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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIIEro o00pa3oBaHUs
COCTaBJICHa HAa OCHOBE MOJOXEHUWA M TpeOOBaHUM K pe3ylbTaTaM OCBOCHMS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeIbHON HPOrpamMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanus yueoHoro npeamera «Ouznkay.

CopepxaHue mnporpaMMmbl 1O (U3MKE HAMpaBlIeHO Ha (QOpMUpOBaHHE
€CTECTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYaroIIMXCs M OPraHu3alui0 HU3yYEHUS
(Gu3MKU Ha JeSITebHOCTHOW OCHOBE. B mporpamme mno ¢Qusuke y4yuThIBarOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu tpeboanuiik I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpPEeIMETHBIM pe3yJibTaTaM 00y4YeHUsl, a TaKXKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOT'O 00111eT0 00pa3oBaHUsl.

[Iporpamma no ¢usuke ycraHaBIMBAET pacnpeaeieHre yueOHoro Marepraia
1o roaaMm o0yyeHus (IO Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIeI0BATEIbHOCTh
U3y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEIMETHOTO COACp>KaHUS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yUarOIINXCS.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MIOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duzrka SBISIETCS  CHUCTEMOOOpA3yIOIUM JUIsl  €CTeCTBEHHO-HAYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (PU3NUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHUM, H3ydyaeMbIX XHMHUEH, OHOJIOTHEH, acTpOHOMHEH U (PU3UIECKON
reorpadgue, BHOCUT BKJIAJ B €CTECTBEHHO-HAy4yHYI0 KapTUHY MHUpA,
npenocTaBisieT Haubonee siCHble 00pasibl MPUMEHEHUS HAy4YHOTO METOoa
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYESHHS TOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 3a7ad (pU3MUEeCKOro oOpa3oBaHHS B CTPYKTYype OOIIETO
o0pa3oBaHUsA COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOUW T'PAMOTHOCTH H
UHTEpEeca K HayKe Yy 00ydaroniuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIoONiaracT OBJAJCHHE
CIIEIYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMU €CTECTBEHHO-HAYUYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTDH SIBICHUS;

e OLCHMBATH U NIOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHbIE W MCIOJIb30BaTh  HAaYy4YHBIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Henun wusyuyenus (uU3MKK Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBanusi ydeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exepanuu, peagu3yolInX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE MPOTPAMMBI, YTBEPKIAEHHON pEIIeHHEM



Konnernn Munucrepctsa npocseiienus Poccuiickoit denepanuu (mpoTokoa ot 3
nekadbps 2019 r. Ne TIK-48H).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPEca W CTPEMIICHHS OOYYarolIuXcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHE HMX HWHTEIUICKTYaJTbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIe TIO3HAHUSA M (DOPMHUPOBAHHE
UCCIIEIOBATEIHCKOTO OTHOIICHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONM (PU3MKHU IS Pa3BUTHS JPYTUX
€CTECTBECHHBIX HAYK, TCXHUKHU U TCXHOJIOTHH;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(eCCHOHATBLHON JACATCIBHOCTH, CBSI3aHHOW C (DM3UKOM, MOJTOTOBKA K
JaNbHEHIIEMY OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6III€FO O6p330BaHI/I$I oOecreunBaeTCs pPCIICHUEM CIICAYIOIMX 3aaaY.

NpHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUUYECKHX, MArHUTHBIX M KBaHTOBBIX
SIBIICHUSX;

NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA

OCBOGHHE METOJIOB pEIICHUS TMPOCTEHUINX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOIHITH OTBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUSA C
UCTIOJIh30BaHUEM H3MEPUTEIBHBIX TPHOOPOB;

ocBOeHHE MPUEMOB PabOTHl ¢ mHpoOpMaIruel HU3NIEeCKOro COAepKaHus,
BKJIFOUast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKCHUSIX (PU3MKH, aHAIIN3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
JOCTIKEHUAX (PU3HMUECKON HAYKH.

Ha usyuenue ¢usuku (60a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOT'O OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 acoB (2 yaca B HeZEN0), B 8
Kjacce — 68 yacoB (2 yaca B Hezeno), B 9 knacce — 102 vaca (3 yaca B Heneno).



COAEPXAHUE OBYUYEHUA
9 KITIACC

Pasznen 8. Mexanuyeckue siBJICHUS.
Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCHUTENBPHOCTh MEXAHUYECKOrO0 JBWKEHUA. PaBHOMEpHOE NPSMOJUHENHOE
nBr>keHrne. HepaBHOMepHOE NpsIMOJIMHENHOE ABWKEeHUE. CpeaHsass U MTHOBEHHAs
CKOpOCTb T€Jia TP HEPABHOMEPHOM JIBUKECHUH.
VYckopenune. PaBHOoyckopeHHOe mpsiMoiuHelHoe JBuKeHue. CB0oOOIHOE
najgenue. OnbiTel ['anunes.
PaBHOMepHOE nBMKEeHHME TIO OKpyx)HOCTH. [lepuon m uvactora oOparieHus.
JluneiiHas u yriaoBasi CKOpOCTU. LIeHTpocTpeMUTENEHOE YCKOPEHUE.
ITepseiit 3axkoH HeroTrona. Bropon 3axkon Herotona. Tpernii 3akoH HeroToHa.
[TpuHIUIT CYyNEepnO3ULINU CUJL.
Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHUS CKOJIbKEHUS, CUjla
TPEHUSI TTOKOS, APYTUE BUbI TPCHUS.
Cuiia TsSOKECTH M 3aKOH BCEMHPHOTO TSATOTCHHS. YCKOpPEHHE CBOOOHOTO
nafgeHus. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HeBecomocTs u neperpysKu.
PaBHOBecue marepuaibHOM TOYKU. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TENA C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.
Nmnynec Tena. M3mMeHnenue umiynbsca. UMnynabe cuibl. 3aKOH COXpPaHEHUS
UMITyJIbCa. PEaKTUBHOE IBH>KEHUE.
Mexannueckass pabota ¥ MOITHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padoThl. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIMabHas SHEPTUS CKATOU NMPYKUHbL. KnHeTndeckas
sHeprus. TeopeMa O KHHETUYECKOM IHEPTUHU. 3aKOH COXPAHEHHS] MEXaHUYECKOU
SHEPIUH.
Jlabopamophuie pabomot u onvimot.
1. KoHcTtpynpoBanue TpakTa sl pa3roHa W JajJbHEMIIEr0 PaBHOMEPHOIO
JBUKECHUSI IIAPUKA WU TEJIEXKKU.

