JAOKYMEHT NOAMWUCAH
BNEKTPOHHOWM NOANUCHID
( MunucrepcTBo o0pasoBanus OMcKoil 00/1acTH

CHHOe 001Ie00pa3oBaTebHOe yupexkaenne OMckon odjiacTu
«Cpennsis mkoJia Ne 4 (04HO-3204HAas)»

COI''TACOBAHO YTBEP)KIIAIO

3amecm"renb JIUpEKTOpa
~ JlepeBenckux JI.B, 4

PACCMOTPEHO
Ha 3acemanuu MO

YYHUTEJIEH €CTECTBEHHO-
MATEMATHHECKOrO LHKIa: 24, 06 2024 f ."Hp
pyk. MO_ e/ Pakursuckas JLT. ;3
IIpotokon Ne 9 ot 21.06.2024 HEE
??t()\ \ ¥ £
PABOYAS ITPOI'PAMMA

YUYEBHOI'O ITPEJIMETA «®U3UKA»
HA YPOBEHb OCHOBHOI'O 00111er0 00pa30BaHUS
110 OYHO-3204HOI U 3204HOH opMam 00yUYeHUS

CocraBurenu:
bepurapar JI.M., yuutens Qu3nKy;
PynonsicoB A.A., yuurtens pu3nkH.

r. OMck



1. ITosicHUTEIbHAA 3aIHUCKA

[Iporpamma o ¢gu3mKe Ha ypOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMsI COCTABICHA HAa OCHOBE TOJI0KEHUH

U TpeOOBaHWI K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM ypPOBHE OCHOBHOW 00pa30BaTENbHOM MPOrpaMMBbI,
npencraBieHHblx B PI'OC OO0, a Taxke ¢ y4éToM MporpaMMbl BocmuTaHus wwkoibl M Konuenuuun
npenojaBanus yuyebnoro mnpenmera «®usmka». Pabowas mnporpamma mo ¢usuke ans 7-9 kiaccos
o0ecrieynBaeT JTOCTHKCHUE TUIAHUPYEMBIX Pe3yIbTaTOB OCBOCHHS OCHOBHOHM 00pa3oBaTENbHOM MPOTrpamMMbl
OCHOBHOTO 0011ero 00pa3oBaHus C y4eTOM 00pa30BaTEIbHBIX MOTPEOHOCTEH 1 CITOCOOHOCTEH 00yJarOIIXCs
IIKOJIBI 3aKpBITOTO THIA, OINUCAaHHBIX B ILEJIEBOM pa3/iele OCHOBHON 00pa30oBaTEIbHOM INPOrpaMMbl
ocHoBHOTO 0011ero oopazoBanusi KOY «Cpennsist mikosna Ne 4 (04HO-3a049HAs )».

HopmaruBHO-IpaBOBYIO OCHOBY il pa3paOOTKU HacTosied padodell mporpaMmbl IO ydeOHOMY
npeaMery «Du3uKa» cOCTaBISIOT CIEAYIOUIUE TOKYMEHTHI:
1. ®enepanbHblii 3akoH oT 29 nexadbps 2012 roga Ne 273-03 «O0 obpazoBanuu B Poccuiickoit @enepannn»
(C U3BMEHEHUSIMU U JOTIOJIHEHUSIMU ).
2. ®enepanbubiii 3ak0H 0T 01.06.2005 Ne 53-03 «O rocynapcTBeHHOM si3bike Poccuiickoit deneparmmy.
3. Tlpukaz MunucrepctBa npocBemnieHuss PO ot 31.05.2021 Ne 287 «O06 yrBepxkaeHUU (HeaepajibHOTo
rocy/lapCTBEHHOr0 00Opa30BaTENbHOIO CTaHAapTa OCHOBHOrO oOmiero ooOpaszoBaHus» (B pea. Ilpukasos
Munnpocsemienust PO ot 18.07.2022 Ne 568, 08.11.2022 Ne 955, 27.12.2023 Ne 1028, 22.01.2024 Ne 31,
19.02.2024 Ne 110).
4. Ilpukaz MunucrepctBa mnpocBemiennss Poccuiickoin ®enepamuun ot 18.05.2023  Ne 370
«O06 yrBepxkaeHNH (deaepaTbHO 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 00IIIeTro oOpa3oBaHus» (B pejl.
[Mpukaza Munnpocsenieaus PO ot 19.03.2024 Ne 171).
5. Ilpuka3 MunuctepctBa npocseuieHusi Poccuiickoit @enepannn ot 22.03.2021 Ne 115 «O6 yrBepxaeHun
[lopsinka ~ opraHuM3alMd M OCYLIECTBJIEHHS  OOpa3oBaTeNbHOM  JEATEIBHOCTH IO  OCHOBHBIM
0011€00pa3oBaTebHBIM MPOTPAMMaM HAYaJIbHOTO OOIIETr0, OCHOBHOTO OOINEro W CpPeaHEro OOIIero
00pazoBaHUM.
6. IIpukaz Muntocta P® u MunnctepcrBa oOpazoBanus U Hayku Poccutickoit @eneparum ot 06.12.2016 Ne
274/1525 «O06 yrBepxkaenun [lopsinka opraHu3aiyu Moy4eHUs] Ha4aabHOTO 00IIEero, OCHOBHOTO OOIIEro 1
cpemHero ooOmero oOpa3oBaHHUS JIMIAMH, OTOBIBAIONIMMU HaKa3aHWE B BHUJAC JHIICHHUS CBOOOIB» (C
m3meHeHusMu ot 20 gexadbps 2018 rona).
7. OcHoBHas oOmieoOpa3oBaTeabHas MporpaMMa OCHOBHOTO oOrmiero oopazoanus KOY «Cpennsis mkona
No 4 (ouHO-3a0uHas)» (penakuus Ne 2), yrBepskaeHHas nmpruka3zom ot 25.06.2024 Ne 60.
8. IlocranoBienne ['aBHOrO TOCYJapCTBEHHOrO  caHuTapHoro Bpaya P® ot  28.09.2020
No 28 «OO6 yrBepxknenun canutapHeix mnpaBuil CIT 2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTHICCKIE
TpeOOBaHUs K OpraHU3aIUsIM BOCIIUTAHUS U 00YUCHHUSI, OT/IbIXa U 03I0POBJICHUS JIETEH U MOJIOACIKI.
9. TlocranoBnenune I'7aBHOro rocymapcTBeHHOro caHuTapHoro Bpada P® ot 28.01.2021 Ne 2 006
YTBEP)KJICHUM caHuTapHblX npaBuil u HopMm CaunlluH 1.2.3685-21 «l'urueHudyeckue HOPMATUBBI M
TpeOoBaHUs K oOecrmeueHuro Oe3omacHOCTH W (W) OE3BPETHOCTH JUIS 4elloBeKa (PaKTOpoB cpemabl
oOUTaHUSD.
10. IlocranoBnenue ['nmaBHOTO rocymapcTBeHHOro canuTapHoro Bpada P® ot 30.06.2020 Ne 16 «O6
YIBEpXKJACHUU  CaHUTapHO-dnuaemuonoruueckux  mpaun  CII  3.1/2.4.3598-20  «CanurtapHo-
SMUAEMHUOJIOTHUECKHEe TPeOOBaHUS K YCTPOICTBY, COACPKAHUIO M OpPraHM3alMuu paboThl 00pa30BaTEIbHbBIX
OpraHu3anuii U Apyrux OOBEKTOB COLMANBHON HMHMPACTPYKTYpHI IS JIeT€l U MOJIOJICKHU B YCIOBHUSX
pacripocTpaneHust HoBoi kopoHaBupycHol nHpekuuu (COVID-19)» (¢ usmenenusimu ot 21.03.2021).
11. Ilpukaz Munnpocsenienuss Poccun «O6 yrBepxkaeHun @enepasbHOro mnepeyHs y4eOHHUKOB,
JOMYIIEHHbIX K HCHOJB30BAHMIO TMPU pPEANIM3alUd HMMEIOUUX TOCYJapCTBEHHYIO aKKpeaUuTalHIo
00pa3oBaTeNbHBIX MPOrpaMM HA4aJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero odpa3zoBaHMs
OpraHu3aIlUsAMH, OCYLIECTBISIOIIMMU 00pa30BaTENIbHYIO JIESATEIbHOCTh M YCTAHOBIIEHUS MPEAEIbHOTO CpoKa
UCIOJb30BAHUS HCKIIOUYEHHBIX YdeOHMKOB» OT 21.09.2022 Ne 858 (c M3MEHEHUSIMH, YTBEP)KJIECHHBIMHU
npukazaMu MunncrepcTBa npocsemenus Poccuiickoin @enepanuu ot 21.02.2024 Ne 119, ot 21.05.2024
Ne 347).
13. Tlonmoxenue «O pabouynx mporpamMmax y4eOHBIX MpPEIMETOB, KypCOB, MOJylIeld Ka3eHHOTo
obmieoOpazoBarensHOro  yupexaenuss Owmckoit obmactu «Cpennsss mkona Ne 4 (oyHO-3a04Has)y,
yTBepxkAeHHOE npruka3oM oT 09.08.2023 Ne 70.



Henn usyvenus: yue6Horo npeamera «@usuKar»:
npuoOpeTeHne UHTepeca U CTpeMIICHHUs 00yJaroIuXxcs K HAy9HOMY M3yYCHHUIO IPUPOJBI, pa3BUTHE UX
MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;
pasBUTHE MPEICTABICHUH O HAaydYHOM METOJe NO3HAHUS U (HOPMHUPOBAHHE HCCIIEIOBATEIHCKOTO
OTHOILIEHHUS K OKPY/KAIOIIUM SIBJICHUSM;
(dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3yibTaTa M3y4eHHS OCHOB CTPOCHHS MaTepuu M
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;
(bopMHUpOBaHUE MPEICTABICHUH O PO (PU3UKHU U PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U
TEXHOJIOTHH;
pa3BUTHE TPEACTABICHUH O BO3MOXHBIX cepax Oyaymeld mnpodeccHOHANbHOW AeATEIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B TOM HAIIPABIICHHH.
JocTH:keHHe ITHX LeJiell HA YPOBHe OCHOBHOro o0mero oopasoBaHus o0ecre4yMBaeTcCsl pelleHHeM
CJIEAYIOIIMX 32124
- npuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOEHHMM BEIIECTBA, O MEXAHWYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
- IpHoOpeTeHNe YMEHUIN ONHUCHIBATH U OOBSCHITH (PU3NYECKHUE SBJICHUS C UCIOJIb30BaHUEM IOJIYYEHHBIX
3HAHHI;
- OCBOEHHE METOJIOB PELICHMs IPOCTEHIINX PACUETHBIX 3a]1a4 C UCIIOJIb30BAHUEM (U3UYECKHX MOJEIEH,
TBOPYECKUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;
- pa3BUTHE YMEHMH HAONIOAaTh MPUPOAHBIE SIBJICHUS M BBIMOJIHATH OMbITHI, Ja0OpaTOpHbIE paboThl U
SKCIIEPUMEHTAJIbHbIE UCCIIEOBAHMS C UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX PUOOPOB;
- OCBOeHHE TPUEMOB pabOThHl ¢ MHPOPMANHEH (PUINIECKOTO COAepk aHUs, BKIHOYas HHOOPMAIHIO O
COBPEMEHHBIX JOCT)KEHUAX (PU3NKH; aHAIU3 U KPUTUYECKOE OI[EHUBaHHe WH(OpMaLnu;
- 3HAKOMCTBO €0 cpepamu npodeccCHOHaATbHON AEITEIbHOCTH, CBA3aHHBIMH C (PU3UKOM, U COBpEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBaHHBIMU Ha JIOCTHKEHUSIX (PU3HUECKON HAYKH.
Mecto yueoHoro npeamera «®uzuka» B yueonom miaane no @OII

Ha n3yuenue pu3uku Ha ypoBHE OCHOBHOTO 001Ier0 00pa3oBaHus OTBOAUTCS 238 4acoB: B 7 Kiacce —
68 vacoB (2 gaca B Hezen0), B 8 kiacce — 68 "acoB (2 daca B Heneno), B 9 kimacce — 102 vaca (3 gaca B
HEJIEIIO).
Mecto yueOHoro npeamera B yueoOHoMm miane KOY «Cpennsisi mkosia Ne 4 (04HO-3204HAsA)»
10 OYHO-32049HOM 1 3204HOH (popMam 00yUeHUsI

ITo yyeOHOMY IUIaHY IIKOJIbI 1O O4YHO-3204HOU ¢opme o0yuyeHuss Ha ypoBeHb OOO Ha y4eOHBII
npeaMmet «@u3nka» orpoaurtcs Bcero 170 yacos:

7 xnacc — 1,5 yueOnbIx 4aca B Henmemto (51 q)

8 kmacc — 1,5 yueOHbIX uaca B Hezpento (51 4)

9 knmacc — 2 gaca B Henenro (68 )

ITo y4yeOHOMY miiaHy IIKOJIBI IO 3204HOH (popme 00yuenuss Ha ypoBeHb OOO Ha y4yeOHBINH mpeaMer
«®u3uka» orpoaurcsa Bcero 110,5 yueOHbIX yaca:

7 xnacc — 1 gac B Hepento (344)
8 kmacc — 1 yac B Henenro (344)
9 xnacc — 1, 25 yueOHbIX Yaca B Helemto (42,5 yueOHbIX dYaca)

Y4eOHO-MeTOoAN4YEeCKOe 00ecnieueHrne 00pa30BaTeIbHOM AeATEIbHOCTH

1. ®enepanbHas pabouas mporpamma o ydyeObHomy mnpeamery «Dusnka», yTBEp)KICHHAs MPUKA30M
MunucreperBa npocBemienust Poccuiickoit @enepanuu ot 18.05.2023 Ne 370 «O6 yrBepkIeHHH
¢benepanbHON 00pazoBaTENbHON MPOrPaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHU».

[epbikun U.M., UBanos A.W. ®usuka. 7 kiacc. basossiii yposens M.: [Ipocsenienue, 2023

3. Tepsiukun .M., Banos A.1. ®usuka 8 kiacc. M., Ipoda , 2024
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[eppikun A.B., I'yrauk E.M. ®@usuka 9 knacc. M., [poda , 2019.

I'pomos C. B. ®wusuka. 9 . [ox pen.tO.A. ITanebpatnesa, 2019 r.

Msikumies I'.41., byxoBues b.b., Cotckuii H.H. ®usuka. 10 k. U3n-so «IIpocsemenney», 2019 r.

Msxkuies I'. 4., bByxoBues b.b., Yapyrun B.M. ®usuxka. 11 ki. U3a-Bo «IIpocsemenuey, 2019 r.

Mapon A.E. ®usuka: COOpHUK BOMPOCOB U 3amad. 7 Ki.: ydeOHoe mocobue / A.E. Mapon, E.A.

Mapom, C.B. Ilo3otickuii. [Ipoda, 2014 r.

9. Mapon A.E. ®usuka: COOpHUK BONPOCOB M 3amad. § Ki.: yaeOHoe mocobue / A.E. Mapon, E.A.
Mapon, C.B. [Tozoiickuii. Ipoda, 2014 1.

10. Mapon A.E. ®wusuka: COOpHHK BOTPOCOB W 3amad. 9 ki.: yueOHOe mocobue / A.E. Mapon, E.A.
Mapon, C.B. [lo3zoiickuii. Ipoda, 2014 .

11. ®wusuka. Tunossle 3x3aMeHannoHHbIe BapuanThl. [lon penakuueit E.E. Kamzeepoii . «M3narenscTBo
«Hapoxnoe obpazoBanue», 2018 r.

DJIeKTPOHHbIE 00pa3oBaTe/IbHbIe pecypchl 1o Gu3nke

. Poccutiickuit 001ieoopa3oBaresbHbIi mopran http://experiment.edu.ru.

. Enunas xomnexims mudpoBeix o0pazoBarenbHbIX pecypcoB http://school-collection.edu.ru.

. Caiit st mperoiaBateneit Gpusuky, ygamnuxcs http://www.fizika.ru

. College.ru: ®usuxa http://college.ru/fizika/.

. [Topran ecrecTBeHHbIX Hayk: Ousnka http://www.e-science.ru/physics

. ®u3uka B Bompocax u orserax rod.ru/

. 3anuMaTtenbHas (u3KKa B Borpocax u otBerax http://elkin52.narod.ru.

8. Kiraccuast duswuka http://class-fizika.narod.ru/index.htm
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Texnnueckue cpeacrBa o0y4eHust
1. Hoyr6yx
2.MynbTUMEIUITHBIN TPOECKTOP
3. DKkpan
2. Coneprxkanue y4eoHoro npeaMmera «Dusuka

7 kaacc

Pasznen 1. ®usnka u €€ poJsib B MO3HAHUM OKPY:KAIOIIEro MUpa

®u3nka — Hayka O MpHUpPOJE, U3ydaeT (U3HUecKHUe SBJICHUS: MEXaHWYEeCKHe, TeIJIOBbIE, AIEKTPUUECKHE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuYUHBL. F3mepenue ¢usznueckux BenuuuH. Pusznueckue npubopsl. IlorpemrHocts
n3MepeHuil. MexIyHapoaHasi CUCTeEMa €ANHMUII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT IpuUpoy. EcTecTBeHHOHAy4YHBIH METO]| MO3HAHMUS:
HaOJI0/IeHNEe, MOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBUXKEHUE THUIOTE3, HKCIEPUMEHT IO MPOBEPKE TUIOTE3,
o0BsicHeHHe Ha0monaeMoro sBiaeHus. Onucanue GU3N4ecKux sIBJICHUM ¢ TOMOIIBIO MOJIENIEH.

JdemoHcTpauuu

1. Mexanuueckue, TEIIOBbIE, JIEKTPUUECKUE, MATHUTHbBIE, CBETOBBIEC SIBJICHUS.

2. ®uznyeckue IpudOopsl U IPOoIeaypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

JlaGopaTopHblie padoThbI H ONBITHI

1. Onpenienenue UeHbl JeNIeHUsT MIKAIbl U3MEPUTENILHOTO Mpubopa.

2. 3mepeHue pacCTOSTHUM.

3. M3mepenue o0bEMa KUIKOCTH U TBEPIOTO Tea.

4. OnpeneneHue pa3MepoB MajbIX TEIl.

5. U3mepenne Temneparypbl Py NOMOIIH KHJIKOCTHOIO TEPMOMETPA U IATYMKA TEMIEPATYPHI.

6. IlpoBeneHue wuccieqoBaHUSA 10 MPOBEPKE THUNOTE3bl: JAJIBHOCTh MOJETA IIapUKa, MYIIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4UeM 00JIbIlIe BHICOTA MYCKa.

Paspean 2. IlepBoHayasnbHbIe CBeICHUSI 0 CTPOCHUH BellecTBA

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYNbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAIOUIUE JUCKPETHOE CTPOCHUE
BeliecTBa. OnbIThI, TOKAa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE BEIIECTBA.

