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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma npenmera «PuU3HUECKU MPAKTUKyM» HA YPOBHE OCHOBHOTO
oOmiero o0pa3oBaHUsl COCTaBJI€Ha Ha OCHOBE TIOJOXKEHMM M TpeOOBaHUU K
pe3ynpTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM 00pa3oBaTeiIbHOI
nporpammel, npeactaBieHHbix B @I'OC 00O, a takxke ¢ yu€toM deaepanbHOR
paboueii mnporpamMmbl BocnuTaHuss W KoHuenuuu mnpenojiaBaHus y4eOHOIO
npeameta « Ou3nKay.

CopnepxkaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBAHHE
€CTECTBEHHO-HAYYHONH TPAMOTHOCTH OOYYAIOIIMXCS W OpPraHM3alfi0 H3yYeHUs
¢u3uk Ha AeATeTbHOCTHOM ocHOBe. B mporpamme mnpenmera «Puznueckuit
IPAKTUKYM»YyUUTHIBAIOTCS BO3MOXKHOCTH Y4Y€OHOro mpeaMeTa B pealu3aluu
tpeboBannit ®I'OC OO0 K MIaHUPYEMBIM JUYHOCTHBIM U METaNpeIMETHBIM
pe3ynbrataM OOyYEHHsI, a TAKXKE MEXKIPEIMETHbIE CBSI3U €CTECTBEHHO-HAYYHBIX
y4eOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O 00ILIEr0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOIO COICPKAHMS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mpenmera «@PU3HUECKUI MNPaKTUKyM»pa3zpaboTaHa C LENbIO
OKa3aHUsl METOJUYECKON MOMOIIM YUUTEN0 B CO3JJaHUU paboueil mporpaMMsl 10
y4eOHOMY MPEIMETY.

dusuka sBISETCA  CHUCTEMOOOpa3yloIMM JJIi  €CTECTBEHHO-HAayUYHBIX
y4€OHBIX PEIMETOB, MOCKOJIbKY (PU3NUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruen, acTpoHomMued u ¢GU3NYECKON
reorpaduelf, BHOCHUT BKJAJ B €CTECTBEHHO-HAayuyHYI0 KapTHHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpas3lbl NPUMEHEHUs HaydyHOro MeTojia
MO3HAHU, TO €CTh CII0CO0A MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna U3 TiaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUsI B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTepeca K HayKe y 00yJarouuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIEIYIOUMMU KOMIETEHTHOCTAMHM, XapaKTepPU3YIOIIMMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSCHATH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHUS;

e HUHTEPNPETHPOBATH JAHHBIE W HCIOJIb30BaTh HAy4YHbIE JI0Ka3aTelbCTBA
JUTSl TIOJTyY€HUS BBIBOJIOB.

e wu3yuenus npenmera «@PU3WYECKUN NPAKTUKYM» Ha YpPOBHE
OCHOBHOTO 0011ero oOpa3oBaHus omnpezeneHsl B KoHIenmmu mnpemnojaBanus



yuebHoro mpenmera «®Pusnka» B o0pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoi
®denepanyy, peamu3yIONIMX OCHOBHBIE 001e00pa3oBaTe/bHbIE MPOTPAMMBI,
yTBepxkaEHHOM pemieHneM Komutermn MunucreperBa npocsemenuss Poccuiickon
®enepanuu (mpotokos oT 3 nexadps 2019 r. Ne [1K-4BH).

ey uzyyenus: pusvKu:

e MpHOOpETEHHE HHTEpPEca U CTPEeMJICHHS OOyJaromMxcsi K HayYHOMY
U3YYECHHUIO TPUPOIBI, PA3BUTHE WX HWHTEIUICKTyaJlbHBIX M  TBOPYECKHX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEACTABICHUNA O HAYYHOM METO/IE MO3HaHUs U (OPMHUPOBAHUE
UCCJIEI0BATENHCKOTO0 OTHOIICHUS K OKPYXKAIOLIUM SIBIICHUSM;

e (opmupoBaHME HAyYHOTO MHPOBO33PEHHUS KaK pe3yJbTaTa H3YUCHHS
OCHOB CTPOCHHSI MaTepUH U (PyHTaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHHE NPEJICTABICHUN O PONM (PU3MKHU JJI1 Pa3BUTHUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHI;

e pa3BUTHE TPEACTABICHMA O  BO3MOXHBIX  cdepax  Oyaymen
npodeCCUOHAIBHOW  ICSITEILHOCTH, CBS3aHHOM C (U3UKOM, TMOJArOTOBKAa K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBJICHUH.

JlocTkeHHe ATHX LieJied mporpamMmbsl MO (U3MKE HAa YPOBHE OCHOBHOTO
oO1iero oOpazoBaHusl 00ECIIEUYNBACTCS PEIICHUEM CISAYIONIUX 3a1aY:

e MpHOOpEeTeHHWE 3HAHUM O JUCKPETHOM CTPOCHHHM  BEIIECTBA, O
MEXaHUYECKUX, TETUIOBBIX, JIEKTPUIECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX;

e TMpUOOpETEeHNE YMEHUN OMUCHIBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS C
UCIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHU;

e OCBOCHHE METOJIOB pEUIeHHs] MPOCTEHIIMX pPACUETHBIX 3a4ad C
UCTIOJIb30BaHUEM duznyeckux MoJIeTieH, TBOPUYECKUX U
PAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAOIIOaTh NPUPOIHBIC SIBJICHUS U BBIMOIHSITH OIBITHI,
n1abopaTopHble pabOThl U 3KCHEPUMEHTAIbHbBIE HCCIEAOBAHUS C UCIIOJIb30BAHUEM
U3MEPUTENbHBIX TPUOOPOB;

e OCBOEHHE MPUEMOB paboThl ¢ MHPOpMaLHEH (HU3UUECKOTO COACpPKAHUSA,
BKIItoUass WH(GOPMAILMI0O O COBPEMEHHBIX MJOCTIDKCHHMAX (UMK, aHadu3 |
KPUTHUECKOE OLIEHWBaHNE MH(POpMAIIH;

e 3HAKOMCTBO €O chepamu mpodeCcCHOHATBLHON IeATeIBHOCTH, CBI3aHHBIMU
c (u3uKoil, U COBpEeMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMU Ha JTOCTIKEHUSX
(bu3MYeCcKO HAYKH.

