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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO 00ImIero o06pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeOoBaHM K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypoBHe OCHOBHOI 0Opa3oBaTe/lbHOW MpPOTrpamMMbl, Tpe/ICTaBIeHHbIX B
®I'OC O0O0, a Takxe ¢ yuéToM (pegepanbHOM paboueli MporpaMMbl BOCTIUTAHUS U
KoHnrtjenuu ripernojaBaHusi yueOHoro npegmeTa « PU3nKa».

CopepxaHve mporpaMMmbl 1o ¢GU3MKe HarpaB/ieHO Ha (opMUpOBaHHe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCsi YW OpraHy3alydi0 H3y4yeHUs
GbU3MKY Ha JleaTe/IbHOCTHOM OCHOBe. B rmiporpamme 10 (u3MKe YUYWUTHIBAHOTCS
BO3MOKHOCTH ydeOHOro mpeaMera B peanu3auuu TpeboBanuii ®I'OC 00O k
TIJIAHUPYEMbIM JIMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxKe
MeXXTpeZIMeTHbIe CBSI3W eCTeCTBeHHOHAYUYHbIX YueOHbIX TpeJMeTOB Ha YpOBHE
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpammMa 110 (hM3MKe yCTaHABIWBAET pacrpeziesieHre yueOHOro MaTepuasa
1o rojiaM o0yueHus (10 Kjaccam), MpejyiaraeT pUMepHY0 T0C/e/0BaTe/IbHOCTh
M3y4yeHUs TeM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTUS TPEeAMETHOr0 COJepKaHUsl U
yuéTe BO3PaCTHBIX 0COOEHHOCTEeH 00yUarOIIMXCS.

[TporpamMMa 10 (u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANYeCKOu
TIOMOIIM YUUTETI0 B CO3/laHNMM paboueii IporpaMMeI 110 yuebGHOMY TIpeIMeTy.

dusmKa sIB/IsSeTCs CUCTeMO0Opa3yIoLKM [I/Isi eCTeCTBeHHOHAayUHbIX YueOHBIX
TIpe/IMEeTOB, TIOCKO/IBbKY (U3HuUecKre 3aKOHbI Jie)KaT B OCHOBe TMPOIeCCOB U
ABJIEHUHM, W3y4daeMbIXx XUMHeH, Ouosorveld, acTpoHoMHuer u (uU3NUeCKon
reorpadueii, BHOCUT BK/IaJ, B eCTECTBEHHOHayuyHyI KapTHHY  MWPa,
npe/joCcTaB/isieT Haubosiee sicHble 00pasilibl TMpHUMeHeHUsi HAay4yHOTO MeTofa
T03HaHWs, TO eCTh CI10Ccoba MoyueHust J0CTOBEPHBIX 3HAaHUM 0 MHUpe.

OpHa u3 T/IaBHBIX 3a/lau (hr3MUecKoro obpa3oBaHHUsi B CTPYKType 0OIIero
o0Opa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAyUHOM T'DaMOTHOCTH U
MHTepeca K HayKe y 00yuaroImxcs.

V3yuenne ¢u3ukn Ha 06a30BOM YpOBHe TIpeAriojiaraeT  OBaJleHHE
C/leIyIOLUMH  KOMIIETeHTHOCTSIMM, XapaKTepU3YyHIIUMU eCTeCTBeHHOHAayUYHYHO
IPaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUSI;

e OI[eHWBATh Y IOHUMAaTh 0COOEHHOCTH HAyUYHOTr'0 MCC/IeIOBaHUS;

e UHTEpNpeTUpOBaTh  JlaHHble U UCIOJIb30BaTh  Hay4Hble
Jl0Ka3arTe/ibCTBa [i/Isl OJTyuyeHUsl BbIBO/IOB.

Llenn wu3yueHusi (PU3MKA Ha YPOBHE OCHOBHOTO 00ijero ob6pa3oBaHus
orpeziesieHbl B KOHIeNIMM TIperofiaBaHust yueOHoro rmpeaMera «®Pusrka» B
oOpa3oBaTesibHBIX OpraHu3alusax Poccuiickoii ®efepaiiv, peannu3yroIUX
OCHOBHBIe  0011je0Opa3oBaTe/ibHble TPOTPaMMbl, yTBEP)KAEHHOW  pellleHreM



Konnernn MunucrepcTBa rnpocseltieHysi Poccurickori ®@efiepaniiv (MpOTOKOA OT 3
nekabpst 2019 r. Ne [TK4BH).
ey usyueHus Pu3uKu:

npuoOpeTeHHe WHTepeca W CTPeM/IeHWs OO0yuaroluXxcs K HayuyHOMY
W3YUeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX HWHTE/JIEKTya/lbHbIX M TBOPUECKUX
CII0COOHOCTeI;

pa3BuUTHe MpPe/CTaB/AeHU 0 HAyYHOM MeTo/ie TI03HaHUsl U (pOpMUpOBaHHe
WCCJIeJOBaTe/IbCKOTO OTHOLIIEHUS K OKPY KarOIUM SIBJIEHUSIM;
¢bopMUpOBaHWEe HAyYHOTO MHPOBO33DEHUSI KaK pe3yJibTaTa H3yueHust
OCHOB CTPOeHMsI MaTepuu U (pyHJaMeHTalbHbIX 3aKOHOB (DU3KKY;
dbopmMuypoBaHue Mpe/iCTaBAeHUN O POavd (DU3MKU [JjIs1 Pa3BUTHUSL [JPYTHX
eCTeCTBEHHbIX HayK, TEXHUKU U TeXHOJIOTHH;

pa3BUTHE  TIPeACTABAEHHMM O  BO3MOXHBIX  cdepax  Oyayieu
ripoceCcCUOHA/ILHOMN [JlesiTeIbHOCTH, CBSI3aHHOW C (hM3MKOM, MOJArOTOBKA K
JanbHeuIeMy 00yueHHI0 B 3TOM HarpaB/IeHUH.

HocTkeHWe 3THX Iiejield TMporpaMMbl 10 (H3MKe Ha YPOBHE OCHOBHOI'O
o01riero obpa3oBaHusi obecrieurBaeTCs pellieHueM C/IeAyIoIUX 3a4au:

npuobpeTeHre 3HAHWW O [JUCKPETHOM CTPOEHHWH BeIecTBa, O
MEeXaHUUYECKHX, TEIUIOBBIX, 3JIEKTPUUECKMX, MAarHUTHBIX W KBAHTOBBIX
SBJIEHUSX;

nproOpeTeHre YMEHWM OMUCHIBAaTh U OOBSICHATH (pU3NUecKue SIBJIeHUs C
WCTI0/Tb30BaHKEM TOTyYeHHbIX 3HAHUM;

OCBOEHME MeTO/IOB pellleHWs TIPOCTeMINIMX PacuyéTHbIX 3a/auy  C
WCTIO/Tb30BaHeM  (PU3HMUeCKMX Mojesiell, TBOPUECKUX W TIPAKTUKO-
OpHEHTUPOBAHHBIX 3a/iay;

pa3BUTHe YMeHUM Habro1aTh NPUPO/HbIe SIBJIEHUS U BBIMOIHSTH OTIBITHI,
nabopaTopHble pabOThl U 3KCMepUMeHTa/lbHble HCCAeZIOBaHUSI  C
HCTI0/Tb30BaHNEM U3MEePUTE/TbHBIX IPHOOPOB;

OCBOeHMe TPHEMOB paboThl ¢ MHMOPMaIel (HU3NUeCKOro COZep KaHu,
BKJIFOUasi ”H(pOpPMAI[MIO0 O COBPEMEHHBIX JOCTW)KeHUSIX (PU3MKH, aHau3 1
KPHUTHUECKOe OlleHMBaHHe WH(pOpMaIiH;

3HaKOMCTBO €O chepamu npodecCroHaIbHOU esiTeIbHOCTH, CBSI3aHHBIMU
C ¢usuKol, W COBPEMEHHbIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMHA Ha
JOCTIKeHUsIX (H3UUecKoi HayKu.

