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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueOHoMy npeamety «Dusmukay» it 9 kjacca cocTaBlieHa HAa OCHOBE:
-  @enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
o0Opa3oBaHUs, YTBEPXKIACHHOTO MpHKa3oM MUHHCTEpCTBa 00pa3oBaHus M Hayku Poccuiickoit
®enepanuu ot 31 mast 2021 Ne287
- @enepanabHON 00pa30BaTENBHON MPOrpaMMBbl OCHOBHOTO 00miero odpasosanust ot 18.05.2023
Ne370
- [Ipukas MuHnpocBeneHus Poccun oT 09.10.2024 Ne704
"O BHECEHMM HM3MEHEHHM B HEKOTOphIE MpHKa3bl MUHUCTEpCTBA MpocBelieHus Poccuiickoi
Oenepanun, Kacarommecs QenepaibHbIX 00pa30BaTENbHBIX MPOTPaMM HAYaJIbHOTO OOIIEro
o0pazoBaHHs, OCHOBHOrO OOIIEro oOpa3oBaHUsS H CpeaHero oOmiero obpazoBaHus"
(3apeructpuposano B Munrocte Poccun 11.02.2025 Ne81220)
- Ilpuxa3 Munnpocsemenuss Poccum ot 10.11.2025 Ne808 O BHeceHMM HW3MEHEHUH B
HEKOTOpbIE MpHKa3bl MuHHUCTEpCTBA MpocBeleHuss Poccuiickoit denepannu, KacarolHeECs
denepanbHbBIX 00pa30BATENBHBIX MPOrPaMM HayallbHOTO 0O0IIero oOpa3oBaHUS, OCHOBHOTO
o0m1ero 00pa3oBaHUs U CPETHETO O0IIero 00pa3oBaHUs
- [Ipuka3z Munnpocseuienust Poccuu ot 08.05.2026 Ne 316 «O BHecenuun uzmenenuii B [lopsnok
OpraHM3alMi ¥  OCYUIECTBJIEHUS  OOpa30BaTElIbHOW  JIEATENbHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTeabHbIM MPOTpaMMaM - 00pa3oBaTeNbHBIM MPOrpaMMaM HAaYaJIbHOTO OOIIETO,
OCHOBHOTO 00mEero W cpexHero ooOmero o0Opa3oBaHUs, YTBEPKICHHBIM MPUKAa30M
MunucrepcTtBa npoceienns Poccuiickoit @enepannu ot 22.03.2021 Nel15»
- OcHOBHOI 00pa3oBaTeNbHOM MpOrpaMMbl OCHOBHOro oOimero obpazoBanus MAOY
Yepauiesckoit COIL;
- Yyebnoro minana MAOQOY UYepsumeBckoit COILl, yTBep»KIeHHOTO NPUKA30M JIUPEKTOpa
Tpodumoa C.A. ot 29.08.2026 roga Ne 229-OJ] u cornmacoBanHoro 28.08.2026 roma Ha
3acenanuu Ynpasistoniero coeta MAOY Yepsumesckoit COII nmpotokon Nel2
- [Iporpamms! Bocniutanuss MAOY Yepsumesckoit COLI

[IporpamMa mo (¢u3KMKe Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJIOKEHUM U TpeOOBaHUW K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammbl, TpeactaBieHHbx B DPI'OC 00O, a Takke ¢ ydérom
denepanbHOi paboyeil mporpammbl BocnuTaHus M KoHuenuuu mnpenojaBaHus y4eOHOTO
npeamera «PU3nKa».

Copepxanue  mporpaMMmbl 1o (u3MKe  HampaBieHO  Ha  (OpPMHUPOBaHUE
€CTECTBEHHOHAyYHOM TPaMOTHOCTH OOYy4aroUIMXCSd W OpraHu3alMi0 M3y4deHHs (QU3UKU Ha
NeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOIO
npenmera B peanmu3anuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaTaM  OOyueHHus, a  TakKe  MEXIPEJAMETHble  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEJMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHusl.

[TporpammMa 1o ¢u3uKe ycTaHaBIMBAET pacHpeaesieHre y4yeOHOro mMaTepuaia Mo rojam
oOyueHuss (o KJiaccam), NpeAjaraeT MPUMEPHYIO IOCIEAOBATEIbHOCTh HU3YYEHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTUSA MPEAMETHOTO COJAepX aHUs M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaroIuXCsl.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKONW TOMOIIY YIUTEIIO
B CO3JIaHMH paboueil mporpamMmel 0 y4eOHOMY MpEeIMETY.



dusnka sBIAETCS CUCTEMOOOPA3YIOIIUM JUIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX MTPEIMETOB,
MOCKOJIbKY (pU3MUECKUe 3aKOHBI JIS)KAT B OCHOBE IPOLIECCOB M SBICHUH, U3y4aeMbIX XUMHUEH,
Ouonoruelt, actpoHomueld u (uznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, NPEAOCTABIsAET HaubOosiee sICHble 00pa3lbl NPUMEHEHHs HAydHOIO METoJa
IIO3HAHUS, TO €CTh CII0CO0A MOJTYYEHUs JOCTOBEPHBIX 3HAHUI 0 MUpeE.
OnHa W3 IVIaBHBIX 337a4 (U3MYECKOro o0pa3oBaHUsS B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMHUPOBAHMH E€CTECTBEHHOHAYYHOH TI'pPaMOTHOCTH M HWHTEpeca K Hayke Yy
oOydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IIpEAIojaraeT OBJAJEHUE CIEIYIOLIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYUYHYIO TPAaMOTHOCTb!
®HAy4YHO OOBSCHSTH SIBJICHUS;
® OLICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHUS;
®HTEPIPETUPOBATh JAHHBIE W HCIHOJIb30BaTh HayyHblE JOKa3aTeNbCTBA IS
IIOJIy4EHHUs BBIBO/IOB.
Llenmn w3ydeHust (U3MKHA HA YpPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHHs ONPEACICHBI B
Konuemnun npenogaBanus yueOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX OpPraHU3AIMIX
Poccuiickoit ®@enepanuy, peaau3ylolMX OCHOBHbIE 001€00pa3oBaTeNbHble MPOTrPAMMBL,
yrBepxka€HHOU pemenneM Kosnernn MunucreperBa npocsenieHusi Poccuiickoin @epepaunn
(mportokon ot 3 nexadps 2019 r. Ne [1K48H).
Henn usyvyenus ¢puznkm:
® IpHOOPETEHNE UHTEPECA U CTPEMIICHHSI 00yUarOIINXCs K HAYYHOMY U3YUYEHUIO TPUPOIbI,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

epa3BUTHE NPEJCTABICHUH O HAy4HOM MeToJe TO3HaHus U (HopMHUpOBaHHE
MCCJIEIOBATEIBLCKOTO OTHOIIECHUS K OKPYXXAIOLIUM SIBJICHUSM;

¢ popmMHpoBaHME HAYYHOTO MHPOBO33PEHHS KaK pe3yjibTaTa M3y4yeHHUs OCHOB CTPOCHHUS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e popmHpoBaHUE TPEJICTABICHUN O poiu (DU3MKHU I Pa3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

epa3BUTHE TPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymeld npodeccuoHaIbHOM
JeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOATrOTOBKA K JalbHEUIIEMy O0yYEHHIO B 3TOM
HaIpaBJICHUH.

Jloctmxkenne >3TuUX Ienedl mporpaMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00ecreurnBaeTCsl pelICHHEM CIISAYIOUINX 3a1a4:

® IpHOOpETEeHNE 3HAHUM O AUCKPETHOM CTPOEHHUH BELIECTBA, O MEXaHUYECKUX, TETIJIOBBIX,

AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;
e IpHOOpPETeHHE yMEHUHW ONHUCHIBaTh U OOBACHATH  (U3NYECKUE  SIBICHUS C
UCIIOJIb30BaHUEM IOJTyYEHHBIX 3HAHUIA;

®OCBOCHHME METOJIOB pEIIEHUS MNPOCTEHIINX pacdy€THBIX 3a/Jad C HCIOJIb30BaHUEM

du3nUecKux Mojienel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUH HAOII01aTh NPUPOAHBIC SIBICHHUS U BBIIOJIHATDH ONBITHI, JAOOpAaTOPHBIE

paboThl M SKCIIEPUMEHTAJBHBIC HCCICIOBAHUS C HCIOJB30BAaHHUEM H3MEPHUTEIbHBIX
puOOPOB;

eocBoeHHE NPUEMOB pPaboOThl ¢ HH(poOpMaMend (UINIECKOTO COJCpKAHMS, BKIOYAs

UHPOPMALIMI0O O COBPEMEHHBIX JOCTHKEHHMSIX (U3UKU, aHAIM3 U KPUTUYECKOE
OIICHUBaHKME UH(POPMAIINH;



© 3HAKOMCTBO CO cepaMu NMpoheCCUOHATHLHOU AESITeIbHOCTH, CBI3aHHBIMU ¢ (PU3UKOMU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIKEHHSX (PU3UIECKON HAYKH.
Ha wm3yuenue ¢usuku (0a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBOoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJlleno), B 8 kinacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 gaca (3 yaca B HeIenio).
JlefiITeIbHOCTD YUUTEJIS C Y4€TOM MPOrpPaMMbl BOCTIMTAHUSI:

['paxxnanckoe BociuTaHue (hopMUPOBATh POCCUNUCKYIO TPAXKIAHCKYIO
UJACHTUYHOCTD, IPUHAIUIEKHOCTh K OOIIHOCTH
rpaxaan Poccuiickoii ®enepanuu, K HAPOAY
Poccunn kak ncrounuky Biactu B Poccuiickom
roCy/1apCTBE U CYOBEKTY ThICSUENIETHEN
POCCHIICKOM rOCYIapCTBEHHOCTHU, U3YYECHHUE U
yBa)KEHHE IPaB, CBOOO M 00s3aHHOCTEH
rpaxxaanuHa Poccunu;

IIaTPUOTHYECKOE BOCIIUTAHHE BOCIMTHIBATH JIFOOOBb K POJHOMY Kpato,
Ponune, cBoeMy Hapoay, yBaKE€HUE K IPYTUM
HapozaaMm Poccun; ucropuueckoe
IpocCBeleHHe, POPMHUPOBAHUE POCCUICKOTO
HalMOHAJILHOI'O UCTOPUYECKOTO CO3HAHNU,
POCCHUICKON KYJIBTYPHOU UIEHTUYHOCTH;

JIyXOBHO-HPABCTBEHHOE BOCIIUTaAHUE BOCIIMTBIBAaTh HA OCHOBE 1yXOBHO-
HPABCTBEHHOW KYyJIbTYpbl Hapoa0B Poccun,
TPaAMIMOHHBIX peauruil Hapoaos Poccun,
(hopmMupoBaHHE TPATUITMOHHBIX POCCUUCKUX
CEMEHMHBIX IICHHOCTEH; BOCIIUTAHNE YECTHOCTH,
T0OPOTHI, MUJIOCEPIHS, COTIEPEKUBAHMUSI,
CIIPaBEJINBOCTH, KOJIJIEKTUBU3MA,
TIpYKET00us M B3aHMOTIOMOIIIN, YBKEHUS K
CTapLIuM, K IIaMATH IPEAKOB, UX BEPE U
KYJIbTYPHBIM TPaJAULIHAIM;

ACTETUYECKOE BOCIIUTAHHE (OopMHPOBATH AICTETUYECKYIO KYIbTYpPYy Ha
OCHOBE POCCHICKUX TPaAULIMOHHBIX TyXOBHBIX
LIEHHOCTEH, MPUOOIIATh K JIy4IIUM 00pa3iam
OTEYECTBEHHOT'0 U MUPOBOT'O UCKYCCTBA;

(bu3IEeCcKOe BOCTIMTAHUE (hopMupOBaTH KYJIBTYPY 310POBOTO 00pa3a
YKU3HU U SMOIIMOHAJIBHOTO OJIarononydus —
pa3BuBaTh PU3NYECKHE CITOCOOHOCTH C YIETOM
BO3MOYKHOCTEH M COCTOSIHUS 3[I0POBBS,
HAaBBbIKOB 6€3OHaCHOFO IIOBC€ACHUA B
IIPUPOJTHON U COLUAIILHOM Cpele,




qpe3BBIqaﬁHBIX CUTyaluiax;

TPYAOBOEC BOCIIMTAHUE

BOCIHUTHIBATh YBAXKEHUE K TPYLY, TPYIALIIMCS,
pe3yiabTaTaM TpyJa (CBOEro U APYrux Jrojen),
OpUEHTALIMS Ha TPYIOBYIO JIEATEIbHOCTD,
noJtydeHue npoheccuu, TMIHOCTHOE
CaMOBBIPAKEHUE B MPOAYKTHBHOM,
HPABCTBEHHO JIOCTOMHOM TPYJI€ B POCCHIICKOM
oOuiecTBe, Ha JIOCTHKEHUE BbIIAIOIIUXCSI
pe3yNbTaToB B NpodecCHOHaTbHON
NeSITeNIbHOCTH,

3KOJOIrn4€CKOC BOCIIUTAHUC

(hopMHUPOBATh HKOJIOTUYECKYIO KYIbTYPY,
OTBETCTBEHHOE, OEPEKHOE OTHOILLIEHHE K
IPUPOJIE, OKPYIKAIOLIEH Cpejie Ha OCHOBE
POCCHUHCKHX TPaJUIIMOHHBIX TYXOBHBIX
LIEHHOCTEHN, HABBIKOB OXPaHbl, 3aIUTHI,
BOCCTAHOBJIEHMSI IPUPObI, OKPY’KaIOLIEe
Cpelbl;

BOCIIUTAHHUEC HGHHOCTCfI HAaY4YHOI'O IMO3HAHUMA

BOCITUTHIBATh CTPEMJICHHE K TTO3HAHUIO Ce0s U
JIPYTUX JIIOJIEH, TPUPOJIBI U 00IIEeCTBA, K
IIOJIyYEHHIO 3HAaHUM, KAYECTBEHHOTO
0o0pa3oBaHus ¢ YUETOM JTUYHOCTHBIX
UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.







COJAEP)KAHUE OBYYEHUA

Pa3nen 1. Mexanu4veckue siBJIeHUS.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEpHOE mpsMoiuHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMOJIMHEHOe JBH>keHHe. CpelHsii M MrHOBEHHAas CKOpPOCTh Tejla NpH HEPaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMosIuHeiiHoe aBrkeHne. CBoOoHoe mageHue. OmbIThI
[Nanunes.

PaBHOoMepHOE ABMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpaimenus. Jluneitnas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTEIIBHOE YCKOPEHHUE.

[Tepsriii 3akon HeroToHa. BTopo#i 3akon Hbrorona. Tperuii 3akon Hptorona. [lpuHimn
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHMs: cujia TPEHUS CKOJIBKEHMSI, CHJIa TPEHHS
MOKOS1, APYTUE BUIBI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOIO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeecomocTs u
Neperpy3KH.

PaBHoBecue MarepuanbHOM TOuku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChbIO BpanieHusi. MomeHT cuibl. LIeHTp TsbxecTu.

Nmnynsc Tena. M3meHenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAHEHHS! HWMITYJbCA.
PeaktuBHOE NBHXKEHUE.

Mexanuueckas pabdota U MOIIHOCTb. PaboTa cui TsxecTH, ynpyroct, TpeHus. Cs3b
sHepruu u paboThl. [loTeHHManpHas SHEPrus Tena, MOJHSATOrO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToTenumanbHas 3Heprus cxkaroil npyxunbl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTHUH.

Hemoncmpayuu.

1. HabmroneHue MeXaHU4ecKOro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHME MyTeH W TPACKTOPUM JIBUIKEHMSI OJJHOTO M TOTO K€ TeJa OTHOCUTEIBHO
pa3HbIX TEJl OTCUETA.

N3mepenne cKopoCTH U YCKOPEHUS MPSMOTMHEHHOTO BHUKCHUSI.

HccnenoBanme npu3HakoB paBHOYCKOPEHHOTO JIBHKCHHS.

Habmronenue ABMXEHUS Tela 0 OKPYKHOCTH.

Habmronenne MexaHMUeCKUX SBJICHUM, MPOUCXOIAIINX B cucTeMe oTcuéTa «Temexka»
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTENFHO KabuHeTa (PU3UKH.

o AW

7. 3aBHUCUMOCTb YCKOPEHHS TeJla OT MACCHI TeNa U IEUCTBYIOIIEH Ha HETO CHJIBI.
8. HaOmroneHne paBeHCTBA CHIT IPU B3aUMOJICUCTBUH TElL.
9. H3meHeHue Beca Tesla P YCKOPEHHOM JIBUKEHHH.

10. IIepenaya ummyibca IIpu B3aMMOJEUCTBUH TEIL.

11. IlpeoOpazoBaHust SHEPTHU IPU B3aUMOJCHCTBUN TE.

12. CoxpaHeHue UMITYJIbCa IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHHe UMIysbca Ipy abCOIIOTHO YIIPYTOM B3aUMOJEHCTBUY.

14. HaGmroieHue peakTUBHOTO JIBHXKCHHUSI.

15. CoxpaHeHre MEXaHU4ECKOM SHEPTUU IPU CBOOOJHOM I ICHUH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUU NIPH JIBUKEHUU TeJIa MO/ IEHCTBUEM IIPYKUHBI.
Jlabopamopuvie pabomsl u onvimel.



1. KoucTtpyupoBaHue TpakTa JUisi pasrOHa U JAIbHEWIIEro paBHOMEPHOIO ABM)KCHUS
HIApHKa UITH TEJIEKKH.

2. OmnpeneneHue CpeaHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS IIAapHUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpezneneHue YCKOpEHHUs Tella MpPU PABHOYCKOPEHHOM JBHKEHHHM IO HAKJIOHHOMN
TUIOCKOCTH.

4. HccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBUKECHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka rumores3bl: €CIM IPH PABHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOMI
CKOPOCTH IyTH OTHOCSTCS KaK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEKYTKH BPEMEHH OTHAKOBBI.

6. HccrnemoBaHue 3aBHCHMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JTABJICHHUS.

7. Omnpenenenue k03pPUIHEHTA TPEHUS CKOIBKEHUS.

8. OmpeneneHue kECTKOCTH MPY>KUHBL.

9. OmnpeneneHne pabOTBl CHJIBI TPEHUS TMPH PABHOMEPHOM JBIDKEHHUHM Tella 10
TOPH30HTAIEHONW TOBEPXHOCTH.

10. Onpenenenne pabOThl CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJBHXKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHa COXPAHEHUSI SHEPTUH.

Pa3nen 2. Mexanndeckue KoJie0aHUsI U BOJIHBI.

