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yrayOJeHHbI yPOBEHb
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UK
[TIporoxon Nel ot 29.08.2022r. \(/Z\Q/JJ/ [Topono T.A..
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KaJ'IEH,Z[apHO - TEMdTUUYECKOE IIJIAHWPOBAHUE
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IIOSACHUTEJ/IbHASA 3AITMCKA

Pabouasi mporpamma no ¢u3Mke 418 9 Kjacca Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBjIeHa Ha OCHOBe TIOJIOXKeHWM W TpeOOBaHMI K pe3ysbTaTaM OCBOEHHs Ha YrayOJEéHHOM
yPOBHe OCHOBHOW o00pa3oBaTe/NbHOM TIPOTPAMMBI, TIpeACTaBieHHbIX B DejepanbHOM
roCyZlapCTBEHHOM 00pa3oBaTe/lbHOM CTaHAApPTe OCHOBHOTrO 00IIero obpa3oBaHMs, a TakkKe C
yuétom I[TprmMepHO#i nporpamMmbl BocniutaHust 1 KoHIenuyu nperno/jaBaHust yueGHOTo ripejMera
«®u3vka» B o00Opa3oBaTenbHBIX oOpraHusanusax Poccuiickoii defepauyy, peany3yOLIMX
OCHOBHbIe 0011[e00pa3oBaTe/ibHbIe TPOrPaMMBI.

Pabouast mporpamma yrry0ieHHOTO ypoBHs u3ydeHus ¢u3uku B 9pl Kmacce OCHOBHOM
o611eo6pa3oBaTe/IbHOM IIKOJIbI COCTaB/IeHa U peann3yeTcst Ha OCHOBe CJIeAYIOIIUX JOKYMeHTOB:
1. ®enepanbHbIii 3ak0H 0T 29.01.2012 Ne 273 «O6 obpa3oBanuu B Poccuiickoit Peneparym».

2. ®eqiepalbHbIN FOCYZApCTBEHHBIM 00pa30BaTe/IbHbIN CTaHAAPT OCHOBHOTO O00I1ero
obpa3oBanws. [Tpruka3 MuHHcTepcTBa 00pa3oBaHus U HayKu Poccuiickoii deaeparyiu ot
17.12.2010r. Ne 1897.

3. ®muka. 7—9 kiaccel : pabouas mporpamma K jmanu YMK H. C. ITlypenunesoii, H. E.
BaskeeBckoii : yuebHo-MeToamnueckoe nocobue / H. C. TlypeimieBa. — M. : [Ipoda, 2017

4. OcHoBHasi 0Opa3oBaTe/ibHasH TPOrpaMMa OCHOBHOT'O 0011ero obpa3oBanuss MBOY

ymtiest Ne 5.

5. ITonoxkenue o paboueti mporpamme yuntenss MBOY surieid Ne 5.

6. Yuebnsiii imaH MBOY muiiest Ne5 Ha 2022-2023 yueOHBIN ro.

7. «CaHWUTApHO-3MH/[eMUO0JIOTUYeCcKre TPpeOOBaHUS K yC/IOBUSIM OPTaHU3aL[UK BOCITUTAHUS U
o0OyueHus1, OTABIXa U 3I0POBbSA AeTeid U Mostogexu»-CanlluH 2.4.3648-20 .

8. IlocTaHoBjIEHME [JITaBHOTO rOCyZIapCTBEHHOIO CAHUTAPHOIO Bpaya
Poccuiickoin

®epepanyu ot 28.01.2021 Ne 2 CanlluH 1.2.3685-21 «O6 yTBepKAcHUN
CanlluH 1.2.3685-21 «'urneHn4YeCcKrne HOpMaTUBbI U TPEOOBAHUA K
obecriedeHUIo 6€30I1aCHOCTH U (1) 6€3BPeJHOCTH I YeJIoOBeKa (PAaKTOPOB
cpenbl OOUTaHUA;

OBILIASA XAPAKTEPUCTUKA YUYEBHOI'O ITPEIMETA «®PU3UKA»

Kypc ¢wusmkn — cucteMooOpa3syrommid [jiss eCTeCTBeHHOHAYUHBIX yueOHBIX TIpeMeTOB,
MOCKOJIbKY (PU3MUeCKHe 3aKOHbI JieKaT B OCHOBE TPOLIECCOB M SIB/IEHWM, M3ydyaeMbIX XUMHUeEH,
Ouosnoruei, actpoHoMHel 1 (rzndeckor reorpadueii. dr3rka — 3TO MpegMeT, KOTOPBIA He
TOJIbKO BHOCUT OCHOBHOM BKJaJ| B €CTeCTBEHHOHAyUHYH0 KapTUHY MUpa, HO W IpeJoCTaB/isieT
HaunOoree sicHble 00pa3lbl MPUMeHeHHs] HayYHOTO MeTO/ia TI03HaHUs, T.e. Crocoba MosydeHus
JIOCTOBEpHBIX 3HaHWM 0 Mupe. HakoHell, (pu3rKa — 3TO MpeMeT, KOTOPbIM HapsiZly C APYyTMMH
€CTeCTBeHHOHAyUHBIMHM TpeJMeTaMUd [JIO/DKEH [laTh IIKOJbHUKAM T[pefcTaBieHre 00
yBJ/IeKaTe/IbHOCTH HAYYHOTO HWCC/Ie/l0BaHUsl U PaloCTU CaMOCTOSITEIbHOTO OTKPBITUS HOBOTO
3HaHUS.

OpHa u3 TAaBHBIX 337lay (U3MUecKoro obpa3oBaHMsl B CTPYKType obijero obpa3oBaHust
COCTOUT B (JOPMHUPOBaHUM €CTeCTBEHHOHAYYHON I'PaMOTHOCTH M MHTepeca K HayKe Y OCHOBHOM
Macchl 00yYarIUXCsl, KOTOpbIe B Jla/ibHelieM OyAyT 3aHAThI B CaMbIX pa3HO 00pa3HbIX cdepax
JesTenlbHOCTU. HO He MeHee BayKHOU 3a/iauer SIBJISIeTCS BbISIBJIEHME M NOJIOTOBKA Ta/laHT/IMBBIX
MOJIOABIX JIIOZlell 11 TIpOZI0JDKeHMst oOpasoBaHMs M JajbHelliedl mpodeccroHanbHON
JieTeIbHOCTA B 00/1aCTH €CTeCTBeHHOHAYYHBIX MUCC/IeJOBaHUN U CO3/IJaHUM HOBBIX TE€XHOJIOTHH.
CoryiacHO TIpUHSITOMY B MeXXAyHapoJHOM cooOllecTBe orpejeneHHto, EcrecTBeHHOHayuHas
I'PaMOTHOCTh — 3TO CIIOCOOHOCTH YesioBeKa 3aHWMaTb aKTHBHYHO TPaKAAHCKYIO TO3WLMIO T10
00I1leCTBEHHO 3HaYMMBIM BOTIPOCaM, CBSI3aHHBIM C €CTeCTBEHHBIMH HayKaMH, U ero TOTOBHOCTh
VHTEepecoBaTbCsl eCTeCTBeHHOHAayUHbIMM HZesaMu. HayuyHO IpaMOTHBIM 4YeslOBeK CTPEMMTCS
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y4acTBOBaTh B apryMeHTHPOBAHHOM O0CyXZeHHM Mpo0seM, OTHOCSIIUXCS K eCTeCTBEHHBIM
HayKaM ¥ TeXHOJIOTHUSIM, UTO TpebyeT OT Hero cje/yrluX KOMIIeTeHTHOCTe!:

HaY4YHO OOBSCHSTH SIB/IEHHS,

OLIEHWBATb U TIOHUMAaTh 0COOEHHOCTH HAyUHOTO MCC/Ie/IOBaHMS,

HMHTepNpeTUPOBaTh JJaHHbIE U UCTIO0/b30BaTh HAyUHbIe 10Ka3aTebCTBA AJIs TOTyUYeHust
BBIBO/IOB.

N

N3yuenre GU3MKK CIIOCOOHO BHECTU PpeIIaroIMi BKIaZ B (OpMHpOBAHWE eCTeCTBEHHO-
Hay4YHOUN rPaMOTHOCTH 00YyUarOIIUXCH.

