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IHHOACHUTEJIBHASA 3AIINCKA

ConeprxaHue mporpamMmbl HaIIpaBieHO Ha (POPMUPOBAHKUE €CTECTBEHHOHAYYHOI IPAMOTHOCTH YYaIIUXCS U
OpraHu3aIuIo U3y4eHus] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOKHOCTHU TpeIMETa
B peanu3anuu TpedoBanuii ®I'OC OO0 k mIaHUpyeMbIM JIMYHOCTHBIM U METAINIPEIMETHBIM pEe3yIbTaTaM
o0y4eHus1, a TaK)Ke MEeXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHwMsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc ¢pusnkn — cucremooOpas3yromuii Al €CTECTBEHHOHAYYHBIX YU€OHBIX IPEIMETOB, IIOCKOIIBKY
(u3nyecKue 3aKOHBbI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHU, N3y4aeMbIX XUMUEH, OMOJIOTHEH, acTpOHOMUEN
u pusnyeckoit reorpadueii. usuka — 3TO MpeaAMET, KOTOPHIA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPA, HO U IIPEIOCTaBIIsAET Hanboiee ICHbIe 00pa3iibl IPUMEHEHUS! HAYYHOTO
MeTO/1a TO3HAaHUS, T.€. crioco0a MoIy4eHHsl TOCTOBEPHBIX 3HaHMM o mupe. Hakonen, ¢pusuka — 310
MIPEAMET, KOTOPBIM HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IPEAMETAaMU JOJDKEH AAaTh IIKOJIbHUKAM
MpeJicTaBiIeHHE 00 YBJIEKATEIbHOCTH HAyYHOTO HCCIIEI0BAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS

HOBOT'O 3HAHH.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00I1ero 00pa3oBaHus COCTOUT B
(hOopMHUPOBAHUN €CTECTBEHHOHAYYHOUW IPaMOTHOCTH M MHTEpECa K HAyKe Y OCHOBHON MacChl 00yJarOIINXCs,
KOTOpBbIE B TalbHEHIIEM OyIyT 3aHATHI B CAMBIX pa3HO 00pa3HbIX cdepax aestenbHocTH. Ho He MeHee
BaXHOM 3a/1a4eil ABJISETCS BBIABICHHUE U MOATOTOBKA TATAHTJIMBBIX MOJIOJBIX JIFOAEH JUIsl TPOJOIIKEHHS
o0Opa3oBaHus U AajbHEHIIEH TPopecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3/ITaHUM HOBBIX TeXHOJOIMH. COracHO MPUHATOMY B MEXIyHApOJAHOM COOOIECTBE
omnpeneneHuto, «EcrecTBeHHOHAay4Hasi TPAMOTHOCTbD — 3TO CLIOCOOHOCTB Y€I0BEKA 3aHUMATh aKTHBHYIO
IPaXXIaHCKYIO MO3HUIMIO O OOLIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro rOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HJiesIMU. HaydHO rpaMOTHBIHM YeToBEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU IPOOIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYET OT HEro CIEAYIOINUX KOMIETEHTHOCTEM!:

— HAY4YHO OOBACHATH SIBJICHUS,
— ONCHHMBATb U IIOHHUMATh 0COOEHHOCTH HAay4YHOI'O UCCIICAOBaHUA,
— HHTCPHPETUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3ATCIbCTBA UIA IIOJIYYCHHA BBIBOJOB.

N3yuenue pu3nku ciocoOHO BHECTH PEIIAIONINN BKIaA B (POpMHUpOBaHHE €CTECTBEHHOHAYUHOM
IPaMOTHOCTH 00YYarOIIHUXCSL.

HEJIN U3YYEHUSA YYEBHOI'O ITIPE/IMETA «®PU3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
MperoiaBaHus yueOHOTO MpeaMeTa

«Pu3ukay B 00pa3oBarenbHbIX opranu3anusix Poccuiickoit @enepannu, peaau3yonmx OCHOBHbIE
o0rmieoOpa3oBaTebHble MPOrpaMMBbl, yTBEpkAEHHOI pemenreM Koserun MunucrepcTBa
npocserenus Poccuiickoit @enepanuu, npotokon ot 3 aekadps 2019 r. Ne I[TK-4BH.

Lenu u3ydyenus Gpu3uKu:

— npuoOpeTeHre HHTepeca U CTPEMIICHHUS 00YJaIOLINXCS K HAYYHOMY U3YUEHHUIO MPHPOJIBI,
pa3BUTHE MX MHTEJUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

— pa3BHUTHE NPEICTABICHUI O HAYYHOM METO i€ MO3HaHUA U (POPMUPOBAHUE UCCIIETOBATEIBCKOTO



OTHOIICHUSA K OKPYIKAIOUIUM SIBJICHUSM,

— (dopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHHS MATEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (dopmupoBaHUEe MPEACTABICHUIA O POIU PU3UKH JJIs1 PA3BUTHUS APYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BUTHE MPEICTABICHUI 0 BOZMOXKHBIX chepax Oymymieil mpoQecCHoHaNbHOM NeITeTbHOCTH,
CBSI3aHHOU C (DU3HMKOH, MOATOTOBKA K JAJIbHEHIIIEMY 00YYEeHHUIO B 3TOM HAIIPABJICHUH.

JlocTmkeHue ITUX 1eJIei Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00SCIICUNBACTCS PEIICHUEM
CIIEIYOLIMX 33/[ay:

— MpUOOpEeTEeHHE 3HAHUHN O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKUX, TETVIOBHIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpUOOpPETeHNE YMEHUN OMUCHIBATH U OOBSICHATHh (PU3UUYECKUE SBJICHUS C UCTIOJIb30BaHHEM
MOJIyY€HHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIITNX PACUETHHIX 3a/a4 C UCIIOJIb30BaHUEM (DU3UIECKUX
MO/IeNIel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHUH HAOII0JaTh MPUPOHBIE SIBICHHS U BBITIOIHSTD OTBITHI, JJAOOpAaTOpPHbIE pabOTHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;

— O0cBoeHHUE TPUEMOB PaboThI ¢ HHMOpMaIel GU3NIECKOTO COIep KaHuMs, BKII0Yast HH(PpOpMAaIUio o
COBPEMEHHBIX IOCTH)KCHUSAX (DU3UKU; aHATM3 U KPUTHUECKOE OLICHUBaHHE HH(POPMAITUH;

— 3HaKOMCTBO c0 chepamu mpodecCHOHATBHOMN IeITeTbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBaHHBIMHU Ha IOCTHKCHUAX (PU3NICCKON HAYKH.

MECTO YYEBHOI'O ITIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiasercs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT uyueHue pusuku Ha 6a30BOM ypoBHE B 7
KJ1acce B 00péMe 68 yacos 110 2 yaca B HEHEIIO.



COJAEPKAHME YYEBHOI'O ITIPEIMETA

Pazjnen 1. ®usuka u eé posib B I03HAHUM OKPY:KAKOIIEr0 MUPA

du3nka — HayKa 0 MPUPOJEC, U3ydaeT (PU3NIeCKHe SIBICHUS: MEXaHUIECKHE, TCIIJIOBBIE, dJICKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenmmuuHbl. M3mepenne pusnueckux Bennand. Ouzndeckue nmpuodopsel. [lorpenrHocts
n3MepeHnil. MexayHapoJiHasi cucTeMa €QuHUILL.

Kak ¢u3uka u qpyrue eCTeCTBeHHBIE HAYKH U3YYarOT MPUPOAY. ECTecTBeHHOHAYYHBIN METO] IIO3HAHUS:
HaOJI0/ICHHE, IOCTAaHOBKA HAYYHOTO BOTIPOCA, BBIIBIYKCHHUE THITOTE3, IKCIICPUMEHT 110 TTPOBEPKE TUTIOTE3,
oObsicHeHue HaboaeMoro sBiieHus. Onucanne pU3nYecKux sIBICHUH ¢ TOMOIIBIO MOJICTICH.

JdeMoHcTpanuu
1. MexaHI/I‘-ICCKI/IG, TCIIJIOBBIC, DJICKTPUYICCKUEC, MATHUTHBIC, CBETOBLIC SIBJICHU .

2. ®usznueckue MprOOPHI U MPOIIeTypa MPSIMBIX U3MEPEHUH aHAIOTOBBIM M IU(POBBIM TPUOOPOM.

JlabopaTopHble paGoThI U ONBITHI

1. Onpenenenue MeHBI JENCHUS MIKAJIBI U3MEPUTEIBHOTO MpHOOpa

2. 3amepenue paccTosTHAN

3. U3mepenne 00bEMa )KHIKOCTH M TBEPIOTO Tella

4. OnpeneneHue pa3MepoB MaJIbIX TEIl

5. M3mepenue TemriepaTypsl MPU MOMOIIH KUIAKOCTHOTO TEPMOMETPA U JATYHKA TEMIIEPaTyphl

6. [IpoBeaeHME UCCIIEOBAHUS IO TTPOBEPKE TUITOTE3bI: TATBHOCTH IMOJIETA MAPHKA, MYIEHHOTO
TOPU30HTAIIBHO, TeM O0JIbIIIe, YeM OOJIBIIIE BHICOTA MTyCKa

Pa3nen 2. [lepBoHavajibHbIe CBeIeHHs 0 CTPOEHUH BellecTBA

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. OMNbITHI, JOKa3bIBAIOLIUE JUCKPETHOE CTPOEHUE BEILIECTBA.

HBI/I}KGHI/IC HacCcTHIl BEIICCTBA. CBi3b CKOPOCTH ABMIXCHHA HaCTHUIl C TeMnepaTypoﬁ. BpOYHOBCKOG
JABUIKCHUC, ,Z[I/I(b(bYSI/IH. BS&HMOI{GIZCTBHG YacCTHUIl BEHIECTBA: IIPUTAKCHUC U OTTAJIKUBaHHUCE.

ArperaTHLIe COCTOsAHMA BEIICCTBA: CTPOCHHUEC I'a30B, )I(H,Z[KOCTGI;’I u TBépI[BIX (KpI/ICTaJ'IJ'II/I‘{CCKI/IX) TECII.
BzanmocBsa3n MCKIY CBOMCTBaMHU BCIICCTB B PA3HBIX arp€raTHbIX COCTOAHUAX U X aTOMHOMOJICKYJISIPHBIM
CTPOCHHCM. Oco0OeHHoCTH arpe€raTHbix COCTOSIHUM BOJBI. Bzanmocss3p MCKIY CBOMCTBaMH BEILIECTB B
Pa3HBIX arp€raTHbIX COCTOSHUAX U HX ATOMHOMOJICKYJIAPHBIM CTPOCHUEM. OcobeHHOCTH arperaTHbiX
COCTOSIHUM BOJIBI. OcobeHHOCTH arperaTHbixX COCTOSTHUM BOJBI.

JdeMoHcTpanun

— HaOmoienne OpOyHOBCKOTO JBHMIKEHMS

— HaOmonenune nuddysun

— HaOmoienue sBneHui, 00bACHAIOMMXCS MPUTHKEHUEM HIIM OTTAIKMBAHUEM YaCTHUI] BELIECTB
JlabopaTopHbie paGoThI U ONBITHI

— OrmeHka aAuaMeTpa aToMa METOI0M PsI0B (€ HCIoJIb30BaHUEM (oTorpaduii)

— OnbITh IO HAOMIOICHUIO TETJIOBOTO PACHIMPEHHUS Ta30B

— OnbITH 10 0OHAPYKEHUIO ASHCTBUS CUII MOJIEKYIISIPHOTO MPUTSHKEHUS

Pa3pnen 3. /IBu:kenne U B3auMOIeCTBUH
Mexanuueckoe aBuxkeHue. PaBHoMepHOe U HepaBHOMepHOe BMkeHHe. CKopocTh. CpeliHsist CKOPOCTh TPU
HEPAaBHOMEPHOM JIB>KCHUH. Pacd€r Iyt U BpeMeHu JBUKEeHUs. PABHOMEPHOE U HEPaBHOMEPHOE JIBU-



xeHue. CkopocTs. CpeiHas CKOPOCTh P HEPABHOMEPHOM ABM)KEHUU. Pacuér myTu U BpeMeHU IBUKEHUS.

SIBnenue nHepuMU. 3aKOH HHEpLUUU. B3anmoeiicTBre Ten Kak IpUuYrMHa U3MEHEHHS CKOPOCTHU JABHKEHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTs BemecTBa. CBs3b MJIOTHOCTU € KOJIMYECTBOM MOJIEKYII B
enuHUIe 00bEMA BelecTBa.

Cuna xak xapakTepucTuKa B3auMoiencTBus Tes. Cuna ynpyroctd u 3akoH ['yka. Mi3mepenue cuiisl ¢
IIOMOIIBIO TUHAMOMETpA. SIBlIeHUE TArOTeHUs U cuiia TsbkecTu. Cua TsxecT Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocts. CrioxeHue cuil, HallpaBJIEeHHBIX 110 0AHOM npsiMoid. PaBHoelicTByromas cuit. Cuna
TpeHus. TpeHue CKoJIbKEeHUs U TpeHue rnokosi. Tpenue B npupoae u texuuke (MC).

JdeMoHcTpanuu
1. Habnronenne MexaHM4ecKoro ABMKEHUS Tena
2. VI3MepeHne CKOpOCTH MPSMOJIMHEWHOTO JIBYKEHUS
3. HabGnronenue siBeHMsI MHEPITUH
4. HaGnroneHre N3MEHEHUs1 CKOPOCTH MTPU B3aUMOJAECHCTBUM TEN
5. CpaBHEHHE Macc 10 B3aUMOJIEHCTBHUIO TEI
6. CroxeHue CHJI, HalPaBJICHHBIX 110 OJHOM MPSMO

JlaGopaTopHblie padoThbI M ONBITHI

1. OmnpenenieHre CKOPOCTH PAaBHOMEPHOTO JBIMKCHHUsS (IIapHKa B )KHJIKOCTH, MOJICTH JICKTPHIECKOTO
ABTOMOOWIISI M T. 1I. )

2. Onpenenenne cpeTHEN CKOPOCTH CKOJIBKEHHs OpycKa WM MIapHuKa MO HAKIIOHHOH IIIOCKOCTH 3.
Onpenenenne IIOTHOCTU TBEPJIOTO Teja

4. OnbITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTshKeHUS (1eopMaliii) mpy>KUHBI OT MPUIIOKEHHOMN
CHJIBI

5. OMbITHL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUS OT Beca TeJla U XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH

Pa3nen 4. /laBjienue TBEPABIX TeJl, )KHAKOCTEl U ra3on

JNaBnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS JaBiaeHus. [laBieHune ra3a. 3aBUCUMOCTh JIaBJICHHS ra3a
oT 00BEMa, Temniepatypsl. [lepenava naBieHust TBEPABIMU TEIaMHU, KUIKOCTAMU U razaMu. 3akoH [lackais.
[THeBMaTHYECKHE MAIIUHBI. 3aBUCUMOCTH JaBJICHHS XKHUJIKOCTH OT IIIyOuHBI. ['MapocraTtuueckuii mapaaokc.
Coobmaromuecs cocyapl. [ uapaBirndeckue MEXaHHu3MBbl.

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [[pudrHbl CylecTBOBaHUS BO3AYITHOM 000JI0UKH 3eMITH.
Omnsit Toppuuemnnu. M3amepenue atmocdepHoro naBiaeHus. 3aBUCUMOCTb aTMOC(EPHOTO JaBICHHS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsl amst u3mepeHus aTMOCHEpHOTO AaBIICHUSI.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBaromas (apxumenoBa) cuiia. 3akoH
Apxumena. [InaBanue Ten. Bo3ayxomnnaBanue.

JdeMoHcTpanuu

1. 3aBHCHMOCTH AaBJICHUS ra3a OT TEMIIEPATYPHI

2. Ilepenaya naBneHUs )KUAKOCTBIO ¥ Ta30M

3. Coobmaromiyecs cocyabl

4. TuapaBIUYeCKHii mpecc

5. [IposiBnenue neiicTBus aTMOC(EepHOTo 1aBICHUS

6. 3aBHCUMOCTb BBITAJIKUBAIONIEH CUJIBI OT 00bEMa NOrPYKEHHOHN YaCTH Tella ¥ IVIOTHOCTH XKHUJIKOCTH 7.
PaBeHCTBO BBITAJIKMBAIOIIEH CHIIBI BECY BHITECHEHHOU JKUIKOCTH

8. YcnoBue miaBaHus TeJ: TUIABaHUE WM MOTPY>KEHHUE TN B 32 BUCUMOCTH OT COOTHOILIEHUS IIIOTHOCTEH

TCJIa U XKUJKOCTHU



JlabopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOrpyKEHHOH B KUAKOCTh YacTu Tena 2.
Onpenenenne BbITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEIIO, MOTPYKEHHOE B )KUJIKOCTh

3. [IpoBepka HE3aBHCUMOCTH BBITATKUBAIOIIEH CUJIBI, ICWCTBYIOIICH HA TEJIO B )KUJKOCTH, OT MAcChI Tela

4. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CHUJIbI, EWCTBYIOIIEH HA TEJIO B XKUAKOCTH,
oT 00BEMa MOTPYKEHHOU B )KUKOCTH YACTH TEJIa U OT MJIOTHOCTH KHUJAKOCTH

5 KoHctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHME JIOJAKH U ONpeesieHUue €€ rpy3010 bEMHOCTH

Pa3nes 5. PaGora u MOIIHOCTB. JHeprus
Mexanuyeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 0JIOK, HAaKJIOHHAs TNIOCKOCTh. [IpaBuio paBHoBecus peiuara. [Ipumenenue

MpaBUJia paBHOBECHS phluara K 06J10Ky. «3os0Toe npaBuiio» Mexanuku. KIIJI mpocTeix MexaHM3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusa. Kunetndeckas u noteHuuanbHas sHeprus. [Ipespaienue oqHoro Buja
MEXaHUYECKOM SHEPTUH B IpYroi. 3aKOH COXpaHEHUsI SHEPIUU B MEXaHUKE.

JdeMoHcTpanuu
[IpuMeprl MPOCTBIX MEXaHU3MOB

JlaGopaTopHblie padoThI M ONBITHI

1. Onpenenennie pabOThI CUJIBI TPEHUS IPU PABHOMEPHOM JBHKEHUU TeJla M0 TOPU30HTATbHON
MOBEPXHOCTH

2. UccnemoBanue yclioBU paBHOBECHS pbIdyara

3. N3mepenne KIIJ] HakTOHHOM MIIOCKOCTH

4. V3ydeHne 3aKkOHa COXpaHEHUSI MEXaHMYECKOM SHEPT U



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzydenne ¢pusuku B 7 Ki1acce HAMpaBlIeHO HA TOCTHKEHUE 00YJaIONTUMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX Pe3yIhbTaTOB OCBOCHHUS YIEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ociiTaHNue:
— TMPOSIBIICHUE UHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAYKH;

— IIEHHOCTHOE OTHOILIEHHUE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX (PUUKOB.

I'pasxicoanckoe u 0yxo6Ho-npagecmeennoe 60cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CYKJI€HUH 0OIIECTBEHHO -3HAYMMBbIX U THUECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTIKEHUHN (PU3UKU;

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCIIPUSTHE ICTETUYECKUX KaueCcTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO MTOCTPOCHHUS, CTPOTOCTH,

TOYHOCTH, TAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC ICHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON JIEITEIIbHOCTH.

Dopmuposanue Kyiabmypol 300p06bs U IMOUUOHATLHO20 O1A2ONOYYUA:
— OCO3HaHHE [IEHHOCTU 06E30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BAYKHOCTHU IMTPaBHJI OE30MACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTax, C AIEKTPUUECKUM U TEIIOBBIM
000py/0BaHHEM B JOMAITHUX YCIOBHSIX;
— c(hopMHPOBAHHOCTH HaBbIKa pedIeKCuu, MPU3HAHUE CBOETO MIpaBa Ha OMMOKY U TAKOTO Ke MpaBa y

ApPYroro 4e€jaoBCKa.

Tpyooeoe eéocnumanue:
— aKTHBHOE y4acTHE B PElICHUH ITPAKTUYECKUX 33/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpasi)
TEXHOJIOTHYECKON U COLMANbHOM HAIIPaBICHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3NUECKUX 3HA

HUN;— HUHTEpeC K MPaKTHYECKOMY H3y4eHHIO Mpodeccuil, CBsI3aHHBIX ¢ (PU3UKOM.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA HAa IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHMUU 715 peuieHud 3a/ia4 B obOmacTu Oprmaqueﬁ
CpCabl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUIN IJII OKPY)KaIOH_[eﬁ

CpCAbl;— OCO3HAaHUC r100aJIBHOTO XapakKTepa 3KOJOTHYCCKUX HpO6HCM u HYTeﬁ HX pCUICHUA.

Aoanmauyusa 00yyarouiezoca K U3MeHAIOUWUMCA YCII08UAM COUUATbHOU U RPUPOOHOU CPedbl:—
MOTPEeOHOCTH BO B3aUMO/ICHCTBUY TP BHIMOTHEHUN UCCIEOBAHUHA U TPOEKTOB (hPU3UUECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHHSIM JIPYTHX;

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NESTEbHOCTH;

— HOTpC6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3H8.HI/II71, B TOM 4YHUCJIIC (I)OpMy.TII/IpOBaTL nacHu, IOHATHA,



TUNOTE3bl 0 (PU3MYECKUX OOBEKTaxX U SBIICHUSX,
— 0cCo3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;
— TMJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKHUX 3HAHUM;
— CTpeMJICHUE aHAIM3UPOBATH U BBISIBIIATH B3AaMMOCBSI3H IIPUPOIBI, 0OIIECTBA H SKOHOMUKH, B TOM
YHCIIe C UCTIOIh30BaHUEM (DU 3UYCCKUX 3HAHU;
— OIICHKA CBOUX JICHCTBUH C YIETOM BIIMSIHHSI HA OKPYXKAIOIIYIO CPEy, BOSMOYKHBIX IJI00ATEHBIX

HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATDBI
YHUBepcalbHbIC MO3HABATEIBHBIC ICHCTBUS
bazoevie nocuueckue oeiicmeusn:
— BBISABIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH 00BEKTOB (SBJICHUN);
— YCTaHaBIMBATh CYIICCTBCHHBIN MPU3HAK KJTaCCU(DUKAIIMH, OCHOBAHUS JIJISl 000OIICHUS U CPAaBHEHUS;
— BBISBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (haKTaX, JTAaHHBIX U HAOIIOICHHUSIX,
OTHOCSIINXCS K (PU3WYUE CKUM SIBIICHUSIM;
— BBISABIIATH IPUYUHHO-CIICJICTBEHHBIC CBSA3H ITPH U3yYCHUH (PU3NUCCKUX SBJICHUI H IIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX YMO3AKITFOUCHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3IX (PU3HUSCKUX BEITUIHH,
— CaMOCTOATENILHO BBIOUpATH CrOco0 penieHus yaeOHou pu3nyeckoit 3a1aun (CpaBHEHHE HECKOJIBKUX
BApUAHTOB peIlIeHHs, Bbl 00p Hanboiee MOIXOISAIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX

KpUTEPHUEB).

ba3zoevle uccnedoosamennvckue oeticmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEILCKII HHCTPYMEHT ITO3HAHUS;
— TPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IUIAHY OTIBIT, HECIIOKHBIN (PU3NUECKUIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBaHHE (PU3UUECKOTO SIBJICHUS;
— OILICHHUBATh HA IPUMEHUMOCTH M JIOCTOBEPHOCTh MH(MOPMAIIHIO, TTOTYICHHYIO B XOJI€ HCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— €aMOCTOATEIbHO (GOPMYTUPOBATH OOOOIIEHHS U BHIBOBI IO PE3yabTaTaM MPOBEAEHHOTO
HAOJIIOIEHH, OIBITA, UCCIIEN0OBAHNS;
— TMPOTrHO3UPOBATh BO3MOXKHOE JIaJIbHEHIIIee Pa3BUTHE (DU3UUCCKUX MPOIIECCOB, a TAK)KE BBIJBUTATh

IIpCAITIOJIOKCHU S 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c unghopmanuei:
— TPUMEHSTH PA3JIMYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI IPU MOUCKE U 0TOOPE MHPOPMALIUK WU
JAHHBIX ¢ Y4ETOM IpeUI0KEHHON yueOHO! (u3ndeckoil 3a1auu;
— aHAJIU3UPOBaATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U (hOpM
IIPE/ICTaBIICHMS;
— CaMOCTOSITEJILHO BBIOMPATh ONTHMAIbHYIO (hopMy IpecTaBiIeHus HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HC CJIOKHBIMU CXEMaMHU, IUarpaMMamu, WHOH Fpa(I)HKOﬁ n ux KOM6I/IHaLII/I}IMI/I.

YHI/IBCpcaJ'IBHBIC KOMMYHUKAaTUBHBIC JIeiCTBUSA



Obwenue:

— B X0Jie 00CYXJIeHUs Y4eOHOTO MaTepHaia, pe3y/IbTaToB JJabOpaTOPHBIX PadOT M MPOEKTOB 33/1aBaTh
BOIPOCHI TIO CYIIECTBY 0OCYXIaeMOi TeMbI U BBICKAa3bIBATh UJCH, HAIICJICHHBIC HA PEUICHUE 33aa9U 1
noJiiep)kanue 01aroxenaTeaIbHOCTH OOIICHNUS;

— COIIOCTAaBJIATh CBOM CYXICHUS C CYXKACHUSMH IPYTHX YIaCTHUKOB JHajiora, 0OHapyXHUBaTh
pasiiniaue U CXoaCTBO HO3I/IHHI>'I;—BI>Ipa)KaTI> CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;—
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHIIOJIHEHHOTO (PM3HUECKOTO OIBITA (IKCIIEPUMEHTA,
UCCJICIOBAHMSI, TIPOCKTA).

Coemecmuasn oeamenbHOCMb (COMPYOHUUECHB0):

— TMOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHANBUYaTbHON pabOThI MPHU PEIICHUN
KOHKPETHOU (pU3ndecKoit mpoOiems;

— MPUHUMATH IEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBHS MO €€ JOCTUKEHUIO:
pacrmpeiensiTh pojiH, 00CYKIaTh MPOILECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKHUX JTIOJICH;

— BBIIIOJIHATH CBOIO YaCTh pa6OTBI, JOCTHUTasA Ka4CCTBCHHOI'O PE3yjibTaTa MO0 CBOEMY HaIIPaABJICHUIO U
KOOPAUHUPYSA CBOU )1e171 CTBUA C APYTUMHU YICHAMHU KOMaH/bI;

— OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOIIHIA TPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
chopMyIMPOBAaHHBIM YYaCTHUKAMH B3aMOJICHCTBHS.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISBJISATH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOMNX I pEIIeHUsT (PU3UICCKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMUHBIX NOJX0aX MPUHATHUS pelIeHUH (MHANBUIyalIbHOE, IPUHATHE
pelIeHUs B TpyIIe, IPUHITHE PEIIeHUu TPyoil);

— CaMOCTOATEIBHO COCTABJIATh AJITOPUTM pellieHus] PU3NYECKOM 3a/1auu UITH IJIaHA UCCIIeIOBaHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Ipe/jiaracMbie
BAapUAHTHI PEIICHUM;

— Jlenath BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.
Camoxonmponw (peghrexcus):
— JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlUU U Ipe/yiararh 1jiaH e€ u3MEeHEHUs;

— OOBSCHATH NPUYMHBI JOCTHXEHUS (HETOCTH)KEHUS) Pe3yNbTaTOB AEATEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTHUBLI B ACATCIBHOCTD (B TOM 4YHCJIC B XO/ BBITIOJTHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHU
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,ﬂHOCTCfI;

— OHICHHBATb COOTBETCTBUC PC3YyJIbTaTa LUCIU U YCIIOBUAM.
3M014u0HaJleblﬁ unmesljiekm:

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XO0A€ CIiopa Wik JUC KyCCUU Ha HAYUHYIO TCMY,
IIOHUMATb MOTUBBI, HAMCPCHUSA U JIOTUKY APYIOTO.



Ilpunamue cebs u opy2ux:

— TPU3HABATh CBOE MPABO HA OMIMOKY MPH peHIeHUH (PU3NYECKHX 3a/1a4 WK B YTBEPKACHUSIX HA
Hay4HbIE TEMBI U TaKOE 7K€ IPaBO APYroro.

