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MNOACHUTEJBHASA 3AIINCKA

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, IIOCKOIbKY (PM3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y9aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 (U3HIECKOi Teorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY MUpa, MPEIOoCTaBisieT Hauboliee sICHbIC
oOpa3ibl MPUMEHEHUsI HAYYHOTO METOJa MO3HAHUA, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUI O MUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa30BaHUS B CTPYKTYpe OOIIero
o0pa3oBaHus COCTOMT B (DOPMHUPOBAHMM €CTECTBEHHOHAYYHOM TPaMOTHOCTU U
MHTEpeca K HayKe y 00yJaronuxcs.

N3yyenune @usukun Ha 0a30BOM YypOBHE MPEIOJIaracT OBJaJCHUE
CICAYIOIMIMMU KOMIIETEHTHOCTSIMUA, XapaKTEPU3YIOIMIMMU €CTECTBEHHOHAYUYHYIO
rPaMOTHOCT:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCJICI0BAHNUS;

e HHTEPOPETUPOBATh  JAaHHBIE WU HUCIOJB30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl TOJIyYE€HHS BBIBOJIOB.

[enn wusyueHuss (PU3NKK HA YpPOBHE OCHOBHOrO 0O0OIIero oOpa3oBaHUS
onpenenensl B Konmenmuu mnpenonaBanus ydeOHoro mnpenMera «®Duszmka» B
oOpa3zoBarenbHBIX opraHusammsx Poccuiickoit ®Denepaiuu, pean3yrOINIMX
OCHOBHBIE  00I11€00pa30BaTEIbHBIC MPOTPAMMBI, YTBEPKIEHHON pEIICHHEM
Komnerun Munucrepctsa npocsemienust Poccuiickoit @enepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

Heau nzyyenuss Gusnku:

e TmpuoOpeTeHHne HWHTEepeca W CTPEMJICHUS OOYYalolUXCs K HaydYHOMY
W3YYCHHUIO TPUPOIbI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e Ppa3BUTHE MPEJCTABJICHUN O HAYYHOM METO/Ie TO3HAaHUS U (POopMUpOBaHUE
HCCIIEI0OBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUSI OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTAIbHbBIX 3aKOHOB (DPHU3UKH;

e (opMupoBaHUE MPEJACTABICHUN O poiu (U3UKH IS Pa3BUTUSI APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE  TMPEACTABICHUH O  BO3MOXHBIX  chepax  Oymymiei
npoecCHOHATEHON AESTENBHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JanbHeieMy 00y4eHUI0 B 3TOM HalpaBJICHUH.

JocTikeHue 3TUX Lened nporpamMmbl 1o (U3MKE HAa YPOBHE OCHOBHOTO

o011ero 06pa3oBaHusl 00ECIIEUNBACTCS PEIICHUEM CIEAYIONIUX 3aaY:



e TmpuOOpeTeHHWe 3HAaHUW O JHUCKPETHOM CTPOCHHUU BELIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX

e TMpuoOpeTeHNEe YMEHUU OMHUCHIBATh U OOBSACHATH (PU3NYECKUE SIBJICHUS C
UCITIOJIb30BAaHUEM TOJIYYCHHBIX 3HAHUM;

e OCBOCHHE METOJOB pEIICHHS MPOCTEHIIUX pacy€THBIX 3a7ad C
UCIIOJIb30BaHUEM duznyeckux Mojienel, TBOPUYECKUX u
MPaKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHUU HAOIIOAATH MPUPOJHBIC SBICHUS U BBIOJHSITH OMBITHI,
nJabopatopHble  pabOTBl U HKCIEPUMEHTAJbHBbIE HCCIEJOBAHUS C
UCTIOJIb30BaHUEM U3MEPHUTEIHHBIX PUOOPOB;

e OCBOEHHE NPHUEMOB pabOTHl ¢ MHPpOpMaLUEH (PUINUECKOTO COAEpKAHUS,
BKJIIOYAsi HTH(POPMALIUIO O COBPEMEHHBIX JOCTIKEHUAX (U3HUKHU, aHAIU3 U
KPUTHUYECKOE OlICHUBaHUE UH(GOpMAIIHH;

e 3HAKOMCTBO cO chepamu npodhecCHOHANTBHON NEATEIbHOCTH, CBSI3aHHBIMU
C (QU3MKOH, W COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha
JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha uzyuenue ¢usuku (0a30BbI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus oTBoAuTCs B 9 kitacce — 102 vacoB (3 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA

