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COJAEPXKXAHUE OBYUEHUA

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexannueckoe JOBWKEHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsiMOIMHENHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOe JBMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMosinHEWHOe JBkeHue. (CBoOoaHOE
najgenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

IIepseiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tpernii 3akoH HproToHa.
[IpuHLIMT CyNIepIO3UIUN CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOS, APYTUE BUJIBI TPCHUSI.

Cuiia TSKECTH M 3aKOH BCEMUPHOIO TATOTEHHS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Buxenue mianetr BOkpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecoMocTh n meperpysku.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUiibl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b HEpruu U padoThl. [loTeHMaNbHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MOBEPXHOCTHIO 3eMIH. [oTeHIIManbHast SJHEPTUs CKATOW NpyKUHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHne MexaHUUeCKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX TEll

OTCYETA.

2. CpaBHeHME MNyTE€W W TPACKTOPUN [BUKEHUS OJHOTO M TOTrO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOITMHEWMHOTO JIBUKECHHS.
HccnenoBanrie Npu3HaKkoB PaBHOYCKOPEHHOTO IBUXKEHUSI.

HaOnronenune ABUKEHUS Tella 0 OKPYKHOCTH.

Halnroienre MexaHM4eCKUX SIBJICHUM, TPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» mpu €€ PaBHOMEPHOM UM  YCKOPEHHOM JABH)KCHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHHUYECKOM dHEPTUH IIPU CBOOOTHOM I1aJICHHH.
CoxpaHeHrEe MEXaHUYECKOW SHEPTUM TTPU JIBUKEHHUH TEJIA MOJT IEUCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JIBI>KCHUU 0€3 HaualbHOM CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIBKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Omnpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABMKHOTO U MOJBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3znena 2. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUIl: Iepro,
4acToTa, aMIUINTyAa. MatemMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxknaeHHole — kojeOanus.  Pesonanc.
Mexanudeckue BoOJIHBI. (CBOMCTBA MeEXaHWYECKUX BOJH. IIponmonsHble U



nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koyieOaHuW Ten Moa JASHCTBHEM CHIIBI TSHKECTH M CHUIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.
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Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb Tepuoja  KoJjeOaHwuit
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgeu 3. DiieKTpOMarHuTHOE 10Jie ¥ 3JIeKTPOMArHUTHbIE BOJIHBI.
DNEeKTpOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHble  BoJHBL.  (CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie padomul u onsimel.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.
Pa3nen 4. CBeToBbI€ IBJICHUS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. OTpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TnpelomiieHHs cBeta. [lomHOoe BHyTpeHHee
oTpakeHue cBeTa. lcmonb3oBaHUWE TMOJHOTO BHYTPEHHEIO OTpPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTHYeckas cucrema. biu3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus ceTa.

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xon ydei B coOuparoreit JIMHse.

XoJ JIy4er B paCCEUBAIOIIECH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus ¢oToanmnapara, MUKPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTpPaX€HHUs CBETOBOrO Jydya OT yria
najicHUsI.

2. M3yueHue xapakTEepUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO JIy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyuyeHue n300pakeHU ¢ MOMOILBIO COOUPAIOILEH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIMH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.
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7. OnpITBl O BOCHPUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uepe3
[[BETOBBIE (DPUIIBTPBHI.
Pasznen S. KBanToBbIC sIBICHUS.
OmnbiTel Pezepdpopaa u mmanerapHas mojnenb aroma. Mogens aroma bopa.
Hcnyckanue 1 MoriomeHue ceeta atoMoM. KBaHThl. JIMHEH4YaThbie CIIEKTPBI.



PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmoxypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA paauOaKTUBHBIX HW3JIIyYEHHW HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUSI.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uzmydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENHEHO--00001AOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMAaTHU3allun
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM TAHHOTO MOIYJIA PEATU3YIOTCS U CHCTEMATH3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUM TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSAMH OOBACHATH (pu3myeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO IESATEIIBHOCTHBIM XapaKTep JAHHOTO pas3lelia peanu3yercs
32 CYET TOro, 4YTO OOy4YarolMecs BBIIOJHIIOT 3aJaHusl, B KOTOPBIX UM
peaaraeTcs:

HAa OCHOBE IIOJNIyYEHHBIX 3HAHUW pACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;



HCIIO0JIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHNA (bI/ISI/I‘IeCKI/IX HBHCHHﬁ, B TOM
YUCJIC IJIS1 IIPOBEPKHU T'HITOTE3 M ITOJTYUYCHUS TCOPCTHICCKHUX BBEIBOIOB,
O0OBSACHATH Hay4YHBIC OCHOBBI Hanbosee BaKHBIX I[OCTI/DKGHI/Iﬁ COBPCMCHHBIX
TGXHOHOFHﬁ, HaIIpUMCP, IIPAKTHYICCKOTI'O UCIIOJIBb30BaHUS PA3JIMIHBIX HCTOYHUKOB
OHCPIUK HAa OCHOBC 3aKOHA IIPCBpPAIICHUA U COXPAHCHUA BCCX M3BCCTHHIX BU/I0B

DHEPIUU.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMA IIPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢pu3nku Ha ypOBHE OCHOBHOTO 00IEro 00pa30BaHUs HAMpPaBICHO HA

JTOCTIKCHUE JIMYHOCTHBIX, METANPEAMETHBIX W TPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare uzydeHus: UMK Ha ypOBHE OCHOBHOT'O OOIIEr0 00Opa3oBaHUs Yy

oOyuarorerocss O0yayT c(opMUpOBaHbI CIEAYIOIIME JIUYHOCTHBIE pE3yibTaThl B
YacTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSA

— TPOSIBIICHUE MHTEpPECa K WCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUCKOU
bu3nUecKoil HayKH;

— [IEHHOCTHOE OTHOIIEHUE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

2) rpa’aaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSA:

— TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKIE€HUU OOIECTBEHHO 3HAYUMBIX U
TUYECKUX MPOOJEM, CBSA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUUI
busuky;

— OCO3HaHUE BAXHOCTH MOPAIbHO--3TUUYECKUX IPUHLHUIIOB B JEATEIbHOCTH
YYEHOT0;

3) 3cTeTU4eCKOro BOCIIUTAHMSI:

— BOCIPHUATHE 3ICTETUYECKUX KayecTB (PU3MUECKOM HayKu: €€ TapMOHHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHWYHOCTH;

4) HEHHOCTH HAYYHOI'0 IO3HAHUA:

— OCO3HaHME UEHHOCTU (PU3MUECKOW HAyKH KakK MOIIHOTO HWHCTPYMEHTa
[IO3HAHHUS MHPA, OCHOBBI PA3BUTHUS TEXHOJOTHWM, BaKHEHIIEH COCTABIIAIOLICH
KYJIbTYPBIL;

— pa3BUTHE HAy4YyHOW JI0003HATEIbHOCTH, HHTEpeca K HCCIeA0BaTEIbCKOM
NeSTEeIbHOCTH;

