PaGouas nmporpamma mo yueoHOMY Tipenmety «Dusuka» mist odygaromuxest ¢ HOLA

u 3IIP pa3paborana Ha OCHOBE:

- Koncrpykropa pabouunx nporpamm Ne ID 387087;

- Ilpuxaza MunucrepctBa mnpocBemeHuss PO ot 31 mas 2021 r. Ne 287 “O6
YTBEpXKACHUH  (peiepaqbHOTO TOCYJapCTBEHHOTO  00pa30BaTeIbHOTO — CTaHAapTa
OCHOBHOT'O 00I1IeT0 00pa3oBaHus

- IIpukaza MunucrepctBa npocemienus PO ot 24 wHosops 2022 r. Ne 1025 «O06
YTBEPXKJICHUU  (eAepalbHON  aJanTUPOBAHHOW  00pa30BaTENbHOW  MPOTPaMMBbI
OCHOBHOro  o0Omiero oOpa3zoBaHUsl s  OOy4yalolmuxcs C  OrpaHUYCHHBIMH
BO3MO>KHOCTSIMU 3710POBBSI.

[TporpamMma no ¢u3uke Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs COCTaBIeHa Ha
OCHOBE MOJOXEHUI U TpeOOBaHMH K pe3yJbTaTaM OCBOCHHUS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3oBaTesibHOM mporpammsl, npeacTtaBieHHbix B PI'OC OO0, a takxe ¢
yu€toMm (enepanbHOl paboueil mporpaMMbl BocnuTaHuss U KoHuenuuu npenoaaBaHus
y4eOHoro npeamera «Pusznkay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH OOYYAIOMIMXCS U OpraHU3alUI0 U3ydeHUs] PU3UKU
Ha JIeSITEeIbHOCTHON ocHOBe. B mporpamme mo (u3MKe Y4YMTHIBAIOTCS BO3MOKHOCTH
yueOHoro mnpeamera B peanuzanuu TpedboBanuit PI'OC OOO K MmIaHUPYEMbIM
JUYHOCTHBIM M METANpeIMETHBIM pPE3yJibTaTaM OOy4YeHHUs, a TakKe MEXIPEIMETHbhIC
CBSI3M €CTECTBEHHO-HAyUYHBIX Y4Y€OHBIX MPEAMETOB HAa YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUs.

[Iporpamma no ¢u3MKe ycTaHaBIMBAET paclpeiesieHne y4eOHOro mMarepuaia o
rogaM oOyudeHus (MO Kiaccam), MpeajaraerT MNPUMEPHYI MOCIEI0BATENbHOCTh
M3Y4YCHUSI TE€M, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUS U YUETe
BO3PACTHBIX 0COOCHHOCTEN 00YyJarOIIXCS.

[Iporpamma no ¢usuke paspaboTaHa C IEIbI0 OKa3aHUS METOAMYECKOU MOMOIIH
YUHUTEII0 B CO3/IaHUH pabouel MporpaMMsl 10 y4eOHOMY MPEAMETY.

du3nka SBIAETCS CHCTEMOOOPA3YIOMIMM JUIsl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX
MPEIMETOB, MOCKOJIBKY (PU3NYECKUE 3aKOHBI JIKAaT B OCHOBE IMPOLIECCOB U SBIICHUM,
M3y4aeMbIX XUMHEH, OWOJIOTHEH, acTpoHOMUEH W (u3udeckoi reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHO-HAy4YHYIO KapTHHY MHpa, NPENOCTaBIsieT HaumOoJiee SICHbIE
oOpa3ubl MPUMEHEHUsT HAyYHOrO METOoJia IO3HAaHMS, TO €CTh Cnocoda MOJydYeHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 rhaBHBIX 3a7a4 (U3MUECKOro o0pa3oBaHUA B CTPYKType oOIIero
oOpa3zoBaHusi COCTOMUT B (OPMHUPOBAHHHM E€CTECTBCHHO-HAYYHON T'PAaMOTHOCTH W
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenue ¢us3uku Ha 6a30BOM ypOBHE MpeEINojiaraetT OBJaJeHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:



e HAy4YHO OOBSCHATH SBJICHUS;

e OLEHUBATH U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHMS;

e HHTEPIPETUPOBATH JAHHBIE M HCIIOJIb30BAaTh HAYYHBIE JI0KA3aTelIbCTBA

JUISI TIOJTyY€HUS BBIBOJOB.
enu u3yuyenus GU3MKU HA YPOBHE OCHOBHOTI'O OOIIETO 00pa30BaHUs ONPEIEIECHbI

B Konuenmuu mnpenonaBanus ydeOHOro mnpeamera «®Pusnka» B 00pa3oBaTEIbHBIX
Opra”u3alusax Poccniickon ®enepanun, peann3yoImuX OCHOBHBIE
oOuieoOpa3oBarebHble  IPOrpaMMbl,  yTBEpXKAEHHOM  pemeHueM  Komerun
MunuctepcTBa npocsemieHus: Poccuiickoit denepanuu (mpotokoi ot 3 aexadbps 2019
r. Ne [IK-4BH).

Henn n3yvyenus Gpuankm:

e MpUOOpPETEHHE UHTEPECA U CTPEMJIEHUS O0YUYaIOIIMUXCA K HAYYHOMY U3yUYEHUIO
IPUPOJIbI, PA3BUTUE UX UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE MNPEACTABICHUNH O HAYYHOM METO/€ NO3HaHWs U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

e (opMupoBaHME HAYyYHOIO MHPOBO33PEHHUSA KaK pe3yjbTaTa U3Y4YEHHUS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (opmupoBaHHE MpPEACTABIECHUNH O poiu (U3UKU A Pa3BUTUS APYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX cepax Oyayiiend npodeccuoHaaIbHOMI
NEeSATENbHOCTH, CBA3AHHOM C (PU3MKOM, OATOTOBKA K JajbHEUIIEMY O0YUYEHUIO
B 9TOM HAIIPABJICHUU.

JlocTkeHne 3Tux Iefiel MporpaMMbl Mo (pU3MKE HAa ypOBHE OCHOBHOTO OOLIETO

oOpa3oBaHMs 00ECIIEYUBACTCS PELICHUEM CIIEAYIOIINX 3a1a4;

e MpUOOpETEHHE 3HAHUW O JUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TMpuOOpeTeHHWEe YyMEHUN OIMUCHIBATh U OOBACHITH (U3MUECKHE SIBICHUS C
HCIIOJIb30BAaHUEM ITOJIyYEHHBIX 3HAHH;

e OCBOGHME METOJOB  peLIeHUs  IMPOCTEMIIMX  pacy€THBIX  3aaa4 ¢
UCIIOJIb30BaHUEM bu3nuecKux MOJIeIIeH, TBOPUYECKHUX u
PaKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

e pa3BUTHE YMEHUN HAOMIOJaTh NPUPOAHBIEC SIBJICHUS M BBIMOJHATH OIIBITHI,
nabopatopHble  pabOTBl M DKCICPUMEHTAJIbHBIE  HCCIASIOBAHUS  C
UCIOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e oOcBOoeHHME NpuEMOB paboThl ¢ uHPoOpMaIMeld (QU3NYECKOro CcoaepKaHus,
BKJItOYasi MH(OPMALIMIO O COBPEMEHHBIX JOCTI)KCHUAX (U3HUKH, aHaIu3 |
KPUTHYECKOE OlICHHBaHNE NH(OpMALUY;



e 3HAKOMCTBO cO cepamu MpoheCCHOHATBHON IEATETHPHOCTH, CBSI3aHHBIMHU C
(GU3UKON, M COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(du3nIecKoil HayKu.

Ha wusydyenue ¢usuku (6a30BbIi ypOoBEHb) Ha YypPOBHE OCHOBHOIO OOIIETO

obpaszoBaHus oTBoaUTCS 238 4yacoB: B 7 kiacce — 68 4dacoB (2 yaca B HeJeN0), B 8
Kimacce — 68 yacoB (2 4daca B Henento), B 9 kimacce — 102 yaca (3 4daca B HeJeno).

[Ipepyaraempiii B mporpamme 1o (u3uke mepedeHb JTabopaTOPHBIX padoT U
OMBITOB HOCUT PEKOMEHJATENbHBIN XapakTep, YUYHUTENb JellaeT BbIOOp MPOBEACHUS
7a00paTOpHBIX pabOT ® OMBITOB C YYETOM WHAMBUAYAIbHBIX OCOOCHHOCTEH
0o0yyYarommxcsi, CHUCKA HSKCIEPUMEHTANIbHBIX 3aJaHui, MpejjlaraéMblX B paMKax
OCHOBHOT'0 TOCYJJapPCTBEHHOTO dK3aMeHa 1o (pu3uke.

COAEPXAHUE OBYUYEHUSA

7 KIIACC

Paznen 1. @u3uka v €€ poJib B IO3HAHUHU OKPYIKAKOILEr0 MUPA.

®uszuka — Hayka o mpupone. fBneHns npuponpl. DHU3NYECKUE SBIICHHUS:
MEXaHUYECKHUE, TEIUIOBBIE, DIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuyuHBL. M3Mepenue Qusnuecknx BenuuuH. Dusmyeckue
npuoopsl. [lorpemHocts u3mMepeHunit. MexxayHnapoaHasi CUCTEMa €IMHHII.

Kak (¢u3uka u JApyrue ecTecTBEHHbIE HAayKH HW3Y4yaloT  [PUPOLY.
EcTecTBeHHO-HAy4YHBIII METOJA TO3HAHUA: HAOJIOJEHHE, IOCTAHOBKA HAay4YHOIO
BOIIPOCA, BBIABWKEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBSICHEHUE
HaboaeMoro siBiieHus. Onucanue pU3nuecKkux SBJICHUM ¢ TOMOIIBIO MOJIEIIEH.

Hemoncmpauyuu.