9 KVIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABWKeHHE. MarepuanpHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHENHOE
nBrkeHue. HepaBHoMepHOe mpsiMonHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckOopeHHOE mpsiMOJIMHENHOE JBHKeHue. (CBOOOIHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon u yactora oOpalleHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIEpIO3ULUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. Y CKOpEHHE CBOOOJHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenne mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTuBHOE JBUKEHHE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
Tperust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEprus CKaTou NpykuHbl. Knunetnueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPIUU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGmroneHne MexaHHMUeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NyTE€W W TPACKTOPUM NBUKEHHS OAHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabOnronenue nBM>KEHMS Tela IO OKPY>KHOCTH.

HabGnrogenne MexaHMueCcKuX SBJICHUM, TPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHU OTHOCUTEIBHO
KabuHeTa (PU3MKH.

o vk~ w



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

3aBUCUMOCTh YCKOPEHUS Tejla OT MacChl Tela W JIEMCTBYIOIIEH HAa HETro
CHJIBL.

HaOmronenue paBeHcTBa CUIT PU B3aUMOJICUCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM IPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS IAPUKA WIN TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanrie 3aBUCUMOCTH IMyTH OT BPEMEHU TPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIBKCHHS.

OmnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue paboThI CHIIBI TPEHUS TTPU PABHOMEPHOM JIBUKEHUU TeJia 1o
TOPU30HTATIBHON TOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: IEPHO/I,
4acToTa, aMIUINTyAa. MaTemMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxzaenHole — kojeOanus.  Pesonanc.
Mexanudeckue BoJHBI. (CBOMCTBA MEXaHMUYECKMX BOJIH. IIponosbHble U
IIOTIEpEeYHble  BOJHBL. JInMHA BOJNHBI M CKOPOCTh €€  pacIpOCTPaHEHUS.
MexaHu4eckue BOJIHBI B TBEPAOM TEJIE, CEICMUYECKUE BOJIHBI.



3Byk. I'poMKoCTh 3ByKa W BbicoTa ToHAa. OTpaxkeHue 3Byka. MH(ppa3Byk u
yIIBTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue konebGaHUil Tesl MOA JNEHUCTBUEM CHIIBI TSKECTH M CHIIBI
YIPYTOCTH.
HabGnronenue xonedanuii rpy3a Ha HUTH U HA TIPYKUHE.
Habmroienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
PacnipocTpaneHue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKYCTUYECKHUI pE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpezgeneHne dYacTOoTbl M Iepuoja KojieOaHMd MaTeMaThuyecKoro

MasiTHUKA.
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2. OmpeneneHnie 4acTOThl U IEpHO/ia KoeOaHui MPY>KUHHOTO MasgTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. HccnenoBaHue 3aBUCMMOCTHU TMEPHOJIa KOJIEOaHUN MPYKUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUil Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONbITEI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh  MepHoJia  KojeOaHui
MPY>KMHHOTO MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaICHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  ODJEKTPOMAarHuTHele  BOJIHBL.  CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETa.
Hemoncmpauuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimaol.
1. M3ydeHue CBOWCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
tenedoHa.
Pa3pen 11. CBeToBbIe IBJICHUS.
JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pacrnipoctpanenue cBera. 3atMenusi Connina u Jlynsl. OTpaxenue ceera. [lmockoe
3epKajo. 3aKOH OTPaXKEHHUs CBETA.



[Ipenomnenue cBera. 3akoH mpesomieHUs cBera. [lomHOoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTpPaKEHUS B
ONTUYECKUX CBETOBOAAX.

