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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma 1o ¢u3MKe Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
COCTaBJIECHAa Ha OCHOBE MOJOXEHHH M TpeOOBAHMUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétom (penepanbHON paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yaeoHoro npeamera «Dusmkay.

Copepxanue mnporpamMMmbl 1o (U3UMKE HANpaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYalOIIMXCS W OPraHu3aldi0 H3Yy4eHUs
¢u3nKn Ha ACSITETHLHOCTHOW OCHOBE. B mporpamMme mo (u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0
IUITAHUPYEMBIM JINYHOCTHBIM M METANPEIMETHBIM PE3ybTaTaM 00Y4YEeHHUs], a TAKKE
MEXIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHBIX YYE€OHBIX NPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMUs.

[TporpamMma no pu3MKe ycTaHABIMBACT paclpeieieHre yueOHOro MaTepuaa
o rojgam oOyudeHus (MO Kjaccam), MpejjiaracT MPUMEPHYIO MOCIeI0BaTEIbHOCTD
U3YyYEHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS IMPEIMETHOIO COJIEp)KaHUS U
y4€Te BO3PAaCTHBIX OCOOEHHOCTEN 00yUaroIuXCsl.

[Iporpamma mo @usuke pa3paboTaHa C ILEIbIO OKa3aHUS METOJMYECKOU
MIOMOIIIM YYUTEINIO B CO3JaHUH pabodeil mporpaMMbl 0 y4eOHOMY MPEAMETY.

®du3zrkKa ABIAETCA CUCTEMOOOPA3YIOMIMM JIJIsl €CTECTBEHHOHAYYHbBIX Y4€OHBIX
OPEIMETOB, TOCKOJbKY (PU3MUECKHE 3aKOHBI JIe)KaT B OCHOBE IPOLIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouomoruen, acTpoHoMuend u Qu3nIecKoi
reorpaduedi, BHOCHUT BKJAJ B €CTCCTBEHHOHAYYHYI) KapTHHY  MUDa,
OpeoCTaBsieT HamOojee sACHble 00pa3lbl MPUMEHEHHs] HaydHOTO METO]a
NO3HAHHUS, TO €CTh CII0CO0a MOTYYEHUS JOCTOBEPHBIX 3HAHUM O MUDE.

OpnHa W3 TIaBHBIX 3a/a4d (PU3MYECKOTO OOpa3OBaHMsI B CTPYKType OOIIero
00pa30BaHUs COCTOUT B (POPMHPOBAHUM ECTECTBEHHOHAYYHOW TIPaMOTHOCTH U
HUHTepeca K HayKe y 00yJaroImuxcs.

W3yuenne ¢Qusuku Ha 0a30BOM ypOBHE TMpEAINOiaraeT OBJaJICHUE
CIICAYIOIUMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIUMHU €CTECTBEHHOHAYUYHYIO
TPaMOTHOCTb:

e HAy4yHO OOBSCHSATH SIBJICHMUS,;

e OILICHUBATh U NOHUMATh OCOOEHHOCTH HAYYHOI' O UCCIIC0BAHUS;

e UHTEPIPETUPOBATH  JaHHBIE HW  HCIOJNb30BaTh  HAy4dHBIC
JI0Ka3aTeNIbCTBA JJIsl TIOJy4EHUS BBIBOJOB.

Henu wusydyeHus (PU3UKK Ha YypOBHE OCHOBHOTI'O OOIIEro 0O0pa3oBaHUS
ompeneneHsl B Konuenmuu mnpenoaaBaHus ydyeOHoro mnpenmera «@Dusuka» B
oOpa3oBaTelbHBIX opranu3anusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE  00111€00pa3oBaTelIbHbIE MPOrPaMMBbl, YTBEPKIEHHOM  pElIeHUEM



Konnerun MunucrepctBa npocerieHus Poccutickoit denepanuu (IpoToKoa oT 3
nekadbps 2019 r. Ne I1K4BH).
Hesan uzyyeHus Gpusnku:

NpUOOpPETeHHE WHTEpeca W CTPEMIICHHMsS] OOYydJaromMXcsi K HaydYHOMY
W3YUYCHUIO TPUPOBI, PA3BUTHE HMX HHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

pa3BUTHE TIPEICTABIICHUN O HAYYHOM METOJIE MO3HaHUs U (hopMUpoOBaHUE
MCCIIEIOBATEIBCKOTIO OTHOIICHUS K OKPYXAIOIIUM SIBIICHUSIM;
dbopMUpOBaHWE HAYYHOTO MHUPOBO33PEHUSI KakK pe3yjabTaTa HW3ydEHUS
OCHOB CTPOEHHUS MaTepuu U (HYHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
dbopMupoBaHUE TIPEACTABICHUNW O POIM (U3UKU ISl PA3BUTHS JPYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHA U TEXHOJIOTUU;

pa3BUTHE  TPEACTABICHMM O  BO3MOXHBIX  cdepax  Oynyuiei
npoecCHOHaTbHOU NEATEIIbHOCTH, CBI3aHHOW C (DM3MKOM, MOATOTOBKA K
JanbHeieMy oOy4eHHIO B ’TOM HalpaBIICHUU.

JlocTmkeHne 3THX Telield mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
o011ero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3214

npuoOpeTeHne 3HAaHUW O JIUCKPETHOM CTPOCHHHM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUECKHX, MArHUTHBIX W KBAHTOBBIX
SBJICHUSX;

MpuoOpEeTeHNEe YMEHHI OINMUCHIBATH U OOBSCHITH (DU3UYECKUE SIBJICHUS C
UCIOJIb30BAaHUEM TOJIYUCHHBIX 3HAHUMH;

OCBOCHUE METOJOB pELICHUS] MPOCTEUIINX pacuy€THBIX 3aJad C
UCIOJIb30BAaHUEM buznIecKux MOJIEIeH, TBOPYECKUX u
MPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaAOJI0/1aTh MPUPOAHBIC SIBICHUS U BBIMOJIHATH OMBITHI,
nabopaTopHbie  pabOThl W OKCIEPUMEHTAIbHBIE HMCCICAOBAHUS C
WCIOJIb30BAaHUEM U3MEPUTENBHBIX TIPUOOPOB;

OCBOCHHUE MPUEMOB pabOThl ¢ MH(MOpMaIMEH (PU3NUECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAITUIO O COBPEMEHHBIX JOCTIDKCHUSAX (PH3UKH, aHAIN3 U
KPUTUYECKOE OlIEHUBaHUEe MHGOpMaLINH;

3HAKOMCTBO €O chepamu npodeccuoHanbHON eITeIbHOCTH, CBI3aHHBIMU
C (u3MKOM, M COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha
JOCTIKEHUSIX (PU3NUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30Bblii ypOBEHb) Ha ypOBHE OCHOBHOI'O OOIIETO

oOpa3oBanust orBonutcsa 238 ydacoB: B 9 kmacce — 102 gaca (3 gaca B Hemednio).

[Ipennaraemsiii B mporpamme mo Qu3Mke MepedeHb JabopaTopHBIX paboT u

OTIBITOB HOCUT PEKOMEHAATEILHBIN XapaKkTep, YUUTENb JIeJaeT BEIOOP MPOBEICHUS
7a00paTOpHBIX PAbOT W OMNBITOB C YYETOM UHAMBUIYAIbHBIX OCOOEHHOCTEH



OGY‘I&IOIIII/IXCH, CIIMCKa 3KCIICPUMCHTAJIbHBIX SaﬂaHHﬁ, npcaaaracMbIxX B paMKax
OCHOBHOI'O I'OCYAapCTBCHHOI'O 3K3aMCHaA I10 (1)I/I3I/IKG.



COJEPXAHUE OBYUYEHUA
9 KVIACC

Pazgen 8. Mexanuveckue siBJICHUS.

Mexanudyeckoe JBUXKeHHME. MarepuanbHas Todka. CucreMa oOTcuéra.
OTHOCUTENBPHOCTh MEXAHUYECKOTO JIBUKCHHS. PaBHOMEpHOE NPSIMOJIUHENHOE
nBwxeHue. HepaBHoMepHOe npsAMoiMHeiHOe nBukeHne. CpeaHsis 1 MTHOBEHHAs
CKOPOCTB TeJa NPU HEPABHOMEPHOM JBHKECHUHU.

VYckopenne. PaBHoyckopeHHOe mpsiMoiiuHEHHOe JBukeHue. (CBoOOgHOE
nagenue. OneiTel ['anunes.

PaBHOMEepHOE NBMXKEHHE O OKpYXKHOCTH. Ilepuon m wacrora oOpaiieHus.
JIuneiHasa u yrinoBas CKOpOCTU. LIeHTpoCcTpeMUTENBHOE YCKOPEHHUE.

Ilepsbiit 3akoH Herorona. Bropou 3axkon Herorona. Tpernii 3akon HeroTtoHa.
[IpuHLIMT CyNEpIO3UIUN CHUJL.

Cuina ynpyroctu. 3akoH ['yka. Cuina TpeHusl: cujla TPEHUS CKOIBKEHUS, CHIIa
TPEHHUS TIOKOsI, APYTUE BUABI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOpEHHUE CBOOOJHOIO
nagenus. JIpmwxenne ruianer BOKpyr Connua. [lepBas xocMmuyeckas CKOPOCTH.
HesecomMocTts u nmeperpys3ku.

PaBHOBecue MarepualibHOM TOYKH. AOCOMOTHO TBEpAOE Tesio. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynee Tena. M3mMenenune ummnynbca. Mmynbe cuibl. 3aKOH COXPAaHEHUS
UMITyJIbCa. PeakTUBHOE IBH>)KEHUE.

Mexannyeckass paboTa ¥ MOIIHOCTb. PaboTa cui TsDKECTH, YIPYrocTH,
Tpenusi. CBsi3b dHEpPruu U padbothl. [loTeHIManbHas SHeprus Tena, MOAHITOro Haj
ITIOBEPXHOCTBIO 3eMin. [loTeHnnanbHas sHeprus cxaTtou npykuHsl. Kunernueckas
sHeprus. TeopeMa 0O KMHETHYECKOW DHEPIHHU. 3aKOH COXPAHEHHS] MEXaHWYECKOU
SHEPIuMu.

Hemoncmpayuu.

1. HaGmoneHre MEXaHUYECKOTO JABMXKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ

OTCU€Ta.

2. CpaBHEHME IIyTE€Hd W TPAaCKTOPUM [BHKEHHS OJHOIO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.

N3mepenne CKOpOCTH M YCKOPEHUS MPSAMOJIIMHEUHOTO IBUKEHUS.
HccenenoBanne NprU3HAKOB PaBHOYCKOPEHHOT'O JBUYKECHMS.

HaGmronenue 1BH>KEHMS Tella IO OKPYKHOCTH.

HaOmonenne MexaHM4eCKUX SIBJICHUM, TPOUCXOASAIINX B CUCTEME OTCUETa
«Tenexka» mnpu €€ PaBHOMEPHOM U  YCKOPEHHOM  JIBUKECHUU
OTHOCHUTENIbHO KaOUHeTa (PU3UKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTb YCKOPEHHS Tella OT MAcChl Tellda M JIECHUCTBYIOIIEH Ha HETO
CHUJIBL.

HaGmronenrie paBeHCTBa CUJT IIPU B3aUMOJECHCTBUY TEIL.

M3Mmenenune Beca Tena npu yCKOPEHHOM JIBUKEHUH.

[lepenaua umIynbca Ipy B3aMMOJEUCTBHM TEIL.

[IpeobpazoBanus SHEPTUU NIPU B3AUMOJICHCTBUU TE.

CoxpaHeHre UMITYJIbCa ITPU HEYIIPYTOM B3aUMOJCHCTBUH.

CoxpaHeHre UMITyJIbca MPU a0COTIOTHO YIPYTrOM B3aUMOJIEHCTBHM.
HaOmonenmne peakTHBHOTO IBUKEHUSI.

CoxpaHeHre MEXaHM4YeCKOW SHEpryuM NPy CBOOOTHOM MaJCHHH.
CoxpaHeHre MEXaHUYECKOM SHEPIUH MPU JBUKEHUU TeNa MO 1eUCTBHEM

IIPY’KHAHBI.

Jlabopamopusie padbomul u onvimel.

1.

10.

11.

KoHcTpynpoBaHue TpakTa Ajs pasrOHa M JAJBHEHIIETO PAaBHOMEPHOTO
JIBH>KCHUS [IAPUKA WA TEIIEHKKH.

Ornpenenenne cpeHed CKOPOCTU CKOJBXEHUS OpycKa WU JABUKEHUS
[IApPHKa 10 HAKJIOHHOM IIOCKOCTH.

OnpeneneHue yCKOpEHHsI Tejla INPU PAaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOM TIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH IMYTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM
JIB>KCHUU 0€3 HaualIbHOW CKOPOCTH.

[IpoBepka rumore3bl: €clu MNP PABHOYCKOPEHHOM JABI)KCHHH 0Oe€3
HAa4YaJIbHOM CKOPOCTH IIYTH OTHOCSTCSA KaK Psii HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILME TPOMEKYTKH BPEMEHU OJMHAKOBBI.

HccnenoBanne 3aBUCHMOCTM CHJIBI TPEHHSI CKOJIBKEHHSI OT CHUJIBI
HOPMAaJIbHOTO JAaBJICHUS.

Omnpenenenne K03 HUIMEHTA TPEHUS CKOTBKCHHUS.

OnpeneneHue xECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CHIIBI TPEHUS MPU PABHOMEPHOM JIBHXKEHHH Teja
10 TOPU30HTAILHON OBEPXHOCTH.

Onpenenenne paOOThl CWJIBI YOPYTOCTH MpU MOABEME TIpy3a C
MCIOJIb30BAaHUEM HEMOJBH>KHOIO U MOABUKHOTO OJIOKOB.

N3yuenune 3ak0Ha COXPAHEHUS] YHEPTUU.

Pazgen 9. Mexannveckue KoJe0aHUSA U BOJHBI.

KonebarensHoe aBmxeHnue. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUI: TEPHO/I,
4acToTa, aMILUIMNTyda. MaremaTnueckuil U NMpyKUHHbIM MasTHUKU. [IpeBpaiieHue
SHEPIruu MpH KoaeOaTeIbHOM JIBUKEHUU.

3aryxawmue  KojeOaHusa.  BbpIHyxJIeHHbIE  KojeOaHus.  Pe3oHaHc.
Mexanuyeckue BoJiHBL. (CBoOMCTBa MeXaHMYeCKMX BOJH. IIpomonbHble U



NOMNEPEYHbIE BOJIHBIL. JIIMHA BOJMHBI M CKOPOCTh €€ pPAacHpOCTpPaHEHHS.
MexaHnuecKue BOIHBI B TBEPAOM TEJIE, CEHCMUYECKHUE BOJIHBI.

3ByK. I'poMKOCTh 3ByKa M BbIcOTa TOHA. OTpaxkenue 3Byka. MH(pa3Byk u
YIIbTPa3BYK.

Hemoncmpayuu.

1. HaOmromenne koseOaHM Tel IOX AEHCTBUEM CHUJIBI TSDKECTH W CHUJIBI
YOPYrOCTH.
HaGmonenue konebaHuii rpy3a Ha HUTH U Ha TIPY>KHUHE.
HaGronenrie BBIHYXKICHHBIX KOJIEOAHUN U PE30HAHCA.
PacnpocTpanenue npoaoJIbHBIX U MONEPEUHBIX BOJIH (HA MOJACIIHN).
HaGronenne 3aBUCHMOCTH BBICOTHI 3ByKa OT 9aCTOTHI.
. AKyCTHYECKUI pPEe30HAaHC.
.]Ia60pamopubte padomul u onvimol.
1. OmpeneneHue dYacTOThI W TeEpuofa KoJeOaHWHW MaTEeMaTHYECKOTO

MasITHUKA.
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2. OmnpenenieHre YacTOTHI U Meproia KOJIeOaHU IPYKUHHOTO MasITHUKA.
3. HccnenoBanue 3aBUCMMOCTHU Meproa KojaeOaHUN MOABEIIEHHOIO0 K HUTU
rpy3a OT JJIMHbI HUTH.
4. HccnenoBaHue 3aBUCUMOCTH MEPUOJA KOJICOAHUN MPY>KMHHOTO MasTHUKA
OT Macchl rpysa.
5. IIpoBepka HE3aBUCHUMOCTH NEpHOJA KOJ€OAHUU Tpy3a, MOJBEUIEHHOTO K
HUTH, OT MACChI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  TMepuoaa  KoyeOaHui
MPY>KUHHOTO MassTHUKA OT MacChl IPy3a U )KECTKOCTU MPY>KUHBI.
7. W3mepenue yckopeHusi CBOOOIHOTO MaICHUSI.
Pazngen 10. DjeKTpOMArHUTHOE M0JI€ U JIEKTPOMATHUTHBIE BOJTHBI.
DNEeKTPOMArHUTHOE  MOJie.  JJEKTPpOMAarHuTHble  BoJIHBL.  CBOMCTBa
aieKTpoMarHuTHeIX BodH. Illkana »nexTpoMarHUTHBIX BOJH. Mcnonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBS3H.
OnexkTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BoIHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOMCTBA DIEKTPOMATHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopmuovie pabomul u onvimel.
1. M3ydyeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMIEHOTO
TenedoHa.
Paznen 11. CBeroBble siBJICHUS.



