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1. MOSICHUTEJIbHASA 3ATIMCKA

[IporpamMa no ¢u3MKe Ha YpOBHE OCHOBHOIO 00mIero oOpa3oBaHUS COCTaBJIE€HA Ha
OCHOBE TOJOXEHUH U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B PI'OC OO0, a Takke ¢ ydérom
denepanpHOl paboueld mporpamMmbl BocnuTaHus W KoHIENmu mnpenojaBaHus y4eOHOTO
npeaMera «Pu3nukay.
Copmepxanue  mporpaMMbl 1o (GU3MKE  HampaBIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH TpaMOTHOCTH OOYYAIOUIMXCS M OpPTraHU3alMI0 H3y4eHUs (QHU3MKH Ha
JeSITeIbHOCTHON ocHOBe. B mporpamMme mo ¢u3uKe YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanmm3anuu  TpeboBannit PI'OC OOO Kk T1IaHUPYEMBIM JIMYHOCTHBIM U
METallpeIMETHbIM  pe3yJibTaTaM  OOy4eHHs, a  Takke  MEXIPEIMETHbIE  CBS3U
€CTeCTBEHHOHAYYHBIX y4EOHBIX MPEJMETOB HAa YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMs.
[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepualia 1Mo Tojam
oOyueHust (o Kjaccam), NpeAjsaraeT MPUMEPHYIO IOCIEA0BAaTENbHOCTh HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUA IPEAMETHOTO COJEp)KaHUSA M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCs.
[Tporpamma no usuke pazpaboTaHa ¢ HETbIO OKa3aHUS METOAMYECKON TOMOIIY YIUTEIO
B CO3/IaHUU paboyell MPOrpaMMbl 10 y4eOHOMY MPEIMETY.
®dusmka ABISETCS CUCTEMOOOPa3yIOLUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MIPEIMETOB,
IOCKOJIbKY (pU3HUEcKUe 3aKOHBI JISKAaT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouonorueli, actTpoHoMHEr U (U3NYECKON reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHMsS] HAy4HOIO MeToj]a
MIO3HAHUS, TO €CTh CII0C00a NOIYYEHHUs JOCTOBEPHBIX 3HAHUI O MUE.
OpHa M3 MIaBHBIX 33aJa4 (QU3MUEcKOro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.
N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO TPAaMOTHOCTD!
® HAy4YHO OOBACHATH SIBJICHUS,
® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEOBAHUS;
® HHTEPHPETUPOBATH JAaHHBIE W MCIOJNb30BaTh HAy4YHBIE JOKa3aTelbCTBA IS
MIOJIyY€HUS BBIBOJIOB.
[lenu wm3yueHuss (QU3MKUM HA YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konnenmnuu npenoaasanus ydeOHoro npenmMera «®usmnka» B 00pa3oBaTeIbHBIX OpraHU3AIMIX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsemienust Poccuniickoit denepannn
(mportokoia ot 3 nexadbps 2019 r. Ne [IK4BH).
Henu n3yyenus pu3nku:
e [puoOpeTeHHe HHTEepeca W CTpeMJIEHUS OOyYarolMXCsl K HAyYHOMY H3YYEHUIO
MPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

® Dpa3BUTHE TMPEJCTaBICHUA O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPYKAIOIIUM SIBICHUSM;

e (QopmHupoBaHHE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHHUs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;



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

pa3BUTHE NPEJCTaBICHUNH O BO3MOXHBIX cdepax Oyayuieil npodeccruoHanbHON
NEeSITEIbBHOCTH, CBSI3aHHOM ¢ (pU3MKOI, MOATOTOBKA K JalbHEHIIEeMY 00yYeHHIO B 3TOM
HaIpaBJICHUU.

JocTikeHne STHX I1eneil mporpamMmbl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ecleunBaeTCsl pelIEeHUEM CIIEAYIOLNX 3aaY:

NpHOOpeTEeHUEe 3HAHUW O JUCKPETHOM CTPOSHUHM BEIIECTBA, O MEXaHWYCCKUX,
TETUIOBBIX, AJIEKTPHUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

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

OCBOCHHE METOJIOB PEUICHHS TPOCTEHINNX pAcCUETHBIX 3a7ad C HCIOJIb30BAHUEM
(GU3NUeCKUX MOJIeNIel, TBOPUYSCKUX U MPAKTHKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHHMI HAONIOJATh NTPUPOIHBIC SBJICHUS W  BBIIOJHSITH  OIBITHI,
nabopaTopHble pabOThl U AIKCIICPUMEHTAIBHBIC HCCIICAOBAHUS C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE MPHEMOB paboThl ¢ MHMOpMaIuel (GU3HMUECKOro COIEp)KaHUs, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSX (U3UKH, aHAIU3 M KPUTUYECKOE
OlLICHUBaHKUE UHPOPMALINY;

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

Ha u3yuenue ¢usuku (6a30Bbii ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHUs
oTBOAMTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HefleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yvaca (3 yaca B Hefenio).

2. COAEP)KAHUE YYEBHOI O ITPEJIMETA

7 KJIACC

Pazgen 1. ®usuka u €€ posib B MO3HAHUHU OKPYKAKOLIEr0 MUpa.
®usnka — Hayka o npupoje. SABnenus npupoabl. Ousndeckue sBICHUS: MEXAHHUECKUE,
TEIJIOBBIE, FIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

O®uznyeckue BenuuuHbL. W3mepenue ¢usznueckux BenuuuH. Pusnueckue MNpudOOpHI.
ITorpemHocTh M3MepeHnii. MexayHapoiHasi CUCTEMa €IMHHII.

Kak ¢usmuka u apyrue ecTecTBeHHble HAayKH H3ydaroT Mpupony. EcrecTBeHHOHay4HBIH
METO/ TMO3HaHMA: HaOJIOIEHHE, IOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
HKCIIEPUMEHT IO TMPOBEpKE THUMOTe3, OOBbsCHEHHEe HabmogaeMoro spieHus. OmnucaHue
(GUBUYECKUX SIBJICHUHN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. MexaHnuyeckue, TEIIOBBIE, IIEKTPUIECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUS.

2. Owuszuyeckue MpuOOPHI U MpoLeaAypa MPsIMBIX U3MEPEHHI aHAJIOrOBBIM U IH(POBHIM

npudopom.

Jlabopamopnwvie pabomot u onvimol.
1. Onpenenenue 1eHbI JeIEHUS IKATbBI U3MEPUTEIHHOTO MpUOOpA.
2. H3mepeHue pacCTOSIHUM.



3. H3mepenne o0bEMa )KUAKOCTH M TBEPIOTO TEA.
Onpenenenue pasMepoB MaJbIX TEN.

5. Hsmepenue TtemmepaTypbl MpU TOMOIIM >KHJIKOCTHOIO TEPMOMETpa M JIaT4yuKa
TEMIIEpaTypBhl.

&

6. IlpoBenenue wuccieqoBaHUS MO MPOBEPKE THIOTE3bl: AATbHOCTh IMOJIETA IApHKa,
NYIIEHHOTO TOPU30HTANIBHO, TEM OOJIbIIE, YeM OOJIbIIe BHICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeeHHS O CTPOCHHMH BellecTBA.

Crpoenue BemiecTBa: aToOMbl M MOJEKYJbl, MX pa3Mepbl. ONBITHI, JO0Ka3bIBAKOLIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JIBuxenue yacTtul] BemiecTBa. CBSi3b CKOPOCTHU JBHUXKEHHMS 4YaCTUL[ C TEMIIEPaTypOM.
BpoynoBckoe nBmwkenue, muddysus. BzaummopeicTBre 4YacTHIl BEUIECTBA: MPUTSKCHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUJAKOCTEH U TBEPIBIX
(kpucTaminyeckux) Teia. B3auMocBs3b MEXIy CBOMCTBaMM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUMN
BOJIBI.

Hemoncmpauuu.

1. HaOmroneHue OpOyHOBCKOTO JBUKECHHUSI.

2. HaGmronenue nuddys3un.

3. HaGmropenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSHKEHUEM HIIM OTTAJIKMBAHHUEM YaCTHUIL

BEILECTBA.

Jlabopamopnwvie pabomot u onvimel.

1. Ormenka guamMerpa aToMa METOAOM PSIOB (C UcCIoyib3oBaHueM (hoTorpaduwii).

2. OnbITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.

3. OmnbIThl 0 0OHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBu:keHHe U B3aUMOJeilicTBHE TeJl.

Mexannueckoe IBUKEHHME. PaBHOMEpHOE U HepaBHOMEpHOE JBMkKEHHE. (CKOpOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUH. Pacy€r myTH v BpeMeHH IBUKEHUSI.

SlBnenve wHepnuu. 3aKOH WHEpPIWHU. B3aummonelcTBHEe TeNl Kak NpPUYMHA W3MEHEHUS
CKOPOCTH JBHMXKEHHMS Tel. Macca kak mepa uHEpTHOCTH Tena. IlnmotHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMa BEIeCTBA.

Cuna kak XapakTepucThka B3aumojeiicTBus Tten. Cunma ynpyroctd u 3akoH ['yka.
W3mepeHune cuiibl ¢ MOMOLIBIO JMHAMOMETpa. SIBleHue TAroTeHus W cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IuiaHetax. Bec Ttema. HeBecomocTs. CiiojkeHue CHIl, HallpaBJIEHHBIX I10
onHOH npsmoii. PaBHogelicTByromas cuil. Cuna TpeHus. TpeHHue CKONbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

=

Habmronenne MexaHU4eCcKOro IBH)KEHUS Tela.

N3mepennie ckopocTu MPSIMOJIMHEUMHOTO JIBUYKEHHUS.
Habmronenue sSiBJIeHMS] HHEPITUH.

Hab6nronenne n3aMeHeHus: CKOPOCTH TIPH B3aUMOICHCTBHUH TEJl.
CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEN.

e W

CroxxeHne CHJI, HAITPABJICHHBIX I10 O,HHOI/I HpﬂMOI/I

ﬂaﬁopamopubte padomul u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIIKEHHUS (IIapUKa B YKHIKOCTH, MOJIEIH
AJIEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).



2. OmnpeneneHnue cCpemHed CKOPOCTH CKOIBKCHHS Opycka WM IIapuka MO HAKJIOHHOM
MIJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TEINA.

4. OmnbIThl, AEMOHCTPUPYIOIIKNE 3aBUCUMOCTh pacTsDKeHus (Aedopmanuu) NpyKUHBI OT
MIPUIIOKEHHOM CHIIBI.

5. OneIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXKEHUSI OT Beca Teja U
XapakTepa COIMpPUKACAIOUIUXCs TOBEPXHOCTEH.

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

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMYEHU NaBieHus. Jlapienue ra3a. 3aBUCUMOCTh
JaBjieHus ra3a oT o0béma, Temnepatypsl. [lepenaua naBneHust TBEPABIMU TeIaAMU, KHUIKOCTIMHU
u razamu. 3akoH l[lackans. [TneBmMarnueckue mMamuHbl. 3aBUCUMOCTDH JABICHUS KUAKOCTH OT
rryounbl.  [mapocratmdeckmii  mapamgokc. CooOmaromuecss cocyabl.  [mapaBiamueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBineHue. [IpuuuHBI CyliecTBOBaHUS BO3AYIITHON
obooukn 3emymn. Onwit Toppudermmm. M3mepeHue atmMocepHOro MaBicHHS. 3aBUCHMOCTH
atMoc(epHOro JaBJICHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMoc(hepHOro JaBICHHUS.

