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MNOACHUTEJIbHAS 3AIINCKA

OobpazoBarenbHas mporpamma cpeanero obmiero oopazopanus [OCYIAPCTBEHHOI'O
BIOJDKETHOI'O OBHIEOBPA30OBATEJIBHOI'O YUPEXIAEHUA « CPEJHAS HIKOJIA Ne
92 TOPOJICKOI'O OKPYT'A MAKEEBKA» JJOHELIKOI HAPOIHO! PECITYBJIUKU
(mamee obpaszoBaTeNbHAsI OpraHU3alns ) pa3padoTaHHAsI B COOTBETCTBHUH C

1. 3akoH 00 oOpazoBanuu Ne 273-D3.

2. 3akoH ot 06.10.2023 Ne 12-P3 «O06 ob6pazoBanuu B JJoneuxoit HapogHoii
Pecny6siuke» (ITpunst [Tocranosnennem Haponnoro Coseta 5 okTsi6pst 2023 roza).

3. ®enepanbubiii 3aK0H 0T 19.12.2023 Ne 618-D3 «O BHeCceHUU U3MEHEHUI B
®enepanbHblif 3akoH «O0 0bpazoBanuu B Poccuiickoit denepanum.

4. ®enepanbublii 3aK0H 0T 04.08.2023 Ne 479-D3 «O BHeCEHUU U3MEHEHHH B
®enepanbHbIil 3akoH «O06 oOpa3zoBanuu B Poccuiickoit deneparum.

5. Ilpuka3 MunucrepctBa npocsemenus: Poccuiickoit @enepanyum ot 18.05.2023 No 371
«O0 ytBepxaeHuu ¢eaepaibHON 00pa3zoBaTeNbHOM MPOrpaMMbl CPETHETO O0IIEro
oOpazoBanus» (3apeructpuponan 12.07.2023 Ne 74228).

6. Ilpukaz Munnpocsemienust Poccun «O0 yTBepkaeHun genepaabHOro
roCyJJapCTBEHHOT'O 00pa30BaTeIbHOIO CTaHAAPTa CpeHero odiero oopa3oBanus» ot 17 mas
2012 r. Ne 413 (B pen. IIpukaza Munnpocseuenust Poccun ot 12.08.2022 Ne 732)

7. Ilpuxa3z Munnpocsemenus Poccun ot 18.05.2023r. Ne 371 «O6 yTBepka1eHUN
(henepanbpHON 00pa30BaTEIBHON MTPOTPAMMBI CPETHET0 00IIEeT0 00Pa30BaAHUMY.

8. IIpuka3 Munnpocsemenust Poccuu ot 22.01.2024 Ne 31 «O BHECEHUU U3MEHEHUH B
HEKOTOpbIE MTpHKa3bl MUHHUCTEPCTBA 00pa3oBaHus U Hayku Poccuiickoit deneparnuu u
Munuctepcta npocsenienust Poccuiickoit denepanuu, kacatonuecs (enepanabHbIX
rOCyIapCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB HAUAIHHOTO 00IIEro 00pa3oBaHus U
OCHOBHOT'O 00IIero 00pa3oBaHUs».

9. Ilpukaz Munnpocsemenus: Poccun ot 22.03.2021 Ne 115 «O6 ytBepxknenuu Ilopsinka
OpTaHU3aIH U OCYIIECTBICHHUS 00Pa30BaTEIbHON eI TEIPHOCTH IO OCHOBHBIM
0011e00pa3oBaTebHBIM IPOTPaMMaM - 00pa30BaTEbHBIM IPOTPAMMaM HadyaJIbHOTO OOMIETo,
OCHOBHOTO OOIIETO M CPETHETO 00IIET0 00pa30BaAHUS.

10. ITpuka3z Munnpocsemennst Poccun ot 21.09.2022 Ne 858 «O6 yTBepKIeHUN
(denepanabHOro MepeyHs: yueOHUKOB, JOMYIIIEHHBIX K UCIIOJIb30BAHUIO TP peaTn3alui
UMEIOIINX TOCYIapCTBEHHYIO aKKPEIUTAIII0 00pa30BaTeIbHBIX MPOTPaMM HayaIbHOTO OOIIIETo,
OCHOBHOT'0O 00I1IeT0, CpeIHEero 001iero 00pa3oBaHus OpraHU3alMsIMU, OCYIIECTBISIOIIUMU
00pa3oBaTeNbHYIO JESITEIBHOCTh U YCTAHOBJICHHUS MPEAEIHbHOI0 CPOKa UCIOIB30BAHMUS
UCKJTIOYCHHBIX YICOHUKOBY.

11. IIpuka3z Munnpocsemennst Poccun ot 21.02.2024 Nel19 «O BHeceHHHN H3MEHEHUM B
npusnokeHus Ne 1 u Ne 2 k [Ipukazy Munnpocsemenust Poccun ot 21.092022 Ne 858 O6
yTBep)kaeHnr PITY, nonyleHHbIX K UCIOIb30BaHUIO TIPU PeATU3AIMU UMEIOIIUX
roCy/IapCTBEHHYIO aKKpeAUTAIUI0 00pa30oBaTeNbHBIX IPOrpaMM HauaabHOTO OOIIETO,
OCHOBHOTO O0IIIET0, CPETHETO OOIIET0 00pa30BaHUs OPraHU3AIMSIME, OCYIIECTBISIOIIUMU
00pa30BaTeNbHYIO JESITEIbHOCTh U YCTAHOBJICHHUS NPEAEIbHOI0 CpOKa HCIOIb30BAHUS
WCKITIOYEHHBIX YIYCOHUKOBY.

12. Tlpuka3z MuHHCTEpPCTBA HAYKU U BBICIIETO 00pa3oBanus Poccuiickoit denepanum,
Munucrepcersa npocsenienus: Poccuiickoit @eneparun ot 30.06.2020 Ne 845/369 «O6



yrBepxkaeHnu [lopsiika 3aueta opranuzaiueii, ocymecTBIsonie 00pa3oBaTebHYIO
JeSITeIbHOCTb, PE3YJIbTaTOB OCBOCHHSI 00YYaIOIIMMUCS YIEOHBIX MPEIMETOB, KypCOB,
JUCHUIUIMH (MOAYJEH), IPaKTUKH, TOTIOJIHUTEIbHBIX 00pa30BaTEIbHBIX POTPaMM B IPYTUX
OpraHM3aIMIX, OCYIIECTBISIONUX 00pa30BaTEIbHYIO ACSITEILHOCTDY.

13. Ilpuka3z Munnpocsemenust Poccun 04.10.2023 Ne738 «O0 yTBepxkaeHUN
(henepaabHOrO MEpeyHs AIEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB, JOMYIIEHHBIX K
UCIIOJIb30BAHUIO MIPH peaIU3allMi UMEIOIUX FOCYAapCTBEHHYIO aKKPEAUTAIUIO
00pa3oBaTenbHBIX TPOrpaMM Ha4aIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeHEero 00IIero
o0pa3oBaHUsI».

14. IIpuka3z Munnpocsemenust Poccun ot 03.08.2023 Ne 581 «O BHeceHUM U3MEHEHUS B
nyHKT 13 mopsiaka opraHu3ayy ¥ OCYIIeCTBICHUS 00pa30BaTeIbHON AEATEIBHOCTH 110
OCHOBHBIM 00111e00pa30BaTEIbHBIM IPOrpaMMaM - 00pa30BaTeIbHBIM IIPOrpaMMaM HA4aJIbHOTO
0011ero, OCHOBHOTO OOIIET0 U CPeIHEro 00LIero 00pa30BaHus, YTBEPKACHHOTO IPUKA30M
MUHHCTEPCTBA MPOCBEIICHUS poccuiickoi peaepanuu ot 22 mapta 2021 1. Ne 115»

15. Ilpuka3z Munnpocsemenus Poccuu ot 21.06.23 Ne556 «O BHeceHUM U3MEHEHUH B
npunoxxkenust Ne 1, Ne 2 k nmpukazy Munpocsemenus: Poccun ot 21.09.2022 Ne 858 «O06
YTBEpPXKICHUHU (heiepabHOrO NepeyHsl yueOHUKOB, JOMYIIEHHBIX K UCIIOIb30BAHUIO IIPU
peanu3any UMEIOINX

14:48 rocy1apCTBEHHYIO aKKPEIUTAIINI0 00pa30BaTEIbHBIX MPOTPaAaMM HAYaTBHOTO
00111er0, OCHOBHOTO OOIIETO, CPEIHETO 00IIero 00pa30BaHUs OPTaHU3AIUIMH,
OCYLIECTBIISIOIMMU 00pa30BaTEIbHYIO 1€ATEIbHOCTh, U YCTAHOBJICHUS MPEAEIbHOTO CPOKa
UCIIOJIb30BaHUS UCKIIOYEHHBIX YUEOHUKOBY.

16. ITocranosnenue [IpaButensctBa PO ot 11.10.2023 Nel1678 «O6 yTBepKIeHUN
MpaBUJI IPUMEHEHUs ANIeKTpoHHOTo o0yuenus, JJOT npu peanuzanuu o0pa3zoBaTenbHOTO
IIpoLECCAY.

17. IloctanoBnenue I 1aBHOTO rocyAapCTBEHHOTO CaHUTapHOTO Bpaya Poccuiickoi
@eneparun ot 28.09.2020 Ne 28 «O6 yTBepxaenun canutapubix npasui CII 2.4.3648-20
«CaHHUTapHO-3IHIEMHOJIOTMYECKHE TPEOOBAHMUS K OPraHU3AIMSIM BOCIIUTAHHS U O0yUYCHHS,
OTZIbIXa U 03/10pOBIIeHUs feTed u monoaexm» (BMecte ¢ «CII 2.4.3648-20. CanurtapHsbie
MpaBuia...»).

18. IlocranoBnenue ['maBHOroO rocyJapCTBEHHOTO CAaHUTapHOro Bpaya Poccuiickoii
Oenepanmn ot 28 ssuBaps 2021 1. Ne 2 «O06 yTBep)aeHUU caHUTapHBIX TpaBmit 1 HopMm CanlluH
1.2.3685-21 «I'urneHnueckre HOPMaTUBBI U TPEOOBAHMS K OOECIICUCHUIO0 O€30MaCHOCTH U (MJIH)
0€3BpeHOCTH 15 YeroBeKa (aKTOPOB CPEIbl OOMTAHUS.

19. [lucbmo Munnpocsenienust Poccuu ot 12.02.2024 Ne(03-160 «Pa3bsicHenus no
BOIIPOCAM OpraHHU3aIMy 00yYeHHS [0 OCHOBHBIM 00111€00pa30BaTeIbHBIM U JOTIOJIHUTEIBHBIM
o011epa3BUBAIOLINM IIpOrpaMMam JUIsl IeTel, HyKIalolUXCcs B JUINTEIbLHOM JICUEHUU B
MEAMIMHCKUX OpTaHU3aIUsIX».

20. Uudopmanmnonnoe nucbMo JlemapraMeHTa rocyJapcTBEHHOM MOJUTUKH U
ynpasieHus B cepe obuiero oopazopanust MunucrepcTsa npocperienust PO ot 22.05.2023 Ne
03-870 «OTBeTH HAa TUIUYHBIE BOMPOCHI, BO3HUKAIOIINE HA PETMOHAIBHOM, MYHUIIUIAIIEHOM
YPOBHSIX M ypOBHE 00pa30BaTebHOM oprannzanuy, o BeegeHu @OOID».

21. MeTtoanueckue peKOMEHIAlNHU 10 00ECTIEYCHUIO ONITUMH3AIMU yUYeOHOM HAarpy3KH B
OO (MP 2.4.0331-23 ot 10.11.2023, pa3paboranusie DeaepanbHON CiIy:k00H MO HA30py B



cdepe 3amuThl IpaB norpedurenei u o6iaarononyuus yenoseka, DbYH «Denepanbublit
Hay4HbI neHTp ruruensl uM. @.d. Dpucmana» PocnorpebHanzopa u ap.).

22. Metoanueckne peKOMEH 1alluu M0 00eCeYEHNI0 CAaHUTAPHO-3MTHIEMUOJIOTHYECKUX
TpeOOBaHUIl pHU peaar3alui 00pa30BaTEIbHBIX IPOTPaMM C IPUMEHEHUEM AJIEKTPOHHOTO
0o0y4eHHs U IUCTaHIIMOHHBIX 00pa3zoBaTesnbHbIX TexHonoruit (MP 2.4.0330-23 yTB. 29.08.2023
pykoBoautenem denepanbHON CITyKObI IO HA30PY B cepe 3aluThl TpaB MOTpeOuTeIeH 1
Oyraromnosryuwnst uenoBeka, I maBHbIM canuTapHbiM BpauoM PD A 1O. ITomosoit).

23. Ilpuxa3 Munnpocsewmenus Poccun ot 27.12.2023 Ne 1028 «O BHeceHUN U3MEHEHU
B HEKOTOpHBIE IpuKa3bl MuHoOpHayku 1 MuHIpocseenus, kacatoupecs @I'OC ocHOBHOTO
o011ero 00pa3oBaHUs U CPETHETO OOIIETO 00Pa30OBAHUS.

24. Ilpuka3z Munnpocsemenus: Poccun ot 19.03.2024 Ne 171 «O BHeceHHH U3MEHEHU B
HEKOTOphIe prKa3el MuHucTepcTBa npocsemeHus PO, kacatommecs @OII HaganpHOTO 00111€TO
00pa3zoBaHMs, OCHOBHOTO 00IIIeT0 00pa30BaHuUs U CPETHETO OOIIETO 00pa30BAHU.

25. Ilpuka3z Munnpocenienus Poccun ot 01.02.2024 Ne 62 «O BHeceHUU U3MEHEHUH B
HEKOTOpbIe Mpuka3bl MunmnpocsemieHus Poccuu, kacatomuecs ¢enepaibHbIX 00pa3oBaTebHbBIX
porpaMM OCHOBHOTO 00I1Iero 00pa3oBaHUs M CPEAHETO 00IEro 00pa3oBaHUs.

26. HopmaTuBHO-1IpaBOBbIE aKThl opranu3zanuu k 2024-2025 yyeGHOMY rofy.

CopneprxaHue mporpaMMsl 10 (pr3KKe HarpaBJIeHO Ha POPMHUPOBAHUE ECTECTBEHHOHAYYHOM
TPaMOTHOCTH OOYYaIOIINXCSl ¥ OPTaHU3AINI0 M3YUYCHUsT (GU3UKU Ha JEATEIBHOCTHOW OCHOBe. B
nporpaMMe Mo (pU3MKe YYMUTBIBAIOTCS BO3MOXHOCTH Y4eOHOro NpeaMera B pealu3aluu
tpeboBanuii ®I'OC OOO k mMIaHUPYEMbIM JUYHOCTHBIM U METalpeIMETHBIM pe3ysbTaTaM
0o0y4YeHHs, a TaK)Ke MEXKIPEIMETHBIE CBSA3M €CTECTBEHHOHAYUYHBIX YUYEOHBIX INPEIMETOB Ha
YPOBHE OCHOBHOTO 00111eT0 00pa30BaHUsI.

[IporpamMa o ¢u3uKe yCTaHaBIMBAET pacHpeleseHHe y4yeOHOro MaTepuala 1o rojiam
oOyueHus (o KJjaccam), HpeJlaraeT HPUMEPHYIO TOCIEJOBATENbHOCTh H3YYEHUS TeM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHS NPEAMETHOTO COACPIKAHUSA U YUETE BO3PACTHBIX OCOOCHHOCTEN
oOyyJaronuxcsi.

[Tporpamma o ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMUYECKONW MOMOIIN YUUTEITIO
B CO3JIaHMM paboyeil mporpamMmbl 0 y4eOHOMY MpeIMETY.

dusnKa ABISETCS CUCTEMOOOPa3yIOIIUM Il €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB,
MIOCKOJIbKY (pr3MUecKre 3aKOHBI JIeKAaT B OCHOBE INPOLIECCOB M SIBICHUH, M3y4aeMbIX XUMHEH,
OuoJsiornei, acTpOHOMHUEH U (pu3MdecKkor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MHUpa, TPEAOCTaBiseT Hambosee SICHble 00paslbl MPUMEHEHHsS HAyyHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOTYYEeHHUsI JOCTOBEPHBIX 3HAHHI O MUDE.

OnHa W3 TIaBHBIX 337ad (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHMM €CTECTBEHHOHAYyYHOHM TIPaMOTHOCTH M HHTEpeca K Hayke Yy
o0y4aronuxcs.

Wzyuenne ¢usukn Ha 0a30BOM YpOBHE MPEAINONAraeT OBJIAJCHHUE CIIEAYIOIIMMU
KOMITETEHTHOCTSIMU, XapaKTEPH3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® Hay4HO OOBSCHSATH SIBICHHUS;

® OLEHMBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEI0BaHUS;

® HHTEPIPETUPOBATh JAHHbIE M HCIOJb30BATh HAYYHBIE JOKA3aTENbCTBA IS
MIOJTYYCHHUS BBIBOJIOB.



Henmn w3yueHuss (pU3MKKM HAa ypOBHE OCHOBHOTO OOMIETO OOpa30BaHHS OIpPENEICHB B

Konnenuuu npenonaBanus yueOHoro npeamera «dusnuka» B 00pa3oBaTeNbHBIX OpraHU3ALUAX
Poccuiickoit ®enepanuu, peaqu3yrONIMX OCHOBHBIE O00II€00pa3oBaTelbHbIE TPOrPaMMBI,
yTBepkIEHHOU pemenreM Komnerun MunnctepcTBa mnpocsemieHus: Poccuiickoin ®denepannu
(mporoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

v

Henun usyvyenus pusukm:

proOpeTeHne HHTEpeca M CTPEMIICHHUST 00yJaroINXCs K HAYYHOMY M3YYCHHUIO IPUPOIHI,
pa3BUTHE UX UHTEJUIEKTyalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pa3BUTHE TNPEACTABICHUH O HAydHOM METOA€ TO3HaHUS U (OPMHPOBAHUE
UCCIIEIOBATEIBCKOTO OTHOIIEHHS K OKPY KAIOIIUM SIBIICHHSIM;

(dbopMHUpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa M3yYeHHs OCHOB CTPOCHHS
MaTepuy U QyHIAMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dopmMupoBaHHE MPEACTABICHUNA O POJIM (DUMKU Ui Pa3BUTHS APYTHX €CTECTBEHHBIX
HaYK, TEXHUKH U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oynaymel mnpodeccuoHanbHON
NeSITeIbHOCTH, CBA3aHHOM C (PM3MKOH, MOATrOTOBKA K AajbHEWIIeMy OOyYeHHIO B 3TOM
HarpaBJICHUH.

