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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmMa 10 (QU3MKE Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa30BaHUSA
COCTaBJicHA Ha OCHOBE MOJIOKCHUW M TpeOOBaHUU K pe3ysibTaraM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MpPOTpaMMBbI, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepaibHON pabouel mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanust yaeoHoro npeamera « Dusznkay.

Conmepxanne mporpaMmbl MO (DM3WKE HAMpPaBIEHO Ha (OPMUPOBAHHE
€CTECTBCHHO-HAYYHOH TPAMOTHOCTH OOYYArOMIMXCS W OPTaHU3AIMI0 H3y4eHUs
¢u3MKN Ha AESITENbHOCTHON OCHOBe. B mporpamme mo Qusuke y4dHTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanmsauuu TpeboBanuit ®I'OC OO0
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pE3yJIbTaTaM OOYUYCHHsI, a TAKKE
MEXKTPEIMETHBIE CBSI3W €CTECTBEHHO-HAYyYHBIX Y4YEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00IIIeT0 00pa30BaHUAI.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT NpUMEpHYIO MOCIe0BaTeIbHOCTD
U3YYCHUS TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COJCp)KaHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUarOIIXCS.

[IporpaMmma mo Qu3uke paszpaboTaHa C LETbI0 OKA3aHUS METOIUYECKOU
MOMOIIH YYUTENIO B CO3/IaHNU pabouell MporpaMMBI 10 y4eOHOMY IIpPEeIMETY.

®duszuka SBISIETCA CHCTEMOOOPAa3yOIIMM Ui €CTeCTBEHHO-HAyYHBIX
y4eOHBIX MPEIMETOB, TTOCKOIBKY (hM3MUECKHE 3aKOHBI JIeXKAaT B OCHOBE TPOIIECCOB
W SBJICHWM, M3ydYaeMbIX XUMHUEH, Ouosoruei, acrpoHomued u GU3UYECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosee sCHble OOpas3lpl MPUMEHEHHS HAyyHOTO METOo/a
MO3HAHMS, TO €CTh CII0Cc00a MOTYYeHHS TOCTOBEPHBIX 3HAHHUA O MHpE.

OnHa #W3 TJIaBHBIX 3a7ad (pU3MUIECKOro oOpa3oBaHHUS B CTPYKType OOIIEro
o0pa3zoBaHusi COCTOMT B (POPMHUPOBAHWU ECTECTBEHHO-HAYYHOU TPAMOTHOCTH W
UHTepeca K HayKe y 00y4JarouInxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpEHAIoiaraeT OBJAJECHUE
CIIEYIOIUMHA KOMITIETEHTHOCTSMHU, XapaKTePU3YIOIMIMMH €CTeCTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UWHTEPIPETHPOBATH  JAaHHBIE W  HWCIOJB30BaTh  HAYYHBIC
JI0Ka3aTeNbCTBA JUIS TTOTYYCHHS BHIBOIOB.

[lemn wu3yueHuss (QU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUsA
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mnpenMera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anusx Poccuiickoit ®exepanuu, peamu3yOIINX
OCHOBHBIE  00II€00pa3oBaTeIbHbIE MPOTPAMMBI, YTBEPXKIEHHOW pEIICHHEM



Komnernn Munucrepcrsa npoceienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nexadps 2019 r. Ne [1K-4BH).
Hean usyyeHus pusuku:

npHOOpEeTEHHE HHTEpeca W CTPEMJICHHS OOYydYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PAa3BUTHE HX HMHTE/UICKTYaJIbHBIX M TBOPYECKHX
COCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (POpMHpOBaHHE
UCCIIeIOBATEILCKOIO OTHOIICHHUS K OKPYIKAIOLIUM SIBJICHHSIM;
dbopMUpOBaHHE HAy4YHOI'O MHPOBO33PEHHs KaK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(dbopMUpOBaHHE TPEJCTABICHUA O POJIM (U3MKH IS Pa3BUTHS IPYTHX
€CTECTBCHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTaBIEHHH O  BO3MOXHBIX  chepax  Oymyiiei
1po(heCCHOHAILHOM JIeATEIbHOCTH, CBA3aHHON ¢ (DPU3MKOM, IOATOTOBKA K
JaJbHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTKeHHE 3THUX IIeJIed MPOorpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHne 3HAHUW O JUCKPETHOM CTPOSHHM BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHUI OMHUCHIBATh U OOBSICHATh (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOJTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pELIeHUs MPOCTEHINIMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM dusnueckux MoOJIeIeH, TBOPYECKUX u
NPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOIIOAATh IPUPOIHBIEC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble pabOTBl U DKCIEPUMEHTANbHbIE HCCIEAOBAHUS C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

OocBOCHHE MPUEMOB paboThl ¢ nHPOpMaluel (HU3NIECKOTO CONEpKAHUS,
BKJItOYasi ”HPOPMAIMIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIN3 U
KPUTHYECKOE OlIeHWBaHKE WH(OpMALUY;

3HaKOMCTBO cO cepaMu npodecCHoHaNbHON AEeATEIbHOCTH, CBA3aHHBIMU
C (Qu3MuKOi, M COBpPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHusi OTBOAUTCS 238 yacoB: B 7 Kiiacce — 68 yacoB (2 vaca B HeZIeN0), B 8
KJacce — 68 yacoB (2 vaca B HeAenmo), B 9 kiacce — 102 ygaca (3 yaca B Heneto).

[Ipennaraemselii B mporpamMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENbHBIN XapaKTep, YUUTEeNb JeJaeT BEIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHAWBHUIYATbHBIX OCOOCHHOCTEH
00y4aromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeyiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (pu3mKe.



