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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma no u3uke Ha ypOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMsS COCTABJICHA Ha
OCHOBE TMOJIOKEHHM M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHMS Ha O0a30BOM YpPOBHE
OCHOBHOW 00pa3oBaTesibHON mporpammsbl, npeactaBieHHbix B GI'OC OO0, a Takxe ¢
yu€toM ¢enepaibHOM paboueil mporpamMmbl BocnuTanus U KoHienuu npenoaaBaHUs
yaebHoro npenmera «Dusnkay.

Conmepxanue  mporpaMMbl 1O  (U3MKE  HalpaBlIeHO Ha  (opmupoBaHUE
€CTECTBEHHO-HAYYHOM TPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3ydeHus: PU3nMKu Ha
NesTeIbHOCTHOM OCHOBE. B mporpamMme 1o (u3mke yUuTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanuzanuu TpedoBaHuii ®I'OC OOO Kk IUIaHUPYEMBIM JMYHOCTHBIM U
METaIllpeIMETHBIM ~ pe3yJbTaTaM  OOy4YEeHHMs, a TaKXKe MEXIPEIMETHbIE CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB HA YPOBHE OCHOBHOT'O OOIIETO 00pa30BaHuUS.

[Iporpamma 1o ¢u3MKe ycCTaHaBIMBAET paclpejiesieHue ydyeOHOTro Marepuaia Io
rojaM oOyueHus (1o Kjaccam), ImpeajaraeT MpUMEPHYIO MOCIEA0BATEIbHOCTh U3YUYEHUs
TE€M, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COAEPKAHUSA M Y4ETE BO3PACTHBIX
0COOEHHOCTEHN 00yYarOIMNXCS.

[Iporpamma mo ¢usuke paspaboTaHa ¢ IEIbI0 OKAa3aHUSI METOJIUYECKON MOMOIIU
YUHTENIO B CO3/IaHUU pabouell mporpaMmbl IO y4eOHOMY IPEIMETY.

®duzrka ABISETCS CUCTEMOOOPA3YIOIIUM I E€CTECTBEHHO-HAYYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJIbKY (DU3UYECKUE 3aKOHBI JIe)KAT B OCHOBE MPOLECCOB U SBJICHU,
U3y4YaeMbIX XUMUEH, OMOJIOTHel, acTpOHOMUEN U (pu3nueckoi reorpadueid, BHOCUT BKJIAJl
B E€CTECTBEHHO-HAYYHYIO KAapTUHY MHpa, MPEIOCTaBIseT Haubojee siCHble 00pasiibl
MPUMEHEHUs HAyYHOTO METO/a TMO3HAaHMs, TO €CTh CIOc0o0a MOJTYUYeHHUs JOCTOBEPHBIX
3HAHUU O MUpE.

Onmna w3 TrIaBHBIX 3a7a4d  (PU3MYECKOro O00pa3oBaHHUs B CTPYKType OOIIero
00pa3oBaHMs COCTOUT B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH M MHTEpeca
K HayKe y O0y4aronuxcsl.

N3yuenune ¢uszuku Ha 0a30BOM ypOBHE MPEAINoOjaraeT OBJIAJIEHUE CIIETYIOITUMU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYYHYIO I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OLEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOT'O MCCIIEIOBAHUS;

e HMHTEPHPETUPOBATH JAHHBIE M MCIOJIb30BATh HAYUYHBIE JOKA3aTEIbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[enu uzyuenus HU3MKKA HA YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs ONpe/eiIeHbI B
Konuenuuu mnpenoaaBanusi ydyeOHoro mnpeamera «@Pusumka» B 00pa3oBaTeIbHBIX
OpraHu3anusax Pocculickon Odenepanun, peanu3yrommx OCHOBHbIE
0011e00pazoBaTebHbIE IPOTPaMMBI, YTBEPKAEHHOH pemenneM Komnernn MunucrepcTsa
npoceemnienust Poccuiickoit deneparuu (mpotokod ot 3 gexadbps 2019 r. Ne [1IK-48H).

Heau nzyyenus Gusnuku:

e TMpuOOpETEeHNE HMHTEpPEca U CTPEMJICHUS OOYYalOIIMXCS K HAyYHOMY H3YYEHHIO

MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE TMPEACTABICHUII O HAyYHOM METOAE IMO3HaHMA MU (OPMUPOBAHUE
MCCJIE0BATENIBCKOTO OTHOIIECHHSI K OKPYKAIOIIUM SIBJIICHUSM;

(opMUpOBaHHE HAYYHOTO MHPOBO33PEHMsI KaK pe3yjbTaTa H3Y4YEHHMs] OCHOB
CTpOCHHSI MaTepUH U (HyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

dbopMupoBaHHE TPEACTABICHUA O poau (U3UKK 11 Pa3BUTHUA APYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayuieil npodeccuoHanbHON
JESITEIbHOCTH, CBA3AHHON C (PM3MKOM, MOATOTOBKA K JaibHEHIIeMy 00yUeHHUIO B
HTOM HaIIPaBJICHUH.

JlocTmxeHne 3TUX Lededl mporpaMMbl 1o (U3MKE HAa ypOBHE OCHOBHOTO OOIIIEro
o0Opa3oBaHMs 00ECIIEUNBACTCS PELIEHUEM CIIEAYIOUINX 3a4a4:

npuoOpeTeHNEe 3HAHMM O JMCKPETHOM CTPOCHUHU BEIECTBA, O MEXaHWYECKHX,
TEIUIOBBIX, JIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;

NpUOOPETEHUE YMEHHUI ONUCHIBAaTH M OOBSACHITH (PU3UYECKUE SBJICHUS C
UCIOJIb30BaHUEM MOTYUYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUs MPOCTEUIINX PacUETHBIX 3a]ad C UCIOJIb30BAaHUEM
duznyecKkux Mozenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHHI HAOMIOJaTh TPHUPOAHBIC SBICHUS W BBINOIHITH OIBITHI,
1abopaTopHble padOThI U AKCIIEPUMEHTAIbHBIE UCCIIEI0BAHUS C UCIIOJIb30BaHUEM
U3MEPUTENbHBIX TPUOOPOB;

OCBOeHHUE PUEMOB pabOThI ¢ HH(pOpMaLHel PU3NIECKOTO COACPKAHUS, BKIHOUAS
UHPOPMAIIMI0O O COBPEMEHHBIX MOCTKEHUSIX (DU3MKHM, aHANN3 U KPUTHUECKOE
OLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO CO cepamu mpodeccHuoHaTbHONU JeATeIbHOCTU, CBSI3AaHHBIMU C
($u3MKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMH Ha JOCTHXKEHHUSAX
(bu3HYeCcKO HAyKH.
Ha wusyuenue ¢usuku (0a30Bblii ypOBEHb) HAa YPOBHE OCHOBHOTO OOLIETro

oOpazoBanusi oTBoAuTCA B 9a kimacce — 102 wyaca (3 waca B HeIENo).



COILEPKXAHUE OBYYEHUSA
9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe — aBukeHue.  MarepuanpHas — Touka.  Cucrema  oTcuéra.
OTHOCHUTEIIBHOCTh MEXaHUYECKOTO JBW)KCHUS. PaBHOMEpPHOE IPSAMOJIMHEMHOE IBUKECHUE.
HepaBHoMepHOE npsMonuHeiHoe ABrxkeHue. CpeaHsas U MTHOBEHHAsl CKOPOCTh Tella IpU
HEPAaBHOMEPHOM JIBUKEHUH.

VYckopenne. PaBHOyckOpeHHOE MpsiIMOJUHENWHOE aBuxkeHue. CBOOOJHOE TMaJIeHHE.
OmnbiTel ['anunes.

PaBHOMepHOE BUXKEHHE 110 OKpYKHOCTHU. Ileprnon m yactora obpaienus. Jluneinas
U yTJIOBAsi CKOPOCTH. LIEHTpOCTpEMUTENBHOE YCKOPEHHUE.

IlepBoiii 3axoH Herotona. Bropout 3akoH Herotona. Tpermii 3akoH HreroTtona.
[IpyHIMI Cynepno3uuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHHs: cuja TPEHUS CKOJIBKEHUs, CUJIa TPEHHUS
IIOKOs1, IPYTUE BUABI TPEHHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOAHOrO MaJCHHS.
JBmwxenne nnaHeT BOKpyr Coisnna. llepBas kocmmueckas ckopoctb. HeBecomocTs u
[IEpErpy3KH.

