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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30OBaTENbHON MPOrpamMMbl, MPEACTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueoHoro npeamera «dOusukar.

CopnepkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYyYarouuxcsi ¥ OpPraHu3alyi0 H3y4YeHHUs
bu3MKN Ha AEATETPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
Mo rojiaM o0ydeHus (1o Kjaccam), mpejjaracT IpUMEpHYIO MOCIeA0BaTEILHOCTh
U3YyYEHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKON
MIOMOIIH YYUTENIO B CO3/IaHNU paboUuell MporpaMMBbI 10 y4eOHOMY TIPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduell, BHOCUT BKJIQJ] B €CTECTBEHHO-HAy4YHYI0 KapTHHY MUDA,
IpEeNoCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMsI, TO €CTh CII0CO0A MOJIy4YEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMUPOBAHUHU €CTECTBEHHO-HAy4YHON TPaMOTHOCTH U
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JUISl IOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
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oOpa3oBaTenpHBIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBl, YTBEPKACHHONW pElICHUEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3

nekadps 2019 r. Ne [1K-4BH).
Henau nzyuyenus pusmkm:

npuoOpeTeHne HMHTepeca M CTPEeMJICHHS OOy4Jalolmuxcs K HayqYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUN O HAYYHOM METO]Ie MIO3HAHUS M (DOPMUPOBAHHE
HCCJIEIOBATENFCKOTO OTHOIIICHHUS K OKPYKAIOIINM SIBICHHUSM;
dbopMUpOBaHHE HAy4YHOTO MHPOBO33PEHHUs KakK pe3ylpTaTa H3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TPEACTABICHUN O POoJu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEICTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJATOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPABJICHHH.

JlocTikeHne 3TUX LieNied mporpamMMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

NpUOOpPETEeHNUE 3HAHWM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN OMUCHIBATH U OOBICHATH (DU3UYECKHUE SIBICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHU;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PAcCUYETHBIX 3amad ¢
UCITIOJIb30BAaHUEM bu3nUecKux MOJICTICH, TBOPUYECKUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHMOpMaIend (HU3UIECKOTO COJMEp KAHMS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu mpodheCcCUOHATIBHON JAeSTEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (PU3NYIECKON HAYKH.

Ha usydenue ¢usuku (6a30BbIi ypoBeHB) B 9 kimacce otBoautces 102 gaca (

34 yaca — ouHbIe 3aHATHA, 68 YaCOB- CAaMOMOJITOTOBKA)
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[Ipennaraemslii B mporpamMmMe no (pu3HuKe nepeyeHb JabopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEH IATENIbHBIN XapaKkTep, YIUTENb JeJIacT BHIOOp MPOBEACHUS
7a00paTOpPHBIX PabOT M OMBITOB € YYETOM WHAMBUIYAIbHBIX OCOOEHHOCTEH
o0ydJaromuxcs, CHUCcKa SKCIEPUMEHTAIBHBIX 3a/laHui, MpearaéMbIX B paMKax
OCHOBHOTI'O F'OCY/IapCTBEHHOI'0 9K3aMeHa 10 (PU3HUKE.
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COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Pa3znena 8. Mexannueckue siBJeHHUS.

Mexannueckoe JBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMONIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBkeHue. CpellHsis 1 MTHOBEHHAas
CKOpOCTb TeJ1a IPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiMHEHHOe nBrkeHue. (CBoOomHOe
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron m yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpOCTpeMUTEIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpuHIMII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOAHOTO
najgenus. JIBuxenue mianetr BOkpyr Connua. IlepBasi kocmuyeckass CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHust. CBsi3b HEpruu U padoThl. [loTeHIMaNbHAS YPHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHEeprus cKaTtou npyxuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HalnrogeHue MexaHM4eCcKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJI OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUXKCHUSI.

HabGnronenue nBm>xeHus Tejia o OKpy>KHOCTH.

Halnronenre MexaHM4eCKUX SIBICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM U  YCKOPEHHOM JABH)KCHUHU
OTHOCUTEIBHO KaOMHETa (PU3MKH.

o v ok~ ow
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9.

10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHUJIBL.

HabmroieHue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3MmeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBHUN.

CoxpaHeHue UMITYJIbCa IPU a0COIIOTHO YIPYTrOM B3aUMOJIEHCTBUU.
HabiroieHue peakTUBHOTO ABU)KECHUS.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrne MEXaHUYECKOM SHEPTUU IIPU JBHKEHUH TeNa MO IEVCTBUEM
IIPY>KUHBI.

