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[Iporpamma no (hu3uKe Ha ypOBHE OCHOBHOTO OOIIEr0 00pa30BaHMsI COCTABIIEHA HA OCHOBE MOJIOKEHUN U TpeOOBaHUIl K
pe3yibTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOM 00pa3oBaTesibHOW Mporpammsbl, npeactaBieHHbix B @PI'OC 000, a
Takke ¢ yd€roM (enepanbHOi paboyell mporpammbl BocnuTanus v KoHuenuuu mnpenogaBaHusi yueOHOTO NpenMeTa
«DusukKay.

Copepxanue mporpaMMBbl 1o (PU3HMKE HAMIPABIICHO HA (OPMHUPOBAHUE €CTECTBEHHOHAYUYHOMN IPaMOTHOCTH 00YYarOMINXCS
U OpraHu3alyio M3y4YeHUs (PU3MKK Ha NEATEIBHOCTHOW OCHOBE. B mporpamme mo ¢u3MKe yYUTHIBAIOTCS BO3MOXKHOCTHU
yuebHoro npenmera B peanuzanuu TpedoBannit ®I'OC OOO k miaHupyeMbIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
oOyueHus, a TaKXK€ MEXKIIPEIMETHBIC CBS3M €CTECTBEHHOHAYUHBIX Y4YEOHBIX MPEIMETOB Ha yYPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHUs.

[IporpamMma 1o (u3uKe yCTaHABIMBAET paclpeiesieHue y4yeOHOro Mmarepuaina mo rojgam oOyuyeHus (1o Kiaccam),
IIpeJIaracT MPUMEPHYIO IIOCJIEI0BATENBHOCTD H3YUEHUS TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS IPEIMETHOIO CONECPKAHUSI U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXCs.

[Iporpamma 1o ¢u3uke pa3padoTaHa C LEJIbI0 OKa3aHHWs METOJMYECKONM MOMOIIM YYWUTENII0 B CO3JAaHUM padodeit
MIPOrpamMMBbl 110 y4€OHOMY MPEAMETY.

®u3nka SBIAETCA CUCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB, MOCKOJBKY (PU3MUYECKHE
3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHHUM, N3y4aeMbIX XUMUEH, OMOJIOTHUEN, aCTPOHOMHEN U (pru3nyeckoi reorpaduei,
BHOCHUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY MHUpa, IMpelocTaBiisieT Hauboisiee sicHble 00pa3lbl MPUMEHEHHUS HAyYHOTO
MeTO/1a IO3HAHMSI, TO €CTh CII0C00A MOJIy4YeHHUs JOCTOBEPHBIX 3HAHUN O MUPE.

Opnna u3 rIaBHBIX 337a4 (PU3NYECKOTO 00pa3oBaHUSI B CTPYKType 0O0IIero oOpa3oBaHUs COCTOMT B (POpMUPOBAHHUU
€CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe y 00y4aroImuxcsl.

N3yuenne ¢u3uku Ha 0a30BOM ypOBHE MpEANoJiaraeT  OBJIAJACHUE  CICAYIOIMIMMH  KOMIETEHTHOCTSIMH,
XapaKTEPU3YIOIMIMMHU €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

* Hay4HO OOBSACHSTH SIBJICHUS;

OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEIOBAHUS;

«  HHTEPHPETHPOBATH JAaHHBIE U UCIIOJIH30BATh HAYUHbIE JOKA3aTEIbCTBA JJIs MOTYUYEHHUS BHIBOJOB.

Henu wm3yyeHust pU3MKM Ha ypOBHE OCHOBHOTO 00Iero oOpa3oBaHus omnpezaesieHbl B KoHuenuuu mnpenoaaBaHus
yaueOHoro mpeamera «®dusuka» B oOpa3zoBaTenbHBIX OpraHu3zanusx Poccuiickoit denepanmu, peaau3yoNdX OCHOBHBIE
o0mieoOpazoBarenbHbIe MPOTpaMMBbl, yTBEpKAEHHON pemennemM Komnernn MunucrepcTBa mpocBemnieHus Poccuiickoit
®enepanuu (mpotokos oT 3 aexadpst 2019 r. Ne [TK4sH). Llean uzydyenus puznku:



npuoOpeTeHne WHTEepeca W CTPEeMJICHHS OOydJalIuXcs K HAYYHOMY U3YYCHHUIO TPUPOABI, pPa3BUTHE UX
UHTEJUIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE NPEJICTABICHUA O HAyYHOM METOJIe MO3HaHUSA U (OPMHUPOBAHUE MCCIEIOBATEIBCKOTO OTHOIIECHHS K
OKPY’KAIOLIUM SIBJICHUSM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa U3yUYeHHsI OCHOB CTPOEHHUS MaTepUu U PyHIaMEHTaIbHBIX
3aKOHOB (DM3HKH;

dbopMHupoOBaHUE TIPEACTABICHUHA O POIU (GUZHKH JJIT PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHI;
pa3BUTHE MPEACTABICHUIN 0 BO3MOXKHBIX chepax Oyayiiei mpodecCHoHambHOM e TeIbHOCTH, CBI3aHHOU ¢ (PU3UKOMH,
MOJIFOTOBKA K JalbHENIIeMy 00y4eHHUIO B ’TOM HaIPaBJICHUU.

JlocTrkeHrue ATUX I1IeJie mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIlEro oOpa3oBaHHUs 00eCTeUMBACTCS
pEIICHUEM CIIEIYIONIUX 32124

npruoOpeTeHNe 3HAaHUH O TUCKPETHOM CTPOEHUH BEIIECTBA, 0 MEXaHUUYECKHX, TETUIOBBIX, DJIEKTPUUECKUX, MAaTHUTHBIX
U KBAaHTOBBIX SIBJICHUSIX;

IpUOOpETeHNEe YMEHUM OMTUCHIBATh U OOBSICHATH (PU3NUECKUE SBJICHUS C UCIIOJIb30BAHUEM TTOJIYYCHHBIX 3HAHUI;
OCBOCHHE METOJIOB PEIICHUS MPOCTEHUITUX PACUETHBIX 33]]a4 C UCIOJIb30BAHUEM (DU3UUECKUX MOJIEIIeH, TBOPUECKUX
Y TIPAKTUKOOPHEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHMA HAOMIOIaTh TPUPOJHBIC SBJICHHUS W BBIMOJIHATH OIBITHI, JAOOpaTOpHBIE pabOTBI U
AKCIIEPUMEHTAILHBIC UCCIICIOBAHMUS C UCIIOJIB30BAHUEM U3MEPUTEIBLHBIX MPUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MHPOpMaLUEe (PU3NUECKOTO COACpKaHUS, BKIIIOUAas MH(OPMALIUIO O COBPEMEHHBIX
JOCTIKEHUSIX (DU3UKU, aHATIN3 U KPUTUIECKOE OlICHUBaHUE NHPOPMAIIHH;

3HAKOMCTBO CO cdepamu 1podeCCHOHAIBHOM JICATEILHOCTH, CBS3aHHBIMU C (U3UKOW, M COBPEMEHHBIMH
TEXHOJIOTUSIMH, OCHOBAHHBIMH Ha JIOCTHKEHUSX (PU3NUECKON HAYKHU.

Ha uzydenne ¢puszuku (6a30BbIi ypOBEHDb) HA YPOBHE OCHOBHOTO 00111er0 00pa3oBanust 0OTBOAUTCS 238 4yacoB: B 7 Kjiacce

— 68 yacoB (2 4aca B HeJleno), B 8 kitacce — 68 yacoB (2 yaca B Heneno), B 9 kiacce — 102 vaca (3 yaca B HEJIEINIO).

[Ipensaraemelil B mporpaMmme o pu3HKe nepeyeHb 1adopaTOPHbIX padOT U OMBITOB HOCUT PEKOMEHIaTEIbHBIN XapakTep,
YUHUTENb JIeTTaeT BHIOOp MPOBEAECHUS JTa0OpPATOPHBIX pPadOT M ONBITOB C YYETOM HWHIMBHUIYAIbHBIX OCOOEHHOCTEHN
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, IPEAJIaraéMbIX B paMKaX OCHOBHOI'O TOCYAapCTBEHHOTO 3K3aMeHa I10

busuke.



COJEPKXAHUE OBYUYEHUA
9 KIIACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCUTENBHOCTh MEXAaHUYECKOIro JBIKEHUS. PaBHOMEpHOE NPsSMOIMHEHHOE
nBkeHue. HepaBHoMmepHoe mpsimosiHeliHOE JBMkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiiuHEHOe JBrkeHue. CBoOoaHOE
najgenue. OnbIThl ['anumes.

PaBHOMepHOE ABMXKEHUE MO OKpY>KHOCTH. llepuon u yvacrota oOparieHus.
JInnerHasa u yriioBasi CKOpocTH. LIeHTpoCcTpeMHUTEIbHOE YCKOPEHHUE.

[lepBoiii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroToHa.
[IpyHIMN CyTIepIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUSI CKOJIbXKEHUS, CHIIA
TPEHMUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianet BOKpyr Connua. IlepBas kocmuyeckasi CKOPOCTb.
HesecomocTh U nieperpysKu.

PaBHOBecue matepuanbHOl TOukU. AOGCOMOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. P€akTUBHOE NBUKEHUE.

Mexanuueckass pabora ¥ MOIIHOCTb. PaboTa cuil TsDKECTH, YNPYroCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAS PHEPTUS TEJa, MTOIHIATOrO HaJl
ITIOBEPXHOCTHIO 3eMIH. [loTeHIManbHas SJHEPrUs CKaTou NpyKuHbl. Knnetnueckas
sHeprusi. Teopema 0 KMHETUYECKOW SHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HalnroneHue MexaHMYECKOTO JBMXKEHHS TeJla OTHOCUTEIBHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyT€l M TPAEKTOPUW IBUKEHHUS OJIHOTO W TOrO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

N3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOITMHEMHOTO JIBUKEHHS.
HccnenoBanne mpu3HaKOB PABHOYCKOPEHHOTO JBHXKEHUS.

Hab6nronenune nBmkeHus Tea o OKPY>KHOCTH.

HaOmronenne MexaHn4eCcKuX sIBJICHUM, MPOUCXOISIINX B CUCTEME OTCUETa
«Tenexxkay npu €€ paBHOMEPHOM U YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KaOuHeTa (QPU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHUS T€Ja OT MAcChl Tejla U JAEHUCTBYIONIEH Ha HEro
CHUIIBL.

HaOmronenue paBeHcTBa CUII PU B3aUMOJICHCTBUM TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeobpazoBanus IHEPTUH MPU B3aUMOJICUCTBUU TEIL.

CoxpaHeHue UMITYJIbCa MPU HEYIIPYTOM B3aUMOICCTBUM.

CoxpaHeHHE UMITYJIbCa IPH a0COIFOTHO YIPYTOM B3aUMOJEHCTBUU.
HaOnronenue peakTUBHOTO JBUKECHUS.

CoxpaHeHHe MEXaHUIECKON YHEPTUU TIPH CBOOOTHOM TaJICHUH.
CoxpaHeHrE MEXaHUYECKOW YHEPTUU MPU JIBUKECHUU TeJa MO JEUCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa I pa3roHa M JAIbHEHIIETO0 PaBHOMEPHOIO
JBIDKCHUS IIAPUKA WIIN TEJIEKKH.

OnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHUSI OpycKa WJIM JBHKCHUS
[IapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEeHHs Tela NpH PaBHOYCKOPEHHOM JBMXKEHHHM TIO
HAKJIOHHOM ITTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IIyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBMKCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JBMXKEHUU 0€3
HayaJbHOM CKOPOCTU IIYTH OTHOCATCS KAaK pSAJ HEUETHBIX YHUCEN, TO
COOTBETCTBYIOIIHNE MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIbl TPEHUSI CKOJIBKEHHUS OT  CHIIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodpduireHTa TPEHUST CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Onpenenenue pabOThl CUIIbI TPEHHSI IPU PABHOMEPHOM JABUKEHUU TeJla 1O
TOPU30HTAIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YNIPYTOCTH TMPU  TMOABEME Tpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHU: IEPHUO/I,
4acToTa, aMIUIUTy1a. MareMaTu4eckuil U NpyKUHHBIN MasTHUKU. [IpeBpamieHue
HHEPrUM MPH KOJIeOaTETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkaennole — koneOanus.  Pe3oHanc.
Mexanuuyeckue BosiHBI. (CBoicTBa MeXaHMYECKUMX BOJH. IIpomonbHble U



MONEPEYHbBIE BOJIHBI. JlnrHa BOJIHBI u CKOPOCTH €€
pacnpoCcTpaHEeHus.

Mexanuyeckue BOJIHBI B TBEPJIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomkocTh 3Byka U BbicOoTa ToHa. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmromenne xosneOaHMii Tel MOA HAEUCTBUEM CHIBI TSOKECTH U CHIIBI
YIPYTOCTH.
HaGmronenue konebanuii rpy3a Ha HUTU U HA TIPYKUHE.
HaOmronenne BeIHYKICHHBIX KOJIGOAaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaGmroienre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pe30HAaHC.

o v AW

ﬂaﬁopamopubw pabomul u onvimaol.
1. OmpeneneHre YacTOThl U nepuoAa  KoJieOaHU
MaTeMaTUYECKOT0 MasiTHHKA.
2. OmpeneneHuie 4acTOThl U IEPHO/ia KoeOaHUi MPY>KUHHOTO MasgTHUKA.
3. UccnenoBanue 3aBUCUMOCTH MEpUOIa KOJIeOAHUM MOJIBEIICHHOTO K HUTU
rpy3a OT JJIMHbI HUTH.
4. VccnemoBaHue 3aBUCUMOCTH MepUoja KOJeOaHui Mpy>KUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH TEpHoja KoJIeOaHHWH Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTb  IepuoAa  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOTHOTO MaICHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBa
CBETa.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. M3ydyeHue CBOMCTB SJEKTPOMATHUTHBIX BOJIH C TOMOIINBIO MOOHUJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJIEHUS.
JlyueBass  mogmens  cBera.  Mcrounmkm — cBeta.  [Ipsmonunennoe



pacnpocTtpanenue cBera. 3atmenusi Connina u Jlynsl. Otpaxenue ceera. [lmockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Tpenomnienue cBeTa. 3aKoH mpenomiieHus cBeta. [lonHoe BHyTpeHHEe
OTpaX€HUE CBETA. Hcnonb3oBaHue TMOJHOTO  BHYTPEHHETO

OTpaXEHUS B ONTUYECKUX CBETOBOJAX.

JIunza. Xop nyyedt B tuH3e. OnTudeckas cucrema ¢oToarmnapara, MUKpOCKOIa
u Teneckona. ['na3 kak ontuyeckas cucrema. banu3opykocTh U JalbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Heiotona. Croxenue
CHEKTPaJbHBIX IIBETOB. J(ucmepcus ceera.

Jemoncmpayuu.

1. [IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

2. OTtpaxeHue cBeTa.

3. [Tomyuenne wu300pakeHU! B IUIOCKOM, BOTHYTOM U BBIIYKJIOM
3epKaiax.

4. [Ipenomnenue ceera.

5. OnTryecKuil CBETOBO/I.

6. Xop ntydeil B coOmparonieit JIMH3e.

7. XO0J Ty4yer B pacCenBaIOIIECH JIMH3E.

8. [Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

9. [Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mogens rnasa.

11. PasnosxeHnue 6enoro cBeTa B CHEKTP.

12. [Toryuenue O6enoro cBeTa MpU CIOXKEHUM CBETa Pa3HbIX LIBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIJla OTpPaXeHHS CBETOBOIO Jyda OT yrja
naJIeHuUs.

2. W3ydenue xapakTepUCTUK M300paKEHUS MPeIMETa B IIJIOCKOM 3€pKaJe.

3. HccnenoBaHue 3aBUCHUMOCTH YIJla MPEJIOMJIEHUs] CBETOBOIO Jiyda OT yria
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyyeHue U300pakeHUI C TOMOIIBIO COOUPAIOIICH JTNH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHHSI M ONITUYECKON CHJIBI COOMPAFOIIICH
JIMH3HI.

