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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHON 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «Duzukay.

Copepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (opMupoBaHHe
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOYYAIONIMXCS U OPraHU3ALMIO H3YYCHHUS
¢bu3MKN Ha AEATETBbHOCTHOM OcHOBEe. B mporpamMme mo (u3HMKE yYUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOTOo mpenmera B peanm3anuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYy4EHHs, a TAaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TIporpaMmma mo ¢Qu3uke pa3zpaboTaHa C UENBIO OKAa3aHUS METOIUYECKOU
MIOMOIIH YYUTEIIO B CO3/IaHUU paboueit mporpaMmbl IO y4eOHOMY TPEIMETY.

dusuka sBISETCS CUCTEMOOOPA3YIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4€OHBIX
IPEIMETOB, IOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHOHAYYHYIO KapTUHY MHpa, MPEJOCTAaBIICT Hauboliee SCHBIC
o0Opa3Ilpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUM €CTECTBEHHOHAYYHOW T'PAMOTHOCTH U
UMHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENINoJiaracT OBJIAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UHTEPNPETHUPOBATH  JIAHHBIE W  HCIOJb30BaTh  HAyYHBIE
JI0Ka3aTeNbCTBA JUIsl TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit ®Denepauuu, pealn3yrOmKUX
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepersa npocseienust Poccutickoii @enepanuu (poTokos oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

IpHOOpeTEHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYCHHs OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA JAPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEIACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCUOHANILHON ACATEIBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOJATOTOBKA K
JaJbHEHIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MporpaMMbl 10 (HU3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHrue 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIEeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHIATH (U3UYECKUE SBJICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCIIOJIb30BaHUEM (DU3MYECKUX MOJENEH, TBOPUYECKMX U TMPAKTHUKO-
OpUEHTHUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHN HAONIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIMEll PU3MUECKOTO COAEpKaHUs,
BKJTFOYAsi HTHPOPMAIIUIO O COBPEMEHHBIX JOCTIIKEHUSX (DU3HKH, aHAIIA3 H
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
c GU3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanust oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HEZEN0), B §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 gaca (3 yaca B HEJETIO).

[Ipennaraemelii B mporpaMMe no (u3MKe MepedyeHb JabopaTOPHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapakTep, YUUTENb JeIaeT BEIOOP MPOBEICHHUS



7abopaTopHBIX PabOT W OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEH
OOyYaroIMXcs, CIHUCKA AKCIIEPUMEHTAIBHBIX 3aJlaHUH, MPEIaraéMbIX B paMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa MO0 (hU3HKE.



9 KIIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannueckoe JIBWKEeHHE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsiMosiHelHOe JABmkeHue. CpellHsis 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOe
najgenue. OnbIThl ['anumes.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpallieHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3axkoH Herorona. Tperuii 3akoH HeroToHa.
[IpuHIUII CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetT BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynibe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa CWiI TSHKECTH, YNPYTOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEprus cxxaTol npykuHbl. Kunernueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOnrogeHue MexaHMUYeCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€ WU TPACKTOPUM NBUKEHUS OAHOTO M TOTO K€ Tela
OTHOCHUTEIIBHO PA3HBIX TEJl OTCUYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO JIBUKECHHS.
HccnenoBanre Npu3HakoB PaBHOYCKOPEHHOTO IBUXKCHUSI.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Habnronenne MexaHMueCKuX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexkay npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUN OTHOCUTEIIBHO
KaOuHeTa (PU3UKU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKEHUH.

[lepenaya uMItyabca Mpu B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHEe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
Hab6nrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKON IHEPTUuu PHU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeJIa MOJ IEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa IJsi pa3roHa U JaJbHEWIIEr0 PaBHOMEPHOTO
JBYDKCHUS [IAPUKA WIIN TEIICKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUSI Opycka WM JBUKECHUS
HIapUKa 10 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teja IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HaKJIOHHOM ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUMOTE3bl: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kKodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

OnpeneneHne KECTKOCTU NPYKUHBI.

Omnpenenenue paboThI CHIIBI TPEHUS TPU PABHOMEPHOM JIBUKEHUU TeJa 10
TOPU30HTAIBLHON TOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
WCITIOJIb30BAaHUEM HEIOJABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXPAHEHHS YIHEPTUH.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJHBI.

KonebarenbHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHU: TIepUOI,
4acToTa, aMIUINTyAa. MaremMaTnueckuil U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyXkzaeHHble — kojeOaHusa.  Pe3zoHaHc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U



nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJAOM TEJE, CEUCMUYECKUE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa TOHA. OTpakeHue 3Byka. MHpa3Byk u
yIbTPa3BYK.

Hemoncmpauyuu.

1. HaOmrogenue koneOGaHuM Tesl MOJ ACUCTBUEM CHUIIbI TSXKECTH U CHUIIbI
YIOPYTOCTH.
HaoGmronenue konebanuii rpy3a Ha HUTU U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIGOAaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
./Iaﬁopamopnbte pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M IepUoja KojeOaHMM MaTeMaTu4ecKoro

MasiTHUKA.
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2. OmnpeneneHue 4acTOThI U Mepuoa KojaebaHu Mpy>KMHHOTO MasTHUKA.
3. HccnepgoBanue 3aBUCUMOCTH MEPHOIA KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUW Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KojaeOaHwuit
MPYKMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOHOTO MaICHHUS.
Pazgea 10. DineKTpoMarHuTHoe moJjie M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETA.
Hemoncmpauuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomul u onvimaol.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€e SIBJICHHS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pactipoctpanHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akOH MpeloMieHUs cBera. [lonHoe BHYTpEHHee
OTpakeHHE cBeTa. Ficnmonb30BaHME TMOJHOIO BHYTPEHHETO OTPaXKEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon gydeit B nua3e. OnTHueckas cucteMa (hoTtoarmapara, MUKPOCKOTA
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaaibHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX LBETOB. J{HUcniepcus cBeTa.

Jemoncmpayuu.

[IpsamonuHeHOE pacCIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tony4yenue n300pakeHU# B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[TpuHun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIIA.

10. Moxens riasza.

11. Paznoxenue 6enoro cBera B CIEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia

naJIeHuUs.

2. M3yueHue xapakTEpUCTHK N300PAKEHUS MPEAMETA B TIIOCKOM 3€pKajle.

3. HccnegoBaHue 3aBUCHUMOCTH YIUIa MPETOMIIEHUS CBETOBOTO JIy4ya OT yrJjia

NaJICHUS! Ha TPAHULIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIEH JTUH3BI.
OmnpeneneHue HOKYCHOTO pacCTOSTHUS U ONTUYECKON CUIJIBI COOUparomieit
JINH3BI.

6. OTBITHI 1O Pa3JI0KEHUIO OEJIOT0 CBETAa B CIIEKTP.

7. OnBITEI IO BOCIHPHUATHIO I[BETa MPEAMETOB NMPU UX HAOIIOJCHUM Yepe3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanTOBbBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHass mojens atoma. Momens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.
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PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-usnydeHus. CTpoeHHEe aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sJIEP.

SnepHble peaknuu. 3aKOHBI COXPAHEHUs 3apsiiOBOIO U MAacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX snep. CBs3p Macchl W dHEpPruM. Peakiuu cuHTE3a U
nenenusd sinep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA KUBBIE
OpTaHU3MBI.

Hemoncmpauuu.

1. CHeKTpbl U3IYyYEHHUS U MOTJIOIICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAOpoOA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Paborta cuéTunka HOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uzinydeHus NpupOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HaGnroneHue CrulonIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TpPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTUBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENHEHO-00001AI0IUK MOTYJIb IIPEIHA3HAYEH JJISl CUCTEMATHU3aluN
1 00001IeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA ACSITEIILHOCTH, MPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a Takke A MOJATOTOBKU K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY 10 (pu3uke ajis 00y4arolmuxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJU3yIOTCSd U CUCTEMATU3UPYIOTCS BHUJIBI
JESITEIbBHOCTH, Ha OCHOBE KOTOPBIX 0OECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METalpEeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUSI, TPUMEHSS T[OJy4YCHHbIE 3HAHHWS, peumaTh 3ajJadyd, B TOM YHUCIE
KA4ECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[TpyuHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOJIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHMWA pacro3HaBaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY KAIOLIEH NMPUpPOe U MOBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAy4YHbIE METO/IbI UCCIIEOBaHUS (PU3NUECKUX SBIICHUH, B TOM
qucIie JUisl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;



O0OBACHATH Hay4YHBIC OCHOBBLI Hanbojee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TGXHOJIOFHIZ, HalIpuMEp, IMPAKTUICCKOTO UCIIOJIB30BaHHA PA3JIMIHBIX KCTOYHUKOB
9HCPI'MK Ha OCHOBC 3daKOHA IPCBpAICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BHUIOB
OHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare usyueHnus UMK Ha YpOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) mnaTpMoTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKol HayKu;

— LIEHHOCTHOE OTHOIIEHHUE K TOCTUKEHUSIM POCCUNUCKUX YUEHBIX-(U3UKOB;

2) rpamJIaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYXJIECHUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUHN
bu3uKy;

— OCO3HAaHHME BaXHOCTH MOPAIBHO-3TUYECKUX MPUHIMIIOB B JESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (PU3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHMUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MUECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYpPBIL;

— pa3BUTHE HAy4YHOW JHO0O3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NeATEIIbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOrO TOBEICHUS Ha
TPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOpMUPOBAHHOCTH HaBbIKa pe(dIICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTHE B pEHICHUWU MPaKTHYECKUX 3ajlad (B paMKaxXx CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, TropoAa, Kpas) TEXHOJOTUYECKOH W
COITMAJILHOM HANPABICHHOCTH, TPEOYIOIIMX B TOM YHUCJI€ U PU3HMUECKUX 3HAHU;



e — MHTEpEC K MPAKTUYECKOMY M3YyUCHHIO NMPOdeCcCHil, CBA3aHHBIX C (PU3UKOM;

e 7)3K0JIOrHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAIMS HAa NPUMEHEHHE (PU3MUECKUX 3HAHWM Il pElIeHUsl 3a/iad B
o0JlacTH OKpy’Karolel cpeapl, IUIAHUPOBAHUSA IIOCTYNKOB W OIICHKH UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e — OCO3HaHHWE IJI00AJILHOIO XapakTepa JKOJIOTHYECKHX HpoOjeM M IMyTed HX
pelieHus;

e 8) amanTanuuM K HU3MEHSIOIIMMCH YCJOBHUSAAM COLMAJIBLHOM U NPHUPOIHOU
cpeasbl:

e — TOTPEOHOCTh BO B3aMMOJICMCTBUM TPH BBHITIOJTHEHUU WCCICAOBAHUNA M
MPOEKTOB (M3UYECKOW HAIMPaBICHHOCTHU, OTKPBITOCTH OMBITY M 3HAHUSAM
APYTHUX;

e — TIOBBIICHUWE YPOBHS CBOCH KOMIICTEHTHOCTH 4YE€pe3 IMPAKTUUYECKYIO
NEATEIBbHOCTD;

e — MOTPEOHOCTh B POPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (OPMYIHPOBATH
WJICU, TIOHSATHUSI, TUTIOTE3bI O PU3NYECKUX OOBEKTaX U SIBJICHUSAX;

e — OCO3HaHHE AePUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1acTH
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MPUOOPETEHWH HOBBIX (PUUUECKUX
3HAHUI;

e — CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISTH B3aUMOCBSI3H IPUPO/IbI, OOIIECTBA U
ASKOHOMMKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (DU3NUECKUX 3HAHUIA;

e — OILIEHKAa CBOMX JCWCTBHUM C YUYETOM BIIMSHUS HA OKPYXKAOUIYIO CpENy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUH.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTaTe ocBoeHUs MPOTrpaMMEI 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO
oOpazoBaHus y oOyyvaromerocs OyayT copMUpOBaHBl MeTanpeaMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEILHBIC YHUBEPCATbHBIC YIeOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBUSA,  PETYJISATUBHBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJoruueckune aAeicTBUA:
e BBISBIATHP M XapaKTepU30BaTh CYIICCTBEHHBbIC TMPU3HAKKM OOBEKTOB
(s1BNIEHUI );
e YCTaHABIWBAThH CYIIECTBEHHBIA MPHU3HAK KJIaCCU(PUKAIIUKA, OCHOBAHUS JIJIS
0000IIIeHNS U CpaBHEHUS,



BBISIBIISITH 3aKOHOMEPHOCTHU U TIPOTUBOPEYHSI B pACCMATPHBAEMBIX (haKTax,
JIAHHBIX ¥ HAOIIIOJICHUSX, OTHOCSIIUXCS K (PU3HMICCKUM SIBIICHHSIM;
BBISIBIISITh TTPHYUHHO-CIICACTBEHHBIC CBSI3M TPU HM3YYCHUU (PU3HUECKUX
SIBJICHUH U MPOIIECCOB, JIENaTh BEIBOBI C HCIIOJIB30BAHUEM JICAYKTHBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUCHHH, BBIIBUTATh TUIOTE3bl O B3AHMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHHE HECKOJBKMX BapHaHTOB pEUICHUS, BBIOOp Haumbolee
TOAXOJISIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHECB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJIB30BaTh BOMPOCHI KAK HCCIIEN0BATEIbCKUN HHCTPYMEHT TO3HAHMS;
MPOBOAUTH MO CAMOCTOSITEILHO COCTABIICHHOMY IUIAHY OMBIT, HECIOKHBIN
bu3MYeCKul IKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOTO
SABJICHUS;

OIICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOJCHUS, OTIbITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JalibHEWIee pa3BUTHE  (DUINIECKUX
MPOIIECCOB, a TAKXKE BBIJIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTHU B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

MPUMEHSTh Pa3UYHbIC METOIbl, MHCTPYMEHTHI U 3alpOCHI MPU MOUCKE U
orOope WHGOPMAIMKM WJIA JAHHBIX C Y4E€TOM TMPEAJIOKEHHOW ydeOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHQOpMAIMM W WUTFOCTPHPOBATH pellacMble 3ada4ydl  HECIOKHBIMH
CXeMaMH, TharpaMMamMu, HTHOU rpauKoi M MX KOMOWHAIIASIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HCH, HAIICJICHHBIC Ha pEIICHWE 3aJadyd W TOAJCpKaHUE
O1aroxeIaTeIbHOCTH OOIICHUS;

COTOCTAaBIISATh CBOM CYXICHUS C CYXJCHHSIMHU JPYTHMX YYaCTHHUKOB
nauanora, OOHapyXKUBATh Pa3IMYUE U CXOACTBO MMO3ZHIIHI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;
MyOJIUYHO TPEICTABIIATh PE3YIbTaThl BHITIOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIeprMEHTa, UCCIIEIOBAHUS, TIPOEKTA);



NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUYaIbHOM
paboTHI IPU PEIICHUU KOHKPETHON (PU3NYIECKOM MPOOIEMBI;

IPUHUMATh LIEJIM COBMECTHOU AESTENBHOCTH, OPTaHU30BBIBATh JEHCTBHUS
no €€ JMOCTI)KEHHUIO: paclpeleNaTh poiH, OOCYXIaTh MPOLECCH U
pe3yJIbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasl KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPJAUHUPYS CBOU ACUCTBUS C IPYTUMU WICHAMH
KOMaH/1bl;

OLIEHMBATh Kauye€CTBO CBOET0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOSITENILHO C(POPMYIHPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBHUSL.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISIBJIATH IIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (PU3NUeCcKUX 3HaHUi;

OPUEHTUPOBATbCA B  PA3NIMYHBIX IOAXOAAX IPHUHATUSA  PELICHUN
(MHIMBUAYaTbHOE, NMPHUHITHE PELICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM PeLeHUs (PU3NUECKOM 3aJauu WIn
IUTAHAa HMCCIIEOBAHUA C Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEIJIAaracMble BAPUAHThI PELICHUN;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JlaBaTh aJIEKBAaTHYIO OLICHKY CUTYaIluH U TpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSCHATh TPUYMHBI  JOCTIDKCHUSI  (HEIOCTHUKEHHUS) PE3yJbTaTOB
NEATEeTLHOCTH, TaBaTh OIIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIC B XOJ BBITIOJIHCHHUS
(GU3UYECKOTO HWCCACAOBAaHHWS WM TPOEKTAa) HA OCHOBE HOBBIX
OOCTOSITENILCTB, W3MEHHUBIIMXCS CHUTYallUid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OIICHMBATh COOTBETCTBHE pe3yiIbTaTa MU U YCIOBUSM;

CTaBUTH ce€0s1 HA MECTO APYroTo YeJIOBeKa B X0OJI€ CTIOpa WM JUCKYCCHH Ha
HAy4YHYIO TeMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTHKY JPYTOTO;
MPU3HABATh CBOE MPABO HA OMIMOKY MPHU PEIIeHUH (U3NIECKUX 3a/1a4 UITH
B YTBEPXKJICHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO JAPYToro.

