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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE TOJOXEHUH U TpeOOBaHMH K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (U3MKE  HAlpaBIeHO  Ha  (OPMHUPOBAHUE
€CTECTBEHHOHAYYHOH IpaMOTHOCTH OO0YYaloUXCSd M OpPraHU3alUI0 M3y4eHUs (QU3UKU Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHus, a  TakkKe  MEXIIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUs MPEAMETHOIO COJEP)KaHUA M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusmka ABISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMuer U (huznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IPEeNoCTaBiseT HaumOojee siCHble O0pas3lbl MPUMEHEHMsS HAay4dHOTO METoJa
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHMU €CTECTBEHHOHAYYHOM TPAaMOTHOCTHM M HHTEpeca K HayKe Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATH JAHHBIE W MCIOJIb30BaTh HAy4yHbIE JOKa3aTeNIbCTBA MJIs
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepauuu, peanu3yrolmMX OCHOBHbBIE O00II€00pa3oBaTelbHbIE POrPaMMBI,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsewenust Poccuniickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEepeca U CTPEMIIEHUS OO0ydJaroIuxcs K HaydHOMY H3y4EHHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAy4YHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHUS K OKPYXKAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa U3Y4YE€HHUS OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



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

® pa3BUTHE IMPEACTaBICHUI O BO3MOXHBIX cepax Oynaymel mnpodeccuoHaIbHOMN
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOArOTOBKA K JalbHEWIIEeMy O0y4eHHUIO B 3TOM
HarpaBJICHUH.

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

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:

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

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

® OCBOCHHE METOJOB pEIICHUs MPOCTEHIINX PACYETHBIX 3a/lad C MCIOIb30BAHHEM
buznyeckux Mozenei, TBOPUECKUX U MPAKTUKOOPHUEHTUPOBAHHBIX 33/1aY;

e pa3BUTHE YyMEHUW HAOIIOJaTh MPHUPOAHBIC SBIECHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble PaOOTHl W SKCIIEPUMEHTAJbHBIE HCCIENIOBAHUS C HCIIOJIb30BAHUEM
WU3MEPUTEIIBHBIX TPHOOPOB;

e ocBocHHE MPUEMOB PabOThl ¢ HHPOpMAIMEl (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSX (M3WKH, aHAU3 W KPUTHIECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu MpodheCCUOHATBLHON JESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
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 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEIIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIENIO).

[Tpennaraemslii B mporpamme o (Gpu3Mke nepedeHs J1abopaTopHbIX pabOT U OMBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O I'OCYJJapCTBEHHOI'O 3K3aMeHa Mo (hU3HKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIJIOBBIC, SJIEKTPUUYECKHE, MAaTHUTHBIEC, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MpudOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl IO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUIoTe3, O0O0bsAcHeHHue HalOmogaemoro spieHus. OmnucaHue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

2. ®dusnueckue MpuOOPHI U MPOIEAypa MPSIMbIX U3MEPEHHI aHAIOTOBBIM M IU(POBBIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.
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W3mepenne TtemrepaTypbl MNpH TOMOIIM >KHUIKOCTHOTO TEpMOMETpa M JaT4HKa
TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aToOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxkenue dactuil BemiecTBa. CBsI3b CKOPOCTH JBHKEHHUS YaCTHI[ C TEMIIEpaTypoOH.
BbpoyHnoBckoe nBmwxkenue, nuddysus. BzaumopeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHpleé COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIKOCTEH U TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX M WX aTOMHOMOJIEKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUUN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

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

2. OmbIThI IO HAOIOICHUIO TEIIOBOTO PACIIUPEHUS T'a30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKEHUH. Pacuér myTu U BpeMeHU JABUKEHUSI.

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 cKkopoCTH NPSIMOJIMHEWHOTO IBUKEHUS.

Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenne nsmMeHeHust CKOPOCTHU MPU B3aUMOJICHCTBUH TEJl.

CpaBHeHHE Macc MO B3aUMOJEIHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOTO ABMKEHUA (IIApUKAa B KUIAKOCTH, MOJEIHU
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

ok ownE

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

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOM CHUIBI.

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

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS JaBieHus. JlapieHnue ra3a. 3aBUCMMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
n razamu. 3akoH [lackams. [TaeBMaTHueckue MamuHBI. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT
rnyounsl.  [mapocratuueckuit  mapamokc. CooOmaromuecss cocyasl. ['mapaBinueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

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

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 BBITAIKMBAOLIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

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 CWIbL, JIEUCTBYIOIIEH Ha Telo, MOrpy>KEHHOE B
KUIKOCTb.

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

OneIThI, IEMOHCTPUPYIOIIUE 3aBUCHUMOCTb BBITAJIKUBAIOIIEH CUIIbI, ICHCTBYIOIIECH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILUIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

Pa3nes 5. PaGoTa m MoiHOCTB. JHeprusi.
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.
Mexanuueckas sHeprus. KuHetmueckas W noTeHUManbHas dHeprus. [IpespaiieHue

OJIHOT'O BHUJAa MEXaHUYECKOM OHCPI'UU B ,Z[perfI. 3akoH COXpPAaHCHHA DHEPTHUH B MCXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenennie pa®OTBl CHUIBI TPEHUS TIPU PABHOMEPHOM [IBIDKEHUH Tejia II0
TOPU30HTAIILHOM TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHNS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOpUM CTPOECHMS BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbIThl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

Mopenu TBEPIOTO, )KUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPABIX T€N HA OCHOBE MOJIOKEHUN
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 TEIUIoBOro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYCCKHX
BEIIECTB. YAenbHas Teriora TuiaBleHus. [lapooOpa3zoBanue W KoHjaeHcanus. lcmapeHue.
Kunenue. YnenpHas Teruiora mapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIIEPATypbl KUIIEHHS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[Tpunnuner pabotel TeruioBbix aBuratenei KIIJ[ TemmoBoro psuratens. TermoBbie
JIBUTATEJIH Y 3aIUTa OKPY>KAroIIeH Cpeibl.

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO JABHKEHUS.
Hab6mronenue 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. Mozeny TEeIOBhIX IBUTATENEH.

©CooNO AN E
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

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

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHMS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.
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6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH 3HEpPrUM Teja B pe3ysbTare TeIulonepenadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE 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 KyroHa (3aBUCHMMOCTb CHIIBI B3aUMOJICHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



Onektpuueckoe noje. Hanpssk€HHOCTh 3niekTpuyeckoro noiis. [IpunHiun cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsiioB. DJE€MEHTapHbIM 3iiekTpuueckuil 3apsa. CtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

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

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

Pabota u MoIHOCTD 37IeKTpUUECKOro Toka. 3akoH /Dxoyns—JleHna. DnekTpudeckue 1enu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[locTostHHbIE MarHuThl. B3auMopaeicTBME NOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MarunuTtHOoe noJie 3eMJIM U €ro 3Ha4eHHe JJIs1 *KU3HU Ha 3emuie. OnbIT Dpcreaa. MaruHuTHoe mose
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IHOCTOSHHOrO ToKa. Vcnonb3oBanue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHOM  uwHAyKuuu. IlpaBwio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKTpu3anus Ted.
JIBa posa aneKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.
MonenvpoBaHU€e CUIIOBBIX JIMHUHI 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B )KUJIKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumozeiicTBre TOCTOSHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe 1nosie Toka. DJIeKTPOMarHur.
. JlelicTBHe€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DNEeKTpOoABUTaTEIb OCTOSIHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTb HalpaBJIeHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

HccnenoBanue n1eMCTBUS JIEKTPUUECKOTO MOJISl HA TPOBOJIHUKHU U IUDJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

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

pe3UCTOpa U HAIPSIKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MPOBOJIHUKA OT €ro JJIMHBI, IJIOIIA 1 MOMEPEYHOT0 CEUCHHS U MaTepuara.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia Jyisi CUJIbI TOKA MPU HapaieIbHOM COSTUHEHUHN PE3UCTOPOB.
10. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO Yepe3 PE3UCTop.
11. OnpeneneHue MOIHOCTH ANEKTPUIECKOTO TOKA, BBIIETIEMOIN Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 JIAaMIOUKY, OT HampsKeHUs
Ha HEW.
13. Onpenenenne KIIJl narpeBares.
14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.
15. U3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HAMPaBIIEHUS TOKA B KaTYIIIKE.
18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTenbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nBwxeHue. MarepuanbHas Touka. Cuctema orcuyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoiMHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe IpsiMosinHeiiHoe arkeHne. CBo6ogHoe najgeHue. OnbIThl
[Nanunes.

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

IlepBbiit 3akoH HerotoHa. Bropoi 3axkon Herorona. Tperuit 3akoH HeroroHa. IIpuHiun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHHS CKOJIBKEHUS, CUja TPEHHS
[IOKOS1, APYTUE BUBI TPEHUS.



Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHSA. YCKOpPEHHE CBOOOJHOIO MajeHUs.
JBmxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

PaBHOBecue marepuanabHOM TOUkU. AGCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEpAOro Tena
C 3aKpEIUIEHHOM OChIO BpalieHus. MoMeHT cuibl. LleHTp TsbxecTH.

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

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cun TsKecTH, ynpyroctd, TpeHus. CBsi3b

OHCPIuun

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

IToTrenumanpHas 3Heprus cxarou npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

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

3. H3mepeHue CKOpOCTH U YCKOPEHUS MPAMOIUHEHHOTO JBUXKEHUSI.

4. VccrnenoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHUS.

5. Habmronenue nBuxeHUs TeNa 10 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHHUN, IPOUCXOIAINX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS TeJa OT MaccChl Teja U AEUCTBYIOLIEH HAa HETO CHJIBL.

8. HaOmoneHnue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meneHwue Beca Tena Ipu yCKOPEHHOM JIBIKEHHH.

10. Ilepenaya nmnysbca Ipyu B3aUMOJICHCTBUHU Tell.

11. IlpeoOpa3oBaHus 3HEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIIPYTOM B3aHMO/ICHCTBUH.

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 padbomut u onvimol.

1. KoHcTpyupoBaHMe TpakTa A pa3roHa M JalbHEHIero paBHOMEPHOIO JBHKEHMS
IIapHKa UK TEJIEKKH.

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

3. OrmpeneneHne yCKOpPEeHUs Tela NpPU PAaBHOYCKOPEHHOM [JBM)KEHUHM IO HAKIOHHOU
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
MIPOMEXKYTKHU BPEMEHU OJMHAKOBBI.

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

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAIBHOM MOBEPXHOCTH.

10. Ompenenenrie pabOThI CHIIBI YIPYTOCTH TPU MOABEME Tpy3a C HCIOIH30BAHUEM

HCIIOJABH>XKHOI'O U ITOABUYKHOT'O 0JI0KOB.

11. M3ydeHue 3aKkoHa COXPAHEHUS SHEPTHH.

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. [IpogonpHble U onepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTH

e€ pacipocTpaHeHus. MexaHn4yeckue BOJIHbI B TBEPJIOM TeJie, CEHCMUYECKHE BOJTHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.

Hemoncmpayuu.

1. HaOGmronenue xosieGaHUN TE MO ACHCTBUEM CUJIIBI TSXKECTU U CUJIbI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOI0JIbHBIX U IONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpeneneHue 4YacTOTHI U TIEpHOJIa KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAa KojeOaHUM MOABEIIEHHOIO K HUTH Tpy3a OT
JUINHBI HUTH.

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

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, 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.
DJIeKTPOMarHuTHOE TIoJie. DJIEKTPOMarHuTHbIE BOJIHBL. CBONCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DneKTpoMarHuTHas npupoza ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX 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.
3armenusi Connua u JIynel. Otpaxenue ceera. [1nockoe 3epkano. 3akOH OTpa)KE€HHUs CBETA.



IIpenomnenue cBeta. 3aKoH mpenomiieHus cBeTa. [loiHOe BHYTpEHHEE OTPa)KEHUE CBETA.
Hcnonp30BaHue MOJIHOTO BHYTPCHHCT'O OTPAKXCHUA B OITUYCCKUX CBCTOBOAAX.

Jlunza. Xox nyuedr B nmH3ze. Omnrtuyeckas cucrema (oroammnapara, MHUKPOCKONA U
Teneckona. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1allbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaibHBIX IIBETOB.
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.

Xon JIy4eit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBarolleH 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 ob

HccnenoBanue 3aBUCUMOCTH yTJIa OTPaKEHHUS CBETOBOT'O JIy4a OT yIJjla MaJeHHS.
N3y4eHune xapakTepuCTHK H300pa)KeHUs NIPEMETa B INIOCKOM 3epKale.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITHYECKOI CHIIBI COOMpAIOIIeH JINH3HI.
OmnBITHI 1O PA3TI0KEHUIO OEJIOTO CBETa B CIIEKTD.

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

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

Omnertel Pesepdopna u mianerapuas mojaens aroma. Mojaens atoma bopa. Mcnyckanue n
norsjouieHue ceera atoMoM. KBanThl. JInHeHyaThle CIEKTPHI.

PagnoaktuBHOCTh. Aubda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas Moaens aromHoro sapa. HM3oromel. PammoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHble peakuMy. 3aKOHbI COXPAaHEHHs 3apsiI0BOIO U MAacCOBOIO YHCEN. DHEPrus CBA3HU
aToMHBIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounukum
sHeprun CoJIHIA U 3BE3L.

Snepnas sHepreTuka. JIecTBUA paguOAKTUBHBIX U3IyYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.
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CrieKTphl U3JIy4€HUs U TOTJIOIIEHNUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTtp Bomopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroseHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3TY4EHUS.

2. HccnemoBaHue TpPEKOB: M3MEpEHHE SHEPIHMM YaCTHUIBI 110 TOPMO3HOMY MyTH (IO

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
0000111eHUS TPEIMETHOTO COICP KAHMSI U OIBITA IEATEIbHOCTH, MPUOOPETEHHOTO MPU U3YYEHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AaHHOTO MOJYJS PEAIM3YIOTCS U CHCTEMAaTU3MPYIOTCS  BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOecrneuuBaeTcs JOCTHIKEHHE TMPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCs E€CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBIIQJICHUE YMEHHSAMHU OOBSICHATh (U3UUECKUE SIBICHUS, MPUMEHSS IIOJyuYeHHBIC 3HAHMUS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YJarOIIMecs BHIMOIHAIOT 33JJaHNs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IOJIYYCHHBIX 3HAHUI PAaCMo3HABaTh U HAyYHO OOBSICHITH (PU3MUECKUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

HCIIOJIb30BaTh HAayYHbIE€ METOJbI MCCIEAOBaHUS (PU3NYECKUX SIBJICHUI, B TOM YHWCIE IS
NPOBEPKH THITOTE3 U TIOJTYYEHUS TEOPETHUECKUX BBIBOJIOB;

OOBSICHATH HAay4HBIE OCHOBHI HambOoJiee BAXKHBIX JOCTHDKEHUH COBPEMEHHBIX TEXHOJOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUUM HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEAYIOIINE INYHOCTHBIE PE3Y/IbTAThl B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

- MIPOSIBJICHHUE MHTEPEca K UCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHUICKON (PU3NYECKOi
HayKH;

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

- TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCY>KIECHUHU OOIECTBEHHO 3HAUYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKH;

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

- BOCIPHSITHE ICTETHMUECKUX KadyecTB (PM3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHWE IICHHOCTH (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTH, BayKHEHIIIEH COCTABISIONICH KyIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHS:

- OCO3HaHUE LEHHOCTU Oe30macHoro oOpas3a >XKM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAHHOCTh HaBbIKA peQIIeKCUH, MPU3HAHUE CBOETr0 IpaBa Ha OIIMOKY U TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBJIeHHOCTH,
TpeOYIOIIMX B TOM YHCII€ U (PU3NIECKUX 3HAHUIA,

- HHTepeC K MPaKTHYECKOMY U3YUEHUI0 podeccuil, CBI3aHHbIX C (PU3UKOMH;

7) IKOI0THYECKOr0 BOCTIMTAHUA:

- OpHUEHTallMsl Ha MNPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs peleHus 3axad B 00sacTu
OKpY’KaIOIIEeN Cpenbl, MUIAHUPOBAHUS MOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBUN
TUISL OKPYKAIOIIEe Cpenbl;

- OCO3HaHMe INI00ATBHOT0 XapaKTepa HKOJIOTHUECKUX MPOOJIeM U MyTeH UX pelieHus;

8) aganTannu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUU HCCIEIOBAaHUN U TPOEKTOB
(bu3MUeCcKOil HaNPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

- ToTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUHM, B TOM 4Hcie (HOPMYIHpPOBATh HJAEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;

- 0OCO3HaHHE Ie(PUITMTOB COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



® - [IJJAHWPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3NYECKUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa U 5KOHOMUKHU,

