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MHNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TOJIO)KEHHM M TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéToMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanue mnporpaMmbl 1O (U3MKE HampaBieHO Ha (HOpPMUPOBAHKE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOY4YaIOIIMXCS WU OpraHMU3alfi0 HU3yYeHUs
bu3uKN Ha AEATETBPHOCTHOW OCHOBE. B mporpamMme mo (U3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpEeIMETHBIM pe3yJibTaTaM 00YUYEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rogaMm oOyueHus (1o Kjaccam), IpeuiaraeT IpUMEpPHYIO MOCJIE0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ UENbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIIO B CO3/IaHNN paboueil MpOorpaMMBbI 10 Y4eOHOMY MPEAMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM /ISl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEIMETOB, MOCKOJbKY (PHU3NYECKUE 3aKOHBI JIeKAaT B OCHOBE IPOLECCOB U
SABJICHUN, W3yyaeMbIX XUMHEH, Ouosiorued, actpoHomuend u ¢GU3NIECKOU
reorpaduel, BHOCHUT BKJQJ] B €CTECTBCHHOHAYyYHYI) KapTUHY MHUDA,
MpPEeNOoCTaBsieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CII0CO0A MOy4YeHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 3a7a4 (PU3UYECKOTO OOpa3oBaHUSI B CTPYKType 0OIIero
o0pa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM T'PAMOTHOCTH U
WHTEepeca K HayKe Y 00yJaronuxcs.

N3yyenne ¢usukun Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSMHU, XapaKTePU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;
e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO MCCIIeI0BAHNUS;
e UHTEPIPETHPOBaTH  JaHHbIE WM  HCIOJB30BaThb  HAy4YHBIC

-

O

J0KA3aTCOLCTBA NII4 _QOJ'Iy‘-IeHI/IH BBIBOJOB.

ﬂdﬂmHlﬁlﬁ’ﬁﬂﬁ{mA@I/BHKH Ha| YpPOBHE OCHOBHOIO 00I1Iero oOpa3oBaHUs
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OCHOBHBIE  0011€00pa3oBaTeIbHBIE MPOTPAMMBI, YTBEPKAEHHON peIICHHEM
Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (poToKosa oT 3
nekaopst 2019 r. Ne [1K4BH).

eau uzyyenust pu3suKu:

npuoOpeTeHne HWHTEpeca M CTpEeMIICHHS OOydYaroluuxcsi K HaydHOMY
W3YYCHHUIO TPUPOABI, PA3BUTHE HX HHTEIUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTaBICHUI 0 HAYYHOM METOJE MO3HaHUS U (POPMUPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSM;
dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHUS KaK pe3yJibTaTa H3YYCHUS
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKH;
dbopMupOBaHUE TMPEICTABICHUN O pOJU (DU3UKU ISl PA3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  chepax  Oymymiei
npoeCCUOHAIBHON JIeSITEIbHOCTH, CBSI3aHHOU ¢ (DU3UKOM, OATOTOBKA K
JaabHeWIleMy 0Oy4YeHHUIO B 3TOM HAMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE Ha YPOBHE OCHOBHOIO
o01iero o0pa3oBaHusi 00ECTIEUNBACTCS PEIICHUEM CIEAYIOMNX 3a4aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHHUM  BENIECTBA, O
MEXaHUYECKUX, TEIIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX

npUOOpETEeHNE YMEHUN OMUCHIBATh U OOBICHATH (DM3UYECKHUE SIBICHUS C
WCITIOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MIPaKTHKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOMATh MIPUPOHBIC SIBJICHUS U BHITIOJIHATH OTBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIBHBIC HWCCIEAOBAHUS  C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ UHpOpMaIeld (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JOCTHIKEHUSAX (PU3HMKH, aHAIIN3 H
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITIH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3MKON, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

4 06pa30BaHH>1 OTBOMITCA 238 4acoB!\B 7 Kiacce — 68 gacos (2 yaca B HEJEI0), B 8
0 Kgﬁggq-p g@fzﬁ W@B?OB Henenp), B 9 kiacce — 102 yaca (3 yaca B HEZENIO).
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[Ipennaraemplii B mporpamMmMe 1o ¢Gpu3MKe NepeyeHb JTabopaTopHBIX paboT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHHUS
7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYaTbHBIX OCOOEHHOCTEN
o0ydJaromuxcs, CHUcKa SKCIEPUMEHTAIBHBIX 3a/laHuil, MpeIaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOT0 SK3aMeHa M0 (U3HKe.
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COJAEPXAHUE OBYUYEHUA
9 KIIACC

Paznen 8. Mexannueckue siBJICHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHsS. PaBHOMEpHOE NpsIMOIMHEHHOE
nBr>keHue. HepaBHOMeEpHOE mpsiMONMHENHOE ABHKEHUE. CpelHsiss U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOE mpsiMOJMHENHHOEe JBUkeHue. CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHHE MO OKpYKHOCTH. Ilepumon um yactora oOpalleHus.
JIunenHas u yriioBasi CKOpoCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyNIepIIO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs I0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOrO TATOTEHHUs. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOoKpyr Connua. IlepBas kocmuyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPETIIIEHHON OChIO BpaiieHusi. MoMmeHT cuiibl. LIeHTp TsixecTu.

Nmnynec Tena. M3menenne mvmyinbsca. UMmynbe cuitbl. 3aKOH COXPaHEHHUS
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWJI TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, NOJHATOro Haj
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHas SHEprus cxkaTtoi npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW HHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHMKEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.
2. CpaBHEHME NYyTE€W W TPACKTOPUM JABMIKEHHUS OOHOTO M TOTO KE Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JIBHKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
—HaO0IroIeHNE IBIKCHIA Teja 10 OKPYKHOCTH.
0 AQKYMRE DR HEOMEX annueckuK ABIICHUI, TPOUCXOIAMIMX B CUCTEME OTCUETA

9NEKTPOHHOM NOAMUCHLIO ..
«leIeKKa» IIpy €€ PABHOMECPHOM W  YCKOPCHHOM  JIBHXXCHHUU

CepTugurar DEdzEﬁ?HFEC%%@%%ﬁEﬁ%I%ﬁHCTa (1) UK
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS TeJla OT MAcChl Tela M JIEUCTBYIOIIECH Ha HEro
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHue Beca Tena Ipu YCKOPEHHOM JIBUKEHUH.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHre UMIYJbca MPU HEYNIPYTOM B3aUMOICHCTBUH.

CoxpaHeHre UMMyJbca Mpu adCOIIOTHO YIIPYTroM B3aUMOICHCTBUH.
HaGmroneHne peakTHBHOTO JIBH)KCHHS.

CoxpaHeHre MEXaHHUYECKON PHEPTUH MPHU CBOOOTHOM Ia/ICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTHUM TPU JIBUKEHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJisi pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JIBYDKCHUS IIAPUKA WIIH TEIIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHUSI OpycKa WM JBUKECHUS
HIapUKA [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpeHHsI Teja IMPU PABHOYCKOPEHHOM JABUKEHHUH IIO
HAKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI>KCHUU 0€3 HaualbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenencaue kKodphUIMEHTa TPSHUS CKOJIBKCHHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTHl CUJIbI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

OnpeneneHue palOOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAaHEHHS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHUS U BOJIHBI.
KonebatenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJIeOaHUil: Iepro,
4acToTa, aMIUINTyAa. MaremMaTnyeckui U NpYyKUHHBIM MasTHUKH. lIpeBpanienue

-

0 9JE

OHC FH%&IEH K0JIEOATEIbHOM I[BI/I)K-EHI/II/I.

HT NOAMUCAH
FEUBHHS ﬂnﬁ@gﬁﬁaHI/Iﬂ. Breinyxnenaple  KojeOaHMS. Pe3onanc.
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MONEPEYHbIE BOJHBL. J[MMHA BOJMHBI W CKOPOCTh €€ pacIpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa U BbicoTa ToHa. OTpaxkeHue 3Byka. MH(pa3Byk u
YIbTPa3BYK.

Jemoncmpayuu.

1.

I L

HaOmronenne kojie0aHWM Ted IOJ JEUCTBHEM CHIBI TSKECTH WM CHIIBI
YIPYTOCTH.

HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.

HaOmronenne BeIHYKI€HHBIX KOJIEOaHUM M pe30HaHCa.

Pacnpoctpanenne npo10ibHBIX 1 MTOMEPEYHBIX BOJH (HA MOICIH).
Hab6nronenune 3aBUCHIMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKUIN PE30HAHC.

Jlabopamopnwie pabomul u onvimaol.

1.

7.

Onpenenenue YacTOoThl W TEpHOJa KoJIEOAHUH MaTEMaTHYECKOTO
MasiTHUKA.

OnpeneneHue 4acTOThl U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOJeOaHUN MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.

HccnenoBanre 3aBUCMMOCTH TIEpHOJia KoJieOaHU# TTPY>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOaa KoJIEOaHHWM rpy3a, MOABEHIEHHOTO K
HUTHU, OT MACCHI Ipy3a.

OneIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTH  TEpHOJia  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTHU MPYKUHBI.
N3mepenne yckopeHusi CBOOOIHOTO NaJACHHUS.

Pazgea 10. DnekTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AJIIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpauyuu.

1.
2.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHoBEIE CBOMICTBA CBETA.

Jlabopamopnsie padomul u onsimel.

1.