2. OmpeneneHre CpeHEH CKOPOCTH CKOJBXEHUS OpycKa WIM JBHKCHHS
HIapyKa 1o HaKJIOHHOM IIJIOCKOCTH.

3. OmnpenenieHHe YCKOpPEHUs Tella MpPU PABHOYCKOPEHHOM JIBHXKEHUHU 10
HaKJIOHHOM IIJIOCKOCTH.

4. HccrnenoBaHne 3aBUCHUMOCTH IYTH OT BPEMEHHM NHPU PABHOYCKOPEHHOM
JBUKEHUH 0€3 Ha4aJIbHON CKOPOCTH.



5. IlpoBepka THUIOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JBW)XEHUH 0e€3
HAaYaJIbHOM CKOPOCTH IIYTH OTHOCATCA Kak psAJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOLLME TPOMEKYTKH BPEMEHU OJMHAKOBBI.

6. HccnenoBaHue 3aBUCUMOCTH CHWJIBI TPEHHUS CKOJBXKEHUS OT CHJIbI
HOPMAJIbHOTO J1aBJICHHUS.

7. Omnpenenenuie k03 PUIUEHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHue KECTKOCTU MPYKUHBI.

Omnpenenenue paOOThl CUJIBI TPEHHS MPU PAaBHOMEPHOM JIBHJKEHUM Teja
10 TOPU30HTAIBHON MMOBEPXHOCTH.

10. OmpesienieHde  paboOThl  CUJIBI  YIIPYTOCTH TMpU  NOABEME Tpy3a C
UCIOJIb30BaHUEM HETOJBHKHOTO U TOJABHKHOTO OJIOKOB.

11. 3yyeHue 3aKkoHa COXpaHEHUsI SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUSA U BOJIHBI.

Konebarenbnoe nuxenue. OCHOBHbIE XapaKTEPUCTUKH KOJeOaHUii: TIepUo,
4acToTa, aMIUIuTya. MareMatuueckuii U NMpy>KUHHbIN MasTHUKU. [IpeBpaiienue
SHEPTUU MPH KOJIEOATEITHHOM JIBHXKEHUH.

3aryxaromme  koneOanus.  BolHyxknenHole — koneOanus.  Pe3oHaHc.
Mexanudeckue BoJHBL. CBoiicTBa MeXaHWYeCKUX BOJH. [IpogonbHble
NOMNEpPEYHble BOJIHBIL. JlnMHA BOJNHBI M CKOPOCTh €€ pacinpoCTPaHEHMS.
MexaHnuyecKue BOJHBI B TBEPAOM TeEJI€, CEICMUYECKHUE BOJIHBI.

3Byk. I'poMKoCTh 3Byka U BbicoTa ToHa. OTpakeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

1.

Jlabopamopnuie pabomot u onvimot.

1. OmpeneneHue dYacTOThl M Tepuoja KoieOaHWii MaTeMaTUYeCKOTO

MasTHHUKA.

2. Ompezenenne 4acTOTHI U Meproaa KoJieOaHUN MPY>KUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCUMOCTH TiepHUoja KOJeOaHUW MOABEIICHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

4. VccmenoBaHue 3aBUCUMOCTH TIEpHO/ia KoJieOaHUH MPY>KUHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IlpoBepka He3aBUCMMOCTU Tepuoja KosiebaHUIl rpy3a, MOABEIIEHHOTO K
HUTH, OT MaccChl Tpy3a.

6. OnbITBI, JEMOHCTPHPYIOIIME  3aBUCUMOCTb  MEpHoja  KoyieOaHHit
NPY>KUHHOTO MasgTHUKA OT MAcChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepeHue yCKOpeHus: CBOOOIHOTO NaJeHUsI.

Paznen 10. Di1eKTpPOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.



ONEeKTPOMArHUTHOE  MOJie.  OJIEKTpOMarHuTHele  BOoiHBL.  CBoOMCTBa
ANEKTPOMArHuTHhIX BOJH. llIkanma »neKTpoMarHuUTHBIX BOJIH. Vcnonb3oBanue
ANEKTPOMArHUTHBIX BOJIH JUJISI COTOBOM CBSA3U.

DnekTpoMaruuTHas npupoaa cera. CkopocTe cBeta. BonHOBBIE CBOMCTBA
CBETA.

Jlabopamopnuie padomut u onvimot.

