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IHHOACHUTEJIBHAA 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
€CTECTBEHHOHAYYHOH TI'paMOTHOCTH OOYYalOUIMXCS M OpraHU3alMI0 H3y4eHUs (QU3MKK 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  MEXIPEIMEeTHbIe  CBS3HU
€CTECTBEHHOHAYYHbIX YUEOHBIX MPEJAMETOB Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs.
[IporpamMa 1o ¢u3MKE yCTaHABIMBAET pacHpeAeiicHre y4yeOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpeajaracT MPUMEPHYIO IMOCIEI0BATEIbHOCT, HM3YUYCHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUSA M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroIINXCS.
[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEITIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
®dusmka ABISETCS CUCTEMOOOPA3YIOIIUM Il €CTECTBEHHOHAYYHbBIX Y4EOHBIX MPEIMETOB,
IOCKOJIbKY (pU3HuUecKue 3aKOHBI JIeKAaT B OCHOBE NPOLIECCOB U SIBIECHUH, M3ydaeMbIX XUMHEH,
Ouonoruelt, actpoHoMuer U (huznyeckoil reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpa, IperocTaBisgeT HauOojee siCHble OOpas3lpl NMPUMEHEHMsS HAy4HOIO MeEToJa
IIO3HAHUS, TO €CTh CI10C00a NOIYUYEHHUs JOCTOBEPHBIX 3HAHUH O MUDE.
OpHa M3 IIaBHBIX 3aJa4 (QU3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIPAaMOTHOCTHM M HUHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkn Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBSACHATH SIBICHUS,
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® UHTEPHPETUPOBATh JaHHbIE W KCIOJIb30BaTh HAy4yHbIE JOKa3aTeNbCTBA IS
MIOJIyYEHUS BBIBOJIOB.
[lenu wm3yueHust (QU3MKM Ha YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepauun, peaau3yrolMX OCHOBHBIE 00IIe00pa3oBaTeIbHble IPOrPaMMBI,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsewenust Poccuniickoit denepannn
(mportokoi ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIMXCs K HAyYHOMY HW3YYEHUIO
MPUPOJIbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX 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 pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;



¢dbopmMHpoBaHUE TPEACTABICHUN O POIM (PU3MKM Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE NPEJCTaBICHUNH O BO3MOXHBIX cdepax Oyayuieil npodeccruoHanbHON
JESITEIbBHOCTH, CBSI3aHHOM ¢ (pU3UKOI, MOArOTOBKA K JallbHEHIIeMy OOYyYEHHUIO B 3TOM
HaIpaBJICHUU.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ecleunBaeTCsl pelIeHUEM CIISAYIOLINX 3a4a4:

NpHOOpeTEeHUEe 3HAHUW O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHWYCCKUX,
TETUIOBBIX, MJICKTPUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSX;

npuoOpeTeHrne yYMEHHH ONUCHIBaTh M OOBSICHATh (DU3UYECKHE SBICHHUS C
UCTIOJIb30BaHUEM TTOJTyYCHHBIX 3HAHUIA,

OCBOCHHE METOJIOB DEUICHHS MPOCTEHINNX pacu€THBIX 3a7a4 C HCIOJIb30BAHUEM
(GU3NUeCKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHHMI HAONIOJATh TPUPOIHBIC SBJICHUS W  BBIIOJHITH  OIBITHI,
nabopaTopHble pabOThl U AIKCIICPUMEHTAIBHBIC HCCIICAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPHEMOB paboThl ¢ MHMOpMaIuel (GU3HMUECKOro COIEp)KaHUs, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3MKH, aHaIU3 M KPUTHUECKOE
OlLICHUBaHKUE UHPOPMALINY;

3HAKOMCTBO €O cepaMu MPOPECCHOHATBHON IEATEITPHOCTH, CBI3aHHBIMU C (DU3HKOM,
Y COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JIOCTUKCHUAX (PU3HUECKON HAYKH.

Ha u3yuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJIEN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B Heenio).



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

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

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

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

Kak ¢usuka m apyrue ecTecTBEHHbIE HAyKH M3Yy4aloT Npupony. EcTecTBeHHOHAYYHBII
METOJl IO3HaHMs: HaOJIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKe THUIoTe3, O0ObsAcHeHHe HalmogaemMoro sieHus. Omnucanue
bu3nYeCKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

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

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

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

Omnpenenenne 1EHbI IEIEHUS IKaIbl HK3MEPUTEIBHOTO pUodopa.
N3mepenne paccTOsTHUM.

N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.

Omnpenenenue pasMepoB MajbIX TE.

AR .

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

Pa3nea 2. [leppoHavyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAIOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

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

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

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHKCHHS.

2. Ha6mronenue quddy3un.

3. HaGmronenue siBIeHUH, OOBACHSIIONINXCSA MPUTSHKCHUEM WA OTTAIKUBAHUEM YaCTHI

BELIECTBA.

Jlabopamopnwvie pabomot u onvimol.

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

2. OmbIThI IO HAOIOICHUIO TEIIOBOTO PACHIUPEHUS Ta30B.

3. OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSHKCHHUS.

Pasznea 3. /[BuskeHue U B3aUMOAeiiCTBHE TeJl.



Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBM>KEHUH. Pacu€T myTu U BpeMeHU JBUKEHUS.

SlBnenve wHepnuu. 3aKOH WHEpUUHU. B3aumonelcTBUe Tell Kak NpPUYMHA W3MEHEHUs
CKOpPOCTH JIBH)KEHMs Tell. Macca kak Mepa uHepTHocTH Tena. [lnotHocts BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €IUHUIIE 00bEMa BElIeCTBaA.

Cuna kak XapakrepucTuka B3aumojeicTBusi Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHue cuiibl ¢ MOMOLIBIO JUHAMOMETpa. SIBleHUE TAroTeHus U cuia Tsbkectu. Cuna
TSKECTU Ha Jpyrux IuiaHerax. Bec tema. HeBecomocts. CiriokeHHE CHII, HAIPABJICHHBIX I10
oaHoil mpsiMoi. PaBHozelcTByromas cuil. Cuna TpeHusi. TpeHue CKOJIbKEHUSI U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHUs Teja.

N3mepenne CKkopoCTH NPSIMOJIMHEUHOTO IBUKEHHS.

Haburonenue siBjaeHUs] UHEPIUH.

Habumronenne n3aMeHeHus: CKOpoCTH IPU B3aUMOJIEHCTBUU TEJl.

CpaBHeHHE Macc M0 B3aUMOJECHCTBUIO TEll.

CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IIPSIMOM.

Jlabopamopnwvie padbomot u onvimol.

1. Ompenenenune CKOpOCTH PAaBHOMEPHOTO JABMXKEHUs (LIapuUKa B KUJIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

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

3. Ompenenenue MIOTHOCTH TBEPIOTO TEIA.

ok ownE

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

5. OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHHUSI CKOJIbKEHHUS OT Beca Teja U
XapakTepa CONMPUKACAIOITUXCS TTOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTUYEHUS NaBieHus. JlapieHnue ra3a. 3aBUCUMOCTh
JaBIIeHUA Ta3a OoT 00bEMa, Temneparypsl. [lepenaya naBieHus TBEPABIMHU TEIaAMU, KUJIKOCTSIMHI
n razamu. 3akoH [lackams. [TaeBMaTHueckue MamuHBI. 3aBUCUMOCTH JIABJICHUS JKUJIKOCTH OT
rnyounsl.  [mppocratmdeckuit  mapamokc. CooOmaromuecs cocyabl. ['mapaBianueckue
MEXaHHU3MBI.

AtMocdepa 3emnun u atmochepHoe naBieHue. [IpvuMHBI CylIeCTBOBAaHUS BO3YLIHOM
o6omoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl s wu3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JlelicTBHE )KUIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teno. 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 BBITAIKUBAIONICH CHJIBI OT O00BbEMa TMOTPY)KEHHOM dYacTH Tela |
MJIOTHOCTHU KUIAKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM XKUJKOCTH.

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

Jlabopamopuvie pabomol u onvimol.

1.

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

OnpeneneHre BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH Ha TeEJNO, IOrPYKEHHOE B
KUIKOCTb.

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

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

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOAKM M OINpeAcieHue €
Ipy30I0ABbEMHOCTH.

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

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

pbliara.

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

KIIJ] npocTbix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanunyeckas sHeprus. KuHetmueckas W noTeHUHalIbHas »Heprus. lIpeBpaienue
OJIHOT'O BH/Ia MEXaHUYECKOW SHEPTUU B IPYroil. 3aKOH COXPAHEHHS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. TIpumepsl MPOCTHIX MEXAHU3MOB.
Jlabopamopnuvie padbomuvt u onvimol.
1. Ompenenenvie pa®OTBI CHUIBI TPEHHUS TPU PABHOMEPHOM [IBIDKEHUM Tejla II0
TOPU30HTAIILHON TOBEPXHOCTH.
2. HccnenoBaHue ycnoBHI paBHOBECHS pblUara.
3. Usmepenne KITJ] HakTOHHOHN TIIOCKOCTH.
4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3nen 6. TenioBble siBJIeHNS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHO-KMHETUYECKON TeOpUn CTPOEHHs BellecTBa. Macca
U pa3Mepbl aToMOB U MoJekyl. ONbIThl, MOATBEP)KIAIONINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPHH.

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

Temneparypa. CBs3b TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JBHKEHHUS YaCTHII.
Buytpennsiss sHeprus. CrnocoObl U3MEHEHMs BHYTPEHHEW OSHEprum: Terionepegadya u
coBepieHre padoThl. Busl Temonepeaauu: TeIIONPOBOJHOCTh, KOHBEKIHS, U3TyUECHHUE.



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

BnaxnocTs Bo3ayxa.

DHeprus TOIMBa. Y IeJbHas TEIJI0Ta CrTOPAHUS.

[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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Jlabopamopnuvie pabomot u onvimeol.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OnbITHI O BhIpAIIMBaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MM caxapa.

OnbITh! IO HAOJIIOAEHUIO TEIIIOBOTO PACUIMPEHHs ra30B, KHUJIKOCTEN U TBEPIBIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.

OnbIThI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUSI.

ok wn e

6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEPATYPHI.
7. HaOmroneHue u3MeHEHHs] BHYTPEHHEH SHEPrUM Tejla B pe3yibTaTe Teljonepeaadu u
paboTHl BHEIITHUX CHII.
8. MHccnenoBanue sBICHUS TEMIO0OMEHA MPU CMEIIMBAHUY XOJIOJHON U ropsiueii BObI.
9. OmnpeneneHne KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C
HarpeThiM METAITTMYECKUM LIUITUHAPOM.
10. Onpenenenne yaenpHON TETIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue npoliecca UCIIapeHusl.
12. Onpenenenre OTHOCUTENLHON BIaKHOCTH BO3/yXa.
13. Onpenenenue yaensHON TETUIOTHI ITABICHUS JIbIA.
Pazgen 7. diekTpuyeckne 1 MAarHUTHbIE SIBJICHUSA.
Onextpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
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. McTOUYHMKHM
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 MOLIHOCTD 3JIEKTPUUECKOI0 TOKA. 3akoH Jlxoyns—JleHna. DnekTpudeckue 1enu
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 poJia 2JIEKTPUYECKUX 3aps 0B U B3aUMOJCHCTBUE 3aPSyKEHHBIX TEll.
YCTpOHCTBO U JIEUCTBUE IEKTPOCKOMNA.
DIIeKTpOCTaTUYECKAst UHTYKLIUS.
3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiJI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MonenvpoBaHu€e CHIIOBBIX JIMHUH 2JIEKTPUUECKOTO TOJIS.
M cTOYHUKH IOCTOSTHHOTO TOKA.
JIeficTBHS 2IIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KUJKOCTH.
. 'a30BbIii pa3psa.
. I3mepeHne cuiibl TOKa aMIepMETPOM.
. I3mepeHne 21eKTpUYECKOTr0 HaIIPSIKEHUST BOJIbTMETPOM.
. Peoctat u Mara3uH COnpOTHBJIECHUM.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MonenupoBaHre HEBO3MOXKXHOCTH pa3/I€JICHMs TOJIFOCOB MAarHUTA.
. MonenupoBaHrie MarHUTHBIX MTOJIEH TOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe mnoJje Toka. JJIeKTPOMAarHurT.
. JleficTBMe MarHUTHOTO TOJI HA MPOBOJIHUK C TOKOM.
. DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.
. UccnenoBanue sBIeHUS 3JIEKTPOMArHUTHON MHAYKIIHU.
. OnpiTel Dapanes.
. 3aBUCUMOCTH HaIpaBJIeHUs! HHAYKIIMOHHOTO TOKA OT YCIOBUN €ro BO3SHUKHOBEHHMSI.
. DIIEKTPOTreHEePATOP MOCTOSTHHOTO TOKA.

©ooNOR~WODE
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Jlabopamopnwvie padbomot u onvimel.

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 peryJInpoBaHue 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 €0 JUIMHBI, TJIOMIAU TTOTIEPEYHOr0 CEUCHHS U MaTepuara.

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. OmnpenencnHrie pabOTHI AMEKTPUICCKOTO TOKA, UAYIIECTO 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. 3yyeHre MarHUTHOTO TMOJS TOCTOSHHBIX MAarHUTOB MpPH HUX OOBEAMHEHUU U
pa3JesieHuu.
16. MccnenoBanue ACUCTBUS SJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
17. OnbITH, AEMOHCTPUPYIOLIHE 3aBUCUMOCT CHIIBI B3aMMOACHUCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKa U HAMPaBIIEHUS TOKA B KaTYIIIKE.
18. N3yyenue neiicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
19. KoncTpynpoBanue 1 u3y4eHnue padboThl SJIEKTPOIBUTATEISL.
20. Uzmepenne KI1J] anexTpoaBUraTeIbHON YCTAHOBKH.
21. OnbITEl MO MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HMHIYKIMU: HCCIIEOBaHHE
U3MEHEHU 3HaUeHUs U HalpaBJIeHUs UHIYKIIMOHHOTO TOKA.
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcdéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
npsiMoJMHeHoe aBmkeHue. CpenHsisi U MTHOBEHHash CKOpPOCTh Teja NpU HEPaBHOMEPHOM
JBHKECHUH.

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

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

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

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



Cuna TsDKECTM M 3aKOH BCEMHUPHOIO TATOTEHHA. YCKOPEHHE CBOOOIHOIO TMaJICHMS.
JBmxenue 1uiaHer Bokpyr Connua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
[IEpPErpy3KHU.

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

Nmnynec Tena. M3menenue umnyinbsca. Mmnynec cuibl. 3aKOH COXpaHEHHUs HMMITYJIbCA.
PeakTuBHOE nBUKEHUE.

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

OHCPIuun

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

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

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.

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

3. H3mepeHue cCKOPOCTH U YCKOPEHUS NPSMOIMHEHHOTO IBUXKEHUS.

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 UMITyJIbCca IpHU a0COIIOTHO YIIPYTOM B3aUMOICHCTBUY.

14. HaGnroneHue peakTUBHOT'O JIBUKEHHUS.

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

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MPH JABMKEHUH TEJIa O IEHCTBHEM IPY>KUHBI.

Jlabopamopnuvie padbomot u onvimol.

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

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

3. OmpeneneHue yCKOpPEeHUs Teida NPU PaBHOYCKOPEHHOM [JBM)KEHUH IO HAKJIOHHOMN
IJIOCKOCTH.

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

5. IlpoBepka TrHMOTE3Bl: €CIU TNPH PAaBHOYCKOPEHHOM [JBM)KEHUH 0e€3 HauyalbHOM
CKOPOCTH IIyTH OTHOCATCS KakK psJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIME
MPOMEKYTKH BPEMEHH OJMHAKOBBI.

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

7. Omnpenenenne KO3PpPHUIUEHTA TPEHUS CKOIBKEHHS.

8. OmnpeneneHne KECTKOCTH MPYKUHBL.



9.

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

10. Ompenenenne paGoThl CHIBI YHOPYTrOCTH IpPU MOABEME TIpy3a C HUCIOJIb30BAHUEM

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

11. N3y4yeHnue 3aK0Ha COXpPAHEHUSI SHEPTUU.

Pa3znen 9. MexaHnueckne KoJ1e0aHUs U BOJIHBI.

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

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

3ByK. 'poMKOCTh 3ByKa U BbicoTa ToHa. OTpaykeHue 3Byka. MHppa3ByK U yiabTpa3BYyK.

Hemoncmpayuu.

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

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U HA IPYXKHUHE.

3. HabnroneHue BeIHYKICHHBIX KOJIeOaHUH U pe30HaHca.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U NONEPEUYHbIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKycTUYEeCKUH pe30HaHC.

Jlabopamopnwsie pabomot u onvimeol.

1. Omnpenenenue 4acTOTHI U MEPHOAA KOJICOAHUH MaTEMaTHYECKOTO MasiTHUKA.

2. OmnpezneneHune 4YacTOTHI U TIeproa KoJaeOaH i TPYy>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOa KoJeOaHUI MOJBEIIEHHOIO K HUTH Ipy3a OT
JUINHBI HUTH.

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

5. IIpoBepka HE3aBUCHMMOCTH IMEpHOAA KoleOaHWW Tpy3a, MOABELICHHOIO K HHUTH, OT
Macchl rpysa.

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

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Pa3nes 10. Di1eKTPOMArHUTHOE 110JI€ M JIEKTPOMATHUTHBIC BOJTHBI.
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.

CBoOIICTBA 3JIEKTPOMAarHUTHBIX 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. lIpsimonnHelHOe pacnpoCTpaHEHUE 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. Omntuyeckas cucremMa (oToammapaTta, 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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[TpsiMonMHEHOE 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 doroanmnapara, 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.
N3ydyenue xapakTepuCTHK N300paXeHHUs MIPEeMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIUIa NIPEJIOMIIEHHS CBETOBOTO JIyda OT YIJIa MaJeHUs Ha
TPaHHLE «BO3TYX—CTEKIIO».

[NToyuenne n300pakeHUA C MOMOIIBIO COOMPAIOIEH JTMH3HL.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOI CHIIBI COOMPAOIIEH JTHH3BL.
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. Aubda, Oera- M ramma-uznydeHus. CTpoeHHME aTOMHOIO sjpa.
Hyxnonnas Moaens aromHoro sapa. HM3oromel. PammoaktuBHble mnpeBpamenus. Ilepuon
IoJIypacnaaa aTOMHBIX sJIEp.

SAnepHble peakyy. 3aKOHBI COXPAHEHMsI 3apsiJ0BOIO U MAaCCOBOTO YHMCENl. DHEPIHsl CBSA3U
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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CrieKTpbl U3J1y4€HUs U TIOTJIOIIEHHUS.

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.

[ToBTOpUTENEHO-0000IAIONINI  MOAYNIb  TNpEeNHA3HAYEH [UIi CHUCTEeMaTHU3aluu |
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 00YyYaroNuecs 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

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

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

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

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

- IEHHOCTHOE OTHOIICHUE K IOCTUKEHUSAM POCCUHCKUX YUEHBIX-(PU3HKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

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

- OCO3HaHHE BaKHOCTU MOPaIbHO-ITHYECKUX MPUHILIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

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

4) HEeHHOCTH HAYYHOI'0 TO3HAHHUA:

- OCO3HaHWE IIEHHOCTH (U3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI;

- pa3BUTHE HAYYHOM JHO003HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON e TeNIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOI0 0JIArONOTYYHS:

- OCO3HAaHWE IEHHOCTH 0e30macHOro oOpa3a XH3HH B COBPEMEHHOM TEXHOJIOTUYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAECHUS Ha TpPaHCIOpPTe, Ha JA0porax, ¢
JIEKTPUUYECKUM U TETJIOBBIM 000PYIOBAaHUEM B JIOMALTHUX YCIOBHSIX;

- c(popMHUPOBAaHHOCTh HaBbIKAa peQIIeKCUH, MPU3HAHUE CBOETO MpaBa Ha OIMIMOKY M TaKOro
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

- aKTUBHOE Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B paMKax CeMbH, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOH M COLMalIbHOM  HampaBJIeHHOCTH,
TPeOYIOMIMX B TOM YHCIIEC U (PU3NUECKUX 3HAHUI;

- HHTEpeC K MPaKTHUYECKOMY U3Y4EHUIO podeccui, CBI3aHHbIX C (PU3NKOMH;

7) IKOI0THYECKOr0 BOCTIMTAHUA:

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

- OCO3HaHUeE INI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pereHus;

8) aganTannu K M3MEHAIOMMMCS YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUU HCCIEIOBAaHUN U TPOEKTOB
(bu3nUecKOil HaMPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

- IOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTEIbHOCTb;

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

- 0CO3HaHHE e(PUITMTOB COOCTBEHHBIX 3HAHWW W KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



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

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

B TOM YHCJIE€ C UCIIOJIb30BAHUEM (bl/ISI/I‘IeCKI/IX 3HaHI/II71;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOLIYI0 CPEAY, BO3MOKHBIX

IrI100aIbHBIX HOCHCHCTBHﬁ.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOEGHMSI MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuaromerocss OyayT copMHUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOYAIOIME T[103HABATEIbHBIC YHHMBEpCAJIbHBbIC Yy4YeOHBbIC JECUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCAJIbHbIC YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBHUS.

Ilo3HaBaTe/IbHBbIE YHHMBepCAIbHbIe yYeOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CyIIECTBEHHBIC IIPU3HAKNA OOBEKTOB (SBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
U CPaBHCHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B PacCMATPUBAEMBIX (PAaKTax, TAaHHBIX U
HAOJIOICHUSX, OTHOCSAIMXCS K (PU3UICCKUM SIBIICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICJICTBEHHBIC CBS3M NPU H3YyYCHHH (PU3MUYECKUX SIBICHUNA WU
IPOLIECCOB, JeNaTh BBIBOABI C HCIIOJNB30BAHUEM JICAYKTUBHBIX W HWHIYKTHBHBIX
YMO3aKJIFOYEHHUH, BBIABUTaTh TUIIOTE3BI O B3aUMOCBS3AX (PU3NUYECKUX BEIIUYUH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHoco0 pemieHus ydeOHOW (u3Mueckod 3ajauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB pELICHHUs, BbIOOp Hamboyiee MOAXOASIIETO C
y4€TOM CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB).

ba3oBble ncciienoBarebcKue AeiCTBHUA.

MCIIOJIH30BaTh BOMIPOCHI KaK MUCCIIEI0BATEIBCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOSITEIbHO COCTaBJIEHHOMY IUIaHY OIBIT, HECIOXHBINA
(bU3HYEeCKU HKCIIEPUMEHT, HEOOJIbIIIOE UCCIIeIOBaHNE (DU3UIECKOTO SIBJICHNUS,
OIICHUBAaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIHIO, TTOTYUYEHHYIO B XOJ€
WCCJICIOBAHUS WIIH SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh 000OIIEHUST U  BBIBOJABI 1O  pe3yJbTaTaM
IPOBENEHHOTO HAOJIIO/IEHUS, OIIbITA, UCCIIEOBAHNUS;

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

Pabora ¢ nnopmanmeii:

MPUMEHATh PA3JIMYHbIE METO/blI, MHCTPYMEHTBI M 3alpOChl MPU TIOUCKE W OTOOpe
uH(pOpPMAIIUK WIH JAHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3ndeckoi 3a1auu;
AHAIM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(OOPMAIIUIO PA3THUHBIX
BUJIOB U (DOPM TpeICTaBICHHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMATIbHYIO (OpMYy MpeaAcTaBIeHUs HHPOpMANNH U
WUTIOCTPUPOBATh pEIIaeMble 33Ja4d HECJIOKHBIMU CXEMaMH, JuarpaMmamMu, HHOU
rpaduKoOl U UX KOMOMHAITUSIMU.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B XO0/¢ OOCYXIEHUS Y4eOHOro MmaTepualia, pe3yJlbTaToB JIa0OpaTOPHBIX padoOT H
MIPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI M BBICKA3bIBATh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a/1a4H U MOJIepKaHne OJ1aroKenaTeIbHOCTH OOIICHNUS;
COMOCTABJIATh CBOU CYXKICHHS C CYXACHHUSIMH JPYIMX YYaCTHUKOB JHAJIOTa,
00Hapy>XHBATh Pa3IUUYHE U CXOACTBO IMO3UIIUIA;

BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

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

MOHUMATh M WCIOJh30BaTh NMPEUMYINECTBA KOMAaHIHOW M WHAWBHIYAIHLHOW PaOOTHI
IPY PEUICHUH KOHKPETHON (PU3MUECKOM MPOOIeMBbI;

MPUHUMATh LEJIU COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBATH JCHUCTBHUS IO €€
JOCTH>KCHHIO: PACIIPEACIISITh PO, 0OCYXKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pa0OThI, JAOCTUTAs KAYECTBEHHOTO pe3ysbTaTa MO CBOEMY
HAIPABICHUIO U KOOPAUHUPYS CBOU JCUCTBUA C APYTUMU YJICHAMH KOMAaH/IbI,
OIICHMBATh KA4eCTBO CBOEro BKJIaga B OOMMHA TMPOAYKT IO KPUTEPHUAM,
CaMOCTOSITENIHO CPOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJIBHBLIC y‘leﬁl—[l)le JeHCcTBUA

Camoopranu3amnus:

BBISIBJIATH IPOOJIEMBI B JKU3HEHHBIX U YUEOHBIX CUTYAUsIX, TPEOYIOLIMX Ui peILCHHs
(bu3nUecKrx 3HaHUM;

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

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

Jies1aTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEIICHHUE.