HNPEJIMETHBIE PE3YJIbTATDBI

IIpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— WCIIOJB30BATh MOHATHUS: PU3NIECKUE U XUMHUUECKUE SIBIICHHS; HAOIIOICHHE, SKCTIEPUMEHT, MOJIEIb,
THIIOTE3a; SAMHULBI (PU3M YeCKUX BEITMYMH, aTOM, MOJIEKYJIA, arpEeraTHbIe COCTOSIHUS BEIIECTBA
(TBEpIOE, )KUIIKOE, Ta3000pa3HOE); MEXaHUYECKOE IBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUsl, paBHOAEHCTBYIOIIAs cuil, Aepopmanus (ynpyras, niacTuueckas),
HEBECOMOCTb, COOOIAIOIINECS COCYIBL;

— paznuuath sABJIeHUs (qUQy3us; TEIIOBOE IBUKEHHE YAaCTHI] BEIIECTBA; pABHOMEPHOE JIBUYKEHUE;
HEPAaBHOMEPHOE JIBIJKCHHE; MHEPLIMS; B3AUMOJICHCTBHE TEJ; PABHOBECUE TBEP/BIX TEIN C 3aKPEIUIEHHOU
OCBbI0 BpallleHUS; Ilepeiaya JAaBjIeHusl TBEPAbIMU T€ JIaMHU, )KUIKOCTSIMU U ra3aMu; atMocepHoe
JaBJICHUE; TUIaBaHKe TeJ; MPEBPaIleHNUs MEXaHUUECKON SHEPTHH) IO OMUCAHUIO UX XapaKTePHBIX
CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SIBJICHUE;

— pacro3HaBaTh NPOSIBICHNUE N3YUYEHHBIX (PU3MUYECKUX SIBJICHUH B OKPYXAIOIIEeM MHUPE, B TOM YHCIIe
CbI/ISI/I'—IeCKI/Ie ABJICHUS B IPUPOJAC: MPUMEPHI ABMKCHUSA C Ppa3JIMYHBIMU CKOPOCTSAMU B J)KUBOH U HEXKUBOU
MIPUPO/IC; NCUCTBUE CHUIIBI TPEHHSI B IPUPOJIC U TEXHHUKE; BIUSHUE aTMOC(HEPHOTO ABJICHUS HA KUBOH
OpraHu3M; TUIaBaHHUE PHIO; PBIYATrH B TEJIC YEIOBEKA; MPH 3TOM MEPEBOANUTH MPAKTHUECKYIO 3a7a4y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKHN (DU3UICCKUX SBICHUI;

— OTNMCHIBATh U3yYEHHbIEC CBOIMCTBA Tell U (PU3NUECKHE SABJICHUS, UCTIONb3Yys (PU3NUecKue BeTHUNHBI
(Macca, 00bEM, IIIOTHOCTH BEIIECTBA, BPEMs, yTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHJIa YIIPYTOCTH, CHJIa
TSKECTH, BEC TeJa, CUIa TPeHHUs, JaBjieHue (TBEPIOTro Tena, KUJIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CHJIbI, KO3(PUIIUEHT MOJIE3HOTO JeHCTBHS
MEXaHHU3MOB, KHHETUYECKasl U TIOTEHI[MAIbHAS SHEPTHs); IPU OMMCAHUM MPABUIBHO TPAKTOBAThH (HU3H-
YEeCKHUIl CMBICI MCTIOIb3YEMBIX BEIMYUH, MX 0003HAUYEHUS U €AMHULIBI PU3NUECKUX BEIUUUH, HAXOIUTh
(dbopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BETUUYHUHY C IPYTUMU BEIMUYMHAMH, CTPOUTH TpaduKu
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

— XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS U MPOIIECCHI, UCIOJIB3Ys MPaBUIIa CIIOKEHUS
cu1 (BIOJb OJTHOM MpsiMOiA), 3aKkoH ['yka, 3akoH [lackans, 3akoH ApxumMena, MpaBUIO PaBHOBECUS
peruara (0510Ka), «30JI0TO€ PABHIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUU; IPH STOM
JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3alHCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

— OOBSCHATH PU3NUECKUE SIBICHUS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyaLMH MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIIEACTBEHHBIEC CBSA3H, CTPOUTD
oOBbsicHeHHE U3 1—2 JTOTMYeCKUX 1IaroB ¢ onopoil Ha 1—2 U3yd4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH,
(U3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;—peIIaTh pacuéTHbIE 3a/1a4ul B |—2 1eHCTBUS, UCTIONb3YS
3aKOHBI U (JOPMYJIBI, CBS3bIBAIOIIME (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a yCIOBHS 3aJjaul
3aIMMCBIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BEIMYUHBI B (POPMYJIBI ¥ POBOAUTH PACUETHI,
HaXOJUTh CIIPaBOYHbIE JaHHBIE, HEOOXOIMMBIE JJIsl pEIIeHUs 3a/1a4, OLIEHUBATh PEaIuCTUYHOCTh
MOJIy4eHHOH (U3NUECKON BETUMUUHBI;

— pacno3HaBaTh MPOOIEMBbI, KOTOPbIE MOXKHO PELIUTH P MOMOIIHU (HU3NIECKUX METO0B; B OIIMCAHUH
HCCIIEIOBAHUS BBIIEIATH IPOBEPSEMOE IPEATIOIOKEHUE (TUTIOTE3Y), pa3IudaTh U UHTEPIPETUPOBATh



MOJIyYCHHBIH Pe3yNbTaT, HAXOAUTH OIIHMOKU B XOJ€ OIBITA, JIEJIaTh BBIBOJBI [0 €T0 PE3yJIbTaTaM;—
MIPOBOJIUTH OTBITHI IO HAOIIOICHHUIO (PU3MUECKHUX SBICHUN WU (PU3HUECKUX CBOWCTB TEII:
(dbopMynupoBaTh IpOBEPsEMbIE TP MOJOKEHHS, COOMPATh YCTAHOBKY M3 IPEATIOKEHHOTO 000pyI0Ba-
HUS, 3aIUCBIBATH XOJ OIBITA U (POPMYIHPOBATH BBHIBOJIBI;

— BBIIIOJIHATD IIPAMBIC USMECPCHUA paCCTOAHUSA, BDEMCHH, MACChI TCJIA, 06'béMa, CUJIBI U TCMIICPATYPhbL
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IPUOOPOB C yUETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

— TPOBOJUTH UCCIICOBAHUE 3aBHCUMOCTH OJHOM (PU3MYECKON BEIIMYMHBI OT JPYrOi C
HCI0JIb30BAHUEM IPSIMBIX U3MEPEHHH (3aBUCHMOCTH IyTH PAaBHOMEPHO JIBIXKYIIETOCS Tejla OT BpEMEHU
JBUKEHMSI T€Ja; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadyecTBa 00pabOTKU MOBEPXHOCTEN Tel U
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILIOIIAN COMPUKOCHOBEHMS TEII; CUIIbI YIPYTOCTH OT yJUIMHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUNIOTHOCTH T€Jia, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0; YCIOBUI MJIaBaHUs
T€J, YCIOBUM paBHOBECHUS pblyara 1 OJI0KOB); y4acTBOBATh B IJIAHUPOBAHUH y4€OHOTO HCCIIEI0BaHus,
coOuparh YCTaHOBKY M BBIIIOJIHITH U3MEPEHUS, CIeNysl PEJI0OKEHHOMY ITUIaHY, (PUKCUPOBATH
Pe3yNbTaThl MOJIYY€HHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE MIPEIOKEHHBIX TaOJIUI] U I'pa-
(uKOB, JieNaTh BBIBOJIBI [0 PE3yJIbTaTaM HCCIIEIOBaHMUS;

— TPOBOJUTH KOCBEHHBIEC U3MEPCHUS (PU3NUECKUX BETUYNH (TUIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPJIOTO TeJa; CHJIa TPEHUS CKOJIBKEHUS; TaBJICHUE BO3/TyXa; BRITAJIKABAOIIAs CUila, IEHCTBYIOIAs Ha
MOTPYKEHHOE B KUAKOCTh TEJIO; KOAPPHUIIMEHT MOJIE3HOTO ACHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS
MpeII0KEHHOM UHCTPYKIUU: TIPU BBIOJHEHUHN U3MEPEHUN COOMPATh AKCIEPUMEHTATbHYIO YCTAHOBKY
Y BBIYHCIISTH 3HAUEHHUE NCKOMOU BETMYHMHBL;

— coOmroaTh paBUiia TEXHUKH 0€30TaCHOCTH TP paboTe ¢ 1a00paTOPHBIM 000PYI0BAHHEM;

— YKa3bIBaTh MPUHIIUIIBI ICUCTBUS TPHUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIAIOIINECS CO CY/IbI, 0apOMETp, phIuar, MOoABMKHBIN M HETIOIBWKHBIN OJIOK, Ha-
KJIOHHAS IIJIOCKOCTE;

— XapaKTepU30BaTh MPUHIUIIBI JCUCTBHUS U3Y4EHHBIX MPHUOOPOB M TEXHUYECKUX YCTPONCTB C OIOPOU
Ha UX OMHCAHUA (B TOM YHCIIe: OIIMITHUKY, YCTPOICTBO BOJAOIIPOBOIA, THIPABINYECKUH TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOM HACOC, apEOMETP), UCIIOIb3Ys 3HAHMS O CBOMCTBAX (PU3UYECKUX
SIBJICHUN U HE0OX0AUMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJAUTH IPUMEPHI / HAXOAUTH HH(GOPMALIUIO O IPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS
(bu3MYecKUX 3HAHUI B MMOBCE/ HEBHOM KU3HHU JUIg 00ecrieueHus: 6e301MacHOCTH TP 00paIleHnuu ¢
nprubopaMu U TEXHUYECKHUMH YCTPOICTBAMU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYKAIOIIEH Cpelie;

— OCYLICCTBJIATDH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHH C 3aJaHHBIM
IIOHUCKOBBIM 3aITPpOCOM, HA OCHOBC UMCIOIIUXCSH 3HAaHUM U HYTCM CpaBHCHHS pa3JIMYHBIX HCTOYHUKOB
BBIICIIATD I/IHCI)OpMaI_II/II-O, KOTOpas sABJISACTCA HpOTHBOpeqHBOﬁ WA MOXET OBITh HCHOCTOBepHOﬁ;

— HCIIOJIb30BAThH IIPH BBIIIOJIHCHUN y‘-IC6HBIX 3aJaHui HAaYYHO-TIOMMYJISIPHYIO JIUTCPATYPY (I)I/ISI/I‘ICCKOI‘O
COJCPpKaHUs, CIIPABOYHBIC MaTCpHUAJIbI, pECYPChI CCTU I/IHTCpHCT; BJIaJCTH HpI/IéMaMI/I KOH-
CIICKTUPOBAHUA TCKCTA, Hp606pa3OBaHI/I$I I/IH(i)OpMaL[I/II/I 13 OJIHOM 3HAKOBOI CHCTEMBI B APYT'YIO;

— Cco03/1aBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu GU3NIECKOro COAEP>KaHMs, B TOM YUCIIE TyOJIUYHO JIeJIaTh KPaTKUe COOOIIEHUs O
pe3yibTaTax NpOEKTOB WK YUe€OHbIX HCCIEIOBAHUMN; IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YUEHHBIH



MOHATUIHBIN anmapat Kypca (pU3HMKH, COPOBOKIATh BBICTYIIICHUE MPE3eHTALIEH;

— IIpY BBIIIOJIHEHUHU Y4€OHBIX IPOEKTOB U MCCIEA0BAHUMN pacIIpeAesaTh 00S3aHHOCTH B IPYIIIE B
COOTBETCTBUU C IIOCTABJICHHBIMH 3a/1a4aMU, CJICAUTH 3a BBIIIOJHEHHUEM IUIaHA JEHCTBUMN, aJJICKBATHO
OLICHUBATh COOCTBEHHBIN BKIIAJ B ACATEIBHOCTD IPYIIIBI; BRICTPAUBATh KOMMYHUKAaTHBHOE
B3aUMO/JICICTBHE, YUUTHIBAsE MHEHUE OKPYKAIOIIMX.
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mpupoae MC— xumusi); https://resh.edu.ru/subject/28/7/
SAKnacc
https:/lwww.yaklass.ru/p/fizika#program- 7-
klass
12 g 2 0 . . .
H3MYeCKHe BeTHYHHBI OnpeneneHue LEeHb! AeIeHUs MKl H3MEPUTENbHOT0 pubopa; M3mepenne Y cTHBIi Poccuiickas 3J1eKTpOHHAs IIKOJIA
ITMHEHHBIX Pa3MEpPOB TEN M MPOMEKYTKOB BPEMEHH € YUETOMIIOT PELITHOCTEIH; onpoc; https://resh.edu.ru/subject/28/7/ Peury
[pakTHyeckas BIIP https://phys7- vpr.sdamgia.ru/test?
pabora; theme=12 SIKinacc
https:/lwww.yaklass.ru/p/fizika#program- 7-
klass
1.3 EcrecTBeHHO- HAYYHbIil 2 0 BEIABIKEHHE THIOTES, O0BACHSIOLIMX POCTIE ABJICHUS, HAPUMEP:— M0YEMy Yerupiionpoc; | Poccuiickas 37€KTpoHHAs MIKOJIA
MeTO/1 O3HAHUSI CTaHABIIMBACTCS IBUKYILEECH 110 TOPU3OHTAIBHON OBEPXHOCTH TEN0;— I0YEMY B https://resh.edu.ru/subject/28/7/ Pewry
PKapKyIo IIOro/ly B CBETJION OeXk/Ie IPOXIIaAHEl, 4eM B TEMHOM; BIIP https://phys7- vpr.sdamgia.ru/test?
[pexnoxenne crnoco0oB MPOBEPKH THIOTE3.; theme=12 SKnacc
https://www.yaklass.ru/p/fizika#program- 7-
klass
Mroro mo pasaeny 6
Pasgen 2. IlepBoHayajibHble CBeleHHs O CTPOCHHH BeleCTBA
2.1. Crpoenne Bemectsa 1 0 [HaOnroneHue v MHTEPIPETalus OMBITOB, CBUACTENbCTBYIOIMX 00 aTOMHO-- Ve THBIH Poccuiickas 5eKTpOHHA WIKOJA
OJICKY/IAPHOM CTPOCHHH BEIIECTBA: OMBITH C PACTBOPCHHEM Pa3IHYHBIX BEIIECTB B opoc; https://resh.edu.ru/subject/28/7/ Peury
[BOAC; . [IpakTuueckas BIIP https://phys7- vpr.sdamgia.ru/test?
OueHka pasMepoB aTOMOB U MOJEKYN € MCIONb30BaHHEM (oTOrpaduil, MmOMyd4eHHbIX paGota; theme=12 SIKacc
[Ha aTOMHOM cutoBOM Mitkpockone (ACM); https://www.yaklass.ru/p/fizika#program- 7-
OmpeneneHne pasMepoB Mambix Tel; Klass
2.2. lBuzkenne U B3auMojieiicTBie 2 0 Habmonenne u o6bsacHeHHe OPOYHOBCKOTO ABIKEHHS M SBICHUA AHPY3HUH; Vetupiiionpoc; | Poccuiickas 31eKTpOHHAS IIKOIa
4acTHIl BeLIeCTBA [IpoBenenue u 00BACHEHHE OMBITOB 10 HAOMIOACHUIO TEIIOBOTO PACIIMPEHHS Ta30B; https://resh.edu.ru/subject/28/7/ Pemy
[IpoBescHue 1 OOBSICHEHHE OMBITOB 110 OGHAPYIKEHUIO CIJI MOJICKYISIPHOTO MTPUTSIKCHUS BIIP https://phys7- vpr.sdamgia.ru/test?
[ OTTANIKNBAHUS, theme=12 SIKmacc
https://www.yaklass.ru/p/fizika#program- 7-
klass
23. IJArperaTHble COCTOSIHHS 2 1 O0BsACHEHNE MaNoil CXKUMAEMOCTH KUAKOCTEH W TBEPABIX Ten, 000N |Y cTHBIH Poccuiickas 37eKTpoHHas LIKOIA
BemecTBa C’KIMaeMOCTHU T'a30B; ompoc; https://resh.edu.ru/subject/28/7/ Peury
O6BsicHenre coXpaHeHus: HOPMBI TBEPIBIX T M TEKY9ECTH KHIKOCTH; [KonTponpHas BIIP https://phys7- vpr.sdamgia.ru/test?
[VcTaHOBIICHHE B3AHMOCBS3H MEKIY OCOOCHHOCTSMHU arperaTHBIX COCTOSHH BOABI H paboTa; theme=12 SIKacc
CymecTBoBaHuEM BOAHBIX opranu3mMoB (MC — Guomnorus, reorpadus); https://www.yaklass.ru/p/fizika#program- 7-
klass
Mroro mo pasaeny 5

Pasnen 3. JIBuskeHue W B3auMOJelcTBHE Tel
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3.1 MexaHnyeckoe IBHKeHHE 3 0 Pewenne 3a5ay Ha ONpeENEHNE yTH, CKOPOCTH M BPEMEHH PABHOMEPHOTO Y cTHBIi Poccuiickast MEKTPOHHAs WIKOJIA
ITBHIKCHYIST; opoc; https:/Iresh.edu.ru/subject/28/7/ Peury
AHamn3 rpaduKoOB 3aBHCHMOCTH IYTH M CKOPOCTH OT BPEMEHH; [Tcs MeHHbIH BIIP https://phys7- vpr.sdamgia.ru/test?

KOHTPOJIB; theme=12 SIKnacc
https:/lwww.yaklass.ru/p/fizika#program- 7-
klass

3.2, | MHepuusi, macca, MIOTHOCTL | 4 1 (O0bsicHeHUE M NPOTHO3MPOBAHNE ABICHMI, 00YCIOBICHHBIX HMHEPUMCIH, HANPUMED: UTO |y o o Poccuiickast 3J1eKTpPOHHAS ILKOJIA
[MPOMCXOUT TIPH TOPMOKEHHH HJIM PE3KOM MAHEBPE ABTOMOOHIIS, TIOYEMY onpoc; https://resh.edu.ru/subject/28/7/ Peury
[HEBO3MOXHO MIHOBEHHO IIPEKPATHTb JBHXKCHHE HA BEIOCHIEAC MIM CaMOKaTe W T. R — BIIP https://phys7- vpr.sdamgia.ru/test?
. KOHTPOTB; theme=12 SIKunacc N
[IpoBeaeHuE 1 aHANU3 ONBITOB, JEMOHCTPHPYOIIMX H3MEHEHHE CKOPOCTH IBHIKEHHS KowtponsHas https:/lwww.yaklass.ru/p/fizika#program- 7-
[rena B pe3yJibTare JeHCTBHUS Ha HEro JPYTHX Tell.; baGoTa; klass
Pewerne 3a1a4 Ha OMpEENCHUE MACChI Tela, ero 00bEMa H IUIOTHOCTH; MpakTiveckas
[IpoBeaeHuE 1 aHANU3 ONBITOB, JEMOHCTPHPYOIIMX 3aBUCHMOCTb H3MEHEHHUS CKOPOCTH paGoTa;
rela OT ero Macchl MPH B3aWMOJEHCTBHH Tel. M3MepeHHe Macchl Tena
[Pa3IMYHBIMU CrI0cO0aMu;

npejiesieHne MIOTHOCTH Tella B Pe3ylbTaTe M3MEpPEHHs ero Macchl W 00béMa;

33. Cunia. Buast cui 14 1 3yuenue B3anMo/ElCTBUS KaK IPHYMHBI N3MEHEHUsS CKOPOCTH Tela I €ro VerHblit Poccuiickast 3J1eKTpOHHAsI LIKOJIA
Inedopmarnm; onpoc; https://resh.edu.ru/subject/28/7/ Pewry
3yuenue cuisl ynpyroctu. MccieoBatne 3aBUCHMOCTH CHJIbI YIIPYTOCTH OT [TyicoMeHHbII BIIP https://phys7- vpr.sdamgia.ru/test?
Iy IJIMHEHUS PE3MHOBOTO LIHYPA MM NPYKUHBI(C TOCTPOCHUEM TpaduKa); KOHTPOJIB; theme=12 SKmnacc
IAHanmH3 cuTyauui, CBI3aHHBIX C ABICHHEM TAroTeHHs. OObACHEHHE OPOUTATEHOTO KontponsHas https://www.yaklass.ru/p/fizika#program-
IIBHXKEHHS IIAHET C UCIOJIb30BAHUEM SBJIECHHUS TATOTEHUS U 3aKkoHa uHepuuu (MC — [paboTa; 7-klass
[ACTPOHOMHUS).; [pakTnyeckas
M3mepenne Beca Tema ¢ moMomibio AnHamoMerpa. OGOCHOBaHHE ITOrO crmocoda [paboTa;

[3MepeHus;
3ydeHue cumbl TPEHHS CKONbIKCHHUS M CHIIbI TPEHUS MOKOS;
MccnenoBanne 3aBUCHMOCTH CHJIBL TPEHHS OT BECA TEMA M CBOHCTB TPYIUXCATIOBEPXHOCTEH;
Pewenne 3aa4 ¢ HCmonb30BaHUEM HOPMYIT A pacu&Ta CHIIbI TAKECTH, CHIIbI
[YIPYTOCTH, CHJIBI TPEHHS;
Mtoro mo pasneny 21
Paszen 4. JlaBjieHne TBEPABIX TeJl, *KHAKOCTEl H ra3oB
41 YlaBnenne. [lepenaua 3 0 O60ocHOBaHME CIOCOOOB YMEHBIICHUS ¥ YBENHYCHHUS JTaBICHUS; |Y cTHBIH Poccuiickast anekTpoHHas MKosIa
ImaBJIeHMsT TBEPABIME TEIaMH, 3ydenne 3aBHCHMOCTH AABICHHS Tra3a OT 00bEMA H TEMIEpPaTypHI; ompoc; https://resh.edu.ru/subject/28/7/ Peury
PKIIKOCTAMH HTa3aMu M3ygenue ocobennocTeil mepefadn faBaeHHs TBEPIBIMH TETaMH, KIUAKOCTAMH H Ta3aMH. [[uchMenHBIH BIIP https://phys7- vpr.sdamgia.ru/test?
(O6ocHOBaHNE PE3yIbTATOB OMBITOB 0COOCHHOCTAMH CTPOCHHMS BEWIECTBA B TBEPIOM, KOHTPOIb; theme=12 SIKmacc
ra3000pa3sHOM COCTOSHUSIX; https://www.yaklass.ru/p/fizika#program-
[PKcrepruMeHTaIbHOE JOKa3aTenbCTBO 3aKoHa [lackans; Pemrenne 7-klass
Bajad Ha PacuéT JaBICHHUS TBEPAOTO Tena;

4.2. Jlasnenue xuxxocTH 5 0 ccneoBanme 3aBHCHMOCTH JABICHUS XKUAKOCTH OT LIyOMHBI TOTPYKEHHS 1 Y cTHBI Poccniickast 3JI€KTPOHHAS IIKOJIA
[IOTHOCTH YKUJIKOCTH; orpoc; https://resh.edu.ru/subject/28/7/ Pemry
M3ydenne coobmAOMUXCA COCYIOB; [Tych MeHHbIH BIIP https://phys7- vpr.sdamgia.ru/test?
[Perrenue 3a1a4 Ha pacdéT JaBICHUS KUIKOCTH; KOHTPOJIb; theme=12 dKnacc

O0bscHeHne IpuHIOUTIA HeﬁCTBHﬂ THUAPABINYECKOTO TIpecca;

https://www.yaklass.ru/p/fizika#program- 7-
klass
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4.3. |AtMocdepHoe naBaenue 6 0 [DkcrepiMeHTanbHOe OOHApykeHHEe aTMOC(EPHOTO NaBICHHS; |Y cTHBIH Poccuiickas 31eKTpOHHas LIKOIA
IAHAN3 1 00BACHEHHE ONBITOB U MPAKTHYECKUX CHTYALUH, CBA3AHHEIX C JHCTBHEM orpoc; https://resh.edu.ru/subject/28/7/ Pery
[ATMOC(EPHOT O NaBIICHHS; [Tych MeHHbIH BIIP https://phys7- vpr.sdamgia.ru/test?
O6BbscHeHNe CyMecTBOBAHHS aTMOC(hepbl Ha 3eMiIe H HEKOTOPBIX IIaHeTax MM eé KOHTPOJIb; theme=12 SIKiacc
oTcyTeTBHS Ha Apyrux miaHerax u Jlyne (MC — reorpadus, acTpoHOMHS); https:/lwww.yaklass.ru/p/fizika#program-
IPenienne 3aad Ha pacuy€T aTMOC(HEPHOro JaBICHNUS; 7-klass
M3yuenne ycrpoiictBa Gapomerpa aHepouzia;
4.4. | NlelictBHe AKuUAKOCTH W Ta3a Ha | [ R PkcnepiMeHTanbHOe 00HApYKEHHE IeHCTBUSA JKHIKOCTH U ra3a Ha IOTpYKEHHOE B HUX 'Y cTHBII Poccuiickas 2J1eKTpOHHAS LIKOJIA
NOrpyKEHHOE B HUX TeJI0 [reno; orpoc; https://resh.edu.ru/subject/28/7/ Pewry
Onpenenenue BHITATKUBAIONIEH CUIIbI, ASHCTBYOLIEH Ha TEJI0, MOrPYKEHHOE B [TucbMeHHBII BIIP https://phys7- vpr.sdamgia.ru/test?
PKHJIKOCTD; KOHTPOJIb; theme=12 SIKnacc
[IpoBenenne u OOCYkKICHHE OIBITOB, JEMOHCTPHPYIOLHX 3aBHCHMOCTH KouTponbHas https:/lwww.yaklass.ru/p/fizika#program- 7-
BBHITQTKHBAIOMIEH CHJIBL, JEHCTBYIOLIEH HA TENO B JKMIKOCTH, OT 00bEMa pabora; klass
[MOrpyXEHHON B JKUJKOCTb YaCTH TeJa ¥ OT INIOTHOCTH XKHIKOCTH; [TpakTHyeckas
MccnenoBanue 3aBHCHMOCTH Beca Tena B BOJAE OT 00bEMa MOTpyKEHHOM B KUAKOCTb YacTH  [paboTa;
rena;
Pemenne 3amay Ha MpUMEHEHHE 3aKOHA ApXMMeNa M YCIOBHS IUIaBAaHUS Tel;
[toro mo paszeny 21
Pasnen 5. PaGoTa m MommuocThb. JHeprus
5.1. [PaGoTa H MOLIHOCTH 3 0 [PKcniepiMeHTaNbHOE ONpe/ieNeHne MeXaHuueCKoil paboThl CUIIBI TAKECTH NPHU Y cTHBIH Poccuiickas anekTpoHHas mIKOna
[Ma/IeHuK TeNa ¥ CHIIbI TPEHHs TIPU PABHOMEPHOM I1ePEeMELICHHH Tela 10 onpoc; https:/iresh.edu.ru/subject/28/7/ Peury
[FOPH30HTAIBHOI TOBEPXHOCTH; [Trcs MEHH blit BIIP https://phys7- vpr.sdamgia.ru/test?
Pacuér MomHOCTH, pa3BHBAEMOH NpH MoABEME IO JecTHHIE; Pemenne [KOHTPOJIB; theme=12 SIKnacc
a1ad Ha pacyéT MEXaHHYeCKOil paboTHI W MOUIHOCTH; https://www.yaklass.ru/p/fizika#program- 7-
klass
5.2. [IpocTbie MexaHH3MBI 5 R Ompenenenne BBMIPHILIA B CHIC TPOCTHIX MEXAHU3MOB Ha MPHMEPE pbluara, YcTHbIi Poccniickast 371eKTPOHHAS IIKOJIA
[MO/IBHYKHOTO M HEMOBMXKHOTO GJIOKOB, HAKJIOHHOM MIIOCKOCTH; orpoc; https://resh.edu.ru/subject/28/7/ Peury
MccrnenoBaHme yCloBHsl pABHOBECHST PbIYara; [TrcbMeHHBII BIIP https://phys7- vpr.sdamgia.ru/test?
Onpenenenue KIIJ[ HakmoHHO# miIoCcKoCTH; KOHTPOIIb; theme=12 fKunacc
Peenre 3amad Ha MpUMEHEHHE MpaBUia paBHOBecHs pordara u Ha pacuér KIIJI; [paxTHYecKas https://www.yaklass.ru/p/fizika#program- 7-
padora; klass
5.3. [Mexaunuueckas 3Heprus 4 0 [PopMyInpoBaHiEe Ha OCHOBE HCCIEJOBAHU 3aKOHA COXPAHCHUS MEXaHUYECKOH Y HEPrHH; |Y cTHBIH Poccuiickas snekTpoHHas mKona
O6cy K IeHIe TPaHul] IPHMEHIMOCTH 3aKOHA COXPAHEHHUs dHEePIUiL.; Pemenue opoc; https://resh.edu.ru/subject/28/7/ Pemy
BaJady C HCIONb30BAHMEM 3aKOHA COXPaHEHHS DHEPIHUH, [KonTponpHas BIIP https://phys7- vpr.sdamgia.ru/test?
pabota; theme=12 SIKunacc
https://www.yaklass.ru/p/fizika#program-
7-klass
Mtoro mo pasaeny: 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOBIIO 68 11

IMPOI'PAMME
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YUYEBHO-METOJANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI UISA YYEHUKA

®dusuka, 7 knacc/Ileppimkun A.B., OO0 «/IPODA»; AO «M3natensctBo [IpocBerieHuey;
BBenute cBOM BapuaHT:

METOANYECKHUE MATEPHUAJIBI J1JIsA YUUTEJIA

Ouzuka. 7—9 knaccel | pabouas nporpamma k uaun Y MK A. B. Tlepbimkuna, E. M. I'yTHuK : yueOHO-
Meroandeckoe mocobue / H. B. ®unonosuy, E. M. I'ytauk. — M. : Ipoda, 2017. — 76, [2] c. ISBN 978-5-358-
19225-6

®unonosny, H.B. ®usuka. 7 Ki1.: TeTpaab Ui 1abopaTopHbIx padot k yuedbuuky A.B. Ilepoimikuna / H.B.
®dunonoruy, A.I'. Bockansn. — 5-e u3n., crepeorun. — M.: apoda, 2019. — 48 c.: un. — (Poccutickuii yueOHUK).

ISBN 978-5-358-21541-2

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

Poccwuiickas anekrpornas mkosa https://resh.edu.ru/subject/28/7/
Pemry BIIP https://phys7-vpr.sdamgia.ru/?redir=1

SKmacc https://www.yaklass.ru/p/fizika#program-7-klass

OUIIN bank 3aaHuil 1715 OEHKU €CTECTBEHHOHAYYHOU IpaMOTHOCTU
http://oge.fipi.ru/os/xmodules/gprint/index.php?

theme_guid=3D32C8CD6BBBAC304D7A582B5A3ED87A&proj_guid=0CD62708049A9FB940BFBB6EOAOSECCS


http://www.yaklass.ru/p/fizika#program-7-klass
http://oge.fipi.ru/os/xmodules/qprint/index.php

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

CrnpaBoyHbIe TaOIHIIBL, pa3IaTOYHBIN MaTepual, pabodne TeTpaay, yaeOHHKH.

OBOPYJOBAHMUE UIAA NPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIMIA
Kommnsrotep, TeneBuszop, 1adbopatopHoe 00opyaoBaHue (IITaTUBBI, BECHI C HAOOpaMHU TUPEK, MEH3YPKH,

CTaKaHbl, TeJla JUIsd KaIOPUMETPHH, Tela HEMPABUILHOU (POPMBI, IUHAMOMETPHI).



IHHOACHUTEJIBHASA 3AIINCKA

ConeprxaHue mporpamMMbl HaIlpaBieHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaITUXCS U
OpraHu3aIuio U3y4eHUs! PU3UKHU HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTH TpeIMETa
B peanu3anuu TpedoBanuit ®I'OC OO0 K miaHupyeMbIM JTMYHOCTHBIM U METANPEIMETHBIM Pe3yibTaTaM
o0y4eHus1, a TaK)Ke MEeKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHMsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc ¢pusukn — cucteMooOpa3yromuii Asi eCTeCTBEHHOHAYYHBIX YI€OHBIX IPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEN
u pusnyeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUPA, HO U IIPEIOCTaBIIsIeT Hanboiee ICHbIe 00pa3iibl IPUMEHEHUS! HAYYHOTO
MeTO/1a TO3HaHMs, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHM o mupe. Hakonen, ¢pusmka — 310
MIPEAMET, KOTOPBIM HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEAMETAaMU JOJDKEH AAaTh IIKOJbHUKAM
Mpe/icTaBjiIeHHe 00 yBJIEKATEIbHOCTH HAyYHOTO MCCIIEI0BAHUS U PAJIOCTH CAMOCTOSITEIbHOTO OTKPBITUS

HOBOT'O 3HAHH.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMHUpPOBAHUY €CTECTBEHHOHAYY HOW TPAMOTHOCTH U MHTEpeca K HayKe y OCHOBHOW MacChl 00yJarOMIMXCs,
KOTOpBbIE B JajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HE MeHee
BaXHOM 3a/1a4eil ABJISIETCS BBIABICHHUE U MMOATOTOBKA TATAHTJIMBBIX MOJIOJBIX JFOAEH JUIsl TPOJOIIKEHHSI
o0Opa3oBaHus U AajbHENIIEH MpodeccnOHANBHOMN e TEIBHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX T€XHOJOIMH. COrIacHO MPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
onpeneneHuto, EctecTBeHHOHay4YHas Ipa MOTHOCTb — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMATh aKTUBHYIO I'PaXk-
JAHCKYIO MO3HULHUIO TI0 OOIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMU HaYKaMH, U €T0
TOTOBHOCTb HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMH UJesIMU. HaydHO rpaMOTHBIN 4eI0BEK CTPEMUTCS
y4acTBOBATh B apIyMEHTUPOBAHHOM OOCYKJEHUU IPOOIIEM, OTHOCSILIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYET OT HEro CIEAYIOINX KOMIETEHTHOCTEM!:

— HAY4YHO OOBACHATH SIBJICHUS,
— OLOCHHMBATH U IIOHUMATh 0COOEHHOCTH HAyYHOI'O UCCIICAOBAHUA,
— HHTCPHPETUPOBATH JAHHBIC U UCIIOJIb30BAaTh HAYUYHBIC JOKA3ATCIbCTBA UIA IIOJIYYCHHA BBIBOJOB.

N3yuenue pu3nku ciocoOHO BHECTH PEIIAIONINKN BKIaA B JOPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00YYaIOIIUXCSL.