KonebarenpHoe nBmxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOM, YacToTa,
amMIuMTyna. MaTtematuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
KOJIe0aTEIbHOM JIBHKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CpoiicTBa MexaHMUECKUX BOJH. [IpoonpHBIe U MoniepedHbie BOTHBI. JIJTMHA BOTHBI H CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. ['poMKOCTBH 3ByKa U BbIcOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.

1. HaGmroneHue xonebaHuil Tel Mo JeHCTBUEM CHUIIbI TSKECTH U CHIIBI YIIPYTOCTH.
2. HaGmronenue koneOaHui rpy3a Ha HUTH U Ha IPYXKHUHE.

3. HaGmioneHue BBIHYX/IEHHBIX KOJeOaHH U pe30HaHCca.

4. PacnpocTpaHeHHe MPOIOJIBHBIX U MOMEPEYHBIX BOJIH (HA MOAECIIH).

5. HaGmtoneHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI pe30oHaHC.

Jlabopamopnwvie pabomot u onvimol.

1. OmpeneneHue 4acTOTHI U MeproIa KoineOaHUN MaTeMaTHIECKOTO MasSTHUKA.

2. OmpeneneHue 4aCcTOTHI U MEPHOJa KOJIEOaHHI MIPYKMHHOTO MasTHUKA.

3. HccnemoBanue 3aBUCHMOCTH TEpHoa KoJeOaHUI MOJABENIEHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. VccnepoBaHue 3aBUCHMOCTH TepHoja KojeOaHUN MPY>KUHHOTO MasTHHUKA OT MaccChl
rpysa.

5. TIpoBepka HE3aBUCHUMOCTH TepHOAa KoJeOaHWU Tpy3a, MOJBEIICHHOTO K HHTH, OT
Macchl Ipy3a.

6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh TIEpHOJa KoJeOaHWW MPYKUHHOTO
MasiTHUKa OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.



7. W3mepeHue ycKopeHHs CBOOOAHOTO MaJCHHUS.
Paznen 3. DiiekTpoMarHuTHOE 10Jie H 3JIEKTPOMArHUTHbIE BOJIHBI.
DNEeKTpOMarHUTHOE IMoJie. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBAa 3JIEKTPOMArHUTHBIX
BOJIH. [IIkana s5ekTpoMarHuTHBIX BOJIH. MConb30BaHUE 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DneKkTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CoiicTBa 3JEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuwvie padbomot u onvimeol.
1. M3ydeHue CBOMCTB 3JE€KTPOMAarHUTHBIX BOJIH C IOMOIIbIO MOOMIJIBHOTO Tene(oHa.
Pa3nes 4. CBeToBbIe SIBJICHHS.
JlyueBas mopnenb cBeta. Mcrounuku cBera. IlpsMonuHelHOoe pacrnpocTpaHEHHE CBETa.
3armenust Connua u JIlynsl. Otpaskenue cBeta. [lnockoe 3epkao. 3aKoH OTpaXKeHHUs CBETA.
[Tpenominienue cBera. 3akoH npenomiieHus ceeta. [lolHoe BHyTpeHHEe OTpaKeHUE CBETA.
Hcnonp30BaHne OJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAAX.
Jlunza. Xox nydedt B auH3ze. Onrtuyeckas cucrema (oToanmapara, MHUKpPOCKOIA U
Tesieckomna. I'1a3 kak onTuyeckas cuctemMa. baM3opykocTs U 1a1bHO30pKOCTb.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX 1[BETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[TpsimonuHEIHOE pacIpOCTpaHEHHE CBETA.
OTtpakeHue cBera.
[Tonryuenue n300pakxeHUi B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.
OnTHyeckuii CBETOBOI.
Xon syuelt B coOuparomiei Junse.
Xop Jydeil B paccenBaroleH JIMH3E.
[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

W NOU Pk WN R

[Tpunuumn neiictBust GporoanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.
10. Mogaens rnasa.
11. PaznoskeHue 6€oro cBeTa B CIEKT).
12. [TomryueHnue 6e70To CBeTa MPH CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomul u onvimel.
1. HccnenoBanue 3aBUCUMOCTH YIJIa OTPAKEHHS CBETOBOTO JIyda OT yTiia ajeHusI.
2. H3ydeHune XxapaKTepUCTUK H300paKEHHUs MPEAMETA B TIIOCKOM 3€pKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJia IPEIOMJIEHUSI CBETOBOTO JIy4a OT yrjla MaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIION.
[Tomyuenue n300pakeHUii ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Onpenenenne POKyCHOTO PACCTOSIHUS U ONITHYECKOM CHITBI COOMPAOIIEH JIMH3BI.
OMnBITHI MO Pa3JI0KEHHIO OEJI0r0 CBETa B CIEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB NPU UX HAOIIOJAEHUU dYepe3 LIBETOBBIC
(GUIBTPBI.
Pa3nen 5. KBanTOBBIE SIBJICHHS.
Oneiter Pesepdopna u mianerapuas moaenb aroma. Mojaens atoma bopa. Mcnyckanue u
MOTJIONIEeHNE cBeTa aTOMOM. KBaHThI. JIMHEYaThle CIEKTpPHI.

Nouwu s



PamnoaktuBHOCTh. Alnbda, Oera- W ramma-usnydeHus. CTpoeHue aTOMHOTO siIpa.
Hyknonnas mogmens aromuHoro sigpa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop
IoJIypacnana aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiI0BOIO0 U MAacCOBOrO YMCE. DHEPrus CBS3H
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA pagUOAKTUBHBIX U3IyYCHUIN HA )KUBbIE OPTAaHU3MBI.

Hemoncmpayuu.

1. CnexTpsl U3y4eHUs U OTJIOLICHUS.

2. CnexTpsl pa3InYHbIX ra30B.

3. CunekTp Bomopo/a.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabora cuéTurka MOHU3UPYIOLUX U3TYyYECHUH.

Perucrpanus uzinyyeHus IpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwsie pabomot u onvimeol.

1. HaOmrosieHue CIUIOIMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

2. HccnenoBaHue TPEKOB: HM3MEPEHUE SHEPIMM YacTHULIBI 10 TOPMO3HOMY MYTH (110

doTorpadusim).

3. H3mepeHue paanoakTUBHOIO (QoOHA.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpHUTENBEHO-0000IIAlOMIMK  MOAY/Ib MpeJHa3HaueH JUIsl CUCTeMaTH3aluu U
0000111eH!S TPEIMETHOTO CO/IEP KaHMSI U OIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MTPU U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOJYJS pEalu3yloTCd M CHCTEMaTU3MPYIOTCS  BUIbI
JESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecneuyuBaeTrcs JOCTHXKEHHE MPEAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaTOB 0OyueHHs, (OpPMHUpPYETCs €CTECTBEHHOHAayuHas
IPaMOTHOCTb: OCBOECHHE HAy4YHBIX METOJIOB HCCIICIOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSMHU OOBSICHATh (UINYECKUE SBICHMS, MPUMEHsS IMOJIyYeHHbIE 3HAHMUS,
pemarth 3a/1a4u, B TOM YUCJI€ KAYECTBEHHbIE U KCIIEPUMEHTANIbHBIE.

[TpyHIMNIMAIBHO NEATEIbHOCTHBIA XapakTep JaHHOTO pas3zeiia pealn3yeTcs 3a CUET TOro,
4TO 00y4arolrecs BHIMOIHAIOT 331aHUs, B KOTOPBIX UM MpeaiaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HaHUM pacrno3HaBaTh U HAy4YHO OOBSICHATH (PU3HUECKUE SABIICHUS
B OKpY’KaroIeH MPUPOJIEC U TOBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEeOBaHUA (PU3MUECKUX SIBICHUM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAay4YHbIE OCHOBBI HaubOoyiee Ba)XKHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOIO HCMOJIb30BAaHUS PA3IUYHBIX HCTOYHHUKOB SHEPrUM HA OCHOBE
3aKOHa  MpPEBpALIEHUS M COXpPaHEHMs]  BCEX  M3BECTHBIX  BUAOB  DHEPrUU



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y
oOyugatomerocst 0yayT c(hOpMHUPOBAHBI CIICYIOIINE TMYHOCTHBIE PE3YJIbTAThI B YACTH:
1) maTprMoOTH4eCKOro BOCIIUTAHUS
- MpOSBIIEHUE HHTEpPEca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHICKOM (u3nueckoit
HayKU;
- [ICHHOCTHOE OTHOIIICHUE K JOCTH)KCHHUSIM POCCUNUCKHUX YICHBIX-(PU3NKOB;
2) rpa:kKIaHCKOr0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
- TOTOBHOCTh K aKTHUBHOMY Yy4YacCTHIO B OOCYKJIEHUH OOIIECTBEHHO 3HAYMMBIX U STHYECKHUX
po0JIeM, CBA3aHHBIX C IPAKTHYCCKUM ITPUMEHCHHEM JOCTHKCHUH (PU3UKU;
- OCO3HAHHME BaXXHOCTU MOPAIBHO-3TUYECKUX TPUHITUIIOB B JACSITEIBHOCTU YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
- BOCHPHSTHE JICTETHMUYECKUX KadyecTB (U3MUecKOW HayKHu: €€ TapMOHHYHOTO MOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOT'0 MO3HAHUA:
- OCO3HaHHE LIEHHOCTH (pU3MUecKOi HAyKH KaK MOIHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUN, BAXKHEHILIEH COCTABIISIIOLIEN KYJIbTYPHI;
- pa3BUTHE HAYYHOU JTFOO03HATEIHFHOCTH, UHTEPECA K UCCIIEA0BATEIIbCKOM IeITeIbHOCTH;
5) popMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOTO 0J1ar0NOJTyYHA:
- OCO3HaHHE IIEHHOCTH 0e30MacHOro oOpasa KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaXHOCTU TIPaBHJI 0€30IMaCHOTO MOBEACHHSI HA TPAHCIOPTE, HA JIOPOrax, C AEKTPUUYECKUM U
TETUIOBBIM 000pYOBaHUEM B JJOMAIIIHUX YCIIOBUSIX;
- ¢c(hOpMUPOBAHHOCTh HaBbIKa pedieKCHH, MPU3HAHUE CBOETO IMpaBa Ha OIMIMOKY M TaKOTO e
MpaBa y Ipyroro 4eioBeKa;
6) TpyaoBOro BOCIMTAHUS:
- aKTMBHOE y4YacTH€ B PEIICHUU MPAKTUYECKUX 3a/ad (B paMKax CEeMbH, 00pa30oBaTeIbHOMN
OpraHu3aIyy, TOpoaa, Kpasi) TEXHOJIOTHIECKON U COIMATHPHOW HANpPaBJICHHOCTH, TPEOYIOMUX B
TOM YHCIIe U GUNYECKUX 3HAHMUIA,
- UHTEpEeC K MPAKTUYECKOMY H3yUeHHIo Mpodeccuii, CBI3aHHBIX ¢ (PU3UKO;
7) IKOJIOTrMYeCKOr0 BOCIIMTAHMS:
- OpHUEHTalMs Ha TpPUMEHEHHWE (U3NUYECKHX 3HAHWUW [JI pEmIeHHWs 3a1ad B  00JacTH
OKpY’Kalollle cpeibl, INIAHUPOBAHUS MOCTYIIKOB U OLIEHKM MX BO3MOJKHBIX TMOCJIEICTBUM s
OKpY>KaloIlen cpepl;
- OCO3HaHME TI100aTHFHOTO XapaKTepa IKOJOTUUECKUX MPOOIEeM U TyTeH UX PEIICHHUS;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOIHOM Cpelbl:
- MOTPeOHOCTh BO B3aMMOJACHCTBUH MPH BBIMOJIHEHUU UCCICIOBAHUIA U MPOEKTOB (hHU3HUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;
- IOBBILICHUE YPOBHS CBOECH KOMIIETEHTHOCTH YEPE3 NPAKTUYECKYIO JEATEIbHOCTb;
- TOTpeOHOCTH B ()OPMUPOBAHUU HOBBIX 3HAHUH, B TOM uuncie (GOpMyJIUpOBaTh UAEH, TOHATHUS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;
- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MUECKUX 3HAHUII;



- CTpPEMJICHHE aHAJIU3UPOBATh W BBIABIIATH B3aUMOCBSI3H IPHUPOBI, OOIIECTBA M SKOHOMHUKH, B
TOM YHCJIE C UCIOIh30BaHUEM (PU3UICCKUX 3HAHUM;

- OLIEHKA CBOMX JIEUCTBUM C YUETOM BIIUSHUS HA OKPYXKAIOIIYIO CPEy, BO3MOXKHBIX TT100abHBIX
OCJIEOCTBUI.

METANPEIMETHBIE PE3YJIBTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT cGOpMUPOBAaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHUBEpCaJbHbIE Y4eOHbIE JeHCTBUS, KOMMYHHUKATHBHbBIC
YHHUBEpCaIbHbIC yUeOHbIE NIEHCTBUS, PETYISTUBHBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3naBaTe/IbHBbIE YHHMBepCaIbHbIe y4eOHbIe AeiicTBUS

Ba3oBble 1oruveckue aeicTBUA:
® BBISIBJIATH M XapaKTEPHU30BaTh CYLIECTBEHHbIE IPU3HAKH O0BEKTOB (SIBJIICHUI);
® yCTAHABJIMBATh CYLECTBEHHBIH NPU3HAK KIACCU(PHUKAILMK, OCHOBAHUS I 0000IIEHHS U
CpaBHEHMS;
® BBISIBJIATh 3aKOHOMEPHOCTH M NPOTUBOPEYUs B paccMaTpUBaeMbIX (hakTaX, JAHHBIX U
HaOJII0ACHUAX, OTHOCALIMXCS K (PU3HUECKUM SBIICHUSIM;
® BBISIBJIATH NPUYMHHO-CIICACTBEHHBIE CBA3M MNpPU HM3Yy4eHUH (QU3NYECKUX SIBICHUH H
NPOIIECCOB, JIENIaTh BBIBOABI C WCIIOJB30BaHUEM JIEAYKTUBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUEeHUH, BEIIBUTATh THITOTE3bI O B3aUMOCBS3IX (PU3NYECKUX BEITUYNH;
® CaMOCTOSITEIbHO BBHIOMpATh CIOCO0 pelieHus: yueOHoM (u3nueckoi 3agaun (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHHs, BbIOOp HamboJjee MOIXOISAIIETO € Y4ETOM
CaMOCTOSITENIbHO BbIJICTIEHHBIX KPUTEPUEB).
ba3oBblie uccienoBaTe/bCKue A1eHCTBHA !
® [ICTI0JIb30BATh BONPOCHI KaK UCCIIE0BATEIbCKUI MHCTPYMEHT MIO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEIEHO COCTABIICHHOMY TUTAHY ONBIT, HECJIOXKHBIN (PU3UIECKUI
HKCIEPUMEHT, HEOOJIBILIOE UCCIIEI0BAaHNE (PU3UYECKOTO SIBICHUS;
® OIICHMBAaTh Ha NPUMEHMMOCTb U JIOCTOBEPHOCTh HMH(OPMAIUIO, MOJYYECHHYIO B XOJI€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;
® CaMOCTOSTEJIEHO (POPMYIHPOBATH 00OOIIEHNUS U BBIBOABI MO pe3yibTaTaM MpOBEIEHHOTO
HaOJII0IeHUs, OMBITA, UCCIIEOBAHMS;
® [[POrHO3UPOBATh BO3MOXKHOE JalibHEIIee pa3BUTHE (PU3UYECKUX IPOLECCOB, a TAKKe
BBIJIBUTATH TIPEATIONOKEHHUS 00 X Pa3BUTHH B HOBBIX YCIOBHUSX U KOHTEKCTAX.
Pabora ¢ undopmaumeii:
® IPUMEHSATh PA3NIMYHBIE METOJbI, MHCTPYMEHTHI M 3alpoChl TpWU TOHWCKE U OTOOpe
MH(pOpMaLlMU WIN JaHHBIX ¢ YUYETOM IMpeIIoKEeHHOW yueOHO! (pr3nuecKoi 3aaauu;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBaTh U MHTEPIPETUPOBATh HMHPOPMALMIO PA3IUYHBIX
BUJIOB U (pOPM IIPECTABICHHUS;
® CaMOCTOSITEILHO BBIOMPATh ONTHUMAIbHYIO (opMy TpeAcTaBieHUS HHPOPMAMH U
WITIOCTPUPOBATh pEIIaeMble 3a/a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMu, WHOU
rpaduKoil 1 UX KOMOMHALIUAMHU.
KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:



eB Xxo0le OOCYXIeHHs Y4eOHOro MaTepuana, pe3yJbTaToOB Ja0OpaTOpHBIX pPabOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOM TEMbI U BBICKa3bIBaTh HJIEH,
HalleJICHHbIE Ha PELICHUE 3aaull U MOAepKaHue 01aroXKenaTeIbHOCTH OOICHNUS;

® COIIOCTABIATh CBOM CYXICHHA C CYXKICHHAMH JPYTUX YYacCTHHKOB JHAajora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

® BEIPaXKaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U IIMChbMEHHBIX TEKCTaX;

eIyONMYHO  TPEACTABIATH  PE3YJAbTAThl  BBIOJHEHHOTO  (PU3MYECKOTO  OIBITA
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

® IOHUMATh U MCIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW ¥ WHAMBHUyalbHOW pabOTHI IpU
peLICHNH KOHKPETHON (PU3UIECKOM MPpoOIeMBbI;

®IPUHMMATh II€JIH COBMECTHOW JESTENbHOCTH, OpPraHU3OBBIBATH JICUCTBHA 1O €&
JOCTHXKEHUIO: PACIpesiesIATh PO, 00CYXKIaTh MPOIECCH U PE3yIbTaThl COBMECTHOM
paboThl, 06001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

® BEITMIOJIHATH CBOIO 4YacTh PAa0OTHI, JOCTHrasi KadeCTBEHHOI'O pe3yjibTaTa IO CBOEMY
HAIpPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBUS C APYTHMMH YWICHAMU KOMAaH/IBI;

® OIICHMBATh KaueCTBO CBOETO BKJIZa B OOIIMI MPOIYKT MO KPUTEPUSM, CAMOCTOSITEIHHO
c(OpMyITHMPOBaHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranusauus:

® BEISIBJIATH MPOOJIEMBI B )KM3HEHHBIX W YUEOHBIX CHUTYalUsAX, TPEOYIOIIUX /ISl PEIICHHS
(bu3nyecKuX 3HaAHMI;