Ha n3yuenue npeamera « PU3NYECKU NPAKTUKYM» HAa YPOBHE OCHOBHOTO
obmiero oOpaszoBanust oTBoAWTCS B 9 kimacce — 33 uaca (1 wac B Hemeno).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe paBwkeHue. MarepuanbHas Touka. CucremMa oTcYéTa.
OTHOCHUTEIIBHOCTh MEXAHWYECKOTO JBIKEHUS. PaBHOMEpHOE NPSIMOJMHENHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOyckopeHHOe MpsiMofiMHEtHOe nBuxkeHne. CBoOOAHOE
nagenue. OnsITel ['amuies.

PaBHOMepHOE nBHXKEHHE 1O OKpyxHOCTU. [lepron u vacrora oOpaiieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

IlepBoiii 3akoH Hprotona. Broponn 3akoH Herorona. Tpetuin 3akoH
Hprorona. [IpuHImMn cynepno3unuu cui.

Cuna ympyroctu. 3akoH ['yka. Cuia TpeHuMs: Cuiia TPEHUS CKOJIBXCHMS,
CHJIa TPEHUS ITOKOS, IPyTUe BUJIbI TPEHUS.

Cuna TSHKECTHM UM 3aKOH BCEMHPHOIO TATOTEHHUA. YCKOPEHHE CBOOOIHOIO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue maTepuaibHOW TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue
TBEPJOTrO TeJIa C 3aKPEIUIEHHOM OChIO BpallleHus. MoMeHT cuibl. L{eHTp TskecTn.

Nmnynece tena. M3Menenne nmnyibca. MMiynbsc cuibl. 3aKOH COXpaHEHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabota ¥ MOIIHOCTh. PaboTa cuil TSKECTH, YIPYrOCTH,
TpeHust. CBs3b dHepruu U padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Haj
MTOBEPXHOCTHIO 3eMJIU. [loTeHIManbHas SHEprus cxxaTou npykuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHSI MEXAHUYECKOU
DHEPIUH.

Jlabopamopnuie pabomel u onvimel.

1. KoHcTpyHrpoBaHue TpakTa Ajsi pa3roHa W JaJdbHEWIIEro paBHOMEPHOTO
JBUKEHUS IAPUKA WIH TETIEKKU.

2. OnpenenieHre cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WIM JIBUKCHUS
HIapyKa M0 HAaKJIOHHOM IIOCKOCTH.

3. OmpeneneHre yCKOpEHHUsl Tejla NpPU PaBHOYCKOPEHHOM JIBHKEHHUH IO
HAKJIOHHOU IUIOCKOCTH.

4. VccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.



5. [IpoBepka rumores3bl: €caM NpU PABHOYCKOPEHHOM JBUKEHHH 0€3
HAa4YaJIbHOM CKOPOCTH IIyTH OTHOCSTCS KaK psAx HEYETHBIX YHCE, TO
COOTBETCTBYIOILIME TPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. UccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI
HOPMAaJIbHOTO JJABJICHHUS.

7. Onpenenenne ko UIIMEHTa TPEHUS CKOIBKCHHUSL.

8. OmpeneneHue KECTKOCTH MPYKUHBIL.

9. Onpenenennie pabOThl CUJIBI TPEHUS TP PABHOMEPHOM JBUKEHUU Tela
10 TOPU3OHTAIBHOU MOBEPXHOCTH.

10. Onpenenenue pabOThl CWJIBI YOPYTrOCTH TNpU MOABEME TIpy3a C
UCITOJIb30BAaHUEM HEIOABUKHOTO U MOABUKHOIO OJIOKOB.

11. V3yueHue 3aKOHA COXpPaHEHUS SHEPTHUU.

Pa3znen 9. MexaHn4yeckue KoJ1e0aHUS U BOJIHBI.

KonebGarenbHoe aBmkeHune. OCHOBHbBIE XapaKTEpUCTUKU —KojeOaHUM:
IIEpUOJ, YaCTOTa, AMIUIMTYAA. MareMaTndeckuid W NPYKWHHBIA MAasSTHHKHU.
[IpeBpailieHne 3HEpruu Npy KojieOaTeIbHOM JBUKCHUH.

3aryxatomue  kosneOaHud.  BbelHykIeHHble — koneOanusa.  Pe3oHaHc.
Mexanudeckue BoOJIHBI. (CBOICTBA MEXaHMYECKMX BOJH. IIpomonbHble U
IONepeYHble  BOJHBL. JInMHA BOJHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHnueckue BOJIHBI B TBEPAOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa M BbicOTa TOHa. OTpaxeHue 3Byka. MHppa3Byk u
yJIbTPa3BYK.

Jlabopamopnsie pabomel u onvimol.

1. Onpenenenre 4YacToThl M TEpHOJia KOJIEOAHWNW MaTeMaTHYEeCKOTO
MasiTHUKA.

2. OnpeneneHne 4acToThl U TIepruoia KoneOaHuil Mpy>KWHHOTO MasiTHUKA.

3. UccnenoBanue 3aBUCUMOCTH MepHOJa KOJIeOaHUM MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH Meprojia KoJeOaHU NMPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.

5. [IpoBepka HE3aBUCUMOCTH TepUojia KOJIeOaHU rpy3a, MOJBEIMICHHOTO K
HUTH, OT Macchl rpys3a.

6. OnbITbI, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  Iepuoja  KoseOaHHit
MPY>KUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. 3mepeHune ycKopeHusi CBOOOTHOTO NaJAeHHUS.

Pa3znes 10. D1eKTPOMATrHUTHOE 10JI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

OJIEKTPOMarHuTHOE  MoJie.  DJEKTpOMarHuTHble  BOdHBL. ~ CBONMCTBa
AJIIEKTPOMArHUTHBIX BOJH. [llkayna 37€KTpOMarHUTHBIX BOJIH. Mcronb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.



DnexkTpoMarHuTHas npupoga csera. CkopocTh cBeTa. BoaHOBBIE CBOMCTBa
CBETa.