JlyueBass ~ Momenb ~ CBera. HUcrounukn  cBera. [IpsamomnunreriHOe
pactpoctpanenue cBera. 3atMenust Connina u JIynsl. Otpaxenue ceera. [lmockoe
3€pKaJio. 3aKOH OTPaKCHUS CBETA.

[Ipenomnenne cBera. 3akoH IMperomiieHHs cBeTa. llomHoe BHyTpeHHee
OTpaK€HUE CcBeTa. lcnmonb30BaHWE TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOAX.

Jluaza. Xom mydeit B gnmH3e. Onruueckas cucrema (poroarmapara,
MHKpPOCKOIIA M Teyeckomna. [a3 kak onrudeckass cucrema. binM3opykocTh U
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBerta B crnektp. OnbiTel HetoTona. CroxeHue
CIIEKTpaJIbHBIX UBETOB. /ncnepcus ceera.

Hemoncmpayuu.

[IpssMOIMHENHOE PaCIPOCTPaHEHUE CBETA.

OTtpaxkeHue cBera.

[Tonydyenne n3o0pakxeHUi B IUIIOCKOM, BOTHYTOM U BBIMTYKJIOM 3€pKajiaXx.
[IpenomiieHue cBera.

Onruyeckuid CBETOBOJ.

Xox nyueid B coOMparolieil TuH3e.

XoJI Ty4el B pacCEUBAlOIIEH JIMH3E.

[Tonydenne n3o00pakeHU# C TOMOIIBIO JTUH3.

[TpuHiun aeiicTBus poroanmapata, MUKPOCKONA U TEJIECKONA.

10. Mopnens ri1asa.
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11. Paznoxxenne 6e10ro cBeTa B CIEKTP.

12. [lonmydyenue Genoro cBeTa Npu CIOKEHUU CBETA Pa3HbIX LIBETOB.

Jlabopamopmuuvie pabomul u onvimel.

1. HccnenoBaHne 3aBUCHMOCTH yIJla OTPa)KEHUSI CBETOBOIO Jiyda OT yrjia
MaJICHuUs.

2. M3yueHue xapakTepUCTUK U300paKEHUs IPeIMeETa B IJIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCMMOCTH YIJIa MIPEJIOMIICHHS] CBETOBOIO Jiyda OT yria
MaJICHUs HA TPAHUIIE «BO3TYX—CTEKIIO».

4. Tlomyuenue n300pakeHUI € MOMOIIbIO COOMPAIONIEH JIMH3BI.
Omnpenenennie (HOKYCHOTO pacCCTOSHUSI U ONTHYECKON CUIIBI COOMparoIIeit
JIUH3BI.

6. OTBITHI 1O PA3IOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OnbITEl 1O BOCOPUSITHIO LIBETa MPEIMETOB MPU UX HAOIIOACHUU uepes
I[BETOBBIE (DUIIHTPHI.
Paznen 12. KBanToBbIe siBJICHUS.
Onwitel Pe3epdopaa u nnanerapHas moxenb aroma. Mogenbs atoma bopa.
Hcnyckanue u nornomeHue ceera atomoM. KBanTel. JInHeyaTeie CIEKTPBL.



PanuoaktuBHOCTE. Anbda, 6eTa- U ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. HykionHas Mogenb aromHoro szapa. W3orombl. PannoakTuBHbIE
npeBpaiieHus. [lepuon monypacnaga aTOMHBIX SIAED.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiOBOTO M MAacCOBOIO YHCEI.
DHeprusi CBsI3M aTOMHBIX sAnep. CBs3b MacChl M 3HEpruu. Peaknum cuHTE3a U
nenenus anep. Uctounuku saeprun CosHIa U 3BE3/1.

Snepnas sHepreruka. JIeWCTBHUS PAJUOAKTUBHBIX M3JIYYCHUW Ha KUBBIC
OpraHU3MBbl.

Hemoncmpayuu.

1. CHeKTphl U3IYYECHUS U TIOTJIONICHUS.

2. CHexTpsl pa3IMuHbIX Ta30B.

3. ConekTp BooOpo/a.

4. HabGnroneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka HOHU3UPYIOIINX U3ITYy4EHHUH.

6. Perucrpanus usnydeHust OpUpOAHBIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopmuusie pabomul u onvimel.

1. HaGmronenue CruIONIHBIX U IMHEMYAThIX CIIEKTPOB U3JIYYEHUS.

2. HccrmenoBanue TPEKOB: U3MEPEHHUE DHEPIUM YaCTHULBI 110 TOPMO3ZHOMY

nytu (o gororpadusm).

3. MBmepenue paanoakTUBHOTO (OHA.

IHoBTOpHUTEILHO-00001IAKOLIIMIT MOLYJIb.

[ToBTOpUTENHHO-0000IIAIONTUN MOAYJIh MIPEIHA3HAUCH JIJISi CUCTEMAaTU3AINH
U 0000mIeHHWS  TPEIMETHOTO  COACpXKAHWUA W OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO MPU U3YYEHUM BCETO Kypca (QU3UKH, a TAKXKe JIJIsl TOATOTOBKH K
OCHOBHOMY TOCYAApCTBEHHOMY »JK3aMeHy 10 Qu3MKe s 00ydarouuxcs,
BBIOPABIIMX 3TOT YYCOHBIM MPEIMET.

IIpy u3yyeHnn JaHHOTO MOIYJS PEAIU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI
JESITENHPHOCTH, HA OCHOBE KOTOPBIX 00ECIEYMBACTCS JOCTHUKEHUE MPEAMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  PE3ylbTaToB  oOydeHus, ¢opMupyercs
€CTECTBCHHOHAYYHAsl TPAMOTHOCTh: OCBOCHHME HAY4YHBIX METOJOB HCCIECHOBaHUS
SABJICHUW TPUPOJBI U TEXHUKHU, OBJIAJCHUE YMEHUSMH OOBSACHSTH (PU3NUECKHE
SIBJICHUSI, TPUMEHSSA TMOJIyYEHHbIC 3HAHWS, pelarh 3ada4d, B TOM YHCIIE
Ka4ECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpyHUMONANBHO NIEATEIBHOCTHBIA XapaKTep aHHOTO pasjielia pealin3yeTcs
32 CuéT TOro, 4YTO OOYy4YaroIIMecs BBITIOTHSAIOT 3aJaHusl, B KOTOPBIX WM
Mpe1JIaraeTcs:

Ha OCHOBE TIOJIyYEHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBICHSTH
bu3YeCcCKUe SIBJICHUS B OKPYXAIOIIEH TPUPOIE U TTOBCETHEBHOM KU3HM;



UCIIOJIb30BaTh HAYYHbIE METOJIbI UCCIEAOBAHUS (PU3NYECKUX SIBICHUH, B TOM
YUCJIE 1) MPOBEPKU THUIIOTE3 U MOIYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBACHATHh HAy4YHbIE OCHOBBI HanOOJiee BaXXHBIX JOCTHXKECHUU COBPEMEHHBIX
TEXHOJIOTUH, HAIPUMEP, IPAKTUYECKOTO UCIIOIb30BaHUS PA3IMYHBIX HCTOYHUKOB
SHEPIrUM Ha OCHOBE 3aKOHA IMPEBpAICHUS M COXPaHEHHUS BCEX M3BECTHBIX BUJIOB
SHEPIUH.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHHsA ITPOT'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

I/I3yquHe (1)I/I3I/IKI/I Ha YPOBHC OCHOBHOI'O 06HI€FO 06p330BaHI/IH HaIIpaBJICHO

Ha JIOCTMKEHHE JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

B pesynbTaTte nzyuenus: UMK Ha ypOBHE OCHOBHOTO O0IIEro o0pa3oBaHus

y oOydaromierocsi 0ynyr copMHUpOBaHbI CICAYIONINE JTUYHOCTHBIC PE3yJbTaThl B
YacTH:

1) naTpMoTHYECKOro BOCIMTAHUS:

- NIPOSIBJICHUE MHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3MYECKON HAYKH;

- IEGHHOCTHOE OTHOILIEHUE K IOCTHXKEHHSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaKIaHCKOr0 U IYXOBHO-HPABCTBEHHOI 0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJICHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOIeM, CBA3AHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUN
busuky;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX IPUHLUIIOB B JEATEIbHOCTH
y4€HOI0;

3) 3cTEeTH4eCKOro BOCIIUTAHUSA:

- BOCIIPUSITUE 3CTETUYECKHX KauyecTB (PU3MUECKOM HAyKu: €€ TapMOHHYHOIO
IOCTPOEHMS], CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HaHHUE IIEHHOCTU (U3MUECKOW HAYKM KAaK MOUIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI PAa3BUTHSA TEXHOJIOTMM, BaXKHEHMIIEH COCTABJISIOLICH
KYJIbTYPBI;

- pa3BUTHE HAYYHOU IFOOO3HATENILHOCTH, WHTEpPECa K HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

5) ¢opmupoBaHMs  KYJbTYPbl 3A0POBbS W  3MOUMOHAJIBHOIO
OJlaromosyyms:

- OCO3HAHHME IIEHHOCTH O€30MacHOro oOpa3a >XU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpPE, BAXKHOCTH TMpaBuil O€30MACHOr0 IMOBEACHUS Ha
TPaHCIIOPTE, HA JIOpOrax, C 3JIEKTPUUYECKMM M TEIUIOBBIM OOOpYIOBaHUEM B
JOMAITHUX YCIIOBUSAX;

- chOpMHUPOBAHHOCTh HaBblka pe(dJIeKCUU, TPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKoTo K€ IIpaBa y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTMBHO€ Yy4YacTH€ B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH,
0o0pa3oBaTeNbHOW OpraHM3aluM, TOpojAa, Kpas) TEXHOJOTUYECKOW U



COLIMAIIbHOM HANpaBJIE€HHOCTH, TPeOYIOIUMX B TOM YHCIE M (PUINUECKUX
3HAHUU;

- IHTEpEC K MPAKTUUECKOMY U3yUYECHUIO POdECCrid, CBI3aHHBIX C (PU3UKOM;

7) 3K0JI0rH4€eCKOr0 BOCIIUTAHUSA

- OpUEHTAalMsl HAa MpPUMEHEHUE (U3MYECKUX 3HAHUU JUId peuieHus 3aaad B
o01acTu OKpy’Karoule cpeapl, MJIAHUPOBAHUS IIOCTYNKOB M OLIEHKH UX
BO3MOXHBIX MIOCJHEACTBUM JJISI OKPYXKAIOLIEH CPEbL,

- OCO3HAaHHME IIO0ATBHOIO XapaKTepa HKOJIOTMYECKUX MPOOJeM M IMyTel ux
pelleHus;

8) aganTanum K M3MEHAOIUMCH YCJIOBMAM CONMAJIBHON W NPUPOAHOMN
cpeabl:

- TOTPeOHOCTh BO B3aWMOJACWUCTBUU TMPH BBHIMOJHEHUH WCCIEAOBAaHUN U
IPOEKTOB (PU3MUYECKON HANpPaBICHHOCTH, OTKPBITOCTb OINBITY W 3HAHUAM
APYIuxX,

- TOBBILICHHWE YPOBHSA CBOECM KOMIIETEHTHOCTHM 4Yepe3 IPaKTUYECKYIO
NEATEIbHOCTD;

- MOTPEOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUMW, B TOM 4HCIIEe (DOPMYIUPOBATh
UJIeU, IOHSTHS, TUIIOTE3bl O GUBNYECKUX OOBEKTAX U ABICHUSIX;

- OCO3HaHHE Je(DUITUTOB COOCTBEHHBIX 3HAHWNM U KOMIIETEHTHOCTEH B 00J1aCTH
busuky;

- IJJAHUPOBAHHE CBOET0 pPAa3BUTHUA B NPHOOPETEHUHM HOBBIX (PU3HYECKUX
3HAHUU;

- CTpEMJICHUE aHAJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3U NMPUPO/IbI, OOIIECTBA U
SKOHOMUKH, B TOM YHCJIE€ C UCIIOJIB30BAHNEM (PU3MUECKUX 3HAHUI;

- OLICHKA CBOUX JEUCTBUUM C YYETOM BIMSHMSA Ha OKPYXKAIOWIYI0 Cpexdy,
BO3MOYKHBIX I'JI0O0AIBbHBIX ITOCIIEACTBUI.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B pesynpTate ocBoeHus mporpamMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO

o01ero oopa3oBanus y o0ydaromierocst 0yayr copMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCAIbHBIC YICOHBIC EHCTBUA,
KOMMYHUKAaTUBHBIC  yYHHUBEpPCaJbHbIE  Y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHHUBEPCATbHBIC YUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Bba3oBble Jornueckue aeMcTBUA:

e BBIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC TMPU3HAKU OOBEKTOB
(ssBEHUN);



yCTaHABIMBAaTh CYIIECTBEHHBIN MPU3HAK KiIaccU(PHUKAIIMKM, OCHOBAHUS IS
0000111eHNs U CPaBHEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MTPOTUBOPEUHNS B pacCMaTpUBaeMbIX (pakTax,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJISITh TIPUYUHHO-CIICICTBCHHBIEC CBSI3M TMPU HM3y4CHUH (DU3UICCKUX
SIBJICHUW U MPOIIECCOB, JIENaTh BHIBOJbI C MCIOIb30BAHUEM JICTYKTUBHBIX
U MHIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIBUTATh TUIMIOTE3bI O B3aMMOCBSI3AX
(hU3UYECKUX BEJINYUH;

CaMOCTOSITEJTIbHO BBIOMpPATh CHOCO0 pemieHus y4eOHOW ¢u3nuecKkon
3aa4u (CpaBHEHUE HECKOJBKMX BapHAHTOB PEIICHHs, BBIOOpP HamOolee
MOJIXOJIAIIETO C YYETOM CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUER).

Bba3oBble ucciaenoBare/bCKue JeiCTBHA

HCIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOJIUTH MO CAMOCTOATEILHO COCTaBJIEHHOMY ILIaHY OIBIT, HECIOKHBII
bu3MUecKuil IKCIIEPUMEHT, HEOOJbIIOE UCCIeloBaHue (PU3UYECKOro
SBJICHUSL;

OLICHMBAaTh HAa MPUMEHUMOCTb M JOCTOBEPHOCTh HH(MOPMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIEA0BAHUS WM YKCIIEPUMEHTA;

CaMOCTOSITEILHO (hOPMYJIMPOBATH 0OOOIIECHUS M BBIBOJIBI MO pe3yJibTaTam
MPOBEIEHHOT O HAOJIOICHHSI, OTIbITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh  BO3MOXKHOE JajbHEWIee pa3BUTUE  (PU3HMUECKUX
MPOIIECCOB, a TAK)KE BBIJIBUTATh MPEATIONO0KEHUS 00 UX pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTaX.

Pabora ¢ undgopmanmeii:

MPUMEHSTH Pa3JIMYHbIC METO/bI, MHCTPYMEHTHI M 3aIpOChl TIPH ITOUCKE U
oTOope MHGPOPMALMK WM JNaHHBIX C Y4ETOM MPEJIOKEHHON y4eOHOM
bu3ngecKoil 3a1a4u;

aHAJTM3UPOBATh, CUCTEMATU3HPOBATh M MHTEPIPETHPOBATh HH(POPMAIIHIO
Pa3IUYHBIX BUJIOB U POPM MPEIACTABICHHUS;

CaMOCTOSITCJIbHO ~ BBIOMpATh ONTHMAIBHYIO (OpMY MpeacTaBICHUS
UHPOPMALIMM M HMJUTIOCTPUPOBATh peEIIacMbie 3aJauyd  HECIOKHBIMH
cXeMaMHu, JJHarpaMMaMHt, HHOU TpaduKOi ¥ X KOMOMHAITUSIMHU.