1. MexaHudeckue, TEIIOBbIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBICHUS.

2. dusuyeckue mpUOOPHI W TpOIEIypa MPSMBIX U3MEPEHUN aHAJIOTOBBIM W

UG POBEIM IPUOOPOM.

Jlabopamopnwie pabomul u onvimol.

1. OmnpezeneHue LEHbI AICHUS Kbl U3MEPUTEIBHOTO MPUOOpa.

N3mepenue paccTossHUM.

N3mepenne 00bEMa JKUIKOCTA U TBEPAOTO TETA.

Onpenenenue pa3MepoB MaJbIX TEJ.

N3mepenne temmepaTypbl IpU ITOMOIIM KHUAKOCTHOIO TEPMOMETpPA H

NaTYuKa TEMIIEPATypBl.

6. IIpoBeneHue wuccnenoBaHusi MO MNPOBEPKE THUIIOTE3bl: AANBHOCThH IOJETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TeM OOJbIle, 4eM OOJIbIIe BBICOTA
IIyCKa.

Pa3znen 2. IlepBoHayasibHbIe CBeIeHUS] 0 CTPOEHNH BelleCTBA.
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CrpoeHue BemiecTBa: aroMbl M MOJEKYJIbl, WX pa3Mmepbl. OMbITHI,
JTOKA3bIBAIOIINE JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBi>kenue yactui] BemiecTBa. CBsI3b  CKOPOCTH JBIKEHHUS YaCTHUI[ C
TeMriepaTypoil. bpoyHoBckoe nBmkeHue, nud@ys3us. BzaumoneiicTBue dYacTHil
BEILIECTBA: IPUTSIKEHUE U OTTAJIKUBAHHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHHUE Ta30B, KUAKOCTEH M TBEPABIX
(kpuctamuyeckux) Ted. B3auMOCBsI3b MEXIy CBOMCTBaAaMHU BEIIECTB B Pa3HbBIX
arperaTHBIX COCTOSHHMSIX M WX aTOMHO-MOJICKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HaGmtonenue OpOyHOBCKOTO ABUKEHHUS.

2. Ha6monenue nuddysum.

3. HaOnroneHue siBjeHUN, 0OBSCHIIONUXCS IPUTSXKEHUEM UJIH OTTAIKUBAaHUEM

YacTHIl BEIIECTBA.

Jlabopamopnwie pabomol u onvimol.

1. OmneHka auamMeTpa aroMa METOAOM psioB  (C  HCMOJIb30BaHUEM
doTorpaduii).

2. OmbITHI O HAOMIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B.

3. OmnbIThI MO OOHAPYKEHUIO JCHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuikeHue U B3auMo/ielicTBHE TeJl.

Mexannueckoe JBUXKEHUE. PaBHOMEpHOE U HEPaBHOMEPHOE JIBUKEHUE.
Cxopoctb. CpenHsasi CKOpOCTh NPU HEPABHOMEPHOM JBWKEHMU. Pacuér myTtu u
BPEMEHU JABUKEHHSI.

SBrneHue wuHepuUMH. 3aKOH WHEpUUHM. B3auMojelcTBUE TeNl KaKk IpPUYMHA
W3MEHEHUSI CKOPOCTH JIBMKEHUS Tejl. Macca Kak Mepa MHEPTHOCTH Tena. [ImoTHOCTS
BemiecTBa. CBsI3b IJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €MHHUIIE 00BEMa BEIIECTRA.

Cuna kak XxapakTepUCTHUKa B3auMOJCWUCTBUS Tesl. Chjia ynpyrocTd M 3aKOH
I'yka. M3mepeHne cuibpl C MOMOIIBK) JWHAMOMETpA. SIBJIEHHE TATOTEHUS W CHJIA
TsokecTd. Cuna TsbKecTH Ha Jpyrux ruiaHetax. Bec tena. HeBecomoctTs. CnoxxkeHue
CWJI, HAIlPaBJICHHBIX IO OJHOW mpsiMoil. PaBHoxeiicTByromas cui. Cuna TpeHHs.
TpeHue CKOJIb)KEHHS U TPEHUE MOKosA. TpeHue B MpUPOIe U TEXHUKE.

Jemoncmpayuu.

HaGnronenne MexaHM4ecKoro IBMKCHHS Tela.

N3Mepenne cKkopoCTH MPSIMOJIMHEITHOTO JBUKECHMUS.
Halntonenue siBneHust MHEPIUU.

HabGnronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU Tell.
CpaBHeHHEe Macc MO B3aUMOJIEUCTBUIO TEI.

CrnoxxeHre CuJl, HalPaBJICHHBIX 110 OJHOM IPSIMO.
Jlabopamopnuie pabomel u onvimol.
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OrnpeneneHrne CKOPOCTH PAaBHOMEPHOT'O JBIDKCHHS (IIapuKa B KUIKOCTH,
MOJIETH IEKTPUUECKOT0 aBTOMOOWIISI M TaK Jajee).

OnpeneneHne cpeaHeil CKOPOCTH CKOJIbKEHHA Opycka WM IIapuka Io
HAKJIOHHOM IJTIOCKOCTH.

OrnpeneneHue MIOTHOCTH TBEPAOTO Tea.

OnbITEI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTh pacTsoKeHus (aedopmarium)
MIPY>KWHBI OT TIPUIIOKEHHOUN CHITBI.

OnBITHI, JEMOHCTPHUPYIONIUE 3aBUCUMOCTh CHJIBI TPECHHUS CKOJBKCHHS OT
Beca Tella U XapaKTepa COMPUKACAIOIINXCS ITOBEPXHOCTEH.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKMIKOCTEN M ra30B.

Hasnenue. CriocoObl yMEHBIIEHUS W YBEJIWYEHUs NaBieHHs. JlaBlieHue rasa.
3aBUCUMOCTh JaBJIeHUs Ta3za OT oO0béma, Temmeparypsl. llepenaua naBieHus
TBEPABIMU TEJIAMH, XUJIKOCTAMU U ra3zamu. 3akoH [lackansa. I[IneBmatnueckue
MalIuHbl. 3aBUCUMOCTb JAaBJICHUS >KUIKOCTH OT DIIyOMHBL. [Mapocratnyeckuii
napajaokc. Coobriaronuecs: cocysl. [ uapaBiuyeckue MeXaHu3MBbl.

AtMocdepa 3emuin u arMmochepHoe naaBieHue. [IpuymHBI CylIeCTBOBaHUS
BO3AyIHONM o0Oonouku 3emid. OnbiT Toppuuemnu. M3mepenue armocdepHOTO
JaBJICHUS. 3aBUCUMOCTh aTMOC(EpHOTO JaBJICHUS OT BBICOTHI HAJ[ YPOBHEM MOPS.
[Tpubops! 17151 M13MepeHus aTMOC(hHEepHOTO J1aBJICHUS.

JlelicTBHE XKUIKOCTM WM ra3a HAa NOTPYKEHHOE B HUX TeNO. BelTankuparomas
(apxumenoBa) cwia. 3akoH Apxumena. [Inaanue ten. Bo3ayxormnnaBanue.

Hemoncmpauuu.
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3aBUCUMOCTH JaBJICHUS ra3a OT TeMIEpaTyphl.

[lepemaua naBiieHUS KUIKOCTHIO U Ta30M.

Coobmraroiuecs: CoOCy/bl.

I'mppasiueckuit mmpecc.

[IposiBienue necTBust atMochepHOTO JaBJICHHUS.

3aBUCUMOCTH BBITAIKHBAIOIICH CUJTBI OT 00bEMA MOTPYKEHHOM YaCTH Tea U
IIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIBI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBue 11aBaHus TEN: IUIABAHUE WM MOTPYKEHUE TEJ B 3aBUCUMOCTH OT
COOTHOIICHHUS MJIOTHOCTEH Tejla U )KUJIKOCTH.

Jlabopamopnsie pabomuel u onvimol.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJAE OT 00bEMa MOrpyKEHHOM B
YKUAJIKOCTb YaCTH TeJa.

OmnpeneneHue  BBHITAJIKMBAIONICH  CWIbL, JCHUCTBYIONIEH Ha  TeJO,
HOrPYKEHHOE B XKUIKOCTD.

[IpoBepka HE3aBUCHMOCTH BBITAJKUBAIOLIEH CHJIbI, IEUCTBYIOIIEH HA TEJIO B
KUAJIKOCTH, OT MACCHI TeJa.



4. OnbITbl, JAEMOHCTPUPYIOIIHE 3aBHCHUMOCTH  BBITAJKHUBAIOLIEH  CHIIBL,
JEUCTBYIOUIEN HAa TEJNO B KHJIKOCTH, OT 00BEMA MOTIPYKEHHOU B KUIKOCTb
YacTH TeJla U OT IJIOTHOCTHU KUJKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa Wil KOHCTPYHPOBAHUE JIOJKHU U ONPEIEICHUE

€€ rpy30N0bEMHOCTH.

Paznen 5. PaGoTa 1 MOIIHOCTH. DHEPrus.

Mexanuueckas padota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblYar, OJOK, HAaKJIOHHas TIUIOCKOCTh. IlpaBuio
paBHOBecHs peluara. [IpuMeHeHne npaBuiia paBHOBECHUS pblyara K OJIOKy. «30510To€
npaswiio» mexaHuku. KIIJ[ nmpocteix mexanuzmoB. [IpocTeie MexaHu3Mbl B OBITY U
TEXHUKE.

Mexanuueckass sHeprus. KuHeTmyeckas ©  NOTEHUUAIbHAs  SHEPTHS.
IIpeBpaiienre 0JHOTO BHJIA MEXAHMYECKOM DHEPTUM B IPYrod. 3aKOH COXPAHEHUS
DHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomel u onvimeol.

1. Onpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JBM)KEHHUU Teja 10

TOPU30HTAIBHOM ITOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUUA PaBHOBECHS pblyara.