COJEPXKXAHUME OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUsI.

Mexanndeckoe paBwkeHue. MarepuanpHag Touka. (Cucrema OTCUETa.
OTHOCHUTENIBHOCTh MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jla TP HEPAaBHOMEPHOM JIBHKECHUH.

VYckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABMKeHue. CBoOomHOE
nagenue. OnsITel ['anues.

PaBHOMepHOE nBMkKeHME MO OKpyxkHocTu. Ileprog m vacrora obGpaieHus.
JIunenHas u yriioBast CKOpocTH. LIeHTpoCTpeMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpertunt 3akon HeroTona.
[IpyHIMT Cynepno3uLnn CHJL

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHla TPEHUS CKOJIBKEHUs, CHJIa
TPEHUS NIOKOSI, IPYTUE BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nafgeHus. JlBwxenue ruiaHetr Bokpyr ConHua. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3AKPETIIIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TskecTu.

Nmnynbe tena. IsmeHeHne uMmiynbca. IMmysabe cuiibl. 3aKOH COXpaHEHUs
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora M MOIIHOCTh. Pabora cui TsSKeCTH, YHpPYrocTH,
TpeHust. CBs3b dHEpruu U padbotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMJn. [loTeHManbHas dHeprus ckaTtou npykuHel. Kunernueckas
sHeprud. TeopeMa 0 KMHETUYECKOW SHEPrUH. 3aKOH COXPAHEHHSI MEXaHWYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTENIBHO Pa3HBIX TEl

OTCYETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

M3Mmepenne CKOPOCTH U YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanne Npu3HaAKOB PaBHOYCKOPEHHOTO JBUKECHUS.

Habmronenne ABMKEHUS TeNa MO OKPY>KHOCTH.

Habmonenne MexaHn4ecKux sIBICHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBHJKCHHUHU
OTHOCUTEILHO KaOuHEeTa QU3HKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACHCTBYIOIIEH HAa HEro
CHJIBL.

Habmronenne paBeHcTBa CUJI IPU B3aMOACUCTBUHU TEIL.

M3meHenne Beca Tefa Mpu yCKOPEHHOM JBHKCHUU.

[lepenaya uMysabca Mpu B3auMOJEHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbca IPU a0COIOTHO YIPYTOM B3aUMOJIEHCTBUU.
Hab6nroneHue peakTUBHOTO JBUKEHUS.

CoxpaHeHre MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKON SHEPTUHU MPU ABUKEHUU TeNa MO ACHCTBUEM
IPYKUHBI.

Jlabopamopnsie padomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisi pa3roHa W JadbHEHIIEro paBHOMEPHOTO
JBIDKEHUS MIAPUKA WIHA TETIEKKU.

Onpenenenne cpemHed CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKEHUS
IIapyKa Mo HAKJIOHHOM TIOCKOCTH.

OmnpeneneHrne yCKOpEHUsS Teja MPH PaBHOYCKOPEHHOM JBHKCHHUH T10
HAKJIOHHOH TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIKEHUU 0€3 Ha4aIbHOW CKOPOCTH.

[IpoBepka rUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JBWKEHHH 0Oe€3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KaK psi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHU OTMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHIIBI
HOPMAJILHOTO JaBJICHHUSI.

Omnpenenenre KodGPUITUEHTA TPEHUS CKOIBKCHHSL.

Omnpenenenue KECTKOCTU TPYKUHBI.

Omnpenenenne pabOThI CUIIBI TPEHUS MPU PABHOMEPHOM JBHKCHUU Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCTIOJIb30BaHUEM HETIOJBUKHOTO U TIOJIBUKHOTO OJIOKOB.

M3ydeHne 3aKkoHa COXpaHEHHS SHEPTUH.

Pa3nen 9. Mexanndeckue KoJe0aHNA U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHMI: TIEPHOT,
4acToTa, aMIUIUTYy1a. MateMaTu4eckuil U NMpyKUHHBIN MasTHUKU. [IpeBpanieHue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKESHUH.

3aryxawone — kojseOaHus.  BbIHyXAeHHbIe — KoJjieOaHus.  Pe3oHaHc.
Mexannueckue BoJHbL. (CBoiicTBa MexaHuueckux BoJH. [IpomonbHbiE H



MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI H CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnuecKkre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHE BOJHBI.

3Byk. ['poMKoCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. UHdpa3Byk u
YIbTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koieOaHWN TENI MOJ IEHCTBUEM CHIIBI TSHKECTH U CHIIBI
YOPYTOCTH.
Hab6mronenue xonedanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BoIHYKIEHHBIX KOJEOaHUI 1 pe30HaHca.
PacnipocTpanenyie npoaoabHBIX U ONEPEYHBIX BOJIH (Ha MOJCIIN).
HaGmronenue 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpegeneHre 4YacTOThl M IEpUOAa KOJEOAHMM MaTeMaTH4ecKoro

MasiTHUKA.
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2. Ompenenennie 4acTOTHI U IEPHOJIa KOJIEOAHMI MPYKHHHOTO MasiTHUKA.
3. HccnenoBanue 3aBHCHMOCTH TEpHO/Ia KOJIEOAHMI MOABEIIEHHOTO K HUTH
rpy3a OT IJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOIa KoieOaHU NPy KUHHOTO MasSTHUKA
OT Macchl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH TEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Ipy3a.
6. OmNbIThI, JEMOHCTPUPYIOIME  3aBUCHUMOCTb Mepuoja  KoJeOaHuil
MPY>KUHHOTO MasgTHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaIeHU.
Paznen 10. D1eKTpOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIEKTpOMarHuTHble  BOJHBL.  CBoiicTBa
AIIEKTPOMAarHuTHbIX BOJH. [llkama snekTpomMarHUTHBIX BOJIH. Mcmosnb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3HU.
OnexkTpomMarHuTHas npupoga ceera. CKoOpocTh cBeTa. BoaHOBBIE CBOICTBa
CBeTa.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimul.
1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.
Pa3znen 11. CBeToBbI€E ABJI€HHUS.