I/I3yquHe CBOMCTB QJICKTPOMArduTHBIX BOJIH C IIOMONIBIO MOOMJILHOT'O

-

QO
aned daAdi roReIARLES ABIEHHS.
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JlyueBas  mogmenr  cBera.  Mcrounukm — cBera.  lIpaMonuHelHoe
pactipoctpaneHue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBeta. 3akoH TmpelomiieHHs cBera. [lomHOoe BHyTpeHHee
oTpaxkeHue cBeTa. lcronb3oBaHWE TMOJHOTO BHYTPEHHEIO OTpaKeHUs B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mydeir B JmH3e. Onruueckas cucrema (oroammapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biu3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenue n300paxeHuil B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop nydeit B coOuparoreit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[Tpunun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.
10. Mopens rnasa.

11. Paznoxenue 6enoro cBera B CIIEKTP.

L 0 N ok wN R

12. [Tomy4yenue 6emoro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopusie pabomul u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTrila OTPKCHHS CBETOBOTO JIyda OT YIJia
najicHUsI.

2. M3yueHue xapakTEepPUCTHK U300PKECHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHMOCTH yTia MPEIOMIICHUS CBETOBOTO JIyda OT yIJia
NaJCHUS HA TPAHUIIC «BO3yX—CTEKIION.

4. llomyyeHue U300pa>keHUI C TOMOIIBIO COOMPAIOIIEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUAS U ONTHYECKOM CHIIBI coOMparomen
JIMH3HI.

6. OIBITHI IO PA3JI0KEHUIO OEJIOTO CBETa B CIIEKTP.

7. ONBITBI TI0O BOCHPHATHIO IIBETA MPEAMETOB IPH WX HAOJIIOJCHHH 4Yepes3
[[BETOBBIE (DPUIIBTPBHI.

-

O

Pa3znen 12. KBantoBblie SIBJICH L.
AOKYMEHT (IOANWCAH
3 NEKTBRIGR] IJIaHetapHas Mozenb aromMa. Mognens aroma bopa.

T JHsHyskague v IorIoueHne ceera afoMom. KBanTsl. JInHeityaThie ClIeKTPSI.
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PamnoaktuBHOCTh. Anbda, OeTa- u ramMma-u3nydeHuss. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PannoakTuBHBIE
npespaiuenus. [lepuoa nonypacnaga aTOMHBIX sIEp.

SnepHble peaknuu. 3aKOHbI COXPaHEHUs 3apsilOBOIO M MacCOBOIO YHCEIL.
DOHeprusi CBA3M aTOMHBIX sjaep. CBA3b Macchl U SHEpruu. Peakuuu cHUHTE3a U
nenenusd siaep. Ucrounuku 3aeprun CostHIla U 3BE3I.

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA JKUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYYEHHUS U MOTJIOIICHUSI.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BOAoOpoJa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOMIUX U3TYUCHHI.

6. Perucrpanus uzinydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIy4YCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPIrUU YaCTULBI MO TOPMO3HOMY

nytH (1o dpoTorpadusim).

3. M3mepenue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENHEHO-00001AIOIINN MOTYJIb TIPEIHA3HAYEH 71l CUCTEMAaTU3alun
U 0000mIeHHS  TPEIMETHOTO  COACpKaHWUsI M OMbITa  JESATEIBHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s 00yvaroluxcs,
BBIOPABIIIKX ATOT y4EOHBIN MpeaMerT.

[Ipy M3y4eHUH HAHHOTO MOIYJI PEATU3YIOTCS U CHCTEMATHU3UPYIOTCS BUBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaToOB  o0yueHus, GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHHE HAYyYHBIX METOOB HCCIEAOBAHUS
SBJICHUM TPUPOABI U TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NUYECKHE
ABJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO OESATEIBHOCTHBIM XapaKTep AAHHOTO pas3fellia PeaIu3yeTcs
32 CYET TOro, 4YTO OOy4YaroliHuecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
npeaaraeTcs:

-

O
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UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUI, B TOM
YyuCIIe 1S IPOBEPKU TMITOTE3 U NMOJYUYEHHS TEOPETUUECKUX BBIBOJIOB;
OOBSICHSTh HAy4yHbIE OCHOBBI HamOOJee BaXHBIX JIOCTIKEHUN COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCII0JIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHMS U COXPAHEHUs BCEX M3BECTHBIX BUJIOB
SHEPIHUU.

' ™

o OOKYMEHT NOAMWUCAH
3NEKTPOHHOW NOAMUCHIO
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IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JIOCTWKEHHUE JTUYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX
pE3yNbTATOB.

B pesynbprare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIETO 00pa3oBaHuUs

y oOyuaromierocs OyayT cpopMUpoOBaHbl CIEAYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSA:

- IPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOU
¢bu3nUecKoil HayKu;

- LIGHHOCTHOE OTHOILIEHUE K JOCTHXKEHUSAM POCCUNCKUX YUEHBIX-(PU3UKOB;

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

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJI€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUI
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-ITUYECKUX IPUHLHUIIOB B JIESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPUSITUE ICTETUYECKUX KAauyeCTB (PU3NYECKOW HAayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HaHWE UEHHOCTH (PU3UYECKON HAyKM KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEHIIEH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE Hay4HOH JI0003HATEIbHOCTH, MHTEpPECa K HCCIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0J1aromoJIy4us:

- OCO3HAaHHE IIEHHOCTH O€30MacHOro o00paza JKU3HH B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEICHUS Ha
TpaHCIOPTE, Ha JIOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM 00OpYJOBaHHWEM B
JOMAIIIHUX YCIIOBUSAX;

- cpopMUPOBAHHOCTh HaBbIKa pediaekcuu, NpHU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOI'o X€E MpaBa y APYyroro 4eJoBeKa;

4 .
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6) TpyA0BOr0 BOCIUTAHUS:

e P OMOH NORI,
NEK C%/]H H8 A |'8 PCUICHMHU MPaKTHUYCCKUX 3aJdad (B paMKax CEMbHU,

00pa3o0BaTCILHOU OpraHu3alivy, ropoza, Kpaﬂ) TEXHOJIOTUYECKON U




COIMAIPHOW HAIPaBIECHHOCTH, TPEOYIOIMX B TOM YHCIEC M (PU3HUECKHUX
3HAHUM;

- HHTEpEC K MPAKTUIECKOMY H3yUeHUIO Mpodeccuii, CBI3aHHBIX C (PU3UKOMH;

7) 3K0JIOTUYeCKOT0 BOCITUTAHUSA:

- OpHEHTaIUsl HAa NpUMEHEHUEe (PU3MUECKUX 3HAHUM I pelleHHs 3a7ad B
00JJaCTH OKpY’KAIOIIEH Cpenbl, IJIAHUPOBAHMS IOCTYNKOB M OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHM JIJIs1 OKPYXKAIOLIEH CPEIbI;

- OCO3HaHHUE TrI00aTBLHOTO XapaKTepa JKOJOTUYECKHX NpoOJieM W MyTed HuX
pelIeHUS;

8) amanTanum K M3MEHSIIOIMMCH YCJOBHSIM COLMAJIBHOW WM NPHUPOSHOH
cpeabl:

- TMOTPEeOHOCTh BO B3aMMOJEHCTBMM TIPU BBINOJHEHUU HCCIECIOBAaHUN H
IPOEKTOB (PU3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAaHUSAM
TIPYTHX;

- TIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NEeSATENbHOCTD;

- TOTpeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4yucie (OPMYIUPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUINYECKUX OOBEKTAX U SIBIICHUSX;

- OCO3HaHHUE Je(PHUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETCHTHOCTEH B 001aCTH
bu3uKy;

- IMUIAaHHUPOBAaHUE CBOEr0 pPa3BUTHUS B MNPUOOPETEHUH HOBBIX (U3MUECKUX
3HAHUM;

- CTpEMJICHHE aHAJIN3UPOBATh U BBISABIATH B3aMMOCBS3U IPUPO/IbI, 0OIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NUYECKUX 3HAHUN;

- OLEHKa CBOMX JEHUCTBUM C Y4YETOM BIIMAHUS Ha OKPYXKAIOIIYIO Cpeny,
BO3MOYHBIX TJIOOQIBHBIX MOCIEACTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesynabTaTe OCBOCHHS TpOrpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO

oO1mero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOUYAIOIIUE I03HABATEIbHbIC YHUBEPCATbHBIC YICOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JCHCTBUS,  PETYJISATHBHBIC
YHHUBEpPCAJIbHBIC yU4eOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

-

O
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yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIMU, OCHOBAHUS IS
000O0IICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEYHS B pacCMaTpUBaEMbIX (pakTax,
JAaHHBIX U HAOIIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITh TTPHUYMHHO-CJICACTBEHHBIC CBS3M TPH HM3YyYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ MHIYKTUBHBIX YMO3aKIIIOUCHHUM, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(GU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4dyeOHOH ¢u3uYecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAaHTOB peIIEHUs, BHIOOp Hambosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHe JAeiiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MMO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIEHHOMY ILJIaHY OIIBIT, HECJIOKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHWBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(OPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JaNbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanmueii:

NPUMEHSATH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
otOope MHGPOPMALIMM WM JIAHHBIX C YYETOM MpPEJIOKEHHOW Yy4eOHOU
(bU3UYECKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPHPETUPOBATH MHPOPMAIHIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBbHYIO (OpPMY MpEACTABICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIONKHBIMU
CXE€MaMH, IuarpaMMaMu, HTHOU rpadruKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHS:

B XOJ€ OOCYXIeHUs y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
palboT 1 MPOEKTOB 33aBaTh BOIIPOCHI 1O CYIIECTBY OOCYX/1aeMOI TeMBI U
BBICKA3bIBaTh HJEU, HAlleJICHHbIE HA pELICHHE 33JaYd U MOAJAEp KaHHE

