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HopMaTuBHBIE IOKYMEHTBI, perJiaMeHTHPYIOLIUeE 1eSITeJIbHOCTh YYUTe s

Hacrosmue pekoMeHjanuy HalleJaeHbl Ha OKa3aHWe METOANYECKOHN MOMOLIM YUUTENAM PU3UKU
0011e00pa3oBaTeIbHBIX OPraHU3alNN, PeaTH3yIOIINUX MPOTrpaMMbl cpeaHero odmiero oopazosanus (COO) u
MOCBALIEHBI 0COOEHHOCTSAM IIperoiaBaHust yueOHoro npeamMera «du3nka» npu peanusanuy 0OHOBIEHHOIO
@IoC COO.

Jlist obGecriedeHust Ka4yeCTBEHHOI0 OOHOBJICHHUS M COBEPIIEHCTBOBAHUS MPENOaBaHus y4eOHOro npeamera
«Pu3ukay» B ycaoBusx nepexoaa Ha ooHoBiaeHHbie @I'OC COO 061eobpazoBaTeaIbHBIM OpraHU3auiIM
Tomckoii 001acT peKOMEHAYeTCsl OpraHU30BaTh YUEOHBIH MTPOLECC B COOTBETCTBUU CO CIEYIOLIUMHU
HOPMATHUBHBIMU U PAaCTIOPSIUTEIbHBIMU TJOKYMEHTAMHU:

1.
2.

10.

11.

12.

13.

®denepanbHblil 3ak0H OT 29.12.2012 Ne 273-DD «O6 obpa3zoBanum B Poccuiickoit denepanumy.

Vka3 [lpesunenra Poccuiickoit @eneparuu ot 21.07.2020 Ned74 «O HauMOHATBHBIX LEJSAX Pa3BUTHUSA
Poccuiickoit @enepanuu Ha nepuof 1o 2030 rogax.

[Tacnopt HaumMoHanbHOrO NpoekTa «O0pazoBaHUEey», yTBEPXKIEH Ipe3uaunymom CoBeTa Ipu
IIpesunenrte Poccuiickoit denepanuu mo CTpaTeriyeCKOMY Pa3sBUTHIO U HALMOHAJIBHBIM IIPOCKTaM
(mpotokoa Ne 16 ot 24.12.2018).

[Ipuka3z MunucrepcrBa npocseiienus Poceuiickoit @denepanuu ot 12.08.2022 r. Ne 732 «O BHeceHUUn
M3MEHEHHH B (eiepabHbIN rocy1apCcTBEHHBIN 00pa3oBaTeIbHBIN CTAaHAAPT CPETHETO O0IIETO
o0pa3oBaHMsl, YTBEP)KICHHBIH ITpUKka3oM MuHucCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanuu ot 17 mast 2012 r. N5 413».

[Tpuka3z MunuctepctBa npocsetienus Poccuiickoit @egeparuu ot 23.11.2022 Ne 1014 «O6
yTBEepXKIeHHH (hesiepaibHOi 00pa30BaTEIbHOM MPOTPAMMBI CPETHETO OOIIETO 00pa30BaHUSY.

[Tpuka3z MunucrepcTBa npocsemenus Poccuiickoit @enepanuu ot 22.03.2021 roma Ne 115 «O6
YTBEP)KICHUU MOPS/IKA OPraHU3alluy U OCYILECTBIIEHUS] 00pa30BaTeIbHOMN JeSTEIbHOCTH 110
OCHOBHBIM 00111e00pa30BaTeIbHBIM IIPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HA4aIbHOTO
00111er0, OCHOBHOT'O OOIIIETO U CPEIHET0 O0IIero 00pa3oBaHM .

[Ipuka3z MunucrepcrBa npocsemienus Poccuiickoit @enepanuu ot 21.09.2022 Ne 858 «O6
YTBEP)KICHUHU (heiepabHOrO NepedHsl y4eOHUKOB, JOIYICHHBIX K UCIIOIb30BaHUIO IPU peasln3aliiu
HMMEIOLIUX FOCYIapCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTeIbHbIX IPOrpaMM HayaJIbHOIO OOLIETO,
OCHOBHOT'0O 0011IeT0, CpeJHEro 0011ero 00pa3oBaHUs OpraHU3aLUsIMU, OCYIIECTBISIOLIMA
00pa30BaTEIbHYO IESTEIBHOCTD U YCTAHOBJICHHUS IIPEICIIBHOIO CPOKa UCIIOIb30BAHMS HCKIIFOUEHHBIX
y4EeOHUKOBY.

Pabouas mporpamma cpeanero ooiiero oopaszoBanus 1o Gpuszuke st 7-9 KjaaccoB 00pa3zoBaTeIbHbIX
opranu3zaiuii. bazoBslif ypoBeHb (0100peHa pemenneM denepaibHOro0 yueOHO-METOINYECKOTO
o0BbeIMHEHNUs 10 0011eMy 00pa3oBaHuIo, IpoTokoa 8/22 ot 14.10.2022r).

Pabouas nporpamma cpeanero odrero oopazoBanus 1no ¢usuke g 10-11 kiraccoB 00pa3oBaTeNbHBIX
opranuzaiyii. YriayoneHHbli ypoBeHb (000peHa pemenueM PenepaabHOroyuyeOH0-MeTOIMYEeCKOro
o0BbeIMHEHU 10 0011eMy 00pa3oBaHuIo, IpoTokoa 8/22 ot 14.10.2022 1).

IIncemo Munncrepcersa npocsemenus Poccuniickont ®@enepannn ot 17.11.2022 Ne 03- 1889 «O
HarnpaBiieHun uHpopmarun» (BmMecte ¢ «MHPOpMaMOHHO-Pa3BICHUTEIBLHBIM IMUCHMOM 00 OCHOBHBIX
M3MEHEHMSIX, BHECEHHBIX B (pe/iepabHbII rocy1apcTBEHHBIN 00pa3oBaTeIbHbIN CTaHAAPT CPEIHETO
oO1ero 00pa3oBaHusl, U OPraHU3alUKl PaOOTHI TIO €0 BBEIACHUIOY).

ITocTanosnenue I’ 1aBHOro rocyaapCTBEHHOr0 cCaHuTapHoro Bpada Poccuiickoit denepanuu ot
28.09.2022 Ne 28 «O6 yrBepxxaeHuH caHuTapHbIX npaBui CII 2.4.3648-20 "CanutapHo-
AMUAEMUOJIOTHYECKHE TPeOOBaHUs K OPTaHU3alUsIM BOCIUTaHUS U 00y4€HHUs, OT/IbIXa M 03/I0POBJICHUS
IeTell U MOIOIEKU"».

[Ipuka3z MunucrepcTBa Tpyaa U connanbHoM 3amuThl Poccuiickoit @enepannu ot 18.10.2013 X?544n
«O06 yrBepxeHun npodeccuonansHoro cranaapra "llenaror (megarorndeckas AesTeIbHOCTD B cepe
JIOLIKOJIBHOT'O, HA4aJIbHOT'O OOIIEr0, OCHOBHOT'O OOIIET0, CpeIHEro o0uiero oopa3oBaHus)
(BocmuTaTenb, yUuTeNb)" ».

npenoAaBaHus yueOHoro npeamera «dusnka» B 00pazoBaTeNbHbIX OpraHu3anusax Poccuiickoit
®denepannu, peaqu3yronMX OCHOBHbIE 00pa3oBaTeNbHble MporpamMmmsl (Y TBepxkaeHa Pemennem
Konnerun Munucrepcrsa npocsenienus Poccuiickoit @enepanuu nporokoin ot 03.12.2019 JI'e IIK - 4



14.

15.

16.

17.

BH).

Pacnopspxenne Jlenapramenta obmiero oopasoBanust Tomckoit o6nactu ot 28.09.2018 Ne832-p «O6
yTrBepxaeHnn KoHlenmu pa3BuTus (PU3NKO-MaTeMaTHIECKOTO U €CTECTBEHHOHAYYHOTO 00pa3oBaHus
Tomckoit o6actu Ha 2019-2025 .

CaHuTapHO-3MUEMHUOJIOTHIECKHE TPEOOBAHUS K YCTPOHCTBY, COIEPIKAHUIO M OPTraHU3aluU pabOTHI
00pa3oBaTeNbHbIX OpraHU3alHi U APYTUX 00BEKTOB COIMAIbHON HHPPACTPYKTYPHI U1 1eTel U
MOJIO/IC)KH B YCIIOBHSIX PACIPOCTPaHEHUsI HOBOM KopoHaBupycHoii undekuuun (COVID-2019),
YTBEPKIACHHBIE TTOCTAaHOBJIEHHEM | JTaBHOTO rocyJapCTBEHHOIO CaHUTApHOroO Bpaua Poccuiickoii
Oenepauun ot 30.06.2020 Nel6 (3apeructpupoBan 24.03.2022 Ne67884).

[Iporpamma paszsutuss MAOY COII Ne 67 r. Tomcka Ha 2020-2024 rr. «K COBpeMEHHOMY Ka4ueCTBY
o0OpasoBaHus Yepe3 MPOoPUIU3AIMIO U COMMATTU3AIMI0 yuanuxcs mKoyb [Ipukas ot 16.04.2020 Ne77-
0.
YeraB MAOY COII Ne 67 r. Tomcka. YTBepxkaen 18.11.2015r.



DJIeKTPOHHBbIE 00pa30oBaTe/ibHbIE pecypchbl 0 Gpusnke

Ha3sBaHue caiiTa

AJnipec caiita

AHHOTaI M4

Poccuiickuit
006111e06pa3oBaT
eJIbHbIN opTal

http://experiment.edu.
ru

Hudopmanus 060 Bcex BUjax 06pa3oBaTebHOMN
HNPOJAYKLHH U YCIyT, HOPMATUBHBIX JJOKYMEHTaxX
(BruTI0Yast opUIMaIbHBIE TEKCThI), COOBITHUIX
06pa3oBaTeJbHOU KU3HU.

Enunag
KOJLJIEKIUS
IUGPOBBIX

06pasoBaTeibH
BIX PECYPCOB

http://school-
collection.edu.ru

B Kosiekiuu npe/ictaB/ieHbl Hab60pbl IUPPOBBIX
pecypcoB K 60J1bIIOMY KOJIMYECTBY Y4eOHUKOB,
pekoMeH/Jj0BaHHbIX MMHOOpHayku PO k ucnosib30BaHUIO
B IIKOJIax Poccuy, MHHOBALMOHHbIE YYE€OHO-
MeTo/JjuyecKHe pa3paboTKH, pa3HOOOpasHble
TeMaTH4YeCcKue U IpeJiMeTHbIe KOJJIEKLIUY, a TaKXKe
Jpyrye y4eOHble, KyJIbTypPHO-IIPOCBETUTEIbCKHE U
NI03HAaBaTeJIbHble MaTePHAJIbL.

®denepanbHbIN http://fcior.edu.ru Caut OIIMOP obecnieyrBaeT KaTaJl0TU3aILUI0
LEeHTP 3JIEKTPOHHBIX 06Pa30BaTeJIbHBIX PECYPCOB Pa3JIUIHOTO
MHGOpPMALIMOHH THUIA 32 CYeT UCT0JIb30BAHUS eJUHON HHGOPMALIUOHHOMN
o- MOJieJIM MeTaZlaHHbIX, OCHOBaHHOM Ha cTa”HgapTe LOM.
o6pa3zoBaTesibH
BIX PECYpCOB
(®LIHOP)
Caur s http://www.fizika.ru CeropHs caiiT - 3T0 60s1ee 2000 daityioB: yUeOHUKH,
npenojaBaTese JlabopaTopHbIE U KOHTPOJIbHbIE Pa00ThI, TECTHI,
i pU3UKY, dbaKy/IbTaTUB U MHOTOE-MHOT0€ JIPyTOe.
y4dalluxcs U ux
poauTeneun
College.ru: http://college.ru/fizik | Bbl MOkeTe HOCMOTpPETH B OTKPHITOM AOCTYyIIE VIEOHUK,
®dusuka a/ BKJIFOUeHHbIH B Kypc "OTkpbiTasg ®usuka” (YYEBHUK),
nopaboTaThb C UHTEPAKTHBHBIMU Java-anijeTaMy o
¢usuke (MOJEJIN), orBeTuTh Ha Bonpockl (TECTHI).
Pazgen ®U3HUKA B MHTEPHETE comep»xuT 0630p
HHTEepHET-pecypcoB o ¢pusrke. Ikcnpecc-tecTsl EI'3,
cTaThu ¥ HoBoCTH 0 EI'D .
['azeTa http://fiz.1september. l'azeta «Pur3nKa» usgaTenbckoro gomMa [lepsoe
«Pusuka» ru CeHTA0pA.
®epepanbHas http://www.school.mi ®3PTII paboTaeT B TECHOM TBOPUYECKOM
3a04Had ptru corpyaHudectBe ¢ MOTH u gpyrumu
¢dusuko- 06pa3oBaTeJIbHbIMU yupexjeHussMu PD, peanusys
TexXHU4YecKast NporpaMMy HeNpepbIBHOTO 06pa30BaHUs B LIENHU "LIKO0JIA
HIKOJIa IpHU — y4pex/JeHle JOBY30BCKOI0 JIONOJHUTEJbHOTO
MockoBckoM o6pa3oBaHusi — By3".
¢dusuko-
TEeXHUYECKOM
MHCTUTYTE
Hay4Hno- http://kvant.mccme.ru [lepBBIi B MUpe Hay4YHbIU )KypHaJ /14 IIKOJIbHHUKOB,
NONyJSIPHbIA / paccuMTaHHBIA HA MacCOBOTO YATATEJIS.
dusuko-
MaTeMaTHYeCKH
Y KypHaa

"KBaHT" (ApxuB
HOMEpPOB)
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[TopTan
€CTeCTBeHHBIX
Hayk: Pusuka

http://www.e-
science.ru/physics

['naBHas 3ama4a pasgaena PU3UKA - 06'beJUHUTD JIIOJEN
HHTepecyrnuxcad GU3UKOU U MTPeJOCTAaBUTh YUTATEAM

MaTepHaJibl 10 TEOPEeTHYECKOH PU3HKe.

BBeseHue B
HAHOTEXHOJIOTH

http://nano-
edu.ulsu.ru

Cdepa HAaHOTEXHOJIOTUH CYUTAETCA BO BCEM MHUPE
KJII0YeBOM TeMoM 1 TexHoJsioruH XXI Beka.

u
N3paTenbcTBO
BUHOM.
JlabopaTopus
3HAHUM.

http://metodist.Ibz.ru/

OCyILeCTBJIsIET 06PATHYIO CBSA3b C YUUTESIMH, CETEBYIO
KOHCYJIbTALlUOHHYIO MOJJIeP>KKY 1elaroroB Kak CUJlaMHu
aBTopoB Bcex YMK, Tak 1 MeToAMCTaMu U3/aTe/IbCTBA.

paspabotuukoB YMK, B pamMmkax KOTOpbIX Ipe/JlaratoTcs

IpUJIOKEHUS B CBOOOJAHOM JIOCTYIIe JJisl BCeX YYuTe e,

CaliT MeTOAMYECKOH CJIYKObI M3/]aTeIbCTBA

Ha caiiTe GpyHKIMOHHUPYIOT aBTOPCKHUE MAaCTEPCKHE

MeTOoANYECKHEe MaTepHasibl aBTOPOB, POpyMEI C
YYUTESIMH, JOMOJHUTEbHBIE 3JIEKTPOHHbBIE

a TaK»Ke JIEKTOPUH 110 Pa3IMYHbIM HalpaBJeHUsIM
MH$OpMaTH3aLUK 06Pa30BaHUS U OpraHU3aLuu
06y4eHHUs B OKPbITOU MHGOPMALLMOHHOU Cpeje.

3AHUMATEJIbH
Afl DU3UKA B
BOITPOCAX U
OTBETAX

http://elkin52.narod.r
u/

CTpaHULbI caliTa yYUTENSA-METOLUCTA, 3aCIYKEHHOTO
yuutessi PO Bukropa ViBaHoBU4a EnibkrHa 6yKBaJbHO
NPOHH3aHbI 9KCIIEDUMEHTOM — IeMOHCTPALMOHHBIM U
bpOHTaNbHBIM, /115 J1I0603HATENbHBIX, — OIIBITAMHU-
dokycamu. O6CyK/Jar0TCS TPO6IeMbI SKCIIEPUMEHTA U
Teopud. O4eHb MHOTO MaTepHasa K ypoKaM B BU/Jle
N0JIe3HBIX HAOJI0/IEHUH U PacCyKJeHHUM.

K/JTACCHAA
OU3UKA

http://class-
fizika.narod.ru/index.h
tm

CaiiT EneHbl AslekcaHIpoBHbI baJiIMHON, UHTEepPeCHbIN U
JUISl YYUTEJIEeN, U 111 Y4€eHUKOB (4TO MOCMOTPETh, YEM
yBJI€YbCS, YTO NOYUTATh). HeoObIYHbIE MAaTepHUaJIbl K
YPOKaM, B OCHOBHOM /1Jisl 7-T'0 U 9-T0 KJIacCcoB (Hampumep,
ONTUYECKUE UJIJIIO3WU), MHOTO OMAIIHUX
3KCIIEpUMEHTAIbHBIX 3a/IaHUMH.

®U3UKAB
AHUMAIIMAX

http://physics.nad.ru/
physics.htm.

JlecsaTb 04YeHb KpacUBbIX aHUMalUi 10 OCHOBHBIM
paszaesiaM QU3UKH — MeXaHUKe, TepMOJAMHAMHKE, ONITHKE,
3JIEKTPOMarHeTU3My.

Y4e6HoO-
pasBJieKaTesbH
bI¥ OpTa JJis
JeTeH,
y4uuTesIel, U
poJuTENEN.

http://nau-ra.ru/

[udpoas saboparopus no pusvke. PeKOMeHAAIUH 110
paboTe c undpoBoii 1abopaTopuei (BUAEOPOTUKH).

[TopTan
eCTeCcTBeHHBIX

http://www.e-
science.ru/physics

['naBHas 3amava pasgaena PU3UKA - 06'beJUHUTE 10N
WHTepecyuxcs GU3UKOH U MPeIoCTaBUTh YUTATESAM
MaTepHaJIbl 10 TEOPETUYECKOUN PU3UKeE.

HayK: Pusuka
BBeseHue B

H

HAHOTEXHOJIOTH

http://nano-
edu.ulsu.ru

Cdepa HAaHOTEXHOJOTHUN CIMTAETCS BO BCEM MHUpeE
KJII0YeBOM TeMoM i TexHoJsioruk XXI Beka.

BUHOM.

3HaHUH.

HU3paTenbCcTBO

JlabopaTopus

http://metodist.1bz.ru/

CaliT METOUYECKOH C/1y:KObl H3/JaTebCTBa
OCYLIeCTBJIsIeT 0OPATHYIO CBA3b C yYUTEJISIMH, CETEBYIO
KOHCYJIbTaLlUOHHYIO O JIeP>KKY [1e/laroroB Kak CUJIaMH1
aBTOpoB Bcex YMK, Tak 1 MeToAMCTaMu U3/aTe/IbCTBA.
Ha caiiTe pyHKIMOHUPYIOT aBTOPCKHE MACTEPCKUE
paspabotunkoB YMK, B pamMmKkax KOTOPBIX Ipe/JIararTcs

MeTouYecKue MaTeprasbl aBTOPOB, POpPyMBI C
Y4YUTEeJSIMHY, L,ONOJIHUTE/IbHbIE 3/1eKTPOHHbIE
IPHUJIOKEHUS B CBOGOJHOM JIOCTYIIE /ISl BCEeX YUUTeeH,
a TaKXKe JIEKTOPUHU 10 Pa3JIMYHbIM HalpaBJeHUSIM
MH$opMaTH3aL UM 06pa30BaHUs U OpraHu3aLuu

06y4yeHHs B OKPBITON HHPOPMaALIMOHHOM cpe/ie.



http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/authors/
http://metodist.lbz.ru/lections/
http://elkin52.narod.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm
http://physics.nad.ru/physics.htm
http://nau-ra.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://nano-edu.ulsu.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/authors/
http://metodist.lbz.ru/lections/

3AHUMATEJIBH | http://elkin52.narod.r CTpaHuLbI caiiTa yUUTENSI-MEeTOJUCTA, 3aCAYKEHHOTO

A ®PU3UKA B u/ yuuTesiss PO Buktopa MBanoBu4a EnbkrHa 6yKBaJbHO
BOITPOCAX U MPOHHU3aHbl 3KCIIEPUMEHTOM — IEMOHCTPALMOHHBIM U
OTBETAX bpOoHTaNBbHBIM, J151 JIID603HATENbHBIX, — ONIbITAMU-

dokycamu. O6CYKAI0TCS TPOO6JIEeMbI SKCIIEPUMEHTA U
Teopuu. O4eHb MHOTO MaTepHasa K ypoKaM B BU/IE
N0JIe3HBIX HAOJII0/IEHUH U pacCyK/eHUM.

KJIACCHAA http://class- Caiutt EneHbl AstekcaHIpoBHbI basiJUHON, UHTEpPECHBIN U
OU3UKA fizika.narod.ru/index.h | g yauTesiel, u A1 y4eHHUKOB (UTO MIOCMOTPETD, YeEM
tm yBJIEUbCS, YTO MOYUTATh). HeoGbIYHBIE MaTepHUaJIbI K

ypOKaM, B OCHOBHOM /1151 7-T0 U 9-T0 KJ1accoB (Hampumep,
ONTUYECKHE WJIJIKO3MU), MHOTO JOMAallIHUX
3KCIepHUMeHTAaJbHbIX 3aJJaHUH.

OU3UKAB http://physics.nad.ru/ JlecaTh 0YeHb KpacCUBBIX aHUMAI[UH 110 OCHOBHBIM
AHUMAILIMAX physics.htm. paszaenaM GU3UKU — MeEXaHUKe, TepMOJIMHAMUKE, ONITHKE,
3JIEKTPOMAarHeTHU3My.

Y4e6Ho- http://nau-ra.ru/ lndpoBas a6opaTopus no pusvke. PeKOMeHAAIUH 110
pasBJIeKaTeJbH paboTe c uudpoBoi JabopaTopuel (BUAEOPOJTHUKHU).
bIU OpTAaJ JJis

JeTel,
y4uTesel, U
poJauTesiel.

Dedepanvras pabouas npoepamma no yueonomy npeomemy « Pusuxay» (6a306wiii yposens)
(npeomemuas obnracmo « Ecmecmeenno-nayunvle npeomemuly) (0aiee cOomeemcmeeHHo — NPocpamma no
Quzuke, usuxa) skurouaem NOACHUMENbHYIO 3ANUCKY, COOEPHCAHUe 00YUeHUs, NIaHUpYeMble Pe3VIbManbl
0CB0€HUSL NPOCPAMMBL NO (PU3UKe, MeMamuiecKoe NIaHUPOBAHUE.

MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOI'O 00ILIero 00pa3oBaHMs COCTaBIEHA HA OCHOBE
I0JIO)KEHUH U TpeOOBAaHUM K pe3yJbTaTaM OCBOEHHS Ha 6a30BOM YpOBHE OCHOBHOM 00pa3oBaTeIbHON
nporpammsl, mpeacrasieHHbIX B PI'OC OO0, a takxe ¢ yuérom denepanbHoil paboueit mporpaMmsl
Bocrniutanus u KoHnenmuu npenogaBanus yaeOHoro npeamera «Duzukay.

CopneprkaHue mporpaMMsl 1o (pu3MKe HapaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH O0y4aroIMXcs U OpraHu3aluio u3ydyeHus: GU3MKH Ha JAesITeIbHOCTHOM ocHOBE. B nmporpamme 1o
¢u3MKe yIUTHIBAIOTCA BO3MOXKHOCTH YUueOHOTro npenMeTa B peanuzanuu tpedosanuit @I'OC OO0 k
IUTAHUPYEMBIM JINYHOCTHBIM U METAaNpPeMETHBIM pe3yiibTaTaM 00Yy4EHHUs, a TAKXKE MEXKIPEIMETHBIE CBA3H
€CTECTBEHHOHAYYHbIX y4eOHBIX NMPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMs.

[Iporpamma no ¢pu3MKe ycTaHABIMBAET paclpeesieHHe Y4eOHOro MaTepurana mo rojaam ooydeHus (1o
KJIaccaMm), IpeiiaraeT MpUMEpHYIO MTOCIE0BATEIbHOCTD U3YYEHHS TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHS
MIPEIMETHOTO COIEPKAHUSI U yUETEe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcs.

ITporpamma no ¢uznke pazpaboTaHa Cc LENbI0 OKa3aHUsI METOJUYECKOM MOMOIIN YUUTENIO B CO3/1aHUU
paboueil mporpaMMsbl 0 y4eOHOMY MPEAMETY.

dusmKa SBISETCS CUCTEMOOOPA3YIOIINM JIJISl €CTECTBEHHOHAYYHBIX YUEOHBIX NPEIMETOB, IIOCKOJIBKY
(hU3UYEeCKrEe 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, H3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMUEHN U
¢usnueckoii reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, IpeocTaBiseT Hauboee
sICHbIE 00pa3libl MPUMEHEHHUS! HayYHOI'0 METO0/1a TO3HAHMsI, TO €CTh CII0C00a MOJIyUYeHHUs JOCTOBEPHBIX 3HAHUN
0 MHUDE.

OnHa U3 MIaBHBIX 3a/1a4 (U3UIECKOTO 00pa30BaHMS B CTPYKTYpE 00IIero 00pa3oBaHus COCTOUT B
(bopMHpPOBaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpeca K HayKe y 00ydaromxcsl.

Nzyuenue ¢pusnku Ha 0a30BOM YpOBHE IPEAIOIAraeT OBJIaJieHUe CASAYIOIUMU KOMIIETEHTHOCTSIMH,
XapaKTEepU3YIOIUMH €CTECTBEHHOHAYUYHYIO TPaMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS,

OLIEHUBATh U TOHUMATh 0COOEHHOCTH HayYHOT'O UCCIIEeIOBAHUS;
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UHTEPIPETUPOBATH IaHHBIE U UCTIOJIb30BaTh HAYYHbBIE 1OKA3aTENIbCTBA JJIs MTOJIyYE€HHUs BHIBOJIOB

[enu n3ydyenust pu3uKU Ha YPOBHE OCHOBHOTO 00IIeTr0 00pazoBaHus onpeaeneHsl B Konmenmm
npenoaaBaHus yueoHoro npeaMera «Pu3nka» B 00pa3oBaTeIbHBIX Opranu3amusax Poccuiickoit deneparuu,
peanu3yoIX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMbl, YTBEPkKAEHHOH pemenneM Kosternu
MunucrtepctBa npocBenieHus: Poccutickoit @eaepanuu (mpotokodt ot 3 aexadpst 2019 r. Ne [1K4B).