KOMMyHl/IKaTHBHble YHUBEPCAJIBHBIC yqeﬁnble IleﬁCTBHSI:

B XOJi¢ OOCYXIeHHsS y4eOHOro maTepualia, pe3yiabTaTOB J1A0OPaTOPHBIX
paboT 1 TPOEKTOB 3a7aBaTh BOIPOCHI IO CYIIECTBY 00CYKTaeMOW TEMBI U
BBICKA3bIBaTh HJICH, HAIICIICHHBIC HAa PEIICHHE 3aJlauyd U TOJICP)KaHUE
0aro’keaaTenbHOCTH OOIICHUS;

COIIOCTAaBJIATh CBOM CYXJICHHS C CYXKICHHSIMH JIPYTHX YYaCTHUKOB
Juanora, 0OHapyXKHBaTh Pa3IU4Ke U CXOJICTBO TTO3UITUN;



BBIP2XKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;
nyOJIMYHO MPEACTABIIATH PE3YJILTAThl BHITOJIHEHHOTO (PU3UUYECKOTO OIbITa
(3KCnIeprMEHTa, UCCIIEA0BAHMUS, IPOCKTA);

NOHMMAaTh W HCIOJB30BaTh  IPEUMMYLIECTBA  KOMAaHIHOM M
WHJUBUIYaIbHOM pabOThl MpH pEUIeHUHM KOHKPETHOM (PU3HUECKOU
pOoOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOM AESTEIILHOCTH, OPraHW30BbIBATH JEHCTBUS
no e€ JOCTIXKEHHMIO: paclpeleNsaTh poJid, OO0CYXAaThb MPOLECCHl U
PE3yJIbTaThl COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJILKUX JIFOJIEH ;
BBITIOJTHATH CBOIO YacTh paOOThI, IOCTUTasi KAYECTBEHHOTO pe3yJibTaTa Mo
CBOEMY HAIlPaBJIEHUI0O W KOOPJIWHHUPYS CBOM JIEUCTBHUS C JPYyrUMU
YJIEHaMH KOMAaH/Ibl;

OLICHMBAaTh Kauye€CTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT MO KPUTEPUSIM,
CaMOCTOATEIHHO C(HOPMYIMPOBAHHBIM YIYACTHUKAMH B3aUMOICHCTBHSL.

PeI‘yJISITl/IBHbIe YHUBEPCAJIbHBIC yqeﬁﬂble HeﬁCTBHﬂ

Camoopranmzanmus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHUsX, TPEOYIOIIUX
JUIs perieHust (U3NYECKUX 3HaAHUM;

OPUEHTHPOBATBHCS B  PA3IMYHBIX IIOAXOAAX NPHUHATHS  PEIICHUHN
(MHIUMBUYyalbHOE, MPHUHATHE pEIIeHUs B TpyIIe, NPUHATHE PpEHICHUN
rpymmoii);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM pelIeHUs] (PU3NYECKOM 3a1aun WIn
IUTaHa HMCCIEAOBaHUS C Y4ETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEW, ApryMEHTUPOBATH MPEJIaracMble BApUAHTHI PELICHUI;
JienaTth BRIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHBbIN HHTEIJIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYallUW U IIPeAJiaraTh IJIaH €€ U3MEHEHUS;
OOBACHATHh NPUYUHBI  JOCTHOKEHUS  (HEAOCTHXKEHUSI)  pe3yJbTaToB
JeSTEeIbHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JACSATEILHOCTh (B TOM YHCIE B XOJl BBIIOJHEHUS
(Gu3NYeCKOoro HCCIEAOBAHMUA WM IPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYyalluld, YCTAHOBJICHHBIX OIIMOOK,
BO3HMKILINX TPYAHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIBTATA LIEJIN U YCIOBUSIM,;

CTaBUTh c€0s Ha MECTO APYroro 4ejloBeKa B XOJ€ CIOpa WU JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MpU3HABaTh CBOE MPABO HA OLIMOKY MPH pelIeHnH (PU3NYECKUX 3a7a4d WIn
B YTBEP)KJICHUAX HA HAYYHBIE TEMBI U TaKOE K€ MPaBo JAPYroro.



MNPEAMETHBIE PE3YJIbTATDBI
K xoHI1y 00yueHus B 9 kjiacce rpeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTh Y 00YHAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh TMOHSTHUS: CHCTEMa OTCYETa, MaTephalibHas TOYKa,
TPAEKTOPHsI, OTHOCUTEIHbHOCTh MEXaHWYECKOro JBMKEHUs, nedopMmarus
(ynpyrasi, TiacTHYecKasi), TPEHHE, LIEHTPOCTPEMHUTEILHOE YCKOpPEHUE,
HEBECOMOCTbh M MEPErpy3Ku, LEHTP TAKECTH, a0COJIIOTHO TBEPIOE TENO,
HEHTP TSKECTH TBEPAOTO Tejla, paBHOBECUE, MEXaHUYECKHE KoJieOaHus U
BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U ajlbHO30PKOCTb,
CHEKTPhl UCIYCKaHUSI U TOTJIOLIEHUs, alib(a, OeTa- U raMMa-u3JydeHus,
M30TOIBI, SIAEPHAs YHEPTEeTHUKA;

pa3nuyarh SBJCHHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJUHEHHOE
JIBIKEHUE, PaBHOYCKOPEHHOE MPSIMOJUHEHHOE ABM)XEHHE, CBOOOJIHOE
NaJiIeHUuE TeJl, pABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE JBI)KEHUE, KojeOaTelbHOE ABMXKEHUE (3aTyXarollue U
BBIHYK/ICHHbIE KOJ€OaHUs), PE30HAHC, BOJIHOBOE JIBU)KEHUE, OTPaKEHUE
3ByKa, NPSIMOJUHEHHOE pPaclpOCTpaHEHUE, OTPAKEHUE U MPEIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHHUE CBETA, pa3jioxKeHue OeIoro cBera B
CHEKTp U CJOXEHUE CIEeKTPAJIbHBIX LIBETOB, JMCIEpPCUS CBETa,
€CTECTBEHHAsl PAJMOAKTHBHOCTb, BO3HUKHOBEHUE JIMHEMYATOrO CIEKTpa
U3JIyYEHHUS) 10 ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh MPOSIBICHWE M3YyYEHHBIX (U3MYECKUX  SBICHUM B
OKpyXarorieM Mupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TMPUPOJIE:
NPWINBBI U OTJUBBI, ABM>KEHHUE TU1aHeT COTHEYHON CHUCTEMBI, PEAKTHBHOE
JBW)KCHUE JKUBBIX OpPraHU3MOB, BOCIIPUSTHE 3BYKOB JKMBOTHBIMH,
3eMIIETPSACEHUE, CEUCMUYECKHE BOJIHBL, I[yHaMH, 3XO0, I[BE€Ta T,
ONTUYECKUE SIBIICHUS B MPUPOJE, OMOJIOTUYECKOE NEHCTBHE BUAMMOTO,
yIbTpaduoNIeTOBOIO U  PEHTICHOBCKOTO M3IyYEHUM, €CTECTBEHHBIM
paIMOaKTUBHBIA (OH, KOCMHYECKUE JIYyYH, PaTUOAKTUBHOE H3JIyYEHUE
IPUPOAHBIX MHHEpAJOB, JCHCTBUE PAJUOAKTUBHBIX W3JIYYCHUH Ha
OpraHu3M 4eJOBeKa), MpH 3TOM IMEpPEeBOJUTh MPAKTUYECKYIO 3anady B
yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (NMpU3HAKU) (U3UUECKUX
SIBIICHUU;

OINKCHIBATh U3YyYEHHBIE CBOWCTBA TeJl U (PU3NUYECKUE SIBICHHUSI, UCTIOIb3YS
¢usnyeckue BETUMYMHBI (CpPeOHSE M MIHOBEHHas CKOPOCTh Tela IpHU
HEPABHOMEPHOM [IBH)KEHHH, YCKOpPEHHE, MEepEeMEUIEHUE, IyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHHMs, CUJIa YIPYroCTH, CHJIa TSHKECTH, YCKOPEHHUE



CBOOOJHOTO MAaJCHUs, BEC Tela, HUMIYIbC Tela, HUMIYJIbC CHJIb,
MeXaHh4yeckass paboTa M MOIIHOCTb, NOTEHIMAJIbHAs DJHEPIus Tea,
MOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, NMOTEHLMAIbHAS 3HEPrUsl CKaTOU
IPYXUHBI, KUHETHUYECKas DJHEpPrus, IIOJIHAs1 MEXaHU4ecKas JSHEprus,
MEepPHOJ M 4acToTa KojeOaHuM, AJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETA, NOKA3aTeJlb NMPEJOMIICHHS CPEllbl), IPU OIHCAHUM
NPaBUJIBHO TPAaKTOBAaTh (PU3UYECKUN CMBICT HCIOJIB3YEMbIX BEJIUYMH,
0003HAYEHUs! M €IUHUIIbI (U3MUECKUX BEJIMYHMH, HAXOIUTH (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYIO (PU3UUECKYIO BEIWYUHY C JAPYTUMHU BEITUUHMHAMH,
CTPOUTH TpaMKN U3YYEHHBIX 3aBUCUMOCTEN (DU3NUECKUX BEIMYUH;
XapaKTepU30BaTh CBOWCTBA TeJ, (DU3MUECKHUE SIBICHUS M MPOLECCHI,
UCIIOJIb3Ysd 3aKOH COXPAaHEHWs JHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IPUHLMUI CYNEPHNO3ULNN CHJI, IPHUHLOMI OTHOCUTENbHOCTH ['amwies,
3aKkoHbl HbBIOTOHA, 3aKOH COXpaHEHWs MMIIYJIbCa, 3aKOHbl OTPaXXEHUS U
IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHHUs 3apsil0BOrO U MacCOBOI'O YHUCEI
IpU SAEPHBIX PEaKLHUAX, NMPH 3TOM JIaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA U 3alKMChIBATH €r0 MATEMATUUYECKOE BHIPAXKECHHUE;

OOBSACHATh (PU3NYECKUE TPOIIECCHl M CBOWCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEJICTBEHHBIE CBA3H, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKUX
1aroB ¢ OMopoil Ha 2—3 W3Y4YEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHUIA,
($u3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacuy€THbIC 3amayu  (omMparomuecs Ha cucreMy U3 2-3
YpaBHEHUI), UCIOb3YS 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PU3UUECKHE
BEJIMYMHBL: HAa OCHOBE aHaJIM3a YCJOBMS 3aJaud 3alHMChIBATH KpPaTKOE
YCIIOBHE, BBISBIISITh HEJOCTAIOLIUE WM U30BITOUHBIE AHHBIEC, BHIOUPATH
3aKOHBI U (POPMYIIBI, HEOOXOAUMBIE AJISl PEUICHHUs], TPOBOAUTH Pacu&Thl U
OLIEHWBAaTh PEATUCTUYHOCTh TMOJYYEHHOTO 3Ha4YeHUs (U3MUECKOil
BEJIMYMHBL;

pacro3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOXHO PEIIUTh MpH TOMOIIU
(U3NYECKUX METO/I0B, MCIIOJIb3Yysl ONMCAHUE HCCIEAOBAaHUSA, BbIIEIATH
MPOBEPSAEMOE  TPEIIOIOKEHUE, OLEHUBATh MPABWIBHOCTh IOPSIKA
NPOBEJCHUS  MCCIEIOBAaHUA, JieJaThb BBIBOABI, HWHTEPIPETHPOBATH
pe3ybTaThl HAOIIOJEHUI U OIBITOB,;

MPOBOAUTH OMBITHI MO HAOMIOAECHHUIO (U3MYECKUX SABJICHUW WIH
¢u3nyeckux CBOMCTB Tesl (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHMS] DHEPruu, 3aBUCUMOCTb IMEepuoAa KoJeOaHUW MPYKUHHOTO
MasATHHKA OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MAJIbIX KOJIEOAHUMN, MPSMOJIMHENHOE paclpOCTpaHEHUE CBETA,



pa3jioxkeHue Oeyoro cBeTa B CIEKTpP, U3YYCHHE CBOWMCTB M300paKEHHUS B
IUIOCKOM 3€pKajie U CBOWCTB HM300pakeHUs IpeaMeTa B coOuparomien
JuH3e, HAOMIOJCHHE CIUIOMIHBIX W JMHEHYaThIX CHEKTPOB H3IIydeHUs):
CaMOCTOATENIbHO  cOOMpaTh yCTAHOBKY M3 H30BITOYHOro Habopa
o0OpyIOBaHMs, OMHCHIBATH XOI  OMBITA W  €ro  pe3yabTarhl,
(bopMyIIMpOBaTh BBIBOJIBI;

IPOBOJUTH MPU HEOOXOJIUMOCTHU CEPUIO MPSIMBIX U3MEPEHUH, ompeaenss
CpeHee 3HaueHHe Uu3MepsAeMOM BeJUYMHBl ((POKyCHOE paccTosiHue
coOuparorieii JIuH3bI), OOOCHOBBIBaTH BHIOOpP cloco0a HM3MEpeHUs
(M3MepUTENLHOTO MPUOOpa);

NPOBOJUTH HCCJENOBAHUE 3aBUCUMOCTEH (U3WYECKUX BEJIMYHUH C
UCIOJb30BAaHUEM TMPSAMBIX H3MEpPEHUN (3aBUCUMOCTH IMYTH OT BPEMEHU
NPy PaBHOYCKOPEHHOM JBMXKEHHMU O€3 HayalbHOW CKOpPOCTH, IEepuoja
KOJIeOaHU MaTeMaTH4YeCKOro MasTHUKA OT JUJIMHBI HHUTH, 3aBUCHMOCTH
yriia OTpakKE€HUs CBETa OT yrja MaJeHus W Yrja MPeJOMJICHUS OT yIJa
NaJeHNs): TUIAHUPOBaTh HCCIIEIOBAHME, CAMOCTOSTENLHO COOMpATh
YCTaHOBKY, (DUKCHpOBaTh pE3yJNbTaThl TMOIYYECHHOW 3aBUCUMOCTHU
¢u3nyecKux BEIWYUH B BUJEC TAaOMUI U IpadUKOB, J1€1aTh BBIBOABI I10
pe3yabTaTaM MCCIIeIOBaHUS;

IPOBOJUTh KOCBEHHBbIE HU3MEPEHMsS] (U3NYECKUX BEIUUYMH (CpeaHsis
CKOpOCTb M YCKOpPEHHE Tela TpU PaBHOYCKOPEHHOM IBW)XCHHH,
YCKOPEHHE CBOOOJHOTO TMajeHUs, >KECTKOCTb MPYXKHUHBI, KO3(DPHUIIMEHT
TPEHUS CKOJBKEHMS, MeXaHHMuecKas padoTa M MOIIHOCTb, YacToTa U
nepruoa  KoueOaHWM MaTeMaTH4ecKoro M MPYKUHHOTO MAasTHUKOB,
ONTUYECKasl CWJia coOWparomeld JMH3bI, PATUOAKTUBHBIA  (POH):
IJIAHUPOBATh M3MEPEHUs, COOMpPATh SKCHEPUMEHTAIbHYIO YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, CIEAys MPEIOKEHHON MHCTPYKIUHU, BHIYUCIISATH
3HAYCHHE BEIMYMHBI U aHATU3UPOBATh MOJIyUEHHBIE PE3YIbTAThl C YUETOM
3aJJaHHOM MOrPEUTHOCTH U3MEPEHUM;

coOroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPH padoTe € J1abopaTOpPHBIM
000py/IOBaHHEM;

pa3nuyaTh OCHOBHBIE TPU3HAKH W3YYCHHBIX (U3NYECKUX MOJEINeit:
MaTepuanbHas TOYKa, aOCOMOTHO TBEPAOE TEJIO, TOUYECYHBIM HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUJIaHETapHas MOJENb aToMa, HYKJIOHHas
MOJIeIb aTOMHOTO SIAPa;

XapakTepU30BaTh NPUHLMUIBI JEHCTBUS U3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OIMOpOM Ha WX OmucaHusi (B TOM 4YHCIE:
CIUIOMETP, OATYUKH TIOJOXKEHHS, PACCTOSHHUS W YCKOPEHHs, pakeTa,
9XOJIOT, OYKM, TMEPUCKON, (QoToanmapar, ONTUYECKUE CBETOBOJBI,



CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONB3YyS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SIBICHUH ©  HEOOXoaumble (HU3UYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BAaTh CXEMbl U CXEMAaTUYHbBIE PUCYHKH MU3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTMYECKUX MPOLIECCOB
NpU PEIICHUH Y4EeOHO-TIPAKTUYECKUX 3a/ad, ONTUYECKHE CXEMBI IS
MOCTPOEHUS N300paKEHUH B IJIOCKOM 3€pKajie U COOMparolel JIMH3E,
NPUBOAUThL  MpUMEpPbl  (HaXoAWTh  HUHPOPMAIIMIO O  MPUMEPax)
MPAKTUYECKOTO HCIIOJIb30BaHUSI (PU3NYECKUX 3HAHUN B TMOBCEIHEBHOU
KU3HU J171s1 oOecrieueHrs 0e30MacHOCTH MpU OOpallleHUH ¢ IpudopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAaHEHUS 3[0POBbS U COONIONEHUS
HOPM 3KOJIOTHYECKOI0 IIOBEACHUS B OKPYXKAIOIIEN CpelIe;

