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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo ¢u3nuke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS COCTaBI€HA HA OCHOBE MOJOXEHUH
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHMs Ha 0a30BOM YpOBHE OCHOBHOH 00pa30BaTEIbHOM MPOTpPaMMBI,
npeacrasieHHblx B PI'OC 000, a Takke ¢ yu€tom ¢enepanpbHOl paboueil mporpaMMbl BOCHHTAHUS M
Konuenuuu npenopaBanus yueOHoro npeamera « Gusmkay.
Copnepxkanue mporpaMMmsbl 1o (U3MKE HANpaBiIeHO Ha (OPMHPOBAHME ECTECTBEHHOHAYYHOH I'pPaMOTHOCTH
o0yyaroIuxcss U OpraHu3alyio U3ydeHHsl (PU3MKH Ha JesITelIbHOCTHOM OcHOBe. B mporpamme mo ¢usuke
YUUTBIBAIOTCS BO3MOXKHOCTH y4eOHOro mpenmera B peanuszauuu tpedoBanuit ®I'OC OOO k miaHupyembIM
JUYHOCTHBIM M  METalpeAMETHbIM  pe3yibTaTaM OOydeHHus, a TaKXKe MEXIPEIMETHbIE  CBSI3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs.
[Iporpamma mo ¢u3KMKe ycTaHaBIMBAET pacmlpeleicHue y4eOHOro MaTephayia 1Mo TojamM oOyudeHus (1o
KJjlaccam), NpeAaraeT MPUMEPHYIO IOCIIEI0BATEIbHOCTh U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE pPa3BUTHS
IPEIMETHOIO COJIEPkKaHUA U Y4ETe BO3PACTHBIX 0COOEHHOCTEH 00yUarOIIMUXCsl.
[Tporpamma no ¢u3nke pa3paboTaHa C LEIbI0 OKa3aHUS METOANYECKON IIOMOIIH YUUTEI0 B CO3IaHUH paboueit
IIPOTrPaMMBI 110 y4€OHOMY IIPEMETY.
®dusuka SBISETCS CUCTEMOOOPA3YIOIIMM JUI ECTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, IOCKOJIBbKY
buznyecKue 3aKOHbI JIEXKAT B OCHOBE MPOLIECCOB U SIBICHUMN, U3y4aeMblX XUMHUEH, Onoioruei, acTpoHOMUE! U
¢usnueckoil reorpadueli, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MPEAOCTaBIseT Hauboiee
siCHbIe 00pa3Lbl MPUMEHEHHS HAyYHOTO METOJIa MO3HaHUs, TO €CTh croco0a MOoIy4YeHHs] JOCTOBEPHBIX 3HAaHUMN
0 MHpE.
Opna w3 riaBHBIX 3a7ad  (U3MUECKOro o0pa3oBaHHA B CTPYKType oOuiero o0pa3oBaHUS COCTOUT B
(bopMHpPOBAHNHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K HayKe y 00y4JaroLIuxcsl.
Wzydyenne ¢usuku Ha 0a30BOM YpOBHE IMPEAINOJAracT OBJAJACHUE CIEIYIOIMIMMH KOMIIETEHTHOCTSMH,
XapaKTEePU3YIOIMMH €CTECTBEHHOHAYUYHYIO T'PAaMOTHOCTD!
®  Hay4HO OOBSICHSTDH SIBJICHUS;
®  OLIEHUBATh U IOHUMATh OCOOEHHOCTH HayYHOTO UCCIICOBAHMS;
®  UHTEpHpPETUPOBAThH JAaHHBIE U UCIOJIb30BaTh HAYYHbIE J0KA3aTEIbCTBA JJISl MOIYUYECHHS
BBIBOJIOB.
lenmn w3ydeHwss (PU3NKK HA YPOBHE OCHOBHOTO o0OmIero oOpa3zoBanusi ompeaeneHsl B Konmenuu
npenojaBaHus yuyebHoro npenmera «®Pusnka» B o0pa3oBaTeNbHBIX opraHu3zauusax Poccuiickoit @enepanum,
peayn3yIolMX OCHOBHbIE OO0IIe00pa3oBaTeiIbHbIE MIPOrpaMMbl, yTBEpKAEHHONW pewmeHuem Koseruun
MunucrepctBa npocsetienus Poccuiickoit @eaeparuu (nmporokon ot 3 nekadps 2019 r. Ne [IK4BH).
Lenun uzyvyenus: pusuku:
®*  npHOOpeTeHHe HUHTEepeca W CTPEMJICHUS OO0YyYalolUXCs K HAayYHOMY M3YYEHHUIO MPUPOJIHI,
pa3BUTHE UX UHTEIIEKTyaJIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN;
®  pa3BUTHE NPEJCTABICHUN O HAYYHOM METOJE MO3HAHUS U (OPMHUPOBAHUE HCCIIEIOBATEILCKOTO
OTHOLICHUS K OKPY’KaIOLUM SIBJICHUSIM;
*  (opmupOoBaHHE HAYYHOI'O MHPOBO33PEHHs KaK pe3ysbTaTa U3yuyeHHs OCHOB CTPOEHHS MaTepuu
1 (yHIaMEHTAJIbHBIX 3aKOHOB (DU3UKH;
*  (opmupoBaHUE NPEACTABICHUNA O pOaU (PU3MKHM A pa3BUTHs JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHil;
®  pa3BUTHE NPEACTABICHUN O BO3MOXHBIX cepax Oyayuiel nmpodeccnoHanbHON AEATeNbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATOTOBKA K JlajlbHEHIIeMy 00y4YeHHIO B 3TOM HAlpaBICHUH.
JlocTikeHue 3TUX Lenell mporpaMMsbl 1o (U3MKe Ha YPOBHE OCHOBHOT'O 00IIIero o0pa3oBaHus o0ecrednBaeTcs
pelIeHnEM CIIEIYIOIINX 3a1a4:
®*  puoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOCHMM BELIECTBA, O MEXAaHWYECKHX, TEIJIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHMSIX;
®*  npuoOpeTeHHe YMEHHMH OIUCBHIBaTh U OOBACHATH (PU3MUECKUE SIBJICHHUS C HCIOJIb30BAHUEM
MOJTYYECHHBIX 3HAHUI;
®  OCBOEHHE METOJIOB pEIIEHUs MPOCTEHINNX Pacy€THBIX 3a7jad C MCIOJb30BaHMEM (U3NYECKUX
MoOJIeJIeil, TBOPUECKUX U NMPAKTUKOOPUEHTHUPOBAHHBIX 3a1a4;
®  pa3BUTHE YMEHMH HAOMIOJAaTh MPHUPOJIHBIC SBICHUS W BBHINOJHATH OIBITHI, JaOOpAaTOpHbIE
paboThI M PKCTIEPUMEHTAIBHBIE UCCIIEOBAHMS C MCIIOJIb30BAaHINEM N3MEPUTENBHBIX IIPHOOPOB;



®  ocBoeHHue MPUEMOB paboThl ¢ nH(popMaIHel HU3NIECKOTO CoAepKAHUA, BKIIOYas HH(OPMAIIHIO
0 COBPEMEHHBIX JIOCTIDKCHHAX (DPU3UKH, aHATIN3 U KPUTHYECKOE OIIEHUBAHNE NH(POPMAIIHH;
®  3HAKOMCTBO cO cdepamMu MNpopEeCCHOHATBHON NeATeNbHOCTH, CBA3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMHU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JOCTIKEHUIX (PU3MYECKON HAYKH.
Ha uzydenue ¢u3uku (6a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOT'O OOIIEro oopa3oBaHusi OTBOAUTCS 238 4acos:
B 7 Kiacce — 68 JacoB (2 yaca B Heflen0), B 8 kitacce — 68 yacoB (2 yaca B Hezento), B 9 kiacce — 102 gaca (3
yaca B HEJIEIIO).

[Ipeuiaraemslii B mporpamme 1o ¢pu3uKe nepedeHp J1a00paTOpPHBIX PadOT U ONBITOB HOCUT PEKOMEHATEIbHbBII
XapakTep, y4uTellb JeslaeT BbIOOp MpOBeAEHUs Ja0OpaTOPHBIX pabOT U OMBITOB C YYETOM HHJMBUAYAJIBHBIX
0coOeHHOCTEeH 00yyaromuxcs, CIUCKa SKCIEPUMEHTAJIBHBIX 33/JaHUM, MpeasiaraéMblX B paMKaX OCHOBHOTO
rocyJJapCTBEHHOI'0 3K3aMeHa 0 (U3UKE.



COJAEP)KAHUE OBYYEHUA 9 KVIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.
Mexannueckoe naBmxeHue. MarepuanbHas Touka. Cuctema orcué€ra. OTHOCUTENIBHOCTh MEXaHHYECKOI'O
IBUKEHMs. PaBHOMepHOE MpsiMonuHeEiiHOe ABrkeHue. HepaBHOMepHOE npsiMonuHeiiHOe nBuxkeHue. CpeqHss
Y MTHOBEHHAs1 CKOPOCTh TeJIa TP HEPABHOMEPHOM JBUKEHUU.
Yckopenne. PaBHOyckOpeHHOE TpsiMONTHHEHHOE BIKeHue. CBoOoaHoe manenue. OnbiThl ["anumes.
PaBHOMepHOE aBmxkeHHE 1O OKpyx)HOCTH. Ileproa m dacrota oOpamieHus. JIMHEWHAs W yrjioBas CKOPOCTH.
[{eHTpOCTpEMUTEIILHOE YCKOPEHHUE.
ITepssiii 3akoH HetoToHa. BTOpoi 3akon Hetotona. Tpetuii 3akon HetoToHa. [IpuHuun cynepno3uuuu Cul.
Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CUiIa TPEHUS CKOJIBXKEHMS, CUJIa TPEHUS IOKOS, JAPYTUe BHJbI
TPEHUSI.
Cuna TSHKeCTH U 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpeHHe CBOOOAHOro majaeHus. [|BikeHue IUIaHeT BOKPYT
Counnia. [TepBas kocMuueckas ckopocTb. HeBecoMOCTh U nieperpy3Kku.
PaBHOBecue marepuanbHON Touku. AOcomoTHO TBEpAOE Teno. PaBHOBecwe TBEPAOro Tena ¢ 3aKperyiEHHON
OCbI0 BpauieHust. MomeHT cuiibl. LleHTp TsxecTH.
Nmnynbc Tena. U3menenue ummynbca. Miyiibe cuiibl. 3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE ABM)KEHUE.
Mexannyeckasi pabota U MOIIHOCTh. PaboTa cun TskecTd, ynpyroct, TpeHus. CBsi3b dHEPruu U padoThI.
[ToreHnnanbHass SHEprus Tena, MOAHITOIO HaJ IOBEPXHOCTBIO 3eMiM. IloTeHnmanbHas SHeprus Ckaroi
npykuHbl. Kunetndeckas sHeprus. Teopema 0 KMHETHMYECKOW >HEPrUMU. 3aKOH COXPAHEHHMS MEXaHWYECKOH
SHEPIHH.
Hemoncmpayuu.

1. HaGmoneHne MexaHu4ecKoro JIBMKEHUS TeJla OTHOCUTEIbHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHUE MyTel U TPAEKTOPHUM JBUKEHHSI OJHOTO M TOTO € Teja OTHOCUTEIbHO Pa3HbIX Tel

OTCU€Ta.

3. H3MmepeHue CKOPOCTH U yCKOPEHUS NPSIMOJINHEWHOIO JBHKEHHUS.

4. MHccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOT'O ABHKEHUS.

5. HaOGmronenue nBrKeHUs Teja Mo OKPY>KHOCTH.

6. HaGmoneHne MexaHWYeCKHX SBJICHUH, MPOMCXOAIMINX B cucteMe orcuéra «Tenexxka» mpu eé

PaBHOMEPHOM U YCKOPEHHOM JBHKEHHH OTHOCUTENIBHO KaOMHETa (QU3HKY.

7.  3aBHCHMOCTb YCKOPEHMs T€ja OT MAcChl TeJla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. Halmronenue paBeHCTBA CUJI IPHU B3aUMOJICHCTBUAU TEJ.

9. H3mMmeHeHue Beca Tena IPU YCKOPEHHOM JABH)KEHHUU.

10. Ilepemaua mmmyJsibca Npyu B3aUMOAECHCTBUU TEI.

11. IlpeoGpa3oBaHus SHEPIHU IPU B3aUMOJICHCTBUH TeIl.

12. CoxpaHeHue UMITyjbca IPU HEYIPYTOM B3aUMOJECHCTBUH.

13. CoxpaHeHue UMIyJIbca Ipu a0COIOTHO YIIPYTOM B3aUMOACHCTBUM.

14. HaOGmtoneHue peakTUBHOTO IBYKCHHS.

15. CoxpaHeHre MEXaHUYECKOM SHEpruy Ipy CBOOOHOM MaICHHH.

16. CoxpaHeHue MEXaHUYECKOW YHEPTHU MPHU IBUKEHUU TeJla MO/ IeHCTBUEM TPy KUHBI.
Jlabopamopusie pabomol u onvimol.

1. KoHcTpyupoBaHue Tpakrta JJisi pa3sroHa U JaJIbHEHIIEr0o paBHOMEPHOTO JIBUYKEHUS IIapHKa WU

TEJIEKKHU.

2. OmpeneneHue cpeHEN CKOPOCTU CKOJIbKEHHUSI OpyCKa WM JBM)KEHHUS IIapuKa 10 HAKIOHHOU

IJIOCKOCTH.

3. Omnpenenenue yCKOpeHUs Tela IpU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MJIOCKOCTH.

4. HccnenoBaHMe 3aBUCMMOCTH IyTHM OT BPEMEHH IpH PaBHOYCKOPEHHOM JBH)KEHUH 0e3

Ha4yaJIbHOW CKOPOCTH.

5. TIpoBepka TUMOTE3bl: €CIU NMPH PABHOYCKOPEHHOM JABMXKEHMM 0€3 HadaJdbHON CKOPOCTH IyTH

OTHOCSITCS KaK psii HEYETHBIX YUCEJI, TO COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHHU OJMHAKOBBI.

6. MHccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHHSI CKOJIBKEHHSI OT CUJIbl HOPMAJIBHOTO JTABJICHUS.

7. Omnpenenenune Kk03GHUIIMEHTA TPEHUS CKOJIBKEHUS.

8.  Ompenenenuie KECTKOCTU NMPY>KUHBI.

9. Ompenenenne pabOTHl CHIIBI TPEHUS MPHU PABHOMEPHOM IBM)KCHUH TeJa 10 TOPU3OHTAIBHOMN

MOBEPXHOCTH.