HEJIN U3YYEHUSA YYEBHOI'O ITIPE/IMETA «®U3UKA»

Lenu n3yyenus (U3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
IIperoiaBaHus yueOHOTO MpeaMeTa

«®Pu3ukay B 00pa3oBaTeNbHbBIX opranuzanusax Poccuiickoit denepanyn, peanusyromux OCHOBHbIE
o0rmieoOpa3oBaTesbHble MPOrpaMMBl, yTBEpkAEHHOI pemeHreM Kosterun MunucrepcrBa
npocserenus Poccuiickoit @enepannu, npotokon ot 3 aekadps 2019 r. Ne [1K4BH.

Lenu u3ydyenus Gu3uKu:

— npuoOpeTeHre HHTepeca U CTPEMIICHHUS 00YJaIOLINXCs K HAYYHOMY U3YUEHHUIO MPHPOJIBI,
pa3BUTHE HMX MHTEJUICKTYAJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH;

— pa3BHUTHE NPEICTABICHUI O HAYYHOM METO/JIE MMO3HAHUS U (POPMUPOBAHUE UCCIIETOBATEIBCKOTO



OTHOIICHUSA K OKPYIKAIOUIUM SBJICHUSM,

— (dopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (dopmupoBaHUe MpeACTABICHUIA O POIU GUUKH IS PAa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BUTHE MPEICTABICHUI 0 BOZMOXKHBIX chepax Oymymieil mpoQecCHoHaNbHOM NeITeTbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATO TOBKA K JTAJIbHEHIIIEMY 00YYEeHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00SCIICUNBACTCS PEIICHUEM
CIIEIYOLIMX 33/[ay:

— MpUOOpEeTEeHHE 3HAHUHN O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKUX, TETVIOBHIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpUOOpPETeHNE YMEHUN OMUCHIBATH U OOBSICHATHh (PU3UUYECKUE SBJICHUS C UCTIOJIb30BaHHEM
MOJIyY€HHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIITNX PACUETHBIX 3aa4 C UCIOJIb30BaHUEM (PH3NUECKUX
MO/IeNIel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHUU HAOII0JaTh MPUPOIHBIE SBJICHUS U BBITIOJIHATH OIBITHI, JAOOpaTOpHbIE PaOOTHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX IPUOOPOB;

— O0cBoeHHUE TPUEMOB PaboThI ¢ HHMOpMaIel GU3NIECKOTO COIep KaHuMs, BKII0Yast HH(PpOpMAaIUio o
COBPEMEHHBIX IOCTHKCHUSAX (DU3UKH; aHATN3 U KPUTHUECKOE OIICHUBaHHE MHPOPMAIINH;

— 3HaKOMCTBO c0 chepamu mpodecCHOHATBHOMN IeITeTbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBaHHBIMHU Ha IOCTHKCHUAX (PU3NICCKON HAYKH.

MECTO YYEBHOI'O ITIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiasercs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yueHue pusuku Ha 6a30BOM YpOBHE B 8
KJ1acce B 00péMe 68 yacos 110 2 yaca B HEHEIIO.



COJAEPKAHME YYEBHOI'O ITIPEIMETA

Pa3zgen 1. TemioBbIe ABJIEHUA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH CTPOEHHUS BellecTBa. Macca 1 pa3Mepsl aTOMOB
1 MoJieKyJl. OnBITHI, TOATBEPKAAIOLINE OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKOM Teopun.

Mogenu TBEPIOTO, )KUIKOTO M ra3000pa3HOro cocTosiHui BemecTa. Kpucrammaeckue u amopdHbie
tena. OOBsICHEHNE CBOMCTB ra30B, )KHUIKOCTEH M TBEPBIX TEJI HA OCHOBE TOJIOKEHUN MOJIEKYIISIPHO -~
KMHEeTH4YecKol Teopun. CMauMBaHKUE U KaWLISPHbIE siBjie HUA. TernnoBoe paclIupeHue U CKaTue.

Temnepatypa. CBs3b TEMIIEPATYpPbI CO CKOPOCTHIO TEIJIOBOTO JBMKEHUSI YACTHIL.
Buyrpennss sneprust CriocoObl H3MEHEHUS BHYTPEHHEH S3HEPIUM: TEIIoNepe adya i COBEpLUICHUE PabOThI.
Bunel Tennonepeaayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3ITyYEHHE.

KonunuectBo TemnoTel. Y aenbHas TEIIOEMKOCTh BelleCTBa. Ternao00MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHnue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHie KPUCTANIMYECKUX BEIIECTB. Y IeibHAast
terioTa masnenus. [lapoobpasosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas temiora
napooopa3zoBaHusl. 3aBUCHMOCTb TEMIIEPATYPhl KUIIEHUSI OT aTMOC(epHOTo NaBiaeHus. BiaaxxHOCT BO3ayxa.

OHeprus TOIIUBA. Y AeIbHas TEIIOTa CrOPaHUsL.

[Tpunnumer paboTer TermnoBsix apurareneil. KI1/] temmoBoro nqeuratens. TenaoBbie ABUTATENH U 3alTUTa
okpyxaromieit cpensl (MC). 3akoH cOXpaHEHUsl U IPeBpalleHts SHEPruu B TeIIoBbIX mpoueccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO JIBYKECHHS

. Habmonenue nuddysun

. HabGmonenue siBieHnit cMaunBaHUs ¥ KaWJUIAPHBIX SIBIICHUM

. HabGmroenue TenioBoro pacmmpeHus Tl

. I3MeHeHue naBneHus ra3a npu M3MEHEHUH 00bEMa M HAarPEBaHUH WJI OXJIaKICHUH
. [IpaBmita u3MepeHus TeMIepaTyphbl

. Bugpl Teronepenaun

. OxyakieHre Tpu COBEPIICHUH PAOOThI
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. HarpeBanwue nipu coBepiieHiH pabOThl BHEITHUMHU CHIIAMHU
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMUHbIX BEIIECTB
11. HaOmronenue KueHns

12 .HaOxnroeHue MOCTOSTHCTBA TEMIIEPATYPhI TIPH IUIABICHUT
13. Moaenu TensIoBbIX ABATATEIEH

Jlabopamopnuie pabomot u onvimul

1. OnbIThl 10 OGHAPYKEHUIO AEHCTBHS CUI MOJIEKYIISIPHOTO MIPUTSDKEHUS

2. OnbIThI IO BRIPALIMBAHHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WIIM caxapa

3. OnbIThI 10 HAOMIOICHHUIO TEMJIOBOIO PACHIMPEHHS T'a30B, )KUAKOCTEH U TBEPABIX TEI

4. OmpeneneHue aBlIeHUs BO3/AyXa B OaJIOHE MINPHUIA

5. OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBJIEHUS BO3/yXa OT €ro 00bEMa M HarpeBaHUs WU
OXJIAKACHUS

6. [IpoBepka runoTe3sl TMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKOM TpyOKe
OT TEMIIEPATYypPhI

7. HabmoieHne u3MeHeHusl BHYTPEHHEH SHEpruy Tena B pe3yibTaTe Terjionepeaadn 1 padboThl BHEIIHUX
cuIl

8. UccnenoBanue sBICHUS TEIJIOOOMEHA ITPU CMELTUBAHUU XOJIOTHOW U ropsiueit BObI

9. OnpeneneHue KOJIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJIOW MPH TEIUNIOOOMEHE C HArPEThIM

MCTAJUIMYCCKUM IMUITUHAPOM



10. Onpenenenue yaenbHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mpoiecca UCHapeHUst

12. OnpeneneHre OTHOCUTEIBHON BIAXKHOCTH BO3AyXa
13. Onpenenenue yaenbHOM TEIIOTHI TUIABJICHUS JIbJa

Paznen 2. 9HeKTpI/I‘lQCKI/Ie U MAarHuTHbIC ABJICHUSA

Onextpuzarus Ten. [[Ba pona anekTpuueckux 3apsanoB. BzauMoeiictBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBI/ICI/IMOCTI) CHJIbI BSaHMOHeﬁCTBHﬂ 3apPsKCHHBIX TCJI OT BEJIMYMUHEI 3apsA/10B U paCCTOSAHUA MCKIY TCJIaMI/I).

Dnextpudeckoe mose. Hanpsok€HHOCTB 37IeKTpraecKoro noJist. [IpuHIUI Cyreprno3uiiuy JeKTPHISCKUX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu anexTpuueckux 3apsaoB. DieMeHTapHbIi anekTpuueckuil 3apsaa. Ctpoenue atoma. [IpoBoaHuku
U IUJIEKTPUKH. 3aKOH COXPAHEHMS AIEKTPUUECKOrO 3apsijia.

DneKTpuyecKuil TOK. Y CIOBHS CYILIECTBOBAHUS JIEKTPUUECKOT0 TOKa. VICTOUHHUKH MOCTOSIHHOTO TOKA.
JlecTBUS DIIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUUECKOE, MArHUTHOE). DJIEKTPUYECKUM TOK B 5KMJIKOCTSIX
U Ta3ax.

Onextpuueckas uemnb. Cuna Toka. DiekTpuueckoe HanpspkeHue. ConpoTUBIEHUE MPOBOIHUKA. Y IEIbHOE
conpoTHBIIeHHUE BemlecTBa. 3akoH OMa i yyactka 1enu. [locienoBarenbHoe 1 napamieabHOE COeTUHEHHE
MIPOBOTHUKOB.

PaGota 1 MOLTHOCTB A5IeKTpUUECcKOro Toka. 3akoH Jxoyns— JleHna. DnaexkTpuyeckue 1enu U NoTpeOuTenn
ANIeKTpUYecKoi sHepruu B 6bITy. KopoTkoe 3ambikaHue.

[ToctostHabIE MarHuTHI. B3anMoneiicTBHE MOCTOSIHHBIX MAarHUTOB. MarHutHoe nojie. MarHutTHoe mnoJje
3eMJIu U €ro 3HauYeHHE I )KU3HU Ha 3emiie. OnbIT DpcTeaa. MarHuTHOE MOJIe JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 21EeKTPOMArHiuTOB B TEXHUKE. JIeMICTBME MarHUTHOTO MOJISl HA POBOJHHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. VCroIb30BaHue AIEKTPOJBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCHOpTE.

Omnbrter @apazes. SIBnenne anekTpoMaruuTHOM nHAYKIHH. [IpaBuno Jlenma. Dnekrporeneparop. CriocoObl
MIOJIyYEHUS DIIEKTPUYE CKOW SHEPTUU. DIIEKTPOCTAHIIMU Ha BOZOOHOBIISIEMBIX HCTOYHUKAX YHEPTHUH.

Jemoncmpayuu

DnexTpusaus Teia

JIBa pojia AJIEKTPUYECKHX 3apsiI0OB U B3aUMOICUCTBUE 3aPSHKEHHBIX TEJ
YCTpolCTBO U IEMCTBUE IEKTPOCKOMIA

DneKTpocTaTU4YecKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA 0B

[IpoBOTHUKY U AUDTEKTPUKHI

MonenupoBaHue CUIIOBBIX TUHHUH SJIEKTPUUYECKOTO MO

HcTouHrKH OCTOSTHHOTO TOKa
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JlericTBUS 2IIEKTPUUECKOTO TOKA
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. 9HeKTqueCKHﬁ TOK B X KMAKOCTHU
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. I'a3oBbIl paspsn
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. I/ISMepeHI/IC CHJIbI TOKA aMIICPMETPOM

=
w

. I/I3MepeHI/Ie QJICKTPUYCCKOTO HAIPSKECHUS BOJBTMCTPOM

[N
s

. Peocrar u marasun COHpOTI/IBHeHI/Iﬁ

=
(€]

. B3aumoielicTBrE OCTOSITHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/ielieHus OM0COB MarHura 17.
MonenrpoBaHUE MATHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB

18. OmbIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMArHUT

20. JlelicTBHE€ MAarHUTHOTO TIOJISI HA IIPOBOJIHUK C TOKOM 21 DieKTpoIBUTaTeh TOCTOSTHHOTO TOKA
22. VccnenoBaHue SBICHUS YICKTPOMArHUTHON WHAYKIIUN

23. OnbiTel Dapanes

24. 3aBHCUMOCTH HAMPABJICHHS UHAYKIIMOHHOTO TOKA OT YCIOBUU €ro BOSHUKHOBEHUS

25. DieKTporeHepaTop MOCTOSTHHOTO TOKa

Jlabopamopusie pabomot u onvimul

OI1IBITEI IO Ha6JIIOI[eHI/IIO OJICKTPU3alluK TCJI I/IHILYKIII/Ief/'I U IIpH COITPUKOCHOBCHUU
I/ICCJIeI[OBaHI/Ie I[ef/'ICTBI/Ifl QJICKTPUYCCKOTO I10JIA HAa IPOBOAHUKHU U JUDJICKTPUKU
COopka u mpoBepka pabOThI AEKTPUICCKOM IIENTHU MOCTOSTHHOTO TOKA

N3mepenue u perynupoBaHue CUIIbI TOKA

ok~ wbdheE

W3mepenue u peryaupoBaHnue HanpspKeHUs

6. HccremoBaHne 3aBUCUMOCTH CHIIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha Pe3UCTOpe

7. OnbITbI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh 3JIEKTPUUECKOTO COMPOTUBIIEHUS IIPOBOIHUKA OT €r0 JUIHHBI,
IJIOLIA/IM MOTIEPEYHOT0 CEYEHHs U MaTepuasia

8. TlIpoBepka mpaBuiia CIOKEHHSI HAPSHKSHUH TIPH MTOCIIEA0BATEILHOM COSAMHEHHUH JBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia UTsl CHIIBI TOKA MTPH APAIIEIIEHOM COCIMHEHUH PE3NCTOPOB

10. Onpenenenre pabOTHI AMEKTPHUECKOTO TOKA, HIIYIIETO Yepe3 Pe3UCTOP

11. OnpeneneHue MOUTHOCTH 3JEKTPUUECKOTO TOKA, BBIAETIEMO Ha pe3ucTope

12. ViccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, HAYILETO Yepe3 JIaMIIOUKY, OT HalpsKEHHs Ha Hell

13. Onpenenenune KIIJ[ narpeBaTtemns

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS MOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO TOJISI MOCTOSIHHBIX MarHUTOB MPU UX 0OBEMHEHUH U pa3JIeIeHUN

16. ViccnenoBanue AEMCTBUSI AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThI, IEMOHCTPUPYIOLIKE 3aBUCUMOCTh CUJTBI B3aUMOJICHCTBHS KaTYIIKH C TOKOM U MarHuTa OT
CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYILIKe

18. M3yueHue neiicTBUS MAarHUTHOTO TOJISl HA POBOJIHUK C TOKOM

19. KoncrpyupoBaHue M u3ydyeHUE pabOThI ANEKTPOJBUTATEINS

20. Uzmepenue KI1/] anekTpoaBuraTebHOM YCTAaHOBKU

21. OnbITHI 10 UCCIEAOBAHUIO SBJICHHUS AIEKTPOMArHUTHONW MHIYK LUK UCCIIEJOBaHNE U3MEHEHUN
3HAYEHUS U HAMPABJICHUS UH TYKIIHOHHOTO TOKa



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢pusnku B 8 Kiacce HapaBICHO HA JIOCTHYKEHUE 00YyUYaIOIIUMUCS TIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX PE3Y/IbTaTOB OCBOCHUS y4€OHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ociiTaHNue:
— TMpOSIBIICHUE UHTEpPEca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pr3nuecKkoi HayKu;

— IIEHHOCTHOE OTHOILIEHHUE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX (PUUKOB.

I'pasxicoanckoe u 0yxo6Ho-npagecmeennoe 60cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CYKJI€HUH OOIIECTBEHHO-3HAYMMBbIX U STHUYECKUX MPOOIIEM,
CBSI3aHHBIX C IPAKTUUECKUM MIPUMEHEHUEM JIOCTKEHUHN (PU3UKH;

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCIIPUSTHE ICTETUYECKUX KaueCTB (PU3NYECKOM HAyKU: €€ TapMOHUYHOTO MMOCTPOCHHUS, CTPOTOCTH,

TOYHOCTH, TAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC ICHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON IEITEIIbHOCTH.

Dopmuposanue Kyiabmypol 300p06bs U IMOUUOHATLHO20 O1A2ONOYYUA:
— OCO3HaHHE [IEHHOCTU 06E30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH IIPaBHJI 0€3011aCHOTO MOBEACHUS HA TPAHCIIOPTE, Ha I0POTax, C AMEKTPUUECKUM U TEIIIOBBIM
000py/0BaHHEM B JOMAITHUX YCIOBHSIX;
— c(hopMHPOBAHHOCTH HaBbIKa pedIeKCuu, MPU3HAHUE CBOETO MIpaBa Ha OMMOKY U TAKOTO Ke MpaBa y

ApPYroro 4e€jaoBCKa.

Tpyooeoe eéocnumanue:
— aKTHBHOE y4acTHE B PElICHUH ITPAKTUYECKUX 33/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpasi)
TEXHOJIOTHYECKON U COLMANbHOM HAIIPaBICHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3NUECKUX 3HA

HUN;— HUHTEpeC K MPaKTHYECKOMY H3y4eHHIO Mpodeccuil, CBsI3aHHBIX ¢ (PU3UKOM.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA HAa IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHMUU 715 peuiceHud 3a/ia4 B obOmacTu Oprmaqueﬁ
CpCabl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUIN IJII OKPY)KaIOH_[eﬁ

CpCAbl;— OCO3HAaHUC r100aJIBHOTO XapakKTepa 3KOJOTHYCCKUX HpO6HCM u HYTeﬁ UX pCUHICHUA.

Aoanmauyusa 00yyarouiezoca K U3MeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOU CPEObl:—
MOTPEeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOTHEHUN UCCIIEOBAHUHA U TPOEKTOB (DPU3UUYECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHHSIM JIPYTHX;

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO EATEIbHOCTS;

— HOTpC6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3H8.HI/II71, B TOM 4YHUCJIIC (I)OpMy.TII/IpOBaTL nacHu, IOHATHA,



TUNOTE3bl 0 (PU3MYECKUX OOBEKTaxX U SBIICHUSX,

— oco3HaHue JeUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 001acTu (pus3mkwy;

— TMJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKHUX 3HAHUM;

— CTpeMJICHUE aHAJIM3UPOBATH U BBISIBIISITH B3AMMOCBSI3H IIPUPOIBI, OOIIECTBA H SKOHOMHUKH, B TOM
YHCIIe C UCTIOIh30BaHUEM (DU 3UYCCKUX 3HAHU;

— OIICHKA CBOMX JICHCTBUH ¢ y4ETOM BIIUSHUS Ha OKPYKAIONIYIO CPEY, BO3MOYKHBIX TJI00ATBHBIX

HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATDBI
YHUBeEpcabHbIC MO3HABATEIBHBIC JICHCTBUS
bazoevie nocuueckue oeiicmeusn:
— BBISABIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH 00BEKTOB (SBJICHUN);
— YCTaHaBIMBATh CYIICCTBCHHBIN MPU3HAK KJTaCCU(DUKAIIMH, OCHOBAHUS JIJISl 000OIICHUS U CPAaBHEHUS;
— BBISBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (haKTaX, JTAaHHBIX U HAOIIOICHHUSIX,
OTHOCSIINXCS K (PU3WYUE CKUM SIBIICHUSIM;
— BBISABIIATH IPUYUHHO-CIICJICTBEHHBIC CBSA3H ITPH U3yYCHUH (PU3NUCCKUX SBJICHUI H IIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX YMO3AKITFOUCHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3IX (PU3HUSCKUX BEITUIHH,
— CaMOCTOATEILHO BBRIOMpATh CIOCO0 penieHrs yaeOHon Gu3ndecKkoi 3aaaun (CpaBHEHUE HECKOIBKUX
BApUAHTOB peIlIeHHs, Bbl 00p Hanboiee MOIXOISAIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX

KpUTEPHUEB).

ba3zoevle uccnedoosamennvckue oeticmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEILCKII HHCTPYMEHT ITO3HAHUS;
— TPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IUIAHY OTIBIT, HECIIOKHBIN (PU3NUECKUIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHHE (PU3UUECKOTO SBJICHUS;
— OILICHHUBATh HA IPUMEHUMOCTH M JIOCTOBEPHOCTh MH(MOPMAIIHIO, TTOTYICHHYIO B XOJI€ HCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— €aMOCTOATEIbHO (GOPMYTUPOBATH 000OIIEHNUS U BBIBOBI IO PE3yabTaTaM MPOBEAEHHOTO
HAOJIIOIEHH, OIBITA, UCCIIEN0OBAHNS;
— TMPOTrHO3UPOBATh BO3MOXKHOE JaJIbHEHIIIee pa3BUTHE (PHU3NUECKUX MPOIIECCOB, a TAKKE BBIJIBUTATh

IIpCAITIOJIOKCHU S 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c unghopmanuei:
— TPUMEHSATH PA3JIMYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI MPH MOKMCKE U 0TOOpe HH(OpMAIMU HITH
JAHHBIX ¢ Y4ETOM IpeUI0KEHHON yueOHO! (u3ndeckoil 3a1auu;
— aHAJIU3UPOBaATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U (hOpM
IIPE/ICTaBIICHMS;
— CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIbHYIO (pOpPMY IpeCcTaBIeHUs HH(POPMALUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HC CJIOKHBIMU CXEMAMHU, IUarpaMMamMu, WHOH Fpa(I)HKOﬁ n ux KOM6I/IHaLII/I}IMI/I.

YHI/IBCpcaJ'IBHBIC KOMMYHUKAaTUBHBIC JIeiCTBUSA



Obwenue:

— B X0Jie 00CYXJIeHUs Y4eOHOTO MaTepHaia, pe3y/IbTaToB JJabOpaTOPHBIX PadOT M MPOEKTOB 33/1aBaTh
BOIPOCHI TIO CYIIECTBY 0OCYXIaeMOi TeMbI U BBICKAa3bIBATh UJCH, HAIICJICHHBIC HA PEUICHUE 33aa9U 1
noJiiep)kanue 01aroxenaTeaIbHOCTH OOIICHNUS;

— COIIOCTAaBJIATh CBOM CYXICHUS C CYXKACHUSMH IPYTHX YIaCTHUKOB JHajiora, 0OHapyXHUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3pCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHIIOJIHEHHOTO (PM3HUECKOTO OIBITA (IKCIIEPUMEHTA,
HCCIIEIOBAHUS, IIPOEKTA).

Coemecmuasn oeamenbHOCHMb (COMPYOHUUECHB0):

— TMOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHANBUYaTbHON pabOThI MPHU PEIICHUN
KOHKPETHOM (pr3nyeckoit mpooiemsr;

— MPUHUMATH IEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBHS MO €€ JOCTUKEHUIO:
pacrnpenensiTb poju, 00CYyXIaTh MPOIECCHl M PE3YIbTaThl COBMECTHOM paOOThI; 000011aTh MHEHHS
HECKOIBKHUX JTIOJICH;

— BBIIIOJIHATH CBOIO YaCTh pa6OTBI, JOCTHUTasA Ka4CCTBCHHOI'O PE3yjibTaTa MO0 CBOEMY HaIIPaABJICHUIO U
KOOPAUHUPYSA CBOU )1e171 CTBUA C APYTUMHU YICHAMHU KOMaH/bI;

— OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOIIHIA TPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
chopMyITUPOBAaHHBIM YIYaCTHUKAMH B3aUMOJCHCTBUSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISBJISATH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOMNX /IS PEIICHHS (PU3UUECKIX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMUHBIX NOJX0aX MPUHATHUS pelIeHUH (MHANBUIyalIbHOE, IPUHATHE
pelIeHUs B TpyIIe, IPUHITHE PEIIeHUu TPyoil);

— CaMOCTOATEIBHO COCTABJIATh AJITOPUTM pellieHus] PU3NYECKOM 3a/1auu UITH IJIaHA UCCIIeIOBaHUS C
Y4ETOM UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MO>KHOCTEH, apryMEHTHUPOBATH MIpe/IaracMbie
BAapUAHTHI PEIICHUM;

— Jlenath BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIlICHHE.
Camoxonmponw (peghrexcus):
— JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlUU U Ipe/yiararh 1jiaH e€ u3MEeHEHUs;

— OOBSICHATH NPUUUHBI JTOCTHKEHUS (HEAOCTHKEHHS) PE3yJIbTaTOB IEATEILHOCTH, 1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTHUBLI B ACATCIBHOCTD (B TOM 4YHCJIC B XO/ BBITIOJTHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHU
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,ﬂHOCTCfI;

— OLICHHUBATb COOTBCTCTBUC PC3YJIbTaTa CJIN U YCIIOBUAM.
3M014u0HaJleblﬁ unmesljiekm:

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XO0AC CIIopa UJin AUCKYCCUH HAa HAYYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMCPCHUSA U JIOTUKY APYIOTO.



Ilpunamue cebs u opy2ux:

— TPU3HABAThH CBOE MPABO HA OMIMOKY NP PEHICHNU (PU3NUECKUX 3a7a4 MU B YTBEP)KJICHHIX HA
Hay4HbIE TEMBI U TaKOE 7K€ IPaBO APYroro.

HNPEJIMETHBIE PE3YJIbTATDBI

IIpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh COOPMUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— MHCIIOJIb30BaTh NOHATHSA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE IBHKEHUE aTOMOB U MOJIEKY!I,
arperaTHbIE COCTOSHHSI BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HBIE Tela, HACBIIICHHBI U HEHACHI-
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATypa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AJIEKTPUUECKUI 3apsJl, NIEKTPUUECKOE 101, IPOBOJHUKHU U JUDIIEKTPUKH, IOCTOSTHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pa3nuyaTh sABJIEHU (TEIUIOBOE paclIupeHue/cokaTue, Teronepeaada, TeoBoe paBHOBECHE,
CMa4yuBaHME, KaMWUISPHBIC SIB JICHHS, HCTIApEHNE, KOHJICHCAITUS, TIJIaBJICHUE, KPUCTAIA3ALIUS
(oTBepeBaHME), KUIIEHUE, TETUIONEpeadya (TETIONPOBOIHOCTh, KOHBEKIIHS, U3ITYUCHHE); dJICKTPU3AIUS
TeJl, B3aMMOJICHCTBHE 3aPsI0B, IEHCTBUS SJEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3AMMO/ICHCTBHE
MarHuTOB, JICUCTBHE MAarHUTHOTO TIOJIS HA TMPOBOIHUK C TOKOM, SJICKTPOMArHUTHAS HHIYKIIHS) TI0 OTTH-
CaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE
SIBJICHHE;

— pacro3HaBaTh MPOSIBICHNUE N3YUYEHHBIX (PU3MUECKUX SIBJICHHUH B OKPYXAIOIIEeM MHUPE, B TOM YHCIe
¢buznueckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSXKEHNUE U KallWJUISIPHbIE SIBJICHUSI B IPUPOJE,
KpUCTAJIJIBI B IpUpoae, n3inydenue CoiHila, 3aMep3anue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHera; JIEKTPUUECKUE ABJIEHUS B aTMOc(hepe, dIeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMiu, Apei¢ Moo CoB, pOJib MATHUTHOTO TOJIS 7S )KM3HHU Ha 3eMIie, MOJISIPHOE CU-
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYI0, BBIJICJATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUINYECKUX SBICHUI;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SIBJICHUA, UCIIOJIb3Ys (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHSAA SOHCPIUAa, KOJIMYCCTBO TCIIOTHI, YACIbHAA TEMI0EMKOCTh BC€IICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCILIOTA Hap006pa30BaHI/I5I, yACIbHAA TCILJIOTa CropaHus
TOIIJINBA, KOSCI)CI)I/II_II/ICHT IIOJIC3HOTI'O ,Z[eﬁCTBHH TEIIOBOM MallrHbI, OTHOCUTCJIbHAA BJIA)KHOCTH BO3yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPHUICCKOC HAIIPSAKCHUEC, COIIPOTUBJICHUE ITPOBOJHNKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCJINYHH, 0003HaYEHUS U CAMHHNIBI (1)I/ISI/IIIGCKI/IX
BCIINYMH, HAXOIUTH (I)OpMy.]'ILI, CBA3BIBAIOIIUC TAHHYHO (1)H3qucxy10 BCJIMYNHY C IPYI'UMHU BECIIMYUHAMU,
CTPOUTH l"pa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEN q)HSH‘leCKI/IX BCJIIMYMH,

— XapaKTCpU30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS U ITPOLCCChI, UCTI0JIb3YI OCHOBHLIC
TTOJIOKCHU S MOJICKYJIIAPHO-KUHCTU YeCcKoi TCOPpHUU CTPOCHUA BCIICCTBA, IPUHIIAII CYTICPIIO3ULINN mmoJiei
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3apsJa, 3aKOH Owma AJIg ydaCTKa 1Ie1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[a, 3aKOH COXPAaHCHUS SHCPIrUuu; IMpru 3TOM OaBaTh CJIOBECHYIO q)OpMy.TII/IpOBKy 3aKOHa M 3aIl1MChIBaTh
€0 MaTEMAaTUYICCKOC BBIPAKCHUC,

— OOBSCHATH PU3NUECKUE MPOLIECCH M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUMHHO-CIICACTBEHHBIE CBSI3H, CTPOUTDH 00bsIC-
HeHue u3 | - 2 IoTu4ecKux 1maros ¢ ornopoit Ha 1 - 2 u3ydeHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,
(U3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacuéTHbIC 3a/1auu B 2 - 3 ACUCTBUS, UCTIOb3Ys



3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIIME (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 334l
3aMUCBIBATh KPATKOE YCIOBHE, BBIABIIATH HEJOCTATOK JAHHBIX JUISl PELICHUS 33/1a4H, BEIOUPATh 3aKOHBI
1 GopMyIibl, HeOOXOAUMBIE IJIsl €€ PelIeHNs, IPOBOJUTH PACUETHI U CPABHUBATH MOJYYCHHOE 3HAYCHHE
($U3N4IEeCKOi BETUYMHBI C U3BECTHBIMU JIaHHBIMU;

— pacClio3HaBaTb HpO6JI€MbI, KOTOPBIC MOKHO PCIIWTH IIPKU TOMOIIIHA (I)I/I3I/I‘-IGCKI/IX MCTOJOB; UCIIOJIb3YyAd
OIMMCAaHUC UCCIICAOBAHMS, BBIACIIATE IIPOBEPACMOC IIPCAIIOJIOKCHUE, OCHUBATL ITPABUJIbBHOCTL IIOPAAKA
MMPOBCACHUA UCCIICAOBAaHMs, AC€JIaTh BHIBO/bI,

— TPOBOJUTH OTIBITHI IO HAOMIOACHHUIO (PU3HUYECKHX SBICHUN MU (PU3HUECKUX CBOMCTB TEI
(KanmMJUTApHBIE SBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3/IyXa OT €ro 00bEMa, TEMIIEpaTyphl; CKOPOCTH TPO-
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYCHUH OT L[BETA U3ITy4arOLeH/OTIONAroNnel TOBEPXHOCTH;
CKOPOCTb MCIIapEHUs BOJBI OT TEMIIEPATYPhl )KUIKOCTH U IUIOLIAIN €€ IOBEPXHOCTH; SIEKTpU3aLHs Tel
U B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH TIOCTOSTHHBIX MarHUTOB; J€MCTBUSI MarHUTHOTO I0JIS HA IPOBOJAHUK C TOKOM,
CBOJICTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTeNsl OCTOSHHOTO TOKa): (OpMYIHPOBATH
IIPOBEpsiEMbI€ MTPENAIOI0KEHUS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000PYI0BaHUS; OMIUCHIBAThH
XOJ1 OTbITa U (GOPMYIUPOBATH BHIBObI;