CﬂMOKOHTpOJIb, 3MOLIMOHAJIbHBIA HHTEJLIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallMH U IIpeIaraTh IiaH €€ U3MEHEHNS,

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

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BBINOJIHEHUS (HU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, W3MEHUBIIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBHSIM;

CTaBUTb ce0s1 HA MECTO APYroro 4eloBeKa B XOJ€ CIOpa WIN JTUCKYCCUU Ha HAYYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro;

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

MNPEJIMETHBIE PE3YJIBTATHBI



K koniy oOyuenusi B 7 kJjiacce NpeaMETHbIE pe3yJbTaThl HA 0a30BOM YpOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCTIOJIB30BaTh TOHATHS: (U3MUECKUE ¢ XUMHYECKHE SIBIICHHs, HAOIIOJCHNUE,
OKCIEPUMEHT, MOJIENb, TUIOTE3a, CAUHULIBI (PU3MUYECKHX BEIWYHH, aTOM, MOJIEKYIa,
arperaTHpIC COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3HOE), MEXaHHUYECKOE
NBW)KCHUE  (paBHOMEPHOE, HEPaBHOMEPHOE,  IMPSMOJIUHECHHOE),  TPACKTOPHSI,
paBHOAEWCTBYIOImast cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuyath sBieHus (IudQy3us, TEIUIOBOE IBUKEHHUE YacTUI] BEIIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE IBM)KEHUE, MHEPLHUs, B3aUMOJICHCTBHE Tell, paBHOBECHE
TBEPIBIX TEJN C 3aKPEIUIEHHOH OChIO BpAICHHS, Iepelada JaBICHUS TBEPIBIMU
TEJIaMU, JKUAKOCTSIMH | Ta3aMH, aTMOC(HEPHOE JaBJICHUE, IJIABAHKUE Tell, IPEBPALICHUS
MEXaHUYECKOM SHEPruH) 1O OMUCAHUIO UX XaPaKTEPHBIX CBOIMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacro3HaBaTh NPOSIBICHUE U3YYCHHBIX (PH3MUECKUX SIBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHS B MPHPOJE: MPUMEPHI ABIKEHHS C PA3TUYHBIMU
CKOpPOCTSIMU B JKMBOH W HEXHBOW MPUPOJE, NCHCTBUE CHIIBI TPEHUS B MPUPOJC U
TEXHUKE, BJIMSHUE aTMOC(EpPHOro JaBICHHS Ha JKMBOH OpraHu3M, IUIaBaHHE DHIO,
pBIYard B TeJe YeJIOBEKa, IMPH ATOM MEPEeBOIUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOICTBA (TPU3HAKHN) (PU3HUECKUX SBICHUM;

OTMCHIBATh M3YYECHHBIC CBOMCTBA Tel U (pU3MUYECKHE SBICHUS, UCTIONB3Ysl (PHU3NUECKUE
BeJIMYMHBI (Macca, 00bEM, TUIOTHOCTH BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEIHSSA
CKOpOCTh, CHJIa YIPYTrOCTH, CHJIA TSDKECTH, BEC Teja, CWJIa TpPCHUs, JaBJICHUE
(TBEpmOro TeENa, KUAKOCTH, Ta3a), BBHITAIKMBAIONIAs CWJIA, MEXaHW4eckas pabora,
MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(P(QHUIMEHT MOJe3HOTO ACUCTBUS
MEXaHU3MOB, KMHETHUYECKasl W MOTCHIMAIbHAS SHEPTHs), TPU OIMCAHUU TPABUIIHHO
TPaKTOBaTh (PU3MUECKUI CMBICI MCIIOJIb3YEMBIX BETUUNH, X 0003HAYCHUS U €JMHULIBI
(GU3NUeCKUX BEJIWYMH, HAXOAUTH (DOPMYIIBI, CBS3BIBAIOIIME JAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKTepru30BaTh CBOMCTBAa Ted, (PU3MUECKUE SBICHUS W TPOIECCHl, HCIOIB3Ys
IpaBUiIa CIOXKEHHUs CUJI (BAOJb OAHOM mpsMoil), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumerna, MpaBWIIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ MPaBUIO» MEXaHUKH,
3aKOH COXpAaHEHUS MEXaHWYeCKOH »JHEpPruu, TpU OTOM JIaBaTh CIIOBECHYIO
(GopMyITHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (DU3UYECKUE SIBIICHUS, MPOIECCHl W CBOMCTBA Tell, B TOM 4YHCIE U B
KOHTEKCTE CHTyallul MPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBISABISATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ OMopoil Ha 1—
2 U3y4YEHHBIX CBOWCTBA (PHU3MUECKUX SABJICHUH, (PU3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pewmath pacuéTHble 3agayd B 1-2 J1eicTBHA, HUCHOIB3Ysd 3aKOHBI U (POPMYIIBL,
CBSI3BIBAfOIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCJIOBUS 3aJadd
3alUCBIBaTh KPATKOE YCIIOBHE, TOACTABIATH (PU3NUECKHE BEITHMYMHBI B (HOPMYIBI H
IOPOBOJUTH Pacy€Thl, HAXOAUTH CIIPABOYHbBIE JAHHBIC, HEOOXOAUMBIEC IJISI pEIICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTD MOJYYEHHON (PU3NYECKON BETMUHHBI,



pacrio3HaBaTh TPOOJIEMBbI, KOTOpPHIE MOXXHO pEUIMTh IMPH MOMOIIM (HU3UYECKHX
METOJ0B, B OIMCAHWM MCCIEAOBAHUSA BBIICIATH IPOBEPIEMOE IPEAINIONIOKCHHUE
(runotesy), pas3idyaTb U HHTEPIPETUPOBATH IIOJYUYEHHBIM pe3ylbTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIEaTh BBIBOBI 110 €TI0 PE3yJIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Tes:  (OPMYIHMPOBATH TPOBEPSiEMble MNPEANONIOKECHUs, COOUpaTh YCTAaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&Ma, CUJIbl U
TEeMIIepaTypbl C UCIOJb30BAaHMEM AHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
IIOKa3aHUs IpUOOPOB ¢ YUETOM 3aJJaHHOI aOCOIIOTHOM MOrPEeIHOCTH U3MEPEHUH;
IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHHS Tella, CHJIbI TPEHUS CKOJIBKEHUS OT Beca Tejla, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCHUMOCTU CWJIbl TPEHHUS OT IUIOLaau
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTh Tella M OT IUIOTHOCTU JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH Te€la, OT IJIyOMHBI, Ha KOTOPYIO HOTPYXKEHO TEJoO,
YCIOBUH MJaBaHUS TeJ, YCJIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAThl MOy4YECHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHII W TPagHKOB,
JIeJ1aTh BBIBOJIBI 110 pE3YJIbTaTaM UCCIIEIOBaHMS;

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (PU3MUECKMX BEIMYMH (TUIOTHOCTH BEIIECTBA
KUAKOCTU U TBEPAOrO Tela, CWIA TPEHHUsS CKOJIBXKEHHUSA, JaBJICHUE BO3/1yXa,
BBITAJIKMBAIOIIAs CWJIA, JCWCTBYIOIAs Ha MOIPYKEHHOE B HKHUIAKOCTb TEJO,
KOA((UIIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CIeAys NPeJIOKEHHON
MHCTPYKIMU: IIPU BBINOJIHEHUN U3MEPEHUI COOMPATh SKCIIEPUMEHTANIbHYIO YCTaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEJIIMUMHBL,

coOnrofarh TMpaBuja TEXHUKM 0Oe30MacHOCTH Mpu  paboTe ¢ 1abOpaTOpHBIM
o0opynoBaHuEM;

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

XapakTepu3oBaTh MPUHLUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha WX OMNMCAaHHA (B TOM 4MCIE: MOAUIMIHUKH, YCTPOMCTBO
BOJIONIPOBO/A, THUAPABIMYECKHH Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), UCMONb3ys 3HaHHUSA O CBOMCTBAaX (PM3MYECKUX SIBICHUH U HEOOXOAMMBIE
¢du3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

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

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



Pa3INYHBIX UCTOYHUKOB BBIJEIATh HHPOPMALIMIO, KOTOPAs SBJISAETCS IPOTUBOPEUMBON
WA MOKET OBITh HEJIOCTOBEPHOIA;

UCIOJIb30BaTh MPHU BBHIIOJHEHUU YYeOHBIX 3alaHMI HAayYHO-TIONYJISIPHYIO JIMTEpaTypy
($U3MIEeCKOro CcoAep)KaHUs, CIpPaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJETh NPUEMaMU KOHCIEKTHPOBAHUS TEKCTa, NpeoOpazoBaHusl HHGOpMaLUU U3
OJIHOM 3HAKOBOM CHUCTEMBI B JAPYTYIO;

CO3/1aBaThb COOCTBEHHBIE KpaTKHE MUCbMEHHbIC M YCTHbIE COOOIIEHUsI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gu3n4ecKoro coaep kaHusi, B TOM YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysbTaTax MPOEKTOB WM YUeOHBIX MCCIEOBAHUM, TIPU STOM
IPaMOTHO HWCHOJb30BAaTh M3YYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3CHTALUEH;

IPY BBIMOJIHEHUH YYEOHBIX MPOEKTOB U MCCIIEAOBAHHUM pacrpeneniarth 00sS3aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
JecTBUM, aJeKBaTHO OLIEHMBAaTh COOCTBEHHBIH BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

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

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHUE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBHILIECHHBI U HEHACBIILICHHBIN Map, BIAXXHOCTh BO3yXa, TEMIEpaTypa, BHYTPEHHSISA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
MoJI€, MPOBOJHHUKUA W AUDIEKTPUKHU, MOCTOSIHHBIM SJIEKTPUYECKHN TOK, MArHUTHOE
oJIe;

pasznuyarh SBJIEHUS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHHME, KaNWUIAPHbIE SBJICHUS, MCHApEHHE, KOHJICHCALIUs,
TIJIABJICHUE, KpHUCTAJUIU3aLHs (oTBepaeBaHue), KHUIICHHE, TerJIoneperaya
(TeTUIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), AJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsAa0B, JACHUCTBUS DIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJIECUCTBUE
MAarHuTOB, JEHCTBUE MATHUTHOTO IIOJI1 Ha MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIMSA) TIO OINKUCAaHUI0 HMX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB,
JNIEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHNE U3YYCHHBIX (PU3UYECKHUX SIBICHUN B OKPYKAIOIIEM MHUpE, B
TOM 4Hcle (u3nyeckre SBICHUS B TMPUPOJE: TOBEPXHOCTHOE HATKEHHUE W
KalWUISIpHBbIE SIBIICHUS B NPHUPOAE, KPUCTALUIbl B mpupojne, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHeEra,
DJNIEKTPUYECKUE SIBJICHUST B arMocdepe, DIEKTPUUECTBO JKHBBIX OpPraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TMOJIOCOB, POJIb MATHUTHOTO TOJISI JJIsi KU3HU Ha
3emiie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UUECKUX SBICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKUE SBICHUS, UCIIONB3Ys (PUINUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BEUIECTBA, YJAElbHAs TEIUIOTA IUIABJIICHMS, YJAEJIbHAs TeEIUIoTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA((UIIMEHT IMOJIe3HOrO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/1YyXa, JJIEKTPUUYECKUN
3apsd, CUJla TOKA, OJJEKTPUYECKOE HANpPsDKEHUE, CONPOTHUBIIEHUE IPOBOJHHUKA,
yIIeJIbHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta U MOLIHOCTh 3JEKTPUUECKOTO TOKA), IpU



ONUCAaHUM MPABUIBHO TPAKTOBATH (U3NYECKUH CMBICI HCHOIb3yEeMbIX BEJIUYHUH,
0003HauCHHSI M eIUHHIbI (PU3NUECKUX BEJIWYHMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE
JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYITMMH BEIMYMHAMHU, CTPOUTH Tpaduku
U3y4EHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEJIINYMH;

XapakTepu30BaTh CBOMCTBA TeJd, (PU3MUECKUE SBICHUS U MPOLECCHl, HCHOIb3Ys
OCHOBHBIC IIOJIOXKCHHSI MOJIECKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHHUS BEILECTBA,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHUS
3apsna, 3akoH OMa nais ydacTka Lenu, 3akoH J[xoyns—JleHuna, 3aKkoH cCOXpaHEHHUs
SHEpPruy, NMpU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (hU3HUECKHE MPOLECChl UM CBOWCTBA Tel, B TOM 4YHCIE M B KOHTEKCTE
CUTyaluin IIPAKTUKOOPUEHTHPOBAHHOI O Xapakrepa: BBISIBJISITD
NPUYHMHHOCIICICTBEHHBIE CBS3M, CTPOUTH OOBSICHEHHE U3 1—2 JOTHYECKUX INAroB ¢
oropoii Ha 1-2 M3y4eHHBIX CBOMCTBA (DM3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTE;

pemaTh pacuéTHble 3a7adud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBs3bIBaloIlMe (U3MYECKHE BEIMYMHBI: Ha OCHOBE aHaJM3a YCIOBMSA 3a/auu
3alAChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JJIS PELICHHs 3aJauH,
BBIOMPATH 3aKOHBI U (HOPMYJIBI, HEOOXOIUMBIE AJIsl €€ PeIIeHuUs, IPOBOJUTH PacUEThl U
CpaBHUBAThH MMOJIyYCHHOE 3HaUYCHNE (PU3NUECKON BETMUNHBI C H3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh NPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NPU TOMOMIM (PHU3HUECKUX
METO/OB,  MCIOJb3ysd  ONMCAHME  HUCCIENOBAHMS,  BBIACIATH  IIPOBEPAEMOE
IIPEIIIOJIOKEHNE, OLICHUBATH IPaBUWJIBHOCTh IIOPSAKA IIPOBEINCHUS MCCIEAOBaHUSA,
JIeJIaTh BBIBOJIBI,

IPOBOJUTH OMBITHI IO HAOIIOAEHNUIO (PU3MUYECKUX SBICHUNA WM (PU3MUECKUX CBOWCTB
Ten (KanwUIspHbIE SBJICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béMa,
TEMIIepaTypbl, CKOPOCTH MPOLECCA OCThIBAaHUS U HATPEBAHUS IIPU U3JyUYEHHUH OT LBETA
U3Iydaoume (moryomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOIIAAM €€ IOBEPXHOCTH, OJJIEKTPU3aLUsd Tel U
B3aUMOJICVCTBUE DJIEKTPUYECKHUX 3apsA0B, B3aUMOJECHUCTBUE ITOCTOSHHBIX MarHuTOB,
BHU3yaJIN3alysl MATHUTHBIX NOJIEW MOCTOSHHBIX MarHUTOB, IEUCTBUS MATHUTHOIO MOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHHUTA, CBOWCTBA DJIEKTPOIBUIATENS
IOCTOSIHHOTO TOKa): (hOpMyJIMpOBaTh IMpOBEpsieMble MPEANOI0KEHUs, COOUpPaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 00OpyJdOBaHMs, ONHMCHIBAaTH XOJA OMNbITa U
(bopMyIUPOBaTh BHIBOJIBI;

BBIIIOJIHATh MPSMBIE U3MEPEHHsI TEMIIEPATypPbl, OTHOCUTEIBHON BIIAJKHOCTH BO31yXa,
CWJIBI TOKA, HANpPsDKEHUS C MCIOJIb30BAaHUEM aHAJIOrOBBIX NMPHUOOPOB U JATYUKOB
¢u3MUecKuX BEIMYUH, CPAaBHUBATh pPE3YyIbTaThl H3MEPEHUH ¢ Y4E€TOM 3aJaHHOM
abCOJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCUMOCTH COMPOTHBIIEHUS MPOBOJHHUKA OT
€ro JUIMHBI, TUIONIAJAN MOMEPEYHOr0 CEYEHUs M YIAEIbHOTO CONPOTUBIICHHS BELIECTBA
IIPOBOJIHHKA, CHJIBI TOKA, HIIYILETO Yepe3 NPOBOJHUK, OT HANPSKEHUs HA IPOBOIHUKE,
UCCIIEIOBAaHUE IMOCTIEIOBATEIbHOIO M TMapajUIeIbHOTO COEIMHEHUH MPOBOIHHUKOB):
IUTaHUPOBATh HCCIIEI0OBaHUEe, cOOUPATh YCTAHOBKY M BBIMOJHATH MU3MEPEHHs, CIEays



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

® [IPOBOJUTh KOCBEHHbIE HM3MEPEHHs (U3NYECKUX BEIUYMH (yIelbHas TEMJI0EMKOCTb
BELIECTBA, CONPOTUBJIEHUE NIPOBOJHUKA, PA0OTa U MOIIHOCTh 3JIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIeays
IPEJI0KEHHON MHCTPYKLMH, U BBIYUCIISITh 3HAUEHUE BEJTUUNHBL;

e coOmonaTh MNpaBWia TEXHUKM O€30MacHOCTH Mpu paboTe ¢ J1aOOpPaTOPHBIM
00opyI0BaHUEM;

® XapakTepu3oBaTh IPUHLUIBI JEHCTBUA H3YyYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OHNOpPOH HAa MX ONHUCAHUA (B TOM YHUCIIE: CHUCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK SJIEKTPHUYECKOU
OHEPrUM, DJIEKTPOOCBETUTENIbHbIE MPUOOPBI, HArpeBaTeJIbHbIE 3JIEKTPOIPUOOPHI
(mpuMepsl), SJEKTPUYECKHUE IPEJOXPAHUTENIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAaHUS O CBOMCTBaX (pu3MyecKUX sBJICHUN U
HE0O0X0IuMbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh NPOCTblE TEXHUYECKHE YCTPOMCTBA M H3MEpUTENbHbIE MPHOOPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (KHIKOCTHBII TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, ABUraTellb BHYTPEHHErO CTrOpaHMs, 3JEKTPOCKOIl, PEOcTar), COCTaBIISATh
CXEMBI 3JIEKTPUUYECKHX ILIeNed C MOCIe0BATENbHBIM U MapajuleIbHbIM COEIMHEHUEM
3JIEMEHTOB, pa3jnyas yCcJIOBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX LENei;

® [IPUBOAMUTH MpHUMEPbl (HAXOAUTh MH(MOPMALMIO O MpPUMEPax) MPAKTUYECKOIO
UCTIOJIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJAHEBHOW JKM3HHM s 0OecredeHus
0e30macHOCTH NIpU OOpalleHuH ¢ OpuOoOpaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHMsI 3JI0pOBbsI M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpy’Karolel cpene;

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

® HCIOJB30BATH NP BBHITOJHEHUN yYeOHBIX 3a/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMs HHPOpMaLUU U3
OJIHOW 3HAKOBOW CHCTEMBI B IPYT'YIO;

e co3/1aBaTh COOCTBEHHbIE NUCbMEHHBIE M KpaTKHE YCTHbIE COOOLIeHHs, 0000mas
UHPOPMALIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJAEPIKaHUsS, B TOM YHUCIIE
nyOJIMYHO  TPEICTaBISATh  PE3yabTaTbl IMPOEKTHOW WM  HCCIEN0BATEIbCKON
JeSITeIbHOCTH, MPU 3TOM IPaMOTHO HMCIIOJIb30BaTh U3YyYCHHbIN MOHATHHMHBIN ammapat
Kypca (pHU3MKH, CONPOBOXIATh BHICTYINICHHE MTPE3CHTAIHEH;

® [IpU BBHINOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBaHUNA (U3NYECKUX IPOLECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33JayaMH,
CIICZINTHh 3a BBHIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKJIQJ B  JIEATEIBHOCTh  TPYIIbI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMOICHCTBHE, IPOSBIISAL TOTOBHOCTD pa3pemaTh KOH(PIUKTHI.

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

oTpaxarb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:



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

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

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

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

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



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

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

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

IPOBOJIUTH OMNBITHI IO HAOMIOACHUIO (PU3MUYECKUX SABICHUN WM (U3NYECKUX CBOMCTB
Ten (M3ydeHue BToporo 3akoHa HbloTOHA, 3aKOHA COXpaHEHUs dHEPIUH, 3aBUCUMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasTHUKA OT MacChl rpy3a U sKECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJIeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, pPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTpP, M3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparouiel JuH3e,
HaOJIOZICHNE CIUIOMIHBIX M JIMHEWYaThIX CIIEKTPOB W3IYYEHHUsS): CaMOCTOSITEIHHO
coOMpaTh YCTAaHOBKY U3 N30BITOYHOrO HaO0Opa 060PyA0BaHUs, ONUCHIBATE X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

IPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 NPSMBIX H3MEPEHUH, OINpenenss cpenHee
3Hau€HUEe H3MepsieMOoN BeNUYUHBl ((POKYCHOE pacCTOsIHHME COOMparoniel JUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

NPOBOJUTH HCCIICOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIUYMH C HCIOIB30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHU IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuoja KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH yIJla OTPaKEHUsS CBeTa OT yrja HaJeHus U
yria IpejJoMJIeHUsl OT yria MaJieHus1): MJIaHUPOBATh HCCIIEI0OBAaHUE, CAMOCTOSITEILHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pE3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIE/I0BaHMS;

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

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH TMpu pabore ¢ J1ab0paTOpHBIM
o0opynoBaHueM;



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

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

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

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

MCIOJIb30BaTh MPU BBIMOTHEHUH YYEOHBIX 3a/laHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATYPy
(bu3MYECKOTr0 COJEp)KaHUs, CIPAaBOYHBIE MaTepualbl, pecypchl cetu HHTepHer,
BJIQJICTh TMPUEMAMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUN H3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO371aBaTh COOCTBEHHBIEC TUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIuu
M3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOW WIIM UCCIEI0BATEIbCKON JESITENIbHOCTH, MPU 3TOM IPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUHHBINA amnmapar H3y4aeMoro pasziena (U3NKH U
COMpPOBOXKAATh BBICTYIUICHHE Ipe3eHTaluell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUHU
CBEpPCTHUKOB.
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Ne HaumenoBanue | KoumuectBo | IIporpammHuoe cogep:xanue OcHoBHBIE BUABI JeITEILHOCTH OcHoBHBIE BUABI AeATEJIHLHOCTH
/i pa3aesioB U TeEM 4acoB 00y4arouuxcs odyuaromuxcs ¢ OB3
Yy4eOHOoro
npeaMera
Paznen 1. ®u3uka u ee poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 | ®usmka — Hayka 2 ®du3uKa — HayKa o0 mpupojie. | BrisiBIEeHUE pasinuuuil MexXIy 3HaTh / MIOHUMATh CMBICIT IIOHSITHS:
O IIpUpOIE SIBrieHus IPUPOJIBL. (GUBUIECKUMU U XUMUYECKUMHU (u3nueckue SBICHUS, BEIIECTBO.
dusnyeckue SIBICHUS: [PEBPALLICHUSMH.
MEXaHMYECKHUE, TEIJIOBbIC, ITpuBOAUTH IPUMEPBI IPAKTHIECKOTO
Pacno3naBanue u kinaccuduxanus .
AJIEKTPUYECKUE, MAaTHUTHBIE, N HCIOJIb30BaHMS 3HAHUH O
(UBUYECKUX SIBJICHUN: MEXaHUYCCKUX,
CBETOBBIE, 3BYKOBbIE MEXaHUYECKUX U TCIUIOBBIX SBICHUSIX.
TEIJIOBBIX, AIEKTPUUYECKUX, MATHUTHBIX U
cBeToBbIX. HaOmroneHue u onvcanue
(bu3HYECKUX SIBICHUH.
1.2 | ®usuueckue 2 DOHU3NYECKUE BEIUYNHBI. OrnpezenieHne EHbI JSICHUS Kb N3mepenue o0bEMa KUAKOCTH U
BEJINYUHBI N3mepenne Gpusnaecknx TBEpAOrO Tena. M3mepenue

Benn4yuH. Ousnueckue
npubopsl. [TorpenrHocts
U3MEPEHUMN
MexnyHapoaHas cucteMa
CUHULL.

U3MEPUTENIBHOTO ITpubopa.

W3mepenue JIMHEWHBIX pa3sMEPOB TEIl U
IIPOMEKYTKOB BPEMEHH C YUETOM
MOTPELIHOCTEM.

N3mepenue 06bEMa KUAKOCTH U
TBEpIOTO Tena. M3mepeHue temneparypsl
IIPU TIOMOIIY KUIAKOCTHOI'O TEPMOMETPA U
JTaTYMKa TEMIIepaTyphbl.

BeltoniHEHNE TBOPYECKHUX 3a1aHAN 110
MOMCKY CIIOCOOOB M3MEPEHUsT HEKOTOPBIX
(bu3NYECKUX XapaKTEPUCTHK.

TEMIEPATYPhI IPU TOMOILN
AKHUJKOCTHOTO TEPMOMETpPA U JaTurKa
TEMIIEPATYPHI.




1.3. | EcrecTBeHHO- 2 Kak ¢usuka u gpyrue BbiBrKeHHE TUTIOTE3, OOBSICHAIONINX Hcnonb3oBath pu3nveckue npudopsl u
Hay‘-IHLIﬁ CCTCCTBCHHBIC HAYKHU IIPOCTHIC SIBJICHUS, HalIpUMEP: HU3MCPHUTCIIbHBIC HHCTPYMCHTBI JJISA
MCTOJ ITO3HAaHUsI H3yqaroT HIPpUpoay. — [I0OYEMY OCTAaHABIMBAETCS n3MepeHust GU3NYSCKUX BEITUUHH.

EcrecTBenno-HayHbI JBIDKYILEECS] M0 FOPU30HTAIbHON
METO/]] IO3HAHMUSL:
[IOBEPXHOCTH TEJI0; — [IOYEMY B
HaOJII0JICHNE, IOCTAHOBKA .
HAYHOTO BOIPOCA, KaAPKYIO no“roz[y B CB?TJIOI/Iu OJIeXKIE
BBIIBIKCHIE THITOTES, poXJagHel, 4eM B TEMHOM.
SKCIIEPUMEHT 110 IpoBepke | 1IPE/UIOKEHIE CIOCOO0B IIPOBEPKH
TUNOTE3, OOBSICHEHNE IranoTes.
Ha0JIr01aeMOT0 SIBJICHHUS. IIpoBeneHue uccnenoBaHus Mo MPOBEPKE
Omucanne HU3MICCKHX KaKOUIMOO0 TUMIOTE3HI.
HBHGHHI/E ¢ HOMOTIRIO [TocTpoeHune npocTeninx Moaeaen
MOZCIICH. ¢u3nyecKux sIBICHUH (B BUJI€ PUCYHKOB
WM CXEM), HAlIpUMEp MaJIeHUE NPEIMETa;
HPSMOJIMHEHHOE paclpoCTpaHEHHUE CBETA.
Hroro no paszneny 6

Pa3nen 2. [lepBoHayaibHbIE CBeIeHUS 0 CTPOCHHH BellleCTBA

2.1 | Ctpoenue BemecTBa

1

CrtpoeHnue BelecTBa: aToMbI
U MOJIEKYIIbI, UX pa3Mephbl.
OMnBITHI, TOKA3bIBAIOIIHE
JMCKPETHOE CTPOEHUE
BeIIleCTBa

Ha6J'IIOI[eHI/Ie " UHTCpIIpETalluA OIBITOB,
CBHUICTCIIbCTBYROIINUX 00 aTOMHO-
MOJICKYJIAPHOM CTPOCHUU BCIICCTBA:
OIIBITHI C PACTBOPCHUCM PA3JIMIHBIX
BCIICCTB B BOJC.

OrneHka pa3MepoB aTOMOB M MOJICKYJT
C UCMOJIb30BaHUeEM (poTorpaduii,
IMMOJIYYCHHBIX Ha aTOMHOM CHUJIOBOM
Mukpockore (ACM) — maboparopHas
pabota o Teme: «OreHka

HabmoneHue u nuaTepnperamnus
OTIBITOB, CBUJIETEIBCTBYIOIINUX 00
aTOMHO-MOJIEKYJIIPHOM CTPOEHUH
BEIIECTBA: OIBITHI C PACTBOPEHUEM
pa3IMYHBIX BELIECTB B BOJE.




JMaMeTpa aToMa METOJO0M

psoB  (C MCHOJNB30BaHUEM
dhoTorpaduii)».

Omnpenenenne pa3smMepoB MaJIbIX TEl.

2.2 | Imxenue u JIBU>KEHHE YaCTHIL HaGmonenue u o0bsICHEHUE HaGmonenue u o0bsICHEHHE
B3aNMO/ICIICTBIE BeniectBa. CBs3b OpOYHOBCKOTO JIBHKEHUS U SIBJICHUS OpOYHOBCKOTO JIBHKEHUS U SIBJICHUS
YacTHUIl BeUlecTBa CKOPOCTH JIBUKEHUS muddysuu. [Iposenenue u oobsicienne | nuddysuu. [lposenenue u

YacTUIl C TEMIIEPATypOM. | OMBITOB IO HAOJIOAECHHUIO TEIIOBOTO 00BSICHEHHUE OIBITOB IO
bpoyHoBckoe nBuxkeHHe, | paciirpeHus ra3os. [IpoBenenue u HaOII0/ICHUIO TETIOBOTO
mubdys3us. 00BSICHEHHE OMBITOB MO OOHAPYKEHHUIO | pacliupeHus ra3os. [IpoBenenue u
. CHJI MOJIEKYJISIPHOTO TIPUTSKCHHS U 00BSICHEHUE OMBITOB 11O
Bs3auMmopeiictBue 4acTHIL
OTTaJKWUBaHUA. 00HaPYKEHHUIO CHII MOJIEKYIIIPHOTO
BCIIICCTBA: MPUTSHKCHUE U
OPUTSHKEHUS. U OTTAIKUBAHUS.
OTTaJIKUBaHHUE.
2.3 | ArperaTHbie Arperatable cocTosiHus | Onucanue (¢ UCoab30BaHUEM NMPocThiX | [IpoBeneHue onbIToB,

COCTOsHHA BEIICCTBA

BEII[ECTBA: CTPOCHUE
Tra30B, KUAKOCTEH U
TBEPABIX
(KpHCTaNINYECKUX ) TEJl.
B3anmocBs3p MexITy
CBOMCTBaMH BEIIECTB B
Pa3HBIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHO-MOJICKYJISIPHBIM
CTPOCHUEM.
OcobeHHOoCTH
arperaTHbIX COCTOSIHUM
BOJIBI.

MO/ICJICH) OCHOBHBIX Pa3Iu4Hil B
CTPOEHUHU Ta30B, KUIKOCTEH U TBEPABIX
TEll.

OObBsCHEHUE MaJION CKUMAeMOCTHU
KHUJKOCTEN U TBEPABIX TeJl, OOIBIION
cKUMaeMocTH ra3oB. OObsICHEHHE
coxpaHeHus GopMbl TBEPIBIX TN U
TEKY4YECTH KUIKOCTH.

[IpoBeneHue onbITOB, JOKA3bIBAIOIINX,
YTO B TBEPJOM COCTOSIHUU BOJIbI
YaCTHUIbI HAXOAATCS B CPEIHEM
JaNbIIe IPYyT OT Apyra (MIOTHOCTh
MEHBIIIC), YeM B JKHJIKOM.
VYcraHoBIEHUE B3aMMOCBSI3H MEXTY
0COOEHHOCTSIMHU arperaTHbIX COCTOSTHUI

JIOKa3bIBAIOIINX, YTO B TBEPJIOM
COCTOSTHUU BO/JIbI YACTHIIBI HAXOASTCS
B CPEJHEM Jajbllie APYT OT Ipyra
(TJIOTHOCTH MEHBIIIE), YEM B
KUIKOM.