JlyueBas  mogmens»  cBera.  HMcrounumkm — cBeta.  [IpsmonuneniHoe
pacrnipoctpaHenue cBera. 3atMenusi Connna u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.
[Ipenomnenue cBera. 3akoH MpeaomieHus cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonp30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.
Jlmaza. Xom mywedr B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrhueckas cuctema. binm3opykocTs u
JaJTbHO30PKOCTb.
Paznoxenune Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTPAJIbHBIX IBETOB. J(ucniepcus ceera.
Hemoncmpauyuu.
[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.
OTtpakeHue cBeTa.
[Tomyuenue n300pakeHnil B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyecKkuit CBETOBO/I.
Xon nyuyer B coOuparoleit JIMH3e.
XoJ Iyder B paCCEeUBAIOIIEH JIMH3E.
[Tomyuenue n300pakeHnii ¢ TOMOIIBIO JIMH3.
[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mojenb rinasa.
11. Pa3noxenue 6e50ro cBera B CIEKTP.
12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopuwie pabomul u onvimol.
1. HMccnenoBanue 3aBUCUMOCTH yIyla OTPa)XEHUs CBETOBOIO Jiyda OT yIJia
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B IIIIOCKOM 3€pKaJe.

3. HccnenoBanue 3aBUCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOTO JIy4ya OT yIJia
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIIO».

4. IlomydeHnue n300paxeHui ¢ TOMOIIbIO COOMPAIOILEH JIUH3BI.

5. Ompenenenrie POKYCHOTO PACCTOSTHUSL U ONTHYECKOW CUJIBI COOMparoNieit
JIVH3BI.

6. OMBITHI IO PA3I0KEHUIO OEJIOr0 CBETA B CHEKTP.

7. OOBITBI MO BOCHPHUATHIO LIBETa MPEAMETOB MPHU UX HAOIIOJECHUHM dYepes
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanToBble IBJI€HHUS.

Oneitel Pe3epdopna u mianerapHass mojenb atoma. Monens aroma bopa.
Hcnyckanue u nornioueHre ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.

W P N U A WD E



PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyknonnas wMogpens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSA0BOIO M MacCOBOIO YHCEIL
DHeprusi CBA3M aTOMHBIX saep. CBA3b Macchl U SHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIYYEHHM HA JKUBbIC
OpraHU3MBl.

Jemoncmpayuu.

1. CHekTpbl U3TYyYEHHS U TOTJIOLMICHUS.

2. CHoekTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BomOpoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. PaboTta cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOmroneHue CITOMIHBIX U IMHENYAThIX CIIEKTPOB U3TyUYEHUSI.

2. HMccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUM YACTULBI MO TOPMO3HOMY

nyTH (1o ¢poTtorpadusim).

3. W3mepenue paanoakTuBHOTO (oOHA.

IToBTOPUTEIBHO0-0000 1AM MOAYTb.

[ToBTOpUTENHEHO--0000IAIOIIUN MOAYJIb TPEAHA3HAYEH AJI CUCTeMAaTH3aluu
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWs W OMbITa  JAESTEIbHOCTH,
NpUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (M3MKH, a TAKXKe AJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 1O (u3nuke s OO0ydJarommxcs,
BBIOpABIINX TOT Y4EOHBII MpEaMET.

[Ipy “3ydeHUU JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEeIbHOCTH, HA OCHOBE KOTOPBIX 00ecreunBaeTCsl JOCTUKEHUE MPEIMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SABJICHUN TPUPOABI U TEXHUKHU, OBJAJIEHUE YMEHUSIMHU OOBSACHATH (PU3UUECKHE
ABJICHUSI, TPUMEHSS TMOJyYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMATBEHO ACATEIBHOCTHBIA XapaKTep JaHHOTO pasliesa peain3yeTcs
3a Ccu€rT TOro, 4To OOYyYalolIUecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpearaeTcs:

HAa OCHOBE [IOJIYYEHHBIX 3HAHUW pacrno3HaBaTh M HAYYHO OOBICHSTH
bu3nyeckue BIEHUS B OKPY>KaIOIIEH MPUPO/Ie U TOBCEAHEBHOM KU3HU;



UCIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIETOBAHMS (DU3HUUECKUX SBICHUH, B TOM
YHUCIIe 151 IPOBEPKH TMITOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATH HAy4YHbIE OCHOBBI HamOoJiee Ba)XXHBIX JOCTH)KCHHUH COBPEMEHHBIX
TEXHOJIOT'MH, HallpuMep, MPaKTUUYECKOrO UCIIOIb30BAHMS PAa3IMYHbIX UICTOYHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALICHMS U COXPAHEHUs BCEX M3BECTHBIX BUOB
DHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue (u3MKyd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBIEHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pe3ynbrare usyuenus (pU3MKA HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHus

y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpuOTHYECKOro BOCIIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B 0OCYXJI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKMX IMpoOJeM, CBSI3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUM (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JACSITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuecTB (PU3NYECKOM HayKu: €€ rapMOHHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

