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IlosicHUTeJILHAA 3aIIUCKA

[Iporpamma mo ¢u3uMke Ha ypOBHE OCHOBHOrO 00IMIero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE
MOJIO)KEHUH ¢ TpeOdOBaHMM K pe3ysibTaTaM OCBOCHUS Ha 0a30BOM YpPOBHE OCHOBHOM
obpazoBaTenbHOM nporpamMMebl, npeactaBiaeHHbIX B PI'OC 00O, a Takxke ¢ y4étom QeaepalbHOU
paboueit mporpamMmMsel BocnuTaHus U KoHLIENIUMHK MperoaBaHusi y4eOHOro npeamera «Dusuka.

Copxepkanue  mporpaMmbl 10 (DM3HMKE  HAIpaBICHO  Ha  (OpMHUpPOBAHHUE
CCTECCTBCHHO-HAYYHOM TPAMOTHOCTH OOYYarOIIUXCSA M OpraHU3alUui0 HM3y4YeHUS (PU3UKH Ha
NEATEIbHOCTHOM OCHOBe. B mporpamme mno (u3MKe yYUTHIBAKOTCA BO3MOKHOCTH Y4YE€OHOIO
npeamera B peanuzanuu  TpedboBaHut PI'OC OOO Kk I1UIAHUPYEMBIM JIMYHOCTHBIM U
METAlPEAMETHBIM  pe3yJbTaTaM  OOy4YeHHs, a  TakKKe  MEXKIIPEAMETHbIC  CBA3H
€CTECTBEHHO-HAYYHBIX YUYCOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00Opa3oBaHUs.

[Iporpamma mo (u3uKe ycTaHABIMBACT paclpeie/ieHue yd4eOHOro mMaTepuaia Mo rojam
oOydyeHus (Mo KJjaccam), IpeajaracT IPUMEPHYK II0CIEA0BATCIABHOCTh M3YUYCHHUS TEM,
OCHOBAHHYIO Ha JIOTUKE PAa3BUTHUSA MIPEIMETHOIO COJACPKAHUS U YYETE BO3PACTHBIX OCOOCHHOCTEH
00y4aronuXxcs.

[Iporpamma no gusuke pazpadoTaHa C LEIbK OKa3aHUs METOAMYECKON MOMOIIM YIUTEITIO
B CO3/IaHUM padoueil MporpaMmebl 10 Y4eOHOMY MMPEAMETY.

du3znka SBISICTCA CUCTEMOOOPA3YIOIIUM IS €CTECTBCHHO-HAYYHBIX YYCOHBIX MPEAMETOB,
MOCKOJIBKY (PU3MYECKUE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SBJICHUM, M3y4aeMbIX XHUMHCH,
Ouosorueii, acTpoHOMUEH U (U3UUECKOM Teorpaduei, BHOCUT BKIIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NOPEAoCTaBisieT Haubosiee siCHble 00pa3lbl MPUMEHCHHUS HAy4YHOrO MeEToja
[IO3HAHMs, TO €CTh CIIOCO0a MOJYYCHUs JOCTOBEPHBIX 3HAHUM O MUPE.

OjHa M3 TJIaBHBIX 3a7ady (PU3UYECKOro 00pa3zoBaHUsA B CTPYKType 001Iero ooOpa3zoBaHMs
COCTOUT B (OPMUPOBAHUU E€CTECTBECHHO-HAYYHONM TIpPaMOTHOCTH M HHTEpeca K HayKe Yy
00y4aronuXCH.

M3yuenue @u3nku Ha 0a30BOM YpOBHE IIPEAIOaracT OBJIAJACHUE CICAYIOIINMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIUMH €CTECTBCHHO-HAYYHYI TPAMOTHOCTB:
® HAy4YHO OOBICHATH SIBJICHUS,
® OIICHUBATh M MOHUMAaTh OCOOCHHOCTH HAYyYHOTO UCCIICIOBAHUS;
® HHTEPIPETUPOBATH JAHHBIC U MCIIOJb30BaTh HAYYHbIC JOKA3aTEJILCTBA IS IMOJIYYCHHUS
BBIBOJIOB.

[{enn u3ydeHus (PU3MKUM Ha YPOBHE OCHOBHOIrO OOIIEro 0Opa3oBaHUs OIPEIC/ICHbI B
KoHuenmuu npenojgaBanus ydeOHoro npeamera «Pu3zuka» B 00pa30BaTEIbHBIX OpraHU3aIUAX
Poccuiickoit @expepanuu, peaau3ylLIUX OCHOBHBIC 0011e00pa30BaTElIbHbIC MPOTPaAMMBI,
yTBepKACHHOU pemeHueM Kosuierum MunucrepcrBa npocseuieHuss Poccuiickont Denepanuu
(mpotokoun ot 3 nekadps 2019 r. Ne [IK-4BH).

Ilesn n3yyeHus: PU3HKH:
® IIpUOOPETCHUE UHTEpPECa U CTPEMIICHUS 00YYaIOIIUXCSA K HAYYHOMY U3YYCHHUIO ITPUPO/IBI,
pa3BUTHUE UX UHTECIUICKTYaJIbHBIX U TBOPUECKHX CIIOCOOHOCTEH;
® pa3BUTHUEC TIIPCJACTABJICHUM O  HAYYHOM  METOJ€ TMO3HAaHUA U  (POPMHUPOBAHUE
UCCJICA0BATEIBCKOI0 OTHOUICHUS K OKPYKAKOIIUM SIBJICHUSM;

e (GopMHUpOBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa U3y4eHHUsI OCHOB CTPOCHUS MaTECPUHU
1 (yH/IaMECHTAJIbHBIX 3aKOHOB (DHU3HUKHU;

e (opMUpOBaAHUE MPEACTABICHUN O POJIU (PU3UKHU ISl PA3BUTHUS APYTUX €CTECTBCHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHUH;

® pa3BUTHE MPEACTABICHUIN 0 BO3MOKHBIX cepax Oyaymiel npodhecCuOHAIbHON ACATEIbHOCTH,
CBSI3aHHOMU C (DM3UKOM, MOArOTOBKA K JaJbHEUIIIEMY OOYYECHHIO B ’TOM HalpaBJICHHHU.
JlocTrKeHUE ATUX Le/IeH mporpaMMbl 0 (PM3UKE Ha YPOBHE OCHOBHOIO 00IIero o0Opa3zoBaHus
obecrieynuBaeTCs PeIICHUEM CICAYIONUX 3a4a4:

L HpI/IO6pCTCHI/IC 3HAHUH O AUCKPCTHOM CTPOCHHUH BCHICCTBA, O MCXAdHHUYCCKHX, TCIIJIOBBIX,
SJIICKTPHUYCCKHX, MAI'HUTHBIX U KBAHTOBBIX SBJICHHUAX



® NpPUOOpPETECHHE YMECHUM OMHUCHIBAaTh U OOBACHATH (PUBMYECKHUE SIBJICHUS C HUCIOJIb30BaHUEM
IIOJIYYCHHBIX 3HAHUU;

® OCBOCHHE METOJOB PEILICHUS MPOCTEHIINX PaCUETHBIX 33/1a4 C UCIOJIb30BaHUEM (PU3UUECKUX
MOJEJICH, TBOPUYECKUX U IPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4;

® pa3BUTHE YMCHUI HaOI01aTh MPUPOJHBIC SBICHUS U BBINOJHATH OMNBITHI, JJaDOpPAaTOPHBIC
pabOTBI M HKCIIEPUMEHTAIbHBIC UCCIICI0OBAHUS C UCIOJIb30BAaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOcHHE TIpuéMOB paboTel ¢ uHPOpMaLUel (UMYECKOTO COJICPKAHMA, BKJIKOYas
MHPOPMAIIMK0 O COBPEMEHHBIX JIOCTHIKCHUSX (PU3UKH, AaHAIM3 U KPUTHYECKOE OIICHHUBAHHUE
MH(pOpMaIIUH;

® 3HAKOMCTBO CcO cepamMu mpodheCcCHOHATBHON ACATEIBHOCTU, CBS3aHHBIMH C (PU3UKOH, U
COBPEMEHHBIMHM TEXHOJIOTHUAMHU, OCHOBAHHBIMHM HA JOCTHKCHUAX (DPU3UUECKON HAYKH.

CBSI3b C PABOYEHW IPOT'PAMMOM BOCITUTAHUS IIKOJIbI

Peanu3zainusi BOCMHMTATEIBHOTO IMOTEHIIMAa YPOKOB (DM3UKHU (YPOUHOU JIEATCIBHOCTH,
ayqUTOPHBIX 3aHATHH B paMKax MAaKCHUMaJbHO JIONYCTUMOM  y4eOHOM  Harpy3KHu)
peyCMaTPUBAET:

- MaKCHUMaJIbHOEC MCMOJIb30BAHUE BOCIIMTATEIBHBIX BO3MOXKHOCTEH COJICpKAHUS YPOKOB
s popMHUpPOBaHHUSA Y OOYYAKOIMIUXCSA POCCHUCKUX TPAJAMIMOHHBIX JTYXOBHO-HPABCTBEHHBIX U
COLIMOKYJIBTYPHBIX  IIEHHOCTEH, POCCHMCKOr0 MCTOPHYECKOr0 CO3HAHHUS HA  OCHOBE
UCTOPUYECKOTO MPOCBEIICHUS; IMOA00P COOTBETCTBYIOIIETO COJECPKAHUSA YPOKOB, 3aJlaHHHU,
BCIIOMOTaTE/IbHBIX MaTEpPHaAIOB, MPOOJIEMHBIX CUTYallMH 111 00CYKICHUM;

- BKJIOUECHHUE B COJICP’KAHUE YPOKOB LIEJIEBBIX OPUEHTHUPOB PE3YJIbTATOB BOCIIMTAHUS, UX
y4eT B ONpPEACIICHUN BOCIUTATEIIBHBIX 3a/1a4 YPOKOB, 3aHATHI;

- BBIOOP METO/I0B, METO/IMK, TEXHOJIOTUM, OKA3bIBAIOIIMX BOCIUTATEIBHOE BO3/ICHCTBHE
Ha JIMYHOCTh B COOTBETCTBHHU C BOCIIHUTATEIbHBIM MACATIOM, LICJBK U 3ajJavyaMH BOCIUTAHUS,
[[CJICBBIMM OPUCHTHUpPAMM PE3YJIbTAaTOB BOCHUTAHUS; pEalM3allui0 MPUOPUTETA BOCIUTAHUS B
y4eOHOM J1eATEIIbHOCTH;

- TIPUBJICYCHUEC BHUMAHUSA 00y4arOIIMXCA K ICHHOCTHOMY aCleKTy U3y4yaeMbIX Ha ypoKax
IPEIMETOB, SIBICHUN U COOBITUI, MHUIIUMPOBAHHUE 00CYKICHUM, BbICKa3bIBAHUM CBOETO MHEHUS,
BBIPAOOTKHM CBOET0 IMYHOCTHOTO OTHOIICHUS K U3y4aeMbIM COOBITHSAM, SIBICHUAM, JIMLIAM;

- TPUMCHEHHE HHTEPAKTHUBHBIX (GopM yuyeOHOM padoTel — HHTEIUICKTYaIbHBIX,
CTUMYJIMPYIOIIMX IT03HABATCIIBHYK) MOTHUBAIIUIO, HUIPOBBIX METOJMK, AUCKYCCHH, JarOIHUX
BO3MOKHOCTb IPUOOPECTH OMBIT BEACHUSA KOHCTPYKTHBHOIO JHMajiora; TPYNIIOBOM padOThI,
KOTOpass y4YUT CTPOUTh OTHOILICHUS U JCHCTBOBAaTh B KOMAaH]IE, CIIOCOOCTBYET pPa3BUTHIO
KPUTHUYECKOTO MBIIIJICHUS;

- nmoOyxaeHue oOyuaromuxcs coO0Jr0/1aTh HOPMBI TOBEJACHHUS, MpaBuja OOIICHHUSA CO
CBEPCTHUKAMH UM II€JarorM4eCKMMH paOOTHUKAMH, COOTBETCTBYIOIIUE YKJIAJAy MIKOJIBI,
YCTAHOBJICHHE U MOJCPKKY JOOpOkKeIaTEeIbHON aTMOC(hEPHI;

- OpraHM3alMi0 HaCTaBHUYCCTBA MOTUBUPOBAHHBIX U APYAMPOBAHHBIX 00YUYaIOIIUXCS HAL
HCYCIICBAIOIIMMHM  OJIHOKJIACCHMKAaMHU, B TOM YHCIE€ C OCOObIMH 00Opa3oBaTeIbHBIMU
NOTPEOHOCTSAMH, JAIOMIETO0 O0Y4YarOIMMMCS COIMAJIbHO 3HAYUMBIA OIBIT COTPYJAHHUYECTBA U
B3aMMHOM ITOMOIIIH;

- UHHULUHUPOBAHHUE U MOJACPKKY HCCICA0BATE/IBCKOM JIEATEIBHOCTH O0y4Yarouumxcs,
MJJAHUPOBAHUE UM BBIMOJHCHUE HWHAWBUAYAJIbHBIX W TPYINOBBIX IMPOEKTOB BOCHUTATECIBHOU
HamnpaBJICHHOCTH.

Pe3ynbTaThl ¢qUHCTBA Y4€OHONW M BOCIUTATEIBLHOM JICATCIBHOCTH OTPaXKCHBI B pa3Jiclic
paboueli mporpammbl «JIMIHOCTHBIC pe3yabTaThl U3YUCHUS ydeOHOro npeamera «Pu3zmka» Ha
YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHUs.



MECTO YYEBHOI'O IPEJMETA «®PU3UKA» B YYHEBHOM IIJIAHE

B cucreme o0mero oOpa3zoBanus «®Pusuka» sBIsAETCA 005A3aTCIbHBIM Y4€OHBIM
IpeIMETOM, KOTOPBIM BXOJAMT B COCTaB MpeAMETHOW o0nactu «EcTecTBEHHO-Hay4YHbIC
IPEAMETHIY.

Cpok ocBoeHHUs padbouel nmporpamMmsl: 7-9 kiaccsl, 3 roja

Konu4decTBo 4acoB B yueOHOM IUIaHE HAa M3ydycHUE npeamera (34 yueOHbIe He1enun)

Knacc KonuyecTBO 4acoB B HEAEIIO KonuuecTBO 4acoB B roj
7 Knacc 2 68
8 KJ1acc 2 68
9 knacc 5 68
Bcero 204




COAEPKAHUE OBYUEHUA

7 KUIIACC

Paznen 1. @u3uKa U €€ poJib B IO3HAHHH OKPY/KAKLIEro MUpPA.

dusnka — Hayka o0 npupoje. SABneHus npupo/ibl. DU3NUECKUEC SABJICHUSA: MEXaHUYECKUE,
TEIIOBBIC, DJICKTPUYECKUE, MAarHUTHBIC, CBETOBBIC, 3BYKOBBIC.

dusnueckue BenuunHbl. M3mepenue ¢usndyecknx BeauyuH. Dusudeckue MpuOOPHI.
[TorpemHocTs u3MepeHuil. MexxayHapo/iHast CUCTEMa €IMHULI.

Kak (u3uka u apyrue eCTeCTBEHHBIC HAaYKH M3y4darOT NpUpoay. EcTecTBeHHO-Hay4YHBIN
METOJI MO3HAHWs: HAOJIIOJCHUE, II0CTAaHOBKA HAYYHOI'O BOIPOCA, BBIJABUKCHUE THUIIOTE3,
SKCIICPUMEHT [0 IIPOBEPKE THUIIOTE3, OOBICHEHUE HaliwgaeMoro sBicHUsA. OnucaHue
(GU3UYECKUX ABJICHUN C MMOMOIIBbK MO/ICIICH.

Hemoncmpayuu.

1. Mexanu4yeckue, TEIJIOBBIC, JICKTPUUECKUE, MAaTrHUTHBIC, CBETOBBIC SIBJICHHUS.

2. ®usnveckue NpuodOpsl U MpoLEeaAypa NPIMbIX U3MEPEHUM aHAJIOTOBBIM U LIU(PPOBBIM
npudOpoM.

Jabopamopnsie pabomot u onvimel.
. OnpejiesnieHUE HEHBI JICJICHUS HIKAJIbl K3MEPUTEIILHOTO IIpUdopa.
. A3mepeHue pacCTOAHUH.
. U3mepeHune 00bEMa JKUIKOCTH U TBEPAOTO TeEJIa.
. Onpenpenenue pazmMepoB MaJjibiX TEll.
. 3Mmepenue temmeparypbl OPpU MOMOIIM KUJKOCTHOIO TEPMOMETpa U JaTYHUKa
TEMIIEpaTyphl.

6. IIpoBeneHue UCCIIEAOBAHUS 110 IPOBEPKE TUIIOTE3bI: JaJbHOCTh ITOJIETA [IAPUKA,
NYIIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE BBICOTA MYCKa.

nh B W -

Pa3zjen 2. IlleppoHavasibHbIe CBE/ICHHS 0 CTPOEHHH BellecTBa.

