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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE IOJIOKEHUN M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 0Opa3oBaTeNbHOM MpOrpamMMmbl, NPEICTaBICHHBIX B
dI'OC 00O, a Taxxe ¢ yuétoMm ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIMXCS WM OpraHMU3alUi0 H3y4eHUs
Gu3MKN Ha NEATEIBbHOCTHOM OcHOBEe. B mporpamMme no (u3MKe YYUTBHIBAOTCS
BO3MOYKHOCTH y4yeOHOro mpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM 00Yy4YeHHUS, a TAKKe
MEXIPEIMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojam o0yudeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENIbHOCTh
W3YyYCHUS T€M, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCS.

[TporpamMmma mo Qusuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MIOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLUIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4€OHBIX
IPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U SIBJICHU,
U3y4aeMbIX XUMHUEH, OMOJIOTHEN, aCTPOHOMHUEH 1 U3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ| B €CTECTBEHHOHAayUYHYI0 KapTUHY MHpa, IPEIOCTaBIsieT Haubosee sICHbIe
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJa TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OpHa W3 TIaBHBIX 3a/lay (PU3NYECKOTO OO0pa3oBaHUs B CTPYKType OOIIETro
o0pa3oBaHMsI COCTOMT B (DOPMHPOBAHMHM ECTECTBEHHOHAYYHOW TPAMOTHOCTH H
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEJIojaracT OBJIQJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

® HAy4YHO OOBSCHSATH SIBJICHMUS,

® OIICHHWBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOT'O UCCIIEJOBAHMUS;

® UHTEPIPETUPOBATh  J@HHBIE M  HCIIOJB30BaThb  HAy4HBIC
J0Ka3aTeNbCTBA JUISl IOTYYSHHSI BHIBOJIOB.

[lenn wu3yueHus (QU3MKM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
onpeneneHsl B Konuenmuu npenoaaBanusi yueOHoro mnpeamera «®Pusuka» B
oOpa3oBarenbHbIX opraHuzauusx Poccuiickoit denepauuu, peanu3yromux



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBl, YTBEPKACHHONH pElICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoit denepanuu (mpoTokoit ot 3
nekaopst 2019 r. Ne [TK4BH).

Heau uzyyenust pu3uKu:

npuoOpeTeHrne HMHTEepeca M CTPEeMJICHHsI OOy4Jaloluuxcs K HaydYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE MO3HaHUs U (HOPMUPOBAHHE
UCCJIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
(opMHUpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMupoBaHUE TPEACTABICHUN O POoJu (GU3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTUH;

pa3BUTHE  MPEIACTAaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHenIeMy oOy4eHHI0 B 3TOM HaIPaBIICHUH.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (PU3WKE HAa YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIICIYIONINX 3a/1ay:

npuoOOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETCHUE YMEHUIN OMUCHIBATh U OOBSACHITH (U3UYECKUE SBJICHUS C
WCITOJIb30BAaHUEM TTOJTYICHHBIX 3HAHHM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alad ¢
UCIIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MIPaKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMCHHI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel (GU3NIECKOTO COACpKaHUs,
BKJTFOYAsi HH(OPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTUYECKOE OIICHUBaHUE NH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATLHON AeSTEILHOCTH, CBA3aHHBIMH
c (GU3MKOH, M COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JOCTHXKEHUSIX (PU3UUECKOIN HAYKH.

Ha u3yuenue ¢pusuku B 5-6 orBoautcs 68 yacoB: B 5 kiacce — 34 vaca (1 yac
B Hezento), B 6 knacce — 34 yaca (1 yac B HepemolIpennaraemeliii B mporpamme mno
bu3nKe mepedeHb Ta0OpPATOPHBIX PAaOOT W OMBITOB HOCHT PEKOMEHIATEIbHBIN
XapakTep, YUUTEeNb JIeJaeT BHIOOP MPOBEACHUS Ta00PaTOPHBIX PaboOT M OMBITOB C



y4E€TOM VHJIABUAYAJIBHBIX 0COOEHHOCTEH o0yJaronmxcs, CIIMCKaA
DKCHEPUMEHTAJIBHBIX  3aJaHHi, IpeylaraéMblX B  paMKax  OCHOBHOTO
rOCy/IapCTBEHHOTO SK3aMeHa Mo (PU3UKe.



COJEPXKXAHUE OBYUYEHUA
5 KVIACC

Pasznen 1. Cnoco0b1 M3y4yeHusi NPUPOIBI.

[Ipupona xxuBas v He)kHUBas. SABIeHU TPUPOBI. Yen0BEK — 4acTh NPUPOJIBI.
BiusiHue yenoBeka Ha IpUpPOAY.

HeobxoaumocTh n3ydeHus Mpupoibl U OEpe’KHOTO OTHOIICHHS K Heil. OxpaHa
IPUPOJIBI.

®uzrka — Hayku o npupoje. Yro uzyuaer ¢pusuka. Tena u BemectBa. Hayunsie
METO/Ibl U3YUCHUS IPUPO/IbI: HAOIIOACHHE, OMBIT, TEOPHS.

3HAKOMCTBO C MPOCTEUIINM (PU3NYECKUM 000pyI0BaHUEM: TPOOUpKa, K0JI0a,
71a00paTOPHBIN cTakaH, BOPOHKA, MUIETKA, IINAaTENb, IIACTMACCOBBIN U
METaJUIMYECKHUI IITaTUBBI, AepkKaTeNb 71 Npooupok. HarpeBarenbHsIil mpuodop,
ocobeHHocTH mameHu. [IpaBuna HarpeBaHus BeLIECTBA.

N3mepuTenbHbie TPUOOPHI: TUHENHKA, U3MEPUTENIbHAS JICHTa, BEChI, TEPMOMETD,
MEH3ypKa (€UHUILIBI U3MEPEHUH, IKajia Mpuoopa, lieHa eJICHUs, MPeae
WU3MEPEHUM, TTpaBujIa MOJb30BAHMS).

Jlabopamophwie pabomul

1. JlaGopatopnas padota Ne 1 «OnpeneneHue pazmMepoB GU3UIECKOTO TEIIay.
2. JlaGopartophas padota Ne 2 «M3mepenne o0bEMa KUIKOCTIY.
3. JlabGopatopHnas pabota Ne 3 «3mepenune o0bEMa TBEPIOTO TEay.

Pasnea 2. Tesa u BemecrBa

XapakTepucTUKH Tel U BemlecTB (popma, o0beM, BT, 3amax). TBepoe, )KuaKoe
U Ta3000pa3Hoe COCTOSTHUSA BemecTBa. Macca Tena. Macchl pa3inuHbIX Te B
npupojie. Itanon maccel. Becel. Temnepartypa. TepMoMeTpsl.

JemnmocTs BeniecTBa. MonekyJibl, aToMbl, HOHBL. [IpencTaBiienue o pazmepax
YacCTHUI] BelleCTBA. J[BUKeHUE yacTull BeliecTBa. CBsI3b CKOPOCTU IBUKECHUS
qyacTull ¢ Temreparypoil. Juddysus B TBEpAbIX Tenax, KUIKOCTIX U razax.
BzaumopenicTBre yacTull BEIIECTBA U aTOMOB. [10ICHEHNE CTPOEHUS U CBOWICTB
TBEPABIX TEJI, )KUJAKOCTEN U Ta30B C MOJIEKYJIAPHOUN TOUKHU 3peHusi. CTpoeHue
aToMa M MOHa.

[ImoTHOCTE BemecTna.



JlabopamopHvie pabomul

1. JlabopatopHas padota Ne 4 «M3MepeHne MacChl Tella Ha PhIYa)XKHBIX BECAX).
2. JlaboparopHas pabota Ne 5 «M3mepeHne TemMreparypbl BOABI H BO3IyXay.
3. JlaGopartopnas padota Ne 6 «Habmronenue sineHust auPpy3um».

4. JlaGopatopHas pabota Ne 7 «3mMepeHHe IIOTHOCTH BELIECTBAY.

Pasnea 3. BzaumoaencTBue Tell

N3meHnenne ckopocT ¥ GOpMBI TEJT TIPU UX B3auMOAeHCTBHH. JleficTBUE 1
npotuBoercTere. Cuila Kak XapaKTepUCTHKa B3aUMOJAEHCTBHA. JITuHaMOMETD.
Hproron — ennnnna nzmepenus cuisl. Maepius. [Ipossienne naepuum,
IIPUMEPHI €€ yueTa U NpuMeHeHusa. Macca Kak Mepa HHEPTHOCTH.
['paBuTalnOHHOE B3aMMOJEHUCTBHUE. | paBUTAlMOHHOE B3aUMOJEHCTBUE U
Bcenennas. Cuna TsKECTH. 3aBUCHMOCTD CHIIBI TSPKECTH OT MACCHI.

Hedopmarus. Paznuunsie Bubl negopmanuu. Cuia ynpyrocTtu, €€ HalpaBJICHHUE.
3aBUCUMOCTH CUJIBbI YIIpyrocTu oT Aedopmanuu. Cumia TpeHusl. 3aBUCUMOCTh CUJIbI
TPEHUSI OT CUJIBI TSKECTH U KauecTBa 00pabOTKH nmoBepXHOCTe!. Posb TpeHus B
npupoze U TexHuke. CrnocoObl YCUIEHUS U OCTa0JICHUSI TPEHUS.

OnexTpudeckoe B3aumo/ieicTrre. O0bsICHEHUE IIEKTPUUECKOTO B3aUMOICHCTBUSA
Ha OCHOBE 3JIEKTPOHHOM T€OpHH. DieKTpu3anus tes TpeHueM. [lepenaua
AIEKTPUYECKOTO 3apsiia NPy CONPUKOCHOBEHHH.

B33HMOI[CI>1CTBH€ OOAHOMMCHHO U Pa3HOUMMCHHO 3aps’KCHHBIX TCJI.

MarnautHoe B3auMoaecTBue. IlocTosHHBIE MarHUTHI, X JICUCTBHUE Ha JKEJIC3HBIC
teia. [lomroca MaroHuToB.

MarauTHble CTpenKh. 3eMJis Kak MarHuT. OpueHTUPOBAHKE MO KOMIIACY.
[IprumeHeHne NOCTOSTHHBIX MAarHUTOB.