INPEAMETHBIE PE3YJIBTATBI

K xoHiy o0yuenus B 7 kjacce npeIMETHbIC pe3yJIbTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



UCIIONIb30BAaTh  MOHATHS:  (PU3MUECKHME U XUMHYECKHE  SIBJICHHUS,
HAOI0/IeHNE, AKCIIEPUMEHT, MOJEINb, TUIOTe3a, CAMHMIBI (PU3NIECKHX
BEJIMYMH, aTOM, MOJIEKYJIa, arperarHbleé COCTOSHUS BellecTBa (TBEPIOE,
KUIKOE, Ta3000pa3HOE), MEXaHUYeCKoe JABMKEHUE (PaBHOMEPHOE,
HEpaBHOMEPHOE, MPSIMOJIMHEWHOE), TPACKTOpHUs, pPaBHOACHCTBYOIIAs
cuma,  gehopmamms  (ympyras, — IUIacTUYECKasl),  HEBECOMOCT,
COOOIIAIOTNECS COCY/IBI;

paznuyath siBneHus (Auddy3us, TEMI0BOE JBHKEHHE YaCTHUIl BEIECTBA,
paBHOMEpPHOE  JBMKEHUE, HEPABHOMEpPHOE JBWKEHUE, HWHEpIus,
B3aMMOJICUCTBUE TeEJ, paBHOBECHE TBEPJIBIX TEJ C 3aKPEIUIEHHONW OChIO
BpalleHUs, Iepeada JaBJIeHUs TBEPABIMU TEIAMHU, KUIKOCTIMU U ra3amH,
aTMOC(pEepHOE J1aBJICHUE, IUIABAHHME TEJ, MPEBPALIECHUS MEXaHUYECKOU
SHEPruM) MO ONUCAHHUIO UX XAPAKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3MYECKUX SBICHUNH B
OKpYXalollleM MHpEe, B TOM uucie (U3UYECKUE SIBICHUS B MPUPOJIE:
IPUMEPHI ABMKCHUS C PA3IUYHBIMU CKOPOCTSMHU B JKMBOW M HEXHBOU
IPUPOAE, ACUCTBUE CHIBI TPEHUS B IPUPOAE U TEXHUKE, BIIUSHHE
aTMOoc(epHOro JaBJICHMs Ha KUBOM OpraHU3M, IUIaBaHUE PbIO, pblUyard B
TE€JI€ YeJIO0BEKa, MPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 3a]a4y B YUEOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SBJICHUM;
OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N M (PU3NUYECKUE SIBICHUS, UCIOJIB3YS
¢duznyeckue BeIUYUHbI (Macca, 00bEM, IIIOTHOCTD BELIECTBA, BPEMs], ITyTh,
CKOPOCTb, CPEIHssI CKOPOCTh, CHJIa YIIPYTrOCTH, CHJIA TSKECTH, BEC Tela,
cujia TpeHus, AaBjaeHue (TBEPAOro Tema, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
CUJIa, MEXaHW4yeckass padoTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOA(P(GUIUEHT TOJE3HOTO JACMCTBHS MEXaHHW3MOB, KHHETUYECKas U
NOTEHUHUANbHASl JHEpPrusi), MpU ONUCAHUM NPABWIBHO TPAaKTOBAThH
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €AUHULIBI
(GU3MYECKUX BEIMYMH, HAXOAUTHh (OPMYJIbI, CBS3bIBAIOIINE JIAHHYIO
(U3MYECKYI0 BEJIWYMHY C JAPYTMMH BEIWYMHAMHU, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BETUUHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U IPOIECCHI,
UCIIOJIb3Ysl TIpaBujIa CJIOKEHUs Cui (BAOJb OAHOM MpsiMoii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Joka),
«30JI0TOE€ TPaBUJIO» MEXAHWKH, 3aKOH COXPAaHEHUS MEXAHUYECKOU
SHEPruM, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA U
3aMMCBIBATH €T0 MATEMATUYECKOE BBIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SBJICHUS, TPOLIECCH] U CBOICTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallul MPaKTUKOOPUEHTUPOBAHHOTO Xapakrepa:
BBISIBJISITH NPUYMHHO-CIIEACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHHE U3 1-2



JIOTHYECKHX IIAaroB ¢ OMOpOi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UUYECKUX
SBJICHUH, PU3NUIECKHUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemar) pacu€THele 3a7adyd B |—2 JEWCTBHS, HCHOJB3YS 3aKOHBI H
(GopMyIibl, CBs3bIBAIOLIME (PU3MUECKHE BEJIWYUHBI: HAa OCHOBE aHajIM3a
YCIIOBUS 33/1a4y 3aIMCBIBATh KPAaTKOE YCIOBHE, MOJCTABIATh (PU3NUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAMTH PACUEThl, HAXOAUTH CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JJI1 PEUIEHUs 3a/1ay, OLIEHUBATh PEATMCTHYHOCTh
MOJIyYEHHOM (PU3NUECKON BEINYNHBI,

pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOXXHO PpEIIUTh MpPU HOMOIIU
(u3NYECKUX METOAOB, B OIIMCAHUU UCCIIEI0OBAHUS BBIIEIATH IPOBEPSIEMOE
IPEAINOJIOKEHNE (TUIIOTESY ), Pa3InYaTh U UHTEPIPETUPOBATH IMOTYUEHHBIH
pe3ynbTaT, HAXOAUTh OLIMOKA B XOJE OIbITa, AENaTh BBIBOJBI IO €ro
pe3ynbTaram;

OPOBOAUTH OMNBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WU
(bu3MYEeCKUX CBOMCTB TeN: (POPMYIUPOBATH IPOBEPSAEMbIE IPEATION0KEHHUS,
coOupaTh YCTaHOBKY M3 MPEJIOKEHHOTO 000pyAOBaHMs, 3alUChIBATh X0
OMbITa U (OPMYIUPOBATH BHIBOJIBI,

BBIIIOJIHATh MPSAMBIE W3MEPEHHSI PACCTOSHUSA, BPEMEHHM, MAcChl TeJa,
o0béMa, CHUJIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
nU(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOANUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETMYUHBI OT
JIPYrol C HCIOJB30BAHUEM MPSMBIX HM3MEPEHUH (3aBUCUMOCTU MYyTH
PAaBHOMEPHO ABWXKYILErOCs TENA OT BPEMEHU JIBKEHHUSI TENA, CUIIBI TPEHUS
CKOJIBKEHHSI OT Beca Teja, KayecTBa 0OpaOOTKM TMOBEPXHOCTEW Tel U
HE3aBHUCUMOCTH CHJIBI TPEHMS OT IUIOIIAAN CONMPHUKOCHOBEHUS TEJN, CHUJIBI
yIOPYroCTH OT YAJUHEHUS NMPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOTPYKEHHON YacTH TeJla U OT IJIOTHOCTH JKMJIKOCTH, €€ HE3aBUCUMOCTH
OT IJIOTHOCTH TeJia, OT TJIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJ0, YCIOBUN
IJIaBaHUsl TeJ, YCIOBUU pPAaBHOBECHs pblyara U OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAHUM  YYEOHOTO MCCIEIOBAaHUA, COOMpPATh YCTAHOBKY U
BBITMIOJIHATh W3MEpPEHUs, Cienysl MPeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BHUJE
MPEAJIOKEHHBIX TaOMUIl U TpaduKOB, AeNaTh BBIBOJBI MO Pe3yJibTaTam
WCCIIEIOBAHUS;

IPOBOAUTH KOCBEHHBbIE H3MEpeHMs] (PU3MUECKHX BEIUYUH (IJIOTHOCTD
BEILECTBA )KUJIKOCTH U TBEPIOTO TENA, CUIIA TPEHUSI CKOJIbKEHUS, JABJICHUE
BO3/lyXa, BBITAJIKMBAIOIIAS CHJIA, JACHCTBYIOIIAs Ha MOrPYXKEHHOE B
KUIAKOCTh  TeNO, KOA(DPUIMEHT TMONEe3HOTO  JIEUCTBHUS  MPOCTBIX
MEXaHU3MOB), CleAysd MNPEII0KEHHON WHCTPYKUUHU: TMPHU BBINOJIHEHUH



U3MEpPEHU coOMpaTh 3KCHEPUMEHTATIbHYI0 YCTAaHOBKY W BBIYUCIATH
3HA4YEHUE NCKOMOM BEJIUYHUHBI;

e COOJIIOATH MPABWIIA TEXHUKH 0€30MaCHOCTHU MU padboTe ¢ 1aO0paTOPHBIM
000pyOBaHUEM;

e yKa3bIBaTh MPUHIMIBI JACHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMCTB:
BEChl, TEPMOMETp, IWHAMOMETp, COOOIIAIOUIUECS COCYJbI, OapoMeTp,
phIYar, HOJABMKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS MJIOCKOCTH;

e XapaKTEepU30BaTh MPUHIUIBI JEUCTBUS H3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM HA HX OMUCaHUsA (B TOM YHUCIE:
MNOJIIMITHUKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUA Ipecc,
MaHOMETP, BBICOTOMED, OPUIHEBOI HACOC, ApEOMETP), UCIOJIb3Ysl 3HAHUS
O CBOMCTBAxX (PU3UUECKUX SIBJICHUI U HEOOXOAUMBbIE (PU3NYECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

e IMPUBOAUTH MpUMEpPbl  (HAXOAUTh HHGPOPMALMIO O  IMPUMEPAX)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
KU3HM Il oOecrniedeHrsi 0€30MacHOCTU MpU oOpalieHuu ¢ npudopamMu 1
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIIOICHHS] HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPeJIE;

