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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o (¢u3KMKe Ha YpOBHE OCHOBHOTO OOIIero OOpa3oBaHMs COCTaBlieHa Ha
OCHOBE IOJOXEHUH M TpeOOBaHUN K pe3ylbTaTaM OCBOCHMsI Ha 0a30BOM YPOBHE OCHOBHOMU
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copmepxanne  mporpaMMbl 1o (GU3MKE  HampaBleHO  Ha  (OPMHPOBAHME
€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH OOYYarOIIMXCSl M OpraHu3alMio HM3ydeHus (U3MKU Ha
JeSITeTbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmuzanuu  TpeboBanuit PI'OC OOO K mIaHUPYEMbIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJbTaTaM  OOy4YeHMs, a  TakkKe  MEXIpEeIMEeTHbIe  CBS3HU
€CTECTBEHHO-HAYUHBIX Y4€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa3oBaHHUs.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCT, HM3YYCHHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTUSA HPEAMETHOTO COJEpXKaHHUA M Y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
dusmka sABIAETCS CUCTEMO0OPa3yOLUM JUIsl €CTECTBEHHO-HAYYHbIX YU€OHBIX ITPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMuel M GU3NIECKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HaubOojee siCHble oOpas3lpl MPUMEHEHMsS] HAy4HOIO MeEToja
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTM M HWHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTD:
® HAy4YHO OOBSACHSATH SIBICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® HHTEPHPETUPOBATh JAHHBIE W KCIOJIb30BaThb HAy4yHBIE JOKa3aTeNbCTBA IS
IIOJIyYE€HUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepauuu, peaau3yrolMX OCHOBHBIE OO0II€00pa3oBaTeIbHbIE IPOrPaMMBI,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsewenust Poccuniickoit denepannn
(mpotokoi ot 3 nexadbps 2019 r. Ne [1K-4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

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

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa W3Y4E€HUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



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 JallbHEeHIIeMy O0yUYeHHUIO0 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 U KBAHTOBBIX SIBJICHUSX;

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 MPAKTUKO-OPUEHTHUPOBAHHBIX 3a71a4;

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
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTHKCHHSIX (M3WKH, aHAIU3 W KPUTHYECKOE
OlLICHUBaHKE WH(OPMALIUU;

® 3HAKOMCTBO CO cdepaMu podheCCUOHATBLHON JAESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHUKEHHIX (PU3MUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii YpOBEHb) Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
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 HEJIEIIO).

[Tpennaraemslii B mporpamMme no (pusmke nepeyeHb Jab0paTOPHBIX padOT U ONBITOB HOCUT
peKOMEHIaTeNbHBIA XapaKTep, y4WUTeNb JielaeT BbIOOp MpoBeAEHHUs J1a00paTOpHBIX paboT U
OTIBITOB C YUETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00yJaroInXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEILJIOBBIE, YJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

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

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HayKH H3y4yaroT MPHPONy. EcTecTBEeHHO-HAy4YHBIH
METOJl IO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,

SKCIIEPUMEHT TI0 TMPOBEPKE THUIOTE3, OOBICHEHHE HabmomaeMoro siBiaeHus. OmnucaHue
(U3UYECKUX SBJICHUHN C TTOMOIIBIO MOJICIICH.

Hemoncmpayuu.

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

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

Jlabopamopnwvie padbomot u onvimol.

OmnpeneneHue 1EHbI JSICHUS KA H3MEPHUTEIBLHOTO TPHOO0pA.

N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Ornpezenienre pa3MepoB MajbIX TEJ.

N3mepenne temnepaTypbl MpU IMOMOIIM KUJIKOCTHOTO TEPMOMETpAa M JAaTUUKA
TEMIIepaTyphl.

AR .

6. IlpoBeneHue wuccieqoBaHHs MO MPOBEPKE THIOTE3bI: JaJbHOCTh MOJIETA INAPHKA,
MYIEHHOTO TOPU30HTAIIbHO, TEM O0JIbIlIE, 4YeM OOJIbIIIE BHICOTA MTYCKA.

Pa3nes 2. [leppoHayabHbIe CBeIeHUS O CTPOEHHMH BellecTBA.

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

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

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
(KpucTa/TMYeCKUX) Teld. B3auMOCBSA3b MEXIy CBOWCTBAMH BEIIECTB B Pa3HBIX arperaTHbIx
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJSIpHBIM CTpoeHreM. OCOOCHHOCTH arperaTHbIX COCTOSHUM
BOJIBI.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

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. OmbITH IO HAOIOICHUIO TEIUIOBOTO PACIIHPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexanndeckoe JBH>KeHUE. PaBHOMepHOE U HepaBHOMEpHOE JBHKeHUE. CKOpOCTb.
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 uHepTHocTH Tena. [lmotHocth BemiectBa. CBs3b
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
TSXKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocTs. CioxeHue Cuil, HalpaBiI€HHBIX IO
oaHoil mpsiMoi. PaBHoaelcTByromas cuil. Cuia TpeHus. TpeHue CKOIbXKEHUSI U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.
Haburonenue siBjaeHUs] UHEPIUH.

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

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

ok ownE

Jlabopamopnwvie padbomot u onvimol.

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

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

3. Ompenenenue TUIOTHOCTH TBEPIOTO TEA.

4. OmnbITl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsbKeHus (aAedopmanuu) IpyKUHBI OT
MPUIIOKEHHOMN CHITBI.

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 NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIKOCTIMU
u razamu. 3akoH [lackans. [THeBMatnueckue MamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  [mppocratuueckuit  mapamgokc. CooOmarommecs cocyabl. [ uapaBnuueckue
MEXaHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBineHue. [IpuumHBI CyliecTBOBaHUS BO3AYILIHON
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haja YypoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

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

Hemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTypBhl.

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

I'mapaBnuyeckuit mpecc.

[TposiBnenue neicTBust aTMOCHEPHOTO JaBICHHUS.

SN .



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

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOW KUJIKOCTH.

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 BBITAJKUBAIOUIECH CWIbI, JIEUCTBYIOIIEH Ha TeJO, 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 MOrpyKEHHON B JKUJKOCTh YAaCTH Te€Jla U OT IUNIOTHOCTHU
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

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

[IpocTble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHAs IJIOCKOCThb. I[IpaBuiio paBHOBECHUs
pbluara. IlpumeHeHue npaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocTeix Mexanu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue

OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.
Hemoncmpayuu.

1.

IIpumepsI TPOCTBIX MEXAHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Omnpenenenue pabOTBHl CHIIBI TPEHUS IPU PABHOMEPHOM JIBIDKEHUM Tella [0
TOPU30HTAIILHON ITOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. W3ydeHue 3aKOHA COXPAaHEHMS MEXaHUYECKOH IHEPIUH.
8 KJIACC

Pa3pnen 6. TentoBbIe iBJIEHNA.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETHYECKOM TEOpUU CTPOEHUs BellecTBa. Macca
nu pazMepLI aTOMOB H MOJ'IeKy.]'I. OHBITLI, noleBepncna}omne OCHOBHBIC IIOJIOKCHUA
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopnenu TBEPIOTO, )KHUJIKOTO U Ta3000pa3HOT0 COCTOSHUM BelecTBa. Kpucramueckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUN

MOJICKYJIIPHO--KUHETHYeCKOH Teopun. (CmauMBaHWE W KamWUIIPHBIE SBIEHUSA. TerioBoe
pacIIMpeHne U CKaThe.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOTO JABMXKEHHUS YacTHIL.
Buytpennsss osHeprusi. CrnocoObl HW3MEHEHHMS BHYTPEHHEH »JHEpruu: Tervionepenada u
COBepIIeHne padoThl. BUbI TeIIONEpe1aun: TeIJIOMPOBOAHOCTD, KOHBEKIINS, U3ITYUCHHE.



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

BnaxnocTs Bo3ayxa.

DHeprus TOIIUBA. Y JIeJbHas TEIJI0OTa CTOPAHHUS.

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

3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.

Hemoncmpayuu.

Hab6nronenne OpoyHOBCKOTO 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.
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Jlabopamopnwsie pabomot u onvimeol.

OnbIThI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO TPUTSKEHUSL.

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 JIaBJICHHS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHMs] BHYTPEHHEH 3HEpPrUM Teja B pe3ysbTare TeIulonepenadu 1
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBIeHUS TEMIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueil BOJbI.
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
tesn. 3akoH KyroHa (3aBUCHMMOCTb CHJIBI B3aMMOJEHCTBHS 3apsDKEHHBIX TN OT BEJIMYMHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).



DnekTpuueckoe noje. Hanpssk€HHOCTh 3iieKkTpuyeckoro mnodid. [IpuHiun cynepno3uiuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

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

OJIEKTPUYECKUIT TOK. YCIOBHUS CYHIECTBOBAHMS JJIEKTPUUECKOro TOKa. McTOuHMKH
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OjeKkTpuueckoe HarpsbkeHue. ConpoThBIEHHE
MPOBOJIHUKA. YIEJIbHOE CONpPOTUBIEHUE BemecTBa. 3akoH Owma I ydacTKa LEMH.
IlocnenoBarenpbHOE U MapaIIEIBHOE COCAMHEHUE IIPOBOJHUKOB.

Pabota 1 MOIIHOCTD 3JIeKTpUUECKOro ToKa. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3JIEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTostHHbIE MarHuThl. B3auMozeilcTBME NOCTOSHHBIX MAarHUTOB. MarHutHoe moJe.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe N5 )KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe moiie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOAHHOIO TOKa. lMcnosb3oBaHue
3JIEKTPOJIBUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue  anekTpomMarHuTHoOM  uHAykuuu. IlpaBuio  JleHua.
OnextporeHeparop. CrocoObl MONyYEHHsI AJIEKTPUUECKOM HHEPTUU. ODIIEKTPOCTAHLUU Ha
BO300HOBIISIEMBIX UICTOYHHKAX 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 3JIEKTPUYECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3MepeHue cuibl TOKa aMIIepMETPOM.
. I3MepeHue 31eKTpUUecKoro HanpsyKeHUs! BOJIbTMETPOM.
. Peoctat u Mara3uH cCOnpoOTHBIIECHHUM.
. 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 HalpaBJICHHs MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHUS.
. DIeKTporeHepaTop MOCTOSIHHOTO TOKA.

©ooNOR~WODE

NNNNNNNRPRPRPRPRPRPRERRRERR
OO WOWNPFPOOOONO O~ WNPEO



Jlabopamopnwvie padbomot u onvimol.

OnBITHI MO HAOTIOCHUIO SNIEKTPU3AIIUU TNl MHAYKIIMEH U PU COMTPUKOCHOBEHUHU.

WccnenoBanue nelCTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

COopka 1 mpoBepKka padOoThI JEKTPHUUECKOH I[EMH TOCTOSHHOTO TOKA.

H3mepeHue u peryJInpoBaHHue CUIIbI TOKA.

N3mepenune u peryaupoBaHue HapsHKCHUS.

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

pe3uCcTOpa M HAIMPSHKEHUS Ha PE3UCTOPE.

7. OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  JJEKTPHUYECKOrO  CONPOTHUBIICHUS
MIPOBOJIHUKA OT €ro JIJIMHBI, IJIOIIA 1 MOMEPEYHOTO CEUCHHS U MaTepHala.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSDKEHUH TPHU IOCIIEIOBATEILHOM COCIUHECHUU
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JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia Juis CUJIbI TOKA MPU MapaiieIbHOM COSTUHEHUH PE3UCTOPOB.

10. OmnpeneneHuie pabOTHI AIMEKTPUISCKOTO TOKA, UIAYIIETO Yepe3 PE3UCTOP.

11. OnpeneneHue MOIHOCTH ANEKTPUIECKOTO TOKA, BBIIETIEMOIN Ha PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO Yepe3 JaMIOUKY, OT HANpPSKEHHS
Ha HEW.

13. Onpenenenne KIIJl narpeBares.

14. VccnenoBanre MarHUTHOTO B3aUMOZCHCTBUS IIOCTOSTHHBIX MAarHUTOB.

15. U3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3JesieHuu.

16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCTD CHIIBI B3aUMOZCHCTBHUS KATYIIKU C TOKOM H
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] anexTpoaBUraTeIbHON YCTAHOBKH.

21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW WHIYKIMM: HCCIIEOBaHUE
U3MEHEHU 3HAUeHUs M HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBmkeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMOIuHEHHoe aABWkeHue. HepaBHOMepHOE
NpsIMOJIMHENHOE ABMKeHHE. CpenHsAss U MIHOBEHHAs CKOpPOCTb Tejla IPH HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHOyckopeHHOE mpsiMonuHelHoe aBrkeHne. CBoOoHoe mageHne. OmbIThI
[Nanunes.

PaBHOMepHOE nBMXKEHHE MO OKpykHOcTH. [lepuon m yacrora oOpamienus. Jlunelnas u
YIJI0Bast CKOPOCTH. LIEHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBerit 3akoH HproToHa. Bropoii 3akoH Herorona. Tpertuit 3akoH Herotona. ITpuHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: Cuila TPEHUS CKOJBKEHHUS, Cujla TPEHUs
IIOKOS1, APYTUE BUABI TPEHUS.



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

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

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

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

OHCPIuun

nu pa6OTBI. HOTCHI_II/IaJ'IBHaﬂ OHEpIrusa TECJIa, MOAHATOrO HaAd IIOBEPXHOCTBIO 3CMIIH.

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

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTENIBHO 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 PABHOYCKOPEHHOIO JABHKEHHUSL.

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 IeHCTBYIOLIEH Ha HETO CHUJIBL.

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 IPHU HEYIPYTOM B3aMMO/ICHCTBHH.

13. Coxpanenue UMITyJIbCa MPH a0COIIOTHO YIIPYTOM B3aWMO/JICHCTBHU.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

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

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

Jlabopamopnuvie padbomot u onvimol.

1. KoncTpyupoBaHMe TpakTa JJisi pa3roOHa U JalbHEHIIEro pPaBHOMEPHOIO JBHMXKEHHS
IIapHKa UK TEJIEKKH.

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

3. OrmpeneneHue yCKOpPEHUs Tela NPU PAaBHOYCKOPEHHOM JBM)KEHUH 110 HAKIOHHOMH
IJIOCKOCTH.

4. VccnepoBaHue 3aBUCMMOCTU MYTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHJKEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

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

6. HccrmemoBaHue 3aBHCUMOCTH CHJIBI TPEHHS CKOJBXEHHUS OT CHJIBI HOPMAIBHOTO
JIaBJICHMSL.

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

Onpenenenue pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM [BHKEHUM Tejla II0
TOPU30HTAJIHOM TOBEPXHOCTH.

10. Ompenenenne paGoThl CHIBI YHOPYTrOCTH IpPU MOABEME TIpy3a C HUCIOJIb30BAHUEM

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€ pacnpocTpaHeHusl. MexaHHM4eCKUe BOJHBI B TBEPIOM TeJle, CCHCMUYECKHE BOJTHBI.

3ByK. ' poMKOCTB 3ByKa M BbicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByK U yIbTpa3BYK.

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 KojeOaHMM 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 Ipy3a M KECTKOCTH MPYKUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Mcrionb30BaHue 3JI€KTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

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

1.
2.

CBOIICTBA JIEKTPOMAarHUTHBIX BOJIH.
BoaHoBEIE ¢cBOIICTBaA CBETA.

Jlabopamopuvie pabomul u onvimel.

1.

W3ydeHne CBOMCTB 371€KTPOMAarHUTHBIX BOJIH C TOMOIIIbI0 MOOMIJIBHOTO TenedoHa.

Paszngea 11. CBeToBbIE IBJICHUS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsiMonuHeliHOE pacHpOCTpaHEHHE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkOH OTpa)K€HUs CBETA.



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

Jlunza. Xox nyuedr B nmH3e. OntHyeckas cucreMa (oToanmapaTra, MHKpPOCKOINA 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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[IpsiMonMHENHOE PacIpOCTPAHEHHUE 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, MUKPOCKOIA U TEJIECKOIIA.

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.
N3ydeHue xapakTepuCTHK U300paKeHUs IIPEeIMETa B INIOCKOM 3€pKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHUYECKOI CHIIBI COOMPAOIIEH JTHH3HL.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

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

Pa3nes 12. KBaHTOBBIE sIBJICHUS.

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

PagnoaktuBHOCTh. Anbda-, Oera- M ramma-uznydeHus. CTpoeHHE aTOMHOIO sJIpa.
Hyxnonnas Moaens aromHoro sapa. HM3oromel. PammoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SnepHple peakyy. 3aKOHBI COXPAHEHMsI 3apsI0BOIO U MAaCCOBOT'O YHMCEN. DHEPIUsl CBS3U
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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CrHieKTpbl U3JIy4€HUs U TIOTJIOLICHHUS.

CrexTpsl pa3Iu4YHbIX Ta30B.

CnekTp Bojopoaa.

Habmonenue Tpexo B kamepe Busbcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYYESHUH.

Perucrpanus nzmydeHus: IpUPOJIHBIX MUHEPAIOB U IPOTYKTOB.



Jlabopamopnwvie padbomot u onvimol.

1. HaOnroneHue CIUTOMIHBIX M TMHEHYATHIX CIIEKTPOB U3IYUYCHUSI.

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

dboTorpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1AM MOYIb.

[ToBTOpUTENBHO--0000IIAIOIINKA  MOAYJIb TpPEAHA3HAYeH Il CUCTeMaTH3alluh |
0000111eHUSs TPEIMETHOTO COACPKAHUS U OIbITa A€ATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYECHUU
BCEro Kypca (pu3MKH, a TakkKe Ui MOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY SK3aMEHY IO
¢du3uke 1751 00yJaroUIMXCsl, BHIOPABIINX ITOT YU€OHBIN MpeaMET.

[lpy wW3yYeHUM [AHHOTO MOJYJS PEAIM3YIOTCS M CHCTEMAaTU3UPYIOTCS — BUIBI
NESTEIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuMBaeTcs JOCTHKEHHE MPEAMETHBIX U
METaNnpeMETHBIX IJIAHUPYEMbIX PE3yJIbTaTOB 00ydeHHs, (POpMUPYETCs E€CTECTBEHHOHAY4YHas
IPaMOTHOCTh: OCBOCHHE HAYYHBIX METOJOB HCCIECIOBAaHHSA SIBICHHNA NPUPOIBI M TEXHUKH,
OBJIQICHUE YMEHHSAMH OOBSICHATH (U3UYECKUE SBICHUS, IMPHUMEHSS TOJTyYCHHBIC 3HAHHS,
peliaTh 3a7a41, B TOM YHCIIe KaYeCTBEHHbBIE M SKCIIEPUMEHTAIIbHBIE.