1. M3yyeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C MOMOUIBIO MOOWUIBHOTO

TenedoHa.
Pa3gea 11. CBeToBBIE SIBJICHUS.
JlyueBas MOJIC/Ib CBeETa. Hctounuku CBETAa. [IpssmonuHErHOE

pacnpoctpanenue ceta. 3atMmenusi Connia u Jlynsl. Otpaxkenue cpeta. [lnockoe
3epKajio. 3aKOH OTPAKEHUS CBETA.

[Ipenomnenune cBeta. 3akoH TmperaomieHus cBera. [losHoe BHyTpeHHEe
OTpakeHue cBera. Vcnonap30BaHWE TOJMHOTO BHYTPEHHETO OTPaXKEHUs B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xox onayuerr B guH3e. OnTuueckas cucrema (Qoroamnmapara,
MUKPOCKOINAa M Tejieckomna. ['ma3 kak omnrTuyeckas cuctema. bIu3opykocTh U
JaTbHO30PKOCTb.

Paznoxenune Oenmoro cBera B crmekTp. Onwitel HerloTona. Crokenue
CIIEKTPaJIbHBIX IBETOB. J[Mcniepcus cBeTa.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUS CBETOBOTO Jiyda OT yrjia

naJCHUs.

2. W3yuenue xapakTepuUCTUK U300paKE€HUS MPEIMETa B INIOCKOM 3€pKaJe.

3. HccienoBanue 3aBUCUMMOCTH yTJIa MPEJIOMIIEHUSI CBETOBOIO Jiyda OT yria

NaJECHUS Ha TPAHULIE «BO31YX—CTEKIIO».

4. Tlomyuyenue n300pakKeHUM C TOMOIIBIO COOMPAFOITIEH JTMH3HI.
Omnpenenenne (HOKYCHOTO pacCTOSHUAA U ONTHYECKON CHIIBI cOoOMparomen
JIUH3BL.

6. OMBITHI IO PA3J0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmbBITBI TIO BOCHPUATHIO IIBETA MPEAMETOB NPHU UX HAOIIOJICHUU 4Yepe3
I[BETOBBIC (PUIIHTPHI.

Pa3gea 12. KBaHnToBBI€ SIBJICHHS.

Omnwitel Pesepdopna u mmanerapHass Mojenb atoma. Mojaens atoma bopa.
Hcnyckanue u nornomieHne ceera aromoM. KBanTel. JInHeHYaTsie CIEKTPBHI.

PannoaktuBHOCTh. Anb(da-, 6eTa- 1 raMma-uznydeHus. CTpoeHue aTOMHOTO
aapa. Hykimonnas wmoaens aromHoro sapa. HM3oromel. PaamoakthBHBIE
npeBpanienusd. [lepuos nonypacmajia aTOMHBIX SIIEP.



SlnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsAJOBOTO M MAacCOBOTO YHCEIL.
OHeprusi CBsi3M aTOMHBIX sfep. CBsA3b Macchl M dHEpruu. Peakumm cuHTE3a H
nenenus anep. Mcrounukn sHeprun CoJiHIa U 3BE31.

SnepHas sHepretuka. JleMCTBUS pPagUMOaKTUBHBIX W3JIYYCHUH Ha HKUBBIC
OpraHu3MBl.



IINTIAHUPYEMBIE PE3YJBbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA

N3yuyenue ¢pu3MKM HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpPaBICHO

Ha JIOCTUXKEHUE JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3uku Ha ypoBHE OCHOBHOI'O 00IIeTO 00pa3oBaHUs

y obOyuaromierocs 0yayT cOpMUPOBAHBI CIEAYIONIUE JIMYHOCTHBIE PE3yJbTaThl B
YJacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— MPOSIBJIEHNE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOM
bu3nUIecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DUZUKOB;

2) rpa:kKIaHCKOro0 M IyXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

— FOTOBHOCTh K aKTUBHOMY y4YacTUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U JTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMECHEHHEM
JOCTH)KEHUHN (DU3UKWU;

— OCO3HAHME BaXHOCTU MOPAIBHO--3TUYECKUX MPUHIUIIOB B JIESTEIBHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE 3CTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
HOCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOIO HMHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAy4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIE0BATEIbCKOM
NEATEIbHOCTH;

5) ¢opMupoBaHusT  KYJbBTYPbl 3A0POBbSI W  3MOLMOHAJBHOIO
0J1aronoJy4us:

— OCO3HAaHME LIEHHOCTH 0e30macHoro oopaza >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEJACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C 3JIEKTPUUYECKHUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCTH, HaBbIKa pedIeKCHH, MPU3HAHKE CBOETO TIpaBa Ha
OMMOKY ¥ TaKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUYECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COIIMAJIbHOM HAIpPaBIICHHOCTH, TPEOYIOIMX B TOM 4YHCIEe U (U3NUECKUX
3HAHUM,

e — MHTEPEC K MPAKTHUYECKOMY U3YUYEHUIO TPOQPECCUil, CBI3aHHBIX C (DU3UKOI;

e 7)3KOJOrN4eCKOr0 BOCIIUTAHMS:

e — OpHEHTalus Ha NMpUMEHEHUEe (U3MYECKUX 3HAHUU sl pelieHus 3a7ad B
obslacTi OKpy’Karolied cpenpl, MIAHUPOBAHUS TOCTYNKOB M OIEHKH WX
BO3MOXHBIX TTOCIEACTBUHI JJIs1 OKPYXKAIOUIEH CPEIbI;