JIunza. Xop nyyedt B tuH3e. Ontudeckas cucrema ¢oToarmapara, MUKpOCKOIa
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbeitel HetoTona. CroxkeHwue
CHEKTpalbHBIX IBETOB. JlMcepcust cBeTa.

Jemoncmpayuu.

[IpsiMONMHEHOE pacpOCTPaHEHHE CBETA.

OTtpakeHue cBera.

[Tonyyenue n300paxxeHui B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop ntydeit B coOuparonieit JInH3e.

XO0J Ty4yelr B pacCEenBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

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

Jlabopamopuwie pabomul u onvimel.

1. HccnepgoBaHue 3aBUCUMOCTH yIia OTPAKEHHsI CBETOBOTO Jiyda OT YIUIA

NaJCHUs.

2. W3ydeHue xapakTepUCTHK M300pakeHUs MpeaIMeTa B INIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia
NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.

4. [lomydeHnue n300paxeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Omnpenenenne (GOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOuparomen
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHUM 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHUS.

OnwiTel Pe3epdopna u mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u norioiieHue ceeta atoMoM. KBaHTsl. JIMHeuaTbie CIEKTPHI.

PamnoaktuBHOCTE. Anb(da, 6eTa- u ramma-usnydeHus. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoaxktuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIEp.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsAA0BOIO U MAacCOBOrO YHCEIL.
OHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cHUHTE3a U
nenenus saep. Mcrounnku 3neprun CosHIa U 3BE3 L.
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Snepnas sHepreruka. J[eWCTBHs pPaguOAKTUBHBIX H3JIy4YEeHUN HaA JKHUBBIC
OpraHU3MBbl.

Hemoncmpauuu.

1. CHeKTpsbl U3IYyYEHHUS U TOTIOIICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp BOAOpoOA.

4. HaOmroneHnue TpekoB B kamepe BuibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOMINX U3TyUYCHHI.

6. Perucrtpanus u3nydeHHs IpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnvie pabomul u onvimaol.

1. HaOnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue paanoakTUBHOIO (OHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb IPEAHA3HAYEH I CUCTEMATHU3aluU
1 00001IEHNS TPEAMETHOTO COACPKAHUS U OIbITA AESITEIILHOCTH, IPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a TakXke A MOJATOTOBKH K OCHOBHOMY
roCyJapCTBEHHOMY AK3aMEHY 10 (pu3mke ajis 00ydarommxcs, BBIOPABIIMX 3TOT
y4eOHBII IpeIMeET.

[Ipy M3y4eHUH AAHHOTO MOJIYJI PEATU3YIOTCS U CUCTEMATHU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOeCcreuynBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  00ydeHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYYHBIX METOIOB HCCIEAOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
SBJICHHS, TPUMEHSS TOJYyYECHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMNIMATBHO AEATEILHOCTHBIN XapaKkTep JaHHOTO pa3zeia peaanu3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBHIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE IIOJIYYEHHBIX 3HAHUN pacrno3HaBaTh M HAYYHO OOBICHATH
bu3nyeckue BICHUS B OKPYKaIOIIEeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/IbI UCCIIEIOBaHUS (PU3UUECKUX SBIICHUH, B TOM
YHUCII€e 7151 IPOBEPKU TMITOTE3 U MOJYUYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSACHATH HAy4yHbIE OCHOBBI HaWOOJIe€ BAXHBIX JOCTHXKEHHH COBPEMEHHBIX
TEXHOJIOTUM, HAIPUMEP, TPAKTUUECKOTO MCIIOIb30BAHUS PA3JIMYHBIX HCTOYHUKOB
DHEPIrUM HAa OCHOBE 3aKOHA IPEBPALLECHUS U COXPAHEHHUs BCEX M3BECTHBIX BHUIOB
DHEPIUU.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyuenus Gu3MKU Ha YpOBHE OCHOBHOI'O OOIIET0 00pa3zoBaHus

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— IPOSBJICHHE MHTEpeECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

— LIEHHOCTHOE OTHOIIEHUE K TOCTUXKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamJIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JIOCTUKEHUHN
bu3uKu;