OE/IN N3YUYEHNSA YYEBHOI'O ITPEJJMETA «®PU3UKA»

Lemu wu3yueHnss (U3MKM Ha YPOBHE OCHOBHOTO 0O0Iero o0Opa3oBaHWs ONpeziesieHbl B
KoHriemniuu mnpenojiapanust yueoHoro npeaMera «Pusrka» B 00pa30BaTe/bHBIX OpPraHU3aLUsax
Poccuiickori ®epepauyy, peanu3yIOIIUMX OCHOBHBIe 001je0Opa3oBaTe/lbHbIE TPOrPaMMBbI,
yTBepXAEéHHOU pelieHueM Kosinernn MuHucTepcTBa TipocBellieHusi Poccutickoii ®epepaiiuu,
nipotokosn ot 3 fgekabpst 2019 r. Ne ITK-4BH.

ey uzyuenus: GUsmKu:

niprobpeTeHre UHTepeca U CTpeMJIeHUs] 00yUJaroIUXCsi K HAyUHOMY U3YUYeHUI0 TIPHUPOJBI,
Pa3BUTHE WX MHTE/JIEKTYalbHBIX ¥ TBOPUECKUX CITOCOOHOCTEH;

pa3BUTHE MPe/CTaB/IeHNI O HAyUHOM MeTOo/le [103HaHUsI U (pOpMUPOBaHue
WCCJIe[JOBaTe/TbCKOTO OTHOILIEHHS K OKPY KalOIUM SIBJIEHUSIM;

(hopMHpOBaHHe HayUYHOI0 MUPOBO33peHHUs KaK pe3y/ibTaTa U3yuyeHUs] OCHOB CTPOEHHSI
MaTepuu U ¢yH/laMeHTa/lbHbIX 3aKOHOB (hH3UKY;

(hopMHpOBaHUe Tpe/iCTaBAeHUH 0 poyiv (PU3UKHU /1Sl pa3BUTHSL JPYTUX €CTeCTBEHHBIX HayK,
TeXHUKU U TeXHOJIOTUM;

pa3BUTHe TIpe/ICTaB/IeHNH 0 BO3MOXKHBIX cpepax Oyayiieli ipodecCcHoHaATEHON eI TeTbHOCTH,

MECTO YYEBHOTI'O ITPEIMETA «®U3NKA» B YYEBHOM IIVIAHE

B cootBerctBUM ¢ ®I'OC OO0 dusuka siByiseTcss 00s3aTe/lbHBIM TIPEAMETOM Ha ypPOBHE
OCHOBHOTO 0011jero obpa3oBanus. [JaHHasi IporpaMMa TipeZlyCMaTprBaeT M3ydeHue (U3UKU Ha
0a3oBOoM ypoBHe B 9 Kilacce B 00béMe 102 yaca 1o 3 yaca B HeJeJo.

B yue6HOM 171aHe 06pa30BaTe/IbHOTO yUupeX/ieHusl, TIpelyCMOTPeHO CJieIyIoliye
pacripefenieHue: B 9 knacce 34 yue6HbIX Hezienw ,102 yaca B ros, 3 yueOHBIX yaca B Heesmto (1
yac ob6aBsieH u3 yactH, popmupyemoii 06pa3oBaTe/IbHBIM yUpeXXaeHueM). Y T1y0/1eHHbIN
ypOBeHb u3yueHUs: Gu3uky B 9pl Ksiacce AOCTUTAeTCs 3a CUeT: yBeJMUeHUs KOJTMUeCcTBa
yueOHBIX YacoB B He/le/o ([0 3 4acoB); yBeJIMUeHus1 KOJTMUeCTBa 3a/jau, Kak BEICOKOT'O YPOBHS
CJIOXKHOCTH, TaK U Pa3/IMUHbBIX 0 (hopMaM Tipe/icTaB/ieHUs (TTPAKTUKYM I10 pellieHUI0 3aziau
TIOBBIIIIEHHOMN CI0XKHOCTH); YCHJIEHHST SKCITIePUMEHTaTbHOM COCTaBJIsIOLeH yueOHOro Kypca
¢u3uku. CornacHo KaieHgapHOMY rpaduky v pacrivcanuto MBOY nutiest Ne5 Ha 2022-2023
yueOHbIi rof iporpaMMa B 9p1 Kjacce CKOppeKTHpOBaHa Ha 95 yac, B CBSI3U C Tpa3iHUKaMH
BbInazarommu Ha 4.11, 23.02, 24.02, 8.03, 1.05, 8.05, 9.05 3a cueT ymeHbllIeHHsI YaCOB Ha
TIOBTOPEeHYe 1 pellleHue 3a/au.

COJAEPXXAHUME YYEBHOI'O ITPEIMETA

3aKO0HBI MeXaHUKH
MexaHuueckoe B KeHHWe. MarepuanbHasi TOUYKa Kak Mojesb (U3UUecKoro Tesa.
OTHOCUTE/IbHOCThL MeXaHHWuYeCcKoro JABikKeHus. Cucrtema otcueta. Pusnueckre Be/UUMHBI,
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HeoOXOoZMMbIe [/ OTTMCAHUS JBIVDKEHHUS, U B3aMMOCBSI3b MeXAy HUMHU (TIyThb, IepeMelieHue,
CKOpPOCTb, YCKOpPEHUe, BpeMsl JBWKeHUs1). PaBHOMepHOe ¥ paBHOYCKOpPEHHOe MpsSIMOMHEHHOe
JBrkenue. HMHeapuaHmHocmb yckopeHus.. KrHeMaTnueckue ypaBHEHHUSI IPSIMOJIMHENHOIO
JBKeHus. I'padmueckoe MpezcTaB/ieHMe MeXaHUUeCKOro [BrKeHWs. [IBWKeHMe Tena TIO
OKPY’>KHOCTH C TIOCTOSTHHOM T10 MOZYJII0 CKOpOCThIO. [leprof u yacToTa obparrenusi. JInHeliHast
Y yryioBasi CKOpocTH. LleHTpocTpeMUTe/IbHOE yCKOpeHue.

Bsaumogeiicteue Tesn. Ilepsbiit 3akoH HeroToHa u nHepuys. Macca Tena. Mi3mMepeHne maccsl
rpu romoiy BecoB. [InoTHOCTh BewjectBa. Cuna. EaunHunbl cuibl. MexxayHapoaHas cucteMa
enuanL]. ['padmueckoe n3obpaxenue cun. Bropoii 3akoH HetoTona. Tpetuit 3akoH HbroToHa.
[MpunHimn otHocuTenbHOCTH [amuesi. ['paHuLibl MpUMeHUMOCTH 3aKOHOB HetoToHa. CBoOOIHOE
nageHue tes. Cuja TsSOKeCTU. 3aKOH BCeMUPHOro TaroreHus. Cua ynpyroctu. 3akoH I'yka. Bec
Tesia. HeBecomocTs. CBfI3b MeXJy CWIOW TSDKeCTU UM Maccod Tesna. [luHamometp. PaBHozel-
cTByroljasg cuwia. Cuna TpeHus. Buzbl TpeHus: TpeHUe CKOJIbKeHWs, TPeHWe IIOKOs, TpeHue
KaueHus. TpeHue B IIpUpoJe U TeXHUKe.

VMnynec Tesa. 3aMKHyTass CUCTeMa Tesl. 3aKOH COXpaHeHWs UMITy/bCca. PeakTWBHOe
IBwKeHue. PeakTuBHbI fBurarenb. MexaHuueckasi pabora. MOIIHOCTb.  DHeprus.
[ToreHianbHas U KMHeTHYecKas SHeprus. IIpeBpaitieHre 0HOrO BU/la MeXaHUYeCKOW SHeprun
B /Ipyrou. 3aKOH COXpaHeHUs! TI0JTHOW MeXaHWUeCKOW SHepryu.

MexaHnuecKue Koyie0aHHs ¥ BOJTHbI

Mexanuueckrie komnebanusi. Ilepuon, uacrtota, amrmryga Kosjebanuii. ['apMoHHuUeckoe
KonebaHve. Marematuueckuii MmasTHUK. Konebanusi rpysa Ha mnpyxuHe. CBoOojHbIe
Kosebanust. IlpeBpaiijeHrsi SHepruu npu KosiebaTebHOM ABWKeHHUH. CKOpOCMb U yCKOpeHue
npu KonebameabHoM OeudiceHuu. 3aTyxarolfue KosebOaHus. BbIHY)KJeHHble KosebaHusl.
Pe3onaHc. MexaHnueckre BOJIHBI B OJHOPOJHBIX cpefiax. [Ipofjo/ibHBIe M nonepeyHble BOJIHBI.
[nvHa BosHbI. CBS3b MEXY JJIMHOW BOJIHBI, CKOPOCTBIO BOJTHBI M YaCTOTOW KojiebaHMid. 3aKOH
OTPaXeHHsI MeXaHWYeCKUX BOJIH. DXO0. 3BYK KaK MexaHWueckKas BO/HA. VICTOUHMKM 3BYKa.
['POMKOCTB ¥ BBICOTa TOHA 3ByKa. TeMOp. MMHmepgepenyus u duppaxkyus 8o/H.

