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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o @Qusnke Ha YypOBHE OCHOBHOTO 0OIlEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU U TpeOOBaHUM K pe3yjbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTeIbHON HPOrpaMMbl, MPEICTaBICHHBIX B
OI'OC 00O, a takxke ¢ yu€toMm (penepanbHON paboueil mporpaMmMbl BOCIIUTAHUS U
Konuenuuu npenogaBanusi yueoHoro npeamera «Ouznkay.

Copepxanue mnporpaMMmbl MO (U3MKE HaMpaBlIeHO Ha (opMuUpoBaHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YarOMIMXCAd W OpraHu3alui0 HM3yYeHHUS
(Gu3MKU Ha JESITeIbHOCTHOW OCHOBE. B mporpamme mo ¢u3uke y4UTHIBAIOTCS
BO3MOXXHOCTH y4yeOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111er0 00pa30BaHUsl.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
no rogam o0yyeHus (IO Kjaccam), MpeasiaraeT NPUMEPHYIO MOCIIe0BATEIbHOCTD
U3Y4YEeHHs] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHs TMPEAMETHOTO COACpPKaHUS U
yuéTe BO3paCTHBIX OCOOEHHOCTEH 00yUYarOIIMXCSl.

[Iporpamma 1o ¢usnke pazpaboTaHa C IEJIbI0 OKa3aHUsS METOJUYECKOM
MOMOIIY YYUTENIO B CO3JJaHUU paboyeil mporpaMMbl IO y4eOHOMY MPEIMETY.

duszrka ABIAETCI CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKONbKY (H3ndyeckue 3aKOHBI JIEKAaT B OCHOBE MPOIECCOB U
SBJICHUH, W3ydyaeMbIX XUMHEH, OuWosorued, acrpoHomued u QGU3HIECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHUS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOJIYYCHHsI TOCTOBEPHBIX 3HAHUN O MUpE.

Onna w3 TIaBHBIX 3a7a4d (PuU3MUEeCKOro oOpa3oBaHHSA B CTPYKTYype OOIIETo
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHHM €CTECTBEHHOHAYUYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yuenne ¢Qusukum Ha 0a30BOM ypOBHE TMpEAIONiaracT OBJIAJCHHE
CIIEYIOIIMMU KOMIIETEHTHOCTAMHM, XapPAKTEPHU3YIOLIMMH €CTECTBEHHOHAYYHYIO
IPAMOTHOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHUBATH U NOHMMATh OCOOEHHOCTH HAYYHOT'O HCCIIEOBAHUS;

e HHTEPNPETHUPOBATH  JIaHHBIE W UCIOJb30BATh  HAYy4YHbIE
JIOKa3aTeNbCTBA JJIsl TOTYYEHHUS BBIBOIOB.

Hemun wu3yuenus (U3MKK Ha YpPOBHE OCHOBHOTO 00mero o0Opa3oBaHHUS
onpenenenbl B KoHuenuuu mnpenojaBanusi yuyeOHoro mnpeamera «®DPusukay B
oOpa3zoBaTeibHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUIUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON peElIeHHEM



Komnerun Munucrepctsa npocseienus Poccuiickoit denepanuu (mpoTokos ot 3
nexadbps 2019 r. Ne TTIK4BH).
Ieaun n3zyyenus pusuku:

MPUOOPETCHUE WHTEpPeca W CTPEMIICHHS OOYyYarolIuXxcss K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTHE HMX HWHTEIUICKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI;

pa3BHUTHE MPEACTABICHUA O HAYYHOM METOJIC TTO3HAHUSA M (DOPMUPOBAHUE
UCCIIEIOBATEIHCKOTO OTHOMIECHHUS K OKPY KAIOIITUM SIBJICHUSM;
dbopMHUpOBaHUE HAYYHOTO MHUPOBO33PCHUS KaK pe3yibTaTa HW3YUYCHHS
OCHOB CTPOCHHMSI MaTepuu U (PyHIAMEHTATBHBIX 3aKOHOB (DU3UKH;
dbopMHUpOBaHUE TPEICTABICHUNA O PONHM (U3MKHU IS Pa3BUTHS JPYTHUX
€CTECTBECHHBIX HAYK, TEXHUKU U TEXHOJIOTHI;

pa3BUTHE  TPEACTABICHHWM O  BO3MOXHBIX  cdepax  Oymymiei
npo(ecCHOHATBHOM JCATCIIBHOCTH, CBA3aHHOW C (PM3MKOM, TOJATOTOBKA K
JaNbHEHIIEMy OOYYCHHIO B ’TOM HAIpPaBJICHUU.

I[OCTI/I)KGHI/IG 9THUX uenel‘/i ImporpaMmsbl 110 (1)I/IBI/IK€ Ha YPOBHC OCHOBHOT'O
O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pCIICHUEM CIICAYIOIUX 3adaY.

NpPHOOPETCHHE 3HAHWM O JINCKPETHOM CTPOCHUM  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJEKTPHUECKUX, MATHUTHBIX W KBAHTOBBIX
SIBTICHUSIX;

NproOpETCHHE YMEHUW OINUCHIBATh U OOBICHATh (DU3MUECKUE SIBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOGHHE METOJIOB pCIICHUS TMPOCTEHUIMX pacu€THBIX 3aJad ¢
UCTIOJIh30BaHUEM buznuecKux MoJIeTieH, TBOPYECKHX U
NPaKTUKOOPHUEHTUPOBAHHBIX 3a]1aY;

pa3BUTHE YMEHUI HaOIIONATh MPHUPOIHBIC SBICHUS M BBITIOIHATE OIBITHI,
nabopatopHble pabOTBl W  IKCIEPUMEHTANBbHBIE HCCIEIOBAHUA C
UCTIOJIb30BaHUEM U3MEPUTEIHHBIX TPHOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIOUass UHPOPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSIX (DU3UKH, aHAU3 U
KPUTHYECKOE OlICHUBaHUE MHPOPMAIINH;

3HAKOMCTBO €O cepamMu mpodecCHoHaATBHOMN NEeSITSIBPHOCTH, CBI3aHHBIMHU
C (GU3NKON, W COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha
TOCTIKEHUAX (PU3HUECKON HAYKH.

Ha m3yuenue ¢usuku (6a30BbI ypOBEHb) Ha yPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 vaca (3 yaca B Heneo).

[Ipennaraemsiii B mporpamme 1o (pusuke nepedyeHb Ja00paTOpHBIX padoT U
OMBITOB HOCUT PEKOMEH/IATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS



7a00paTOpHBIX PabOT W OMNBITOB € YYETOM HMHAMBUIYATBHBIX OCOOCHHOCTEH
0o0y4Jaromuxcs, COUCKa SKCIEPUMEHTANIBHBIX 3aJaHUi, MpeJjiaracMblX B paMKax
OCHOBHOTI'O TOCYAapCTBEHHOT'O 3K3aM€EHa 10 (PU3UKE.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwKeHHe. MarepuanpHas Touka. Cucrema OTCUETA.
OTHOCUTENBPHOCTh MEXAaHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBrKeHne. HepaBHOMepHOE nmpsiMosMHENHOE ABHKEeHHE. CpelHssl 1 MTHOBEHHAs
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOoyckopeHHOe mpsiMoiuHelHHoe JBukeHue. CB0oOOIHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOE ABMKEHHE MO OKpY>KHOCTH. Ilepron m wactora oOpaleHus.
JIuneliHasg u yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHUE.

ITepseiit 3akoH HeroTtona. Bropoit 3axkoH HeroroHa. Tperuii 3akoH HproToHa.
[TpuHUHMI CyNEepIIO3UIUU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cusa TpeHMs: Chiia TPEHHUS CKOJIbKEHUS, CUjla
TPEHUSI TOKOS, IPYTUE BUbI TPCHUS.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTEHHUs. YCKOpEHHE CBOOOJHOIO
nageHud. J[Bmkenue mianer Bokpyr Connua. IlepBas kocmudeckasi CKOpPOCTb.
HeBecomocTs U neperpysKu.

PaBHOBecue marepuaibHOM TOYKU. AOCONIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeJa C 3aKPEIVIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TsxecTn.

Nmnynec Tena. 3meHenue ummyinbca. UMnynbe cuibl. 3aKOH COXpaHEHUs
UMITyJIbCa. PEaKTUBHOE IBHKEHUE.