Ha usyuenue ¢usuku (6a3o0Bbiii ypoBeHb) B 9 kiacce — 102 vaca (3 vaca B

HeJle/lio).

[Tpenaraembiii B iporpamme 1o ¢Gu3srKe TepeueHb J1abOpPaTOpPHBIX paboT u

OTIBLITOB HOCUT PeKOMeH/IaTe/IbHbIM XapaKTep, YUUTe/Ib [iejiaeT BLIOOD MpoBefieHUs
nabopaTopHbIX PabOT W OIBITOB C YY6TOM HWHAMBHAYa/IbHbIX OcoOeHHOCTel



00yuaroIuXxcs, CIUCKa SKCIIePUMeHTabHBIX 3a/laHuM, TIpejjjlaraeMbIX B pPaMKaxX
OCHOBHOTI'0 IOCYJapCTBEHHOT0 5K3aMeHa 1o (hu3uKe.



COAEPXXAHUE OBYUEHUA
9 K/IACC

Pa3nen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe [gBwkeHue. MarepuasbHasg Touka. CucreMa OTCYéTa.
OTHOCUTE/ILHOCTh MEXaHWUeCKOro [BWKeHHs. PaBHOMepHOe MNpsAMOJIMHENHOoe
ABwKeHne. HepaBHOMepHOe npsiMosiMHerHOe ABvkeHWe. CpeHsAs U MTHOBEHHast
CKOPOCTH TeJia TIPU HepaBHOMEPHOM [IBH)KEHUHU.

YckopeHue. PaBHOYCKOpeHHOe TIpSIMOJMHeWHoe fABmkeHue. CBobogHOe
nageHue. OnbITel ['anues.

PaBHOMepHOe [BUW)KeHHe TI0 OKpY>KHOCTU. [lepuoj ¥ yactoTa oOpailjeHusl.
JIvHeliHas M yrjioBasi CKOpocTu. LleHTpocTpeMuUTe/ibHOE YCKOpPEHUe.

[TepBbiti 3ak0H HetoToHa. Bropoui 3akoH HetoToHa. Tpetuit 3akoH HeroTOHa.
[IpuHLMI Cyreprno3suLuy CUl.

Cwuna ynpyroctu. 3akoH ['yka. Cua TpeHUs: CrJia TPeHUsl CKOJIbXKeHUs, Cuja
TPEeHUs TI0KOSI, APYTHe BU/bl TPEHUS.

Cuna TSDKeCTH Y 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOJHOTO
nasenus. [IBwkeHue ruiaHeT BOKpYr CosHia. IlepBasi KocMuyeckasi CKOPOCTb.
HesecomocTs 1 neperpysku.

PaBHOBecHe MaTepua/lbHOM TOUKH. AOCOJIOTHO TBEpZOe Teyo. PaBHOBecue
TBEP/IOT0 TeJjla C 3aKPeIIEHHOM OChIO BpallleHus. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynec Tena. VisMeHeHue umriysbca. VIMIybC CUJbl. 3aKOH COXpaHeHUs
y“MIyJbca. PeakTUBHOe [BYKeHUe.

MexaHnueckasi pabora W MoI[HOCTb. PaboTa CH/T TSKECTH, YIIPYTOCTH,
TpeHus. CBs3b SHepruM U paboTel. [loTeHIMAaIbHAsT SHEPTHS TeJla, TIOJHATOTO Haf
TOBEPXHOCTHIO 3eMyid. [loTeHLManbHast SHepPrusi CKaTou NMpy>kKuHbl. KuHeTnueckas
sHeprus. Teopema 0O KMHETUUECKOM SHePruy. 3akKOH COXPaHEeHWs MeXaHU4eCKOM
SHEpPruHu.

demoncmpayuu.

1. HabmrogeHre MeXaHUUECKOTO [BWKEHUS Tejla OTHOCHUTEbHO pa3HbIX Tesl

OTCUéTa.

2. CpaBHeHMe MNyTeld W TPAaeKTOPUM [BWXXEHHsS OJHOTO U TOTO >Ke Tesa
OTHOCHUTEJIbHO Pa3HbIX TeJl OTCUéTA.

N3mepeHre CKOPOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO [IBYD>KEHUSI.
NccnenoBanue npy3HakoB PpaBHOYCKOPEHHOT'O JBUKEHUS.

Habtro1eHue 1BYKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHUUeCKUX SIBJIEHUH, TIPOUCXOAIINX B CUCTEMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEPDHOM W YCKOPDEHHOM [IBW)KEHUH
OTHOCUTEJIbHO KabrHeTa (PU3UKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCHMMOCTb YCKODEHHUs Tejla OT MacChl Tejla U JEMCTBYIOIIEN Ha Hero
CHUJIBL.

Habsro/ieHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHMe Beca Tesia NPy YCKOPEHHOM JIBUKEHUH.

[Tepegaua umrlyibCa rpy B3auMOZ€HMCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUM MPU B3aUMO/IeiCTBUH TeJl.

CoxpaHeHHe UMITy/IbCa IPU HEYIIPYTOM B3aWMO/EHNCTBHUU.

CoxpaHeHHe UMITyJTbCa MPU abCOMIOTHO YIIPYTOM B3aUMO/EHCTBUM.
HabroieHre peakTUBHOTO JABWKEHUSI.

CoxpaHeHHe MeXaHUUeCKOM 3Hepruv Ipu CBOOOJHOM TaZieHUH.
CoxpaHeHHe MeXaHUUYeCKOM SHEPryH TpH JABWKEHUM TeJla Mo/, 1eliCTBUEM
TIPY>KUHBI.

JlaBopamopHble pabombl U ONbIMbL.

1.

10.

11.

KoHcTpyupoBaHue TpakTa [jis pa3roHa U JajbHeullero paBHOMEpPHOTO
JBIDKEHUS IIIapUKa WU TeJIeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHS OpycKa WM JBWKEHUS
1apyKa M0 HaKJIOHHOM MJIOCKOCTH.

OmnpefeneHre yCKOpeHHUsl Tejia TIPU pPaBHOYCKODEHHOM [BMXKEHUU TI0
HAaKJIOHHOM TJIOCKOCTH.

VccnenoBaHue 3aBUCMMOCTM IMyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
IOBIDKeHUU 0e3 HauabHOW CKOPOCTH.

[TpoBepka TruUIOTe3bl: €C/AW TIPU PaBHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JbHOM CKOPOCTU ITyTH OTHOCATCS KaK psifi HEUETHBIX UHCes, TO
COOTBETCTBYIOIIIMiE TIPOMEXKYTKU BPEMEeHU O/IMHAKOBHI.

VccnenoBanvie 3aBUCUMOCTA CH/IbI  TPEHUSI CKOJIbXKEHUWSI OT  CHJIbI
HOpPMaJTbHOT'O JIaB/IeHHSI.

Ornpegenenuve Ko3pduiirieHTa TPeHUsI CKOJIb)KEHMUS.

OrnpeiesieHre KECTKOCTHU MPY>KUHbI.

OnpegeneHre paboThl CH/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Tea
T10 TOPU30HTA/ILHOU TTOBEPXHOCTH.

Omnpesiesiene  pabOTbI  CUMBbI  YIIPYTOCTHM TIpM  TIOAbEMEe Tpy3a C
HCTI0/Th30BaHHEM HEMOBM>KHOTO M TIOJBMXXHOTO OJIOKOB.

N3yueHune 3aKOHa COXpaHeHUsI SHEPTUM.

Pa3zen 9. MexannuecKue Ko/ie0aHHs ¥ BOJTHbI.

KonebarensHoe ABrkeHre. OCHOBHBIE XapaKTepHUCTHUKKU KoebaHuii: mepuo,
yacToTa, aMIUVIMTyZa. MaTteMaTUUeCKU Y MPY>KUHHbIM MasiTHUKU. [IpeBpailieHue
SHEpPryuu TpH KoJjie0aTeTbHOM JBYKEHHUH.