JlocTikeHne 3TUX IeNel mporpaMMbel 1O (u3MKe Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs 00eCIEUNBACTCS PEIICHHEM CIICAYIONINX 3a1a4:

npuoOpeTeHne 3HaHUH O JUCKPETHOM CTPOSHMHU BELIECTBA, O MEXaHUUYECKUX, TEIUIOBBIX,
JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUI ONUCHIBATh U OOBSICHATH (PU3MUECKUE SBJICHHUS C UCTIOIb30BaHUEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHME METOAOB pELICHUs MPOCTEHIINX pPACYETHBIX 3a4ad C HCIOJIb30BaHUEM
(¢u3nUYecKux Mojiesel, TBOPUECKUX U MPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BuUTHE YMEHUI HAOII0AaTh IPUPOAHbIE SIBIICHUS U BBITIOIHATD OIBITHI, TAOOpaTOPHBIE
paboThl M OSKCIIEPUMEHTAIFHBIE HCCIECOBAHUS C WCIIOJNB30BAaHUEM HW3MEPUTEIBHBIX
npudOpOB;

OCBOCHHME TNPUEMOB paboThl ¢ HHPOpManuell (HU3NYECKOro COAep)KaHUs, BKIOYAs
UH(POPMALIUIO O COBPEMEHHBIX JOCTHKEHUAX (PU3UKHU, aHATTU3 U KPUTUYECKOE OILICHUBAHHE
UHPOpPMaLINH;

3HAKOMCTBO cO chepaMu poecCHOHATbHON NeSITeIbHOCTH, CBA3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMUA, OCHOBAHHBIMU Ha JIOCTIKEHUAX (PU3NUECKOI HayKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUS

oTBOIUTCA 238 yacosB:

B 7 kjacce — 68 yacoB (2 yaca B HEZICIIO),
B 8 Ki1acce — 68 yacoB (2 yaca B HEJIENIO),
B 9 xnacce — 102 gaca (3 yaca B HEIEIIO).

[Ipennaraemslii B mporpamme mo Gpu3uke nepeueHs J1a00paTopHbIX paboT U OMBITOB HOCUT

PEKOMEHAATENIbHBIM XapakTep, YYUTeNb JelaeT BbIOOp MpoBelneHHs Ja00OpaTOpHBIX paboOT H
OTIBITOB C YYETOM UHINBUAYAIBHBIX OCOOCHHOCTEH 00YYaroIUXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3a[aHui, TIpeIIaraeéMbIX B paMKaxX OCHOBHOT'O TOCYTapCTBEHHOT'O 9K3aMeHa MO (H3HKE.



COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Pazgen 1. ®usuka v e€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPA.

®usuka — Hayka o npupoje. SBineHus npupoxasl. PU3NYECKUe ABICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeMUUMHBL M3Mepenue ¢usudeckux BenuunH. Dusndeckne MPHOOPHI.
[TorpemHocTs M3MepeHnid. MexayHapoaHas CUCTEMA €ANHULI.

Kak ¢usuka u npyrue ecrtecTBeHHble HayKM M3ydaroT Npupony. EcTecTBeHHOHayuyHbIH
METOJ TMO3HaHMA: HaOJI0JeHHE, MOCTAaHOBKA HAyYHOTO BOIPOCA, BBIIBWKEHHE THIIOTE3,
SKCHEPUMEHT TI0 TPOBEpKE THUIOTE3, OOBSICHEHHEe HabmomaeMoro siBueHusa. OmnmucaHue
(bU3UYECKUX SBJICHUHN C TTIOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHndeckue, TEIIOBbIE, dJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.

2. Owusnueckue NpuOOPHI U MPOLEAYpa MPSIMBIX U3MEPEHHH aHAJIOTOBBIM M IIM(PPOBHIM

npubopom.

Jlabopamopuwvie pabomot u onvimel.

OmnpezneneHue LEeHbI IEJIEHUs MKalbl U3MEPUTEIBLHOT0 pUoopa.
H3mepenune paccTossHUMN.

W3mepenne 00bEMa XUAKOCTH U TBEPAOTO Tea.

Omnpenenenue pasMepoB MajbIX TEl.

oA wDdeE

HN3mepenne Ttemreparypbl MNpH IOMOIIA JKUJIKOCTHOTO TEPMOMETpa W JaTyuKa
TEMIIEpaTypBbl.
6. llpoBeneHue wuccieIOBaHUA IO MPOBEPKE TUIOTE3bl: AAIBHOCTh MOJETA IIapUKa,
MyIIEHHOTO TOPU30HTAIBHO, TeM OOJIbIIe, YeM OOJIBIIIEe BHICOTA MTyCKa.

Paznen 2. [lepBoHavaibHble CBeJeHHs 0 CTPOEHHH BellleCcTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJbl, MX pa3Mepbl. ONbITHI, JOKa3bIBAKOIINE
JUCKPETHOE CTPOEHUE BEILIECTBA.

JBwxenue uactull BemiecTBa. CBSI3b CKOPOCTH JBHKEHHUS YacCTUI[ C TEMIEPATypOM.
BpoyHoBckoe nBmwkenue, muddysus. B3amMmoieicTBre 4YacTHIl BEUISCTBA: TNPUTSIKCHHE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUIKOCTEHW U  TBEPIBIX
(kpucTamnueckux) Ten. B3amMocBsI3b MEXAy CBOWCTBAMHU BEIIECTB B Pa3HBIX arperaTrHbIX
COCTOSIHMSIX M HMX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTtHbIX COCTOSHUMN
BO/IbI.

Hemoncmpauyuu.

1. HaGmroneHnue OpOyHOBCKOTO IBUIKEHUSI.

2. HaGnropenue nuddysuu.

3. HaGmronenue sBiieHHM, OOBACHSIONIUXCS MPUTSIKEHUEM WIH OTTAJIKUBAHUEM YacCTHI]

BEILECTBA.

Jlabopamopuosie pabomot u onvimel.

1. OruenHka AuaMeTpa aToMa METOAOM PsIIOB (C UCIONIb30BaHUEeM (oTorpaduii).

2. OmnbITH IO HAOJTIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO 0OHAPYKEHUIO JCHCTBHSI CHII MOJICKYJIIPHOTO MPUTSIKCHUS.

Paznea 3. /IBukeHue U B3aUMOJAeCTBHE TeJl.

MexaHnnyeckoe aBukKeHUE. PaBHOMepHOe M HepaBHOMEpHOE JBH>keHHE. CKOpOCTb.
Cpennsiss CKOpOCTh IPU HEPABHOMEPHOM JIBH)KEHUH. Pacu€r myTu U BpeMeHU JABUKECHUSI.



SIBneHue wHepuuu. 3aKOH HHepuuU. B3aumopeicTBue Tesl Kak NPUYMHA HU3MEHEHUS
CKOpPOCTH JBIDKEHUS Tell. Macca kak Mepa uHepTHocTu Tena. [lmoTHocTh BemectBa. CBsA3b
IJIOTHOCTHU € KOJTMYECTBOM MOJIEKYJI B €AMHUIE 00BEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumozeilcTBus Teia. Cuiia ynpyroctd W 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO JUHAMOMETPA. SIBJIEHHE TATOTEHUs U cuita TshkecTH. Cuila TShKeCTH
Ha JIpyrux mianerax. Bec tena. HeBecomocts. CrokeHne cuil, HallpaBiIE€HHBIX MO OJTHON MPSIMOM.
PaBHogelicTBytomas cui. Cuna tperus. TpeHue CKobKeHUs U TpeHue nokos. Tpenue B npupoae
1 TEXHHUKE.

Hemoncmpayuu.

Habnronenrne MexaHM4eCKOro ABMKESHHS Tea.

H3mMepenne CKOpoCTH MPSMOJIUHENHOTO JBHKECHUS.

HaOmronenue siBleHUsI HHEPIIUH.

HabGmonenne nsMeHeHus1 CKOPOCTH MPU B3aMMOJICHCTBUH TEJl.

CpaBHeHHME MacC 1O B3aUMOJECHCTBUIO TEJl.

CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJTHON TPSIMOIA.

ﬂaﬁopamopnbte pabomul u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO ABMKCHHS (IIapUKa B KUAKOCTH, MOJEIH
AJIEKTPUIECKOTO aBTOMOOWJIS U TaK Jlajee).

2. OmpeneneHue cpenHed CKOPOCTU CKOJBKEHHS Opycka WM IIapUKa MO HaKIOHHOU
TJTIOCKOCTH.

oU A LN R
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Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
4. OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh PacTsSKEeHUs (nedopManuu) MpYy>KUHBl OT
PUIIOKEHHOM CHJIBL.
5. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHUS OT Beca Tesa U
XapakTepa COIIPUKACAIOIINXCSl IOBEPXHOCTEN.

Pa3nen 4. /laBiienne TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHBIIICHUS U YBEIMUCHUS J1aBlieHus. [aBneHue raza. 3aBUCUMOCTh
JaBJIeHUs Tra3a oT 00bEma, Temnepatypsl. [lepenada naBneHust TBEPABIMU TeIaAMH, KHUAKOCTIMU
u ra3amu. 3akoH [lackans. IIHeBMaTHueckue MamMHbBIL. 3aBUCUMOCTb JABJICHUS KHUJIKOCTU OT
rryounsl.  ['mapoctatmdeckuit  mapagokc. CooOmiaronuecss cocyasl.  [mapaBinuyeckue
MEXaHU3MBI.

Atmocdepa 3emnan u atmocdepHoe AasineHue. IIpuduMHBI CylecTBOBaHUS BO3IyLIHON
obonouku 3emnu. OnbiT Toppuyemnu. M3mepenue arMmocdepHOro naBieHus. 3aBHCUMOCTh
aTMOC(EepHOTO JaBJCHHS OT BBICOTHI Haja YypoBHeM Mops. I[lpubopbl ans u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOrpyXEHHOE B HUX TeJo. BelTankuBaromias (apxuMe0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

emoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBhl.

[lepenava naBiaeHUs )KUAKOCTHIO M Fa30M.
Coobmaromuecs: Cocy/bl.

I'mppasnuueckuii mpecc.

[IposiBienue aelicTBUs aTMOC(EPHOTO TaBICHUS.

o hrwbdpeE

3aBUCHMOCTb BBITAIKUBAIOLIEH CHIBI OT 00bEMa MOrpyKEHHOM dYacTu Tena M
IJIOTHOCTH KUAKOCTH.
7. PaBEHCTBO BBITAJIKMBAIOILEH CUIIBI BECY BHITECCHEHHOM JKUJKOCTH.



8. VYcnoBue mnnaBaHus TeNl: IUIABAHWE WIM IOTPYKEHUE Tel B 3aBUCUMOCTU OT
COOTHOUICHUS IUIOTHOCTEN TeJIA U KUIKOCTH.

Jlabopamopuuvie pabomol u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIEC OT 00BbEMA MOTPYKEHHOU B JKUIKOCTh
YacTH TeJa.

2. OmpezneneHue BBITAJIKUBAIOIIEH CHIIBI, JIEHCTBYIOIIEW Ha TENO, MOrpyXKEHHOE B
KUJKOCTb.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAOLIEH CUIIbI, AEHCTBYIOIIEH HA TEJIO B dKUJKOCTH,
OT Macchl Tena.

4. OnbIThl, I€MOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIIKUBAIOIIECH CHIIbI, ACHCTBYIOLIEH Ha
TEJIO B *KHMJKOCTH, OT 00BEMA MOTPYKEHHON B JKUAKOCTh YaCTH TeJla U OT IJIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHHUE JIOAKH W ONpelereHue e€

rpy30M0AbEMHOCTH.

Pa3nes 5. PaGora 1 MOIIHOCTD. JHEprusi.

Mexanunyeckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 6JI0K, HAKJIOHHAs TIOCKOCTb. [IpaBuiio paBHOBecus pbryara.
[IpumeneHue mpaBuiia paBHOBECHS pblyara K OJOKy. «3onoToe mpaBuiio» mexaHuku. KIIJ]
HPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas 1 noreHuanbHas sueprus. [Ipespamienue oqHOro
BUJIa MEXaHUYECKOW SHEPTUH B IPYroi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimol.

1. Ompenenenune paOOTBI CHIIBI TPEHHs TPU PABHOMEPHOM JBIDKEHHH Tela IO

TOPU30HTAIILHOM MOBEPXHOCTH.

2. HccnenoBaHue yClIOBHiIl paBHOBECHS pblyara.
N3mepenue KII/l HakJIIOHHOMN TJIOCKOCTH.

4. H3yudeHue 3aKOHA COXPaHEHUS MEXaHUYECKON SHEPIUU.

w

8 KIIACC

Pa3gen 6. TenioBbIe IBJICHUSA.

OCHOBHbIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOM TEOpUU CTPOEHHMs BerlecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJ. OTMbITB, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKOU TEOPHH.

Monenu TBEPIOTO, KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucraminueckue u
amopdusbie Tena. OOBsCHEHNE CBOMCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKESHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CmadyMBaHWE M KalWUISIpHBIE siBJIICeHUs. TeruioBoe
pacIIMpEHUE U CHKATHUE.

Temnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBWKEHHUS YaCTHIL.
BuyTtpennss sneprus. CnocoObl U3BMEHEHHUsI BHYTPEHHEH SHEPTUU: TEIUIONepeavya U COBEPIICHNE
pabotsl. Buel Temionepenauun: TEMIONPOBOAHOCTb, KOHBEKIIUS, U3JTyYCHHE.

KonmnyecTBo TemmoTel. YaenbHas TEMJIOEMKOCTh BeIIeCTBA. TemIooOMEH W TETUIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. IlnaBneHue u oTBepleBaHUE KPUCTAITHYECKHX
BEIleCTB. YAenbpHas Terwiora riaBieHus. [lapooOpa3oBanue u koHAeHcarus. lcnapeHue.



Kunenne. YnenpHas TeruioTa mapooOpa3oBaHus. 3aBUCUMOCTb TEMIEpPATyphl KHUIICHUS OT
aTMoc(epHOTro JaBJICHMS.
BrnaxHnocTs Bo3ayxa.
DHeprus TOMBa. Y IeJIbHas TEII0oTa CrOpaHusl.
[punnumer pabotel TeruoBbix aBurareneit KIIJl temmoBoro nBuratens. TeruioBbie
JIBUTATENIH U 3aIATA OKPYKAKOLIEN CPEBI.
3aK0H COXpaHEHUs U IPEBPAIICHHS SHEPTHUH B TEIUIOBBIX MPOIECCaXx.
Jemoncmpayuu.
Habmronenne 6poyHOBCKOTO IBHIKEHUSI.
Ha6monenue nuddysum.
HaOmnronenue siBeHni CMauyMBaHUs U KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TenioBoro pacumpeHus Tel.
W3meHeHune gaBieHus ra3a Ipu U3MEHEHUH 00bEMa M HAarpeBaHUU WU OXJIQKICHHH.
[IpaBuna n3MepeHus TeMiepaTypsl.
Buasl Tenonepenauu.
OxmaxaeHre Ipu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUN padOTHI BHCITHUMU CHIIAMHU.
. CpaBHeHuE TEMI0EMKOCTEN pa3InYHBIX BEILIECTB.
. HaGmronenue xunenus.
. Habnroienue nocTostHCTBa TeMIIEpaTyphl MPH TUIaBICHUH.
13. Mojenu TenjoBbIX JBUTaTEICH.
Jlabopamopusie pabomot u onvimol.
1. OnbIThl MO OOHAPYKEHUIO JEHCTBUS CUIT MOJICKYJIIPHOTO TIPUTSHKCHHUS.

W ONON AN
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OnbIThI 0 BRIpAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

3. OnbIThl IO HAOIIOAEHUIO TEIJIOBOTO PACIIMPEHHS ra30B, KUIKOCTEN 1 TBEPIBIX TEI.
4. OrmpeneneHue TaBjlIeHUs BO3/1yXa B OalJIOHE IIITPULIA.
5. OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh JABICHHS BO3IyXa OT €ro oObéma u

HarpeBaHUs WIN OXJIAKICHUS.
6. IlpoBepka THMNOTE3bl JWHEWHOW 3aBUCUMOCTH [JIMHBI CTOJOWKA JKHUJIKOCTH B
TEPMOMETPUUYECKON TPyOKe OT TEMIIEPATYPBHI.

7. HaGmoneHue u3MeHEHUs BHYTPEHHEW SHEpruM Teja B pe3ysbTaTe Terloneperadd u

paboThl BHEIIHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIJI000MEHA MTPU CMEILIMBAHUU XOJIOAHON U ropsYeii BOJBL.

9. OrmpeneneHre KOJIMYECTBA TEIUIOTHI, IOJYYEHHOTO BOJAOM MpHU TEIJIO0OMEHE C

HarpeThIM METAININYECKUM LIATTUHAPOM.

10. Onpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

11. UccnenoBanue npouecca UCIapeHus.

12. Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3/yXa.

13. Onpenenenue yneabHON TEIUIOTHI IUIaBJIECHUS JIbJIA.

Paznen 7. diiekTpryeckre 1 MAarHUTHbIE SIBJICHUSA.

Onexrpuszanus tei. J{Ba poja 31eKTpUUECKUX 3apsAa0B. B3aumoaeiicTBue 3apsKEHHbBIX TEI.
3akoH KyioHa (3aBUCMMOCTb CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMUYUHBI 3apsA0B U
PAcCTOSIHUS MEX1Y TeJIaMu).

Onexrpuueckoe nose. Hanpsx€HHOCTh 2nekTpuyeckoro noss. lIpuHnun cynepno3unun
JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).



Hocurenu snekTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3jeKkTpudeckuil 3apsia. CTpoeHue
atoma. [I[poBOAHUKY U JUAIEKTPUKHU. 3aKOH COXPAHEHHS DJIEKTPUUECKOTO 3apsija.