BO/JIbI U CYLIIECTBOBAHUEM BOJIHBIX
OpraHU3MOB
(MC — Guonorwus, reorpadus).

Hroro o pasaceiny
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Paznen 3. J/IBurkeHHE M B3aUMOACHCTBHUE T

3.1 Mexaumnueckoe
JIBIDKCHUE

3

MexaHanu4deckoe
nBUxeHue. PaBHoOMepHOE
Y HEPaBHOMEPHOE
nBwxeHue. CKOpocThb.
Cpenssist CKOpOCTb IIpH
HEpPaBHOMEPHOM
JIBWKeHUU. Pacuér mytu u
BPEMEHU JBUKEHUS

HccnenoBanue paBHOMEPHOTO

JABUXKXCHU, OIIPCACIICHUC €TI0 ITPHU3HAKOB.

Hab6nronenue nepaBHOMEPHOTO
ABWIKCHUS U OMIPEACTICHUC €TO OTINYNH
OT PAaBHOMEPHOTO JIBUKEHHUSI.
Omnpenenenne CKOPOCTH PaBHOMEPHOTO
JBUKEHHUS ([IapyKa B KUAKOCTH,
MOJICTTH 3JICKTPUYECKOTO aBTOMOOWIIS U
T.J.).

Omnpenenenue cpeaHel CKOPOCTU
CKOJIb)KEHUS OpycKa UITH IIapHKa 1o
HaKJIOHHOM TIOCKOCTH Perienue 3agau
Ha OTpe/ieNieHUe MyTH, CKOPOCTH U
BPEMEHH PAaBHOMEPHOTO JIBIKEHUSI.
Ananu3 rpadMKOB 3aBUCUMOCTH ITYTH U
CKOPOCTH OT BPEMEHHU

YMeTh onuchIBaTh U O6’I)SICH$ITL
¢busnyeckoe SABICHNE: PABHOMEPHOE
IPSMOJIMHEHOE TBIDKCHUE.




3.2

Huepuus, macca,
IJIOTHOCTH

SIBiieHne nHEepUUH. 3aKOH
MHEPLIUU.
Bs3aumozeiicTBue TE Kak
MPUYMHA U3MEHEHUS
CKOPOCTH JIBH)KEHUS Tell.
Macca kak Mepa
WHEPTHOCTH TeJa.

IT;10THOCTE BEIECTBA.
CBs13b IJIOTHOCTH C
KOJINYECTBOM
MOJICKYJI B €IMHUIIE
00BEéMa BelecTBa

OObscHeHrEe U TPOTHO3UPOBAHNE
SIBJICHUH, 00YCIIOBJICHHBIX HHEPITUEH,
HaIrpuMep, 4TO IPOUCXOJIUT MIPU
TOPMO>KEHUHU WUJTU PE3KOM MaHEBpE
aBTOMOOMIJIS, TOYEMY HEBO3MOXKHO
MIHOBEHHO MPEKPATUTh JIBUXKEHUE HA
BEJIOCUIIE/IE UJIU CAaMOKATE U T. 1.
IIpoBeneHue 1 aHaJIU3 OIIBITOB,
JEMOHCTPHUPYIOMINX U3MEHEHUE
CKOPOCTH JIBUYKEHUS Tella B pe3yibTare
JEICTBHS HA HETO APYTUX Tell.
Pemenue 3anay Ha onpeesieHne Macchl
Tena, ero 00bEMa U INIOTHOCTH.

VYMeThb UCIONB30BaTh IPHOOPETEHHBIE
3HAHUS U YMCHHUS B MPAKTHUYCCKON
JEATENLHOCTH U IIOBCEAHEBHOM KU3HU
It obecrieueHus 0€30IacHOCTH B
MpoIieCcCe MCIOAB30BAHUS TPAHCIIOPTHBIX
CPEICTB.




3.3

Cuia. Buner cun

14

Cua kak
XapaKTEePUCTHKA
B3aUMOJCUCTBUS TEIL.
Cuita ynpyroctu 1 3aK0H
I'yka. I3smepenue cunsl ¢
MOMOIIIBIO TUHAMOMETPA.
SIBneHue TATOTEHUS U
cua Tsokectu. Cuna
TSOKECTH Ha JAPYTUX
IUIaHETaX.

Bec temna. HerecoMocCTb.
CioKeHue cuil,
HaIIpaBJIEHHBIX 110 OJJHON
IIPSAMOM.

PaBHOnelicTBYIOIIASA CHIL.
Cuna tpenus. Tpenue
CKOJIBXKEHUS U TPEHUE
nokosi. Tpenue B
IIPUPOJE M TEXHHUKE.

N3ydeHue B3auMOICUCTBUS KaK
MPUIMHBI U3MEHEHUSI CKOPOCTH TeJia
i ero nedopmaruu. Onrcanue
peaNbHBIX CUTYAIMi B3aMMOICHCTBHS
TEJI C IIOMOIIBIO MOJIENIEH, B KOTOPBIX
BBOJIUTCS MOHATHUE U U300paKEeHHE
CHUJIBL.

N3yuenue CHUIBI YOPYTOCTH.
HccnenoBanne 3aBUCHMOCTH CHIIBI
yIPYTrocTu oT
PE3MHOBOTO IIHYpa WU TPYKUHBI
(c moctpoenuem rpaduxa).

YJIMHCHUS

AHanmu3 IpaKkTUYECKMX CHUTyalUW, B
KOTOPBIX TPOSIBISETCS JIEUCTBHE CHIIBI
yIPYTOCTH

(ynpyrocts Msi4a, KpOCCOBOK, BETOK
JiepeBa u Jip.).

AHanu3 cUTyaIruii, CBSI3aHHBIX C
SIBJICHUEM TATOTEHHUSI.

OO0bsicHeHre OpOUTATILHOTO JIBHKCHUS
IJIAHET C MCMOJb30BAHUEM SIBJICHUS
TATOTEHUS U 3aKOHA MHEPIHH.
N3mepenue Beca Tena ¢ MOMOUIBIO
JTUHAMOMETpa.

O6ocHoBaHMe 3TOro crnocoda
U3MEPCHUS.

AHanu3 NpaKTUYECKUX CHUTyalui, B
KOTOPBIX IIPOSIBIISIETCS JCUCTBUE CHUIIBI

yIIPYTrOCTH
(ympyrocts Msi4a, KPOCCOBOK,

BETOK JIepeBa u Jp.).
AHanu3 cUTyaluii, CBA3aHHbBIX C

SABJICHHUCM TAT'OTCHHA.




HccnenoBanue 3aBUCUMOCTH CUJIbI
TPEHHsI OT CUJIbI AABJICHUS U
CBOWCTB TPYIIUXCS TOBEPXHOCTEM.

AHanu3 NpakTUYECKUX CUTYyallui, B
KOTOPBIX IPOSIBIISIETCS IEHCTBUE
CHWJIBI TPEHUS, UCTIONIBb3YIOTCS
CHocoObI €€ YMEHBIICHUS WIH
yBEJIMUYCHUS (KaTaHHUE Ha JIbDKAX,
KOHBKaX, TOPMOXXEHHE aBTOMOOMIIS,
WCIIOJIb30BaHUE TIOIIIUITHHKOB,
TJIAaBaHUE BOJHBIX )KUBOTHBIX H JIP.).
Pemenue 3a1a4 ¢ nCnoyib30BaHUEM
dbopMyIt 1T pacuéra CHITBI TSIKECTH,
CWJIBI YIIPYTOCTH, CHIIBI TPCHHS.

AHanu3 1 MOJEIUPOBAHNE SBICHUS
HEBECOMOCTH. DKCIIEPUMEHTAIBHOE
[I0JIy4YEHUE PaBUJIa CII0KEHUS CUJI,
HaIIPaBJIEHHBIX BJIOJIb OJJHOM IPSIMOM.
Ornpenenenre BETUYUHBI
PaBHOJICHCTBYIOIICH CHII.

N3yuenue cuibl TpEHUS CKOJIbKEHUS U
CHUJIbI TPEHUS MTOKOSI.

Hroro no pazgeny 21
Pa3nen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEH U ra3oB
41 Masnenue. [lepenaya 3 Hasnenne. CriocoObl AHanu3 u 00bsSCHEHHE OIBITOB U 3HaTh U yMETh OOBACHATH (PU3HUECKUN

JIaBJICHUSA TBEPIBIMU
TeJIaMH, )KUIAKOCTAMU
Y razamu

YMEHBIIICHUS U
YBEJTMUCHUS JTaBJICHUS.
JlaBneHue raza.
3aBUCUMOCTb JIABJICHHS
rasa otT o0béma,
TEMIEPATypPHI.

MPAKTUYCCKUX CHTyaHHﬁ, B KOTOPBIX
MIPOSIBJISIETCS CUJIA TABJICHUSI.
O6ocHOBaHME CIIOCOOOB YMEHBIICHUS U
YBCIIUYUCHUSA JABJICHU.

I/I3yquHe 3aBUCHUMOCTH JaBJICHUA Ia3a

cMbICT 3akoHa Ilackas.




[Tepenaua naBneHus
TBEPIBIMH TEJIAMU,
JKHIKOCTSIMM U Ta3aMHU.
3axoH Ilackamns.

0T 00bEMA M TEMIIEPATYPHI.
N3yuenne ocoOeHHOCTEH TIepeaaun
JIaBJICHUS TBEPJIBIMU TEJIAMH,
JKHIKOCTSIMM U razaMu. OO0CHOBaHHE
Pe3yIbTaTOB OIBITOB

0COOEHHOCTSIMU CTPOCHHUS BEIIECTBA B
TBEPIOM, KUJKOM U ra3000pa3HOM
COCTOSIHHUSIX. DKCIIEPUMEHTAILHOE
JIOKa3aTeJIbCTBO 3akoHa Ilackas.
Pemenue 3a1a4 Ha pacué€T naBieHUs
TBEPOTO TeNa.

N3yuenne ocobeHHOCTEN TIepenaun
JaBJeHUs TBEPABIMU TellaMH,
KHUAKOCTAMU U Tazamu. O60CHOBaHUE
PE3yJITaTOB OIIBITOB.

4.2

HaBJ’IeHI/Ie KHUIKOCTH

3aBUCHMOCTD JaBJICHUS
KHUJKOCTH OT TTyOUHBI.
ITneBMaTHYeCKHE
MAIlIUHBI.
IM'uapocraTuyeckuii
napajokc.

Coobmmarommecst CoCcybl.

I'mppaBnnueckue
MEXaHU3MBI.

HccnenoBanue 3aBUCHMOCTH JaBJICHUS
KHUJIKOCTH OT INIyOMHBI MOTPYXEHUS U
IUIOTHOCTH >KuakocTH. Habmopenue u
00bsICHEHUE TUIPOCTaTUYECKOTIO
napajiokca Ha ocHoBe 3akoHa [lackas.
N3ydeHne cooO1mamuxcs cocy10B.
Pemrenne 3a1a4d Ha pacu€r naBiaeHus
KuakocTu. OObsICHEHUE PUHITUTIA
NENCTBUS THAPABINYECKOTO MIpeECCa,
ITHEBMAaTUYECKUX MAIIIVH.

AHanu3 1 00bSICHEHNE PAKTUYECKUX
CUTYAalH, TEMOHCTPUPYIOIINX
MIPOSIBJIEHUE 1aBJICHUS )KUJIKOCTH U
3axoHa [lackass, HarpuMep MpoIECcCcoB B
OpraHu3Me Mpu TITyO0KOBOJHOM
HBIPSHUU.




4.3

ATtMochepHoe
JaBIICHHC

Atmocdepa 3emin u
aTMochepHoe JaBieHUE.
[Tpuunnsb!
CYLIECTBOBAHUS
BO3IYIIHOW 000JI0YKH
3emuid. OnbIT
Toppuuennu. U3mepenue
aTMOC(EepHOTo
JaBJIeHUs. 3aBUCUMOCTh
aTMOC(EepHOTro TaBJICHUS
OT BBICOTHI HaJl ypOBHEM
Mops. [Tpubopsr s
U3MEPECHUS
aTMOC(EpHOro
JTABJICHUSI.

DKcrnepuMeHTalIbHOE OOHApYKEHUE
aTMoc(hepHOro JaBICHHUS.

AHanu3 1 00bSICHEHUE OIBITOB U
MPAKTUYECKUX
CUTYalLHii, CBA3aHHBIX C JICCTBHEM

aTMoc(epHOTro JaBICHHUS.
OOBsicHEeHHE CYIIECTBOBAHUS
aTMocepsl Ha 3emMiie U HEKOTOPBIX
IJIAHEeTaX WIKA €€ OTCYTCTBUSA HA
Ipyrux miaHerax u Jlyne.
OO0bsicHeHrEe U3MEHEHUS TIIIOTHOCTH

atMocdepsl ¢ BHICOTOU U

3aBHCUMOCTH aTMOC()EPHOTO 1aBICHUS

OT BBICOTHI.
Pemenne 3amad Ha pacuér
aTMOC(EepHOTO AaBIEHHUS.

W3yuenue ycrpoiictBa 6apomerpa-
aHepouaa.

[Tonnmatp NpUCYTCTBUE aTMOCHEPHI Y

3eMuI.

OOBsicHEeHHE CYIIECTBOBAHUS
atMoc(epsl Ha 3emiie U HEKOTOPBIX
IJIAaHETaX WU €€ OTCYTCTBHUS HA
JIpyrux rianerax u Jlyne.
OOBsicHEeHHE N3MEHEHUS TNIOTHOCTH
aTMoc(epsl C BHICOTOH U
3aBHCHUMOCTH aTMOC(HEPHOI0o

JaBJICHUS OT BBICOTHI.




4.4 JlelicTBue KUIKOCTH 7 JlelicTBue KUJIKOCTH U DKCTepuMEHTAIEHOE OOHAPYKEHUE Ornpezenenre BhITATKUBAIOLIEH

K Ta3a Ha rasa Ha [orpy>€HHoe B JIEHCTBHS JKUJIKOCTH U ra3a Ha CHUJIbI, ICKICTBYIONIECH Ha TEO,

IIOTPYKCHHOC B HHX HHX TCJIO. IOTPYXEHHOE B HUX TEJO. HOTPYXKEHHOE B )KUJIKOCTb.

Teno BeiTankusatoma OrnpeneneHne BbITAIKUBAKOLIEH [IpoBenenue u 06Cyk/1€HNE OTBITOB,
(apxmmenoBa) cua. CHUJIbI, ICVCTBYIOILEH HA TENO, JIEMOHCTPUPYIOIIUX 3aBUCUMOCTh
3aKoH ApxuMesa. TOTPYKEHHOE B KHIKOCTb. BBITAIIKMBAIOIICH CHIIBI,
[InaBanue Tei. o .

Boa/yXorasarue [IpoBenenue u 00CyX 1€HUE OIBITOB, IleHCTB}’IOUleH Ha T.jCHO BU>KHIIKOCTHa
JEMOHCTPUPYIOLIUX 3aBUCUMOCTb 0T 00bEéMa OTPYKEHHON B
BBITAJIKUBAIOILCH CUIIB, JKMJIKOCTb YaCTH TeJjla U OT
JICHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, [JIOTHOCTHU KUJIKOCTH.
oT 00béMa MorpyXKEHHON B
KUJKOCTh YacTH TeJla U OT
IJIOTHOCTHU KHUIAKOCTH.
[IpoBepka HE3aBUCUMOCTH
BBITAJIKMBAOLICH CUJIBL,
JIEACTBYIOILIECH Ha TEJO B
YKUJKOCTH, OT MAacchl TeJa.
HccnenoBanue 3aBUCUMOCTH Beca Tena
B BoJle OT 00BEMa MOrpYXEHHOU B
KUJKOCTh YacTH Tela.
Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA | YMETh OMKCHIBATh U OOBSICHSTD
Apxumeza v yCiIOBHS TUIaBaHUS TeJ. NJIaBaHue TeJl.
KonctpynpoBanue apeomeTpa uinu
KOHCTPYMPOBAHHUE JIOJIKU U
olpeziesieHue €€ rpy30M0 bEMHOCTH.
Hroro no pazneny 21




Pa3znea S. Pa6ora u MOIIHOCTH. JHEPrust

5.1

PaGora 1 MoLIHOCTE

3

Mexannueckas padora.
MommHoCTb

OKCIEPUMEHTAIBHOE

ONPEACIICHUE MEXAHUYECKOU

paboOThl CHIIBI TSXKECTH TPU

MAJICHUU TEJIa U CUJIbl TPEHUS

npu paBHOMEPHOM
MepeMEeNIeHUN  Teja o
TOPU30HTAIIBHOU

MOBEPXHOCTH.

Pacuér MomHOCTH, pa3BuUBaecMOW MpH
MOABEME 10 JIECTHHUIIC.

Pemenne 3amad Ha pacuér
MEXaHUUYECKOH pabOThl U MOIIHOCTH

3HaTh/ MIOHUMATh CMBICIT
(U3NYECKUX BEITHYUH:
paboTa M MOIIHOCTh

5.2

[IpocTeie MexaHU3MBbI

[IpocTele MEXaHU3MBL:
phruar, OJI0K, HAaKJIOHHAs
IockocThb. [IpaBuiio
paBHOBECHS pbluara.
[IpuMeHeHne npasuia
paBHOBECHS pplyara K
0J10Ky. «30J10TOC
MIPaBUJIO» MEXAHUKH.
KIT mpocTsix
MexaHu3MoB. [Ipocteie
MEXaHU3MBbl B OBITY U
TEXHHUKE

OmnpenenieHue BBIMTPHIIIA B CHIIC
MPOCTHIX MEXaHU3MOB Ha IIPUMEPE
pI)I‘-Ial"a, IIOABUXHOI'O U HECIIOABHUYKHOI'O
OJIOKOB, HAKJIOHHOM IIIOCKOCTH.
HccnenoBanue ycnoBus paBHOBECUS
peruara. O6Hapy>KeHHEe CBOMCTB
HpOCTBIX MECXaHHU3MOB B paSHHqHBIX
WHCTPYMEHTAX U MPUCIIOCOOIECHUSX,
HCIONIb3YEMBIX B OBITY U TEXHHUKE, a
TAK>XKXC B JXHUBBIX opraHmMax.
DKCTepUMEHTAILHOE  JI0Ka3aTeNhCTBO
paBeHCTBa paboOT TNpU TPUMEHEHUU
HpOCTI)IX MECXaHU3MOB.

Omnpenenenne KII/ nakmonHOM
IJIOCKOCTH.

Hcnonp30BaTe NpuOOPETECHHBIE
3HAHUS W YMEHHS B IPAKTUYECKON
NEeSITETHHOCTH U TIOBCETHEBHOW YKU3HU
JUISL paIllHOHAIBHOTO

UCMOJIb30BAaHUS TPOCTHIX
MEXaHU3MOB.




Pemenne 3a1a4 Ha IPUMEHCHUC

IpaBWJIa paBHOBECHS pblyara u Ha
pacuér KII/]

5.3 MexaHuueckast 4 Mexanuyeckas SHEPrusi. | DKCIEPUMEHTAIbHOE ONPEACIICHUE DKCIIepUMEHTAIBHOE OIPEACIICHHUE
SHEPrusa Kunernyeckas u U3MEHEHUSI KHHETUUECKON U U3MEHEHUSI KHHETUUECKON U
HOTCHIUAIbHASA SHCPTHA. | rfoTeHIIMaIbHOM SHEPTHH TeJla IIPH €r0 | MOTEHIIMAIBHOW SHEPTHH TeJla IIPH €T0
Ipespamenue onHoro CKATBHIBAHHUH 10 HAKJIOHHOMW TUIOCKOCTH. | CKATBIBAHHMH IO HAKJIOHHOMN
BHUJIa MEXAHUYECKOU
N ®opMyJIHUpOBaHUE HA OCHOBE mnockoct. DopMynupoBaHue Ha
SHEPTUM B JIPYTOil.
HCCIIEIOBAHUS 3aKOHA COXPaHEHUS OCHOBE UCCJIEIOBAHUS 3aKOHA
3aKOH COXpaHEHUsI . .
MexaHuueckoit snepruu. O6cyxaeHue COXpaHEHUsI MEXaHUYECKON YHEPTHH.
SHEPruud B MEXaHUKE
rpaHull IPUMEHUMOCTH 3aKOHA O6cyxienne rpaHul] IPUMEHUMOCTH
COXpAHEHUS SHEPTUH. 3aKOHA COXPaHEHUS YHEPTUH.
Pertenuie 3agau ¢ uCIoab30BaHUEM Perrenue 3amau ¢ UCIOJIBL30BaHUEM
3daKOHa COXpPAaHCHHA DHCPIUH 3aKOHA COXpaHEHUA DHEPIruu
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB 68
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1. TensioBbIe IBJICHUS
. bubnmoreka [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumoste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DJIeKTpUYECKHE 3apsiibl. 3apsSyKEHHBIE Tella 7 1 bubnuorexa [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
N . bubnuorexa [JOK
2.2 [TocTOSTHHBIN NEKTPUYECKUI TOK 20 2 7 https:/m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 4
SEKTPOMArHHTHAS HHAYKLIHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
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Ne HauMenoBanue Koan- IIporpammuoe OcHoOBHBIE BUABI JeITeJILHOCTH OcHoBHBIE BUABI AeITEJILHOCTH
n/n pa3aesioB U TeM 4eCTBO coJiep:KaHue 00y4Jaromuxcs od0yuaromuxcsa ¢ OB3
Y4eOHOro nmpeamera 4acoB
Paznen 1. TenjioBble siBJIEHUSA
1.1 CTpoeHue U CBOMCTBA 7 OCHOBHBIE ITOJIOKCHHS Hab6mronenue n uaTepniperanus Hab6nronenue u uaTEpnipeTanus
BCILICCTBA MOJIEKYJIAPHO-KHHETUYECKOM OTIBITOB, CBUJICTEILCTBYIOIINX 00 OTIBITOB, CBU/IETEILCTBYIOMINX 00

TEOPHUH CTPOCHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U
MoJieKyJl. OIBbITHI,
MOATBEPKIAIOIINE OCHOBHBIE
TTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKOM
TEOPUHU.

Moaenu TBEPIOTO, JKUIAKOTO
Y Ta3000pa3HOTO COCTOSTHHM
BELIECTBA.

Kpucrannmueckue u
aMmop(dHbIe Tema.

OOBsCHEHNE CBOMCTB ra3os,
KUJKOCTEN U TBEPABIX TEJ Ha
OCHOBE ITOJIOKEHHN
MOJIEKYJIAPHO-KUHETUYECKON
teopun. CMaunBaHue U
KanWUIAPHBIC SIBICHHUS.
TennoBoe pacmmpenne n
cKatue.

aTOMHO-MOJIEKYJISIPHOM CTPOCHUU
BEIIIECTBA: ONBITHI C PACTBOPEHUEM
pa3IMYHBIX BEHIECTB B BOJIC.
Pemenue 3a1a4 110 OIEHUBAHHIO
KOJIMYECTBA aTOMOB MJIM MOJIEKYJI B
enuHHIEe 00BEMa BelecTBa.
AHanu3 TeKCTa APEBHUX aTOMHCTOB
(Hanpumep, pparMeHTa MO3MbI
Jlykpenus «O npupojie Bemen») ¢
M3JI0’KeHNEeM 00OCHOBaHUM aTOMHOM
TUIOTE3bI (CMBICIIOBOE YTEHHE).
OrneHka yoeauTeIbHOCTH ITUX
000CHOBaHHUH.

OO0BsicHeHHEe OPOYHOBCKOTO
JBYDKEHUS, ABNeHUS U Py3uu u
pa3IMumii MeXTy HUIMH Ha OCHOBE
MTOJIOKEHUI MOJIEKYJIIPHO-
KHHETHYECKOW TEOPHH CTPOCHUS
BEIIIECTBA.

OOBsicHEHHE OCHOBHBIX PA3TUUUN B
CTPOEHUU Ta30B, KHUJIKOCTEH U
TBEPIBIX T€J C MCIIOJIb30BaHUEM

aTOMHO-MOJIEKYJISIPHOM CTPOEHHUHU
BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHbIX BEUIECTB B BOJIE.

OObscHEHNE OCHOBHBIX pa3IuyHii B
CTPOEHHUHU Ta30B, KUIKOCTEN U
TBEPJBIX TEJ C UCIOJIb30BAHUEM
M1OJI0KEHU I
MOJIEKYJIIPHOKMHETHYECKOM
TEOPHUH CTPOEHUS BEILIECTBA.
[IpoBeaeHune onbITOB MO
BBIPAIIMBAHUIO KPUCTAIIJIOB
MMOBApEHHOM COJIM WIIM caxapa.




MOJIOKEHUH
MOJICKYJIIPHOKHHETHYECKON TEOPUH
cTpoeHus BemiecTBa. [IpoBenenue
OTIBITOB IO BBIPAIITUBAHHIO
KPHUCTAJIJIOB TIOBAPESHHOW COJIM WJTH
caxapa.

[IpoBenenue u 00BSICHEHUE OIIBITOB,
JEMOHCTPHUPYIOLIUX KalWJUISIPHBIC
SIBJICHUS U SIBICHUE CMAYUBaHUS.
OObsicHEHHE POIH KaWUISIPHBIX
SIBJICHUH 17151 TOCTYIUJICHUS BOJIBI B
opranusM pacteHuii. Habmonenue,
poBeieHne 1 00BSICHEHNE OIIBITOB
110 HaOJIIOACHUIO TEILIIOBOTO
pacuIMpeHus ra30B, )KUJIKOCTEN U
TBEPABIX Ten. OObsICHEHNE
COXpaHEeHUs 00bEMa TBEPIBIX Tell,
TEKYUYECTH KUAKOCTH (B TOM
YHUCIie, pa3HUIIbl B TEKYYECTH IS
Pa3HBIX KHUAKOCTEH), TaBICHUS
rasa.

[IpoBenenune onpITOB,
JEMOHCTPUPYIOIINUX 3aBUCUMOCTb
JaBJICHUS BO3JlyXa OT €ro o0bhEMa u
HarpeBaHUs WU OXJIAXICHUS, U UX
00BSICHEHHE Ha OCHOBE aTOMHO-
MOJIEKYJIIPHOTO YUYeHUsI. AHAIIN3
MPAaKTUYECKUX CUTYyaIuH,
CBS3aHHBIX CO CBOICTBaMU ra3os,
JKAJIKOCTEN U TBEPJBIX TEIL.

HaOmonenue u
00BSICHEHHE OIIBITOB,
o0CyXKICHHE
NPaKTHYECKUX CUTYAIIUH,
JIEMOHCTPHUPYIOIIUX
pa3JII/I‘IHI)Ie BUIbI
TEILIOEPEIaUH:
TEIUIOMPOBOHOCTD,
KOHBEKIIHIO, U3Jy9ICHHUE.




1.2

TenuoBsle poreccsl
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TCILIOIIPOBOJHOCTD,
KOHBCKIUA, U3ITYUCHHUC.

KosruecTBO TENMIOTHI.

VY aenbHas TEMIOEMKOCTD
BelecTra. TernaoooMeH u
TEIUIOBOE PABHOBECHE.
YpaBHEeHHE TEIIOBOTO
Oananca. [InaBnenue u
OTBEpCBaHUE
KPUCTAIITUYECKUX BEIIECTB.
VY aenvHas TemioTa
TIJTABJICHUS.
[TapooGpa3zoBanue u
KoHAeHcauus. Mcrapenue.
Kunenue. Y nenpHas temnora
napooOpa3zoBaHusl.
3aBUCUMOCTh TEMIIEPATYpPHI
KUTIEHUSI OT aTMOC(EPHOTO
JTaBJICHMUS.

Bnaxnocts Bo3ayxa.
DHeprus TormBa. Y eiabHas
TEIUIOTa CTOPaHUSI.
[TpunHIHIBEI paOOTHI
TerioBbIx ABurarenend KII1/]
TEIJIOBOTO IBUTATEIIS.
TennoBele ABUTATENN U
3alIUTa OKPY>KAIOIIEH CpeIbl.
3aKOH COXpaHEHUs U

MPEBPAILCHUS SHEPTUU B
TEIUIOBBIX MPOIECCAX.