Jlabopamopnwie pabomuel u onvimol.

1. 3yyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C MOMONIBI0O MOOUIIBLHOTO
tenedoHa.

Pa3zpnes 11. CBeToBbBIE ABJICHUS.

JlyueBas  mogmenr  cBera.  Mcrounmkm — cBeta.  lIpsaMonunenHoe
pacnpoctpanenue cBera. 3atMenus Connna u Jlynsl. Otpaxenue ceta. [nockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeTta. [lolHOEe BHyTpeHHEe
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xox myuedt B smH3e. OnrTuueckas cucreMa (oToamnmnapara,
MHUKpPOCKOIIa M Teneckona. ['J1la3 kak onTudeckas cuctema. bim3opykocTe
JATbHO30PKOCTb.

Paznoxxenue Oenmoro cBera B crnektp. Omnbitel HeloTona. CroxeHue
CHEKTpaJbHBIX IBETOB. Jluciepcust cBeTa.

Jlabopamopnsie pabomul u onvimol.

1. UccnenoBanue 3aBUCUMOCTU yrjla OTPaKEHUS CBETOBOTO Jiydya OT yIJia
najeHusl.

2. V3ydeHne xapakTepuCTUK H300pakeHUs IpeIMeTa B INIOCKOM 3epKalie.

3. UccnenoBanue 3aBUCUMOCTH yTIiia MPEJIOMIIEHHS CBETOBOIO JIyya OT yrja
MaJICHNs Ha TPAHUIIE «BO3yX—CTEKIIOM.

4. TlonyueHue u300pakeHUI ¢ MOMOIIBIO COOUpAIOIIEH JTMH3HI.

5. Onpenenenune GOKYCHOTO PACCTOSIHUSI U ONITHYECKON CUJIbI COOMparoien
JIMH3BI.

6. OMnBITHI 110 Pa3I0KEHUIO OEJIOT0 CBETAa B CIIEKTP.

7. OnbBITHI MO BOCTIPUATHIO I[BETA MPEAMETOB NPH MX HAOIIOJECHUU Yepe3
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHTOBBIE SIBJICHUS.

OmneiTel Pezepdopaa un mnanerapHas mozaenb aroma. Mogens aroma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHedaTeie CIIEKTPHI.

PannoaktuBHOCTh. Anb(a-, Oeta- u raMma-uzinydeHusi. CTpoeHue aTOMHOTO
anpa. HykionHas wmoxaens aromHoro sapa. HWszorombsl.  PaamoakTuBHbIE
npespaienus. [lepuoa nomypacnaga aTOMHBIX siJiEp.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHs 3apsiA0BOrO M MAacCOBOTO YHCEI.
OHeprus cBsi3M aTOMHBIX snep. CBs3b Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenus saep. Mcrounnku 3nepruu CosHIa U 3BE3 .



Anepnas sHepretuka. JleMCTBUS pPAIMOAKTUBHBIX W3JIYYEHUU HA IKUBBIC
OpPTaHU3MBI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenue Gu3nku Ha ypOBHE OCHOBHOI'O OOIIEr0 00pa30BaHUs HAIMPaBICHO
Ha JOCTHKCHHE JINYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEeIbHBIX
pE3yNbTATOB.

B pesynbrare wu3yudeHus GU3MKM Ha YpOBHE OCHOBHOIO  OOIIIETO
oOpa3oBaHus y oOydaromnierocsi 0yayt copMupoBaHbl CIEAYIOIIUE TUYHOCTHBIC
pe3yJIbTaThl B YAaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— TPOSIBJICHUE MHTEpPEca K MCTOPUM U COBPEMEHHOMY COCTOSIHHUIO
poccuiickoi (hU3NIecKoi HayKH;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSIM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTb K AaKTMBHOMY Y4YaCTUIO B OOCYXJIEHHUU OOIIECTBEHHO
3HaYUMBIX U ITHYECKHUX NPOOJIeM, CBA3aHHBIX C TMPAKTUYECKUM IPUMEHEHUEM
JOCTUXEHUU PUBHUKY;

— OCO3HaHUE BAXXHOCTH MOPAJIbHO--ITUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPHUATHE ICTETUUECKUX KayecTB (PU3NYECKON HAyKU: €€ rapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HAHME LIEHHOCTH (PU3MYECKOW HAyKHd KaK MOIIHOTO HHCTPYMEHTa
MO3HAHUS MHpPA, OCHOBBI DPa3BUTUS TEXHOJIOTMH, BAaXXHEWILIEW COCTABIISIOLIEH
KYJIbTYPBIL;

— pa3BUTHE HAYYHOMW JIFOOO3HATENBHOCTH, MHTEPECA K UCCIEAOBATEIbCKOM
NesTEeIbHOCTH;

S5) ¢opmupoBaHusi KYJBTYPbl 3A0POBbSI ¥ 3MOLMOHAJBHOIO
0J1aronoJIy4us:

— OCO3HAHHME IIEHHOCTH 0e30MmacHoro oOpa3a >KW3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWJI O€30MacHOro0 TOBEACHUS Ha
TpaHCIIOpTE, Ha JOpOTax, C OJJIEKTPUUYECKHUM U TEIUIOBBIM OOOpYIOBaHUEM B
JOMAIIIHUX yCIIOBHUSX;

— copMUpOBaHHOCTh HaBbIKa pedIeKcuu, MPU3HAHHE CBOETro IpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



— AKTMBHOE yYacTHE B PELICHUHU MPAKTHUUECKUX 3a7ad (B paMKaxX CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIUaIbHOM
HaIpaBJIECHHOCTH, TPEOYIOLIUX B TOM YUCIE U (PU3NUECKUX 3HAHUI;

— MHTEpeC K MPAKTHUECKOMY M3YUCHHIO MPOQECCHA, CBA3AHHBIX C (DU3HUKOI;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTAIUsl Ha MPUMEHEeHHE (U3MUECKUX 3HAHUN JIJIS PEIICHMs 3a]ay B
0o0JaCTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOYKHBIX MTOCJIEICTBUI JJIs1 OKPYKAIOLIEN CPEIbl;