CTpoeHHE BEUIECTBA: aTOMbl M MOJICKYJIbI, UX pasMepbl. OIbITH, JOKa3bIBAIOIIUE
JUCKPETHOE CTPOCHUE BEIIECCTBA.

JIBrokeHue 4vacTull BemiecTtBa. CBsA3b CKOPOCTU ABMXKCHHUS YaCTHI[ C TEMIIEpaTypou.
bpoyHoBckoe aBukeHUE, AuPy3us. B3aumoaencTBue dYacTHUIl BEIIECTBA: MPUTSHKCHUE U
OTTaJIKMBaHHUE.

ArperatHble COCTOSIHUSI BCLIECTBA: CTPOCHUE Ta30B, JKUJKOCTEH U  TBEPJBIX
(KpucTa/uIM4ecKux) Tell. B3auMoCBA3b MEXKY CBOMCTBAMH BCUICCTB B pa3HbIX arperaTHbIX

COCTOAHUAX WU HX ATOMHO-MOJICKYJIBIPDHBIM CTPOCHHCM. OcoOeHHOCTH arpCraTHbIX COCTOSIHUH
BO/JBI.

Hemoncmpayuu.
1. HabnroieHre OpOyHOBCKOTO ABUKCHUS.
2. Habmwoaenue nuddyzum.

35 Ha6HIOIlCHI/IC ﬂBHCHHﬁ, 06'I>HCH$II-OIIII/IXC}I IIPUTHXKCHUCM HJIH OTTAJIKUBAHHUCM Y4aCTHI
BCHICCTBA.

Jlabopamopnsie padbomot u onvimaul.

1. OueHka quaMeTpa aToMa METOA0M PsJI0B (€ UCOJIb30BaHUEM (poTorpaduii).
2. OneITel 1O HAOMKOACHUIO TEILUIOBOIO paclIMPEHUS Ira30B.

3. OnsITHI 11O 06Hapy}K€HHIO JNEUCTBHS CUJI MOJICKYJIIDHOTO ITPHUTAZKCHHUAL.

Pa3zaen 3. JIBHKeHHe M B3aMMO/IeHCTBHE TeJl.

Mexanuyeckoe ABuKeHUe. PaBHOMEpHOE M HepaBHOMEpHOE JBHKEeHHE. CKOpPOCTE.
Cpeasss CKOpOCTh TP HEPABHOMEPHOM JIBUKEHUM. PacyéT yTH U BpEMEHHU JABUAKCHHUS.



SBneHue WHEpUUHU. 3aKOH UHEpUUU. B3auMoaeuCTBUE TEN KaK MPUYUHA H3MCHCHMS
CKOpOCTH JABWKEHUA Tel. Macca kak Mepa MHEpTHOCTH Tena. IlmoTHocTe BemiectBa. CBs3b
IJIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €JUHUIIEC 00bEMA BEIIECTBA.

Cuna Kak XapakTepuCTHKa B3auMojeucTBuUs Teil. Cuiia ynpyroctd W 3akoH ['yka.
H3MepeHue CUITbI C IOMOIIBIO JJMHAMOMETpa. SBJICHUE TATOTCHUS U CUila TsKeCTH. CHula TSXKECTH
Ha Apyrux mwiaHerax. Bec trena. Heecomocts. ClioKeHHUE CUIl, HAIIPABJICHHBIX 10 OJJHOU MIPSAMOM.
PaBHojencryronias cuil. Cuna tpeHusi. TpeHUe CKOJIbKEHUS U TPEHUE MOKOs. TpeHue B IpUpo/ie
U TCXHUKE.

Hemoncmpayuu.

. HaOmro1eHne MexaHu4ecKoro ABMKEHHUS Tea.

N3mMepeHue CKOpOCTH NIPSAMOJIMHEHHOTO JBUKCHUS.
HaOmronenue sBJIeHUs HHEPLIUM.

HaOnroicHue N3MEHEHUS CKOPOCTH IIPU B3aUMO/ICHCTBUM TEJI.
CpaBHEHUE MACC 10 B3aUMO/ICUCTBUIO TEIL.

. ClioKeHMe CUJI, HaIllpaBJICHHBIX 110 OJHOU MPSIMOM.

./Iaﬁopamopuble padomot u onvimeul.

1. OnpeneneHue CKOPOCTH PaBHOMEPHOTO JABUKECHUS (IIapUKa B KUIAKOCTH, MOJICIIH
EKTPUIECKOr0 aBTOMOOMIIS U TaK J1ajee).

2. OnpeneneHue cpeaHE CKOPOCTH CKOJIbKEHHUS OpycKa WM IIapUKa MO0 HAKJIOHHOMU
ILIOCKOCTH.

3. OmnpeneneHue MIOTHOCTH TBEPAOTO TEJa.

4. OnbITbI, AEMOHCTPUPYIOIIUEC 3aBUCUMOCTb pacTsKEeHUS (JAehopMaliun) MPYKUHBI OT
MPUIIOKEHHOU CHUJIBI.

5. OnbITeI, IEMOHCTPUPYIOUIUE 3aBUCUMOCTh CUJIbI TPECHUS CKOJIBKCHHUSA OT Beca Tella U
XapakKTepa CONPUKACAKIINXCS TOBEPXHOCTEH.

N

Pa3znen 4. /laBjienne TBEPABIX TeJl, KHAKOCTEH H ra3os.

JlaBnenue. CriocoObl yMEHBIIICHHS U YBEJIMYCHUS 1aBlIcHUA. /[aB/ieHUE ra3a. 3aBUCUMOCTh
JaBJICHUS ra3za oT 00béma, Temrepatypsl. [lepenava gapieHuss TBEPABIMU TEIaMH, JKUKOCTSAMHU U
razamMu. 3akoH Ilackans. IIHeBMaTMueckue MallvMHBIL. 3aBUCUMOCTb [JABJICHHUSA >KHUJAKOCTH OT
rnyounsl.  ['mapocratmueckuii  mapagokc. CooOmarommecss cocyabl. [ 'mapaBiauyeckue
MEXaHHU3MBI.

Atmocdepa 3emuim u atmocepHoe aaBieHHE. [IpUYMHBI CylIECTBOBAHUS BO3QYIIHOM
obonoukn 3emiau. Onbir Toppuuemnu. M3mepeHue armocepHOro aaBiaeHHUs. 3aBUCHUMOCTH
aTMOC(EpHOr0 JaBJICHUS OT BBICOTHI HajJ ypoBHeM Mops. [Ipubopel a1 u3MepeHUs
aTMOC(EpHOT0 JaBJICHUA.

JleuCTBUE )KUKOCTH U ra3a Ha MOrPYKEHHOE B HUX TEN0. BeITankuBaromas (apXxume108a)
cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxonnaBaHue.

Hemoncmpayuu.

1. 3aBUCHUMOCTD JABJICHUSA I'a3a OT TEMIICPATYPHI.

2. Ilepenayva 1aBiICHUS )KUJIKOCTBIO U Ta30M.

3. CooOmaromuecs CoOCy/bl.

4. I'mgpaBiuyeckui mpecc.

5. IlposiBneHue J1cHCTBUS aTMOC(EPHOTO TaBICHUS.

6. 3aBUCUMOCTb BBITAJIKMBAIOLICH CHJIBI OT 00bEMa IOTPYKEHHOW 4YacTH Tejla U
IJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIICH CHUJIBI BECY BEITECHCHHOM JKUJKOCTH.

8. YcioBUE IUIaBaHUs TEJ: IUIABAHUE WIIU MOTPYKEHHUE TEJI B 3aBUCUMOCTH OT
COOTHOLICHUS TNIOTHOCTEH TeJ1a U )KUIKOCTH.



JTabopamopnsie padbomol u onvimaul.
1. UccrnenoBanue 3aBUCUMOCTH Beca Tejla B BOAEC OT 00bEMa MOTPYKEHHOU B JKUIKOCTh

4acTH Tea.
2. OmnpenenicHUE BBITAJIKMBAKOIICH CUJIbL, ICHCTBYIOLICH HA TEJIO, MOTPYKEHHOE B
KHUIKOCTb.

3 HpOBCpKa HE3aBUCHMOCTH BbITAJIKUBAIOIICH CHIJIBI, IICﬁCTBYIOH.ICﬁ Ha TCJIO B JKHUJKOCTH,
OT MAcCChI TCJIA.

4. OInbIThI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD BBITAJIKMBAKOIICH CUJIBI, JICHCTBYIOIICH Ha
TEJIO B JKUJIKOCTH, OT 00bEMA IMOTPYKEHHOU B JKUJIKOCTh YaCTH TeJIa U OT IJIOTHOCTHU JKUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WU KOHCTPYUPOBAHHUE JIOJKU U ONpPEACIICHUE €€
rpy3010bEMHOCTH.

Pa3zaen S. Padora u MOIIHOCTH. JHEPrUsl.

Mexanuyeckas padbora. MOIHOCTB.

[IpocThie MexaHU3MBI: peIvar, OJI0K, HaKJIOHHAs IIOCKOCTh. [IpaBuiio paBHOBecHUs phIyara.
[IpuMeHeHHEe MpaBuUJia paBHOBECHs pblyara K OJIOKYy. «3010T0€¢ mpaBwiio» mexaHuku. KIIJ]
IPOCTBIX MEXaHU3MOB. [IpocThie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanuueckass sHeprus. KuHernyeckass W mnoreHuuanbHass sSHeprus. [IpeBpauieHue
OJHOT0 BH/Ia MEXaHUYECKON IHEPTUM B APYrOH. 3aKOH COXPAHCHUS YHEPTUU B MCXAHUKE.

Hemoncmpayuu.

1. ITpuMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopuuie padbomot u onvimel.

1. OnpeneneHnue padoOThl CUJIBI TPEHUS IIPU PABHOMEPHOM JIBUXKCHHUU Tejla 10
TOPU30HTAJILHOU ITOBEPXHOCTH.

2. HUccrnenoBanue ycIIOBUMA paBHOBECHUS phlyara.

3. N3mepenue KI1J] HaKJIOHHOM MJIOCKOCTH.

4. N3y4yeHue 3aK0OHA COXpPaAHCHUS MECXaHUYECCKOU SHEPIHUM.

8 KIIACC

Pa3aen 6. TenjioBble siBJIEHHUA.

OCHOBHBIC MOJIOKECHUS MOJICKYJIAPHO--KUHETUYECKOU TEOPUH CTPOCHU BenecTBa. Macca
U pasMepbl aToOMOB M MOJEKYJ. OIbITbl, MNOATBEPKIAAOIIUE OCHOBHBIC I10JIOKCHUS
MOJIEKYJISIPHO-KUHETUYECKOU TCOPHUH.

Mojienu TBEPAOTO, JKUJIKOTO U Ta3000pa3HOro COCTOSSHUM BelecTBa. Kpucramuimueckue u
amopdHsbIe Teaa. OObsSCHEHUE CBOMCTB ra30oB, )KUJIKOCTEH U TBEPABLIX TEJ HA OCHOBE MOJIOKEHUM
MOJICKYJISIPHO--KUHETUYECKOW Teopur. (CMayMBaHME U KalWUIAPHBIC SBJICHUA. TeroBoe
pacLIMPEHUE U CKATHE.

Temneparypa. CBsA3b TeMmIieparypbl CO CKOPOCTBK TEIUIOBOTO JIBUKECHUS YaCTHILI.
BuyTpeHHss sHeprus. CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPrUu: TEILIoNepeaada U COBEPIICHUE
paboTel. Bujiel Temnonepeaaun: TEIIONPOBOAHOCT, KOHBEKIIUS, U3ITYYCHHUE.

KomuuecTBO TEmIOThL. YJIeJIbHAasg TEIUIOEMKOCTh BeEIIeCcTBa. TemIooOMeH U TEIUIOBOE
paBHOBECHE. YpaBHEHHUE TerioBoro OanaHca. IlnaBjieHHe U OTBEp/ICBaHUEC KPUCTAIUIMYCCKUX
BCIICCTB. YJelbHas Temjora IuiaBiieHus. I[lapooOpa3zoBanue u kKoHjeHcauus. Mcnapenue.
Kunenue. VYienbHas TemioTra mnapooOpa3oBaHMWsA. 3aBUCUMOCTb TEMIEpaTypbl KHUIICHHS OT
aTMOC(epHOTro J1aBIICHMUA.

Biia)xHOCTh BO3/1yXaA.

DHEPrus TOIUIMBA. Y IeIbHAS TEILUIOTAa CrOPaHUsL.

[Ipunuunel pabotel TermnoBwbiX Apurareneid KIIJ[ teroBoro apurarens. TerioBbie
JBUTATEIIU U 3all[UTa OKPYKAKOIIECH CPE/Ibl.

3aKOH COXpaHCHMS U MIPEBPALLCHUS YHEPTUH B TEIUIOBBIX IIPOLECCaX.



Hemoncmpayuu.
. HaGmronenue OpOoyHOBCKOTO JIBUIKCHHUA.
Habnronenue nuddyzum.
HaOmro1eHue SABICHUN CMAYMBaHUS U KaIUJUISIPHBIX SIBJICHUH.
HaOmrogeHue TernioBoro paciimpeHus Tel.
M3MeHeHue JaBaeHus ra3a Ipyu U3MEHEHUU 00bEMa M HarpeBaHUHU WJIM OXJIAXK/ICHUHU.
[IpaBuiia u3MepeHUst TeMmepaTypsbl.
Buib1 Temonepeayum.
OxJtaxKJ1eHHUE IPU COBEPIICHUH PadOTHI.
9. Harpesanue npu coBepuieHUM padOThl BHEITHUMU CUJIAMHU.
10. CpaBHeHHE TENIIOEMKOCTEHN pa3IMYHbIX BECIIICCTB.
11. HabmroaeHue KUIeHus.
12. HaOmroaeHue noCcTOssHCTBA TEMIIEPATYPHI [IPU TLIaBJICHUH.
13. Mopenu Ter1oBbIX JBUTATEIICH.
Jlabopamopuuie padbomeol u onsimel.
. OnbITBI 10 OOHAPYKEHHUIO JICUCTBUS CHUJI MOJICKYJIAPHOTO TIPUTSKCHHUS.
. OnBITHI 10 BBIPALIIMBAHUIO KPUCTAJLIOB IOBAPEHHOM COJIM UJIM caxapa.
. OnbIThI 110 HAOIOAEHUIO TEIUIOBOTO PaCIUIUPEHUS Ia30B, KUJAKOCTECH U TBEPIBIX TEI.
. Onpenenenue JaBiaeHUs BO3/yXa B Oa/UIOHE LITIPHULLA.
. OnbITBI, JEMOHCTPUPYIOILIINE 3aBUCUMOCTh JABJICHUS BO3JyXa OT €ro o0béMa H
HAarpeBaHUs WUJIN OXJIAXKICHHUS.
6. IIpoBepka THUMOTE3bl JMHEHMHOM 3aBUCUMOCTH [IJIMHBI CTOJOMKA JKHUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HaOmroneHue U3MEHEHUs BHYTPEHHEH YHEPTUH TEJIa B pe3yJIbTaTe TEIUIONEpE1aud U
pabOThI BHELIHUX CHUII.
8. WccnenoBanue sABJICHUS TEIJIOOOMEHA IPU CMEIIMBAHUHU XOJIOJHOU U TOPSAYCH BOJIBI.
9. OnpeneneHre KOJIMYECTBA TEIUIOTHI, IMOJYYEHHOIO BOJOH MPHU TEIIIOOOMEHE C
HarpeThiM METAJNIMYECKUM [IUITUHIPOM.
10. Ompenenenue yaeabHON TEINIOEMKOCTH BEILIECTBA.
11. UccnepoBanue npouecca UCapeHus.
12. OmnpeneneHue OTHOCUTEIILHOU BIAXKHOCTH BO31yXa.
13. OnpeneneHue yaeabHOU TEIUIOTHI IIJIABJICHUS JIb/A.
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Paszjen 7. DiieKTpuYecKHe H MATHUTHBIE SIBJICHHUS.

DnekTpuszanus Tel. J[Ba poaa 3NMEKTPUYECKUX 3aps10B. B3zauMoaeUCTBHE 3apsKEHHBIX
Tell. 3aKkoH KynoHa (3aBUCUMOCTH CHJIbI B3aUMOJACUCTBUS 3apS’KCHHBIX TEJI OT BEJIMYUHBI 3apsi/I10B
U pacCTOSTHUS MEXKYy TEIIaMHU ).

DnekTpruyeckoe noje. Hanpssk€HHOCTh AJIEKTPUYECKOro 1o, [IpuHIMIT Ccynepro3uiuu
ICKTPUYECKHUX T10JICH (Ha KAaYECTBEHHOM YPOBHE).

Hocutenu sneKTpUYECKUX 3aps10B. DJIEMEHTAPHBIM SJICKTpUYECKUM 3apsaja. CTpoecHue
atoma. [IpOBOJTHUKH U JUAIJICKTPUKH. 3aKOH COXPAHCHHUS JICKTPUYECCKOTO 3aps/ia.