3aryxarome  KosebaHus.  BbeIHy)KZeHHble — Komebanus.  Pe3onaHc.
Mexanuueckue BonHbIL. (CBOWCTBA MeXaHWYeCKUX BOJH. IlpogonbHble U



roriepeyHble  BOJHBL.  [IiMHA BOMHBI M CKOPOCTH €€  pacIpoCTpaHeHUs.
MexaHuueckue BOJIHBI B TBEPZOM Tejle, CeliCMUYeCKHe BOJIHBI.

3ByK. I'poMKOCTB 3BykKa M BbIcOTa TOHa. OTpakeHue 3ByKa. VIH(pa3ByK u
y/bTpa3ByK.

demoHncmpayuu.

1.

A

Habmogenve kosiebaHWii Tes TOZ, [I€MCTBUEM CHIIbI TSDKECTH U CHUJIBI
YIIPYTOCTH.

HabnoneHue kosebaHuii rpy3a Ha HUTU U Ha TIPY>KUHE.

HabroieHue BeIHY>K/IeHHBIX KOJIe0aHW ¥ pe30HaHCca.

PacripocTpaHeHue MPO/I0/IbHBIX U MTOTePeYHbIX BOJH (Ha MOZE/H).
HabnroseHre 3aBUCMMOCTY BBICOTHI 3BYyKa OT YaCTOTBHI.

AKyCTUUYeCKUU pe30HaHC.

JlaBopamopHble pabombl U ONbIMbL.

1.

7.

OnpegeneHrve YacTOTbl W Tepuoja KojebaHW{ MaTeMaTH4yecKoro
MasiTHUKa.

Omnpe/eseHre YacTOTHI M ITepHO/ia KOyieOaHHI MPYKUHHOTO MasTHHKA.
ViccnenoBaHye 3aBUCUMOCTH TTepHo/ia KoyieOaHU TI0/[BEIIeHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

VccnemoBaHre 3aBUCMMOCTU TiepUo/ia KojebaHWM TIPY)KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

[TpoBepka He3aBHCHUMOCTH Tiepro/ia KoyiebaHWM Tpy3a, MOABEIIeHHOTO K
HUTH, OT MacChl rpysa.

OnbIThl, JeMOHCTPUPYIOIME  3aBUCUMOCTh  Tlepuojila  KosiebaHui
TIPY>KUHHOTO MasiTHUKA OT MacCChl Ipy3a U )KECTKOCTHU TPY>KUHBI.
V3mepeHue yCcKopeHHsi CBOOOAHOTO TafleHusl.

Pa3pen 10. J/1eKTpoMarHuTHOeE 110J1e M 3/IeKTPOMarHUTHbIE BOJIHBIL.

ONeKTPOMAarHuTHOe  moJjie.  JJeKTpOMarHuTHble  BoyiHbL.  CBOKMCTBa
9JIeKTPOMAarHUTHBIX BOJIH. IIIKasa 3/1eKTpOMarHUTHBIX BOJIH. VIcrosnib3oBaHUe
3JIeEKTPOMAarHUTHBIX BOJIH /11 COTOBOU CBSI3U.

DJIeKTpOMarHuTHasi mpupoza cBeta. CKOpPoCTh CBeTa. BoJIHOBBIE CBOMCTBa

CBeTa.

demoncmpayuu.

1.
2.

CBOMCTBA 3/1€KTPOMarHUTHBIX BOJIH.
BoJ/iHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbl.

1.

Vi3yyeHre CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH C TIOMOIIbI0 MOOW/IBHOTO
TenedoHa.



Pa3gen 11. CBeToBbIe IB/IEHUSA.

JlyueBasi  Mogenb  cBera.  VIcTouHMKM ~ cBeTta.  IIpsmMosiMHerHOe
pacnpocTpaHeHue cBeta. 3atMeHus: CosiHLa v JIyHbsl. OtpaxkeHue cseta. [lnockoe
3epkaso. 3aKOH OTpakeHus CBeTa.

[Ipenomnenue cBeTa. 3akoH TpenomsieHus1 cBeTa. llosiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TOJHOTO BHYTPEHHEr0 OTpPaKeHWs B
ONTHUYECKHUX CBETOBO/AX.

Jlunza. Xop onayued B JmH3e. OnrThueckass cucTteMma (poToanmapara,
MHUKDOCKOMNa M Tejeckomna. ['yia3 kak onTuyeckas cucrtema. ban3opykocTe u
[la/TbHO30PKOCTb.

Pa3noxxeHne 6Gemoro cBeta B crmekTp. OmnbiTel HbioToHa. CrokeHue
CTIeKTpa/IbHbIX LIBETOB. [lucrepcus cBera.

demoHncmpayuu.

[IpsiMosIMHEHOEe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBeTa.

[Tonyuenvie n306pa>keHuii B TJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKasiax.

IIpenomieHue cBerta.

OnTruecKkui CBETOBOZ,

Xop nyueii B coOUparoIiieil ivH3e.

Xop iydel B paccerBarolLlen JIMH3e.

[TonyueHvie n306pa>keHUi C TIOMOIIIBIO JIUH3.

[TpuHLMn geictBus ¢oToarnmapara, MUKpOCKOTNA U TeJleCKOora.

10. Mogerib r1a3a.

11. Pa3nokeHue 6esioro cBeTa B CIIEKTP.

12. [Tonmyuenue Gesoro cBeTa Mpy CJIOXKEHUH CBeTa Pa3HbIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnegoBaHve 3aBUCUMOCTH yrjla OTPakeHUs CBETOBOIrO Jiyya OT yrJja
TajieHusl.

2. V3yueHue xapakTepuCTUK M300pa’keHHsI TIpe/]MeTa B TJIOCKOM 3epKarie.

3. WccnemoBaHuve 3aBMCMMOCTU yIJia MPeIOMJIEHUsI CBETOBOIO Jiyya OT yrJja
TaJieHys Ha TPaHulle «BO3JyX—CTeKJ/I0».

4. TlomyueHue U300pakeHU C TIOMOIIIbIO COOMpAFOII[el JIMH3bI.
Onpegenenrie hOKYCHOTO PACCTOSTHUSI M OMITHUUECKON CHJIbI cOOMparoliei
JIVH3BI.

OMBITHI TI0 pa3/ioXKeHWI0 Oe0ro CBeTa B CITEKTP.

7. OMBITHI TI0 BOCIIPUSITHIO 1[BeTa TPeAMETOB TPU WX HaOMOfieHUH uepe3
1[BeTOBbIe (DU/IbTPHI.

Pa3pen 12. KBaHTOBBIE SIB/ICHHS.

W N ok DR



OmneiThl Pe3epdopia ¥ miaHeTapHasi MoZiesib aToMa. Mogenb atoma bopa.
Ncnyckanue u norsonjeHyve cBeta atToMoM. KBaHThbI. JInHeWUaTbie CLIEKTPBI.

PasioakTUBHOCTh. Asib(a, 6eTa- ¥ ramma-uznydeHusi. CTpoeHrHe aTOMHOI'O
aapa. Hyk/loHHass Mofenb aroMHOro szapa. M3ortombl.  PaauoakTUBHbIE
ripeBpaiteHus. Ilepyoj rmonypacriaza aTOMHBIX s7iep.

ApepHble peakiyy. 3aKOHBI COXpaHeHUs 3apsL0BOr0 M MacCCOBOIO UHMCeJI.
OHeprus CBs3M aTOMHbIX sgaep. CBs3b MacChl U SHepruu. Peakiuu cuHTe3a U
nenenus sigep. lcrounuku sHepruv CostHLA U 3BE3/.

AnepHast sHepreTvka. [lelCTBUSI DPAJUOAKTHMBHBIX M3/IyUYeHUM Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

1. CrekTpsbl U3/TyUYeHUs U MOTJIOIeHHS.

2. CnexTpbl pa3/IMyHbIX ra3oB.

3. CriekTp BOgOpOAA.

4. HabsomeHre TpeKOB B Kamepe BuibcoHa.

5. Pabora cuéTurKa MOHU3UPYIOIINX U3TyUeHUH.

6. Perucrparjys usjiyyeHus MpUPOLHBbIX MUHEPAaOB U TIPOAYKTOB.

JlabopamopHble paGombl U ONbIMbL.