[TpuHIMNIUATBHO AEATEIHHOCTHBIA XapakTep AaHHOTO pa3felia pealn3yeTcs 3a CUéT TOro,
YTO 00YYaroNuecs BHIMOIHAIOT 33aaHUs, B KOTOPBIX UM IPeJIaraeTcs:

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

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

OOBSICHATH HAayYHBIE OCHOBBI Hamboyiee BAXKHBIX JOCTIDKEHHH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHHKOB SHEPrUUM HA OCHOBE
3aKOHa MPEBPAICHHS U COXPAHEHUSI BCEX M3BECTHBIX BUOB SHEPTHUU.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHs HaIpaBI€HO Ha
JOCTHKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YyIbTATOB.
B pesymbraTte wu3ydeHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS
- MPOSIBIICHHE MHTEepeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3nyeckon
HayKH;
- IEHHOCTHOE OTHOIICHHUE K TOCTUKECHUSAM POCCUNHCKUX YUEHBIX-(PHU3HKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KIECHUHU OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
poOJIeM, CBA3aHHBIX C MPAKTUYECKUM NPUMEHEHUEM JTOCTHKCHUN (DU3UKH;
- OCO3HAaHHE BaKHOCTU MOPAIbHO-ITUUYECKUX IPUHLUIIOB B I€ATEIbHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
- BOCIPHSTHE ICTETHMUECKUX KadyecTB (M3MUECKON HayKu: €€ TrapMOHUYHOIO MOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:
- OCO3HAHUE IEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOIO MHCTPYMEHTAa MO3HAHUS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHI, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;
- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESTENIbHOCTH;
5) popmupoBaHus KyJbTYpbl 310pPOBbSl U SMOLMOHAJIBHOI0 0JIArONOTYYHS:
- OCO3HaHUE LIEHHOCTH Oe30macHoro oOpasza KH3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWI O€30MacHOr0 IMOBEACHHMS Ha TpaHCIOPTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TETIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;
- c(hOpMUPOBAHHOCTh HABBIKA peIIEKCUU, NMPU3HAHUE CBOETO MpaBa Ha OMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;
6) TpyAoBOro BOCIIUTAHUS:
- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aly, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YHCIIE U PU3MUECKUX 3HAHU;
- HHTEpeC K NMPaKTHYECKOMY H3Y4EHHUIO podeccui, CBA3aHHBIX C (GU3UKOM;
7) IKOJIOTrMYECKOT0 BOCIIMTAHMS:
- OpHUEHTallMsl Ha MNPUMEHEHHE (QU3NYECKUX 3HAHUU [UIs pelleHus 3axad B 00sacTu
OKpY’KaIOIlEeN Cpenbl, MUIAHUPOBAHUS NOCTYIKOB U OLICHKM MX BO3MOXHBIX IOCJIEICTBUI
TUISL OKPYXKAIOLIeW Cpenbl;
- OCO3HaHMe MI00ATBHOTO XapaKkTepa IKOJIOTUYECKUX NMPOOIIEM U MyTeH UX pEeIICHNUS;
8) ajanTannu K N3MEHAIOIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:
- TOTPeOHOCTh BO B3aMMOJEHCTBHM TPH BBIOJHEHUHM WCCIEAOBAaHUM M TPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM APYTHX;
- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO I€ATEIbHOCTh;
- TOoTpeOHOCTh B (POPMHPOBAHMM HOBBIX 3HAHUN, B TOM 4Hcie (HOPMYIHpPOBATh HJEH,
MOHATHS, TUIIOTE3bI 0 (PU3NYECKUX 00BEKTAX U SBICHUSX;
- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUI;



- CTpEMJICHHE aHAIM3UPOBATH U BBIABIATH B3AaUMOCBSI3U NMPHUPOJIbI, OOLIECTBA U SKOHOMUKH,
B TOM YHCJIE C UCIIOJb30BaHUEM (PU3NUECKUX 3HAHUM;
- OILICHKAa CBOMUX JEHCTBUM C YYETOM BIMSHHA HAa OKPYXKAIOIIYI0 Cpely, BO3MOXKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MPOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUpOBaHbI MeTampeAMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME I103HABAaTEIbHBIC YHHBEpCAJbHbIE Yy4yeOHbIE JCHCTBUS, KOMMYHHUKATHBHBIC
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKN OOBEKTOB (SIBJICHUI);
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIIMN, OCHOBAHUS ISl 0000IIeHUs
U CPaBHCHUS;

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

BbIABJIATE NMPUYUHHO-CIICACTBCHHBIC CBA3W IIPpU HM3YUYCHUH (1)I/ISI/II-IGCKI/IX SIBJICHUN W
nmponeccoB, aAcjaTb BbIBOJALI C HCIOJbB30BAHUEM JACAYKTHBHBIX W HHAYKTHUBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NYECKUX BEIUYMUH;
CaMOCTOSITENIFHO ~ BBIOMpATh CIocod pemieHuss y4eOHOW  (U3MYecKod  3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIICHHs, BBIOOp HamOosiee IMOAXOASALIETO C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBble nccienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOIMIPOCHI KaK MUCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBIN
($UBUYECKU IKCTIEPUMEHT, HEOOJIBIIIOE HCClIeIOBaHNE (DU3NYECKOTO SIBJICHHUS;
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
POBENEHHOTO HAOJIIO/IEHUS, OIIBITA, UCCIIEJOBAHMS,;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3HUUYECKUX MPOIIECCOB, a TAKXKe
BBIJIBUTATh MIPETOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ nnopmanmeii:

MPUMEHATh PAa3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpoChl MPHU TIOUCKE W OTOOpe
uH(GOpPMAIIUY WIH JAHHBIX ¢ YUETOM MPEAIoKEeHHOW yueOHoM (pu3ndeckoit 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THMUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (GopMy MpeacTaBieHus HHpopMmanuu u
WUTIOCTPUPOBATh pPEIIAEMble 3aJa4l HECJIOKHBIMU CXEMaMH, JharpaMMaMu, HHOU
rpaduKol U UX KOMOMHAITUSIMU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:



B Xoae OOCyXJIeHHus y4eOHOro Mmarepuaja, pe3yjibTaToB JabopaTOpHBIX padoT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMbI U BBHICKa3bIBaTh HJICH,
HalleJICHHbIE Ha PELICHUE 3aaull U MOAepKaHue 01aroXKenaTeIbHOCTH OOICHNUS;
CONOCTABIATH CBOM CYXJAEHHS C CYXKACHHSIMH JpYTUX YYacCTHHKOB JHAaJora,
OOHapy>KUBATh Pa3IMYME U CXOJICTBO MO3UIINH;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TPENCTABIATH  PE3yJAbTAaThl  BBIOJHEHHOTO  (DM3MYECKOTO  OIbITa
(9KCIIeprMeHTa, UCCIIeIOBaHUSA, TIPOCKTA);

HNOHMMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAILHOW PabOTHI
IIPY PELICHUU KOHKPETHOH (pru3mueckoi mpoOIemsr;

NPUHUMATh eI COBMECTHOW JEATeNbHOCTH, OPraHW30BBIBAThH ACHCTBHSA TO €€
JOCTHXKEHUIO: PACIpesesIiTh PO, 00CYXKIaTh MPOLECCH U PE3yIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINOJIHATh CBOIO YacTh Pa0OTHI, JOCTHUTras KaueCTBEHHOTO pe3yjbTaTa MO CBOEMY
HAIpPaBJICHUIO U KOOPIUHUPYS CBOU JCHCTBHUS C APYTHMMH YWIEHAMU KOMAaH/IBL;
OLICHMBATh KAueCTBO CBOETO BKJIaAa B OOMUI TNPOAYKT 1O KPUTEPHUSM,
CaMOCTOATENFHO COPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aHMOJICHCTBUSL.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:

BBISIBIISITH IPOOJIEMBI B JKU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOMMX JUIS pEIICHUS
(bu3nUecKrx 3HaHUM;

OpUEHTUPOBAThCA B PAa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
HPUHATHE PELICHUS B IPYIIE, IPUHATUE PEILIEHUH IPyIIoif);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJIb, IMOUMOHAJLHBLIA HHTEJLJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUH U IIpeUIaraTh Ij1aH €€ U3MECHECHMS,

OOBSICHATh MPUYMHBI JIOCTUXKEHUs (HEJOCTHDXKEHUS) pe3yJabTaTOB JEATEbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YMCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIUXCS
CUTYyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJI€ CIOpa MM JTUCKYCCUU Ha HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

npu3HaBaTh CBOE MpaBO Ha OMMOKY MNpU pEmeHUH (QU3NYECKHX 3a1ad Wi B
YTBEPKJICHHUSIX HAa HAy4YHBIE TEMBI M TAKOE K€ ITPaBO JPYTOro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE Pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkatb cHOPMHUPOBAHHOCTh y 00YHAIOIINUXCS YMEHUM:

UCTOJIb30BaTh TOHATHS: (U3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOCHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHMIKOE, razoo0pa3zHoe), MEXaHUYEeCKOoe
JIBUKEHHE  (pDaBHOMEPHOE, HEPaBHOMEPHOE,  IPSIMOJIMHENHOE),  TpaeKTopHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHYECKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIbI;

pasnnyath siBiieHus (1udQy3us, TEII0BOE IBUKEHHUE YaCcTUL] BELIECTBA, PABHOMEPHOE
JBUKCHUE, HEPABHOMEPHOE JIBWJKEHUE, UHEPLHS, B3aUMOJECHCTBUE TEJI, PaBHOBECHE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBIO BpalleHUs, Iepelada JaBJICHHUS TBEPIAbIMU
TeJIaMH, KUAKOCTIMHU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUYECKOM SHEpIrun) 1o OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBJICHUM B OKPY)KAIOLIEM MHpE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPhl ABWKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NCHUCTBHUE CWIBI TPEHUS B NPUPOLE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IIaBaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOIUTH MPAKTUYECKYIO 33Jady B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBJICHUH;

OIKCBIBATh U3Y4YEHHbIE CBOMCTBA Tel U (pU3MUECKUE SBICHUS, UCIIOb3Ys (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMsl, MyTh, CKOPOCThb, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJA TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBICHUE
(TBEpHOro Tema, >KMIKOCTH, rasza), BBITAJIKUBAIOLIAs CHJIa, MEXaHUYecKas padora,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MO0Je3HOro AECUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), NPy OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUI CMBICI HCIIONb3yEMbIX BEIMYMH, UX 0003HAUEHUS U €TUHULIBI
(¢u3NYECKUX BEIMYUH, HAXOAUTh (POPMYJbI, CBS3bIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(U3UUECKUX BEIHYMH;

XapakTepu3oBaTh CBOMCTBAa Teld, (PU3MUECKUE SBJIEHUS U TNPOLECCHl, HCHOIb3Ys
npaBujIa CIOKEHUs CUil (BIIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena, MpaBUIIO paBHOBEeCHs pbryara (0J0Ka), «30JI0TOE IMPaBUIIO» MEXAHUKH,
3aKOH COXpAaHEHHsS MEXAHMYECKOM OHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(OopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBACHATh (U3UYECKUE SBJICHMS, MPOLECChl M CBOWMCTBa Tel, B TOM YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABJIATh NPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTMYECKUX IIIaroB C OMOpPOM Ha
1-2 wu3yuyeHHBIX CBOIcTBa (U3NYECKUX SBICHHUM, (U3NYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacuéTHble 3adauyd B 1—2 [eHCTBUSA, HCIOJB3YA 3aKOHBI U (OPMYJIBL,
CBs3bIBalOIME (U3MUECKHE BEIWYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (OPMYIIBI U



MPOBOJIUTh PACYEThl, HAXOJIUTh CIPABOYHBIC JAHHBIC, HEOOXOAMMBIC ISl PEIICHUS
3a/1a4, OI[CHUBATh PEATUCTUYHOCTh MOMy4YeHHOU (DU3NYECKON BETMUNHBL,
pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIMTh MPU TOMOIIN (U3HIECKUX
METOJIOB, B OINMWCAaHUM HCCIECIOBAHUS BBIACHATH IPOBEPSAEMOE MPEAIIOI0KEHUE
(rurmoTesy), pa3auvaTh W HHTEPIPETUPOBATH IOJTYYEHHBIM pE3ynbTaT, HaXOIUTh
OIMOKH B XOJI€ OTIBITA, JICJIaTh BBIBOIBI 110 €T0 PE3YJIbTaTaM;

IIPOBOJIUTDH OIBITHI IO HAOITIOJACHUIO (PU3MYECKUX SBICHUN WM (PU3UUYCCKUX CBONCTB
Ten: (GOpPMYIUPOBAaTh TMPOBEPSEMBIE TIPEIIONIOKEHUS, COOMpPAaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBAThH XOJI OMBITA i (POPMYITHPOBATH BBIBOIBL;
BBITIOJIHSITh TIPSIMbIE U3MEPEHUS PAaCcCTOSHUSA, BPEMEHH, MacChl Tejla, 00bEéMa, CHIIBI U
TEMIEPATYPHl C UCIOJIL30BAHUEM AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTH U3MEPEHUIA;
MPOBOJNTH WCCIICIOBAHUE 3aBUCHMOCTU OJHOW (DM3MUYECKON BEIWYMHBI OT JAPYroM C
HCIOJIb30BaHUEM IPSMBIX U3MEPEHUN (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
TeJla OT BPEMEHHU JIBUIKECHUS TeJia, CUJIbI TPEHHUS CKOJBKEHMS OT Beca Teja, KauecTBa
00pabOTKM TMOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMIAIN
CONIPUKOCHOBEHHUSI TEJI, CUJIbl YIIPYTOCTH OT YJIMHEHUS MPY>KUHBI, BHITAIKUBAIOIIECH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO TMOTPYKEHO TeJo,
YCIIOBUH IIJIaBaHUS TEJ, YCIOBUW pPAaBHOBECHS pbluara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAHWHM Y4€OHOTO HCCIICIOBaHUS, COOMpATh YCTAHOBKY W  BBITIOJHSTH
U3MEpEHUS, CIeAysl TPEUIOKCHHOMY IUIaHy, (PMKCHPOBATh PE3YJIbTATHI IMOJYICHHON
3aBUCUMOCTH (PU3MUYECKHX BEJIUYMH B BHJC IPEAIOKEHHBIX TaOIUIl U TrpaduKoB,
JienaTh BbIBOJIBI IO pe3yJIbTaTaM MCCIEI0BAHMS;

MIPOBOJIUTh KOCBEHHBIC H3MEpPEHUs (U3MYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
JKUJIKOCTH W TBEPAOrO TENa, CUJIa TPEHHS CKOJIbKEHUS, [aBICHUE BO3AyXa,
BBITAJIKUBAIOIIAS CHJIA, JICMCTBYIOIIAs Ha TMOTPY)KEHHOE B KHUIKOCTh TEIIO,
KOX((UIIMEHT TOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAaHU3MOB), CIEAys MPEJIOKEHHON
WHCTPYKIIMU: TIPH BBIMOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAILHYIO YCTAHOBKY
Y BBEIUHCIATH 3HAUCHNE HCKOMOM BEITHUHNHEL,

coOnrofaTh TMpaBuja TEXHUKHM O€30MacHOCTH TMpu paboTe ¢ JabopaTOpHBIM
000pyI0BaHNEM;

yKa3bIBaTh MPHUHIMIMBI JEHCTBUS TPHOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIIUECS COCYIbI, OapOMETp, pblyar, MOABUKHBIN 1
HENOABILKHEIN OJIOK, HAKJIOHHAS IIJIOCKOCTh;

XapaKkTepU30BaTh MPUHIMIBI JEHCTBUS HM3YYCHHBIX TMPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OMOpPOM Ha WX OMHCAaHUA (B TOM YHCIE: MOAMIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOJA, THAPABIMYECKUN MPECC, MAHOMETP, BBICOTOMEp, IMOPLIHEBOM HACOC,
apeoMeTp), MCIIONB3Ysl 3HAHUSA O CBOMCTBAaX (PU3MUYECKHUX SIBJICHUH M HEOOXOIUMBIC
(bu3HYecKre 3aKOHBI 1 3aKOHOMEPHOCTH;

OPUBOJUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O TMpHUMEpax) MPaKTHUECKOTO
WCIIOTh30BaHU (PU3WYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JUIsi OOecredeHus
0e30MacHOCTH TpU OOpalieHuH ¢ TpuHOOpaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHHSI 370pPOBbsi M COONIOJIGHHS HOPM DKOJIOTHYECKOTO TIOBEICHUS B
OKpYKarolleu cpese;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popmanuu B HHTEepHETE B COOTBETCTBUU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3JIMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAS SIBJISETCS IPOTHUBOPEUUBOM
WJIA MOXET OBITh HEJJOCTOBEPHOM;

UCTIOJIb30BaTh MPHU BBHIOJHEHUN YYEOHBIX 3a/laHUI HAYyYHO-TIONYJISIPHYIO JIUTEPATYPY
($U3NUeCKOro CcoAep)KaHus, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh INpPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpPMALUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUS HAa OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHusi, B TOM 4YUCiIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3yJibTaTax MPOEKTOB MM YU4EOHBIX UCCIICAOBAHUH, IIPU ITOM
IrpaMOTHO HWCHOJb30BAaTh HM3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALIUEH;

IIPYU BBIIIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIENOBAHUM paCIpenessaTh 00S3aHHOCTH B
IPYyIIE B COOTBETCTBUU C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aMMOIEUCTBUE, YUUTHIBASI MHEHUE OKPYKAOIIHUX.