6. OTBITHI 1O PA3JI0KEHUIO OEJIOTO CBETAa B CIIEKTP.

7. ONbBITHI TIO BOCHPUATHIO IBETA MPEAMETOB MPH WX HAOIIOACHUHU Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBanToBble IBJIEHHUS.

OmneiTel Pezepdopaa u nnanerapHas mojens atroma. Mozens aroma bopa.

Hcnyckanue v noryoiieHue cBera aroMoM. KBaHThl. JInHeiyaThie CIEKTPHI.



PamnoaktuBHOCTh. Anb(da, 6eta- u ramma-usnydenus. CTpoeHHE aTOMHOTO
anpa. HykioHHas wmopens atomHoro snpa. M3orombl. PannoakTuBHBIE
npeBpaieHus. [lepron monypacmnana aTOMHBIX SIIEP.

SnepHble peakuuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA paauOaKTHBHBIX HW3JIyYEHHW HA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1 CrexTppl U3Ty4YEeHUS U MTOTJIOMIEHNUS.

2 CnexTpsl pa3IuvyHbIX a30B.

3 CnekTp Bogopo/a.

4. HabGnronenue tpekoB B kamMepe Buibcona.

5 PaboTa cuérunka HOHU3UPYIOIINX U3ITYyYEHU .

6. Peructpauusi wW3iMydeHUs TPUPOJIHBIX MHUHEPAIOB U MPOIYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnrogeHue CITOMIHBIX U TUHEHYATHIX CIIEKTPOB U3JIYUCHUS.

2. HccnenoBanue TpeKOB: U3MEPEHUE SHEPTUH YACTHUIIBI IO TOPMO3HOMY Ty TH

(o dhoTtorpadusam).

3. M3mepenue pagnoakTuBHOTO (PoHa.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINN MOYJTh TIPEAHA3HAYCH JJII CUCTEMAaTHU3aIuu
1 000011IeHUS TPEIMETHOTO COJIEPKaHUs U OTBITA IEATEIIbHOCTH, IPUOOPETEHHOTO
MpU HU3YyUYEHUH BCETrO Kypca (U3UKH, a TakXe ISl MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBIN TpeIMeT.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSTeTLHOCTH, HA OCHOBE KOTOPBIX 00€CTeUnBaeTCs JOCTHKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTb: OCBOEHHUE HAay4YHBIX METOJOB MCCIICIOBaHUS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3NUECKHE
SBJICHUSI, TPUMEHSsS T[OJy4YeHHbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMOMATBHO AEATETLHOCTHBIN XapaKTep TaHHOTO pa3jielia peaaus3yeTcs 3a
C4€T TOTO, YTO OOYYAIOIIMECS BBHITIONHSIOT 3a1aHNs, B KOTOPBIX UM TpeiaracTcs:

Ha OCHOBE IMOJTYYEHHBIX 3HAHHI PACIiO3HABATh K HAYYHO OOBSICHATH
buznueckue SBICHUS B OKpYXKalOUled MpUpPOIEe W TIOBCEIHEBHOM IKU3HH,
WCITIOJIb30BATh HAYYHBIE METOIbI HCCIICIOBAHUS (DU3NIECKUX SIBICHUH, B TOM
quCJIe I MPOBEPKHU TUIOTE3 U MOTYUYEHUS] TEOPETUUECKUX BBIBOJIOB;



00BACHATH HAay4YHBIC OCHOBBI HanOoJjiee BaKHBIX I[OCTI/I)KeHI/Iﬁ COBPCMCHHBIX
TGXHOJ’IOI‘Hﬁ, HaIIpUMCP, IIPAKTHYICCKOT'O UCIIOJIBb30BaAHUS PA3JIMIHbBIX HCTOYHUKOB
OHCPIUK HAa OCHOBC 3aKOHA IIPCBpPAIICHUA U COXPAHCHUA BCCX M3BCCTHBIX BUI0B
OHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO O0IIIETr0o 00pa3oBaHuUs
y oOyuaroierocsi 0yayT cpopMupoBaHbI CIAEAYIOUINE JIUYHOCTHBIE PE3yibTaThl B

qacCTH.

1) naTpUMOTHYECKOT0 BOCIIMTAHUS:

- TPOSIBIICHHE WHTEpeca K MCTOPHUM U COBPEMEHHOMY COCTOSIHUIO
poccuiickoi (hU3NYecKol HayKH;

- IICHHOCTHOE OTHOIIEHUE K JIOCTUKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB,
02) rpamIaHCKOro ¥ JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMSA:

- TOTOBHOCTh K AKTUBHOMY YYaCTUIO B OOCYXJIEHUH OOIIECCTBEHHO
3HQUMMBIX M OTUYECKUX TNPOOJEM, CBSI3aHHBIX C MPAKTHYECKUM
MPUMEHEHUEM JOCTUKEHUN (PU3UKY;

- OCO3HAHHME BAXKHOCTU MOPAIHHO-3TUUECKUX MPUHIIUIIOB B ACSTEILHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMSI:

- BOCIPHUSATHE JCTETHUYECKMX KadecTB (u3myeckod Hayku: ¢
TapPMOHUYHOTO TOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH; O 4)
HEHHOCTH HAYYHOT0 MO3HAHMS:

- OCO3HAHUE IIEHHOCTH (PU3MYECKON HAyKH KaK MOIIHOTO WHCTPYMEHTa
MO3HAHHWS  MHPA, OCHOBBI  pPA3BUTUA  TEXHOJIOTUM, BaKHEUIIEH
COCTaBIISIIOLIEN KYJIbTYPBI;

- pPa3BUTHE HAYYHOU JTI0003HATEIHLHOCTH, UHTEPECA K UCCIIEI0BATEIIbLCKOM
NeATEeIIbHOCTH;

S)popmupoBaHusi  KyJAbTYpbl 310POBbS U IMOLMOHAJIBHOIO
0J1aronoJIy4us:

- OCO3HaHME LIEHHOCTH O0€e30MacHOro obpa3a >KU3HU B COBPEMEHHOM
TEXHOJOTHUYECKOM MHUPE, BOXHOCTH MPaBHJ OE30MMACHOTO TOBEICHUS Ha
TpaHCIIOPTE, HAa AOPOrax, C AEKTPUUECKUM U TETNIOBBIM 000pY/10BaHUEM B
JIOMAIITHUX YCIIOBUSX;

- c(OpMHUPOBAHHOCTh HaBbIKAa PEQIIEKCHH, NMPU3HAHUE CBOETO MpaBa Ha
OMOKY W TakKoro K€ IpaBa y JAPYroro uejoBeka; O 6) TpyaoBoro
BOCIIUTAHMS:

- aKTUBHOE y4YacCTHE B PEIICHUM MPAKTHYECKHUX 3a7ad (B paMKaX CEMbH,
00pa3oBaTeNbHONW OpraHM3aluu, TOpoja, Kpas) TEXHOJOTHYECKON Hu



COIMAIBHOW HAIPaBJICHHOCTH, TPEOYIONUX B TOM YHCIIE€ U (PU3UIECKUX

3HAHUM;

- HUHTEPEC K MPAKTUIECKOMY U3YUEHHUIO ITpodeCcChii, CBSI3aHHBIX ¢ (U3UKOM;

0 7) 3KO0JIOrHY€CKOro BOCIIUTAHUS :

- OpHEHTAIIMS Ha MPUMEHECHHE (PU3NUECKUX 3HAHUM IS pelieHus 3a1a4d B

00JIaCTH OKPY’KAIOIIECH Cpe/bl, TUITAHUPOBAHUS TIOCTYNKOB M OIICHKH WX

BO3MOYKHBIX MOCIICICTBUN [T OKPYKAIOIIEH CPEIbI;

- 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJOTHISCKUX MPOOIeEM U IMyTeH UX

pEIICHUS;

8) ajanTanumn K U3MEHAIIMMCS YCJI0BUAM COLMAJIBLHOM U PUPOAHOM

cpeabl:

- MOTPEOHOCTh BO B3aMMOJCHCTBUM TIPU BBIMOJHEHUH HCCIEIOBAHUN U

MPOEKTOB (PU3NUECKON HAMPABICHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSIM

JIPYTHX;

- TOBBLIIICHHUE YPOBHSA CBOCH KOMIIETEHTHOCTH 4€pe3
MPAKTUYECKYIO AEATEILHOCTD;

- TOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIIE

dbopMyIUpoBaTh HACH, TOHATHSA, THUIMOTE3bl O (U3HUYCCKHX OOBEKTAX W

SIBIICHUSIX

- 0oco3HaHHE Je(HUITMTOB COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTECH B

00JacTH (PU3HKHY;

- IUIAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUU HOBBIX (PHU3UYECKUX

3HAHUI;

- CTPEMJIEHHE AaHAJIM3UPOBATh M BBISBIATH B3aUMOCBSI3M MPUPOJBIL,

oOIecTBa U YKOHOMHUKH, B TOM YHCJIE C MCIOJIH30BaHUEM (PU3HMUICCKUX

3HAHMU;

- OLIEHKA CBOMX JCHUCTBUU C YYETOM BIIMSIHUSI Ha OKPYKAIOLIYIO CpeEny,

BO3MOJKHBIX TJI00aJIbHBIX TTOCIIEICTBHH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOSHHsI IPOTpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBaHust y oOyuatomierocsi OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAIbHBIE  y4eOHbIE  JCUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBble JJornueckue 1eiicTBUA:

BBISBJIATD U XapaKTEPHU30BATb CYIICCTBCHHBIC IIPU3HAKH 00BEKTOB



(ssBNIEHUI);

yCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCU(UKAIIMH, OCHOBAHUS JIJIS
0000IIIEHUS U CpaBHEHUS,

BBISBIIATH 3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHS B paCCMAaTPUBACMBIX (haKTaXx,
JAHHBIX U HAOJIFOJACHHAIX, OTHOCSIIUXCS K (PHU3NUCCKUM SIBIICHHSIM;
BBISIBIIATH TPHYWHHO-CIICICTBCHHBIC CBSI3M TPH H3YYCHUH (DH3UICCKUX
SIBJICHUI U TIPOIIECCOB, JIEIAaTh BHIBOJIBI C MCTIOJIb30BAHUEM JICTYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOYEHUHN, BBIABUTATh THIOTE3BI O B3aMMOCBSI3SIX
(bU3UYECKUX BEINYWH;

CaMOCTOSATEILHO BBIOMPATH CITOCOO pelieHus yaeOHOM (U3MIeCKOM 3a1auu
(cpaBHEHHME HECKOJbKMX BapHaHTOB pEIICHUSA, BBHIOOp Haumbosee
MOAXOIAIIETO C YYETOM CAMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MICITOJIB30BATh BOIPOCHI KaK HCCIIEJOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OMBIT, HECTOKHBIN
(U3MYECKUI HSKCIEPUMEHT, HEOOJNBIIOE HCCIeOBaHUE (U3HUECKOTO
SIBJICHUS,

OLICHMBaTh Ha NPUMEHUMOCTb M  JIOCTOBEPHOCTh HMH(OPMAILIHIO,
IIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYJIUPOBaTh 000OIIEHUS U BBIBOJBI IO pe3yIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIICJOBAHMS,

IPOrHO3UPOBAaTh BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (PUBHUYECKUX
MPOLIECCOB, a TAK)KE BBIJBUTATh MPEANOI0KEHN 00 UX PA3BUTUH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3TUYHBIC METOABI, MHCTPYMEHTHI U 3alPOCHI MIPU TIOWCKE U
orOope MHPOPMAIMU WM JAHHBIX C YYETOM MPEIIOKEHHON ydueOHOM
bu3nIeCcKon 3a1a9H;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUOB B (POPM MIPEICTABIICHNUS,

CaMOCTOATENILHO  BBIOMPATh ONTUMAIBHYIO (OopMy MpeACTaBICHUS
uHQOpMAIMU W WUTIOCTPUPOBATh pEIIacMble 3aJadyd  HECIOKHBIMHU
CXeMaMH, TuarpaMmMaMu, HHOU TpaduKoi M X KOMOWHAIIASMH.

KoMMyHHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA:

B XoAe oOcyXaeHHs yueOHOro marepuaia, pe3yJbTaToB JIa0OpaTOPHBIX
paboT M MPOEKTOB 33J]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBbI U
BBICKA3bIBaTh MJICW, HALIEJICHHBbIC Ha pEIICHUE 3aJaud W TMOJAepKaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHNUS;

COIMOCTABJIATh CBOM CYXACHHUS C CYXICHUSMHU JAPYTUX YYaCTHHUKOB
nuanora, 0OHapyKUBATh pa3INune U CXOACTBO MO3UIIHI;



BBIPAXKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
nyOIMYHO MPEJCTABIATH PE3YJIbTAThl BBIITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHMS, IPOEKTA);

NOHMMATh U UCTIOJIb30BaTh IPEUMYIIIECTBA KOMAHAHON U MHIUBUyaJIbHON
paboThI ITPU PELIEHNN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOM JESTEIbHOCTH, OPraHU30BbIBATh JE€UCTBUSA
no €€ IOCTHKEHUIO: PpaCHpelnessaTb poJiM, O0CYXKIaTh IHPOLECCH H
pE3yNbTaThl COBMECTHOM pabOThI, 00001IaTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBITIOJHSATH CBOIO YacTh pabOThI, JOCTUTAs KaYECTBEHHOTO pe3yjbTara 1o
CBOEMY HaIIPaBJIEHUIO U KOOPAUHUPYS CBOU JIEUCTBHS C APYTUMH YICHAMHU
KOMaH/Ibl;

OLICHMBATh KaueCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPUSM,

CaMOCTOSITETIbHO C(OPMYJHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme IleﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B KU3HEHHBIX U YUYEOHBIX CHUTYaIUAX, TPEOYIOIIUX
JUTSL petieHust GU3NYECKUX 3HAHUM;

OPUEHTUPOBAThCS B  PA3JIMYHBIX TOJXO0JAaX MPUHATHUS  pEUICHUM
(MHAMBUAYyATbHOE, TPUHATHE PEIICHHS] B TPYMIE, NMPHHATHE PEIICHHMA
rpyIIon);

CaMOCTOSITENTEHO COCTAaBJISITh AITOPUTM pelIeHHs (U3NISCKON 3aaUu WIH
IUTaHa WCCIEAOBaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB UM COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh MpeajaraéMbie BapHaHThl pelieHui; O
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEllICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh MPUYUHBI  JOCTHRKEHUS (HEAOCTUXKEHUSI) PE3YJbTATOB
NesATEIbHOCTH, aBaTh OILIEHKY NIPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B JIE€SITEIBHOCTh (B TOM YHUCJE B XOJ BBINOJTHEHUS
(GU3MUEeCKOro UCCIENIOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBIIMXCS CHUTYyallMd, YCTaHOBJIEHHBIX OIIUOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIN U YCIOBUSIM;

CTaBUTH c€0s1 HA MECTO JIPYToro YeJIoBeKa B XOJ€ CIopa WM IUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JPYToro;
MPU3HABATh CBOE MPABO HA OLIMOKY MPH PELICHUU PU3NYECKUX 3a/1a4 WU
B YTBEPKJICHUAX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYroro.