Llenu u3ydenus QU3MKU:

pruoOpeTeHne HHTepeca U CTPEMIICHUS 00yJaIOUIUXCs K HAYYHOMY U3YYEHHIO IPUPOIbI, PAa3BUTHE UX
MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE NIPEICTABICHUN O HAYYHOM METO/I€ MTO3HAHUS U (JOPMUPOBAHUE HCCIEA0BATEIHCKOTO
OTHOIIEHUS K OKPY>KAIOIIUM SIBIICHUSIM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3y/ibTaTa U3y4eHUs OCHOB CTPOEHUSI MaTepuu U
(byHIaMEHTAIbHBIX 3aKOHOB (DH3HUKH;

(dbopMupOoBaHUE MTPEICTABICHUM O posid (PU3UKH 7Sl Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U
TEXHOJIOTHI;

pa3BUTHE IPEICTABICHUN O BOBMOXKHBIX cpepax Oyayiieit npodeccuoHaIbHOU AesITeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JalIbHEHIIEeMy O0y4YEeHHIO B ’TOM HAIIPABICHHUH.

Joctuxenue 3Tux Lesei nporpaMmsl Mo (GU3NKe Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHuUs
o0ecreYnBaeTCs pelIeHUEeM CIeTYIONIUX 3a/au:

npruoOpeTeHue 3HaHUI O JUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXaHHUUECKUX, TETJIOBBIX,
ANEKTPUUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

npruoOpeTeHne YMEHUH OMUCHIBAaTh U O0BACHATH (PU3UUYECKUE SBJICHHS C UCIIOIB30BaHUEM
MOJyYECHHBIX 3HAHHI;

OCBOEHHE METOJIOB PEIICHUS MPOCTEHIINX pacYETHHIX 3a/1a4 C UCIOJBb30BaHUEM (QU3UUYECKUX MOEIEH,
TBOPUYECKUX U NMPAKTUKOOPUEHTUPOBAHHBIX 3a7ay;

pa3BUTHE YMEHUN HAOII0aTh MPUPOIHBIC SIBICHUS U BBITIOIHATE OIBITHI, JJAOOPATOPHBIE Pa0OTHI U
HKCIIEPUMEHTAIbHBIE NCCIICAOBAHMS C UCTIOIB30BaHUEM N3MEPHUTEIBHBIX PHOOPOB;

OocBOeHHUE PUEMOB paboThI ¢ HHPOpManHel (rU3NUecKoro coaepKaHus, BKI0Yas HHPOPMAIHIIO O
COBPEMEHHBIX JTIOCTHIKCHUSX (DU3UKH, aHATIN3 U KPUTHUECKOE OLIEHUBAaHHE MH(POPMALINH;

3HaKOMCTBO cO cepamu MpodeccnoHaNbHOM eATEIbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHHSX (PH3NUECKON HAYKH.

Ha u3yuenue ¢pusuku (6a30BbIli ypOBEHb) Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus oTBOAUTCS 238
JacoB: B 7 kiacce — 68 yacoB (2 yaca B HeZeI0), B 8 kiracce — 68 gacos (2 yaca B Hezelno), B 9 kiacce — 102
qaca (3 yaca B HEJIEINIO).

[Tpennaraemslii B mporpaMMe o Gpu3uke nepeyeHs J1abopaTOPHBIX padOT U ONBITOB HOCUT
pEKOMEHIaTeNbHBIN XapaKTep, YUUTENb JIeNaeT BEIOOp MPOBEICHUS JTa0OPATOPHBIX padOT U OMBITOB C YYETOM
MHIUBUAYAIBHBIX 0COOEHHOCTEN 00y4aroIXcs, CIIUCKa SKCIEPUMEHTAIbHbBIX 3a/laHuH, peJlaraéMbIX B
paMKax OCHOBHOI'O IOCY/IapCTBEHHOTO SK3aMeHa 110 (pu3uke.

COJAEP)KAHUE OBYYEHUA
7 kiacce

Pa3neu 1. ®dusuka u e€ posib B NO3HAHMHN OKPY/KAIOIIEro MHUpPa
®duszuka — Hayka o npupoje. SABiaenus npupoas! . uznueckue BICHUS: MEXaHUYECKUE, TEIJIOBbIE,
NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
Oduznyeckue BennynHbL. M3mepenne ¢pusznueckux BennyuH. @usznueckue npudopsl. [lorpemuocts u3mepenuit
Me:x1yHapoiHasl CUCTEMA EIUHULL.
Kak ¢u3uka u apyrue ecTecTBEeHHbIE HAyKH U3Yy4alOT MpUpoAy. EcTecTBeHHOHAYYHBIH METO] TO3HAHMUSL:
Ha0JI0IeHNe, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBUYKEHHE THITOTE3, SIKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3,
o0bscHeHHE HaOI01aeMoro siBiieHHsI. Onricanne GU3NIeCKUX SBICHUHN C ITOMOIIBIO MOJIEIIEH.
Jlemoncmpayuu
1. MexaHuueckue, TeIIoBble, 3JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBbBIE SIBJICHHUSL.
2. ®usznyeckue npruOopsl U MpoLeaypa IPSIMbIX U3MEPEHHH aHAJIOTOBBIM U IU(POBBIM IPUOOPOM.
Jlabopamopnsie pabomul u onvimol
1. Onpenenenue eHbI IeIEHUS KaIbl K3MEPUTEIHLHOTO IIpu Oopa.



2. 3mepenue pacCTOSHUM.

3. U3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tena. 4. OnpeneneHue pa3MepoB MaJbIX Tel.

5. U3mepenue temneparypbl IpH MOMOIIHX )KUIKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPHI.
6. I[IpoBeneHue ucciaenoBaHus O MIPOBEPKE TMIIOTE3BI: 1aIbHOCTh NOJIETA LIAPHUKA, TYILIEHHOTO
TOPU30HTAJIBHO, TEM OO0JIbLIIE, YeM OOJIbLIE BBHICOTA ITyCKa.

Pasnes 2. [lepBoHayasibHbIE CBe/IeHNsI 0 CTPOCHUM BelllecTBa

CTpoeHue BelecTBa: aTOMbI M MOJIEKYJIbI, KX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE AUCKPETHOE CTPOCHHE
BEIIIECTBA.

JIBmoxeHue yacTull BemiecTBa. CBs3b CKOPOCTH ABMKEHHS YaCTHUI] C TEMIIEPaTypoil. BpoyHOBCKOE ABMKEHUE,
maddysus. BzaumoeiicTBrUe YaCTHIl BEIIECTBA: MPUTSHKEHHE U OTTAIKUBAaHUE.

ArperaTHble COCTOSIHUS BEIIECTBA: CTPOCHUE ra30B, KUAKOCTEH U TBEPABIX (KPUCTAIUIMYECKHX ) TEIL.
B3anMocBsI3p M1y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSIX U HX aTOMHOMOJICKYJISIPHBIM
crpoenueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUIM BOBI.
Jlemoncmpayuu

1. HaGnronenue OpOyHOBCKOTO JABHKEHHSL.

2. Habmonenue nuddysum.

3. HaGmonenue sBNeHMA, OOBSICHSAIOUINXCS MPUTSHKEHUEM HIIM OTTAIKUBAHUEM YacTHUI] BEIECTBA.
Jlabopamopmwsie pabomul u onvimol

1. Onenka quamerpa atoMa METOAOM PSIIOB (C UcIob3oBaHueM (hoTorpaduwii).

2. OnbITHI 0 HAOJFOICHUIO TEIUIOBOTO PACIIMPEHHS Fa30B.

3. OnbITHI IO OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJISIPHOTO TIPUTSKEHUS

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHe Tel

Mexanunueckoe nBuxkeHue. PapHomepHoe u HepaBHOMepHOe aBHkeHHE. CkopocTh. CpeaHsisi CKOPOCTh MPH
HEPAaBHOMEPHOM JBM)KEHUU. Pacu€r myTu U BpeMEHU JBUKECHHUSL.

SIBnenue nHepuuu. 3aKoH HHEpLUUU. B3anmozeiicTBue Ten Kak MpUuYMHa U3MEHEHUS CKOPOCTH JABHKEHUS Tell.
Macca kak Mmepa uHepTHOCTH Tena. [InoTHocTs BemecTBa. CBA3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B
eanHuIle o0bEMa BeleCcTBa.

Cuna xak xapakTepucTuKa B3aumosieicTBus Tei. Cuia ynpyroctd u 3akoH ['yka. Mi3mepenue cuiiel ¢
MOMOIUIBIO AUHAMOMETpA. SIBIEHUE TATOTeHUS U cuiia TshkecTd. Cuila TSKeCTH Ha ApYrux miaHeTax . Bec
tena. HeBecomocTs. CroxeHue cuil, HalpaBJIeHHbIX 110 OJHON NpsMoi. PaBHonelicTByomas cui. Cuiia
TpeHMsl. TpeHHe CKOIbKEHNUS U TPEHUE MOKOA. TpeHue B IpupoJe U TEXHUKE .
Jlemoncmpayuu

1. HaGnroieHue MeXaHU4eCKOTo JIBUXKEHHUS Tena.

2. U3mepeHue cKopoCTH MPSIMOJIMHENHOTO IBUKEHHUSL.

3. HaGmroieHue sIBJICHUS HHEPLIUH.

4. HaGmroieHre U3MEHEHHUs CKOPOCTH TIPU B3auMoeiicTBUHU Tel. 5. CpaBHEHHE MacC MO0 B3aUMOICHCTBHIO
Ted.

6. CnojxxeHue cuil, HalpaBJIeHHbIX 110 OJJHON MPSIMOH.
Jlabopamopuwsie pabomul u onvimol

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO IBMKEHUS (IIaprKa B )KMJIKOCTH, MOJEIHU 3JIEKTPUYECKOTO
ABTOMOOMJIS U T. 11.).

2. OnpeneneHue cpeHel CKOPOCTH CKOJIBKEHHS OpycKa WIIH IIapUKa M0 HAKJIOHHOM ITOCKOCTH.

3. Onpenenenue MIOTHOCTU TBEPIOTO TENA.

4. OnbITHI, IEMOHCTPUPYIOILIUE 3aBUCUMOCTD pacTskeHus (e GopManun) NpyKUHbI OT MPUII0KEHHON CUIIBL.
5. OneIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT BEca Tejla U XapakTepa
CONPUKACAIOIINXCS] TOBEPXHOCTEM.

Pasnen 4. /laBieHue TBEPABIX TeJl, AKUAKOCTEH M Ta30B

Hasnenue. CriocoObl yMEHbILIEHUS M YBEIMUEHUS AaBiieHus. JlapneHue raza. 3aBUCUMOCTb JIaBJICHUS raza oT
o0BEma TeMmieparypsl. [lepenaua gaBieHus TBEPABIMH TeIaMH, KUAKOCTSIMHU U Ta3zamu. 3akoH [lackas.
[THeBMaTH4ecKre MalIMHbL. 3aBUCUMOCTbD JIaBJIEHUS )KUJIKOCTH OT TIIyOuHBL. ['MapocTaTHueckuil mapaiokc.
Coobmatomuecs cocysl. [ uapapinyeckue MeXaHU3MBbI.

Atmocdepa 3emun u atmochepHoe naBiieHue. [I[puauHbI CylecTBOBaHUS BO3AYITHOW 00051049KkH 3emitd. OTbIT
Toppuuennu. U3mepenne armocepHOro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOT0 JaBJIEHUS OT BHICOTHI HaJl



ypoBHeM Mopsi. [Ipubops! 11t u3mepenus: atMochepHOro JaBIeHHUS.
JlelicTBHE XKUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeN0. BriTankuparomas (apxumenoBa) cuia. 3akoH
Apxumena. [naBanue ten. Bo3ayxornaBanue.
Jlemoncmpayuu
1. 3aBUCUMOCTD JaBIEHUS ra3a OT TEMIEPATYPBI.
2. Ilepenaya naBiaeHUS )KUIKOCTHIO U Fa30M.
3. Coobmaromuecst cocynl. 4. 'uapaBiandecKuii mpecc.
5. IlposiBneHue necTBUsE aTMOC(EPHOTO TABICHHS.
6. 3aBUCHUMOCTh BBITQJIKHUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tela U IIOTHOCTHU KHUIKOCTH.
7. PaBeHCTBO BBITAJIKMBAIOLIEH CHJIBI BECY BBITECHEHHOW KUJIKOCTH.
8. YcioBue miiaBaHus TeN: IJIABAHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOLUEHUS IIJIOTHOCTEHN Tesa
U KUIKOCTH.
Jlabopamopmsie pabomul u onvimol
1. UccnenoBanue 3aBUCMMOCTH Beca Teja B BOJIE OT 00bEMa MOTrpyKEHHOM B KHUIKOCTh YacTH TeJa.
temneparypsl. llepenaya naBineHust TBEpAbIMU TEIAMU, KUAKOCTAMU U razaMu. 3akoH [lackans.
[THeBMaTHYeCKHE MAIIMHBI. 3aBUCHMOCTD JJaBJICHUS KUIKOCTH OT MIyOMHBL. ['HapocTaTHUECKuii mapagokce.
CooOmaromuecs cocyapbl. [ napaBnuyeckiue MeXaHU3MBbI.
AtMmocdepa 3emnu u atmocdepHoe aaBneHue. [[pudrHbI CyIIeCTBOBAHUS BO3YITHOM 000109KH 3eMiu. OmbIT
Toppuuennu. U3mepenue armochepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTr0 JaBICHUS OT BHICOTHI HAJl
ypoBHeM Mopsi. [Ipubops! 17151 u3mMepenust arMoc(hepHOro JaBiIcHUsI.
JleiicTBHE )UAKOCTU U Ta3a Ha OTPYKEHHOE B HUX Tes0. BriTankuBaromas (apxumeioBa) cuia. 3aKoH
Apxumena. [InaBanue ten. Boznyxonnasanue.
Jlemoncmpayuu
. 3aBUCUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPHI.
. [lepenaya naBneHus KUIKOCTBIO U Ta30M.
. CooOutarommuecs coCy/bl.
. 'mppaBnuueckwuii npecc.
. IIposiBnenue neicTBus aTMOCHEPHOTO JaBICHMUSL.
. 3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeNa U TUIOTHOCTH YKUJIKOCTH.
. PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. YcioBue miiaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTHU OT COOTHOLUEHUS IIJIOTHOCTEH Tena
U KUIKOCTH.
Jlabopamopusie pabomul u onvimol
1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOTpyKEHHON B *KHUIKOCTh YaCTH Tela.
2. OmnpexneneHne BBITAIKUBAIOINIEH CHIIBI, IEHCTBYIOIIEH HA TENIO, MOTPYKEHHOE B )KUAKOCTb.
3. IIpoBepka HE3aBHUCHUMOCTH BBITAJIKHBAIOIIEH CHUIIBI, JEHCTBYIO IIEH HA TEIO B KHUJIKOCTH, OT MacChl
Tena.
4. OmbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIOIIECH CHUIIBI, JEHCTBYIOIIEH HA TENO B
KHUJKOCTH, OT 00BEMA MOTPY KEHHOM B KUAKOCTh YACTU TENA U OT IJIOTHOCTHU KHUAKOCTH.
5. KoHcrpyupoBanue apeomeTpa Wil KOHCTPYUPOBAHUE JIOAKU U ONpeIeeHre €€ rpy30M0IbEMHOCTH.

~N N kR W

Pa3nea S. PaGora m MOIIHOCTD. JHEpPIrus
Mexannueckasi pabora. MoIIHOCTb.
ITpocTbie MexaHU3MBI: pbYar, 0JIOK, HAKJIOHHAs IMIIOCKOCTb. [IpaBuiio paBHOBecus poruara. [Ilpumenenue
MpaBujia paBHOBECHS pbluara K 6J10Ky. «3o0s0Toe npaBmio» Mmexanuku. KI1/] mpocTeix Mexanusmos. [IpocTeie
MEXaHU3MBI B OBITY M TEXHUKE.
Mexannyeckas sHeprus. Kunernueckas v noreHunanpHas sHeprus. [IpeBpamenne oqHOro Buaa
MEXaHMYECKOHN SHEPTUHU B APYroil. 3aKOH COXpaHEHUS JHEPTHH B MEXaHUKE.

Jlemoncmpayuu

1. IIprMepsl MPOCTBIX MEXAHU3MOB.

JIabopatopHblie pabOThI U OTIBITHI

1. Onpenenenue pabOThI CHIIBI TPEHUS P PABHOMEPHOM JIBH)KEHUH TeJia 110 TOPU30HTAIBHOM

MTOBEPXHOCTH.

2. UccnenoBanue ycnoBuid paBHoBecus poryara. 3. Mzmepenne KIIJ] HakIOHHOH MIIOCKOCTH.

4. N3y4yeHne 3aKOHA COXPaHEHHSI MEXaHUYECKON YHEPTHH.



8 kiacc
Pasnen 6. TenioBble siBaeHNUs
OcCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHOKMHETHYECKON TEOPHH CTPOEHUs BellecTBa. Macca u pazmepsl
aTOMOB 1 MOJIEKYJ1. OTBITHI, MOATBEPKIAIOIINE OCHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO
KHUHETUYECKOU TeOpHH.

Mopenu TBEPOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammueckue u aMmopHbIe
tena. OObsICHEHHE CBOICTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJI Ha OCHOBE
MOJIOKEHUH MOJICKYJIIPHOKMHETHYECKOM Teopuu. CMauyMBaHUE U KalWUIApHBIC siBiIeHUs. TemioBoe
pacilipeHue U cxaTue.

Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO ABMKEHUS YacTUIl. BHyTpeHHsIs
sHeprus. CrocoObl U3MEHEHUs! BHYTPEHHEH SHepruu: Terionepeaada u copepiieHue padboTsl. Buabl
TEIUIONEPEeIavu: TEIJIONPOBOAHOCTb, KOHBEKIIUS, U3JIyUCHHE.

KonnuecTBo TermnoTel. Y aenpHas TEIIOEMKOCTD BellecTBa. TermiooOMeH U TEeII0BOe PaBHOBECHE.
VYpaBHeH#ue TerioBoro 6ananca. [InaBienne u oTBepAeBaHNE KPUCTALNTNICCKUX BEIIECTB. Y Ie/IbHAS TEIUIOTa
iasnenus. [lapooOpazoBanue u konaencauus Vcnapenue . Kunenue. Y aenbHas TerioTa napoodpa3oBaHusl.
3aBUCHUMOCTh TEMIIEPATypPhl KUTICHHUS OT aTMOC(HEPHOTO JTaBIICHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAaHMUSL.

[Tpunnumns! pabots! TemnoBbix naurateneit KI1/I rernoBoro asurarens. TennoBbie NBUTaTeNd U 3alIUTa
OKpY>KaroIlIEu Cpeibl .
3aKOH COXpaHEHHs U MTPEBPALICHHS SHEPTUU B TEIUIOBBIX MPOIEccax
Jlemoncmpayuu
. Habmronenune 6poynoBckoro asuxenus. 2. Habmonenue nuddysum.
. HaGmoneHue siBiCeHUI CMAaYMBAHMSI U KAMMJUTSIPHBIX SBIICHUH.
. HabmroneHue TerioBoro pacumpeHus Teml.
. U3menenue gaBieHus ra3a mpu K3MEHEHUH 00bEMA U HATPEBAHUU WITH OXJIAXKICHUH.
. [IpaBuia u3MepeHus TeMIeparypsl.
. Bunsl Teruionepenaun.
. OxnaxaeHre npu COBEpIICHUH PaOOTHI.
. HarpeBanue nipu coBepiiieHur paboThl BHEITHUMH CHIIAMH.
10. CpaBHEeHME TEIIOEMKOCTEN Pa3IMYHBIX BELIECTB.
11. Habnronenue KumeHus.
12. HabGnroeHue mocTOSHCTBA TeMIIEpaTyphl MPH IIABJICHHH.
13. Moenu TemJIOBBIX ABUTATENIEH.
Jlabopamopusie pabomul u onvimol
1. OnbITH 10 OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYISPHOTO MPH TSHKCHHUS.
2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COM MM caxapa.
3. OnbITHI 1O HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B, KUl KOCTEH U TBEPABIX Te.
4. OnpeneneHue TaBJICHHS BO3yXa B OAJUTOHE IIMPHUIIA.
5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCMOCTD JAAaBJICHUS BO3yXa OT €ro 00bEMa U HArpeBaHUs WIN
OXJIQXKICHHUSI.
6. [IpoBepka runoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKOM TPYOKe OT
TEeMIIepaTypHhl.
7. HabmroieHue n3MeHeHsl BHYTPEHHEW SHEPTHH TeJla B pe3yibTaTe TEIUIonepe au u padoThl BHEIIHUX CHIL.
8. UccnenoBanue sBJICHUS TEMI000OMEHA TPU CMEIIMBAHUHN XOJIOTHON U TOPSTYEH BOJIBI.
9. OnpeneneHne KOIMYECTBA TEIUIOTHI, MOTYYSHHOTO BOJIOH MPHU TEMIIO0OMEHE ¢ HATPEThIM METAILITUIECKIM
ATTUHIPOM.
10. Onpenenenue yaeabHON TEMIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npouecca UCnapeHus.
12. Onpenenenre OTHOCUTENIBHON BIAXXKHOCTH BO3AyXa.
13. Onpenenenue yaenbHON TEMIOTH TUIaBJIEHUS JIbJA.

O 0 31N DN KW



Pa3znen 7. JjekTpuyecKkue 1 MAarHUTHbBIE SIBJIEHUS

Onektpuzanus Tea. J[Ba poaa 3neKTpUYECKuX 3apsanoB. BzanMoaelcTBUe 3apsKEHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTH CHJIBI B3AaUMOJEUCTBUSI 3apsDKEHHBIX TEJl OT BEIMYUHBI 3apsiiOB U PACCTOSTHUS
MEXY TEIIaMH).

OnekTpuueckoe Tmnosie. Hanpssk€HHOCTH 3JeKTpuueckoro moJisi. llpuHumn cyrnepno3unuu
AJIEKTPUYECKUX I10JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DIEMEHTApHBIA 3JIeKTpuueckuil 3apsa. CTpoeHue aroma.
[TpoBOAHUKH U TUBJIEKTPUKHU. 3aKOH COXPAHEHUSI DJICKTPUUECKOTO 3apsiaa.

OJIEKTPUUYECKUM TOK. YCJOBHUS CYLIECTBOBAHMUS  DJIGKTPUYECKOro ToKa. VcToyHMKH
IMOCTOSITHHOTO TOKa. JIeMCTBUS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XHUMHYECKOE, MATHUTHOE).
OJIEKTPUUECKUU TOKB KHUJAKOCTSIX U razax.

OnekTpuueckas uenb. Cuiia Toka. DIeKTpUYeckoe HamnpsikeHue. ConpoTHUBIECHUE MPOBOJHUKA.
VYienbHOE cCoONpoOTUBIEHHE BeniecTBa. 3akoH Oma s yyactka uenu. IlocnenmoBarenbHoe u
rapauieJIbHOE COEJUHEHNE IIPOBOTHUKOB.

PaGota u MOIIHOCTH SJIEKTPUUECKOTO TOKa. 3akoH Jkoyms-JleHna. DIeKTpUyYecKue LEenu U
MOTPEOUTENH ICKTPUUIECCKOM YHEPTUHU B ObITY. KOpOoTKOE 3aMBbIKaHUE.

IToctosiHHbIE MarHuTel. B3anmoaeicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHoe 1oJjie. MarHuTHoe
roJjie 3eMJIM ¥ €r0 3HaYeHUE ISl KU3HU Ha 3emiie. OnwIT Dpcrena. MarHurHoe mosie 3JIEKTPUIECKOro
ToKa. [[puMeHeHue 31eKTpOMarHuToB B TEXHUKE. J[eficTBUE MarHUTHOIO IOJIs1 HA POBOJHHUK C TOKOM.
ONeKTpoABUTaTellb MOCTOSAHHOIO ToOKa. Jcnonb30BaHME SIEKTpOABUraTeIed B TEXHUYECKHX
YCTPOMCTBax U Ha TPAHCHOPTE.

OmnbiTel Dapanes. SIBinenue aseKTpoMariuTHON nHAyKuu. [IpaBuno Jlenna.
OnexrporerHepatop. CriocoObl MOTYyYSHUS IICKTPUUECKON YHEPTrUr. DJIEKTPOCTAHIIMU HA
BO30OHOBIISIEMBIX UCTOUYHUKAX YHEPTUMU.

Jlemoncmpayuu

1. Dnextpuzamus Tel.

2. JIBa pona 3IEKTPUYECKHUX 3apsIOB U B3aUMOJCHUCTBHE 3apsKEHHBIX TEJ.
3. YCTpOMCTBO U IEMCTBUE 3JIEKTPOCKOIIA.

4. DnexkTpocTraTudecKasi UHIyKIUS.

5. 3aKoH COXpaHEHUs ANEKTPUUECKUX 3apsiioB .

6. [IpOBOAHMKY U TUAIIEKTPUKH.

7. MoaenupoBaHu€ CUIIOBBIX JTUHHUH 3JIEKTPUUECKOTO MO,

8. ICTOYHMKYN OCTOSTHHOTO TOKA.

9. JleicTBUSI DIEKTPUUECKOTO TOKA.

10. DnekTpuYeCcKuii TOK B )KUJKOCTH .

11. I'a30BBIii pa3psa.

12. 3mepenne CUitbl TOKa aMIIepPMETPOM.

13. 3mepenne 3IeKTpUYECKOTO HAMIPSKEHUS BOJIBTMETPOM.

14. PeocraT 1 Mara3uH CONPOTHUBIICHUH.

15. B3aumoelicTBHE MOCTOSTHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH pa3JI€ICHUs [TOJIFOCOB MAarHUTA.

17. MoaenupoBaHu€ MarHUTHBIX MOJIEW TOCTOSIHHBIX MAarHUTOB.

18. OmbIT OpcTena.

19. MarauTHoe noJje Toka. DIeKTPOMAarHuT.

20. /leiicTBHE€ MarHUTHOTIO IOJIS HA MPOBOJIHUK C TOKOM.