5) popmupoBaHuA KyJIbTYPbI 310POBbSl 1 IMOLHOHAJIBHOIO 0JIATONOTY UM
— OCO3HaHUE IIeHHOCTH Oe3omacHoro o0pa3a >KM3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil O€30MACHOTO TIOBEACHHS Ha
TpaHCIOpTE, Ha J0porax, ¢ JJIEKTPUYECKHMM M TEIJIOBBIM OOOPY/IOBaHHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHHU, TPU3HAHUE CBOETO IpaBa Ha OIIUOKY
U TaKOTO e MpaBa y APYyroro 4ejJoBeKa;

6) Tpy10BOI0 BOCIIMTAHMSL:



— AKTHBHOE YYacTHE€ B pEIICHHHM MPAKTHUYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTenbHON OpraHu3aliy, Topojia, Kpas) TEXHOJOTUYECKON U COLIMAIbHOMN
HaIpaBJIECHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NYECKUX 3HAHUM;

e — HHTEPEC K MPAKTUYECKOMY M3YUYCHHIO IPO(ECCHii, CBI3aHHBIX ¢ (DU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS Ha TpPUMEHEHHE (U3MYCCKUX 3HAHUN IS pEIICHHsS 3a7a4 B
00JIacTU OKpYJKaloIeH cpejbl, IUIAHUPOBAHUSA TIOCTYIIKOB W OLEHKH HX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPYKAIOIIEH CPeJIbl;

e — OCO3HaHHWE TIJIO0AJTBLHOIO XapaKTepa ASKOJOTMYECKUX IpoOJeM H IyTeH Hux
pelieHus;

e 8) ajanranumM K HU3MEHSIOIMIMMCH YCJOBUSIM CONHUAJIBHOW W NPHPOIHOU
cpeabl:

e — IOTPEOHOCTH BO B3aWMOICHCTBUH IIPH BBIMOJHEHUH UCCICAOBAHUN U TIPOCKTOB
(bU3UYECKON HAMPaBICHHOCTH, OTKPBITOCTD OIBITY M 3HAHHUAM JPYTHUX;

e — TIOBBIIICHME YPOBHS CBOEH KOMIETCHTHOCTH YEpe3 IPAKTHUYECKYIO
JEATEIIbHOCTD;

e — MOTPEOHOCTHh B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4HUCIE (POPMYIUPOBATH
UJIeU, TIOHSTHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUSX;

e — OCO3HaHUE AeUIIMTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTECH B 00JacTH
busuKy;

e — IUTAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUN HOBBIX (PU3NUYECKUX 3HAHU;

e — CTPEMJICHHE aHAJU3UPOBATh U BBHISBIATH B3aHMOCBSI3HM MPUPOJIBI, OOIIECTBA U
PKOHOMHKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUIA;

e — OLEHKAa CBOMX JCHCTBUM C YYETOM BIHASHUS Ha OKPYXAOIIYIO Cpeny,
BO3MOYKHBIX TJI00QIBHBIX TTOCICACTBHH.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynbrare ocBoeHUsI mporpaMMbl 1Mo (GU3HKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOydvaromerocs OyayT chOpPMHPOBAHBI  MeTanpeaMeTHbIE
pe3yJabTaThl, BKIIOYAIONINE MMO3HABATCIbHBIC YHUBEpCAJIbHBIC YUeOHBIC NEHCTBHS,
KOMMYHUKATHUBHBIC  yHHBEPCAJIbHBIE  y4YeOHBIE  JEHCTBHS,  PETYJISITHBHBIC
YHUBEpCaIbHbIC YICOHBIC TCHCTBUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBUS

Bba3oBble Jijornueckue 1eiicTBUA:
e BBIBIATH M XapaKTEPU30BaTh CYIICCTBEHHBbIE NPHU3HAKK OOBEKTOB
(ssBIIGHMI);



YCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KiIacCU(UKALMU, OCHOBAHHS IS
00001IEHHS ¥ CPaBHEHUS;

BBISIBJSITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS] B PacCMAaTpPHBaEMbIX (haKTax,
JTaHHBIX U HAOIIOACHUSIX, OTHOCSIIUXCS K (DU3NYCCKUM SIBIICHHSIM;

BBISIBIIATh TIPUYMHHO--CJICICTBEHHBIC CBSI3W TPU U3yYeHHH (HU3HUYESCKUX
SIBIICHUI W TIPOIIECCOB, JIENIATh BHIBOJBI C MCIIOJIb30BAHUEM JICAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOYCHUH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(U3MYECKUX BEITHUYMH;

CaMOCTOSITEIEHO BBIOMPATH CHOCOO pelIeHHs Y4eOHOH (H3MUecKor 3amadun
(cpaBHeHHE  HECKOJBKMX  BapHaHTOB  pEHICHHs, BBIOOp  HambOoee
MOIXOJISIIETO ¢ YYETOM CAaMOCTOSITEIIEHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBrle ucciieqoBareLCKHe 1eiCTBUSA.

UCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHNUS;
IPOBOJUTH IO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOKHBIN
(U3HYECKUIl SKCHEPUMEHT, HEOOJNBIIOE HCCIeJOBaHUE (U3UUECKOrO
SABJICHUS;

OLICHMBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTH MH(OPMALIUIO, TOIYYEHHYIO
B XO/I€ UCCJIEIOBAHUS UM IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYJIMPOBATh OOOOIIEHUS M BBIBOJABI MO pe3yJbTaTam
MPOBEAEHHOIO HAOIIOEHUS, OTbITA, UCCIIEIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE  JalibHEHIIEe  pa3BUTHE  (PUBHYECKHX
IPOLIECCOB, a TAK)KE BBIIBUTATH MPEANOIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

MIPUMEHATh PA3IMYHBIC METOAbI, HHCTPYMEHTBI M 3alpOChl TIPH TTOUCKE
orObope uH(POpPMAIUM WM JAHHBIX C YYETOM TMPEAJIOKEHHOW Y4eOHOMN
bu3nIecKo 3a1a9H;

aHAIM3UPOBaTh, CHUCTEMATH3UPOBATh W WHTEPHPETUPOBATH HHGOPMAIIHIO
Pa3IUYHBIX BUIOB M OPM IIPEICTABICHHSI,

CaMOCTOSATENILHO  BBIOMpaTh  ONTUMAJIbHYH  (GopMy  mpeAcTaBICHUS
nH(}OpMAIMU U WILUTFOCTPUPOBATH peIlaeMbIe 3aa9l HECIOKHBIMA CXEMaMH,
TuarpaMMaMu, WHOM TpaduKoil 1 nX KOMOMHAITUSIMU.

KoMMyHuMKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIE JeHCTBUS:

B XOJi¢ OOCyXJeHHs YydyeOHOro Marepualia, pe3ysbTaToOB JIa0OpPaTOPHBIX
paboT M MPOCKTOB 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYXITaeMOU TEMBI U
BBICKA3bIBAaTh HWJICH, HAICJICHHBIC HAa pEIICHHE 3aJaud M MOAJCp)KaHUe
Oaro»keyIaTeIbHOCTH OOIEHNS;

COTIOCTABJIATH CBOM CYXXJEHUS C CYKICHUSIMH IPYTHX YYaCTHHKOB TUAJIOTA,
OOHapYXUBaTh Pa3INIME U CXOACTBO MO3UIIHIA;



BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

nyOJIMYHO TMPENCTaBIATh PE3YJIbTaThl BBHIMOJIHEHHOTO (PU3UYECKOTO OIMbITA
(9KCTIepUMEHTa, UCCIICOBAHUS, IPOEKTA);

MOHUMATh M UCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHONH U MHIMBHIYaTbHON
paboThI IPH PEIICHUH KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATD 1I€JIM COBMECTHOM JESTEIbHOCTH, OPTaHU30BbIBAThH JCUCTBUSA TIO
e€ JTOCTHKEHMIO: PACIPENeNATh POJIH, 00CYXIaTh MPOLIECCHl U PE3yJIbTaThl
COBMECTHOH paboThl, 00001IaTh MHEHUS! HECKOJIBKHX JIIOJIEH;

BBITIOJIHATH CBOIO YacTh Pa0OTHI, JOCTUTash KaueCTBEHHOTO pe3ysibTaTa IO
CBOEMY HAIpPABIICHUIO U KOOPAUHHUPYS CBOM JIEUCTBHUS C APYTUMHU YICHAMU
KOMAaH/Ibl;

OLICHMBATh KayeCTBO CBOETr0 BKJIaJa B OOHIMHA MPOAYKT IO KPUTEPHSIM,
CaMOCTOSITENIEHO C(POPMYIHMPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PerJISITI/IBH])Ie YHUBEPCAJIBHBIC yqeﬁﬂble IlCﬁCTBHSI

Camoopranusanus:

BBISIBJIATH NIPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUSIX, TPEOYIOMIMX IS
pelieHus (U3NIECKUX 3HaAHU;

OpPUEHTHPOBATbCA B  PA3JIMYHBIX  MOAXOAAX  IPHUHATHS  PELICHUHN
(MHAMBUAYAJIbHOE, NPHUHATHE PELIEHUS B TIpylNIe, MNPUHATHE PELICHUN
rpynmnoi);

CaMOCTOSTENIbHO COCTABJISITh QJITOPUTM pELIECHUs (PU3NYECKOM 3alaud WU
IUIaHa HCCJIENOBaHUS C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBATh NIPEIJIaracMble BAPUAHThI PELICHUN;
JienaTh BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyallUu U Mpejjiarath rjiaH e€ N3MEeHEHUS,
OOBSCHATh  NPUYUHBI  JOCTHXKEHUS  (HEAOCTH)KEHHS)  PE3yJIbTaToOB
JesITeIbHOCTH, AaBaTh OLICHKY MPUOOPETEHHOMY OITIBITY;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh (B TOM YHUCJIE€ B XOJ BBINOJTHEHUS
(U3HUECKOro MCCIIEJOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX OOCTOSITENIbCTB,
W3MEHUBILIUXCS ~ CUTyal[Mii, YCTAHOBJICHHBIX  OIIMOOK,  BO3HMKIIHUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa €M U YCIOBHSIM;

CTaBUTb c€0s1 HA MECTO APYroro 4ejaoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
Hay4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIOTUKY JAPYToro;
MpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH PEIICHUH (PU3NUECKUX 3a]ad I B
YTBEPKJICHUSIX HAa HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.



IHPEAMETHBIE PE3YJIBTATDBI

K xonny oOydenus B 9 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e HCMOJb30BATh TOHATHS: CcHUCTeMa OTCu€Ta, MaTepualbHas  TOYKAa,
TPAeKTOPHs, OTHOCHUTEIHLHOCTh MEXaHWYECKOTO IBIDKEHUA, nedopmarus
(ynpyrasi, TmjacTU4yeckasi), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOpPEHHE,
HEBECOMOCTh M TEPErpy3KH, IEHTP TSKECTH, a0CONIOTHO TBEPAOE TEIIO,
IEHTP TSHKECTU TBEPIOTO Tella, paBHOBECHE, MEXaHWYECKHE KOJIeOaHUS U
BOJIHBI, 3BYK, HHQPa3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaja
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh U JTalIbHO30PKOCTh, CIIEKTPhI
WCITyCKaHUs W TOTJIONIeHUs, anb(da-, 0eTa- U ramMma-u3IydeHus, U30TOIbI,
SJIepHAsl PHEPTEeTHUKA;

e pasnuyaTh SBIICHUS (PAaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIUHEHHOE
JIBIKCHUE, PABHOYCKOPEHHOE MPSMOJUMHEMHOE JBUXKEHUE, CBOOOJTHOE
MajJicHUe TeJl, PAaBHOMEPHOE JBUKEHUE IO OKPYKHOCTH, B3aUMOJCHCTBUE
TEJ, PEaKTUBHOE JBHXKEHUE, KojebaTenpbHOEe IABMKEHHUE (3aTyXarolue u
BBIHYKJIEHHBIE KOJeOaHMs), PE30HAHC, BOJHOBOE JBUKECHHUE, OTPAXKEHUE
3ByKa, MPSMOJUMHEWHOE PaCHpPOCTPAHEHHUE, OTPAXKEHUE U MPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKEHHE OEoro CBeTa B
CIIEKTP U CJIO’KEHHE CIIEKTPaJIbHBIX I[BETOB, TUCIIEPCUSI CBETA, €CTECTBEHHAS
PaaMOaKTUBHOCTh, BO3HMKHOBEHHUE JIMHEMYATOrO0 CIEKTpa H3JIY4YEHHs) IO
OMMCAaHUI0 WX  XapaKTepHbIX CBOWCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SBJICHUE;

e pacmo3HaBaTh  MPOSIBIEHUE  M3YYCHHBIX  (PU3MYECKUX  SBJICHUU B
OKpyXXarolieM wmupe (B TOM uucie (PU3NYECKUE SBICHHUS B TPHUPOJE:
MPUJIUBBI U OTJIMBBI, JBUXEHUE IUIaHeT COMHEYHOM CUCTEMBI, PEaKTUBHOE
JNBI)KEHUE JKMBBIX OPraHU3MOB, BOCIPUSITUE 3BYKOB JKHMBOTHBIMH,
3eMJICTPSICEHUE, CECMUYECKUE BOJIHBI, I[yHAMH, 9X0, [IBETA TEJI, ONTUYECKUE
SIBJICHUS B TIpUpoJE, OuoJIoTMYecKoe  JICHCTBHE BUJIUMOTO,
yIbTPa(PUOIETOBOTO W  PEHTITEHOBCKOTO  M3JYyYEHUW, €CTECTBEHHBIN
PaAMOAKTUBHBIN (OH, KOCMHUYECKHE Jy4YH, pPaJIUOAKTHUBHOE W3IyUeHUE
MPUPOJIHBIX MUHEPAJIOB, ACHUCTBUE PAIMOAKTUBHBIX U3yUYECHHUI Ha OpraHu3M
YeJioBeKa), MpPU 3TOM TMEPEBOJAUTHh MPAKTUYECKYIO 3a/ladyy B Yy4eOHYyIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHH;

e OIKCHIBATHh M3YYCHHBIC CBOWCTBA TeN M (DU3UUYECKUE SIBICHUS, HCTOIB3YS
dusnueckne BeTUYMHBI (CpPemHsSII W MTHOBEHHash CKOPOCTh Tella TIpHU