INPEAMETHBIE PE3YJIBTATBI



K xonIty 00yueHus B 9 Kjacce mpeaMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTCYETa, MaTepuaibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEIHHOCTh MEXaHUYECKOTO JBHXKEHUS, nedopmanus
(ympyrasi, miacTudeckasi), TpEHHE, IEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpy3KH, LEHTP TAKECTU, aDCOJTIOTHO TBEPIOE TEIIO,
IIEHTP TSDKECTH TBEPIOTO TeJla, paBHOBECHE, MEXaHUUYECKHE KOJIeOaHUs U
BOJTHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IITKAJIa
AJIIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTb M JaJIbHO30PKOCTD,
CHEKTPhl UCIYCKaHUsI U TOTJIOLIEHUs, anb(da, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIAEPHAsI SHEPTETHKA;

paznuyaTh SIBJICHHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBI)KCHUE, PaBHOYCKOPEHHOE MPSMOJUHEHMHOE NBUXKEHUE, CBOOOJHOE
NaJIeHUEe TeJl, PABHOMEPHOE JIBIXKCHUE O OKPY>KHOCTH, B3aMMOJICHCTBUE
TeJ, pEaKTUBHOE JIBI)KEHUE, KO0JIeOATebHOE NBUKEHHUE (3aTyXarolue U
BBIHYKJICHHBIE KOJIEOAHHUS), PE30HAHC, BOJHOBOE JBIKEHUE, OTPAKEHUE
3ByKa, NPSIMOJIMHENHOE PACIpPOCTPAHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHUE OEJIOr0 CBETa B
CIIEKTp W CJIOKEHHME CHEKTPaJbHbIX IIBETOB, JHCIEPCUS CBETA,
€CTECTBEHHAasl PaJMOAKTUBHOCTh, BO3ZHMKHOBEHHE JIMHEHMYATOTO CIEKTpa
U3JIyYEHUS ) 0 OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3WYECKUX  SIBICHUM B
OKpyXaromeM Mupe (B TOM uuciie (U3NUECKUE SBICHUS B TPHUPOJIC:
MPUJIUBBI U OTJIUBBI, JIBM>KEHUE IU1aHET COJTHEYHON CUCTEMbI, PEAKTUBHOE
JBW)KCHUE JKUBBIX OPTraHU3MOB, BOCIPHUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETpsICEHUE, CEUCMHYECKHE BOJIHBI, I[yHAaMH, 07XO, IIBETa Tell,
ONTUYECKUE SIBJICHUS B MPUPOJE, OMOJOTHUECKOE ACHCTBHUE BUIAUMOTO,
yIbTPadUOJIECTOBOTO UM PEHTTEHOBCKOTO U3JIYYCHUM, €CTECTBEHHBIM
PaINOAKTUBHBIN (DOH, KOCMHYECKHE JIy4d, PaTUOAKTUBHOE H3ITyUYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JEHUCTBUE pPATUOAKTUBHBIX M3IYyUYCHU Ha
OpraHW3M YEJIOBEKA), MPU HTOM IMEPEBOJUTH MPAKTUUYECKYIO 3aJady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKMU) (PU3MUECKUX
SIBIICHU;

OMUCHIBATh U3YyUCHHBIC CBOMCTBA TENl U (PU3NUECKUE SBJICHUS, UCIIOIb3YS
dbuznyeckre BENMYMHBI (CPEIHsSII M MTHOBEHHAs CKOPOCTh Teja MpH
HEPAaBHOMEPHOM JBUKECHHUH, YCKOPEHUE, MEpPEeMENIEHUE, MyTh, YIJIOBas
CKOpPOCTh, CHJIa TPEHHs, CUja YIOPYrOCTH, CUJIa TSHKECTH, YCKOpPEHHUE
CBOOOJHOTO TIAJICHUS, BEC Tejla, WMIYJIbC Tela, HUMITYJIbC CHIIBI,
MeXaHuueckas paboTa W MOIIHOCTh, MOTEHIMAJIbHAS DHEPrus Tea,
MOAHATOTrO HAJl MOBEPXHOCTHIO 3€MIIM, MOTEHIMAIbHASA JHEPTUs CKATOU



OPYXUHBI, KUHETHYECKash DSHEPrus, TIOJHAs MEXaHW4ecKas DSHEprus,
NEepHOJl U YacTOoTa KojieOaHUH, JIJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETa, MIOKA3aTelb MPEJIOMIICHUS CPE/bl), MPU OMUCAHUU
NpaBUJIBHO TPAKTOBaTh (PU3UYECKUM CMBICT HCIHOJIb3yeMbIX BEJIUYUH,
0003HAYEHUA M EAUHMIBI (PU3UUYECKHX BEIWYUH, HAXOAUTH (POPMYIIBI,
CBSI3BIBAIOIIUE JAHHYIO (DU3UUECKYIO BEMYUHY C IPYTUMH BEIMYHMHAMH,
CTPOUTH rpaUKH H3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepu30BaTh CBOMCTBa Tel, (U3UUECKHUE SIBICHUS M TPOIIECCHI,
UCIIOJIb3YsI 3aKOH COXPAaHEHWs YHEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHIMI CYNEPHNO3ULIUU CUJI, TPUHIMII OTHOCHUTENbHOCTH ['anmuies,
3aKkoHbl HbIOTOHA, 3aKOH COXPAHEHHUs HUMITYJIbCA, 3aKOHBI OTPAXKEHUS U
MPETOMJICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MACCOBOT'O YHUCEI
IpU SACPHBIX pPEaKIMIX, NP STOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIUCHIBATH €r0 MaTeMAaTHYECKOE BHIPAKEHNUE;

OOBSCHATh (PU3WYECKUE TPOIECCHl M CBOWCTBAa TEl, B TOM YWCIE U B
KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh 00BSICHEHUE U3 2—3 JTOTMUYECKHUX
[IaroB C ONOpPOoH Ha 2—3 M3y4YEHHBIX CBOMCTBAa (PU3UUECKUX SIBJICHUM,
(U3MUECKUX 3aKOHOB WJIH 3aKOHOMEPHOCTEN;

pelath pacu€THbBIC 3a]1a4u (OMUPAIOIIHNECS Ha CUCTEMY U3 2—3 ypaBHEHUN ),
UCTIOJNB3YS 3aKOHBI U (JOPMYITBI, CBSA3BIBAIONINE (PU3NIECKUE BEIMIMHBI: Ha
OCHOBE aHAJIM3a YCJIOBHUSA 3a/1a4M 3allMChIBATh KPATKOE YCIOBUE, BBISABIIATD
HEJIOCTAIONINE WU U30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIHI,
HEOOXOJUMbIE [UIsl pELIEHUs, NPOBOAUTH pacu€Tbl U OLICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOIO 3HaYEHUS PU3NUECKON BETUUHHBI;
pacrno3HaBaTh MpOOJEMBbl, KOTOPbIE MOYKHO pPEIIUTh MpPH [OMOIIU
($u3MYECKNX METOJIOB, HCIIONIb3Ysl ONHCAHWUE WCCIEAOBAaHUS, BBIICIATH
IpOBEPSIEMOE  MPEANOJIOKEHHE, OILIEHWBATh TPABUIBHOCTh MOPSIKA
NPOBEJCHUS  WCCIEAOBaHWs, JeNaTh BBIBOABI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMNBITHl 10 HAOMIOAEHUI0 (U3WYECKUX SBICHUM WM
¢usznyeckux CBOWCTB Tes (M3ydeHHE BTOpOro 3akoHa HpioToHa, 3akoHa
COXPaHEHHUsl PHEPrHM, 3aBHUCHMOCTH IEpHOJa KOJEOAHWN NPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a U JKECTKOCTH MPYXKUHBI M HE3aBUCUMOCTh OT
aMILUTUTYAbl MAJIbIX KOJICOAHUH, TPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETA,
pasnoXkeHue Oeyoro CBeTa B CIEKTP, U3YUYCHHE CBOWCTB M300paKCHUS B
IUIOCKOM 3€pKajie W CBOWCTB M300pa)keHUsl IMpeAMeTa B coOuparomien
JAUH3e, HAOJMIOJCHHE CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB HU3IYUYEHUS):
CaMOCTOSITENIFHO ~ cOOMpaTh YCTAaHOBKY M3 HM30BITOUHOTO Habopa
000py1I0BaHUsl, OMUCHIBATH XOJ] ONBITA U €T0 PE3yJbTaThl, HOPMYINPOBATH
BBIBOJIbI;



MPOBOJIUTH MPU HEOOXOIUMOCTH CEPHUIO MPSIMBIX W3MEPEHUH, OMpeaesis
CpellHee 3HauYeHHe U3MepseMoN BelWYuHbl ((POKYyCHOE pacCTOsIHUE
coOuparomiel JIMH3bI), OOOCHOBBIBAaTH BBIOOP CIIOCOOA H3MEpPEHUs
(M3MepUTEIILHOTO PHOOpa);

MPOBOJUTH HCCIEAOBAaHUE 3aBUCUMOCTEH (DU3MYECKUX BEJIUYUH C
WCITOJIb30BAHUEM TPSIMBIX H3MEPCHUH (3aBUCUMOCTH ITyTH OT BPEMEHH TIPH
PAaBHOYCKOPEHHOM JIBUKEHUM O€3 HaudallbHOW CKOPOCTH, Tepuojaa
KOJICOaHMI MaTeMaTHUYeCKOro MasTHHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTH
yria OTpa)X€HUs CBETa OT yria MaJeHus U yria NpelOMJICHHsS OT yria
najieHus1): IJIAaHUPOBAaTh UCCJEJAOBAHME, CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY, (DUKCHUPOBATh pPE3yNbTaThl TMOJYYEHHONW 3aBUCUMOCTHU
dbu3nYecKX BEIWYUH B BHUJE TaOIUI[ U TpaduKOB, JEIaTh BBIBOJBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

MPOBOJIUTh KOCBEHHBIC W3MEPCHUS (DU3WYECKUX BEIUYHH (CpPeaHsA
CKOPOCTb ¥ YCKOPEHHE TeJIa IMTPH PAaBHOYCKOPEHHOM JABUKCHUH, YCKOPCHHE
CBOOOJHOTO TMaJieHUus, KECTKOCTh TMPYXKHUHBI, KOIPDUIUEHT TpPECHUS
CKOJIBKECHHS, MEXaHW4Yeckass padoTa W MOIIHOCTb, YacTOTa M IEPUOJ
KOJICOaHWIT MaTeMaTHUYeCKOro W TPYXKUHHOTO MAasiTHUKOB, ONTHYECKas
cuia coOuparmieil JMH3bI, PaguOaKTUBHBIA (OH): TUIAHUPOBATH
U3MEpPCHUsI, COOMpPATh SKCIEPUMEHTAIBLHYIO YCTAHOBKY M BBIOJIHSTH
U3MEpPCHHUs, CIeAys MPEIOKEHHON HHCTPYKIIUH, BBIYUCISTH 3HAYCHUE
BEJTMYMHBI U aHAJTU3UPOBATH MOTYICHHBIC PE3YIbTATHI C YUETOM 3aIaHHON
IIOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh TIpaBUjIa TEXHUKU 0€30MacHOCTH MpHU padboTe ¢ 1abopaTOpHBIM
o0opy1I0BaHUEM;

paznuyaTh OCHOBHBIC TMPU3HAKKM M3YYCHHBIX (PU3UYECKUX MOJICTIeH:
MaTepHaibHas TOYKa, a0CONIOTHO TBEPAOE TEJO, TOUYCYHBIM HCTOYHHUK
CBeTa, JIy4, TOHKAs JTUH3a, TUTAHETapHast MOJISTIh aTOMa, HYKJIOHHAS MOJICTTh
aTOMHOTO SIJIpa;

XapaKTEepPU30BaTh NPHUHIMIBI ACHCTBUSA HW3YYCHHBIX TPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOW HAa WX OMHCAaHHWs (B TOM 4YHUCIE:
CIUAOMETP, NATYUKU TIOJOXKEHUs, PACCTOSHUS W YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPUCKON, ¢oToamnmapar, ONTUYECKUE CBETOBOJIBI,
CIEKTPOCKOT, JO3UMETpP, Kamepa BuiibcoHa), HCIOJNB3ys 3HAHHUSA O
CBOMCTBaXx (u3MyeCKUxX SBICHUHA U  HEoOXoAuMmble (PU3HUECKHUE
3aKOHOMEPHOCTH,

UCITOJIB30BATh CXEMBI U CXEMATHYHBIC PUCYHKH M3yUYCHHBIX TEXHUYCCKUX
YCTPONCTB, U3MEPHUTEIBHBIX MPUOOPOB M TEXHOJIOTHIECKUX MTPOIIECCOB MPHU
pelieHNN  y4eOHO-TIPAKTUYECKUX  3a/ad, ONTHYECKUE CXEMbl IS
MOCTPOEHUS N300PAKEHUI B ITIOCKOM 3€pKajie M COOMpAIOIIeH JINH3E;



OPUBOANTH  NpUMEpPHl  (HAXOAUTh  HWHPOPMAIMIO O  IPUMEPAX)
MPAKTHYECKOTO HCIOIb30BaHUS (U3MYECKUX 3HAHUA B ITOBCETHEBHOMU
JKU3HU U1 obecrniedeHrs 0e30MacHOCTH MPU OOpallleHUH ¢ IPUOOpaMu U
TEXHUYECKUMHU YCTPOHCTBAMHU, COXPAHCHHS 3/TOPOBBS M COOTIOACHHS HOPM
HKOJIOTUYECKOTO TMOBEJCHHS B OKPY>KaIOIIEH cpejie;

OCYIICCTBJIATh TOWCK HWH(pOpManuu (PU3NIECKOTO COACpKAHUA B
HuTepHeTe, caMOCTOATENBHO (GOPMYIUPYSI TOUCKOBBIN 3aIPOC, HAXOIUTh
MyTH OTpEAeNIEHUs! TOCTOBEPHOCTH MOTyYeHHOU MH(POpPMAIlMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

UCTIONIb30BaTh MIPH BBIMTOJIHEHUU yUeOHBIX 3aJaHUN HAyYIHO-TIOMYJIPHYIO
IUTEPATypy GU3HUUECKOTO COACpKaHNs, CIIPABOYHbIE MaTEpUabl, PECYPCHI
cetu UHTepHer, BiageTh nNpuéMaMH KOHCIIEKTUPOBAHHUS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIC COOOIIECHHUS Ha OCHOBE
uHGOpPMAIIMU U3 HECKOJBKUX HMCTOYHHUKOB (PH3UUECKOTO COACPIKAHMS,
MyOIMYHO MPECTABIATh PE3yIbTaThl MPOSKTHOW UM MCCIEA0BATEIHCKOM
NEATEIbHOCTH, TMPU OATOM TPaAMOTHO  HCMOJIb30BATh  HM3yUYCHHBIN
MOHATUUHBIM amnmapaT W3y4aeMmMoro paszeiia (pU3MKU M COMPOBOXKIATH
BBICTYIUICHHE IMpe3eHTalle ¢ y4€ToOM OCOOCHHOCTEH ayAuTOpUU
CBEPCTHUKOB.



