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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMa no (u3MKe Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs COCTaBJeHA Ha
OCHOBE TOJOXEHUH M TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeamera «PusuKa.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HAIpaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3y4eHUs (QHU3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMe mo (¢u3uMKe YUUTHIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO
npeamera B peanmm3anuu  TpeboBanuitk DPI'OC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHbIM  pe3yJibTaTaM  OOy4eHHs, a  TakXKe  MEXIpPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4EOHBIX MPEJMETOB HA YPOBHE OCHOBHOTO 00IIET0 00pa30BaHusl.
[IporpammMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAciieHre y4yeOHOro MaTepualia 1o rojam
oOyueHust (o KJjaccam), HpeAjsaraeT IPUMEPHYIO IOCIEAOBAaTEIbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSA HPEAMETHOIO COJEpXKaHHUA M Y4€Te BO3PACTHBIX
0COOEHHOCTEHN 00yUaromuXxcs.
[Tporpamma no usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKONW TOMOIIU YIUTEIO
B CO3JIaHMM paboueil mporpamMmsbl 10 y4eOHOMY IpeIMETY.
@dusmka gBISETCS CUCTEMOOOPa3yIOLIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
MOCKOJIbKY (hp3MUecKre 3aKOHBI JIeKAaT B OCHOBE IPOIECCOB M SIBICHUH, N3y4aeMbIX XUMHEH,
Ouonoruelt, actpoHoMuer U (puznyeckoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHUpa, TPEAOCTaBIsSET Haubosee sICHble 00pa3lbl NPUMEHEHHs HAydHOTO METoJa
MO3HAHUS, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.
Opna U3 TNaBHBIX 3a7a4 (U3NYECKOro 00pa3oBaHUsl B CTPYKType oOuliero oopa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0yJaromuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb!
® HAy4YHO OOBSACHATH SIBJICHUS,
® OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHMS;
® MHTEPHPETUPOBATH JAHHBIE W MCIOJNb30BaThb HAy4YHBIE JOKA3aTENIbCTBA MJIS
MIOJIyYEHUS BBIBOJIOB.
[lenn u3yuyeHus (UMK HAa YPOBHE OCHOBHOI'O OOIEro OOpa30BaHUS OMpPENEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaqu3ylOmUX OCHOBHBIE 001Ie00pa3oBaTeNbHbIE MPOTrPAMMBL,
yrBepxkaA€HHON pemenneM Kosnernn MunucrepctBa npocsemienust Poccuiickont denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus puanku:
e npuoOpeTeHHe HHTepeca M CTpeMJIeHHMs] OOydaloluXcsi K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOoJleé TMO3HaHUA U  (QOopMHpPOBaHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysbTaTa U3y4E€HUS OCHOB CTPOCHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;



e (opmupoBaHUE TPEACTABICHUN O pon (PU3MKHU AJIT PA3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymel mnpodeccuoHaIbHOMN
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HarpaBJICHUH.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1aY:

e [puoOpeTeHue 3HAHWKA O JAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH M  OOBACHATH (PUINYCCKUE SIBICHUS C
MCIOJIb30BaHUEM TIOJyYEHHBIX 3HAHUI;

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HAOIIOJaTh MPHUPOAHBIC SBIECHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PabOTHl W SKCIEPUMEHTANbHBIE MCCIEAOBAHUSA C HCIOJIb30BAHHEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3MKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATHLHON ACSITeILHOCTH, CBI3aHHBIME C (U3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS

oTBoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENI0).

[Tpennaraemslii B mporpamMme no (Gpusmke nepeyeHsb Jab0paTOPHBIX pabOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTBITOB C YUETOM MHIUBUYaIbHBIX OCOOCHHOCTEN 00Y4aIOIINXCs, CIIUCKA SKCTIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOLIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. Gusnyeckue SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenuuuHbL. M3Mmepenue Qusnueckux BenuuuH. Pusnmyeckue HpUOOPBHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka m apyrue ecTecTBEHHbIE HAayKH HM3Yy4aloT mpuponay. EcTecTBeHHOHay4 HBII
METOJI IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAy4YHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,

SKCIIEPUMEHT TIO0 TMPOBEPKE THUIOTE3, OOBACHEHHE HabOmomaeMoro sBieHus. OnucaHue
(UBUYECKUX SBJICHUH C ITOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. Mexanuueckue, TeIUIOBbIC, SJIEKTPUIECKHE, MATHUTHBIC, CBETOBBIC SIBJICHUS.

2. dusnueckue MpuOOPHI U MPOLEAYpa MPSAMBIX U3MEPEHUI aHATIOTOBBIM M IU(POBBIM
puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

W3mepenne teMiiepaTypbl NpH IIOMOIIM JKUAKOCTHOIO TEPMOMETpA M JAAaT4MKaA
TeMIepaTypsbl.
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6. IlpoBeneHue wuccieqoBaHHUS MO MPOBEPKE THIOTE3bI: NaJbHOCTh MONIETA IAPHKA,
MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIE, YeM OOJIbIIIE BHICOTA MTyCKA.

Pa3nen 2. [lepBonayaibHble CBeleHUs 0 CTPOEHHH BellleCTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBUKEHHUS YaCTHUI[ C TEMIIEPaTypoOi.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHhIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BEIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. Omenka quamerpa aToMa METOJIOM PAZIOB (C HCTIONb30BaHUEM (oTorpaduii).

2. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHHe U B3aUMO/ieiicTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tell. Macca kak Mepa umHepTHocTH Tena. IlnotHocts BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ttein. Cuna ymnpyroctu u 3akoH ['yka.
N3mepenne cuibl ¢ MOMOIIBIO JUHAMOMeTpa. fIBieHue TAroTeHus W cuia Tsokectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne cKkopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUSI.
Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownpE

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUS (IIAPUKAa B KUIAKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpezneneHue cpenHedl CKOPOCTH CKOJBXEHUA Opycka WIM IIapHKa [0 HAKIOHHON
MJIOCKOCTH.

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTshKeHHs (IepopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHUSI OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

Pa3nen 4. laBienune TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Jasnenue. CriocoObl yMEHBIIICHUS U YBeTHYEHUA aBieHus. [{aBienue rasza. 3aBUCUMOCTD
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
rnyounsl.  [mapocratmueckuii  mapagokc. CooOmiarommecs cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6omoukn 3emmu. Onwir Toppudennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 1 wu3MepeHus
aTMoc(epHOTo JaBICHHUS.

JlelicTBHE )XUJIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Tejo. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [TnaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

Ilepenaya naBieHUs KUIKOCTHIO U Ta30M.
Coo0mraroniecs: CoCy/Ibl.