— BBITIOJHATH MPSMbIE U3MEPEHUST TEMITePaTypPhbl, OTHOCUTEIHHON BIIAYKHOCTH BO3/yXa, CHJIBI TOKA,
HaIPsDKEHUS C UCTI0JIb30BaHUEM aHAJIOTOBBIX TPHOOPOB U JATYMKOB (DU3UIECKUX BEIIMUMH; CPABHUBATH
pe3ynbTaThl U3MEPEHUHN ¢ YUETOM 3aJaHHOU a0COIOTHON TOTPENTHOCTH;

— TPOBOJUTH UCCIICIOBAHKE 3aBUCUMOCTH OJJHON (DU3MYECKOM BETMYUHBI OT IPYTroi C
WCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCHMOCTD COITPOTHUBIICHHSI IIPOBOJHUKA OT €TO JTHHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS U YICIBHOTO COMPOTUBIICHUS BEIIECTBA MMPOBOIHNUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOJIHMK, OT HAIIPSKEHUS Ha TTPOBOTHUKE; UCCIICIOBAHUE TTOCIIEIOBATEILHOTO U Ta-
paUIeTbHOTO COSAMHEHUH TPOBOTHUKOB): IJIAHUPOBAThH UCCIIEIOBAaHNUE, COOMpPATh YCTAaHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJIbTAThI OJTY4CHHOU
3aBHCHMOCTH B BHJIC TAOJIUII U TPaHUKOB, JEJIaTh BEIBOJBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIIMYMH (yIeIbHasl TeIJIOEMKOCTh BELIECTBA,
COMPOTHBIICHUE MPOBOIHUKA, PA00TA U MOILIHOCTb AJIEKTPUUECKOTO TOKA): INIAHUPOBATH U3MEPEHHUS,
coOuparh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CIIEAYsI MPEATOKEHHON HHCTPYKIIUHU, U BBIYUCIIATh
3HAYEHUE BEIUYUHBL;

— co0o1aTh IpaBHiia TEXHUKU 0€30MaCHOCTH MpH paboTe ¢ 1a0opaTOPHBIM 000PYI0BAHUEM;

— XAapaKTCpU30BaThb IIPHUHIIUIIbI ﬂeﬁCTBHH N3YYCHHBIX HpI/I60pOB N TCXHUYCCKHX YCTPOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHUCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPIUH, JJICKTPOOCBECTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUH U H606X0):[I/IMLIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— PpacIlio3HaBaThb MPOCTHIC TCXHUYCCKUC yCTpOﬁCTBa " U3MCPUTCIIBHBIC HpI/I60pLI 10 CXCMaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATH CXCMBI JJICKTPUYCCKUX Lereit ¢
MOoCJICAOBATCIIbHBIM U TApAJIJICIIbHBIM COCANHCHUCM JJICMCHTOB, pa3jindas YCIIOBHBIC 0003HaUYCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— HPUBOIUTH HpI/IMepLI/HaXOI[I/ITB I/IH(I)OpMaI_II/IIO O IMpUuMEpPax NpakKTUICCKOTO UCIIOJIb30BaHUA



(bu3MUYECKUX 3HAHWUH B MOBCEHEBHOW KHU3HU JIJIsl 0OecTieueHus: 0€30MacHOCTH P 0OpalieHnu ¢ mpubo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHECHHUS 30POBbsI M COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHHSI B OKPYKaIOIIeH cpene;

— OCYULIECTBIATH MOUCK HH(popMarmu (pusnyeckoro coaepxanus B cetu MIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIIENATH HH(POPMAITHIO,
KOTOpasi BJIETCS MPOTUBOPEUUBON MIM MOXKET OBITh HEJOCTOBEPHOI;

— WCIIOJIB30BATh MPH BHITIOJHEHNUH YUYEOHBIX 3aJJaHUi HAYYHO-TIONYISPHYIO JTUTEPATYPY HU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VIHTepHeT; BIajaeTh IpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTA, IpeoOpa3oBaHus HH(POPMAIMH U3 OJJHOH 3HAKOBOW CUCTEMEI B JPYTYIO;

— CO03/1aBaTh COOCTBEHHBIEC MMCHbMEHHBIE U KPATKUE YCTHBIE COOOIIEeHus, 000011as nHPOpMAaLUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUYECKOTO COJEpkaHMs, B TOM UMCIE MyOIMYHO MPEACTABIATD PE3YIbTaThl
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM AEATEIbHOCTH; IPU TOM I'PaMOTHO UCHOJIb30BaTh U3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (pU3UKH, CONPOBOXKIATH BHICTYIIJICHHE NTPE3EHTAUEH;

— TIPHU BBITIOJTHEHUHU YIEOHBIX TPOCKTOB M HCCIICTOBAHUN (DU3UUECKUX MPOIIECCOB PacCIpeiesTh
00513aHHOCTH B TPYMIIE B COOTBETCTBUU C TIOCTABJICHHBIMHU 33/1a4aMU, CIICIUThH 32 BHITIOJHEHUEM IIJIaHa
JEHUCTBUM U KOPPEKTUPOBATH €T0, aIEKBATHO OIEHUBATH COOCTBEHHBIN BKJIA]] B IEATEIILHOCTD TPYIIITHI;
BBICTPaNBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, MTPOSIBIISIS TOTOBHOCTh pa3pemiaTh KOH(IUKTHI.



TEMATHYECKOE INTAHUPOBAHHUE

Ne |HammeHoBanme pa3jienoB H TeM
n/n [mporpamMmmsl

IKOJ]H‘-[CCTBO Jacos

[BCEro

[KOHTPOJIBHBIE
[PaboThI

paKTHYeCKHE
a00ThI

=

3ydeHus

Bl/l)llxl JACATCJIbHOCTH

Buasbi, hopmbl
KOHTPOJIS

JuekTpoHHbIE (LHPPOBBIE)
o0pa3oBaTelbHbIE Pecypebl

Pasnen 1. TemnoBbie sIBJIEHHS

1.1. (Crpoenne u cBoiicTBa BemiecTa

HaGmioieHne u MHTEpNIpETaLus ONBITOB, CBHAETENBCTBYOIIHX 00 aTOMHO--
OJIEKYJIAPHOM CTPOEHHH BEWIECTBA: ONBITHI C PACTBOPEHUEM Pa3IMYHBIX

[BELLIECTB B BOJIE;

Pemenne 3a7a4 M0 OUEHNBAHHMIO KOIMYECTBA aTOMOB MJIM MOJIEKYJT B EIMHUIIE

oOBbEMa BelecTBa;

O6bscHeHne GPOYHOBCKOTO JBHKEHUS, ABNCHNS AMQDY3NUNH pastuduil Mex1y

HHMU Ha OCHOBE MOJI0KEHHUIl MOEKyNIPHO-KMHETHYECKOI TEOPHH CTPOEHHUS

BELIECTBA;

O0bscHEHNHE OCHOBHBIX Pa3IMuMifi B CTPOEHHH Ta30B, KHMJKOCTEH M TBEPABIX TeiC
CII0/Ib30BAHUEM TI0JIOKEHUH MONEKYIAPHOKHHETHYECKON TEOPUH CTPOEHHUS

BELLIECTBA;

IAHANH3 NPaKTHYECKHX CHTYal[UH, CBS3aHHBIX CO CBOHCTBAMH ra3os,

PKMIKOCTEH U TBEPABIX T,

|Y cTHBIIH
onpoc;
IKoHTpONIbHAS
pabora;
[TpaxTHyeckas
pabora;
TectupoBauue;

Poccuiickas JJIEKTPOHHAsA ILIKOJIa
https://resh.edu.ru/subject/28/8/

SKnacc
https:/lwww.yaklass.ru/p/fizika#program- 8-
klass

1.2. [TensoBbie mpomeccs

1

0OCHOBAaHHE MPABHI H3MEPEHHS TEMIIEPaTypBhl;
Habmonenne u 06bsACHEHHE OMBITOB, IEMOHCTPHPYIOIIUX H3MEHEHHE
BHYTpEHHEH! dHEPrUH Teja B pe3y/ibTaTe TemIonepesadd 1 paboTsl BHEIHHX
lcHL;
MccnenoBanue ABNeHUS TEI000MEHA IPH CMEIIHBAHUU XONOXHON H ropsyeit
[BOJIBI;
Onpenenenne (M3MEPEHNE) KOMMYECTBA TEILIOTHI, OJYYEHHOTO BOJOH MPH
[TerI000MEHe ¢ HarpeThIM METaIIMYECKUM IIUIHHAPOM;
Onpenenenue (M3MEpeHUE) yACIbHON TEMIOEMKOCTH BelecTBa; Pemenue

a1ad, CBS3AHHBIX C BBIMHCICHHEM KOMHYECTBA TEIIOTH U
[TerI0EMKOCTH IIPH TEMII000MEHE;
(OObscHeHNe SABICHHIT HCIAPEHHS H KOHACHCAIMH HA OCHOBE ATOMHO--
IMOJIEKYJISIDHOTO y4EHUS;
Habmnionenne 1 06bACHEHHE IIpOLIEcca KUIEHN, B TOM YHCIIE 3aBUCHMOCTH
[feMIIepaTyphl KUIICHUS OT JaBICHHS;
Onpenenenne (M3MEpeHHE) OTHOCHTENbHOH BIAKHOCTH BO31YXa;
Pemmenne 3anad, CBSA3aHHBIX C BBIMMCICHHEM KOIMYECTBA TEMIOTH B MPOILECCaX
[TeruIonepesadn MpH IIABICHAN U KPHCTALTH3AUNHI, HCIAPCHHN U KOH/ICHCAIINH;
IAHanu3 paGoThl 1 00bACHEHHE TPUHIUNA ACHCTBUS TEMIOBOTO IBUTATEINS;
[BBI4rcCIIeHIe KOTNYECTBA TEILIOTEI, BRIACIAIONMET0Cs IIPH CTOPaHIH
[pa3nuuHBIX BUIOB TorumBa, u KII1J] nBuraresns;
O6cyxkIeHHEe JKOMOTHYECKHX IOCIEACTBUI HCIOIb30BAHHS JBHTaTelel
BHYTPEHHETO CTOPAHHS, TEIUIOBBIX H rHApodnexTpocTanmuii (MC — akonorus, xumus);

'Y cTHBIN
onpoc;
KoHTpoibHas
[paboTa;
[MpakTHyeckas
[paboTa;
TectupoBanue;

Poccuiickas 3MeKTpOHHAs LIKOMA
https://resh.edu.ru/subject/28/8/

SKnacc
https://www.yaklass.ru/p/fizika#program- 8-
kla

Mrtoro mo pasmemy
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2.1. PuexTpuueckue 3apsiabl. U Habxntonenne 1 npoBeieHHE ONBITOB IO dNEKTPH3ALUH TEl IPH Y cTHBIi Poccuiickast ameKTpoHHas MIKOIA
3apssKeHHbIC TeJa M HX ICOIPUKOCHOBEHHH ¥ MH/IYKIIHE; orpoc; https://resh.edu.ru/subject/28/8/
B3amMoaeiicTBue Habnronenue u 00bsCHEHNE B3aHMOACHCTBHS OJJHOMMEHHO U PAa3HOMMEHHO TectupoBauue;

BapsKEHHBIX TEIL; /lnkTanT; SAKnacc

OGbsicHeHNe ABIEHM MEKTPH3ALMH P CONPUKOCHOBEHHH TEll M MHAYKUHKEH ¢ https://www.yaklass.ru/p/fizika#program- 8-
[ICIIOB30BAHUEM 3HAHMH 0 HOCHTEILIX DJIEKTPHYECKUX 3aps/I0B B BEIIECTBE; kla

Pacrio3HaBanue 1 00bACHEHUE SBICHHIT JICKTPU3ALUN B IOBCCIHEBHON KU3HH;

2.2. MocTostnublii 31eKTPUYECKHATOK 20 HabntoneHne pa3nuyHbIX BUIOB AEHCTBHS JIEKTPUIECKOrO TOKA U 'Y cTHBII Poccuiickast 3meKTpoHHas MIKOIA
loOHapyKeHHe STUX BHIOB JIEHCTBHS B MOBCEIHEBHOU xu3HK; COOpKa onpoc; https://resh.edu.ru/subject/28/8/
|1 MCIIBITAaHHE YIEKTPUYECKOH LIeNH OCTOSHHOTO ToKa; M3mepenue IKonTposbHas
CHJIBI TOKA aMIIEpPMETPOM; paboTa; SKnacc
M3MepenHne 3MEKTPUUECKOT0 HAMPSKCHHUS BOJIBTMETPOM; [MpakTHyecKkas https://www.yaklass.ru/p/fizika#program- 8-
MccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, IPOTEKAIOLIET0 Yepe3 Pe3ucTop, oT padora; kla
COIPOTHUBIICHUS PE3UCTOPA U HATIPSHKEHUSIHA PE3UCTOPE; TectupoBauue;

[IpoBepka mpaBuiIa CIOKEHNS HANPSIKEHHIT PH MOCTEI0BATETBHOM
ICOSIMHEHUN IBYX PE3UCTOPOB;
[IpoBepka mpaBuma A CUJIbI TOKA MPH MapasielbHOM COCIMHCHHH
[Pe3UCTOPOB;
PenieHne 3a1a4 ¢ HCMOb30BaHHEM 3akoHa OMa i popMyIT pacyéra dIeKTPHIECKOro
COMPOTHBIEHUS TPH TOCIELOBATEILHOM U MapalieNbHOM COCANHEHUH
[MPOBOAHHUKOB;

npeeneHue paboThl JEKTPHIECKOr0 TOKA, POTEKAIOLIEro Yepe3 pe3ucTop;
OmpeeneHne MOIHOCTH 3ICKTPHYECKOTO TOKA, BBIICIAEMOIl Ha PE3UCTOPE;
(OGBsICHEHHE YCTPOHCTBA M MPHHIMIIA JCHCTBHS JOMAIIHUX
PIICKTPOHATPEeBaTEIbHBIX TPHOOPOB;
O6bsACHEHNE TPHYUH KOPOTKOTO 3aMbIKAHHS M MPUHIIMIA ACHCTBUA MIaBKHX
MpeaoXpaHuTeNei;
Pemenue 3ajay ¢ ucmoib3oBaHHEM 3akoHa Jlxoyns—IJleHna;

2.3. MarnuTHble SABJIEHHUS 6 MccnenoBanne MaTHUTHOTO B3aUMOJCHCTBHS MOCTOSHHBIX MarHuToB; M3yuenue 'Y cTHBII Poccuiickas anekTpoHHas IIKONa
MIBJICHUSI HAMArHUYMBAHUS BEILIECTBA; orrpoc; https://resh.edu.ru/subject/28/8/
[IpoBeaeHNE OMBITOB, ACMOHCTPHPYIOLIMX 3aBHCHMOCTb CHJIBI B3aHMOJCHCTBUSA IKonTpombHas
[KaTYLIKH C TOKOM M MAarHUTa OT CWJIBI M HAIPABICHUS TOKA B KaTYIIKCE; paboTa; SIKnace
IAHanM3 cuTyaunit NPakTHYECKOro NPUMEHEHHS SNEKTPOMATHUTOB (B OBITOBBIX [MpaxTHyeckas https://www.yaklass.ru/p/fizika#program- 8-
[TEXHUYECKUX yCTPOHCTBAX, IPOMBILIICHHOCTH, MEIHIMHE); padora; kla
3y4eHne neiicTBIS MArHUTHOTO MOJIS Ha IPOBOJHKK ¢ ToKOM; I3ydeHue TecrupoBanie;

ITeHCTBHS DICKTPOABUIATEIIS;
Pacro3HaBaHHe W aHANM3 Pa3THYHBIX MPUMEHCHUH JICKTPOJBHraTeNneH
TPaHCHOPT, OBITOBBIE YCTPOKCTBA U AP.);
2.4. [JaeKTPOMArHUTHAS. HHIYKUHS ‘ (OMBITHI IO HCCIEAOBAHMIO SIBICHHS dIEKTPOMArHUTHON MH/YKIHH: Y cTHBI Poccuiickast 91eKTpOHHAs WIKOJIA
lACCIIeI0BAHIE U3MEHEHHIT 3HAYCHNS M HATPABICHHS HHIYKIIHOHHOTO TOKA; ompoc; https://resh.edu.ru/subject/28/8/
IKonTponbHas
[paboTa; SKnacc
[MpakTHIeckas https:/lwww.yaklass.ru/p/fizika#program- 8-
[paborTa; kla
TectupoBanue;
JlukTaHT;
Mtoro mo pasneny B7
PesepBHOE BpeMs B
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YUYEBHO-METOJANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI UISA YYEHUKA

®dusuka 8 kiacc/[epeimkun A.B., OO0 «/IPODAy»; AO «M3narensctBo [IpocBemnienne»;
BBenute cBOM BapuaHT:

METOANYECKHUE MATEPHUAJIBI J1JIsA YUUTEJIA

Ouzuka. 7—9 knaccel | pabouas nporpamma k uaun Y MK A. B. Tlepbimkuna, E. M. I'yTHuK : yueOHO-
Meroandeckoe mocobue / H. B. ®unonosuy, E. M. I'ytauk. — M. : Ipoda, 2017. — 76, [2] c. ISBN 978-5-358-
19225-6

®unonosuy, H.B. ®usuka. 7 ki.: TeTpans s 1adopaTopHbix padot k yueOHuky A.B. Ilepoimkuna / H.B.
®dunonoruy, A.I'. Bockansn. — 5-e u3n., crepeorun. — M.: apoda, 2019. — 48 c.: un. — (Poccutickuii yueOHUK).

ISBN 978-5-358-21541-2

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

OUIIA bank 3a7aHuil 1715 OEHKH €CTECTBEHHOHAYYHOW IPaMOTHOCTH
http://oge.fipi.ru/os/xmodules/gprint/index.php?
theme_guid=3D32C8CD6BBBAC304D7A582B5A3ED87A&proj_guid=0CD62708049A9FB940BFBB6EOAOSECCS
Poccuiickast anekTpoHHas MIKOJIa

https://resh.edu.ru/subject/28/8/

SKnacc

https://www.yaklass.ru/p/fizika#program-8-kla
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

CrnpaBoyHbIe TaOIHIIBL, pa3IaTOYHBIN MaTepual, pabodne TeTpaay, yaeOHHKH.

OBOPYJIOBAHMUE JJISI MPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPALIMIA

Kommnsrotep, TeneBuszop, 1adbopatopHoe 00opyaoBaHue (IITaTUBBI, BECHI C HAOOpaMU TUPEK, MEH3YPKH,
CTaKaHBbI, TeJa ISl KAJIOPUMETPHH, Tella HeMPAaBUIBHON Gopmbl, JIaGopaTOpHBI KOMIUIEKT O
MOJIEKYJISIpPHOM (PU3UKE U TepMOAUHaMUKe, JIabopaTOpHBIM KOMIUIEKT MO IEKTPOIMHAMUKE).

MHHOACHUTEJIBHASA 3AIIMCKA

Copep:xaHue porpaMMbl HalpaBIeHO Ha GOPMUPOBAHNE €CTECTBEHHOHAYYHON I'PaMOTHOCTH YJallluxcs U
OpraHM3aIfIo U3yYeHUs] PU3UKU Ha JIeSTEIIbHOCTHON OCHOBE. B Hell yunThIBatoTCsl BO3MOKHOCTH IIpeaMeTa
B peaninzanuu TpedoBanuil ®I'OC OO0 k miaHupyeMbIM JIMYHOCTHBIM U METapPEMETHBIM pe3yJibTaTaM
oOyueHus, a TaKKe MEXIPEIMETHBIE CBSA3U €CTECTBEHHOHAYYHBIX YUEOHBIX IIPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00Opa30BaHMsL.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc pusukn — cucrtemoobpasyromuii yis €CTECTBEHHOHAYYHBIX YYEOHBIX TPEIMETOB, TIOCKOIBKY
(bu3UYecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SBJICHUM, U3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMHUEH
u pusnyeckoit reorpadueit. Dusnka — ITO MPEAMET, KOTOPHIN HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, HO U MIPEIOCTaBIIsIET Hanboiee iCHbIe 00pa3iibl IPUMEHEHUS! HAYYHOTO
MeTO/1a O3HaHUS, T.€. crioco0a MoIy4eHHs TOCTOBEPHBIX 3HaHMi o mupe. Hakonen, ¢puszmka — 310
MpeIMET, KOTOPBIN HapsALy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMU JI0JDKEH J1aTh IIKOJbHUKAM
Mpe/icTaBjIeHHe 00 YBJIEKATEIbHOCTH HAyYHOTO HCCIIEI0BAHUS U PAJJOCTU CAMOCTOSITEIbHOTO OTKPBITUS
HOBOTO 3HAHMUSL.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIeTro 00pa3oBaHUs COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJaronmxcs,
KOTOpBbIE B JIabHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. HO HE MeHee
BaYKHOM 3a/1a4eil sIBJISIETCS BBISIBJICHHE U TIOJITOTOBKA TAJIAHTIMBBIX MOJIOJIBIX JIFOJICH ISt TPOJOIKEHHUS
o0Opa3oBaHus U JalbHENIIEH MpoQecCuOHATbHOMN IEeATEIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
WCCIIEIOBAaHUH U CO3JJaHUH HOBBIX TeXHOJIOTUH. COTIacHO MPUHATOMY B MEXIYHAPOIHOM COOOIIECTBE
onpeneneHuto, «EctecTBeHHOHAayYHas! TPAMOTHOCTH — 3TO CHOCOOHOCTH YeI0BeKa 3aHUMATh AKTHUBHYIO
IPaXXIAHCKYIO MO3ULIKIO MO 0OIIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMU, U
€ro TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH UesIMU. HayuHO TrpaMOTHBIH YeI0BEK CTPEMUTCS
y4acTBOBATh B apTyMEHTUPOBAHHOM OOCYXJACHUU MPOOIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, UTO TPEOYeT OT HEro CIEAYIONINX KOMIETEHTHOCTEH:

— HAY4YHO OOBACHATH SBJICHHA,
— OICHHUBATh U ITIOHUMATb 0COOCHHOCTHU HAyYHOI'O UCCIICAOBAHUA,
— HUHTCPHPECTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3ATCIbCTBA IJIA TTOJIYYCHHA BBIBOOB.

H3y‘ICHI/IC (I)I/I3I/IKI/I CIIOCOOHO BHECTH pemaloumﬁ BKJIaad B (bOpMHpOBaHI/IC CCTCCTBCHHOHaquOﬁ
I'paMOTHOCTHU O6y‘-IaIOH_[I/IXC$I.

HEJIN U3YYEHUSA YYEBHOT'O ITIPEJIMETA «®U3UKA»»

Henn u3ydyenust pu3uku Ha ypoBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus onpeeieHbl B Konmnenmmm



Mpero1aBaHus yueOHOTO MpeamMeTa

«Duzuka» B 00pazoBaTeIbHbIX opranuzauusx Poccuiickoit denepainu, peaan3yronux OCHOBHbIE
o0mieo0pa3oBaTenbHbIC TPOTPaMMBI, YTBEPKIEHHOH pernerreM Komterun MuHucTepcTsa
npoceemeHus: Poccutickoit denepanuu, npotokon oT 3 nekadpst 2019 r. Ne [TK-4BH.

Lenu n3ydenus GU3nKu:

— npuoOpeTeHre HHTepeca U CTPEMIICHHUS 00YJaOUINXCS K HAYYHOMY U3YUEHHUIO MPHPOIBI,
pa3BUTHE MX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

— Pa3BHUTHUC HpeILCTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC ITO3HAHUA U q)OpMI/IpOBaHI/IG HCCICA0BATCIIBCKOTO



OTHOIICHUSA K OKPYIKAIOUIUM SIBJICHUSM,

— (dopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (dopmupoBaHUEe MPEACTABICHUIA O POIU PU3UKH JJIs1 PA3BUTHUS APYTHUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHUH;

— pa3BUTHE MPEICTABICHUI 0 BOZMOXKHBIX chepax Oymymieil mpoQecCHoHaNbHOM NeITeTbHOCTH,
CBSI3aHHOU C (DU3HMKOH, MOATOTOBKA K JAJIbHEHIIIEMY 00YYEeHHUIO B 3TOM HAIIPABJICHUH.

JloCTIKEeHHE 3TUX IIeJIe Ha YPOBHE OCHOBHOTO 00IIIero 00pa30BaHus 00ECIICUNBACTCS PEIICHUEM
CIICAYIOIINX 3a]1a4:

— MpUOOpEeTEeHHE 3HAHUHN O JUCKPETHOM CTPOSHUH BEIIECTBA, O MEXaHUYECKUX, TETVIOBHIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— MpUOOpPETeHNE YMEHUN OMUCHIBATH U OOBSICHATHh (PU3UUYECKUE SBJICHUS C UCTIOJIb30BaHHEM
MOJIyY€HHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIITNX PACUETHHIX 3a/a4 C UCIIOJIb30BaHUEM (DU3UIECKUX
MO/IeNIel, TBOPUYECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHUH HAOII0JaTh NPUPOHBIE IBICHHS U BBITIOIHSTD OTBITHI, JJAOOpAaTOPHbIE pabOTHI U
AKCIEPUMEHTAJIbHbIE NCCIIEI0OBAHUS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX PUOOPOB;

— O0cBoeHHUE TPUEMOB PaboThI ¢ HHMOpMaIel GU3NIECKOTO COIep KaHuMs, BKII0Yast HH(PpOpMAaIUio o
COBPEMEHHBIX IOCTH)KCHUSAX (DU3UKU; aHATM3 U KPUTHUECKOE OLICHUBaHHE HH(POPMAITUH;

— 3HaKOMCTBO c0 chepamu mpodecCHOHATBHOMN IeITeTbHOCTH, CBA3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TE€XHOJIOTHSIMH, OCHOBaHHBIMHU Ha IOCTHKCHUAX (PU3NICCKON HAYKH.

MECTO YYEBHOI'O ITIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiasercs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlanHas mporpaMMa npeaycMaTpiuBaeT uydeHue pusuku Ha 6a30BOM ypoBHE B 7
KJ1acce B 00péMe 68 yacos 110 2 yaca B HEHEIIO.



COJAEPKAHME YYEBHOI'O ITIPEIMETA

Pazjnen 1. ®usuka u eé posib B I03HAHUM OKPY:KAKOIIEr0 MUPA

du3nka — HayKa 0 MPUPOJEC, U3ydaeT (PU3NIeCKHe SIBICHUS: MEXaHUIECKHE, TCIIJIOBBIE, dJICKTPUUECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenmanHbl. M3mepenne pusnueckux BenudynH. Ouzndeckue npudopsl. [lorpenrHocts
n3MepeHnil. MexayHapoJiHasi cucTeMa €QuHUILL.

Kak ¢u3uka u apyrue eCTeCTBeHHbIE HAyKU W3YYarOT MPUPOY. ECTeCTBeHHOHAYYHBIN METO]] IIO3HAHUS:
HaOJTI0/ICHHUE, IOCTAHOBKA HAYYHOTO BOTIPOCA, BBIIBIYKCHHUE THITOTE3, SKCTICPUMEHT 110 TTPOBEPKE THITOTES,
oObsicHeHue HaboaeMoro sBiieHus. Onucanne pU3nYecKux sIBICHUH ¢ TOMOIIBIO MOJICTICH.

JdeMoHcTpanuu
3. MexaHI/I‘-ICCKI/IG, TCIIJIOBBIC, DJICKTPUYICCKUEC, MATHUTHBIC, CBETOBLIC SIBJICHU .

4. ®usnueckre TpuOOpsl U Mpolielypa NPSIMbIX U3MEPEHUI aHAJIOTOBBIM U IIU(PPOBHIM MPHOOPOM.

JlabopaTopHble paGoThI U ONBITHI
7. OnpeneneHue NEHBI IeICHUS MKaIbl U3MEPUTEIBHOTO MpUOopa
8. N3amepenue paccTosiHAN
9. Usmepenne 00bEMa KHUIKOCTH M TBEPIOTO Tella

10. Omnpenenenne pa3sMepoB MaJIbIX Tell
11. W3mepenue temnepaTypbl IpyU MOMOIIH XKHUAKOCTHOTO TEPMOMETpPA U AATYMKA TEMIIEPATypPhl
12. [IpoBenenue uccaenoBaHus MO MPOBEPKE FUIOTE3bI: JaTIbHOCTh MOJETA IIapUKa,

MYLEHHOTOTOPU30HTAIBHO, TeM OOJIbIIe, YeM OoJIblle BhICOTa MycKa

Pa3nen 2. [lepBoHavajibHbIe CBeIeHHs 0 CTPOEHUH BellecTBA

CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, UX pa3Mepbl. ONbITHL, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BemecTBa. OMNbITHI, JOKa3bIBAIOLIUE JUCKPETHOE CTPOEHUE BEILIECTBA.

HBI/I}KGHI/IC HacCcTHIl BEIICCTBA. CBi3b CKOPOCTH ABMIXCHHA HaCTHUIl C TeMnepaTypoﬁ. BpOYHOBCKOG
JABUIKCHUC, ,Z[I/I(b(bYSI/IH. BS&HMOI{GIZCTBHG YacCTHUIl BEHIECTBA: IIPUTAKCHUC U OTTAJIKUBaHHUCE.

ArperaTHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ia30B, KUIAKOCTEH U TBEPABIX (KPUCTAITNYECKHIX) TEIl.
B3aumocBs3b Mex/1y CBOWCTBaMU BEIIECTB B PA3HBIX arperaTHhIX COCTOSIHUIX U X aTOMHOMOJIEKYISPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BOJIbl. B3aMMOCBSI3b MEX/Iy CBONCTBAMU BEILIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX AaTOMHOMOJICKYIIAPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbhIX
cocTosiHUI BoJibl. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

JdeMoHcTpanun

— HaOmoienne OpOyHOBCKOTO JBHMIKEHMS

— HaOmonenune nuddysun

— HaOmoienue sBneHui, 00bACHAIOMMXCS MPUTHKEHUEM HIIM OTTAIKMBAHUEM YaCTHUI] BELIECTB
JlabopaTopHbie paGoThI U ONBITHI

— OrmeHka aAuaMeTpa aToMa METOI0M PsI0B (€ HCIoJIb30BaHUEM (oTorpaduii)

— OnbITh IO HAOMIOICHUIO TETJIOBOTO PACHIMPEHHUS Ta30B

— OnbITH 10 0OHAPYKEHUIO ASHCTBUS CUII MOJIEKYIISIPHOTO MPUTSHKEHUS

Pa3pnen 3. /IBu:kenne U B3auMOIeCTBUH
Mexanuueckoe aBuxeHue. PaBHoMepHOe U HepaBHOMepHOe JiBIKeHHe. CKopocThb. CpenHsisi CKOPOCTh NMpHU
HEPAaBHOMEPHOM JIB>KCHUH. Pacd€r Iyt U BpeMeHu JBUKEeHUs. PABHOMEPHOE U HEPaBHOMEPHOE JIBU-



xeHue. CkopocTs. CpeiHsas CKOPOCTh P HEPABHOMEPHOM ABM)KEHUU. Pacuér myTu v BpeMeHU IBHKEHUS.

SIBnenue nHepuMU. 3aKOH HHEpUMU. B3aumoaeiicTBue Tean Kak MpUYMHa U3MEHEHHSI CKOPOCTHU JBH)KEHUS
Ten. Macca kak Mepa uHepTHocTH Tena. [lnoTHocTs BemecTBa. CBs3b MJIOTHOCTU € KOJIMYECTBOM MOJIEKYII B
enuHUIe 00BEMA BelIeCTBa.