Mexannueckass paboTta WM MOIIHOCTh. PabGoTa CHII TSXKECTH, YNPYTOCTH,
tpeuusi. CBsi3b dHEPruu U paboThl. [loTeHIManbHAs SHEPTHs Tela, MOJAHITOr0 HaJl
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHas SHEPTUs C:KaTOM NMpyKkuHbl. KnHeTnueckas
sHeprus. TeopeMa 0 KHHETUYECKOM IHEPTUM. 3aKOH COXPAHEHHS] MEXaHUYECKOU
DHEPIUMU.

Jemoncmpauuu.
1. HaOmroneHre MEeXaHUYECKOTO JIBMXKCHUS TeJla OTHOCHTEIIBHO Pa3HBIX TEI
OTCUETA.

2. CpaBHeHHME MyTE€d W TPACKTOPHUI [BMXEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIbHO Pa3HbIX TEJ OTCUETA.

N3mepenue ckopocTy U YCKOPEHUSI MPSIMOJIMHEITHOTO JBUKEHHUS.
HccnenoBanre npru3HakoB PaBHOYCKOPEHHOIO JIBHXKEHUSI.

HaGmronenne nBrkeHHs Tea 0 OKPY>KHOCTH.

Halmtonenrne MmexaHM4eCKUX SBJICHUM, MPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mnpu e€ paBHOMEPHOM H  YCKOPEHHOM JIBUKEHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3uku.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS Te€la OT MAacChl Tela U JCUCTBYIOIIEH Ha HETO
CHJIBL.

HaGmronenue paBeHCcTBa CHII TPU B3aUMOJEHCTBUN TEN.

N3meHeHne Beca Tena Ipu yCKOPEHHOM JABHKECHHM.

ITepenaya umitynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpazoBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEl.

CoxpaHeHne UMIyJIbca PU HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.
Habmonenrie peakTUBHOTO ABUKEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJACHHUH.
CoxpaHeHne MEXaHMYECKON SHEPTUH NIPU ABWKEHHUH TeEJIa MOJI IEUCTBUEM
PY>KUHBI.

Jlabopamopnuvie padbomot u onvimot.

1.

10.

11.

KonctpyupoBanue Tpakra Jjisi pa3roHa U JajbHEUIEro PaBHOMEPHOIO
JIBUYKCHUS TIIApUKa WA TEICHKKH.

OnpeneneHue CpeaHEd CKOPOCTU CKOJBXKEHMsSI OpycKa WM JIBHKCHUS
IIapyKa 1Mo HaKJIOHHOM TIJIOCKOCTH.

OnpeneneHue yCKOpPEHHsI Tejla TPU PABHOYCKOPEHHOM JIBUKEHUU TIO
HAKJIOHHOMW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU NPHU PaBHOYCKOPEHHOM
JIBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka ruMOTE3bl: €CIM TpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAYaJIbHOM CKOPOCTU IYTH OTHOCSTCS KakK psjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIIME MTPOMEKYTKH BPEMEHU OJTMHAKOBBI.

HccnenoBanne 3aBUCUMOCTA CHJIBI TPEHHS CKOJBKEHHS OT CHJIBI
HOPMAJILHOTO JIaBJICHMUS.

Omnpenenenue kKodphUIIMEHTA TPEHUS CKOJBXKEHUS.

Onpenenenue KECTKOCTU NMPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS TPU PAaBHOMEPHOM JIBIKCHUM Teja
0 TOPU30HTAJIbHON MTOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YOPYrOCTH TMpU TOABEME TIpy3a C
UCIIOJIb30BaHUEM HETIOJIBIKHOTO Y TTOJIBHYKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUs SHEPTHUU.

Pazgen 9. Mexanuuyeckue Koj1eO0aHUs U BOJIHBI.

Konebarensnoe nemxenue. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHMIA: TIEpUOI,
4acToTa, aMIUIATya. MaTtemaTnueckuii 1 NpyKUHHbIA MasTHUKU. [IpeBpaiieHue
SHEPIUM NpH KOJIeOATETIBHOM JIBUKEHUU.

3aryxaromue  KojeOaHus.  BeIHyxkIeHHble  KojeOaHus.  Pe3oHaHc.
Mexannyeckue BoOJIHBL. (CBOWMCTBA MEXaHMYeCKUX BOJH. [IpomonbHble u



[ONepeYHble  BOJIHBL. JlnMHA BONMHBI M CKOPOCTh €€ pPacinpOCTPaHEHMS.
Mexannyeckue BOJIHBI B TBEPIAOM TeJI€, CEHCMUYECKUE BOJIHBI.

3Byk. I'poMkoCTh 3BykKa M BbicoTa TOHa. OTpaxkeHue 3Byka. MH(ppa3Byk u
YIBTPA3BYK.

Jemoncmpayuu.

1. HaGmonenue xoneOaHuid Ten MOJ JOEUCTBUEM CHIIBI TSXKECTH WU CHIIBI
yIPYTrOCTH.
HaGmonenue konebanuii rpy3a Ha HUTU U Ha TPYKUHE.
HaGmonenrie BIHYXICHHBIX KOJI€OAHUN U pe30HaHca.
Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).
HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKHI pE30HAHC.

o v oA w N

Jlabopamopnuvie padbomot u onvimot.
1. OmpeneneHue YacTOThl M TEpHojia KoJieOaHWM MaTeMaTUYeCKOro
MasTHHUKA.
2. OmnpenesieHre 4acTOTHI U IEpHO/1a KOJIeOaHUH TPY>KMHHOTO MasTHHKA.
3. HccienoBanue 3aBUCMMOCTH Teproa KojeObaHuW MOABEIICHHOTO K HUTU
rpy3a OT JJIUHBI HUTH.
4. VccnenoBaHue 3aBUCUMOCTH MEpHO/ia KojieOaHU MPYKUHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBHUCHUMOCTH TEpHoJa KoieOaHuil rpy3a, MOJBEIIEHHOTO K
HUTH, OT Macchl Ipy3a.
6. OmbITBI, JIEMOHCTPUPYIOLIME  3aBUCHMOCTh  Iepuojaa  KosieOaHuii
IPYKUHHOTO MasATHUKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.
7. V3mepeHne ycKopeHusi CBOOOTHOTO MaeHUSI.
Pa3zpnen 10. Di1eKTpOMarHMTHOE 10JI€ ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DONEeKTPOMAarHUTHOE  MoJie.  DJIEKTpOMarHuTHele  BOdHBL.  CBoiicTBa
ANEKTPOMArHuTHhIX BOJH. Illkama »leKTpOMarHUTHBIX BOJIH. Fcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.
DOneKkTpoMarHuTHas npuponaa ceera. CkopocTh cBeTta. BoiaHOBBIE CBOMCTBA
CBETA.
Jemoncmpauuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopnwie padbomot u onvimot.
1. M3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C MOMOILIBIO MOOWIBHOIO
TenedoHa.
Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas  Mmopmenbs  cBera.  Mcroynukum — cBera.  lIpsaMonuHeinHoe
pacnpoctpanenue cBera. 3atMeHuss Connua u Jlynsl. Otpaxenue cera. [Imockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomnenue cBera. 3akoH TmpenomieHUs cBera. [lomHoe BHyTpeHHEe
OTpaXeHue cBeTa. VCcnonb30BaHME TIOMHOTO BHYTPEHHETO OTPaXEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xona onayuedr B gauH3e. Onrtuueckas cucrema ¢oToanmnapara,
MHKpPOCKONAa M Telieckoma. [7a3 Kak onThdeckass cuctema. bianm3opykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crnektp. OmnbiTel HetoToHa. CroxkeHue
CIIEKTpaJbHbIX LIBETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoiiei JuH3e.

XoJ JIyueu B pacCEeHBarOIIEH JIMH3E.

[Tony4yenue nzo0paxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus doToanmnapata, MUKpOCKOIA U TEJIECKOIIA.

10. Monenb riasa.

11. Paznoxxenue 06enoro cBeTa B CIEKTP.

12. [lomy4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaKEHUSI CBETOBOTO Jiyda OT yrjia

NaJCHUs.

2. M3ydeHue xapakTepUCTUK W300paxeHUs MpeIMETa B IIIOCKOM 3€pKaie.

3. HccnemoBanue 3aBUCUMOCTH yrja IIPEJIOMIICHUSI CBETOBOIO Jiy4ya OT yrjia
[IaJICHUS] HA TPAHULE «BO31YX—CTEKIIO».

4. Tlomyuenune N300paKeHUM C TIOMOIIBIO COOUPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUAA U ONTHYECKON CHIIBI coOMparomen
JIVH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.