— OCO3HAaHUE IIEHHOCTH (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHs TEXHOJOTHUH, BaXKHEHMIIEH COCTABIIIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS MU  3MOLMOHAJBLHOIO
0J1aronoJryyus:

— OCO3HAHME ILIEHHOCTH Oe30macHoro oOpa3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJI O€30MacHOr0 TMOBEACHUSA Ha
TpaHCIOPTE, HAa JIOPOrax, C AEKTPUUYECKUM U TEIJIOBBIM OOOPYAOBAHHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4yejaoBeKa;

6) Tpy10BOIr0 BOCIMTAHUS

— AKTHBHOE Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHMW3allid, TOpoja, Kpas) TEXHOJOTHYECKOW |



COLIMAJIbHOW HANpPAaBIEHHOCTH, TPEOYIOIHUX B TOM 4YHCIE H (PUIUUECKHX
3HAHUM;

e — MHTEpEC K IPAKTUUYECKOMY U3YUEHUIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIUTAHUSA:

e — OpHUEHTAlUs Ha NpUMEHEHHE (U3NUYECKUX 3HAHMM AJI1 peuleHus 3a1ad B
o0JacTh OKpY’Kalolled cpenbl, MJIAHUPOBAHUS TMOCTYNKOB M OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHWE TI00aTbHOIO XapaKTepa SKOJOTHYECKHX MpoOJieM M MyTel ux
peleHns;

e 8) amanTtanuM K M3MEHAIOIMMCH YCJIOBMAM COLUMAJIbHON U NPHUPOIHOH
cpeabl:

e — TMOTPeOHOCT, BO B3aWMOJACWCTBUM TMPH BBINOJIHEHUU HCCIEIOBAHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIIEHWE YPOBHS CBOEM KOMIIETEHTHOCTH YEpe3 IPAKTHYECKYIO
NEATEIIbHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMyJINpPOBATh
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AePUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTh
buzukwy;

e — TIUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHHWU HOBBIX (UINYECKUX
3HaHUM;

e — CTpEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKAa CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOGHUMS TporpamMmbl 1Mo (PU3MKE HA YPOBHE OCHOBHOTO
ob11ero oopa3zoBanusi y oOy4yaromierocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC yUCOHBIC CUCTBHUS,
KOMMYHUKATHUBHBIC  yHUBEpPCAIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Ba3oBble Jjornyeckue AeicTBHA:



BBISIBISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(ssBNIEHUI );

yCTaHaBIMBATh CYUIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs ¥ CPAaBHEHUS;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PaCCMATPUBAEMBIX (PaKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJICHUI U NIPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOIb30BAHUEM J€AYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHoco0 pemeHus: yueOHOW (PU3NYEeCcKOi
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJXOJSIIETO C yYETOM CaAMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBbIe HccieaoBaTe/LCKHE JeCTBUA:

UCIIOJIb30BaTh BOMPOCH! KaK UCCIEN0BATENbCKIII MHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIbHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOKHBIN
¢uznyecKkuil S3KCHEPUMEHT, HEOOJBIIOE UCCIENOBaHHE (DU3MUECKOTO
SIBIICHUS;

OIICHWBAaTh Ha TPHUMEHUMOCTh U JOCTOBEPHOCTh HH(pOpMaImio,
MOJIyYEHHYIO B XO/I€ MCCIIEIOBAaHUS MM IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEIION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIE METObI, HHCTPYMEHTBI U 3alPOCHI MPH MOMCKE H
orbope MH(OpMAIUM WU JAHHBIX C YYETOM MPEJIOKCHHON Y4eOHOM
dbu3ndecKoi 3a1a4u;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTECPIPETUPOBATH WH(POPMAITHIO
pa3IMYHBIX BUIOB U ()OPM IIPEICTABICHHS,

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTUMAIBbHYIO (OpPMYy TPEACTABICHHUS
UHpOpPMAIIMM ¥ WUIIOCTPUPOBATh pElIacMbIe 3ala4dl  HECJIOKHBIMU
CXEeMaMH, ArarpaMMaMH, HHOU TpadUKON U X KOMOWHAIIHSIMH.

KoMMyHHMKAaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1eliCTBHA:

B X0Ji¢ OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA PEIICHHC 3aJauyd U TOIJACpPKaHHE
0J1aroKeaTeILHOCTH OOIICHUS,



COMOCTABJISITh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOIO (PU3UYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHON pabOThl MpU PEIIEHWH KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

NPUHUMATD LIEJIM COBMECTHOW NIE€ATEIbHOCTH, OPraHU30BbIBATH IE€WCTBUSA
no €€ JMOCTHKEHHUIO: paclpefesiiTb poiH, OoOCYKIaTh MpPOLECCHl HU
pe3yabTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpaBJICHUIO M KOOPIMHUPYS CBOM JECHCTBUS C APYTHUMHU
YJIeHaMU KOMaH/1bl;

OLICHMBATh KAa4eCTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJIATH MTPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYaIHsX, TPEOYIOLIMX
IS peuieHns GU3NYeCKUX 3HAHMIA;

OpUEHTHPOBATHCS B  PA3jIMYHBIX TMOAXOAAaX TMPUHATUS  PEUICHHM
(MHOUBUYyaJbHOE, MPUHSATHE DPEIICHUS B TPyMIMe, NPUHATHE PEIICHUN
IPYIIION);