PaBHOBecue marepuasibHON TOUKH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPIOTO
TeJla ¢ 3aKPEIIEHHON OCBIO BpauieHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. 3menenne nmmysbea. MMmynsc cuibl. 3aKOH COXpAHEHUST UMITYJIbCA.
PeaktnBHOE nBMXEHUE.

Mexannueckasi paboTta 1 MolHOCTb. PaboTa cui TspkecTu, ynpyroctu, TpeHus. CBsisb
sHeprum u padoThl. [loTeHnmanbHas sHEprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO 3€MIIH.
[loreHunanbHass dSHeprus cxkatol npyxkuHbl. KunHetnueckas sHeprus. Teopema o
KMHETUYECKOW SHEPTUU. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHMUeCcKOro ABM)KEHHUS Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.

2. CpaBHEHHE ITyTE U TPACKTOPHUI ABMXKEHUS OJHOIO M TOTO K€ TEJIa OTHOCUTEIBHO
pPa3HBIX TEJ OTCYETA.

N3mMepeHne ckOpOCTH U YCKOPEHHS TPSIMOJIMHENHOTO IBH>KEHUSL.

Hccenenoanne npu3HaKkoB PaBHOYCKOPEHHOIO IBUKEHUS.

Habmtoienue nBMKeHUs Tesla o OKPY>KHOCTH.

HaGmtonenne MexaHMYECKUX SBJICHUM, MPOUCXOSAIIMX B CHCTEME OTCYETA
«Temexkay mnpu €€ PABHOMEPHOM M YCKOPEHHOM JIBHKEHUM OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.
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7. 3aBUCHMOCTb YCKOPEHHMS Teja OT MACChl TeJla U JEUCTBYIONIEH HA HETO CHUJIBI.
8. HaOmronmenue paBeHCTBa CHJI IPU B3aUMOJICHCTBUU TEIL.



9.

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

N3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

Ilepemaya uMIrypca py B3aMMOJCHCTBUU TE.

[IpeoOpazoBaHus S3HEPTUH NPU B3aUMOICHCTBUU TEIL.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHHe UMITyJIbCca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.

Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOM SHEPTUU IPU CBOOOAHOM IaICHUU.

CoxpaHeHHE MEXaHMYECKOM DSHEpPrMM IIpU JBW)KCHUM Tela MOJ JEUCTBUEM
IPYKUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoncTtpyupoBanue TpakTa AJis pa3roHa U JajdbHEUIIIEr0o paBHOMEPHOTO JABUKEHUS
IapuKa WA TEJICKKH.

Ornpenenenue CpeHEN CKOPOCTH CKOJIBKEHHS OpyCcKa WM JBMXKCHHS IIapuKa 110
HAaKJIOHHOM IIOCKOCTH.

OnpeneneHue YyCKOpEHUsl Tejla MPU PaBHOYCKOPEHHOM JBMXKCHUU 1O HAKJIOHHOM
IJIOCKOCTH.

UccnenoBanne 3aBUCUMOCTHU ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBUKECHUU
0e3 HaYaJIbHOW CKOPOCTH.

[IpoBepka TUIMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBIJKCHUM 0€3 HadaibHOU
CKOPOCTH TYTH OTHOCSTCS KakK psJ HEUETHBIX YKCENI, TO COOTBETCTBYIOIIUE
MIPOMEXYTKHA BPEMEHU OJIMHAKOBBHI.

UccnenoBanne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHS OT CUJIbI HOPMAaJbHOTO
JABJICHHUSI.

Omnpenenenue kodhPuIeHTa TPEHUS CKOJIBKEHUS.

Onpenenenne KECTKOCTH NPYKHUHBI.

Onpenenenue pabOThl CUJIbI TPEHUSI NMPU PABHOMEPHOM [IBIXKCHUHU Tejla Mo
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Omnpenenenre paboOThl CHIIBI YIPYTOCTU MPHU MOABEME Tpy3a C UCIMOJIB30BAHUEM
HETIOJIBM>KHOTO U TIOJIBUKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUs YIHEPTUH.

Pasznen 9. Mexanudeckue Kos1e0aHus U BOJIHBI.

Konebarenbnoe nBmwkenue. (OCHOBHBIE XapaKTEPUCTUKU KOJEOAHWI: TEPHO/I,
4acToTa, aMILIMTy1a. MaTteMaTH4ecKuid U NpYyKUHHBIA MassTHUKH. [IpeBpaiienue snepruun
MpH K0JIeOATETHLHOM JIBHYKCHHH.

3aryxatomue KojeOaHusi. BoiHykneHHble Kosiebanusi. Pe3onanc. MexaHuueckue
BOJIHBI. CBOIICTBA MEXaHUYECKUX BOJIH. [Ipo/10abHbIE 1 MOonepeyHble BOJHBI. J[T1MHA BOJTHBI
U CKOPOCTh €€ pacrnpocTpaHeHus. MeXaHW4YeCKue BOJHBI B TBEPAOM TEJE, CEUCMHYECKHUE

BOJIHBI.

3ByK. ' pOMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3Byka. IH(Qpa3ByK U yiIbTpa3ByK.



Jlemoncmpayuu.
1. Habmrogenue xoneOaHUi TN MO IEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
2. HaGmonenue xonebanmii rpy3a Ha HUTH U Ha TIPY)KUHE.
3. HaOmronenue BbIHYKJIEHHBIX KOJIEOAHUM U pe30HAHCA.
4. PacmpocTpaHeHue NpoJ0JIbHBIX U MONEPEUHBIX BOJIH (Ha MOJIENHN).
5. HaGmroneHnue 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKUU PE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpexeneHue 4aCTOTHI M Miepruoja KojieOaHUH MaTeMaTHYeCKOro MasiTHUKA.
2. Ompepenenue 4acTOThl U IEpUOJIa KOJIeOaHUN MPY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH MEpUOIA KOJIeOaHNU MOJBEIIEHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.
4. VccnemoBaHue 3aBUCHUMOCTH TepHoOJia KojeOaHUM MPY>KMHHOTO MasiTHUKA OT
Macchl rpy3a.
5. IIpoBepka HE3aBUCUMOCTH IepUoja KojeOaHul rpys3a, MOABEUIEHHOTO K HUTH, OT
Macchl Tpy3a.
6. ONbITbI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTh TMEPHOAA KOJEeOaHUM MPYKUHHOTO
MasgTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.
7. V3MepeHue yckopeHus cBOOOJHOTO MaJICHUS.
Paszges 10. DieKTpoMarHuTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DJIEKTPOMArHUTHOE TOJIe. DIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOoJH. [lIkana »lEeKTpPOMArHUTHBIX BOJIH. VICIOJIB30BAaHHME 3JIEKTPOMArHUTHBIX BOJH IS
COTOBOM CBS3HU.
DneKTpoMarHuTHas mpupoja cseta. CkopocTh cBeTa. BoTHOBEIE CBOMCTBA CBETA.
Jlemoncmpayuu.
1. CBoONCTBa 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnuie pabomel u onvimol.
1. M3yuyeHue CBOMCTB AJIEKTPOMATHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO Tele(OoHa.
Paszpnes 11. CBeToBbI€ ABJICHUS.
JIyueBast mozens ceta. Mctounuku ceera. [IpsaMonanHeiiHOe pacnpoCTpaHEHHE CBETA.
3atmenus Connna u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomnenue cBera. 3akoH TIperomiieHUs! cBeTa. [lonHOe BHYTpEHHEE OTpa)KE€HUe
cBera. Mcnonb3oBaHue MOJHOTO BHYTPEHHETO OTPAXKEHHUSI B ONTHYECKUX CBETOBOJIAX.
JIunza. Xonx nywedt B nuH3e. Ontuueckas cucrema (oroamnmnapara, MUKPOCKOINA U
Teneckona. ['na3 kak ontudeckas cuctemMa. baim3opykocTh U 1allbHO30PKOCTb.
Paznoxenue Genoro ceera B cnektp. OmbiTel HptoToHa. CriokeHHE CIEKTpaIbHBIX
uBeToB. /ucnepcus ceera.
Jemoncmpayuu.
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[IpssmMonrHEHOE pacIpOCTPaHEHHE CBETA.

OTtpakeHue cBeTa.

[Torydenne n300pakeHnuid B IUIOCKOM, BOTHYTOM H BBITTYKJIOM 3€pKajax.
IIpenomiienue caera.

OnTuyecknuii CBETOBOJ.

Xop j1ydeil B coOuparoniei JIMH3e.

XoJI ay4der B pacCEUBAIOLIEH JIUH3E.