O6ocHOBaHMe NPaBUI U3MEPEHUS
Temneparypbl. CpaBHEHHE
Pa3IUYHBIX CIOCOOOB U3MEPEHUS U
KA TEeMIIePaTypBhI.

HaGmronenne u 00bsACHEHHE ONBITOB,
JEMOHCTPHUPYIOIIUX U3MEHEHUE
BHYTPEHHEH YHEPIUHU Tesa B
pe3yInbTarte Terionepeaadn u
paboThl BHEITHUX CHIL.
HaGumonenue u

00BSICHEHHE OMBITOB,

o0cyxaeHue

MPAKTHYECKUX CUTYaIlHii,
JEMOHCTPHPYIOIIHUX

pa3ITUYHBIC BUJIBI

TEIUIONEPEIaun:
TETUIONPOBOIHOCT,

KOHBEKIIHIO, H3JTyUYCHHE.
UccnenoBanue sBieHus
Ter1000MeHa MpU CMEIINBAHUU
XOJIOJTHOW U TOPsTYE BOJBI.
Habmonenue yctaHoBneHus
TETUIOBOTO PAaBHOBECHS MEXKTY
ropsiue U XOJOJTHON BOJOM.
Onpenenenue (M3MepeHue)
KOJIMYECTBA TETUIOTHI, TIOTYICHHOTO
BOJIOH IpH TETII000MEHE ¢
HarpeThiM METAITUIECKUM
nunuHIpoM. OnpeseneHne
(u3MepeHue) yaenbpHoi

AHanu3 cutyauui
MPAKTUYECKOr0 UCTIOIb30BAHUS
TEIJIOBBIX CBOMCTB BEIISCTB U
MaTepualioB, HAIPUMEP, B LETAX
AHEPTOCOCPEIKCHNUS
TEILJIOU30JISINS,
SHEprocOeperaronfe KPhIIIu,
TEPMOAKKYMYJIATOPHI U T. 1.
HaOnronenue sBieHui
HCTIApEHUS U KOHJICHCAIIMH.
Uccnenosanue npouecca
WCIIapeHUsl Pa3IUYHbIX

JKUIIKOCTEN.




TEIIOEMKOCTH BEILIECTBA.

Pemenue 3amau, cBSI3aHHBIX C
BBIYHCIICHUEM KOJIMYECTBA

TEIUIOTHI U TETNIOEMKOCTU TIpU
TEIIooOMeHe.

AHanu3 cUTyaluil mpakTUIecKoro
WCIOJIb30BAaHUS TETUIOBBIX

CBOICTB BEILIECTB U MaTEPHAJIOB,
Hampumep, B HEAX
9HEprocOepeKeHUsI:
TETUTOU3OJISIIIHS,
SHEprocOeperarIme KphbIiiy,
TEPMOAKKYMYJISTOPBI U T. 1.
Habmronenue siBiaeHuii ncnapeHus

Y KOHJCHCALIUU.

HccnenoBanue npoiecca ucnapeHus
Pa3IMYHBIX KUJIKOCTEH.
OObscHeHue SBICHUN UCTIAPEHUS U
KOHJICHCAIIMA Ha OCHOBE aTOMHO-
MOJIEKYJISIPHOTO yYCHHSI.
HalGmronenue u o0bsacHeHNe
Tporiecca KUTIEHUs, B TOM YHCIIe
3aBUCHMOCTH TEMIIEPaTyPhl KHIICHUS
OT JIaBJICHHUS.

Omnpenenenue (M3MEpEHUE)
OTHOCHUTEIIHOM BJIAKHOCTH BO3yXa.
Habmonenue nporiecca riaBieHus
KPUCTAJTAYECKOTO BEIECTRA,
Hampumep, 1paa. CpaBHEeHHE




MIPOLIECCOB TLIABJICHHUS
KPUCTAJUTMYECKUX TE U
pa3MAT4YCHUS TP HArPEeBaHUU
aMOp(HBIX TeJ.

Omnpenenenue (M3MEpEHUE)
YIIEIBHOM TEIUIOTHI IUIABJICHUS JIBA.
OObsicHEeHUE SBIICHUMA

TUTABJICHHS U

KpUCTAJTU3AI[IU Ha

OCHOBE

aTOMHOMOJIEKYJISIPHOTO

yUCHHUSI.

Pemenne 3amad, CBSI3aHHBIX C
BBIUMCJIEHUEM KOJIMYECTBA TEIIOTHI
B IIpolieccax TEIUIONEepeaun pu
IJIaBJIEHUU U KPUCTAJUIN3AlINH,
WCIIapEHUU U KOHJIEHCAuU. AHAIU3
CUTYyalMi MPAKTUYECKOTO
TIPUMEHEHUSI SIBJICHUH TUIaBIICHUS U
KpUCTaJJIN3alli, Halpumep,
MOJIy4€HUE CBEPXUHCTHIX
MaTepuajoB, COJIEBas IPeKa u Jp.
Amnanu3z paboThl U 00bsSICHEHHE
MPUHIHUIIA JEHCTBUS TEIJIOBOTO
nBuratens. Beiuncnenue koauyecTsa
TEIUIOTBI, BBIIEISIOLIETOCs IpU
CrOpaHuU pa3IuvyHbIX BUIOB
torumiBa, ¥ K111 aeurarens.
OO0cyxIeHrne YKOJIOTHUECKUX
MIOCJIEZCTBUI UCIIOJIb30BAHUS




JIBUTaTEJIe BHYTPEHHErO CrOPaHUsI,
TEIJIOBBIX ¥ THAPOIJIEKTPOCTAHIUH.

Hroro no pazneny
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Pa3nen 2. DjekTpuyeckue 1 MAarHUTHbIE SIBJIEHUS

2.1

DNEeKTpUYECKue
3apsiibl. 3apsyKEHHbIE
Tena v ux
B3aMMO/JICVICTBHUE.

7

Onexrpuszauus Ten. /[sa
poJia AEKTPUUECKUX
3apsa0B. BzaumoencTaue
3apsKEHHBIX TEJ.

3akon KysnoHa (3aBUCHMOCTD
CHJIBI B3aMOJICHCTBHUS
3apsSOKEHHBIX T OT
BEJIMYUHBI 3aPsII0B U
paccTOSHUS MEXY TEJIaMH).
DIIEKTPUYECKOE MOJIE.
Hanpsixéanocts
ANEKTPUYECKOTO TIOJISL.
[TpunHIMn cynepno3uiuu
JNEKTPUYECKUX MOJIEN (Ha

Habmonenue u npoBeeHue
OMBITOB MO 3JIEKTPU3ALUH TEJ NPU
COTMPUKOCHOBEHUH M MHIYKIIHEH.
HaGmronenue u 00bsICHEHUE
B3aUMOICUCTBUS OTHOUMEHHO U
Pa3sHOMMEHHO 3apsHKEHHBIX TEIl.
OObsicHeHre TPUHIIUIIA TeWCTBUS
anekTpockona. OObICHEHNE
SIBJICHUH JIEKTpU3ALUU TPU
COTIPUKOCHOBEHUH TEJI U WHIYKITUEH
C HCIIOJIb30BaHUEM 3HAHHI O
HOCHUTENAX JEKTPUUYECKUX 3aPSAT0B
B BellecTBe. Pacrio3Hasanue u

HaGnronenue u npoBeneHue
OIBITOB 10 3JEKTPU3ALMHU Tell
MIPU CONTPUKOCHOBEHUH U
WHIYKIACH.

Habmtonienue u o0bsicHeHNE
B3aWMOJICHCTBHS OTHOUMEHHO U
Pa3sHOMMEHHO 3apsKEHHBIX TEIl.
OObscHEeHNE NpUHLUIIA 1eHCTBUS
anekTpockona. OObsICHEHHE
SBJICHUM AJIEKTPU3ALUU TIPH
COIPUKOCHOBEHUH TN U
MHAYKIHEH C UCIOJIb30BAHUEM
3HAaHUI 0 HOCUTEIISIX
AIIEKTPUUYECKUX 3apsI/IOB B




KayeCTBEHHOM YPOBHE).
Hocurenu snekrpuyeckux
3apsAa0B. DJIEMEHTAPHBIN
UIEKTPUUECKUIl 3aps.
Ctpoenue aToma.

HpOBOI[HI/IKI/I H JUSJICKTPHUKH.

3aKoH COXpPaHCHUA
OJICKTPHUYCCKOI'0 3apsaa.

00BSCHEHHE SIBJICHUH JICKTPU3AIUN
B MTOBCETHECBHOM JKU3HU.
HaOmronenue u o0bsicHEHNE
OTBITOB, MJUTFOCTPUPYIOIIUX 3aKOH
COXPAHEHUS JICKTPUUYECKOTO
3apsiia.

HaOmroeHue OmnbITOB 10
MO/JIETTMPOBAHUIO CHJIOBBIX JIUHUN
3IEKTPUUYECKOTO TIOJIA.
HccnenoBanue aeicTBUS
3JIEKTPUYECKOTO TOJISI Ha
MPOBOJIHUKH U TUDJICKTPUKH.

BCIIICCTBC.

2.2

ITocTostHHBII
ANEKTPUYECKUI TOK
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DNEKTPUYECKU TOK.
VYcioBus CylecTBOBAHUS
ANEKTPUYECKOTO TOKA.
HcTouHuky MOCTOSIHHOTO
Toka. JleicTBus
ANEKTPUYECKOTO TOKA
(TemnoBoe, XUMUYECKOE,
MarHuTHOE).
DNEeKTPUUECKU TOK B
KHUJKOCTAX U razax.
DneKTpuyecKas 1erb.
Cuiia Toka. DIeKTpuYecKoe
HanpspKeHUe.
ConpoTuBneHue
IIPOBOJHUKA. Y IEJILHOE
COIIPOTHBIICHUE BETIECTBA.
3axon OMa a1 yyacTka
nenu. IlociaenoBaTenbHoe U
napajiebHOe COeTMHEHNE

HabGmronenre pa3mudHbIX BUIOB
JENUCTBUSI DTIEKTPUYECKOTO TOKA U
oOHapyKeHHE ITUX BUJIOB
JIICHCTBHS B IIOBCEIHCBHOM KH3HU.
Habmroenre BO3SHUKHOBEHHUS
ra3oBOro paspsijaa u
3JIEKTPUUYECKOTO TOKA B KUIKOCTH
COopka 1 ucnslTaHue
AIEKTPUYECKOM 1NN TTOCTOSTHHOTO
TOKa.

N3mepenue cuibl Toka
ammepmerpoM. M3mepenue
AJIEKTPUIECKOTO HATIPSKEHUS
BOJIBTMETPOM.

[IpoBenenue 1 0OBSICHEHUE OIBITOB,
JEMOHCTPUPYIOLIUX 3aBUCUMOCTD
3JEKTPUUYECKOTO COMPOTUBIICHUS
MMPOBOJIHHUKA OT €T0 JIJTUHBI,

Hab6mronenue pa3anyHbIX BUIOB
JIEACTBHS SJIEKTPUUECKOTO TOKA U
oOHapyKeHHE ITUX BUJIOB
JNIEUCTBHS B IOBCECIHEBHOM
»kn3Hu. HabOmronenue
BO3HUKHOBEHHSI Ta30BOTO pa3psjia
1 AJIEKTPUYECKOr0 TOKa B
xuakoctu COOpKa M UCTIBITAHHUE
ANEKTPUYECKOMN LETH
IMOCTOSTHHOTO TOKa.




MpoBOIHUKOB. PaboTa n
MOIITHOCTH 3JICKTPUIECKOTO
ToKa. 3akoH J[koymsi—
Jlenna.

DneKTpuuecKue Henu u
MOTPEOUTENH PIEKTPHUUECKOM
sHepruu B ObIiTy. KopoTkoe
3aMbIKaHHUE.

IIJIOIIA I TTOTIEPEYHOTO CEUCHUST U
Marepuasna.

HccnenoBanmne 3aBUCUMOCTH CHJIBI
TOKa, IPOTEKAIOIIEr0 Yepe3
pe3ucTop,

OT COMPOTHUBIICHUS pPE3UCTOpa H
HaIPsOKEHUS Ha PE3UCTOPE.

Pemrenue 3ama4d ¢ HCIOIb30BaHUEM
3aKOHa

Jxoyna—Jlenna.

2.3

MaruuTtHbIe SIBICHUS

ITocTostHHEBIE MATHUTEL.
BzaumopeiicTBue
MOCTOSIHHBIX MarHUTOB.
MarauTtHOE Tone.

MarsuTtHoe 1mone 3eMiIn 1
€ro 3Ha4YCHHE JJIS JKU3HU Ha
3emite. OmbIT Dpcrena.
MarsuTHoe IoJIe
3JIEKTPUYECKOTO TOKA.
IIpuMeHeHue
3J€KTPOMAarHuTOB B
TexHuke. JlericTBue
MarHuTHOTO MOJIS Ha
IPOBOJHHUK C TOKOM.
DNEeKTPOABUTATEND
MOCTOSIHHOTO TOKa.
Hcnons3oBanue
3JEKTpOJIBUTaTene B
TEXHUYECKUX YCTPOUCTBAX U
Ha TPaHCHOpPTE.

HccnegoBanue MarHuTHOTO
B3aMMOJIEHCTBHS IMOCTOSIHHBIX
MAar"HuToOB.

I/I3y‘IeHI/IC MArdimuTHOTI'O I10JIA
IIOCTOSSHHBIX MAariHuToOB HpI/I nx
00BEAMHEHNH U Pa3/ICTICHUH.
HccnegoBanne MarHuTHOTO
B3aHMOHCﬁCTBHﬂ ITOCTOSHHBIX
MAarHuToOB.

I/I3yquI/Ie MArdimuTHOTI'O I10JIA

MMOCTOAHHBIX MAarHuTOB ITPU UX
00BEAMHEHNH U Pa3/IeTICHUH.
[IpoBenenue OnbITOB 110
BHU3yaJIM3al1U OIS OCTOSIHHBIX
Mar"uToB.

HccnenoBanne MarauTHOro
B3aUMOJEUCTBUSA ITIOCTOSHHBIX
MAarHuToOB.

I/I3yquHe MAardHuTHOTI'O I10JIs1
ITIOCTOAHHBIX MAarHuTOB HpI/I nux
O6’I)€)II/IHCHI/II/I 158 paSI[eJ'IeHI/II/I.
HccnenoBanne MarainTHOTO
B3aHMO)1€ﬁCTBHﬂ ITOCTOAHHBIX
MAar"dmToOB.




N3ydenue sBieHUs
HaMarHM4YMBaHUS BEIICCTBA.
Uccnenosanue nencTaus
AJIEKTPUYECKOI0 TOKA Ha
MarHUTHYIO CTPEJIKY.
[IpoBeneHue onpITOB,
JIEMOHCTPUPYIOIIHNX 3aBUCUMOCTb
CHUJIbI B3aUMOJICHCTBUSA KaTYLIKH C
TOKOM M MarHuTa OT CHUIBI U
HaIlpaBJIEHUs TOKA B KaTyLIKE.
AHanu3 cuTyaluui NpakTU4ecKoro
MIPUMEHEHHUS JICKTPOMArHuToB (B
OBITOBBIX TEXHHYECKUX
YCTPONCTBAX, TPOMBIIIUICHHOCTH,
meaunune). M3yuenue nerictBus
MarHUTHOTO TOJII Ha MPOBOJIHUK
C TOKOM.

N3yuenue nercteust
anexkTpojBurarens. Mzmepenue
KIIJI anexkTpoaBUraTenbHOM
YCTaHOBKH.

Pacno3naBanme u aHamm3
Pa3ITUYHBIX MpUMEHEHU N
AJIEKTPOJBUTATENCH

(TpancnopT, OBITOBBIE
YCTpOWCTBA U JIp.)

N3ydenue sBieHUs
HaMarHWYMBaHUS BEIIECTBA.
Uccnenosanue neicTsus
AJIEKTPUYECKOTO TOKA Ha
MarHUTHYIO CTPEJKY.

[IpoBenenue onpITOB,
JIEMOHCTPHUPYIOIINX 3aBUCUMOCTh
CHJIbI B3aUMO/ICUCTBUS KATYIIKUA C
TOKOM Y MarHuTa OT CHJIbI U

HaITpaBJICHHUA TOKA B KATYIIKE.




24 DJIeKTpOMarHuTHas 4 OnbiTel @apajnes. SABnennre | ONbITHI 110 UCCICTOBAHUIO SABICHUS
WHIYKITAS AJIEKTPOMATrHUTHOMN AJIEKTPOMArHUTHON WHYKITUU:
unaykiuu. [Ipasuio JleHna. | uccienoBanue n3sMeHEHHH 3HAYEHUS
DIIeKTPOTreHepaTop. W HaIlpaBJICHUS WHIYKIIMOHHOTO
TOKA.
Cnoco0ObI oTydeHUs
ANEKTPUIECKON SHEPTHH.
DJIEKTPOCTAHIIUNA Ha
BO300HOBIIIEMBIX
HMCTOYHHMKAX YHEPTHUH.
Hroro mo pazueny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB 68

[10 ITIPOT'PAMME




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne n/m P Konrpoubusie IIpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHH4YeCKOe ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 2 1
SAMMOACHCTBHE TeX 0 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMIECKHE KONEOaHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M . 8 1 3
CXBHHHECKAE BONHEI. 3BYX https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Pasznen 3. BJICKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJE U 6 9 bubnuotexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nen 4. CBeToBbIe SAIBJICHUS

4.1 3aKOHBI pacIpOCTPAHEHHUs CBETa 6 2 bubnnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3zgea S. KBanToBbI€ siBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApPa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu 7 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-0000 A0 IIM I MOYJIb
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 27
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Ne HauMenoBanue KouunuvectBo | IIporpammHuoe cogepxanne | OCHOBHbIE BUBI J€AITEJIbHOCTH OcHoBHBIE BUABI AeITEILHOCTH
n/n pa3iesioB U TeM 4acoB 00y4Jaroumuxcs oOyuaromuxcsa ¢ OB3
Y4eOHOro npeamera
1.1 | Mexanuueckoe 10 MexaHnudeckoe ABIKEHHE. | AHaiIM3 B 00CYX/IeHUE pa3InyHbIX | AHAIH3 U 00CYXK/IEHUE Pa3IMYHBIX
ABHKCHHUC u MatepuanbHas Touka. IIPUMEPOB MEXAHUYECKOIO IIPUMEPOB MEXAHUYECKOI0
CIIOCOOBI ero Cucrema otcuéra. JBHIKCHHUS JIBHIKCHHUS
OIMCaHUs OTHOCHUTEIBHOCTD
OO0cyxaeHre rpaHuil OO0cyXaeHne rpaHull
MEXaHUYECKOT'O IBUKECHUS.
MPUMEHUMOCTH MOJIETN MPUMEHUMOCTH MOJIETN
PaBHomepHOE
MPMOTHHEHHOE JBIIKEHIIE. «MaTepuajbHas TOUKay. «MaTepuagbHas TOUKay.
HepaBHOMepHOE Onucanue MEXaHUIECKOTO Onucanre MEXaHUIECKOTO

PSMOJIMHEMHOE IBUKEHUE.
CpenHsisi © MTHOBEHHAs
CKOPOCTb TeJIa IIPU
HEPABHOMEPHOM JBH)KECHHUHU.
Yckopenue.
PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE IBUKECHHUE.
CBobosHOe najieHue.
Onpitel ["anunes.
PaBHOMEpHOE nBMXKEHUE

1o okpyxHoctu. Ilepnon

Y 9acToTa OOpaIieHusl.
JInneliHas n yriosas
CKOPOCTH.
[lenTpocTpemMuTenbHOE
YCKOPEHHE.

JIBUKCHHSI PA3JTHYHBIME CIIOCO0aAMU
(ypaBHeHHe, Tabnuua, rpaguk).
AHanu3 KU3HEHHBIX CHUTYaIluid, B

KOTOPBIX MMPOABJIACTCA
OTHOCUTCIBHOCTD MCXAaHHUYCCKOI'O
JABUXXCHUA.

Haburoienne MmexaHn4eckoro
JIBMDKEHUS TeJIa OTHOCHTEIIEHO
pa3HbIX Ten oTcuéra. CpaBHEHHE
IIyTEN U TPACKTOPUN JBHKEHUS
OJIHOTO U TOTO K€ TeJa
OTHOCHTEIJIBHO Pa3HbIX TEJI OTCUETA.
Amnanu3 tekcta [Nanunes 06
OTHOCHTEIIEHOCTH JIBUKCHUS;
BBINOJIHEHHUE 3aJIJaHUH IO TEKCTY
(CMBICIIOBOE UTEHUE).
Onpenenenne CpeIHEl CKOPOCTH
CKOJIBXKEHUS OpYyCKa WU IBUKEHUS

HIapHUKa [0 HAKJIOHHOW IJIOCKOCTH.

JBUKCHHSI PA3JTMIHBIME CITIOCO0aAMHU
(ypaBHeHue, Tabnuna, rpaguk).

AHanM3 KU3HEHHBIX CHUTYaIlWi, B
KOTOPBIX TIPOSIBIISICTCS
OTHOCHUTEIILHOCTh MEXaHHUYECKOTO

JABYOKCHUA.




Ornpenenenue

YCKOpEHUsi Tejla  IpHU
PaBHOYCKOPEHHOM

ABHUKCHUN 8 (0)
HAKJIOHHOM TJIOCKOCTH.
H3mepenue nepuoaa U 4aCTOThI
oOparlieHus Tesa o OKPYKHOCTH.

Omnpenenenue CKOpOCTU
PaBHOMEPHOTO JIBUYKEHUS TeJla 10
OKpY’KHOCTH. Penienue 3anaq Ha
olpesieNIeHue KHHEMaTHUECKUX
XapaKTEPUCTUK MEXAHUYECKOTO
JBUKEHUS PA3JIMYHBIX BUJIOB.
PacnioznaBanue u npuoOImKEHHOE
ONMCaHUE PA3INYHbBIX BUIOB
MEXaHUYECKOI'O IBUKEHUS B
MPUPOJIE U TEXHUKE (HA MpUMepax
CBOOOIHO MAJAIOIIMX TEIl,
JIBUKEHHUSI )KUBOTHBIX, HEOECHBIX
TeJI, TPAHCTIOPTHBIX CPEJCTB U JP.)

1.2

B3aumonaelicTtBue Tei
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ITepBbiit 3ak0oH HproTOHA.

Bropoii 3akoH HeroToHA.
Tpernii 3akoH HproToHA.
[IpuHnun cyneprno3unumn
CHIL

Habmroienue u o0cyxaeHue
OTBITOB C JBIKEHHEM Tella MPU
YMEHBIIEHUH BIUSHUS IPYTUX
TEJ, IPEMATCTBYIOMIAX
JBU)KCHUIO. AHAJIM3 TEKCTa
["anunes ¢ onucaHueM

Habmronenue u o0cyxaeHne
OTIBITOB C JBM)KEHUEM Telia TPU
YMEHBUIEHUU BIUSHUSA IPYTUX
TCJI, MPEIIATCTBYIOIUX ABHUKCHUIO.
Amnanu3 texcta [Namues ¢
OTMCAaHUEM MBICIIEHHOTO




Cuiia ynpyroctu. 3aKoH
I'yka. Cuna TpeHus: cuia
TPEHUSI CKOJIbKEHHUSI, CUJIa
TPEHUS TOKOSI, APYTUE BUJIbI

TpPEHUSI.

Cuma TSOKECTH W 3aKOH
BCEMHUPHOTO TATOTEHHSL.
Yckopenue CBOOOIHOTIO

najgeHus. J[Bu>keHue IMaHeT
Bokpyr Connua. Ilepas
KOCMHYECKast CKOpOCTb.
HeBecoMocTe u meperpysku.
PaBHOBECHME  MaTepuanbHOI
TOUYKH. AOCOIIOTHO TBEpPIOE
Teno. PaBHOBecue TBEPIIOrO
Tella C 3aKPEIUIEHHOM OChIO
BpalieHusi. MOMEHT CHJIbI.
HenTtp TsKECTH.

MBICJIIEHHOTO SKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH
WHEPIMH; BBITIOJTHEHUE 33 JaHHI
10 TEKCTY (CMBICIIOBOE UTEHUE).
OO6cyx1eHrne BO3MOKHOCTH
BBITTOJIHEHHSI 3aKOHA HHEPIIUU B
Pa3JIMYHBIX CUCTEMAX OTCUETA.
Habnronenue u o0cyxaenne
MEXaHUYECKUX SBJICHHH,
[IPOUCXOASAIIUX B CUCTEME OTCUETA

«Tenexka» pu eé
pPaBHOMEpPHOM u
YCKOPEHHOM JBYKEHUH
OTHOCHTEJIBHO KaOuHeTa
buzukn.

JIlercTBUA C BEKTOpaMU CHJI:
BBITIOJIHEHUE 3aJIaHUN 10
CJIOKEHUIO U BLIYUTAHUIO

BEKTOPOB.
Habmtonenue n/unm nposeaeHue
OMBITOB,  JEMOHCTPHUPYIOLINX

3aBUCUMOCThH YCKOPEHHS Teja OT
MPUIIOKEHHON K HEMY CHJIBI.
Ananus u o0bsICHEHHUE SIBIIEHUI
C UCIOJIb30BAaHUEM BTOPOTO
3akoHa HeroToHa. Pemnenne
3aJ1a4 ¢ UCIOJIL30BaHIEM
BTOpOTo 3akoHa HproTOHA M
MIpaBUJIa CIOXKEHUS CHJI.

IKCIIEPUMEHTA,
000CHOBBIBAIOIIETO 3aKOH
WHEPLIUHY; BBITIOJHEHHE 3aJaHUI
10 TEKCTY (CMBICIIOBOE UTCHUE).
OO6cyxeHrne BO3MOKHOCTH
BBITNOJTHEHHSI 3aKOHA UHEPILIMH B
pa3IMYHBIX CUCTEMAX OTCUETA.
Habmionenue u obcyxaenue
MEXaHUYECKUX SBIICHUH,
IIPOUCXOSIINX B CUCTEME OTCUETA
«Tenexka» pu eé
PaBHOMEPHOM U YCKOPEHHOM
IBUKEHUH  OTHOCHTEIBHO

KaOuHeTa PU3UKH.




Omnpenenenue KECTKOCTU
NPY)XUHBI. AHAJIM3 CUTYyallui, B
KOTOPBIX HAOIIOAI0TCS

yrpyrue aedopMaiuu, 1 ux
00BSCHEHUE C UCTIOJIB30BAHUEM
3akoHa ['yka.

Pemenwe 3a1a4 ¢ MCNOIL30BaHUEM
3akoHa ['yka.

UccnenoBanue 3aBUCUMOCTH CHJTbI
TPEHHSI CKOJIBLKCHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHSI.
OOcyxIeHne pe3ybTaToB
uccaenoBanus. OnpeneneHue
kod(duimenTa TpeHUs
CKOJIbXKCHUSI.

I/I3MepeHI/Ie CHUJIbI TPCHUS ITOKOA.




Pemenwe 3a7a4 ¢ MCIOJIb30BaHUEM
(hOpPMYJIBI IS CHITBI TPEHUS
CKOIBKEHUS.

AHann3 IBUKEHUS TEN TOJIBKO MO
JIENCTBUEM CHUJIBI TSHKECTH —
cBoOoaHoro majgeHus. O0bsICHEHUE
HE3aBHCUMOCTH YCKOPCHUS
CBOOOIHOIO MaJECHHS OT MAacChI
tena. OLeHka BETMYUHBI CHIIBI
TATOTEHUS, ACUCTBYIOIIEH MEX Ty
JIBYMsI TeJlaMu (JUIs pa3HbIX Macc).
AHanus IBIKEHUs

HEOECHBIX TEI IO

JIEHCTBHEM CHUIIBI

TATOTEHUs (C

HCIIOJIE30BaHHEM
JIOITOTHUTEIBHBIX

HMCTOYHHUKOB WH(OpMaIum).
Pemenue 3amad ¢ HCIOJIB30BaHUEM
3aKOHA BCEMUPHOT'O TATOTEHUS U
dbopmysbl TS pacyéTa CUIIBI
TSOKECTH. AHAJIN3 OPUTHHAILHOTO
TEKCTa, OIHUCHIBAIOIIIETO
MIPOSIBIICHUS 3aKOHA BCEMHPHOTO
TSATOTEHMS; BBIIIOJHECHHE 3aJaHHI
10 TEKCTY (CMBICIIOBOE YTEHHE).
Hab6mronenue u o0cyxnenne
OIIBITOB 110 M3MEHEHHMIO Beca Tella
MIPH YCKOPEHHOM JIBH)KEHUH.