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHHUSA HA OKPYXKAIOLIYI0 Cpeny, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABAaTEJIbHBIC YHHBEpCAJIbHBIE y4yeOHBbIE JCWCTBUS, KOMMYHHKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKT€PU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIacCH(DHUKAIMN, OCHOBAHUS ISl 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 INMPUYUHHO-CIICACTBCHHBIC CBA3W IIPpU H3YUYCHHUU (1)I/I3I/I'~I€CKI/IX SIBJICHUN U
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIoco0 pemieHuss y4eOHOW  (U3MYecKodl  3amauu
(cpaBHEHHE HECKOJBKMX BAapUAHTOB pELIeHUs, BbIOOp Hambosiee MOIXOMASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh IO CAMOCTOSITEIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECIOMXHBII
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
IPOBEAEHHOTO HAOJIIOIEHUS, OIIbITA, UCCIIEOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PA3JIMYHbIE METO/bI, MHCTPYMEHTHI M 3alpOChl MPHU TOUCKE W O0TOOpE
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAaNbHYIO (OpMYy MpeAcTaBIeHUs HHPOpMAIMH |
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0J€ OOCYXIeHHS Y4eOHOro MmaTepualia, pe3ysbTaToB JIa0OpaTOPHBIX paboOT W
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOii TEMBI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00OHapy>XMBATh Pa3IU4He U CXOACTBO MO3UIIMM;

BBIPAXXaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MIMCHbMEHHBIX TEKCTaX;

NyOJUYHO  TIPEACTABISITH  PE3yJAbTaThl  BBITOJIHEHHOTO  (PU3WYECKOTO  OIBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, TIPOCKTA);

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

MPUHUMATh LEJIU COBMECTHOM JIESITEIBHOCTH, OPraHUW30BBIBATH JACHUCTBUS MO €€
JOCTH>KCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTAsh KAYECTBEHHOTO pE3yJibTaTa IO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMU YJICHAMH KOMaH/IbI;
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁﬂble JelcTBUS

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaLUsX, TPEOYIOLIUX Ul peIIeHUs
(bu3nUecKrx 3HaHUM;

OpPUEHTHUPOBAThCSI B PA3IMYHBIX IOAXO0JAX MPUHATHUS PpEHIeHUuN (MHIUBUAYaAJIBHOE,
INPUHITHE PELLIEHUs B TPYIIE, IPUHATHE PELICHUH IPyNIoi);

CaMOCTOSITEJIbHO COCTABJIATh AJITOPUTM peIIeHUs (PU3MUecCKOW 3ajaud WM IJIaHa
UCCIICIOBaHMUs 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 CUTYallUH U NpEIararh IjiaH €€ NU3MECHECHMS;

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTMD)KEHUS) pe3yJabTaTOB JEATEbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBIMOJIHEHUS (PHU3HUUECKOTO
UCCIIEIOBaHMsI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIbCTB, W3MEHUBIIUXCS
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;

pu3HaBaTh CBOE IMpaBO Ha OMIMOKY MNpH peuieHUH (QU3UYECKUX 3aJad Wi B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI M TAKOE K€ IIPaBO APYroro.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonmy oOydeHus B 7 KJjacce IpeiMETHBIE pe3yiIbTaThl HAa 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCMOJIb30BaTh TMOHATHS: (U3MUECKHE M XUMHYECKHE SBJIEHHs, HaOJIOCHHUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHUS BelllecTBa (TBEPIOE, KHUJIKOE, ra3000pa3zHoOe), MEXaHHUYECKOe
JBIDKEHUE  (paBHOMEpPHOE, HEpaBHOMEpPHOE,  IPSAMOJMHEHHOE),  TpaeKTOpHs,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBieHus (IudQy3us, TEIIOBOE IBUKEHHE YaCTULl BELIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUS, B3aUMOJEICTBUE TeJl, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOM OChbIO BpALEHMs, Iepelada JaBieHUs TBEPIBIMU
TeJIaMU, JKUAKOCTSIMH U razaMu, aTMOC(EpHOe JaBlIeHue, IJIaBaHUE Tell, IPeBPaLeHus
MEXAHUYECKOM HEPIUN) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4Yucie (pu3uyecKue SBICHHUS B MPHUPOJE: MPUMEPHl JBIKEHHS C Pa3INYHBIMH
CKOpPOCTSIMH B >KMBOH W HEXHBOW INpHUpPOJE, JEHCTBUE CHIIBI TPEHUS B HPUPOJIE U
TEXHUKE, BIMAHUE aTMOC(EpPHOro AABICHMS HA >KMBOM OpraHu3M, IJIaBaHUE DbIO,
ppluaru B TeJ€ YEJIOBEKAa, IMPU 3TOM IE€PEBOJUTH MPAKTUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (IPU3HAKU) PU3NYECKUX SBJICHUI;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PHU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BELECTBA, BPEMs, IyTh, CKOPOCThb, CPEIHSSA
CKOpOCTb, CHMJIa YHPYTrOCTH, CHJIa TSDKECTH, BeC Teja, CWJa TpPEHUs, JaBJCHUE
(TBEpOro Tena, JKUAKOCTH, TIa3a), BBITAJKMBAIOUIAas CWJIA, MEXaHHW4ecKas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT MOJe3HOTO ACUCTBUS
MEXaHM3MOB, KUHETUYECKasi W MOTEHLHUaJIbHAsl dHEPTUs), IPU ONHCAHUU IMPABUIBHO
TPaKTOBaTh (PU3MUECKUII CMBICI HCIIOJIb3YEMBIX BEIMYMH, UX 0003HAUCHHS U €AMHUIIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JIPYIMMH BEJIMYMHAMM, CTPOUTh TpadUKU H3YYEHHBIX 3aBUCHUMOCTEHN
(GUBHUYECKUX BEINYHH,

XapaKTepu30BaTh CBOMCTBa Tel, (PU3MYECKHE SBJICHUS M MPOLECCHI, HCHOJb3YH
IpaBUia CIOXKEHHUs CUJl (BIOJIb OAHOM mpsMoif), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPaBUIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAaHMYeCKOH SHEepruu, MpH OSTOM JaBaTh CJIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3aIlIMChIBaTh €M0 MaTEMaTHUYECKOE BbIPAKEHHUE;

OOBACHATh (U3UYECKUE SIBJICHMS, MPOLECChl M CBOWCTBAa TeJl, B TOM 4YHCIE U B
KOHTEKCTE CHUTyal[Mil MPaKTHUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATh MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (PU3MYECKUX SBJICHUH, (U3MUYECKHMX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agayd B 1-2 J1eicTBHA, HUCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBaOIIME (U3MUECKHE BEJIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUSA 3aJauu
3aMUChIBaTh KPAaTKOE YCJIOBHE, MOJACTABIATh (U3NYECKUE BEIUYUHBI B (POPMYIBl U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHbBIC JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUs
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJ0OB, B OIMCAHMM MCCIEAOBAHUSA BBIICIATh IPOBEPSIEMOE IPEANIOIOKCHHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHPOBATH TPOBEPSIEMbIE MPEANOIOKEHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM AHAJIOIOBBIX U LU(PPOBBIX NMPHUOOPOB, 3alKCHIBAThH
IIOKa3aHUs IpUOOPOB C y4ETOM 3aJJaHHOM aOCOIIOTHOM MOrPEIHOCTH U3MEPEHUN;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
Tela OT BPEMEHU JIBUKEHUS Tella, CUJIbI TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
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 MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus], clenys MpeIoKeHHOMY IUIaHy, (PUKCHPOBATh PE3yNbTaThl MOIY4EHHOU
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTHU W TBEPIAOrO Tela, CWIA TPEHHUs CKOJIBXKEHHSA, JaBJICHHUE BO3/yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOIPYKEHHOE B HKHUIAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMYNHBI,

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
HEMOABIKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;

XapakTepu3oBaTh MPUHLUIBI JEHCTBHS HW3YYEHHBIX MNPUOOPOB M TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHHA (B TOM 4MCIE: MOAUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMOIb3ys 3HaHHUSA O CBOMCTBaX (U3MYECKUX SBICHUH M HEOOXOAUMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOAUTH TPHUMEPHl (HAXOAUTh MHGOPMAIMIO O MpHUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUA B TOBCEJHEBHOW KM3HM s OOecredeHus
0e30MacHOCTH TpU OOpalieHuH C OpuOopaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMs 370pPOBbsi M COOJIIOIGHHWS HOPM OSKOJOTHYECKOrO TOBEACHHS B
OKpYXKarollleH cpere;

OCYIIECTBIISITh OTOOp HMCTOYHMKOB HHGpopManuu B VHTepHETE B COOTBETCTBUU C
3a/laHHBIM TIOMCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U MTyTEM CPAaBHEHUS



Pa3IMYHBIX UCTOYHUKOB BBIJEIATh HHPOPMALIHIO, KOTOPAsl SIBJISAETCS MPOTUBOPEUNBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIOJIb30BaTh MPHU BBHIIOJHEHUU YYeOHBIX 3alaHMI HAayYHO-TIONYJISIPHYIO JIMTEpaTypy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJCTh NMPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs HMHGOpMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHHUS O Pe3ysbTaTax MPOEKTOB MM YUYEOHBIX UCCIEOBAHUM, IIPU ITOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyNIIE B COOTBETCTBUM C ITOCTABJICHHBIMU 3a/1a4aMH, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenust B 8 kiacce npeamMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y O0OYUAIOIIUXCSI YMEHUI:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN MMap, BIAXXHOCTh BO3/yXa, TEMIEPATypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHN TOK, MArHUTHOE
oJIe;

pasznuyarh SBJIECHUS (TEIUIOBOE pACHIMPEHUE U C)KaTue, TeIulonepenada, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTAJUIU3aLHs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHUCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJEUCTBHUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 Ha MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3UUYECKUX SBICHUN B OKPYKAIOIIEM MHUpE, B
TOM 4Hcle (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATKEHHUE W
KalWUISIpHBbIE SIBIICHUS B NPHUPOAE, KPUCTALUIbl B mpupojne, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
DNIEKTPUYECKUE SBICHUST B arMocdepe, DIIIEKTPUYECTBO IKUBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TMOJIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOWCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUIA;

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUINUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJAElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHHsl TOIUIMBA, KO3 UIMEHT I0JIE3HOrO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUN
3apsd, CUJla TOKA, OJJEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHUKA,
yIIeJIbHOE CONPOTUBIICHHE BEIIECTBA, pab0Ta U MOLIHOCTh 3JIEKTPUUYECKOTO TOKA), IPH



ONKMCAHUU TMPaBWIBHO TPAKTOBAaTh (DU3MUECKHI CMBICI HCIHOJb3YEeMbIX BEJIUYMH,
0003HaYCHHS] ¥ SAMHUIIBI (PU3MUECKUX BEIUYHH, HAXOIUTh (DOPMYIIBI, CBSA3BIBAIOIIUE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUNH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3UYECKHE SBICHHUS M MPOIECCH, HCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
IOPUHIMUIT CYNEPIO3UIMK TMoJjied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3akoH cCOXpaHEHHUs
SHEPruu, MPU ITOM JaBaTh CIOBECHYIO (HOPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTE€MaTU4YeCKOe BBIPAXKECHUE;

O0BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBICHEHHE M3 1—2 JIOTMYECKHUX IIaroB C
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemiate pacu€THble 3amadd B 2-3 JACHCTBHS, WCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBalOIIME (DU3MUECKHE BEJIMYMHBI: HA OCHOBE aHalM3a YCJIOBHS 3ajaydd
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JIAHHBIX JUIsl pELICHUs 3aJauH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOUMBIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATH IMOTYYCHHOE 3HAYCHHE (DU3MUCCKON BEIIMYMHBI C N3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU IMOMOIINA (PUINISCKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAHUE  HUCCJICJOBAaHMS,  BBUICIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh IPaBUIBHOCTh NOpSAJKA IPOBEIECHUS HCCIEIOBaHUS,
JienaTh BbIBOJBL;

MPOBOAMTH OMBITHI MO HAONIOIEHUIO (PU3UUECKUX SIBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsSI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3JTYUYEHUU OT LIBETA
u3Ny4aronie  (Moriaomaroieil) MOBEpXHOCTH, CKOPOCTh HCMApeHHs BOJBI  OT
TEMIIEpaTypbl O KUAKOCTH M IUIOMIAAM €€ TMOBEPXHOCTH, OHJIEKTpHU3alus Tel |
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEW MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBA 3JIEKTPOMArHWTa, CBOWMCTBA 3JIEKTPOJBUTATENS
MOCTOSSHHOTO TOKa): (OpMyIHUpoBaTh MpOBEpsieMble TMPEANONOKEHUs, COOHpaTh
YCTAaHOBKY M3 TMPEIJIORKEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ OMNbITA W
(bopMyIUPOBaTh BHIBOJIBI;

BBITIOJIHSTH TPSIMbIE U3MEPEHUsI TEMIIEPaTypbl, OTHOCUTEIHLHON BIAXKHOCTH BO3]lyXa,
CUJIBl TOKA, HAIPSDKEHUS C HWCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3NYECKUX BENUYMH, CPAaBHHUBATh PE3YNbTAaThl H3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIIEOBAHUE 3aBUCHUMOCTH OIHOU (DPM3MYECKOW BETUYHMHBI OT JIPYTod C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUN (3aBUCHUMOCTh CONPOTUBIIEHUS MPOBOAHUKA OT
€ro JIJTMHBI, TUTOIIAJN TIOTIEPEYHOTO CEYEHUS W YJEIHHOTO COMPOTHUBIICHUS BEIIECTBA
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TTPOBOTHUKE,
HCCJICTIOBAHKE TIOCIIEIOBATEILHOTO W MapaUIeIbHOTO COCIUHEHHH MPOBOIHHUKOB):
IUTAHUPOBATh UCCIIEOBAHKNE, COOMPATh YCTAHOBKY U BBIMONHSITH U3MEPEHUS, CIEIys



IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOJYYEHHON 3aBUCUMOCTH B BHJIE
TaOIMI U TpaHKOB, A€TaTh BBIBOAKI 110 pE3yJbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJUTh KOCBEHHbIE HM3MEPEHUs (PU3NYECKUX BEIUYUH (yIelbHas TEMJI0EMKOCTh
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, PA0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh MpaBWia TEXHUKM O€30MacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OHNOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUMK 3IEKTPHUUECKOU
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pu3MyecKUX sBJICHUN U
HE00X0uMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTblE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX IIeNel ¢ MOCIEe0BATENbHBIM U MapajuIeIbHbBIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENei;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEPax) MPAKTUYECKOIO
UCTIOJIb30BaHUSl (PM3MUYECKUX 3HAHWHA B TIOBCEIHEBHOW >KM3HM IS OOecredeHust
0e30macHOCTH NIpU OOpalleHMH ¢ OpuOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

® OCYILECTBJIATH MOMCK HHpOpMauuu (uzndeckoro cojepxanus B VHTepHere, Ha
OCHOBE MMEIOLMXCA 3HAHUN M NyTEM CpaBHEHUS JONOJIHMUTENBHBIX HCTOYHHMKOB
BBIJICNIATE MH(POPMAIIMIO, KOTOpas SIBISETCS TNPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

® HCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO COAEp)KaHMs, CIpPaBOYHBIE MaTepHajbl, pecypchl ceTtd VIHTepHer,
BJIaJeTh MpHUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU M3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yabTaTbl MPOEKTHOW WM  HCCIENOBATEIbCKOMN
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIICZINTHh 3a BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMMOICHCTBHE, IPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(PIUKTHI.