® OPMEHTHPOBATHCS B PA3JIUYHBIX MOJXOJaX TPHUHATHS peleHuid (MHIANBUAYAIBHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATUE PEIIEHUH IpyMIoi);

® CAMOCTOSITEJIEHO COCTaBIISITh QITOPUTM peIIeHHs (U3MYecKol 3ajadd WM TUTaHa
UCCIIEIOBaHUSI C Y4YETOM MMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh MpeAaracMble BApUaHThI pEeIlICHUI;

e Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTPOJIb, SMOLUOHATBHBIH HHTEJIEKT:

e 1aBaTh a/ICKBATHYIO OLICHKY CUTYallUX U MpeasaraTh IiaH €€ n3MEeHeHUS;

© OOBSICHATD NMPUYUHBI JOCTHXKEHUS (HEIOCTH)KEHHsI) Pe3yIbTaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHUS (PU3NYECKOTO
UCCIICIOBAaHUST WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBHCTB, M3MEHMBIIUXCS
CUTYaIlHid, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

® OIICHHUBATh COOTBETCTBHE PE3YJbTaTa LIEIH U YCIOBUSM;

® CTaBUTH ce0s Ha MECTO JIPYroro 4eioBeKa B XOJ€ CHOpa WM TUCKYCCHH Ha HAYYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

e [IpU3HABATh CBOE MpPaBO Ha OMMOKY MpH pemeHud (U3NYECKUX 3a1ad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMbI M TaKOE K€ MPaBoO JPYToro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 9 Kjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

® 1ICIIOJIB30BATh IOHATHS: CHUCTEMa OTCY€Ta, MaTepuanbHas TOYKa, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHMYECKOI'0 JIBWXKEHHUs, Nedopmauus (ynpyras, IUIaCTHUECKas), TPEHHE,
LEHTPOCTPEMHUTENHFHOE YCKOPEHHE, HEBECOMOCTh M NEpPEerpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0E TEJO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUsI U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK, 3JEKTPOMATHUTHbIE BOJHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPbl UCITyCKaHMs M MOIJIOLIeHHU, anbda, OeTa- u
ramma-u3J1y4eHus, U30TOIbl, AI€PHAs YHEPTETHKA;

epa3nnyaTh SBJICHHUS (PaBHOMEPHOE M HEPABHOMEPHOE IMPSIMOJIMHEHHOE JBH)KEHHE,
PaBHOYCKOPEHHOE TPSMOJMHEHHOE JBM)KCHHE, CBOOOJHOE TaJeHHE TEeJl, pPaBHOMEPHOE
JBUKEHUE ITI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, PEAKTUBHOE JBM)KEHHE, KOJeOaTeIbHOE
JBIDKEHUE (3aTyXarollue M BBIHY)KICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBHKEHHE,
OTpaKCHHE 3BYKA, IPSIMOJMHENHOE pacCIpOCTPAaHEHUE, OTPAXCHHE M IIPEJIOMIICHUE CBETa,
[IOJIHOE BHYTPEHHEE OTpaKEHUE CBETa, pa3joKeHHe Oeloro CBeTa B CIEKTP U CIIOKEHUE
CHEKTPaJIbHBIX I[BETOB, AMCIIEPCUSI CBETA, €CTECTBEHHAasl paJMOaKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYAaTOro CHEKTpa M3JIydyeHHs) IO OINHCAHMI0O UX XapaKTepHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBJICHUE;

® pacro3HaBaTh MPOSIBIEHHE U3yYEHHBIX (U3NYECKUX SIBJICHUH B OKpYyKarolleMm mupe (B
TOM 4Hciie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUIUBHI U OTIUBBL, ABMKeHHE Tu1aHeT CoHeuyHOU
CUCTEMBI, PEAKTHUBHOE JIBU)KEHUE >KHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB KUBOTHBIMU,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHAaMH, 5XO, I[BETa TeJ, ONTUYECKHE SBJICHUS B
npupojie, OuoJIOTMYEeCKOoe JecTBUE BHJIUMOIO, YIbTPa(HUOIETOBOIO M PEHTI€HOBCKOIO
U3IY4YeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE JYy4M, paAHOaKTHBHOE
U3ITy4YeHUEe NPUPOJIHBIX MHUHEPAJIOB, ACHCTBME pPAJUOAKTHBHBIX W3IYyYEHUH Ha OpraHu3M
YyeJioBeKa), IPH 3TOM NEPEBOAUTH MPAKTHUECKYIO 337ady B yueOHYIO, BBIIEIATH CYIIECTBEHHbIE
cBOMCTBA (IPU3HAKK) HU3UUECKUX SBICHUM;

® OIIMCHIBATh M3YYEHHbIE CBOMCTBA TeNl M (PU3MYECKHE SBIICHUS, MCIONb3Yys (pU3MUecKue
BEJIMYMHBI (CPEAHSISI U MTHOBEHHAs1 CKOPOCTh TeJla IPU HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMelIeHre, IyTh, yIJIOBas CKOPOCTb, CHJIA TPEHUs, CHJIA YIPYrOCTH, CHJIA TSDKECTH,
YCKOpEHHEe CBOOOIHOIrO MaJieHusl, BEC Tejla, MUMITYJIbC Tejla, UMIYJIbC CHIIbI, MEXaHUYeCcKas
paboTa M MOIIHOCTb, MOTEHLIMAJbHAS SHEPrus Teja, MOJHSATOrO HaJ TMOBEPXHOCTHIO 3EMIIH,
NOTEHLIMAJbHAs DHEPIUsl CKAaTOM NpPYKHUHbI, KHHETUYECKass DHEPrus, MOJHAas MEXaHWYECKas
DHEPrus, MEepUoJ M 4YacToTa KOJIeOaHWH, JJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTelb IPEIOMIICHUS CpEelbl), MPH OMHMCAHWU TMPABUIBHO TPAKTOBATh
bu3nyecKuit CMBICT UCHOJIb3YEMbIX BEJIUYUH, 0003HAUECHUS U €TUHUIIBI (PU3MUECKUX BEIHYUH,
HaXOJUTh (OPMYIIbI, CBSI3BIBAIONINE JaHHYIO (DU3MUECKYIO BETMUMHY C JIPYTMMHU BEIMYMHAMH,
CTPOUTH TPaPUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIUYHH;

® XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUECKHUE SIBICHUS U MPOILECCHI, UCIONb3Yys 3aKOH
COXPaHEHHMsI SHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, NPUHLMII CYNEPHO3ULIUU CHJI, TPUHLIUI
OTHOCUTENIBHOCTH ['anunes, 3akoHel HBIOTOHA, 3aKOH COXpaHEHHMs MMITYJIbCA, 3AKOHBI
OTpaKCHHs M IIPEIOMIICHUS CBETA, 3aKOHBI COXPAHEHUsS 3apsAI0BOrO0 U MACCOBOTO YHCEN IIPU
SJICPHBIX pPEeaKIUsaX, IPU 3TOM JIaBaTh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA W 3alUCHIBATH €TO
MaTEMaTUUYECKOE BBIPAKEHUE;



© 00BSCHATDH (PU3MUYECKHE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CHUTYallui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsiICHEHHE M3 2—3 JIOTUYECKUX LIaroB € OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemarh pacuéTHbIe 3a/1a4M (ONMPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHHUI), HCIONb3Ys
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3UUECKUE BEIMUUHBI: HA OCHOBE aHAJIM3a yCIOBUS 331a4H
3aMKChIBaTh KPaTKOE YCJIOBHE, BBISBISATH HEIOCTAIOIIME WM M30BITOUHBIC JAaHHbBIC, BHIOUPAThH
3aKOHBI M (QOpPMYJbl, HEOOXOOUMBbIE Uil pEIICHUs, NPOBOAUTH pacuéThl U OLICHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHS (PU3MUYECKON BEIMUHHBI,

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (GU3UYECKUX METOJIOB,
UCIIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
IPABWIBHOCTb IOPSJIKA IPOBEACHUS MCCIEA0BaHUs, J€laThb BbIBOJbI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

® [I[POBOJIUTH OMBITHI 110 HAOIOICHUIO (PM3UUECKUX SBICHUN WIN (PU3UUYECKUX CBOWCTB TEI
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI PHEPIHU, 3aBHCHUMOCThH MEpHOAa
KOJICOAHUH TPYKUHHOTO MasiTHUKA OT MAaCChI Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, MPSIMOJIMHEMHOE PacpoCTpaHEHUE CBETA, Pa3sIOKEHHE OesIoro
CBETa B CIIEKTP, U3yUYEHHE CBOMCTB M300paKEHUSI B TUIOCKOM 3€pKalie U CBOMCTB M300paKEHUS
npeaMeTa B cOOMparoIiei JTHH3e, HA0MI0ACHNEe CIUIONIHBIX U TUHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIFHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHMs, OMUCHIBATH X0/
OTbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

® [IPOBOJIUTH TPH HEOOXOAMMOCTU CEpUI0 MNPSAMBIX H3MEPEHUH, Ompeenss cpenHee
3HAYCHHUE U3MEPSIEMOM BeTUYUHBI ((DOKYCHOE PACCTOSIHUE COOMPAIOIIEH JTUH3bI), 000CHOBHIBATH
BBIOOD criocoOa u3mepeHus (MI3MEpPUTENHLHOTO PUOOPa);

® [IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIIMYMH C HCIIOJIb30BAaHHEM
OpSMBIX HW3MEPEHUH (3aBUCHUMOCTb IYTH OT BPEMEHHU IpPU PaBHOYCKOPEHHOM JIBHXXEHHUU Oe3
HayalbHOM CKOPOCTH, MepHoAa KojeOaHWi MaTeMaTH4ecKoro MasiTHUKAa OT JUIMHBI HUTH,
3aBUCHUMOCTH YIJla OTPa)KE€HHUs CBETa OT yrja MaJeHusl U yria MpeloMIIEHUs OT yIJia NajJeHus):
IUTAHUPOBATh MCCIIEA0BAaHNE, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY, (DUKCHUPOBATh PE3YIbTAThI
MOJYYeHHOM 3aBUCUMOCTH (PU3MYECKHX BEIMYHMH B BHUJE TaOJHIl U rpadUKOB, J€1aTh BBIBOJIBI
10 pe3yJIbTaTaM MCCIIEN0BaHNUS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEIMYMH (CpeiHss CKOpPOCTh U
YCKOpEHHE Tela NpHU pPaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOpPEHHE CBOOOIHOIO MaJeHHUs,
KECTKOCTh MPYKUHBI, KO3PPUIMEHT TPEHUS CKOJIbKEHUS, MEXaHW4YecKkasi padboTa U MOIIHOCTbD,
4yacToTa M Mepuojl KojeOaHui MaTeMaTUYeCKOro M MPYKUHHOTO MasiTHUKOB, ONTHYECKasl cuiia
coOuparonied  JUH3bI, PAJUOAKTUBHBIA  (OH): TMJIAHMPOBATH H3MEPEHHUs, COOUpPATh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIMOJIHATH U3MEPEHHUS, CIIEys IPEUI0KEHHON NHCTPYKLUH,
BBIUMCIISTh 3HaYEHHE BEJIMYMHBI U aHAJIM3UPOBATh MOJYyUEHHBIE PE3YIbTaThl C YUETOM 33/1aHHOMN
MIOTPEUTHOCTH U3MEPEHU;

ecoOMIOaTh TpaBWIA TEXHUKA OE30MacHOCTH mpu paboTre ¢  JabOpaTOPHBIM
000opyI0BaHUEM;

® pa3aMyaTh OCHOBHBIE MPU3HAKHU U3YUCHHBIX (PU3UUYECKUX MOJENIEH: MaTepuanbHas TOUKa,
abCcoOTHO TBEPIOE TEJIO, TOUCUHBIM HCTOYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUTaHEeTapHask MOJIEIh
aToOMa, HyKJIOHHasl MOZIEJIb @aTOMHOT'O Spa;

® XapaKTepU30BaTh MPUHIIUIIEI IEHCTBUSA U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OIOpOM Ha WX omMcaHus (B TOM 4YHCIIE: CIMIOMETP, JATUYUKHU IIOJOXKEHMSI, PACCTOSIHUS U



YCKOPEHUs, pakeTa, »3XOJOT, OYKHM, IEpHUCKol, ¢oToanmnapar, ONTHYECKUE CBETOBOJBI,
CIIEKTPOCKOI, O3UMETp, Kamepa BuiibcoHa), HCMONB3ys 3HAHUS O CBOWCTBAX (DHU3MUECKHUX
SBJICHUI U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

® 1ICII0JIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU HM3YYEHHBIX TEXHMUECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX TNPUOOPOB M TEXHOJOIMYECKMX IIPOLIECCOB MPHU PEUIeHUH Yy4eOHO-
IPAaKTUYECKUX 3a]la4, ONTHYECKUE CXEMBI JJIsl TIOCTPOEHUS N300pakeHUI B IIIOCKOM 3epKaje U
coOuparoIei TMH3eE;

®[IPUBOAUTH INpHUMEPbl (HAXOOUTh HMH(POpPMALUIO O HpUMepax) MPaKTHYECKOro
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWN B TOBCEJIHEBHOW KU3HM JJIs oOecriedeHus 0e301macHOCTH
npu OOpamieHuu ¢ MpuOopaMM W TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHHS 3J0POBbI U
COOJIIOJICHHSI HOPM 3KOJOI'MYECKOI0 IIOBEJCHUS B OKpY Kartollei cpejie;

® OCYIIECTBJIATh TMOWUCK HHGpopMammu (u3nyeckoro coaepxkanus B HHTepHeTe,
CaMOCTOSITENIbHO  (OPMYNIHPYsS  TOHUCKOBBI  3alpoc, HAXOMUTb IYTH  ONpE/eleHus
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALMK Ha OCHOBE UMEIOIIUXCS 3HAHUN M JIOMOJHUTEIbHbBIX
HCTOYHUKOB;

® [ICTI0JIb30BATh IPU BBHIMOJIHEHUM Y4YEOHBIX 3a/laHUll HAyYHO-TIONYJSIPHYIO JHUTEPATYpY
(Gu3nyecKoro cojaep:KaHus, CIpaBOYHBbIE MaTepuaybl, pecypcbl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

® c03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U YCTHBIE COOOIEHHSI HA OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HCTOYHMKOB (DPU3MUYECKOrO coJepKaHMs, MyOIMYHO MpPEACTaBIATh PEe3yJbTaThl
IPOEKTHON WJIM HCCIIEIOBAaTEeNIbCKON JESTebHOCTH, IPU 3TOM TIPaMOTHO HCIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapar u3yyaemoro pasjaesna (U3MKU U COIPOBOXKIAaTh BHICTYIUICHHE
npe3eHTalnmen ¢ yu€ToM 0ocoOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jaesio e OBbI€
Ne n/m HMEHOBAHMUE PA3ACIOB H TEM Kontpo IIpakTn Tara (uu¢posbie)
NporpamMMbl Bcero JbHbIE YyecKue o0pa3oBaTte/ibHbIE
U3y4eHus:
padoTbI padoTbI pecypcbl
Paznen 1. Mexannueckue siBJJeHUs
11 MexaHnyeckoe IBUXEHHUE U 10 1 bu6mmoreka [IOK
' CIIOCOOBI €r0 OIUCAHMS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
SaKOHBL COXpaHCHs https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Paznen 2. Mexannuyeckue KoJjed0aHusi M BOJTHbI
bu6nmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M . 1
CXAHMHCCKHE BOIHEL. 3BYK 8 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
DNeKTpOMarHUTHOE MOJIe U bubmuorexa [IOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
Pasznean 4. CBeToBbIE AABJICHUS
b K
4.1 3aKOHBI paCIpOCTPAaHEHHUS CBETA 6 2 nommorexa 110

https://m.edsoo.ru/7f41a4a6
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bubmuorexa [JOK
4.2 JIuH3bl U onTHYecKue TIPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Paszgea S. KBanToBbI€ siBJICHUS
51 Hcenyckanue v noriomeHue cBeTa 4 1 bubnuorexa [IOK
' aToMoM https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
52 (TpoeHHE ATOMHOTO AApa 0 L https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peakiuim ! L L https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IAI0IM I MOYJIb
[ToBTOpenue u 06001IEeHE
6.1 coJiepkaHus Kypca Gpusmuku 3a 7-9 9 2 bubmmorexa [TOK
' ACP P https://m.edsoo.ru/7f41a4a6
KJ1acc
Htoro no pazneny 9
BIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O 102 3 97

[TPOT'PAMME
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

INOYPOYHOE IINTAHUPOBAHHUE

KoanuecrBo yacoB DJIEKTPOHHBIE
Ne uppossbie
Tema ypoka Konrpoa, Hpakrie Jdara uzyyenus i bp
n/m Bcero HbIe cKue HNupuxaroper @I o0pa3oBarenb
padoThI padoThI HbIE pecypcChl
3ananusd u3 6aHkKa 3a1HUIT 10 Bubnuorexa
MexaHnuyeckoe IBHKEHUE. . i OK
1 A 1 05.09 €CTECTBEHHO- HAYYHOH al
MarepuaiibHasi TOYKa IPaMOTHOCTH https://m.edsoo
Iu/ff0ad474
OnpeneneHue nepeMelicHus B Bubnuoreka
5 Cucrema orcuera. OTHOCUTEILHOCTh 1 07.09 HaBHTaTOPEC, MPUHIIUIT pacvcTa IIOK
MEXaHUYIECKOTO TBHIKCHHUS ' BPEMCHH IBIKCHHIA https://m.edsoo
Iu/ff0ad474
3ananus u3 6aHKa 3aHUM 110 bubnuorexa
PaBHOMepHOE npsMOIMHEHHOE . i OK
3 p p 1 12.09 €CTECTBEHHO- HAYYHON L
JIBIKCHHE IPaMOTHOCTH https://m.edsoo
.ru/ff0ad19a
i bubnuoreka
HepaBHomepHoe npsimosiuHeitHOE Sananus u3 batika saaHuit Mo 110K
4 nBeikeHue. CpeHsis 1 MTHOBEHHAS 1 14.09 CCTECTBCHHO- HAYTHON
IPaMOTHOCTH https://m.edsoo
CKOPOCTB
p .Iu/ff0ad19a
3amanns n3 0aHKa 3aHUH 110 bubanoreka
5 [IpsimonuHeitHOE paBHOYCKOPEHHOE 1 19.09 ECTECTBEHHO- HAy4YHOI HOK
IBYKEHHUE. Y CKOPEHHE ' IPaMOTHOCTH https://m.edsoo
-ru/ff0ad8d4
i bubnnorexa
CkopocTh NPSIMOIIMHEHHOTO 3ananus u3 6aHKa sajiHui MO 110K
6 PaBHOYCKOPEHHOIO ABHKECHHUS. 1 21.09 CCTECTBEHHO™ HayqHOU i
T'patyuk ckopocts IPaMOTHOCTH https://m.edsoo
P P ru/ff0ad8da
JlabopatopHas pabota "OmnpenerneHue 3ananust u3 GaHKa 3aHUH 10 Bbubnunoreka
7 YCKOPEHUS Tesa Mpu 1 1 26.09 €CTECTBEHHO- HAYYHO 1IOK