TEMATHYECKOE IIJNTAHUPOBAHHUE

9 KIIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM KounyecTBO 4acoB DJIeKTPOHHbIE
NMPOrpamMMbl (undposbie)
Bcero Konrtpoabnsie | IIpakTuyeckne | 00pasoBaTebHbIE
padoThbI padoTbI pecypcsl
Pa3zjnen 1. Mexanuveckne siBJeHUA
MexaHuueckoe IBUKEHUE U CIIOCOOBI €ro bubnnorexa [JOK
11 ONMCaHUs 10 1 https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
1.2 Bsanmoneiictaue Ten 20 1 3 https://m.eds00.ru/7f41a4a6
bubnunoreka LIOK
1.5 3aKOHEI COXPaHEHH: 10 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3pnen 2. Mexanuveckne KoJie0aHUs U BOJHBI
bubmnoreka IIOK
2.1 Mexamyraeckue konebanms / 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
2.2 MexaHnuecKkne BOJIHBL. 3BYK 8 1 3 htps://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15



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

Pa3znen 3. DiieKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHbBI

DNIEeKTPOMArHuTHOE IMOJe U

bubnunoreka LIOK

31 3JIEKTPOMATHUTHBIE BOJIHBI 6 https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 6
Pasnen 4. CBeToBbIe AIBJIEHUS
bubnunoreka LIOK
4.1 3aKOHBI pacCIpOCTPAHEHHUs CBETA 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 JIMH3BI U ONITUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.3 Pa3noxxenue 6emoro cBera B CHEKTP 3 https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 15
Pa3znen 5. KBanToBBIC SIBJICHUSA
bubmmoteka IIOK
5.1 Hcnyckanue 1 nMorioueHue cBeTa aroMoM 4 hitps://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
5.2 Crpoenne aToMHOTO s71pa 6 https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
5.3 sInepHbIe peaKimm 7 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

Hroro no pazaeny 17
Pasneu 6. [loBTOpUTEIbHO-00001IAK0IMIA MOAYJIb
[ToBTOpEeHME M 0000IIIEHNE COMEPIKAHUS but6mmoreka [IOK
6.1 Kypca ¢u3uku 3a 7-9 knacc 9 g https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 27
IMOYPOYHOE IIVTAHUPOBAHUE
9 KNIACC
Ne Tema ypoka KouunyecTBo 4yacoB Hara DJIeKTPOHHbIE
n/n U3y4YeHHusi | UH(PpOBbIE
Bcero Kontpoasbnbie | IlpakTnyeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypcbl
Mexannueckoe IBHKEHUE.
1 M 1
aTepHalibHas TOUKa
Cuctema orcueta. OTHOCHTEIIBHOCTD bubnuotexa [JOK
2 MEXaHUYECKOTO IBUKEHUS 1 https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NIPAMOJIMHEWHOE bubnuoreka [IOK
3 JBHKCHHUE 1 https://m.edsoo.ru/ff0ad19a



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

HepaBHomepHoe npsiMOJIMHEITHOE
nBrxeHune. CpefHsisi © MTHOBEHHAs
CKOPOCTh

[IpssMOnMHENHOE paBHOYCKOPEHHOE
JIBUOKEHUE. Y CKOpEHUE

bubmuorexa [JOK
https://m.edsoo.ru/ff0ad8d4

CKOpOCTh MPAMOJIMHEITHOTO
PaBHOYCKOPEHHOTI'O JABM)KEHUS.
I'paduk cxkopoctu

JlaboparopHas pabota "Onpenenenue
YCKOpEHUS Tella pu
PaBHOYCKOPEHHOM JIBH)KEHUU 110
HaKJIOHHOM MmIocKOoCTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adb18

CBoOomuoe nagenue tei. OTbIThI
I'ammunes

PaBHOMepHOe JABUKCHUC I10

bu6mmoreka [JOK

OoKkpy>kHOCTH. Ilepron u yacrora
oOpamienus. JIuneiHas u yriaosas
CKOPOCTH

https://m.edsoo.ru/ff0ael76

10

LleHTpOCTpEMUTEIIFHOE YCKOPEHUE

11

Ilepseriit 3akoH HeroToHa. Bextop
CHJIBI

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akon Herorona.
PaBHOElicTBYIOIIASA CHITa

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Tpetuii 3akon HeroToHa.

bu6mmoreka [IOK

13 Cynepniozunus cun https://m.edsoo.ru/ff0ae982
Pewenne 3ana4 Ha npuMeHeHue bubmumoreka [IOK
14 3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cuna ynpyrocTs. 3axon ['yka https://m.edsoo.ru/ff0aeca2
Pentenue 3amau mo teme «Cuia
16 YIPYTOCTH
JlabGopaTtopHas pabota «OrnpeneneHue bubnuorexa [JOK
17 JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmuorexa [JOK
18 Cuna Tperms https://m.edsoo.ru/ff0af738
Pemenue 3amau nmo treme «Cua bu6mmoreka [IOK
19 TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHast pabota "Onpeznenenue bubnuotexa [JOK
20 KO3 uIIMeHTa TPEHUS CKOJIbXKEHUS " https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 Hetotona. Cuia ynpyroctu. Cria EH@_I/I;IOTe(;(a HO/II§fO e
Tpenns” ttps://m.edsoo.ru/ff0afb8e
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO bubnuoreka [IOK

TSATOTEHHsS. Y CKOpEHHE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044



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

Ypok-koHpepenius "J[BrkeHue Tel

23 BOKPYT IPaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amakTukn"
Pemenne 3amgau no reme "Cuna

24 TSHKECTU U 3aKOH BCEMUPHOTO Brbmorexa LIOK
S —— https://m.edsoo.ru/ff0af5f8
ITepBas kocMU4eCcKasi CKOPOCTb. bubmuorexa [JOK

25 HeBecoMoCTb U MEperpys3Ku https://m.edsoo.ru/ff0af33c
PaBHOBECHE MaTepUaIbHON TOUKH.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe

2 TBEPIOTO TeJla C 3aKPEIUIEHHONW OChIO bubmorexa [IOK
Bpawenus. MomeHT cuibl. Llentp https://m.edsoo.ru/ff0afe36
TSKECTH
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AoOcomoTHO TBEpIOE Teso. PaBHOBecHe

27 TBEPJOTO TeJIA € 3aKPETUIEHHOW OCBIO
BpaieHusi. MomeHt cuibl. LleHTp
TSOKECTU
Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK

28 cuibl. Llentp Tsokect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo

29 TeMme "MexaHN4eCcKOe JIBIKEHUE. bubmuorexa TIOK
BaanmoneficTsie Ten” https://m.edsoo.ru/ff0b0408
KonTponbhas pabota no teme

30 "MexaHH4ecKoe IBHKECHHE. brbmorexa LIOK

BsaunmonetictBue Ten"

https://m.edsoo.ru/ffOb06ec



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

Nmnynbce Tena. Umnynbe cuiibl. 3aK0H

31 COXPaHEHUs UMITYJIbCA. YIIPYroe u bubmuorexa TIOK
HeyTIpyroe B3aHMOJIEHCTRIE https://m.edsoo.ru/ffOb07fa
Penrenue 3amau mo teMe "3akoH bu6mmoreka [IOK

32 COXpaHEHHUs UMITysbca' https://m.edsoo.ru/ff0b096c
Ypoxk-koudpepenuus "PeakTuBHoe

33 JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 Mexanunueckasi paboTa U MOIIHOCTb hitps://m.eds00.ru/ff0b0as4
PabGota cuIBI TSDKECTH, CHIIBI bubmuorexa [JOK

35 YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabota «OrnpeneneHue
paboThI CUIIBI TPEHUS TIPU

36 PaBHOMEPHOM JIBH>KEHHUH TeJla 1o
TOPU30HTAJIBHON MTOBEPXHOCTU»
CBs13b SHEpruu U paboTHI.

37 [ToTeHumanbHas YHEPrUs
Kunernueckas sneprus. Teopema o bubnnoreka [JOK

38 KMHETUYECKOU DHEPIUU https://m.edso0.ru/ff0b0c32
3aKOH COXpaHEHMsI SHEPTUU B

39 MEXaHHUKE

20 JlaGopaTtopHnast pabora «3yuenue bubnuorexa [JOK

3aKOHA COXpPAaHCHUA DOHCPTUN>

https://m.edsoo.ru/ff0b12fe



https://m.edsoo.ru/ff0b07fa
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

KomnebarenbHo€e ABUXEHUE U €T0

bu6mmoreka [IOK

4l XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieoaHus. bubnmoreka [JOK
BeinyxieHHbIe Kolnebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaTteMaTH4eCKUii U PY>KUHHBIN
MasITHUKH
Ypok-uccnenoanue «3aBUCUMOCTh
44 eproa KoneGaHmii 0T JKECTKOCTH bubnmorexa LHOK
NPY/KHUHBL H MACCI IPY3a» https://m.edsoo.ru/ff0b197a
[IpeBpamienue 3epruu npu
45 MEXaHUYECKUX KOIeOaHUIX
JlaboparopHas pabota «Onpenenenue
46 YaCTOTHI U MEPUOJIA KOJTIeOaH i Bubnmorexa [IOK
NPY/KMHHOTO MASTHHKA» https://m.edsoo.ru/ffOblaec
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBUCHMOCTH TIeproJia KoJeOaHmi Bu6moreka [JOK
rpy3a, MOABEUICHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexannueckue BoJHbI. CBOMCTBA
48 MeXaHuueCKuX BOsH. [IpogonbHbIE U brbnmorexa IOK

MONEPCUYHBIC BOJTHBI

https://m.edsoo.ru/ff0b21fe



https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

Ypok-koHpepenius "MexaHndecKue

49 BOJIHBI B TBEPIOM TeJIC.
CelicMU4YeCKHE BOJHBI"
50 3ByK. PacnipocTpaneHnue u oTpakeHue
3BYyKa
Ypok-uccinenosanue "HabmroneHue
51 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"
- ['poMKOCTB 3BYKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenmus "YapTpa3Byk u bubnuorexa [JOK
53 UH}PA3BYK B IPUPOJC U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroroBka K KOHTPOJILHOM PabOTE MO
54 TeMe "3aKOHBI COXPaHEHHUS. E£6H20T6§a HolllffObZSfO
s://m.eds00.ru
Mexaandeckue KojaeOaHus ¥ BOJTHBI" D
KonTponbHas pabota mo Teme
55 "3axoHbI coXpaHeHus. Mexannueckue
KoJieOaHMS U BOJHEI"
56 DIIEKTPOMarHuTHOE TOJIE. bubnnoreka [JOK
3J'ICKTpOMaFHI/ITHBI€ BOJIHBI https://m.edsoo.ru/ffObZabe
S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

Ypok-koudepenmus "[lkana
AJIEKTPOMATHUTHBIX BOJIH.

bubmuoreka [JOK

58 Hcnonb3oBaHne 31€KTPOMAarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBA3U"

Ypok-uccnenosanue "M3yuenue

59 CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C Brbmorexa LIOK
MOMOIIIBI0 MOGHITBHOTO Tenedona" https://m.edsoo.ru/ff0b2c6c
Pemienue 3a1a4 Ha onpeneneHue

60 YaCTOThI U IJIMHBI 3JIEKTPOMAarHUTHON
BOJIHBI
OJeKTpOMarHuTHas PUPOJIa CBETA.

61 Cxopocth cBeTa. BoHOBBIE CBOMCTBA bubsmorexa LIOK
CcBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku ceera. [Ipsmonuneninoe

62 pacrpocTpaHeHHe cBeTa. 3aTMEHUs bubinorexa IOK
Connua u Jlynsr https://m.edso0.ru/ff0b3658
3aKOH OTpa)XEHMsI CBETa. 3epKaJa.

63 PeleHne 3a1a4 Ha MPUMEHEHNE 3aKOHA Brbmmorexa LIOK
OTpaKeHUs CBETa https://m.edsoo.ru/ff0b38c4
[Ipenomnenue cera. 3akoH bubnuotexa [JOK

64 IIPEJIOMJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[losnHOE BHYTpEHHEE OTPAKEHUE CBETA.

65 Hcnosnb30BaHue MOJHOTO BHYTPEHHETO Bubnmorexa IIOK

OTPAXKCHUS B OIITUYCCKUX CBETOBOJAAX

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

JlaGopaTtopHast padota "HcciaenoBanue
3aBUCUMOCTH yIJI1a IPEJIOMIICHUS

66 CBETOBOI'O JIy4a OT yIJia MaJeHus Ha
rpanuiie "Bo3gyx-crexiao""
Ypok-koHpepennus "Vcnonb3oBanue
MOJTHOTO BHYTPEHHETO OTPaXKCHHUSI:
67 CBETOBO/IbI, ONITUKO-BOJIOKOHHAS
CBS3b"
bubmuorexa [JOK
68 Jlna3el. OnTUdeckas Cuiia JIMH3BI https:/m.edsoo.ru/ffob3f2c
. bubnuoreka [IOK
69 [TocTpoenre M300paXKeHUH B IMH3AX https:/m.edsoo.ru/ffob4dda
JlaboparopHas pabota "Onpenenenue
70 (OKYCHOrO PacCTOSHMS U ONITUYECKOM Bubnmorexa [IOK
CHITBI coBHpatoeii THH3bI" https://m.edsoo.ru/ff0b4206
Ypok-koHpepenus "OnTudeckue bubnnorexa [JOK
[ JHMH30BbIE TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
79 bubnuotexa [JOK
['ma3 kak ontuyeckas cucreMa. 3peHue hitps://m.eds00.ru/ffob4684
Vpoxk-koupepennus "JledexTs
73 3penus. Kak coxpanurts 3peHue"
-4 Paznoxxenue 6enoro cBeTa B CIIEKT. bubnmoreka [JOK

OnbeiTel HeroToHa. Crioxxenue

https://m.edsoo.ru/ff0cOf4c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CIICKTpPAJIbHBIX IBETOB. [[chepcml
CBCTa

JlabopaTtopHas pabota "OnbITHI 110
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

75 BOCIIPUSATHIO LIBETA IIPEIAMETOB IIPU UX bubmmoreka [IOK
HAGIIIO/ICHHY YEPE3 LBETOBBIE https://m.edsoo.ru/ffOcOe2a
bmbTpe"

VYpok-npaktukym "BoaHoBbie

76 CBOMCTBA CBETA: TUCIIEPCHSI,
uHTepdepeHms u audppaxuus”

OmnbiTel Pesepdopaa v mianerapHas bubnnoreka [JOK

i MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atroma bopa
Hcenyckanue v noriomeHme cBera

79 aromom. KBauthl. JIuneiiuarsie Brbmmorexa LIOK
CIIEKTpHI https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "Habnronenue bubnmnorexa [JOK

80 CIIEKTPOB UCITyCKaHU" https://m.edsoo.ru/ff0c1550

. bu6mmoreka [IOK

81 Pa10akTUBHOCTb 1 €€ BH/IbI https://m.eds00.ru/ffoc1672
Crtpoenue atomHoro sipa. Hykinonnast bubnuotexa [JOK

82 MOJEIb https://m.edsoo.ru/ffOc18ac

83 PaagnoaktrBHBIE TPEBpALLICHHUS. bubnmnoreka [JOK

HN30TOmEI

https://m.edsoo.ru/ff0clal4



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

Pemrenne 3a4a4 110 TEMC:

bu6mmoreka [IOK

84 "PannoakTUBHBIE IIPEBpAILEHUS " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana

86 Ypok-koHpepenmus "PagnoakTuBHBIC bubmuorexa [JOK
W3JIyYEHHUS B IPUPOJE, MEAUIIMHE, https://m.edsoo.ru/ff0c2126
TeXHUKe"

Snepuble peakuuu. 3aKOHBI

87 COXPaHEHHS 3apAI0BOr0 M MAaCCOBOTO bubmorexa LIOK
ancen https://m.edsoo.ru/ff0c1c58
DHeprus cBA3M aTOMHBIX siziep. CBs3b bubnnorexa [HOK

88 MaccChbl U SJHEPIUU https://m.edsoo.ru/ffOcld7a
Pemenue 3agau no teme "SnepHeie

89 peakuun"

90 Peakuuu cunTe3a u neneHus saep. bubnnorexka [JOK
HcTouynuku SHEpPruu CouHIiia 1 38631 https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenus "Anepuas
JHepreruka. Jlencreus

91 pPaZMOaKTUBHBIX U3TyYEHUI HA KUBBIE
OpraHu3Msl"

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
a2 TeMe "DIIEKTPOMATHUTHOE TOJIE. Bu6imorexa LIOK

DIIEKTPOMAarHUTHBIE BOJHBI.
KBanToBeie siBiieHud"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.

93 5
JICKTPOMAarHUTHBIC BOJTHBI.
KBanrtoBeie siBneHus"
[ToBTOpenue, obodIIeHNE.

94 JlaGopaTopHbie pabOTHI 11O KypCy bubnnorexa LIOK
"Bianmoneiictaie Te” https://m.edsoo.ru/ff0c245a
IToBTOpeHue, 0600IeHNE. Perenue bu6mmoreka [IOK

95 pacyeTHBIX U KaY€CTBEHHBIX 3a/1a4 10 https://m.edsoo.ru/ff0c2572
teme "TeruoBble mpouecch”

[ToBTopenue, 0600menue. Pemenne

96 PacUEeTHBIX U KAYECTBEHHBIX 33124 MO bubmorexa LIOK
Teme "KIIJ] TerioBbix gsHraTesci" https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 0606meHue. Pemenue

97 pAcUETHBIX M KAUECTBEHHBIX 3a]1a4 110 brbmorexa LIOK
Teme "KITJT 31eKTpOYCTAHOBOK" https://m.edsoo.ru/ff0c2b30
[ToBTOpenue, o6o0IIEeHHE.