3. Uzmepenue KII/I HaKITOHHOM MIIOCKOCTH.

4. H3y4yeHue 3aKOHA COXPaHEHUs MEXAHUYECKON YHEPIUH.

INJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHS I[IPOI'PAMMBI 11O
®OU3UKE HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUSA

N3yuenue pu3MKU Ha YpOBHE OCHOBHOTO OOIIEro 0Opa30BaHMs HAMpPaBIECHO Ha
JOCTUKEHHE JIMYHOCTHBIX, METANpPeIMETHBIX M MpPEeIMETHBIX 00pa30BaTeNIbHbIX
pe3yJIbTaTOB.

B pesynbrare nzyuenus pu3NKyd Ha YpOBHE OCHOBHOI'O OOIIIET0 0Opa3oBaHUs Y
oOyuatomierocs OyayT copMHpOBaHBI CIEAYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YaCTH:

e 1) maTpmoTH4Y€CKOro BOCIUTAHMS:

e — MPOSBICHHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUKCKOU
bu3nuecKoil HayKH;

e — IICHHOCTHOE OTHOLIEHHE K JOCTUKEHUSIM POCCUMCKUX yUEHBIX--(PU3UKOB;

e 2) rpamIaaHCKOro U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e — TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00OCYXIE€HHUU OOLIECTBEHHO 3HAYUMBIX U
THUUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHUN
buzukwy;



— OCO3HAHME BAXKHOCTU MOPAJIbHO--3TUYECKUX MPUHIMUIOB B JEATEIbHOCTU
Y4EHOrO;

3) 3¢TeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUATHE ACTETHUUYECKUX KayeCTB (PU3MUECKON HayKu: €€ TapMOHHUYHOIO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUSA:

— OCO3HAaHHWE IIEHHOCTH (U3NYECKOW HAyKH KaK MOIIMHOTO HWHCTPYMEHTA
MO3HAHUS MHpPA, OCHOBBI PA3BUTHUSl TEXHOJOTHH, BaKHEHIIEW COCTaBISIOLIEH
KYJIBTYPBHI;

— pa3BUTHE HAYyYHOM JIFOOO3HATENILHOCTH, MHTEpeca K UCCIeI0BaTeIbCKON
JEATEIIbHOCTH;

5) dopmMupoBaHus KyJbTYPHI 310POBbSl H 3MOIIHOHAJIBHOT0 0JIATOIOIy YU
— OCO3HAaHUE IIEHHOCTH 0e€30macHoro obOpas3a JKU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBuUil 0O€30MAaCHOTO TIOBEACHHS Ha
TpaHCIIOpTE, Ha JO0porax, C JJIEKTPUYECKUM U TEIJIOBBIM O0OpYTOBaHHWEM B
JIOMalIHUX YCIIOBHUSIX;

— c(hOpMHUPOBAHHOCTH HaBbIKA pedIeKCHHU, PU3HAHUE CBOETO MpaBa Ha OIMIMOKY
Y TAKOTO K€ MpaBa y APyroro 4ejioBeKa;

6) Tpy10BOI0 BOCIIMTAHMSI:

— AaKTHMBHO€ YYacTHE€ B PEUICHUWU MPAKTUYECKHX 3a7ad (B paMKax CEMbH,
o0pa3zoBaTeILHON OpraHu3aluu, ropojia, Kpasi) TEXHOJOTUUECKON U COIMaIbHON
HAIPaBJICHHOCTH, TPEOYIOIIMX B TOM YUCIIEe U PU3NUECKUX 3HAHHIM;

— MHTEPEC K MPaKTUUECKOMY M3Yy4YEeHUI0 npodeccui, CBsI3aHHbIX C (DU3UKOI;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

— OpHUEHTalMsI HAa TMPUMEHEHHE (U3MYECKUX 3HAHWUU JUIsl pelieHus 3ajad B
00JaCTH OKpYyXalomed cpeapl, IUIAHUPOBAHUS TIOCTYIKOB W OIICHKA UX
BO3MOKHBIX MOCJIEACTBUM JIJIsI OKPYKAIOIIECH CPEeJIbl;

— OCO3HaHHWE TJI00ATHHOTO XapakTepa HJKOJOTHMUECKHX MpoOieM M MyTed HX
pelieHus;

8) amanTanuM K M3MEHSIOIUMCH YCJIOBHAM COLUAJIBHOW W NPUPOAHON
cpeabl:

— MOTPEOHOCTH BO B3aMMOJICUCTBHUH TPU BBIMOTHEHUHN UCCIIEIOBAHUN U MIPOSKTOB
(bU3MYeCcKO HAMPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSAM JIPYTHUX;

— TIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO
NeSTEIbHOCTD;

— MOTPEOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM uucie GOPMYIUPOBAThH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;



— OCO3HaHHWE Me(HUIMTOB COOCTBEHHBIX 3HAHWW M KOMIIETEHTHOCTEH B 00JIaCTH

buzukwy;

e — IJITAHUPOBAHUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3UYECKUX 3HAHMIA;

e — CTpPEMIICHHE aHAJIM3UPOBATH U BBIABISATH B3aMMOCBSI3U MPHUPOJBI, OOIIECTBA U
HKOHOMHUKH, B TOM YHCIIE C UCTIOIb30BaHNEM (PU3UUECKUX 3HAHUM;

e — OIIGHKAa CBOMX JCWCTBUH C Y4ETOM BIMSHHS Ha OKPYXKAIOUIYIO Cpeay,
BO3MOYKHBIX INI00aJIBHBIX MOCIIEICTBUI.

METAIIPEAMETHBIE PE3YJIBbTATBI

B pesynbrare ocBOeHUS MpOrpaMMbl 1O GU3HKE Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHusi y oOydaromerocss OyayT cpopMUpOBaHbI MeTanpeAMeTHbIE
pe3yJbTaThl, BKIIOYAIONIME MMO3HABATEIbHBIC YHUBEPCAIbHBIC YUeOHBIC JCHCTBUS,
KOMMYHUKATHUBHBIE  yYHHBEpPCAJIbHbIC  y4eOHbIE  JIEUCTBUS,  PETYJISTHUBHBIC
YHUBEpCaIbHBIC YICOHbBIC TCHCTBUS.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe eiiCTBUSA

ba3oBble 1ornueckue aeiicTBUs:

e BBIBJISITH M XapaKTEepPU30BaTh CYIIECTBEHHBIE TMPU3HAKK OOBEKTOB
(ssBIIECHMI);

e YCTaHABIWBATh CYIICCTBEHHBIN MpPHU3HAK KJIAaCCH(PUKAIIMHA, OCHOBAHHUS IS
000011IeHHs U CPAaBHEHUS,

e BBIABISITH 3aKOHOMEPHOCTH W TMPOTHBOPEYHUS B paccCMaTpUBaeMbIX (akTax,
JAHHBIX U HAOJIFOICHUSIX, OTHOCAIIUXCS K (DU3NIECKUM SBJICHUSIM;

e BBIBJSITH TPUYUHHO--CIICJICTBEHHBIE CBA3U TPU HU3YYCHUH (HUUYECKUX
SIBJICHHH ¥ TIPOIIECCOB, JCJIaTh BBIBOJIBI C MCIOJB30BAaHUEM JCTYKTHUBHBIX U
WHAYKTUBHBIX YMO3aKJIIOUCHUW, BBIIBUTATh THIOTE3bI O B3aWMOCBS3SX
(U3UICCKUX BEIIMYNH,

e CaMOCTOSITEILHO BHIOMPATH CMOCOO perieHus y9eOHON (Pu3nyYecKor 3ajauu
(cpaBHeHME  HECKOJIBKUX  BApUAHTOB  pEIICHUs, BBHIOOp  Haumboiee
MOJIXOJISIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS:

e HCIMOJH30BATh BOMPOCH KaK UCCIIEIOBATEIHLCKII MHCTPYMEHT TIO3HAHUS;

e TMPOBOJWUTH MO CAMOCTOSITEILHO COCTABJIICHHOMY IUTAHY OIBIT, HECIOMKHBIHA
(Gu3MUecKril  SKCIEPUMEHT, HEOOJbIIOE HCccleqoBaHuE (U3UUECKOTO
SIBJICHUS;

e OLIEHMBATh HA MPUMEHUMOCTh U JOCTOBEPHOCTh UH(POPMAIIUIO, MTOTYUYEHHYIO
B XO0/JI¢ UCCJIEAOBAHMS WIIA SKCIIEPUMEHTA;



CaMOCTOSTENbHO (POPMYJIHPOBaTH OOOOIIEHUS W BBIBOJBI IO pe3yjbTaTaM
MIPOBEANEHHOIO HAOIIOEHUS, ONbITA, UCCIIEI0BAHMS;

MPOTHO3WPOBAThL  BO3MOXKHOE  JallbHEWIee  pa3BUTHE  (PU3HUECKHX
IPOLIECCOB, a TAKXKE BBIABUTATH MPEANOJIOKEHUS 00 UX Pa3BUTHUH B HOBBIX
YCJIOBUSIX U KOHTEKCTaX.

Pabora ¢ undpopmaunmeii:

IIPUMEHSATh PA3JIUYHBIE METOJbI, MHCTPYMEHTBI M 3aIlpOChl IIPU TIOUCKE M
orOope HHQOpPMAIMM WM JAHHBIX C Y4ETOM TMPEHJIOKEHHOW yueOHOU
puznyeckoil 3a1auu;

aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh U HUHTEPIPETUPOBATH HH(GOPMALIUIO
Pa3IMYHBIX BUJOB U POPM IIPEICTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaJbHYIO  (opMy  MpeAcTaBICHUS
MH(}OpMaUU U WUTFOCTPUPOBATH PEIIaeMbIe 3aa4l HECIOKHBIMH CXEMaMH,
auarpaMmmamu, HHOM rpadukoi U uX KOMOMHALUSMH.

KoMmyHnKkaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe NeiCTBUS:

B XoAe O0OCyXAeHUs y4eOHOro MmaTepuaa, pe3yibTaToB J1abOpaTOPHBIX
paboT ¥ MPOEKTOB 3aJlaBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOil TEMBI U
BbICKA3bIBaTh WJIEM, HAICJICHHbIE Ha pEIIECHUWE 3aJauyd U MOJAepKaHHe
01aro>keyIaTeIbHOCTH OOIIEHNS;

COTIOCTABJIATH CBOM CYKJEHUS C CYKICHUSIMHU IPYTMX YYaCTHUKOB TUANOra,
OOHapYXUBATh Pa3INUKMe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MICHhMEHHBIX TEKCTaX;

NyOIMYHO TPEJICTaBISATh PE3yJbTaThl BBINOJIHEHHOTO (DPU3MYECKOrO OIbITa
(3KCTIepUMEHTa, UCCIEeI0OBaHUs, IPOEKTA);

MOHMMATh M UCIHOJB30BaTh MPEUMYIIECTBA KOMAaHAHONW W MHIWBHUIYaITbHOM
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TpOOIeMbl;

NPUHAMATH 1IeJTH COBMECTHOM JeSTeIbHOCTH, OPTaHU30BBIBAThH JCUCTBUS TIO
e JOCTMKEHMIO: paclpedeiaTh poJid, 00CYXIaTh MPOLECChl U Pe3yabTaThl
COBMECTHOM pabOThI, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBITIOJHATH CBOIO YacTh PalOTHI, JOCTHTas Ka4eCTBEHHOTO pe3yibTaTa IO
CBOEMY HAIPABIICHUIO U KOOPAUHUPYS CBOM NEUCTBUS C IPYTHUMH UYJICHAMH
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa B OOMMHA NPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM YUACTHUKAMU B3aUMOJCHCTBHUSL.

PeryasiTuBHbIC YHHUBeEpCAJIbHbIE Y4eOHbIe 1eHCTBUS

Camoopranusanus:



BBISIBJISITH TIPOOJIEMBI B KU3HEHHBIX U YUCOHBIX CUTYAIHUSAX, TPEOYIOIMUX IS
pereHus GU3NIEeCKIX 3HAHU;

OpPHUEHTHUPOBAThCA B  Pa3IMYHBIX  MOAXOJAX  MPUHATHAA  PEIICHUIN
(MHIWBUIYyanbHOE, TMPHUHATHE pEIICHUS B TPYIIe, MPHHITHE pEIICHHMA
TPYIIION);

CaMOCTOSITENIFHO COCTAaBJISITh QJITOPUTM pEHICHHs] (PU3NISCKONW 3aJauul WIH
IJIaHa MCCIEAOBaHUS C Y4ETOM HUMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHPOBATH MIPeIiaracMbie BAPUAHTHI PEIICHUH;
JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpO.HB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTYyalluu U Mpejiarath 1jaH €€ N3MEHEHUS;
OOBACHATH  NPHUYMHBI  JOCTWXKEHUA  (HEJOCTHXKEHMS)  pe3yJbTaTOB
NEeSATEIbHOCTH, JaBaTh OLIEHKY NPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JIE€ATEIBHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS
(pu3MYECKOro HCCIe0BaHUs WM ITPOEKTA) HA OCHOBE HOBBIX 0OCTOSITENBCTB,
W3MEHUBLIMXCS ~ CUTyallud, YCTAaHOBJIECHHBIX  OMIMOOK,  BO3HHUKIIHUX
TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LEJIH U YCIOBUSIM;

CTaBUThb ce€0s1 HA MECTO JPYroro 4ejoBeKa B XOJI€ CIopa WM JUCKYCCHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;
MPU3HABAaTh CBOE MPABO HA OLIMOKY MpH pelIeHUH (PU3NYECKUX 3a7a4d WIH B
YTBEPKJICHUSIX HAa HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

HPEIMETHBIE PE3YJIBTATDI

K xonmy oOydenust B 7 kjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUN:

UCIIOJIb30BaTh MOHATHSA: (PU3UUYECKUE U XUMHUECKUE SIBJICHUS, HAOII0ICHHE,
AKCIIEPUMEHT, MOJIeNIb, TUIOTE3a, CAMHUII (PU3NUECKUX BEJIMYHMH, aTOM,
MOJIEKYJla, arperatHble  COCTOSHHMS  BellecTBa  (TBEpIOE,  KHUIKOE,
razoo0pa3Hoe), MEXaHU4YeCKOoe ABWKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEWHOE), TPAeKTOpUs, PaBHOJEHUCTBYIOIAs cuia, aedopmaims
(ynpyras, miacTudeckas), HEBeCOMOCTb, COOOIIAIOIITUECS COCY/IbI;

paznuuath siBaeHus (nuddys3us, TETIOBOE IBH)XEHHUE YacTHI[ BEIIECTBA,
PaBHOMEPHOE  JBWKEHHE,  HEPABHOMEPHOE  JIBUKEHUE,  WHEpIus,
B3aMMO/JICHCTBUE TEJI, PAaBHOBECHE TBEPJBIX TEI C 3aKPEIJIEHHON OChIO
BpallleHUs, Niepeiaya JaBJIeHUs TBEPABIMU TEIaMU, KUIKOCTIMU U Ta3aMu,
aTMocepHOE JaBJieHHE, IUJIaBaHWE TeJ, NPEBPAICHUS MEXaHUYECKON



SHEPruM) MO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX aHHOE (PU3UYECKOe SBICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYECHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpYXaIoIllEeM MHpEe, B TOM 4HCIE (PU3MUECKHE SIBICHUS B MPHUPOJE:
OPUMEPHI JBIKEHUS C PA3JIMYHBIMM CKOPOCTSAMM B JXHUBOM U HEXUBOU
OpUpOAE, ICHCTBHE CWIBI TPEHHS B IPUPOJAE M TEXHUKE, BIMUSHUE
aTMoc(epHOro JaBJIEHUs Ha KUBOW OpPraHU3M, IUIaBaHHUE PbIO, pblUyard B
TEJE 4YeJIOBEKa, MPU 3TOM MEPEBOJUTH MPAKTUYECKYIO 337ady B y4eOHYIO,
BBIJIETISITh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (DU3UUECKUX SIBJICHUM;
ONUCHIBAaTh W3YYECHHbIE CBOMCTBA TE€I U (PU3NYECKUE SBIICHUS, HCIOJIb3YS
(u3nueckue BeIMUYUHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, yTh,
CKOPOCTb, CPEIHsISl CKOPOCTh, CHJIA YIOPYIOCTH, CHJa TSDKECTH, BEC Tela,
CUJia TpEeHUs, JaBlieHHe (TBEPAOTO Teia, )KUAKOCTH, Ta3a), BhITATKUBAOIIAS
CWiIa, MexaHuyeckas padoTa, MOIIHOCTb, IIJIEYO CHJIbI, MOMEHT CHJIBI,
KOX(QOUIUMEHT TOJE3HOTO JEHCTBUS MEXaHU3MOB, KHHETHYECKass U
MOTEHIMANbHAS  JHEpPrusi), MNpU ONUCAHUU TNPABWIBHO TPaKTOBATh
(pU3HYECKUI CMBICH MCIOJIb3YEMbIX BEIMYMH, UX O0O03HAYEHUS U €IUHULIBI
(u3nyecKkux BEIMYUH, HAXOAUTHb (POPMYJIbL, CBS3bIBAIOIINE JAHHYIO
(¢u3znyecKkyr0 BEIMYMHY C JPYTMMHM BEJIUYMHAMH, CTPOUTH Trpaduku
U3YyYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEIUUNH;

XapaKTepHU30BaTh CBOWCTBA TN, (U3UUYECKUE SBJICHHUS U MPOIECCHI,
UCIIONIb3Yysl MpaBWIA CIOXKEHUA CUJl (BIOJb OJHOM mpsiMoi), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NMpaBUjIO paBHOBecHs pbruara (0si0ka),
«30JI0TO€ NPABHUIIO» MEXAHWKH, 3aKOH COXPAHEHUS MEXaHWYECKON IHEPIUH,
Py 3TOM JaBaTh CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alMChIBATH €TI0
MaTEMaTUYECKOE BhIPAKEHUE;

OOBACHATH (PU3MUYECKUE SBJICHUS, IPOLECCHl U CBOMCTBA TeJ, B TOM YHCIIE U
B KOHTEKCTE CUTYalUi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIATH
PUYUHHO--CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsSCHEHUE U3 1—2 JIOrMYecKux
miaroB ¢ omnopod Ha 1—2 W3y4YEeHHBIX CBONCTBAa (DU3UUECKUX SBJICHUMH,
($u3HUEeCKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemath pacu€THble 3a7auu B 1—2 AefcTBUS, UCTIONb3Ys 3aKOHBI U (DOPMYJIBI,
CBsI3bIBAIOIIME (PU3NYECKUE BEIMYMHBL: HA OCHOBE aHAJIM3a yCIOBUS 3ajadu
3alUChIBaTh KpPATKOE YCIOBHE, MOJCTAaBIATH (PU3NYECKUE BEITUUYMHBI B
(GopMyslbl ¥ HPOBOAUTH PACUYETHI, HAXOAUTh CIPABOYHBIE JIaHHBIE,
HEOOXOAMMBIE NIl  pEUIeHHMs  3aJad, OLIEHMBAaTb  PEATUCTUYHOCTD
MOJIy4€HHOUN (PU3NUECKON BETUUHHBI,

pacrmo3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO pPEIIUTh TpPH OMOIIU
(pu3nYeCKUX METO/OB, B ONKCAHUU MCCIEAOBAHUS BBIIEIATH MPOBEPSIEMOE



IpeAnoiaoKeHue (TUIoTe3y), pa3auvyarb U UHTEPHPETUPOBATH MOTYyUECHHBIN
pe3ynbTaT, HaXOAUTh OIMMOKKM B XOJAE OIbBITA, JENaTh BBIBOABI IO €rO
pe3ynbTaTam;