JIBxkeHue dactull BemiecTBa. CBsI3b CKOPOCTU JIBIKEHMSI 4YacTHI[ ¢ Temmeparypoidl. bpoyHoBckoe
nBukeHue, nuddysus. BzanMoaelicTBUe YacTUIl BEIIECTBA: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTtHble COCTOSIHHUS BEIIECTBA: CTPOCHHE Ta30B, KHUAKOCTEH U TBEPABIX (KPUCTAIITMYECKHUX) TEII.
B3auMocBs3b MexXy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSX U UX aTOMHO-MOJIEKYJISIPHBIM


http://experiment.edu.ru/
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ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHMM BOJABI. B3auMOCBsI3b MEXIy CBOMCTBaMH BEIIECTB B
pa3HBIX arperaTHbIX COCTOSHUSIX M HMX aTOMHO-MOJICKYJSIpHBIM CTpoeHHueM. OCOOCHHOCTH arperatHbIX
coctosiHuM BoJIbI. OCOOEHHOCTH arperaTHbIX COCTOSTHHUI BO/IBI.

JdeMoHcTpanuu

1. Habnronenue OpOYHOBCKOTO JIBHKCHUS.

2. Habmronenue nuddysun.

3. HabGmroienue siBieHUiA, OOBSCHSIONTUXCS TPUTSDKEHUEM HIIM OTTATKUBAHUEM YaCTHUI] BEIICCTB.

JlabopaTopHbie paGoThbl U ONBITHI

1. Ouenka quameTpa atoMa METOJIOM PSIOB (C HCIOJIb30BaHUEM (oTorpaduwuii).

2. OnbITHI IO HAOMIOJCHUIO TEIJIOBOTO PACIIUPEHUS Ta30B.

3. OnbITHI IO OOHAPYKEHUIO ACUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMo/ieiicTBHe TeJl

Mexannueckoe aBmxkeHue. PaBHomepHoe n HepaBHOMEpHOE JiBHKkeHHEe. CkopocTh. CpelHssl CKOPOCTh Npu
HEpPaBHOMEPHOM JBWXKEHUU. Pacu€T myTu u BpeMeHu JBIKEeHUs. PaBHOMEpHOE 1 HEPAaBHOMEPHOE JIBUKEHUE.
Cxkopocts. CpeaHsisi CKOPOCTh P HEPABHOMEPHOM JIBIDKEHUU. Pacd€T myTu U BpeMeHU JABUKEHUSI.

SBnenue uHepuu. 3aKOH WHEPIUU. B3auMoaeicTBue Ten Kak MPUYMHA W3MEHEHUsS CKOPOCTH JBWKCHUS
ten. Macca kak Mepa HHepTHOCTH Tena. [lnmoTHocTh BemiecTBa. CBSA3b IUVIOTHOCTH C KOJIMUECTBOM MOJIEKYI B
eIUHHIE 00BEMA BEIECTBA.

Cuna kak xapakTepucThKa B3aumojeiictBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue cuibl ¢
MIOMOIIIBIO TUHAMOMeETpa. SIBieHue TATOTeHHs M cuia TshkecTu. Cumia TspkecTn Ha apyrux mia"etax (MC).
Bec tena. HeBecomocTs. CroxkeHne Cuil, HallpaBIEHHBIX IO OJHOM npsMoi. PaBHozelcTByromas cuit. Cuiia
TpeHus. TpeHue cKoIbKeHus u TpeHue nokos. Tpenue B npupoje u texuuke (MC).

JdeMoHcTpanuu

1. HaGmronenne MexaHnyecKoro IBWKEHNS Telia.

2. 3mepenne CKOPOCTH MPSMOJIMHEUHOTO JIBUKEHUS.

3. HabGmronenue siBIICHUSI HHEPIINH.

4. HabmroieHre u3MEHEHUs CKOPOCTH TPY B3aUMOJICHCTBUH TEI.

5. CpaBHEHHE MacC MO B3aUMOJICHCTBHIO TEII.

6. CnoskeHue CHJI, HapaBJIECHHBIX M0 OJIHON MPAMO.

JlaGopaTopHblie padoThbI M ONBITHI

1. Onpenenenre CKOPOCTH PaBHOMEPHOTO JABIDKEHHUs (IIapuKa B JKUJIKOCTH, MOJIENH AIIEKTPHUUYECKOTO
aBTOMOOWJIS H T. 11.).

2. OmnpezeneHue cpeHel CKOPOCTH CKOJIbKEHHsI OpycKa WM MIapHKa 0 HAKJIOHHOM MJI0CKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPAOTO Tena.

4. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTskeHus (AedopMalivu) MPY>KUHBI OT MPHIOKEHHON
CUJIBL.

5. OnbITel, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIbBI TPEHHS CKOJIBKEHHMsS OT Beca Tela U Xapakrepa
CONPHUKACAOLIUXCS TOBEPXHOCTEH.

Pa3znea 4. /laByienne TBEPABIX TeJ, )KUAKOCTEH U ra3oB

HaBnenue. CriocoObl yMEHBIICHUS U yBeNUYeHUs JaBieHus. JlaBiaeHue ra3a. 3aBUCUMOCTD JaBJICHUS Tas3a
oT 00béMa, TemnepaTypsl. Ilepenaua naBneHus TBEPABIMU TelaMU, KUJIKOCTSIMH U razamu. 3akoH [lackans.
[TneBMaTHYecKHEe MalIMHBI. 3aBUCUMOCTD JIABJICHHS KHUAKOCTU OT TNIyOuHBL. ['MapocTaTuueckuil mapajoxc.
CooOmaromuecs cocyapl. [ napaBnudeckiue MeXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe aaBrneHue. [IpuunHBI CylIeCTBOBaHUS BO3AYIIHONW OOOIOYKHA 3eMIIH.
OmnseiT Toppuuennu. M3amepenue atMmocepHOro AaBieHUs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
HaJ ypoBHeM Mops. [Tpubops! 11t usmepenus: atMochepHOro aBIeHHUS.

JleiicTBHE KUAKOCTU W Ta3a Ha MOTPYKEHHOE B HUX Teno. BrlTankuBaromas (apXxumenoBa) cuiia. 3aKOH
Apxumena. [InaBanue ten. Bo3ayxonnaBanue.

JdeMoHcTpanuu

1. 3aBUCUMOCTD JIaBJICHUS ra3a OT TEMIEPaTYpBhI.

2. Ilepenaya naBiieHUs )KUAKOCTBIO U Ta30M.

3. Coobmatrommuecs: CoCyapl.

4. I'uapaBiandecKuil mpecc.

5. IIposiBnenue neiicTBUS aTMOC(HEPHOTO AABICHHUS.



6. 3aBUCUMOCTh BBITAIKUBAIOUICH CHIIBI OT 00BEMA NOTPYKEHHON YAaCTH TeJa U MIOTHOCTH SKUKOCTH.

7. PaBEHCTBO BBITAJIKUBAOUIEH CHUJIbI BECY BBITCCHEHHOM KUJKOCTH.

8. YcioBue maBaHus TeNl: IJaBaHUE WIM NOTPYKEHHE T€I B 3aBUCUMOCTU OT COOTHOILIEHUS IUIOTHOCTEN
TeJa U )KUJKOCTH.

JlabopaTopHbie padoThbl U ONBITHI

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPyKEHHOHN B KUAKOCTh YACTH Tela.

2. OnpezneneHue BbITAIKUBAOLIEH CUJIbI, AEUCTBYIOLIEH HA TENO0, IOTPYKEHHOE B JKUIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIICH CUIIBI, IEUCTBYIOIIEH HA TEJIO B )KMIKOCTH, OT MacChl Teja.

4. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb BBITAIIKMBAIOLIEH CUIIbI, IEHCTBYIOLIEH Ha TEJIO B )KMJIKOCTH,
0T 00b€Ma OTPYKEHHOH B KUJKOCTH YaCTH TeJla U OT TUIOTHOCTH KUKOCTH.

5. KonctpynpoBanue apeomerpa Wi KOHCTPYUPOBAHHUE JIOJIKH U OIIPEAEIICHUE €€ IPy30110AbEMHOCTH.

Pa3nen 5. PaGora u MomHoOCTh. DHEprus

Mexannueckas padoTa. MOITHOCTb.

[IpocThie MexaHU3MBI: pbluar, OJOK, HaKIOHHas MiIockocTh. [IpaBuio paBHoBecus pblyara. [Ipumenenue
MpaBUjia paBHOBECHS pbluara K 0710Ky. «30m0Toe npaBuiio» mexanuku. KITJ] mpocteix mexanu3mos. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHKE.

Mexanndeckass sHeprus. KuHernueckas W mnoTeHuuanbHas dHeprus. IIpeBpamienwe oxHOTO BHAA
MEXaHUYECKOM 3HEepruu B Apyroil. 3aKk0OH COXpaHEHHs SHEPTUU B MEXaHUKE.

JdeMoHcTpanuu

[TpuMepsl MPOCTHIX MEXaHU3MOB

JlabGopaTopHblie padoThbI M ONBITHI

1. Ompenenenue paOOTHl CHJIBI TPEHHUS TMPU PABHOMEPHOM [IBIDKCHHH TeJla TI0 TOPWU30HTAIBHOMN
ITOBEPXHOCTH.

2. UccnenoBanue ycIoOBUI PaBHOBECHUS phlyara.

3. Usmepenue KII/] HakKIOHHOM MIOCKOCTH.

4. N3yyeHue 3aKOHA COXPAHEHUSI MEXaHUYECKOW SHEPIHUU.

8 kuacc

Pa3nen 6. TernjioBblie siBJICHUS

OcCHOBHbBIE TOJIOXKEHUS MOJIEKYISIPHO-KMHETUYECKOW TEOpUHM CTPOEHHUs BellecTBa. Macca M pa3Mepsl
aTOMOB U MoJieKyJ. ONbIThL, OATBEP:KIAIOIINE OCHOBHBIE MOJIOKEHHUS MOJIEKYISIPHO-KUHETHUECKON TEOPHH.

Monenu TBEPIOTO, JKUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BerlecTBa. Kpucraminueckue u aMopQHble Tena.
OObsicHEeHnEe CBOMCTB ra3oB, KUAKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETHYECKOU
teopun. CMaynBaHUe U KaNUUISIpHBIE ABNIEHUS. TerioBoe pacuIupeHue 1 cxaTHe.

Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO TEILNIOBOTO JIBUKEHUS YaCTHULL.

Buytpennsis sneprust CriocoObl U3MEHEHHsI BHYTPEHHEH 3HEpTUu: Terionepeaada U copepuieHrue padoThl.
Bunel Tensonepenayn: TeMIONPOBOJHOCTh, KOHBEKIHUS, U3TyUCHHUE.

KonuuectBo TemnoTsl. YaenbHas TEIUIOEMKOCTh BellecTBa. TeruiooOMEH U TEIUIOBOE pPaBHOBECHE.
VYpaBHenue TemoBoro OanaHca. [lnaBieHue u OTBepAeBaHHME KPHUCTAJUIMYECKUX BEIIECTB. Y ENbHAS
terioTa miasienus. [lapooOpazoBanue u xonnaeHcaunus. Mcnapenne (MC). Kunenue. YaenbHas Ttersora
napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATyphl KUTIEHUS OT aTMOoc(epHOro naBieHus. BnaxHocTs Bo3ayXa.

DHeprus TOIIMBA. Y IeibHAasl TeII0Ta CTOPaHHUSL.

[Tpunanuner paboTsl TemioBbix apurateneid. KIIJ[ temmoBoro nBurarens. TerioBble ABUTATENH W 3alIUTa
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHUs U MPEBpaIlleHrs YHEPTHH B TeIIOBbIX mpotieccax (MC).

JdeMoHcTpanuu

. HaGnronenne OpOyHOBCKOTO JIBHKEHUS

. Habmronenue muddyzun

. HaGnronenue siBneHuit cMaunBaHus M KaWIIISIPHBIX SBJICHUN

. HaGnronenue TemnoBoro paciumpeHus Tel

. I3MeHeHue AaBneHus ra3a npu U3MEeHEeHUH 00bEMa 1 HarpeBaHUM UIIH OXJIAXKACHUU
. [IpaBuina n3MepeHus TeMIeparypbl

. Bunpl Teronepeaun

. OxnaXxeHue npu COBEPIICHUH PaOOTHI

0NN KW



9. HarpeBanue npH coBepIIeHUH pabOThl BHEITHUMHU CHIIAMH
10. CpaBHEeHHE TEMIOEMKOCTEN pa3IMUHbIX BELIECTB

11. Habmonenue KkuneHus

12 .Hab6mtoieHre moCTOSIHCTBA TeMIIepaTyphl MPH TUIaBICHUH
13. Mopenu TennoBbIX ABUTaTeIeH

JlabopaTopHbie padoThbl U ONBITHI

1. OnbITHI IO OOHAPYKEHUIO ACHCTBHS CHUII MOJICKYJISIPHOTO TMPUTSHKECHUS

2. OnbITHI IO BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM MJIM caxapa

3. OnbIThI 10 HAOIIOJEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEN U TBEPABIX TEI

4. OmnpeneneHue AaBJICHUS BO3yXa B OaJTIOHE IINPHULIA

5. OnbITel, JEMOHCTPHPYIOUINE 3aBUCHMOCTb [JaBJICHUS BO3JIyXa OT €ro o0b&éMa M HarpeBaHUs WU
OXJIAKJCHUS

6. ITpoBepka runore3sl JUHEHMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUECKON TPyOKe
OT TEMIIEPATyphI

7. HabmroieHne u3MeHeHusl BHYTPEHHEW SHEpruu Tejla B pe3yibTaTe Terionepeaadynd U paboThl BHEIIHUX
970

8. UccnenoBaHue sBJI€HUS TEINIOOOMEHA MPU CMEIIMBAHUU XOJIOIHOM U Topsiuel BOIbI

9. OrmpeneneHue KoJWYECTBA TEIJIOTHI, IOJYyYEHHOTO BOJOM TIpU TEMJIOOOMEHE C HarpeTbiM
METAINTNYECKUM LIHJIMHAPOM

10. Onpenenenue yeabHON TEMIOEMKOCTH BEIIECTBA

11. UccnenoBanue npouecca nCapeHus

12. OnpeneneHne OTHOCUTEILHON BIAXKHOCTH BO3TyXa

13. Onpexnenenue yeapHON TEMIOTHI IUIABICHUS JIbJa

Pazgea 7. DuekTpuyeckue 1 MATHUTHbBIE SIBJICHUSA

DnekTpuzaius Ten. [[Ba poaa sinekTpuuecKux 3apsanoB. BzanmoaeiicTBue 3apsikeHHbIX Tell. 3akoH Kynona
(3aBUCHUMOCTD CHJIbI B3aUMOJCHCTBHS 3apsHKEHHBIX TEJT OT BEIMUMHBI 3apSA0B U PACCTOSIHUS MEXKIY TeJIaMu).

Onekrpuueckoe noje. Hanpssk€HHOCTH 3ieKTpuuecKoro nofis. [IpuHuun cymeprno3uuuy 3JIeKTPUUECKUX
mmoJjieii (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpudeckux 3apsiioB. DIeMEHTapHbIN dnekTpudeckuil 3apsia. Ctpoenue atoma. [IpoBoaHuKN
U AUDJICKTPUKH. 3aKOH COXpaHEHHS SJIEKTPUUECKOTO 3apsijia.

DNEeKTpUUYECKUN TOK. YCJIOBHS CYIIECTBOBAHUS DJEKTPUUECKOTO TOKa. VICTOUHHMKH TMOCTOSHHOTO TOKA.
JIeCTBHS AIEKTPUYECKOTO TOKa (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). DIEKTPUUECKUU TOK B JKHUIKOCTSIX
U razax.

Onexrpuueckas nenb. Cuia Toka. DnekTpuueckoe HampshkeHue. COMpoTUBICHHE MPOBOIHUKA. Y IEIbHOE
COMpOTHBIIEHUE BellecTBa. 3akoH Oma it yuacTka nenu. [locnenoBarensHoe U mapaiieIbHOE COSIUHEHUE
MIPOBOHHUKOB.

PaGoTta 1 MOIIHOCTD 3JEKTPUUYECKOTO TOKa. 3akoH Jlxkoyns— JleHma. DnekTpudeckue ey u NoTpeduTenu
ANIEKTpUYECKOii SHepruu B ObITY. KopoTkoe 3amMbIKaHUE.

[TocTosiHHBIE MarHUTHL. B3anmojeiicTBHe MOCTOSHHBIX MarHuToB. MarHuTHoe mose. MarHutHoe mosie
3emiid U ero 3HayeHwe id ku3HU Ha 3emiie. OmbIT DpcTena. MarHuTHOE MOJe 3JIEKTPUYECKOTO TOKa.
[IpuMmeHeHHe »SIEKTPOMArHUTOB B TeXHHKE. JIefiCTBME MAarHUTHOTO TOJII HAa TMPOBOJHUK C TOKOM.
DJEeKTpOABUTATENb MOCTOSHHOTO TOKa. Mcronb3oBaHUe 3JEKTPOABUTATEICH B TEXHUUECKUX YCTPOWCTBAX U
Ha TpaHCHOpTe.