K xoHuy oOyuenust B 8 Kiacce npeIMeTHbIE pe3yibTaThl HA Ga30BOM YpPOBHE JIOJIKHbI
oTpaxarb chOPMUPOBAHHOCTh y O0YUaIOLIUXCSl YMEHUI:

UCIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJICKYJI, arperatHble COCTOSIHHS BEIIECTBA, KPHCTAUIMYECKHE M aMop(dHBIE Tena,
HaCBILICHHBIA ¥ HEHACBILIEHHBIN Map, BIAXXHOCTh BO3/yXa, TEMIIEPATypa, BHYTPEHHSISA
SHEprus, TeIJIOBOI JIBUTaTelNb, SJIEMEHTAPHBIN NMEKTPUUECKUI 3aps, NEKTPHUUECKOe
1ojie, MPOBOAHUKU M JUAJIEKTPUKH, MOCTOSHHBIN 3JIEKTPUYECKUIl TOK, MarHUTHOE
HoJIe;

pa3nuyath sBI€HUS (TEIUIOBOE pacIIMpeHHe W cXKaTue, Terionepenaya, TeIioBoe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUEe, KOHJEHCcallus,
IUIaBJICHHE,  KpUcTaum3auuss  (OTBEpJEeBaHME),  KUIEHHE,  TeIulonepenada
(TEerIONpOBOJHOCTb, KOHBEKIMSA, H3IyYEHME), HJIEKTpU3alus Tel, B3aUMOACHUCTBUE
3aps0B, ACUCTBHS AJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aUMOJEHCTBHE
MarHuToB, JEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpOMarHuTHas
UHAYKIMS) TI0 ONHCAaHUI0O UX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE;

pacro3HaBaTh MPOSBIIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUH B OKPYXKAIOILIEM MHpE, B
TOM uucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWJUIIPHBIE SIBIIEHHUS B IPHUPOAE, KpHUCTaLbl B Ipupoie, usiaydernue ConHua,
3aMep3aHue BOAOEMOB, MOpCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHera,
JJIEKTpUYECKUE SBJIEHUS B arMmocdepe, JIIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE mosie 3eMid, Jpel( MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emiie, MOJISIPHOE CHSIHUE, TIPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a]auy B y4eOHYIO,
BBIJIETISTH CYIIECTBEHHbIE CBOWCTBA (TPU3HAKH) (PU3NUECKUX SBICHUM;

OIKCHIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3MUECKUE SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIJIOTHI, YyHAeIbHas
TEIUVIOEMKOCTh ~ BEIIECTBA, YAEIbHAas TEIJIOTa IUIABJIECHHUS, YyJeJIbHAs TEIUIoTa
napooOpa3oBaHMs, yJelbHAs TEIUIOTa CrOpaHMs TOIUIMBA, KOA(PQHUIHMEHT MOJIE3HOrO



JICHCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUYECKHU
3apsl, CHUJla TOKa, OJJIEKTPUYECKOE HAIpPsSHKEHHE, COINPOTHBIIEHHE IIPOBOJHMKA,
YZIE€IbHOE COIIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLIHOCTh 3JEKTPUUECKOT0 TOKA), IIpU
ONKMCAHUU TMPABWIBHO TPAKTOBAaTh (DU3MYECKHI CMBICI HCIHOJIb3YEeMbIX BEIUYMH,
0003HaYeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JAHHYIO (HU3UYECKYI0 BEIUYMHY C JPYITMMH BEIMYMHAMH, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEINUMH;

XapakTepu30BaTh CBOMCTBA Ted, (PU3MUECKUE SBIEHUS W TPOLECCHl, HCIOIb3Ys
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BEILECTBA,
IOPUHLIAIT CYNEPHO3UIMKU TMoJed (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH OMa ans ydacTka Lenu, 3akoH J[xoyna—JleHna, 3akoH cOXpaHEHHUs
SHEPIUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHMPOBKY 3aKOHAa M 3alMCHIBATH €T0
MaTE€MaTUYeCKOEe BBIPAXKECHUE;

OOBSICHATH (PpU3MYECKHE TMPOLECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyaluin MIPaKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBIIATD
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHE U3 1—2 JIOTMYECKUX IIAroB ¢
oTopoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DN3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHbIe 3a7adud B 2-3 JICHCTBHS, WCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3alKUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUIsl pPELICHUS 3aJauH,
BBIOMpATh 3aKOHBI 1 (OPMYJIIBI, HEOOXOAUMBIE AJIsl €€ PElIeHUs, IPOBOIUTH PACUETHI U
CpaBHUBATh MOJIyYCHHOE 3HaUCHNE (PU3NUECKON BETMUUHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MpPOOJIEMbI, KOTOPHIE MOXKHO PELIUTh MPU TMOMOIIU (PUINIECKUX
METO/IOB,  MCIOJb3ysd  ONMCAHME  HMCCIENOBAHMS,  BBUACIATH  IIPOBEPAEMOE
IIPEANOJIOKEHNE, OLEHUBATh IPAaBUIBHOCTh NOpSAJIKA IPOBEICHHS MCCIEIOBAHNUS,
JienaTh BbIBOJBL;

IIPOBOAMTDH ONBITHI MO HAOJIOEHUIO (PU3NYECKUX SBJICHUN WM (PU3NYECKUX CBOMCTB
Ten (KamwuUIspHBIE SIBICHUS, 3aBUCHUMOCTh JaBIEHHS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLECCA OCThIBAHUS U HATPEBAHUS IIPU U3JIYYEHHUH OT LIBETa
W3NIydaronie  (MOrjomaroIe) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIEPATYPbl JKUIAKOCTH W IUIOIIAJU €€ IIOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJECICTBUE DIIEKTPUUYECKUX 3apsiOB, B3aMMOJEHCTBUE INOCTOSHHBIX MAarHUTOB,
BU3YalM3alisl MArHUTHBIX MOJE€H MOCTOSHHBIX MarHUTOB, AEHCTBHUSI MAarHUTHOTO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMATHHUTA, CBOWCTBA D3JIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEUIOKEHHOIO0  00Opy/JOBaHMs, ONUCBHIBaTH XOJA OIBITa U
(dbopMyITHUpOBaTh BHIBOJIBI;

BBITIOJIHATH MPSIMbIE U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIBLHON BIAXKHOCTU BO3]1yXa,
CWJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM aHAJIOrOBBIX MPHUOOPOB U JIaTYMKOB
¢u3nyecKuX BENWYMH, CPaBHMBATh pE3yJIbTaThl W3MEpPEHUN C y4ETOM 3aJaHHOI
abCOJIIOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh MCCJIEAOBAHUE 3aBUCHUMOCTH OJHOW (DPU3UYECKON BEIMYUHBI OT JAPYTOH C
UCIIOJIb30BaHUEM NPSMBIX W3MEPEHUH (3aBUCHUMOCTb CONPOTHUBIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBHOIO CONPOTHUBIICHUS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HJIYILETO Yepe3 MPOBOIHUK, OT HANPSKEHUs HA IPOBOJHUKE,



UCCIICIOBAaHUE IOCIIE0BATEIbHOIO U MAapaJlJIebHOTO COEJUHEHUH IPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUEe, cOOMPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIEays
NPEUIOKEHHOMY TUIaHy, (PMKCUPOBATh Pe3y/IbTaThl MOJYYCHHOW 3aBUCUMOCTH B BHUJIE
TaOJIuI U TpaUKOB, AETATh BBIBOABI I10 pe3yJbTaTaM HCCIeI0BAHHUS;

NPOBOJUTh KOCBEHHBIC WM3MEpEHHUs (U3UUECKUX BEIMUYUH (yIelbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0Ta U MOLIHOCTh 3JIEKTPUYECKOTO TOKA):
IUIAHUPOBAaTh U3MEPEHMs, CcoOMpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHNE BETUUNHBL;

coOuoaTh TMpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
000pyI0BaHUEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHUYECKHX
YCTPOMCTB € ONOPOM HAa MX ONHUCAHMS (B TOM YMCJE: CHUCTEMa OTOIUIEHUS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPUUYECKON
SHEpPruM, SJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPOIPUOOPHI
(mpuMepsbl), 3JIEKTPUUYECKUE NPEJOXPAHUTENH, SJICKTPOMArHWUT, 3JEKTPOABUIATEIb
[IOCTOSIHHOTO TOKA), HCIOJIb3YsS 3HaHUSA O CBOHCTBaX (U3MUECKUX SBJICHUH U
Heo0XouMble PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTBIE TEXHUYECKHUE YCTPOMCTBA M W3MEPUTENBHBIE MPUOOPHI IO
cXeMaM M CXEMaTH4YHBbIM PUCYHKaM (KHJIKOCTHBII TepMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETP, JBUIATEIb BHYTPEHHEIO CrOpaHHUs, JIEKTPOCKOI, PEocTar), COCTaBIATh
CXEMBbI 3JIEKTPUUYECKUX LIETIEeH C MOCIEI0BATeNbHbIM U NapauIeIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyas ycJIOBHbIE 0003HAYEHMsI 3JIEMEHTOB AJIEKTPUUECKUX LIENei;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HMHGOPMAIMI0 O TMPHUMEPax) MPAKTUYECKOTO
UCMOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEJAHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YyCTpoiicTBamu,
COXpaHEHHsI 370pPOBbsi M COOJIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYKaroIlei cpese;

OCYIIECTBIIATh MOUCK HHpopManuu ¢(usnueckoro coaepxkanuss B HTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpaBHEHHUS JOINOJHUTENbHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOMU;

UCIIOJIb30BaTh MPHU BBHIOJHEHUN YYeOHBIX 3a/laHUil HayYHO-TONMYJISIPHYIO JTUTEpaTypy
(GU3MUEeCKOro CcojAep)KaHus, CIpaBOYHblE MaTepHaibl, pecypchl cetu HHTepHer,
BJa/IeTh MpUEMAMMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOY 3HAKOBOM CUCTEMBI B JIPYTyIO;

co3laBaTb COOCTBEHHBIE IHUCHbMEHHBIE U KpAaTKHE YCTHbIE COOOIIEHHs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UYECKOTO COJAEP)KaHUs, B TOM YHUCIIE
nyoNIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM MM  HCCIEI0BAaTENbCKON
JEeSITeIbHOCTH, MPU 3TOM T'PaMOTHO HCIOJIb30BaTh W3YYECHHBIN MOHATUIHBIN ammapar
Kypca (pU3HKH, COTPOBOXK/IATh BBICTYIUIEHHE IPE3EHTALINEH;

OpU BBIOJHEHUHM Y4YeOHBIX IPOEKTOB W HCCICIOBAHUN (PU3UUECKUX MPOIECCOB
pacnpeensaTh 00sS3aHHOCTH B IPYIIE B COOTBETCTBUU C IOCTABIEHHBIMU 3aJadyaMu,
CIIEIUTh 32 BBHINOJIHEHHEM IUIaHa JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBaTh  COOCTBEHHBIM BKJaJ B  JIEATENBHOCTh  TPYINIbI, BBICTPAUBATh
KOMMYHHUKAaTHUBHOE B3aHMOJIEHCTBHE, IPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(JIUKTHI.



K xonmy oOy4yeHus B 9 kiacce mpeaMeTHbIC Pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBEI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJB30BaTh IOHATHS: CHCTEMa OTCU€Ta, MaTepUalbHas TO4YKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSOKECTH, a0COJIOTHO TBEPJOE TEJIO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MEXaHUYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK ©  yJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAJIbHO30PKOCTh, CIIEKTPbl HUCIIyCKaHWsl M IOIVIOIIeHHUsA, anbda-, Oera- u ramma-
U3IIy4€HUs1, U30TOIIBL, SIZICPHAsl SJHEPIEeTUKA,

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBHUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MAaJCHUE TeJl, PABHOMEPHOE
JBUKEHUE 110 OKPY)KHOCTH, B3aUMOJCIHCTBUE Te€J, PEaKTUBHOE JIBUJKEHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXalolue W BBIHYXKJACHHBIE KoJeOaHWs), pE30HAHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIHPOCTPaHEHHUE,
OTpa)XCHHE U IIPEJIOMIICHUE CBETA, II0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOKEHUE CIEKTPAIbHBIX I[BETOB, IUCIIEPCUSl CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa WU3JIy4EHUs)
[I0 ONHCAaHUIO0 HUX XApPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (hrU3MYecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUECKUX SBJICHUN B OKpY’KarolleM Mupe (B
TOM yHclie (U3NYECKUE SBJICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHE IJIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LIYHaMM, 7XO, LIBETa TeJ,
ONTUYECKHE  SBJICHUS B  IpUpPOJAE, OUOJOrMYecKoe  JEeWCTBUE  BHJIUMOTO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3JIY4YE€HUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE TPUPOIHBIX MHUHEPAJIOB,
JefiCTBUE paJiMOaKTUBHBIX M3IYyYeHUH HAa OpraHu3M 4YesIOBEKa), IPH 3TOM IEPEBOAUTH
NPaKTUYECKYI0 33aJady B y4eOHYIO, BBIICNATH CYLIECTBEHHBIE CBOMCTBA (IPU3HAKU)
(bu3nUecKuX SBICHUIA;

OTKCBIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEIHSIsI U MTHOBEHHAs! CKOPOCTb Tejla NMPU HEPABHOMEPHOM JBHKEHUH,
YCKOpEHUE, NepeMellleHue, MyTh, YIJoBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYroCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIMAJIbHASL SHEPTUS CKAaTOW NPYKUHBI, KHHETUYECKas
SHEprusi, MOJHasi MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpefbl), IPH ONHCAHUM NPABWIBHO TPAKTOBATh (DU3MUECKUI CMBICI HCIOIb3YEMbIX
BEJIMYMH, OOO3HAUYEHUS M eIUHUIBI (PU3NYECKHX BEIMYMH, HAXOIUTh (OpMYIIHI,
CBS3BIBAOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEJIMYWHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PHU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (PU3NUECKHE SIBJICHUS U MPOLIECCHI, UCIIONIb3Ys 3aKOH
COXpaHEHUsI PHEPIMH, 3aKOH BCEMHUPHOIO TSITOTEHUS, MPUHIUI CYNEPHO3ULMH CHII,
IIPUHLIMAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs NMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEJIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H



MaccoBOIO YHCENI TMpHU SAEPHBIX pEaKkusX, MpH 3TOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHHE;

00BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyalluld  TPAaKTUKO-OPUEHTHPOBAHHOTO  XapaKTepa:  BBIBIATh  IPUYHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3y4YeHHBIX CBOMCTBa (DU3MYECKUX SBICHUM, (QUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemiaTth pacuéTHbIC 3aa4l (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUI), HCTIONb3YS
3aKOHBI U (POPMYIIBI, CBSI3bIBAIOIINE (PU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
OPOBOAMTH pAacuéThl W OLEHUBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHUS
(U3HYECKON BETMIMHBL;

pacrmo3HaBaTh MPOOJIEMbI, KOTOpPhIE MOXKHO PEUIUTh MPU TMOMOIIU (PUIUIECKUX
METO/OB,  HCIIONB3ysS  ONHCAaHUE  HWCCICAOBAaHHS,  BBIICIATH  IPOBEPSEMOE
NPEIOI0KEHNE, OICHWBATh IPABHWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YIbTaThl HAOIIOACHHI U OTIBITOB;

IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydeHue BTOoporo 3akoHa Hpl0TOHA, 3aKOHA COXpAHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojebaHuil MPyKMHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTH MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHUH, MPSIMOJIMHEHHOE PacpOCTpaHEHUE
CBETa, DPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTP, W3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B colOuparomiel IuH3e,
HAOMIO/IEHUE CIUIOIIHBIX W JIMHEWYaThIX CIEKTPOB U3IMYYEHHS): CaMOCTOATEIbHO
coOMpaTh YCTAaHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OIMCHIBATH X0 OMbBITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIHI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3HaYeHHe H3MepsieMol BeNWYMHBI ((OKYCHOE pacCTOsHUE coOMparomeil JIHH3bI),
000CHOBBIBAThH BHIOOP criocoba nu3mepeHus (I3MEpUTEIHLHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
JIBIDKEHUM 0€3 HavalbHOH CKOPOCTH, TIepHoja KojeOaHWi MaTeMaTHYECKOTO
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHUS CBETa OT yrja NaJeHus U
yIjia MpesoMJICHHUs OT yIJia MajeHus1): IUIaHUPOBaTh MCCIIEOBAHUE, CAMOCTOSTENLHO
coOupaTh YCTaHOBKY, (HUKCHUpPOBAaTh pe3yiabTaTbl IOJYYEHHOH 3aBHCUMOCTH
(GU3NIeCKUX BEIWYMH B BHJE TAOMUI] U rpadUKOB, AETaTh BBIBOJABI MO PE3yJIbTaTaMm
UCCIIE/IOBAHMS,

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHE Teja MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHUE CBOOOIHOTO ITaJICHHS,
KECTKOCTh MPYKUHBI, KOOPPHUIMEHT TPEHUS CKOJBXKEHHUs, MEXaHUYeckas pabora u
MOIIHOCTb, YacToTa M TMepHoA KoleOaHUH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA (POH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJIHATH
U3MEpeHus, cleays NpPesIOKEHHON MHCTPYKIHMH, BBIYMCIATh 3HAaYCHHUE BEMUYMHBI U
aHAJTM3UPOBATh TOJIyYEHHBIE pE3yabTaThl C Y4ETOM 3aJaHHOM IMOIPEIIHOCTH
WU3MEPEHHUI;



coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
obopyoBaHUEM;

pasnyaTh OCHOBHbIE NPU3HAKU H3YYEHHBIX (DU3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJNO, TOUYEYHBI HMCTOYHMK CBETA, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O SApa;

XapakTepu3oBaTh IPUHLUIBI JAECHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOM HA UX ONUCAHUS (B TOM UHUCIIE: CIIMIOMETP, AATYUKHU [TOJIOKEHMUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poToanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BunbcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHBIE PUCYHKH M3YYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS MU300pak€HUN B IUIOCKOM
3epKajie 1 coOuparolei T1uHse;

NPUBOANUTH TPHUMEPHl (HAXOAUTh HMHOOPMAIMIO O MPHUMEPax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YCTpOicTBamu,
COXpaHEHMsI 370pOBbsi M COONIIOJIEHHS HOPM D3KOJOTMYECKOTO IIOBEJIEHUS B
OKpYKarollei cpee;

OCYIIECTBIISATh MOMCK HMHPOpManuu (¢u3ndeckoro coaepxanus B HHTepHere,
CaMOCTOSITENIFHO (OPMYJIHMPYsl TOMCKOBBIM 3alpoC, HAXOMUTh ITYyTH OIPEIeICHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW HMH(pOpMAlMM Ha OCHOBE UMEIOIIMXCS 3HAaHUH U
JIOTIOJTHUTEIIbHBIX NCTOYHHUKOB;

UCIIOJIb30BaTh MPH BBHIIOJHEHUH YYEOHBIX 3a/laHM HAyYHO-IIOMYJSPHYIO JIMTEpaTypy
(GU3MUEeCKOro Ccojep)KaHus, CHOpaBOYHblE MaTepuaibl, pecypcbl cetu HHTrepHer,
BJaJIeTh NpUEMAMMU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE M YCTHBIE COOOIEHUSI Ha OCHOBE MH(pOpMaIuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEpKaHMs, MyOJIMYHO MpeCTaBIsATh
pe3yJIbTaThl MPOEKTHOW WM UCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIN anmapar u3ydaemoro pasaena (pusukd u
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUH
CBEPCTHHKOB.
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Pa3nen 1. ®dusuka u ee poJib B IO3HAHMH OKPY:KAKOIIEr0 MUpa
1.1 | ®usuxa - 2 duzuka — Hayka 0| BeuiBienue pa3nuuuii MESKy | 3HATh / TOHMMATh CMBICTT TIOHATHS:
HayKa 0 IPHUPO/JIC. du3HuecKuMH u XUMHUeckmy| PH3UUECKIe SBICHYIS, BEIIECTBO.
npupojie SIBnenus MPUPOJIBL. | peppaleHASAMI.

duznyeckue ABICHUA:
MeXaHU4YeCKue, TCIUIOBEIE,
3JIEKTPUYECKHUE,
MarduTHBIC, CBETOBEIE,
3BYKOBBIE

Pacnio3naBanue u kinaccupukanus
(1)I/ISI/II-IGCKI/IX SIBIICHUH: MEXaHHUYCCKUX,
TETIJIOBBIX, AJIEKTPUYECKIX, MATHUTHBIX
U cBeTOBBIX. HalOmonenue u onucanue
(bU3NYECKUX SIBICHUI.

[IpuBOANTH IPUMEPHI IPAKTUIECKOTO
WCIOJIb30BaHMsI 3HAHUN O MEXaHUYECKUX U
TEIUIOBBIX SIBICHHUSAX.




1.2

duznueckue
BCIINYHNHBI

dusnuecKkue BeITNUNHBI.
N3mepenue Gpusnueckux
BelMUUYMH. Pusnueckue
npubopsl. [TorpemHocts
U3MEPEHUI
MexnyHaponHas cucrema
eIMHUII.

OrmpezenieHne UEHBI JEICHUS IIKaJIbI
M3MEPUTEIBHOTO TprUOopa.

N3mepenue JIMHEWHBIX pa3MeEpPoOB Tell U
IIPOMEKXYTKOB BpEMEHM C Y4ETOM
IIOIPELIHOCTEMN.

