpeOyrommx
nipeobpa3oBaHus (hOpMYI.

Onenka "2"

CTaBUTCS B C/IeIYIOLIEM CIyJae:

- paboTa B OCHOBHOM He BbITIO/THeHa (00beM BBITIOJTHEHHOW uacTu MeHee 2/3 OT
o011iero oobeMa 3a7jaHus);

- yUaluics MoKa3blBaeT He3HaHHWe OCHOBHBIX MMOHATHUM, HEIIOHUMaHHe W3yUeHHbIX
3aKOHOMEpDHOCTEM W B3aWMOCBSI3el, He yMeeT pellaTb KOJUYECTBEHHbIE W
KaueCTBEHHbIE 3a/jauM.

OueHKa 0TBeTOB yUalluXcsi P MPOBe/leHNH JIa00paTOPHBIX padoT

Onenka "5"

CTaBUTCS B C/IeAYIOLLEM CTyuae:

- nabopaTopHas paboTa BBINOJHEHA B TIOJHOM 00BeMe C COOJIIOeHHEeM
HeoOX0oMUMOM TI0C/IeIoBaTeTbHOCTH MPOBE/IEHUs OTIHITOB U N3MepeHHH;

- yYalluiCs CaMOCTOATeNbHO W PpalOHA/IbHO CMOHTHPOBal Heobxogumoe
obopy/loBaHHe, BCe OMBITHI MPOBET B YCJIOBUSIX M PeKUMax, 00ecrieurBaroiyux
ToJlyueHre TpaBUBHBIX pe3y/lbTaTOB M BBIBOZIOB; cob/rozian  TpebGoBaHUS
0e30I1acCHOCTH TPY/a;

- B OTUeTe TMPABW/IbHO W aKKypaTHO BBLITIOJIHWAJ BCe 3allMCH, TaOMMIlbl, PUCYHKH,
yepTeXku, rpadyKu, BIUMCIEHUS; TIPABUIBHO BBITIOTHU/I aHaIM3 TIOTPEITHOCTEH.
Onenka "4"

CTaBUTCSI B CJIeAylOllleM Cjy4ae: BbIMIOJIHeHHWe jabopaTopHOW  paboThI
yZIOBJIETBOPSIET OCHOBHBIM TPeOOBaHUSIM K OTBETY Ha OI[eHKY "5", HO ydJaluiics
JOTYyCTW/I HeAouyeThl WM HerpyOble ommMbOKHW, He TIOB/IWsBILIKE Ha pe3y/abTaThbl
BBITIO/THEHUSI pabOTHI.

Onenka "3"

CTaBUTCS B CJeAYIOIEM C/iyuae: pe3y/bTaT BBITIOJIHEHHOW YacTu jabopaTopHOM
pabOThl TakKOB, UTO TIO3BOJIAET TIOJIyUUTh TIPABU/IbHBIA BBIBOJ, HO B XO7e
TIPOBe/IEHUS OTTbITa ¥ U3MEePeHU ObLTH JOMYII[eHbI OLIUOKH.

Onenka "2"
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CTaBUTCS B CJIGAYIOLIEM CJ/lydae: pe3y/bTaThbl BLIMOIHEHUs 1abopaTOpHOI paboThI
He TI03BOJISIIOT CJe/laTb [PaBWIbHBIM  BbIBOJ, M3MepeHHsl, BbIUMC/IEHUS,
Hab/1r0ieHus TIPOU3BOJWIMCEH HETIPaBUJIBHO.

IIprmeuanus.

Bo Bcex ciyuasix OLleHKa CHIJKaeTCsl, ec/ii yueHHWK He cobmofan TpeGoBaHMMA
TeXHUKU 0e30macHOCTU TIpY TIPOBE/IEHWH JKCIlepuMeHTa. B Tex ciydasx, Korja
yualuiics rmokKasaa OpUTMHAIbHBIA MOAX0/ K BBITIOJHEHUIO PabO0ThI, HO B OTUeTe
cofiep>KaTcsl HeJ0CTaTKH, OLleHKAa 3a BbIMOJIHEHWe paboThl, MO yCMOTPEHUIO
yuuTesIsl, MOXKeT ObITh MOBbIIIeHa 110 CPaBHEHUIO C YKa3aHHBIMU HOpPMaMH.