JleiicTBHE )KUIKOCTH U ra3a Ha MOTPpYyXEHHOE B HUX Telo. BrlTankuBaromias (apXxume0Ba)
cuia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JaBJIEHUS I'a3a OT TEMIIEPaTyphl.

[lepenaya naBiaeHuUs: KUIKOCTHIO U ra30M.

CooOmaromuecs cocyabl.

I'mppaBinyeckuii mpecc.

[TposiBnenue neicTBUs aTMOCHEPHOTO JaBICHHUS.

3aBUCUMOCTh BBITAJIKMBAIONICH CHJIBI OT O00bEMa TOTPYKEHHOM dYacTH Tela |

oV ks wNeE

IUIOTHOCTH KHUJIKOCTH.
PaBeHCTBO BBITANIKMBAIOLIEN CHIIBI BECY BBITECHEHHOM KUAKOCTH.

8. VYcnoBue IuIaBaHMs TeJ: IUIABaHWE WJIM TOTPY)KEHHE Tl B 3aBHCHUMOCTH OT
COOTHOILIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopnuvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00b&Ma MOrpykEHHOM B *KHMIKOCTb
4acTH TeJa.

2. OmpeneneHue BBHITAIKUBAIOLIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, IMOTPYKEHHOE B
HKUIKOCTb.

3. IlpoBepka HE3aBHCHMOCTH BBITAIKHBAIOUIEH CHIIBI, JEHCTBYIOIEH Ha TEIO B
KHUAKOCTH, OT MaccChl Tela.

4. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHJIBI, TEHCTBYIOIIEH Ha
TEJO B KUJIKOCTH, OT 00bEMA MOTrPYKEHHOHN B KUAKOCTh YaCTU TeJla U OT IUIOTHOCTH
KUJKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa WJIM KOHCTPYHPOBAHHE JIOAKM U OIpPEIEICHUE €€
IPY30I0ABbEMHOCTH.

Pa3pnen S. PaGora u MOIIHOCTb. DHEPIUs.

Mexannueckasi pabora. MOLTHOCTb.



[IpocTtble MexaHM3MBI: pblUar, OJIOK, HaKJIOHHas IUIOCKOCTh. [IpaBuiio paBHOBecHUs
poruara. IlpumeHeHne mpaBuiia paBHOBECHS pblyara K OJIOKY. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTbix Mexanu3MoB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.

Mexannueckas SHeprua. Kunerndeckas W noreHuuainbHas 5SHeprus. lIpespaienune
OJIHOTO BU/1a MEXaHUYECKON SHEPIUU B IPYTOHM. 3aKOH COXPAaHEHUS DHEPIMH B MEXaHHKE.

Hemoncmpayuu.

1. IIpuMepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwvie pabomot u onvimel.

1. Omnpenenenune paOOThl CHJIBI TPEHUs IpPU PABHOMEPHOM JBWKEHMM Teja IO

TOPU30HTAIILHON IIOBEPXHOCTH.
2. HccnenoBaHue yCla0BUH paBHOBECHS pblyara.
3. Hsmepenue KII/l HaKIOHHOM MJIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOM SHEPTHH.
8 KUIACC

Pa3nen 6. TenuioBble siBJIeHHS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUYECKON TeOpUn CTpOEeHMs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmnbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mogenu TBEPAOTO, JKUJIKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucrammueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJI HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuBaHWE M KaloWUIApHbIE siBieHUs. TeruoBoe
pacIIMpEeHHEe U CKaTHUE.

Temmneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBHMIXKEHUS YAaCTHII.
Buyrtpennsst sHeprusi.  CrnocoObl W3MEHEHHMS BHYTPEHHEH JHEpruu: Terwionepenada u
coBeplreHre paboThl. Buasl Teronepenaun: TerionpoOBOAHOCTh, KOHBEKITUS, H3ITYYCHHUE.

KonuuecTBo TEmnoThl. YenbHas TEIIOEMKOCTh BellecTBa. TemmooOMeH U TEerioBoe
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [InmaBneHue u OTBEp/IeBaHUE KPUCTAITTMYECKUX
BEIIECTB. YJelbHas TemioTa IaBieHus. [lapooOpa3oBanue u koHjeHcanus. Vcmapenue.
Kunenue. YnaenbHas TtemnoTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TeMIIEpaTypbl KWIIEHUS OT
aTMoc(hepHOTro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner pabotel TemnoBeix aBurareneit KIIJ[ temmoBoro nurarens. TemnoBbie
JIBUTATEIH U 3alIUTa OKPY>KaroUed Cpeibl.

3aK0H COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIEcCaXx.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHKEHUSI.

Hab6mronenue nuddys3un.

Hab6nronenue siBneHnii CMa4yMBaHUS U KaTUJUTAPHBIX SBJICHHM.

Hab6nronenue TenioBoro pacimpeHus Tel.

V3MmeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTypsl.

Buasl Temionepenayu.

Oxnaxx/IeHne Mpu COBEPIIEHNN PabOTHI.

HarpeBanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

WCooNoakr~WDdDE



10. CpaBHeHHUE TEMIOEMKOCTEH pa3IMIHBIX BEIICCTB.
11. HaGnroieHre KUTICHUSI.
12. HaGnroieHre TOCTOSTHCTBA TEMITePaTyphl IPH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENEH.
Jlabopamopuwvie pabomot u onvimel.
OnpIThI 10 OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO IIPUTSKEHUS.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue JaBieHUs BO3yXa B OaJUIOHE IIPHIIA.
OneIThI, AEMOHCTPUPYIOIKE 3aBUCUMOCTh JIaBJIEHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumore3pl JIMHEHMHONW 3aBUCHUMOCTH JJHHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPUUYECKOI TPyOKe OT TeMIIepaTyphl.

7. Habmronenue u3MeHEHMs] BHYTPEHHEH 3HEPIUM Tejla B pe3ysbTare TEIUloneperadu U

paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmpeneneHue KOIMYECTBA TEIUIOTHI, MOJYUYEHHOTO BOJOW TMpU TEIJIOOOMEHE C

HarpeThiM METATIMYECKUM LIUJIMHAPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHusl.

12. OmnpeneneHrie OTHOCUTEIBHON BIKHOCTH BO3IyXa.

13. Onpenenenue yaensHON TETUIOTHI ITABJICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onexktpuzanus Teia. J[Ba poja ANEeKTpUYECKUX 3apsaoB. B3anMmopelicTBre 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aWMOJCWUCTBUS 3apSIKEHHBIX T€I OT BEIUYUHBI
3apsI0B U PaCCTOSTHUSL MEXKTy TEIaMH).

Onekrpuueckoe nosne. Hanpsx€HHocTh 3nekTpuueckoro nois. [lpuHuun cynepnozunuu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu a5eKTpUYeCKUX 3apsioB. DJIEMEHTAPHBIM 3JeKTpuueckui 3apsan. CrpoeHue
aTtoma. [IpoBOTHUKY U TUAJIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO 3aps/a.

ONEeKTpUYeCKU TOK. YCJIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro Toka. McTouHuku
IIOCTOSIHHOTO TOKa. JIeHCTBUS DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUYECKUN TOK B )KUJKOCTSX U ras3ax.

Onektpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspkeHue. ComnpoTHBIEHHE
IPOBOJAHMKA. YJIEIbHOE CONPOTHBJIEHME BemiecTBa. 3akoH Owma Juid  ydacTKa LENu.
[TocnenoBarenbHOE U MapaJUIENbHOE COEJUHEHNE TPOBOJHUKOB.

PaboTa 1 MOIIHOCTb 3JEKTpUYECKOro Toka. 3akoH J[xoyns—JIenua. DnexTpuyeckue nemnu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHbIE MarHuThl. B3anMoAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
MaruauTtHoe noje 3eMiM U €ro 3HaueHue i xKU3HU Ha 3emiie. OnblT Dpcrena. MarHutHoe mose
AIIEKTPUYECKOr0 TOKa. [I[puMEeHEHNE ANEKTPOMAarHuToB B TEXHUKE. /[eficTBME MarHUTHOIO MOJIS
Ha TPOBOJHUK C TOKOM. OJEKTPOABHUIaTeldb IOCTOSHHOTO Toka. Mcmonb3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBaX U Ha TPaHCHIOPTE.

Oneitel  @apages. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuino  JleHna.
OnextporeHeparop. CrnocoObl MOMYyYEHHS HJIEKTPUUECKOW HHEPTruu. DIEKTPOCTAaHIUH Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTHH.

ok wn e



Hemoncmpayuu.
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DneKkTpuszanus Ted.

JIBa poJia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJl.
VYCeTpoicTBO U IEMCTBUE AIEKTPOCKOTA.

DJIeKTpOoCcTaTUYEeCKast UHIYKLHS.

3aK0OH COXpaHEHUs AIEKTPUUECKUX 3apsi/I0B.

[IpOBOJHUKY U TUATIEKTPHUKH.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIefiCTBHS DIIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIii pazps.

. I3mepeHne cuiibl TOKa aMIEepPMETPOM.

. I3mepenne 31eKTpUYeCcKOro HaIpsKEHUsT BOJIbTMETPOM.

. Peoctat u marazuH cCOnpOTHBIICHUM.

. B3aumozeiicTBue NOCTOSHHBIX MarHUTOB.

. MozenvpoBaHue HEBO3MOKHOCTH pa3AeJICHUs IOJICOB MAarHUTa.

. MopenvpoBaHue MarHUTHBIX TOJICH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJjie Toka. JJIeKTPOMAarHuT.

. JleficTBMe MarHUTHOTO NOJIL HAa MPOBOJIHUK C TOKOM.

. DIEKTPOABUTATEIb MIOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIlpaBJICHUS UHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHSI.
25.

DeKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnuvie padbomuvt u onvimol.

ok ownE

10.
11.
12.

13.
14.

OnbITh! IO HAOIIOAEHUIO 3JEKTPU3ALUH TEJI HHAYKIIUEH U IPU CONPUKOCHOBEHHH.
HccnenoBanue JeNCTBUS JIEKTPUUECKOIO MOJIS HA IPOBOJIHUKH U AUDIIEKTPUKH.
CoOopka u mpoBepka pabOThl AIEKTPUIECKON IETH MOCTOSIHHOTO TOKA.

W3mepeHue U peryJnpoBaHue CUIIbI TOKA.

W3mepeHue U peryInpoBaHue HaPsHKEHNUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COIPOTUBIICHUS
pe3ucTopa U HanpsHKEHHUs] Ha Pe3UCTOopeE.

OnpIThl, JE€MOHCTPUPYIOUIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  CONPOTUBIICHUS
IIPOBOAHMKA OT €70 JJIMHBI, IUIOIIAJHU MIONEPEYHOr0 CEYEHHS U MaTepHala.

[TpoBepka mnpaBwila CIIOXKEHHS HANPSOHKEHUM INPU IOCIEN0BAaTEIBHOM COECIUHEHHUU
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJsl CUIIBI TOKA MIPH MapaJljieIbHOM COEAMHEHUN PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOpP.

Omnpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEISEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, WAYIIETO Yepe3 JaMIOYKy, OT HalpsHKeHUS
Ha He.

Omnpenenenne KIIJ[ HarpeBatens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHS IOCTOSIHHBIX MarHUTOB.



15. 3yyeHre MarHUTHOTO TIOJSI TOCTOSHHBIX MAarHUTOB MpH UX OOBEAMHEHUU H
pa3esIeHun.

16. UccnenoBanue ACUCTBUS SJISKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CHJIBI B3aUMOJCUCTBUS KATYIIKU C TOKOM H
MarHuTa OoT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYIIIKE.