JlaBiieHne Tena Ha onopy. 3aBUCUMMOCTb JABJIEHHS OT Iutoniaaun onopsl. [lackans
— €IMHUIIAa U3MEepeHus naBieHus. [lepenayda naBiaeHus )KUIKOCTIMH U Ta3aMH.
3akoH [lackans. J[aBnenne Ha rimyOuHeKUAKOCTH. COOOIIAIOIITHECS COCYIbI, UX
npuMeHeHue. JleiicTBre )KUIKOCTEN Ha MOTPYKEHHOE B HUX TeJI0. ApXHUMeEA0Ba
cuia. 3aBUCUMOCTh ApXUMEJIOBOM CHUJIBI OT poja )KUAKOCTH U OT 00beMa
MOrPYKEHHOWYACTH TIJIaBAHUS TElL

Jlabopamopuwie pabomul

1. JlaGopaTtopnas pabota Ne 8 «M3mepeHue cuiabl TpEHUSD.



2. JlaboparopHas pabora Ne9 «HabnrogeHue B3auMo1eicTBUs
HadJICKTPU30BAHHBIX TEID

3. Jlaboparopnas padota Nel( «HabmroneHrne MarHuTHOTO B3aUMOICHCTBHUS»

4. JlabopatopHas pabota Nell «BrIscHeHHE YCIOBHSI TUIABAHUS TEID.

Pazgen 4. MEXAHUYECKUE SABJIEHUSA

[TonsiTe 00 OTHOCUTENBHOCTH MEXaHUUECKOTO ABM)KEHUA. Pa3HOOOpa3Hble BUIbI
MEXaHUYECKOTO JBHKEHUS (MPSIMOIUHENHOE, KPUBOJIIMHENHOE, IBUKEHUE T10
OKPYXHOCTH, KoJieOaTebHOE). MeXaHn4eCcKoe JBUKEHUE B TPUPOE U TEXHUKE.
[1yTe 1 Bpems aBmxkeHus. CKOpOCTh IBHKEHUSA. PaBHOMEPHOE, YCKOPEHHOE U
3aMeJIEHHOE JIBM>KEHHS. 3BYK KaK MCTOYHHUK MH(GOPMALMK 00 OKpYKaroleM
mupe. Uctounuku 3Byka. Konebanue — He00X0AMMOE YCI0BHE BOZHUKHOBEHUS
3ByKa. OTpakeHue 3ByKa. 9xo0. ['o5oc u ciyX, ropTasb U yxo.

Jlabopamopusie pabomul

1. JlabopatopHas pabota Ne 12 «Brraucienrne CKOpOCTH IBUKEHUS OpyCKay.
2. JlabGopatopHas pabota Ne 13 «Habmto1eHre NCTOYHUKOB 3BYKaY.

6 KJIACC
Pazgea 1. CnocoObl u3yuyeHHs PUPOLI

IIpupona xuBas u HexuBad. SABieHus npupoasl. YenoBek — 4acTh NPUPOJIBL.
Brnusnue yenoBeka Ha PUPOY.

HeobxoaumocTh n3ydeHus mprupoibl U OEpeKHOTO OTHOIICHHS K Heil. OxpaHa
MIPUPOJIBL.

®dusuka — Hayku o npupoje. Uro uzyuaer ¢pusnka. Tena u Bemectsa. Hayunsie
METO/Ibl U3YUEHUS IPUPO/Ibl: HAOIIOACHHUE, OMBIT, TEOPHSL.

[ToBTOpEHKE MPaBIII UCTIOIB30BAHUS MPOCTEUIIETO (PU3NIECKOTO 000Dy I0BAHMUS:
npoOupKa, koiba, 1abopaTOpPHBIN CTakaH, BOPOHKA, TUTIETKA, IIMATEb,
MJIACTMACCOBBIA Y METAJUTMYECKHH IITATUBBI, ACPIKATENH JIJIsT TPOOUPOK.
HarpeBatenpHblii Tpubdop, ocobeHHOCTH TuTaMeHu. [IpaBuiia HarpeBaHus
BEILIECTBA.



N3meputenbHbie NpUOOPHI: JIMHENKA, U3MEpPUTEIbHAS JICHTA, BECHI, TEPMOMETD,
MEH3YypKa (€IUHUIBI U3MEPEHUH, IKaJla TpUoopa, IeHa eJICHUs, TTpeae
U3MEpPEHU, TpaBujIa MOJb30BAHMS).

Pa3nea 2. TenyioBbIe ABJICHUSA

N3meHeHne o0beMa TBEPABIX, XKUAKUX U Ta3000pa3HbIX TeJl IIPU HarpeBaHUU U
OXJIQXJIEHUU. YUEeT TEIJIOBOTO PACHIMPEHUS U UCTIOJIb30BAHUE €TO B TEXHUKE.
[InaBnenue u oTBepaeBaHue. TasHUe cHEra, 3aMep3aHue BO/Ibl, BhITUIABKA YyTyHA
U CTajiv, U3rOTOBJICHUE JeTanel oTuBKoi. Mcnapenue xuakocten. (OxnaxaeHue
)uakocten npu ucnapenuu.) Konnencanus. Temnonepenaya.

Jlabopamophwvie pabomul

1. JlaGopatopnas padota Nel «Habmronenue uamMmeHeHust o0bema KuJIKOCTEN
Y Ta30B MPY HarPEBAHUH U OXJIAXKICHU

2. Jlaboparopnas padota No2 «OTiaMBKa UTPYIIIEYHOTO COJITATHKAY

3. JlabGopatopHnas pabota Ne 3 «OT 4ero 3aBUCUT CKOPOCTh HUCTIAPCHUS
KUTKOCTH.

4. Jlaboparopnas padota Ne 4 «HabmroaeHre TeIIonpoBOTHOCTH BOJIHI,

BO3/lyXa U METAJUTMUYECKOTO CTEPIKHS.

JlaGopaTopHas padota No5 «HaOmroaeHre pa3auyHbIX AEHCTBUN TOKA.

JlaGopaTtopnas padota Ne6 «COopka mpocTeriieroy

JlaGopaTtopnas padota Ne7«HaOmtoneHue TeHEH U MOTyTEHEN».

JlaGopaTtopnas pabota No§ «HabmroneHue oTpakeHusi CBETa B 3epKaje

© 0N oo

Jlabopartopnas pabota Ne9 «Ilomyduenune nzo0paxeHuit ¢ MOMOIIHIO
JIUH3BDY.

10. JIabopaTopnas padora Nel( «3yueHne AeHCTBUS phryaray.

11. JTabopaTtopnas padota Nel 1 «M3yueHne neiicTBUS MPOCTHIX MEXAHU3MOB)

Pa3znen 3. DjieKTpOMArHUTHbIE SIBJICHUS

DNEeKTPUYECKUN TOK KaK HAMPAaBJICHHOE ABMKEHUE DJICKTPUUECKUX 3apsaoB. Cua
TOKa. AMIIepMeTp. AMIep

— €JIMHUIA U3MEPEHUS CHIIbI TOKA. [[0CTOSHHBIN U IEPEMEHHBIN TOK.
Hanpspxenue. Boaptmerp. BonsT — ennHuIa M3MepeHUs HaIIPSKEHMUS.
Hcrounnku ToKa: 6aTaperika, akKyMyJISITOP, T€HEpaTop AJIEKTPUIECKOTo ToKa (0e3
pacCMOTPEHUS KX YCTPOUCTBA). DiekTpuueckue 1enu. [lapamiensHoe u
IIOCJIEI0BATENBbHOE COeIUHEHU. JIeNCTBuUS TOKa. TerioBoe N1eMcTBUe TOKa.
Jlamnibl HaKanMBaHUA. DIEKTpOHArpeBaTesibHbIe NPpUOOpbl. MarHuTHoE AecTBUE



TOKa. QHCKTpOMaFHHTI)I U UX IMIPUMCHCHHUC. I[eﬁCTBHG MarouTa Ha TOK.
BJIGKTpOI[BI/IFaTCJII/I. XHUMHYECKOE I[@ﬁCTBHG TOKa.

Pa3nen 4. CBeToBbIE ABJICHUSA

CBeT KaKk UCTOYHUK MH(OpMaLMK YesloBeKka 00 OKpykaromieM Mupe. MctouHuku
cBeTa: 3Be3/1bl, CONHIIe, AyIeKTpudecKkue Jamisl u Ap. Ilpsmonnneiinoe
pacrpocTpaHeHue cBeTa, oOpazoBaHue TeHel. OTpaxkeHue cBeTa. 3epKaia.
[Tpenomnenue cBeta. JIMH3BI, UX TUTIBI U U3MEHEHHUE C UX TTOMOIIBIO (POPMBI
cBeTOBOrO IMyuka. OnTudeckue mpuOopsl: poToanmnapar, MPOSKIIMOHHBIN armapar,
MUKPOCKOII, TEJIECKOI (Ha3HaY€HHE MPUOOPOB, UCIOIB30BAHUE B HUX JIMH3 U
3epkait). 'ma3 u ouku. Paznoxxenue 6enoro ceera B cektp. Panyra.

Pa3nea 5. 3emuist — mi1anera CotHEeYHOH CHCTEMBI

3Be31HOe HEOO: CO3BE3AMs, INIAaHEThl. Pa3BUTHE NpEICTaBIEHUI YeJI0BEKa O
3emne. Conneynas cucrema. Connue. JIBrkeHne 3emMiin: BpaleHue BOKpYTr
COOCTBEHHOM OCH, CMEHA JTHSA M HOYM Ha Pa3IMYHbIX IIUPOTAX, OOpalieHne 3eMiu
BOKpYT CoJiHIIa, HAKJIOH 36MHOM OCH K IJIOCKOCTH €€ OpOUTHI, CMEHA BPEMEH rojia.
Jlyna — cnytHuk 3emun. ®a3zel JIyHsl. I3MeHeHHE rOPU30HTAIBHBIX KOOPAUHAT
HEOECHBIX TeJ B TEYEHHE CYTOK. 3HAKOMCTBO C NMPOCTEUIIMMH aCTPOHOMHYECKUMHU
npudopamu: acTpoisious, Teneckor. McciaenoBanus KOCMUYECKOT0 MPOCTPAHCTBA.
K. 3. Inonkosckuii, C. I1. KoponeB — ocHOBaTenM COBETCKOM KOCMOHABTHUKH. FO.
A. l'arapuH — niepBbIl KOCMOHABT 3eMJIH. MICKyCCTBEHHBIE CITyTHUKHU 3EMIIH.
OpOuranbHble KocMuueckue cTaHiuu. Kopabiau MHOropa3oBOro UCIOIb30BAHMUS.
[Iporpammbl OCBOEHUSI KOCMOCA: OTEUECTBEHHBIE, 3apyOeKHbIE, MEXITYHAPOIHBIE.