1. HabntopeHue CIUIONIHBIX U JIMHEWUAThIX CIIEKTPOB W3/TyUeHUs.

2. WccnenoBaHve TPeKOB: W3MepeHHWe 3HepPriyd 4acCTHULbl 110 TOPMO3HOMY

nyTu (1o ¢hoTtorpadusim).

3. V3MepeHue paJu0akTUBHOIO (POHa.

IToBTOPUTE/THEHO-000010AIOIIHIT MOJY/Tb.

[ToBTOpPUTE/TLHO-00001IIat0IM MO/Y/Ib TIpeIHA3HAUeH [/Is1 CMCTeMaTH3alin
U 0o0oOmieHWss TpeAMETHOTO  COZiep)KaHWsi U OMbiTa  /IeATeTbHOCTH,
NIPUOOPeTEHHOTO TIPYU U3yUeHHH BCero Kypca (hH3UKH, a TakKe /s TIOATOTOBKU K
OCHOBHOMY TOCYZIapCTBEHHOMY 3K3aMeHy Ti0 ¢Gu3uKe [ 00ydaromuxcs,
BBIOpABIIIMX 3TOT YueOHBIN MpeiMeT.

IIpy u3yueHuM JaHHOTO MOAYJISL PeajM3yrTCd U CUCTEMaTUSUPYIOTCS BU/IbI
JesiTeJIbHOCTA, Ha OCHOBe KOTOPBIX 00ecrieunBaeTCs AOCTW)KeHHe TIpeIMeTHBIX U
MeTarpe/IMeTHbIX  IUIaHUPYeMbIX  pe3yJabTaTOB  00yueHus, GhoOpMUpPYyeTCs
eCTeCTBeHHOHayyHasi FPaMOTHOCTb: OCBOEHHUEe HayUHbIX MeTO[0B WCC/e[0BaHUs
SIBJIEHU TIPUPO/IbI Y TeXHWKH, OBJIaJieHHe YMeHUsMU OOBSICHATH (H3nUecKre
SB/IEHUs,, TIPUMeHss II0JlyYeHHble 3HaHWs, pellaTb 3aZayd, B TOM 4uCJIe
KaueCTBEHHbIE U SKCIIepUMEHTAaJIbHbIE.

[TpyHIMNMANBHO [ieATe/IbHOCTHBIM XapaKTep [JaHHOrO pas3jela peaiu3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHSIOT 3aflaHus, B KOTOPBIX WM
TrpeJjlaraeTcs:



Ha OCHOBe TIOJiyUeHHBIX 3HAaHWM paclo3HaBaTb W HAy4YHO OOBSICHATH
dur3nueckue sIBJIeHUSI B OKPY’Karolllel MpUpo/ie U MOBCeAHEBHOU YKU3HM;
WCII0/Tb30BaTh HayuHble METO/bI UCC/e[0BaHUs (PU3NUECKUX SIBJIEHUH, B TOM
yuc/ie 17 MPOBEPKU TUMOTe3 Y TOTyUeHUs] TEOPeTUUeCKUX BbIBOZIOB;
OOBSICHITH HayuyHble OCHOBBI Haubosiee Ba)KHBIX [JOCTHKEHWM COBpPEMEHHBIX
TeXHOJIOTHUM, HarlpuMep, NPaKTU4eCKOro MCI0J/Ib30BaHus pa3/InyHbIX HCTOYHUKOB
SHEPTrUM Ha OCHOBE 3aKOHa MpeBpallieHusI U COXPaHEeHHUsI BCeX U3BECTHBIX BU/IOB
SHEPrUu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBI 110
ON3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

V3yyenue (HU3MKM Ha ypOBHE OCHOBHOTO 001Ijero oOpa3oBaHUsI HAIlpPaB/IeHO

Ha ZIOCTHXKeHUe JIMYHOCTHBIX, MeTarpeJMeTHbIX U MpeAMeTHbIX 00pa3oBaTebHbIX

pe3yJbTaToB.

B pe3ysibTare n3yueHusi GU3MKWA Ha YpOBHE OCHOBHOTO 0011iero o6pa3oBaHUs

y oOyuatoirerocsi 0yayT copMUpoBaHbl CeyrOIye JUYHOCTHBIE pe3yJ/bTaThl B

4yacTu:

e 1) maTpUOTHUYECKOT0 BOCTIMTAHUSA:

e  TpOsIBJIEHVE MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOU
(Y3UUeCKOl HayKu;

e  1[EHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUMCKUX YUEHbIX-(DU3UKOB;

e 2) rpa)kJaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

e  TOTOBHOCTb K aKTUBHOMY yUaCTHIO B 00CY>K/IeHHUH 00ITleCTBeHHO 3HAUUMBIX U
3TUYEeCKUX MPo06sieM, CBSI3aHHBIX C MPAKTUYECKUM TIPUMeHeHUeM JI0CTYKeHUN
bu3Ky;

. OCO3HaHWe Ba)XKHOCTU MOpajbHO-3TUYECKUX TIPUHLMIIOB B [IeATeTbHOCTU
YUEHOI0;

e 3)3CTeTUYeCcKOro BOCIIUTAHUA:

e  BOCIpUSTHE 3CTETHYECKUX KaueCTB (PM3UUECKOW HAyKU: eé rapMOHMYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

e 4) eHHOCTU HAay4YHOI'0 NMO3HAHMA:

. OCO3HaHWe 1]eHHOCTH (PU3MUYecKol HayKUu KakK MOIIJHOTO WHCTPYMeHTa
MO3HaHWS MUpa, OCHOBBI Pa3BUTHSI TEXHOJIOTHUW, Ba)KHEMIIEN COCTaBJISIOLeN
KY/IbTYPbI;

. pa3BUTHE HayuyHOW Jir0OO3HATEJILHOCTH, WHTepeca K HCC/e/0OBaTe/IbCKON
JesiTeNTIbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbS M  3MOIUOHA/IBHOIO
Os1aromostyuusi:

. OCO3HaHMWEe LIeHHOCTH Oe3oracHoro obpasa JKU3HM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TMpaBwi 0e30MacHOro TIOBeZieHUsT Ha
TPAHCIIOpTe, Ha oporax, C 3/eKTPUUeCKHM U TeIIOBbIM 000pyZi0BaHWEM B
JIOMAIIIHUX yCJIOBUSX;

. c(hOpMHUPOBAaHHOCTb HaBblKa peduieKCUW, TIPU3HaHWEe CBOEro MpaBa Ha
OLIMOKY 1 TaKOTO ’Ke TIpaBa y Ipyroro uejoBeKa;

e 6) Tpy0BOr0 BOCIMTAHMSA:

. aKTMBHOE yyYaCTHe B pelleHWHd IpPaKTUUeCKuX 3azad (B paMKax CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3aluM, TOpOZQ, Kpas) TeXHOJIOTUYeCKOu U



COL[MA/IbHOW HarpaB/eHHOCTH, TpeOyHWIUX B TOM uucie U (U3NUecKuX
3HAHUU;

e  HHTepec K NMPaKTUYeCKOMY U3y4YeHUIO TTPO(eCcCcrid, CBSI3aHHBIX C (PU3UKOU;

e 7) 3K0JI0rM4eCKOro BOCIIUTAHUSA:

e  OpHMEeHTalusl Ha TNpuMeHeHue (U3MYEeCKUX 3HaHWUW [Js pelleHus 3ajaud B
o0nacTh OKpy’Karollleil cpefbl, TJaHUPOBaHUSI TIOCTYMKOB U OLIEHKU WX
BO3MOJKHBIX MTOCJIEICTBUN [/1s1 OKPY>KaroLLel CpeJibl;

e  0cO3HaHHe r706anbHOr0 XapakTepa 3KOJ0TMuecKux mpobieM U MyTed MUX

peleHus;

e 8) ajanTanyu K HM3MEHAKINMMCA YC/JI0BUSM COLUA/IBHOM U MPHUPOAHOU
cpe/bl:

. MOTPeOHOCTh BO B3aMMO/IeHICTBUM TIPM BBITIO/THEHUM HWCC/IeZIOBaHUM U
MPOEeKTOB (DU3MUeCKOW HarpaB/eHHOCTU, OTKPBLITOCTh OMNBITY W 3HAHUSIM
APYTUX;

. MOBBIIIEHWE YPOBHSI CBOEM KOMIIETEHTHOCTH uepe3 MNPAKTUUYECKYHO
JlesiTeTbHOCTb;

e moTtpebHOCTb B (hOPMHUPOBAHUU HOBLIX 3HAHWM, B TOM urcjie (GOpMy/IHPOBaTh
U7ied, TIOHSITUSI, TUTIOTe3bI 0 GU3NUECKHUX 00beKTaxX U SIBIEHUSX;

e  0oco3HaHUe Je(UIMTOB COOCTBEHHBbIX 3HAHWUN U KOMIIETEHTHOCTel B 0bOacTu
bu3uKY;

. TJIAHUPOBaHWe CBOET0 pAa3BUTHS B TIPUOOpeTeHWM HOBBIX (PU3NUEeCKUX
3HAHUY;

e  CTpemJieHHe aHaJIM3UPOBaTh U BBISB/ISTH B3aMMOCBSI3U TIPUPO/IbI, 0011leCcTBa U
9KOHOMUKHU, B TOM UHCJIe C UCITOTb30BaHUeM (PU3NUeCKUX 3HaHUM;

. OlleHKa CBOUX [IeHCTBUM C YYETOM BJIMSIHUSI Ha OKPY’Kalollyl0 Ccpeay,
BO3MO>KHBIX T7I00a/TbHBIX TIOC/IE/ICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ynbraTe OCBOEHHs MpPOrpaMMbl 1O (DM3MKe Ha YPOBHE OCHOBHOTO
ob1riero obpa3oBaHus y obyuatoiijerocsi 0yayT chopMrUpOBaHbI MeTanpeMeTHbIe
pe3y/IbTaThl, BK/IFOUAIOIIIYe TI03HABaTe/IbHbIe YHUBEpCa/IbHbIe yueOHbIe 1eHCTBYS,
KOMMYHUKaTUBHbIe ~ yHUBepCajbHble  yuyeOHble  /1eWCTBUS,  peryJsTUBHbIE
YHUBEpCaJbHbIe YueOHbIe 1eHCTBUS.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Bba3oBble jioruyeckue iefcTBUs:
e BBIABASATH M XapaKTepU30BaTh CYII[eCTBEHHbIE TIPHU3HAKH OO0BEKTOB
(sIB/IEHUN);



yCTaHaB/IMBaTh CYI[eCTBEHHbIM TPU3HAK KaacCU(UKAIL[UH, OCHOBAHUS /IJIsi
0000111eHYsT ¥ CpaBHEHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTHBOPEUHSI B pacCMaTpHBaeMbIX (haKTax,
JAHHBIX ¥ HAO/MIOIeHUSIX, OTHOCSIIMXCSA K (DU3NUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUUHHO-CJIE/ICTBEHHBIE CBS3W TPH H3yUYeHUH (HHU3UUYECKUX
SIBJIEHWU W TMPOLIeCCOB, /le/IaTh BBIBO/BI C UCIIO/Ib30BAaHUEM /IeJYKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOUe€HUH, BbIIBUTATh THIOTE3bI O B3aUMOCBSI3SIX
(bU3NUeCKUX BeJINUMH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCO0 pelieHUs1 yueOHOH (H3MUeCcKon
3a7lauM (CpaBHEHHWEe HECKOJIbKUX BapUaHTOB pelleHus, BbIOOpP HauboJsiee
TIOIXO/ISAIIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IEHHBIX KPUTEPHEB).

ba3oBsbie ucaiaeaoBare/1IbCKue ﬂEﬁCTBl’IHZ

WCII0J/Ib30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKUii MHCTPYMEHT TT03HAHKS;
TIPOBO/IUTH [0 CAMOCTOSITE/IbHO COCTaB/I€HHOMY T/IaHY OITBbIT, HEC/IOXHBIN
busnueckuii SKcreprMeHT, HeOoJsibllloe UcC/iefioBaHUe (HHU3UUECKOTO
sSIB/IEHUS;

OlLleHMBaTb HAa TIPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMaluIo,
TOJIyYEeHHYIO B XO/le UCCJIe[JOBaHUs WU SKCIIEPUMEHTa;

CaMoCTOATeTbHO (hopMyIUpOBaTh 000011[eHs 1 BLIBO/IbI 110 pe3y/ibTaTaM
TIPOBe/IEHHOT0 Hab/IIO/IeHN s, OTTbITa, MCC/IeIOBaHUS;

TPOTHO3MPOBaTh  BO3MOXXHOe  JlajibHelllliee  pa3BUTHe  (DU3MUECKUX
TIPOL[ECCOB, a TaK)Ke BbIIBUTaTh MPeATOo0KeH!us: 00 MX pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c undopmanmeii:

TIPUMEHSTb pa3/IMuHble MeTO/bl, THCTPYMEHThI U 3arpOChl TIPU TIOMCKe U
orbope mHbOpPMALMK WM [aHHBIX C yUETOM TMpeJIoKeHHON yueOHOMN
(u3rueckou 3aiauy;

aHa/IM31MpoBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh WH(OpMaI1Io
Pa3MUHBIX BUOB U (hOPM TIpe/[CTaB/IeHUST;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpejcTaB/ieHus
vHbOpMaIMM ¥ WUIIOCTPUPOBATh pelllaeMble 3alaud  HeC/I0KHBIMU
cXeMaMH, iMarpaMMaMi, WHOM TpadrKoi ¥ X KOMOWHALIASMHU.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe /JeHCTBHUS:

B XoZie 00CyKIeHHs yueOHOro MaTepHasa, pe3y/bTaTOB JIabOpaTOPHBIX
paboT 1 MPOEKTOB 3a/laBaTh BOTIPOCHI TI0 CYILeCTBY 00CY’>KaeMOM TeMbl U
BbICKAa3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud M T0of1epKaHre
6J1aroskesaTeIbHOCTH OOIIeHNST;

COTIOCTAaB/ISAITb CBOM CYXKIEHUS C CYXKAEHUSIMH [PYTMX YYaCTHUKOB
auasiora, 06Hapy>KUBaTh pa3/Mure U CXOZACTBO ITO3ULIHM;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;
myO/IMUHO TIPe/ICTaB/ISATh pe3y/bTaThl BBITIOTHEHHOTO (PU3MUeCKOro OIbiTa
(3KCIIepuMeHTa, UCCIeJOBaHHMs, TIPOEKTa);

MOHMMAaTh W WCIOMb30BaTh  IPEUMYIeCTBA  KOMAaHJHOM U
VHAWBUya/bHOM paboThl MpU PpellleHUd KOHKPETHOW (hHU3UUeCcKOM
Ipo0/IeMBI;

IIPUHUMATD LIeJTH COBMECTHOM [1esTe/TbHOCTH, OPraHW30BbIBAThL JI€HCTBUS
Mo eé [OCTVKEHWIO: pacripefie/iiTb PpoJyid, 0OCYX[aTb TIPOLIeCChl U
pe3y/IbTaThl COBMECTHOM paboThl, 000011]aTh MHEHUST HECKOJILKHUX JTFO/IeH;
BBITIOTHSTH CBOIO YacTb PabOTHI, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/eHHUI0 W KOODAWHHWPYS CBOM JEWUCTBUS C JIPYTHUMH
yjieHaMH KOMaH/Ibl;

OlleHMBaTh KaueCTBO CBOEro BK/aZia B OOLUI TPOAYKT TIO0 KPUTEPUSM,
CaMOCTOSITe/IbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZEeUCTBUS.