HEPaBHOMEPHOM JBUXKEHUH, YCKOpPEHHE, IEepeMELIEeHne, IMyTbh, YIrioBas
CKOpPOCTb, CHJAa TPEHHUsA, CUJA YIPYrOCTH, CHJIAa TSKECTH, YCKOpPEHUE
CBOOOJHOTO TAaJCHUsS, BEC Tela, UMIYJIbC TeJla, HWMITYJIbC CHIIBI,
MexaHudeckass padoTa W MOIIHOCTh, IOTEHIMAJIbHAs DHEPrusi Tea,
MOJHATOTO HAaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHLHAJIbHAs SHEPIHs CHKATOU
MPYKWHBI, KHHETUYECKAsl SJHEPTrUsl, MOJIHAsI MEXAHUYECKasi SHEPrusl, Mepruo.l
M 4acToTa KoJIeOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTa TOHA,
CKOpPOCTb CBETa, IOKa3aTeldb NPEJIOMJICHUS Cpelbl), MpU ONUCAHUU
NpaBWIBHO TPAKTOBAaTh (PU3WYECKUI CMBICH MCIOJIB3YEMbIX BEJIUYUH,
0003HAUYCHHUA M EAUHMIBI (PU3UYECKHX BEIWYUH, HAXOAUTHh (OPMYIIBI,
CBA3BIBAIOIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JOPYTMMHU BEJIMYUHAMU,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (U3MUYECKUE SBJICHUS U MPOIIECCHI,
UCIIOJIb3Ysl 3aKOH COXPaHEHUs JHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHUS,
MPUHIUI CYNEPINO3ULIUN CUJ, IPUHIUIT OTHOCUTEIbHOCTH ["anunes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3AKOHBI OTPAKEHUS U MTPETOMIICHUS
CBETA, 3aKOHBI COXPAHEHUs 3apsI0BOIO U MAacCOBOTO YMCEN IPU SAEPHBIX
peakiusXx, MpU DTOM JlaBaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa W
3aMKUChIBaTh €r0 MAaTEMATHYECKOE BhIPAKEHUE;

OOBACHATH (PU3MUECKUE TMPOLIECChl U CBOWCTBA TE€l, B TOM YHCIE U B
KOHTEKCTE CUTyalud NpPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
NPUYUHHO--CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JIOTMYECKUX
IaroB C OMopod Ha 2-3 W3Y4YEHHBIX CBONCTBA (DM3MUECKUX SBIICHUM,
(pU3HUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemaTh pacy€THbIC 3a/1ayu (ONMUpAIOLIUEcs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3YS 3aKOHBI M (DOPMYJIbI, CBSI3bIBAIONIME (PU3MUECKUE BETUUYMHBI: Ha
OCHOBE aHajiuM3a YCIOBHS 3aJayd 3alUChIBaThb KPaTKOE YCJIOBUE, BBISBIISIThH
HEJIOCTAIOIINE WM W30BITOUHBIC JaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMbIE Il pEelIeHUus, TMPOBOAUTH pPACU€Tbl U  OLIEHUBATh
PEATUCTUYHOCTD MOJIyYEHHOTO 3HAYCHHS] (PU3HUECKON BEJIMYUHBI,
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TPUA  TTOMOIIIH
(GU3NYECKUX METOAOB, HCIOJB3YySl OINHMCAHWE HCCIEIOBAHUs, BBIICIATD
OpoBepsAeMOe  MPEIINOJNIOKEHUE, OLEHUBATh MPABUWIBHOCTH  MOpSJKa
POBENICHUSI UCCIIEIOBAHUS, AENIaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3YJILTATHI
HaOIIOECHUH U OIBITOB;

MIPOBOJIUTH OTBITHI TTO HAOTIOJACHUIO (DU3UYECKUX SIBICHUN WU (PU3HUECKHIX
CBOMCTB Tel (M3ydeHUE BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS
SHEPIrUU, 3aBUCUMOCTh IMEpUOJa KOJEOAHHM MPYKUHHOTO MAasTHHUKA OT
Macchl rpy3a M >KECTKOCTU MPYKUHBI M HE3aBUCUMOCTb OT aMIUIATY/bI



MaJbIX KOJeOaHWH, MPSIMOJIUHEHHOE PACTIPOCTPAHCHHUE CBETA, PA3I0KEHUE
0enoro cBeTa B CHEKTP, U3YUEHHE CBOMCTB N300paKeHUS B TNIOCKOM 3€pKajie
U CBOWMCTB HM300pakeHHs MpeAMeTa B coOuparoiield JHMH3e, HaOII0JeHUE
CIUIOLIHBIX U TUHEHYATHIX CIIEKTPOB U3IIYUYECHHS): CAMOCTOATEIHLHO COOUPATh
YCTaHOBKY U3 M30BITOYHOTO Habopa 000pyI0BaHMs, OIUCHIBATH X0/ ONBITA U
€ro pe3yibTaThl, POPMYIHUPOBATH BHIBOIBL;

MPOBOANTH TPU HEOOXOIMMOCTH CEpHUIO0 MPSMBIX HM3MEPEHUH, OMpeess
CpelHee 3HaueHUE u3MepsieMOod BedMuMHBI  ((DOKYCHOE paccTOsTHUE
cobuparomieid  JIMH3bI), OOOCHOBBIBaTH BBIOOp crocoba HW3MEpPEHHS
(M3MEpUTENBHOTO TPUOOPA);