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



3aBUCHMOCTh BBITAJIKMBAIOIICH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

VYcnoBue miiaBaHMs TeN: IUIABAaHUE WIM IMOTPY>KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IUIOTHOCTEH TENA U KUJKOCTH.

Jlabopamopuwie pabomol u onvimol.

1.

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJIE OT 00bEMa MOTPYKEHHOU B KHUIKOCTh
YacTH TeJna.

OnpeneneHre BBITAJKUBAIOMIEH CHIIbI, JIEUCTBYIOIIEH Ha TeJO, MOrpyKEHHOE B
KUIKOCTb.

IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CHIBL, JACUCTBYIOLIEH Ha TeEJIO B
KHUAKOCTH, OT MaccChl Tela.

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, IECHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrpyKEHHOHN B KUIKOCTh YACTH Te€Ja U OT IUIOTHOCTU
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.
Mexanunueckast pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MBbI: pbIyar, 6.]'IOK, HaKJIOHHasa IIJIOCKOCTb. HpaBI/IJ'IO PaBHOBCCHA

pbliara.

HpI/IMCHCHHC I[IpaBujila paBHOBECHUA pbIdyara K 6J'IOKy. «3010TOC IIpaBUJIO» MCXAaHHKH.

KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOTO BHJIa MEXaHUUYECKOW SHEPTHUH B IPYroil. 3aKOH COXPAHEHUS YJHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepbl NpOCTHIX MEXAaHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Omnpenenenue pa®oOTBl CHJIBI TpPEHUS NpPU PABHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KUIACC

Pasznen 6. TensioBbIe SIBJIEHH.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpUM CTPOCHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEPKIAIOIINE OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauuBaHWE M KanoWUIIpHbIE siBlieHUs. TeroBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YaCTHII.
Buytpennsiss sHeprusi. CrnocoObl HU3MEHEHMs BHYTPEHHEW OSHEprum: Temonepenadya u
coBepieHre padoThl. Busl Temonepeaauu: TeIIONPOBOJHOCTh, KOHBEKIHS, U3TyUECHHUE.



KommuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BEIIECTBA. 1€INIOOOMEH M TEIJIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBrneHue u OTBEpJeBaHUE KPUCTALTUYCCKHIX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIIMBA. Y JIeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpunnuner pabotel TeroBbix aBuratenei KIIJ[ TemmoBoro asuratens. TermioBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABUKEHUS.
Habmonenue nuddysun.
HabGmronenue siBieHnit cMauyuBaHUs M KalTWJUISIPHBIX SIBJICHUH.
HabGmronenue TeniaoBoro pacuimpeHust Tel.
W3meHenune naBiaeHus ra3a Ipy M3MEHEHUH 00bEMa U HarpeBaHUU WJIU OXJIaXKJICHHH.
[TpaBuiia u3MepeHus TeMIepaTyphl.
Buae! renonepenaun.
Oxnaxk/IeHue Mpu COBEPIIEHUU PabOTHI.
HarpeBanue nipu coBepiiieHUN pabOThl BHEIITHUMH CHJIAMH.
. CpaBHEHHE TETUIOEMKOCTEH Pa3IMYHBIX BELIECTB.
. Habmronenne kunenus.
. Habnronenue nocTossHCTBa TEMIEpaTyphl MIPHU TUTABJICHHUH.
13. Mopenu TEIIOBRIX ABUTATENEH.
Jlabopamopuwie pabomol u onvimol.
OnbITHI 10 OOHAPYKEHUIO ACHUCTBUS CHUJT MOJIEKYJISIPHOTO TIPUTSKCHHUS.
OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

©CooNORAELDE
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OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpenenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.

OnbIThI, AEMOHCTPUPYIOIIHME 3aBUCHUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3ysbTare TelIonepeaauu u
pabOTHI BHEITHUX CHIL.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BOJIbI.
9. OmnpeneneHne KOMUYECTBA TEIJIOTHI, IOJYYEHHOTO BOJOH MpHU TEIUIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
tes. 3akoH KyrnoHa (3aBUCHMMOCTb CHIJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TNl OT BEJIMYMHBI
3apsI0B U PACCTOSHUS MEXKAY TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKkTpuueckuil 3apsan. CrpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

OJIEKTPUYECKUI TOK. YCIOBHUS CYLIECTBOBAHMS JIIEKTPUUECKOrO0 TOKa. lcTOUuHMKM
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKAa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MIPOBOJIHUKA. YIEJIbHOE CONPOTUBJIEHUE BellecTBa. 3akoH Owma 18 ydacTka Lenu.
IlocnenoBarenpbHOE U MApaIICIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHoOe mMoJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe mosie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa poJia 2JIEKTPUYECKUX 3aps 0B U B3aUMOJCHCTBUE 3aPSyKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE IIEKTPOCKOIIA.
DNeKTpOoCcTaTUYEeCKast UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3mepeHne 21eKTpUYECKOTr0 HaIIPSIKEHUST BOJIbTMETPOM.
. Peoctat u Mara3uH COnpoOTHBIIEHUM.
. B3auMopeiicTBue NOCTOSHHBIX MAarHUTOB.
. MonenupoBaHyre HEBO3MOXXHOCTH pa3/IeJICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccrnenoBanue sBII€HUS 2JIEKTPOMArHUTHOW MHAYKIIUH.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIIEKTPOTreHEePATOP MOCTOSHHOIO TOKA.
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Jlabopamopnwvie padbomot u onvimol.

OnBITH MO HAOTIOCHUIO SJIEKTPU3AIMHU Tl MHAYKIIUEH U MPU CONTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HapsiKEHUSI.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €0 JUIMHBI, TJIOMIAU TTOTIEPEYHOr0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. TIlpoBepka mpaBuiia Ui CUJIbI TOKA MPU MapasieIbHOM COSTUHEHUH PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. Onpenenenne MOIIHOCTH IEKTPUIECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIOUKY, OT HANpPSKEHHS
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. 3yyeHnrie MarHUTHOTO IOl TOCTOSHHBIX MArHUTOB MPH HUX OOBEAMHEHUH U
pa3JesieHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbI TOKa U HalpaBJICHUS TOKA B KaTYILKE.
18. M3yuenue aeicTBUS MArHUTHOTO T0JIs1 HA TPOBOJIHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs U HalpaBJICHUs MHIYKIIMOHHOIO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
NpsMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPABHOMEPHOM
JBUKECHHH.

VYckopenue. PaBHoyckopeHHOe TIpsiMOJIHHEHHOe aBuxkeHne. CBoboaHoe nagenue. OmbIThI
[Nanunes.