-

O
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OOKYMEHT NOANWCAH
INERTFOHIQSTARBHIACEROY CYXKAPHUS C CYXKICHHMSAMH JPYrUX Y4aCTHHKOB
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BBIPAKAaTh CBOIO TOYKY 3PEHUS B YCTHBIX U ITHCHBMEHHBIX TEKCTaX;
MyOJIMYHO TPEJCTABISTH PE3YJIbTAThl BBITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTa, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBUIyalbHOW pabOTBI TpPHU PEHICHUH KOHKPETHOH (U3NYECKOH
poOIeMBl;

NPUHUMAThH IIEJTM COBMECTHOU JESTEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNiaTh pOJH, OO0CYXKIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 0000MaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHTrasi KAUeCTBEHHOTO pe3ybTara 1o
CBOEMY HAINpABJICHUIO M KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0 BKJaJa B OOIIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYTHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁnble HeﬁCTBHﬂ

Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYaLUSIX, TPEOYHOIIUX
JUIS pelieHns (pU3NUeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUYaJIbHOE, TPUHSATHE pELIEHUS B TpYMIE, NPUHATHE pelleHUi
rpyIIon);

CaMOCTOATENbHO COCTABJIAThH aJITOPUTM PelIeHHs (PU3UUECKON 3a1auu UK
IUTaHa HMCCIIEJOBAHUSA C Y4ETOM HMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEHTUPOBATh NIPEIJIAaracMble BAPUAHThI pELICHUM;
nenaTb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATh NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHS)  Ppe3ysbTaToB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSATENBHOCTh (B TOM YHCIIE B XOJ BBITIOJHEHUS
(bu3MUecKOoro UMCCIeJOBaHUS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSAM;

e CTAaBHTb CCOs Ha MCCTO /I

AOKYMERTRAG

o , IIOHUMaT]
ANEKTPOHHOWM I'IDEI'IHE K
e IIPU3HABATL CBOC IIPABO Ha (

O

TOr0 4eJIOBEKa B XOJI€ CIOpa WM JUCKYCCHH
b MOTHBBI, HAMEPEHUsI U JIOTUKY JIPYTOro;
DIMOKY TIPU pEIICHUH (PU3UUECKUX 3a/1a4 WIN

S DH&WFWECE?‘%&%%&%B?%& HAy4YHbBIE TEMbI U TAKOE ke MPaBO JPYroro.

Oencteutened ¢ 05.02.2026 no 01,
Bnapeney KyHy Mana KDpeesHa

L y




IHNPEAMETHBIE PE3YJIBTATDBI

K xoHiy 00yueHus B 9 kjacce npeiMeTHbIC pe3yJIbTaThl HA 0A30BOM YpOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIINXCS YMEHU:

UCIIOJIb30BaTh IIOHATHSA: CHUCTEMa OTCYéTa, MaTepualibHas TOYKa,
TPAEKTOPHS, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, Jedopmanus
(ynpyrasi, niaacTHuYeckas), TPEHHUE, IEHTPOCTPEMUTENIBHOE YCKOPEHHE,
HEBECOMOCTh M NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LHEHTpP TSHKECTH TBEPJOTO Tesla, pAaBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTD,
CHEKTPhl UCIYCKAaHUsI M MOTJIOIIEHUA, alib(a, OeTa- U ramMMa-u3IydeHus,
W30TOIIBI, SIIEPHAS] DHEPTETHKA;

pasznuyarh SIBICHHUS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIB)KEHHE 110 OKPYKHOCTH, B3aUMOJICHCTBHE
TE€J, PEAKTUBHOE JIB)KEHUE, KOJIeOATENbHOE ABMKEHHE (3aTyXarouiue u
BBIHYKJIEHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBM)XEHHUE, OTPaKEHUE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHUE WM NPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEHHE OEJIoro cBeTa B
CHEKTPp M CJOXKEHUE CHEKTPaJbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) IO OMMCAHUIO UX XapaKTEPHbIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMNX JaHHOE (PU3NYECKOE SBJICHUE;

pacrno3HaBaTh TMPOSIBJICHHE M3YyYEHHBIX (U3MUECKUX  SBJICHUH B
OKpyXaroleM Mupe (B TOM 4yucie (QU3nYecKue SIBICHUS B MPUPOJE:
MPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSICEHUE, CEICMUYECKHME BOJHBI, I[yHAMH, 3XO, LBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOTHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPaduOIECTOBOTO W PEHTTCHOBCKOTO H3JIYyYEHHM, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX W3IYyYEHUH Ha
OpraHu3M YeJIOBEKa), MPH 3TOM IMEPEBOAMTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX

-

O
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SIBJICHUIA; R

AQKYMBHLBIATHSARLIE cBONicTBA Ten U Qu3MYecKUe SABICHUS, HCIIONb3YS

SJ'IEKTP(BHHDH noanucelo
HN3NYCCK

BCIIMYMHBI (C])CI[H?I?[ N MI'HOBCHHAA CKOpPOCTb TCJia IIPpH
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CKOPOCTb, CHJIa TPEHUS, CUJIAa YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MeXaHW4YecKas paboTa M MOIIHOCTb, MOTEHIMANbHAS HHEPrus Tena,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS JHEPTUsl CKATOU
NPYXKUHBI, KUHETHYECKash SHEprus, TOJHAsg MEXaHW4YecKash JHeprus,
NEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTb CBETA, MTOKA3aTeNlb NPEJIOMIICHUS CPEAbI), TP OMUCAHUU
NPaBUIBHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYHH,
0003HAaYEHUsI U EIUHULIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH I'papvKy N3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IPUHIUI CYNEPHIO3ULIUA CHWJI, NPUHLOUI OTHOCUTEIbHOCTH [ amumies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IPU SIIEPHBIX PEaKUusAX, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECChl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHTyalluid MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
1aroB ¢ OMopoi Ha 2-3 W3YYEHHBIX CBOWCTBA (DU3MUECKHUX SIBICHU,
(bu3nyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacyéTHele 3aJaud  (ONMUpaIIMecs Ha CHCTeMy U3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIIME WM U30BITOUHbIE NaHHbIEC, BHIOMPATH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHUsI, TPOBOAUTH PACUETHI U
OLICHMBATh PEATMCTHUYHOCTh [MOJYYEHHOTrO 3HAYCHUA (PU3HUECKOU
BEJIMYUHBL;

pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(Gu3NYECKUX METO/OB, MCIONb3Yys OMHCAHUE HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTH MOpsJKa
MPOBEICHUS]  UCCJENOBAHUS, JIeNlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB,

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (DU3MYECKHX SIBICHUNA WU

-

O

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

hS

ﬂDK?(kﬂEHT NOAMUCAH

M3MYECKIX CBOWCTB TeJ (M3ydeHHe BTOPOro 3akoHa HbIOTOHA, 3aKoHA

INEKTPERBPCHEA NHEGREIY, 3aBYCHMOCTE MEPHOJA KONCOaHHH MPYKHHHOIO
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aMIUTUTYAbl MAJIbIX KOJICOAHUH, TPSIMOJIMHEMHOE paCcIPOCTPAHEHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300pa)KeHHs B
IUIOCKOM 3€pKajie W CBOMCTB HM300pa)KeHHsI MpeaMeTa B coOuparomiei
JMH3€, HAOJIOJEHUE CIUIOIMIHBIX M JIMHEHMYaThIX CHEKTPOB HW3IYUEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOUHOrOo Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMNbITAa U €ro  pe3yJbTaThl,
(bOopMyIHpPOBATh BHIBOIHI,

MPOBOJUTH MPU HEOOXOJIUMOCTU CEPUIO MPSAMBIX U3MEPEHUH, ONpeaesisis
CpellHee 3HAaYeHUE U3MepsIeMOl BeIHYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoieii JUH3bI), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTENBHOTO TPUOOPA);

NPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIHMYUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IMyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, Mepuoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yria MPEeIoOMIICHHs OT yIJia
NaJieHNs): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (HUKCHpPOBaTh pe3yJbTaThl  IMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONWIl U TPaPUKOB, J1€JIaTh BBIBOIBI IO
pe3yapTaTam HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC HW3MEPECHHS (U3MUYECKUX BEIWYUH (CPEIHSSI
CKOpPOCTb M YCKOpDEHHE Teja IpU pPaBHOYCKOPEHHOM JBHKECHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPHUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOuparoniel JIMH3bL, PAJAUMOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBHITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISITH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIC PE3YIbTAThI C YIYETOM
3aJJaHHOW TTOTPEITHOCTH U3MEPEHU;