DONEeKTPUYECKH TOK. YCIOBUS CYIIECTBOBAHMS DJIEKTPUUECKOrO0 Toka. VcTouHukm
MOCTOSTHHOTO TOKa. JIeHWCTBHSI 2JIEKTPUUYECKOro0 TOKa (TEIJIOBOE, XMMHUUYECKOE, MAarHUTHOE).
DIEKTPUUYECKHI TOK B )KHJIKOCTSIX U ra3ax.

Onexrpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ComnpoTHBIEHHE
MPOBOJHUKA. YACIBbHOE CONMPOTHUBIICHHE BemiecTBa. 3akoH Owma st ydyacTka IIeTH.
[TocnenoBarenbHOE U MapaJUIeIbHOE COETMHEHUE TTPOBOHUKOB.

PaGota 1 MOIITHOCTD NMEKTPUUECKOro Toka. 3akoH JIxkoyns—JleHna. DnekTpuueckue emnu
Y TIOTPEeOUTENH IEKTPUIECKON dHEpTruu B ObITY. KOpOTKOE 3aMBbIKaHHE.

ITocTossHABIe MarHWTHL. B3amMoaelcTBHE ITOCTOSHHBIX MArHHUTOB. MarHmTHOE TIIOJIE.
MarnauTHOe noJie 3eMJIM U €r0 3HaYeHue JyIs Ku3HU Ha 3emie. OnbIT Dpcreaa. MarHuTHoe mosie
3JIEKTPUYECKOTO ToKa. [IpuMeHeHne 3MeKTpOMarHuToB B TEXHUKE. /[eficTBHE MarHUTHOTO MOJIA
HAa TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOTO ToKa. Vcnonb3oBaHue
AJICKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @Papanes. SBiaeHue  AIAEKTpOMArHUTHOM  wHAyKumu. IlpaBunmo  Jlenna.
Onekrporernepatop. CrnocoObl MOMYyYEHHUS DIIEKTPUYECKOW HHEPruu. ODJEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UCTOUHUKAX SHEPTUU.

Hemoncmpayuu.

DIeKTpu3anus Tell.
JIBa pojia pIEKTpUUYECKUX 3aps/IOB M B3aUMOJEHCTBUE 3apSHKEHHBIX TEJI.
YCTpOUCTBO U JEHUCTBUE IEKTPOCKOIIA.
DNeKTpOoCTaTUUECKask MHIYKIHUS.
3aK0H COXpaHEHUS MIEKTPUUECKUX 3apsII0B.
[TpoBOTHHKY U AUDIICKTPUKH.
MoaenupoBaHi€e CUIOBBIX JJUHHUM 3JIEKTPUUECKOTO TOJIS.
M cToUYHNKH TTOCTOSTHHOT'O TOKA.
JlelicTBUSA 2IIEKTPUYECKOTO TOKA.
. DIEKTPUYECKUH TOK B )KMJIKOCTH.
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. I3Mepenue cuiibl Toka aMIepMeTpoM.

. I3MepeHue 31eKTpuuecKoro HaupsyKeHUs BOJIbTMETPOM.

. PeocraT 1 MarazuH conpoTHBICHUH.

. B3aumoeiicTBuE MOCTOSIHHBIX MarHUTOB.

. MogenupoBaHue HEBO3MOKHOCTHU Pa3/€JICHUs MIOJII0OCOB MAarHUTA.

[ T O N
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. MOI[GJ'II/IpOBaHI/Ie MarduTHBIX TT0JIEH ITOCTOSTHHBIX MAarHUTOB.

=
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. OnsIT OpcTena.

. MarauTHOE moJjie ToKa. JJIECKTPOMATrHHT.

. JleficTBH€ MarHUTHOTO NOJI HAa IPOBOJHUK C TOKOM.
. 3H€KTpOIIBI/IF aTCJIb IIOCTOSSTHHOI'O TOKA.
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. UccnenoBanue sBIeHUs 3JIEKTPOMArHUTHON MHIYKIUU.

N
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. Oneiter Dapagest.

. 3aBUCUMOCTb HalpaBlIeHUs UHIYKIHOHHOTO TOKA OT YCJIOBHM €ro BO3HUKHOBEHHUSI.
25. DneKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomot u onvimol.

1. OnbITHI O HAOTIOJCHUIO YJIEKTPU3AIMYU TEJl MHAYKIUEH U MPU COPUKOCHOBEHHUHU.

N
N



HccnenoBanue neiCTBUS AIEKTPUIECKOTO OIS HA IPOBOJIHUKH U JUIEKTPHUKH.
COopka u mpoBepKa padOTHI NEKTPUUECKOH IETIH MOCTOSIHHOTO TOKA.

N3mepenue u perympoBaHue CHIIBI TOKA.

N3mepenue u peryinpoBaHue HAIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HITYIIETO Yepe3 Pe3UCTOP, OT COMPOTHBIICHHS
pe3uCTOpa M HAMPsHKEHUS Ha PE3UCTOPE.

ok b

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUYECKOIO  CONPOTHUBIICHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IUIOMIA 1 IIOIEPEYHOT0 CEYEHUS U MaTepHaIa.

8. IlpoBepka nmpaBuia cI0KE€HUS HANPSHYKEHUH NP MOCIEI0BATEILHOM COSIMHEHUH BYX
PE3UCTOPOB.

9. IlpoBepka npaBuiia Uit CUIIBI TOKA IPU MapalIeIbHOM COCIUHEHUH PE3UCTOPOB.

10. Onpenenenue padboThl IEKTPUIECKOTO TOKA, HIYIIETO Yepe3 Pe3ucTop.

11. OnpeneneHne MOIHOCTH IEKTPUYECKOT0 TOKA, BBIIEISIEMON Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIErO Yepe3 JIAMIIOUYKY, OT HaIPSKEHUS
Ha Hel.

13. Onpenenenune KII/] narpeBarens.

14. UccnenoBanue MarHUTHOTO B3aMMOJIEHCTBYS IIOCTOSSHHBIX MATHUTOB.

15. VI3yyeHne MarHMTHOTO TOJS TIOCTOSHHBIX MAarHUTOB TP HUX OOBEIUHEHUH U
pa3ieIeHuN.

16. VccnenoBanue AEMCTBHS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KaTYIIKH C TOKOM U
Mar"ura oT CHJIbl TOKA U HaIpaBJIEHUS TOKA B KaTyIIKE.

18. M3yueHue aeicTBYUsI MArHUTHOTO 10JIs1 HA IIPOBOJIHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 U3yueHue padoThl AIEKTPOABUTATENS.

20. U3zmepenne KIIJl anekTpoaBuraresbHONM yCTAHOBKHU.

21. OnpITHl 10 KCCIAEAOBAHUIO SIBJICHUS SJCKTPOMArHUTHOW HMHAYKIMH: HCCIEAOBAHHUE
WU3MCHEHUH 3HAYEHUs U HAIIPaBJICHUSA UHIYKIMOHHOI'O TOKA.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBmxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD
MEXaHUYEeCKOrO JBMWKEHUA. PaBHOMEpHOe mpsMONIMHENHOE nBWKeHHE. HepaBHOMepHOe
npsiMOJIMHeHoe aBkeHue. CpenHssi U MTHOBEHHAsi CKOpPOCTb Tejla INpU HEPaBHOMEPHOM
JBUKECHUH.

Yckopenue. PaBHoyckopeHHOE psMOIHHEeHOe ABuxkenne. CBoboaHoe najaeHue. OmbIThI
lanunes.

PaBHOMepHOE ABMXKEHUE TO OKpYyKHOCTU. [lepron m yacrota oOpamenus. Jluneinas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepsbiit 3akoH Herotona. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. IlpuHiun
CYNEPIIO3ULINH CUIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: cujla TPEHUSI CKOJIBKEHHSI, CHJIa TPEHHS
MIOKOS1, IPYTHE BUBI TPEHMUSI.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO TMaJCHHUS.
JBwxenue mnanet Bokpyr Comnnina. [lepas kocmudeckast ckopocTs. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOTO Tea
C 3aKpEIIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TskecTH.



Nmnynec tena. M3menenue umnyibca. Mmmynbe cuibl. 3aKOH COXpaHEHUsI MMITYJIbCA.
PeakTuBHOE NBUXEHHUE.
Mexanndeckass pabota U MOITHOCTh. PaGoTa cum TskecTH, ynpyroctd, TpeHus. CBs3b

OHCPIUH

n paGOTH. HOTGHHH&J’IBH&H OHCPrusa TCJjia, INMOAHATOIO HaJ ITOBCPXHOCTHBIO 3CMIIM.

[TorenuunanpHas 3HEeprusi c:katoi npyxuHbel. Kunernueckas sueprus. TeopemMa 0 KUHETUUECKOM
SHEpruu. 3aKOH COXPAHEHUS MEXaHUYECKOU IHEPTUH.

Jemoncmpayuu.

1. HalGmoeHne MexaHu4eCcKOro JBMKEHUS TeJla OTHOCUTEIbHO Pa3HbIX Te OTCUETA.

2. CpaBHEHHE IIyTE€H M TPACKTOPUH IBMXKEHMS OJHOTO M TOTO )K€ Tela OTHOCUTEIBHO
Pa3HBIX TEJI OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHHUS IPSIMOJIMHEUHOTO ABUKECHHUS.

4. HWccnenoBaHue MpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

5. HaOmroneHue 1BUXKEHHUS Tella 110 OKPYKHOCTH.

6. HaOmoneHue MexaHMUYECKUX SBJICHUH, IPOUCXOJAIUX B cucTteMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIbHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TeNa U AEHCTBYIOLIEH HA HETO CUJIBI.

8. HaOmronenue paBeHCTBa CUJI IIPY B3aUMOJEHCTBUM TE.

9. H3meHeHue Beca Tella IPU yCKOPEHHOM JBUKCHHH.

10. Ilepenaya uMITysIbca IpU B3aUMOJEHCTBUM TEII.

11. IlpeoGpa3zoBaHust SHEPTUU IPU B3aUMOJEHCTBUN TEII.

12. CoxpaHeHne UMITyJIbCa IIPU HEYNIPYTOM B3aUMOAECUCTBUU.

13. CoxpaHeHre UMITyJIbca IpU aOCOIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14. HaGmroienre peakTUBHOTO JIBHKCHHSL.

15. CoxpaHeHrEe MEXaHUYECKOM YHEPTUU TTPU CBOOOTHOM I1aJICHUH.

16. CoxpaHeHrEe MEXaHUYECKON PHEPIUH TP IBUKEHUH TeJIa MO IEHCTBUEM TIPY>KUHBI.

Jlabopamopuvie pabomot u onvimol.

1. KoHcTpyupoBaHuE TpakTa Julsl pa3roHa M JAJIbHEHWIIEr0 PaBHOMEPHOIO JBH)KECHUS
HIapUKa WM TEIEKKH.

2. OmnpeneneHue CpeqHEH CKOPOCTU CKOJBKEHHUS OpyCKa WM JBHUKEHUS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpeneneHue yCKOpEHHs Tejla IPU PABHOYCKOPEHHOM [BMKEHUM I10 HAKJIOHHOMU
IUIOCKOCTH.

4. WccrnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
HayaJbHOU CKOPOCTH.

5. IIpoBepka runoTe3bl: €Ciy NpU PAaBHOYCKOPEHHOM JABHKEHUU 0€3 HaualbHOM CKOPOCTH
IIyTH OTHOCSITCS KaK psAJl HEYETHBIX YHCEIN, TO COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

6. HccnenoBaHne 3aBHUCHMOCTH CHJIbI TPEHHS CKOJIBKEHHsS OT CHJIbI HOPMAJbHOTO
JIaBJICHMUS.

7. OmnpeneneHue Ko3PPUINEHTA TPEHUS CKOIbKEHHS.

8. Omnpenenenue xECTKOCTH MPYKUHBI.

9. Omnpenenenue pabOTHl CWJIBI TpPEHUS TpPU PABHOMEPHOM JBIDKEHHHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

10. Onpenienenne pabOTHl CHIIBI YNPYTOCTH MNpU MOABEME Ipy3a C MCIOJIb30BaHUEM
HETOABHYKHOIO U MOJIBUKHOTO OJIOKOB.

11. 3yueHue 3aKOHA COXPAHEHUS] SHEPTHUH.



Pa3znen 9. Mexanuveckne KoJ1e0aHUA U BOJTHBI.

KonebarenbHoe nBmxeHne. OCHOBHBIE XapaKTEpUCTUKU KojeOaHUM: MEpuoj, 4acToTa,
aMIMTysna. MarematndeckKuil W NpPYKUHHBIM MasTHUKMU. lIpeBpamieHune sHeprum mnpu
KOJIE0ATEIbHOM JIBH)KEHUH.

3aryxatomue kosiebaHus. BeinyxaeHHble kojeOanus. Pezonanc. MexaHMuecKkue BOJHBI.
CBolicTBa MexaHM4ecKuX BOJIH. [Ipo/iosibHbBIE U MONIepeuHble BOJIHBI. JlJIMHA BOJHBI M CKOPOCTh
e€ pacrpocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJle, CECMUYECKUE BOJTHBI.

3Byk. ['poMKOCTB 3ByKa M BbIcOTa TOHA. OTpakeHue 3ByKka. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Habumonenue xosebanuii T noj 1eHCTBUEM CUIIbI TSYKECTH U CUJIbI YIIPYTOCTH.
Habmonenue xosnebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HabGmronenne BEIHYKICHHBIX KOJIEOAHUN U PE30HAHCA.

Pacrnipoctpanenue npofoabHBIX U IONEPEYHBIX BOJIH (Ha MOJICIH).
Habnronenne 3aBUCHUMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHYECKHI pe30HaHC.

Jlabopamopuwie pabomot u onvimol.

ok b

1. OmpeneneHue 4acTOTHI U NEPUOIA KOJICOAaHUN MaTEMaTUYECKOTO MAasITHHUKA.
2. OmpexaeneHue 4acTOThI U MEPHOA KOJICOAHUN MPYKUHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHUMOCTH TEpHoja KoieOaHUIl MOJBEHMICHHOIO0 K HUTH Ipy3a OT
JUTMHBI HUTH.
4. WccrnenoBaHue 3aBHCHMOCTH TEpHOJa KOJeOAHUN MPYKMHHOTO MAasSTHHKA OT MAcCChI
rpysa.
5. TlpoBepka HE3aBUCHUMOCTH NepuUoAa KojJeOaHUU Tpy3a, MOJBEIIEHHOTO K HUTH, OT
Macchl rpy3a.
6. OmbITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD MEPHO/I1a KOJIeOaHU MPYKUHHOTO MasITHUKA
OT MacChl Ipy3a U KECTKOCTHU MPYKUHBI.
7. W3mepeHue yckopeHHs! CBOOOIHOTO MaICHUsI.
Pa3zgen 10. JjeKTpOMAarHuTHOE 1MOJI€ U JIEKTPOMATHUTHbIE BOJIHbI.
DNEKTPOMarHuTHOE TOJie. DJIEKTPOMAarHUTHbIEe BOJIHBL. (CBOICTBA 3JIEKTPOMArHUTHBIX
BosH. [lkaia a35eKTpoMarHuTHBIX BOJIH. Mcronb30BaHue 3JEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas npupoza ceta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiiCTBa IEKTPOMATHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopuwvie pabomol u onvimol.
1. H3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJIH C IOMOIIIbIO MOOMIIBHOTO TenedoHa.
Pa3znen 11. CBeToBble siBJICHHS.
JlyueBas moxenb cBera. Mcrounuku ceta. IIpsAMOIMHENHOE pacnpOCTpAHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHuUs CBETa.
[Ipenomnenue cBera. 3aKoH npejaomiieHus ceta. [loaHOe BHyTpeHHEe OTpa)XKeHUE CBETa.
Hcnonp3oBaHue MOJTHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBO/IAX.
Jluaza. Xox nyuedt B nuH3e. OmnrTuueckas cucrema (oToarnmapara, MHKPOCKONA H
Teneckorna. ['a3 kak onTuueckas cucremMa. bin3opykocTs U 1adbHO30PKOCTb.
Paznoxxenue 6emnoro ceeta B ciektp. OnbiTel HetoTOHA. ClloKEHUE CIIEKTPAIBHBIX IIBETOB.
Hucnepcus ceera.



Jemoncmpayuu.

VO NOUA LN R

[IpssMOnMHENHOE paCIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenne n300paxkeHU B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajlax.
[Tpenomiienue cBera.

OnTHyeckuii CBETOBOI.

Xon styuelt B cobuparomiei Junse.

Xop JIydeil B paccenBarolel JIMH3E.

[Tonyuyenue nzodpaxxeHuil ¢ TOMOIIbIO JINH3.

. IIpunHuun neiictBus oToanmnapara, MUKpOCKOIA U TEJIECKONA.

10 Monens rinasa.

11. PaznosxeHue 6e10ro cBeTa B CIEKTP.

12. Tlomyuenue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie pabomot u onvimol.

1.
2.
3.

N o ook

HccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOT'O JIy4a OT yIJla Ma/IeHus.
H3ydeHue xapakTepuCTHK U300pakeHus IpeIMeTa B INIOCKOM 3epKalie.
HccnenoBanue 3aBUCMMOCTH yIila MPEIOMIICHHSI CBETOBOTO JIyda OT yria MaJeHus Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Mosryuenne n300pakeHMiA ¢ TOMOIIBIO COOMPAIOIIEH JIMH3HI.

Omnpenenenne GOKyCHOIO pacCTOSTHUS M ONTHYECKON CHIIbI COOMPAIOLIEH INH3BI.
OMnBITHI 1O Pa3JIKEHUIO OEJI0T0 CBETa B CHEKTP.

OnpITl MO BOCHPHUATHIO 1IBETAa MPEIMETOB NMPU UX HAONIOJCHUU 4Yepe3 ILIBETOBBIC
(GuIbTPHL.

Pa3nes 12. KBanTOBBIE sIBJICHUS.

OmneiTel Pesepdopna u nnanerapuas moaens aroma. Moaens aroma bopa. Mcnyckanue u
norsnouieHue ceera atoMoM. KBaHTsl. JInHeN4aTbIe CIEKTPHI.

PagnoaktuBHOCTh. Ausbda, Oera- M ramMma-uznyudeHus. CTpoeHHE aTOMHOIO sipa.
Hyknonnass momens aromHoro sigapa. M3oromsl. PannoaktuBHblE npeBpamenus. llepuon
roJrypacrnaja aTOMHBIX sIJIep.