K xoniy oOyuenus B 9 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha Ga30BOM YPOBHE JIOJIKHBI

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



UCIIOJIb30BaTh TOHATHUS: CHUCTEMa OTCYE€Ta, MaTepHalibHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOIr0 JIBMXKEeHUs, nedopmanus (yrnpyras, IiacTH4ecKas),
TpEHUE, UEHTPOCTPEMUTEIBLHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSDKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE,
MEXaHUYeCKWe KoileOaHWsi W  BOJHBL, 3BYK, MHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbBIE BOJHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTH U
JATBHO30PKOCTh, CIIEKTPhl WCIyCKaHWS W TorIonieHus, anbda, Oera- M ramma-
W3JIy4EHHUS], U30TOIbI, SiZICpHAst SHEPIeTHKA;

pasznuyaTh SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPAMOJIUHEHHOE JIBHXKCHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBI)KEHHE, CBOOOIHOE MaIeHHE T, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJEUCTBUE TEJ, PEAKTUBHOE JIBH)KCHHE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHYXKIEHHbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBHXKEHHUE, OTpPaXKEHHE 3BYKa, MNPSIMOJUHEHHOE pacCIpOCTPAHECHHE,
OTpaXEHUE U MPEJIOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0KEHUE
0ermoro cBera B CIEKTP M CJIOXKEHHE CIEKTPalbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JMHEHYATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHHUIO MX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOIIMX
JTaHHOE (PU3HUYECKOE SIBJIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3NYCCKUX SIBICHUN B OKPYXKArOIIeM Mupe (B
TOM 4YHclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMUBEI U OTJIUBHI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONITHYECKUE SBICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIBTPapUOIECTOBOIO M PEHTTEHOBCKOTO H3JIYYCHUH, €CTECTBEHHBIM DPaTUOAKTHBHBIN
dboH, KOCMHYECKHE JIy4M, paJHOaKTHUBHOE W3JIYYCHHE TMPUPOJHBIX MHUHEPAJIOB,
JIEMCTBUE PaJIMOAKTUBHBIX M3JIYYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUUYECKYIO0 3a/ayy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTMCHIBaTh U3yUYEHHBIE CBOMCTBA TeN M (DU3NUYECKUE SBIICHUS, UCTIONB3Yys (DU3UUECKUE
BEITMYUHBI (CPEeIHsIST 1 MTHOBEHHAs CKOPOCTh Teja MPU HEPaAaBHOMEPHOM JIBIIKCHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIa YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOJTHOTO MAJCHHsI, BeC Telld, UMITYJIbC Tella, UMITYIIbC
CHUJIBI, MEXaHWYECKass padoTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ TIOBEPXHOCTHIO 3€MJIH, TOTCHIIMAIbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprus, TMOJHas MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHWM, ATWHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeJb MPEIOMIICHUS
cpenbl), TP ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYMH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3MUYECKYI0 BEIUYHMHY C JIPYTUMH BEIMYHHAMH, CTPOUTH
rpaduKu H3y4YeHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIIUYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (pU3NYECKHE SBICHUS U MPOLIECCHI, UCTIONB3YS 3aKOH
COXpPAHEHHUs HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITATT OTHOCUTEILHOCTH [ anmuies:, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUsT UMITYJIbCa,
3aKOHBI OTPAXKCHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsI0BOTO U
MacCoBOTO YHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH €M0 MATEMATHUECKOE BBIPAKECHUE;



OOBSICHATH (pU3MYECKHE TMPOLECCHl W CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallUd  NIPAaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:  BBIABIATE  IPUYUHHO-
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX IIaroB C OMOPOi Ha 2—
3 Wu3ydYeHHBIX CBOWCTBA (U3UYECKUX SABICHHUH, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTE;

pemath pacu€THbIC 3a7a4M (OMUPAIOIIUECcs Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONIb3YsI
3aKOHBl M (DOpMyJibl, CBsI3bIBarOLIME (PU3UUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3allUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HEIOCTAIOIIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIEC I PELICHUS,
OPOBOIUTH PACUYEThl M  OICHHWBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(Gu3n4eCcKOil BETMUNHBL;

pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METO/OB,  MCIIOJb3ysl  ONMCAaHUE  HCCIEAOBAaHMS,  BBIICJIATH  IPOBEpAEMOE
HPENONI0KEHNE, OLCHWBAaTh IPABWIBHOCTh TOpPSJIKa HPOBEAECHUS MCCIEJOBAaHUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOCHUI U OIIBITOB;

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs dHEPIuH, 3aBUCUMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH 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 coOuparouiel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTH CEpPHUI0 NPSMBIX H3MEPEHUH, ONpenenss cpeaHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NPOBOJUTH HWCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYHMH C HCIOIb30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria OpejJoMJIeHUsl OT yria MaJieHus): MJIaHUPOBaTh HCCIIEI0BAaHUE, CAMOCTOSITEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

IPOBOJIUTH KOCBEHHBIE H3MEpEHHUs (QHU3MUECKUX BEIUYUH (CpelHssi CKOpOCTh U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUHU, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOAPPUIMEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIITHOCTh, YacTOTa M TEpPHOJA KOJeOaHWH MaTeMaTHYeCKOTO W TPYKUHHOTO
MasTHUKOB, ONTHYECKass CWJIa COOHMparomeld JIMH3bI, paJuOaKTUBHBIA  (OH):
IUIAHUPOBATh W3MEPEHUs, cOOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCISATh 3HAYCHUE BEMYUHBI U
AQHATM3UPOBATh TIOJIyYEHHBIE pE3yNbTaThl C YYETOM 33aJaHHOH TOTPEITHOCTH
U3MEPEHHUI;

coOnrofarh TMpaBuja TEXHUKHM Oe30MacHOCTH TMpu pabore ¢ 1ab0paTOpHBIM
o0opynoBaHueM;



pa3ianyaTh OCHOBHBIC MPU3HAKM HW3YYCHHBIX (U3MUECKUX MOJENCH: MarepuaibHas
TOYKa, aOCONIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHast MOZEb aTOMa, HYKJIOHHAsI MOJIEJIb @aTOMHOI'O S/Ipa;

XapaKTepu30BaTh NPUHLUIBI JIEHCTBUS U3YUYEHHBIX MNPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha UX OMHCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (oToarnmapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO3UMETp, Kamepa Buibcona), wucronb3ys 3HaHUS O
CBOICTBax (YM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
HCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPU PEUICHUH Y4eOHO-
MPaKTUYECKHUX 3aJ]a4, ONTHUYECKUE CXEMBbI ISl TOCTPOEHUS U300paKEHUN B ILIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIIMIO O MpHUMEpax) NPaKTHIECKOTO
UCIONIb30BaHUsl (M3UYECKUX 3HAHWM B MOBCEJAHEBHOM >KM3HHM [UIsl OoOecreyeHus
0e30macHOCTH TpuU OOpalieHHuH ¢ OpuOOpaMu M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHUS 3J0pPOBbsi U COOJIIOACHHUS HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKaroIlleH cpese;

OCYIIECCTBIISATh TOWUCK WHPOpManuu (Qu3MIecKkoro cojepxkanus B VHTepHeTe,
CaMOCTOSITENILHO (DOPMYJTHPYSI TTOMCKOBBIM 3alpoc, HAXOIUTH IYTH OTPEICIICHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMAllMd Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JOTIOTHUTEIbHBIX HCTOYHHUKOB;

MCIOJIb30BaTh MPU BBIMOTHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3UYECKOTr0 COJEp)KaHUs, CIPAaBOYHBIE MaTepUalbl, pecypchl cetu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 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 W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pazgen 1. ®usuka u €€ poJsib B MO3HAHUU OKPYKAKIIEr0 MUPa
bu6mmoreka [IOK
11 o - 2
VISHIEA * Hayka © TpHpoae https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHCCITHE BEHIHIHAL https://m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHay4HBI METO/ MTO3HAHUS 2 1 bubmorexa LIOK
' i A https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nes 2. [leppoHayabHbIe CBeIeHUS] O CTPOEHHUH BelllecTBa
2.1 CtpoeHue BelecTBa 1 bubmorexa LIOK
' P H https://m.edsoo0.ru/7f416194
29 JIBM>XeHUE U B3aUMOJICMICTBUE YaCTHIL 9 1 bubmuorexa [JOK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6 OK
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 hgpil;l/(:;.egzi.ru 17§416194
Hroro no pazgeny 5
Paznen 3. /IBu:xeHue U B3auMo/ieilicTBUE TeJl
b K
3.1 MexaHUUEeCKOE OBMKEHUE 3 nommorexa O

https://m.edso0.ru/7f416194
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bubmuorexa [JOK
32 Hrepuits, macca, MI0THOCTS 4 1 https://m.edso0.ru/7f416194
bubmuoreka [JOK
33 Cuta. Brget cit 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Masnenue. llepenaya naBieHuss TBEPABIMU 3 bubmumoreka [IOK
' TeJIaMU, YKUAKOCTAMU U ra3aMu https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.2
flaprertne xiKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
43 ATMochepHOe AaBICHHe 0 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTpYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [JOK
>1 Paora u MOIHOCTE 3 1 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctbie MexaHi3MbI > 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
: M 4 1
53 CXAMIICCRAL SHepritt https://m.edsoo0.ru/7f416194
Hroro no pazneny 12
[ToBTOpEHUE 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakTuueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3gen 1. TensioBbIe IBJICHUS
bu6mmoreka [IOK
1.1 C i 7
TPOCHHE I CBOMCTRA BEMlecTEa https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1 5
SILIOBBI HPOHECCh! https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3zgea 2. diekTpuyeckne 1 MAarHUTHbBIE SIBJICHUS
51 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.2 IT i 7 20 2 7
OCTORHHBIH SICKIPHACCRII TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 15
ATHITTHBIC ABTCHe https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.4 6) 4
AICKTPOMATHITTHA HIAYIKHI https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
[ToBTOpeHHE 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCAHMUS https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B 7 20 1 3
SAMOACHCTEIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pa3nen 2. Mexanuyeckne KoJjie0aHUs U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXAMITCCIHE KOCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CHAMIHOCKHE BONHHL. JByK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
DIIEKTPOMArHuTHOE MOJIE U bubnmoreka [JOK
3.1 6 2
AJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4. CBeToBbBIE ABJICHUSI
4.1 3aKOHBI pacIpOCTPAHEHHUs CBETA 6 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41a4a6
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4.2 JIuH3BI ¥ 0 CCKHE 00 6 3 Bubmiorexa LIOK
: WH3bI U ONITHYECKUE TPUOOPHI
prbop https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3zgea S. KBanToBbIe siBJIeHUS
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHWE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTIO siapa 6 1 bubmorexa LIOK
' P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
: A 7 1 1
>3 FICPHBIC Peaititii https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpenue n 0600IIEHNE COlEPIKAHUS 9 5 bubnuoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbI OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

14

1.5

pa3indaTth SABJICHHUA 110 OIMHMCAHHMIO HX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SIBJICHUC

pacrio3HaBaTh IPOSIBICHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalOIIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CYILECTBEHHbIE CBOICTBA (IIpU3HAKU) (PU3UUYECKUX SIBICHUN

ONHKCHIBATh HW3YYEHHBIC CBOWCTBA TeNl W (PU3MUYECKUE SBJICHUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, I[PU ONHCAHUU TMPABUIIBHO
TpakToBaTb (PU3UYECKUH CMBICI MCIONb3YEMbIX BEIMYMH, HX
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIbI,
CBSI3BIBAIOIME JIaHHYIO (PHU3MUYECKYI0 BEIUYMHY C JAPYTUMH
BEIMYMHAMHU, CTPOUTh  TpaQUKHd  HM3YYEHHBIX  3aBUCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKkTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H  3alMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

1.7

OOBSICHATh (PU3UYECKUE SIBICHUS, MPOLECChl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa: BbBIABIATh IPUYUHHO-CIEACTBEHHBIE CBS3H, CTPOMTH
oObsicHeHne w3 1 — 2 JIOTMYECKHX ImaroB ¢ omopoi Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3NYECKUX SBICHHUM, (PU3MUECKUX 3aKOHA MIIH

3aKOHOMEPHOCTHU

pemiath pacyéTHble 3a7aud B 1 — 2 neHCTBUSI, UCIONB3YSl 3aKOHBI U
(bopMyIIBI, CBS3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIOBHS 3aJaud 3alUChIBaTh KpPaTKOE YCIOBHUE, MOJCTABISTH
¢buznyeckue BeIUYNHBI B POPMYJIBI M IPOBOJUTH Pacu€Thl, HAXOAUTH

CIIPpaBOYHBIC NAHHBIC, HCO6XOIII/IMLIC I pCHICHUs 3aaa4, OICHUBATDH



PEATHUCTUYHOCTD MOTYYCHHOW (PU3NUECKON BETUUMHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH I[OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIIECJOBAHUS  BBIACIATDH
poBepsieMoe  MpEANnoiokeHue  (TUHoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM peE3ysbTaT, HaXOAUTb OIIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE€3yjibTaTaM

1.9

1.10

1.11

MPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WM
bu3MYecKUX ~ CBOWCTB  Tel:  (opMynmpoBaTh  MpOBEpsieMbIe
NPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIIOKEHHOTO

000pyI0BaHUs, 3aMUCHIBATH X0/ OMbITa U (OPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMbIE M3MEPEHHUs C HMCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHOOPOB, 3aMUCHIBATH MOKa3aHUs NPUOOPOB C YyUETOM

3aJJaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUI

OPOBOJUTH  MCCJIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYEeCKOH
BEJIMYUHBl OT JPYyro C HCIONb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAHMM Y4YE€OHOI'O MCCIIEIOBaHUSA, COOMPAThH
YCTaHOBKY M BBIIOJIHATh U3MEPEHMUS, CIEAYS NPEITI0KEHHOMY ILJIaHY,
(buKcupoBaTh pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MUECKUX
BEJIMYHMH B BUJIC TTPEUIOKEHHBIX TaOIUIl U TPApHUKOB, ENIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBaAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: TPU BBINOJIHEHUN U3MEPEHUN cOOMpPaTh
JKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBHS TNPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaTb IPHUHIMIBI JEUCTBUS H3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONBb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX  SBJIECHUN U

HCO6XOI[I/IMLIC (I)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOANUTE TNpPHUMEPHl (HAXOAUTh HMH(OpPMAIUIO O NpuUMepax)
MIPAKTUYECKOTO UCIIOIb30BAHUS (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM
KHU3HU Juid  o0ecriedeHHss O€30MacHOCTH TpU  OOpalleHuH ¢

npuOopaMy U TEXHUYECKHUMH yCTPOWCTBAMHU, COXPaHEHHUSI 3/I0POBbS U




COOJTI0ICHHST HOPM DKOJIOTHYECKOTO TTOBEACHUS B OKPYKAIOIICH cpefie

1.16

OCYIIECTBIISATh OTOOP MCTOUYHUKOB MHGpopManuu B cetd MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIIMNXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH(YOPMALIUIO, KOTOpasl SABISETCS NPOTHBOPEYMBOU HIIU

MOET OBITh HEJOCTOBEPHOI

1.17

HCII0JIb30BaTh pu BBIIIOJIHEHUH YUeOHBIX 3a/laHul
HAYYHOTIONYJSIPHYIO ~ JIUTEparypy  (U3HYECKOTO  COAEpIKaHUs,
CIIpaBOYHbIE MaTepHalibl, pecypcbl ceth VHTepHer, BianeTh
npuéMamM# KOHCIIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus HHPOPMALIUU

nu3 O,Z[HOfI 3HaKOBOM CHCTEMBI B APYryro

1.18

1.19

CO3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOcCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIMU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIelaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU HITOM
IrPaMOTHO UCHOJB30BaTh W3YUEHHBIM MOHATUHHBIA ammapar Kypca

($U3UKH, CONPOBOKIATH BHICTYIIJICHUE NTPE3eHTallue

IIpX BBIIIOJIHCHHUHA y‘ICGHBIX IMPOCKTOB U I/ICCJ'IeI[OBaHI/Iﬁ pacupeacisaThb
0053aHHOCTH B rpymnmnc B COOTBCTCTBHUU C ITOCTABJICHHBIMHA 3aJja4yaMu,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa ﬂeﬁCTBHﬁ, aICKBATHO OIICHHMBATHb
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL  TI'PYIINbLI, BbICTPAMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIINX

8 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1.1

1.2

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p33OBaHI/Iﬂ

HCIIOJIB30BaTh IOHATHA

pas3inyaTtb SABJICHUA MO0 OMHCAHHUIO HMX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/ISI/UICCKOC SABJICHUC

1.3

pacrio3HaBaTh TPOSIBIIEHHE M3YyYCHHBIX (PU3MUYECKUX SIBICHUH B
OKpY’XKarollleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SIBICHUS B MPUPOJE,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a/1a4y B y‘-IC6HYIO, BBIACIIATD



CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKN) (HU3UIECCKUX SIBJICHUI
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ONUCBHIBATh H3YyYEHHBIE CBOWCTBA Tel WU (hU3MUYECKUE SIBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MUYECKUII  CMBICA  MCIOJB3YEMBIX  BEJIHWYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEIMYUH, HAXOIUTH (POPMYIIHI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMHU
BEIIMYMHAMH,  CTPOUTH  TpapuKHd  HM3YYEHHBIX  3aBHCUMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

XapaKTEpHU30BaTh CBOMCTBa TCI, (1)I/I3I/I‘ICCKI/IG SABJICHUSA W IIPOLECCHI,
HCIIOJIB3YSA H3YYCHHBIC 3adKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
Q)OpMYHI/IpOBKy 3aKOHa MW  3alIMucCblBaTb €ro MaTrcMaTHu4diCCKOC

BBIPAKECHHE

OOBSICHATH (PU3MYECKHE MPOILECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CHUTyalUld IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JIOTMYECKHX WIaroB C IOMOIIBIO | — 2 W3y4eHHBIX CBOMCTBA