08 JlaGopaTtopHsle paboTHI 110 KypCy bubmuorexa LIOK
e ——" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06061menue. Padota ¢

99 TEKCTaMU 110 TeME "3aKOHbI brbmorexa LIOK

COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/ff0c2d6a



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
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100

[ToBTOpenue, 0600meHue. Pabora ¢
Tekctamu 110 Teme "Konebanus u
BOJIHBI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2e82

101

[ToBTopenue, 0600menue. Padora ¢
TexcTamu 110 TeMme "CBeTOBEIE
sBiaeHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3044

102

[ToBTOpenue, 0600meHue. Pabora ¢
TekcTamu 1o TeMe "KBanToBas u
snepHas puzuka"

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

102

27
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INPOBEPSIEMBIE IPEIMETHBIE PE3YJbTATHI OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETI'O OBPA3OBAHUS

9 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI7[ nporpaMmmsbl OCHOBHOI'O oﬁmero 06pa303afmﬂ

11

HCII0JI30BaTh U3YUCHHBIC ITIOHATHUA

1.2

pasjimiaTthb SBJIICHUSA II0 OIIMCAHHIO HMX XapPaKTCPHBLIX CBOWCTB M Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIHUX JAHHOC (I)I/ISI/I‘ICCKOS SABJICHUC

13

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (DU3MUECKUX SIBICHUNH B
OKpYKarollleM MHUpe, B TOM 4Hclie (U3NYECKUE SBICHUS B MPHUPOJE,
MIPH 3TOM TMEPEBOJUTH MPAKTUYECKYIO 33a/1auy B y4eOHYIO, BBIICNSATH
CYLIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NUECKUX SIBICHUI

1.4

ONUCHIBaTh H3YyYEHHBIC CBOWCTBA TN U (DU3UYECKHE SIBJICHUS,
UCHONb3ysd (U3NYECKHE BEIMYUHBI, MPU OIMUCAHUU NPaBUIBHO
TpakToBaThb  (PU3MYECKHI  CMBICI  HCHOJB3YEeMBIX  BEJIMYHH,
0003HaYCHMSI M €IMHULIBI (PU3NYECKUX BEIMUYUH, HAXOIUTH (OPMYIIHI,
CBSI3BIBAIOIME  JIAHHYIO  (PU3MUYECKYI0 BEIMYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh TIpadUKd  M3YYEHHBIX  3aBHCUMOCTEH
($U3NYECKUX BETUUYNH

1.5

XapaKTCPU30BaATh CBOMCTBA TECII, (1)H3I/I‘ICCKI/IG SABJICHUSA W IIPOLCCCHI,
HUCIIOJIB3YA HU3YYCHHBIC 3aKOHBI, IIpU 3TOM JaBaTb CJIIOBECHYIO
(bOpMy.]'IHpOBKy 3daKOHa MW  3alluCblBaTb €ro MaTCMaTH4YCCKOC
BBIPAKCHUC

1.6

OOBACHATH (PH3HUECKHE MPOLIECCHl U CBOWCTBA TEJN, B TOM YHCIE U B
KOHTEKCTE CUTyallud MpPaKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH 00bICHEHUE U3 2
— 3 JOrMYeCcKHX IIaroB C IMOMOIIBK 2 — 3 M3Y4YEHHBIX CBOWMCTBA
(bu3nUecKuX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH




1.7

pemath pacuéTHble 3amaudl (OmHUparommecs Ha cucreMy w3z 2 — 3
YpaBHEHMIi), HCHOJB3yd 3aKOHBI U  (OPMYINbI, CBS3BIBAIOIINE
(u3nyecKkre BeIMYMHBI: Ha OCHOBE aHallM3a YCIOBUS 3aJauu

3alUChIBaTh KPAaTKOE YCJIOBUE, BBISABIATH HEIOCTAIONINE  HITU
M30BITOYHBIC JTAHHBIE, BEIOMPATh 3aKOHBI U (POPMYJIBI, HEOOXOIUMBIC
JUISL PELICHUs, MPOBOAUTHh PACYETHl M OIICHUBATH PEATUCTHYHOCTH
MOJIYYEHHOTO 3HAYCHUS (DU3MYECKON BEITMUNHBI

1.8

PpacCiio3HaBaTb HpO6HCMbI, KOTOpPBIC MOXKHO pCUIUMTL IIpU ITOMOIIOH
(1)I/I3I/I‘IGCKI/IX MCTOHOB, UCIIOJIB3YS OIMMCAHUC UCCICAOBAaHNs, BBIACIIATD
IIPOBEPACMOC IIPCAIIOIIONKCHNUC, OLCHUBATDL IIPABHUIIBHOCTL IIOPAOAKA
IOpOBCACHUA MCCICAOBaHUA, ACJIIAaTb BbIBOIAbI, HWHTCPIPETUPOBATDH
PE3YyIbTAaThI Ha6J'IIO,I[CHI/II71 H OIIBITOB

1.9

MPOBOJIUTH OMBITHI TIO0 HAOMIOACHUIO (PU3MUECKUX SIBICHUH HIH
(bu3MUECKUX CBOMCTB TEJI: CAMOCTOSATENIBHO COOMpPATh YCTAHOBKY U3
M30BITOYHOTO HAabOpa 00OpYIOBAaHWS, ONMHCHIBATH XOJ| OIBITA U €ro
pe3yabTaThl, GOPMYITHPOBATH BEIBOIBI

1.10

MPOBOAUTh TPU HEOOXOIUMOCTH CEPHUI0 TMPSIMBIX HW3MEPEHHIA,
ompesensisi cpelHee 3HaueHue Hu3MepseMoil BenuuuHbl ((okycHOe
paccrosiHue coOuparomiei JMH3bI), 00OCHOBBIBATH BHIOOpP crocoba
M3MepeHus (M3MEepUTETHHOTO Tproopa)

1.11

MPOBOJIUTH HCCJIEAOBAHUE 3aBUCUMOCTEN (U3MYECKUX BEJIIMYUH C
HCMOJIb30BAHUEM MPSMBIX H3MEPEHHI: TUIAHUPOBATh UCCIEIOBAHMUE,
CaMOCTOATENIbHO COOUpaTh YCTAaHOBKY, (UKCHPOBATH PE3YJIbTAThI
MOJTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIWYMH B BHJE TaOJUIIH
rpaduKOB, IeIaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIICIOBAHUS

1.12

MPOBOJUTh  KOCBEHHBIE  M3MEPEHUS  (PU3NYECKUX  BEJIHYMH:
MJIAHUPOBATh U3MEPEHHS, COOMPATH IKCIIEPUMEHTATBHYIO YCTAHOBKY U
BBIIOJIHATh ~ M3MEPEHUS, Cleayd MNPeII0KEeHHOM HWHCTPYKIIHH,
BBIUMCIIATh 3HAYEHHWE BEIMYMHBI W aHAJIU3UPOBATh IOJYyYEHHBIE
pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHU I

1.13

coOnrofaTh TMpaBUiia TEXHUKM O€30MacHOCTHM Tpu pabore ¢
71a00paTOpPHBIM 000PYIOBAaHUEM




1.14

pas3iindyaTb OCHOBHBIC IIPHU3HAKHW H3YYCHHBIX (I)I/IBI/I‘ICCKI/IX MOHGHGﬁ:
Mar€purajibHas TOYKa, a0COJIFOTHO TBépI[OC TECII0, TOYCYHBIM MCTOUYHUK
CB€Ta, JIy4, TOHKad JIMH3a, IIaHETapHasd MOACJIb aToMa, HYKIJIIOHHas
MOJZEJIb aTOMHOI'0 dapa

1.15

XapaKTepu30BaTh MPUHIMIMBI JEHCTBUS U3YyYEHHBIX MNPHOOPOB U
TEXHUUYECKUX YCTPOICTB C ONOPOM Ha UX OMHCAHUS, UCTIOIB3YS

3HaHHS O CBOMCTBax (I)I/ISI/I‘ICCKI/IX SBJIICHUM H HCO6XOI[I/IMBIC
(bHSI/I‘IeCKI/Ie 3aKOHOMCPHOCTH

1.16

WCIIONIb30BaTh CXEMbl M CXEMAaTHYHblE PHUCYHKH HW3YYCHHBIX
TEXHUYECKUX YCTPOWCTB, MU3MEPUTENIbHBIX pudopoB u
TEXHOJOTHYECKHUX MPOLECCOB MPHU PEHIeHHH Y4eOHO-TPaKTUUECKUX
3a/1a4, ONTUYECKUE CXEMBI AJI1 OCTPOEHUs N300pakeHU B IIIOCKOM
3epKajie u coduparouieit TuH3e

1.17

NPUBOAMUTh TPUMEPHl (HAXOAWTh HMH(POpPMAIUMIO O MpUMEpax)
MPAKTUYECKOTO UCIOJIb30BaHUS (DU3MYECKUX 3HAHUH B MMOBCETHEBHOMN
YKU3HHM JIJIs1 o0ecIieueHnst 0€30IacHOCTH MPH 00paIlieHuH ¢ MpuOopamMu
Y TEXHUYECKHMHU YCTPOUCTBAMH, COXPAHCHUS 3JI0POBBS U COOITIOICHUS
HOPM DKOJIOTHYECKOTO TMOBEJICHHS B OKPY KaloIel cpefie

1.18

OCYILLIECTBIATh MOUCK MH(POPMAIIUN (PU3NIECKOTO COJIEPKAHUS B CETH
WnutepHer, camocTosTenbHO (HOpMYIHpys TOMCKOBBIM  3ampoc,
HaXOOUTb IIYTH  ONpPENEICHHs  JIOCTOBEPHOCTH  IOJyYEHHOU
uHpOpMallMd HAa OCHOBE MMEIOUIMXCS 3HAHUN M JIOMOJIHUTENIBHBIX
HCTOYHUKOB

1.19

HCII0JIb30BATh npu BBINOJIHEHUH y4eOHBIX 3aJaHuN
HAy4YHONOIYJISIPHYIO ~ JIUTeparypy  (usuueckoro  cojepkaHus,
CIIPaBOYHbBIE MAaTEPHAIIBL, pecypchl ceTh MIHTepHET; BageTh npuéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, Mpeodpa3oBaHus WH(GOpPMAIMU U3 OJHOU
3HAKOBOW CHUCTEMBI B APYTYIO




1.20

C03/1aBaTh COOCTBEHHbBIEC MUChMEHHBIE U YCTHHIE COOOIIIEHUS HA OCHOBE
nH(OPMALIUY U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COACPIKAHMUS,
myOJIM4HO MPEJICTaBISATh pe3yabTaThl MIPOEKTHOMN WIn
HCCIIEIOBATENbCKOM 1eATEIbHOCTH, IPH 3TOM I'PaMOTHO HCIOJIb30BaTh
W3YYCHHBI MOHATHHMHBIN amnmapaT W3y4aeMmoro pasaena (QU3uKU U
COIPOBOXAATh BBHICTYIJICHUE Mpe3eHTaluel ¢ yuéToM ocoOeHHOCTE!
ayJTUTOPUU CBEPCTHUKOB

1.21

IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAHHMNA (PU3NIECKUX
MPOIIECCOB paCIpeiesATh 0OSA3aHHOCTU B TPYIIE B COOTBETCTBHH C
IIOCTaBJICHHBIMU 3a/1a4aMH, CJICIUTH 32 BBHIITOJIHEHUEM IIJIaHA JCHCTBHM
U KOPPEKTUPOBaTh €ro, aJleKBaTHO OLIEHWBATh COOCTBEHHBIN BKJaJ B
NEeSATEIbHOCTh IPYIIIBI, BBICTPANBATh KOMMYHHUKaTUBHOE
B3aUMOJCICTBUE, IPOSBIISIA TOTOBHOCTh

paspemath KOHQIHKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

9 KIIACC
Kon
Konx aniemenra [TpoBepsieMbIe JIEMEHTHI COIEPIKAHHMSI
paszzuena
MEXAHUWYECKUE SABJIEHUA
81 MexaHuueckoe JBIKEHHE. MarepuaibHas — TOYKa.
Cucrema orcuéra
8.2 OTHOCHUTEITHFHOCTh MEXAHUYECKOTO JIBHIKESHUS
8.3 PaBHOMEpHOE MpsIMOTMHEHHOE IBHKCHHE
HepaBaomepHoe npsiMmoninHeliHoe ABuxenne. CpeaHsis u
8.4 MTHOBCHHAsi CKOpPOCTh Teja IpH HEPaBHOMEPHOM
JIBMOKCHUU
85 VYckopenne. PaBHOYCKOpeHHOE — NPSAMOJIMHEHHOE
) JIBIDKEHHE
8.6 CBo6oaHoe nagenne. OublThl [ anuaes
PaBHOMEepHOE IBMKEHHE IO OKPYXHOCTH. llepuon wu
8.7 yacTtoTa oOparnienus. JInHeiHas u yrioBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE
8 y
8.8 [Tepssiit 3akoH HploToHA
8.9 Bropoii 3akon HeroroHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIIMIT CynEPNIO3UIIUU CHUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHus: CWJa TPEHHs CKOJBKEHHS, CHIIA TPEHHS
' TIOKOSI, TPYTHE BUJIBI TPCHHUS
814 Cuna TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHUS.
YckopeHnne cBOOOTHOTO MaeHUS
815 Jsuxenne  mmaHeT  Bokpyr  CounHia. [TepBas
KOCMHYecKasi CKopocTb. HeBecoMOoCTh U meperpys3ku
8.16 PaBHOBecue marepuanbHOl TOUKU. AOCOIIOTHO TBEPIOE
' TENO
8.17 PaBHOBecHe TBEPIOTO TEJA € 3aKPEIUIEHHON OCBIO




BpaieHusi. MoMeHt cuiibl. LleHTp TshkecTn

Nmnynbce Tena. M3menenue umnyinbca. UMmynbe

8.18
CHJIBI
8.19 3aKOH COXpaHCHHSI UMITYJIbCA
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.92 Pabora cui TsxecTH, ynpyroctu, TpeHus. CBsi3b
' SHEPrUH U PabOThI
8.93 [TorennuanbHas SHEprus Tesa, IOJHATOrO
' HaJl IOBEPXHOCTBIO 3eMJIH
8.24 [ToTeHunanbHas SHEPTUA CXKATON MPYKUHBI
8.95 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
' DHEPrUu
8.26 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
[TpakTuyeckune pabOTHI:
OrmpeziesieHre CpeHE CKOPOCTH CKOJBXKEHUs Opycka
WIA JBIDKEHHS IIapuKa T0 HAKIOHHOH IIJIOCKOCTH.
OmnpezneneHue yCKOpeHUsi Tejla NMpU PaBHOYCKOPECHHOM
JIBYDKEHUH 110 HAKJIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH NpHU
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3 HauaJabHOW CKOPOCTH.
[IpoBepka THUMOTE3BI: €CIU TPH PABHOYCKOPEHHOM
8.27 JIBIDKEHUH 0€3 Ha4allbHOW CKOPOCTH ITYTH OTHOCSITCS KaK

paa HEUYETHBIX quCelI, TO COOTBCTCTBYIOIIHEC
IMPOMEKYTKHU BPEMCHU OAWMHAKOBEI.

HccnenoBaHnue 3aBUCUMOCTH CHUIIBI TPCHUS CKOJIbKCHUA
OT CHJIbBI HOpPMAaJbHOI'O  JaBJICHUA. OHpeI[eJ'ICHI/IC
KOB(I)(bI/IL[I/IeHTa TPCHUA CKOJIbKCHUH. OHpCI[CJ'ICHI/IC
JKECTKOCTHU IMMPYXUHBI. OHpCI[CJ'IeHI/Ie pa6OTLI CHJIBI
TPpCHUA TOpU PABHOMCPHOM  JBHIKCHHU TECJIa 110
I‘OpPI3OHT8.J'IBHOfI IOBCPXHOCTHU. OHpe,Z[eJ'ICHI/IC pa6OTBI
CHJIBI YIIPYTOCTH ITPU MoabEME Tpy3a € UCIIOJIb30BAHUCM
HCIIOABMKHOI'O U ITIOABUXKHOI'O OJIOKOB




8.28

duzndeckue ABJICHUS B OprUpoAC: MPUIIUBLI U OTJIUBHI,

JABMKCHUEC IIJIAHCT ComHeyHon CUCTEMBI, PCAKTHBHOC
JABMXCHUC )KMBBIX OPIraHU3MOB

8.29

TexHUYecKne  yCTpOMCTBA:  CHUIAOMETP,  JAaTYUKHU
MOJIOKEHUS, PACCTOSIHUS U YCKOPEHUSI, PAKEThI

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

9.1

KonebarenbHoe JABHXKCHUC. OcHOBHEBIE XapaKTEPUCTHUKHU
KOJIEOaHMIA: nepuona, 4acTtora, aMIuIuTyaa

9.2

Maremarnueckuit u IIPY’KUHHBIN MasITHUKU.