OCYIIECTBJIATh TOMCK HH(OpMaUU (PU3UYECKOTO COJEPKAHHUS B
Hutepuere, caMOCTOSATENBHO (GOPMYIUPYsI TOUCKOBBIN 3aIIPOC, HAXOIUTH
MyTU ONpeNIeSICHUsI IOCTOBEPHOCTH MOJy4eHHON MH(OpMAaIM Ha OCHOBE
MMEIOIIUXCS 3HAHUMN U JIONOJIHUTENIbHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPHU BHINOJHEHUN YYEOHBIX 33JlaHUl HAYYHO-TIOMYJISIPHYIO
IUTepaTypy (usmyeckoro copep)kaHus, CIOPaBOYHBIE MaTEpUaIbI,
pecypebl cetn MIHTEpHET, BIageTs NpuéMaMyu KOHCIIEKTUPOBAHHUS TEKCTA,
npeoOpa3oBaHusi MHPOPMAITUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uHopMaIM W3 HECKOJIBKUX HCTOYHHKOB (DU3UYECKOTO COJEpKaHUM,
MyOJIMYHO MPEJCTABIATh PE3YIbTAThl MPOSKTHON WM UCCIIE0BATEIHCKOM
JNEATENIbHOCTA, TPU  3TOM TPaMOTHO  HCIIOJb30BaTh  M3YYEHHBIN
MOHATUWHBIN amnmapaT W3y4aemMoro paszzena (U3MKH M COMPOBOXKIATH
BBICTYIIJICHUE TMpE3eHTalMe ¢ Yy4€TOM OCOOCHHOCTEW ayquTOpUu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE

9 KJIACC
KounuecrBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3aeioB U TEM nudpoBbIe
Ne i/m P Kourposabhubie | IlpakTnyeckue (uubp )
NMPOrPaMMBbI Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3zgen 1. Mexanndeckne siBJICHUS
11 MexaHH4YecKOo€e ABUKEHUE U CIIOCOOLI €ro 10 1 but6moreka [JOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BsaumopeiictBue Tei 20 1 3 bubmmorexa HOK
https://m.edsoo.ru/7f41a4a6
bub6morexa IIOK
1.3 3aKoHBI COXpaHe 10 3
KOHPBL COXPaHEHHA https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3znen 2. Mexanndeckne K0Jie0aAHHUS M BOJTHBI
but6mmoreka [JOK
2.1 M 0 7 3
CXAHITACCKHC ROTCOARMA https://m.edsoo.ru/7f41a4a6
2.2 MexaHr4ecKue BOJHBI. 3BYK 8 1 3 bubmorexa [JOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Pa3nen 3. DiekTpoMarHuTHOE MoJie U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTPOMarHUTHOE 10JIE U 5 5 bubmmorexa [{OK
' AJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6

Pa3nea 4. CBeToBbIE ABJICHUSA



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

4.1 3aKOHBI pacIpoOCTPaHCHHS CBETa 6 2 bubmorexa HOK
' pacpocip https://m.edsoo.ru/7f41a4a6
bu6moreka [JOK
4.2
JIuH3BI B onTHYECKHUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bub6mmoreka [JOK
4.3 Paznoxxenue 6eoro cBera B CIIEKTP 3 2 https:/m.edsoo.ru/7fA1a4a6
Hroro mo pazneny 15
Pa3nen 5. KBaHTOBBIE AIBJIEHHSA
bu6moreka I[IOK
51 HcnyckaHnue v TOTJIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bu6moreka I[IOK
5.2 C 6 1
TPOCHIE GTOMHOTO spa https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
5.3 s 7 1
AACPHEIC peartitit https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 17
Pazpnen 6. [loBTopuTe1bHO-0000 110 1IMIT MOYJ/Tb
6.1 [ToBTOpeHME M 0000IICHNE COAEPKAHUS 9 5 bubmoreka [IOK
' Kypca dusmku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

HHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosanvecTBo 4yacoB
JIEKTPOHHBIE
Ucnons3oBanue
Ne Mpakrnuec | [lara undpoBbie
T
o/ eMa ypoka Beero KOHTI;OJII)H KHe — 0GpazoBaTENbHbI o0opyaoBaHUs
ble padoThbI paBoThi e pecypebl nenTpa «Touka
pocTa»
1 Mexanndyeckoe IBUKECHUE. 1 02.09.2025
MarepuanbHasi TOUYKa
Cucrema otcuera. bubmoteka [JOK
2 OTHOCUTEIIEHOCTH 1 03.09.2025 https://m.edsoo.ru/f
MEXAHUYECKOI'O ABHKEHUSI f0ad474
PaBHOMEpHOE bubmoteka IJOK
3 - 1 05.09.2025 https://m.edsoo.ru/f
P 8 f0ad19a
HepaBHomepnoe
4 MPSIMOJIMHENHOE IBUKEHUE. 1 09.09.2025
Cpennsisi 1 MTHOBEHHAsI
CKOpPOCTh
[IpsimonuHeitHOE bubmuorexa [JOK
5 PaBHOYCKOPEHHOE 1 10.09.2025 https://m.edsoo.ru/f
JBIDKEHUE. Y CKOPCHHE f0ad8d4
CKOpOCTh IPSIMOJIMHEHHOT O
6 PaBHOYCKOPEHHOT'O 1 12.09.2025
nBUKeHus. I padux
CKOPOCTH
7 JlabopaTopHas padbora 1 1 16.09.2025 bubmmoreka [IOK | HMcnons3osas.
"Onpenenenue yCKOpeHus https://m.edsoo.ru/f | obopynoBanus



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

TeJla IPH PAaBHOYCKOPEHHOM

fOadb18

uentpa «Touka

JNBHMYKEHUH 110 HAKJIOHHON pocTa»
mjIockocTu"
3 CB0oOOIHOE TTAZICHUE TEJL. 17 09.2025
Omnprte! [Namanes
PaBHOMEpHOE IBHKEHME 110 Hcnonb3oBaH.
OKpykHOCTH. Ilepron u bubmiorexa IJOK | o06opynoBaHus
9 94acToTa OOpaIICHHUS. 19.09.2025 https://m.edsoo.ru/f | wuenTpa «Touka
JIuneliHas U yriosas f0ael76 pocTa»
CKOPOCTH
10 LenTpocTpemurtensHoe 93.09.2025
YCKOpEHHE
IlepBebiii 3akoH HptoTOHA bubmorexa TIOK
11 N P ‘ 24.09.2025 | https://m.edsoo.ru/f
€KTOP CUJIBI f026612
Bropoii 3akoH HeroTOHA. bubmorexa IIOK
12 . 26.09.2025 | https://m.edsoo.ru/f
PaBHoOzeiicTBYIOIIAA cuiia
fOae72a
Hcnons3oBas.
Tperuii 3akoH HeroTOHA. bubmiorera ITOK o0opynoBaHuUs
13 P 30.09.2025 | https://m.edsoo.ru/f eroa «Touka
yHeprosut f0ae982 HErTp
pocTta»
Pemenue 3a1au Ha bu6moreka [JOK
14 MIPUMEHEHUE 3aKOHOB 01.10.2025 https://m.edsoo.ru/f
Hrerotona fOaeb6e
Cuna ynpyroctu. 3aKoH bubmorexa [JOK
15 YHPYTOCTH. 03.10.2025 | https://m.edsoo.ru/f
I'yka
fOaeca?
16 Pemenue 3amay no teme 07.10.2025



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2

«Cuna ynpyrocTtu»

Hcnons3oBaH.
JlaGoparopHas pabora Brbmiorexa LIOK | ' JIOBAHHUS
17 «OrmpeneneHue KecTKOCTH 08.10.2025 https://m.edsoo.ru/f Py
uentpa «Touka
MIPY>KUHBI f0aee28
pocTa»
bubmioreka [IOK
18 Cuna TpeHus 10.10.2025 https://m.edsoo.ru/f
f0af738
Pemenne 3amau no reme bubmorexa OK
19 C 14.10.2025 | https://m.edsoo.ru/f
«Cwuia TpeHUsD» f0afa26
JlabopaTopHas pabora Hcnonp3oBaH.
"Onpenenenue bubmorexa HOK o0opyaoBaHuUs
20 15.10.2025 https://m.edsoo.ru/f
kod(punrenTa TpeHus uenrpa «Touka
" fOaf8be
CKOJTbYKEHHS pocTay»
Pemenue 3apau no teme bu6moreka [JOK
21 "3akonbl HetoToHa. Cuna 17.10.2025 https://m.edsoo.ru/f
ynpyroctu. Cuna TpeHus" fOafb8e
Cuna TSOKECTH U 3aKOH
BCEMHPHOTO TSATOTEHUS bubmorexa IIOK
22 o B 21.10.2025 | https://m.edsoo.ru/f
CKOpeHHe CBOOOIHOTO f0af044
najeHus
VYpok-KoH(pepeHuus
"JIBUKEHUE TET BOKPYT
23 rPaBUTALMOHHOIO IIEHTpa 22.10.2025
(Conneunas cucrema).
lanaktukun"
24 Pemenne 3amad mo TeMe 94 10.2025 Bbu6moreka [JOK

"Cuia TSKECTU U 3aKOH

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

BCEMHUPHOI'O TATOTEHHS"

foaf5f8

ITepBas kocMuyeckas

bubmoteka IJOK

25 ckopocTb. HeBecomocTs 1 28.10.2025 https://m.edsoo.ru/f
Meperpy3Ku f0af33c
PaBHOBecHe maTepuanbHON Hcnone3oBaH.
TOYKH. AOCOJIOTHO TBEPIOE 000pyHOBaHUS
Tei10. PaBHOBecue TBE Illjoro bubmorexa LIOK ueHIija «Touka
26 TeJIa.C sak ennéHHoﬁ‘I())cmo 05.11.2025 https://m.edsoo.ru/f P
p fOafe36 poctay
BpallleHusl. MOMEHT CHJIBI.
Lentp TsKECTH
PaBHOBecue MaTepualibHONW
TOYKH. AOCOTIOTHO TBEPIOE
97 TEJIO. PaBHOBeC.I./Ie Tprﬂoro 07.11.2025
TeJa ¢ 3aKPerIEHHON OChbIO
BpaieHusi. MOMEHT CHUJIBL.
IlenTp TsKECTH
Pemenwne 3amad mo Teme bu6moreka [JOK
28 "MowmeHT cuibl. LlenTp 11.11.2025 https://m.edsoo.ru/f
TsDKecTH" f0b02b4
ITonroroBka Kk KOHTPOJIBHOU
AB0TE 110 TeMe bubmioreka [IOK
29 ]'E‘)M 12.11.2025 | https://m.edsoo.ru/f
exaHqu:CKoe JIBHKEHHE. f0b0408
Bsaumoneiictue Ten"
KonTponbhas pabota no
TeMe "MexaHnueckoe Bubmuorexa OK
30 srikerie. BIanMonelcTBIe 14.11.2025 https://m.edsoo.ru/f
AABICCHIE: 8 fobo6ec
Ten
31 Nmnynec Trena. Umnynsc 18.11.2025 bubmmoreka [JOK | Hcnons3osanue
CUJIBL. 3aKOH COXpaHEHUS https://m.edsoo.ru/f o0opyIoBaHUS



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

UMIyJbca. YIIPyroe u

fob07fa

uentpa «Touka

HEYIpYTroe B3auMOJ e CTBHIE pocTta»
Pemenue 3amay mo TeMe bu6moreka [JOK
32 "3aKOH coXpaHEeHHUs 19.11.2025 https://m.edsoo.ru/f
nMITysbca" fOb096¢
VYpok-KoHpepeHuus
33 "PeakTHUBHOE IBH)KEHUE B 21.11.2025
IIpUpOJIE U TEXHUKE"
Mexanudeckas pabora u bubmorexa HOK
34 OLIHOCTE 25.11.2025 https://m.edsoo.ru/f
B fobas4
Pabota cuibl TsKECTH, CUITBI bubmorexa HOK
35 oc . . 26.11.2025 | https://m.edsoo.ru/f
YIIPYTOCTH U CHIIBI TPEHHS f0b0db3
JlabopaTopHas pabora Hcnons3oBaH.
«Omnpenencare pabOThl CHIIBI o0opynoBaHUS
36 TPEeHUsI IPU PAaBHOMEPHOM 98.11.2025 neHTpa «Touka
JBIKEHUHU TENa MO pocTa»
TOPU30HTAIBHON
MTOBEPXHOCTU»
37 CBs13b HEpPruu U padoTHI. 02.12.2025
[TorenuumanbHas sHEprus
Kunernueckas sneprus. bubmuorexa [JOK
38 Teopema 0 KHHETHYECKOM 03.12.2025 | https://m.edsoo.ru/f
SHEPTrUU f0b0c32
39 3aKOH COXpaHEHHS SHEPruu 05.12 2025
B MEXaHUKE
40 JlabopaTopHas pabora 09.12.2025 bubmoreka I[TOK | Hcmons3osan.
«M3ydeHne 3aKoHa https://m.edsoo.ru/f | obopynoBaHus



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

COXpPaHCHHA SHEPTrUn»

fob12fe

nenrtpa «Touka

pocTta»
KonebatensHOE ABMKEHUE H Bubmiorexa HOK
41 IO XADAKTEDHCTHKI 10.12.2025 https://m.edsoo.ru/f
p p fOb1858
3aTyxaroume KoneOaHus. bu6moteka IJOK
42 BriHyX1eHHbIE KOJIeOaHMUs. 12.12.2025 | https://m.edsoo.ru/f
Pe3onanc fOb20f0
43 MaTeMaTI/I‘-IvCCKI/Iﬁ u 16.12.2025
MPY>XUHHBIN Masi THUKH
Ypok-uccienoBanue Hcnons3oBaH.
«3aBUCUMOCTH MEPUOIA bubmorexa HOK o0opyaoBaHUs
44 _ 17.12.2025 https://m.edsoo.ru/f
KOJIEOAHUH OT KECTKOCTH f0b197a nentpa «Touka
MPY>KUHBI 1 MACChI TPy3a» pocTta»
45 [IpeBpaiienue sHepruu npu 19.12.2025
MEXaHUYECKUX KOJIeOaHUIX
JlabopaTopHas padbora Hcnons3oBaH.
«Ormpenenenne 4acToThl U Brbmmorexa OK o0opyoBaHUS
46 3 23.12.2025 https://m.edsoo.ru/f
nepuoja KojaebaHui fObLaec uentpa «Touka
MIPYXKUHHOTO MAsITHUKA pocTa»
JlabopaTopHas pabora Hcnonp3oBaH.
«IIpoBepka HE3aBUCUMOCTH bu6morexa IJOK | 00opynoBaHus
47 nepuoia KojebaHuit rpysa, 24.12.2025 https://m.edsoo.ru/f | wnentpa «Touka
MOABEIIECHHOI0 K HUTH, OT fOb197a pocTa»
MacChl Tpy3a»
MexaHnyecKre BOJIHBI.
CBolicTBa MeXaHUYECKUX bubmorexa HOK
48 26.12.2025 https://m.edsoo.ru/f

BOJH. [IpononbsHbIE U
IIOIIEPEYHBIE BOJIHBI

fob21fe



https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b21fe

49

Ypok-KoHpepeHuus
"MexaHn4eCcKHe BOJIHEI B
TBEPIIOM TEJIE.
CelicMH4ecKne BOJHEI"

30.12.2025

50

3Byk. PacipocTpanenue u
OTpakeHUe 3BYyKa

13.01.2026

51

Ypok-uccienopanue
"Haburoienue 3aBUCUMOCTU
BBICOTHI 3ByKa OT YaCTOTHI"

14.01.2026

Hcnons3oBaH.
o0opyaoBaHUs
neHrtpa «Touka
pocTa»

52

I'poMKOCTb 3BYyKa U BBICOTA
TOHA. AKYCTHYECKUI
pe30HaHC

16.01.2026

53

Ypok-koHpepeHuus
"V apTpa3Byk U HH(GPa3BYK B
MPUPOJIE U TEXHUKE"

20.01.2026

bu6moreka [JOK
https://m.edsoo.ru/f
f0b23ca

54

[ToaroroBka K KOHTPOJIBHOMN
pabote 1o Teme "3aKOHBI
coxpaHeHHs. MeXxaHn4eCcKne
KoJieOaHUsI U BOJIHBI"

21.01.2026

bubmioreka [IOK
https://m.edsoo.ru/f
f0b25f0

55

KonTponbHas padota no
TeMme "3aKOHbI COXPaHEHMUS.
Mexanudeckue koyiebanus u
BOJIHBI"

23.01.2026

56

DNeKTpOMarHuTHOE MOJIE.
DNeKTpOMarHUTHbIE BOJIHBI

27.01.2026

bubmoreka IJOK
https://m.edsoo.ru/f
fOb2abe

S7

CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH

28.01.2026



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

VYpok-kondpepenmus "llkana
AIIEKTPOMATHUTHBIX BOJIH.