Cuna xak xapakTepucTrKa B3aumoaeicTBus Tes1. Cuna ynpyrocTtu u 3akoH I'yka. 3mepenue cuiibl ¢
IIOMOIIBIO TUHAMOMETpA. SIBlIeHUE TArOTeHUs U cuiia TsbkecTu. Cua TsxecT Ha Apyrux mianerax (MC).
Bec Tena. HeBecomocts. CrnoxeHue cuil, HallpaBJIEHHBIX 110 0AHOM npsiMoii. PaBHoaeicTBytomas cuit. Cuna
TpeHus. TpeHue CKoJIbKEeHUs U TpeHue nokosi. Tpenue B npupoae u texuuke (MC).

JdeMoHcTpanuu
7. HaOmrojeHne MeXaHn4eCcKoro JBMKCHUS Tella
8. 3mepenune CKOpOCTH PSIMOJTMHEHHOTO JIBIKESHUS
9. HaGnronenue siBIeHMSI MHEPITUH

10. Habmronenue n3MeHeHus: CKOpoCTH Ipy B3aUMOIEHCTBUU Tell
11. CpaBHeHHE Macc MO B3aUMO/ICHCTBUIO Tell
12. CiioxxeHue Cuil, HalpaBJIEHHBIX MO OJTHOM MPAMOU

JlaGopaTopHblie padoThbI M ONBITHI

3. OmpesienieHUe CKOPOCTH PABHOMEPHOTO JBMIKCHHS (IIApPHKa B KHUJIKOCTH, MOJCIH DIICKTPHUIESCKOTO
ABTOMOOWIISI M T. 1I. )

4. OnpeneneHue cpeHeld CKOPOCTH CKOTKKEHHS OpycKa WIIH IIapuKa 10 HAKIIOHHOMW TUIOCKOCTH 3.
Onpenenenne IIOTHOCTU TBEPJIOTO Teja

6. OnBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD PACTSDKeHUS (edhopMaIium) NPY>KUHBI OT MTPHIIOKEHHOM
CHJIBI

7. OTbITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIbKEHUS OT Beca TeJla U XapakTepa
COTPUKACAIOLIUXCS TOBEPXHOCTEH

Pa3nen 4. /laBjienue TBEPABIX TeJl, )KHAKOCTEl U ra3on

JNaBnenue. CriocoObl yMEHBIIICHUS U YBEJIMUEHUS JaBiaeHus. [laBieHune ra3a. 3aBUCUMOCTh JIaBJICHHS ra3a
oT 00BEMa, Temneparypsl. [lepenada naBieHust TBEPALIMU TEIAMH, )KHIKOCTSIMH U razamMu. 3akoH Ilackas.
[THeBMaTHYECKHE MAIIUHBI. 3aBUCUMOCTD JaBJICHUS KUJIKOCTH OT TIIyOUHBI. ['mapocTaTHYecKuii mapamokc.
Coobmaromuecs cocyapl. [ uapaBirndeckue MEXaHHu3MBbl.

Atmocdepa 3emnu u atMmocdepHoe naBieHue. [[pudrHbl CylecTBOBaHUS BO3AYITHOM 000JI0UKH 3eMITH.
Omnsit Toppuuennu. M3mepenne atmocdepHOro naBieHus. 3aBUCUMOCTb aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl ypoBHEM Mopsi. [IprOopsl amst u3mepeHus aTMOCHEpHOTO AaBIICHUSI.

JleiicTBHE KUKOCTH U Ta3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBaromas (apxumenoBa) cuiia. 3akoH
Apxumena. [InaBanue Ten. Bo3ayxomnnaBanue.

JdeMoHcTpanuu
7. 3aBHCUMOCTb JIABJICHHUS ra3a OT TeMIIepaTyphl
8. Ilepenaua naBneHUs )KUAKOCTBIO ¥ Ta30M
9. Coobmraromuecs: cocybl

10. I'mppaBnuueckuii npecc
11. [IposiBnenue neiicTBus aTMOC(EPHOTO aBICHUS
12. 3aBHCHMOCTD BBITAIKHBAIOLIEH CUJIBI OT 00bEMA MOTPYKEHHOM YacTu Teja U INIOTHOCTH

JKUJIKOCTH 7.PaBEHCTBO BBITAJKHBAIOIIECH CHUJIBI BECY BBITECHEHHOM KHIKOCTH
8. YcnoBue maBaHus TEIl: IIaBaHUE WIIH NOTpY>KCHUC TCJI B 3@ BUCUMOCTU OT COOTHOILICHU A MIOTHOCTEH

TCJIa U XKUJKOCTHU



JlabopaTopHble padoThI U ONBITHI

1. UccnenoBanue 3aBUCMMOCTH Beca Tejla B BOJE OT 00bEMa NOrpyKEHHOH B KUAKOCTh YacTu Tena 2.
Onpenenenne BbITAIKUBAIOIIEH CUJIbI, IEHCTBYIOIIEH Ha TEIIO, MOTPYKEHHOE B )KUJIKOCTh

5. IIpoBepka HE3aBUCUMOCTHU BBITATKUBAIOIICH CHUIIbI, IEUCTBYIOLIEH HA TEJIO B dKUJIKOCTH, OT MACChI TeJa

6. OnBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKABAIOUICH CHIIBI, JICHCTBYIOLICH Ha TEJIO B )KUAKOCTH,
oT 00BEMa MOTPYKEHHOU B )KUKOCTH YACTH TEJIa U OT MJIOTHOCTH KHUJAKOCTH

5 KoHctpyupoBanue apeomerpa WIM KOHCTPYMPOBAHME JIOJAKH U ONpeesieHUue €€ rpy3010 bEMHOCTH

Pa3nes 5. PaGora u MOIIHOCTB. JHeprus
Mexanuyeckasi pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbIyar, 0JIOK, HAaKJIOHHAs TNIOCKOCTh. [IpaBuio paBHoBecus peiuara. [Ipumenenue

MpaBUJia paBHOBECHS phluara K 06J10Ky. «3os0Toe npaBuiio» Mexanuku. KIIJI mpocTeix MexaHM3MOB.
[IpocThie MexaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusa. Kunetndeckas u noteHuuanbHas sHeprus. [Ipespaienue oqHoro Buja
MEXaHUYECKOM SHEPTUH B IpYroi. 3aKOH COXpaHEHUsI SHEPIUU B MEXaHUKE.

JdeMoHcTpanuu
[IpuMeprl MPOCTBIX MEXaHU3MOB

JlaGopaTopHblie padoThI M ONBITHI

5. Onpenenenue pabOTHI CHIIBI TPEHHUS ITPH PABHOMEPHOM JBHKEHUH TeJa MO0 TOPU30HTAILHON
MOBEPXHOCTH

6. MccnemoBanue ycioBUi paBHOBECHS pbluara

7. amepenne KIIJ] HakTOHHOM MJIOCKOCTH

8. M3ydeHune 3aKoHa COXpaHEHUSI MEXaHUYECKOM SHEPT U



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzydenne ¢pusuku B 7 Ki1acce HAMpaBlIeHO HA TOCTHKEHUE 00YJaIONTUMUCS JIMYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX Pe3yIhbTaTOB OCBOCHHUS YIEOHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ociiTaHNue:
— TMPOSIBIICHUE UHTEpECa K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAYKH;

— IIEHHOCTHOE OTHOILIEHHUE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX (PUUKOB.

I'pasxicoanckoe u 0yxo6Ho-npagecmeennoe 60cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHUIO B 00CYKJI€HUH 0OIIECTBEHHO -3HAYMMBbIX U THUECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTIKEHUHN (PU3UKU;

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCIIPUSTHE ICTETUYECKUX KaueCcTB (PU3NUECKON HAyKU: €€ TapMOHUYHOTO MTOCTPOCHHUS, CTPOTOCTH,

TOYHOCTH, TAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHHE EHHOCTH (U3NYECKON HayKH KaK MOIIHOTO MHCTPYMEHTAa MMO3HAHUS MUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON JIEITEIIbHOCTH.

Dopmuposanue Kyiabmypol 300p06bs U IMOUUOHATLHO20 O1A2ONOYYUA:
— OCO3HaHHE [IEHHOCTU 0e301acHOTO 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BAYKHOCTHU IMTPaBHJI OE30MACHOTO MOBEICHUS Ha TPAHCIIOPTE, HA IOPOTax, C AIEKTPUUECKUM U TEIIOBBIM
000py/0BaHHEM B JOMAITHUX YCIOBHSIX;
— c(hopMHpPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO MIPpaBa Ha OIMOKY M TaKOTO e MpaBa y

ApPYroro 4e€jaoBCKa.

Tpyooeoe eéocnumanue:
— aKTHBHOE y4acTHE B PElICHUH ITPAKTUYECKUX 33/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpasi)
TEXHOJIOTHYECKON U COLMANbHOM HAIIPaBICHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3NUECKUX 3HA

HUN;— HUHTEpeC K MPaKTUYECKOMY H3y4eHHIO Mpodeccuil, CBsI3aHHBIX ¢ (PU3UKOM.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA HAa IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHMUU 715 peuieHud 3a/ia4 B obOmacTu Oprmaqueﬁ
CpCabl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUIN IJII OKPY)KaIOH_[eﬁ

CpCAbl;— OCO3HAaHUC r100aJIBHOTO XapakKTepa 3KOJOTHYCCKUX HpO6HCM u HYTeﬁ HX pCUICHUA.

Aoanmauyusa 00yyarouiezoca K U3MeHAIOUWUMCA YCII08UAM COUUATbHOU U RPUPOOHOU CPedbl:—
MOTPEeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOTHEHUN UCCIIEOBAHUHA U TPOEKTOB (DPU3UUYECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHHSIM JIPYTHX;

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NESTEbHOCTH;

— HOTpC6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3H8.HI/II71, B TOM 4YHUCJIIC (I)OpMy.TII/IpOBaTL nacHu, IOHATHA,



TUNOTE3bl 0 (PU3MYECKUX OOBEKTaxX U SBIICHUSX,
— 0cCo3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;
— TMJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKHUX 3HAHUM;
— CTpeMJICHUE aHAIM3UPOBATH U BBISIBIIATH B3AaMMOCBSI3H IIPUPOIBI, 0OIIECTBA H SKOHOMUKH, B TOM
YHCIIe C UCTIOIh30BaHUEM (DU 3UYCCKUX 3HAHU;
— OIICHKA CBOUX JICHCTBUH C YIETOM BIIMSIHHSI HA OKPYXKAIOIIYIO CPEy, BOSMOYKHBIX IJI00ATEHBIX

HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATDBI
YHUBepcabHbIC MO3HABATEIBHBIC ICHCTBUS
bazoevie nocuueckue oeiicmeusn:
— BBISABIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH 00BEKTOB (SBJICHUN);
— YCTaHaBIMBATh CYIICCTBCHHBIN MPU3HAK KJTaCCU(DUKAIIMH, OCHOBAHUS JIJISl 000OIICHUS U CPAaBHEHUS;
— BBISBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (haKTaX, JTAaHHBIX U HAOIIOICHHUSIX,
OTHOCSIINXCS K (PU3WYUE CKUM SIBIICHUSIM;
— BBISABIIATH IPUYUHHO-CIICJICTBEHHBIC CBSA3H ITPH U3yYCHUH (PU3NUCCKUX SBJICHUI H IIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTUBHBIX M WHIYKTUBHBIX YMO3AKITFOUCHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3IX (PU3HUSCKUX BEITUIHH,
— CaMOCTOATENILHO BBIOUpATH CIOco0 penieHus yaeOHou pu3nyeckoit 3a1aun (CpaBHEHHE HECKOJIbKHIX
BApUAHTOB peIlIeHHs, Bbl 00p Hanboiee MOIXOISAIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX

KpUTEPHUEB).

ba3zoevle uccnedoosamennvckue oeticmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEILCKII HHCTPYMEHT ITO3HAHUS;
— TPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IUIAHY OTIBIT, HECIIOKHBIN (PU3NUECKUIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBaHHE (PU3UUECKOTO SIBJICHUS;
— OILICHHUBATh HA IPUMEHUMOCTH M JIOCTOBEPHOCTh MH(MOPMAIIHIO, TTOTYICHHYIO B XOJI€ HCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— €aMOCTOATEIbHO (GOPMYTUPOBATH OOOOIIEHHS U BHIBOBI IO PE3yabTaTaM MPOBEAEHHOTO
HAOJIIOIEHH, OIBITA, UCCIIEN0OBAHNS;
— TMPOTrHO3UPOBATh BO3MOXKHOE JIaJIbHEHIIIee Pa3BUTHE (DU3UUCCKUX MPOIIECCOB, a TAK)KE BBIJBUTATh

IIpCAITIOJIOKCHU S 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c unghopmanuei:
— TPUMEHSTH PA3JIMYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI IPU MOUCKE U 0TOOPE MHPOPMALIUK WU
JAHHBIX ¢ Y4ETOM IpeUI0KEHHON yueOHO! (u3ndeckoil 3a1auu;
— aHAJIU3UPOBaATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U (hOpM
IIPE/ICTaBIICHMS;
— CaMOCTOSITEJILHO BBIOMPATh ONTHMAIbHYIO (hopMy IpecTaBiIeHus HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HC CJIOKHBIMU CXEMaMHU, IUarpaMMamu, WHOH Fpa(I)HKOﬁ n ux KOM6I/IHaLII/I}IMI/I.

YHI/IBCpcaJ'IBHBIC KOMMYHUKAaTUBHBIC JIeiCTBUSA



Obwenue:

— B X0Jie 00CYXJIeHUs Y4eOHOTO MaTepHaia, pe3y/IbTaToB JJabOpaTOPHBIX PadOT M MPOEKTOB 33/1aBaTh
BOIPOCHI TIO CYIIECTBY 0OCYXIaeMOi TeMbI U BBICKAa3bIBATh UJCH, HAIICJICHHBIC HA PEUICHUE 33aa9U 1
noJiiep)kanue 01aroxenaTeaIbHOCTH OOIICHNUS;

— COIIOCTABJIISATh CBOU CYXACHHUA C CYKICHUSIMU JIPYTUX YYACTHUKOB AUAJIOra, 0OHAPYKUBATh
pasiiniaue U CXoaCTBO HOSHHHﬁ;—BLIpaH(aTL CBOIO TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;—
MyOJIMYHO TPEACTABIATH PE3YJIbTAThI BHIIOJIHEHHOTO (PM3HUECKOTO OIBITA (IKCIIEPUMEHTA,
HCCIIeI0BaHUs, TPOCKTA).

Coemecmuasn oeamenbHOCMb (COMPYOHUUECHB0):

— TMOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHANBUYaTbHON pabOThI MPHU PEIICHUN
KOHKPETHOU (pU3ndecKoit mpoOiems;

— MPUHUMATH IEJIM COBMECTHOM JESATEIHHOCTH, OPTaHU30BBIBATH JIEHCTBHS MO €€ JOCTUKEHUIO:
pacrnpeiensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKHUX JTIOJICH;

— BBIIIOJHATH CBOIO YaCTh pa6OTBI, JOCTHUTasA Ka4CCTBCHHOI'O PE3yjibTaTa MO0 CBOEMY HaIIPaABJICHUIO U
KOOPAUHUPYSA CBOU )1e171 CTBUA C APYTUMHU YICHAMHU KOMaH/bI;

— OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOIIHIA TPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
chopMyIMPOBAaHHBIM YYaCTHUKAMH B3aMOJICHCTBHS.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISBJISATH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOMNX I pEIIeHUsT (PU3UICCKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMUHBIX NOJX0aX MPUHATHUS pelIeHUH (MHANBUIyalIbHOE, IPUHATHE
pelIeHUs B TpyIIe, IPUHITHE PEIIeHUu TPyoil);

— CaMOCTOATEIBHO COCTABJIATh AJITOPUTM pellieHus] PU3NYECKOM 3a/1auu UITH IJIaHA UCCIIeIOBaHUS C
Y4€TOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeAiaraeMble
BAapUAHTHI PEIICHUM;

— Jlenath BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.
Camoxonmponw (peghrexcus):
— JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlUU U Ipe/yiararh 1jiaH e€ u3MEeHEHUs;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HEIOCTH)KEHUS) Pe3yIbTaTOB JIEATEIbHOCTH, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHTDb KOPPCKTUBLI B ACATCIIbHOCTDb (B TOM 4YHCJIC B XO/ BBITIOJTHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHU
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,ﬂHOCTCfI;

— OHICHHBATb COOTBETCTBUC PC3YyJIbTaTa LUCIU U YCIIOBUAM.
3M014u0HaJleblﬁ unmesljiekm:

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XO0A€ CIiopa Wik JUC KyCCUU Ha HAYUHYIO TCMY,
IIOHUMATb MOTUBBI, HAMCPCHUSA U JIOTUKY APYIOTO.



Ilpunamue cebs u opy2ux:

— TPU3HABATh CBOE MPABO HA OMIMOKY MPH peHIeHUH (PU3NYECKHX 3a/1a4 WK B YTBEPKACHUSIX HA
Hay4HbIE TEMBI U TAKOE K€ IIPaBO APYroro.

HNPEJIMETHBIE PE3YJIbTATDBI

IIpenmeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaKaTh CPOPMHUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— WCIIOJB30BATh MOHATHUS: PU3NIECKUE U XUMHUUECKUE SIBIICHHS; HAOIIOICHHE, SKCTIEPUMEHT, MOJIEIb,
THIOTE3a; SAMHULBI (PU3H YECKUX BEJIMYMH; aTOM, MOJICKYJIa, arperaTHbIe COCTOSTHUS BEIIECTBA
(TBEpIOE, )KUIIKOE, Ta3000pa3HOE); MEXaHUYECKOE IBUKEHUE (PaBHOMEPHOE, HEPAaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUSI, paBHOAEUCTBYIOMIAsl cuJl, nedopmanus (ynpyras, miacTuyeckas),
HEBECOMOCTb, COOOIAIOUINECS COCYIBL;

— paznuuath sABJIeHUs (qUQy3us; TEIIOBOE IBUKEHHE YAaCTHI] BEIIECTBA; pABHOMEPHOE JIBUYKEHUE;
HEPAaBHOMEPHOE JIBIJKCHHE; MHEPLIMS; B3AUMOJICHCTBHE TEJI; PABHOBECUE TBEPABIX TEJI C 3aKPEIUIEHHON
OCBbI0 BpaIlleHUs; Ilepeaya JAaBjIeHusl TBEPABIMU T€ JIaMHU, )KUIKOCTSIMU U Ta3aMH; aTMoc(hepHoe
JaBJICHUE; TUIaBaHKe TeJ; MPEBPaIleHNUs MEXaHUUECKON SHEPTHH) IO OMUCAHUIO UX XapaKTePHBIX
CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UYECKOE SBJICHUE;

— pacro3HaBaTh MPOSIBICHNUE N3YUYEHHBIX (PU3UUECKUX SIBJICHUM B OKPYXKAIOIIEM MHUPE, B TOM YHCIIe
CbI/ISI/I'—IeCKI/Ie ABJICHUS B IPUPOJAC: MPUMEPHI ABMKCHUSA C Ppa3JIMYHBIMU CKOPOCTSAMU B J)KUBOH U HEXKUBOU
MIPHUPOJIC; NCWCTBUE CHUIIBI TPEHHSI B IPUPOJIE U TEXHHUKE; BIUSHIE aTMOC(HEPHOTO JaBIICHUS Ha )KUBOU
OpraHu3M; TUTaBaHHUE PHIO; PHIYAry B TEJIC YEJIOBEKa; IIPU 3TOM MEPEBOANUTH MPAKTUYECKYIO 33/1a9y B
y4eOHYI0, BBIICIISATH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKHN (DU3UICCKUX SBICHUI;

— ONMCHIBATh U3yYEHHbIE CBOMCTBA TeNl M (PU3NUECKHE SBJICHUS, UCTIOIb3Ys (PU3NUECKHE BETUUHHbI
(macca, 00BbEM, MIIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHAS CKOPOCTh, CHJIAa YIIPYTrOCTH, CUIIa
TSKECTH, BEC TeJa, CUIa TPeHHUs, JaBjieHue (TBEPIOTro Tena, KUJIKOCTH, ra3a), BhITAIKUBAIOLIAs CHIIA,
MexaHuyeckas paboTa, MOIIHOCTb, IJIEUO CHJIbl, MOMEHT CHJIbI, KO3()(PULIMEHT MOJIE3HOT0 IEHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U MOTEHI[MAIbHAs SHEPIHs); IPU OMMCAHUU IIPABUIILHO TPAKTOBATh (pr3u-
YEeCKHUIl CMBICI MCTIOIb3YEMBIX BEIMYUH, MX 0003HAUYEHUS U €AMHULIBI PU3NUECKUX BEIUUUH, HAXOIUTh
(dbopMyIibl, CBSI3bIBAIOIINE JaHHYIO (PU3MUYECKYIO BEIUUYHUHY C IPYTUMHU BETMYHMHAMHU, CTPOUTH IpapUuKu
W3YYEHHBIX 3aBUCUMOCTEHN (PU3NYECKUX BEITUUHH;

— XapaKTepU30BaTh CBOICTBA Tel, (pU3MUecKue SBICHUS U MPOIIECCHI, UCIOJIB3Ys MPaBUIIa CIIOKEHUS
cu1 (BIOJb OJTHOM MpsiMOiA), 3aKkoH ['yka, 3akoH [lackans, 3akoH ApxumMena, MpaBUIO PaBHOBECUS
peruara (6510Ka), «30JI0TO€ IPABHUIIO» MEXaHUKH, 3aKOH COXPAHEHUS MEXaHUUYECKOM SHEPTUU; IPU ITOM
JaBaTh CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA U 3alHCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKEHUE;

— OOBSCHATH PU3NUECKUE SIBICHUS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCIE U B KOHTEKCTE
CUTYyaLMH MPAKTUKOOPUEHTUPOBAHHOTO XapaKTePa: BBIABIATH NIPUYMHHO-CIICACTBEHHBIC CBSA3H, CTPOUTD
oOBbsicHeHHE U3 1—2 JTOTMYeCKUX 1IaroB ¢ onopoil Ha 1—2 U3yd4eHHBIX CBOMCTBA (PU3NUYECKUX SIBICHUH,
($U3NYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;—peIIaTh pacuéTHbIE 3a/1a4ul B |—2 1eHCTBUSI, UCTIONb3YS
3aKOHBI U (JOPMYJIBI, CBS3bIBAIOIINE (PM3NUECKUE BETUUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1aun
3aIMMCBIBATh KPATKOE YCIOBHE, MOACTABIATh (PU3NUECKUE BEIMYUHBI B (POPMYJIBI ¥ POBOAUTH PACUETHI,
HaXO0JIUTh CIIPaBOYHbIE JaHHbIE, HEOOXOIUMbIE JJIsI peIlIeHHs 3a/1a4, OLlEHUBATh PEATUCTUYHOCTh
MOJIy4eHHOH (U3NUECKOM BETMUUHBI;

— pacno3HaBaTh MPOOIEMBbI, KOTOPbIE MOXKHO PELIUTH P MOMOIIHU (HU3NIECKUX METO0B; B OIIMCAHUH
HCCIIEIOBAHUS BBIIEIATH IPOBEPSEMOE IPEATIOIOKEHUE (TUTIOTE3Y), pa3IudaTh U UHTEPIPETUPOBATh



MOJIyYCHHBIH Pe3yNbTaT, HAXOAUTH OIIMOKM B XOJ€ OIBITA, AEJaTh BEIBOJBI 10 €T0 Pe3ybTaTaM;—
MIPOBOJIUTH OTBITHI IO HAOIIOICHHUIO (PU3MUECKHUX SBICHUN WU (PU3HUECKUX CBOWCTB TEII:
(dbopMynupoBaTh IpOBEPsEMbIE TP MOJOKEHHS, COOMPATh YCTAHOBKY M3 IPEATIOKEHHOTO 000pyI0Ba-
HUS, 3aIMCBIBATH XOJ OIBITA U (POPMYIHPOBATH BBIBOJIBI;

— BBIIIOJIHATD IIPAMBIC USMECPCHUA paCCTOAHUSA, BDEMCHH, MACChI TCJIA, 06'béMa, CUJIBI U TCMIICPATYPhbL
C MCIIOJIb30BAaHUEM aHAJIOTOBBIX M HU(POBBIX MPHUOOPOB; 3aMUCHIBATH TIOKA3aHUS IPUOOPOB C yUETOM
3aJJaHHOM a0COIIOTHON MOTPEIIHOCTH U3MEPEHUH;

— TPOBOJUTH UCCIICAOBAHUE 3aBHCUMOCTH OJJHON (PH3MUECKON BETMYUHBI OT IPYTOH ¢
HCI0JIb30BAHUEM IPSIMBIX U3MEPEHHH (3aBUCHMOCTH IyTH PAaBHOMEPHO JIBIXKYIIETOCS Tejla OT BpEMEHU
JBUKEHMSI T€JIa; CUJIbl TPEHMSI CKOJILKEHUS OT Beca Tella, KadecTBa 00pabOTKU MOBEPXHOCTEN Te U
HE3aBUCHMOCTH CUJIbI TPEHUS OT ILIOIIAANA COIPUKOCHOBEHUS TEN; CHJIBI YIIPYTOCTH OT YAJIUHEHUS
MPYKUHBI; BHITAIKMBAIOIIEH CUIIBI OT 00BbEMA MOTPYKEHHOM YacTH Teja U OT MJIOTHOCTHU KHUJIKOCTH, €€
HE3aBHCHUMOCTH OT IUNIOTHOCTH T€Jia, OT IIyOUHBI, HA KOTOPYIO MOTPYKEHO TEJI0; YCIOBUI MJIaBaHUs
T€J, YCIOBUM paBHOBECHUS pblyara u 0JOKOB); y4aCTBOBATh B INIAHUPOBAHUHU Y4EOHOTO UCCIIEIOBAHMUS,
coOuparh YCTaHOBKY M BBIIIOJIHITH U3MEPEHUS, CIeNysl PEJI0OKEHHOMY ITUIaHY, (PUKCUPOBATH
Pe3yNbTaThl MOJIY4E€HHOHN 3aBUCUMOCTH (DU3MUYECKUX BEJIMYHMH B BUJIE TIPEIOKEHHBIX TaOJIUIl U rpa-
(uKOB, JieNaTh BBIBOJIBI [0 PE3yJIbTaTaM HCCIIEIOBaHMUS;

— TPOBOJUTH KOCBEHHBIEC U3MEPCHUS (PU3NUECKUX BETUYNH (TUIOTHOCTH BEIIECTBA KUIKOCTH U
TBEPJIOTO TeJa; CHJIa TPEHUS CKOJIBKEHUS; TaBJICHUE BO3/TyXa; BRITAJIKABAOIIAs CUila, IEHCTBYIOIAs Ha
MOTPYKEHHOE B KUAKOCTh TEJI0; KOIPPUIIMEHT MOJIE3HOT0 ACHCTBUS MPOCTHIX MEXAHU3MOB), CIIEIys
MpeII0KEHHOM UHCTPYKIUU: TIPU BBIOJHEHUHN U3MEPEHUN COOMPATh AKCIEPUMEHTATbHYIO YCTAHOBKY
Y BBIYHCIISTH 3HAUEHHUE NCKOMOU BETMYHMHBL;

— coOmroaTh paBUiia TEXHUKH 0€30MacHOCTH TP paboTe ¢ 1a00paTOPHBIM 000PYI0BAHHUEM;

— YKa3bIBaTh MPUHIIUIIEI ICUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIAIOIINECS CO CY/IbI, 0apOMETp, phIuar, MOoABMKHBIN M HETIOIBWKHBIN OJIOK, Ha-
KJIOHHAS IIJIOCKOCTE;

— XapaKTepU30BaTh MPUHIUIIBI JEHCTBHUS U3Y4EHHBIX MPHUOOPOB M TEXHUYECKUX YCTPONCTB C OTIOPOM
Ha UX OMHCAaHU (B TOM YHCIIE: OAIIMITHUKY, YCTPOICTBO BOAOIIPOBOIA, THIPABIMYECKUI TIpecc,
MaHOMETp, BBICOTOMED, MOPIITHEBOM HACOC, apEOMETP), UCIIOIb3Ys 3HAHMS O CBOMCTBAX (PU3UYECKUX
SIBJICHUN U HE0OX0AUMbIe (PU3NUECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

— MPUBOJAUTH IPUMEPHI / HAXOAUTH UH(POPMALIHIO O TPUMEpaX MPAKTUYECKOTO UCTIOIb30BaHUS
(bu3MYecKUX 3HAHUI B MMOBCE/ HEBHOM KU3HHU JUIg 00ecrieueHus: 6e301MacHOCTH TP 00paIleHnuu ¢
nprubopaMu U TEXHUYECKHUMH YCTPOICTBAMU, COXPAHEHUS 3/I0POBbS U COOIIOICHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYXKAIOIIEH Cpee;

— OCYLICCTBJIATDH 0T60p HCTOYHUKOB I/IH(I)OpMaLII/II/I B CCTHU I/IHTepHeT B COOTBCTCTBHH C 3aJaHHBIM
IIOHUCKOBBIM 3aITPpOCOM, HA OCHOBC UMCIOIIUXCSH 3HAaHUM U HYTCM CpaBHCHHS pa3JIMYHBIX HCTOYHUKOB
BBIICIIATD I/IHCI)OpMaI_II/II-O, KOTOpas sABJISACTCA HpOTHBOpe‘IHBOﬁ WA MOXET OBITh HCHOCTOBepHOﬁ;

— HCIIOJIb30BAThH IIPH BBIIIOJIHCHHUN y‘-IC6HBIX 3aJaHui HAaYYHO-TIOMMYJISIPHYIO JIUTCPATYPY (I)I/ISI/I‘ICCKOI‘O
COJCPpKaHUs, CIIPABOYHBIC MaTCpHUAJIbI, pECYPChI CCTU I/IHTCpHCT; BJIaJCTH HpI/IéMaMI/I KOH-
CIICKTUPOBAHUA TCKCTA, Hp606pa3OBaHI/I$I I/IH(i)OpMaL[I/II/I 13 OJIHOM 3HAKOBOI CHCTEMBI B APYT'YIO;

— Cco03/1aBaTh COOCTBEHHbIE KpaTKHE MMCbMEHHBIE U YCTHBIE COOOIIEHNSI HA OCHOBE 2—3 HCTOYHHUKOB
uHpopManuu GU3NIECKOro COAEP>KaHMs, B TOM YUCIIE TyOJIUYHO JIeJIaTh KPaTKUe COOOIIEHUs O
pe3yibTaTax NpOEKTOB WK YUe€OHbIX HCCIEIOBAHUMN; IIPH 3TOM I'PaMOTHO HCIIOJIb30BaTh U3YUEHHBIH



MOHATUIHBIN anmapat Kypca (pU3HMKH, COPOBOKIATh BBICTYIIICHUE MPE3eHTALIEH;

— TPHU BBIOIHEHUH YYEOHBIX IPOCKTOB M UCCIEIOBAHUMN pacipeiesTh 00s13aHHOCTH B TPYIINE B
COOTBETCTBHUH C MOCTABJIECHHBIMU 33/1a4aMH, CIEAUTH 3 BHINIOJIHEHUEM ILJIaHA ICWCTBUM, aICKBATHO
OIICHUBATh COOCTBEHHBIN BKJIAJl B ACATEILHOCTD TPYIIIbI; BRICTPAUBATH KOMMYHHUKATUBHOE
B3aMMOJICCTBHE, YYUTHIBASI MHEHUE OKPYXKAIOIIUX.
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Paznen 1. ®u3nka U eé posab B MOHAHHU OKPY/KAIOIIEr0 MHpa