18. M3yuenne AeliCTBUS MarHUTHOTO IOJISt HA TPOBOJIHHUK C TOKOM.

19. KonctpyupoBanue 1 u3y4eHue paboTsl dJEKTPOIBUTATEIS.

20. Usmepenue KIIJI snekTpoaBurareibHONW YCTaHOBKH.

21. OnbITHl 1O MCCIIEOBAHUIO SIBJICHHSI DJIEKTPOMArHUTHONW WHAYKIMH: HCCIEIOBaHUE
M3MEHEHUH 3HAYEeHMsI U HAIIPABJIECHUS MHAYKIIMOHHOI'O TOKa.

9 KUIACC

Pa3zgen 8. Mexannueckue siBJICHHUSA.

Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOe mpsMoiMHENHOEe nABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss MU MIHOBEHHAs CKOPOCTb Tejla IPU HEPAaBHOMEPHOM
JBUKCHHH.

VYckopenue. PaBHoyckopeHHOe npsiMonuHelHoe aBmkenne. CBoooiHoe maaenue. OnbIThl
[Nanunes.

PaBHOMepHOE nBMXeHHE 10 OKpykHOcTH. Ilepuon u yacrora obpaieHus. JIuneitHas u
yIJI0Basi CKOPOCTHU. LIeHTpOCTpEMUTENIBHOE YCKOPEHHUE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herorona. Tperuit 3akoH Herotona. IIpuniun
CYNEPIIO3UIUHN CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cwiia TpeHMs: Cuila TPEHUS CKOJIBKEHHUSA, CUjla TPEHUs
IIOKOSI, JPYTHUE BUBI TPEHHUS.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TITOTEHMs. YCKOpEHHE CBOOOJHOTO MajeHHUs.
JBuxenne 1aner Bokpyr Comnnpa. IlepBas kocmmueckas ckopocTs. Heecomocts u
IIepPErpy3KH.

PaBHOBecue marepuaiabHON TOUKH. AGCOIMIOTHO TBEPAOE Teao. PaBHOBecHe TBEPAOTO Tea
C 3aKPEINIEHHON OCBIO BpaueHus. MomeHT cuiibl. LIeHTp TskecTH.

Umnynec Tena. MI3menenue umnyinbsca. Mmnynsc cunbl. 3aKOH COXpaHEHHS HMMITYINbCA.
PeakTuBHOE NBHXKEHUE.

Mexanunueckass pabota ¥ MOIIHOCTb. PaboTa cui TsKECTH, ynpyroct, TpeHus. CBsi3b
sHepruun u pabothl. [loTeHlmanbHas >HEpPrus Tena, MOJHATOrO Haja MOBEPXHOCTHIO 3EMIIH.
IToTrenumanpHas 3Heprus cxaroi npyxuHsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEpPruu. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HaOnronenue MEXaHUYECKOT O IBUKEHUS Tella OTHOCUTEIBHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHI ABIDKEHHS OJHOTO M TOTO K€ Tella OTHOCHTEIHHO
pPa3HBIX TEII OTCUETA.

H3mepeHne CKOPOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.
HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO IBUKECHUSL.
Habmroienue nBH>KeHuUs Tella o OKPYKHOCTH.

o 0k~ w

Hab6nronenne MexaHWYeCKUX SBJICHUM, POUCXOAIINX B cUCcTeMe OTcuéTa «Tenexkar
npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCHTENFHO KabuHeTa (PU3HKH.
7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MACChI TeNNa U ACUCTBYIOIIEH HA HErO CUIIBL.



8.
9.

10.
11.
12.
13.
14.
15.
16.

HabGnronenue paBeHCTBA CHJT IPH B3aUMOJICHCTBUM TEII.

M3MeHeHune Beca Teja Ipy yCKOPEHHOM JBUKEHUU.

Ilepenaya nMiynbca Ipu B3aUMOJEHCTBUU TEIL.

[TpeoOpa3oBaHus 3HEPrUuM MPHU B3aUMOACHCTBUHU Tell.

CoxpaHeHue UMITyJIbca IIPU HEYIIPYTOM B3aUMOACHCTBHH.

CoxpaHeHue UMITyJIbCa TPHU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUU.

Halntonenue peakTHBHOTO JIBHXKECHHUSI.

CoxpaHeHue MEXaHUYEeCKOM 3HEPruM IpU CBOOOIHOM Ia/ICHUH.

CoxpaHeHne MEXaHUYECKOW YHEPTUH IIPU IBHKEHUU TeJla O[] ICHCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomsl u onvimol.

1.

o

10.

11.

KoHcTpynpoBanue Tpakra Ajisi pa3roHa W JaJbHEMIIEr0 pPaBHOMEPHOIO JIBHIKEHHS
HIapUKa WM TEJIEKKH.

Omnpenenenue cperHel CKOPOCTH CKOJBXEHHs OpycKa WM JBIKEHHUS IIapUKa IO
HAKJIOHHOM TJIIOCKOCTH.

OrmpezenieHne yCKOpPEHHUsI Tejla MPU PABHOYCKOPEHHOM JBUKEHUU IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPH PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIM TMPHU PABHOYCKOPEHHOM JBUKEHUU 0€3 HadaabHOM
CKOPOCTH IIYyTH OTHOCSTCS KakK psJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOLIUE
MIPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIBI TPCHHA CKOJIBKCHHA OT CHJIBI HOPMAaJIbHOI'O
JTABJICHUSI.

Omnpenenenne kodhdueHTa TPEHUS CKOIBKCHHSL.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CHUJIBl TPEHUS TNPU PABHOMEPHOM [IBHKEHUHM Tejla II0
FOpI/I3OHTaJ'II>HOI\/'I ITOBEPXHOCTH.

Omnpenenenne paboOThl CUJIBI YIPYTOCTH MPU TOIBEME Tpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOJBH)KHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanuuyeckue KoJ1e0aHusI U BOJIHBI.

KonebatenbHoe npmwxkenue. OCHOBHBIE XapaKTEPUCTHKU KOJIeOaHMIi: MEepHOJ, 4acToTa,
aMIuMTyna. MaTtematTuueckuid W TPYXKUHHBIA MasTHUKA. [IpeBpaiieHue dsHepruu Mpu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue konebanus. Boeinyxnennsie konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa MexaHn4eckux BOJH. [IpoionbHbIe U MOnepeyHbie BOMHBL. J{THHA BOJTHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4yeckue BOJHBI B TBEPJIOM TeJie, CEHCMUYECKIE BOTHBI.

3Byk. [ poMKOCTH 3ByKa M BeICOTa TOHA. OTpakeHue 3ByKa. IH(Ppa3ByK U yIBTPa3BYK.

Hemoncmpayuu.

SRS N

Hab6mronenue xonebanuit Ten Mo ISWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
HaGmronenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U Pe30HAHCA.

PacnipocTpanenne npoAoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).
Habmronenne 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie pabomot u onvimol.



1. OmnpeneneHue 4acTOTHI M MIEpHUOJA KOJICOAHU MAaTEMAaTHIECKOTO MasiTHHKA.

N

OmnpezneneHye 4acTOTHI U MEpHOJa KOJIeOaHUH PY>KUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCMMOCTH TepHOa KoJeOaHUI MOIBEIICHHOTO K HUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBUCHMOCTH TepHOfa KojeOaHUN MPYKUHHOTO MasTHHUKA OT Macchl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH IEpHOAa KOJICOAHWH Tpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl Tpy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh Iepuojaa KOJICOaHHH MIPYKHUHHOIO
MasiTHUKA OT Macchl I'py3a U KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHHs! CBOOOIHOTO MaJCHHUS.
Pa3zgea 10. DiekTpoMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHUTHOE TMoJie. DJIEeKTPOMarHuTHble BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpoMarHuTHbIX BOJH. Vcrionb30BaHUEe 3J€KTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.
DneKTpoMarHuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoiHOBBIE CBOKCTBA CBETA.
Jlabopamopnwvie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbIO MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbIe IBJICHHUS.
JlyueBasg moxenb cBera. Mcrounuku cBera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETA.
[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHoe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOAX.
JIunza. Xox nyweit B numH3e. Onrtuueckas cucrema ¢oTroanmnapara, MHUKpPOCKONa u
Teneckomna. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.
Paznoxenue 6enoro csera B criekTp. OnbiTel HptoToHA. Cllo’keHUE CIIEKTPaIbHBIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
IIpenomnenue ceera.
OnTH4eckuii CBETOBO/I.
Xon syuelt B coOuparomiei Junse.
Xop Jydeil B paccenBarole JIMH3E.
[Toryuenue n300pakeHUi C TOMOILBIO JIUH3.
. Ilpunnun nedictBus ¢oTtoannapara, MUKPOCKOIa U TEJIECKOMA.
10. Mopnens riasa.
11. PaznoxxeHue 6Eoro cBETa B CIIEKTP.
12. Tlony4yenune 0enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimul.
1. MHccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja IaJeHusl.
2. HzyueHue xapakTepUCTHK U300pakeHuUs MpeaAMeTa B IIIOCKOM 3epKalie.
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3. MHccnenoBaHue 3aBUCMMOCTH yIJa MPETOMIICHHUS CBETOBOTO JIyda OT yIJa MaJeHHs Ha
IPaHUILIE «BO3LYX—CTEKIION.

[Tony4yeHnne n300paXeHni C MOMOIIBIO COOMPAOLIEH JTHH3HI.

Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CUJIbI COOMpAOILEH JINH3BL.
OnbITHI IO PA3JI0KEHHIO OEJIOro CBETa B CHEKTP.

OnbITel O BOCHPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJEHUM Yepe3 IBETOBBIE
GUIBTPHL.

No vk

Pa3nen 12. KBanToBble iBJI€HUS.

Oneiter Pe3epdopna u rianerapuas Mozaenb aroma. Mojaens atoma bopa. Mcnyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JInHeHyaThie ClIEKTPHI.

PagunoaktuBHOCTE. Aunbda, Oera- u ramma-uznydeHus. CTpoeHHE aTOMHOTO sijipa.
Hyknonnass mogmens aromHoro sgapa. M3oromsl. PannoaktuBHble npeBpamenus. Ilepuon
noJIypacnaaa aTOMHBIX sJiep.

SnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3aps0BOrO0 U MAacCOBOTO YMCE. DHEPrus CBSI3U
aToMHBIX sifep. CBsi3b maccel W SHepruu. Peaknuu cuHTe3a u Aenenus sanep. Vcrounumku
sHeprun CosHIA U 3BE3 .

Snepnas snepretuka. JIeiicTBUA paguOaKTUBHBIX U31yYEHUN HA KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpbl U3JIy4eHHS U TIOTJIOMIEHUS.
CrexTpsl pa3TuYHbIX Ta30B.

CnexTp Bopopo/a.

Habmronenue TpekoB B kamepe BunbcoHa.
Pabota cuéTunka MOHU3UPYIOIIUX U3TYUCHUM.

ok wh ke

Peructpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. Hab6moneHune CIUIOMHBIX M JHHEHYATBIX CIIEKTPOB U3/ Ty4EHHS.

2. Mccrnenosanue TPEKOB: M3MEPEHHE DHEPTMH YaCTUIBI MO TOPMO3HOMY IIyTH (IO

¢dororpadusm).

3. M3mepeHue pagroakTHBHOIO (oHa.

IToBTOpHTEIBLHO-00001IAKOIIINIH MOYTb.