HpeBpameHHe OHEPIUM IIpu KoJIEOATEILHOM JABMOXKCHHUN

9.3

3aryxatomue Konebanus. BeiHyk1eHHbIE KOJIeOaHMsI.

Pe3onanc

94

Mexannueckue BoJHBL. CBOMCTBA MEXaHUYECKHUX BOJIH.
[IponosibHBIE U TIONIEpEUYHBbIE BOJIHBL. J[JIMHA BOJIHBI U
CKOpOCTB €€ pacrnpocTpaHeHusl. MexaHHn4eCKre BOJIHbI B
TBEPJAOM TeJIe, CECMUYECKHE BOJHbI

9.5

3ByK. I'pomMKoCTh 1 BbICcOTa 3ByKa. OTpaxeHue
3ByKa

9.6

Wn¢pa3Byk u yiabTpa3Byk

9.7

[TpakTyeckue paboOTHI:

OnpeneneHve  4acToThl M Hepuoja  KoJjeOaHMi
MaTeMaTUYeCKOTr0 MasiTHUKA.

OnpeneneHnne 4acTOThl M Iepuoaa  KojeOaHui
NPY>KUHHOT'O MasiTHUKA

HccnenoBanre 3aBUCHMOCTH  TEpUOJIa  KOJICOAHMIA
MOJIBEIICHHOTO K HUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanre 3aBUCHMOCTH  TEpUOJIa  KOJICOAHMIMA
MPYKUHHOTO MasTHHKAa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTH nepuoja KoJIeOaHui rpy3a,
MOJIBEIIIEHHOTO0 K HHUTH, OT MAacChl Tpy3a M KECTKOCTH
PYXUHBL. M3MepeHne ycKopeHus: CBOOOTHOTO TaICHUS

9.8

PuU3NYECKUE SBJIECHUS B MPUPOAE: BOCHPUAITHUE 3BYKOB
JKUBOTHBIMH, 3EMJICTPSACEHUE, CEMCMUYECKUE BOJIHBI,
LIYHaMH, 3XO0




9.9

TexHudyeckue yCTpOMCTBA: DXOJOT, HCIOJIB30BAaHUE
yJIbTpa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE

BOJIHBI

101 DNIEeKTPOMarHUTHOE MoJjie. DIEKTPOMAarHUTHbIC BOJHBI.
CBoiiCcTBa AJIEKTPOMArHUTHBIX BOJH

10.2 [Ixana 3MeKTPOMarHUTHBIX BOJIH

103 DnekTpoMarauTHas npupoja ceera. CKOpocTh CBETa.
BonHoBbIe cBOlCTBa cBETa

10 [IpakTuyeckune paboOTHI:
10.4 W3zyuenue CBOWCTB AIIEKTPOMArHUTHBIX BOJH
C TIOMOIIIbIO MOOMIIBHOTO TenedoHa

@dusnueckue SBICHHS B MPHPOJE: OHWOIOTHYECKOE

10.5 JIEHCTBHE BHUJIUMOTO, YIABTPapUOIETOBOTO 51
PEHTT€HOBCKOTO M3ITy4CHHUN

10.6 TexHuueckue yCTpOCTBA: UCIIOJIb30BaHUE
3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBSI3U

CBETOBBIE SBJIEHUA

111 JIyueBas monens cBera. MIcTOUHMKM cBETa

11.2 [IpsamonnHETHOE pacIpOCTPAHEHUE CBETA

113 Otpaxenue ceta. [lmockoe 3epkano. 3aK0H OTpaKeHUS

' cBeTa

114 [Ipenomienune cBera. 3aKOH MPETOMIICHHUS CBETA.
[TonHOE BHYTpEHHEE OTpaskeHHE CBETa

115 JInnza. Xop nyuelt B 1MH3E

11.6 Ontuueckas cuctema ¢oTroanmapara, MUKpOCKONa U

11 TEJIECKOIa
117 ['na3 xak ontuyeckas cucrema. bauszopykocTs u
' JAITbHO30PKOCTh

Paznoxxenue 6enoro csera B cektp. OnbiTel HploTOHA.

11.8 CrnoxeHue CeKTpalIbHBIX 1IBETOB. Jlucnepcus

CBETa




11.9

[TpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAKEHHsI CBETOBOT'O
Jyda OT yIJia MaJeHusl.

N3ydyenne XapakTEepUCTHK H300pakeHHs IIpeaMeTa B

IIJIOCKOM 3€pKaJic.

HCCJ’IGI{OB&HI/IG 3aBUCHUMOCTH yria IIPpECIOMIICHUA

CBETOBOTO Jy4ya OT YIJIa MMaJIeHUsl Ha TPaHUIIE «BO3AYX —
CTEKJION.

[Toyuenue n300pakeHuii ¢ TOMOIIIBIO COOMparoLIeit
JIMH3BL.

Onpenencane (OKYCHOTO PACCTOSHUS M ONTHYECKOU
CHJIBI COOMPAFOIIICH JIMH3HI.

OIBITHI 11O PA3I0KEHUIO O0EJI0T0 CBETA B CIIEKTD.

OnpITBl TIO BOCTIPHUATHIO IBETA MPEIMETOB MpPH HUX
HaOJIIOICHNH Yepe3 BETOBbIC (DUIBTPHI

11.10

®duznyeckue SBICHUS B Ipupoac: 3aTMCHUA COJ'IHI_Ia u
.HYHLI, OBETa TCJ, OIITUYCCKUC SABJICHUA B aTMoccbepe

(uBet HeOa, pedpakius, paayra, MUPax)

11.11

TexHuueckue YCTpOﬁCTBaI OYKH, TICPUCKOII,
(bOTOElHHapaT, OIITHYCCKHUEC CBCTOBO/bI

12

KBAHTOBBIE

SBJIEHUA

12.1

OnsiThl Peszepdopaa u mianerapHast MosieNb aToMa.

Monens aroma bopa

12.2

I/ICHYCKaHI/Ie 1 NOTJIOMICHHUE CBETA aTOMOM. KBaHTEI.

JIunenyaTeie CIIEKTPBI

12.3

PannoaktuBHOCTE. Anb(a, 6eTa- U raMmma-
W3ITyYEeHUs

124

Ctpoenue atoMHOrO0 siapa. HykioHHas Moiesnb aTOMHOTO
sapa. 3oTomnsl

125

PagnoakTuBHBIE MMPpCBpaAILICHU. HCpI/IOI[ nojrypacmnazga
ATOMHBIX SAJCP

12.6

SAnepHble peaknuu. 3aKOHbI COXPAHEHUsS 3aps0BOIO U
MacCOBOI'0 YHCET

12.7

3Hepr1/1;1 CBs3U aTOMHBIX ANCP. CBs13b Macchl U OHCPIrun




Peakuuu cunrtesa u nenenusd saep. ICTOUHMKH SHEpTrUn

12.8 )
ConHua u 3B€31
12,9 Snepnas sHepreruka. JlelicTBUE  paJlMOAKTHUBHBIX
' M3JIy4EHUH Ha )KUBBIC OPraHU3MbI
[TpakTuyeckue pabOTHI:
12.10 HaOnroneHue crijionHbIX ¥ IMHEHYaThIX CIIEKTPOB
U3ITy4EHUS.
HccnenoBanue TpEKOB: U3MEPEHNE SHEPTUU YaCTULIBI 110
TOPMO3HOMY TyTH (110 hoTOrpadusm).
W3mepenue painoakTuBHOro hoHa
@usnueckue SABJICHHUS B IPUPOJE: €CTECTBEHHBIN
pasoaKTUBHBII ¢oH, KOCMHUYECKHE Ty4H,
12.11 PaIMOaKTUBHOE M3JIYYEHUE MPHUPOJHBIX MHHEPAJIOB,
JICHCTBUE PAJMOAKTUBHBIX W3JIyYEHUH HA OpraHu3M
YesoBeKa
D0 TexHuueckue YCTpOUCTBA: CIIEKTPOCKOII,

WHJVBHIyAJIbHBIN JO3UMETD, Kamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 11O ®U3NUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemblie TpeOGOBaAHUSA K MPeAMETHBIM pe3yJjibTaTam 0a30BOro
YPOBHSI OCBOCHUS OCHOBHOI 00pa30BaTeJIbHOM MPOrpaMMBbl
OCHOBHOI0 00111er0 00pa3oBaHusi Ha ocHoBe PI'OC

[Tonumanne ponu  GU3MKA B HAYYHOH  KApTHUHE  MHDA,;
c(hOpMHUPOBAHHOCTH 0A30BBIX MPEJCTABICHUNH O 3aKOHOMEPHOU CBSI3H
Y TTI03HABAEMOCTH SIBJICHUM ITPUPO/IBI, O POJIH SKCIICPUMEHTA B (PU3HKE,
0 cUCTeMO0Opa3yromiei poiau PU3UKK B pa3BUTUU €CTECTBEHHBIX HAYK,
TEXHUKH M TEXHOJIOTHH, 00 3BOTIONNUH (PU3NYECKUX 3HAHUN U UX POJIH
B IIEJIOCTHOM €CTECTBEHHOHAYyYHOW KapTHMHE MHpa, O BKJaJe
POCCHUHCKHX M 3apyOeKHBIX YUEHBIX()M3HKOB B Pa3BUTHE HAYKH,
O00BSICHEHHE MPOLIECCOB OKPYXKAIOIIETO MHUPA, Pa3BUTHE TEXHUKH U
TEXHOJIOTHI

3HaHUs 0 BUJIaX MaTepuu (BELECTBO U IOJIE), O IBUKEHUHU KaK CIIoco0e
CYIIECTBOBaHMA MaTepuu, 00 aTOMHO-MOJIEKYJSIpHON Teopuu
CTpOEHMsI BelIecTBa, O (U3MYECKON CYIIHOCTU SIBICHUN NPUPOIbI
(MeXaHMYEeCKUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX U KBaHTOBBIX);
YMEHHUE pa3anuyaTh SIBJICHU 110 OIIMCAHUIO X XAPAKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIUX JaHHOE (PU3HUECKOE SBICHUE;
YMEHHUE pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBICHUHN
B OKPY’KAIOIIEM MUPE, BBIJIEISAA UX CYLIECTBEHHBIE CBOMCTBA

(pu3HaKM)

Bnanenue ocHOBaMM MOHSATHUHWHOIO ammapara ¥ CHUMBOJIUYECKOTO
s3pIKa (PU3UKH U UCIOJB30BaHWE WX JUISI pEHICHHs] Y4eOHBIX 3aad;
YMEHHE XapaKTepH30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUA U
MPOIIECCHI, UCTIONIB3Ys PYHIAMEHTAIBHBIC U AMITUPUICCKUE 3aKOHBI

YMeHue onuchiBaTh HU3YUCHHBIC CBOICTBA TeIl U (I)I/I3I/IquKI/IC SABJICHUA,
HCIIOJIb3YA (bI/ISI/I‘-ICCKI/Ie BCIIMYHHBI




Bnamenume ocCHOBaMM METOJIOB HAYYHOTO IIO3HAHHA C Y4ETOM
COONIOICHHSI TIPaBWJI OE30MACHOTO Tpyja: HaOMIoAeHNE (PU3NISCKUX
SIBJICHUIA:

YMEHHUE CaMOCTOSITETIbHO COOMPATh SKCIEPUMEHTATIBHYIO YCTAHOBKY

W3 JaHHOTO Habopa 00OpYyIOBaHHS MO WHCTPYKIIUU, OMUCHIBATH XOJ
ONBbITa W 3alUCBHIBATh €r0 pe3yabTaTbl, (HOPMYTUPOBATH BBIBOJIBI;
MPOBEICHUE TPSAMBIX U KOCBEHHBIX U3MEPCHUIN (PH3MUYCCKUX BEITUUUH:
yMEHHE IUIAHUPOBATh HM3MEPEHHs, CaMOCTOSATEIbHO COOHMpaTh
IKCIEPUMEHTAIbHYI0 ~ YCTAaHOBKY [0 HWHCTPYKIIMH, BBIYHMCIIATH
3HAYCHHE BEIUYMHBI M AHAIM3MPOBATH IMOJYYECHHBIC PE3YJIbTATHI C
y4ETOM 3aITaHHOM MTOTPEIIHOCTH PE3YJIbTATOB M3MEPEHUIT; POBEACHUE
HECJIOXKHBIX JKCICPUMEHTAIbHBIX HCCIICOBAHUN; CaMOCTOSTEIBHO
coOMparh  SKCIEPUMEHTAIbHYIO  YCTAaHOBKY M IPOBOJHTH
UCCICIOBaHHE TI0  HMHCTPYKIWH, MPEACTABIATh  IOJTyYCHHBIC
3aBUCHMOCTH (DU3MYECKUX BEJIMYUH B BHIC TAONUI] U TPadUKOB,
YYUTBIBATH MOTPEIIHOCTH, JeJaTh BBIBOJABI [0  pe3yjbTaTaM
UCCIICIOBaAHMSI

[loHnMaHue  XapakTepHBIX  CBOMCTB  (u3MUeCKMX  Mojenei

(MaTepuanbHasi TOYKa, aOCOJIOTHO TBEPJOE TENO, MOJEIH CTPOCHUS
ra3oB, JKHJIKOCTEH W TBEPABIX TeJ, IUIAHETapHas MOJEIb aToma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO siipa) U YMEHHE MPUMEHSTh UX IS
00BsICHEHUS PU3NYECKUX MTPOLIECCOB

YMenue oOBbICHATH (l)I/I3I/I‘-IeCKI/Ie mponeccol 1 CBOMCTBaA TCJI, B TOM
YUCJI€ MW B KOHTCKCTC CI/ITyaLII/Iﬁ IMPAKTUKO-OPUCHTHPOBAHHOT'O
XapaKkTepa, B HaCTHOCTH, BBIABJIATH IPUYNHHO-CJICACTBCHHLBIC CBA3U U
CTPOUTH OOBSICHEHHE C OHOpOI>'I Ha U3YYCHHBIC CBOMCTBA (I)I/I3I/I‘-ICCKI/IX
HBHCHHﬁ, (I)I/ISI/ILICCKI/IG 3aKOHBI, 3aKOHOMCPHOCTHU U MOJCIIN




YMeHnue pemath pacuéTHele 3amaun (Ha 0aze 2 — 3 ypaBHEHHU),
UCTOJB3ys 3aKOHBI W (OPMYJbI, CBS3BIBAOIIUE (PUIUUCCKUE
BEJIMYMHBI, B YACTHOCTH, 3alMCHIBATh KpPaTKOE YCJIOBHE 3ajauM,
BBISIBIIITh  HEJOCTAIOIIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOAMMBIC Uil €€ PelICHHUs, UCTIONb30BaTh CIIPABOYHbBIE JIaHHbBIC,
MPOBOJIUTh PACYEThl W OICHHBATH PEATUCTHYHOCTH IMOIYYCHHOTO
3Ha4YeHUsT (PU3MUYECKOW BEIMYMHBI; YMEHHUE OINPEIENIATh Pa3MEPHOCTh
(U3NYECKOil BETMYNHBI, IIOJTYYEHHON TPU PEIICHUH 3a/1a49H

YMeHHne XapakTepu3oBaTh IIPUHLHUIBL  JACUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MHPUOOPOB, U IMPOMBIIIJICHHBIX
TEXHOJIOTMYECKHUX IPOLECCOB MO UX OMMCAHUIO, UCIIONIb3Ys 3HAHUS O
CBOWCTBaX (YM3NYECKUX SIBICHUH U HEOOXOTUMbIE (PH3UUECKUE