10. Ompenenenne pabOTHI CUIIBI YIPYTOCTH MIPHU MOIBEME Tpy3a C UCIIOJIB30BAHUEM HETIOBUKHOTO
U IIOABWKHOI'O OJIOKOB.
11. M3ydeHue 3aK0HA COXpaHEHMsI SHEPTUU.
Pa3zpnen 9. Mexanuyeckue KoJj1e0aHUsA U BOJHBI.
KonebarenbHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJGOAHWIA: TMEpPHOJ, 4YacToTa, AaMILTUTY/A.
MarteMaTuuecKuil ¥ Py>KHHHBIA MasSTHUKU. [IpeBpalienre sHepruu mpu KojeOaTeIbHOM JIBHKCHUH.
3aryxaomue KoneOaHusi. BeiHyxkaeHHbIe KoneOanus. Pe3onanc. Mexanudeckne BoiHBL (CBOMCTBa
MEXaHW4YEeCKUX BOJIH. [IpononbHble M monepedHble BOJIHBL. J[JIMHA BONHBI U CKOPOCTh €€ pacnpOCTPaHEHUS.
MexaHnueckue BOJHBI B TBEPAOM TENE, CEUCMUYECKHUE BOJIHBL.
3ByK. ' poMKOCTB 3ByKa U BbicoTa TOHA. OTpakeHue 3Byka. H(Dpa3ByK u yJabTpa3ByK.
Hemoncmpayuu.
HaGmronenue konebanuii e moa JeHCTBUEM CHITBI TSDKECTH U CUJTBI YIIPYTOCTH.
Habnronenue koneOaHuii rpy3a Ha HUTU U Ha TIPYy>KUHE.
HaGmronenue BoIHYKIGHHBIX KoJIeOaHW U pe30HaHca.
PacnpocTtpanenue npooibHBIX U MONEPEUYHBIX BOJIH (HA MOJIEIN).
HabmtoieHue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopuwvie pabomot u onvimel.
1. OmnpeneneHue 4acTOTHI U TIeprUOIa KoraeOaHU MATEMAaTUYECKOTO MasiTHHUKA.
Omnpenenenye 4acTOThl U NIeproia KoiaeOaHui Mpy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEpHUoa KojeOaHUi TTOIBEIIICHHOTO K HUTH Tpy3a OT JJTHUHBI HUTH.
UccnenoBanue 3aBHCUMOCTH MEpHOIa KoJIeOaHUH MTPYKUHHOTO MAasITHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MepHOJa KOJIeOaHHii rpy3a, OBEIICHHOTO K HUTH, OT MacChl rpy3a.
OnbITEL, JEMOHCTPHUPYIONINE 3aBUCUMOCTh TEPHOJa KOJCOAHWH MPYKUHHOTO MAasTHHUKA OT
MaccChl Tpy3a U KECTKOCTU IPYKUHBI.
7. HW3mepenue yckopeHHsi CBOOOTHOTO T CHHUS.
Pa3nea 10. D1eKTpOMarHuTHOE 10JIe M 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIeKTPOMarHuTHOE TIOJIe. DJEKTPOMArHUTHBIE BOJIHBI. (CBOICTBAa dJeKTpoMarHUTHBIX BosH. [llkama
ANIEKTPOMATrHUTHBIX BOJIH. Vcriosib30BaHuE 3I€KTPOMArHUTHBIX BOJIH /JI1 COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOWCTBA CBETA.
Hemoncmpayuu.
1. CaolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
2. BonHOBbIE CBOCTBA CBETA.
Jlabopamopmuwvie padbomot u onvimel.
1. M3ydeHue CBONCTB 3MEKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbIE sIBJIEHUS.
JlyueBas moxenb cBera. Mcrounuku cseta. lIpsimonuueiinoe pacnpocTpaHeHue cBera. 3atmeHus ColiHLA U
Jlynsl. Otpaxkenue cBeta. [mockoe 3epkano. 3aK0H OTpakKeHHS CBETA.
[Ipenomnenue cBera. 3akoH mpenomiieHHsl cBeta. [lonHOe BHyTpeHHee oTpaxkeHue cBera. Mcronb3oBaHue
MOJTHOTO BHYTPEHHET0 OTPAKEHHSI B ONITHUYECKUX CBETOBOIAX.
Jlunza. Xonx nydedr B smmuze. OnTHueckas cucreMa QoroammapaTa, MUKPOCKONA M Teleckoma. [ma3 kak
ONTHYECKas cucTeMa. biim30pyKOCTh M TalTbHO30PKOCTb.
Pasnosxxenue 6enoro cera B criekTp. OnbiTel HptoToHa. CriojkeHHe CIEKTpaIbHBIX IIBETOB. JlHcmepcus cBeTa.
Hemoncmpayuu.
[IpsiMonuHeitHOE pacIpOCTpaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tomydenue n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
IIpenomienune ceera.
Onrtruyeckuii CBETOBO/I.
Xox myuelt B coOMparolel JINH3e.
XoJI 1ydeu B pacCEeUBArOILEH JIMH3E.
[Tonydyenune n300paxeHNUi ¢ TOMOILBIO JIUH3.
[Tpunnmn aeictBus GoroanmapaTa, MUKPOCKOIIA U TEIECKOTA.
Mopens rnasa.
PasnoxxeHnue 6emoro cBeta B CIIEKT.
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12. Tlomydenue Gesoro cBera MpH CIOKEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuwvie pabomost u onvimul.
1. MHccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yTJja MaJIeHusl.
2. U3ydenue xapaKTepUCTHK M300pakeHUs MIpeIMEeTa B INIOCKOM 3epKalie.
3. HccnenoBaHue 3aBUCUMOCTH YIJIa IIPEJIOMIIEHUSI CBETOBOIO Jy4a OT YIJIa NMAJEHMs Ha IpaHuLe
«BO3AYX—CTEKJIO».
4. TlomydyeHue n300paKeHUI ¢ MTOMOIIBIO COOUPAOIIEH JIMH3HI.
5. Omnpenenenue GOKYCHOTO PACCTOSHUS U ONITUYECKON CUIIBI COOMPAIOIIICH JTUH3HI.
6.  OmbITHI 110 Pa3I0XKEHUIO OEJIOr0 CBETa B CIEKTP.
7. OnbIThI 110 BOCTIPUSITUIO I[BETA MPEAMETOB MIPU UX HAOIIOACHUU Yepe3 LIBETOBbIE (PUIIBTPHI.
Pa3nea 12. KBaHnToBbIC SIBJIEHHS.
Oneiter Pezepdopna u miianerapuas Moaens atoma. Mojens atoma bopa. VMcnmyckanue u moriomnieHue cBera
atomoM. KBaHThl. JInHEeHyaThIE CIIEKTPBI.
PannoaktuBHOCTh. Anb(da, Oeta- m ramma-usnydeHus. CTpoeHHe aToMHOTO sapa. HykimoHHas Momaens
aToMHoOrO siapa. M3otonsl. PaguoaktuBHble npeBpaiuenus. llepuoa nonypacnanga aToMHBIX siep.
SnepHble peakiuu. 3aKOHbI COXPAaHEHHMs 3apsIOBOIO M MAaCCOBOIO YHUCEN. DHEPrusl CBSA3M aTOMHBIX SIED.
CBs3b Maccel U 3Hepruu. Peakunu cuntesa u nenenus aaep. Mcrounuku sneprun CosHua v 3BE31.
SAnepHas sHepreTuka. JlefcTBUs palMOAKTUBHBIX W3JIyY€HUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
1. CnexTpbl U3IIy4eHUs U MOTJIOMICHUS.
CrneKTpbl pa3Iu4HbIX ra3oB.
CnekTtp Bopopoaa.
Habmtonenue TpexoB B kamepe Buibcona.
Pabota cuérunka MOHU3UPYIOMIUX U3ITYUSHHH.
Perucrpanus uzinydeHus IpupoOgHbIX MUHEPAJIOB U MIPOAYKTOB.
Jlabopamopuwvie padbomot u onvimel.
1. HaOmoneHue CIUIOMHBIX U JIMHEHYATHIX CIIEKTPOB U3TyUYEHUSI.
2. MHccnenoBaHue TPEKOB: U3MEPEHHE SHEPTUU YAaCTHUIIBI [0 TOPMO3HOMY IyTH (110 poTorpadusim).
3. H3mepenHue paauoakTUBHOTO (OHA.
IToBTOpHTEILHO-0000IAKOIIUIT MOIYTb.
[ToBTOpUTENHEHO-0000IIAIONINI MOIYIb TMpeIHA3HAUYEH ISl CUCTEMAaTH3alMM U OO0OOLIEHHS MPEeIMETHOTO
COJIEp’KaHUsl M OMbITa JEATEIBHOCTH, MPUOOPETEHHOIO MPU H3YyUYEHUH BCETO Kypca (U3MKH, a Takxke JUIs
HNOJArOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMeHy MO (usuke ans oOydyaromMxcs, BBIOPABIIMX 3TOT
y4eOHBIN peIMeT.
IIpy u3yuyeHUM MAAHHOTO MOIYJId PEAINU3YIOTCA U CUCTEMATU3UPYIOTCS BHJbBl JIEATEIBHOCTH, HA OCHOBE
KOTOpBIX 00€CreYnBaeTCsl JOCTH)KEHHE TMPEAMETHBIX M METaNpeAMETHbIX IUIAHUPYEMBIX pPEe3yJbTaTOB
oOyueHust, GpOpMHUpYETCsl €CTeCTBEHHOHAy4YHas IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METO/OB HCCIIEIOBAHUS
SBJICHUHM TPUPOJIbI U TEXHUKH, OBJIAJIEHUE YMEHUSAMU OOBSACHATh PU3NUYECKUE SIBICHUSI, IPUMEHSISI 0Ty YEHHbIE
3HaHWUs, PelIaTh 3aJa4y, B TOM YHUCJIE KAUECTBEHHBIE U DKCIIEPUMEHTAIIbHBIE.
[IpuHIIMTIHATBEHO ACSITEIBPHOCTHBIN XapaKTep NaHHOTO pasjiesia peain3yeTcs 3a CYET TOro, 4TO OOyJaronIruecs
BBITOJIHAIOT 33JjaHKsl, B KOTOPBIX UM IPEUIaracTcs:
Ha OCHOBE IOJyYEHHBIX 3HAHUN PACIIO3HABATh W HAYYHO OOBACHATH (PU3MUECKHE SIBJICHUS B OKPY’KarOLIEi
IIPUPOJIE ¥ IOBCEHEBHOM KU3HU;
MCIOJIb30BaTh HAy4YHbIE METOJIbl UCCIE0BAaHUS (U3UYECKUX SIBICHUN, B TOM YMCIIE AJIs IPOBEPKU TUIIOTE3 U
IIOJTyYEHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSCHATh HAy4yHblE OCHOBBI HaubOoJiee BaXKHBIX JOCTHMKEHHH COBPEMEHHBIX TEXHOJOTHH, Hampumep,
IIPAKTUYECKOTO MCIOIb30BaHUS Pa3IMYHbIX MCTOYHMKOB HSHEPIrMM HAa OCHOBE 3aKOHA IIPEBpALICHUs U
COXpaHEHHUs BCEX U3BECTHBIX BUIOB SHEPTHUU.

AN



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUsS ITIPOI'PAMMBLI IO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Wzyuenne pusuku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMs HANpPaBICHO HA OCTH)KEHHE JTUYHOCTHBIX,
MeTanpeAMETHBIX 1 ITPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB.
B pesymbrare m3yueHus (Gu3MKH Ha ypOBHE OCHOBHOTO OOIMEro 00pa3oBaHWsl y oOydaromerocs OymayT
c(hOpMHUPOBaHBI CIIEAYIOIINE INYHOCTHBIC PE3YJIbTAThI B YaCTH:
* 1) naTpHOTHYECKOr0 BOCIIUTAHNS:
- IPOSIBJICHUE MHTEPEeca K HCTOPUN U COBPEMEHHOMY COCTOSHHUIO POCCUUCKON (hH3MIECKON HAYKU;
- IEHHOCTHOE OTHOIIEHHUE K JIOCTHIKEHUSIM POCCUICKHUX YIEHBIX-(DU3UKOB;
2) rpakIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIINTAHMS:
- TOTOBHOCTh K AaKTHBHOMY YyYacTHIO B OOCYXIEHHUH OOIIECTBEHHO 3HAYMMBIX WM JTHYECKHX IPOOIEM,
CBsA3aHHBIX C ITPAKTUYCCKUM IIPUMEHCHUEM )IOCTI/I)KeHI/Iﬁ (1)I/I3I/IKI/I;
- OCO3HAaHUEC BaAXXHOCTU MOPAJIbHO-3TUYCCKUX IIPUHIHUIIOB B ACATCIILHOCTU y‘-IéHOFO;
3) 3cTeTUYeCKOro BOCIUTAHMS:
® - BOCTIpHUSATHE 3CTETHUECKUX KadeCTB (PM3NUECKON HAYKH: €€ TapMOHHYHOTO MIOCTPOCHHUS, CTPOTOCTH, TOUHOCTH,

JIAKOHUYHOCTH,
®* 4) HEeHHOCTH HAYYHOT'0 MO3HAHUSA:
® - OCO3HaHHE LIEHHOCTH ()U3NYECKOM HAyKH KaK MOIIMHOIO WHCTPYMEHTA IIO3HAHWS MHUPA, OCHOBBI Pa3BUTHSA

TEXHOJIOTUM, BaXKHEHMIIEH COCTaBISIIOLIEH KYJIBbTYpBI;

® - pa3BUTHE HayYHOH JIIOOO3HATEIHHOCTH, HHTEPECA K NCCIE0BATENBCKON AEATEIBHOCTH;
5) popMmupoBaHus KyJbTYpPbI 310POBbSl H SMOLUOHAIBHOIO 0JIATONIOJIYYHSA:

® - OCO3HaHME LIEHHOCTU 0e30IacHOro o0pasa *U3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE, BAYKHOCTH IIPABUI
0e30macHOro TMOBEJCHHS Ha TPAaHCIIOPTE, HAa JOPOrax, C JJCKTPHUUECKHMM M TEIUIOBBIM OOOPYAOBaHHEM B
JOMalIHHUX YCIOBUSX;

® - copMHpPOBAHHOCTH HaBBIKa peIeKCHy, IPU3HAHNE CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa y APYroro
YEJIOBEKA;

® 6) TPyA0OBOIO BOCIUTAHUSA:

® - aKTUBHOE y4YacTHEe B DPEUICHWH IPAKTHYECKUX 33a7ad (B paMKax CeMbH, 00pa30BaTEeNbHON OpraHU3aIlui,
ropojia, Kpasi) TEXHOJIOTHUECKOW M COIMAIbHOW HANpaBJICHHOCTH, TPEOYIOMMX B TOM YHCIE M (QH3HMYECKHX
3HAHUIA;

® - UHTEpeC K MPaKTHIECKOMY U3YYEHHUIO POQECCHIA, CBA3aHHBIX C (DU3UKOM;
7) 3K0JIOrH4eCKOro0 BOCIIMTAHMS

® - OpHEHTAalMsi Ha TPUMEHEHHe (QU3MUYECKUX 3HAHUKM A pelleHus 3a1ad B 00JacTH OKpY’Karolled cpeabl,
IJJAHUPOBAHUS IIOCTYNKOB U OLIEHKH UX BO3MOKHBIX TOCIEACTBHH I OKpYKAIOILEH Cpeapl;

® - 0cOo3HaHHE II0OATHHOTO XapaKTepa IKOJOTHIECKHX MPOOIIEM U Ty TEH UX pEeIIeHuUs;

e §) azanTanMu K U3MEHAIOIIHUMCS YCJIOBHSAM COIUMATBHOI M MPUPOAHOIA cpeabl:
- TOTpPeOHOCTh BO B3aMMOJEHCTBUM MpPU BBINOJIHEHHMH HCCIEJOBAaHMA M IPOEKTOB  (DU3NUECKOH
HaIlpaBJICHHOCTH, OTKPBITOCTh OMNBITY U 3HAHUSAM APYTHX;
- TIOBBIIIICHHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUYECKYIO IeSTebHOCT;

® - norpeOHOCTh B (YOPMHUPOBAHUM HOBBIX 3HAHHUH, B TOM 4Hucie (HOPMYIMPOBATH WAEH, NOHSATHSA, THUIIOTE3HI O
(m3nyecKknx 00BEKTaX U SIBICHUSX;

® - oco3HaHUE ACPUITUTOB COOCTBEHHBIX 3HAHUN U KOMITETEHTHOCTEH B 00JIaCTH (DH3HKH;

® - [JJAaHUPOBAHWE CBOETO PA3BHUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHMIA;
- CTpeMJIEHHE aHaJU3MPOBaTh W BBIABIATH B3aUMOCBSI3M NMPHPOJBI, OOLIECTBA U 3KOHOMHKH, B TOM YHUCIE C
WCTIONB30BaHHEeM (DM3HYECKUX 3HAHUH;

® - OIICHKA CBOMX JICHCTBHI C yUETOM BIUSHHS Ha OKPYKAIOIIYIO CPEJy, BOSMOKHBIX TTI00aIbHBIX TIOCIIEACTBUH.

METAHNPEIMETHBIE PE3YJIbTATDBI

B pesynbraTte oOcBOcHHMS MporpaMMbl 1O ()U3UKE HAa YPOBHE OCHOBHOIO OOIIEro oO0pa3oBaHUs Y
obyuaromerocss  Oyayr chOpPMHPOBaHBI MeTampeJAMeTHbIe Pe3yJbTaThl, BKIIOYAIONIHE [TO3HABATEIbHBIC
YHUBEpCaJbHbIC yd4eOHBIC JCHCTBHS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC Y4eOHbIC NCHUCTBUS, PETyJISTHBHbBIC
YHHUBEpCalbHbIe y4eOHbIE TeHCTBUS.

Ilo3naBaTe/ibHbIE YHHBEpPCAIbHbIC Y4eOHbIe 1eHCTBUA
Ba3oBble j1oru4eckue JeMCTBUA:

®  BBIABIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKN OOBEKTOB (SABICHUH );
®  yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAINH, OCHOBAHUS U1 0000IIECHHS U CpaBHEHUS;



BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTHBOpPEYHSI B paccMaTpuBaeMbIX (akTax, JaHHBIX W HAOIIOACHUSX,
OTHOCAIINXCS K PU3UUECKUM SIBICHUSIM;

BBIABJIATL MPUYMHHO-CICACTBCHHBIC CBA3W IIPU HN3YyUYCHHUU (1)I/I3I/IT-IeCKI/IX SBICHUN H IIpouecCoB, A€j1aTb
BBIBOJIBI C HCIOJB30BaHUEM JAEAYKTHBHBIX M WHAYKTUBHBIX YMO3aKIIOUEHHUH, BBIJIBUTaTh THUIOTE3BI O
B3aMMOCBS3AX (PU3NUECKUX BEIUUHH;

CaMOCTOATEIBHO BHIOMpATh CIOCO0 pemieHust y4eOHOH (u3ndeckoil 3amadn (CpaBHEHHWE HECKOJIBKHX
BApHUAHTOB PCHICHUA, BI)I60p Hanbosee noaxoaamero ¢ y‘-IéTOM CaMOCTOATCIIBHO BBIACICHHBIX
KPUTEPHEB).

ba3oBble uccienoBarejbcKue JeCTBUA:

HCIOJIb30BaTh BOMPOCH! KaK MCCIIEN0BATEIbCKII HHCTPYMEHT NTO3HAHUS;

MPOBOJUTH MO CAMOCTOSITENIbHO COCTAaBJICHHOMY IUIAHY OIIBIT, HECIOXXHBIH (DU3NYECKUIl IKCIIEPUMEHT,
HeOOoJIbIIIOe UCcCTIeI0BaHue (PU3NIECKOTO SBICHUS;

OILIEHWBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTHh MH(OPMAIUIO, TIOTYUYEHHYIO B XOJ€ HCCIIETOBAHUS TN
9KCIIEPUMEHTA;

CaMOCTOSITEIBHO (OPMYNHPOBaTh OOOOLICHHSI W BBIBOJBI IO pe3yjbTaTaM NPOBEAEHHOTO HAOMIOACHUS,
OIIBITA, UCCIIEIOBAHUS;

MPOTHO3MPOBATh BO3MOXKHOE JAajbHEHIEe pa3BUTHE (PU3NYECKUX TPOILECCOB, a TakK)Ke BBIIBUTAThH
MPEANOIOKEHNS 00 X Pa3BUTHUU B HOBBIX YCIOBHUIX M KOHTEKCTAaX.

Pa6orta ¢ undopmanueii:

MPUMEHSTh Pa3IMYHbIC METOJbI, WHCTPYMEHTBI M 3alpoChl NPU TOHWCKEe M O0TOOpe WH(OpMAIMU MU
JaHHBIX ¢ Y4ETOM NPEATIOKECHHON Y4eOHOH Qu3nyecKoi 3a1auu;

aHaJM3HPOBATh, CUCTEMATH3HPOBAaTh M HHTEPIPETHUPOBATh MH(DOPMAIMIO Pa3NIWYHBIX BUAOB U (GOpM
MIPEACTABIICHHUS;

CaMOCTOSITEIFHO BHIOMpaTh ONTHUMAaJbHYIO (opMy mpeacTaBieHHs WHPOpPMAMM ¥ WIIFOCTPHUPOBATH
peraeMble 3a1a4l HECTIOKHBIMH CXEMaMH, THarpaMMaMiy, HHOW TpaduKoil 1 1X KOMOMHALIMSMU.