AHanu3 IBMKCHUS TEJI TOIbKO IO
IEMCTBHEM CHIIBI TSIKECTH —
cBoOoaHOrO nageuusa. O0pscHEHUE
HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO IMaJ€HHUS OT MACChI
tena. OLeHKa BEIIMYUHBI CHIIBI
TATOTEHMS, JCHCTBYIONICH MEXKIY
JIBYMS TelaMu (IIJIs1 pa3HbIX Macc).
AHanu3 IBHKEHUS

HeOECHBIX TEJI IO

JIEMCTBUEM CHUJIBI TATOTEHUS

(c ucnosp30BaHUEM
JIOMOJIHUTEIbHBIX

HMCTOYHHKOB UH(MOpMAIUN).




AHanu3 yclnoBUid BO3HUKHOBEHUS
HEBECOMOCTH U TIEPETPY3KH.
Pemenue 3amau Ha onpeencHue
Beca Teja B Pa3JIMYHBIX YCIOBHSX.
AHanmu3 cuwi, JACUCTBYIOIIMX Ha
TEJ0, MOKOAIEECs Ha OTope.
Omnpenenenue NEHTpa THKECTH
Pa3IUYHBIX TEJ.

1.3

3aKOHBI COXpaHCHHA

10

Nmnynsc tena. M3menenue
nMIrynbca. Mmnynbsc cuibl.

3aKoH COXpaHEHHUs
UMITYJIbCA. PeakTuBHOE
TIBMKEHHE.

Mexanunueckas pabota u
MoIHocTh. PaboTa cu

TSYKECTH, YIIPYTOCTH, TPEHMUS.

CBs13b DHEPTUH U PaOOTHI.
[ToTrenumaneHas sHEpPIrUst
TeNa, HOIHATOr0 HaJl
MTOBEPXHOCTBIO 3EMIIN.
IloTenunanpHas 3HEprus
C)KAaTOM MPY>KUHBI.
Kunernueckas sHeprus.
Teopema 0 KHHETHYECKON
9HEPruu. 3aKOH COXpPAaHEHUS
MEXaHUYECKON SHEPIUH.

HabGnronenne wu  oOcyxaeHHe
OIIBITOB, JEMOHCTPUPYIOLIHUX
nepeaady — MMITyJbca pH

B3aMMOJCHCTBUM T, 3aKOH
COXpaHEHUst

abCOJIFOTHO

UMIyJIbCa  TpHU
yupyrom u
HEYNPYroM B3aUMOJICHCTBUU TEJI.
AHanu3 cuTyanuii B
OKPY’KaIOIIEH )KU3HU C
HCIOJIL30BAHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.
Pacrio3naBanmne SBineHUS
PEaKTUBHOTO JABMKEHUS B IPUPOJE
1 TEXHHKE.
[Ipumenenue 3aKkoHa COXpaHEHUS
MMITyJIbCa JJIs1 pacuéra pe3yiabTaToB
B3aUMOJICHCTBUS TN (Ha IpuMepax
HEYNpyroro B3auMOJICHCTBUS,
YOPYroro MeHTPaTbHOTO

HabGmonenue u  oOcyxaeHue
OIIBITOB, JEMOHCTPUPYIOILINUX
nepenadyy — UMILyJIbCa npu

B3aUMOACUCTBUHM  TEII, 3aKOH
COXpaHEHUS

a0COJIFOTHO

HUMITyJIbCa npu
yupyrom u
HEYNMPYTrOM B3aUMOJCHCTBUU TeJ.
AHanu3 cutyanuii B
OKPY’KaIOIEeH KU3HU C
HCIOJIb30BAHUEM 3aKOHA
COXpaHEHHUs UMITYJIbCa.
Pacno3naBanue sSBiICHUS
PEaKTUBHOTO JBWXEHUS B IPUPOJE U
TEXHHUKE.




B3aMIMOJICHCTBHUS IBYX OJMHAKOBBIX
TEJ, OJTHO U3 KOTOPBIX
HETOABUKHO).

Pemienue 3a1a4 ¢ UCMOJIb30BaHUEM

3aKOHA COXPAaHEHUs HMITYJIbCa.
Onpenenenne paboOThl CHIIBI
YOPYrOCTH  IIPH IOABEME
rpy3a C HCIOJb30BaHUEM
HEIOJIBUKHOTO u
MOJIBMYKHOTO OJIOKOB.

N3mepenne MOIHOCTH.
U3zmepenne IOTEHIINAJILHON

SHEPruu yIpyro
ne(pOPMHUPOBAHHONW  MPYKUHBI.
Nsmepenne KUHETUYECKON
JHEPIUM  Tela 1o  JJIMHE
TOPMO3HOTO IIyTH.
DKCepuMEHTaIbHOE CPaBHEHUE
WU3MEHEHUS OTEHIIUAIBHON 1
KMHETUYECKOU DHEPruil Teia pu
JIBUKEHHH 10 HAKJIOHHOU
IJIOCKOCTH. DKCIEPUMEHTAIbHAS
IIPOBEPKA 3aKOHA COXPAHECHUS
MEXaHUYECKON YHEPTUU TIPH
cBOOOIHOM TazieHuu. [IpumeneHmne
3aKOHA COXPAHEHMS] MEXaHUYECKOM
JHEPIUuH Ul pacuéra

HOTEHIIMAIHLHON U KHHETUUECKOU




SHeprui rena. Penienue 3amad ¢
UCIIOJIb30BAaHUEM 3aKOHA
COXPaHEHHsI MEXaHUYECKON

SHEPrHH.

N3MepeHne KUHETHYECKOM
SHEPIUHM Tela II0 JUIMHE
TOPMO3HOTO ITyTH.

OKCHepUMEHTAIbHOE CPaBHEHUE
W3MEHEHUS TOTEHINAIBHON 1
KMHETUYECKOW DHEPruil Teia pu
JIBUKEHUH 110 HAKJIOHHOMN
MJIOCKOCTH. DKCIIEpUMEHTAJIbHAS
IIPOBEpKa 3aKOHA COXPAHEHUS
MEXaHUYECKOW DHEPTUU IIpU
cBoOoaHOM TasieHuu. [Ipumenenue
3aKOHA COXPAHEHUS] MEXaHUYECKON
JHEpPruu Ui pacyéra
MOTEHLMAIBHON U KUHETUYECKOU
sHeprui tena. Peuenue 3amau ¢
HCIIOJIb30BAaHUEM 3aKOHA
COXpaHEHUs] MEXaHUYECKOMN
SHEPIUH.

N3mepenune KnHeTHYeCKon
SHEPIWM Tejld 0 JUIMHE
TOPMO3HOTO IIyTH.
OKCIIEpUMEHTAJIBHOE CPAaBHEHUE
M3MEHEHUS IOTEHLIUAIbHON U
KMHETUYECKOW DHEPIUuil Teia Ipu
JBUKEHHUH 110 HAKJIOHHOM
IUIOCKOCTH. DKCIEpPUMEHTAIbHAS
IIPOBEPKA 3aKOHA COXPAHECHMS
MEXaHUYECKON YJHEPTUU TIPH
¢BOOOIHOM ITaJECHUH.
IIpuMeHeHne 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPTUU IS
pacuéra NoTeHUUAIBHOU U
KWHETHYECKON SHEpPrui Tena.
Pemenue 3agau ¢
HCIIOIb30BAaHUEM 3aKOHA

COXpPAHEHHUS MEXaHUYECKOU




SHEPIUH.

Hroro no pasaceiny

40

Pa3zgen 2. MexaHnnuecKue KoJ1e0aHusd U B

OJIHBI

2.1

Mexannueckue
KOJIEOaHU

7

KonebarenbHoe NBUKEHHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOaHUM: TIePHO/I,
4acTOTa, aMIUTUTY/1a.
Marematudeckuii u
MPYXUHHBIA MasTHUKU.
[IpeBpamienue 3Heprun npu
KO0JIe0aTeIbHOM JIBUIKCHHUU.
3aryxaromiue KoueOaHusl.
BreinyxaeHHbIe KoeOaHusl.
Pe3oHnanc

Habnronenue koaebaHuii Mo
JNEUCTBHUEM CHJI TSHKECTH U
YIOPYTOCTH U OOHApYKEHUE
MOJOOHBIX KOJIEOaHUH B
OKpYXaroliem Mupe. AHanus3
KosneOaHuil Tpy3a Ha HUTH U Ha
npyxuse. OnpeneraeHne 4acTOThI
KoJIeOaHHMI MaTeMaTHYECKOrO U
MPYXKUHHOTO MasiTHUKOB.
HaOmronenne n o0bsICHEHNE
SIBIICHUSI PE30HAHCA.
HccnenoBanue 3aBUCUMOCTHU
neproja KojieOaHui 1o IBEMICHHOTO

HaGmronenne xojae0aHui moa
JNIEUCTBUEM CHII TSKECTH U
YIPYTOCTH U OOHApYXEHHE
IMOAOOHBIX KOJIEOAHUI B
OKpY>KaroIeM Mupe. AHamu3
KoJie0aHul Tpy3a Ha HUTH U Ha
npyxune. OnpenereHne 4acToThI
KOJIeOaHHMI MaTEeMaTUYECKOr0 U
IPYXKHHHOTO MasiTHUKOB.




K HUTH TPpy3a OT JUTHHBI HUTH.
[TpoBepka HE3aBUCUMOCTH TIEPHOIA
KoseOaHuil Tpy3a, MOABEIIEHHOTO K
JICHTE, OT MaCChI Tpy3a.
Hab6nronenue u o0cyxaenne
OTIBITOB, JIEMOHCTPUPYIOIITNX
3aBHCHMOCTH TIEpHO/Ia KOJIeOaHui
MPY>KUHHOT'O MAasiTHUKA OT MacChl
rpy3a 1 >KECTKOCTH MPY>KUHBI.
[TpuMeHEeHHEe MAaTEMAaTHIECKOTO U
MPYKUHHOT'O MasiTHUKOB B Ka4eCTBE
MOJICNICH JUIs OIMCAHMs KOJICOaHMi
B OKPYXKAIOIIEM MHUPE.

Pemenune 3aga4, CBSI3aHHBIX C
BBIYMCIICHHEM HJIH OL[CHKOM
4acToThl (eproia) KoyieoaHuit
N3mepenne yckopeHus

CBOOOHOTO MaJCHMUS.




2.2

Mexanndeckue
BOJIHBI. 3BYK

MexaHu4decKne BOJIHBI.
CBolicTBa  MEXaHUYECKHUX
BOJIH. [IpononbHbIC n
ronepeyHsie BOJNHBL JljinHa
BOJHBI M  CKOpPOCTh €€
pacnpoCcTpaHeHHUS.

MexaHU4ecKue BOJIHBI B
TBEPJIOM TEJIE,
CECMUYECKUE BOJIHBI.
3ByK. ['(pomMKOCTb 3ByKa U
BbICOTa TOHA. OTpakeHne

3ByKa. MH(Dpa3Byk n
yABTPa3BYK

Obnapyxenue u aHaIIN3

BOJIHOBBIX SIBIICHUM B

OKpY’KaloIIeM MHpe.
Habmoienue pacnpoctpanenus
MPOJOJBHBIX U MOMEPEYHBIX
BOJIH (Ha MOJICNIH) U
oOHapyXeHHe aHaJTOTMYHbIX
BUJIOB BOJIH B MPUPOJE (3BYK,
BOJIHBI Ha BOjie). Beruncienue
JUTMHBI BOJHBI U CKOPOCTH
pacmpoCcTpaHEHUS 3BYKOBBIX
BOJIH. DKCIIEpUMEHTAIIHOE
OTIpeieIeHNe TPAHUI] YaCTOTHI
CITBITIIAMBIX 3BYKOBBIX
kosneOanuii. Habnonenue
3aBHCHMOCTH BBICOTHI 3ByKa OT
Y4acTOTHI (B TOM YHUCIIE, C
MCIIOJIb30BAHNEM MY3BIKATbHBIX
uHcTpyMeHTOB). Habmonenue u
0OBSICHEHHE SIBJICHUS
aKyCTHYECKOTO PE30HAHCA.

OOHapy)XeHHE U aHAJTU3 BOJHOBBIX
SIBJICHUM B OKPYXKAIOLEM MHUpE.

Habmionenne  pacmpocTpaHeHUs
IPOJIOJIEHBIX U TONEPEYHBIX BOJH
(ma wMogmenu) U oOHapy>KeHHE
AQHAJOTUYHBIX BHJIOB BOJIH B
npupojie (3BYK, BOJHBI Ha BOJE).
BblunicieHue UIMHBI  BOJHBI U
CKOpOCTH pacrpocTpaHeHHS

3BYKOBBIX BOJIH.

AHann3 OpUrMHAIBHOTO TEKCTA,
MOCBAIEHHOIO UCII0JIB30BAHUIO
3ByKa (WM yIbTpa3ByKa) B
TEXHHKE (IXOJIOKAIMsl, YIbTPa3ByK
B MEJMIIMHE U Jp.); BHIIOJIHEHNE
3aJJaHUM 110 TEKCTY (CMBICIOBOE
YTEHUE)




Hroro no pazgeny
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Pa3zgen 3. DjieKTPOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI

3.1

9JI€KTpOMaFHI/ITH06
II0JIE U
OJICKTPOMAarHMTHBIC
BOJIHBI

6

DNEeKTPOMarHuTHOE
IoJIe.
DNeKTpOMarHuTHHIE
Boauel. CBoiicTBa
3JIEKTPOMArHUTHBIX
BOJIH. IIkama
3JIEKTPOMArHUTHBIX
BOJIH.
Hcnonn3oBanue
3JIEKTPOMArHUTHBIX
BOJH IJISI COTOBOH
CBSI3H.

DneKTpoOMarHuTHast
npupozaa CBeTa.
CkopocTb CBeTa.

BonHoBrle cBoiicTBa
CcBETa

[TocTpoenue paccyxaeHuid,
000CHOBBIBAIOIIUX B3aUMOCBSI3b
AIIEKTPUYECKOTO U MArHUTHOTO
noJjeH.

OKCHepUMEHTaIbHOE

M3y4YECHHUE CBOWCTB
AIIEKTPOMArHUTHBIX BOJH (B

TOM YHUCJIE€ C MOMOIIBIO
MOOUITBEHOTO TeIe(OoHa).

AHanau3 peHTI€HOBCKUX
CHUMKOB 4€JIOBEUECKOI0
opraHusma.

AHanu3 TEKCTOB, OTMCHIBAOIINX
MIPOSIBIICHUS DJIEKTPOMArHUTHOTO
W3JIYYCHHS B IPUPOJIE: )KUBBIC
OpTaHU3MBbI, U3ITYYCHHUS HEOSCHBIX
TeN (CMBICTIOBOE UTECHUE).
Pacno3naBanne u ananms
pa3IMYHBIX  TPUMEHEHUH
AJIEKTPOMATrHUTHBIX  BOJH

B TEXHUKE.

N3ydenune BOTHOBBIX CBOMCTB
cBera. Pemenue 3aiay ¢
UCIIONIb30BaHUEM GOpMYIT st

[TocTpoenue paccyxaeHui,
000CHOBBIBAIOIINX B3aUMOCBSI3b
ANEKTPUYECKOTO U MArHUTHOTO
MOJIEH.

DKCrepuMEHTaIbHOE
M3y4YEHHE CBOMCTB
AIEKTPOMArHUTHBIX BOJH (B
TOM YHUCJIE€ C MOMOIIBIO
MOOMIBLHOTO TenedoHa).
AHanm3 peHTreHOBCKHUX
CHUMKOB 4€JIOBEUECKOT0
opraHu3ma.




CKOPOCTH SJICKTPOMArHuTHBIX
BOJIH, AJIMHBI BOJIHBI 1 4YaCTOTHI
CB€Ta

Hroro no pazgeny

Pa3znen 4. CBeToBbBIC SIBJIEHUS

4.1

3aKOHbI PacCIpPOCTPAHEHHUS
cBeTa

JlyueBas mozeinb
cBera. Mctounnku
CBeTa.
[IpssMmonuneHOE
pacrpocTpaHeHue
cBeTa. 3aTMEHUs
Connua u JlyHsl.
OTtpaxxeHue cBera.
Iinockoe 3epkaiio.
3aKOH OTpaxeHus
CBeTa.

[Ipenomnenue cBera.
3aKOH MpeNIOMIICHUS

CBeTa. ITonHoe
BHYTpPEHHEE
OTpakeHue CBeTa.

HaGnionenue onsIToB,
JEMOHCTPUPYIOIIUX SIBJICHHUE
MIPSAMOJIMHEMHOTO
pacnpoCTpaHEHUs CBETA
(BO3HUKHOBEHHE TEHU U
MIOJIYT€HU), U UX
MHTEpIIpETALHUS C
MCIOJIb30BaHNEM TIOHATHUS
CBETOBOTO JIy4a.

OObscHEHNE U MOJEIMPOBAHNE
COJIHEYHOTI'O U JIYHHOT'O
3aTMEHUM.

UccnenoBanue 3aBUCUMOCTHU
yria OTpa)KE€HUs CBETOBOIO JIyda

OT yrJjia NaaCHus.

HaGmronenue oneIToB,
JEMOHCTPUPYIOIINX SIBICHUE
IIPSIMOJIMHEUHOTO
pacrpoCcTpaHEHMsI CBETA
(BO3HMKHOBEHME TEHU U
NOJIYyT€HU), U UX UHTEpHpeTaus
C UCIOJIb30BAaHUEM MOHATHS
CBETOBOTO JIyYa.

OOBbsicHEeHHE U MOJIETTMPOBAHNE
COJIHEYHOT'O Y JIYyHHOT'O 3aTMEHUM.

WccnenoBanne 3aBUCHMOCTH yria

OTpaXXCHUS CBCTOBOI'O Jiy4a OT yIjia

nmaacCHUA.




Hcnonp3oBanue

IIOJIHOT'O BHYTPCHHCTO

OTpaXCHUMA
OIITUYCCKUX
CBETOBOAAX

B

N3yuenne cBONCTB N300pakeHUs
B IJIOCKOM 3€pKaJie.
HaOmronenue u 00bsCHEHHE
OTIBITOB 10 TIOJYYCHUIO
M300paX€HUI B BOTHYTOM U
BBITTYKJIOM 3€pKajax.
HaOmronenue u 00bsCHEHHE
OTIBITOB I10 TPEJIOMJICHUIO CBETA
Ha TPaHUIIC Pa3JINYHBIX CPEJI, B
TOM YHCJIE€ OIBITOB C ITOJHBIM
BHYTPEHHUM OTPaKEHUEM.
HccnenoBanne 3aBUCUMOCTH
yrJia IpeJIOMJICHUS OT yIJia
MajJieHHsi CBETOBOTO Jy4ya Ha
IPAaHUIIE «BO3IYX—CTEKIIO».
Pacmio3naBanue sIBIEHHI
OTPAKCHHSI U TIPSIIOMIICHUS
CBETa B OBCEIHEBHOM KMU3HU.
AHanu3 ¥ 00bICHEHUE SIBJICHUS
ONTHYECKOTO MUpaXKa.

Pemntenne 3amau ¢
HCIIOJIL30BAHHUEM 3aKOHOB
OTPaXKEHUS U MPEJTOMIICHHUS CBETA




4.2

JIMH3BI ¥ ONITUYECKHE
PUOOPHI

JIunza. Xop nyyen B
muH3e. OnTuyeckas
cuctema
¢dboToanmapara,
MUKpPOCKOIIa 1
Teneckomna. ['ma3 kak

OIITUYCCKaA CUCTEMA.

bimzopykocTs 1
TaIbHO30PKOCTh

[Tonyuenne n300pakeHH C
MOMOIIbIO coOMparoIen u
[paccenBaronIei JTUH3.
Omnpenenenue HOKyCHOTO
[PacCTOSIHUS U ONITUYECKOM
CHJIBI COOMpAIOLIEH JIMH3HI.
AHanu3 ycTpoucTBa U
MPUHIINIA ACHCTBUS
HEKOTOPBIX ONTHYECKUX
npubopoB: poroamnmapara,
MUKPOCKOIIA, TEJIECKONA.
W3yuenne Mmozaenu riasa Kak
ONTUYECKON CUCTEMBI. AHAIIN3
SIBIICHHIA OJTM30PYKOCTH U
NaJIbHO30PKOCTH, IPUHIUIIA
NEUCTBUS OYKOB

[Tonyyenue n300pakeHH ¢
MOMOMUIbIO cOOMparoIen u
[paccenBaroIIe JTUH3.
Onpenenenue GOKyCHOTO
[PACCTOSHUS U ONITUYECKON CHUIIBI
coOuparomei TUH3bl. AHAIN3
YCTpPOMCTBA M IPUHIIMIIA IEUCTBUS
HEKOTOPBIX ONTUYECKUX
npubopoB: (oroanmapara,
MUKPOCKOII, TEJIECKOIA.
M3yuenne Mozenu riasa Kak
ONTHUYECKON CHCTEMbI. AHAIU3
SIBJICHUN OJIM30PYKOCTH U
MaTbHO30PKOCTH, IIPUHIINATIA
TECTBUSI OYKOB




4.3  |Pa3znoxxeHue 0OeJIOro cBeTa B 3 Pasnoxxenue Genoro Hab6mronenue pa3inoxeHus
CIICKTP CBCTa B CIIEKTP. 0enoro cBeTa B CHEKTP.
Ombitel HptoToOHA. HabmtoneHue u 00bsiCHEHNE
Crosxenue OTIBITOB IO MOJTYYCHUIO
CIIEKTPAJIbHBIX IIBETOB.
0eJI0ro CBETa MPH CIOKEHUU
Jlucniepcus cBera.
CBETa Pa3HBIX IIBETOB.
[IpoBenenue u 0ObsICHEHNE
OTIBITOB 10 BOCIIPUSITHIO
LBETA MPEIMETOB IIPH HX
HaOII0ICHUN Yepe3
LIBETOBBIC (DUITbTPBI
(IIBETHBIC OYKH).
Wtoro no pazneny 15




Pa3gen 5. KBanToBbIe IBJICHUSA

5.1 HcnyckaHue U NOIJIOIIEHNE
CBETa aTOMOM

OmnbiThl Pesepdopaa u
IUIaHeTapHast MOJIEIb
aToMa.

Monens aroma bopa.
Ucnyckanue u
MOTJIOLICHHE.

cBeTa aToMoM. KBaHTHI.
JluneituaTeie CIIEKTPHI.

OO0cyXIeHre TIeNIH OTIBITOB
Pesepdopaa mo uccnenoBaHuO
aTOMOB, BBIJIBUKCHUEC T'UIIOTE3 O
BO3MOXHBIX pe3yJIbTaTax
OIIBITOB B 3aBUCHUMOCTH OT
MPEANOIaraeMoro CTPOCHHS.
aTOMOB, (POPMYJIHPOBAHUE

BBIBOIOB W3 PE3YJIbTATOB
OIIBITOB.

OO6cyx1eHrne TpOTUBOPEUHIA
IIaHETaPHON MOJIEH aToMa U
OCHOBaHU# ais Tunote3sl bopa o
CTallMOHAPHBIX OpOHUTAX
snexkTpoHoB. Habmonenue
CIUIOIIHBIX U JIMHEHYATBIX
CHEKTPOB M3JIyUYEHUS PA3IUYHBIX
BemiecTB. OOBsICHEHHE
NMIMHEWYATBIX CIIEKTPOB

OOcyx1eHre TeNN OTBITOB
Pesepdopaa mo uccienoBaHuio
dTOMOB, BBIABUKCHHUEC T'UIIOTE3 O
BO3MOJXHBIX PE3YyJIbTaTax OIBITOB B
3aBUCHMOCTH OT IIPE/IOIaraeMoro
CTPOCHHSI.

aToOMOB, (hOPMYJIUPOBAHUE

BBIBOJIOB U3 PE3YyJIbTATOB
OIBITOB.

OOcyXeHne mpoTUBOPEINi
[JIAHETAPHOW MOJIENIM aTOMa 1
OCHOBaHMU JJIsI TUIIOTE3bI
bopa o crannoHapHbIX
opOHTax 3NIEKTPOHOB.
HaGnroeHue CIijIonHbIX U
NMUHEWYATBhIX CIIEKTPOB

HM3JTYy4CHUSA PA3JIMIHBIX

Anbpa-, 6eta- u
raMma-u3Iy4deHusl.

CrpoeHue aTOMHOTO
sanpa. HykinoHHas
MOJIENIb AaTOMHOT'O
sapa. M3oTonsl.
PanuoaktrBHBIE

TUMOTE3 O MOJENSIX CTPOCHUS
anpa.

Omnpenenenue cocTaBa siaep

I10 3aJaHHBIM MaCCOBBLIM U
SapHJIOBI)IM qucjaamM u 110
MIOJIOKEHUIO B

H3ITYyICHHUSI. BeniecTB. OObsICHEHNE
NMIMHEWYaThIX CIIEKTPOB
W3ITy4EHUS.
5.2 | CtpoeHne aTOMHOTO sifipa PannoakTuBHOCTS. Ob6cyxnenune BO3MOXHBIX | OOCYX/1€HHE BO3MOXKHBIX TMIIOTE3 O

MOJEIIAX CTPOCHHUS SAApa.
Onpenenenne cocrasa saep 1o
3aIaHHBIM MAaCCOBBIM U
3apsIOBBIM YHCIIAM U 110
MTOJIO’KEHUIO B IEPHOJNYECKOMN
CHUCTEME JJIEMEHTOB.




MIpEBpaIICHHS.
[Tepuona monypacnana
ATOMHBIX sITIEP.

IIEPUOIUYECKON CUCTEME
3JIEMCHTOB.

Anann3 u3MEHEHUS COCTaBa
sJipa ¥ €ro MOoJIOKEHUS B
MEPUOIUYECKON CUCTEME

MpHU O-PaJUOAKTUBHOCTH.
UccnenoBanue TpEKOB 0-4aCTHUIL
10 TOTOBBIM (poTorpadusim.
OOHapyKeHue 1 H3MEpeHUe
paauanmoHHOro GoHa ¢
MOMOIIBIO JO3UMETPA, OLIEHKA
€ro MHTCHCHUBHOCTH.

Ananuz
OMOJOrHYECKUX
W3MCHCHUI,
MPOUCXOASAIINX  TOJ
JeHCTBHEM

PaIMOAKTUBHBIX

U3JIy4ECHU.

Hcnons3oBaHue
PaANOAKTUBHBIX U31y4YEHUN B
MEOULIMHE.

AHanu3 U3MEHEHHS COCTaBa sapa
" €10 ITI0JIOKCHUS B
HepHOﬂHqCCKOﬁCHCTCMe IIpu a-

PAAOAKTUBHOCTH.