7. OmbBITHI TIO BOCTPUATHIO IBETA MPEAMETOB NPH WX HAOIIOJICHUU dYepe3
I[BETOBBIC (PMIIHTPHI.

Pa3gea 12. KBaHTOBBIE SIBJICHHS.

Oneitel Pesepdopna u mnanerapHas Mojenb aroma. Monens atoma bopa.
Hcnyckanue u nornomieHne ceera atomoM. KBanTel. JInHeHYaThie CIEKTPBHI.
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PanunoaktuBHOCTh. Anb(a, OeTta- U ramma-uznydeHus. CTpOCHHE aTOMHOTO
anapa. HyxkimoHnas wmoaens aromHoro sapa. HMsoromel. PaauoaxtuBHBIE
npespanieHus. [lepron momypacmnaaa aTOMHBIX SAED.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprusi CBsi3M aTOMHBIX sifep. CBsA3b Macchl M 3HEpruu. Peakunu cuHTE3a H
nenenus anep. Mcrounukn sueprun CoJtHIa U 3BE3.

SnepHas sHepretuka. JleMCTBHUS pPagUMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

1. CHekTpbl U3IyYEHUS U MOTJIOLIECHHUS.

2. CrHekTpsl pa3JInyHbIX I'a30B.

3. CnekTtp Bopopoa.

4. HaOmonenue TpekoB B kamepe BuiibcoHa.

5. Pabora cuéTunka HOHUZUPYIOUIUX U3ITYUCHUH.

6. Peructpaunus uznyyeHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopnuie padbomot u onvimot.

1. HaGnroneHue CIUTOMIHBIX U TUHEHYATBIX CIEKTPOB U3JTYUYECHHUS.

2. HccinenoBaHue TPEKOB: M3MEPEHUE DSHEPrHUM YacTHLbI MO TOPMO3HOMY

nyTH (1o pororpadusm).

3. U3mepeHue paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-00001IIAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000MIIAIOMNN MOAYIH TIPEAHA3HAYECH /I CUCTEMAaTHU3aI|H
U 0000IIeHHs] TPEIMETHOTO  COJAEpX aHUS U OMNbITa  JICSITEIIbHOCTH,
NPUOOPETEHHOTO TIPU U3YUYEHUHU BCETrO Kypca (PU3MKH, a TaKXkKe JJIs TMOJATOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMEHy 10 (Qu3MKe I 00y4arouuxcs,
BBIOPABIIIMX 3TOT YUCOHBIN MPEIMET.

[Ipy “3ydeHHU JAHHOTO MOJYJISI PEANTH3YIOTCS U CUCTEMAaTU3UPYIOTCS BHUJIbI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METamnpeMETHbIX  IUIAHUPYEMBIX  pe3yJlbTaToB  OOydeHHus, (QopMHUpPYETC
€CTECTBEHHOHAY4YHAasi IPaMOTHOCTB: OCBOCHHE HAyYHBIX METOJOB HCCIEIOBAHHUS
ABJICHUI TPHUPOJbl U TEXHHUKH, OBJIAJICHUE YMEHUAMU OOBSACHATH (PU3UUECKHE
ABJICHHS, IPUMEHSAS IOJyYCHHBIE 3HAHWSA, pelaTh 3a7a4yd, B TOM 4HCIIE
KAuECTBEHHBIE U IKCIIEPUMEHTAIbHBIE.

[IpyHIMOMANBHO AESATENBHOCTHBIN XapakTep JAHHOIO pasjeia pealu3yercs
32 CYET TOrO, YTO OOyYaroluecs BBINOJHAKT 3aJaHus, B KOTOPBIX WM
IpeJaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHMHM paclo3HaBaTh W HAYYHO OOBSICHATH
(pu3nueckue SIBICHHS B OKPYXKaIOLEH TPUPOJE U OBCEIHEBHON KU3HU;



MCII0JIb30BaTh HAYYHbIE METOJIbI UCCIAEAOBAaHUS (PU3NYECKUX SIBICHUI, B TOM
quclie JUIsl IPOBEPKU TMIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh Hay4yHbIE OCHOBBI HauOoOJiee BaKHBIX JOCTUKEHUUA COBPEMEHHBIX
TEXHOJIOTUH, HalpUMEp, TPAKTUYECKOr0 UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHUKOB
SHEPrUy Ha OCHOBE 3aKOHA MPEBPAILEHUS U COXPAHEHUsSI BCEX U3BECTHBIX BUIOB
SHEPrUu.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

N3yuyenue ¢pu3MKM HAa ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HAINpPaBIEHO

Ha JIOCTH)KEHHUE JTUYHOCTHBIX, METAIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbraTe usydenus pu3uku Ha ypoBHE OCHOBHOI'O 00IIeT0 00pa3oBaHuUs

y oOyuatomierocss 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
JacTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

— IpOSBIIEHUE UHTEpECa K UCTOPUHM U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOM
bu3nUYecKol HAyKH;

— IIEHHOCTHOE OTHOIIIEHUE K JIOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpa:kKIaHCKOro M 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUA:

— FOTOBHOCTh K aKTUBHOMY y4YacTHUIO B OOCYXKJIEHUHM OOIIECTBEHHO 3HAUYUMBIX
U OTHYECKUX MpoOJeM, CBA3aHHBIX C TMPAKTHUYECKUM TPUMCHEHHEM
JTOCTH)KCHUHN (DU3UKWU;

— OCO3HaHHME BAXXHOCTH MOPAJbHO-dTUYECKUX MPUHIMIIOB B JEITEIHHOCTH
YYEHOT0;

3) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

— BOCHPHATHE ICTETHUYECKUX KauecTB (PU3MYECKON HayKu: €€ TapMOHUYHOIO
OCTPOEHHUSI, CTPOIOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

— OCO3HaHUE IIEHHOCTH (PU3NYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTa
IIO3HAHUS MHUPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUIIIEH COCTABIISIOLICH
KYJbTYpBIL;

— pa3BUTHE HAY4YHOM JIOOO3HATENBHOCTU, MHTEpECa K HCCIEI0BATEIbCKOM
NEeATENbHOCTH;

5) ¢opMupoBaHusT  KYJbTYPbl 3A0POBbSI M  3MOLMOHAJIBLHOIO
0J1aronoJy4us:

— OCO3HaHHWE IIEHHOCTHM 0€30MmacHoro o0pas3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXKHOCTH TMpaBuil OE30MacHOr0 TMOBEACHUS Ha
TPaHCIOPTE, Ha AOpPOrax, C BJIEKTPUUYECKUM M TEIJIOBBIM O0OpYJOBAaHUEM B
JOMAITHUX YCIOBUAX;

— chopmupoBaHHOCT, HaBbIKa pedIeKCHH, MPU3HAHWE CBOETO TIpaBa Ha
OMMOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJI0BeKa;

6) TPY10BOr0 BOCIIMTAHMS

— AaKTUBHOE y4YacTHE B PEIICHUU NPaKTHUUECKUX 3ajay (B paMKaxX CEMbH,
o0pa3oBaTebHOI  OpraHu3alMy, Tropoja, Kpas) TEXHOJOTMYEeCKOM U



COLIMAJIBHOM HANpaBJI€HHOCTH, TPEOYIOIIUX B TOM YHCIE U (U3HYECKUX
3HAHUM,

e — MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO PO(eccHii, CBI3aHHbBIX ¢ (PU3UKOH;

e 7)3KOJOrH4eCKOro BOCIIMTAHUSA:

e — OpHUEHTaLMd Ha NpUMEHEHHE (PU3NYECKUX 3HAHUM NOJis PELICHUs 3a1ady B
00JIaCTH OKpY’Kalollled Cpeabl, IUIAHUPOBAHUS TMOCTYIKOB M OLEHKH UX
BO3MOKHBIX TIOCJIEJICTBUH ISl OKPY>KAIOIIEH Cpelibl;

e — OCO3HaHHME TJIOOAIBHOIO XapakTepa AKOJOTMYECKUX MpoOieM U MyTed ux
pelIeHHUs;

e 8) aganTanMu K M3MEHSIOIMIMMCH YCJIOBHSM COUMAJIBHOW M NPHPOIHOI
cpeabl:

e — TOTPEOHOCTh BO B3aWMOJCHCTBMU IMPU BBHINOJHEHUH HCCIEIOBAaHUN U
OPOEKTOB (U3UUECKOW HAMNpPaBICEHHOCTH, OTKPBITOCTH OMNBITY WU 3HAHUAM
APYTHX,

e — TIOBBIIICHUE YPOBHA CBOECM KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
JeSITEbHOCTD;

e — MOTPEOHOCTH B POPMUPOBAHUH HOBBIX 3HAHMI, B TOM Uucie GOPMYIHPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bI O (QU3UUECKUX OOBEKTAX U SBICHUSIX;

e — OCO3HaHHE JAePUIIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JaCTH
[1)76370 478

e — IUJJAHUPOBAHHME CBOEr0 PAa3BUTHUA B MPUOOPETEHUH HOBBIX (PUINYECKUX
3HAHUM;

e — CTpEeMJICHHE aHAJIU3UPOBATDH U BBISBISATH B3aUMOCBS3U MPUPOJIbI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (DU3UUECKUX 3HAHUM;

e — OLEHKA CBOUX JECUCTBUU C YUYETOM BIMSHUS Ha OKPYXAIOIIYIO Cpexny,
BO3MOYKHBIX TJIOOAJIBHBIX MTOCIIEICTBHM.