e — OCO3HaHHME IJI00AJLHOTO XapaKTepa AKOJOTMYECKUX MPOOJIeM U MyTeu ux
pelieHus;

e 8) aganTanMm K M3MEHSIIOIIHMCSI YCJOBHSIM CONMAJLHOW M MPHPOIHOI
cpebl:

e — TOTPeOHOCTH BO B3aWMOJICUCTBUU TMPU BBHITIOJHEHUU HWCCIEIOBAHUN U
MPOEKTOB (PU3UYECKONM HANPABICHHOCTH, OTKPBITOCTh OIBITY W 3HAHUSIM
APYTHX,

e — TIOBBIIICHWE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUUYECKYIO
JeSITeIbHOCTD;

e — MOTPeOHOCTh B (GOPMUPOBAHNHY HOBBIX 3HAHUM, B TOM YHCJIE POPMYITUPOBATH
U7, TIOHSATHUS, TUTIOTE3bI O (U3UICCKUX OOBEKTAX U SABJICHUSX;

e — OCO3HaHME Ae(HUIIMTOB COOCTBEHHBIX 3HAHWNM M KOMIIETEHTHOCTEH B 00JIaCTH
[1)76370 478

e — IUIAHUPOBAHHE CBOETO PAa3BUTHA B MPUOOPETEHWH HOBBIX (HUIUIECKUX
3HAHUM;

e — CTPEMJICHHE aHAJU3UPOBATH M BBISBIISATH B3AMMOCBS3HU IIPUPOJIBI, O0IIIECTBA U
SKOHOMHUKH, B TOM YHUCJIE C UCIIOJIB30BaHHEM (DU3NUECKUX 3HAHUIA;

e — OIICHKA CBOMX JCHCTBUUA C Y4Y€TOM BIHSHUA Ha OKPYKAIOIIYI0 Cpenay,
BO3MOJKHBIX TJIOOQTIBHBIX MTOCEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynbraTe OCBOCHHS MporpamMmbl 1o (HU3UMKE HAa YPOBHE OCHOBHOT'O
oOmrero odpa3oBanus y o0ydaromierocst OyayT copmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIIbHBIC YHUBEPCAIBHBIC YIeOHbIC TCHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCAJIbHBIC  y4eOHBIC  JICHCTBHUS, PETYJIATHBHBIC
YHHUBEpCAIbHBIC YICOHBIC ICHCTBUS.

ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC Y4eOHbIE 1eHCTBUSA

Ba3oBble JJoruuyecKkue JelcTBUA:



BBISIBISITh M XapaKTEpHU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(stBIEHUM);

YCTaHABJIMBATh CYLIECTBEHHbIN MPU3HAK KJIAcCU(PUKALUNA, OCHOBAHUS IS
000011IeHHs U CPAaBHEHUS,

BBISIBJISIT 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (hakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh NPUYMHHO--CIIEICTBEHHbBIE CBS3U NPU W3YYEHUU (U3HUECKUX
SBJICHUW U MPOLIECCOB, J€1aTh BBIBOJBI C UCIOJb30BAHUEM JIE€IYKTUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aHMMOCBSI3AX
(du3MUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOCOO pemnieHus y4eOHOM (u3nuyeckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIICHMs, BHIOOp Hauboliee
MOJIXOJISIIET0 ¢ YUETOM CaMOCTOSATEIBHO BBIIEIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKNeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOKHBIN
du3nyueckuii SKCIEPUMEHT, HEOONbIIOE HCCIeAOBaHUE (U3MUECKOTO
SBJICHUS,

OLICHMBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh HH(OpMaIuIO,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATEIHHO (POPMYIUPOBATH 000OIIEHHS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUSI, OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalibHEiIee pa3BUTHE  (U3HUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIONIOKEHUSI 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTH Pa3JIMYHbIe METOJbI, HHCTPYMEHTBI U 3aIpOCHl TIPH ITOUCKE U
orObope HMH(pOpPMAIIMU WA JAaHHBIX C Y4ETOM NPEUIOKCHHOW ydeOHOMU
dbu3nveckoi 3a1a4m;

aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U WHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM TPEICTABICHNUS,

CaMOCTOSATETILHO ~ BBIOMPATh ONTUMAJIbHYIO (OpMY TpeICTaBICHUS
uHbOpMAIIMK W WUTIOCTPUPOBATh pElIaeMble 3a7a4d  HECIOKHBIMU
CXeMaMH, JIuarpaMMaMu, UHOU TpauKOi U UX KOMOUHAITUSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI¢ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIC HA PEIICHHUE 3aJaud U TMOJJIep)KaHue
0J1aroXKeaaTeIbHOCTH OOIICHMS,;



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4Me U CXOJCTBO NO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3YIbTaThl BBIIOJHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBAa  KOMAaHIHOM U
UHAUBUAYAJTbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nyYecKon
npo0JIeMBbl;

OPUHUMATh L€ COBMECTHOM NIESITENbHOCTH, OpPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHXKEHHIO: paclpeieNsiTh poJiM, OOCYX AaThb MPOLECCH U
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa 1o
CBOEMY HAINpPABJICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/]Ibl;

OLICHMBATh KaueCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSTEILHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe JeHCTBUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYalHsIX, TPEOYIOIIHNX
JUTsl peteHust GU3NYEeCKuX 3HaAHUI;

OPUEHTUPOBATHCS B  PAJIMUYHBIX MOAXOAAX NPHUHATHS  pelIeHUn
(MHIUBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyMINeE, MPUHATHE pEelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPelIeHUs GU3MUECKON 3a7a4u WU
IUTaHA WCCJIEJAOBAHMS C YyU4ETOM HMMEIONIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHIH;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

J1aBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MECHEHUS,
OOBSCHATh TPUYMHBI  JOCTIKEHUS (HEHOCTHKEHHS) PE3yJbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHb KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nueckoro WMCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENNBCTB, W3MCHHBIIMXCS CHUTYyallMi, YCTAaHOBJICHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIU U YCIOBUSM;

CTaBUTh Ce0s HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATH CBOE MPABO HAa OMIMOKY MpHU perieHUH (HU3NYECKUX 3a/1a4 WU
B YTBEPXKIACHUAX HA HAYYHBIE TEMBI M TAKOE XKE IIPaBO APYIOro.