IIPOBOJUTH OIBITHI IO HAOIIOACHUIO (DU3UUECKUX SBICHUNA WIH (DU3UUECKUX
CBOUCTB Tel: (opMyIupoBaTh MpOBEpsEeMble MNPEATON0KEHHs, COOUpaTh
YCTAaHOBKY M3 MPEIJIOKEHHOTO 00O0PYJOBaHUs, 3alMCHIBATh XOJI OMbITA U
(GbopMyIHpOBaTh BHIBOIHI,

BBITIOJTHSITH TIPSIMBIE M3MEPEHUS PACCTOSHUS, BPEMEHH, MacChl Teia, 00béMa,
CWIbl U TEMIIEpAaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M IHU(PPOBBIX
npuOOpOB, 3aMHUChIBATh IOKAa3aHUs MNPUOOPOB ¢ yUE€TOM  3aJlaHHOMN
a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI;

MPOBOAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3UUYECKON BEJIUYMHBI OT
IPYTOM C WCIOJIB30BAHUEM TIPSAMBIX HW3MEPCHHH (3aBUCUMOCTH ITyTH
PAaBHOMEPHO JBUKYIIETOCS Tella OT BPEMEHH JIBUXKEHUS TeJla, CUIIbI TPEHUs
CKOJBKEHHUSI OT Beca Tella, KadecTBa OOpabOTKH IOBEPXHOCTEH Tl U
HE3aBUCHUMOCTH CHJIBI TPEHHUS OT IUIOMIAJAW COMPHUKOCHOBEHHUS TEJ, CHJIBI
VOPYTOCTH OT YJJIMHEHUS TPYKHWHBI, BBITAJKHBAIONIEH CHIBI OT 00BEMA
MOTPY>KEHHON YacTH Tejla M OT IJIOTHOCTHU JKUJIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTH TeJia, OT TJIyOWHBI, HA KOTOPYIO TMOTPYXKEHO TeNl0, YCIOBUUN
TUTaBaHUSL TeJ, YCJIOBUN paBHOBECHsS phluara W OJIOKOB), y4acTBOBaTh B
IJJAHUPOBAHUH yU4eOHOTO MCCIIEOBAHUS, COOMPATh YCTAHOBKY U BBITTOTHATH
U3MEPCHHUsI, CIEIys TPEeIIOKECHHOMY TUIaHy, (DUKCHPOBATh PE3yJIBTATHI
MOJIYYCHHON 3aBUCUMOCTH (DU3WYECKUX BEIMYUH B BUJC MPEITOKCHHBIX
TaOJIUIl U TPaPUKOB, J€JIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMS;
MPOBOJIUTH KOCBEHHBIC W3MEPEHHUS (U3MYECKUX BEIMYUH (TJIOTHOCTH
BEIIECTBA KUIAKOCTH U TBEPIOTO TEJa, CHJIa TPCHUS CKOJIBKCHHUS, TaBJICHUE
BO3/lyXa, BBHITAIKUBAIONIAS CHJIA, JCWCTBYIOIIAs Ha TOTPY)KEHHOE B
KHUIAKOCTH TeJ0, KOIPDHUIIUEHT MOJIE3HOTO JAEUCTBUS MPOCTHIX MEXAHU3MOB),
cienysi TPEMIOKEHHOW WHCTPYKIIMU: TPU  BBIIOJIHCHUH HW3MEpPEHUI
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIIATh 3HAUCHUE MCKOMOM
BCJTUYMHBL;

coOI0/IaTh TIpaBUIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ JabopaTOpHBIM
000pyI0BaHUEM;

YKa3bIBaTh MPHUHIIUIBI JCHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOUCTB: BECHI,
TEPMOMETp, JUHAMOMETp, COOOIIAIIIUECS COCyAbl, OapoMeTp, pblyar,
MOJIBM>KHBINA U HEMOJIBHXKHBIN OJIOK, HAKJIIOHHAS TIJI0CKOCTb;
XapaKTepU30BaTh  MPUHIUIBI  JCUCTBUS  W3YYCHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMNOPOM HAa WX OMUCaHUS (B TOM YHCIIE:
NOJIIUITHAKY,  YCTPOMCTBO  BOJONPOBOJAA, THUJPABIMYECKUM  Mpecc,



MaHOMETp, BBICOTOMEp, MOPIIHEBOI HACOC, apEOMETP), UCIIOJIb3Ysl 3HAHUS O
CBOMCTBAaX (PU3WYECKUX SIBICHUN W HEOOXOAMMBbIE (PU3UYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJUTH NPUMEPHI (HAXOIUTh HH(OPMALIUIO O TIPUMEpax) MPaKTUYECKOro
UCIOJb30BaHUS (PU3MYECKMX 3HAHUH B IOBCEAHEBHOM JKU3HHU JJIA
oOecnieueHrs 0€30MaCHOCTHU MPHU OOpAaIllEeHUH ¢ TPUOOpaMU U TEXHUYECKUMHU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbs M COOIONCHUS HOPM IKOJIOTUYECKOTO
MOBEACHHUS B OKPYXKAIOLIEH CPEAE;

OCYIIECTBIIATh OTOOp HMCTOYHUKOB uHpopmauuu B HWHTepHere B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3alpOCOM, Ha OCHOBE MMEIOLINXCS
3HAHUA © TYTEM CpaBHEHHUS PA3IMYHBIX HCTOYHUKOB  BBIJCIATH
uH(pOpPMAIIMIO, KOTOpas SBISAETCA MPOTUBOPEUYMBOM HIM MOXET OBITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBINOJIHEHUU YYEOHBIX 3aJaHUM Hay4HO--TIOMYJISIPHYIO
JIUTEpaTypy (pU3MUECKOro COAep KaHUs, CIPABOYHBIE MaTepUaibl, PECYpPCHI
cetu  HWHTepHer, BiameTh NOpuéMaMu  KOHCIEKTHPOBAaHUS  TEKCTa,
npeoOpa3oBaHusd HHPOPMALIMU U3 OJHOW 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbBIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOIICHMS Ha
OCHOBE 2—3 HCTOYHMKOB HWHGOpMAIMK (PU3NYECKOTO COACpPKAHUSA, B TOM
quclie MyOIMYHO JieaTh KpaTKUe COOOIEHUs O pe3yjbTaTax MPOEKTOB WIH
y4eOHBIX HCCIENOBAaHUM, TPHU 3TOM TPAMOTHO HCIONH30BaTh H3YYCHHBIH
NOHSATUMHBIN  ammapar Kypca (U3HKH, COMPOBOXKIATh BBICTYIJICHHUE
MPE3CHTALUEN;

OpU BBIMNOJHEHUH Y4YEOHBIX IPOEKTOB M HCCJIENOBAaHUN pacHpenessTh
00S3aHHOCTH B TpPYIIe B COOTBETCTBUM C TIOCTABICHHBIMU 3aJa4aMH,
CIIeIUTh 32 BBHIMOJHCHHEM IIJlaHa JICHCTBWH, aJIeKBaTHO OIICHUBATH
COOCTBEHHBI  BKJIAJ B  JCATENbHOCTh  TPYMNbBI,  BBICTPAUBATH
KOMMYHHKaTHUBHOE B3aMO/ICICTBHE, yUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K xoniy oOyueHus B 8 kjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKECHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAIUINUYECKUE U
amop(HbIe Teya, HACBIIIEHHBIN U HEHACHIIIEHHBIN Map, BIAKHOCTh BO3/yXa,
TEMIIEpaTypa, BHYTPEHHSS SHEPrUsl, TEIUIOBOW JBUTATEllb, 3JIEMEHTAPHBIN
JJIEKTPUYECKUN 3apsfl, DJIEKTPUUECKOE I10JIe, IMPOBOJAHUKU U JIUDIICKTPUKH,
IIOCTOSIHHBIN AJIEKTPUYECKUN TOK, MATHUTHOE I0JIE;

paznnyath SBJIEHUS (TEIUIOBOE pacHIMpEHUE M CXKaTue, TeIulonepenaya,
TEIUIOBOE PABHOBECHE, CMAYMBAHUE, KANWUISPHBIC SBIICHUS, HCHApPCHHUE,
KOHJIEHCAIUsl, IUIaBJ€HUE, KpucTaud3anus (OTBepAEeBaHUE), KHUIICHUE,



Terulonepeaaya (TEIONPOBOIHOCTb, KOHBEKIUS, U3IYUEHHE), HIEKTPU3aLIUs
TE€J, B3aMMOJICHCTBHE 3apsA0B, NECUCTBUS IEKTPHUUECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJCICTBME MAarHWTOB, JEMCTBUE MAarHUTHOIO TMOJIA Ha
IPOBOJHUK C TOKOM, D3JEKTPOMAarHWTHas HWHAYKLHSA) MO OINHCAHUIO MX
XapaKTEepPHBIX CBOMCTB U HA OCHOBE OINBITOB, JEMOHCTPUPYIOIIUX JIAHHOE
(uznyeckoe sSBICHUE;

pacno3HaBaTh  MPOSIBJIEHUE  M3YYECHHBIX  (PU3MYECKUX  SIBIICHUA B
OKpY)XaloIlleM MHpEe, B TOM 4YHCIe (U3MUecCKHe SBICHUS B MPHUPOJIE:
IOBEPXHOCTHOE HATSDKEHHUE M KAIIWJIISIPHBIC SIBJICHUS B IPUPOJIE, KPUCTAIUIBI
B npupoje, usnydenne CoisHua, 3amep3aHue BOAOEMOB, MOPCKUE OpH3BL,
oOpa3oBaHHME pOCHI, TyMaHa, WHEs, CHEra, JJICKTPUYECKUE SIBICHUS B
aTMocdepe, IEKTPUYECTBO KUBBIX OPraHW3MOB, MarHUTHOE TOJIe 3eMJIH,
Apel(d MoJrocoB, pojib MArHUTHOTO IOJISL JUIS KU3HU Ha 3eMile, MOJISIPHOE
CUSTHUE, TIPU 3TOM NEPEBOJIUTH MIPAKTUUECKYIO 3a/1auy B yU4eOHYIO, BBIICIATD
CYLIECTBEHHbIE CBOMCTBA (IIPU3HAKM) (PU3NUECKUX SBJICHUI;