KoMMyHuKaTHBHBbIE YHMBeEpPCaJIbHbIEe YUeOHbIe 1eliCTBUSA:

B XOJic OOCYXIeHHS y4eOHOro MaTepuayia, pe3yJIbTaTOB JabopaTOpPHBIX pabOT M IPOCKTOB 3a]laBaTh
BOMPOCHI 1O CYIIECTBY 00CYKIaeMON TEMBbI W BBICKA3bIBaTh WJCH, HAIICJICHHBIC HA PEIICHUE 3a/layd U
roziep kaHue 01arokenaTeTbHOCTH OOIIEHNUS;

COIIOCTABJIATH CBOU CYXICHUA C CYXKIACHUAMHU JAPYIruX YU4aCTHUKOB JUajiora, O6Hapy)KI/IBaTB pas3ianyue nu
CXOJICTBO MO3HULIMIA;

BBIPAXXaTh CBOK) TOYKY 3PCHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

NyOJIMYHO  MPEJCTaBISITh  PE3YJIbTAThl  BBIMOJIHEHHOTO  (PH3MYECKOTO  OmNbITa  (IKCIIEPHMEHTA,
WCCJICJIOBAHUS, TIPOCKTA);

MOHUMATh W HWCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAWBUAYAIbHOH pabOThI MpH PEUICHUH
KOHKPETHOH (pU3HIECKOI TTPOOIEMET;

MMpuHUMAaTb LU COBMECTHOU ACATCIIBHOCTH, OPraHU30BLIBATH I[eﬁCTBPISI no eé JOCTUXCHHUIO:
pacripenensaTh poiu, 00CYXIaTh IMPOILECCHl M Pe3yJbTaThl COBMECTHOH paboThl, 0000INaTh MHEHUS
HECKOJBKHX JIIONICH;

BBITMIOJIHATh CBOKO 4YacTh PabOThI, JOCTUTas KAa4eCTBEHHOI'O pe3yJibTaTa IO CBOEMY HAIpPaBICHHIO H
KOOpAWHUPYS CBOU HeﬁCTBHﬂ C JpyruMH 4iICHaMH KOMaHbI;

OLICHMBAThL KAYECTBO CBOEr0 BKIaJa B OONMHA TPOAYKT TIO KPUTEPHUSM, CAMOCTOSTEIBHO
c(OpPMYIIMPOBAHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBHSI.

PeryasiTuBHBIC yHMBepcaJbHbIe yieOHbIe NelicTBHA

Camoopranusanusi:

BBISIBIISITH MPOOJEMBbl B KM3HEHHBIX M YYEOHBIX CHTYalUsIX, TPEOYIOUIMX Uil PELIeHUs (PH3MYECKHX
3HAHWM;

OpPUEHTHPOBATHCSA B PA3TUYHBIX MOIXOAAX MPUHATHS pelIeHuH (MHANBUAYATbHOE, IPUHATHE PEIICHUS B
rpymIne, IpUHATHE pelieHui rpynnon);

CaMOCTOSITEIBHO COCTABIIATh AJITOPUTM pelieHNs (PU3NUECKON 3aauil MM IUTaHa UCCIEIOBAHHS C yUETOM
HMEIOIIUXCSI PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh IpeAjaracéMble BapUaHTHI
peuIeHui;

JenaTh BBIOOp U OpaTh OTBETCTBEHHOCTH 32 PELLICHHUE.

CaMOKOHTPOJIb, SMOUMOHAJbHBIH HHTEJJIEKT:

JlaBaTh aJIeKBaTHYIO OIIEHKY CHUTYaI[H U IIpeJuIaraTh IUIaH e€ N3MEHEHNUS;
OOBACHATh TIPUUMHBI JOCTIDKEHHS (HEIOCTHIKEHHS) pe3yJbTaTOB JICSATEIBHOCTH, JAaBaTh OLEHKY
nproOPETEHHOMY OTIBITY;



BHOCUTH KOPPEKTHUBHI B JICSTEIBHOCTD (B TOM YHCJIE B XOJ BBITOJHEHHUS (PU3HUECKOTO HCCIEIOBAHUS HITH
IIPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB, W3MEHMBLIMXCS CUTyalMHd, YCTaHOBJICHHBIX OIINOOK,
BO3HMKUINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJILTATA LENH U YCIIOBUSM,;

CTaBUThH Ce0sl HA MECTO APYIOro 4ejoBeKa B XOJE CIOpa WIM JUCKYCCHM Ha HAay4yHYIO TeMy, [IOHMMAaTb
MOTHBBI, HAMEPEHUS U JIOTHKY IPYyroro;

MPU3HABaTh CBOE MPaBO Ha OIMOKY MpHU pelieHnr (PU3HYECKHUX 3a7ay WK B YTBEPKACHUIX HA HAay4YHbIE
TEMBI U TAKOE K€ IIPABO JPYroro.

HPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOydeHus B 9 Kiacce INpeIMETHBIE pe3yJibTaThl Ha 0a30BOM YypOBHE JOJDKHBI OTPaXKaTh
c(OpPMHPOBAHHOCTD y 00YUAFOIIUXCS YMEHU:

HUCIIOJIBb30BaTh IIOHATHUA: CHCTEMA OTC‘-IéTa, MaTtcpuajibHagd TOYKa, TpPaCKTOpHusd, OTHOCUTCIBHOCTH
MEXaHWYEeCKOro MABIDKEHUs, nedopmarus (ympyras, IDlacTHdecKas), TpeHHe, IEeHTPOCTPEMHTEIbHOE
YCKOpEHHE, HEBECOMOCTh W TEpPEerpy3kd, IEHTP THKECTH, abCONOTHO TBEPHOE TEIO, IMEHTP TIKECTH
TBEPIOro Teja, PABHOBECHE, MEXaHUYECKHE KOJICOaHWS W BOJHBI, 3BYK, WH(QPa3BYK U YJIbTPa3BYK,
AJIEKTPOMArHUTHEIE BOJHBI, IIKaNa 3JICKTPOMArHUTHBIX BOJH, CBET, OJHM30PYKOCTh U JAbHO30PKOCTb,
CHEKTPbI HCITyCKaHWA U TIOTJIOIIEHUS, aibda, OeTa- 1 raMMa-u3ITydeHus, U30TOIIbL, SiepHas SJHEPTeTHKA;
pasiuuaTh SABJICHHUA (paBHOMEpPHOE M HEPaBHOMEpPHOE MPSMOJMHEHHOE ABIKEHHE, PAaBHOYCKOPEHHOE
MPSIMOJIMHEWHOE JBIDKEHUE, CBOOOJHOE TAJCHUE T, PaBHOMEPHOE JBIDKEHHE IO OKPY)KHOCTH,
B3aMIMOJICHCTBUE TEJ, PEaKTUBHOE JBIDKEHHE, KOoeOaTebHOe JABIDKEHUE (3aTyXaloIIe W BBIHYKICHHBIE
Koe0aHMs), pe30HaHC, BOJIHOBOE NBIKEHHE, OTpak€HHE 3BYyKa, NPAMOJIMHEHHOE pacmpoCTpaHEHHE,
OTpaXCHUE U TPEJIOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPaKEHHE CBETA, Pa3lioKeHHE OEJoro CBEeTa B
CHEKTp U CIIO)KEHHE CIIEKTPAIbHBIX IIBETOB, JUCIEPCUS CBETa, €CTECTBEHHAas paJHOaKTHBHOCTH,
BO3HWKHOBEHHE JIMHEHYATOTO CIEKTPa U3IYUCHHS) 110 OMMHUCAHUIO UX XapaKTePHBIX CBOWCTB W Ha OCHOBE
OIIBITOB, JIGMOHCTPUPYIOIIUX JaHHOE (pHU3HYecKoe SIBIICHUE;

pacrmo3HaBaTh MPOSBJICHUE H3YUYCHHBIX (DM3MUYECKUX SBJICHHN B OKpYyXarolleM Mupe (B TOM YHUCIE
(¢u3nyeckue SBIEHWS B TPUPOJE: INPIIWBHI W OTJIMBHI, JBWKeHHE IuiaHeT CONIHEYHOH CHCTEMBI,
PCAKTUBHOC ABMIKCHHUC JKHBBIX OPraHu3MoOB, BOCIPHUATUEC 3BYKOB JKHUBOTHBIMH, 3CMIICTPACCHUC,
CCHCMHMYECKUE BOJHBI, I[yHaMH, 3XO0, I[BETa TEJN, ONTUYCCKHE SIBIICHUS B MPHUPOJE, OUOJOTHYECKOE
JIeCTBHE BHIUMOTO, YIBTPA(QHOIETOBOTO H PEHTTEHOBCKOTO M3IyYeHUH, ECTECTBEHHBIN PaJInOaKTHBHBIN
(hoH, KOCMHUYECKHE JIy4H, PaJAHOaKTHBHOE H3ITydYeHUE TPUPOTHBIX MUHEPAIOB, NEHCTBHE PaJOaKTHBHBIX
W3JTy4YEeHUH Ha OpPraHu3M YelIOBeKa), IPU 3TOM NEPEBOJUThH MPAKTUYECKYIO 337a4y B YUCOHYIO, BBIACISATD
CYIIIECTBEHHBIE CBOMCTBA (PU3HAKK) (U3NYECKUX SBIICHHUIA;

ONMCHIBATh W3y4YCHHBIE CBOMCTBA TeNn W (pU3MUEcCKue SABIEHUS, HCIONB3Yd (U3NIECKHE BEITUIHHBI
(cpenHsAss U MTHOBEHHas CKOPOCTh Tela MpHU HEPaBHOMEPHOM IBI)KEHWH, YCKOpEHHE, NMepeMeIleHuE,
My Th, YTIIOBask CKOPOCTh, CHJIA TPSHUS, CUJIA YIPYTOCTH, CHJIA TSXKECTH, YCKOPEHHUE CBOOOTHOTO MajCHHUS,
BeC TeJa, UMITYJIbC Tela, UMITYJIbC CHIIBI, MeXaHH4ecKas padoTa W MOIIHOCTb, MMOTEHIIMANbHAS SHEPTHUS
TEJIa, IMMOAHATOr0 HaJl IMOBCPXHOCTHIO 3€MJIM, IMMOTCHUIHAJIBHAA SHEPIrusa coKaTon IMIPY>XHWUHBbI, KHHETHYCCKaA
OHEprus, NojJHasi MCXaHUYCCKad SHEPTHd, ICPUOJ U 4aCTOTa KOHG6aHI/II71, AJIMHA BOJIHBI, TPOMKOCTBH 3BYKa
Y BBICOTA TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPETIOMIICHHS CPEJIbI), TIPU OMTMCAHHUH MTPABIIIFHO TPAKTOBATh
(bM3IYECKUI CMBICT UCTIOIB3yEMBIX BEIMYHMH, 0003HAYSHUS U €JUHHIBI (PH3MYECKUX BEIMINH, HAXOIUTh
(opMyIBI, CBSI3BIBAIONINE JAHHYIO (H3MUYECKYIO BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOUTH I'padUKH
M3YYCHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEITUYHH;

XapaKTepHu30BaTh CBOWCTBA Tel, (PU3WYECKHE SBIECHUS M TPOLECCHl, HCIONB3YSd 3aKOH COXPaHEHUS
OHECPruv, 3aKOH BCEMHUPHOI'O TATOTCHUA, IMPUHOUII CYHNCPIO3UIUH CHJI, NPUHIOHUII OTHOCHUTCIIBHOCTU
lanunes, 3akonsl HproTOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAXKEHUSI U MPEIIOMJICHUS CBETA,
3aKOHBI COXpPaHEHHs 3apsIOBOTO M MAacCOBOTO YHCEN MPH SACPHBIX PEAKIHAX, IPU STOM J1aBaTh
CJIOBECHYIO (hOPMYJIMPOBKY 3aKOHA U 3aITMCBIBATH €T0 MaTEMaTHIECKOE BBIPAXKECHHE;

OOBSCHITh (PU3UYECKUE TMPOIECCHl W CBOWCTBA TN, B TOM YHCI€ M B KOHTEKCTE CHUTyaIuil
MPaKTUKOOPUEHTHPOBAHHOTO  XapakTepa: BBIABIATH  MPUYWHHO-CIEIACTBEHHBIE  CBSI3H, CTPOUTH
00BsicHeHHE M3 2—3 JOTWYECKUX IMaroB ¢ OMOpoH Ha 2—3 M3yYEeHHBIX CBONCTBA (U3MUECKHUX SIBICHHH,
(PU3UYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemate pacuéTHble 3a7a4yu (OMUPAMOIIUECS HA CHUCTEMY W3 2—3 ypaBHEHUI), WCIIONB3Yys 3aKOHBI U
(hopMyIel, CBsSI3BIBafOIIME (HM3WUECKHE BEWYMHBI: HA OCHOBE aHANM3a YCJIOBUS 3a/addl 3alHCHIBATh
KpaTKOC YCJIIOBUEC, BBIABIIATL HEAOCTAIOINNE WU N30BITOYHEIE JaHHBIC, BI)I6I/IpaTB 3aKOHbI N q)OpMy.HBI,
HEOOXOMMEBIC IS PEIICHHUS, IIPOBOJAUTH PACYETHI U OICHUBATH PEATMCTUYHOCTH MOJYUYESHHOTO 3HAUCHUS
(u3nYeCcKON BETHYUHBL;



pacro3HaBaTh NPOOJIEMBI, KOTOpPBIE MOXKHO PEIINTbh NMPH MOMOIIM (U3NUYECKHMX METOJIOB, HCIONB3YS
OIMCAHUE HCCIIEIOBAHUS, BBIAEIATH IPOBEPSEMOE IPEAIIOIOKEHNE, OLEHUBATh MIPABUIBHOCTD IOPSAKA
MIPOBEJICHUS UCCIIEJIOBAHNUS, I€TaTh BEIBOBI, HHTEPIPETHPOBATH PE3yIbTaThl HAOMIOAECHUH U OTIBITOB;
MPOBOJUTH ONBITH MO HAOMIONCHUIO (PU3MYECKHUX SIBICHUH WM (U3NYECKUX CBOMCTB Tel (M3ydeHHUe
BTOpOro 3akoHa HpIOTOHA, 3aKOHAa COXpPaHEHHs SHEPTUH, 3aBUCUMOCTbD IIEpHOAa KoineOaHui Npy>KUHHOTO
MasiTHUKA OT MaccChl Tpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT aMIUTUTYIbI MANbIX KOJEOaHMIA,
MpSIMOJIMHEHHOE pacTpOCTPaHEHUE CBETa, pasfioKeHHe OeNoro CBeTa B CHEKTP, M3yUYEeHHE CBOMNCTB
n300paXeHUs B TJIOCKOM 3€pKaJie ¥ CBOMCTB M300pakeHUsI IpeaMeTa B cCOOMparoLiel InH3e, HaOIoAeHUe
CIUIOLIHBIX U JIMHEHYAThIX CIEKTPOB U3JIYUYEHHUS): CAMOCTOSATENIFHO COOMPATh YCTAHOBKY U3 H30BITOYHOTO
Habopa 00opyIOBaHUs, OTMCHIBATH XOJ ONBITA M €T0 Pe3yIbTaThl, POPMYITUPOBATH BHIBOJIBL;

MPOBOJUTH NMPH HEOOXOAMMOCTH CEPHUIO MPSIMBIX MU3MEPEHUH, ONpeaessisi CpeiHee 3HaUeHHE U3MepseMOoil
BeIMUYMHBI ((DOKYyCHOE pacCTOSHUE COOHMparolie ITWH3bI), 00OCHOBBIBATH BBIOOP CIIOCO0a HW3MEpEHUs
(M3MepuTENBHOTO TIPHOOPA);

MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH C HUCIOJNB30BAaHUEM NPSAMBIX M3MEPEHUIt
(3aBHCUMOCTb IYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM IBI)KEHMM 0€3 HaualbHOW CKOPOCTH, HEpHOAa
KOJIEOAaHUH MAaTEeMaTU4eCKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH YIJIa OTPaXKCHHUsS CBETa OT yrIja
MaJIeHUs U yIJla IpeJoMJIeHH OT yTJia MaJieHus): TUIaHuPOBaTh HccieloBaHle, CaMOCTOATEIbHO COOMpPaTh
YCTaHOBKY, (PMKCHPOBATh PE3yNbTaThl NOJTYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJE TaONHI U
rpa¢MKoB, 1e1aTh BHIBOBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBIC M3MEpEeHUs (PU3MYECKUX BENWYHMH (CPEAHSS CKOPOCTh M YCKOPEHHE Tela IpH
PaBHOYCKOPEHHOM JABHMKCHHH, YCKOPEHHE CBOOOJHOTO MaJeHusi, KECTKOCTh MPYXUHBI, Ko3(duuuent
TPEHUSI CKOJIbKEHUS, MeXaHWdeckas pabora M MOIIHOCTh, 4YacToTa W MEpUox KojeOaHui
MaTeMaTUYeCKOro M MPY>KUHHOTO MAasTHUKOB, ONTHYECKas CHJIa COOMpPAIOIIEH JIMH3BI, PaJInOaKTHBHBIN
(OH): TIIAaHUPOBATH M3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBHINOJIHATH M3MEPEHUs,
clefysl MPEIJIOKEHHOW HHCTPYKIMH, BBIYMCISATH 3HAUCHHE BENUYMHBI M AHANM3UPOBATh IOTyYCHHBIE
pe3yJIbTaThl C YYETOM 3aJJaHHOMN MOTPEIIHOCTHA U3MEPEHN;

cOOJI0AATh MpaBHiia TEXHUKU 0€30IIaCHOCTHU TIPH paboTe ¢ 1a00paToOpHBEIM 000pyI0BaHUEM;

pa3InvaTh OCHOBHBIC NPU3HAKK H3YUYEHHBIX (M3MUECKMX MOJENeH: MaTepHajbHas TOUYKa, aOCOIIOTHO
TBEPIOE TENO, TOUECUHbIM NCTOYHUK CBETa, JIyd, TOHKAas JIMH3Aa, IUIAHETapHasi MOAETIb aTOMa, HyKJIOHHAs
MOJIETIb AaTOMHOTO SI/1pa;