Pa3znes 6. YesnnoBek 10MOJIHSIET IPUPOAY

Mexanusmbl. Mexannueckasi pabora. Dueprusi. CHHTETUYECKHE MAaTepUaJIb.
MexaHn3Mbl — MMOMOITHUKH 4esloBeKa. [IpocThie MEXaHU3MBI, phIYar, HaKJIOHHAs
MJI0CKOCTb, MOABUKHBIA U HETTOABUKHBIN OJ0KHM; X Ha3HaueHUe. Mexannyeckas
paboTa, yciioBus ee coBepieHus. JKoyiab —eanHNLA U3MEPEHHS paOOTHI.
Ouneprus. Mctounuku sHeprun. Paznuuneie Buasl TorumBa. CojlHeUHast SHEPrus,
€€ poJib IS XKU3HU Ha 3emuie. TersoBble JBUTaTENH, JBUTATENN BHYTPEHHETO
CrOpaHHusl; UX NpUMEHEHNE. TeIIoBbIe, aTOMHBIE U TUAPOIIEKTPOCTAHLIAH.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbrare nzydenus Gpu3MKU Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHuUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B

qacCTH:

1) maTpMoTH4YECKOr0 BOCIIMTAHUA:

- MIPOSIBJIEHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
bu3nuecKol HayKu;

- IEHHOCTHOE OTHOIIEHHE K TOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpa’kaaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
bu3uKu;

- OCO3HaHUE BAXHOCTH MOPAIbHO-3THUYECKUX MPUHLUIOB B JEATEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

- BOCIIPHUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JIJAKOHUYHOCTH;

4) MeHHOCTH HAYYHOT0 MO3HAHUSI:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYPBHI;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, HMHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENBHOCTH;

5) ¢opmupoBaHus  KyJAbTYpPbl 3A0POBbS M  JIMOLMOHAJIBHOIO
Os1aromoJry4ust:

- OCO3HaHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl OE30MacHOr0 TMOBEAEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYIOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

- chOpMHUPOBAHHOCTH HaBbIKA peiiekcru, MPU3HAHUE CBOETO MpaBa Ha OMINOKY
Y TAKOI'0 %€ NpaBa y APyroro 4eJoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:



® - AKTHMBHOE YYacTH€ B PEIICHUU MNPAKTUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTENbHOM  OpraHM3alu, ToOpojJia, Kpas) TEXHOJOTHUECKON U
COIMATBHON HAMPABIEHHOCTH, TPEOYIOMINX B TOM YHCIIC ¥ (PU3UIECCKUX 3HAHMIM;

® - UHTEPEC K MPAKTHICCKOMY M3YUEHUIO PO ECCUil, CBI3aHHBIX C (PU3HUKOM;

e 7)3K0JOrH4eCKOro BOCIIMTAHUSA:

® - OpHEHTalMs Ha TpPUMEHEHHE (U3WYECKUX 3HAHUM MJI1 pelieHus 3ajad B
o0JlacTH OKpy’)Karollel cpeapl, IUIAaHUPOBAaHUSA IIOCTYNIKOB M OLICGHKH UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

® - OCO3HaHME IJI00AJTLHOIO XapaKTepa JKOJOTMYECKHUX MNpoOJeM U MyTeW uxX
pelleHus;

e 8) ajanTanuM K U3MEHSIOUMIUMCH YCJOBUSIM COLMAJIBLHOM U NPHUPOIHOM
cpeasbl:

® - TOTpPeOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU HUCCICIOBAaHUN U
MPOEKTOB (PU3NYECKON HAIMpPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
JIPYTHX;

® - T[IOBBIIICHHE YPOBHSA CBOEH KOMIIETEHTHOCTH Ye€pe3 IPAKTUUECKYIO
JIeSITCIILHOCTD;

® - IOTPeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM 4uciie (OpMyInpoBaTh
WJIeU, TIOHSATHSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

e - oco3HaHUE Je(DUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEN B 00JacTH
bu3uKy;

® - [UTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DM3NUSCKUX 3HAHUI;

® - CTPEMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3H IIPUPO/IbI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

® - OIICHKAa CBOMX JICUCTBMI C Y4Y€TOM BIMSHUS Ha OKPYXKAIOIIYI Cpeiy,
BO3MO>KHBIX I'JI00AJBHBIX ITOCIIEICTBUI.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHMs IpOrpaMMBI 1O (PU3UKE Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHBI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YIeOHbIC 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHbIE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yYHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

Bba3zoBble JJornueckue JelicTBUA:



BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAacCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIeHHS U CPaBHEHHS,;

BBISIBJISITH 3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMaTpPUBAEMbIX (paKTax,
JAHHBIX U HAOJIIOJICHUSX, OTHOCAIIMNXCS K (PU3UUECKUM SIBJICHUSIM;
BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSA3M IPU H3YUYEHUU (PU3NUYECKUX
SIBJICHUH U IPOLIECCOB, J1€JIaTh BBIBOBI C UCIIOJIB30BAHUEM JI€TyKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIJIBUraTh TMIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYNH;

CaMOCTOATEILHO BBIOUPATh CIIOCOO pelieHus yueOHoM pu3ndeckoil 3aaaun
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp Haumboliee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCIIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKII HHCTPYMEHT MO3HAHNUS;
POBONUTH 1O CAMOCTOSITEIPHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
(GU3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBIICHUS;

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTh HH(POpPMAILHIO,
MOJyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENEHO (POPMYIUPOBATH 000OIIEHUS U BBIBOJBI 1O PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
MIPOIIECCOB, a TAK)KE BBIIBUTATh MPEANOI0XKEHUS 00 X pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeii:

MPUMEHSTh Pa3IUYHBIC METObI, THCTPYMEHTHI U 3alpPOCHI MPU MOUCKE U
orOope WHGPOPMAIMM WIA JaHHBIX C y4ETOM MPEMIOKEHHOW Y4eOHOU
(bU3UYeCKOM 3a7a9H;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIIPETUPOBATH HMH(POPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOSATEIILHO  BBIOMpaTh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMAIlMU W WUTFOCTPHPOBATH pellacMbie 3ada4ydl  HECIIOKHBIMH
CXeMaMH, TuarpaMmMamMu, HHOU TpauKoi 1 X KOMOWHAIIASMH.

KoMMyHHMKaTHBHBIE YHMBEpPCAJbHbIE YUeOHbIe NeCTBHA:

B XOJ¢ OOCYXICHUS Y4EeOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT ¥ IPOEKTOB 3a71aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIaEMOM TEMbI U
BBICKa3bIBaTh HJCH, HAIICJICHHBIC Ha pEIICHUE 3aJladyd W IOJJIepiKaHHE
0J1aroKeNIaTeIbHOCTH OOIICHHUS,



COMOCTAaBIISAITh CBOM CYXICHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPaaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;
myOIMYHO TPECTABIATh PE3yIbTaThl BBIMOJHEHHOTO (PU3UUYECKOTO OMBITA
(3KCnIeprMeEHTa, UCCIIEOBAHUS, IPOEKTA);

MIOHMMATh U UCIIOJIB30BaTh IPEUMYIIIECTBA KOMaHAHOW U MHAUBHUIYaJIbHOU
paboThI U PEIICHUH KOHKPETHOU (PU3ndYecKoi mpoOieMbl;

MIPUHUAMATh LIEJIM COBMECTHOM JEATEIIbBHOCTH, OPTaHU30BbIBATh JECUCTBUS
no e€¢ JOCTIKEHMIO: paclpelensTh poiau, OOCYXKIaTh MPOLECCHl U
pe3yJIbTaThl COBMECTHOU pabOThI, 000011aTh MHEHHUSI HECKOJIBKUX JIFOICH;
BBINIOJIHATH CBOIO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPaBJIEHUIO U KOOPJAUHUPYS CBOU JACUCTBUS C IPYTUMHU YWICHAMH
KOMaH/Ibl;

OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYIUPOBAHHBIM YUYACTHUKAMU B3aHUMOICHCTBHSI.

PeI‘yJIﬂTHBHLIe YHUBEPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YUYEOHBIX CUTYAIHSIX, TPEOYIOIIUX
JUTSL petieHust GU3NIECKUX 3HAHUM;

OPUEHTHPOBATLCA B  PA3JIMYHBIX  IMOAXOJAX TMPHUHATHS  pEIICHUHN
(MHIMBUAYATbHOE, TIPUHATHE PEIICHHWS B TPYIIE, MPUHATHC pPEIICHUN
rpyIIon);

CaMOCTOSITENTEHO COCTaBJIATh AITOPUTM PelieHUsT (PU3UUECKOl 3aaun HIIn
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPEIjiaraeMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTWXKEHUS  (HEIOCTHKEHHsS])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS
(U3MYECKOTO UCCIEOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBILIMXCSA CUTYyalluld, YCTAaHOBJEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjIbTaTa LIEJIM U YCIOBHSIM;

CTaBUTh c€051 HA MECTO APYroro YejaoBeKa B X0JI€ CIIopa UM JUCKYCCHH Ha
HAy4YHYIO TEMY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyToro;



® TpU3HABaTh CBOE MPABO HA OIIMOKY MPHU pPelIeHUU (HU3MUECKUX 3a]a4 WU

B YTBCPIKACHUAX HAa HAYUYHBIC TCMbI H TAKOC JKC IIPaBO JAPYTOro.

INPEAMETHBIE PE3YJIBTATDBI

K koniry oOydenus B § kj1acce npeMeTHbIe pe3yybTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

UCIIONB30BaTh MOHATHSA: (U3MYECKOE TeJlO, BEIIeCTBO, (pu3mueckas
BEJIMYMHA, U3MEPUTEIHBHBIN IPHOOP, Macca, TEMIEPATYpPa, INIOTHOCTh, CHIIA,
MEXaHUYECKOE JIBUIKEHHE, BPEMsI, TPAEKTOPHSL, IIyTh CKOPOCTb.