21. DnekTpoaBUraTesb NOCTOSHHOTO TOKA.

22. UccnenoBaHue sIBIEHUS AIEKTPOMATHUTHON MHAYKIIUH.

23. OnsiTel Papajes.

24. 3aBUCMMOCTb HAIIPaBJICHHUS MHIYKIIMOHHOTO TOKa OT YCJIOBUI €r0 BO3SHUKHOBEHHS.
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol

1. OnbITHI IO HAOTIOIEHUIO DIIEKTPU3ALINY TNl UHAYKIIUEH U TPU COPUKOCHOBEHUHU.
2. UccnenoBanne NENCTBUS SJIEKTPUYECKOTO OIS HA IPOBOAHUKH U JUAIIEKTPUKH
3. Coopka u mmpoBepka pabOTHI AICKTPUICCKOM IS ITOCTOSTHHOTO TOKA.



4. VI3mepeHune U peryJnupoBaHuE CUJIbI TOKA.

5. 3mepenHue u peryaupoBaHue HalpsKCHUS.

6. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, HIYIIETO Y€pPE3 PE3UCTOP, OT CONMPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE.

7. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTbD JIEKTPUUECKOTO CO MIPOTHBIICHUS POBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/I MIONIEPEYHOI0 CEUEHUS U MaTepuaa.

8. IlpoBepka npaBuiia CII0KEHUS HAIIPSDKEHUH ITPU [IOCIIEI0BATEbHOM COEIMHEHUH IBYX PE3HCTOPOB.

9. IIpoBepka npaBuiia Ajsl CUIIbI TOKA IIPU NapaJlIeIbHOM COEAMHEHUN PE3UCTOPOB.

10. Ompenenenue paboThI IEKTPUUECKOrO TOKA, UAYILErO Yepe3 pe3ucTop.

11. Onpenenenne MOLHOCTH AIEKTPUIECKOTO TOKA, BBIJEIIEMOIN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 J1aM MOUKY, OT HApsyKEHUs Ha HEl.

13. Onpenenenue KII/I narpeBarens.

14. UccrnenoBanue MarHUTHOTO B3aUMOJICHCTBUS IOCTOSHHBIX MarHUTOB.

15. 3y4yeHue MarHUTHOTO OISl IIOCTOSIHHBIX MAarHUTOB MPU UX 00BETUHEHNUH U Pa3/IeTICHUN.

16. MccnenoBanue NeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHUJIbI B3aUMOJEHCTBUS KaTYIIKU C TOKOM U MarHuTa OT CHJIbI
TOKa U HalpaBJICHUS TOKA B KaTyILKE.

18. U3ydenue neiicTBUA MarHUTHOTO TIOJISL HA IPOBOAHUK ¢ TOKOM. 19. KoHcTpynpoBanue u uzyueHue paboThl
3JIEKTPOBUTaTENs.

20. Uzmepenune KIIJ] anekTpoaBUraTesIbHON YCTAaHOBKH.

21. OnbITHI 110 UCCIEOBAHUIO SBJIECHUS 3JICKTPOMArHUTHOM HHAYKIIUH: UCCIIEJOBAaHUE U3MEHEHUH 3HaYeHUs U
HaIpaBJIEHUs] UHAYKLIHOHHOTO TOKa.



9 knacc
Pa3pnen 8. Mexanuyeckue siBJICHUSA
Mexanunueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBUKEHUs. PaBHOMEpHOE TpsIMOIIMHEHOE IBUKeHHE. HepaBHOMEpHOE NpsAMOIUMHENRHOE ABMKeHue. CpeHsist
Y MTHOBEHHAasi CKOPOCTb T€Jla P HEPABHOMEPHOM JIBUYKEHUU.

Yckopenue. PaBHoyckopeHHOE MpsiMoIuHelHOe 1BrkeHre. CBoOoHOE magenue. OnbIThl [anwes.

PaBHOMEpHOE BIKEHUE TI0 OKpYXHOCTH. [lepuon u yactora obpamienus. JInneliHas u yriioBas
ckopoctu. LleHTpocTpeMHUTENIbHOE YCKOPEHHUE.

IIepsebiit 3akoH Hprorona. Bropon 3axkon Herorona. Tperuit 3akon Herorona. IIpuniun cynepno3unuu
CHII.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHusi: cujia TpeHUsI CKOJIbKEHUSI, CUJIa TPEHUS TIOKOsI, Ipyrue
BU/JIbI TPEHUS.

Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MajieHus. J|BHKEeHHE TUIaHeT
BOoKpyr CosHua . [lepBas kocMuueckas ckopocTb. HeBecoMOCTh U neperpy3Kku.

PaBHOBecue marepuaibHON TOUKU. AGCOIIOTHO TBEPI0E TEN0. PaBHOBECHE TBEPIOTO Tema C
3aKpEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TshkecTu.

Nmnynec Tena. M3menenue umnynbca. MMnynbsc cuiibl. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE
JIBUKEHHUE .

Mexanunueckasi paboTa 1 MOIIHOCTh. PaboTa cuit TShKeCTH, ypyrocTH, TpeHus. CBsi3b SQHEPTUH U
paboTsl. [loTeHnnanbpHas SHEPrus Tela, MOJHATOro HaJl MOBEPXHOCTHIO 3eMid. [loTeHnnanpHas sHeprus
cxxaroil npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOW SHEPrUH. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUH.

Jlemoncmpayuu

1. HabmroieHue MexaHu4ecKoro JBUKEHHsI Tela OTHOCUTEIBHO Pa3HBIX Tel OTCUYETA

2. CpaBHeHUE IyTel U TPAaeKTOPUM JABMXKEHUS OJTHOTO M TOTO K€ TeJIa OTHOCUTENIbHO Pa3HbIX TEJ OTCUETa

3. 3mepenne CKOpOCTH U YyCKOPEHUS MPSMOIUHEHHOTO ABUKCHUS.

4. UccnenoBanue NpU3HAKOB PaBHOYCKOPEHHOT'O JIBU)KEHUS ..

5. Habnronenue NBU>KEHUS Tela 10 OKPYKHOCTH.

6. HabnroieHne MexaHu4ecKuX sIBJICHUH, IPOUCXOAIINX B cucTeMe oTcuéTa «Tenexka» rnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

7. 3aBUCUMOCTb YCKOPEHHUS T€Jla OT MaccChl Tejla U IEHCTBYIOIIEH HAa HETO CUJIBL.

8. HaOnroneHnue paBeHCTBA CHJI IPU B3aUMOJICHCTBUU TE.

9. U3meHeHue Beca Tena IpyU YCKOPEHHOM JBUKEHHH.

10. Ilepenaua umnysnbca Npu B3aUMOIECHCTBUM TEIN.

11. IIpeoGpa3oBanus SHEPTUU IPU B3aUMOJIECHCTBUH TEI.

12 CoxpaHeHue UMITyJIbCa IPU HEYNIPYTOM B3aUMOJIEHCTBUN.

13. CoxpaHeHue uMIyJbca npu abCoNMIOTHO YIIPYTroM B3auMOIEHCTBUN.

14. HabmrofieHne peakTUBHOTO JABHKEHHUS.

15. CoxpaHeHre MEXaHMUECKOW SHEPTHH MPU CBOOOIHOM TafieHuu. 16. CoxpaHeHre MEXaHUYEeCKOW SHEPT U
NP ABUKEHUU TeJIa MO/

JIEHCTBUEM INPYKUHBI.

JlabopamopHvie pabomvl u onvimol

1. KoHcTpyrpoBaHue TpakTa AJisi pa3roHa U JalbHEUIIEro paBHO MEPHOTO JIBH)KEHUS IIAPUKA WIH TEIEKKH.
2. Onpenenenue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM JBMXKEHUS IIapuKa M0 HAKJIOHHON MIIOCKOCTH.
3. Onpenenenre ycKOpEHUs Tella Mpy PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKIIOHHOM MIOCKOCTH.

4. UccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HaualbHOM CKOPOCTH.
5. [IpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JIBIDKCHUHU 0€3 Ha4aJIbHOW CKOPOCTH ITYTH OTHOCATCS Kak
PAI HEUETHBIX YKCEI, TO COOTBETCTBYIOIINE TPOMEXYTKH BPEMEHHU OJIMHAKOBBI.

6. HccrnenoBanye 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBXKEHMSI OT CHJIBI HOPMaJIbHOTO JaBJICHHUS.

7. Onpenenenrie KO3PPUIMEHTA TPEHUS CKOTBKEHUS.

8 Onpenenenne KECTKOCTU NPY>KUHBI.

9. Onpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JABMXKEHUH TeJa MO0 TOPU30HTAIbHOM MTOBEPXHOCTH.
10. Onpenenenuie paboThl CUIIBI YIPYTOCTH MPH MOABEME I'py3a ¢ UCTIOIb30BAHUEM HEMOBHUKHOTO U
MOJABHKHOTO OJIOKOB.



11. MI3yuenue 3aKkoHa COXpaHEHUsI DHEPTHUH.

Pa3znen 9. Mexann4yeckue KoJ1e0aHUA U BOJHBI

KonebarenpHoe aBmkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHUIl: EpUOI, 9aCTOTa, aMILIATY 1a.
MarteMaTuuecKuii ¥ PY>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu mpu KojieOaTeIbHOM JIBH)KCHUH.
3aryxaromue Konebanus. BeinyxaeHHbie konebanus. Pezonanc. Mexannueckue BoiHbl. CBOMCTBa
MexaHuyeckux BoJH. [Ipo nonpHbIe U nonepedHble BOJIHbL. J{JI1MHa BOJIHBI U CKOPOCTh €€ paclpoCTPaHEeHHUS.
MexaHn4yeckue BOJIHBI B TBEPIOM TeEIIE, CEHCMUUYECKUE BOJIHBI .

3Byk. [')poMKOCTH 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. lHbpa3Byk U ynbTpa3ByK.

Llemoncmpayuu

1. Habmoienue xonebaHuii Tei moja JeHCTBUEM CUIIBI TSKECTH U CUJIBI YIIPYTOCTH.

2. HaGnroenue kose0aHuii rpy3a Ha HUTH M HA TIPYXKHUHE .

3. HaGnronenue BEIHYKICHHBIX KOJICOAHUH W pe30HaHca.

4. PacripocTpaHeHH€ MTPOJOIbHBIX U MOIIEPEUHBIX BOJIH (Ha MOJIE JIH).

5. HaGnroneHnne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOThI. 6. AKYCTHYECKUN PE30HAHC.

JlabopatopHbie pabOThI U OTIBITHI

1. Omnpenenenue 4acTOTHI U MEPUOJIA KOJIeOaHUI MaTeMaTH4YeCKOI0 MasiTHUKA.

2. OmnpeneneHye 4acTOThl U IEpUOAA KOJIeOaHNH Py KUHHOIO MasiTHUKA

3. UccnenoBanue 3aBUCUMOCTH Mepro/ia KoieOaHuil MOABEIIEHHOTO K HUTH I'py3a OT JJIMHbBI HUTH.

4. UccnenoBanue 3aBUCUMOCTH TIEPHOa KOJICOaHNN TPYKHHHOTO MasiTHUKA OT MaccChl Tpy3a.

5. IlpoBepka HE3aBUCUMOCTH TEepHOJa KoJieOaHuii Ipy3a, MOABEIICHHOTO K HUTH, OT MacChl rpy3a.

6. OMBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTH TIEpUO/Ia KoeOaHui MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a u
HKECTKOCTU MPYKUHBIL.

7. U3mepeHue yckopeHusi CBOOOAHOTO MaICHHS.

Pasaen 10. 3/1eKTpOMarHuTHOE 110JIe ¥ 3JIEKTPOMarHUTHbIE BOJIHBI

JJIeKTPOMarHUTHOE MnoJie. JJIeKTPOMarHuTHbIe BOJIHbI. CBOMCTBA 3/71eKTPOMAarHUTHbIX BOJIH. lllkana
3JIEKTPOMArHUTHBIX BOJIH. MC 0/Ib30BaHHUE 3JIEKTPOMAarHUTHBIX BOJIH [Jis1 COTOBOM CBSI3H.
JyieKTpoMarHuTHasa npupoza ceeta. CkopocTb cBeTa. BosiHOBbIE CBOMCTBA CBeTA.
HemoHcmpayuu

1. CBo¥CTBA 3JIEKTPOMarHUTHBIX BOJIH.

2. BosiHOBBIE CBOMCTBA CBETA.

JlabopamopHble pabombl U 0NbIMbI

1 M3yyeHue CBOWCTB 3J1IEKTPOMAarHUTHbBIX BOJIH C IOMOLbI0O MOOUJIBHOTO TesepoHa.

Pa3nen 11. CBetoBble siBJI€HUS

JlyueBas monens cBeta. Mcrounuku cBera. [IpsmonuneitHoe pacpocTpaneHue cBera. 3atMenus ConHia u
Jlynsl. OTpaxkenue ceta. [L1ockoe 3epkaiio. 3aKOH OTpaKEHHS CBETA.

[Ipenomnenue cBera. 3aKoH npesioMieHus cBera. [lonHoe BHyTpeHHee oTpakeHue cBeta. Mcnonb3oBanue
MOJIHOTO BHYTPEHHET0 OTPAKEHUSI B ONITUYECKUX CBETOBOAX.

JInnza. Xop myueit B tuH3e. OnTudeckas cucreMa ¢oToamnmnapara, MUKPOCKOIa U Tejeckona . [ 1a3 kak
ONTHYECKasi CUCTEMA. BIU30pyKOCTh U 1aTbHO30PKOCTb.

Paznoxenue 6enoro csera B criekTp. OnbiTel HetoToHa. CliojkeHHe CeKTpalbHbIX I[BETOB. Jucnepcus cBera.
Jlemoncmpayuu

1. TIpsmonuHeitHOE pacpocTpaHEHHE CBETA.

OTtpaxxeHue cBeTa.
[Tomyyenue n300paskeHUit B IIIOCKOM, BOTHYTOM M BBIMTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
Onrtruyeckuii CBETOBO/I.
Xon syuelt B coOuparomiei JuHse.
XoJ Ty4dei B pacCEenBalOIIEH JIMH3E.
[Toryuenue n300pakxeHU C TOMOILBIO JIUH3.
. Ilpuntun nelictBus ¢oTtoanmnapara, MUKPOCKOIA U TEJIECKO M.

10. Mopnens riasa.

11. Paznokenue O6emoro cBeTa B CIIEKTP.

12. Tlony4enune 6enoro cBeTa Mpy CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlabopamopHbie pabomwvl u onwvimul

1. MccmenoBanume 3aBUCUMOCTH yTJia OTPAXKEHHUSI CBETOBOTO JIy4aOT yTJia MaJICHUS.

CoNoTR~WDN



2. I3yuenune xapakTepUCTUK U300pakKeHUsI IpeaMeTa B IIIOCKOM 3€pKaJie.
3. MccnenoBanue 3aBUCHMOCTH yTJla NPEJIOMIICHUSI CBETOBOTIO Jyda OT yIJia MaJeHUs Ha T'PaHULIE
«BO3LyX—CTEKIIO».
. Ilomydyenne n306pakeHnii C TOMOIIBIO COOUPAIOIIEH JIMH3HBI.
. Onpenenenne (GOKyCHOTO PACCTOSIHUS U ONITUYECKOM CUIIBI COOMPAIOIICH JIMH3HI.
. OmBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. ONBITHI IO BOCIPUSITHUIO LIBETA IPEAMETOB IIPU UX HAOJIIOJEHUHU Yepe3 [IBETOBBIE (PUIIBTPHI.
Pa3nen 12. KBaHTOBbBIE sIBJICHUS
OmnsiThl Pesepdopaa u muianerapHast Mozenb atroMa. Mognens atoma bopa. Viciyckanue 1 noriomeHue cBeTa
atomoM. KBaHTBI. JInHEHUYaThIE CIIEKTPBI.
PapgnoaxtuBHOCTh. Anb(a, Oeta u raMmman3zinydenus. CTpoeHue aToMHOro aapa. HykiaoHHas Mozienb aTOMHOTO
sapa. M3oTomnsl.

o U1 B

PanuoakTuBHbIe npeBpalenus. Ilepron momypacnaga aTOMHBIX sSAEP.

SlnepHple peakuuu. 3aKOHBI COXPAHEHUS 3apsJOBOIO M MAacCOBO I'O YMCEI. DHEpPrus CBS3U
aToMHBIX sijiep. CBsi3b Macchl U sHepruu. Peaknuu cunrtesa u geneHus saep. ICTOYHUKU SHEpruun
ComnHua u 3BE31 .

SnepHas sHepreTuka. /leficTBUs paguoOaKTUBHBIX U3IyUYCHUI HaKUBbIE OPTaHU3MBI.

Jlemoncmpayuu
. CeKTphl U3ITyUYCHHUS U TIOTJIONICHUS.

. CIeKTpbI pa3IudHbIX Ta30B.

. CexTp Bogopo/a.

. Habmronenue tpekoB B kamepe BunbcoHa.

. PaboTa cu€tunka HOHU3UPYIOIUX U3ITYyUYECHUHN.

. Perucrpanust u3imydeHuss NpUPOTHBIX MHHEPAIOB M MPOIYKTOB

Jlabopamopnuvie pabomuvl u onsvimui

1. HaGmroneHre CIUIONIHBIX U JIMHEHYATHIX CIICKTPOB H3ITYyYCHUS.

2. UccnenoBanue TpPEeKOB: U3MEPEHHUE SYHEPTUU YACTHUIIBI IO TOPMO3HOMY MyTH (I10
dbotorpadusim).

3. U3mepenue paanoakTuBHOro (poHa

N U1 A~ W N

IHoBTOpPHUTEIBbHO-00001IAKO NI MOAYJIb

[ToBTOpuTEIEHOOOO0IIAIOMINI  MOJY/Ib NpeAHA3HAYEeH JUIsi CHUCTeMaTH3aluu U 0000uIeHus
MPEAMETHOTO COJIEPKAHUS M OIBITa JESITEIHHOCTH, TMPHOOPETEHHOTO NMPH HM3YYEHUH BCETO Kypca
¢u3uKH, a TakKe I NMOATOTOBKH K OCHOBHOMY TOCYIAapCTBEHHOMY JK3aMEHy N0 (u3uke s
oOyyJaromuxcs, BEIOpaBIINX 3TOT YU4eOHBIN ITpeaMer.

HpI/I HU3YUYCHHNHU JAHHOTO MOAYJIS PCATIN3YIOTCA U CUCTCMATUSHUPYIOTCA BUABI ACATCIBHOCTHU, HA
OCHOBE KOTOPBIX 00€CIeUNBaAETCs JOCTHXKEHUE MPEIMETHBIX U METAaPEIMETHBIX TUIAHUPYEMbBIX
pe3ysbTaToB 00yUueHUs, GOPMUPYETCSI €CTECTBEHHOHAYYHAs! TPAMOTHOCTh: OCBOSHHE HAyYHBIX
METOAOB UCCIIEJOBaHU SIBIICHUM npupoabl U TCXHUKH, OBJIAACHUC YMCHUAMU OOBICHSITDH
(prznyeckue sIBICHUS, MPUMEHSIS TTOJIyYEHHbIE 3HAHUS, pelIaTh 3a/1aud, B TOM YHCJIIE
Ka4C€CTBCHHBIC U OKCIICPUMCHTAJIbHBIC.

I[IpuHIUNIMaIBEHO AEATENBHOCTHBIN XapaKTep JaHHOIO pa3aeia pealnu3yeTcs 3a CYET TOro, 4To
y4Jalluecs: BBINOJHIIOT 3aJaHUs, B KOTOPbIX UM MpeJIaracTcs:

- Ha OCHOBE MOJIYYC€HHBIX 3HAHUH Paclo3HaBaTh U HAYYHO OOBSICHATH (PU3HYECKUE SIBICHUS B
OKPY>KaIoIIel MPUPO/IC U TTOBCETHEBHOM KU3HU;

- UCIIOJIb30BaTh HAYYHBIE METOIbI UCCIEAOBAHUS (PU3UUYECKUX SIBICHUN, B TOM YUCIE JJIs1 IPOBEPKU
TUTIOTE3 U TIOJIYYCHUS TEOPETHISCKUX BBHIBO/IOB;

- OOBSICHATH HAyYHBIE OCHOBBI HAN00JIe€ BAYKHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HanpuMep, MPaKTUUECKOT0 UCTIOJIb30BAHUS PA3IUYHBIX UICTOUHUKOB SHEPTUHU HA OCHOBE 3aKOHA
MpeBpaICHUsI U COXPAHEHUS BCEX N3BECTHBIX BUIOB SHEPTHUH.

Kaxxnas u3 Tem JaHHOTO pas3jienia BKIII0YaeT SKCIIEPUMEHTAIBLHOE UCCIeJOBaHNe 00001IaroIIero
xapakTepa. Pa3nien 3aBepiiaeTcs npoBe€HUEM TUArHOCTUYECKOM U OLIEHOYHOU paboTHI.



[IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEGHOI'O [TIPEAMETA «PU3UKA»
HA YPOBHE OCHOBHOTI'O OBILIEI'O ObPA3OBAHUA

H3zyuenue yuebHOro nipeamera «Pu3nka» Ha YpOBHE OCHOBHOT'O OOIIIEro 0Opa3oBaHUs JOHKHO
obecrieunBaTh JOCTHKEHHE CIEAYIOIINX JIUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX
00pa3oBaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHLIE PE3YJIbTATHI

Iampuomuueckoe eéocnumanue:

® MPOSIBICHHE UHTEpEca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHUCKON (PU3HUECKOM
HayKH;

® [IEHHOCTHOE€ OTHOIIEHHUE K JIOCTHKEHUSIM POCCUHUCKUX YUEHBIX(PHU3UKOB.

I'pasicoanckoe u Oyxo8HO-HPABCMEEHHOE OCRUMAHUE:

® TOTOBHOCTH K aKTUBHOMY YYaCTHIO B O0CYXJI€HUN OOIIECTBEHHO 3HAYMMBIX U STHYECKUX
po6seM, CBSI3aHHBIX C MPAKTUUYECKUM NPUMEHEHHUEM JIOCTXKEHUN (PU3UKY;

® OCO3HAHHE BAXXHOCTH MOPAJIHLHOAITHYECKHUX NPUHIIUIOB B AESITEIBHOCTH YUEHOTO.

Icmemuueckoe eocnumanue:

e BOCIIPUATHE ICTETUYECKUX KauyeCcTB (PU3NUECKON HAYKU: €€ rapMOHUYHOTO MTOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JIJAKOHUYHOCTH.

I]lennocmu nayunozo nosHanusn.

® OCO3HaHHE [IEHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS MUPa,
OCHOBBI PA3BUTHS TEXHOJIOTHM, BAXKHEUIIIEN COCTABIISIIOIIEH KYJIBTYPbI;

e pa3BUTHE HAY4YHOU JI0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIHLCKOMN €ATEIbHOCTH.

Dopmuposanue Kyabmypovl 300P08bs1 U IMOUUOHATILHOZO0 OJ1A2ONOTIYYUUA .

e OCO3HaHHE IIEHHOCTH 0E30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BAXHOCTH IMPaBUJI 0€30MaCHOr0 MOBEICHUSI Ha TPAHCHOPTE, HA JIOPOTaX, C IJICKTPUUECKUM U
TEILUIOBBIM OOOPYIOBAHUEM B JOMAIIIHUX YCJIOBUSX;

¢ chOpMUPOBAHHOCTHh HaBblKa pedIeKCHU, NMPU3HAHUE CBOETO IIpaBa Ha OLIMOKY M TaKOTO K€
IpaBa y JIpyroro 4ejoBeKa.

Tpyooeoe éocnumanue:

e AKTUBHOE YYacTHE B PEIICHUH MPAKTUYECKUX 3a7a4 (B paMKaxX CEMbH, IIIKOJIbI, TOPO/Ia,

Kpasi) TEXHOJIOTMYECKON U COLIMATIbHON HANIPAaBJIEHHOCTH, TPEOYIOIINX B TOM YHUCJIE U
(buznuecKkux 3HaHUM;

® HHTEpPEC K MPAKTUUYECKOMY U3YUYEHHUIO mpodeccuii, CBI3aHHBIX C (PU3UKOM.
DKonozuueckoe eocnumanue.

e OpueHTalus Ha IpUMeHeHHe (U3NUYECKUX 3HAaHUHN IS pellieHus13a1a4 B 00J1acTu
OKpY>Karolllel cpe/ibl, INTAaHUPOBAHUSI MOCTYNKOB U OIIEHKU UX BO3MOKHBIX TTOCJIEACTBUHN JIJTSI
OKpYyXarouieu cpeasbl;

® 0OCO3HaHHE TJI100aJILHOTO XapaKTepa IKOJIOTHUIESCKUX MPOOJIEM U ITyTEH UX PEIICHUSI.

Aoanmayus od0yuarouiecocsa K U3MEeHAIOUWUMCA YCA08UAM COUUATIbHOU U
npupoonoill cpeowvl:

e NoTpeOHOCTH BO B3aUMOJICCTBUH IIPU BBIMIOJIHEHUH UCCIEOBAHUIN U MPOEKTOB (PU3UUECKOU
HaAMpaBJIEHHOCTH, OTKPBHITOCTH OMBITY U 3HAHUSIM JIPYTHX;

® TIOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JICSITeIIbHOCTh;

e 1OTpeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YHCJIe (DOPMYITUPOBATH UJICH, TTOHITHSI,
TUIOTE3bI 0 GU3NUECKUX O0OBEKTaX U SBICHUSIX;

e oco3HaHHe JePUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIETECHTHOCTEH B 00JIacTH (PU3UKH;

® T[UJIAHUPOBAHHUE CBOETO PA3BUTHS B MPUOOPETSHUH HOBBIX (DU3UUECKUX 3HAHU;

e CTpeMJICHHE aHAJIU3UPOBATH U BBISIBISITH B3AUMOCBSI3H IMPUPOJIBI, OOIIECTBA U SKOHOMHKH,
B TOM YHCJIE C UCTIOJIb30BaHNEM (PU3UUECKUX 3HAHUIA;

® OIICHKA CBOUX JICUCTBUM C yUETOM BIHSHHS Ha OKPY KAFOIILYIO CPETY, BO3MOXKHBIX
ri1o0aJIbHBIX MMOCIEICTBUM.