PaBHOYCKOPCHHOM JABUKCHUU I10

rpaMOTHOCTH

https://m.edsoo
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HaKJIOHHOH MIOCKOCTH"

.ru/ff0adb18

3ananus u3 6aHKa 3aHUH 110 bubmmorexa
8 CBobonnoe nagenue ten. OnbIThI 28.09 €CTECTBEHHO- HAy4YHOI HOK
Tanunes ' IPaMOTHOCTH https://m.edsoo
Iu/ff0ael76
PaBHOMepHOE NBHXKEHHUE IO 3ananus w3 6aHKa 3aTHHi 110 bubnuoreka
9 okpyxHocTH. Ilepron u yacToTa 03.10 €CTECTBEHHO- HAy4YHOI HOK
oOpanteHus. JIuHeitHas U yrioBas ' IPaMOTHOCTH https://m.edsoo
CKOpOCTH .ru/ff0ael76
3amanus u3 6aHKa 3a1HUIT IO Bubmuorexa
. i OK
10 IeHTpocTpeMUTEIHHOE YCKOPEHHE 05.10 CCTCCTBCHHO™ HAY"HOU 1
IPaMOTHOCTH https://m.edsoo
Iu/ff0ael76
3ananus u3 OaHka 3aIHUH 110
€CTECTBEHHO- HAy4YHOI bubnuoreka
1 Iepasiii 3akoH HproToHa. Bektop 10.10 IPaMOTHOCTH LOK
CHUJTBI «TOPMO3HOIH Ty Th https://m.edsoo
ABTOMOOMIISD» IU/ff0e612
AHAIHS bubmmoreka
12 Bropoii 3akon HeloTona. 12.10 R ——— HOK
PaBHOHeﬁCTByIOmaH cujia HCII0JIb30BAHUEM BTOPOT'O 3aKOHA httQS://m.EdSOO
Herotona ru/ff0ae72a
3amanus u3 6aHKa 3aHUI 110 Bubsmorexa
13 Tperuii 3akoH HetoToHa. 17.10 €CTECTBEHHO- HAYUHOI OOK
Cynepno3niys cui IPaMOTHOCTH https://m.edsoo
.ru/ff0ae982
3azanus u3 0aHKa 3a1HUM 110 Bubsmorexa
14 Pewenue 3a1ay Ha npUMeHeHHE 19.10 CCTECTBEHHO- Hay4HOI 1IOK
3akoHOB HbroToHa IPaMOTHOCTH https://m.edsoo
.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akon ['yka 24.10 3ananus u3 Gana sajiHui no bubamorera
. €CTECTBEHHO- HAyYHOI LOK
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TPaMOTHOCTH https://m.edsoo
ru/ff0aeca?
3amanus u3 6aHKa 3aIHHH 110 bubmmorexa
16 Pemenne 3anau mo teme «Crita 26.10 €CTECTBEHHO- HAy4YHOI HOK
YHOPYTOCTH» ' IPaMOTHOCTH https://m.edsoo
.ru/ff0aeca2
JlaGopatopHas paGota 3anmanus u3 OaHKa 3aJHUI MO bubmmorexa
. i OK
17 «OmnpeeneHue >KkeCTKOCTH 07.11 CCTCCTBCHHO- HAyTHON 1 .
HpYKHHBD IPaMOTHOCTH https://m.edsoo
Iru/ff0aee28
3anmanus u3 OaHKa 3aJHHUI 10 bubmmorexa
18 Cuna Tperus 09.11 €CTECTBEHHO- HAYIHOU HOK
' IPaMOTHOCTH https://m.edsoo
-ru/ff0af738
Samanus u3 OaHKa 3aJHHUI 10 bubmmoreka
19 Pemrenne 3amau mo treme «Cuia 1411 €CTECTBEHHO- HAyYHOU 1HOK
TPEHHSD) ' IPaMOTHOCTH https://m.edsoo
.ru/ff0afa26
3amanus n3 6aHKa 3aHUH 110 bubnmnoreka
20 JlaGoparopHas pabora "Onpenenenue 16.11 €CTECTBEHHO- HAYYHON oK
k03 durmeHTa TpeHust CKOJIbKeHUs" ' IPaMOTHOCTH https://m.edsoo
.ru/ff0af8be
PelleHIe 314 10 TeMe "3aKOHA 3ananus u3 OaHKa 3aHUH 110 Bubnmmorexa
9 €CTECTBEHHO- HAyYHOU IHOK
21 Hetorona. Cuna ynpyrocru. Cuna 21.11
S TPaMOTHOCTH https://m.edsoo
P ru/ff0afb8e
Criia TSHKECTH U 3aKOH BCEMHUPHOTO Sananus 13 batixa saanuit Mo Bubanorexa
- i OK
22 TSATOTEHHS. Y CKOPEHHE CBOOOIHOTO 23.11 CCTCCTBCHHO™ HAyHHOH 1 i
S IPaMOTHOCTH https://m.edsoo
.ru/ff0af044
23 Ypok-koupepenius "JIBmKeHne Tea 28.11 3ananus u3 6aHKa 3aMHUH 10 Bubanorexa
BOKpPYT I'PaBUTallMOHHOI'0 LCHTPa ' €CTECTBEHHO- HAYYHOU LHOK
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(Conueunas cucrema) [Nanaktukn" TPaMOTHOCTH https://m.edsoo
ru/ff0af044
Pemenne 3anag o Teme "Crta 3ananusd u3 6aHkKa 3a1HUIT 10 Bubnuorexa
- i OK
24 TSKECTH ¥ 3aKOH BCEMHPHOTO 30.11 CCTCCTBCHHO- Hay4HOH 1 _
— IPaMOTHOCTH https://m.edsoo
Iu/ff0af5f8
3ananusd u3 6aHkKa 3a1HUIT 10 Bubnuorexa
25 IlepBast kocMuueCcKas CKOPOCTb. 05.12 ECTECTBEHHO- HAy4YHOI OK
HesecomocTs 1 meperpysku IPaMOTHOCTH https://m.edsoo
.ru/ff0af33c
PaBHOBecHe MaTepraabHOW TOUKH. 3anaHus u3 OaHka 3aIHUH 110 Bubmmoreka
26 AGconroTHO TBEPIOE TETIO. 07.12 €CTECTBEHHO- HAyYHOU OK
PaBHOBecue TBEPOro Tena ¢ ' IPaMOTHOCTH https://m.edsoo
3aKpeIUIEHHON 0ChIO BpAIllCHUs .ru/ff0afe36
PaBHOBecue MaTepuanbHOW TOUKH. 3ay1aHns 3 GaHKA 3aIHUI 110 BuGorexa
AGconroTHO TBEPIOE TETIO. CCTECTBEHHO- HAy4HOI 110K
27 PaBHOBecue TBEpOTO TENa C 12.12 IPaMOTHOCTH hitos://m.edsoo
3aKpeIIEHHOI 0ChIO BpalleHUS. _Hu /F0b02ba4
MowmeHnT cunsl. LlenTp TspkecTu —
3amanus u3 OaHKa 3aHUH 110 bubmmnoreka
28 Pemenue 3aau o teme "MoMeHT 14.12 €CTECTBEHHO- HAyYHOU HOK
cuinbl. Llentp tsxecTu" ' IPaMOTHOCTH https://m.edsoo
.ru/ffob02b4
. 3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
TToaroToBKa K KOHTPOJILHOU padboTe .
" €CTECTBEHHO- HAYYHOU HOK
29 1o reMe "MexaHn4ecKoe JBUKEHUE. 19.12
BaamvoneiicTaie e IPaMOTHOCTH https://m.edsoo
A 1u/ff0b0408
KoHTpobHas paGoTa o Teme 3anmanus u3 OaHKa 3aIHHUI 1O bubmorexa
. i OK
30 "MeXaHHYECKOE IBUKEHHE. 21.12 CCTECTBEHHO- HAYIHOU If;ltt «-//m.eds00
T _[37
BsaumoneiictBue Tea" PaMOTHOCTH
ru/ff0b06ec
31 Wmnyinse tena. UMyabe bl 26.12 3ananus u3 OaHKa 3a1HM 110 Bbubnuorexa
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3aKoH COXpaHEHUS HUMITYJIbCa. €CTEeCTBEHHO- HAyJIHOU HOK
VYapyroe u Heynpyroe IPaMOTHOCTH https://m.edsoo
B3auMoeiicTBIE .ru/ffob07fa
3amanus u3 6aHKa 3aIHHH 110 bubmmorexa
32 Pemenne 3ama4 mo teme "3akoH 28.12 CCTECTBEHHO- HAy4HOI HOK
COXPaHEHHs UMITyJIbca" ' IPaMOTHOCTH https://m.edsoo
Iu/ff0b096¢
3anganus u3 OaHKa 3aJHAH 110 bubmmorexa
33 Ypoxk-koH(pepeHnns "PeakTuBHOE 09.01 ECTECTBEHHO- HAyYHON OOK
JBIKCHHE B TIPHPOJIE U TeXHUKe" ' IPaMOTHOCTH https://m.edsoo
.ru/ff0b096¢
3amanns n3 0aHKa 3aJHUH T10 Bubnmorexa
- 5 OK
34 Mexannueckasi paboTa ¥ MOIIHOCTh 11.01 CCTCCTBEHHOT HayHHO’ 1
IPaMOTHOCTH https://m.edsoo
Iu/ff0b0a84
3ajanus u3 6aHka 3aIHUH 110 Bbubnmoreka
35 Pabora critbl TsKECTH, CHITBI 16.01 €CTECTBEHHO- HAyYHOU HOK
YIPYTOCTH U CUJIBI TPEHHS ' IPaMOTHOCTH https://m.edsoo
Iu/ffob0db8
JlabopaTopHnas paboTa 3anmanus u3 OaHKa 3aTHHUH 1O bubnunoreka
36 «Ormpenenenne paboThl CHIIBI TPEHUS 18.01 €CTECTBEHHO- Hay4YHOH HOK
TPH PABHOMEPHOM JIBIKCHUH TENa ' TPaMOTHOCTH https://m.edsoo
10 TOPHU30HTATBHON TIOBEPXHOCTH .ru/ffob0db8
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
37 CBs13b SHEPTHH U PaOOTEHI. 23.01 €CTECTBEHHO- HayYyHO! HOK
[orennumanbHas sHEpTUS ' I'PaMOTHOCTH https://m.edsoo
.ru/ff0b0c32
3ananus u3 OaHKa 3aHUH 110 bubmmoreka
38 Kunernueckas sneprusi. Teopema o 25 01 €CTECTBEHHO- HAyYHOU ITOK

KHMHETUYECKON YHEPTUn

IPaMOTHOCTH

https://m.edsoo
.ru/ffOb0c32
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3amanns n3 0aHKa 3aHUH T10

Bubnuorexa

39 3aKoH COXpaHEeHHs SHEPTUU B 30.01 €CTECTBEHHO- HayYyHO! OK
MEXaHUKE IPaMOTHOCTH https://m.edsoo
Iu/ff0b0c32
3ananus u3 OaHka 3aIHUH 110 Bubmmoreka
40 JlabopatopHas pabota «3y4ueHne 01.02 €CTEeCTBEHHO- HAyJIHOU HOK
3aKOHA COXPaHEHHS SHCPTHI) ' IPaMOTHOCTH https://m.edsoo
Tu/ff0b12fe
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
a1 KonebarenpHoe ABMKEHUE U €TO 06.02 €CTECTBEHHO- HAyYHOU 1HOK
XapaKTEePUCTUKU IPaMOTHOCTH https://m.edsoo
.ru/ff0b1858
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
42 3aryxaromue KonebaHusl. 08.02 €CTECTBEHHO- HAyYHOI HOK
Beinysx/ieHHbIe Kosebanust. Pesonanc IPaMOTHOCTH https://m.edsoo
ru/ffob20f0
3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
43 MaremaTiueckuil U Py KUHHBII 13.02 €CTECTBEHHO- HAyYHOU HOK
MAasITHUKH IPaMOTHOCTH https://m.edsoo
Iu/ff0b197a
3ananus u3 OaHKa 3aHUH 110 bubmmoreka
Ypok-uccuenoBanne «3aBUCHMOCTD N
44 nepuo/a KojaeOaHuid 0T )KECTKOCTH 15.02 CCTECTBEHHO HAyHHOH HOK_
MPY>KUHBI ¥ MACCHI TPy3a» fpaMoTHoCTH https://m.edsoo
Tu/ff0b197a
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
45 [IpeBpaienue sHEprUn Npu 20.02 €CTECTBEHHO- Hay4YHOI OOK
MEXaHNYECKUX KOJIEeOaHUIX IPaMOTHOCTH https://m.edsoo
Iu/ff0b197a
6 JlabopaTopHnas padoTa 99 02 3ananust u3 GaHKa 3aHUH 10 Bbubnunoreka
«OmnpejeneHue 4acTOThl U IEPUOIA €CTECTBEHHO- HAYYHO 1IOK
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KOJIeOaHUH MPYXKUHHOTO MAasTHHKA TPaMOTHOCTH https://m.edsoo
Tu/ff0blaec
JlabopatopHnas pabota «IIpoBepka 3amanus n3 0aHKa 3aIHUH 11O Bubnuoreka
47 HE3aBUCHMOCTH TIEpUOIa KOJeOaHui 2702 €CTECTBEHHO- HayYyHOH OK
rpy3a, TOIBEIICHHOTO K HUTH, OT ' IPaMOTHOCTH https://m.edsoo
MaccChl Tpy3a» ru/ffob197a
. 3amanns n3 0aHKa 3aJHUH T10 Bubnmorexa
Mexanndeckue BoJiHbl. CBOHCTBA .
€CTECTBEHHO- HAy4YHOU HOK
48 MexaHu4decKuX BoiH. [IpogonbHeIe 1 29.02
IPaMOTHOCTH https://m.edsoo
TIOTIEPEYHBIC BOJIHBI
p Iu/ffob21fe
" 3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
Ypok-koudepenius "MexaHHUCCKHE L
. €CTECTBEHHO- HAyYHOU 1HOK
49 BOJIHBI B TBEPJIOM TelIe. 05.03 i
CoioMpeckie BonHu" TPaMOTHOCTH https://m.edsoo
Tu/ffob21fe
3amanus u3 OaHKa 3aHUH 110 bubmmoreka
50 3Byk. Pacnpoctpanenue u 07.03 €CTECTBEHHO- HAyYHOU HOK
OTpakeHHE 3ByKa ' IPaMOTHOCTH https://m.edsoo
ru/ffob21fe
" 3ananns u3 0aHKa 3aJHUH 110 bubnunoreka
Ypoxk-uccnenosanue "HabnroneHue N
€CTECTBEHHO- HAYIHON HOK
51 3aBHCHMOCTH BBICOTHI 3BYKa OT 12.03
" IPaMOTHOCTH https://m.edsoo
YaCTOTHI
Tu/ffob21fe
3amanns n3 0aHKa 3aHUH T10 bubmmoreka
52 I'poMKoOCTh 3ByKa U BBICOTA TOHA. 14.03 €CTECTBEHHO- Hay4YHOI OOK
AKycTHYECKHH pe30HaHC ' IPaMOTHOCTH https://m.edsoo
Tu/ffob21fe
3ananus u3 OaHKa 3aHUH 110 bubmmoreka
53 Ypoxk-koH(pepenius "YIpTpa3ByK 1 19.03 €CTEeCTBEHHO- HAyJIHOU ITOK

HHQPa3BYK B IPUPOJIE U TEXHUKE"

IPaMOTHOCTH

https://m.edsoo
.ru/ff0b23ca
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. 3amanus n3 6aHKa 3aIHHUI 10 Bubnuorexa
IToaroroBka Kk KOHTPOIBHOU padoTe N
" €CTECTBEHHO- HAyYHOU OK
54 1o Teme "3aKOHBI COXpaHEHHUS. 21.03 i
Mexanudeckue KoneGaHus U BOJIHBI" TPAMOTHOCTH itz 00
ru/ff0b25f0
3ananus u3 OaHka 3aIHUH 110 bubnmoreka
KonrponbsHas pabota 1o teme N
R €CTECTBEHHO- HAy4YHOH HOK
55 3aKOHBI COXpaHCHUS. 02.04
Mexannueckue kKoiaeOaHus U BOJTHBL" rpaMoTHOCTH https://m.edsoo
ru/ffob25f0
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
56 DNEeKTPOMarHUTHOE MOJE. 04.04 €CTECTBEHHO- HAyYHOU 1HOK
DJeKTPOMArHUTHBIC BOJIHBI ' IPaMOTHOCTH https://m.edsoo
.ru/ff0b2abe
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
. €CTECTBEHHO- HAyYHOU OK
57 CBoiicTBa 3NIEKTPOMArHUTHBIX BOJH 09.04 Y 1
IPaMOTHOCTH https://m.edsoo
ru/ffOb2abe
Ypok-korpepennus "lkara 3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
58 3JIEKTPOMArHUTHBIX BOJIH. 11.04 €CTECTBEHHO- HAyYHOU HOK
Hcnonp30BaHue MEKTPOMArHUTHBIX ' IPaMOTHOCTH https://m.edsoo
BOJIH JIJIL COTOBOM CBA3U" .ru/ff0b2fe6
" 3amanus u3 6aHKa 3aJHUH 110 Bbubnaunorexa
Ypok-uccnenosanue "Msydyenue N
= €CTECTBEHHO- HAyJIHOH OOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C 16.04
MOMOIIIBI0 MOOIITBHOTO TenedoHa" TPamMoTHOCTH https://m.edsoo
ru/ff0b2c6e
3anmanus u3 OaHKa 3aIHHUI 1O Bubnmoreka
Pemenue 3a1au Ha onpeieneHme .
€CTECTBEHHO- HAyYHOU IHOK
60 YaCTOTHI U JJTMHEI 18.04
. TPaMOTHOCTH https://m.edsoo
3JIEKTPOMArHUTHON BOJIHBI
p ru/ffob2c6e
DNEeKTPOMAarHUTHAS MPUPOJIA CBETA. 3ananus u3 6aHKa 3a1HMI 110 bubnmnoreka
61 CkopocTb cBeTa. BOTHOBBIE CBOMCTBA 23.04 HOK