[TosrydyeHne n300paxeHUi ¢ HTOMOIIBIO JIUH3.

[Tpunuun aeiicTBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Monenb riasa.

11. Pa3noxenue 6emoro cBera B CIIEKTD.

12. [Tomy4yenue 6em0r0 CBETA IPH CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnuie pabomel u onvimol.

1.
2.

No v e

WccnenoBanue 3aBUCUMOCTH yTiia OTPAKEHUSI CBETOBOTO JIy4a OT yTiia MaJcHHUs.
N3ydenne xapakTepuCTHK N300paKeHUs IPEeIMETa B TNIOCKOM 3epKalie.
HccnenoBanue 3aBUCHMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO JTyda OT yria MaJeHus
Ha TPaHUIIE «BO3TYX—CTEKIION.

[Tonyuyenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIIEH JTNH3HI.

Omnpenenenre (HOKYCHOTO PACCTOSIHUSI U ONTUYECKOM CHIIBI COOMPAIOIIEH JIMH3BI.
OmnBITHI IO Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OMBITHI IO BOCIIPHUATHIO IBETA MPEAMETOB MPU WX HAOJIOJCHUN Yepe3 IBETOBHIC
GUIABTPHIL.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Onwitel  Pesepdopna u mianerapHas Mojenb atoma. Mogens aroma bopa.
Hcenyckanne u nornoueHue cBera aroMoM. KBaHThI. JInHeHyaThIe CIIEKTPBI.

PannoaktuBHOCTh. Anbda-, Oeta- U ramma-uzinydeHus. CTpoeHUE aTOMHOTO sfpa.
Hyxinonnas mozens aromHoro suapa. M3ortombl. PagmoaktuBHbIE mpeBpatneHusd. [lepuon
[OJIypacIiajia aTOMHBIX SAEDP.

SnepHble peakunu. 3aKOHBI COXPAHEHUS 3apPSIAOBOTO M MACCOBOIO UHCEN. DHEPTUS
CBSI3M aTOMHBIX snep. CBsA3b MacChl M HSHEpruu. Peakuum CuHTE3a W ACICHUS SEP.
Uctounuku sneprun ConHIA U 3BE3.

SnepHas sHepreTuka. JlelcTBrs paAMOAKTUBHBIX U31yYEHUN HA )KUBBIE OPTraHU3MBI.

Jemoncmpayuu.
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CnekTpsl U3ITyYEHHUS U TTOTJIOIICHUS.

CnekTpsl pa3IuyHbIX Ta30B.

CnekTp Bogopo/ia.

Hab6nronenue tpekoB B kamepe Buibcona.

PaboTa cuéTunka HOHU3HPYIOMUX U3ITYUEHUH.

Peructpanus uzinydeHus: IpUPOJHBIX MUHEPAJIOB U MPOIYKTOB.



Jlabopamopnule padomel u onvimol.

1. HaGmioneHue CIIoMHbIX ¥ TUHEHYATHIX CIIEKTPOB U3TYUYCHHS.

2. UccnenoBanue TPEKOB: M3MEPEHUE DHEPIrUU YACTHUIBI [0 TOPMO3HOMY ITyTH (TIO

dboTtorpadusm).

3. H3Mmepenue pagnoakTuBHOro (hoHa.

IHoBTOpPHTEIBLHO0-0000 1AM MOYIb.

[ToBTOpUTENBEHO--0000AIOIIMI  MOYJIb TpPEJHA3HAYEH [JIsI CUCTEMAaTU3alluu |
000011IeHNs] TIPEAMETHOTO COJEP>KAHUS W OMbITa JCSITEIBHOCTH, MPUOOPETEHHOTO MPH
U3Y4YEHUH BCEro Kypca PU3MKH, a TaK¥kKe Ui TOJITOTOBKK K OCHOBHOMY TOCYAapCTBEHHOMY
sK3aMeHy Mo (pu3uke st 00y4daromMXcsl, BHIOPABIIUX ATOT YUEOHBIHN MpeaMer.

[Ipy wu3ydyeHHH JAHHOTO MOIYJS PpEATU3YIOTCS W CUCTEMATU3UPYIOTCS BHJIbI
NESATENbHOCTH, HA OCHOBE KOTOPBIX OOECIEeYMBAETCA JOCTH)KEHHE TMPEAMETHBIX U
MeETaIpeAMETHBIX IUIAHUPYEMBIX pE3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHOHAY4YHass IPAMOTHOCTh: OCBOCHHME HAy4HBIX METOOB HCCIEIOBAaHUS SIBICHUMI
MPUPOABLl U TEXHUKH, OBJIAJCHHE YMEHUSMU OOBACHATH (PU3NUYECKUE SBICHUS, PUMEHSSA
MOJIyYeHHbIE 3HAHUS, pELIATh 33J1a4M, B TOM YUCJIE KAYECTBEHHBIE U SKCIIEPUMEHTAJIbHBIE.

[IpuHUIMNIMATBEHO AEATENBHOCTHBIA XapaKTep AAHHOIO pas3feiia Peaju3yeTcs 3a CYET
TOT0, YTO 00YYAIOIIMECS BBIMOIHSIIOT 33aHUs, B KOTOPBIX UM MIPEAJIaraeTcs:

Ha OCHOBE IOJYYEHHBIX 3HAHUI pacrno3HaBaTh U HAYYHO OOBACHATH (hU3MUECKHE
SABJICHUS B OKPY’KAIOIIEN TPUPOJIE U ITIOBCETHEBHOM KU3HU;

MCIIOJIb30BaTh HAY4YHbIE METOJbI UCCIEAOBAHMS (PU3NYECKUX SIBJICHUH, B TOM YHCIIE
IUISl IPOBEPKHU TMIIOTE3 U MOJIYUYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4YHbIE OCHOBBI HanboJiee BaKHBIX JTOCTH)KEHUN COBPEMEHHBIX TE€XHOJIOTHH,
HaIpuMep, NPAKTUYECKOTO MCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB SHEPIUM HAa OCHOBE
3aKOHA MPEBPALIEHUS U COXPAHEHUSI BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA HIPOI'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue ¢u3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpaBICHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METANpPEIMETHBIX W MPEAMETHBIX O00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrate u3ydeHus PU3MKKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS y
oOyyaromierocst 0y1yT copMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YIbTaThl B YACTH:

e 1) NATPHOTHYECKOT0 BOCTIUTAHUSA:

e — TPOSIBJICHHE HHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nuecKoil HayKH;

e — IICHHOCTHOE OTHOIICHHE K JOCTHKEHUSIM POCCHIUCKUX YUEHBIX --(DU3UKOB;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

e — TOTOBHOCTh K aKTUBHOMY Y4YacCTHIO B OOCYXKIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBS3aHHBIX C TMPAKTUYECKUM TMPUMEHEHHEM JTOCTHXKCHUM
busuKy;

e — OCO3HAaHHUE BAXHOCTH MOPAIbHO--3THUECKUX TMPUHIUIIOB B JIESITEIbHOCTH
YUY€HOTI0;

e 3)3CTeTHYeCKOr0o BOCIIUTAHMSI:

e — BOCHPUATHE DICTETHUUECKUX KadyecTB (PU3UYECKON HayKu: €€ TapMOHMYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI0 MO3HAHUS:

e — OCO3HAHME LIEHHOCTH (PM3MUECKOM HAYKH KaK MOUIHOTO MHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaXKHEUILIEW COCTABIISIOMIEN KyJIbTYPHI;

e — pa3BUTHE Hay4yHOH JIIOOO3HATENLHOCTH, MHTEpeca K MCCIEA0BATEIbCKOM
NEATEIIbHOCTH;

e 5) popMuUpPOBAHUSA KYJbTYPbI 310POBbSI 1 SIMOLUOHAJIBLHOI0 0JIATONOJIYYHA:

e — OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpa3a JKM3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TpaBUJl 0O€30MaCHOrO TIOBEJACHHUS Ha
TpaHCIIOpTE, Ha JOpOrax, C DJJIEKTPUYECKUM M TEIUIOBBIM 000pY/IOBaHHWEM B
JIOMAITHUX YCJIOBUSIX;

e — chopMUPOBAHHOCTHh HABBIKA PEQIICKCUU, TPU3HAHUE CBOETO IMpaBa Ha OIIUOKY U
TaKOTO0 e IpaBa y APyroro 4eioBeKa;

e 06) TPYAOBOIO BOCHIUTAHMA:

e — QAKTUMBHO€ YYacTHE€ B PEHICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa30BaTeNbHON OpraHW3aIui, TOPOJa, Kpas) TEXHOJOTHYECKOW U COIMATbHOU
HaIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e — MHTEPEC K MPAKTUUECKOMY HM3yUCHHIO MTpodecchii, CBA3aHHBIX ¢ PUBUKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUS



— OpHUEHTalMs Ha MpUMEHeHue (U3MYECKUX 3HAHUM IS pelieHus 3a1a4 B 00JacTH

OKPY’)KAIOLIE Cpenbl, IUIAHWPOBAHMS IIOCTYIIKOB M OLEHKM MX BO3MOYKHBIX

MOCJIEACTBUN JIJIS1 OKPY>KaIOLIEH CpeIbl;

e — OCO3HAaHHME TIJ00AJBPHOTO XapaKTepa 3KOJOTMYECKHX MpoOJeM M MyTed HX
peleHns;

e 8) aganTanum K N3MEHSIOIMMCSH YCJIOBHSAM COLMATBHON U NMPUPOJAHOM Cpelbl:

e — NOTPEOHOCTH BO B3aMMOJEHCTBUM IPH BBINOJIHEHUH UCCIEIOBAHUNA U MPOEKTOB
bu3nYeCKOil HANIPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTHX;

e — IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUUECKYIO AESATEIBbHOCTB;

e — TOTPEeOHOCTh B ()OPMHUPOBAHWHM HOBBIX 3HAHWUW, B TOM dHuCe (PopMyIHpOBaTH
UJICH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBJICHUSIX;

e — OCO3HaHME NEePUIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEW B 00JacTH
busuKy;

e — IJJAHUPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHNN HOBBIX (DU3UICCKUX 3HAHUM;

e — CTpEMJICHHE aHAJU3UPOBATh M BBIBIATH B3aMMOCBS3W IIPUPOJIBI, OOIIECTBA H
HPKOHOMHKH, B TOM YHUCJIE C UCIIOJIHb30BaHUEM (DU3NUSCKUX 3HAHUIA;

e — OIICHKA CBOWX JICHCTBUH C YUETOM BIMSIHUS HA OKPYKAIOIIYIO CPETy, BOZMOKHBIX
rII00AJIBHBIX ITOCIIEACTBUH.

METAIPEAMETHBIE PE3YJIBTATDBI

B pesynbpTaTe ocBoeHuUs mporpaMMbl 1o (U3MKE HAa YpPOBHE OCHOBHOT'O OOIIETO
oOpazoBanusi y oOydaromierocss OyayT chOpMHUPOBAaHBI  MeTaNpeIMeTHbIe
pe3yJabTaThl, BKIIOUYAIOIINE TO3HABATEIbHbIE YHUBEpPCAIbHBIC Y4YeOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC yHUBEPCAIbHBIC y4eOHbIC TEHCTBYA, PETYJISTUBHBIC
YHUBEpCaJIbHbIC YUCOHbBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble jornvyeckue 1eMcTBUS:

e BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKK O0BEKTOB (SIBJICHUMN);

e YCTaHABIIMBAaTh CYIIECTBCHHBIH MPHU3HAK KiIacCU(PHUKAIIMKA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIIBIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B paccMaTpUBaeMbIX (akTax,
JTAHHBIX ¥ HAOJIFOACHUSX, OTHOCSIIMXCS K (DU3UUCSCKUM SIBICHUSIM,

e BBIABITH TNPUYMHHO--CJICICTBCHHBIC CBS3M TP H3YYEHUH (PU3HUECKHUX
SIBJICHMA W TIPOIICCCOB, JIeJaTh BBIBOJBI C HCIIOJIb30BAHUEM JACTYKTHBHBIX M
WHAYKTUBHBIX YMO3aKJIFOUCHHM, BBIJBHTaTh THIIOTE3bI O B3aUMOCBS3SIX
(U3UIECKUX BEIIMYHH,



CaMOCTOSITENIbHO BbIOMpaTh CHOCOO perieHus y4uyeOHOM (U3MUECKON 3aaadu
(cpaBHEHHE HECKOJBKHX BapHAHTOB PEIICHUS, BHIOOp Hanbosiee MmoIX0sIIero
C YYETOM CaMOCTOSITENIFHO BBIZICIIEHHBIX KPUTEPUEB).

Ba3oBhle ucciieqoBare/LCKHe 1eCTBUSA:

UCIIOJI30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS,
MPOBOAUTL IO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOKHBIM
bu3HUeCKil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UIECKOTO SIBIICHUS;
OLICHHBATh Ha MPUMEHUMOCTbH U JIOCTOBEPHOCTh MH(GOPMAIIHIO, MTOTYUYEHHYIO B
XO0/J1€ UCCIIEIOBAHUS W IKCTIEPUMEHTA;

CaMOCTOSTENbHO (OpMyIUpOBaTh OOOOIIEHUS M BBIBOJBI IO pPeE3yJibTaTam
MPOBEEHHOTO HAOJIIOACHUS, ONIbITA, UCCIICI0BAHUS;

MIPOTHO3WPOBATH BO3MOXKHOE JalbHEHITIee pa3BUTHE (DU3UIECKUX MTPOIIECCOB, a
TaK)K€ BBIIBUTATh TMPEIINOJIOKEHUSI 00 WX Pa3BUTHUM B HOBBIX YCIOBUAX U
KOHTEKCTax.

PabGora ¢ unpopmaumeii:

MPUMEHSTh Pa3jNYHbIe METOJbI, MHCTPYMEHTBI W 3alpoChl TMPH TOUCKE U
orOope uH(pOpPMAIMM WM J@HHBIX C YYETOM NPEIJIOKEHHOM Yy4eOHOU
puznyeckoil 3a1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBaTh W HHTEPHPETUPOBATH HH(POPMALIHIO
pa3IMYHBIX BUIOB U (HOPM IMpEICTABICHHS;

CaMOCTOATENIbHO  BBIOMpAaTh  ONTHUMAIbHYIO  (OpMy  MpeICTaBICHUS
UHPOpMaAMU M WJUTIOCTPUPOBATH PEIIaeMble 3a/lauyll HECJIOKHBIMH CXEMaMH,
TuarpaMMaM#, UHOU TpaduKoil U UX KOMOMHAITUSIMHU.

KoMMyHMKAaTHBHBIC YHHBeEpPCAJIbHbIE y4eOHbIe 1eHCTBUS:

B X0/ie OOCYXXJIeHHUs Y4yeOHOro maTepuasa, pe3ysbTaToB Ja0OpaTOPHBIX padOT
M TIPOEKTOB 3aJaBaTh BOIPOCH MO CYLIECTBY OOCYXIaeMOM TEMbl H
BbICKA3bIBaTh WJEH, HAIEJCHHbIE Ha pEUIeHHE 3aJauyd U MOJJeprKaHUe
01aro>keyIaTeaIbHOCTH OOIIEHNS;

COTIOCTABJIATh CBOU CYXKJCHHUS C CYXACHUSAMU JIPYTHMX YYaCTHHUKOB JHAJOra,
0oOHapyKMBaTh Pa3IMUME U CXOJCTBO MO3UIUH;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHbMEHHBIX TEKCTaX;

nyOJIMYHO TMPEACTaBIATh PE3yibTAThl BBITOJIHEHHOTO (DPU3UUYECKOrO OIbITa
(3KCcTIepUMeEHTa, UCCIEA0BaHUS, IPOEKTA);

NOHUMAaTh W HWCIOJH30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHIYAIbHOM
paboThI MPU PEIICHUH KOHKPETHOU (pr3nyecKoi mpoOiaembl;

NPUHUMATD LIEJTH COBMECTHOMN JIEATEIBHOCTH, OPTaHU30BbIBATh JCHCTBUS MO €€
JOCTHMKEHHUIO: PACHpeneNsiTh PO, OOCYXIaTh TMPOLECCHl U Pe3ybTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHUS HECKOIBKHX JIIOJICH;



BBIIIOJIHATh CBOK 4YacThb palOThI, AOCTUras Kadye€CTBEHHOI'O pe3yJibTara IIo
CBOEMY HAIIPABJICHUIO M KOOPAWHHUPYS CBOM JNEUCTBHS C APYTMMH YICHAMU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOET0 BKJIaJa B OOMMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYITMPOBAHHBIM YUaCTHUKAMU B3aUMOJEHCTBUSL.