N3mepenue 06bEMa KUAKOCTH U
TBEpAOrO Tena. M3mepenue
TeMIIepaTypbl IPH MOMOIIU
AKHUJKOCTHOTO TEPMOMETpPA U JaTunKa
TeMIIepaTyphbl.

BrinonHenue TBOpUECKHUX 3aaHUM 110
MIOUCKY CITIOCOOOB U3MEPEHUS
HEKOTOPBIX (PU3NIECKUX
XapaKTEPUCTHK.

N3mepenune 06bEMa KUAKOCTH U
TBEpAOrO Tena. M3mepenue
TeMIIepaTypbl IPH TOMOIIN
XKHUJKOCTHOTO TEPMOMETpA U JaTurKa
TeMIIepaTyphbl.




1.3. | EcrecrBenno- 2
Hay4HBII

METO/J ITO3HAaHUA

Kak ¢wusuka u qpyrue
€CTECTBCHHBIC HAYKU
H3YYaroT MPUPOTY.
EcrecTBeHHO-Hay4HBIN
METO/I IIO3HAHUS:
HaOJIIOIEHNE, IOCTAHOBKA
HAy4YHOTO BOIIPOCa,
BBIJIBIKEHUE THIIOTE3,
9KCIIEPUMEHT 10 MPOBEPKE
TUINOTE3, OOBICHEHUE
HaO0JIF0JaEMOT0 SIBJICHUS.
Onwucanue Gpu3muecKux
SIBIICHHI C TIOMOIIIBIO
Mojenei

BrigBmkeHnure THIIOTE3, OO0BIACHAIOIIMX
MPOCTHIE SBJICHUS, HAIIPUMED:

— IIOYEeMY OCTAHABJIMBAETCS
JBHKYILIEECS 110 TOPU30HTAIBHOMN
MOBEPXHOCTU TE0; — MOYEMY B
YKapKYIO TTOTO/y B CBETJION OJICK/IS
MPOXJIAJAHEHN, YeM B TEMHOM.
[Ipennoxenue cnoco0OB NPOBEPKU
THUIOTE3.

[IpoBeaeHUe McCiIeI0OBaHUS 110
MPOBEPKE KAKOMIMOO THITOTE3HI.
[TocTpoenue npocrenmmx Moaenen
(bu3nUYecKuX SBICHUN (B BUIC
PUCYHKOB WJIM CXEM), HAIIpUMED
NajJieHue MpeMeTa; MPSIMOJIUHEHHOE
pacrpocTpaHeHHUe CBeTa

Hcnonp3oBaTh hH3UYECKUE PUOOPHI U
U3MEPUTEIHLHBIC UHCTPYMEHTBI JJIs1
“3MepeHUsl (PU3NIECKUX BEITUYMH.

Hroro mo pazneny 6

Pasnen 2. IlepBoHayaibHbIe CBeACHNUS

0 CTPOCHMH BEHIECTBA

2.1 | Ctpoenue 1

B€IICCTBA

Crtpoenue BemiecTna:
aTOMBI H MOJICKYJTBI, KX
pazmepsbl. OTBITHI,
JIOKa3bIBAIOIINE
TIMCKPETHOE CTPOCHHE
BelecTBa

Habmtonenue u nHTeprpeTanms
OTIBITOB, CBUJIETEIBCTBYIOIINUX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHHUU
BEIIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BELIECTB B BOJIE.

OrneHka pa3MepoB aTOMOB U
MOJIEKYJT C UCMOJIb30BaHUEM
(dboTorpaduii, MOTyICHHBIX Ha
ATOMHOM CHJIOBOM MHUKPOCKOIIC

Habmtonenue u nuaTepnperanus
OTIBITOB, CBUJIETEIHCTBYIOIINUX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHUH
BELIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BELIECTB B BOJE.




(ACM) — nabGoparopnas paboTa 1o
teMe: «OneHka

JAuaMCTpa aroMa MCETOAOM
PAI0B (C HCIIO0JIB30BaHHECM

dororpadumii).
Omnpenenenue pa3MepoB MajIbIX Tel

2.2

[BrxeHne u
B3aMMO/ICHCTBHUE
YacTHII
BEIIECTRA

JIBr>KeHue 4acTHIl
BemiecTsa. CBs3b
CKOpPOCTH JIBUKEHUS
YacTHll C

TEMIIEpaTypOH.
bpoyHOBCKOE 1BH>KEHME,
T dy3us.
B3aumopeiicteue
YacTHIL BEILECTBA:
IPUTSDKEHNE U

OTTAJIKUBAHHUC

Habumtonenue u o0bsicHeHHE
OpOYHOBCKOTO JIBHKEHUS U SIBJICHUS
mud¢ys3un. [Iposenenne u o0bsICHEHNE
OTIBITOB IO HAOJIO/ICHHUIO TEIIIOBOTO
pacumapenus ra3os. [IpoBenenue u
00BSICHEHHE ONBITOB IO OOHAPYKEHUIO
CHJI MOJIEKYJISIPHOTO IPUTSKEHUS U
OTTaJIKUBaHUS

HaOmronenue u 00bsCHEHHE
OpOYHOBCKOTO JIBIKECHUS U SIBJICHUS
nuddy3uu. [lposenenue n
00BSICHEHHE OIBLITOB IO
HaOJIFOJEHUIO TEILJIOBOI'O
pacmpenus ra3os. [Iposenenue u
00BSICHEHHE OILITOB IO
0OHAPYXEHHUIO CHJT MOJICKYJISIPHOTO
MPUTSDKEHUS U OTTAIKUBaHUS




2.3 | ArperarHbie
COCTOSIHUS
BEIIIECTBA

ArperaTHbl€ COCTOSTHUS
BEIIIECTBA: CTPOCHUE
ra3oB, KHJIKOCTEH 1
TBEPABIX

(KpHCTaJUINYECKUX ) TEIL.

B3anmocBsA3p MexIY
CBOMCTBAMM BCIIICCTB B
Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
CTPOECHUEM.
OcobeHHocTH
arperaTHbIX COCTOSTHHUI
BOJIBI

Omnucanue (¢ UCII0JIb30BaHUEM IPOCTHIX
MO/ICJICH) OCHOBHBIX Pa3In4Hil B
CTPOEHHH Ia30B, KUIKOCTEN U TBEPABIX
Tell.

OO0bsacHeHre MaJIoi C)KUMaeMOCTH
KHUJIKOCTEH M TBEPIBIX TeJ, OOIBIION
C)KMMaeMOCTH ra3oB. OObsicCHEHHE
coxpaHeHHs (HOPMBI TBEPIBIX TN U
TEKY4YECTH KHUJIKOCTH.

[IpoBenieHue ONBITOB, JOKA3BIBAIOIINX,
YTO B TBEPJIOM COCTOSIHUU BOJIbI
YaCTULIBI HAXOJATCA B CPEHEM
Janplie Apyr OT apyra (IJI0THOCTh
MEHBIIE), YEM B KHUJKOM.
VYcTaHoBIIeHUE B3aUMOCBSI3U MEXKAY
0COOEHHOCTSIMH arperaTHbIX COCTOSTHUN
BOJIbI ¥ CYIIIECTBOBAHHUEM BOJIHBIX
OpPraHHU3MOB

(MC — 6uonorus, reorpadusi)

[IpoBenenue onbITOB,
JIOKa3bIBAIOLINX, YTO B TBEPAOM
COCTOSIHUY BOJIbl YACTHIIbl HAXOASTCS
B CPEAHEM JaJIblle APYT OT Apyra
(IJIOTHOCTH MEHBILIE), YEM B
KUIKOM.

Hroro no pazneny
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Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tel




3.1

Mexanuueckoe
JABUKECHUE

MexaHU4ecKoe
JIBHKeHUE. PaBHOMEpHOE
Y HEpaBHOMEPHOE
nBrkeHue. CKOpOCTb.
CpenHsisi CKOPOCTh MPU
HEpaBHOMEPHOM
IBW>KeHUU. Pacu€t mytu
Y BPEMEHU JIBH)KCHUS

HccnenoBanue paBHOMEPHOTO

ABUIKCHUS, OIIPCACIICHUC €0 IIPHU3HAKOB.

Habmoienne HepaBHOMEPHOTO
JBUKCHHSI U OTIPEJICIICHUE €T0 OTIIMIUI
OT PAaBHOMEPHOTO JIBUKECHHUSI.
Omnpenenenne CKOPOCTH paBHOMEPHOTO
JBUKEHUS (IIapyKa B )KUAKOCTH,
MOJIETIH SJIEKTPUUECKOr0 aBTOMOOUIIS U
T.J.).

Omnpenenenue cpeHeil CKopocTu
CKOJIbJKEHUSI OpycKa UITH IIapHuKa 1o
HaKJIOHHOM TIOCKOoCcTH Perienue 3agau
Ha OIpe/ieNieHUe MyTH, CKOPOCTU U
BPEMEHH PAaBHOMEPHOTO JIBHKEHUS.
Ananu3 rpaduKOB 3aBUCUMOCTH ITYTH U
CKOPOCTH OT BPEMEHU

YMeTh OMUCHIBATH U OOBSICHATE
(usnyvecKoe SBICHUE: PABHOMEPHOE
NPSIMOJUHEWHOE JIBUKECHUE.




3.2

WNuepuus, macca,
MIOTHOCTD

SIBrnenne nHepuuu. 3aKoH
WHEPIHUU.
BsauMogericTBue TEn Kak
MpUYMHA U3MCHECHUS
CKOPOCTHU JIBUXKEHUS TEJI.
Macca kak Mmepa
WHEPTHOCTH TeJIa.
[InoTHOCTE BelecTBa.
CBS3b IIJIOTHOCTH C
KOJIMYECTBOM

MOJIEKYJT B €IMHHIIC
00bEMa BelecTna

OOBsicHeHHE U IPOTHO3UPOBAHHE
SIBJICHUH, 00YCIIOBJICHHBIX WHEPIUEH,
HampuMep, YTO MPOUCXOTUT MPU
TOPMO>KEHUHU WJIM PE3KOM MaHEBPE
aBTOMOOWJISA, TIOYEMY HEBO3MOKHO
MIHOBEHHO MPEKPATUTh JIBUKEHUE HA
BEJIOCHUIIE/IC UJTU CaMOKAaTe U T. 1.
[IpoBeneHue u aHAJIA3 OIIBITOB,
JEMOHCTPUPYIOIIUX U3MEHEHUE
CKOPOCTH JIBUYKEHUS Tella B pe3yiibTare
JEICTBHS HA HETO APYTUX Tell.
Pemenue 3a1a4 Ha onpe/esieHne Macchl
Tena, ero 00bEMa 1 IIOTHOCTH.

YMeTh UCIOB30BaTh MPHOOPETEHHBIC
3HAHUS U YMCHHUS B MPAKTHIECKOM
JIEATENLHOCTH U TIOBCEAHEBHOM KU3HU
IUIsL: 0OecIeueHus 0€30IIacCHOCTH B
MIPOIIECCE MCIIOIB30BaHMS TPAHCIIOPTHEIX
CPEJICTB.




3.3

Cuma. Bune! cui.
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Cuna kak
XapaKTEePUCTHKA
B3aMMOCHCTBUS TEII.
Cuna ynpyroctu v 3aKoH
I'yka. U3mepenne cuiibl
C IOMOIIBIO
JMHAaMoMeTpa. SBieHue
TATOTCHHMS U CHIIA
TspKecTH. Cuiia TSDKECTH
Ha JpYrux IJIaHEeTax.

Bec Teaa.
HeBecomocCTb.

Crnoxenune CHII,
HanpaBJICHHBIX I10

OJIHOM MPsIMOHA.

PaBHOnelicTBYIOIIAS CHIT.

Cuna tpenus. Tpenue
CKOJILKEHUS M TPEHUE
nokosi. Tpenue B
NPUPOJIE U TEXHUKE

N3ydeHue B3auMOICHCTBUS KaK
MIPUYMHBI U3MEHEHUsI CKOPOCTH TeJa
i ero nepopmanuu. Onucanue
peaNbHBIX CUTYallUi B3aUMOAEHCTBUS
T€J C IOMOUIBIO MOJIENIEH, B KOTOPBIX
BBOJIUTCSI TIOHSITUE U U300paXKCHHE

CHJIBL.
N3yuenue CHJIBI YIPYTOCTH.
HccnenoBanue 3aBUCHUMOCTH CHIIBI
yOpPYrocTu oT YAJIMHEHUS

PE3UHOBOrO IIHYpa WU IIPYKUHBI
(c moctpoenuem rpaduxa).
AHalu3 TMPaKTHYECKUX CUTYAIHid,

B

KOTOPBIX IIPOABIISACTCSA JEUCTBUE CHIIBI

YIPYTOCTH
(ynpyrocts Msida, KPOCCOBOK, BETOK

JiepeBa U Jp.).

AHanu3 cuTyalui, CBA3aHHBIX C
SIBJICHUEM TATOTEHUS.

OO0bsicHeHre OpOUTATILHOTO JIBUKCHUS
IUIAHET C MCIOJIb30BAaHUEM SIBJICHUS
TATOTEHUS U 3aKOHA MHEPIUH.
N3mepenue Beca Tena ¢ MOMOUIBIO
JTMHAMOMETpA.

O00CcHOBaHHKE PTOTO crIocoOa
H3MEPEHUS.

AHanu3 NpaKkTHYECKUX CHUTYyallud, B
KOTOPBIX MPOSBISETCS ACUCTBUE CUIIbI

yIpyrocTu
(ynpyrocts mMsi4a, KpOCCOBOK,

BETOK JIepeBa u JIp.).
AHanu3 cUTyarui, CBsI3aHHBIX C
SIBIICHHEM TSTOTCHUSI.




HccnenoBanue 3aBUCUMOCTH CHIIBI
TPEHUsI OT CUJIbI IaBJICHUS U
CBOWCTB TPYIIUXCS TOBEPXHOCTEH.

AHanu3 NpakTUYECKUX CUTYyallui, B
KOTOPBIX IPOSIBIISIETCS IEHCTBUE
CHWJIBI TPEHUS, UCTIONIb3YIOTCS
CHoCOObI €€ YMEHBIICHUS WIH
yBeJNIUYEHUS (KaTaHHUE Ha JIbDKAX,
KOHBKaX, TOPMOXEHHE aBTOMOOWIIS,
WCIOJIb30BaHUE TOIIIUITHUKOB,
IJIaBaHUE BOJHBIX KUBOTHBIX H JIp.).
Pemenue 3a1a4 ¢ nCnoib30BaHUEM
dbopMyIt 11 pacuéra CHITBI TSIKECTH,
CWJIBI YIIPYTOCTH, CHJIBI TPCHHS

AHanu3 ¥ MOJEIMPOBAHUE SIBJICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE
IIOJIy4YEHUE TPAaBUJIA CIIOKEHHUS CUII,
HaIIPaBJICHHBIX BJIOJIb OJJHOM IPSIMOM.
OrnpezenieHnre BEeJIMUYUHbI
PaBHOACHCTBYIOLIEH CHUIL.

I/IsyquI/Ie CHJIBI TPECHUS CKOJIBXKCHUA U

CHJIBI TPCHUS ITOKOS.
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Paznen 4. /laBjienue TBEPABIX TeJl, dKUIAKOCTEH U Ta30B




4.1

[asnenue. llepenaua
JIaBJICHUS TBEPIBIMU
TeJIaMu,
JKUJIKOCTSIMH U
razamu

JNasnenue. CriocoObl
YMEHBIIICHUS U
YBEITUYCHUS JaBICHUSI.
JaBnenue raza.
3aBUCHMOCTD JaBJICHUS
rasa ot oobéma,
TEeMIIepaTypBhl.

AHanu3 1 00bsICHEHHE OIBITOB
MIPAKTUYECKUX CUTYyalUH, B KOTOPBIX
HPOSIBIISICTCS CUJIA TABIICHUSL.
ObocHoBaHMEe cCIOCOOOB YMEHBIICHUS U
YBCIIMYCHUA NABJICHUS.

HSy‘ICHI/Ie 3aBUCHUMOCTH JaBJICHUA Ia3da

3HaTh U YMETh OOBSICHATH (DU3UYCCKUI
cMbIci 3akoHa [lackans.

[Tepenava naBneHus
TBEPJBIMU TCIIAMH,
JKHIKOCTSIMM U Ta3aMHU.
3axoH Ilackans

0T 00bEMa U TeMIlepaTyphl.
N3yyenne ocobeHHOCTEH TIepenadu
JIaBJICHUS TBEP/IBIMU TEJIAMH,
JKHIKOCTSIMM U razaMu. O00CHOBaHHE
PEe3yIAbTAaTOB OIBITOB

0COOEHHOCTSIMU CTPOCHHUS BEIIIECTBA B
TBEPIOM, KUJKOM U Tra3000pa3HOM
COCTOSTHUSIX. DKCIIEPUMEHTAIbHOE
JIOKa3aTeJIbCTBO 3akoHa Ilackas.
Pemrenue 3amau Ha pacuér naBiaeHus
TBEPOrO TeNa

W3ydenue ocobeHHOCTEH nepeaaun
JIaBJICHUS TBEPIBIMU TCIIAMH,
JKUAKOCTAMH U razamMu. OOOCHOBaHHE
PE3yIbTAaTOB OMBITOB




4.2

JlaBieHue KuJIKOCTH.

3aBUCHUMOCTD JIaBJICHUS
KUJKOCTH OT ITYOUHBI.
ITneBMaTHueckue
MaIlIUHBI.
I'mapocraTtuyeckuit
mapasokc.
Coo0marommecst CoCybl.
IM'uppaBnuueckue
MeXaHU3MBbI

HccnegoBanne 3aBUCHUMOCTH JaBJICHUS
KUJKOCTA OT TIYOWHBI TOTPYKECHUS U
IUIOTHOCTH >KHUIOKOCTH. HaOmromenwe u
00BsACHEHHE TUIPOCTATUYECKOTO
rapajiokca Ha ocHOBe 3akoHa [lackais.
N3ydeHne cooOMAIMUXCs COCYIOB.
Pemenue 3anau Ha pacu€r naBieHUs
KuakocTu. OObSICHEHUE TPUHIIUITA
JICWCTBUS TUIPABINYECKOTO TIpecca,
MMHEBMAaTHYECKUX MAaIIIlH.

AHamM3 ¥ 00bSCHEHNE TTPAKTUYECKUX
CUTYalU, 1eMOHCTPUPYIOIIUX
MPOSIBJICHUE JaBJICHUS KUIKOCTU U
3akoHa [lackaiisi, HampuMep poIECCOB B
OpraHu3Me Mpu rITyOOKOBOJTHOM
HBIPSTHUT

4.3

ATtMmocdepHoe
JIaBIICHHE

ATmocdepa 3emnn u
aTMOC(epHOE JaBICHHE.
[TpuumHbI CyleCTBOBaHUS

DKcIepUMEeHTalIbHOE OOHApYKEeHHE
aTMOC(EepHOTO JAaBIEHHUS.