1L (®Pu3nka — HayKa o 2 0 BeisiBieHne pa3nnunii Mex 1y (U3MYECKUMH I XHMHYECKUMH [PEBPALICHHIMU \Verusiitonpoc; | Poccuiickas aneKTpoHHas wiKojia
mpupoae MC— xumusi); https://resh.edu.ru/subject/28/7/
SAKnacc
https:/lwww.yaklass.ru/p/fizika#program- 7-
klass
1.2 Du3nyeckue BeTHIHHBI 2 0 OnpezeneHye HeHb! JENEHHS WKAIbI H3MEPHTEIbHOT0 npubopa; Usmeperne Y cTHBIi Poccuiickas 3J1eKTpOHHAs IKOJIA
ITMHEHHBIX Pa3MEpPOB TEN M MPOMEKYTKOB BPEMEHH € YUETOMIIOT PELITHOCTEIH; onpoc; https://resh.edu.ru/subject/28/7/ Peury
[pakTHyeckas BIIP https://phys7- vpr.sdamgia.ru/test?
pabora; theme=12 SIKinacc
https:/lwww.yaklass.ru/p/fizika#program- 7-
klass
1.3 EcrecTBeHHO- HAYYHbIil 2 0 BEIABIKEHHE THIOTES, O0BACHSIOLIMX POCTIE ABJICHUS, HAPUMEP:— M0YEMy Yerublitonpoc; | Poccuiickast 31eKTpOHHAs! LIKOJIA
MeTO/1 O3HAHUSI CTaHABIIMBACTCS IBUKYILEECH 110 TOPU3OHTAIBHON OBEPXHOCTH TEN0;— I0YEMY B https://resh.edu.ru/subject/28/7/ Pewry
PKapKyIo IIOro/ly B CBETJION OeXk/Ie IPOXIIaAHEl, 4eM B TEMHOM; BIIP https://phys7- vpr.sdamgia.ru/test?
[pexnoxenne crnoco0oB MPOBEPKH THIOTE3.; theme=12 SKnacc
https://www.yaklass.ru/p/fizika#program- 7-
klass
Mtoro mo pasmeny 6
Pasgen 2. IlepBoHayajibHble CBeleHHs O CTPOCHHH BeleCTBA
2.1. Crpoenne Bemectsa 1 0 [HaOnroneHue v MHTEPIPETalus OMBITOB, CBUACTENbCTBYIOIMX 00 aTOMHO-- Ve THBIH Poccuiickas 5eKTpOHHA WIKOJA
OJICKY/IAPHOM CTPOCHHH BEIIECTBA: OMBITH C PACTBOPCHHEM Pa3IHYHBIX BEIIECTB B opoc; https://resh.edu.ru/subject/28/7/ Peury
[pone; ; paktnaeckas | BIIP https://phys7- vpr.sdamgia.ru/test?
OueHka pasMepoB aTOMOB U MOJEKYN € MCIONb30BaHHEM (oTOrpaduil, MmOMyd4eHHbIX paGota; theme=12 SIKacc
Ha aTOMHOM Cu10BOM MuKpockore (ACM); https://www.yaklass.ru/p/fizika#program- 7-
OmpeneneHne pasMepoB Mambix Tel; Klass
2.2. lBuzkenne U B3auMojieiicTBie 2 0 Habmonenne u o6bsacHeHHe OPOYHOBCKOTO ABIKEHHS M SBICHUA AHPY3HUH; Vetupiiionpoc; | Poccuiickas 31eKTpOHHAS IIKOIa
4acTHIl BeLIeCTBA [IpoBenenue u 00BACHEHHE OMBITOB 10 HAOMIOACHUIO TEIIOBOTO PACIIMPEHHS Ta30B; https://resh.edu.ru/subject/28/7/ Pemy
[IpoBescHue 1 OOBSICHEHHE OMBITOB 110 OGHAPYIKEHUIO CIJI MOJICKYISIPHOTO MTPUTSIKCHUS BIIP https://phys7- vpr.sdamgia.ru/test?
[ OTTAJIKUBAHUS, theme=12 SKmnacc
https://www.yaklass.ru/p/fizika#program- 7-
klass
23. IJArperaTHble COCTOSIHHS 2 1 O0BsACHEHNE MaNoil CXKUMAEMOCTH KUAKOCTEH W TBEPABIX Ten, 000N |Y cTHBIH Poccuiickas 37eKTpoHHas LIKOIA
BemecTBa C’KIMaeMOCTHU T'a30B; ompoc; https://resh.edu.ru/subject/28/7/ Peury
O6BsicHenre coXpaHeHus: HOPMBI TBEPIBIX T M TEKY9ECTH KHIKOCTH; [KonTponpHas BIIP https://phys7- vpr.sdamgia.ru/test?
[VcTaHOBIICHHE B3AHMOCBS3H MEKIY OCOOCHHOCTSMHU arperaTHBIX COCTOSHH BOABI H [paborta; theme=12 SIKacc
CymecTBoBaHuEM BOAHBIX opranu3mMoB (MC — Guomnorus, reorpadus); https://www.yaklass.ru/p/fizika#program- 7-
klass
Mroro mo pasaeny 5

Pasnen 3. JIBuskeHue W B3auMOJelcTBHE Tel
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3.1 MexaHuyeckoe IBHKeHHE 3 0 Pewenne 3a5a4 Ha ONpeeNEHNE yTH, CKOPOCTH M BPEMEHH PABHOMEPHOTO Y cTHBIi Poccuiickast 3MEKTPOHHAs WIKOJIA
ITBHIKSHYIST; opoc; https:/Iresh.edu.ru/subject/28/7/ Pemry
AHamn3 rpaduKoB 3aBHCHMOCTH IYTH M CKOPOCTH OT BPEMEHH; [[Tuich MeHH bit BIIP https://phys7- vpr.sdamgia.ru/test?

[KOHTPOIIB; theme=12 SIKiacc
https:/lwww.yaklass.ru/p/fizika#program- 7-
klass

3.2, | MHepuusi, macca, MIOTHOCTL | 4 1 (O0bsicHeHUE M NPOTHO3MPOBAHNE ABICHMI, 00YCIOBICHHBIX HMHEPUMCIH, HANPUMED: UTO |y o o Poccuiickast 3J€KTPOHHAS ILIKOJIA
[MPOMCXOUT TIPH TOPMOKEHHH HJIM PE3KOM MAHEBPE aBTOMOOHIIS, TIOYEMY onpoc; https://resh.edu.ru/subject/28/7/ Peury
[HEBO3MOXHO MIHOBEHHO IIPEKPATHTb JBHXKCHHE HA BEIOCHIEAC MM CaMOKaTe W T. R — BIIP https://phys7- vpr.sdamgia.ru/test?
. KOHTPOTB; theme=12 SIKnacc N
[IpoBeaeHuE 1 aHANU3 ONBITOB, JEMOHCTPHPYIOIIMX H3MEHEHHE CKOPOCTH IBHIKEHHS KowtponsHas https:/lwww.yaklass.ru/p/fizika#program- 7-
[rena B pe3yJibTare JeHCTBHUS Ha HEro JPYTHX Tell.; baGoTa; klass
Pewierne 3a1a4 Ha ONMpEENCHUE MACCHI Tela, ero 00bEMa H IUIOTHOCTH; MpaxTHueckas
[IpoBeaeHHE 1 aHANU3 ONBITOB, JEMOHCTPHPYOIIMX 3aBUCHMOCTh H3MEHEHHS CKOPOCTH paGoTa;
relia OT ero Macchl NP B3aWMOJEHCTBHU Tel. M3MepeHHe Macchl Tena
[Pa3IMYHBIMU CrI0cO0aMu;

npejiesieHne MUIOTHOCTH Tella B Pe3ylbTaTe M3MEpPEHHs ero Macchl W 00béMa;

33. Cunia. Buast cui 14 1 3yuenue B3anMo/EHCTBUS KaK IPHYMHBI N3MEHEHUsS CKOPOCTH Tela I €ro VerHbIit Poccuiickast 3J1eKTpOHHAsI LIKOJIA
Inedopmarnu; onpoc; https://resh.edu.ru/subject/28/7/ Pewry
3yuenue cuisl ynpyroctu. MccieoBatne 3aBUCHMOCTH CHJIbI YIIPYTOCTH OT [TyicoMeHHbIIH BIIP https://phys7- vpr.sdamgia.ru/test?
Iy IJIMHEHUS] PE3MHOBOTO LIHYPA MM NPYKUHBI(C OCTPOCHHEM TpaduKa); KOHTPOJIB; theme=12 SKmnacc
IAHanmn3 cuTyauui, CBI3AHHBIX C ABICHHEM TAroTeHHus. OObiCHEHHE OPOUTATEHOTO KontponsHas https://www.yaklass.ru/p/fizika#program-
IIBHXKEHHS IIAHET C UCIOJIb30BAHUEM SBJICHHUS TATOTEHUS U 3aKoHa uHepuuu (MC — [paboTa; 7-klass
[ACTPOHOMHUS).; [pakTnyeckas
M3mepenue Beca Tema ¢ moMomibio AnHamoMerpa. OGOCHOBaHME ITOrO crmocoba [paboTa;

[3MepeHus;
3ydeHue cumbl TPEHHS CKONbIKCHHUS M CHIIbI TPEHUS MOKOS;
MccneoBanne 3aBUCHMOCTH CHJIBL TPEHHS OT BECa TEMA M CBOHCTB TPYIUXCATIOBEPXHOCTEH;
Pewenne 3aa4 ¢ HCMONb30BaHUEM (HOPMYIT s pacu&Ta CHIIbI TAKECTH, CHIIBI
[YIPYTOCTH, CHJIBI TPEHHS;
Mtoro mo pasneny 21
Paszen 4. JlaBjieHne TBEPABIX TeJl, *KHAKOCTEl H ra3oB
41 YlaBnenne. [lepenaua 3 0 O6ocHOBaHME CIOCOOOB YMEHBIICHUS M YBENHYCHHUS TaBICHUS; |Y cTHBIH Poccuiickast anekTpoHHas Ko
ImaBTeHusT TBEPABIME TEIAMH, M3ydenne 3aBHCHMOCTH AABICHHS Tra3a OT 00bEMA H TEMIEpaTyphl; ompoc; https://resh.edu.ru/subject/28/7/ Peury
PKIIKOCTAMH HTa3aMu M3ygenue ocobennocTeii mepenayn faBaeHHs TBEPIBIMHA TETAMH, KIUAKOCTAMH H Ta3aMH. [[uchMenHBIH BIIP https://phys7- vpr.sdamgia.ru/test?
(O6ocHOBaHNE Pe3yIbTATOB OMBITOB 0COOCHHOCTAMH CTPOCHHMS BELIECTBA B TBEPIOM, KOHTPOIB; theme=12 SIKmacc
ra3000pa3sHOM COCTOSIHUSIX; https://www.yaklass.ru/p/fizika#program-
[PKcreprnMeHTaIbHOE JOKa3aTenbCTBO 3aKoHa [lackans; Perenne 7-klass
Bajad Ha PacuéT JaBICHHUS TBEPAOTO Tena;

4.2. Ylasnenue xuxxocTH 5 0 ccneoBanue 3aBHCHMOCTH JABICHUS XKUAKOCTH OT LIyOUHBI IOTPYKEHHS 1 Y cTHBI Poccniickast 3JI€KTPOHHAS IIKOJIA
IO THOCTH YKUIKOCTH; orpoc; https://resh.edu.ru/subject/28/7/ Peury
M3ydenne coobmAOMUXCA COCYIOB; [Tych MeHHbIH BIIP https://phys7- vpr.sdamgia.ru/test?
[Perrenue 3a7a4d Ha pacdéT JaBICHUS KUIKOCTH; KOHTPOJIb; theme=12 dKnacc

O0bscHeHne npUHOHUTIA HeﬁCTBHﬂ THUAPABINYECKOTO TIpecca;

https://www.yaklass.ru/p/fizika#program- 7-
klass
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4.3. |AtMocdepHoe naBaenue 6 0 [DkcrepiMeHTanbHOe OOHApykeHHEe aTMOC(EPHOTO NaBICHHS; |Y cTHBIH Poccuiickas 31eKTpOHHas LIKOIA
IAHAN3 1 00BACHEHHE ONBITOB U MPAKTHYECKUX CHTYALUH, CBA3AHHEIX C JHCTBHEM orpoc; https://resh.edu.ru/subject/28/7/ Pery
[ATMOC(EPHOT O NaBIICHHS; [Tych MeHHbIH BIIP https://phys7- vpr.sdamgia.ru/test?
O6BbscHeHNe CyMecTBOBAHHS aTMOC(hepbl Ha 3eMiIe H HEKOTOPBIX IIaHeTax MM eé KOHTPOJIb; theme=12 SIKiacc
oTcyTeTBHS Ha Apyrux miaHerax u Jlyne (MC — reorpadus, acTpoHOMHS); https:/lwww.yaklass.ru/p/fizika#program-
IPenienne 3aad Ha pacuy€T aTMOC(HEPHOro JaBICHNUS; 7-klass
M3yuenne ycrpoiictBa Gapomerpa aHepouzia;
4.4. | NlelictBHe AKuUAKOCTH W Ta3a Ha | [ R PkcnepiMeHTanbHOe 00HApYKEHHE IeHCTBUSA JKHIKOCTH U ra3a Ha IOTpYKEHHOE B HUX 'Y cTHBII Poccuiickast 2J1eKTpOHHAS IKOJIA
NOrpyKEHHOE B HUX TeJI0 [reno; orpoc; https://resh.edu.ru/subject/28/7/ Pewry
Onpenenenue BHITATKUBAIONIEH CUIIbI, ASHCTBYOLIEH Ha TEJI0, MOrPYKEHHOE B [TucbMeHHBII BIIP https://phys7- vpr.sdamgia.ru/test?
PKHJIKOCTD; KOHTPOJIb; theme=12 SIKnacc
[IpoBenenne u OOCYkKICHHE OIBITOB, JEMOHCTPHPYIOLHX 3aBHCHMOCTH KouTponbHas https:/lwww.yaklass.ru/p/fizika#program- 7-
BBHITQTKHBAIOMIEH CHJIBL, JEHCTBYIOLIEH HA TENO B JKMIKOCTH, OT 00bEMa pabora; klass
[MOrpyXEHHON B JKUJKOCTb YaCTH TeJa ¥ OT INIOTHOCTH XKHIKOCTH; [TpakTHyeckas
MccnenoBanue 3aBHCHMOCTH Beca Tena B BOJAE OT 00bEMa MOTpyKEHHOM B KUAKOCTb YacTH  [paboTa;
rena;
Pemenne 3amay Ha MpUMEHEHHE 3aKOHA ApXMMeNa M YCIOBHS IUIaBAaHUS Tel;
[toro mo paszeny 21
Pasnen 5. PaGoTa m MommuocThb. JHeprus
5.1. [PaGoTa H MOLIHOCTH 3 0 [PKcniepiMeHTaNbHOE ONpe/ieNeHne MeXaHuueCKoil paboThl CUIIBI TAKECTH NPHU Y cTHBIH Poccuiickas anekTpoHHas mIKOna
[Ma/IeHuK TeNa ¥ CHIIbI TPEHHs TIPU PABHOMEPHOM I1ePEeMELICHHH Tela 10 onpoc; https:/iresh.edu.ru/subject/28/7/ Peury
[FOPH30HTAIBHOI TOBEPXHOCTH; [Trcs MEHH blit BIIP https://phys7- vpr.sdamgia.ru/test?
Pacuér MomHOCTH, pa3BHBAEMOH NpH MoABEME IO JecTHHIE; Pemenne [KOHTPOJIB; theme=12 SIKnacc
a1ad Ha pacyéT MEXaHHYeCKOil paboTHI W MOUIHOCTH; https://www.yaklass.ru/p/fizika#program- 7-
klass
5.2. [IpocTbie MexaHH3MBI 5 R Ompenenenne BBMIPHILIA B CHIC TPOCTHIX MEXAHU3MOB Ha MPHMEPE pbluara, YcTHbIi Poccniickast 371eKTPOHHAS IIKOJIA
[MO/IBHYKHOTO M HEMOBMXKHOTO GJIOKOB, HAKJIOHHOM MIIOCKOCTH; orpoc; https://resh.edu.ru/subject/28/7/ Peury
MccrnenoBaHme yCloBHsl pABHOBECHST PbIYara; [TrcbMeHHBII BIIP https://phys7- vpr.sdamgia.ru/test?
Onpenenenue KIIJ[ HakmoHHO# miIoCcKoCTH; KOHTPOIIb; theme=12 fKunacc
Peenre 3amad Ha MpUMEHEHHE MpaBUia paBHOBecHs pordara u Ha pacuér KIIJI; [paxTHYecKas https://www.yaklass.ru/p/fizika#program- 7-
padora; klass
5.3. [Mexaunuueckas 3Heprus 4 0 [PopMyInpoBaHiEe Ha OCHOBE HCCIEJOBAHU 3aKOHA COXPAHCHUS MEXaHUYECKOH Y HEPrHH; |Y cTHBIH Poccuiickas snekTpoHHas mKona
O6cy K IeHIe TPaHul] IPHMEHIMOCTH 3aKOHA COXPAHEHHUs dHEePIUiL.; Pemenue opoc; https://resh.edu.ru/subject/28/7/ Pemy
BaJady C HCIONb30BAHMEM 3aKOHA COXPaHEHHS DHEPIHUH, [KonTponpHas BIIP https://phys7- vpr.sdamgia.ru/test?
pabota; theme=12 SIKunacc
https://www.yaklass.ru/p/fizika#program-
7-klass
Mtoro mo pasaeny: 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOBIIO 68 11

IMPOI'PAMME
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YUYEBHO-METOJANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI UISA YYEHUKA

®dusuka, 7 knacc/Ileppimkun A.B., OO0 «/IPODA»; AO «M3natensctBo [IpocBerieHuey;
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METOANYECKHUE MATEPHUAJIBI J1JIsA YUUTEJIA

Ouzuka. 7—9 knaccel | pabouas nporpamma k uaun Y MK A. B. Tlepbimkuna, E. M. I'yTHuK : yueOHO-
Meroandeckoe mocobue / H. B. ®unonosuy, E. M. I'ytauk. — M. : Ipoda, 2017. — 76, [2] c. ISBN 978-5-358-
19225-6

®unonosny, H.B. ®usuka. 7 Ki1.: TeTpaab Ui 1abopaTopHbIx padot k yuedbuuky A.B. Ilepoimikuna / H.B.
®dunonoruy, A.I'. Bockansn. — 5-e u3n., crepeorun. — M.: apoda, 2019. — 48 c.: un. — (Poccutickuii yueOHUK).

ISBN 978-5-358-21541-2
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

CrnpaBoyHbIe TaOIHIIBL, pa3IaTOYHBIN MaTepual, pabodne TeTpaay, yaeOHHKH.

OBOPYJOBAHMUE UIAA NPOBEAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPALIMIA
Kommnsrotep, TeneBuszop, 1adbopatopHoe 00opyaoBaHue (IITaTUBBI, BECHI C HAOOpaMHU TUPEK, MEH3YPKH,

CTaKaHbl, TeJla JUIsd KaIOPUMETPHH, Tela HEMPABUILHOU (POPMBI, IUHAMOMETPHI).



IHHOACHUTEJIBHASA 3AIINCKA

Copneprkanue mporpamMMbl HaIlpaBiIeHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOM IPAMOTHOCTH YYaIIUXCS U
OpraHu3aIUIo U3y4eHUs] PU3UKHU HA JeITEIHbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOKHOCTHU TpeIMETa
B peanu3zanuu TpeboBanuit ®I'OC OO0 K miaHUpyEeMbIM JTUYHOCTHBIM U METANPEIMETHBIM pe3ybTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHusl.

OBHIAA XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc ¢pusukn — cucreMooOpas3yromuii Al €CTeCTBEHHO-HAYYHBIX YUE€OHBIX IPEAMETOB, MOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. @u3znka — 3T0 NPEAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MHpa, HO ¥ IPEJOCTaBIsIeT HanboJee sICHble 00pa3iibl IPUMEHEHUS
Hay4YHOT'O METOJ1a MI03HaHUs, T.€. Croco0a MoJIydeHHs JOCTOBEPHBIX 3HaHUM 0 Mupe. Hakonen, ¢pusuka —
9TO MPEIMET, KOTOPBIM HapsAy C IPYTMMHU €CTECTBEHHOHAYYHBIMM IPEIMETaMH JOJDKEH AaTh IIKOJBHUKAM
IIPEJCTaBICHUE 00 YBJIEKATEIbHOCTH HAYYHOT'O CCIIEJOBAHUS M PAJIOCTU CAMOCTOSITEIbHOIO OTKPBITHSI

HOBOT'O 3HAHH.

OpHa 13 r1aBHBIX 33124 GU3NYECKOT0 00pa30BaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT B
(hopMUPOBAaHUY €CTECTBEHHOHAYY HOW I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOW MacChl 00yJarOMINXCs,
KOTOpBbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. Ho HE MeHee
BaXXHOM 3a/1a4eil ABJSETCS BBIABICHHUE U MOATOTOBKA TAJAHTJIMBBIX MOJIOJBIX JIFOAEH JUIsl TPOJOIIKEHHSI
00pa3zoBaHus U HajbHEHIeH TPOPeCCHOHAIBHON ACSITEIIBHOCTH B 00JIaCTH €CTECTBEHHOHAYIHBIX
UCCIIEIOBAaHUI U CO3JaHUH HOBBIX TEXHOJOrMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpeneneHuto, EctecTBeHHOHay4Hasi I'pa MOTHOCTb — 3TO COCOOHOCTH Y€I0BEKa 3aHUMAaTh AKTUBHYIO I'Pax
-TAaHCKYIO MO3UIIMIO MO OOIIECTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HAyKaMH, U €ro
TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMH HJesIMU. HaydHO rpaMOTHBIN 4eI0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYXJIEHUU IIPOOIEM, OTHOCSIIUXCS K €CTECTBEHHbIM HayKaM U
TEXHOJIOTUSIM, YTO TPEOYET OT HEro CIEAYIOINUX KOMIETEHTHOCTEM!:

— HAY4YHO OOBACHATH SIBJICHUS,
— ONCHHMBATb U IIOHHUMATh 0COOEHHOCTHU HAay4YHOI'O UCCIICAOBaHUA,
— HHTCPHUPCTUPOBATH JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA JJI MMOJIYUCHUS BBIBOLOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIOIINI BKIaJ B POPMUPOBAHUE €CTECTBEHHOHAYUYHON
IPaMOTHOCTH 00YYaIOIIUXCSL.

HEJIX U3YYEHUSA YYEBHOTI'O IIPEJIMETA «®U3UKA»

Ienu n3yyenus (GU3MKKU HA ypOBHE OCHOBHOTO 00111ero oOpa3oBanus onpezeneHs! B Konnenuun
MperoiaBaHus yueOHOTO MpeaMeTa

«Pu3ukay B 00pa3oBaTenbHbIX opranuzanuax Poccuiickoit deaepannu, peaqu3yonmx OCHOBHbIE
o0rmieoOpa3oBaTebHble MPOrpaMMBl, yTBEpkAEHHOI pemeHreM Kosterun MunucrepcrBa
npocserenus Poccuiickoit @enepanuu, npotokon ot 3 aekadps 2019 r. Ne I[TK-4BH.

Lenu u3ydyenus GU3uKu:



— npuoOpeTeHre HHTepeca U CTPEMIICHHUS 00YJaIOLINXCS K HAYYHOMY U3Y4EHHUIO MPHPOJIBI,
pa3BUTHE MX MHTEJUICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

— Pa3BHUTHUC Hpe,Z[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U q)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOT'O

OTHOIICHUA K OKPYIKAIOUIUM SBJICHUSM,

— (dopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEPUH U
(byHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

— (opmupoBaHUE MPEACTABICHUA O POJIU PU3UKH ISl Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHUH;

— pa3BUTHE MPEICTABICHUI 0 BOZMOXKHBIX cepax Oynymieil mpoQecCHoHaANbHOM NeITeTbHOCTH,
CBSI3aHHOM C (PU3UKOI1, MOATO TOBKA K JaibHeHIeMy 0Oyd4e€HHUIO B 3TOM HAIlpaBJIEHUU.

JloCTIKEeHHE STHUX TIeJIe Ha YpOBHE OCHOBHOTO 00111eTr0 00pa3oBaHus 00€CTICUnBAECTCS PEIICHUEM
CIIEAYIOIINX 3a]1a4:

— MpUOOpETEeHHE 3HAHUHN O JUCKPETHOM CTPOEHUH BEIIECTBA, O MEXaHUYECKUX, TETVIOBHIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— TpUOOpPETeHHE YMEHU OMUCHIBATH U OOBSICHATHh (PU3NUYECKUE SBICHUS C UCTIOJIb30BAaHHEM
MOJTYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIITNX PACUETHHIX 3a1a4 C UCIIOJIb30BaHUEM (DU3UIECKUX
MO/JIeNIel, TBOPUYECKUX U TPAKTUKOOPHUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHUU HAOII0JATh MPUPOTHBIE SBJICHUS U BBITIOJIHSATH OIBITHI, JAOOpAaTOpPHbIE PAaOOTHI U
SKCIEPUMEHTAJIbHbIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM U3MEPHUTENbHBIX MPUOOPOB;

— O0cBoeHHUE TPUEMOB PaboThI ¢ HHMOpMaIel GU3NIECKOTO COIep KaHuMs, BKII0Yast HH(PpOpMAaIIUio o
COBPEMEHHBIX IOCTH)KCHUAX (DU3UKH; aHATM3 U KPUTHUECKOE OLICHUBaHHE HH(OPMAITHIH;

— 3HAKOMCTBO co chepamu npodeccuoHaNbHOMN 1eATeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMH Ha IOCTH)KEHUSAX (PU3HMUECKON HAYKH.

MECTO YYEBHOI'O ITIPEIMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero o6pazoBanus. JlanHas mporpaMmMa npeaycMaTpiBaeT uydeHrne pusuku Ha 6a30BoM ypoBHe B 9
kiacce B 006éMme 102 gaca o 3 yaca B HEZEIIO.



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢puznku B 9 Kiacce HapaBIeHO HA JIOCTHYKEHUE 00YyUJaIOIIUMUCS TIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX PE3Y/IbTaTOB OCBOCHUS y4€OHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
Ilampuomuueckoe 6ociiTaHNue:
— TMpOSIBIICHUE UHTEpPEca K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (pr3nuecKkoi HayKu;

— IIEHHOCTHOE OTHOILIEHHUE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX (PUUKOB.

I'pasxicoanckoe u 0yxo6Ho-npagecmeennoe 60cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUH OOIIECTBEHHO-3HAYNMBbIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUUECKUM MIPUMEHEHUEM JIOCTKEHUHN (PU3UKH;

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCIIPUSTHE ICTETUYECKUX KaueCTB (PU3NYECKOM HAyKU: €€ TapMOHUYHOTO MTOCTPOCHHUSI, CTPOTOCTH,

TOYHOCTH, TAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC ICHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIIONIEH KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEIBHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON JIEITEIIbHOCTH.

Dopmuposanue Kyiabmypol 300p06bs U IMOUUOHATLHO20 O1A2ONOYYUA:
— OCO3HaHHE [IEHHOCTU 06E30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH IIPaBHJI 0€3011aCHOTO MOBEACHUS HA TPAHCIIOPTE, Ha I0POTax, C AMEKTPUUECKUM U TEIIIOBBIM
000py/0BaHHEM B JOMAITHUX YCIOBHSIX;
— c(hopMHPOBAHHOCTH HaBbIKa pedIeKCuu, MPU3HAHUE CBOETO MIpaBa Ha OMMOKY U TAKOTO Ke MpaBa y

ApPYroro 4e€jaoBCKa.

Tpyooeoe eéocnumanue:
— aKTHBHOE y4acTHE B PElICHUH ITPAKTUYECKUX 33/1a4 (B paMKax CeMbH, IIKOJIbI, TOPOJa, Kpasi)
TEXHOJIOTHYECKON U COLMANbHOM HAIIPaBICHHOCTH, TPEOYIOIUX B TOM YUCIIE U PU3NUECKUX 3HA

HUN;— HUHTEpeC K MPaKTHYECKOMY H3y4eHHIO Mpodeccuil, CBsI3aHHBIX ¢ (PU3UKOM.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA HAa IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHMUU 715 peuieHud 3a/ia4 B obOmacTu Oprmaqueﬁ
CpCabl, INIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUIN IJII OKPY)KaIOH_[eﬁ

CpCAbl;— OCO3HAaHUC r100aJIBHOTO XapakKTepa 3KOJOTHYCCKUX HpO6HCM u HYTeﬁ HX pCUICHUA.

Aoanmauusa 00yyarouiezoca K U3MeHAIOWUMCA YC106UAM COYUATbHOU U RPUPOOHOIL CPedbl:—
MOTPEeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOTHEHUN UCCIIEOBAHUHA U TPOEKTOB (DPU3UUYECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHHSIM JIPYTHX;

— TOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NESTEbHOCTH;

— HOTpC6HOCTB B (I)OpMI/IpOBaHI/II/I HOBBIX 3H8.HI/II71, B TOM 4YHUCJIIC (I)OpMy.TII/IpOBaTL nacHu, IOHATHA,



TUNOTE3bl 0 (PU3MYECKUX OOBEKTaxX U SBIICHUSX,

— 0cCo3HaHue JePUIUTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 00JIaCTH (PU3UKU;

— TMJIAHUPOBAHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKHUX 3HAHUM;

— CTpeMJICHUE aHAIM3UPOBATH U BBISIBIIATH B3AaMMOCBSI3H IIPUPOIBI, 0OIIECTBA H SKOHOMUKH, B TOM
YHCIIe C UCTIOIh30BaHUEM (DU 3UYCCKUX 3HAHU;

— OIICHKA CBOUX JICHCTBUH C YIETOM BIIMSIHHSI HA OKPYXKAIOIIYIO CPEy, BOSMOYKHBIX IJI00ATEHBIX

HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATDBI
YHUBepcabHbIC MO3HABATEIBHBIC ICHCTBUS
bazoevie nocuueckue oeiicmeusn:
— BBISABIIATH M XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKH 00BEKTOB (SBJICHUN);
— YCTaHaBIMBATh CYIICCTBCHHBIN MPU3HAK KJTaCCU(DUKAIIMH, OCHOBAHUS JIJISl 000OIICHUS U CPAaBHEHUS;
— BBISBIIATH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pacCCMaTPUBAEMbIX (haKTaX, JTAaHHBIX U HAOIIOICHHUSIX,
OTHOCSIINXCS K (PU3WYUE CKUM SIBIICHUSIM;
— BBISABIIATH IPUYUHHO-CIICJICTBEHHBIC CBSA3H ITPH U3yYCHUH (PU3NUCCKUX SBJICHUI H IIPOIECCOB;
JIeNIaTh BBIBOJIBI C MCIOJIb30BAHUEM JICTyKTHBHBIX M HHIYKTUBHBIX YMO3aKIIFOUCHUH, BBIIBUTATh
TUTIOTE3bI O B3aMMOCBS3IX (PU3HUSCKUX BEITUIHH,
— CaMOCTOATENILHO BBIOUpATH CrOco0 penieHus yaeOHou pu3nyeckoit 3a1aun (CpaBHEHHE HECKOJIBKUX
BApUAHTOB peIlIeHHs, Bbl 00p Hanboiee MOIXOISAIIEro ¢ Y4ETOM CaMOCTOSITENIbHO BBIJIEIIEHHBIX

KpUTEPHUEB).

ba3zoevle uccnedoosamennvckue oeticmeus:
— HCIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEILCKII HHCTPYMEHT ITO3HAHUS;
— TPOBOJUTH MO CAMOCTOSITEIFHO COCTABICHHOMY IUIAHY OTIBIT, HECIIOKHBIN (PU3NUECKUIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBaHHE (PU3UUECKOTO SIBJICHUS;
— OILICHHUBATh HA IPUMEHUMOCTH U JIOCTOBEPHOCTh HH(MOPMAIIHIO, TTOTYICHHYIO B XOJI€ HCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— €aMOCTOATEIbHO (GOPMYTUPOBATH OOOOIIEHHS U BHIBOBI IO PE3yabTaTaM MPOBEAEHHOTO
HAOJIIOIEHH, OIBITA, UCCIIEN0OBAHNS;
— TMPOTrHO3UPOBATh BO3MOXKHOE JIaJIbHEHIIIee Pa3BUTHE (DU3UUCCKUX MPOIIECCOB, a TAK)KE BBIJBUTATh

IIpCAITIOJIOKCHU S 00 ux Pa3BUTHH B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Paboma c unghopmanuei:
— TPUMEHSTH PA3JIMYHbIE METObI, HHCTPYMEHTHI M 3aIIPOCHI IPU MOUCKE U 0TOOPE MHPOPMALIUK WU
JAHHBIX ¢ Y4ETOM IpeUI0KEHHON yueOHO! (u3ndeckoil 3a1auu;
— aHAJIU3UPOBaATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U (hOpM
IIPE/ICTaBIICHMS;
— CaMOCTOSITEJILHO BBIOMPATh ONTHMAIbHYIO (hopMy IpecTaBiIeHus HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HC CJIOKHBIMU CXEMaMHU, IUarpaMMamu, WHOH Fpa(I)HKOﬁ n ux KOM6I/IHaLII/I}IMI/I.