XapaKkTepH30BaTh NPUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPOHCTB C OMOPOIl Ha HX
onucaHus (B TOM YHUCIIE: CIIUIOMETP, JaTYMKH IOJO0XKEHHsI, PACCTOSIHUSL U YCKOPEHHUs, paKeTra, 3X0JoT,
OYKH, NEpUcKoI, (oToanmnapar, ONTUIECKUE CBETOBOMBI, CIEKTPOCKOII, I03UMETp, Kamepa Buibcona),
WCTIONB3YSl 3HAHUS O CBOMCTBaX (PM3NUECKUX SBICHUHN U HEOOX0AUMBIE PU3HUYECKHE 3aKOHOMEPHOCTH;
WCIIOJIb30BaTh CXEMBl U CXEMAaTUYHbIE PHUCYHKH HM3YYEHHBIX TEXHHUECKHX YCTPOMCTB, M3MEPHTENbHBIX
IpUOOPOB M TEXHOJOIMYECKHUX IIPOLIECCOB IIPH PEIICHUH Y4eOHO-NIPAKTUYECKUX 3allad, ONTHUYECKHUE
CXEeMBI JUTSI TOCTPOCHUS H300paKeHHH B IIJIOCKOM 3€pKalie ¥ COOUpAIOLIeH JINH3E;

MPUBOIUTH MIPUMEPHI (HAXOIUTh HHPOPMALIUIO O IpUMepax) MPaKTUIECKOTO HCIOIb30BaHUs (PU3MUECKUX
3HAaHUH B TOBCEJHEBHOM >KU3HM Uil oOecrieyeHusi Oe30MacHOCTH NIpH OOpalleHHMH ¢ HNpubopaMu M
TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3I0POBBS U COONIOIECHUS HOPM IKOJIOTHIECKOTO MTOBEICHUS B
OKpY>Karollen Cpeae;

OCYWIECTBJISITh TMOMCK HH(popMauuu (U3NUECKOro conaepXkaHusi B VIHTepHeTe, CaMOCTOSTEIBHO
¢dbopMynupysi TIOMCKOBBIM 3allpoC, HAaXOIUTh IIyTU OINPEHNENCHHUS JOCTOBEPHOCTH IIOJIyYCHHOU
WHQPOPMAIUH HAa OCHOBE UMEIOIUXCS 3HAHUH M JIOTIONHUTEIBHBIX HICTOUHUKOB;

WCTIOJIb30BaTh NpPU BBINOJHEHUH YUYEOHBIX 3aJaHUi HAay4HO-HOMYJSIPHYIO JHTEpaTypy (usndeckoro
COZEpKaHMsl, CIIPAaBOYHBIE MaTepHallbl, pecypchl ceTd MHTepHeT, BlnajeTh npuéMaMyu KOHCIEKTUPOBAHUS
TEKCTa, Ipeodpa3zoBaHus HHGOPMALIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE HMH(OPMALUHN M3 HECKOIBKUX
HUCTOYHUKOB (PU3MUYECKOIO COACP)KaHMs, IyONWYHO NPEACTaBIATh Pe3yJbTaThl INPOSKTHOH MIN
HCCIIEN0BATENbCKON JEATENBHOCTH, TP ITOM I'PAMOTHO HCIIONIb30BaTh N3YUYEHHBIM OHATUWHBIN anmapar
W3y4aeMoro pasaena (U3WKM W COMPOBOXKAATH BBICTYIJICHHE MpPE3CHTALMeH ¢ y4éToM OCOOEHHOCTEH
ayJIUTOPUH CBEPCTHUKOB.









TEMATHYECKOE IINTAHUPOBAHUE

9 KUIIACC

KoauuyecTBo uacoB

DJIEeKTPOHHbBIE
Ne HaumeHnoBanue pa3ienoB Kourtponsnbie | TIpakTaueckue (uudpossbie)
n/n | W TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pa3znen 1. Mexanuveckue siBJIeHUSA
L1 MexaHn4deckoe ABMKEHHE 10 1 bubmnoreka LJOK
' Y CIIOCOOBI €0 OIMUCAHMS https://m.edsoo.ru/7f41a4a6
b K
1.2 BsauMmogeiicTBue Ten 20 1 3 nomorexa O
https://m.edsoo.ru/7f41a4a6
bub OK
1.3 3aKOHbBI COXpaHEHUS 10 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3nen 2. Mexanuveckue KoJie0aHUS U BOJTHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAHITICCRIC KOTCOARHA https://m.edsoo.ru/7f41a4a6
h9 MexaHndecKre BOJTHBI. g 1 3 bubmnoreka LJOK
' 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 15
Paspnen 3. DiieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHbIE BOJIHBI
11 DIIEKTPOMArHUTHOE TOJIE U 6 ) bubnmorexa [JOK
' 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3nen 4. CBeToBbBIE IBJIEHUS
41 3aKOHBI pacpoOCTPaHEHUs 6 ) bu6nuoreka [IOK
' CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI ¥ oNTHYECKHE 6 3 bub6nnoreka [IOK

IPUOOPHI

https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

43 Paznoxxenue Oemoro ceera 3 | bu6mmorexa [JOK
' B CIIEKTP https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
Paznen S. KBaHTOBBIC SIBJICHUA
Hcnyckanue n
5.1 MOTJIOIIEHHUE CBETA 4 1 bubmorexa OK
' H https://m.edsoo.ru/7f41a4a6
aTOMOM
bu6mmoreka [IOK
32 CTpoetine aToMHOro spa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [{OK
>3 FlaepHbie peakiin ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3znea 6. IloBropuTe1bH0-000011A0IM I MOLYJI
[ToBTOpenue u o6o0IIEHNE
6.1 coJIepXaHus Kypca 9 2 bubmorexa OK
' s yp https://m.edsoo.ru/7f41a4a6
¢us3ukm 3a 7-9 xnace
Uroro no pazaeny 9
OBILEE KOJIMYECTBO
- 102 26

YACOB I10 [IPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6










IMOYPOYHOE INVNTAHUPOBAHUE 9 KJIACC
KoanuecTBo 4acoB DiIeKTPOHHBIE
Ne Jara
Tema ypoka KOHTpOJIbHI)Ie HpaKanecmle un(l)poB},le
n/n Bcero H3ydeHHst
padoThI padoThI o0pa3oBaTebHbIC
pecypchl
| MexaHudeckoe OBIKEHHUE. 1
MarepuanbHas TOYKa 02.09.2025
CucremMa orcuera.
2 OTHOCHUTEIHLHOCTE 1 Bubmorexa ITOK
03.09.2025 | https://m.edsoo.ru/ff0ad474
MEXAHUYECKOIr'0 IBIKEHUS
3 PaBHOMepHOE NpsIMOJIMHEITHOE | bu6muoteka [{IOK
JIBIKECHUE 05.09.2025 | https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe
4 MIPSIMOJIMHEHOE JIBUYKEHUE. 1
CpenHsisi ¥ MTHOBEHHas 09.09.2025
CKOPOCTh
[IpssMmonuHeitHOE
5 aBHOYCKOPEHHOE IBIKEHUE 1 bubmorexa LHOK
P yerop A ) 10.09.2025 | https://m.edsoo.ru/ff0ad8d4
Yckopenue
CkopocTh IpSIMOIMHENHOTO
. 1
6 PaBHOYCKOPEHHOTI'O IBH)KEHUS 12.09.2005
I'paduk ckopoctu
JlaGopatopHas pabota
"Onpeneenue yCKOpeHus Teiia
7 i} I/IpaI];HO CKOyeHHI())M 1 1 Bubmorexa ITOK
P11 paBHOyCKop 5 16.09.2025 |  hitps://m.edsoo.ru/ff0adb18
NBIDKEHNUH 110 HAKJIOHHOM
Iockoctu"
? CB00OgHOE IaJIcHUE TEIL. i
Onslitel [Nannnes 17.09.2025
PaBHOMEepHOE nBHXKEHUE IO
9 OKpy>kHOCTHU. [leprnoa 1 yactora 1 bubmorexa LOK
by eP o A 19.09.2025 | https://m.edsoo.ru/ff0ael76
oOpartenus. JIuneitnas u



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

yTJI0Basi CKOPOCTHU

10 enTpocTpemuTenbrHoe
YCKOpEHHE 23.09.2025
1 Ilepssiii 3akoH HeloToHA. bu6nuoreka [IOK
Bekrop cuib 24.09.2025 | https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubmuoteka [IOK
PaBHopelicTByOIIAA crita 26.09.2025 | https://m.edsoo.ru/ff0ae72a
13 Tpetuit 3akoH HeioToHa. bubmmoreka [IOK
Cynepno3uuus cui 30.09.2025 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3agau Ha npumMeHeHne bubnmnoreka [JOK
3akoHOB HerotoHa 01.10.2025 | https://m.edsoo.ru/ff0aebée
but6mmoreka [{JOK
15 Cua ynpyrocri. 3akon T'yka 03.10.2025 | https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amau mo reme «Cuta
YIPYTOCTHY 07.10.2025
Jlaboparopnas pabota
17 «OHpIZ)l[eJIIZ?HI/Ie I:KGCTKOCTI/I brbmmorexa [TOK
08.10.2025 | https://m.edsoo.ru/ff0aee28
IPYKUHBD)
but6mmoreka [{OK
18 Cuna Tpetis 10.10.2025 | https://m.edsoo.ru/ff0af738
19 Pemenne 3amaa mo teme «Cuna bubmmoreka [IOK
TPEHUS» 14.10.2025 | https://m.edsoo.ru/ff0afa26
Jlaboparopnas pabota
20 "OHpIG)I[CJII;HI/Ie iOB(b(l)I/IHI/IeHTa bubmorexa [TOK
" 15.10.2025 | https://m.edsoo.ru/ff0af8be
TPCHHUSI CKOJTBKCHHSI
Pewenue 3amau o reme
21 "3akonbl HetoTona. Cuina brbmmorexa [TOK
17.10.2025 | https://m.edsoo.ru/ff0afb8e
ynpyroctu. Cuia tpenus"”
Cuna TSKeCTH U 3aKOH
” BCEMHUPHOIO TSATOTCHHUS. bu6muoteka [{IOK
YckopeHnue cBOOOHOTO 21.10.2025 | https://m.edsoo.ru/ff0af044

najacHus



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JBrkeHue
T€J BOKPYT I'PaBUTALMOHHOTO

23 uentpa (CoyiHeUHas CUCTEMA). 22.10.2025
lamaxTukn"
Pemenue 3amau nmo teme "Cuna
24 TSDKECTU U 3aKOH BCEMUPHOIO bubmmorexa TIOK
" 24.10.2025 | https://m.edsoo.ru/ff0af58
TATOTEHUS
)5 [IepBas kocmMuueckas CKOPOCTb. bubmuoreka [JOK
HeBecoMocTh 1 meperpysku 05.11.2025 | https://m.edsoo.ru/ff0af33c
PaBHOBecue marepuaibHON
TOYKH. AOGCOIIOTHO TBEPOE
26 teno. PaBHoBecue TBEpAOTO bubnmnoreka [JOK
TeJa ¢ 3aKPeIIEHHON OChIO 07.11.2025 | https://m.edsoo.ru/ff0afe36
BpalleHusi. MOMEHT CUJIBL.
LlenTp TsxecTn
PaBHOBecue MarepuaibHOI
TOYKH. AGCOIIOTHO TBEPOE
7 teo. PaBHoBecue TBEPAOTO
TeJa ¢ 3aKPeIIEHHON OChIO 11.11.2025
BpalleHusi. MOMEHT CUJIBL.
LenTp TsxecTn
Pemenue 3anay no teme
28 "MowmeHT cuisl. LlenTp Bubmrorexa LIOK
" 12.11.2025 |  https:/m.edsoo.ru/ff0b02b4
TSDKECTU
[ToaroToBka K KOHTPOJIBLHOM
29 pabote no Teme "MexaHndyeckoe bubmuorexa [JOK
nBIoKeHne. B3anmonelicTeue 14.11.2025 | https://m.edsoo.ru/ff0b0408
Ten"
KonTponbhas pabota no teme
30 "MexaHn4eCcKoe IBHKEHUE. bubmorexa LHOK
N 18.11.2025 | https://m.edsoo.ru/ff0b06ec
BsaumogeiictBue Ten"
31 Nmnynbe Tena. UMnyasc cuiibl. bubnuoreka [IOK
3aKOH COXpaHEHUsI UMITYJIbCa. 19.11.2025 | https://m.edsoo.ru/ff0b07fa



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

VYupyroe u Heynpyroe
B3aUMOJICVCTBUE

Pemrenue 3agad mo reMe "3aKkoH

bu6mmorexa [IOK

32
COXpaHEHUsS UMIMyJibca" 21.11.2025 | https://m.edsoo.ru/ff0b096¢
VYpoxk-koH(pepeHus
HP

33 €aKTUBHOE I[BI/I)KCHHI/IG B 25.11.2025
MIPUPOJIC U TEXHUKE

34 Mexanunueckas paboTa u bub6nmoreka [IOK
MOIITHOCTb 26.11.2025 | https://m.edsoo.ru/ff0b0al4

35 PaboTa cwitbl TSKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH U CHIIBI TPEHHS 28.11.2025 | https://m.edsoo.ru/ff0b0db8
Jlaboparopras pabota
«Onpenenenue paboThl CUIIbI

36
TPEHHUsI IPU PAaBHOMEPHOM 02.12.2025
JBUKEHHUHU TeJa o
TOPU30HTAIBLHOM MOBEPXHOCTH»

37 CBs13b 3HEPTUU U PAOOTHI.

[ToTenumanbHas sHEPTUA 03.12.2025
Kunernyeckas sHeprus.
38 TeopeMa 0 KUHETUYECKOU buommorexa [JOK
P 05.12.2025 | https://m.edsoo.ru/ff0b0c32
JHEPTUU

19 3aKOH COXpaHEHHs SHEPTUHU B
MEXAHUKE 09.12.2025
JlaGopaTtopHnas pabota

40 «M3ydeHne 3ak0Ha COXpaHEHUs brbmmorexa LOK

Y P 10.12.2025 | https://m.edsoo.ru/ff0bl12fe
SHEPTHUI»

A1 KonebarenbHoe IBHKCHUE H €TO bubnuoreka [JOK
XapaKTEePUCTUKHU 12.12.2025 | https://m.edsoo.ru/ff0b1858
3aryxaromue KoneOaHusl.

42 BBIIZ K, emHHLIe KoseOaHus bubmmorexa [OK

ae ' 16.12.2025 | https://m.edsoo.ru/ff0b20{0

Pe3onanc

43

MateMmaTnyeckuii u



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

IPY>KUHHBIA MasiTHUKU

17.12.2025

44

Ypoxk-uccienoBanue
«3aBUCUMOCTB TIEpuoaa
KoJIeOaHHH OT )KECTKOCTH
MIPYKUHBI U MacChl Tpy3a»

19.12.2025

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpamienue 3Hepruu npu
MEXaHUYECKUX KOJIeOaHUIX

23.12.2025

46

JlaGopatopHas pabota
«OmnpeneneHue 4acToThl U
nepuo/ia KojieoaHui
NPY>KUHHOTO MasiTHUKa

24.12.2025

bubnuoreka [JOK
https://m.edsoo.ru/ff0blaec

47

JlaGopatopHas pabota
«[IpoBepka HE3aBUCUMOCTH
nepuoja Konebanuii rpysa,
MOJIBELICHHOTO K HUTH, OT
MAacChl Tpy3a»

26.12.2025

bubmoreka [JOK
https://m.edsoo.ru/ff0b197a

48

MexaHn4ecKre BOJIHBI.

CBoiicTBa MEXaHHMYECKHUX BOJIH.

HpO[[OIIBHLIG " NOIICPCYHBIC
BOJIHBI

30.12.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koH(pepeHus
"MexaHHMYeCKHE BOIHBI B
TBEpAOM Teie. CelicMuueckue
BOJHBI"

13.01.2026

50

3ByK. PacnipocTpanenue u
OTpa)keHHE 3ByKa

14.01.2026

51

Ypoxk-uccienoBanue
"HaOnrogenue 3aBUCUMOCTHA
BBICOTHI 3ByKa OT YaCTOTHI"

16.01.2026

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKHI pe30HaHC

20.01.2026

53

VYpoxk-koHpepeHus
"V bTpa3ByK U HH(PPaA3BYK B

21.01.2026

but6mmoreka [{OK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

IIPUPOJIE U TEXHUKE"

[ToaroroBka K KOHTPOJIBHOMN
pabore 1o Teme "3aKoHbI

bu6mmorexa [IOK

>4 coxpaHeHus. MexaHn4ecKue 23.01.2026 | https://m.edsoo.ru/ff0b25{0

KoJieOaHUs ¥ BOJIHBI"
KonTponbHas pabota no teme

55 "3aKOHBI COXpaHEHHUSI.