COOJII01aTh MpaBUjia TEXHUKK 0€30MaCHOCTH NP padoTe ¢ 1a00paTOPHBIM
000pyIOBaHUEM;

paznuyaTh OCHOBHBIE TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYECUHBIM HCTOUYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO SIJIpa;
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9XOJIOT, OYKH, TEpUCKOI, (QoToanmapar, ONTHUYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETpP, Kamepa BuiabCOHA), HCHONB3YysSd 3HAHHUS O
CBOMCTBaX (PHU3MYECKUX SBICHUA U  HEoOXoauMmble (U3HYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
OpU pPEUICHUH Y4eOHO-MPAKTHYECKUX 3a/7ad, ONTHUYECKHE CXEMBbI IS
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOMparonien J1uH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUSA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecrnedeHnsi 0€30MacHOCTU MpU o0palieHuu ¢ npudbopamu 1
TEXHUYECKUMU YCTPOWCTBAMH, COXPAHEHHS 370POBbSA U COOJIOACHUS
HOPM 3KOJIOTUYECKOI'0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBIATh MOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUS B
HNuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
NyTH ONPEAEIICHUs IOCTOBEPHOCTU MOJIYYEHHON MH(POPMALIMK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JOTOJIHUTEJIBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHWN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JUTEepaTypy  (PU3MYECKOro  CoAepXaHHs, CIPaBOYHbIE MaTepHalbI,
pecypcsl cetd IHTepHET, BlIaieTh NpUEMaMHA KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC NMUCHbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COACpIKaHMS,
nyOJIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHON WK UCCIEI0BATENbCKON
NEATENIBHOCTH, IIPU  3TOM TPAaMOTHO  MCHOJIb30BAThb  W3yYCHHBIN
NOHATUUHBIM anmapar W3y4aeMoro paszjena (U3UKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4yéToM ocoOeHHOCTEeH ayauTOpuu
CBEPCTHHKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KIIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3aesaoB H TeM nudpoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHndeckoe OBUKEHHUE U CITOCOOBI €0 10 | bu6mmorexa [IOK
’ ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bu6 K
1.2 BsaumonelicTBue Ten 20 1 3 nommotexa [0
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3aKOHEBI COXpaHe 10 3
KOHDL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHHS U BOJIHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAHMHACCKHC KOJICOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHITACCKIC BOTIHBL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
p 5y DNEeKTPOMarHuTHOE NOJIe U N 6 ) Etptlm/pllore;a LIO/I;C41 »
SJIEKTPOMATHUTHLIE BOJIHEI ps://m.edsoo.ru ada
O ——AOKYMEHT HoagRAWUCAH
PREKTREOPHAYIOANUCHIO 6
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bu6mmoreka [JOK

4.1 3aKOHBI paclpOCTPaHEHHS CBETA 6 2 hitps://m.cdsoo.ru/74 1a4a6
bubmuorexa [JOK
4.2
JIuH3b! 1 onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenue 6e10ro CBETa B CIIEKTP 3 2 hitps://m.cdsoo.ru/7f4 1ada6
Hroro no pazgeny 15
Paszgen 5. KBanToBble siBJIeHUA
bu6mmorexa [IOK
1 n 4 1
5 CITyCKaHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7¢41ada6
bubmuorexa [JOK
52 (TpoeHie ATOMHOIO A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
5.3 JIEpHbIE PEaKLUU https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 17
Pa3nes 6. [loBTOpuTe1bHO-0000 1AM MOYJIb
IToBTOpenue u 0600IIEHNE CONIEPIKAHUS bubmmoreka [IOK
6.1 9 2
Kypca ¢husuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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MMPOBEPAEMBIE IPE/IMETHBIE PE3YJIbTATBI OCBOEHUSA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

9 KVIACC

Kon
NpoBepPsieMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUHA OCHOBHOM
06p330BaTeJILHOﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

HCII0JIB30BATh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHUA M0 OMHMCAHHUIO HMX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (i)I/I3I/I‘IeCKOG SABJICHHUC

1.3

1.4

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIAThH

CYyILIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUYECKUX SABJICHUN

ONHUCBHIBATh H3YYEHHBbIE CBOWMCTBA Tel U (PU3MUECKUE SBIEHUS,
UCHONB3YSl (U3MYECKHE BEIWYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  HCIOJB3YEMBIX  BEJIWYMH,
0003HaYeHUS U €UHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (OPMYJIbI,
CBS3BIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEJIUYHMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOMTHh  TIpaUKUd  HM3YyYEHHBIX  3aBUCUMOCTEH

(I)I/ISI/I‘ICCKI/IX BCINYHH

L.5

1.6

XapaKTCPU30BaATh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W TIPOLICCCHI,
HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU O3TOM JaBaTb CJIOBECHYIO
(I)OpMy.HI/IpOBKy 3aKOHa MW  3aIlluMChiBaTb €0 MaTCMaTHU4YCCKOC

BBIPAKECHHE

OOBSICHATH (DU3UYECKUE MPOIECCHI M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallud NPAKTUKO-OPHUEHTHUPOBAHHOIO  XapakTepa:
BBISIBIIATH IPUYHHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOTMYEeCKHX IIaroB ¢ MOMOIIbIO 2 — 3 H3y4YEHHBIX CBOICTBa

buznyecKux SIBICHUN, GPU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH
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1.8

1.9

3allUCBIBATh KPATKOE YCIIOBHUE, BBIABIATH HEAOCTAIOIIKME WM
U30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsl pelieHus, MPOBOAUTH PacyE€Thl U OLIEHUBATh PEATUCTUYHOCTD

MOJIy4EHHOTO 3HaYeHUS (PU3NIECKOI BETMUNHBI

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO PELIMTh TMPH HMOMOIIN
(bu3MYEeCKUX METOJIOB, MCIIOJb3Ysl ONMCAHUE UCCIEAO0BaHUS, BBIAEIAThH
[IPOBEPSAEMOE TIPEAINOJIOKEHNE, OLIEHUBATh IPAaBWILHOCTh IOpSAKa
NPOBEJECHUSI UCCIEOBaHMs, JeNaTh BbIBOABL, HHTEPIPETUPOBATH

pe3yabTaThl HAOIIOJCHHI U OIIBITOB

IPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SBICHUNA WIIH
(GU3MYeCKUX CBOMCTB TeNl: CaMOCTOSTENILHO COOMpaTh YCTaHOBKY W3
n30BITOYHOTO Habopa 00OpYIOBaHUS, OMUCHIBATH XOJ OMNBITA M €r0

pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI

1.10

1.11

NPOBOANUTH IPHU HEOOXOAMMOCTH CEpUI0 MPSIMBIX HM3MEPEHHIA,
OIIpelieTIsisl CpeJHEe 3HAuCHHE H3MepsieMol BennuuHbl ((POKycHOE
paccTosiHUe coOuparomiei JUH3bI), 000CHOBBIBATH BBIOOP crocola

M3MepeHus (U3MEPUTENBHOTO Ipubopa)

OPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKHX BEIHYUH C
HCIOJIb30BaHUEM MPSAMBIX M3MEPEHUM: MIAHUPOBATh HCCIEIOBaHUE,
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY, (HUKCHpPOBATH pE3yIbTaThl
MOJIyYUEHHOW 3aBHCUMOCTH (DU3MUECKHUX BEJIUYMH B BHJAE TaOIMIU

Fpa(bI/IKOB, ACJIaTh BbIBOJBI 110 PE3YyJIbTaTaM HCCICAOBAHUA

1.12

OPOBOJIUTh  KOCBEHHbIE  H3MEpPEHHs  (U3MYECKUX  BEJIMYHUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBINOJHATE HM3MEPEHHUs, CIEeAys MPEUIOKEHHOM WHCTPYKLNH,
BBIYHUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIYYECHHBIE

PE3yIbTaThI C y‘IéTOM 3aJJaHHOH HOrpeuIHOCTU I/I3MepeHHﬁ

1.13

1.14

CO6J’IIOI[aTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

1a00paTOPHBIM 000pyI0BaHUEM
pas3indaTtb OCHOBHBIC IMPU3HAKH H3YYCHHBIX (bmnqecxnx Moneneﬁ:
MaTcpHraJibHad TOYKa, a0COJIIOTHO TBépI{OQ TCJIO, TOYCUHBIM MCTOYHUK

CBC€Ta, JIy4, TOHKad JIMH3a, IJIaHETapHad MOJCJIb aToOMa, HYKJIIOHHAas

-
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1.16

1.17

1.18

1.19

3HaHHUSI O CBOMCTBax (bI/I3I/ILIeCKI/IX SIBIICHUH U H€O6XOI[I/IMBIG

¢du3nueckre 3aKOHOMEPHOCTH

UCIOJIb30BaTh CXEMbl M  CXEMAaTUYHbIE PHUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npudopoB u
TEXHOJIOTUYECKUX TIPOILIECCOB MPH PEHICHUH y4eOHO-ITPAKTHYECKUX
3aJa4, ONTUYECKUE CXEMBI JJIsl OCTPOEHUSI N300paKeHUH B MJIOCKOM

3epKalie ¥ COOMparoIeH JINH3e

NOPUBOANUTH TPHUMEPHl (HAXOAWTH HMH(OpPMAIMIO O MpPHUMEPax)
NPaKTUYECKOTO UCIOJIb30BaHUs (DU3MYECKUX 3HAHUI B MMOBCETHEBHOMN
KU3HM i1 oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npubOpaMu U TEXHUYECKHUMH YCTPOWCTBAMH, COXPAHEHUS 3I0POBbs U

cOOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpYKatoILel cpene

OCYIIECTBIISATH MOUCK MHPOPMAIUN (PU3UIECKOTO COJCPIKAHUSI B CETH
WutepHer, camocTosTenbHO (GOPMYyIUpys TOUCKOBBIA  3ampoc,
HAaXOJUTh TMYTH  OMNpPEACNICHUS  JIOCTOBEPHOCTH  TOJYYEHHOU
nH(OpMAIllMM Ha OCHOBE HMMEIOIIMXCS 3HAHWM M JOMOJHUTEIbHBIX

HUCTOYHHUKOB

UCMOJNb30BaTh NPU  BBIMOJHEHUM YUYEOHBIX 3aJaHMA  Hay4yHO-
MNOMYJSIPHYIO JIUTEPATYpy (PU3MUECKOro COJEp)KaHUs, CIpPaBOYHBIE
MaTtepuainsl, pecypchl ceth MHTepHeTr; Biazere  npuéMamu
KOHCIIEKTUPOBaHUS TEKCTa, MpeoOpa3oBaHus MHGOPMAILMU U3 OJIHOU