ONKCHIBATh W3YYEHHBIE CBOMCTBA T€A W (PU3UUECKHUE SIBICHUS, HCIONb3YS
(u3nuecKrue BEIMYMHBI (TeMIlepaTypa, BHYTPEHHSAS SHEPrus, KOJIUYECTBO
TEIUIOTHI, yJIeJbHas TEINIOEMKOCTD BEILIECTBA, YAEIbHAS TEIJIOTA IUIABJICHNUS,
yleiabHas TeIoTa napooOpa3zoBaHus, yJelbHas TEIUIOTa CrOPaHUs TOILINBA,
KOA(PGUIUEHT MOJE3HOTrO0 JACWCTBUS TEIJIOBOW MAaIIUMHBI, OTHOCUTEJIbHAS
BIQXKHOCTb BO3/lyXa, JJIEKTPUUECKUN 3apsil, CHJA TOKA, JJIEKTPUUYECKOE
HaIpsHKEHUE, COIMPOTHUBICHHE MPOBOJHUKA, YACIBHOE COMNPOTUBIECHUE
BElIeCTBa, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO0 TOKa), MPU OMHCAHUU
OPaBWJIBHO TPaKTOBAaTh (PU3MUECKHM CMBICT MCHOJIb3YEMbIX BEJIWYMH,
0003HAYEHUs W E€IUWHULBI (PU3NYECKUX BEIMYHMH, HAXOIUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3UUECKYI0 BEJIMYMHY C JPYTMMH BEJIMYMHAMH,
CTPOUTH IpaUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIMYMH;
XapaKkTepu30BaTh CBOMCTBa Tel, (U3MUECKHUE SBJIEHUS U TPOLECCHI,
WCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO--KUHETUYECKON Teopuun
CTPOEHHUS BEIleCTBa, MPUHLMUII CYMNEPIO3UIMK TMoJed (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma Ui ydacTka LENH, 3aKOH
Jlxoyns—JIeHna, 3aKk0OH COXpaHEHHUs! SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO
(opMyITHUPOBKY 3aKOHA U 3alIUCHIBATh €M0 MaTEMATHUYECKOE BBIPAKCHHUE;
OOBSCHATH (PU3MYECKHE MPOLECChl M CBOWCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallUd NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSCHEHUE U3 1-2 JorHyecKux
1aroB ¢ oOmopod Ha 1-2 W3Y4YEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUH,
(Gu3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pemiath pacu€THBIC 3a/1aud B 2—3 MEWCTBUS, UCTIOJIb3Ys 3aKOHBI U (DOPMYIIBI,
CBSI3BIBAIONTUE (PM3MUCCKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1auu
3aIlAChIBATh KPATKOE YCIIOBUE, BBISIBIATh HEJIOCTATOK JAHHBIX ISl PEIICHUS
3a/1a4M, BBIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAMMBIC I €€ pEeIICHHS,
IPOBOJUTh PAacu€Thl W CpaBHHUBATh IIOJYYEHHOE 3HadeHUE (HU3NUECKOM
BEJIMUYMHBI C U3BECTHBIMU JJAHHBIMU;

pacro3HaBath MIPOOJEMBI, KOTOPhIE MOXHO PEIIUTh MPU [OMOIIU
(GU3HYECKMX METOJ0B, HCIOJIb3YS OIHMCAHWE WCCIICIOBAHUS, BBIICIAThH
MPOBEPSAEMOE  MPEIINOJIOKEHUE, OILECHUBATh  IPABUIIBHOCTh  ITOPAAKA
IIPOBEJCHUS UCCIICIOBAaHUSA, JI€1aTh BHIBOJIbI;

MPOBOAUTH OMBITHI MO HAOIIOICHUIO (PU3UYECKUX SBJICHUN WK (PU3NUECKUX
CBOMCTB TeJ (KanuJUISIPHBIC SIBJICHUSI, 3aBUCUMOCTD JIaBJICHHS BO3/lyXa OT €0
00bEMa, TemrepaTypbl, CKOPOCTH TPoIlecCa OCThIBAHUS U HAarpeBaHUsS TPHU
U3JIYYCHUHU OT I[BETA M3JTydaroliel (MOrjIomaroIieil) MoBepXHOCTH, CKOPOCTh
VCTIIAPECHUS BOJBI OT TEMIEPATYPhI KUJKOCTH U IUIOMIAANA €€ MMOBEPXHOCTH,
JJEKTpU3alMgd Tel W B3aUMOJCWUCTBHUE  JJIEKTPUYECKUX  3apsIOB,
B3aMMOJICUCTBUE MOCTOSHHBIX MAarHWTOB, BU3YAJIM3allMs MATHUTHBIX MOJIEH
MTOCTOSTHHBIX MAarHUTOB, JIEMCTBUS MAarHUTHOTO TOJII HA IPOBOJHUK C TOKOM,
CBOMCTBA 2JICKTPOMAarHuTa, CBOMCTBA AJIEKTPOJIBUTATENS TOCTOSTHHOTO TOKA):
dbopMyIHpOBaTh TMPOBEPSEMbIC TPEANOIOKEHHS, COOMpaTh YCTAaHOBKY W3
MPEJI0)KEHHOTO 000PY/I0BaHUS, OMUCKHIBATH XOJ OMbITa U (HOPMYJIHPOBAThH
BBIBOJIBI;

BBITIOJTHATD TIPSIMBIE U3MEPEHUSI TEMIEPATYPbl, OTHOCUTEIBHON BIIAXKHOCTHU
BO3/lyXa, CHWJIBI TOKAa, HAINPSKEHHS C HCIOJb30BAHUEM aHAJIOTOBBIX
NpuOOpOB W JATYMKOB (DU3WYECKUX BEIUYUH, CPAaBHUBATH PE3YJIbTAThI
U3MEpEHUM ¢ y4€ToM 3aJaHHON a0COJIFOTHOM MOTPEUTHOCTH;

MPOBOJIUTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOU (DM3UYECKOW BEIUYUHBI OT
Ipyrol C  WUCHOJIb30BAHMEM  NPSIMBIX  HM3MEpPEHHl  (3aBUCHUMOCTh
COINPOTUBIICHUS ITPOBOJHUKA OT €r0 JJIMHBI, IJIOM[ANA MOMEPEYHOTO CEUCHUS
Y YAEIBbHOTO COINPOTHUBIICHUS BEIIECTBA NMPOBOJHUKA, CUJIBI TOKA, UAYIIETO
yepe3 IMPOBOJHUK, OT HAINPsHKEHUS HAa MPOBOJHUKE, HCCIEIOBAHUE
MOCJIEIOBAaTEILHOTO M MapajuIeIbHOTO  COCIMHEHHWM  MPOBOJHUKOB):
MJIAHUPOBATH UCCIIEIOBAaHNE, COOMPATh YCTAHOBKY M BBITIOJHATH U3MEPEHUS,
cienysi TPEIJIOKEHHOMY IIaHy, (UKCHUPOBATh PE3YNbTAThl TMOJYyUYCHHON
3aBUCHUMOCTH B BHUJIE TaOIUI[ U rpadUKOB, JejJaTh BBIBOJBI IO pe3yJbTaTam
HCCIICAOBAHUS;

MPOBOJIUTh KOCBEHHBIE W3MEpeHUss (Qu3nueckux BenuuyuH (yaeiabHas
TEITIOEMKOCTh BEIIECTBA, COMPOTUBICHUE MPOBOJHUKA, pad0Ta U MOITHOCTh
BJIEKTPUYECKOTO TOKQ): TUIAHUPOBATh U3MEPEHMUS, coouparh



HKCIIEPUMEHTAIbHYI0 YCTAHOBKY, CII€Ays IpPENJOKEHHOW WHCTPYKLUHU, U
BBIYHCIISTH 3HAUCHNE BEIHUMHBI,

coOMI0aTh MpaBHUJia TEXHUKKA OE30MacHOCTH IpHU paboTe ¢ J1abopaTOPHBIM
000py1I0BaHUEM;

XapaKTepu30BaTh  NPUHUUIBl  JCHCTBUS  M3YyYEHHBIX HpUOOpPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM Ha UX ONUCaHUsA (B TOM YHCIIE: CUCTEMA
OTOIUICHUSI JJOMOB, TUTPOMETp, MapoBas TypOMHA, aMIIEpMETP, BOJIBTMETD,
CUETYMK DJIGKTPUUYECKOW HHEPrUH, SJIEKTPOOCBETUTEIbHBIC MPUOOPHI,
HarpeBaTelIbHbIE ANIEKTPONPUOOPHI (mpumepsl), AIEKTPUYECKUE
OPEIOXPAHUTEIH, IIEKTPOMArHUT, 3JEKTPOJBUTATENb MOCTOSHHOIO TOKa),
WCTIONB3YSl 3HAHUS O CBOMCTBaX (PU3MUYECKHX SIBICHUM U HEOOXOIUMBIC
duznyecKkue 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U HW3MEPHUTEIbHBIC
npuOOpHI 1O CXEMaM M CXEMaTHUYHBIM PUCYHKaM (KUAKOCTHBIM TEpMOMETD,
TEPMOC, TCUXPOMETpP, TUTPOMETpP, JABUTaTeldb BHYTPEHHETO CrOpaHMUs,
AIIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI DJIEKTPHUYECKHX IIelel ¢
MOCIIEIOBATEIBHBIM U TApaJUICIbHBIM COSAMHEHUEM 3JIEMEHTOB, pasziuyast
ycIIOBHbIE 0003HAYEHUSI 2JIEMEHTOB JIEKTPUUECKUX LIETIEH;