MPOBOAWTH  HCCIIEIOBAHWE 3aBUCUMOCTEH  (U3WYECKUX BEIHYUH C
UCIOJIb30BaHUEM IPSIMBIX U3MEPEHHUH (3aBUCUMOCTB IyTH OT BPEMEHU IpU
PaBHOYCKOPEHHOM  JBMKEHMHM O€3 HaudaJbHOW CKOpPOCTH, MEpHoja
KoJIeO0aHUIT MaTeMaTUYECKOr0 MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTH yTJja
OTpaXEHUS CBETA OT yIiia MaJeHUsl M yria MPeJOMIICHUS OT yTiia MaJCHHUs):
IUIAHUPOBATh  HCCJENOBAHUE, CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY,
(uKcHUpOBaTh Pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYUH
B BUJI€ TaOnuIl U TpaduKOB, JA€JIaTh BBIBOABI IO PE3yJIbTaTaM UCCIEIOBAHNUS;
MPOBOANTH KOCBEHHBIE N3MEPEHUS (PU3NUSCKUX BEIUIUH (CPEIHSISI CKOPOCTh
M YCKOpDEHHE TeJda TMpH pPaBHOYCKOPEHHOM JBI)KCHHHU, YCKOPECHHE
CBOOOMHOTO TaaeHUsA, KECTKOCTh TPYXHUHBI, KOIDPHUIMEHT TpeHus
CKOJIb)KEHUS, MEXaHMuyeckas pabdoTa M MOIIHOCTb, YacTOoTa M TEpUOJ
KoJIeO0aHUI MaTeMaTUYEeCKOro U MPYXUHHOTO MasTHUKOB, ONTUYECKasl CUIIa
coOuparoliel JIMH3bL, PAJAUOAKTUBHBIA (DOH): IUIAHUPOBATH H3MEPEHUS,
coOMpPaTh IKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHSTH U3MEPEHUS, CIIEIYs
OpeUIOKEHHON  MHCTPYKLMH, BBIUMCISATH 3HAYEHHWE  BEJIUYMHBI U
aHAJIM3UPOBATh MOIYYECHHbIE PE3YJIbTAThl ¢ YUYETOM 3aJJaHHOW MOTPEIIHOCTH
W3MEpPECHU;

coOJI0/1aTh MpaBUiia TEXHUKU O€30MacHOCTH MpU padoTe ¢ JadopaTOPHBIM
000py10BaHUEM;

pa3ianyaTh OCHOBHBIE TMPHU3HAKU HW3YYCHHBIX (PU3MUECKHX MOJEJeH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPOE TEJO, TOUCUHBIM HCTOYHUK CBETA,
JTy4, TOHKas JMH3a, TUIAHETapHas MOJAeTb aToMma, HYKIOHHas MOJETh
aTOMHOTO S/1pa;

XapaKTepu30BaTh  MPUHIUIBI  JACHCTBUS ~ M3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpOM HAa HX onucaHus (B TOM YHUCIE:
CHUIOMETP, AATYUKHU MOJI0KEHUS, PACCTOSHUS U YCKOPEHUS, paKkeTa, HXO0JOT,
OUYKH, MEPHUCKOIN, QoToamnmnapar, ONTHYECKUE CBETOBOJIbI, CIEKTPOCKOIL,



JI03UMETp, kKamepa BuibcoHa), UCMONb3ysl 3HAHUSL O CBOMCTBAX (PU3UUYECKUX
ABJICHUH ¥ HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH HM3YyYECHHBIX TEXHHUYECKHX
YCTPOMCTB, U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTUYECKHUX IMPOLIECCOB IPU
pelmieHur  y4eOHO--IPaKTHUYECKHX  3aJa4, ONTHYECKHUE CXEMbl JUIA
MOCTPOCHHUS N300paXKEHHH B IMJIOCKOM 3€pKajie U cOOUparomiei TuH3e;
MPUBOIUTH MPUMEPHI (HAXOUTh UH(POPMALIHIO O TPUMEpaX) MPAKTHIECKOTO
UCIOJb30BaHUS (PU3MYECKMX 3HAHUH B IOBCEAHEBHOM JKU3HHU JJIs
oOecnieueHrs 0€30MaCHOCTHU MPU OOpalllEeHUH ¢ MPUOOpaMU U TEXHUUECKUMHU
YCTPOMCTBAMM, COXPAHEHUS 310POBBS U COOIIOJEHUS HOPM SKOJOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

OCYIIECTBIIATh MOUCK MHPOpMaLuu (PU3HUECKOTo coepkanus B MIHTepHeTe,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsl IOMCKOBBIA  3amlpoc, HAXOIUTh NYyTH
ONpe/AeNeHUs] JOCTOBEPHOCTH IMOJyYEHHOM MH(POpMAUM Ha OCHOBE
MMEIOIIMXCS 3HAHUI U IONOJHUTEIbHBIX HCTOYHHUKOB,;

MCIIOJIb30BaTh IPH BBIMOJIHEHUH YYEOHBIX 3aJaHUil HAYYHO--TIOMYJIAPHYIO
JAUTEpaTypy (pU3MUECKOro COAeprKaHUs, CIPABOYHBbIE MaTEpUaibl, PECYpPCHI
cetu MHTepHeT, BiageTp NpUEMAaMU  KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3oBaHus HHPOPMALIMU U3 OJHOW 3HAKOBON CUCTEMBI B JIPYTYIO;
co3JaBaTh COOCTBEHHbIE MUCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE
uHpOpMaMM M3 HECKOJbKUX MCTOYHUKOB (PU3HUECKOr0 COAEpKaHUS,
NyOIMYHO TPEACTABISATh PE3YyJIbTaThl MPOCKTHOW WM HCCIEI0BATEIbCKON
JNEATENBHOCTH, MIPU 3TOM T'PAMOTHO MCIIOJb30BATh U3YUYECHHBIN MTOHITUWHBINA
anmapaT HW3y4aeMmMoro pasjena (QU3MKM W CONPOBOXIATh BBICTYIJICHUE
MpEe3eHTalUeN ¢ y4U€TOM 0COOEHHOCTEN ayJUTOPUU CBEPCTHUKOB.
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1O paMME HaGopaTOpHBIE o0Opa3oBaTeIbHbIC
P paboThl PeCYpent
Paznen 1. Mexanuueckue siBJeHHSA
1.1 Mexannueckoe 10 1 https://m.edsoo.ru/7f41a4a6
JBMOKEHHE U CIIOCOOBI
ero OIucaHus
1.2 BzaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 40
Pa3nen 2. Mexanndeckue KoJ1e0aHUS M BOJIHBI
2.1 MexaHH4eCKHe 7 3 https://m.edsoo.ru/7f41a4a6
KOJICOaHH
Mexanndeckue BOJIHEL. | 8 1 3 https://m.edsoo.ru/7f41a4a6
2.2 3BYK
Htoro o pasaeny 15
Pa3nes 3. DjieKTpOMarHuTHoOE MoJie U 3JIEKTPOMATHUTHBIE BOJIHBI
3.1 [DJIEKTPOMAarHUTHOE 6 2 https://m.edsoo.ru/7f41a4a6
roJje u
AIIEKTPOMATrHUTHBIC
BOJIHBI
Utoro mo pasaeny 6
Pa3nen 4. CBeToBbI€ SABJIEHHS
4.1 [(3aKoHEBI 6 2 https://m.edsoo.ru/7f41a4a6
acTpOCTpaHEHUS CBETA
4.2 JIWH3H ¥ ONITUYECKHE 6 3 https://m.edsoo.ru/7f41a4a6
npubopsI
4.3 Pasznoxenue 6emxoro 3 2 https://m.edsoo.ru/7f41a4a6
CBETa B CIIEKTP
Uroro no pasaeny 15
Pa3znen 5. KBanToBble IBJIEHUA
5.1 Wcnyckanue u 4 1 https://m.edsoo.ru/7f41a4a6
MOIJIOIIEHUE CBETA
ATOMOM
5.2 CrpoeHue aTOMHOTO 6 1 https://m.edsoo.ru/7f41a4a6
sIpa
5.3 SlmepHble peakuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15




Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb

6.1 [TloBropenue n 9 2 https://m.edsoo.ru/7f41a4a6
00o001IeHe
coJiep KaHus Kypca
¢dbusuku 3a 7-9 knacc

OBIIEE KOJIMYECTBO 102 27

YACOBIIO ITPOTPAMME

TemaTH4yeckoe INIAHUPOBAHHUE C YKA3AHUEM KOJIHYECTBA AKAACMHUIECCKHUX YaCO0B,
OTBOJAMMBIX HA OCBOCHHE KAKA0H TEeMbI

DJIeKTPOHHbIE
Ne nudpoBLie
Tema ypoka Koauuecrso | /Jlara bp
n/n o0pa3oBaTe/bHbIE /3
pecypchl
Pa3nen 1. Mexannueckue sisjieHusi (40)
1.1 Mexanudeckoe IBUKeHHEe U cIIOcOObI ero onucanus (10)
MexaHn4deckoe

1 JBH>KeHUE. MatepualibHas
TOYKA
Cucrema otTcuera.

5 OTHOCUTENBHOCTH bu6mmoreka [JOK
MEXaHUYECKOI' 0 https://m.edsoo.ru/ff0ad474
JIBHIKCHUS
PaBHOMepHOE

3 pSIMOJIMHEHHOE bubmorexa HOK

P https://m.edsoo.ru/ff0ad19a
JBHKCHHUE
HepasHomepHoe

4 MPSMOJIMHEIHOE
neukenue. CpenHss u
MTHOBEHHAsi CKOPOCTh
[IpssMmonuHeitHOE

5 ABHOYCKOPEHHOE bubmorera [JOK
p yerop https://m.edsoo.ru/ff0ad8d4
JBH)KEHUE. Y CKOpEHUE
CxopocThb

5 NPSAMOJIMHEHHOTO
PaBHOYCKOPEHHOTO

newkenus. ['paduk



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

CKOPOCTH

JlabGoparopHasi pabdora
Ne 1 "Onpenesienne

YCKOPEHHS TeJia pH bubnuoreka [IOK
7 1
PAaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JABUKEHHUH 110
HAKJIOHHOM T10cKoCcTH"
CBoboHOE MazieHue Te.
8 1
OmnpiThl [Nanmnes
PaBHOMepHOE BHKEHUE
10 OK HocTH. [lepro
9 u qacf(leX:l obpa eHIE;I " 1 bubmorexa HOK
N pait ’ https://m.edsoo.ru/ff0ae176
Jluneiinas u yriosas
CKOPOCTH
10 LlenTpocTpeMurenbHoOe 1
yCKOpEeHHUE
1.2 B3aumopeiictBue e (20)
1 [IepBeiit 3akoH HproToHA. 1 bubnmoreka [JOK
Bexkrtop cubr https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. 1 bu6nuorexa [IOK
PaBHOelicTBYIOIIAsA cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. 1 bub6nuorexa [IOK
Cyneprno3unus cui https://m.edsoo.ru/ff0ae982
Pemenue 3anau Ha
14 1} I/IMGHGHI/ICI[ 3aKOHOB 1 bubmmorexa [OK
P https://m.edsoo.ru/ff0aeb6c
Herorona
Cuna ynpyroctu. 3akoH bubnnorexa [JOK
15 1
I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenwue 3anaq mo Teme 1
«Cuna ynpyroctu»
JlabopaTopHas padora
17 Ne 2 :On I()e enelr)me 1 bubmmorexa [OK
j pet https://m.edsoo.ru/ff0aee28
“KeCTKOCTH NMPYKHUHbD)
bu6mmorekxa [IOK
18 1
Cuua Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau mo teme 1 bu6mmorekxa [JOK
«Cwuia TpeHus» https://m.edsoo.ru/ff0afa26
JlabGoparopHas pabdora
20 Ne 3 "Onpenenenne 1 bubnuoreka [JOK

k03¢ dpuuneHTa TpeHus
CKOJIbKeHus "

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0adb18
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

21

Pemrenue 3agad mo reMe
"3axoHsl HeroTona. Cuia
ynpyroctu. Cuiia Tpenus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0afb8e

22

Cuia TSKECTH U 3aKOH
BCEMHUPHOTO TATOTCHUSI.
YckopeHue cBOOOTHOTO
najieHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af044

23

Ypok-koH(bepeHIus
"JIBU>KEHUE TEJI BOKPYT
IPaBUTAIMOHHOTO IIEHTPA
(Conneunas cucrema).
lanmaktuku"

24

25

26

27

Pemenue 3aau o teme
"Cuna TsDKECTH M 3aKOH
BCEMUPHOIO TAroTeHus"

[lepBas kocMHuueckas
ckopocTh. HeBecomocTh 1
neperpys3ku

PaBHOBecue
MaTepuanbHOIl TOUKH.
AGComI0THO TBEPAOE
teno. PaBHoBecue
TBEPIOTO TeJIA ¢
3aKpEIUIEHHON OChIO
BpallleHUs

MowmeHnT cuinsl. Lientp
TSAKECTH

bubmuoreka [JOK
https://m.edsoo.ru/ff0af5f8

bubmuoreka [JOK
https://m.edsoo.ru/ff0af33c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0afe36

28

Pemrenue 3agad mo reMme
"MowmeHT cuisl. LlenTp
TsoKecTH"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b02b4

29

ITonroroBka K
KOHTpPOJIBbHON paboTe 1o
TeMe "MexaHndeckoe
JIBIDKEHHE.
BzanmoneiicTBue Ten"

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0b0408

30

KonTtpoabHnas padora Ne
1 mo Teme
"MexaHHuecKoe
JBHKEHHE.
B3aunmopeiicrBue Tea"

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0b06ec

1.3 3akoubI coxpanenus (10)



https://m.edsoo.ru/ff0afb8e
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