3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha
OCHOBe HH(GOpPMallUd M3 HECKOJbKUX HCTOYHHUKOB (PU3NUYECKOIO
coJiepKaHus, MyOJIMYHO MPEACTABIATh PE3yJbTaThl MPOEKTHOW HIU
UCCJIEIOBATENIbCKOM  JAESITEeNbHOCTH, HpPU  3TOM  T'PaMOTHO
MCII0JIb30BaTh N3Y4YEHHBIN MOHATUIHBIN anmnapar u3y4aeMoro paszieina
GU3MKM U COMPOBOXKIATh BBICTYIUIEHHE IMpe3eHTalueld ¢ y4éTom

0COOEHHOCTEH ayTUTOPUU CBEPCTHUKOB

1.21

MIPHU BBIMIOJHEHUN YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NIECKUX
MPOLIECCOB PaCHpPEeeNiaTh 00sI3aHHOCTH B TPYIINE B COOTBETCTBUU C

IOCTAaBJICHHBIMHM  3agadyaMM, CJICAUTb 3a BbIIIOJHCHHMCM IIJIaHA

-

o OOKYMEHT nognuc
9NIEKTPOHHOM NoAny

CepTupukaTr OE42B807FIFEC395A2E3CORFB/CIBEORZ

JNCHCTBUH W Y\ KOPPEKTHUpOBaThb €ro, ajacKBaTHO  OIICHUBATh
A o
8 CHHBIN BKJIAQ B NCATCIIBHOCTb prngI, BbICTp anBaThb

KOMMYHUKAaTHBHOC BSaHMOL[CP’ICTBPIe, ITPOSABJIAA TOTOBHOCTbH

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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paspemarh KOH(IUKTHI

¢ -

o JOKYMEHT NOAMNWUCAH
9NEKTPOHHOM NOAMNUCHIO

Ceprugurar OE42607FIFEC3B5AZE3COFFB/CIBEOF 2
Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnageney KyHuy Mana lOpeesHa
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon
Kon anemenra [IpoBepsiemble 27IEMEHTBI COAEPIKAHMS
paszzena
MEXAHUWUYECKUE SBJIEHUA
g1 Mexanuueckoe JBWXKeHUE. MarepuanpHas —TOYKa.
Cucrema orcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUXKEHHS
8.3 PaBHOMEpHOE NMPAMOJIMHEITHOE ABUKEHHUE
###Par###HepaBHOMEpHOE NMPSIMOJIMHENHOE JIB)KCHUE.
8.4 Cpennsis uW  MrHOBEHHAas CKOpPOCTb Tella IIpH
HEpPaBHOMEPHOM JBUKCHHUH
25 Yckopenue. PaBHOyCcKOpeHHOE MPSIMOJIUHEITHOE
JIBUKECHHE
8.6 #H##Part#CBoOonHoe magenue. OneITel I'annnes
###Par###PaBHOMEpHOE JBUKEHUE IO OKPYKHOCTH.
8.7 [lepriong u yactora oOpamieHus. JluHelHas u yrioBas
ckopocTH. LleHTpocTpeMUTENBHOE YCKOPEHHE
8 8.8 Ilepssiii 3axkoH HptoTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroTOHA
8.11 HAH#Parf##] [ppuHIUn cyneprno3nuuu cui
8.12 Cuna ynpyroctu. 3akoH ['yka
%13 ###Par#H###Cuna TpeHus: cuiga TPEHUS CKOJIBXEHMUS,
CHWJIa TPEHHUS MTOKOSI, IPYTHE BUJIbI TPEHUS
814 #HH#Par#H##(Cuna  TOKECTM U 3aKOH  BCEMHUPHOIO
TATOTEHUS. Y CKOpEeHUE CBOOOIHOTO MaIeHUS
e Jemwxkenne  mmaner  Bokpyr — Cosnma.  Ilepsas
KocMudeckasi ckopocTb. HeBecoMocCTh U nieperpy3ku
"~ o ;:[DK‘EMEH:\T noANUCAH I:QBHOBecne MaTepHaIbHOW TOYKU. AOCOIIOTHO TBEPIOE
9NEKTPOHHOW NOAMNKUCHIO TeJI0

CepTudkaT UE425G?F’IFEC395A2EECDFFB?gZ.'IﬁfDFZ

OencteuTtened ¢ 05.02.2026 no 01.05.2027

##HPar###PaBHOBecue TBEPAOro Tejla C 3aKPEIUIEHHOM

Bnapeney KyHuy Mana KDpeegHa

.




OCBhIO BpalllCHUA. MOMEHT CHUJIBI. HCHTp TAXECTH

8.18

Nmnynbce Tena. U3menenue nmnyibca. UIMmynbe cuiibl

8.19

3aKoH COXpPaHCHUSA UMITYJIbCa

8.20

#HH#HPar###PeakTUBHOE NBIKEHUE

8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

PaGora cun Tsxectu, ympyroctd, TpeHus. CBs3b

SHEPruu U paboThl

8.23

8.24

8.25

ITorennmanspHas OHCPIruAa TCIa, IOAHATOIO Ha1a

MOBEPXHOCTHIO 3eMJIH
[ToTrenumanpHas YHEPTUs CKATOU NPYKUHBI

###Par###Kunernueckass  sHeprusa.  Teopema o

KHHETHYECKOM OQHCPIun

8.26

#H##HParf###3aKkOH COXpaHEHUsI MEXaHUUYECKOW SHEPTrUuu

8.27

[IpakTuyeckue paboOTHI:

Omnpenenenue cpeaHeil CKOPOCTH CKOJBXKEHHsI Opycka
WM JIBWJKEHUS IIapuKa [0 HaKJIOHHOM IIOCKOCTH.
OmnpeneneHne yCcKOpeHUs Tela MPU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH YT OT BPEMEHH IIpU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 Ha4albHON CKOPOCTH.
IIpoBepka TUMOTE3BI: €CAM IPU PABHOYCKOPEHHOM
JIBUKEHUHM O€3 HadallbHOM CKOpPOCTH IMYTH OTHOCATCS
KaKk psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOILHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS
OT CuUJbl HOpPMaJbHOTO JaBieHud. OrnpezaeneHue
KodpuuueHTa TpeHHus CKoubxkeHus. OmnpeneneHue
KECTKOCTU TpykuHbl. OmnpeneneHue padOThl CUIIBI
TPEHUST TpU PABHOMEPHOM JIBIDKEHMM Tela IO
TOPU30HTANIbHON MoBepxHOCTH. Omnpenenenue padOTHI

CUIBl  yOpPYyrocTM  Ipu  HOIBEME  Ipy3a C

-

I/_I‘(iHOJ'IB?sOBaHI/IeM HEIIOABHXKXHOI'O n IIOABUYKHOTI'O

0JIOKOB

o NOKYMEHT NOAMNUCAH
3NIEKTPOHHOW NMOATHALBIO

du3nueckue SIBICHUS B Oprupoac: MpUINBLI U OTJIUBHI,

CepTudmiar OE42B607FIFEC3I95A2E3COFFBICIBEDFZ
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
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8.29

JABrKeHUe IuiaHeT COJIHEYHOM CHUCTEMbl, PEaKTHBHOE
JIBU>)KEHUE KUBBIX OPTAaHU3MOB
TexHuueckue  yCTpOWCTBA:  CHUIOMETP,  JATYUKH

IIOJIOKCHMUS, PACCTOAHNA U YCKOPECHUS, PAKETHI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

9.1

9.2

KonebarensHoe nmxenne. OCHOBHbIE XapaKTEPUCTUKU
KoJeOaHuii: Iepruo, 9acToTa, aMIUTHTY/Ia
Maremarnueckuin u IIPY’KUHHBIN MasITHUKHU.

HpeBpameHI/Ie OHCPI'HUH IIpU KoJIe0aTeIbHOM JBHXXCHUH

9.3

3aryxatomme KoneOaHus. BbIHYXIeHHbIE KoJeOaHMS.

Peszonanc

9.4

9.5
9.6

9.7

9.8

Mexannueckue BoJiHbl. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IpononbHbIE W TMONEpEeYHbIE BOJHBI. [[MHA BOJHBI U
CKOpOCTb €€ pacrpocTpaHeHUs . MexXaHu4eCKHUEe BOJIHBI B

TBEPIOM TeJIE, CECMUYECKUE BOJTHBI

3ByK. 'poMKOCTh U BbICOTa 3BYyKa. OTpakeHUE 3ByKa

Nudpas3Byk u ynbpTpa3Byk

[IpakTuueckue padbOTHI:

OnpeneneHnne 4YacTOThl M THepuoAa  KoneOaHUit
MaTeMaTUYECKOI0 MasiTHUKA.