e OCYHLIECTBIISITh OTOOpP MCTOYHUKOB HHpopmanuu B HMHTepHere B
COOTBETCTBHHM C 33JJaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE UMEIOIIHNXCS
3HaHUW © TYTEM CpPAaBHEHHUS PA3IUYHBIX HCTOYHUKOB BBIJCIATH
uHpOpMaIMIO, KOTOpas SBISETCS NPOTUBOPEYUBOM WM MOXKET OBITh
HEJ0CTOBEPHOM;

e HCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aJaHUN HAay4YHO-TIOMYJISPHYIO
JIUTEPATYpy PU3UUECKOTO COJAEPKAHMS, CIIPABOYHBIE MAaTEPHUAIIBI, PECYPCHI
cetu VHTepHer, BiaAeTb MNPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

e co37aBaTb COOCTBEHHBIE KpPaTKUE MUCHbMEHHBIE M YCTHbIE COOOIEHUS Ha
OCHOBE 2—3 MCTOYHMKOB MH(pOpMaIKU (PU3UIECKOTO COAEpPKAHUSA, B TOM
yuce myOoJuyHO AesiaTh KpaTKUE COOOIIEHUS O pe3ysIbTaTax MPOEKTOB WU
y4eOHBIX MCCIEAOBAHMM, TP 3TOM IPaMOTHO HMCHOJIb30BaTh M3yYEHHBIN
NOHATUWHBIN anmapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIUICHHE
MIPE3EHTALUEN;

e IpU BBINOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIECIOBAHUN paclpeneisiTh
00s3aHHOCTH B TPyMIE B COOTBETCTBMM C MOCTABICHHBIMHU 3aJa4aMH,
CIIEIUTh 32 BBINOJHEHHEM IUIaHA JACWCTBUH, aJeKBAaTHO OLEHUBATh
COOCTBEHHBIH  BKJaA B  JESATENIBHOCTh  TPYMIbl, BBICTPAauUBAThH
KOMMYHHMKATHBHOE B3aMMOJICHCTBHE, yUUTHIBAsi MHEHUE OKPYKAIOIIHX.

K koHIy 00yueHus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



WCIIOJIb30BaTh MOHSATHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE JIBUKEHUE
aTOMOB U MOJIEKYJ, arpeTraTHbIE COCTOSIHUS BEIIECTBA, KPUCTAIUIMUECKUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH
BO3/lyXa, TEMIIepaTypa, BHYTPEHHSS DHEpPrusi, TEIJIOBOM JIBUTATElNb,
AJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsil, FIECKTPUIECKOE M0JIe, TPOBOJHUKHU
U TUAJICKTPUKH, TOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MATHUTHOE MOJIE;
pasziuuath SBJICHUS (TEIUIOBOE pacUIMPEHUE M CKaTHe, TeIlionepenaya,
TEIUIOBOE PaBHOBECHE, CMayMBaHWE, KAIWIIAPHBIC SIBIICHUS, UCIIApEHUE,
KOHJICHCAIlUs, TUIaBJICHUE, KpHUCTa/UIM3alus (OTBEepJeBaHUE), KHUIICHHE,
Temionepeaaya (TETUIONIPOBOTHOCT, KOHBEKIIHNS, H3JIyYEHUE),
ANIEKTpU3aIUs TEJ, B3aUMOJICUCTBUE 3apsAIOB, JACHCTBUS JIECKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICKCTBUE MArHUTOB, JCHCTBUE
MarHMTHOTO TOJIsl Ha MPOBOJHUK C TOKOM, AJICKTPOMAarHuTHAsT UHIYKITUS)
10 ONHUCAHMI0O UX XAapPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBICHUE M3YYCHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpY’)KalolleM MHpe, B TOM 4ucie (U3UYECKHUE SIBICHHS B MPUPOJE:
MIOBEPXHOCTHOE HATSHKCHUE U KaNWULIPHBIE SBJICHUS B MPUPOJIEL,
KpUCTaJUIbl B mOpupoje, uziaydeHue CoJiHIa, 3aMep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
ABJIeHUsI B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3eMIIH, Apeid MoI0COB, pOJIb MATHUTHOTO TIOJIS JUTS *KU3HU Ha 3emuie,
MOJISIPHOE CHSIHUME, TIPU ITOM TIEPEBOJUTH MPAKTUUYECKYIO 3ajady B
y4eOHYI0, BBIJCIATH CYIICCTBEHHBIC CBOMCTBa (MpHU3HAKH) (HU3UUCCKHUX
SIBIICHUI;

OMUCHIBATh U3yUYCHHBIC CBOMCTBA TEJI U (PU3MUECKUE SIBJICHUS, UCTOJIb3Ys
dbu3nYecKre BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, KOJUYECTBO
TEIUIOTHI, yJeJibHAsg TEIUIOEMKOCTh BEIIECTBA, YJIeJIbHAsA TEIIOTa
MJIaBJICHUSI, yJeJIbHAas TeIUIoTa MapooOpa3oBaHusl, ylelbHAs TEIIoTa
CrOpaHusi TOIUIMBA, KOA(DPUIMEHT TMOJE3HOTO JCHCTBUS TEIJIOBOM
MaIllUHbI, OTHOCUTEIbHAS BIAXKHOCTh BO3/TyXa, YJICKTPUUECKUH 3apsil, CUiia
TOKa, OJJIEKTPUYECKOE HaIpsOKEHHWE, COMPOTHBJICHHE  IPOBOJHUKA,
yIeIbHOE COMPOTHBIICHUE BEIIECTBA, PA00Ta M MOIITHOCTH DJEKTPUIECKOTO
TOKa), MpPU ONHUCAHUM TPABUIBLHO TPAKTOBATh (DUBUYECKUN CMBICI
HCIIOJIb3YEMbIX BEIMYMH, 0003HAYEHUS U €IUHUIIBI (PU3NYECKUX BEIUYHUH,
HaXOJUTh (DOPMYJIBI, CBS3BIBAIONINE JAHHYIO (DU3UYECKYIO BEIUYUHY C
JIPYTUMU BEJIMYMHAMH, CTPOUTH TpadUKHd H3yUYCHHBIX 3aBUCHMOCTEH
(U3UYCSCKUX BEIIMYHH,

XapakTepu30BaTh CBOWCTBA TeJ, (DU3UYECKUE SIBJICHUS U IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE TOJIOKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPUU
CTPOEHHS BEIIECTBA, MPUHLNIN CYNEPHO3ULMU MOJeld (Ha KaueCTBEHHOM



YPOBHE), 3aKOH COXPAaHEHMS 3apsiia, 3aKoH OMa 11 yJacTKa LENu, 3aKOH
JIxoynsa—JleHna, 3aKk0H COXpaHEHUs SHEPTUH, IPU ITOM J1aBaTh CIOBECHYIO
(GbOpMyITHMPOBKY 3aKOHA U 3alUCHIBATH €0 MaTEeMAaTUYECKOE BEIPAKCHHCE,
OOBSACHATh (PU3NYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CHUTYyalM{ NPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISABIATH
MPUYUHHOCIIEACTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JTOTHYECKUX
IIaroB ¢ OMopod Ha |—2 M3ydeHHBIX CBOMCTBA (U3MUYECKUX SIBICHUI,
(bu3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbIE 3aJadyd B 2—3 JEUCTBUS, HCHOJIb3Ys 3aKOHBI H
dbopmyIbl, CBs3bIBatONIME (PU3WYECKUE BEIMYMHBI: HAa OCHOBE aHaM3a
YCJIOBHS 3aJI1a4uM 3alUCBhIBATH KPATKOE YCIIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX JUISl pelIeHUs 3ajladyd, BBIOMpPATh 3aKOHBI W (POPMYJIbI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIyYeHHOE 3HaUCHHE (PU3NYECKON BETUYMHBI C U3BECTHBIMU JJAHHBIMU;
pacro3HaBath MNPOOJEMbl, KOTOPhIE MOXHO PEIIUTh MpPU TOMOIIH
(bU3UYECKUX METOJIOB, HWCIIOJB3Yysl ONHCAHUE HCCIEIOBAaHUS, BBIJACIATH
MPOBEPSIEMOE  MPEAMNOJIOKEHUE, OLECHUBATh IMPABUIBHOCTH IOPSIKA
IIPOBEJICHUS UCCIEA0BAHUS, I€JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI IO HAOMIONEHUIO (PU3WYECKUX SBICHUW WU
(bU3UYECKUX CBOMCTB TeJl (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEmMa, TeMNepaTypbl, CKOPOCTU MPOLIECCa OCTHIBAHUS U
HarpeBaHusi MpU H3IYYEHHH OT IBETa W3JIydaromle (MOraomaromen)
IIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJABI OT TEMIEPATYpPhl KUAKOCTH U
Iomaau €€ TIOBEPXHOCTH, JJIEKTPHU3alMs Tl U B3aUMOJCUCTBHUE
AIEKTPUYECKUX 3apsioB, B3aUMOJCUCTBUE ITOCTOSIHHBIX MArHUTOB,
BU3yaliM3allMsl MarHUTHBIX TMOJIEM TOCTOSHHBIX MAarHUTOB, JCUCTBUS
MAarHUTHOI'O TMOJISI Ha IMPOBOJHUK C TOKOM, CBOWCTBA JJICKTPOMArHMTA,
CBOMCTBa DJEKTPOJABHUTATENSI TMOCTOSHHOTO TOKa): (OpMyIMpOBATH
MpOBEpsieMbIe MPEANOI0XKEHUS, COOMPaTh YCTAHOBKY U3 MPEJI0KEHHOTO
000py10BaHUSsI, OMUCKHIBATH X0/ OMbITA U (DOPMYJIHPOBATH BHIBOJIHI,
BBITIOJIHSATH MIPSIMbIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIBLHON BIA)KHOCTH
BO31yXa, CHJIbI TOKAa, HANPSOKEHHUS C MCIOJb30BAHUEM aAHAJIOTNOBBIX
npubOpPOB M JATYMKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUN ¢ YUETOM 3aJaHHON a0COTIOTHOM MOTPEIIHOCTH;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMYUHBI OT
IpYyrol C UCHOJIb30BAaHUEM NPSIMBIX HU3MEPEHUN  (3aBHCUMOCTH
COIIPOTUBIICHUS MNPOBOAHWKA OT €ro JUIMHBI, IUIOIIAJA IONEPEYHOIO
CEUYECHHS U YJIEIBHOIO COITPOTUBIICHUS BEIIECTBA MMPOBOJIHUKA, CUJIbI TOKA,
UIYyIIEro 4epe3 MNPOBOAHUK, OT HaNpsHKEHUST Ha  MPOBOJHUKE,
UCCIIEAOBAHUE IMOCHEAOBATEIBHOIO M MAPAJUIEIBHOIO  COENUHEHUN
MPOBOJTHUKOB): TIJIAHUPOBATh HCCIEAOBaHUE, COOMpPATh YCTAHOBKY H