OmnswiTel @apazes. SBiaenue snexkTpoMarauTHol uHAYKIUH. [IpaBuio Jlenma. Dnekrporeneparop. CriocoOs
MOJIy4EHUS DIIEKTPUIECKON SHEPTUU. DIIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

JdeMoHcTpanuu

OnexTpusanus Tea

JIBa posia JIEKTPUYECKUX 3apsAA0B U B3aMMOJEHCTBHE 3apsyKEHHBIX TeEll
YCTpOUCTBO U JEHCTBUE IEKTPOCKOTIA

DnexTpocTaTHYecKas HHAYKLINS

3aKOH COXpaHEHHUs IIEKTPUUYECKUX 3aPAI0B

IIpoBOOHMKY U JUDIIEKTPUKU

curLNME



7. MopaenupoBaHHU€e CUIIOBBIX JIMHHUNA IEKTPUUIECKOTO MO

8. MCcTOYHMKH MOCTOSITHHOTO TOKA

9. /[leiicTBuUs IEKTPUIECKOTO TOKA

10. DyekTpUUeCcKHil TOK B )KHIAKOCTH

11. I'a30BbI#1 pa3psig

12. 3MepeHue cuibl TOKa aMIepMETPOM

13. I3MepeHue 3IeKTpUYECKOro HAIpPSHKEHUST BOJIBTMETPOM

14. Peoctar 1 Mara3uH CONpPOTHUBIIEHUN

15. BzaumopelicTBrE OCTOSIHHBIX MarHUTOB

16. MonenupoBaHie HEBO3MOKHOCTH pa3/IeJICHUs IIOJIFOCOB MarHuTa
17. MonenupoBaHue MarHUTHBIX TTOJICH MIOCTOSTHHBIX MarHUTOB

18. OmbIT Dpcrena

19. MaruuTHOE€ 1oJie ToKa. DJIEeKTPOMarHuT

20. JlelicTBHE€ MarHUTHOTO TOJIs1 HA TPOBOJHUK C TOKOM

21 DnexTpoBUTaTeNb OCTOSIHHOTO TOKA

22. UccnenoBanue sSIBICHUS YJIEKTPOMArHUTHON WHIYKITHH

23. Onbitel Dapanes

24. 3aBUCUMOCTbH HANPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBHIA €ro BOSHUKHOBEHHS
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKa

JlaGopaTopHblie padoThbI M ONBITHI

OMnbITHI 110 HAOJFOICHUTO YJIEKTPU3AIUHU TET UHIYKIIMEH U MPH COMPUKOCHOBEHUH
HccnenoBanue ASMCTBUS AIEKTPUIECKOTO TIOJIS HA TPOBOIHUKHU U JUJIEKTPUKH
COopxka u mpoBepKa pabOTHI AMEKTPUIECKOH IETH MOCTOSHHOTO TOKa
N3mepenue u perynupoBaHue CHIIBI TOKa
W3mepenue u peryaupoBaHue HanmpsbKeHUs
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIErO Yepe3 pe3rcTOp, OT COMPOTUBIICHHS PE3UCTOpa U

HaANpPSDKEHUS HA PE3UCTOPE

7. OMnbITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUYECKOTO COMPOTHUBIICHHUS TPOBOJHHUKA OT €r0 JJIUHBI,
IJIOLIA/IM MOTIEPEYHOr0 CEYeHUS U MaTepuaia

8. IlpoBepka mpaBuia CIOKEHUS HANPSHKEHUI NP MOCIeI0BATEILHOM COSTUHEHUH JIBYX PE3UCTOPOB

9. TlpoBepka nmpaBuia Ajsl CHIIbI TOKA MpU MapauieIbHOM COeIMHEHUN PE3UCTOPOB

10. Onpenenenne paboThI ANEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop

11. Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOpe

12. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UITYLIETO Yepe3 JaMIOUYKYy, OT HANpsHKEHHs Ha Hel

13. Onpenenenue KII/] narpeBaresns

14. HccnenoBaHue MarHUTHOTO B3aUMOICUCTBUS MTOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU UX 00BEIUHEHUH U pa3/IeJICHUH

16. VccnenoBanue ACTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIKY

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI B3aHMMOJICHCTBUSL KATYIIKU C TOKOM U MarHuTa Ot
CHJIBI TOKA U HAIPaBJICHUS TOKA B KATYILIKE

18. M3yuyenue neiiCTBUS MAarHUTHOTO MOJIsl HA TPOBOJAHUK C TOKOM

19. KonctpyupoBanue U u3ydeHHe pabOThI AJIEKTPOJABUTATEINS

20. Uzmepenue KII/] anekTpoaBUraTeabHON yCTaHOBKH

21. OnpITBl MO HCCIAEAOBAHUIO SIBICHUS SJIEKTPOMArHUTHOM MHIYKUMU: HCCIEAOBAaHUE W3MEHEHUM
3HAUYEHMS ¥ HAPABJICHUS] MHIYKIIHOHHOTO TOKa

oakrwdE

9 kaacc

Pazgen 8. Mexanuueckue siBJIeHUA

Mexanuueckoe aBUkeHHe. MarepuanbHas Touka. CuctemMa oTcuéra. OTHOCUTENBHOCTh MEXaHMYECKOTO
NBUKeHUs. PaBHOMEpHOE npsiMouHelHOe ABMKeHue. HepaBHoMepHOe npsMoanHelHoe ABukeHue. CpeHss
Y MTHOBEHHAs1 CKOPOCTh TeJa IPU HEPABHOMEPHOM JIBUKEHHUH.

Yckopenue. PaBHoyckopeHHOE npssMosinHelHoe nBrxkeHne. CBoboaHoe nagenue. OnbiTel [Namues.

PaBHOMepHOE NBIKEHHE IO OKpY)HOCTH. [lepuos u yactora obpamieHus. JIunelHas u yrioBasi CKOPOCTH.
LleHTpOCTpEMUTEIBLHOE YCKOPEHUE.



ITepsbiit 3axkoH Herorona. Bropoit 3akon Hetorona. Tperuit 3axkon HetotoHa. [IpyuHIun cynepno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus:: cuia TpeHHs CKOJIbXEHHUS, CHJIa TPEHUS MOKOsI, IPYrue BUIbI
TpEHMUS.

Cuna TAXKECTHM M 3aKOH BCEMHPHOTO TATOTEHUS. YCKOPEHHE CBOOOJHOrO majaeHus. JBHKeHue IIaHeT
Bokpyr Cousnia (MC). [lepBas kocmudeckasi CKopocTb. HeBecoMOCTb U meperpys3Ku.

PaBHOBecue MarepuanbHO TOUKH. AGCOIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO TeNa ¢ 3aKPEIUIEHHON
ocCbl0 BpauieHus. Moment cuwibl.  LleHTp TsokecTH.

Wmnynec Tena. M3meHnenue ummynbca. MMmynbc cuiibl. 3aKOH COXpaHEHHUs HMIlyibca. PeakTtuBHOE
neukenue (MC).

Mexannueckast paboTa ¥ MOIIHOCTh. PaboTa cmi TspkecTH, ynpyroctu, TpeHust CBsi3b SHEPTUU U pabOTHI
[loTeHumanpHas 3HEprusi Teja, MOJHATOIO HaJ MOBEPXHOCThIO 3eMuid. [loTeHumanbHas 3HEpPrusl ckaTou
npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOW 3HEPIHU. 3aKOH COXPAHEHUSI MEXAHUYECKOM
SHEpPruMu.

JdeMoHcTpauuu

1. HaOnroneHrne MEXaHUYECKOTO ABM)KEHUS TeJla OTHOCUTENILHO Pa3HbIX TEJ OTCUéTa

2. CpaBHeHHeE ITyTeH U TPACKTOPUH IBUKEHUS OJJTHOTO M TOTO K€ TeJIa OTHOCUTENFHO PAa3HBIX TeJl OTCUETA

3. M3mepeHne CKOPOCTH M YCKOPEHUS IPSIMOJIMHEHHOTO JIBHKCHHUS

4. UccnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JBMXKEHUS

5. Habmronenue qBuxkeHUs Tela M0 OKPYKHOCTH

6. HaGmionenue MexaHWYeCKMX SIBIIEHUH, NpOHUCXOIAUIMX B cucreMe otcuéta «Tenmexka» mnpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENILHO KaOHHeTa (PU3UKU

7. 3aBUCHUMOCTb YCKOPEHHS TeJIa OT MAcChl TeJla M ICUCTBYIOIIEH Ha HETO CHIIBI

8. Halmonenne paBeHCTBa CHJT TIPH B3aUMOJICHCTBHHU TET

9. M3meHeHue Beca Tela MPH YCKOPEHHOM JIBHKECHHUH

10.ITepenaua umiynbca Mpy B3aUMOJIEUCTBUM TEI

11.ITpeoOpazoBaHus YHEPTUN TIPH B3AUMOICHCTBUH TEJl

12.CoxpaHeHnne UMIyabca MpU HEYIPYTroM B3aUMOJICUCTBUH

13.CoxpaHeHue uMIyabca mpu abCOTIOTHO YIIPYTrOM B3aUMOACHCTBUH

14.HabmroneHne peakTHBHOTO IBYDKCHHS

15.CoxpaHeHne MEXaHMYECKO YHEPTUU TIPH CBOOOHOM IaJICHUN

16. CoxpaHeHME MEXaHUYECKOW SHEPTUHU MPU JBHKEHUU TEJIa MO JEHCTBUEM MPY>KUHBI

JlaGopaTopHblie padoThbI M ONBITHI

1. KoHctpyrpoBaHHe TpakTa JIjsl pa3roHa U AaJbHEHIIIEro paBHOMEPHOTO JIBMKEHUS IIAPUKa W TEJIEKKU

2. OmpeneneHue cpelHed CKOPOCTH CKOJBKEHHUS Opycka WM JABM)KCHHS IIapHKa [0 HAKIOHHOM
IIJIOCKOCTH

3. Omnpenenenre yCKOpeHUs Tella TPy PaBHOYCKOPEHHOM JIBHKEHUU 10 HAKJIOHHOM MJI0CKOCTH

4. HccnenoBaHue 3aBUCHMOCTH INYyTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM [BIKEHUHM 0Oe3 HayalbHOU
CKOPOCTH

5. IIpoBepka rumoTesbl: eciiv MpU PaBHOYCKOPEHHOM JBM)KEHHUU 0€3 HAa4allbHOW CKOPOCTU MYTH OTHOCSTCS
KaK psii HEUETHBIX YUCEN, TO COOTBETCTBYIOIIHUE POMEXYTKH BPEMEHHU OJIMHAKOBBI

6. HMccrnenoBaHue 3aBUCMMOCTH CHIIBI TPEHHSI CKOJIBKEHUS OT CHJIBI HOPMAJILHOTO JIABJICHUS

7. Onpenenenne K03PGUIIUCHTA TPEHUS CKOJIbXKEHUS

8. Omnpenenenue KECTKOCTU MPYKUHBI

9. Onmnpenenenue pabOThl CHJIBI TPEHUS IPU PABHOMEPHOM JIBWKEHHM Tela IO TOPU30HTAIbHOMN
MIOBEPXHOCTU

10.0npenenenue paboOThl CUJIBI YOPYTOCTH MNpH TOAbEME Tpy3a C MCIIOJIb30BAaHHEM HEIMOJBM)KHOTO U
MOJIBUKHOTO OJIOKOB

11. UzyueHue 3aKkOHa COXpaHEHUS SHEPTUU

Pa3zgen 9. Mexannyeckue K0J1e0AHUA M BOJTHBI

KonebarensHoe JABWOKCHUC. OCHOBHBIC XapaKTCPUCTUKU KOJIeOaHUI: nepuon, 4Yacrora, aMIUIATYyAaA.
MaremaTtuueckuii u HPY)KHHHLIﬁ MAasiTHHUKH. HpeBpameHHe SHECPruu IMnpu KoJIe0aTeIbHOM JABHKCHHUU.
3aTYXaIOH_II/IC KOJIeOaHMSI. BBIHY)KILCHHBIG koiieOanms. Pe3omanc. Mexanudeckne BOJHBL. CBOMCTBa



MeXaHMYeCKUX BOJIH. [Ipo nonbHBIE U monepevHbie BOJIHBL J[JTMHA BOJHBI M CKOPOCTH €€ paclpoCTpaHEHHS.
MexaHnnyeckue BOJIHBI B TBEPAOM Telle, celicMuueckue BojaHsl (MC).

3ByK. 'poMKOCTB 3ByKa 1 BbicOTa TOHA. OTpakeHnue 3Byka. IHQpa3ByK U yIbTpa3ByK.

JdeMoHcTpanuu

1. Habnronenue koneOaHMid TEN O NIEHCTBUEM CHUJIBI TSDKECTH U CHIIBI YIPYTOCTH

2. Habmonenue konebaHmii rpy3a Ha HUTU U HA TIPYKUHE

3. HaGnroneHue BRIHY)KJICHHBIX KOJIEOAaHUN U pe30HaHCa

4. PactipocTpaHeHue IPOJI0JIbHBIX U MOTEPEYHBIX BOJIH (HA MOJICIIH)

5. HabGnroneHue 3aBHCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI

6. AKyCTHUECKUI pe30HaHC

JlabopaTopHbie paGoThbl U ONBITHI

1. Onpenenenne 4acTOTHI U MIEPHOA KOJIEOaHUH MAaTEMAaTHYECKOTO MasiTHUKA

2. OnpesneneHue YacTOThl U EpUoa KoJeOaHUH NPY>KMHHOT'O MasgTHUKA

3. UccnenoBaHne 3aBUCUMOCTH TTEpHO/Ia KOJICOaHUH ITOABEIICHHOTO K HUTH I'py3a OT JJTHHBI HUTH

4. UccrnienoBanue 3aBUCUMOCTH TEPHOA KOJICOAHUH MPYKHHHOTO MasiTHUKA OT MAaCChI Tpy3a

5. IIpoBepka HE3aBUCUMOCTH MepHoJia KojJebaHui rpy3a, MOABEUIEHHOIO K HUTH, OT MacChl rpy3a

6. OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD TEPHOAA KOJIEOaHUH MPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a
U )KECTKOCTU IIPYKUHBI

7. VI3amepeHue yCKOpeHusi CBOOOHOTO TMaIEHUS

Paszpen 10. DiekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbBI

DJIEKTPOMAarHuTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. (CBOMCTBA AJNEKTPOMArHUTHBIX BoJH [lkama
ANIEKTPOMATrHUTHBIX BOJIH. VCIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JJIS1 COTOBOM CBSI3H.

DneKTpoMarHuTHas nmpupoja ceera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

JdeMoHcTpanuu

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH

2. BoyIHOBBIE CBOMCTBA CBETA

JlaGopaTopHblie padoThI M ONBITHI

1. I3yueHnune CBOMCTB JIEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOMIIBHOTO TenedoHa

Pa3nena 11. CBeToBLI€e SIBJEHHUS

JlyueBas monenb cBeta. Mctounuku cBera. [IpsmMonuHeiiHoe pacnpocTpaneHue cBeta. 3atMenust CoJiHIa 1
Jlynsl. Otpaxenue cBera. [lmockoe 3epkasio. 3akOH OTpaKEHHS CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus cBeta. [lonHoe BHyTpeHHee oTpaxkeHue cera. lcnonap3oBaHue
MIOJIHOTO BHYTPEHHETO OTPa)KEHUS B ONTUYECKUX CBETOBOIAX.
JIunza. Xon nmydeit B auH3e. OnTtrdeckas cucreMa QoToarmapara, MUKpockona u Teneckona (MC). ['ma3
KaK OINTUYecKas cucreMa. bn3opykocTh U AadbHO30PKOCTb.
Pasznoxxenne Genoro ceera B crektp. OnbiTel HptoToHa. CnokeHHE CIEKTpalbHBIX LIBETOB. Jlucrepcus
CBeTa.
JdeMoHcTpanun
[IpsmonuHeitHOE pacpoCcTpaHeHHEe CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300paxkeHnii B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenominenue cBera.
OnTryeckuii CBETOBO/I.
Xon tyuyeit B coOuparoiie JuH3e.
XoJ Jlydel B pacCeUBaroLe JIUH3E.
[Toyuenue n300pakeHnii ¢ TOMOIIBIO JTUH3.
[TpunHIMn neiicTBus GoroanmapaTa, MUKPOCKOTIA U TEJIECKOIIA.
10.Mopensb rnasa.
11.Pa3nosxxenue 6e10ro cBeTa B CIEKT).
12.ITomyuenue 6e10ro cBeTa MPH CIOKEHUH CBETA PA3HBIX I[BETOB.
JlabopaTopHbie pa0oThbl U ONBITHI
1. VccnenoBanre 3aBUCMMOCTH YIJIa OTPaKeHUsI CBETOBOTO Jiyda OT yrija MajeHusl.

wWCoNo~wWNE



2. VzyueHne xapakTepUCTUK N300pakeHUs peMeTa B IJIOCKOM 3epKaJie.

3. HccnepmoBanue 3aBHCHMOCTH yrila TPEJIOMIICHHS CBETOBOTO Jiyya OT yIJIa MaJACHUS Ha TpaHUIE
«BO3TyX—CTEKJIIO».

4. TlonydeHnue N300paXeHHI ¢ TOMOIIHIO COOUPAIOIIEH JIMH3BI

5. Onpenencane (POKYCHOTO PacCTOSHUS M ONTUYECKON CHIIBI CO OMpAIOIIEH JINH3HI.

6. OIBITHI IO Pa3JI0KEHUIO OEJI0Tr0 CBETA B CIIEKTP.

7. ONBITH IO BOCHPUATHUIO IIBETA PEAMETOB IIPH UX HAOIIOIEHUH Yepe3 LBETOBBIC (DUIBTPHI.

Pazgen 12. KBantoBble AIBJIeHUA

OneiTel Pezepdpopna u minanerapHas mozenb atoma. Monens atoma bopa. Mcnyckanue u morsouieHue
ceera aromoM. KBaHThI. JIMHEWUYaThIe CIIEKTPBHI.

PannoaktuBHoCTh. Anb(da, O6era u ramma uznydeHus. CTpoeHue atoMHOro snapa. HykioHHas mojneinb
aTOMHOTO siapa. M30Tomnsl.

PannoaxTtuBHbIe peBpanienus. [lepros nomypacmajga aTOMHBIX SAEp.

SnepHble peakiu. 3aKOHbI COXPAHEHHUS 3apsI0BOTO M MAcCOBOTO YMCEN. DHEPIusl CBSI3U aTOMHBIX SEp.
Cas13b Macchel 1 dHepruu. Peakiuu cunTesa u aenenus siaep. Mcrounnku snepruu Comnnna u 38631 (MC).

Snepnast snepreruka. JleicTBUs paiOaKTUBHBIX U3Iy4eHHUI Ha xuBble opranu3msl (MC).

JdeMoHcTpanuu

1. CrexTpbl U3Ty4eHUs U NOTJIOLICHHUSL.

2. CrieKTphbl pa3IMYHbIX Fa30B.

3. CnexTp BOJaOpoOa.

4. HaGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéryrika HOHU3UPYIOIIUX U3ITYYEHUH.

6. Perucrpanus u3iaydeHus NpUpOIHBIX MUHEPAJIOB U MPOJIYK TOB.

JlabopaTopHblie padoThbI M ONBITHI

1. HaGmroieHre CIIOMIHBIX M IMHEWYAThIX CIIEKTPOB U3ITyUEHHUS.

2. HccrnenoBanne TPEKOB: U3MEPEHUE IHEPTUN YACTUIIBI TT0O TOPMO3HOMY ITyTH (110 oTorpadusim).

3. 3mepenue painoakTUBHOTO (OHA.

IToBTOPHUTENbHO-00001IAKOIUI MOAYJIb

[ToBTOpHUTETEHO-0000AIONIIMA  MOIYJIb TIPeAHA3HAYECH JJII CHCTEMaTH3aluu W 0000IIeHUs
MPEIMETHOTO COJEP)KaHUSI U OIbITa JACATENbHOCTH, MPUOOPETEHHOTO MPH H3YyUYEHUH BCEro Kypca
¢buzuky, a Takxke WISl NOAroToBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMEHY IO (U3HMKE ISt
00y4JaromIuxcsi, BEIOPABIIMX ATOT YUCOHBIN MPEIMET.

[Ipu u3yyeHUM TaHHOTO MOIYJISI PEealUu3ylOTCsI U CUCTEMATU3HUPYIOTCS BUIBI JAESITEIbHOCTH, Ha
OCHOBE KOTOPBIX OOecnedyuBaeTCsl JOCTHKEHHE MNPEAMETHBIX M MeETalpeAMETHBIX IUIAaHUPYEMBbIX
pe3yapTatoB 00ydeHUs, (OpPMUPYETCs €CTECTBEHHO-HAay4yHasi TIPaMOTHOCTh: OCBOCHHE Hay4HBIX
METOJIOB UCCJICIOBAHUS SIBJICHUI IPUPOJIbI U TEXHUKHU, OBJIAZICHUE YMEHUSIMHU OOBSICHATH PU3NUECKHE
SIBJICHUSI, TIPUMEHSsS TIOJIyd€HHbIE 3HAHUs, pelaTh 3ajJadyd, B TOM 4YHCIE KAa4eCTBEHHbBIE U
SKCIIEpUMEHTAJILHBIC.