CBCTa

€CTECTBEHHO- Hay4HOI

https://m.edsoo
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IPaMOTHOCTH

ru/ff0b31d0

5 i Bubnuoreka
Ucrounuku cBera. [Ipsamonuneiinoe 3apanus w3 6aHKa 3ajHKi 110 LIOK
62 pacrmpocTpaHeHre CBeTa. 3aTMECHUS 25.04 CCTCCTBCHHO™ Hay4HOH
IPaMOTHOCTH https://m.edsoo
Comnna u JIyabet
ru/ffob3658
3amanus u3 6aHKa 3aHUH 110 Bubnuorexa
3aKoH OTpa)XeHUsI CBETa. 3epKaja. Ny
€CTECTBEHHO- HAyYHOU HOK
63 Pemenne 3a1a4 Ha MpUMEHEHHUE 30.04
IPaMOTHOCTH https://m.edsoo
3aKOHA OTPaXKECHUS CBETA
P ru/ffob3sca
3ajanus U3 OaHka 3aIHUH 110 Bubmmoreka
64 IIpenomnenue cBera. 3akoH 07.05 €CTECTBEHHO- HAyYHOU OK
TPEIOMIICHHS CBETA ' IPaMOTHOCTH https://m.edsoo
Tu/ff0b3aea
IlonHoe BHyTpeHHEE OTpaXKEHUE 3ajanus u3 6aHka 3aIHUH 110 bubnuoreka
65 cBera. Mcnonp30BaHuE MOJIHOTO 14.05 €CTECTBEHHO- HAyYHOU 1OK
BHYTPEHHETO OTPAXXKCHHUS B ' IPaMOTHOCTH https://m.edsoo
OIITUYECKUX CBETOBOJIAX .ru/ff0b3c5¢
Jlaboparopuas pabora 3ananus u3 OaHka 3aJHui 110 Bubmnorexa
"MccnenoBanue 3aBUCUMOCTH yTia €CTECTBEHHO- HAYYHOI IIOK
66 MPEJIOMIICHUS CBETOBOTO JIy4a OT 16.05
b , TPaMOTHOCTH https://m.edsoo
TJIa TTaJICHAS Ha TpaHuIle "BO3IyX-
yhia tad P Y ru/ffob3cse
CTEKJIO
Ypoxk-konpepenius "Mcnonb3oBanue 3anmanus u3 OaHKa 3aTHHUH 1O Bubnmoreka
67 MOJIHOT'O BHYTPEHHETO OTPasKCHUSI: 21.05 €CTEeCTBEHHO- HAYYHOU IIOK
CBETOBO/IbI, ONTHKOBOJIOKOHHAS ' IPaMOTHOCTH https://m.edsoo
CBSI3b" ru/ff0b3c5¢
3amanns n3 0aHKa 3aJHUH 110 bubmmoreka
€CTECTBEHHO- HayYHO! OK
68 JIuuzel. OnTudeckast Cuiia THH3BI 23.05 Y 1

rpaMOTHOCTH

https://m.edsoo
.ru/ffOb3f2c
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3amanns n3 0aHKa 3aHUH T10

Bubnuorexa

. €CTECTBEHHO- HayYyHO! OK
69 IToctpoenne n300pakeHU B IMH3AX
IPaMOTHOCTH https://m.edsoo
.ru/ff0b444a
JlabopatopHas pabota "Ompenenenue 3ananus u3 OaHka 3aIHUH 110 Bubmmoreka
70 (hOKyCHOTO pacCTOSHUA U €CTEeCTBEHHO- HAyJIHOU HOK
OIITHUYECKOM CHITBI COOHpPArOIIEit IPaMOTHOCTH https://m.edsoo
JIMH3BI" .ru/ff0b4206
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
71 Ypok-koHpepenus "OnTudeckue €CTECTBEHHO- HAyYHOU OK
JMH30BbIe TPUOOPHI" IPaMOTHOCTH https://m.edsoo
.ru/ff0cOa7e
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
79 I'na3 kax onTudeckas cucrema. €CTECTBEHHO- HAyYHOU HOK
3penue IPaMOTHOCTH https://m.edsoo
.ru/ffob4684
3ajanus u3 6aHka 3aIHUH 110 Bbubnmoreka
73 Ypok-korpeperius "ledekTor €CTECTBEHHO- HAyYHOU HOK
3pennsi. Kak coxpanuts 3peHue” IPaMOTHOCTH https://m.edsoo
Tu/ffob4684
Paznoxenne 6e10TO CBETA B CIIEKTD. 3anmanus u3 OaHKa 3aTHHUH 1O bubnmnoteka
74 OmnsiTel HetoToHa. Croxenne €CTECTBEHHO- HAyYHOU HOK
CIIEKTPAJIbHBIX BETOB. Jluctepcust TPaMOTHOCTH https://m.edsoo
cBera .ru/ffocof4c
JlaboparopHas pabora "OmnbITe 110 3amanus u3 6aHkKa 3aHHMIT 110 Bubnuoreka
e pasnoKeHUIo 6eIoro CBeTa B CIEKTP €CTECTBEHHO- HAy4HOI 110K
Y BOCIIPHSITHIO I[BETA MPEIMETOB IIPH
6p 1 ped P TPaMOTHOCTH https://m.edsoo
MX HaOJIIO/IEHUN Yepe3 IIBETOBbIC
; P Iu/ff0cOe2a
(bUIBTPHI
76 VYpok-nipaktukyMm "BosHoBBIE 3ananus u3 6aHkKa 3aMHUH 10 Bubanorexa
CBOMCTBA CBETA: Jucnepcus, €CTECTBEHHO- Hay‘IHOﬁ HOK
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uHTepdepeHims u audpaxmuus” TPaMOTHOCTH https://m.edsoo
.ru/ff0c0f4c
3amanus n3 6aHKa 3aIHUH 10 Bubnuorexa
77 OnbiThl Pe3epdopaa u mnanerapras €CTECTBEHHO- HayYyHOH OK
MOZENb aTOMa IPaMOTHOCTH https://m.edsoo
.ru/ff0c12a8
3amanns n3 0aHKa 3aJHUH T10 Bubnmorexa
78 Iloctynarsel bopa. Mogens atoma €CTECTBEHHO- HAy4YHOI HOK
Bopa IPaMOTHOCTH https://m.edsoo
.ru/ff0c12a8
3anmanus u3 OaHKa 3aJHHUI 10 Bubnuoreka
Hcnyckanue u morjionieHne cBera .
= €CTECTBEHHO- HAyYHOU 1HOK
79 atomoM. KBauThl. JIuneiyaToie
IPaMOTHOCTH https://m.edsoo
CIICKTPBI
P ru/ffoc144c
3amanus u3 OaHKa 3aHUH 110 bubmmoreka
80 VYpoxk-nipaktukym "Habmoaenue €CTECTBEHHO- HAyYHOU HOK
CIIEKTPOB UCTyCKaHHUs" IPaMOTHOCTH https://m.edsoo
.ru/ffoc1550
Samanus u3 OaHKa 3aJHHUI 10 bubmmoreka
€CTECTBEHHO- HAYYHOU OK
81 PannoakTuBHOCTD U €€ BUIBI v 1
IPaMOTHOCTH https://m.edsoo
ru/ff0c1672
3ananus u3 OaHKa 3aJHUH 110 bubmmoreka
82 CtpoeHne aTOMHOTO siIpa. €CTECTBEHHO- HAyYHOU IHOK
HyxonHas Moienb TPaMOTHOCTH https://m.edsoo
.ru/ffOc18ac
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
83 PannoakTuBHbIe IpeBpalLeHus. €CTECTBEHHO- Hay4HOI OK

M3oToms!

rpaMOTHOCTH

https://m.edsoo
.ru/ff0clal4
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3amanus n3 6aHKa 3aIHHUI 10 Bubnuorexa
84 Pemenue 3agau no teme: €CTECTBEHHO- HayYyHO! OK
"PannoakTHBHBIC TIPEBpaIeHuUs " IPaMOTHOCTH https://m.edsoo
Iu/ffoclbda
3ananus u3 OaHka 3aIHUH 110 Bubmmoreka
€CTEeCTBEHHO- HAyJIHOU HOK
85 TTepunox momypacmana
P P IPaMOTHOCTH https://m.edsoo
Iu/ff0c2126
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
Ypok-koH(bepeHus N
" €CTECTBEHHO- HAYyYHOI HOK
86 PajnoakTHBHBIE U3ITy4YEHUS B
\ TPaMOTHOCTH https://m.edsoo
NpUpOJE, MEIULINHE, TEXHUKE
prp TU/ff0c2126
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
SlnepHble peakuuu. 3aKOHBI .
€CTECTBEHHO- HAyYHOU HOK
87 COXpaHECHHUS 3apsIOBOTO H MACCOBOTO
IPaMOTHOCTH https://m.edsoo
qucen
u/ff0c1c58
3ajanus u3 6aHka 3aIHUH 110 bubmmoreka
88 DHeprus CBsI3U aTOMHBIX siaep. CBs3b €CTECTBEHHO- HAyYHOU HOK
MAacChl ¥ SHEPrUU IPaMOTHOCTH https://m.edsoo
Iu/ff0cld7a
3ananus u3 OaHKa 3aHUH 110 bubmmoreka
89 Pemenne 3anau o teme "SAnepusie €CTECTBEHHO- HAyYHOU HOK
peakiun" IPaMOTHOCTH https://m.edsoo
ru/ff0cld7a
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
90 Peaxuuu cunTe3a U AeneHUs saep. €CTECTBEHHO- HayYHOU HOK
Wcrounuku sneprun CostHIA U 3BE3] IPaMOTHOCTH https://m.edsoo
.ru/ff0c1e88
91 Vpoxk-kondepenuus "Anepnas 3amaHus U3 6aHKa 3aHUI [0 bubmorexa
sHepretuka. [leiicTBus €CTEeCTBEHHO- HAyIHON HOK
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PaIMOAKTHBHBIX U3TyUCHHUN HA TPaMOTHOCTH https://m.edsoo
JKHUBBIC OPTaHU3MBbI" ru/ffocld7a
[ToaroroBka Kk KOHTPOJIBbHOU padboTe 3aganus 3 OaHKa 3aJHUH 110 Bbubnuoreka
9 1o TeMe "DJIeKTPOMarHUTHOE MoJe. €CTEeCTBEHHO- Hay4HOI HOK
DJIEKTPOMATHUTHBIE BOJTHBL. IPaMOTHOCTH https://m.edsoo
KBanrossie siBeHums" Tru/ff0c223e
KonTtponsHas pabora o Teme 3amanns n3 0aHKa 3aJHUH T10 Bubnmorexa
93 "DeKTpOMarHuTHOE TOJIE. €CTECTBEHHO- HAyYHOU IHOK
DIeKTPOMATHUTHBIC BOJTHBL. IPaMOTHOCTH https://m.edsoo
KBauroBble siBieHus" .ru/ff0c223e
3anaHus u3 OaHka 3aIHUH 110 bubnuoreka
[ToBTOpeHue, 0doOIIEHN E. N
€CTECTBEHHO- HAyYHOU OK
94 JlabopaTopHble paboTHI 1O KypCy _
"BaammoneiicTaie tex” TPaMOTHOCTH https://m.edsoo
Iru/ff0c245a
3amanus u3 OaHKa 3aHUH 110 bubmmoreka
IToBTOpenue, obobmeHue. Penrenne Ny
€CTECTBEHHO- HAyYHOU HOK
95 pacdeTHbBIX M KaUeCTBEHHBIX 3a/1a4 110
"TerIoBBIE MPOLECCH" IPaMOTHOCTH https://m.edsoo
TeMe
p Iu/ff0c2572
3ajanus u3 6aHka 3aIHUH 110 Bbubnmoreka
IToBTOpenue, o6o0menue. Pemenne .
€CTECTBEHHO- HAyYHOU HOK
96 pPacCUYCTHBIX M KAYSCTBEHHBIX 3a/1a4 10
"KTIJI remio arencii” IPaMOTHOCTH https://m.edsoo
TeMe TEIJIOBBIX JBHUIaTelNeH
.ru/ff0c2a22
3ananus u3 OaHKa 3aJHUH 110 bubmmoreka
[ToBTopenue, o6o0menue. Pemenne .
€CTECTBEHHO- HAyYHOU IHOK
97 pacyeTHBIX ¥ Ka4eCTBEHHBIX 3a/1a4 110
"KTLJ] 51eKTpoyCTaHOBOK" IPaMOTHOCTH https://m.edsoo
TeMe UL DSY
TpOYy .ru/ffoc2b30
3amanns n3 0aHKa 3aHUH 110 Bubnuorexa
IToBTOpenue, 0600IICHNE. o
€CTECTBEHHO- HAyYHOU OK
98 JlaGopaTopHsbie paboThI 110 KypCy

"CBeToBbI€ sBIeHNS"

rpaMOTHOCTH

https://m.edsoo
.ru/ff0c2c52
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3amanus n3 6aHKa 3aIHHUI 10 Bubnuorexa
IToBTOpenue, o6o6menue. Pabora ¢ 3
" €CTECTBEHHO- HAYYHOU OK
99 TEKCTaMU 110 TeMe "3aKOHBI 1
COXDAHGHMS B MeXAHHKe" IPaMOTHOCTH https://m.edsoo
P .ru/ff0c2d6a
3aganus u3 0aHKa 3aJHHUH 110 Bubanoreka
[ToBTopenue, o6odImeHue. PaboTta c N
N €CTECTBEHHO- HAy4YHOH HOK
100 Texcramu 1o teMme "Konebanus u 1
S IPAaMOTHOCTH https://m.edsoo
.ru/ff0c2e82
3aganus u3 0aHKa 3aJHHUH 110 Bubnnoreka
IToBTOpenue, obobmenue. Padora ¢ =
€CTECTBEHHO- HAyYHOU OK
101 TekcTaMu 1o TeMe "CBeTOBEIE 1
eHus" IPaMOTHOCTH https://m.edsoo
SABJT
.ru/ff0c3044
3amanus u3 6aHKa 3aHUH 110 Bubnuoreka
IToBTOpenue, obobmenue. Pabora ¢ .
€CTECTBEHHO- HAyYHOU HOK
102 Texcramu 1o teMe "KBanrToBas u 1
stepHa pusmKa” IPaMOTHOCTH https://m.edsoo
Jiep .ru/ff0c3044
OBHIEE KOJIMYECTBO YACOB I10
1 102 27

ITPOI'PAMME
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MMPOBEPSAEMBIE IIPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJIBHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUA

9 KVIACC

Kon
NPOBEPSIEMOr0
pe3yJibTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOH 00pa30BaTe/IbHOM NPOrpaMMBbl
OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCII0JIb30BAaTh U3YYCHHLIC MOHATHA

1.2

13

1.4

15

pas3jim4yarb ABJICHUA 10 OIMCAHUIO HX XAPaKTEPHBIX CBOMCTB M Ha OCHOBE OIIbITOB,
JACMOHCTPUPYIOIINX JAaHHOC (I)I/[3I/I‘ICCKO€ SABJICHHUC

pacro3HaBaTh IMPOSIBICHNUE M3YYEHHBIX (DU3MUECKHUX SBICHUH B OKPY)KAIOIIEM MHpPE, B TOM YHCIE
(u3mueckrue SBICHHUS B TNPHUPOAE, NMPH 3TOM NEPEBOAWTH MPAKTHUYECKYIO 3aJady B Y4eOHYIO,
BBIJICIISITH CYILIECTBEHHBIE CBOICTBA (PU3HAKN) (DU3UUECKHX SIBICHUM

OIIMCHIBATh M3YUCHHBIC CBOMCTBA Tel M (U3MUECKUE SBICHHSA, UCIIONB3Ys (pU3NUecKHe BEIHIHHB,
IPY OIMCaHWH MPABUIBHO TPAKTOBATh (PU3MUECKUN CMBICI HCHOIB3YEMBIX BEIMYNH, 0003HAYCHUS U
eMHMLBI (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYJbBI, CBS3BIBAIONINE MAHHYIO (DU3HUCCKYIO
BEJINYMHY C JPYTUMH BEIMYMHAMH, CTPOWUTHh TpaduKu M3ydCHHBIX 3aBHCHMOCTEH (u3mueckux
BEITMYHH

XapaKTCpru30BaTh CBOICTBa TCI, (I)I/ISI/I‘ICCKI/IG SABJICHUSA W NPOLECCChI, UCIIOJIb3Yys U3YUCHHBIC 3dKOHBI,

Inpu STOM [JaBaTb CJIOBECHYIO CI)OpMyJ'II/IpOBKy 3aKOHa W 3aIMcChiBaTb €ro MaTrcMaTH4YCCKOC
BBIPAKCHHC

1.6

OOBACHATH (PM3MUECKUE MIPOIIECCH 1 CBOWCTBA TEJl, B TOM YHCIIE M B KOHTEKCTE CHTYAIHil IPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBIBISATH NPUUUHHO-CIICJICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2 — 3 JOTMYECKHX IIaroB ¢ MOMOIIBIO 2 — 3 N3y4YEeHHBIX CBOMCTBA (YU3NYECKUX SIBICHUH, (HH3UIECKUX
3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

penats pac4€THbIE 3a/1a4n (ONUPAIONINECs] HA CUCTEMY M3 2 — 3 ypaBHEHHH), HCTIONIB3YsI 3aKOHBI 1
(opmyibl, cBsI3bIBaIOIINE (PM3MUECKHUE BEIMYHMHBI: HA OCHOBE aHAIN3a YCIOBUS 33/1a4M 3alliChIBATh
KpaTKO€ YCJIOBHE, BBIABIIATH HEJOCTAIOIINE WM W30BITOYHBIE JaHHbIE, BHIOMpATh 3aKOHBI MU
(opMynbl, HEOOXOAWMBIC JUIS pEIICHWS, TNPOBOJUTH PAcYEThl W OIEHHBATH PEATHCTHYHOCTH
MOJYYSHHOTO 3HaYeHUs (PU3NUECKON BETHIHHBI

1.8

pacrio3HaBaThb HpO6J'IeMBI, KOTOpbIC MOKHO PpEHIMTb HPHU MMOMOIIN (bPIBI/I‘IGCKI/IX METOJZI0B, HUCIOJIB3Ys
OIIMCAaHUE UCCIICAOBAHUS, BbIACIIATh IMIPOBEPACMOC NPCATIOIO0KCHUEC, OICHUBATD MPABUJIbHOCTH NNOPSAAKA
MPOBCACHHUS UCCICAOBAHUS, NCIaTh BbIBOAbI, MHTCPIIPETUPOBATD PC3YJIbTAThI Ha6J'IIO,Z[CHPII7[ " OIIbITOB