JJ/IeKTPOMAarHUTHbIE SIB/IeHUS

[TocTosiHHbIe MarHuUTbl. MarHuTHOe 110Jie TIOCTOSIHHBIX MarHMTOB. MarHuTHoe riose 3eMJu.
MarHuTHOe T10/ie 371eKTPUYeCcKOro Toka. MarHutHast UHAYKUYs. JIMHUM MarHUTHOW WHAYKLIAU.
[IpyMeHeHHss MarHWTOB M 3JIEKTPOMAarHuTOB. [leliCTBMe MarHWTHOIO TOJISi Ha MPOBOJHUK C
TOKOM U [IBWXKYILYIOCS 3apspKeHHyro dactully. Cusma Ammnepa U cuia JlopeHya. DeKTpo/JBU-
raTeJib MOCTOSTHHOTO TOKa.

flBneHue  3/IeKTpOMarHUTHOM HMHAYKUMUA. Ornbitel  Papages. MarHuTHbIA — TOTOK.
HanpaBneHnve MHAYKIMOHHOTO TOKa. IlpaBunio JleHua. 3akOH 31eKMpoMazHUMHOU UHOYKYUU.
B3aMOCBSI3b  371€KTPpUUECKOTO0 M MarHUTHOrOo moJield. ['eHepaTop TMOCTOSIHHOTO —TOKa.
CamouHIyKLHS. WHAYKTUBHOCTD  KaTYLLUKH. [lepeMeHHbIM  3/€KTPUUECKUM  TOK.
Tpancdopmarop. Ilepesaua 3/1eKTpUUeCKON SHEPTUU.

J/IeKTpOMarHUTHbIE KO/1e0aHUs U BOJIHBI

KoHngeHcarop. DiekTprueckasi eMKOCTb KoHZeHcaTopa. KonebarensHblii KoHTYp. CBOOO/HBIE
3/IeKTPOMarHUTHbIe KosnebaHust. [IpeBpaliieHyst SHepryuu B KojiebaTelbHOM KOHTYpe.

ONeKTPOMarHuTHOe T10Jle. DHeprysl 3JIeKTPOMAarHUTHOIO MOJs. DJIeKTPOMarHUTHbIE BOJIHBIL.
CKOpOCTb pacIipoCTpaHeHUs 3/1eKTPOMarHWTHBIX BOJIH. Paauoriepesava v paguonpueMm. Mo-
oynsiyust u demekmupogaHue. ITpocmetiwuli paduonpuemHuk. TeneBuzeHue.

OJIeKTpOMarHuTHasi Tipupoga cBeta. (CKOpocTb cBeTa. VCTOYHMKM CBeTa. 3aKOH
NIPSIMOJTMHEMHOTO pacIipocTpaHeHusi cBeTa. PasnokeHue Oesoro cBera B crektp. CiioxkeHue
CrieKTpanbHbIX LBeToB. [lBera Tes. 3puTesbHble WUIt03UMU. [ucriepcust cBeta. BosiHOBBIE
cBoucTBa cBeta. IIIkana 3/1eKTpOMarHUTHBIX BOJIH. BivsiHMe 371eKTpOMarHuTHBIX M3/IydyeHUN Ha
JKVBbI€ OpraHU3MBbl.
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JJieMeHTbI KBAaHTOBOH (pU3NKH
fBnenue ¢orosddekra. I'mnore3a Ilnanka. PoToH. POTOH U 371EKTPOMarHUTHas
BOJIHA.

OnbiT Pe3epdoppa. IlnanerapHass mofens atoma. CrieKTpbl WCITYCKaHHSI M TIOTJ/IOLIEHUsI.
CrieKkTpasibHbIN aHa/Iu3.

SIBneHvie pafivioakTUBHOCTU. Asbda-, OeTa- U ramma-m3nyueHus. COCTaB aTOMHOTO sifipa.
[TpoToH u HeUTpoH. 3apsz gapa. MaccoBoe urcno. V3oTonbl. PagroakTrBHbIE TIpeBpallieHuUs.
[Mepuog, nonypacnaza. 3akoH paouoakmueHo20 pacnadd. SlnepHoe B3auMO/ieliCTBUe. DHeprus
CBsi3M sjpa. ffepHele peakuyu. Jlechekm macchbl u sHepeemuueckull 8bIX00 SI0EpHbIX peakyull.
Henenvie sgep ypaHa. llenHas peakuys. SlnepHblii peaktop. TepmosiOoepHble peakyuu.
buonornueckoe felicTBUMe paJuOaKTUBHBIX W3/1ydyeHHWM M UX nprMeHeHue. CueTuuk ['elirepa.
Hosumetpusi. flnepHast SHepreTvka ¥ TMpPOOIeMbl SKOMOTHUH. J/leMeHmdpHble udcmuybl.
B3aumHble npespawjeHus 3/1eMeHmMapHblx yacmuy.

Bcenennan
Crpoenne u MaciTabbl BeeseHHOM. ['eolieHTpHUeCKast U reJTMOLjeHTPHUYecKasi CUCTeMBI
Mupa. 3aKOHbI /IBKeHus r1aHeT. CtpoeHue U MaciuTabbl ComHeuHol cucteMbl. Pa3mepsl ma-
HeT. Cucrema 3emns—JIyHa. Ilpunussl. Buaumoe fnBukeHue ruiaHet, 3Be3q, ComHua, JIyHbl.
@as3sbl JlIyHsl. [Inanera 3emis.
JlyHa — ecTecTBeHHbIM CryTHUK 3eMid. [1naHeTs! 3eMHOM rpynnsl. [1naHeTsl-rurantel. Marele
Tesia COTHeUHOW CHUCTEMBI.

ConHeyHasi cuMCTeMa — KOMIUIEKC Tes, WMEIOIUX o0ijee TpPOUCXoxgeHre. MeTozsl
actpour3nyeckux ucciaefoBaHui. Paauoteneckoribl. CrieKTpanbHbIN aHanM3 HeOeCHBIX TeJl.
JlsudiceHue kKocmuueckux o6wekmos 6 nosie cuibl msizomeHus. Vcnonb3oeaHue pe3yibmamos
KOCMUUecKux uccae0oeaHull 8 Hayke, mexHuke, HApOOHOM Xo3sticmee.

Osomonmsa Beenennou. 'nnoresa bosbiioro B3pbiBa.

IVNIAHUPYEMBIE OBPA3OBATE/IBHBIE PE3YJ/IBTATBI

W3yuenne ¢u3uku B 9 Kjacce HarpaBleHO Ha [OCTIDKeHHEe O0YYaroMMHCS JTUYHOCTHBIX,
MeTanpeIMeTHBIX U TIPeIMETHBIX Pe3y/IbTaTOB OCBOEHHUs yueOHOro rpeiMeTa.
JINMYHOCTHBIE PE3YJIBTATHI

ITampuomuueckoe gocnumaHue:

TMIPOsIB/IeHNe UHTepeca K UICTOPUU M COBPEMEHHOMY COCTOSTHUIO POCCHIMCKOM (r3MUecKou

HayKU;

L|eHHOCTHOE OTHOILIeHUE K [JOCTH)KEHUSIM POCCUICKUX YUEHbIX (PHU3MKOB.

I'pasicdanckoe u 0yxo8HO-HpaecmeeHHoe gocnumaHue:

TOTOBHOCTb K aKTUBHOMY yUaCTHIO B 00CY»X/[eHUH 0011[eCTBEHHO-3HAaUMMBbIX U 3THUEeCKUX

npo6sieM, CBSI3aHHBIX C NPaKTUUeCKUM NIPUMeHeHHeM JJOCTKeHHH (pr3nKy;

0CO3HaHue Ba)KHOCTH MOPa/IbHO-3TUYeCKUX NPUHLIUIIOB B [IeITeJIbHOCTH YUYEHOTO.

Jcmemuueckoe gocnumaHue:

BOCTIpUSITHE 3CTeTUUECKUX KaueCTB (PM3MUYeCKOi HayKu: eé TapMOHUYHOTO [TOCTPOeHUS,

CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH.

IJenHocmu Hay4yH020 NO3HAHUSL:

OCO3HaHHe L|eHHOCTH (hPM3MYeCKOM HayKH KaK MOIIIHOTO MHCTPYMeHTa [T03HaHWUsI MUPa,

OCHOBBI Pa3BUTHS TEXHOIOTUH, Ba)KHEUILIEH COCTaBJISOLEeN KYJ/IbTYpPhbI;

pa3BUTHe Hay4HOM /IF0003HATeIbHOCTH, MHTepeca K UCC/IeJ0BaTe/IbCKOM /1esITelIbHOCTH.

dopmuposaHue Ky/bimypbl 300p06bs U SMOYUOHA/IbHO20 0/1a20Nn0ayYus:



e 0CO3HaHHe IleHHOCTH 6e30macHOro obpasa )KU3HU B COBPEMEHHOM TeXHOJIOTUYECKOM MUPe,
Ba)XHOCTH TIpaBW/I 6€3011aCcHOTo TIOBeJIeHHsI Ha TPAHCIIOPTe, Ha JJ0porax, C 3/1eKTPUYeCcKUM U
TEeTUIOBBIM 000PYZIOBaHUEM B ZIOMAIIIHUX yC/IOBUSX;

e copMHUPOBaHHOCTh HaBbIKa pedieKCHH, MPU3HaHKe CBOero MpaBa Ha OLIMOKY U TaKoTo ke
rpaBa y JIpyroro uejoBeKa.