PerynsiTuBHbIE YHUBepPCcaJbHbIe YueOHbIe JelCTBUSA

CaMoopraHn3aunﬂ:

BBISIBIIATH MPOOJIEMBI B KU3HEHHBIX M YUCOHBIX CHTYaIUAX, TPEOYIOMIUX IS
perieHus GU3NUeCKuX 3HaAHU;

OpPUEHTHUPOBAThCA B  PA3IMYHBIX  MOAXOJAX  MPUHATHUS  PEIICHUN
(MHOUBHyalbHOE, TPUHITUE PEIICHUS B TPYIINe, MPUHATHE pPEIICHUN
rpymnmoin);

CaMOCTOSATENIbHO COCTaBIIATh AJITOPUTM pelieHus (U3MYECKON 3aJaud WIIn
IUIaHa UCCIICJOBaHUS C YYETOM HUMEIOUIMXCA PECYpPCOB U COOCTBEHHBIX
BO3MOKHOCTEM, ApryMEHTUPOBATH MPEIJIaracMbl€ BAPUAHTHI PEIICHUN;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHHUE.

CaMOKOHTPOJIL, AMOIUOHAJIbHbINA UHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMH U IPEAJIaraTh IJIaH €€ N3MECHECHHUS;
OOBSICHATH  MPUYMHBI  JIOCTHXKEHUS  (HEJOCTWXKEHHUS))  PE3yJIbTaToB
JESITeNIbHOCTH, AaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JI€ATEIHOCTh (B TOM YHCJIE€ B XOJ BBIIOJHEHUS
(U3HUECKOro MCCIeA0OBaHUS WM MPOEKTa) HA OCHOBE HOBBIX OOCTOSTEIBCTB,
M3MEHUBIINXCSA CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKIIUX TPYJHOCTEH;
OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

CTaBUTh ce0s HA MECTO JPYroro 4yejoBeKa B XOJ€ CIOpa WM JUCKYCCUM Ha
Hay4HYIO TeMY, TOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MpU3HaBaTh CBOE MPABO Ha OLIMOKY MpPU PelIeHUH (PU3MYECKUX 3a7ad WIH B
YTBEPAKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBo JAPYroro.

NPEAMETHBIE PE3YJIBTATDHI

K xoHiy oOyuenuss B 9 kJjacce mpeiMeTHbIE pe3yJibTaThl Ha 0a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:
¢ ICTIOJIb30BaTh MOHSTHS: CUCTEMa OTCU€Ta, MarepuaibHasi TOYKa, TPACKTOPHS,

OTHOCUTEJIFHOCTh ~ MEXAHWYECKOTO  ABWXKEHUs, jAedopmanus  (ympyras,
MJACTUYECKasi), TPEHUE, IEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh M
Neperpy3ku, ILEHTP TAXKECTH, aOCOTIOTHO TBEPAOE TENO, LEHTP TIKECTH
TBEPJIOTO Teja, pPaBHOBECHE, MEXAaHMYECKHWE KOJIeOaHUsI U BOJHBI, 3BYK,



uH(Qpa3ByK U yAbTPA3BYK,  OJEKTPOMAarHUTHbIE  BOJHBI,  IIKaja
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh U JATbHO30PKOCTH, CIIEKTPHI
WCIYyCKaHHWs W TOTJIOIIEHUs, anb(a-, 0eTa- U ramma-u3IydeHHs, H30TOIIBI,
AJIepHasl DHEPIreTUKA,
. paznuuath  SABJICHUS (PaBHOMEPHOE U  HEPABHOMEPHOE IMPSIMOJIMHEWHOE
IBIKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE NBH)KEHHE, CBOOOJHOE MaJCHHE Tell,
PAaBHOMEPHOE JBWKEHME IO OKDPYXXHOCTH, B3aUMOACHCTBHE TEJ, PEAKTHUBHOE
IBWKEHHE, KOJIeOaTeNIbHOE JBMKEHME (3aTyXalolUe U BBIHYXJICHHbIE KOJeOaHus),
PE30HAHC, BOJHOBOE JBHMKEHUE, OTPAKEHHUE 3BYKa, IIPAMOJIMHEMHOE paclpOCTPaHEHHUE,
OTPaXEHUE U IIPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHUE
0emoro cBeTa B CIEKTP U CIOXKEHHE CIEKTPAIbHBIX IIBETOB, AMCIEPCHS CBETA,
€CTECTBEHHAs PaJUOAKTUBHOCTh, BOSHUKHOBEHUE JIMHENYATOIO CIIEKTPA U3IYyYEHUs) O
OIIMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE
(uznyeckoe sBJICHUE;

e pacno3HaBaTh MPOSABICHHE U3YYCHHBIX (DU3NYECKUX SBICHUUA B OKPY>KAIOLIEM
Mupe (B TOM 4ucjie (PU3NYECKHUE SIBJIICHUS B NPHUPOJE: MPUIMBBI U OTIUBBI,
nBrkeHue I1uiaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JBHKEHHE KUBBIX
OpPraHU3MOB, BOCIIPUATUE 3BYKOB KUBOTHBIMU, 3€MJICTPSCEHUE, CEUCMUYECKUE
BOJIHBI, IIyHAMH, 3XO, IBE€Ta TEJ, ONTUYECKUE SBICHHUSI B IPUPOJIE,
OMOJIOTUYECKOE JEHCTBUE BHIUMOIO, YIbTPa()HOIETOBOTO U PEHTTEHOBCKOIO
U3IIyYEHHUI, €CTECTBEHHBIA pPAJAMOAKTUBHBIA (OH, KOCMHYECKHE JIyYH,
PagOaKTUBHOE U3JIyYECHHUE IPUPOJHBIX MUHEPAJIOB, IEUCTBUE PAIUOAKTUBHBIX
U3JyYEHU Ha OpPraHu3M YeJIOBEKa), NPU 3TOM IEPEBOAUTH IPAKTUYECKYIO
3ajayy B yueOHYI0, BBLICNATh CYILIECTBEHHBbIE CBOMCTBA (IIPU3HAKK)
(u3HYECKUX SBICHMUIA;

e OIMCHIBATh H3YYEHHBIE CBOMCTBA TeNl U (PU3UYECKHE SIBICHUS, HCIOJb3YS
¢usznyeckue BeNWYMHBI (CpelHsAs W MTHOBEHHAas CKOPOCTh Teja IMpH
HEPAaBHOMEPHOM JIBHKEHUH, YCKOPEHME, IEpEeMElLIeHne, IIyTh, YIJIOBas
CKOPOCTb, CWJIAa TpPEHHs, CWIA YIOPYrOCTH, CHJIA TSDKECTH, YCKOpPEHHUE
CBOOOJHOTO MaJIeHUs, BEC TeJla, UMITYJIbC Tela, UMITYJIbC CHUJIbI, MEXaHUYECKas
paboTa W MOIIHOCTh, TOTEHUUAJIbHAs JHEPrus Tena, MOAHITOrO0 HaJ
IIOBEPXHOCTBIO  3€MJIM, IIOTCHLMAJIbHAsA JHEPIUsl  CKATOW  IIPYKHUHBI,
KMHETUYEeCKass JHEPrus, IOJIHAs MEXaHW4YeCKas JHEprus, Mepuoj M 4acTora
KoJe0aHM, ITTMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA,
NoKa3areyib MPEJIOMJICHUS Cpefbl), MPU ONMHCAHUM MPABUIBHO TPAKTOBATH
(Gu3NYECKUi CMBICT HCHOIb3YEMbIX BEJIWYMH, OOO3HAYEHUS U EIUHHUIIBI
¢uznyecKkux  BETUYMH, HAaXOIUTh (QOPMYyJIbl, CBS3bIBAIOLIME JaHHYIO
(¢u3NYeCKyI0 BEJIUUMHY C IPYTUMU BEJIMUYUHAMU, CTPOUTH TpapuKy U3yUEHHBIX
3aBUCUMOCTEN (PU3MUECKUX BEJINYMUH;



XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBJICHUS U MPOLIECCHI, UCTIOIb3Ys
3aKOH COXPAaHEHHUs DJHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHHUSA, MPUHIUI
CYTEPHO3UIMH CUJI, IPUHIIUI OTHOCUTENBbHOCTH [ anunes, 3akoHsl HploToHa,
3aKOH COXpaHEHMsI HMMITYJIbCa, 3aKOHBI OTPAXEHHMsS M IPEJIOMIICHUS CBETa,
3aKOHBI COXPaHEHUs 3apsAA0BOr0 U MAacCOBOI'O YHCEI MPH SIEPHBIX PEAKLIMSX,
Opu 3TOM J1aBaTh CIIOBECHYIO (DOPMYJIMpPOBKY 3aKOHa W 3alUCHIBATH €ro0
MaTeMaTHYeCKOe BBIPAXKCHHUE;