1.9

NPOBOJIUTH OMNBITHI [0 HAOIIONEHHI0 (DU3UUECKUX SBICHUH WIM (HU3MYECKUX CBOWCTB TeI:
CaMOCTOSITENIFHO COOHMpaTh YCTaHOBKY W3 HM30BITOYHOrO Habopa 00OpYyIOBaHUS, OMHCHIBATH XOJ
OIIBITA U €T0 Pe3yNbTaThl, JOPMYIHPOBATH BHIBOJIBI

1.10

111

1.12

MPOBOIUTH IIPH HEOOXOIWMOCTH CEPHI0 TPSAMBIX H3MEPEHHH, ONpeAessisi cpenHee 3HAYCHHE
n3MepseMoil BeIWYHHBI ((DOKYyCHOE pacCTOsHHE coOuparome JIHH3bI), O0OOCHOBBIBATH BBIOOD
crocoba u3mMepeHus (M3MepPUTETHLHOT0 Mprdopa)

IMPOBOAUTE HCCJICIOBAHUE 3aBUCUMOCTEH (bmnqecmlx BCJIMYMH C HUCIIOJB30BAHUEM MPAMBIX
W3MEPEHU: IIAaHWPOBaTh MCCIEIOBAHHE, CAMOCTOSITEIBHO COOHMpaTh YCTAHOBKY, (MKCHPOBATH
PE3YIbTATHI HOHy‘ICHHOﬁ 3aBUCUMOCTH (I)I/I3I/I‘IGCKI/IX BCJIIMUUH B BHIC Ta6J'II/I]_H/I Fpaq)I/IKOB, JcJIaTh
BBIBOJIBI ITO PE3YJIbTaTaM UCCICIOBAHUA

MPOBOJUTE KOCBEHHBIC H3MEpeHHs (DU3MYCCKUX BEJIWYHH: IUIAHUPOBATh HM3MEPCHUsS, COOHMpATh
OKCICPUMEHTAIIBHYIO YCTAaHOBKY W BBIINIOJHATH U3MCPCHUA, CICAYA HpGl]J’[O)KGHHOﬁ HWHCTPYKIOHWHU,
BBIYUCIATh 3HAYCHUE BCJIIMYMHBI U aHAJTIM3WPOBATH IMOJTYUCHHBIC PE3YyJIbTATHI C y‘IéTOM SaﬂaHHOﬁ
MOTPELTHOCTH U3MEPEHUN

1.13

co0JIo1aTh paBHiIa TEXHUKH 0€30MacHOCTH Npu pabore ¢ J1abopaTopHbIM 000pyI0BaHHEM

1.14

pas3jnm4arb OCHOBHBLIC TPU3HAKHW HU3YUYCHHBIX (1)I/I3I/I‘I€CKI/IX Moneneﬁ: MaTepuajibHadgd TOYKa,
abCOJIIOTHO TBéleOC TECJ10, TOYCYHBIA HCTOYHHUK CBCTAa, JIy4, TOHKasd JIMH3a, IJIaHCTapHad MOACJIb
aToMa, HYKJIOHHAst MOJCJIb aTOMHOI'O si/ipa

1.15

XapaKTepu30BaTh MPUHIUIEI IeHCTBHSA W3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOIt
HAa WX OIHUCAHUs, WCIOJb3Yys 3HAHUS O CBOWCTBaX (DM3MYECKHX SBJICHUH W HEOOXOJUMBIC
(hu3nvecKre 3aKOHOMEPHOCTH




1.16

1.17

1.18

1.19

HCIOJB30BaTh CXEMbl U CXCMATUYHBIC PHUCYHKH  U3YUCHHBIX TCXHUYCCKUX yCTpOﬁCTB,
HN3MEPUTECITIbHBIX HpI/I60pOB U TCXHOJIOTUYCCKUX IPOLECCOB MPpU PCHICHUU y‘-IeGHO-HpaKTI/I‘-IeCKI/IX
3aaa4, ONITUYCCKUC CXEMBbI [JIsI IOCTPOCHUA 1/1306pa>1<eHm71 B IIJIOCKOM 3€pKaJi€ 1 c06npa}omel71 JIMH3C

NPUBOIUTH TIPUMEPHl (HAXOOUTH WH(POPMALHIO O TPHMEPax) TPAKTHICCKOTO MCIIOIBE30BAHHS
(u3nyecKkuX 3HAHMWH B TOBCEIHEBHOW JKM3HM JUIA oOecreueHus: 0e30MacHOCTH NpH OOpalleHHu ¢
npubopaMu M TEXHHYECKHMMH YCTPOHCTBAMM, COXPAaHEHHS 370pOBbS W COOJIONEHHS HOPM
9KOJIOTUYECKOT0 MOBEJICHHS B OKpY’Kalollel cpese

OCYIIECTBIIATH NMOUCK MH(pOpMannu (HU3UIECKOTO COICpKAaHUA B CETH VHTEpPHET, CaMOCTOSITEIILHO
(opMynUpys TOHMCKOBBIA 3ampoc, HAXOAUTh ITyTH OMPENCNICHHUS [IOCTOBEPHOCTH IIONyYEHHOMH
nH(OpMalMK Ha OCHOBE MMEIOIUXCS 3HAHUH M JIOTIOJTHUTENILHBIX HCTOYHUKOB

UCIIONIb30BaTh IPH BBINOJTHEHUN YUEOHBIX 33laHMH HAYIHO-TIOMYJLIPHYIO JUTEPaTypy (GH3HMIECKOTO
COJZICp)KaHUS, CIPABOYHBIC MaTepHanbl, pecypcsl ceTH VIHTepHeT; BlaxeTs NpHEMaMH
KOHCIIEKTHPOBAHUSI TEKCTa, IpeoOpa30BaHys HHPOPMAINH U3 OJHOH 3HAKOBOM CHCTEMBI B APYTYIO

1.20

C0371aBaTh COOCTBEHHBIEC MMCHMEHHBIE U YCTHBIE COOOIICHHUS HA OCHOBE MH(OpMaNK N3 HECKOIBKIX
HCTOYHHMKOB (DPU3NYECKOTO COAEpXAHUS, IMyOIWIHO MPEACTaBIATh PE3YJIbTAaThl IPOEKTHOW WM
HCCIIEIOBATEIbCKON NESITENFHOCTH, NPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYEHHBIH IMOHATHHHBIN
anmapaT H3y4aeMoro pasgena (HM3MKH M CONPOBOXKIATh BBICTYIICHHE Mpe3eHTaluedl ¢ yd4érom
0COOCHHOCTEH ayIMTOPUH CBEPCTHHKOB

121

IpPH BBIMOJHCHAN YYCOHBIX IMPOCKTOB ¥ HCCICIOBAHUNA (DU3MYECKUX NPOLECCOB paclpenelsTh
00S3aHHOCTH B T'pYIIe B COOTBETCTBHU C IOCTaBJICHHBIMHU 3aJayaMH, CICIHTH 3a BBIIOJHECHHEM
IUIaHa IEWCTBUI U KOPPEKTHPOBATH €ro, aIeKBATHO OLICHUBATh COOCTBEHHBIH BKJIaJ B JEATEIEHOCTh
IPYIIBI, BBICTPaUBAaTh KOMMYHHKATHBHOE B3aHMOJCHUCTBHE, MPOSBISAS TOTOBHOCTH pa3peliaTh
KOH(ITUKTHI




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA 9 KJIACC

Kon Kon
pasnena eMOHTA [TpoBepsieMble HIEMEHTHI COACPIKAHUSA
MEXAHUYECKUE ABJIEHUA

8.1 MexaHuueckoe JBIKeHne. MarepuaibHas Touka. Cucrema orcuéra

8.2 OTHOCHUTEIBHOCTh MEXAHUYECKOTO ABMKEHUS

8.3 PaBHOMepHOE NPsSIMONMHEHHOE JIBIYKEHUE

8.4 HepaBHomepHoe mpsimosnHelHOe aBrmkeHHe. CpeaHss 1 MTHOBEHHasi CKOPOCTh Tena NpU
HEpaBHOMEPHOM JIBUKEHHH

8.5 Yckopenne. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE TBIKCHUE

8.6 Caoboanoe nagenue. OnpiThl [anmuest

8.7 PaBHOMepHOe IBIDKEHHE 1O OKpY)XHOCTH. Ilepwon u uacrora oOpaienus. JluHelHas u
yriioBasi ckopocTy. LleHTpocTpeMHTeNIbHOE YCKOpEHHE

8.8 [epserit 3akoH HeroToHa

8.9 Bropoii 3akoH Herotona

8.10 Tperwuii 3axoH HetoToHa

8.11 [IpuHIMT CyTIepIIO3UIIIH CHUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuuia TpeHHs: CHJIa TPEHHUS CKOJIBKEHHS, CHJIa TPEHUS TTOKOSsI, IPYTHe BUIbI TPEHUSI

8.14 Cuiia TSHKECTH U 3aKOH BCEMHUPHOT'O TSATOTEHHs. Y CKOpeHHe CBOOOTHOTO MaIeHHs

8.15 JBmwxenne miaHer Bokpyr Comxua. IlepBas kocmudeckas CKOpocTb. HeBecomocTs U
neperpy3ku

8.16 PaBHOBecue MaTepruanbHON TOUKH. AGCONIOTHO TBEPIOE TEIIO

8.17 PaBHOBecne TBEPAOro Tena ¢ 3aKpeIUIEHHOM OChIO BpalleHus. MomeHT cmibl. LleHTp
TSDKECTH

8.18 Nmnynee Tena. 3MeHneHne umiryinbca. UMIysibe CHITBI

8 8.19 3aKOH COXpaHEHHUS UMITYJIbCa

8.20 PeakTuBHOE IBHKECHUE

8.21 Mexanmndeckas padoTa ¥ MOIITHOCTh

8.22 Pabota cuit TshKeCTH, yIpyrocTH, TpeHust. CBsi3b SHEPTHU U PaOOTEHI

8.23 [ToTeHmuanpHas YHEPTUSA TeJa, HOJHATOTO HaJl MOBEPXHOCTHIO 3eMIIH

8.24 [oTeHmmanbHAast SHEPTHS CHKATON MPYKUHBI

8.25 Kunermueckas sHeprus. Teopema 0 KHHETHYIECKOH YHEPTHU

8.26 3aKOoH COXpaHEHHs] MEXaHUUECKON SHEPTUH
[pakTryeckne padoTHI:
OmpeneneHne cpemHed CKOPOCTH CKOJIbXKEHHS Opycka WM JIBMDKCHHS IIapHKa 10
HaKJIOHHOH 1iockocTH. OmpeeneHne yCKOpEeHHs Tella MPH PaBHOYCKOPEHHOM JIBIKCHUH
10 HAKJIOHHOM IIOCKOCTH.
HccnenoBaHue 3aBHUCMMOCTH IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JIBHXKCHUH 0e3
Ha4yaJIbHOM CKOPOCTH.

8.7 IIpoBepka rumoTesbl: eciiu TPH. PaBHOYCKOPEHHOM JIBHIKCHHH 0e3 HavalbHOH CKOPOCTH
MyTH OTHOCSTCS KaK PsiJi HEYETHBIX YMCEJ, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU
OJTTHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHIIBI TPEHUSI CKOJIBXKEHHSI OT CHJIBI HOPMAJIBHOTO JIaBJICHHUS.
Omnpenenenne koddduieHTa TpeHHs: CKONbXeHus. OnpeneneHne KECTKOCTH NPYKUHBIL.
Omnpenenenne paboOThl  CHJIBI  TPEHUs TPU PaBHOMEPHOM JIBIKEHHM Tela  II0
TOPU30HTAJIbHOW TOBepXHOCTH. OmnpeneneHue pabOThl CHIIBI YIPYTOCTH MPH HOABEME
Ipy3a C UCIIOJIb30BaHHEM HEMOABMIKHOTO M NOABHKHOTO OJIOKOB

828 ®duznueckue SBICHUS B NPHUPOAE: NPHIMBBL M OTJIMBEL, JABWKeHHE IuiaHeT COJHEYHOM
CHCTEMBI, PEaKTUBHOE JIBHIKCHHUE XKHBBIX OPraHM3MOB

8.29 TexHUYeCKHE yCTPOMCTBA: CHMAOMETpP, NATYUKH IOJIOKEHHS, PACCTOSHUS M YCKOPEHHS,

paKeThl

MEXAHMNYECKHE KOJIEBAHVS 1 BOJIHBI




91 KonebarenbHoe nBmwxkeHne. OCHOBHBIE XapaKTEPUCTHKW KOJICOAHWH: IEpUOJ, 4YacToTa,
aMIUTUTY A
92 MateMaTHdecKuil M NpyKUHHBIN MasTHUKA. [IpeBpamieHne 3Hepriuu mpu KoyiebaTenbHOM
JBIDKCHIH
9.3 3aryxaromue Konebanus. BoiHyxneHnbsie konebanus. Pesonanc
Mexanuueckre BoiHbL. CBOMcTBa MEXaHWYECKMX BOJH. IIpojonbHble M IoOnepedHbIe
9.4 BOJIHBI. /[TMHA BOJIHBI M CKOPOCTH €€ pacnpocTpaHeHus. MeXaHn4ecKHe BOJHBI B TBEPIOM
Telne, CeHCMHUYECKUE BOJTHBI
9.5 3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpakeHHe 3ByKa
9.6 Wubpa3Byk U yIbTpa3BykK
[IpakTryeckue paboOTHI:
OmnpeneneHne 9acTOTH U ITepro/ia KoJaeOaHi MaTeMaTHIECKOTO MasTHUKA.
OmnpeneneHne 9aCTOTH U MEpro/ia KoJaeOaHwid IPYy>KHHHOTO MasTHUKA
9.7 HccrenoBanre 3aBUCIMOCTH TepHOa KOJIeOaHW MOJABEIIEHHOTO K HATH Ipy3a OT [UIMHBI
HUTH. VccaenoBanne 3aBECHMOCTH TIEpHOIa KOJIeOaHUH PYKUHHOTO MAsiTHUKA OT MAacChI
rpy3a. [IpoBepka HE3aBHCHMOCTH TepHoa KoleOaHWH Tpy3a, MOJIBEIMICHHOTO K HUTH, OT
MAacCHI Tpy3a H KECTKOCTH NPYKUHBIL. 3Meperne ycKopeHHs CBOOOTHOTO MaJAeHUS
98 (leanecme SABIICHUS B MPHUPOJE: BOCIPHUITHE 3BYKOB >KHBOTHBIMHU, 3E€MIICTPSICEHUE,
CeHCMUYECKHe BOJHEIL, I[yHAMH, X0
9.9 TexHuueckue yCTpOHUCTBA: 3X0JIOT, UCTIOJIb30BaHNUE YIbTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE ITOJIE Y DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DJeKTpOMarHuTHOE IoJIe. DIIEKTPOMAarHUTHBIC BOJMHBI. CBOMCTBA JIEKTPOMATHUTHBIX BOITH
10.2 [ITkana 3IeKTPOMarHUTHBIX BOJH
10.3 DnexkTpoMarHuTHas mpupojaa cBera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETa
10 104 [IpakTraeckue pabOTHL:
W3ydeHue CBOMCTB 3JIEKTPOMATHATHBIX BOJH C IIOMOIIBIO MOOMIIEHOTO Tele(oHa
105 Om3mueckue  SBICHWA B TPUpONe:  OWMOJOTMYECKOe  JCHCTBHE  BUAWMOTO,
yIbTPadUOICTOBOTO U PEHTTCHOBCKOTO U3ITYICHUI
10.6 TexHuuecKre yCTpOUCTBA: UCIIOJIb30BaHUE 3JIEKTPOMATHUTHBIX BOJIH JUISI COTOBOM CBSI3U
CBETOBGIE ABJIEHUA
11.1 JlydeBast MoJiens cBeTa. MICTOUYHHKH CcBETa
11.2 IIpsamonuHeliHOe pacnpocTpaHEHUE CBETa
11.3 Otpaxenue cBeta. [Imockoe 3epkaiio. 3aKOH OTpakeHHUs cBeTa
114 [IpenomieHue cBeta. 3aKOH MpeoMIIeHHS cBeTa. [loTHOE BHYTpeHHEe OTpaKCHHE CBETa
11.5 JIunza. Xop myueit B 1uMH3e
11.6 Onruueckas cuctema oroarmnapara, MUKpOCKOIA M TEJIECKONA
11.7 I'na3 kak onTuyeckas cucreMa. biM3opykocTh B 1aIbHO30PKOCTh
118 Paznoxenune 6esoro ceera B crektp. OnbiTel HptoToHa. Cllo)KEHHE CIIEKTPAIbHBIX 1BETOB.
Hucnepcus ceera
1 [IpaxkTryeckue pabOTHI:
HccnenoBaHue 3aBUCUMOCTH yIila OTPaXKEHHsI CBETOBOTO Jiy4a OT yriia HaJeHusl.
W3yyeHne XxapakTepUCTUK U300paKEHUsI ITPEAMETA B IIJIOCKOM 3epKalie.
HccnenoBaHue 3aBHCUMOCTH YIJIa IPEIOMIICHHS CBETOBOTO Jyda OT yriia MajeHus Ha
11.9 TpaHHIE «BO3IAYX — CTEKIIO.
ITony4enne n300pakeHui ¢ TOMOIIBI0 COOUPAOIIEH JIMH3HI.
Omnpenenenne HOKYCHOTO PACCTOSIHUS U ONTHYECKON CHIIBI COOMPAIOIIEH JIMH3BL.
OmBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETa B CIICKTP.
OnBITH IO BOCTIPUSATHIO LIBETA IPEIMETOB IIPH UX HAOJIIOAESHUH Yepe3 1IBETOBbIC (PHIIBTPHI
11.10 Omnueckue sABICHUA B mpupone: 3arMmeHmst Comnna u JIyHBI, IBeTa TeJ, ONTHYECKHE
sIBIICHUSI B aTMOcdepe (UBeT Heba, pedpakiys, paayra, MEPax)
11.11 TexHuUUeCKHe yCTPOWCTBA: OUKH, TIEPUCKOII, (poToammapar, ONTHYECKHUE CBETOBOIBI
KBAHTOBEGIE SABJIEHUA
12 12.1 Ousitel Pe3epdopna u mianerapHas MoJies aroma. Mogyens aroma bopa
12.2 Hcnyckanue u norsomieHne ceeta aromoM. KBanTel. JIuHeiuarsie cCiekTpbl




12.3

PannoaktiBHOCTB. Anb(a, OeTa- ¥ raMMa-H3IydeHUs!