CaMOCTOSTENILHO COCTABJISATH AITOPUTM pelieHus: Gu3ndecKon 3a1aun Win
IUTaHAa HMCCIIEOBAHUA C YYETOM MMEIOIIMXCS PECYPCOB UM COOCTBEHHBIX
BO3MOXKHOCTEH, apryMeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallM! U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSACHATHP TPUYUHBI  JOCTIKEHUS  (HENOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHUCIIE B XOJ BBIOJHEHUS
(U3MYECKOTO HUCCICOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIOopa WIN JUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;



npuU3HaBaTh CBOE MPaBO HA OMMOKY IMPU PEHICHUH (PU3NYECKUX 33134 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xoHIly 00yueHus B 9 kJacce npeaMeETHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00yHAIOUIUXCSl YMEHUIM:

UCIIOJIB30BaTh IOHATHUS: CHCTEMa OTcuéra, MaTepuaibHas TOUKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U MEPErpy3ky, LEHTP TSKECTH, a0COIOTHO TBEPAOE TEIO,
LEHTP TSAKECTH TBEPAOIO TeJla, pABHOBECUE, MEXAHUYECKUE KOJICOAHUs U
BOJIHBI, 3BYK, HMH(pPa3ByK M YIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaNa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTh,
CHEKTPHl UCIYCKAHUS W MOTJIOUICHHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
U30TOIIbI, I€PHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJMHEWHOE [BI)KEHHE, CBOOOIHOE
NaJIeHUE TeJ, PABHOMEPHOE JIBMXKEHHE MO OKPY>KHOCTH, B3aUMOJIECHCTBUE
TEJl, PEaKTUBHOE IBW)XEHME, KOJEOATEIbHOE JBUYKEHHUE (3aTyXarouiue U
BBIHY/ICHHbIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBUKEHHE, OTPAKEHHE
3BYyKa, MPSMOJIMHEHHOE pacCIpOCTPAHEHHUE, OTPAXKEHUE M IPEIOMIICHHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PAa3I0KEeHHE OEJI0ro CBETa B
CIEKTp M CJOKEHHE CIEKTPaJbHBIX I[BETOB, JIUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHMKHOBEHUE JIMHEHYATOIO CIEKTpa
U3JyUYEHUS) 0 OIMCAHMIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UUECKUX SIBICHUNH B
OKpyXaromeM Mupe (B TOM 4yucie (U3NYeCKue SIBICHHUS B MPUPOIE:
IPUIIUBBI U OTIIUBBI, IBUKEHUE T1aHeT COJTHEUHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUATHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEICMUYECKHE BOJHBL, I[yHAMH, 3X0, LBETa Tel,
ONTHUYECKUE SIBJICHUS B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIMMOTO,
yJIbTPaUOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBI
paZAMOaKTUBHBIN (OH, KOCMHUYECKHE JIyud, PaJUOAKTHUBHOE H3IyUYCHHE
OPUPOJHBIX MMHEPAIOB, JEHCTBUE PAJMOAKTUBHBIX H3JIyY€HUH Ha
OpraHu3M 4YEJOBEKa), MPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBIICIATH CYLIECTBEHHBbIE CBOMCTBAa (NMPHU3HAKU) (PU3UUECKUX
SIBJICHUU



OTMHCHIBATh U3yUYEHHBIC CBOMCTBA TeNl U (U3UYECKUE SBICHHS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MTHOBEHHass CKOPOCTh Tejla Mpu
HEPAaBHOMEPHOM JBWKCHUH, YCKOPEHHME, IEPEMEIIECHUE, ITyTh, YIIOBas
CKOPOCTb, CHWJIa TPEHHUs, CHJIA YIPYIOCTH, CWJIA TSDKECTH, YCKOPEHUE
CBOOOAHOIO TMAaJEHUs, BEC TeNa, HMIYJIbC Telda, HMIYJIbC CHIIBI,
MeXaHW4yeckas paboTa M MOIIHOCTb, NMOTEHLHUATbHAs SHEPrus Tena,
IOAHATOIO HAJ MOBEPXHOCTBIO 3€MJIM, NMOTCHIMAIbHAS DHEPIUs CHKATOU
IPYKUHBI, KHHETHYECKash DHEPIus, IIOJIHAs MEXaHU4eCKas DSHeprus,
NEPUOA U YacTOTa KojeOaHuM, IJIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEJIOMIICHUS CPEAbl), IPU ONUCAHUU
IPAaBUJIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIUYUH,
0003HAaYeHHUS] W €IUWHUIBl (U3NYECKUX BEIUYHMH, HAXOAUTHb (OPMYIIbI,
CBS3BIBAIOIME JAHHYIO (PM3MYECKYIO BEJIUYMHY C JPYTMMH BEIMYMHAMM,
CTPOUTH IPapUKU N3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SIBICHUS U TPOIECCHI,
WCIIONB3Yysl 3aKOH COXPAHEHHMsI DHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3ULIHMH CWJI, MNPUHLUUII OTHOCHTENbHOCTH [anumnes,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsII0BOIO M MacCOBOTO YHCEI
OpU SACPHBIX PEAKIUSIX, MPU 3TOM JAaBaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA U 3aIIMChIBATh €70 MaTEMATUYECKOE BBIPAKEHNUE;

OOBACHATh (PU3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalllil TPAaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISBIAThH
IPUYUHHO--CJIEICTBEHHBIE ~ CBSI3M, CTPOUTh OOBsSICHEHHEe u3 2-3
JIOTHYECKHX IIIaroB C OMOpPOM Ha 2—3 HM3yUEHHBIX CBOWCTBA (PU3UUYECKUX
ABJIEHUHN, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemate pacu€THble 3a7add (Omuparomuecs Ha cucteMy u3  2-3
YPaBHEHHUI), UCIIONb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMUMHBI: HAa OCHOBE aHajau3a YCJIOBHUS 3aJa4M 3allMChIBATh KPaTKOE
YCIIOBHUE, BBISBISATH HEIOCTAIOIINE WIM M30BITOYHBIE JaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PELICHHS], IPOBOJUTH PACUETHI U
OLICHMBATh  PEAJIUCTUYHOCTh IMOJYYEHHOTO 3HA4YEHHUs (PU3NYECKOU
BEJINYMHBIL;