Mexannyeckue KoyiebaHus u 27.01.2026
BOJIHBI"

56 DNeKTPOMarHuTHOE TOJIE. bubnmnoreka [JOK
DNeKTPOMarHUTHBIC BOJTHBI 28.01.2026 | https://m.edsoo.ru/ff0b2abe

57 CBoiicTBa 3JI€KTPOMarHUTHBIX
BOJIH 30.01.2026
Ypok-koudepennus "llkana
ANEKTPOMArHUTHBIX BOJIH.

58 Hcnonb3oBanue bubmmorexa [OK

03.02.2026 | hittps://m.edsoo.ru/ff0b2fe6
AIEKTPOMATrHUTHBIX BOJIH JJIsI
COTOBOM CBsI3U"
Ypoxk-uccienoanue "M3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX bubmuoreka [JOK
BOJIH C IIOMOII[EI0 MOOMIJILHOTO 04.02.2026 | https://m.edsoo.ru/ff0b2¢c6¢
tenedona”

Pemenue 3agad Ha onpeneneHue

60 YaCTOTEI U JUTUHEI ) 06.02.2026
ANEKTPOMArHUTHOW BOJIHBI
DneKkTpoMarHuTHas mpupoaa

61 CBeTaT.pCKopOCTb CBeTz. o bubmmorexa [TOK

N 10.02.2026 | https://m.edsoo.ru/ff0b31d0
BoisiHOBBIE CBOMCTBA CBETA
Hcrounnku cBera.

6 IIpsimonuHeitHoe bub6nuoreka [IOK
pacrpocTpaHeHUE CBETA. 11.02.2026 | https://m.edsoo.ru/ff0b3658
3armenus ConHua u JIyHsl

63 3aKOH OTpa)XCHUs CBETA. bu6numoreka [IOK



https://m.edsoo.ru/ff0b25f0
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3epkana. Pemenue 3anau Ha 13.02.2026 | https://m.edsoo.ru/ff0b38c4
MPUMEHEHHE 3aKOHA OTPAKCHHUS
cBeTa

64 [Ipenomnenue cBera. 3akoH bubmmoteka [JOK
MPEJIOMIIEHUS CBETA 17.02.2026 | https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaXKEHUE

65 cBera. Mcronp30BaHue MOJTHOTO bubmmoreka [JOK
BHYTPEHHETO OTPAXKEHHUS B 18.02.2026 | https://m.edsoo.ru/ff0b3cS5c
ONITUYECKUX CBETOBOJIAX
Jlaboparopnas pabota
"UccnenoBanue 3aBUCUMOCTH

66 yrJjia mIpeJOMJICHUSI CBETOBOTO 20.02.2026
Jy4a OT yrJja MajgeHus Ha
rpaHuiie "Bo3ayx-crekio""
Ypok-koH(pepeHIHs
"Ucnonp30BaHUe MOTHOTO

67 BHYTPEHHETO OTPAKEHHUS: 24022006
CBETOBO/IbI, OITUKOBOJIOKOHHAS
CBSI3b"

68 JIunzel. OnTryeckas cuiia bubmuoreka [JOK
JIMH3BI 25.02.2026 | https://m.edsoo.ru/ff0b3f2¢

69 ITocTpoenue nzo0pakeHuii B bubnuoreka [IOK
JIMH3aX 27.02.2026 | https://m.edsoo.ru/ff0b444a
Jlaboparopnas pabota

70 "Onpenenenue GOKyCHOTO bubmuoreka [JOK
pPacCTOSIHUSA U OITUYECKOM CHUIIBI 03.03.2026 | https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
VYpok-koHbepeHIus

71 "CI))HTI/I‘IGCE)I/IE HI/IIIIBOBLIe brbmmorexa LOK

04.03.2026 | https://m.edsoo.ru/ff0c0a7e

puoopsI"

7 I'ma3 xak onTudeckas CUCTEMA. bubnuoreka [JOK
3penHue 06.03.2026 | https://m.edsoo.ru/ff0b4684

73 VYpoxk-konpepenuus "Jledexror



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
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3penus. Kak coxpanuts 3penue" 10.03.2026
Paznoxxenune 6emoro ceeta B
74 cnektp. OneiTel HeroTOHA. bubmuorexa [JOK
CroxeHne CneKTpaIbHBIX 11.03.2026 | https://m.edsoo.ru/ff0c0f4c
1BeToB. [{ucnepcus cera
Jlaboparopras pabota "OmbITEI
10 Pa3JIOKEHUIO OEI0To CBETa B
75 CIEKTP U BOCIPUATHUIO LIBETA brbmmorexa HOK
P p . 13.03.2026 | https://m.edsoo.ru/ff0c0e2a
MPEeIMETOB MPHU X HAOIIOICHUN
4yepes3 BETOBbIe (PUIbTphI"
VYpok-nipaktukyMm "BoiaHoBbIE
76 CBOMCTBA CBETA: IUCIIEPCHS,
uHTepdepeHtus u qudpaxuus" 17.03.2026
KonTposb 3Hanmit
77 Omnsite Pe3epdopna u bubnmnoreka [JOK
MJIaHeTapHas MOJIeTb aToMa 18.03.2026 | https://m.edsoo.ru/ff0c12a8
73 IToctynatel bopa. Moneins
atoMa bopa 20.03.2026
Hcnyckanue u norioneHue
bu6mmorexa [IOK
79 cBeTa aToMOM. KBaHTBI.
N 24.03.2026 | https://m.edsoo.ru/ff0c144c
JluneituaTeie CIEKTPHI
20 VYpok-npaktukym "Habmronenue bubmmnoreka [JOK
CIIEKTPOB UCITyCKaHUs" 25.03.2026 | https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTE U €€ BUBI bubmmorexa [TOK
8 A 27.03.2026 | https://m.edsoo.ru/ff0c1672
%) Crpoenue aTOMHOTO s1pa. bubnuorexa [JOK
Hyxknonnas monens 07.04.2026 | https://m.edsoo.ru/ff0c18ac
23 PanuoakTuBHBIE IPEBpAILICHHUS. bu6mmoreka [IOK
H3oTormsl 08.04.2026 | https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme:
84 "PannoakTuBHBIC bubmmorexa [TOK
8 10.04.2026 | https://m.edsoo.ru/ff0c1b4da

npeBpaieHus "
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https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a

85

Ilepuon nomypacnana

14.04.2026
Ypok-koH(pepeHuus
86 "Ppa I/IoaKl(“iI)/IBII){LIe W3JTy4YCHHUS B bubmorexa [TOK
8 Y " 15.04.2026 | https://m.edsoo.ru/ff0c2126
MpHUPOJIe, MEAULINHE, TEXHUKE
SAnepHbie peakuu. 3aKOHBI
87 COX paHeHEH 3aps0BOTO U bubmorera [JOK
P AR 17.04.2026 | https://m.edsoo.ru/ff0c1c58
MaccOBOT0 YHCel
28 DHeprus CBA3U aTOMHBIX SIZIEP. bubnmnoreka [JOK
CBsi3b Macchl U SHEPTUU 21.04.2026 | https://m.edsoo.ru/ff0c1d7a
29 Pemenue 3aiay no teme
"SAnepublie peakuun" 22.04.2026
Peakiuu cunTe3a u neneHus
90 anep. ctounuku sHeprun bubmorexa LHOK
b N P 24.04.2026 | https://m.edsoo.ru/ff0c1e88
CouHiia 1 386311
VYpoxk-koHpepenuus "AnepHas
01 sHepreTuka. JlencTeus
paJOaKTUBHBIX M3JIYYECHHI Ha 28.04.2026
YKVBBIE OPraHU3MBbI"
IToaroroBka K KOHTPOJIBHOMN
pabote 1Mo Teme
92 "DJIeKTPOMarHuTHOE MOJIe bubmorexa HOK
P ) 29.04.2026 | https://m.edsoo.ru/ff0c223e
DNeKTPOMArHUTHBIC BOJTHBI.
KBanrtoBsie siBnenus"
KonrponsHas padora no Teme
93 "DIeKTPOMarHuTHOE TOJIE.
DNeKTPOMarHUTHBIC BOJTHBI. 05.05.2026
KBanToBsbie siBneHus"
[ToBTOpenue, o6o0IICHNE.
94 Jlaboparopubie paboOTHI 11O bubmorexa HOK
" . " 06.05.2026 | https://m.edsoo.ru/ff0c245a
Kypcy "B3aumMozeicTeue Ten
95 [ToBTOpenue, 06001IeHUE. bubaunoreka LIOK
Pemenue pacueTHbIX 1 08.05.2026 | https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
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KauyeCTBEHHBIX 3aa4 10 TEME
"TemnnoBsie npoecch”

[ToBTOpeHmE, 0600IICHNE.

96 Pemrenne pacueTHsIx 1 1 bubmmoteka [JOK
Ka4yeCTBEHHBIX 3a7a4 110 TEME 12.05.2026 | https://m.edsoo.ru/ff0c2a22
"KIIJI TermIoBeIX aABUTaTeiaci”

[ToBTOpeHue, 06001IeHNE.

97 Pewrenne pacueTHbIX U 1 bubmuoreka [JOK
KAUYeCTBEHHBIX 3a7a4 10 TEME 13.05.2026 | https://m.edsoo.ru/ff0c2b30
"KII[ snexktpoycTaHoBOK"

[ToBTOpEeHue, 006001IEeHNE.
98 JIaGopatopHbie pabOTEI 11O 1 1 buGnnorexa LIOK
p” p P " 15.05.2026 | https://m.edsoo.ru/ff0c2¢52
Kypcy "CBETOBBIC SIBICHUS
[ToBTOpenue, o6o0IICHNE.

99 Pabora ¢ TekcTamu 1o Teme | Bbubnuoreka [JOK
"3aKOHBI COXpaHEHUS B 19.05.2026 | https://m.edsoo.ru/ff0c2d6a
Mexanuke"

[ToBTOpenue, o6o0IIeHNE.
100 Pabota ¢ TeEKCTaMH 110 TEME 1 bubmorexa LIOK
20.05.2026 | https://m.edsoo.ru/ff0c2e82
"Konebanus 1 BOJIHEL"
[ToBTOpEeHME, 0000IICHNE.

101 Pabora ¢ TekcTamu o Teme 1 bubmmorexa HOK

" | 22.05.2026 | https://m.edsoo.ru/ff0c3044
CBeTOBLIE SIBICHUS
[ToBTOpeHme, 0600IIEHNE.

102 Pabora ¢ TekcTamu o Teme 1
"KBanToBas u sigepHas ¢puzuxa"

OBIIEE KOJIMYECTBO YACOB I10 102 7

I[TPOT'PAMME
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MMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOU
OBPA3OBATEJBbHOM TPOIT'PAMMBI OCHOBHOI'O OBIIIETI'O OGPA3OBAHUS

9 KUIIACC

Kon
NpoBEpPsSIEMOro
pe3yJbTara

IIpoBepsieMble MpeMeTHBIE PE3YJILTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHHSs

1.1

HCIOJb30BaTh NU3YUCHHBIC TTIOHATUA

1.2

pa3anvaThb ABJICHHUA IO OMMMCAHUIO UX XaPAaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB, IECMOHCTPHUPYIOIINX
JAaHHOC (bmﬂquKoe SABJICHHC

1.3

pacro3HaBaTh MPOSIBICHUE HM3YYCHHBIX (DU3UYCCKUX SBICHUN B OKPYXKAMOMIEM MHpE, B TOM YHCIIC
(u3nveckue SBICHUS B TIPUPOJIE, IPU STOM IIEPEBOJUTH MPAKTUICCKYIO 33/1ady B YUCOHYIO, BBIICIATH
CYIIECTBEHHBIC CBOHCTBA (TIPU3HAKH) (PU3UICCKUX SBICHUN

1.4

OMHKCHIBATH U3YYCHHBIC CBOWCTBA TN U (U3NUECKUE SBJICHUS, UCTIONB3Ys (PU3NUCCKUE BEITMUHHBI, IIPH
ONKCAaHUM TPABUIBHO TPAKTOBATh (DU3UYECKUN CMBICT HCIOJIb3yEMbIX BEIHYWH, O0O3HAYCHHS U
eIUHUIIBI (PU3HYCCKUX BEIMYUH, HAXOJUTH (POPMYJIBI, CBSI3BIBAIONINE JaHHYIO (DH3UUCCKYIO BEIUIHHY
C IpYTFIMH BEIMIMHAMHE, CTPOUTH Tpa(UK N3yUEHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITHINH

1.5

XapaKTepru3oBaTh CBOMCTBA TCI, (1)I/I3I/I‘IeCKI/Ie ABJICHUA W NPONLCCChI, UCIIOJIb3YA M3YUCHHBIC 3aKOHBI,
IIpU 5TOM J1aBaThb CJIIOBECHYIO (bOpMyJ'II/IpOBKy 3aKOHa M 3alMUChIBAThL €T0 MATCMATUYCCKOC BLIPAKCHUEC

1.6

OOBSCHATH (PU3UIECKUE MPOLIECCHl U CBOWCTBA TEN, B TOM YHCIE U B KOHTEKCTE CHUTyalldil MPaKTHKO-
OpUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUUHMHHO-CIIECTBEHHBIC CBSI3M, CTPOUTH OOBACHCHHE U3 2
— 3 JIOTMYeCcKHX IIaroB ¢ MOMOIIBIO 2 — 3 U3Y4YEHHBIX CBOMCTBa (DM3MUYECKUX SIBJICHUM, (HU3MUECKUX
3aKOHA UJIM 3aKOHOMEPHOCTH

1.7

pemaTs pacd€éTHBIC 3a1aun (ONMHpPAONIecs Ha CHCTeMy W3 2 — 3 ypaBHEHHI), HCIIONB3Ys 3aKOHBI U
(bopMyel, cBs3pIBatOIe (U3MUECKUE BEIWYMHBL HA OCHOBE aHAIM3a YCIOBHS 3aJa4d 3alHCHIBATH
KpaTKO€ yCJIOBUEC, BBIABJIATL HEAOCTAIOMINE NI HU30BITOYHBIE JaHHBIC, BBI6I/IpaTI) 3aKOHBI 1 (I)OpMyI[I)I,
HeO6XOHI/IMBIe U1 pCIICHUA, ITPOBOAUTH paC‘-IéTI)I N OLCHUBATHL PCAJTHUCTUYHOCTH ITOJTYYECHHOI'O
3Ha4YCHUs (HU3UUCCKON BEITHMYMHBI

1.8

pacro3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO PEIINTh NPU TOMOIIM (DU3MUIECKHX METOMOB, HCIIONB3YS
OIMCAHUE MCCIIEAOBAHMS, BBIICIATH NIPOBEPSEMOE MPEITONOKEHNE, OLIEHUBATh IPABHUIBHOCTD MOPSIKA
MIPOBEICHHS MICCIICIOBAHMS, IETaTh BBIBOJIB, HHTEPIPETUPOBATH Pe3yIbTaThl HAOIIOICHUH U ONIBITOB

1.9

NPOBOJMTH OIBITHl 110 HAONIONCHUIO (U3MYECKUX SBICHUHA WM (U3HYECKHX CBOMCTB T
CaMOCTOSTENIEHO COOMPATh yCTaHOBKY M3 M30BITOYHOTO Habopa 000pyIOBaHMS, ONHMCHIBATE XOJ OIBITA
U €ro pe3yJbTaThl, POPMYINPOBATH BHIBOABI

1.10

NPOBOJHUTh MHPH HEOOXOOUMOCTH CEPUIO NPSAMBIX HW3MEPEHHMI, Ompenessis CpeaHee 3HA4YCHHE
M3MepsSIeMON BEeMYUHBI (POKYCHOE PacCTOSHUE COOMpAromieii IMH3HI), 000CHOBEIBATh BRIOOP criocoda
H3MepeHus (M3MEpHUTEIRHOTO0 Tprbopa)

MIpOBOAUTL HCCJICAOBAHUC 3aBHCUMOCTEH (1)I/ISI/I‘JCCKI/IX BCJIMYMH C HCHOOJb30BAaHUCM [MPAMBIX
H3MepeHHfI: MJIaHUPOBATh HCCICAOBAHUEC, CAMOCTOATCIBHO CO6I/IpaTI) YCTAaHOBKY, q)HKCI/IpOBaTL
PE3yIbTaThI HOJ'Iy‘ieHHOﬁ 3aBUCHUMOCTHU (1)I/IBI/I‘I€CKI/IX BCJIIMYMH B BHJIC Ta6J'II/H_lI/I Fpa(l)I/IKOB, JcaTb
BBIBOJIBI I10 PE3YJIbTATAM MCCICAOBAHUS

1.12

MIPOBOAWUTL KOCBCHHBLIC H3MCEPCHUS (l)I/I3I/I‘-IeCKI/IX BCJIMYMH: IUIAHUPOBATH HU3MCPCHUA, COGI/IpaTI)
OKCIICPUMCHTAJIbHYIO YCTAHOBKY H BBIINOJHATH HU3MCPCHUSA, CICAYSA HpeHHOX(eHHOﬁ HWHCTPYKIHWH,
BbIYUCJIATL 3HAYCHUC BCIIMYMHBI M aAHAJIU3UPOBATH IMOJYUYCHHBIC PE3YyJIbTAThl C y‘léTOM 3aﬂaHHOI>'I
IOrpCIIHOCTH I/ISMepeHI/Iﬁ

1.13

co0IrI0aTh ImpaBujia TCXHUKN 0€e30MacHOCTH npu pa60Te C J'IaGOpaTOpHI:-IM 060py)1013aHHeM

1.14

pa3nnyarh OCHOBHbBIC HMPU3HAKKM M3YYEHHBIX (PU3MYECKUX MOJIENIei: MaTepuaibHas TOUKa, aOCOIFOTHO
TBEPAOE TEJNO, TOYEUHBIM WCTOYHHMK CBETa, Jyd, TOHKAas JIMH3a, IUIaHETapHas MOJENTh aToMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO siJipa

XapaKTepHU30BaTh MPHHIUIEI ICHCTBHS N3Y4YEHHBIX IPHOOPOB U TEXHUIECKUX YCTPOMCTB C OMOPOi Ha
UX OIHUCAHUS, UCIIONB3Ys 3HAHUS O CBOWCTBAX (PU3MYECKHX SBICHMN M HEoOXommMble (hU3HMUECKHE
3aKOHOMEPHOCTH