— OCO3HaHHUE TI00aJTbHOTO XapaKTepa dKOJIOTMYECKUX MPoOIeM U IMyTel ux
peleHus;

8) ajanTanuu K M3MEHAKIIMMCS YCJIOBUAM COUMAJIBHON U NMPUPOLHOI
cpeabl:

— MOTPEeOHOCTh BO B3aUMOJICHCTBUU IIPHU BBINOJIHEHUU HCCIEIOBAaHUM U
MPOEKTOB (PM3UUYECKON HAMIPABICHHOCTH, OTKPHITOCTD OMBITY M 3HAHUSAM JIPYTHUX;

— TMOBBIIIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTUYECKYIO
NeSATEIbHOCTD;

— mnoTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHCIIE
bopMyIMpOBaTh UJIEU, TOHSATHS, TUIIOTE3bI O PU3NYECKUX OOBEKTAX U SBJICHUSX;

— OCO3HaHWe AepUIUTOB COOCTBEHHBIX 3HAaHUM M KOMIIETEHTHOCTEH B
00JacTH (PU3HKWY;

— IUIAHUPOBAHHME CBOETO PA3BUTUS B NMPUOOPETEHUH HOBBIX (PU3HUECKUX
3HAHUI;

— CTpPEMJICEHHME aHAJIU3UpPOBATh W BBISBIATH B3aWMOCBSI3M MPUPOJBL,
o011ecTBa U YKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUIA;

— OLIEHKa CBOMX JEUCTBHM C Y4ETOM BIMSHHS Ha OKPYKAIOUIYIO Cpexdy,
BO3MOYKHBIX IJI00AbHBIX OCIEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbprare ocBoeHHS TpOrpaMMbl 1O (U3MKE Ha ypPOBHE OCHOBHOTO
oO1iero o6pazoBanus y o0ydaromierocsi OyayT copMUpOBaHBI MeTANPeAMETHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHBIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

Bba3oBble Jijornyeckue 1ecTBUA:



e BBUIBISTH M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKUH OOBEKTOB
(s1BNIEHUI );

e YCTaHaBIIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIIIHI, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,

e BBIBJISITh 3aKOHOMEPHOCTH W TPOTUBOPEUUS B paccMaTpUBaEMbIX
dakTax, TaHHBIX U HAOJIOICHUSIX, OTHOCAIINXCS K (PU3UUECKUM SIBICHUSM;

e BBISIBISTh MPUYMHHO--CIICICTBEHHBIC CBSI3U MPH H3yUYEHUU (HU3HUECKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

e CaMOCTOSITENIBHO BBIOMpATh CMOCOO perieHus ydeOHo (u3mueckoi
3a7layd  (CpaBHEHHME HECKOJbKMX BapUaHTOB pElIeHHs, BbIOOp HaumboJee
HOJIXOJSIIETO ¢ YYETOM CaMOCTOSTEIbHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KaK HUCCIEA0BATEIbCKUI HHCTPYMEHT TIO3HAHMS;

e TPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOXKHBIM
(bU3UYECKUIl IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;

e OIICHMBaThb Ha NPUMEHUMOCTb M JOCTOBEPHOCTh HH(OpMAIHIO,
NOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WM SKCIIEPUMEHTA;

e CaMOCTOSITENBHO (POPMYIHPOBATH OOOOIIEHNS U BBIBOJBI 10 PE3YJIHTATAM
IPOBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

e MPOTHO3MPOBaTh BO3MOXKHOE JalbHEWlIee pa3BUTHE  (DU3HUECKUX
MPOIIECCOB, a TAaKXKE BBIABUTATH NPEHAINOJIOKEHUS 00 UX Pa3BUTUHM B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

e TMPHUMEHSTH Pa3IMYHBIE METOJIbI, HHCTPYMEHTHI M 3alPOCHI TP TTOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON y4eOHOM (hHU3UIeCKOi
3a/1aui;

e aHAJIM3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(DOPMAIIHIO
pa3IMyYHBIX BUAOB U ()OPM TMPEICTABICHHUS,

e CaMOCTOSITENIBHO BBIOMPATh ONTHUMAIBHYIO (OpMYy MPEACTABICHUS
uHOpMAIIMU U WLIIOCTPUPOBATH pEIIaeMble 3a7a4d HECIOXKHBIMH CXEMaMH,
JTuarpaMMamu, MHOU Tpadukoil 1 nX KOMOMHAITUSMU.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

e B X0JI¢ OOCYXACHUS y4eOHOTO Marepualia, pe3yJIbTaToB J1abOpaTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJICW, HAIlCJICHHBIE Ha pEIICHHE 3aJa4dl W MOJJepKaHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;



e COMOCTaBJISATh CBOM CYXIEHUS C CYXICHUSIMHU JPYTHMX YYaCTHHKOB
Juanora, oOHapyXKHBaTh pa3Indie U CXOACTBO MO3UIHII;

e BBIPAXKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX;

o NMyOJMYHO TMPENCTABIATh PE3YJbTAThl BBINOJHEHHOTO (PU3HUECKOTO
OIIbITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TPOEKTA);

e MOHMMATh M  HCIOJB30BaTh  MNPEUMYIIECTBA  KOMAaHIHOM |
WHIMBHUIYAJIbHON paOOThI MPU pEUICHUH KOHKPETHON (PrU3HUeCcKOi mpoOIeMbl;

e TIPUHUMATH LIEIHM COBMECTHOMN JEATENbHOCTH, OPraHU30BBIBAThH NEHCTBUA
no e¢ JOCTIDKEHHIO: paclpeleisiTh poyid, 00CYKIaTh MPOLECCHl M PE3yIbTaTh
COBMECTHOH paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

e BBINIOJHSATH CBOIO YacTh PabOTHI, JOCTUTAs] KAYECTBEHHOTO PE3yJIbTaTa Mo
CBOEMY HAIpPABJICHUI0O W KOOPAWHUPYS CBOU JEHCTBUS C JPYTHMH YJICHAMH
KOMaH/1bl;

e OIICHMBAaTh KAaue€CTBO CBOETO BKJa/Ja B OOWIMH HPOAYKT MO KPUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUACTHUKAMU B3aMMOCHCTBHSL.