DIICKTPUYECKUM TOK. YCIIOBUS CVYIIECTBOBAHUS JJICKTPUYECKOTO ToKa. HCTOYHMKHU
IIOCTOSIHHOTO TOKA. JIEUCTBUSA SIICKTPUYECKOIO TOKA (TEIUIOBOE, XMUMHYECKOE, MarHuTHOC).
DIICKTPUUYECKUM TOK B JKUJIKOCTAX U raszax.

JnekTpuyeckas uenb. Cuna ToKa. JieKTpuueckoe HamnpspkeHue. ConpoTHBIICHUE
IPOBOJHUKA. YJCIBbHOE COIPOTHUBIICHME BemecTBa. 3akoH OmMa I  y4yacTKa LEIH.
[TocnenoBaTenbHOE U MapajlICIbHOE COCIUHECHUE IPOBOIHUKOB.

PaboTa 1 MOIIHOCTB AJIEKTPUUYECKOro TOKa. 3akoH Jkoynsa—JIeHna. DIeKTpuyecKkue Lernu
¥ OTPEOUTEH IEKTPUICCKON IHEpTruHu B ObITY. KOopoTKkoe 3aMbIKaHHE.

[TocTossHHBIE MarHuThl. B3auMOJIEHUCTBUE MNOCTOAHHBIX MarHUTOB. MarHuTtHoeE I0JI€.
MarauTHoe noJjie 3eMJIM U €ro 3Ha4yeHHUe U1 )KkU3HU Ha 3emuie. OnbIT Ipcereaa. MarHuTHoe 1mosie



IEKTPUUECKOr0 TOKA. [IpuMeHeHne 3JIeKTpPOMarHuTOB B TeXHUKE. JlelicTBUE MarHUTHOIO IMOJIs
Ha IIPOBOJHHUK C TOKOM. OJIEKTPOABUraTe/Ib MOCTOAHHOrO ToKa. Mcnonb3zoBaHue
JICKTPOJABUTaTE/ICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SBieHHE 3IEKTPpOMAarHUTHOW UWHAYKUUU. IIpaBuno Jlenua.
OnektporeHepatop. CrnocoObl NONYYECHUS HJICKTPUYECKOM HSHEPruM. OICKTPOCTAHIIUM Ha
BO300HOBJISIEMBIX UCTOYHHKAX YHEPTHUH.

Hemoncmpauuu.

. DJICKTpU3aLus TEI.

. JIBa poja 3JIEKTPUUECKUX 3aps 0B U B3aUMO/ICHCTBUEC 3apPSKCHHBIX TEIl.

Y CTPOUCTBO U JICUCTBUE AJICKTPOCKOIIA.

DIJIEKTpOCTaTUYECKast UHIYKIIHA.

3aKOH COXpaHCHUS YICKTPUUCCKUX 3apsi/10B.

[IpOBOJTHUKHU U IUDJICKTPUKHU.

MojenupoBaHue CUIOBBIX JIMHUM YJICKTPUYECKOTO MOJIA.

M CTOYHUKM TTIOCTOSIHHOT'O TOKA.

J1erCTBUS JICKTPUYECKOTO TOKA.

DIJIEKTPUYECKUU TOK B JKUJKOCTH.

. ['a30BbIM pazpsa.

3mepeHne Cuiibl TOKa aMIIEPMETPOM.

3mepeHne 3JIEKTPUUYECKOr0 HAMPSKEHUS BOJbTMETPOM.

PeocraTt 1 Mara3suH CONPOTUBIICHUM.

B3aumo1eiCTBUE NTOCTOSIHHBIX MAarHUTOB.

. MojaenupoBaHue HEBO3MOKHOCTHU pa3ACICHUS ITOJKCOB MAarHUTA.

. MojaenupoBaHMue MarHUTHBIX MOJICH IMTOCTOSSHHBIX MAarHUTOB.

OmneIT Dpcrena.

. MarsuTHOE 110J1€ TOKAa. DJIICKTPOMATrHHUT.

. JIeicTBHE MarHUTHOIO MOJIsA HA IIPOBOJHUK C TOKOM.

DJIEKTPOIBUTATEIb TOCTOSHHOTO TOKA.

HccnenoBanue sBJICHUS 2JICKTPOMAarHUTHON UHYKLIUHU.

OneiTel Papajes.

3aBUCUMOCTB HAIlpaBJICHUS UHIYKIITHOHHOI'O TOKA OT YCJIOBUM €TI0 BO3HUKHOBCHUS.
25. DNEeKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopmuuie padbomeol u onsimel.

1. OneITEI MO HAOIKOACHUIO JICKTPU3ALUAM TEJT UHAYKIUEH U IIPU COTPUKOCHOBCHUH.
2. UccrnenoBaHue ACUCTBUA AJICKTPUYECKOTO OIS HA MIPOBOJHUKHU U JUIJICKTPUKH.

3. COopka u mpoBepka padOThI AJICKTPUICCKOU LEMHU TOCTOSTHHOT'O TOKA.
4
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. I3MepeHue U peryaiupoBaHue CHIIbI TOKA.
. I3mepenue u peryiupoBaHue HAIIPSIAKCHUS.
6. WccinenoBanue 3aBUCUMOCTHU CHJIBI TOKA, UAYIIETO YEpe3 PE3UCTOP, OT CONPOTUBIICHHUS
pPE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
7. OneIThl, JAEMOHCTPUPYIOLIHE  3aBUCHUMOCTb  JJICKTPUYECKOTO  COMPOTHUBIICHUS
IIPOBO/IHUKA OT €r0 JUIMHBI, IUIOIIAX MTOIEPEYHOI0 CCYCHUS U MaTepHaa.
8. IIpoBepka npaBuia CI0KEHUS HAPSKECHUM IIPU MIOCIICI0BATEIIBHOM COCITUHECHHUH JBYX
PE3UCTOPOB.
9. IlpoBepka nmpaBuiia JJisi CHJIbI TOKA IIPU IapauIeIbHOM COCIUHCHUH PE3UCTOPOB.
10. Omnpenenenue paboOThI AIIEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 PE3UCTOP.
11. OnpeneneHue MOIHOCTH 3JICKTPUUECKOTO TOKA, BBIJICIIIEMOU HA PE3UCTOPE.
12. UccinenoBanue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEpe3 JIaMIIOUKY, OT HANIPSIKCHUS
Ha HEH.
13. Onpenenenue KIIJ] narpesarens.
14. WccinenoBanue MarHUTHOTO B3aUMOJCUCTBUS TOCTOSIHHBIX MarHUTOB.



15. W3ydyeHre MarHUTHOTO TOJI MOCTOSSHHBIX MAarHUTOB MIPU UX 00BETUHCHUH U
pa3JICIICHUM.

16. HccrnenoBanue ACUCTBUS JICKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMO/ICUCTBUS KaTYIIKU C TOKOM
M MarHuTa OT CUJIbI TOKA W HAIIPaBJICHUS TOKA B KaTYIIKE.

18. W3yyeHue AeUCTBUS MAarHUTHOTO I10J1 HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHUE U U3Yy4YCHHUE paOOTHI JICKTPOABUTATEIA.

20. Uzmepenue KIIJ] anexkTpoaBUrareibHON YCTaHOBKH.

21. OnbITHI O UCCIICIOBAHUIO SBJICHUSA JICKTPOMArHUTHOM UHYKIIAM: UCCIICIOBAaHUE
U3MCHCHUM 3HAYCHUS U HAIIPaBJICHUS UHIYKIIHOHHOI'O TOKa.

9 KIIACC

Pa3jen 8. Mexannuyeckue siBJIeHHS.

Mexanuyeckoe aBukeHue. MarepuanbHas Touyka. Cucrema orcuyéra. OTHOCUTEIIBHOCTh
MECXAHUYECKOTO [JBUKCHHUA. PaBHOMEpHOE mpsAMOJIMHEHHOE JBHkKEeHHUE. HepaBHOMepHOE
NpsAMOJIMHEMHOE ABUKEHUE. CpelHsss U MIHOBEHHass CKOPOCTh TeEjla IMPU HEPAaBHOMEPHOM
JBUKCHUM.

Yckopenue. PaBHoyckopeHHOE psiMOJIMHEHHOE ABrKeHue. CBoboaHOe nmajgeHue. OnbIThI
["anues.

PaBHOMepHOE JBM)KEHHE 110 OKpYKHOCTH. [lepron u dactora oOpameHnus. JInHeiiHas u
yrjoBasi CKOpoCTH. L{eHTpoCTpeMUTEIIbHOE YCKOPEHHUE.

[TepBeiii 3akoH HproToHa. Bropoit 3akoH Herotona. Tperuit 3akon Herotona. [IpuHiun
CYIIEPIIO3ULIMU CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cuJia TPEHHUS CKOJIbKCHUS, CUJIa TPCHUS
IIOKOS, JIPYTUE BUJIbl TPCHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPECHHUE CBOOOIHOTO Ma/ICHMUS.
JBrkenue nianet BOKpyr Comnnua. [lepBas kocMuyeckas CKOpocTb. HEBECOMOCTE U Ieperpysku.

PaBHOBecHe MaTepuaibHOU TOUKUA. ADCOIIOTHO TBEPAOE Te0. PaBHOBEecHe TBEpAOTO TEa
C 3aKpCILUIEHHOU OChIO BpallieHus. MoMeHT cuiibl. LIeHTp TsKecTH.

Nmnysnbe Tena. M3meHeHue umiyibca. MIynbc cuiibl. 3aKOH COXPAaHECHUS MUMITYJIbCA.
PeakTUBHOE JBUKECHUEC.

Mexanuyeckas pabora U MOIIHOCTb. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBsA3b
yHepruu U padotel. [loTeHuManbHass SHEprus Teila, MOAHATOrO HaJl MOBEPXHOCTHIO 3EMIIM.
[ToTeHUMaNbHAs YHEPTrUs C)KAaTOU NPy KUHbI. KuHetnueckas sHeprusi. TeopeMa 0 KHUHETUYECKOU
YHEPrUM. 3aKOH COXPAHCHUS MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaOmroaeHne MeXaHM4eCKOro ABUKCHHUS TeJla OTHOCUTEIILHO pa3HbIX TEJ OTCUYETA.

2. CpaBHEHHE IYTECH U TPACKTOPUU JABHIKCHUS OJHOIO U TOTO XK€ TeJla OTHOCUTEIBHO
pPa3HBIX TEJI OTCUYCTA.

3. N3MmepeHue CKOPOCTH U YCKOPEHUS MIPSMOJIUHEUHOTO JIBUKCHUS.

4. UccnenoBanue NMpU3HAKOB PaBHOYCKOPEHHOIO JBUKCHHUS.

5. HaOmroieHuEe ABUKECHUS TEJla 10 OKPYKHOCTH.

6. HaOmroneHne MEXaHUYECKUX SBJICHUM, IPOUCXOAIINX B cUCTEMe OTcueTa «Temexkar
pu €€ paBHOMEPHOM M YCKOPECHHOM JIBUKCHUU OTHOCUTEIBHO KaOWHETa (DU3UKH.

7. 3aBUCUMOCTb YCKOPEHHS Te€Jla OT MAcChl TeJIa U JICUCTBYIOILICH HA HETO CHUJIBL.

8. HaOmroneHue paBeHCTBaA CUII IIPU B3aUMOICHCTBUHU TEIL.

9. N3MeHeHuMe Beca Telia IpU YCKOPEHHOM JIBUKCHUH.

10. Ilepenauya umiysibca Ipyu B3aUMOJICUCTBUU TEI.

11. IIpeoOpazoBaHus YHEPTUHU IIPU B3aUMOACHCTBUM TEI.

12. CoxpaHeHre UMNYJIbCA IIPU HEYIIPYTOM B3aUMOICHUCTBUH.

13. CoxpaHeHHe UMITYJIbCA ITPU A0COIKOTHO YIIPYTOM B3aUMO/ICHCTBHH.



14. HaOmroneHue peaKkTUBHOIO JBUKCHUS.

15. CoxpaHeHHEe MEXaHUYECKOU YHEPIUM IIPU CBOOOIHOM I JCHUM.

16. CoxpaHeHHE MEXAaHUYECKON YHEPTUHU [IPU JBUKCHUM TEJ1a 1101 JICUCTBUEM IIPYKHUHBI.

Jlavopamopuuie padbomol u onsimael.

1. KoHCcTpyrpoBaHue TpakTa AJIs pa3roHa U JaJbHEUIIETO PaBHOMEPHOIO JIBUKCHUS
IIapUKa UJIN TEIICKKHU.

2. OnpeneneHue CpeHEH CKOPOCTH CKOJIbKCHUS OpyCKa WIM JBHKCHHUS IIApUKa I10
HAKJIOHHOHU IJIOCKOCTH.

3. OnpeneneHue yCKOpPEHUS Tela MPU PaBHOYCKOPEHHOM JBUKCHHU I10 HAKJIOHHOU
IJIOCKOCTH.

4. WUccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHHU MPU PaBHOYCKOPECHHOM JIBUKCHHUU 0€3
HA4YaJIbHOU CKOPOCTH.

5. IIpoBepka runoTe3bl: €Cu IMPU PAaBHOYCKOPEHHOM JBH)KCHUM 0€3 Ha4aJlbHOM CKOPOCTH
INYTH OTHOCATCA KaK psJ HEUYETHBIX YHUCENI, TO COOTBETCTBYIOUIUEC IIPOMEKYTKH BPEMCHH
OJAUHAKOBBI.

6. UccrnegoBanue 3aBUCUMOCTH CHIIBI TPCHHUsA CKOJIBXKCHHA OT CHIIbBI HOPMAJIBHOTO
HAAaBJICHHA.

7. Onpenenenue ko3GPuLMEHTa TPEHHUSA CKOJIbKCHUS.

8. OnpeneneHue KECTKOCTH MPYKUHBL.

9. Onpenenenue padoOThl CHJIBI TPEHUS MPU PABHOMEPHOM [JBWIXKCHUM Tella IIO
TOPU30HTAILHOM ITOBEPXHOCTH.

10. OnpeneneHue padOThl CHUJIbI YIIPYTOCTH IIPU MOABEME Ipy3a C MCIOJIb30BAHUEM
HEMOABUKHOTO U IMOJBUKHOIO OJIOKOB.

11. W3ydeHue 3aK0Ha COXPAHCHUS YHEPTUH.

Pa3znen 9. Mexannuyeckue KoJie0aHHuA H BOJIHBI.

KonebarensHoe JBukeHHE. OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMH: MEpPHOJ, 4acToTa,
aMILIMTyjda. MareMaTU4eCKMd W IPYKUHHBIM MasTHUKU. [IpeBpalllecHue »HHEpruv IpH
K0J1e0aTEIbHOM JBHIKECHUU.

3atyxawiue konedbanus. BeinyxkaeHHble KoneOanus. Pezonanc. MexaHu4eckue BOJIHBI.
CBolicTBa MeXaHMUYEeCKUX BOJIH. [IpogosibHbIC U TTOTIEpEeYHbIC BOJIHBL. JJJIMHA BOJIHBI U CKOPOCTh
¢€ pacripocTpaHeHus1. MexaHU4eCKue BOJIHbI B TBEPAOM TEJIC, CEUCMUYECKUE BOJIHBL.

3BYK. ' pOMKOCTB 3ByKa U BbICOTa TOHA. OTpaxkeHue 3ByKa. UH(]pa3Byk U yIbTpa3BYK.

Hemoncmpauuu.

. Habmronenue konedaHuii TeJ1 Mo AEHCTBUEM CHUJIbI TAKECTH U CUJIbI YIIPYTOCTH.
Ha0mro1eHue kosiebanuil rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnro/1cHrEe BEIHYK/ICHHBIX KOJICOAaHUN M pe30HaHCA.

PacripocTpaHeHue po0JIbHBIX U MONEPEYHBIX BOJIH (HA MOJECIIH).
HaOroeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AKYyCTUYECKHUU pPE30HAHC.

Jlabopamopmuuie padomeot u onsimael.

1. OnpeneneHue 4acTOTHI M IepUo/1a KoJieOaHUI MaTEeMaTHYECKOT0 MasiTHUKA.

2. OnpejeneHue 4aCTOThI U Mepuoa KojaebaHu NpyKUHHOTO MasTHHUKA.

3. Uccnenopanue 3aBUCUMOCTH MEpHO/ia KOJCOAHUM MOJIBEIICHHOTO K HUTH Ipy3a OT
IUIMHBI HUTH.

4. UccnenoBaHnue 3aBUCUMOCTH TMEPUOJA KOJICOAHUM MPYKUHHOTO MAsTHUKA OT MAcChl
rpysa.

5. IlpoBepka HE3aBHUCUMOCTH I€pUOJa KoJicOaHMH Tpy3a, MOJABEHICHHOTO K HUTH, OT

MaccChl Ipy3a.
6. OnbITel, JAEMOHCTPUPYIOLIUE 3aBUCUMOCTh TMEpHoJa KoOJICOAaHMN TMPYKUHHOTO

MasiTHHUKA OT MACChI I'Py3a U JKECTKOCTH IIPYKHUHBI.
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7. 3mMepeHue yCKOpeHUs CBOOOHOIO MaACHHUS.