1.16

UCIIONIb30BaTh CXEMBI 1 CXEMAaTHIHBIE PHUCYHKH N3yYEHHBIX TEXHHUECKHX YCTPOHCTB, H3MEPHUTEIBHBIX
IpuOOPOB M TEXHOJIOTHYECKHUX IPOLECCOB NPH PEUICHHH YYeOHO-PAaKTHYECKUX 3a/1ad, ONTHYECKHE
CXEMBI JUISl TIOCTPOCHUS N300paKEHUH B IIIIOCKOM 3€pKaJie U COOMpArOIIeH JINH3E

1.17

NpUBOJAUTL TIPUMEPLL (HaXO,HI/ITI) I/IH(I)OpMaIII/IIO (6] anMepax) MMPAKTUYCCKOIr'0  HCIIOJIb30BAHUSA
(1)I/ISI/I‘ICCKI/IX 3HAHHHN B HOBCG,Z[HGBHOﬁ JKHU3HU I obecreueHuss 0€30IMaCHOCTH npu 06paH_[€HI/II/I C
HpI/I60paMI/I U TCXHHUYCCKHMH YCTpOﬁCTBaMH, COXpPAaHCHUA 3O0POBbA U CO6J'IIOI[CHI/I$I HOpM




9KOJIOTMYECKOT0 MOBEJICHHUS B OKpYXKAIOLIeH cpejie

1.18

OCYIIECTBIIATh MOMCK HH(pOPMAanuK (PU3NYECKOro CoAepkaHus B ceTH VHTEpHET, caMOCTOSTEIbHO
(opMyTHpysT TOHCKOBBIH 3amlpoc, HaXOOWTh IIyTH OINpPEICICHUS JOCTOBEPHOCTH MOIyYCHHOU
MH(OpPMANNHU HAa OCHOBE MMEIOIINXCS 3HAHUH ¥ JOTIOJIHUTENbHBIX HICTOYHUKOB

HCIOJIB30BATh TPU BBITOJHCHUN YUYCOHBIX 3aaHWi HAYYHO-TIOMYJSIPHYIO JHTEPATypy (HHU3NIECKOTO
CONICpXKaHWs, CHpPaBOYHBIE MaTepHalibl, pecypcsl ceTu VIHTepHeT, BiageTb MNpuéMaMu
KOHCIIEKTHPOBAHUSI TEKCTa, IpeoOpa3oBaHus HHPOPMALIUU U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO

1.20

C03/1aBaTh COOCTBEHHBIC MUCHbMEHHBIC M YCTHBIC COOOIICHUS Ha OCHOBE MH(OPMAIIMU M3 HECKOJIBKHUX
HUCTOYHUKOB (DU3MYECKOTO COJEpXKAHUs, MYONWIHO MPEICTABIATh PE3yIbTaThl IPOCKTHOW FITU
HCCIEIOBATENIbCKON JESTENIbHOCTH, MPU 3TOM TPAaMOTHO HCHOJb30BaTh M3YyUYEHHBIM TMOHATHIHBIN
ammapar W3ydaeMoro pasnena (U3WKA W CONPOBOXIATh BBICTYIUICHHE TIPE3CHTAIMCH € YUYETOM
0COOEHHOCTEH ayTMTOPHU CBEPCTHUKOB

1.21

Ipyu  BBIMOJHCHUH y‘-Ie6HI)IX MMPOCKTOB U I/ICCHeﬂOBaHI/Iﬁ (l)PI?;H"ICCKI/IX mpoHecCoOB pacrpeaciiaThb
0053aHHOCTH B rpymnre B COOTBETCTBUM € NOCTABJICHHBIMU 3a/la4aMU, CIICAUTH 3a BBIIIOJTHCHHUEM IJIaHA
HeﬁCTBHﬁ 1 KOPPCKTHUPOBATh €r0, aICKBATHO OLICHUBATDH COOCTBEHHBII BKJIaJ B ACATCIIBHOCTD I'PYIIILIL,
BBICTpaWBATb KOMMYHUKATUBHOC BSaHMOﬂCﬁCTBHG, IMPOSABJISAA TOTOBHOCTH Pa3spCulaTb KOH(I)J'II/IKTBI




HNPOBEPAEMBIE DJIEMEHTDBI COAEP KAHUSA 9 KIIACC

Kon
paszena Kox snemenra [IpoBepsieMbIe 3IEMEHTHI COJICPKAHUS
MEXAHUWYECKUE SBJIEHW A

8.1 Mexanndeckoe JBmKeHne. MatepuanbHas Touka. Cuctema oTcuéra

8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHIKCHUS

8.3 PaBHOMepHOE NPsIMONMHEIHOE TBH)KEHUE

3.4 ###Par#t#HepaBHoMepHOE  TIpsiMonMHEHOe aBmwkeHWe. CpemHsas W
MT'HOBEHHAsI CKOPOCTh TeJIa IPU HEpaBHOMEPHOM JBIDKECHUH

8.5 Yckopenne. PaBHOYCKOpPEHHOE MPSMOJIMHEHHOE ABHKEHUE

8.6 #HH#Par#t#CpoOoanoe nagenue. OnbiThl [anuies
#i#HPar#H#PaBHOMEpHOE IBMXKEHHE TO OKpykHOcTH. [lepwon u yactoTa

8.7 oOpamenns. JluHeitHass W yrioBas cKopocTH. lleHTpocTpemuTenbHOE
YCKOpEHHUE

8.8 [TepBerit 3akoH HeroToOHA

8.9 Bropoii 3akon HeloTona

8.10 Tpetuii 3akon HeloToHa

8.11 HHHParH# IpuHIINT CYyTIePIIO3UITNH CHIT

8.12 Cuiia ynpyroctu. 3akoH ['yka

813 ##HPar###Cunia TpeHus: cuia TPEHUS CKOJIBKEHUS, CUila TPEHHUs TOKOs,
JIPYTHC BUJIbI TPCHUS

314 ##HPar###Cuita TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHUS. YCKOpEHHE
CcBOOOIHOIO MagcCHUs

815 Jsmwkenne traner Bokpyr Comama. [lepBas kocMudeckas CKOpPOCTB.
HeBecomocTh 1 meperpy3ku

8.16 PaBHOBecHe MaTepUANBEHOM TOYKU. AOCOIIOTHO TBEPIOE TEIO

817 #H#H#HPar#t#PaBHOBecHe TBEPAOTO TeNa C 3aKPEIUIEHHON OCBIO BpAIIECHUS.
MowmeHT cunbl. LleHTp TsxecTu

] 8.18 Hmnynsce Tena. U3smMenerne umirynbea. UMOyIse CHITEL

8.19 3aKOH COXpaHCHHMs UMITYJIbCa

8.20 PeakTnBHOE ABM)KEHUE

8.21 Mexanndeckas paboTa ¥ MOIITHOCTh

8.22 PaGota cui TspkecTH, ynpyrocTd, TpeHust. CBs3b SHEpTHU M pabOTh

8.23 [ToTeHnManpHas YHEPIUsl TeJa, MOJHATOTO HaJl IOBEPXHOCTHIO 3eMIn

8.24 [ToTeHnManpHas SHEPTHS CKATON IPYKUHBI

8.25 Kunernueckast sueprusi. Teopema 0 KHHETHYECKOW SHEPTHU

8.26 3aKoH cOXpaHEHUs] MEXaHWYECKOll sHepruu
[IpakTrdeckue padoOTHI:
OrnpeneneHue cpeaHeld CKOPOCTH CKOJMBXKEHHsS Opycka WM JBIKEHUS
mapuka 0 HAKJIOHHOW miIockocTdu. OmpenencHue yCKOPEHHWs Tena Mpu
PaBHOYCKOPESHHOM JBIKCHHH IO HAKJIOHHOH MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IMYyTH OT BPEMEHHU IIPU PABHOYCKOPCHHOM
JIBIOKCHUU 03 HaYaJIbHOU CKOPOCTH.
[IpoBepka THIIOTE3BI: €CIH TIPU PABHOYCKOPCHHOM JBIDKCHHH 0e3

8.27 HA4aJdbHOM CKOPOCTH IIyTH OTHOCSTCS KakK pAJ HEYETHBIX 4YHUCEN, TO
COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHHU OJMHAKOBBI.
HccrnenoBanrme 3aBHCHMOCTH CHIIBI TPEHHS CKOJNBXKEHHS OT  CHIIBI
HOpManmpHOTO  nmaBieHus.  OmpexmencHue — KOdQQPHUIHMEHTa  TPEHHS
ckonpxkeHns. OmnpeneneHue >KECTKOCTH TpyXuHBL OrtpeneneHue padOTHI
CHIIBI TPEHHS IPH PABHOMEPHOM [IBIDKCHHH Tela II0 TOPU30HTAIBHOU
nmoBepxHocTH. OmnpeesieHre paboThl CHITBI YIPYTOCTH MPHU MOABEME Ipy3a C
MCIOJIh30BaHUEM HEMOBH)KHOTO U MOJABHKHOTO OJIOKOB

828 Ou3nyueckue SBICHAS B MPHUPOIC: NPWINBEI U OTIUBHI, IBIDKCHHE IUIAHET
ColHEeYHOH CHCTEMBI, peaKTUBHOE JIBHKCHHUE KUBBIX OPTaHU3MOB

829 TexHUYECKUE YCTPOHCTBA: CIUAOMETP, HaTYAKH ITOJIOKEHISI, PACCTOSHHS H
YCKOPCHHS, PAKETHI

9 MEXAHUWYECKHWE KOJIEFAHUS Y BOJIHBI
9.1 Konebarenproe nBmwkeHue. OCHOBHBIC XapaKTEPHUCTUKH KOJIeOaHWM:




nepuon, 4actora, aMIuinTyaa

MaremaTuueckuii U NpPYyKUHHBIA MadATHUKU. lIpeBpalieHue sHepruu npu
KOJIeOaTeIbHOM JIBUKEHHUH

9.2

93 3aryxaromme konebanus. BeiHy X IeHHbIe Koaebanus. Pe3oHanc

Mexanuueckue BoJiHBL. CBoMCTBa MexaHWMYecKuX BoOJH. [IponosibHble U
9.4 MoTepeyHble  BONHBL. JITMHA BOJHBI M CKOPOCTh €€ paclpoCTpaHCHUS.
MexaHHYeCKHE BOJIHBI B TBEPIOM Telle, CCHCMHUECKHE BOJHBI

9.5 3ByK. I'poMKOCTE U BbIcOTa 3ByKa. OTpaskeHue 3ByKa

9.6 Hubpa3ByK U yIbTPa3BYK

[MpakTrueckne paboTHI:

Omnpernenenne 4acTOTH M IEPHOIA KOIEOaHHIH MaTeMaTHIECKOTO MasTHHKA.
Omnpenenenne 4acTOThl ¥ IEPHOA KONEOaHUH PYKUHHOTO MasiTHUKA
HccnenoBanue 3aBHCHMOCTH TIEpHOJa KOINEOAHUH IMOJBELICHHOTO K HUTH
rpy3a OT AJHHBI HUTH. McciemoBaHue 3aBUCHMOCTH Iepuoja KoJjieOaHMA
MpY)KMHHOTO MasfTHHKa OT Macchl TIpy3a. IIpoBepka HE3aBHCHUMOCTH
nepuosia KoiebaHuil rpysa, HOJBEIIEHHOTO K HUTH, OT MacChl Ipy3a H
XKECTKOCTH NPYXKHHBI. VI3MepeHne yckopeHHs CBOOOIHOTO MajieHHs

9.7

93 Ousnueckue SBICHHS B MPUPOIAC: BOCHPHUATHE 3BYKOB IKHBOTHBIMH,
) 3eMJIETPSICEHUE, CEICMUYECKHE BOJHBI, IIyHAMH, 3XO0

TexHn4IecKHe ycTpoicTBa: 3XO0JIOT, HCHONb30BAHNE YJIBTPa3ByKa B OBITY U
TEXHHUKE

9.9

OJIEKTPOMATHUTHOE IOJIE 11 9JIEKTPOMATHUTHBIE BOJIHBI

DNEeKTpOMarHUTHOE  ToJie.  DIEeKTpOMarHUTHble  BOJMHBL.  CBOMCTBa

10.1
3JICKTPOMArHUTHBIX BOJIH
10.2 [ITkasa 3IeKTPOMarHUTHBIX BOJTH
103 DnekTpoMarauTHas npuponaa cBera. CKopocTh cBeTa. BoHOBBIE CBOHCTBA
) CBETa
10 [IpakTryeckue pabOTHI:
10.4 W3ydeHue CBOWCTB 3JICKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOTO
tenedoHa
105 ®dusuueckue SABJICHUSA B MPUPOJC: OHOJOTMYECKOE ICHCTBUE BUIMMOTO,
) yYIbTPa(QHOICTOBOTO U PEHTTEHOBCKOTO M3ITyUCHHN
10.6 TexHUUECKHE yCTPOHCTBA: HCIIONB30BAHHUE SJIEKTPOMATHUTHBIX BOJH LIS
) COTOBOM CBSI3U
CBETOBGIE ABJIEHUA
11.1 JlyueBas monenb cBeTa. ICTOUHUKH CBETa
11.2 [IpsmonuHeliHOe pacpoCcTpaHEeHUE CBETa
11.3 Orpaxxenue ceta. [Imockoe 3epkano. 3aKOH OTpaKCHHS CBETa
11.4 [Ipenomnenue cBera. 3akoH mpenomiieHusi cBera. [lonHOe BHyTpeHHee
) OTpaXXCHHE CBETA
11.5 JIunza. Xon iydeii B TuH3E
11.6 Onrtudeckas cucteMa (oToanmapara, MUKPOCKOTa M TEJIECKOIa
11.7 I'na3 kak ontuyeckas cucreMa. ban3opyKkocTh U AajbHO30PKOCTh
11.8 Pasznoxenue Oemoro cBera B crektp. Ombitel Hetorona. CrioxeHue
) CIIEKTpaJIbHBIX 11BETOB. [lucnepcusi ceTa
[IpaxkTryeckue pabOTHI:
11 #iHPar#Ht#lccnenoBanue 3aBUCHMOCTH YIJIa OTPAKEHHUS CBETOBOTO JIy4a OT
yriia najieHus.
#iHPar#t#l13ydyeHue xapakTCPUCTUK H300paKeHHS MpPEAMETa B IJIOCKOM
3epKae.
UccnenoBanue 3aBUCUMOCTU yria MPEJIOMIIEHHS CBETOBOrO Jiyya OT yria
11.9 I1aJICHUs] Ha TPaHULE «BO3LYX — CTEKIION.
[Monmyuenne N300paXeHUH C TOMOIIBI0 COOMPAIOIICH JTHH3BL.
Omnpeneneane (OKYCHOTO PACCTOSIHHUS W ONTHYCCKOH CHIIBI COOMparoIIei
JUH3BL
OnBITH IO PA3TIOKEHHIO OETIOTO CBETa B CIIEKTP.
#OMBITBI IO BOCIPHUATHIO IIBETA MPEIMETOB IPH MX HAOIIOJCHHH Yepes3
IIBETOBBIC (DUIIBTPHI
11.10 Ousnueckue sBIeHUs B mpupoje: 3arMeHus Comxna u JIyHBI, 1Beta Ted,

ONTHYECKHE ABJICHUS B aTMochepe (1iBeT Heba, pedpakiys, paayra, MEPax)

11.11 TexHn4eckue ycTpoicTBa: OUYKH, IEpUCKON, (oroammnapar, ONTHYECKHE




CBCTOBOJBI

12

KBAHTOBGIE ABJIEHUA
12.1 Omneitel Pesepdopa u mianerapHas Mojelb atroMa. Mojienb aroma bopa
12.2 Hcnyckanue u nornouieHue csera aroMoM. KpaHTel. JIuHelWyaTsle COIEKTpEI
12.3 PapnoaktiBHOCTB. Allb(a, 0eTa- ¥ TaMMa-H3JydeHUs]
12.4 Crtpoenne aToMHOTO sifipa. HyKITIOHHAsI MOJIENTh aTOMHOTO siipa. M30Tomb!
12.5 PangnoaxTuBHbIe npeBpaueHus. Ilepuoa nosypacnajga aTOMHBIX siEp
12.6 SnepHbie peakunu. 3aKOHBI COXPAaHEHHUS 3apsIOBOI0 M MACCOBOTO YHCEI
12.7 DHeprusi cBsI3U aTOMHBIX siziep. CBsI3b Macchl M SHEPTUU
12.8 Peaknuu cunTesa u aenenus saep. Mcrounuku sueprun CosHna u 3BE371
12.9 SnepHas sHepretuka. [IeicTBUE PalMOAKTUBHBIX M3JIyYCHUH Ha >KUBbBIE
OpTaHU3MEI
[TpakTrueckne paboTHI:
HaOmrofieHue CIIOMIHBIX U IMHEHYAThIX CIIEKTPOB M3IIyYEHUS!.
12.10 HccrnenoBanue TpeKOB: U3MEPEHNE YHEPTUN YACTHUIIHI IT0 TOPMO3HOMY ITYyTH
(1o ororpadusim).
H3mepeHune paguoakTHBHOTO hoHa
Ou3nueckue SBICHUS B IPHPOJE: €CTECTBEHHBINM paaMOaKTUBHBIN (oH,
12.11 KOCMUYECKHUE JIYYH, PAAUOAKTUBHOE H3IYYCHHE MPUPOIAHBIX MHHEPAIOB,
JieficTBHE paIMOaKTHBHBIX M3JIyUYeHHI Ha OpTraHU3M YeJOBeKa
1212 TexHH4YecKHe YCTPOWCTBA: CIEKTPOCKOIN, WHAWBUAYAIBHBIH O3UMETP,

kamepa Bunbcona




TITIPOBEPSIEMBIE HA OI'3 IO ®U3UKE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA30OBATEJIBHOM ITPOI'PAMMBI OCHOBHOT' O OBIIIETO OBPA3OBAHUA

Ko .
I 021[3e SEMOLO IIpoBepsiemble TpeOOBaHNS K NPeIMEeTHBIM pe3yJbTaTaM 0230BOr0 YPOBHS OCBOEHUSI OCHOBHOM
TII)JCGOII})aHI/ISI 00pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI0 00111ero o0pa3oBanus Ha ocHoBe ®I'OC