BBITMIOJHATh M3MEPEHUs, Clenysl MPeajoKEHHOMY IIaHy, (UKCHpOBATH
pe3yabTaThl HOJYYEHHOW 3aBUCUMOCTH B BUJIE TaOIHII U TpauKOB, 1e1aTh
BBIBOJIBI IO pE3YJIbTaTaM UCCIIEI0BAaHNUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3MYecKux BeIMYMH (ylenbHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAaHHUPOBaTh H3MEPEHHs, COOUpPATH
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIIEAys MPEIIOKEHHON MHCTPYKIUH, U
BBIYUCIISITh 3HAYEHUE BEJINYNHBIL;

COOJII0IaTh MpaBUJjIa TEXHUKU O€30MaCHOCTH MpU paboTe C J1abopaTOpHBIM
000py0BaHUEM;

XapaKTepu30BaTh TMPUHIMUMBI JCUCTBUS HM3YyUYEHHBIX TNPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOPOM HA MX ONUCAHUsA (B TOM UHCIIE: CUCTEMA
OTOIUIEHUS JOMOB, TUTPOMETP, MapoBasi TypOrHa, aMIEpPMETp, BOJIBTMETP,
CUETYMK AJIEKTPUYECKOM BSHEPTUH, HIIEKTPOOCBETUTENbHBIE MPUOOPHI,
HarpeBaTeIIbHbIC AIEKTPONPUOOPHI (npumepsl), ANEKTPUYECKHUE
PEIOXPAHUTEIH, HIEKTPOMArHUT, JIEKTPOABUTATENb IOCTOSSHHOTO TOKA),
UCIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKHX SIBJICHUU U HEOOXOIUMBIE
¢duznyecKkrue 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTBIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTEIIbHbBIC
pPUOOPHI IO CXEMaM M CXEMAaTHYHBIM PUCYHKaM (3KUKOCTHBII TEPMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETP, ABUTATENb BHYTPEHHErO CropaHus,
3JIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUYECKUX LEnen ¢
NIOCJIEOBATEIBHBIM U NAPAJLIEIBHBIM COEUHEHUEM JJIEMEHTOB, Pa3anyast
yCIIOBHBbIE 0003HAYEHHUSI 2JIEMEHTOB AJIEKTPUUECKUX LIETIEH;

OPUBOAUTH  MpUMEphl  (HAXOAUTh  MHGOpPMAIMIO O  MpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (PU3MYECKMX 3HAHUW B TIOBCEJIHEBHOM
KU3HH 7151 obecrieueHusi 0€30MacHOCTH TpU oOpaIrieHuu ¢ mpudbopamu 1
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUSI 310POBbs U COOJIIOICHUSI HOPM
HKOJIOTUYECKOTO TIOBEICHMSI B OKpYKAIOLIEH Cpelie;

OCYUIECTBJISATh MOUCK HHPOpMAMK (U3HUECKOTO COJEpKaHUS B
HNHTepHeTe, HAa OCHOBE HMEIOIIUXCA 3HAHUW W MYyTEM CpPaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOUHUKOB BBIIEIATH HH(DOPMALIHIO, KOTOpas SIBIISIETCS
MIPOTUBOPEYHBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCITIOJIB30BATh MPHU BHITIOJIHEHUH y4E€OHBIX 33JaHUIl HAYYHO-TIOMYJSPHYIO
JIUTEPATYpy HU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHUAIIbI, PECYPChHI
cetu VHTEepHeT, BiaaeTb MNpPUEMAMHM KOHCIIEKTUPOBAHMS  TEKCTa,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KpaTKHE YCTHBIE COOOIICHHUS,
0o0006mass uHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOTO
CoJIep>KaHusl, B TOM YHCJIE€ MYOIMYHO MPEACTABIATH PE3YJIbTaThl IPOESKTHOU
WJIM UCCIIEA0BATENIbCKON AESTENBHOCTH, IPU 3TOM I'PAMOTHO UCIOJIb30BATh



U3YYCHHBI TOHSATUWHBIN anmapaT Kypca (U3MKH, COIMpPOBOXKAAThH
BBICTYIUICHUE MTPE3EHTALlNEH;

IpU BBIMOJHEHUH YYEOHBIX MPOEKTOB W HCCIEIOBaHHA (PU3UIECKUX
IPOLECCOB paclpeAeisAiTh OOS3aHHOCTH B TIPYIMIE B COOTBETCTBUM C
IIOCTABJICHHBIMH 3a/1a4aMH, CJIECINUTH 3a BBINOJHEHUEM IUIaHA JECHCTBUN U
KOPpPEKTUPOBAaTh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKJIad B
NEATEIBHOCTD TPYIIIbI, BBICTPAUBATh KOMMYHHUKAaTUBHOE B3aUMOJACHCTBHE,
IPOSIBIISS TOTOBHOCTB pa3peliaTb KOH(DIUKTHI.

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0OYHAIOIINXCSI YMEHUM:

WCIIONB30BaTh IOHATHA: CHUCTEMa OTCU€Ta, MaTepUalibHAsl TOYKA,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAHWYECKOTO JBMXKEHUS, AedopmMarius
(ynpyrasi, mjaacTHuYeckKas), TPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M IMEPEerpy3ku, LUEHTP TSKECTH, aOCOJIIOTHO TBEPAOE TEIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, HH(PA3BYK U YJIbTPa3BYK, JIEKTPOMATHUTHBIE BOJHBI, IIKaIa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JalIbHO30PKOCT,
CHEKTpPbI UCIYCKaHWs U MOTJOLIEHUs, anb(a, OeTa- 1 ramMmma-u3JIy4eHus,
U30TOIIBI, SIZICPHAs DHEPIETUKA,

paznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJMHEWHOE
JBUKEHUE, PAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHUE, CBOOOJIHOE
IIaJICHAE TEJI, PABHOMEPHOE IBUKEHUE 110 OKPYKHOCTH, B3aUMOJICHCTBUE
TeJ, pEaKTUBHOE ABM)KEHHE, KojeOaTelbHOE NBMKEHHME (3aTyXarollue U
BBIHYX/ICHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE IBM)KEHHME, OTPAKEHHE
3BYKa, NPSIMOJIMHENHOE PaCIpOCTPAaHEHUE, OTPAKECHHUE U TPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CIEKTp M CIOXKEHUE CIHEKTPAJIbHBIX IBETOB, JHUCIIEPCHUS  CBETA,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BO3HUKHOBEHUE JIMHEWYATOIO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE HW3YYEHHBIX (U3UYECKUX  SBJICHHA B
OKpyXaroIeM Mupe (B TOM uucie (QU3MUYECKHE SIBICHUS B MPUPOJE:
IPWINBBI U OTJIUBBI, ABMKEHUE MIaHET COTHEYHON CHUCTEMBI, PEAKTHUBHOE
JIBW)KCHUE JKHBBIX OPraHU3MOB, BOCIPHUITHE 3BYKOB IKHMBOTHBIMH,
3EMJIETPSICEHNE, CEUCMUYECKHE BOJIHBL, IIYHaMH, 53XO, IBETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPapUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
pafvoaKTUBHBIN (POH, KOCMHUYECKHE JIy4yH, PaJAMOAKTHBHOE H3ITy4YCHHE
NPUPOJHBIX MHUHEPAJOB, JIEWCTBUE PAAUOAKTUBHBIX W3JIyYEHUH Ha
OpraHu3M 4eJIOBeKa), MPH 3TOM MEPEBOAMTH MPAKTUYECKYIO 3a/layy B



yueOHYI0, BBIICNATH CYHIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBIICHUI;

ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NUYECKUE SBJICHHS, UCIOIB3YS
dbu3nyueckue BEIWYUHBI (CpeIHsAs W MTHOBEHHAs CKOPOCTh Tejla MpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEpeMelleHHue, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEeHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MexaHuveckas paboTa M MOIIHOCTb, TOTEHIMAJIbHAs JHEPrus Teda,
MOJHITOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPTUs CKAaTON
MPY>KUHBI, KHHETUYECKAast SHEPT U, TOJIHASI MEXaHUUECKasi SHEPTHUsL, IEPUOJ
U YacToTa KojeOaHWid, JUIMHA BOJHBI, T[POMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeiab MPEIOMJIEHUS Cpelibl), NpPHU ONHUCAHUU
MPaBUJIBHO TPAKTOBaTh (U3MYECKUN CMBICI HCIOJIb3YEMbIX BEJIUYUH,
0003HAaYEHUsI W EIUHUIIBI (PU3MYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBS3BIBAIOLIUE JAHHYIO (PU3UYECKYIO BEIMYHMHY C JAPYTMMH BEJIMYMHAMM,
CTPOUTH I'papMKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKHUE SBICHUA U MPOIECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPIO3UIIMA CHJI, TPHUHIMI OTHOCUTEIbHOCTH [ amues,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJbCA, 3aKOHBI OTPAXEHUS U
NPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apAI0BOTO U MAaCCOBOTO YHCEN
P SIICPHBIX PEaKIUiX, MPU ATOM J1aBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3aITUCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPUEHTHUPOBAHHOIO XapaKTEPA: BBISBIISTH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBCHEHUE U3 2—3 JTOTUYECKUX
1aroB C OMopod Ha 2-3 W3YYCHHBIX CBOWCTBA (DU3MUECKHUX SIBICHUI,
(bu3nyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4 (ONTUPAOUIUECS Ha CUCTEMY U3 2—3 ypaBHEHMI ),
UCIIOJIb3YsI 3aKOHBI ¥ (POPMYJIbI, CBA3BIBAONINE (PU3HMUECKUE BEIMYHUHBI: Ha
OCHOBE aHaJIM3a yCJIOBUA 3aJ]a4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATD
HEJIOCTAIONINE UK N30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (DOPMYIIHI,
HEOOXOJMMBIC IS PEIICHUS, NPOBOAUTH pacy€Thl U OICHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HAaUeHUS (PU3UUECKON BEIMYUHBI,
pacno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYECKUX METOJOB, HCIIOJB3Ysl OIMHCAHWE WCCICIOBAHUS, BBIICISATH
MpPOBEPSIEMOE  MPEAINOJIOKEHNE, OLECHUBATh MPABWIBHOCTh MOPSIKA
MPOBENCHUSI  UCCJICNOBAaHUS, JIeJIaTh  BBIBOJbI, HMHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOEHUH U OIBITOB;

IPOBOJUTH OMbBITHI 1O HAOMIONEHUIO (PU3WYECKUX SBICHUH WU
¢usznyeckux CBOWCTB Ted (M3ydeHHe BTOporo 3akoHa HproToHa, 3akoHa



COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KOJeOaHUN NpPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacCIIPOCTPaHEHUE CBETA,
pasiiokeHue Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUs B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakeHHUs MpeaMera B coOuparomiei
JAuH3e, HAOMIOJCHUE CIUIOMIHBIX W JMHEWUYaThIX CHEKTPOB H3IYUCHHS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 W30BITOYHOro Habopa
00Opy0BaHUs, OMUCHIBATH XOJ1 OTIBITA U €r0 PEe3yJIbTaThl, POPMYIHPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJIUMOCTU CEPUIO MPSAMBIX U3MEPEHUMU, ONpeaesss
CpeHee 3HAaUYeHHE U3MepsAeMOoil BennuuHbl ((POKycHOE paccTosHUE
coOuparomell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoda HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH HCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCTIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU TpH
PAaBHOYCKOPEHHOM JIBIDKEHMHM ©0€3 HayalbHOW CKOpPOCTH, IEepuoja
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKE€HUs CBETa OT yIJia MaJeHUs U yria MPEeIoMIICHUs OT yria
NaJeHus): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOUpATh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYyYEHHOW 3aBUCHMOCTH
¢bu3nYecKX BEIWYUMH B BUAE TaOMuIl U rpaduKoB, JieJaTh BBIBOJLI IO
pe3ylibTaTaM HCCIeI0BaHNUS;

IPOBOAUTH KOCBEHHBIE H3MEpeHUsi (U3NYECKUX BEJIWYUH (CpelnHss
CKOpPOCTb U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHusl, XKECTKOCTh NPYXHUHBI, KOdDPUIHEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa M MOIIHOCTh, YacTOTa W TEPHOJ
KoJIe0aHUN MaTeMaTUYecKOro W NPYKMHHOTO MAasiTHUKOB, ONTHYECKas
cwia coOuparomel JHH3bI, pPaJAHMOAKTHBHBIN (OH): TUTAHHPOBATH
U3MEpEHHs, CcOOMpaTh HSKCIEPUMEHTANBHYI0 YCTAaHOBKY H BBIMIOJHATD
U3MEpEHHs, CleAys MPEeNIoKEHHOW WHCTPYKIHUU, BBIYUCIATH 3HAYCHHE
BEJIMUMHBI M aHAJTN3UPOBATH MOJIYYEHHBIE PE3YNIbTaThl C YIETOM 3aJaHHOU
MOrPETHOCTHA U3MEPEHUN;

COOJTI0IaTh TIpaBUJIa TEXHUKU O€30MaCHOCTH MpH paboTe C JIabopaTOPHBIM
000opy10BaHUEM;

paznuyaTh OCHOBHBIC TPHU3HAKKM W3YyYEHHBIX (UBNYECKUX MOJAEIEH:
MaTepuajgbHas TOuYKa, aOCONIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEITb
aTOMHOTO s17Ipa;

XapaKTepU30BaTh TMPUHIMUIBI JCUCTBUS HM3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOpPOH Ha HMX OMHCAHHWS (B TOM YHCIE:
CHHMIOMETp, NATYUKH TOJIOKEHUS, PACCTOSHUS M YCKOPEHHMsI, paKera,



9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTHUECKUX MPOLECCOB MIPU
pelieHur  y4eOHO-TIPAaKTUYECKUX  3a7ad, ONTHYECKHE CXEMBI IS
MOCTPOEHHUS N300paXKEHUM B IIJIOCKOM 3€pKajie U COOMPAIOLIEH JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUS (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
KU3HU 1)1 obecriedeHusi 0€30MacHOCTH MU oOpaleHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOICTBAMHU, COXPAHEHUS 3J0POBbS U COONIOACHUS HOPM
HKOJIOTHYECKOTO TIOBEICHMSI B OKPYXKAIOLIEH CPEE;

OCYILIECTBIATh MOUCK HMHPOpMAIMM (PU3NYECKOTO COACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI OUCKOBBIN 3apOC, HAXOAUTH
IyTH ONpPEAENICHNUs TOCTOBEPHOCTU MOJYYEHHOW MH(OpMALMU HA OCHOBE
MMEIOIINXCS 3HAHUHN U TOTIOJHUTEIbHBIX UCTOYHHUKOB,;

UCIIOJIb30BaTh MPU BBINOJIHEHWN YYE€OHBIX 3aJlaHUNl HAyYHO-TIOMYJISIPHYIO
JauTepaTypy GU3MUECKOT0 COAEepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpPChI
cetu VHTepHer, BiaAeTb MNpPUEMAMHU KOHCIEKTUPOBAHMS  TEKCTAa,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIEI0BATENbCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIN anmapar K3y4yaeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTalel ¢ y4éToM OCOOCHHOCTEW ayauTOpuu
CBEPCTHHUKOB.



9 KIIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bce
ro

KoHurtpoJsb
HbIE
padoThI

IIpakTuye
CKHe
padoThI

Jara
usyude
HHSA

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/IbHbI
e pecypchl

Mexanunueckoe
JIBUKEHUE.
MarepuanbHas
TOYKa

Cucrema
OoTCUeTA.
OTHOCHUTENBLHOC
Thb
MEXaHUYECKOTO
JBHKEHUS

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ad474

PaBHOMepHOE
MPSAMOJIMHEHHOE
JIBUKCHHE

bubmuorexa [JOK
https://m.edsoo.ru/f
f0ad19a

HepasHomepHoe
MIPSMOJIMHEMHOE
TIBYDKEHUE.
Cpennsis u
MI'HOBEHHasl
CKOPOCTh

[IpssMonuHeHO
e
PaBHOYCKOPEHH
0€ JIBHKEHHE.
Yckopenue

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0ad8d4

CxkopocTb
MPSAMOJIMHENHOT
0
PaBHOYCKOPEHH
Oro JBUKCHUS.
I'pacdux
CKOPOCTH

JlaGopaTopHas
pabora
"Onpenenenue
YCKOPEHHS Tela
npu
PaBHOYCKOPEHH
OM JIBHKEHUH

bubmuorexa [JOK
https://m.edsoo.ru/f
f0adb18



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

0 HAKJIOHHOU

IUIOCKOCTH"

CBoOopaHoe
8 MaJICHUE TCI.