— OCO3HAaHHME BA)XHOCTHU MOPAJIBHO-3TUYECKUX MPUHIUIOB B JACATEIbHOCTU
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUYECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUYECKOM HAayKd KaK MOIIHOTO HWHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBIL;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpPeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

5) dopvmupoBaHus  KYJbTYPHI 30pPOBbSI W  IMOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOro IMOBEAEHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000PYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTb HaBbIKa peIeKCUH, MPU3HAHKUE CBOETO IIPaBa Ha OIIMOKY
Y TAKOTO K€ MpaBa y IPyroro 4ej0BeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

— AKTUBHOE Yy4YacTH€ B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOLIUX B TOM YKCIIe U (DU3UUECKUX 3HAHUU;



e — MHTEpEC K MPAKTUUYECKOMY U3YUEHUIO TPodeCcChii, CBA3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMSl HA MPUMEHEHHE (PU3MUECKUX 3HAHWU Uil pElIeHUus 3a/ad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOYKHBIX TMOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

e — OCO3HaHHWE IJI00AJILHOIO XapakTepa JKOJIOTMYECKHX IpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuum K U3MEHSIOIIMMCH YCJIOBUSAIM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e — TMOTPEOHOCTh BO B3aUMOJICHCTBUU TPU BBITIOJIHEHUHM WCCIECIOBAaHUN U
IPOEKTOB (HM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX;

e — TIOBBIICHUWE YPOBHS CBOCH KOMIIETEHTHOCTH 4YE€pe3 IMPAKTUUYECKYIO
NEATEIBbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIIE (OPMYIHPOBATH
WJICU, TIOHSATHUSI, TUIIOTE3bI O PU3NUECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00acTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETEHWH HOBBIX (PU3MUECKHUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISBISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCHCTBHM C YYETOM BIIMSHUS HA OKPYXKAOUIYI0 CpENy,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHUS MpOTrpaMMEI 10 (pr3HKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOygaromerocs OyayT copMUpOBaHBI MeTanmpeaMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YICOHbBIC TCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4EOHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
e BBIABIATHP M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(s1BNIEHUI);
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIINHA, OCHOBAHMSI IJIS
0000IIIeHNS U CpaBHEHUS,



BBISBJISATH 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B pACCMAaTPUBAEMBIX (paKTax,
JAHHBIX W HAOJIIOICHUSAX, OTHOCAIITNXCS K (DU3UUCCKUM SIBIICHUSIM;
BBISBJISTh TPHYNHHO-CJICACTBEHHBIC CBS3M IIPH HM3YYCHUU (PHU3NICCKUX
SIBJICHUI M ITPOIIECCOB, JICJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUCHHH, BBIJBHTaTh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITEIIbHO BBIOMPATH CIIOCO0 pelieHus yaeOHOU (PU3NIeCKOoi 3a1aun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIICHHS, BBIOOpP Hamboee
HOJIXOJISIICTO C YYETOM CAMOCTOSTEIILHO BBIJICTICHHBIX KPUTCPHUER).

Ba3oBnlie ucciienoBarejbcKue 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KK MCCIIEN0BATEILCKUN HHCTPYMEHT TTO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY TUIaHY OTBIT, HECIOKHBIN
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeA0OBaHUE (PU3UUECKOTrO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U  JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbLHO (OPMYJIUPOBATH 00OOIIEHUSI U BBIBOJABI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nundopmanueii:

MPUMEHSTh Pa3IUYHBbIE METOJIbl, UHCTPYMEHTBI U 3alpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C Y4ETOM TMPEMIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHATM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TPEACTABICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3aJa4ydl  HECIIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

B XO7Ie OOCYXJEHUsI Y4eOHOro Marepuaia, pe3yJbTaToB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHKI IO CYIIECTBY 00CY)IaEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W TOJJICpIKaHHE
OaroxeaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXACHHSIMHU JPYTHMX YYaCTHUKOB
auanora, OOHapyXKUBATh Pa3IMINE M CXOACTBO MMO3HIIHIA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCHMEHHBIX TEKCTaX;
MyOIMYHO TIPEJCTABIATh PE3yIbTaThl BHIMOJTHEHHOTO (DH3UIECKOTO OMBITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);