Pery/isaTHBHBIe YHUBEpPCa/IbHbIE yueOHbIe AeliCTBUA

CamoopraHu3sanus:

BBISIB/ISITH TIPO0JIEMBI B ’KU3HEHHBIX W yUeOHBIX CUTYalLUsX, TPeOyrommx
JJ1s pellieHus1 GHU3UUeCcKrUx 3HaHUM;

OPHEHTHPOBATbCSI B  PA3IMUHBIX IIOAXO/Aax TPUHATHS  pelleHui
(MHOWUBUAYa/bHOE, TIPUHSTHE peIleHWs B TPYIIe, MPUHSATHE pellleHui
rPYNIon);

CaMOCTOSITe/TbHO COCTaB/ISITh a/lFOPUTM pellieHus1 (GH3UUecKoi 3ajaun Uin
TJlaHa WCC/IeZIOBaHUsSI C YUYETOM MMEIOL[UXCS PeCypCcoOB U COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUPOBAaTh Tpe/ijlaraeMble BapHaHThI PelleHu;
Jeath BbIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPOJIb, 3M01[I/IOHaJIbeIﬁ HHTE/I/IEKT:

JlaBaTh aZIeKBaTHYIO OL[€HKY CUTYal|UM U Mpe/jiaraTh IJlaH eé N3MeHeHUS;
OOBSICHATH TIPUYWHBI ~ JOCTIDKEHHWS  (HeJOCTIKEHHs])  Ppe3y/bTaToB
JesiTeJIbHOCTH, [IaBaTh OL|eHKY MPHOOPEeTEHHOMY OTIBITY;

BHOCUTb KODPEKTUBBI B ZeSTENbHOCTb (B TOM UYKCJIe B XOJ, BBITIOJIHEHUS
(U3MUYeCKOro HWCC/IeOBaHUSI WIW TIPOEKTa) Ha OCHOBE HOBBIX
00CTOATENBCTB, W3MEHUBIIMXCS CUTYallud, yCTAaHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYAHOCTEW;

OLIeHUBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSIM;

cTaBUThH cebsi Ha MecTo JIPyroro 4ejaoBeKa B X0/l CIIOpa WA JAUCKYCCUU
Ha Hay4YHYI0 TeMy, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
TIpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pellieHruH (Hr3UUeCcKrux 3afau Uiu
B YTBEP)K/JEHUSX Ha HayUHbIE TEMbI U TaKOe >Ke MPaBo APyroro.



INTPEJIMETHBIE PE3YJ/IbTATDBI

K koH11y 00yueHusi B 9 KJiacce rnpeiMeTHble pe3y/bTaThl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHUH:

WCIO/Ib30BaTh TIOHSITUS: CUCTeMa OTCuéTa, MaTepua/ibHasi TOUKa,
TPaeKTOpHsl, OTHOCUTETbHOCTb MeXaHW4eCKOTO [BW)KeHUs, AedopMauys
(ynpyrasi, mnjacTuyeckasi), TpPeHWe, LIeHTPOCTPEMUTE/IbHOE YCKOpPEeHUe,
HEBECOMOCTh W Teperpy3Ku, I[eHTpP TsHKeCcTH, abCOMIOTHO TBEp/Oe Tero,
I[eHTP TSDKeCTU TBEPZOTO Teja, paBHOBeCHe, MeXaHWUeCcKre KojebaHus v
BOJIHBI, 3BYK, UH(Pa3ByK U Yy/bTPa3BYyK, 3JIEKTPOMarHUTHbIe BOJIHBI,
I1Kajia 3JIeKTPOMarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTb U [JabHO30PKOCTb,
CTIeKTPbI HUCITyCKaHHS U TIOTJIONeHus, anb(da, 6eTa- ¥ ramMmma-u3nydeHus,
W30TOTIbl, si/lepHasi SHepreTHKa;

pa3nuuarh siBjieHUs (paBHOMEDHOe M HepaBHOMEpHOe TMpsSIMOJIMHEeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [[BKeHWe, CBOOOJHOe
rajieHue Tesl, paBHOMEePHOe [IBI)KeHUe 10 OKPY’>KHOCTH, B3auMO/leliCTBUe
TeJl, peaKTUBHOe [IBIDKeHUe, KoyiebaTe/lbHOe ABW)KeHHe (3aTyxarolfue U
BBIHY K/IeHHbIe KoJie0aHUsI), pe30HaHC, BOJHOBOE ABIM)KEeHHE, OTpa)KeHHe
3ByKa, MPSMOJIMHEHHOEe pachpoCTpaHeHWe, OTpakeHWe W MpeoMJIeHHe
CBeTa, TI0JIHOe BHYTPeHHee OTpakeHue CBeTa, Pa3jioykeHre 0esioro cBeTa B
CIIeKTP U CJIO)KeHWe CreKTpaJbHbIX LIBETOB, JUCIIEPCUS CBeTa,
ecTeCTBeHHasl PaJIMOAaKTUBHOCTb, BO3HUKHOBEHHE JIMHENYaToOro CreKkTpa
W3J/ly4eHUs ) M0 OMMCaHKWIO0 UX XapaKTePHBIX CBOMCTB U Ha OCHOBE OIbITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (hH3UuecKoe sIBJIeHUE;

pacrio3HaBaThb MpOsiB/ieHWe U3yYeHHbIX (U3MUeCKHUX sBJeHUU B
OKpy)KaroljeM Mupe (B TOM uuc/ie (PuU3nuyeckde sIBieHUWs B MPHUPO/E:
TIPWIKBGI U OTJIMBBI, ABWKeHUe TylaHeT CO/THeYHOW CUCTEeMbI, peaKTUBHOE
JIBIDKEHHEe JKUBBIX OpraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3eMJIeTpsiCeHue, CellcMUYecKue BOJIHbI, I[yHaMM, 3XO, I[BeTa Tel,
OTITHYeCKHe sIBleHHsT B TIpUpoje, Ouosiorhueckoe [eHCTBHE BUAWMOTO,
y/IbTpa(uoNeToBOr0 W PEHTIeHOBCKOTO M3/IyUeHWW, eCTeCTBEHHBIU
Pa/IMOAaKTUBHBIN (POH, KOCMUUECKHe JIyuM, paJJMOaKTUBHOE H3/yueHue
TIPUPOJHBIX MWHEpAaJioB, [JelCTBUe PpaJIM0aKTUBHBIX W3/MyYyeHUN Ha
OpraHusM 4ejioBeKa), MpU 3TOM IepeBOJUTb MPAKTUYECKyHO 3ajady B
yueOHY!0, BBIIEJIATh CYIIleCTBEHHbIe CBOWCTBA (MPH3HAKH) (H3MUeCKUX
SIBJICHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (PU3nUecKue siBJeHUs], UCTIOb3Ys
¢dur3nueckue Be/MUMHBI (CpeJiHsIsSI M MrHOBEHHas CKODOCTb Teja MpHU
HEpPaBHOMEDHOM /IBW)KEHWM, yCKOpeHUe, MepeMelleHre, MyThb, YIJIoBas