PaBHOMepHOE aBWXEHHE MO OKPYXKHOCTH. [lepuoa m yactora oOpamienus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. IlpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUSI CKOJIbKEHUs, Cuila TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBuxenne 1uiaHer Bokpyr Comnnna. IlepBas kocmmueckas ckopocTs. Heecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

Nmnynec Tena. M3smenenue umnyinbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TspkecTH, ynpyroct, TpeHus. CBsi3b

OHCPIuun

nu pa6OTBI. HOTGHHI/IaJ'IBHaH OHEprusa TCEJ1a, IMOAHATOrO Hald IOBEPXHOCTHIO 3CEMIIM.

IToTrenumanpHas 3Heprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHEHHE TMyTEH W TPACKTOPHUU ABIKEHHS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJI OTCUYETA.

3. H3mepeHue CKOpOCTH U YCKOPEHUS NPSIMOJUHEHHOTO IBUKEHUS.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOIO JABHKEHHUSL.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOUHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT MaccChl Teja U IeHCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Npyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3AUMOJICHCTBUHU TEII.

12. CoxpaHeHue UMITyJIbCa IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM Ha/IEHUH.

16. CoxpaHeHnue MeXaHWYECKON SHEPTHH MTPH JBMXKEHUH TEJIa 0] IEHCTBUEM TPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapUKA WK TEJIEKKH.

2. OmnpeneneHune CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM JBHKCHHS INapHKa IO
HAaKJIOHHOM INIOCKOCTH.

3. OrmpeneneHne yCKOpPEHUs Tejda MPU PAaBHOYCKOPEHHOM JBM)KEHUH 10 HAKIOHHOMN
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTHU IMYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBH)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

6. HccrmemoBaHue 3aBHCUMOCTH CHIJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAJIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHue KECTKOCTU NPYKUHBI.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU3OHTAIILHON TOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCEIIOJABH>XKHOI'O U ITOABHXKHOI'O OJIOKOB.

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. Mexanudeckne KoJ1e0aHusI H BOJIHBI.

KonebarenbHoe nBmxkeHue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWA: MEpPHOJ, YacToTa,
aMIIuTyna. MareMaTudecKuidi W NPYKUHHBIA MasTHUKH. l[IpeBpamieHne 5>HEpruv mpu
KoJIe0aTeIbHOM JIBHIKEHUU.

3aryxarmue konebanus. BeiHykIeHHbIe KoneOanus. Pesonanc. MexaHWuecKrue BOJHBI.
CaoiicTBa Mexannueckux BOJH. [IpogonpHbie U nonepeyHbie BOJIHBL. JIJIHA BOJIHBI U CKOPOCTH
e€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3Byk. ['poMKOCTH 3ByKa U BbIcOTa TOHA. OTpaskeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CUIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE NPOJ0JIbHBIX U NONEPEUHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJa KoJaeOaHHd MPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojJeOaHUI MOJBEIIEHHOIO K HUTH Tpy3a OT
JUIHBI HUTH.

4. WccrnenoBaHue 3aBHCHMOCTH TEPHO/A KOJEOAHUH MPYKUHHOTO MasTHHUKA OT MacChl
rpysa.

5. IIpoBepka HE3aBUCHUMOCTH IEpHOAA KoyeOaHUN Tpy3a, MOABELICHHOTO K HUTH, OT
Macchl rpysa.

6. OnbITEl, JEMOHCTPUPYIOMIME 33aBHCUMOCTh TMEpuoia KOJEOaHWH TPYKHHHOTO
MasiTHAKA OT MacChl rpy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEKTPOMarHuTHOE TI0JIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BoJH. [IIkaa 3eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHMEe 3JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoja cera. CKopocTh cBeTa. BonHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBOIICTBA JIEKTPOMArHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBast monens cBera. Mcrounuku cBeta. [IpsimonuHelHOe pacnpOoCTpaHEHUE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnoap3oBaHue MOJIHOTO BHYTPCHHCTO OTPAKCHHUA B OIITUYCCKUX CBCTOBOAX.

Jlunza. Xox nyuedr B nmH3e. Omnrtuyeckas cucrema (oToanmapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HptoToHa. CriojkeHne CIEKTPaTbHBIX I[BETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[TpsimonuHEIHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenne n300paXkeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
IIpenomiuenue ceera.

ONTUYECKUN CBETOBOJI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBarole JIMH3E.

[Tonryuenue n300pakxeHUil ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus goroamnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mogens riiasa.

11. Paznoxxenue 0enoro cBeTa B CIEKTP.

12. Tlony4enune 6enoro cBera Mpu CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeul.

1.
2.
3.

N o oab

HccnenoBanue 3aBUCHMOCTH yTJIa OTPAKEHHSI CBETOBOT'O JIy4a OT YIJjla Ma/IeHHS.
N3ydenue xapakTepuCTHK N300paXeHUs IIpeMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n3o0paxeHnit C MOMOIIbIO COOMPAOLIEH JTUH3BI.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl O BOCIPHATHIO I[BETa MPEIMETOB NPU HX HAOMIOJEHUM Yepe3 IIBETOBBIE
(GUIBTPBI.

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mozaenb aroma. Mojens atoma bopa. Mcnyckanue n
norsiouieHre ceera atoMoM. KBauTsl. JInHelHYaTbie CIEKTPHI.

PagnoaktuBHOCTh. Aubda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxmonnas mopens aromHoro sgpa. HW3orombel. PaamoaktuBHble mnpespamenus. Ilepnon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHbI COXPaHEHMs 3apsI0BOIO U MAaCCOBOI'O YHUCEI. DHEPIHUs CBA3H
aToMHbIX saep. CBsa3p Macchl W dHepruu. Peakumm cuHTe3a W AeneHus suaep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIeMcTBUA paguOAKTUBHBIX U31yYEHUN HA KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus usny4eHus NpUpOAHBIX MUHEPAJIOB U MPOAYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M JMHEHYATHIX CIIEKTPOB U3TY4CHHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE HSHEPIMM YaCTHIBI 10 TOPMO3HOMY NyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICPIKAHUS U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUINXCsl, BRHIOPABIINX STOT Y4eOHBINA PEAMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNpeMETHBIX IJIAHUPYEMbIX PE3yIbTaTOB 00ydeHHs, (OpMUPYETCS E€CTECTBEHHOHAY4YHAas
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOIOB HCCIICJAOBAHMS SBJICHHH MPHUPOIBI U TEXHHKH,
OBIIQJICHUE YMEHHSIMU OOBSICHATh (U3UYECKUE SIBICHUS, MPUMEHSS IOJyYEeHHBIC 3HAHHA,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHLHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yercs 3a CYET TOoro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE ITOJIYUYEHHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSICHATH (PU3MUECKHE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