IPOBOJUTD ONBITHI MO HAOIIOAECHUIO (PU3NUECKUX SBJICHUN WIH PU3NIECKUX
CBOMCTB Tesl: (pOpMYJIMPOBATh NPOBEPSIEMbIE IMPEANOIOKEHHS, COOUPATH
YCTAaHOBKY M3 NPEMJIOKEHHOTO0 00O0PYIOBaHUsA, 3alUChIBATh XOJ OIbITA U
bopMyIUpOBaThH BBIBOBI,

ONpENENATh LEHY JIEJCHUS U TMpeAesibl U3MEPEHUsS MPUOOPOB, BBINOIHIThH
NpsIMbIE U3MEPEHUS PACCTOSHHUSI, BPEM aHA €HU, MACCHI Tella, 00bEMA, CUIIbI
U TEMIIEpaTypbl C HCIOJIB30BAHMEM JIOTOBBIX M IU(POBBIX HPUOOPOB,
3aIlMChIBaTh MOKa3aHUsI IPUOOPOB.

cOOJII01aTh MpaBUJia TEXHUKH OE€30MacHOCTU MpU padoTe ¢ 1abopaTOpHBIM
00opy10BaHUEM;

pemaTh pacuéTHble 3aa4u B 1—2 A€CTBUS, UCIIONIB3YsI 3aKOHBI U (DOPMYJIbL,
CBs3BIBAIOLIME (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE aHAIM3a YCIOBUS 3aa4u
3alliChIBaTh KPAaTKOE YCIOBHUE, MOACTABIATh (U3NYECKUE BEIMYUHBI B
(GbopMyJIbl U TPOBOJUTH PACUETHI.

K xoHiy 00yueHus B 6 kjiacce rnpeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

WCIIOJIb30BaTh TOHATHS: (U3MYECKOE TeNo, BEIIeCTBO, (U3HYeCcKas
BEIMYMHA, W3MEPUTEITHBHBI  mpubop, Temmeparypa, HUCIpaBHUE,
KOHJIEHCAITWs, TUIaBJICHUE, OTBEpEBaHUe, TEIUIoNepeaada, dICKTPUICCKUi
TOK, HANpsOKEHHE, CBET, TE€Hb, OTPAKCHHE W TPEJIOMIICHHWE CBETa, JUH3A,
ONTHYECKHE MPUOOPHI, MEXaHWUYECKas paboTa, SHEPTHS.

MIPOBOJIUTH OMBITHI 1O HAOIOACHHUIO (PU3NYECKUX SBICHUN UITN (DU3NIECKUX
CBOMCTB Tel: (OPMYJIUPOBATH IMPOBEPSIEMBIC MPEINOIOKEHUSI, COOUPATH
YCTAaHOBKY W3 TPEIOKEHHOTO O0OpPYIOBaHUS, 3alHMCHIBATH XOJ[ OMBITA U
(dbopMyIMpOBaTh BHIBOJIBI;

OTIPENETATh IIEHY ICJICHUS W Tpelebl U3MEepPEeHUs] MPUOOPOB, BBHIMOIHSITH
NpsIMbIE U3MEPEHHS PAaCCTOSIHHS, BPEMEHHU, MacChl Tella, 00bEMa, CHITBI U



TEMIEPATypbl C MCHOJIb30BAaHUEM JIOTOBBIX M IU(POBBIX MHPUOOPOB,
3alMChIBaTh MOKa3aHUs IPHUOOPOB.

coOJI01aTh MpaBUIa TEXHUKH 0OE€30MacHOCTU Mpu padoTe ¢ 1abopaTOpHBIM
000pyIOBaHHUEM;

pemaTh pacuéTHbIe 3a7auu B 1—2 1ecTBUS, UCTIONb3YS 3aKOHBI U (POPMYIIHI,
CBsI3bIBaroOIMe (PU3MYECKHE BEJIWYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 33Ja4u
3alUCBhIBaTh KPAaTKOE YCIOBHE, MOJCTABIATH (PU3MUECKUE BEITUYMHBI B
(GbopMyIIbI ¥ IPOBOJUTH PACUETHI.

aTMOC(EPHOTO JIaBJICHUS Ha >KMBOW OpPraHu3M, IJIABaHHUE PbHIO, phlUuaru B
TeJe YeJIOBEKa, IPU 3TOM NEPEBOAUTH MPAKTUUECKYIO 3a7]auy B yueOHYIO,
BBIJIEJISITh CYIIECTBEHHbBIE CBOMCTBA (MPU3HAKH) (PU3NUECKUX SIBJICHUIA;
OMKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PUINYECKUE SBJICHHMS, UCIOIB3YS
(du3nUecKue BeNUYrHbI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, ITyTh,
CKOPOCTb, CPEJHSsA CKOPOCTbh, CHJIa YIIPYTrOCTH, CUJIa TAKECTH, BEC Tela,
cujia TpeHUs, AaBjeHue (TBEPAOro Tea, KUJIKOCTH, Ta3a), BHITAIKUBAIOIIAs
cujia, MEXaHWueckas paboTa, MOIIHOCThb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3(p(GUIUEHT TOJE3HOTO JACMCTBUS MEXaHHW3MOB, KHHETHYECKas U
NOTEHIMAIbHASL JHEPIusi), NpH ONUCAHUU TMPABWIBHO TPAKTOBATH
(U3MYECKUI CMBICIT UCIIOJIB3YEMbIX BEJIUYHH, UX 0003HAYEHUS U €AUHULIBI
¢u3nyeCKuX BEJIUYMH, HAXOIUTH (HOPMYJIbI, CBSI3BIBAIOLIUE JIAHHYIO
GU3MYECKYI0 BEJIMYMHY C JPYTMMH BEIWYUHAMH, CTPOUTH TpaduKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIB3Ys TpaBUJia CJIOKEHHsS CUJI (BAOJb OJHOW MpsiMoit), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumesa, IpaBUJIO paBHOBECHUs pbiuara (0Jo0ka),
«30JI0TOE€ TPaBUJIO» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOU
SHEPruM, TpPU DSTOM [aBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa U
3aMKChIBATH €70 MATEMATUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3MUECKHUE SBJICHUS, TPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyallud MPaKTUKOOPUEHTUPOBAHHOTO XapakrTepa:
BBISIBJISITH PUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBsCHEHUE U3 1-2
JIOTHYECKHX ILIAaroB ¢ OMOpoi Ha 1—2 M3yueHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUH, PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemiath pacu€THble 3aJadyd B 1—2 JeHCTBHS, HMCHOJb3ys 3aKOHBI U
dbopMyIbl, CBs3bIBaOUIME (PU3NYECKUE BEIUYHMHBI: HAa OCHOBE aHAM3a
YCIJIOBHUS 33/1a4d 3alHChIBATh KPATKOE yCIOBUE, MOJCTABIATh (HU3UUECKUE
BEJIMYMHBI B (OPMYNBI U TPOBOAUTH PACUETHI, HAXOAUTH CIPABOYHBIC



JaHHbIE, HEOOXOANMBIE JJIs PEIICHUs 3a/1ad, OIEHUBATh PEaTUCTUYHOCTD
MOJTy4YeHHOW (PU3NUECKON BETMYHHBI,

pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHIUTh MPH MOMOIIU
$u3NYECKUX METOAOB, B ONTMCAHUN UCCIIEIOBAHUS BBIIEISATH MPOBEPSIEMOE
IPEO0JIOKEHNE (TUIIOTE3Y ), pa3IndaTh U UHTEPIIPETUPOBATH OTYyUYEHHBIN
pe3yJsibTaT, HaXOJUTh OIIMOKM B XOJE ONBITA, JEJaTh BBIBOJBI IO €rO
pe3ynbTaram;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
buznyeCKUX CBOMCTB Tel: (HOPMYIHPOBATH IPOBEPSIEMbIE ITPEATOI0KECHHUS,
coOUpaTh YCTAaHOBKY M3 IPEJIOKEHHOIO 000pYyI0BaHUS, 3alIUChIBATh X0
ombITa U (POPMYJIUPOBATH BHIBOBI;

BBIMIOJIHATh MpSMbIE HM3MEPEHUS pPAcCTOSHUS, BPEMEHM, MAacChl Telna,
00bEMa, CHUIIBI U TEMIEPATypbl C WCIOJIH30BAHUEM AaHAJIOTOBBIX U
nM(pPOBBIX MPUOOPOB, 3aAMUCHIBATH I[IOKAa3aHUs MPUOOPOB C YUYETOM
3aIaHHOM aOCOJIFOTHOM MOTPEITHOCTH U3MEPECHU;

IPOBOJNUTDH MCCIEA0BAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKON BETUYUHBI OT
JIPYrofl C HCIOJIb30BAHUEM IMPSMBIX HM3MEPEHUH (3aBUCUMOCTU IyTH
PaBHOMEPHO JBIKYILETOCS TeJla OT BPEMEHH ABUKCHUS TeJla, CUIIbI TPEHUS
CKOJBKEHHSI OT Beca Teja, KayecTBa 0OpabOTKM TMOBEPXHOCTEW Tel U
HE3aBHCUMOCTH CHJIBI TPEHHS OT TUIOIIAIN COMPUKOCHOBEHHS TEIl, CHIIBI
yIPYroCTH OT YAJUHEHUS NPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
NOrpyKEHHON YacTu Tella U OT MJIOTHOCTH JKUJKOCTH, €€ HE3aBUCUMOCTHU
OT IUIOTHOCTH T€Ja, OT INIyOMHBI, HA KOTOPYIO IOTPYXKEHO TeJO, YCIOBUM
TUTABaHMsSI TEJ, YCIOBHMI PAaBHOBECHs pblyara M OJIOKOB), y4acTBOBATH B
IUIAHUPOBAHUM ~ YYEOHOTO MCCIEOBaHUA, COOMpPATh YCTAHOBKY U
BBIMIOJHATh W3MEpPEHUs, Cienysl MPEeao)KEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl TMOJTYYEHHOM 3aBUCHUMOCTH (U3MYECKUX BEJIMYMH B BHUJE
NPEJIOKEHHBIX TaOMHIl U TpaduKOB, AeNaTh BBIBOJBI MO pe3yibTaTaM
UCCJIeI0BAHUS;

POBOJNTH KOCBEHHBIC H3MEpeHHs] (DU3MYECKHX BEIWYUH (MJIOTHOCTH
BEIIECTBA )KHUJIKOCTHU U TBEPAOTO TeJa, CHJIa TPEHUS CKOJIbKEHUS, TaBJICHHE
BO3/lyXa, BBITAJIKHUBAIOUIAsl CHUJa, JCHCTBYIOIIAs Ha TMOTPY>KEHHOE B
KUJIKOCTh  Tello, KOA(DPHUIMEHT TMOJC3HOr0  JICHCTBUS  MPOCTHIX
MEXaHHU3MOB), CJeAys MTPEIJIOKEHHOW WHCTPYKIHUU: TPHU BHITOIHCHUN
U3MEpPEHUIl coOupaTh HKCHEPUMEHTAIbHYI0 YCTAHOBKY W BBIYUCIATH
3HAUCHHUE NCKOMOM BEJIUYUHEI;

co0JII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpHU padoTe ¢ 1abOpaTOpPHBIM
000pyIOBaHUEM;