Tpydoeoe eocnumauue:

e AKTHMBHOE yyacTue B pellileHWM MPaKTUYeCcKuX 3a/au (B paMKax CeMbH, IIKOJIbl, TOPO/a, Kpasi)
TeXHOJIOTMUeCKOW U COLaIbHOMN HarpaB/ieHHOCTH, TPeOYIOIIUX B TOM UKc/ie U (HU3ndeCKUX
3HAHUI;

* UHTepecC K MpaKTUUeCKOMYy W3y4eHHUI0 mpodeccuii, CBsi3aHHBIX C (PU3UKOM.
JKo/102uyecKoe gocnumaHue:

e  OpUeHTalUsl Ha MpUMeHeHHe (prU3MUeCcKUX 3HAHWUM JIJisl pellieHus 3a/ia4 B 06acTu
OKpY>Katolllel cpe/ibl, MJIaHUPOBaHUSI TIOCTYTIKOB U OLIeHKU UX BO3MO>KHBIX TTOC/IeICTBUM [I7Ist
OKpY’Karollleil cpeJibl;

e 0CO3HaHHe TI00aTbHOTO XapakTepa 3KOJOTUYeCKUX IPO0JIeM U MyTel UX pelieHus.
Adanmayus obyuarouje2ocst K USMEHSIIOWUMCS YC/08USIM COYUA/IbHOU U NPUpOOHOLl

cpeobl:

* MOTPeOHOCTb BO B3aUMOZENCTBUU TIPU BLITIOJTHEHUU UCC/IeJlOBaHUI U TIPOEKTOB (hH3HUUeCKOi
HarpaB/IeHHOCTH, OTKPBITOCTh OTLITY Y 3HAHUSIM JIDYTHX;

e TIOBBILLIEHUE YPOBHsI CBOeM KOMITIETEHTHOCTH Uepe3 TPAKTUUYeCKYIO JesiTe/TbHOCTb;

e TOTPeOHOCTH B (HOPMUPOBAHUM HOBBLIX 3HAHWA, B TOM uuc/ie (OPMY/IMPOBATh H/IEH,
TIOHSATHSI, TUIIOTe3bl O (PU3NUECKUX OObeKTaxX U SIBJIEHUSIX;

e 0co3HaHUe /1e(hUIUTOB COOCTBEHHBIX 3HAHUH W KOMIIETEHTHOCTeH B 00/1aCcT (DU3UKU;

e TUIAHUPOBaHHKE CBOETO Pa3BUTHS B MPUOOpETeHNU HOBBIX (PU3MUeCKHX 3HAHUM;

e CTpeMJIeHWEe aHAJTU3UPOBATh U BBISBJISITh B3aMMOCBSI3U TIPUPO/IbI, 00ITIecTBa M SKOHOMUKH, B
TOM YHCJIe C UCT0JIb30BaHUeM (M3NUYeCKUX 3HAHWMH;

* OlLleHKA CBOUX JIeHCTBUM C YUETOM BJIUSIHUS Ha OKPY>KaIOIIyI0 Cpely, BO3MOXHbBIX
171006a/TbHBIX TIOC/Ie/ICTBUM.

METATIIPEJMETHBIE PE3YJIbTATBI
YHuBepcasbHbIe o3HaBaTe/bHbIe [1eHCTBUS
EBa3zoeble no2uueckue oeticmeusi:

e  BBISIB/ISITH U XapaKTepPU30BaTh CyIlleCTBeHHbIE MPU3HAKK 00BEKTOB (SIB/IeHUH);

e  yCTaHAB/MBATb CYyI[eCTBEHHBIN TIPHU3HAK KIacCU(MUKAI[UK, OCHOBaHHUS [yt 0000IIeHus 1
CpaBHEeHUSI;

*  BBISBJ/ISTH 3aKOHOMEPHOCTH U MPOTHUBOPEUNsi B paCCMaTpUBaeMbIX (pakTaX, ZAaHHbIX U
HabJ/I0IeHUsIX, OTHOCSIIUXCS K PU3NUECKUM SIBJIEHUSIM;

*  BBISBJ/ISTH MPUUUHHO-CJ/Ie[ICTBEHHbIE CBSI3U MPU U3YUeHUU (PU3NUeCcKUX sIBJIEHUM U MPOLIeCCOB;
Jles1aTh BBIBO/IBI C MCII0/Ib30BaHUEM JleJYKTUBHBIX U UHAYKTUBHBIX YMO3aK/ItOUeHHH,
BBbIIBUTATh TUTIOTE3bl O B3aUMOCBSI3AX (PM3UUECKUX BEeJIMUMH;

*  CaMOCTOSITeSTbHO BbIOMpaTh Criocob peltieHust yuebHOM (r3nueckoi 3aziauu (CpaBHeHHe
HECKOJIbKUX BapMaHTOB pellleHus, BLIOOp Hanbosiee TIOAXO/AIIEr0 C YYETOM CaMOCTOSITETbHO
BbI/le/IeHHBIX KPUTEPHUER).

Ba3zoeble ucciedoeamesnbcKkue delicmeusi:

*  HCII0/Ib30BaTh BOMPOCHI KaK MCC/Ie/[0BaTeIbCKU HHCTPYMEHT M03HaHUSsI;

*  TIPOBOJUTH IO CAMOCTOSITE/IbHO COCTaB/IEHHOMY TIJIaHY OITBIT, HECIOXKHBIN (PHU3UUYeCcKuit
9KCTIepUMeHT, HebosIbliIoe ucciieioBaHue (GHU3UYeCcKOro siBIeHUs;

e  OLIeHMBATh Ha IPUMEHHUMOCTb U JJOCTOBEPHOCTb UH(OPMALIUIO, TTO/TyUeHHYO0 B XO7e
WCCIIeIOBaHUS UM SKCIIepUMEHTa;

*  CaMOCTOSITESTLHO (hOPMYIMPOBATh 000OIIEHNS U BBIBO/BI TI0 pe3y/bTaTaM MPOBeAEHHOTO
HabJro/leHus, OMbITa, UCC/IeJ0BaHMS;

e TIPOTHO3UPOBATh BO3MOXKHOE Jia/ibHelilllee pa3BuTre GU3NUeCKUX MPOLIeCCOB, a TaKKe
BBI/IBUTATh TIPEATIO/IOKeHUsI 00 X Pa3BUTUM B HOBBIX YC/IOBHUSIX M KOHTEKCTaX.



Paboma c uHgpopmayueti:

MIPUMEHSITb pa3/IMYHble MeTO/bl, UHCTPYMEHTHI 1 3aTlIPOCHI TPH MOUCKe U 0TOOpe
WHGOPMALIMY WIH JaHHBIX C YUYETOM TIpe/lIOKeHHON yueOHOU (hr3nUecKo 3a1auu;
aHa/IM3UPOBAaTh, CUCTeMAaTU3UPOBATh U UHTEPIIPeTUPOBAaTh WH(GOPMALIHIO Pa3/InYHbIX BUIOB U
dhopM Tipe/icTaBIeHNSs;

CaMOCTOSITe/IbHO BbIOMPATh ONTUMAasbHYI0 (OpMY TpefcTaBieHHs MHPOPMaLUU U
W/IJTFOCTPUPOBATh pelllaeMble 3a/laui HeC/I0’KHbIMU CXeMaMH, irarpaMMaMu, UHOW rpaduKoi
Y UX KOMOMHALIUSIMMU.

YHuBepcaibHble KOMMYHUKATHUBHbIE JelCTBUS

Oo6weHue:

B X07ie 00CyXieHus1 yueOHOTO MaTepHasia, pe3y/bTaToB 1ab0paTOPHBIX PabOT U IMPOEKTOB
3aJlaBaTh BOTIPOCHI T10 CYIL[eCTBY 00CY»/laeMOl TeMbl U BbICKa3bIBaTh U/eU, HalleJleHHble Ha
pelieHue 3alaun U Mo/ifep>kaHne O1aroykenareibHOCTH OOILeHNS;

COTIOCTABJIATh CBOU CYXK/IEHUSI C CY)KJEeHHUSIMU JIPYTUX YYaCTHUKOB Jjuasiora, 06Hapy>KUBaTh
pas/inyve ¥ CXO/CTBO MO3ULMM; BbIpaXKaThb CBOK) TOUKY 3PE€HUS B YCTHBIX M MMCbMEHHBIX
TeKCTax; My0JIMUHO TPe/[CTaB/IsATh Pe3y/IbTaThbl BHITIOTHEHHOTO (PU3UYeCKOro OIlbITa
(5KCriepuMeHTa, UCC/ieJoBaHus, MPOEKTa).