[Tonumanue ponu (HU3MKH B HAYYHOW KapTHHE MHUpa; c(HOPMUPOBAHHOCTD 0A30BBIX MPEJCTABICHUH O
3aKOHOMEPHOW CBSI3M M II03HABAEMOCTH SIBIICHHH MPUPOJIBI, O POJIM IKCIepUMeHTa B (usuke, o
cuCcTeMOOOpasylolei poir (U3UKH B Pa3BUTHH E€CTECTBEHHBIX HAayK, TEXHUKHM W TEXHOJOTHH, 00
9BOJIOLMH (PU3NUECKUX 3HAHUN M UX POJIH B I[EJIOCTHOW €CTECTBEHHOHAYYHOW KapTHHE MUPa, O BKJIaJle
POCCHHCKMX U 3apyOeKHBIX Y4YEHBIX-(U3UKOB B pa3sBUTHE HayKH, OOBSCHEHHE IPOIECCOB
OKPY>KaOLIET0 MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTUH

3HaHMs 0 BUJAX MaTepuu (BELIECTBO U MOJIE), O ABMIKEHHH KaK CIIoco0e CyIeCTBOBaHHS MaTepHH, 00
ATOMHO-MOJIEKYJISIPHOM TEOPUU CTPOEHHS BEIECTBA, O (DM3MYECKOH CYIIHOCTH SIBICHHH INPHPOJIBI
(MexaHMYeCKUX, TEIUIOBBIX, DJIEKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE pa3iMyarh SIBJICHHS II0
OITMCAHHMIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOUIMX JTaHHOE (U3MUYECKOE
SIBJICHUE; YMEHHUE PacllO3HABATh MPOSIBICHNE U3YYEHHBIX (PU3MUECKHX SIBICHUH B OKPYKAIOIIEM MHpE,
BBIJIEIISISL X CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN)

Bnanenune ocHoBamu MMOHITUHHOTO amnmnapara 1 CUMBOJIMYCCKOT'O A3bIKa (l)I/ISI/IKI/I 1 HUCIIOJIB30BAHUC UX
U peUICHUA y‘-Ie6HI)IX 3aja4; YMCHHUC XapaKTCpU30BaTb CBOIiCTBa TCII, (1)I/I3I/I‘ICCKI/IC SABJICHHUSA H
IIPOHECChl, UCTIOJIb3YS (byH,HaMeHTaHLHI)IG 1 SMIMPUYCCKUC 3aKOHBIL

YMeHue OnMCHIBaTh N3Yy4YCHHBIC CBOMCTBA TE€N U (I)I/I?,I/I‘-ICCKI/IG ABJICHUA, HCIIOJIb3Ys (I)I/I?,I/I‘-ICCKI/IE
BCJINYUHBI

Branenne ocHOBaMU METOZOB HAYYHOTO MO3HAHMS ¢ YYETOM COOITIOICHHMS PaBml 6e301aCHOr0 TPyAa:
HaOJIIoAeHNE (PU3HICCKUX SIBICHHUM:

YMCHHE CaMOCTOATEIBHO COOMpaTh OKCHEPUMCHTANBHYIO YCTAaHOBKY M3 JaHHOro HaGopa
000OpyZIOBaHHsS IO WHCTPYKIUH, OIMCHIBATh XOJ ONBITA ¥ 3aMUCHIBATh €r0 PEe3yJbTAaThl,
(OpMyITHPOBATH BBIBOJIBI;

MPOBEICHHE TPSIMBIX M KOCBEHHBIX M3MEPCHUH (DU3MUYECKUX BEIMYMH: YMCHHE IUIaHHPOBAThH
HU3MEPEHHsI, CAMOCTOSITEIIBHO COOMPATh AKCIEPUMEHTANBHYI0 YCTAHOBKY MO MHCTPYKIHH, BHIYHCISATH
3HAYCHUE BEJIMYMHBI M AHAIU3UPOBATH MOJNYYCHHBIC PE3yNbTAThl C YYETOM 3aJaHHOI HOTPEIIHOCTH
PE3yJIbTaTOB H3MEPEHUIA;

OpPOBEICHNEC  HECIOKHBIX  OKCIICPUMEHTAJIbHBIX  HCCICIOBAHUI;  CAMOCTOSTENBHO  COOMparh
9KCHEPUMEHTAIBHYI0 YCTAHOBKY U TPOBOAWTH HCCIENOBAHME [0 HHCTPYKLUHH, MPEICTABIATH
[OJIyYCHHBIE 3aBUCHMOCTH (DU3MYECKHX BEIMYMH B Buae Tabmui © TpauKOB, yUHTHIBATH
HOTPELIHOCTH, 1eIaTh BEIBOIBI II0 PE3yJIHTATAM HUCCIICIOBAHMS

[TonnmaHue XapaKTepHbIX CBOWCTB (U3MUECKUX MOAeIel (MaTepuaibHas TouKa, abCOIMIOTHO TBEPI0E
TEJIO, MOJIETIM CTPOCHUS Ta30B, XKUAKOCTEH M TBEPIBIX TEJ, MUIAHETApHAS MOJAENH aToOMa, HYKJIOHHAs
MOJIeTIb AaTOMHOTO S1Ipa) ¥ YMEHHE MPUMEHSATh UX ISl 00BSICHEHNUS (PU3NIECKHUX MPOIIECCOB

VMeHne oO0bsACHATH (I)I/I3I/I‘-I€CKI/IG mpouecChl u CBOICTBa TCJI, B TOM 4YHUCJIC U B KOHTCKCTC CI/ITyaHI/Iﬁ
MPAKTUKO-OPUCHTUPOBAHHOI'0 XapaKTEpad, B YAaCTHOCTH, BBIABJIATL MPUYUHHO-CIICACTBECHHBIC CBA3U U
CTPOUTH 00BsICHEHHUE C OHOpOﬁ Ha U3YYCHHBIC CBOICTBa (1)PI3I/I‘IGCKI/IX ﬂBHGHHﬁ, (1)I/IBI/I‘I€CKI/IC 3aKOHBI,
3aKOHOMCPHOCTH U MOJCIN

VYMenue pemars pacué€rTHble 3amaud (Ha Oase 2 — 3 ypaBHEHHil), MCIOJIB3Ysl 3aKOHBI U (OPMYJIBI,
CBSI3BIBAIOIIE (PU3NYECKUE BEJIMYMHBI, B YaCTHOCTH, 3alIMCHIBATh KPATKOE yCJIOBHE 3a/auH, BBIBIST
HeJIOCTaoNINe JaHHbIe, BRIOMPATh 3aKOHBI U ()OPMYJIBI, HEOOXOIUMBIE ISl €€ PEelIeHUs, NCII0JIb30BATh
CTIpaBOYHBIC JJaHHBIC, ITPOBOAWTH PACUETHl M OLEHHBATH PEATHCTHYHOCTH ITOMYIEHHOTO 3HAYCHHS
(U3MUECKON BEINYNHBI;, YMEHHUE ONPEACIATh Pa3MEPHOCTh (PU3NIECKON BEITMYMHBI, TOJyYSHHON MPH
pELICHUH 331241

Vmenne XapaKTCpU30BaTh MPUHIUIIBL HCﬁCTBHH TCXHHUYCCKUX YCTpOﬁCTB, B TOM 4YHCJE OBITOBBIX
HpI/I60p0B, 1 MPOMBINUICHHBIX TCXHOJOTMYCCKUX MNPOLCCCOB IO UX OMNHMCAHWUIO, UCIOJb3YyS 3HAHUA O
CBOMCTBaxX (bI/I3I/I‘IeCKI/IX SIBIICHUH 1 HCO6X0,Z[I/IMLIC (I)I/IBI/I‘ICCKI/IG 3dKOHOMCPHOCTH

10

VMeHHe HUCIOIb30BaTh 3HAHUSA O (1JI/I3I/I‘IGCKI/IX SBJICHUAX B HOBCCZ[HeBHOﬁ JKHU3HU JIsd obecreueHust
0e30ImacHOCTU apu 06pameHI/n/1 ¢ OBLITOBBIMH HpI/I60paMI/I U TCXHUYCCKHUMH YCTpOfICTBaMH, COXpaHCHUA
300PpOBbs U CO6J'IIO,HCHI/UI HOPM DJKOJOTHYCCKOTO MOBCJACHHSA B Opr)KaIOHIeﬁ cpeac; MOHUMAHUC
H606XOHI/IMOCTI/I NPUMCHCHUSA ,HOCTI/I)KGHI/Iﬁ (I)I/ISI/IKI/I H  TEXHOJOTHI A4 pallMOHAJIBHOTO
OpHUPOAOIIOJIb30BAHUA

11

OmnbiT moncka, npeoOpa3oBaHUsl M TPEACTABICHHS WHPOpPMAIMU (U3MYECKOTO CONEpKAHUS C
UCIIONIb30BaHMEM  WH(QOPMANMOHHO-KOMMYHHMKAaTHBHBIX  TEXHOJOTMH;  yMEHHE  OIIEHHBATh
JIOCTOBEPHOCTh TOJIYYCHHOW WH(OpManuyd Ha OCHOBE HMCIOUIMXCS 3HAHWH M JIOTOJHHUTEIBHBIX
HCTOYHHMKOB; YMEHHE WCIIOIb30BaTh MPH BBINOJHEHUH Y4YeOHBIX 33JaHUH HAayYHO-IIOYJIIPHYIO
JUTEpaTypy (U3HMUECKOTO COAEPIKaHUs, CIIPAaBOYHBIC MaTepualbl, pecypchl ceTd VIHTepHeT; BiajeHne
6a30BBIMH HaBBIKaMH NPeoOpazoBaHus MHYOPMAIINH U3 OZHOW 3HAKOBOI CHCTEMBI B IPyTYIO; YMEHHUE
CO371aBaTh COOCTBEHHBIEC MMMCHMEHHBIE U YCTHBIE COOOIIEHHS HAa OCHOBE MH(OPMAIMK M3 HECKOIBKUX
HCTOYHHUKOB







HEPEYEHb 3JIEMEHTOB COJAEP)KAHMUSA, IPOBEPAEMBIX HA OI'D 110 ®U3UKE

Kog IIpoBepsieMblii 3J1eMEHT CoJIePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
1.1 Mexannueckoe nBmwkeHne. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTD JIBUKESHIS
PaBHOMepHOE 1 HepaBHOMepHOe nBHKeHHE. CpenHsas ckopocTb. DopMyra Al BRIYHUCICHUS CPETHEH CKOPOCTH:
1.2 v=S/t
PaBHOMEpHOE TIpsSIMONTMHEHOE TBMKCHUE. 3aBUCUMOCTh KOOPIUHATHI Tela OT BPEMEHH B CIIydac paBHOMEPHOTO
MPSIMOJIMHEHHOTO JIBIKCHHUS:
1.3 ) =x,+v.rt
0 X
I'paduky 3aBECHMOCTH OT BPEMEHH IJISI IPOSKIIUN CKOPOCTH, MPOEKINH EPEMEIICHHS, ITyTH, KOOPAMHATHI TIPH
paBHOMEPHOM IPSIMOJINHEHHOM JIBIKECHUH
3aBHCHMOCTh KOOPJMHATHI Tella OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO IMPSMOIHHEHHOTO IBHKCHUS:
o
zh'.
Se(f) =V, *f+a,* =
DopMyIBl UL TPOSKIUHU MTEPEMEIICHUs, MPOCKIIMA CKOPOCTH U MPOCSKIIUHM YCKOPEHUS MPH PaBHOYCKOPESHHOM
MPSIMOJIMHEHHOM JTBH)KCHUH:
2
)= 4 L
1.4 'S:.'()_UD_\" —‘a.\"T‘
U.\'(I) =Upy +a, -1,
a.(f)=canst,
2 2
Uy, -, =2a,s,
I'padmky 3aBUCUMOCTH OT BPEMEHH JJIsl IPOEKIIMU YCKOPEHUS, MIPOCKIIMU CKOPOCTH, MPOCKIUH MepeMELICHUs,
KOOPAUHATEI TP PABHOYCKOPEHHOM HpHMOHHHCﬁHOM JBUXXCHHUU
CBoboxnoe mageHue. GopMyITbl, OMMUCHIBAIOIINE CBOOOAHOE MAJCHUE Tella TI0 BEPTHUKAIN (IBIDKEHUE TElla BHHU3
1.5 WA BBEPX OTHOCHTEIBHO MOBEPXHOCTH 3eMiH). I'paky 3aBUCHMOCTH OT BPEMEHH IS IPOEKITNH yCKOPEHHS,
MIPOEKINH CKOPOCTH M KOOPAWHATEI IPH CBOOOTHOM MaICHHUH TeJla 110 BePTHKAIN
CKOpOCTh PaBHOMEPHOTO IBIKCHHUS Tella 10 OKPYKHOCTU. HampaBieHne CKopoCTH.
®Dopmyna A BEIYUCICHUS CKOPOCTH Yepe3 paauyc OKPY>KHOCTH U IIEPHUOJT OOpaIIeHHUS:
_ 2mR
LentpoctpemutensHoe yckopeHune. HampaBineHne IIEHTPOCTPEMHTENFHOTO —ycKopeHus. opmyma s
BBIYUCIICHHSI YCKOPEHUS:
1.6 4
it v
= R
dopmyiia, CBSI3BIBAIOIIAS IEPUOJ] M YACTOTY OOpAICHHS:
V= ?
Macca. [InotHOCTb BemecTBa. @opmyna 1uist BBIYMCIEHUS TUIOTHOCTH:
1.7 _m
1.8 Cwuiia — BekTopHas pusndeckas BenmnunHa. CII0KeHHE CHIT
1.9 SBnenune unepuuu. [lepsriii 3akoH HeloToHa

1.10

Bropoii 3akoH Herorona:

—

F=m-a

CoHanpaBIeHHOCTh BEKTOpPa YCKOPEHMS Tejla U BEKTOpa CHJIbL, JASHCTBYOIIESH Ha TEO

Bsaumoneiicteue ten. Tpetuit 3akon HproToHa:

Fygi=-Frg

1.12

TpeHI/Ie IIOKOA M TPCHUEC CKOJIbKCHUA. (I)O]I)Myﬂa JJIA BRIYMCIICHUA MOIYJIA CUJIbI TPDEHUA CKOJIBXKCHUA:




Fm=pﬁf

1.13

Hedopmamus Tena. Yupyrue u Heynpyrue aeopMarui. 3akoH ynpyroi aedopmarmn (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHoe TAroTeHue. 3aKoH BCEMUPHOTI'O TATOTCHUA:
my -M-
F = G gl SRR
2
Cuna TsDKECTH. VCKOpeHI/Ie CBO6OHHOFO nagcHusl.
(DOpMyHa JJIA BBIYUCJIICHHA CUJIBI TSDKCCTHU BOJIM3HU MMOBCPXHOCTHU 3emimn: F = mg.
I[BI/I)KQHI/IG IIaHCT BOKPYT COHHHa. HepBaﬂ KOCMHYECKasA CKOPOCTh. HeBecomocTs 1 ICPErpys3sKu

1.15

I/IMHyJ'II)C TEJia — BCKTOpHasA (l)PI3I/I‘{eCKaH BCJIMYHMHA.
p=mo

I/IMHyJ'IBC CHCTEMEI Tell. M3MeHenue HUMITYJIbCA. I/IMHyJ'IBC CHJIBI

1.16

3akoH COXpaHCHHUA UMITYJIbCa 1A 3aMKHyTOI>i CUCTEMBI TCII:
D=my +m, U, =const

PeakTHBHOE NBUKCHUE

1.17

Mexanunueckas padora. @opmMyia 17151 BRIYUCICHUS PaOOThI CHIIBL:

A=Fscoscx

MexaHnyeckass MOIITHOCTb:

N=4
r

1.18

Kunetndeckas u MOTCHIUAJIbHAS SHCPTUA. (DopMyna JJIA BBIYUCIICHHUA KHHETHYECKOU OHEPIruu:

2
E mu
=
Teopema 0 kuHeTH4YeCKOH sHEprur. @opMyiia 1Jis BEIYUCIEHUS TIOTEHIIMAIBHOM SHEPIUH Tela, OAHATOrO
Haza 3eMiéii:

Epzmﬁr

1.19

Mexaanyeckast OHEPIrus:
E=E,+E,

3aKoH cOXpaHEHHs MeXaHU4ecKoi sHeprun. dopmyiia Ui 3aK0HA COXPaHEHHsI MEXaHUYECKOH SHEPTUH B
OTCYTCTBHUE CHI TpeHus: £ = const.
[IpeBpanieHre MeXaHHUECKOW SHEPTUH NIPH HAIWYHUU CHJIIBI TPEHHSL.