MIOHUMATh U UCIIOJIb30BATh MPEUMYLIECTBA KOMAHHOW U HHIUBUAYaJIbHOU
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESATENBHOCTH, OPTaHU30BBIBATH JEHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesiTb poiH, OOCYKIaTh MpPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOI'O PE3yJIbTATa IO
CBOEMY HaIIPaBJICHUIO U KOOPAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/1bl;

OLICHUMBATh Kauye€CTBO CBOET0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBIIATh IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NPHUHITHE PELICHUs B TPYyIIE, MPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AITOPUTM pellieHusl (pU3NUecKon 3a1auul Win
IUTaHAa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUM;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JIaBaTh aJICKBATHYIO OLICHKY CUTYAllUH U MpeajiaraTh riiaH €€ U3MCHCHUS,
OOBSCHATh TPUYMHBI  JOCTHKCHUS  (HEHOCTMDIKCHHUS)  PE3yJIbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JCATEILHOCTH (B TOM UHWCIIE B XOJ BBITIOJHEHUS
(GU3MYECKOTO  HCCIICIOBAHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHBIIMXCS CHUTYyalllid, YCTAHOBJICHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIHTATA LIEJIU U YCIOBUSIM;

CTaBUTh ceOs1 HA MECTO JIPYTOro YeaoBeKa B XO/Ie CIiopa WK JUCKYCCUU Ha
HAay4YHYIO TEMY, IOHUMAaTh MOTHBbBIL, HAMEPEHUS U JIOTUKY JIPYTOro;
MPU3HABAaTh CBOE MPABO HA OMIMOKY MPHU perieHUH HU3NIECKUX 3a71a4 UK
B YTBEPXKIACHHUSIX HA HAYYHBIE TEMbI U TAKOE K€ MTPABO JIPYTOro.



HPEIMETHBIE PE3YJIBTATHI
K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJb30BaTh TIOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAaHUYECKOTO ABWKEHUS, Jedopmalius
(ympyrasi, miacThudeckasi), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOJIIOTHO TBEPIOE TEJIO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOIeOaHus U
BOJIHBI, 3BYK, HTH(PA3BYK U yJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IITKaJIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCTH,
CHEKTPhl UCIYCKAaHUsI W MOTJIOIIEHUA, alib(pa, OeTa- U raMMa-u3IydeHus,
U30TOIIbL, SIIEPHAS] DHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJIeHUE TeJl, PABHOMEPHOE JIBUIKEHUE 110 OKPY>KHOCTH, B3aUMOJIEHCTBUE
TeJ, PEaKTUBHOE JBUXKEHUE, KOJeOaTeJbHOE IBMKECHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTPaKEHHE
3ByKa, NPSIMOJIMHENHOE paclpOCTPAaHEHUE, OTPAKEHHE U TPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEeHUE OEJIoro cBeTa B
CHEKTp M CJOXKEHUE CHEKTpPalbHBIX IIBETOB, JUCHEPCHS CBETa,
€CTECTBEHHAasl PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3JIy4YEHUS) MO ONMHUCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE TIaHET COJIHEUHOM CUCTEMBI, PEAKTUBHOE
JIBH>KCHUE JKHUBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETPSICEHUE, CEUCMUYECKHE BOJIHBL, IIyHaMH, 3XO0, I[BETa Tell,
ONTUYECKHUE SIBJICHUS B MPUPOJE, OMOJOTMYECKOE NEWCTBHE BUAMMOTO,
yIbTPpaduOIECTOBOTO W PEHTTCHOBCKOTO U3JYYEHHUM, €CTECTBEHHBIM
PaaNOAaKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMCTBUE PAAMOAKTUBHBIX W3IyYEHUUH Ha
OpraHM3M 4YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKH) (HU3UUYECKHUX
SIBIICHUU;