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOKHO PEUIUTh MPU TOMOIIH
($u3NYECKUX METOMOB, HCIOJb3Ysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATDH
IIPOBEPSEMOE IIPEAINOJIOKEHNE, OLICHUBATh IMPABWIBHOCTH IOpsJIKa
IIPOBEICHUSI  UCCJIECNOBAHMs, JEJaThb  BBIBOJABI, HWHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI MO HAOMIOACHHWIO (U3UYECKUX SBJICHUA  WITU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJIEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJIEOaHWM, MPSMOIMHEHHOE paclIpOCTPAHCHHUE CBETA,
pa3ioxeHne Oelloro CBeTa B CIIEKTP, U3YYEHHE CBOMCTB M300pa’KEHUS B
MJIOCKOM 3€pKajie M CBOWCTB HM300pakKeHUsI TpeaMera B coOuparomieit
JWH3e, HAOIIOJEHNE CIUIONIHBIX WM JIMHEHYAThIX CIEKTPOB W3IYUYCHUS):
CaMOCTOSITEILHO  COOMpaTh YCTaHOBKY W3 H30BITOUHOrO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONbITa ¥  €ro  pe3yibTaThl,
(bOopMyIHpPOBATh BHIBOIHI,

MPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO MPSMBIX U3MEPECHUM, OMPEICIIsis
CpemHee 3Ha4YeHHE W3MEpsieMOld BeNUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparoield JIMH3bI), OOOCHOBBIBATH BHIOOp cHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUO0pPa);

MPOBOJUTh WCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBHCHMOCTH IYyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUM 0€3 HayalbHON CKOPOCTH, TEpHojaa
KOJIe0aHUN MaTeMaTH4YeCKOr0 MasTHUKA OT IJUHBI HUTH, 3aBUCHMOCTH
yria OTPaKEHUS CBETa OT yIJIa MaJICHUS W YIJIa MPEJOMIICHHS OT yriia
NaJeHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yNbTaThl MOJYyYEHHOW 3aBHCHUMOCTH
¢u3nYeCKUX BEIWYMH B BUAC TaOMUI] U TpaduKoB, AenaTh BBIBOIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

MPOBOJUThL KOCBEHHBIC W3MEPECHHS (U3MYECKUX BENWYMH (CpemHsIs
CKOPOCTh M YCKOpEHHE Tella MpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJTHOTO TAaIeHUs, KECTKOCTh MPYKHHBI, KOAPPUIIUEHT
TPEHHsI CKOJBKCHHsI, MEXaHW4eckas paboTa W MOIIHOCTh, YacToTa |
nepuosl KojeOaHWii MaTeMaTH4eCKOro W TMPYKUHHOTO MAaSTHHKOB,
OomnTHYECKass Cuja coOuparomiell JHH3bI, PaTuOAKTUBHBIA  (HOH):
IJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYI) YCTAaHOBKY U
BBITIOJHATh U3MEPEHHUS, CIETYys TMPEII0KEHHOW HHCTPYKIINH, BBIYUCIATH
3HAYEHUE BEIMYMHBI U AaHATTM3UPOBATH MOYICHHBIE PE3YJIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpU padboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

pa3nuYaTh OCHOBHBIC TMPH3HAKA M3YYCHHBIX (U3NYECKUX MOJEIEH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUYEYHBIH HCTOYHUK



CBeTa, JydY, TOHKas JMH3a, IUIAHETapHas MOJENb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO /1A,

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS U3YYEHHBIX NPUOOPOB H
TEXHUYECKUX YCTPOHCTB C OMOpOM Ha WX ONUCaHui (B TOM YHUCIE:
CHHJIOMETpP, NaTYUKU TIOJIOKEHUS, PACCTOSHUS W YCKOPEHMS, pakeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToanmapar, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOI, JO3UMETp, Kamepa Bumbcona), ucnonb3ys 3HaHHS O
CBOMCTBaX (U3MYECKUX SBJICHUH U  HeoOXoAaumble (U3NYECKHE
3aKOHOMEPHOCTH;

UCITOJIb30BAaTh CXEMbl U CXEMaTHUYHbIE PUCYHKHU M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHUECKHUX MPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbl IS
HOCTPOESHMSI N300pakeHuil B IIJIOCKOM 3epKajie U COOMpArOLIe JINH3E;
OPUBOAUTH  NpUMEpHl  (HAXOAUTh  HUHPOpPMAIMIO O  MpUMepax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU 11 oOecrieyeHus: 0€30MacCHOCTU MPHU OOpaIleHuH ¢ MpUOopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIIOACHUS
HOPM 9KOJIOTUYECKOT0 TIOBEJICHUS B OKPY’KaIOIIEH Cpeie;

OCYILECTBJIATh TOUCK HHpopMamMu (U3NYECKOTO COJACpXKAHUA B
HNuTepHeTe, caMOCTOATENbHO (HOPMYIUPYSI TOMCKOBBIN 3aMpoc, HAXOAUTh
NyTH OMPEENICHUsI JOCTOBEPHOCTH MOJIYYEHHON MH(POpPMAIMK Ha OCHOBE
UMEIOIINXCSA 3HaHUI U JOMOJTHUTEIbHBIX UCTOYHUKOB;