OPUBOJUTH NIPUMEPHI (HaAXOAUTh MH(OPMALIUIO O TIPUMEpax) MPaKTUIECKOro
UCTIOJb30BaHUS  (PU3MYECKMX 3HAHUH B TMOBCEJAHEBHOM JKU3HMU JJIs
oOecrneueHus 0€30MaCHOCTU MPU 0OpaIlEeHUHU ¢ MPUOOPaMU U TEXHUYECKUMU
YCTPOMCTBaMH, COXpaHEHUS 3I0POBbS M COOIIOACHHSI HOPM IKOJIOTHUECKOTO
MTOBEJICHUS B OKPYKAIOIIEH CPEJIE;

OCYIIECTBIATh MOUCK MH(pOpMaIuu (GU3NUECKOTO cojiepkanus B IHTepHeTe,
HAa OCHOBE HMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHHS JOIMOJHUTEIBHBIX
MCTOYHUKOB BBLICTATh WH(MOPMAIMIO, KOTOpAs SBISIECTCS MPOTHBOPEYMBOU
WJIA MOKET OBITh HEIOCTOBEPHOIA;

WCIIOJIb30BaTh MPHU BBHIMOJIHEHUH YYEOHBIX 3aJlaHUN HAy4YHO--TIOMYJISIPHYIO
JIUTepaTypy (pU3MUEecKoro coaepiKaHHs, CIpaBOYHbIE MaTepHajbl, PECYPChI
cetu  WHTepHer, BmameTe NpuéMaMu  KOHCICKTHPOBAaHUS  TEKCTa,
npeoOpa3zoBaHus HH(POPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaThb COOCTBEHHbIC IHUCHbMEHHBIE M KpaTKUE YCTHbIE COOOIICHHUS,
0000mass WHPOPMAIIMIO H3 HECKOJBKHX HCTOYHUKOB  (DHU3HUUYCCKOTO
COJIepKaHusl, B TOM 4YHuCie MyOJMYHO MPEACTABIATh PE3yIbTaThl MPOCKTHON
WIA MCCIIEN0BATENbCKON IEATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJIb30BATh
U3YYEHHBbIM MOHATUHMHBIM  ammapar Kypca (U3MKHM, COINpPOBOXKAAThH
BBICTYIUJIEHHE NTPE3EHTALUEN;

OpU  BBINOJHEHUH YYEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NUECKUX
IPOLECCOB pacHpelensTh OOS3aHHOCTM B TIPyNIE B COOTBETCTBUU C



MOCTaBJICHHBIMH 3a/1a4aMU, CJICIUTHh 3a BBIOJHEHHUEM IUIaHA JIECUCTBUU U
KOPPEKTUPOBAaTh €ro, aJeKBaTHO OLEHHWBAaThb COOCTBEHHBIM BKJAJ B
NEATENIbHOCTh TPYMIbI, BHICTPAUBATh KOMMYHUKATUBHOE B3aMMO/ICHCTBUE,
IPOSBIISISI TOTOBHOCTD pa3peniaTh KOHQIUKTHI.

K xonny oOydenus B 9 kjacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e HCIOJNIB30BATH MOHATHA: CHCTEMa OTCYETa, MaTepualbHas TOYKA,
TPAeKTOPHUS,, OTHOCHUTEIBHOCTh MEXaHHYECKOTO JBIDKEHUS, AepopMarius
(ympyrasi, TIacTHYecKasi), TpPEHHE, LEHTPOCTPEMUTEILHOE YCKOpPEHUE,
HEBECOMOCTh U TEpEerpy3kH, IEHTP TKECTH, aOCOIIOTHO TBEPIOE TEIO,
LEHTP TSKECTU TBEPAOIO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHUsd U
BOJIHBI, 3BYK, HHQPa3BYK U YJIbTPA3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKaja
ANIEKTPOMATHUTHBIX BOJH, CBET, OJM30PYKOCTh M JTaJbHO30PKOCTb, CIIEKTPbI
UCITyCKaHUs U TIOTJIONICHUS, aibda-, 0eTa- U raMma-u3ayyeHus, U30TOIbI,
SJIEpHAsl PHEPTEeTHUKA;

e paznuyaTh SBJIEHUA (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHENHOE
IBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JIBH)KEHHE, CBOOOIHOE
NaJ€HUE TeJl, PABHOMEPHOE JBIXKEHUE IO OKPYKHOCTH, B3aUMOJACHCTBUE
TEJ, PEaKTUBHOE JBHXKEHUE, KojeOaTenpHOe IABMKEHUE (3aTyXarolue u
BBIHYKJIEHHBbIE KOJIEOaHMs), PE30HAHC, BOJHOBOE JIBHKEHHUE, OTPAKEHUE
3ByKa, NPSAMOJMHEWHOE PACHPOCTPAHEHUE, OTPAXKEHUE U NPEIOMIICHHE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHHE OEJIoro CBeTa B
CHEKTP M CJIOYKEHUE CIEKTPAIBbHBIX LIBETOB, IUCIIEPCUS CBETA, €CTECTBEHHAS
PaAMOAaKTUBHOCTh, BO3HMKHOBEHWE JIMHEWYATOTO CIIEKTpa H3Iy4YEHUS) I10
OMMCAHUID WX  XapaKTepHbIX CBOWCTB M HAa OCHOBE  OIbITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBIICHUE;

e pacmo3HaBaTh  TPOSIBIEHUE  M3YYEHHBIX  (UBUMYECKUX  SBJICHUUA B
OKpYXaromeM MHupe (B TOM 4YHCIe (PU3NYECKHE SBICHUS B MPHUPOJIE:
MPUJIUBBL U OTJIMBBI, JBUXKEHUE IUIaHeT COJMHEYHOW CUCTEMBI, PEaKTUBHOE
JBIDKCHUE JKMBBIX OPraHU3MOB, BOCIPUSITHE 3BYKOB JKMBOTHBIMH,
3EMJIETPSICEHNE, CEICMUYECKHUE BOJIHBI, IlyHAMU, X0, [IBETA TEJI, ONTUYECKUE
SIBJICHUSA B pupoJie, OuooruuecKoe NENCTBUE BUJIUMOTO,
yIbTPA(PUOIETOBOTO W  PEHTITEHOBCKOTO  M3JIyYEHUH, €CTeCTBCHHBIN
PaAMOAaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, pPaJAUOAKTHUBHOE W3IyUeHUE
IPUPOJHBIX MUHEPAJIOB, IEVCTBUE PAIMOAKTUBHBIX U3IYUYEHHUI HA OPTraHWU3M
YeJoBEeKa), MpPU 3TOM TMEPEBOJAUTHh MPAKTUYECKYIO 3aJadyy B y4eOHYyIO,
BBIJICIISITH CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (PM3UUECKUX SIBICHHM;

e OIKCHIBATHh M3YYCHHBIC CBOWCTBA TEN M (DU3WYECKUE SIBIICHUS, HCTOIB3YS
¢u3nueckue BeTUYMHBI (CpelHssl M MIHOBEHHass CKOPOCTb Tela IIpH



HEPABHOMEPHOM JBUKEHUHU, YCKOPEHHUE, TIepeMelleHne, MyTh, YrioBas
CKOpPOCTb, CHJAa TPEHHUSA, CUja YIPYrOCTH, CHJIA TSKECTH, YCKOpPEHUE
CBOOOMHOTO TAaJaEHHUs, BEC TeNa, HWMIIYJbC Tela, UMIYJIbC CHIIBI,
MexaHudeckass padoTa W MOIIHOCTh, IOTEHIMAJIbHAsT DSHEPrusi Tea,
MOJHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs DSHEPTUs CKaTOU
NPYXUHBI, KHHETUYECKas dHEPrus, MOJHAsS MEXaHWYECKasi YHEPIrusi, IEPHO/T
M 4acToTa KoJIeOaHWM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa W BBICOTA TOHA,
CKOpPOCTb CBETa, II0Ka3aTeldb NPEJOMJIEHUS Cpelbl), IpU ONUCAHUU
NpaBUWIBHO TPAKTOBATh (PU3UYECKUM CMBICT MCIOJIb3YyEeMbIX BEJIMYHUH,
0003HAaUeHUsS W E€IUHULBI (PU3NYECKUX BEJIMYUH, HAXOAUTH (DOPMYIIBI,
CBA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIMYMHY C JOPYTMMHU BEJIMYMHAMU,
CTPOUTH TpaPUKHU U3yYEHHBIX 3aBUCUMOCTEHN (DU3NUYECKUX BEIUYMH;
XapaKTEepHU30BaTh CBOWCTBA Ted, (U3UYECKUE SABJICHHUS U IPOILECCHI,
UCIIONb3Ysl 3aKOH COXPAHEHUs SHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS,
NPUHLHUI CYNEPIIO3UIINU CUJI, IPUHIIUI OTHOCUTENBHOCTH [ anmumes, 3aKOHbI
HproTOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3AKOHBI OTPAKEHUS U MTPETOMIICHUS
CBETa, 3aKOHBI COXPAHEHHUS 3apsI0BOIO0 WU MACCOBOI'O YHUCEN MPU AEPHBIX
peakuusXx, TMpU OTOM JlaBaTh CJIOBECHYIO (HOPMYJIUPOBKY 3aKOHa U
3alUChIBATh €70 MAaTEMAaTUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOWCTBAa TE€l, B TOM 4YHCIE U B
KOHTEKCTE€ CUTyalud NPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBISATH
MPUYUHHO--CJIE/ICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKHUX
IaroB C OMopod Ha 2-3 W3YYEHHBIX CBONCTBA (U3MUECKUX SBJICHUMH,
(pu3nYeCKUX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIC 3a/1ayu (ONMUpAIOLIUECcs Ha CUCTEMY U3 2—3 ypaBHEHUM),
UCIIOJIb3Ysl 3aKOHBI M (DOPMYJIbI, CBS3bIBAIOIIME (PU3MUYECKHE BETUUYMHBI: Ha
OCHOBE aHallM3a YCJIOBHS 33JauM 3alUChIBaTh KPaTKOE YCJIOBHUE, BBISBISATH
HEJIOCTAIOIINE WM W30BITOYHBIE JaHHBIC, BHIOMpPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIC IS  PEIICHUs, TPOBOAUTH pacdy€Thl ©  OIICHUBATH
PEATUCTUYHOCTD MOJIyYeHHOTO 3HAaUCHUS (PU3HUECKON BEIMYUHBI,
pacno3HaBaTh MPOOJIEMbI, KOTOpPbIE MOXHO PpEIIUTh MpPU MOMOILIHU
(Gu3HUEeCKUX METOJI0B, HCIOJIb3ysl OIKMCAHWE WCCICIOBAHUSA, BBIICIAThH
MpOBEPSEMOE  MPEANOJIOKEHHE, OLEHUBaTh MNPABWIBHOCTh  MOpPSIKA
MIPOBEJICHUS UCCIIEA0BaHUs, JI€JIaTh BbIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTAThI
HAOJIIOICHUI U OTIBITOB;