bu6moreka [JOK

58 Hcnonb3oBanue 30.01.2026 https://m.edsoo.ru/f
3IEKTPOMATrHUTHBIX BOJH fOb2fe6
JUJISl COTOBOM CBsA3U"
Ypok-uccienoBanue
"N3yueHue cBOMCTB bu6mmotexa [IOK
59 3JIEKTPOMATrHUTHBIX BOJIH C 03.02.2026 https://m.edsoo.ru/f
MTOMOIIBI0 MOOUJIBHOT O fOb2c6e
Tenedona"
Pemenue 3a1au Ha
60 OTIPE/ICIICHUE YAaCTOTHI U ) 04.02.2026
JUTMHBI 3JICKTPOMArHATHON
BOJIHBI
DJIeKTpOMarHuTHas Mpupoaa bubmoteka IJOK
61 cBera. CKOpOCTh CBeTa. 06.02.2026 https://m.edsoo.ru/f
BoanoBbie cBOIICTBA cCBETa f0b31d0
Hcrounuku cpera.
HosMoTHHeHHOe bu6mmoreka [JOK
62 P 10.02.2026 | https://m.edsoo.ru/f
pacrpoCcTpaHeHHE CBETA. f0b3658
3armenus CousHua u JIyHbt
3aKOH OTpa’KeHHsI CBETA.
3epkasna. Pemenue 3ama4 Ha Bubmorexa HOK
63 DHMeHEHIE 3AKOHa 11.02.2026 https://m.edsoo.ru/f
P fOb38c4
OTpakEHUs CBETa
[Ipenomnenue ceeta. 3aKOH bubmorexa HOK
64 13.02.2026 https://m.edsoo.ru/f
MPEIIOMJICHHS CBETa
fOb3aea
65 [TonmHOe BHYTpEeHHEE 17.02.2026 bubmorexa [JOK



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

OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO
BHYTPEHHETO OTPAKECHUS B
OINITHUECKUX CBETOBOJAX

https://m.edsoo.ru/f
fOb3c5¢

JlabopaTopHas pabora
"UccnenoBanue
3aBUCUMOCTH YTJIa

Hcnonb3oBaH.
o0opynoBaHUs
neHtpa «Touka

66 18.02.2026
MIPEJIOMJICHHSI CBETOBOT'O pocTay»
Jyda OT yrJia majeHus Ha
rpanute "Bo3nyx-crekio""
VYpok-KoH(pepeHuus
"Mcnonp30BaHue MOJHOTO
67 BHYTPEHHETO OTPAKEHUSA: 20.02.2026
CBETOBO/IBI,
ONTHKOBOJIOKOHHAS CBSI3h"
JInnzel. OnTuyeckas cuia bubmorexa HOK
68 — 24.02.2026 | https://m.edsoo.ru/f
fob3f2c
[Toctpoenue nzobpakeHuii B bubmorexa TIOK
69 — 27.02.2026 https://m.edsoo.ru/f
fob444a
JlabopaTopHas pabora Hcnons3oBaH.
"Onpenenenne GoKyCHOTo bubmorexa [OK 00opyioBaHUs
70 . 03.03.2026 | https://m.edsoo.ru/f
pPAcCTOSTHUS M OTITUY €CKOU f0b4206 nenTpa «Touka
CHJIBI coOnparouiei TuH3bI" - pocTay
YPOK-KOH(epeHIIHs Bubmorexa LIOK
71 "OnTUYEeCKHUE TMH30BbIC 04.03.2026 https://m.edsoo.ru/f
puOopsr" fOcOa7e
72 ['ma3 kak ontuueckas 06.03.2026 bubmoteka IJOK



https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e

cucrtema. 3peHue

https://m.edsoo.ru/f
fOb4684

Ypok-KoHpepeHuus

73 "NledexTsl 3penns. Kak 10.03.2026
COXpaHUTh 3peHue"
Paznoxenue Oenoro ceera B
cnexktp. OnsiTel HeloTOHA. bubmorexa IIOK
74 CIOKEHIE CIIEKTPATBHBIX 11.03.2026 https://m.edsoo.ru/f
fOc0f4c
1BeTOB. Jlucnepcus ceeta
JlabopaTopHas pabora Hcnons3oBaH.
"OnBITHI ITO PA3IOKEHUIO 00opynoBaHUs
0esoro cBera B CHEKTP U bu6moreka [JOK nenrtpa «Touka
75 BOCIIPUSTHIO I[BETA 13.03.2026 https://m.edsoo.ru/f | pocTa»
MPEAMETOB MPU UX fOcOe2a
HaOJIOICHUH Yepe3
1IBETOBBIC GUIHTPHI"
YPOK-IpakKTUKYM
76 "BonHoBbIE CBOICTBA CBeTa:! 17.03.2026
aucniepeusi, nHTepdepeHus
u nudpakuus”
bu6moreka [JOK
77 S;abifai; Zp;fgg:;“mm 18.03.2026 | https://m.edsoo.ru/f
fOc12a8
78 IToctynatel bopa. Monenb 90.03.2026
aroma bopa
HcnyckaHnne u nOrIIomeHne bubmuotexa LIOK
79 cBeTa aToMoM. KBaHTHI. 24.03.2026 https://m.edsoo.ru/f
JIuneliuateie CIIEKTPBI fOcl44c
80 Y pOK-IpaKTUKyM 25.03.2026 | bubmmoreka IIOK



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c

"Haburo1eHue crieKTpoB
ucmyckanus"

https://m.edsoo.ru/f
f0c1550

bu6moreka [JOK

81 PamnoakTHBHOCTE U €€ BUIBI 27.03.2026 https://m.edsoo.ru/f
fOc1672
CTpoeHne aTOMHOT 0 sIpa bubmorexa IIOK
82 HTp Apa. 07.04.2026 https://m.edsoo.ru/f
YKJIOHHAsI MOJICITh f0c18ac
PanuoakTuBHBIC bubmorexa OK
83 A 1 08.04.2026 https://m.edsoo.ru/f
npeBpaiieHus. M30Tomns foclald
Pemenune 3aga4 mo Teme: bu6moreka [JOK
84 "PagnoaKkTUBHEIE 10.04.2026 https://m.edsoo.ru/f
npeBparieHus" fOclb4a
85 [Tepuon monypacnama 14.04.2026
Vpok-koHpepeHIus
"ff)aﬂnoaKqu)lBI;He H3JTy4YCHHUS Bubmiorexa HOK
86 15.04.2026 | https://m.edsoo.ru/f
B HpHpOJ,I,e’ MEIUIMHE, f0c2126
TEXHUKE
SnepHbie peakiuu. 3aKOHbBI bubmuorexa [JOK
87 COXpaHEHHS 3aps0BOTO U 17.04.2026 https://m.edsoo.ru/f
MacCOBOI'0 YHCeEJl fOc1c58
DHeprus CBS3U aTOMHbBIX bu6mmoreka IIOK
88 snep. CBsi3b Macchl U 21.04.2026 | https://m.edsoo.ru/f
SHEPTrUuu fOcld7a
89 'I')GH_IGHI/Ie 3aJa4 1o :eMe 99.04.2026
SInepHbIe peakuu
90 Peaknuu cunTes3a u neneHus 94.04.2026 bu6moreka [JOK

sep. UCTOYHUKYM SHEpruun

https://m.edsoo.ru/f



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88

CouHna u 38631

f0cle88

Ypoxk-koH epeHus
"SInepHas SHEpreTuka.

91 JleiicTBUA pagOaKTUBHBIX 28.04.2026
W3JTyYEHUI Ha )KUBbIE
opraHu3MbI"
IToaroroBka K KOHTPOJILHOU
pabote 1o Teme bubmorexa L{OK
92 "DJIeKTpOMarHuTHOE TOJIE. 29.04.2026 | https://m.edsoo.ru/f
DNeKTpOMarHUTHbIE BOJIHBI. f0c223e
KBanToBbie siBiieHUS"
Kontponbshas pabota mo
93 Teme "DJIeKTPOMArHUTHOE 05.05.2026
nosie. DJIeKTPOMarHuTHbIE
BOJIHBI. KBaHTOBKIE siBJIeHUS "
[ToBTOpenue, obodIIEHME. Hcnonb3oBaH.
JlabopaTopHbIie pabOTHI IO bubmiorera IOK o0opyaoBaHUs
94 "B . 06.05.2026 | https://m.edsoo.ru/f T
Kypfy 3aMMO/IeN CTBUE f0c2453 uentpa «Touka
TeN pocTa»
[ToBTOpEeHuE, 0600IIECHHE.
Pemenue pacueTHbIX U bubmorexa TIOK
95 P 08.05.2026 https://m.edsoo.ru/f
KayeCTBEHHBIX 3aJ]1a4 110 TeMe f0c2572
"TermioBbie nporecch”
[ToBTOpeHue, o6odIIEeHHE.
Pemenne pacdeTHbIX U bu6muotexa LIOK
96 Ka4eCTBEHHBIX 3aJ1a4 110 TeMe 12.05.2026 | https://m.edsoo.ru/f
"KITJI TenmoBbIX f0c2a22
nsurarenen"”
97 [ToBTOpEHME, 0000IICHHE. 13.05.2026 Bbu6moreka [JOK



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22

Pemenune pacueTHbIX U
Ka4yeCTBEHHBIX 3aJay 0 TeMe
"KII/] as1ekTpoycTaHOBOK"

https://m.edsoo.ru/f
f0c2b30

[ToBTOpenue, obodIIEHME. bu6mmorexa LIOK
98 JlabopaTopHbIie pabOTHI IO 1 1 15.05.2026 https://m.edsoo.ru/f
Kypcy "CBeToBbIe siBJICHUS" f0c2c52
IToBTOpeHue, o6o01IEHME.
Pabora ¢ Tekctamu 1Mo Teme bubmorexa OK
99 " 1 19.05.2026 | https://m.edsoo.ru/f
AKOHBI c"oxpaHeHm B f0c2d6a
MEXaHHUKe
[ToBTOpEHUE, 0000IICHHE. bubmorexa [IOK
100 Pabota ¢ TekcTamMu 1o Teme 1 20.05.2026 https://m.edsoo.ru/f
"Konebanus v BOIHLI" f0c2e82
[ToBTOpenue, o0odIIEHME. bubmuotexa LIOK
101 Pabota ¢ Tekctamu 1o Teme 1 22.05.2026 | https://m.edsoo.ru/f
"CBeTOBEIC SIBJICHUS" f0c3044
[ToBTOpEHME, 0000IICHHE.
102 Pabora ¢ Tekctamu 1o TemMe 1 96.05.2026
"KBaHTOBas U siAepHas
¢duzuka"
OBIIEE KOJIMYECTBO YACOB 102 97

I10 ITPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
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ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJIBbTATBI OCBOEHUA
OCHOBHOI OBPA3OBATEJBHOM ITPOT'PAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

9 KUIIACC

Kon
NPoBepPsSIeMOro
pe3yJabrara

HpOBepﬂeMble NMpeaAMETHBIC Pe3yJIbTaThbl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ mporpamMmmsbl OCHOBHOTO od1ero 06pa30BaHl/lﬂ

1.1

HCIIOJIb30BATb U3YUCHHBIC ITOHATUSA

1.2

pa3jr4aTth ABJICHUSA IO OMUCAHWUIO HMX XAPAKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPHUPYIOIINX TaHHOC (bl/ISI/I‘leCKOG SABJICHHUC

1.3

pacmo3HaBaTh MPOSIBJICHUE W3YYCHHBIX (PU3UUYECKUX SIBIICHUU B
OKpY’KalollleM MHpE, B TOM 4Yuciie (u3ndecKkue sBICHUS B MPHPOJE,
IpU 3TOM MEPEBOANTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH

CYILECTBCHHBIC CBOMCTBA (MTPU3HAKK ) (PU3NYECKUX SBJICHUI

1.4

ONUCHIBATh M3yUYCHHBbIE CBOHCTBA Tel M (U3MYECKUE SBICHUSA,
UCTIONB3YSl (HU3UYECKUE BEIWYMHBI, MpPU ONHUCAHUHM TPABHIBHO
TPakTOBaTb  (PU3UYECKHMH  CMBICA  MCIOJIBb3YEMBIX  BEJIMYMH,
0003HauEHUS U eAUHULIBI (PU3NYECKUX BEIMUUH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIONIME JAHHYI (U3MYECKYI0 BEIUYUHY C JIPYTUMHU
BEIMYMHAMHU, CTPOMTh  TIpaUKM  HM3YYEHHbIX  3aBUCHMOCTEH

(U3HYECKNX BEJIMYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3MYECKUE SBJICHUS U MPOLECCHI,
HCIIOJBb3Yysl W3YYEHHBIE 3aKOHBI, IPU 3TOM JaBaThb CIOBECHYIO
(GOpMyIHpPOBKY 3aKOHAa W 3alUCHIBATh €0  MaTEMaTHYECKOe

BBIPAJKEHUE

1.6

00BACHATH (PU3UUECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CHTyallud IPaKTUKO-OPUEHTHPOBAHHOI'O  XapakTepa:
BBISIBJISITh ITPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JIOTMYecKHX IIaroB C MOMOMLIpI0 2 — 3 M3y4YEHHBIX CBOICTBa

(bu3NYECKUX SBJICHUH, PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemaTe pacyéTHble 3a1ayd (omupamomuecs Ha cucremy u3 2 — 3

YpaBHEHHUI), UCHOJb3Yysd 3aKOHBI H  (OPMYIIBI, CBS3BIBAIOIINE




¢du3nuecKkue BEIMYMHBI: Ha OCHOBE aHalk3a YCJIOBUS 3ajauu
3allUChIBATh KPATKOE YCJIOBHE, BBIABIIAITH HENOCTAIONIME WU
M30BITOYHBIC JaHHBIC, BBIOMpPATh 3aKOHBI K (DOPMYIIBI, HEOOXOAUMBIC
JUIL PEIICHHS, TPOBOJUTh PACYEThl W OLECHUBATH PEATHUCTUIHOCTH

MOJTy4YEHHOT0 3HaU€HUs (PU3NYECKON BETMUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO pEIIUTh IPU IOMOIIU
(U3HYECKUX METOJOB, MCIOJb3Yys ONMHMCAHUE WCCIICAOBAHUS, BBHIICIATH
MPOBEPSIEMOE TMPEANOJIOKEHUE, OIEHUBATh MPABUIBHOCTh MOPSIIKA
MPOBEACHUST HCCICNOBAHMS, JIeJaTh BBIBOJBI, HWHTEPIPETUPOBATH

pe3ynbTaThl HAOJIIOICHHI 1 OIBITOB

1.9

IPOBOIUTH ONBITH O HAONIOACHUIO (HU3UYECKUX SBICHUH WIH
(duU3UYeCKnX CBOMCTB TEN: CAaMOCTOSTEIbHO COOMpAaTh YCTaHOBKY M3
n30BITOYHOrO Habopa 00Opy/IOBaHUS, ONUCHIBATH XOJ| OINbITA M €ro

pe3yJibTaThl, (GOPMYIUPOBATH BHIBOJIbI

1.10

MPOBOJUTL MPU HEOOXOJUMOCTH CEPUI0 TIPSAMBIX HM3MEPEHUH,
ompezenssi CpeaHee 3HAaueHHWEe H3MepseMoil BeuuuHbl ((hoKycHOe
paccTostHue CcoOuparomieil JMH3bI), 00OCHOBBIBATH BHIOOp crocoda

u3MepeHus (M3MEPUTEILHOTO MPHUOopa)

1.11

MPOBOJIUTh HCCIICIOBAHUE 3aBUCHMOCTEH (PH3NYECKUX BEIMYHUH C
WCIIOJB30BAaHUEM MPAMBIX U3MEPEHUH: MIAHUPOBATH HCCIEIOBAHUE,
CaMOCTOSITENTbHO COOMpPATh YCTaHOBKY, (DUKCHPOBATH pPE3YIbTATHI
MOJIYYCHHOW 3aBUCHUMOCTH (PU3WYECKUX BEJIMYMH B BHUJAE TaOIMLU

rpauKoB, eaaTh BHIBOABI 10 PE3yJIbTaTaM UCCIEIOBAHUS

1.12

IPOBOAUTh  KOCBEHHBIE  M3MEpeHUs  (PU3MUECKUX  BEIMUUH:
IUIAaHUPOBATh MU3MEPEHHUS, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY
U BBINOJHATh WM3MEPEHUs, CIENys MPEAIOKEHHOW HWHCTPYKLUH,
BBIYUCIATh 3HAYEHUE BEIMYMHBI M AHAIU3UPOBATH I1OJIy4YCHHBIE

pe3yNbTaThl ¢ yY4ETOM 3aJaHHOW MOTPEITHOCTH U3MEPEHH

1.13

coOiolaTh MpaBHjia TEXHUKM 0O€30MacHOCTH Ipu pabore ¢

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

pa3nuyaTh OCHOBHBIE MPHU3HAKU H3YUYEHHBIX (U3NYECKUX MOjeleil:
MaTepuaibHasi TOYKa, a0COIIOTHO TBEPAOE TENO, TOUCUHBIH MCTOYHUK
CBeTa, JIy4y, TOHKAas JIMH3a, MJaHETapHas MOJAENb aToMa, HYKJIOHHas

MOICIIb ATOMHOI'O dapa

1.15

XapaKTCPU30BaATb IMPUHIUIIBI HeﬁCTBHH HN3Y4YCHHBIX HpI/I60p0B u




TEXHUYECKUX YCTPOMCTB C OMNOpPOM HAa WX OIMUCAHUS, HUCIOJb3YS
3HaHUS O CBOMCTBax (DU3MYECKUX SBICHUW HM HEOOXOIUMBIC

¢buznyecKre 3aKOHOMEePHOCTH

1.16

HCIIOJB30BaTh CXEMbl UM  CXEMATHYHBIE PUCYHKH H3Y4YEHHBIX
TEXHUYECKUX YCTPOWCTB, HU3MEPUTENBHBIX npudopoB U
TEXHOJIOTMYECKUX TPOIECCOB TPU PEHICHUH Y4eOHO-TPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI ISl TOCTPOCHUS N300PaKEHHUI B ITIOCKOM