Pazjen 10. DineKTpoMarHuTHOE 110J1€ U 3JIEKTPOMATHUTHbIE BOJIHBI.

DIIEKTPOMArHUTHOE I10JI€. DJICKTPOMArHUTHBIC BOJIHBI. CBOWCTBA 3JICKTPOMAarHUTHBIX
BOJIH. [IIkama 31eKTpOMarHUTHBIX BOJIH. VMCIIoIb30BaHUE JICKTPOMArHUTHBIX BOJIH IS COTOBOU
CBSI3H.

DIIEKTpOMarHuTHas npupojaa ceera. CKopocTs cBeTa. BollHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa 3JICKTPOMArHUTHBIX BOJIH.

2. BoiHOBBIE CBOMCTBA CBETA.

Jlavopamopuvie padomot u onsimaul.

1. U3y4eHue CBOMCTB AJEKTPOMArHUTHBIX BOJIH C TOMOIIBEO MOOMJIBHOTO Teae(OoHa.

Pa3zaen 11. CBeroBble siBJICHHS.

JlyueBass Mmojeinb cBera. McTtouHuku cBera. IIpsAMonnHENHOE pacipOCTpaHECHUE CBETA.
3atmenus ComnHia u JIyael. OTpaxkenue csera. [Inockoe 3epkasno. 3aKoH OTpakeHUs CBETA.

[IpennomieHue cera. 3akoH npesioMiicHus ceera. [lonHoe BHYTpEeHHEE OTpaKEHUE CBETA.
M criosib30BaHKE OJTHOTO BHYTPEHHET O OTPAKEHUSA B ONITUYECKUX CBETOBO1aX.

JIunza. Xoxa nyyeit B nuH3e. Ontuueckas cucrtema (oroanmnapara, MUKpOCKOIA U
Teneckona. I'na3 kak ontuyeckas cucreMa. biim3opykoCcTh U 1albHO30PKOCTb.

Paznoxenue 6emnoro ceera B criekTp. OnbiTel HetoToOHA. Cll07KEHUE CIIEKTPAIbHBIX LIBETOB.
Jucnepcus ceera.

Hemoncmpayuu.
. [IpsAMonuHeHOE pacIpOCTPAaHECHUE CBETA.
OTpakeHue cBera.
[TonnydyeHue n300paxeHUM B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[IpenomiieHue ceera.
OnTUYeCKUul CBETOBOJ.
XoJ Ty4er B COOMparoeu JIMH3E.
X0/ 1y4yeH B pacCEUBAIOLLICH JIUH3E.
[Tonyyenue n300pakeHUM ¢ IOMOIIBIO JIMH3.
9. Ilpunnun neictBus ¢poroanmapaTta, MUKpPOCKOIIA U TEIECKOIIA.
10. Mopens rinaza.
11. PaznoxkeHue 0€10ro cBera B CIIEKTP.
12. Ilony4yeHue 0€0oro cBeTa MpU CIO0KECHUM CBETAa Pa3HbIX LIBETOB.
Jabopamopnsie pabomot u onvimel.
1. UccnenoBanue 3aBUCMMOCTH YTJIa OTPAXKEHUSI CBETOBOIO Jiy4ya OT yIJjia MaJICHUS.
2. N3ydeHue XxapaKTepUCTUK U300paKEeHUS IIpeAMETa B INIOCKOM 3epKalie.
3. UccnenoBanue 3aBUCUMOCTH yIJla IPEJIOMJICHHUSI CBETOBOTO Jiyda OT yrJjia IaJicHUs Ha
IPAHULIC «BO3TYyX—CTECKIIOM.
4. TlonyyeHue n300pakC€HUN C TOMOUIBIO COOUPAOIIECH JIMH3BI.
5. Onpeaenenne GOKYCHOTO pPacCTOSHUS U ONTUYECKOUM CUJIbI COOMPAIOIICH JIMH3EI.
6. OnbITHI 110 PA3JIOKECHUK OEJIOr0 CBETA B CIICKTP.
7. ONBITHI 110 BOCIPUATHUIO LIBETA MPEAMETOB MIPU UX HAOIIKOJCHUMN YE€pPe3 LIBETOBBIC

(GUIBTPEI.

90 SO thae Dhad o

Paszaen 12. KBaHTOBBIC SABJICHHS.

OnsiTel Pezepdopaa u nnanerapuas mojienb atromMa. Mojaens aroma bopa. Ucnyckanue u
norjiouleHue ceeta aroMoM. KBaHTel. JInHenyaTbie CIEKTPHI.



PagnoaktuBHoCTh. Anb(da-, Oera- M ramma-uznydyeHus. CTpoeHHE aTOMHOIO sjpa.
HyknonHasgs wmojens aromHoro sjapa. HM3oromel. PaguoakTuBHBIC IpeBpameHus. Ilepuon
noJiypacnajia aTOMHBIX SJIEp.

SAnepHbie peaklMi. 3aKOHbI COXPAHEHHUS 3aps10BOT0 U MACCOBOI'0 YUCEII. DHEPIUs CBS3U
aTOMHBIX saep. CBsA3b Macchl U YHeprum. Peakuuu cunresa u jaeneHus saep. McTouyHuKu YHeprum
CoiHua u 3B€31.

AnepHas sHepreTuka. JIeUcTBUs paJIMOaKTUBHBIX U3JIYYCHUU HA JKUBbIC OPTraHU3MBbI.

Hemoncmpayuu.

. CnexkTphl U3J1y4EHUS U MMOTJIOLICHUS.

CriekTpbl pa3JIU4HbIX I'a30B.

CrexTp BoaOpoaa.

Habmronenue TpekoB B kamepe BuiibcoHa.

PaboTa cuéTurka HOHU3UPYIOLIUX U3JTYUYCHUI.

. Perucrpanus uznydyeHus NpUpOIHbIX MUHEPAIOB U IIPOJAYKTOB.

JTabopamopnsie padbomst u onsimol.

1. HaOmroneHue CIUIOMIHBIX U IMHENYAThIX CIICKTPOB U3J1YYCHUS.

2. UccinenoBaHue TPEKOB: U3MEPEHUE YHEPTUM YACTHUIIbI 110 TOPMO3HOMY ITYTH (I10
dbotorpadusim).

3. U3mepenue painoakKTUBHOTO (poHa.

IToBTOPHTEIBHO0-00001IAKOIIIHH MOAY.Ib.

[ToBTOpHUTEILHO-0000IAOUI  MOAY/Ib MpPEJAHA3HAYCH JJId CUCTEMaTH3alud M|
00001IeHUS TPEAMETHOTO COJAECPKaHUS U OIbITA JICATEIbHOCTH, MPUOOPETEHHOTO TIPU U3YUCHUH
BCEro Kypca (pM3UKH, a TaKkKe I MOATOTOBKHM K OCHOBHOMY TOCYAApCTBEHHOMY YK3aMEHY I10
dbu3uke 11 00y4arMUXCsl, BEIOPABIIUX 3TOT YYCOHBIN MpPEIMET.

[Ipy w3yyeHUM JAHHOIO MOAYJSA PEANU3YKTCI W CUCTEMAaTU3UPYIOTCA  BHUbI
NEATEIbHOCTH, Ha OCHOBE KOTOPBIX O0O0eCneuuBacTCid JIOCTHIKCHHUE TMPEAMETHBIX W
METaINpPEAMETHBIX IIAHUPYEMBIX pPE3YJIbTaTOB OO0y4YeHHUs, (POpMHUpYETCA €CTECCTBECHHOHay4yHas
IPAMOTHOCTb: OCBOCHHME HAy4YHBIX METOJOB HCCICIOBAHUS SBJICHUU MPUPOABI U TEXHUKH,
OBJIQJICHUE YMCHUSMHU OOBSACHATH (DUBNUYECKUE SIBIICHUS, IIPUMEHSS IMOJYYCHHBIC 3HAHUS, PEIIaTh
3a/1a4¥, B TOM YMCJIC KAYECCTBCHHBIC U HYKCIICPUMECHTAJIbHBIC.

[IpyHIMIIHATIBHO JAEATEIILHOCTHBIM XapakTep JaHHOIO pa3/elia peajlu3yercs 3a CUET TOro,
4TO 00YYarOIIUECs BBIIOJIHAIOT 3a/[aHUsA, B KOTOPBIX UM IIpeJIaracTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAaHUH pacro3HaBaTh U HAYYHO OOBICHATH (DU3UUYECKUE SBICHUS
B OKpY’KaIOLICH MPUPOJIC U MOBCEIHECBHOMN XKU3HU;

MCII0JIb30BaTh HAYYHBIC METO/Ibl UCCIICAOBAaHUA (PU3NYCCKUX SIBJICHUM, B TOM YHCIIEC JJIA
IIPOBEPKU T'MIIOTE3 U MOJYYCHUS TCOPETUYCCKUX BBIBOJOB;

OOBSACHATh HAYYHbIC OCHOBBLI Hau00JIee BaXKHBIX JOCTHUKECHUM COBPEMEHHBIX TEXHOJIOTHH,
HarpuMep, MPaKTUYECKOr0 UCIIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB YHEPTUHU HA OCHOBE 3aKOHA
[IPEBPALLICHUS U COXPAHCHUS BCEX U3BECTHBIX BU0B YHCPTUH.

ORI



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMUBI ITO ®PU3UKE
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

N3yuyeHue pu3UKK HA YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHMs HalpaBJICHO Ha
JOCTHIKCHHUE JIMYHOCTHBIX, METAIIPEAMETHBIX U IMPEAMETHBIX 00pa30BaTEeIbHBIX PE3YJIbTaTOB.

B pe3ynbTare u3zyueHus (pU3MKHA Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus Y
oby4varomerocs 0yayt chopMupOBaHBbI CIICAYIOIUE JUYHOCTHBIC PE3YJIbTAThl B YAaCTHU:

1) IaTPHOTHYECKOTr0 BOCIIUTAHMSA:

- IIPOSIBJICHUE HHTEPECA K HCTOPUU U COBPEMEHHOMY COCTOSIHUKO POCCUHCKON (PU3NYECKOM
HaYKH;

- IEHHOCTHOE OTHOIICHUE K JJOCTHUKEHUSIM POCCUMCKUX YUEHBIX--(U3HKOB;

2) rpasKJaHCKOI0 H IYXOBHO-HPABCTBEHHOI'0 BOCIIHTAHMA:

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 00CYKJICHUHU OOIECTBEHHO 3HAYMMBIX U ATHYECKUX
npo0JieM, CBSA3aHHBIX C IPAKTUYCCKUM IMIPUMEHECHUEM JOCTHKECHUN (PU3UKH;

- OCO3HAHUE BaXXHOCTU MOPAJIbHO--3TUYECKUX IIPUHLIUATIOB B JICATEIBHOCTH YUEHOTO;

3) 3¢TeTHYeCKOro BOCIIUTAHHUS:

- BOCIIPUATHUE ICTETUUYECCKUX KAa4eCTB (PU3UYECCKOM HAYKH: €€ TapMOHUYHOTO MOCTPOCHMUS,
CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUA:

- OCO3HAHHUE LIEHHOCTH (PM3UYECKOM HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMUS MHUpa,
OCHOBBI Pa3BUTUS TEXHOJIOTUH, BAXKHCHUIIICH COCTABJISAIOIICH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIFOO03HATEIIBHOCTH, HHTEpPECa K UCCIICI0BATE/IbCKOM JICATEIbHOCTH;

S) dopmupoBaHNA KYJIbTYPbI 310POBbH H IMOLHOHAJILHOI0 0JIATOIIOJIYYHA:

- OCO3HAHHUE LICHHOCTH 0e30MacHOro odpasza JKHM3HHM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHpE, BaXKHOCTH MIpaBUII O€30MaCHOI0 MOBEACHUS Ha TPAHCIIOPTE, HA JOPOrax, € AJIEKTPUUYCCKUM
U TEILUIOBBIM 000PYI0BAHUEM B JOMAIIHUX YCIIOBUSX;

- chopMHUPOBAHHOCTH HaBbIKA peJICKCHUH, TPU3HAHKE CBOETO MpaBa Ha OLIMOKY ¥ TaKOTO
K€ IpaBa y Apyroro 4ejaoBeKa;

6) TPYy10BOr0 BOCIIUTAHUSA:

- aKTUBHOC YYaCTHUE B PCUICHUHU MMPAKTUUYCCKUX 3a/1a4 (B paMKaxX CEMbH, 00pa30BaTEIbHOM
OpraHu3aliM, ropoja, Kpas) TEXHOJIOTMYECKOU U COLMAJILHOU HAIIPaBJICHHOCTH, TPECOYIOIUX B
TOM YHCJIE U (PU3UYECKUX 3HAHUI;

- UHTEPEC K MPAKTUYCCKOMY U3YYCHHIO TTpo(eccuil, CBI3aHHBIX C (PU3HKOM;

7) 3K0JIOrHYeCKOro BOCIIHTAHUA:

- OpUCHTALlM Ha NpPUMEHEHHE (PU3UYCCKUX 3HAHWUM JJI1 pEIICHHUs 3ajJad B 00JacTu
OKpPYXKarllehd Cpelpl, MJIAHUPOBAHUSA MMOCTYIIKOB M OLICHKH UX BO3MOMKHBIX ITOCICACTBUU A
OKPYKarIICH Cpesbl;

- 0CO3HaAHME IN100aJIbHOTO XapaKTepa KOJOTHYECKUX MPOo0JIeM U MyTeH UX PelICHUS;

8) aganrTanuy K U3MEHAIMUMCH YCJIOBHAM COIHAJIBLHOH H IPHUPOJHOH Cpe/bl:

- TOTpPeOHOCTHL BO B3aMMOJICHCTBHUU IIPH BBIMOJHEHUM HCCICIOBAaHUM U MPOCKTOB
(U3UUECKON HAPaBJICHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JPYTHX;

- TIOBBILICHUE YPOBHS CBOCH KOMIIETCHTHOCTH Y€pe3 MPAKTUYECKYIO JICATEIILHOCTB;

- MOTpeOHOCTHL B (POPMHUPOBAHMH HOBBIX 3HAHUN, B TOM 4HCJe (OPMYIHUPOBATH WJICH,
MOHATHS, TUIIOTE3bl 0 PU3NYECKUX 00BEKTAX U SABJICHUSX;

- 0CO3HaHME Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTU (PU3UKH;

- JIAHUPOBAHUE CBOETO PAa3BUTHUS B MPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHUI;

- CTpPEeMJICHHC aHaJM3UpOBATh U BBIABIATH B3aUMOCBS3M IMPHUPOJIbI, OOIIECTBA H
YKOHOMHUKH, B TOM YHCJIE€ C UCIOJIb30BaHUEM (DU3UIECKUX 3HAHUI;

- OLICHKAa CBOMX JICMCTBHUM C YYETOM BIIMSHUS Ha OKPYKAKIIYIH Cpeay, BO3MOMKHBIX
r100alIbHBIX MOCJIECACTBHIA.



METAIIPEJMETHBIE PE3YJ/IbTATbI

B pe3ynsTaTe OCBOCHMSI IpOrpamMMbl 10 (PU3UKE HA YPOBHE OCHOBHOTO OOIIIEro
obpazoBaHusi y oOy4awierocss OyayT cQOpMHUpPOBaHBI MeTalpeAMeTHbIe Ppe3yJbTaThl,
BKJIIOYAKOI[UE II03HABATE/IbHbIC YHUBEPCAJbHBIC Y4YCOHBIC [CHCTBUS, KOMMYHHKATHUBHBIC
YHUBEpCAJIbHbIC YUCOHbIC ICHCTBUSA, PETYISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC JICHCTBHUS.