PeryisiTuBHbIC YHUBEPCAJIbHbIEC YUeOHbIE 1eliCTBUS

Camoopranusanus:

e BBIBJISITH IPOOJIEMBI B )KM3HEHHBIX M YUYEOHBIX CUTYyaIUsX, TPEOYIOIINX
JUTSL petieHust GU3NYECKUX 3HAHUM;

e OpDUEHTHPOBATHCA B PA3IMYHBIX [OJAXOJAX NPHUHATUS  PELICHUIN
(MHAMBUyATbHOE, IPUHSATHE PEIICHUS B TPYyMIE, TPUHATUE PEUICHUM TPYIION);

e CaMOCTOSITEJILHO COCTaBJSITH AJTOPUTM pelIeHus (puanueckoil 3amaydu
WIM TUIaHa HUCCIEAOBAHMS C YYETOM HMMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

e JI€NIaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAIbHBII UHTEJIEKT:

e JIaBaTh aJICKBATHYIO OLICHKY CUTYyallMU U MpeJjiaraTh IiaH €€ U3BMEHEHUS,

e OOBACHATH TPUYMHBI  JTOCTMDKCHHS]  (HEJOCTHKEHHS) PE3yJbTaToOB
NeSTeIbHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

e BHOCHUTb KOPPEKTHUBBI B JIEITEIHHOCTh (B TOM YHUCJE B XOJI BBHIMOJIHEHUS
(U3UYECKOT0 KCCIIENOBaHUSI WM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIIINXCS CUTYAIlU, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIINX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;

e CTaBUTh ceOSI HA MECTO JPYTOro YEJIOBEKA B XOJ€ CTOpa WM JUCKYCCHH
Ha HayYHYIO TeMY, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro;

e TMPHU3HABAThH CBOE MPABO HA OLIMOKY MpHU pelIeHNU (PU3NUECKUX 3a/1au WU
B YTBEPIKJCHUSIX Ha HAYYHBIE TEMBI U TAKOE K€ MPaBO APYroro.



HPEAMETHBIE PE3YJIBTATBI

K xoniy oOydeHuss B 9 KJjacce INpeaMeTHbIC pe3yabTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMINUXCSI YMECHUM:

e HCIOJIb30BATh TOHSTHUS: CHUCTEMA OTCU€Ta, MaTepuajabHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIIBHOCTh MEXaHUIECKOTO JABWKEHUS, Aehopmanus (yrpyras,
IJacTu4yeckas), TPEHHE, IEHTPOCTPEMHUTENIPHOE YCKOPEHHE, HEBECOMOCTb U
neperpy3Ku, MEeHTP THKECTH, aOCOIOTHO TBEPIOE TEJO, IEHTP TSHKECTH TBEPIOTO
Tejla, paBHOBECHE, MEXaHMYECKHWE KOJeOaHWsS W BOJHBI, 3BYK, HH(]pa3ByK u
yIBTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,
OMU30PYKOCTh U JANbHO30PKOCTb, CIIEKTPHI UCIYCKAHMUS M TMOTJIOLICHHUS, albda-,
0eTa- ¥ raMMa-u3IIy4eHus, U30TOIIbI, SACPHAs YHEPTeTHKA,

e paznM4YaTh SBJICHUSA (PAaBHOMEPHOEC M HEPABHOMEPHOE MPSIMOJIMHEHHOE
JIBI)KCHUE, PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHXKEHHE, CBOOOJHOE MajeHUE
TeJ, PABHOMEPHOE JBMKEHHUE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TEJ, PEaKTUBHOE
JIBIDKCHUE, KoJieOaTeIbHOE ABMKEHHE (3aTyXalolIMe U BBIHYK/ICHHbIC KOJIEOaHuUs),
pE30HAHC, BOJHOBOE  JIBUKCHHME, OTpPaXKE€HHE  3BYKa, MPSIMOJIUMHEHHOE
pacupocTpaHEHHE, OTPAKCHUE M MPEJIOMIICHHWE CBETa, IMOJHOE BHYTPEHHEE
OTPa)KEHUE CBETA, PA3JIOKEHHE OEJIOr0 CBETA B CIIEKTP M CIOKEHHUE CIEKTPATbHBIX
I[BETOB, JUCIEPCUS CBETA, €CTECTBEHHAs PaJUOaKTUBHOCTh, BO3HUKHOBEHHUE
JUHEWYATOro CIEKTpa U3JIYYCHHUS) MO OMHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOIINUX JaHHOE (DU3UUYECKOE SIBJICHHUC;,

e pacrmo3HaBaThb IPOSBICHHE M3YYCHHBIX (U3UUYCCKUX SABJICHUM B
OKpY>KarolieM Mupe (B TOM uuciie (U3NYECKHUe SBJICHUS B MPUPOJE: MPUIIUBBI U
OTIUBHI, ABMKeHUE TIaHeT COMHEYHON CHCTEMBI, PEaKTUBHOE JBIIKEHUE YKUBBIX
OPraHU3MOB, BOCHPUSATUE 3BYKOB >KMBOTHBIMM, 3E€MJICTPSICEHHE, CEUCMUYECKUE
BOJIHBI, I[yHAMH, X0, IIBETa TeJI, ONTUYECKHUE SIBJICHUS B MIPUPOJIE, OMOIOrHIECKOe
JEeUCTBUE BUIUMOTO, YIbTPahUOJIECTOBOTO W PEHTTCHOBCKOTO H3JIYyYCHHH,
€CTEeCTBEHHBIN PaJUOAKTUBHBIA (POH, KOCMHUYECKHE JIy4d, pPaIuOaKTHBHOE
U3JIydYeHUE MPUPOJHBIX MHUHEPAJIOB, JACHCTBUE PAJAMOAKTUBHBIX H3JIyYECHUU Ha
OpraHu3M 4YeJIOBEKa), IPU ITOM MEPEBOAUTH MPAKTHUECKYIO 33/Ja4y B y4YCOHYIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKY) (PU3UUECKUX SIBICHHM;