(bU3NUeCKUX SIBICHHUH, PU3NICCKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a1auu B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
(dbopMmyIbl, CBsI3bIBaONINE (PU3NICCKHAE BETMUMHBI: HA OCHOBE aHAIM3a
YCIJIOBHS 3a/1a4¥l 3aIIUCHIBATh KPATKOE YCIOBUE, BBIABIIATH HEJOCTATOK
JaHHBIX JJI1 pelIeHHs 3aJadyd, BbIOMpaThb 3aKOHbI M (HOPMYIIBI,
HEoOXo/AuMBbIe Al €€ pelleHus], MPOBOAUTh Pacu€Thl U CPAaBHUBAThH
MOJIyUEHHOE 3HAaueHHe (PU3NYECKOW BEIMYMHBI C W3BECTHBIMU

JaHHBIMHA

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJ0B, UCITIOJIb3Yys OITMCAHHUEC UCCIICIOBAHUS, BBIACIATD
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IIPABUIIBHOCTH IIOpsAAKaA

MPOBEACHUA UCCIICA0OBAaHM, ACJIaTh BBIBOAbI

MPOBOAMTH OMBITHl 10 HAOMIONEHUI0 (U3NYECKUX SBICHUM WIN
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOupaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

060py,[IOBaHI/I}I, OIIMChIBATh XO/J OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

1.10

BBIIIOJIHATB IPSMBIE HM3MEPEHUS C HCIIOJIb30BAHMEM aHAJIOTOBBIX
npuOOpPOB U AATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIbTAThI

U3MEpEeHUi ¢ yuéToM 3a/1aHHOM a0COIIOTHON MOTPEITHOCTH



1.11

1.12

MPOBOJIUTh  WCCJICJOBAHME  3aBUCHUMOCTH  OJHOW  (hU3HYECKOU
BCIIMYUHBI OT I[I)YTOI;'I C HCIIOJB30BaAHHUCM HpHMbIX PISMCPCHI/IP'IZ
IJJAHUPOBAaTh HCCIEAOBAaHUE, COOMPATh YCTAHOBKY W BBITIOJHATH
U3MEpEHUs, CleAys MPEeAJoKEHHOMY  IUIaHy, (UKCHPOBATH
pe3ynbTaThl MOJTYYEHHON 3aBHCHMOCTH B BHUC TaOJIHUI] U TpaduKOB,

ACJIaTh BBIBOALI 110 PE3YyJibTaTaM UCCICAOBAHUA

MPOBOAWTh  KOCBCHHBIE  HM3MEPEHHS  (PU3MYECKUX  BEIUYHUH:
IUTAHUPOBATh U3MEPEHUs, COOMPATh IKCIEPUMEHTAIbHYIO YCTaHOBKY,
ciaenys TPEAIOKEHHOM MHCTPYKUMHU, U BBIUUCIATH 3HAUYCHUE

BCIIMYHHBI

1.13

1.14

CO6J'IIOI[aTI> InpaBujia TCXHHKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYI0BaHHEM

XapaKTepu30BaTh NIPUHLUIIBI JIEHCTBUS H3YYEHHBIX HpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHHA W HEOOXOIUMbIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.15

1.16

1.17

pacio3HaBaTb MPOCTBIC TCXHUYCCKHC yCTpOﬁCTBa U U3MCPUTCIILHBIC
HpI/I60pLI o CXeMaM U CXCMATHYHBIM PUCYHKaAM, COCTABJIATH CXCMBbI
SJICKTPHUICCKUX ueneﬁ C TMOCJICHOBATCIIbHBIM M IapalJICJIbHBIM
COCAMHCHUEM 9JICMCHTOB, pa3inyad YCJIOBHBIC 0003HaYCHHS

AJIEMEHTOB JIEKTPUUYECKUX LIETIeH

NPUBOJIUTH TNpPUMEPHl (HAXOIUTh HMHPOpPMALMIO O MpHUMEpax)
MPAKTUYECKOTO UCIIONIBb30BaHUS (PU3NYECKUX 3HAHUN B TTOBCETHEBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpalieHun ¢
npuOopaMu U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaloIlel cpene

OCYIIECTBIISATh MOUCK MHGOPMAIMU (PU3NUECKOTO COJEePKAHUS B CETH
WNHTepHeT, HA OCHOBE HUMEKOUIUMXCSA 3HAHUW U NYTEM CpPaBHEHUS
JIOTIOJTHUTEIFHBIX HCTOYHUKOB BBIJACIATH WHGOPMAIUIO, KOTOpas

SABIIACTCA HpOTHBOpC‘IHBOfI WA MOYKET OBITh HCHOCTOBCpHOﬁ

1.18

UCMOJb30BaTh NPU  BBINOJHEHUM YYEOHBIX 3aJaHMA  HAy4YHO-
MOMYJISIPHYIO JIUTEPATypy (DU3MYECKOro COAEpkKaHMs, CIPaBOUYHBIE
MaTtepuainsl, pecypchl cetu MHTepHer; BiameTre npuémamu
KOHCIEKTUPOBaHHUS TEKCTa, MpeoOpa3zoBaHusl WHGOPMAIIMU U3 OJIHOU

3HAaKOBOM CUCTEMBI B JIPYTYIO



1.19

1.20

CO3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas wHPOPMAIMIO W3 HECKOJIBKUX HCTOYHUKOB (PUINUIECKOTO
COJZICp)KaHHS, B TOM 4YHUCIC IMYyOJMYHO MPEACTABIATh PE3yIbTAThI
NPOCKTHONH WJIM KCCJICIOBATEIbCKON  JCSITEIBHOCTH, TMPH 3TOM
IPAMOTHO HCIIOJIb30BAaTh M3YYCHHBIH MOHATHHHBIN ammapar Kypca

(bU3MKH, COMPOBOXKIATH BHICTYIUICHUE ITPE3CHTAIUCH

IPU BBIMOJHEHUH y4EOHBIX MPOEKTOB M UCCIECIOBAaHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TI'PYIIBL, BBICTpaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI

9 KUIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

1.1

1.2

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl

HCIIOJIB30BATh U3YUYCHHBIC ITOHATUS

pas3indaTthb SABJICHUA IO OMHMCAHHUIO HMX XaApPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/ILIGCKOC SABJICHUC

1.3

14

pacrio3HaBaTh TPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpYXarollleM MHUpEe, B TOM 4Hclie (pU3NYECKUE SBICHUS B MPUPOJE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIAThH

CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKN) PUZNUECKUX SABJICHUN

ONHUCBHIBATh H3YYEHHBIE CBOWCTBA Tel W (uU3MUEcKUe sBJIECHUS,
UCHONB3YS (U3MYECKHE BENUYMHBI, NpPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MUYECKUH  CMBICT  MCIOJIB3YEMBIX  BEJIHWYHH,
0003Ha4YeHHs U eTUHUIBI PU3NYECKUX BEJIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3BIBAIOIIME JIAaHHYIO  (PU3MUYECKYI0 BEJIUYMHY C JAPYTUMH
BEJIMYMHAMHU, CTPOUTHh  IpaUKHd  HM3YyYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH

1.5

XapaKTCPU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘{CCKI/IC SABJICHUSA W IIPOLCCCHI,

HCIIOJIB3YsA HW3YYCHHBIC 3aKOHBI, IIpU OTOM JaBaTb CJIOBECHYIO




1.6

1.7

1.8

1.9

1.10

GbOopMyIUpPOBKY 3aKOHa W  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXXECHHE

00BSACHATH (DU3MYECKHE MPOIIECCHI M CBOWCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHUTYyalldd IPaKTUKO-OPHEHTHUPOBAHHOIO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIICICTBEHHBIC CBSI3H, CTPOUTH 00BICHEHUE U3 2
— 3 JIOTMYECKUX IIaroB ¢ MOMOIIbI0 2 — 3 HM3Y4YEHHBIX CBOMCTBa

(bu3nUecKuX SBICHUH, GPU3NIECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

pemate pacuéTHble 3afaud (ONMUparoIluecs Ha cucTeMy u3 2 — 3
YPaBHEHMI), HCHOIb3Ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
¢u3nueckue BEIUYMHBI: HAa OCHOBE aHAlIM3a YCJIOBUS 3aJauu
3allUCBhIBaTh ~KPAaTKOE YCJIOBUE, BBIIBIATh HEJOCTAIOIUE WIIH
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOTUMBIE
JUI pelleHUusl, IPOBOJUTH pPacué€Thl U OLEHHUBATh PEATUCTHYHOCTh

MOJIyYEHHOT'0 3HauY€HUs (PU3MYECKOI BEIINYMHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEHINTh TPH MOMOIIN
(bu3MUeCKUX METOJIOB, MCIOJb3Ysl ONMCAHUE HCCIIEA0BAHUS, BBLAEIAThH
IIPOBEPSEMOE TPEAIIOJIO0KEHUE, OLICHWBATh NPABUIBHOCTh IOpPsAKa
IIPOBEICHHUS UCCICNOBAHUA, [EJIaTh BBIBOJABI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OIIBITOB

MPOBOAMTH OMBITHl MO HAOMIOAEHUI0 (U3NYECKUX SBICHUA WIN
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSITENIBHO COOMPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpyAOBaHUs, OMHCHIBATH XOJI OMBITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAMTHh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefienss cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHuEe coOuparoield JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (U3MEPUTEIBHOTO Mprodopa)

1.11

IPOBOJUTH HCCIEOBaHUE 3aBHUCUMOCTEH (DU3NYECKMX BEJIHYUH C
MCIOJIb30BaHUEM TMPSMBIX M3MEpPEHUM: MIAaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pE3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BBIBOABI 110 PE3YyJIbTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHbIE  W3MEpPEHHs  (U3NYECKUX  BEIMYMUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY

U BBIIIOJIHATH U3MCPCHUSA, CICAYS HpCﬂHO)KCHHOﬁ HHCTPYKIUHU,



1.13

BBIYMCIIATh 3HAYEHUE BEJIMYMHBI M AHAJIU3UPOBATh ITOJYYEHHBIE
pPe3yJbTaThl C YYETOM 3aJaHHOM NMOTPEIIHOCTH U3MEPEHU I
coOmonaTh MpaBWja TEXHUKUM Oe3omacHOCTH TpH pabore ¢

1ab0paTOPHBIM 000PYTIOBAHUEM

1.14

1.15

pasinyaTh OCHOBHBIE INPHU3HAKM HM3YYEHHBIX (PU3MUECKUX MOJeIei:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEJIO, TOUYCUHBIH HCTOUYHUK
CBeTa, JIyd, TOHKas JIMH34, IJJAaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

XapaKTepu30BaTb MPUHLUIBl JEHCTBUS M3YyYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaX (PU3UYECKUX SABJICHUA U HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU HU3YYEHHBIX
TEXHUYECKUX YCTpPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4YEOHO-TIPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl HOCTPOCHUS N300paKeHUH B IIIOCKOM

3epKajie u coOuparoIeii TMH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUs (PU3NICCKUX 3HAHUI B OBCEIHECBHOM
KU3HU i1 oOecniedeHus: Oe30MacHOCTH TpU  OOpallieHuu ¢
npuOopaMu U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHUS 310POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY>KaIoILel cpene

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3HUUECKOTO COAECPKAHUS B CETU
WuTepHer, caMocTosTenbHO (OpMYIHpys IOMCKOBBIA  3ampoc,
HaXOJUTh IYTH  ONpPENEICHHUs  JTOCTOBEPHOCTH  MOJYyYEHHOU
UHpOpPMALlMM HAa OCHOBE HMMEIOLIMXCS 3HAHUM M JIOMOJIHUTENIBHBIX

HUCTOYHHUKOB

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/JlaHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPATypy (U3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
Marepuansl, pecypcbl ceth HTepHeT; BIageTh INpUEMaMH
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBaHusi WH(POpPMALUU U3 OJHOH
3HAKOBOM CUCTEMBI B IPYTYIO

co3laBaThb COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJBKHX HCTOYHHUKOB (1)I/I3I/I‘{CCI(OFO

coJlepKaHusl, MyOJIMYHO HPEICTAaBIATh PE3yJIbTaThl MPOEKTHOW WM




1.21

UCCIIEOBATEILCKOM  ACATEIBHOCTH, P 3TOM  T'PaMOTHO
UCIIOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar u3y4aeMoro pasjaeia
(GU3uKH U CONPOBOXKIATh BBICTYIUIEHHWE NpE3ECHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX NMPOEKTOB M UCCIECIOBAaHUNA (PU3NUIECKUX
IPOLIECCOB paclpenessTh 00SA3aHHOCTU B TPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 3a BBIIOJHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTbH  €ro, aJeKBAaTHO  OLECHUBATh
COOCTBEHHBIM BKJIaJ, B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IPOSABIAL  TOTOBHOCTB

pa3pemaTth KOHQIHKTHI




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC

Kon
pa3neia

Kon

3JIEMEHTA

IIpoBepsieMble Y1€eMEHTHI COAePKAHUSA

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIET'O MHPA

11

Ou3uka — Hayka O Tmpupone. SIBIeHUS NPUPOIbL.
®dusnueckue SABICHUSA: MEXaHUYECKHE, TEIUIOBBIE,

OJICKTPUYCCKUE, MArHUTHBIC, CBETOBBIC, 3BYKOBEIC

1.2

Ouznyeckue BenuuyuHbl. M3Mepenune — usmueckux
BenuuuH.  ®Dusmyeckue  npubopsl.  IlorpemHocts

n3MepeHuil. MexayHapoaHasi cucTeMa eIMHULL

1.3

1.4

1.5

ECTGCTBGHHOHay‘lHHﬁ MCTOA IIO3HAHUA: Ha6JHO,Z[CHI/Ie,
IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABMIKCHUC THIIOTE3,
OKCIICPUMCHT II0 IIPOBCPKE THUIIOTEC3, 00BsCHEHHE

Ha0JII01aeMOT0 SIBJICHUS
Onucanue pU3NUECKUX SBICHUM ¢ TOMOIIBIO MOJENIEN

[IpakTuueckue padbOTHI:
H3mepenne paccTosiHUM.
N3mepenne 00bEMa KUAKOCTH U TBEPAOTO TETA.
Omnpenenenne pa3smMepoB MaJIbIX TEIN.
N3mepenne TeMmiepaTypbl IpU IIOMOILIU KUIKOCTHOI'O

TEPMOMETPA U JaTYUKA TEMIIEPATYpPBI

INEPBOHAYAJIBHBIE CBEJJIEHM A O CTPOEHUU BEIIECTBA

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJbl, UX pa3Mepbl.

21 OmnbITHI, TOKa3bIBAOLINE JUCKPETHOE CTPOSHHE BEIIeCTBA
JIBrxkeHne vactul] BeuiectBa. CBSI3b CKOPOCTH JIBUKEHUS
2.2 yacTull C Temmeparypoid. bpoyHoBckoe ABUKEHHE,
i dy3us
23 B3aumMopneiicTBre YacTHI] BeLIECTBA: IPUTSKEHUE U
' OTTAJIKHBaHUE
ArperaTHele  COCTOSHHSI ~ BEIIECTBA: CTPOCHHE Ta30B,
24 KHUIKOCTeH W TBEPABIX  (KPUCTAJUIMYECKHUX)  TeIl.

B3anmoCBs3b MeXIy CBOWCTBAMH BEHIECTB B PAa3HbBIX

arpe€raTHbIX COCTOAHUAX ©W HX ATOMHO-MOJICKYJIAPHBIM




CTPOCHUEM

2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTryeckue pabOTHI:
Ouenka  aumameTpa  aroMa  METOJOM  psagoB  (c
25 HCIIOIb30BaHUEM (oTorpaduii).