CoemecmHas dessme/ibHOCMb (COMPYOHUYECME0):

TIOHUMATh 1 MCII0/IH30BaTh MTPEUMYIIIeCTBa KOMaH/HON W MHJUBU/yaIbHOU PabOThI 1pu
peliieHNH KOHKPeTHOM (pr3nuuecKoi rnpob/iemsi;

NIPYHUMATh L{eJId COBMECTHOM [iesiTeJIbHOCTHU, OPraHNU30BbIBaTh [IeMCTBUS IO €€ JOCTH)KEeHUIO:
pacripeiesisiTb poJiv, 06CyKaTh TIPOLIECChI U pe3yJibTaTbl COBMECTHOU paboThl; 0600111aTh
MHEeHUsI HeCKOJIbKUX JTH0/Iel;

BBITIOJTHSTE CBOIO YacCTh paboThI, JOCTUrasi KAUeCTBEHHOTO pe3yJbTaTa 1o CBOeMy
HarpaB/IeHUIO U KOOPJAUHUPYS CBOU eHCTBUS C APYTUMU UleHaMU KOMaH/bl;

OLIeHMBATb KaueCTBO CBOET0 BKJIaZia B OOIIUIA TIPOAYKT 10 KPUTEPHUSIM, CAMOCTOSITTbHO
c(OpMyIMPOBaHHBIM YYaCTHUKaMH B3aUMO/eCTBUSI.

YHuBepcasbHble peryisTUBHbIE /1eHCTBUS

CamoopzaHusayusi:

BBISIB/ISITH TIPO0JIEMBI B )KM3HEHHBIX M yueOHBIX CUTyalLUsiX, TPeOYIOMX AJis peleHust
(br3MuecKrX 3HaHU;

OPMEHTUPOBATHCS B PA3/IMUHBIX MOAX0/aX MPUHATHS pelleHUi (MHAUBUya/lbHOe, PUHSATHE
pellieHus B TpyMIie, IPUHATHE PeLleHUH FPYIon);

CaMOCTOSITe/IbHO COCTABJISATh a/ITOPUTM pellleHus: (PU3NUecKoi 3a/jau UK MJiaHa
WCC/IeIOBaHUS C YUETOM UMEIOIIUXCST peCYPCOB U COOCTBEHHBIX BO3MOYKHOCTeH,
apryMeHTHpPOBaTh Mpe/ijiaraemMble BapUaHThI pelleHU;

JlesiaTh BBIOOD 1 6paTh OTBETCTBEHHOCTH 3a pellleHue.

CamokoHmposb (pedpnekcus):

JlaBaThb a/leKBaTHYIO OL|EHKY CUTyallUy U TIpejjiaraTh TUiaH eé U3MeHeHUs;

OOBSICHATH TIPUUMHBI JOCTKEeHUs! (HeJOCTIDKEHHs1) pe3y/IbTaToB JIesITeIbHOCTH, /1aBaTh
OLIeHKY MPUOOPETEHHOMY OITBITY;

BHOCUTb KOPPEKTHBBI B JIeITe/IbHOCTD (B TOM UHMC/Ie B X0/, BbIIIOJHEHUS (PU3UUeCcKOoro
HCC/IeIOBaHUS WU TTPOEKTa) Ha OCHOBEe HOBBIX 00CTOSITE/TbCTB, M3MEHUBILNXCSI CUTYaLUH,
yCTaHOBJIEHHBIX OMMOO0K, BO3HUKIINX TPYAHOCTEMH;

OLIeHMBaTb COOTBETCTBUE pe3y/bTaTta L|e/d U YCIOBUSIM.

IMOYUOHA/IbHBILU UHMe/1/1eKm:

CTaBUTH Ce0si HA MeCTO JIPYTroro uesioBeKa B X0/e Criopa Wiu JUCKYCCUY Ha HAyYHYIO TeEMY,
MOHMMAaTb MOTHBBI, HAMepPeHUsI 1 JIOTHKY JIPyroro.

IIpunsimue ce6s u opyaux:

TIPM3HABATh CBOE MPaBO Ha OIIMOKY MpU peleHny (GU3NUeCKUX 3a/jau WA B YTBEPXK/eHUsIX
Ha Hay4Hble TeMbI U TaKOe JKe MpaBo JIpyroro.



INPEIMETHBIE PE3YJIbTATBI

Hpe,E[METHbIe pPe3y/bTaTbl Hd 0a3oBOM YPOBHE [OOJ/DKHBI OTPaXdTb C('I)OPMI/IPOB(:IHHOCTI: y

00yyJaroImuyxcst yMeHU:

WCII0JIb30BaTh TIOHATHS: CUCTEMAa OTCUETa, MaTepuasbHasl TOUKAa, TPAeKTOPUS,
OTHOCHTE/IbHOCTh MeXaHUUYEeCKOr0 ABWKeHUs, AeopmMarus (yrpyras, niacTuueckas), TpeHue,
L|eHTPOCTPEMUTE/IbHOE YCKOPEeHNe, HeBECOMOCTh U Neperpy3Ky; LIeHTP TshKeCTH; abCoJF0THO
TBEP/IO€ TeJIOo, LIEHTP TsHKeCTH TBEPZAOTO Tesla, PaBHOBECHe; MeXaHWJYeCKre KoimebaHus 1
BOJIHBI, 3BYK, UH(DPa3BYK U y/IbTPa3BYyK; 371eKTPOMarHUTHbIE BOJIHBI, LIIKasa 3/1eKTPO-
MarHWTHBIX BOJIH, CBET, O/TM30PYKOCTh M [JaTbHO30PKOCTh, CTIEKTPhI UCMYCKaHUS 1
TiorJioleHus; anbda, 6eTa U raMmMma-u3mydeHusi, U30TOIIbI, sifiepHast SHepreTHKa;

pas3nuyarth siBleHus (paBHOMEpPHOe U HepaBHOMEPHOe TIPSIMOJIMHEeHOe [IBI)KeHHe,
PaBHOYCKOPeHHOe IPSIMOJIMHeHOe BIKeHNe, CBOOOHOe NajieHre Tesl, pABHOMepHOe
JBIDKEHHE 110 OKPY’>KHOCTH, B3aMO/IeMICTBHE TeJl, peaKTUBHOE JIBIKeHHe, KoebaTeibHoe
JIBIDKeHUe (3aTyxarolllye U BhIHYK/IeHHbIe KojiebaHusi), pe30HaHC, BOJTHOBOe JBI)KEHUe,
OTpakeHMe 3ByKa, MPSIMOJIMHENHOe pacripocTpaHeHue, OTpaKeHUe U IpesioM/IeHue CBeTa,
TI0JTHOe BHYTPeHHee OTpa’keHHe CBeTa, pa3/iokeHue 6esioro cBeta B CIEKTP U C/I0KeHHe
CreKTpasbHBIX 1IBeTOB, UCIIePCHs CBeTa, eCTeCTBeHHasl PajM0aKTUBHOCTb, BOSHUKHOBEHHE
JIMHEeMYaToro CrieKTpa U3/nydyeHus ) 10 OMMCAHUIO0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBe
OTIBITOB, IEMOHCTPUPYIOLLMX JJaHHOe (hri3hUecKoe sIBJIeHUE;

pacrio3HaBaTh IIPOsIBJIEHWE W3Y4YeHHbIX (PU3MUeCKUX SIBJIEHWW B OKpY)KarolleM MUpe (B TOM
ync/e (pr3nyeckue siBJIeHUs] B IPUPO/e: IPUIUBbI U OTJIUBEI, /IBI)KeHUe 1yiaHeT CoTHeuHOU
CUCTeMbI, peaKTHBHOE /IBU)KEHUE >KUBbIX OPraHM3MOB, BOCIIPUSITHE 3BYKOB KHBOTHBIMH,
3eMJIeTpsiCeHHe, CeliCMUYecKre BOJIHBI, LlyHaMH, 5X0, LJBeTa TeJl, ONTUUYeCKHe sIBJIeHNs B
nipyupo/e, 61ooTHYecKoe /1eficTBre BUAUMOTO, y/IbTPahroIeTOBOr0 U PeHTTeHOBCKOTO
W3/Ty4YeHHUH; eCcTeCTBeHHbIM Pa/Iu0aKTUBHBIN (DOH, KOCMHUYeCKUe Ty4H, paZii0aKTUBHOE
W3/TyuyeHue NPYUpPOJHbIX MUHEpasoB; JeMCTBUe paZJMOaKTHBHBIX M3/yueHUl Ha OpraHusM ye-
JI0BeKa), PU 3TOM TIepeBOAUTH NMPAKTUUECKYIO 3aiauy B yueOHYI0, BbIJE/STh CyIeCTBeHHbIe
CBOMCTBA/MPU3HAKU (PU3NUECKUX SIBJIEHUM;