MCIOJIb30BaTh HayuHbIE€ METOJbI MCCIEAOBaHUSA (PU3NYECKUX SBICHHUM, B TOM YHCIE IS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HarpuMmep, MPAaKTUYECKOrO HCIOJIb30BaHUS PA3IMYHBIX HCTOYHHUKOB SHEPrMM Ha OCHOBE
3aKOHA MPEBPAIIECHUS U COXPAHEHUS BCEX U3BECTHBIX BUI0B SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06p330BaTeHBHBIX PE3YJIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

] mposiBJICHHE MHTEPECA K HCTOPUH H COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pr3uvecKkoin
HayKU;

(] IEHHOCTHOE OTHOIIEHHE K JOCTHXKEHUSM POCCUICKUX YUEHBIX -(DU3HUKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

] TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ IPAKTHYCCKUM ITPUMCHEHHEM JOCTHKCHUH (PU3UKH;

[J 0CO3HAaHHE BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B I€ATEIbHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[] BOCHIPHUSTHE ICTETUYECKUX KauecTB (PU3MUYECKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

[] oco3HaHME ICHHOCTH (DU3MYEeCKOW HAyKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MUPA,
OCHOBBI Pa3BUTHUs TEXHOJIOTUH, BAXKHEUIIIEN COCTABIAIOLIEN KYJIbTYPBI;

(] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeIbHOCTH;
5) dopMupoBanus KyJbTYpPbI 310POBbS M IMOIMOHAIBHOIO 0J1ar0NOJTyYHA:

[J oco3HaHME IIEHHOCTH Oe30macHOro obpas3a >KM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI OE30MacHOro TMOBEACHHMS Ha TpaHCIOPTe, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J chopMHpOBaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TaKOTrO
e IpaBa y Jpyroro 4ejoBeKa;

6) TpynoBOro BoCiMTAHUSA

[J aKTUBHOE y4acCTHE B PEIICHUU MPAKTUYECKUX 3a7ad (B paMKax CEMbH, 00pa30BaTeIbHOM
OpraHM3allfii, TOopoJa, Kpas) TEXHOJOTHYECKOW W COIMAIbHOW HAIpPaBICHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

[J uHTEpecC K MPaKTUIECKOMY M3yUdeHUI0 podeccui, CBI3aHHBIX C (PU3UKOM;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

(] opueHTalMs HAa MPUMEHEHHE (PU3MYECKUX 3HAHWUW JUIsl pelIeHUs 3adad B 00JacTH
OKpY’Kalolllel Cpe/ibl, MIAHUPOBAHUS MOCTYNKOB M OLIEHKHM HUX BO3MOKHBIX MOCIEICTBUMN
JUTSL OKpYKaloIlEen Cpeibl;

[J oco3HaHME TII00ATBFHOTO XapaKTepa IKOIOTUIECKUX MPOOIeM U MyTel UX PEIICHNUS;

8) ajanTannu K N3MEHSIOIIUMCS YCJIOBHAM COUMAIBHON 1 MPUPOAHOH Cpe/bl:

[J moTpeOHOCTh BO B3aUMOJCHCTBHUU TIPH BBIOJTHEHUU MCCICIOBAHUM W TPOCKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

(] MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUECKYIO JeATETbHOCTD;

(] moTpeOHOCTh, B (OPMUPOBAHHWU HOBBIX 3HAHWUN, B TOM 4YHcie (OPMYIUPOBATH HJEH,
MTOHSTHSI, TUTIOTE3bI O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

[ oco3Hanue NeUIIMTOB COOCTBEHHBIX 3HAHUH U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;



e [J mIaHMpOBaHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

o [] CTPCMJICHHUC QAHAJIM3UPOBATL W BLIABIIATL B3aUMOCBA3U IIPHUPOMHL, OGH.ICCTBa u
9KOHOMMHKH, B TOM YHCJIC C UCIIOJIb30BaHHUEM (1)I/I3I/ILI€CKI/IX 3HaHPII>i;

e [] oOmeHKa CBOMX JEHCTBHM C y4€TOM BIIMSAHUS Ha OKPYXKAIOLIYI0 Cpeay, BO3MOXKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuyatomierocsi Oyayr cpopMUPOBaHbI MeTamnpeAMeTHble pe3YJbTaThl,
BKJIIOYAIOIME T[103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIMBATh CYIIECTBEHHBIM MPU3HAK KJIACCU(PUKAIIMKI, OCHOBaHUS JIJIsi 0000IIeHUS
U CPaBHCHUS;

BbIABJIATE 3aKOHOMCPHOCTH U IIPOTHUBOPECYHA B paCCMATPHUBACMBIX (baKTaX, JaHHBbIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BbIABJIATE IMPUYUHHO-CIICACTBCHHBIC CBA3U IIPpU H3YYCHHUU (1)I/I3I/I‘ICCKI/IX SIBJICHUN U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOUEeHUH, BBIIBUTATh TMIIOTE3bl O B3aUMOCBA3X (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydyeOHoW (u3uueckod 3agauu
(cpaBHEHUE HECKOJBKMX BAapUAHTOB pELICHMs, BBIOOp Hamboiee MOIXOSAIEro ¢
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3HYECKU HKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeIOBaHNE (DU3NYECKOTO SBJICHMUS;
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh OO0OOIIEHUST W  BBIBOJABI 1O  pe3yjabTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OIIbITA, UCCIIEJOBAHMUS,

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHSTh Pa3IMYHBIE METOJbI, WHCTPYMEHTBI M 3amlpoChl NMPH TOUCKE W OTOOpe
uH(pOpMaIIUY WIH JAHHBIX ¢ YUETOM MPEAIoKEeHHON yueOHoM (pu3ndeckoit 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WLTIOCTPUPOBATh pEIlaeMble 3aJaud HECIOKHBIMU CXEMaMH, AuarpaMMaMH, HHOU
rpaduKol U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J¢ OOCYXJeHHUS Y4eOHOro MmaTepualia, pe3yJbTaToB JIa0OpaTOPHBIX pPaboOT u
MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl M BBHICKA3bIBATh UJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIIHIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(9KCTIEpUMEHTA, UCCIICIOBAHMUS, POCKTA);

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoit mpoOIemsl;