[ToBTOpHUTENBEHO-0000IIAOMIMN  MOAY/Ib  IpeJHa3HaueH [UIsl CUCTeMaTH3aluu U
0000111eHUs TPEMETHOTO COJIEPKAHMS U OTbITA JIEITEbHOCTH, IPHOOPETEHHOTO MPH U3yYEHUHU
BCEro Kypca (PM3MKH, a TakKe /s MOATOTOBKM K OCHOBHOMY I'OCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke U1 00ydaromuxcs, BBIOPaBIIKUX 3TOT Y4€OHBIN npeaMeT.

[Ipy w3ydyeHUHM JAHHOTO MOJIYJS pealu3yloTCd M CHCTEMaTU3MPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneunmBaeTcs JOCTHXKEHHE MPEIMETHBIX H
METaINpeIMETHBIX IUIAHUPYEMBIX pe3yJbTaToOB 0OyueHHs, (OpPMHUPYETCs €CTECTBEHHOHAayuyHas
IPaMOTHOCTh: OCBOECHHE HAy4YHBIX METOJIOB HCCIIEOBAHUS SIBICHUNW MPHUPOABI U TEXHUKH,
OBJIaJICHUE YMEHUSIMU OOBSICHATh (PUINYECKUE SBJICHUS, IMPUMEHSSI TOJTY4YeHHbIE 3HaAHUS,
pelaTh 3aJa4i, B TOM YHCJI€ KAYECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO NEATEIBHOCTHBIA XapaKTeP JaHHOTO pa3felia pealu3yercs 3a C4ET Toro,
4yTO 00yUaromuecs BHIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJlaraeTcs:

Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUI pacro3HaBaTh U HAYYHO OOBICHATH (U3HUECKUE SIBICHUS
B OKpY’KaroIed MPUPOIEC U OBCETHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI MCCIEeIOBaHUS (U3NUYECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOIYYEHHsI TEOPETUUECKUX BBIBOJIOB;



00BACHATH HAay4YHBIC OCHOBBI Hanbosiee BaXKHBIX I[OCTI/I)KGHI/II\/'I COBpPEMECHHBIX TeXHOHOFHﬁ,
HAlmpuMep, MOPAKTUUCCKOrO MUCIIOJIb30BaHUA PAaA3JIMYHBIX HCTOUYHHUKOB OHCPIruM Ha OCHOBC
3aKOHa MPEBpaAlICHUA U COXPAaHCHUA BCEX N3BCCTHBIX BUAOB SHCPIUH.

3.IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHHUSA YYEBHOI'O IPEJIMETA

N3yuenne (U3MKKM HAa ypOBHE OCHOBHOTO 0OIIEro oO0Opa3oBaHMsS HANpaBlICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOTO o0O0IIero o00pa3oBaHUS Y

oOyuaromierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTprMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBIICHHE MHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSTHUIO POCCUICKOMN (Qu3ndeckon
HayKH,

- IGHHOCTHOE OTHOIIIEHUE K JOCTH)KEHUSIM POCCUNUCKUX YUEHBIX-(PU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

- TOTOBHOCTh K aKTUBHOMY y4YacTHIO B OOCYKIIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0OJieM, CBA3aHHBIX C MPAKTHUECKUM MTPUMEHEHUEM JOCTHKEHUI (PU3UKU;

- OCO3HAHHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTH YUEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHMSA:

- BOCTIPUSITHE ICTETHYECKUX KadecTB (PU3NYECKON HayKH: €€ TapMOHMYHOTO TOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHHWE IICHHOCTU (M3NYECKON HAayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HaHHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JHOO03HATEIBLHOCTH, HHTEPECA K UCCIIEI0BATENbCKON JESATENIbHOCTH;

5) popmupoBaHus KyJbTYpbl 310pPOBbSl U SMOLMOHAJIBHOIO 0JIArONOTYYHS:

- OCO3HAaHHE IEHHOCTH 0e30MacHOro obpa3a *XM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH IMpaBWil O€30IacHOr0 IIOBEACHMSI Ha TpaHCIOpTE, Ha JIOpOrax, cC
ANEKTPUYECKUM U TETJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

- c(hOpMUPOBAHHOCTh HABBIKA peIIEKCUU, NMPU3HAHUE CBOETO MpaBa Ha OIMIMOKY U TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

- aKTUBHO€ Y4acTHE€ B PEUICHUM MPAKTUYECKUX 3a7ay (B pamMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3aluy, Tropoja, Kpas) TEXHOJOTMYECKOW U  COIMAJbHOM HampaBIE€HHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

- UHTEpeC K MPAaKTUYECKOMY H3yUeHUI0 Mpodeccui, CBI3aHHBIX C PU3UKOM;

7) 3KOJIOrM4YeCKOro BOCIIMTAHMS:

- OpHEHTallMsl Ha MpUMEHEHHE (UINYECKUX 3HAHUN [UIsl peleHus 3ajad B obsactu
OKpY’Karollled Cpe/pl, IUNIAHUPOBAHUS TOCTYIKOB M OLICHKH WX BO3MOJKHBIX MOCIEIACTBUN
TUISL OKPYKAIOIIEeH Cpenbl;

- OCO3HaHMe II00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOoOIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUM NPHU BBINOJIHEHUU HCCIEAOBAHUA M TMPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JAPYTUX;



® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO ACSITEIBHOCTD;

® - TOTpPeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4YHCIEe (OPMYIHPOBATH HJEH,
MOHATUS, TUIOTE3bI 0 (PU3NYECKHX 00BEKTAX U SBJICHUSX;

® - OCO3HaHUE JePHUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH (DUBHKH;

® - [IJJAHWPOBAHHUE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (DU3UYECKHUX 3HAHUM;

¢ - CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3aUMOCBA3H IMPUPOEIL, OGH.ICCTBa N 3KOHOMHMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUSA HA OKPYXKAIOUIYI0 CPEAY, BO3MOYKHBIX
IJ100aJIbHBIX TOCIIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe ocBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusi y oOyuatomerocss OyayT cQopMUpOBaHBI MeTamnpelMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABATENbHBIE YHHBEpCajbHble YydeOHbIE JIEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE NEUCTBUSA, PETYISITUBHBIC YHUBEPCAIbHbIC yUeOHbIE T1EHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUSA

bBa3oBble Jlornyeckune AefcTBUA:

BBISIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHHIA);
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNU s
Y CPaBHEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B pacCMaTpUBaeMbIX (pakTax, TaHHBIX U
HaOJIOICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SBIICHUSIM;

BBISIBJISITH IIPUYUHHO-CIIEICTBEHHBIE CBSI3U IPU U3YYEHUU (PU3UUECKUX SBJICHUH U
IIPOLIECCOB, JIeNaTh BBIBOJABI C MCIOJIb30BAHUEM JACIYKTUBHBIX M WHIYKTHUBHBIX
YMO3aK/IIOYE€HUH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NYECKUX BEJIUYMH;
CaMOCTOSITENIbHO ~ BBIOMpATh crocod peuieHus ydeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIBKMX BapHaHTOB pEIIEHHUs, BBIOOpP Hambojee MOIXOIAIIEr0 C
Y4€TOM CaMOCTOSATEIbHO BbIIETICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciaenoBaTenLCKHe AeliCTBUA.

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEN0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;

MMPpOBOANTH I10 CaMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY  OIIbIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNE (PU3NUECKOTO SIBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSATENbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJABI 10  pe3yjbTaTaM
MPOBEEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JlalbHEHIIIee pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKKe
BBIJIBUTATh TPEINON0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX M KOHTEKCTaX.

Pabora ¢ undopmaumeii:

OPUMEHATh pa3jMyHble METO/bl, HHCTPYMEHTHl M 3allpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMaLlMU WK JaHHBIX ¢ YUETOM IpeAIoKeHHON yueOHOo! (u3nueckoi 3a1auu;



AHATM3UPOBATh, CUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH WH(POPMAIIUIO PA3THUHBIX
BUIOB ¥ (POPM TIPEICTABIICHHUS;
CaMOCTOSITENIFHO BBIOMPATh ONTUMANBbHYIO (HhOpMy TpeAcTaBieHUs HHDoOpManuu u
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbLIC yqeﬁnble JaelcTBUA:

B Xo0Je OOCyXJIeHMs y4eOHOro MaTepuaina, pe3ylbTaToB JAabOpaTOpHBIX pPabOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TEeMbI U BBICKA3bIBATh UJIEH,
HalleJIeHHBIE Ha PELICHUE 3aa4ul U MOIepiKaHue 01aroKenaTeIbHOCTH OOIeHNS;
COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU APYIruxX YYaCTHUKOB JuUaliora,
OOHApY)KMUBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

BBIPAXKATh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBIITOJIHCHHOI'O q)HSI/I‘ICCKOFO OIIbITa
(9KCIIeprMEHTa, HCCIICIOBAHUS, IPOCKTA);

INOHUMAaTb MW HCIIOJb30BAaTh IMPECHUMYIICCTBA KOMaHHHOﬁ u I/IH[II/IBHI[Y&JII)HOﬁ pa6OTI)I
IPY PEIICHUU KOHKPETHOH (hr3ndeckoil mpooIemsl;

NPUHUMATh eI COBMECTHOW JEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O €&
JOCTHKECHUIO: PACIpeNesIsATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001IIaTh MHEHHST HECKOJIBKHUX JIFOJICH;

BBINIOJIHATE CBOIO 4YacTh pPabOThHI, AOCTUTAs KAa4eCTBEHHOI'O pe3yjibTaTa MO CBOEMY
HaIpaBJICHHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBAaTh KAayecTBO CBOEro BKJI3Ja B OOMMA MHPOXYKT 1O KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMHU B3aHMMOJICHCTBUSI.

PeryisiTuBHBIC yHMBepcaibHble yueOHbIe AeiicTBUS

Camoopranusaunus:

BBISIBJISATH IPOOJIEMBI B dKU3HEHHBIX U YUE€OHBIX CUTYaAIUSIX, TPEOYIOIIMX Ui peIeHHs
(bu3nyecKuX 3HaAHMIA;

OpUEHTUPOBAThCS B Pa3IMUHBIX MOAXOAAX MNPUHATHS pEIIeHUH (MHIUBUAYAIbHOE,
INPUHITHE PELLIEHUs B TpyIIe, IPUHATHE PELIEHUI IPyIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pElIeHUs (U3NYECKOM 3alaud WU IJIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MIPEIaraéMble BApUaHThI PEIIEHUN;

Jies1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’IB, 3MOLMOHANIbHBIA HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IiaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESITEeIbHOCTH,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIBITY;

BHOCHTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIIE€ B XOJ1 BBIMOJIHEHUS (PU3HUECKOTO
UCCIICIOBAaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUThH ce0s1 Ha MECTO JAPYroro YeJoBeKa B XOJ€ CHOopa WIN JUCKYCCUU Ha HAYYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;



NpU3HaBaTh CBOE MpaBO Ha OIMMOKY NpU pEUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKACHUAX Ha HAYYHBIE TEMBI M TAKOE JK€ IIPABO APYTOTO.

INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenusi B 7 kjiacce NpeaMETHbIE pe3yJbTaThl HA 0a30BOM ypOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

WCIIOJIB30BaTh TOHSATHA: (PU3WYEeCKHMe W XUMUYECKHE SBJICHHUS, HaOJ0ICHHE,
IKCIIEPUMEHT, MOJIEJIb, TUTIOTE3a, CAUHUIIB (DU3MUECKUX BEIIMYUH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHSI BemiecTBa (TBEPAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHHMIECKOe
IBIDKCHHE  (paBHOMEpPHOE, HEPAaBHOMEpPHOE, MPSMOJUHEHHOE),  TPaeKTOpHS,
paBHOJCHCTBYIOIIAs cwia, aedopManus (ympyras, IJIaCTHYECKas), HEBECOMOCTb,
COOOILAOIIMECS COCYIbI;

paznuuath sBieHus (auddys3us, TEI0BOE IBUKEHHE YaCTHUI[ BEIIECTBA, PABHOMEPHOE
JIBU)KEHUE, HEPABHOMEPHOE JIBMKCHHE, WHEPLHMS, B3aWMOJICHCTBUE TEJ, PAaBHOBECHUE
TBEPABIX TEI C 3aKPEIUVIEHHOM OCBhIO BpallleHUsA, Iepeada AaBJICHHUS TBEPIbIMU
TeJaMU, KUIAKOCTIMHU U razaMu, aTMoc(epHoe JaBiieHre, IIaBaHKUE Tell, TPEBPAICHHS
MEXaHWYECKON IHEPTHH) TI0 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE PU3NICCKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NYECKUX SBICHUM B OKPYXKAIOIIEM MHUPE, B
TOM Yucie (PU3UYECKUE SIBJICHUS B MPUPOJE: MPUMEPHI ABWKCHHUS C Pa3THYHBIMH
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHUCTBUE CWIBI TPEHHS B NPUPOJLE U
TEXHUKE, BJIHMSHUE aTMOC(HEpPHOrO JaBJICHUS Ha >KUBOW OPraHM3M, ILJIaBaHHE PHIO,
pbplYard B Teje YelOBEKa, MPU STOM MEPEeBOJUTH MPAKTHUYECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIICCTBCHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBIICHHIA,

OTHCHIBATh U3yYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCTIONB3YS (PU3NUECKUE
BENTMYUHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BpPEMs, MyTh, CKOPOCTb, CPEAHSS
CKOpPOCTb, CHJIA YIPYTrOCTH, CHUJIa TSKECTH, BEC Tela, CHJIa TPEHUS, [aBICHHE
(TBEpHoOro Tema, KMIKOCTH, rasza), BBITAIKUBAIONIAs CHJIa, MEeXaHWYeckas padora,
MOIIIHOCTh, IUJIEYO CHJIBI, MOMEHT CHJIbI, KOA()(UIMEHT TOJIE3HOTO JACUCTBUS
MEXaHU3MOB, KWHETUYECKass M TOTCHIIMAIbHASI DHEPTHsi), IPH OMMCAHUH TPABUIHHO
TPaKTOBAaTh (PU3NYECKUI CMBICI HCIIONB3YEMbIX BEIMYUH, X 0003HAYCHHS U €TUHUIIBI
bu3NYECKUX BENMYUH, HAXOAUTh (POPMYNBI, CBA3BIBAIONIME MAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMH BEJIHMYUHAMH, CTPOUTH TpaduKh H3yYEHHBIX 3aBUCUMOCTEH
(GUBHUYECKUX BEINYHH,

XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3MUECKUE SBJICHHUS W TIPOIECCHI, HUCIOJIb3Ys
npaBujia CJIOXKEeHUs CUJl (BIOJIb OJIHOW TpsiMOif), 3akoH ['yka, 3akoHn Ilackamns, 3akoH
Apxumena, TpaBUIIO paBHOBECHs pbrdara (OJ0Ka), «30JI0TO€ MPABUIIO» MEXaHUKH,
3aKOH COXpPaHEHHMS MEXaHUYECKOM DHEpPruy, IpU OTOM J1aBaThb CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMMMCHIBATH €T0 MATEMATHYECKOE BBIPAKECHNUE;

OOBSACHATh (U3UYECKUE SBICHHS, MPOIECChl M CBOWCTBAa TEJN, B TOM 4YHCIE U B
KOHTEKCTE CHUTYyallMi MPaKTHKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH MPUIMHHO-
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 1—2 TOTHYECKHX IIaroB ¢ OMopoit Ha 1—
2 W3y4YCHHBIX CBOWCTBA (DU3MUECKUX SBICHUN, (UIMUECKUX 3aKOHA  WIU
3aKOHOMEPHOCTH;



pemath pacuéTHble 3agayd B 1-2 J1eiCTBHA, WCHONB3ysd 3aKOHBI U (POPMYIIBL,
CBA3bIBalOIME (U3NYECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCIOBUSA 3aJauu
3aMMChIBaTh KPAaTKOE YCJOBUE, MOJCTABIATH (PU3MUYECKHE BEIWYMHBI B (OPMYIBI U
IPOBOJUTH PAacy€Thl, HAXOAUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIC IJISI PEIICHUS
3ajjay, OLIEHUBATh PEAINCTUYHOCTD MOTYY€HHON (PU3NYECKOM BETMUNHBL;
pacrio3HaBaTh TPOOJIEMBbI, KOTOPHIE MOXXHO pEHIMTh IMPH MOMOIIM (HU3HYECKHX
METOJ0B, B OIMCAHMM MCCIECNOBAHUSA BBIICIATH IPOBEPAEMOE IIPEIIIOJIOKEHUE
(rumore3sy), paszauyaTh M HMHTEPIPETUPOBATH IOJIYYEHHBIH pe3yibTaT, HaXOIUTh
OLIMOKH B XOJI€ OTIBITA, JIaTh BBIBOBI 110 €TI0 PE3YJIbTaTaM;

IPOBOJUTH ONBITHI 10 HAOIIOJAEHNUIO (PU3MUECKUX SBICHUN WM (PU3HYECKHX CBOMCTB
Tes:  (OPMYIHMPOBATH TPOBEPSIEMbIE MPEANONIOKEHUS, COOMPAaTh YCTAaHOBKY U3
NPEIOKEHHOT0 000PYA0BaHUS, 3alIUCHIBATH XO/1 OIBITA M (POPMYITUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MacChl Tena, 00béMa, CUJIbl U
TEMIIepaTypbl C UCIOJIb30BAHUEM aHAJIOTOBBIX U LUGPOBBIX NMPUOOPOB, 3alMUCHIBATH
NOKa3aHUs IpUOOPOB C YUETOM 3aJJaHHOM aOCONIOTHOM MOTrPELIHOCTH U3MEPEHUH;
IPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTHU IIYTH PAaBHOMEPHO JBMKYILETrOCs
TeJa OT BPEMEHU JIBUYKEHUS TeJla, CHUJIbI TPEHUSl CKOJIbKEHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CHJIBI TPEHHUS OT IUIOMAan
COIPUKOCHOBEHHMSI TeJl, CUJIbl YNPYTOCTH OT YIUIMHEHMs IIPYXKUHBI, BBITAJIKUBAIOLIEH
CWIBI OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKHUJKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH TeJa, OT TIIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBHW TIJIaBaHUS TN, YCIOBHM pPaBHOBECHS pblyara M OJOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpEeHus, cienysd MpeUIoKeHHOMY IIaHy, (UKCHPOBaTh pe3yJbTaThbl MOJy4YEHHON
3aBUCUMOCTH (PU3UYECKUX BEIMYUH B BUJE MPEIJIOKEHHBIX TaOIULl U TpauUKOB,
JIeJIaTh BBIBOJIBI 110 pe3yJIbTaTaM HCCIIEIOBaHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (QU3NYECKUX BEIWYUH (IUIOTHOCTh BEIIECTBa
KUAKOCTU W TBEPAOro Tejla, CWIA TPEHUSI CKOJBXKEHHUS, J[JaBIIEHUE BO3AYXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIas Ha MOTPYKEHHOE B HKHUAKOCTb TEJO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenysl NpPeasIoKEHHON
MHCTPYKIMU: IIPU BBIOJIHEHUU N3MEPEHUI COOMPATh SKCIIEPUMEHTAIIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEJIMYUHBI;

coOnrofarh TMpaBujia TEXHUKUM O€30MacHOCTH TIpu pabore ¢ 1ab0paTOpHBIM
000pyI0BaHUEM;

yKa3blBaTh MPUHIMNBI JEHCTBUS NPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOIIAIOIINECS COCY/ b, GAPOMETp, pbluar, MOJBUKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TIOCKOCTh;

XapakTepu3oBaTh MPUHIUIBI JEHCTBUS HW3YYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOM Ha HX ONMCAaHHA (B TOM 4HMCIE: NOAIMIHUKU, YCTPOMCTBO
BOJIONIPOBO/A, THAPABIMYECKHM Mpecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBON Hacoc,
apeoMeTp), UCIHOJB3Ysl 3HaHHUS O CBOMCTBAX (PU3MYECKHUX SIBICHUNH U HEOOXOAMMBIE
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

OPUBOJIUTH TMpUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMeEpax) NPaKTHUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMA B TOBCEJIHEBHOW KM3HM s OoOecredeHus
0€30MacCHOCTH MpH OOpaIleHud ¢ NpUOOpaMU U TEXHHUYECKUMH yCTPOHCTBaMH,



COXpaHCHHS 3J0pPOBbSI M COOJIIOJICHHUS HOPM 9SKOJOTHYECKOIO IIOBCACHHS B
OKpYXKarolleu cpese;

OCYIIECTBIIATh OTOOP HMCTOYHUKOB HH(popManuu B MHTEepHETe B COOTBETCTBHU C
3aJIaHHBIM TIOUCKOBBIM 3alPOCOM, HAa OCHOBE MMEIOIIUXCS 3HAHUN U ITyTEM CPaBHEHUS
pa3IMYHBIX HCTOYHHUKOB BBIICIATh HH(POPMAIIUIO, KOTOPAs SIBISICTCS MPOTHBOPEYHBOM
WJIH MOYKET OBITh HEJIOCTOBEPHOI;

HCII0JIb30BaTh IIPH BBITIOJHEHUH YYCOHBIX 3aJIaHUN HAYYHO-TIOMYJISIPHYIO JIMTEPATypy
(U3HYECKOTO COJCp)KaHUsSA, CIPABOYHBIC MaTepHaNbl, pecypchl ceth VHTepHeT,
BIIQJICTh MpPUEMAMHU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHPOpPMAIUHU W3
OJIHOM 3HAKOBOW CHUCTEMBI B JAPYTYIO;

CO3/aBaTh COOCTBEHHBIC KPAaTKHUE MUCHMEHHBIC M YCTHBIE COOOIICHUS HA OCHOBE 2—3
HUCTOYHUKOB MHPOPMAIUKN (PHU3UIECKOTO COJIEPIKAHUS, B TOM YHCIIE MyOIHYHO JIeNaTh
KpaTKHe COOOIICHHSI O pe3y/IbTaTax MPOSKTOB MM YUYeOHBIX HCCIICIOBAHUM, IPH 3TOM
IpaMOTHO HCHOJb30BaTh HM3yYCHHBIH MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOXKIATH BBHICTYIIJICHUE MMPE3CHTAIUCH;

NIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB U UCCIIEJOBAHMIA paclpelesiaTh 00s3aHHOCTH B
IpyNIE B COOTBETCTBHUH C IMOCTABJICHHBIMHE 33/1a4aMU, CIICJAUTh 32 BBITOJIHCHUEM TUTaHA
JICHCTBUHN, aJeKBaTHO OIICHUBAaTh COOCTBEHHBINH BKJIAJ B JCATEIBHOCTH TPYIIIIHI,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBasi MHCHHE OKPYKAIOIIHX.