Ilo3HaBaTe/IbHBIE YHUBEpPCAJIbHbIEC YUeOHbIE 1€l CTBUSA

ba3oBbie JloruyecKkue JeMcTBHA:

® BBLISABJATH U XapaKTEPU30BaTh CYIECTBCHHBIC IPU3HAKU OOBEKTOB (SBJICHUI);

® YCTaHABJIMBATh CYIICCTBCHHBIN MPHU3HAK KIacCU(PUKALIMUA, OCHOBAHUS JJIsI 0000IICHHA
U CPAaBHCHMUS,

® BBIABJISTH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTax, JaHHBIX U
HaOJIFOJICHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHUSM;

® BBIABJISATH NMPUYUHHO--CIICJICTBEHHBIC CBS3U IIPU U3YUYCHUM (DU3HMUYECKUX SIBICHUU M
IIPOLIECCOB, JI€aTh BbIBO/IbI C UCIIOJIL30BAHUEM JICAYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUCHUH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSA3AX (PU3UUECCKUX BEIIMYHUH;

® CaMOCTOSITEIBHO BHIOMPATh CIOCOO pelicHus yueOHOM (PU3UIECKOM 3a/1a4uH (CpaBHCHUE
HECKOJIbKMX BAapUAHTOB PEIICHHA, BBIOOp HauOoJee MOJAXOMAUIETO ¢ YYETOM CaMOCTOSTEIBHO
BBIJICJICHHBIX KPUTCPHUEB).

ba3oBbie HcciIe0BaTe/IbCKHE 1CHCTBUA:

® JICII0JIb30BaTh BOIIPOCHI KaK UCCIICA0BATCIILCKUN UHCTPYMEHT IIO3HAHUSA;

® [IPOBOJIUTH 10 CAMOCTOSITEIbHO COCTABJICHHOMY ILJIaHY OIIBIT, HECIIOKHBIN (DU3UICCKUM
KCIIEPUMEHT, HEOOJbIIIOE UCClIeJOBAHNUE (PUBUYCCKOTO SBIICHUS;

® OIICHUBATh HA MPUMEHUMOCTb U JIOCTOBEPHOCTh UH(POPMAIIUIO, TOTYYEHHYIO B XO/I€
UCCJICIOBAHUS UJIH DKCIICPUMCHTA;

® CaMOCTOATENbHO (opMynupoBaTh OOOOMIEHUS H  BBIBOABI IO  pe3yJbTaTaM
POBEAEHHOr0 HAOIIOACHUS, OTIbITA, UCCIICOBAHUS;

® [IPOTHO3UPOBATH BO3MOXKHOE JlaJIbHEHIIICE pa3BUTHE (DU3UUYECKHUX TIPOLIECCOB, a TAKIKE
BBIJIBUTATh NIPEATNIOI0KEHUSA 00 UX pa3BUTHUU B HOBBIX YCIIOBUSX U KOHTCKCTAX.

Padora ¢ unpopmanmen:

® [IPUMCHATH PA3JIMYHBIC METO/Ibl, HHCTPYMEHTBI U 3alpoOChl MPU IOUCKE U OTOOpE
MH(GOpPMAIIMK WU JAaHHBIX C YYETOM NPEAIOKEHHON yueOHOM (PU3MYECKOMN 3a/1auH;

® aHAJIM3UPOBATh, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATH MH(OPMALIUIO Pa3IUUYHBIX
BUI0B U (popM mpecTaBICHUSA;

® CaMOCTOATEJIbHO BbIOMpATh ONTHUMAJbHYH (OpMy IpeAcTaBICHUS HHGOOpMALUU H
WJUTKOCTPUPOBATh pelIaeMbIe 3a/1a4d HECJIOKHBIMU CXEMaMH, JHarpamMmMaMH, UHOU rpaukod U
UX KOMOWHAIUAMU.

KoMMyHUKAaTHBHBIE YHHBEpPCAJIbHbIE YYeOHbIE JeHCTBUS:

® B XO0JIc OOCYXJCHHMs y4eOHOro Marepuaia, pe3yJbTaToB JIaDOpPaTOPHBIX padOT U
IIPOCKTOB 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKJIaeMOM TEMbl U BBICKA3bIBaTh WJCH,
HaLICJICHHBIC HA PEIICHUE 3a/]aul U MOJAepKaHUE OJ1aroenaTe/IbHOCTH OOIICHUS;

® CONOCTABJIAAITh CBOU CYXKJICHUS C CYXICHUAMM JPYrUX YYaCTHUKOB JUajora,
oOHapy’KUBaTh pa3JIM4Me U CXOJICTBO MO3UIUIH;

® BBLIPAXKATh CBOK TOUYKY 3PCHUS B YCTHHIX U MUCbMEHHBIX TEKCTaX;

e NyOJMYHO TIPEACTABIATH  PE3YyJbTaThl  BBIMOJHECHHOTO  (PM3UYECKOTO  OMbITa
(?KCIIepUMEHTa, UCCIICAOBAaHUs, IIPOCKTA);

® [IOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHJAHOW M UHAUBHUAYyaJIbHON pabOTHI
[IPU PELICHUU KOHKPETHOU (pU3UUECKOM NTPOOIIEMBI;



® [IPUHUMATh LEJIM COBMECTHOM JEATCIbHOCTH, OPraHU30BBIBATh JACHCTBUA 110 €€
OOCTHIKCHUIO: PaCpee/IaTh POJIH, 00CYKJAaTh IMPOLECChl U Pe3yIbTaThl COBMECTHOM padOTHI,
000011aTh MHEHUS HECKOJIbKHX JIFOJECH;

® BBINOJHATh CBOK 4YacTh padOThI, JOCTUrasi KaAaueCTBECHHOIO pe3yjbTara IO CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOM JICHCTBUS C JPYTUMH YICHAMH KOMaH/IbI;

® OILICHMBAaTh KAYE€CTBO CBOETO BKJIAJa B OOLINI MIPOAYKT 110 KPUTEPHUIM, CAMOCTOSATEILHO
chopMyTHpPOBAHHBIM YYaCTHUKAMHU B3aUMOJCHCTBUS.

Pel"yJIﬂTHBHble YHHBCPCAJIBHBIC yqeﬁnble NeHCTBUS

Camoopranuszanus:

® BBISABIIATH NPOOJEMBI B )KM3HCHHBIX M YYCOHBIX CUTYaALUAX, TPEOYIOLINX JJIS pCLICHUS
(GU3UYECKUX 3HAHUH;

® OpPUCHTUPOBATHCSA B PA3/IMYHBIX IMOAXOJaX MPUHATUA PELUICHUH (WHIUBHUIYaJIbHOEC,
IPUHATUE PELICHUS B IPYIIIIE, IPUHATUEC PELICHUN TPYIIIION);

® CaMOCTOSITENIbHO COCTABJISITh QJITOPUTM pEHIeHUs (PU3UYCCKOM 3ajJaud WId IUIaHa
UCCJICJOBAHUS C  YYETOM  HMMCIOLIUXCA PECYpCOB U COOCTBEHHBIX  BO3MOKHOCTEH,
apryMEHTHUPOBATH IIpe/laracMble BapUaHThl PCLICHUH;

e JicnaTh BbIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, YIMOIIMOHAIbHBIA HHTEJLJICKT:

® J1aBaTh A/ICKBATHYKO OLICHKY CUTYALlMU U IIpe/jiaraTh IJ1aH €€ U3MCHCHUS;

® OOBACHATH IPUYUHBI JOCTHUKCHHUS (HEJOCTHIKCHHUS) PE3YJIbTATOB JCATEIbHOCTH,
JaBaTh OLICHKY MIPUOOPETEHHOMY OIIBITY;

® BHOCHTb KOPPEKTHUBBI B JICATEIBHOCTh (B TOM YHCJI€ B X0/ BBIMOJIHEHUS (DU3UUYECKOTO
UCCJICJOBAHUS WM MPOCKTAa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB, U3MCHHUBIIUXCS CHUTYallUH,
YCTAHOBJICHHBIX OLIMOOK, BOSHUKIIUX TPYAHOCTEH;

® OLICHUBATh COOTBETCTBUE PE3yJIbTAaTa LICJIU U YCIIOBUAM;

® CTaBUTH ccOs HAa MECTO JIPYroro 4eloBEKa B XOJI€ CIIOpa WM JUCKYCCUU HA HAYYHYIO
TEMY, IIOHUMATh MOTUBbI, HAMEPECHUS U JIOTUKY JIPYIroro;

® [IpH3HaBaTh CBOC IpPaBO Ha OMIMOKY MpU pEHICHUH (PU3MUECKUX 3aja4 WIM B
YTBEPKIACHUAX HA HAYYHBIC TEMBbI U TAKOE K€ IIPABO APYIroro.

INPEIMETHBIE PE3YJIbTATbI

K koHlly 0OyueHust B 7 KJjacce IpeJIMETHbIC pe3yabTaThl Ha 0a30BOM YPOBHE JOJI’KHBI
OTpaXkaTb CPOPMUPOBAHHOCTh Y 00 yUAOIINXCA YMCHHUM:

® CIIOJIb30BaTh IOHATHA: (PU3UYECKUE U XHUMHYCCKHUEC SBIICHUS, HaOIIOJCHUE,
KCIICPUMEHT, MOJEJIb, TUIIOTE3a, €IMHUIIBI (PU3NUYECKUX BEJIMYUH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSIHUSL ~ BewlecTtBa  (TBEpAOE, KHUAKOE, Tra3000pa3HOE), MEXaAaHUYECKOE JIBU)KCHHUE
(paBHOMEpPHOE, HEPABHOMEPHOE, MPAMOJIMHEHUHOE), TPACKTOpPHUs, PABHOIACHUCTBYIOIIAsA CHJIA,
neopmarus (yrnpyras, miacTU4ecKas), HEeBECOMOCTh, COOOIIAIOIIUECS COCY/BI;

e pa3znuuathk sABiIcHUA (IUdPy3us, TEIIOBOE IBUKCHUE YACTHUI] BEIIECTBA, PABHOMEPHOE
JNBUKCHUE, HEPABHOMEPHOE JABUKCHUE, UHEPLIUS, B3aUMOJACHUCTBUE TEJI, PABHOBECUE TBEPABIX TEJ
C 3aKpEIUICHHOM OChIO BpalllCHUs, IIepegayda JaBJICHUS TBEPAbIMU TEIAMU, KUAKOCTAMH U ra3aMi,
aTMOoc(epHOE TaBJICHHUE, IUIaBaHUE TEJI, MPEBPAIICHUSA MEXaHUYECKON YHEPTUH) MO OMMUCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OMBITOB, JIEMOHCTPUPYIOLINX JaHHOE (PU3UYECCKOE SIBIICHUE;

® pacno3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UUECKUX SBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4YHC/Ie (PpU3UUYECKUE SABJICHUS B MIPUPOJE: MPUMEPHI JIBUKCHHS C PA3JIMYHBIMU CKOPOCTSIMH B
KMBOM M HEKUBOU IMPUPOJIC, JACUCTBUEC CWIbl TPECHUSA B IPUPOJAEC U TEXHUKE, BIIHUAHUC
aTMOC(EpPHOTO J1aBJICHUS Ha )KUBOW OPTraHU3M, IUIaBaHUE PbIO, phIYaru B TEJIC YEJIOBEKA, IIPU 3TOM



NEePEeBOAUTH MPAKTUYCCKYIO 3aJla4y B YUYCOHYIO, BBIICIATh CYIICCTBEHHbIC CBOMCTBA (IIPU3HAKH)
GU3NYECKUX SBJICHU;

® ONHUCBIBAaTh U3YYCHHBIC CBOMCTBA TEJ U (PU3UUECKUE SABJICHUS, UCTIOb3YS (PUBMICCKHUE
BEJIMYMHBI (Macca, 00bEM, INIOTHOCTh BEIIECTBA, BPEMS, ITYTh, CKOPOCTh, CPEAHSAA CKOPOCTh, CHJIa
YIPYrOCTH, CUJIA TSHKECTH, BEC Tella, CUJla TPEHHUS, JaBJICHUE (TBEPAOrO Tena, JKUJAKOCTH, rasza),
BBITAJIKUBAKONIAs CHUJIa, MEXaHHU4Yeckass padora, MOIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIBI,
KO3 (PULHUEHT MMOJIE3HOTO ACUCTBUA MEXaHU3MOB, KHHETUUYECKAs M NTOTCHIIUAJIbHAS SHEPTHS ), IPU
OMHUCAHUU MPABUJIBHO TPAKTOBATh (PU3UYCCKUNM CMBICI UCIIOJIb3YEMBbIX BEIMYMH, UX 0003HAUYCHUS
M eAUHUIBI (PU3UUYECKUX BEIMYUH, HAXOJAUTh (DOPMYIIbI, CBSA3BIBAIOIIUE JAHHYK (PU3UYECKYIO
BCJIIMYUHY C JPYTUMHU BEJIMYUHAMH, CTPOUTh rpadMKU U3YYCHHBIX 3aBUCUMOCTEH (PU3UUYECKUX
BCJIIUYMH;

® XapaKTepu30BaTh CBOMCTBA T, (PU3MYECKUE SBJICHUA M TIPOLIECCHI, HCIOJIb3YS
[IpaBUJia CIIOKECHUA CUJI (BOJIb OJHOM IPsAMOM ), 3aKOH ['yka, 3akoH Ilackans, 3akoH Apxumena,
IpaBUJIO paBHOBeCHUs pbluara (0JI0Ka), «30J10TO€ MPaBUJI0» MEXAHUKH, 3aKOH COXPaHCHHUS
MEXaHUYECKOW SHEPTUH, IIPU ITOM JaBaTh CIOBECHYKH (POPMYJIMPOBKY 3aKOHA U 3alMCBIBAThH €O
MaTEMaTHUYECKOE BBIPAKCHHUE;

e O00BACHATH (PUBMYECKHE SBIICHUS, IPOLECCHI U CBOMCTBA TEJI, B TOM YHCIEC U B
KOHTEKCTE CUTYalUMH MPAKTUKO-OPUCHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUUYUHHO-
-CJICJICTBCHHBIC CBSI3U, CTPOUTH OOBSICHCHHE M3 |—2 JIOTMYEeCKMX IIaroB ¢ omopod Ha 1-2
M3Y4YCHHBIX CBOMCTBA (PU3UYCCKUX SABJICHUM, (PU3NUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

e pemaTh pacyéTHbIC 3ajJau B 1—2 JEWCTBHUS, WCIOJb3Ysd 3aKOHBI U (OPMYIIBI,
CBsI3bIBAIONUE (PU3UUECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aJ1a4yM 3allMChIBATh KPATKOE
YCJIIOBHE, MOJCTABIATh (PU3UYECKUE BEIMYUHBI B (POPMYJIBI U MPOBOAUTH PACYEThI, HAXOIUTh
CIIpaBOYHBIC JIaHHBIC, HEOOXOAUMBIC I pELICHUS 3ajay, OICHUBATh PEATUCTUYHOCTD
MOJTYYCHHON (PU3UYECKOM BEITUUYUHBI;

® pacrno3HaBaThb MpPOOJEMBbI, KOTOpPbIE MOKHO PEUIUTh IPU TMOMOIIA (PU3UYECKUX
METOJO0B, B OIMMCAaHUM MCCICAOBAHUS BBIICIATH MPOBEPACMOC IIPEAIOIOKECHUE (TUIIOTE3Y),
pa3jauyaTh M UHTEPIPETUPOBATH IMOJYUYCHHBIM pe3yabTaT, HAXOJWTh OMIMOKHU B XOJ€ OIbITA,
J1eJ1aTh BBIBO/IBI 10 €0 pe3yJibTaTaM;

® [IPOBOJUTH ONBITHI O HAOTIOACHUID (PU3UYCCKUX SBJICHUN WM (PU3UYCCKUX CBOMCTB
Tell: (opMyIMpoBaTh MIPOBEPSEMBIC MPEANOIOKEHUS, COOMpPaTh YCTAaHOBKY M3 MPEIT0KECHHOTO
00Opy/10BaHM, 3alMChIBATh X0/ OMBITa U (POPMYITUPOBATH BHIBOIBI;

® BBINOJHATH NPSIMBIC U3MEPECHUS PACCTOSHUS, BPEMEHH, MAacChl Tella, 00bEMa, CUJIBI U
TEMIIEpaTypbl C UCIOJb30BAHUEM AHAJIOTOBBIX U HMU(POBBIX IIPUOOPOB, 3alIUCHIBAaTh MOKa3aHUS
npuOOpOB ¢ YYETOM 3aJaHHOU aDCOTOTHOM MOTPENTHOCTH U3MEPCHUI;

® [POBOJUTH HCCICAOBAHUE 3aBUCUMOCTH OJHOM (PU3UYECKON BEIMYUHBI OT JPYrou C
UCIIOJI30BAHUEM IPAMBIX U3MEPEHUM (3aBUCUMOCTH IIYTH PaBHOMEPHO ABUKYILIEIOCS Tejla OT
BPECMCHU JIB)KCHUS Tella, CUJIbI TPEHUs CKOJIbXKCHHUS OT Beca Tejla, KadyecTBa 00padOTKH
IIOBEPXHOCTEH TEJI U HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAAN COIMPUKOCHOBCHHUS TEJI, CHUIIbI
YOPYTOCTH OT YNIMHEHUS MPYKUHBI, BBITAJIKUBAIOIICH CHIIBI OT 00BbEMa MOTPYKEHHOM YacTH Tella
U OT IUIOTHOCTH JKUJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH TeJa, OT INIYOHUHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUU ILIaBaHUS TEJI, YCIIOBUHM PAaBHOBECHUS pblyara U OJIOKOB), y4aCTBOBAaTh
B IUIAHUPOBAHMU Y4YEOHOTO HCCJIEI0BaHMA, COOMpaTh YCTAHOBKY W BBIMOJHATE M3MEPCHMS,
cleays TIpeUIOKEHHOMY TIJIaHy, (HUKCUPOBATh pe3yJbTaThl MOJYYEHHOW 3aBHUCUMOCTH
GU3MYECKUX BEIMYUMH B BHUJIC INPEIAIOKEHHBIX TaOMUIl U TpadUKOB, JejaTh BBIBOJABI IO
pe3yJbTaTaM UCCICI0BaHUS;