3aKOHOMCPHOCTH

10

YMeHue uCmoyib30BaTh 3HAHUS O (PU3WYECKUX  SIBJICHUSAX B
MOBCEIHCBHON JKM3HH i1 OOecredeHuss O€30MacHOCTH IIPH
oOpailieHuu ¢ OBITOBBIMU MPUOOPAMU U TEXHUYECKUMH YCTPOMCTBAMH,
COXpaHEHUS 3J0POBbS M COOJIOACHHUS HOPM OSKOJOTHYECKOTO
MOBEACHUS B OKpYXKAIOLIeH cpeze; MOHUMaHUE HEOOXOIUMOCTH
MIPUMEHEHHUSI TIOCTIKEHUHN (DM3UKHU U TEXHOIIOTUHN I palliOHATIBLHOTO
MIPUPOIOTIOJIL30BaAHUS

11

OneIT moOMCKa, TpeoOpa3oBaHUs M IMpeJACTaBiIeHUs HHMOpManuu
(bu3n4ecKoro COJepKAHUS c UCIOJIb30BAHUEM
MH(OPMALIMOHHOKOMMYHHKATUBHBIX TEXHOJIOTHI; yMEHHE OLIEHUBATh
JIOCTOBEPHOCTbh MOJYYEHHOM HH(pOpMAIMM HAa OCHOBE HMEIOLIUXCS
3HAHUW U JTOTIOJIHUTEIBHBIX UCTOYHMKOB; YMEHHUE UCIOJIb30BaTh MPH
BBIMOJIHEHUHN Y4YEeOHBIX 33JaHUN HAY4YHO-TIOMYJSIPHYIO JUTEpaTypy
(U3NYECKOTO CoJepKaHUs, CIPAaBOYHBIE MaTepUalbl, PECYpChl CETH
WntepHer; BnaneHue 0a30BbIMM  HaBBIKAaMH  IpeoOpa3oBaHUs
uHboOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JPYIYyIO; YMEHHUE
cO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOILEHHS HA OCHOBE
nH(pOpMAIUY U3 HECKOJIBKHX UCTOUHUKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITPOBEPAEMbBIX HA OI'D

HO ®U3UKE




Kon

IIpoBepsieMblii JJIEMEHT COEPKAHUS

1 MEXAHWYECKUWE SABJIEHU A
11 Mexanuveckoe — aBWkeHHe. MarepuanbHas Touka. Cucrema — orcuéra.
OTHOCUTETHHOCTD JIBUKCHHS
12 PaBHOMepHOEe U HepaBHOMepHOe aBmxkeHue. CpeaHss ckopocts. Dopmyra st
' BBIUUCIICHHUS CpeaHeH ckopocTu: V = S/t
PaBHOMEpHOE TPSAMOJIMHEHHOE IBIKCHHE. 3aBUCHMOCTh KOOPIAMHATHI TEia OT
BPEMEHH B CIy4ae paBHOMEPHOT'O MPSIMOJHUHEHHOTO JBHIKCHHUS:
Y — i
1.3 () =x,+vf
I'paduku 3aBUCHMOCTH OT BpPEMEHH JJIsI TMPOCKIUH CKOPOCTH, IPOCKIINU
MepeMEIICeHHs], MyTH, KOOPIWHATHI TPH PABHOMEPHOM IMPSMOJUHCHHOM
JIBMDKCHUN
3aBUCHMOCTh KOOPIMHATHI Tella OT BPEMEHH B Clydae PaBHOYCKOPCHHOTO
PSMOJIMHEHHOTO JIBHKCHUS:
2
Se(@)=Vo, ¥ 1+ 0y * 5
®opMmynbl ST TPOEKIHHM TMEPEMENICHUS, MPOEKIUH CKOPOCTH M TMPOCKIHH
YCKOPEHHS TIPH PAaBHOYCKOPEHHOM TIPSMOJIMHEHHOM JIBUKECHHUH:
1.4 ; t*
s"_(r)zuo_‘_'rvax-j.
Q\.(I) =y, T4, T,
a, (f)=canst,
Ul.\'~ = UII— =2(1_\_S_\.
I'paduky 3aBUCHMOCTH OT BpPEMEHH JUIS MPOCKIMHU YCKOPEHHS, MPOCKIINU
CKOPOCTH, TIPOEKI[MH MEPEMEIIEHHUsS,, KOOPAMHATHI MpPU PaBHOYCKOPEHHOM
PSMOJTMHEHHOM JBHIKCHUH
CBoboanoe majgeHue. PopMyIibl, OMHCHIBAIOIIME CBOOOJHOE MaACHUE TeNa IO
15 BEPTHUKAIH (IBH)KEHHE TeJIa BHU3 MJIM BBEPX OTHOCHTEIBHO ITOBEPXHOCTH 3EMITH).

Fpa(bI/IKI/I 3aBUCUMOCTH OT BpPCMCHHU [JII TIPOCKIHUU YCKOPCHUA, IMPOCKINU
CKOPOCTH U KOOPAWHATHI ITPpH CBO6OIIHOM naacHuu Tia 1o

BEPTHUKAIN




CKOpoCTh paBHOMEPHOTO ABMKEHHS TeJIa 0 OKpykHOCTU. HampaBnenue
CKOPOCTH.

dopmyra 1715 BBIYUCICHUS CKOPOCTH Yepe3 paguyc OKPYKHOCTHU U MIEPUOT

oOparnieHus:
2R
D=
T
1.6 IlenTpocTpeMurenbHoe yckopeHue. HampasiieHne LIEHTPOCTPEMHUTEIBLHOTO
yckopeHusi. @opmyia [l BBIYUCIIEHUS YCKOPEHUS:
2
i, v
2R
dopmyiia, cBsI3bIBaIOLIAst IEPUOA U YACTOTY OOpalCHUS:
V= 3
T
Macca. IInotHocTh Bemecta. @opmya i BBIYUCICHUS IIIIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas ¢pusnueckas BenuunHa. ClIoKeHHe CUIT
1.9 SBnenue unepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBieHHOCTb BEKTOPA YCKOPEHUS Tella U BEKTOpa CHUJIbL, IEHCTBYIOIIEH Ha
TEJ0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 - -
F. 21 = _F-I—Q
TpeHue nokos u TpeHHe CKoIbXkeHUs. PopMyna JUisl BBIYUCICHUS MOAYIS CUJIBI
1.12 TPEHUSI CKOJIBKEHMSL:
F_=pn-N
=}
Hedpopmaruss Tena. Ynpyrue u Heymnpyrue gedopmManuu. 3aKoH YIPYyrou
1.13 nedopmaruu (3akoH ['yka):
F=k-Al
1.14 BcemupHoe TArorenue. 3aKOH BCEMUPHOTO TATOTEHUS:




my -5
F=G- e
R*
Cuia TSKECTH. yCKOpeHI/Ie CBO6OI[HOFO HaacHUs.
(DOpMyJIa JJIs1 BBIYUCJICHUSA CUJIBI TAXKECTHU B6HI/I3I/I IMOBEPXHOCTHU 3emiu: F = mg.
Jsukenue mianeT Bokpyr Cosnua. IlepBas kocMuueckas CKOpoCTb.

HesecomocTs u neperpysku

1.15

Nmnynbe Tena — BekTopHas pu3nyeckas BeJIMYnHa.
p=mo

I/IMHy.]'IBC cucteMsl Ten. I3mMeHeHnne HMITYJIbCA. I/IMHy.]'II)C CHIJIBI

1.16

3akoH COXPAaHCHUA UMITYJIbCa JJIsL 33.MKHYTOI>’I CUCTCMBI TCJI:
D=myU, +in, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckast pabota. @opmyna st BEBIYUCICHUS PaOOThI CUITBL:

A=Fsc0s0

Mexannueckass MOIHOCTD:

1.18

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. dDOpMyna JJIA BBIYUCIICHU S

KHHETHYECKOM OHEPTHHU:

2
_mv

E;

TeopeMa 0 KHHETHYECKOU OHEpPIHUHn. CDOpMy.]'Ia JJIS BBIYUCIICHUA

MOTEeHIIMAIbHON OHCPIHUU TCJia, TOAHATOTO HA 3eMiéi:

E,=mgh

1.19

Mexannyeckas SHEpIus:
E=E;,+E ?

3aKOH COXpaHEHUsI MEXaHNYEeCKOHN 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS
MEeXaHMUYEeCKOH HEepIruu B OTCYTCTBHE CUJI TpeHus: E = const.

[IpeBpamieHne MEXaHMYECKOW SHEPTUU IIPHU HAJTMYUH CHIIBI TPEHHUSL.

1.20

[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Peruar. Moment cuiisl: M - FI.

VYcnoBue paBHOBECHS pblyara:




M +M, +..=0
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIX MeXaHU3MOB,

n= Anonesaas
‘%mqemx

1.21

JlaBneHue TBEPAOTO TENA.

@opMyita U1 BBIYKMCIICHUS IaBJICHHS TBEPIOIO Tena:

JaBnenue raza. ATMmocepHoe IaBiIeHHE.
FI/IZ[pOCTaTI/ILIGCKOC JaBJICHUC BHYTPH KUIKOCTHU.

CDOpMy.TIa JJI1 BBIYUCIICHUA JABJICHUS BHYTPHU JKUIAKOCTH:

D=pgh+p_,

1.22

3akoH [lackans. ['mapaBandeckuii mpecc

1.23

3akoHn Apxumena. Dopmyna Ui ONpeAeNeHUs BBITAJKWBAIOIIECH CHIIBL,

JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTD WM ras3:

F.A_px_ =pgVv

YcaoBue miaBanus teia. [lnapanue CYZAO0B H BO3AYXOILIABAHUEC

1.24

Mexanunueckue KoneOaHus. AMILTUTY/a, IEPUOJ] U YaCcTOTa KoueOaHui.
®dopmyia, CBSI3bIBAIONIAs YACTOTY U NEPUOJ KOJICOAHUM:
1

V=i
T:

1.25

MareMaTuueckuil ¥ NPy KUHHBIM MasTHUKU. [IpeBpalienne sHepruu npu
Kosie0aTeabHOM JIBUKEHUU

1.26

3aryxatomue kojebanus. Beinykaennbie konebanus. Pezonanc

1.27

MexaHnndecKrue BOJHEL HpO}IOJ’IBHBIC N TIOIICPCYHBIC BOJIHBI. HJ'II/IHa BOJIHbBI U

CKOPOCTb PACIPOCTPAHECHHUS BOJIHBI:

A=rpag

1.28

3ByK. 'poMKOCTE M BbICOTa 3ByKa. OTpakeHUE 3BYKOBOW BOJHBI HA TPAHULIE ABYX
cpen. UudpasByk u ynbTpa3Byk




1.29

IIpaxmuyeckue pabomul

W3mepenue cpenHell IIIOTHOCTH BEUIECTBA; apXHUMEIOBOW CHIIBI, KECTKOCTHU
MPYXUHBL, KO3PPUIIMEHTa TPEHUS CKOJBXKEHUS; paOOThl CHIIBI TPEHUSI, CHJIIBI
YIOPYTOCTH; CPEAHEH CKOPOCTH JABMKEHHUS OpycKa MO HAKJIOHHOM IIIOCKOCTH;

YCKOpEHUs OpycKa Mpu ABMKEHUH 110 HAKIIOHHOM TUNIOCKOCTH; YaCTOTHI U TEPHO/Ia
KoJle0aHUH MaTeMaTU4YeCKOro MasTHMKA; 4YacTOThl M Iepuoja KoseOaHuin
IPY>KHHHOTO MasiTHUKA; MOMEHTA CUJIb, IEMCTBYIOIIEr0 Ha pbluar; padoThl CUIIbI
YIIPYTOCTH MPH MOIBEME TPY3a C MOMOIIBIO HEMOABIKHOTO OJI0Ka; pabOThI CHIIBI
YIPYrOCTHU NPH MOIbEME IPy3a C MOMOIIBIO ITOIBHXKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXUMEI0BOM CUJIBI OT 00bEMA MOTPYKEHHOM YacTU
Tela U OT IUIOTHOCTH >KUAKOCTH;, HE3aBHCHMOCTH BBITAIKUBAIOUICH CHIBI OT
MAaccChl TeJa; CHJIBI TPEHUS CKOJBXKEHHS OT CUJIbl HOPMaJbHOTO JaBIEHUS U OT
poJlla TOBEpXHOCTH; CHJIbI YIPYIOCTH, BO3HUKAIOLIEH B MPYXHHE, OT CTEIEHU
nedopMaluu MPYKUHBL, YCKOPEHUsT OpycKa OT yriila HakjJIOHA HAaMpaBJIsIONICH;
nepuoja (4acToThl) KoueOaHUN HUTSHOTO MAasTHUKA OT JUIMHBI HUTH; MEpHOa
KojeOaHuil MPYKUHHOTO MAasTHHKA OT MAacChl Irpy3a M KECTKOCTU MPY>KUHBI,
UCCIIEIOBAaHNE HE3aBHUCHUMOCTH Iepuojia KoJieOaHUIl HUTSHOTO MAasSTHHKA OT
Macchl rpy3a. [IpoBepka ycnoBusi paBHOBeCHs phluara

1.30

Qusuueckue s6NeHUs 6 Npupode: TPUMEPHl JABIKEHUS C pa3IMYHBIMU
CKOPOCTSIMH B )KMBOW U HEXUBOW NPUPOE, NENCTBUE CUIIBI TPEHUS B IPUPOJE U
TE€XHUKE, NPWINBBI W OTJIMBBI, JBUXKEHUE TIUaHeT COJIHEYHOM CHCTEMB,
PEaKTUBHOE JBM)KEHHUE KUBBIX OPraHU3MOB, PhIYard B TeJle YEIOBEKa, BIUSHHE
aTMOC(EepHOro JIaBJICHUs Ha >KUBOW OpraHusM, IUIaBaHWE pbIO, BOCIPHITHE
3BYKOB KMBOTHBIMH, 3€MJIETPSICEHHE, CEICMUUECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoticmea: CUUIAOMETD, TATYUKUA TIOJOKECHHS, PACCTOSHHS W
YCKOpPE€HHA, IOUWHAMOMCTpP, MNOAIIWIIHUKH, PAKETBI, pblyar, HO)IBI/I)KHI:If/i "
HGHO}IBI/I)KHBIﬁ 6J'IOKI/I, HAKJIOHHAasA IIJIOCKOCTb, HPOCTBIE MCXAaHU3MEI B 6I)ITy,
COOOMIAIONTHECST COCY/BI, YCTPOHMCTBO BOJOMPOBOJA, THAPABIMYECKUM TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIITHEBOW HACOC, apeoMeTp, IXOJIOT,
HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA




OCHOBHBIE 10JIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUH CTPOCHUSI BELIECTBA.