METANPEAMETHBIE PE3YJIbTATDI

YHueepcasibHble no3HasameabHble delicmeus

Bba3oesle 102uyeckue delicmeusi:

—BBbISIBJIATh U XapaKTEPU30BaTh CYLeCTBEHHbIE NPHU3HAKH 00'beKTOB (SIBJIEHUH);

—YyCTaHaBJUBATh CylleCTBEHHbIN MPU3HAK KJAacCUPUKaALIMK, OCHOBAHUSA AJis 0600611eHUs U CPaBHEHUS;
—BBbIABJIATb 3aKOHOMEPHOCTH ¥ NIPOTUBOpPEYMS B pacCMaTpUBaeMbIX GaKTax, JaHHbIX U HAO/II0leHUSX,
OTHOCAIIMXCA K GU3UYECKUM SIBJIEHUSIM;

—BbIABJIATb NPUYNHHOC/IEACTBEHHbIC CBA3W IIPHU U3YYE€HUN (bI/IBI/I‘JECKI/IX SABJIEHUU U Imponeccos;
AeJIaTb BbIBOJIbI C UCIIOJIb30BAHUEM AC€AYKTHUBHbIX U UHAYKTHUBHDbIX YMOSaKﬂIOHEHHﬁ, BbIABHUI'ATb
ruioTe3bl O B3dMMOCBA3AX Cl)I/IBI/I‘JECKI/IX BE€JIM4YHMH,

- CAaMOCTOSITEIILHO BBIOMPATh CIIOCO0 pemieHus yueOHol (u3nue ckoif 3aauu (CpaBHEHUE
HECKOJILKUX BapHaHTOB PEIICHUs, BBl O0p Hanbojee MOAXOIAIIETO C YIYETOM CAMOCTOATEIBHO
BBIJICJICH HBIX KPUTECPUEB).
ba3zoevle uccineooeamenvckue oeticmeust.

—MCII0JIb30BaTh BOIIPOCHI KaK MCCIEA0BATEIIbCKUN HHCTPYMEHT IO3HAHUS;

—IPOBOJIUTH IO CAMOCTOSITEIILHO COCTAaBIICHHOMY ITUUIAaHY OIIBIT, HE CIIOKHBIN (PU3UUCCKUI
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIC0BAaHUE (DU3UUECKOTO SIBJICHUS;

—OIICHUBATh HA IPUMEHUMOCTb U JIOCTOBEPHOCTHh MHDOPMAIIUFIO, TOJIYYCHHYIO B XOJI€
UCCJICIOBAHUS UJIHU DKCIIEPUMEHTA;

—CaMOCTOSITeNIbHO (POPMYIUPOBATH 0000IIIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIIOJICHHS, OIIbITA, UCCIICIOBAHM;

—TIPOTHO3UPOBATH BO3MOKHOE JaIbHEHIIIee pa3BUTHE (PU3UUYCCKHUX MPOIIECCOB, a TAK)KE BBIJIBUTATh
MPEJINOJIOKEHUS 00 UX PAa3BUTHH B HOBBIX YCIIOBHSX U KOHTCKCTaX.

Paooma ¢ ungpopmayueii:

—IPUMEHSTh PA3JIMYHBIC METOJIbI, HHCTPYMEHTHI U 3aITPOCHI IIPU MOKUCKE U 0TOOpe HH(pOpMAITHH
WM TAaHHBIX C YY4E€TOM IIPEJIO)KEHHOM yueOHoM pu3ndeckoit 3anauu;

—aHAJIM3UPOBATh, CACTEMATU3UPOBATh U HHTEPIPETUPOBATH UH (POPMAITHIO PA3TUIHBIX BUIOB U
¢bopm npencrasiieHus;

—CaMOCTOSTEIIFHO BEIOMPATh ONTUMAITBHYIO (OpMY MpEJICTABICHUS MHPOPMAITUH U
WUTIOCTPUPOBATH pellacMble 3aJ1a4l HE CJIOKHBIMUA CXEMaMH, IHarpaMMaMi, HHOU TpaduKoi u
UX KOMOMHAIIUSIMHU.

YHHBepcaJILHbIe KOMMYHUKATHBHbIC JAeicTBUS

Oobwenue:

—B X0JIe 00CyXJIeH!sI YueOHOTO MaTepuasa, pe3yJbTaToB JabopaTOPHBIX pabOT U MMPOEKTOB 3a/1aBaTh
BOIIPOCHI TIO CYIIECTBY OOCY>KIaeMOil TeMbI U BBHICKA3bIBATh WJICH, HAIIEJICHHbIC HA PEIICHUE 3aJa4u
U TIOJIJIepkaHue OJIaroXkeaaTeIbHOCTH OOIIEeHUS,

—COIOCTaBIATh CBOM CYXKACHHUSI C CYXXIACHUSIMU JPYTHX YyYaCTHUKOB Auajiora, OOHapyXWBaTh
pa3yinyve U CXOJICTBO MO3UIINI;

—BBIpa)kaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—IyOIUYHO TPEACTABISITE PE3yIbTAThl BBIMOJHEHHOTO (H3UYECKOTO OIbITa (IKCIICPUMEHTA,
HUCCIIeIOBAaHUS, TIPOCKTA).
Coemecmuasn desmenvnocms(compyoHuUecmaeo):

—TIOHMMATh M UCIIONIB30BaTh IPEUMYIIECTBA KOMaHIHOW W HWHAWBUAYAILHONW palOoOTHI TIpH
pelIeHUN KOHKPETHOMN (PpU3NUecKON TpOoOIeMBI;

—IPUHUMATH LI COBMECTHOU IESATEIBHOCTH, OPTraHU30BBIBATh AEHCTBUS MO €€ JOCTUKEHUIO:
pacrpenensTh poJik, 00CYK1aTh MPOLIECCHI U PE3YIbTAThl COBMECTHON paboThl; 0000111aTh MHEHUS
HECKOJIBKUX JIIOJIEH;

—BBIINIOJIHATH CBOIO YacTh PabOThI, IOCTUTasi KAUECTBEHHOTI'O pe3yabTaTa o0 CBOEMY
HaIpaBJICHUIO U KOOPAUHUPYS CBOU JIEMCTBUS C IPYTUMHU YI€HAMH KOMaH/IbI;

—OILIEHUBAaTh KQUE€CTBO CBOETO BKJIa/1a B OOLINM NPOIYKT O KPUTEPUSIM, CAMOCTOSITEIILHO
cpopMyJIMPOBAaHHBIM YYaCTHUKAMHU B3aUMO/JICHCTBHUSI.



YHuBepcalbHble peryJIaTUBHbIE JeiiCTBHS

Camoopzanuzauus:

—BBISIBJIITH MPOOJIEMBI B JKHU3HCHHBIX M YYEOHBIX CHTyallUsiX, TPEOYIOMIUX IS PEIICHUS
(pr3myueckux 3HAHUMH;

—OPHEHTHUPOBATHCS B PA3JIMYHBIX MOJXOJAaX MPHUHSITHS pellieHUi (MHIUBUAYaTIbHOE, MPUHSITHE
peleHusl B TpyIIIie, IPUHSITHE PEIICHUIN TPYIIOo);

—CaMOCTOSITEIIPHO  COCTAaBJISITh ~ QJITOPUTM  pEUICHUs (PU3UYECKOW 3aJayu WA  IUIaHa
HCCICOBaHUsI C  Y4YETOM  HMCIOIIUMXCS  PECypCOB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh Ipe/laracMble BApUAHTHI PEIICHU;

—1e51aTh BBIOOP M OpaTh OTBETCTBEHHOCTD 3a PEIICHHE.

Camoxonmpois (pehnrexcus):

—J1aBaTh aJICKBATHYIO OLICHKY CUTYAallUH U MIpeJIaraTh IjlaH e€ N3MEHCHUSI,

—OOBSICHATH IPUYUHBI JTOCTHIKCHUS (HEIOCTHXKCHHSI) PE3yJIbTaTOB JICSITEIbHOCTH, 1aBaTh OLICHKY
MPUOOPETEHHOMY OIIBITY;

Camoxonmpons (pehnrexcus):

—J1aBaTh aJICKBATHYIO OLICHKY CUTYAIlUH U MpeiaraTh IjiaH e€ N3MEHCHUS,

—OOBSCHATH IPUYUHBI JTOCTHKCHUS (HEIOCTHYKCHHSI) PE3yJIbTaTOB JIESITeIbHOCTH, 1aBATh OLICHKY
NpUOOPETEHHOMY OTIBITY;

—BHOCHUTb KOPPEKTHUBBI B ZIeITEJIbHOCTD (B TOM YHCJIE B XO/1 BBINOJIHEHUSI GU3UYECKOTO
M CCJIeJIOBAaHUSI UJIU IPOEKTA) HA OCHOBE HOBBIX 06CTOSTENBCTB, U3MEHUBIIUXCS CUTYAIUH,

YCTaHOBJIEHHBIX OIIMOO0K, BOSHUKIIUX TPYAHOCTEH;
—OLIeHWBATb COOTBETCTBHE pe3yJibTaTa LieJIU U YCJIOBUAM.

IMoyuonanvHuIIl UHME/LIEKm:

—CTaBUTHb CebOS1 Ha MECTO [Pyroro 4esjoBeKa B XOJ€e Cllopa WJIH JHUCKYCCHUU Ha HAY4YHYIO
TeMy, IOHAUMaTb MOTUBBI, HAMEPEHUSA U JIOTUKY APYyroro.
IHpunamue ceds u opyzux:

—IpH3HABaTh CBOE MNpaBO Ha OIIMOKY IpU pelleHUU OGU3NYECKUX 3aZad WIW B
YTBEPKJEHUAX HAa HAay4YHble TEMbI U TAaKOE€ Ke IPaBOipyroro.

IPEJJMETHBIE PE3YJIbTATbBI
7 Kiaace

[IpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpakaTh CPOPMUPOBAHHOCTD Y
00yUaronXxcsl yMEHUI:

—MHCIIOJIb30BaTh HOHATUS: PU3NYECKUE U XUMUYECKUE SIBJICHUS; HAOJIFO/IEeHUE, SKCIIEPUMEHT,
MOJI€JIb, TUIIOTE3a; €IMHUIIBI (PU3NYECKUX BEJIMYUH; aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BellecTBa (TBEPIOE, )KUIKOE, ra3000pa3HOe); MEXaHUUECKOE ABUKEHNE (PAaBHOMEPHOE,
HEpPaBHOMEPHOE, IIPSIMOJIMHENHOE), TPAeKTOPHsI, paBHOAECUCTBYOIIAsl CUJl, Aedhopmanus
(ympyrasi, ruacTu4eckasi), HeBeCOMOCTb, COOOIIAIOIINECs COCY/Ibl;

—paznuyath ABiaeHus (AndPy3usi; TEIIOBOE NBMKEHUE YAaCTUI] BEILIECTBA; PABHOMEPHOE JIBUKEHUE;
HEpaBHOMEPHOE JIBUKEHUE; MHEPLINS; B3aUMOACHCTBUE TEJI; paBHOBECHE TBEPIBIX TENI C
3aKpEIUIEHHOM OChIO BPAILICHUS; IIepelada aBJICHUs TBEPIBIMU TEJIaMU, )KUAKOCTSIMU U T'a3aMHu;
aTMoc(epHOe JJaBlIeHNE; TUIaBaHUE TEJI; IPEBPaIlEeHUs MEXaHUUECKON SHEPTrUM) MO OMMMCAHUIO UX
XapaKTEePHBIX CBOMCTB U Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (U3HUYECKOE SBICHUE;

—pacro3HaBaTh NPOSBIICHUE U3YUYCHHBIX (PU3NUYECKHUX SIBJICHUI B OKPY>KaloOIllEM MUpPE, B TOM
yuciie Gu3nYecKue sIBJICHUS B IPU POJie: TPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B
YKMBOW M HEXNBOU NIPUPOJIE; NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE; BINUSHUE
aTMoc(epHOro JaBJICHUS Ha KUBOM OpraHu3M; MJIaBaHUE pbI0; pblyaru B TeJie YeJ0oBeKa; Mpu
5TOM MEPEBOAUTHIIPAKTUUECKYIO 3a/7]auy B yUE€OHYIO, BBIICIATH CYIIECTBEHHbBIE
CcBOMCTBa/MpU3HAKU (U3NUYECKUX SIBJICHUH;

- OIUCHIBATh U3YYEHHBIE CBOMCTBA TeJl U (PU3NUECKUE SABJICHUS, UCIIONIB3YS (PU3NUYECKHUE BETUUYNHBI
(Macca, 00bEM, INIOTHOCTH BEIIECTBA, BPEMsl, ITyTh, CKOPOCTh, CPEIHSISA CKOPOCTh, CHJIA
YIIPYTOCTH, CUJIA TSHKECTH, BEC Teja, CUila TPEHUsI, JaBjieHue (TBEPJIOTO Tena, )KUIKOCTH, ra3a),
BBITAJIKMBAIOIIAs CUJIa, MEXaHUYecKas padoTa, MOIIHOCTD, MJI€4YO CUJIbl, MOMEHT CUJIbI,



KO3 (P(DUIIHEHT TTOJIE3HOTO ASUCTBUSI MEXaHU3MOB, KHHETHUECKasl U MOTSHITUAIbHAs YHEPTH);
MPU OMTUCAHUHU MPABHJILHO TPAKTOBATh (PU3UUCSCKHUI CMBICIT HCITOJIb3YEMbIX BEJIUYHUH, UX
0003HAYCHUS U CAUHUIIBI (DU3UUCCKUX BEJIUYUH, HAXOIUTh (D)OPMYJIbI, CBS3bIBAIOIIHE TAHHYO
(bU3HYECKYI0 BETUUMHY C APYTUMH BEIMYHMHAMH, CTPOUTH TPadUKH U3yUEHHBIX 3aBUCUMOCTEH
(pm3nveckux BeIMUnH;

—XapaKTepu30BaTh CBOMCTBA TeJl, (PU3UYECKUE SIBJICHUS U IPOLIECCHI, UCIIOJb3Ysl IPaBUiia
CJIOXKEHUs cuil (BAOJIb OJTHOM mpsMoil) 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIO
paBHOBecHsI prryara (0JI0Ka), «30J10TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXPAaHCHUS MEXaHUYECKOU
SHEPTUH; TIPU 3TOM J1aBaTh CIOBECHYIO POPMYITUPOBKY 3aKOHA U 3aIIUCHIBATh €TI0
MaTEeMaTU4YE€CKOE BBIPAKCHUE;

OOBSICHATH (PU3NUECKUE SIBJICHUS, IIPOLIECCH] U CBOMCTBA TeJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalMI IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBISIBJISATH IPUYNHHOCIIEICTBECHHBIE CBSI3H,
CTpOUTH OOBsICHEHHE U3 1—2 JTOTHYECKHUX IIaroB ¢ ONOpoi Ha 1—2 MU3y4eHHBIX CBOMCTBA
(pmzngeckux siBneHUM, PU3NIESCKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;

—pemarh pacu€THbIC 3aa4i B 1—2 neicTBUsl, NCTIOIb3ys 3aKOHBIM (POPMYJIBI, CBSI3BIBAIOIINE
(uznueckue BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJlauM 3allMChIBAaTh KPaTKOE YCIOBHE,
MOJACTABIIATh GU3NYECKHUE BEJIUYUHBI B (POPMYJIBI U IPOBOAUTE PaC YEThI, HAXOIUTh
CIIpaBOYHBIC TAaHHBIC, HEOOXOAUMBIC JIUISI PEIICHHUS 3a]1a4, OLICHUBATh PEATUCTUHYHOCTD
MOJTyYCHHON (PU3UUECKOU BEITUIUHBI;

—pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh ITPH MOMOIIH (PU3UIECKIX METOJIOB; B
ONMCAHUHU UCCIIEIOBAaHMS BBIACIISTH IPOBEPsieMOE MPEAIIOI0KeHHE (TUIIOTE3Y), pa3iindaTh U
UHTEPHPETUPOBATh NOJYYEHHBIN pe3yiabTaT, HAaXOJAUTh OLIMOKHU B XOJI€ ONIBITA, /1eJ1aTh BHIBObI
10 €ro pe3yJibTaTam;

—IIPOBOJIUTH ONBITHI IO HAOIIOAEHNIO (PU3NUECKUX SIBIICHUH WU (PU3UUECKHUX CBOMCTB Te:
(hopMyIIHpOBaTH MPOBEPSIEMBIEC TIPEJT MOJTOKEHUSI, COOMPATH YCTAHOBKY U3 MPETIOKEHHOTO
000opyIoBaHMS, 3aIIUCHIBATH X0/ ONBITa U (POPMYITUPOBATH BHIBOJIBI;

—BBIIOJIHATH MPsIMbIE U3MEPEHUSI PACCTOSHUSI, BPEMEHHU, MacChl Tejla, 00bEéMa, CHIIbI U
TeMIepaTypbl C UICIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX NPHOOPOB; 3aIUCHIBATH MOKa3aHUS
NpUOOPOB C YYETOM 3aJaHHOM a0COJIFOTHON MOTPEIHOCTU U3MEPEHHUH;

—IIPOBOJIUTH UCCJIEJOBAHUE 3aBUCUMOCTH OJHON (PU3HMYECKOI BEJIMUUHBI OT JIPYTOH C
HCITOJIb30BaHUEM IIPSIMBIX U3MEPEHUN (3aBUCHMOCTH IIYTH PABHOMEPHO JIBUXKYIIIErOcs T€jla OT
BPEMEHU JBUKEHUSI Tesa; CUJIbI TPEHUSI CKOJIbKEHUS OT Beca Tella, KauecTBa 0OpadOoTKu
MMOBEPXHOCTEN TEJI U HE3aBUCUMOCTH CUJIBI TPEHHUS OT IUIOIIAH CONPUKOCHOBEHHUS TEI; CUJIBI
YIPYTOCTH OT Y UIMHEHUS! NIPY>KUHBI; BBITAJKHUBAIOLIEH CUJIbI OT 00bEMa NOrpyKEHHON YacTu
TeJla U OT IUNIOTHOCTH KUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT IITyOUHBI, HA KOTOPYIO
MOTPYKEHO TEJIO; YCIOBUM MIaBaHUs T€J, YCIOBUI paBHOBECHS pbluara U OJIOKOB); y4acTBOBAaTh
B IJIAHUPOBAHUMU Yy4EOHOIrO HCCJIEIOBaHUs, cOOMpATh YCTAHOBKY M BBIOJIHITH U3MEPEHUS,
clieysl IPeAJIO)KEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTAThl MOTYUYEHHONW 3aBUCUMOCTH
(bu3nuecKux BeJIUYUH B BUJIE€ NPEUIOKEHHBIX TaOIUL U TpaduKOB, 1e7aTh BHIBOJBI 11O
pe3yabpTaTaM UCCIIEI0BaHUS;

—IIPOBOJIUTH KOCBEHHBIE M3MEPEHUsI (PHU3NUECKUX BEJIMUUH (INIOTHOCTH BEIIECTBA KUAKOCTH U
TBEPAOTO TeJIa; CUjla TPEHUS CKOJIbKEHUS; JaBJIECHUE BO3/lyXa; BHITAJIKHUBAIOIAs CUJIA,
JIeHCTBYIOIIas Ha MTOTPYyKEHHOE B )KUIKOCTh TEJI0; KOA(P(PUITUEHT MOJIE3HOTO AEUCTBUS IPOCTHIX
MEXaHU3MOB), Cleays NPEAI0)KEHHOW NHCTPYKIUHU: TIPU BBITIOJIHEHUN U3MEPEHUMN coOupaTh
AKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIIATH 3HAUEHUE UCKOMOU BEJIMYNHBI;

—Cc00J10/1aTh IpaBUJIa TEXHUKH 0€30MacHOCTH IIpHU padoTe ¢ 1abopaTopHBIM 000PYI0BAaHHUEM;

—YKa3bIBaTh NPUHIIUIIEI ASUCTBHUS IPUOOPOB U TEXHUUECKUX YCTPOHUCTB: BECHI, TEPMOMETP,
JTUHAMOMETp, COOOIIAOIINECS COCYAbl, 0apoOMeTp, pblyuar, IMOJABUKHBIN U HEMOJABM)KHBIN OJIOK,
HAKJIOHHAs INIOCKOCTB;

—XapaKTepu30BaTh MPUHUIMIILI JEHCTBUSI M3YUYEHHBIX HNPUOOPOBU TEXHUUYECKUX YCTPOUCTB C
OIOPOM Ha UX ONHMCaHUs (B TOM YHCJIE: NOAUIMITHUKHN, YCTPOMCTBO BOJIOIIPOBO/IA,
TUAPABIMYECKUN IIPECC, MAHOMETP, BHICOTOMED, HOPILIHEBON HACOC, ApEOMETP), UCHIOJIb3Ys
3HAHMS O CBOMCTBAxX PU3UYECKUX SIBJICHUN U HE0OXO0IMMbIEe (PU3NUECKHUE 3aKOHBI U



3aKOHOMEPHOCTH,

—MPUBOIUTH MPUMEPHI / HAXOAUTh HHGOPMAIIHIO O IIPHUMEpPax MPaKTHYECKOT0 HCIOIb30BaHUS
(pr3mueckux 3HaHUN B TIOBCEIHEBHOM >XU3HU IJII oOecCIiedeHus OE30MacHOCTH MPU OOpaIICHUN C
nmpudopaMu U TEXHHYECKUMHU yCTPOHCTBAMU, COXPAHEHHUS 3I0POBbSI U COOJIFOACHUSI HOPM
AKOJIOTUYECKOT0 MOBEJICHUS B OKPY KaIOIIEH CcpeJie;

—OCYHIIECTBIISATh OTOOP MCTOYHUKOB MH(GOpPMAIUU B ceTh HTEPHETB COOTBETCTBUH C 3aJaHHBIM
IMOMCKOBBIM 3aIlPOCOM, Ha OCHOBE MMEIOIINUXCS 3HAHUU U ITyTEM CPaBHEHUST Pa3TUYHBIX
WCTOYHUKOB BBLICIIATh HHGOPMAIIHIO, KOTOPAs SABJISICTCS MPOTUBOPESUYUBON HIIHU MOXKET OBITH
HEJIOCTOBEPHOIA;

—MHCIIOJIF30BAaTh MPU BHIMOJIHEHUN YUeOHBIX 3aJaHUN HAYYHOIIOMYJIISIPHYIO JTUTEPATYPY
(puzngeckoro coyeprkaHus, ClIPaBOYHBIC MATEPHUAITHI, PECYypPChI CeTH MIHTepHET; BIaaeTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, TpeoOpa3oBaHus HH(PpOpMAIIUH U3 OJTHOW 3HAKOBOU
CHUCTEMBI B IPYTYIO;

—CO03/1aBaTh COOCTBEHHBIC KPATKHUE MIUCbMEHHBIC U YCTHBIC COOOIIIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
nHdopManuu GU3NISCKOr0 CO JACPrKaHUs, B TOM YHUCJIC MyOJIMYHO AeJIaTh KPaTKHUE COOOIICHUS O
pe3yabTaTax IMPOEKTOB WM y4eOHBIX UCCISIOBAHUI;, TPU S TOMTPAMOTHO HCIIOJIH30BaTh
M3yYCeHHBIA TTOHATHUHHBIA anmapaT Kypca (PU3UKH, COMPOBOXKAATH BRICTYIUICHUE TPE3CHTAIINCH;

—TIIpY BBIMOJHEHUH YU4€OHBIX MPOEKTOB U UCCIEIOBAHUN paclpeneasaiTh 00s3aHHOCTHU B TPYIIIE B
COOTBETCTBHUH C ITOCTABJIEHHBIMH 3ala4aMU, CJIEINUTH 3a BLIIMOJIHEHNEM ILIaHaA IEHCTBUIA,
aJICKBAaTHO OIICHUBATh COOCTBEHHBIN BKJIA]I B ACSITEIBHOCTD IPYIIIBI; BBICTPAUBATh
KOMMYHUKATUBHOE B3aUMOJICHCTBUE, YIUTHIBAasi MHCHHUE OKPYIKAFOIIIUX.