Jlabopamopnwie pabomul u onvimaol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBYDKCHUS IIAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUSI Opycka WM JBUXKECHUS
HIapyKa MO HaKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauaJbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHUST OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kKodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABMYKHOTO U MOJBUKHOTO OJIOKOB.

N3yueHnne 3aKoHa COXpaHEHUS YHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — kojneOaHus.  BpIHyxnaeHHble — kojeOaHus.  Pe3onanc.
Mexanudeckue BoJHBI. (CBOWCTBA MEXaHMUYECKMX BOJH. IIponosbHble U
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nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. I'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YJIbTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHUM Tell MOJ JACUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIOPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHY X AECHHBIX KOJIeOaHM U pe30HaHCA.
Pacnpoctpanenue npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOEIH).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.
. AKyCTHYECKHI pEe30HaHC.
ﬂaﬁopamopubw pabomul u onvimaol.
1. OmpezgeneHne 4YacTOTbl M Iepuoja KojieOaHW MaTeMaTHU4ecKoro

MasiTHUKA.

o v oA W

2. OmnpeneneHue 4acTOTHI U NepUoAa KojaeOaHu MpyKMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TepHOJIa KOJIEOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojeOaHwuit
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Paznen 10. DneKTpOMArHuTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKoOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomul u onvimaol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO
TenedoHa.
Pa3znea 11. CBeToBbI€e ABJIE€HHS.
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JlyueBas  mogmens  cBera.  HMcrounukm — cBera.  [Ipsmonunennoe
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHUss cBera. [lonmHoe BHyTpeHHee
OTpakeHue cBeTa. VCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xonm nydeit B JnuH3e. OnTuyeckas cucrteMa (oToarnmapara,
MHKpOCKOINIa M Tejeckona. ['ma3 kak onrThueckas cucrtema. bin3opykocTs U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX I[BETOB. J(Hcnepcus cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop tydeit B coOuparonieit JIMH3e.

XO0J ny4yer B pacCenBAIOIIECH JIMH3E.

[Tonyyenune n300paxxeHui ¢ TOMOUIBIO JTUH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e0ro cBeTa NpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTHM yria OTPAa)KEHHsS CBETOBOTO Jiyda OT yIUIa

NaJCHUs.

2. M3yueHue xapakTepUCTHK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia
NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. [lomydeHnue n300paxeHMii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS U ONTUYECKOM CHIIBI COOMparomeit
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB IMPH UX HAOIIOACHUM uepe3
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OnwiTel Pe3epdopna u miuanerapHas Mozenb atoma. Monens aroma bopa.
HcnyckaHue v noryiomeHne ceera aroMoM. KBaHThl. JIMHeUaThle CIEKTPHI.

W O N U AW
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PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npeBpaieHus. [lepron nmonypacnana aTOMHBIX sIIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

SAnepnas sHepretka. J[eWCTBUS pagUOAKTUBHBIX W3JIYYEHUN HA KUBBIE
OpraHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaGnroneHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepgoBaHue TpPEKOB: MU3MEPEHUE SHEPIUU YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIIAIONINN MOAYJIh TIPEAHA3HAYEH /I CHCTeMaTH3allun
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3UKH, a TakKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY JK3aMeHY Mo (¢uU3UKe Uil 00ydaronuxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipy “3ydyeHUM AAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00eCneurBaeTcsl JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAy4YHBIX METOJOB MCCIICIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTEp HAHHOTO pas3feiia Peau3yeTcs
32 CY€T TOro, 4YTO OOy4YalIIHMecs BBIMOJIHSIIOT 3a/laHus, B KOTOPBIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacmo3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
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UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEI0OBAHUS (DPU3UUECKUX SBICHUH, B TOM
YyuCIie 1S IPOBEPKU TMIIOTE3 U MOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
DHEPrUy Ha OCHOBE 3aKOHA IPEBPAILECHUS U COXPAHEHHUS BCEX M3BECTHBIX BHUIOB
DHEPIHUU.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3ydenne (Hu3MKu Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs HANpaBICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

B pesynbrare uzyueHus GuU3MKU Ha YpOBHE OCHOBHOT'O 00IIEro o0pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

1) naTpHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSIBIICHHE WHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
(u3nUecKol HayKH;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpamIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
M O3TUYECKHX MpoOJIeM, CBSA3aHHBIX C TPAKTUYECKUM MPHUMEHEHUEM
JTOCTH)KEHUM (PU3UKH;

— OCO3HAaHUE BAXKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIIMIIOB B JESITEIBHOCTU
YYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MUPA, OCHOBBI PAa3BUTHsI TEXHOJIOTHUM, BaXXHEMIIEH COCTABIIAIOLLIEH
KYJIbTYPBIL;