MPUHUMATh LEJIU COBMECTHOM JI€SITEIBHOCTU, OPraHW30BBIBATH JEHUCTBUS MO €€
JOCTHIKEHUIO: PACIPEICNIATh POJIM, 00CYKIATh MPOIECCHl M PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJHATh CBOKO YacTh PaOOTHI, JOCTUTAs KA4eCTBEHHOTO pe3yibTara IO CBOCMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJICHAMH KOMAaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsAX, TPEOYIOUUX JUIsl peIIeHUs
(bu3nUecKux 3HaHUMH;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX NPUHATHUS peHIeHuN (MHIUBUAYaAIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIFHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIICIOBaHMUsl C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIJIara€Mble BApUAHThI PEIICHU;

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, IMOLUOHAJbHBLIA HHTEJLJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH M IPEJUIaraTh IjIaH €€ N3MEHEHUS;

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTMD)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIHHOCTh (B TOM YHCIIE€ B XOJ1 BBHIMOJIHEHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHUBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce€0s1 HA MECTO APYrOro YeJI0BEKa B XOJE€ CIOPa WM JTUCKYCCUU HA HAyYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MpU pemeHUH (QU3NYECKHX 3a1ad WUId B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOy4yeHuss B 7 Kjacce mpeaMeTHBIC Pe3yNbTaThl Ha 0a30BOM ypPOBHE JOJIKHBEI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMCHHIA:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHbIC COCTOSHUS BelecTBa (TBEPIOE, KHIKOE, ra3o00pa3Hoe), MEXaHUYECKOe
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE, INPSMOJIMHEHHOE),  TpPaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath siBreHus (Iudy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEPHOE IBI)KEHUE, WHEPLUs, B3aUMOJCHCTBHUE TEJl, PABHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH | Ta3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPALICHUS
MEXaHUYECKOW YHEPTHH) 110 OMUCAHUIO UX XaPaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3HUECKOe SBICHUE;

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMH B JKMBOH W HEXHBOW NPHUPOJE, NCHCTBUE CWIIBI TPEHUS B NPUPOIC U
TEXHUKE, BJIIMSHUE aTMOC(EpPHOrO IaBIICHHsS Ha XMBOW OpPraHU3M, IUIaBaHHE PbIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TEN U (PU3MUYECKHUE SBICHUS, HCIIONB3Ys (PU3NIECKHE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWJIa TpPCHUs, JaBJICHUE
(TBEpOro Tena, KUAKOCTH, Ta3a), BBITAJKMBAIOUIAas CWJIA, MEXaHW4eckas paborta,
MOIITHOCTh, TUIEYO CHJIBI, MOMEHT CHJIBI, KOX(QQHUIMEHT IOJIE3HOTO JeHCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BETUYMH, UX 0003HAYCHHS U €AMHUIIBI
(GU3NYECKUX BEIMYMH, HAXOOUTh (DOPMYIBI, CBS3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepru30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBICHUS W TPOIECCHl, HCIOIB3Ys
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pblyara (0J0Ka), «30J0TO€ MPaBUIIO» MEXaHMKH,
3aKOH COXpAaHEHUS MEXaHWYeCKOH »JHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(bOopMyYITHPOBKY 3aKOHA W 3aIMCHIBATh €r0 MATEMAaTHYECKOE BBIPAKEHHE;

OOBSICHATH (DU3UYECKUE SIBICHUS, MPOIECCHl W CBOMCTBA TEJN, B TOM YHCIIE W B
KOHTEKCTE CHTyallli MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISBISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PU3MUECKUX SABJICHUH, (U3NYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agauyd B 1-2 JneicTBHA, WCHOAB3Ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHE BEITHMYMHBI B (HOPMYIBI H
IOPOBOJUTH PAacy€Thl, HAXOAUTh CIPABOYHBIC JaHHbIE, HEOOXOAWMBIEC IJSI pEIICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (hPU3NYECKON BETNUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIAATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(runortesy), pas3inyaTb U HHTEPIPETUPOBATH IIOJYYEHHBIH pe3yibTaT, HaXOJIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIe MPEANONIOKEHUs, COOMPAaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATE X0/ ONbITa U (OPMYJINPOBAThH BHIBOJIBI;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTh HCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUSl CKOJIbKEHUSI OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tea M HE3aBUCUMOCTH CHJIbl TPEHHUS OT IUIOINAAU
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
yCIOBUH IJaBaHMSA TeJ, YCIOBHHM paBHOBecHs pblyara M OJIOKOB), y4yacCTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEIMYMH B BHJE MPEUIOKEHHBIX TaOMMIl W TpaduKoB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHHUS, JaBJIEHUE BO3/1YyXa,
BBITAJIKMBAIOIIAs CHWJIA, JCHCTBYIOLIAs Ha MOTPYKEHHOE B KHUAKOCTb TEJO,
KOA((UILMEHT MOJIE3HOTO JEHCTBUS MPOCTHIX MEXAHU3MOB), CleAys MNPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHuEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY/ b, OAPOMETP, phluar, NOJBMXKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM Ha HX OMNHMCAHUA (B TOM 4MCIE: MOAMIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHI Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONIb3ys 3HaHUS O CBOMCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOANUTH TPHUMEPHl (HAXOAUTh MH(MOPMAIMIO O MpHUMEpax) MPaKTUYECKOro
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30macHOCTH TpU OOpalieHHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 370pPOBbsi M COONIOJCHHS HOPM 3KOJOTMYECKOrOo TIOBEJACHHUS B
OKpYXKarollleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOLMXCS 3HAHUHI U ITyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIAEIATh HHPOPMALIHIO, KOTOPAsl SBJISAETCS MPOTUBOPEUNBON
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCIOJIb30BaTh MPHU BBHIIOJHEHUU YYeOHBIX 3alaHMI HAayYHO-TIONYJISIPHYIO JIMTEpaTypy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOI 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBI TOHATUHHBIA ammapar Kypca (QH3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMcTBUM, aZeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTb IPYIIIIBI,
BBICTpAauBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBHE, YUUTHIBASI MHEHUE OKPYKAIOILINX.