CKOPOCTb, CW/la TpeHus, Cuja YMNpPYroCTH, CWa TSDKeCTH, YCKOpeHue
cBOOOIHOTO TIaZieHWs, BeC Tesjla, WMIY/AbC Tejla, HWMITYJbC CHUJIbI,
MexaHhueckass paboTa M MOILHOCTb, TOTeHI[MaJbHas SHEpPrus Tea,
TIOHATOrO HaJ, MOBEPXHOCTBIO 3eMJIM, NOTeHLHa/lbHas SHeprusi CKaTou
TIPY)KWHBI, KUHEeTUuUecKasi SHeprus, ToJiHasg MeXaHUuecKasi SHeprus,
Tepuo, ¥ YacToTa KosebaHui, JjiMHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTesib MpPeIOM/IeHHsI CPe/ibl), P ONHCaHUU
NPaBU/IBHO TPAKTOBaTh (PM3UUECKMM CMBIC/ WCIO/Ib3yeMbIX BeJMUMH,
0003HaueHUss W eAUHMIIBI (PU3NUeCKUX BEeIUYWH, HaXOAUTh (OPMYIIbI,
CBSI3bIBAIOLIME JAaHHYI0 (PU3NUYECKYIO BEJIMUMHY C [IPYTMMH BeJIMUMHAMU,
CTPOUTH rpaPUKU U3yUeHHbBIX 3aBUCUMOCTeN (hH3UUYeCKUX BeJIMUKH;
XapaKTepu3oBaTb CBOWCTBA Tes, (PU3MYeCKue SBJIeHUs W TNPOLeCChI,
WCTIOJ/Ib3Yysl 3aKOH COXpaHEeHWsl SHepryu, 3aKOH BCEMUPHOI'O TSTOTEHUs,
TIPUHLMIT CYMEpIo3ULIMK  CUI, TIPUHLUIT OTHOCUTeIbHOCTU [anuses,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWs! WMIY/IbCa, 3aKOHbI OTPakKeHWUsl U
TIpeJIOM/IEHUS CBETa, 3aKOHbI COXPaHeHHUs 3apsiJ0BOr0 U MaCCOBOr0 YMCeT
TIpU SiIEPHBIX DpeaklUsX, MpU 3TOM [laBaTb CAOBECHYHO (POPMYMPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaKeHHUE;

OOBSICHSITH (pU3HMUEeCKHe MpOLlecChl U CBOWMCTBA Tesl, B TOM UHWC/Ie U B
KOHTEKCTe CHUTyali MPaKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISABIIATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00BbSICHEHUE 13 2—3 JTIOTHYeCKUX
IIarOB C OINOPOM Ha 2—3 M3yuYeHHbIX CBOMCTBa (PU3NUECKHUX SIBJIEHWM,
(r3nUeCKrX 3aKOHOB WJIX 3aKOHOMEPHOCTEWH;

peliatb pacyéTHble 3ajaud (OmuparolMecs Ha CUcTemMy W3 2-3
ypaBHEHMI), UCTI0/b3ys 3aKOHbI U (DOPMYJIbI, CBSI3bIBAIOIIME (PU3HUECKUe
BeJIMUMHBL: HAa OCHOBE aHajM3a YC/IOBUSl 3aJaud 3alMuchbiBaTh KpPaTKOe
yCJIOBUe, BBISIB/ISITH HEJOCTarole WM U30bITOUHbIe JiaHHbIe, BbIOMpATh
3aKOHBI U (hOpMYJibl, HEOOXO[UMBIe /IS pellieHus], TPOBOUThL PaCUéThl U
OLleHUBaThb PEaJIMCTUUHOCTh TIOJIyYeHHOTO0 3HaueHusi (puU3nuecKou
BeJINUUHBI;

pacrio3HaBath TMpo6sieMbl, KOTOpble MOYKHO pelIdTb TIPU TOMOLU
(Y3UUeCKMX MeTOZOB, HWCIIO/b3ysl ONKWCAHWe HWCC/Ie[0OBaHMs, BBIJe/SATh
ripoBepsieMoe  TIPe/INO/I0’KeHrWe, OLleHUBaTh TMPaBWIbHOCTb — TOPs/iKa
TpOBe/IeHUs]  UCC/Ie/loBaHusl, [Jle/laTb  BbIBOJbl, HWHTEPIIPETUPOBAThH
pe3yJibTaTbl HAabJTIOJeHUI U OTIBITOB;

MPOBOJIUTh  OTBITBI TI0 HaO/mogeHnI0  (U3NYeCKUX SIBJIEHUA WU
¢bur3nueckux CBOWCTB Tes (M3yueHue BTOPOro 3akoHa HbrOTOHA, 3aKOHa
COXpaHeHHs SHEepruM, 3aBUCUMOCTh Tiepyuofia KosjebaHul TpPY>XUHHOTO
MasiTHUKa OT MacChl Tpy3a U JKECTKOCTU MNPY>KUHBbI U HE3aBUCUMOCTb OT



aMIUIATY/IbI MaJ/ibIX KoJ/ie0aHW, MPSMOJIMHEHOe pacTipoCTpaHeH e CBeTa,
pas3iokeHue 6esloro CcBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pa)keHUs B
TJIOCKOM 3epKajie U CBOWCTB u300pakeHUsi TipegMmeTa B cobuparolieit
nvH3e, Hab/rOZleHre CIUIOLIHBIX U JIMHeMuaThIX CIeKTPOB M3/Ty4eHHs):
CaMOCTOAITeJTbHO ~ CcoOMpaTh  yCTAaHOBKY W3 M30BITOUHOro Habopa
o0opy/ioBaHusi, OMMCHIBaTb  XOJI OIbITA W €ro  pe3y/bTaThl,
(hopMyMpoOBaTh BLIBO/bI;

TIPOBO/IUTh TIPY HEOOXOANMOCTU CEpPUI0 TIPSIMbIX U3MepeHUi, Oorpezeisisi
cpefiHee 3HaueHHWe U3MepsieMOill BenMuMHBbI ((hOKyCHOe paccTosiHhe
cobuparoreli MH3bI), 0OOCHOBBIBAaTH BBIOOpP cIocoba HW3MepeHust
(u3MepuTeNbHOTO MpHOOpa);

MIPOBOJUTh UCC/IeJOBaHUE 3aBHCHMOCTEN (PU3MYECKUX BeJWYUH C
WCII0/Ib30BaHMEeM TIPSIMBIX K3MepeHUM (3aBUCHMOCTb TyTU OT BpeMeHH!
TIPU PaBHOYCKODEHHOM [IBWKeHWH 0e3 Haua/lbHOM CKOPOCTH, Teproja
KosiebaHMII MaTeMaTHUUeCKOro MasiTHUKa OT JJ/IMHbI HWUTH, 3aBUCUMOCTH
yrja OTpakeHusl CBeTa OT yIJja MaZleHus M yrja NpejiOM/IeHUs OT yrjia
nafieHyst): TUIaHUPOBaTh HCC/e/JOBaHWe, CAMOCTOSTeTHhHO COoOupaTh
YCTaHOBKY, (DUKCHMpOBaTh pe3y/bTaTbl IIOJIyYEHHOW 3aBUCUMOCTH
bu3nueckux BeMUMH B BHUAe TaOmull U TrpaduKOB, JeaTh BBIBOABI 10
pe3ysbTaTtaM UCC/e[0OBaHuS;

TIPOBO/JIUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJUUYUH (CpefHsis
CKODOCTb M YCKOpeHWe Tejla TMpPH PaBHOYCKODEHHOM [IBW)KEHUH,
yCcKopeHue CBOOOAHOrO TMajeHusi, >XECTKOCTb TPYKUHbI, KO3(hdULIMeHT
TPeHUs] CKOJIbKeHUs, MexaHhyeckKas paboTa ¥ MOIIHOCTb, YacToTa U
nepuof;, KosnebaHW{i MaTeMaTHYeCcKOro W TPY>KUHHOTO MAasITHUKOB,
OoNTUUeCKass Cuiaa CcoOuparoIier JIMH3bl, PaJAMOAKTHBHBIM  (DOH):
TJIAaHUPOBAaTh U3MepeHHsi, COOMpaTh SKCIepHMEeHTalbHYI YCTaHOBKY U
BBITIOJIHATb M3MepeHusl, Cjie[lys TIpe/ijIoKeHHOW WHCTPYKLIMM, BBIYUC/ISATD
3HaueHue BeJIMUMHbI U aHA/IM3UPOBATh MOJTyUeHHbIe Pe3y/IbTaThl C YUETOM
33/IaHHOM TTOTPeLIHOCTU U3MEPEHNN;

co0toiaTh MpaBu/ia TeXHUKW 0e30MacHOCTU Mpu paboTe c 1labopaTopHbIM
obopy/ioBaHHEM;

pa3MyaTb OCHOBHbIE TIPHM3HAKKW M3Yy4YeHHbIX (U3UUECKUX MOJeJiei:
MaTepuanbHasi TOUKa, abCO/IFOTHO TBEpZOEe Teao, TOUYEUHBbIM HCTOYHUK
CBeTa, Jiy4y, TOHKas J/IMH3a, IUIaHeTapHas MOZeJib aroMa, HYKJ/IOHHast
MO/IeJIb aTOMHOTO S1/1pa;