OOBACHATH (PU3HUECKUE MPOLIECCHI U CBOMCTBA TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyallull NPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIATH HPUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIaroB C
omnopoit Ha 2-3 H3y4YEHHBIX CBOMCTBA (PU3MUYECKUX SBICHUH, (U3NUECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEIH;

pemath pacué€THbIe 3a/aydl (ONMUparoIIMecs Ha CUCTeMYy M3 2—3 ypaBHEHHI),
UCIIOJIb3Ysl 3aKOHBI U (POpMyJbl, CBsA3bIBaKOIIME (PU3MUECKHUE BEIMYMHBI: Ha
OCHOBE aHajHM3a YCIOBUS 3aJaud 3alHChIBATh KPAaTKOE YCIOBUE, BBHISBISATH
HEJIOCTAIOIINE WM H30BITOUYHBIE JaHHBIC, BBIOMpAaTh 3aKOHBI U (DOPMYIIBI,
HEOOXOMUMBIE ISl  peUIeHHs, TMPOBOAWUTH pacuéThl H  OILEHUBATh
PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BEJTUUMHBI,
pacrno3HaBaTh MPoOIEMbI, KOTOPbIE MOXKHO PEIUIUTh NMPU MOMOIIU (PU3HUECKUX
METOJIOB, HCIOJNB3ysl OMNHCAHWE WCCIEAOBAHUSA, BBIACIATH MPOBEPIEMOE
NPEINONIOKEHNEe,  OIEHUBATh  MPABWIBHOCTH  MOpsSAKA  MPOBEICHUS
UCCIIEJIOBAHUs, J1€JaTh BBIBOJIbI, HHTEPIPETUPOBATh PE3YIbTAaThl HAOIIOACHUIM
U OIIBITOB;

IPOBOJUTEH OMBITHI M0 HAOMIOACHUIO (PU3NYECKUX SBJICHUM WIN (PU3UUYECKHUX
CBOWMCTB Ten (M3yueHHE BTOPOTO 3akoHa HBIOTOHa, 3aKOHAa COXpaHECHHS
SHEPTUH, 3aBUCUMOCTh TIEPHOa KOJICOaHHW MPY>KUHHOTO MAasSTHHUKA OT MacChl
rpy3a U JKECTKOCTH MPYXUHbI M HE3aBUCUMOCTb OT aMIUIMTYAbl MajbIX
KoJIe0aHUll, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa, pasiokeHue Oenoro
CBETa B CIEKTP, M3yUYEHUE CBOMCTB M300paXEHHUS B TUIOCKOM 3€pKajie H
CBOMCTB M300pakeHUsT MpeaMera B coOuparoumieil JuH3e, HaOtoIeHue
CIUIOIIHBIX U JMHEWYATBHIX CIEKTPOB U3IYUYEHUS): CAMOCTOATEIHHO COOMpaTh
YCTAaHOBKY W3 M30BITOYHOTO HaOOpa 00OpyJOBaHUS, OMUCHIBATH XOJI OIbITA U
€ro pe3yJbTaThbl, POPMYIUPOBATH BHIBOIBL;

NPOBOAUTH TPH HEOOXOJMMOCTH CEPHI0 TPSIMBIX H3MEPEHHIA, OIpenemss
CpelHee 3HaueHHe u3MepsieMoll  BenuuuHbl  ((POKyCcHOE  paccTosiHue
coOuparomieid  JWH3BI), OOOCHOBBIBATH  BHIOOpP  crmocoba  M3MEpeHUs
(M3MepuTeIHLHOTO MPUOOpa);

OPOBOAMTH  HUCCIENOBaHME  3aBUCHUMOCTEH  (PU3MYECKMX  BEIMYHUH  C
UCTIOJb30BAaHUEM TPSMBIX W3MEPEHUH (3aBHCHMOCTh MYTH OT BPEMEHH IpHU



PaBHOYCKOPEHHOM JIBIKEHUHM 0€3 HadaJbHOW CKOPOCTH, MEepuoaa KoieOaHui
MaTEMaTHYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTJIa OTPa)KEHUS
CBETa OT yIJia MajJeHUs U yTia MpejoMJICHHs OT yIJia MaJeHus): TIaHUPOBATh
UCCJIEIOBAHUE, CAMOCTOSATEIBLHO  COOMpATh  YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BHUJIE TaOJIUIl U
rpaduKoB, JeNaTh BBIBOJBI [0 PE3yIbTaTaM UCCIICOBAHMUS,

MPOBOANTH KOCBEHHBIC U3MEPEHUS (PU3NUECKUX BEIMYUH (CPEIHSS CKOPOCTh U
YCKOpEHHE Tejla MPU PaBHOYCKOPEHHOM JIBUXEHUHU, YCKOpPEHUE CBOOOIHOTO
najeHusi, KECTKOCTh TMPYXHUHBI, KOIPPUIMEHT TPEHUs CKOJIbKEHUS,
MexaHudeckass paboTa W MOILIHOCTb, YacTOTa M TMEpPUOJ KoyeOaHUMU
MaTEMaTHYECKOTO U MPYXUHHOTO MasgTHUKOB, ONTHYECKasl Cuja cOOMparomieit
JUH3bI, PAAUOAKTUBHBIA  (OH): IUIAHUPOBATH HM3MEPEHHs, COOHpATh
HKCIIEPUMEHTAJIbHYI0  yYCTAHOBKY W  BBINOJHATH  W3MEPEHUs,  Clenys
NPEAJIOKEHHOW ~ WMHCTPYKIMW,  BBIYKMCIATH  3HAYCHUE  BEJIUMYMHBI U
aHAJIM3UPOBATh TOJYYCHHBIE PE3yJIbTAaThl C YYETOM 3aJaHHOM IMOTPEIIHOCTH
U3MEPEHUN;

coOJI0/1aTh MpaBHJia TEXHUKU O€30MacHOCTH NpH padoTe ¢ 1adopaTopHBIM
000pyT0BaHUEM;

pa3iauyaTh  OCHOBHBIE TPU3HAKKM HU3YYEHHBIX  (PU3MUECKHX  MOJENeH:
MaTepuaabHas TOYKa, aOCONIOTHO TBEPIOE TENO, TOUCUHBIM MCTOYHUK CBETA,
Jy4, TOHKasl JIMH3a, TUIaHEeTapHas MOJIENIb aTOMa, HYKJIOHHAs MOJieJIb aTOMHOTO
Aqpa,

XapaKTepU30BaTh MPUHILIMIBI JEHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUUECKHUX
YCTPOMCTB C OMOpPO Ha MX ONUCaHUS (B TOM 4YMCIE: CIHIOMETP, JATUYUKU
MOJIOKEHHUS, PACCTOSHUS M YCKOPEHHs, paKeTa, 9XOJOT, OYKH, IMEPUCKOII,
¢doroanmapaT, ONTUYECKHWE CBETOBOJBI, CIIEKTPOCKOM, JJO3UMETpP, Kamepa
Bunbcona), wucnonb3yss 3HaHUS O CBOMCTBaX (DM3MYECKUX SIBICHUU W
HeoOXoauMbIe (PU3NIECKUE 3aKOHOMEPHOCTH;

WCIIONIb30BaTh CXEMbl W CXEMaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUECKHUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX MPOILECCOB TMPHU
pelIeHnr y4eOHO--TTPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMBI ISl TTIOCTPOCHUS
U300paKEHUM B IJTIOCKOM 3€pKajie M COOMpAroIIeH JIMH3E;

NPUBOJUTH MPUMEPHl (HaXOOuTh MH(GOPMAIMIO O MPUMEpPax) MPaKTUYECKOTOo
UCTIONb30BaHUs (PM3MUECKUX 3HAHUH B MMOBCETHEBHOM KHU3HU JIs1 00eCTIedeHUS
0e30macHOCTH MIPU OOpaIlEHUHU C MPUOOpPaMU U TEXHUYECKUMH YCTPONUCTBAMH,
COXPAHEHHUsI 370POBbsl M COOJIIOJICHUS HOPM 3KOJIOTUYECKOTO MOBEIEHUS B
OKPYXarUIen Cpee;

OCYIIECTBIISATh MOUCK MHPOpMAIMK (pundeckoro coiepxanus B MHtepHere,
CaMOCTOSITENIbHO  (hOpMyIHpYysl  TIOMCKOBBIM ~ 3ampoc, HAXOAWUTh  IIyTH