[IpuHIMNIHANTBEHO NIEATEBHOCTHBIA XapaKTep HAaHHOIO pasjielia peaju3yercss 3a Cc4ET TOro, 4To
ydalydecsl BBITIOIHSIOT 33aJaHusl, B KOTOPBIX UM MpejlaraeTcs:

- Ha OCHOBE TMOJIyYCHHBIX 3HAHUW pacrmo3HaBaTh U HAYYHO OOBACHATH (PU3MYECKHE SIBIICHHUS B

OKpYKalollel MpUpoJie U MOBCEIHEBHON KU3HU;

- UCIIOJIb30BaTh HAay4YHbIE METOJbI HUCCIEAOBaHUS (PU3UUYECKUX SBJICHUM, B TOM YHCIE JJIsI MPOBEPKHU

TUTIOTE3 U TIOJYyYEHHUS TEOPETHYECKUX BBHIBOJIOB;

- OOBSICHATH HAy4yHBIE OCHOBBI HamOoliee BaXXHBIX JOCTH)KEHHUN COBPEMEHHBIX TEXHOJIOTHH,

HaTrpuMep, MPaKTHYECKOr0 HCIIOJL30BAaHUS Pa3IUYHBIX HUCTOYHHUKOB DHEPTHHM HAa OCHOBE 3aKOHA

MpEBpAIISHUS U COXpPAaHESHUs BCEX U3BECTHBIX BUIOB YHEPTHUMU.

3. [Inanupyembie pe3yabTaThl 0CBOEHUs YueOHOro npeamera «@u3nka» Ha ypoBHE OCHOBHOTI'0

001rero oopasoBanus

H3y‘ICHI/IC (I)I/I3I/IKI/I Ha YpPOBHC OCHOBHOTO OGH.[CFO O6p330BaHI/I}I HalpaBJICHO Ha JOCTUKCHUC
JIMYHOCTHBIX, METAIPCAMCETHLIX U NIPECIMCTHBIX O6pa3OBaTCJ'H:HBIX PE3YJIbTATOB.



B pesynbraTe nzyueHust Gpu3MKM Ha ypoBHE OCHOBHOTO 0011ero oOpa3oBaHus y oOygaromerocsi OyayT
c(hOpMHUPOBAHBI CIICAYIONTUE INYHOCTHBIC PE3YIbTAThl B YACTHU:
1) naTpHOTHYECKOTr0 BOCTIUTAHUSA:
- IPOSIBJICHUE MHTEPECca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUUCKON (pU3NUECKON HAYKH;
- IICHHOCTHOE OTHOIIIEHUE K JOCTHKCHHSIM POCCUUCKUX YUEHBIX-(DU3UKOB;
2) rpaIaHCKOr0 M TYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:
- TOTOBHOCTh K AKTUBHOMY Y4YacTHIO B OOCYXICHHH OOIIECTBEHHO 3HAYUMBIX U STHUYECKHX IMPOOIEM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTUKEHUN (PU3UKH;
- OCO3HAHHUE BAXKHOCTU MOPAIBHO--3THYECKUX MMPUHIIUIIOB B IEATEILHOCTH YIYEHOTO;
3) 3¢TeTHYEeCKOr0 BOCIIUTAHMS:
- BOCIPHUATHE DCTETUYECKHX KAa4eCTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO IOCTPOEHUsS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI0 MO3HAHUSA
- OCO3HaHWE IEHHOCTU (U3MYECKOM HAYKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUpPA, OCHOBHI Pa3BUTHS
TEXHOJIOTMH, BAXKHEHNIIIEW COCTABIIAIOIIEN KYIbTYpHI;
- pa3BUTHE HAYYHOU JTH0003HATEILHOCTH, HHTEpPECA K UCCIIET0BATEIIbCKON IEATETbHOCTH;
5) dopmupoBanusi KyJbTYPbl 310POBbS U IMOIMOHAIBLHOIO 0J1IATONOJYYHS:
- OCO3HAHME IIEHHOCTH Oe30macHOro o0pas3a KM3HW B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BaXKHOCTH
mpaBuJ 0€30MACHOTO TTOBEJCHUSI Ha TPAHCIIOPTE, HA JOPOTaX, C ANEKTPUUECKUM U TEIIOBBIM 000pyI0BaHUEM
B JIOMAIITHUX YCIOBHSIX;
- chOpMHPOBAHHOCTh HaBBIKa pe(IIeKCHH, TpPU3HAHUE CBOETr0 IMpaBa Ha OIMMOKY W TaKOro JK€ IMpaBa y
JPYTroro 4eoBeKa,
6) TPya10BOr0 BOCIIUTAHMS:
- AKTUBHOE YyJYacCTHE B PEIICHUM MPAKTHYECKUX 3a/ad (B paMKax CeMbH, 00pa30BaTEIbHOW OpraHu3alluH,
ropoja, Kpasi) TEXHOJOTUUECKOW M COIMAIbHON HAIPaBJIICHHOCTH, TPEOYIOMUX B TOM YHCIIC U (HU3HMUECKHUX
3HAHWM;
- HTHTEPEC K MPAKTHIECKOMY M3yUEHUI0 MPpo(deccrid, CBSI3aHHBIX ¢ (PU3UKOM;
7) 3K0JIOTHYeCKOr0 BOCIIMTAHUA:
- OpHEHTallMs Ha NMPUMEHEHHE (PU3WUYECKMX 3HAHWM NJIs PEIICHHs 3a7a4 B 00JacTH OKpY)KAloIeh Cpelsl,
IJITAHUPOBAHUS TTOCTYITKOB M OLIEHKU UX BO3MOJKHBIX MMOCTEACTBUMN I OKPY)KAOIIECH CPEIbl;
- 0CO3HaHME II00aTBFHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM H MMyTeH UX perIeHus;
8) apanTanmyu K U3MEHSIOMUMCS YCJIOBUAM COIMATBHON M IPUPOIHOM Cpeabl:
- TOTPeOHOCTh BO B3aWMOJCHCTBUM TIPH BBIMOJHEHWU HCCIACAOBAaHMN MW TPOEKTOB  (pu3HMueckoin
HaIPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTHUX;
- TIOBBIIIICHHE YPOBHS CBOCH KOMIIETEHTHOCTH YePe3 MPAKTUUCCKYIO ACATEIHHOCTD;
- MOTpeOHOCTh B (POPMHUPOBAHNU HOBBIX 3HAHUH, B TOM 4Huciie GOPMYIHPOBATHh HJICH, TOHSATHUS, THIIOTE3BI O
(hU3UYECKUX 00BEKTAX U SBJICHUSAX;
- 0CO3HaHME J1e(OUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
- TUTAHKUPOBAHUE CBOETO Pa3BUTHS B IPHOOPETCHUH HOBBIX (DM3MYECCKUX 3HAHUM;
- CTPEMJICHHE aHAJIM3UPOBAaTh W BBISBIATH B3aMMOCBS3U MPUPOJIBI, OOMIECTBA U AYKOHOMHUKH, B TOM YHCIIE C
HCIIOJIb30BAaHUEM (PU3NYECKUX 3HAHHM;
- OIICHKa CBOMX JICHCTBUH ¢ Y4€TOM BIHMSHUS Ha OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX TJ00aTbHBIX
OCJICACTBUH.

METAIIPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOCHHS MpOrpaMMbI MO (HU3UKE HAa YpPOBHE OCHOBHOTO oO0Imiero oOpa3oBaHus Yy
oOyuaromierocss OyayT chOpMUpOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOUAIONINE MO3HABATEIbHBIC
yHHUBEpCalIbHbIE YUeOHbIC ACWCTBUS, KOMMYHUKATUBHBIC YHUBEPCATbHbIC YUeOHbIE NEHCTBUS, PETYIATHBHbBIC
yYHHUBEpCaIbHbIC yUeOHbIE TEHCTBUS.

Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE Y4eOHbIE 1eiicTBUS
ba3oBble Joruyeckue aeMcTBUA:
- BBIABIIATH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBHEKTOB (SIBIICHUH);
- YCTaHaBIIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCHU(HUKAIIIN, OCHOBAHHUS ISl 0000IIEHUS U CPAaBHEHUS;



- BBIIBIISITh 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS B pacCMaTpUBAaEeMbIX (DakTaxX, NAaHHBIX U HAOIIOJCHMSX,
OTHOCAIIIUXCA K (1)I/I3I/I‘I€CKI/IM SABJICHUAM,
- BBIABJIATH NPUYUHHO--CIICACTBCHHBIC CBA3KU IIPU H3Y4YCHHUU Q)HSHHGCKI/IX SIBJIEHUN U nmponeccoB, ACIaTb
BbBIBOJIbI C HCIHOJIb30BAHUECM JCAYKTUBHBIX W HWHIAYKTUBHBIX YMO3aKJIIO‘-IeHI/II71, BbIABUT'ATh TUIIOTE3BI O
B3aNMOCBA3AX (1)H3quCKHX BCJINYNH,
- CaMOCTOSITENILHO BBIOMpATh CHOCOO pernieHus ydeOHOUW (u3nveckol 3amaun (CpaBHEHHE HECKOIBKUX
BapUAHTOB PEIICHUsI, BRIOOp HAaMOO0JIee MOAXOISIIETO ¢ YYETOM CaMOCTOSTEIHHO BBIJICTICHHBIX KPUTEPUEB).
Ba3oBble nccienoBareibcKkue 1elCTBUS:
- HCTIOJTB30BaTh BOIIPOCKHI KaK MUCCIIC0OBATEIHCKUH HHCTPYMEHT MTO3HAHMS;
- NPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIaHY OIBIT, HECJIOKHBIM (U3NYECKHI IKCIEPUMEHT,
HeOoJIbII0e HccaeIoBaHne (PU3UIECKOTO SBIICHHS,
- OLICHUMBATb Ha NPHUMCHUMOCTb M JOCTOBCPHOCTH I/IH(i)OpMaHI/IIO, MOJIYYCHHYIO B XOA€ HCCICAOBAHHA WA
IKCIIEPUMEHTA;
- CaMOCTOSITEIBbHO (hOpMYyTUPOBaATH OOOOIIEHUS W BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHOTO HAOIIOACHMUS,
OIIbITa, UCCICAOBAHUA,
- IMPOTHO3UPOBATHL BO3MOXKHOC ILanLHeﬁmee Pa3BUTHC (1)I/I3I/I‘-IGCKI/IX mponeccoB, a TaKXKC BbIABUT'ATH
MMPECAIIOJIOKCHUA 00 ux PAa3BUTHUHU B HOBBIX YCIIOBHAX U KOHTCKCTAX.
Pa6ora ¢ undopmanmueii:
- IPUMEHAThH Pa3INYHbIE METObl, HHCTPYMEHTHI U 3alpOChl IPU MOUCKE U 0TOOPE MHPOPMAIIH UM JaHHBIX
¢ y4€TOM IPEIIOKEHHON yueOHOH (hM3HUeCcKOoU 3a/1auu;
- aHaJM3HUpOBaTh, CHCTEMATH3UPOBATH W HUHTEPIPETUPOBATh HH(GOPMALMIO PA3IUYHBIX BHUJIOB U (POpM
MIPEJICTaBJICHHS;
- CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (QOpMYy HpeACTaBieHHS HHGOPMalUU U WUIIOCTPUPOBATH
peliaeMble 3a7a4u HECJIOKHBIMHM CXeMaMU, TuarpaMmmMamu, HHOM rpa@ukoi 1 uX KOMOMHAIMSIMH.

KoMMyHMKaTHBHbIE YHUBEpPCaAJIbHbIE y4eOHbIe 1eiiCTBUS:
- B xoJe OOCYXIeHHsS yd4eOHOTO MaTepuaia, pe3yJabTaToB J1abOpaTOPHBIX pabOT M TPOEKTOB 3a/1aBaTh
BOINIPOCHI IO CYIIECTBY OOCYKJae€MOMl TeMbl M BBICKAa3bIBaTh WJEH, HAllEJICHHbIE HAa pEIICHHE 3alayd U
MoJyIepKaHue OJIarokenaTeIbHOCTH OOIICHUS;
- COMNOCTAaBIISATh CBOU CYXKICHHS C CYKICHHUSMHU JPYrUX YYaCTHUKOB JHaliora, OOHapyKHUBaTh pa3jivyuue U
CXOJICTBO TTO3UITHA;
- BBIPQXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;
- MyOJUYHO MPEACTaBIATh PE3yJbTaThl BHIIIOJIHEHHOTO (PU3UYECKOrO OMbITa (IKCIIEPUMEHTA, UCCIEIOBAHUS,
MPOEKTA);
- MOHUMaTb W HCMOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M HWHIAUBUAYAJbHON pabOThl MpPHU pPELICHUU
KOHKPETHOM (pU3ndecKoi mpoOIeMsl;
- IPUHUMATh 11eJI1 COBMECTHOM eATEIbHOCTH, OPraHU30BbIBATh JICHCTBUS MO €€ JOCTHKEHHIO: PaCIpeeiiaTh
poJin, 00CYKIaTh MIPOLIECCH U PE3YIHTATHI COBMECTHOM pabOThI, 0600111aTh MHEHUS HECKOJIBKUX JIIOJICH;
- BBINOJHATH CBOIO YacTh pPalOThHI, JOCTUras KayeCTBEHHOTO pe3ylbTaTa IO CBOEMY HAINpaBICHHUIO U
KOOPJIUHUPYS CBOU JCHCTBUS C JPYTUMHU YIEHAMU KOMaH/IbI;
- OILICHMBAaTh KayeCcTBO CBOEro0 BKJIaJa B OOMMIA MPOAYKT MO KPUTEPUSM, CaMOCTOATEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe AelicTBUS

Camoopranm3anus:
- BBIABIIATH IPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYAIUSIX, TPEOYIOMUX IS petieHus] GU3NYECKUX 3HAHMIA;
- OPUEHTHPOBATHCA B PA3NUYHBIX MOAXOJAX MPUHATHUS pElIeHUN (MHIUBUAYaJbHOE, MPUHATHE PEIICHUs B
rpyImme, NpuHITHE PElIeHUi rpynmoil);
- CaMOCTOSITENTFHO COCTABJIATH aJITOPUTM pelieHus GU3NUYECKOM 3aauul WK TUTaHA UCCIIEeIOBaHUS ¢ YUETOM
UMEIOIIUXCA PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJJiaraeMble BapHaHTHI
peLIeHu;
- IenaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPO.Ib, IMOLMOHAIbLHBIH HHTEJLIEKT:
- 1aBaTh aJ€KBATHYIO OIIEHKY CUTYyallU U TpeyiaraTh MiaH e€ U3MEHEeHHUS,



- OOBSACHATH MPHUYUHBI JOCTHXKEHUA (HEJOCTHIKEHHUS) pe3ylbTaTOB JEATEIBbHOCTH, JaBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

- BHOCUTHh KOPPEKTHUBBI B JESITEIHHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (PU3MUECKOTO HCCIICAOBAHUS HIIU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, N3MEHUBIINUXCSA CUTYAIMH, YCTAHOBICHHBIX OIINOOK, BO3HUKIINX
TPYIHOCTEN;

- OIICHMBATh COOTBETCTBHE PE3yJIbTaTa LEJIU U YCIOBUSM;

- CTaBUTH ceOs Ha MECTO JAPYTrOro 4YeloBeKa B XOJe CIopa WIH AUCKYCCHM Ha HAy4YHYIO TeMY, OHMMATh
MOTHUBBI, HAMEPEHHUSI U JIOTUKY JPYroro;

- TIpU3HABaTh CBOE MPaBO Ha OMIMOKY MPH pelIeHUH (U3NYECKUX 33/1a4 WM B YTBEP)KICHUAX HA HAYYHBIC
TEMBI M TAKOE K€ IIPAaBO APYroro.

INPEAMETHBIE PE3YJbTATbBI

7 KkJaace

K koHmy oOydyeHuss B 7 KkJjacce TpeIMETHBIC pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpa)xaTh
c(OPMUPOBAHHOCTh Y OOYYAIOIINXCS YMEHUMN:

- HWCHOJB30BaTh MNOHSATHSA: (U3WUYECKHE W XUMHYCCKUEC SIBJICHUS; HAOJIOJACHUE, JKCIICPUMECHT,
MOJICJIb, THUIOTE3a; CIUHUILI (U3UYCCKUX BEJIWYHH; aTOM, MOJICKYJIa, arperaTHBIC COCTOSHUS
BemiecTBa  (TBEpJOE, IKUIKOE, Ta3000pa3HOE); MEXaHWYEeCKoe JBIKeHHE (paBHOMEPHOE,
HEPAaBHOMEPHOE, MPSIMOJIMHENHOE), TPAEKTOPUs, paBHOAEHCTBYIOLIas cuil, aedopmauus (ympyras,
IJIacTUYECKasi ), HEBECOMOCTh, COOOIIAIOIIINECS COCY/IBI;

- pasnmu4arh sBIeHHS (MUd@y3us; TEIUIOBOE IBHKESHHWE YaCTHI] BEIIECTBA, PABHOMEPHOE JBHIKCHHC;
HEpaBHOMEPHOE JIBIDKCHHE; WHEPITUS, B3aUMOJICHCTBHE TEJI; PAaBHOBECHE TBEPJBIX T C 3aKPCIUIEHHOH
OCBIO BpaIllCHHS; Tepeaada JaBIICHUS TBEPIBIMH TeJaMU, >KHIAKOCTSIMH M Ta3amu; armochepHoe
JaBJICHUE; TUUIaBaHUE TEJI, IPEBpAICHUS MEXaHWYSCKOW SHEPruH) IO OIHCAHUIO MX XapaKTePHBIX
CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHPYIOIIHUX JTAHHOE (DU3HIECKOC SIBJICHHE;

- pacnio3HaBaTh IIPOSIBJIEHHME W3YUYEHHBIX (QU3NYECKUX SIBJIICHUH B OKPYXAIOILIEM MHUpPE, B TOM
yucie GU3NUEeCcKUe sIBJICHUS B IPUPOJIE: MPHUMEPHI JABHKEHUS C Pa3IUYHBIMU CKOPOCTSMHU B )KUBOM U
HEXHUBOHW MPUPOLE; NeUCTBUE CUIIbI TPEHUS B MPUPOJIE U TEXHUKE; BIUSHUE aTMOCHEPHOTO J1aBICHUS
Ha JKMBOW OpraHu3M; IUIaBaHUE pbIO; pblUard B TeEJIE YeJIOBEKa; IPU 3TOM IMEPEBOJIUTH
MPaKTUYECKYIO 3aZlayy B Y4e€OHYI0, BBIACISITH CYILIECTBEHHBbIE CBOMCTBA/MPU3HAKU (UIUUECKUX
SIBIICHHM;

- ONHCHIBATh M3YUYECHHBIE CBOWCTBA TeNl U (PU3MYECKHUE SIBJICHUS, UCMOIB3Ys (PU3NUECKUE BEIUYNHBI
(Macca, 00bEM, IIJIOTHOCTH BEIIECTBA, BpeMsl, IIyTh, CKOPOCTb, CPEIHSISI CKOPOCTh, CUJIa YIPYIOCTH,
cuia TSDKECTH, BeC TeJla, Ccujla TpeHHs, JaBieHue (TBEPAOro Tena, IKHUIAKOCTH, Trasa),
BBITAJIKMBAIOIIAsl CHJIa, MeEXaHW4eckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIJIbI,
K03 GUIMEHT MOJIE3HOrO ASUCTBUS MEXaHU3MOB, KHHETHYECKasi U MNOTEHIMAIbHAsI dHEPrus); Mpu
OIMCAHUU ITPABUJIIBHO TPAKTOBATh (PU3MUYECKUN CMBICI UCMOIb3YEMbIX BEIMYUH, UX 0003HAUCHUS U
€IUHULBl (U3UYECKUX BEIHWYHH, HAXOAUTh (OPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (DUZUYECKYIO
BEJIMYMHY C JPYTUMH BEIMYUHAMH, CTPOUTH TpaUKH H3YYEHHBIX 3aBUCUMOCTEH (U3HUYECKUX
BEJINYMH;