METANPEIMETHBIE PE3YJIBTATBI

B pesynapTaTe OCBOEHHA MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst OyayT chopmMupoBaHbsl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIIIOUAIOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHbIC ICHCTBUS,
KOMMYHUKATHBHBIC  YHUBEPCAJIbHBIE  y4eOHBIC  JCWCTBUS,  PETYJISTUBHBIC
YHUBEPCAITbHBIC YUCOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHUS

Bba3oBble JJoruueckue JelcTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKA OOBEKTOB
(siBIEHUM);

YCTaHABJIMBATh CYLUIECTBEHHBIN MPU3HAK KJIAacCU(UKAIMU, OCHOBAHUS JJIs
000011I€HHS U CPAaBHEHHS;

BBISIBJISITh 3aKOHOMEPHOCTH M IPOTUBOPEUHS B paccCMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOMIOJIEHUAX, OTHOCAIINXCS K (DU3UUECKUM SIBJICHUSIM;
BBISIBJISITh MPUYUHHO-CIICCTBEHHBIE CBSI3M MPU HU3YyYEHUU (U3HUECKUX
ABJICHUW U TMPOLIECCOB, JENaTh BBIBOJbI C MCIOJIb30BAHUEM JE€yKTHUBHBIX
U UHJIYKTUBHBIX YMO3AaKJIIOYEHUH, BBIJBUTATh TUIOTE3bl O B3aMMOCBSI3AX
(du3HUeCcKUX BETUYMH;

CaMOCTOSATEJILHO BBIOMpPATh CHOcO0 pemnieHus y4eOHOM (u3nueckon
3alayu (CpaBHEHUE HECKOJIbKMX BapHMaHTOB pEIlICHMs, BbIOOp Hauboliee
HNOJXOJISAIIETO ¢ YUETOM CaMOCTOSATEIBHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT IMO3HAHUS;
IPOBOAMUTH MO CAMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY ONBIT, HECIOXKHBIN
bu3nyueckuii SKCHEPUMEHT, HEOONbIIOE HCCIAEAOBaHHE (PU3MUECKOTO
SBJICHUS,

OLICHMBaTh Ha MPUMEHUMOCTh U JOCTOBEPHOCTH HH(pOpMaIuio,
MOJIYYEHHYIO B XOJI€ UCCIIEOBAHMS WM SKCIIEPUMEHTA;

CaMOCTOATENTHHO (POPMYIHUPOBATH 000OIIEHUS U BBIBOJIBI 10 pe3yJbTaTaM
IPOBEIEHHOTO HAOJIIOIEHUS], OTIBITA, UCCIIEA0OBAHMS;

IPOrHO3UPOBATh  BO3MOKHOE  JalibHEHIee pa3BUTHE  (PUBMUECKHUX
IIPOIIECCOB, a TAKXKE BBIABUTATH MPEIIOIOKEHUS 00 UX PA3BUTHH B HOBBIX
YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

IPUMEHATh Pa3IMYHbIe METOJbI, HHCTPYMEHTBI M 3apOChl IIPH ITOUCKE U
orOope MH(pOPMAIMM WA JAHHBIX C y4ETOM IPEIIOKCHHOW YYCOHOMU
bu3ndeckoi 3a1a4m;

aHAJIM3UPOBaTh, CHCTEMAaTH3UPOBATh U MHTEPIPETHPOBATH UHOOPMAIUIO
Pa3IUYHBIX BUIOB M (JOPM IMPEACTABIICHHUS,

CaMOCTOSITCJILHO  BBIOMPAaTh ONTUMAJIbHYI (OpPMY IpEICTaBICHUS
uHbOpMaIlMK W WUIIOCTPUPOBATh pEIIaeMble 3a7a4yd  HECIIOKHBIMU
CXeMaMH, ThuarpaMMaMu, HHOU rpauKOi ¥ MX KOMOMHAIIUSIMH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

B X0JI€ OOCYyXJeHHs y4yeOHOro marepuaiia, pe3yJbTaTOB Ja0OpPaTOPHBIX
paboT M MPOESKTOB 33/1aBaTh BOIPOCHI IO CYMIECTBY 00CYKIaeMOW TEMbI U
BBICKA3bIBATh WU, HAIICJICHHBIE HA PEIICHUE 3aJauyd M TOAJASpKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS,



COMOCTAaBJSATh CBOU CYXACHUS C CYXACHUSIMU JPYIMX YYaCTHUKOB
auanora, OOHapyXUBaTh Pa3IM4KMe U CXOJCTBO MO3ULIUNL;

BBIPA)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATh PE3yIbTaThl BBIIOJHEHHOTO (PU3UYECKOTO OMbITa
(9KCIEpUMEHTA, UCCIEAOBAHMS, TPOEKTA);

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHAHOM U
UHAUBUAYATbHON paboOThl MpU PEHIEHUH KOHKPETHOM (Pu3nYecKon
npo0JIeMBbl;

OPUHUMATh LI COBMECTHOM NIESITEbHOCTH, OPTraHU30BbIBATh JCHCTBUS
no e€ JOCTHKEHHUIO: paclpeAeNiaTh poJid, 00CyX AaTb MPOUECCH HU
pe3yabTaThl COBMECTHOM paboThl, 0000111aTh MHEHUSI HECKOJIBKUX JTFOJIEH;
BBITMIOJHATH CBOIO YacTh pabOTHI, JOCTUTasi KAYECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAINpPABICHUIO U KOOPJAUHUPYS CBOM JECUCTBUS C JAPYTUMHU
YJIeHaMH KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSATEIHLHO C(POPMYIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHUBepCAJIbHbIE y4eOHbIEe JeHCTBHS

Camoopranusanus:

BBISBJISITH MPOOJIEMBbI B JKU3HEHHBIX M YU4E€OHBIX CUTYyalHsIX, TPEOYIOIIHNX
JUTsE petieHust GU3NIECKUX 3HaAHU;

OpUEHTUPOBATHCS B  PAJMUYHBIX  MOAXOAAX HNPHUHATHS  pelIeHUn
(MHOIUMBHUIyaIbHOE, TPUHATHE DPEIICHHWs B TPYyIMIeE, MPUHATHE pelIeHUN
TPYION);

CaMOCTOSATEIILHO COCTABIIATH AITOPUTM pPellIeHUs GU3NUECKON 3a7a4u WIIN
IUTAaHA WCCJIEOBAHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOXKHOCTEM, apryMEHTHPOBATh Npe/jlaraéMble BAPUAHTHI PEIICHHUI;
JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYyallMH U IIpeuiaraTh IJlaH €€ U3MEHEHUS,
OOBSCHATh TPUYMHBI  JOCTWKEHUSA (HEHOCTH)KEHHS) pPE3yJbTaToOB
JeSTEHHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITEIBHOCTh (B TOM YHUCJE B XOJ BBIMOJHEHHS
¢u3nUecKoro WCCIENOBaHWS WM TPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, W3MEHHBIIMXCS CHUTYyallMii, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEW;

OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIH U YCIOBUSIM;

CTaBUTh Ce0sl HA MECTO APYroro 4yejoBeKa B XOJ€ CIOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHUS U JIOTUKY APYTOro;



MPU3HABATh CBOE MPABO Ha OIIMOKY MPHU pelIeHNH GU3NUECKUX 3a7a4 WIN
B YTBEPXKIAECHUAX HA HAYYHBIE TEMBI U TAKOE K€ IIPABO APYroro.