OTpeAeNieHUs]  JTOCTOBEPHOCTH  MOJYYEHHOM HH(OpMAIMM HAa  OCHOBE
VMMEIOLIUXCS 3HAHUW U JTOTIOJIHUTENIBHBIX NCTOYHUKOB;

WCIIOJIb30BaTh IMPHU BBINOJHEHUH YYEOHBIX 3aJaHUN Hay4HO--IOMYJIIPHYIO
JUTEPaTypy (PU3NYECKOrO COAEpP)KAHUS, CIPAaBOYHBIE MAaTEpUalIbl, PECYPCHI
cetu  HMHrepHer, Buaaerb npuéMaMM  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HH(GOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaThb COOCTBEHHBIC IHMCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
MHPOpMAllMd M3 HECKOJbKHX MCTOYHUKOB (DU3MUECKOTO COAEpKaHUs,
nyOJIMYHO MPEACTaBIATh PE3yNbTaThl IMPOECKTHOM WM MCCIEI0BATEIbCKON
NEATENBHOCTH, IIPU 3TOM TPaMOTHO MCIOJIb30BaTh M3YyYECHHBI NOHSATUNHBINA
anmapaT HW3y4aeMmoro pasaena (QHU3MKA M COMPOBOXKAATH BBICTYILICHHUE
npe3eHTalnel ¢ yuéToM 0COOCHHOCTEH ayAUTOPHH CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

No | Tema paznena

1 | 3aKoHBI B3aUMOACHCTBUS U ABUKEHUS TEI 41
2 | Mexanuveckue KojaeOaHus ¥ BOJHBL. 3BYK 13
3 | DAEKTpOMarHUuTHOE TOJIE 22
4 | CtpoeHue aToMa U aTOMHOTO fJipa 15
5 | Crpoenue u 3Bodtonus BeenenHoit 9

Hroro: 102




KanenaapHo-remaTuyeckoe mianuposanue, (pu3nka, 9a kiacc,
3 yac. B Heneaw, Bcero 102 yac. , 2023-2024 y4yeOHbIii roj.

JlomamrHee nata | ¢akt
Ne | Tema ypoxka 3a1aHue
Pa3pen 1.3axkoHbI B3aMMoOJAeHCTBUS U ABHKEHUS TeJl.
Huctpykrax no Th. OTHOCUTENBHOCTh MEXaHUUECKOTO ABHXKEHUS. 4.09
1 | Cucrema otcyera n 1, ynp 1 (2,)
2 | TocrynarenbHoe aBuKeHHe. MarepuaibHast TOUKA. . 2 6.09
3 | OnpenesieHre KOOPAMHATBI JBUIKYIIIETOCS TENA . 2 ymp 2(1) 7.09
4 | Ilyts. [lepememenue . m. 3 11.09
PaBHOMepHOE npsiMoiHEHOE nBHXeHue. | padudeckoe 13.09
5 | mpencraBieHuUe. . 4 yop 3 (2,3)
Koopaunate! nBrxymmxcs tei. 'paduku mpoexiuii CKopocTH u 14.09
6 | mepeMeIeHu . n. 5 ynp 4
7 | Penienue rpadMyecKux 3aj1au. I1.5 18.09
8 | CpelHsisi ¥ MTHOBEHHAsI CKOPOCTh. Y CKOpPEHHE. 1. 6 yop 5(1,2) 20.09
9 | PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JIBUKEHHE. .7 yup 6 (2) 21.09
10 | Penienue 3a1a4 Ha YCKOPEHHE. 1.6-7 25.09
11 | TlepemerniieHre MpH MPSIMOJTHHEHHOM PAaBHOYCKOPEHHOM [IBHKECHUH I1.8 yop.7(2) 27.09
I'paduku 3aBUCUMOCTH KHHEMATHYECKUX BEIMUYUH OT BPEMEHU IIPU 28.09
12 | npsAMOJIMHEMHOM PaBHOYCKOPEHHOM JIBUKEHUU I1.8
Pemenne rpaduyeckux 3a1a4 Ha NPSIMOJTUHEHHOE PABHOYCKOPEHHOE 2.10
13 | nBHOKEHHE KapTOYKH
JlabopaTopnasi padora Ne 1«HcciienoBanue paBHOYCKOPEHHOTO 4.10
14 | xBuxeHns 0€3 HAYAJIbHON CKOPOCTH) Crp. 306-308
15 | KouTpoabHas padora Ne 1 no teme «Knnematuka» IloBTOpEHUE 5.10
16 | CBOGOAHOE NAEHHE TEIL. 1.9 ynp.9(3) 9.10
17 | JIBwenue Ten, OpOIICHHOTO0 BEPTUKATIBLHO BBEPX. .10 ymp.9 11.10
18 | PaBHOMEPHOE JIBMXKEHHE 10 OKPYKHOCTH. .11 ynp.10 (2) 12.10
19 | Tepsbiii 3akon Hetotona. [TpuHin otHocuTenbHOCTH [ autuies. .12 yop 12 (3) 16.10
20 | Bropoii 3akon HeroroHa. [TpUHIMIT CYTIEPIIO3UIIMH CHIL m.13 ymp 12 (2,3) | 18.10
21 | Bzaumoneiictue Ten. Tperuii 3akoH HproToHA. .14 ymp.13 19.10
JlabopaTopnasi padora Ne 3«M3mepenne ycKopeHusi CBOOOHOIO 23.10
22 | nageHus) Crp.311
23 | Umnysbe. 3aKOH COXpaHEHHUS HMITYJIbCA. .15 ynp.14 (3) 25.10
24 | PeakTUBHOE JIBHKECHHUE .16 yop. 15(2) 26.10
25 | 3aKOH BCEMHUPHOTO TATOTEHHSI. .17 yop 16 27.10
26 | Yckopenue cBoboaHoro naaenus. [lepsas kocMuueckas CKOPOCTb. n.18 ymp. 17(2) 8.11
Perienne 3a/1a4 Ha UMITYJIBC, PCAKTUBHOE JIBIDKCHHE, YCKOPEHUE 9.11
27 | ¢cBOOOIHOIO MaIEHUS. KapTOYKHU
28 | TloTeHnMaTbHAS ¥ KHHETHIECKAst SHEPTHUSL. n. 19 ynp18(2-3) | 13.11
29 | TeopeMa 0 KHHETHYECKON SHEPIUH m. 19 ynp.18.(4) | 15.11
30 | 3aKOH MMPEBPAIICHUS U COXPAHEHHS MEXaHHIECKON SHEPTHH .20 yip.19(3) 16.11
31 | JlaGopaTopHas padora 4 «M3yueHune 3aKoHa coxpanenusi sueprun» | Ctp. 313 20.11
32 | Pemienue 3a/1a4 :NMOTEHIMATbHAS 1 KUHETUYECKAs] SHEPTUHU KapToYKa 22.11
33 | O6o0mEeHnE 110 TEME :3aKOHBI B3aUMOJEICTBUS U JBUKEHUS TE. I'n.l 23.11
KonTtpoubHnasi pabora Ne 2 no teme «/IlmHamuka. 3aKoHbI 27.11
34 | coxpaHeHHsI B MEXaHHUKE» IMOBTOpPEHHE




Pa3zgen 2.Mexannueckue KoJe0aHUA U BOJIHBI.