NPEAMETHBIE PE3YJIbTATBI

K xoHIy o0yueHusi B 9 Kiaacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

UCIIONIb30BAaTh MOHSTHUS: CUCTeMa OTCY€Ta, MarepuaibHas TOYKa,
TPaeKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOI'O JBIDKCHHS, aedopmalus
(ympyrasi, TIacTUYecKas), TpPEHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPY3KH, LEHTP TKECTH, aOCOMIOTHO TBEpPIOE TENO,
HEHTpP TSKECTU TBEPIIOTO TeJia, paBHOBECHUE, MEXAHHUECKUE KOJICOaHUsS U
BOJIHBI, 3BYK, HH(GPa3ByK M YJAbTPa3BYK, OSJIEKTPOMArHUTHBIE BOJIHBI,
IIKaja JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JIaIbHO30PKOCTh,
CIIEKTPBI UCITYCKaHUS U TOTJIONIEeHUs, ayibda-, OeTa- U raMMa-u3IydeHus,
W30TOIIbl, S/IEpHAsi SJHEPTreTUKA;

paznuyaTh S[BJICHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOIUHEIHOE
NBIDKCHHE, PABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
naJIeHue TeJl, paBHOMEPHOE JBUKECHHUE MO OKPY>KHOCTH, B3aUMOJCUCTBUE
TeJ, PEaKTHUBHOE JIBI)KCHHUE, KoJieOaTelIbHOE IBIKEHHE (3aTyxarolue U
BLIHY)KJICHHBIC KOJeOaHHUs), PE30HAHC, BOJIHOBOE JIBIDKCHHE, OTPaKCHHUE
3ByKa, MPSIMOJIMHEWHOE pPaCIpPOCTPAHEHUE, OTPAXKECHHE M MPEIOMIICHUE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, pa3JIOKEeHHE OEJIoro cBeTa B
CIIGKTp U CJOXEHHE CIIeKTpaJbHBIX IIBETOB, JIMCIEPCUSI CBETa,
€CTECTBEHHAsl PaJIMOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHNYATOrO CHEKTpa
U3JIYYEHHMS) 110 ONMMCAHUIO KX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3HUECKOE SBJICHHUCE;