Nmnynsc Tenma. UMmysse
CWJIBL. 3aKOH COXpPaHEHUS

bubmuoreka [JOK

1 .
3 HMITYI6CA. YIIPYToe i https://m.edsoo.ru/ffOb07fa
HEYIPYroe
B3alMOJIECICTBUE
Pemenue 3agau no reme
32 "3aK0H COXpaHEHUS bubmoreia OK
xp https://m.eds00.ru/ff0b096c
UMITyJIbCa
VYpoxk-koHpepeHuus
33 "PeakTUBHOE ABUKCHHUE B
MpUPO/JIE U TEXHUKE"
34 Mexanunyeckas paboTa u bubmuorexa [JOK
MOIIHOCTb https://m.edsoo.ru/ffObOa84
Pabota cHIIBI TSIKECTH,
35 CHWJIBI YIIPYTOCTH U CHJIBI bubmorera [JOK
YHpyT https://m.eds00.ru/ff0b0db8
TPCHUS
JlabopaTopHas padora
Ne § «Onpenesienue
PadoThI CHJIBI TPEHUs!
36 NPH PAaBHOMEPHOM
JABUKEHUH TeJia 1o
TOPU30HTAJIbHOM
MOBEPXHOCTH»
37 CBsi3b DHEpPTUH U PaOOTHI.
[ToTenuuanpHas HEpTUs
Kunernueckas sneprus.
38 Teopema 0 KHHETHYECKOH bubmorexa HOK
p https://m.edsoo.ru/ff0b0c32
SHEPTUU
39 3aKOH COXpaHEHUS
SHEPTUHU B MEXaHUKE
JlabopaTopHasi padora
40 Ne 6 <FI/I3 tll)eﬂneialcona bubmmorexa [OK
) Y https://m.edsoo.ru/ffOb12fe
COXpaAHEHHS JHEPTUMN»
Paznen 2. MexaHu4yeckue KoJjiedanusi 1 BOJTHbI (15)
2.1 Mexanunveckue kosedanus (7)
KonebarenpHoe
41 BI)KEHHUE U €T0 bubmorexa HOK
A https://m.edsoo0.ru/ff0b1858
XapaKTePUCTHKU
42 3aTyxatromue KojieOaHusl. bubnuoreka [JOK

Brinyxiennbie

https://m.edsoo.ru/ff0b20f0



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

KkoJiebanus. Pesonanc

43

44

Matematuyeckuii u
MPY>KUHHBIA MasSTHUKH

Ypoxk-uccienoBanue
«3aBUCUMOCTD ITEpHOJa
KoJ1e0aHuM OT KECTKOCTU
MIPYXUHBI U MAcChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamienue 3eprun
MIPU MEXaHUIECKHIX
KOJIEOaHUAX

46

JlabopaTopHas padora
Ne 7 «Onpenenenue
4acToThI U epuoIa
KOJIe0aHM i MPY’KMHHOTO
MAaSITHUKA»

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

47

JlabopaTopHas padora
Ne 8 «IIpoBepka
He3aBHCUMOCTH Nepuojaa
KoJIe0aHmii rpy3sa,
MOJBELICHHOI0 K HUTH,
OT Macchl Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ffOb197a

48

49

50

2.2 MexaHu4eckue BOJHBI. 3B

MexaHn4eCKHEe BOJIHBI.
CBoliCTBa MEXaHUYSCKUX
BOJIH. [IponosibHBIE 1
MOTNIEPEUHBIE BOJIHBI
Vpok-koHpepeHus
"MexaHH4YeCKHE BOJIHEI B
TBEPIOM TeEIIE.
CelicMuuecKkue BOITHBI"

3Byk. Pacnipoctpanenue n
OTpa)KEHUE 3BYyKa

yK (8)

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb21fe

51

Ypoxk-uccienoBanue
"HaGmronenue
3aBUCHMOCTH BBICOTHI
3ByKa OT 4YacTOTHI"

52

I'poMKoOCTB 3ByKa 1
BBICOTA TOHA.
AKYCTUYECKUI PE30HAHC

53

VYpoxk-koHpepeHuus
"VbpTpa3ByK u

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



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

54

nH(Pa3BYK B IPUPOAE U
TexHuke"

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
TeMe "3aKOHEBI
COXpaHEHHUS.
MexaHn4decKne
KoyieOaHus U BOJHEI"

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

55

Konrtpoabnas padora Ne
2 no Teme ""3aKOHBI
COXpPaHeHMS.
Mexannueckue
K0JIe0aHHus ¥ BOJIHbBI"

56

Pa3zgea 3. JjeKTpOMarauTHoOE 1moJie ¥ 3JIeKTPOMarHuTHbIe BOJIHBI (6)

BHeKTpOMaFHI/ITHoe I10JIC.
BHGKTpOMaFHI/ITHHC
BOJIHBI

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

57

CaoiicTBa
3JIEKTPOMArHUTHBIX BOJIH

58

VYpok-koHpepeHus
"[Ikana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonn3oBanme
3J€KTPOMAarHUTHBIX BOJIH
JIISI COTOBOM CBSI3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypoxk-uccienoBanue
"N3yueHue cBOMCTB
AJIEKTPOMArHUTHBIX BOJTH
C TTIOMOII[BI0 MOOHMIIBHOTO
tenepona”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemrenue 3agaq Ha
ONPEAEIICHUE YaCTOThI 1
JJINHBI
3JIEKTPOMATHUTHOMN BOJIHBI

61

DJIEKTpOMarHuTHast
npupona ceera. CKopocTh
cBeta. BonHoBbIe
CBOICTBA CBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

Pa3nen 4. CBeroBble siBjieHus (15)
4.1 3akoHbl pacnpocTpaHenus cBera (6)

62

Hctounuku cBera.

1

bubmuoreka [JOK



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0

IIpssMonuneHoe
pacmpocTpaHEeHHE CBETA.
3armenus ConHua u
Jlynbl

https://m.edsoo.ru/ff0b3658

63

3aKOH OTpa)KEHUS CBETA.
3epkana. Pemenue 3amnau
Ha IPUMEHEHHUE 3aKOHa
OTPaKCHHS CBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff0b38c4

64

65

66

[Ipenomnenue cBera.
3aKoH IpeJIOMJICHUS CBETa

ITonHoe BHyTpeHHEE
OTpa)KE€HUE CBETA.
Hcrnonbs3oBanue MOIHOTO
BHYTPEHHETO OTPAKEHUS
B OIITUYECKHUX CBETOBOAAX

JlabGoparopHnasi padora
Ne 9 "UccaenoBanue
3aBHCHMMOCTH yIJia
NpeJIoMJIeHUsI CBETOBOI0
Jiy4a OT yrJia najeHust
HA rpaHuue '"'Bo3ayx-
crekJo""

bu6mmoreka [JOK
https://m.edsoo.ru/ffOb3aea

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3c5c¢c

67

VYpoxk-koHpepeHuus

"M cnoip30BaHKE TOIHOIO
BHYTPEHHETO OTPaKCHUS:
CBETOBOJIBI,
ONTHKOBOJIOKOHHAS
CBS3b"