OnBbITHI 1O HAOIOICHUIO TEILIOBOTO PACIIUPEHHSI Ta30B.
OnpIThl MO OOHAPYKEHUIO IEHCTBHUS CHIJI MOJIEKYJISIPHOTO

MIPUTAXKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBIKECHHE. PaBHoMepHOE 51
' HEPaBHOMEPHOE IBUKECHUE
> Ckopoctb. CpenHsisi CKOpOCTb IPpU  HEPaBHOMEPHOM
' JBUKEHUU. Pacuér myTu ¥ BpeMEeHM JIBH>KEHUS
SBnenue umHepuuu. 3akoH MHepuuu. BzaumopneiicTBue
3.3 T€J KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS TEll.
Macca kak Mepa HHEPTHOCTH Tela
34 [InotHOCTh BemecTBa. CBA3b IUIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €IMHUILIE 00bEMA BELIECTBA
3.5 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS Tell
36 Cuna ympyroctu u 3akoH ['yka. V3Mepenue cuiibl c
' MIOMOUIBIO JUHAMOMETPA
37 SBnenue TAroreHuss M cuia TsokecTH. Cuia TSXKECTH Ha
' Ipyrux miaHerax. Bec tena. HeBecomocTs
3.8 Cuna tpeHusa. TpeHHE CKOJIBXEHHS M TPEHHE IOKOS.
' Tpenue B IpUpoe U TEXHUKE
3.9 CrnokeHue CWI, HAMpaBJICHHBIX 110 OJHON MPSMOM.
' PaBHOelicTBYIOIIIAsA CHUIT
[IpakTuyeckue paboOTHI:
OnpeneneHne CKOPOCTH PABHOMEPHOIO  JIBHYKEHUS
(wapuka B OKMIKOCTH, MOJEIU  3JIEKTPHUUECKOTO
3.10 aBToMoOMIIT W Tak jgainee). OmpeneneHue cpeaHei

CKOPOCTH  CKOJIb’KCHU 6py01<a WM 1[mapuKa 110
HaKJIOHHOM IIJIOCKOCTH. OnpeneneHI/Ie IIJIOTHOCTH

TBépIIOPO TCIa. OHLITBI, ACMOHCTPpHUPYIOIIUC




3.11

3.12

3aBUCUMOCTh pacTsDKEHUs (IegopManuu) NPy KHUHBI OT
MPUIOKEHHON  Cuibl.  OMNBITB, JIEMOHCTPHUPYIOILIUE
3aBHCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella |

XapakTepa COMPHKACAIONINXCS TOBEPXHOCTEH

@usnyeckue SABICHUSA B IIPUPOJE: NIPUMEPHI JABUKEHUS C
pasIMYHBIMM CKOPOCTSIMHU B JKUBOW M HEKUBOU IPUPOIE,

JICICTBHE CUJIBI TPEHMSI B IIPUPOJIE U TEXHUKE

TexHuuyeckue yCTpoucCTBa: TUHAMOMETP, NOAIINITHUKA

TABJIEHUE TBEPJIBIX TEJI, )KUJIKOCTEHN 11 TA30B

4.1

Hasnenne TtBEpHOro Tena. CrocoObl yMEHbBLICHHS H

YBCJIMYCHUS NABJICHUA

4.2

JlaBnenue raza. 3aBUCUMOCTbH JaBJCHUS raza oT 00béMa,

TEMIEPATypPhI

4.3

4.4

4.5

Hepez[aqa JaBJICHUA TBépI[BIMI/I TCI1aMHU, )XUAKOCTAMHU U

razamu. 3axoH Ilackais. [ITHeBMaTHUEeCKHE MAIITHHEI

3aBUCHUMOCTh  JABJICHUS OJKUIAKOCTH OT TIyOWHBI
I'unpocratuueckuii napagokc. CooOIarmuecs: cocyasl.

FI/II[paBJII/I‘-IeCKI/Ie MEXaHU3MBbI

Atmocdepa 3emnn u atmochepHoe naBieHue. [puanHen
CYIIECTBOBaHMS BO3AYIIHOM 0060mouku 3emiu. OmnbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO J1aBICHUS OT

BBICOTBI HaZl YPOBHEM MOPs

4.6

4.7

N3smepenue armocdepHoro npapneHus. I[lpubopsl ans
HU3MEPEHUS aTMOC(PEPHOTO JTaBIICHUS

JlelicTBue KUIAKOCTH M Ta3a Ha NOTPYKEHHOE B HUX
Teno. BrlTankuBaromas (apxumenoBa) cuia. 3aKoH

Apxumena

4.8

[linaBanue ten. Bo3ayxoraBanue

4.9

[IpakTudeckue pabOTHI:

HccnenoBanue 3aBUCMMOCTM Beca Tela B BOJE OT
o0béMa TMOTPYKEHHOM B IKUAKOCTH YacTU Tela.
OnpeneneHre BHITAIKUBAIOLIEH CUJIbI, IEUCTBYIOIIEH Ha
TENO,  MOrpy:k€HHoe B  XKUIAKOCTh.  [IpoBepka

HE3aBUCUMOCTH BBITAJKMBAIOIIENH CHIIbI, JCHCTBYIOUIEH




Ha TeJIO B OKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIUE  3aBUCHMOCTb  BBITAJIKMBAIOLIEH
CHJIBI, IEHCTBYIOLIEH Ha TEJNO B JKUAKOCTH, OT 00bEMa
MOTPYKEHHOU B JKUJKOCTb YAaCTH TEJIa U OT IJIOTHOCTH
xuakoctu.  KoHcTpywpoBanue — apeoMerpa  WiIH

KOHCTPYUPOBaHHE  JIOAKM U  OINpeleleHue e

IPYy30MOABEMHOCTH

@dusnyeckne  SABICHHS B HPUPOJE:  BIUSIHUE
4.10 aTMOC(epHOTO AaBICHHS HA )KUBOUM OpraHU3M, TJIAaBaHHUE

pbIO

TexHudeckue yCTpOWCTBA: COOOILIAIONIMECS COCYIB,
411 YCTPOHCTBO BOJONPOBOJA, THIPABIUYECKUN Mpecc,

MaHOMeTp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC,

apeomerp

PABOTA, MOITHOCTD, DHEPTUA

51 Mexanunueckas pabota
5.2 MexaHn4deckast MOILIHOCTD
53 [IpocTble MexaHM3MbI: pbluar, OJIOK, HaKJIOHHAas
' IUIOCKOCTh. [IpaBuito paBHOBECHSI ppIyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHS pblyara K 0JI0Ky
«3omoroe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO neicTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [ToTentnmuanpHas SHEPTUH TeJa, MOTHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 g [lonHast mMexaHHuecKass SHeprus. 3aKOH H3MEHEHHs U
' COXpaHEHHS MEXaHUYECKOH SHEPTHH
[IpakTuueckue padbOTHI:
Omnpenenenue paboOTHl CHUJIBI TPEHHUS HPU PaBHOMEPHOM
5 g JBIDKEHUH  Tella 10 TOPH30HTAIBHOW  TOBEPXHOCTH.
' HccnenoBanue ycinoBuil paBHOBecHs pbluara. M3mepenue
KIT/l HakioHHOM muiockocTh. M3ydyeHne 3aKoHa COXpaHEHUs
MEXaHUYECKOH sHeprun
5.10 @usnyeckue SBIEHUS B TPUPOAE: pblUarM B TeEJe



YCJI0BCKa

TexHuueckue yCTpOMCTBA: pblyar, MOABWKHBIA U

5.11 HEMOJIBIKHBIA OJIOKH, HAKJIOHHASI TUIOCKOCTH, MPOCTHIC
MEXaHU3MBI B OBITY
8 KJIACC
Kon Kon
IIpoBepsiemble 31eMEHTHI COAePKAHUSA
pasnesa 3j1eMeHTa
TEIJIOBBIE ABJIEHUA
OCHOBHbBIE  IOJIOKEHHSI ~ MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUU CTPOEHMs BewlecTBa. Macca U pa3Mmepbl
' MoJsieKyld.  OmbITbl, HOJATBEP)KIAIOLIME  OCHOBHbBIE
MIOJIOKEHUSI MOJICKYJISIPHOKUHETUYECKON TeOpUH
Mognenn  TBEpAOro, JKUAKOIO U Ia3o000pa3HOro
6.2 cocrosiHui BemectBa. Kpucrainumueckue u amopdHbie
Tena
OObscHEHNE CBOMCTB ra3oB, )KMJKOCTEH U TBEPABIX TEI
6.3 Ha OCHOBE TIOJIOKEHUH MOJIEKYIIPHOKMHETHYECKOM
TEOpUHU
6 6.4 CmaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacupeHne u cKaTue
6.6 Temnepatypa. CBs3b TeMIeparypbl €O CKOPOCTBIO
' TEIUIOBOTO JIBUKEHUS YaCTHULL
6.7 Buytpennss sneprust. Crioco0bl H3MEHEHHsI BHYTPEHHEH
' SHEpIuu: Terionepeaya u copepiieHue padoThbl
6.8 Bunasl Tersonepenauu: TEIIONPOBOIHOCTh, KOHBEKIIUS,
' U3JIy4yeHue
KonnuectBo  TeruioTel.  YaenpHas — TEIIIOEMKOCTh
6.9
BELIECTBA
TemsmooOMeH u  TemyIoBOe paBHOBECHE. YpaBHEHUE
6.10
TEIJIOBOTO OanaHca




IInaBnenue u OTBCPACBAHUC KPUCTAIIMYCCKUX BCUICCTB.

o VY nenbHas TemioTa MiaaBiIeHUs
[TapoobOpa3zoBanue w  KoHAeHcanws. McmapeHue.
6.12 Kunenue. VYnenpHas  Temiora mapooOpa3OBaHUS.
' 3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTO
JABJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 OHeprus TomIMBa. Y iejbHasi TEMJI0Ta CrOPAHUS
[Mpuanmmel  pabothl  TerioBbix  asurarenein  KIIJ]
6.15 TEIJIOBOTO JABUTaTelNs. TeryioBble JABUTATENN U 3alluTa
OKpY’Karolllen cpebl
3aKOoH COXpaHEHUs U MPEBPAIIECHUS SHEPTHH B TEIIIOBBIX
6.16
rpoiieccax
[IpakTuueckue padbOTHI:
OneITEl IO OOHAPYKEHUIO JCUCTBUS CHUJ MOJIEKYJISIPHOTO
MIPUTSKEHUS.
OnbIThl MO BBIPALIMBAHUIO KPUCTAJUIOB [OBAPEHHOM COJHU
WJTU caxapa.
OnpIThl 1O HAOMIOACHUIO TEIJIOBOTO PACIIUPEHUSI Ta30B,
JKUAJIKOCTEN U TBEPJIBIX TEIL.
Omnpenenenue gaBleHUs BO3ayXa B OaUIOHE MITIPHIIA.
OnpITEl, JIEMOHCTPUPYIOIIUE  3aBHUCHUMOCTh  JaBJICHUS
6.17 BO3/IyXa OT €ro 00bEéMa 1 HarpeBaHUs U OXJIAXKICHHS.

[IpoBepka rumoTe3bl JMHEMHOM 3aBUCUMOCTH  JUIMHBI
CTONOMKA JKUAKOCTHU B TEPMOMETPUYECKOW TpyOKe OT
TEeMIIEPaTYpPBI.

HaGmronenne w3MeHeHHs BHYTPEHHEW DJHEPruM Teja B
pe3yibTaTe TeTuIonepeaaun U paboThl BHEITHUX CHJL.
HccnenoBanue sBIeHUs TEIIOOOMEHA MPU CMEIIUBAaHUU
XOJIOJTHOW U TOpsiYEN BOJBI.

OnpeneneHne KOJIWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOU
MIPU TETUIOOOMEHE C HArPEThIM METAJTUMIECKUAM IIHITHHIPOM.

OHpe,Z[eJICHI/IC YHCHLHOﬁ TEINIOEMKOCTH BEIlECTBA.



HccnegoBanue nmpornecca ucrnapeHus.
OnpeneneHI/Ie OTHOCUTEIHLHOM BIAKHOCTH BO3ayXa.

OHpCI[CJ'ICHI/IC y,I[CJ'IBHOﬁ TCIJIOTHI IIJIAaBJICHUS JIbJA.

dusnueckue SBICHHS B TPUPOAE: MOBEPXHOCTHOE
HATSDKEHUE W KamWwULIPHBIC SBICHHUS B TPHPOJIE,
6.18 KpUCTAJUIBI B Mpupojie, uznyuenue CoJiHIa, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKE POCHI, TyMaHa,

HHEA, CHEra.

TexHudeckue  yCTpOWMCTBA:  KallWJULIPBI, IIPUMEpHI
HCIIOJIb30BAaHUS KPUCTAIIOB, JKUJIKOCTHBIA TEPMOMETP,
6.19 JaT4UK TEMIIEpaTypsl, TEPMOC, CHCTEMa OTOILICHUS
JIOMOB, THUTPOMETpBI, NCUXPOMETp, IMapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHWA

7.1 Dnektpusanus Tel. [[Ba posa aMeKTpUIECKUX 3apsiioB

B3aumopneiictBue 3apsbkeHHbIX Ten. 3akoH  Kynona
7.2 (3aBMCHMOCTB CHJIbI B3aUMOJIEUCTBUS 3apsUKEHHBIX TEJ OT

BCJIMYMHBI 3apA10B U PaCCTOAHUA MCKIAY TeJ'IaMI/I)

Onextpuueckoe nosue. Hanpsyk€HHOCTD 3JEKTPUUECKOTO
7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH

(Ha KaUeCTBEHHOM YPOBHE)

Hocurenu »siexTpuueckux 3apsaoB. OJIeMEHTapHBIN

7.4 anekTpuyeckuil 3apan. Ctpoenue atoma. [IpoBoHUKM 1
TUDJIEKTPUKN

7.5 3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia

- DOneKkTpuueckuid  TOK.  YCJIOBHUS  CYILIECTBOBaHHS

' ANEKTPUYECKOTO TOKA. MICTOYHMKN OCTOSTHHOTO TOKa

HevictBus 3IIEKTPAYECKOTO TOKa (TerutoBoe,

7.7 XUMHYECKOE, MAarHuTHOE). OJEeKTPUYECKUH TOK B
KHUAKOCTAX U razax

- Onektpuueckas uenb. Cuia TOKa. OIEKTPUUECKOE

HaIps’KCHUC




ConpoTuBienue IIPOBOJIHUKA. VY aensHoE

7.9

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa it yyacTKa Lenu

[locnenoBarenpHOE W HapajUIeNbHOE  COEOUHEHUE
7.11

IIPOBOJHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKA. 3aKOH
7.12

Jxoyna — Jlenna

DNeKTpUYecKue LEenu U MOTPEOUTENH SIEKTPUUECKOMN
7.13

sHepruu B ObITy. KopoTkoe 3amblkaHne

[TocTostHHbIE MarHuThl. B3anMoneicTBHE MOCTOSIHHBIX
7.14

MAarHuTOB

MarnutHoe mnosnie. MarHutHOoe 1oNe 3eMiM U €ro
7.15

3HAUYEHME JUJIS )KU3HU Ha 3emiie

OmneiT Opcrena. MaruutHoe 1ojie 31EKTPUYECKOro TOKa.
7.16

[IpuMeHeHne 3eKTPOMarHuTOB B TEXHUKE

JlelicTBME MarHUTHOrO IOJS HA MPOBOJHUK C TOKOM.

DNeKTpoABUTaTeNlb MOCTOSHHOIO TOKa. Mcmonp3oBaHue
7.17

3JEKTPOJIBUTaTeeii B TEXHUYECKUX YCTPOMCTBaX M Ha

TpaHCIIOpTe

Oneitel @apanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasumno Jlenna

DIEeKTpOreHeparop. CrniocoOsr MOJIY4eHUS
7.19 JJEKTPUYECKOM ~ DHEPrMHM.  OJIEKTPOCTAHLMU  HA

BO300OHOBJISIEMBIX UICTOYHHKAX SHEPTUU

[IpakTuyeckue paboOTHI:

OneIThI 10 HAOTIOAEHUIO SJIEKTPU3ALUHU TEJl MHIYKIUEH

Y TIPU COTIPUKOCHOBEHUH.

HccnenoBanne AeWCTBHS DIEKTPUYECKOrO IIOJIs  HA
7.20

MIPOBOJHUKY M TUDJICKTPUKHU.
COopka ® mpoBepka pabOTHl DJIEKTPUUYECKON I
MTOCTOSTHHOTO TOKA.

HSMepeHI/IC " pEryjinpoBaHUC CUJIbI TOKA.



N3mepenue u peryaupoBaHue HaIPSKCHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepes
PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U HANPSKEHUS
Ha pe3UCTOpE.