5.3 | SnepHbie peakiuu 7 SnepHble peakuuu. Pemenue 3amay ¢
3aKOHbBI COXPaHEHHUS HUCIOJIb30BAHUEM 3aKOHOB
3apsI0BOTO U COXpaHEHHUS] MACCOBBIX U
MacCOBOI'O YHCET. 3apsIOBBIX YKCEN Ha
OHeprus cassu oIpesieNieHue Pe3yIbTaToB
aTOMHBIX sanep. CBs3b SUIEPHBIX PEAKIIHL; AHATH3
MaccChl U YJHEPTHUH. BOBMOKHOCTH Il
Peaknuu cunresa u .
e — HEBO3MOXKHOCTH sII€pHON
Hctounuku sHeprun PCAKIHH.
COIHIA | 38831, OreHKa SHEPTUU CBS3M SIEP C
SlnepHasi sHepreTuKa. | UCHONB30BAHHEM dbopMyibI
JleticTBus DUHIITeHHA.
paaroaKTUBHBIX OOcyxIeHne epCreKTUB
U3JTyYCHUH Ha JKUBBIC | HCIIOJIB30BAHKS YIIPABJIAEMOTO
OpraHU3MBl. TEPMOSIJICPHOTO CHHTE3A.
OOcyxXeHne MpeuMyIIecTB 1
HKOJIOTMYECKUX MPoOiIeMm,
CBSI3aHHBIX C SJIEPHOMN
SHEPreTUKOM.
Uroro no pazgeny 17
IToBTOpHTE/IBLHO-0000IIAIOIUH MOLY1b
[ToBTOpEeHMe u 060061IEHNE 9 CucremaTtu3zanus u BrimonHeHne y4eOHBIX 3aaHHH, [IpumeHeHne MOTy4eHHBIX
coJiep;KaHus Kypca 00001eHne TpeOYIOMMX AEMOHCTPALIUN 3HAHUW JAJI1 HAYYHOTO
¢bu3uku 3a 7-9 xnaccel IIPEIMETHOTO KOMIIETEHTHOCTEH, O0BSICHEHUS (PU3NUECKUX




COJICpXKAHHUA U OIbITA
NeSITeIbHOCTH,
IPUOOPETEHHOTO
IIPU U3YYEHHUH BCETO
Kypca puzuxu
OCHOBHOTI'O 0011Iero
oOpazoBaHwUsI.
IToaroroBka K
OCHOBHOMY
roCy/1apCTBEHHOMY
AK3aMEeHy MO (U3HKe
JUTSL  O0y4aroIIuXCs,
BbIOpaBIINX 3TOT
y4eOHBIN MpeIMeT

XapaKTEPU3YIOLINX
€CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTB:

IIPUMEHEHHUS ITOTYyYEHHBIX
3HAHUW 711 HAYYHOTO
00BsICHEHUST (PU3UIECKUX
SIBJIEHUW B OKPYKaroLen
MIPUPOJE, B IIOBCEIHEBHOMN
JKA3HU U BBISIBICHUS
(bu3nYeCKUX OCHOB psiaa
COBPEMEHHBIX TEXHOJIOTHI;
MIPUMEHEHHUSI OCBOCHHBIX
AKCIIEPUMEHTAIIbHBIX
YMEHUH I UCCIIEOBAHUS
(UBUYECKUX SBIICHUHN, B
TOM 4MCJIE JUIsl IPOBEPKH
TUTIOTE3 W BBISIBICHUS
3aKOHOMEPHOCTEM.

SIBJICHUU B OKpY>Karouien
IPUPOJE, B OBCEIHEBHOU
JKU3HU U BBISIBICHUS
(GU3UUECKUX OCHOB psila
COBPEMEHHBIX TEXHOJIOTHIA;

IIPUMCEHCHUA OCBOCHHBIX

SKCIICPUMCHTAJIbHBIX YMGHI/Iﬁ JJIsL

HCCIICO0BaHUA (1)I/I3I/I‘ICCKI/IX
ﬂBHCHHﬁ, B TOM YMCJIC OJIA

ITPOBCPKH T'HIIOTE3 U BLIABJICHUSA

SaKOHOMCpHOCTeﬁ.

Hroro no pazgeny

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME

102




MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATBI OCBOEHUA OCHOBHOU
OBPA30BATEJIbHOI ITPOT'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUS

7 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

11

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

1.2

13

14

1.5

pa3indaTth SABJICHHUA 110 OIMHMCAHHWIO HX XapaKTCPHBIX CBOMCTB U Ha

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

pacrio3HaBaTh IPOSIBIIEHHE M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPOIE,
IPU 3TOM NEPEBOAMUTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBIIEIATDH

CyIIIeCTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUI

ONMCHIBaTh H3Y4YCHHBIE CBOMCTBA Tel MU (PU3MUECKHE SIBICHMUS,
UCTONb3ys (U3NYECKHE BEIMYMHBI, INPU ONHCAHUU TMPABUIIBHO
TpakToBaTb (PU3UYECKUH CMBICI MCIOJNb3YEMbIX BEIMYUH, HX
0003HaueHMsI M €AUHULIBI (PU3UUYECKUX BEIMYUH, HAXOIUTh (POPMYIIbI,
CBSA3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIUMYMHY C JAPYTHUMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  HM3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SIBJICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
GOpMYyTUPOBKY 3aKOHa H 3allMCHhIBAaTh €r0 MaTEeMaTU4YecKoe

BBIPpAXKCHUC

1.6

1.7

OOBSICHATh (PU3NYECKUE SIBICHUS, MPOLIECChl U CBOMCTBA Tell, B TOM
YUCI€ K B KOHTEKCTE CHUTyallMi IPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh I[PUYUHHO-CICACTBEHHbBIE CBSI3H, CTPOUTH
oObsicHeHne w3 | — 2 JIOTMYeCKHX ImaroB ¢ omopoid Ha 1 — 2
U3YyYEHHBIX CBOMCTBA (PM3UUYECKUX SIBICHUH, PU3MUECKUX 3aKOHA MU

3aKOHOMEPHOCTHU
pemars pacy€THble 3a1auu B 1 — 2 AeMCTBUSI, UCHONIB3YSl 3aKOHBI U

(hopMyIIBI, CBSA3BIBAIOIINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a

yCiioBUsd  3aa4d  3alUMCbIBATh KpPAaTKOC YCJIOBHC, MOJACTABJIATH



buznyeckue BeIUYMHBI B (OPMYJIIBI M MPOBOJUTH Pacu€Thl, HAXOAUTH
CIIPaBOYHBIC JaHHBIC, HEOOXOAUMEBIEC JIJIsl PEUICHUS 3aja4, OILICHUBAThH

PEATUCTUYHOCTH MOTYYCHHON (U3UYECKON BETUUUHBI

1.8

pacrno3HaBaTh MPOOJIEMbl, KOTOPbIE MOXHO PEIIUTh MPH [OMOIIU
(¢u3MUeCKUX METOJOB, B ONHCAHWU HCCIEIOBAHUS  BBIACIATH
poBepsieMoe  MpEANoiokeHue  (TUHmoTe3y),  pasiuyarb |
MHTEPIIPETUPOBATh IOJIyYEHHBIM pe3yJbTaT, HaXOAUTb OLIMOKU B

XO0J¢€ OI11bITa, ACJIaTh BBIBOJEI I10 €I'0 pE3yjibTaTaM

1.9

1.10

1.11

NPOBOJUTHh OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHHNA WM
Gu3MYECKUX  CBOWCTB  Tel:  (opMynIHpoBaTh  MPOBEPsiEeMbIC
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHUS, 3aIMCHIBATH X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI

BBITIOJIHSITh TPSIMBIE M3MEPEHUsI C KCIOJb30BAaHUEM aHAJIOTOBBIX U
u(ppoBbIX MPHUOOPOB, 3aMUCHIBATH MOKAa3aHUS MPUOOPOB C YUETOM

3aJJaHHOW a0COIIOTHON MOTPEIIHOCTU U3MEPEHUI

OPOBOJIUTH  MCCIEJOBAHHWE  3aBUCUMOCTH  OJHOM  (hU3HYECKOH
BEJIMYUHBl OT JPYyrol C HCIOJb30BAHUEM MPAMBIX HW3MEPECHHM,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEeOHOI'O MCCIIEIOBAaHUSA, COOMPAThH
YCTaHOBKY M BBIIIOJIHATh U3MEPEHHUS], CIENYS NPEJIOKEHHOMY IIJIaHy,
(buKcUpoBaTh pe3yabTaThl MOJYYCHHOM 3aBUCHUMOCTH (PHU3MUECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOIUIl U TPaQUKOB, A€JIaTh BBIBOIBI

10 pe3yJjibTaTaM HUCCICIOBAHUA

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MEpEHUs (PU3NYECKHX BEIMYUH, CIerys
MPEJI0KEHHOW MHCTPYKIUU: MPU BBINOJIHEHUN U3MEPEHU coOupaTh
DKCIIEPUMEHTAIIBHYI0 YCTAHOBKY M BBIUHCIATH 3HAYEHHE HMCKOMOU

BCJIMYNHBI

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH THpu  paboTe ¢

1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

yKa3plBaTh NPUHIUNBI  JEHCTBUS NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB, XapaKTepHU30BaThb IPUHLMIBI JIEUCTBUSA HM3YYECHHBIX
npuOOpPOB M TEXHUYECKHX YCTPOMCTB C IOMOIIbIO HMX OINHMCaHUS,
UCIONIb3YSl 3HAHUS O CBOMCTBAX  (PU3MYECKUX SBJIECHUN U

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

1.15

OPUBOANUTH TNpHUMEPHl (HAXOAUTH HMH(MOpMAIMIO O MpPHUMEpax)

MPAKTUYECKOI0 UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM




KU3HM 1711 oOecriedueHHs O€30MacHOCTH MpU  OOpalieHuu ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHMSI 3/10pPOBbS U

CO6J'IIO,I[€HI/ISI HOPM 3KOJIOTHYECKOT'O ITOBEACHHS B Oprma}omeﬁ cpeac

1.16

OCYIIECTBIISITh OTOOP MCTOUYHUKOB MHpopManuu B cetu MHTepHET B
COOTBETCTBUU C 3a/JlaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIINXCA 3HAHUM U MYyTEM CPAaBHEHMS DPa3IUYHbIX HCTOYHUKOB
BBIJICNIATE MH()OPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUMBON HIIU

MOET OBITh HEJOCTOBEPHOI

1.17

UCIIOJIB30BAaTh pu BBIIIOJIHCHUH y4eOHBIX 3alaHui
HAYYHOTIONYJISIPHYIO ~ JIUTEparypy  (U3MYECKOTO  COAEp)KaHUs,
CIIpaBOYHBIE MaTepualibl, pecypcbl cetu HHrepHer, Bianersb
npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpazoBaHus HHPOpMaLUU

nu3 O,Z[HOfI 3HAaKOBOM CHCTEMEI B APYryro

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIICHUS
Ha oOCHOBe 2 — 3 HCTOYHHKOB WH(MOpMAIUU (PUINIECKOTO
COJIep’KaHus, B TOM YHCIE MyOJUYHO JIeNaTh KPaTKue COOOIICHUS O
pe3ynbpTaTax MPOEKTOB WM Y4YEOHBIX MCCIEIOBAHUM, TPU ITOM
rpPaMOTHO UCHOJb30BaTh HM3YUEHHBIM MOHATUIHBIA ammapar Kypca

(U3UKH, CONPOBOXKIATH BHICTYIIJICHUE MTPE3eHTallue

IIPpU BBIITOJIHCHUU y‘Ie6HBIX IMPOCKTOB N I/ICCJ'ICI[OBaHI/Iﬁ pacnpeacisiTh
0053aHHOCTH B rpymnmnec B COOTBETCTBHUU C IMMOCTABJICHHBIMHA 3aJjadyaMU,
CJIICOAUTH 3a BBIIIOJHCHUCM IlJIaHa HeﬁCTBHﬁ, aCKBATHO OIICHHMBATH
COOCTBEHHBIH BKJIaa B  JACATCIBHOCTL TI'PYIINbI, BbICTPAHMBATH
KOMMYHUKATHBHOC BSaHMOHeﬁCTBHC, YUYUTBIBAA MHCHHUC

OKPY>KaOIIHNX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

11

HCIIOJB30BaTh IMOHATHA

1.2

1.3

pa3jinydaTtb SABJICHUA IO ONMHCAHUIO HUX XapaKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIIHUX JAHHOC q)HSI/ILIeCKOG SIBJICHUC

pacrio3HaBaTb MPOABICHHEC HN3YUCHHBIX (bHSquCKI/IX SBIICHUHN B




OKpY’KalollleM MHpE, B TOM 4HUClIe (U3NYECKUE SBICHUS B MPUPOJE,
IPU 3TOM TEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLICTATH

CyIIECTBEHHBIE CBOICTBA (MIpU3HAKU) PUZUUYECKUX SABICHUN

14

ONKCBHIBATh H3YyYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCTIONB3Yysl (U3NYECKHE BEIMYMHBI, INPH ONHCAHWUU TPABUIBHO
TPaKTOBaTb  (PU3MYECKUII  CMBICA  HCIHOJB3YEMBIX  BEJINWYMH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUYECKUX BEITMYUH, HAXOIUTH (POPMYIIBI,
CBA3BIBAIOIME JIAaHHYIO  (PU3MUYECKYI0 BEIUYMHY C JAPYTUMHU
BEIMYMHAMHU, CTPOUTh TpapUKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

1.5

1.6

1.7

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUS W IIPOLCCCHI,
HCIIOJIB3YysA H3YYCHHBIC 3aKOHBI, IIpU OSTOM JaBaTb CJIOBCCHYIO
(1)OpMy.]'II/IpOBKy 3aKOHa MW  3aIucCblBaTb €ro MaTrcMaTu4dicCCKOC

BBIPAKECHHE

OOBSICHATH (PU3MYECKHE MPOIECCH M CBOMCTBA TN, B TOM YHUCIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBA3H, CTPOUTh 00bsACHEHUE U3 |
— 2 JOrMYecKUX ILIAaroB ¢ nomompio 1 — 2 H3yuyeHHBIX CBOMCTBA

(bu3nYEeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

pemiath pacyéTHble 3a1aud B 2 — 3 NEHCTBHUSI, UCIONb3YS 3aKOHBI U
dbopMyIIBI, CBS3BIBAIONINE (DU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCIJIOBHS 3a/1a4yl 3aIIUChIBAaTh KPATKOE YCIOBUE, BBIBIATH HEJOCTATOK
JaHHBIX Il pelIeHUs 3aJadd, BbIOMpaThb 3aKOHbI U (HOPMYIIBI,
HEoOXOoMuMBbIE Ui €€ pEIIeHUs, MPOBOAUTHh Pacdy€Thl U CPABHUBATH
MOJIydeHHOE 3HayeHHe (U3MUYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

1.8

1.9

paciio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO pCHIUTH IIPpU IMOMOIIN
(1)I/I3I/IIICCKI/IX MCTOJ0B, UCITIOJIb3Ys OITMCAHHUEC UCCIICIOBAHUS, BBIACIIATH
MMPpOBEPACMOC TMPCANOJIOKCHUC, OLCHUBATH IPABUIIBHOCTH IIOpsAAKaA

MMPOBEACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOIBI

MPOBOAMUTH OMBITHl 10 HAONIONEHUI0 (U3NYECKUX SBICHUM WIH
¢u3mueckux  CBOMCTB  Tel:  (OpMynupoBaTh  MpOBEpsieMble
MPENIOJIOKEHNs, coOUpaTh  yCTAaHOBKY M3  MPEAJIOKEHHOTO

06opy11013aH1/151, OIIMChIBATh XOJ OIIbITa U (bOpMy.]'II/IpOBaTB BBIBOBI

1.10

BBITIOJHATE IMIPAMBIC H3MCPCHUSA C HUCIOJIB30BAHUCM aHAJIOT'OBBIX



1.11

npuOOpPOB U AATUYUKOB (PU3UUECKUX BEIMYUH, CPABHUBATH PE3YIbTATHI

U3MEPEHHH C YUETOM 3a/1aHHOM a0COIFOTHOM MOrPEIIHOCTH

OPOBOJIUTH  HMCCICIOBAHWE  3aBUCUMOCTH  OJHOW  (hU3HYECKOMH
BEJIMYMHBI OT JAPYrol C HCIOJb30BAHUEM MPSIMBIX H3MEPECHMIA:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY M BBIOJIHSATH
U3MEpEeHUs, CcleAysd MpeajoKeHHOMY  IUlaHy, (UKCHPOBATH
pe3yNbTaThl MOJIYIEHHON 3aBUCUMOCTH B BHUJC TaOJHUIl U TPadUKOB,

ACJIaTh BBIBOAKI 110 PE3YyJIbTaTaM UCCIECA0OBAHHUA

1.12

1.13

IPOBOJIUTh  KOCBEHHbIE  H3MEpPEHUs  (U3NYECKUX  BEJIMYHUH:
IUIAHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAILHYIO YCTaHOBKY,
clelys. IPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

coOmonaTh TMpaBWja TEXHUKA Oe3omacHOCTH Tpu  pabore ¢

1ab0paTOPHBIM 000PYIOBAaHHEM

1.14

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX IpUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIOpPOM Ha HX ONMCAHMS, HCIONb3Ys
3HaHUS O CBOWCTBaxX (PU3MYECKUX SBICHUA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.15

paciio3HaBaTb IMPOCTBIC TCXHHUYCCKHEC YCTpOﬁCTBa U U3MCPHUTCIIbHBIC
HpI/I60pI)I Imo CX€MaM U CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMbI
QJICKTPHUICCKUX LEIell C II0OCIEOOBaTEIbHBIM U NnapauiC/JIbHbIM
COCAMHCHUEM 9JICMCHTOB, pasinvas YCJIOBHBIC 0003HaUCHHUS

9JICMCHTOB JJICKTPUYICCKUX Lernemn

1.16

OPUBOANUTH TNpHUMEpHl (HAXOAUTh HH(QOpMAIMIO O MpHUMEpax)
MIPAKTUYECKOT'O UCIIOJIb30BAHNS (PU3NUYECKUX 3HAHUH B MOBCEIHEBHOM
XKHU3HM Juid  o0ecriedeHHss O€30macHOCTH TpU  OOpalleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0pPOBbS U

C06J'IIOI[6HI/I$I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>KaIOHleI>'I cpeae

1.17

1.18

OCYILECTBIISATh MOMCK MHPOPMALUHU (PU3NYECKOTO COEPIKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOUIMXCS 3HAHUM M IYTEM CpaBHEHUS
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICTATH HH(POPMALUIO, KOTOpas

SIBJIIETCS IPOTUBOPEUUBON MM MOXKET OBITh HEJOCTOBEPHOI
UCIIONIb30BAaTh IPH  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-

HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE

MaTtepualibl, pecypcbl cetu HVHTepHeT; BiaAeTh NpPUEMAMH




1.19

KOHCIIEKTUPOBaHHUS TEKCTa, nMpeoOpa3zoBaHus WHGOPMAIMU U3 OJIHOM

3HAKOBOM CUCTEMBI B IPYTyIO

CO3/aBaTh COOCTBEHHBIC MICHMEHHBIE U KPATKUE YCTHBIC COOOIICHHS,
0000mas wHGOPMAIMIO M3 HECKOJIBKUX HCTOYHHUKOB (PU3NYECKOTO
COJICpKaHUsl, B TOM 4YHUCJIEC NYOJIMYHO MPEICTABISATh PE3YIbTAThI
MPOCKTHOM WJIM HWCCJIENOBATEIbLCKOW JEATEIBHOCTH, IPH ITOM
rPaMOTHO HCIIOJIb30BAaTh M3YyYEHHBIM ITOHATUWHBIN ammapar Kypca

(bu3HKH, COMPOBOXKIATH BHICTYIJICHUE MPE3eHTaIueH

1.20

9 KJIACC

Kox
NpoBepsieMoro
pe3yJbTara

1.1

1.2

1.3

IPU BBIMOJHEHUM Y4EOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
MPOIIECCOB paclpeneisaTh 00S3aHHOCTU B TPYIIE B COOTBETCTBUU C
MOCTaBJICHHBIMM  33Ja4aMM, CJEIUTh 3a BBINOJHEHUEM IUIaHA
JEUCTBUA M  KOPPEKTHUPOBaTh  €ro, AaJeKBaTHO  OLICHUBATh
COOCTBEHHBI BKIIaJ] B JEATENbHOCTb TPYINbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE  B3aWMMOJICMICTBHE,  MpPOSABISIL ~ T'OTOBHOCTh

pazpemiaTh KOHQIUKTHI

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCITOJIB30BaTh N3YYEHHBIE IIOHATHS

pa3iuyaTh SBJICHUS II0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha
OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAaHHOE (PU3NUECKOE SBJICHHUE
pacro3HaBaTh NpPOSBICHHE W3YYEHHBIX (PU3MYECKUX SBJICHUH B
OKpY’KalolleM MHpe, B TOM 4ucie (U3NYecKue sSBICHHUS B MPHUPOJIE,

IIPU 3TOM TEPEBOJUTH MPAKTUYECKYIO 3a7jauy B YUEOHYIO, BBIACIATH

CYIIIECTBEHHBIE CBOMCTBA (MpU3HAKN) PUBNUECKUX SIBICHUN

14

ONHKCBHIBATh H3YYEHHBIE CBOMCTBAa Tel M (PU3MUECKUE SBJICHUS,
UCHONB3YS (U3MUECKHE BENUYMHBI, NPU ONHCAHUM TPABUIBHO
TPaKTOBaThb  (PU3MYECKUI  CMBICA  MCIOJB3YEMBIX  BEJIUYMH,
0003Ha4YeHHs U eTUHUIIBI PU3NYECKUX BEIUYUH, HAXOAUTH (HOPMYIIbI,
CBSI3bIBAIOIME JIAHHYIO  (PU3MUECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMH, CTPOUTh  TIpaUKUd  HM3YYEHHBIX  3aBUCHMOCTEH

(I)I/I3I/I‘-ICCI(I/IX BCINYHH



1.5

1.6

1.7

1.8

1.9

1.10

XapaKTepu30BaTh CBOMCTBa Tel, (pU3MUECKHE SIBICHUS U MPOLIECCHI,
UCIIONIB3Ysl W3YYEHHBIE 3aKOHbI, IPU H3TOM [IaBaTh CIIOBECHYIO
GbOopMyIUpPOBKY 3aKOHa W  3alUChIBaTh €ro  MaTeMaTH4ecKoe

BBIpaXXECHHE

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTyallUd IPAaKTUKO-OPUEHTUPOBAHHOIO  Xapakrepa:
BBISIBIISITH IPUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2
— 3 JOrMYecKuX ILIAroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMICTBA

bu3nUecKux SBICHUN, PU3NIECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemiate pacuéTHble 3afayd (ONMUparoIluecs Ha CUCTeMy uU3 2 — 3
YPaBHEHMI), HCHOJb3Ys 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gu3nyeckue BEIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATh HEJOCTAIOIIUME WIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOTUMBIE
JUIS pelIeHusl, IPOBOJUTH pPacué€Thl U OLEHHBATh PEATUCTHYHOCTh

MIOJIyYEHHOT'0 3HauY€HUs (PU3UUECKOI BEIINYMHBI

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXHO PEUINTh TPH HMOMOIIN
(bu3MUeCKUX METOJIOB, MCIOJb3Ys ONMCAHUE HCCIIEAO0BAHUS, BBIAEIAThH
IIPOBEPSEMOE TIPEAIIOIO0KEHUE, OLICHWBATh IPABUIBHOCTh IOPSIKA
MIPOBEICHNUS UCCIICNOBAHUA, [EJIaTh BBIBOJABI, HMHTEPIPETUPOBATH

pe3yabTaThl HAOIIOCHHIA U OITBITOB

MPOBOAMTH OMBITHl MO HAOMIONEHUI0 (U3NYECKUX SBICHUA WIH
(Gu3NYECKUX CBOWCTB TEJI: CAMOCTOSTEIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMBITA U €rO

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAMTHh TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX H3MEPEHMHI,
ompefienss cpelAHee 3HaueHHWE H3MepseMoil BenuuuHbl ((PokycHOe
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mproopa)

1.11

NPOBOJUTH HCCIEOBAaHUE 3aBHUCUMOCTEH (DU3NYECKUX BEIMYUH C
MCIIOJIb30BaHUEM TMPSMBIX M3MEpPEHUM: MIAaHUPOBATh HCCIEI0OBaHUE,
CaMOCTOSITENIFHO CcOOMpaTh YCTaHOBKY, (HUKCHpPOBATH pE3yJIbTaThl
MOJIyUEHHOW 3aBHCUMOCTH (DU3MUECKUX BEIUYMH B BHJAE TaOIMIU

Fpa(bI/II(OB, ACJIaTh BbIBOJABI 110 PE3YyJIbTaTaM HCCICAOBAHUA

1.12

MMpOBOAUTDH KOCBCHHBIC HU3MCPCHUMA (I)I/ISI/ILICCKI/IX BCJIIMYNH:



1.13

IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh H3MEPEHUs, Cleays MpPeIIOKEHHOW HWHCTPYKIIUH,
BBIYUCIIATh 3HAYEHUE BEIWYUHBI M aHAIM3UPOBATh IOJIyYECHHbIE

pPEe3yJbTAThI C YYETOM 3aJaHHOM NOTPEIIHOCTH U3MEPEHU I

coOmonaTh TMpaBWja TEXHUKUM OezomacHOocTH TmpH  pabore ¢

1abopaTOpHBIM 000PYTI0BAHUEM

1.14

1.15

pasinyaTh OCHOBHbBIE IMPHU3HAKM H3YYEHHBIX (PU3MUECKUX MOJelei:
MaTepHaibHasi TOUKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH HCTOYHHUK
CBeTa, JIyd, TOHKas JIMH34, IJJAaHETapHas MOJENb aToMa, HYKJIOHHas

MOZCIIb aTOMHOI'O AApa

XapaKTepu30BaTh NPUHLUIIBI JIEHCTBUS HU3YYEHHBIX NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C ONOpPOM HA HX OINMCAHMS, HCIOJIb3Ys
3HaHUS O CBOWCTBaX (PU3MYECKUX SBICHHA W HEOOXOIUMbBIE

Q)HSHQGCKI/IG 3aKOHOMCPHOCTH

1.16

1.17

1.18

1.19

1.20

UCIIONIB30BaTh CXEMbl M CXEMaTU4HbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, U3MEPUTEIIBHBIX npubopoB u
TEXHOJIOTMYECKHUX IPOLIECCOB IPHU PEUICHUH Y4eOHO-TPAKTHUECKUX
3ajjay, ONTUYECKHE CXEMbI JUIsl TOCTPOSHHSI M300paKEHUH B MIIOCKOM

3epKajie u coOuparoIeii TMH3e

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMALUIO O MpHUMEpax)
MPAKTUYECKOTO UCIIOIBb30BaHUS (PU3NYECKUX 3HAHUHN B MOBCEIHEBHOU
KU3HU JJig oOecriedeHus: 0e30MacHOCTH TpU  OOpalieHuu ¢
npruOopaMy U TEXHUYECKHUMH YCTPOWCTBAMU, COXPAHEHHS 3/I0POBbS U

coOII0ICHHSI HOPM 3KOJIOTMUECKOT0 TIOBEJIEHUS B OKpY KaIoIlel cpene

OCYIIECTBIIATh MOUCK MHPOpMAIUN (PU3HUUECKOTO COAECPKAHUS B CETU
WuTepHer, caMmocTosTenbHO (OpMyIHpys IOMCKOBBIM  3ampoc,
HaXOJUTh IYTH  ONpPENENCHHUs  JTOCTOBEPHOCTH  MOJYyYECHHOU
UHpOpPMALlUM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

UCIIOJIb30BaTh IPH  BBIMOJIHEHUHM Y4E€OHBIX 3a/laHuil  Hay4yHO-
HOMYJSIPHYIO JINTEPATypy (HU3NYECKOTO COAEp)KaHUs, CIIPaBOYHbIE
MaTepuaibl, pecypchl cetd MHTepHeT; Biazerh NpuUEMaMH
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

CO31aBaThb COOCTBEHHBIE ITHCBMEHHBLIE U YCTHBIC COO6HI€HI/I${ Ha




1.21

OCHOBE HH(pOpMAllUM M3 HECKOJbKHUX HCTOYHHUKOB (U3UYECKOrO
coJiep)KaHusl, MyOJIMYHO IPEJICTaBISTh PE3YJbTaThl IMPOEKTHOM WM
UCCIICOBATEIbCKON  AEATEIBbHOCTH, IIPH  3TOM  I'PaMOTHO
HCIIOJIB30BaTh U3yYEHHBIN NTOHATUNHBIN anmnapar u3y4aeMoro paszaeia
(GU3uMKN U CONPOBOXKIATh BBICTYIUIEHHWE NpE3eHTalUed ¢ y4EToM

O0COOEHHOCTEN ayAUTOPUM CBEPCTHUKOB

IPU BBIMOJHEHUH y4eOHBIX MPOEKTOB M UCCIECIOBAHUNA (PU3NUECKUX
IPOLIECCOB paclpenessTh 00A3aHHOCTU B IPYIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  3aJa4aMM, CJICAWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBUM M KOPPEKTUPOBAaTH  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBHOCTb IPYIIbl, BBICTPaUBaTh
KOMMYHHMKaTUBHOE  B3aUMOJEHCTBUE,  IpOSABIAL  TOTOBHOCTH

pa3pemaTth KOHQIUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasnena JIEMEHTA
®U3UKA U EE POJIb B IOBHAHUN OKPYXXAIOIIET'O MUPA

HpOBepﬂeMbIe 3JIEMEHTBI COAECPKAHUA

®uszuka — Hayka O Ipupoje. SBieHus npUpOABL.
1.1 Dusnyeckue SBICHUA: MEXAHWYECKHE, TEIUIOBBIE,

AIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbBIE
®dusnueckue BenuuuHbl.  V3MepeHue  pu3MuUEcKUX
1.2 BenuunH.  ®usnueckue  npubopsl.  IlorpemHocts

u3MepeHuil. MexayHapoaHasi cucTeMa eIMHUIL

ECT@CTBGHHOHayLIHHﬁ MCTOA ITIO3HAHUA: Ha6J'II-OI[eHI/IC,
IMOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIABHUIKCHUC T'HMIIOTE3,
OKCIICPUMCHT 110 IIPOBCPKEC THUIIOTE3, 00BsCHEHHE

Ha0JII0/1a€MOT0 SBJICHUS
1.4 Onucanne GU3NUECKUX SBJICHUN C ITOMOIIBIO MOJIENIeH

[TpakTuyeckune pabOTHI:
N3mepenne paccTosiHUN.
L5 N3mepenne 00bEMa )KUAKOCTH B TBEPOTO Tea.
' Ornpeznenenrie pa3MepoB MaJbIX TEI.
N3mepenne Temmeparypbl NMpU MOMOIIM KHIKOCTHOTO

TECPMOMCTpPA U AaTYHKa TEMIICPATYPbI

ITEPBOHAYAJIBHBIE CBEJIEHWA O CTPOEHNU BEIIIECTBA

CrtpoeHre BeliecTBa: aTOMBI U MOJIEKYJIBI, HX Pa3MEpBHI.
2.1 OnbITel,  JIOKa3bIBAIOIIME  JTUCKPETHOE  CTPOEHHUE
BEILIECTBA

JBmwxkenue vactur  BemecTBa. CBs3b  CKOPOCTH
2 2.2 JBIDKEHMS YacTHLl ¢ TemmepaTypoil. bpoyHoBckoe
nBrxkeHue, mubdysus

B3anmMoeiicTBre 4acTHIl BeNecTBa: MPUTSHKEHUE U

2.3
OTTaJIKUBAHUE

24 AFpeFaTHBIe COCTOSAHUA BCIICCTBA: CTPOCHHUEC TIa30B,

KHUAKOCTEN U TBEPABIX (KPUCTAIIIMYECKHX) TEIl.