1.20

ITpocThie MeXaHU3MBIL. «30JI0TOE MIPABUIIO» MEXAHHUKH.
Ppraar. Moment cuist: M - FL.
YcnoBue paBHOBECHS phlyara:

M, +M; +..=0
[MonsrxHEI 1 HeToMBMKHEIH 051oKkH. KIT/I MpOCThHIX MEXaHU3MOB,
n= Aﬁun&&ﬂa.a

‘4-‘331'12!3.11‘:]31{&3

1.21

JlaBnenue TBEpIOTO TENA.
dopmyiia AJis BEIYUCISHHUSI IaBJIEHUs TBEPOTO Tena:

wd
P="g

Hasnenune raza. ATMochepHOe TaBICHHE.
FI/II[pOCTaTI/I‘IeCKOG JaBJICHUEC BHYTPU KUJIKOCTU.
dopmyiia st BBIYUCIIEHHS JaBI€HHUsI BHYTPH JKHIKOCTH:

p=pgh+p_,

1.22

3akon [Tackains. I'mapaBIudecKuii mpecc




3akon Apxumena. Popmyna i onpeesieHus] BHITAIKUBAIONIEH CHUIIbI, JeHCTBYIONIEH Ha TeNo, MOrpyKEHHOE B
JKUJKOCTh WJIN ras:

1.23 F =pgV
Arx. S
Ycnosue nnaBanus Tena. [lnaBaHue CyJJOB U BO3TyXOIIABAHUE
MexaHuueckue KoiieOaHusl. AMIUIUTYA, NEPUO M 4acToTa KosieObanuid. dopMyia, CBA3bIBAIOIIAS YacTOTy U
nepuoa KojeGaHuii:
1.24 1
V= ?
1.25 MaTemMaTHYECKHH W Py >KHHHBIN MasTHUKY. [IpeBpalieHre SHEPTur IpH KoJie0aTeIbHOM JBH)KCHUN
1.26 3aryxatommue kosiebanus. BoiHyxaeHHsle konebanus. Pezonanc
MexaHmueckue BOJHBL [Ipo1onsHbIe U OmepeyHbIe BOHBL. J{JIiHA BOJIHBI H CKOPOCTh PACIPOCTPAHEHUS BOJIHBIL:
1.27 ;
A=v-T
198 3Byk. I'pomkocTs M BbIcoTa 3ByKa. OTpakeHHE 3BYKOBOM BOJIHBI Ha rpaHuie AByX cpen. MHdpasByk n

) YJIbTPa3BYK
Ipaxmuueckue pabomoi
H3mepeHne cpeqHell TUIOTHOCTH BEILECTBA; apXMMEIOBOM CHIIBL;, KECTKOCTH IMPYKUHBI, KoddduimenTa TpeHus
CKOJIbKEHHUSI; PabOThl CHIIBI TPEHWUS, CHIIBI YHPYTOCTH; CPEAHEH CKOPOCTH JBW)KEHHs Opycka IO HAKIOHHOU
TUTOCKOCTH; YCKOpeHHsl OpycKa NpH IBIDKCHWH 110 HAaKJIOHHOM IUIOCKOCTH; YacTOTHl M IepHoja KoyieOaHWH
MaTEeMaTHYECKOTO MAasATHHKA, YAaCTOTBI W TEPHOAa KOJeOaHWW TMPYXHHHOTO MAasTHHKA;, MOMEHTA CHIIHI,
JICHCTBYIOMIEr0 Ha phIYar; paboOTHl CHIBI YIPYTOCTH MpPH MOABEME TPy3a ¢ TOMOIIHI0 HEMOIBHKHOTO OJIOKa;

129 paboTHI CHITBI YIPYTOCTH TIPH MOIBEME TPY3a € TIOMOIIBIO ITOIBHKHOTO OJIOKA.

’ HccrnenoBanne 3aBHCHMOCTH apXHMENOBOH CHIBI OT 00BEMa MOrPYKEHHOH YaCTH Tela M OT IUIOTHOCTH
KHUJIKOCTH; HE3aBUCHMOCTH BBITAJIKHBAIOIICH CHJIBI OT MAacChl TeJla; CWIBl TPEHHS CKONBXCHHS OT CHIIBI
HOPMAJIFHOTO JIABJIEHUS M OT pOJa MOBEPXHOCTH; CHIIBI YNPYTOCTH, BO3HUKAIOMIEH B NIPYXKHUHE, OT CTEIECHHU
nehopManuu MPYKUHBL, YCKOPEHHsT Opycka OT yria HaKJIOHa HaIpaBJIsAioIIeH; meproaa (4acToThl) KoeOaHUi
HUTSHOTO MasTHHKA OT JUIMHBI HUTH; NEpHO/ia KoJieOaHUH MPY>KMHHOTO MasTHHKA OT MacChl Ipy3a U KECTKOCTH
NPY>KHHBI; UCCIIE0BaHNE HE3aBUCUMOCTH TeproJia KojeOaHnil HUTSHOTO MasiTHUKA OT Macchl rpy3a. IIpoBepka
YCIIOBHSI pABHOBECHSI pblyara
Qusuueckue A1eHUA 8 npupode. TIPUMEPHI ABIKEHHS C PA3TUYHBIMU CKOPOCTSAMH B JKUBOM U HEXXUBOM MPHUPOE,
JieficTBHEe CHUJIBI TPEHUS B NMPHUPOJE U TEXHUKE, NMPHJIMUBBI U OTIUBHI, JBIKeHHE IUTaHeT CONHEYHOM CHCTEMBI,

1.30 PEaKTUBHOE JBIDKEHUE JKMBBIX OPraHW3MOB, PbIYard B TeJle YeJOBeKa, BIMSHHE aTMOC(HEpHOro JaBieHHs Ha
JKMBOM OpraHM3M, IIaBaHHE PBIO, BOCHPHSITHE 3BYKOB JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMHYECKHE BOJIHBI,
I[yHaMU, 9X0
Texnuueckue ycmpoticmea: CHHIOMETP, AATYUKH TOJOXKCHHUS, PACCTOSHUA U YCKOPEHHs, IHHAMOMETD,
131 MOJIIMITHUKY, PpaKeThl, pblYar, IMOABWKHBIH W HENOABWXKHBIA OJIOKHM, HAaKJIOHHAas IIOCKOCTb, IPOCTHIC

’ MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCYABI, YCTPOWCTBO BOJOINPOBOA, THAPABIMYECKUI Mpecc, MaHOMETD,
Gapomerp, BEICOTOMED, IOPLIHEBOK HACOC, ApEOMETP, 3XOJIOT, HCIOJIB30BaHUE YIBTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA

21 OCHOBHBIC TTOJIOKCHUS MOJICKYIISIPHO-KHHETHYECKON TEOPHUH CTPOCHUS BemecTBa. Moenu TBEPAOTo, JKUAKOTO U

) razoo0pa3Horo cocTOsHUH BemecTBa. Kpuctammmaeckne U aMmophHBIC Tena

29 JIBmkeHue uactul BemecTBa. CBsI3b CKOPOCTH JBMXKEHUSI YaCTHIl C TeMIepaTypoi. bpoyHoBckoe ABMKEHHE,

) T dy3us

23 CMaunBaHuE U KaOWUISIPHBIC SIBICHUS

2.4 TermnoBoe pacIMpeHNe U CKATHE

2.5 TenoBoe paBHOBECHE

2.6 BHyTpeHHsis sHeprusi. Pabota u Terionepeaaya Kak crocoObl M3MEHEHUs] BHYTPEHHEH SHEpruu

2.7 Bup! Termionepeaadn: TEMIONPOBOAHOCT, KOHBEKITHNS, H3TyUCHNE
HarpeBanue u oxnaxaenue ten. KomuuecTBo TeNnoThL. Y AeNbHAas TEIUIOEMKOCTb:

2.8 o ¢ i

O=cem(t,—t,)

3aKoH COXpaHEHHs SHEPTHH B TEIIOBBIX poleccax. Y paBHEHHE TEIIOBOTO OanaHca:

2.9 I i e

Q]. T Q’} B T e 0
210 Ucnapenne n koHaeHcanus. V3MeHeHHe BHYTPEHHEH SYHEPTHUHU B MPOIlecce HCIapeHus M KOHaeHcaun. Kumenue

) JKUJKOCTH. Y IelibHas TeII0Ta napoodpazosanus: L = O/m

2.11 BnaxHocTs BO3ayXa
212 [InaBnenue u xkpucraumszanus. MIsmeHeHne BHyTPEHHEN SHEPIUM IIPU [UIABJICHUM U KPUCTAJUIM3ALUU. Y IeIbHAast

TCIIJIOTA IJIABJICHUSA !




,_9
h=—
m

2.13

BHyTpeHHSS SHEPTUs CrOpaHHs TOIUIMBA. Y ISNIbHAS TEIUIOTa CTOPaHUs TOIUINBA: ¢ = O/m

2.14

[MpuHIMIE! paboTh! TemioBbx aeurateneii. KI1/1 TermmoBoro nBuraTens

2.15

Ipaxmuuecxue pabomoi

N3mepenue ynenbHON TEIUNIOEMKOCTH METaJUIMYECKOTO IWIMHAPA; KOJMYECTBA TEIUIOTHI, MOJyYEHHOTO BOJIOM
KOMHATHOW TeMIepaTypbl (UKCUPOBAHHOW MAacChl, B KOTOPYHO OIYIICH HArPEThId IWIMHAP, KOJIUYECTBA
TEIUIOThl, OTAAHHOTO HArpeThiM LWIMHIPOM, I[OCJE OIYCKaHWs €ro B BOJYy KOMHATHOM TeMIEpaTyphl;
OTHOCUTENIbHOM BIAXXHOCTH BO3[yXa; VYAEIbHOW TEIJIOTH IUIaBleHUs Jpaa. VccrnenoBanue wu3MEHEHHs
TeMIepaTypbl BOJB IPU PA3IUYHBIX YCIOBUAX; SBICHUS TEIUIOOOMEHA IPH CMEIIMBAHUHN XOJOJHON M ropsuei
BOJIBI; ITpoIlecca MCIapeHus

2.16

Qusuyeckue s61eHUs 8 npupode: TTOBEPXHOCTHOE HATSHKCHUE U KAMMUISPHBIC SBIICHUS B MPHUPOJIE, KPUCTAILIHI B
npupoje, uznydenue CojiHila, 3aMep3aHue BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCH], TYMaHa, MHEs, CHEera

2.17

Texnuueckue ycmpoticméa: KaNWIISPbl, TPUMEPHI HCIONB30BAHMS KPUCTAUIOB, JXKUAKOCTHBIM TepMOMETD,
JATYUK TEMIIEPaTyphl, TEPMOC, CHCTEMa OTOIUICHHUS [IOMOB, THTPOMETPHI, ICHXPOMETP, MapoBas TypOHHA,
JIBUTATEJIb BHYTPEHHETO CTOPAHMS

OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

QHCKTPI/IBaLII/Iﬂ TCII. I[Ba Bra 3JICKTPUYCCKHUX 3apAa0B

3.2

BsaumonelicTBue 3apskeHHbIX Tell. 3akoH KyoHa

3.3

3aKOH COXpaHEeHHs JICKTPUIECKOr0 3apsijia

34

Dnekrpuueckoe mnose. HanpsmkEHHOCTh 3MEKTPUYIECKOro Mosist. [IPUHITUIT CYTEPHO3UIMU dIEKTPHUSCKUX MOJeH
(Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenn QJICKTPUUICCKUX 3apAHd0B. HeﬁCTBHC QJICKTPHUYCCKOI'O MOJIA Ha JJICKTPUICCKUEC 3apsbl. HpOBOL[HI/IKI/I n
JAUDJICKTPUKH

3.6

ITocrostHHBIN AneKkTpUdYeckuit ToK. JleficTBus anekTpudeckoro Toka. Cuma toka. Hanpsoxenue.
I=q/t,U=A4/4

3.7

DIIEKTPUYECKOE CONPOTUBIIEHHE. Y IENBHOE DIEKTPUUECKOE CONPOTUBIIEHHUE:
R =pl/S

3.8

3akon Oma 1 ygacTka anekTpudeckoi nenu: / = U/R

3.9

HOCHGHOB&TGHLHOG COCAUHCHUC ITPOBOJHUKOB!

- T _TT 1 T . _ P
I :I:). LI—LII _i'L'Il... R—Rl_i' 21
Hapannenbﬂoe COCAMHCHUC MMPOBOJHUKOB PaBHOTO CONPOTUBJICHUSA:

U=t =1 +I:;R=§.

it

CwmenianHbie COCAMHCHUSA ITPOBOJHUKOB

3.10

PaboTta 1 MoITHOCTB AIeKTpudeckoro Toka. 4 = Ult, P = Ul

3.11

3akon [xoynsa — Jlenna:

O=I'-R-t

3.12

OnsIT 3pCT€,I[a. MarnuTtHoOe moie IpsAMOro MpoOBOAHHMKA C TOKOM. JIMHUY MarHUTHOM HHAYKIOUH

3.13

MarauTHoO€ moJi€ MOCTOSSHHOI'O MarHUTa. B3aHMOJIeI>iCTBPIe IIOCTOSIHHBIX MarHuTOB

3.14

JlelicTBMEe MarHUTHOTO MOJIsl Ha TPOBOJIHUK C TOKOM

3.15

OmnpiTel @apajes. SBneHue deKTpoMarouTHOM uHAYKIMH. [TpaBuio Jlenna

3.16

Ipaxmuuecxue pabomoi

W3MepeHue 3IEKTPUYCCKOrO COMPOTHBICHHS PE3MCTOpPA; MOIIHOCTH JJICKTPUYCCKOTO TOKAa; pabOThHI
ANEKTPUUYCCKOTO TOKA.

HccmenoBanre 3aBUCUMOCTH CHJIBI TOKA, BOSHHKAIOIMIETO B IIPOBOJAHUKE (PE3UCTOPHI, JIAMITOYKA), OT HANPSIKEHUS
HA KOHIAX MPOBOJHUKA; 3aBUCHMOCTH COIMPOTUBIICHHS OT JUIMHBI MPOBOJHUKA, IUIOMIAJAA €ro IMOMEPEYHOrO
CCUCHHUS U YJICTBHOTO COMPOTUBIICHHUS.

IMpoBepka mpaBuia Ui SJICKTPUUECKOTO HAMPSDKEHHS TMPH TOCIEI0BATEIBHOM COCJMHEHHH IPOBOJAHUKOB;
npaBuiia JJisl CHJIBI DJIEKTPUYECKOTO TOKA IPH IapajuielbHOM COCJUHEHHH IPOBOJAHUKOB (PE3UCTOPBI U
JIAMIIOYKa)

3.17

Duzuueckue s61eHUs 6 npupode: QJICKTPUUCCKHUC SIBJICHUS B aTMOC(l)epG, QJICKTPUYICCTBO JKMBBIX OpPraHU3MOB,
MAar"gmMTHOC I10JIC 3CMJ'H/I, Z[peﬁ(b IMOJIFOCOB, POJIb MArHUTHOI'O IOJIA IJIA )KU3HH Ha 36MJ’I€, IOJAPHOC CUAHUC

3.18

Texnuueckue ycmpodcmea: QJICKTPOCKOII, aMIIEpMETP, BOJLTMETP, PCOCTAT, CUETUYHK 3J'IeKTpPI'-IeCKOI7[ OHEpIruu,




DJIEKTPOOCBETHTENFHBIE  MPUOOPBI,  HarpeBaTeNbHBIE  AJIEKTPONPUOOpPHl  (IPUMEpBI),  ANEKTPUUECKHE
IPEeJOXPAaHUTENH, JIEKTPOMArHUT, JIEKTPOABUTATENb TOCTOSHHOIO TOKA, TEHEPaTOp NOCTOSHHOIO TOKa

3.19 OnekTpoMarHuTHbIE BOJHEI. [IIkasa 31eKTpoMarHUTHBIX BOJTH

3.20 JlyueBas Mmonens cBeTa. IIpsiMOTMHEHHOE pacIpOCTPaHEHHUE CBETA

3.21 3akoH oTpaxeHus cera. [1nockoe 3epkaio

3.22 [Ipenomnenue cBera. 3aKOH NPEJIOMIICHUS CBETa

3.23 Jucnepcus cBera

3.24 JIunza. Xop myueit B tuH3e. DoKycHOe paccTossHue auH3bI. OnTuueckas cwia tuH3E: D = 1/F

3.25 I'na3 kak onTuyeckas cucreMa. Onruyeckre mpuoOpsI
Ipaxmuueckue pabomul
W3mMepenne onTu4eckoil CHlbl coOMparomeil TMH3BL; (OKYCHOTO PACcCTOSHUS cOOMpPAIOel IUH3HI (TI0 CBOICTBY
paBeHCTBa pa3MepoB MpeAMeTa U M300paXKeHus], KOTa MPpeAMET paciojokeH B IBOWHOM (oKyce), oKa3aTeis

3.26 MIPETOMIICHUS CTEKTIA.
HccnenoBanue cBOWCTBa M300paXkeHHs, TOJYYEHHOTO C TIOMOILBIO COOMparoLIell JTMH3bL, H3MEHEHUS (POKYCHOTO
paccTosiHUSL JIBYX CJIOKEHHBIX JIMH3; 3aBUCHMOCTH yTJia NPEJIOMJIEHHsS CBETOBOIO Jyda OT yriia HaJeHus Ha
T'PaHUIIE «BO3/IYX — CTEKJIO»

397 Qusuueckue aenenus ¢ npupode: 3armenust Connia u JIyHbl, IBeTa Tel, ONTHYECKHE SIBIICHNsT B atMocdepe (1BeT
HeOa, pedpakiys, pajyra, MEPax)

3.28 Texnuueckue ycmpoticmaa: OYKH, IEPUCKOT, GoToanmapaT, ONTHIESCKHE CBETOBO,IBI

4 KBAHTOBGIE ABJIEHUA

4.1 PaaunoakTrBHOCTH. Anb(a-, OeTa-, raMMa-u3nydeHus. Peakuuu anbsda-u Oeta-pacmnaiga

4.2 Omneitel Pezepdopaa mo paccessauio anbda-dactuir. [TnanerapHas MoAeIb aTOMa

4.3 CocraB aTOMHOTO siipa. M30TonbI

4.4 [Tepuoj moxypacmajia aTOMHBIX SiIEp

4.5 SnepHbie peakuni. 3aKOHBI COXPAaHEHHS 3aPSIOBOI0 M MACCOBOTO YHCEI

46 Qusuyeckue s6IeHUs 8 Npupooe: eCTVeCTBeHHLIﬁ PaAMOaKTHBHEIH (1)0Hv, KOCMHYECKUE IIy4H, PaTuOaKTUBHOE
M3TYYCHUE IPUPOTHBIX MUHEPAJIOB, ICHCTBUE PAIMOAKTHBHBIX H3ITyUCHUI HA OPTaHU3M YeJI0BeKa

4.7 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, WHAMBHIYaJIBHBIN JO3UMETp, KamMepa BuiibcoHa, sjiepHas SHepreTHKa
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