OHLITBI, ACMOHCTPpHUPYIOIIUC 3aBUCHUMOCTH
IEKTPUUYECKOTO CONPOTUBICHUS IPOBOJHHMKA OT €ro
JUIMHBI, TUIOLIA/IU TIOIEPEYHOr0 CeYEeHUs U MaTepuaia.
[IpoBepka mpaBuia CIOXEHHS HANPSDKEHUA  TIPU
[OCIEI0BATEIBHOM  COCIMHEHMH JBYX PE3HCTOPOB.
IIpoBepka mpaBuia A CUJIBI TOKA MPH HapayieIbHOM
coeMHeHUU  pe3uctopoB.  OmpeneneHue  pabOThI
UIEKTPUUECKOTO0 TOKA, UAYILEro 4epe3  PEe3UcCTop.
OmnpeneneHue  MOLIHOCTH — JJIEKTPHUYECKOrO  TOKa,
BbIJIENIIEMOM Ha pe3ucrope. MccienoBanue 3aBUCUMOCTH
CHJIBl TOKa, WAYILEro 4yepe3 JIAMIIOYKY, OT HalpsKeHUs
Ha Hell. Onpenenenue KIIJ[ narpeBarens. MccnenoBanue
MarauTHOI'O B3aHMOIICI>'ICTBI/IH IIOCTOSAHHBIX MArHuTOB.
W3yueHne MarHUTHOTO I0JIsl TOCTOSIHHBIX MarHUTOB IIPH
ux o0beAMHEHUM U pasjeneHud. VccriemoBaHue
JIEUCTBUSA JJIEKTPUUYECKOTO TOKAa HAa MAarHUTHYIO CTPEJIKY.
OneIThl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTH  CHJIBI
B3aMMOJIEICTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBJIEHHs TOKa B Karymke. l3yudenue

JIECTBUSL MarHUTHOTO MOJS Ha INPpOBOAHUK C TOKOM.

Koncrpynposanue u U3y4YeHUe paboTsl
3IIEKTPOBUTATEIS. N3smepenne KII
JJIEKTPOJBUTATENIBHON  YCTAHOBKH. OnbIThI o

HUCCICOIOBAHHUIO ABJICHUA BHCKTpOMaFHHTHOﬁ WHAYKIHUU:
HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS U HaIpaBJICHHUA

WHAYKIMOHHOI'O TOKa

7.21

dusnueckue SBICHUS B TPUPOJE: DICKTPUUECKHE
SABJICHUSI B  aTtMocdepe, DIIEKTPUUECTBO  JKHBBIX

OpPraHU3MOB, MarHUTHOE ToJe 3eMiu, JApeld MoICcoB,



9 KJIACC

Kon

pasznena

POJIb MAarHuTHOI'O MOJIA IAJIAd JKU3HU Ha 3GMJIG, MOJIAPHOC

CHUSIHHC

1.22

Ko hnemenTa

TexHudeckue yCTpPOMCTBA: JJIEKTPOCKOIN, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKOW SHEPruu,
JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HAarpeBaTelIbHbIC
ANEKTPONPUOOpPHI (mpumepsl), JJIIEKTPUYECKUE
MIPEIOXPAHUTENHN, DIIEKTPOMATHUT, 3JIEKTPOJBUTATEIb

IIOCTOSAHHOI'O TOKA, reHEPAaTOp IMMOCTOSAHHOI'O TOKa

[IpoBepsieMble 2IEMEHTBI COAEP)KAHUS

MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe JBWXKEHHE. MarepuanpHas TOYKA.
' Cucrema orcuéra

8.2 OTHOCUTEITHHOCTh MEXAHUYECKOTO JIBUXKEHUS

8.3 PaBHOMEpHOE MPSAMOIIMHENHOE TBUKEHHE
HepaBHomepHoe mnpsiMonuHeiiHoe nBmxeHue. CpenHss U

8.4 MTHOBEHHass CKOPOCTh Tela IpPH  HEPaBHOMEPHOM
JIBIKECHUHT

85 VYckopeHnue. PaBHOyCKOpEeHHOE MIPSIMOJIMHENHOE

' JIBIDKEHUE

8.6 CBoOonnoe magenue. OneITel [anunes
PaBHOMepHOEe JBWXXEeHHE 1O OKpyxkHOocTH. llepmon u

8.7 yacToTa oOpamienus. JIuHeWHass W yrjaoBas CKOPOCTH.
LleHTpOCTpEMUTENBHOE YCKOPEHUE

8.8 IlepBsriit 3akon HetoToHa

8.9 Bropoii 3akoH HeroTona

8.10 Tperuit 3akon HeroToHa

8.11 [TpuHIMI CYyTIEpHO3UINH CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHHS: cuia TPEHHS CKOJNBXKEHHsS, CHJIa TPEHUS




MOKOSI, TPYTU€ BUJBI TPEHUS

Cuna TSKEeCTH U 3aKOH BCEMHPHOI'O TAT'OTCHUA. yCKOpeHI/Ie

8.14
CBOOOJTHOTO Ta/ICHUS
8.15 JBuxenne  mnaHer  Bokpyr  Connma.  IlepBas
' KOCMHUYecKasi ckopocTb. HeBecoMoCTh 1 neperpysku
PaBHOBecme  MarepuasibHOM  TOYKH.  AOCOIIOTHO
8.16 )
TBEP/OE TEJIO
8.17 PaBHoBecue TBEPAOro TENAa C 3AKPEINIEHHOM  OCBIO
' BpaieHusi. MoMeHT cuiibl. LleHTp TshkecTn
8.18 Nmnynsce Tena. M3menenue umiyibca. IMimysbsc cuisl
8.19 3aKOH COXpaHCHHSI HMITYJIbCA
8.20 PeakTuBHOE ABMXKEHUE
8.21 Mexanuyeckas paboTa U MOIIHOCTb
8.9 PabGora cun Tsaxectu, ynpyroctd, TpeHusa. CBs3b
' SHEpPruu U paboThI
893 [loreHunanbHas dSHeprus Tejda, IMOAHITOrO  HaJ
' MOBEPXHOCTHIO 3eMIIn
8.24 [ToTeHuuanbpHas SHEPTUA CXKATOM MPYKUHBI
8.25 Kunetnueckas sneprus. Teopema 0 KUHETHUECKON SHEPTUU
8.26 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH
[TpakTryeckue paboOTHI:
OrmpeziesieHne CpeIHEe CKOPOCTU CKOIBKEHHS Opycka
WIA JBWKEHHMs ILIapuKa [0 HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUs: Tena MpU PaBHOYCKOPEHHOM
JIBYDKEHUH 110 HAKJIOHHOW TIOCKOCTH.
HccnenoBanne 3aBHCHMOCTH TYyTH OT BPEMEHH IIPH
8.7 PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HayaJlbHOW CKOPOCTH.

[IpoBepka THUIMOTE3BI: €CIM TPH PABHOYCKOPEHHOM
JIBIKEHUHN 0€3 HA4YalbHOM CKOPOCTH MYTH OTHOCSTCS
KaK psAI HEYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

WccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJIBKECHHS
OT CWIbl HOpMajbHOro JaBieHus. OmnpeneneHue

kod(durmenta TpeHUs CcKoibxeHusa. OmnpenencHue




8.28

8.29

KECTKOCTH NpyKuHbl. OmnpeneneHue pabOThl CHIIBI
TpeHUs [pU PaBHOMEPHOM [BIDKEHHM Te€jla IIO
TOPU30HTAJILHON MOBepxXHOCTH. OnpezeneHue padoThl
CUJIBl  YOPYrocTM  NpH  HOABEME  Ipy3a  C
UCIOJIb30BAHUEM  HEMOJBMXKHOIO M IHOJBHXKHOTO

0JI0KOB

@uU3NYECKUE ABJIEHUSA B MPUPOJE: IPUIUBBI U OTJIUBBI,
JBWKeHHE IuiaHeT COJHEYHOW CHUCTEMBI, PEAKTUBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

TexHuueckne  yCTpOMCTBA:  CHOUAOMETP, JATYUKHU

MMOJIOKCHUS, pACCTOAHHUA U YCKOPCHUSA, PAKCTHL

MEXAHUWYECKUE KOJIELAHMA 1 BOJIHBI

KonebarensHoe JABUIKCHUC. OcCHOBHEBIE XapaKTCPHUCTUKHU

> KoJIeOaHUI: IeproJ], YacToTa, aMIUIMTY 1A
99 MaremaTnueckuit U HpY>KUHHBIN MasITHUKH.
' [IpeBparenue sHepruu npu KoieOaTeIbHOM JABHKEHUN
93 3aryxatomme KosebaHusi. BriHyXIeHHBIE KoJeOaHus.
' Pe3onanc
Mexanunueckue BosHbl. CBOICTBa MEXaHMUECKUX BOJIH.
9.4 [TpomonbHBIE W TIOTIEpEYHBbIC BOJNHBI. J[TMHA BOJHBI |
' CKOpPOCTh €€ pacnpocTpaHeHus. MeXaHNueCKUue BOJIHBI
B TBEPAOM TeJIe, CEHCMUYECKHE BOTHBI
9.5 3ByK. ' poMKOCTh U BbICOTa 3ByKa. OTpakeHHE 3ByKa
9.6 Wudpa3Byk U yIbTpa3ByK
[TpakTyeckue paboOTHI:
Onpenenenue 4YacTOThl W Iepuoja  KojeOaHui
MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenue 4YacTOThl W Iepuoja  KojeOaHui
NPY>KUHHOT'O MasiTHUKA
9.7 UccnenoBanme 3aBUCHMOCTH  TIepUOJa  KoOJeOaHHI

MOJBEIIEHHOT0 K HUTU Tpy3a OT [UIMHBI HHUTH.
HccnenoBanne 3aBUCHMOCTH  IEepHOJa  KOJeOaHUM
MPYKUHHOTO MasTHHKAa OT Macchl Tpysa. [IpoBepka
HE3aBHCUMOCTH reproja KoJeOaHui rpy3a,

MNOABCIICHHOI'O K HUTHU, OT MACChI I'py3a U JKECTKOCTHU



10

11

npyxuHsl. MI3mepenne yckopeHus cBOOOIHOTO MaieHUs
dusnueckue sBIEHUS B MPHUPOJIE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMUYECKHE BOJIHBI,
IlyHaMH, 9X0
9.9 TexHuueckue ycTpoilcTBa: 3XOJOT, HCIOJIb30BaHHUE
' YIBTPa3ByKa B OBITY U TEXHUKE
DJIEKTPOMAT'HUTHOE ITIOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
101 DJEKTPOMAarHUTHOE MOJIE. DJIEKTPOMArHUTHBIE BOJHBEI.
' CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [IIkana 371€eKTPOMAarHUTHBIX BOJIH
103 DOnekTpoMarauTHas mnpupoaa ceera. CKOpOCTh CBeTa.
' BosiHoBBIE cBOMCTBaA cBETa
[TpakTyeckue paboOTHI:
10.4 N3yuenne CBOHCTB  OJJIEKTPOMATHHUTHBIX BOJH C
MOMOIIIbI0 MOOUIIBHOTO TesedoHa
dusnueckue sBIEHUS B IpHUpoJEe: OHUOIOTHYECcKOe
10.5 JeiicTBue BUJUMOTO, yIBTPadUuOIETOBOTO u
PEHTI'€HOBCKOT'0 U3ITy4eHUN
106 TexHuueckue YCTpOMCTBA: UCIIOJIb30BaHUE
. AIIEKTPOMArHUTHBIX BOJH JUUISI COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens cBera. MicTouHukn cBera
11.2 ITpsimonuHEITHOE pacIpocTpaHEHHE CBETa
113 Otpaxenue csera. [Imockoe 3epkaio. 3aKOH OTpaKEHUS
. CBETa
114 [Ipenomienne cBera. 3aKOH TIPEIOMIICHHUS CBETa.
' [TomHOE BHYTpEHHEE OTpaskeHHE CBETa
115 JInnza. Xop nyyen B IMH3E
116 OnTrueckas cuctemMa Qoroarnmapara, MHKPOCKOMA M
' TEJIECKOIIa
117 ['ma3 kak onTuyeckas cuctema. bIM30pyKOCTh H
' JATbHO30PKOCTh
118 Pasnoxxenune Oenoro ceta B criekTp. OnbiThl HhtoTOHA.
' CrnoxeHue CeKTpaJIbHBIX 1IBETOB. Jlucnepcus cBeTa




[TpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMMOCTH YIjla OTPaXXCHHUS CBETOBOTO
Jqyd4a OT yrijia maJieHusl.

W3ydyeHrne XapakTepUCTHUK H300paKeHUS TpeaMeTa B
TUIOCKOM 3€pKaJie.

HccnenoBanue 3aBUCMOCTH YIJla MIPEJIOMIICHHUSI CBETOBOTO

JIy4da OT yrjia naJaCHus Ha I'paHUIC «BO3AYX — CTCKIIO».

19 [Tonydyenne wu300paKeHUH C MOMOIIBIO COOMpaIOIIEH
JIMH3BL.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHIIBI
coOuparoIien JTUH3bL.
OnBITH TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnpITBl 1O BOCHPUATHIO IIBETa NPEIMETOB NPU HX
HaOJII0ICHNH Yepe3 [BETOBbIC (DUIBTPHI
®dusnueckue sBICHUS B npupoje: 3armenus ConHIa u
11.10 JlyHbl, 11BE€Ta TeJ, ONTHYECKHE SIBICHHUS B atMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)
11 TexHuueckue YCTPOMCTBA: OYKH, IIEPUCKOII,
' dotoanmnapar, ONTUYECKHUE CBETOBO/IbI
KBAHTOBUGIE SABJIEHUA
191 Oneitel Pezepdopna u 1utanerapHas MoJielb aroma.
. Mogens aroma bopa
192 HcnyckaHue M TOTJOLIEHHWE CBeTa aToMOM. KBaHTBHI.
' JInHelyaTeie CIIEKTPBI
12.3 PannoaktuBHOCTB. Anb(a, 6eTa- 1 raMMa-u3IydeHUs
124 Crpoenne aromHoro sjapa. HykioHHas Mojenb
12 ' aTOMHOTrO siapa. 3oTomnsl
125 PagnoakTtuBHble npeBpamienus. Ilepuon monypacmnana
' ATOMHBIX sIJIEp
126 SnepHble peakiuu. 3aKOHBI COXPaHEHHs 3apsI0BOTO U
' MacCOBOTO YHCEI
12.7 DHeprus cBsi3M aTOMHBIX siiep. CBS3b MacChl M SHEPTHH
128 Peaxiuu cuHTe3a M AeneHus siuep. VICTOYHUKH SHEPTHH

CoumHIiia 1 386311




SAnepnas oHepretuka. JlelicTBUE  paJMOAKTUBHBIX

129 U3JTYy4EeHUH Ha )KUBBIC OPTraHU3MbI
[TpakTuyeckue pabOTHI:
HaOnroneHue CIUIOIIHBIX UM JIMHEHYaThIX CHEKTPOB
12.10 U3ITy4EHUsI.
HccnenoBaHue TPEKOB: M3MEPEHUE SHEPrUM YaCTHUILIBI
10 TOPMO3HOMY ITyTH (110 poTorpadusm).
W3mepenue painoakTUBHOro hoHa
dusnueckue SBIEHUS B IPUPOJE: ECTECTBEHHBIN
paIMOaKTUBHBINA ¢om, KOCMHYECKHE Ty4H,
12.11 paZOaKTUBHOE W3JIyY€HHE MPUPOJIHBIX MHUHEPAJOB,
JICUCTBUE PAJUOAKTUBHBIX H3JIy4YCHUMH Ha OpPraHu3M
4eJIoBeKa
T TexHuueckue yCTpOMCTBa: CIEKTPOCKOII,

WHJVBHIyAJIbHBINA JO3UMETD, Kamepa Bunbcona




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJBbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam
MPOBEPAEMOro 0a30BOIr0 YPOBHS 0CBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
TpeOoBaHUSA NMPOorpamMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu (GU3MKM B HAy4YHOM KapTHHE MHpa;
c(OPMHUPOBAHHOCTh 0A30BBIX MPEICTABICHUA O 3aKOHOMEPHOU
CBSI3M M TIO3HABAa€MOCTH SIBJICHUI IPUPOJIbI, O POJIU HKCIIEPUMEHTA
B (usmke, o cucremooOpaszyromieid poiau (UMK B Pa3BUTUU
1 €CTECTBEHHbIX HAyK, TEXHHUKHM W TEXHOJOTUH, 00 HBOIIOLUU
(u3HYECKUX 3HAHUH M UX POJIH B IIEJIOCTHON €CTECTBEHHOHAYIHOMN
KapTUHE MHpa, O BKJIAQJEe POCCUUCKHX U 3apyOexHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBACHEHHE  IIPOIECCOB

OKpYyKaromero Mupa, pa3BUTHC TCXHUKHU U TEXHOJIOTHI

3HaHUSA O BUJAAX MaTepuu (BELIECTBO U MOJIE), O JABMKEHUM KaK
criocobe CyIIEeCTBOBaHMS MaTepuu, 00 aTOMHO-MOJIEKYIISIPHOM
TEOPUM CTPOEHUs BEIIECTBa, O (DPU3MUECKOW CYIIHOCTH SIBJICHUH
npUpoAbl  (MEXaHUYECKHUX, TEIJIOBBIX, JJIEKTPOMAarHUTHBIX H
2 KBAaHTOBBIX); YMEHHME pa3iIuyaTh SBJICHHUS IO ONHCAHUIO HX
XapaKTEepHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOLINX
JaHHOE (PU3MUECKOe SBJICHHE; YMEHUE PAaCIO3HABATh MPOSBICHUE
M3Y4YEHHBIX (PM3UYECKUX SBJICHUI B OKPY)KAIOIEM MHpPE, BbLACISS