® VYKa3plBaTh MPUHIUIBI JACUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BECBl, TEPMOMETp, IMHAMOMETp, COOOIIAIOUIUECS COCYJbI, OapoMeTp,
phIUar, MOABMKHBIN W HETIOABMKHBIN OJIOK, HAKJIOHHASI TUTOCKOCTH;

® XapaKTEpHW30BaTh NPHUHIMIBI JCHCTBUS HW3YYCHHBIX MPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C OMNOpPOM Ha WX omucaHus (B TOM YHUCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJONPOBOJA, THAPABIUYECKUM Ipecc,
MaHOMET]p, BEICOTOMED, MOPITHEBOIM HACOC, ApEOMETP), UCIIOJIb3Ys 3HAHUS
O CBOMCTBaxX (PU3UYECKUX SIBJICHUN M HEOOXOAUMBIC (PU3NUECKHUE 3aKOHBI U
3aKOHOMEPHOCTH;

® [PUBOAWTH MNpUMEPHl  (HAXOAUTh HH(OpPMAIMIO O  TPUMEPaX)
MPAKTUYECKOTO HCIOIb30BaHUs (U3MUECKUX 3HAHUW B TIOBCEJIHEBHOM
KU3HM JIJIs1 obecrieueHust 0€30MacHOCTU MpU oOparieHuu ¢ npudbopamu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH Cpejie;

® OCYLIECTBISAITh OTOOp HMCTOYHUKOB HHpopmanuu B VHTepHeTe B
COOTBETCTBHUH C 33JaHHBIM TTOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOIINXCS
3HAHUM U TYyTEM CPAaBHEHHS PA3JIMYHBIX HCTOYHUKOB BBIJEIATH
uH(pOpMAIUIO, KOTOpas SIBJISETCS TMPOTHBOPEYUBON WIIU MOXKET OBIThH
HEJIOCTOBEPHOM;

® UCITOJIH30BATh MPHU BBIOJTHCHUHM yU4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
JauTepaTypy GU3HUECKOTO COACepKaHMs, CITPABOYHBIC MaTepUaIbl, PECYPCHI
cetu VHTepHer, BiaaeTh NpuUEMaMHU KOHCIIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHOU 3HAKOBOM CUCTEMBI B JIPYTYIO;

® C03/1aBaTh COOCTBEHHBIC KPAaTKHE MUCHbMEHHBIC M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 UCTOYHHKOB WH(pOpMAIUU (HU3HUECKOTO CONIEP)KaHUS, B TOM
qHCIie MyOJUYHO JIeaTh KPaTKUE COOOIICHUS O pe3yiIbTaTax MPOESKTOB WIIN
y4eOHBIX HCCIIENOBAHUM, IPU ITOM TPaMOTHO WCIOJB30BaTh M3yUEHHBIN
MOHATUUHBIM ammapaT Kypca (QU3MKH, COMPOBOXIATH BBICTYILJICHUE
MIPE3EHTALUEN;

® I[IpU BBINOJHCHUU YUYEOHBIX MPOCKTOB M HCCIEAOBAHWH paCIpeaCiIsaTh
OOSI3aHHOCTH B TPYIINIE B COOTBETCTBUHM C IOCTABJICHHBIMH 3aJa4aMH,
CIIEIUTh 32 BBHINIOJHEHWEM IUIaHA JACWCTBHIA, aJeKBaTHO OIEHUBATh
COOCTBEHHBIM  BKJIQJ] B  JIEATEIHOCTh  TPYIIbI, BBICTPAUBATh
KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBAS MHCHHUE OKPYKAFOIIIHX.

K koHniy oOyuenus B 8 kjiacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® UCIIOJIb30BATh MOHATHUS: Macca U pa3MePbl MOJIEKYJ, TEIUIOBOE JBM)KCHHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHUE U
amop(HBIC TeTa, HACHIIICHHBIA W HEHACHIIICHHBIA TMap, BIAKHOCTH



BO31yXa, TeMIepaTypa, BHYTPEHHSS OHEpPrusi, TEIIOBOM JBHUraTelNb,
AJIEMEHTAPHBIN JEKTPUUECKUN 3apsij, ANEKTPUUECKOE TMOoJIe, MPOBOTHUKU
U TUPJICKTPUKH, TOCTOSHHBIN AIEKTPUIECKUI TOK, MATHUTHOE T0JIE;
pasnuyath SIBICHUS (TEIJIOBOE pacIIMpeHHe W cXkKaTue, TeIionepenaya,
TEIUIOBOE PaBHOBECHE, CMAUMBAHUE, KAWUISPHbIC SIBICHUSA, HCIIAPEHUE,
KOHJCHCAlUsl, IUJIaBJICHHUE, KpUCTAIM3alus (OTBEpAECBAHUE), KHUIICHHE,
Terionepeaaya (TEeTTONpPOBOAHOCTb, KOHBEKIIHS, U3ITyYEHHE),
AIIEKTPHU3aLUs TeJl, B3aUMOJECHCTBUE 3apsAA0B, JEHCTBUS JIEKTPUYECKOIO
TOKa, KOPOTKOE 3aMbIKaHWE, B3aUMOJACHCTBME MAarHUTOB, JEWCTBUE
MarHUTHOTO IOJISI HA MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHAs MHAYKLKSA)
[0 ONUCAaHUID UX XapaKTEPHbIX CBONCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

pacmo3HaBaTh TMPOSBICHHE HM3YUYEHHBIX (PU3MYECKHX  SBICHUH B
OKpY)XKaloIlleM MHUpe, B TOM 4YHCle (U3HUYECKHUE SIBICHUS B TMPHUPOJIE:
NOBEPXHOCTHOE HATSKEHUE U KalWUIIpHbIE SIBJIEHUS B MPHUPOJE,
KpUCTAJUIBl B Tpupoje, uznydeHue ConHLa, 3amep3aHue BOJOEMOB,
MOpCKHUE OpH3bl, 00pa30BaHUE POCHI, TYMaHa, UHES, CHETa, JJIEKTPUUECKHE
SBIICHUSI B atMocdepe, dIEKTPUUECTBO KUBBIX OPTaHM3MOB, MarHUTHOE
noJie 3eMJiu, Apend Noar0COB, POJIb MATHUTHOTO MOJIS JJ1s )KM3HU Ha 3eMJie,
HOJIIPHOE CHUSIHUE, TPU 3TOM MEPEBOAUTH MPAKTHUUECKYIO 3aJady B
yueOHYI0, BBIICIATh CYLIECTBEHHbIE CBOMCTBa (NpHU3HAKK) (PUINUYECKUX
SIBIICHUI;

OTKCHIBaTh M3yYEHHBIC CBOMCTBA TN M (PU3UYECKHUE SIBICHUSA, UCTIOIbB3YS
dbusznyeckre BeIMUMHBI (TeMIepaTypa, BHYTPEHHSSI SHEPTHS, KOINIECTBO
TEIUIOThI, yJelbHasl TEIJIOEMKOCTh BEIIECTBa, yJAEJIbHAs TEIIoTa
IUTaBJICHUS, yJelbHasl TEIJIoTa MapooOpa3oBaHusl, YJeNbHAas TEIJIoTa
CTOpaHHs TOIUIMBA, KOA((UIMEHT TONe3HOr0 JCHCTBHUS TEIJIOBOMN
MAIIMHbBI, OTHOCUTEIbHAS BIAXKHOCTh BO3/IyXa, IEKTPUUECKUH 3apsi, CHUIa
TOKa, OJJICKTPUYECKOE HAmpsOKEHHE, COMPOTHUBICHUE IMPOBOIHHKA,
yZIeJIbHOE COMPOTUBIICHUE BEILIECTBA, pad0Ta U MOIIHOCTb JIEKTPUUECKOTO
TOKa), NpPHU ONHCAHWU TMPABUIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCTIONB3YEMBIX BETTMUMH, 0003HAYCHUS U SAUHHIIBI (PU3MUECKUX BEITUYHH,
HaXOAWTh (DOPMYIBI, CBS3BIBAIONIME JAHHYIO (U3NYECKYIO BEIHUHHY C
IPYTMMH BEJIMYMHAMH, CTPOUTh TIpadUKM HU3YYEHHBIX 3aBUCUMOCTEH
(bU3UYECKUX BEIUYWH;

XapaKTepU30BaTh CBOMCTBA TeNl, (PU3NYECKUE SIBICHUS U MPOIECCHI,
UCIIOJNIb3YSl OCHOBHBIE MOJIOKEHUS MOJEKYISIPHO-KMHETUYECKON TEeOpHH
CTPOEHHMsI BEILECTBA, IPUHLUII CYNEPHO3ULMH TOJeH (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa a1 ydacTKa LEenu, 3aKOH



Jxoyns—JleHua, 3aKkoH COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CIOBECHYIO
(bOpMyYIMPOBKY 3aKOHA U 3alMCHIBATH €T0 MAaTEMATHUECKOE BRIPAKCHIC,
OOBSCHATh (PU3MUECKHE TPOIECCHl M CBOMCTBA T, B TOM YHCIE U B
KOHTEKCTE CHUTYallMil MPaKTUKOOPHUEHTHUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JOTHYECKUX
IaroB ¢ Omnopoi Ha 1-2 U3y4YEHHBIX CBOMCTBA (PU3MUECKHUX SIBICHUI,
buznyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarb pacu€THhle 3aJadyd B 2—3 JEWUCTBUS, HCHOJB3YySd 3aKOHBI U
dbopMyIIBI, CBs3BIBArONINE (PU3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAIM3a
YCJIOBUSL 3aJladyd 3alKChIBaTh KPATKOE YCJIOBHUE, BBISBIATH HEIOCTATOK
JAHHBIX [UJIi  peIIeHHs] 3aJadyd, BBIOUpPATh 3aKOHBI U  (QPOPMYJIBI,
HEeoOXoauMble JUisi €€ pelieHus, MPOBOAUTh Pacu€Thl U CpPaBHUBATH
MOJIy4YE€HHOE 3HaUeHUEe (PU3NUECKON BETUYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpoOOJEMbl, KOTOpPhIE MOXHO pEIIUTh MpPU TOMOIIH
(U3UYECKUX METOJIOB, HWCIIOJb3Yysl ONMHCAHUE HCCIEIOBAHUS, BBIICISThH
MIPOBEPSIEMOE  MPEAINOJIOKEHHE, OLEHHBAaTh MPABWIBHOCTh TMOPSIKA
MIPOBEJCHUSI KCCIIEI0OBAHUs, €J1aTh BBIBO/IBI;