MCTIOJIb30BATh MPH BBIMOJIHEHUH YYeOHBIX 3aJaHUi HAyYHO--MIOMYJISIPHYIO
auTepatypy  (pU3MUEcKOoro - CcoaepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcbl ceti IHTepHET, BIafeTh NpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE
UHPOpPMALlUM U3 HECKOJIbKUX HMCTOYHUKOB (DU3NYECKOTO COJACpPIKAHMA,
nyOJIMYHO TMPEICTABIATh PE3yIbTaThl IPOEKTHON MM MCCIEA0BATEIbCKOM
JESTENIbHOCTH, TMpPH 3TOM TPAaMOTHO  HCMOJb30BaTh  HM3YyUCHHBIH
NOHSATUWHBIN ammapar u3y4aemoro pasaena (U3MKd U COMpPOBOXKAATH
BBICTYIUICHHE IMpEe3eHTaluel ¢ y4E€TOM OCOOCHHOCTEH ayauTOpHU
CBEPCTHHUKOB.
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16 Pemenue 3agad mo reme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «Onpeznenenue bu6nuorexa [IOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
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Kod(urmenTa TpeHUs CKOTBKECHUS" https://m.edsoo.ru/ff0af8be
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21 Herotona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0atb8e
TpPEeHUS
22 Cuna TspKeCcTH M 3aKOH BCEMHUPHOTO Bu6muotexa [JOK




TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
HaCeHUs

https://m.edsoo.ru/ff0af044

VYpok-koHdpepenuus "/[Buxenue ten

23 BOKPYT I'PABUTAL{MOHHOTO LICHTPA
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Pemenne 3agay mo teme "Cuia
24 TSYKECTU U 3aKOH BCEMUPHOTO Bubmmorexa [IOK
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TATOTEHUS

25 [lepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
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3aKPEIUIEHHOI OCBIO BpallleHUs
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[ToaroroBka Kk KOHTPOILHOU paboTE MO

29 TeMe "MexaHUUECKOE IBUKEHUE buGnnorexa LIOK
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KonTtponsHas pabora o teme
30 "MexaHUYEeCKO€e IBIKEHUE bubmmorexa [OK
. | ’ https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmnynbce Tena. Ummynbe cuibl. 3aK0H
31 COXPAHEHHUS UMITYJIbCA. YIIPYTroe U Bubmmorexa [IOK
p M o pyr https://m.edsoo.ru/ff0b07fa
HEYNpPYroe B3auMoeicTBIE
1 Pemenne 3amau mo Teme "3akoH bubmunoreka LIOK

COXpaHEHUs umImyJbca'

https://m.edsoo.ru/ff0b096¢




VYpok-koHdpepenuus "PeakTuBHOE

33 JIBU>KEHUE B IPUPOJIE U TEXHUKE"
bubmunoreka LIOK
34 Mexannueckas paboTa U MOIIIHOCTh hitps://m.cdsoo.ru/ff0b0as4
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39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE
40 JlaboparopHas pabota «3yuenune bubmmoreka [JOK
3aKOHA COXPAHEHUS SHEPTUN https://m.edsoo.ru/ff0b12fe
A1 KonebarenbHoe IBUKEHHUE U €TO bubmunoreka LIOK
XaAPAKTEPUCTUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoieOaHusl. bu6muoreka [JOK
Breinyxnennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b2010
13 MaremaTuueckuid U Npy>KUHHBIN
MasiTHUKU
VYpok-uccnenoanue «3aBUCUMOCTb
44 nepuoaa KoaebaHui OT KECTKOCTH buGnnorexa [IOK
https://m.edsoo.ru/ff0b197a
NPYKUHBI U MacChl Ipy3a»
45 [IpeBpaiienue 3uepruu npu




MEXAHUYECKUX KOJIeOaHUIX

46

JlabGopaTtopHas pabora «OnpeneneHue
4acTOTHI U TIepruoIa KojeOaHui
NPYKUHHOTO MasiTHUKa»

but6mmoreka [IOK
https://m.edsoo.ru/ff0blaec

47

JlaGopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH TIEPHOJIa KOJIeOaHMi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAaccChl Tpy3a»

but6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiaHbl. CBOMCTBaA
MexaHW4YeCcKuX BOJH. [IpomonbHbIC 1
MOTIEPEYHBIE BOJIHBI

bubmunoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHnueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOJTHEI"

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

VYpok-uccnenosanue "Habnronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTH"

52

['poMKOCTb 3ByKa U BbICOTA TOHA.
AKYCTHYECKU PE30HAHC

53

Ypok-koHpepenius "YapTpazByk u
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bubmunoreka LIOK
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[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMe "3aKOHBI COXPaHEHHUS.
Mexannueckue KoneOaHus: U BOJTHBI"

but6mmoreka [IOK
https://m.edsoo.ru/ff0b2510

55

KoHnTtponbHast paborta mo Teme
"3akoHbI coxpaHeHHs. MexaHnyecKkue




KoJIeOaHus U BOJHBI"

DJIEKTPOMArHuTHOE MOJIE.