SnepHble peakiMy. 3aKOHBI COXPAHEHMsI 3apsAJ0BOI0 M MacCOBOTO YHMCEN. DHEPIHsl CBA3U
aTOMHBIX s7ep. CBA3b Macchl M SHEpruM. Peakuyuu cunTes3a u aenenus saep. MIcTouHuku sHeprun
ConHua u 3B€31.

Snepnas sHepreTuka. JleicTBUS paAMOAKTUBHBIX U3JIyYE€HUN Ha )KUBbIE OPTAHU3MBI.

Jemoncmpayuu.

1. CnexkTpsl U31yUYEHUS U MOTJIOMICHHUS.

2. CrnekTpbl pa3IM4HbIX Ta30B.

3. CuekTtp Bosopoaa.

4. HaGmonenue TpekoB B kamepe Buibcona.

5. Pabora cuéruyrka HOHU3HPYIOUTUX H3TyUEHHUH.

6. Peructpanus uznmydeHus: IPUPOIHBIX MUHEPATIOB U MPOAYKTOB.

Jlabopamopuvie pabomot u onvimol.

1. HaOnroneHue CIUIOMIHBIX U TUHEHYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: HM3MEpPEHUE SHEPIUM YacTULBI 110 TOPMO3HOMY HyTH (IO
dhoTtorpadusm).

3. H3mepeHue pagnoakTUBHOTO (hoHA.

IHoBTOpPHTENBLHO0-0000111A10IIIHIT MOLYJIb.



[ToBTOpUTENBEHO-00001IAIONINI MOYJIb IPEJHA3HAYECH JJISl CHCTEMAaTU3auKi U 00001IeHUs
NPEMETHOTO COJICPYKAHHS U OTIBITA ACATEIbHOCTH, MPUOOPETEHHOTO MPH U3YUECHUHU BCETO Kypca
¢u3MKH, a TakKe IS TOATOTOBKHM K OCHOBHOMY TOCY/AapCTBEHHOMY 3K3aMEHYy 1O (U3WKe IS
o0yyJaronuxcs, BEIOPaBIINX 3TOT YU€OHBIN MpeIMeT.

[Ipu u3yyeHnn 1aHHOTO MOJYJIS PEATU3YIOTCS M CUCTEMATU3UPYIOTCS BUABI JESITETbHOCTH,
Ha OCHOBE KOTOpPBHIX OO0ECleYnBaeTCsl JOCTHKEHHE TPEAMETHBIX W METalpeIMETHBIX
TUTAHUPYEMBIX pE3yJbTaToB OOydeHHs, (HOPMHUpPYETCS eCTeCTBEHHOHAy4YHass TPaMOTHOCTH:
OCBOCHME HAayUHBIX METOJIOB MCCIIEIOBAHMUS SIBIICHUHM PUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUAMU
OOBSICHATH (pU3MUECKHUE SBJICHUS, IPUMEHS NOJTyUYeHHbIe 3HaHUS, pellaTh 3a7a4d, B TOM YUCIIe
Ka4eCTBEHHBIE M HKCIIEPUMEHTAIbHBIE.

[IpyHOMIIHATBEHO NEATEIPHOCTHBIM XapaKkTep AJAHHOTO pa3jena pealn3yeTcs 3a CYET TOro,
YTO 00y4aroluecs BBIMOIHAIOT 3aJJaHNs, B KOTOPBIX UM IpeJ1araercs:

Ha OCHOBE IOJIyYEHHBIX 3HAHUHN PAaclOo3HABAaTh U HAYYHO OOBSICHATH (PU3MUECKUE SIBICHUS
B OKpPY’Karoued MPUPOIE U MOBCEIHEBHOM KU3HU;

UCTIOJIb30BaTh HAYYHBIE METO/bI UCCIEIOBAaHHUA (PH3MUECKUX SIBICHUH, B TOM YHCIE IS
IPOBEPKU TMITOTE3 U MOTY4YEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayudHblEe OCHOBBI Hamboyiee BaKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHUH,
HanpumMep, MPaKTHYECKOTO UCTIONIb30BaHUs Pa3IMYHbIX HCTOYHUKOB SHEPTUU HAa OCHOBE 3aKOHA
NPEBPAICHHUS U COXPAHEHHUS BCEX M3BECTHBIX BUIOB DHEPTHUH.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUSA
W3yuyenne @u3Mku Ha YpPOBHE OCHOBHOrO 00IIero o0Opa3oBaHMsS HampaBiIeHO Ha
JOCTHKEHHE TUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pPa30BaTENbHBIX PE3YJIbTATOB.
B pesynbraTte u3yueHus (U3MKM HAa YPOBHE OCHOBHOrO o0OIIEro oOpa3oBaHUs Y
oOyuJatorerocs OyayT c(hOpMHUPOBAHBI CIISAYIONINE JIMYHOCTHBIC PE3YJIbTATHI B YACTH:
1) naTPHOTHYECKOr0 BOCIIUTAHUSA:
® - MpOSIBJICHHE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOHN (pU3NYECcKO
HAYKHU;
® - [ICHHOCTHOE OTHOIIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3NKOB;
2) rpaskAaHCKOro U JYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:
® - FOTOBHOCTb K aKTUBHOMY Y4acCTHIO B 00CY)KJIEHUU OOIIECTBEHHO 3HAUYMMBIX U 3TUYECKUX
mpo0JieM, CBSA3aHHBIX C MPAKTHYECKUM MIPUMEHEHUEM JOCTHKCHUN (DU3HKY;
® - 0CO3HaHME BAYKHOCTH MOPAIBHO-3TUYECKHUX MPUHIIUIIOB B JESATEILHOCTH YUEHOTO;
3) 3cTeTHYECKOI0 BOCTIUTAHUS :
® - BOCIPHATHE ICTETHUYECKUX KauecTB (hHU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;
®* 4) HIEeHHOCTH HAYYHOI'0 MO3HAHUS:
® - OCO3HaHWE IEHHOCTH (U3NYECKOH HAyKHM KaK MOIIHOTO MHCTPYMEHTA TO3HAaHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJOTMH, BaXKHEHIIIEH COCTABIISIONIEH KYJIbTYPHI;
® - pa3BUTHE HAYYHOMH JH0003HATEILHOCTH, MHTEPECA K UCCIIEA0BATENBCKOM eI TEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbSI U YMOLMOHAIBLHOI0 GJIArOMOTyYHsI:
® - 0CO3HAHHME IIEHHOCTH 0e30macHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
BaYXHOCTH IMPaBHJI 0€30MaCHOr0 MOBEACHUS Ha TPAHCIIOPTE, HA I0POrax, C JEKTPUUYECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAIIIHUX YCIOBHUSAX;
* - chopmupoBaHHOCTH HaBBIKA pehICKCHH, MPU3HAHUE CBOETO MIpaBa HA OMIUOKY M TAKOTO e
npaBa y APyroro 4eJIoBeKa;
6) TPy10BOr0 BOCIMTAHMSA:
® - aKTUBHOE Y4YacTHe B PEIICHUH MPaKTHUYECKUX 3a7ad (B paMKax CEMbH, 00pa3oBaTEIbHOM
OpraHu3aIim, TOpoJIa, Kpasi) TEXHOJIOTUYECKON U COIMAIbHON HAalIPaBICHHOCTH, TPEOYIOIINX
B TOM YHCJIEe U PU3HMUECKUX 3HAHUII,
® - MHTEpec K MPaKTUYECKOMY M3yUeHHIO0 Mpodeccuil, CBA3aHHBIX C GUZUKOM;
7) 3K0J10TrMYeCKOr0 BOCTIMTAHUS:
® - opueHTalMs Ha NpUMEHEHHe (U3NYECKUX 3HAHUW IS pelleHus 3adad B objactu
OKpY’KalolIel Cpebl, IITAHUPOBAHUS MTOCTYIIKOB M OI[CHKH WX BO3MOYKHBIX MOCIICICTBUH 15t
OKpYXaIoIlei cpeapl;
® - OCO3HaHHE INI00ATLHOTO XapaKTepa HKOJIOTUYECKUX MPOOIeM U MyTeH UX pelIeHHUS;
8) aganTanuu K M3MEHSIIOIUMCS YCJIOBUSIM CONMATbHOI U MPUPOIHOI cpebl:
® - m[OTpeOHOCTh BO B3aWMOJICHCTBMM TIPH BBINIOJHEHUH WCCIEAOBAHUA M TPOEKTOB
(bu3nYeCcKOil HalPaBICHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSM APYTHUX;
® - MOBBINICHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIeATEIbHOCTH;
®* - noTpeOHOCTh B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM 4ucie (OPMYIHPOBATH HJIEH,
TIOHSATHS, TUIIOTE3BI O (PU3NIECKUX 00BEKTaX U SIBICHUSX;
® - 0CO3HaHHE JACPUIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 00J1acTH (PU3UKH;
® - JIAaHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHUI,



® - CTpEMJICHHE aHAIM3UPOBATH U BBISBIATH B3aMMOCBSI3U MPUPO/IbI, O0IIECTBA U SKOHOMHKH,
B TOM YHCJIE C MCIIOJb30BaHUEM (PU3NUYECKUX 3HAHUM;
® - OIEHKA CBOMX JEHWCTBUM C Y4YE€TOM BIIMSHHMS Ha OKPYKAIOUIYK Cpeny, BO3MOYKHBIX

rI00aIbHBIX HOCJ'IGI[CTBHIZ.

METAIIPEMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOCHHSI MpOrpaMMbl 1O (U3NKE Ha YPOBHE OCHOBHOTO OOIIIEro
oOpaszoBaHus y oOyuaromierocss OyayT chOpMHpPOBaHBI MeTamnmpeaMeTHbIe Pe3yJabTaThl,
BKIIIOYAIOLNE TI03HABATENbHBIE YHUBEpCANbHbIE Y4eOHble JEHCTBUS, KOMMYHHMKATHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIE IEHCTBHS, PETYIISITUBHBIC YHUBEPCATIbHbBIE YUeOHbIE IEHCTBHUS.

ITo3HaBaTe/IbHbIEC YHHBEpPCAJIbHbIE YUeOHbIe 1elCTBHS
Ba3oBble Jjornueckue neiicTByA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBINH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHNs
U CpPaBHEHUS;

BBISIBJIATh 3aKOHOMEPHOCTH U MPOTUBOPEYHs B pacCMaTpUBaeMbIX (aKTax, TaHHBIX U
HaOJI0ICHUSAX, OTHOCAIIMXCS K (PU3HMUECKUM SIBICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBS3M NPH H3YyYEHHH (PU3MUYECKUX SBICHUNA WU
IPOLIECCOB, Jie€JaTh BBIBOJABI C MCIOJIb30BAaHUEM JEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIIOYEHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3SIX (U3NYECKUX BEJIUYNH;
CaMOCTOSITENIEHO BBIOMPATH CIIOCO0 pelieHus yueOHo (puzndeckoi 3a1aun (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB pEIIeHHs, BbIOOp HauOosiee MNOAXOIALIEr0 C Y4YETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarelbCcKue NeCTBUSA:

MCIIONIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMS,

MPOBOJIMTH MO CAMOCTOSTEIIFHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (PU3MUECKUN
9KCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHUE (PU3HMUECKOTO SBICHUS;

OILICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(MOPMAIIHIO, TIOJYYCHHYIO B XOJIE
WCCJICTOBAHMSI MU DKCTIEPUMEHTA;

CaMOCTOSITENILHO  (pOpMYyITUpOBaTh O00OOMIEHUST W  BBIBOJABI IO  pe3ysbTaraM
POBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICTOBAHMS,

NPOTHO3MPOBATh BO3MOXHOE JAJIbHEHIIee pa3BuTHe (U3NIECKHUX MPOIECCOB, a TAKKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTUU B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Paborta ¢ unopmanmeii:

NPUMEHSTHh pa3IMYHbIE METOMAbI, MHCTPYMEHTHI M 3alpoChl NPH TOMCKE M OTOOpe
HH(OPMAITUU WM TaHHBIX ¢ YIETOM MPEIOKEHHON yueOHOM Pu3nyueckoi 3a1auu;
aHAJIM3UPOBaATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIIMIO PA3IUIHBIX
BUJOB M (pOpM IpeCTaBICHHUS;

CaMOCTOSITENIFHO BBIOMpPATh ONTUMANBHYIO (hopMy mpenacTaBieHus WHPOPMALUU U
WITIOCTPUPOBATh pelIaeMble 3a/la4d HECJIOXHBIMH CXEMaMH, JuarpaMMaMd, WHOU
rpadukoii 1 UX KOMOMHAIIHSIMH.

KoMmyHuKkaTHBHBIC yHHBepcaabHbIe yYeOHbIe JeHCTBHA:

B XOJi¢ OOCYXICHHsS Y4eOHOTO MaTepuana, pe3ysIbTaTOB JIaOpaTOpPHBIX paboT W
IPOEKTOB 3a/1aBaTh BOIMPOCHI IO CYMIECTBY 00CYKIaeMOIl TEMBI M BBICKa3bIBaTh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3aJIa41 U MOAJepKaHNUEe 0JaroKenaTeIbHOCTH OOICHHS;



COIIOCTABJATh CBOM CYXICHHUS C CYXICHHSIMHU JPYTUX YYaCTHHUKOB JHAJOra,
0OHapyXUBaTh pa3In4Kie U CXOACTBO MO3ULUIL;

BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX M MUCHBMEHHBIX TEKCTaX;

nyOJIMYHO  NPEACTaBIATh  pPEe3yJbTaTbl  BBIIOJHEHHOTO  (PM3UYECKOr0  OIbITa
(9KCIIepUMEHTa, UCCIIeI0BaHUs, TIPOEKTA);

MOHUMATh ¥ UCTIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON U MHIAMBHYyaJIbHON paboThI IpH
pelIeHnH KOHKPETHON (U3NYECKOM MpoOIeMbl;

OPUHUMATh LM COBMECTHOM JAEATeNbHOCTH, OpPraHU30BbIBaTh JeHcTBUA MO €&
JOCTHIKEHUIO: PACIIPENEIIATh POJIH, 00CYKAAaTh MPOLECCHl M Pe3ylbTaThl COBMECTHOU
paboTeI, 00001IaTE MHEHHSI HECKOJIBKUX JTFOJIEH;

BBITMIOJIHATh CBOIO 4YacTh paOOThl, AOCTUTas KaueCTBEHHOTO pe3yJjbTaTa IO CBOEMY
HalpaBJICHUIO U KOOPAMHUPYS CBOU AECHCTBHS C APYTUMH WICHAMHU KOMaH[Ibl;
OLIEHUBATh Ka4eCTBO CBOETO BKJIa/1a B OOLIHIA POILYKT MO KPUTEPHUSIM, CAMOCTOSITETILHO
c(OpMyYIHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCcaJbHbIE YUeOHbIE 1eCTBHS
Camoopranmszaums:

BBISIBIISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalUsX, TPEOYIOMUX sl PELICHUs
(Gu3nyeCKuX 3HaAHMIA;

OpPUEHTUPOBATbCSI B Pa3IMUYHBIX IOAXOJAX NPUHATHA PpELIeHUN (MHIMBUAYAJIBHOE,
IPUHATHE PELICHUs B TPYIIE, IPUHATUE PEILIEHUH IpynIoi);

CaMOCTOSITENIFHO COCTAaBJIATh AJITOPUTM pelleHUs (PU3MUECKOW 3aauyd WM IUIaHa
UCCIICIOBAaHUS C YYETOM MMEIOIIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeAaraeMble BapUaHThl PEILICHUI;

JienaTh BBIOOP UM OpaTh OTBETCTBEHHOCTD 32 PELICHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYAllMM U IIPEUIarath Ij1aH €€ U3MEHEHHS;

OOBSACHATH MPUYMHBI TOCTUXKEHUS (HEIOCTHUKEHUSI) pe3yJIbTaTOB AEITEIbHOCTH, J1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTBH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (HU3NIECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHUBIIMXCS
CUTyallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEMN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LEIH U yCIOBUAM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejaoBeKa B XOJ€ CIopa WIM AUCKYCCHM HAa HAy4YHYIO
TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

npu3HaBaTh CBOE IMpaBO Ha OMIMOKY MpU pemeHUH (QU3NYEeCKHX 3a1ad Wi B
YTBEPKIACHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO IPYroro.