MPOBOAUTL OMNBITHI 1O HAOMIOJAEHUIO (UBUYECKUX SBJICHUW WJU
(bU3UYECKUX CBOMCTB TeJ (KaMUJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHUS
BO3/yXa OT ero o0béMa, TeMnepaTypbl, CKOPOCTH Mpoliecca OCThIBAaHUS U
HarpeBaHusi MpPU H3IYYEHHH OT IBETa U3JIydarollel (MOraomaromei)
MMOBEPXHOCTH, CKOPOCTh MCHAPEHUs BOJBI OT TEMIEPATyphbl KUAKOCTU U
IJIOIAA €€ TMOBEPXHOCTH, »JJIEKTpHU3alUs Tel U B3aUMOJICHCTBUE
ANEKTPUYECKUX 3aps/I0B, B3aWMOJICUCTBUE TMOCTOSHHBIX MAarHUTOB,
BU3yaJIM3allMsi MArHUTHBIX TIOJI€H TIOCTOSTHHBIX MAarHUTOB, JEWCTBUS
MAarHMTHOTO MOJII HAa MPOBOJHHUK C TOKOM, CBOMCTBA 3JEKTPOMArHWTa,
CBOMCTBA DJIEKTPOJBUTATENSI TOCTOSHHOTO TOKa): (OpMYyIHUpOBATH
MpoBEpsieMble MPEANOI0KEHHUS, COOMPaTh YCTAHOBKY U3 MPEII0KECHHOTO
000py10BaHUsI, OUCHIBATH X0/ OTbITAa U (POPMYITUPOBATH BBHIBO/IBI;
BBITIOJTHSTD MIPSIMBIE U3MEPEHUS TEMIIEPATyPbl, OTHOCUTEIIBHOM BJIAYKHOCTU
BO3/IyXa, CHJIbI TOKA, HAMNPSDKEHUSI C KCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB M JATYMKOB (DU3UYECKUX BEIWYWH, CPABHUBATH PE3YJIbTATHI
U3MEPEHUI ¢ y9€TOM 3aJIaHHON a0COIOTHON MOTPENTHOCTH;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUM (DU3NUYECKON BETMYUHBI OT
JIpYro C  UCHOJIb30BAaHUEM TMPSMBIX  M3MEpPEHUN  (3aBUCUMOCTh
CONPOTHUBJIEHUSI MPOBOJHUKA OT €ro JUIMHBI, IUIOIIAAX IONEPEYHOTO
CEUYEHUS U yJIECJIIbHOTO COMPOTUBJIEHUS BELIECTBA MPOBOAHUKA, CUJIBI TOKA,
UIyIIero 4epe3 MPOBOAHUK, OT HANpsOKEHHs] HAa  IPOBOJIHUKE,
UCCIIEOBAHUE IMOCIEAOBATEIBHOIO M  MAPAJJIEIBHOTO COEAUHEHUN



POBOJHUKOB): ITUIAHUPOBATh HCCIIEOBAaHHE, COOUpPATh YCTAHOBKY U
BBITMIOJHATh M3MEpPEHUs, CJenysl MPEeANoKEHHOMY IUIaHy, (UKCHPOBATH
pe3yabTaThl HOMYYEHHOM 3aBUCUMOCTH B BU/JIE Ta0OIHII U TpadUKOB, 1e1aTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BaHNUS;

MPOBOJUTh KOCBEHHbIE U3MEpeHUs (U3NYeCKUX BeIMYMH (ylelbHas
TEIJIOEMKOCTh  BEIIECTBAa, COMPOTUBIECHUE TMPOBOJHMKA, paboTra U
MOIIHOCTh 3JIEKTPUYECKOT0 TOKa): IJIAHUPOBATh W3MEPEHHs, COOMpPAThH
IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYys MPEANOKEHHOW MHCTPYKIUHU, U
BBIYHCIIATH 3HAUCHUE BEJIMUUHBI;

cOOJII0/1aTh MPaBUIa TEXHUKU OE€30MMaCHOCTH NP padoTe ¢ 1abOpaTOpPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIMIMBI  JCHCTBUS HU3YYEHHBIX MNPUOOPOB W
TEXHUYECKUX YCTPOMCTB C OMOPOM HA UX ONUCAHUSA (B TOM YHCIIE: CUCTEMA
OTOTUICHHUSI TOMOB, THTPOMET, IMapoBasi TypOuHa, aMIepMETp, BOIBTMETP,
CUETYMK JJIEKTPUUYECKOM DHEPTUHU, DIIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTeNbHbIE  DJIEKTPONpPUOOPHl  (TIpUMEpHI), AIIEKTPUYECKUE
IPEIOXPAHUTENH, JIEKTPOMArHUT, 3JIEKTPOABUTaTENb IIOCTOSTHHOTO TOKA),
UCTIONB3YSl 3HAHMS O CBOWCTBaxX (DM3MUECKUX SIBICHUN U HEOOXOIUMBIC
busznyeckre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPONCTBA U HU3MEPHUTEIbHBIC
pUOOPHI MO CXEMaM M CXEeMATHYHBIM PUCYHKAM (KUIKOCTHBIA TEPMOMETD,
TEPMOC, TCUXPOMETP, TUTPOMETP, [BUTATENb BHYTPEHHETO CropaHwus,
3JIEKTPOCKOII, PEOCTaT), COCTABJIATH CXEMbl JJIEKTPUUYECKUX LEnen ¢
MOCIIEI0BATEIHHBIM U MapaJIJICIbHBIM COSTUHEHUEM JIEMEHTOB, pa3indast
yCIIOBHBIE 0003HAYCHHSI DTIEMEHTOB AJEKTPUICCKUX LIETIeH;

OPUBOJUTH  MPUMEPHl  (HAXOIUTh  WHGOPMAIIMIO O  MpUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JJ1s1 oOecriedeHusi 0€30MacHOCTH Tpu oOpaIeHn ¢ mpudopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHSI 3I0POBbS U COOIIOICHUSI HOPM
HKOJIOTUYECKOTO TOBEJICHUS B OKPYKAIOIIEH Cpee;

OCYIIECTBJIATh TMOUCK WHPOpMamu (U3HNUECKOTO COJICpKaHUS B
NuTepHere, Ha OCHOBE HMMEKOIIMXCA 3HAHUM W IYTEM CpPaBHEHHUS
JOTIOJTHUTEIHHBIX HICTOYHUKOB BBIACISITH HHPOPMAIIHIO, KOTOPASI SBIISICTCS
MIPOTUBOPEYUBON HIIM MOXKET ObITh HEJTOCTOBEPHOIA;

MCII0JI30BATh MPHU BBIMOJIHEHUH y4E€OHBIX 3aJaHUil HAy4YHO-TIOMYJISPHYIO
JIUTEPATYpPy GU3UUECKOTO COJEPKAHMS, CIIPABOYHBIE MATEPHUAIIbI, PECYPChI
cetu VHTepHer, BiaAeTb MNpPUEMAMU KOHCIEKTUPOBAHMS  TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;



® C03/1aBaThb COOCTBEHHBbIC NMHCHbMEHHBIE U KpAaTKHE YCTHBIE COOOIICHHS,
0000mass wHOPMAIUI0O U3 HECKOJIBKAX HCTOYHUKOB (PU3MUECKOTO
COJZIEp>KaHusl, B TOM YKCJIe MyOIMYHO MPEACTABIATH PE3YIbTaThl IPOSKTHON
WJIA UCCIIEZIOBATENBCKOM AESITEIbHOCTH, IPH STOM I'PAaMOTHO HCIOJIb30BaTh
U3YYEHHbI TOHATUHHBIM anmapar Kypca (DU3HMKH, COINPOBOXKAATH
BBICTYIUICHUE IIPE3CHTALIUEH;

® TpU BBHINOJHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN (DU3HUECKUX
MPOLIECCOB paclpeieiaiTh OOS3aHHOCTH B TPYMIE B COOTBETCTBUHU C
MOCTaBJICHHBIMU 33JJa4aMHU, CJICIUTh 32 BBHIMOJIHEHUEM IUTaHA ACHCTBHUMA U
KOPPEKTUPOBAaTh €ro, aJEeKBAaTHO OIICHMBaThb COOCTBEHHBIN BKJIaa B
JESTEIbHOCTD TPYIIIBL, BHICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBHE,
IPOSIBIISS TOTOBHOCTD pa3peliaTb KOH(PIUKTHI.

K xoHiy oOyuenust B 9 kijiacce nmpeaMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHUM:

® UCIOJb30BaTh IOHATHA: CHUCTEMa OTCYETa, MaTepHalibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBbHOCTh MEXaHWYECKOTO ABMXKEHUS, Jedopmanus
(ynpyrasi, mjaacTHuYeckKas), TpPEHHE, LEHTPOCTPEMUTEIIBHOE YCKOPEHHE,
HEBECOMOCTh M TEpEerpy3Kd, HEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEIO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJeOaHus U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, IIIKaJIA
AJIGKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JIadbHO30PKOCTb,
CHEKTpPbI UCIYCKaHUs U MOTJOLIEHUs, aib(da, OeTa- U ramMmma-u3Iy4eHus,
U30TOIIbI, JICPHAS YHEPTETHKA,;

® pa3nmuyaTh SABICHUS (PAaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE
JBUKCHHUE, PaBHOYCKOPEHHOE TMPSMOJIIMHEHHOE BIKEHHE, CBOOOTHOE
najJicHue Tej, paBHOMEPHOE JBUKEHHE 10 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE ABM)KEHHE, KOJeOaTeabHOe JBIKEHHE (3aTyxarouiue u
BBIHY’KJIGHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBMXEHHE, OTpaKEHHE
3ByKa, MPSMOJIMHEHHOE pacIpOCTpaHEHHE, OTPAKECHHE U TPEIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3lIOKEHNE OEJIOTO CBETa B
CHEKTp M CJIOXEHHE CHEeKTPaJbHBIX IIBETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJlMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOro CIEKTpa
U3ITYy4YEHUS) TI0 OTIMCAHUIO MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHE,

® pAacro3HaBaTh TMPOSIBICHWE U3YYCHHBIX (U3UYECKUX SBICHUN B
OKpyXXarIieM Mupe (B TOM uuciae (QU3MYECKHE SIBICHUS B MPUPOIE:
OPUIUBBI U OTIUBBI, IBHKEHUE Tu1aHeT COJIHEUHOM CUCTEMBbI, peaKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATHE 3BYKOB JKUBOTHBIMH,
3eMJIETPACEHUE, CEHCMUYECKUE BOJHBI, IyHaMH, 05XO, LBETa Tell,



ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOJOTHYECKOe ACUCTBUE BUIUMOTO,
yIbTPA(PHOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECCTBCHHBIN
pafvoOaKTUBHBIN (POH, KOCMHUYECKHE ITy4YH, PaJAMOAKTHBHOE H3Iy4YCHHE
OPUPOAHBIX MHHEPANOB, JEWCTBUE PAJAMOAKTUBHBIX W3IyYEeHUH Ha
OpraHu3M 4eJioBeKa), MpH ATOM IMEPEBOAUTH MPAKTHUECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATH CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKUX
SIBIICHUI;

ONMKCHIBATh U3YyUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SIBJICHUS, UCTIOIb3YS
dbu3nueckue BEIWYUHBI (CpeNHsAs W MIHOBEHHAs CKOPOCTh TeJjla MpHU
HEPaBHOMEPHOM JIBH)KCHUH, YCKOPEHHE, INEpPEMELICHHUE, IyTh, YIJoBas
CKOPOCTb, CHJIa TPEHHUS, CWIa YIPYTrOCTH, CUJIa TSIKECTH, YCKOPEHHE
CBOOOJHOTO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMILYJIbC CHJIbI,
MexaHudeckas paboTa M MOIIHOCTb, NOTEHLMAJIbHAs SHEprus Tedna,
HOJHATOrO HAJ MOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBHAS JHEPIUs CKAaTON
IIPYKUHBI, KHHETUYECKAsI SHEPT U, ITOJIHASI MEXAHUYECKAsi SHEPTHUsL, IEPUOJ
U YacToTa KojeOaHWid, JUIMHA BOJHBI, T[POMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBETa, MOKa3aTeab MPEIOMJIEHUS Cpeabl), NpH ONHUCAHUU
NPaBUJIBHO TPAaKTOBaTh (U3MUECKUI CMBICT MCMOJIb3YEMbBIX BEJIWYUH,
0003HAaUEHUsI W EIUHUIIBI (PU3MYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3bIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH TpapyKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3MYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIUI CYNEPHO3ULIUA CHWJI, NPUHLUI OTHOCUTEIbHOCTH [ amumies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpAaHEHUs MMITYJIbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEI
IpU SIIEPHBIX pEakUusX, MPU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA UM 3alIUCBHIBAaTh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHTyalud NPaKTUKOOPHEHTHPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX
IaroB C ONopoid Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (PU3MUECKUX SIBICHUIA,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7]a4u (ONUPAIOIIHNECS Ha CUCTEMY U3 2—3 ypaBHEHMUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE (PU3UUECKUE BETUUHUHBI: HA
OCHOBE aHaJIM3a yCJIOBUA 3aJa4M 3allUChIBATh KPATKOE yCIOBUE, BBISBIIATH
HEJOCTAIONINe WM U30bITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYIIBI,
HEOOXOAMMbIE IS PEIICHUS, NPOBOJUTH pacy€Thl U OLIEHUBATH
PEATUCTUYHOCTD MOJYYEHHOTO 3HAUeHUS! (PU3HUUECKOM BEIMYUHBI,



pacmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXKHO pPEHINTh MPH MOMOIIU
$u3MYECKUX METO/OB, HCIONb3ys OMHCAHHE HCCIIECTOBAHUS, BBIICTSATH
IpOBEPSIEMOE  TPEAMNOJIOKEHUE, OIICHUBATh MPABHIBHOCTh MOpPSIKA
NPOBEJCHUSI  MCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIBITOB;

OPOBOJAUTH OMNBITHl MO HAOMIOACHUIO (U3MYECKUX SIBICHUH WK
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUIATYIbl MaJIbIX KOJIEOaHUM, MPSMOJIMHEHHOE paclpOCTPAHEHUE CBETA,
pasiokeHue Oenoro cBeTra B CIEKTP, U3YyUYEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB HM300pa)k€HHsI IpeaMeTa B coOuparomien
JuH3e, HAOMIOJEeHUE CIUIOMIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOATENIbHO  CcOOMpaTh YCTAaHOBKY M3 H30BITOYHOro Habopa
000py10BaHUs, ONUCHIBATH X0/ OIBITA U €r0 Pe3yibTaThl, POPMYIUPOBATH
BBIBO/IbI;

IPOBOANUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpellHee 3HAaYeHUEe Uu3MepsaeMOl BeNMYUHBI ((POKYCHOE pacCTOsSHUE
coOuparomel JMH3bl), OOOCHOBBIBATH BBIOOp crHocoda WU3MEpPEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIMYHUH C
UCIIOJIb30BaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHU IIPU
PaBHOYCKOPEHHOM JBW)XCHUM 0€3 HadyalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTHYeCKOTr0 MasiTHUKa OT AJUHBI HUTH, 3aBUCHMOCTH
yria OTpakeHWs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHs OT yIJia
NajJieHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH
dbu3nYecKX BEJIWYWH B BUJE TaOIUIl U TrpadUKOB, JI€JaTh BBIBOJBI IO
pe3ynbTaTaM HCCle0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOPOCTb U YCKOPEHHE Tella PY PaBHOYCKOPEHHOM JIBH>KEHUH, YCKOPEHUE
CBOOOJHOTO TMaNCHUS, KECTKOCTh TPYXKUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHM4ecKass paboTa M MOIIHOCTb, YacTOTa M IEPHOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPY)KMHHOTO MAsTHHKOB, ONTHYECKas
cwia coOuparolmeil JMH3bl, PaJUOAKTHBHBIA (OH): IJIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIBbHYI0 YCTAaHOBKY M BBIMIOJIHATH
U3MEpEHHs, CIeAysl MPeNOKEHHOW HMHCTPYKLMH, BBIYUCISATH 3HAUCHUE
BEJIMYMHBI U aHAJIU3UPOBATH MIOJIyYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHUI;



coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH padoTe C J1abopaTOpHBIM
000OpyIOBaHUEM;

pa3ianuaTh OCHOBHBIC TNPU3HAKK M3YYCHHBIX (PU3UUECKUX MOJICICH:
MaTepuajgbHas TOUYKa, abCONIOTHO TBEPJOE TENO, TOUYCHHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, TUTAaHEeTapHasi MOJIeTb aTOMa, HyKJIIOHHAsI MOJIEITh
aTOMHOTO sIJIpa;

XapaKTepu30BaTh MPUHIMMBL  JACHCTBUS HU3YYEHHBIX MNPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUsA (B TOM 4YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHHUS, PACCTOSHUS M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMepHcKom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuibcoHa), HCHOJb3ys 3HAaHUA O
CBOMCTBaX (PU3MYECKUX SBICHUH U  HEoOXoauMble (U3NYECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, H3MEPUTEITHHBIX TIPUOOPOB U TEXHOIOTHUECKUX MPOIIECCOB MPHU
pelieHnn  y4eOHO-TIPAaKTUYECKUX  3a7a4, ONTHYECKHE CXEMBI IS
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALMIO O  IpHUMEpax)
IPAKTUYECKOTO HCIOJb30BaHUsA (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
XKU3HU 1 obecriedeHnsi 0€30MacHOCTH TP OOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKaloILEel Cpefe;

OCYIIECTBJIATh TMOUCK HHPOpMaMK (U3HUECKOTO COJEpKaHUS B
HuTepHeTe, caMoCTOATENbHO (HOPMYIIHUPYsI MOMCKOBBIN 3arpoc, HaXOAUTh
MyTH OTpEJeNIeHUs] JOCTOBEPHOCTH TMOJYYCHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOTHUTEILHBIX HICTOYHHUKOB,

UCTIONIb30BaTh MPH BBHIMOJTHEHUN YYEOHBIX 3a/laHUil HAYyYHO-TIOMYJISPHYIO
auTepaTypy GU3HUECKOTO COAepKaHUs, CITPABOYHBIC MaTepUaIbl, PECYPCHI
cetu MuTepHer, BiaAeTb nNpuU€MaMH KOHCHEKTHUPOBAaHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAITUU U3 OJHON 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE
uHPOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl TPOSKTHON WM UCCIIEI0BATEIbCKON
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN amnmapar u3y4aemoro pasaena (pU3HMKd U COMpPOBOXKAATH
BBICTYIUIGHHE TMpe3eHTaluel ¢ y4éToM OCOOEHHOCTEW ayJauTOpuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
5 KUIACC

HaumeHoBaHue pa3iesioB M TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/m Konrpoabnbsie IIpakrnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI
padoThI padoTsbI
Pa3nes 1. Cnoco0bl u3y4yeHusi NpUpPOAbI
11 o 5 bubmuorexa [JOK
. 3MKa - HayKa O oJie
VISHIEA 7 HAYIEa © TpHpOX https://m.edsoo.ru/7f416194
19 EcTtecTBeHHO-HAY4YHBIN METO] 1 bubimmoreka [IOK
' HO3HAHUS https://m.edsoo.ru/7f416194
13 Tena u BemecTBa. PU3NYECKUE 1
' BEJIMYUHBI
14 " 5 4 1 3 bubmuorexa [JOK
. 3MEpUTE e 0
MEPHTEIRHBIE HIPHDOPH https://m.edso0.ru/7f416194
Wroro mo paszneny 8
Paznen 2. Teqa u BemecTBa
2.1 CaoiicTBa Tei 5 2
2.2 CrpoeHnue BeecTB 4 1 1
Hroro no paszneny 9
Pa3nen 3. BzaumojeiicTBue TeJ
3.1 [InoTHOCTH
3.2 Cunbl
Hroro no pazneny 10



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pa3zngena 4. Mexann4yeckue iBJICHUSA

A1 B - c 3 5 | bu6mmoreka [IOK
. emsl. . Cxopoc
peL. TyTh. THOPOCTE https://m.edso0.ru/7f416194

4.2  3Byk 1 1 |
Hroro no pazaeny 4

Paspnen S. IloBTopenue
5.1 [ToBTOpEeHUE 3 1

Hroro no pasneny 3
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[TPOT'PAMME
6 KIIACC

KoumnuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Ne ni/nt Konrtpoabsnbsie IIpakTnueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesr

Pa3nes 1. CnocoObl u3dydyeHusi NpUpoOabI
11 EcTtecTBeHHOHay4YHBIN METOJ IO3HAHUS
1.2 W3meputenbHble TPUOOPHI