NPEAMETHBIE PE3YJIBTATBI

K xonIy o0yueHus: B 9 Kiacce npeiMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

UCIIOJIB30BaTh TMOHATHS: CHCTeMa OTcuéra, MaTepuajbHas TOUKa,
TPaeKTOPHs, OTHOCUTEIBHOCTh MEXaHMYECKOI'O JBIDKCHUS, aedopmalus
(ympyrasi, TiacTU4ecKkas), TpPeHHE, LEHTPOCTPEMUTEIbHOE YCKOpPEHHE,
HEBECOMOCTh M TEPETrPY3KH, LIEHTP TKECTH, aOCOMIOTHO TBEPIOE TEO,
IEHTpP TSXKECTU TBEPJIOTO TeJia, paBHOBECHE, MEXaHUUYECKUE KoJieOaHUs U
BOJIHBI, 3BYK, HH(GPa3ByK M YJIbTPa3BYK, DSJEKTPOMArHUTHBIE BOJIHBI,
IIKajia JICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIaIbHO30PKOCTh,
CIIEKTPhI MCIYCKAaHMS W TIOTJIONIEHUA, anb(ha, 6eTa- U raMMa-u3IydeHus,
U30TOIIBI, sIACPHAS DHEPTECTHKA;

pasnuuath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJUHEHHOE
NBIDKCHHE, DPABHOYCKOPEHHOE TMPSMOJIMHEHHOE JBUXKEHUE, CBOOOIHOE
naJ€HUE TeJl, PABHOMEPHOE JIBH)KEHUE M0 OKPYKHOCTH, B3aUMOJEHCTBUE
TEJ, PEaKTUBHOE IBMKEHHUE, KoJeOaTellbHOEe JIBIKEHHE (3aTyXalolulue U
BBIHYXKJICHHBIE KOJIeOaHUs1), PE30HAHC, BOJHOBOE JBIKEHHE, OTPaKEHUE
3ByKa, NPSIMOJIMHENHOE PacCIpOCTPAHEHUE, OTPAKEHHE U NPEIOMIICHUE
CBETa, MOJIHOE BHYTPEHHEE OTPaKeHHE CBETA, pa3jioKeHnue 0eoro cBeTa B
CIIEKTp U CJIOXEHHME CHEKTpaJbHbIX IIBETOB, MJUCIIEPCUSA  CBETAa,
€CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3ZHHUKHOBEHHUE JIMHEWYATOTO CIIEKTpa
U3JIy4YEHUS1) 110 ONMCAHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIKX JaHHOE (PU3NYECKOE SBJICHUE;

pacmo3HaBaTh TPOSIBICHUE U3YYCHHBIX (U3MYECKHX SBICHUN B
OKpyXaromeM Mupe (B TOM uucie (PU3NYECKUE SBICHUS B TPUPOJIE:
IPWINBKI U OTJUBBI, IBUKEHUE TUIaHET COJIHEUHON CUCTEMBI, PEAKTUBHOE
JNBUKEHHE IKUBBIX OPraHU3MOB, BOCIPUSTHE 3BYKOB KHUBOTHBIMU,
3eMJIETPSICEHUE, CEMCMUYECKHE BOJIHBI, IIyHAMH, 3XO0, IBE€Ta Tel,
ONTUYECKUE SIBJICHUS B MPUPOJE, OHMOIOTMYECKOe NEUCTBUE BUIIUMOTO,
yIbTPaUONETOBOTO W PEHTICHOBCKOTO UW3IyYCHUW, €CTECTBEHHBIM
PaAMOAKTUBHBIM (OH, KOCMHYECKHE JIy4d, PaJUOAKTUBHOE W3IIyYCHHE
OPUPOJHBIX MHUHEPAIOB, JEWCTBUE PAJMOAKTUBHBIX M3JTy4eHUN Ha
OpraHM3M YeJIOBEKa), MPH 3TOM NEPEBOAUTH MPAKTUYECKYHO 3ajadyy B
y4eOHYI0, BBIJCNSTH CYIIECTBEHHbIE CBOMCTBA (IMPU3HAKH) (PU3HUUYECKUX
SIBJICHUIM;



OMUCHIBATh U3YUYECHHBIC CBOMCTBA TN U (PU3UYECKUE SIBICHUS, UCIIOJIb3Ys
dbu3nveckue BEIUYMHBI (CPENHSII M MTHOBEHHAs CKOPOCTh Tela MpH
HEPAaBHOMEPHOM JIBUKEHHM, YCKOPEHHUE, MEPEMELICHUE, MyTh, YIJIOBasd
CKOpPOCTb, CHWJIa TPEHMS, CHJIa YIPYTOCTH, CUJA TSAXKECTH, YCKOPEHUE
CBOOOJHOrO TMaJeHus, BEC Tela, HUMIYJIbC Tela, WMILYJIbC CHUJIbL,
MexaHuyeckass paboTra W MOIIHOCTh, MOTEHIMATIbHAS DHEPrus Tea,
MOAHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTCHIIMAJIbHAS SHEPTUsl CKATOU
OPY>KUHBI, KUHETUYECKas OJHEpPrusi, IMOJIHAas MeXaHWuecKas »HEeprus,
NEepPUOJ U 4acToTa KojeOaHuM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA
TOHA, CKOPOCTh CBETa, MOKa3aTeNib MPEIOMIICHUSI CPEJbl), IPU ONMUCAHUU
NPaBUIBHO TPAKTOBATh (PUBMUECKUM CMBICIT HCIOIb3YEMbIX BEIUYUH,
0003HaYeHUsI W E€IUHUIIBI (U3NYECKUX BEIUYMH, HAXOJIUTHh (HOPMYIIbI,
CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEJIMUMHY C JPYTUMHU BEJIMYMHAMU,
CTPOUTH rpad¥Ky U3yUYCHHBIX 3aBUCUMOCTEH (PU3UIECKUX BEIIUYUUH,
XapaKTepU30BaTh CBOWCTBA TeJN, (PU3MYECKUE SBJICHUS M MPOIECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUS JHEPruu, 3aKOH BCEMHUPHOIO TITOTCHUS,
OPUHITMIT CYNEPIO3UIIMA CWJI, TPUHIIMI OTHOCUTEIbHOCTH [ ammes,
3akOHbl HbBIOTOHA, 3aKOH COXpaHEHUS MMITYJIbCa, 3aKOHBbI OTPAKEHUS U
IPEJIOMIICHHS CBETA, 3aKOHBI COXPAHEHU 3apsiIOBOTO U MAacCOBOT'O YUCET
OpU SJIEPHBIX PEAKIUSAX, MPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3alIUChIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3NYECKHE MPOIECCHl M CBOMCTBA TeJl, B TOM YHUCIE U B
KOHTEKCTE CUTyalUid MPAaKTUKOOPUEHTHPOBAHHOIO XapaKTepa: BBISBIATH
IPUYHUHHO-CIIC/ICTBEHHBIE CBA3HU, CTPOUTH O0BSICHEHUE U3 2—3 JTOTHYECKUX
IIaroB C OMoOpod Ha 2—3 W3YUYEHHBIX CBOMCTBA (PU3MYECKUX SIBICHUU,
(bu3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

pemars pacdy€THbIC 3amaud (omuparommecs Ha cucremy wu3  2—3
YPaBHEHHI ), UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIOIINE (PU3UUECKUE
BEJIMYMHBI: HAa OCHOBE aHAJINM3a YCIOBHS 3a/laud 3alUChIBaTh KPaTKOE
yCIIOBUE, BBISBISATH HEAOCTAIOIINE WU M30BITOYHBIC JAaHHBIC, BHIOMPATH
3aKOHBI U (OPMYJIIbI, HEOOXOAUMBIE ISl PEIICHUs, TPOBOAUTH PACUETH U
OIICHMBATh PEATUCTUYHOCTh TMOJYYCHHOTO 3HAUYCHUA (U3HUECKOU
BEJIMYUHBI;

pacro3HaBaTh NPOOJEMbI, KOTOPbIE MOXKHO PEMIUTh MPU MOMOIIU
¢u3HUeCKNX METOJOB, HCIONB3Ysl OMHCAHWE WCCICIOBAHUS, BBIICIATH
IpOBEpPSIEMOE  MPEANOJIOKEHNE, OLEHUBATh MPaBUIBHOCTh MOpPsJIKA
OPOBEACHUSI  UCCIEAOBaHUA, JelaTh  BBIBOJAbI, HHTEPHPETUPOBATH
pe3yabTaThl HAOIIOJIEHUN U OIBITOB;