OTKMChIBaTh U3yUYeHHbIe CBOWCTBA Tesl U (pM3rUecKye sIBJIeHUs], UCII0/Ib3ysl (PU3nUecKue
BeJIMUMHBI (Cpe/iHsIs U MTHOBEHHasi CKOPOCTh TeJjla P HEPaBHOMEPHOM /IBUYKEHUH,
yCKOpeHHe, repeMellieHye, MyTb, YI/I0Basi CKOPOCTb, CUJIa TPeHUs], CUjla YIPYroCTH, CHa
TSDKEeCTH, YCKOpeHre CBOOOJHOTO Ta/ieHus], BeC Tesa, UMITYJ/IbC TeJla, UMITYJIbC CHJIbI,
MexaHHWJecKasi paboTa ¥ MOIIIHOCTb, TIOTeHL[Ma/IbHast JHEPTHS TeJla, TIOAHSATOr0 Hafl
MOBEPXHOCTBIO 3eMJIM, IOTeHLMa/IbHasl SHEPTUS CKaTOW MPY’KUHBI, KHHeTHYeCKasi SHeprus,
TIOJTHAasi MeXaHWuecKast SHeprusi, Iepro/] U yacToTa KoimebaHui, A/IMHA BOTHBI, TPOMKOCTD
3BYyKa U BbICOTa TOHA, CKOPOCTh CBeTa, M0Ka3aTe/ib IPeJIOM/IeHUs Cpe/ibl); TIPU OMUCAHWUN
TIPaBW/IbHO TPAKTOBATh (PM3MUECKUI CMBIC/ UCTIO/Ib3yeMbIX BeJTMUHMH, 0003HAUEHHS 1
eIMHULIbI (U3NYeCKUX BeJIMUMH, HAXO0AUThb (DOPMYJIbl, CBSI3bIBAIOLIME JaHHYIO (PU3NUECKYIO
Be/IMUMHY C JPYTMMU BeJIMUMHAMU, CTPOUTh TPapUKU N3yUYeHHbIX 3aBUCUMOCTEeN (PU3NUeCKUX
BeJIMYUH;

XapaKTepu30BaTh CBOWCTBA TeJl, (pr3nuecKUe sIBJIeHHs U MPOLIeCChl, UCII0/Ib3ysl 3aKOH
COXPaHEeHHs1 SHEPTUH, 3aKOH BCEMUPHOTO TATOTeHUs], IPHUHLUI CYTNepro3uLiiy CUJI, TTPUHLIMIT
OTHOCUTe/IbHOCTH ["anunesi, 3aKkoHbl HbI0TOHA, 3aKOH COXpaHeHUsI UMITYJ/TbCa, 3aKOHbI
OTpa)XeHHs1 ¥ TIPeJIOMJIEHUS] CBETA, 3aKOHbI COXPaHEeHUsI 3apsiZloBOr0 U MacCOBOTO UMCesl TIPU
slepPHBIX peakLUsX; NPy 5TOM /jaBaTh CJIOBECHYHO ()OPMY/IMPOBKY 3aKOHA U 3alMChIBaTh €ro
MaTeMaTUuecKoe BbIpakKeHUe;

0OBSCHATH (pU3MUeCKre TIPOLIECCHI M CBOMCTBA TeJl, B TOM UKC/Ie U B KOHTEKCTe CHUTYyaL[Uid
MPaKTUKO-OPUEHTHMPOBAHHOIO XapaKTepa: BbISIB/SATh NPUYMHHO-C/IeJCTBEHHbIE CBSI3U,
CTPOUTh 00BbSICHEHHE U3 2—3 JIOTUUECKHUX I1aroB C OMOPOM Ha 2—3 U3yueHHBIX CBOMCTBA
(br3nuecKrX SIBIeHNH, (PU3NYECKMX 3aKOHOB WM 3aKOHOMEPHOCTe;

pellaTh pacyéTHbIe 3a7auu (ONMUparoIIyecs: Ha CUCTeMy M3 2— 3 ypaBHEHMI), UCII0JIb3Ysl
3aKOHBI U (DOPMY/JIbI, CBSI3bIBaIOLME (PU3MUYeCKUe BeJIMYMHbBI: HA OCHOBE aHa/M3a yCI0BUS



3a/1auy 3aMMChIBAaTh KPAaTKOe yCJIOBHE, BBISB/IATH HEJOCTAIOIIVEe UM N30bITOUHBIE JaHHbIe,
BbIOMpATh 3aKOHBI U (POPMY/JIbI, HEOOXOAUMBIE /IS PELIeHUs], TPOBO/IUTh PACUETHI U
OL|eHMBaTh PeaTMCTUYHOCTD TIOyUeHHOT0 3HaueH!st (PM3NUeCcKOi BeJTMUMHBI;

pacrno3HaBaTh MPO0JIEMBI, KOTOPbIe MOXKHO PEIIUTh IPU TIOMOIIY (GU3NUeCKUX METO/IOB;
WCTI0/TB3YsI OTIMCAHUe HCC/Ie/OBAaHUS, BBIJE/ISITh TIPOBepsieMoe TIpe/IroIoyKeHHe, OL[eHHBaThb
MIPaBUWILHOCTD TIOPSIJIKa MPOBeIeHNsI UCC/IeJOBaHMs, /1e/1aTh BLIBOAbI, HHTEPIIPE TUPOBATh
pe3ysibTaThl HAOJIIOIEHHUI 1 OTIBITOB,;

TIPOBOZIUTH OTIBITHI 10 HAO/TIOJEHNI0 (PU3NUYECKUX SBJIEHUH WK (U3UUYECKUX CBOWCTB TeJl
(u3yueHne BTOPOro 3akoHa Hbl0TOHA, 3aKOHa COXpaHeHUsI SHEPIUH; 3aBUCUMOCTh MepUoa
KoJsiebaHWi TIPYKMHHOTO MasiTHUKA OT MacChl TPy3a U JKECTKOCTH TIPYKMHBI U
He3aBUCHUMOCTb OT aMIUTATYZAbI Ma/IbIX KOeOaHuii; MpSMOIMHeHOe PachpoCTpaHeHue
CBeTa, pa3/io)keHHe 0esloro cBeTa B CMeKTP; U3ydeHHe CBOMCTB M300pakeHUs B
TJIOCKOM 3€epKaJie ¥ CBOMCTB M300pakeHUs TIpejMeTa B coOuparoiiiel inH3e; HabroieHure
CTUTIOLIHBIX Y JIMHEMUaThIX CIIEKTPOB U3/TyueHUs ): CaMOCTOSITe/IbHO COOMPAaTh YCTAHOBKY U3
n30bITOUHOTO Habopa 060py10BaHMs; OTIMCHIBATh XO7 OITbITA U €ro Pe3yJbTaThl, POpMy/IH-
POBATh BBIBO/IBI;

TIPOBOZWTH TP HEOOXOAMMOCTH CEpPHI0 MPSIMBIX M3MepPeHUH, OTIpe/iesisisi Cpe/iHee 3HaueHue
r3MepsieMoi BeTMunHbI ((POKyCHOe paccTosiHHe cobuparoliiel IMH3bI); 000CHOBBIBATh BHIOOD
criocoba U3MepeHHst/U3MepPUTeTbHOTO MPUO0pa;

TIPOBOZIUTH UCC/IEIOBAaHUE 3aBUCUMOCTENH (U3UUYECKHUX BETUUWH C UCTIOTb30BAaHUEM TMPSIMbIX
M3MepeHn (3aBUCUMOCTb ITyTH OT BpEMEeHH TPY PaBHOYCKOPEHHOM JIBIKEeHUH Oe3
Haua/IbHOM CKOPOCTH; Iepro/ia KoyiebaHWii MaTeMaTHUeCKOro MasiTHUKA OT JI/TUHBI HUTH;
3aBHCHMOCTH yTJIa OTPa)KeHUsI CBeTa OT yT71a TaJieHrs U yTJIa MPeJIoM/IeHHs OT yTjia
rajieHusi): TJIaHMPOBaTh UCC/Ie[I0BaHKe, CAaMOCTOSTeIbHO COOMPATh YCTaHOBKY, (PUKCUPOBATh
pe3yJIbTaThl TIOy4YeHHOM 3aBUCMMOCTH (pri3NUeCcKUX BeJIMUMH B BUZe TaO/IuI] U TpadrKoB,
JlesiaTh BBIBO/IBI TI0 pe3y/ibTaTaM UCC/e[J0BaHuS;

MIPOBOZWTH KOCBEHHbBIE M3MepeHus (PH3NUecKrX BeJMUrH (Cpe/iHssi CKOPOCTh U yCKOpeHue
TeJia TIPY paBHOYCKOPEHHOM /IBI)KeHHH, YCKOpeHe CBOOOJHOTO Ma/jeHUs], )KECTKOCTb
TIPY’KUHBI, KO3(GGUIMEeHT TpeHUsl CKOMb)KeHUs, MexaHhueckas paboTa v MOIIHOCTB,
YyacToTa U Mepuo/| KojaebaHui MaTeMaTUYeCKOro U MPY>XUHHOTO MasiTHUKOB, ONTHYeCKast
cua coOMparoLIed TMH3bI, PaIMOAKTUBHBIN (DOH): TI/IAaHUPOBATh U3MepPeHUs; COOUpaTh
9KCIIEPUMEHTA/TbHYI0 YCTaHOBKY U BBITIOJHATH U3MEPEHHSI, C/Ie/lysl TIPeJI0KeHHON
WHCTPYKLWH; BBIYMC/ISATH 3HaUeHHe BeTMUYMHBI M aHA/TM3UPOBATh MOTyYeHHbIe Pe3y/IbTaThl C
YU6TOM 3a/laHHOU MOTPeIIHOCTH U3MEPEeHNH;

co0sTro1aTh TIpaBU/Ia TEXHUKU 0e30TacHOCTH TTpU paboTe ¢ 1abopaTOpPHBIM 000pyI0BaHHUEM;
pa3MuaTh OCHOBHBIE PU3HAKK M3YUYE€HHBIX (PM3MUECKUX MO/Ieiel: MaTepuaibHasl TOUKa,
abCoMIOTHO TBEP/IOE TEJI0, TOUeUHBIH UCTOYHUK CBeTa, Ty, TOHKAsl JINH3a, TlaHeTapHast
Mo/le/ib aTOMa, HyKJIOHHasi MO/ieJIb aTOMHOT O $i/Ipa;