— pa3BUTHE HAy4dyHOH II0003HATENBHOCTH, MHTEpPEca K MCCIeI0BATEIbCKON
NEeSATENBHOCTH;

5) ¢opvupoBaHuss  KyJAbTYpPbl  3A0POBbS M  3MOLHMOHAJILHOIO
Os1aromoJry4ust:

— OCO3HAHME LIEHHOCTH Oe30macHoro ooOpas3a J>KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEISHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hOpMUPOBAHHOCTh HaBbIKa peQIeKCUH, MPU3HAHUE CBOEro IpaBa Ha
OLIMOKY M TaKOI'o e Mpasa y APyroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTHBHOE Yy4YacTHE B PEIICHHM MNPAKTUYECKHX 3a1ad (B paMKax CEMBbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
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COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE U (PUIUUECKHX
3HAHUI;

e — HHTEpEC K MPAKTHUYECKOMY U3YUYEHUIO podeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAalMsS Ha NMpUMEHEHHE (U3MYECKUX 3HAHMW JJIs pelIeHMs 3a1ad B
o0JacTh OKpy’Karolled Ccpelbl, IUIAHUPOBAHUS IOCTYNIKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIsl OKPY KAIOLIEH CPEIbI;

e — OCO3HaHME TJI00ANBbHOIO XapaKTepa SKOJIOIMUECKHUX MpoOsieM U MyTel Hux
pelieHus;

e 8) aganTanyuM K M3MEHAIOUIUMCH YCJIOBHUSIM COLHAJIBHON M NPHPOIHOMH
cpeabl:

e — IMOTPEeOHOCTh BO B3aUMOJEWCTBUU NPHU BBIIIOJHEHUU HCCIECIOBAaHUM U
OPOEKTOB (PM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO
JEeSATENbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (OPMYIHPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHME Je(DHUITUTOB COOCTBEHHBIX 3HAHHM W KOMIIETCHTHOCTEH B 00J1acTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PUIMUECKHUX
3HAHUI;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITH B3aUMOCBSI3U IPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUN;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATBI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANIPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETYJIATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3oBnle JJornueckue 1eiicTBUA:
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BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JAHHBIX U HAOIOJICHUSIX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIE CBSI3W NMPU HM3YyUYCHUU (PUINUYECKUX
SIBJICHMM U MPOIIECCOB, JI€JaTh BBIBOJBI C UCIOIb30BAaHUEM JI€TyKTUBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYNH;

CaMOCTOATENIbHO BBIOMPATh CHOCOO penieHus y4eOHOW (U3HUEecKOu
3a7aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITOJI30BATh BOIPOCKHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY ITUTaHY OITBIT, HECITOXKHBIHA
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh Ha TMPUMEHUMOCTh H JOCTOBEPHOCTh HH(OPMAIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS MJIH KCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

IPUMEHSATH Pa3JIUYHbIE METO/bI, NHCTPYMEHTHI U 3alPOCHI PU MOUCKE H
otOope MHGPOPMALMM WM JAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMANBHYIO (OpMy MpeAcCTaBIICHUs
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
cXeMamHu, lrarpaMmmamMu, HTHOU rpa@uKoi 1 uX KOMOUHALIMSIMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO0/Ie OOCYXJAeHHs y4yeOHOro marepualia, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYX/1aeMOil TEMBbI U
BBICKA3bIBAaTh HJICW, HAIlCJICHHbIE HAa pPELICHHE 3aJauyd M MOJepKaHue
OJ1arokenaTeabHOCTH OOIIECHNUS;
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COMOCTABJSITh CBOM CYXIEHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO ITO3HIIHA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPENICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITA
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  MCHOJB30BaTh  MNPEUMYLIECTBA  KOMAHIHOM U
WHIUBUYyAIbHOM paboThl MpPU PEIICHUHW KOHKPETHOM (hU3MUECKOM
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBAThH JEHCTBHUS
no e€ JOCTHXKEHMIO: paclpelensaTh poiau, OO0CYXKIaTh IpoLecCchl M
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsT KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPAaBJICHUI0O W KOOPJAWHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YjieHaMU KOMaH/Ibl;

OIICHUMBATh Ka4€CTBO CBOETO BKJIaJa B OOLIUNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPUEHTHUPOBATLCS B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS  PEIICHHMA
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIISITh AITOPUTM PEIIeHUs (GU3HMUCSCKON 3a7a9d VI
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIPeiaraeMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NeSITENIbHOCTH, AaBaTh OLEHKY NMPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MUEeCKOro HMCCIEOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIH U YCIOBUSIM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAY4YHYIO TEMY, TOHMMATh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
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npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYIOTO.