8 kiacce

[IpenmeTHbIe pe3ynbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y
00y4JaroNMXcsi YMEHHUIA:

—MHWCHOJIL30BATh MOHITHUS: MAacca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBUXKEHHUE aTOMOB U MOJIEKY!I,
arperatHbIe COCTOSIHUS BEIIECTBA, KPUCTAIUTMYECKHUE U aMOp(HBIC TeJla, HACHIIIICHHBIN U
HEHACBIICHHBIN Map, BIIAYKHOCTH BO3yXa; TEMIIepaTypa, BHYTPSHHSISI SHEPTUsl, TEILIOBOU
JIBUTATENb; DJIEMEHTAPHBIN JICKTPUICCKHUHN 3apsij, SIIEKTPUISCKOE MOJIe, IPOBOIHUKH U
JIUARJIEKTPUKH, ITOCTOSIHHBIN SJIEKTPUYECKUM TOK, MATHUTHOE TI0JIE;

—pa3nuyath siBJieHUs (TEIUIOBOE paclIMpeHue/cxkaTre, Terjionepeiadya, TEIIOBOe paBHOBECHE,
CMadyMBaHUE, KAIWJUISIPHBIE SIBJICHUS, UCIApEHUE, KOHACHCAlUs, IIJIaBJICHUE, KPUCTAJLIU3AI1s
(oTBepaeBaHue), KUIIEHUE, TeIUIonepeaaya (TeIIONPOBOIHOCTh, KOHBEKIIUS, U3IyUYECHHUE);
AIIEKTPU3ALIHS TEJI, B3aUMOJICHCTBUE 3aps 0B, JICHCTBUS AIIEKTPUISCKOTO TOKA, KOPOTKOE
3aMBIKaHHE, B3aUMOJCHCTBUE MAarHUTOB, JICHCTBUE MAarHUTHOTO MOJISIHA IIPOBOJHUK C TOKOM,
AJICKTPOMArHUTHASI HHAYKIIHS ) TI0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SIBJICHUE;

—pacro3HaBaTh OPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBJICHUM B OKPY>KaIOIIEM MUPE, B TOM
quciie pu3ndecKkue SIBJICHUS B IPUPOJIC: TOBEPXHOCTHOS HATSHKECHUE U KaTWJUISIPHBIC SIBJICHUS B
MPUPOJIE, KPUCTAILIBI B pUpoie, nzinydenue ColtHIa, 3aMmep3aHue BOJOEMOB, MOPCKHE OpH3Hbl,
oOpa3zoBaHHE POCHI, TYMaHa, HHEs, CHETa; dJICKTPUUCCKHE SIBJICHUS B aTMOocdepe,
SJIEKTPUYECTBO KUBBIX OPTaHW3MOB; MAarHUTHOE MOJIe 3eMITH, JIpeid MO0 COB, POJIb
MarHUTHOTO MOJIS IS )KU3HU Ha 3emile, MOJISIPHOE CUSIHUE; TIPU 3TOM NMEPEBOIUTH
MPaKTUYECKYIO 3a/1auy B yU4eOHYIO, BBIACISTH CYyIIIECTBEHHBIE CBOMCTBA/IPU3HAKH (PU3UIECKUX
SIBIICHH;

—ONUCHIBATh W3yUYCHHBIC CBOWMCTBA TN U (PU3WUECKHUE SBIICHUSI, UCTIOB3Ysl (PU3NUECKUE BEITMINHBI
(TemniepaTypa, BHyTPEHHsISI SHEPIUsl, KOJIMYECTBO TEIUIOTHI, YJeJIbHAasl TEINIOEMKOCTh BEIIECTBA,
yIelbHas TeIUIoTa IUIaBJIEHMS, YJeJbHas TeIuloTa NnapooOpa3oBaHUs, YyJAejbHas TeIuloTa
CrOpaHusi TOIUINBA, KOA(P(PUIIMESHT MOJIE3HOTO JCHCTBUS TEIUIOBOW MAaIIMHBI, OTHOCHUTEIbHAsI
BJI&JKHOCTh BO3JlyXa, OJJIEKTPUYECKMH 3apsifl, CUJIa TOKa, OJJEKTPUYECKOE HANPSIKEHHUE,
CONPOTHUBIICHUE TIPOBOJIHHMKA, YJEIBHOE COIPOTHBIICHME BEIIECTBA, padoTa W MOIIHOCTH
AJIEKTPUYECKOTO TOKAa); IIpU OMNHCAHUM IIPAaBUJIBHO TPaKTOBaTh (PU3UYECKUM CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS U €IMHUIBI (PU3NYECKUX BEJIMYUH, HAXOAUTh (hOPMYIIHI,
CBSI3BIBAIOILIIME JIAHHYIO (PU3MYECKYI0 BEJIMYMHY C JPYTMMHM BEJIWYUHAMH, CTPOUTH TIpauku
M3YUYE€HHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJIUYMH;

—XapaKTepu30BaTh CBOMCTBa Tejd, (PU3MUYECKUE SIBJICHUS WU MPOLIECCHI, MCHOJB3Yysl OCHOBHBIE
IOJIOKEHUSI MOJIEKYJIIPHOKMHETUYECKON TEOPUM CTPOECHHUS BEUIECTBA, NPUHIHUIN CYINEPIO3ULINHU
nosied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHMs 3apsifa, 3akoH Oma 11 ydyacTka LenH,
3akoH Jxoynsa—JIleHna, 3akOH COXpaHEHMs DJHEPruu; IIpU OTOM J1aBaTh CJIOBECHYIO
(hOpMyIHMPOBKY 3aKOHA U 3alIMCHIBATH €0 MaTEMaTHYECKOE BBIPAKEHUE;

—OOBSACHATh (PU3NYECKHUE TPOILECChl M CBOMCTBA TeJ, B TOM YMCJIE U B KOHTEKCTE CHUTYalMi
IIPAaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBISABISATh NPUYWHHOCIECACTBEHHBIE CBS3H, CTPOUTH
00BsiICHEHHE U3 1—2 JIOrMYEeCcKUX IIaroB ¢ OMnopou Ha 1—2 M3y4YEeHHBIX CBOWCTBA (PU3UUECKUX
SIBJICHUM, GU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

—pemath pacd€THBIC 3a1a4d B 2—3 JCUCTBUS, UCIONB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIIHAE
(u3nueckue BEIMYMUHBI: Ha OCHOBE aHaJIU3a YCJIOBUS 3aJ1a4d 3aIlUChIBaTh KPAaTKOE YCJIOBHUE,
BBISIBJISITH HEJAOCTAaTOK JAHHBIX [UISI pELIeHUs 3aJadd, BBIOMpaTh 3aKOHBI U  (HOPMYIIBL,
HeoOXoaumble s €€ pelIeHusl, NPOBOJAUTH pac YETHl U CPABHUBATH IIOJyYEHHOE 3HAYCHHUE
(bu3HUecKoil BEIMYUHBI C U3BECTHBIMHU TAHHBIMU;

—pacro3HaBaTh MPOOJIEMBbI, KOTOPHIE MOXKHO pPEIIUTh MNpHU MOMOIIU (PUNUYECKUX METOJIOB;
HUCMOJIb3ysl ONHWCAHUE WCCIENOBAaHUsA, BBIACIATH IPOBEPIEMOE IPEANOIOKEHUE, OLCHUBATH
IIPaBUJIBHOCTB MOPsIJKA IIPOBEICHUS HCCIIEN0BAaHUs, 1€JIaTh BEIBOBI,

—IIPOBOJIUTH OINBITHI MO HAOIIOAEHUIO (U3NYECKUX SIBJICHUNH WM (PU3NUYECKUX CBOMCTB Ten



(kanmuJUISIpHBIE SIBJICHUWS, 3aBUCHUMOCTH JaBJIEHHS BO3JyXa OT €ro o0bEMa, TeMIlepaTyphbl;
CKOPOCTH IIPO

—ONHUCHIBATh U3yUYCHHBIC CBOMCTBA TeJ U (PU3UYECKHE SBJICHUS, UCTIONb3Ysl (PU3NUECCKUEC BEITMINHBI
(TemriepaTypa, BHYTPSHHSISI SHEPTHSI, KOJIMYECTBO TEILIOTHI, yASIIbHAs TeIIIOEMKOCTh BEIISCTBA,
yIlelbHas TeTJI0Ta IUIABJICHUS, YIedbHas TEIUIoTa NapooOpa3oBaHus, yAelIbHas TEII0Ta
CropaHusi TOIUTNBA, KO(DGHUIIMEHT MOJIC3HOTO JICHCTBUS TEIUIOBOW MAIIIMHBI, OTHOCUTEIIbHAS
BJI&XKHOCTH BO3/IyXa, JJICKTPUUCCKHH 3apsiJ, CHJIa TOKA, DJIICKTPUUSCKOE HAMPSIKEHHE,
CONIPOTUBIJICHUE TTPOBOIHHKA, yACIIBHOE COIPOTUBIICHUE BEIIESCTBA, pabOTa U MOIITHOCTh
AIIEKTPUUECKOTOTOKA); IMPHU ONMHCAHUH IIPABHILHO TPAKTOBATH (PU3UUECKUI CMBICIT
HCIIOJIb3YCMBIX BCJIIMYNH, 0603H3,T-ICHI/I$I U COJUHUIIBI (1)I/I3I/ILICCKI/IX BCIIMYHUH, HAXOOUTH (bOpMyJ'IBI,
CBSI3BIBAOIINE JIAHHYIO (PU3HYECKYIO BEJIMUUHY C JPYTUMH BEJIMYHHAMU, CTPOUTH Tpaduku
M3YYCHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIIUYHH,

—XapaKkTepu3oBaTb CBOMICTBa TCII, (1)I/I3I/I‘-ICCKI/IG SABJICHUA U IPOILICCCHI, UCITOJIb3YA OCHOBHBIC
MTOJIO’KEHHUST MOJICKYJISIPHOKHHETUUECKON TEOPUU CTPOCHUS BEIIECTBA, IPUHITUII CYTISPITO3HITUN
noJiei (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3a KoH Oma Jiisl yyacTKa Lenu,
3akoH Jxoyns—JleHna, 3aKOH COXpaHEHHUs SHEPTUH; IIPU 3TOM JaBaTh CIIOBECHYIO
(GhOpMyYIIMPOBKY 3aKOHA M 3aITUChIBATh €T0 MAaTEMaTHYECKOE BBIPAKCHUC;

—06T>$ICH$ITI> (l)I/I?;I/I‘-IeCKI/Ie IpoueCChbl U CBOICTBa TCJI, B TOM YHCJIC U B KOHTCKCTEC CI/ITyaHI/Iﬁ
MIPAaKTHKOOPUCHTUPOBAHHOTO XapaKTepa: BbISBISATH IPUYUHHOCIICICTBECHHbBIC CBSI3U, CTPOUTH
00BsiICHEHHE U3 1—2 JTIOTMYECKHUX IIaroB ¢ OMOPOH Ha 1—2 M3y4YEHHBIX CBOMCTBA (DU3UYSCKUX
SIBJICHUM, (PU3NYSCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peuiath pacu€THBIC 3a7]a9d B 2—3 JCHCTBUS, UCTIOJIb3Ysl 3aKOHBI U ()OPMYJIbI, CBSI3bIBAIOIIHE
(u3nueckre BeIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJla4d 3aIllUCHIBAaTh KPaTKOE YCIIOBHE,
BBIABJIATH HCAOCTATOK AAHHBIX JJIs1 PCIICHUA 3a4a4H, BLI6HpaTb 3aKOHBbI U q)OpMyJILI,
HEOOXOaUMBIC JIUTSl €€ PeIICHHUS, IPOBOIUTh PACUYEThl U CPABHUBATH IMOJIyYCHHOE 3HAUCHUEC
(pHSquCKOﬁ BCIIMYHWHBI C U3BECTHBIMU JaHHBIMMU,

—paciio3HaBaTb HpO6HCMI)I, KOTOPBIC MOXHO PCIINTD ITPpH ITOMOIITH (1)I/IBI/I‘IQCKI/IX METOI0B,
HCIIOJIb3YsI OTTMCAHUE UCCIICAOBAHMS, BBIJCIIATh IIPOBEPSEMOE MIPEIIIOIOKEHUE, OIICHUBATh
MNpaBUJIBHOCTD MOpsAAKaA IIPOBCACHUA UCCIICAOBAHUA, ACJIaTh BBIBObI;

—TIPOBOJUTH OIIBITHI IO HAOIIOACHUIO (PU3UYECKUX SIBIICHUI WM (PU3UYECKUX CBOWCTB TEJ
(KamUIUTSIpHBIC SIBIICHUS, 3aBUCUMOCTB JIABJICHUS BO3/IyXa OT €ro 00hEéMa, TeMIiepaTyphbl;
CKOPOCTH IIpoIlecca OCThIBaHUsI/HarpeBaHus IIpU U3JIyYEHUHU OT I[BETa
W3ITyYaroIel/orIomarnieil MOBEPXHOCTH; CKOPOCTh UCITAPEHUS BOJIBI OT TEMIIEPATYPhI
JKUJIKOCTU U TUIOMIAZIN €€ IMTOBEPXHOCTH;

AJIEKTPU3ALMS TEJI U B3aUMOJICUCTBUE DJIEKTPUUECKUX 3aPsiI0B; B3aUMOJAEHCTBUE ITOCTOSTHHBIX
MarHuTOB, BU3yaJIU3alisi MATHUTHBIX ITOJIE€H ITOCTOSIHHBIX MarHUTOB; ACUCTBUS MarHUTHOI'O
I1OJIs1 Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATEIIS
IIOCTOSIHHOT'O TOKA): (pOpMYJIMpOBaTh IPOBEPsIEMbIE MPEIINOI0KEHUS, COOMPATh YCTAHOBKY U3
MPeI0)KEHHOTO 000pYyA0OBaHUS; OMUCHIBATH XO/1 ONBITA U (POPMYIIUPOBATH BHIBOBI;
—BBIIIOJIHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BIA>KHOCTH BO3/yXa, CUJIBI TOKA,
HaNpsHKEHUsS C UCTIOJIb30BaHUEM aHAJOIOBBIX MPUOOPOB U NATUMKOB (PU3UUYECKHUX BEJIMYHUH;
CPaBHHUBATh PE3yJbTaThbl U3MEPEHUM C yUETOM 3a/1aHHOI aOCOIIOTHOM MOTPEIIHOCTH;
—IIPOBOJIUTH HUCCJIEJOBAHUE 3aBUCUMOCTH OJTHON (PU3UYECKOI BEIMUUHBI OT APYroH ¢
HICIIOJIb30BAHUEM NIPSIMBIX U3MEPEHUH (3aBUCUMOCTh COITPOTUBIICHUS IPOBOJIHUKA OT €T0 JJIMHBI,
IJIOIIA/IU TTONIEPEYHOr0 CEYEHUS U YAEIBHOTO CONNPOTHUBIICHUS BEIIECTBA MPOBOJIHUKA; CUJIbI TOKA,
WJIYILIETO Yepe3 MPOBOJIHUK, OT HAIIPSHKEHUS Ha IIPOBOJHUKE; UCCIIEAOBAHNE MTOCIIEI0BATEIBHOTO U
MapajuieIbHOr0 COeIMHEHUH TPOBOTHUKOB): IJIAHUPOBATH MCCIIEI0BAHUE, COOMPATH YCTAaHOBKY U
BBITIOJIHSITh U3MEPEHUS, CIIeys MPEeII0KEHHOMY IIJIaHy, (PUKCUPOBATH PE3yJIbTaThl OTYyUYeHHON
3aBUCUMOCTH B BU/JI€ TaOJIHI] U TPaUKOB, JIeJaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEIOBaHNUS;
—IIPOBOJINTH KOCBEHHBIE M3MEPEHUsI PU3NUECKUX BEINYHUH (yAelbHasi TEII0EMKOCTh BEIIECTBA,
CONPOTHUBJIEHUE TPOBOJHUKA, pa00Ta U MOIIHOCTh 3JIEKTPUYECKOTO TOKA): INIAHUPOBATH
U3MEpPEHUs, COOMpPaTh HIKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CJIeAys IPEII0KEHHOU HHCTPYKIIUH, U



BBIUHCIISITh 3HAYCHNE BEJIMYUHBIL;
—Cco0IIIoAaTh IpaBUila TEXHUKH 0€30IaCHOCTH TIpU padboTe ¢ 1a6opaToOpHBIM 000PYIOBAHUEM;

—XapaKTepU30BaTh NPUHIIUNBI JEUCTBUSI W3YUYEHHBIX NPUOOPOBU TEXHUYECKHX YCTPOUCTB C
OIIOpOI Ha UX ONMCaHUs (B TOM YHUCIE: CUCTEMA OTOIUICHUs IOMOB, TUTPOMETP, apoBas
TypOuHa, aMIepMeTp, BOJIbTMETP, CYETUNK IJEKTPUIECKON IHEPTUH, FJICKTPOOCBETUTEIBHBIE
IIpUOOPHI, HArpeBaTEIbHBIE JIEKTPONPUOOPHI (IPUMEPHI), FTEKTPUUECKUE IPEIOXPAHNUTENH;
BJIEKTPOMArHUT, JIEKTPOJABUTATEb IOCTOSTHHOTO TOKA), UCIIOJIBb3Ysl 3HAHUS O CBOMCTBAX
(bu3nUeCcKuX SABJICHUN U HEOOXOAUMBbIEe (PU3NYSCKUE 3aKOHOMEPHOCTH;

—pacno3HaBaTh IIPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPBI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM ()KHAKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JIBUTaTeJIb BHYTPEHHEr0 CropaHusi, 3JIEKTPOCKOII, PEOCTAT); COCTABIISITh CXEMbI JIEKTPUUYECKHUX
LIeTIeH ¢ MOCIe10BaTEeIbHBIM U NTapaJlICIbHBIM COEIMHEHUEM 3JIEMEHTOB, pa3jinyas yCIOBHbIE
0003Ha4YEeHUS DJIIEMEHTOB AJICKTPHUUYSCKUX ICTICH;

—IIPUBOJUTH IPUMEPBI/HAXOAUTh HH(OPMALIMIO O IpUMEpPaX MPAKTUYECKOI0 UCIIOJIb30BAHUS
(U3UYECKNX 3HAHUU B MIOBCEHEBHOM KU3HU ISl 0OOecreueHus: 6€30MaCHOCTH MPU 00paIleHuH ¢
pUOOpaMH ¥ TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHUS 3JOPOBBSIH COOIIOICHUSI HOPM
3KOJIOTMYECKOT0 MTOBEJIEHMS B OKpY KaroLIel cpeie;

—OCYIIECTBIISITH TOUCK HHpOpMaIU (pu3ndeckoro conepkanus B cetu IHTEpHET, Ha OCHOBE
MMEIOIINXCS 3HAHUHM U ITyTEM CpaBHEHMS JOMOJHUTEIbHBIX HCTOYHUKOB BBIIEIATH HH(OPMALIHIO,
KOTOpasi AABJISIETCS IPOTUBOPEUYMBOI MIIM MOXKET OBITh HEIOCTOBEPHOI;

—HCNOJB30BaTh NP BHITIOJIHEHUH YYEOHBIX 3aIaHUH HAYYHONOITYJISIPHYIO JIUTEPATYPY
(buznueckoro coaepkaHusl, CopaBOYHbIEe MAaTEpHabl, pecypchl ceTu IHTepHeT; BlaaeTh
npuéMaM¥ KOHCTIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHusi MHQOPMAIIUH U3 OJHOW 3HAKOBOM
CHCTEMEI B APYTYIO;

—C03/1aBaTh COOCTBEHHbIE TUCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEHMs, 0000111asi HHPOPMALUIO U3
HECKOJIbKUX UCTOYHUKOB (PU3HYECKOTO COACP KaHUs, B TOM YHUCJE MyOJINYHO TIPEACTaBIATh
pe3yJbTaThl MPOSKTHOW MIIM HCCIICIOBATEIIBCKON NESITEIFHOCTH; TIPU 3TOM I'PaMOTHO
HCII0JIb30BaTh M3YUYEHHBIN NOHATUHHBIN anmapar Kypca (GU3HKH, COIPOBOXKAATh BBICTYIUICHUE
MPE3EHTALIUEH;

—TIpH BBINOJIHEHUH YYEOHBIX IPOSKTOB U UCCIIEOBAHUHN (PHU3NUECKHUX MTPOIIECCOB PacIpeaesiTh
00s13aHHOCTH B IpyNIIE€ B COOTBETCTBUU C ITOCTABJICHHBIMM 3aJla4aMH, CIEIUTh 3a BBIIIOJIHEHUEM
IUTaHa IEHCTBUN M KOPPEKTUPOBATH €T0, aJIeKBaTHO OIICHUBATh COOCTBEHHBIN BKJIaJ B
JIeATENIbHOCTh IPYMIIbl; BEICTPaUBaTh KOMMYHHUKATUBHOE B3aUMO/IEHCTBUE, TIPOSIBIISIE TOTOBHOCTh
pa3peniath KOH(PIUKTHI.

9 kiacc

IIpenmeTHbIe pe3yabTaThl HA 6a30BOM YpOBHE JOJKHBI OTpaXaTh CPOPMHUPOBAHHOCTH Y
00yYarouxcsl yMEHUI:

—MHCIIOJIL30BaTh MOHSTHUS: CUCTEMA OTCUETA, MaTepUaJIbHAsI TOUKA, TPA€KTOPUS, OTHOCUTEIIBHOCTh
MEXaHUYECKOTO ABMKEHUs, e popmanus (yrnpyras, IuiacTU4eckas), TpeHue,
LIEHTPOCTPEMUTEIBHOE YCKOPEHNE, HEBECOMOCTh U MIEPETrPYy3KH; LIEHTP TSKECTH; aOCOITIOTHO
TBEPJI0€ TEJIO, LICHTP TSHKECTH TBEPJIOTO Teja, pABHOBECHE; MEXaHWUYECKHE KOJIEOaHUs U BOJIHBI,
3BYK, MH(Pa3BYK U yIbTPa3BYK; JIEKTPOMAarHUTHbBIE BOJIHBI, IIIKaJIa 3JIEKTPOMAarHUTHHIX BOJIH,
CBET, OJIM30PYKOCTh U JAJIbHO30PKOCTh, CIIEKTPHI UCITyCKAHUS U TOTJIONIEHUS; ainbda, 6eTa u
raMMau3Iy4eHUsl, U30TOMbI, siAepHasi SHEPTreTHKa;

—pa3nuyaTh SBJICHUS (paBHOMEPHOE U HEPaBHOMEpPHOE MPSIMOIMHEIHOE JBUKEHUE,
PaBHOYCKOPEHHOE NMPSIMOJIMHEHHOE JIBMYKEHNE, CBOOOTHOE Ma/IeHUE Tell, PABHOMEPHOE JBH)KEHUE
10 OKPY>KHOCTH, B3aUMOJICHCTBHUE TeJI, PEAKTUBHOE JBHXECHHUE, KOJIEOaTeIbHOE JIBUKEHHUE
(3aTyxaromnire U BIHYKJICHHBIEC KOJIeOaHusI), PE30HAHC, BOJTHOBOE ABIDKCHUE, OTPAXKCHUE 3BYyKa,
MPSIMOJIMHENHOE pacIpOCTpaHEHUE, OTPAKEHHUE U MPEJTOMIICHUE CBETA, ITI0JIHOE BHYTpPEHHEE
OTpakK€HHUE CBETA, PA3JIOKEHHUE OEJIOro CBETaB CIIEKTP U CJIOKEHHUE CIIEKTPaIbHbIX IIBETOB,
JIUCTIEPCHUSI CBETA, €CTECTBEHHAsl PaIMOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOIO CIIEKTPA
M3JIy4EHUsI) 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX



naHHOe (PU3UYECKOE SIBJICHUE;

—pacno3HaBaTh IIPOSIBJIICHUE N3YUYEHHBIX (PU3NYECKUX SIBJICHUH B OKpY KarollleM MUpe (B TOM
yucie (pU3nYecKre sIBJICHUs B IPUPOAE: NPUIIMBBI U OTJIUBBI, IBUKEHUE Iu1aHeT CoTHEeYHOU
CHCTEMBI, PEAKTUBHOE JBI)KEHUE KUBBIX OPTaHU3MOB, BOCIIPUATHE 3BYKOB )KHUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKUE BOJIHBI, IlyHAMHU, 3X0, [IBETA TEJI, ONITUYECKUE SIBJICHUS B
npupoje, OMOIOTHYECKOE ASUCTBUE BUAUMOIO, YIBTPA(PUOIETOBOIO U PEHTIEHOBCKOTO
M3JIyUYCHUH; €CTEeCTBEHHBIN PaNOAKTUBHBIN (DOH, KOCMHUYECKHE JIyUH, PAJTHOAKTUBHOE
N3JIy4E€HUE NPUPOJHBIX MUHEPAJIOB; ACHCTBUE PAJIMOAKTUBHBIX U3JIy4CHUI HA OPraHU3M
YyeJI0BEeKa), IPU 3TOM IIEPEBOAUTH IIPAKTUUYECKYIO 3a/1a4y B YYEOHYIO, BbIJICJISATh CYILIECTBEHHbIE
CBOMCTBA/IPU3HAKU (PU3NUECKUX SIBJICHUI;

—OIKUCHIBaTh U3yYCHHBIC CBOMCTBA TEJ M (DU3UYECKHE SIBIICHUS, UCTIONIB3YST (PU3NIECKUE
BEJIMYMHBI (CPEIHsISE U MTHOBEHHAsi CKOPOCTh T€Jla IIPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHUE,
IIEpEeMEIIECHHUE, IIYTh, YIJIOBas CKOPOCTb, CUJIa TPEHUsI, CUJIa YIPYTOCTH, CHJIA TSXKECTH,
YCKOpEHHE CBOOOJHOIO NaJleHusl, BEC TeJa, UM ITyJIbC TeJa, UMITYJIbC CUJIbl, MEXaHUYECKast
paboTa U MOILIHOCTb, ITIOTEHIMAJIbHASL SHEPIrusl TeJla, IIOIHATOrO HaJl MIOBEPXHOCTHIO 3€MIIH,
MOTEHIMAJIbHAsl SHEPIUsl C)KaTOU NPy KUHBI, KHHETUYECKasl SHEPIUs, IOJIHAsl MeXaHW4YecKas
SHEPTHS, TIEPUOJI U YaCTOTaKoJIeOaHU, JUTMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOpPOCTh CBETa, IOKa3aTeJIb IPEJIOMJIEHUS CPE/Ibl); IPU ONMCAHUYN NPABUJIBHO TPAKTOBATh
(bUBUYECKHI CMBICIT UCTIOIB3YEMBIX BEJIM YMH, 0003HAYEHUS U €IMHUIBI (PU3NUECKUX BEJIUYHH,
HaXoAUThb (POPMYIJIbI, CBA3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIMYUHY C IPYTUMHU BEJIMYUHAMU,
CTpOUTH IpadMKU U3YyUYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYNH;

—XapaKTepu30BaTh CBOMCTBA TeJ, PU3UIECKHE SIBIICHUS U ITPOLIECCHI, UCITOJIB3YS 3aKOH
COXpaHEHUSI SHEPTHUH, 3aKOH BCEMHUPHOT'O TSATOTEHHUS, TPUHIHIT CYEPIIO3UIINN CHJT, IIPUHITATT
oTHOcuTeabHOCTH ["anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA, 3aKOHBI
OTPaXEHUS U IIPEIOMJICHHUSI CBETa, 3aKOHBI COXPaHEHUsI 3apsJ0BOr0 U MAaCCOBOI'O YHCEN IIPU
SIACPHBIX peaKLUUAX; IIPU 3TOM J1aBaTh CJIOBECHYIO (DOPMYIHMPOBKY 3aKOHA M 3alIUCHIBATH €T0
MaTeMaTUYECKOE BbIPAKEHUE;

—OOBSACHATH (PU3NIECKHE TTPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalluid
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BbISBIISITh IPUYNHHOCIIEACTBEHHBIE CBSA3U, CTPOUTH
00bsicHeHHUE U3 2—3 JJOTMYECKUX I1aroB C ONOpOil Ha 2—3 M3yUYEHHBIX CBOMCTBA (PU3NUECKUX
SIBJICHUM, (PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

—peuath pacuéTHble 3a7aud (ONMUpAroIIMecss Ha CUCTEMY U3 2—3 ypaBHEHHIl), HCIIOJIb3YsI
3aKOHBI U (POPMYIJIBI, CBSI3BIBAIONIME (PU3NUECKUE BEJIMYMHBI: HA OCHOBE aHAJIN3a YCIOBUS
3aJ1a4M 3aIlUChIBaTh KPATKOE YCIOBHUE, BBISBIIATH HEJOCTAIOLINE WU N30BITOUYHBIE TAHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAMMBIE JJIsI PELLIEHUs], IPOBOIUTH PACUEThI U OLIEHUBATh
PEATUCTUYHOCTD MTOJIYyYEHHOT O 3HaU€HUsl (PU3NUYECKON BETUYUHBI;