OMKCHIBATh M3yUYEHHBIE CBOMCTBA TEN U (PU3UUYECKUE SBICHHUS, UCTIOIL3YS
dbu3ndecKue BEIWYUHBI (CpEIHSS W MTHOBEHHAs CKOPOCTh Tella MpHU
HEPAaBHOMEPHOM JBUKEHUH, YCKOPEHHE, TMEPEMEICHHE, IMyTh, YIrIOBas
CKOpPOCTb, CHJIa TpPEHHMS, CHJIa YIPYTrOCTH, CHJIA TSKECTH, YCKOPEHHUE
CBOOOJHOTO TMAJEHUsl, BEC Tela, HMMIYJIbC Tella, HMIIYJIbC CHJIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, MOTEHIUANbHAs JHEPrusl Tena,



MOJIHATOTO HAJl MOBEPXHOCTHIO 3€MJIM, TOTEHLMATIbHAS SHEPTUs CKATOU
NPYKUHbBI, KHHETUYECKasi SHEPIHsl, ITOJTHASI MEXaHUYeCKasi YHePTHsl, TEPUO.T
U 4YacToTa KoyieOaHuM, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTejdb IMPEJIOMJICHUSI Cpelbl), MpHU ONHUCAHUU
NPaBUJIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEITUYHMHAMU,
CTPOUTH TpapUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKUE SIBICHUS U TMPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS PHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
OPUHLUI CYMEPHO3UIMH CHJI, TPUHIUMI OTHOCUTeNnbHOCTH [anmies,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS] MMITYJIbCa, 3aKOHBI OTPAKEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMSI 3aps0BOI0 U MacCOBOTO YHUCEI
IOpU SJACPHBIX PEAKLIMSIX, MPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3aITUCBIBATH €r0 MAaTEMAaTHYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl M CBOWMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyaIlil MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C ONopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DU3HUECKHUX SIBICHUMH,
(bU3MYECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEH;

peuaTh pacu€THbIE 3a/1a4 (ONTUPAOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEJIUUMHBI: HA
OCHOBE aHaJIM3a YCJIOBHS 3aJ]aud 3alKiChIBaTh KPATKOE yCIOBHE, BBISBIATH
HEJIOCTAOIINE UK U30BITOYHBIC JAHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOJUMBIC Il pEIIeHUs, MPOBOAUTH pAcu€Thl U OIICHUBATH
PEATUCTUYHOCTH TIOJTYYCHHOTO 3HAYEHUS (PU3NIECKON BETUIHHBI;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(bu3NYECKUX METO/OB, MCIONb3Yys OMHCAHME HCCIIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE  TPEANOJIOKEHUE, OIICHUBATh NPABHIBHOCTh TOPSIKA
NPOBEICHUS  HMCCIICOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIOICHUH U OTIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢u3znyecKkux CBOWCTB Teln (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPaHEHHUsI HDHEPTHH, 3aBUCHUMOCTh TEpHUoaa KojeOaHWW TPy KHHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PAaCIIPOCTPaHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, U3YUEHHE CBOMCTB M300pa)KEHUS B
MJIOCKOM 3€pKajieé M CBOWCTB HM300paKeHHSI MpeaMeTa B COOMpAOIICH
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3IyUEHHS):
CaMOCTOATENIbHO  cOOMpaTh YCTAHOBKY U3 H30bITOUHOro Habopa



000pyI0BaHUs, OMUCHIBATH XO/JI OIBITA U €T0 Pe3yibTaThl, POPMYINPOBATDH
BBIBO/IBI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeAHee 3HAuYeHHWE U3MepsAeMOol BeIHYMHBI ((POKYCHOE pacCTOsSHUE
cobuparomieli JIMH3bI), OOOCHOBBIBaTH BBIOOP croco0a HM3MEpPECHHS
(M3MepUTENHHOTO MPUOOpPA);

IPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHUH C
MCTIOJIb30BAHUEM MPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TIPU
PaBHOYCKOPEHHOM [IBWKEHWH ©€3 HavajJbHOH CKOpPOCTH, IEpHoja
KoJie0aHUN MaTeMaTU4eCKOro MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTHU
yria OTpaKeHUs CBETa OT yria MaJeHUs W yIiia MPEJIOMIICHHsS OT yriia
NaJieHns): IUIAHUPOBATh HCCIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl IOJYYEHHOW 3aBUCHMOCTH
¢u3nyecKux BEIMYMH B BUAE TaOIMI U IpadUKOB, JeiaTb BBIBOJBI 110
pe3ylbTaTaM HCCIe0BaHNUS;