Onpenenenre 4YacTOThl M TepuoAa  KoseOaHUit
MIPYXUHHOTO MasTHUKA

HccnenoBanme 3aBUCUMOCTH Tiepuofa  KojeOaHui
MOJIBEIIEHHOT0 K HHTH Tpy3a OT JUIMHBI HHTH.
HccnenoBanme 3aBUCUMOCTH Tiepuofa  KojeOaHu
MPYKUHHOTO MasTHUKAa OT Macchl rpy3a. [IpoBepka
HE3aBHCHUMOCTH nepuo/ia KoJIeOaHMI rpy3a,
MOJIBEIIEHHOTO K HHUTH, OT MAacChl Tpy3a U KECTKOCTHU
NPYXXUHBL. M3MepeHue yCKopeHus CBOOOHOTO TaICHHUS
dusnyeckue SBJICHHUS B MPHPOJIC: BOCIPHITHE 3BYKOB

JKUBOTHBIMH, 3EMIICTPACEHUE, CEUCMUYECKUE BOJIHBI,

LIYHaAMH, X0

-

o NOKYMEHT NOAMNUCAH
ANEKTPOHHOM Noantesto

TgxHUUYECKHE YCTpPOMCTBA: 3XOJOT, HCIOIb30BAHUE

yAbTpa3ByKa B ObITY U TEXHUKE

CepTudmiar OE42B607FIFEC3I95A2E3COFFBICIBEDFZ
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

0.1 DNIEKTPOMarHuTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJTH
10.2 [Ixana 37€KTPOMarHUTHBIX BOJIH
103 DnekTpoMaruuTHas npupojaa cBera. CKOpOCTh CBeTa.
' BomHOBEIE cBOliCTBA CBETA
10 [IpakTrueckue pabOTHI:
10.4 W3ydyeHne CBOICTB  3JIEKTPOMarHUTHBIX BOJH  C
TTOMOIIIbI0 MOOMIIBHOTO TeedoHa
dusnueckue SABJICHUS B TPHUPOAE: OHMOJIOTHYECKOE
10.5 nercTBHe BUJIMMOTO, yIbTPaPHOIETOBOTO u
PEHTT€HOBCKOTrO U3JTy4eHUI
10.6 Texnuueckue YCTPOMCTBA: UCIIOJIb30BAHUE
' 3JICKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3U
CBETOBBIE SBJIEHUS
11.1 JIyueBas monens cBera. McTouHuku cBera
11.2 [IpsimonHENHOE pacIpOCTpaHEHUE CBETA
113 OTtpaxenue cBera. [Imockoe 3epkaiio. 3aK0H OTpaKEHUS
' CBeTa
114 [Ipenomnenue cBeta. 3akOH MpPEIOMIICHUS CBETA.
' [TonHOE BHYTpEHHEE OTpaXKEHNE CBETA
11.5 Jlunza. Xop ydeii B IMH3E
116 OnTuueckast cuctema ¢oTroanmnapara, MHUKpPOCKONa U
11 ' TEJIeCKOma
117 I'maz kak onTuueckas cucrema. bin3opykocTts u
' JATbHO30PKOCTh
118 Paznoxxenue 6enoro ceera B cnektp. OnbiTel HetoTOHA.
' CioxkeHne CneKTpalIbHBIX IBETOB. [{ucnepcus ceeta
[IpakTuueckue pabOTHI:
#HHtPar###ccienoBanue 3aBUCUMOCTH yria
A OTPa)KEHHUS CBETOBOTO JIyda OT YIJIa IMaJIeHHUS.
( o @#Par###l/lsyqeﬂne XapaKTepUCTUK  U300paKeHUS
OOKYMEHT NOANUCAH
o SHEKTPDHHDH noanucero npeaMera B INIOCKOM 3€pKaie.
Ceprugukar OE42607FIFEC395A2E3COFFB7CIBEOF2 #Hi#Parf##liccnenoanue 3aBMCUMOCTH yria
Oencteutened ¢ 05022026 no 01052027
Bnapeney KyHuy Mana KDpeegHa
N =4




MIPEJIOMIIEHUSI CBETOBOTO Jyda OT yIJla MaJeHus Ha
TPAHUIIE «BO3IYX — CTEKIIO».

###PartH##lonyueHne U300paKEHH C  MOMOIIBIO
coOuparoIIe JTHH3HI.

###Part##Onpeneneaue (POKYyCHOTO PpAcCTOSHHS U
ONITUYECKOUN CHUITBI COOUPAIOIICH JTHH3BL.
###Par###0OnbITEI TIO pa3lIoKEHUI0 Oeloro cBeTa B
CHEKTP.

###Par###OnbITEl 0 BOCHPUATHIO I[BETA MPEIAMETOB

pH UX HAOJIOACHUH Yepe3 BETOBbIC (DUIBTPHI

dusznueckue SIBICHUSI B npupoac: 3aTMCHHA COJIHIIa n

11.10 JlyHbl, 11B€Ta TeN, ONTHYECKHE SIBICHUS B aTMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
Texnuueckue YCTPOMCTBA: OYKH, [IEPUCKOII,
HA ¢doTroanmnapar, ONTHYECKUE CBETOBObI
KBAHTOBUGIE ABJIEHUA
OmneiTel Pezepdopna m miaHerapHas Mojeib aToMa.
121 Mopens aroma bopa
Hcnyckanne W moriomeHue cBera aroMoM. KBaHTHI
12.2 JInnenyaTele CIIEKTPHI
12.3 PanuoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHHUs
Crpoenune aromHoro sapa. HykinoHHas Monenb
124 aTOMHOTO si/1pa. M30Tons!
PagnoaxkTtuBHble npeBpamieHus. llepuon momypacnana
12 125 aTOMHBIX S1Ep
SnepHble peakuuy. 3aKOHBI COXPAHEHUS 3apsIOBOTO U
126 MacCOBOT'O YHUCEII
12.7 DHeprus cBA3U aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU
Peakuuu cunresa u nenenus siaep. VIcTouHUKY sHEpruu
128 ConHua u 38€311
Snepnas osHepretuka. JleMcTBHE  pPagMOAKTUBHBIX
-~ i 129 MRITYYEHUH Ha )KUBBIE OPTaHU3MbI
o anﬁéﬂﬁigﬁ:ggﬂg?&‘;;: 0 [IpakTraeckue pabOTHI:

Ceprupukar 0E42607FIFEC395A2E3COFFR7CIBEQOF2

H40moneHne CIUIOMIHBIX M JIMHEHYaThIX CIIEKTPOB

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa
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W3ITy4CHUSI.

HccnenoBanne TpeKOB: M3MEPEHHE SHEPTUM YACTHIIBI
110 TOPMO3HOMY MyTH (110 poTorpadusim).

N3mepenue pagnoakTuBHOTO (hoHA

dusnyeckue SBICHUSA B IPUPOAC: €CTECTBEHHBIN

PaavOaKTUBHbBIN ¢oH, KOCMUYECKHE Jy4H,
12.11 PAaIMOAKTUBHOE H3JIy4YEHUE MPUPOJHBIX MHMHEPAIIOB,
JNEUCTBUE PAaJUOAKTUBHBIX W3JIyYEHUN HaA OpraHU3M
YyenoBeKa
1212 TexHuueckue YCTPOMCTBA: CIIEKTPOCKOII,
' MHIUBUAYAJIBHBIN 103UMETp, Kamepa Bunbcona
. ™
AOKYMEHT NOANWUCAH
9NEKTPOHHOW NOANUCHLIO
CepTupukar OE42607FIFEC395A2E3COFFB/CIBEOF2
LencrewTened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa
LS /




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOro ypOBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe PT'OC

[lonnmanne pomu  (QU3MKK B  HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTh 0OA30BBIX MPEACTABIECHUI O 3aKOHOMEPHOU CBSI3U
U T03HaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomei poau (UMK B pa3BUTUHU
€CTECTBEHHbIX HayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX M 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIeCTBOBAHUS MaTepHH, 00 aTOMHO-MOJIEKYJISIPHOM Teopuu
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBBIX, 3JEKTPOMArHUTHBIX U KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS MO0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA

(mpu3HaKH)

BJ'IaIIeHI/Ie OCHOBaMM MOHSITHITHOTO arrapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/ISI/IKI/I 1 UCIIOJIB30BAHHEC HX IJId PCIICHUA y‘Ie6HI)IX 3aaa4,
YMCHHUEC XapaKTCpU30BaATb CBOMCTBaA TECII, (I)I/BI/I‘-ICCKI/IG SABJICHUA H

MPOIIECCHI, UCTIOJIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOIICTBA TET U (1)I/ISI/I‘IGCKI/IG SABJICHUS,

UCTIONB3YS (PU3NUYECKUE BETMUUHBI

Bianenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM

-

[OKYMEHT NOANM (.SREHIO,HGHI/IS[ H}ﬂBI/IJ‘I 0e3omacHOTO TpyAa: HaOMIOACHUE (PU3HMUECKHUX
o ANEKTPOHHOW MO NSk DI

CepTudurkar 0E42B07FIFEC395A2E3COFFB7CYMERAE CAMOCTPSITEIEHO COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY

Oencteutened ¢ 05022026 no 01052027
Bnapeney KyHy Mana KDpeesHa
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U3 JJaHHOro Habopa 00OpyAOBaHMS MO MHCTPYKLUH, OIHUCBIBATh XOJ
OTIBITA U 3AIMCHIBATD €0 PE3yIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
IPOBE/ICHUE NPSAMBIX M KOCBEHHBIX U3MEPEHUH (PU3MUECKUX BEITUYUH:
YMEHHE IUIAaHUPOBATH HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
DKCIEPUMEHTAJIbHYIO YCTAHOBKY II0 HMHCTPYKLMH, BBIYUCIATH
3HaUEHUE BEIMUYMHBl M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3aJaHHOM MOIPEUIHOCTH PE3YyNbTaTOB U3MEPECHMUI;
IIPOBEJICHUE  HECIOXKHBIX  SKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ cOOUpaTh HKCHEPUMEHTAJIbHYI0 YCTAaHOBKY M
IPOBOAMTH  MCCIEAOBAaHWE IO  UHCTPYKUUH,  IPEICTaBISThH
HOJy4eHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYMH B BHJE TaOIMIl U
rpauKOB, yYUTHIBATh IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3yIbTaTaM

HCCIICOOBaHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUYECKUX  MoJIelei
(MaTepuanbHasi TOYKa, aOCOMIOTHO TBEPJOE TENO, MOICITH CTPOCHHS
ra3oB, JKUJIKOCTEW U TBEPIBIX TeJ, IUIAHETapHas MOJENb aToMma,
HYKJIOHHasi MOJENIb aTOMHOTO sjipa) U YMEHHE NPUMEHSTh UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
yhclle M B KOHTEKCTE€ CUTYyallMil NPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITH IPUUNHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSICHEHHE C ONOPOI Ha U3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3dKOHOMEPHOCTHU U MOACIIN

YMmeHue pemaTh pacu€THble 3amaud (Ha 0aze 2 — 3 ypaBHeHWHil),
UCIONB3YSl 3aKOHBI W (opMynbl, CBs3bIBaOIIME (pU3MUECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alHChIBATh KPaTKOE YCIOBUE 3aJlauH,
BBISIBIISITh HEJOCTAIOIINE JIaHHbIC, BBIOMPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIE JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl M OLEHUBATh PEATMCTUYHOCTH IIOJYyYEHHOIO
3HaYeHUs (U3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEpHOCTh

(I)I/I3I/I‘-ICCI(OI71 BCIINYHUHEI, HOJIy‘-ICHHOﬁ IIpu pCHICHUH 3a1a4n

YMmenue XapaKTCPU30BaTh  MPHUHIUIIbLI HGﬁCTBHH TCXHHUYCCKHUX

-

nnwmsgﬂ*r nog
9NEKTPOHHOM NC

YETPOHCTB;, B—[OM 4HCIIe OBITOBBIX MPUOOPOB, M MPOMBILIICHHBIX

IMNGRKkk00rmuecKyX MpoIEccOoB MO MX OMMCAHMIO, UCIIOJIB3Ys 3HAHHUS O
UCh}O

CBOMCTBaX (DUMYECKUX SBICHUH W HEoOXoauMmble (DHU3NUECKHE

Ceprupurar OE4 2607 HFEC385
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3aKOHOMECPHOCTH

10

YMeHHE UCMONb30BaTh 3HAaHUS O (UBHYCCKHX SBJICHUSAX B
MOBCETHEBHON KM3HM I oOecredeHuss Oe30MacHOCTH TpH
oOpamieHUn ¢ OBITOBBIMH ~ NpPUOOpaMH U TEXHUYECKUMH
YCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS U  COOJIOJEHUS HOPM
9KOJIOTUYECKOTO TIOBEJCHHUS B OKPYXAlOIEH cpele; MOHUMaHUe
HEOOXOUMOCTH TPUMEHEHUS TOCTIKEHUN (DU3UKH M TEXHOJOTHMA

U PalOHAJIBHOI'O ITPUPOAO0ITI0JIb30BAHUS

11

OnbIT moMcKa, NpeoOpa3oBaHMsl U MPEICTABICHHUS HHPOpPMALUU
(U3NYECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJOIMHA; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYCHHOW WH(OpPMAIIMM HA OCHOBE UMCIONIMXCA 3HAHWA H
JIOTIOJIHUTEIbHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BATh  IpPHU
BBINIOJTHEHUM Y4YEOHBIX 3aJaHMM HAy4YHO-IOMYJISIPHYIO JIMTEpaTypy
(GU3M4ecKoro cojep:KaHus, CIPaBOUHbIE MaTepUalbl, PECYPChl CETH
WuTtepHer; BnageHue 0a30BBIMM  HaBBIKAMU  [IPEOOpPa3OBaHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE IMCHMEHHBIE U YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIbBKHMX HCTOYHHKOB

-

O

NOKYMEHT NOANWUCAH
9NEKTPOHHOM NOAMNUCHIO
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INIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 31€eMEHT COEeP:KAHUSA
1 MEXAHUWYECKUE SABJIEHUA
. Mexanuueckoe JBkeHHe. MarepuanbHas Touka. Cucrema  oTcuéra.
' OTHOCHUTEITHHOCTH JABMKCHUS
PaBHOMepHOE U HepaBHOMepHOE nBMKeHUE. Cpennsisi ckopocTh. Dopmyna 1jis
1.2 BBIYMCIICHUS CPEAHEN CKOpOCTHU: V = S/t
PaBHOMEpHOE TIPSIMONMHEWHOE NBIKEHUE. 3aBUCHMOCTh KOOPIWHATBHI TENa OT
BPEMEHH B CIy4yae paBHOMEPHOTO MPSIMOIMHEHHOTO JBHKECHUS:
13 (1) =x,+ut
I'paduku 3aBUCMMOCTH OT BpPEMEHHU [UIsl MPOEKIHH CKOPOCTH, TMPOEKINH
MEepeMeNICHUs, TYyTH, KOOPJIWHATHI TPH PABHOMEPHOM TPSIMOJHMHEHHOM
JBUKEHUHT
3aBHUCHUMOCTh KOOPJIMHATBI Tela OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS
SO =v, = I+a, = 2
@dopMysbl JUIS TMPOCKIIUU TIEPEMEIICHHSI, MPOCKIIMH CKOPOCTH W TPOSKIIHH
YCKOpPEHUS IPU PAaBHOYCKOPEHHOM MPSMOJIMHEHHOM TBUKCHHH:
1.4 .s;(r)_-uﬂl-r—rr_.-g,
v (t)=v, +a,-f,
a (f)=canst,
!J:-__: - “l-.: =la. s,
I'padmkr 3aBUCHUMOCTH OT BPEMEHH I TMPOCKIUU YCKOPEHHs, MPOEKIIUN
CKOPOCTH, TIPOEKIIMU IEePEMEIICHUs, KOOPJIUHATHl TPH PABHOYCKOPEHHOM
MPSIMOJTMHEHHOM JBUKCHHUH
—Gaeéefﬂ-ree—ﬂaﬂemie.—ébepMynH, OIMCHIBAOIINE CBOOOMHOE MAaJeHHE Tejla IO
o AOKYMEH TeBSHAKHAGAbtiBrokenne TEna BHM3 WM BBEPX OTHOCHTENBHO MOBEPXHOCTH
EHEKTPGHH%APH%H?E;&KH 3aBUQUMOCTH OT BPEMEHHU [UId MPOEKIHH YCKOPEHUs
)

CepTudmiar OE42607FIFEC385A2E3COFFBTCIBEDFZ
Oencteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

.




MPOSKIIMM CKOPOCTH W KOOPAWHATHI TPU CBOOOAHOM TAJCHHH Teja I10
BEPTHKAIH
CKOpOCTh PaBHOMEPHOTO JIBIDKGHHUs Tella 10 OKpYXHOCTU. HampaBneHue
CKOPOCTH.
®dopmyna s BBIYUCICHUS CKOPOCTH dYepe3 PaJnyC OKPYKHOCTH U TEPHO
oOparreHus:
2R
T

HeHTpOCTpeMI/ITCHLHOG YCKOPEHHUC. HanpaBneHI/Ie HOCHTPOCTPEMHUTCIIbHOTI'O

1.6 yckopeHus. @opmyiia 1l BBIYMCICHHS YCKOPEHUSA:

®opmyia, CBSI3bIBaIOIIAsI IEPUOJ] M YACTOTY OOpaIeHUS:

vV = ?

Macca. IInotaocts BemectBa. @opmyiia Jisi BBIYUCICHHS TIJIOTHOCTH:

b m
1.7 V
1.8 Cuna — BekTopHas pusnueckas BenuurHa. CioxxeHue cui
1.9 SBnenue unepuuu. [lepsslii 3axkoH HeroToHa

Bropoii 3akon HeroToHa:

F=m-d

1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa M BEKTOpa CUIIbI, ACHCTBYIONIEH Ha
TEJI0
Bsaumogeiicteue Ten. Tperuit 3akod Hprorona:

1.11 Fl—rl:_El—rE

. ™
OOKYMEHT NOANMUCAH
SﬂEllv:'IiSCJHHdEpﬂmgmmm TpeHue cKoabxeHus. Gopmyna Ui BBIYUCICHUS MOIYJIS CUIIBI
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F_=n-N

1.13

Hedbopmarus Ttena. Ymnpyrue u Heympyrue nedopmarnuu. 3aKoH yHOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCCMHPHOT'O TATOTCHUS:

My -~
F = G = ‘—_l‘
R Z
Cuna TSHKeCTH. yCKOpCHI/Ie CBOGOI[HOFO naacHus.
q)OpMyJIa JJIs1 BBIYUCIICHUA CUJIBI TAXKCECTHU B6JII/I3I/I HOBerHOCTH 3CMHI/I: F = mg
I[BI/I)KCHI/Ie IJIaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHUYCCKasl CKOPOCTh.

HesecoMocTs u neperpysku
HNmnynbc Tena — BEKTOpHas pu3ndeckasi BeIMUMHa.
=mi

I/IMHYJ'IBC cucTeMsbl Ten. U3MeHeHne HUMITyJIbCa. I/IMHYJ'ILC CHIJIbI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
P=nyl 1,y =const
PeakTuBHOE IBHKEHUE

Mexanundeckas padora. @opMyina 711 BEIYUCICHUS pabOThI CHUITBI:

A=Fsoosct

MexaHnu4decKass MOIIHOCTb:

N=24
>

Kunernueckas u moTeHIMaIbHAS OHEPIrus-. d)opMyna JJIs1 BBIYHUCIICHUA

KUHETUYECKON IHEPTUMU:

-

o

.18
LOKYN
3MEKTPC

2
AEHT poArUcAH

YHHOW floarchIo

Ceprudpurar OE42607FIFEC3

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHuy Mana KDpeegHa

.