2.1 Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSIHUM BEIIECTBA.
Kpucrannmuueckue u amopdHbIe TeIa
59 JlBmwkenne dyactul BemectBa. CBA3b CKOPOCTH  JBW)KEHUS YacTHIl C
' Temreparypoil. bpoynoBckoe nBmxenue, 1uddysus
2.3 CMaunBaHUE U KalWUISIPHbIE SBJICHUS
2.4 TemoBoe paciiupeHue u cxxatue
2.5 TennoBoe paBHOBECHE
26 Buytpennsas sHeprus. PaGora u Teruionepesada Kak CIOCOObI HM3MEHEHUS
' BHYTpPEHHEH 3HEepruu
2.7 Bunp! Temonepeaayn: TeIIONPOBOIHOCTh, KOHBEKIHS, U3TyICHNE
HarpeBanue u oxjaxnaeHue ten. KoJMuecTBO TEmIOTHI.
28 Y nenpHast TENI0EMKOCTD:
O=cm(t,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX MpoIieccax. Y paBHEHUE TEIJIOBOIO
29 OanaHca:
O+ +..=0
Hcnapenne u KoHIeHcauus. V3MeHeHue BHYTpPEHHEH SHEpruM B Ipolecce
2.10 ucrapeHuss W KoHJeHcanuu. KuneHwe KMIKOCTH. VYJenpHass TeIoTa
napoobpasoBanus: L = Q/m
2.11 BraxxnocTs Bo3yxa
[TnaBnenne u kKpuctau3amnys. Mi3MeHeHne BHYTpEHHEW SHEPTUH TTPH TUIABICHUT
Y KpUCTAIIM3AINN. Y IeNTbHAs TEIUIOTa ITaBJICHHS:
2.12
A=——
m
»13 BHyTpeHHSIS SHepTrHs CrOpaHus TOTUTMBA. Y JeTTbHAasl TETUIOTa CTOPaHUs TOTUTUBA!
q=Q/m
2.14 [Tpununs! paboTs! TemoBbix apurateneit. KI1/1 reruioBoro apuratens




IIpaxmuyeckue pabomul

W3mepenue yaenbHO TEMIOEMKOCTH METAJUIMYECKOTO LMIMHAPA; KOJIMYECTBa
TEIUIOTHI, MOJIyYEHHOTO BOJOM KOMHATHOM TeMmmeparypbl (UKCUPOBAHHOMN
Macchl, B KOTOPYIO OIyIIEH HAarpeTblii IWIMHIP;, KOJWYECTBA TEIUIOTHI,

2.15 OTJAHHOTO HAarpeThiM LWIMHAPOM, IOCJE OMYCKaHUS €ro B BOAY KOMHATHOM
TEMIIEPAaTypbl; OTHOCUTENILHOW BIIAXHOCTH BO3[yXa; YyIACIbHON TEIJIOTHI
TUTaBJIeHUA JibJa. MccnenoBanne N3MEHEHUsI TEMIIEPATyPhl BOBI P Pa3IMIHBIX
YCJIOBUSAX; SIBJICHUS TEIJI00OMEHA NMPH CMEIIMBAHUN XOJIOJAHOM U ropsiueii BOJbI;
nporecca UCTapeHus
DQusuueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATSHKCHHWE M KaIMJUIIPHBIC

2.16 SIBJICHUSI B TMPUPOJIC, KPUCTAIUIBI B mpupone, uznydeHue CoiHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TyMaHa, HHEsl, CHera
Texuuueckue ycmpoticmea: KanWUIspbl, TPUMEPbl UCIOJIb30BaHUSI KPUCTAJIIOB,

517 KHUJKOCTHBIM TEPMOMETp, NaTUMK TeMIIepaTypbl, TEPMOC, CHCTEMa OTOILICHUS

' JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHA, [BUTATENb BHYTPEHHETO
CrOpaHus
3 DJIEKTPOMATHUTHBLIE ABJIEHUA

3.1 Onektpuzanus Ten. [[Ba Buia d31eKTpUYECKUX 3apsi0B

3.2 BiaumoneiicTBue 3apspkeHHBIX Ten. 3akoH Kymnona

3.3 3aKOH COXpaHEeHHUs AIIEKTPUUYECKOT0 3apsiia

34 Onexkrtpudeckoe mozne. Hampspk€HHOCTh anekTpuyeckoro mnosd.  [IpuHnun

' CYNEPIO3UIMU AIEKTPUUYECKHX TOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocurtenu »snexTpudyeckux 3apsfoB. JleficTBue 5SIEKTpUYECKOro Mo Ha
' ANIeKTpHUeCKUe 3apsaabl. [[pOBOMHUKH M TUDIIEKTPUKA
[TocTossHHBIN JIEKTpUYECKUI TOK. JlefcTBUs iekTpudeckoro Toka. Cuia Toka.
3.6 Hanpsoxenue.
I=qg/t,U=A/q
DJEeKTpUYECKOe COTPOTUBIICHUE. Y AETBHOE SIEKTPUIECKOE COMPOTUBIICHUE:
3.7 R =pl/S
3.8 3akon Oma ais yuactka anektpudeckoi nenu: | = U/R




HOCJ’IGI[OBEITCJ'IBHOC COCOAVHEHUEC ITPOBOAHUKOB:

I,=1,: U=U,+U,: R=R +R,

3.9 [MapannensHoe coeMHEHUE TPOBOHUKOB PAaBHOTO COIIPOTUBIICHUS:
U=Ug;I=1+I;R=2.
2 2 5
CMeriaHHbIE COEIMHEHMsI TIPOBOIHUKOB
3.10 PaGora u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenua:
3.11 X
Q=I"-R-t
312 OnbIT DOpcrena. MarHuTHOE TOJ€ NPSMOro NPOBOAHMKA C TOKOM. JIMHUUM
' MarHUTHOM MHIYKIIUU
313 MarsuTHO€ 1oJie IOCTOSHHOI'O MarHuTa. BzaumoseiicTBue nocTosHHbIX
' MarHuTOB
3.14 JlelicTBrE MarHUTHOT'O NOJIS1 HA IPOBOJHUK C TOKOM
315 OnsiTel Dapanes. SIBneHue 3aeKTpOMarHuTHON MHAYKIUU. [IpaBuio
' Jlenna
IIpakmuyeckue pabomul
W3mepeHne  DIIEKTPHYECKOTO  COMPOTUBIICHUS ~ PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AJTEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HUKAIOLIETO B IPOBOJHUKE
316 (pe3ucTopsbl, JJaMIOYKa), OT HAPSKEHUs Ha KOHIIAX MPOBOJIHUKA; 3aBUCUMOCTH
COIIPOTHBIICHUS OT JUTMHBI TPOBOJIHUKA, IJIOMIAIN €T0 TOMEPEYHOTO CEUCHHS U
YIIEITBHOTO COTIPOTHBIICHHUSI.
ITpoBepka mpaBuia JUIs JMEKTPUUECKOTO HAMPSHKEHUS MPU MOCIeI0BATEIbHOM
COEIMHEHUH MTPOBOIHUKOB; MPaBHJIA ISl CUIIBI 3JIEKTPUYECKOTO TOKa MpU
napajieIbHOM COEJUHEHUH MPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)
Qusuueckue s6NeHUs 6 npupooe: SIEKTPUUECKUE SBJICHUS B arMmocdepe,
3.17 AJIEKTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE T0Je 3eMiI, JIpel( MOoJIoCoB,

POJIb MAarouTHOT'O MOJIA IJIF JKU3HU Ha 3CMJ'Ie, MOJIIPHOC CUAHUC




Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEpMETP, BOJILTMETP, PEOCTaT,
CU€TUMK  DIIEKTPUYECKOW  DHEPIruH,  DIIEKTPOOCBETUTEIbHBIE  MPHOOPHI,

3.18 HarpeBaTelbHbIE AIIEKTPOIPUOOPHI (mpumepsr), IIEKTPUYECKUE
MPEeIOXPAHUTENN, DSJIEKTPOMArHUT, JJICKTPOJBHUIaTEeNb IOCTOSHHOTO TOKA,
TeHEepaTOp MOCTOSIHHOTO TOKA

3.19 DnekTpoMarHuTHEIE BOJHBL. [1Ikana 3MeKTpOMarHUTHBIX BOJTH

3.20 JlydeBast Mmojienb cBeta. [IpsiMonrHEHOE pacipoCTpaHeHUE CBETa

3.21 3akoH oTpaxkeHus cBeta. [1mockoe 3epkaino

3.22 [Ipenomienue cBera. 3aKOH PEIOMIICHHUS CBETa

3.23 Jlucniepcust cBera

394 JIunza. Xox nyderr B nmH3e. DoKycHOE paccTosHue JTUH3BL. ONTHYECKas Cuia

' munsel: D = 1/F

3.25 I'na3 kak ontuyeckas cucreMa. OnTuyeckue npudopsI
Ipaxmuueckue pabomul
M3mepeHne ONTHYECKOW CHIIBI COOMparoieil JMH3bL, (POKYCHOTO PacCTOSIHUS

396 cobupatorield JMH3bI (10 CBOKMCTBY paBeHCTBA pa3MEpOB IMpeaMeTa |
M300paKeHUs], KOT/Ia MPEAMET PACIOJIOKEH B TBOMHOM (OKYCeE), MOKa3zaTels
MIPEIOMJICHUS CTEKJIA.

HccnenoBanue cBOHCTBA N300paKeHUSI, TOTYYEHHOTO C TOMOIIBIO COOMparoIien
JIMH3bI; U3MEHEHUS (POKYCHOTO PACCTOSIHHS JBYX CJIOKEHHBIX JIMH3; 3aBUCUIMOCTH
yriia TpeOMJICHUSI CBETOBOTO Jyda OT yIja TMaJCHUS Ha TPAHUIE «BO3JIYX —
CTCKIJIO»
397 Qu3zuueckue senreHus 6 npupode: 3armenus ComnHuma u JIyHbI, LBeTa Tell,
' ONITUYECKHUE SBJICHUS B aTMocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.98 Texnuueckue ycmpoticmea. O9KH, IEPUCKOII, POTOANIAPAT, ONITUIECKHE
' CBETOBOJIBI
4 KBAHTOBBGIE ABJIEHUA
41 PannoaktuBHOCT. Anlb(a-, 6eTa-, ramma-u3nydenus. Peakiuu anbda-u
' Oerapacmaia

4.2 Omnsite Pe3epdopaa mo paccesturo anbda-yactui. [InanerapHas Moaens aToma

4.3 CocraB aromHoro siapa. M3orormsl

4.4 [lepron monypacmaga aTOMHBIX siTEp




4.5 SAnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MACCOBOT'O UUCEI

Qusuueckue A6NeHUs 6 Npupode. €CTECTBEHHbIM PpaJNOaKTUBHBIM (oOH,
4.6 KOCMUYECKHE JIy4d, pPaJUOaKTUBHOE MW3JIYyYEHHUE [PUPOJHBIX MHUHEPAJIOB,
JEHCTBUE PaJlMOAKTUBHBIX U3JIy4€HUN HA OPraHU3M 4EJI0BEKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOIN, UHIUBUAYAIbHbBIN J103UMETD, Kamepa

Bunbcona, simepHas sHepreTuka

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT'O ITPOLUECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

1) ®usuka, 7 kiacc/ [lepoimkun A.B., OOIIECTBO ¢ OrpaHUYCHHONW OTBETCTBEHHOCTHIO «JIPODAY;

AxnmonepHoe o0mecTBo «M3narenscTBo «IIpocBemnienney

2) ®usuka, 8 xiace/Ilepoimkua A.B., OOIIECTBO ¢ OTPAaHUYEHHOM OTBETCTBEHHOCTHIO «/IPODAY;

AxuunonepHoe obmiectBo «M3natensctBo «IIpocsenienue»

3) ®usuka, 9 xnacc/Ilepoimkun A.B.,I'yrauk E.M., O011ecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO
«IPODA»; Axumoneproe obmectBo «M3narensctBo «IIpocBenienne

METOAUYECKUE MATEPHUAJIBI U1 YUUTEJIA

1) ®dwusuka. 7 xiacc. ba3oBblit ypoBeHb. MeToauueckoe nocodue Kk yueonuky V.M. TTéprinikuna,
AMN. VBaHOBA,

2) ®usuka. 7 knacc (yrayonéunsiii yposens) Peanmzarms tpedoanuii ®I'OC ocHOBHOTO 00111€T0
oOpa3oBaHusl. Meronudeckoe ocodue Juist yuauTess,

3) ®wusuka. Peanuzanus tpedoBanuit ®I'OC 0CHOBHOTO 001IeT0 00pa30BaHUS: METOIHUCCKOEC
nocooue Ui yuuTens,

4) Coopuuk 3a1ay o ¢usuke. 7-9 xnacc/Jlykamuk B.U., Banosa E.B., «3narenscTBo

«IIpocBerieHue»,

5) ®wusuka. 8 kiacc. Pa3HOypoBHEBbIE CAMOCTOSTEIbHBIC M KOHTPOIbHBIE paboThl/Kupuk JLA.,
«3patenscTBo «Mnekcay,

6) Iloypounsie pazpabotku o usuke. 7 knacc/Bonkos B.A., Ionsuckuii C.E., «3narensctBo
«BAKO»,

7) Tectol o pusuke Kk yueOuuky A.B. Tlepoimkuna «®Pusnka. 8 kiace»/Yeborapea A.B.,

«M3paTtenscTBO «IK3aMEHY,

8) KoHTposbHbIE U caMOCTOsATENbHBIC pabOTHI 10 Gu3uKe K yueOHuky A.B. Ilepoimikuna «Dusunka.
8 kimacey/I'pomrieBa O.U., «M3naTenbcTBO «IK3aMEHY,

9) KoOHTpOJIbHBIE U CAMOCTOSITEIbHBIE PA0OTHI 1O Gu3uKe K yueOHuky A.B. Tleprikuna, E.M.

I'yrauk «®usuka. 9 kmacen/I'pomuesa O.U., «M3aaTenbeTBO «IK3aMen»,

10) Coopuuk 3aaanuii OI'D ¢usuka/Xannanos H.K., «M3parensctBo «DKeMO»,

11) PaGouas tetpans k yueOHuky A.B. [epoimkuna @usnka. 7 kiace/T.A. Xannanosa, H.K.

XannaHoBa, O0IIECTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIOHEpHOE 00IIECTBO

«M3marenscTBO «lIpocBenmenne,

12) PaGouas tetpans k yueOHuKy A.B. [leppimkuna ®usnka. 8 ximace/T.A. Xannanosa, H.K.

XannaHoBa, O0IIECTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO «/[PODAY; AKIOHEpHOE 00IIECTBO

«M3marenscTBO «lIpocBenmenne,

13) Pabouas tetpans k yueOuuky A.B. [epoimkuna, E.M. I'yraik @usuka. 9 kinace/E.M. ['yTHuK,
N.T". Bnacosa O011ecTBO C OrpaHMueHHOM 0TBETCTBEHHOCTHIO «JIPODAY»; AknirioHepHoe
obmectBo «M3marennpcTBo «IIpocBenieHne.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

1)https://lecta.ru/ - Iludposas o6pasoBaTenpHas miardopma,

2) https://1bz.ru/ - anekTpoHHBIE pECYPCHI 1O (PH3HKE,

3)https://fizika.ru/ - caitr aus npenogasaresei GU3NKH,

4)https://college.ru/ — marepuainsr as noaroroBku k EI'D ¢ 2002r.,

5)https://elementy.ru/ - «I1yTs B HayKy» - 2JIEKTPOHHBIN JKypHAI ISl IKOJIHHUKOB,

CTPEMSIIUXCS PA3BUTh CBOW KPYro30p U YIyUIIUTh 3HAHHS 10 (PHU3HKE,

6) https://fiz.1sept.ru/ — snexTpoHHas MOA00pPKA KYPHAIOB 10 (GU3UKE OT U3AATEIHCKOIO T0Ma

«IlepBoe ceHTAOPsI»,

7) https://teach-shzz.jimdofree.com/ — Uudopmarrka u Gpusuka, yHUKaIbHBINA pecypc,
COZIEPIKAIIIA IICKTPOHHBIC OMOTMOTEKH MAaTEPHAJIOB 110 3TUM JBYM IIPEAMETaM;

8) http://school-collection.edu.ru/— Exunas xoiteknus HuGpOBBIX 00pa30BaTeIbHBIX PECYPCOB,
9) https://lesson.edu.ru/ - deaepanbusbiii mopran «Poccuiickoe obpazoBanuey, 10)
https://m.edsoo.ru/ - Enunoe conepskanue oo1ero oopa3oBaHusi.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA YYEBHOE OBOPY/IOBAHHUE

CnpaBouHbie TaOIUIIBI

OBOPYJIOBAHUE JIA ITPOBEAEHN A JIABOPATOPHBIX,
[IPAKTUYECKUX PABOT, IEMOHCTPAIMH

MynbTUMETUIHBIA TTPOEKTOP, O0OpYAOBaHHUE ISl JEMOHCTpALUA, MPOBEIACHHUS
71a00paTOPHBIX pado


https://lbz.ru/
https://elementy.ru/
https://elementy.ru/
https://teach-shzz.jimdofree.com/
https://teach-shzz.jimdofree.com/
https://lesson.edu.ru/
https://m.edsoo.ru/