AHanu3 1 00bsICHEHUE OMBITOB U
MPAKTUYCCKUX

[ToHnmaThb npucyTcTBUE aTMOC(hEpHI y

3emnn




BO3YIIHOM 000710YKH
3emiu. OnbIT
Toppuuennu.
N3mepenue
aTMochepHOro
JaBJIeHUs. 3aBUCUMOCTh
aTMoc(hepHOro JaBICHUS
OT BBICOTHI HaJl YyPOBHEM
Mmopst. [Ipubopsr ais
U3MEpEHUS
aTMOC(EepHOTO TaBJICHUS

CUTYallHii, CBA3aHHBIX C JICCTBHEM
aTMoc(epHOTro TaBICHHUS.
OOBsicHEeHHE CYIIECTBOBAHUS
aTMocepsl Ha 3emMiie U HEKOTOPBIX
IJIaHETaxX WK €€ OTCYTCTBHS Ha
Apyrux miaHerax u Jlyne.
OOBsicHEeHHE N3MEHEHUS TNIOTHOCTH
aTMoc(epsl C BBICOTOM U
3aBHCUMOCTH aTMOC(epHOTo
JaBIICHUS OT BBICOTHI.

Pemenne 3amad Ha pacuér
aTMOC(EpHOTro JTaBJICHHUS.
N3ydenne ycrpoiicTBa 6apomeTpa-
aHepouza

OOBsicHEeHHE CYIIECTBOBAHUS
atMocepsl Ha 3emMiie U HEKOTOPBIX
IJIaHETaX WU €€ OTCYTCTBHUS HA
JIpyrux rianerax u Jlyne.
OOBsicHEeHHE N3MEHEHUS TNIOTHOCTH
aTMoc(epsl C BBICOTON U
3aBHCUMOCTH aTMOc(hepHOTo

JaBJICHUS OT BBICOTHI.




4.4 | JletictBue 7 JlelicTBuE KUJIKOCTH U DKCnepUMEHTAIBHOE OOHAPYKECHUE OnpeneneHne BbITATKUBAIOIICH
KUIOKOCTU U I'a3a Ha rasa Ha IOIrpy>KEHHOE B JNEUCTBUS JKUAKOCTHU U ra3a Ha CUJIBI, ﬂeﬁCTBonmeﬁ Ha TEIo,
IIOIPY>KCHHOC B HUX HUX TEIIO. MOTrpy>XKEHHOE B HUX TEJO. MOTPY>KEHHOE B KUIKOCTb.

Teno BbiTankuBaromas OrnpezenieHre BbITAIKUBAIOLIEH [IpoBenenue u 00CYKI€HUE ONBITOB,
(apXHMeI[OBa) cuia. CHJIB, HeﬁCTBYIOIHeﬁ Ha TeJo, JACMOHCTPUPYIOIIHUX 3aBUCUMOCTD
3aKkoH Apxumena. TOTPY/KEHHOE B JKHKOCTb. BBITAJIKUBAIOIIEH CHUJIBI,

[InaBanue Tei. o .
Bo3/yXoIiaBane [IpoBeneHue 1 0OCYKICHHE OIBITOB, HeHCTB}’IOIHeH Ha T?HO BU JKHUIAKOCTH,
JEMOHCTPHUPYIOIIUX 3aBUCUMOCTD oT 00bEéMa OTPYKEHHON B
BBITAJIKMBAIOIICH CUIIBI, JKHJIKOCTh YaCTH TE€ja U OT
JICHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, [JIOTHOCTH KUJIKOCTH.
oT 00béMa Morpyk€HHON B
YKUJKOCTh YacTH TeJla U OT
IJIOTHOCTHU KUIAKOCTH.
IIposepka He3a8ucumMocmu
8bIMANKUBAIOUEL Cumbl,
Oelicmeylowjell  Ha ~ meno 8
AHCUOKOCMU, OM MACCbL meJa.
UccnenoBanue 3aBUCMMOCTH Beca Tena
B BOJ€ OT 00bEMa NOrpyXEHHOW B
KUJKOCTh YacTH Tela.
Perrenue 3a1a4 Ha MPUMEHEHHE 3aKOHA | YMETh OIKMCHIBATh H OOBACHATH IIIABAHKE
ApxumMena v yclIOBUS TUIaBAHUS Tel. TeIL.
KoHctpynpoBanue apeomerpa uinu
KOHCTPYHPOBAHUE JIOJKU U
oIpeieNIeHue €€ TPy30N0bEMHOCTH
Hroro no paszneny 21

Pa3nea 5. PaGora m MOIIHOCTB. JHEpPrus




5.1

PaGora 1 MoLIHOCTE

Mexannueckasi padora.
MommHoCTh

DKCIEPUMEHTAIBHOE

ONPEACIICHUE MEXAHUYECKOU

paboThl CHIIBI TSXKECTH IPHU

MAJICHUU TEJIa U CUJIbl TPEHUS

npu PaBHOMEpPHOM
IIEPEMEILEHUN  Tela o
TOPU30HTAIIBHOU

IOBEPXHOCTH.

Pacuér MomiHOCTH, pa3BUBaeMOW IIpU
MOABEME I10 JIECTHHUIIC.

Pewmenne 3amaud Ha pacuér
MEXaHU4eCKOH paboThl U MOLTHOCTH

3HaTh/ MOHUMATH CMBICIT
(U3UYECKUX BEIMYUH:
paboTa W MOITHOCTH

5.2

IIpoctsie
MEXaHU3MBI

[IpocTble MEXaHU3MBL:
peryar, OJIOK, HAaKJIOHHAs
IocKocTh. [TpaBuiio
paBHOBECHS phluara.
[IpumeHeHune npasuia
paBHOBECHs pplyara K
010Ky «30J10TO€
MIPaBUJIO» MEXAHUKH.
KIIJ npocTsix
MexaHu3MoB. [Ipocteie
MEXaHU3MBbl B OBITY U
TEXHHUKE

Omnpenenenue BbIMIPHILIA B CUIIE
IIPOCTHIX MEXaHU3MOB Ha IpUMepe
pBIdara, MoJIBUKHOTO M HETIOJBHKHOTO
0JI0KOB, HAKJIOHHOW TIJIOCKOCTH.
HccnenoBanue ycaoBHs paBHOBECHS
priuara. O6HapykKeHue CBOMCTB
MPOCTHIX MEXaHU3MOB B Pa3ITUYHBIX
MHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
UCIOJIb3yEMBbIX B OBITY U TEXHHKE, a
TaKXe B KHUBBIX OpTaHU3MaXx.
DKCIIepUMEHTAIbHOE  JIOKA3aTeNIbCTBO
paBeHCTBa pabOT mNpU NPUMEHEHUU
MIPOCTHIX MEXaHU3MOB.

Omnpenenenne KII/ nakmonHOM
IJIOCKOCTH.

Hcnonbp3oBaTh NPUOOPETEHHBIC 3HAHUS U

YMEHHUS B IPAKTUYECKON ACSITEIbHOCTH U

MOBCEIHEBHOM KU3HU JI1 PAlUOHAIIBHOTO
HCIIOJIb30BaHUsl NPOCTHIX MEXAHU3MOB.




Pemenue 3agau Ha npuMEHEHUE
MpaBUJia PAaBHOBECHS pbluara v Ha
pacuér KII/]

5.3 | Mexanuueckas 4 Mexanuueckasi SHeprus. | DKCIEPUMEHTAILHOE ONpe/IeIICHNE DKcrepuMEeHTAbHOE OIpeIesiCHHIEe
SHCPIHUsi Kunernyeckas u U3MEHEHUS KHHETUYECKOU U U3MEHEHUI KHHETHYECKON U
HOTCHIHAIbHAA SHCPTHA. | poTeHIMaNbHOM YHEPTUHN TeJla IIPH €r0 | MOTCHLIMAIBHOW YHEPTUU TeJla MPH ero
Ipepparienne oHoro CKATBIBAHHMH 10 HAKJIOHHOM IIOCKOCTH. | CKATHIBAHUM 110 HAKJIOHHOM
BHUJIa MEXAHUYECKOM
A N PopMyIMpOBAHKUE HA OCHOBE mockoctu. opmynupoBaHue Ha
JHEPTUU B JIPYTOU.
WCCIICIOBAHMSI 3aKOHA COXPAHEHUS OCHOBE HCCJICZIOBAHUS 3aKOHA
3aKOH COXpaHEeHUS . .
MexaHudeckol sueprun. O0CyXIIeHne | COXpaHEHUS MEXaHWYCCKOW dSHEPTHH.
SHEPTUU B MEXaHHUKE
IpaHuUIl TIPUMEHUMOCTH 3aKOHA OO0cyxeHre TpaHul] MPUMEHUMOCTH
COXPaHEHHUS SHEPTUH. 3aKOHA COXPaHEHUS SHEPTUU.
Pemenue 3a1a4 ¢ nCMoib30BaHUEM Pemmenue 3a1a4 ¢ uCNob30BaHEM
3aKOHA COXPaHCHHSI SHEPTrUU 3aKOHA COXPaHEHUS SHEPTUU
Uroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68

YACOB 1o
I[TPOT'PAMME




8 KJIACC

Ne | HammenoBaHue Komu-
/o | pa3aciioB u TEM | YECTBO
y4eOHOro npeamera 4acoB

IIporpammuoe
coliepyKaHue

OcHOBHBIE BUbI ACATCIIBHOCTU
o0yyJaroumxcs

OcHOBHEBIE BUABI ACATCIIBHOCTU
obyuatomuxcs ¢ OB3

Pa3gea 1. TemioBble ABJICeHUA

1.1 | Ctpoenue u cBOMCTBa 7
BEIIIECTBA

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH CTPOEHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U
MOJIeKYJI. OTIBITHI,
MOATBEPKIAIOIINE OCHOBHBIE
MOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPHH.

Mopenu TBEPAOTO, JKUIKOTO
Y Ta3000pa3HOT0 COCTOSIHUI
BEILIECTBA.
Kpucrannmueckue u
amop(HbIe Tena.
OObsicHEHHE CBOWCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TEN HA
OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KMHETUYECKOMN
teopun. CMaynuBaHue u
KamWUISIPHBIC SIBICHHS.
TennoBoe pacmvpenue u
cKaTHE

HaGmonenne u nHTEpIIpeTaniusg
OIIBITOB, CBH/ICTEIBCTBYIOMINX 00
ATOMHO-MOJICKYJIIPHOM CTPOCHUH
BEIIECTBA: OMBITHI C PACTBOPCHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.
Pemenne 3a1a4d 1o OLlEeHUBAHUIO
KOJINYECTBA aTOMOB WJIA MOJICKYJI B
enuHHIE 00BEMa BELIECTBA.
AHaIN3 TEKCTa JPEBHUX aTOMUCTOB
(Hanpumep, pparMeHTa MO3MbI
Jlykpenust «O npupojie Bemen») ¢
U3JI0’KEHUEM 00O0CHOBAaHUN aTOMHOM
TUIOTE3bI (CMBICIIOBOE YTEHHE).
OrneHka yoeuTeTbHOCTH dTUX
000CHOBAaHHUH.

OO0BsicHeHHEe OPOYHOBCKOTO
JBYDKEHUS, ABIeHUS TUPPy3un u
pasnu4Mii MeX 1y HIMHU Ha OCHOBE
MOJIOKEHUN MOJIEKYIISIPHO-
KHHETHYECKOW TEOPUU CTPOCHUS
BEIIECTBA.

OOBbsicHEHHE OCHOBHBIX Pa3JInyuil B

Hab6mronenue u uaTepriperanus
OTIBITOB, CBUJICTEILCTBYIOIINX 00
ATOMHO-MOJIEKYJISIPHOM CTPOCHHUH
BEIIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OObsicHEHNE OCHOBHBIX pa3InyMii B
CTPOEHUU Ta30B, )KUIAKOCTEU U
TBEPABIX TENI C UCTIOJIB30BAHUEM
IIOJIOKEHUHN
MOJIEKYJIIPHOKMHETUYECKOMN
TEOPUH CTPOCHUS BEILLECTBA.
IIpoBeneHuE ONBITOB 110
BBIPAL[MBAHUIO KPUCTAJIJIOB
IIOBAPEHHOM COJIM WJIA caxapa.




CTPOEHUH Ia30B, KUIKOCTEU U
TBEPABIX TEJI C UCIIOJIb30BaHUEM
MOJIOKEHUI
MOJIEKYJIIPHOKMHETHYECKON TEOPUU
cTpoeHus Beuiectna. [IpoBenenue
OIBITOB I10 BBIPAIMBAHUIO
KPUCTAJUIOB MIOBAPEHHOMU COJIA UJIU
caxapa.

[IpoBeneHMEe 1 OOBSICHEHUE OTIBITOB,
JEMOHCTPHUPYIOIINX KaUUIIpHbIE
SIBJICHHUSA U SIBJIEHHE CMAYMBaHUA.
OO0BsicCHEHHE POJIN KA PHBIX
SIBIICHUH JIJIS1 TIOCTYIIJICHUS BOJIBI B
opranusMm pactenuii. Habmonenue,
MIPOBEICHUE M OOBSICHEHUE OTIBITOB
10 HAOJIIOIEHUIO TEIIOBOIO
pacuIMpeHusi ra30B, >KUIKOCTEeH U
TBEPABIX Ted. OObsICHEHHE
coXpaHeHMsI 00bEMa TBEPIBIX Tell,
TEKY4eCTH KHUJIKOCTH (B TOM
qrclie, PA3HUIIBI B TEKY4ECTH AJIs
pa3HBIX KHUJIKOCTEH), TaBIICHUS
rasa.

IIpoBeneHue OMNBITOB,
JIEMOHCTPHUPYIOIINX 3aBHCUMOCTb
JTABJICHHSI BO3JIyXa OT ero o0bhéma u
HarpeBaHus WIH OXJIKICHUS, H UX
00BsICHEHHE HA OCHOBE aTOMHO-

HaOmronenue u
00BsICHEHHE OIIBITOB,
o0cyxaeHue
NPaKTUYCCKUX CUTYaIUH,
JEMOHCTPHPYIOIIHUX
pa3InyYHbIC BHJIBI
TEILIONEPE AUt
TETUIONPOBOIHOCT,

KOHBCKIUIO, U3TTYUCHHUC.




MOJIEKYJIIPHOTO yYEHHs. AHaIU3
MPAKTUYECKUX CUTYaIINH,
CBS3aHHBIX CO CBOMCTBaMM I'a30B,
JKUJIKOCTEN U TBEPIBIX TEI

1.2

TenoBsle poueccsl
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TEIJIOIIPOBOAHOCTD,
KOHBCKIUA, U3JIYUCHHUC.

KonnuecTBo TEmmoThL.

VY neapHas TEIIOEMKOCTD
BemiecTBa. TemmoooMeH 1
TEIJIOBOE paBHOBECHE.
YpaBHEHHE TEIIOBOTO
Oananca. [1naBnenue u
OTBEp/ICBaHUE
KPUCTAJINYECKHUX BEIIECTB.
VY nenpHas Temnora
TIJIaBJICHUSI.
[Tapoo6pa3zoBanue u
KoHAeHcauus. Mcnapenue.
Kunenue. Y nenpHas temnora
napooOpa3zoBaHMUs.
3aBUCHUMOCTh TEMIIEPATyphI
KHUIIEHUSI OT aTMOC(epHOTO
JIaBJICHUS.

Brnaxxnocts Bo3ayxa.
OHeprus TOIMBa. Y aeabHast
TEIJIOTa CTOPAHMUS.
[TpuHIMIIBI pabOTHI
temioBbix asurareneit KITJ{

OOGocHOBaHUE TIPABUIT U3MEPCHUS
temriepatypbl. CpaBHEHHE
Pa3IMYHBIX CITIOCOOOB U3MEPEHUS U
IIKaJT TEMIIEPATYPHI.

HaGnronenue u 00bsICHEHNE ONBITOB,
JEMOHCTPHUPYIOIINX U3MECHECHUE
BHYTPEHHEHN YHEPTUU TEJA B
pe3ynbTaTe Terjonepeiayu u
paboOTHI BHEITHUX CHIL.

HaGmonenue u
00BsICHEHHE OIIBITOB,
o0cyxIeHNe
HpaKTI/ILIeCKI/IX CI/ITyaIH/If/'I,
JEMOHCTPHUPYIOIINX
pa3J'II/I'-IHI)IC BHUIbI
TeruIonepeiadn:
TETUIONPOBOIHOCTH,

KOHBEKLHUIO, U3TyYEHHE.
HccnenoBanue SIBICHUS
TEII000MeHa MpU CMEIINBAaHUH
XOJIOJTHOM Y TOPSIYEN BOJBI.
Habmroienue yctaHOBIEHUS
TEIJIOBOTO PABHOBECHS MEXKIY

AHanu3 curyanui
MPAKTUIECKOTO UCIOJIL30BaAHUS
TETUIOBBIX CBOICTB BEIICCTB U
MaTepHuasoB, HAPUMEP, B LEIAX
SHEPTrOCOEPEIKECHUS:
TETUTON3OJISIIIHS,
9HEeprocOeperaroIre Kpolliy,
TEPMOAKKYMYJISTOPHI U T. JI.
HaGnronenue siBeHuiA
UCTIAPCHUS U KOHJICHCAIUH.
HccnenoBanue mporiecca
UCTIAPEHUs PA3ITUYHBIX

JKUJIKOCTEH.




TEIUIOBOTO JABUTATEIIS.
TerutoBble qBUTATENN U
3aIlUTa OKPYXKAIOLIEH CPebl.
3aKOH COXpaHEHMsI U

MPEBPALLECHUS SHEPTUU B
TEIIOBBIX ITpoLieccax

ropsiuei U X0JIOAHOW BOJOM.
Ornpenenenne (MU3MEPEHHE)
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO
BOJIOM IpH TETI000MEHE ¢
HarpeThiM METAJUTMYECKUM
uunuHapoM. Onpeaenenue
(u3MepeHue) yaeabHoi
TEIIOEMKOCTH BEIIECTBA.

Penrenue 3amay, CBsI3aHHBIX C
BBIYHCIICHHEM KOJMYECTBA
TEIUIOTHI U TETUIOEMKOCTH TIPH
TEII000MEHE.

AHaIM3 CUTYaui MPakTUIECKOTO
UCTIOJIb30BaHUS TETUIOBBIX

CBOWCTB BEILECTB U MAaTCPHAJIOB,
HaIpUMep, B METAX
IHEPTroCOePEIKEHNUS:
TETUTON30JISIIIHS,
sHeprocOeperarofe KpoIliu,
TEPMOAKKYMYJISTOPHI U T. 1.
HabGnronenue sinenuii ucnapeHust
Y KOHJICHCAITUH.

HccnenoBanue npoiiecca uCapeHus
Pa3IMYHBIX KHUIKOCTEH.
OObsICHEHHE SBJICHUI HCITAPCHHUS U
KOHJICHCAIIMY HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YICHHS.
HaoOmronenue u 00bsICHEHHE




mporecca KUIeHus, B TOM YUCIIe
3aBUCHUMOCTH TeMIIEPaTyphbl KUTICHUS
OT JaBIICHHUS.

Ornpenenenne (MU3MEPEHHE)
OTHOCHUTEJIbHOM BIQKHOCTH BO3yXa.
Habnronenue nporiecca riaBieHUs
KPHUCTAJNTNYECKOTO BELIECTBA,
Hanpumep, paa. CpaBHEHHE
MPOIIECCOB TIJIABJICHUS
KPUCTaJUTHIECKUX TN U
pa3MsArYeHUs TP HArpEeBaHUU
aMOpP(QHBIX TEJI.