e OIKCHIBATh U3YUYEHHBIE CBOMCTBA TeN U (PU3MUECKUE SBJICHUS, UCTIOJIb3YsI
dbuznyeckre BeNWYUHBI (CpEeIHsiE U MIHOBEHHAas CKOPOCTh Tela TMpu
HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHE, EpPEMENIEHUE, MyTh, YIIIOBAasi CKOPOCTh,
CWJIa TPEHHS, CUJIa YIPYTOCTH, CHJIa TSKECTH, YCKOPEHHE CBOOOIHOTO TaJICHHS,
BEC Teja, WMITYJIbC TeJla, UMITYJIbC CHJIBI, MEXaHW4YecKas padoTa W MOIIHOCTH,
MOTEHIIUAJIbHAS DHEPrus Tejla, TMOJHATOTO HaJd TMOBEPXHOCTHIO  3EMJIH,
MOTCHIIMAIBHAS JHEPTUsl CXKATOW TMPYKUHBI, KWHETUYECKas DHEPIHs, IOTHasI
MEXaHHUYECKas SHEPIus, IEPUO U YacToTa KojJeOaHul, JJIMHA BOJHBI, TPOMKOCTb



3ByKa M BBICOTAa TOHA, CKOPOCTb CBETA, MOKAa3aTeib IMPEIOMIICHUS Cpelbl), Ipu
ONKCAaHUU TPABUIBLHO TPAKTOBATh (PU3UUECKHUI CMBICI HCIOJB3YEMBIX BEJIMYUH,
00O3HAUYEHUS W EOUHUIBI (U3NYECKUX BEIMYMH, HAXOAUTb (OPMYIIBI,
CBSI3BIBAIOLIUE TAHHYIO (PU3MUECKYIO BEIMUUHY C JAPYTUMHU BEIIMYMHAMU, CTPOUTH
rpayKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJINUMH;

e XapaKTepU30BaTh CBOMCTBAa TeJ, (PU3UUECKHE SIBICHHUS W MPOIECCHI,
UCIIOJNIB3YS 3aKOH COXPAaHEHUS! SHEPTUH, 3aKOH BCEMHPHOTO TSATOTEHHSI, MPUHIUI
CYNEpHO3ULMHA CHJI, IPUHLUI OTHOCUTENbHOCTH ['amunes, 3axkoHsl HbroToHa,
3aKOH COXPAaHEHUsl UMITYJIbCa, 3aKOHBI OTPAKEHUS U MPEIOMIIEHHSI CBETA, 3aKOHBI
COXPAHEHUs 3apsIOBOTO U MACCOBOTO YHCEN MPHU SJEPHBIX PEAKIUAX, IPU ITOM
JlaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3allMCHIBATh €r0 MAaTEMaTHYECKOe
BBIPAKEHUE;

e OOBACHATH (PU3UYECKUE MPOILIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallud MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
IPUYUHHO--CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JTOTUYECKUX IIAarOB
C omopodl Ha 2-3 W3YYEHHBIX CBOMCTBAa (PU3NYECKHX SBJICHUH, (PUINUECKUX
3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemath pacu€THble 3a7aud (OMHMpArOLIUMecss Ha CcuUcTeMy u3 2-3
YpaBHEHHUI), HCMONb3Ys] 3aKOHbl W (QOpPMyJbl, CBA3BIBAaIOIIKME (PU3HUECKHE
BEJIMUMHBI: HA OCHOBE aHajM3a yCIOBHUS 3aJaddl 3allMChIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEAOCTAIONIME WIM M30BITOUHBIE JaHHBIE, BHIOWpaTh 3aKOHBI U
bopMyIbl, HEOOXOAMMBIE [UIsl pPELIEHUs, MPOBOAMTH pPacy€Tbl M OLIEHHWBATH
PEATMCTUYHOCTD MOTYYEHHOTO 3HaYeHUs (PU3NUECKON BETUUHHBI;

e pacmo3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PpEIIUTh MPU MOMOLIH
bu3nYecKnX  METOAOB, WCIONB3YysS ONHCAHWE HCCICNOBAaHUS, BBIICTATH
IPOBEPSIEMOE TPEANONOKEHNE, OICHUBATh MPAaBWJIBHOCThH TMOPSIKA MPOBEICHUS
UCCIIEIOBaHMsI, JIelaTh BBIBOJBI, HHTEPIPETUPOBATh PE3yJIbTaThl HAOMIOACHUN U
OTIBITOB;

e TMPOBOAWTH OMNBITHI TIO HAOMIOACHUIO (PU3WYECKUX SIBICHUNA WM
¢u3nuecKkux CBOMCTB TeNl (M3yyeHHE BTOPOro 3akoHa HblOTOHA, 3akoHa
COXpaHEHHUSI DHEPTUHU, 3aBUCUMOCTh TEepro/a KOJIeOaHU MPYKHHHOTO MasTHUKA
OT MaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILTUTY/bl MajbIX
KoJie0aHuM, NPSAMOJIMHEHHOE PaclpOCTPaHEHUE CBETA, Pa3lIoKeHHE Oeoro ceera
B CIIEKTp, M3Y4YCHHE CBOMCTB H300paXeHHs] B IUIOCKOM 3€pKajie W CBOWCTB
n300paXkeHusl TpeaMera B coOuparomieil JMH3e, HaONIOJACHUE CIUIOMIHBIX U
JUHEHYaThIX CIEKTPOB H3IYUYEHHs): CaMOCTOSTEIbHO COOMpPATh YCTaHOBKY M3
U30BITOYHOTO HaOOpa 00OpYyIOBaHUS, OMHUCHIBATH XOJ OIbITa U €r0 Pe3yJbTaThl,
(dbopMynupoBaTh BHIBOJIBI;



e MPOBOAUTH MPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHM, ONpPeaeIIsis
CpeIHee 3HaueHUE M3MepsAeMOil BenuuuHbI ((POKYCHOE pacCTOsSHUE COOHMparoieit
JIMH3BI), 000CHOBBIBATH BEIOOP CIIOcO0a M3MepeHus (M3MEepUTEITHLHOTO IprOopa);