IPOBOJUTH OIBITHI IO HAOMIOACHUIO (PU3UUECKUX SBICHUNA WM (DU3UUECKUX
CBOMCTB Tea (M3ydeHUE BTOpPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS
SHEPruM, 3aBHUCUMOCTh IMEpHOoJa KOJeOaHWW NPYKUHHOTO MasTHHUKA OT
MaccChl Ipy3a M >KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTH OT aMILUIUTY/IbI



MaJbIX KOJEOAHWM, MPSAMOJMHEHHOE PacIpOCTPAHEHUE CBETA, PA3JIOKEHUE
0enoro cBeTa B CHEKTP, U3YUCHHUE CBOMCTB N300paKeHUS B TNIOCKOM 3€pKajie
U CBOMCTB M300pa)keHHUS MpeAMeTa B coOuparoiiei JuH3e, HaOIofeHHe
CIUIOLIHBIX U TUHEHYATHIX CIIEKTPOB U3IIYUYECHHS): CAMOCTOSATEIBLHO COOUpaTh
YCTaHOBKY M3 U30BITOYHOIO Habopa 000pYyI0BaHUS, ONTUCHIBAThH X0/ OMbITA U
€ro pe3yJibTaThbl, POPMYIUPOBATH BHIBOIBI;

MPOBOANTH TPU HEOOXOIMMOCTH CEpHUIO0 MPSMBIX HM3MEPEHUH, OMpeess
CpeaHee 3HaueHHEe U3MepseMoil BenuuuHbl  ((POKycHOEe paccTosHHE
coOuparoiieid  JIMH3bI), OOOCHOBBIBATH BBIOOp crHocob0a HU3MEPEHHS
(u3MepuTeapLHOTO MpUdopa);

NPOBOAWTH  HCCIIEIOBAHUE 3aBUCUMOCTEH  (U3WYECKUX BEIHYHMH C
MCIIOJIb30BaHUEM TPSIMBIX U3MEPEHHUH (3aBUCUMOCTD MyTH OT BPEMEHU MPH
PAaBHOYCKOPEHHOM  JIBWOKEHMM 0€3 HadaJbHOM CKOpPOCTH, Mepuoia
KoJIe0aHUIl MaTEMaTUYECKOr0 MasTHUKA OT JJUHBI HUTH, 3aBUCUMOCTHU yIJia
OTpaXEHUs CBETA OT yIjla MaJeHUs U yria MpeJOMIICHUs OT yIia MaJeHUs):
IUIAHUPOBATh  HCCJEOBAHUE, CaMOCTOSITENIBHO COOMpaTh YCTaHOBKY,
(GuKCHPOBATh PE3yNbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEITUYHUH
B BUJie Tabuuil U TpaduKoOB, AeJaTh BBIBOBI IO Pe3yJibTaTaM MCCIEIOBAHNUS;
IPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYHH (CPEHSs CKOPOCTh
U YCKOpPEHHME Tejla IMpU pPaBHOYCKOPEHHOM JIBIDKEHUHU, YCKOPEHHE
CBOOOMHOTO TaaeHUsA, KECTKOCTh NPYXKHUHBI, KOIPPHUIMEHT TPEHUS
CKOJIb)KEHUS, MEXaHW4yeckas pabdoTa M MOIMHOCTb, YacTOTa M TIEPUOJ
KoJIeO0aHUII MaTeMaTUYECKOro U MPYXUHHOTO MasTHUKOB, ONTUYECKasl CUIIa
coOuparomien JIMH3bI, PaJuOaKTUBHBIA (OH): IUIAHUPOBATH H3MEPEHUS,
cOOMpPAaTh IKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBITIONHSATH U3MEPEHUS, CICTYS
NPEIOKCHHON  MHCTPYKIIMHM, BBIUMCIATh  3HAYEHHE  BEIUYMHBI U
aHAJIM3UPOBATH MOJYYCHHBIE PE3YNIbTAThI C YUETOM 3aJJaHHOW TOTPEITHOCTH
W3MEpPECHU;

coOMI0/IaTh TIpaBUIa TEXHUKH O€30MacHOCTH MpU padoTe ¢ JabopaTOpHBIM
00opy10BaHUEM;

pa3nuyaTh OCHOBHBIE TMPHU3HAKM M3YYCHHBIX (PU3NYECKUX MOJENeH:
MaTepuagbHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUCUHBI HCTOUHUK CBETA,
Jqy4y, TOHKas JIMH3a, IUIAHETapHash MOJEIb aToMma, HYKJIOHHas MOJEIb
aTOMHOTO $1/1pa;

XapaKTepu30BaTh  MPUHIUIB  JEUCTBUS  M3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMNOpPOM HA HMX ONHCAHUS (B TOM YHUCIE:
CHHUIOMETP, AAaTYUKHU MOJIOKEHHUS, PACCTOSTHUS M YCKOPEHHUSI, paKeTa, 3X0JIO0T,
OYKH, TMEpPUCKON, (oToanmapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOTI,



J03UMETp, Kamepa BuibcoHa), HCHONMB3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKHUX
SBIICHUIN ¥ HEOOXO0IMMBbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

e HCIOJb30BATh CXEMbl M CXEMAaTUYHBIE PUCYHKU H3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, U3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTHUYECKUX MPOLIECCOB MPHU
pelIeHUH  y4yeOHO--TIPaKTUYECKUX  3aJad, ONTHYECKUE CXEMbl A
MOCTPOEHUS U300PAKEHUM B IJTIOCKOM 3€pKajie U COOMparoleH JIMH3E;

e TPHUBOJUTH MPUMEPHI (HAXOAUTh UH(POPMAIIHIO O TPUMEPaAX) MPAKTUYECKOTO
UCIIONIb30BaHUsl  (PU3WYECKUX 3HAHUW B TOBCEJHEBHOW JKU3HH  JUIS
oOecnieueHus 0€30MaCHOCTH MU OOpallleHUuu ¢ MpUOOpaMu U TEXHUUYECKUMHU
yCTPOMCTBAMHU, COXPAHEHHUSI 3JOPOBBS U COOJIIOJIEHUSI HOPM 3KOJIOTHYECKOIO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

e OCYIIECTBIIATH NOUCK MH(pOpManuu puzndeckoro cogepxxanusa B UntepHere,
CaMOCTOSATENbHO  (POpMYyJIMpYsl TOWCKOBBIM  3ampoc, HAXOIUTh IIyTH
ONpe/eNeHUs] JOCTOBEPHOCTH IOJyYEHHOM MH(POpMAUM Ha OCHOBE
UMEIOIINXCS 3HAHUM U JOTIOJTHUTEIBHBIX UICTOYHUKOB;

e HCIMOJb30BATHh IMPHU BBHINOJHEHUM YYEOHBIX 3aJaHUN HAyYHO--TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAEpKAHUS, CIPABOYHBIE MaTEpHAlIbl, PECYPCHI
cetu MHTepHeT, BiageTp NpUEMaMH  KOHCIEKTUPOBAHUS  TEKCTA,
npeodpazoBaHusi UHPOPMAIIUU U3 OJJHOW 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE
nH(pOpMaMU U3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOrO COAEpPKaHUS, MyOIUYHO
MPEACTABIATh PE3YIbTaThl IPOESKTHOW MIIM UCCIEIOBATENbCKON NEATEIbHOCTH, IPU
3TOM TI'PAMOTHO HCIIOJIb30BaTh M3YYEHHBIM IOHATUMHBIA amnmapar u3y4aemMoro
paznena (U3MKK W CONPOBOXKIATh BBICTYIUIGHHWE MpE3eHTalMed ¢ y4EéTom
0COOEHHOCTEW ayAUTOPHUHU.



YYEBHO-METOJIUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA

» dmsuka, 7, 8, 9 ximace/ [leprimkun A.B., O01mecTBO ¢ orpaHUYCHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenbcTBO
«ITpocsenienue»

METOINUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

OrnopHbIe KOHCIIEKTHI U aud depeHITMpoBaHHbIe 3a/1auu 110 ¢pusuke 7 8§ 9
kiaccel, A.E. Mapon, E.A. MapoH.

Co6opnuk 3am1au o ¢pusuke. K yueonukam A.B.Ileppimkuna u ap. «Pusuka-
T», «DPusznka-8», «duszuka-9», A.B.Ileppikus.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
MHTEPHET

http://www. uchportal.ru/video - Yuaurtenbckuii mopran

http://videouroki.net

http://internetUrok.ru

http:// school.yandex.ru

https://m.edsoo.ru