pacrio3HaBaTh IPOSBICHHE M3YYCHHBIX (PU3NUECKUX  SBICHUH B
OKpYyXXaromieM MHupe (B TOM 4YHCIC (U3HUCCKUE SBICHUS B IPHUPOJIEL:
MPUJIMBBI U OTJWBBI, ABM)KEHUE TITIaHET COJTHEYHON CUCTEMBI, pEaKTUBHOE
JIBUKCHUE JKUBBIX OPTraHU3MOB, BOCHPHUSITHE 3BYKOB JKHBOTHBIMH,
3EMJICTPSICCHUE, CEMCMHUYECKHUE BOJIHBI, I[yHAMH, 03XO, IB€Ta TeJI,
ONTHYECCKHUE SBJICHUS B TPHUPOJE, OMOJIOTHYECKOE JEHCTBHUE BHJIMMOTO,
yIBTPA(QHUOIETOBOTO ¥ PEHTTEHOBCKOTO HW3JIYYCHUW, €CTECTBCHHBIN
pPaauoOaKTUBHBIN ()OH, KOCMHUYCCKHE JIYYH, PATUOAKTHBHOC H3IIYyUCHHUC
MPUPOJIHBIX MHUHEPAJIOB, JCWCTBUE PATUOAKTUBHBIX W3JIYYCHHUM HaA
OpraHu3M 4YeJIOBEKa), MPHU 3TOM IEPEBOJUTHh MPAKTUYECKYIO 3ajady B
y4eOHYI0, BBIICIISATh CYIICCTBCHHBIC CBOMCTBA (NIPU3HAKH) (PU3HUCCKUX
SIBIICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCIIOJIb3Ys
dbu3nYeckue BEIUYMHBI (CPENHSII M MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBW)KEHHH, YCKOpPEHHE, TMEepeMeEIleHUEe, IMyTh, YIJIoBas
CKOpPOCTb, CHJIa TPEHHUS, CHJIa YINPYTOCTH, CHJA TKECTH, YCKOPEHUE
CBOOOJHOrO TMAaJeHusi, BEC Tela, HUMIYJIbC Tela, WMITYJIbC CHUJIbL,
MexaHuuyeckass paboTa W MOIIHOCTh, MOTEHIMAIbHAS JHEPrus Tea,
MOJHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHIIMAIbHASI YHEPTHS CHKATON
OPY>KUHBI, KUHETUYECKAs DJHEprus, IOJIHAs MEXaHWYecKas »JHeprus,
NEepPUOJ U YacToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTesib MPEIOMIICHUSI CPEJibl), IPU ONMHUCAHUU
NPaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICIT HCIOIb3YEMbIX BEIUYUH,
0003Ha4YeHUsI W E€IUHUIIBI (U3NYECKUX BEIUYHMH, HAXOAUTH (HOPMYIIHI,
CBSI3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH Tpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEJIUYUUH;
XapaKTepU30BaTh CBOWCTBA TeJl, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIONIB3Ysl 3aKOH COXPAHECHUS JHEPrUH, 3aKOH BCEMHUPHOTO TATOTCHUS,
OPUHITMIT  CYNEPIIO3UIIMKA CHWJI, TPUHIMI OTHOCUTEIbHOCTH [ ammes,
3akOHbl HbIOTOHA, 3aKOH COXpAaHCHHSI MMITYJIbCAa, 3aKOHBI OTPXCHUS U
IIPEJIOMIICHHSI CBETA, 3aKOHBI COXPAHEHU 3apsiI0OBOTO U MAacCOBOT'O YUCET
OpU AJIEPHBIX PEAKIUsAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY
3aKOHA U 3alIUChIBATh €70 MAaTEMATHUYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3NYECKHE MPOIECChl M CBOMCTBA TeJN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUld MPAaKTUKO-OPUEHTUPOBAHHOIO XAPAKTEPA: BBISABIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsICHEHHWEe U3 2-3
JOTUYECKUX IIAroB C OMOPOM Ha 2—3 M3yUYEHHBIX CBOMCTBA (M3HYECKUX
SIBIICHUH, (PU3NIECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacdy€THbIC 3amadd (omuparommecs Ha cucremy u3  2—3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIINE (PU3UUYECKUE
BEJIMYMHBI: HAa OCHOBE aHAJIW3a YCIOBHS 3aJauyd 3alUChIBAaTh KPAaTKOE
yCIIOBUE, BBISBIISATH HEJAOCTAIOIINE WM H30BITOYHBIC JaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIC TSI PEUICHUs, TPOBOAUTH PACUETH U
OIICHMBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUA (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMBbI, KOTOPbIE MOXHO PpEUIUTh MpPHU MOMOIIH
¢u3HUeCcKrX METO/OB, HWCIIONB3Yysl ONHUCAHWE WCCICIOBAHUS, BBIICIATH
IpOBEpPSIEMOE  MPEAMNOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsJIKA
NPOBEACHUSI  UCCIEAOBaHUA, JelaTh BBIBOJAbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OTBITOB;



NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PU3UYECKUX SIBICHUNW WIH
(u3nUecKuX CBOWCTB Tell (M3yyeHUE BTOporo 3akoHa HbproToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojeOaHWN NpPYKUHHOTO
MasiTHUKA OT MAacChl Ipy3a W KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJI€OaHUH, MPSIMOJIIMHEHOE pacpoOCTpaHEHUE CBETa,
pasnokeHue Oenoro cBera B CIEKTpP, U3YUEHUE CBOWMCTB M300pakKeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsI MpeameTa B coOMparomen
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOATENILHO  cOOMpaTh YCTAaHOBKY M3 H30BITOUHOTO Habopa
o0OpylOBaHUS, ONHCHIBAaTH XOJ ONbITA W  €ro  pe3yabTaThl,
(GopMyTUpPOBATH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, OIMpenesss
CpelHee 3HayeHHe U3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparoleli JuH3bl), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOTO Mpudopa);

NPOBOJIUTh HWCCIICIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEIUYHH C
UCTIOJh30BAaHUEM TMPSMBIX W3MEPEHUH (3aBUCHMOCTh MYTH OT BpPEMEHU
NpU PaBHOYCKOPEHHOM JBMKCHHHM 0€3 HA4YalbHOW CKOPOCTH, IEpHOJa
Kosie0aHUii MaTeMaTUYeCKOTO MasTHUKA OT JJMHBI HUTH, 3aBUCUMOCTH
yria OTpa)X€HUsl CBETa OT yrja MaJeHUs W yria NpeloMJICHHsS OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJOBAHHME, CaMOCTOATEIBLHO COOHMpAaTh
YCTaHOBKY, (UKCHUPOBATh pE3yNbTaThl MOJYYEHHOW  3aBHCHUMOCTH
¢u3nUecKnX BEJIMYMH B BHUJAE TaOMUIl U TpaduKOB, JenaTh BHIBOJABI IO
pe3ynbTaTaM HCCIIECIOBAHUS;

NPOBOAUTh KOCBEHHBIE W3MEpPEHUS (PU3NYECKUX BETUYUH (CpemHsis
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOrO TMaJIeHHs, JXECTKOCTh MPYXHUHBI, KOIPOHUIUEHT
TPEHHsI CKOJBKEHHs, MEXaHudeckass paboTa W MOIIHOCTb, 4YacTOTa M
nepuos KosieGaHMl MaTeMaTHYeCKOro U MPYXUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMpAIONIeH JWH3BL, PAAUOAKTHBHBIA  (OH):
IUITaHUPOBAaTh HU3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATD U3MEPEHMUSI, CIIEeAys MPEUIOKEHHON MHCTPYKLUHU, BHIYUCISATH
3HAa4YCHHE BEIMYMHBI U aHATU3UPOBATH MOJIYYEHHBIE PE3YIbTaThl C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNI;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
o0opyT0BaHUEM;

pa3inuyaTh OCHOBHBIC TIPU3HAKM H3YYEHHBIX (PU3UUYECKHX MOJIEIICH:
MaTepuaibHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHUK



CBETa, JIy4, TOHKas JIMH3a, IUJIAaHETapHas MOJEIb AaToMa, HYKJIOHHas
MO/IeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUs (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOXKEHUS, PACCTOSHUS M YCKOPEHHs, pakeTa,
9XO0JIOT, OYKHM, Mepuckorn, (oroanmapar, ONTHYECKHUE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBaX (U3WYECKUX SBICHUM UM  HEOOXOAuUMBIE (PU3MUYECcKue
3aKOHOMEPHOCTH;

UCTIOJIh30BaTh CXEMBI U CXEMAaTUYHBIE PHUCYHKH M3yYEHHBIX TEXHUYECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
OpU pemieHUuN Y4eOHO--PaAKTUYECKUX 3a/lad, ONTHYECKUE CXEMBI s
OCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U coOMparomieil JInH3e;
NPUBOANTh  TpPHUMEpPHl  (HAXOAWTH WHPOPMAIMIO O  TPHUMEpax)
NPaKTUYECKOTO HCTOIb30BaHUS (M3MUECKUX 3HAHUN B IOBCEIHEBHOMN
AKU3HU JJIs1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS W COOJIOICHUS
HOPM SKOJIOTHYECKOTO MOBEICHHS B OKPYIKaIOIIEH Cpejie;

OCYILECTBJIATh TMOUCK HHPOpMAUK (U3NYECKOTO COAEpXKaHUS B
WHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTH OIpeAesIeHUs] JOCTOBEPHOCTU MOJYyUYE€HHOM MH(OpMaUKU Ha OCHOBE
UMEIOIIMNXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCIOJIb30BaTh IIPU BBINOJHEHUH YUEOHBIX 33JJaHUN Hay4HO--IIOMYJISIPHYIO
auTepatypy  (pU3MUEecKOro Coaep)KaHMs, CIIPAaBOYHBIE  MaTepHallbl,
pecypebl cetu MIHTepHET, BIageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS Ha OCHOBE
UHpOpMAIMM U3 HECKOJBKUX HMCTOYHHMKOB (PU3UYECKOTO COJEpKaHUS,
MyOJIMYHO MPEACTABIATh PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, TpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYEHHBIN
HNOHATUHHBIA amnmapar HU3y4aemoro paszesia (U3HKH U COIMpPOBOXKIATH
BBICTYIIJICHUE TMPE3CHTAMe ¢ Y4€TOM OCOOCHHOCTEW ayJuTOpuun
CBEPCTHHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE



9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nen 1. Mexannueckue siBJ1eHHSA
MexaHHueCcKoe JBMKEHUE U CIIOCOOBI €T0
1.1 10 1
OTIHCAHUS
1.2 B3aumoeticTBue Ten 20 1 3
1.3 3aKOHBI COXpaHEHUS 10 3
Hroro mo pazgeny 40
Pazgen 2. Mexannveckue KoJie0aHUsi H BOJHBI
2.1 MexaHunueckue KoaeOaHus 7 3
2.2 MexaHu4ecKue BOJHBI. 3BYK 1 3
Hroro mo pazgeny 15
Pa3nes 3. DiieKTPOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHUTHOE TOJIE U 6 5
' AIIEKTPOMArHUTHBIE BOJTHBI
Hroro no pazneny 6
Pa3nen 4. CBeroBble sIBJICHUS
4.1 3aKOHBI pacIIPpOCTPAHEHUS CBETA 2
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI
4.3 Paznoxenue 6e10ro cBeTa B CIEKTP




Hroro no pazgeny 15
Paspnen 5. KBanToBbBIC sIBJICHHS
5.1 Hcenyckanue v NOromeHrne CBeTa aroMoM
5.2 CrpoeHue aTOMHOTO siipa
5.3 SnepHbie peakuun
Hroro no pazneny 17
Pa3nen 6. IloBTopuTeibHO-0000 a0 1IM I MOYJIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 9
' Kypca ¢usuku 3a 7-9 kmacc
Hroro mo pazgeny 9
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 27







IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmuecTBo yacos
Jara
Ne n/m Tema ypoka IIpakTuyeckue
Bceero H3Y4YeHH s
padoTsl
BBoanslii nHCTpyKTa) 1o Th.
1 [TorpemHoOCTH NPSIMBIX U KOCBEHHBIX 1
M3MEpEeHU N
9 JlabopaTtopHnas pabota 1
«OrnpeneneHue MIOTHOCTH TBEPJOTO TEIa»
JlaGopaTtopHnas pabota
3 «M3mepenne kordduimenta TpeHus 1
CKOJIbKEHUS
4 JlaGopaTtopnas pabota 1
«U3mepenne )KECTKOCTU MPY>KUHBD)
JlaGopaTtopHnas pabota
5 «M3MepeHune BbITAIKUBAKOUIEH CUIIBI, 1
JEHCTBYIOLIEH Ha TEJO MOTPYKEHHOE B
KUIKOCTH)»
Jlaboparopnas pabota «Onpenenexnue
6 CKOPOCTH PaBHOMEPHOTO JBWKEHUS 1
[IapuKa B JKUJIKOCTH»
JIaGoparopHas paboTa
7 «OnpeneneHue cpeHend CKOPOCTH 1 1
CKOJIbXKEHHUs OpYyCKa 110 HAaKIIOHHOM
IIJIOCKOCTH»
8 JIaGoparopHas paboTa 1