- XapakTepu3oBaTh CBOMCTBa Tel, (PU3UUYECKHUE SBJICHUS M MPOLIECCHI, HCMOJb3ys IMpaBuUiia
CIIOKEHUsI cuJl (BIOJIb OJTHOU mpsiMoii), 3akoH ['yka, 3akon [lackams, 3akoH Apxumena, IIpaBUiIO
paBHOBecus pbluara (6J0Ka), «30JI0TO€ MPaBUIO» MEXAHUKH, 3aKOH COXPAHEHUs MEXaHUYECKOU
SHEPruM; MPU 3TOM JaBaTh CJIOBECHYIO ()OPMYIHMPOBKY 3aKOHA M 3aMHCHIBATh €r0 MaTeMaTHYECKOE
BBIpaXXEHUE;

- OOBSICHATH (PU3MUYECKHUE SIBJICHUs, TIPOIECChl M CBOWCTBAa TEJl, B TOM YHCIIE U B KOHTEKCTE
CUTyaIluil TMPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISITH MPUUYUHHO-CIIECACTBEHHBIE CBSI3H,
CTPOUTH OOBSICHEHHE Hu3 |—2 JOrMYecKux IImaroB ¢ omopol Ha 1—2 u3ydYeHHBIX CBOMCTBaA
(przngeckux sBIeHUN, GU3NISCKUX 3aKOHA I 3aKOHOMEPHOCTH;

- pemiath pacu€THbIC 3aa4ud B 1—2 NEWCTBUS, UCIIONB3Ys 3aKOHBI U (POPMYIBI, CBS3BIBAIOIINE
(pr3uyeckue BeMWMYMWHBI: HA OCHOBE aHaldM3a YCJIOBUS 3aJadd 3alluChIBaTh KPAaTKOE YCIIOBHE,
MOJACTAaBIATh (DU3UYECKHE BEIUUYHHBI B (POPMYIIBI U MPOBOAUTH PacUEThl, HAXOAUTHh CIPABOYHBIC
JTaHHBIE, HEOOXOIUMBIE JJIs1 PEIISHUsS 3a/7a4, OLIEHUBATh PEATUCTUYHOCTD MOTyYeHHON (hU3UIECKON
BEJIMYHHBI;



- pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO pEIIUTh MNPU MHOMOIIM (PU3NYECKHUX METOJIOB; B
ONMCAaHUM UCCIIECIOBAHUS BBLACIATh IPOBEPSIEMOE IIPEAIIOJIOKEHHUE (TUNOTE3y), pas3jiudarb U
WHTEPIPETUPOBATH IOJYYCHHBIH pe3yibTaT, HaXOJUTh OIMIMOKH B XOJE ONbITA, JAEJIaTh BHIBOJBI I10
€ro pe3yJbTaram;

- TNPOBOJAUTH ONBITHI IO HAOIIOACHUIO (U3UYECKUX SBJICHUNA WM (U3NYECKUX CBOWMCTB TEII:
(hopmMynIupoBaTh MpOBEpsieMble  MPEANONOKEHUS, COOUpaTh YCTAHOBKY M3  IPEIJIOKEHHOTO
000opy10BaHMs, 3aITUCHIBATH XOJ ONBbITa U (POPMYITUPOBATH BHIBOJIBI;

- BBITIOJIHATH IIPsIMbIE U3MEPEHUSI PACCTOSIHUS, BDEMEHH, MaccChl Teja, 00bE€Ma, CUIIbI U TEMIIEpaTyphbl
C UCIIOJIb30BAHUEM aHAJIOTOBBIX U MU(PPOBBIX IMTPHUOOPOB; 3aITMCHIBATH ITOKAa3aHUs IIPUOOPOB C yIETOM
3aJ1aHHON a0COJIFOTHOM MOTPEIHOCTH U3MEPEHU;

- TpPOBOIUTH HCCIECNOBAHHE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEIHMYMHBI OT JPYrol C
HCIIOJIb30BAaHUEM IIPSIMBIX H3MEPEHUH (3aBUCUMOCTH IYTH PAaBHOMEPHO ABMXKYIIETOCS Tejla OT
BpPEMEHH [BIDKCHHUSI TeJla; CWJIBI TPEHHS CKOJIBKCHHUsS OT Beca Tena, KadecTBa o00paboTku
IMOBEPXHOCTEH TEJI M HE3aBUCUMOCTH CWJIbI TPEHHUS OT IUIOLIAAN COINPUKOCHOBEHUS TEJI; CHIIbI
YOPYrOCTH OT YAJIWHEHUs NPY>KUHBI; BRITAIIKUBAIOWIEH CUJIBI OT 00bE€Ma NOrpy KEHHON YacTu Tena U
OT TUIOTHOCTH HUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJIyOMHBI, Ha KOTOPYIO
MOTPY>KEHO TEJIO; YCIOBUM MJlaBaHUs TeJ, YCIOBUU paBHOBECHs pbhluara U OJIOKOB); y4aCTBOBAaTh B
IUIAaHUPOBAHUM Yy4Ye€OHOIr'o HCCJIeJOBaHUs, COOMPATh YCTAHOBKY M BBINOJHSITH U3MEPEHUs, CIELYs
NpeJIO)KEH- HOMY IUIaHy, (UKCHUPOBATh pE3yJIbTaThl IIOJYYEHHOW 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYMH B BHUJE TMPEJIOKEHHbIX TalOnul ¢ TpadHuKOB, J€JaTh BBIBOABI IO pe3yJibTaTaM
HCCJIEJOBaHUS;

- IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (IJIOTHOCTH BEILIECTBA KUAKOCTU U TBEPIOTO
Tella, cuja TPEHHUsI CKOJIbKEHUs; JaBJI€HHE BO3JlyXa; BBITAJIKUBAIONIAsl CWJia, JEHCTBYIOIash Ha
MOTrpyXKEHHOE B XUAKOCTH TeJio; KOAX(G(GUIMEHT MNOJEe3HOro JIEHCTBUS NPOCTHIX MEXAaHU3MOB),
clieays NpeNIoKeHHONW MHCTPYKIUMU: IPU BBIMOJIHEHUN U3MEPEHUN coOMpaTh dKCIIEPUMEHTAIbHYIO
YCTAaHOBKY U BBIUHCIISATh 3HAUEHHE UCKOMOMW BEJIMYMHBI;

- coOI01aTh MpaBUjia TEXHUKHA O€30MaCHOCTH MIPH padoTe ¢ Ja0opaTOpHBIM 000PYTIOBAaHUEM;

- yKa3plBaThb NPUHLMIBI JEUCTBUS NpPUOOPOB MU TEXHUYECKHUX YCTPOHCTB: BEChbI, TEPMOMETP,
JTUHAMOMETp, COOOIIAI0IIMECs] COCyAbl, OapoMeTp, pblyar, MOJABMXKHBIM M HENOJBMYKHBIH OJIOK,
HAaKJIOHHAs! IUNIOCKOCTB;

- XapaKTepHU30BaTh IMPUHIMUIBI JACHCTBUA M3YYEHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOMCTB C
OIIOPON Ha MX ONHUCaHUA (B TOM YHCIE: NOAIINITHUKH, YCTPOMCTBO BOAOIIPOBOJA, T'UIPaBINYECKUI
IIPECC, MAHOMETP, BBICOTOMEpP, MOPIIHEBOM HACOC, apeOMETp), HUCIIOJb3ysl 3HAHUS O CBOMCTBax
(uznueckux sABICHUN U HEOOXOAUMBbIe (PU3NYECKUE 3aKOHbI U 3aKOHOMEPHOCTH;

- TPUBOIUTH IPUMEPBI/HAXOAUTh WH(POPMAILMIO O MpHUMEpax IPaKTHUYSCKOro HCIOIb30BaHUS
(u3nueckux 3HAHUM B MOBCEIHEBHOM JXM3HM I oOecrnedyeHus: O0e30IaCHOCTH IIpH OOpallleHHUU C
npuoéopamMu M TEXHUYECKMMH YCTPOHCTBAMM, COXPAaHEHHUsI 3JI0pOBbsI U COOJIIOJEHHUS HOPM
SKOJIOTMYECKOr0 IIOBEACHUS B OKpY Kalollel cpene;

- OCYUIECTBISATH OTOOpP HMCTOYHMKOB HH(OpManuu B ceTd VHTepHET B COOTBETCTBHM C 3aJIaHHBIM
IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMUXCS 3HAHUN U IyTEM CPABHEHHS PA3JIMYHBIX HMCTOYHHUKOB
BBIJIEIIATh NH(POPMALIMIO, KOTOPAast ABJISIETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEJIOCTOBEPHOM;

- HCIOJIb30BaTh IIPU BBIIIOJHEHUM Y4YEOHBIX 3aJaHUM HAy4dyHO - INONYJBSIPHYIO JIUTEpaTrypy
(uznueckoro coaepkaHusi, CIpaBOYHbIE MaTepUaIbl, pecypchl ceTu MHTepHeT; BiaaeTh NpuéMamMu
KOHCIIEKTUPOBAHUsI TEKCTa, TpeoOpa3oBaHus UHGOPMAIUU U3 OJTHOM 3HAKOBOM CUCTEMBI B IPYTYIO;

- cO3/1aBaTh COOCTBEHHbIE KpaTKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 HCTOYHUKOB
nHpopManuK (U3NYECKOTO COJEp’KaHUs, B TOM YHUCIIE IMyOJIUYHO JiedaTh KpPAaTKUE COOOIIEHUS O
pe3yJibTaTax MPOEKTOB WJIM Y4YeOHBIX MCCIEOBAaHUM; MPU 3TOM IPaMOTHO HCIOJIb30BaTh WM3Y4YEHHBIN
MOHATUMHBINA amnmapaTr Kypca (pu3HUKH, CONPOBOK/IaTh BBICTYIIJICHUE MPE3eHTallueH;

- NpU BBINIOJIHEHUU YUYEOHBIX MPOEKTOB M HUCCIEAOBAaHUU pacmpenessiTh O00s3aHHOCTH B TpyMHIle B
COOTBETCTBHUH C IIOCTABJIIEHHBIMU 3a/1a4aMH, CJIEIUTH 3a BBIIIOJHEHUEM IlIaHA JIEUCTBUM, aJ€KBAaTHO
OLICHMBaTh COOCTBEHHBIM BKJIaJl B JEATEIIBHOCTh TPYNIIbI; BBICTPAaWBaTh KOMMYHHUKATHBHOE
B3aUMO/JIEUCTBUE, YUUTHIBAsi MHEHHE OKPY’KaIOIIUX.



8 kuacc

K xonmy oOy4yenus B 8 KJiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh
C(OPMHUPOBAHHOCTD y O0OyHAIOIIUXCS YMEHUI:
- MCHOJIb30BaTh MOHSTHSA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHM)KEHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHHMSI BEIIECTBA, KPHUCTAJUIMYECKHME W aMop¢HBIE Tejla, HACBHIIEHHBIA |
HEHACBIIEHHbIII I1ap, BJIAXKHOCTH BO3/yXa; TEMIEpaTypa, BHYTPEHHsSI DHEprus, TEIUIOBOM
JIBUTaTENIb; JJIEMEHTApHbIN DJIEKTPUYECKUN 3apsij, OJJIEKTPUUYECKOE II0JIe, IPOBOJAHUKU U
JUAJIEKTPUKH,
HOCTOSTHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE MOJIE;
- pa3nuuarh SIBJICHHS (TEIJIOBOE pacHIMpEHHE/CKaTue, TeIulonepeaada, TEIJIOBOE PaBHOBECHE,
CMauuBaHUE, KalWUISIDHBIE SIBJICHUS, HMCHApEHHUE, KOHJEHCAallUs, IUIaBJICHHUE, KpUCTaJUIM3aLns
(oTBepaeBaHue), KUMNEHUE, TerJionepenada  (TEMJIONPOBOAHOCTh,  KOHBEKIUS,  M3JIy4Y€HHUE);
AJIEKTpU3aLMsl  TeJl, B3aUMOJICMCTBHE 3apsiioB, JEHCTBUSI JJIEKTPHUUECKOrO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB, JEWCTBHE MarHUTHOrO TIOJISI HA MPOBOJHHUK C TOKOM,
AJIEKTPOMAarHWTHasi MHAYKLMSA) MO OMNH- CAaHUIO MX XapaKTEepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINUX JaHHOE (PU3UYECKOE SIBJICHUE;
- pacrio3HaBaThb MPOSIBJIEHUE M3YUYEHHBIX (PU3NUECKUX SBJIEHUI B OKPYXKAIOIIEM MHPE, B TOM
yucie (pU3NYecKre sIBJICHUSI B MPHU- POJI€: MTOBEPXHOCTHOE HATSDKEHUE M KalWJUISIPHBIC SIBJICHUS B
NpupoJie, KpUCTaibl B npupone, usirydeHue CoiHIA, 3aMep3aHHhe BOJOEMOB, MOPCKHE OpH3HI,
oOpa3oBaHHUE pPOCHI, TyMaHa, WHEs, CHEra; 3JIEKTPUUYECKHUE SIBJICHUS B arMocdepe, IJIEeKTPUUECTBO
’KMBBIX OpPraHU3MOB; MarHUTHOE T10JIe 3eMJIH, JApei(d MoIr0CcoB, poJib MAarHUTHOIO IMOJIS JUJISl KU3HU
Ha 3emJie, TOJISIPHOE CUSIHUE; TIPU 3TOM MEPEBOAUTH MPAKTUYECKYIO 337auy B YYEOHYIO, BBIICISTH
CYILIIECTBEHHbIE CBOMCTBA/TIpU3HAKN (PU3NUECKUX SIBJICHUM;
- ONHUCHIBaTh M3YyYEHHBIE CBOMCTBA Tell M (DU3MYECKHUE SBJICHUS, UCTOJIB3Yysl (PU3NUYECKUE BEJIUYMHBI
(TemnepaTrypa, BHYTPEHHsII JHEPrus, KOJMYECTBO TEIUIOTHI, yJAeJibHas TEeMJI0EMKOCTh BEIIECTBa,
yJieabHasi TeIUIoTa IUIaBJICHUs, yJIeJbHasl TemjaoTa nmapooOpa3oBaHusl, yJejdbHas TenjaoTa CropaHus
TOIUIUBA, KO3((UIMEHT IIOJIE3HOrO JEHWCTBUS TEIJIOBOM MAaIIMHBI, OTHOCHUTEIbHAsl BJIA’KHOCTH
BO3/lyXa, JJEKTPUYECKHUM 3apsd, CWJla TOKa, JJIEKTPUYECKOE HANpPsHKEHHWE, CONPOTHUBIICHUE
MPOBOJIHUKA, YAEIbHOE COMPOTHUBIIEHHUE BEIIECTBa, padoTa U MOIIHOCTH AJIEKTPUUYECKOTO TOKA); MPHU
ONMHUCAHUU MOPABUIBHO TPAKTOBATh (DPU3MUECKHUI CMBICI HCHOJb3YEMBIX BEIWYMH, OOO3HAUYCHUS U
€IUHULBl (QU3UYECKUX BEJIUYMH, HAXOAUTh (POPMyYJbI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMHU BeJIUYMHAMHU, CTPOUTh TpauKU H3YUEHHBIX 3aBUCUMOCTEH (PU3NYESCKUX
BEJIMYMH;
- XapaKTepu3oBaThb CBOWCTBa TeJ, (U3UYECKUE SBJICHHUS M MPOLIECChl, HCHOJIb3Yysl OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUU CTPOEHHUS BEILIECTBA, IPUHLUII CYIEPIIO3ULIMU TTOJIEN
(Ha Ka4yecTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3a- kKoH Oma s ydyacTKa Leld, 3aKOH
Jlxoyns-Jlenua, 3aKOH COXpaHEHUs PHEPrUU; IMPU 3TOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U
3alKUChIBAaTh €0 MaTEMaTUYECKOE BBIPAKEHUE;
- OOBsICHATH (PUBHMYECKHE MPOLIECChl U CBOWCTBAa TeJl, B TOM YHCIE U B KOHTEKCTE CHUTYyalHil
MPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BBISIBIATh IPUYMHHO-CIC/ICTBEHHbIE CBS3U, CTPOUTH
00bsicHeHHe M3 1—2 JIOrMYecKHX MIaroB ¢ Omopod Ha 1—2 H3y4YEHHBIX CBOMCTBA (PU3UUECKUX
SIBIICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;
- pemath pacyéTHble 3aJlayud B 2—3 JEWCTBUS, HCIIOJNB3Ys 3aKOHBI U (POPMYIIbI, CBS3BIBAIOIINE
(u3nueckne BENMWUYMHBI: HAa OCHOBE aHalIW3a YCJIOBUS 3aJlaud 3allChIBaTh KpaTKOE YCJIOBHE,
BBISIBJISITh HEJOCTATOK JAHHBIX JUISI PELISHUs 3a/1a4i, BBIOUpaTh 3aKOHBI U (POPMYJIbl, HEOOXOTUMBIE
JUI €€ pelIeHus], IPOBOAUTH pacu€Thl U CPAaBHUBATh MOJYYEHHOE 3HaUeHUE (PU3NYECKOU BEITUUYHNHBI
C U3BECTHBIMHU JAHHBIMU;
- pacno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH MOMOIIU (PU3NIECKUX METOJOB; UCIIOIb3YsI
OIIMCAHMUE HCCIEAOBAHUS, BBIACIATH IPOBEPSEMOE MPEATIOIOKEHNE, OLEHUBATh ITPABUIBHOCTD
MopsiJiKa IIpOBEASHUS UCCIIEA0BaHMsI, 1€J1aTh BEIBOBIL;
- TPOBOJUTH OMBITHI IO HAOIIOACHUIO (U3NUECKUX SBJICHUH WM (U3NYECKUX CBOMCTB Teil
(kanuIUIsIpHBIE SIBJICHUSI, 3aBUCUMOCTB JIaBJICHUS] BO3/yXa OT €ro 00béma, TeMIiepaTypbl; CKOPOCTH
mnporecca OCTBIBaHUS/HarpeBaHWUs IIPU HU3JIyUYEHUM OT I[IBeTa H3JIydarollel/moriomnaromei
IMOBEPXHOCTH; CKOPOCTh UCIIAPEHUS BOABI OT TEMIIEPATYPHI KUIAKOCTH U IIOLIAIN €€ ITIOBEPXHOCTH;