B3anmocBA3b MeXy CBOMCTBAaMH BEIIECTB B Pa3HBIX

arperaTHblIX COCTOSHUAX H HX AaTOMHO-MOJICKYJISIPHBIM

CTPOCHUEM
2.5 OCc0oOCHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[TpakTuyeckue pabOTHI:
Ouenka JauaMmeTpa aromMa METOJOM  psiaoB  (C
25 ucronb3oBanueM pororpadmii).

OnbITHI 110 HAOJIIOACHUIO TEIIOBOTO PACHIUPEHUS Ta30B.
OnbITHI o 00HapyKEHUIO necTBUs cui

MOJIEKYJIIPHOTO MPUTSIKEHUS

JIBWDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanunueckoe JIBUKECHUE. PaBHOMepHOE 5
' HEPABHOMEPHOE JABH)KECHHE
2 Cxopoctb. CpeaHsisi CKOPOCTh IPU HEPABHOMEPHOM
' JIBUKEHUH. Pacd€r myTH 1 BpeMEHU JBUKCHUS
SIBnenune uHepuuu. 3akoH MHepuMH. B3ammoneincrtBue
3.3 T€J KaK MPUYMHA U3MEHEHHUS! CKOPOCTU JIBUJKEHUS TEll.
Macca kak Mepa HUHEPTHOCTH Teja
3.4 ITnotHOCTH BemecTBa. CBA3b INIOTHOCTU C KOJIMYECTBOM
' MOJIEKYJ B €qUHUIIE 00bEMa BellecTBa
3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBUSA TEI
36 Cuna ynpyroctd u 3akoH ['yka. M3mepeHue cumibl ¢
' IIOMOUIbIO JUHAMOMETpA
37 SIBnenue taroreHus u cuia TsokecTu. Cuia TSDKECTH Ha
' Ipyrux mianerax. Bec tena. Hesecomocts
3.8 Cuna tpenus. TpeHue CKOJNBXKEHUS U TPEHUE IOKOS.
' Tpenue B npupoje U TEXHUKE
3.9 CriokeHue CWiI, HalpaBJICHHBIX 110 OJHOM MpPsSMOM.
' PaBHoOnelicTByOIIAsA CHIT
[TpakTuyeckue paboOTHI:
Ormnpenenenne CKOPOCTH  PAaBHOMEPHOIO  JBUKEHUS
3.10 (mapuka B JKHUJIKOCTH, MOJEIU  3JIEKTPUUYECKOTO

aBToMoOmIs W Tak jganee). OmnpeneneHue cpenHen

CKOPOCTHU  CKOJIBXKCHUA 6pyCKa WM 1[Mapuka I10




3.11

3.12

HAaKJIOHHOM  IUIOCKOCTH. OmnpeneneHne  MIOTHOCTH
TBEPAOrO Tena. OnbITHI, JIEMOHCTPUPYIOLLIHE
3aBUCUMOCTh pacTsDKeHUs (nedopmariuu) mpyKuHbBI OT
NPUWIOKEHHON  cuibl.  ONBITBL, JEMOHCTPUPYIOILIUE
3aBUCUMOCTh CHJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tejla U

XapakTepa CONPHKACAIOIINXCS TOBEPXHOCTEH

@usnyeckue SBICHUS B IIPUPOJE: NIPUMEPHI ABWKEHUS C
pasINYHBIMHM CKOPOCTSIMHU B JKUBOW M HEKUBOW IPUPOZE,

HCﬁCTBHC CHUJIbI TPCHUSA B ITPUPOAC U TCXHUKC

TexHu4uecKkre yCTpOMCTBA: TMHAMOMETP, NOAIUITHUKA

TABJIEHUE TBEPJIBIX TEJ, )KUJIKOCTEHN 11 TA30B

JaBnenue TtBEpAoro tena. CrnocoObl yMEHbBIIEHUS U

1 YBEJIMYEHUS AaBJICHUS
42 JaBnenue raza. 3aBUCUMOCTh JaBJIEHUS ra3a oT o0béMa,
' TEeMIIEPATypPhl
43 [lepenavya naBneHus: TBEPABIMU TENAMU, KUAKOCTAMU U
' razamiu. 3akoH [lackais. [THeBMaTHYeCKHE MAITHBI
3aBUCHMOCTh  JABJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 I'unpocratuueckuii napagokc. CooOIIaromuecs cocy/bl.
['unpaBiuyecKkrue MEXaHU3Mbl
AtMmocdepa 3emnu u armocdepHoe naBieHue. [Ipuannbl
A CYIIIECTBOBaHMS BO3AYIIHOW 000704ku 3emin. OMbIT
' Toppuuennu. 3aBUCHMOCTh aTMOC(HEPHOTO JaBJIECHUS OT
BBICOTHI HaJl YPOBHEM MOPS
16 Wsmepenune armocdepHoro npaeneHus. llpuGopsr s
' HU3MEPEHHS aTMOC(PEPHOTO JTABIICHUS
JlelicTBUe XKUIAKOCTM M Ta3a Ha IOIPYKEHHOE B HHX
4.7 Teno. BeiTamkuBaromas (apXxumenoBa) cuia. 3aKOH
Apxumena
4.8 [1naBanue Ten. Bo3gyxomnaBanue
[TpakTudeckue pabOTHI:
49 WccnenoBanme 3aBHCHMOCTH Beca Tela B BOAE OT

o0béMa TOTPYKEHHOH B JKUIKOCTh YacTH TeJja.

OrnpesienieHre BHITAIKWBAIOIICH CHIIBI, IEUCTBYIOIICH Ha




TEJO, MOTPYXKEHHOE B KUIKOCTD. IIpoBepka
HE3aBHCUMOCTH BBITAJKUBAIOLIEH CHUJIbI, JEHCTBYIOLIEH
Ha TeJI0O B JKHUAKOCTH, OT Macchl Tejia. OIBITHI,
JIEMOHCTPHUPYIOIIME  3aBUCUMOCTHb  BBITAJIKUBAIOLIECH
CHUJIBI, JIEHCTBYIOIIEH Ha TEJIO B >KHJIKOCTH, OT 00BEMa
MOrPYKEHHOM B MKUJKOCTh YaCTH Te€la U OT ILNIOTHOCTH
JKHJIKOCTH. Konctpyuposanue apeomeTpa HIIH

KOHCTPYUPOBaHME  JIOAKM U OIpeleleHue e

IPY30MO0ABEMHOCTH

®dusnyeckue  SBICHHMS B OpPUPOJAE:  BIMSHHE
4.10 aTMOC(EepHOTO JaBJICHNs Ha )KUBOH OpraHu3M, IUIaBaHUE

pBIO

TexHuyeckne yCTpOWCTBAa: COOOINAIOIIUECS COCY/IBL,
411 YCTPOMCTBO  BOAONPOBOJA, THAPABINYECKHNA IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM HAcOC,

apeoMeTp

PABOTA, MOITHOCTD, DHEPTUA

5.1 Mexanundeckas padbora
5.2 MexaHnueckasi MOILIHOCTb
53 [IpocTble MexaHM3MbI: pblyar, OJIOK, HaKJIOHHas
' IUIOCKOCTH. [IpaBuiio paBHOBECHS phlyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHUS pbldara K OJIOKy
«3omotoe  mpaBuso»  MexaHuku.  Koadduument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. ITpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [ToTenmanpHast SHEPTUM TEJA, OTHATOTO HAJ 3eMIIEN
5.7 Kunernueckas sHeprus
£ g [TonHast mMexaHWuecKass PHEprus. 3aKOH H3MEHEHHs U
' COXpaHEHHsI MEXaHUYEeCKOH SHEPTUH
[TpakTiueckue paboThI:
#H#Par###Onpenenenue  pabOThl CUJIBI TPEHUS TpHU
59 PaBHOMEPHOM JIBWKCHHH Tela 10 TOPHU30HTAIHHON

IMMOBCPXHOCTH. HccnegoBanue yCJ'IOBI/Iﬁ PaBHOBCCUA

ppiuara. HM3mepenme KIIJI HakIOHHONW IIJIOCKOCTH.




N3ydeHune 3aKkoHa COXpaHEHUsI MEXaHUYECKON YHEPTUH

du3nyeckue SABJICHUS B npupoac: pbHaru B TEIC

5.10
YeJoBeKa
TexHudyeckue yCTpPOMCTBA: pblYar, IOABUXKHBIA H
511 HETOABMKHBIM OJIOKW, HaKJIOHHAs IUIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KJIACC
Kon Kon
IIpoBepsieMble 31€eMEHTHI COAePKAHUA
paszeJia 3J1eMeHTa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  IOJIOKEHHSI  MOJIEKYJISIPHO-KUHETHYECKON
6.1 TEOpUM CTPOEHHUs BewlectBa. Macca U pa3mepsl
' MoJieKys.  ONBITBI,  TOATBEP)KIAIOIINE  OCHOBHEBIC
MIOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TeOpUH
Mopgenmn  TBEPAOrO, OKMAKOTO W Ta3000pa3HOTO
6.2 cocrosiHuil BemiecTtBa. Kpucramnmueckue u amopdHbie
Tena
OObscHEHUE CBOMCTB ra3oB, )KMJIKOCTEH U TBEPABIX TEJ
6 6.3 Ha OCHOBE TIOJIO)KEHUH MOJIEKYIIPHOKHHETHYECKON
TEOPHH
6.4 CMaunBaHue U KalWUISIPHbIE SIBIECHUS
6.5 TemtoBO€ pacIipeHne U C)KATHE
6.6 Temmneparypa. CBs3b TeMmmepaTypbl €O CKOPOCTBIO
' TETJIOBOTO JIBMYKEHHSI YaCTHUI]
6.7 Buytpennss sueprust. Crioco0bl U3MEHEHHsI BHYTpEHHEH
' SHEpruu: Tersionepeada 1 copepiieHue padoThbl
68 Bunsl Temonepenadn: TEIIONPOBOTHOCT, KOHBEKITHS,
' U3Iy4YeHue




KoanuectBO  TEMIOTHL VYnenbHas  TEIIOEMKOCTH

6.9
BEILIECTBA
TemsiooOMeH U TEIOBOE paBHOBECHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
6.11 [InaBneHne U OTBEpAEBAHNE KPUCTAININYECKUX BEILIECTB.
. VY ienpHas TenaoTa niaBJICHUs
[TapooOpazoBanne ¥  KoHaeHcanus. Vcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUS.
. 3aBHCHUMOCTh TEMIIEPATypbl KUMEHUS OT aTMOC(EpPHOTO
JaBJICHUS
6.13 BrnaxnocTs Bo3ayxa
6.14 OHeprus TommBa. Y ieibHasi TENI0Ta CrOPaHUs
[Ipunnuner  pabotel  TermoBbix — asuratenet  KITJ]
6.15 TEIUIOBOTO ABUrareis. TersoBble ABUraTeld U 3alluTa
OKpY>Karollen cpeibl
3aKOH COXpaHEHUs U MPEBPAIICHUS YHEPTUU B TEIIOBBIX
6.16
rporeccax
[IpakTuueckue pabOTHI:
OnpIThI o 0oOHapyXEeHUIO JIEHCTBHUS cui
MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpITl 1O BBIPAIIMBAHUIO KPUCTAIJIOB IOBAPEHHOMN
COJIU WJIU caxapa.
OMnbITHI IO HAOIOACHHUIO TETUIOBOTO PACIIUPEHUS Ta30B,
AKUAKOCTEN U TBEPIBIX TEII.
6.17 Omnpenenenue 1aBIeHNs BO3AyXa B OaNIOHE MINPHILIA.

#HHPar##H#OnbIT, JAEMOHCTPUPYIOLINE 3aBUCHUMOCTD
JaBJIEHUs] BO3JyXa OT €ro o0bEMa M HarpeBaHWs WIH
OXJIaXICHUSI.

IIpoBepka rumoTe3bl JUHEHHOW 3aBUCHUMOCTH JUJTMHBI
CTOJNIOMKA KHMJKOCTH B TEPMOMETPHUYECKOW TpYyOKe OT
TEMIEPaTypHI.

Habmtonenne n3MeHeHUs] BHYTPEHHEW SHEpPruM Tejla B

PE3YIbTATC TCILUIONICPEAAYHN U pa6OTBI BHCIIHUX CHUII.



HccnenoBanue siBIeHUS TEIMII0O0OMEHA MPU CMEITUBAHUT
XOJIOJIHOW U TOpsiYEit BOJIBI.

OmpeneneHne  KOJWYECTBA  TEIIOTHI, TOJYYCHHOTO
BOJZIOM TMPHU TEIUIOOOMEHE C HArpeThiM METALUTHYSCKUM
LAJTUHIPOM.

OmnpeneneHne yaeabHON TEIIIOEMKOCTH BEIIECTRA.
HccnenoBanue mpoliecca UCIapeHus.

OrnpezenieHre OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.

OmnpeneneHue yaenbHON TEILIOTHI IIABICHUS JIbJA.

6.18

6.19

®dusnueckue SBICHUS B NPUPOJAE: TOBEPXHOCTHOE
HaTsOKEHUE W KanWUISIpHBIE SIBIICHUS B TPHUPOJIE,
KpUCTaJIBl B Tipupoe, u3inydenue CoiHIla, 3aMep3aHue
BOZ0EMOB, MOPCKHE OpH3bl; 00pa30BaHKUE POCHI, TyMaHa,

HHCA, CHCra.

TexHnueckue  yCTpoMCTBa:  KalMJUIAPBL, IPUMEPHI
HCIIOJIb30BAHUS KPUCTAJIOB, >XKMIKOCTHBIM TEPMOMETD,
JATYMK TEMIEpPATypbl, TEPMOC, CUCTEMA OTOIUICHUS
JIOMOB, THTPOMETpPbI, ICUXPOMETp, MapoBas TypOMHA,

ABUTATCJIb BHYTPCHHCTO CTOPAHUS.

DJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnexrTpuszanus Tei. J[Ba poga dJIEKTPUUECKUX 3apsI0B
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTb CHJIbI B3aUMOJEHCTBUS 3apsKEHHBIX TEJ OT
BEJIMYMHBI 3apS10B U PACCTOSHUS MEXTy TEJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTh 2JEKTPUUECKOTO

7.3 nosid. IIpyHIMN cynepno3unuy 3JIEKTPUYECKUX MOJIEH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »siexTpuueckux 3apsAfoB. OJIEMEHTapHBIN

7.4 anekTpudeckni 3apsaa. Ctpoenue aroma. [IpoBogHukn n
TUDIIEKTPUKU

7.5 3aKOH COXpaHEHHMS ANEKTPUUECKOTO 3apsiaa

7.6 ONEeKTpUYECKU  TOK.  YCJIOBHA  CYyLIECTBOBaHMS




QJICKTPHUYCCKOI'0 TOKA. M cTOYHUKH TOCTOSHHOI'O TOKa

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
7.7 XMMHUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B
KHUJKOCTAX U razax
g Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
7.
HaIpsHKEHNE
9 CornpoTuBieHue MIPOBOJHHUKA. VY nensHOE
7.
COIIPOTHBIICHUE BEILIECTBA
7.10 3akon OMa Juist yyacTKa Lenu
[locnenoBarenpHOE UM HapajUIebHOE  COEOUHEHUE
7.11
MIPOBOJIHUKOB
PabGota M MOIIHOCTH 3JIEKTPUUECKOrO0 TOKAa. 3aKOH
7.12
Jxoyinsa — Jlenna
DNEeKTpUYECKUe LEenu U MOTPEOUTENH SJIEKTPUUECKON
7.13
sHepruu B ObITy. KopoTKkoe 3amMblkaHue
[TocrossuHble MarHuThl. B3auMopnencTBuE MOCTOSHHBIX
7.14
MAarHuTOB
MarautHoe mnone. MarHuTHoe mnojie 3eMiId U €ro
7.15
3HAUEHUE NI )KU3HU Ha 3eMIie
6 OmneiT Opcrena. MaruutHoe nosie 31eKTPUYECKOro TOKa.
7.1
[IpumeHeHue IeKTPOMarHuToB B TEXHUKE
JlelicTBME€ MarHUTHOrO IMOJS HA MPOBOJHUK C TOKOM.
DNeKTpoABUTaTeNh MOCTOSTHHOTO ToKa. Mcmonb3oBaHue
7.7
JJIEKTPOABUraTeIed B TEXHUYECKHX YCTPONCTBaX M Ha
TPaHCIIOPTE
OneiTel  @apanes.  SIBneHue  3JIEKTPOMArHUTHOMN
7.18
naaykiuu. [Ipasuno Jlenna
DNeKTpOTeHEePaTop. Cnioco0mr TTOTyYEHUS
7.19 JNEKTPUYECKOM  DHEPrMHM.  OJIEKTPOCTAHLMU  Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH
[IpakTuyeckue pabOTHI:
7.20

OmnbITEI TIO Ha6JIIOILCHI/IIO QJICKTpHU3alUU TCJI HHILYKHHCﬁ




U IIPU CONIPUKOCHOBEHUH.
UccnenoBanue JeHCTBUS DJIEKTPUYECKOrO IOJIA  Ha
MIPOBOJIHUKY U JAUDJICKTPUKHU.

COopka u mpoBepka pabOTBI SICKTPUUSCKON Ienu
IIOCTOSIHHOT'O TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPSIKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3
pE3UCTOp, OT CONPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOpE.

OnpITsI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
AEKTPUYECKOTO0 CONMPOTHUBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, IJIOLIAAH [TONEPEYHOro CEYEHUs U MaTepuaa.
[IpoBepka mpaBuiia CIOXKEHHS  HANpPSKEHUHM MpHU
MOCJIEIOBATEIbHOM ~ COEAMHEHUU [JBYX PpPE3UCTOPOB.
[IpoBepka npaBuiia A CHJIbl TOKA MpHU MapajyieIbHOM
COeNMHEHUH  pe3uctopoB.  Ompexnenenue  pabOTHI
JJEKTPUYECKOTO TOKAa, MAYLUIETO Yepe3 Ppe3UcTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKA,
BBIIIEISIEMON Ha pe3ucTtope. MccnenoBanue 3aBUCUMOCTH
CWJIBI TOKA, WAYLIET0 4Yepe3 JaMIIOUKy, OT HaNpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MarHMTHOTO B3aUMOJICHCTBUSI IOCTOSHHBIX MarHUTOB.
W3y4eHre MarHuTHOTO IOJIsS TIOCTOSIHHBIX MarHUTOB MpHU
ux o0beAWMHEHWHM ©  pasaeneHuu. VccimemoBanue
JEHCTBUS AJIEKTPUUYECKOTO TOKA HA MarHUTHYIO CTPEJIKY.
OneITbl, JEMOHCTPUPYIOIIME  3aBUCHUMOCTb  CHUJIBI
B3aMMOJICHCTBUS KaTyIIKH C TOKOM M MarHuTa OT CHJIbI
TOKAa W HallpaBlIeHHUs TOKa B Karymike. V3yuenue
JEHCTBUSI MarHUTHOTO TOJISI Ha TMPOBOJHUK C TOKOM.
KoHncTpynpoBanue " U3y4EHUE paboThI
DJIEKTPOJABUIATEIIS. N3mepenune KILJ

3JIEKTPOJIBUTATEIILHOMN YCTaHOBKH. ONEBITEI o




7.21

HCCICIOBAaHUIO ABJICHUA BHCKTpOMaFHI/ITHOﬁ WHAYKIUU:
Hucciacag0oBaHUuC W3MCHEHMH 3HAYeHHUSI U HaITpaBJICHUA

HMHAYKOUMOHHOI'O TOKa

Ousnyeckue SBIEHUS B MPUPOJE: IIEKTPUUYECKUE
SBJIEHU B  arMmocdepe, OJICKTPUUECTBO  KUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIE 3eMJIH, Apeii( MOIIOCOB,
pOJIb MAarHUTHOTO TOJISA TSI )KU3HU HA 3emiie, MOJISIPHOE

CHUSIHHC

1.22

TexHudeckue yCTpPOMCTBA: JJIEKTPOCKOIN, aMIIEpMETP,
BOJIBTMETP, PEOCTaT, CYETYUK IJIEKTPUUYECKON SHEPIuM,
JIEKTPOOCBETUTENIbHBIE  MPUOOPBI,  HarpeBaTelbHbIC
AIEKTPOIPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTrATEIb

IMOCTOAHHOI'O TOKA, rCHECPATOP IMOCTOAHHOI'O TOKA

9 KJIACC
Kon
Kon snemenra IIpoBepsieMble 7IEMEHTHI COJIEPIKaAHUS
pasnena
MEXAHUWYECKMUE ABJIEHUA
81 Mexanuueckoe JABMKEHHE. MarepuanbHas TOYKa.
' Cucrema orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NpsAMOIMHEHHOE IBUKEHHE
HepaBHomepHoe mnpsmMonuHeiHoe nBuxeHue. CpeaHss
g 8.4 W MIHOBEHHas CKOpPOCTh Tejla TpPH HEPaBHOMEPHOM
JIBYKEHUH
8.5 Yckopenue. PaBHOyCKOpEHHOE MIPSAMOJIMHEMHOE
' JIBYDKEHUE
8.6 CBoOoauoe nanenue. OnbITel [anunes
PaBHOMepHOE nBMXKEHME IO OKpykHOcTU. [lepuon wu
8.7 yacrtoTta oOpamieHus. JIuHeliHas M yrioBas CKOPOCTH.

IleHTpOCTpEMUTENBHOE YCKOPEHUE




8.8

[TepBsiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa
8.10 Tpernii 3akon HeroToHa
8.11 [IpuHIUIT CYTIEPIIO3UITUHN CHIT
8.12 Cwuuita ynpyroctu. 3akoH ['yka
813 Cuna TpeHHs: CHJIa TPEHUSI CKOJBKEHHS, CUJIa TPEHUS
' MIOKOSI, IPYTHe BUJIbI TPEHUS
514 Cuna TSKECTM M 3aKOH BCEMHUPHOTO TITOTEHHS.
' YckopeHnue cBOOOAHOTO MaACHHUS
815 Hewxenne  1ianer  Bokpyr  Comnma.  IlepBas
' KocMu4eckasi ckopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecue matepuanbHON TOUKU. AOCOTIOTHO TBEPIOE
8.16
TEIOo
817 PaBHOBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpaiieHus. MomeHT cuibl. LleHTp TsokecTH
8.18 Nmnynsc Tena. U3menenne nmiynsca. MIMmyibsce cumsl
8.19 3aK0H COXpaHCHHS UMITYJIbCa
8.20 PeaktuBHOE ABMXEHNE
8.21 Mexanunyeckas paboTa U MOIIHOCTD
8.9 PabGora cun Tsxectw, ynpyroctw, TpeHus. CBA3b
' SHEpPruu 1 paboThl
893 [lorennuaneHast »Heprus Tena, TMOAHATOTO  HaJ
' MTOBEPXHOCTHIO 3eMIIH
8.24 [ToTeHumanpHas 3HEPTUs CKATON IPY>KUHBI
Kunernueckass sHeprus. Teopema 0 KHHETHYECKOMH
8.25
SHEPTUn
8.26 3aKOH COXpaHEHUsT MEXaHMUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHHUs Opycka
897 WIA JBIDKEHHUS IMapuKa 10 HAKIOHHOH IUIOCKOCTH.

OHpe,Z[CJICHI/IC YCKOPCHUSA TCJIa MPU PaBHOYCKOPCHHOM
JABHXXCHUU 110 HaAKJIOHHOM INIOCKOCTH.

HccnegoBanne 3aBHCHUMOCTHU OyTu OT BPEMCHH IIpU



8.28

8.29

PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka THUMOTE3bI: €CIM MpPH PABHOYCKOPECHHOM
JBYDKEHUHM 0€3 HA4YallbHOW CKOPOCTH ITYTH OTHOCSTCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
MPOMEKYTKH BPEMEHHU OJIHHAKOBEI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWJIbl HOpMaJbHOro JaBiieHus. OrnpenerneHue
kodpduimeHTa TpeHUs CKoJbkeHus. OrnpenencHue
KECTKOCTH TPYXUHBL. OmnpeznencHue pabOThl CHIIBI
TPEHUS TIPU PABHOMEPHOM JIBXKCHMU Tella II0
TOPU30HTANLHON MOBepXHOCTH. OrmpeneneHue padOThI
CUIBI  yOPYrocTM  IpU  HOABEME  Ipy3a  C
WCIOJB30BAHUEM  HEIMOJBIXKHOTO U IOJBUXKHOTO

0JIOKOB

@u3nYeCcKue SIBJICHUS B IPUPOJIE: NMPUIUBBI U OTJIUBBI,
nBUKeHue IuiaHeT COJHEYHOM CUCTEMBbI, PEaKTUBHOE
JIBU)KEHUE KUBBIX OPTAaHU3MOB

TexHuueckue  yCTpOMCTBA:  CHUIAOMETP, JATYUKHU

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHU S, PAKCThI

MEXAHUWYECKUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenne. OCHOBHbIE XapaKTEPUCTUKH

. KoJie0aHU: Iepuo/I, YacTOTa, aMILIUTY1a
9.2 Marematnueckuit 51 NIPY>KUHHBIN MasiTHUKHU.
' [IpeBparenue sHepruu npu KosiaedaTenbHOM ABHKEHUN
93 3aryxatomue koyieOaHusa. BwIHYXJIeHHBIE KOJEOaHUS.
' Pes3onanc
Mexannueckre BoJIHbI. CBONMCTBa MEXAHUYECKUX BOJIH.
0.4 [IpononbHble M MonepedHble BONHBI. JlJIMHA BOJHBI U
' CKOpPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ['poMKOCTB M BbICOTA 3BYKa. OTpakeHUE 3ByKa
9.6 Wndpa3Byk u yabTpa3ByK
[IpakTuyeckue paboOTHI:
9.7 OmpeneneHne YacTOTBl M TMepuoAa  KoJieOaHWH

MaAaTEMaTHU4YCCKOIro MassiTHHUKaA.