® [POBOJUTH KOCBEHHBIC H3MEpPEHUS (DU3UUECKUX BEIUMYHUH (IMJIOTHOCTH BEIIECTBA
KUIAKOCTH U TBEPAOrO TEjla, CHJIa TPECHUS CKOJIBKCHHS, JABJIICHUE BO3/yXa, BBITAJIKMBAKOIIAS
CUJIa, JCUCTBYIOIAsl HAa MOTPYKEHHOE B JKHIAKOCTh TEI0, KOA(POHUIMEHT MOJIE3HOTO JACUCTBUS



MPOCTBIX MEXAHM3MOB), CIEAYysS MNPEIIOKCHHOM HMHCTPYKIUU: MPH BBIMOJHECHUH H3MEPEHUM
COOMpaTh AKCIIEPUMEHTAIBHYI YCTAHOBKY U BBIYUCIIATh 3HAYEHUE UCKOMOM BEIIMYUHBEI,

e coONmro/IaTh TMpaBUJIa TEXHUKU Oe30MacHOCTH Tipu padore ¢ 1adopaTOpHBIM
000py10BaHUEM;

® yKa3blBaTh MPUHLMIBLI JCUCTBUSA NPUOOPOB U TEXHUUYECKUX YCTPOWMCTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOIIAOIMIUecs COCy/bl, OapoMeTp, pbl¥ar, MNOABHKHBIM WU
HEIOABM)KHBIA OJIOK, HAKIIOHHAS TJIOCKOCTH;

® XapaKTepu30BaTh MPUHLMIIBI JACHUCTBUS HU3YYCHHBIX NPUOOPOB MU TEXHUUECKHUX
YCTPOMCTB C OIOPOM HA UX OMUCAHUA (B TOM YHUCIIC: MOAIIUIIHUKH, YCTPOUCTBO BOJOIIPOBO/IA,
TUAPABIMYCCKUN IIPECC, MAHOMETpP, BBICOTOMEpP, IIOPLIHEBOM HACOC, apeoOMETp), HCIOIb3Vs
3HAHUS O CBOMCTBaX (PU3UYECKUX SBJICHUM W HEOOXOAMMBIC (PU3UYECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

® MPUBOAUTH MNpPUMEPbl (HAXOJUTh HHAOPMALMK O MpUMEpax) MPAKTHUYECKOTO
MCMOJIb30BaHus (PU3UYCCKUX 3HAHUM B MOBCEIHEBHOM JKHU3HM Il oOecreueHUs 0e301acHOCTH
npu oOpalllcHHUM ¢ NpuOdOpaMH M TEXHUYECKUMHU YCTPOWMCTBAMH, COXPAHCHHS 3/10pOBbsl U
COOJII0ICHUSI HOPM 3KOJIOTUUYECKOTO MOBEICHUS B OKPYKaIOIICH Cpe/ic;

® OCYHIECTBIIATH OTOOpP MCTOYHMKOB HH(poOpmanuu B MHTepHETe B COOTBETCTBUM C
3aJIaHHBIM [TOMCKOBBIM 3alIPpOCOM, Ha OCHOBE UMCIOLIIUXCS 3HAHUU U ITYTEM CPaBHCHUS Pa3IMUYHBIX
UCTOYHUKOB BBIJCIATh MH(MOPMAILIMIO, KOTOpas SIBISETCS IMPOTUBOPCYUBOM WM MOXKET OBITh
HECIOCTOBEPHOM;

® HCMOJIb30BaTh MPU BBIMOJIHCHUU YYCOHBIX 3a/IJaHUH HaYUYHO--IOMYJISIPHYIO JIUTEPATYPY
(GU3NYECKOTO COJIep)KaHUs, CIpPaBOYHbIC MaTepHallbl, pecypchl ceTu HHTepHeT, BIaACTh
npuéMaMHl KOHCIICKTUPOBAaHMs TEKCTa, MpeoOpa3zoBaHus HHPOpMALMU U3 OJHOM 3HAKOBOM
CUCTEMBI B IPYIYIO;

® C03/JlaBaThb COOCTBCHHBIC KpaTKHUE MUCBMEHHBIC U YCTHBIC COOOIIEHUsS Ha OCHOBE 2—3
UCTOYHUKOB MH(pOpMALMU (PU3UYECKOTO COJAEpKaHMs, B TOM UYHCJIE MyOJIUYHO JieJaTh KpaTKUe
cooOIIeHUs O pe3yjbTaTax MPOCKTOB WM YYE€OHBIX MCCICJOBAHUM, MPU 3TOM T'PaAMOTHO
MCMOJIb30BaTh M3YYCHHBIM MOHATUMHBIM anmapar Kypca (pU3UKH, CONPOBOXK/IAaTh BBICTYIUICHHE
[IpE3CHTAaLUCH;

® [IpPU BBIMOJHCHUU YUYCOHBIX IPOCKTOB U MCCICAOBAHUU pacnpe/iesiaTh 005S3aHHOCTH B
IPYIIIE B COOTBETCTBUM C ITIOCTABJICHHBIMM 3a/{a4aMU, CJICIUTH 3a BBIIIOJIHCHUEM I1JIaHa JICUCTBUH,
aJICKBaTHO OILICHMBaThb COOCTBEHHBIM BKJaJ B JCATECIBHOCTh TPYIIIbl, BBICTPAUBATh
KOMMYHHKATUBHOEC B3aUMO/ICUCTBUEC, YYUTHIBAS MHCHUC OKPYKAOLIUX.

K xoHiy oOyueHus B 8 kjacce npeaMeTHbIC pe3y/ibTaThl Ha 0a30BOM YPOBHE JIOJIXKHBI
OTpaXkaTb CPOPMUPOBAHHOCTh Y 00 yHAOIINXCA YMCHHUI:

® CIIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJICKYJI, TCIIOBOE JBUIKCHHE aTOMOB U
MOJIEKYJI, arperaTHbIC COCTOSIHUS BEIIIECTBA, KPUCTAJTIMYECKHE U aMOP(HBIE Tejla, HACHILICHHBIM
M HCHACBIIICHHBIA Tap, BJIAXHOCTh BO3/lyXa, TEMIIepaTypa, BHYTPCHHSS YHEpPrus, TEIJIOBOU
JABUTATE/Ib, SJICMCHTAPHBIM JJICKTPUUYECKUU 3apsj], SJICKTPUYECKOE I10JIe, MNPOBOJHUKH M
JAUSJICKTPUKHU, TOCTOSTHHBIM AJICKTPUYCCKUNA TOK, MAarHUTHOE TI0JIC;

® pa3auuaTh SBJICHHUA (TEIUIOBOE paCIIMPEHHE M C)KaThe, TEeIUIonepe/iada, TEIJIOBOE
paBHOBECHE, CMauyMBaHHWE, KaNWJUIAPHbIC SBJICHHWSA, HCIIAPCHUE, KOHJCHCALIUs, IJIaBJICHUE,
KpUCTa/LIM3alusa (OTBEpACBaHKUE), KUIICHUE, Teruionepeaada (TEermIonpoBOAHOCTh, KOHBEKIIUS,
U3JIYy4CHHUE), AJICKTpU3alMs TEJl, B3aUMOJCHCTBUE 3aps0B, JICHCTBHUS SJCKTPUUYECKOTO TOKa,
KOPOTKO€ 3aMbIKaHUE, B3aMMO/ICICTBUE MAarHUTOB, JICHCTBUE MAarHUTHOTO MOJISl HA TPOBO/IHUK C
TOKOM, 2JICKTPOMAarHWTHas MHAYKLHA) MO OMHUCAHUIO UX XapaKTEPHBIX CBOMCTB MU HAa OCHOBE
OMBITOB, JIECMOHCTPUPYIOIIUX JIAHHOE (PU3UUECKOE SABIICHUE;

® pacrio3HaBaTh IPOSIBIICHUEC U3YUYCHHBIX (DU3UUYECKUX SIBICHUH B OKPYXKAOIIEM MHUPE, B
TOM 4uclie (U3UYECKUE ABIICHUS B IPUPOJC: TIOBEPXHOCTHOE HATSHKEHUE U KalTMJUISAPHBIC SABJICHUS



B MIPUPO/JIe, KPUCTALIBI B pupoje, nznydueHue ColiHlla, 3aMep3aHue BOJI0EMOB, MOPCKUE OpHU3HI,
oOpa3oBaHUE POChI, TYMaHa, HHES, CHETra, JIICKTPUUYECKHUE SIBJICHUS B aTMOoc(]epe, 2IEKTPUIECTBO
KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMJu, Apeid IMOJKCOB, pPOJib MAarHUTHOTO TOJA Jis
KU3HU Ha 3eMiie, MOJISIPHOE CUSIHUE, MIPU 3TOM IEPEBOJAUTH MPAKTUUECKYIO 3a7lady B YYCOHYIO,
BbIJICJISATh CYIIECTBCHHBIC CBOMCTBA (IIPU3HAKU) (PU3UYCCKUX SIBJICHUM;

® ONHUCHIBAaTh U3YUYCHHBIC CBOMCTBA TEI M (PU3UUECKHUE SABIICHUS, UCIIONb3Ys (Pu3nUecKue
BCJIMYUHBI (TEeMIiepaTypa, BHYTPEHHAS YHEPrUs, KOJIUUYECTBO TEIUIOTHI, YAC/IbHAs TEIJIOEMKOCTh
BCIIECTBA, yJCibHAsg TEIUIOTA ILIABJIICHMSA, YAEJIbHass TEIJIOTa MNapooOpa3oBaHMs, YJcIbHas
TEIUIOTA CrOpaHUs TOIUIMBA, KOA(PQPUIIMEHT TMOJIC3HOTO [JCUCTBUS TEIUIOBOM MAIIUHBI,
OTHOCHUTEJIbHAsI BJIAXKHOCTh BO3JyXa, OJJCKTPUYCCKUU 3apsi, CHJIa TOKa, DJICKTPUYECKOE
HaMNpsKEHUE, COIPOTUBIICHUE MPOBOJHUKA, YACJIbHOE COIPOTHUBJIICHUE BEHIECTBa, padora U
MOIIIHOCTh 3JIEKTPUYECKOr0 TOKAa), MPU OMHCAHUM TIPABUIIBHO TPAKTOBATh (PU3MYECKHUM CMBICI
MCIT0JIb3YEMBIX BEJIUYMH, 0003HAUCHUSA M €UHUIIBI (PU3UUECKUX BEIMYHUH, HAXOAUTh (DOPMYIIBI,
CBSI3BIBAIOIINE JAHHYK (PU3UUECKYH) BEIMYUHY C APYTUMH BEIMYUMHAMHU, CTPOUTH TpaduKu
M3YYCHHBIX 3aBUCUMOCTEH (PU3UUYECKUX BEIIUYMH;

® XapaKTepu30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBJICHUS U IPOLECCHI, HCIOJIb3Ys
OCHOBHBIC MOJIOKCHUS MOJICKYJIIPHO--KUHETUYECKON TEOPHUM CTPOCHUS BELIECTBA, MPUHLIMII
CYIIEPIIO3ULIMU T10JICH (HAa KaYECTBEHHOM YPOBHE), 3aKOH COXpaHCHHUs 3apsjaa, 3akoH Oma s
y4dacTKa Lenu, 3aKkoH Jxoyis—JIeHua, 3aKk0H COXpaHEHUs YHEPTUH, IIPU 3TOM J1aBaTh CIIOBECHYIO
GOpMyYIHUPOBKY 3aKOHA U 3allUChIBATh €r0 MATEMAaTUUYECKOE BBIPAKCHHUC;

® OOBACHATH (PU3UUECKHE MPOLIECCHI MU CBOWCTBA TEJI, B TOM YHUCJIEC U B KOHTEKCTE
CUTYallUH MPAKTUKO-OPUCHTUPOBAHHOIO XapaKTepa: BbIABIATE IPUYUHHO-CIICACTBCHHBIC CBS3H,
CTPOUTH OOBSICHEHHE M3 |—2 JOrM4yeckux IaroB ¢ Omopou Ha |—2 H3YYEHHBIX CBOWMCTBA
GU3UYECKUX ABJICHUH, (PU3UUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e pemaTh pacu€éTHbIC 3a7audl B 2-3 [JCUCTBHA, HCMHOJB3YyS 3aKOHBI M (OPMYIIBI,
CBSI3BIBANOIINE (DU3MYECKUE BEIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1a4M 3allUChIBaTh KPATKOE
YCJIOBHE, BBISABIIATh HEAOCTATOK JAHHBIX JJIs PEHICHUS 3aJauM, BBIOMpATh 3aKOHBI U (DOPMYIIEI,
HEOOXOaUMBbIC I €€ pEUICHUs, MPOBOJAUTH Pacuy€Tbl U CpPaBHUBATH IMOJYYCHHOE 3HAUYCHHUE
(GU3UYECKON BEIMUUHBI C U3BECTHBIMHU JaHHBIMU;

® pacrio3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO pCIIMTh IPU TOMOIM (PU3UUYECKUX
METO/IOB, HCIIOJIb3Ysl OINKMCAHUE UCCICAOBAHUs, BBIACIAThL IIPOBEPAECMOEC IIPEANOI0KCHUE,
OLICHUBATh IIPABUJILHOCTh IMOPSAKA IIPOBEACHUS UCCIICIOBAHHUS, J1€JIaTh BBIBO/IBI;

® [IPOBOJUTH ONBITEI MO HAOIIOACHUID (PU3UYECCKUX SBJICHUN WIM (PU3UYCCKUX CBOMCTB
Tell (KanuUIApHBIC SBJICHUS, 3aBUCUMOCTH JIaBJICHUS BO3JyXa OT €ro o0ObémMa, TeMIlepaTyphbl,
CKOpPOCTH TIIpollecca OCTBIBAaHUS M HAarpeBaHUs IIPU M3JIYYCHUM OT LBETa H3JIy4darouleu
(oryioniarouIe) MOBEPXHOCTH, CKOPOCTh HCIAPCHUS BOJAbI OT TEMIIEPATYPhl KUIAKOCTH U
Iomaau €€ IMOBEPXHOCTH, JJICKTpU3alMs TEJI U B3aUMOJCHCTBUEC SJICKTPUUCCKUX 3aps/IOB,
B3aUMO/ICHCTBUEC IIOCTOSIHHBIX MArHUTOB, BHU3yallM3allUsl MArHUTHBIX II0OJICH IIOCTOSIHHBIX
MarHUTOB, JACMCTBUS MAarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM, CBOMCTBA JJICKTPOMATrHHUTA,
CBOMCTBA  DJJICKTPOABHUIaTe/sl  IOCTOSHHOIO  TOKAa):  (OpMyJIUpOBaTh  MPOBEPSICMbIC
MPEANOI0KEHUA, COOUpaTh YCTAHOBKY U3 IIPEJI0KEHHOTO 000PYA0BaHUS, OITMCHIBATH X0/ OIBbITA
1 (OpMYJIMPOBATh BBIBO/IbI;

® BBINOJHATH NPAMbBIC U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIIBHOW BJIA)KHOCTU BO3/YyXa,
CUJIbl TOKA, HANpPsDKEHUSl C MCIIOJIb30BAaHUEM AHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3UUECKUX
BCJIMYMH, CDABHUBATh PE3YJIbTAThl U3MEPECHUM C YYETOM 3a/1aHHON a0COJIFOTHOU MOTPEIIHOCTH;

® [IPOBOJAUTH MCCICAOBAHUEC 3aBUCHUMOCTH OJHON (PU3UUYECKOM BEIMYMHBI OT JAPYrou ¢
UCIIOJIb30BAHUEM IIPSAMBIX U3MEPEHUH (3aBUCUMOCTD COIIPOTUBIICHUS IIPOBOJHUKA OT €ro JJIUHBI,
IJIOLIAU TIONEPEYHOr0 CEYCHUS U YACIBHOIO CONPOTUBIICHUS BEIIECTBA IIPOBOIHUKA, CUJIBI TOKA,
UYIIEro Yepe3 MPOBOJHUK, OT HAIIPSKECHUS HA MPOBOJHUKE, UCCIICAOBAHUE ITOCIIE10BATEIILHOIO
U [1apauIeJIbHOTO COCAUHEHUM IIPOBOIHUKOB): INTAHUPOBATH UCCIICI0BAHUE,



COOMpaTh YCTAaHOBKY U BBIMOJHATh U3MEPECHUS, CICAYS MPEII0KECHHOMY ILIaHy, (PMKCUPOBATH
pe3yJbTaThl IIOJYYCHHOM 3aBUCHUMOCTH B BHAE TaOaull W TrpaduKoB, JelaTh BBIBOABI II0
pe3yJibTaTaM UCCIICOBAHHUS;

® [IPOBOJUTH KOCBEHHBIC M3MEpPEHUS (DU3UYECKUX BEIUYUH (yJeIbHasl TEIIOEMKOCTh
BCIIECTBA, COIMPOTUBJICHUE IIPOBOJHMKA, pabdOoTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA):
[JIAHUPOBATh M3MEPEHUsA, COOMpaTh AKCICPUMEHTAIBHYK) YCTAHOBKY, CJCAYS IPEII0KCHHOM
MHCTPYKIIMHU, U BBIYUCIISITh 3HAYCHUE BEJIMYUHBI;

e coOmogaTh TMpaBUJIa TEXHUKM Oe3omacHOCTH mnpu pabore ¢ J1adopaTOpPHBIM
000py0BaHUEM;