«M3ydenus IBMKEHUS Teja 1o
OKPYXHOCTH

Jlaboparopuas paboTa

«Omnpenenenre pabOTHI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JABMIKCHUU TEJIa 110
TOPU30HTAIBHOM TUIOCKOCTH»

10

JlabopaTtopHnas pabota

«Ornpenenenue paboThl CUIIBI YIIPYTOCTH
MIPH TIOTBEME TPY3a C HCITOJIb30BAHHEM
HETIOJIBMYKHOTO OJIOKa»

11

JlabopaTtopHnast pabota
«OmnpeneneHne MOMEHTA CUJTBI,
JEHCTBYIOIIETO HA PhIUar

12

JlaGopaTtopHnas pabota

«Omnpenenenue pabOTHI CUIIBI YIPYTOCTH
IIPH TIOIBEME TPY3a C HCIIOJIB30BaHUEM
MOJIBIKHOTO OJIOKa)

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH CHITBI
TPEHUS CKOJIBKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHSI

14

JlaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTH PACTSKEHUS
(nedopmanun) NpykKMHbI OT NPHIIOKEHHOMN
CHJIBD»

15

JIaGoparopHas paboTa
«MccnenoBanue 3aBUCUMOCTHU TIEpHOJa
KoJIe0aHUN PY>KUHHOTO MasiTHUKA OT




Macchl rpy3a U )KECTKOCTH MPYKUHBD)

16

Jlaboparopnas padoTa

«HccnenoBanue 3aBUCMOCTH MIEPUOIA
KOHe6aHI/Iﬁ HUTAHOTO MasgTHHUKA OT MaCChl
rpy3a 1 JUIMHbI HUTW»

17

JlabopaTtopHnas pabota
«HMccnenoBanne 3aBUCHMOCTH ITyTH OT
BPEMEHU IIPU PaBHOYCKOPEHHOM
JBIKEHUH 0€3 HavaIbHOW CKOPOCTHY

18

JlaGopaTtopnast pabota

«IIpoBepka HE3aBUCUMOCTH,
BBITAIKMBAIOIIECH CHIIbI, IEHCTBYIOMIEH HA
TEJIO B JKUJIKOCTH, OT MACCHI TEIa»

19

JlaGopaTtopHnas pabota

«IIpoBepka TMHEHHON 3aBUCUMOCTH
JUIMHBI CTOJIOMKA KUAKOCTU B
TEPMOMETPHUUECKOHN TpyOKe OT
TEMIIEPATYpPbD»

20

JlaGopaTtopHas pabota
«OmnpeaeneHrne OTHOCUTEIIbHOM
BIIQYKHOCTHU BO3IyXa»

21

JlaGopaTopHas pabota

«OrnpeneneHue KoJIN4eCTBa TEIUIOTHI,
MOJIy4eHHOH BOJOH MpH TEIIO0OMEHE C
HAarpeTbIM aJTIOMUHUEBBIM LIWJIMHIPOM

22

JIaGopatopHas paboTa
«IIpoBepka 3aBUCMOCTH JaBICHUS
BO3/lyXa OT €ro 00b&Ma 1 TeMIeparypbh»




23

JIaboparopHas paboTa
«OmnpeneneHne MEKTPHUECKOro
COIPOTHUBIICHUS PE3UCTOPA»

24

Jlaboparopnas paboTa

«Omnpenenenne pabOTH K MOITHOCTH
AIIEKTPUYECKOTO TOKA, BBIJIEIIEMON Ha
pe3ucrope»

25

JlabopaTtopHnast pabota

«IIpoBepka npaBuia CI0KEHUSA
HaIPsDKCHUH TIPH MTOCIISI0BATEILHOM
COEJIMHEHUH JIBYX PE3UCTOPOB)

26

JlaGopaTtopHnast pabota

«[IpoBepka mpaBuIIa sl CHIIBI TOKA TIPU
napajuieIbHOM COCTUHCHUH JIBYX
PE3UCTOPOBY

27

JlaGopaTtopHnas pabota

«[IpoBepka 3aBUCHMOCTH DJIIEKTPUIECKOTO
COIIPOTHUBJICHUS MPOBOJIHUKA OT TUIOMIA/IN
€ro MOTIEPEYHOTO CEUCHUS

28

JlaGopaTtopHas pabota
«[IpoBepka 3aBUCHMOCTH JIIEKTPUIECKOTO
COIIPOTHUBJICHUS OT €TO JJTHHBI»

29

JlaGoparopHas paboTa
«OnpeeneHre ONTUYECKON CHIIBI
coOuparoren JTUH3bD»

30

JIaGopatopHas paboTa
«ITomyuenne nzo6paskeHNe ¢ TOMOLIBIO
coOuparoren JTUH3bDY




O0600611eHne Ta00PaTOPHOTO MPAKTUKYMA

31 1o paszgeny «MexaHuka»

32 O06006mu1eHne 1a00PaTOPHOTO MPAKTUKYMA
0 pazaenny «JIEKTPOINHAMUKAY

33

34

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI JJIS1 YUUTEJIA

Metoaudeckoe IIOCOOME T10 MUCIIOJIBL30BaHHIO Ha60paTOpHOI‘O KOMIIJICKCA JJIsA
yq€6HOﬁ HpaKTquCKOﬁ Hu HpOCKTHOf’I ACATCIIBHOCTH 11O (1)I/ISI/IKC

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

«Dusuka.RUy»