OmpeneneHne YacTOTBl M TMepuoAa  KoJieOaHWH
NIPY>KUHHOIO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — TEepUoOja  KOJeOaHUMA
IIOABCUICHHOTO K HHUTH Ipy33 OT JIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH — TepuUoja  KOJeOaHUMA
MPY’KUHHOTO MasiTHHKAa OT Mmacchl rpy3a. I[Iposepka
HE3aBUCHUMOCTH nepuoja Konebanuit rpysa,
IIOABCHICHHOI'O K HHUTH, OT MAacCCHI I‘py38, nu )KéCTKOCTI/I

npyxuHsbl. I3Mepenue yckopenus cBOOOAHOTO NaieHUs

dusndyeckue SBICHUS B npupoac: BOCIIPUATHEC 3BYKOB

9.8 KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHMYECKHUE BOJIHBI,
I[yHAMH, 9XO
9.9 TexHuueckue ycTpoOMCTBa: 3XOJOT, HCIHOJIb30BAHUE

yIBTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

9J'ICKTpOMarHI/ITHOG I10JIC. BHGKTpOMaFHI/ITHLIe BOJIHBI.

104 CBoiicTBa 3JIEKTPOMArHUTHBIX BOITH
10.2 [kana 31€KTPOMarHUTHBIX BOJIH
103 OnexkrpoMarauTHas npupoaa csera. CKOpocTb cBera.
' BonHoBBIE CBOlCTBA CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MPHUPOJE: OHOJIIOTHYECKOe
10.5 NENCTBHE BHJIIMOTO, yABTPa(pHOIETOBOTO u
PEHTIE€HOBCKOT'O U3ITy4eHUH
106 Texnuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' 3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U
CBETOBBIE ABJIEHU A
111 JIyueBas monens ceera. Mcrounuku cBeta
1 11.2 IIpsimonuHeEitHOE pacpocTpaHEHHUE CBETa
113 Otpaxenue cBera. [lmockoe 3epkaio. 3aKOH OTpaskeHUs
' cBeTa
11.4 [Ipenomiienne cBeta. 3akOH NPETOMIICHUS CBETA.




[TomHOE BHYTpEHHEE OTpakEHUE CBETa

11.5 Jlunza. Xop ydeid B IMH3E
116 OnTuueckast cucrema Qoroanmnaparta, MHKPOCKOINA U
' TeJecKoIa
117 I'ma3 kak onTuueckas cucrema. bruzopykocTs U
' JAJIbHO30PKOCTh
118 Pasnoxxenue Oernoro cseta B cektp. OnbiTel HploTOHA.
' CrnoxeHune CrieKTpalibHBIX 1IBETOB. Jlucriepcus cBeTa
[IpakTuueckue pabOTHI:
HccnenoBanue  3aBHCHUMOCTH  yIyla  OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
N3yuenmne xapakTepUCTHK H300paXeHHs MpeaMeTa B
IJIOCKOM 3epKaje.
HccnenoBanne  3aBUCHMOCTH — YIila  IPEIOMIICHUS
CBETOBOTI'O JIy4a OT yrJja MaJieHusl Ha TPaHHIIEe «BO3IYX —
11.9 CTEKJIO».
[Tonydyenune u300pakeHUil C TOMOIIBIO COOMparoOIIei
JIMH3BL.
Onpenenenre (OKYCHOTO PACCTOSHHUS W ONTHYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OmnbITHI IO PA3JI0KEHHUIO OEIOro CBETa B CHEKTP.
OnbITHl 10 BOCTIPHUSTHIO I[BETA TPEAMETOB NPU HX
HaOJIIOICHNH Yepe3 LIBETOBbIE (PUIBTPHI
dusnueckue sABICHUS B npupoje: 3arMeHus CosHua u
11.10 JlyHbl, 1IBETa TE€J, ONTHYECKHE SIBJICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUpPax)
111 TexHuueckue ycTpoiicTaa: OUKH, MEPUCKOTI,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBGIE ABJIEHUA
191 OmnbiTel Pezepdopna u miaHeTrapHas MoOJENb aTOMa.
' Mogens aroma bopa
12
122 Hcnyckanme u TOTJONICHHE CBeTa aroMoM. KBaHTHI
' JInnenyaTele CIIEKTPHI
12.3 PagnoakTuBHOCTH. Ab(da, 6eTa- 1 raMMa-u3nydeHus




Ctpoenne artomHoro szapa. HykioHHas wmopenb

12.4
aTOMHOTO siapa. M3oTonsl
128 PaguoaxkTtuBHble npeBpameHus. Ilepuon mnomypacnana
' ATOMHBIX SIJEP
126 SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUsS 3apsAI0BOTO U
' MacCOBOI'0 YHCEN
12.7 DHeprus cBA3M aTOMHBIX siiep. CBsA3b MAacChl U SHEPTUU
128 Peakuuu cunresa u aenenus anep. IcTouHUKM 3HEPIUU
' CouHiia u 3831
129 Snepnas osHepreruka. JlelicTBUE  paJMOAKTUBHBIX
' W3IIy4€HHUI Ha )KUBBIE OPraHU3MBI
[IpakTuueckue pabOTHI:
HabuntoieHne CIjiomHBIX M JIMHEWYaTbIX CIIEKTPOB
12.10 W3IIy4EeHHUS.
HccnenoBanue TPEeKOB: M3MEPEHHUE SHEPTUU YaACTHULIBI
10 TOPMO3HOMY TTyTH (TI0 (hoTOrpadusim).
W3mepenune paanoakTHBHOTO (poHA
@dusnueckue SBIECHUS B IPUPOJE: ECTECTBEHHBIN
pPaauoOaKTUBHBIN ¢ox, KOCMHUYECKHE Jy4H,
12.11 pPaIMOaKTUBHOE W3IIYYEHHUE NPUPOJHBIX MHUHEPAJIOB,
NEICTBUE PpAgUOAKTUBHBIX M3IYyYEHMM HAa OpraHu3M
YeJioBeKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

I/IH,[[I/IBI/I,I[yaJ'IBHHﬁ A03UMETP, KaMEpa Bunscona



ITPOBEPAEMBIE HA OI'D 1O ®U3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM ITPOT'PAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero oopasoBanusi Ha ocHoBe PI'OC

[lonumanue ponu  QU3MKM B HAy4yHOM  KapTUHE  MUDA;
c(hOpMUPOBAHHOCTH 0a30BBIX MPEICTABICHUA O 3aKOHOMEPHOU CBS3H
MU TO03HAaBa€MOCTH SBJIICHUH IPUPOJbI, O POJIM SKCIEPUMEHTA B
¢usuke, o cucremooOpasymomeld ponun (U3MKH B pPa3BUTHH
€CTECTBCHHBIX HAayK, TEXHHKH M TEXHOJOTui, 00 3BOIIOLUU
(U3HYECKUX 3HAHMM M WX POJU B IIEJIOCTHOM €CTECTBEHHOHAYUYHOMU
KapTUHE MHUpPA, O BKIAJE POCCHICKUX U 3apyOEKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKU, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIETO

MHUpa, pa3BUTHC TCXHUKH U TEXHOJIOTHI

3HaHus O BHMJAX MaTepuu (BEIIECTBO M IOJE), O JBMUKEHUU Kak
crocobe CyI1ecTBOBaHUsI MaTEPUH, 00 AaTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHS BEIIECTBAa, O (M3MYECKOH CYIIHOCTH SBJICHUH MPUPOJIBI
(MexaHI/I‘-IeCKI/IX, TCIIOBBIX, OJOJICKTPOMArouTHBIX U KBaHTOBI)IX);
YMEHHUE pa3inyaTh SBJICHH 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC q)HSH‘IGCKOC SIBJICHUC,
YMEHHUE paclo3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3MUECKUX SBICHUMN
B OKpyxXxaromieM MHPE, BbBIACIAA HUX CYHICCTBCHHBIC CBOMCTBA

(mpu3HaKH)

BJ'IaI[eHI/Ie OCHOBAaMM MOHSITHIHOTO araapara U CHMBOJIMYCCKOTO
sA3bIKa (1)I/I3I/IKI/I U HCIIOJIb30BAHHUEC WX IJId PCIICHUA y‘IC6HI>IX 3aaa4,
YMCHHUE XapaKTCpU30BaATb CBOMCTBaA TCI, (I)I/ISI/ILICCKI/IG SABJICHUA H

MIPOIIECCHI, UCTIOJNIb3YsI PYHIAMEHTAIbHBIC U IMITUPUIECKUE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

HCIIOJIb3YA (I)I/IBI/I‘-ICCKI/IC BCIIMYHHBI

Brnanenue ocHOBaMH METOJOB HAy4YHOTO TMO3HAHHS C YYETOM
coOrofieHHsI MpaBmiI 0€30MacHOTrO Tpynaa: HaOMIoIeHUE (PUINIECKUX
SIBJICHUMN:

YMCHHUEC CaMOCTOSATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTAaHOBKY



U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKLHUH, OMUCHIBATH XOJ
OTIBITA U 3AIMCHIBATD €0 PE3YIbTAThI, (HOPMYIHUPOBATH BBIBOJIBI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEIMYMHBl M aHAJIU3UPOBATH IOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUI;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO  COOMpaTh OSKCHEPUMEHTAIbHYI) YCTaHOBKY U
IPOBOAMTH  MCCIEAOBAaHWE [0  UHCTPYKLUUHU,  IPEACTAaBIATH
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUJIEC TaOMUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJEJIb aTOMHOTO sJipa) U YMEHHE NMPUMEHITh UX Ui

00BACHEHHS (1)I/ISI/I‘ICCKI/IX IIpouecccoB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE CUTyallMd MpPaKTHKO-OPUEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CJIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

VYMeHue pemarh pacuéTHble 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCTIONB3Yysl 3aKOHBI W (OPMYJBI, CBS3BIBAIOIINE  (HU3UIECKUE
BEJIMYMHBI, B YAaCTHOCTH, 3alMCHIBAaTh KpPATKOE YCJOBHE 3aayM,
BBISIBIISATH HEAOCTAIOILIME JIaHHbIEC, BBIOUPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAUMBIE ISl € pelIeHus], UCII0JIb30BaTh CIIPABOYHEIC TaHHBIE,
IPOBOJUTHh PACUYETHI M OIEHUBATh PEATUCTUYHOCTH MOJYYEHHOTO
3Ha4YeHUs1 (PU3MYECKON BENMYMHBI; YMEHHUE OINPEIEeNATh Pa3MepHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh IPUHLHUINBL  ACHUCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHcCIJ€ OBITOBBIX MPUOOPOB, U MPOMBIIIEHHBIX
TEXHOJIOTMYECKUX IPOLECCOB 10 UX ONUCAHUIO, UCIIONb3Ys 3HAHUS O

CBOMCTBAaX (DU3WYECKUX SBIEHUW W HEOOXoaWMble (u3nyueckue




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH  TIPpUOOpaMH W TEXHUYCCKUMH
YCTPOMCTBAMM, COXPAHEHHUS 3/0pOBbSI W  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnelT TOMCKa, NpeoOpa3oBaHUs M MpPEACTaBICHUS HHPOpMALUU
(GU3HYECKOTO COJEp)KaHUs C HCIOJIb30BaHUEM HH()OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTHI; YMEHHUE OLEHUBATH JIOCTOBEPHOCTH
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB,  YMEHHME  MCIOJb30BaThb  IPHU
BBITIOJIHCHUHM YY€OHBIX 3aJlaHui HayYHO-TIOMYJISIPHYIO JIUTEPATYPY
(bu3MYECKOr0 CONEep:KaHus, CIPaBOYHbIE MaTepuaibl, PECYpChl CETU
WNurtepuer; BiameHue 0a30BbIMM  HaBBIKAMH  IIPeoOpa3oBaHUA
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMBI B JAPYIyI0; yMEHHE
co31aBaTh COOCTBCHHBIC ITMCHMEHHBIC M YCTHBIC COOOIICHHS Ha

OCHOBC I/IH(l)OpMaI_II/II/I N3 HCCKOJIBKUX MCTOYHHUKOB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHMUS, IIPOBEPAEMBIX HA OI'D I10

PU3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe JBWKeHue. MarepuanpHas Touka. (Cucrema  OTCuéra.
' OTHOCHUTENBHOCTD IBHKEHUS
PaBHOMEpHOE M HepaBHOMepHOe ABHkeHHE. CpenHsas ckopocTs. PopMmyia i
1.2 BBIYHCIICHUSI CpeaHel ckopocTu: V = S/t
PaBHOMEpHOE TpSIMONMHENWHOE IBH)KEHUE. 3aBUCUMOCTb KOOPJIMHATHI TEla OT
BPEMEHH B CIy4ac pABHOMEPHOT'O MPSIMOJIMHEWHOTO IBUKEHUS:
13 x(7)=x, +vt
I'paguky 3aBUCUMOCTH OT BPEMEHHU I IPOEKUUU CKOPOCTH, MPOEKIUU
NepEeMELICHHs, IIyTH, KOOPJAMHATHl [pPU PABHOMEPHOM MPSAMOJIMHEWNHOM
JBUKCHUU
3aBUCHUMOCTb KOOpPJIMHATBl T€jla OT BPEMEHHM B CIIy4ae PaBHOYCKOPEHHOIO
IPSIMOJIMHENHOTO ABUKEHUS:
2
Sf) =vo, #i+ay* ;
2
@opMynsl Ui MPOCKLUUU IEPEMELIEHUs, NPOEKIHH CKOPOCTH H IPOECKIIHH
YCKOpPEHUS IIPU PaBHOYCKOPEHHOM NPSMOJIMHENHOM JIBUKEHUU:
2
14 .sx(r)=v‘}x-r+ax-3.
U.\'('() =Upy T4, 1,
a,(f) =canst,
szz - lez =2a,s,
I'paduku 3aBHUCHMOCTH OT BpPEMEHM JJsl MPOEKIUH YCKOPEHHs, MPOEKIMU
CKOPOCTH, NPOEKIUU IEepEMENIEHUs], KOOPAUHATBl IIPH PAaBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU
CoboaHoe nazeHue. PopMysibl, ONMHMCHIBAIOIIKME CBOOOJHOE MaJeHHUE Tena I0
15 BEpPTUKAIM (JBW)KEHUE Tejda BHU3 WM BBEPX OTHOCUTENIBHO IOBEPXHOCTH
' 3emnn). I'paduku 3aBUCMMOCTM OT BpPEMEHH JUIsl TPOEKLUUH YCKOPEHHMS,
IOPOEKIMH CKOPOCTH M KOOPJAHWHATHI TNpH CBOOOJHOM TMaJeHUU Tela IIo




BEPTHUKAIH

CkopocTh pPaBHOMEPHOIO JBIJKEHHUS Tella IO OKpyXHocTu. HampaBienue
CKOPOCTH.

Qopmyna g BBIYUCICHUS CKOPOCTH 4Yepe3 pajuyC OKPYKHOCTHU U TMEPHOL

oOpareHus:
2nR
=
T

LentpoctpemurensHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO

16 yckopenus. @opmyra uisl BBIYUCIICHUS YCKOPEHUS:
2
a. — L
“ R
dopmyiia, cBA3bIBAIOLIAS IEPUOJ U YACTOTY OOpaIlleHus:
V= 1
T
Macca. I1notHocts BewmecTtsa. @opmyiia i BBIYUCICHUSA IITIOTHOCTH:
_m
1.7 V
1.8 Cuna — BekTopHas ¢pusudeckas BennynHa. CloXeHue Cuil
1.9 SIBnenue nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHanpaBiIeHHOCTb BEKTOPA YCKOPEHUS TeJla U BEKTOpA CHIIbIL, JEHCTBYIOIIEN Ha
TEJ0
B3anmopeinicteue ten. Tperuit 3akoH Herorona:
1.11 Fy 4 =-F
112 TpeHue Mokosi U TpeHHUE CKONbXEeHUS. PopMyIa Il BEIYUCICHUS MOJLYJISI CHJIBI

TPCHUS CKOJIbXKXCHUA:



F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCGMI/IpHOG TATOTEHHE. 3aKOH BCCMHUPHOI'O TATI'OTCHUSA:

my -4
F=g L1 _2%
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHast (pusmyueckasi BeIMUMHA.
p=mb

I/IMHy.TIBC cuCTeMBI Tea. MI3MeHeHue HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JIs1 3aMKHYTOM CUCTEMBI TEN:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAJIbHAasA SHCPIrus. d)opMyna JUIA BBIYMCIICHUA

KHHETHYSCKOM OHCPIUU:

HE)E
Ey ="

TeopeMa 0 KHHETHYECKOM OHCPIUH. qDopMyna JUIS. BBIYMCIIEHUS MOTEHIIAIBLHOMN



OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyiia Jijisl 3aKOHA COXPAHEHUS
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuiibl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrkubIil 1 HenoaBwKHBIN O0510ku. KT/l mpocThix MexaHU3MOB,
Aﬂrpaqema
JlaBnenue TBEPAOrO TEmA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F
P=—-
191 JlaBneHue raza. ATMocgepHoe AaBlICHHE.
' I'mapocraTnyeckoe naBieHUE BHYTPHU KUIKOCTH.
®opmyna 175 BEIYUCIECHUS JaBICHUS BHYTPU KHUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna AId ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JIEUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanus Teia. [lnaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PacCIpOCTPAaHECHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOH BOJIHBI Ha T'paHMIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

1.30

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OPYXKHUHBL, KO3(PUIMEeHTa TPEHUS CKOIBbXKEHHUS; paOOThl CHIIBI TPEHUS, CHIIbI
YIOPYTOCTH; CPEIHEH CKOPOCTH IBMKEHMsI Opycka IO HAKJIOHHOM IUIOCKOCTH;
yCKOpeHusi Opycka MNpu JBUKEHUM IO HAKIOHHOW IUIOCKOCTH; YacTOThl M
nepuofa KoieOaHUl MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
Kosie0aHuM NPY)KMHHOTO MasiTHUKA; MOMEHTA CHJIbl, JEHCTBYIOLIErO HA phlyar;
paboThl CWJIBI YNPYrOCTH TMPH MOJbEME Ipy3a C IMOMOILBIO HEMOABHKHOTO
0J10Ka; pabOTHI CHJIBI YIPYTOCTH MPHU NOABEME Ipy3a ¢ IOMOIIbIO MOJBUKHOTO
61oKa.

WccnenoBanue 3aBUCHMOCTH apXMMEIOBOM CHUJIBI OT 00BbEMa MOTrpyKEHHON
YacTH TeJla U OT IUIOTHOCTH >KMJIKOCTH; HE3aBUCUMOCTH BBITAIKMBAIOIIEH CHUIIbI
OT Macchl Teja; CUJIbl TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JTaBJICHUS U OT
poJla TIOBEPXHOCTH; CHJIBI YIPYIOCTH, BO3HUKAIOLIEH B NPYKUHE, OT CTENEHU
nedopmaiuu NpyKUHBI;, YCKOPEHHUs OpyCcKa OT yrila HakJOHAa HAaINpaBIISIONICH;
nepuoa (4acToThl) KoJieOaHUI HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpUoAa
Kojie0aHui MPYXUHHOTO MasTHHKAa OT MacChl Irpy3a M KECTKOCTU MPYKUHBI,
UCCIIEIOBaHNE HE3aBHUCHUMOCTU TepHoja KoleOaHUH HUTSHOTO MasTHHKA OT

Macchl rpy3a. [IpoBepka ycioBus paBHOBeCHs pblyara
Qusuueckue sA61eHUs 6 nNpupoode: TIPUMEPHI JBUKEHHS C Pa3IUYHBIMU
CKOPOCTSIMU B KMBOW M HEXUBOU MPUPOJE, NEHCTBUE CHIIBI TPEHUS B IPUPOAE U

TEXHUKEC, TMPUIHWBBI W OTJIWUBBI, JABMIXCHHUC IIJIAHCT Conueynon CUCTCEMBI,




PEaKTUBHOE IBHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro JaBJICHUS Ha XKUBOW OpPraHW3M, IUIABAHHE PHIO, BOCIPUSTHE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp, HXOJOT,
UCTIOJIb30BaHUE YIIBTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU A
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BerecTBa. Mojenu TBEPIOTO, KUAKOTO U ra3000pa3HOr0 COCTOSHUN BEIIECTBA.
Kpucrammyeckue u amopHsie Tena

25 JIBukenne dyactuil BemiectBa. CBS3b CKOPOCTH JABWXKEHUS YacTUIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHbIE SIBICHUS

2.4 TennoBoe pacupeHne u CxaTHe

2.5 TennoBoe paBHOBECHE

25 Buytpennsis sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI M3MEHEHHS

' BHYTPEHHEH 3HEpruu

2.7 Buzp! Termonepeaaun: TEIIONPOBOJHOCTh, KOHBEKIHS, U3TyYeHUE
HarpeBanme wu oxnaxkzaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCTD:

2.8
O=am(t,—1)
3aKOH COXpaHEHWsS] PHEPrMHM B TEIIOBBIX MpOIleccax. YPaBHEHHE TEIIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcanusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIECCce

210 UCTapeHus W KoHAeHcanuu. KurneHue KHUIKOCTH. YJenpHas TeIuioTa

' napooOpasoBanus: L = Q/m

2.11 BnaxxHocTs BO3yxa




2.12

2.13

2.14

2.15

[InaBnenne wu Kpuctaiuzanus. V3mMeHeHHe BHYTPEHHEW HHEpPruu Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YILCJIBHaSI TCILIOTA I1J1aBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[punuuns! pabots! TemoBbix apuratencii. KI1/1 reruioBoro apuratens

Ilpakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCJIE OIYCKaHWsS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJIAaBJIICHUS Jbja. MccnenoBaHWMe M3MEHEHHS TEMIIEpATypbl  BOABI  MPH
Pa3JIMYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHAa IMPH CMEIIMBAHUHM XOJIOAHOW M

FOpSI‘I@fI BOJbI; IIpoHecCa NCIapCHus

2.16

Qusuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATSDKEHUE U KalWUIIpHBIC
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPAUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, NICUXPOMETP, MapoBas TypOUHA, ABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMAT'HUTHBIE ABJIEHUA
Onektpu3zanus Ten. J[Ba BUa 3JIEKTPUUECKUX 3apsi0B
B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

3.5

Onektpuueckoe mnone. Hanpsxk€HHOCTh anekTpuyeckoro mnois. IIpuHuun
CYTEPHO3UINH JIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
Hocurenu »snextpudeckux 3apsaoB. JIeHCTBHE SIIEKTPUYECKOrO IIOJSL HA

SJICKTPHUYCCKUC 3apAbl. HpOBO,Z[HI/IKI/I " JUIJICKTPHUKU

3.6

[TocTostHHBIN 2nekTpuyecKkuil TOK. JlecTBus 3nekTpuueckoro Toka. Cuia Toka.



Hanpsixenue.

I=g/t,U=A/q

:‘)J'IGKTpI/ILIeCKOC COIMPOTHUBJICHUC. Y,[[CJ'IBHOC SJICKTPHUYECKOC COIIPOTUBJICHUC:

3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi remnu: | = U/R
[TocnenoBarenbHOE COETMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHble COeTMHEHUS TTPOBOTHUKOB
Pabota u momHOCTS A5ekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= 12 ‘R-t
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHAYKLIHUH
313 MarauTHoe TmoOJIe TOCTOSHHOT'O MarHura. B3amMonelcTBHE HOCTOSHHBIX
MarHHuTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Oneitel @apazes. SABnenue snekTpoMarnuTHON UHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUYECKOTO TOKA; PabOTHI AMIEKTPUIECKOTO TOKA.
3.16 HccnenoBanue 3aBUCHMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B IPOBOJIHHKE

(pe3I/ICTOpBI, HaMl'IO‘-IKa), OT HaIIPsA’KCHHA Ha KOHIaX MPOBOJAHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT JJIMHBI IIPOBOJHHUKA, IJIOMIAAN €ro IMOIICPEYHOTr0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.



[TpoBepka mpaBuia i AJIEKTPUUECKOTO HANPSHKEHUS MPU MOCIEI0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AJIEKTPUYECTBO KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIE 3eMJIH, JIPEi( MOIIOCOB,
POJIb MArHUTHOTO TIOJIS IS KU3HH Ha 3eMIIe, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEPMETp, BOJBTMETP, PEOCTar,
CUCTYMK  DJIGKTPUYCCKOW  DHEPTUH,  DIEKTPOOCBETUTEIBHBIE  MPUOOPHI,
3.18 HarpeBaTelIbHbIC AIEKTPONPUOOPHI (mpuMepsI), AICKTPUICCKHE
IPEIOXPAHUTENH, OSJICKTPOMArHUT, OJJIEKTPOJBUTATENIb MOCTOSHHOTO TOKAa,
reHepaTop MOCTOSIHHOTO TOKA
3.19 DekTpoMarHuTHbIC BOJHBI. [1IKaia 3J1eKTpOMarHUTHBIX BOJIH
3.20 JlyueBast mojieib cBeta. [IpsMoIuHEeHOE paclipoCTpaHEHHE CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOe paccTosiHue JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 I'na3 kak ontuyeckas cucrema. OnTuueckue mpudopsl
Ipaxmuuecxue pabomoi
H3mepeHne OnNTUYECKOW CUIIBI coOWparoiiei TUH3bI; (OKYCHOTO pPaCCTOSTHHS
coOuparomieid JuH3BI (IO CBOMCTBY paBEHCTBa pa3MepoB IpeaAMeTa U
M300paxkeHusi, KOTJa MpeAMET PacloyioKeH B JBOMHOM (oKyce), TmoKa3aTes
3.26 MPEIOMJICHUS CTEKIA.
HccnenoBanue cBOWCTBA U300paXKEeHHsI, MOJYYEHHOTO C IIOMOIIBI0 COOMpArOIIei
JUH3BI, W3MEHEHHUS (OKYCHOTO PpACCTOSIHHSI JBYX CIIO)KCHHBIX JIMH3;
3aBUCHUMOCTH YTJIa TIPEJIOMIIEHUSI CBETOBOTO Jiyda OT yrja MaJeHHs] Ha TPaHUIEe
«BO3JIYX — CTEKIIO)
397 Qusuueckue senenusi 6 npupode: 3arMmenus Comana w JIyHBI, 1BeTa TeI,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
308 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IBI
4 KBAHTOBBGIE ABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, Oeta-, raMmma-u3nydenus. Peakiun anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Ltanerapuas Mozaennb aroma

4.3 CocraB aTroMHOTO sigpa. M3oTomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apsAI0BOr0 U MacCOBOTO UHCE
Qusuueckue A6leHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, WHIUBHYaJIbHBIN T03UMETpP, Kamepa

BI/IJ'IBCOHa, AACpHasd SOHEPreTukKa



YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O

INPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Odwusuka: 7-i kiacc: 0a30BBI ypOBEHb: Y4eOHUWK; 3-¢ u3gaHue, nepepaboTaHHOE
Ileppimikun WM., HWBanoB A.M. AxuuonepHoe ob6mectBo «M3narenscTBo
«IIpocsemenue»

Odwusuka: 8-i kiacc: 0a30BBI ypOBEHb: Y4eOHUWK; 3-¢ u3gaHue, nepepaboTaHHOE
Ileppimkun WM., HWBanoB A.M. AxuuonepHoe oo6mectBo «M3narenscTBo
«IIpocsemenune»

®dwusuka: 9-i kimacc: 0a30BBIA ypOBCHb: Y4EOHUWK; 3-¢ u3maHuWe, mepepaboTaHHOE
[leppimkun U.M., I'yrhuk E.M., UBanoB A.M. u np. AxunoHepHoe OOIIECTBO

«M3nmarenscTBO «lIpocBemenune»

METOAUYECKHUE MATEPHUAJIBI 1J151 YUYUTEJIA
O.A. Yepnuxkosa, C.H. I'nanenkoBa, B.B. Kynpssues ®usuka. 7 knacc. ba3oslii
ypoBeHb. MeToinueckoe nocodue
O.A. Yepnuxkosa, C.H. I'nanenkosa, B.B. Kynpsasues ®@usnka. 8 knacc. ba3oblit
ypoBeHb. MeToinueckoe nocooue
O.A. Yepnuxkosa, C.H. I'manenkosa, B.B. Kynpsasues ®@usuka. 9 knacc. bazosblii
ypoBeHb. MeTonueckoe nocooue
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://m.edsoo.ru
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