YHI/IBCpcaJ'IBHBIC KOMMYHUKAaTUBHBIC JIeiCTBUSA



Obwenue:

— B X0Jie 00CYXJIeHUs Y4eOHOTO MaTepHaia, pe3y/IbTaToB JJabOpaTOPHBIX PadOT M MPOEKTOB 33/1aBaTh
BOIPOCHI TIO CYIIECTBY 0OCYXIaeMOi TeMbI U BBICKAa3bIBATh UJCH, HAIICJICHHBIC HA PEUICHUE 33aa9U 1
noJiiep)kanue 01aroxenaTeabHOCTH OOIICHNUS;

— COIIOCTABJIISATh CBOU CYXACHHUA C CYKICHUSIMU JIPYTUX YYACTHUKOB AUAJIOra, 0OHAPYKUBATh
pasiiniue u CXO0ACTBO HOBI/IIII/H\/JI; BBIPAXATh CBOIO TOYKY 3pCHUSA B YCTHBIX U TMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABISATH PE3YJIbTATHI BHIITOJHEHHOTO (PHM3UYECKOTO OTBITa (IKCIIEPUMEHTA,
HCCIIeI0BaHUs, TPOCKTA).

Coemecmuasn oeamenbHOCMb (COMPYOHUUECHB0):

— TMOHMMATh U UCTIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHANBUYaTbHON pabOThI MPHU PEIICHUN
KOHKPETHOU (pU3ndecKoit mpoOiems;

— MPUHUMATH IEJIH COBMECTHON JEATEIHLHOCTH, OPraHU30BbIBATh IEUCTBUSA 10 €€ TOCTUKEHUIO:
pacrnpeiensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKHUX JTIOJICH;

— BBIIIOJIHATH CBOIO YaCTh pa6OTBI, JOCTHUTasA Ka4CCTBCHHOI'O PE3yjibTaTa MO0 CBOEMY HaIIPaABJICHUIO U
KOOPAUHUPYSA CBOU )1e171 CTBUA C APYTUMHU YICHAMHU KOMaH/bI;

— OIICHMBATh KA4€CTBO CBOETO BKJIAJa B OOIIHIA TPOIYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
chopMyIMPOBAaHHBIM YYaCTHUKAMH B3aMOJICHCTBHS.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISABJISATH TPOOJIEMBI B )KU3HCHHBIX M YUCOHBIX CUTYAIUAX, TPEOYIOMNX I pEIIeHUsT (PU3UICCKUX
3HAHHI;

— OPUEHTUPOBATHCS B PA3IIMUHBIX NOJIX0aX MPUHATHUS pelIeHUH (MHANBHUIyalIbHOE, IPUHATHE
pelIeHUs B TpYIIe, IPUHIATHE PEIIeHU TPyNoil);

— CaMOCTOATEIBHO COCTABIIATh AJITOPUTM pellieHus] PU3NYEeCKOM 3a/1auy UITH IJIaHa UCCIIeI0OBaHUS C
y4€TOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BapUAHTHI PEIICHUM;

— Jlenath BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHE.
Camoxonmponw (peghrexcus):
— JlaBaTh aJICKBAaTHYIO OLIEHKY CUTYaIlUU U IpeJyiararh 1jiaH e€ n3MEeHEHUs;

— OOBSICHATH NPUYMHBI JOCTHXKEHHS (HEIOCTUIKEHHUS) pe3yIbTaTOB EATEIILHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTHUBELI B ACATCIBHOCTD (B TOM 4YHCJIC B XO/ BBITIOJTHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I60K,
BO3HHKIINX pr,Z[HOCTCI‘/’I;

— OLICHHBATb COOTBCTCTBUC PC3YyJIbTaTa LUCIU U YCIIOBUAM.
3M014u0HaJleblﬁ unmesljiekm:

— CTaBUTh ce0s Ha MECTO APYroro 4cjioB€Ka B XO0AC CIiopa UJin AUCKYCCUH HAa HAYYHYIO TEMY,
MMOHUMATb MOTUBBI, HAMCPCHUSA U JIOTUKY APYIOToO.



Ilpunamue ceoa u opycux:

— TPU3HABATh CBOE MPABO HA OMIMOKY MPH peHIeHUH (PU3NYECKHX 3a/1a4 WK B YTBEPKACHUSIX HA
Hay4HbIE TEMBI U TaKOE 7K€ IPaBO APYroro.

HNPEJIMETHBIE PE3YJIbTATDBI

IIpenmeTHble pe3ynbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaKaTh COPMUPOBAHHOCTD y 00Y4aIOLINXCS
YMCHHM:

— HCII0JIb30BATh MOHATUS: CUCTEMA OTCUYETA, MaTepUalIbHAs TOUKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JABIKEHUS, Aeopmarius (yrpyras, IiacTu4eckas), TpeHue, IEeHTPOCTPEMUTEILHOE
YCKOpEeHHE, HEBECOMOCTh U TIEPETPY3KH; LIEHTP TsDKE CTU; aOCOIIOTHO TBEPIOE TEJIO, IEHTP THKECTH
TBEPIOrO Tela, pAaBHOBECHE; MEXaHUYECKHE KOJIeOaHUs U BOJIHBI, 3BYK, HH(pa3 BYK U yIbTPa3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJIa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaIbHO30PKOCTD,
CIIEK Tpbl UCITyCKaHUs U MOTJIOLIEHUS; aib(a, 0eTa U raMMa-nu3JIydeHHs], U30TOIbI, SJepHas JHEPIeTHKaA;

— pa3nuyaTh sABJIEHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE TBUKEHHE,
PaBHOYCKOPEHHOE MPAMOJIMHENHOE IBUKEHUE, CBOOOHOE NaIeHNE TeJl, PABHOMEPHOE JABMKEHUE 110
OKPY>KHOCTH, B3aUMO/ICHICTBUE TE€J, PEAKTUBHOE JBUKEHHE, KOJIeOaTeIbHOE IBIKEHHE (3aTyXarolue u
BBIHYX/ICHHbIE KOJIeOaHMs), pE30HAHC, BOJHOBOE JIBH)KEHUE, OTPaKEHUE 3BYKA, MPSIMOJIMHEWHOE
pacrpocTpaHeHue, OTpaKeHUEe U MPEJIOMIICHUE CBETA, II0JHOE BHYTPEHHEE OTPaKEHHE CBETa,
pasyoxeHue 0enoro cBera B CIIEKTpP U CIIOKEHHE CIEKTPAJIbHBIX I[BETOB, IUCIIEPCHS CBETA,
€CTECTBEHHAs PaJMOAKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIEKTpa U3JIy4eHNUs1) 110 OMUCAHUIO UX
XapaKTEPHBIX CBOICTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHUE;

— pacro3HaBaTh MPOSBIEHUE W3YUYEHHBIX (PU3MUECKHUX SIBICHUU B OKpYXKAIOUIEM MHUpE (B TOM UHUCIIE
(buznueckue SBICHUS B IPUPOJIE: MPUIUBBI U OTIMBBI, ABMKEeHUE Tu1aHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE JIBUYKEHHUE JKUBBIX OPTaHU3MOB, BOCIIPUSITHE 3BYKOB KUBOTHBIMU, 3€MJIETPSICEHHE,
ceiicMHuYecKue BOJIHBI, IIyHaMH, 9X0, [[BETa TeJl, ONTHYECKUE SBJICHUS B IPUPOJIE, OUOIOTHUECKOE
JeCcTBHE BUAUMOTO, YIbTPa(pHOIETOBOIO U PEHTT€HOBCKOTO U3IyYEHHI; €CTeCTBEHHBIH
paavoaKTUBHBIN (POH, KOCMUYECKHE JTY4H, PaJIMOAaKTUBHOE U3JTyUYe€HUE MPUPOTHBIX MUHEPAJIOB;
JeCTBHE PaJMOAKTUBHBIX U3ITyYCHHUI Ha OpraHU3M YeJIOBEeKa), IPH STOM MEPEBOAUTH MPAKTUUYECKYIO
3a/lauy B y4eOHYIO, BBIACTSATH CYIIECTBEHHbIE CBOMCTBA/MPU3HAKN (PU3UUYECKUX SBICHUM;

— OIIUCBIBATh U3YYEHHbIE CBOMCTBA TeJ U (PU3UUECKUE SIBJICHUS, UCIOIb3Ys (HU3NUECKUE BEIINUUHBI
(cpenHsisi 1 MTHOBEHHAsI CKOPOCTb TeJla P HEPAaBHOMEPHOM JIBH)KEHHH, YCKOPEHHUE, IepeMELICHNUE,
IyTh, YTJI0Bask CKOPOCTb, CUJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSKECTH, YCKOPEHHE CBOOOHOTO
1a/IEHUs, BEC TeJa, UMITYJIbC Tela, UMITYJIbC CUJIbl, MEXaHWYeCKas paboTa U MOIIHOCTh, IOTEHIMAIbHAs
SHEPrus Tella, MOJHATOrO HaJl IOBEPXHOCTHIO 3€MIIM, NOTEHIMAJIbHAS SHEPTHSI CKATOW IIPYKHUHBI,
KUHETHYECKasi SHEPTHsl, OJTHAsi MEXaHUYeCKasi SHEeprus, MepHo U 4acToTa KojaeOaHHi, JJTMHA BOJIHBI,
IPOMKOCTB 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb IIPEJIOMIIEHHS] CPEJIbl); TPH ONTUCAHUU
MIPaBUIILHO TPAKTOBATh (PM3UUYECKUIN CMBICI UCIOIb3yEMbIX BETMUUH, 0003HAUEHUS U €INHULIBI
($U3NYeCKUX BETHMYUH, HAXOAUTh (POPMYJIIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3NYECKYIO BEIMUUHY C IPYTUMHU
BEJIMYUHAMHU, CTPOUTH IPaUKH N3YUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEINYMH;

— XapaKTepH30BaTh CBOMCTBA TeJ, (PU3NYECKHE SBJICHUS U MPOLIECCHI, HCIIOIb3Ys 3aKOH COXPaHEHUs
SHEPIruH, 3aKOH BCEMUPHOTO TATOTEHHUS, IPUHLUI CYNEPIIO3UIIMU CUJI, TPUHILIUII OTHOCUTEIBHOCTH
I"anunes, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMS UMITYJIbCA, 3aKOHBI OTPAYKEHUS U IPEJIOMIICHUS CBETA,
3aKOHBI COXPAaHEHUS 3aps10BOTO M MACCOBOTO YMCEI IIPH SIAEPHBIX PEAKLUAX; IPU 3TOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M 3alUCHIBATH €70 MaTEMAaTUYECKOE BBIPAKCHHE;



— OOBSCHATH (PU3UUECKUE MPOLIECCH  CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MIPUUYNHHO-CIICACTBEHHBIE CBSI3H, CTPOUTDH 00BsIC-
HEHHE U3 2—3 JIOTHYECKUX IaroB ¢ OMOPOi Ha 2—3 M3YYCHHBIX CBOMCTBA (PM3UUECKUX SBICHUH,
(U3NIECKUX 3aKOHOB MITH 3aKOHOMEPHOCTEHH;

— pemarth pacy€THbIC 33124 (OMUPAIOIIKECS Ha CUCTEMY U3 2— 3 YpaBHEHHUIA), UCTIONB3YS 3aKOHBI U
(hopMyIIbI, CBSI3BIBaIONINE (PH3MYCCKUE BETUYHHBI: HA OCHOBE aHAIM3a YCIIOBUS 33JIa4H 3aIHCHIBATH
KpaTKOE YCIIOBHE, BBISIBIISITh HEJIOCTAIONIUE HITH N30BITOYHBIC TaHHBIC, BRBIOUPATH 3aKOHBI U (DOPMYIIHI,
HEOOXOIUMBIC JUIS PEIICHUS, TIPOBOIUTE PACUETHI M OIEHUBATH PEATMCTHYHOCTh TIOJTYYCHHOTO
3HaYeHUS (PU3MUECKON BEIIMINHEL;

— pacCiio3HaBaTb HpO6J’ICMI)I, KOTOPBIC MOKHO PCIIMTD IIPHU IMOMOIIU (1)I/ISI/I‘~I€CKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMCAaHUC UCCIICAOBAHMs, BBIACIATE IIPOBEPACMOC IMPEATIOJIOKCHUE, OLCHUBATL ITPABUJIBHOCTL IIOPAAKA
MMPOBCACHUA UCCICA0OBaHNMsA, ACIATh BBIBOABI, HHTCPIIPETUPOBATL PE3YJIbTATHL Ha6J'IIOI[€HI/II\/’I U OIIBITOB;

— MPOBOJUTH ONBITHI 10 HAOIIOAEHUIO (PU3UUECKUX SABJICHUN WK (GU3NYECKUX CBOICTB Tel (M3yUeHHe
BTOpOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs YHEPIUU; 3aBUCUMOCTb [Eeprojia KojaeOaHHi
MPYKUHHOTO MasiTHUKA OT MAcChl rpy3a U )KECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT aMILJIUTY/IbI
MaJIbIX KOJICOAHUH; IPSIMOJIMHENHOE pPacCIpOCTPAHEHUE CBETa, DPA3JIOKEHUE Oenoro cBeTa B
CIIEKTp; U3y4EHHE CBOMCTB M300paKeHHs B TUIOCKOM 3€pKaJie U CBOMCTB M300paXKeHUS MpeMETa B
coOuparolie 1MH3e; HaOMI0IeHNE CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB U3JIy4EHUs): CAMOCTOSITEIbHO
coOuparh YCTaHOBKY U3 U30BITOYHOTO HaOOpa 000PYAOBAHHUS; OMTUCHIBATH XOJI OTBITA U €r0
pe3ynbTaThl, POPMYIHPOBATH BHIBO/IBL;

— TPOBOJUTH MPHU HEOOXOAUMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OTIPENIeNsis CpeHEee 3HAYUCHNE
n3MepseMoil BemnunHbI ((POKYCHOE pacCTOSIHHE COOMpAIOIIeii TMH3bBI); 000CHOBBIBATH BHIOOD criocoba
M3MEPEHUS/U3MEPHUTEIIBHOTO MPHUO0Pa;

— MPOBOJUTH UCCIIEI0BAHNE 3aBUCUMOCTEH (PU3NYECKUX BEIMUYUH C UCIOIb30BAaHUEM MPSMBIX
U3MepeHul (3aBUCUMOCTh IIyTH OT BPEMEHH MPH PaBHOYCKOPEHHOM JABIKEHUHU 0€3 HaualbHON CKO-
poctu; neproja KojaebaHuii MaTeMaTHUECKOTO MasiTHUKA OT JJIMHBI HUTH; 3aBUCUMOCTH yIJia
OTpa)XCHMsI CBETa OT yIJia MaJeHUs U yria NpejioMIIeHHs OT yriia MaJieHus1): IUIaHUPOBaTh UCCIIe10-
BaHUE, CAMOCTOSITENILHO COOMPATh YCTAHOBKY, (DMKCUPOBATh PE3yJAbTaThl MOJIYUYEHHOM 3aBUCUMOCTH
(bu3nyecKuX BETUYHMH B BUJIE TaOIHI] U IpaUKOB, 1e1aTh BHIBObI IO Pe3yIbTaTaM UCCIIeI0BaHUS;

— HPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BETMUUH (CPEeIHssI CKOPOCTh U YCKOPEHHE Tella IPH
PaBHOYCKOPEHHOM [IBU JKEHHH, YCKOPEHUE CBOOOHOTO MaJIeHNUs, )KECTKOCTh NPYKUHBI, KOAPPHUIIUEHT
TPEHHUs CKOJIbXKEHHUS, MeXaHU4YecKasi padoTa U MOIIHOCTb, YaCTOTa U NEPUO/]I KOJIeOaHH
MaTeMaTH4YeCKOT0 U MPY>KUHHOT'O MasiTHUKOB, ONTUYECKAas CUJIa COOMPAOIIEH JIMH3bI, PaI0aKTHBHBIHI
(oH): TIIAaHUPOBATH U3MEPEHUS; COOUPATH IKCIIEPUMEHTAIbHYIO YCTAHOBKY M BBIOJIHATH U3MEPEHUS,
cleys NMPEeAI0KEHHON MHCTPYKLINHY; BEIYUCIIATh 3HAYEHHUE BETMUYUHBI U aHAIM3UPOBATH MOJTYyYEHHbIE
pE3yIBTaThl C YUETOM 3aJaHHOM NOIPENIHOCTH U3MEPEHMUI;

— coOmo1aTh MpaBuila TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000PYI0OBaHHEM;

— pa3jin4aTb OCHOBHBIC ITPU3HAKH U3YUCHHBIX (I)I/IBI/ILIGCKI/IX MOJIETICHi: MaTepHruaJIbHasd TOYKa,
a0COJIIOTHO TBép,[[OC TECIIO, TOYECYHBIM UCTOYHUK CBCTA, JIY4, TOHKAaA JIMH34a, INIaHCTapHas MOJCJIb aTOMa,
HYKJIOHHad MOJCJIb aTOMHOI'O d1pa,

— XapaKTCpPpU30BaThb NPUHIUIILI JIeiCTBUSA N3YYCHHBIX HpI/I60pOB N TCXHUYCCKHUX yCTpOﬁCTB C OHOpOI>'I
Ha UX OITMCaHHA (B TOM YHUCJIC: CIIMAOMETP, JATYHUKHU IMOJIOKCHUS, paACCTOSHUA U YCKOPCHU A, PAKCTA,
9XO0JIOT, OYKH, IICPUCKOII, (I)OTOaHHapaT, ONTHYCCKUC CBCTOBOAbI, CIICKTPOCKOII, JO3UMCETP, KaMEpa



BunbcoHa), UCToib3yst 3HAHUS O CBOMCTBAX (PU3MYECKUX SIBICHUIN U HEOOX0AUMbIe (PU3UIECKUE
3aKOHOMEPHOCTH;

— MHCIOJIb30BaTh CXEMbI U CXEMATHYHBIE PUCYHKH MU3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHYECKUX MPOLIECCOB P PEIICHNU YUeOHO-TIPAaKTUYECKUX 3a1a4;
ONITHYECKUE CXEMBI ISl IOCTPOCHUS U300paKEHUI B IIIOCKOM 3€pKaJie U cOOMparoIei JINH3E;

— TPUBOJUTH MPUMEPHI/HAXOAUTH HH(YOPMAIHIO O TPUMEpaxX MPAKTHIECKOTO HCIIOIH30BAHHUS
(U3HYECKUX 3HAHWI B MIOBCEIHEBHOMN KHU3HU JIJIS 0OeCIIeUeHUs 0€30TIaCHOCTH MPU OOpAIEHUH ¢ TTPUOO-
pamM¥ ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHCHHS 3JI0POBbsI M COOTIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYXAIOIIEH CpElIE;

— OCYIIECTBIISATh OUCK HHPOPMAIHH (PHU3UIESCKOTO COJIEPKaHUs B CeTH MIHTepHET, CaMOCTOS TEIIBHO
hopMyIUpPys MOUCKOBBIN 3aIIPOC, HAXOUTH MTYyTHU ONPEICIICHUS TIOCTOBEPHOCTH MOJTYICHHOM
MH(pOpMaIIUKA Ha OCHOBE UMEIOIITUXCS 3HAHUM U JIOTIOJTHUTEILHBIX UCTOYHUKOB;

— HCII0JIb30BaTh IIPU BHIMOJIHEHUH YYEOHBIX 3aJJaHUIl HAyYHO-TIONYJISIPHYIO JTUTEpaTypy HU3HUECKOTO
COJIepKaHus, CIIPaBOYHbBIC MaTepHalbl, pecypcsl cetu HTepHeT; BIaaeTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(YOPMALIMK U3 OJTHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

— CcO03/1aBaTh COOCTBEHHbIE TUCHbMEHHBIE M YCTHBIE COOOIIEHUSI HAa OCHOBE MH(OPMALIUU U3
HECKOJIbKUX HCTOUYHUKOB (DU3MUECKOTO COAECPIKaHUs, ITyOJUYHO MPEACTaBIATh Pe3yJIbTaThl IPOSKTHON
WJIY UCCIIEI0BATENBCKON JEATEIbHOCTH; IIPU 3TOM I'PaMOTHO HCIIOJIb30BATh N3yYEHHBIN MOHITUIHBINA
anmapar u3y4aeMmoro pasjena GU3UKU 1 COMPOBOXKIATh BBICTYIJICHUE IPE3EHTAIEN C yUéTOM
0COOEHHOCTEH ayTUTOPUH CBEPCTHUKOB.



COJAEPKAHME YYEBHOI'O ITIPEIMETA

Pa3zgen 1. Mexanuueckue iBJICHUSA

Mexanuueckoe aBmxeHue. MarepuanpHas Touka. Cucrema otcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBHKEHUA. PaBHOMEpHOE NMPSAMOJIMHEHOE ABMKEeHNE. HepaBHOMEPHOE NMPSAMOJIIMHENHOE JBUKECHUE.
Cpennsisi ¥ MTHOBEHHAsi CKOPOCTh TeJla MPU HEPaBHOMEP HOM JIBHKCHHH.

VYckopenue. PaBHoyckopeHHOE npssMoinHeHoe nBkeHne. CBo6oHoe magenue. OnbiTel [anues.
PaBHOMepHOE nBMKEHUE 110 OKpYKHOCTH. [lepnon u yacrora oOpamienus. JInHeliHas u yriaoBasi CKOPOCTH.
LlenTpocTpeMUTENBHOE YCKOPEHHUE.

IIepseiii 3akoH HeroToHa. Bropoit 3akoH Hetotona. Tpernii 3akoH Herorona. [IpuHnmn cyneprnosunuun
CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: CHia TPEHHUS CKOJIBKEHUS, CHIIa TPEHHS TIOKOSI, IPYTrre
BHJIBI TPCHHUSL.

Cuiia TSKECTH U 3aKOH BCCMUPHOT'O TATOTCHUA. YCKOPGHI/IG CBO60)IHOFO IIaICHUA. ILBI/I)KCHI/IC TIJIAaHET
Bokpyr Cousniia (MC). [1epBast kocmudeckasi CKOpocTb. HeBeCOMOCTh U meperpys3KH.

PaBHOBecue maTepraibHON TOUKH. AOCOIOTHO TBEPIOE Teso. PaBHOBECHE TBEPOTO TeJa C
3aKpEIUIEHHOM 0Cho BpanieHus. Mo MeHT cuiibl. LleHTp TsokecTh.

Nmnynsc tena. M3menenne nmnynsca. VIMIynbe cuibl. 3akOH COXpaHEeHHs] UMITyJibca. PeakTuBHOE
newkenne (MC).

Mexannyeckasi pabota u MoIIHOCTb. PaboTa cui TshkecTd, ynpyroctu, TpeHus: CBsi3b SHEPrUH U pabOThI
IToTeHnmanpHas 3HEpPrus Teja, MOJAHATOIO Hal MOBEPXHOCTHIO 3eMid. [loTeHInanbpHas SHEPrus CKaTou
npyxuHbl. Kunetnueckas sneprusi. Teopema o KUHE THYECKOM SHEPTUU. 3aKOH COXPAHEHUSI MEXaHUYECKOM
SHEPIuH.

Hemoncmpayuu

Ha6J'IIO,HeHI/Ie MCXaHUYCCKOTO ABMKCHUSA TEJIAa OTHOCHUTCIIBHO PAa3HBIX TCII oTcuéra

CpaBHeHI/Ie HYTGfI n TpaeKTopHﬁ JABUKCHUSA OTHOT'O M TOI'O K€ TE€JIa OTHOCHUTECIBHO Pa3HbIX TCII oTcuéra
I/I3MepeHHe CKOPOCTH U YCKOPECHUA HpﬂMOHHHeﬁHOFO JABHXKCHUA

I/ICCJ'IGI[OBaHI/Ie IIPU3HAKOB PABHOYCKOPCHHOI'O IBWXXCHUSA

NS

Halnronenue nBuKeHUs Tea 1Mo OKPY>KHOCTH

6. HaOmroieHre MeXxaHUYeCKHX SIBJICHUM, TPOUCXOIAIINX B cucTeMe oTcuéra « Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBHYKEHHH OTHOCUTENIbHO KaOuHeTa (pusnku

7. 3aBUCHMOCTBH YCKOPEHHsI Tella OT MacChl TeJia U ICHCTBYIOIIEH Ha HEro CHIIBI

8. HaGmrogenue paBeHCTBA CHJI PU B3aUMOJICUCTBUU Tl

9. M3mMeHeHue Beca Tena Mpu YCKOPEHHOM JBM)KEHUU

10.Ilepenaua umiynbca Opyu B3aMMOJAEHCTBUU TEN

11.ITpeoOpa3oBanHus SHEPTUH MPU B3aUMOACHCTBUU TEIN

12.CoxpaHeHue uMIysbca Ipu HEYNPYromM B3aUMOJAEHCTBUN

13.CoxpaHeHne UMITyJIbCa Py aOCOTIOTHO YIIPYroM B3aUMOICHCTBUU

14.HabnroeHre peakTUBHOTO JIBHYKEHHS

15. CoxpaHeHHe MEXaHMYECKOM HEePTUU pu CBOOOTHOM TMaJICHUU

16. CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU IBH>KEHUHU TeJa MO IeHCTBUEM IPY>KUHBI

Jlabopamopusie pabomut u onvimul

1. KOHCprI/IpOBaHI/IC TpaKTa IJIs1 pa3roOHa U JaIbHEHUIIIETO PaBHOMCPHOTO ABWKCHUS IIaAPpUKA NN
TCICKKHU

2. OHpC,Z[CJ'ICHI/IC cpe,uHeﬁ CKOPOCTHU CKOJIbKCHUSA 6pyc1<a HJIN IBWKCHUS HIapHKa I10 HaKJOHHOM
IIJIOCKOCTH



3. Ompenenenue yCKOpEHHs Tela PU PaBHOYCKOPEHHOM JIBU)KEHUH M0 HAKIIOHHOH MJIOCKOCTH

4. HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHU IPH PaBHOYCKOPEHHOM JIBM)KEHUU 03 HauyaJlbHOM
CKOpPOCTH

5. IlpoBepka runoTe3bl: €M NPy PaBHOYCKOPEHHOM JBM)KEHUH 03 Ha4yaJIbHOW CKOPOCTH ITyTH OTHOCSATCS
KaK psii HEUETHBIX YHCEJI, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHH OJJMHAKOBBI

6. MccnenoBaHue 3aBUCHMOCTHU CHJIBI TPEHUS CKOJIBKEHUS OT CUIIBI HOPMAaJIbHOTO JIaBJICHHUS

7. Ompenenenue Ko GUIMEHTA TPEHUS CKOIBKEHUS

8. Ompenenenue KECTKOCTH MPYKUHBI

9. Omnpenenenne pabOTHI CHIIBI TPEHUS IPH PABHOMEPHOM JBMKEHUH TEJa MO TOPU30HTAIBHON
MOBEPXHOCTH

10.Onpenenenne pabOTHI CHIJIBI YIIPYTOCTH TPH TOIBEME TPy3a C UCTOJIB30BAHUEM HETIOBIKHOTO U
MOJABMKHOTO OJIOKOB

11.M3yueHue 3aKkoHa COXpaHEHUsI SHEPTUU

Pa3nen 2. Mexannuyeckue KoOJe0aHUS M BOJHBI

KonebarenbHoe neukenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHU: IEpUO, YACTOTa, aMILTUTY/IA.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpatieHre sHepruu npu KouedaTeIbHOM JBUKEHUU.
3aryxatomue kosebanus. Beinyxknennbie konebanus. Pezonanc. Mexannueckue BosHbI. CBOWCTBA
MeXaHU4YeCKUX BOJH. [Ipo 1oipHBIE M TIOTIEpEeYHbIE BOJIHBI. J[JTMHA BOJHBI U CKOPOCTH €€ pacIipoCTpaHSHHUSI.
MexaHuveckue BOJTHBI B TBEPIOM Teie, cericmuaeckue BosHbI (MC).

3Byk. ['poMKOCTB 3ByKa U BbicoTa ToHAa. OTpaskeHue 3Byka. IHQpa3Byk U yabTpa3ByK.

Hemoncmpayuu

1. HaGnronenune konebanuii Tl Mo ASMCTBUEM CHITBI TSHKECTH M CUJTBI YIIPYTOCTH

2. Habmonenue kosiebaHuii Tpy3a Ha HUTH U Ha TIPYKUHE

3. HabGmroienne BBIHYKICHHBIX KOJICOaHUI M pe30HaHca

4. PactipocTpaHEHHE TTPOJIOJIHHBIX M ITOTIEPEYHBIX BOJTH (HA MOJICIIH )

5. Habnroienue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI

6. AKyCTHYECKUH Pe30HaHC

Jlabopamopnuie pabomot u onvimul

1. OnpeﬂeneHI/Ie 4aCTOThI U IIEPHUOJa KOJIEOaHUH MaTeMaTHIECKOro MasiTHUKA
2. OnpeﬂeneHI/Ie YaCTOTHI U IICpHUOJda KOJIEOaHUH IIPYXXUHHOI'O MasiTHHUKa
3. HccnenoBanue 3aBUCUMOCTHU Inepuoaa KoJIeOaHMHI IMNOABCIICHHOI'O K HUTHU I'Py34a OT IJIMHBI HUTU

4, HccnenoBanue 3aBUCUMOCTHU Inepuoaa KOJIEOaHUH MIPYXXUHHOTI'O MAasITHHUKA OT MAaCChI I'py3a
5. HpOBepKa HC3aBUCHUMOCTH IICpUOIa KOJIEOaHUH I'py3a, HOABCHICHHOTO K HUTHU, OT MACChI I'py3a

6. OnBITHL, AEMOHCTPUPYIOLINE 3aBUCUMOCTb [1EPHO0/1a KOJIeOaHUH NPY>KMHHOTO MasiTHUKA OT MacChl rpys3a U
KECTKOCTH MPY>KUHBI
7. I3MepeHune ycKopeHus: CBOOOTHOTO MaIeHHS

Pasznen 3. 3HeKTp0MaFHI/ITHOG MOJI€ U JJICKTPOMATrHUTHBIC BOJIHbI

9J'IeKTpOMaFHI/ITHOC IIOJIC. 3J'IeKTpOMaFHI/ITHHe BoJiHBI. CBOMCTBA SJICKTPOMATHUTHBIX BOJIH IIxama
QJICKTPOMATrHUTHBIX BOJIH. Hc nons3oBanue QJICKTPOMAriuTHLIX BOJIH JJIS1 COTOBOM CBS3H.

DnekTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BoaHOBBIE CBOIICTBA CBETA.
Jemoncmpayuu
1. CpoiicTBa 3NMEKTPOMAarHUTHBIX BOJIH

2. BonHOBBIE CBOIICTBA CBETA

Jlabopamopusvie padomot u onvimul



1 M3y4yeHue CBOMCTB 3NIEKTPOMArHUTHBIX BOJH € IIOMOIIBI0 MOOMIIBHOTO TenedoHa

Pasnen 4. CBeToBbI€ sIBJICHUA

JIygyeBas monensb cBera. Mctounuku ceta. [IpsmonuneitHoe pacnipoctpaHeHue cBera. 3atmenus CosHLa u
JIynel. Otpaxenue cBeta. [Inmockoe 3epkano. 3aKOH OTpaKEHUsI CBETA.

[Ipenomnenue cBera. 3akoH npenomieHus ceera. [lonHoe BHyTpeHHee oTpakeHue cBeTa. Vcnosib3oBanue
MIOJTHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKHX CBETOBOIAX.

Jlunza. Xox myuelt B nuH3e. Onrtuueckas cuctema oroarnapara, Mukpockona u teneckona (MC). I'ma3
KaK OoITu4eckasi cucreMa. bim3opykocTs U JalbHO30PKOCTb.

Pasnoxxenue 6enoro csera B criektp. OnbiTel HptoToHa. CriojkeHue CeKTpaabHbIX LBETOB. Jucnepcus
CBETa.

Jemoncmpayuu

[IpssMonMHENHOE PacIIPOCTPAHEHUE CBETA.

OTpakeHue cBeTa.

[Tony4yenue n300pa>keHH B MIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomiienue cBera.

OnTHyecKuii CBETOBO/I.

Xon my4deit B cCOOMparoIIei JIMH3E.

XoJ1 Iy4er B pacCEeMBArOLIEH JIMH3E.

© No g bk~wbdpE

[Tonyuenue n300pakeHUi € TOMOIIBIO JTHH3.

9. Ipunnum geiicTBus GoToanmapaTa, MUKPOCKOTIA U TEJIECKOTIA.
10.Monens riaza.

11. PaznoxeHue Genoro cBeTa B CIIEKTP.

12.TTosryueHue Genoro cBeTa MpH CI0KEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnuie pabomot u onvimul
1. UccnenoBaHue 3aBUCUMOCTH YIJla OTPaKEHUs CBETOBOIO JIy4a OT yIJjia MajaeHHsl.
2. U3ydyeHue xapakTepUCTUK U300paskeHUs MPEMETa B IJIOCKOM 3epKalie.

3. I/ICCJ'IG,Z[OBaHI/Ie 3aBUCHUMOCTH yIJjia IIpEIOMJICHUA CBETOBOI'O Jiy4da OT yIjia MaJACHWA Ha I'PaHULC
«BO3AYX—CTCKIIO».

4. TTony4yeHue n300paxeHuil ¢ TOMOIIbIO COOUpAIOIIEH JTUH3BI
5. Omnpenenennie HOKYCHOTO PACCTOSIHUS M ONITUYECKOM CUITBI CO OMparoIie JTHH3BI.

6. OnBITHI 1O Pa3JI0KCHHUIO 0eI0T0 CBETa B CIICKTP.
7. ONBITHI 10 BOCIIPUATHUIO IB€TA ITPCAMCTOB IIPU UX Ha6J'IIOI[CHI/II/I 4epe3 OBCTOBLIC (I)I/IJ'IBTpBI.

Pazgen 5. KBanToBbIe siBJICHUS
OmnsiThl Pezepdopna u mianerapHast Mosiens atoMa. Mojens atoma bopa. Vicniyckanue u nornouieHue
cBeTa arToMoM. KBaHThI. JInHENHYaTbIe CIIEKTPHI.

PangnoakTUBHOCTE. A.]'Ibq)a, Ocrta u raMMaun3JIydCHU . CTpOCHI/Ie ATOMHOTO dapa. Hy’KJ’IOHHaSI MOACIb
ATOMHOTO sapa. M3oTO1EL.

PannoakTuBHBIC IpeBpalICHUA. Hepnon MoJrypacmnaja aTOMHBIX SIJCP.

SnepHsle peakuuy. 3aKOHBI COXPAHEHUS 3apsI0BOr0 U MaCCOBOTO YHCEI. DHEPIHUs CBSI3U aTOMHBIX SIZIED.
CBs3b Macchl M 9Hepruu. Peakuuu cunresa u nenenus saep. Merounuku sueprun Connua u 38€31 (MC).
Snepuas sHepreTHka. [leificTBUs paAlOaKTUBHBIX H3TydeHU Ha xkuBble opranu3Mbl (MC).

Jemoncmpayuu

1. CnexTpsl U3My4eHUs U MOTJIOIICHUSI.
2. CriekTpbl pa3IMyHbIX T'a30B.



3. CriexTp BoAOpOA.

4. HabnroeHue TpekoB B kKamepe BuibcoHa.

5. PaboTa cuérurka HOHU3UPYIOIINX U3ITyYCHHH.

6. Perucrpanus u3nmydeHus NpUPOHBIX MHHEPAJIOB U MPOTYKTOB.

Jlabopamopusie pabomot u onvimul

1. HabGmroieHue CIIONIHBIX ¥ TMHEHYATBIX CIIEKTPOB U3ITyUSHUSI.

2. UccnemoBanue TPEKOB: H3MEPEHHUE SHEPTHH YACTHIIBI IT0O TOPMO3HOMY ITYTH (110 poTorpadusim).
3. U3mepenue pagnoakTuBHOTO (hoHA.

IloBTOpHTENIHLHO-000011IAKOIINI MOLYJIb

[ToBTOpPHUTEIIEHO-0000IIAOIIHI MO Ty Th IPEAHA3HAYCH ISl CUCTEMATH3AIMH 1 0000IICHHS TIPS IMETHOTO
COJIEp’KaHUs U OTbITA IeATENbHOCTH, IPUOOPETEHHOTO MPU U3YUEHUH BCETO Kypca PU3UKHU, a TaKxKe JJIs
noAroToBkH kK OCHOBHOMY rOCyJapCTBEHHOMY 9K 3aMEHY MO (u3HKe 115 00ydaromuxcsi, BBIOpaBIIMX 3TOT
y4eOHBIN MpeMET.

[Ipu n3ydeHnn JaHHOTO MOAYJS PEATU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI AEATEIbHOCTH, HA OCHOBE
KOTOPBIX 00ECIIEYNBACTCA TOCTH)KEHHUE MPEIMETHBIX U METANPEIMETHBIX TJIAHUPYEMBIX PE3YIIHTATOB
00y4eHwus1, GOPMHUPYETCsI €CTECTBEHHO-HAYyYHAsl TPAMOT HOCTh: OCBOEHHE HAYYHBIX METOJIOB MCCIICTIOBAHUS
SIBJICHUH TIPUPOIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHATH (PU3UUYECKUE SIB JICHHSI, IPUMECHSISI
MOJIyY€HHbIE 3HAHUS, PEeIIaTh 3aJa4H, B TOM YUCJIE KAaU€CTBEHHBIE U SKCIIEPUMEHTAJIbHBIC.

[TpuHIIMTIHAIBHO IEATEILHOCTHBIN XapaKTep JaHHOTO pa3jielia peaanusyercs 3a CYET TOT0, UTO yYalluecs
BBIIIOJIHAIOT 3aIaHHsA, B KOTOPBIX UM ITPEAIaracTcs:

— Ha OCHOBE MOJIy4YE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBACHATH (PU3HUECKUE SBJICHUS B
OKpYKarollel MpUpo/Ie ¥ MOBCE] HEBHOM KU3HH;

— HCIIOJIB30BaTh HAYYHBIC METOAbI HCCIICOOBAHUA (1)I/IBI/I‘I€CKI/IX HBHCHHﬁ, B TOM 4YMCJIC OJIA IIPOBCPKHU
THUIIOTE3 U NMOJIYYCHHUA TCOPETHICCKUX BEIBOAOB;

— OOBACHATH HAay4YHBbIC OCHOBBI HanoOoJiee BaXKHBIX ,I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TeXHOHOFHﬁ,
HaArpuMeEp, IpakKTUICCKOro MCII0JIb30BaHUA PA3JIMYHBIX KCTOYHUKOB SHEPIruM Ha OCHOBC 3aKOHAa IIpe-
Bpalll€HUA 1 COXpaHCHU BCEX N3BCCTHBIX BUJIOB DOHEPTHH.

Kaxma;l N3 TEM JAHHOT'O pa3acia BKIHYACT SKCIICPUMCEHTAJIIBHOC UCCIICA0OBAaHNUE O606HI&I-OH.I€FO
XapakKTepa. Paznen 3aBCPLIACTCS ITPOBCACHNECM JMAarHOCTUYECKOMN U OLIEHOYHOM pa6OTBI 34 KypC OCHOBHOM
IIKOJIBI.



TEMATHYECKOE INTAHUPOBAHHUE

Ne | HanmenoBaHme pa3nenoB u KoanuectBo wacos Jlara Buab! fesTe 1bHOCTH Bunnl, JekTpoHHbIe (HHPPOBDHIEL)
/0 | TeM MPOrpaMMbl H3y4YeHust (hopmbl 00pa3oBaTeIbHbIE PeCypCh
BCEr0 | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTpOJI
paboThbI paboThbl
Pazgen 1. MexaHHYecKHe SIBJIEHHS
1.1. | Mexanuyeckoe ABHKeHHE U 10 2 1 Ananuz 1 00cykIeHHe Pa3THYHBIX IPUMEPOB MEXAHHUECKOTO/IBHIKCHH; VYerHblit Poccuiickas amexTpoHHas LIKOIA
CIOCOGHI €ro ONuCAHUS OnucaHne MEXaHUYIECKOTO JBHKEHUS PA3IMUHBIMA CIOCOOaMU(ypaBHEHNE, onpoc; https://resh.edu.ru/subject/28/9/

Tabnuua, rpauk); KoutpoubHas SAKnacc
AHanu3 JKM3HEHHBIX CHTYalUH, B KOTOPBIX MPOSBIAETCS OTHOCHTENbHOCTH padora; https://www.yaklass.ru/p/fizika#program-
MEXAHHYECKOT0 JBUIKEHHUS, IMpaktuueckas | 9-kla
CpaBHeHHe MyTeHl M TPaeKTOpHH IBHIXKEHHS OJHOTO M TOTO XKE Tela OTHOCHUTEIbHO padora;
Pa3HBIX Tel O0TCUETa; Tectuposanue;
Onpenenenne cpenneil CKOPOCTH CKOMbXKEHMA Opycka HIM JBHXKEHHS LIApHKa IO
HAKJIOHHOH TMJIOCKOCTH;
Onpenenenne MmyTH, NPOHIEHHOro 3a JAaHHBI MPOMEKYTOK BPEMEHH, H CKOPOCTH
Te€na 10 rpa(l)uKy 3aBUCHUMOCTH HyTMpaBHOMCpHOFO JBUXKEHUA OT BpeMCHI/I;
Bhluncnenne myTd M CKOPOCTH HPH PaBHOYCKOPEHHOM INPAMOIHHEHHOM
JIBUKEHUU TENa;
Onpezenenue NPOHICHHOr0 MYTH M YCKOPEHUs JBMKEHMS Tena mo rpaduky
3aBHCHMOCTH CKOPOCTH DPaBHOYCKOPEHHOTO NPSAMONMHENHOTO IBHXKEHHS Tena OT
BPEMCHH;
OrnpesieneHne YCKOPEHHs Tela MPH PAaBHOYCKOPEHHOM JBIKEHHH MO HAKIOHHOM
IJIOCKOCTH;
W3mepenne mepuozia M 4acToThl OOpAIICHHA Tena M0 OKPYKHOCTH;
Ormpeienenne CKOPOCTH PAaBHOMEPHOTO JBUKECHHA Tela MO OKPYKHOCTH;
Pemenne 3azau Ha ONpejelCHHE KHMHEMATHYCCKUX XapAKTEPUCTHK MEXaHHYECKOTO
JBHMKCHHS PA3IHYHBIX BUJIOB;

1.2. | BsaumoneiicTeue Tex 20 1 1 Habnronenue n obcyxeHne MEXaHUYECKUX ABICHUH, IPOUCXOAAIINX B CHCTEME VYerubiit Poccuiickas snekTpoHHas wKona
orcuéra «Tenexkay npu e€ paBHOMEPHOM U YCKOPEHHOM JBIDKCHHH ompoc; https://resh.edu.ru/subject/28/9/
OTHOCUTEIHHO KaOUHETa (U3MKH; Kourposnsuas | SKnace
JleiicTBHSA ¢ BEKTOPAMU CHJI: BHIOJHEHUE 33/aHHH 1O CII0KEHHIO U BEIMHTAHHIO pabota; https:/lwww.yaklass.ru/p/fizika#program- 9-
BEKTOPOB; Mpaktuueckas | Kla
AHamus 1 00BACHEHHE SBICHHUII C HCIONB30BAHHEM BTOPOrO 3aKoHa HpioToHa; pabora;
Pemenue 3ana4 ¢ ucnoap30BaHUEM BTOPOro 3akoHa HbroTOHa M mpasuia TectupoBanue;

CIIOXKCHUS CHLT;

Onpenenenne KECTKOCTH MPYKUHBI

Pemenne 3agau ¢ ucmonb3oBaHMeM 3akoHa I'yka;

HccnenoBanue 3aBHCHMOCTH CHIIBI TPEHHMS CKOMBKEHMS OT CHIBI HOPMATbHOTO
nasnenust. OOcyxkaeHne Pe3yIbTaTOB HCCIEOBAHNUS;

Onpenenenne K03 pQUUHEHTA TPEHUS CKONbKEHUS;

VI3MepeHue CHIIbI TPEHUSI TOKOST;

Pemenne 3ajad ¢ HCIONb30BaHHEM (OPMYIBI IS CHIBl TPEHHS CKONBKCHUS;
AHamu3 JBWKEHHS TEN TONBKO MOA ACHCTBHEM CHIBI TSKECTH — CBOOOAHOTO
1aJICHHS;

Pemenne 3aad ¢ UCIOIB30BAHHEM 3aKOHA BCEMHDHOTO TATOTEHHS W (DOPMYIIbI
U pacd€Ta CHUIIBI TSHKECTH;

AHanu3 yclnoBuil BO3HUKHOBEHHs HEBECOMOCTH M TIEPErpy3KH;

Pemenne 3aad Ha OmpesieNeHHE Beca Telda B PA3IMYHBIX YCIOBHUSAX;

Amnanm3 cu, Hef[CTBy}OIIIPIX Ha TEJO0, MOKOAIEECA Ha OIOPE;
OHPCHCHCHI/IC TEHTpa TAKECTH PA3INYHBIX TEI;
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1.3. | 3akoub1 coxpanenus 10 1 0 Amnanmu3 cuTyanuii B OKpyaiolllell XI3HH C HCIOIb30BAHHEM 3aKOHA COXPAHEHHS VYeraslit Poccuiickast ameKTpoHHas MIKOIA
HMITYJIbCA; onpoc; https://resh.edu.ru/subject/28/9/
Pacnio3naBaHue sBIIEHUS PEAKTUBHOTO JABHXKEHUs B pupoje u Texuuke (MC — Kontponbnas SAKnacc
Guosorus); pabora; https://www.yaklass.ru/p/fizika#program- 9-
IIpuMeHeHne 3aK0HA COXPAHEHU UMITYIbCa IS pacuéra pe3ylIbTaToB Tecruposanue; | kla
B3aHMOJCHCTBHS TeN (Ha MPUMepax HEyNmpyroro B3aMMOJEHCTBHS, YIPYroro
LIEHTPAIBHOTO B3AUMOZCHCTBHS JBYX OJMHAKOBBIX TEJ, OJHO M3 KOTOPBIX HEMOJ-
BIDKHO);
Pemmenne 3aj1a4 ¢ HCIOIb30BAHUEM 3aKOHA COXPAHEHHS HMITYJIbCa;
[IpumeHeHHe 3aKOHA COXPAHEHHS MEXaHMYECKO YHEpPruy s pacuéra
MOTEHLIMAILHON Y KHHETUYECKOHN SHEpruil Tena;
Pemenne 3a1ad ¢ HCMONB30BAHHEM 3aKOHA COXPAHEHHS MEXAHHUECKOI SHEPIHH;
HUroro no pazmeny 40
Pazzen 2. Mexannyeckue KoJedaHHSI M BOJHBI
2.1. | Mexanuueckue KoJebanus 78 0 1 Habnionenue konebanuii moj AeACTBHEM CHIT TSKECTH U YIPYTOCTH H YcTHbIH Poccuiickas snekTpoHHas IKosIa
00HapyKeHHE M000HBIX KoNeGaHHH B OKPYIKAIOLIEM MHPE; orpoc; https://resh.edu.ru/subject/28/9/
Ananus xonebGanuil rpy3a Ha HUTH U Ha mpyxune. OnpeeneHue 4acTOTHI IIpaktuyeckas | SAKnacc
KoJIe0aHMH MaTEMaTHYECKOrO U IPYKUHHOTO MasiTHUKOB; pabora; https://www.yaklass.ru/p/fizika#program- 9-
HccnenoBanue 3aBHCHMOCTH NepHOJa KoaeOaHuii OIBEMIEHHOTO K HHUTH IPy3a OT Tecruposanne; | kla
JUIMHBI HUTH; JIMKTaHT;
Pemenne 3aa4, CBA3aHHBIX C BHIYMCIECHUEM MIIM OLEHKOH 4acToThl (mepuoja)
KoJIeOaHuit;
2.2. | MexaHnyeckne BOJHBI. 3BYK 8 1 0 OOHapyKeHHE M aHAJIN3 BOJHOBBIX ABJICHUH B OKPYXKAIOILIEM MUPE; VYerubii Poccuiickast 3mekTpoHHas IKoaa
Brruucnenne AmHHBI BOXHBI H CKOPOCTH PACIPOCTPAHCHHUS 3BYKOBBIX BOJH; onpoc; https://resh.edu.ru/subject/28/9/
Habuntonenue 3aBUCUMOCTH BBICOTBI 3BYKa OT acTOTbI (B TOM 4HUCIIE € Kontponsnas | SIKnacc
HCIIOJIb30BaHHEM MY3BIKaJIbHBIX HHCTPYMEHTOB); pabota; https://www.yaklass.ru/p/fizika#program- 9-
Tectupoanne; | kla
JIMKTaHT;
Uroro no pasneny 15
Pasgen 3. JsieKTpoMarHHTHOE MOJie H 3JIEKTPOMATHHTHBIE BOJIHbBI
3.1. | DeKTPOMArHHTHOE T0JIe H 6 1 1 [octpoenne paccyxueHHi, 000CHOBBIBAIOIINX B3AHMOCBA3b JIEKTPHUECKOTO H YerHbiid Poccuiickas 31eKTpOHHAs LIKOJIA
3J1eKTPOMATHUTHbIE BOJIHbBI MAarHUTHOTO MOJIEH; ompoc; https://resh.edu.ru/subject/28/9/
AHalH3 TEKCTOB, OMMCHIBAIOIINX NPOSBICHHA IEKTPOMATHHTHOTO H3TY4CHHS B Kontpomprass | SIKmacc
[pHPOAE: JKHBBIC OPTAHW3MBI, M3MyYCHHS HEOECHBIX Tem (CMBICIOBOE UTEHHE); pabora; https:/lwww.yaklass.ru/p/fizika#program- 9-
PacnosHaBanue W aHANM3 DA3MHYHBIX NPHMCHEHHH OIEKTPOMATHHTHBIX BOIH B Ipaktnaeckas | Kla
TEXHHKE; paboTa;
Pemenne 3amau ¢ HCIOTb30BaHHEM (OPMYT s CKOPOCTH OIEKTPOMATHUTHBIX TectupoBanmue;
BOJIH, JUTHHBI BOJIHBI M YACTOTHI CBETA;
Hroro mo paszmemy 6
Paznen 4. CeeToBbIe SIBJICHHS
4.1. | 3akoHbl pacnpocTpanenus 6 0 0 OOBsICHEHHE W MOJICTUPOBAHHE COJTHEYHOTO M JIYHHOTO 3aTMEHHI; YcTHbli Poccuiickas nekTpoHHas mKona
cBeTa HccnenoBanne 3aBUCHMOCTH yIJla OTPAXKEHHS CBETOBOTO JIyua OT yria MajieHus; ompoc; https://resh.edu.ru/subject/28/9/
M3y4eHne cBOWCTB N300paKeHHs B IIIOCKOM 3€pKaJie; Tecruposanne; | SIKmacc
HccneoBanue 3aBHCHMOCTH yTiTa IPETOMICHHS OT YIJa MAJEHHS CBETOBOTO Iyda JluKTaHT; https://www.yaklass.ru/p/fizika#program- 9-

Ha IpaHUIIC «BO3QYX—CTEKIION»,
Pemenne 3a1a49 C MCIONB30BAHMEM 3aKOHOB OTPAXKEHUA U IMPEIOMICHHS CBETA;

kla
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4.2. | JinH3bl 0 onTHYECKHE 6 0 [onyuenne n3o6paxennii ¢ IOMOIIBIO COOMPAIOIIEH H PacCenBAIOIIEH ITHH3; YcrHblii Poccuifckas 31eKTpoHHAs WIKOIA
npuoop.I Onpenenenne (OKyCHOr0 PacCTOSHHS U ONTHYECKOH CHIIBI COOMPAIOIIeH THH3BL onpoc; https://resh.edu.ru/subject/28/9/
Ananu3 sBneHnil OIM30pYKOCTH M JalbHO30PKOCTH, NPUHIKNA ACHCTBUS 0YKOB Ipaktuueckas | SIKmacc
(MC — 6uomnorus); pabora; https://www.yaklass.ru/p/fizika#program- 9-
Tecruposauue; | kla
JlukTaHT;
4.3. | Pazno:kenue Gemoro ceera B 3 0 Habnroenne mo pasnokeHuio 0EI0ro CBeTa B CIEKTP; YcTHbIH Poccuiickas snekTpoHHas wmKona
CHeKTp HaGuroaenne 1 06bsCHEHHE ONBITOB 110 MOIY4EHNIO GEI0ro CBeTa NPH CI0KEHHH oIpoc; https://resh.edu.ru/subject/28/9/
CBETa Pa3HbIX L[BETOB; IpakTnueckas | SAKiacc
pabora; https:/lwww.yaklass.ru/p/fizika#program- 9-
Tecruposanue; | kla
HUroro mno pazmeny 15
Paznen 5. KBaHToBBIe siBIeHHS
5.1. | Mcnyckanue u nornoueHne 4 0 O6cyxaeHHe LeH ONBIToB Pesepopaa o HCCIeT0BAHUIO ATOMOB, BbIIBHKCHIE VYerHbli Poccuiickast 31eKTpoHHas MKoNa
CBeTa aTOMOM TUIIOTE3 0 BO3MOXKHBIX PE3YJbTATaX OINBITOB B 3aBHCHMOCTH OT MPEANOJIAraeMoro onpoc; https://resh.edu.ru/subject/28/9/
CTPOEHHS aTOMOB, (JOPMYIIHPOBAHHE BBIBOIOB U3 PE3YJIHTATOB OMBITOB; Tectuposanue; | SAKmacc
O6cysxaeHne NPOTHBOPEUHil IITAHETAPHOH MOZEIH aTOMa M OCHOBaHHIl st JIMKTaHT; https:/lwww.yaklass.ru/p/fizika#program- 9-
runotesbl bopa o crannoHapHbIX OpOUTAX 3NIEKTPOHOB; kla
Habniofienne CINOMHBIX M THHEHYATHIX CIIEKTPOB H3IyUeHHs Pa3THYHBIX
BentecTB. OObsACHEHNE TUHEHYATBIX CEKTPOB H3ITyUEHHS;
5.2. | Ctpoenne aTomuoro sapa 6 0 OO0cyskieHre BO3MOXKHBIX TMIIOTE3 O MOJENAX CTPOCHUS SApa; VYerubii Poccuiickas smekTpoHHas ImKojia
Onpezenenne cocTaBa sjep MO 3aJaHHBIM MACCOBBIM H 3apANOBBIM 4HCIAM H IO onpoc; https://resh.edu.ru/subject/28/9/
TMOJIOKEHHUIO B EPUOUUecKOi cucteme sneMeHToB (MC — xumus); [paktuyeckas | AKnacce
AHann3 H3MEHEHHS COCTaBa SIpa H €ro MOIOKEHHS B MEPHOAHUYECKON CHCTEME pabora; https://www.yaklass.ru/p/fizika#program- 9-
npu apagnoaktuBHOCTH (MC — Xumus); Tecruposauue; | Kla
Ucnonb3oBanue paaMoakTHBHBIX u3nydeHnit B meauuune (MC — Ouonorus);
5.3. | Slnepubie peakuuu 7 1 Pentenne 3a1a4 ¢ UCMOMb30BaHHEM 3aKOHOB COXPAHEHHSI MACCOBBIX M 3apsI0BBIX VYerubiit Poccuiickas 31eKTpoHHAA LIKONIA
4ycel Ha ONpelelNeHne Pe3yNbTaToB AAEPHBIX DEAKLUI; aHAIU3 BO3MOKHOCTH HIH ompoc; https://resh.edu.ru/subject/28/9/
HEBO3MOXXHOCTH SIICPHOH PeaKiuy; Kontponbnas | SIKmacc
OueHKa YHEPTUH CBS3U AP C CMOIb30BaHHEM QOPMYIIsl DifHIITEHHA; pabora; https:/lwww.yaklass.ru/p/fizika#program- 9-
O6cysKaeHHE MEePCIEKTHB HCIOMb30BAHNA YIPABILEMOT0 TEPMOSICPHOTO CHHTE3A; Mpaktuueckas | Kla
paboTa;
TectupoBanue;
JluKTaHT;
Uroro no pasneny 17
Pazgen 6. IToBTOpHTENBHO-0600MANOMMI MOAYIb
6.1. | Cucremarusauus u 9 1 Brimonnenne y4eOHEBIX 3aaHui, TpeOYIOIMUX JEMOHCTPAINH KOMIETEHTHOCTEH, YerHbri Poccuiickast 3meKTpoHHas IIKoIa
06001eH e MPeIMETHOr0 XapaKkTEepU3YIOIUX E€CTECTBEHHOHAYYHYIO TPAMOTHOCTB:- MPUMEHEHHS onpoc; https://resh.edu.ru/subject/28/9/
coflepKaHNs M ONBITA JIesi- OJy4EHHbIX 3HAHUH U HAy4HOTO OOBSCHEHHS (JM3MYECKUX SABICHUI B KontpompHas | SIKmacc
TeJIbHOCTH, IPHOGPETEHHOTO OKpPYXAIOIIeH IPHPOJIE U TOBCEAHEB HOI JKU3HM, a TAKKE BBIABICHUS YUIHIECKIX pabora; https://www.yaklass.ru/p/fizika#program- 9-
NPH H3Y4eHHH BCero Kypca OCHOB psi/ia COBPEMEHHBIX TEXHOJIOTUif;- IPUMECHEHHUS OCBOCHHBIX Tecruposanue; | kla
uzuxn 9KCIIEPUMEHTAIBHBIX YMEHHI1 Ul HCCIIeJ0BaHMs (PM3MYECKUX SBICHHIL, B TOM
YHCITE JUTS TIPOBEPKH TUITOTE3 U BHISBICHNUS 3aKOHOMEPHOCTEH;
PemreHne pacy€THBIX 3ajad, B TOM YHCIIE NPEAMOIATaOIIKX HCIONb30BaHHE
(h3meckoil MOZIENH U OCHOBAHHBIX HA CONCPIKAHHU PA3NUYHBIX Pa3enoB Kypca
¢busuky;
Uroro mo pasgeny 9
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YUYEBHO-METOJANYECKOE OBECIHHEYHEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3BATEJIBHBIE YUEBHBIE MATEPHUAJIBI UISA YYEHUKA

®dusuka 9 xiacc/ [epeikun A.B., l'yrauk E.M., OO0 «/IPO®A»; AO «M3natensctBo [IpocBerieHue;
BBenute cBOM BapuaHT:

METOANYECKHUE MATEPHUAJIBI J1JIsA YUUTEJIA

Ouzuka. 7—9 knaccel | pabouas nporpamma k uaun Y MK A. B. Tlepbimkuna, E. M. I'yTHuK : yueOHO-
Meroandeckoe mocobue / H. B. ®unonosuy, E. M. I'ytauk. — M. : Ipoda, 2017. — 76, [2] c. ISBN 978-5-358-
19225-6

®unonosuy, H.B. ®usuka. 7 ki.: TeTpans s 1adopaTopHbix padot k yueOHuky A.B. Ilepoimkuna / H.B.
®dunonoruy, A.I'. Bockansn. — 5-e u3n., crepeorun. — M.: apoda, 2019. — 48 c.: un. — (Poccutickuii yueOHUK).

ISBN 978-5-358-21541-2

HUPPOBBIE OGPA30OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

OUIIA bank 3a7aHuil 1715 OEHKH €CTECTBEHHOHAYYHOW IPaMOTHOCTH
http://oge.fipi.ru/os/xmodules/gprint/index.php?
theme_guid=3D32C8CD6BBBAC304D7A582B5A3ED87A&proj_guid=0CD62708049A9FB940BFBB6EOAOSECCS
Poccuiickast anekTpoHHas MIKOJIa

https://resh.edu.ru/subject/28/9/

SKnacc

https://www.yaklass.ru/p/fizika#program-9-kla


http://oge.fipi.ru/os/xmodules/qprint/index.php
http://www.yaklass.ru/p/fizika#program-9-kla

MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE

CrnpaBoyHble TaOIHIIBL, pa3IaTOYHBIN MaTepual, pabodne TeTpaay, yaeOHHKH.

OBOPYJIOBAHMUE JJISI MPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKHNX PABOT,
JEMOHCTPALIMIA

Kommnsrotep, TeneBuszop, 1adbopatopHoe 00opyaoBaHue (IITaTUBBI, BECHI C HAOOpaMU TUPEK, MEH3YPKH,
ctakaHbl, JlJaDopaTOpHBIi KOMIUIEKT 10 MexaHUKe, JIabopaTOpHbIl KOMILIEKT 1O oNTHKe, JJabopaTopHbIit
KOMILJIEKT 110 KBAHTOBBIM SIBJICHUSIM).
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