HNPEJIMETHBIE PE3YJIbTATHI
K xoHmy oOyuenust B 7 Kjacce MpeIMETHbIE Pe3ylbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUYAIOLIUXCS YMEHUH:

HUCIIOJIB30BAaTh IIOHATHUA: (I)I/I3I/I‘-I€CKI/IG n XUMHUYCCKUC ABJICHHA, Ha6J'IIOI[eHI/Ie,
SKCIICPUMCHT, MOJCJIb, T'HIIOTE3a, CAVMHUIIbL Ci)I/ISI/I‘-IeCKI/IX BCJIMYHH, aTOM, MOJICKYIJIA,
arperaTHbIe COCTOSIHMsI BelecTBa (TBEPIOE, KHAKOE, Ta3000pa3HOE), MEXaHHUECKOE
JBW)KEHUE  (paBHOMEPHOE, HEPaBHOMEpPHOE,  IMPSMOJIUHECHHOE),  TPaCKTOPHSI,



paBHOJICHCTBYOIIAs cuia, nedopManus (ynopyras, IUIaCTUYECKas), HEBECOMOCTbD,
COOOIAOIINECS COCYIbI;

paznuuath siBaeHus (auddys3us, TEIIOBOE IBMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBIKEHUE, WHEPLUs, B3aUMOJCHCTBUE Tell, paBHOBECHE
TBEPJBIX TEN C 3aKPETUIEHHON OCBIO BpallleHUs, TIEpeiaya AaBICHUs TBEPABIMU TEIAMH,
KHUIKOCTSIMA M Ta3aMHd, aTMoc(epHOe MAaBlieHHWe, IUIaBaHWE TeJ, TPEBPALICHUS
MEXaHUYECKOM dHEPrun) 1Mo OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONINX JaHHOE (PU3NYECKOE SBIICHUE;

pacmo3HaBaTh NPOSBICHUE U3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYKAIOIIEM MHpE, B
TOM 4YHcie (pu3nyeckue SBICHHS B MPHUPOJE: NMPUMEPHl ABIKEHHS C Pa3TUYHBIMU
CKOPOCTSIMH B KMBOM M HEXUBOM NPHUPOAE, NEHUCTBHE CUJIBI TPEHUS B IPHUPOAE H
TEXHHMKE, BJIHUSHHE aTMOC(EPHOTO AABJICHHS HA YXUBOM OpraHu3M, IJIaBaHUE PbIO,
pblYard B Teje 4YelOoBeKa, MPHU 3TOM IEepPeBOJUTH MPAKTUYECKYIO 3a/1ady B y4ueOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HMUECKUX SBICHUH;

ONMCHIBATh U3YUYEHHbIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCTIONB3Ys (PU3HUECKUE
BEJIMYMHBI (Macca, 00bEM, IMIOTHOCTh BEIIECTBA, BPEMsl, MyThb, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJla TSYKECTH, BEC TEJa, CUJIA TPEHUS, 1aBIE€HUE (TBEPIOTO
TeNa, JKUAKOCTH, ra3a), BBITAJIKMBAIOLIAS CHJIA, MEXaHUYecKas pabdoTa, MOILHOCTD,
IUIEYO CHJIBbI, MOMEHT CHJIbl, KO3(PQUIMEHT IOJE3HOI0 JEHUCTBUS MEXaHHU3MOB,
KUHETHYecKass W MOTEHLUaJIbHas 3HEprusi), MpH ONHUCAHUU MPABHIBHO TPaKTOBATh
(bu3NYECKUI CMBICI UCTIOIB3yEMbIX BETUYHH, X 0003HAYEHUS U €IUHUIBI (PU3UUECKUX
BEJIMYMH, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME MAHHYIO (PU3MUYECKYIO BEIUYUHY C
JPYTUMH BEJIIMYMHAMH, CTPOUTH TPaQUKA H3YyUYCHHBIX 3aBUCUMOCTEH (HU3UUICCKUX
BEJIMYUH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PM3MUECKUE SIBICHUS U MIPOLIECCHI, UCTIONB3Ys TPaBUIia
CJIOKEHHUs cuil (BOJIb OJHOU MpsMoi), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBecHst phiuara (OJ0Ka), «30J0TO€ TIPABUIIO» MEXAHHWKH, 3aKOH
COXpaHEHHUS MEXaHWYECKOW PHEepPruH, MpU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHAa U 3aIllUChIBATh €r0 MATEMAaTUUYECKOE BBIPAXKEHUE;

OOBSICHATH (PU3MUYECKUE SBICHUS, IPOIIECCHI M CBOWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE
CUTyallUl  NPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTHYECKUX IIIaroB ¢ Omopoi Ha 1-2
M3YYEeHHBIX CBOMCTBA (DU3MUECKUX SBIICHUH, PU3NYECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH;
pematk pacdy€THble 3amaud B 1—2 JCWCTBHSI, WCMONB3ys 3aKOHBI U (HOPMYIIHI,
CBSI3bIBArOIIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIN3a yCIIOBHS 3a/1a41 3aIUChIBATh
KpaTKOe YCJIOBHE, IMOJACTaBIATh (hU3MUECKHE BEIWYMHBI B (OPMYJBI U MPOBOJIUTH
pacuéThl, HAXOIUTh CIPABOYHbIC [AHHbIC, HEOOXOAMMBIC MJIsi pEIICHUs 3a1ad,
OIICHUBATh PEATMCTUYHOCTH MOTYYECHHON (PU3HUECKON BEIIMIUHBL;

pacno3HaBaTh IPOOJIEMbI, KOTOPbIE MOXKHO PEIINUTH IPU MOMOUIH (PU3UUECKHUX METO/IOB,
B OIMCAaHUU HCCJIENOBAHUS BBIJCIATH MPOBEpsieMOE MPEANoIokKeHHe (TUIOTE3Y),
pa3inyaTh ¥ UHTEPIPETUPOBATH MOTYUYEHHBIH pe3yJbTaT, HAXOAUTh OIIMOKUA B XOJE
OIBITA, J€JIATh BHIBOJIbI 10 €r0 pe3yjbTaTaM;

IPOBOJUTH OMBITH MO0 HAOIIOACHNUIO (PU3MUYECKUX SBICHUN W (PU3MYECKHX CBOWCTB
Ten: (OopMyIMpOBaTH MPOBEPSEMbIC MPEANOIOKEHHUs,, COOUpaTh YCTAaHOBKY U3
PeJI0KEHHOT0 000PYAOBaHNUS, 3alUCHIBATH XO/I ONbITa U (POPMYIHPOBATH BHIBOBL;



BBITIOJHATH NPSIMbBIE U3MEPEHHs PACCTOSIHUSI, BPEMEHHU, MAcChl Tela, 00bEéMa, CUIIBI U
TEMIIEpaTypbl C HCIOJIH30BAHUEM AHAJOTOBBIX W IU(POBBIX MPHUOOPOB, 3aIKCHIBATH
MOKa3aHusl MPUOOPOB C YUETOM 3aJaHHON a0COTFOTHOM MOTPEITHOCTH U3MEPECHHUI;
MPOBOJIUTH UCCIIEIOBAHHE 3aBUCHUMOCTH OIHOW (PM3MYECKOM BEMTUYMHBI OT JIPYToil ¢
MCIIOJIb30BAHUEM IIPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUXKYILETOCS
Tela OT BPEMEHU JIBUKEHHS Tella, CHJIbI TPEHUSI CKOJIbKEHUS OT Beca Teja, KaueCcTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCHUMOCTH CWJIBl TPEHHs OT TUIOIIAaH
COTIPUKOCHOBEHHUS TEJN, CHIIbI YIPYTOCTH OT YAJUHEHHS MPY>KUHBI, BHITAJKUBAIOIIEH
CWIbl OT O00BEMa MOTrPYXEHHON YacTH Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO IMOTPYKEHO TEJIO,
yCIIOBUHM TIJIaBaHUS TeJl, YCJIOBHH paBHOBECHsl pbluara U OJIOKOB), y4yacTBOBaTh B
IUIAHUPOBAHUM y4eOHOTO HCCJEeIOBaHUS, COOMpAaTh YCTAaHOBKY M  BBIMOJHATH
U3MEpPEHUs, cielys MpeIoKeHHOMY IJIaHy, (PUKCHPOBATh pe3yJIbTaThl MOIy4EeHHOU
3aBHCUMOCTH (PU3NYECKHUX BETMYUH B BUJIC TIPEAJIOKEHHBIX TaOIUI] U TpauKOB, 1€1aTh
BBIBO/JIbI 110 pe3yJIbTaTaM UCCIIEIOBaHMUS;

MPOBOJAUTH KOCBEHHBbIE M3MEpPEHHUs (PU3NYECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO Tela, CWIA TPEHHUS CKOJIBXKEHHUS, JAABICHUE BO3AYyXa,
BBITAJIKUBAIOIIAs CHUJIA, JEMCTBYIOLAs Ha IMOTPYKEHHOE B KHUAKOCTb TEJO,
KOA(p(UIUEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAYsl IPEIIOKEHHON
MHCTPYKLUU: [IPH BBINOJIHEHUN U3MEPEHUN cOOMpPaTh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY
Y BBIYMCIIATH 3HAYEHUE UCKOMOI BEJIMUHHBIL;

coOmoaTh MpaBWJa TEXHUKH O€30MacHOCTH MpH paboTe ¢  J1abopaToOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMIBI JEHCTBUS NpUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOILIAIOIINECS COCY b, OaApOMETp, phluar, NOJBMXKHBIA U
HETIOABIDKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTH;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YYCHHBIX MPHUOOPOB U TEXHUYECKUX
YCTPOWCTB C OINMOPOM HA WX OMHUCAHHWSA (B TOM 4YHCJE: TMOIIIUITHUKHA, YCTPOMCTBO
BOJIONIPOBO/IA, THUAPABIMYECKHI Mpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HacocC,
apeoMeTp), UCIONB3Ysl 3HAHHUS O CBOMCTBaX (PU3MUECKUX SIBICHHUNA M HEOOXOIUMBIC
¢u3nyecKkue 3aKOHbI 1 3aKOHOMEPHOCTH;

MPUBOANTh TPUMEPHl (HaXOAUTh WH(AOPMAIMI0O O TPUMEpPaX) MPAKTUYECKOTO
UCTIONB30BaHUsl (M3MYECKUX 3HAHWM B TOBCEAHEBHOW JKH3HU IJs oOOecreueHus
0€30MacHOCTH MpH OOpaIleHud C NpUOOpPaMHU W TEXHUYECKUMHU YCTPOHCTBAMHU,
COXpPAaHEHHs 370pOBbsI M COONIIOJIEHHS HOPM 3KOJOTHYECKOrO TIOBEICHHS B
OKpYKalollei cpee;

OCYHIECTBIISATh OTOOp HUCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3aIIpOCOM, Ha OCHOBE MMEIOIUXCS 3HAHUHN U IMyTEM CpPaBHEHHUS
Pa3IMYHBIX KCTOYHUKOB BBIJIENIATH HH(POPMAIIHIO, KOTOpAs SBJSIETCS MPOTUBOPEUNBOM
WM MOXKET OBITh HEIOCTOBEPHOI;

UCIION30BaTh MIPU BHIMIOJHEHUH YYEOHBIX 3a/laHUuil HAYYHO-MOMYJISIPHYIO JIUTEPATYpPy
($U3UUECKOro coepxKaHus, CipaBOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BiaieTh
npuéMaMu KOHCIIEKTHPOBAHHUSI TEKCTa, MpeoOpa3oBaHuss WHPOPMALUU U3 OIHOU
3HAaKOBOM CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHUE MUCbMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE 2—3
UCTOYHUKOB MH(opMaIu (HrU3n4ecKoro cojiepKaHusi, B TOM 4YHcie MyOIUYHO /enaTh



KpaTKue COOOIIEHUS O pe3ysbTaTax MPOEKTOB WIN YYeOHBIX MCCIEI0BAHUMN, IPU 3TOM
IpaMOTHO WCIOJB30BAaTh M3YUYCHHBIH TMOHATUHHBIA ammapar Kypca (Qu3HKH,
CONPOBOXAATh BBICTYIIJIEHUE IIPE3ECHTALNEH;

IpY BBINOJIHEHUH Y4EOHBIX MTPOEKTOB U UCCIIEAOBAHUM pacnpenensTh 003aHHOCTH B
IpYyIIIe B COOTBETCTBUU C IIOCTABJICHHBIMHU 3a1a4aMH, CIEIUTH 32 BBIIIOJIHECHUEM IIJIaHa
JIeCTBUH, aZeKBaTHO OIICHMBATh COOCTBEHHBIH BKJIAJ B JESATEIBHOCTh TPYIIIHI,
BBICTPAMBaTh KOMMYHHUKAaTUBHOE B3aMMOJICHCTBHE, YUUTHIBASI MHEHUE OKPYIKAFOIIHX.

K koniy oOyudenus B 8 Kjacce mpeIMeTHbIe pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUH:

UCIIOJIb30BaTh TMOHATHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUSI BEILECTBAa, KPUCTAJUIMYECKHE U aMOp(dHbIe Teina,
HACBILICHHBIA ¥ HEHACBHIIICHHBIN Map, BIAXHOCTh BO3/yXa, TeMIIepaTypa, BHyTPEHHSS
SHEPrus, TEIUIOBOW JBUIATENb, dJIEMEHTAPHBIA IEKTPUUYECKUHN 3apsijl, JIEKTPUUECKOE
110J1€, IPOBOJAHUKH U AUDJIEKTPUKH, IOCTOSTHHBIN 3JIEKTPUUYECKUIN TOK, MArHUTHOE TIOJIE;
pasznuyath sBJICHUS (TEIJIOBOE pacUIMpEHUE U C)KaTue, TeIvlonepenaya, TEIIOBOE
paBHOBECHE, CMauMBaHHUE, KaNWUISPHbIC SBJICHUSA, HCHApeHUE, KOHICHCAIUs,
IUIaBJIeHWEe,  KpUcTau3anus  (OTBepleBaHME),  KHUIECHUE,  TeIonepenaya
(TEenIonpoBOJHOCTh, KOHBEKIMS, W3JIyUYEHHUE), DJIEKTpU3allus TeJl, B3aUMOJEHCTBUE
3apsAI0B, ACUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuToB, JEWCTBHE MarHUTHOTO IOJIA Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMAarHUTHAas
UHIYKIUS) IO ONMCAHUI0O MX XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh MPOSBIEHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKpY’KarolleM MHUpE, B
TOM 4ucie (u3nueckre SBIEHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHUE W
KallWUISIpHBIE SBJICHUS B MNPUPOZE, KPUCTAJUIBI B mpupoje, uznyueHue CoiHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHHME pPOCHI, TyMaHa, MHEs, CHEra,
JJIEKTPUYECKUE SIBICHUS B aTMOoc(hepe, 37EeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiu, aAperd morocoB, poJib MATHUTHOTO TIOJIS JJIs )KU3HU Ha 3emile, MOJIsPHOE
CUSIHME, TIPH 3TOM TMEPEeBOAMTH IMPAKTUUECKYIO 3ajJauy B Yy4yeOHYyI0, BBIJIENATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKN) PUINICCKUX SIBICHUMH;

OIMCHIBATh M3YYCHHBIC CBOMCTBA TNl U (PH3MUECKUE SBICHUS, UCTIONB3Ys (PU3NIECKHE
BEJIMUMHBI (TeMmIepaTypa, BHYTPEHHSISI SHEprusi, KOJIWYECTBO TEIUIOTHI, YZAelbHas
TEIUIOEMKOCTh ~ BEIIECTBA, yJeJbHAas TEIUIOTa IUIABJICHHUSA, YJAelbHas TeroTa
napooOpa3oBaHus, yAelIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQPHUIMEHT MOJE3HOTO
JEHCTBUS TEIUIOBOM MAIlMHBI, OTHOCHUTEJIbHASI BJIAXKHOCTh BO3/AyXa, 3JIEKTPUUYECKHM
3apsij, CUia TOKa, AIEKTPUYECKOe HaNps>KEHUE, COPOTUBIICHUE TPOBOAHUKA, YIEIbHOE
COTMPOTHUBIICHUE BEIIECTBA, pad0Ta U MOIIHOCTh IEKTPHUUECKOT0 TOKA), MPU OMHCAHUU
NPaBUIBHO TPAKTOBATH (PU3NYECKUN CMBICI UCHOJIB3YyEMbIX BEJIWYHH, 0003HAYCHHUS U
eIMHUIBl  (U3UYECKUX BEIMYUH, HAXOIUTh (DOPMYIBI, CBS3BIBAIOIINE JTAHHYIO
¢u3nyecKyl0 BEIMYUHY C JAPYTMMH BEJIMYMHAMHU, CTPOUTH TIpadUKH H3yYEHHBIX
3aBUCHUMOCTEN (PU3NYECKUX BETUUHH;

XapaKTepu3oBaTh CBOMCTBAa Teld, (PU3MUYECKUE SBJIEHUS M TIPOLECCHI, HCIONb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOW TEOpUU CTPOCHHS BEIIECTBA,
MPUHLIUII CYTIEPIIO3ULIMHU 0JIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /15 yyacTka 1enu, 3akoH J[xoymns—JIeHiia, 3akoH COXpaHeHUs YHEPTUH, TIPH



3TOM JaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMChIBATh €r0 MAaTEMaTHYeCKOe
BBIPaXXCHHUE;

OOBACHATH (hU3MUECKHE MPOIECCHl W CBOMCTBA TEJI, B TOM YHCIE€ M B KOHTEKCTE
CUTyalui NPAaKTUKOOPUEHTUPOBAHHOT'O XapaKTepa: BbIABIATH IPUYHMHHOCIIECICTBEHHBIE
CBSI3U, CTPOUTH O00BsACHEHHE U3 1—2 JOrMYecKHX IaroB ¢ Onopoi Ha 1-2 M3y4eHHBIX
CBOMCTBA (PM3MUECKUX SBJICHUHN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacy€THble 3agaud B 2-3 JEMCTBHS, MCHONb3Ys 3aKOHbI U (HOPMYJIbI,
CBsI3bIBatoOIMe (PU3NYECKHUE BETMUNHBI: HA OCHOBE aHAJIN3a yCIOBHUS 3a/1a41 3allUChIBATh
KpaTKoe YCIIOBHE, BBIABIATH HEJAOCTATOK NAHHBIX JJIs pelleHHs 3ajaud, BbIOUpATh
3aKOHBI M (POPMYITBI, HEOOXOTUMBIE IS €€ pEeIeHHs], TPOBOAUTH PACUEThl U CPAaBHUBATH
MOJTy4YE€HHOE 3HaueHue (PU3NYECKON BETMUUHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh poOJIEMBbl, KOTOPbIE MOKHO PEIINTh IPU MOMOIIHN (PU3MUECKUX METOIOB,
UCIIOJNIb3YSl ONMCAHUE HCCIECNOBAHMS, BBIACIATh IPOBEPSIEMOE IPEAIIONIOKEHUE,
OLICHUBATh MTPaBUJIBHOCTh MOPSI/IKA POBEACHUS UCCIIEI0BAHMS, 1€1aTh BHIBOJIBI;
IPOBOAMUTH ONBITHI MO HAOIIONEHUIO (PU3NYECKUX SBJICHUN WIH (PU3NYECKUX CBOMCTB
Tesl (KalWUISpHBIE SIBIEHUs, 3aBUCHUMOCTb JaBJIEHUS BO3QyXa OT €ro o0béMma,
TEMIIEPATYPBI, CKOPOCTH NPOLIECCAa OCTHIBAHUS U HarPEBAHUS NPU U3IYyUYEHUH OT LIBETA
U3Iyvarouel (morjomaroneii) MNOBEPXHOCTH, CKOPOCTb MCIApEHUs BOJABI  OT
TEMIEPATYpbl JKUIKOCTHM U IUIOIIAAU €€ MOBEPXHOCTH, DJJEKTpHU3alUs Tel U
B3aMMOJCICTBUE DIIEKTPUYECKUX 3apsiOB, B3aUMOJECHCTBUE ITOCTOSHHBIX MAarHUTOB,
BU3yaJM3alysl MarHUTHBIX M0JIEH OCTOSIHHBIX MAarHUTOB, ACHCTBHUSI MAarHUTHOT'O IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKAa): (OpMyIHpOBaTh NPOBEPSEMbIC MPEANOIOXKECHUS, COOUpPAThH
YCTAaHOBKY M3 IMPEUIOKEHHOI0  000pyJOBaHMs, ONHUCHIBATH XOJA OIbITa U
(GopMyIMpOBATH BBIBOABI;