but6mmoreka [IOK

56
DNEKTPOMAarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJIH
Ypoxk-koudepenuus "[lkana
53 3JIEKTPOMAarHUTHBIX BOJIH. bubmmnoreka [JOK
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BOJIH JIJI1 COTOBOM CBsA3U"
VYpok-uccnenosanue "N3yuenue
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59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIBI0 MOOMIBHOTO TesedoHa
Pemenue 3a1au Ha onpeeneHue
60 YaCTOThI U JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpOMarHuTHast MPUPO/Ia CBETA.
61 Cko OI()ZTB cBeTa Bongosme CBOMCTBA bubmmorexa LIOK
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cBeTa
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Counia u JIyHsl
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OTpaXCHUSA B OIITUYCCKUX CBETOBOJAX
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JlaGopartopHas pabota "HccnenoBanue
3aBHCUMOCTH YTJIa [IPEIOMIICHHS

06 CBETOBOTI'O JIy4a OT yIJia MaJeHus Ha
rpanuie "Bo3gyx-crekiao""
VYpok-koudpepenuus "McnoapzoBanue
67 MOJTHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
bubmunoreka LIOK
68 JIunzel. OnTHyecKkas cuiia JIMH3bI hitps//m.cdsoo.ru/fOb3f2c
. bubmuoreka [{OK

69 [TocTpoenue n3o0pakxeHU B TMH3AX hitps://m.cdsoo.ru/f0bddda
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70 (bOKyI:HorE paCETOﬂHI/ISI u OII)'ITHHGCKOfI bubmorexa [IOK
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JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e
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7 VYpoxk-konpepenuus "JledekTs
3penus. Kak coxpanurts 3peHue"

Paznoxenue 6ernoro cBera B CIIEKTP.

74 OnbiTel HetoToHA. CriokeHne bubnuoreka [IOK
CIIEKTpabHBIX 1[BETOB. /lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHas pabota "OMbITHI 11O
Pa3oKEeHUI0 OENIOro CBEeTa B CHEKTP U BuGmorexa LIOK

75 BOCIIPUSITHIO IIBETA MPEIMETOB MIPHU UX

HaOJIFOICHUY Yepe3 IBETOBEIC
buabTpH"

https://m.edsoo.ru/ff0c0e2a




VYpok-npaktukym "BoaHoBble

76 CBOICTBA CBETA: JUCIIEPCHS,
uHTepdepeHius u qudpaxuus"
77 OmnsiTel Pesepdopaa v mranerapHast bu6nuoreka [IOK
MOJIe]Ib aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynatel bopa. Moaens atoma bopa
Hcnyckanue 1 MoOmIoneHue cBera
79 aromoM. KBanTel. JInHegaTnie bubmmorexa [IOK
) ’ https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 Ypok-npaktukym "Habnronenue bu6nuoreka [IOK
CHEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIIBI bubmorexa HOK
A A https://m.edsoo.ru/ff0c1672
Ctpoenne atromHoro siapa. Hykinonnas bu6nuoreka [JOK
82
MOJIe]Ib https://m.edsoo.ru/ff0c18ac
23 PannoaktuBHBIE peBpaleHUs. bubmmoreka [JOK
H3oTomsl https://m.edsoo.ru/ff0clal4
’4 Pemienue 3agau mo teme: bubmunoreka LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ff0c1b4a
85 Ilepuon monypacmnana
VYpoxk-koHdepenius "PagrnoakTHBHBIE
86 I/KS'I eHI/IS(Ib Bpl'I ; oJie MI; WITUHE bubmmorexa [IOK
yi | PHPOAE, MEIHIIHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakIuy. 3aKOHBI
87 ccf[x paHeHESI 3au51 OBOT'0 U MacCOBOI'O bubmorexa LOK
p P https://m.edsoo.ru/ff0c1c58
qHcel
28 DHeprusi CBSI31 aTOMHBIX sifiep. CBsi3b bubnuoreka [JOK

MacCChbl 1 SHCPIruun

https://m.edsoo.ru/ff0c1d7a




&9

Pemenue 3agau no reme "SnepHeie
peakuun"

90

Peakuuu cuHTe3a U neneHus saep.
Wcrounuku sneprun ConHua u 3BE311

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyU€HUN Ha JKUBbIE
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMArHUTHOE TOJIE.
ONEeKTPOMarHUTHBIE BOJHBIL.
KBanrtoBbIe siBeHUS"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KoHnTtponbHast pabota mo Teme
"DEeKTPOMarHuTHOE MOJIE.
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBsbIie siBeHUs"

94

[ToBTOopenue, oboOIICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 0000meHue. Pemenne
pacyeTHBIX U KaUYeCTBEHHBIX 3a/1a4 110
teme "TeroBble npouecchl”

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpenue, 0600mIeHNE. Permenune
pacYeTHBIX U Ka4eCTBEHHBIX 3a]1a4 110
teme "KII/] TerioBbIxX ABUTaTEnen"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpenue, 0600eHNE. Permenune
pacyeTHBIX U KaUeCTBEHHBIX 3aJ1a4 110
teme "KII/] snexkTpoycTanoBoOK"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2b30




[ToBTOopenue, o6oOIICHNE.

bubmunorexa LIOK
8 {Ia6opaTopHLIe pa60"TH 1o xypey ! I https://m.edsoo.ru/ff0c2¢52
CBeTOBLIE SIBJICHUS
[ToBTopenue, 06o0menue. Padora ¢
99 TEKCTaMU 110 TeMe "3aKOHBI 1 Bubmorexa OK
\ https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 tekctamu 1o teme "Konebanus u 1 bubmmorexa LOK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenwue, 0600meHue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTaMu 1o TeMe "KBaHTOBasg u 1
snepHas puzuka"
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

» dusuka, 9 knacc/ [epeimkua A.B., OG11eCTBO ¢ OrpaHUYEHHOM

OTBCTCTBCHHOCTBIO «HBI{&TCJ’IBCTBO «OK3aMeH»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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