35 | Ananus KOHTpOIbHOU paboTsl. KonebarenpHOe IBUKEHHE. n. 21 ynp. 20 29.11
36 | Konebanust moj| 1eHCTBUEM CHITBI TSHKECTH .22 ymp. 21 30.11
37 | BenuuuHbl, XapakTepu3yOIIHE KOJIeOATEIhHOE IBUKCHHUE . 23 ynp. 22 4.12
38 | FapMoHHYECKHE KOJIeOaH s m. 23 6.12
JlabopaTopnasi paGora Ne 5 «MccienoBanue 3aBUCMMOCTH IIepHOJia 7.12
39 | 1 yacTOTHI CBOOOAHLIX KOJIEOAHNIT MAITHHKA OT €ro AJTHHBD) Crtp.315
40 | 3akoHbI KOJICOAHHUS] MATEMATHYECKOTO MasTHUKA . 24 11.12
41 | IpeBpamnienue SHEPTUU IPU KOJIECOAHUIX MAasSTHHKA. . 25 ynp.24 13.12
42 | Baryxamomue U He3aTyXarolme Kojueoanus . 26 ymp. 25 14.12
43 | Pe3onanc. n. 27 18.12
44 | PaciipocTpaHeHue KojeOaHuil B CpeJE. . 28 20.12
45 | ITomepeynbie BOJNHBI. JTMHHA BOJIHBL m. 28 21.12
46 | IIpogosbHBIE BOJHBLI CKOPOCTH PACIIPOCTPAHEHNS BOJIHEI . 29 ynp. 27 25.12
47 | CBOMCTBa MEXaHUYECKHMX BOJIH. I1.30 27.12
48 | Pemenue 3a1a4 Ha MEXaHUUYECKHE KOJICOAHUS U BOJTHBI KapTOYKU 28.12
49 | 3BykoBbie KoeOanus. KamepToH. .31 10.01
50 | Pacpoctpanenue 38yka. CKOPOCTh 3BYKa. . 32 ymp. 28 11.01
51 | 'poMKOCTB 3BYyKa. m. 33 15.01
52 | BeicoTa u TeMOp 3BYKA. 1. 34 ynp.29 17.01
53 | OrpaskeHne 3BYKOBBIX BOJIH. 3BYKOBOM pPE30HAHC. 1. 35ymp.30 18.01
54 | O6o6uieHue 1Mo Teme: MexaHnueckue KojIeOaHus U BOJIHBL. . 37 22.01
KonTpoabsHnas padora Ne3 mo teme :MexaHuvyeckue KoJIeOAHUA U 24.01
55 | BOJIHBI. IToBTOpEHUeE.
Pa3ien 3.2/1eKTPOMAarHUTHOE 101 H YJIeKTPOMATHUTHBIE BOJIHBI.
56 | MarauTtHoe nosne . 36 ynp.31 25.01
JleficTBHEe MarHUTHOTO IOJIS HA MPOBOJHMK C TOKOM M HA JIBHKYIIMECS 29.01
57 | 3apsKEHHbIE YaCTHUIIL. n.37 ynp. 32
58 | Muaaykmust MAarHUTHOTO 1OJIsl. MarHUTHBIN MTOTOK. m. 38.39. Ynp.33 | 31.01
59 | SIBnenue 3nekTpoMarHUTHOM MHAYKUuU. OnbiTel Papanes. 1. 40 ynop. 35 1.02
JlabopaTopnasi paGora Ne 7 «ccienoBanue siBJeHUs 5.02
60 | 31eKTPOMATHUTHON HHAYKIMH» Crp 320-321
61 | HanpaBneHnue MHIYKIMOHHOTO ToKa. CaMOMHIYKIIHMSL. n. 41 ynop. 36 7.02
62 | Ilepemennniii Tok. I'eneparop. Tpanchopmarop. m.42- 43 ynp. 37 | 8.02
JlabopaTopnasi pabora Ne 8 «M3yyeHune npocreiiniero reueparopa 12.02
63 | 2J1eKTPUYECKOI0 TOKa) Crp. 322-324
64 | DneKTpOMarHMTHOE MoJje. DJIeKTPOMAarHUTHBIE BOJIHBI U X CBOMCTBA. . 44-45 yup. 38 | 14.02
65 | KonebarenbHblii kKoHTYp. [ToydyeHue 2JIeKTpOMarHUTHBIX KOJleGaHuii I1.46. ynp.39 15.02
66 | [IpUHIMIIBI  PAJIMOCBSI3U U TEJIEBHUICHUSL. . 47 19.02
67 | 3auer mo Teme MarueTusm. . 46 21.02
68 | DieKTpOMArHUTHAs IPUPOJIA CBETA 1. 48 ynp. 40 22.02
69 | ®ororddekr. [ToHsITHE O KBAHTAX. . 49 26.02
70 | Tlokasatenns mpenomieHus. Jlucrepcust CBeTa. . 50 28.02
71 | Buasl cnekrpos. LIseT e m. 51-52 ynp. 43 | 29.02
Pemenue 3anad no teme :DI€KTPOMArHUTHOE TOJIE U 4.03
72 | DIIEKTPOMArHUTHBIE BOJIHBI. n. 50
73 | JlaGopaTopHasi padora Ne 9 «Hao.101eHre THCIEPCHH CBETA MPH Crp. 324 6.03




NPOXO0KAECHUH €ro CKBO3b TPEXIPAHHYI0 IPU3MY»

[Tornomenue u ucnyckanue ceeta aromamu. [Ipoucxoxaenue 7.03
74 | nTMHEWYaTBIX CIIEKTPOB n. 51
75 | Penienue 3a1a4 Ha DJIEKTPOMArHUTHBIE KOJIEOAHMS M BOJIHBI KapTOUKU 11.03
76 | KonTpoJbHast padora Ne 4 mo reme «DJIEKTPOMATHATHOE 110J1€» MOBTOpPEHHE 13.03
Paznen Ne4 Ctpoenue atoma u aToMHOr0 siipa. Mcnojib30BaHneM aTOMHOI YHEPIruM.
77 | Ananu3s KOHTPOILHOU paboThl. PaqroakTHBHOCTS. . 53 14.03
78 | DKcrepUMEHTAIBHBIE METOIbI MCCIEOBAHUS YacTHIL. JIO3UMETD. n. 54 25.03
79 | Ctpoenue aToma. n. 55. Yup. 44 27.03
80 | KBaHTOBBII XapaKTep U3JyUEeHHs M TOTJIONIEHUS CBETA ATOMAMH. 1. 56 28.03
JlaGoparopHas padora Ne 6 «M3mepeHne ecTeCTBEHHOT 0 1.04
81 | paamanonHoro goHa 103UMETPOM Crp. 327
82 | OTKpBITHE IPOTOHA ¥ HEUTPOHA n. 57 3.04
83 | CocraB aTOMHOTO sapa. SIaepHbIe CUIIBI 1. 58 ymp. 45 4.04
84 | SinepHas peakuus J€ICHHUS. m. 59 8.04
85 | Pemenue 3a1a4 Ha ne()EKT MACC U DHEPTUIO CBSA3M ATOMHBIX SJIEP I1.59 10.04
86 | Tepmosinepnas peakuust. Microunuku sHepruu COJIHIA B 3BE3L. 1. 60 11.04
87 | SlnepHas sHepreTHKa. JKOJOTHYECKHE MPOOIEMbl YJHEPT€TUKH. I1.61 15.04
HckyccTBeHHas paInOaKTUBHOCTH. bruosioruueckoe neicraue 17.04
88 | paluOaKTUBHOCTH. . 62 ymp. 46.
Pemenue 3amay Ha 1e)eKT Macc U SHEPTHUIO CBS3M aTOMHBIX sJIep, Ha 18.04
89 | 3aK0H paJIMOaKTUBHOTO pacraja KapTOYKHU
90 | O606menne 1o TeMe : CTPOEHUE aTOMA U ATOMHOTO SI/IPa. m. 53-62 22.04
KonTposbnas padora Ne S no reme «CTpoeHne aToMa 4 aTOMHOI'O 24.04
91 | sppa. Ucnosib30BaHMe JHEPTHH ATOMHBIX s1/1€pP» m. 61
Pa3znen 5 CTpoeHue u 3BOJIIONUSI BCEJIEHHOM
92 | Cocras, cTpoeHue u npoucxoxaeHne CoJHeYHON CUCTEMBbI 11.63 25.04
93 | leoneHTpUYECKas ¥ TENMOLEHTPUYECKAs CHCTEMBI MUPA. I1.63 27.04
94 | ConHeyHasi cuCTEMA. I1.64 ymp. 48 2.05
95 | 3emust u JIyHa. . 65 ynp.49 6.05
96 | InaneThl 3¢MHOU IPYIIIEL 1. 66 ynp. 50 8.05
97 | IInaHeThl TUTaHThl U UX CITYTHUKH. n. 67 13.05
98 | ®usnueckas npupona ConHIA M 3BE3] . 68 15.05
99 | I'anaktuka u Bcenennas . 69 16.05
100 | JToxaaasl 1o teme: CTpoeHUE U DBOJIOLHS BCEJIEHHOI. JTOKJIAJIbI 20.05
101 | moBTOpEHNUE JIOKJIa 1Bl 22.05
102 | moBTOpeHue 23.05




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» dusuka: 7-i kiacce: 0a30BbIN YpOBEHB: yueOHUK, 7 kiacc/ [lepeimkun .M.,

NBanoB A.U., AkimonepHoe odmiectBo «M3aarenscTBo «IIpocBerienner

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
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