e MPOBOJUTH HCCIEIOBAHUE 3aBUCHUMOCTEH (PU3MYECKUX BEIMYHMH C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHHH (3aBUCHUMOCTh MYTH OT BpPEMEHU IpHU
PaBHOYCKOPEHHOM [BIDKEHHH 0€3 HavYallbHOW CKOPOCTH, Iepuoaa KoyeOaHu
MaTEeMaTHYECKOr0 MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjla OTPaKEHUs CBETa
OT yrja MaJeHus M yria MOpeJoOMJICHHS OT yrjia TMaJieHus): IJIaHUpOBATh
UCCJIEIOBAHNE, CAMOCTOATENIbHO COOMPATh YCTAHOBKY, (DMKCHUPOBATh PE3yIbTaThl
MOJIYYCHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJAE TaOMUI U TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEIOBAHMS;

e MPOBOAWTh KOCBEHHBIE H3MEpPEHUS (PU3UYECKUX BEIUYUH (CpPEAHSI
CKOpPOCTb M YCKOpEHHE Tejla MpU PaBHOYCKOPEHHOM JBMKEHHM, YCKOpPEHHE
CBOOO/IHOTO MaJeHUsI, )KECTKOCTh MPYXUHBI, KOA(Y(PUIUEHT TPEHUs CKOJIbKEHUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJeOaHui
MaTEeMaTHYECKOTO U TPYKUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOHMparomiei
JUH3bI,  PAJAMOAKTUBHBIM  (OH):  IIAHUpPOBaTh  U3MEPEHHs,  COOHMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIELYs MPEI0KEHHON
WHCTPYKIIUHM, BBIUUCISATH 3HAUYCHHE BEJMYMHBI M aHAIM3UPOBATH MOJYyYEHHBIE
pEe3yJIbTAThI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHHU;

e coOmoAaTh MpaBWia TEXHUKM O€30IacHOCTH TMpu  paboTe ¢
71a00paTOPHBIM 000PYAOBAHUEM;

e pa3iauuyaTh OCHOBHbBIE MPU3HAKK HM3YUYEHHBIX (U3MUECKUX MOJETeH:
MaTepuagbHas TOuKa, aDCOIIOTHO TBEPJOE TEJIO, TOUCYHBIH UCTOYHUK CBETA, Jyd,
TOHKAs JINH3a, TUTaHeTapHasi MOZeNIb aTOMa, HYKJIOHHAsI MOJIeJIb aTOMHOTO SI/Ipa;

e XapaKTepU30BaTh MPHUHIUIBI JCWCTBUA M3YYEHHBIX MNPHOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOIl HAa HUX ONUCAHUS (B TOM 4YHCIE: CHHUIOMETP,
JATYMKU TIOJIOKEHUS], PACCTOSTHUS U YCKOPEHHUs, paKeTa, 3X0JI0T, OUKH, IEPUCKOII,
doToanmapar, ONTUYECKHE CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), ucmonb3ys 3HaHUS O CBOWCTBAaX (PU3MUECKUX SBICHUU U
HEe00XoauMble (PU3NUECKUE 3aKOHOMEPHOCTH;

e HCIIOJIb30BATh CXEMbI U CXEMAaTHUHbIE PUCYHKU M3YyYEHHBIX TEXHHUUECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOLECCOB IpHU
pelIeHnr y4eOHO--TIPaKTUYECKUX 3a/ad, ONTHYECKHE CXEMBl I MOCTPOCHHS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparoIieHt JIMH3E,

e MPHUBOJIUTH NpUMEPHl  (HAXOAUTh HMHPOpPMAIMIO O  MpUMEpax)
IPAKTHYECKOTr0 MCMOIb30BaHUS (PU3NUECKUX 3HAHWN B MOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TpPU OOpalieHuu ¢ TpHOOpaMu M TEXHUUYECKUMH



yCTPOMCTBAMH, COXPaHEHHUS 3I0POBbS U COONIONECHUS HOPM SKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

e OCYIIECCTBIIATh TOUCK WH(OpMaruu (GU3HUECKOTO COACpKaHUA B
WHTepHeTe, caMOCTOATENBHO (POPMYIUPYST MOMCKOBBIM 3alpoc, HAXOIUThH ITyTH
OIIpENENICHUs] JOCTOBEPHOCTH MOJYyYEHHOW MH(POpPMALMU HA OCHOBE MMEIOIIUXCS
3HAHUI U JOTIOJHUTEIbHBIX UCTOUYHUKOB;

e HCIIOJIb30BATh MPH BBHIMIOJHEHUHU YUEOHBIX 3a/laHUi HAYYHO--TIOMYJISIPHYIO
JAUTEpaTypy (pU3MUEcKOro coaep:KaHus, CIPABOYHBbIE MaTEpUaibl, PECYPChl CETU
WnTepHer, BnaneTe npuéMaMy KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
UH(pOpPMaIIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

e CO37aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOIO COJAEPkKaHUS, IMyOJIMYHO
IIPEACTABIATh PE3YJbTATHl MPOEKTHOM WM HCCIEN0BATEIbCKON JIESITEIBHOCTH,
IIPY STOM I'PaMOTHO MCIIOJIb30BaTh U3yYEHHBIN MMOHATUHHBIN anmapaTr u3y4acMoro
paznena (U3MKA M CONPOBOXKAATH BBICTYIUIEHUE MPE3CHTAMEH C y4ETOM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHME 9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
Ne n/m

KoanuecTBo 4acoB

IpOTpaMMET Beero JlabopaTopHble
padoTsbI
Pa3znen 1. MexaHHYecKHe siBJEHHS
1 MexaHndeckoe IBUKEHUE U CIIOCOOBI €ro 15 14
OITMCAHUS
Hroro no pazgeny 15
Paszgea 2. daerpoanHammuka
2 [TocTOsIHHBIN 27EKTpUYECKUN TOK 10 10
Htoro no pazneny 10
Pa3znen 4. CBeToBbIe SIBJICHUS
4.1 3aKOH NPEJIOMIIEHUS CBETa 2 2
4.2 JInHa3eI 4 4
Htoro no pazneny 6
Pa3nen 6. O600maommii MoxyJib
6.1 [ToBTOpeHUE 1 06001IEHNE COMEPIKAHUS 2
Uroro no pazgeny
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IHOYPOYHOE IIVTAHUPOBAHUME