3epKajie U coOuparoIiel JnH3e

1.17

NPUBOIUTH TpUMEpHl (HAXOOUTh HWHOOPMAIMIO O MNPHUMEpPaXx)
MPAaKTUYECKOro MCIOJIb30BaHU (U3NUECKUX 3HAHUH B IIOBCEIHEBHON
KM3HM a1 oOecrieueHHst O€30MAaCHOCTM TNpU  OOpallleHuu ¢
npubOpaMu U TEXHUYECKUMHU YCTPOHCTBAMH, COXPaHEHHsI 3J0POBbs U

COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOT0 [TOBEICHUS B OKpY Kalollei cpene

1.18

OCYIIECTBJIATh MOUCK MH(POPMALIUU (PU3UIECKOTO COJEP)KAHUS B CETH
HNHTepHeT, camMocCToATEeNbHO (GOpMYyIHMpysS TOUCKOBBIH  3ampoc,
HAaXOJWTh  IYTH  ONPEAECICHUS  JOCTOBEPHOCTHM  MOJYYEHHOU
nH(pOpMaIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUW W JIOTOJHHUTEIBHBIX

HCTOYHUKOB

1.19

UCIIONB30BaTh TPH  BBIOJHEHWW y4YEOHBIX 3aJaHUH  HAYyYHO-
MOMYJISIPHYIO JINTEPaTypy (HU3UYECKOTO COACP)KAHUS, CIPAaBOYHBIC
MaTepHaibl, pecypchl ceTd VIHTepHeT; Biaaers npuéMaMu
KOHCIEKTUPOBAHMS TEKCTa, MpeoOdpa3oBaHusl HHPOPMALIUU U3 OJHOU

3HAKOBOW CHCTEMBI B JPYTYIO

1.20

co3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE M YCTHBIE COOOLIEHUS Ha
OCHOBE MH(OPMALIMM U3 HECKOIbKUX HCTOYHUKOB (U3NYECKOrO
copiepaHusi, MyOJUYHO IPENCTaBIATh PE3yJNbTaThl MPOEKTHOW WU
UCCIENOBATEIbLCKOM  JNEATENBHOCTH,  IHpU  3TOM  I'PaMOTHO
UCIOJIB30BaTh U3YYEHHBIN MOHATUNHBIN annapar U3y4aeMoro pasaeia
(GU3MKH U CONMPOBOXKIATh BBICTYIUIGHHE IIpe3eHTanuedl ¢ ydétom

0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB

1.21

MpU BHITIOJHEHUH Y4E€OHBIX MPOEKTOB U HCCIENOBAaHUN (U3NYECKUX
MPOIIECCOB PACHPEAENiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJIICHHBIMM  3aJlayaMH, CIEIWTh 33 BBIIIOJHEHHEM IUIaHa
JNEUCTBUH W KOPPEKTUpPOBAaTh  €ro, aJeKBaTHO  OIICHUBATh

CcOOCTBEHHBIN BKJIaA B  ACATCIBHOCTb TI'pPYyHIIbl, BBICTPANBATDH




KOMMYHHKAaTUBHOC BSaHMOﬂeﬁCTBHe, IIPOSABJIIAA T'OTOBHOCTBb

paspemnaTh KOH(IUKTHI




IMPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

9 KIIACC
Kon
Kox anmemenra [IpoBepsiemble 271€MEHThI COAEPIKaHUS
pasnena
MEXAHUWYECKUE SBJIEHUSA
8.1 Mexannueckoe JBH)KEHME. MarepuanbHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHTENBHOCTh MEXaHUYECKOTO ABUKEHUS
8.3 PaBHOMeEpHOE MPSAMOIMHENHOE IBH)KEHUE
HepaBHomepHoe mpsmonuHeiHoe ABmkeHue. CpenHss
8.4 U MTHOBEHHAas CKOPOCTh TeJa IpH HEpPaBHOMEPHOM
JIBAKCHHUH
8.5 Yckopenue. PaBHoyckopenHoe MPSMOJIUHENHOE
' JBUKCHHE
8.6 Cobonnoe nagenue. OnbrTel [Nanunes
PaBHOMepHOE nBMXEHHE TO OKpykHOCTH. Ilepuon u
8.7 gactota oOpamieHusi. JIuHeiHass M yriioBasi CKOPOCTH.
LleHTpOCTpEeMHUTETBHOE YCKOPEHHE
8 8.8 IlepBsrit 3akoH HproTOHA
8.9 Bropoii 3akon HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [TpuHIUT CYyNIepIO3UIIHH CHJT
8.12 Cuia ynpyroctu. 3akoH ['yka
8.13 Cuna TpeHHs: CHJIa TPEHHS CKOJIbKCHHUS, CUJIa TPEHHUS
' MOKOS, IPyTrye BUABI TPEHUS
8.14 Cuna TKECTH ¥ 3aKOH BCEMHPHOIO TSTOTCHUS.
' Yckopenune cBOOOIHOTO TaICHUS
8.15 JBwxenne mmaHer  Bokpyr  CousHma.  IlepBas
' KOCMHUYecKasi CKOpOCcTh. HeBeCOMOCTh U Teperpy3ku
8.16 PaBHOBecHe MaTepranbHOM TOUKH. AOCOIIOTHO TBEPIOE
' TEJ0
8.17 PaBHOBecHe TBEPAOro Tela ¢ 3aKPEIIIEHHOW OCBIO




BpalllCHHA. MOMEHT CHIIBI. HeHTp TAXKCCTH

8.18

Nmnynec Tena. U3sMenenue nmnyiibca. UMnynbsce cuiisl

8.19

3aKOH COXpaHEHUS UMITYJIbCa

8.20

PeaxTuBHOE NBMIKEHHE

8.21

Mexanuueckasi pabota 1 MOIIHOCTh

8.22

PabGora cun Tskectd, ympyroctd, TpeHus. Cas3b

OHCPIruu 1 pa6 OTbI

8.23

HOTCHI_[I/IaJIBHaH OHCPrusa TCJa, IOAHATOI' O Hang

IMOBCPXHOCTBIO Semin

8.24

IToreHuManbHast S3HEPrus CKATOU MPYKUHBI

8.25

Kunernueckas QHEpPIrus. TeopeMa 0 KHHETUYECKOM

SHEPIruu

8.26

3aKoH COXpaHCHUA MEXaHHYECKOU OHCPruun

8.27

[TpakTyeckue paboThI:

OmnpeneneHue cpeqHel CKOPOCTH CKOJBKEHHUS Opycka
WIM JIBUKEHUS MIapuKa I10 HAKJIOHHOW IIJIOCKOCTH.
OmnpeneneHue yCKOpEHUs Tela MPH PaBHOYCKOPEHHOM
JBUKEHHUHU 10 HAKJIOHHOM MJIOCKOCTH.

HccrnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IpHU
PaBHOYCKOPEHHOM JIBHKEHHH 0e3 Ha4aJIbHOM CKOPOCTH.
ITpoBepka rumnoTes3bl: €cClIM MpPU PaBHOYCKOPEHHOM
JBUKEHUM 0€3 HayalbHOM CKOPOCTU IIyTH OTHOCSTCS
KaKk psJ HEYETHBIX 4YHCel, TO COOTBETCTBYIOIHUE
IPOMEXYTKH BPEMEHH OJIUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXKEHHUS
OT CHJIBl HOpMalbHOro JaBieHus. OnpeneseHue
Kod(pduIreHTa TpeHHusl CcKoybxeHus. OrnpeneneHue
xEcTkocT NpyxkuHbl. Omnpenenenue padOThl  CUJIbI
TPEHUs TIpH PABHOMEPHOM JIBUXKEHHUH Tela II0
TOPU30HTANIBHOM MoBepxHOCTU. OmpeneneHue pabOThI
CWJIBI  yOpyrocTM  Ipu  HoabéMe  Ipy3a ¢
UCMOJb30BAaHUEM  HEMOJBMIKHOIO U IMOABH)KHOTO

0JIOKOB

8.28

dusznueckue SBJICHHUSA B mpupoac: NpUJIMBbI U OTJIMBBI,




JBHXCHHUC IIIIAHCT ComHeyHon CUCTCMbI, PCAKTHUBHOC

JABHXXCHUC )KUBBIX OPraHU3MOB

8.29

TexHuueckue  yCTpoOMCTBAa:  COMAOMETP, JAATUYUKH

MOJIOKEHUSI, PACCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHNWYECKUE KOJIEBAHMSA 1 BOJIHbI

9.1

KonebatensHoe nBmxkenne. OCHOBHBIE XapaKTEPHCTHKU

KoJIeOaHMI: eproJ, 4acToTa, aMILTUTY 1a

9.2

MatemaTnueckui U NPYKUHHBIN MasITHUKH.

[IpeBpamieHre 3Hepruy NpH KouedaTeIbHOM JTBUKEHUH

9.3

3aryxatomue KosebaHus. BriHyXIeHHbIE KojeOaHus.

Pe3onanc

9.4

Mexannueckrue BOIHBI. CBOMCTBA MEXaHHMYECKHUX BOJIH.
[IponosibHbIE W MoONEpedYHble BOJIHBL. [[JIMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHUs. MexaHnyecKue BOJHBI

B TBEPJIOM TEJI€, CEHCMUYECKUE BOJHBI

9.5

3ByK. [ poMKOCTb 1 BhICOTa 3ByKa. OTpa)xKeHHE 3ByKa

9.6

Wubpa3Byk U yabTpa3ByK

9.7

[TpakTueckue pabOTHL:

OmnpeneneHue 4YacToThl M IepuoAa  KojeOaHHi
MaTEMaTUYECKOr 0 MasiTHUKA.

Onpenenenre 4YacTOoThl M Mepuoja  KosneOaHUi
PY>KUHHOT O MasiTHUKA

HccnenoBanue 3aBUCHUMOCTU — IepHoja  KosjeOaHMi
NOJABELUIEHHOIO0 K HUTU TIpy3a OT JJIMHBI HUTH.
HccrnenoBanue 3aBUCUMOCTH Iepuoja  KoseOaHUi
IPYKUHHOTO MasiTHUKAa OT Maccel rpysa. IIpoBepka
HE3aBUCUMOCTHU nepuoza KosnebaHun rpysa,
MOJBELIEHHOIO0 K HUTH, OT MAacchl Irpy3a U >KECTKOCTH

pyKUHBI. MI3MepeHue ycKkopeHusi CBOOOJHOrO MajieHUs

9.8

@u3nyecKue SBJICHHUS B NPUPOJE: BOCHPUATHE 3BYKOB
JKUBOTHBIMM, 3EMJIETPSICEHUE, CEUCMHUYECKHE BOJIHBI,

IYHaMH, 3XO

9.9

TexHuyeckue yCTpPOWCTBA: 3XOJIOT, HCIIOJIb30BAHHUE

yJIbTpa3ByKa B ObITY U TEXHUKE




OJIEKTPOMATHUTHOE IIOJIE 1 DJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNeKTPOMarHuTHOE 1oje. DJIEKTPOMArHUTHBIE BOJIHBI.
. CBoliCcTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [Ikana 371€KTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas npupoja cera. CKOpOCTh CBeETa.
' BonHoBBIE CBOMCTBA CBETA
10 [TpakTHaeckue paboTHI:
10.4 W3ydeHne CBOMCTB  DJIEKTPOMATHUTHBIX BOJH C
MIOMOIIBI0 MOOUITBHOT O TeTedoHa
dusnueckue sBIEHUS B Ipupoze: OHUoIoruuecKoe
10.5 JefCcTBUE BHUJIUMOT O, yJIbTPpauOIETOBOTO u
PEHTI€HOBCKOI'0 M3JIy4EHUil
106 TexHuueckue YCTpPOMCTBA: HCIIOJIb30BaHUE
' 3JIEKTPOMArHUTHBIX BOJIH VISl COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlyueBas monens cBeta. Mcrounuku cBeta
11.2 [IpssMonuHeHOE pacnpOCTpaHEHHE CBETA
Ortpaxenue cBera. [lnockoe 3epkaio. 3aKOH OTpaXKeHUs
11.3
cBeTa
114 [Ipenomnenre cBeTa. 3aKOH TMpPEIOMJICHUS CBeTa.
' [TonHOE BHYyTpEeHHEE OTpaKeHHE CBETa
115 JIunza. Xon sryueli B IMH3eE
116 OnThueckas cucreMa (Qoroamnnapara, MHUKPOCKONAa U
11 ' TejecKona
117 I'ma3 kak omnTuyeckas cuctema. biaM3opykocTs H
' JAIbHO30PKOCTh
o Paznoxxenue 6enoro csera B cekTp. OnbiTel HptoTOHA.
' CrnoxeHue crieKTpalbHbIX LBETOB. J(ucnepcus cBeta
[TpakTuyeckue padbOTHI:
HccrnenoBanue  3aBUCMMOCTH  YyIVIa  OTPayKEHHS
119 CBETOBOIO JIy4a OT yIJia Ma/ieHus.
. W3yueHue XapakTepUCTUK H300pa’keHUs IpenMera B
IJIOCKOM 3€pKale.
HccrnenoBaHnue  3aBUCHUMOCTH  yrjia  IPEIOMJICHUS




CBETOBOTO Jy4a OT yIJIa [1aJICHUsl Ha TPaHULE «BO3AYX —
CTEKJION.

[TonyueHne u300pakeHUH C MOMOIIBID COOMpAROIIEH
JIMH3BL.

Omnpenenenrne (QOKYCHOTO pacCTOSHUS M ONTHYECKOMH
CHJTBI COOMpAOIIEH JTMH3HI.

OnBITHI 110 Pa3JIOKEHUIO OEIOr0 CBETA B CIIEKTP.
OneITel IO BOCHPUATHIO I[BE€Ta IPEIMETOB IPU HX

HaOJII0IECHUH YePE3 LIBETOBBIE (PUITBTPHI

dusnueckue sBIEHUs B npupone: 3atMeHus CoiHLIa U

11.10 JlyHbl, 1BeTa T, ONTHYECKHUE SIBICHHS B aTMocdepe
(uBer Heba, pedpakuys, pagyra, MUpax)

11 Texnuueckue YCTpOMCTBA: OYKHU, IIEPUCKOII,

' doToanmapart, ONTUIECKUE CBETOBOIBI
KBAHTOBBGIE ABJIEHUA

11 Onwitel Pesdepdopna u mnaHeTapHas MoJenb aToMa.
' Mopnens atoma bopa

129 Hcnyckanue u morjomieHue cBera atoMoM. KBaHTBHL
' JIuneliuatble ClIEKTPBI

12.3 PagnoaktuBHOCTh. AJba, OeTa- U raMMa-u3IydeHUs

124 Ctpoenne artomHoro sapa. HykioHHas Mojenb
' aToMHOro sapa. M3oromsl

125 PannoaktuBHabie mpeBpamienus. [lepuon momypacmana

19 ATOMHBIX SIEp

126 SlnepHble peakuuu. 3aKOHBI COXpaHEHUs 3apsSA0BOrO U
' MacCOBOI'0 YHCEII

12.7 DHeprus CBs3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU

128 Peakuuu cunTesa u nenenust sijep. ICTOUYHUKYA SHEPruu
' ConHua u 3B€311

129 Snepnass sHepreruka. JlelcTBHE  pagUOaKTHBHBIX
' U3JTy4YEeHUI Ha KUBbIE OpraHU3MBbl

[TpakTueckue pabOTHL:
12.10 HalOmonenre CIUIOMIHBIX W JIMHEHYATHIX CIIEKTPOB

H3JIIy4YCHUA.




HccnenoBanue TPEKOB: M3MEPEHHE SHEPrUM YaCTHIIBI
110 TOPMO3HOMY TTyTH (110 poTorpadusim).