124 Crpoenne aToMHOTO sipa. HykimoHHast Moziennb aTOMHOTO sipa. M30Tomsl

125 PannoakruBHble npeBpanienus. [leproa nosrypacnaa aTOMHBIX siJiep

12.6 SInepHble peakiy. 3aKOHBI COXpaHEHUsI 3apsSJOBOI0 M MacCOBOT'O YHCEN

12.7 OHeprus CBs3M aTOMHBIX sifiep. CBSA3b MacCHl M SHEPTHH

12.8 Peakumu cunresa u aeneHus siiep. Mcrounuku sueprun CosHa u 38E31

12.9 SnepHas sHepreTuka. JeficTBUe pagrOoaKTHBHBIX M3Iy4YE€HHH Ha )KUBBIE OPTaHH3MEI
[IpakTraeckue pabOTHI:
HaGnroieHue CIUTONIHBIX M JIMHEHYATHIX CIIEKTPOB U3ITyYEHHS.

12.10 HccrenoBanme TPEeKoB: W3MEPEHHE OHHEPTUM YACTHIBI IO TOPMO3HOMY WyTH (1O
¢dororpadusm).
W3mepenue paaroakTuBHOTO hoHa
dusnyeckue SBICHUS B IPUPOJIE: €CTECTBEHHBIN paJHOAKTHBHBIA ()OH, KOCMUYECKUE YU,

12.11 PagHOaKTHBHOE M3JIy4CHHE IPUPOIHBIX MUHEPAJOB, NEUCTBUE PAIMOAKTHBHBIX M3IY4CHHUIT
Ha OpPraHu3M YelloBeKa

12.12 TexHUYeCKHe YCTPOHCTBA: CHEKTPOCKOIN, HHANBHIYAIbHBINA TO3UMETp, Kamepa Buimbcona




ITPOBEPAEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOI'O

OBHIEI'O OBPA30BAHUASA
Kon .
IpoBEpEEMOro IIpoBepsiemble TpeOOBaHUS K NPeIMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHSI OCBOEHHS OCHOBHOI
P 00pa3oBaTeIbHON NPOrpaMMbl OCHOBHOI0 0011ero odopasoBanus Ha ocHoBe PI'OC
TpedGoOBaHUsI

ITornmanue ponu GU3NKH B HAYIHOH KapTHHE MHPA; CHOPMUPOBAHHOCTH 0A30BBIX IPEICTABICHUH
0 3aKOHOMEPHOH CBSI3M M TI03HABAEMOCTH SIBJICHUH NPHPOBI, O POJIM SKCIEPUMEHTa B (H3HKE, O
crcTeMooOpasytomeil posu (GU3MKH B Pa3BUTHH €CTECTBEHHBIX HAayK, TEXHHKH M TEXHOJIOTMH, 00
9BOJIOUMH (PU3NYECKMX 3HAHUH M MX POJNM B IEJIOCTHOH €CTECTBEHHOHAYYHOW KapTHHE MHpa, O
BKJIaJIC POCCHUICKUX U 3apyOeXHBIX YYEHBIX-(DM3UKOB B Pa3BUTHUE HAYKH, OOBSCHEHHE IPOLIECCOB
OKPY’KaIOIIero MUpa, pa3sBUTHE TEXHUKH U TEXHOJIOTUI

3HaHMS O BHIAaX Marepuu (BELIECTBO M MOJIE), O IBMXKCHUU KaK CII0CO0E CyLIECTBOBAHMSI MaTEpHH,
00 aTOMHO-MOJIEKYJIIPHOM TEOPUH CTPOEHHMS BEIECTBA, O (PU3NUECKOIl CYIIHOCTH SBJICHUIH NPUPOJIBI
(MexaHMYEeCKHX, TEIUIOBBIX, 3JIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE pas3IM4aTh SBICHUSA IO
OIMCaHMIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JICMOHCTPUPYIOLIHX JaHHOE (usnueckoe
SIBJICHHE; YMEHHE DPAacro3HaBaTh MPOSIBICHUE W3YYEHHBIX (HM3MYECKUX SIBICHUI B OKpYy’KarolleM
MHpE, BBIAEISASA UX CYIICCTBCHHBIE CBOMCTBA (TIPU3HAKH)

Branenue ocHOBaMM TOHATHIHOTO amnmapaTa U CHMBOJIMYECKOTO sI3bIKa (DM3UKH U HCIIOJIb30BaHHE
3 UX JJI peuleHus y4ueOHbIX 3aja4; yMEHHE XapaKTepH30BaTh CBOMCTBA Tell, pU3NYECKHUE SIBICHHUS U
MPOLIECCHI, HCHOIB3Ys yHIaMEHTAIBHBIE U SMIIMPUYECKUE 3aKOHBI

YMeHHE OIMCHIBATh HU3YYCHHBIC CBOMCTBA TE€N U (1)I/I3I/I‘-IGCKI/IG ABJICHUSA, HUCIIOJIb3Yys (1)I/I3I/I'~IGCKI/IC
BCIIMYWHBI

BrageHne OCHOBaMHM METOJOB HAYYHOIO IO3HAHHUS C Y4ETOM COONIOACHHS NMPaBWIl 0€3011acHOro

Tpy/aa: HaOroAeHHE PU3MYECKUX SBICHUIL:

YMEHHE CaMOCTOSATENBPHO COOMpaTh OKCIEPHMEHTAJBHYI YCTAaHOBKY M3 JaHHOro Habopa

00OpyIOBaHUsST 110 MHCTPYKIMM, OIMCHIBATH XOJ| OINbITA W 3allUChIBATh €ro Pe3yJbTaThl,

(hopMyIHpPOBATH BHIBOJKI,

NPOBEJCHUE IPSIMBIX W KOCBEHHBIX H3MEpeHHMH (U3UUECKHX BEIIMYMH: YMEHHE IUIAaHHPOBATh
5 W3MEpEHUs, CaMOCTOSATENILHO COOMpaTh OSKCHEPHUMEHTAIBbHYI0 YCTAHOBKY II0 HHCTPYKLHH,

BBIYHCIIATh 3HAYEHHE BEJIMYMHBI M aHAJIM3MPOBATH IMOJYYEHHBIE PE3yJbTaThl C YU4ETOM 3aJlaHHON

HOTPEIIHOCTH PE3yJIbTATOB H3MEPEHHH;

NPOBENICHUE HECIOXKHBIX  OKCIICPUMEHTAJBHBIX ~ HCCIICIOBAHUI; CaMOCTOATENBHO  COOMpATh

IKCIIEPUMEHTAJBHYI0 YCTAHOBKY M IPOBOAWTH HCCICIOBAHUE IO WHCTPYKLUMH, NPEACTABIATH

HOJIyYEeHHBIC 3aBHCHUMOCTH (DM3HYECKHX BEJIMYMH B BHUIE TaOnmui H TpadUKOB, YYUTHIBATh

MOTPENIHOCTH, A€aTh BEIBOJIBI IO Pe3yJIbTaTaM HCCIIeIOBAHHS

Ilonumanue XapaKTCPpHbIX CBOICTB (bI/I3I/I‘IGCKI/IX MOI[CJ'IGﬁ (MaTCpI/IEL]'[LHaSI TOYKa, a0COJIIOTHO
TBépHOC TCJIO, MOJCIIN CTPOCHHA T'a30B, )l(PIHKOCTefI n TBépI[I:IX TCJI, IUIaHETapHad MOJCIIb aToMa,
HYKJIOHHas1 MOJE€Jb aTOMHOI'O H,Z[pa) U YMCHHUC IMPUMCHATH HUX A 00BsICHEHUS (1)I/I3I/I"IGCKI/IX
IMpO1ECCOB

YMeHue oOBSICHATh PU3NIECKUE TPOIIECCH M CBOMCTBA TeJI, B TOM YWCJIE U B KOHTEKCTE CUTYyaIuit
MIPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBIABIIATh IPUUMHHO-CJIEICTBEHHBIE CBS3U U
CTPOUTH OOBSICHEHHE C OTIOPOH HA M3yUYCHHBIC CBOMCTBA (PU3NUCCKUX SBICHHMA, (PU3NICCKUE 3aKOHEI,
3aKOHOMEPHOCTU U MOJEIIN

YMmenue pemaTts pacuéTHbIe 3amaun (Ha Oaze 2 — 3 ypaBHEHHI), UCIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBs3BIBAIOIINEC (bHSH‘{eCKI/Ie BCJIIMYMHBI, B YaCTHOCTHU, 3allMCBIBATH KpPATKOE YCJIIOBUE 3aa4H,
BBISIBJIATh HEJOCTAIOIINE JITaHHBIE, BHIOMPATh 3aKOHBI U ()OPMYJIbI, HEOOXOJUMBIE JJIsl €€ pelIeHHs,
UCIOJIb30BaTh CIPABOYHBIE JaHHBIE, MPOBOAUTH pacdy€Tbl U OLIEHUBATh PEATUCTHUYHOCTD
MOJIYYEHHOTO 3HAa4YeHUs (DPU3NUECKON BEIMYMHBI; YMEHHE OIPEAENIATh PasMEpHOCTh (PU3NUECKOMN
BEIMYMHBI, NOTYYEHHOH NPU PELICHUH 3a/1a41

YMeHne XapakTepu30BaTh MPHUHIUIGI JEHCTBHA TEXHHYECKHX YCTPOWCTB, B TOM YHCIIE OBITOBBIX
9 npUOOPOB, U MPOMBIIUICHHBIX TEXHOJIOTHYECKUX MPOILIECCOB TI0 UX OMHCAHMIO, UCIOIb3Yys 3HAHHS O
CBOWCTBaX (PU3UYCCKUX SBICHUN M HEOOXOIUMBIC (PU3MUCCKUE 3aKOHOMEPHOCTHU

YMeHue ucrolib30BaTh 3HaAHHS O (GU3MYECKUX SIBICHHUSAX B MOBCEIHEBHOW JKU3HH AJIsI oOecrieueH s
10 0e30MacHOCTH TpU OOpameHuH C OBITOBEIMH TNMPUOOpPAMH M TEXHHMYECKUMHU YCTPOMCTBAMH,
COXpPaHCHHS 3/I0POBbS U COOJIIOJICHHS HOPM 3KOJIOTUYECKOTO TMOBEICHUS B OKPYXAKIIeH cpere;
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IIOHMMaHHUC H606X0[[I/IMOCTI/I MMPUMCHCHU L }_'LOCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I H TEXHOJIOTUI U1 palluOHAJIBHOTO
MpUPpOa0N0JIb30BaHUSA

OnpIT TOWCKa, TPeoOpa3oBaHHUA W TPEICTABICHUS HH(GOpMAIMK (PH3MYECKOTO COIEpKAHUSA C
UCIIOJIB30BAaHUEM  MH(OPMALIOHHO-KOMMYHUKATHBHBIX ~ TEXHOJIOTHIl;  yMEHHE  OLCHHBAaTb
JIOCTOBEPHOCTh MOJIy4YeHHOW HH(OPMAIMM Ha OCHOBE HMEIOLIMXCS 3HAHWH M JOMOJIHUTEIBHBIX
MCTOYHHMKOB, yYMEHHME HCIIOJIb30BaTh IPH BBHIMOJIHEHHM Y4YeOHBIX 3aJaHuil Hay4HO-TOMYJISAPHYIO
JIuTepaTypy (U3MYECKOro COJAEpXKaHUs, CIPaBOYHbIE MaTepuajbl, pecypchl ceTd MHTepHerT;
BilafieHue 0a30BBIMM HaBBIKAMHU IpeoOpa3oBaHus WH(OpManWMU W3 OJHOW 3HAKOBOW CHCTEMBI B
JIpYr'ylo; YMEHHE CO3[aBaTh COOCTBEHHBIE IHCHbMEHHBIE W YCTHBIE COOOIIEHHMS Ha OCHOBE
nH(OpMaLMK N3 HECKOJIBKUX HCTOYHHKOB




INEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D ITO
PU3UKE

Kon IIpoBepsieMblii 3J1eMEHT COJIeP:KAHUS
1 MEXAHUWYECKUE ABJIEHUA
1.1 MexaHmueckoe ABKeHne. MartepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIHHOCTD ABIKEHHS
12 PaBHOMepHOE W HepaBHOMepHOe aBmkeHHE. CpemHsst cKopocTh. Dopmyna A BEYHCICHHS CpeTHEH

ckopoctH: V = S/t

PaBHOMepHOC HpHMOHHHeﬁHOe JABHXCHUC. 3aBUCHMOCTh KOOpAUHATBI Te€ja OT BpPEMCHU B ClIydac
PaBHOMCPHOI'O HpHMOHHHeﬁHOFO JBHKCHUA:

13 () =x,+vt

rpa(l)I/IKI/I 3aBUCHUMOCTHU OT BPEMCHU AJIsI NPOCKINU CKOPOCTHU, NPOCKINHU NEPEMCIICHUS, ITYTH, KOOPANHATBI
IIpU paBHOMCPHOM HpﬂMOJ’IHHCﬁHOM JABHXKCHUU

3aBHCHUMOCTh KOOPJIMHATHI Tella OT BPEMEHH B ClIydae PaBHOYCKOPEHHOT'O NPSIMOIMHEHHOTO ABHK CHUS:

-Sx':f} = 'lf,;: * f_ax *

|35 [y

@opMmynbl AN NPOCKUUM IEPEMELIEHUs, IPOEKIMH CKOPOCTM U IPOEKLMH YCKOPEHHsS IIpH
PaBHOYCKOPEHHOM IPSMOJIMHENHOM JABHKCHHU:
2

.sx(a‘)=vox-a‘+ax-r—~

14 2
v ()=, +a_-t,
a.(f)=caonst,

U:.'r: - le: =2la,s,

Fpa(bm(n 3aBUCUMOCTH OT BPEMCHU U TIIPOCKIMUHU YCKOPEHHsS, MNPOCKIHUU CKOPOCTH, MPOCKIUUN
TnepeMenicHrs, KOOPAUHATHI ITPU PABHOYCKOPCHHOM HpﬂMOJ’IHHCﬁHOM JBUXCHHUN

CBobognoe nasenue. @opMyIibl, OMHUCHIBAIOIINE CBOOOAHOE MaJeHHE Tella [0 BepPTUKAIM (ABIKCHUE Tella
15 BHU3 MJIM BBEPX OTHOCHUTEJILHO MOBEPXHOCTH 3eMin). ['paduKy 3aBUCUMOCTH OT BPEMEHH JUIsl NPOCKIUH
YCKOPEHHS, MPOSKIIMU CKOPOCTH M KOOPIMHATHI ITPH CBOOOIHOM MAICHHUH TENA 110 BEPTHUKAIIN

CKOpOoCTh PaBHOMEPHOTO JIBUKEHHS TeJa M0 OKPYKHOCTH. HampaBiieHne CKOPOCTH.
dopmyna s BBIYUCICHUS CKOPOCTH Yepe3 Painyc OKPYKHOCTH M TIEPUO]] OOpaIleHUSI:

_ 2mR
LentpoctpemutensHoe ycKopeHue. HampapiieHHe NIEeHTPOCTPEeMHTENBHOTO ycKkopeHus. Dopmyna mms
BBIYMCIICHUS] YCKOPEHHUSL:

1.6 2
_w
fn‘u = E
®dopmyiia, CBSI3BIBAIONIAS IEPUO]] U YACTOTY OOPALICHUS:
1
Vo= ?
Macca. [InotHOCTh BemecTBa. @opMyna it BEIYUCICHHS TUIOTHOCTH:
1.7 _m
v
1.8 Cuna — BekTopHas puzmdeckas ennarHa. CIoKeHUe CHIT
1.9 SIenenue nnepuuu. [lepsorit 3akon HeioToHa

1.10 Bropoii 3akoH HeloToHa:!




F=m-a

CoHampaBIeHHOCTh BEKTOpPa YCKOPEHHUS Tella M BEKTOpa CHIIBI, JEHCTBYIOMIESH Ha TeI0
BzaumoneiictBue ten. Tpetuil 3akon HeroToHa:

111 }_j-‘. _ 13‘.
2=l 1-=2
TpeHne mokos u TpeHNE CKOIbKEHM. POpMyIIa Al BEIMHCICHUSI MOYJISI CHIIBI TPEHUS CKOJIBKCHHMS:
1.12 -
F p =l N
Hedopmarus Tena. Yupyrue u Heynpyrue aehopManun. 3aKoH ynpyroi nepopmannu (3akoH ['yka):
1.13 F=k-Al
BCGMI/IpHOG TAroTeHue. 3aKOH BCEMUPHOT'O TATOTCHUA:
my -mM4
F=G-———=
1.14 Fid
Cuna TspkecTd. Y CKOpeHHe CBOOOIHOTO Ma/IeHHS.
®dopmyrna JUIs BEIYUCICHHS CHIIBI TSHDKECTH BOIM3K IMOBepXHOCTH 3emui: F = mg.
Jsmxenue wianer Bokpyr Comnna. ITepsas kocMudeckasi ckopocTb. HeBecoMOCTh 1 meperpy3ku
Nmmynse Tena — BeKTOpHas (pu3ndeckast BeIMUNHA.
1.15 p=moi
Wmmynse cuctems! Ten. M3menenne nMmysbca. VIMITysibe cuitst
3aKOH COXpaHEHHs MMITYJIbCa JUIS 3aMKHYTOW CHCTEMBI TEI:
1.16 P=myi +}.|".’_-2L§ =const
PeaxTuBHOE ABU>KEHUE
Mexannueckas padora. @opMyna 11 BRIYUCICHUS paOOTHI CHIIBL:
A=Fsoosa
1.17 MexaHn4yecKasi MOIIHOCTb:
N = A
I
Kunernueckas u noreHuuanbpHas sHeprus. @opmysia 11t BEIMUCICHUS KHHETHYECKOH SHEPTHH:
2
E. - s
e
1.18 . .
TeopeMa O KUHETHUYCCKOU DOHEPTUH. d)opMyna JJIA BBIYUCIICHU A TOTCHIUAJIbHON SHEPTUH TEJIA, TIOAHATOTO
Hax 3eMnéii:
= [
E,=mgh
MexaHuueckast JHEPIHs:
E=E,+E,
1.19
3aKoH coXpaHEHUs MeXaHn4ecKoil sHeprun. Popmyna Ui 3aKOHA COXpaHEHHU MEXaHIMIECKOW YHEPTUH B
oTcyTcTBHE cui TpeHus: E = const.
[TpeBpamenne MexaHMYECKOH SHEPTHHU IIPH HAIMYUH CHUIIBI TPEHHUS.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUIIOY» MEXAHHUKH.
Peraar. Momenr cutsr: M - FI.
1.90 VYcnoBue paBHOBECHS pbluara:

M +M, +..=0

[MonsrxHeI 1 HenoaBMKHEIH 0s1oku. KITJ] mpocThIX MEXaHH3MOB,
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n= Anonessa
A—aarpaqe:ﬂ:aaﬂ

[aBnenue TBEpAOrO TENA.
dopmyna s BRIYUCICHUS JaBICHHUS TBEPIOTO Tema:

_E
p_S'

Jasrenne raza. ATMocdepHOe TaBICHHE.
I'mapocTaTtiyeckoe naBiIeHNE BHYTPH KUIKOCTH.
@opmyna U1 BEIYHUCIICHHS IABICHUSA BHYTPH KHUIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH Ilackamns. ['mapaBianyeckuii mpecc

3akoH Apxumena. PopMmyna Uid ONpPENEICHHs BBITAJIKUBAIOLIEH CWIbI, JIEUCTBYIOIIEHM Ha Tejo,
NOTPYKEHHOE B KHUAKOCTb WIH Ias:

Fo =PEV

Vcinosue nnaBanus tena. [InaBanue CYOOB 1 BO3AYyXOILIaBaHUEC

MexaHmdeckue KonebaHus. AMIUTUTYa, IEPHO U YacToTa Konebanuii. DopMyna, CBA3BIBAIONIAS ACTOTY
1 TIepHOJ KOJIeOaHHH:

1.25
1.26

MateMaTHYECKHUH U TIPY>KUHHBIN MasTHUKH. [IpeBparienne 3Hepriuy npu KojiebaTeIlbHOM ABHKCHUU

3aTyX&IOH.[I/IC KoJIeOaHus. BLIHy)KZ[eHHHC KoJsiebanus. Pesonanc

1.27

MexaHn4yecKkre BOJIHBL HpOHOHBHHe 1 NMONCPCUYHbIC BOJHBI. ﬂJ’II/IHa BOJIHBI U CKOPOCTb PAaCIIPOCTPAHCHUA
BOJIHBI:

L=v-T

1.28

1.29

1.30

3Byk. I'poMKOCTh ¥ BbICOTa 3ByKa. OTpa)keHHE 3BYKOBOM BOJIHBI Ha rpaHHIle ABYX cped. MHGpasByk u
YIIBTPa3BYK

THpaxmuueckue pabomut

W3MepeHue cpefHed IUIOTHOCTH BENIECTBA; apXHMMEIOBOW CHIIBI, JKECTKOCTH HPYXUHBI, KO3 GHUIIMEHTA
TPEHUS CKOJBXKEHHsI; paOOThl CHIIBI TPEHUS, CUJIbI YNPYTOCTH; CPEIHEH CKOPOCTH ABMKEHUS Opycka Mo
HaKJIOHHOH IMJIOCKOCTH; YCKOPEHHUs OpycKa MpH JABIKEHUH 1O HAKIIOHHOM IMJIOCKOCTH; YaCTOTHI M TIEPHOJa
KoJeOaHNu MaTeMAaTHYECKOTO MasTHAKA; YaCTOTHI M TIEpHoJia KoeOaHuil MPyKUHHOTO MasTHUKA; MOMEHTA
CHJIBI, IGMCTBYIONIETO Ha phIvar; paboThl CHIIBI YIIPYTOCTH MPHU NMOIBEME TPYy3a C TIOMOIIBIO HETIOABHYKHOTO
0J10Ka; pabOTHI CHIIBI YIPYTOCTH MPHU MOIBEME IPy3a ¢ TTOMOIIBIO TTOJBHYKHOTO OJIOKA.

HccrienoBanue 3aBUCHMOCTH apXHMEIOBOU CHIBI OT 00BEMa MOTPYKEHHON YacTH TeJia U OT IUIOTHOCTH
JKUJKOCTH; HE3aBUCHMOCTH BBITAJIKMBAIOIIEH CHJIBI OT Macchl TeJla; CHJIbI TPEHHsI CKOJBKEHUS OT CHUIIbI
HOPMAJILHOTO JIaBJIEHUS U OT POJa MOBEPXHOCTH; CHIIbI YIPYTrOCTH, BOSHUKAIOUIEH B MPY>KUHE, OT CTEIIEHU
neopManuy TPYKUHBI; YCKOPEHHsS Opycka OT yIyia HakKJIOHA HANpaBIAIOIIeH; mepuona (4acTOThI)
KOJICOaHUH HUTSHOTO MAasTHUKA OT JUIMHBI HHUTH; MEpUOJa KOJCOAHUI MPYKUHHOTO MAasTHUKA OT MAacCChI
rpy3a ¥ KECTKOCTH MPYKUHBI, HCCIICJOBAHUE HE3aBICHMOCTH MEPUO/Ia KOJICOAHUN HUTSHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka yciaoBusi paBHOBECHs pbluara

Qusuyeckue A61eHUs 8 npupode: TIPUMEPHI IBMKCHUS C Pa3IMYHBIMH CKOPOCTSMH B JKUBOW M HEKUBOU
NIpUpOJIe, NEUCTBHE CHJIBI TPEHUs B TNPHUPOAE M TEXHHUKE, NPWINUBBI M OTIHBBI, JBIKCHHE IUIAHET
ConHEUHON CHUCTEMBI, PEaKTUBHOE JBIDKEHHE >KUBBIX OPraHM3MOB, PhIUard B TelE€ 4YEJIOBEKa, BIUSHHE
aTMOC(EepHOTO [MaBIICHUS Ha JKABOM OpraHW3M, IIaBaHHWE pHIO, BOCIPHUATHE 3BYKOB IKHBOTHBIMH,
3eMJIeTpsICeHNE, CEICMUYEeCKHEe BOITHBI, IIyHAMH, 9XO0

1.31

Texuuueckue ycmpoticmea: CIAJOMETD, NATYUKU IOJOKCHHS, PACCTOSHHUS M YCKOPCHUS, JHHAMOMETD,
MOIIIAMTHUKY, PAaKEThI, PhIYar, MMOJBWKHBIA W HEMOABIIKHBIN OJOKM, HAKIOHHAS IUIOCKOCTh, MPOCTHIC
MEXaHU3MBbl B OBITY, COOOIIAIOIIUECS COCYIbI, YCTPOWCTBO BOIOMPOBOJA, THUAPABIUYCCKUN TMpecc,
MaHOMETp, 0apoOMeTp, BHICOTOMEp, MOPIIHEBOW HACOC, apEOMET], IXOJIOT, HCIOJIb30BAHUE YIIbTPa3ByKa B
OBITY U TEXHHUKE

TEIIUJIOBBIE AABJIEHUA




OCHOBHBIE€ TOJIOXKCHUS MOHCKyHSIpHO-KHHCTH‘IeCKOﬁ TCOpUU CTPOCHHA BCIICCTBA. MOﬂCJ’II/I TBépHOl"O,

2.1 KHUJIKOTO U Ta3000pa3HOro COCTOSIHUM BelecTBa. Kpucrammyeckue u aMop(hHbIC Tena

29 JBmwxkenne dyactur BemecTBa. CBA3b CKOPOCTH MIBIDKEHHS YacTHI[ C TeMIlepaTypod. bpoyHoBckoe
IBIDKeHHE, TuhGy3ust

2.3 CMmaurBaHNE U KalWJUIIPHBIC SBICHUS

2.4 TennoBoe pacuupeHue u cxxaTue

25 TenmoBoe paBHOBeCHE

2.6 Buytpennsis saeprus. Pabora u Temionepeaada Kak crmocoObl H3MEHEHHs BHYTPSHHEH SHEPTHH

2.7 Bunpsl Temionepeaym: TEIIONPOBOIHOCT, KOHBEKIIUS, U3TyUCHHE
Harpepanue u oxnaxzaenue ten. KonnuecTBo TEINOTHL. Y AelibHAs TEIIOEMKOCTD:

28 O=cm(t,—1,)
3aKOH COXpaHEHHUs SHEPTHH B TCILIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOrO OanaHca:

2.9 _

O +0,+..=0

Hcnapenrie U KoHIeHcalus. M3MeHEHHEe BHYTPEHHEW JHEPIUU B IPOIECCE MCMAPCHHUS M KOHJCHCAIIWH.

2.10 Kunenue xuakocTu. Y aenbHast TEmIoTa mapoodpasosanus: L = Q/m

211 BnaxxHocTh BO3Iyxa
[lmaBnenne u Kpucrawmm3anusi. V3MeHeHHe BHYTPEHHEH JHEPTHU IPH IUIABICHHH W KPUCTAJUIN3AIINH.
VenapHas TEIIOTAa IUIABICHHMS:

2.12 3 Q

m

2.13 BHYTpeHHsIs1 SHEPTUs CrOpaHus TOIUTKBA. Y JebHAS TEMIOTa CropaHus Tormea: ( = Q/m

2.14 [puHtune! paboTh TeruroBsx aeurateneii. KI1/] Temmooro nBurartens
Ipaxmuueckue pabomut
W3MepeHne yaenpbHOH TEIUIOEMKOCTH METAUIMYECKOTO IMIMHIPA; KOJNUYECTBA TEIDIOTHI, IOIyYSHHOTO
BOJIOM KOMHATHOHM TeMmepaTypbl (UKCHPOBAHHOM MAacChl, B KOTOPYIO OITyIICH HArpeTHIH IFITHHID;

2.15 KOJIMYECTBA TEIUIOTHI, OTJAHHOTO HATPETHIM IIMIIMHAPOM, IIOCIE OITyCKaHHWsS €ro B BOAY KOMHATHOU
TEeMIepaTypbl, OTHOCUTEIHHOH BIAXXHOCTH BO3IyXa; YACTHHOHN TEIUIOTHI IUIaBIICHUS Jbaa. VccnemnoBanue
U3MEHCHHS TEMIIepaTyphl BOJBI MPHU PA3IMYHBIX YCIOBUSAX, SIBJICHHsS TEIJIOOOMEHA IMPHU CMEIINBAHHU
XOJIOJIHOM U ropsiueil BOJBI; IPOLECCA UCIIAPEHHUS
Qusuyeckue s6ieHUss 8 npupode: TIOBEPXHOCTHOE HATSKCHHE W KaNWUBIPHBIC SIBICHHUS B IIPHPOE,

2.16 KpPHUCTaJUTBI B TIpupoje, m3nyderne ColHIIa, 3aMep3aHne BOJOEMOB, MOPCKHE OpHU3BI; 00pa3oBaHUE POCHI,
TyMaHa, HHesl, CHeTa
Texuuueckue ycmpoiicmea. KalWUISPbI, TPAMEPHI UCIOIb30BAHUS KPUCTAIUIOB, KUAKOCTHEIN TEPMOMETD,

2.17 JATYNK TEMIEPaTyphl, TEPMOC, CHCTEMa OTOIUICHUS IOMOB, TUTPOMETPHI, TICHXPOMETp, apoBasi TypOuHa,
JIBUTATEIlb BHYTPEHHETO CTOPAHHS

3 OJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OnexTpusarys Tel. /[Ba Buaa dMEKTPUUECKUX 3apsIOB

3.2 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXpPaHEHUS YJICKTPHUUECKOTO 3apsiia

34 Dnekrpuueckoe moje. HanpsykEHHOCTh 3JIEKTPHUECKOTO MMoJisl. [IPHHITUI CYNEPIO3UIHH JICKTPHICCKIX
roJieli (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snexTpudeckux 3apsAnoB. JleHCTBHE JICKTPUYECKOTO IIOJII HAa 3JICKTPUUCCKUE 3apsibl.
[IpOBOHUKY H AMIICKTPUKH

36 [HocTosiHHBIM nekTpuyeckuit Tok. JeiicTBus anexTpuueckoro Toka. Cuna toka. Hanpsbkenue.
I=q/t,U=A/

37 DNEKTPUUECKOE COMPOTUBIICHHE. Y AETHHOE IIEKTPUISCKOE CONPOTHBIICHUE:
R =pl/S

3.8 3akon Oma jutst yuacTtka snekrpudeckoii mermm: | = U/R

3.9 [MocnemoBaTenbHOE COCTUHEHUE TPOBOTHUKOB!




I =1, U=U,+U,. R=R +R,
[TapannenbsHoe coeAMHEHNE TPOBOAHUKOB PABHOTO CONPOTHUBIICHUS:

U=U;I=1+I;R=2.
- - 2

ot

CMelianHble COSAMHEHUS! TPOBOIHUKOB
Pabora n MmomHOCTE AmmekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akon [Jxoyns — Jlenna:

3.11 2

0=I"-R-t

3.12 OmnbIT OpcTena. MarHUTHOE TOJIE MPSIMOTO TIPOBOJHHUKA C TOKOM. JINHMM MarHUTHOW MHAYKIMA

3.13 MarHuTHOE ToJIe IOCTOSTHHOTO MaranTa. B3anMoeiicTBre TOCTOSHHBIX MarHUTOB

3.14 JleiicTBHE MAarHATHOTO TIOJIS HAa TIPOBOJHUK C TOKOM

3.15 OnbiTel @apajes. SBneHue anekTpoMarHuTHOM nHAyKimy. [Ipasuso Jlenmna
Tpaxmuueckue pabomut
W3mepeHne SIIEKTPUUECKOTO COMPOTHBIICHHUS PE3UCTOPA; MOIIHOCTH JJIEKTPHYECKOTO TOKa; paboThI
ANIEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, BO3HMKAIOIIETO B INPOBOJHUKE (PE3UCTOPBI, JIAMIIOYKA), OT

3.16 HamNpsDKeHUs] Ha KOHIaX MPOBOJIHKMKA; 3aBUCUMOCTH CONPOTHUBIICHHS OT JJIMHBI IPOBOJHUKA, IUIOIIAAN €T0
MOTIEPEYHOT0 CEUSHHUS M YJICITLHOTO CONPOTUBIICHHUSI.
[IpoBepka mpaBmia ISl AIEKTPHUSCKOTO HANIPSHKEHHS TIPH TOCIEI0BATEIFHOM COSTMHCHUH MTPOBOTHIKOB;
MpaBHjIa UL CHIIBI 3JIEKTPHUYECKOTO TOKA MPU MapaJIeTbHOM COSAHHEHHH IMPOBOTHHUKOB (PE3UCTOPHI U
JIAMIIOYKA)
Qusuueckue seneHuss 6 nNpupode: DICKTPUYECKUE SBIICHHS B arMocdepe, DISKTPUYECTBO IKHBBIX

3.17 OpraHU3MOB, MarHUTHOE IoJie 3eMJIH, JIpei] IMOJIOCOB, POJIb MArHUTHOTO IOJS JUIs KU3HU Ha 3emie,
MOJISIPHOE CUSTHHE
Texnuueckue ycmpoiicmea: 3IEKTPOCKOI, aMIlepMETP, BOJIBTMETP, PEOCTaT, CUETYMK IJIEKTPUUECKOU

318 SHEPIHH,  JJIEKTPOOCBETUTENbHbIE  MPHUOOPHI,  HAarpeBaTeNbHBIE  DJIEKTPONPHOOpPH  (IPHUMEPHI),
JNIEKTPUUECKHE TPEJOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOJBUraTelb IOCTOSIHHOTO TOKa, TeHEpaTop
MOCTOSTHHOTO TOKa

3.19 OnekTpoMarHuTHble BoJHBI. [11kala 31eKTpOMarHUTHBIX BOJH

3.20 JlygeBast Mozenb cBeTa. [IpssMoniHEiHOE pacipoCcTpaHEeHUE CBETa

3.21 3akoH oTpaxxeHus ceTta. [Imockoe 3epkaio

3.22 [Ipenomienue cBeta. 3aKOH NPEIOMIICHHSI CBETa

3.23 Hucnepcus cBeta

3.24 Jlunza. Xop nyueit B munze. DoKycHOE paccTostHue auH3bL. OnTryeckas cuna munsel: D = 1/F

3.25 I'na3 kak onTuyeckas cucrema. Onruyeckre npuooOpkI
Tpaxmuueckue pabomul
#H##Par###l13MepeHre ONTHYECKOW CHIIBI COOHMpArOIIeH JMH3BI; (POKYCHOTO PACCTOSIHHS COOHparomeit
JMUH3BL (0 CBOMCTBY paBEHCTBa pa3MepoB IpeAMeTa W HM300pa)keHHs, KOrja MpeJMET PAacIoJIOKEeH B

3.26 JIBOWHOM (DOKYCE), TTOKA3aTeJIs IPEIOMIICHHS CTEKIIA.
#i##Par##HlccieqoBanne CBOWCTBA H300pa)XeHUsI, TOJIYYEHHOTO C TOMOIIBI0 COOHMpAIONIeH JIMH3HI;
n3MeHeHHs: (POKYCHOTO PAcCTOSHHS JIBYX CIIOXKEHHBIX JIMH3; 3aBUCHMOCTH YIJia IPEJIOMIICHHSI CBETOBOTO
JIy4a OT yIJia TaJIeHusl Ha IPaHMIE «BO3AYX — CTEKIIO»

327 Qusuyeckue A8neHus 8 npupoode. 3aTMenus Comana u JIyHBI, IBeTa TeJ, ONTHYECKHE SBICHUS B aTMOCchepe
(uBeT HEba, pedpakius, pagyra, MUPax)

3.28 Texnuyeckue ycmpoiicmed: 04K, IEPUCKOIL, (OTOANNAPAT, ONTHYECKUE CBETOBOBI

4 KBAHTOBEBIE SBJIEHUA

4.1 PangmoakTiBHOCTE. Anbda-, 6eta-, raMMa-m3nydeHus. Peakim anbda-u Geta-pacnana

4.2 Onsitel Pesepdopna o paccesHuio anbda-yactun. [Inanerapnast Moaesnp aToma

4.3 CocrtaB aTOMHOTO sipa. M30Tombl




4.4

Hepnou Tnojgypacnaza aTOMHBIX SIACP

4.5 SAnepubie peakunu. 3aKOHBI COXPAaHEHHS 3aPSIOBOTO H MAaCCOBOTO YHCEI

46 Dusuueckue asnenus 6 npupode: eCTECTBEHHBIN PaJUOaKTUBHBIA ()OH, KOCMUYECKHE JIydH, PaJUOaKTHUBHOE
' U3JIy4eHHe IPUPOJIHBIX MUHEPAIOB, IEHCTBHE pali0aKTUBHBIX U3JIyYCHHI Ha OPraHU3M YeJIOBeKa

47 Texnuueckue ycmpoiicmea: CHEKTPOCKOI, HHAMBHIYalbHBII mO3UMeETp, KaMmepa BuibcoHa, snepHas

OHCPICTUKA