SJIGKTPHU3aLMsl TEJl M B3aUMOJICHCTBUE DIICKTPUUECKUX 3apsA0B; B3aUMOJICHCTBHE ITOCTOSIHHBIX
MarHuTOB, BU3yaJIU3alldsi MarHUTHBIX MOJIEH IMOCTOSIHHBIX MarHWTOB; JEUCTBUSI MAarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM, CBOWMCTBa DJICKTPOMArHHWTAa, CBOMCTBA 3JIEKTPOJBHUTATENS ITOCTOSHHOI'O
TOKa): (OpMyYJIMPOBAaTh IMPOBEPSEMbIC MPEAIOI0KEHHS, COOMPATh YCTAHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHMUS; ONMCHIBATH X0/ ONBITA U (POPMYIIUPOBATH BHIBOBI;
- BBINIOJHATH NPSIMBIE M3MEPEHHSI TeMIIepaTypbl, OTHOCUTEIbHOW BJIAXHOCTH BO3yXa, CHJBI TOKa,
HANPSDKEHUST C HCIIOJIb30BAHWEM AaHAJOTOBBIX NPUOOPOB M JATYMKOB (DU3HMYESCKUX BEJIUYHH;
CPaBHHUBATH PE3yJIbTAThl U3MEPSHUN C YUETOM 3aTaHHOU a0COIFOTHON TTOTPEITHOCTH;
- IPOBOJINTH MCCJIETOBAaHUE 3aBUCUMOCTH OJHOW (PM3WUECKON BEIIMYMHBI OT JIPYTrOM C MCTOJIb30BAHHEM
MPSIMBIX U3MEPEHUH (3aBUCHMOCTH COIPOTHBIICHUS IIPOBOJIHUKA OT €ro JUIHHBI, TIJIOMIAINA ITOMEPEIHOTO
CEYCHHS M yJIEIIbHOTO CONPOTHUBIICHUS BEIIECTBA MPOBOJAHUKA; CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJIHHK,
OT HANpsDKEHUsT Ha TMPOBOJHHKE; HMCCIIEIOBAHUE IOCIIECIOBATEIBHOTO M TMapaJUIeIbHOTO COCIMHEHUI
MIPOBOJHHUKOB): TUIAHUPOBATh HCCIIEIOBAHUE, COOMPATh YCTAHOBKY M BBINOJIHATH W3MEPEHUS, CIEIys
MPEUVIOKEHHOMY TUTaHy, (MKCHPOBATh pPE3YJbTAThl TOJNYYSHHOW 3aBHUCHMOCTH B BHUAE TaOIWIl W
rpaduKoOB, J1eJaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHUS,
- TPOBOJHTH KOCBEHHBIE W3MEpeHUs (GU3MYECKUX BeMWYMH (yHelbHasi TEIUIOEMKOCTh BEIIECTBA,
COTIPOTHUBJICHHE TPOBOJHHKA, pabdoTa W MOIIHOCTh DJJIEKTPUUECKOTO TOKa): IUIaHUPOBATH
W3MEPEHUsI, COOMpaTh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAys IPEIJIOKEHHOW WHCTPYKIHH, U
BBIYHCIISITh 3HAUCHUE BEIIMYNHBI;
- coOJIroAaTh MpaBuiia TEXHUKHU 0€30MMacHOCTH MpU padoTe ¢ 1adopaTopHbIM 000PYIOBAHUEM;
- XapaKTepH30BaTh TMPUHIUIIBI JIEHCTBUS HM3YYEHHBIX MPUOOPOB U TEXHUUYECKHUX YCTPOUMCTB C
OTIOPOM Ha WX OINMHCaHUs (B TOM YHCJE: CUCTEMa OTOIUJICHUS JIOMOB, THTPOMETp, IapoBas TypOuHa,
aMIIepMETp, BOJBTMETP, CUETYMUK DIICKTPUYECKOW DIHEPTHH, DJIEKTPOOCBETUTEIBHBIC MPUOOPHI,
HarpeBaTeJIbHBIE AIIEKTPONPHOOPHI (TIPUMEPHI), DIIEKTPUUCCKHUE MPEIOXPAHUTEIH; SIIEKTPOMArHUT,
AJIEKTPOJIBUTATENIb TTOCTOSIHHOTO TOKA), HCIIONIB3Yysl 3HAHUS O CBOMCTBAaX (DU3WYECKHUX SIBJICHUN U
HeoOXouMbIe (pU3ndecKrue 3aKOHOMEPHOCTH
- pacro3HaBaTh INPOCTBIE TEXHUYECKHE YCTPOHCTBA M HW3MEpPUTEIbHBIE MNPHUOOPHI IO CXEMaM H
CXEMaTHYHBIM PHUCYHKaM (GKHIKOCTHBIM TEPMOMETpP, TEPMOC, IICHXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CrOpaHUs, 3JEKTPOCKOIl, PEOCTaT); COCTABJIATH CXEMBI DSJICKTPHYECKUX Ierneil ¢
MIOCJICIOBAaTEIIFHBIM 1 TapaJUICIBHBIM COCIMHEHHEM JJIEMEHTOB, pa3jindas YCJIOBHBIE OOO3HAYCHUS
3JIEMEHTOB JJICKTPUYECKUX LIETICH;
- TPUBOAWTH MPHUMEPHI/HAXOIUTh HMHPOPMAIMIO O NpPHUMEpax MPAKTUUYECKOrO HCIOJIb30BaHUS
¢r3nYecknX 3HAHUH B IOBCEJHEBHOW JKM3HHU JUIs oOecriedeHuss Oe30MacHOCTH MpPHU OOpalleHHH C
npudbopaMM M TEXHHUYECKMMH  YCTPOMCTBAaMH, COXPAHEHHUS 3/I0POBbSI U COOJIOJIEHUS HOPM
HKOJIOTHYECKOTO ITOBECHHUS B OKPY’KAIOIIEH Cpene;
- OCYHIECTBJIATh IOWUCK HHpOpManuu (HU3NIECKOTO CoJep)KaHHs B ceTH VHTepHeT, Ha OCHOBE
MMEIOIINXCSl 3HAHUKW M IyTEM CpaBHEHHS JAOIOJIHHUTEIBHBIX HCTOYHHUKOB BBIICIATH HH(POPMAIHIO,
KOTOpast SIBJIICTCS IPOTUBOPESYMBOI HIIM MOXKET OBITh HEJTOCTOBEPHOM;
-  HCIIOJB30BaTh IIPM BBINOJHEHUM YYEOHBIX 3aJaHU{ HAayYHO-TIIONYJSIPHYIO JIUTEPaTypy
(bu3zuYecKoro cojiep)kaHusi, CIpaBOYHbIC MaTEpHAJIbI, PeCypchl ceTu VHTEepHEeT; BlaneTh npuéMamu
KOHCITEKTHPOBAHMS TEKCTa, IPeo0pa3oBaHus HH(POPMALIMU U3 OTHOW 3HAKOBOH CHCTEMBI B APYTYIO;
- co3JaBaTh COOCTBEHHBIC NMHCHMEHHBICE M KPAaTKUE YCTHBIE COOOIICHHS, 0000mas uH(OpMAIUIo U3
HECKOJIBKHUX HCTOYHHKOB (PU3NYECKOTO COACPIKAHUS, B TOM YHCIIE ITyOJIMYHO NPEICTABISATH PE3yJIbTaThI
MPOEKTHON MJIM MCCJEeI0BAaTEeIbCKOM JeATEIbHOCTH; MPU 3TOM T'PAaMOTHO HCIOJIb30BATh M3YyUYEHHBIN
MOHATUMHBIN anmapar Kypca (GU3UKH, COTPOBOXKAATh BHICTYIUICHUE MTPE3EHTAIUEH;
- MPU BBINIOJHEHUU YUYEOHBIX MPOEKTOB U HCCIEAOBaHUN (PU3MYECKUX IPOLIECCOB pacHpeiessiTh
00s13aHHOCTH B TPYIII€ B COOTBETCTBUHU C IOCTAaBICHHBIMHU 3aJlayaMM, CIEAUTH 3a BBINIOJIHEHUEM
IUTaHa JEHCTBUI U KOPPEKTHUPOBATh €ro, aJ€KBAaTHO OIIEHUBATh COOCTBEHHBIN BKJIAJ B IESITEIbHOCTh
IpYIIbI; BBICTpaUBaTh KOMMYHHKAaTHUBHOE B3aMMOJCHUCTBHUE, IMPOSBISAS TOTOBHOCTh pa3peliaTh
KOH(IUKTBHI.
9 kaace

K koHiy oOyueHus B 9 kJacce mpeiMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXaTh
Cc(OPMHUPOBAHHOCTh y OOyHAIOIIUXCS YMEHUI:
- UCIIOJIb30BaTh MOHSATHS: CHUCTEMa OTCU€Ta, MaTepHallbHasl TOYKA, TPAEKTOPHUs, OTHOCUTEIHLHOCTh



MEXaHUYECKOTO JIBIDKeHUS, Aedopmanus (yrpyras, miacTUIecKas ), TPEHHUE, IIEHTPOCTPEMUTEIIHLHOE
YCKOpPEHHE, HEBECOMOCTD U TIePEerpy3KH; MEHTP THKECTH; aOCOIFOTHO TBEPJIOE TEJIO, ISHTP TSHKECTH
TBEPAOrO Tejla, paBHOBECHUE; MEXaHUYECKUE KOJIeOaHHs M BOJIHBI, 3BYK, HH(PPA3BYK U yIBTPA3BYK;
SJICKTPOMAarHWTHBIE  BOJIHBI, IIIKaja DJJCKTPOMAarHUTHBIX BOJIH, CBET, OJIU30PYKOCTh H
TATbHO30PKOCTh, CHEKTPHI HUCIYCKaHWs H MOTJIONICHHs; albda-, Oera- W TamMMa-H3ITy4deHUs,
U30TOIIbI, IACpHAasi YHEPIre€TUKA;

- pa3nuyarh  sABJICHUS  (paBHOMEPHOE U  HEPABHOMEPHOE  IMPSAMOJIMHEHHOE  JBUXKEHUE,
pPaBHOYCKOPEHHOE MPSIMOJIMHEWHOE TBUXKEHUE, CBOOOIHOE TTaJICHUE TEJ, PABHOMEPHOE ABUKECHUE 110
OKPY’>KHOCTH, B3aUMOJCHUCTBHE TeEJI, PEAaKTUBHOE [BWXKECHHE, KoJIeOaTeJIbHOE JIBUXKCHUE
(3aryxarolime M BBIHY>KICHHBIC KOojeOaHUs), p€30HAHC, BOJHOBOE JIBM)KECHUE, OTPAKEHHUE 3BYKA,
NPSIMOJIMHEWHOE PACHpPOCTPAaHEHUE, OTPAXKEHHE U TIPEJIOMIIEHHME CBETa, IMOJHOE BHYTpPEHHEE
OTpaXECHHUE CBETa, pPA3JIOKEHUE OEJIoro CBEeTa B CIEKTP U CIOXKEHHUE CIEKTPaJIbHBIX IIBETOB,
JIUCTIEPCHUST CBETA, €CTECTBEHHAsl pPaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOTO CIIEKTpa
U3JIyYE€HHs) 0 OMHUCAHUIO MUX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JlaHHOE (PU3NUECKOE SIBJICHUE;

- pacrio3HaBaTh TIPOSIBJIECHME H3YYEHHBIX (PU3NUECKUX SBJICHUU B OKpY Karomem mupe (B TOM
quciie (pu3myueckue SIBJICHUS B TIPU- POJie: TIPWJIMBBI U OTJIMBBI, ABIKeHHE ruiaHeT CoJHEYHOU
CHUCTEMBbI, PEaKTHUBHOE JBHKCHHE >KUBBIX OpPraHU3MOB, BOCIIPHUSITHE 3BYKOB >XUBOTHBIMH,
3eMJIETPSICEHUE, CECMHUYECKHUE BOJIHBI, I[yHAMH, X0, [IBE€TA TEJ, ONTUYECKUE SIBJICHUS B MPUPOJIE,
OMOJIOTHYECKOE JIEUCTBUE BHIANUMOIO, YJIbBTPA(HUOJIETOBOIO ¢ PEHTTEHOBCKOTO W3IIyYCHHH;
€CTECTBEHHBIH PaTUOAKTUBHBIN (DOH, KOCMHUUECKHE JIYUH, PAJMOAKTUBHOE M3JIyYE€HHUE MPUPOIHBIX
MUHEPAJIOB; JEUCTBUE PAJMOAKTUBHBIX M3JIyYEHUH HAa OPraHWU3M YeJIOBEKa), IMTPU OTOM IEPEBOJIUTH
MPaKTUYECKYIO 3a7ady B Y4YEOHYIO, BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKU (HDUBUYECKUX
SIBJICHUI

- OMHUCHIBATh M3YUYECHHBIC CBOMCTBA TE€I U (DU3NYECKUE SIBJICHUS, UCTIOJNB3Ys (PU3NUECKUE BEITUIUHBI
(cpemHsis W MrHOBEHHasi CKOpPOCTh Teja TMpH HEPAaBHOMEPHOM JBMI)KEHHH, YCKOpEHUE,
MepeMelieHue, NyTh, YIiioBasi CKOPOCTb, CHJla TPEHHUS, CUJla YIIPYTOCTH, CHJIa TSXKECTH, YCKOPEHHUE
CBOOOJIHOTO TIaJICeHUs, BEC TeJjla, UMIYJIbC Tejla, UMMYJIbC CHIbI, MEXaHuueckas pabora u
MOIIIHOCTh, MOTEHUMAJIbHASI DHEPTUsl Tea, MOJHITOrO HaJl HOBEPXHOCTHIO 3€MJIM, MOTEHIIMATbHAS
SHEPrusl CHKaTOW MNPYKUHBI, KHHETUYECKasi SHEprusi, IOJIHAas MEeXaHW4ecKasi dHEeprus, mepuoa u
yacToTra KoJjiebaHuM, AJIWHA BOJHBI, TPOMKOCTH 3ByKa U BBICOTA TOHA, CKOPOCTh CBETAa, ITOKa3aTelb
MPEJIOMJICHUSI CPEelbl); MPU OINMKUCAHUM MPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOIB3yEMBIX
BEJIMYMUH, OOO3HAYCHUS] UM €IMHUIBI (PU3UUYECKUX BEJIUYUH, HaXOAUTh (OPMYJIbI, CBSI3BIBAIOIIHE
MaHHYI0 (U3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIMYUHAMHU, CTPOUTH TpaPUKu H3YUYEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIINYUH;

- XapaKTepHu30BaTh CBOMCTBA TeJl, (PU3NYECKUE SIBICHUS U IIPOLECCHI, UCIIOJIb3Yys 3aKOH COXPaHEHUS
SHEPruM, 3aKOH BCEMUPHOT'O TSITOTEHUS, MPUHIUI CYHNEePHO3UIIUN CUJI, HPUHILIMUIT OTHOCUTEIILHOCTH
lanmunes, 3akoHbl HbpIOTOHA, 3aKOH COXpAaHEHUS] UMITYJIbCA, 3aKOHBI OTPAXKEHUS U TMPEIOMIICHUS
CBETa, 3aKOHBI COXPAaHEHUs 3apsg0BOr0 U MACCOBOTO YHCEN MPH SACPHBIX PEaKUUAX; MPU ITOM
JlaBaTh CJIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMUCHIBATh €r0 MaTEMaTHYE€CKOE BHIPAKEHHUE;

- OOBACHATH (PU3UUECKHE TPOIECChl U CBOWCTBA TEJI, B TOM YHCIE U B KOHTEKCTE CHUTyallui
MPAKTUKO - OPUEHTUPOBAHHOTO XapakTepa: BBISBIATH NPUYUHHO - CIIEACTBEHHBIC CBS3H, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX IIaroB ¢ Oonopoil Ha 2—3 M3Yy4YEHHBIX CBOMCTBA (PU3HMUECKUX
SIBICHUN, (PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

- pemiaTh pacy€THpIe 3a7aud (OMUpAIOIIMEcs Ha CUCTEMy W3 2— 3 ypaBHEHUIl), UCIONB3Ys
3aKOHBI U (POPMYINBI, CBI3BIBaOIINE (DU3UYSCKHE BEJIUUYMHBI: HA OCHOBE aHalIN3a YCIOBUS 3a/1a4yu
3aMiChIBaTh KPAaTKOE YCIIOBHUE, BBISBISATH HENOCTAIONINE WM HU30bl- TOUHBIE JaHHBIE, BBHIOMPATH
3aKOHBI U (HOPMYJIBI, HEOOXOAUMBIE JIJIsl PEIIeHUs, MPOBOJAUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD
MMOJTYYEHHOT 0 3HaUYeHUsI (U3NUYECKON BEJIUYUHBI,

- pacmo3HaBaTh MOPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MNPU TOMOIIH (UZHUECKHUX METOJIOB;
WUCMOJIb3ysl OIIMCAaHWE WCCJEIOBaHUS, BBLACIATh IIPOBEPSEMOE TMPEAINOI0KEHUE, OlLIEHUBATh
MPABUWIBHOCTh MOPSAKA TPOBEACHUS UCCIEA0BaHUS, A€JIaTh BHIBOAbI, UHTEPIPETUPOBATH PE3YJIbTATHI
HaOJIFOJICHUN U OTBITOB;

- HOpOBOAUTH ONIBITHI ITO0 Ha6J'IIO,I[eHI/I}O (bI/I3I/I‘{CCKI/IX SIBJICHUM WA (I)I/IBI/I‘-IGCKI/IX CBOMCTB TE€II



(u3yyeHue BTOpOro 3akoHa HpBIOTOHa, 3aKOHA COXpaHEHHS SHEPrUH; 3aBUCHUMOCTBH IepHojia
KOJIC0aHUM MPYXKUHHOTO MAasiTHUKa OT MAacChl Tpy3a U JKECTKOCTH NPYKUHBI M HE3aBUCHMOCTH OT
aAMIUTATYIBl MQIBIX KOJICOAHUI; MPSIMOJIMHEHHOE pAacIpOCTpaHCHHE CBETa, pas3lioKEHHE Oeoro
CBETaB CHEKTP; HM3y4YCHUE CBOICTB HM300paX€HUs B IUIOCKOM 3€pKajie U CBOMCTB M300pa>KeHUS
npeaMeTa B coOuparomei JuH3e; HaOJI0JICHUE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB H3IyYCHHs):
CaMOCTOSITEILHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000OpyAOBaHHUs; OUCHIBATH XO/1 OIBITA
U ero pe3yiabTarhl, GOPMYJIUPOBATH BHIBOJBL

- TPOBOJAWTH NpPH HEOOXOAMMOCTH CEpUIO TPSMBIX HM3MEPEHHH, OMNpEenelisisi CpeaHee 3HAYCHHE
n3MepsieMol BeIMYNHBI ((DOKYCHOE pacCTOsSIHUE COOMpArOIIei JIMH3bI); 000OCHOBBIBATH BHIOOP cIiocoba
M3MEPEHUs/U3MEPUTEITHLHOTO TpUbopa;

- NPOBOJWTH HCCIEAOBAHWE 3aBUCUMOCTEH (HU3WYECKUX BEIMYMH C HCIOJIB30BAHHEM IMPSMBIX
M3MEpeHU (3aBHCUMOCTh TYTH OT BPEMEHHM IPH PAaBHOYCKOPEHHOM JBWDIKEHHH O€3 HayajabHOMH
CKOPOCTH; Tepuoaa KoJeOaHHii MaTeMaTH4ecKOro MasiTHHKa OT JUIMHBI HHUTH;, 3aBHCHUMOCTH YIja
OTp@XEHHsI CBE€Ta OT YyIJIa MaJCHUS W yIJia TPEJIOMIICHHS OT Yyrja IaJIeHus): TUTAaHUPOBaTh
WCCIIEIOBAaHNE, CaMOCTOSATEIIBHO COOMpaTh YCTAaHOBKY, (UKCHpOBAaTh pe3yNbTaThl IOyYSHHOM
3aBUCUMOCTH (U3WYECKUX BEJIIMYMH B BUIE TaOIHI W TpaduKOB, AENaTh BBIBOJBI IO pPe3ybTaTaM
WCCIIEIOBAHNS,