XapaKTepU30BaTh TPUHIUMBI  /IeWCTBUS MW3yUYeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUWCaHug (B TOM 4YHUCJIE:
COUIOMETP, JAaTUMKU TIOJIO’KeHUS, PACCTOSTHUSI M YCKODeHHs, paKeTa,



5X0JIOT, OUKM, TIepPUCKOI, (oToammapar, ONTHYECKHUe CBETOBO/BI,
CIeKTPOCKOMN, J[03UMeTp, Kamepa BunbcoHa), HMCHOnb3yss 3HaHUSA O
CBOMCTBaX (PU3MUeCKUX siBJleHWA U HeobxoguMmble  du3nUyecKre
3aKOHOMEPHOCTY;

VCTI0/Ib30BaTh CXeMbl U CXeMaTUUHble PUCYHKU HU3YUYeHHbIX TeXHUUeCKHUX
YCTPOICTB, W3MepUTeIbHbIX MPUOOPOB M TEeXHOJIOIMUYeCKMX IPOLIeCCOB
MpU pellleHUM yueOHO-TIPaKTUUeCKUX 3a/lau, OMNTUUYecKHhe CXeMbl st
NOCTpoeHUsi U300pakeHWH B MJIOCKOM 3epKasie U cobupatoliie TMH3e;
NPUBOJUTL  MpUMepbl  (HAaXOAUTb  WH(GOpPMAaLMI0O O  IIpUMepax)
NIPaKTUUeCKOI0 HCII0/Ib30BaHUsl (PU3MUEeCKUX 3HaHWK B I1OBCEJHEBHOU
)KU3HU Zj1s obecrieueHusi 6e30macHOCTH TipyU obpallieHuy ¢ ripubopamu 1
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0pPOBbsi U COOJIHOZeHMs
HOPM 3K0JIOTHUYECKOT0 MOBe/IeHUs] B OKPY KaloLLeil cpefie;

OCYILeCTB/ISATh TIOWCK HH(OpPMaLMM  (U3NYECKOro COZepKaHUs B
WHTepHeTe, caMOCTOsITeIbHO (JOPMYJIMPYsl TIOMCKOBBIN 3aripoc, HAXOWUThb
MyTU OTpe/ie/ieHus1 JOCTOBEPHOCTU TMOJIyYeHHOM UH(OPMAaLMM Ha OCHOBe
VIMEIOIMXCSl 3HAHWH U JI0MIOJTHUTE/IbHBIX UCTOYHUKOB;

MCTI0/b30BaTh MPU BITIOJIHEHHWU yueOHbIX 3aJjaHUii HayuHO-TIOMYJISIPHYO
UTepaTypy  (U3MUeCcKoro Cofep)KaHWs, CIpaBOUHble MaTepualibl,
pecypchl cetu VIHTepHeT, BajleTb NMPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHusi UHPOPMALIMK U3 OFHOM 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/jaBaTb COOCTBeHHbIe MHUCbMEHHbIe U YCTHble COOOIeHHsI Ha OCHOBe
vHbOpMalLi U3 HECKOJbKUX HCTOYHUKOB (HDU3UUECKOTO COjiepKaHus,
yOIMYHO TIPeJCTaB/ISATh Pe3y/IbTaThl TPOEKTHOW WU UCCTIeJ0BaTeIbCKON
JeSITeIbHOCTH, TPU  5TOM TPaMOTHO  MCIIO/Mb30BaThb  U3yUeHHbIN
MOHATUMHBIM armapaT W3y4yaemoro paszena (U3uKd U COINpOBOXAAThb
BLICTYIIJIEHWe TIpe3eHTalueli C yuéToM o0coOeHHOCTel ayAuTOpuu
CBEPCTHHKOB.



9 KV/IACC

KosmuecTBO yacoB J/IeKTPOHHbIE
Ne HaumeHoBaHue
(yudppoBbIe)
n/ Pa3fie/ioB H TeM Bcer | KoHTpo/ibH IIpakTHyeck
o0pa3oBare/ibHbIE
n nporpamMMsbI 0 ble padoThI ue padoThI
pecypchl
Pazpgen 1. MexaHnnueckue sBJIeHHA
MexaHnueckoe
bubmioreka LJOK
JIBOKeHUe U
1.1 5 10 1 http
CIIOCODRBL €ro s://m.edsoo.ru/7f41a4a6
OMKYCaHUs
N bubmoteka LIOK
BsanmopeincTure
1.2 Te 20 1 3 http
1 s://m.edsoo.ru/7f41ada6
bubmioreka LJOK
3aKOHBI
1.3 10 3 http
COXpaHEHHA s://m.edsoo.ru/741a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHHuecKHe K0/1e0aHUA U BOJTHBI
MexaHuueckue Bubmioreka HOK
2.1 ore6a 7 3 http
KOZChAHIA s://m.edsoo.ru/7f41a4a6
MexaHuueckue Bubmoreka HOK
2.2 3 8 1 3 http
BOJIHBL SBYK s://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15

Pa3pgen 3. JjieKTpOMarHMTHOeE 10J1e U 3/IEKTPOMarHUuTHbIE BOJIHbI

OJIEKTPOMarHuTH
bubmoreka IIOK
oe 1oJie U
3.1 6 2 http
/ICKTPOMArHHTH s://m.edsoo.ru/7f41a4a6
ble BOJTHBI
Wtoro no pa3peny 6
Pazpen 4. CBeTOBBIC IB/IEHUSA
3aKOHBI bubmoTeka LIOK
4.1 pacripocTpaHeHust 6 2 http
cBeTa s://m.edsoo.ru/7f41a4a6
JIuH3bI U bubmioreka LJOK
4.2 OITHUYeCcKue 6 3 http
npubopbI s://m.edsoo.ru/7f41a4a6




I[TPOI'PAMME

Pasnoxxenue bubmoreka LIOK
4.3 Oesioro ceerta B 3 2 http
CIIEKTP s://m.edsoo.ru/7f41a4a6
Wroro nio pasgeny 15
Pa3pen 5. KBaHTOBbBIe iB/IeHUS
Wcnyckanue u Bbubmoteka LIOK
5.1 TOrJ/I0LLeHre 4 1 http
CBeTa aTOMOM s://m.edsoo.ru/7f41a4a6
Crpoesme bubmoreka [IOK
5.2 6 1 http
ATOMHOTO #Apa s://m.edsoo.ru/7f41a4a6
STxepHbIe bubmioreka LJOK
5.3 ea 7 1 http
peaxni s://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 17
Pa3pen 6. IToBTOpUTE THHO-00001AIOIHI MOJY/TH
[ToBTOpEHUE U
060611eHue bubmuoreka LIOK
6.1 coziepyKaHus 9 2 http
Kypca (pU3UKH 3a s://m.edsoo.ru/7f41a4a6
7-9 Knacc
Wtoro no paspeny 9
OBLIEE
KOJIMYECTBO
102 27
YACOB I10




YUYEBHO-METOJUYECKOE OBECIIEYEHHWE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /11 YYEHUKA

[TypeinueBa H. C., BaxeeBckast H. E., VcaeB []. A. «®u3uka. 10 k1. ba3zoBbii
ypOBeHb: yueOHUK» - M.: [Ipoda, 2019. — 271 c.

METOINYECKUE MATEPUAJIBI V11 YUUTEJIA

[MypeieBa. ®usuka. 9 knacc. MeToguyeckoe rocobue

IINPPOBLIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETA
MHTEPHET

Envnas komtekuys Ludpossix Obpa3oBaTenbHBIX Pecypcos.
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