® XapaKTepu30BaTh MPHUHIUNBLI ACUCTBHSA M3YUYCHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OINOPOM HAa MX ONUCAHUSA (B TOM YHCIE: CUCTEMa OTOIUICHHUS JOMOB, TUTPOMETP,
nmapoBass ~ TypOMHA,  aMIepMeTp,  BOJBTMETP,  CYETUUK  DJICKTPUUECKOM  DHEPIUH,
3JIEKTPOOCBETUTEIIbHBIE ~ OPUOOpBI,  HArpeBaTelibHbIC  3JIEKTPONpPUOOpBl  (TIpUMEpHI),
IEKTPUYECKUE MPEAOXPAHUTEIN, HIJIEKTPOMArHUT, SJICKTPOABUTraTeIb MOCTOSHHOTO TOKa),
UCIIOJIB3YSl 3HAHMS O CBOMCTBAX (PU3UUECKUX SABJICHHMH M HEOOXOAUMBIC (DU3HMYECKUE
3aKOHOMEPHOCTH;

® pacro3HaBaTh MPOCThIC TEXHUYECKHE YCTPOMCTBA U HM3MEPUTEIIbHbIC MPUOOPHI 10
CXEMaM U CXEMaTUYHBIM PUCYHKAM (JKHMIKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP,
JBUTATEIb BHYTPEHHETO CTOpaHUs, YJIECKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI JICKTPUUYCCKUX
[erne C IMoCe0BaTeIbHBIM U TapajUICIbHBIM COCAMHEHUEM 3JICMEHTOB, pa3jidyasl YCJIOBHBIC
0003HaYEHMS JIEMEHTOB JICKTPUUECCKHUX 1ICTICH;

® [PUBOAUTH MpUMEpbl (HAXOAUTh HWHPOPMALUID O TMpUMEpax) IPAKTHYECKOTO
MCIT0JIb30BaHUs (PU3UUECKUX 3HAHUM B MOBCEAHEBHOM JKH3HU Ui oOecreueHus 0e30MacHOCTH
npu oOpallleHuH ¢ TpudopaMud UM TEXHUYECKUMHU YCTPOHMCTBAMHU, COXPAHCHUS 3/I0POBbA U
COOIIOACHUS HOPM AKOJIOTHYECKOT0 IMOBEICHUS B OKPYIKAIOIICH CPEIE;

® OCYVIIECTBIAThL TOUCK HHpOpMaAUKM (PU3UUECKOro cojiepKaHus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUM U MYTEM CPaBHEHMS JOMOJIHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(POPMAIIHUIO,
KOTOpas SABJISACTCS MPOTUBOPEYUBON MJIA MOXKET ObITh HEJOCTOBEPHOM;

® CII0JIb30BaTh MPU BBIMOJIHCHUH YYCOHBIX 3aJJaHUN HAYYHO--TIONYJIAPHYIO JTUTEPATYPY
(GU3MYECKOro CoJiep)KaHMsA, CIIPAaBOYHbIC MaTepHUaibl, pecypcbl ceTu VHTEpHET, BIAJIECTh
npuéMaMHl KOHCIICKTHUPOBAaHMs TEKCTa, MNpeoOpa3zoBaHus HHPOpMALMU M3 OJHOM 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

® Co3/1aBaThb COOCTBEHHbIC NHUCBMEHHBIC M KpaTKHE YCTHbIE COOOILICHUs, 000011as
MH(GOPMAILIUI0 M3 HECKOJIBKUX MCTOYHMKOB (PU3UUECKOTO COJCPKAHUS, B TOM YHUCIE MYOJIUYHO
IpE/ICTABIATL PE3YJbTaThl IPOCKTHOM WM MCCIEI0BATE/IbCKOW JEATEIbHOCTH, IPH 3TOM
rpaMOTHO HCIOJIb30BaTh HW3YYCHHBIM IOHATUHMHBIA anmapaT Kypca (U3UKH, COIPOBOXK/IATh
BBICTYILJICHUE TIPE3CHTAI[UCH;

® [pU BBIMOJHCHUHU YYCOHBIX NPOCKTOB U HCCICAOBAHUN (DU3UYECKUX IIPOLIECCOB
pacnpeesisaTh 0053aHHOCTH B IPYIINE B COOTBETCTBUU C IOCTABJICHHBIMU 3aJlayaMHU, CICAUTH 3a
BBIMIOJTHCHUEM [UIaHA JACHCTBUM M KOPPEKTUPOBATh €ro, aJICKBaTHO OILICHUBATh COOCTBEHHBIM
BKJIaJl B JICATECJIBHOCTh TPYIIIbI, BHICTPAUBAaTh KOMMYHHUKATUBHOEC B3aUMOJICMCTBUE, MPOSABIISA
TOTOBHOCTH pa3peniaTb KOH(MIUKTHI.

K koHIly 00yueHus B 9 Kitacce NpeaMETHBIC pe3yJbTaTbl HA 0a30BOM YPOBHE JIOJKHEI
OTpa)kaTb C(O)OPMUPOBAHHOCTh Y OO YJAKOIINXCS YMECHUM:

® CIIOJIb30BaTh IIOHATHSA: CHUCTEMa OTCYETa, MaTepuajibHas TOYKa, TPaCKTOpHs,
OTHOCHUTEJIBHOCTh MEXaHUYECKOTO JBHMKECHHUSA, Aedopmauus (yrnpyras, IjacTUYECKas), TPCHHUE,
[EHTPOCTPEMHUTEIILHOEC YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TAKECTH, aOCOIHOTHO
TBEPIOEC TEJIO, LICHTP TSIKECTHU TBEPJAOrO TEjla, pABHOBECHE, MEXAHUYCCKHUE KOJICOAaHUs U BOJIHBI,
3BYK, HH()PA3BYK U YJIbTPa3BYK, JICKTPOMarHUTHBIC BOJIHBI, IIKaja 3JICKTPOMArHUTHBIX BOJIH,



CBET, OJU30PYKOCTh U JaJIbHO30PKOCTh, CIIEKTPhI UCIYCKAHMs M IOTJIONICHHUS, allb(pa-, OeTta- u
raMMa-u3J1y4eHUs, U30TOIIbI, sIICpHAs SJHEPreTHKA;

® pa3jiMyaTh SABJICHUS (pPaBHOMEPHOEC M HEPABHOMEPHOE IPSAMOJIMHEHHOE JIBUKCHUC,
pPaBHOYCKOPEHHOE MPAMOJIMHEIHOE JIBUJKEHUE, CBOOOIHOE MaJICHUE TE/I, PABHOMEPHOE JIBHKCHHE
0 OKPYKHOCTH, B3aMMOJICICTBHE TEJI, PEAKTUBHOEC JIBH)KEHHE, KojieDaTelIbHOE BHIKCHHUE
(3aTyxaromuye U BhIHYKJACHHBIC KOJICOaHUs), PE30HAHC, BOJITHOBOC JIBUKCHUE, OTPAKCHUE 3BYKA,
IPAMOJIMHEMHOE PaclpOCTPaHCHUE, OTPAKECHUE U IPEJIOMJICHUE CBETa, MOJHOEC BHYTPCHHEE
OTpa)XCHHUE CBETa, Pa3j0okKeHUE OCJI0ro CBeTa B CHEKTP M CJI0XKCHUE CIICKTPAJIbHBIX I[BETOB,
JUCIICPCHUSL CBETA, CCTECTBCHHAs pPaJAMOAKTUBHOCTb, BO3HUKHOBECHHUE JIMHECHYATOrO CIIEKTpa
U3JIY4CHHUS) 110 ONMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOLIHX
JaHHOE (PU3UUYECKOC SBJICHUC;

® pacrio3HaBaTh MPOSBJICHUEC U3YUYCHHBIX (DU3UUECKUX SBJICHUN B OKpYXKaroIleM MUpe (B
TOM YHUCIIC (PU3UYECKUE ABJICHUS B IIPUPOJEC: IPWIMBEI U OTJIUBBI, JIBHKEHUE TJIaHeT CoTHEUHOU
CUCTEMBbI, PCAKTUBHOC J[BUKCHHE JKHUBBIX OPraHU3MOB, BOCHPUATHE 3BYKOB XUBOTHBIMHU,
3eMJICTPSACCHHUE, CCCMUYECKHUE BOJIHBI, IIYHAMH, X0, LIBETA TEJI, ONTUYCCKHUE SIBJICHUS B IIPUPO/IC,
OMOJIOTUYECKOE JICMCTBHE BHUAMMOIO, YIBTPAa(PUOIETOBOTO M PEHTTCHOBCKOTO H3JIYYCHUH,
€CTECTBCHHBIN Pa/IMOAKTUBHBIN (DOH, KOCMUYECKHE JTYYH, PaAUOAKTUBHOEC U3JTYYCHHUE TTPUPOTHBIX
MHHEPAJIOB, JCHCTBUEC pPAJUOAKTUBHBIX U3JIYYCHHM HAa OpPraHu3M 4eJOBEKa), IpPU HSTOM
[EPEBOJAUTH MPAKTUYCCKYIO 3a/1a4y B YUYECOHYIO, BBIJACIATh CYIIECTBCHHbBIC CBOMCTBA (IPU3HAKH)
(GU3UYECKUX ABJICHUM;

® ONUCHIBAaTh U3YYCHHBIC CBOMCTBA T U (PU3MUECKUE SIBJICHUS, UCIIONB3YS (DU3UYCCKUEC
BCJIMYMHBI (CpPEAHSS] U MTHOBECHHAsI CKOPOCTh TEJIa IPU HEPABHOMEPHOM JIBUKCHUU, YCKOPECHHUE,
[IEPEMEILCHUE, ITYTh, YIJTIOBAsi CKOPOCTh, CHJIa TPEHHUS, CUJIA YIIPYTOCTH, CHUJIA TAKECTH, YCKOPECHUE
cBOOOJHOTO IaJICHUS, BEC Teja, MMMYJIbC Tela, HUMIYJIbC CHIIbI, MEXaHU4YecKas padoTa u
MOIIHOCTb, IIOTEHI[HAJIbHAS YHEPTUs TeJIa, IIOJHATOr0 Ha/l IOBEPXHOCTHIO 3€MJIH, [IOTCHIIMAIbHAs
YHEPIUs CKATOM MPYKHUHbI, KHHETUYECKasl SHEPrus, MOJHas MEXaHU4YECKas SHEPrusi, Nepuol u
yacToTa KoyicOaHMi, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BbICOTA TOHA, CKOPOCTh CBETA, ITI0KA3aTelb
MpPEIOMIICHUS CpEibl), MPU OMUCAHUM MTPABUJILHO TPAKTOBATh (DM3UYECKUN CMBICI UCIIOJIb3YEMBIX
BCJIIMYUH, 0003HAYCHUS U CAUHUILI (PU3UUECKUX BEJIMYUH, HAXOAUTh (POPMYJIbI, CBS3BIBAIOIIINE
JaHHYK (U3UYECKYK BEJIWYMHY C JPYTMMH BEJIUYMHAMH, CTPOUTH TIpaUKHd H3YYCHHBIX
3aBUCUMOCTEH (DU3UYECKUX BEIIUYUH;

® XapaKTepH30BaTh CBOMCTBA TeJ, (DM3UUYECKUEC SBIICHUS U MPOLICCChI, UCIIOJIb3Ys 3aKOH
COXPAHCHHUS DHEPIUHU, 3aKOH BCEMUPHOrO TATOTCHUS, MPUHLMII CYIIEPIIO3ULNU CHJI, IPUHIIUII
OTHOCHUTEIBHOCTH ["anmuiies, 3akoHbl Hel0TOHA, 3aKOH COXpaHEHUSI UMITYJIbCA, 3aKOHbI OTPaKCHUS
U TPEIIOMJICHHUSL CBETAa, 3aKOHBI COXPAHECHHUS 3apsJI0BOTO M MaCcCOBOIO YHUCEJ IIPHU SACPHBIX
peakuusxX, IpU HSTOM JlaBaTb CIOBECHYK (OPMYJIMPOBKY 3aKOHA M 3allUChIBaTh €ro
MaTEMaTH4YE€CKOE BhIPAKCHUE;

® OOBSACHATh (PU3MUYECKHE IIPOLIECChI U CBOWMCTBA TEJI, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYALIUM IIPAKTUKO-OPUECHTUPOBAHHOIO XapaKTepa: BIABIIATh IPUUYUHHO--CIICCTBCHHBIC CBS3H,
CTPOUTh OOBSICHEHHUE M3 2—3 JIOTMYECKUX WIaroB ¢ OMNOpOM HAa 2-3 HU3YYCHHBIX CBOMCTBA
GU3UMYECKUX ABJICHUH, (PU3UUYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

e peliaTh pacYETHHIC 3aa4M (OMUPAKOIUEC Ha CUCTEMY U3 2—3 YpaBHEHUM ), UCIIOJIb3YS
3aKOHBI U (POPMYJIbI, CBA3BIBAKOIINE (DU3UUYECKUE BEIIMYMHBI: HA OCHOBE aHaIM3a YCJIOBHUS 3a/1a4U
3allMChIBATh KPATKOE YCJIOBHE, BBISABIISATh HEIOCTAIOIIUEC WJIM U30BITOYHBIC JAaHHBIC, BRIOUpPATh
3aKOHbI M (OpPMYJIbl, HEOOXOJMMBbIC [JIsI PEHICHUSA, MPOBOAUTH pPacC4YEThl U OICHUBATH
pPEATMCTUYHOCTD IMOJTYYEHHOTO 3HAaUYCHUS (PU3UYECKON BEIMYUHBI;

® pacro3HaBaTh NpPOOJIEMBbI, KOTOpPbIE MOKHO PpPEIIUTh MpPH TMOMOIIM (U3HIECKHUX
METO/IOB, MCIIOJIb3ysd OINKUCAHUE WCCIICAOBAHUSA, BBIJACIATh MPOBEPIECMOEC MPEAIIOIOKECHUEC,
OLICHUBATh  I[PaBUJIBHOCThb  IIOpSJIKAa  IPOBECACHUS  MCCIICOBAHUs, JICJaThb  BbIBO/IBI,
UHTEPIPETUPOBATH PE3YJIbTaThl HAOIKOACHUMN U OIBITOB,;



® [IPOBOJUTH OMBITHI MO HAOIIOICHUK (PU3UUYECCKUX SBJICHUN WM (PU3UUECKUX CBOMCTB
Tell (M3ydeHUe BTOporo 3akoHa HerOTOHA, 3aKOHA COXpaHEHUsSI YHEPTrUM, 3aBUCUMOCTh MEPHOA
KOJICOAHUM MPYKUHHOTO MasiTHUKA OT MAaCChl I'Py3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTB OT
aMIUIUTYAbl MaJIbIX KOJICOAHUM, NIPSIMOJIMHEHHOE PAacCIpOCTPAaHCHUE CBETA, pPa3JIoKEHUE OesIoro
CBETA B CIEKTP, U3YYCHUEC CBOMCTB M300paKCHHUSA B IJIOCKOM 3€pKajie U CBOMCTB HU300pakKCHUS
npeJaMeTa B COOUparolley JTUH3€E, HAOIKACHUE CILUIOMIHBIX U JIMHEUYATBIX CIICKTPOB U3JIYYCHUS):
CaMOCTOSITE/IbHO COOMpaTh YCTAaHOBKY M3 U30BITOUHOIO Habopa 000pya0BaHMSs, OMUCKHIBATE XO/1
OMBITA U €r0 Pe3yJIbTaThl, (POPMYJIUPOBATH BBIBOIbI;

® [IPOBOJAUTH MPU HEOOXOAUMOCTH CEPUIO TPSIMBIX M3MEPECHUM, OMNpEeiss CpeHee
3HAUCHUE U3MepsieMOol BeIUUMHBI ((POKyCHOE paccTosiHME coOMparoliell JUH3bI), 000OCHOBBIBATh
BBIOOp cioco0a u3MepeHus (M3MEPUTEIBLHOTO IIPUOOopa);

® [IPOBOJAUTH HUCCICAOBAHME 3aBUCHUMOCTEH (PU3MYECKUX BEJIMYUH C HMCMOJIb30BaHUEM
IPAMBIX U3MEPEHUM (3aBUCHUMOCTh NMYTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM [BHKEHUH 0Oe€3
HayaJlbHOM CKOpPOCTH, IMEpHOJa KOJICOAHUM MaTEeMAaTUYECKOr0 MasiTHUKA OT [JIMHbl HUTH,
3aBUCUMOCTH yIJla OTPaXKCHUs CBETa OT yrJia MaJCHUs U yIJla IMPEJIOMJICHUS OT yrjia MaJCHUsA):
MJIAHUPOBATh MCCICAOBAHUE, CAMOCTOATEIBHO COOUpaTh YCTAaHOBKY, (PUKCUPOBATh PE3YJbTAThI
MOJYYCHHON 3aBUCUMOCTH (PU3MYECKHUX BEJIMYMH B BUE TaOIUI] U Tpa()UKOB, A€IaTh BBIBOJKI 11O
pe3yJibTaTaM UCCIICIOBAHHUS;