Ornpenenenne (U3MEPEHHE)

YHCHBHOﬁ TCIIJIOTHI IJIABJICHUA JIbJA.

O0BsacHenue SIBIIEHHI
IIaBIEHUS u
KPUCTAITU3AIUI Ha
OCHOBE
ATOMHOMOJIEKYJISIPHOTO
YUEHUSI.

Pemenune 3a7a4, CBSI3aHHBIX C
BBIUMCJICHHEM KOJIMYSCTBA TECILIOTHI
B IIpoIieccax TeIIonepeadu mpu
TJIABJICHUW U KPUCTAJUIA3AIUH,
WCIIApEHUHU U KOHAEHCAluu. AHAIN3
CUTYaIMi IPAKTUYECKOTO
MIPUMEHEHUS SBJICHUM IJIaBJIEHUS U




KpUCTAIIN3AI[UH, HAIIPUMeED,
MOJIy4YE€HUE CBEPXUHUCTHIX
MaTepuasoB, CojieBas IpejKa u Jp.
Amnanu3z paboThl U 0ObSICHEHHE
MPUHIUIIA ACHUCTBUS TEIJIOBOTO
nBuratens. Beruncinenue KoaudyecTra
TEIJIOTHI, BBIACIIAIONIETOCS IPU
CrOpaHUU Pa3IMYHBIX BUJOB
toruBa, U KITJ[ nBurarens.
OOcyxIeHnEe SKOTOTUUECKHUX
MOCJIEACTBHUI UCITOIb30BaHUSA
JIBUTATEJIel BHYTPEHHETO CTOPaHMS,
TEIJIOBBIX U THAPOIJICKTPOCTAHIUN

Hroro no pasneny 28
Pa3nes 2. DiiekTpu4yecKkHe M MATHUTHBIC SIBJICHHSA
2.1 | DnekTpuyeckue 7 Onektpusanus Ten. [[Ba HabGnronenue u npoBeneHne HaGmronenue u mpoBenenne

3apsiabl. 3apsSKEHHbBIE
Tela U UX

pOJia PINEKTPUUECKUX
3apsiaoB. BzanumoencTeue

OIIBITOB I10 JJICKTpU3alluU TCII IIPpH

COIIPMKOCHOBCHHHU U HHIIYKHI/IefI.

OIIBITOB IIO 3JICKTPHU3allUU TCJI

IIpY CONPUKOCHOBEHUH U




B3aUMOJICHCTBHE. 3apsKEHHBIX TElL. HabGnronenue u o0ObsicHeHue WHJYKLIHACH.
3akoH KynoHa (3aBUCUMOCTD | B3aUMOIEHCTBUS OJHOMMEHHO U Habmoaenue u o0bsICHEHNE
CHIIBI B3aHMOJICHCTBUS Pa3HOMMEHHO 3apsHKEHHBIX TEIl. B3aUMO/ICICTBHS OJTHOUMEHHO U
3apsKCHHBIX TEJI OT OObsICHEHHE TTPUHIINATIA TCHCTBUS Pa3sHOMMEHHO 3aPsSDKCHHBIX TEJL.
BEJIMYMHBI 3apsJ10B U snexTpockona. OGbsICHEHHE OOBbsicHEeHHE IPUHIMIIA AEHCTBUS
PacCTOSHHS MEX/Y TEJIAMH). | sBIEHMH dIEKTPH3ALUN TIPH dmekTpockona. ObbaCHERHE
. | SIBJICHUI
DIIEKTPUYECKOE TIOJIE. CONPUKOCHOBEHUHU TEJI U UHAYKIUEH MU SJICKTpHU3ALNN HpH
5 . COIIPUKOCHOBEHUU TN U
Hanpsox€nnocTs C UCIIOJb30BAaHUEM 3HAHUU O p .
UHYKIHEH C UCIOIb30BAHUEM

SJICKTPUIECKOrO MOJIAL. HOCHUTENISAX 2IeKTPUUECKHX 3aPI0B .
Hpuuuun cynepnosuum B BeulecTBe. PacrioznaBanue u St o HosHTe
AJIEKTPUUYECKUX NOJeH (Ha . SJICKTPUHCCKUX 3apsA/0B B

OOBSICHEHHE SBICHHUH JMCKTPH3ALNA | porocTpe
KaueCTBEHHOM YPOBHE). . :

B IIOBCEIHEBHOM KHU3HMU.
Hocurenu snexkrpruyueckux

. Habnronenue u o0ObsicHeHue
3aps110B. DJIeMEHTapHBIN
o OIBITOB, UJUTIOCTPU UX 3aKOH
DJIEKTPUYECKUN 3apsil. ’ PPyt
XpaHEeH

Crpoenie atoma. COXpaHEHHUs FIEKTPUUECKOTO
[IpOBOMHUKHM M AMANIEKTpHKH. | SaPiaa.
3aKOH COXPaHCHHSI HaGnroneHue onsITOB 110
3NEKTPHYECKOro 3apsiaa MOJIEJIMPOBAaHUIO CHIIOBBIX JIMHUN

AIIEKTPUYECKOTO TOJIS.

Uccnenosanue nercTaus

AIIEKTPUYECKOTO IOJIS Ha

HPOBOJIHUKY U JUIIEKTPUKU

2.2 | TloctostHHBII 20 DNEeKTPUUECKUN TOK. Habmtoienue pa3nuyHbIX BUJIOB Habutoienue pa3nuyHbIX BUIOB

3JICKTpH‘-ICCKPIﬁ TOK

VYcnoBus CylecTBOBaHUs
AIEKTPUYECKOTO TOKA.

VM CTOYHHUKH OCTOSIHHOTO
ToKa. /leicTBus
ANEKTPUYECKOTO TOKA

JIEUCTBUSI SIIEKTPUUECKOTO TOKA U
00Hapy>XEHHE ITHX BHUJIOB
JEUCTBUS B IOBCESIHEBHOM KH3HH.
HaOmronenre BO3SHUKHOBEHUSI
ra3oBOT0 pa3psaaa u

JEUCTBUSI DNIEKTPUUYECKOTO TOKA U
0oOHapyXeHHE TUX BHUJIOB
JIEUCTBUS B IOBCETHEBHOM
»ku3HU. HaOmonenue
BO3HUKHOBEHHS Ta30BOTO pa3psiia




(TennaoBoe, XUMUYECKOE,
MarHuTHOE).
DJIEKTPUUYECKHUM TOK B
KUJKOCTSX U raszax.
DneKTpuyecKas Lelb.
Cuna Toka. DJIEKTPUYECKOE
HanpsDKEHUE.
CormnpoTuBieHNE
IIPOBOJIHHKA. Y I€TIbHOE
COIMPOTHBIICHUE BEIIECTBA.
3akoH OMa 11 yyacTka
uenu. [locnenoBarensHoe u
NapajuleJIbHOE COEIMHEHUE
poBoAHMKOB. Pabora u
MOIIHOCTb 3JIEKTPUUECKOTO
ToKa. 3akoH J[xoyms—
Jlenua.

DNIeKTpUUYECKHE IIETTH U
MOTPEOUTENH IIEKTPUUECKOM
sHepruu B ObiTy. KopoTkoe
3aMBbIKaHUE.

AIEKTPUUYECKOTO TOKA B KUIAKOCTH
COopka 1 ucIbITaHUE
ANEKTPUYECKON 1IEMH MOCTOSTHHOTO
TOKA.

N3mepenune cuiibl TOKa
amrnepmeTpom. Mamepenue
ANEKTPUUECKOTO HANIPSIKEHUS
BOJIbTMETPOM.

[IpoBeneHME 1 OOBSICHEHUE OTIBITOB,
JEMOHCTPHUPYIOLIUX 3aBUCUMOCTD
AJIEKTPUYECKOTO CONPOTUBIICHUS
MPOBOJHUKA OT €TO JJIUHBI,
IJIONIAAN TONEPEYHOTO CEYEHUST U
Marepuaa.

HccnenoBanne 3aBUCUMOCTH CHITBI
TOKA, IPOTEKAIOILIETO Yepe3
pe3ucrop,

OT CONPOTHUBIIEHUS PE3UCTOpa H
HaIpSKEHUsS Ha PE3UCTOPE.
Pemenwe 3aga4 ¢ MCMOJIL30BaHUEM
3aKOHa

[xoyna—Jlenna

U DJIEKTPUYECKOrO TOKA B
xuakoctu COOpKa U UCTIBITAHUE
3JIEKTPUYECKON LIETTH
MOCTOSIHHOTO TOKA.




2.3

MarHuTHbIC SABJICHUS

ITocTosTHHBIE MarHUTEI.
BzaumoneiictBue
MMOCTOSIHHBIX MarHUTOB.
MarsauTHOE II0JI€.

MaruutHoe mojie 3eMian

HccnenoBanye MarHUTHOIO
B3aMMOJICHCTBUS MMOCTOSHHBIX
MAar"HmToOB.

N3yuenne MarHuTHOTO TOJIS
MTOCTOSTHHBIX MarHUTOB TPH UX
00BbEIMHEHUH U Pa3JICIICHUH.
HccnenoBanne MaroiuTHOTO
B3aI/IMOIleI\/JICTBI/IH ITIOCTOAHHBIX
MAar"HmrToB.

I/I3yquHe MAardvuTHOTI' O I10JIs1

MOCTOSIHHBIX MAarHUTOB IIPU UX
00BbEIMHEHUH U Pa3JICTICHUH.
[IpoBeneHune onbITOB MO
BHU3YyaJu3alyH MOJIS MOCTOSHHBIX
MAarHMuTOB.

I/ICCJ'IG,Z[OBaHI/Ie MarouTHOI'O
B3aHMOHCﬁCTBHH IIOCTOAHHBIX
MAar"duTOB.

N3yueHnrne MarHuTHOTO TOJIS
MOCTOSTHHBIX MAarHUTOB MPHU UX
00BETMHEHNHU U Pa3/ICIICHUH.
HccnenoBanne MaruuTHOTO
B3aHMOHCﬁCTBHﬂ ITIOCTOAHHBIX
MAar"HuToOB.




U €r0 3HAYCHUE IS )KU3HHU
Ha 3emute. OnbIT DpcTeaa.
MarunuTtHoe 1oJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenue
3JIEKTPOMArHUTOB B
TexHuke. JlerictBue
MAarHUTHOTO TOJIST Ha
MPOBOJIHUK C TOKOM.
DIIeKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnons3oBaHue
3JIEKTPOJIBUTATENICH B
TEXHUYECKUX YCTPOMCTBAX
Y Ha TPaHCIIOpTE

N3y4denue siBieHus
HaMarHW4YMBaHUs BEIIECTBA.
Hccnenosanue neicteus
3JEKTPUUYECKOTO TOKA Ha
MAarHUTHYIO CTPEJIKY.
[IpoBeneHue onbITOB,
JEMOHCTPUPYIOUTUX 3aBUCUMOCTD
CHUJIBI B3aUMOJICHCTBUS KATYIIIKUA C
TOKOM M MarHuTa OT CHJIbl U
HaIpaBJICHUs TOKA B KaTYIIKeE.
AHanu3 cuTyalui NpakTUYeCKOro
MIPUMEHEHHUSI STIEKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKUX
YCTPOMCTBAX, IPOMBIIIUIEHHOCTH,
MeauuuHe). M3yuenue nerctBus
MAarHUTHOTO TIOJISI Ha MPOBOJIHUK
C TOKOM.

N3yuenue nerictBus
anekTpoasurarens. Mizmepenue
KIIJ] anekTpoaBUraTesIbHOM
YCTaHOBKH.

Pacno3naBanue u aHanu3

pa3UYHBIX  NPUMEHEHHH
AJIEKTPOBHUraTeNeH
(Tpancmopr, OBITOBBIE

YCTpOWCTBA U JIp.)

N3ydenue siBieHus
HaMarHM4MBaHUs BEILECTBA.
Uccnenosanue neictBus
AJIEKTPUYECKOTO TOKA Ha
MAarHUTHYIO CTPEJIKY.

[IpoBeaeHue onpITOB,
JEMOHCTPUPYIOUIUX 3aBUCUMOCTD
CHJIBI B3aUMO/ICHCTBUS KATYIIIKUA C
TOKOM M MarHMTa OT CHJIBI U

HaITpaBJICHUA TOKA B KATYIIKE.




2.4 | DieKTpOMarHuTHas 4 OneiTel @apanes. SApnenue | ONBITH IO UCCIEOBAHUIO SIBICHUS
WHIYKIUS JIEKTPOMArHUTHON AJIEKTPOMArHUTHON MHIYKIIHUU:
unaykuuu. Ipasuno Jlenna. | uccnenoBanne n3MEHEHUH 3HAYCHUS
DneKTporeHeparop. U HalpapJIeHUs] UHIYKIIHOHHOTO
TOKa
CrniocoOsl nostyueHus
3JIEKTPUYECKON
SHEPIHH.
DNEeKTPOCTaHIIMU Ha
BO300HOBIISIEMBIX
HCTOYHUKAX SHEPTHH
Wroro mo paszneny 37
PesepBHOE Bpems 3
OBUIEE  KOJIMYECTBO 68

YACOB I10 [TPOTPAMME




9 KJIACC

Ne

/o

HaumenoBanue
pa3liesioB U TEM
y4eOHOro npeamera

KomunuectBo
JacoB

IIporpamMmHOe conepxanue

OCHOBHEBIE BUABI ACATCIIBHOCTU
o0yJaromuxcs

OcCHOBHEBIE BUABI ACATCIIBHOCTU
obyuatomuxcs ¢ OB3




11

Pa3nen 1
MexaHnyeckue
SIBJICHUS
MexaHndeckoe
JIBYDKEHUE H
CIIOCOOBI ero
OITMCaHM

10

MexaHu4ecKoe JBIKCHHE.
MarepuanbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTENHLHOCTD
MEXaHHYECCKOT'O JIBUKCHHS.
PaBHOMepHOE

MPSIMOJIMHEMHOE IBUKEHUE.

HepaBHomepHoe

HPSIMOJIMHEMHOE IBUKEHUE.

CpeI[HSISI 1 MI'HOBCHHAas
CKOpPOCTH TCJIa IpU

HCPAaBHOMCPHOM JABHUXKCHHH.

Yckopenue.
PaBHOyCKOpeHHOE

PSIMOJIMHEMHOE IBUKEHUE.

CBobosHOe najieHue.
Onsitel ["anunes.
PaBHOMEpHOE nBMXKEHUE
1o okpyxHoctu. Ilepnon
Y 9acToTa 0OpaIieHusl.
JInneliHas u yriosas
CKOPOCTH.
LlenTpocTpemMurenabHOe
YCKOPEHHE.

AHanus 1 00CyX/I€HNE Pa3IMUHBIX
MIPUMEPOB MEXAHUIECKOTO
JIBUKCHHUSI.

OO6cyxieHre rpaHul]
MPUMEHUMOCTH MOJICIIN
«MarepHalibHas TOYKay.

Onucannre MeXaHUYECKOTrO
JIBUKCHHSI PA3JTNIHBIME CITIOCOOaAMU
(ypaBHeHHe, Tabnuua, rpaguk).
AHanu3 KW3HEHHBIX CUTyalWld, B
KOTOPBIX TIPOSIBIISICTCS
OTHOCHUTEIILHOCTh MEXaHHYECKOTO
TIBUKCHUSL.

Habmonenne MexaHu4eckoro
JBUKCHHSI TeJIa OTHOCHTEITHHO
pasHbIX Ten oTcuéra. CpaBHEHUE
MyTeW U TPACKTOPUI ABUKECHUS
OJTHOTO ¥ TOTO K€ Tena
OTHOCHUTENIFHO Pa3HBIX Tell

OTCU€Ta.

Ananus Texcta ["anumnes 06
OTHOCHUTEIIbHOCTH JIBUKCHUS;
BBITIOJTHEHUE 33/IaHUH TI0 TEKCTY
(CMBICIIOBOE UTEHUE).
Onpenenenne CpeiHel CKOPOCTH
CKOJIb)KEHUSI OpycKa WU ABHKECHUS

HIapHvKa M0 HAKJIOHHOMW IJIOCKOCTH.

AHanus 1 00CyX/I€HNE Pa3IMUHbIX
MPUMEPOB MEXAHHUYECKOTO
JIBVDKCHUSI.

OO0cyxeHre rpaHull
MPUMEHUMOCTH MOJICIN
«MaTepUabHAs TOYKAY.

Onucanne MEXaHUYECKOTO
JIBYDKEHUS Pa3IMYHBIMU CIIOCOOaMU
(ypaBHeHHe, Tabnuua, rpapuk).
AHanu3 JKU3HCHHBIX CHUTYyallui, B
KOTOPBIX MIPOSIBIISIECTCS
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO
JIBUKCHMUSL.




Onpenenenne

YCKOpEHHUsI Tejla IIpHU
PaBHOYCKOPEHHOM

JIBUXXCHUN 1o
HaAKJIOHHOM MIOCKOCTH.
N3mepenue neproja 1 4acTOTHI
oOparieHus Tena 1mo OKpy>KHOCTH.

Omnpenenenue CKOpOCTU
PaBHOMEPHOTO JIBM)KEHUS Teja Mo
OKpY’KHOCTH. Penienue 3anaq Ha
oTpeJieIeHne KHHEMaTHIECKUX
XapaKTEPUCTHK MEXaHUIECKOTO
JIBVKEHUS pa3IMYHBIX BUIOB.
PacnioznaBanue u mpubInKEHHOE
OIMCaHME PA3TUYHBIX BHJIOB
MEXaHUYECKOTO IBMKCHUS B
MIPUPOJIE U TEXHUKE (Ha MpUMepax
CcBOOOIHO MaJaIOIIKX Tel,
JIBMDKEHUS )KUBOTHBIX, HEOECHBIX
TeJl, TPAHCTIOPTHBIX CPEJCTB U Jp.)

1.2

BzaumoneiictBue
Ten

20

[IepBe1it 3ak0oH HproTOHA.
Bropoii 3akon HeroToHa.