68

4.2 JIun3sl U onTuveckue npudopsi (6)

JInmu3el. OnTudeckas cuia
JIMH3bI

1

bu6mmorekxa [IOK
https://m.edsoo.ru/ffOb3f2c

69

[Toctpoenue
M300pakeHUH B JIMH3aX

but6mmorexa [IOK
https://m.edsoo.ru/ff0b444a

70

JlabopaTopnas paGora
Ne 10 "Omnpenenenue
¢okycHoro paccrosinust
U ONITUYECKOMN CHJIIbI
coOuparoueii TUH3bI"

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4206

71

VYpoxk-koHpepeHuus
"OnTHyecKue JINH30BbIE
puoopsI"

bubmuoreka [JOK
https://m.edsoo.ru/ff0cOa7e



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e

['na3 xak onrtuueckas bubnmoreka [JOK

72 cucremMa. 3peHue 1 https://m.edsoo.ru/ff0b4684
VYpok-koHbepeHIus
73 "edextol 3penus. Kak 1
COXPAaHUTH 3peHue"
4.3 Paznoxkenue 0esioro ceera B cnekrp (3)
Pasnoxxenue 6enoro csera
B crieKTp. OnbIThI Bu6miorexa LOK
74 Heiorona. Crioxkenne 1 https://m.edsoo.ru/ffOc0f4c
CHEKTPAJIbHBIX LIBETOB.
Jucnepcus ceera
JlabGoparopHuasi pabdora
Ne 11" OnbITHI IO
pa3ioxeHuIo 6e10ro
CBeTa B CIIEKTP U bubnnoreka [JOK
75 1
BOCIIPHUSATHIO LIBETA https://m.edsoo.ru/ff0cOe2a
NnpeaMeToB MPH UX
Ha0JII0IeHU N Yepe3
BeTOBbIE PUILTPHI"
YPOK-IpaKTUKYM
"BonHoBBIE CBOMCTBA
76 CBETA: IUCTIEPCHS, 1
uHTepepeHIus u
nudpaxus”
Paznen 5. KBanrosble siBjienus (17)
5.1 UcnyckaHue U NOIJIOIIEHUE CBeTa aTOMOM (4)
Omnertel Pesepdopaa u
77 nnaHeTapHas[pg)oieﬂnL 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c12a8
aToma
78 [Tocrynater bopa. Monens 1
aroma bopa
Hcnyckanne n
79 MOTJIOIIEHUE CBETa 1 bu6mmorekxa [IOK
atroMoM. KBaHTBI. https://m.edsoo.ru/ff0c144c
JInHenyaTele CIIEKTPbI
Ypok-npakTuk
80 "}II)a6n}0p)1eHHe }Clll\'I/IeKTpOB 1 bubmorexa HOK
Y https://m.edsoo.ru/ff0c1550
UCITyCKaHUs
5.2 Ctpoenne aromHoro siapa (6)
81 PanuoakTUBHOCTE U €€ 1 bubnuoteka [JOK

BUBI https://m.edsoo.ru/ff0c1672



https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

82

83

84

CrtpoeHune aTOMHOTIO sizipa.
Hyknonnas Mmonens
PagnoaxkTuBHbIE
npeBpaiieHus. 130Tonsl

Pemrenue 3agad mmo reMe:
"PanyoaKTUBHEIE
npespaiieHus"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c18ac

bu6mmoreka [JOK
https://m.edsoo.ru/ff0clal4

bubmuoreka [JOK
https://m.edsoo.ru/ffOclb4a

85

86

87

88

89

[Tepuon nmonypacnana
Ypok-koH(bepeHIus
"PanyoaKTUBHEIE
W3ITy4eHUs B TIPUPOJIEL,
MeIUIUHE, TEXHUKE"

SnepHble peakIuu.
3aKOHBI COXpPaHCHUS
3apsI0BOTO U MacCOBOTO
YHCeN

DHeprusi CBA31U aTOMHbBIX
sinep. CBsI3b Macchbl U
SHEPIUU

Pemenne 3amad mo teme
"SAnepubie peakuun"

5.3 SInepubie peakuuu (74)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2126

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcld7a

90

Peakuuu cunrtesa u
nenenus saep. ecrounukn
sHeprun CoJiHIIa U 3BE3]T

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepeHuus
"SI nepHast SHEpreTUkKa.
HecTBus
paZoaKTUBHBIX
W3JIy4YECHHI Ha )KUBbIE
OpraHusmsl"

92

IloaroroBka x
KOHTpPOJIBbHON paboTe 1o
Teme "DIEeKTPOMArHUTHOE
noJje. DIeKTPOMarHuTHhIE
BOJIHBI. KBaHTOBBIE
SIBJICHUS"

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0c223e

93

KonTpoabHast padora Ne
3 mo Teme
"JIeKTPpOMarHuTHOE
no.Jie.



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

JIEKTPOMarHuTHbIE
BOJHBLI. KBaHTOBBIE
apjaenusa"

Pa3znen 6. [loBTOpuTEILHO-00001AOIIMIA MOAYb (9)

[ToBTOpEeHME, 0000IIECHNE.
Jlaboparopubie pabOTHI 1O

bu6mmoreka [JOK

o4 Kypcy "B3aumoneiictue https://m.edsoo.ru/ff0c245a

Ten"
[ToBTOpeHmE, 0600IIEHNE.
Pemenue pacuyeTHbIX U
95 Ka4yeCTBEHHBIX 3aJ]1a4 110 bubmmorexa [IOK
https://m.edsoo.ru/ff0c2572
teme "TemnoBsie
nporecch”
[ToBTOpeHME, 0600IICHNE.
Pemrenue pacueTHbIX U

9 KayeCTBCHHBIX 33124 110 bu6mmoreka [JOK
teme "KIIJ] TerimoBsix https://m.edsoo.ru/ff0c2a22
JIBUTATEIICH U
3JEKTPOYCTAHOBOK"

97 HTorosasi KOHTpOJILHAS bu6nuorexa [IOK
padora Ne 4 https://m.edsoo.ru/ff0c2b30
IToBTOpenue, o6o0IEeHNE.

08 Jlaboparopubie paboThI 1O bubnunoreka [JOK
Kypcy "CseToBble https://m.edsoo.ru/ff0c2c52
SIBJICHUSA"

IToBTOpenue, o6o0IEeHNE.

99 PaboTa ¢ TekcTtamu 1o bu6mmoreka [IOK
Teme "3aKOoHbI https://m.edsoo.ru/ff0c2d6a
COXpaHEHUs B MeXaHUKe"

[ToBTOpenue, 0600IIEHNE.

100 Pabota ¢ TekcTamu 1o bu6mmorekxa [OK
teme "Konebanus u https://m.edsoo.ru/ff0c2e82
BOJIHBI"

[ToBTOpenue, 0600IIEHNE.
101 PaboTa ¢ TekcTamu 10 bubmorera [JOK
https://m.edsoo.ru/ff0c3044
TeMe "CBETOBEIC SIBIICHUS"
[ToBTOpenue, 0600IIEHNE.
102 Pabora ¢ Tekctamu 1o

TeMe "KBanToBas u
snepHas pusuka"



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102
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