IHNPEAMETHBIE PE3YJIBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIOJI30BaTh IMOHATHSA: CHCTEMa OTCY€Ta, MarepualbHas TOYKa,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABMKEHHUSA, Nedopmanus
(ynpyrasi, niaacTHU4YecKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTaTbHO30PKOCTbD,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, alb(da-, OeTa- 1 raMMa-u3Iy4eHuUs,
W30TOIIBI, SIIEPHAS] SJHEPIETUKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEIHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTPAXKEHUE
3ByKa, MPSIMOJIMHEMHOE pacIpOCTpaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOAaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacrno3HaBaTh MPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJIE:
IPWINBBI U OTIIUBBI, ABMXKEHUE IJ1IaHeT COJIHEYHON CUCTEMBI, pEaKTUBHOE
JBUKEHUE SKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMU,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 5XO, I[BETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOJIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIETOBOTO U PEHTICHOBCKOTO M3JIyY€HHM, €CTeCTBEHHBIH
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEpPANOB, JEWCTBUE PANAMOAKTHBHBIX M3IyYEeHUH Ha
OpPraHM3M YeJIOBEKa), IPU ATOM IEPEBOAMTH IPAKTHUUYECKYHO 3aJauy B
yueOHYI0, BBIICIATh CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKK) (PUINUECKUX
SIBIICHUI;
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OIKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3YS
¢usznyeckue BEMUYMHBI (CpeqHSST W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIIECHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUJla YNPYTOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MEeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPIrusl Tena,
IIOJIHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCcKas »JSHEpIus,
HNEPUOJ U YacToTa KojeOaHuH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTeNIb MPEIIOMJICHUS CPEAbl), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUSA M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOLIME JAaHHYIO (PU3WYECKYIO BEJIMUMHY C APYTHMHU BEIMYMHAMH,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IOPUHIUI CYNEPIO3UIMHA CHWJI, IPUHLMUII OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBl OTPAKECHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IpU SIIEPHBIX pEakUusax, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alMCBIBAaTh €T0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XApPAKTEPa: BBISABIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsACHEHHWE ©3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUYECKHUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omMHMparmIIuecss Ha cucremy u3 2-3
ypaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISIBIIATh HEIOCTAIOUINE WJIM M30BITOYHBIE JTaHHBIE, BHIOUPATh
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELIeHMs], TPOBOAUTH PACUEThl U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIUYMHBL;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(bu3NYeCKUX METO/OB, MCIOJNb3Yysl OMUCAHHE HCCIIEIOBaHUS, BBIACIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTh MOpPSJIKA
IPOBENCHHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;
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e TMPOBOJUTH ONBITHI MO HAOMIOACHUIO (U3MUECKUX SBIICHUW WM
¢duznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3axkoHa HproToHa, 3akoHa
COXpaHEHUs! PHEPTUH, 3aBUCUMOCTH Mepuoia KoyieOaHUW MNPY>KUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacCIIpOCTPaHEHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YyYEHHE CBOMCTB M300pa)KEHUS B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakeHHUsl MpeaMera B coOuparomiei
JMH3€, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/OBaHUS, ONHCHIBATH XOJ ONbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

e IPOBOAMUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUI, onpeaenss
CpeqHee 3HAaueHHE U3MepsAeMOll BelIMuuHBl ((POKYCHOE paccTOsHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

e TPOBOAWTH HWCCIEAOBAHHE 3aBUCUMOCTEH (U3MUECKHX BEIUYMH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadalbHOM CKOpPOCTH, MEepuoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUs CBETa OT yria MaJeHUs W yria MpeIoMJICHHs OT yrJia
najieHus1): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIBHO COOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  MOJYYECHHOM 3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BUAEC TaONHIl U TPapUKOB, JI€JIaTh BBIBOIBI IO
pe3ylbTaTaM HCCleI0BaHNUS;

e TMPOBOAWTH KOCBEHHBIE W3MEPEHUA (U3HUECKUX BEIMYUH (CPEaHSS
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBHKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, >XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOr0o W TPYKUHHOTO MAasTHHKOB,
ONTHYECKasl Ccujga coOuparomeld JIMH3bI, PAJAUOAKTUBHBIA  (OH):
MJIAaHUPOBATh M3MEPEHUsS, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIC PE3YIbTAThl C YIETOM
3aJJaHHOW TTOTPEITHOCTH NU3MEPEHU;