K koniy oOyuenus B 8 kiiacce npeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

UCIIOJIb30BaTh MOHATHUA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U
MOJIEKYJ, arperaTHbIe COCTOSIHHS BEILECTBA, KPUCTAJUIMUECKUE U aMOp(HbIE Telna,
HACBIIEHHBI M HEHACBILICHHBIN Map, BIaKHOCTh BO3]yXa, TEMIEpaTypa, BHYTPEHHSA
SHEprus, TeIJIOBOI JIBUTATelNb, SIEMEHTAPHBIN NEKTPUUECKUI 3aps, NEKTPHUECKOe
1oJjie, MPOBOJHUKU U JUAJIEKTPUKH, TOCTOSIHHBINA 3JIEKTPUYECKUH TOK, MarHUTHOE
HoJIe;

pa3nuuarh SBJIEHUS (TEIJIOBOE DPACHIMPEHHE M CiKaTHe, TEeIulolepenada, TEIIoBOe
paBHOBECHE, CMauMBaHHE, KallWUIAPHbIE SBJICHMS, UCHApEHUEe, KOHJEHCcallus,
IUIaBJIeHWe,  KpUcTau3anus  (OTBepJeBaHME),  KHUIEHHE,  TelJionepenaya
(TEerIONpPOBOJHOCTb, KOHBEKLMS, W3Iy4YEHHE), DJICKTPU3aLUs Tel, B3aUMOJAEHCTBHE
3apsA0B, ACUCTBUS IJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aWMOJIEHUCTBHE
MarHuToB, JAEWCTBHE MAarHUTHOIO IOJIS Ha MPOBOAHHUK C TOKOM, 3JIEKTpOMarHuWTHas
WHAYKIHS) 10 ONHMCAHUI0O HUX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UUYECKOe SIBICHUE;

pacrio3HaBaTh NPOSIBIIEHNE U3YYEHHBIX (PM3MUECKUX SIBICHUI B OKPYKAIOLIEM MUpPE, B
TOM uucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIpHBIE SIBJIGHUST B MPUPOAE, KpHUCTaulbl B mpupoae, uznydeHue CounHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa30BaHME POCHI, TyMaHa, UHEs, CHEra,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, DIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE 1osie 3eMid, Jpel(d MOJII0COB, pOJib MAarHUTHOTO MOJS JUIS KHU3HH Ha
3emJie, OJSIPHOE CHUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKHU) PU3NYECKUX SBIICHUII;

OTNMCHIBATh U3yUYEHHbIE CBOMCTBA TE U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSS SHEpPrusi, KOJIUYECTBO TEIJIOTHI, YyHAeIbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€lbHAas TEIUIOTa IUIABJICHUS, YAENbHAs TeIIoTa



napooOpa3oBaHus, yIelbHAs TEIUIOTAa CTOPAaHUsI TOTUIMBA, KOA(DQPHUIIMEHT IMOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3AYyXa, JJIEKTPUUYECKUU
3apsii, CUJia TOKa, OJJIEKTPUYECKOE HaNpsDKEHUE, COMPOTHBJICHUE IPOBOJHUKA,
yIIeJIbHOE COMPOTUBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPHUUECKOTr0 TOKa), IPH
ONKMCAHUU TMPABWJIBHO TPAKTOBAaTh (DU3MUECKUI CMBICI HCIHOJb3YEeMbIX BEJIUYMH,
0003HaYCHHS M €AMHUIIBI (DU3MYECKUX BEIMYUH, HAXOIUTh (DOPMYIIBI, CBS3BIBAIOIINE
JaHHYI0 (QHU3UYECKYI0 BEIWYMHY C JAPYTMMH BEITUYMHAMHU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEJIUYMH;

XapaKTepU30BaTh CBOMCTBa Tel, (pU3WMYECKHe SBICHHUS M MPOIECCH, HCIONb3Ys
OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS BEIECTBA,
IOPUHIMUIT CYNEPIO3UINK TMoJied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs
3apsiia, 3akoH Oma aiisg ydactka 1enu, 3akoH JDxoyns—JIeHna, 3akoH cOXpaHEeHHs
SHEPruM, MpPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3alKCHIBATh €ro
MaTEeMaTU4YeCKOe BBIPAXKEHHUE;

OO0BSACHATH (PpU3MUECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyaluin PaKTUKOOPUEHTUPOBAHHOTO Xapakrepa: BBISIBJIATD
MPUYUHHOCIIECTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JOTMYECKHUX IIIAaroB C
oropoii Ha 1-2 M3y4eHHBIX CBOWCTBA (DN3NYECKUX SBICHUHN, PU3NIECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemate pacd€THbIe 3amadd B 2-3 JACHUCTBHS, HWCIONB3yS 3aKOHBI W (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIWYMHBI: Ha OCHOBE aHallu3a YCJIOBUSA 33Ja4yu
3aUChIBaTh KPATKOE YCJIOBHE, BBISBIIATh HEJOCTATOK JAHHBIX JUIsl pELICHUsS 3aJauH,
BBIOMpATh 3aKOHBI 1 ()OPMYJIBI, HEOOXOUMBIC JIJIsl €€ PEIIeHUs, TPOBOAUTH PACUETHI U
CPaBHHBATH IMOJTYICHHOE 3HAYCHHUE (DU3MUECKON BEIMUUHBI C U3BECTHBIMH JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh IPU TMOMOIINA (PUINISCKUX
METO/IOB,  HCIOJIb3ysd  OINKMCAHWE  HWCCJICNOBAaHMS,  BBUICIATH  IPOBEPAEMOE
MPEANOJI0KEHNE, OLEHUBATh MPaBUIBHOCTh NOPSAJKA MPOBEICHUS HCCIEIOBaHUS,
JienaTh BbIBOJIBL;

MPOBOAMTDH OMBITHI IO HAOMIONCHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX CBOHCTB
Ten (KamwUIApHBIE SIBJICHMS, 3aBUCHMOCTBH JIaBJICHHMsI BO3JyXa OT €ro o00béMma,
TEeMIIepaTypbl, CKOPOCTH MPOIIECCa OCTHIBAHUS U HATPEBAHUS TIPHU U3JTYyUYEHUU OT IIBETA
u3Nyyaronie (moriomaromieil) MOBEPXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEpaTypbl JKUAKOCTH M IUIOMIAJAA €€ TOBEPXHOCTH, OJIIEKTpHU3alUs Tel H
B3aUMOJICCTBUE DJEKTPUUYECKUX 3aps0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX TIOJIEW MOCTOSIHHBIX MarHUTOB, JIEMCTBUSI MATHUTHOTO TIOJIS
Ha MPOBOJHUK C TOKOM, CBOMICTBa 3JIEKTPOMAarHWTa, CBOWCTBA 3JIEKTPOABUTATEIS
MOCTOSTHHOTO TOKa): (OpMyIHUpoBaTh MpPOBEpsieMble TMPEANONOKEHUs, COOHpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpyJOBaHUS, OMHUCHIBATH XOJA OMNbITA U
(bopMyTUPOBAThH BHIBOJIBI;

BBITIOJIHSTH MPSIMbIE U3MEPEHUs] TEMIIEPATypbl, OTHOCUTEJILHON BIAXHOCTH BO3/1yXa,
CHUJIBI TOKA, HAIpPSDKEHUS C HWCIOJB30BAHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB
bu3MYECKUX BENUYMH, CPAaBHHUBATh PE3YNIbTAaThl W3MEPEHUN C Y4ETOM 3aJTaHHOMN
a0COIOTHOM MOTPEIIHOCTH;

MPOBOANTH MCCIICOBAHME 3aBUCHUMOCTH OIHOW (DPM3UYECKOW BETUYHMHBI OT JIPYToW C
HCTIONIb30BaHUEM MPSIMBIX M3MEpPEHUH (3aBHCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJTMHBI, TUTOIIAJH TOTIEPEYHOTO CEUEHUS W YJEIHHOTO COMPOTHBIICHUS BEIIECTBA



IPOBOJIHHUKA, CUJIBI TOKA, UAYILETr0 Yepe3 MPOBOJHUK, OT HANPSKEHUs Ha IPOBOJAHUKE,
UCCIICIOBAaHUE IOCIIEOBATEIbHOTO U MAapaJlIeIbHOTO COCIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh MCCIIEIOBaHUE, cOOMPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIEAYs
IPEJI0KEHHOMY IUIaHy, (PMKCUPOBaTh Pe3y/bTaThl NOJYYEHHON 3aBUCUMOCTH B BHUJIE
TaOJIuI U TpaUKOB, AETATh BBIBOABI 10 pe3yJbTaTaM HCCIEeI0BAHHUS;

IPOBOJUTh KOCBEHHbIE M3MEPEHUs (HU3UYECKUX BEIMUYUH (yIesbHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE MPOBOJIHUKA, paboTa U MOITHOCTh JIEKTPUUECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOMpaTh OSKCIEPHUMEHTAIBHYIO YCTAaHOBKY, CIEHYs
IPEJI0KEHHON MHCTPYKLUH, U BBIYUCIISITh 3HAUEHUE BEJIUUUHBL;

coOmoaTh TpaBWJa TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOpPHBIM
00opyI0BaHNEM;

XapakTepu30BaTh MPUHIUIBI JCHCTBHS HW3YYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB € OHNOpPOH HAa MX ONUCaHMs (B TOM YHCIE: CHCTeMa OTOIUIEHHsS JJOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETYMK 3IIEKTPUUYECKON
DHEPTUHU, DIIEKTPOOCBETUTEIbHBIE TPUOOPHI, HAarpeBaTeNbHBIE AIIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUYECKHUE MPEIOXPAHUTEIH, 3JICKTPOMArHHUT, JIIEKTPOJBHTATENh
IOCTOSIHHOTO TOKAa), MWCHOJb3ys 3HAHUS O CBOMCTBaX (pU3MYECKUX SBJICHUH U
Heo0Xo1uMble PU3NYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh IPOCTbIE TEXHHUYECKHE YCTPOHCTBA M H3MEPUTENIbHbIE MPUOOpPHI IO
cXeMaM M CXEMaTHYHBIM PHCYHKaM (PKHJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUraTellb BHYTPEHHETO CTOpPAHHs, JIEKTPOCKOI, PEOCTaT), COCTAaBISATH
CXEMBI DJIEKTPUYECKHX IIETIEH C TOCIIE0BATEIILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3jnyasi yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIEeH;
NPUBOANUTH TPHUMEPHl (HAXOAWTh HH(OPMAIMIO O MpPHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0e30macHOCTH TpU OOpalieHuH ¢ OpuOopaMH M TEXHUYECKUMH YCTPOWCTBAMHU,
COXpaHEHHsI 3JIOPOBbSI M COOJNIOJIEHUS HOPM OKOJIOTHYECKOTO TIOBEICHUS B
OKpYXKarollleu cpee;

OCYIIECTBIISITh TMOWCK HWH(POpManuu (U3NIEeCKoro cojepxanus B HHTepHeTe, Ha
OCHOBE MMEIOLIMXCA 3HAHUN M NyTEM CpaBHEHMs JIOMOJHUTENBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBHIOJHEHUH YYeOHBIX 3a/1aHUIl HayYyHO-TIOMYJISIPHYIO JINTEpaTypy
(GU3NIECKOTO CO/epKaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIAJETh NMPHEMaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHWs WHGOpPMAIUU W3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

co3laBaTb COOCTBEHHBIE IHMCBbMEHHBIE U KpAaTKHE YCTHbIE cOOOIIeHMs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHHUKOB (DPU3UYECKOTO COAEP)KaHUsS, B TOM YHUCIIE
nyOIMYHO  TPENCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIEN0BAaTEIbCKOMN
JeSITeITHHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh W3YYCHHBIN TOHSATHIHBIA armapat
Kypca (HU3UKH, COTPOBOXK/IATh BHICTYIUICHHE MTPE3CHTAINCH;

IpY BBITOJHEHUH YYeOHBIX MPOEKTOB W WCCICIOBAHUN (PU3UYECKUX MPOIECCOB
pacrpenenaTe 00s13aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIIEZIUTh 32 BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHUPOBAThb €ro, ajeKBaTHO
OIICHWBATh COOCTBEHHBIM BKIQJ B  JIEATEIBHOCTh  TPYIIbI, BHICTPAWBATh
KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, TIPOSIBIISISI TOTOBHOCTD Pa3peliaTh KOHMIUKTHI.