W3mepenne painoakTUBHOTO poHa

®u3nMUeCKUe SIBJIEHUS B TMPUPOJIE: ECTECTBEHHBIN

paOaKTUBHBIN ¢oH, KOCMUYECKHE Ty4H,
12.11 pPaaOaKTUBHOE MW3IIy4EHUE MPUPOIAHBIX MHUHEPAJIOB,
NecTBUE paJMOAKTUBHBIX M3JIy4eHUH Ha OpraHu3M
YeoBeKa
12.19 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IHI[I/IBI/I,I[yaJ'II)HHﬁ A03UMCETP, KaME€pa Bunbscona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K
PE3YJbTATAM OCBOEHUSI OCHOBHOIM OEPA3OBATEJIBHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA30OBAHUA

Kon
NPoBepPsSIeMOro
TpeOoBaHMs

IIpoBepsiemMble TPeOGOBaHUsI K PeAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHSI OCBOEHHsI 0CHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTO 0011ero oopasosanus Ha ocHose ®I'OC

[Tonumanue pomu  ¢Qu3uku B HAYYHOM  KapTHHE  MHpa;
cOpPMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3H
U TI03HABa€MOCTH SIBJEHHH MPUPOIBL, O POJM DKCIIEPUMEHTa B
¢usuke, o cucremoodOpasywomeil poiu (QUIMKK B Pa3BUTUHU
CCTCCTBCHHBIX HAYK, TCXHUKHU H TGXHOJ'IOFI/II\/'I, 00 9BOJIIOIINH
¢u3nYecKX 3HaHUM M MX POJM B I[EIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKIAJ€ POCCHICKUX U 3apyOeKHBIX Y4EHBIX-
(HU3MKOB B pa3BUTHE HAYyKH, OOBSCHEHHE IPOLIECCOB OKPYKAFOIIETO

MHpPA, Pa3BUTUE TEXHUKU U TEXHOJIOTUU

3HaHMS O BUJIAX MaTepud (BEIIECTBO W TOJI€), O JIBHKEHUU KakK
croco0e CyIecTBOBaHUS MaTepuu, 00 ATOMHO-MOJISKYJISIPHOW TEOpUU
CTPOCHHUsI BelIecTBa, O (PU3MUECKON CYUIHOCTH SIBICHUH MPHPOJIBI
(MEXaHMYECKHX, TEIUIOBBIX, JJICKTPOMAarHUTHBIX U KBAHTOBBIX);
YMEHHUE Pa3anvaTh sIBJICHUS 1O OMMCAHUIO UX XapaKTePHBIX CBOMCTB U
Ha OCHOBE OMBITOB, JEMOHCTPUPYIONTNX JTaHHOE (PU3HUECKOE SIBJICHHE;
yYMEHHUE PACIIO3HABATh MPOSBJICHUE U3YUYEHHBIX (PU3UYECKUX SBJICHUU
B OKpYXarolleM MHUpe, BB HUX CYyIIECTBEHHbIE CBOMCTBA

(mpu3HaAKK)

BJ'Ia)IeHI/Ie OCHOBAaMH IIOHATHHHOI'O amnrmapara M CHMBOJIMYECKOIO
SA3bIKa (1)I/ISI/IKI/I N HCIIOJIB30BAHUEC HX OJId PCIICHUA yqe6H51x 3aJa4,
YMCHHUC XapaKTCPU30BATb CBOICTBA TCII, Q)HSHHCCKI/IG SABJICHUA U

MPOIIECCH, UCTIONB3YS PyHIAMEHTATbHBIE U IMITUPUICCKHIE 3aKOHBI

VYMeHne onuceBaTh HN3Y4YCHHBIC CBOMCTBA TENl U q)HSI/IIIGCKPIG SIBJICHUSA,

HCIIOJIb3 YA (I)I/IBI/ILICCKI/IG BCJIIMYUHBI

Bnajgenne ocHOBaMH METOJOB HAYyYHOrO TIO3HAHHS C Y4ETOM
coOmroieHust mpaBui Oe30macHoro Tpyna: HabmoaeHue (GpU3nIecKux
SIBJICHUM:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCIEPUMEHTAJIbHYIO YCTaHOBKY




U3 JaHHOro Habopa oOOpyIOBaHMS 1O MHCTPYKIMH, OMMCHIBATH XOJ
OIIBITA U 3aIIUCBIBATh €I'0 PE3YJIbTaThl, (OPMYIMPOBATH BHIBOJIBL;
IPOBEJICHHUE MPSIMBIX U KOCBEHHBIX U3MEPEHUH (PU3NUECKUX BEJIMYHH:!
YMEHHE I[UJJAaHUPOBaThb M3MEPEHUs, CaMOCTOSTENIbHO COOMpaTh
OKCIIEPUMEHTAJIbHYK0 YCTAaHOBKY [0 HHCTPYKLUUH, BBIYUCIATH
3HAYEHHWE BEJIMYMHBI U AHAJIU3UPOBATh IIOJYYEHHBIE PE3YNIbTATHI C
y4€TOM 3aJJaHHOM IOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUMN;
IIPOBEICHUE  HECIIOKHBIX  OKCIEPUMEHTAJbHBIX  HCCIEAOBAHU;
CaMOCTOSITEJIbHO  COOMpaTh AKCHEPUMEHTAJIbHYIO YCTAaHOBKY U
IPOBOAMUTb  HCCIENOBAHUE IO  MHCTPYKLIMH,  IIPEACTaBIATH
MOJTY4YEeHHbIE 3aBUCUMOCTH (PU3MYECKUX BEIMYUH B BHJE TaOIMLl U
rpaMKOB, yUYUTHIBATh MOI'PELIHOCTH, J1€71aTh BBIBOABI 110 pe3yJIbTaTaM

HUCCICca0BaHusA

[ToHumaHue  XapaKTepHBIX  CBOMCTB  (U3WYECKUX  MoJenel
(MatepuanbHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOAEIU CTPOCHUS
ra3oB, JKHJIKOCTEd M TBEpPABIX TeJ, IUIAHETapHas MOJEIb aTOMa,
HYKJIOHHAsl MOJeJIb aTOMHOTO S/Apa) U YMEHHE MPUMEHATh WX IS

00BsICHEHHSI (PU3NYECKUX TPOIIECCOB

YMeHune OOBACHATH (PU3NYECKUE IMPOLIECCHl M CBOMCTBA Tel, B TOM
Yuclle M B KOHTEKCTE CHUTyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapaKTepa, B YACTHOCTH, BBISBIIATh IPUUNHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTH OOBSCHEHUE C OMOPOH Ha M3ydEeHHBIE CBOMCTBA (pru3HUecKux

SIBJICHUH, (PU3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIH

YMmeHue pemath pacu€THble 3amayu (Ha Oa3ze 2 — 3 ypaBHeHUi),
UCHOJNBb3ysl 3aKOHBI M (OPMyJbl, CBSI3BIBAIOIIME (PU3UUECKHE
BEIMYMHBI, B YAaCTHOCTH, 3alMCBIBATh KPAaTKOE YCIOBHE 3a/ayH,
BBISBJIATh HEAOCTAIOIIME JaHHbIE, BHIOMPATh 3aKOHBI M (POPMYIIBI,
HEOOXoANMbIe A €€ pelIeHHUs, UCIOIb30BaTh CIIPAaBOYHbIC JAaHHBIC,
MPOBOJUTh pPAcu€Tbl M OLEHUBATh PEATUCTUYHOCTb IOJYYEHHOIO
3HayeHHUs! (PU3NYECKO BEIUYUHBIL, YMEHUE ONPEAENATh pa3MEPHOCTh

(¢u3nYeCcKOoil BETUUHHBI, TOJIy4€HHOM NPU pEeLIeHUH 3a/1a4u

YMeHue XapakTepu3oBaTb INPUHLMUIBLI JAEHCTBUA TEXHUYECKUX
YCTPOWCTB, B TOM 4HMCIE OBITOBBIX NPHUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKHUX MPOILIECCOB IO UX ONMMCAHUIO, UCIIOJb3Ys 3HAHUSA O

CBOMCTBaAXx (1)1/I3I/I‘ICCKI/IX SIBJICHUM U H606X0}II/IMBIC (l)I/ISI/I‘IeCKI/Ie




3aKOHOMCPHOCTHU

10

YMeHue wuCmonb30BaTh 3HAHUA O (U3MYECKUX SBJICHUAX B
MOBCCTHEBHOM KHM3HU Ui oOecriedeHus 0e30MacHOCTH  MPHU
oOpamieHMM C  OBITOBBIMH  NpUOOpaMH M TEXHUYECKUMH
YCTPOWCTBAMH, COXPAaHEHUS 3I0POBbS H  COOIIOJCHHUS HOPM
HKOJIOTUYECKOT0 TOBEACHUS B OKPYXAIOIIel cpeae; MOHUMaHUe
HEOOXOAMMOCTH TMPUMEHEHHS JTOCTH)KCHHH (U3UKH W TEXHOJIOTHUH

JUISL PallMOHAJIBHOTO MPUPOAOIIOIb30BAHUS

11

OneIT moOWCKa, MpPeoOpa3oBaHWsl W TMPEACTABICHUS WHPOPMAIIH
¢bu3nyeckoro cojepkaHus C UCHOJb30BaHHEM HHGOPMAIMOHHO-
KOMMYHUKATHUBHBIX TE€XHOJIOTUW; YMEHHUE OI[€HUBATH JOCTOBEPHOCTh
MoNy4yeHHOW WH(OpMalMM HAa OCHOBE MMEIOIIMXCS 3HAHUH U
JOMOJIHUTENIbHBIX ~ MCTOYHUKOB;  YMEHHE  HCIIOJIb30BATh  IIpHU
BBITIOJIHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO-TIONMYJISIPHYIO JIHTEPATypy
(U3HYECKOro COACpKaHUs, CIPABOYHBIE MaTepualbl, PeCypChl CETH
Wutepner; BnageHue 0a30BbIMH  HABBIKAMU  IIpeoOpa3oOBaHUs
uHpopManMu M3 OJHOM 3HAKOBOW CHCTEMBI B JAPYT'YH; yMCHHE
co3/laBaTh COOCTBEHHBIE THCBMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBEC I/IHq)OpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPSAEMbBIX HA OI'D

11O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKHUE SABJIEHUA
11 Mexanuueckoe JaBIKeHUe. MarepuanpbHas Touka. Cucrema  orcuéra.
' OTHOCHUTEIILHOCTh IBMYKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBmxkeHHe. CpenaHsas ckopocts. Dopmyna s
1.2 BBIYHCIICHHS CPEIHEH ckopocTh: V = S/t
PaBHOMepHOE MpSIMOIMHENWHOE IBUYKEHUE. 3aBUCUMOCTb KOOPAUHATHI Te€la OT
BPEMEHU B CITy4yae PaBHOMEPHOTO MPSAMOJIMHEHHOT O IBUKCHHUS:
13 (1) =x,+vt
I'paduku 3aBUCHMOCTH OT BpPEMEHH Uil MPOEKIUH CKOPOCTH, MPOEKIUU
NepeMelieHus, IMyTH, KOOPAMUHATHI TMPU PABHOMEPHOM IPSIMOJIUHEHHOM
JIBUKEHUHT
3aBUCHMOCTh KOOPAMHATHI Tella OT BPEMEHH B CIydyae pPaBHOYCKOPEHHOTO
MPSIMOJIMHEUHOTO IBUXKEHUS:
7
S =vg # i+ ay = ;
2
@opmynbl A TPOEKIUU TEpeMEIIeHUs], MPOEKIUU CKOPOCTH U MPOCKIUU
YCKOPEHMS IPU PaBHOYCKOPEHHOM IMPSMOIMHEIHHOM JBUKEHHMU:
1.4 s.(D=v,, -t+a,- e .
2
U.\'U) =Upy T4, 1,
a (f)=canst,
Uh.: - L)-__.l.: =2a,s,
I'padmkm 3aBHCUMOCTH OT BpPEMEHHM JIsI MPOCKIUU YCKOPEHHUS, MPOCKIUU
CKOPOCTH, TPOCKIMH TEPEeMEIICHUs, KOOPIMWHATHI MPU PABHOYCKOPEHHOM
MPSIMOJIMHEUHOM JABUKEHUU
Cpobonmnoe nagenne. @opmyIibl, ONMUCHIBAIOIIME CBOOOAHOE IMAaJICHWE Tea ITI0
15 BEPTUKAIN (JIBM)KEHHE TeJa BHU3 MU BBEPX OTHOCHUTEIIbHO IMOBEPXHOCTH

3emum). ['paduky 3aBUCHMOCTH OT BpPEMEHHM /Ui TPOCKIHUU YCKOPEHUS,




MNpOCKIOUKU CKOPOCTU U KOOPJAHWHATBI IIpH CBO60,Z[HOM nagcHuM TCjia II0

BEPTUKAJIU

CKOpOCTb paBHOMEpPHOIO JBI)KEHHMS Tella MO OKpykHoctu. Hampasienue
CKOPOCTH.

dopmyna Ui BHIYUCICHHUS CKOPOCTH 4Yepe3 pPaJuyC OKPYKHOCTU U TEPUO

oOpalieHus:
2nR
L=
T

HCHTPOCTpeMI/ITCJ'II)HOG YCKOpPCHUC. HanpaBneHHe HECHTPOCTPEMUTCIILHOI'O

1.6 yckopenus. DopMyia [uis BBIYMCIEHUS YCKOPEHHUS:
2
a. — v
=R
dopmyna, cBA3bIBAIOIIAs IEPUOJL M YACTOTY OOpaIleHus:
V= 1
T
Macca. IInotHocTs BeniectBa. @opmyiia 1151 BBIYUCIECHUS ITIOTHOCTHU:
_m
1.7 V
1.8 Cuna — BexropHas ¢pusndeckas BeauunHa. CloxeHne cuil
1.9 SIBnenune unepuuu. Ilepssiii 3akoH HproToHa
Bropoii 3akon HetoTOHA:
F=m-a
1.10
CoHanpaB€HHOCTb BEKTOpa YCKOPEHMsI TeJla U BEKTOPA CUJIbI, IEHCTBYIOLIEH Ha
TEN0
Bzaumopeiicteue ten. Tperuil 3akon HproToHa:
1.11 F p _P-l—}_?
112 Tpenne nokos U TpeHue CKoJibxkeHusd. Dopmyiia i1 BBIYUCICHUS MOAYJISL CHIIbI

TPCHUS CKOJIbKCHUA:




Frpzp-;"l.r

1.13

Hedpopmarmust Tema. Ympyrue W Heynpyrue aedopmanui. 3aKOH YyIpyrou

nedopmaruu (3akoH ['yka):

F=k-Al

1.14

B CCMHUPHOC TATOTCHUC. 3aKoH B CCMHUPHOI'0 TATOTCHUS:

my - 1M,
F=g L1 _2%
R
Cuna TspKecTH. Y CKOpeHHe CBOOOAHOrO MajeHusl.
dopmyna 11 BBIYUCIIEHHS CUJIBI TSDKECTH BOJIM3M MOBepXHOCTH 3emun: F = mg.
JBrxenne nnanet Bokpyr Connua. [lepsas kocMudeckasi CKOpOCTb.

HesecomocTs u neperpysku

1.15

Nmiynbc Tena — BeKTopHas Gu3HUecKas BeJIUYrHa.
=m0

Nmnynesc cuctemsbl Ten. M3menenne nmnynbca. UMIynbc cUIb

1.16

3aKOH COXpaHEHHS UMITYJIbca JJIsl 3aMKHYTON CUCTEMBbI Tell:
D=0, i, U, =const

PeakTiBHOE IBUXKEHHUE

1.17

Mexanuyeckas padora. opmya 1uist BBIYMCIEHUS paOOThI CUIIBL:

A=F5ooscx

MexaHnnyeckas MOIIHOCTb:

=24
I

1.18

Kunetnueckas n IMOTCHIHAJIbHAsA SHCPIrus. d)opMyna JJIA BBIYU CIICHUA

KMHETUYECKOW SHEPTUM:

FHUE
Ey ="

TeopeMa 0 KMHETHYECKOM OHCPTrUM. d)opMyna JJIs1 BBIYUCIICHUA HOTGHHH&HBHOﬁ




OHCPruu Tejia, IOAHATOrO

HaJ 3eMIIEH:

E,=mgh

1.19

MexaHnueckasi SJHEprus:

E=E;+E,

3aKOH COXpaHEHUs MeXaHU4eCcKoH a3Hepruu. dopmysa Uil 3aK0oHa COXpaHEeHUs

MEXaHWYECKOW SHEPruu B OTCYTCTBUE CHII TpeHus: E = const.

IIpeBpameHne MEXaHUYECKON YHEPTUU ITPU HAJTMYUH CUIIBI TPEHHUSL.

1.20

[TpocThie MeXaHU3MBIL. «30JI0TOE MPABUIIO» MEXaHHKH.
Peruar. Moment cumnsi: M - Fl.

VYcnoBue paBHOBeECHsI pblyara:
M +M +..=0
[TonBwxHbINM 1 HenoaABWKHBINA 670ku. KIT/] mpocThix MeXxaHU3MOB,

n= Anonessan
Aﬂrpaqema

1.21

JlaBiienue TBEIOro Tena.
@opmyiia 111 BBIYACICHUS JaBICHUS TBEPAOIO Tela:

_F
P=5-

JlaBnenue raza. ATMocdepHoe JaBIeHHE.

FI/II[pOCTaTI/I‘IeCKOC JaBJICHUEC BHYTPU KUAKOCTHU.

®opmyia 111 BBIYUCICHUS JaBICHUS BHYTPH KHJIKOCTHU:

p=pgh+p_,

1.22

3akoH [Tackans. ['mapaBmmueckuit mpece

1.23

3akon Apxumena. dopmyna g ompenesieHUs BBITAJIKUBAIOIICH

JIEHCTBYIOLIEH Ha TEJO, MOrPYKEHHOE B )KUIKOCTh WJIU Ia3:
Fagm =P8V

VYcaoBue mnaBanus tena. [lmaBanue CyJ0B U BO3AYXOIIJIaBAaHUC

CUJIBI,




1.24

Mexanuueckne KoJyieOaHus. AMHJ'II/ITy,Z[a, nepuoaq M YacToTa KOJIeOaHHUH.