- TIPOBOJAUTH KOCBEHHBIE M3MEPEHUS (PU3NYESCKUX BEIWYHUH (CPEeIHSSI CKOPOCTh M YCKOPEHUE Tesa
MpU PAaBHOYCKOPEHHOM JBWKEHHH, YCKOPEHHE CBOOOIHOTO TaJeHUs, >XECTKOCTh TMPY>KUHBI,
KOG GUIMEHT TpPEeHUs CKOJbXEHHUs, MexaHhdeckas padoTa U MOIIHOCTb, 4acTOTa W MEPUOJ
KOJIC0aHU MaTEeMaTHYeCKOTO M MPYKUHHOTO MAasTHUKOB, ONITHYECKAsI CHJIa COOMPAIOIEi JTUH3HI,
panuoaKTUBHBIA (OH): TUIAHUPOBATH HM3MEPEHHUS, COOMpATh IKCIIEPUMEHTAIbHYIO yCTaHOBKY U
BBITIOJTHATh U3MEPEHHUS, CIIEAYS MPEIT0KCHHOW HHCTPYKIIMH; BBIUYUCIIATH 3HAUYCHHUE BEIIMYUHBI U
aHAJM3UPOBATH TOJIYUY€HHBIE PE3yIbTAaThl C YYETOM 33JaHHON MOTPEITHOCTH U3MEPEHU;

- coOJIroAaTh NMpaBUiia TEXHUKHU 0€30MMacHOCTH MpU padboTe ¢ 1abopaTopHBIM 000PYAOBAHUEM;

- pa3nuyaTh OCHOBHBIE IIPU3HAKU H3YUYEHHBIX (PU3NUECKHUX MOJeNel: MaTepuaidbHas TOuKa,
a0COJIFOTHO TBEPAOE TEJIO, TOYEUYHbII ICTOYHUK CBETA, JIy4, TOHKAs JIMH3a, IUIAHETapHas MOJENb
aToMa, HyKJIOHHAasi MOJIeJIb aTOMHOTO S/1pa;

- XapakTepu30BaTh INMPUHIUIBI JEHUCTBUS H3YUYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOUCTB C
OMoOpoil Ha HX oOnucaHus (B TOM 4YHCHE: CIUAOMETpP, JAaTYUKH IMOJO0XKEHUS, PACCTOSIHUS U
YCKOPEHUsI, paKeTa, »53XO0JOT, OYKH, IMEepUCKoIl, ¢oToanmnapar, ONTHYECKHE CBETOBOJbI,
CIIEKTPOCKOII, JTO3UMETp, Kamepa BuibcoHa), HCHONB3ysi 3HAHUS O CBOMCTBaX (PU3UUECKHUX
SIBJICHUU U HE0OXO0IMMbIe (PU3NUECKHUE 3aKOHOMEPHOCTH;

- UCHOJb30BaTh CXE€Mbl U CXEMaTH4YHbIE PUCYHKHM HW3YUYEHHBIX TEXHHUYECKHUX YCTPOMUCTB,
U3MEPUTEIbHBIX TIPUOOPOB U TEXHOJIOTUYECKHUX MIPOIECCOB MPU PEIICHUN YU4EOHO - MPaKTUYECKUX
3a/1a4; ONTHUYECKHE CXEMbI JUIsi MOCTPOCHUS] HM300paKeHUH B IUIOCKOM 3€pKajie U coOuparoeit
JINH3E;

- TIPUBOJHUTH TMPUMEPBI/HAXOAUTh HWHGPOPMAIMIO O TIpUMeEpax IPAKTUUYECKOTO MCIIOJIb30BaHUS
(u3nueckux 3HAHUW B TOBCEAHEBHOM JXU3HU IJi1 oOecredeHUs] 0e30MacHOCTH IpU OOpalleHUuu C
npudopaMu M TEXHUYECKHUMH YCTPOMCTBaAMH, COXpPAHEHUS 3/I0POBbS U COOJIIOAECHHUS HOPM
9KOJIOTHYECKOTO MOBEACHHUS B OKPY’KAlOIIeH cpeie;

- OCYIIECTBIISITH MOOUCK wuHpopManuu (usndyeckoro coaepkanusi B cetu HHTepHer,
CaMOCTOSITEIbHO (POPMYIHUPYST MOUCKOBBIM 3alpoc, HAXOAUTH IYTH OINPENENCHUS TO0CTOBEPHOCTH
MOJy4YeHHON HH(pOpMAIIUU Ha OCHOBE UMEIOIINXCS 3HAHUM U JIOTIOJIHUTENIHBHBIX UCTOYHUKOB;

- HCNOJIb30BaTh IIPH BBIMOJIHEHUH YYEOHBIX 3aJaHUN HAy4YHO - MOMYJSIPHYIO JUTEpaTypy
(uzmueckoro coaepkaHusl, ClipaBOYHbIE MaTepUAJIbI, peCypchl ceTu HTepHEeT; BiIaaeTh NpuéMamMmu
KOHCHEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHUs HH(GOpPMAIIMM W3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIO;

- CO3/1aBaTh COOCTBEHHbIE NTMUCbMEHHBIE U YCTHBIE COOOIIEHUsI Ha OCHOBE MH(OPMAIIUU U3 HECKOJIBKHX
HMCTOYHUKOB (PU3MYECKOTO COJEp)KaHUsA, IyOJUYHO TMPEICTABIATh pPE3yabTaThl MHPOESKTHONW WU
HCCIIEIOBATENBCKON AEATEIBHOCTH; IMPU 3TOM TPaMOTHO HCHOJIB30BaTh HM3YUYEHHBIM IOHSATUMHBIN
anmapaT U3y4aemMoro pasiena (U3MKH U CONPOBOXAATh BBICTYIUICHHE IIpEe3eHTAalMel ¢ yU4ETOM
0COOEHHOCTEN ayIUTOPUU CBEPCTHUKOB.



4. TemaTn4eckoe NJIAHHPOBaHHE HA YPOBEHb OCHOBHOTI'0 0011ero 00pa3oBaHMs ¢ YKa3aHMeM KOJMYeCTBA 4YaCOB, OTBOANMBIX HA OCBOCHHUE KAXKI0M
TeMbl 10 0YHO-3204HOI (popMe 00yUeHHs

Pazpean. Koxa-Bo Koppekuus gacos Yacel HA OcHoBHas ¢popma KoaunyecTBo 4acos no
Tema 4acoB no padoueit CaMOCTOSAATeIbHOE KOHTPOJIsA NMPaKTHYeCKOH YacTH
no nporpamMmme H3yYeHue Io ITo padoueit
DOI1 nporpamme nporpamme
7 kaacc
Paznen 1. ®usnka u eé poJib B NO3HAHUM 6 4 9 2 2
OKPY’KaIolero Mupa

®du3nka - HayKa 0 IpUpoJie 2 1 1 - -
du3nyecKre BEITMINHBI 2 2 - 1 1
EcTecTBeHHO - Hay4HBIM METOJ NMO3HAHUS 2 1 1 1 1
Pa3nen 2. [lepBoHayajbHbIEe CBEIEHHSA 5 3 2 1 1
0 CTPOEHMH BellecTBa 3auer No 1
CrpoeHue BelecTna 1 1 -
JIBM>KeHME 1 B3aMMOJICHCTBHE YaCTHI] BEIISCTBA 2 1 1 1 1
ArperaTHbI€ COCTOSIHHS BEILIECTBA 2 1 1 - -
Pasznen 3. /I[BukeHHe M B3aUMO/IeiiCTBHE TeJl 21 17 4 3 3
MexaHnueckoe IBMKEHUE 3 2 1 - -
HMuepuwmsi, macca, IIIOTHOCTh 4 3 1 1 1
Cwnna. Buner cun 14 12 2 2 2
Pa3nen 4. /laBieHne TBEPABIX TeJ, KHIAKOCTE 21 17 4 3 3
U ra3os
Hasnenue. [lepenava naBaeHus: TBEPABIMU 3 2 1 i i
TeJaMH, KUAKOCTSIMH U Ta3aMH
JlaBIIeHUE KUIKOCTH 5 4 1 - -
ATllxlocq)epHoe JaBJICHUE 6 5 1 3ager No 2 - -
Z[eI/ICTBIfC KUJKOCTU U Ta3aHa 7 5 1 3 3
MOTpyKEHHOE B HUX TEJIO
Pa3nea 5. Pa6oTa u MOIIIHOCTH. JHEpPIrusi 12 10 2 3 3
PabGoTa u MoIHOCTE 3 3 - 1 1
IIpocThie MEXaHU3MBI 5 4 1 1 1
MexaHnyeckasi JHEprust 4 3 1 1 1
IloBTOpEHNE - 3 - - -
PesepBHOe Bpemst 3 - - - -
Hroro

68 51 17(14+3) 12 12




8 kiaace

IloBTOpEHUE - 1 -
Paznen 1. TensioBbie siBiaeHust (28 ) 28 21 7 3 5
CtpoeHue u CBOMCTBA BEIIECTBA 7 4 3 3aver Ne 1 - -
TenoBble NpoLecchl 21 17 4 3) 3)
Pazgen 2. DiexkTpuyeckne H MarHUTHbIE 37 29 8 9.5 9.5
sIBJIEHUSI
DneKTpuuecKue 3apsbl. 3apsoKeHHBIC TeNla U UX
N 7 5 2 1 1
B3aMMOJICIICTBUE 3auver Ne 2
I1OCTOSIHHBIN 2JEKTPUYECKUHN TOK 20 17 3 7 7
Mar»auTHEIE SBICHUS 6 4 2 15 1,5
DNeKTpOMarHuTHas HMHIYKIUS 4 3 1 - -
Pe3epBHOE Bpemsi 3 - - - -
Hroro 68 51 17 (15+2) - 14,5 14,5
9 kJacc
IloBTOpEHUE - 1 -
Paznen 1. Mexanuueckue siBiaenus (40 v) 40 23 17 7 7
MexaHndeckoe ABMKEHHUE U CIIOCOOBI €ro 1 1
10 6 4 .
ONMCaHUs 3auér Ne 1
BsaumonericTBue Ten 20 11 9 3 3
3aKOHBI COXpaHCHUS 10 6 4 3 3
Paznen 2. Mexannueckue KoJieGaHusi
1 BoJIHBI (15 ) 15 8 ! 3auéT Ne 2 0 0
MexaHnyeckue KoJieOaHus 7 4 3 3 3
MexaHu4ecKkue BOJIHBI. 3BYK 8 4 4 3 3
Pa3nen 3. DjIeKTPOMarHuTHOE 1Mo0JIe U
6 5 1 2 2
3J1eKTPOMArHUTHBIE BOJIHBI (6 1)
DIEKTPOMarHUTHOE TOJIE U AJIEKTPOMArHUTHBIE 5 5 1 5 5
BOJIHBI .
Pa3zzen 4. CBeroBble siBjenus (15 1) 15 13 2 3auer Ne 3 7 7
3aKOHBI paCIPOCTPAHEHHUs CBETA 6 5 1 2 2
JIMH3BI U oNTHYECKHE TPUOOPHI 6 5 1 3 3
PaznoxeHne 6eoro cBeTa B CHEKTP 3 3 - 2 2
Pa3nen 5. KBantoBbie siBjaenus (17 1) 17 14 3 3 3
Hcnyckanue u NOTIoLEHNE CBETa aTOMOM 4 2 2 N 1 1
3auér Ne 4
CrpoeHne aTOMHOTO spa 6 6 - 1 1
SAnepHble peakuu 7 6 1 1 1
IloBTOpPHTENBLHO-0000 1AM MOAYJIb 9 4 - 2 2
Hroro 102 68 34 (30+4) 27 27




Koppeknusi nporpamMmmsi
7 kiace
@enepanbHas paboyasi mporpamma 1o yueOHoMy npenmety «DPusukay i 7 Kiacca paccyuTaHa Ha 68
yacoB (2 yaca B Henemo). Ilo yyeOHOMY IulaHy IIKOJIBI MO OYHO-3204YHOM (Gopme OOydeHHs Ha H3y4YeHHUE
npenmera otBogutTcs 51 wac B rox (1,5 yueOHbIXx uwaca B Hememoo). Tak Kak AeWcCTBYromasi MporpaMma
paccunTaHa Ha OuyHYI (opmy oOydeHHs, TO S KOPPEKTHPYIO €€ Ui OYHO-3a0YHOW (OPMBI B CTOPOHY
yYMEHbIIeHUs Ha 17 4acoB, KOTOpBIE OTBOJATCA HAa CAMOCTOSTENBHOE M3y4eHHE MaTepuana MpOTrpaMMBbI IMOJ
PYKOBOJICTBOM YYHTEJNSI B YaChl CAMOTIOATOTOBKH.
8 kiace
@enepanbHas paboyast mporpamma no ydeOHomy npeamery «®@usuka» as 8 kiacca paccuntaHa Ha 68
yacoB (2 yaca B Henemo). [lo ydyeOHOMY IulaHy IIKOJIBI TIO0 OYHO-32049HOW (Gopme OOydeHHs Ha H3ydYeHHUeE
npenmera otBogutTcs 51 wac B rox (1,5 yueOHbIX uwaca B Hemenmoo). Tak Kak AeWCTBYrOmash IMporpaMma
paccunTaHa Ha O4yHYIO (opmy OOydeHHs, TO 5 KOPPEKTHPYIO €€ Uil OYHO-3a09HOW (OPMBI B CTOPOHY
YMEHbIICHUs Ha 17 4acoB, KOTOpBIE OTBOJATCS HA CAMOCTOSTENBHOE M3yYeHHE MaTepuaia MpOoTpaMMBbI IO
PYKOBOJICTBOM YYHTEJNSI B 4aChl CAMOTIOATOTOBKH.
9 kJ1acc
®denepanpHas paboyasi mporpamMma mno yueonomy npeamery «dusukay s 9 kimacca paccuurtana Ha 102
yaca (3 yaca B Hezmemo). [lo yueOHOMY MilaHy LIKOJIBI IO OYHO-3a04HON (opMmMe 00ydyeHHs Ha HU3y4YEeHHE
npeaMeTa oTBoauTca 68 dacoB (2 daca B Henenmto). Tak kKak JASHCTByroIIas mporpaMMa pacCuMTaHa Ha OYHYHO
dbopmy 00yueHHs, TO s KOPPEKTUPYIO €€ IS 0YHO-3a09HOW (POpMBI B CTOpOHY yMeHbIIeHHWs Ha 34 dyaca,
KOTOPBIE OTBOJISATCS HA CAMOCTOSITEIIbHOE U3yUCHHE MaTepHalia IPOrpaMMBI IO PYKOBOJICTBOM YUUTENSI B Yachl
camonoaroToBku. [loBTOpUTETEHO-0000MaOMMMI MOIYIB (5 1) pacipeneneH Ha u3ydeHue TeM 9 kiacca.



TemaTn4yeckoe NVIAHNPOBAaHUE HA YPOBEHb OCHOBHOIO 00111ero 00pa3oBaHMs € YKa3aHHEM KOJH4YeCTBAa YacoB, OTBOJAMMbIX HA OCBOCHHME KAKI0i
TeMbl 110 3204HOI1 (opme 00yueHHs

Paznea. Koa-Bo Koppexkuus yacos Yacel Ha OcHoBHast Kosau4yecTBO 4acoB mo
Tema 4acoB 1o padoyeii CaMOCTOATE/ILHOE ¢popma NPaKTHYECKON YacTH
1o nporpamme H3y4eHHe KOHTPOJIA ITo ITo
DOII paboueii
nporpamme
nporpaMme
7 kaacce
Pa3nen 1. ®u3uka u eé poib B NO3HAHUU 6 3 3 9 9
oKpy:Kkaiero mupa (6 u)
®du3rka - HayKa 0 IpUpoJie 2 - -
2 2

duszndeckre BeITNINHEI 2 1 1
EcrecTBeHHO- Hay4HBIN METOO3HAHUS 2 1 1 1 1
Paznen 2. [lepBoHayajibHbIE CBEIeHUsI O CTPOECHUH 5 9 3 1 1
BeniecrBa (5 4)
CrpoeHue BelecTa _ 1 1 5 3auer No 1 - -
JIBM>KEHUE M B3aHMOJICHCTBHE YaCTHUIL BEIICCTBA 2 1 1
ArperaTHble COCTOSIHHS BEIIECTBA 2 1 1 - -
Paznen 3. /[Bu:kenue u B3aumosueiicreue Tea (21 ) 21 11 10 3 3
MexaHnueckoe IBMKEHUE 3 1 2 - -
HWuepuwmsi, macca, IIJIOTHOCTh 4 2 2 1 1

Cuna. Buner cun 14 8 6 2 2
Pa3nen 4. /laBiieHne TBEPABIX TeJl, JKHIAKOCTEl 1 21 11 10 3 3
razos (21 4)
JlaBnenue. llepenayda nmaBneHust TBEPJABIMH TEIIAMHU, 3 1 5 ) )
YKUJIKOCTSIMHM U ra3aMH
JlaBIIeHUE KUIKOCTH 5 3 2 - -
ATtMochepHOE TaBICHUE 6 3 3 3ayer Ne 2 - -
JleiicTBHE KUJKOCTH U Ta3aHa MOrPy:KEHHOE B HUX TEJIO 7 4 3 3 3
Paznen 5. Pa6oTa u MoutHocTh. JHeprusi (12 ) 12 7 5 3 3
PaGora 1 MomIHOCTh 3 2 1 1 1
IIpocThie MEXaHU3MBI 5 3 2 1 1
MexaHnyeckasi JHEpIust 4 2 2 1 1
Pe3epBHoe Bpemsi 3 - -
Hroro 68 34 34 (31+3) 12 12