K xonmy oOydeHus B 9 Kjacce mpeaMETHBIE pe3yiIbTaThl HAa 0a30BOM YpOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

UCIIOJb30BaTh IOHATHS: CHCTEMa OTCU€Ta, MaTepualbHas TO4YKa, TPACKTOPHUS,
OTHOCHUTEJIBHOCTh MEXaHHUECKOTO JBIDKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M IIEPErpy3KH, LEHTP
TSKECTH, a0COJIOTHO TBEPLOE TEJO, LEHTP TAKECTH TBEPAOro Teja, paBHOBECHE,
MEXaHUYeCKue KonebaHus ¢  BOJHBI, 3BYK, HWHOQPa3BYK ©  yJIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKajla 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAJIbHO30PKOCTh, CHEKTPhl MCIyCKaHWs M IOINoIleHus, aibda, Oera- M ramma-
U3JIy4€HUs1, U30TOIBI, SICpHAsl DHEPIeTHKA;

pasinyarh sBJIE€HUS (PaBHOMEPHOE W HEPABHOMEPHOE MNPSAMOJIMHEHHOE JBHUKEHHUE,
PaBHOYCKOPEHHOE MPSIMOIIMHENHOE JIBM)KEHHE, CBOOOIHOE MAaJCHUE TeJl, PABHOMEPHOE
JBUKEHHE 110 OKPYKHOCTH, B3aUMOJEIHCTBUE TeJl, PEAKTUBHOE JBUXKECHHUE,
KoyiebaTenbHOe JBIKEHHE (3aTyXamollue W BBIHYKACHHBIC KOJEOaHUs), pe30HaHC,
BOJIHOBOE€ JBW)KCHHE, OTPaXEHUE 3BYKa, MPSMOJIMHEHHOE PACIHPOCTPaHEHHUE,
OTpa)XCHHE U IIPEJIOMIICHUE CBETA, II0JJHOE BHYTPEHHEE OTPaKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXEHHE CHEKTPaJbHBIX I[BETOB, AMCIIEPCHS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JMHEMUATOro CHEKTpa WU3JIy4EHUs)
[I0 ONHCAaHUIO0 HUX XApPaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX
JaHHOE (hrU3MYecKoe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYEHHBIX (PM3NYECKUX SBJICHUN B OKpYXarolieM Mupe (B
TOM yHclie (U3NYECKUE SBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, ABUKCHHUE IJIAHET
ConHeyHOM cucTeMBl, pEaKTUBHOE JIBUKEHHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKHE  SBJICHUS B  INpUpPOJAE, OHOJOrMYecKoe  JeicTBUE  BUAMMOIO,
yIAbTPa(UOIETOBOTO U PEHTIC€HOBCKOTO H3JIY4YE€HUH, €CTeCTBEHHBIN paJuOaKTUBHBIN
(GOH, KOCMHYECKHME JIy4H, paAUOAKTUBHOE MW3JIyY€HUE TPUPOIHBIX MHUHEPAJIOB,
JeiCTBUE paiMOaKTUBHBIX M3IYyYEHUIH HAa OPraHU3M 4eJOBeKa), IpU 3TOM MEPEBOIUTH
NPaKTUYECKYI0 3aJauy B Yy4eOHYIO, BBIJICNIATh CYLIECTBEHHBIE CBOICTBa (IIPU3HAKM)
(bu3nUecKuX SBICHUIA;

OTKCBIBATh U3YUYEHHBIE CBOIMCTBA Tel U (pU3HUECKHe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMYMHBI (CPEAHsIsI U MTHOBEHHAs CKOPOCTb Tejla NMPH HEPaBHOMEPHOM JIBUKEHHUHU,
YCKOpEHUE, NepeMellleHue, MyTh, YIJIoBas CKOPOCTb, CHJIa TPEHUS, CUJIa YNPYTOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOJHOrO MaJCHMsI, BEC Tejla, UMITYJIbC Tejla, UMIYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIMAIbHAS SHEPTHs TeNa, MOAHITOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHINAJIbHAS DHEPT U CKAaTOW NPYKUHBI, KWNHETHUECKAs
SHEprusi, MOJHasi MEXaHWYecKash HSHEeprusi, MepuojJ M YacToTa KojeOaHuM, AJIMHA
BOJIHBI, TPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb MPEIOMIICHUS
Cpefbl), IPH ONUCAHUM TNPABHIBHO TPAKTOBAaTh (PU3MYECKHH CMBICT HCHOIb3yEeMBIX
BEJIMYMH, OOO3HAYEHUS M EIWHUIBI (PU3NYECKHX BETUYMH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAOIIME JaHHYIO (U3MYECKYIO0 BEJIUYMHY C JPYTUMH BEJIMYWHAMHU, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PHU3HUECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA Teld, (pU3NUECKHE SIBICHUS U MPOLIECCHI, UCIOIb3YS 3aKOH
COXpaHEHMsI PHEPIMH, 3aKOH BCEMHUPHOIO TSTOTEHUS, MPUHIUI CYNEPHO3ULMH CHIL,
IIPUHLIMAII OTHOCUTENBHOCTH ["anuiest, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs NMITYJIbCA,
3aKOHBl OTPAXEHMsSI M TIPEJIOMIIEHHS CBETA, 3aKOHBl COXPAHEHHUs 3apsJ0BOr0 H



MaccOBOIO 4YHCENI TMpHU SJIEPHBIX pEaKIHsIX, NP OTOM JaBaTh CJIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3allUCHIBATH M0 MATEMATHUECKOE BBIPAKCHHUE;

00BSACHATH (pU3MUECKHE MPOIeCCHl U CBOICTBA TeJ, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallUid  TNPAaKTUKOOPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  IPUYMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3y4YeHHBIX CBOMCTBa (DU3MYECKUX SBICHUM, (QUINYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

peiaTte pacuéTHbIC 3aa4u (OMHUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHHUI), UCTIONb3YA
3aKOHBI U (OPMYIIBI, CBSI3bIBAaIOIIUE (DU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAJIN3a
YCIOBHS 3a/layd 3alKChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIIME WIIH
U30BITOYHBIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJbI, HEOOXOIUMBIE Ui PEIICHUs,
IPOBOAUTH pPAacuéThl U OLEHUBATh PEATUCTUYHOCTh TOJYYEHHOIO 3HAYCHUS
(U3HYECKON BETMIMHBL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTh MpPU TMOMOIIU (PUINIECKUX
METO/OB,  HCIIONB3ysS  ONHCAaHUE  HWCCICAOBAHMS,  BBIICIATH  IPOBEPSEMOE
NPEIOI0KEHNE, OICHWBATh IPABHWIBHOCTh TIOPSIKA MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETHUPOBATH PE3YIbTaThl HAOIIOACHUI U OIBITOB;

IPOBOJUTH ONBITHI 1O HAOIIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3UYECKHX CBOWCTB
Ten (M3ydeHue BTOoporo 3akoHa Hpl0TOHA, 3aKOHA COXpAHEHUS SHEPTUH, 3aBUCHMOCTh
nepuo/ia KojebaHuil MpyKMHHOTO MasTHUKA OT MAacChl rpy3a U KECTKOCTH TPYKUHBI U
HE3aBUCHMOCTH OT aMIUTUTYAbI MAJIBIX KOJIEOaHHI, MPSMOIMHEHHOE PacIpOCTpaHEHHE
CBETa, DPa3JIOKEHHE OEJIor0 CBEeTa B CHEKTP, W3YyYCHHE CBOWMCTB H300pakeHUS B
IUIOCKOM 3€pKaje M CBONCTB H300pakeHHsI MpeAMeTa B colOuparomiel IuH3e,
HAOMIO/ICHUE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IYYECHUS): CaAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY U3 HU30BITOUHOTO HaOOpa 000PYAOBaHUS, OMIMCHIBATH X0 OMBITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIHI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 TPSMBIX W3MEPEHUH, OINpeneNss cpenHee
3HaYeHHe H3MepseMoi BeNUYMHBI ((POKYCHOE paccTOsHHMEe COOUpAIOLIel JIHMH3bI),
000CHOBBIBAThH BHIOOP criocoba u3mepeHus (M3MEpUTEILHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCIHOJIb30BAHHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IYyTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM
NBIDKEHUM 0€3 HadalbHOH CKOpOCTH, Tepuojia KoJe0aHWid MaTeMaTH4ecKoro
MasiTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPaKEHHUS CBETa OT yrja MaJeHus U
yria IpeloMIIeHUsl OT yria MaJieHus): TJIaHUPOBATh UCCIIEOBAHHUE, CAMOCTOSATEIHHO
coOupaTh YCTaHOBKY, (HUKCHUpPOBAaTh pe3yiabTaTbl IOJYYEHHOH 3aBHCUMOCTH
(Gu3NUeCKUX BEIMYMH B BHJE TAOIUI] U TpadUKOB, JIeaTh BBIBOJBI IO pe3ybTaTaM
UCCIIE/IOBAHMS,

NPOBOJUTh KOCBEHHBIE H3MEpEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh U
YCKOpEHHE Teja MPHU PaBHOYCKOPEHHOM JIBUKCHUH, YCKOPEHHUE CBOOOIHOTO ITaJICHHS,
KECTKOCTh TPYKHUHBI, KOXPDUIIMEHT TPEHUS CKOIBXKEHHUS, MEXaHW4yecKas paboTra u
MOIIHOCTb, YacToTa M TMepHoA KoleOaHUH MaTeMaTHYecKOro W MPY>KUHHOTO
MasTHUKOB, ONTHYECKass Cuja coOMparomed JIMH3bI, PaTuOAKTUBHBIA (POH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBITIOJIHATH
U3MEpEHUs, Clenys MPEeAJIOKEHHON MHCTPYKIIMH, BBIUMCISITh 3HAYCHHUE BEIMYMHBI U
aHAJTM3UPOBATh TOJIyYEHHBIE pE3yabTaThl C Y4ETOM 3aJaHHOM IMOIPEIIHOCTH
WU3MEPEHHUI;



coOuoaTh TpaBWia TEXHUKH Oe30macHOCTH Impu pabore ¢ 1abopaTOPHBIM
obopyoBaHUEM;

pasinyaTh OCHOBHBIE NPU3HAKU H3YYEHHBIX (PU3MYECKMX MOJENel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHETapHasi MOZEJb aTOMa, HYKJIOHHAsI MOZIENIb AaTOMHOT'O SApa;

XapakTepu3oBaTh IPUHLUIBI JAECHCTBHS H3YYEHHBIX MNPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM UYHUCIIE: CIIMIOMETP, JATYUKH MOJIO0KEHUS,
pacCTOSHUS M YCKOPEHHS, PAKeTa, 9X0JI0T, OUKH, TIEPUCKOII, (poToanmapaT, ONTUIECKHIE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BunbcoHa), ucnonb3ys 3HaHUA O
CBOMCTBaX (PM3NYECKUX SIBIICHUH U HEOOXOIUMBbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMBbl U CXEMATHYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKHUX YCTPOMCTB,
U3MEPUTENIBHBIX MPUOOPOB U TEXHOJOTHMUECKUX MPOIECCOB MPH PEUICHUH y4eOHO-
IIPAKTUYECKUX 3a/lay, ONTUYECKUE CXEMBI JUIsl OCTPOEHUS MU300pak€HUN B IUIOCKOM
3epKajie 1 coOuparoLeil JuH3e;

NPUBOANUTH TPHUMEPHl (HAXOAWTHh HH(OPMAIMIO O MpPHUMEpax) MPAKTUIECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A obOecredeHus
0€30I1aCHOCTH TpH OOpalleHud ¢ NpudOpaMu M TEXHUYECKUMH YCTpOicTBamu,
COXpaHEHMsI 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYKarollei cpee;

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

UCIIOJIb30BaTh MPH BBHIIOJHEHUN y4eOHBIX 3a/laHUil HayyHO-TIOMYJISPHYIO JIUTEpaTypy
(GU3MUEeCKOro Ccojep)KaHus, CHOpaBOYHblE MaTepuaibl, pecypcbl cetu HHTrepHer,
BJaJIeTh NpUEMAMMU KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3zoBaHUs HHPOpMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MUCbMEHHbBIE M YCTHBIE COOOIIEHUsI Ha OCHOBE MH(pOpManuu
U3 HECKOJBKUX MCTOYHHKOB (HU3MUECKOr0 COAEpKaHMs, MyOJIMYHO MpeCTaBIsATh
pe3yJIbTaThl MPOEKTHOW WM UCCIIEN0BATENIbCKON NIEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBI MOHATUHHBIA ammapar H3y4aeMmoro paszgena (U3NKd U
COMpPOBOXKAATh BBICTYIUICHHE Mpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEW ayIuTOpUH
CBEPCTHHKOB.