BBITIOJIHATH NPSAMBIE U3MEPEHUS] TEMIIEPATypbl, OTHOCUTEIbHOW BIAXXKHOCTH BO3.yXa,
CWJIBI TOKA, HANpsOKEHUS C MCIOJIb30BAHMEM aHAJIOrOBBIX IMPUOOPOB U JATYUKOB
(GU3nMUeCKUX BEIWYUH, CPAaBHUBATh pPE3YyJbTAThl W3MEPEHUH ¢ Y4YETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

NPOBOJIUTH UCCIIEAOBAHHE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMYUHBI OT IPYToil ¢
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTh CONPOTHUBIICHUS MPOBOJHUKA OT
€ro [UIMHBI, TUIOINAJU IONEPEYHOIO CEYECHMs M YIENbHOIO CONPOTHBIICHHS BEILECTBA
IIPOBOJHMKA, CUJIBI TOKA, UAYILIETO Yepe3 MPOBOJHUK, OT HANPSKEHNS HA IIPOBOIHUKE,
UCCJIEJOBAaHKUE IOCJIEI0BATEIbHOTO W IApajUIeIbHOTO COEIUHEHUM IPOBOJHUKOB):
IUTAHUPOBATh UCCIE0BaHUE, COOMPATh YCTAaHOBKY M BBINOJHATH U3MEpPEHUSs, CIeays
IPEUI0KEHHOMY IUIaHy, (PMKCUPOBATh PE3YJIbTATHI MOJYyUYECHHON 3aBUCUMOCTH B BHUJIE
TabIuI U TpadUKOB, A€TaTh BEIBOABI 10 Pe3yJIbTaTaM UCCIIEI0BaHMS;

NPOBOJIUTH KOCBEHHbIE HM3MEPEHHUs (U3NYECKUX BEIMUYMH (yIeNbHas TEIIOEMKOCTh
BELIECTBA, CONPOTUBJICHUE MPOBOJHUKA, PA00OTa U MOIIHOCTh AJIEKTPUUYECKOTO TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COOMpaTh SKCIEPUMEHTAJIbHYIO YCTaHOBKY, ClEHys
IPEUI0KEHHON UHCTPYKLMH, ¥ BBIYUCIIATH 3HAYCHUE BEITUYHHBI;

coOioaTh MpaBWja TEXHUKH O€30MacHOCTH MpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUMBI JEHCTBHS H3YYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOHCTB € ONOpPOH HAa MX OMHUCAHUSA (B TOM YHUCIE: CHCTEMa OTOIUICHHs JOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIlepMETpP, BOJIBTMETP, CUETUUK AIIEKTPUUYECKON



OHEPIUH, DIEKTPOOCBETUTEIbHbIE MPUOOPHI, HArpeBaTeNIbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), 3JIEKTPUUECKHE NPEJOXPAHUTENH, 3JIEKTPOMArHUT, 3JIEKTPOIBUTATEIb
MOCTOSTHHOTO TOKa), WCIONB3ysl 3HAHUS O CBOWCTBaX (PU3WYECKHX SIBICHUA W
HEoO0X0ouMbIe (PU3NYECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA W H3MEpUTETbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, IBUTATEIh BHYTPEHHETO CTOPaHMUsI, IJIEKTPOCKOI, PEOCTaT), COCTABISITH
CXEMBI 3JIEKTPHUUECKUX IIeTel ¢ MOCIeI0BATENbHBIM U MapalljieIbHbIM COEAMHEHHUEM
AJIEMEHTOB, pa3Ninyasi YCIOBHbIE 0003HAYEHUS IIEMEHTOB IEKTPUUECKUX LIETICH;
NOPUBOAUTH TPHUMEPHl (HAXOAWTh HHGOPMAIMIO O TMpHUMEpax) MPAKTUIECKOTO
WCIIOJIB30BaHUs (PU3WYECKUX 3HAHWUM B TIOBCEIHEBHOW KU3HM [JIs1 oOecreueHus
0e30MacHOCTH TpU OOpaleHMH C MpuHOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHUS 3J0pPOBbsI M COONIOJICGHHUS HOPM OSKOJOTHYECKOTO TOBEICHHS B
OKpYKarollei Cpese;

OCYIIECTBIISATH MOUCK MH(pOPMAITU PU3NIECKOTO0 coepKaHus B IHTepHETE, HA OCHOBE
UMEIOUINXCA 3HAaHUW M MyTEM CpaBHEHUS JIOTOJIHUTENBHBIX HCTOYHHUKOB BBIACIATH
uHGOPMAIIUIO, KOTOpas SBISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOM;
UCIIOJIb30BaTh MPHU BBHIIIOJHEHUN YYEOHBIX 3a/laHUi HAyYHO-TIOMYJSIPHYIO JIUTEpATypy
(U3UYECKOTO COJEPKaHMsI, CITPAaBOYHBIC MAaTEPHAIIbI, peCypchl cetn IHTepHET, BIaeTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, mpeoOpa3oBaHus WHGOpMALUU U3 OIHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

co31aBaTh COOCTBEHHBIC MHUCHMEHHBIC W KpPAaTKHE YCTHBIE COOOIIeHMs, 0000mas
I/IH(l)OpMaIII/IIO N3 HECKOJIBbKHUX HMCTOYHHKOB (1)I/ISI/I‘ICCKOFO COJACpIKaHusd, B TOM UYHUCIIC
nyOJIMYHO  MNPEJCTaBIATh  PE3yJbTaThl MPOCKTHOW WM  HCCIEI0BaTeNIbCKON
JEATETbHOCTH, TP 3TOM I'PAMOTHO HCIIOJIb30BATh M3YUYEHHBIM MOHATUHHBIN ammapaT
Kypca (PU3UKH, COMTPOBOXK/IATH BHICTYIUICHHUE TTPE3CHTAIINCH;

IpYU BBIIOJHEHUH YYEOHBIX NHPOEKTOB M HCCIEAOBaHUN (U3NYECKUX MPOILIECCOB
pacnpeensath 00sS3aHHOCTH B IpyIIe B COOTBETCTBUHU C IMOCTABJICEHHBIMH 3a/ladaMH,
CIeINTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUH W KOPPEKTUPOBAaTh €ro, aJeKBaTHO
OLICHUBATh CO6CTB€HHLII>'I BKJIa[ B ACATCIIBHOCTD TpynIibl, BBICTPAanNBATh
KOMMYHUKATHBHOC BSaHMOIICI\/JICTBI/IC, IMMPOABJIASA TOTOBHOCTH Pa3speilaThb KOH(i)J'II/IKTLI.

K xoHmy oOyuenus B 9 kiacce mpeIMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYUYAIOLINXCS YMEHUH:

UCIIOJB30BaTh IOHSTHUSA: CHCTEMa OTCU€Ta, MaTepualbHas TOYKa, TPACKTOPUS,
OTHOCHTEIIEHOCTh MEXaHHMUYECKOTO IBWKEHUS, nedopmanus (yrnpyras, TiacTHIecKast),
TPEHHE, LEHTPOCTPEMUTENBHOE YCKOPEHHME, HEBECOMOCTb M TIEPErpy3KH, LEHTP
TSOKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSKECTH TBEPAOrO Teia, paBHOBECHE,
MEXaHUYeCKue KonebaHus ¢ BOJHBI, 3BYK, HH(QpPa3BYyK U  yIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, LIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIHEKTPhl HCIyCKaHWs MW IOINIOIIeHus, anb(da, Oeta- M ramma-
W3JIy4EHUs1, U30TOIIBI, SIACPHAs DHEPIEeTHKA,

pa3iauuaTth SBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSAMOJIMHEWHOE [BUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHHUE, CBOOOHOE MaJIEHUE TEJl, PABHOMEPHOE
JBUKCHME II0 OKPYKHOCTH, B3aMMOJCHCTBHE Te€Jl, PEAKTUBHOE [BIKCHHE,
KoJiebaTenbHOE JBM)KEHHE (3aTyXamollue U BBIHYXKICHHBIE KOJeOaHUs), pe30HaHC,
BOJIHOBOE€ JBI)KEHHE, OTPaXXEHUE 3BYyKa, MPSMOJIMHEHHOE PpaclIpOCTpaHEHHUE,



OTpaXEHUE U NIPEIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPa’KEHUE CBETA, Pa3JI0KEHNE
0enoro cBera B CIEKTP M CJIOXEHHE CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTeCTBEHHAsl PaJUOaKTUBHOCTh, BOZHUKHOBEHHUE JMHEHYATOr0 CIEKTpa H3JIy4YEHUS)
M0 OINHUCAHUIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB, JEMOHCTPHUPYIOIINX
JaHHOe (hprU3MYecKoe SIBICHUE;

pacro3HaBaTh MPOSIBIICHHE U3YYCHHBIX (DU3MUYECKUX SBICHHUN B OKpY’KaloleM Mupe (B
TOM uHcie (U3NYECKUe SBIICHUS B MPUPOJE: MPUINUBBI U OTIUBBI, JIBM)KEHUE TUIAHET
CoHEeYHOM CUCTEMBI, PEaKTUBHOE BUKEHHE >KUBBIX OPTaHU3MOB, BOCTIPUSITHE 3BYKOB
KUBOTHBIMH, 3€MIICTPSICEHHE, CEHCMMYECKHE BOJIHBI, ILyHaMH, 5XO, LBETa Tel,
ONTUYECKHE SBJICHUS B  TpHUpPOJAE, OHOJOTHYECKOE  JCWCTBUE  BHIMMOTO,
yIbTPaHUOIETOBOTO M PEHTICHOBCKOTO HW3IyYCHHM, €CTECTBCHHBIM PaJIHMOAKTHUBHBIN
dboH, KOCMHUECKHE JIy4YH, PaJUOAKTHBHOE H3IyYCHHE NPUPOIHBIX MHHEPAJIOB,
JENCTBUE palMOAaKTUBHBIX U3IyYEHUM HA OPraHU3M 4YEJIO0BEKA), IPU ATOM IEPEBOAUTH
MPaKTUYECKYIO0 3a/ladyy B YU€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH)
(bu3nUYeCKUX SIBICHUN;

OMMCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SBJICHUS, UCIIONb3Ys (PU3UUECKUE
BEJIMYMHBI (CPEIHsIsI U MTHOBEHHAsi CKOPOCTb Tella MPH HEPABHOMEPHOM JIBUKEHMHU,
YCKOpEHUE, MEepPEMEIIECHUE, MTyTh, YIJIOBas CKOPOCTb, CHJIa TPEHMs, CUJIa YHPYTOCTH,
CHJIa TSKECTHU, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tella, UMILYJIbC Tela, UMITYJIbC
CHWJIBI, MEXaHU4ecKas paboTa U MOIIHOCTb, MOTEHLIMATIbHAS SHEPTUS Teja, MOJAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHASL SHEPTUS CHKATOM NPYKUHBI, KWNHETUYECKAs
SHEPT U, IIOJIHASI MEXaHUYECKasi SHEPTHs, TIEPUO/] U YaCTOTa KoJIeOaHU, ATMHA BOJIHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, NIOKA3aTeNb MPEJIOMIICHUS CPEbI),
[IPU ONKCAHUU MPABUIBHO TPAKTOBAaTh (HPU3MUECKUN CMBICI UCTOJIb3yEMbIX BEJIUYMH,
0003HaYeHMs M eIMHUIBI (PU3NYECKUX BEIWYHMH, HAXOAUTh (DOPMYJIIBI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BETUUMHY C IPYTHMMHU BETMUMHAMHM, CTPOUTH Tpa(UKH H3yUSHHBIX
3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIONIb3Ys 3aKOH
COXPAaHEHHs DHEPIHH, 3aKOH BCEMHUPHOIO TATOTEHHUS, NPUHLUI CYNEPHO3ULUHU CHII,
IPUHLIMI OTHOCUTENBHOCTH ["anuies, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITyJIbCa,
3aKOHBl OTPAXEHHUS M TPEIOMJIEHHS CBETA, 3aKOHbl COXPAHEHUS 3apsAl0BOr0 H
MacCOBOTI'0 YHCEJ MPH SIEPHBIX PEAKIHIX, IPH ITOM JIaBaTh CJIOBECHYIO (OPMYITUPOBKY
3aKOHA U 3aIllMChIBATh €70 MaTEMaTHYECKOE BhIPAKECHHE,

OOBSICHATh (hU3MYECKHE TMPOLECCHl M CBOWCTBA Tell, B TOM YHUCIE U B KOHTEKCTE
CUTyalUd  NPaKTUKOOPHUEHTHPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYUHHO-
CJICICTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE U3 2—3 JJOTHYECKUX II1aroB C OMOpoi Ha 2—3
U3YYECHHBIX  CBOMCTBA  (U3MYECKUX  SIBICHUN, (U3MUECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEH;

pemath pacué€THbIE 3a/1a4M (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUN ), UCIIONIb3Ys
3aKOHbI U (OpMyJbl, CBSI3bIBAIOLIME (PU3NYECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBUSL 3a/ladydl 3alUChIBaTh KPAaTKOE YCJOBHE, BBIABIATH HEJOCTAIONIUE WIH
U30BITOYHBIC JTAHHBIC, BHIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIC I PELICHUS,
IPOBOAUTH pPAcuéThl U OLEHUBAaTh PEATUCTUYHOCTb IOJYYEHHOrO 3HAu€HUs
(U3UYECKON BEITMYUHBI;

pacmno3HaBaTh NPOOIEMBbI, KOTOPHIE MOKHO PELIUTH MPHU OMOIIU (PU3NIECKUX METOOB,
UCIIONb3YSl OINMCAHUE HCCIECJOBAHMS, BBIACIATH IPOBEPSIEMOE IIPEAIIONIOKEHUE,



OLICHUBAaTh MPAaBUJIBHOCTh MOpPsAKA MNPOBEACHUS MCCIEJOBAaHUS, JelaTh BHIBOJBI,
MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOIEHUH U OIIBITOB;

MPOBOJUTH OTBITH MO0 HAOIIOJACHUIO (PH3MUYECKUX SBICHUN WM (PU3MYECKHX CBOWCTB
Ten (M3y4eHHe BTOPOTO 3aKoHa HBIOTOHA, 3aKOHA COXpaHEHHs YHEPTHH, 3aBUCUMOCTh
nepuojia KojaebaHuil Mpy>KMHHOTO MasTHUKA OT Macchl Ipy3a U )KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTH OT aMIUTUTYIbl MAJIbIX KOJeOaHHi, MPSIMOIMHEHHOE paclipoCTpaHeHHE
CBETa, pa3joKeHHe OeIIOro CBETa B CIIEKTP, N3YUYCHUE CBOMCTB H300paKEHHUS B TUIOCKOM
3epKajsie M CBOWCTB HM300paXCHHs TpeAMeTa B COOWpAlolIel JIMH3e, HaOIoJCHHE
CIUTOLIHBIX M IMHEWYATHIX CIEKTPOB U3TYUYEHUS ): CAMOCTOSTENILHO COOMPATh yCTaHOBKY
U3 U30BITOYHOrO Habopa 0OOPYHOBaHUS, OMHCHIBATH XOJ OMBITA M €r0 PE3yIbTaThl,
bopMyITUpPOBaTh BHIBOJIBI;

NPOBOJUTHh TIPU HEOOXOJAMMOCTH CEPHIO TIPSMBIX W3MEPCHUH, OINpenenss CpeaHee
3HaYeHHE H3MepseMol BeJWYMHBI ((OKYCHOE pAacCTOSHUE COOMpPAOLICH JIHH3bI),
000CHOBBIBAThH BBIOOP CriocoOa u3mMepeHus (M3MEPUTEITHLHOTO MPUdopa);

NPOBOJUTH HWCCIICOBAHUE 3aBHCUMOCTEH (PU3MUYECKUX BEIWYHH C HCIOJIB30BAaHHEM
NPSIMBIX H3MEPEHUH (3aBUCUMOCTB ITyTH OT BPEMEHH IPH PABHOYCKOPEHHOM JIBHKCHHUU
0e3 HayaJIbHOM CKOPOCTH, NepHoa KojaeOaHHi MaTeMaTHYeCKoro MasiTHUKA OT JUTMHBI
HUTH, 3aBUCHMOCTHU YTJIa OTPAXECHHUS CBETA OT YIJIa MaJeHUs U yIia MpeJoMICHUS OT
yria MajJeHus): IUIAHUPOBATh MCCIENOBAaHHUE, CAMOCTOSTEIFHO COOMpaTh YCTaHOBKY,
(UKCUPOBATh PE3yNIbTAThl MOJYYCHHOH 3aBUCUMOCTH (U3NYECKHX BEIMYUH B BHJIEC
TabauI U TpaduKoB, AeTIaTh BEIBOABI 10 pe3yJIbTaTaM UCCIIEI0BaHMS;

NPOBOJIUTh KOCBEHHBIC HW3MEpPEHUs (U3UUECKUX BEIUYMH (CpEAHss CKOPOCTb U
YCKOpPEHHE TeJia MPH PaBHOYCKOPEHHOM JIBIKCHHH, YCKOPEHHE CBOOOHOTO TaIeHMS,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEHHsI CKOJIBKEHUS, MeXaHHUecKash pabora u
MOIITHOCTb, YaCTOTA U NEPUO/1 KoJeOaHUi MaTEeMaTHYECKOT0 U IIPYKUHHOTO MasiTHUKOB,
ONTUYECKas CHja coOuparomeil JHH3BI, PaJWOAKTUBHBIMN (OH): TIAHHPOBATH
U3MEpEHUusi, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY M BBIMOJIHATH H3MEPEHHUS,
CJIeysl IPEI0KESHHOM MHCTPYKIINH, BEIYUCIISITH 3HAYCHNE BEJTMUNHBI U aHATTM3UPOBAThH
MOJy4YEeHHBIE PE3YJbTaThl C YUETOM 33 JaHHOM MOTPEIIHOCTH U3MEPEHUI;

coOmoaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIC TPWU3HAKA HM3YYCHHBIX (PU3MUECKUX MOJEJCH: MaTrepHaibHas
TOYKa, a0COJIOTHO TBEPIOE TEJO, TOYCYHBI MCTOYHHMK CBETA, JIyY, TOHKAs JIMH3a,
IUTaHETapHast MOJIENIb ATOMA, HyKJIOHHAs MOJIEJIb aTOMHOT'O S1/1pa;