9 KIIACC
KosmuecTBo yacos
Nen/m | Tema ypoka JlaGoparo Hara
Bcero pHbIE U3yYeHUs
padoThI
1 BBoansiit uncrpykrax no Th. 1
[TorpemHocTy npsIMbIX ¥ KOCBEHHBIX NU3MEPEHUN

5 JlaGopaTtopHnas pabota 1 1
«OrmpeienieHue IWIOTHOCTH TBEPIOTO TEIa»

3 JlaGopaTtopHast pabota «3mMepeHne apXuMeI0BOM CHIIBI 1 1
JlaGopaTtopHnast pabota

4 «HMccrnenoBanue 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00beMa 1 1
IIOTPY’KEHHOW YacCTH TeJIa
JlaGopaTtopHnast pabota

5 «MccnenoBanne 3aBUCHMOCTH apXUMETOBOW CHIIBI OT 1 1
TUIOTHOCTH YKHUJIKOCTH)

6 JlabGopaTopHas pva60Ta «MccnenoBanre He3aBUCUMOCTH 1 1
BBITAJIKMBAIOIIEH CUJIBI OT MacChl Tela

7 JlaGopaTtopHnast pabota 1 1
«M3MepeHne KeCTKOCTH TIPYKUHBI»

8 JlaboparopHas paboTa 1 1
«M3mepenne kodppuimenTa TpEHHS CKOIBKECHHS

9 JlabopaTtopHast pabora «M3mepeHne pabOThl CHIIBI YIIPYTOCTH 1 1

10 JlaGopaTtopHast pabota «/3mepeHne pabOTHI CHIIBI TPEHHSI 1 1
JlaGopaTtopHnast pabota

11 «HccnenoBanne 3aBUCUMOCTHU CUJIbI TPEHUS CKOJIBKEHUS OT 1 1
CHWJIBI HOPMAJIBHOTO JIABJICHUS »
JlaGoparopHas paboTa

12 «MccnenoBanne 3aBUCUMOCTH CHIIbI YIIPYTOCTH BO3HHUKAIOIIEH 1 1

B IIPYKUHE OT CTENECHU Ae(pOopMAaIiK IPYKUHBD)




JlaGopaTtopHnast pabora

13 «M3MepeHne IeKTPUYECKOro COMPOTUBIICHUS PE3UCTOPAY

14 JlaboparopHas pabota «M3mMepeHre MOIIIHOCTH
AIIEKTPUUYECKOTO TOKA»

15 JlaboparopHas pabota
«M3mepenue paboThl IIEKTPUIECKOTO TOKa»

JlaGopaTtopHnas pabota

16 «HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA B IPOBOTHHUKE OT
HANPSDKEHHUS Ha €r0 KOHIIAX»

17 JlaboparopHas pabota «lccnenoBanue 3aBUCUMOCTH
COIIPOTHUBIICHUS OT JUTHHBI TPOBOTHUKA
JlaboparopHas pabota «VccnenoBaHue 3aBUCUMOCTH

18 COIIPOTHBIICHUE MMPOBOIHUKA OT TUIOMIA/IN €TO MOTIEPEYHOTO
CCUCHUS»

19 JlaboparopHas pabota «lccrnenoBanue 3aBUCUMOCTH
COITPOTHBIIEHUE MMPOBOJIHUKA OT YACITHHOTO COMPOTHBIICHHSI
JlaGopaTtopnast pabota «IIpoBepka mpaBuia ajs

20 AIEKTPUUYECKOTO HAMPSIKESHHUSI P TOCIEI0BATEIILHOM
COCZIMHEHUH TPOBOJIHUKOB
JlaGopaTtopHnast pabota

21 «[IpoBepka mpaBuiIa sl CUITBI TOKA MPU apauIeTbHOM
COCZIMHEHUH MPOBOJIHUKOB

29 Hav6opaTopHa51 paborta «M3mMepeHre MOMEHTa CHUJTBI,
JEHCTBYIOIIETO Ha phIuar»

23 JlaboparopHas pabota «/3mepeHune paboThl CHIIbI YIIPYTOCTH
IpY TOJbEME I'py3a C MOMOIIIBIO HEMOIBMKHOTO OJIOKa»

o4 JlaGopatopHas pabota «3mepenue paboThI CUIIBI YIIPYTOCTH C
MIOMOIIIBIO TIOJIBMYKHOTO OJIOKa»

o5 JlaGopaTtopHas pabota «[IpoBepka ycmoBusi paBHOBECHS
phIuara»

26 JlaGopatopHas pabota «3MepeHne onTuYecKon CHIIbI

coOMparoIIel JTUH3BD»




27 JlaboparopHas pabota «M3mepeHune GOKYCHOTO pacCCTOSHUS 1

28 JlaGopaTtopHnast pabota 1
«M3mepeHre moka3aTessi PEIOMIICHUS CTEKIIa
JlaGopaTtopHnas pabota

29 «HccnenoBanue 3aBUCUMOCTH CBOWCTBA M300pakeHus, 1
MOJIyYEHHOTO C TOMOIIbIO COOUPAIOILEH JIMH3b»

30 JlaGopaTtopHnas pabota 1
«M3meHeHus1 POKYCHOTO PACCTOSIHUS IBYX CIIOKCHHBIX JIUH3)

31 JlaGopaTtopHast pabota «HcciaenoBanue 3aBUCUMOCTH yTiia 1
MPEIOMIICHUS OT yIJIa MaJeHHs Ha TPAaHUIe BO3AYX — CTEKIIO»

30 O06o0061IeHne Tab0paTOPHOTO MPAKTUKYMA TI0 Pa3AeTy 1
«MexaHuka»

33 O0600611eHne 1a00paTOPHOTO MPAKTUKYMA 110 pa3Aeny 1
«OnekTpoauHamMukay «ONTHKa.
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Metoanueckoe nocoOue 1o UCIoJIb30BaHUIO Ja00PaTOPHOI0 KOMILIEKCa JIs
y4eOHOM MPaKTUIECKON U MPOSKTHON ACSITENFHOCTHU 0 (pru3mKe

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«DPusuka.RU»