TecToBbIM KOHTPOJIb

Llenbto TeCTOBBIX 3alaHUN SIBJISIETCSI BO3MOKHOCTH BbISIBJIEHUS] 3HAHWM, YMEHUH,
HaBLIKOB KaXK/IOTO HCIILITYeMOro, IO3TOMY B KauyeCcTBe HWHTepHpeTaliOHHOMN
CUCTEMbl OTCU€Ta MCIO/b3yeTCs] KOHKpeTHas JJ/s1 Ompe/ie/IeHHOM BO3PaCcTHOU
TPYIIIBI yualuxcst 06/1acTb cofiepykaHusl JAHHOTO yueOHOTro rnpeiMeTa.

3agaHus TecToB pa3padoraHbl B ABYX opmax:

- 3aKpbIThle 3aflaHus (3aZlaHUsI C BLIOOPOM OTBETOB, TIPU KOTOPBIX UCITHITYEeMBIM
BbIOMpaeT MpaBU/IbHBIN OTBET W3 UMC/Ia TOTOBBIX, MPWIAaraeMbIX B 3a/laHAN TeCTa
(kak mpaBu/0 3-4 BapuaHTa).

- OTKpBIThble 3ajjaHus (3aJjaHusl, B KOTOPBIX MCIBLITYeMbId caM (QopMynupyeT
OTBET).

[Ipu TecTupoBaHWU BCe BepHble OTBeThl OepyTcs 3a 100%, Torga oTMeTKa
BBICTaBJISIETCSI B COOTBETCTBUM C Tab/HL[ei:

[TpoLieHT BbITIOTHEHUS 3a[jaHus

OtmeTKa

95% u 6onee

OTJINYHO

75-94%%

XOpOILIO

50-74%%

YI0BJIETBOPUTEJILHO

MeHee 50%

HeY/I0BJIETBOPUTE/ILHO

IlepeueHb oMIUO0K

I'pyObie omIMOKuU:

- He3HaHWe Orpe/ie/ieHid OCHOBHBIX TIOHSITUM, 3aKOHOB, TpaBW/I, OCHOBHBIX
TOJIO)KeHUN  Teopud, (oOpMyJ, OOILI[ETIPUHATBLIX CHUMBOJIOB  0003HaueHUs
bu3nueckux BeUUWH, eJUHUIL] UX W3MepeHUs; - HeyMeHUe BbI/IeJIUTh B OTBeTe
IJIaBHOE;

- HeyMeHHe TPUMEHSITh 3HaHUS /i pellleHus 3a7au U 00bsICHeHHsT (pU3NUeCcKUX
sIBJIEHUM; HemnpaBWIbHO C(OpPMYJ/MpOBaHHbIE BOMPOCHI 3aJjaud WIA HeBepHbIe
00BSICHEHHS XO7ia ee pellieHus]; He3HaHre TTPUEeMOB pellleHHs 3a7lau, aHa/I0rMUHbIX
paHee pellleHHbIM B KJlacce, OIIMOKU, TTOKa3bIBatoI1e HelpaBU/IbHOe MTOHUMaHue
yCJIOBUSI 3a/1au WA HeTIPaBU/IbHOE UCTOJIKOBAHME PellleHus;
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- HeyMeHHe YuTaTh U CTPOUTH rpaKu U MPUHLIUIAA/IbHBIE CXEMBbI;

- HeyMeHHe MOATOTOBUTh K paboTe yCTaHOBKY WM JlabopaTopHOe 00opyI0BaHUe,
TIPOBECTH OTIBIT, He0OXO0[UMbIe pacueThl, UM UCTIOIh30BaTh MO/yUYeHHbIe JaHHbIe
JI71s1 BBIBO/IOB;

- HeOpe)kHOe OTHOIIeHHe K 1abopaTOpHOMY OOOPYJAOBAHUIO M W3MEPHUTE/LHBIM
npubopaw;

- HeyMeHHe OTpe/le/TUTh MoKa3aHue W3MepUTe/IbHOTo TIpubopa;

- HapylleHWe TpeboBaHMM TIpaBU 0e30MacHOrO TpyJa TIPU  BBITIOJTHEHUH
9KCIIepUMEHTa.