®dopmyJia, CBSI3bIBAIOIIAA YACTOTY U NIEPU O KOICOaHU:

1.25

MaremaTH4eCKUil W TpPYKUHHBIA MasTHUKU. lIpeBpaienne sHepruv mpu

KOJIe0aTETEHOM JIBHYKEHUHN

1.26

3atyxatoiue Kosnebanus. BelHyx1eHHbIE KoneOaHus. Pesonanc

1.27

MexaHndyeckue BOJIHBL. HpO}IOJ’II)HI)Ie " TONCPCYHbIC BOJIHBI. I[J'II/IHa BOJIHBI U

CKOpPOCTh paclpoCTpaHEHHs BOJHBI:

h=v-T

1.28

3Byk. ['poMKOCTh M BBICOTa 3BYyKa. OTpa)keHHE 3BYKOBOW BOJIHBI Ha T'paHHIIE

IByx cpen. UH(pa3ByK U yIbTpa3ByK

1.29

IIpakmuueckue pabomul

N3mepenue cpenHed IJIOTHOCTH BEIIECTBA; APXUMEIOBOW CHIIbI; JKECTKOCTH
NPYXUHBI; KO3(DUIIMEHTa TPEHUS CKOJBKEHHS; paOOThl CHJIBI TPEHUS, CHJIBI
VIOPYrOCTH; CPEOHEH CKOPOCTH JABIIKEHHUS OpycKa MO HAKJIOHHOW IUTOCKOCTH;
YCKOpeHHsI Opycka TpH JBWKCHUHM TO HAKJIOHHOW TIJIOCKOCTH; YacTOTHI M
nepuoja KoyueOaHW MaTeMaTHYeCKOro MAasTHHKA; YacTOThl W TEpHoja
KOJICOaHMI MPYKUHHOTO MasiTHHKA; MOMEHTA CHUIIBI, JCWCTBYIOLIErO HA phIyuar;
paboThl CUJIBI YNPYTOCTH MpPU MOABEME Tpy3a C MOMOIIBIO HEMOJBHKHOIO
050Ka; pabOThI CUIIBI YIIPYTOCTH MPH MOABEME TPy3a C MOMOIIBIO MOABHKHOTO
OJ0Ka.

HccnenoBanue 3aBUCHMOCTH apXUMEIOBOW CHIIBI OT 00BEMa MOrpyXEHHON
YacTH TeJla U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTHU BBITAJIKUBAIOIIEH CHIIBI
OT MAcChl TEJA; CUJIbI TPEHUS CKOJIBKEHUS OT CUJIbl HOPMAJIBHOT'O AaBJIECHUS U OT
poZla MOBEPXHOCTH; CHJIbI YIPYrOCTH, BO3HUKAIOUIEH B MPYKUHE, OT CTENEHU
nedopMalu Mpy>KUHBL;, YCKOPEHUS Opycka OT yIjia HaKJIOHA HAIpPaBIISFOIICH;
nepuosa (4acToThl) KoJIeOaHUI HUTSHOTO MasTHUKA OT IJIUHBI HUTH; TEPHUOA
KoJICOaHUI TPYXHUHHOTO MasTHHUKA OT MAacChl Tpy3a U KECTKOCTH MPYKUHBL
UCCIIEZIOBAHNE HE3aBUCHUMOCTU TEpHoAa KOJIeOaHUN HHUTSAHOTO MAasiTHHKA OT

Macchl Tpy3a. [IpoBepka yciaoBusi paBHOBECHS pblyara

1.30

QDusuueckue A61eHUs 6 Npupode: TPUMEPHl IBUKEHHUA C Pa3IMYHBIMU
CKOPOCTSIMH B KUBOH U HEXXUBOU IPUPOJE, IEUCTBUE CUIIBI TPEHUS B IIPUPOAEC U

TCXHHUKC, IIPUJIMBbBI KW OTIIMBBI, IABUXXCHUC IIJIAHCT CoiHeuHOH CHUCTECMBI,




PEaKTUBHOE JBH)KCHHUE KUBBIX OPraHU3MOB, PbIUYAard B TEJE YEJIOBEKA, BIUSHUE
aTMOC(hEpHOTro [aBIEHUS Ha JKMBOH OpraHusM, IJIaBaHUE PBIO, BOCIPUSITHE

3BYKOB JKHBOTHBIMH, 3EMJICTPACCHUC, celicMuYecKue BOJIHbI, YHAMH, 3XO

Texnuueckue ycmpoiicmea: CIIMAOMCETP, AATYHUKH II0JOXCHHA, PACCTOSAHHUA H
YCKOpPCHUA, AUHAMOMCTpP, MNOALNIMIIHWUKH, PAKCTBI, pbiyar, HO,Z[BH)KHBIﬁ n

HEMOABMKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTh, MPOCTBIE MEXaHU3MBI B OBITY,

L3l cooOIIaronMecss Cocybl, YCTPOMCTBO BOJONPOBOJA, THAPABIMYECKHIl Mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOl Hacoc, apeoMeTrp, 3XOJoT,
HCMOJIb30BaHUE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE  TOJOXEHHUS  MOJIEKYJISIPHO-KMHETUYECKOW  TEOpUH  CTPOEHUs

2.1 BeniecTBa. Mozenu TBEPAOro, JKUJIKOI0 U Ira3000pa3HOro COCTOSIHUN BEIIECTBA.
Kpucrammueckue u amopgHbIe Tena

25 JBrxenue dactul BemiectBa. CBsA3b CKOPOCTU JIBMDKEHUS YacTULl C

' TemnepaTtypoii. bpoyHoBckoe nBrkenue, 1uddysus

2.3 CMaunBaHue U KaNWUIIPHBIE SIBICHUS

24 TennoBoe pacmMpeHue u cxaTue

25 TennoBoe paBHOBecUe

26 Buytpennsiss sHeprus. PaGora u Temonepenada Kak cCrnocoObl W3MEHEHUs

' BHYTpEHHEH SHepruu

2.7 Bunel Tennonepeayun: TEIONPOBOIHOCTb, KOHBEKIIHS, U3TyUeHHE
Harpesanne wu oxmaxnaenue ten. KommuectBo — Temnotel.  YaenbHas
TEINIOEMKOCTb:

2.8
O=am(t,—1)
3aKOH COXpaHEHHUs SHEpPrMM B TENJIOBBIX Ipolieccax. YpPaBHEHHE TEMJIOBOrO
Oanmanca:

2.9
QO +0, +..=0
Ucnapenne u konaeHcauus. V3MeHeHME BHYTPEHHEH 5SHEPrUM B IIPOLIECCE

210 ucnapeHuss M KoHaeHcauuu. Kunenwe skuakocTH. VYaenpHas —TemIoTa

' napoo0pa3oBanus: L = Q/m

211 BnaxxnocTs Bo3yxa




2.12

[InaBnenne wu kpucramnuzauus. l3MeHeHHe BHYTpEHHEW SHEPruu Mpu

IUIaBJICHUHU U KPUCTAJIJIM3al[UH. YI[CJ'ILHaH TCILJI0TA I1JIaBJICHUA:

,_0

m

2.13

BHyTpeHHss sHEprus cropaHus TOIUIMBA. Y A€NIbHAS TEIUIOTa CTOPAHUS TOIIMBA!

q=Q/m

2.14

[Tpunnuns! padote! TennoBbix Asurareneit. KI1/1 terioBoro nsuratens

2.15

IIpakmuueckue pabomul

N3mepeHne yaenbHON TEIUIOEMKOCTH METAIIMYECKOr0 LUIMHAPA; KOJUYECTBA
TENJIOTHI, TMOJYYEHHOIO0 BOJOH KOMHATHOW TeMIlepaTypbl (UKCHPOBAHHOU
MacChl, B KOTOPYIO OIYLIEH HArpeThli UHJIMHAP; KOJUYECTBA TEIUIOTHI,
OTJAHHOIO HAarpeThiM LWIMHAPOM, IOCJE OMYyCKaHUs €ro B BOAY KOMHATHOM
TEMIEepaTypbl; OTHOCUTEIbHOM BIAXHOCTH BO3AyXa; YIEIbHOM TEMJIOTHI
miaBieHuss Jpaa. McciaenoBaHue M3MEHEHUS TEMIEpaTypbl BOABL  IPU
Pa3IMYHBIX YCJIOBUSX; SBJICHHS TEMJIOOOMEHA MPU CMEIIMBAHWU XOJOJHOU U

TOpsiYei BOJIBI; TIPOIIECCa UCTIAPEHUS

2.16

Qusuueckue A61eHUss ¢ npupode: TIOBEPXHOCTHOE HATSKEHUE U KallWJUIIpPHbIE
SIBJICHUSI B TIPUPOJIC, KPUCTAIUIBI B Npupoze, uziaydenue CojHIa, 3aMep3aHue

BOZI0EMOB, MOPCKHE OpU3bI; 00pa3oBaHUE POCHI, TYMaHa, WHEs, CHera

2.17

Texuuueckue ycmpoticmea: KaluUIspbl, IPUMEPHI UCTIOIb30BaHUS KPHUCTAJUIOB,
KUIKOCTHBIH TEPMOMETp, JATYUK TEMIIEPATypbl, TEPMOC, CUCTEMa OTOILICHMS
JIOMOB, TUTPOMETPHI, TICUXPOMETp, NapoBas TypOHWHA, ABUTaTelb BHYTPEHHErO

CropaHus

SJIEKTPOMAT'HUTHBIE ABJIEHWA

3.1

Onexrpusanus Tell. J[Ba BUa MEKTPUYECKHUX 3aps10B

3.2

B3anmopneiicTBue 3apsokeHHBIX Ten. 3akoH KynoHa

3.3

3aKOH COXpaHEHHUS IEKTPUIECKOT 0 3apsiaa

3.4

Onextpuueckoe mnosne. HanpskEHHOCTh 3iekTpuueckoro mnois. IlpuHnun

CYINEpPIO3ULIUHU IJEKTPUUECKUX MMOJIeH (Ha KAYeCTBEHHOM YPOBHE)

3.5

Hocurenn »snexktpuueckux 3apsinoB. JlelicTBUE 53JIEKTPUYECKOro TMOJS Ha

aJIeKTpUUecKue 3apsaabl. [[pOBOMHUKY U AMAIIEKTPUKHU

3.6

[TocTosiHHbBIN 3neKTpUUEeCKU TOK. JlelcTBUA 3ieKkTpuueckoro Toka. Cumia Toka.




Hanpsixenue.
I=qg/t,U=A/

DIIEKTPUYECKOE COMPOTHBIICHNE. Y ACTbHOE JICKTPHUECKOE COMPOTHBIICHHUE:

3.7 R=pl/S
38 3akon Oma i1t yuactka snekrpuyeckoit nemu: | = U/R
[TocnenoBarenbHOE COEAMHEHNE TPOBOJHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapannenpHOE COeAMHEHNE TPOBOJHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CMemaHHbIE COETUHEHUS TPOBOTHUKOB
PaGoTa u MmomHOCTB 35ekTpuyeckoro Toka. A = Ult, P = Ul
3.10
3akoH [[xoyins — Jlenua:
3.11 O=I"R-t
312 Oneir Opcrena. MarnuTHoe Moje MPsSMOro MPOBOAHMKA C TOKOM. JIMHHHM
MarHuTHOM MHIYKLIUH
313 MarsuTHoe TI0J€ ITOCTOSHHOIO MarHuTa. B3anmMoIelCTBHE ITOCTOSHHBIX
MarduToB
3.14 JleficTBE€ MarHUTHOTO 1TOJI HAa TPOBOJIHUK C TOKOM
3.15 OnbiTel apanes. SIBiaeHue seKTpoMaruuTHOU UHAYKIKU. [TpaBuio Jlenna
Ilpakmuueckue pabomol
WN3mepeHne  SIEKTPUYECKOrO0  CONMPOTHBIICHHS  PE3UCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOT O TOKA; pabOThI JIEKTPUIECKOT O TOKA.
3.16 UccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJTHUKE

(pe3ucTopsl, IaMIIOYKa), OT HAMPsDKEHUS Ha KOHIIAX MPOBOJIHUKA; 3aBHCUMOCTH
CONPOTHUBJICHHS OT JJIMHBI MMPOBOJIHUKA, TUIOMIA/IA €r0 IMOMEePEYHOr0 CEUCHUS U

YACJIBHOI'O COIMPOTHUBIICHUS.




HpOBepKa mpaBujia OJisA JJICKTPUYCCKOr0o HAIlPAKCHUA IIPpU IMOCIICJOBATCIIbHOM
COCIMHCHHNH IIPOBOAHUKOB; IIpaBuJia IJId CHJIbI 3JICKTPHUYCCKOI'O TOKa IIpU

napajieJIbHOM COE€AMHEHUN TPOBOJHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue s6leHUs 6 npupoode: ODICKTPUUYECKUE SBJICHUS B aTMocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPTaHU3MOB, MArHUTHOE TOJIE 3eMJH, apeid MOoIICcoB,
POJIb MATHUTHOT'O TIOJISL IJIS KU3HU Ha 3eMiie, TTOJSPHOE CHSHHE
Texnuueckue ycmpoticmeéa. 3JIEKTPOCKOI, aMIIEpMETpP, BOJIbTMETP, PEeOcCTar,
CUETUMK  DIEKTPUUECKOM  DHEPrHH, JJIEKTPOOCBETUTEILHBIE  MPHOOPHI,
3.18 HarpeBaTelIbHbIE 3JEKTPONPUOOpPEI (mpumepsl), AIEKTPUYECKHE
MPEJOXPAHUTENH, JJIEKTPOMArHUT, JJEKTPOABUTATENb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIC BOJHEL. 11Ikana 31eKTpOMarHuTHBIX BOJTH
3.20 JlyueBas monens cBeta. [IpsimonuHeliHOe pacnpocTpaHeHHE CBETa
3.21 3aKkoH oTpakeHus cBera. [lmockoe 3epkaino
3.22 [Ipenomnenue cBera. 3aKOH NMPETOMIICHUS CBETa
3.23 Hucnepcus csera
3.24 Jlunza. Xon nydeit B nmuH3ze. POKyCHOE paccTossHUE JUH3bL. OnThueckas cuia
' munser: D = 1/F
3.25 I'ma3 xak ontrueckas cucrema. ONTHYECKHE TPUOOPHI
IIpakmuueckue pabomul
W3mepeHne onTHYECKON CHIIbI coOMparoliell JIMH3BI; (POKYCHOI'O pacCTOSHHUSA
cobuparomiell JMH3bI (IO CBOMCTBY paBEHCTBA pa3MeEpOB MpeAMeTa U
M300pakeHus, Korja MpeaMeT paclojioKeH B JABOWHOM (oKyce), MmokasaTess
3.26 MIPEJIOMJICHHS CTEKJIA.
HccnenoBanue cBoiicTBa N300 paskeHUs, TOJYYEHHOT'O ¢ TOMOIIBIO cCOOMparomiei
JWH3BL, W3MEHEHUS (OKYCHOTO pACCTOSHUS JIBYX CJIOXKEHHBIX JIMH3;
3aBHCHMOCTH yTJjia MPEJIOMIIEHUS] CBETOBOIO JIyda OT yrja MaJieHUsl Ha IpaHULe
«BO3IyX — CTEKJIO»
397 Qusuueckue senrenusi 6 npupoode: 3atMmenuss ConHua u JlyHbl, 1nBeTta Te,
' ONTUYECKUE SIBJICHUS B aTMOc(epe (BeT HeOa, pedpakius, paayra, MUPax)
398 Texuuueckue ycmpoticmeéa: OYKH, TIEpPUCKOM, (oToammapar, ONTHYECKHE
' CBETOBOJIBI
4 KBAHTOBBIE SABJIEHUA
4.1 PagnoaktuBHOCTE. Anb(a-, OeTa-, raMMa-u3inydeHus. Peaknuu anbda-u Oera-




paciiaga

4.2 OmnsiThl Pezephopaa no paccesnuro anbga-yactull. [lnanerapuas monens aroma

4.3 CocraB aTomHoOrO spa. M3otormbl

4.4 [Iepuon monypacnaia aTOMHBIX sJI€p

4.5 SnepHble peakny. 3aKOHBI COXpaHEHUS 3apsIOBOTO U MacCOBOI'O YHCEl
Qusuueckue A6nenuUs 6 npupoode: €CTECTBEHHBIH paJAMOaKTUBHBIN  (OH,

4.6 KOCMHYECKHE JIy4d, paJHMOaKTHBHOE U3IydeHHEe TMPUPOIHBIX MHHEPasoB,
JefiCTBHE paliOaKTUBHBIX U3ITy4EHHUI Ha OpraHu3M YeioBeKa

47 Texnuueckue ycmpotvicmea: CIEKTPOCKOI, UHAWBUIYAIbHbIA O3UMETp, KaMepa

BI/IJ'II)COHa, sAACpHad OHEPreTUKa




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA
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