HabGnronenue u o0cyxnenne
OIIBITOB C ABUXXCHUEM TeECJIa HpI/I

Hab6monenue u obcyxaenmne
OIIBITOB C ABUXXCHUEM TCJ1a HpI/I




Tpernii 3akoH HproToHa.
[IpuHIUI cynepno3uuuu CUil.
Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus: cuia
TPEHUSI CKOJIbKEHHUS, CHIIa
TPEHMUSI I0KOS, IPYIHe BUIbI

TPEHUSI.
Cuma TSDKECTH M 3aKOH
BCEMHPHOTO TATOTEHHSL.
Yckopenue CcBOOOIHOTO

najgeHus. JIBukeHue IuiaHeT
Bokpyr Connua. Ilepsas
KOCMHYECKast CKOPOCTb.
HesecomocTs u meperpysku.
PaBHOBecue = MarepuanbHOI
TOYKH. AOCOIIOTHO TBEpAOE
teno. PaBHOBecue TBEPAOTO
Tella C 3aKPEIVIEHHOW OChIO
BpameHusi. MOMEHT CHJIBI.
LenTp Tsxectn

YMEHBIIICHUH BIMSHHS IPYTHX
TeJ, MPETSITCTBYIONTUX
IBIOKEHUIO. AHAIN3 TEKCTA
l'anunes ¢ onucanuem
MBICJICHHOT'O SKCIIEPUMEHTA,
000CHOBBIBAIOIIIETO 3aKOH
WHEPIIUN; BEITIOTHEHHE 3aJaHU
10 TEKCTY (CMBICIIOBOE YTCHHUE).
OO6cyxneHrne BO3MOKHOCTH
BBITIOJTHCHMSI 3aKOHA HHEPIINH B
pa3IMYHBIX CUCTEMAaX OTCYETA.
Habmronenue u o6cyxnenue
MEXaHUYECKHUX SBJICHUM,
IIPOMCXOIAIINX B CHCTEME OTCUETA

«Tenexxar npu eé
pPaBHOMEPHOM u
YCKOPEHHOM JBHKEHUU
OTHOCHUTENBHO KaOuHeTa
bU3UKH.

JIeficTBHSI ¢ BEKTOPAMM CHIIL:
BBITIOJTHEHHE 33/1aHUH TI0
CIIOKEHHIO ¥ BBIYUTAHUIO
BEKTOPOB.

Habmtoienue u/unm npoBeeHue
JIEMOHCTPHPYIOIITIX
3aBUCUMOCTh YCKOPEHUS Teja OT

OIIBITOB,

HpHJ’IO)KGHHOfI K HCMY CHUJIBI.
AHanu3 ¥ 00bsICHEHUE SIBJICHUI

YMEHBIIICHUU BIUSHUS IPYTUX
TEJ, MPETSITCTBYIONTNX
NBIOKEHUIO. AHAIN3 TEKCTA
T'anmunes ¢ onucanueM
MBICJICHHOT'O SKCIIEPHMEHTA,
00OCHOBBIBAIOIIETO 3aKOH
WHEPIINH; BBITIOJHEHUE 3aIaHUI
10 TEKCTY (CMBICIIOBOE YTEHHUE).
OO6cyx1eHrne BO3MOKHOCTH
BBITIOJTHCHHMSI 3aKOHA WHEPIIMH B
pPa3IMYHBIX CUCTEMAX OTCUETA.
Habmonenue u o0cyxaenue
MeXaHUYECKHUX SIBIIEHUH,
MIPOUCXOJISIINX B CHCTEME OTCUETA

«Tenexxay pu eé
PaBHOMEPHOM u
YCKOPEHHOM JBYKCHUU
OTHOCHTENIBHO  KaOuHeTa
buzuky.




C UCIOJIb30BAaHUEM BTOPOTO
3akoHa HproToHa. Pemenue

3a/1a4 C UCIOJIb30BaHUEM

BTOpOro 3akoHa HproToHA 1
IIpaBUJIA CII0KEHUS CUII.
Ornpenenenne xECTKOCTH
NpY>XUHBI. AHAIU3 CUTyalluid, B
KOTOPBIX HaOIIOJAI0TCS

yrnpyrue aepopMmaiuu, U ux
00BSCHEHUE C UCIOJIB30BAHUEM
3akoHa ['yka.

Pewenue 3aau ¢ uCosib30BaHUEM
3akoHa ['yka.

HccnenoBanue 3aBUCMMOCTH CHIIBI
TPEHMSI CKOJIbKEHUS OT CUJIBI
HOPMaJIbHOTO JJaBJICHHUS.
OO6cyxeHne pe3yabTaToB
uccienoBanus. OnpenencHue
Koa(dumeHTa TPEeHUs
CKOJIb)KEHUS.

I/I3MepeHHe CHUJIbI TPCHUS TTOKOA.




Pemenue 3amau ¢ uCmosib30BaHUEM
(hOpPMYJIBI ISl CHITBI TPSHHS
CKOJIbXKCHUS.

AHanu3 ABMKEHUS TEN TOJIBKO IO
JEHCTBUEM CHITBI TSKECTH —
cBoboaHoro naaeHus. OObSICHEHNE
HE3aBUCHUMOCTH YCKOPCHHUSI
CBOOOJTHOTO TIAJICHUS OT MAacChl
tena. OneHKa BETUMIUHBI CHUIIBI
TSATOTECHUS, AEUCTBYIOIIEN MEKIY
JIBYMs Te€JaMu (JI71s1 pa3HbIX Macc).
AHannu3 IBHKEHUS

HEOECHBIX TE IO

JIEHCTBUEM CHJIbI

TATOTEHUsS (C

HCIIOJIb30BaHNEM
JIOTIOTHUTEITHHBIX

HMCTOYHHKOB UH(OpMaIum).
Pemenue 3a1a4 ¢ uCoib30BaHuEM
3aKOHA BCEMUPHOTO TATOTCHUS U
dbopMysbl IS pacyéTa CHUIIbI
TSOKECTH. AHAIN3 OPUTHHATIBLHOTO
TEKCTa, OMKCHIBAIOIIETO
MIPOSIBIICHUS 3aKOHA BCEMHPHOTO
TATOTEHUST; BEITIOJTHEHHE 3a/IaHN
10 TEKCTY (CMBICIIOBOE YTEHHUE).
Habmoienue u o06cyxaeHue

AHann3 IBHKEHUS TEJl TOJIBKO
IO IEMCTBUEM CHUJIbI TSHKECTH —
CBOOOIHOTO IaICHMUSI.
OOBbsicHEHNE HE3aBUCUMOCTH
YCKOpPEHUSI CBOOOTHOTO TaICHUs
oT Macchl Teaa. OIeHKa BETUYUHEI
CHUJIBI TATOTEHUS, TEUCTBYIOIIEH
MEXTy IBYMS TeJlaMu (1St
pa3HBIX Macc).

AHanu3 aBUKEHUS

HEOECHBIX TEI IO

JIEMCTBUEM CHIIBI

TATOTEHUS (C

HCIIOJIb30BaHUEM
JIOTTOJTHUTEIBLHBIX

HCTOYHHKOB

nHpopmanun).




OIIBITOB I10 M3MEHEHHIO Beca Tela
IIPU YCKOPEHHOM JIBUKEHUU.
AHanu3 yclnoBUid BO3HUKHOBEHUS
HEBECOMOCTH U TIEPETPY3KH.
Pewenue 3amau Ha onpeneneHue
BEca TejJa B PA3JIMYHBIX YCIOBUSX.
AnHanu3 cwi, JEeUCTBYIOIIUX HA
TEJI0, TMOKOSIIEECs Ha OTope.
OrnpezenieHne EHTPa TAKECTH
Pa3IUYHBIX TE.

3aKOHBI COXPaHEHUs 10 Nmnynee Tena. M3menenue | Habmromenme wu  oOcyxknenme | HaOGmromenwme u  obcyxaeHue
nMIyiasca. MMIynsc Cuibl. | OMBITOB, J€MOHCTPHUPYIOLUX | OIBITOB, JEMOHCTPUPYIOIIHUX
3akoH COXpaHCHHUA | miepegadyy  HMMIYyJibca npu nepenadyy  MMIIyJibCca opu
ummyJibca. PeakTHBHOE | B3amMmonelicTBMM ~ TeN,  3aKOH B3aNMOJICUCTBHH  TEJI, 3aKOH
NBUKECHUC. COXpaHEeHUs  HUMIIylIbca  IIpHU COXpaHeHHUs  HMIyJbca  IIpH
Mexanueckas pabora u a0COJIFOTHO YIPYrom U | abCOJIOTHO yIPyrom u
MouIHOCTb. Pabota cu HEYIIPYTOM B3aMMOJIEHCTBUM TN, | HEYIIPYTOM B3aUMOJIENCTBUM
TSKECTH OCTH, TPEHUS. .
» YIPYT - TP AHanu3 cutyanui B TeJI.

CBs3b 9HEPrUH U pabOTHI. . .

OKpYXKaroIleH KU3HU C AHanus cutyanuii B
[loTenunanpHas 3HEprus .

MCIIOJIb30BAaHUEM 3aKOHA OKpYKaroIllen KU3HU C
TeNa, NOIHATOrO HaJl

COXpaHEHUsI UMITYJIbCA. MCIIOJIb30BaHUEM 3aKOHA
MTOBEPXHOCTBHIO 3EMJIN. p
TloTeHIHATBHAS SHEPTHS acro3HaBaHUE SIBICHUS COXPAaHEHHUs UMITYyJIbCa.
CHATOH TIPYIKUHBL. PEaKTHBHOTO JBIXKCHHUs B pupojae | PacrosHaBaHue sSBICHUSA
Kunernueckas sHeprus. 1 TEXHUKE. PCAKTUBHOTO JABUXCHUSA B IIPUPOIE
Teopema 0 KUHETHYECKON ITpuMenenue 3aKoHa COXpaHeHusl | M TEXHHUKE.

SHEPIUM. 3aKOH COXPAHEHUS | UMITYJIbCa s pacuéTa pe3yabTaToB
MEXaHNYECKON YHEPTHUMN.




B3aMMOJICHCTBUS TeM (Ha mpuMepax
HEYIIPYTOro B3auMOJEHCTBUA,
YIPYroro HeHTPaIbHOIO
B3aWMO/JICUCTBUSI IBYX OJMHAKOBBIX
T€J, OJJTHO U3 KOTOPBIX
HETOABUKHO).

Pemenne 3a1a4 ¢ UCIOJIb30BaHUEM

3aKOHA COXPaHEHUs UMITYJIbCA.
Ornpenenenne padoThl CUIIBI
YOPYrocTH  NpH MOABEME
rpy3a C HCIOJIb30BAHUEM
HETOABUKHOTO u
MOJIBIKHOTO OJIOKOB.
N3mepenne MOLHOCTH.
N3smepenne MOTEHINATBHON
SHEPTrUu yIpyro
neOpMUPOBAHHON  MPYKHUHBL.
N3mepenne KUHETUYECKON
SHEpPrUM  Tela o JJIMHE
TOPMO3HOTO ITyTH.
DKCrepuMEHTaIbHOE CPaBHEHUE
W3MEHEHUS TOTCHITUAIBHON U
KMHETUYECKOW SHEPruil Tesa npu
JIBUKEHUH 110 HAKJIOHHOM
MJIOCKOCTH. DKCIIEpUMEHTAIbHAs

IMPOBEPKaA 3aKOHA COXPAHCHUA




MEXaHUYECKON YHEPTUU MpHU
cBoOoaHOM naseHuu. [Ipumenenue
3aKOHA COXPaHEHUsI MEXaHUYECKON
SHEpruu JJIs pacuéra
HOTECHIIMAIBHON U KHHETHUECKOU
SHeprui rena. Penienue 3angad ¢
MCII0JIb30BAaHUEM 3aKOHA

COXpaHCHHUA MeXaHU4YeCKOoM OHCPIun

N3smepenne KUHETUYECKOMN
SHEpPruu  Tena o JUIMHE
TOPMO3HOTO IIyTH.

OKCepUMEHTAJIbHOE CPAaBHEHUE
WU3MEHEHUS NOTEHIIUAIBHON U
KMHETUYECKOW SHEpPIruil Tesa npu
JIBUKEHHH 110 HAKJIOHHOU
IJIOCKOCTH. DKCIEPUMEHTAIbHAS
IIPOBEPKA 3aKOHA COXPAHECHUS
MEXaHUYECKON JHEPTUU TIPH
cBoOotHOM nasieHuu. [Ipumenenue
3aKOHA COXPaHEHUS MEXaHUYECKON
DHEPIUH U1 pacuéra
MIOTECHIUAIbHOW U KUHETUYECKOU
SHeprui rena. Pemenue 3agad ¢
UCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHHUs MEXaHUYECKOU
SHEPIUU

H3mepenne KUHETUYECKOMN
JHEPruu  Tena no JJIMHE
TOPMO3HOTO ITYTH.

DKCrepUMEHTAIbHOE CpaBHEHHE
U3MEHEHUs IOTCHIHMAIBHON W
KWHETHUYECKON DSHEpPruy  Tela
IpU JABM)KEHUU [0 HAKJIOHHOM
IJIOCKOCTH. DKCIIEpUMEHTaIbHast
MIPOBEPKAa 3aKOHA COXPaHEHMs

MEXaHUYECKOH OHCPIrun npu

CBOOOJHOM MageHnH.
[Ipumenenue 3aKOHa
COXpaHEHUs MEXaHUYECKOU
JHEpPruu U pacuéra
MOTEHITNATbHON Hu

KUHETHUYECKON DJHEPruil Tena.




Pemenue
HUCIIOJIL30BAaHUEM
COXpaHEHUS

SHEPrUu

3aga4 c
3aKOHa
MEXaHUYECKOU
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Pazgen 2. Mexannueckue KoJIe0aHUA U BOJTHBI




2.1

Mexanuueckue
KoJIeOaHus

KonebarenbHoe ABMKEHUE.
OcHOBHBIE XapaKTEPUCTUKU
KoJIeOaHUM: Nepuo,
4acToTa, aMILTUTY/Ia.
Marematuueckuii u
MPYXUHHBIA MasSTHUKH.
[IpeBpatenue sHepruu npu
KoJe0aTeIbHOM JABMKECHUU.
3aryxaromue KoieoaHusl.
BriayxeHHbie KoJeOaHMsl.
Pe3onanc

HaOmronenue xoiebaduii mon
JIEUCTBUEM CHII TSHKECTH U
YIPYTOCTH B OOHAPYKEHUE
MOXOOHEBIX KOJIEOAHUH B
OKpY’KalollleM MUpe. AHaIu3
KoJIeOaHUH Tpy3a HA HUTH U Ha
npyxuse. OnpeneneHue

YacTOThI KOJIeOaHu
MaTeMaTHYECKOTo U

NPYKUHHOTO MasiTHUKOB.
HaOnronenue u 00bsicCHEHUE
SIBIICHUSI PE30HAHCA.
HccenoBanue 3aBUCUMOCTH
nepuoa Kojaeoanui
MOJIBEIIICHHOTO K HUTHU Tpy3a OT
JuHbI HUTU. [IpoBepka
HE3aBHCHUMOCTH MEePHOJIa
KoJieOaHuil Tpy3a, MOJIBEIICHHOTO K
JICHTE, OT MaCChI Tpy3a.
Habmronenue u o6cyxaeHue
OTIBITOB, IEMOHCTPHUPYIOIIHX
3aBHCHMOCTH TIEpHO/1a KOJIeOaHUi
MPYXKUHHOTO MasiTHUKA OT MaCChI
rpy3a 1 )KECTKOCTHU NPYKUHBI.
[TpuMeHEeHHEe MAaTEMaTHIECKOTO U
MPYXKUHHOTO MasiTHUKOB B

KayecTBe MOJeNel 11 ONUCaHUI

HaOmronenne xoiebanuii moxa
JIEHCTBUEM CHII TSDKECTH U
YIIPYTOCTH U OOHAPYKCHHE
IMOAOOHBIX KOJIEOAHUI B
OKpY’KarollleM Mupe. AHanu3
Kosie0aHui Tpy3a Ha HUTH U Ha
npyxuHe. OnpeneneHue 4acTOThI
KoieOaHUi MaTeMaTUYECKOrO 1
NPY>KUHHOTO MasiTHUKOB.




KoJIcOaHHIi B OKPYKAIOIIEM MHUDE.

Perienue 3aga4, CBSI3aHHBIX C
BBIYUCIICHHEM HJIH OLICHKOM
4acTOTHI (Mepuoja) KojieOaHuim
Hsmepenue yckopeHnus
6800001020 NAdeHUs




2.2

Mexannyeckue
BOJIHBI. 3BYK

MexaHn4ecKkue BOJIHEI.
CaoiicTBa MEXaHUYECKUX
BOJIH. [TpononbHbIC u
MoTepeyHble BOJNHBI. J[TnHA
BOJHBI M  CKOpPOCTh €€
pacrnpocTpaHeHHUS.

MexaHuueckre BOJIHBI B
TBEPAOM TEIIE,
CECMUYECKUE BOJIHBI.
3ByK. ['(pomMKOCTb 3BYyKa U
BbICOTa TOHA. OTpakeHne

3ByKa. MH(Dpa3Byk
YIBTPa3BYK

Oo6napyxeHue " aHaIn3

BOJIHOBBIX SIBJICHUIN B

OKpY’KaroIlleM MHUpe.
Habmroienue pacupoctpaneHus
MPOJOIBHBIX W MOTEPEYHBIX
BOJIH (Ha MOJICNIH) U
oOHapyXeHHe aHaJTOTMYHbIX
BUJIOB BOJIH B MPUPOJE (3BYK,
BOJIHBI Ha BOjie). Beruncienue
JUTMHBI BOJIHBI U CKOPOCTH
pacmnpocTpaHEHHs 3BYKOBBIX
BOJIH. DKCIIEpUMEHTAIILHOE
oTpezieNieHUue TPAHMI] YaCTOTHI
CIIBIIIIMMBIX 3BYKOBBIX
KoJiebanuii. HaOmronenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
YacTOTHI (B TOM YHCIIE, C
HCIIOJIb30BAHNEM MY3BIKATbHBIX
uHCTpyMeHTOB). Habmonenue u
0OBSICHEHHE SIBJICHUS
aKyCTUYECKOTO PE30HAHCA.

Oo6napyxeHue u aHaIn3
BOJTHOBBIX SIBJICHUI B
OKpYIKaroIieM MHpeE.

Habmiogenne  pacmpocTpaHeHus
MPOJIOJIBHBIX U MOIMEPEYHBIX BOJH
(ma wmomenu) W oOHapy>KECHHE
AQHAJIOTUYHBIX BHUJOB BOJH B
npupojie (3BYK, BOJIHBI Ha BOJE).
Bblunciienue JJIMHBL  BOJIHBI U
CKOpOCTH pacnpocTpaHeHus

3BYKOBBIX BOJIH.

AHanan3 OpUrMHAIBHOTO TEKCTA,
MOCBAIEHHOIO UCII0JIb30BAHUIO
3ByKa (WM ylIbTpa3ByKa) B
TEXHUKE (IXO0JIOKaIMs, YIbTPa3BYK
B MEJIMIIMHE U JIp.); BHIOJIHEHHE
3aJJaHUuM T10 TEKCTY (CMBICIIOBOE
YTEHUE)




Uroro no pazaeny
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Pasznea 3. DiieKTPOMATrHUTH

0€ IMoJi€ M 3JICKTPOMAariHMTHbIC¢ BOJIHBI

3.1

DIIeKTPOMarHuTHOE
noJje u
SJICKTPOMArduTHBIC
BOJIHBI

6

DJIEKTPOMArHuTHOE
noJie.
DJIEKTPOMArHuTHbHIE
CBolicTBa
3JIEKTPOMArHUTHBIX
BOJIH. [Ixana
3JIEKTPOMArHUTHBIX
BOJIH.
Hcnonb3oBaHue
3JE€KTPOMAarHUTHBIX
BOJIH JJII COTOBOM
CBSI3U.

BOJIHBI.

DneKTpoOMarHuTHasI
pupoaa CBeTa.
CkopocTb CBeTa.