Herpy0bie omnnoKu:

- HeTOYHOCTH (HOPMY/MPOBOK, OTpe/e/ieHul, TIOHSATUM, 3aKOHOB, TeOpU,
BbI3BaHHbIe HETOJHOTOM OXBaTa OCHOBHBIX MPU3HAKOB OIpeZeisieMOoro MOHSTHS,
olMOKYM, BbI3BaHHbIE HeCOOJIIOJeHreM YC/IOBUN TIPOBEEHUH OIbITa WM
V3MepeHuH;

- OImMOKM B YC/IOBHBIX 0003HAaUeHUSIX Ha TPUHIMITUAIBHBIX CXeMax, HeTOUHOCTH
yepTrekel, rpa)vkoB, CXeM;

- TIPOMYyCK WIM HEeTOYHOe HarucaHue HauMeHOBaHUM equHUl] (HU3UUeCcKuX
BeJINUMH;

- Hepal[MOHa/bHbIN BEIOOP XO0/ia pellieHusl.

Hepouetnr:

- HepalWOHa/bHble 3alMCUM TPU BBIUYMCIEHUSIX, HepalMOHa/lbHble TIPUEMBI
BLIUMCJ/IEHHH, TTpeo0pa30BaHuii 1 pellleHnH 3a/1ay;

- apudmeTnueckue OIIMOKA B BBIUMCAEHHUSX, €C/IMd 3TH OIIMOKW rpybo He
VCKa)KaloT peasbHOCTh MOYUeHHOT0 Pe3y/ibTara;

- OT/ZieJibHbIEe TIOTPEIIHOCTH B (POPMYJ/IMPOBKe BOIPOCA WK OTBETa;

- HeOpeXKHOe BBHITIOJTHEHME 3aIMCel, UepTeXkel, cxeM, rpadhHKoB;

- oporpadrueckrie ¥ MyHKTyaI[MOHHbIE OIIMOKHU.
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IIpunoxenue 3
AHHOTAaIUA.

Lesnb 1o u3yuenuto ripeamera Pursuka

- pa3BUTHE HpE,Z[CTaBJ'IEHI/II‘/JI 0 HAY4YHOM MeTO/Je€ TTIO3HaHUA U (l)OpMI/IpOBaHI/Ie

NCaIeoBaTe/IbCKOIo OTHOEHWA K OKDY>XAIOIIWM SIBJIEHUAM;

- (popMupOBaHWE HAYYHOTO MUPOBO33PEHMS KaK pe3yJ/ibTaTa U3y4eHHUs] OCHOB

CTPOEHUsI MaTepuu U (PyH/laMeHTa/IbHbIX 3aKOHOB (DM3UKWY;

- (hopmupOBaHUe MpeACTaBAeHUM 0 POJU (GPU3UKH [JIs1 pa3BUTHS APYTUX

€CTeCTBEHHLIX HaYK, TEXHHUKH U TeXHOJIOTUH.

Pabouast mporpamm 110 ¢u3mKe cpeaHero obiero oopa3oBaHus CIaOOBUIAIINX U

C/IeTibIX TpeJjHa3HaueHa AJig yueHUKoB 11,12 kjaccos.
[TporpamMmma COCTOUT U3 MOAYJIEU:
. ®U3MKa U METO/Ibl HAYYHOTO TI03HAHUS
. MexaHuka
. MonekynsipHast pu3nKa ¥ TepMOAUHaAMUKaA
. DJIeKTPOAUHAMUKa
. Konebanust 1 BOJTHBI
. OCHOBBI crieljManbHON TeOPUM OTHOCUTE/IbHOCTU
. KBanToBas ¢r3uka
. DJIeMeHTbl aCTPOHOMMHM U aCTPO(PU3UKHU
. O6o011aro1iee TOBTOPEHME
[TporpaMMa paccumTaHa Ha 2 rojja 00yueHusl.

Lok, WN =

B paboueii mporpamMmMe 3 TIPUIOXKEHUS:
1. ®opmbl yuéTta paboueil MporpaMMbl BOCITUTAHUSI.
2. [Mogxoapl K oOLeHKe o0Opa3oBaTe/bHBIX pe3y/bTaTOB

HapyIlleHreM 3peHus 1o yueOHoMy npeaiMeTy «Pr3nKay.

oOyuaromxcs C
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