NIPOBOJANTH KOCBEHHBIE W3MEpEHUs (U3MUYECKUX BEIWYUH (CpemHss
CKOPOCTh 1 YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBIKEHUH, YCKOPEHUE
CBOOOJHOTO TMaJeHUsl, XECTKOCTb MPYXHUHBI, KOI()PUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHM4eckass paboTa M MOIIHOCTb, 4YacTOTa M MEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPYKUHHOTO MAasTHHUKOB, ONTHYECKas
cuina coOuparoniell JIMH3bI, PAJAMOAKTUBHBIA (POH): TJIAHUPOBATH
U3MEpEHMs, COOMpaTh SKCHEPUMEHTAIBbHYI0 YCTAaHOBKY M BBIIIOJIHATD
U3MEpEHUs, CleAysl MPeNOKEHHOW WHCTPYKLMHU, BBIUMCIATH 3HAUYCHHE
BEJIMYMHBI U aHAJM3UPOBATH MOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHNN;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH MPH paboTe C J1abopaTOpPHBIM
000pyI0BaHUEM;

pa3iauyaTh OCHOBHBIE TNPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHHK
CBETa, JIy4, TOHKasI JINH3a, TUTaHeTapHas MOJEIb aTOMa, HyKJIOHHAs! MOJIEITb
aTOMHOTO sIJIpa;

XapaKTepu30BaTh TMPUHIUMBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOPOM Ha HX oOmucaHus (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJNOKEHHUS, PACCTOSHUS M YCKOPCHHsS, paKeTa,
9XOJIOT, OYKH, TMepHcKom, ¢oToanmapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, J03UMETp, Kamepa BuibcoHa), HCHOJB3ys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM  HEoOXoauMble (U3HUECKUE
3aKOHOMEPHOCTH;

UCTIOJIb30BAaTh CXEMBl U CXEMAaTUYHbIE PUCYHKU U3YyUYEHHBIX TEXHUYECKHX
YCTPONCTB, U3MEPUTEIHHBIX IPUOOPOB U TEXHOIOTUYECKHX MTPOLIECCOB MPU



pelleHnr y4eOHO-TIPaKTUYECKUX 3a7ady, ONTHYECKHE CXEMbl Jif
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie U COOMpArOLIEH JINH3E;
OPUBOJUTH  MpUMEpbl  (HAXOAWTh  WHGOPMAIMIO O  IpHUMEpax)
MPAKTUYECKOTO HCIOJIb30BaHMS (U3MUECKUX 3HAHUUA B TOBCETHEBHOM
KU3HU I oOecrieueHrs 0€30MacHOCTH MPpU 00pallleHUuu ¢ MpudopamMu u
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYKAIOLIEH Cpelie;

OCYUIIECTBJIATh TMOUCK HHPOpMaMK  (U3HUUECKOTO COJIEpKaHUS B
HuTepHeTe, caMocTosATENBHO (HOPMYIHPYsI MOUCKOBBINA 3apoOC, HAXOAUTh
IyTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYY€HHON MHQOpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

MCIIOJIb30BaTh MPH BBIMOJHEHUN YY€OHBIX 3aJlaHUl HAYYHO-TIOMYJSPHYIO
auTepaTypy GU3MUECKOro COAEepKaHUs, CIIPaBOUHbIE MaTEPHUAJIbl, PECYPCHI
cetu MHTepHeT, BiIaAeTb NpUEMaMM KOHCHEKTHUPOBAaHUS  TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOILEHHUS HAa OCHOBE
uHPOpMAIIMM W3 HECKOJIBKUX HCTOYHUKOB (DHU3HUECKOTO COACpKaHUS,
nyOJIMYHO NPEACTABIATh PE3yNbTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NESATENIbHOCTH, MpPU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3MKH U CONPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTalued ¢ y4€ToM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