—pacro3HaBaTh IIPoOIEMBbl, KOTOPbIE MOKHO PEIINUTH IIPU MOMOIIH (PU3NYECKUX METOJIOB;
HCII0JIb3YsI ONIMCAHUE UCCIIEIOBAHUS, BBIACISATH IPOBEPSEMOE IPEAII0I0KEHNE, OLIEHUBATh
MPaBUJILHOCTH MOPSJIKAa IPOBEJICHUS UCCIIEAOBAaHMS, J€IaTh BBIBOJIbI, MHTEPIIPETUPOBATH
pe3ybTaThl HAOJIIOJIEHUH U ONBITOB;

—IIPOBOJAUTH OMBITHI IO HAOIIOAECHUIO (PU3NUECKUX ABJICHUN I (PU3UYECKUX CBOMCTB Tel
(n3yueHue BTOporo 3akoHa HpioTOHa, 3aKOHA COXpaHEHUSI PHEPTUH; 3aBUCUMOCTD IEpUoJa
KoJIeO0aHUM NPYyKUHHOI'O MasiTHUKA OT MAacChl Ipy3a U KECTKOCTH MPYKUHBIU HE3aBUCUMOCTH OT
aMIUTATYbl MAJIBIX KOJI€OaHUN; MPSIMOJIMHENHOE paclpoCTpaHEHUE CBETa, pa3JIoKEeHHUe Oeoro
CBETaB CIIEKTP; U3yUYEHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOMCTB U300pakeHus
npeaMeTa B coOMparoieil JInH3e; HaOMIoAeHUE CIUIONIHBIX U JTMHENYAaThIX CIIEKTPOB U3IYyUYECHUS):
CaMOCTOSITEJIbHO COOUPATh YCTAHOBKY M3 U30BITOUHOrO HaOopa 000pyI0BaHUS; OMMUCHIBATH X011
ONBITAa U €T0 Pe3yJIbTaThl, GOPMYIUPOBATH BHIBOJIBI;

—IIPOBOIUTH IPU HEOOXOAMMOCTH CEPHUIO MPSIMBIX U3MEPEHUN, ONIPEALIIsis CpeIHee 3HaUCHHE
M3MepsieMol BeNTMUYMHBI ((POKYCHOE paccTOsIHUE cOOMpalolel JIMH3bI); 000CHOBBIBATH BHIOOD
croco6a U3MepeHUs/U3MEPUTENHHOTO TIPUOOPA;

—IIPOBOJIUTh UCCJIEAOBAHUE 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH C UCITOIB30BAHUEM MPSIMBIX
M3MepeHul (3aBUCMMOCTD ITyTH OT BPEMEHH NP PAaBHOYCKOPEHHOM JIBM)KEHUHU 0€3 HauaJbHON



CKOpOCTH; Ilepuoja KoseOaHuil MaTeMaTH4YeCKOr0o MasiTHUKA OT JUIMHBl HUTH; 3aBUCHUMOCTH yTJia
OTPaXEHHS CBETa OT yIJja MaJCHHSIH yria MPEJOMIICHHS OT yIJla MaJeHus): IJIaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOATENIBHO COOMpPaTh YCTAaHOBKY, (PUKCUPOBATH Pe3yJIbTaThl MOJYyUYSHHOU
3aBUCUMOCTH (PM3HUYECKUX BEIIMYUH B BUJE TaOJIUIl U rpauKOB, AeNIaTh BRIBOABI 10 pe3ybTaTaM
HCCIICIOBAHUS;

—TIIPOBOJIUTh KOCBEHHbIE U3MEPEHUS (PUZNYECKUX BEJIMUUH (CPEaHssl CKOPOCTh U YCKOPEHHE Tela
IIPU PAaBHOYCKOPEHHOM JBUKEHUH, YCKOPEHHE CBOOOJHOIO MaJeHusl, )KECTKOCTh NPY>KUHBI,
KO3(D(HUIIMEHT TPEHUS CKOJIBXKEHHUS, MEXaHWUecKas pad0oTa U MOIIHOCTh, YacCTOTa U MEPHUO/I
KOJIe0aHWI MaTeMaTHUECKOTOH MPY>KUHHOT'O MasiTHUKOB, ONTHYECKAsl CUJla COOMparomien
JIUH3BI, PaIUOAKTHUBHBIN (POH): MIIAHUPOBATHh U3MEPEHUS; COOUPATh IKCIIEPUMEHTAJIbHYIO
YCTAHOBKY U BBINOJIHATE U3MEPEHUs], CIeaysl IPEAJI0KEHHON NHCTPYKIMH; BBIYUCIIATH
3Ha4Y€HHUE BEJIMUUHBI U aHAJIM3UPOBATh IIOJIyUYE€HHbIE PE3yIbTaThl C YYETOM 3aJaHHOU
IIOI'PEIIHOCTHU U3MEPEHUM;

—Cco00JIr0AaTh IpaBUjla TEXHUKHU 0€30I1aCHOCTH IIpU padoTe ¢ 1a6opaTOpHBIM 000PYIOBAHUEM;

—pa3nuyaTh OCHOBHBIC MPU3HAKHA U3YyUYCHHBIX (PU3NUECKUX MOJE JIEH: MaTepualibHasl TOUKA,
abCOTIOTHO TBEPIOE TEJIO, TOUCUHBIA HICTOUYHUK CBETA, JIyY, TOHKAs JINH3a, IUIaHeTapHast MOJIEIIh
aToMa, HyKJIOHHasi MOJEJIb aTOMHOTO sIpa;

—XapaKTepU30BaTh MPUHIIANBI JCHCTBUS N3YUYCHHBIX NPUOOPOBU TEXHUYECKUX YCTPOUCTB C
OIIOpPOH HA UX OMHCAHUS (B TOM YHCJIC: CIUIOMETP, TaTUYUKH TOJIOKEHHUS, PACCTOSIHUS U
YCKOpEHHUsI, paKkeTa, 3X0JIOT, OUKH, IIEPUCKOIL, (hoToanmapar, ONTUIECKHUE CBETOBOIHI,
CHEKTPOCKOM, JO3UMETP, KaMepa BuiibcoHa), NCIoib3ys 3HaHUS O CBOMCTBaxX (PU3NYECKUX
SIBIICHUUM U He0OX0IMMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

—HCIIOJIb30BaTh CXEMBbI U CXEeMAaTUYHbIE PUCYHKU U3YUCHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTEIbHBIX TPUOOPOB U TEXHOJOTUYECKUX MPOILIECCOB MPHU PEIICHUN YUEeOHO-
MPaKTUYECKHUX 3a7a4; ONTUYECKUE CXEMBbI I MOCTPOCHUS U300paKeHU B TNIOCKOM 3€pKajie U
coOuparoIei JIMH3E;

—IPUBOIUTH MPUMEPHI/HAXOAUTH HH()OPMALIMIO O IPUMEPaX MPAKTHIECKOTO UCTIOIH30BAHUS
(bu3nUeCKUX 3HAHUH B MOBCEIHEBHOW JKU3HM ISl 00CCIIeUeHUsT 0€30MIaCHOCTH IIPU OOPAIICHUH C
MIpUOOpaMH ¥ TEXHUYECKUMH YCTPOUCTBAMU, COXPAHEHHUS 3JOPOBBSH COOIIOICHUSI HOPM
9KOJIOTMYECKOT'0 IMOBEJCHUS B OKPY’KAIOLLIEH cpeie;

—OCYUIIECTBJISATh NTOUCK MHGpOpMaALMU (PU3UYECKOro COJep>KaHUsAB ceTu MHTepHerT,
CaMOCTOSITEILHO (DOPMYITUPYSI TIOUCKOBBIHN 3aIpOC, HAXOIUTH ITYTH OINPEACICHUS JOCTOBEPHOCTH
MOJIy4Ye€HHON MH(OPMAIIUM HA OCHOBE UMEIOIIMXCS 3HAHUM U IOTIOJTHUTEIbHBIX UCTOUYHUKOB;

—HCMOJB30BaTh NP BHITIOJITHEHUH YYEOHBIX 3aIaHUH HAYYHONOIYJISIPHYIO JIUTEPATYPY
(buzmueckoro coaepKaHusl, ClIpaBOYHbIE MaTEpHAJIBI, peCypchl ceTu HTEepHET; BIIaAeTh
npuéMaMM KOHCIIEKTUPOBaHUs TEKCTa, peoOpa3oBaHus HHPOPMAILIUU U3 OJTHOM 3HAKOBOM
CHUCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHBIE TMCbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(GOPMAIIUU U3
HECKOJIbKUX UCTOYHUKOB (PU3MUECKOTO COAEepKaHUs, TyOJIMUHO NPEACTABIATh Pe3yJIbTaThl
MIPOEKTHOMN WJIU UCCIIE0BATEIbCKON IEATEIbHOCTH; IIPH 3TOM IPaMOTHO MCHOJIb30BaTh U3y4YEHHBIHI
MOHATUUHBIN anmapat u3y4aeMoro pasjiesa (M3MKU U COMPOBOXK/IATh BHICTYIIJICHHUE MPE3eHTalue C
y4ETOM OCOOEHHOCTEH ay/IMTOPUU CBEPCTHUKOB






TEMATHYECKOE INTAHUPOBAHHME 7 kiacc

Neo Hanmenorsanue Komuuectso | llporpammuoe cojepakanne OcHOBHEIE BB JACATEILHOCTH 00y atompxc
n'n pasaciioB H TeM HaCOHE
yaeDHOro npeaMera
Paigen 1. @uinka 1 ee plilk B NOTHAHHH OKPYALOWErd MHPA
1.1 | Duznka — Hayka 2 thusnka — Hayka o npupoje. | BeissineHne pazmumil Mexay GHIHYeCKUMH |
O npHpoie HArneHHs NpHpOILL XHMHYCCKHMH NpeBpalllcHHAMHE.
PH3HICCKHe SB/ICHHA: PacnosHasanie ¥ KnaccHpHKaiua pH3HIecKHx
MCXAHHYCCKHE, TCIUIOBRIC, | ABICHHH: MCXaHHYCCKHX, TCIUIOBLIX,
WICKTPHYCCKHE, MMEKTPHYCCKHNY, MArHHTHBIX H CBCTOBLIX.
MArHHTHEIE, CBETOBLIC, Habmogenne n onucanne PH3HEeCKHX ABICHH
3B YKOBBIC
1.2 | duznucckue 2 PHIHYCCKHE BETHYHHEL OnpejicicHAC HEHE JEICHHS MIKATRL

BETHYMHH b

Hamepenne dusnaecknx
BCIHYHH. DPHIHYCCKHE
npubopet. [lorpemwnocts
H3MepcHHH
MexayHapoHas cHeTeMa
CAHHKL

H3IMEPHTEILHOTO NpHbopa.

HimepeHHe THHCHHEBIY pasMepoB TEl H
NpOMEKYTEOB BPEMCHH ¢ YIETOM NorpelliHocTel.
Hamepenne obbéMa muikocTd ¥ TBEpAOro TENA.
Himepenne TeMnepaTyphl OpH NOMOLIH
#HHIKOCTHOIO TCPMOMETpa H 1aT4HKA
TeMIEpaTyphlL.

BEINMOIHCHHE TEBOPYCCKHX 3aJaHHH 10 NOHCKY
CHocobOB HIMEPEHHA HEKOTOPRIX (PHIHYECKHX
XapaKTEPHCTHE, HAIIPHMED, Pa3sMEpoB MANIBIX
0DBEKTOR (BONOC, IPOBONOKE), VIANEHHBIX
0bBekTOB, GONLIINX paccTOSHHI, MARIX




NpOMEKVTKOB BpeMeHH. OBcykicHHe
npeiaracMblx clocobos

1.3. | EcrecTBeHHO- 2 Kak misnka u apyrue BriasHAcHHE MHIOTES, 00BACHAKOIIHY NPOCTRIC
Hay4HBIA MeTOI CCTECTECHHBIC HAYKH ABICHHA, HallpHMEp:
NO3HAHHA H3Y4aroT pHpOIY. — NOMEMY OCTAHABIHBACTCA JIBHK YILICCCH
EcTecTBeHHO-HaYIHBIH 10 FOpPH30HTANBHON MOBEPXHOCTH TENo;
MeTO/] NOSHAHHA: — NOMEMY B KApKYH DOIody B CBCTIOH oc# e
HabModeHHe, NOCTaHOBKA | NpoxnajHeil, yem B TémHoil. [lpennomkenne
HaAYYHOIO BONpPOCa, cnocoboB NPOBCPKH IHIOTES.
BhLIBHACHHE MHIIOTES, poseieHHe HeCneJOBAHHA 110 NIPOBCPKS KaKOH -
IKCHOCPHMEHT [0 NpoBepke | THDO FHNOTE3EL
rHnoTes, odLACHeHHE [loctpoenne npocreiimmy Moaeneii dpuanveckux
HabrogacMoro SBICHHA. ABACHHH (B BHAC PHCYHKOB HIIH CXEM ), HallpHMep
Onucanne Gu3HYecKnx NajJcHHE NpeaMeTa; NpaMoIHHEeHHOS
ABIICHHH ¢ MOMOILBIO pacnpocTpaHCHHE CBETa
MojencH
Hroro no pasgeny b

Painen 2. llepsonavaisubie

CBCIEHHN O CT

POCHHHA BELECTBA

2.1

E'[]]{]EHHE BeLHIECTRA

1

CrpocHHe BelllecTBa:
ATOMEI H MOJICKYIIBL, HX
pasMepel. ONBITEL
JOKA3hIBA HOLHE
JHCKPETHOE CTPOCHHE
BellleCTEA

Habnmogenne 1 HHTeplpeTaliH OlLTOR,
CEHICTENLCTBYIOMIHY 00 aTOMHO-MONCKYIIHPHOM
CTPOCHHH BEIECTBA: OMBITEI ¢ pacTBOPCHHEM
pPasIHYHBLIX BCLICCTE B BOJC.

OleHka pasMepoB aTOMOB H MOJIEKY

¢ Henonb3osaHues Gororpadmii, nonyucHHBY
Ha ATOMHOM CHJIOBOM MHKpOcKole (ACM) —
naboparopHas padora no teme: «DucHka




JAHAMETPA ATOMA MCTOAOM PsiI0R
(¢ HenonssoBaHueM oTorpaduii ».
OnpeneneHie pasMepoB MaIkIX Tel

2.2 | leH#eHne 0
B3aHMOAcHCTEHE
YACTHL BeLICCTRA

JBHECHHE YacTHL
BellecTha. CBA3h CKOPOCTH
JBHACHHS 4acTHL

¢ TeMNepaTypoil.
bpoyHoBCcKoe JBHECHHE,
Audpdyzn.
BaaumoaeHeTEHE YacTHL
BElICCTRA: IPHTHKCHHE H
OTTAIKHBAHHE

Habmogenue u obbiacHeHHe GpoyHOBCKOIO
JABHACHHA W ABicHHE Juddy3un.

[lpoBeacHue i 0DBACHECHHE ONBTOR

1o HabMKWICHH D TEIIOBOIO PACIIHPEHHA Ta308.
[lposenenue 1 0DBACHCHHE ONLITOR 110
ODHAPYHCHHID CHII MOJICKYIAPHOIO IIPHTHHCHHS
H OTTAIKHBAHKA

2.3 | Arperarasie
COCTONHHA BelllecTBa

ATperaTHele COCTONHHA
BelICCTRA: CTPOCHHE I'A308,
HHAKOCTEH H TBEP/ILIX

( KPHCTAIUIHYMECKHX ) TelL
Baaumoceask Mexay
CBOMCTBAMM BCIICCTE

B pasHbIX arperaTrHblx
COCTOSHHAX H X
ATOMHO-MOICK YIIHpHBIM
cTpocHHeM. OcoDeHHOCTH
arperarHelX cocTOAHHH
BOAR

OnHcaHHe (¢ HENOIB30BAHHEM MPOCThIX
MOJecH ) OCHOBHLIX pasiHYHH B CTPOCHHH I'asos,
HHIKOCTEH H TBEPJBIX Tel.

OObACHEHHE MANOI CHRMMACMOCTH KHAKoCTE 1
TBEPABIX T, DOIBIIOH CAHMACMOCTH IA308.
O0bacHeHHe coxpaHcHis (POPMB! TEEPABIX TEN H
TCKYMCCTH HHAKOCTH.

lpoBeneHe ONBITOE, JOKASMBAKILIHX, Y4TO

B TBEPIOM COCTOAHHH BOJbl HACTHLbL HAXOAATCH
B CpelHEM Jaibile Apyr oT Apyra ([I0THOCTh
MEHBILIE ), YeM B #HIKOM.

YeTaHOoRICHHE B3AHMOCEH 3H MEHTY
0CcODEHHOCTAME AIPEraTHX COCTORHHI BOJIH H
CYIECTBOBAHHEM BOIHBIX OPraHH3IMOB

(MC — Guonorus, reorpadus)

Hroro no pasgeny







Pazaen 3. /lpnenne 0 B3anMojeiicrene Te

3.1 | Mexannueckoe 3 Mexannueckoe asHEcHHe. | HechelosaHHE paBHOMEPHOTO JABHACHHA,
JBHACHHE PasnomepHoe H onpeAeicHie ero NPH3HAKOR.
HepasHOMepHoe ABMxeHHe. | Habmoaenue HepasHOMEPHOTO JBHAKCHHA H
CropocTh. CpefHas onpeieieHie ero oTIHYIHA oT paBHOMEpPHOTO
CROPOCTE NpH JABHACHHA.
HepaBHOMCPHOM OnpeielcHHe CKOpPOCTH pABHOMCPHOTO
JBHACHHH. PacuEér nyrd 0 | ABH#CHHA (1IapHKa B AHIKOCTH, MOJICITH
BPCMEHH JIBH#CHHA AMCKTPHYICCKOrO aBTOMODIIA U T.11.).
OnpeneneHie cpeiHe CROPOCTH CEONIBKCHHA
OpycKa WIH IAapHKa 10 HAKIOHHOH [10CKoCTH
Pelnenne sa1ay Ha olpeieleHHe MYyTH, CKOpoCTH
H BpEMCHH PaBHOMEPHOIO JBHKCHHA.
Ananns rpadMKoB 3aBHCHMOCTH ITYTH H CKOPOCTH
OT BpEMEHH
3.2 | Muepums, macca, 4 HeleHHE HHEPLHH. 3aKoH OOBACHCHHE H [IPOrHOZHPOBAHKC SBJICHHIH,

TV THOC TR

HHepUHH. BiauMmoaeicTeHe
Tel Kak MpHYHHA
H3IMCHCHHA CKOPOCTH
OBH#cHHA Ten Macca kak
Mepa HHEPTHOCTH Tella.
IInoTHOCTE BEIECTRA.
CBi3b IUIOTHOCTH

€ KOMHYCCTBEOM MONCKY

B eHHHIIE 0DREMA
BeICCTRA

0DYCIOBICHHBIX HHEpPLHET, HANpHMep, 9T
NPOHCXOIHT MPH TOPMOKCHHH HIH pe3koM
MAHEBpE ABTOMODHIN, NOYEMY HEBOIMOMHO
MIHOBCHHO [PCKPaEHTE ABHACHHC Ha BEJIOCHIICIE
WIIH caMOKaTe H T. &

IlposeicHre H aHAIHS ONBITOR,
ACMOHCTPHPYROLIHX H3MEHCHHE CKOPOCTH
JABHMCHHA Tella B pesyibTaTe JeHCTBHA HA HETo
JApYTHX Tell

Pemienne saay Ha onpe/JelicHHe Macehl Tela, ero
00BEMA M IUIOTHOCTH.










llposenenne 1 aHAIH3 ONBITOB,
ACMOHCTPHPYIOLIHX 3aBHCHMOCTE HIMCHCHHA
CKOPOCTH Tella OT eI'o Macchl pH
B3aMMOJCHCTEHH Tell. HaMepeHne Macckl Tela
PasIHYHBIME cliocoDaMu.

OnpeneneHue NIOTHOCTH TEla B pe3yibTaTe
H3IMEPEHHA ero Macchl H 00bEMa
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Cuna. Buaw cun

14

CHIla Kak XapakTepHCTHEA
B3aHMOACHCTEHA TEIL
CHI1a YIIpYTrocTH H 3aK0H

I 'vka. Hamepenne crikl

¢ NOMOLILE JHHAMOMETPA.
HAeleHHe TATOTEHHA H CHIIA
TawecTH. CHIA THRCCTH
Ha JpYyTHX IUIaHeTax.

Bec tena. HesecomocTh.
ChnoseHHe cHIL
HAallpaBIcHHBIX 110 OJHOR
NpaMOH.
PasHojeHCcTBYOLIAA CHIL
CHia TpeHHA. [peHHe
CKOMBACHHA H TPCHHE
nokod. |penne B npupoae
H TEXHHEKC

Hiyuenne ssanMoaeHcTBHA Kak NPHYHHE
H3IMCHCHHA CKOPOCTH Tella HIH ero fAcdopMaliiu.
OnHcanHe peaibHBIX CHTYALHH B3aUMOAcHCTBHA
TE € NOMOIER MOJCICH, B KOTOPBIX BEOJHTCH
NOHATHE ¥ H300paMeHHe CHIILL.

Hayuenne cunul ynpyroetd. Hecnenosanue
FABHCHMOCTH CHIBL YIIPYTOCTH OT YUIHHCHHA
PESHHOBOIO LIHYPA HIH NPYAHHEL

(¢ nocrpoennem rpaduka).

AHAIH3 NPAKTHYCCKHX CHTYALHI, B KOTOPRX
npodsngeTed JelcTBHe CHIBL YITPYTOCTH
(YIIpYrocTes Ma4a, KpOCcOBOK, BETOK JICpeRa

H ap. ).

AHAIH3 CHTYAUHHA, CBASAHHBIX ¢ ABICHHCM
THAIOTCHHA.

ObsscHeHHe OPORTAILHONO IBHHEHHA [IaHeT

¢ HCMOIB3OBAHHEM ABICHHA TAIOTCHHA H 3aKOHA
HHEPLHH.

HimepeHHe Beca Tela ¢ NOMOLER AHHAMOMCTPA.
OdoCcHOBAHKE 3TOr0 cnocoba HIMEPCHHA. I







AHAIH3 H MOJICIHPOBAHHE ABICHHA HEBECOMOCTH.
DRCMNEPHMEHTANTRHOS NONYISHHE NPpaBHIa
CIOKCHHSA CHIL, HANIpaBICHHEIX B0L OJHOH
npasMoi. OnpejcicHHE BETHYHHE
pPaBHOJACHCTBYIOIEH CHIL

HsyueHHe cHIB TPEHHA CRONBACHHA H CHIIL]
TPEHHA NOKOA.

Hecneaosanue 3aBHCHMOCTH CHIIEL TPCHHA
OT CH/ILI JaBIcHHA B CBOHCTE TPYILIHXCH
NoBEpXHOCTEH.

AHAIH3 NPAKTHYCCKHX CHTYAUMH, B KOTOPBIX
NPOABIACTCH JeHCTBHE CHIBL TPEHHA,
HCNONB3YIOTCH CNoco0b! ef YMCHBIICHHS HITH
YBCIHYMCHHA (KaTaHHE Ha JIbiEKAaX, KOHbKaX,
TOPMOKCHHE ABTOMODMIIN, HCNONB30BAHUE
NOJIHITHHKOE, IaBaHHE BOJHRMX KHBOTHRIX
H ap.). PeleHne 3a1a4 ¢ HCNOIB3OBAHHEM
opMyIl A pacyéTa CHITEl THAKCCTH, CHITE
YIIPYTOCTH, CHIIEI TPCHHA

Hroro no pasgeny
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Paznen 4. Jlasaenne Teépan

X Tell, SHIKO

rei u razos

4.1

Hasnenue. llepenaua
JaBICHHA TBEPILIMH
TElAMH, HHIKOCTAMH
H rasaMH

3

Hasnenne. Cnocobbl
YMCHBIICHHA H YBCIHYCHHA
HasneHud. JlasneHHe rasa.
3aBHCHMOCTD JaBICHHA
rasa or obbéma,
TEMIICPATYPhBL.

AHAIH3 H 00OBACHCHHE ONBITOB H HPpaETHYCCKH A
EI-['l'}"-ﬂl.[Hﬁ, B ROTOpEA NIPOHBIACTCE CHILA
AdBRICH .

OfocHoBaHHE criocobok YMCHBINCHHA H
YBCIHYMCHHA JaBICHHA.

HE}'HGHHE JABHCHMOCTH JaBCHMA 1'd&a




llepenaya nasincHHs
TECPABMH TCIaMH,
AHHAKOCTAMH H FasaMH.
Jakon llackans

OT 00BEMA H TEMIICPATYPEL

Hayuenne ocobennoctell nepeaayn JaricHHA
TECPABIMH TCIAMH, KHAKOCTAMH H FasaMH.
ObocHOBaHHE PE3VIBTATOR ONBITOR
0CODEHHOCTAME CTPOCHHA BELICCTRA B TBEPAOM,
HWHAKOM M razooDpasHOM cocTOSHHIX.
IRCMNEPHMEHTANBHOE JOKA3TEIBCTEO 3aK0HA
Hackans.

Pemenne 3ajjay Ha pacuér JaBlcHHA TBEPOOro
Tela

4.2 | HaeneHue AHAKOCTH 3aBHCHMOCTE JaBIICHHA Heeneporanue 3aBHCHMOCTH JABIICHHS HHIKOCTH
WH/IKOCTH OT IIIVOHHEL OT TIYOHHEI IOTPYKEHHA H [IO0THOCTH #HIKOCTH.
[nepmarmiecke Mmammuel. | Habmogjenue n obbacHeHHE MHIPOCTATHICCKOTO
I napocrarnaeckuii napajJiokca Ha ocHoee 3akoHa llackana.
napagoke. Coobwatomuecs | Hayaenne coobluatommxes cocy1os.
cocyasl. I'napasnuieckine | Pemenne zanay Ha pacyér JaBleHHS #HIKOCTH.
MEXAHHIMEL O6ssicHCHHE NPUHUHNA JeiicTBH
IHPABRIHMECKOTo Npecca, MHEBMAaTHYeCKHX
MAITHH.
AHanmns 0 oDBACHEHHE NPaKTHYECKHX CHTYaluii,
JACMOHCTPHPYHOLIHX NPOABICHHE JaBIcHHS
wuakocTH H 3akoHa [lackans, Hanpumep
NpOLECcCOB B OPraHisMe NpH riyboKoBOJHOM
HLIPHHHH
4.3 | Armoceproe Armochepa Jemad | DECHCPHMEHTANLHOE 00HAPYHKCHHE
JABICHHC aTMochepHOE JaBICHHE, aTMOCEPHOTO JaBICHHA.