e COOJIIONATH TIPABWIJIA TEXHUKH 0€30MaCcCHOCTHU MpHU paboTe ¢ 1abopaTOPHBIM
000pyIOBaHUEM;

e pa3nMuyaTh OCHOBHBIE TPU3HAKK HW3YYCHHBIX (DU3HMUECKUX MOJEIICH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEIO, TOUYEUYHBIM HCTOUYHUK
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CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb AaTOMa, HYKJIOHHAs
MOJIEJIb aTOMHOTO S/Pa;

e XapaKTepU30BaThb MPHUHIMNBI JECUCTBUS HM3YyUYEHHBIX NPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUsA (B TOM YHUCIE:
COUAOMETP, JATYUKU IOJOKEHHS, PACCTOSHHUS W YCKOPEHUs, paKeTa,
9XOJIOT, OYKH, TMepuckom, ¢oToannapar, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKON, JO3UMETp, Kamepa BuiabcoHa), HCHOIb3ys 3HAaHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M HEoOXoauMble  (U3NUYECKUE
3aKOHOMEPHOCTH;

e HCIIOJb30BATh CXEMbI U CXEMAaTUYHBIE PUCYHKU HM3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOLECCOB
OpU PEIICHUH Y4YeOHO--NPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMbl JIs
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;

e TMPUBOAUTH HpUMEpPbl  (HAXOAUTh HHPOpPMALMIO O  TPHUMEPAX)
MPAKTUYECKOIO HCIMOJIb30BAHMUS (U3UYECKUX 3HAHUA B IOBCEIHEBHOMN
XKU3HH I oOecrniedeHnsi 0€30MacHOCTH MpU o0palieHuu ¢ npudbopamu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIIOECHUSA
HOPM 3KOJIOTUYECKOTO MTOBEJECHUS B OKPYKAIOILIEH CpEE;

e OCYIIECTBJIATh MNOUCK HHGMOpMAUU (DUIUYECKOTO COACpPKAHUSA B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYIUPYS MOUCKOBBINA 3apOC, HAXOAMUTD
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJIYyY€HHON MHQOpMAIMK Ha OCHOBE
VUMEIOIINXCS 3HAHUM U JOTIOJHUTEIbHBIX UCTOUYHUKOB;

e HCIOJIb30BAaTh MPU BHINIOJHEHUHN YUYE€OHBIX 3a/laHUi Hay4YHO--TIONYJISPHYIO
JUTEPATYPY (PU3MUECKOTO  COJAEpXkaHUsS, CIPABOYHbIE MaTepuabl,
pecypcbl cetu HTepHeT, BiaeTh NpUEMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e CO37aBaTb COOCTBEHHbIE NMUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHUKOB (PU3UYECKOrO COJEp KaHMUs,
nyOJMYHO MPENICTABIATh PE3yIbTaThl MPOEKTHON WM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COIMPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayAuTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
9 KUIIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbie
Ne /m P OunLIe (wpporsre)
MporpamMmbl Bcero caMoONoOAroToBKa 00pa3oBaTe/IbHbIC
3aHATUA
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 4 6 bubnuoreka [{OK
' ONMCAHUSA https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1.2 BsaumoneiictBue e 20 6 14
MOAICHCTBAC TE https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
1.3 3aK0OHBI COXpaHe 10 4 6
KOHDI COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pasznen 2. Mexanndyeckue KoJ1e0aHUA U BOJIHBI
bu6mmoteka IIOK
2.1 Mexannueckue Koyieba 7 2 5
NAHITACCIUE KOTCDAMHIA https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
2.2 M .3 8 3 5
CXAMIHCECKHIE BOTHEL IBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 9 4 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWroro no pazneny 6

Pa3nen 4. CBeToBbIe IBJICHUS
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bubnunoreka LIOK
. 2
4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 4 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 2 4 https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 1 2 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Paszgea 5. KBanToBble siBJIeHUA
bubmuoreka [IOK
5.1 Hcnyckanue 1 mOTJIoIeHHe CBETa aTOMOM 4 1 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
52 CTpOCHHE ATOMHOIO AApPa 6 2 4 https://m.edsoo.ru/7f41a4a6
bu6nunorexa LIOK
5.3 SAnepHbie peakuuu / 2 S https://m.edsoo.ru/7f41a4aé
Hroro no paszneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IM I MOYJIb
[ToBTOpenue n 0600IIEHHE COIEePIKAHUS bubmuoreka [IOK
6.1 9 3 6
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 34 68
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