® [IPOBOJUTH KOCBCHHBIC HU3MEpPCHUSA (PUBUUYECKUX BEIMYUH (CpeaHsSsi CKOPOCTh U
YCKOPEHHE TeJla IIPU PaBHOYCKOPEHHOM JIBUKCHHUH, YCKOPEHHUE CBOOOHOTO MaJICHUS, )KECTKOCTD
NPYKUHBI, KOA(POULIHUEHT TPEHUs CKOJIbXKCHUS, MEXaHMYECKass padoTa U MOIIHOCTb, 4YacTOTa U
epuo KojicOaHUH MaTEMAaTUUYECKOTO U IMPYKUHHOTO MAasTHUKOB, ONITUYECKAs CUJIa COOMparoIch
JIMH3bl, pPAJUOAKTHUBHBEIN (OH): TUIAHUPOBATh HM3MEPEHUs, COOMpaTh HSKCICPUMEHTAIBHYIO
YCTAaHOBKY M BBIIOJIHATh U3MEPEHUSA, CIICAYS MPEI0KCHHON HHCTPYKIIUU, BEIYUCIIATh 3HAYCHUE
BCJIMYMHBI M aAHAJIU3UPOBATh IIOJIYYCHHBIC pE3yJbTaThl C YYETOM 3aJlaHHOM MOrPELIHOCTH
U3MEPCHUM;

e coOmrojaTh IpaBUJIa TEXHUKU Oe30mMacHOCTH TIipu  padore ¢ 1adopaTOpPHBIM
000pya0BaHUEM;

® pa3inyaTh OCHOBHBIC MPHU3HAKU H3YYCHHBIX (PU3UUYECKUX MOJICIICH: MaTepuaibHas
TOYKa, a0COJIFOTHO TBEPAOE TEJIO, TOUCYHBIM UCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, [JIAHETApHas
MO/ICJIb aTOMa, HYKJIOHHAs: MOJIE/Ib aTOMHOTO S1/1pa;

® XapakTepu30BaTh IMPUHLMIIBI JACHCTBUSA H3YYCHHBIX NPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB € ONOPOM Ha HUX oOnucaHus (B TOM 4YHCJIC: CIHIOMETP, JAaTUYMKU I10JIOKCHUS,
pacCTOSHUS W YCKOpPEHHUS, pakera, 9XO0JI0T, OYKH, MNEpUCKOom, (oToamnmapar, ONTHYECCKHE
CBETOBO/Ibl, CIEKTPOCKOII, JIO3UMETp, Kamepa BuiibcoHa), HCIOJB3ysAd 3HAHUA O CBOMCTBax
(GU3UMYECKUX ABJICHUN U HEOOXOIUMbIC (PU3UUECKUE 3aKOHOMEPHOCTH;

® HCIOJb30BaTh CXEMbI U CXEMAaTUYHBIC PUCYHKU MU3YYCHHBIX TEXHUUYECKUX YCTPOUCTB,
U3MEPUTEIIBHBIX TPUOOPOB U TEXHOJIOTHYECKHUX IIPOLIECCOB MPU PEUICHUHU YYCOHO--TIPAKTUUECKUX
3a/la4y, ONTUYECKHUE CXEMbI I IOCTPOCHUS M300paKCHUM B IJIOCKOM 3€pKajie U coOMparolle
JINH3E;

® [PUBOJAWTH MpPUMEPHl (HAXOAUTh HUHPOPMAIUKD O MpPUMEpax) MNPaAKTUUYECKOTO
MCII0JIb30BaHUs (PU3UYCCKUX 3HAHHMI B MOBCEJIHEBHOM KU3HM IS 0OecrieYeHHus: OE30MacHOCTH
npu oOpameHud ¢ NpudopaMM MW TEXHUYECKUMHM YCTPOMCTBAMHM, COXPAHCHHUS 3J0POBBS H
COOJIIOICHUSI HOPM 3KOJIOTUUYECKOTO MOBEICHUS B OKPYKAKOIICH Cpe/Ic;

® OCYIICCTBIATh NOUCK uHpopMamuu ¢uzndeckoro cojacpxkanusa B HHTepHeTe,
CaMOCTOSTE/IbHO (DOPMYIUPYS TIOUCKOBBIM 3allpOC, HAXOAUTh MYTH OMPE/ICICHUS JOCTOBEPHOCTH
MOJYYECHHON MH(OpMALIMU Ha OCHOBE UMECIOIIMXCS 3HAHUM U JOTOJHUTEIbHBIX HCTOUHUKOB;

® JCIOJIb30BATh IIPU BBIMOJHECHUU YYCOHBIX 3a/JaHUH HAYYHO--TIONYJISIPHYIO JIUTEPATYPY
GU3NYECKOro CoaepKaHMs, CIIpaBOYHBIC MaTepHalbl, pecypchl ceTu UHTepHET, BIaaeTh



npuéMaMHi KOHCIICKTUPOBAHHUsA TEKCTa, IpeoOpa3oBaHUsl HMH(OpMALMU M3 OJHOM 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

® Co03/1aBaTh COOCTBEHHBbIC MMUCBMEHHBIC U YCTHBIC COOOIICHUS HA OCHOBE MH(pOpMALINU
M3 HECKOJIbKMX MCTOYHUKOB (PU3MUECKOrO COJACpkKaHUs, MYOJIUYHO MPECTABIATh PE3YyJIbTaThl
NPOCKTHOW WM HCCJIEI0BATCIbCKON JEATEIBbHOCTH, MNPH HSTOM TPAMOTHO MCIOJIb30BaTh
M3YYCHHBIH MOHATUMHBIN allapaTr u3y4yaeMoro pasjeia (pM3UKH U COMPOBOIXK/IATh BBICTYILICHHE
npe3eHTaluel ¢ y4éTOM 0COOCHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC

Ne ni/m

HaunmenoBanue pasjiesioB H TeM
NPOrpaMMbl

KosuuecTBo 4acoB

Bcero

Konrpoibubie
padoThbl

IIpakTHUYecKkue
padoThbI

JJIeKTpOoHHbIe (HH(pOBbLIE)
oOpasoBaTeJIbHBIE pecypcChbl

Pa3zjgen 1. @u3HKa M €€ poJib B MO3HAHHH OKPY/KAIOILEro MHpa

1.1 dusuka - HayKa O NPUPOJE 2

1.2 DuU3n4YecKHe BEITMYUHDI 2 1

13 EcTecTBeHHOHAaY4YHbIN METO ) 1
' MO3HAHUA

Wroro no pazaeny 6

bubmuoreka [{OK
https://m.edsoo.ru/7{416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDII 7 xknacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video_lesson,video&su
bject program 1ds=31937342
bubanoreka 1{HOK
https://m.edsoo.ru/7{416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDII 7 xnacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template,video_lesson,video&su
bject program 1ds=31937342

Pa3zjen 2. [lepBoHavyajibHbIe CBeJeHHSI 0 CTPOCHHH BellleCcTBa

2.1

CTpOCHHC BCIICCTBA

1

2.2

I[BI/DKCHI/IC H B3aHMOI[CﬁCTBHC qaCTHI
BCHICCTBA

bubnnoreka 1{OK
https://m.edsoo.ru/71{416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MBI 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video lesson,video&su
bject program ids=31937342




25 ArperaTtHble COCTOSIHUSI BEIIIECTBA

Hroro no pazgeny

bubnnorexa 1{OK
https://m.edsoo.ru/7{416194
POIII 7 knacc
https://resh.edu.ru/subject/28/7/
MDII 7 knacc

https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video_lesson,video&su

bject_program 1ds=31937342

Pa3pnen 3. /IBH:KeHHE M B3AHMOICHCTBHE TeJl

3.1 MexaHnuecKoe IBHKEHHUE

bubdmuoreka [{OK
https://m.edsoo.ru/7{416194

POIII 7 xiacc
https://resh.edu.ru/subject/28/7/

MDII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases

=lesson_template.video lesson,video&su
bject_program 1ds=31937342

3.2 Wuepuwms, macca, IJI0THOCTh

bubnnorexka 1{OK
https://m.edsoo.ru/7{416194

POIII 7 xnacc
https://resh.edu.ru/subject/28/7/

MDBII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases

=lesson_template.video lesson.video&su
bject program 1ds=31937342

3.3 Cuna. Buasl cun

14

bubnnorexa 1{OK
https://m.edsoo.ru/7{416194

POIII 7 xiace
https://resh.edu.ru/subject/28/7/

MDII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video lesson.video&su

bject_program ids=31937342

Hroro no pazgeny

21




Pa3jnen 4. JlaB/ieHue TBEPABIX TeJl, dKHAKOCTEH H ra3oB

bubnnorexa 1{OK
https://m.edsoo.ru/7{416194

POIII 7 xiacc
https://resh.edu.ru/subject/28/7/

MDIII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video lesson,video&su
bject_program_1ds=31937342

Hasnenue. Ilepenaya naBnenus
4.1 TBEP/ILIMHU TEJIAMHU, KUJIKOCTAMHU U 3
razaMu

4.2 JlaBieHHe KHJIKOCTH 5 bubmuoreka [{OK
https://m.edsoo.ru/71416194
P3III 7 xnacc
https://resh.edu.ru/subject/28/7/

4.3 AtmocdepHoe 1aBiaeHHe 6 MDII 7 knacc

https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video_lesson,video&su

bject program 1ds=31937342

bubnnorexa 1{OK
https://m.edsoo.ru/71416194

POIII 7 xnacc

4.4 JleiicTBHE )KUIKOCTH U ra3a Ha 5 1 3 https://resh.edu.ru/subject/28/7/

' NOrPYKEHHOE B HUX TEJIO MDII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases

=lesson_template,video_lesson,video&su
bject_program_i1ds=31937342

WUtoro no pazgeny 21

Paszgen 5. Padora m1 MOIIHOCTL. DHEpPrust

51 PaboTa u MOIITHOCTH 3 1 bubnnorexka 1{OK
https://m.edsoo.ru/7{416194
POIII 7 knacc
https://resh.edu.ru/subject/28/7/

5.2 [IpocTbie MEXaHU3MBI 5 1 MDII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video_lesson,video&su
bject_program_ids=31937342




bubnnorexa 1{OK
https://m.edsoo.ru/7{416194
POIII 7 xnacc

53 T — 7 I I https://resh.edu.ru/subject/28/7/

' MDII 7 knacc
https://uchebnik.mos.ru/catalogue?aliases
=lesson_template.video_lesson,video&su
bject_program 1ds=31937342

Wroro no pazgeny 15
OBLIEE KOJIMHECTBO YACOB I1O 63 3 12
[IPOI'PAMME

TEMATHYECKOE INTAHUPOBAHUE
8 KUIIACC

KosmuecTBO yacos
HaumeHnoBaHue pa3jie/ioB H TeM DJIeKTpOoHHbIE (HH(ppOBLIE)

IPOrpamMMbl Bcero KonTponkaxie lipaxTmyeckne o0pasoBaTe/IbHbIE PeCypChl
padoThI padoThI

Ne n/m

Pazaes 1. TemtoBbie sIBJICHUS

bubnuoreka [{OK https://m.edsoo.ru/7f4181ce
POIII 8 xiacc https://resh.edu.ru/subject/28/8/
MO 7 knace

https://uchebnik.mos.ru/catalogue?aliases=less

on_template,video_lesson.,video&subject prog
ram 1ds=31937342

1.1 CrtpoeHue ¥ CBOMCTBA BEIIECTBA 7

bubnmoreka [{OK https://m.edsoo.ru/7f4181ce
POIII 8 knacc https://resh.edu.ru/subject/28/8/
MDOIII 7 knacc

https://uchebnik.mos.ru/catalogue?aliases=less

on_template,video_lesson,video&subject prog
ram_1ds=31937342

12 Temnossie mponeccsl 21 1 5

WUtoro no pazaeny 28

Pa3zjen 2. DieKkTpuyecKHe H MATHUTHbBIE SIBJICHHS




bubnmoreka [{OK https://m.edsoo.ru/7f4181ce
POIII 8 knacc https://resh.edu.ru/subject/28/8/
MDII 7 knace

7 1 https://uchebnik.mos.ru/catalogue?aliases=less

on_template.video lesson.video&subject prog
ram_1ds=31937342

DNEKTPUUYECKHUE 3aps/ibl. 3apsyKEHHbIE

2.1 %
TeJIa ¥ UX B3aUMOJECHCTBHE

bubnuoreka L{OK https://m.edsoo.ru/7f4181ce
POIII 8 knacc https://resh.edu.ru/subject/28/8/
MDOIII 7 knacc

https://uchebnik.mos.ru/catalogue?aliases=less

on_template,video_lesson,video&subject_prog
ram _1ds=31937342

2:3 MarsuTHbIE ABIICHUS 6 1 155 bubtmuoreka [OK https://m.edsoo.ru/7t4181ce

2.2 [ToCTOSIHHBIN IIEKTPUYECKUN TOK 20 1 7

POIII 8 xiacc https://resh.edu.ru/subject/28/8/
M5B 7 knace
https://uchebnik.mos.ru/catalogue?aliases=less
on_template,video_lesson,video&subject_prog
ram_ids=31937342

bubnuoreka [{OK https://m.edsoo.ru/7f4181ce

2.4 DNEeKTPOMAarHUTHasL UH YKL U 7

WUroro no pazaeny 40

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 68 3 14.5

TEMATHYECKOE INTAHUPOBAHUE
9 KUIIACC

Ko/inuecTBO 4acos
HaumenoBaHue pa3jie/ioB H TeM '

NpOorpaMmmsl Bcero

JJIeKTpOHHbIE (HH(pPOBbLIE)

Ne ni/n
oOpa3oBaTe/IbHbIE pecypchl

KonTtpo/bHbie IIpakTHueckne
padoThl padoThbI

Pazgen 1. MexannueckKHe siBJICHHUS

1 Mexanudyeckoe ABUKEHHUE U 10 I bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
' CrIOCOOBI €ro ONMUCaHus POIII 9 knacc https://resh.edu.ru/subject/28/9/




MDIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template,video_lesson,video&subject progra
m_ids=31937342

1.2 B3aumoaeiicTBue Ten 14

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/
MDIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template,video_lesson,video&subject progra
m_ids=31937342

1.3 3aKOHBI COXpAaHEHUS 8

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/
MDOIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template.video_lesson.video&subject progra
m_ids=31937342

WUroro no pazaeny 32

Pazgen 2. MexaHHYeCKHE KOJICOAHHUS U BOJIHBI

5.5 | Mexannueckue Kojiebanus 6

22 Mexanudeckue BOJIHBI. 3BYK 6

WUroro no pazaeny | 12

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/
MDOIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template.video_lesson.video&subject progra
m_1ds=31937342

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/
MDOIII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template,video_lesson,video&subject _progra
m_ids=31937342

Pa3nen 3. 3J1€KTp0MaFHHTHOE MoJI€ H JJICKTPOMAIrHHTHBIC BOJIHBI




SHeKTPOMaF HHTHOC I10JIC H

bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/
MDIII 9 knacc

3.1 NIEKTPOMArHUTHBIE BOJIHBI . https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template.video lesson.video&subject progra
m_1ds=31937342

Wroro no pazgeny 5

Pazgen 4. CBeToBbIC SIBJICHHSA
bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
POII 9 knacc https://resh.edu.ru/subject/28/9/
MDIII 9 knacc

4.1 3aKOHBI paCIIPOCTPAHEHUS CBETA B https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template.video lesson.video&subject progra
m_1ds=31937342

4.2 JIuH3bl M onTHYECKUE NPUOOPDI 4 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/
MDOIII 9 knacc

43 Paznoxenue 0ejyioro cgera B CIIEKTP 2 https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template.video lesson.video&subject progra
m_ids=31937342

Wroro no pazaeny 10

Pa3pgea 5. KBanToBbBIC SIBJICHHSA
bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
PO 9 knacc https://resh.edu.ru/subject/28/9/

51 Hcnyckanue u noriaoueHne cBeTa 3 MDOIII 9 knacc

: aTOMOM https://uchebnik.mos.ru/catalogue?aliases=lesso
n_template.video_lesson.video&subject progra
m_1ds=31937342

5.2 Crpoenue aTOMHOTO siApa 3 bubnuoteka L{OK https://m.edsoo.ru/7f41a4a6
POIII 9 knacc https://resh.edu.ru/subject/28/9/

9.3 SlnepHble peakuu 3

MDIII 9 knacc




https://uchebnik.mos.ru/catalogue?aliases=lesso

n_template,video_lesson,video&subject progra
m_ids=31937342

Wroro no pazgeny

OBLIEE KOJIMYECTBO HACOB I10
[TPOI'PAMME

638

15