IlpHaHHE cylieCcTBOBAHHA

AHATHS H 0O0BACHEHHE ONBITOE H HPAKETHYCCEH .










BO3AVIIHON oDonouky
3emun. Onerr Toppuacin.
Hamepenne armocdeproro
JaBleHHd. JaBHCHMOCTE
ATMOCHEPHOTD JaBICHHS
OT BRICOTEI HAJl YPOBHEM
mopi. [lpnbope

IS HIMEPEHHS
ATMOCHEPHOTD JaBICHHS

CHTYALHH, CBA3AHHBIX ¢ JeHCTBHEM
aTMoCepHONO JaBICHHA.

OOBscHeHHE CcyIlecTEOBaHHA aTMocdephl
Ha 3eMie H HEKOTOPBIX IUTAHCTAX HIH of
OTCYTCTEHA Ha Apyrux mianerax o Jlyue,
OOBACHCHHE HIMCHCHHA MIOTHOCTH aTMocdephl
¢ BRICOTOH H 3aBHCHMOCTH atMocdepHoro
NABICHHA OT BHICOTHL

Pewenne sanau Ha pacaér armocdepHoro
MABICHMA.

Hayuenne yerpoiicrea GapoMerpa-aHeponia
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JelicTBHe AHIKOCTH H
rasa Ha Norpy#&cHHOC
B HHX Telo

JleiicTBHe HHIKOCTH H raza
Ha NOrpy#EHHOE B HHX
Teno. BelTankueaomas
(apXHMeloBa) cHila. 3akoH
Apxumena. [lnasanune Ten.
Bosayxonnaganue

DKCOEpHMEHTANBHOS 0DHapyKeHHE JAeilcTEHA
AHHAKOCTH H I'asa Ha NOTPYREHHOE B HHX TENo,
OnpeieicHHS BRITATKHBAKIICH CHIILL,
AeHeTBYIOLIEH Ha Telo, NoIpy&EHHOS

B HHIKOCTh.

[lposenenne 1 obeykICHHE ONBITOR,
ACMOHCTPHPYIOIIHX 3aBHCHMOCTh
BRITAIKHBAKIIEH CHIIBL, JeHCTBYIOWEH Ha Teno
B #HAKOCTH, 0T 0D0BEMa norpyxEHHoI

B AHIAKOCTE 9acTH Teld H 0T IUIOTHOCTH
HHJKOCTH.

llposepra HeaeUCMOCTIN BBIMAIKUBAIO e
CITB, QENCMEVIOWEN HA METD & MUDKOCT,
O MACCH METd.

Heenepopanie 3aBHcHMOCTH Beca Tella B BoJe
oT 00BEMa NOrpyiKEHHOI B MHAKOCTE YacTH T,







PelieHre 3a/1a4 Ha NPHMCHCHHC 3aK0HA
APpXHMEIa H YCIOBHS IUIaBAHHA Tell.
KoHCTpYHpOBAHHE apeoMeTpa HIH
KOHCTPYHpOBaHHE JIOJKH H ollpec/icHHe ¢
IPY30N0ILEMHOCTH

Hroro no pasaeny
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Pazn

en 5. Pabora m MOIMHOCTE. JHeprus

5.1

Pabora 1 MOMHCET b

3

Mexanuueckan pabora.
MolmHocTh

DKCNEPHMEHTANLHOE OlpeleIcHHe
MexaHHveckoil paboThl CHIIBL THRKECTH

NpPH NaJeHHH Tella H CHITEl TPEHHA

NPH PABHOMCPHOM NEPEMEILICHHH Tella

Mo FopH30HTANEHON MOBEPXHOCTH.

Pacuér MOIHOCTH, passHBacMoH NpH NoIsEME
Mo NecTHALE.

Pewenne 3ana4 Ha pacuér MexaHnveckoil pabore
H MOIIHOCTH

5.2

[lpocThie MeXaHHIMEL

[lpocThie MeXaHH3IMBL:
phivar, B0k, HAKIOHHAS
niaockocTs. llpasuno
PaBHOBCCHA phlMari.
[IpuMeHenne npasiia
pPaBHOBCCHA phlvara

Kk Duoky. «3onoroe
npasnioy» MexaHuku. K11
NPOCTRIX MEXAHHIMOR.
[lpocThie MeXaHH3IMEL

B DBITY H TEXHHKE

OnpeleneHHe BRIHIPRINA B CHIIE POCThIX
MEXAHHIMOB Ha NpHMepe phivara, NoJABHKHOIO W
HENOJABHAHOND DIIOKOB, HAKNOHHOH MI0CKOCTH.
HecneaosaHue YCIOBHA PABHOBCCHSA phIMAra.
ObHapykeHHEe CBOHCTE MPOCTRIN MEXaHHIMOR

B Pas/HMHEIX HHCTPYMEHTAX H IpHenocobIeHHax,
HCNONB3YEMEIX B DMTY H TEXHHKE, 4 Tak#e

B #HBLIX OPraHH3IMax.

DKCNCPHMEHTATRHOE JIOKa3aTelIbCTBO paBCHCTEA
paboT [pH NPHMEHEHHH NPOCTLIX MEXAHHIMOB.
Onpenenenne Kl Haknonnoil nnockocTH.




Pemenne safay Ha NpHMEHEHHE NPaBHIIa
paBHOBCCHA phiMara H Ha pacaét KIL

5.3 | Mexannveckan 4 Mexannueckas SHEpIrus. FKCNECPHMEHTAIRHOE OlIpeIeeHHE HIMCHCHHA
IHCPIHA KHHeTHYCCKAN H KHHCTHMCCKOH H NOTCHUHANLHOR 3HCPIHH Teaa
NOTEHUHANEHAA SHEPIHA. IPH €ro CKATRIBAHHH 110 HAKTOHHO I10CKOCTH.
llpespaienne oaHoro BHa | PopMyIHpOBAHHE Ha OCHOBS HCCIICOBAHHA
MEXaHHYeCKoi SHepruH FAKOHA COXPAHCHHA MEXaHHYecKoH 3HEprHH.
B Apyroil. 3akon OdcyaIeHne rpaHiL NPHMEHHMOCTH 3aK0HA
COXPAHCHHA 3HCPIHH COXPAHCHHA SHCPIHH.
B MeXaHHKE Pemenne safay ¢ HeNoNb30BaHHEM 33aK0HA
COXPAHCHHH YHEPIHH
Hroro no pasgeny 12
PesepeHoe BpeMa
ObLUHIEE KOJIMYECTBO i

HACOB IO TPO1L PAMME




TEMATHYECKOE INTAHUPOBAHUE 8 KJIACC

Ne HauMmeHoBaHHE Kommuecreo | [lporpammuoe cofepacanne | OCHOBHBIC BHBL JACATENEHOCTH 00 y4a lOMIHXCH
n'n pasiclios H TeM HACOB
yuehHOro npeamMera
Pazaen 1. Tennosrie asiaenns
1.1 | CrpoeHne | cBoHcTBa ! OcHOBHEIC NOIOMKEHHA Habnrogenne 1 HHTEPHIpeTaL M ONBITOB,

BelEC THA

MOJIEK YA PHO-KHHeTHY ecKol
TEOPHH CTPOCHHA BelllecTRa.
Macca u pasMepkl ATOMOB H
MolekyIL. OnbITH,
NOATBEPHIAKIIHE
OCHOBHBIE TOJIOKCHHA

e

CEHACTCNRCETE Y HIMH A 00 ATOMHO-MOICK YIIHPHOM
CTPOCHHH BUIECTEL: OMIBIThI © PACTBOPDCHHEM
PAMIHMHBLE BECIICCTE B BOJC.

Pemienne 3aga4 no oLcHHBAHHID KOIHYCCTBA
dToMOB HIH MOJICEYI B ©AHHHLE oObéEMa
BOHICCETRL.

e




[IposeneHie H 00BACHECHHE ONLITOB,
JeMOHCTPHPYROLIHX KallH/UISpHEIC SBICHHA H
ABICHHE CMAYHBAHHA.

OOBICHEHHE POIH KalTHLIAPHBIX ABICHHI

I MOCTYIUICHHA BOJbL B OPraHH3M pacTeHHH.
Habmojgenue, npoeeicHie H 00BACHCHHE
ONBITOE N0 HAOOACHHD TEILIOBOIO
PAcHIHPEHHA Fasos, KHIKoCTeH H TBEPARIX TelL
OO bscHEHHE COXpaHcHHA 00BEMa TEEPALIX Tell,
TEKYICCTH HHAKOCTH (B TOM YHCNE, pasHHILI

B TEKYUCCTH JUIH pasHBIX EHIAKOCTEH),
JABICHHUA rasa.

llposeaeHne onsIToB, JEMOHCTPHPYROLIHX

A BCHMOCETERE TaBETEHHS BOZAVYED OT o0 Obvkeasia |




TEILIONPOBOIHOCT,
KOHBCKLHA, HITYYCHHE,
KomugecTso Tennorel.

Y ensHas TemIoéMEOCTh
BelllecTBa. TemioodMeH H
TEIUIOBOC PABHOBCCHE.
¥YpagHeHHE TEIUIOBOTO
bananca. [lnasnenne H
OTBEpACBAHHE
KPHCTAUIHYCCKHX BCIECTE.
¥ nensHas Ternnora
[UIaBJICHHA.
[MapoobpazopaHue H

JAEMOHCTPHPYIOLHX pas/IHYHEIE BHIbI
TeIUIONepeJadn: TEIUIMIpoBOIHOCTD,

KOHBCKLH IO, HIIYUCHHE,

Heenenopanie sslicHHS TelnoodMeHa

MpH cCMElIHBAHHH XOI0JHOH | ropadeil Boasl.
Habmojenue yeTaHOBICHHS TEILIOBOMO
PABHOBCCHA MCHY Fopa4cH H XoloJHoH BoJo#H.
OnpenencHie (H3MepeHHe ) KOMHYSCTBA
TEIUIOThl, NOIYYeHHOI0 Bodoil npyu TennoodbMmeHe
¢ HAIpPeThIM METALIHYCCKHM LIHIHHAPOM.
OnpenencHie (H3MepeHHE) YaCIbHOH
TEIUIOEMEOCTH BElISCTBA.

PeiieHue sanad, CBA3AHHBIX © BEIMHCICHHEM







3AHTA OKpY#aroeH
Cpelbl.

3aK0H COXpaHCHHS H
NpeBpalllcHHE SHEPrHH
B TEIMIOBLIX Mpolcccax

MOJICKVIIEPHOIO YY4CeHHA.

Habmonenue u odBACHCHHE NpoLecca KHIICHHA,
B TOM YHCIE 3aBHCHMOCTH TeMIIEparyphl
KHIICHHA OT JaBllcHHA.

OnpenencHe (H3MEpeHHE) OTHOCHTENBHOM
BILAKHOCTH BO3AYXA.

Habmonenune npouecca niasicHHs
KPHCTAUTHYCCKOIO BELlECTRA, HAPHMEp, JIkJA.
CpaBHCHHE NpoLEccoB IUIaBIICHHA
KPHCTAUTHYCCKHX Tell H pasMAricHHs

[pH HArpeBaHHH aMopdHEIX Te.
OnpeneneHne (H3MepeHHe) yielsHOH TEIOTE
IUIABJICHHA JIB/A.

OOBscHEHHE ABNCHHI MIABICHHA H
KPHCTAUTH3AlHH Ha OCHOBC aTOMHO-
MOJIEKYIIHPHOIO Y4CeHHA.

Peienne safav, CBA3AHHLIX ¢ BRIYHCICHHEM
KOJIHYECTEA TEIUIOTH B Npoleccax
TelUlonepe a4y NpH MUIaBIecHHH H
KPHCTA/UTH3AIHH, HCNapeHHH H KOHJACHCAHH.
AHamM: cHTYaUHil NpakTHYECcKoro NpHMeHeHHE
SBICHHH IIABICHHA H KPHCTALIH3ALHH,
HallpHMEp, NOIY9eHHE CBEPXYHCTRIX
MATCPHANOE, ColleBad Ipefika | p.

Ananmns paboTsl # 00LACHCHHE NPHHIANA
JeHicTBHA TENOBOTO JBHIaTEA.

BrruncieHHe KoHYeCcTBA TEOTHI,







BRLACIHIOIICTOCH [IPH CIOPaHHH pas/IHYHLIX
BHa0B Tommuea, H KIL aeurarens.

OOy ICHHE IKOIOMHYCCKHX NOCICICTBHI
HCIOIB30BAHKA JBHIaTellcll BHYTPECHHETO
CrOpaHHA, TEIUIOBLIX H FHApOaIcKTpoCTa I Hii

Hroro no pasneny
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Paznen 2. JuekTpuieckne n

MAIHHTHEBIE HBJIEHHH

2.1 | DnexTpHUccKHe
AP IkL
JapswcHHEIC Tella H
HX B3auMo/cicTEHA

7

FNEKTPH3AlHA Tell

Mpa pofa ek TpHYCCKHX
sapaaos. BzanMoaelcTere
JAPAACHHBIX TElL

JakoH KynoHa (3aBHCHMOCTE
CHILL B3aHMOeHCTBHA
JAPAMCHHBIX Tell

OT BEIHYHHEI 3apajloB H
PACCTONHHA MEKY TelaMH ).
FNeKTpHYSCKOS Mo,
Hanpaménnocts
WICKTPHYCCKOTO 11014,
[lpuHumn cynepnosHuHKA
JICKTPHYCCKHX NToJcH

(Ha KaucCTBCHHOM YpOBHC).
Hocurenn snekrpuvecknx
FAPAJOE. JNCMCHTApHEIH
JIEKTPHYECKHH 3apaj.
CTpocHHe aToMa.
[lpoBoaHukn H

HabmojaeHie H NpoBeICHHE ONBITOB

MO MEKTPH3ALHNA T NPH CONIPHEOCHOBCHHH H
HHAYKLHCH.

Habmoacnue 1 0DbACHCHHE B3aHMOICHCTBHA
OJHOMMEHHO H Pa3HOHMEHHO 3apARCHHBIX TellL
OO BsicHeHHe NPHHLINEG JeiicTBHS 3NeK TPOCKOIA.
ObbacHeHHE ABICHUI 3NeK TPH3ALHK

IPH CONPHKOCHOBCHHH Tel H HHYEKLIHed

€ HENOB3OBAHHEM THAHHI O HOCHTEIAX
JIEKTPHYCCKHX 3apa/1oB B BEICCTBE.
PacnosHapanie 1 00BACHCHHE SBICHHI
JIEKTPH3ALHE B NOBCSAHEBHON HH3HH.
Habmoaenue H 0DBACHCHHE OIILITOB,
HIUIOCTPHPYIOIHX 33K0H COXpaHCcHHA
ICKTPHYCCKOIO 3apa/a.

HabmojcHie ONBITOR [0 MOACIHPOBAHHIO
CHIIOBBIX JIHHHA 3ICKTPHYECKOro MO,
Heeneposanne JeficTEHA 3)ICK TPHYECKOTO 1014
Ha [POBOJHHKH H JHUICKTPHKH







AHMICKTPHEH. JakoH

COAPAHCHHA ICETPHYCCKOND

3apaia

[

llocToaHHBIH
IMEKTPHYCCKHI TOK

IMeKTPHYCCKHA TOK.

¥ CIIOBHA CYIICCTBOBAHHA
MEKTPHYSCKOID TOKA.
HcTouHHKR NoCTOSHHOTO
Toka. MeHereHa
AUICKTPHMCCKOTO TOKA
(TemoBoe, XHMHYCCKOS,
MArHHTHOC ).
FNEKTPHYCCKHH TOK

B WHIKOCTAX H razax.
IeKTpHYccKan Hellb,
CHia Toka., eKTpHYecKoe
Halnp#cHHE.
ConpoTHBICHHE
NpoBoJHHEA. ¥ lelbHOS
COMPOTHRICHHE BCLICCTRA.
Jakon OMa 18 y9acTKa
menu. HocnenosaTensHOS H
napanielsHOEC cocqHHCHHE
HNpoBOHHKOB.

Pabora H MOILHOCTE
UIEKTPHYECKOTO TOKA.
Jakon xoyna—Jlenna.
FNeKTpHYECKHEe HETH |

HabmoaeHue pasiuiHB BHAOB AciicTBHA
INEKTPHUCCKOrO TOKa B ODHAPVKCHHE 3THX
BHAOB JelicTBHA B NOBCCAHCBHON HH3HH.
HabmoacHue BOZHHKHOBCHHA [A30B0M0 paspaia
H 3JIEKTPHYCCKOIO TOKA B KHAKOCTH

Chopka H HCNBITAHKE ICKTPHICCKOH Leny
NOCTOAHHOTO TOKA.

HasmepeHHe cHIIM TOKA aMIepMEeTpoM.
HsmepeHHe 3JIeKTpHYCCKOT0 HallpikeHHA
BOJIETMETPOM.

[IposeneHie H ODBACHEHHE OTBITOB,
JeMOHCTPHPYROLIHX 3aBHCHMOCTE
MEKTPHUCCKOrD CONPOTHEICHHA NPOBOIHHEA
OT er'o JUIHHEL, IUTOWATH NONepEeHHOTO CeYcHHA
H MaTepHala.

HeeneaosaHHe 3aBHCHMOCTH CHITBL TOKA,
NPOTEKAOIIET O YEpes pesHCTop,

OT CONPOTHBICHHA PEIHCTOPa H HANIpAAKCHHA
Ha peincTope.

llposepka npasiia cloeHHA HalpAxeHHA
NPH NoCcle10BaTeBHOM COCIHHCHHH JIBYX
PEIHCTOPOB.

llpoBepka npasHia JUIS CHILL TOKA

NpH NapaUie/lbHOM COSIHHCHHH PeIHCTOPOB.




norpeduTen
AEKTPHYCCKON SHEPrHH
B Oerry. Kopotkoe

JadMbIKAHHE

AHaIH3 CHTYaUHI NocneJoBaTeNbHOIO H
NapallelbHOIG COSIHHEHHE TPOBOJIHHKOR

B JOMALIHHX 3ICKTPHYCCKHX CeTAX.

Pelnenne 3aa4 ¢ Henollb3oBaHHeM sakoHa OwMa
H thopMyll pacyéTa HICKTPHYCCKOrD
COIPOTHBIICHHA NPH Nocle oBaTelIbkHOM H
Napa/llebHOM COCIHHEHHH IPOBOIHHKOB.
Onpenencane paboThl ACKTPHYCCKOTO TOKA,
NPOTEKAIIETO Yepes peIHCTOP.

OnpegeneHde MOIHOCTH JICKTPHYSCKOIO TOKA,
BRLIC/IHEMOI HA pesncTope.

Heenenosanue 3aBHCHMOCTH CHITEL TOKA 4epes
JMaMIOMKY OT Hanps:keHHd Ha Hel. OnpefeneHye
K1L/| narpesarens.

Hecnenosanue npeodpazoBaHis SJHCPrHH

NpH NoIEEME IPY3a VICKTPOJABHIaTEIEM.
OOssicHeHHEe YCTpoiicTEa M NPHHIKIE AcicTEMA
JNOMALHAX YIEKTPOHATPEBATCILHBIX IIPHDOPOB.
OOBACHCHHE NPHYHH KOPOTKOIO 3aMBIKAHHA
NPHHLHIE JeAcTEHA IIABKHX NpeJoXpaHuTeIei.
Pelienne 3a/1a4 ¢ HCNONB30BAHHEM 33K0HA
Haoyna—tlenua

[

MarHHTHEIC SBINCHHA

llocToSHHEIE MATHHTEI.
Bzaumoneiicrene
MOCTONHHBIX MArHHTOR.
MarautHoe noje.
MarautHoe mone JemMaH

HecnenosaHHe MArHHTHOIO B3aHMOICHCTBHA
NOCTOSHHEIX MarHUTOB.

HayueHHe MarHHTHOI'O MO8 MOCTONHHBIX
MAHHTOB NPH HX 00BCIHHCHIH H pasiclicHHN.
HecneposaHHe MArHHTHOIO B3aHMOICHCTBHA




H €I'o 3HAYCHHE JUIE HKH3HH
Ha 3emile. OnuT IpeTeia.
MarautHoe none
EKTPHYCCKOID TOKA.
IlpumeneHne
EKTPOMArHHTOR

B TexHHKe. lelHeTeHe
MATHHTHOTO T0J18

Ha NpoOBOHHK ¢ TOKOM.
DNeKTpoJABHIaTE Ik
NOCTOAHHOID TOKA.
HenonssosaHHe
EKTpoJABHraTeneH

B TEXHHYECKHX YeTpoHeTBax
H Ha TpaHCIopTe

NOCTOAHHBIX MATHHTOE.
HayueHHe MArHHTHOTO DO NOCTOAHHBIX
MAHHTOB [pH HX 00BCIHHCHUH H pas/icicHHN.
llposeicHHe ONBITOE 0 BHIYAIHIALHHA 101
NOCTOAHHBIX MAIHHTOE.

Hayuenue aBicHHS HaMArHHYHBAHHS BelLICCTBA.
Heenenosanne NelcTBHA AICKTPHYECKOTO TOKA
Ha MArHHTHYIO CTPEIKY.

llposeaenne onelToR, AeMOHCTPHPYROLIHX
3ABHCHMOCTE CHITEL B3aHMOelCTBHA KaTVIIKH
€ TOKOM H MAFHHTA OT CHJIBL H HallpaB/IcHHS Toka
B KaTYILKE.

AHaNH: cCHTYaUHH NpakTHYECKOTo NPHMEHCHHA
INEKTPOMATHHTOR (B DBITOBBIX TEXHHYECKHX
YCTpoHeTBaX, NPOMBMULTECHHOCTH, MEIHLIHHE ).
Hayuenne JeHcTBHA MArHHTHOTO 110018

Ha MpOBOJHHE ¢ TOKOM.

HayuenHe nelicTBHA 3ICKTPOABHTaTENA.
Hamepenne K1/ snektpojBHraTeibHOH
YCTAHOBEH.

PacnosHaBaHHe W aHAIHS pas/IHIHEIX
MPHMCHCHHH 3CKTpoaBHTaTencH

(TpaHcnopr, ObBITOBLIC YCTpocTBa H Ap.)

DNEKTpOMArHHTHAR
HH YKL HA

Oneitel Papajes. Asnenne
JIEKTpOMarHHTHo#H
HHAVELHH. lpasuno Jlenua.
EKTpOreHepaTop.

ONBITe 00 HCCHEOBAHHIO SBICHHA
3JIEE1'PUMH.I'HH'I'HDH HHAYKIHH HCCIICI0BaH e
H3MEHCHHH 3HAYCHHA H HAllpaBJICHHA
HHAYEHHOHHODO TORd




Criocobel noayacHus
AECKTPHYCCKOH SHCPIrHH.
NEKTPOCTAHLIHH

HA BO30OHOBIAEMBIX
HCTOMHHKAX SHCPIHH

Hroro no pazaeny 37
Peseperoe Bpems 3
ObUEE KOJIMYECTBO 68

HACOB [0 [TPOTPAMME




9 KJIACC

No HaumeHnosanune Komuuecrso | [lporpammuoe copepaanne | OCHOBHBIC BH/LI JSATEIBHOCTH 00 yHaOUHXCH
n'n Pa3ieios H TeM HaCos
yuehHoro npeamera
Paznen 1. Mexannveckne asiaeHus

1.1

Mexannueckoe
IBHACHHE H CI0cobR
ero onHcaHus

10

MexaHHueckoe JABHACHHE.
MarepHankHas TouKa.
CHeTema oTeuéra.
OTHOCHTENBHOCTE
MEXAHHYCCKOID JIBHAKCHHH.
PasnomepHoe
NpAMOoNHHEHHOS JBHEKCHHE.
HepagHoMmepHoe
NpAMONTHHEHHOS JBHKCHHE.
Cpe/iHsas H MIHOBCHHAN
CROpPOCTE TEa IpH
HEpaBHOMCPHOM JBHKCHHH.
¥ ckopeHHe.
Pasnoyckopennoe
NpAMONHHEHHOS JBHAKCHHE.
CeoboaHoe najgeHHe.
Onwitel 1 amanes.
PasnomepHoe IBHECHHE

M0 OKpYHRHOCTH.

[lepnoa u wactoTa
obpamerns. Jluneiinas 1
VITIOBAH CKOPOCTH.

AHanmus u obcyiIcHHE PpatIHYHLIX [IPHMEpPOR
MEXAHHYCCKOrO JBHAKCHHA.

OcyaieHie rpaHiL NPHMEHHMOCTH MOIEIH
«MaTepHAIBHAA TOYKa.

OnHcaHHe MEXaHHYECKOro JBHKCHHS
pPasIMYHLIMK cliocobaMu (ypaBHeHHE, Tabiuua,
rpaduk).

AHANTHS KHIHCHHBIX CHTYALMI, B KOTOPBIX
NpOABISETCH OTHOCHTEIBHOCTE MEXAHHYCCKOTO
JBHACHHA.

HabmogeHue MeXaHHICCKOro IBHKCHHA Tella
OTHOCHTE/IEHO pasHBIX Tell oTcYETa.
CpaBHeHHE NYTeH H TPackTOPHH ABHKCHHA
OJHOTO H TOTO #e TEa OTHOCHTE/IEHO pasHBIX
Tel oTcuéTa.

Anamus tekera [Namunes ob oTHOCHTELHOCTH
JBHACHHA, BRINOMHEHHE 331aHHH N0 TEKCTY
(CMEBICIOBOS YTCHHE).

Onpenenetne cpejHeH CROPOCTH CROIBAKCHHA
OpyeKa WIH JEHKCHHA WAPHEKA 110 HAKIOHHOI
IIOCKOCTH.

AHanHs B obeyileHHe ciocobos




HentpocTtpeMHTCNBHOC
VCKOpCHHE

NpUOIHAEHHOTO ONpEIeIeHHA MIHOBCHHOH
CKOPOCTH.

OnpeaclicHHE CKOPOCTH PABHOMEPHOTO
ABHACHHA (IIapHKa B KHIKOCTH, MOJCIH
AMEKTPHYCCKOro aBToMo0HIS M T. 11.).
OnpeaeneHie NyTH, NpoHAecHHONO 34 JaHHBI
NpOMEKYTOK BPEMEHH, H CKOPOCTH Tela

no rpadUky 3MBHCHMOCTH [YTH PABHOMEPHOIO
JABHACHHH OT BpEMEHH.