NPOBOAUTH OMNBITHl MO HAOMIOACHUIO (PHU3UYECKUX SIBICHUNH WU
(u3nyUecKuX CBOWCTB Tell (M3yyeHUE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBHUCHUMOCTh Tepuoaa KojieOaHuN NpPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a W KECTKOCTU TPYKUHBI U HE3aBUCUMOCTH OT
aMILTUTYAbl MaJIbIX KOJI€OAaHUH, MPAMOJIMHEMHOE PacIpOCTPAHEHHUE CBETA,
pasnokeHue Oenoro cBera B CHEKTP, M3YyUEHUE CBOMCTB M300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB HM300pakeHMsl MpeaMmeTa B coOMparolen
nuH3e, HAOMIOJCHHE CIUIOMIHBIX W JUHEHYaThIX CHEKTPOB H3IIYYCHUs):
CaMOCTOSATEIbHO ~ cOOMpaTh YCTAaHOBKY H3  HM30BITOYHOro Habopa
0o0Opy/OBaHUS, ONHCHIBATH XOJ OMbITA ©  €r0  pe3yJbTaThl,
(GopMyTUpPOBATH BHIBOIBL;

MPOBOJIUTH MPU HEOOXOTUMOCTH CEPUI0 MPSIMBIX U3MEPEHHI, ONpenesss
CpelHee 3HayeHHe Uu3MepAeMON BeJUYUHBI ((POKYCHOE paccTosHuE
coOuparolieli JuH3bI), OOOCHOBBIBaTH BBIOOp crHocoba H3MEpEeHHUs
(u3MepuTenbHOrO Mpudopa);

NPOBOJIUTh HCCJICNOBAaHUE 3aBHCUMOCTEH (U3NYECKUX BEIMYUH C
UCTIOJh30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTh TYyTH OT BpPEMEHU
IpU PaBHOYCKOPEHHOM [BMKCHHHM O€3 HAYalbHOW CKOpPOCTH, IEpPHOJa
KosieO0aHWii MaTeMaTUYeCKOro MasTHUKA OT JJWHBI HHUTH, 3aBUCHUMOCTU
yria OTpa)X€HUsl CBETa OT yrila MaJeHus U yria MpeoMJICHUs OT yria
najieHus): IJIAaHUPOBAaTh HCCJEJIOBAHME, CaMOCTOATEIBLHO COOHMpATh
YCTaHOBKY, (UKCHUPOBATh PE3yNbTaThl MOJYYCHHOW  3aBHCHUMOCTHU
¢u3nUecKnX BEJIMYMH B BHUJAE TaOMUIl M TpaduKOB, JenaTh BHIBOJABI IO
pe3ynbTaTaM HCCIICIOBAHUS;

NPOBOAUTh KOCBEHHBIE U3MEpPEHUsS (PU3WYECKUX BEIUYUH (CpemHsis
CKOPOCTb M YCKOpEHHE Tella TMpU PABHOYCKOPEHHOM JIBM)KCHHH,
YCKOpPEHHE CBOOOJHOrO TMaJIeHHs, XECTKOCTh MPYXKHUHBI, KOIPOHUIUEHT
TPEHUSI CKOJBbXKEHUS, MEeXaHhyeckas paboTa M MOIIHOCTb, YacToTa M
nepuoa KosieOaHUil MaTeMaTHYeCKOro W TMPYKUHHOTO MAasTHUKOB,
ONTUYECKAass CWJIa COOMpAIONIeH JWH3BL, PAAUOAKTHBHBIA  (OH):
IUITAaHUPOBaTh HU3MEpPEHUs, COOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY U
BBITIOJIHATD U3MEPEHMUsI, CIIEeAys MPEUIOKEHHON MHCTPYKLUHU, BHIYUCISATH
3HAa4YeHHE BEIMYMHBI U aHATU3UPOBAThH MOJYyUYEHHBIE PE3YIbTATHI C YUYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHNN;

coOI01aTh TIpaBUiIa TEXHUKU O€30MaCHOCTH TIpH paboTe ¢ 1abopaTOpHBIM
0o0opyT0BaHUEM;

pa3inuyaTh OCHOBHBIC TIPU3HAKM H3YYEHHBIX (QU3UUYECKHX MOJIEICH:
MaTepuaiabHas TOYKa, aOCONIOTHO TBEPAOE TENO, TOUYCUHBIM HCTOYHHUK



CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJIEJIb AaToMa, HYKJIOHHAas
MO/IeJIb aTOMHOTO SIAPA;

XapaKTepu30BaTh MPHUHIMIBI JEUCTBUS U3YUYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMUCaHUS (B TOM YHCIE:
CIHUIOMETp, NATYUKH TIOJOKEHUS, PACCTOSHUS W YCKOPEHHS, pakKera,
9XO0JIOT, OYKHM, Mepuckorn, (oroanmapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOM, JO03UMETp, Kamepa BuibCcoHa), HCHOIB3ysS 3HAHUSA O
CBOMCTBaX (PU3MYECKUX SBICHUM UM  HEOOXOAUMBIE  (PU3MUYECKue
3aKOHOMEPHOCTH;

UCTIOJh30BaTh CXEMBI U CXEMATHYHBIC PHUCYHKH M3YYCHHBIX TEXHHUECKHX
YCTPOWCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOIIECCOB
OpyU peUIeHUH Yy4eOHO-TIPAKTHUECKUX 3a/lad, ONTHUYECKUE CXEMBl st
OCTPOCHHMS U300paKEHUH B MJIOCKOM 3€pKajie U cOOMparomieil JInH3e;
NPUBOAWTh  TpPHUMEpPHl  (HAXOAWTH WHQPOPMAIMIO O  TpHUMEpax)
NPaKTUYECKOTO HCTOIB30BaHUS (U3MUECKUX 3HAHUU B IMOBCEIHEBHOMN
AKU3HU JJ1s1 oOecrieueHus: 0€30MacHOCTH MpH O0pallleHuu ¢ MpudopaMu U
TEXHUYCCKUMHU YCTPOWCTBAMH, COXPAaHEHHUS 3JIOPOBbS U COOJIOICHUS
HOPM SKOJIOTHYECKOTO TTOBEICHHS B OKPYIKaIOIIEH CpeJie;

OCYILECTBIATh TOUCK HH(pOpManMK (U3NYECKOTO COAEpKAHUS B
HHTepHeTe, caMOCTOATENBHO (GOPMYIUPYS MOMCKOBBIN 3aIIPOC, HAXOIUTh
IYTH OIpeAeseHUs] JOCTOBEPHOCTU NOJYyUYE€HHOM MH(OpMaUyU Ha OCHOBE
UMEIOIIMXCS 3HAHUH U TOTIOJIHUTEIbHBIX HICTOUHUKOB;

UCMOJIb30BaTh IPU BBITOJHEHUU Y4EOHBIX 3aJlaHUN HAyYHO-TIOMYJISPHYIO
auTepatypy  (pU3MUEcKOro CoAep)KaHMs, CIPAaBOYHBIE  MAaTepHAaIbl,
pecypebl cetu VIHTepHET, BIageTh NpUéMaMi KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHGOPMAITUY W3 OJIHON 3HAKOBOW CHCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
UHpOpMAIMM U3 HECKOIBKUX HCTOYHHKOB (DU3MUECKOTO COJEpKaHus,
MyOJIMYHO MPEACTABIATH PE3YJIbTAaThl MPOSKTHON UM HUCCIIEI0BATENbCKON
JESTeNbHOCTH, MpPU O3TOM TIPaMOTHO  HCIOJNb30BAaTh  HU3YYEHHBIN
HNOHATUHHBIA amnmapar HU3y4aemoro paszena (U3HKH U COIMPOBOXKIATH
BBICTYIIJICHUE TMPE3CHTAlMEe C Yy4€TOM OCOOCHHOCTEH ayIuTOPHH
CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanMeHoBaHMe pa3/ieioB U TeM nuudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. MexaHuveckue siBJeHUS
11 MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
' OIIHCaHUs https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPaHECHUS 10 3 nommorexa O
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pasznen 2. Mexannueckne Kojae0aHusi U BOJHbI
2.1 MexaHn4ecKre KoaeOaHus 7 3 bubmorera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 Me €CKHe .3 8 1 3
XAHIICCKHE BOIHBL IBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1M0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41a4a6
Utoro mno pazneny 6

Pa3nen 4. CBeToBEI€e SIBJEHUS



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 pacIpOCTPAHCHUS CBETa 6 2 bubmorexa OK
' pacpoctp https://m.edso0.ru/7f41a4a6
bubmmoreka [{OK
4.2
JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4. P 2
3 a3JI0KeHHE OEJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 5. KBaHTOBBIE SIBJIEHUS
bubmmoreka [IOK
A nu 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41ada6
bu6moreka [IOK
2 1
> (-Tpoetiiie aTOMHOTO 1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
>3 Fnepibie peatui ! 1 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pa3nen 6. [loBToOpuTEIbHO-00001IAK0 M MOLY b
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bubmuoteka [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 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