Onpitel 'anmunes

PaBHOMepHOE

JIBIDKCHHUE T10

OKPYKHOCTH.

[lepuon u bubnnoreka [HOK
9 9acToTa https://m.edsoo.ru/f

oOpareHusl. f0ael76

Jluneiinas u

yriaoBas

CKOPOCTH

IlenTpocTpemut
10 eIbHOE

yCKOpEeHHUe

[lepBriii 3aKkoH bubnuoreka [IOK
11 HprotoHa. https://m.edsoo.ru/f

Bexkrtop cubr f0ae612

Bropoii 3akoH

Hb0TOHA. bu6mmoreka [IOK
12 PasHonelicTBYIO https://m.edsoo.ru/f

fOae72a

mast CHia

Tpernii 3akoH

HBIOTOHAL bu6mmoreka [JOK
13 Cyneprosmuus https://m.edsoo.ru/f

f0ae982

cu

Pemenue 3agau

T — bubnuoreka [IOK
14 https://m.edsoo.ru/f

3aKOHOB f0aeb6e

HrroTona

Cuna bu6mmoreka [IOK
15 YOPYTOCTH. https://m.edsoo.ru/f

3akon ['yka fOaeca2

Pemenue 3agau
16 mo teme «Cuna

YIPYTOCTH

JlaGopatopHnas

pabora bubnnorexka [JOK
17 «Onpenenenue https://m.edsoo.ru/f

KECTKOCTH fOaee28

MIPYKUHBDY



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28

bubmuoreka [JOK

18 Cuna tpenus https://m.edsoo.ru/f
fOaf738
Pemenue 3anau bubmuorexa [JOK
19 o Teme «Cuna https://m.edsoo.ru/f
TPEHHS» f0afa26
JlaGopatopnas
pabora
"Onpenenenie bubnnoreka HOK
20 -, https://m.edsoo.ru/f
fOaf8be
TpeHUs
CKOJIb)KCHUS"
Pemenue 3agau
10 TEME
" bu6mmoreka [IOK
3aKOHBI
21 HeroTona. Ciina https://m.edsoo.ru/f
fOafb8e
YIIPYTOCTH.
Cuna tpenus"
Cuna TSXKeCTH U
3aKOH
BCEMHUPHOIO bubnuorexa [JOK
22 TATOTCHUS. https://m.edsoo.ru/f
Yckopenue f0af044
CBOOOIHOTO
MaJICHUs
Ypok-
KOH(epeHIHs
" JIBU>keHUE Tel
BOKPYT
23 IpaBUTALMOHHOT
0 IIEHTpa
(Conneunas
cUCTEMA).
lapakTuxn"
Pemrenue 3agau
mo teme "Cuna
bubmuorexa [JOK
24 PUReCTH https://m.edsoo.ru/f
JAKOH fOaf5f8
BCEMHUPHOTO
TArOTCHHA"
[lepBas bubnuorexa [IOK
25 KOCMHYECKas https://m.edsoo.ru/f

CKOpPOCTh.

f0af33c



https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0af33c

HeBecomocTs 1
Meperpy3Ku

26

PaBHOBecue
MaTepuaibHON
TOYKH.
AOCOIOTHO
TBEPJIOE TEIIO.
PaBHOBecue
TBEPJIOTO TENA C
3aKpEIUIEHHOIN
OCBIO BpalECHUS

bubmuoreka [JOK
https://m.edsoo.ru/f
fOafe36

27

MOMEHT CHJIBI.
LlenTp TsHKECTH

28

Pemenne 3amaq
110 TEME
"MOMEHT CHIIBI.
LenTp TsixecTn"

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb02b4

29

ITonroroBka K
KOHTPOJIbHOU
pabore 1o Teme
"MexaHHYeCcKoe
JIBHKEHHE.
BsaumoneiictBu
e Ten"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0408

30

KonTponbHas
pabota o Teme
"MexaHnueckoe
JBUKCHHUE.
BzaumopeiicTBu
e ren"

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb06ec

31

Nmnynsc Tena.
NMiynsc cuisl.
3aKoH
COXpaHEHUs
VMITYJIbCA.
Yupyroe u

HEYIpyroe
B3aUMO/JIEICTBUE

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb07fa

32

Pemrenue 3agau
mo Teme "3aKoH
COXpaHEHUS
nMmIyisca'

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb096¢

33

Ypok-
KOH(EpeHIIHs



https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b096c

"PeakTUBHOE
JIBHOKEHHE B
MpUpoJIe U
TexXHHuKe"

34

Mexannueckas
pabora u
MOIITHOCTB

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0a84

35

PaGora cuiibl
TAXKCECTHU, CHUJIBI

YIOPYTOCTH H
CUJIBI TPEHUSA

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0db8

36

JlaGopaTopHnas
pabora
«Onpenenenue
paboTHI CHITBI
TPEHUs TpU
pPaBHOMEPHOM
JIBYDKCHHUH TeJla
o
FOPHU30HTAIIBHOU
TTOBEPXHOCTI

37

CBs13b 3HEprun
1 paboTHI.
[TorennmanbHas
SHEPTUs

38

Kunernueckas
SHEPTHS.
Teopema o
KHHETHYECKOM
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb0c32

39

3akoH
COXpaHEHHUS
SHEPTUU B
MEXAHUKE

40

JlaGopaTopHas
pabora
«M3yuenue
3aKOHa
COXpaHECHHS
SHEPTHI»

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb12fe

41

KoneobarensHoe
JIBUKEHUE U €TI0
XapaKTePUCTUKH

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0b1858



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

42

3aTyxaroiue
KoJIe0aHusl.
Brinyxiennnie
KoJIe0aHusl.
Pe3onanc

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb20f0

43

MareMaTUdecKku
W U IPYKUHHBIN
MasiTHUKHU

44

Ypok-
HCCIICIOBAHUE
«3aBUCUMOCTD
nepuo/ia
KoebaHuii OT
JKECTKOCTHU
MIPYXUHBI U
MacChl Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb197a

45

IIpeBpamenue
SHEPTUH NpU
MEXaHUYECKHUX
KOJICOaHUX

46

JlaGopaTtopHas
paborta
«Omnpenenenue
YaCTOTHI U
nepuoaa
KoJieOaHui
MIPYXUHHOTO
MasITHUKA

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOblaec

47

JIaGoparopHas
paborta
«IIpoBepka
HE3aBUCHMOCTH
nepuojaa
KoseOaHuit
Ipysa,
MIO/IBEILIEHHOTO
K HUTH, OT
MAacchl Tpy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb197a

48

MexaHuueckue
BOJIHBI.
CBoiicTBa
MeXaHHYECKUX
BOJIH.
[IpononbHeIE U

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb21fe



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

IIOIIEPEYHBIE
BOJIHBI

49

Ypok-
KOH(epeHIHs
"MexaHH4YecKHue
BOJIHEI B
TBEPJIOM TEJIE.
CelicMuueckue
BOJIHBI"

50

3BYK.
Pacnpoctpanen
ue 1 OTpaKeHue

3ByKa

51

Ypok-
HCCIIEI0BAHUE
"Habaronenue
3aBUCHMOCTHU
BBICOTHI 3ByKa
OT YacTOTHI"

52

I'poMkocCTB
3BYyKa U BbICOTA
TOHA.
AKycTUYECKUI
pe30HaHC

53

Ypok-
KOH(epeHIHs
"V npTpa3Byk n
nH(Pa3BYK B
pUpOJIE U
TexXHHUKe"

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOb23ca

54

IToaroroBka K
KOHTPOJIBHOU
paborte 1o Teme
"3aKOHBI
COXpaHEHUS.
MexaHn4JecKne
KoJIe0aHus U
BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOb25f0

55

KonTposbnas
pabora 1o Teme
"3aKOHBI
COXpaHEHHUS.
MexaHn4deckue



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

KOJIeOaHUs U
BOJIHEI"

56

DNEeKTpOMarHuT
HOE TIOJIE.
DNEeKTpOMarHuT
HBIC BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2abe

57

CaoiicTBa
ANEKTPOMArHUTH
BIX BOJIH

58

Ypok-
KOH(epeHIHs
"[IIkana
3JIEKTPOMArHUTH
BIX BOJIH.
Hcnonb3oBaHue
3JIEKTPOMArHUTH
BIX BOJIH JJIS
COTOBOM CBS3U"

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb2fe6

59

Ypok-
UCCIIeIOBaHHE
"U3yuenue
CBOWCTB
ANEKTPOMAarHUTH
BIX BOJIH C
TTOMOIIIBIO
MOOWJIBHOTO
tenedona"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb2c6¢

60

Pemenue 3amau
Ha OoTpeieTICHue
YacTOTHI U
TUIMHBI
AJIEKTPOMArHUTH
OU BOJTHBI

61

DJIEKTPOMArHuT
Hasi Ipupoaa
ceera. CkopocTh
CBeETa.
BonnoBsie
CBOMCTBA CBETa

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb31d0

62

Hctounnku
CBETa.
[IpssmMonuHeHO
e
pacIpoCcTpaHeH!