XapaKTepr30BaTh MPUHLUIIBLI IeUCTBUS M3y4YeHHBIX TPHOOPOB M TEXHIUUECKUX YCTPOMCTB C
OTOpPO¥ Ha MX OMUCaHUs (B TOM UHKC/IEe: CITUOMETP, JATUUKU TIOI0>KEHUsI, PACCTOSTHUS 1
YCKOpeHHsI, paKeTa, 3X0JI0T, OUKH, TIePHUCKOTI, oToarmapaT, ONTHYeCKre CBeTOBO/IB,
CTMEeKTPOCKOTI, A03UMeTp, Kamepa BuibcoHa), MCrob3ysi 3HaHUs O CBOMCTBAx (hHU3MUeCKUX
sIBJIeHUI 1 HeoOxouMble (hr3nUecKre 3aKOHOMEPHOCTH;

WCII0/Tb30BaTh CXEMbI U CXeMaTUYHbIE PUCYHKHU U3YUY€HHBIX TEXHUYECKUX YCTPOWCTB,
M3MepUTebHBIX TPUO0POB U TEXHO/IOTMUECKUX TTPOLeCCOB TIPH pellieHnH yaeOHO--
MPaKTHYeCKUX 3a/lay; ONTUYeCKHe CXeMbl [ijist TIOCTPOeHust H300pakeHHii B TUIOCKOM 3epKasie
1 cobuparoliel uH3e;

TIPUBOJUTEL TIPUMEPbI/HaX0IUTh MHPOPMALIHIO O TIPUMepax MPAKTUYEeCKOT0 UCIIO0/Tb30BaHUS
¢u3ruecKUx 3HaHWI B TIOBCeJHEBHOM >KHU3HU [j1s1 0OecrnieueHrs1 6€3011aCHOCTH TIPH
oOpaileHuy C MpubopaMMu U TEXHUYECKUMH YCTPOWCTBAMH, COXPAHEHWs 3[0POBbS U
co0JTF0/IeHNsI HOPM 3KOJIOTHUeCKOT0 TIOBe/IeHUsI B OKPY Karollelt cpefe;
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OCYILL[eCTBJISITh MOMCK UH(OpMaLK (PH3UYeCKOro CoZiep>KaHusi B ceTH VIHTepHeT,
CaMOCTOSITe/IbHO (POPMYJIMPYS TIOUCKOBBIM 3aMpOC, HAXOJUTh MYTH OIpe/ie/leHust
[I0OCTOBEPHOCTH T0/IyueHHOM UH(OpMaljMi Ha OCHOBE UMEIOLLMXCSl 3HAaHUW U JI0TIO/THUTE/Tb-
HBIX UICTOYHUKOB;

WCII0/Tb30BaTh MPU BBITIOJTHEHUH yueOHbBIX 3a/laH|id HayYHO-TIOMYJ/ISIPHYIO JIMTEPATyPy
(h131ueCcKoro cofiepkaHusi, ClipaBOUHbIe MaTepualbl, pecypchl cetTd VIHTepHeT; BiasieTh
NpréMaMH KOHCITeKTPOBaHUS TeKCTa, peoOpa3oBaHus MHGOPMALX U3 OFHOW 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3aBaTh COOCTBEHHBIE MMMCbMEHHbIE U YCTHBIE COODIIeHHsT Ha OCHOBe MH(pOPMALX U3
HECKOJIbKUX UCTOYHHMKOB (PU3MUECKOTO COZlepKaHUsl, IyOIMYHO Mpe/ICTaB/ATh Pe3yIbTaThl
MIPOEKTHOM WM UCC/Ie[,0BaTe/IbCKOM [lesiTe/IbHOCTH; TIPU 3TOM IPaMOTHO UCIT0/Ib30BaTh
M3yYeHHbIM MOHATUIHBIM anmnapaTr u3y4yaeMoro pasjesa (U3MK{ 1 COTIPOBOXKAATh
BBICTYIUIEHHE TIpe3eHTarieli C yuéToM 0COOEHHOCTe! ayJUTOPUY CBEPCTHUKOB.

TemaTnueckuH 1jiaH.

Pazgen KomnuectBO
4acoB KOHTpOJIbHBIX JIabopaTopHbIX
[ToBTOpEHME KypCa 4 JuarHoctuueckas
«®Pu3mka — 8» paboTa
1. 3aKOHbI MeXaHUKU 32 3 1
2. MexaHuueckue 7 1 2
Kosie0aHusI U BOJTHBI
3. DJIeKTPOMarHUTHbIE 17 1 5
SIBJIEHUST
4. OJIeKTPOMarHUTHbIE 10 1 -
Kosie0aHus ¥ BOJIHBI
5. | OnemMeHThI KBAHTOBOM 16 2 1
bU3MKH
6. Bcenennas 5) 0 -
7. [ToBTOpEHUE 4 1 -
Hroro 95 9 9

Ka/eHapHO-TeMaTHYeCKOe IVIaHMpPoBaHue 1o ¢Gusuke
9p1- knacc (95 yac, 3 — yaca B He/JieJIt0)

Ne | NeB Tema ypoka Jara

n/on | pasg Ilnan | dPakr

IToBTOpeHune Kypca ®u3uka-8 (4 uaca)

1 1 BBogueiii nHctpykTax rno Th. [ToBropenue. «TernioBeie 1.09
SIBJICHUS».

2 2 [ToBTOpEHME. «DJIeKTpUUYECKUEe SIBIIEHUSI». 5.09

3 3 [ToBTOpeHue. «CBeTOBbIE SIBJIEHHUS ». 6.09

4 4 JuarHocTuyeckas pabora. 8.09




3akoHbI MexaHUKH (32 u)

5 1 Beepnenune: «OCHOBHbIE TTOHATUSI MEXaHUKW». 12.09

6 2 PaBHOMepHOe mnpsiMonvHeliHoe [BwkeHue. ['paduueckoe | 13.09
rpe/iCTaBJeHre PABHOMEDHOT'O [IBUKEHHUSI.

7 3 Perienue 3azmau. 15.09

8 4 OTHOCUTE/IbHOCTh MeXaHUUeCKOI'O IBUKEHHS. 19.09

9 5 Pentenne 3a71au Ha OTHOCUTE/ILHOCTD IBUKEHUS. 20.09

10 |6 Yckopenue. PaBHOyCKOpeHHOe npsiMmosiHeHoe | 22.09
[IBIDKEHHe.

11 |7 I'pauku 3aBUCUMOCTH CKOPOCTM OT BpeMeHU 1ipu | 26.09
pPaBHOYCKODEHHOM /iByKeHuH. PerieHue 3azau.

12 |8 [TepemelljeHre TpU paBHOYCKOPEHHOM MPSIMOJIMHENHOM 27.09
JIBW)KEHHUU.

13 |9 Jlabopamopras paboma Ne 1 «Hccnedosanue 29.09
PABHOYCKOPEHHO020 NPAMOSUHELIH020 08UNCCHUS».

14 |10 Perienue 3azmau. 3.10

15 11 CBobosiHOe mazieHue. Perienue 3a/1a4. 4.10

16 |12 [TepemeriieHue ¥ CKOpPOCTb TIpM  KpHBOJMHeHHOM | 6.10
[BIDKeHUH. [IBrbkeHHe Tesla 10 OKPY>KHOCTH C TIOCTOSTHHOU I10
MOZYJIFO CKOPOCTBHO.

17 |13 Peluenue 3azau. 10.10

18 | 14 KonTposbHasi pabora Nel no teme «MexaHnuyeckoe 11.10
ABHDKEHHE».

19 |15 [TepBriii 3akoH HetoToHa. B3aumoelictBue Ten. Macca 13.10

Tena.

20 16 Pewenue 3azau. 17.10

21 |17 Bropoti 3akoH HeroToHa. 18.10

22 |18 Tpetuii 3akoH HbrOTOHA. 20.10

23 19 Perienue 3aznau. 24.10

24 |20 JIB/>KeHHe UCKYCCTBEHHBIX CITyTHUKOB 3eMIIN. 25.10

HeBecoMOCTE U Tieperpysku.

25 |21 [IBr>KeHUe Tesa MoJ| eMCTBUeM HeCKOJIbKUX CHJL. 27.10

26 | 22 Pewenue 3azau. 7.11

27 |23 KonTposibHasgs pabora Ne2 mno Teme «3akossbl | 8.11
HbroToHa».

28 |24 Nmnynbc. 3akoH coxpaHeHus wuMIly/abca. PeaktuBHoe | 10.11
JIBIDKEHUE.