BomnHoBrle cBoiicTBa
CcBETa

[TocTpoenue paccyxaeHuid,
000CHOBBIBAIOIIIUX B3aUMOCBSI3b
AIIEKTPUYECKOTO U MATHUTHOTO
IIOJICH.

DKCIIepUMEHTAILHOE

M3y4YECHUE CBOMCTB
AJIEKTPOMArHUTHBIX BOJIH (B

TOM YHUCJIE€ C MOMOIIBIO
MOOWIJIBHOTO TesedoHa).

AHaIu3 peHTI€HOBCKHUX
CHUMKOB Y€JIOBEUECKOI0
opraHusma.

AHaM3 TEKCTOB, ONMHUCHIBAIOIINX
MIPOSIBIICHUS DJIIEKTPOMArHUTHOTO
W3JIYYCHHS B IPUPOJIE: )KUBBIC
OpTaHU3MBI, U3TyYEHUS] HEOECHBIX
TeN (CMBICTIOBOE UTCHUE).
Pacnio3naBanne u ananms
pa3IMYHBIX IPUMEHEHUN

SJICKTPOMAarouTHBIX BOJIH

[Toctpoenue paccyxaeHuit,
00OCHOBBIBAIOLINX B3aUMOCBS3b
ANEKTPUYECKOTO U MATHUTHOTO
IIOJIEH.

DKCrepuMEHTAIbHOE
W3y4YEHHE CBOMCTB
AIEKTPOMArHUTHBIX BOJIH (B
TOM YHUCJI€ C MOMOIIBIO
MOOMIIBHOTO Tesie(OHa).
AHanM3 peHTreHOBCKUX
CHHMKOB 4€JIOBEYECKOTO

OopraHuisma.




B TCXHHKC.

N3ydeHune BOTHOBBIX CBOMCTB
cBera. Pemenue 3anay ¢
UCIIOJIb30BaHUEM (GOPMYIT st
CKOPOCTH 3JIEKTPOMArHUTHBIX
BOJIH, JIJTUHBI BOJIHBI U YaCTOTHI
cBeTa

Hroro no pasaceiny
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3aKOHbI PacCIpPOCTPAHEHHUS
cBeTa

JlyueBas monenb
cBera. cTouHuku
CBeETA.
IIpssimonuHeitHOE
pacnpocTpaHeHue
cBeTa. 3aTMEHHS
Connua u JIyHsl.
OTtpakeHue cBera.
IT;mockoe 3epkaio.
3aKOH OTpaKeHUs
CBeETA.

[Ipenomnenue caera.
3aKoH MIpeOMIICHUS
CBeTa. ITonHoe

HaGmronenue oneIToB,
JIEMOHCTPHUPYIOIINX SIBJICHUE
MPSIMOJIMHENHOTO
pacnpoCTpaHEHUs CBETA
(BO3HUKHOBEHHE TEHU U
MIOJIYTEHH), U UX

MHTEPIIPETALNS C
WCIIOJIb30BAHUEM MOHSTHS
CBETOBOI'O JIyyYa.

OOBsicHEeHHE U MO/IETTMPOBAHNE
COJIHEYHOT'O M JIYyHHOT'O 3aTMEHUI.
UccnenoBanue 3aBUCMMOCTH yIiia
OTpa)XeHHs CBETOBOIO JIy4ya OT yIJja

HaGnionenue onsIToB,
JEMOHCTPHUPYIOIIUX SBJICHHUE
IIPSAMOJIMHEMHOTO
pacrpocTpaHeHHs CBeTa
(BO3HUKHOBEHHE TEHU U
MOJIyTeHH), U UX

MHTepHpeTanus ¢
UCTIOJIb30BaHUEM MTOHSATHUS
CBETOBOTO JyyYa.

OOBsicHEeHHE ¥ MOJIETMPOBAHUE
COJIHEYHOT'O ¥ IYHHOT'O 3aTMEHHH.
HccnenoBaHue 3aBUCMMOCTH yIiia
OTpa’keHHs CBETOBOTO JIy4ya OT yria




BHYTpEHHEE
OTpaKEHUE  CBeETa.
Hcnons3oBanne
IOJIHOTO
BHYTPCHHETO

OTpaXCHUIA B

OIITUYCCKUX
CBCTOBOAAax

MaieHus.
W3yuenue cBOiCTB H300paskeHUs B
IIJIOCKOM 3epKaJie.

HaOmronenue u o0ObsicHEHHE
OTIBITOB IO MOJTYYCHUIO
n300pakeHUi B BOTHYTOM U
BBIITYKJIOM 3epkajnax. HaGmonenue
H 00BSICHEHUE OIBITOB 110
MPETOMJICHUIO CBETAa Ha TPAHUIIC
Pa3IUYHBIX CPEJl, B TOM YHCIIE
OTIBITOB C MOJIHBIM BHYTPEHHUM
oTpaxxeHueM. MccienoBanue
3aBUCHUMOCTH yTJia MPETOMIICHUS
OT yrJja MaJeHusl CBETOBOTO JIyda
Ha TPAHUIIE «BO3TYX—CTEKIIO».
Pacrnio3naBanue siBIeHUM
OTPaKCHHUS U TIPEIIOMJICHUS CBETA
B MOBCEIHEBHOM KU3HU. AHATIN3 U
0OBSICHEHHE SIBIICHUSI OITHYCCKOTO
MUpaxa.

Pemenue 3a7a4 ¢ MCHOJIL30BaHUEM
3aKOHOB OTPAKCHUS U
MPEJIOMJIICHUS CBETA

naacHusd.




4.2

JIMH3EI ¥ OoNTHYECKUE
pruOOpbI

UInnza. Xop jrydeii B
nmuH3e. Onruyeckas
cucTema
(dboToanmapara,
MHUKpPOCKOTIa U
Teneckorna. a3 kak
ONTUYECKAsl CUCTEMA.
bau3opykocTs u
MabHO30PKOCTh

[Tony4yenue n300paxeHUH C
MOMOIIIbIO cCOOUparolel u
[paccenBaroIICH JINH3.
Ornpenenenne GoKyCHOTO
[PACCTOSIHUS M OTITUYECKOM CHIIBI
coOuparomIei TUH3bI. AHAIN3
YCTpOHCTBA U MPUHIIATIA

e CTBHUSI HEKOTOPBIX
ONTHUYCCKUX MPUOOPOB:
¢doToanmapara, MUKpOCKOIIA,
Teneckomna. M3ydyenue monenu
riasa Kak ONTHYECKONH CHCTEMEI.
AHanu3 SBJICHUM OIU30PYKOCTH
Y JaJIbHO30PKOCTH, IPUHIIUIIA
MEHCTBHAS OYKOB

[lonyuenne nzodpaxeHuii ¢
MOMOIIBIO COOMparoIIel U
[paccerBaronIei JTUH3.
Omnpenenenue HOKyCHOTO
[PACCTOSIHUS U ONITUYECKOM CHIIBI
cobuparoiei TuH3bl. AHAIH3
YCTpOICTBa U MIPUHIIHUIIA
NENCTBUS HEKOTOPBIX
ONTUYECKUX MPUOOPOB:
(doToanmnapara, MUKPOCKOIIA,
reneckomna. Mzydyenue monenu
rJ1a3a KaK ONTUYECKOW CUCTEMBI.
\AHanu3 SBIEHUI OJIM30pyKOCTH
Y 1aJIbHO30PKOCTH, IPUHIINUIIA
NEUCTBUS OYKOB




4.3 Paznoxxenne 6eroro cBera B 3 Paznoxxenue 6emoro | HabOmronenue pa3noskeHus
CIHICKTpP CBETa B CIIEKTP. Oenoro cBera B CIEKTP.
Onbitel HelOTOHA. a0 neHme 1 06bsicHeHME
CoxeHne OIBITOB TIO TOJIYYEHUIO OeI0ro
CIIEKTPAJIbHBIX
CBETa MPHU CIIOKEHUH CBETa
uBeToB. ucnepcus
pa3HBIX LBETOB.
cBera
[TpoBenenue u 00bsACHEHNE
OIIBITOB TIO BOCTIPHSITUIO
[BETa PEIMETOB IIPU HX
HaOJII0JIEHUH Yepe3 1IBETOBbIE
(GuIbTPHI
(LIBETHBIC OYKH)
Uroro o pazueny 15
Pa3nen 5. KBaHTOBLIE IBJICHUSA
5.1 Vcnyckanue 1 NOTJIOUICHHE 4 OmnbiThl Pezepdopna uO6cyxaeHne ey ONbITOB OO6cy>xaeHne 1eNd ONbITOB

CBE€Ta aTOMOM

MJIaHeTapHash MOJEIb
aToma.

Mopaens aroma bopa.
Hcnyckanve u
MOTJIOLEHUE

Pesepdopna mo uccneaoBaHuIo
ATOMOB, BBIJIBIDKEHHE THUIIOTE3 O
BO3MOJKHBIX pe3yJIbTaTaxX OIMbITOB
B 3aBUCHMOCTH OT
MPEJI0JIaraéMoro CTpOeHHs

Peszepdopna mo uccnenoBaHuio
aTOMOB, BBIJIBUKCHHUEC T'IIOTE3 O
BO3MOJXHBIX PE3yJibTaTaX ONBITOB
B 3aBUCUMOCTH OT
MPEANOIaraeMoro CTPOCHHSI




cBeTa aTOMOM. | aTOMOB, (OPMYJIMPOBAHUE aToMOB, (OpMyITUPOBaHUE
KBaHTbI. BBIBOJIOB U3 DPE3YJIbTATOB BBIBOJIOB U3 PE3YJILTATOB
Jluneiivatbie OTBITOB. OIIBITOB.
CHCKIPE! OO6cyxaeHne NpoTUBOPEUN Ob6cyxnenue
IUIAHETAPHOU MOJIENIM aTOMa U IPOTUBOPEUNii
OCHOBaHMH 11 runoressl bopa o MIaHeTapHOI MOIEITH
CTALHOHAPHEIX OPOHTaX aToMa W OCHOBAaHMM JUIsA
anekTpoHoB. Habmronenue
CIUIOILIHBIX U JTMHEHYATHIX THIIOTE3bL bopa 0
CIEKTPOB U3JIy4YEHUS Pa3INYHBIX CTallMOHAPHBIX opOuTax
BemecTs. OObICHEHNE anekTpoHoB. HaOmroneHue
JUHENYATHIX CIIEKTPOB U3IYUYCHUS | CIUIOMIHBIX M JIMHEHYATBIX
CIIEKTPOB W3ITYy4CHUS
Pa3ITUYHBIX BEIIECTB.
OObsicHEeHHE  JTUHEHYATHIX
CIIEKTPOB U3JIYYCHHUS
5.2 CrtpoeHue aTOMHOTO sijipa PannoakTHBHOCTE. OO6cyxnenrne BO3MOXHBIX TuUrore3 | OOCyXIeHre BO3MOXKHBIX THUIIOTE3

Anbpda-, 6eTa- u
ramMMa-u3nydeHusl.

CtpoeHue aToMHOTO
anpa.  HykiioHHas
MOJEIb  aTOMHOI'O
saapa. H3otomnml.
PannoaktuBHBIE
MPEBPALLCHHUS.
ITepuon
noJrypacmnana
aTOMHBIX SIJIEP

0 MOJEJSAX CTPOCHUS A1pa.
Omnpenenenne cocrasa saep Mo
3aJlaHHBIM MacCOBBIM U
3apsA0BBIM YHCIAM U IO
ITOJIOKEHUIO B IEPHOJNIECKOMN
CUCTEME AJIEMEHTOB.

AHanu3 U3MEHEHHUsI COCTaBa
s7ipa U €ro NoJIOKEHUS B
MIEPUOJNYECKON CUCTEME TIpU

O-paluOaKTHBHOCTHU.

0 MOJEIISIX CTPOCHHUS A1Ipa.
Omnpenenenne cocrasa saep 1o
3aJJaHHBIM MacCOBBIM U
3apsA70BbIM YHCIAM U TIO
ITOJIOKEHUIO B IEPUOJUIECKOMN
CUCTEME AJIEMEHTOB.

AHalM3 U3MEHEHHUS COCTaBa
A]lpa U €ro NOoJIOKEHUs B
NEPUOANYECKON CUCTEME TNpU
0-paJIMOaKTUBHOCTH.




HccnenoBanue TpEeKOB 0-4aCTHI 110
roToBbIM (hoTorpadusim.
Oo6Hapy>xeHue 1 U3MepeHue
paaranoHHOro (hoHa ¢ MOMOUIBIO
JO3UMETPA, OLIEHKA €ro
WHTEHCUBHOCTH.

AHanu3 OHOJIOTHYECKUX
H3MCHCHUH,

MIPOUCXOJISIINX noJt
EUCTBUEM

PaAMOaKTUBHBIX

W3IIy4eHUH.

Hcnons3oBanne paguoaKkTUBHBIX
W3JIy4YCHU B MEIULIMHE

5.3

SAnepHble peakuuu

SnepHble peakuuu.
3aKOHBI COXPAHEHHUS
3apsI0BOTrO U
MaccoOBOT0 YHCEJL.
DHeprus CB3U
aTOMHBIX sifep. CBsi3b
MaccChl U YHEPTHH.
Peaknun cunTe3a n
JieJIeHus sep.
Hcrounuku sHEprun
ConHua u 3B€31.
SnepHas sHepreTuka.
JleiicTBus
paavoOaKTUBHBIX
U3JIy4EHUN Ha )KUBbIE

Pewenne 3amau ¢
HCIIOJIb30BAHNEM 3aKOHOB
COXpPAaHEHHUS MacCCOBBIX U
3apsAOBBIX YMCEN Ha
OIpeJIETICHUE PE3YIbTATOB
SIIEPHBIX PEaKIMM; aHAIN3
BO3MOXXHOCTH WJIN
HEBO3MOKHOCTH SIICPHOU
peaxkuuu.

OneHKa SHepruu CBA3M SA€Ep ¢
HCIIOJIb30BaHNEM (HOPMYIIbI
OHHIITEWHA.

OO6cyxaeHne mepcrneKTHB
HCII0JIb30BAaHHUS YIIPABISIEMOTO




OpraHu3Mbl

TEPMOSICPHOTO CHHTE3a.
OO6cyxaeHne NpeuMyIIecTB 1
IKOJIOTHYECKUX TIPOOIIeM,
CBSI3aHHBIX C SIICPHOI YHEPreTHKOM

Hroro no pazneny 17
IToBTOpHTEBLHO-0000 AN MOIYIb
[ToBTOpenue u 06o0IIEHNE 9 Cuctematuzanus 1 | BeinonHeHue y4eOHBIX 3a/1aHUM, [TpuMeHeHre NOTy4EeHHBIX

coZiep KaHus Kypca
¢busuku 3a 7-9 knaccel

00o0011eHne
MPEIMETHOTO
coJiep KaHus U
OTIbITa
NesITeNbHOCTH,
MIPUOOPETEHHOTO
TP U3YICHUH
BCETo Kypca
(U3MKHN OCHOBHOTO
ob1ero
o0OpazoBaHws.
ITonroroBka K
OCHOBHOMY

TpeOYIOMMX AEMOHCTPALIUN
KOMIICTCHTHOCTEH,
XapaKTePU3YIOIINX

C€CTCCTBCHHOHAYUYHYIO I'PAMOTHOCTL:

IIPUMEHEHHUSI ITOJTYYE€HHBIX
3HAaHUW JJI1 HAYYHOTO
00BsICHEHUS (PU3NUECKUX
SIBJIEHUM B OKPYKArOLIEH
MIpUpPOJIE, B OBCEAHEBHOMN
YKU3HU U BBISABIICHUS
($U3NYECKUX OCHOB psJa
COBPEMEHHBIX TEXHOJIOTUI;
IIPUMEHEHHSI OCBOCHHBIX

3HaHUM I HAYYHOTO
00BsicHEHUS PUBNYECKUX
SIBJIEHUW B OKPYKarOIIEn
IIPUPOJE, B IIOBCEIHEBHOMN
JKU3HU U BBISIBICHUS
(bu3nUeCKUX OCHOB psla
COBPEMEHHBIX TEXHOJIOTHIA;
IIPUMEHEHHUSI OCBOCHHBIX
AKCIIEPUMEHTAJIbHBIX YMEHUM ISt
UCCIeIoBaHus (PU3NYECKIX
SIBIICHUM, B TOM YHCIIC JJIS
MIPOBEPKH THIOTE3 W BBISBJICHHS
3aKOHOMEPHOCTEM.




rOCyJ1apCTBEHHOMY

OKCIICPUMCHTAJIbHBIX

9K3aMeHy M0 | YMEHHH JUIsl HCCIICIOBAHUS
¢busuke s | GU3UYECKUX SIBJICHUH, B
oOyuarouxcs, TOM YHCIIE JJI IPOBEPKU
BBIOpABIIMX OTOT | TUIIOTE3 U BBISIBICHUS
y4eOHBIN IpeIMeT 3aKOHOMEPHOCTEH.

Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB 102

[10 ITIPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» ®usmka, 7 xnacce/ [epoimkun .M., BanoB A.U1., AKiinoHepHoe 001IEeCTBO
«M3narenbcTBO «lIpocBemenue»

» ®uswka, 8 xknacce/ [lepeimkun .M., UBanoB A.M., AKuinoHepHOE 00IIEeCTBO
«M3natenscTBO «IIpocBerieHne»

» ®uswka, 9 xnacce/ [lepeimkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBa M.A.,
AxmmonepHoe obmectBo «M3aatenbetBo «IIpocBemnieHuney

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA
®usuka 7-9 knaccel Pabouast nporpamma k nuaun YMK U. M. Ileppiikuna, E. M. I'yTHuK,

A. U. UBanoBa / E. M. I'ytauk, M. A. [lerpoBa, O. A. UepaukoBa. — MockBa:
[Ipocemenue, 2021. —

Mapon A.E. ®usuka. 7 kiacc: yueOHo-Meroanueckoe mocooue / A.E. Mapon, E.A. MapoH.
— 7-e m31., ctepeorurt. — M.: JIpoda, 2021. — 123, (5) c.: wr. ISBN 5-7107-8896-1

Mapon A.E. ®usuka. 8 kiracc: yuebHo-MeToauueckoe nocooue / A.E. Mapon, E.A. Mapos.
— 8-e u3n., crepeorurt. — M.: [Ipoda, 2021. — 125, (3) c.: mur. ISBN 978-5-358-07438-5

Mapon A.E. ®usuka. 9 kiacc: yueoHo-meroandeckoe nmocooue / A.E. Mapon, E.A. MapoH.
— 6-e m31., crepeorni. — M.: JIpoda, 2021. — 127, (1) c.: wr. ISBN 978-5-358-04132-5

8.Mapon A.E. COopHUK KaueCTBECHHBIX 3a/1a4 110 (usuke: ais 7-9 k1. o0meoodpa3oar.
yupexaenuii / A.E. Mapon, E.A. Mapon. _ M.: IIpocsemienue, 2021. — 239 c.: un. — ISBN
5-09-014814-7
HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI
CETHU UHTEPHET

https://m.edsoo.ru/

https://uchi.ru/

http://physics.nad.ru/physics.htm

http://www.elkin52.narod.ru/

®T'UC Mos mkona https://myschool.edu.ru/ ;
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