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb3658



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b3658

€ CBeTa.
3aTMeHUSs
ComHia u JIyHsl

63

3aKkoH
OTpaXKEHUS
CBeTa. 3epKaia.
Pemrenue 3amau
Ha MIPUMEHEHHUE
3aKOHAa
OTpaKEHUS
CBeTa

bubmuoreka [JOK
https://m.edsoo.ru/f
fOb38c4

64

[Ipenomnenue
cBeTa. 3aKOH
MPETOMIICHUS
cBeTa

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOb3aea

65

ITonnoe
BHYTpPEHHEE
OTpaKeHUe
CBeETa.
Hcnonn3oBanne
IIOJIHOT'O
BHYTPEHHETO
OTpaXXEHUS B
OINTHYECKUX
CBETOBOJIaX

bubmuorexa [JOK
https://m.edsoo.ru/f
fOb3c5¢

66

JIaGoparopHas
paborta
"ccnemoBanue
3aBHCUMOCTHU
yria
MPEeOMIICHUS
CBETOBOTO JTy4a
OT yrJja MajeHus
Ha TpaHUIe
"BO3yX-
creximo""

67

Ypok-
KOH(EpeHIIHS
"Hcnonb3oBaHu
€ TIOJTHOTO
BHYTPEHHETO
OTpPaKEHUS:
CBETOBOJBbI,



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

OIITUKOBOJIOKOH

Hasl CBA3b"

JIun3ebL. bubmuorexa [JOK
68 OnTuueckast https://m.edsoo.ru/f

CHJIa JTUH3EI fOb3f2c

[TocTpoenue bubnmoreka [JOK
69 M300paXeHUI B https://m.edsoo.ru/f

JIMH3aX fob444a

JlaGopaTopHas

paborta

"Onpenenenue

¢doxycHOTrO bubnuoreka [IOK
70 paccTosHUS U https://m.edsoo.ru/f

ONTHYECKOM f0b4206

CHJIBI

cobuparomei

JIUH3bI"

Ypoxk-

KOH(epeHIHs bubnuoreka [IOK
71 "Onruueckue https://m.edsoo.ru/f

JINH30BbIC fOcOa7e

npuoopsI"

['na3 kak

bu6mmoreka [JOK

72 orrHHecial https://m.edsoo.ru/f

cucTema. f0b4684

3penue

Ypoxk-

KOH(epeHIUs
73 "JledexTs

3penus. Kak

COXPaHUTH

3penue”

Paznoxenue

Oenoro cBera B

cnektp. OnbIThl

HrroToHa. bu6mmorexa [IOK
74 Cnoxenue https://m.edsoo.ru/f

CIIEKTPAITBHBIX fOc0f4c

I[BETOB.

Jucnepcus

cBeTa

JlaGopaTopHas bubnmoreka [JOK
75 pabota "OnbIThl https://m.edsoo.ru/f

IO Pa3JIOKECHUIO

fOcOe2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0e2a

Oenoro ceera B
CIICKTp U
BOCHPHSTHIO
[BeTa
MIPEIMETOB NP
HAX HaOJIIONeHUN
4epes [BETOBBIC

¢bunbTpel"
Ypok-
MPaKTUKYM
"BonHoBBIE
76 CBOICTBA CBETA:
JUcTiepcus,
uHTEephEpeHIII
u qudpakmus”
OnbIThI
Pesepopia i bubnnoreka [JOK
77 AHCTADHAS https://m.edsoo.ru/f
Janerap f0c12a8
MOJICJIb aTOMa
[Toctynatet
78 Bopa. Monenb
aroma bopa
Ucnyckanue u
TTOTJIOIICHHE
bu6mmoreka [JOK
CBETa aTOMOM.
79 KBamThL https://m.edsoo.ru/f
o fOc144c
Jluneiiuareie
CHEKTPHI
Ypoxk-
MPaKTUKYM bubnuoreka [IOK
80 "HaOmonenune https://m.edsoo.ru/f
CIIEKTPOB f0c1550
UCITyCKaHUs"
bu6mmorexa [IOK
PagnoaxkTuBHOC
81 . https://m.edsoo.ru/f
Thb U €€ BHJIbI f0C1672
Crpoenue
bubmuorexa [JOK
aTOMHOTO sI/Ipa.
82 HVKITOHHAS https://m.edsoo.ru/f
Y fOc18ac
MOJICTTb
PanuoakTtrBHBIE bu6mmorexa [IOK
83 TIpeBpaICHHS. https://m.edsoo.ru/f

N30TOo118I

fOclal4d



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1a14

84

Pemenune 3amaq
110 TEME:
"PaTnoaKTHBHEI
€ mpeBpanieHus "

bubmuoreka [JOK
https://m.edsoo.ru/f
fOclb4a

85

[Tepuon
rnoyypacnajaa

86

Ypok-
KOH(epeHIHs
"PasroaKTUBHBI
€ U3JTy4YeHUS B
MIPUPOJIE,
MeIUIIMHE,
TexXHuke"

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c2126

87

Snepubie
peaKIuu.
3aK0OHBI
COXpaHEHUS
3aps0BOTO U
MacCcoOBOT'O
YHCeN

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOclc58

88

DHeprusi CBs3U
ATOMHBIX SITIEP.
CBs13b Maccel U
SHEPTUH

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOcld7a

89

Pemenue 3amau
10 TEME

" nepHsle
peakuun"

90

Peakunu
CHHTE3a U
JETIEHUS SIAED.
Hctounuku
suepruu CosHia
H 3BE3]

bu6mmorexa [IOK
https://m.edsoo.ru/f
fOcle88

91

Ypok-
KOH(epeHIHs
"SAnepHas
SHEpPreTHKA.
HeicTBus
paZoaKTUBHBIX
W3JIy4YECHHUH Ha
KHUBBIE
OpraHusmsl"



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

92

[ToaroroBka k
KOHTPOJIbHOU
pabote 1o Teme
"DneKkTpoMaruu
THOE TI0JIE.
DNeKTpOMarHuT
HBIE BOJIHBI.
KBanToBbIE
siBJIeHUS"

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c223e

93

KonTposbnas
pabota mo Teme
"JjeKTpOMarHu
THOE TIO0JIE.
DNeKTpOMarHuT
HBIE BOJIHBI.
KBantoBbie
siBJIeHUS"

94

[ToBTOpEHME,
00o01IeHNE.
JlaGopaTopHbIie
paboTHI IO
Kypcy
"B3anMoOeiCcTB
ue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc245a

95

[ToBTOpEHuUE,
00001IeHHE.
Pemenue
pacyYeTHBIX U
Ka4yeCTBEHHBIX
3aJ1a4 110 TEME
"TemnoBbie
npouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c2572

96

[ToBTOpEHME,
0000IIcHHE.
Pemenne
pacyYeTHBIX U
KauyeCTBECHHBIX
3aJ1a4 110 TeMe
"KII/I TerstoBbIx
nBuraresein”

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc2a22

97

[ToBTOpEHME,
00001IeHHE.
Pemenue
pacyeTHBIX U

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c2b30



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2b30

KAQ4YCCTBCHHBIX
3a1a4 110 TCME
"KTIJT
QJICKTPOYCTAHOB

OK

[ToBTOpEHME,
00o01IeHuE.
JlaGopaTopHbIie
98 paboThI IO
Kypcy
"CBeToBbIe
siBJICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc2c52

IToBTOpEHME,
00o01IeHNE.
Pabora ¢

99 TEKCTaMH 110
TeMe "3aKOoHBI
COXPAHCHHUS B
MexaHuke"

bubmuorexa [JOK
https://m.edsoo.ru/f
fOc2d6a

[ToBTOpEHME,
0000111eHHE.
10 Pabora ¢
TEKCTaMH 110
TeMe
"Konebanusa u

BOJTHEI"

bubmuorexa [JOK
https://m.edsoo.ru/f
f0c2e82

[ToBTOpEHME,
00001IeHHE.

10 Pabora ¢

1 TEKCTaMH 110
teme "CBETOBEIC
SABJICHHS"

bu6mmorexa [IOK
https://m.edsoo.ru/f
f0c3044

IToBTOpEHME,
00001IeHHE.
Pabora ¢

10 TEKCTaMH 110
2 TEME
"KBanToBas 1
sIepHAsT

¢buzuka"

OBILIEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102

27



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c3044
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