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpoabusie | Hparririeckie u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
1 MexaHnueckoe JBHKEHHUE. 1 0 0
MarepuanbpHast TOUKa 01.09.2023
5 Cucrema orcueta. OTHOCHTEIHLHOCTh 1 0 0 bu6moreka [IOK
MEXaHUYECKOTO IBWKEHUS 06.09.2023 | https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITpsAMONIMHEHOE 1 0 0 bubnuoreka [IOK
NIBIKEHHUE 07.09.2023 | https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsAMOIMHEITHOE
4 newkeHne. CpeqHsiss © MTHOBEHHAS 1 0 0 08.09.2023
CKOPOCTh
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 0 0 bubnnoreka [JOK
JBIDKECHUE. Y CKOpEHHUE 13.09.2023 | https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 0 0 14.09.2023
I'paduk ckopoctr
JlaboparopHas padota "Onpenenenue
7 YCKOPEHHUS Tea Mpu 1 0 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 15.09.2023 | https://m.edsoo.ru/ff0adb18
HaKJIOHHOM 1iockocTh"
3 CBoOoHOe nagenue Tei. OMmbIThI 1 0 0
lanunes 20.09.2023
9 PaBHOMEpHOE IBM>KEHHE TIO 1 0 0 bubnuorexa [IOK



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

okpyxHoctu. [Teproa u yactora 21.09.2023 | https://m.edsoo.ru/ff0ael76
oOpamienus. JIuneitHas u yriaosas
CKOPOCTH
10 LleHTpOCTpEMUTETHHOE YCKOPCHHE
22.09.2023
11 IIepseiit 3ak0oH HproTona. Bexkrop bubnnorexa [JOK
CHUTBI 27.09.2023 | https://m.edsoo.ru/ff0ae612
Bropoit 3akon HeroTona. bubnuorexa [JOK
12 .
PaBHoneiicTByrOImas cuia 28.09.2023 | https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynepno3unust Cui 29.09.2023 | https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha IpUMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA 04.10.2023 | https://m.edsoo.ru/ff0aeb6e
bu6mmoreka [IOK
15 Cuna ynpyroetit. 3akor Iyka 05.10.2023 | https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agay mo teme «Cria
YIOPYTOCTH 06.10.2023
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [JOK
YKECTKOCTHU TPYKHUHBI 11.10.2023 | https://m.edsoo.ru/ff0aee28
bu6mmoreka [JOK
18 Cuna Tpettis 12.10.2023 | https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no reme «Cuna bubnuoreka [JOK
TPEHUSD» 13.10.2023 | https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
KO3 PUIIMEHTa TPEHUS CKOJIbKEHUS" 18.10.2023 | https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teme "3akoHbI
21 }hJOTOHa.éinaynpyTOCTH.Cnna bubmmorexa LIOK
19.10.2023 | https://m.edsoo.ru/ffOafb8e

TpeHus"



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

Cuna TSHKeCTH U 3aKOH BCCMHUPHOT'O

bubmuoreka [JOK

22 Y 0
PATOTCHIA ¥ CKOPEHIE CBOROAHOTO 20.10.2023 | https://m.edsoo.ru/ff0af044
MaJCHUS
VYpoxk-koudepenuus "JIBKeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa 95.10.2023
(Conneunas cucrema). ['anaktuxu"

Pemenue 3anau no teme "Cuna
24 TSDKECTH M 3aKOH BCEMHUPHOTO bubmorexa HOK
" P 26.10.2023 | https://m.edsoo.ru/ff0af5f8
TATOTCHHUS

o5 [IepBas kocmMu4eckast CKOpOCTb. bubnuoreka [IOK
HeBecoMocTh 1 mieperpy3ku 27.10.2023 | https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHON TOUKH.

26 AOGCOTFOTHO TBEPIOE TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpAOTO TENA C 08.11.2023 | https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHON OChIO BpallleHUS

27 MowmenT cuibl. LleHTp TsKecTH 09.11.2023

28 Pemenne 3agau nmo reme "MoMeHT bubnmuorexa [JOK
cuibl. LlenTp TsokecT" 10.11.2023 | https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJILHOM paboTe

29 o Teme "MexaHHuecKoe JBIKEHHE bubmmorexa [OK

N | 8 ’ 15.11.2023 | https://m.edsoo.ru/ffOb0408
BsaumoneiictBue Ten
KonTtponsHas pabora no teme
30 "MexaHU4YecKOe JIBHKEHUE Bubmmorexa LIOK
N g | ’ 16.11.2023 | https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
Nmnynsc Tena. Ummynsc cuisl. 3akoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe u Bu6mmorexa LIOK
P yabea. STPyT 17.11.2023 | https://m.edsoo.ru/ffob07fa

HEYNpPYyroe B3auMOJIECHCTBHE



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4q mo reme "3akoH

bubmuoreka [JOK

32 COXpaHEeHHUs UMITyJIbCca" 22.11.2023 | https://m.edsoo.ru/ff0b096c
VYpoxk-koudepenuus "PeaktuBHOEC
33
JBUKEHHE B IIPUPOJIE U TEXHUKE" 23.11.2023
bubmmoreka [{OK
34 Mexariieckast padoTa i MOILHOCTE 24.11.2023 | https://m.edsoo.ru/ff0b0as4
35 PabGoTta cumibl TSDKECTH, CHITBI bubmmoreka [{OK
YIIPYrOCTH ¥ CUJIBI TPEHHUS 29.11.2023 | https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10 30.11.2023
TOPH30HTAIEHON TIOBEPXHOCTHY
37 CBs13b SHEpruu 1 paboTHI.
[ToreHumansHas SHEPTH 01.12.2023
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KHHETHYECKOUN YHEPTUHU 06.12.2023 | https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe 07.12.2023
40 JlaGopaTtopHas pabora «3y4yeHue bubnuoreka [JOK
3aKOHA COXPAHEHUS YHEPTUM 08.12.2023 | https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe ABMIKEHHE U €TO bubmuoreka [JOK
XapaKTECPUCTHKHU 13.12.2023 | https://m.edsoo.ru/ff0b1858
42 3aryxaromue KojiebaHus. bubnuoreka [IOK
Beinyxennble konebanus. Pezonanc 14.12.2023 | https://m.edsoo.ru/ffOb20f0
43 MareMaTH4ecKuii ¥ NpyKUHHBIN
MasTHUKH 15.12.2023
44 VYpok-uccnenopanue «3aBUCUMOCTh bubnunoreka [JOK
nepro/a KoeOaHuii OT KECTKOCTH 20.12.2023 | https://m.edsoo.ru/ff0b197a



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MPYKUHBI U MacChl TPy3a»

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIeOaHmIX

21.12.2023

46

Jlaboparopuas pabota «Onpenernenue
9acTOTHI M IEpUOJIa KOJIeOaHMit
MPYKUHHOTO MasTHHKA

22.12.2023

bu6mmoreka [{OK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TIEPH0/1a KOJIeOaHMit
rpy3a, IOABCHICHHOTO K HUTHU, OT
MAacchl Tpy3a»

27.12.2023

bubmmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYEeCKUX BOJIH. [IpotonbHbIE U
MOTIEPEYHBIE BOJHBI

28.12.2023

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koudepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CeiicMuyecke BOJHEI"

29.12.2023

50

3Byk. PactipocTpaHeHue 1 OTpakeHue
3ByKa

10.01.2024

o1

Ypok-uccnenopanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
JacTOTHI"

11.01.2024

52

I'poMKOCTB 3BYKa M BBICOTA TOHA.
AKYCTUYECKHI1 pe30HaHC

12.01.2024

53

Ypok-koHpepenus "YnbpTpa3ByK u
uHOPa3BYK B IPUPOJIE U TEXHUKE"

17.01.2024

bubmuoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBka K KOHTPOJBHOM paboTe
110 TeMe "3aKOHBI COXPAHEHHUS.
Mexannueckue KouebdaHus ¥ BOJIHEI"