Ofcya/ieHHe BOIMOMHBIX IPHHLHIIOR
AciicTUS NPpUDOPOE, HAMEPSIOMHY CKOPOCTE
(CNHIoMETpOR).

BrivHcaeHHE NYTH H CKOPOCTH NpH
PaBHOYCKOPECHHOM NPAMOITHHEHHOM JIBHACHHH
Tena.

OnpeaencHie NpoHJcHHOTO YTH H YCKOPCHHA
ABHMKCHUS Tela no rpadHKy 3aBHCHMOCTH
CKOPOCTH PABHOYCKOPCHHOTO NPAMOIHHEHHOTO
ABHACHHA TEJIa 0T BPEMCHH.

{posepra sunomesiw. ecau

APl PASHOVCKODENNOM OSUNCERLII

€3 HOYATBHOW CROPOCTU VMU OMBOCAMCA
KAK PARO HEYENHBIX YUCET, MO
COOMEEMCMEVILUE NPOMENCYMEN 8PEMENU
OOUHAKOBB.




OnpeaclicHHE YCKOpeHHA Tella

[pH paBHOYCKOPCHHOM JIBHAKCHHH

110 HAKMOHHOHA II0CKOCTH.

Hamepenue nepuoia U 1acToTsl oDpalieHus
TeMa Mo OKPYRHOCTH.

OnpeaclicHHE CKOPOCTH pABHOMEPHOTO
JBHACHHS Tela M0 OKPY#RHOCTH.

Pemenne 3a1a4 Ha onpelellicHHE
KHHEMATHYCCKHX XapakTepHCTHE
MeXaHHYeCKOTo JIBHRCHHA pasiHYHEIX BHAOE.
Pacnosnasanme u npubimséndoe onucanne
pPasIHYHEIX BHI0B MEXaHHYCCKOIO JBHACHHA
B IPUPOJC H TEXHHKE (Ha NpuMepax ceoboHO
NaJalUHX Tel, JEHRCHHA HKHBOTHBIX,
HeDeCHBIX Tell, TPAHCIIOPTHRIX CPEedCTE M Ap.)

1.2

BaauMmoneHcereaHe Teln
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lleperiii zakon HeroTona.
Bropoii zakon HewoToHa.
Tpernii 3akon HeloToHa.
IlpuHunn cynepnosHuHA
CHIL

CHna ynpyrocTi. 3akoH
I'yvka. Chna TpeHHA: cHla
TPEHHA CKOMBACHHA, CHIlA
TPeHHA NOKOA, JpPYTHE BH/LI
TpeHHA.

CHIA THHRESCTH H 3aKO0H
BCEMHPHOO TAIOTEHHA.

HabmoacHne 1 obcyikacHHE ONLITOBR

C JABHACHHEM Tella IIPH YMCHBIICHHH BIHAHHA
JAPYIrHX Tel, NPelATCTEYVIOWHX JIBHKCHHID.
AHanHs Tekera | annnes ¢ onHcaHHeM
MBICJICHHOI'O 3KCIICPHMCHTA,
0DOCHOBLIBAKLIETO 3aK0H HHCPLIHHK;
BRIIONHEHHE 3aJaHHi [0 TeKeTY (CMBICIOBOS
UTEHHE).

OOcyIeHHE BOSMOMKHOCTH BINOIHCHH
3AKOHA HHEPUHH B pas/IHYHLIX CHCTEMAX
OTcuéTa.

HabmoaeHne u obcyikacHHe MEXaHHYCCKHX




Yekopenue ceoboHoro
najgeHud. JlgHseHHe NaHeT
sokpyr Connua. [lepsas
KOCMHYECKas CKOpOCTh.
HepecoMocTs H Nepelpy3kH.
PagHoBecHe MaTepHANLHOM
ToukH. AbcomoTHo TEEpOE
Teno. PasHosecHe TBEpI0To
Tella ¢ JKPENIEHHOH OCkIO
BpaleHus. MoMeHT CHITBL.
Hentp TasecTH

ABJICHHI, NPOHCXOAAIIHX B CHETEME oTcuéTa
o lenexkan NpH of paBHOMEPHOM

H YCKOPEHHOM JIBHCHHH OTHOCHTEIBHO
KabHHeTa hHIHKH.

AelcTBHA ¢ BeKTopaMH CHIL: BRITOITHCHHE
3AMAHHH M0 CIOMCHHK H BEIMHTAHHED
BEKTOPOB.

Habmoaenue WHIH NpoBeIcHHE ONBITOE,
AeMOHCTPHPYIOLIHX 3aBHCHMOCTE YCKOPCHHA
Tella OT NPHIOKEHHOH K HEMY CHIIBl H Macchl
TeNa.

AHATH3 H 00BACHCHHE ARICHHTH

€ HCNOb30BAHHEM BToporo sakoHa HewTona.
Pemenne 3a/1a4 ¢ HCNOIB30BAHHEM BTOPOTo
3akoHa HeloToHA H NpaBHla cloKeHHS CHIL
OnpeaenecHie KECTKOCTH NPYAKHHEL

AHATHS CHTYaURIi, B KOTOPLIX HabMoaakTCeH
VIIPYTHE JAehopMalii, H HX 00BICHCHHE

€ HCNIoNIB30BAHHEM 3akoHa | yka.

Pemenre 3a1a4 ¢ HCNONb30BAHHEM 3aKoHAa

I 'yka.

Hecenenosante 3aBHCHMOCTH CHIIBL TPEHHA
CRONIBACHHA OT CH/ILl HOPMANBHOTO JIABICHHA.
O0cykIcHHE PE3yYILTATOB HCCACAOBAHMS.
Onpeaencane koadupuuieHTa TPCHHA
CKOJIBHCHHA.

Hameperne cHIbl TPEHHA TOKOA.




AHAIHS CHI, HEEUI'H}'IULIJ.HH Hd Tl
NOROHICECH Ha GLIOPE.
Ul]'pﬂ,.lc_llt:l-] HC HCHTPA THECCTH PA3/IHMHBIX Tl

1.3.

JaKoHRI COXPAHCHHHA

Humnynee Tena. MsMenenne
HMIyIEca. MMOynke cHibL.
3aKoH coXpaHcHH
HMIYIbca. PeakTHBHOE
JBHAHCHHE,

Mexannueckan pabora |
MOLHOCTE. Pabora cun
THACCTH, YIIPYTOCTH,
TpeHus. CBA3E SHCPrHH H
paborel. [loTeHupansHas
IHEPIHA Tela, NOJHATOro
HaJl NOBCPXHOCTREY 3EMIIH.
[loTenunaneHas sHEprug
CHATON NpYAHHEL
KHHeTHYeckad 3HepIrHA.
Teopema o KHHeTHYCCKOH
JHEPIHH. 3aKoH coXpaHcHHA
MEXAHHYCCKOH SHEprHH

Habmoaenue H oDV /ICHHE ONBITOB,
ACMOHCTPHPYIOWIHX Nepeiady HMITYILCa

NpH B3aHMOACHCTBHH Tell, 3aKoH COXpaHcHHA
HUMITYIILCA [pH aDCoMOTHO YIIPYIoM o
HEYIIPYTOM B3aHMOcHCTEHH Tel.

AHANHS CHTYALHH B OKpY#®alolleH HH3HH

¢ HCNONB3IOBAHHEM 33K0HA COXpaHCHHS
HMITYIbCA.

PacnoiznagaHHe SBICHHA PCaKTHEHOIO
JABHACHHA B IPHPOJAE H TEXHHKE,
IlpuMeHeH e 3aKOHA COXPAHCHHSA HMITYILCA
A pacuéTa pesyIbTaToB B3aHMoIcHCTEHA Teln
(Ha NpHMepax HEYIIPYTIoro B3aHMOoIcHCTBHA,
YIPYToro HEHTPANBHOTO B3aHMOAcHCTEBHA ABYX
OIHHAKOBRIX Tell, OJJHO H3 KOTOPRIX
HEMOABHAHO).

Pemenne 33134 ¢ HENOIL30BAHHEM 3aKOHA
COXPAaHCHHE HMITYIBCA.

Onpenenenne paboTel CHILL YIPYTOCTH

NpH NoILEME IPYia ¢ HCNOIL3IOBAHHEM
HENOABHAHOrO H NOBHAHONO BI0KoR.
HamepeHHe MOIHOCTH.

HiMepenne noTeHIHANRHOH SHEPIHHA YIIPYTO
AedopMupoBaHHO NPYAKHHEL







FaMmepeHHe KHHETHUSCKOH 3HEPIHH Tela

1o [JUIHHE TOPMO3HOTO MYTH.
FECNCPHMEHTAIBHOC CPABHCHHE H3IMCHCHHA
NOTEHUHAIEHOH H KHHeTHYeCKoH sHepruH Tena
NpH JABHACHHH [0 HAKIOHHOH NI0CKOCTH.
FECNepHMeHTATLHAA POBEpPKa 3aKoHa
COXpaHCHHA MeXaHHYeCKoH SHepIrHH

1pH cBODOIHOM MAJICHHH.

I lpuMeHeH e 3akoHa coXpaHeHHA
MexaHHYecKol SHeprHH 118 pacuéra
NOTEHUHATEHOH H KHHeTHYec Kol sHeprifl Tena.
Pelmenne 3a/1a4 ¢ HENONB3OBAHHEM 3aKOHA
COXPAHCHHA MEXaHHYCeCKOH SHEpIrHH

Hroro no paszaeny 40

Paznen 2. Mexanmueckne KoaedaHus 0 BOJIHBI

2.1 | Mexannueckue ! KonebartensHoe ABH#CHHE. Habmoaenne konedanuii noa aciicteHeM cHi
KoncDaHHA OCHOBHLIC XapPAKTCPHCTHEH | THMCCTH H VIPYIOCTH B 00HapyIKCHHE

konebannii: nepuos,
4acToTa, aMILIHTYA.
MareMaTHUeCKHH H
NpYHHHHBIH MasTHHEH.
IlpespanieHie sHepriH
npH koaedaTelbHOM
JIBHHCHHH.

Jaryxaolpe koneDaHus.
BriHy#kAeHHBIE kKoneDaHus.

Pesonanc

noA00HEIX KouleDaHHil B OKpyAaloWeM MHpE.
Anamns koneDanuil rpy3a Ha HHTH B

Ha npyaHe. OnpeieicHHe 9acToThl
KoneOaHHil MaTEMaTHICCKOTO H NPYKHHHOIO
MASTHHKOB.

HabmoaeHHe H o0hicHEHHE SBICHHA
pe3oHaHca.

Hecnenosanie 3aBHCHMOCTH NepHo/a
koneOaHuil NoJBCIICHHOIO K HHTH Mpy3a

OT JUTHHBI HHTH.




Ilposepra HezaBHCHMOCTH NepHOda KoJleDaHui
Ipy3a, NOABCIICHHOD K IEHTe, 0T MAacchl Ipysa.
HabmoaeHue 0 obeyikIcHHE ONBITOR,
ACMOHCTPHPYIOLIHX 3aBHCHMOCTE NCpHO/a
Ko/leOaHnil NpYKHHHOIO MAaATHHKA OT MAcchl
IpPy3a H #ECTROCTH NPY#HHEL

IlpHMeHEHHE MATEMATHYCCKOIO H NPY:RKHHHOTO
MAATHHKOB B Ka¥ecTBe MoJeneH 118 olHCcaHHA
KoleDaHuil B OKpy#aloneM Mupe.

Pemmenne 3a1a4, cBA3aHHBIX ¢ BRIMHCICHHEM
WIH OLCHKOI 9acToThl (NepHojia) konebanmii
Havepenue yexopenus CeoD00H020 NAdEnuR

2.2

MexanudeckHe
BOJIHBEL. 3BYEK

MexaHHYeckHe BOJHEL
CrolcTBa MCXAHHYCCKHX
BofH. llpogoisHele |
nonepeuHble BoiHeL JLinHa
BOJIHEI H CKOPOCTE e
pachpocTpaHeHHA.
MexanuveckHe BOJIHBI

B TBEPIOM Tene,
CeHCMHYMECKHE BOITHEL
3ByK. | poMEOCTE 3BYKA H
BhlcOoTa ToHA. OrpaxeHHe
spvka. Mudpassyk u
VILTPasBYK

OOHapVKeHHE H aHAIH3 BOJHOBBIX SBICHMI
B OKPYKAKIEM MHpE.

HabmoacHHe pacnpocTpaHeHHA NPooibHEIX
H NONepedHBIX BOIH (Ha MoJeaH) |
ODHAPYHCHHE AHANIOMHYMHBIX BHIOB BOJIH

B NIpHpo/e (3BYE, BOIHEL HAa BOJC).
BriumcicHHe JIHHBL BONHEL H CKOPOCTH
pacnpoCTpaHecHHA 3BVKOBBIX BOJIH.
FKCICPHMCHTANBHOE ONPE/CICHHE IPaHHL]
HACTOTH CHBIHMEIX 3BYKOBBIX KoncDaHHii.
HabmoacHHe 3aBHCHMOCTH BBICOTEL 3BYKQ

OT YacTOTEL (B TOM YHCIE, ¢ HCMOIB30BAHHEM
MY3BIKAILHBIX HHCTPYMEHTOR).

HabmoaeHue 0 obbAcHeHHE ABICHHSA
AKYCTHUCCKOTO Pe30HAHCH.







AHAHS OPHIHHANLHOTO TeKCTa, NOCBAIEHHOTO
HCTIOJIE30BAHHIO 3BYKA (WIH YIBTPasBYEA)

B TEXHHEKE (3X00KAlHA, VILTPa3BYK

B MEAHLHHE H Jp. ); BRINOJIHCHHE 3a1aHHH

[0 TEKCTY (CMBICIOBOC YTCHHE)

Hroroe no pasgeny
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Paznen 3. JNexkrpoMaruurHoe NoJe 0 VieK

IPOMArHHTHEIE BOJIHEI

3.1 | DneKTpoMarHiTHOE 6 DNEKTPOMATHHTHOES MoJe. [locTpoeHie paccyiIcHH, 000CHOBRBAOILHX
nojie u DNEKTPOMATHHTHBIC BOJIHBL | B3aHMOCBA3E VICKTPHYCCKOIO H MAarHHTHOTO
ACKTPOMArHHTHRIC CrolicTBa noiei.

BOJIHE IEKTPOMATHHTHRIX BOJTH. DECNCPHMEHTAIBHOE H3YICHHE CBOHCTE
lkana 30eKTPOMArHHTHRIX | JCKTPOMArHHTHRIX BOIH (B TOM YHCIE
BoJIH. Henonssosanue ¢ MOMOILIO MODHIBHOTO TenehoHa).
EKTPOMArHHTHRIX BOJIH AHANH3 pEHTTCHOBCKHX CHHMKOB
S coToBol CBASH. HEMOBCHCCKOTO OPraHH 3Ma.
DNEKTPOMArHHTHAA NPpHpoJAa | AHANHS TCKCTOB, OIHCRIBAKOIIHY TPpOABICHHA
cBeTa. CKopoCTh CBCTA. AMCKTPOMATHHTHOT'O HINYYCHHA B NPHPOJIE:
Bonnosble cBoHCTBA cBeTa WHBRIC OPraHWIMbL, HTYYeHHS HeDeCcHBIX Tel
(CMBICIIOBOE YTCHHE).
PacnosHagaHHE H aHATTHS pasIHYHBIX
NpHMEHEHHH AICKTPOMArHHTHRIX BOJTH
B TEXHHEKE.
HayuenHe BOHOBBIX CBOHCTE CBETA.
Pewmenne 3a1a4 ¢ ucnoibiosaHueM popMyn
JUIH CROPOCTH MEKTPOMArHHTHRIX BOJIH, J/IHHEI
BOJIHEI H MACTOTH CBCTA
Hroro no pasgeny 6







Painen 4. CeeroBbie ABIeHHNA

4.1 | 3akoHEI
pachpocTpaHeHHA
CBeTA

Jlyuesas Moens cBeTa.
HerouHHkH ceeTa.
[pamomuHelinoe
pacnpocTpaHeHHE CBETA.
JarMenns ConHia H J1yHEL
Orpakenne ceeta. |lnockoe
3EpKalo. 3aKoH OTpakKeHHA
CBETA.

[lpenomnenne ceeTa. 3akoH
npenoMicHH ceeta. llonnoe
BHYTpCHHEE OTpakeHHE
cBeTa. HenonksosaHue
NOIHOTO BHYTPEHHETO
OTPaKCHHA B ONTHYCCKHX
CBETOBOJAX

HabmoacHHe ONBTOB, JEMOHCTPHPYEOLIHX
ABMCHHE NPAMOIHHCHHOTO pacipocTpaHeHHA
cBeTa (BOZHHKHOBCHHME TCHH H IONYTCHH),

H X HHTEpOpeTallHA ¢ HCMoIb30BaHHEM
MOHATHS CECTOBOTO JIY4a.

OObAcHEHHE H MOACIHPOBAHHE COMHEYMHOTO W
JIYHHOT'O 3aTMCHHIL.

Hecneqosanne 3aBHCHMOCTH YT OTPasKCHHA
CBETOBOIO MV4a OT VIJIa NaJcHH.

HayueHHe croiicTs H30DpaKeHHA B IUIOCKOM
JepKae.

HabmoaeHue H oObACHEHHE ONBITOR

10 NOIYMCHHIO H300pa#eHHI B BOTHYTOM H
BRINYKIOM 3epkanax. Habmoacaue u
OOBACHECHHE ONBITOB 0 NPEIOMICHHIO CBETA
Ha MPpaHHLC PasIHYHBIX CPe, B TOM 4HCIC
ONBITOB C MOIHEIM BHYTPCHHHM OTPaKCHHEM.
Hecnenoranue 3aBHCHMOCTH YIa
NPCIOMIICHHA OT V14 NAJCHHA CBCTOBOIO y4a
H MPaHHLEC «BOZIYX—CTCKION.
PacnosHagaHie ABACHHH OTpaKCHHA H
NPCIOMIICHHA CBETA B IOBCCIHCBHOH HHIHH.
AHATH3 H 00BACHCHHE ABICHHA ONTHYCCKOTO
MH P,

Pemenne 3a1a4 ¢ HCNOIB30BAHHEM 3aKOHOB
OTPKCHHA H NPCIOMICHHA CBETA







4.2 | JIunss ¥ onTHYeckHe b Jlnnza. Xopa myucii g nuaze. | Honyaenne wzodpaseHnii ¢ noMolsio
npubopkl OnTHYeckan cHeTeMa cobHpatoleii ¥ pacceHBaroICH THH3.
oroannapara, Mmukpockona | OnpejgencHue hoKyCHOo paccTONHHE |
H Teneckona. | nas kak ONTHYECKOH CHITEL coDHpatoulell THHILL
ONTHYCCKAN CHCTEMA. AHATHS yeTpoiicTBa H NPpHHLIMIA AcHCTBHA
bimzopykocTs H HEKOTOPEIX ONTHYECKHX NpUdopok:
JATEHOIOPROCTh doToannapara, MHKpOCKOIa, TelecKoa.
HayueHHe MoJelH Illasa Kak olTHYeCKoH
CHCTeMBl. AHANNS SBICHHI DIH30pYKOCTH
H JAMBHOZOPKOCTH, NPHHIANA AeHcTEHA
OUKOB
4.3 | Pasnowenne Genoro 3 Pasnowenne denoro ceera HabmoacHne pasnoskenns 0elnoro ceeta
CBETA B CIICKTP B cnekTp. Oneitel HetoTona, | B cnekrp.
CloseHHe CNeKTpalbHEIX Habmoaenne 1 obLACHEHHE ONLITOR
useTos. JHecnepeus ceeta 10 NOIYYCHHIO Geloro cBeTa NpH CloKcHHH
CBCTA pasHBIX UBCTOB.
[lposeaeHne # obBACHEHHE ONBITOR
[0 BOCTIPHATHIY LBCTA NPEAMETOR NPH HX
HabNeHHH Yepes UBCTOBLIE hHILTPR
({BCTHBIC OMKH )
Hroro no pasgeny 15
Paznen 5. Ksanroebie aBjieHns
5.1 | Henyekanne u 4 Oneitel Pezepdopaa u Odcywaenne uenn onetos Pesepdopna

IoriolieHHe CECTa
d T OMOM

IUIaHeTapHad MoJelb aToMAa.
Mojens atoma bopa.
Henyekanne W nornouiecHue

1y HECIE A0 BAHH KDY aTOMOB, Bhl ABHHCHAE
FHITES O BOIMOGHBELA pE3YJIETATAS OHBITOB
B 3dBHCHMOCTH OF HPEAioiaracyMors CrpocHHA







cBETa aToMoM. KBaHTRL
JHHeH"aTRIC CICKTPBL

ATOMOB, (ropMyIHPOBAHHE BLIBOJOB

H3 pe3yILTaTOB ONBITOB.

ObcyiieHHe NpoTHBOpeYHil NaHeTapHoii
MOJEIH aToMa H OCHOBAHHIH JUIS MHNOTESk
bopa o cTaunoHapHBIX opOHTAX NCKTPOHOE.
HabmoaeHne cnnolHex 0 IHHeHYaTEIX
CHNEKTPOB HITYMCHHA pas/IHYHLIX BELIECTE.
O0BACHEHHE THHEHYATEIX CICKTPOR HITYYCHHHE
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CTpocHHE aTOMHOI'O
aapa

Pajguoak THEHOCTE. Alb(a-,
Deta- B raMMa-HIyueHHs.
CTpocHHe aTOMHOIO Spa.
Hywxnonnas moens
aToMHoro apa. HioTolkl.
PagHoakTHEHEIC
npespatieHud. lepuoy
NOIYpacnaia aToOMHEIX f1ep

OBCy#ICHHE BOIMOMHEIX MHOOTES O MOJCINX
CTPOCHMS SApa.

OnpeaencHue cocTaBa Afep N0 3aaHHBIM
MACCOBLIM M 33PHI0BRIM THCIAM

10 NONOKEHHID B ICPHOJAHYECKoi CHCTeMe
AIEMEHTOB.

AHANHI HIMCHCHHA COCTABA A/Ipa H €ro
NONOKEHHA B IEpHOIHYeCKOil cHeTeMe

NpH o-paiHOAKTHEHOCTH.

Hecnenosanne TpekoB o-4acTHll 110 FOTOBLIM
thoTorpadmsam.

OBHapyKeHHE H H3MEpeHHE PATHALIHOHHOTO
¢oHA © NOMOLIEI J03HMETPA, OLCHKA ero
HHTCHCHBHOCTH.

AHaH3 OHONOIHYECKHX HIMCHCHMIL,
NPOHCXOASIHX Noj AciicTBHEM
PATHOAKTHBHBIX H3TYICHHI.
HenonszosaHHe paiHOaK THEHEIX MY CHHIN
B ME/HLHHE







5.3 | HacpHele peakimn ! HiepHele peakiuii. 3akodsl | PelllcHne 33144 ¢ HCNONB30BAHHEM 3aK0HOB
COXpaHEHHA 3apa/IoBOTO H COXpaHCHHA MAcCOBRIX H 3apAJlOBLIX YHCE
MACCOBOTO HHCell. JHEPrUs | Ha olNpeAc/icHHE pesyIbTATOR SCpPHBIX
CBASH aTOMHBIX f/lep. CBA3k | peakiHil; aHa/IH3 BOSMOKHOCTH HITH
MACCHl H 3HCPIHH. PeakiliH | HCBOSMOKHOCTH AJICPHOH peakilii.
CHHTE3a H JACICHHA Sep. OueHKa SHEPrHH CBASH AJICP ¢ HCNOAb30BAHHEM
Herounukn snepriun Convua | dopmyisl DiiHmreiina.
H 3B&30. HiaepHas OdcysicHHE NEPCHCKTHE HCNOIL30BAHHA
sHepretka. Jleilcrena VIPaBIMEMOro TepMOAICpHOID CHHTESA.
PATHOAKTHBHBIX H3IyiacHHi | ODcysIcHHE NPEHMYILECTE W 3KOIOTHYCCKHX
Ha HHEBLIC OPTraHH3MEI npodieM, CBA3AHHBIN ¢ SCPHOIl 3HEPreTHROI
Hroro no pasaeny 17

lloeTopuTensHo-0000m AWKl Mo1yIkL

llosTopenne n
obobIcHIE
colCpHaHiA Kypea
thH3HKH 3a 7-9 Knacckl

9

CHcTreMaTH3alHa |
obobLIcHHE NPeAMETHOIO
COCPAHIA H ONBITA
JEATEBHOCTH,
npHobpeTéHHOro

NpPH H3YHCHHH BCCT0 Kypea
(PHIHKH OCHOBHOT O 0DLICTO
o0pazoBaHM.

lloaroroBka K oCHOBHOMY
roCy1apCTBCHHOMY
IKIAMEHY 110 DHIHKE

Juist 00y ARIHXCH,
BRIOPABIIHX 3TOT y4cOHBI
npeaMer

BrinonHenne yuedHLIX alanuil, Tped yrommx
ACMOHCTPALHH KOMIIETEHTHOCTEH,
XAPAKTEPHIVIOLIHX eCTECTBECHHOHAYUHYIO
I'PAMOTHOCTE:

— NpHMEHEHHE NMOIYMCHHLIX SHAHMI

JUIS HAYMHOTO ODBACHCHHS (PHIHMCCKIX
ABICHHH B oKpYy#aolleH npHpoe,

B NOBCEIHEBHON #H3HH H BRIARICHHH
(hHIHMECKHX OCHOB PAJIA COBPCMCHHBIX
TEXHOIOTHIT;

— NPHMEHEHHA OCBOCHHBIX
IKCNEPHMEHTAILHEIX YMEHHE

AU HCCTEOBAHHA (PHINYCCKHX ABICHIM,
B TOM YHCIE 1A NpOBEPEH MHITOTE:




H BRIAB/ICHHSA 3aKOHOMEpHOCTEH.

PeineHne pacMETHBIX 3a/1a4, B TOM 4HCIC
NpeAnoIaralolux Helolk3oBaHHe HHINYCCKHX
MoJellcH H OCHOBAHHBIX HA COJCp#aHHH
PasHYHEIX pasienos kypea duHku.
BrinolHeHHE H SalliHTa IPYNNOBLIX HIH
HHAHEHIYANBHEIX POCKTOB, CBASAHHBIX

¢ cojllepiaHieM Kypoa pHsHKH

Hroro no pasgeny

ObUIEE KOJAHYECTBO
HACOB 110 [TPOL PAMME

102
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