8 kiacc

IloBTOpEHUE - 1 -
Paznen 1. TensioBbie siBaenust (28 ) 28 14 14 5) 5)
CtpoeHue u CBOMCTBA BEIIECTBA 7 3 4 3auer Ne 1 - -
TennoBbIe Mporecch 21 11 10 ] 5 5
Pazgen 2. DiexkTpuyeckne  MAarHUTHBIE 37 19 18 9.5 9.5
siBienns (37 1)
3JI€KTpI/I‘-I?CKI/Ie 3apsibl. 3apsHKEHHBIE Tella U X 7 3 4 1 1
B3aMMO/ICHCTBHE
ITOCTOSIHHBIN IEKTPHYECKUI TOK 20 11 9 3auer Ne 2 7 7
Mar»auTHEbIE SBICHUS 6 3 3 1,5 1,5
DNEKTPOMarHuTHAsE HWHIYKIUS 4 2 2 - -
Pe3epBHOE Bpemsi 3 - -
Hroro 68 34 34 (32+2) - 14,5 14,5
9 kJacc
IloBTOpEHHE - 1 -
Paznen 1. Mexanuueckue siiaenust (40 u) 40 13 27 7 7
Mexannueckoe OBUKEHNE U CIIOCOOBI €r0 OIMMCAHUI 10 4 6 . 1 1
» 3auér Ne 1
BsaumoneticTBue Ten 20 5 15 3 3
3aKOHBI COXPAHEHHUS 10 4 6 3 3
Paznen 2. Mexanuyeckue Kojed6aHusi 1 BoJHbI (15 1) 15 6 9 . 6 6
3auér Ne 2
MexaHnyeckue KoJieOaHus 7 3 4 3 3
MexaHu4ecKkue BOJIHBI. 3BYK 8 3 5 3 3
Pa3nen 3. DiieKTpoOMarHuTHOE 10JIe U
6 3 3 2 2
3JIeKTPOMArHUTHBIE BOJIHBI (3 4)
DJIEKTPOMArHUTHOE TI0JIC ¥ DJIEKTPOMAarHUTHBIC BOJTHBI 6 3 3 2 2
Pa3zzes 4. CBeroBble siBjienus (15 1) 15 9 6 3auér Ne 3 7 8
3aKOHBI paCIIPOCTPAHEHHUSI CBETA 6 3 3 2 2
JIuH3BI B oNTHYECKUE TPHOOPHI 6 4 2 3 3
PaznosxeHnue 6enoro cBeTa B CEKTP 3 2 1 2 2
Paznen 5. KBanToBbie siBiaenus (17 1) 17 9 8 3 3
Hcnyckanue u NorjaomeHne cBeTa aTOMOM 4 2 2 N 1 1
3auér Ne 4
CtpoeHue aTOMHOTO siipa 6 3 3 1 1
S nepHble peaku 7 4 3 1 1
IloBTOpHTE/IHLHO-00001IIAI0IIMI MOAYJIb 9 2 - 2 2
Hroro 102 43 59 (53+6) 27 27




Koppeknusi nporpamMmmsi
7 kiace
@enepanbHas paboyasi mporpamma 1o yueOHoMmy npenmety «Pusnka» ais 7 kjgacca paccuMTaHa Ha 68
yacoB (2 yaca B Henemo). Ilo yyeOHOMY IulaHy IIKOJIBI TIO OYHO-3204YHOM (opme oOyueHHs Ha H3ydeHHUE
npeaMmeTa otBoautcs 34 yaca B rof (1 yac B HeAeNI0), Tak KakK JIEHCTBYIOINIAs MpOorpaMma paccuuTaHa Ha OYHYIO
¢bopmy oOydeHus, TO 1 KOPPEKTUPYIO €€ Ui 3a04HOM (pOpMBI B CTOpPOHY yMEHbIIEHHs Ha 34 yaca, KOTOpbIE
OTBOJATCS HA CAMOCTOSATENIHOE M3Y4E€HHE Marepuaja HporpaMMbl T0J] PYKOBOJCTBOM YYMTENsl B 4Yachl
CaMOTIOITOTOBKH.
8 kiace
@enepanbHas paboyasi mporpamma 1o yaeOHomy npenmety «DPusuka» as 8 kimacca paccuntaHa Ha 68
gacoB (2 yaca B Henemo). [lo ydyeOHOMY IuTaHy IIKOJIBI TIO OYHO-3204YHOM (opme OOydeHHs] Ha U3ydCHHE
npeaMmeTa otBoautces 34 yaca B rof (1 yac B HeAENI0), TaK KakK JIEWCTBYIOIIAs MpOrpaMMa paccuyuTaHa Ha OYHYIO
dbopMy 0O0ydeHHS, TO 1 KOPPEKTUPYIO e€ I 3a09HOK (JOPMBI B CTOPOHY YMEHBIIEHUS Ha 34 Yaca, KOTOphIC
OTBOJIATCS. HA CAMOCTOSATENFHOE H3YUeHHE Marephalia MporpamMMbl TOJ PYKOBOJCTBOM YYHTENS B Yachl
CaMOTIOITOTOBKH.

9 kJacc
denepanbHas pabouast mporpamMma mo ydeonomy npeamety «Dusukay misa 9 kinacca paccunrtana Ha 102

yaca (3 yaca B Hezaemto). [lo yueOHOMY MmiaHy LIKOJIBI IO OYHO-3a04YHOM (opme 0OydeHuss Ha HU3y4YeHHE
npeameTa otBoauTcs 42,5 yueOnbix yaca (1,25 ydeOHBIX 4Yaca B HEJENI0), TaK KaK JEHCTBYIOIIAs MporpaMma
paccunTaHa Ha O4YHYIO (opMy 00yUYeHHS, TO 1 KOPPEKTUPYIO €€ /1715l 3204HOM (OPMBI B CTOPOHY YMEHBILIEHUSI Ha
59,5 y4eOHbIX yaca, KOTOpbIE€ OTBOJSATCS Ha CAMOCTOSITEIbHOE H3Yy4YE€HHE MaTepualia MporpamMMmbl O]
PYKOBOJICTBOM YYHUTENSI B 4achl CaMOTIOATOTOBKH. [loBTOpUTENHEHO-00001Iar0IINi MOy 6 (7 1) pactpeneneH Ha
n3ydyeHue TeM 9 kiacca.

IIpakTHyeckue padoThI 32 Kypc 7 Kiacca
1. Ypok-uccnenoBanue "M3amepeHue TeMneparypbl Ipy NOMOIIM KUJKOCTHOTO TEPMOMETPA U JATUUKA
Temneparypbl"
2. Ypok-uccnenoranue "l[IpoBepka runoressl: JATBHOCTH MOJIETA MIAPUKA, MYILIEHHOTO TOPU30HTAIBHO, TEM
OoJbIirie, yem 0oJIbIlie BBICOTA ITycKa'
3. Ypok-uccinenoBanue «ONBITH 1O HAOTIOASHUIO TEIUIOBOTO PACIITHPEHHS Ta30B)
4. JJabopaTtopHas paboTa «OnpeneneHue IIOTHOCTH TBEPIAOTO Teaa»
5. JlaboparopHas padota «/3yueHue 3aBUCUMOCTHU pacTsbkeHus (AedopManun) Ipy>KUHbI OT MPUIIOKEHHON
CHJIBI»
6. JlaboparopHas padota «/3yueHne 3aBUCUMOCTH CHJIbl TPEHUS CKOJIbKEHUS OT CHIIBI IaBJICHUS U XapaKTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEI»
7. JJaboparopnas padora «OmnpeneneHre BpITAIKUBAIOIICH CHIIBI, ICHCTBYIOIIEH HA TEJIO, MOTPY)KEHHOE B
KUJKOCTb)»
8. JIabopartopHas pabota no Teme «VccnenoBanue 3aBUCUMOCTH Beca Tella B BojJie 0T 00bEMa MOTrpyKEeHHOI B
KUJKOCTb YaCTU TEJIa»
9. JlaboparopHas padota "KoHCTpyrpoBaHUe apeoMeTpa UM KOHCTPYUPOBAHUE JIOJKU U OINpe/ieiieHue e
rpy30M0abEMHOCTH"
10. Ypok-uccnegoBanue "Pacuyét MOIIHOCTH, pa3BUBAEMOM MPHU MOIBEME 10 JeCTHUIIE"
11. JlabopatopHas paborta «M3mepenue KII1Jl HakIOHHOH TIIOCKOCTHY
12. Ypok-3KCIIEPUMEHT 1O TeMe "DKCIEPUMEHTAIIBHOE ONIPEAETICHNE N3MEHEHNSI KHHETUYECKOM 1
MOTEHIMAJIBLHON SHEPTUM NIPU CKaThIBAaHUM TeJIa M0 HAKJIOHHOMW MIOCKOCTH"

IIpakTnyeckune padoTel 3a Kypc 8 Ki1acca
1. VYpoxk-xoHdepenuus "l[IpakTHueckoe HMCIOJb30BAaHME TEIUIOBBIX CBOWCTB BEIIECTB M MAaTepHaJIOB B IENAX
SHEprocoepeKeHHs
. JlaboparopHas pabota "HccnenoBanue sBI€HUS TEIUIO0OMEHA IPU CMELIMBAHUU XOJIOIHOW U ropsiueit Bos1"
. Jlaboparopnas padora "OmnpeneneHue yaenbsHON TEIIOEMKOCTH BerecTa”
. JJaboparophas padora "Onpenenenue yaenbHON TETIOTH TUIaBIECHUS JIbaa"
. JIabopatopHas pabota "Omnpenenenne OTHOCUTEIbHOMN BIAXKHOCTH BO3ayXa"
. Ypok-uccienoBanue "IneKTpU3aus TeJI MHIYKIUEN U IPU CONPUKOCHOBEHUH"
. Ypok-uccnenosanue "JlelicTBUe MEKTPUUECKOTO TOJI HA IPOBOJIHUKH U AUDIIEKTPUKH"
. Jlaboparopnas pabota "V3mepeHue U peryinpoBaHUe CUIbI TOKa"
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9. JTaboparopnas pabota "M3mepeHne U peryiupoBaHie HanpsHKeHus"

10. JTabopaTtopHas paboTta "3aBUCUMOCTD AEKTPUIECKOTO COMPOTHUBIICHHS TPOBOJHUKA OT €T0 JIHHBI, TIOIIA TN
IIOIIEPEYHOI0 CEYEeHUs U MaTtepuana”

11. JlaGoparopnas pabora "HcciaemoBaHue 3aBHCHUMOCTH CHJIBI TOKa, MIYIIETO 4Yepe3 Ppe3UucTop, OT
COIPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS HA pe3uctope”

12. JlabopaTtopHas pabota "IIpoBepka mpaBuiia CIOKECHUS HANPSHKEHUH MPH MOCIEI0BATEIIEHOM COSIUHECHUN
JBYX PE€3UCTOPOB"

13. JTabopatopHas pabora "[IpoBepka mpaBuia Ui CHIIBI TOKA TPU MapaUIeTLHOM COSTMHEHUH PE3UCTOPOB"

14. JTabopatopHas pabora "OmnpenencHue padoThl U MOITHOCTH IEKTPUIECKOTO TOKa"

15. Ypok-uccnenopanue "M3ydyeHue mnosei mnoCTOSHHBIX MAarHUTOB"

16. Jlaboparopuas padoTa "M3yueHue NeHCTBUS MarHUTHOTO TIOJISl HA MIPOBOJHUK C TOKOM"

17. JTabopatopHas pabora "KoHcTpynpoBaHue U u3ydeHHe paObOThI ICKTPOBUTATEIS "

IIpakTHyeckue padoThl 32 Kypc 9 kiacca
1. JJaGoparopnas padota "OmnpesernieHne YCKOpEHUs Teja Mpyu PaBHOYCKOPEHHOM JIBIYKEHUHU 10 HAKJIOHHOM
IIJIOCKOCTU
2. JIJaboparopnas padota «OmnpeaeneHne >KkeCTKOCTH MPY>KUHBDY
3. JlabopaTtopHas pabota «OnpeneneHue kKo GuImeHTa TpeHUs CKOJIbKEHUS
4. JIaboparopHnas padota «MccinenoBanue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBXEHHUS OT CHJIIbl HOPMAJIBHOTO
TaBIICHYSD)
5. Ypok-koHbepeHIus «/IBrmkeHune e BOKpyr rpaBuTaiinoHHOTO 1eHTpa (ConmHeuyHas cucrteMa). ["amakTukmy
6. Ypok-koHpepeHnns «PeakTHBHOE IBHKEHHUE B IIPUPOJIC U TEXHUKE)»
7. JJabopaTtopHas padota «OnpenenaeHue paboThI CHIIBI TPEHHS MPU PABHOMEPHOM JIBI)KCHUHU TeJa TI0
TOPU30HTATEHOM MMOBEPXHOCTHY
8. JlabopaTtopHas pabota «/3yueHne 3aKkoHa COXPAHEHUST YHEPTUM
9. Vpoxk-uccrnenoBanue «3aBUCUMOCTH IEPUOJIA KOJIEOAHHH OT KECTKOCTH MPYKUHBI U MacChl Tpy3a»
10. JIabopaTtopHas paborta «OnpenesaeHue 4acTOThI ¥ Mepruoia KoJieOaHUH MPYKUHHOTO MasSTHUKA
11. JIabopaTtopHas pabota «IIpoBepka HE3aBUCUMOCTH Mepuoa KoJieOaHu Tpy3a, MOABEIICHHOTO K HUTH, OT
Macchl rpy3a»
12. Ypok-koHpepeHius «MexaHndeckre BOJHBI B TBEPAOM Telie. CelicMUUeCKHe BOJIHBI)
13. Ypok-uccnenoBanue «HabmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHD»
14. Ypok-koHpepeHus «YIbTpa3ByK U HHGPa3BYK B IPUPOIC H TEXHUKE)»
15. Ypoxk-xkondepenuus «lllkana 3neKTpoMarHiTHIX BOJIH. Vcronb30BaHKe 31€KTPOMArHUTHBIX BOJIH JIJIs
COTOBOM CBSI3U»
16. Ypoxk-uccnenopanue «M3ydeHre cBOWCTB AIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIBHOTO TeseoHa»
17. Jlaboparopnas padota «lccienoBanue 3aBUCUMOCTH YIJla IPETOMIICHUS! CBETOBOTO JIyda OT yriia MaJeHus
Ha TPaHUIIE «BO3IYX-CTEKIIO»
18. Ypok-koudepenuus «Vcnosib30BaHre MOJHOTO BHYTPEHHETO OTPAKEHUS: CBETOBOIbI, ONTUKOBOJIOKOHHAS
CBSI3b»
19. Jlaboparopnas pabota «I[lonyueHue n3006pakeHUl ¢ TOMOIIBIO COOMPAIOLIEH TUH3BI)
20. JTabopaTtopHas pabota «OmnpeaeneHue GOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI COOMPAIOIIEH IMH3BI)
21. Ypoxk-koHbpepeHuus «ONnTUYecKue JIMH30BbIe TPUOOPHI»
22. Ypoxk-koHbpepenuus «/ledektsl 3penns. Kak coxpanuTs 3peHue»
23. JlaGopatopHast pabota «OIBITHI 10 PA3IOKEHHUIO OEIOro CBeTa B CIIEKTP M BOCIIPHUSITHIO [[BETA MTPEIMETOB MPH UX
HaOIIO/ICHUH Yepe3 I[BETOBbIe (DUIBTPHD)
24. Ypok-mipakTuKkyM «BoiHOBBIE CBOMCTBa CBETa: JUCIIEPCHsl, HHTepPepeHIus 1 Au(paKuus
25. Ypok-npaktukyM «HaOmroieHrne CieKTpoB UCITyCKaHMsD)
26. Ypoxk-koHbpepeHuus «PainoakTUBHbBIE U3IIydeHUs B IPUPOJIC, MEAULINHE, TEXHUKE)
27. Ypoxk-koHbepeHuus «AaepHas sHepreruka. JleiicTBUs paJlioaKTUBHBIX U3ITy4YE€HUN Ha )KUBbIE OPraHU3MbD»)

HopMbI U KpuTEpUH OLleHUBAHUS
IleppogamMun  IpPOMEXYTOUHOM arrectauuu sBISAOTCA nonyroaus. IIpomexyrounas —arrtecranus

oOyyJaromuxcs Mo 04HO-3a049HOM U 3a04HON hopmam oOyueHus mo utoram | moxyroaus mpoBoauTcs B (Gopme
middepeHmpoBaHHOTO 3aueTa 6e3 mpeKpaleHus: 00pa30BaTeIbHOM AEATEIBHOCTH B COOTBETCTBUHU C TpadKOM



3a4eTOB MO PaCIUCaHUIO, YTBEPKIACHHOMY AUPEKTOpOoM IKoibl. OTMeTka 3a | moiyroane mo 04HO-3a04HOM U
3a04HOM (opmaM oOyueHHsI B 7-9 Kiaccax BBICTABISIETCS KaK CpelHee apu(MeTHYecKoe Ha OCHOBE TEKYIIMX
OTMETOK, TEKYIIero KOHTPOJs u Iu(EpeHIIUPOBAHHBIX 3a4eTOB IO 5-0aJUTbHOW CHCTEME OIICHUBAHUSL
OxpyrieHue pe3yipTaTa MpOBOAUTCS MO MPABUJIAM MaTEMATUYECKOTO OKPYTIICHHS B M0JIb3Y 00YUYaIOIIETOCH.

Otmertka 3a |l momyroaue mo o4Ho-32049HOM U 3204HOM (hopmam oOydeHus B 7-9 Kimaccax BBICTABIISCTCS
KaK cpelHee apu(MEeTHIecKoe Ha OCHOBE TEKYIEro KOHTPOJIS U Tu(PepeHIIMPOBAHHBIX 3a4€TOB 110 5-0aIbHON
cucreme. OKpyrieHue pe3ynbraTa HPOBOJUTCA IO TPAaBWIAM MATEeMaTHYEeCKOTO OKPYIJIEHUS B IOJIB3Y
oOyuJaromnierocs.

l'ogoBasi mpomexxyTouHasi arTecTanusi 1Mo (U3WKE SBISETCS CPEAHUM apU(PMETHYECKUM Pe3yJbTaTOM
MOJIYTOJOBBIX ~ MPOMEXKYTOUYHBIX arrectauui. OKpyrieHue pe3yinbTara IPOBOJUTCS IO  IpaBHJIaM
MaTeMaTH4ecKOro OKPYTJICHUS B MOJIb3Yy 00Y4alOIIerocs.

3aueTHble pabOTHI OIIEHUBAIOTCS TI0 KPUTEPUSM, TIPOTIMCAHHBIM B TEKCTaX 3a4ETHBIX PadOT.

7 knacc. Beero 3auéroB — 2 (1 mosryroaue -1, 2 mosayroaue -1)
3auet Ne 1 «®u3zuka u ee poJib B MO3HAHUM OKpYXKarollero mupa. IleppoHadanbHble CBECHUS O CTPOCHUU
BellecTBa. /[BrxkeHue u B3auMoeCTBHE TED»
3auet Ne 2 «JlaBieHue TBEp/IbIX Tell, )KUJIKOCTEH U ra3oB. PaboTa u MOLTHOCTE. DHEPTUs»

8 kiacc. Beero 3auéros — 2 (1 mosayroame -1, 2 mosayroaue -1)

3au€r Ne 1 «TenoBsle ABICHUS
3au€r Ne 2 «DnexkTpuyeckre U MarHUTHBIE SIBJICHUS»

9 kaacc. Beero 3auéroB — 4 (1 moyroame —2; 2 moJsryrojaue - 2)
3auer No 1 «Mexanndeckue siBenus (MexaHH4ecKoe JBMKEHUE U CTIOCOOBI ero onucanus. B3anmMoneiicTBue
TEN)»
3auét No 2 «Mexanndeckue siBjieHUs (3aKOHBI COXpaHeHUsI )». «MexaHndecKrue KoJieOaHusI U BOJTHBDY.
3auet Ne 3 «OJIEKTpOMAarHuTHOE MOJI€ U 3JIEKTPOMArHUTHBIE BOJIHBI. CBETOBBIE SIBIICHUS
3aueT Ne 4 «KBaHTOBBIE SIBIICHUS
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