29 |25 Perienue 3aznau. 14.11

30 |26 MexaHuueckasi paboTa ¥ MOIIIHOCTb. 15.11

31 27 PaboTa 1 moTeH1IManbHasi JHEPTHs. 17.11

32 |28 PernieHue 3aznau. 21.11

33 129 PaboTa 1 KuHeTUYeCKasi SHeprsl. 22.11

34 |30 3aKOH COXpaHeHUs] MexXaHWYeCKOM SHepruu. 2411

35 |31 Pemntenue 3azau. 28.11

36 |32 KonTtpoibHas padora Ne 3 «3aKOHBI COXpaHEeHHS B 29.11
MeXaHUuKe»

MEXAHUWYECKHWE KOJIEBAHUSA Y1 BOJIHBL. (7 u)

37 |1 Matemathueckuid W TIpDY)KMHHbIM MasATHUKU. Ilepuop | 1.12
Kosie0aHHH MaTeMaTHUeCKOro U MPYKUHHOTO MasTHUKOB.

38 |2 PernieHue 3aznau. 5.12
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39 |3 JlabopamopHass paboma Ne 2 «M3yueHue KonebaHull | 6.12
MamemamuyecKoz20 U NPYHCUHHO20 MASIMHUKOBY.

40 |4 Jlabopamopras paboma Ne3* «HUzmeperue 8.12
yCcKOpeHus c860600H020 NadeHUs C NOMOULbIO M-
memamuy4eck0z0 MaamHuka». BEIHY:KIeHHbIe
KoJiebaHusA. PesoHamc.

41 5 MexaHnueckure BOJIHbL. PellieHue 3azau. 12.12

42 |6 CBolicTBa MeXaHUYeCKUX BOJH. 13.12

43 |7 KoHTpo/ibHast pa6oTa no teme Ned «MexaHUUecKHe 15.12

KOJ1e0aHHUsI U BOJIHBI».
JJIeKTpOMarHuTHbIe siBjieHus (17 )
4 |1 [ToBTOpeHUe TeMbl: «I1OCTOSIHHBIE MATHUTHI». 19.12
45 |2 MaruautHoe moJie. Jlabopamoprasa paboma Ned 20.12
«U3yueHue MazHUMHO20 NOJLA NOCMOAHHBLY MAZHULO6».

46 |3 MarnuTHoe none 3emnd. MaroHuTHoe rose 22.12
3/1EKTPUYECKOr0 TOKaA.

47 | 4 Pentenue 3azau. 26.12

48 |5 IIpumenenue maruuToB. Jlabopamopras paboma Ne5 | 27.12

«COOpKa 31eKmpoMazHUMQA U e20 UCNbLMAHUE».
49 |6 [elicTBYie MarHUTHOTO T10J1s Ha POBOHUK C TOKOM. 9.01
50 |7 Jlabopamopras paboma Ne 6 «Hzyuenue deiicmaus | 10.01
MQZHUMHO20 NONSA HA NPOBOOHUK ¢ moKom». Perenne
3azay.

51 |8 KpaTtrkoBpeMeHHas KOHTpoJIbHAA paboTa mo TeMe 12.01

«MaruutHoe mojie». JJIEKTPOABUTATEITb.
Jlabopamopras paboma Ne 7 «H3zyuenue pabomut
anexmpodsuzameJsisi NOCMOAHHO20 MOKQ».

52 |9 SIBneHye 31eKTPOMarHUTHOM MHAYKLMH. 16.01

53 |10 MarHuTHbBIN MMOTOK. 17.01

54 |11 Hanpasnenve nHAYKLMOHHOTO TOKa. [IpaBusio JleHua. 19.01

55 |12 JlabopamopHass paboma Ne 8* «H3yueHue seneHus | 23.01

9/1eKMPOMALHUMHOU UHOYKYUU».

56 13 CaMOVHAYKIIMSL. 24.01

57 |14 ITepeMeHHbIM 3/IeKTPUUECKUM TOK. 26.01

58 |15 Tpanchopmarop. PerieHue 3a/au. 30.01

59 16 [Tepesiaya 371€eKTPUYECKOUM SHEPTHUH. 31.01

60 |17 KontposibHasgs pabora Ne5 mo Teme «IJsek- | 2.02

TPOMarHUTHbIE SIBJICHUS».
DNeKTPOMarHuTHble KosiebaHusa u BosiHbl (10 4)

61 1 Konpencarop. 6.02

62 |2 KonebarenbHbIi KOHTYD. 7.02

63 |3 CB00OO/IHBIE 3/IEKTPOMArHUTHBIE KOIe0aHusl. 9.02

64 |4 BbIHY>KIeHHbBIE 3/IEKTPOMArHUTHbIE KOJle0aHUs. 13.02

65 |5 OJIEKTPOMarHUTHbIE BOJTHBI. 14.02

66 |6 Ncnonb3oBaHue 3/1eKTPOMarHUTHBIX BOJIH U1 [lepeadyu 16.02

vHOopMaL1u.

67 |7 CBOWCTBA 5/IeKTPOMarHUTHBIX BOJTH™. 20.02

68 |8 JJIeKTPOMarHUuTHasi MpUpo/ia CBeTa. 21.02

69 |9 [1Tkasa 3/1eKTPOMarHUTHBIX BOJIH. 27.02

70 |10 KoHTposibHasi paboTa Ne6 no Teme «/1eKTPOMAarHUTHbIE 28.02
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| Ko/1e6aHusI ¥ BOTHBI».

dneMeHTbl KBaHTOBOM ¢hbu3nkm (16 4)

71 |1 doTroadexT*. 2.03
72 |2 CTtpoeHue aToma. 6.03
73 |3 CrieKTpbl UCITyCKaHUS U MOIVIOLeHUS. 7.03
74 | 4 PaguroakTrBHOCTD. JIaGopamopuas pa6oma Ne9 «OyeHka 9.03
nepuoda no/ypacnadd Haxo0sWUXcsi 6 8030yxe npooyKmoe
pacnaoda 2a3a paooHa».
75 |5 CocraB aTOMHOI0 sifjpa. 13.03
76 |6 PannoakTrBHBIe npeBpalleHus. PerieHue 3ajay. 14.03
77 |7 KpaTKoBpeMeHHasi KOHTpO/IbHassi pa6ora mo Teme | 16.03
«CTpoeHune aToMa ¥ aTOMHOI0 siipa». SIAepHbIe CHIIbL.
78 |8 ApepHble peakUy. 3.04
79 19 [JedekT Macchl*. OHepreTHyeckuid BbIXO/ siiepHbIX peakuuii*. | 4.04
80 10 Pentenue 3azau. 6.04
81 |11 Henenue snep ypasa. LlernHas peakiusi. 10.04
82 12 AnepHbi peakTop*. AnepHas sHepreTUka*. 11.04
83 |13 TepMosiiepHble peakiuu™. 13.04
84 |14 [elicTBYS pajM0aKTHUBHBIX U3/TyUeHHUW U UX IPUMEHEeHHe. 17.04
85 |15 J/ileMeHTapHbIe YaCTULIbI™. 18.04
86 |16 KontponbHass pabdora Ne 7 mo Teme «3JuemeHtsl | 20.04
KBAHTOBOH (pU3UKH».
BcenenHan(5 4)
87 |1 Crpoenue u Maciitabbl BeeneHHoit. Pa3Burtue npescrapienuit | 2.05
0 cHCTemMe MUpa.
Crpoenue u Macmtabbl CoTHEUHOW CHUCTEMBI.
88 |2 Cucrema 3emns—I/IyHa. ®usuueckas rnpupoza IuiaHeTsl | 4.05
3eMJIsl M ee eCTECTBEHHOI'O CITyTHHKA JIyHBI.
89 |3 [1nanersl. 11.05
Marnsle Tesia Co/IHEUHON CUCTEMBI.
90 |4 CosiHeUHasi CUCTeMa — KOMIUIEKC TeJsl, UMerolux obiee | 15.05
TIPOMCXOXKEeHHe.
91 |5 Vcrionib30BaHre pe3y/ibTaTOB KOCMUYECKUX McciefoBaHud | 16.05
B HayKe, TeXHUKe ¥ HAapO/HOM XO3sIICTBe.
NTOI'OBOE ITOBTOPEHMUE (4 1)
92 |1 [ToBTOpEHUE 18.05
93 |2 IToBTOpEHME 22.05
94 |3 HToroBasi KOHTpPO/IbHasi padoTa 23.05
95 |4 AHasn3 KOHTPOJIBbHOM paboThI 25.05

NUTOTO: 95 yac

DN l/IHH 614703067023 CHMHC 03001656181
[a I/ID,yKO Bas: oo

O=| MYHI/ILlMI'IAﬂbHOE EIOJZ[)KETHOE

OBLEOBPA3OBATESIbHOE YYPEXAEHVE

JIMLIEA N°5 FOPOJA
B T l I H KAMEHCK-WAXTWUHCKOIO, G=Cse’
Metpost aSN lanpgykosa, CN=I I'anyoa
HOB:

3TOr0 AOKyMeHTa
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