XapaKTepu30BaTh MPHUHIUNBI JEHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKUX
YCTPOWCTB C OMOPOW HA UX OMHCAHUS (B TOM YHCIIE: CIIUAOMETP, TaTYUKH ITOJIOKEHHS,
pacCTOSIHUS M YCKOPEHHMSI, PaKeTa, X0JIOT, OUKHU, IIEPUCKOII, PoToanmapaT, ONTHICCKHUE
CBETOBOJIbI, CIIEKTPOCKOII, JIO3UMETp, Kamepa BuibcoHa), HCHONB3ys 3HAHUA O
CBOMCTBaX (PM3NYECKHX SIBICHUH U HEOOXOIUMBIE (PH3MUECKUE 3aKOHOMEPHOCTH;
UCTIOJIB30BaTh CXEMBI U CXEMAaTHYHBIC PHUCYHKH M3YyYCHHBIX TEXHUYECKHUX YCTPOMCTB,
U3MEPUTEIIBHBIX MPHUOOPOB M TEXHOJOTHMYECKUX MPOIIECCOB IMPH PEUICHUU Y4eOHO-
NPAaKTUYECKUX 3aJ]]au, ONTUYECKUE CXEMbI JJISi MOCTPOSHHS] N300PAKEHUN B IIOCKOM
3epKajie ¥ coOMparoIei JTuH3e;

NPUBOANTh TPUMEPHl (HAaXOAUTh WHGOPMAIMI0O O MPUMEpPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PM3MUYECKUX 3HAHUA B TIOBCEAHEBHOW KHM3HH Ui OOCCIICUCHUS
0€30IaCHOCTH MpH OOpaIleHud C OpudOpaMU U TEXHUYECKUMHU YCTPOHCTBAMHU,



COXpAaHEHMS 3JI0pOBbsI M COOJNIONEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKarollei cpee;

OCYUIECTBIISATh TMOUCK HWHpopManuu (Qusudeckoro coaepxxkanuss B HMHTepHere,
CaMOCTOATENIBHO (OPMYJIMPYs TMOUCKOBBIN 3allpoc, HAXOIUTh IYTH OINpEAeIeHUs
JIOCTOBEPHOCTH TOJIydeHHOH HH(pOpMAIlMM Ha OCHOBE HUMEIOIIUXCS 3HAHUH U
JIOTIOJIHUTEIbHBIX UCTOYHHUKOB;

MCIIOJIb30BaTh NIPU BHIMIOJHEHUH YUEOHBIX 3a/laHuil HayYHO-MOMYJISIPHYIO JIUTEPATYpPy
(Gu3MUecKoro coaepx aHus, CipaBOYHbIE MaTepHalbl, pecypchl ceTh IHTepHeT, BnaneTh
npuéMaMM KOHCIEKTHPOBAaHUSI TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3 OJHOU
3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE MHCbMEHHbBIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(pOpMaLuu
U3 HECKOJbKHUX MCTOYHHKOB (PU3MUECKOr0 COAEp)KaHUs, IyOJUYHO IPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIM UCCIEN0BATEIBCKOU ACATENBHOCTH, IIPU 3TOM I'PAMOTHO
UCTIOJIb30BaTh HM3YUYCHHBIH TMOHATUHHBIA ammapar W3ydaeMoro paszzuena (u3uku u
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluueldl ¢ yduy€ToM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmuecTBo yacos
No i/ HaumenoBaHue pa3ieiioB U TeM Kontpoabusie | JaGopatopubie
TporpaMmet Beero padoThI padoTsbI
| ®dusuka 1 €€ poiib B IO3HAHUU 6 1
OKPY’KaIoIIEero Mupa
) [lepBoHavaIbHBIE CBEJICHUS O 5 |
CTPOCHHH BeIlleCTBA
3 JIBi>KeHUEe U B3aUMOJICHCTBUE TEI 20 2 5
JlaBneHue TBEPABIX TEJ, ) KUIKOCTEN
4 18 1 2
U Ta30B
5 PaGora u MoiHOCTh. DHEprus 15 2
Oobuee Konuuecmeo 4acoe no npozpamme 64 4 11
8 KUIIACC
KoanuecTBo yacos
No 11/ HaumeHoBaHMe pa3iesioB U TeM Kourponsabie | JlaGopaTopabie
TpOTPaMMEI Beero padoThbI padoThI
1 TermoBbIe SIBICHUS 28 2 3
) DNEKTPUYECKHE U MATHUTHBIE 39 ) 2
SIBJICHUS
Obuwiee Konuvecmeo 4acoe no npozpamme 67 4 11
9-b KJIACC
KosmuecTBo yacos
No 11/ HaumenoBaHue pa3ieioB U TeM Kontpoasusie | JaGopatopHbie
TporpaMmet Beero padoThI padoThI
MexaHu4eckue sIBJICHUS 40 2 2
2 Mexanndeckue KojieOaHusI U BOJHBI 14
3 DNEeKTPOMarHuTHOE MOJIE U 6
AJIEKTPOMATHUTHBIE BOJIHBI
4 CBeTOBbBIC SBJICHUS 15 1 1
KBanTOBBIC sIBIICHUS 20 1 3
6 [ToBTOpUTENBEHO-00001IArOIIIN I 3
MOAYJIb
Obuwee Konuvecmeo 4acoe no npozpamme 98 4 7




KAJIEHJIAPHO - TEMATHYECKOE IINTAHUPOBAHHE

7 KIIACC
Jata ypoxka
Ne o o Tema ypoxa Komn-Bo
/11 4acoB
IIaHy dakty
I uerBepTH
Pazoen 1. Duzuka u eé ponv 6 no3Hanuu oxpyicaroueco mupa (6 4 )

1 HUnempyxkmaoie b2K . ®usnka — Hayka 0 IPUPOJIE. |
SIBnenus npupobl
®u3nuecKue sBJICHUs 1
®u3nYecKre BEJIMYMUHbBI U UX U3MEPEHUE 1

4 duznyeckue npudbOpsl. MexIyHapoIHas cCUcTeMa 1
equHull. [lorpemHocts U3MepeHus.
Jlabopamopnas paooma Ne 1 «OnpeneneHue 1eHbI

5 JIEJICHUS Kbl H3MEPUTEIHLHOTO MPHOOpay. 1
Uncmpyxkmaoie bK

6 MeTtoibl HaydyHOTO NIo3HaHUs. Onucanne GU3NYeCKUX |
SIBJICHUH C IIOMOIILIO MOJEIEN

Pazoen 2. [lepsonauanvrvie ceedeHus 0 cmpoeruu seujecmea (5 u)

7 Crpoenue BemiectBa. ONbITHI, JOKa3bIBAIOIINE i
JTMCKPETHOE CTPOCHHE BEIIECTBA
Jlabopamopnasn pavoma Ne 2 «Oyenka ouamempa

8 amoma Memooom ps0os (C UCNONb308AHUEM 1
Gpomoepagpuii) ». Hncmpyxkmaogsiwe bIK

9 JIBryKeHne 4acTHIl BEIeCTBa 1

10 ArperaTHble COCTOSIHMSI BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

11 O6061menue no pazaeny «llepBonayanbHble CBEICHUS O 1
CTPOEHHUHU BEILIECTBA»

Pazoen 3. J[suorcenue u e3aumooeticmeue men (20 u)

12 Mexanudeckoe nBrxeHue. PaBHoMepHoe u |
HEPaBHOMEPHOE JBI)KEHUE

13 Ckopoctb. Ennnuliel ckopoctu 1

14 PacyeT nmyTu 1 BpeMeHU ABUKECHUS 1
Konumponvnaa paboma Ne 1 no meme:

15 «llepBoHaUanbHBIE CBEAECHUS O CTPOCHUH BELIECTBA. 1
MexaHuyeckoe IBUKEHHUE)

IT yeTBepTh
16 Nuepuusi. Macca — Mepa HHEPTHOCTH Tl 1




B3aHMOH€fICTBHC TCJI, KaK IIpUInHAa U3MCHCHUA

17 CKOPOCTH JIBUYKEHUS Tell

18 Macca kak Mepa UHEPTHOCTH Teja

19 Jlabopamopnas pavoma Ne 3 «H3mepenue maccol mena
Ha pouruadxcuvix gecaxy. Mncmpykmasice bK

20 Jabopamopuas paboma Ne 4 «H3mepenue obvema
menay. Uncmpyxkmaowe bK

21 [TnoTHOCTH BemecTBa. PacueT macchl 1 06beMa Telna 1o
€ro INIOTHOCTH

2 Jlabopamopnas paboma Ne 5 «Ornpenenenne
IJIOTHOCTH TBEPIOTO Tenay. Uucmpykmaoswe bIK

3 Cuna xak xapakTepuCTHKa B3auMoaencTaus ten. Cuna
ynpyroctu. 3akoH ['yka

24 SIBnenue TAroTeHUs U cuia TsbkecTu. Cula TSKECTH Ha
JIPYTHX TIaHeTax.

75 Cuna ynpyroctu u 3akoH ['yka. 3mepenue cuiibl ¢
MTOMOIIBIO JUHAMOMETPA

2% Jlabopamopuas paboma Ne 6 «I padyuposanue
npyarcunvly. Mnempykmasic b2K

27 Bec tena. HeBecomocTh

28 Cuna tpeHus u e€ Buapl. TpeHue B IpupoJe U TEXHUKE
Jlabopamopnas pavoma Ne 7 «I3mepenne

29 K03(ppuLIMeHTa TPEeHUs CKOIbXKEHUsDY. Mucmpykmasic
bX

30 Konmponvnasa paooma Ne 2 no meme: «/{eudsrcenue u
83aumooeticmaue meiuy

31 Hrorossiii ypok 1o teme: «IBuxeHue u
B3aUMO/JICHCTBUE TEID»

[II yerBepTh
Pa3zoen 4. J/lasnenue meépovix men, sHcuokocmeti u 2azos (18 u)

37 Hucmpykmaxe bK . JlaBnenne. CriocoObl yMEHbIIEHUS
Y YBEJIUYCHHUS JABJICHUS

1 JlaBiieHue ra3za. 3aBUCUMOCTD JIaBJICHUS raza OT 00bEMa,
TEMIIEPATYPbI

34 [lepenaua naBneHus TBEPABIMU TEJIAMHU, )KUJIKOCTSIMU U
razamu. 3akoH [lackans

15 JlaBneHue B KUIKOCTH U ras3e, BbI3BAHHOE JCHCTBUEM
CHUJIBI TSKECTHU

16 Pemenne 3amgau 1o teme «JlapneHue B )KUAKOCTH U T'ase.

3akoH ITackamnsa»




37

CooOutatomuecs cocysl

38 I'mapaBnnueckuit mpecc

39 Manowmetpsl. [TopiiHeBo# KUAKOCTHBIN HAcOC

40 ATMocdepa 3emiu 1 IPUIHHEI €€ CylecTBOBaHus. Bec
BO3/yXa. ATMOC(]epHOe 1aBIeHHE

A1 N3mepenne armocdeproro nasneHus. OnbIT
Toppuuennu.

47 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJl
YpOBHEM MOpPS
Bapomerp-anepoun. AtmochepHoe naBieHue Ha

43 pa3nu4uHbIX BbicoTax. Pemenue 3axay no teme "
AtmocdepHoe naBieHue"

44 JlelicTBrE KUJKOCTH U Ta3a HA MOTPYKEHHOE B HUX
Teno. ApxumenoBa cuiia
Jlabopamopuaa paboma Ne 8 «OrnpenencHue

45 BBITAJIKUBAIOLIEH CHUJIbI, ICUCTBYIOIIEH Ha TEO,
MOTPYKEHHOE B JKUIKOCTb». MHucmpykmaoic bK

46 [LnaBanue ten

47 Jlabopamopnas paboma Ne 9 «BriicHeHHE yCIO0BUI
IJIABAHUS TeJa B JKUAKOCTUY». MHecmpykmadic bXK

43 Konmponvnaa pavoma Ne 3 no meme: «JlaBnenue
TBEPAbIX TEJ, KUAKOCTEH U ra30B»

49 Bonusbii Tpancniopt. Bo3ayxomnnasanue

IV uerBepTh
Paszoen 5. Paboma u mowrocms. uepeus (15 1)

50 Mexanunyeckas pabora

51 MomHocTh. EnquHHIBI MOIIHOCTH

52 Pemmenue 3agau

53 IIpocTeie MexaHu3msl. Peryar. PaBHOBeCcHe cuil Ha
pbluare

54 Poruaru B TexHuke, ObITY U IPUPO/IE.

55 Jlabopamopnas paboma Ne 10 «ViccnenoBanue ycaoBui
paBHOBecHs pbluaray. Mnempyxkmasic bK

56 Pemenue 3anay no teme «YcCi0BUS PaBHOBECHS pblyara

57 «3onotoe npaBuiio» Mexanuku. Koappunuent
MOJIE3HOTO IUCTBUS MEXaHHU3Ma.
Jlabopamopnas pavoma Ne 11 «Onpenenenue KIIJ]

58 IPU MOJBEME TeJIa IO HAKJIOHHOM MJIOCKOCTHY.

Hnempykmaoie bK




Mexannyeckas sHeprus. Kunernueckas u

> MOTEHITHATbHAS YHEPTHUS

60 Pemienue 3agau

61 3aKOH COXpaHEHMsI MEXaHUYECKON IHEPTHH

62 Pewrenue 3anau

63 Konumponvnas paboma Ne 4 no meme: «Pabora n
MOIIHOCTb. DHEPTUsD»

64 Urorossiii ypok no teme " Pabota u MOIIHOCTS.

Oueprus "

Oobuiee konuuecmeo uacoe no npozpamme: 64




8 KVIACC

ara ypoka
Ne i/m ITo Tema ypoka Kox-po
[To dakry 4acoB
TIaHy
[ yerBepTH
Pazoen 1. Tennogvie sgnenus (28 u)

Hncmpyxkmae b7K. OCHOBHbBIE MTOJIOKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON TEOPUU U UX OINBITHBIC 1
MOATBEPKICHUS

2 Macca u pazMep aTOMOB U MOJIEKYJI 1

3 Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOTO |
COCTOSTHUM BelecTBa
OOBbsicHeHHEe CBOMCTB TBEPIOTO, KHUIKOTO U

4 ra3000pa3HOro COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-KHHETUYECKONU TEOPHUH

5 Kpucrannmaeckue u amopdHsie Tena 1

6 CmauuBaHue ¥ KanuusIpHOCTh. [ToBepxHOCTHOE |
HATSDKEHUE

7 TennoBoe pacHIMpEHNE U CKATHE 1

g Temmnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO 1
TEIJIOBOT'O JABMKEHUS YaCTHUIL

9 Buytpennss sneprusi. CriocoObl U3BMEHEHUS 1
BHYTPEHHEN YHEPTUHU

10 Bunel Terionepenauu 1

11 KonnuecTBO TEIUIOTHL. Y IenbHAasg TEINIOEMKOCTE 1

12 VYpaBHeHue TernoBoro 6ananca. TermooOMeH u 1
TEIJIOBOE PaBHOBECHE
Jlabopamopnas paboma Ne 1 «Hccnedosanue senenus

13 menioooMeHa npu CMewu8arHuu Xo0J100HOU U 2opsdel 1
600vl». Uncmpykmaosie bIK

14 Jlabopamopnan paboma Ne 2 "Onpedenenue yoenbHou 1
mennoemkocmu éewpecmea'. Uncmpykmasic bXK

15 Konmponvnas pavoma Ne 1 no meme. « Buympennss 1
onepeus. Konuuecmeo mennomuly

16 Ob6o6matomuit ypok 1no teme: « BHyTpeHHss sHEprusl. |
KonuuecTBo TemioTen

IT yeTBepTh
17 DHeprus TOIUIMBa. Y IeibHas TEII0Ta CrOPAaHUS 1
18 [InaBneHue u OTBEpAEBAHUE KPUCTAIINYECKUX TEJI. 1




VY nenpHas TEILUIOTA TUIABICHUS

19 Pentenue 3amau
20 [TapooGpa3zoBanue u kKoHaeHcanus. Vcrapenue
Kunenue. Y nenpHas Teraora napooOpa3zoBaHus U
21 KOHJIEHCAllUU. 3aBUCUMOCTb TEMIIEPATypPhl KUMIEHUSI OT
aTMOC(EepHOTO JTaBICHUS
Brnaxnocts Bo3nyxa. Jlabopamopnas paooma Ne 3
22 "OmnpeneseHue OTHOCUTEILHON BIAXKHOCTH BO3tyXa'.
Hncmpyxkmaoe bBIK
23 Pemenue 3agad Ha onpeieieHne BIaKHOCTH BO3AyXa
24 [TpuHIUILl pabOTHI TEIUIOBBIX ABUraTesen. Ilaposas
TypOuHa. [[Burarens BHyTPEHHETO CTOPaHUS
)5 KIIJI TenmoBoro aurarefs. TemnaoBble ABUTATEIN U
3alMTa OKPY’KAOIEH CpeIb
26 3aK0OH COXpaHEHUs U IPEBPAILICHHS SHEPTUU B
TETJIOBBIX TIpoIIeccax
[ToaroroBka Kk KOHTPOJIBHOU pabOTe MO TeMe
27 "TemnnoBsie siBieHUs. MI3MeHEeHHEe arperaTHbIX
COCTOSIHUH BelecTna"
Koumponvnasa paooma Ne 2 no meme: "Tennosvle
28 saenenus. Mzmenenue azpecamuulx COCMOAHUL
sewecmea’
Pa3zoen 2. Dnexmpuueckue u macnumuule a6uienus (39 1)
29 Dnektpusaius Teu. [[Ba pojia aIeKTpUUEeCKUX 3apsiioB
30 B3aunmoneiictre 3apsskeHHBIX Tell. 3akoH Kynona
DnekTpuueckoe nose. HanpskeHHOCTD
31 ANEKTPUUECKOTro noJist. [IpuHIun cyneprno3uiumn
AIEKTPUYECKUX MONEH
1 Hocwurenu snexTpuueckux 3apsiaoB. JJIeMeHTapHbIN
3apsan. CtpoeHue atoma
I1I yeTBepTH
3 Huempyxmase b7K . IIpoBOTHUKY U AUDIIEKTPUKH.
3aKOH COXpaHEHUs AIEKTPUUECKOTO0 3apsiaa
34 Pemenue 3amay Ha mprMEHEHHE CBONCTB
ANEKTPUUCCKUX 3aPSI0B
35 DIIEKTPUUECKHI TOK, YCIOBHS €r0 CYIIeCTBOBAHUSI.
M CcTOYHHKYN 3IEKTPUYECKOTO TOKA
36 DnekTpuyeckas 1ienb U €€ COCTaBHbIC YacTH
37 DJIEKTPUYECKUI TOK B METaJUIaX, )KUJIKOCTSAX U ra3ax.