Hroro no paszneny 2

Pazgen 2. TensioBblie siBJICHUS
2.1 Temnonepenaua 6 1 4



https://m.edsoo.ru/7f416194

Hroro no pazneny

Pa3znes 3. JjieKTpOMArHUTHbBIE SIBJICHUS

3.1 Onexrpuueckuil Tok. Hanpsoxenue 3
3.2 DIIeKTpUYECKHE TICTTH 4 2
Hroro no pazneny 7
Pasnen 4. CBeToBbI€ IBJIEHUA
4.1 PacnipocTpanenue crera 2
4.2 OnTuueckue npudopsbl 1
Utoro no pazneny 6
Pa3nea 5. 3emas — nuianera CoJiHeUHOH cHCTeMbI
6.1 ‘ Mecro 3emnu B CoJIHEUHOM cucTemMe 3
Wroro mo pazneny 3
Pa3nen 6. YUesnoBek 10noIHACT IPUPOAY
7.1 ‘ PaGora. Dueprus 6 2
Hroro no paszneny 6
Pazgea 7. IloBTopenue
8.1 ‘ [ToBTOpeHue 4
Hroro no paszneny 4
Hroro
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ITOYPOYHOE IIVTAHUPOBAHUE

5 KIIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
uudgpoBbie
Nenm/m  Tema ypoka Konrpoubnbie IIpakTHyeckue
Beero oOpa3oBaTeJibHbIE
padoTshI padoThI
pecypcsl
1 HHcTpyKkTaxk Mo TexHuke 0e30MacHOCTH. 1
®u3znka — HayKa O IPUPOJIE.
2 CraproBas auartoctuka. Tena u BelecTsa. 1
dusnyeckue SBICHUS
3 EcrecTBeHHO- Hay4HBI METOJ MO3HAHMUSL.
Tena u BemecTBa. @uznyeckue BETUUNHBI.
N3mepenus. 3meputenbHble TpUOOPHI.
5 [[Ixana u3MepUTEIHLHOTO TPUOOPA. 1 1
JlaGopatopnast pabota Nel «M3mepenue
pa3mMepoB (HU3UUECKOTO TEJIa
6 [Tpocreitmue n3mepenus. JlaboparopHas 1
pabota Ne2 «M3mepenne 00bEMaA KUAKOCTH
7 JlaGoparopans pabota Ne3 «3mepenue 1
00bEMa TBEPJIOTO TeIa
8 Kontponbpnas padora Nel 1
9 CocTosiHUE BEIIeCTBA.
10 Macca. EquHuIel U3MEPEHHS MacChl.
N3mepenne maccrl. Jlaboparopuas pabota
11 Ned4 «M3mepeHne Macchl Te€lla Ha phIYaX HBIX 1 1
Becax»
12 Temneparypa. Enunuiiel uamMmepeHust 1
TEMIIEpPaTypBbl.




13

W3mepenne Temneparypsl. JlabopatopHas
pabora Ne5 «M3mepenne TeMneparypbl BOJbI
U BO3JIyXa»

14

CrtpoeHue BelecTBa: MOJIEKYIbl, aTOMBI,
noHbl. CTpoeHue aroma.

15

16

17

JIBm>xenue yactuil. BemecTna.
Jlaboparopnas padota Ne6 «Habmronenue
sBieHud quddy3uny»

B3aumogeiicTBue yacTuIl BELIECTBaA.
CrpoeHue TBepabIX TEJ, )KUJKOCTEH, I'a30B C
MOJIEKYJISIPHOM TOUKU 3pEHUS.

KontponpHas pabora Ne2

18

[InotHOCTE. EquHUIIBI U3MEpEHUS
IJIOTHOCTU

19

20

21

JlaGoparopnas pabora Ne7 «3mepenue
MJIOTHOCTH BEIIECTBAY

K ueMy npuBOIUT A€ICTBUE OJTHOTO TENA HA
npyroe? Cunsl. ENMHHILIBI U3MEPEHHUSI CUIIBI.
JelicTBue poxxaaeT NpOTUBOJAECHCTBHUE.
BcemupHoe Tarorenue.

Hedopmarnus. Cuiia ynpyrocTu.

22

VYcnoBue paBHoBecHs Ten. M3mepenue cuisl.
Tpenue. JlaboparopHas padota Ne§
«3mepenune CUITbl TpeHUsD

23

Onektpuueckue cuiibl. JJabopaTopHas
pabota Ne9 «HabmroneHne B3anMoIeiCTBUS
HAd3JICKTPU30BAHHBIX TCID»

24

MarnutHoe B3aumojeiictsue. JlabopaTopHas
pa6ota Nel(O «HaGmronenrne MaraHuTHOTO
B3aUMOJICHCTBHUS




[aBnenue. JlaBiieHue B )KUIKOCTAX U ra3ax.
JlaBnenue Ha TITyOUHE KUIKOCTH.

25 Coobmaromuecs CoCy/Ibl. 1
Brrtankusaromas cuiia. M3yuenue

26 apxumennoBoi cwibl. JlaboparopHasi pabora 1 1
Nell «BplsicHeHue ycioBuUs MJIaBaHUS TEI».

27 [IpakTuyeckas pabora 1
Mexanuueckoe aBuxenue. Bpems. I1yrts.

28 Tpaektopus. 1
CkopocTts asmxenus. JlaboparopHas pabora

29 Nel?2 «Bpraucienne CKOpOCTH JIBHKEHUS 1 1
Opycka»

30 Pemenue 3anau 1
3Byk. PacpocTpanenue 3Byka.

31 JlabopaTtopHas pabora Nel3 «Habntonenue 1 1
MCTOYHUKOB 3BYKa»
IToaroroBka Kk UTOrOBOW KOHTPOIBHOM

32 1
pabore.

33 Htorosast KoHTpoJIbHASA paboTa

34 [ToBTOpeHME

OBIIEE KOJIMYECTBO YACOB I10 34 13
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6 KIIACC

Ne ni/n

KoanuecTBo 4acoB

Tema ypoka

Texuuka Oe3omacHoctd. Tena. BemecTsa.
®usnueckue sBieHus. Hayunslii MeToz o3HaHu
MIPUPOJIbI

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Bxomnas muarHoctuyeckas padboTa.
W3mepurenbhblie npudopsl. [lkana usmMepurensy
npubopa.

TennoBoe pacumpenue. JlaboparopHas
paborta Nel «HabnroneHne n3MeHeHUsI
o0beMa KUAKOCTEN U ra30B IPU HarpeBaHUU
U OXJIKACHUN»

[InaBnenue u orBepaeBanue. JlaboparopHas
pabota Ne2 «OTiaMBKa UTPYLIEYHOTO
COJIIATUKA»

Hcnapenune u koHneHcanus. JlaboparopHas
pabota Ne3 «OT uero 3aBUCHUT CKOPOCTh
UCIIapEeHUs KUIAKOCTH? »

Tenonepenaya. CriocoObI TeIUIONCpEAYH.

Jlaboparopnas padota Ned. «Habmonenue
TCILJIOMMPOBOAHOCTH BOJbI, BO3AyXa U

MCTAJNIMYCCKOI'O CTCPIKHSA»




8 KontponpsHas padora Nel 1

9 OnekTpudyeckuil Tok. Cuiia Toka. AMIiepMerp.

10 Hanpspxenue. BonstMerp. Mcrounuku Toka.

11 [TpOBOAHMKH U AUINEKTPUKH. DIEKTPHUECKUE 1
LeMH.

12 [TocnenoBarenbHOE U MapajieIbHOE 1
COEIMHEHHE

13 JleticTBus Toka. JJaboparopHas padora Ne5 1
«Habmonenne pa3nuyHbIX TEHCTBUI TOKay.
DNEeKTPOMAarHUTHl M UX TIPUMEHEHHE.

14 snekrpomarauta Jlaboparopuas pabora Ne6 1
«COopKa MpoCTeHIIero)

15 KontponsHas padora Ne2 1
Hcrounuku csera. [Ipsamonnneitnoe

16 pacnpocTpaHeHHe cBeTa, 00pa3oBaHuE 1
TeHel. JJaboparopHas pabora
No7«Habnronenre TeHel U MOJTyTeHE .
OTtpaxenue ceta. JlaboparopHas padora

17 Ne8 «HaOmroneHue oTpakeHus CBeTa B 1
3epKaie»
[Ipenomnenue cera. Jluusel. JlabopaTopHas

18 pabota Ne9 «IlosryueHue n300pakeHui ¢ 1
MTOMOTIBIO JIMH3BD).
Ontuueckue npudopsl. ['ma3 u oukw.

19 1

20 L{Bet. Paznoxenne 6eroro cBera B CIEKTP 1

21 ITpakTuyeckas pabora 1

22 3Be3aHoe Hebo. ComHeuHas cucTeMa. 1




Jlyna — cnyTHUK 3eMJid. ACTPOHOMUYECKHUE

23 puOOpPHI. 1
24 HccnenoBanusi KOCMUYECKOTO MPOCTPAHCTBA 1
IIpocTeie MexaHn3Mbl. Mexanuyeckas
o5 pabora. Dueprus. JlaboparopHas paboTa 1 1
NelO «M3yuenue neiicTBus pbryaray.
Mexannyeckasi paboTa, yCIOBHS €
coBepuieHus. JJaboparopuas padora
26 Nell«M3yuenne 1eHCTBUS TPOCTHIX 1 1
MEXaHU3MOBY
27 HcTouHnKku sHEPTUH. 1
TemnnoBbie ABUraTENN, JBUTATEIN
28 BHYTPEHHETO CrOpaHusi. DIEKTPOCTAHIINH 1
CamocrosiTenbHas paboTa 1o Teme:
29 «MexaHnu3Mmbl. Mexanndeckas padoTa. 1
OHeprus»
30 ABTOMaTvKa B HaIleH u3HU. Marepuas 1
JUISl COBPEMEHHOUN TEXHUKH
31 [ToaroroBka Kk UTOrOBON KOHTPOJIBHOU paboTe 1
32 HToroBast KOHTpOJIbHAs paboTa 1
33 IToBTOpEHME. 1
34 IToBTOpEHUE 1
P
OBUIEE KOJIMYECTBO YACOB I10 34 12
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YEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

e BBaezneHue B eCTECTBEHHO-Hay4YHble ITpeaMeThl. Puznka. XuMus» 11 5-6 KJ1accos.

A.E. I'ypeBuua, JI.A. Hcaesa, JI.C. [Tontak. MockBa «IIpocsemnienne» 2025
e <METOANMYECKUE MATEPHAJIBI 1JISA YYUTEJIA

e VY4eOHO-METOIMYECKUN KOMIUIEKT «BBeieHrEe B €CTECTBEHHO-HAYyYHbBIE TIPEAMETHI.
®uzuka. Xumusa» 1 5-6 knaccos aBTopoB A.E. I'ypeBuua, JI.A. Hcaesa, JI.C.

ITontak. Mockga «IIpocBemenue» 2025

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET:

Bu6morexa LIOK https://m.edsoo.ru/
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