K kxonny oOyuenus B 8 kJjacce mpeiMeTHbIE pe3yJbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHUI:

WCIIOJIb30BaTh MOHATHUSA: Macca W pa3sMepbl MOJIEKYJI, TEIIOBOE JIBUKEHHUE ATOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIIICHHBIA U HEHACBIIIEHHBIN Map, BIAKHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSS
SHEPrus, TEIUIOBOW JIBUTAaTENb, JJIEMEHTAPHBIN AJIEKTPUUECKUN 3apsill, JIEKTPUUYECKOE
1oJie, MPOBOJHUKH W JUDJEKTPUKH, MOCTOSIHHBIA JJIEKTPUUECKHUH TOK, MarHUTHOE
oJIe;

pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBeCHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, HCHApeHHe, KOHJIEHCallUs,
TIJIABJICHUE, KPUCTAJUTU3aLAs (oTBepneBaHue), KHUIICHUE, TerIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJEHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOIO MOJS Ha MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBJICHNE U3YYCHHBIX (PU3NUYECKUX SIBICHUN B OKPYKAIOIIEM MHUpPE, B
TOM 4Hcle (u3NUecKue SBJICHUS B TMPUPOJE: IMOBEPXHOCTHOE HATSHKECHHUE U
KalWUISApHBIE SIBIICHUS B NPUPOAE, KPUCTAUIbl B mpupoje, uzinydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeEra,
JJICKTPUYECKUE SBIIEHUS B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPTaHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid MOJIOCOB, POJh MArHUTHOTO TOJS JJIA KW3HH Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUINUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIUYECTBO TEIJIOTHI, YJeiIbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJAElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENbHAS BIIAXKHOCTh BO3/lyXa, JJIEKTPUUECKUI
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsLDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOUIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONKMCAHUU TMPaBWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIHOJb3YEeMbIX BEJIUYMH,
0003HaYCHHS M SAVHUIIBI (DU3MYECKUX BEITUYHH, HaXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MYECKHe SBICHHUS M MPOIECCH, HCIOIb3Ys
OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUU CTPOEHHUS BEIIECTBa,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma nansi ydactka menu, 3akoH Jlxoyns—JIeHna, 3akoH cOXpaHeHUs
SHEPruu, MpPU ATOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMUCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

O0BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalumn MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISIBIISITH
MPUYUHHOCIIEJCTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE M3 1—2 JOTMYECKUX IIIaroB C
onopoi Ha 1-2 u3y4eHHbIX CBONWCTBA (PU3MUECKUX ABJICHUH, PU3NYECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amadd B 2-3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBL: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISATh HEJOCTATOK JAHHBIX JAJS PEHICHUS 3a]auH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOUMBIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATH IMOTYICHHOE 3HAYCHHE (DU3MYCCKON BEIIMUUHBI C N3BECTHBIMH JJAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUINISCKUX
METO/IOB,  HCIOJIb3ysd  OMNHCAaHUE  HWCCJICAOBAHMS,  BBIACIATH  IPOBEPIEMOE
MPENOJIOKEHNEe, OILIEHUBATh MPABUWJIBHOCTh TMOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JienaTh BbIBOJIBL;

MPOBOAMTH OMBITHI IO HAOMIOEHUI0 (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamWwUIApHBIE SBJICHMS, 3aBUCUMOCTBH JIaBJIGHHUS BO3JyXa OT €ro o0béma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3JTYUYEHUU OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OHIIEKTpHU3aLUsi Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJCUCTBUE IMOCTOSHHBIX MAarHWTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEW MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHWTa, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (opMynupoBaTh MpPOBEpPsSEMbIE MPEANONOKEHUS, COOUpPAThH
YCTAaHOBKY M3 TMPEIJIORKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
(bopMyTUPOBAThH BHIBOJIBI;

BBITIOJTHSITh TIPSIMBbIE U3MEPEHUsI TEMIIePaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3IyXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JTATYMKOB
buU3MYECKUX BENUYHMH, CPAaBHHUBATh pE3YNbTAaThl HM3MEPEHUH C Y4ETOM 3aJaHHON
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTod C
UCTIOJIb30BAaHUEM MPSMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJN TOTIEPEYHOTO CEUEHHUsS M yIETBHOTO COMPOTHBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
UCCJIEI0BAHNE TOCIIEIOBATEIBHOTO U MapajuleIbHOTO0 COEIMHEHUM MPOBOJHUKOB):
IUTAHUPOBATh MCCIICOBAHKE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



MPeJIOKEHHOMY IIaHy, (PMKCHPOBATh PE3yJIbTAThl MOJYYEHHON 3aBUCUMOCTU B BUJE
TaOIHI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHMUS;

® [POBOJIUTH KOCBEHHbIE M3MEpEeHMs] (PU3MUECKHX BeIMUYUH (yAeNbHas TEIIOEMKOCTb
BEIIIECTBA, COMPOTUBIICHUE MPOBOIHUKA, pab0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUIAHUPOBATh U3MEPEHHs, CcOoOMpaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY, CIEIys
MPEJI0KEHHON HHCTPYKIUU, U BHIYUCIISATH 3HAUCHHUE BETHUUNHBI,

e coOmonaTh MpaBWJia TEXHUKH Oe30macHOCTH Mpu pabore ¢ J1abopaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3OBaTh MPHUHLMUIBI JCUCTBUS HW3YUYCHHBIX MPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPON HAa UX OMHCAHUS (B TOM YHCJE: CUCTEMa OTOILICHHS JIOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUYETYMK AIIEKTPHUYECKON
DHEPTUHU, DIIEKTPOOCBETHTEIbHBIE TNPUOOPHI, HArpeBaTelIbHBIE HIECKTPOIPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEJOXPAHUTENH, SIEKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKa), HCIOJNIb3Yys 3HaHUA O CBONCTBaX (U3MUECKUX SBJICHUNA U
HE00X0uMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacrno3HaBaTh MPOCTbIE TEXHUYECKHWE YCTPONCTBA U HU3MEPHUTENbHBIE MPHUOOPHI MO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHEIO CTOpaHHUs, DJIEKTPOCKOI, PEoCTar), COCTABISATH
CXEMBbI 3JIEKTPUUECKUX IIeTel C MOCIeN0BaTebHBIM U MapauIeIbHbIM COCTMHEHUEM
AIIEMEHTOB, Pa3nyasi yCIOBHBIE 0003HAUYECHHUS JIEMEHTOB JIEKTPHUECKUX IETIeH;

® T[PUBOAUTH NpHUMEpPHl (HAXOAUTh HWH(MOPMALKIO O TMPUMEPAx) MPAKTUYECKOTO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAECHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICNIATE MH(QOPMALIMIO, KOTOpasi SBISETCS TMPOTUBOPEYMBON HMIM MOXKET OBITh
HEJIOCTOBEPHOM;

® HCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKUE YCTHBIE COOOILIeHHs, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITH  Pe3yiabTaTbl MPOEKTHOM WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPH 3TOM IPAaMOTHO HCIIOJIb30BaTh M3YUEHHBIN MOHATHHHBIN ammapar
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIICZINTHh 3a BHIOJIHEHHEM IUIaHA JEHCTBHH M KOPPEKTHUPOBATh €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonuy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHUE, IEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTb M MEpPerpy3Kd, LEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JATBHO30PKOCTh, CIIEKTPHI HCIyCKaHUS W TOTJIONIeHHs, anbda, Oera- ¥ ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JIBIKEHHE, CBOOOIHOE MaICHHE TEJ, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJCIHCTBUE TEJl, PEAKTUBHOE JBUXKECHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OMBITOB, JIEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrto3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYCCKUX SBJICHHUI B OKPYXKAIOIIEM MHpE (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JIBUIKEHHE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 3XO, LBETa TeJ,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJMOAKTUBHBIN
¢doH, KOCMHUYECKHE IIy4d, PAAHUOAKTUBHOE W3JIyYeHHE TMPUPOIHBIX MHUHEPAJIOB,
NeiCTBUE PaIMOaKTUBHBIX M3TYyYSHH HA OPraHWU3M 4YeJIOBeKa), IPU ATOM MEepPEBOAUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBATh U3yUYEHHBIE CBOMCTBA TEN U (HU3UUYECKUE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEITMYUHBI (CPEeIHsISI 1 MTHOBEHHAs] CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Tella, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTHUs TeJa, TOIHITOrO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TOJTHAas MEXaHW4YecKash HSHEprusi, MEepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEIOMIICHUS
cpenpl), TP ONMUCAHWU TPABUIHLHO TPAKTOBATh (PU3MUECKHI CMBICT HCIOIB3YEMBbIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JIPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHE SIBICHUS U MPOLIECCHI, UCIIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTETLHOCTH [ anuiies:, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBI OTPAXCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHUs 3apsoBOrO0 |
MacCoOBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU HTOM JaBaTh CIOBECHYIO
(bOopMyITUPOBKY 3aKOHA U 3aIllUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHUE;



OOBSICHATh (PU3MYECKHE MPOLECCHl M CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyallUd ~ NIPAaKTUKOOPUEHTHUPOBAHHOIO  XapakTepa:  BBIABIATH  IPUYMHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIe 3a7a4u (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONB3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOIUTH PACUYETBl W  OICHHWBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HAYCHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/I0B,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBLIENATH  IPOBEpsieMOe
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHAa COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuoJia KojebaHuil NpyKMHHOTO MasgTHUKA OT Macchl rpy3a U KECTKOCTU MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouieil JuH3e,
HaOJIOZICHNE CIUIONIHBIX M JIMHEWYaThIX CIHEKTPOB H3IYyYCHHS): CAMOCTOSTEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUI0 NPSMBIX W3MEPEHUH, OINpenenss cpenHee
3Hau€HUE H3MepsieMON BeIMUYMHBI ((OKYCHOE pACCTOSTHUE COOMparoleil JIMH3HI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NIPOBOJIUTH HWCCIICOBAHNE 3aBUCUMOCTEH (DU3MYECKHX BEIMYHMH C HCIOJIH30BAHUEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HavaJbHOM CKOpOCTH, Iepuoja KojeOaHWi MaTeMaTHYecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria OpejoMJIeHUsl OT yIila MaJieHus): IJIaHUpPOBaTh MCCIIEOBAHHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yAbTAThl TOJTYYCHHOW 3aBUCHMOCTHU
¢u3nUecKuX BEIUYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/IOBaHMS;

IPOBOJUTH KOCBEHHBIE H3MEpEHUs (PHU3UUYECKUX BEIUYMH (CpelHss CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHHUs, cOOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIIIOJIHSTH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHAIM3UPOBATh IIOJyYEHHBIE pe3ylbTaThl € Y4YETOM 3aJaHHOW IOTPEHIHOCTH
U3MEPEHHUI;

coOMoaTh TpaBWiIa TEXHUKH 0O€30MacHOCTH Tpu  paboTe ¢ Ja0opaTOPHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC TPU3HAKK H3YYCHHBIX (U3MUECKUX MOJAENEH: MarepualibHas
TOUYKa, aOCONIOTHO TBEPIIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O Spa;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbl, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), ucmonb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOANMBIE PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHICHUH Y4eOHO-
MPaKTUYECKUX 3aJ]a4, ONTHYECKUE CXEMBbI JUIsl MOCTPOCHUS U300PAKEHUM B TJIOCKOM
3epKajie U coouparoiei JIuH3e;

NPUBOJUTH TMPUMEPHl  (HAXOMUTh HWHPOPMAIIMIO O TWpPHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpPaHCHHS 370pPOBbS M COONIOJCHHUS HOPM D3KOJOTHYECKOTO TIOBEICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITEIILHO (DOPMYJTHPYSI TTOMCKOBBIA 3ampoC, HAXOIUTh ITyTH OIPEACICHUS
JIOCTOBEPHOCTH TMOJIyU€HHOM UWHGOpMAllMd Ha OCHOBE HWMEIOLIUXCS 3HAHUH H
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIOJIb30BaTh MPU BBIMOTHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3NYECKOro CoJep)KaHUs, CIPABOYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHGOpMALMH U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIN MOHATUHHBIA ammapar H3y4aeMmoro pasziena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanyecTBo 4acoB

Ne
w/n HaumeHoBaHue pa3/ieioB U TeM NPOTrPaAMMBbI B Konrpoanr  Ilpakruuec JaekTpoHHbIe (HU(pPOBHIE)
cero HbIEe KHe o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThI
Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 duzuka - Hayka 0 IPUPOJIE 2 bubmorexa HOK
' K pHpoA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 (0)) 2 1
HIBHACCKHC BEIIHAMHbL https://m.edso00.ru/7f416194
1.3 EcTecTBEHHOHAYUYHBIN METO/ ITO3HAHUS 2 1 bubmorexa HOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazmeny 6
Pa3nen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHUH BellleCTBA
bu6mmorexa [IOK
2.1 C 1
TpocHie Betiectsa https://m.eds00.ru/7f416194
2.2 JIBr>keHUEe U B3aMMOJICHCTBHE YAaCTHI] B TBa 2 1 Bubmmorexa LIOK
' CHIC H BSAMMONCHCTRHE HaCTHIL BeMee https://m.edsoo.ru/7f416194
2.3 ArperaTHbIe COCTOSHHS BEIECTBA 2 bubmorexa HOK
' p H https://m.edsoo.ru/7f416194
Hroro no pazaeny )
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
bubmuorexa [JOK
3.1 M 3
CXAHITICCROC ABIDKCHHC https://m.edso0.ru/7f416194
3.2 Huepuus, macca, II0THOCTh 4 1 bu6nmoreka [JOK