-\\l

05 A2 FECQRGMA O, KEHeTecKoM pHeprui. DopMmyiia Iyt BEIYUCICHHS HOTCHIMAIBHOM




SHEPIruu T€jia, MOAHATOrO

HaI 3eMIIEH:

E,=mgh

Mexanndeckas OHEPIu-i:

CHUIBI,

E=E;+E »

1.19 3aKOH COXpaHEHUs1 MEXaHU4YeCKOM 3Hepruu. @opmyiia Juisi 3aKOHA COXPAHEHUS
MEXaHWYECKOM YHEPIUU B OTCYTCTBHE CWII TpeHus: E = const.
[IpeBpalieHne MEXaHMUECKOW SHEPTUH MPY HAJTUYUK CUJIBI TPEHUS.
[TpocThie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.

Poryar. Moment cuibl: M - Fl.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20
[ToaBuxHBIN 1 HeTOABXKHBIN O6510KK. KITJ[ mpocThix MeXxaHH3MOB,
]1 = ‘%&J’I&&H&H
Aﬁ.’rpaue:ﬂ:ﬂaﬂ
JlaBnenue TBEPAOrO Tena.
®opmyna i1 BBIYMCIICHMS TABICHUS TBEPIOTO Tena:
F
P=-

101 JaBnenue raza. ATMocgepHoe AaBlIeHHE.

' I'mppocTaTdeckoe 1aBiIeHNE BHYTPH KHJIKOCTH.
®opmyna a5l BBIYUCICHUS TaBICHUS BHYTPU KUIKOCTH:
P=pgh+Pnm,

1.22 3axoH [lackans. I'mapaBnudeckuii npecc
3akoH Apxumena. Popmyna g ONPEIEICHMS] BBITAJIKHUBAIOIIEH
JICUCTBYIOILEH Ha TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:

e 123 ™

LOKYN
3MEKTPC

AEHT Aém ity
HHQYNOANKCHIO

¢ TTaBaHus Tena. [[maBanue cyoB U BO3AyXOIJIaBaHUE
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Mexanndyeckue KojaeOaHus. AMIUIMTYAa, TEPUOJ W YacToTa KoOJIeOaHM.

dopmyrna, cBA3bIBAIOLIAsl YACTOTY U MEPUOJ] KOJIEOAHU:

1.24
1
V==
T
175 MareMaTtnyeckuii M IpYKMHHBIA MaATHUKU. lIpeBpamieHue sHeprum npu
KoJ1e0aTeIbHOM JABM)KEHUU
1.26 3aryxatomue kojaebanus. BeinykaeHHbie konebanus. Pezonanc
Mexanuyeckue BOJHBIL. [IpogosibHbIE M MonepedHble BOJHBL. [[IMHA BONHBI U
CKOPOCTb paclpOCTPAHEHUS BOJIHBI:
1.27
Ah=vw-T
128 3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha TpaHMIIE

IByX cpell. IH(pa3ByK u ylIbTpa3ByK

Ipaxmuueckue pabomul

N3MmepeHnne cpelHel IUIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
NPYXKHUHBL, KOI(PPHUIIMEHTa TPEHUS CKOIBXKEHHUS; paOdOThl CHIIBI TPEHHSI, CHJIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH JBIIKEHHS OpycKa MO HAKJIOHHOM TIJIOCKOCTH,
YCKOpEeHHUs Opycka MpW JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHl H
nepuofa KoieOaHUM MaTeMaTHYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KOoJIeOaHU TIPY)KUHHOTO MasiTHUKA; MOMEHTA CHWJIBI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YINPYTOCTH MpU TOIBEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Ka; pabOTHI CUIIBI YIPYTOCTH MPHU MOABEME Ipy3a C MOMOIIBIO MTOIBUKHOTO
1.29 Omoka.

UccnenoBanne 3aBUCUMOCTH apXHUMEIOBOM CHJIIBI OT 00BEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKUBAIOIIEH CHUIIbI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBXKEHUS OT CHJIBI HOPMAJIbHOTO JAABICHUS U OT
poZia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYXKHUHE, OT CTEIECHU
nedopmaruu TPy KUHBI;, YCKOPEHUsT OpyCKa OT yrila HakJOHA HAMpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOAa
KOJIeOaHUI MPYKUHHOTO MAasTHHKA OT MAacChl Tpy3a M KECTKOCTH TPYKUHBI,
UCCJICIOBAHNE HE3aBHUCHUMOCTH TIEpPHOJa KOJIICOAHW HUTSHOTO MAasTHHUKA OT

Macchl rpy3a. [IpoBepka yclioBHsl paBHOBECHS phlyara

< DuzIUeckie  ANeAls 8, npupode: TPUMEPBHl ABHKEHUS C  Pa3IMYHBIMU
o ﬂ{'}'!‘gﬁmEHTc' EMGAH sxuBoit 1 vepkiBoit IIPUPOJE, NEUCTBUE CUJIBI TPEHUS B IPUPOLAE U
ANIEKTPOHHOU MNOANUCHIO

TEXHUKE, TMPUIMBBI W (QTIMUBBI, JABHXXCHHUEC IIJIAHCT ConaeyHon CUCTCMBI,
CeptupukaTr OE42B07FIFEC3IBEAZEICOFFBICIBEQRZ

Oercteutened ¢ 05.02.2026 no 01.05.2027
Bnapeney KyHy Mana KDpeesHa

LS J/




-

PEaKTUBHOE JIBHYKEHHE >KUBBIX OPraHU3MOB, phlYaru B Telle YejOBeKa, BIUSHUE
aTMOC(EepHOro JaBJCHUS HA >KMBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE
3BYKOB HUBOTHBIMH, 36MJIETPSICEHHE, CEIICMUUECKHE BOJIHBI, IIyHAMH, 9XO
Texnuyeckue ycmpoticmea: CIUJOMETP, NAaTYUKU TOJIOKEHUS, PACCTOSHUS U
YCKOpEHUS, IWHAMOMETp, TMOAIIUIHUKHA, PAKEThl, pblYar, TMOABUKHBIA U
131 HEMOJIBWKHBIA OJIOKH, HAKJIOHHAS IUIOCKOCTb, MPOCThIE MEXaHU3MbI B OBITY,
' cooOmIaromuecst Cocyipl, YCTPOMCTBO BOJONPOBOJAA, THIAPABIMUYECKUI TMpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
HCII0JIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 31eKTpOMarHuTHBIX BOJIH
3.2 JlyueBas monens cBeta. [IpsiMonnHeliHOe pacpoCcTpaHEeHUE CBETa
33 3akoH oTpaxeHus ceera. [1mockoe 3epkaino
34 [Ipenomnenue cBera. 3aKOH MPEJIOMJICHHS CBETA
3.5 Hucnepcus cBera
1.6 JInnza. Xon nydeir B nuH3e. DokycHoe paccTosHMe JHH3BL. OnTHyeckas cuia
' muH3el: D = 1/F
3.7 I'na3 kak ontuyeckas cucrema. Onruyeckue npubopsl
Ipaxmuuecxue pabomoi
###Par###I3Mepenne  ONTUYECKON CHUIIBI COOMpAroIed JUH3BI; (POKYCHOTO
paccTosiHUs coOMparoIiei JIMH3bI (110 CBOWCTBY PaBEHCTBA pa3MEpOB MpeMeTa U
n300paxkeHus], KOrja MpeJAMET pacloio’KeH B JBOMHOM (okyce), moKa3zaTes
3.8 MPEJIOMJIEHUS CTEKJIA.
###Par###lccnenoBanue CBONCTBA N300paKEHM S, TIOTYUYEHHOTO C TIOMOIIBIO
coOMparomIel JIMH3bI; U3MEHEHHs! (POKYCHOTO PacCTOSIHUA ABYX CI0KEHHBIX
JIMH3; 3aBUCUMOCTH YTJIa IPEJIOMIICHHS CBETOBOTO JIyda OT yrja MaJieHusl Ha
IPaHUIIE «BO3JIyX — CTEKIIO»
3.9 Qusuueckue aerenus 6 npupode: 3armenust Connua u JlyHsl, npera Ted,
' onTHYECKUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
310 Texnuueckue ycmpouicmea: OUYKHM, TEPUCKOIN, QoToanmapaT, ONTHYECKHE
' CBETOBO/IBI
T KBAHTOBGEIE ABJIEHTA
o 3 ﬂ%;?;z:;: é}#u %ﬁﬁ%zolﬁrb. Anbdar, Oeta-, ramma-uznyyenus. Peakiun anbda-u Oera-
Ceprudukar OE42607FIFEC385A2 IP%%C'IEEDFE
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4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Lnanerapras Mozenb atoma

4.3 CoctaB aroMHOr0 sifjpa. M3oTornsl
4.4 [lepuon monypacnaaa aTOMHBIX sIAEP
4.5 SlnepHble peakiiuu. 3aKOHbI COXPAHEHUS 3apsJ0BOTO U MAaCCOBOTO YHCE

Qusuueckue s61eHUs 6 Npupode. €CTECTBEHHBIM paJMOAKTUBHBIA (OH,
4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyUEHUE NPUPOJIHBIX MUHEPAJIOB,

,HCfICTBHC PaanO0aKTHBHBIX I/ISJ'Iy‘leHI/Iﬁ Ha OpraHusM 4YC€JIOBCKa

Texnuueckue ycmpoticmea: CEKTPOCKOI, HHAUBUAYAIbHBIN J03UMETp, Kamepa

4.7
BI/IJ'IBCOHa, sAACpHad SOHCPreTuKa
@ B
O LOOKYMEHT NOANMUCAH
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