18.01.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

n X M
55 3aKoHbI COXpaHeHH:I €XaHUYECKHE 19.01.2024
KOJICOAHUS U BOJTHBI
56 DNEeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DNeKTPOMarHUTHBIE BOJIHBI 24.01.2024 | https://m.edsoo.ru/ffOb2abe
o7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
25.01.2024
VYpok-konpepenuus "lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp3oBaHne JEKTPOMArHUTHBIX 26.01.2024 | https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOM CBSI3M"
VYpok-uccnenoBanue "N3yuenne
59 CBIZ)IZCTB 3neiT OMarHI/ITHy;x BOJIH C bubnmorexa [JOK
P Y 31.01.2024 | https://m.edsoo.ru/ff0b2c6c
TTOMOIIIBI0 MOOMIIBHOTO TeledoHa
Pemenue 3a1ay Ha onpeneneHue
60 i
YacTOTHI U JUIUHBI 3JIEKTPOMArHUTHOM 01.02.2024
BOJIHBI
DneKTpOMarHuTHasl IPUPOJa CBETA.
61 CkopocTth cBeTa. BomHOBBIE CBOMCTBA bubmorexa HOK
P ) 02.02.2024 | https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpoCTpaHEHHUE CBETA. 3aTMEHUS bubmmorexa [IOK
PAcIpocIp ' 07.02.2024 | https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpakKEHUs CBETa. 3epKaia.
63 Pemienne 3aga4 Ha mpUMEHeHUE bubmmorexa [JOK
8 P 08.02.2024 | https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 IIpenomnenue cBera. 3akoH bubnuorexa [IOK
MPEJIOMIICHUS CBETA 09.02.2024 | https://m.edsoo.ru/ffOb3aea
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[TonHOE BHYTpEeHHEE OTpaXKEHUE
cBeTa. Mcnoib30BaHue HOJHOTO

bubmuoreka [JOK

05 BHYTPEHHETO OTPaKEHHS B 14.02.2024 | https://m.edsoo.ru/ff0b3c5¢c
OTITHYECKUX CBETOBOJIAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH yIiia
66 TIPEIIOMIICHHUS CBeTOB'(')ro Jy4a OT yriia 15.02.2024
MaJICHUS Ha TPAHUIIE "BO3TyX-
cTexno™"
VYpoxk-koupepennus "Hcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBOJIBI, ONITHKOBOJOKOHHAS 16.02.2024
CBSI3b"
bu6mmoreka [IOK
08 Jlinsbl. ONTIECKas Cia THH3b! 21.02.2024 | https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenne n3o0pakeHUH B TMH3AX bubmorexa IOK
22.02.2024 | https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas pabdorta "OnpeneneHue
70 (bOKyf:)HOFf)) pacho;{HH;I u OIEITII[/I%CKOIZ bubmorexa HOK
5 28.02.2024 | https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koupepenius "OnTuyeckue bubnuoreka [JOK
JTUH30BBIE TPUOOPHI" 29.02.2024 | https://m.edsoo.ru/ffOcOa7e
79 I'ma3 kak onTU4YecKas cCUCTEMa. bubmuoreka [JOK
3peHue 01.03.2024 | https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "ledexTs
3penus. Kak coxpanuts 3penue" 06.03.2024
74 Paznoxxenue 6enoro cBeTa B CIEKT). bubnunoreka [JOK
Omnebitel HetoToHa. Crnoxkenue 07.03.2024 | https://m.edsoo.ru/ffOcOf4c
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CIIEKTpaJIbHBIX LIBETOB. J(ucnepcus
CBETa

Jlaboparopras pabota "OnbITH IO
Pa30KEeHUIO OEJI0T0 CBEeTa B CIEKTP U

bubmmoreka [{OK

& BOCTIPIDITHIO HBCTa HPE/MCETOB TpH HX 13.03.2024 | https://m.edsoo.ru/ffOc0e2a
HaOJII0IEHUH Yepe3 [BETOBEIC
¢unbTpe"
VYpok-npaktukym "BonHoBbIE
76 CBOWCTBa CBETa: JUCIIEPCHS, 14.03.2024
uHTepdepeHus u nudpaxaus"
77 OmnbiTer Pesepdopna u mianerapHast bubmuorexa [JOK
MOJENEL aToMa 15.03.2024 | https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Moaens atoma
Bbopa 27.03.2024
Hcnyckanue 1 MorjomneHue cBera
79 atomoM. KBauThl. JIluneluatsie bubamorera LOK
28.03.2024 | https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 Ypoxk-npaktukym "Habmonenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUs" 29.03.2024 | https://m.edsoo.ru/ff0c1550
81 PagmoakTuBHOCTE U €€ BUIIBI Eubmorexa HOK
03.04.2024 | https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
MOJEIb 04.04.2024 | https://m.edsoo.ru/ffOcl8ac
83 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N3oToms! 05.04.2024 | https://m.edsoo.ru/ffOclals
84 Pemenne 3agau mo teme: bu6mmoreka [JOK
"PannoaktuBHBIE peBpaleHus" 10.04.2024 | https://m.edsoo.ru/ffOclb4a
85 [lepuon nomypacnazna
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11.04.2024

VYpox-konpepenuus "PagroakTHBHBIC

86 W3ITydeHUs B IPUPOJIE, METUIIMHE, bubmorexa LHOK
" 12.04.2024 | https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHbie peakuu. 3aKOHBI
87 coﬂx;)aHeHEﬂ 3a11§s{110B0r0 1 MaccoBOTO bubmorexa HOK
17.04.2024 | https://m.edsoo.ru/ff0c1c58
quUCen
88 DHeprusi CBI3u aTOMHBIX sifiep. CBs3b bubnuoreka [JOK
MAaccChl ¥ SHEPTUH 18.04.2024 | https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau no reme "SnepHeie
peakmn" 19.04.2024
90 Peakuuu cuHTe3a u neneHus saep. bu6moreka [IOK
Uctounnku sHeprun CoiHITa U 3BE3 ] 24.04.2024 | https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas
01 sHepreTuka. JlefcTBus
PaIOaKTUBHBIX M3TyICHUN Ha KUBbIE 25.04.2024
OpraHu3mbl"
[ToaroroBka K KOHTPOJILHOM paboTe
92 1o TeMe "DJIEKTPOMArHUTHOE MOJIe. bubnuoreka [JOK
DNIEeKTPOMAarHUTHBIC BOJIHBI. 26.04.2024 | https://m.edsoo.ru/ff0c223e
KBanToBbIe siBneHusA"
KonTtponbHas pabota no teme
93 "DJIeKTPOMAarHUTHOE TOJIE.
DIEKTPOMAarHUTHbIE BOJIHBI. 02.05.2024
KBanToBbIe siBneHus"
IToBTOpEeHnE, 0000IIICHHE.
94 Ha6op§TopHLIe pa6IJ;TLI 0 Kypcy bubmorexa LIOK
03.05.2024 | https://m.edsoo.ru/ff0c245a

"B3aumoaencreue Tea"
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[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK

1
% pacqe"T e KaquTBeHHH)i Saa o 0 08.05.2024 | https://m.edsoo.ru/ff0c2572
teMme "TernoBbie NpoLECChI
[ToBTOpenue, o6o0menue. Pemenne
96 aCYETHBIX U KAYECTBEHHBIX 3a1a4 I10 1 0 bubmorexa [TOK
p A . 15.05.2024 | https://m.edsoo.ru/ff0c2a22
teme "KII/] TerutoBeIX ABUTaTEeH"
[ToBTOpenue, 0606menue. Pemenue
97 aCUEeTHBIX U KaueCTBEHHEIX 3aJ1a4 110 1 0 bubnmorexa LOK
p A 16.05.2024 | https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpEeHuEe, 0600IIEHNE.
98 JIaboparopHsie pPabOTEI IO KYpC 1 1 bubmorexa LOK
" patop P " ey 17.05.2024 | https://m.edsoo.ru/ff0c2c52
CBeTOBEIE SBJICHUS
[ToBTOpenue, o606menue. Pabora ¢
99 TEKCTAMU 110 TeME "3aKOHBI 1 0 bubmmorexa [OK
" 22.05.2024 | https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Pabora ¢
100 TexcTtamu 1o Teme "Konebanusa u 1 0 bubmiorexa HOK
" 23.05.2024 | https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o6o6menue. Paborta ¢
101 TexcTtamu 1o TeMe "CBeToBbIE 1 0 bubmnorexa [TOK
" 24.05.2024 | https://m.edsoo.ru/ff0c3044
SIBJIEHUS
[ToBTOpeHue, 06006mEeHue. PaboTa ¢
102 TEKCTAMU 110 Tel\/'['e KBanToBas u 1 0 94.05.2024
sepHas pusuka
OBILIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME
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