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

https://m.edso0.ru/7f416194

bu6mmoreka [IOK

: .B 14 2
33 (-una. Brkt cin https://m.edsoo.ru/7f416194
Uroro no pazgeny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, )KMAKOCTE U ra3oB
41 Hasnenue. llepenaua naBineHus TBEPABIMU TEIAMU, 3 bubmumoreka [IOK
' JKAJIKOCTSMU U Ta3aMU https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
Jlarerue KAKOCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATvocheproe rapieHme 0 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE )KUJIKOCTHU U ra3a Ha NOTPYKEHHOE B HUX TEJIO 7 3 bubmmoreia LIOK
' A Py https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nes 5. PaGora m MoHOCTD. JHEprus
bu6nmoreka [IOK
>1 PaboTa 1 mowHoCTS 3 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
2 IT 1
> POCTHE MEXBHHIMH > https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
: M 4 1
>3 CXATHECat SHepri https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

KoanyecTBo 4acoB

Ne
o/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI B Konrpoanr  Ilpakruuec duekTpoHHbIE (LM (POBbLIE)
cero HbIE KHe o0pa3oBaTejibHbIE PecypChl
padoTshI padoThI
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrtpoeHue U CBOMCTBA BEIECTBA 7 bubmorexa HOK
' p - https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 T 21 1 5
CTIOBBIE MPOTIECCH https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
51 DNEeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella U UX 7 1 bubmmoreka [JOK
' B3aUMO/ICHICTBUE https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.2 IT I i 2 1 7
OCTOAHHBII SICKIPITCCIII TOK 0 https://m.edsoo.ru/7f4181ce
bubnmnorexa LIOK
2.3 M 6 1 15
ATHHTHPIC ABITCHHA https://m.edsoo.ru/7f4181ce
bubmmoteka IIOK
2.4 9 4
JICKTPOMATHHTHA HHAYKIHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68 3 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KJIACC

KoanyecTBo 4acoB

Ne Konrpoas  IIpakTuuyec
HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI dyeKkTpoHHbIE (LM (POBbLIE)
n/n Bcero HBIE KHe
o0pa3oBaTe/ibHbIE PeCypPChI
padoTshI padoThI
Pa3zgen 1. Mexanun4ueckue siBJICHUSA
bubnuoreka [IOK
1.1 M §) 10 1
€XaHNYECKOE IBMKEHUE U CIIOCOOEI €r0 OIMUCAHUS https://m.edsoo.ru/7f41ada6
bubnunoreka LIOK
1.2 B i 20 1 3
SAIMOZICHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [IOK
1.3 10 3
3AKOHEI COXPAHCHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pasznen 2. Mexannuyeckue KoJ1e0aHUA U BOJIHBI
bubmmoteka IIOK
2.1 M 0 7 3
CXAHITHECKUE KOJTCOAHMA https://m.edsoo.ru/7f41a4a6
bubnmnorexa LIOK
2.2 M . 8 1 3
CXBHHHECKAE BOMHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
3.1 DIIEKTPOMArdHUTHOE II0JIE U DJIEKTPOMArHUTHBIE BOJIHEI 6 bubmorexa [IOK
' ™ p https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3n

ed 4. CBeToBbIE ABJICHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.1 3aKOHBI pacpoCTPAHEHUS CBETa 6 2 bubmmorexa LIOK
' Pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [IOK
4.3 Paznosxenune 6emoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Uroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
5.1 Hcnyckanue v moriomneHne cBeTa aToMoM 4 1 buomiorexa LIOK
' Y m https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHue aToOMHOTO sijipa 6 1 bubmrorexa LIOK
' P AP https://m.edsoo.ru/7f41a4aé
bubnunoreka LIOK
>3 Anepibie peakii ! L https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTopuTe1bHO-00001IaK0IMIT MOYJIb
6.1 IToBTOpenue u o6o0IIeHUE coepkaHus Kypca ¢pu3uku 3a 7-9 9 9 bubmuoreka [IOK
' KJ1acc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. + ®usuka: 7-# kinacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ [lepeimkun .M., IBanoB
A.N., Axumonepnoe obuiectBo «M3narenbctBo «IIpocBenienne»

2. O®wusuka: 8- kiacc: 0a30BbIN ypoBeHb: yueOHHK, § kiacc/ [lepoikun V.M., FIBanoB
A.N., Axumonepnoe o6mectBo «M3marenbctBo «IIpocsemenney. .M. Ileppiikus,
A.W. NBanoB; ®u3uka. 8 kiacc. Mocksa: [Ipocsemenue, 2022

3. @wusuka: 9-i kimacc: 6a30BbIi ypoBeHb: yueOHuUK, 9 knacc/ [leppimkun .M., Banos
AW., Axmonepnoe obmectBo «M3marenbetBo «lIpocBemienney». .M. IlepbimkuH,
A.W. NBanoB; ®u3uka. 9 kiacc. Mocksa: [Ipocsemienune, 2022

4. ®usuka. 8 knacc. Tetpaas ans nadopatopHbix padot / Coct. Oxpumenko H.A.,
Camopoxoga E.B., Beixpeictiok H.I'. u 1p. — 'OV IIIO «lonerkuit PUATIO». —
Houneunx: Ucroku, 2018.

5. 6.0wusuka. 9xnacc. Terpaap mist naboparopubsix padbot / Coct. Oxpumenko H.A.,
Camopoxosa E.B., Beixpeictiok H.I'. u ap. —T'OY 11O «/lonenkuit PUIATIO». —
Hounenxk: Uctoku, 2018.

METOAUYECKUE MATEPUAJIBI IJ151 YUUTEJIA

1. Tlepwimkun A.B. ®usuka. 8 ki1.: yue0. ams o0meodpas3oar. yupexaenuii /A.B.
[Mepbikun. —M.: Ipoda, 2013. — 237, [3] c.: ni.

2. 3. Ileppiukun A.B. @uszuka. 9 ki.: yueonuk /A.B. Ileppiikun, EM. I'ytHUK. — M.
Hpoda, 2014.— 319, [1] c.: u.

3. COopnuk 3ana4 no gusuke: 7-9 xi./Ilepoiukun A.B.; coct. Jlonnosa I'.A.- M.:
UznarenscTBO «OK3aMen», 2019.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

MHTEPHET

1. http://www.school.edu.ru

2. http://festival.1september.ru

3. http://www.riis.ru

4. https://www.metod-kopilka.ru/fizika.html

5. http://sverh-zadacha.ucoz.ru/index/0-76 — y4eOHbIe GHIBMBI IO QUBKKE IO pa3IesiaMm.

6. http://metodportal.ru/articles/srednjaja-shkola



http://www.school.edu.ru/
http://festival.1september.ru/
http://www.riis.ru/
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