JlelicTBUS 2JIEKTPUYECKOTO TOKA




38

Cwia Toka.

Jlabopamopnas paboma Ne 4 "COGopka

39 ANEKTPUUECKOM LIENMU U U3MEPEHUE CUIIbI TOKA B €€
pa3nuuHbIX yyactkax'. Mncmpykmaoic bK

40 DJeKTpudecKoe HanpsikeHue. BonbTMmerp.
Jlabopamopnaa paboma Ne 5 "V3mepenue

41 HAaINpsHKEHUS HA PAa3IMYHbIX YYaCTKaX 3JIEKTPUUYECKOM
uenu". Uncmpyxkmasic bBIK

42 DNEeKTpUYECKOEe COMPOTUBIIEHUE TPOBOJIHUKA.

13 Jlabopamopuasa paboma Ne 6 "PerynvpoBaHue CUIIbI
ToKa peoctatoMm". Mncmpykmasic bK

44 3aBUCUMOCTb CHJIbI TOKA OT HanpsbkeHus. 3akoH Oma
JUISl y4acTKa LeTH

45 Pacuer conpoTuBieHUs TPOBOAHUKA. Y IEIbHOE
COMPOTHBIICHUE BEIIECTBA
Jlabopamopuasa paooma Ne 7 "V3mepenne

46 CONPOTHUBIICHUS ITPOBOJIHHUKA IIPU IIOMOIITN
amriepMmeTpa u BoibT™MeTpa'. Hucmpyxkmaoswe bIK

47 Pemenue 3anau

43 Koumponvnasa paboma Ne 3 no meme: «Cuna Toka.
Hanpsoxenue. ConpoTuBiieHue)

49 O000maromui ypok 1mo TeMe « JIEKTPHISCKUe
SIBJICHUS

50 IlocnenoBarenbHOE COCIUHEHUS IPOBOAHUKOB

51 [TapannensHOE cOeIMHEHUS TPOBOJHUKOB

5 [TocnenoBarenbHOE U MapaIeIbHOE COCAMHEHUE
MIPOBOJIHUKOB

53 Pemenue 3a1a4 Ha cMeIaHHOE COEMHEHHE
MPOBOJIHKOB

IV gerBepTth

54 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO TOKA. 3aKOH
Jxoyns-Jlenna
Jlabopamopnas paooma Ne 8 "VI3mepeHre MOIIHOCTH

55 1 pabOThI TOKA B SJIEKTPUUYECKOMN Jamre".
HUnempyxkmaoic bXK

56 DNeKTpUUecKHe ey U MOTPEeOUTENN IEKTPUIECKON
sHepruu B ObITy. KopoTkoe 3aMbIkanme

57 MaruutHoe nosie. MaraHuTHOE MoJie MpssMoro ToKa.
OmnwiT Opcrena

58 MaruutHoe noJie KaTylku ¢ Tokom. [Ipumenenue




SJICKTPOMArHuTOB B TCXHUKE

59

Jlabopamopnas paboma Ne 9 «Coopka
AJIEKTPOMArHUTa U UCIIBITAHUE €0 ACHCTBUY.
Huempyxmaoe b7K

60

ITocTosHHEIE MarHuThl. B3anMoaeiicTBIE NOCTOSIHHEIX
MarguToB. MarHuTHoeE I10Jie 3eMJIM U €ro 3HaueHue
U1 )KU3HU Ha 3eMIIe.

61

DNeKTpOABUTaTEIb OCTOSIHHOTO TOKA.
Mcnons30Banue JIEKTPOIBUIATENEH B TEXHHIECKHX
YCTPOMCTBAaX U HA TPAHCTIOPTE.

62

Jlabopamopuasa paboma Ne 10 «3yuenue
ANEKTPUUECKOTO JABUTATEIIS MOCTOSTHHOTO TOKa (Ha
moaenu). Unecmpyxmaosic bIK

63

OmnbiTel @apasest. 3aKOH 31EKTPOMArHUTHOU
nHaykuuu. [Ipasuno Jlenna

64

Jlabopamopnan paooma Ne 11 «3yuenue siBneHust
AJIEKTPOMATHUTHOW UHAYKUMWY. MHncmpykmasic b/K

65

DnexrporeHeparop. CriocoObl MOTydeHuUs
SIEKTPUYECKON SHEPTUH. DJIEKTPOCTAHIMU HA
BO300HOBIIIEMBIX NCTOYHHUKAX OHEPIruun

66

Konmponvnas paooma Ne 4 no meme:
"DNIeKTpUUECKUE U MAaTHUTHBIC SIBIICHUS"

67

UtoroBeiii ypok 1o Teme "IIeKTpOMarHuTHbIE
SABJICHUS"

Oobuee konuuecmeo uacoe no npozpamme: 67




9 KJIACC

No [ara ypoxka Komn-
i ITo o daxry Tema ypoka BO
TJIaHy 4acoB
[ yeTBepTH
Pazoen 1. Mexanuueckue sienenus (40 u)
1 HUncempyxkmaoie b2K. Mexanndeckoe IBUKEHHUE. |
MartepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTEIBHOCTh MEXaHUYECKOTO |
JIBIKEHUS
3 PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1
4 Pemenue 3agau 1
5 I'paduku 3aBUCUMOCTH KHHEMATHYECKUX BEIHMYUH OT |
BPEMEHHU MPU PABHOMEPHOM MPSMOJIMHEHHOM JIBHIKEHUH
6 O6o0maromuii ypok 1o teme: «lIpsimonuneiinoe |
PaBHOMEPHOE JIBUKECHHE)
7 HepaBnomepHoe npsmonuneiiHoe apmxeHue. Cpeanss u |
MTHOBEHHAs CKOPOCTh
2 [IpsiMonuHetHOE paBHOYCKOPEHHOE JIBHXKEHHE. |
Yckopenue
9 CKopoCTh IPSMOJMHEMHOTO PAaBHOYCKOPEHHOTO |
neuxenus. ['paduk ckopoctu
Jlabopamopuasa paboma Ne 1 "Onpeoenenue yckopenus
10 mena npu pasHOYCKOPEeHHOM OBUNCEHUU NO HAKIOHHOU 1
naockocmu”. Unempyxkmaowe b)K
11 CBoboaHoe nagenue ten. OnbiTel [anunes 1
12 O6o0maromuii ypok mo teme: «lIpsimonuHeiinoe 1
PaBHOYCKOPEHHOE JIBHKEHHE)
13 PaBHOMEpHOE ABMXKEHUE IO OKpYKHOCTH. [lepuon u 1
yacTtoTa oOpateHus. JIuneitHast u yriosast CKOpocTu
14 LlenTpocTpeMHUTENbHOE YCKOPEHHE 1
15 Hrorossliii ypok 1o teme: «MexaHndecKoe TBUKECHHUE) 1
Konmponvnaa paboma Ne 1 no meme: «Ilpsmonunerinoe
16 pPaBHOMEPHOE U PABHOYCKOPEHHOE JIBUKEHHUE. 1
PaBHOMEpHOE ABUKEHUE TTO OKPYKHOCTH
17 [TepBriit 3akoH HetoTOHA. BEKTOp CHIThI 1
18 Macca tena. Cuna. [IpuHnun cyneprno3uuu cui 1
19 Bropoii 3akon HetoToHa. PaBHOIelicTBYOIIAs criia 1
20 Tperuii 3akon Hetorona. Cynepnosunus cui 1




21

Pemenue 3agau Ha npuMeHeHue 3aKk0HOB HbroTOoHA

22 Cuna ynpyrocrtu. 3akoH ['yka 1
23 Pemenue 3anay no teme «Cuia ynpyroctu» 1
IT gyetBepTsh (23 u)

24 Cuna tpeHus 1

25 Pewenue 3ampau no reme «Cuna TpeHUs» 1

26 Cuiia TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHUSI. 1
YckopeHnne cBOOOTHOTO MaIeHUs

7 [TepBast kocmuueckasi ckopocTh. HeBecomocTs u |
neperpy3Ku

)3 Pemenue 3agau no teme "Cusa TSKECTH U 3aKOH |
BCEMHUPHOIO TATOTEHUs"

29 Jlabopamopnas paooma Ne 2 «3mepeHne yCKOpeHUs |
cBOOOIHOTO TIaneHus». Mncmpyxkmasic bBIK
PaBHOBeCHE MaTEPHATBLHON TOUKH. AGCOTIOTHO TBEPIOE

30 Tesn0. PaBHOBECHE TBEPIOTO TENA ¢ 3aKPEMIEHHON OCBIO 1
BpalieHus

31 Nmnynsc Tena. UMnynbsce cumbl. 3aKOH COXpaHEHUs |
HUMITyJIbCca. YTIPYroe U Heynpyroe B3auMoeHCTBUE

32 Pemenue 3agau no reme "3akoH COXpaHEHUsI UMITYJibca" 1

33 PeakTuBHOE ABUXKEHUE 1

34 Mexanudeckas paboTa U MOIITHOCTb 1

35 PaboTa critbl TSXKECTH, CHITBI YIIPYTOCTH U CHIIBI TPEHUS 1

36 CBs13b 2HEepruu M padoThl. [loTeHIMaNbHAs YSHEPTUS 1

37 Kunernueckas sneprus. Teopema 0 KHUHETUYECKOM 1
SHEPTUH

38 3aKOH COXpaHEHUsl YHEPTUU B MEXAHUKE 1

39 Koumponvnasa paooma Ne 2 o teme: «MexaHnyeckue |
SIBJICHUS

40 Ob6o06maromuit ypok o teme: «MexaHn4ecKHe SBICHUS 1

Pazoen 2. Mexanuueckue xonebanus u 6011wl (14 u)

41 KonebarenbHOe ABUKEHUE U €70 XapaKTEPUCTUKU 1

4 MaremaTuueckuii MasiTHUK |
IIpyXMHHBIN MasITHUK
Jlabopamopuaa paboma Ne 3 «VccnenoBanue

43 3aBUCHMOCTH TIEPHOJIa U 9YaCTOTHI CBOOOAHBIX KOJICOaHMIA 1
HUTSIHOTO MAsiTHUKA OT JUIUHBI HUTWY. MHcmpykmasic bIK

44 3aryxatomue Konebanus. BeiHyX1eHHbIe KoeOaHus 1

45 [IpeBparnieHue SHEPTrUU IPH MEXAHUUECKUX KOJICOaHUIX 1




46

Pe3onanc

O6o6matonuit ypok mo teme: «MexaHudeckue

47 1
Kose0aHus
[II wetBepTh (32 u)
43 Hnuempyxmaxe b7K . Mexannueckue BonHbl. CBoiicTBa 1
MeXaHU4YecKuX BOJH. [IpoAoabHbIE U MONIepEeYHbIE BOTHBI
49 JImuHa BOJIHBI M CKOPOCTH €€ pacipOCTPaHECHUS 1
50 MexaHnuyeckue BOJIHBI B TBEPAOM Telle, CECMUUYECKHE |
BOJIHBI
51 3Byk. PacnipocTpanenne u oTpakeHue 3ByKa 1
59 ['pomMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKHIA |
pe30HaHC
53 Wndpa3Byk u yabTpa3ByK 1
54 O6o0maromuii ypok 1mo teme: «MexaHn4eCKrue BOJTHBDY 1
Pa3zoen 3. Dnexmpomacnummoe noe u 31eKmpomMacHummubsle 80aHbl (6 1)
55 DJIEKTPOMArHUTHOE MOJIe. DJIEKTPOMArHuTHHIE BOJTHBI 1
56 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH 1
57 [IIxana 37eKTpOMarHUTHBIX BOJIH 1
58 Hcnonb30BaHne 2JIEKTPOMAarHUTHBIX BOJIH /1711 COTOBOM |
CBS3U
59 OnexTpoMarHuTHas npupoaa csera. CKopocTh CBETa 1
60 BonHOoBBIE CBOIICTBA CBETA 1
Pazoen 4. Ceemoesuvie sienenus (15 1)
61 Hctounnku cBeta. [IpsiMonuHeitHOE pacpoCcTpaHEeHUE 1
ceeta. 3armenust ConHua u JIyHsl
62 OTtpaxenue ceta. [Lnockoe 3epkaiio 1
63 3aKoH OoTpakeHus cBeTa. 3epkana. Pemenue 3amad Ha |
MIPUMEHEHHE 3aKOHA OTPAKEHUSI CBETa
64 [Ipenomnenue cBera. 1
65 3aKOH IIPEJIOMJICHUS CBETA 1
[TonHoe BHyTpeHHEE OoTpakeHue cBeta. Mcnonbs3oBanue
66 MOJIHOTO BHYTPEHHETO OTPAXKEHUSI B ONTUYECKUX 1
CBETOBOJIAX
67 Jlunzel. OnTHYECKask CUjia JIMH3BI 1
68 Pemrenue 3agau 1
69 [TocTpoenue n300paxeHuil B IMH3aX 1
70 I'na3 xak ontuyeckas cucrema. 3peHue 1
71 OnTrueckas cucreMa goroanmnapara, MUKpOCKona v |

TCICCKOIIa




Jlabopamopnas paboma Ne 4 "Onpenencarie GpokycHOTO

72 PacCTOSHUSA U ONITUYECKON CUIIbI COOMparoIei JIUH3bI". 1
Hnempykmaoie bK

7 Konmponvuaa paboma Ne 3 no meme: «CBeTOBbIE 1
SIBJICHUSI

74 Pasnoxxenue 6enoro csera B criekTp. OnbiTel HploTOHA. |
CrnoxxeHue cieKkTpanbHbIX BETOB. Jlucnepcus cBeTa

75 [Tornomenue u ucrnyckanue ceera atomaMu. KBaHTBI. |
[IpoucxoxaeHne TMHENYaThIX CIIEKTPOB
Pazoen 5. Keaumosvie senenus (20 u)

76 OmneiTel Pe3epdopra u mraneTapHasi MOJIeb aToMa 1

77 IToctynater bopa. Mogens aroma bopa 1

IV gerBepth (20 u)

73 Hcnyckanue u noriionieHue cBera aroMoM. KBaHTBI. 1
JInnenyaTsie CIIEKTPHI

79 Jlabopamopnasa paboma Ne 5 "HabnroneHue CIIONIHOTO 1
U JIMHEWYaThIX CIIEKTPOB ucnyckanus". Hucmpyxkmaogwe bIK

80 PagmoakTnBHOCTE U €€ BHIBI 1

81 Crpoenue atoMHoro siipa. HykinonHas Mmonenb 1

82 PaagnoaktuBHbie peBpaienus. M3otomnsl 1

83 Pemenue 3anay no teme: "PagnoakTuBHbIE NpeBpalieHus” 1

84 [Tepuon nonypacnana 1

25 Ypok-koHpepeHnus "PaaroakTHBHBIE U3TYYCHHS B |
MIpUPOJIE, MEAULINHE, TEXHUKE"

26 SAnepHble peakunu. 3aKOHbI COXPAHEHHUS 3PS A0BOTO U |
MaccOBOT0 YHUCE

87 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MacChl U SHEPTUU 1

28 MeTob! a0m0/IeHHsI ¥ PETMCTPALIMU YACTHIL B SIIEPHOM |
¢buznke
Jlabopamopnas pavoma Ne 6 «V3ydyeHue TpeKkoB

89 3apsHKEHHBIX YACTHIL 110 TOTOBBIM (poTOTrpadusimy. 1
HUncmpyxkmaoie bIK

90 Peakuuu cunTesa u nenenus sep. Vlcrounuku sHepruu |
CouHiia 1 3B€31Q

91 JleficTBHS paquOAKTUBHBIX U3Iy4YECHUN HA KUBBIE 1
OpTraHU3MBbI

9 Jlabopamopnas pavoma Ne 7 «13mepeHne eCTECTBEHHOTO |
paauanuoHHoro (GoHa nozumerpom». Mucmpyxkmasxic bIK

93 SnepHast sHepreTHKa 1




[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

94 "D1eKTpOMAarHUTHOE T0Jie. DIEKTPOMAarHuTHbIE BOJIHBI.
KBanToBsbie siBNICHHS"
Konmponvunas pavoma Ne 4 no meme:
95 "DJIeKTPOMArHUTHOE 110JI€. DJIEKTPOMAarHuTHbIE BOJIHBI.
KBanToBsie siBieHus"
Paszoen 6. I[losmopumenvro-ob60owarowuti Mooy (3 4)
96 [ToBTropenue, 00o0mIeHNe. Penenne pacueTHBIX U
KadeCTBEHHBIX 3aJ1a4 110 TeMe "Mexanndeckue sIBJIeHUS"
97 [ToBTropenue, 0000meHne. Perienne pacueTHBIX U
KaueCTBEHHBIX 3a7a4 1o Teme "TeroBble npouecchbl”
08 IToBTOpenue, o0o0meHne. Penienne pacueTHbIX U

Ka4yeCTBEHHBIX 3a1a4 1o Teme "Ontuka"

Obuee konuuecmeo uacoe no npozpamme: 98




YYEBHO-METOINYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

1. ®usuka. 7 knacc: yue0. st oOpa3oBaT. opranuzaiuii: 0a3oBbiil ypoBeHb. /.M.
[lepprukun, A.W. BanoB. — M.: IIpocsemenue, 2023. — 239 c.
2. ®usuka. 8 kinacc: yue0. jyist o0pa3oBaT. opraHuzaiuii: 0a30BbIil ypoBeHb. /11.M.

[Tepsimikun, A.W. UBanoB. — M.: IIpocsemienue, 2023. — 255 c.
3. ®usuka. 9 knacc: yue0. a5 o0pa3oBat. opranuzaiuii: 6a3oBsiil ypoeHs. /11.M.

[Tepeikun, A.W. Banos. — M.: [Ipocsemenune, 2023. — 350 c.
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