WX CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH)

BJ'Ia,Z[eHI/Ie OCHOBaMH IOHATHMHOI'O afnrmapara 1 CUMBOJIMYCCKOTO
SA3bIKa (1)I/I3I/IKI/I M UCIIOJIb30BAHUC UX IJIA PCIICHUA y‘~I€6HI)IX 3aaad,
3 YMCHHEC XapaKTCPHU30BATH CBOMCTBa TCI, (I)I/ISI/I‘IGCKI/IC SABJICHUA H

MPOIIECChl, HCMOJB3yd (yHIAMEHTAIbHBIE U AMIUPUYECKUE

3aKOHBI
4 YMeHue omnmuchiBaTh H3y4eHHbIE CBOWCTBA Tel M (hU3MUECKHE
SIBIICHUSI, UCTIONB3YsI (PU3NUECKUE BETUIHHBI
Bnagenne ocHOBaMHM METOAOB HAyYHOTO MO3HAHHUSA C Y4YETOM
5 coOmoleHnst  TpaBWJI  O€30MacHOTO  Tpyda:  HaOMIoJeHUE

(U3NYECKUX SIBIICHHIMA:



YMEHHE  CaMOCTOSITENbHO  COOMpaTh  SKCHEPHUMEHTAIHHYIO
YCTAaHOBKY M3 JaHHOro Habopa 000pynOBaHMS IO WHCTPYKIIWH,
ONMCHIBATH XOJ OINBITa M 3alUCHIBATH €r0  PE3YJbTAThl,
(hopMyIIHpPOBATH BBHIBOJIBI;

NPOBEJCHNUE TMPSAMBIX M KOCBEHHBIX HW3MEPEHHH (U3HMYECKHX
BEIMYUH: YMEHHE IUJJAHUPOBATh HU3MEPEHUsS, CaMOCTOSTEIbHO
coOMpaTh OSKCHEPUMEHTAJIbHYIO YCTAaHOBKY N0 HMHCTPYKIUH,
BBIUUCIIATh 3HAUYEHHUE BEJIMYMHBI M AaHAIM3MPOBATH TOTY4YECHHBIC
pe3ynbTaThl ¢ Y4€TOM 3aJaHHOW MOTPEIIHOCTH pPE3YJIbTaToB
U3MEPECHU;

NPOBEJCHNE HECIOXKHBIX JKCIIEPUMEHTAIBHBIX HCCIICIOBaHUH;
CaMOCTOSITENTFHO COOMpaTh OSKCIEPHUMEHTAIBHYIO YCTaHOBKY U
NPOBOAMUTH  MCCIICAOBAHME [0 HMHCTPYKLUUH, MPEACTaBISATH
MOJTyYCHHBIE 3aBUCUMOCTH (PU3MUYECKUX BEJIMYUH B BUC TAOJIUI] U
rpagUKOB, YyYHTHIBaTh MOTPEIIHOCTH, JelaTh BBIBOJBI IO

pe3yJibTaTaM HCCIIeA0BAHUS

[lonnmanue XapakTepHBIX CBOMCTB  (U3UYECKUX  MojeJei
(MarepuanbHass TOYka, aOCONIOTHO TBEPIOE TEIO, MOJEIH
CTPOEHHS Ta30B, )KUJIKOCTEH U TBEPABIX Tell, MJIaHETapHas MOJIEIh
aToMa, HyKJIOHHasi MOJIEJIb aTOMHOI'O SiJpa) U YMEHHUE MPUMEHSAThH

WX IS O0BsICHEHUS (PU3MUECKHUX TPOIIECCOB

YMeHue o0bACHATh (PU3NUECKHE MPOLECCHl U CBOMCTBA TEJl, B TOM
YUCJIE€ W B KOHTEKCTE CHUTYyallUd NPAKTUKO-OPHUEHTHUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIATH I[PUYUHHO-CIIECTBEHHbIE
CBSI3M U CTPOUTH OOBSICHEHHE C OMOpPOIl Ha M3y4YEHHbIE CBOMCTBA
¢bu3nyeckux sBIECHUH, (U3NUYECKHEe 3aKOHbBI, 3aKOHOMEPHOCTH U

MOJEIIA

YMenue pemarb pacuéTHble 3afaud (Ha O6a3e 2 — 3 ypaBHEHHUN),
UCHOJNb3ysd 3aKOHBl W (OpPMYJbl, CBS3BIBAIOIIUE (PU3UUECKUE
BCJIMYMHBI, B YaCTHOCTH, 3aIIMCbIBATb KPATKOC YCJIIOBUC 3adadvu,
BBISIBJIATH HEJIOCTAIOIINE JaHHbIE, BEIOUPATh 3aKOHBI U (POPMYIIBL,
HeoOXonuMble it €€ pelIeHHs,, HCIOJb30BaTh CIIPaBOYHBIE
JaHHBIE, IPOBOAMTH pacuy€Tbl M OLICHUBATh PEATMCTUYHOCTD
MOJIYyYEHHOTO  3HayeHWs  (U3MYECKOM  BEIUYMHBI; yYMEHHE

OIPCACIIATE Pa3MEPHOCTDH (I)I/I3I/I‘-ICCI(OI71 BCJIIMYHHEI, HOJIy‘-IGHHOﬁ



MIPH pElICHUHU 3a]1a4u

YMeHue XapakTepHu30BaTh IPUHLMIIBI JEHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4HCiI€ OBITOBBIX MPUOOPOB, M MPOMBIIIICHHBIX
TEXHOJIOTMYECKUX MPOLECCOB 110 UX ONUCAHUIO, UCIIONb3Ys 3HAHUA
0 CBOWCTBaxX (PM3MYECKUX SBICHUNA M HEOOXOAWMBIEC (PU3UUECKUE

3daKOHOMCPHOCTH
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YMeHue WHCIoNb30BaTh 3HAaHUS O (U3MYECKHX SIBICHUSX B
MOBCETHEBHOM JKM3HU Ui oOecredeHus: Oe30HacHOCTH TIpH
oOpamieHUH ¢ OBITOBBIMH  NpHOOpaMH ¥ TEXHUYECKUMHU
YCTPOWCTBAMH, COXpPAHEHHs 310pOBbS M COONIOJNCHHS HOPM
9KOJIOTMYECKOT0 TOBEICHHUS B OKpYXAIOLIeH cpeje; MOHUMAaHUE
HEOOXOJMMOCTH NPUMEHEHHS TOCTIKCHUH (DPU3UKU U TEXHOJIOTHM

IJIg paliMOHAJIBHOTO IMPUPOAO0IIOJIBb30BaAHUSA

OmnbIT MomcKa, MpeodpazoBaHMsI M MPEICTABICHUS WHPOPMALUU
(GU3NYECKOTO COJCPKAHUS C HCIIOJIB30BaHHEM HH()OPMAIIMOHHO-
KOMMYHHKAaTHUBHBIX TGXHOJIOFI/Ifl; YMCHUC OLICHUBATH
JIOCTOBEPHOCTb MOJYYEHHOW WH(POPMAIIMK HA OCHOBE HMEIOIIHXCS
3HAaHUU U AOMOJHUTCIBbHBIX HCTOYHHUKOB; YMCHHUC HCIIOJIL30BATh
NpU  BBINOJHCHUU Y4YEOHBIX 3aJaHWil  HAyYHO-TOMYJISPHYIO
TUTEpaTypy (GU3HUYECKOTO COJACPIKAHUS, CIPABOYHBIC MATEPHAIIBI,
pecypcel cetu VHTepHer, BianeHue O0a30BBIMH HaBBIKAMU
npeoOpazoBanuss MHPOpPMAIMU M3 OJIHOM 3HAKOBOW CHUCTEMBI B
JIPYTYIO; YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE U YCTHBIC

COOOIIeHUsI HA OCHOBE MH(OPMAIIMH U3 HECKOIBKUX UCTOUHUKOB

HEPEYEHbB 3JIEMEHTOB COAEPKAHUSA, TIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblii JJIEeMEHT COJePKAHUSA
1 MEXAHUWUYECKUE ABJIEHUA

11 Mexannueckoe pABuxkeHue. MarepuanbHas Touka. CucrteMa OTCU€ra.
OTHOCHUTENBEHOCTD JOBUXXCHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABMxkeHue. CpenHsas ckopoctb. Dopmyna

1.2 JUTSI BBIYMCTIEHUS CPEAHEN CKOpOoCTH: v = S/t

1.3 PaBHOMEpHOE MpSAMONMHENHOE JBH)KEHHE. 3aBUCUMOCTb KOOpPJWHATHI Tela



OT BPEMEHH B CITy4yae paBHOMEPHOTO MPSIMOJIMHEWHOTO JIBHKEHUS:

(1) =x,+vt
I'padukn 3aBHCUMOCTH OT BPEMEHH ISl MPOEKIIMHU CKOPOCTH, IMPOCKIUU
[epeMeIeHUs, IIyTH, KOOPAMHATBHI IPU PABHOMEPHOM MPSAMOJIUHEHHOM

JABHXXCHHUU

3aBHCHUMOCTh KOOpAuHAaThl TE€jla OT BPEMCHHU B CIyda€c PaBHOYCKOPEHHOI'O

HpHMOJ'II/IHef/'IHOI‘O JBHXCHUA:

[ Ry

-Sx':r} = 'lf,;: * f_ax *

@opMyIbl Uil TPOEKIUHU NEPEMEIIECHHUS], IPOCKIIMU CKOPOCTH U IIPOEKIUU

YCKOPEHUS IPpU PABHOYCKOPCHHOM HpﬂMOJ’IHHGfIHOM JBHUXCHHUM

2
1.4 .sx(a‘)=vox-a‘+ax-%~

U.\'('f] =Upy T4, I,

a (1) =canst,

U:rr: - le: =2a,s,

I'padykn 3aBUCHMOCTH OT BPEMEHHM Uil NPOEKLUUU YCKOPEHUS, TPOSKIHH

CKOpPOCTH, TPOCKIMU MEPEeMEIIeHUsl, KOOPIUHATHI TPH PABHOYCKOPEHHOM

NPSMOJIMHEIHOM JIBHKCHUU

CBobonnoe manenue. @opMysbl, ONMUCHIBAIOLIME CBOOOJHOE MajJieHHE Tena

M0 BepTUKAIN (IBMKEHHE Tela BHU3 WM BBEPX OTHOCHUTEIHHO MOBEPXHOCTH
1.5 3emnn). I'padukn 3aBUCUMOCTH OT BpPEMEHM MAJIsi NMPOEKLUUU YCKOPEHMS,

MPOEKIIUN CKOPOCTH W KOOPAWHATHI TPU CBOOOJHOM TAaJIeHHH Teja IO

BEPTUKAJIH

CKOpOCTh pPaBHOMEPHOTO IBM)KEHHUS Tella 10 OKPYXHOCTH. HampaBieHue

CKOPOCTHU.

@dopmyna Ui BEIYMCICHUSI CKOPOCTH Yepe3 pPaguyc OKPYKHOCTH W MEPUOJT
16 oOparieHus:

_ 2R
YTTT

LenTpocTpemurenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMHUTENBHOTO

YCKOPCHUA. (DopMlea JJI1 BBIYUCIICHUSA YCKOPCHUA:



1.7

Macca. [InoTHOCTB B€IICCTBA. d)opMyna JJIs1 BBIYUCIICHUS ITIIOTHOCTH.

_m
v

1.8

Cuma — BCKTOpHAad (bl/I3I/I‘I€CKaSI BennunHa. CrokeHue Cul

1.9

SBnenune unepuuu. [lepsriit 3akon HproToHa

1.10

111

Bropoii 3akon HerotoHna:
F=m-4a
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHUS TeJla U BEKTOpa CHUJIbI,

JICHCTBYIOLIEH HA TEJIO

B3aunmoneiicteue ten. Tpernit 3akoH HeroToHa:

Fyy=-F,

1.12

TpeHHe IIOKOA U TPCHUC CKOJILIKCHUA. (DOPMYJ'IB. AJIs1 BBIYUCIICHUA MOIYJISA

CHJIbI TPCHUSA CKOJIbXKCHUA:

Fszu-N

1.13

1.14

1.15

Hedopmarus Tena. Ymnpyrue u Heynpyrue aedopManuu. 3aKOH YIpPyrou
nedopmaruu (3akoH ['yka):

F=k-Al
BceMHpHOE TATOTEHHE. 3aKOH BCEMHPHOTO TATOTEHHSL:

My - 1A
F=G-—L1 _2
'L
Cuia TsbxecTu. Y CKOpeHue CBOOOIHOTO MaICHHS.
dopmyna Uit BBIUMCICHHS CUITBI TSHXKECTH BOJHM3U moBepxHocTH 3emmu: F =
mg.
JBuxenune miaanet Bokpyr Conuna. [lepBas kocMudeckasi CKOPOCTb.

HesecomocTs u neperpysku

I/IMHyJ'HJC TCJIa — BCKTOpHaA (I)I/I3I/I‘{CCKEUI BCIIMYHHA.

-

=m0




Nmnynbe cuctems Ten. U3Menenne umnyinbca. IMIynbe CUiibl

1.16

1.17

3aKOH COXpaHCHHUS UMITYJIbCA /IS 3AMKHYTOH CHCTEMBI TEII:
p=nyUy +n, Ly =const
PeakTrBHOE JIBUKEHUE

Mexanunueckast pabora. @opmyna s BBIYUCICHUS PaOOTHI CHIIBL:

A=Fscosc

Mexanngeckast MOIIHOCTB:

nv=24
I

1.18

Kunernueckas u IIOTCHIHAJIbHAA S9HCPI'UA. CDopMyna JJIA BBIYUCIICHHUA

KUHETUYECKON DHEPIUH:

HEJE
Be= T

TeopeMa 0 KHHETHYCSCKOU OHCPI'Uu. CDOpMYJ'Ia JJIs BBIYUCIICHUA

HOTGHHH&HBHOﬁ OHCPIHUU TCJid, MIOAHATOrO

HaJ 3eMIEH:

E,= mgh

1.19

1.20

MexaHnueckasi JHeprus:

E=E;.+E P

3aKOH COXpaHEeHMsI MEXaHNUUeCKOM 3Hepruu. @opmyra i1 3aK0Ha
COXpaHEHMs MEXaHUYECKOM SHepruu B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBparieHre MEXaHNUYECKON YHEPTUH MTPH HATUYUU CUIIBI TPEHUSL.
[IpocTeie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.

Peraar. MomenT cuisi: M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToasmxubIN 1 HeOABWXKHBIHN O0510KU. KITJ[ mpocThix MexaHH3MOB,

n= Anonesnas

AS&TIZE‘I A

1.21

JlaBiienure TBEPIOTO TENA.

CDOpMy.TIa JJIA BBIYMCIICHUA JaBJICHUSA TBép)lOl" O TCla:



1.22

1.23

_F
p==

JaBnenue raza. ATMocdepHoe JaBieHHUE.
IM'uapocTraTuyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.

(DOpMYJ'Ia JJI BBIYMCIICHUA JAaBJICHUSA BHYTPH JKUIAKOCTH!

P=pgh+DPuy,
3axoH [lackans. I'mapaBnuueckuil npecc

3akon Apxumena. Dopmyna ISl ONPEACIICHHUS BBITAIKUBAIOIICH CHIIBL,

JEHCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KHUIKOCTh WIIH Ta3:

Fam =PEV

VYcnosue nnaBanus Tena. IlnaBanue CYZAO0B H BO3QYXOILIABAHUEC

1.24

1.25

MexaHnndeckue KojaeOaHus. AMHJ’II/ITy,Ha, nepuoa M 4YacTtoTa KoJIeOaHU.

dopmyiia, CBA3BIBAIOLIASL YACTOTY U IEPUOJL KOJICOAHUI:

MareMaTtnueckuii U NPYKUHHBIA MasTHUKH. lIpeBpaimeHue sHepruu Ipu

KoJie0aTeIbHOM JABUKCHUN

1.26

3aTYXEIIOH_[I/IC KoJIEOaHMSL. BBIHY)KI[CHHLIG xonebanus. Pe3onanc

1.27

MexaHnudecKre BOJIHEL. HpOI[OJ'II)HI)Ie " IMONCPCYHBIC BOJIHEI. I[J'II/IHa BOJIHBI U

CKOPOCTD pacCIipoOCTPpaHCHUSA BOJIHBI:

h=v-T

1.28

1.29

3ByK. ['poMKOCTh U BbICOTa 3BYKa. OTpakeHHe 3ByKOBOU BOJHBI HA TPAaHULIE
nByx cpen. Hdpa3Byk U yiabTpa3ByK

Ilpakmuueckue pabomol

N3mepenne cpenHell MIOTHOCTH BEILIECTBA; apXUMEIOBOM CHIIBI; KECTKOCTH
MPY>KUHBL; KO3PPUIIUEHTA TPEHUS CKOJIBKEHHUS; paOOThI CHUJIbI TPEHUS, CHIIBI
YIIPYTOCTH; CPEHEN CKOPOCTH JIBMKEHUSI OpyCcKa M0 HAKJIOHHOH MIOCKOCTH;
yCKOpeHUsl OpycKa Mpu JBHXKEHUU IO HAKJIOHHOHM TJIOCKOCTH; YacTOTHI U
nmepuoaa Koyie0aHWW MAaTeMaTHYeCKOrO0 MasTHHUKA; YacTOTHl W TEepHojIa
KojeOaHU{ MPYKUHHOTO MAasSTHUKA; MOMEHTA CHJIBI, JEHCTBYIOIIErO Ha
peiuar; pabOThl CHJIBI YOPYTrOCTH TP TMOABEME Tpy3a C IOMOIIBIO
HEMOJIBIKHOTO OJioKa; paboThl CHIJIBI YINPYrocTH MpH MOABEME Tpy3a C

IIOMOILBIO TTOJABHKHOTO OJIOKA.




HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BbEMa MOTPYKEHHON
JaCTu T€jda U OT IINIOTHOCTH KHUJAKOCTH, HC3aBHCHMOCTHU BBITaJIKI/IBaIOH_Ief/'I
CHJIBI OT MAaccChl TeJla; CHJIbI TPEHUS CKOJIbKEHHUS OT CHJIBI HOPMAalbHOTO
AaBJICHUA W OT poJa IOBCPXHOCTU; CHJIbI YIIPYI'OCTH, BO3HHK3,IOH.[CI>1 B
MpYyXHUHE, OT CTeNeHHu AepopMaliu MPYKHUHBI; YCKOPEHUsI OpycKa OT yria
HAKJIOHA HANpaBIAIOLICH; mepuofa (4acToThl) KojJeOaHHH HHUTSHOTO
MasiTHUKA OT JUIMHBI HUTH; Meproja KojeOaHuN MPYKUHHOTO MasiTHUKA OT
MacChl TIpy3a M IKECTKOCTU NPYKHUHBI, HCCICIOBAHUE HE3ABUCUMOCTH
nepuofa KosieOaHUIl HUTSHOTO MasTHHKAa OT Macchl rpysa. [IpoBepka

YCJIOBUSA PABHOBCCHUS pblUara
Dusuueckue AGNEHUS 8 npupode.‘ NpuUMEPLl ABHXKXCHUA C PA3JIMYHBIMHA

CKOpPOCTSAMHU B JKMBOH W HEXKUBOH IIpupoac, HeﬁCTBHe CUJIbl TPCHUA B

npupoaAc M TEXHHUKE, MPUIMBBI U OTJIHMBBI, ABUXCHHC ILJIAHCT ConHeuHoMH

1.30 CUCTEMBI, PEaKTHBHOE JBI)KCHHE >HMBBIX OPraHU3MOB, pbIYarud B Tele
YeJI0OBeKa, BIUSHUEC aTMOC(HEPHOI0 JIaBJCHHS Ha )KHUBOM OPraHU3M, IJIaBaHUE
pBIO, BOCHPHUATHE 3BYKOB JKUBOTHBIMH, 3EMIICTPSICEHHE, CEHCMHUYECKHE
BOJIHBI, I[yHAMH, 3XO
Texnuueckue ycmpoticmea. CMAOMETp, JATUUKH OJOKEHHUS, PACCTOSHUS U
YCKOpPEHUS, IUHAMOMETp, IMOAIIUITHAKHA, PAKEThl, PblYar, MOJBIKHBIA H

131 HETIOJIBMKHBINA OJIOKH, HAKJIOHHAS TIOCKOCTb, TIPOCThIC MEXaHU3MbI B OBITY,

' COOOIIAIOITUECS COCY/IBI, YCTPOHCTBO BOJIOTPOBO/IA, THIPABIHUECKUN TIpece,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBON HACOC, apeoMeTp, IXOJOT,
WCIIOJIb30BaHUE YIbTPa3ByKa B OBITY M TEXHUKE

2 TEITJIOBBIE SIBJIEHW S
OCHOBHBIE TIOJIO)KEHHUSI MOJICKYJISIPHO-KUHETHUECKONH TEOPHUH CTPOCHUS

2.1 BemiecTBa. Mojenu TBEPIAOTO, JKUIKOTO U Tra3000pa3HOTO COCTOSTHHMA
BemecTBa. Kpucrammmdaeckue u amopHbIe Tena

25 JlBwkeHne dacTul] BemiecTBa. CBS3b CKOPOCTH JBHKCHHS YaCTHI[ C

' TeMreparypoit. bpoynosckoe aBmxenue, iuddysus

2.3 CMaunBaHUe U KalWUISIPHbIE SBJICHUS

2.4 TemmoBoe pacmmpeHne U cKaTue

2.5 TemoBoe paBHOBECHE

26 BuyTpennss sneprus. Pabota m Terionepenada Kak CIocoObl M3MCHCHHS

BHYTpPEHHE!N 3HEPTUH



2.7

BI/II[BI TEILIONEpCaAaYMn: TEIJIOMPOBOJHOCTE, KOHBCKI WA, U3JTYYCHHUC

HarpeBaHHe H OXJIaXACHUC TCII. KommyectBO  TEIIOTHI. y,I[eJ'IBHaSI

28 TEIJIOEMKOCTD:
O=cml(t,—1,)
3aKOH COXpaHEHHs SHEPTrUU B TEIUIOBBIX IMpolleccaxX. Y paBHEHUE TEIIOBOTO
2.9 OasaHca:
O +0,+..=0
Hcnapenue u xonaeHcauus. M3MeHenue BHYTpeHHEH SHEpruu B Ipolecce
2.10 ucnapeHus M KoHjaeHcauuu. Kumenume >xuakocTu. YenbHas TEIIoTa
napoo6OpasoBanus: L = Q/m
211 BrnaxnocTs Bo3ayxa
[InaBnenne u xkpucraumzanus. l3MeHeHue BHYTpEHHEH OHHEPruM mpu
TUTABJICHUH M KPUCTAJUTM3ALMH. Y AeTbHAs TEIUIOTA TUIABICHUS:
212 0
h= m
213 BHyTpeHHss »Heprusi cropaHusi TOIUIMBA. YJelbHAas TEIUIOTa CrOpaHUS
. tormBa: 4 = Q/m
2.14 [Ipunnumne: padoTe! TeroBeix asurateneit. K1/ remoBoro qsurarens
IIpaxmuueckue pabomul
W3mepenue  ynenpHOW — TEINIOEMKOCTH  METAJJIMYECKOro  LIMJIMHJPA;
KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOH KOMHATHOW TEMIIEpaTyphl
(GUKCUpOBaHHONH Macchl, B KOTOPYIO OIYIIEH HAarpeTbli MHIUHAP;
2.15 KOJIMYECTBA TEIUIOTHI, OTJAAHHOTO HArPeTHhIM IWJIMHAPOM, IMOCIIE OIYCKaHHS
€ro B BOJly KOMHATHOHN TemIepaTyphl; OTHOCUTEIBHON BIKHOCTH BO3/1yXa;
VIENbHOM  TEIUIOTHl  TUIABJICHWs  JpAa. VcciemoBaHue  M3MEHEHHUs
TEMIIEpPaTyphl BOABI MPHU PA3THUHBIX YCIOBUSX; SBIEHUS TEriooOMeHa MpHu
CMEUIMBAaHNUH XOJIOJHOW U ropsiuei BOJBI; MPOLECca UCTIAPEHUS
Qusuyeckue AeneHus 6 npupode: TOBEPXHOCTHOE HATSKEHHE U
216 KaNMWJUSIpHBIE SBIICHUS B TPHPOJE, KPHUCTAUIBI B MPHPOJE, H3ITYUCHHE
' ComHma, 3amep3aHue BOJOEMOB, MOpCKHE Opw3bl; 00pa3oBaHUE POCHI,
TyMaHa, WHesl, CHeTa
217 Texnuueckue  ycmpoticmeéa:  KaWJUIAPBI, TPUMEPHl  UCIIONB30BaHUS

KpuCTaJljioB, JKUJIKOCTHBIN TCPMOMCTP, HAATYHUK TEMIICPATYpPbI, TCEPMOC,



CHUCTEMa OTOIUIEHHUSI JIOMOB, TUTPOMETPHI, IICUXPOMETp, MapoBas TypOuHa,

JIBUTaTEJIb BHYTPEHHErO0 CTOPAHMS

3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 DnexTpuszanus Tel. J[Ba Buaa 3MeKTPUUECKHUX 3apsiioB
3.2 B3aunmoneiicTBre 3apsskeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHHsI SJICKTPUUYECKOTO 3apsiia
34 DOnektpuueckoe moje. Hampsk€HHOCTh anekTpuueckoro mousid. [lpunimn
' CYTNEPIIO3UIINH JIEKTPUUECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snexkrtpuueckux 3apsaoB. JleMicTBHE 3JIEKTPUYECKOTO MO Ha
' anekTpudeckue 3apsiibl. [[pOBOJHUKY U TUANEKTPUKH
[TocTrosiHHbIN AnekTpuyeckuil TOK. JlelcTBus snexTpuueckoro toka. Cuma
3.6 Toka. Hampshxenue.
l=g/t,U=A/
T DNEKTPUUECKOE COIPOTUBIICHHE. Y IETBHOE IEKTPUUECKOE COIPOTUBIICHHUE:
' R=pl/S
3.8 3akon Oma st yuactka snektpuueckoi memu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOIHUKOB:
I, =I,. U=U,+U,. R=R +R,
3.9 [TapannenpsHOE COEMHEHNE IPOBOJHUKOB PABHOTO CONPOTHBIICHHUS:
U=U;I=1+I;R=2.
- - 2
CMmeniaHHble COEJUHEHUS IPOBOIHUKOB
3.10 Pabora u momtHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenmna:
3.11 5
O=I"-R-t
312 OmneiT Opcrena. MarHuTHoe moje NpSIMOrO MPOBOJHUKA C TOKOM. JIMHMM
' MarHUTHON HHTYKITUU
313 MarsnuTHoe TMo0J€ MOCTOSIHHOTO MarHuTta. B3aumonelcTBHE MOCTOSHHBIX
' MarHuTOB
3.14 JleficTBrEe MarHUTHOTO ITOJIS HA POBOJHUK C TOKOM
3.15 OneiTel Dapanes. SBnenue snekTpoMarHuTHON HHAYKIUU. [IpaBumo Jlenma




3.16

IIpaxmuueckue pabomol

W3mepenue 3IEKTPUYECKOIO  CONPOTHBIICHHS  PE3UCTOPA; MOIIHOCTH
ANEKTPUYECKOTO TOKA; pabOTHI AJIEKTPUUYECKOTO TOKA.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B IIPOBOJHUKE
(pe3ucropbl, JaMIoyka), OT HaNpsHKEHUS Ha KOHIAX MPOBOJHUKA;
3aBUCHMOCTH COIIPDOTUBJIIEHUS OT JJIMHBI IIPOBOJHHMKA, IUIOIIAAU €ro
MOTNEPEYHOI0 CEUYECHHUS U YJEIbHOTO COMPOTUBIICHUS.

IIpoBepka  mpaBwia A DJIEKTPUUYECKOTO HaIpsOKEHUsT  [pHU
MOCJIEZIOBATEIbHOM ~ COEAMHEHUU IPOBOJHUKOB; TMpaBHJIa JUIS  CHIIBI
NIEKTPUYECKOT0 TOKAa IPU MAPAICIBHOM COECIMHEHUH IPOBOJAHHUKOB

(pe3uCTOpHI U JIAMITOYKA)

3.17

3.18

3.19
3.20
3.21
3.22
3.23

Qu3zuyeckue s61eHUs 6 npupode: DIIEKTPUYECKHE SBICHHS B aTtMmocdepe,
AJIEKTPUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE ToJie 3eMiH, Jpeid

IMOJIFOCOB, POJIb MArHUTHOT'O IMOJIA AJIA )KU3HHW Ha 3€M.He, IOJIAPHOC CUAHUC

Texnuueckue ycmpoucmea: 3IEKTPOCKOI, aMIIEpMETp, BOJBTMETP, peocTar,
CUETYMK DJIEKTPUYECKOM DHEPIHU, AJIEKTPOOCBETUTENBHBIE MPUOOPHI,
HarpeBaTesbHbIE 3JEKTPONPUOOPHI (mpumepsI), ANEKTPUYECKUE
MpEeIOXPaHUTENH, DJIEKTPOMArHUT, SJICKTPOABUTATENb MOCTOSHHOTO TOKa,

reHepaTop MOCTOSIHHOIO TOKa
3JIGKTpOMaI‘HI/ITHI>I€ BoiHEL. IIkana OJICKTPOMAriuTHBIX BOJIH
JlydeBas mojzenb cBeta. [IpsMonMHETHOE pacIpOCTpAHEHUE CBETA
3akoH oTpaxkeHus cBerta. [Imockoe 3epkaino

[Ipenomiienue cBeTa. 3aKOH MPETOMIIEHUSI CBETA

Z[I/ICHepCI/ISI CBCTa

3.24

3.25

3.26

JIunza. Xox nydeii B muH3e. DoKycHOE paccTosiHUE IMH3BL. OnTHYeCcKast Chiia
ymrser;: D = 1/F

I'na3 kak ontuyeckas cucreMa. Onruyeckue npudopsl

IIpakmuueckue pabomul

W3mepeHune onTuyeckoi Cuilbl coOMparoIiel JUH3bI; POKYCHOIO PacCTOSHUS
coOuparomeld JIMH3bl (110 CBOMCTBY paBEHCTBAa pa3MepoOB IMpeaMera H
n300pakeHMs, KOT/1a MPeIMET pacloyioKeH B IBOMHOM (oKyce), moKa3aTess
MPEIOMJIICHNUS CTEKIIa.

HccnenoBanue CBOMCTBA HM300paKeHMs, IOJYYEHHOTO C  IOMOILBIO

coOuparolel JTMH3bI; U3MEHEHUs! (POKYCHOTO pacCTOSHHUS JIBYX CII0KEHHBIX




JIMH3; 3aBHCUMOCTH YIJIa TIPEJIOMIICHHS CBETOBOTO JIyda OT yIJia IMajeHus Ha
TPaHUIE «BO3IIYX — CTEKIIO»

397 Qusuueckue sasnenus 6 npupooe: 3arMmenus Comnua u JlyHbI, 1[BeTa Ted,
' ONTHYECKHUE ABJICHUS B aTMochepe (1iBeT Heba, pedpakius, pamgyra, MUpax)
398 Texnuueckue ycmpoticmeéa: OYKH, TEpPHUCKOI, (oToammapar, ONTHYECKHUE

' CBETOBO/IBI
4 KBAHTOBLBGIE SABJIEHUA
41 PagnoaktuBHOCT. Aub(a-, Oera-, ramma-usnydeHus. Peakuum anbda-u
' Oera-pacmana
42 Omnwitel Pesepdopna mo paccesHuto anbda-uacturl. [lmaHerapHass mojenb
' aTroma
4.3 CocrtaB aToMHOTrO0 siipa. M30Tomnbl
4.4 [lepuon nonypacnaia aTOMHBIX sSIEP
4.5 SnepHble peaky. 3aKOHbI COXPAHEHUS 3apsAA0BOI0 U MAaCCOBOT'O UUCEI
Qusuueckue s6IeHUs 8 Npupooe: €CTECTBEHHBIH pPaAMOaKTHUBHBIN (OH,
4.6 KOCMHYECKHE Jy4H, PaTUOAKTUBHOC W3JIYYCHHUE INPHUPOIHBIX MHHEPAJIOB,
JCHCTBHUE PaJIMOAKTUBHBIX U3ITydeHUN Ha OpPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBHIYAIbHBIA JTO3UMETD,
' kKaMmepa BuibcoHa, simepHast SHepreTuka

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

VYyeOnuk «dusuka» [leppinkun A.B.

I'pomiieBa A.B. «KoHTpoJIbHBIE U CaMOCTOSTENbHBIE PAOOTHI 110 PUZUKE

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

dusuka. Meroanueckoe rmocooue. Punmonosuu H.B.

®uszuka. Meroanueckoe nocodue. I'yraux E.M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

https://rosuchebnik.ru/kompleks/umk-liniya-umk-a-v-peryshkina-fizika-7-9
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