4. TEMATHNYECKOE IINTAHUPOBAHUE

7 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posBbie)
KonTpoabubie | IlpakTuuyeckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
1.1 o - 2
M3HKa © HayKa O npHpode https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HIBHHACCKHE BETHHAMHAL https://m.edso00.ru/7f416194
bubmuorexa [JOK
1.3 E 5 2 1
CTECTBEHHOHAYYHbIH METO/1 IO3HAHUS https://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Pa3nen 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHNH BelleCTBA
bu6nmoreka [JOK
2.1 1
Crpoenne peiiecTsa https://m.eds00.ru/7f416194
JIBM>KeHHE U B3aMMOJICHCTBUE YaCTHII bu6mmoreka [IOK
2.2 2 1
BEILIECTBA https://m.edso00.ru/7f416194
bu6mmorexa [IOK
2.3 A 2
TPCETATHEIE COCTOAMHA BemEcTa https://m.eds00.ru/7f416194
Hroro no pazgeny 5
Pa3znen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl
bu6nmoreka [JOK
3.1 M 3
CXAHIICCIOT JIBIDKCHHC https://m.edso0.ru/7f416194
3.2 WNueprus, macca, TNIOTHOCTh 4 1 bu6mmoreka [IOK



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

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

bubmuorexa [JOK

33 Crna. Bugst cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes 4. laB1eHue TBEPABIX TeJl, :KUAKOCTEH U Ira30B
41 [asnenue. Ilepenaya nasieHus: TBEpAbIMU 3 bubnnoreka [HOK
' TeJIaMH, KUJIKOCTSIMH M Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
42 Hlapetine KuKocTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 Atmocheproe nassenne 6 https://m.edsoo.ru/7f416194
44 JlericTBUE KUJIKOCTH U Ta3a HA MOTPYKEHHOE y 3 bubnuorexa [JOK
' B HUX TEJIO https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora n MoIHOCTD. JHEprus
bu6mmoreka [IOK
1 P 1
> 800Ta M MOIIHOCTE 3 https://m.eds00.ru/7f416194
bu6nmoreka [JOK
52 Hpocrte MexarHH3MEI > 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
: M 4 1
53 CAITCCRAL FHEpTHA https://m.eds00.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM undposbIie
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Paznen 1. TensoBble siBJIeHUS
. bubnuorexa [JOK
11 CTpocHHe i CBOHCTBA BeLCCTB ! https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 1
CTVIOBBIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3nen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUS
51 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIC Tela 7 1 bubnuorexa [JOK
' W UX B3aUMOJICIICTBHE https://m.edsoo.ru/7f4181ce
. . bubnuotexa [JOK
2.2 IToCTOSHHBIN IEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7fA18 1ce
bu6mmoreka [JOK
2. M 1 1.
3 ATHITTHBIC ABJICHIA 6 > https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
24 4
IICKTPOMArHHTHAS HHAYKLUHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5



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

9 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumenoBanmue pa3jaesioB U TeM nudpoBbIe
Ne i/ P Konrpoabnsie | IIpakTHyeckue (1ubp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paszngen 1. Mexanunueckue siBJeHUSA
11 MexaHn4ecKkoe JIBMKEHUE U CIIOCOOBI €T0 10 1 bu6mmoreka [IOK
' ONMCaHUsA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B % 20 1 3
SAUMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 40
Pasznea 2. Mexanuuyeckue KoJ1e0aHUA U BOJTHEI
bu6mmorexa [IOK
2.1 M 7 3
CXAHMHUECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHHMHCCKHE BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15

Paznen 3. BHCKTPOMaFHI/ITHOC moJie 1 3JICKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 5 bubnuotexa [JOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3nes 4. CBeToBble IBJICHUS

4.1 3aKOHbI pacIpOCTPAHEHUS 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
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

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

bubmuoreka [JOK
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznosxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paszgea S. KBanToBbI€ siBJIeHUS
bubmuorexa [JOK
5.1 Hcnyckanue 1 moriomieHne cBeTa aToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (CTpOCHiiie ATOMHOIO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOAYJIb
6.1 [ToBTOpEeHME U 00001IEHNE COAEPHKAHUS 9 2 bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

5. IOYPOYHOE ININTAHUPOBAHMUE

7 KJIACC

Ne i/

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IpakTuyeckue
padoThI

®dusnka — Hayka o Inpupoje. SIBieHus IpupoabL.
dusnyecKue sBICHUs

MexaHI/I‘ICCKI/Ie, TCIJIOBBIC, DJICKTPUYICCKHUC,
MAaramMTHBIC, CBETOBLIC, 3BYKOBBIC AABJICHUA

du3nyeckre BEININHEI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepeHue teMieparypsl Ipu
MTOMOIIIX >KUKOCTHOTO TEPMOMETPA M JaTYNKA
Temrneparypsl"

Kak ¢usuka u gpyrue ecTeCTBEHHbIE HAYKU
n3yyvarot npupoay. EcrecTBeHHOHAYYHBI METOL
no3Hanus. Onucanve GU3NUECKUX SIBICHUN C
MOMOIIBIO MOJIEIICH

VYpok-uccnenosanue "lIpoBepka runoTessl:
JAJIBHOCTB MOJIETA IAPUKA, ITyLIIEHHOTO
TOPU30HTAIILHO, TEM O0JIbIlIe, UeM OO0JIbIle BHICOTA
mycka"

Crpoenue BemecTBa. ONbITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOEHNE BEIECTBA

JIBr>xeHue 4acTHIl BEISCTBA

Ypok-uccnenoanue «OmbITH 10 HAOIIOICHUIO
TETUIOBOTO PACIIUPEHUS Ta30B)»

10

ArperaTHble COCTOSIHHSI BEIIECTBA




BzanmocBs3p MCXKOY CBOMCTBaMH BEIIECTB B Pa3HbIX
arpe€raTHbIX COCTOSHUAX U UX

1 aTOMHOMOJIEKYJIIPHBIM cTpoeHueM. OcOOEHHOCTH
arperaTHbIX COCTOSTHUI BOJIbI

12 Mexanudeckoe JBrxeHue. PaBHomepHoe u
HEPaBHOMEPHOE JIBIKCHUE

13 Ckopoctb. Enunnnsl ckopoctu

14 Pacuer myTu 1 BpeMeHH IBUKEHUS

15 WNuepuus. 3akon nnepnuu. Bzanmoeiicteue Ten kak
MPUYMHA U3MEHEHUSI CKOPOCTH JIBUKCHHUS TSI

16 [TnotHoCTh BemecTBa. PacueT macchl u o6beMa Tena
IO €r0 MJIOTHOCTH

17 Jlaboparopuas padota «OnpeeneHne IIOTHOCTH
TBEPIIOTO TENA»

18 Pemrenue 3amau o reme "[lnoTHOCTH BemecTa"

19 Cuna Kak XapakTepUCTHKA B3aUMOJICHCTBHUS TEI.
Cuna ynpyroctu. 3akoH ['yka
Jlaboparopnas pabota «3yuenne 3aBUCUMOCTH

20 pactshxeHus (1edhopMariin) Ipy>KUHBI OT
MIPUIIOKEHHOMN CUIIBDY

21 SBnenne Tarorenus. Cumna TSKECTH

99 CBsi3b MEX]y CHJION TSKECTH M Maccoil Tena. Bec
Tena. Pemenne 3aga4g mo reme "Cuna tshxectu"”

93 Cuuta TsKecTH Ha ApYyrux IuiaHeTtax. Pusndeckue
XapaKTePUCTHKH TUIAHET

24 Nsmepenne cuit. JluHamomeTp

25

Bec Tena. HeBecomocTh




Crnoxxenue ABYX CHUJI, HAIIPABJICHHBIX I10 OHHOﬁ

26 npsmoii. PaBHozielicTByO1Iast CUIT

27 Pemenue 3amgau no reme "PaBHonelicTByomas cui"

98 Tpenue ckonbxxeHus U TpeHue nokosi. TpeHue B
MIPUPOJIE U TEXHUKE
JlaboparopHas padota «3ydyenne 3aBUCUMOCTH

29 CHWJIBI TPEHUS CKOJIbXKEHUS OT CHJIbI IaBJICHUS U
XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEI

30 Pemenue 3aa4 Ha onpeseneHue
PAaBHOJECHCTBYIOLIEN CHIIBI
Pemenue 3anay no temam: «Bec Tenay,

31 «['padpuueckoe m3o0pakenne cmn», «CUIb»,
«PaBHOZIEMCTBYIOIIAS CUI»
KonTponbHas padota no temam: «Mexannyeckoe

32 JIBHOKCHHEY, «Macca, INIOTHOCThY», «Bec Tenay,
«I"paduueckoe nzobpakenne cuin», «CHIIB

33 Hasnenne. CriocoObl yMEHBILIEHUS M YBEIHMUEHUS
JaBJICHUS

34 JlaByieHre ra3a. 3aBUCUMOCTD JaBJICHUS Ta3a OT
00BEMa, TeMIepaTypbl

35 [lepenaya naBieHus TBEPABIMU TEllaMH,
KHUAKOCTAMU U Tazamu. 3akoH [lackamns

36 JlaBiieHre B )KHIKOCTH U ra3e, BBI3BAHHOE
JIECTBUEM CHUJIBI TSKECTH

37 Pemenwue 3anay mo Teme «JlaBneHue B 5KUIKOCTH U
ra3e. 3akoH [lackamns»

38 Coobmarormumecs: cocy/sl

39 I'mnpaBnuueckuii mpecc




40

MaunowmeTtpsl. [TopiiHeBOM )KUAKOCTHBINA HAcOC

Atmocdepa 3emn. [IpudrHbI CyliecTBOBaHUS
BO3JIYIITHOM 000JI04KH 3eMiid. 3aBUCHUMOCTh

H aTMoc(hepHOro JaBJlIeHUs OT BHICOTHI HaJl ypOBHEM
Mops

42 Bec Bo3ayxa. ATmMocdepHoe naBiieHre

43 N3mepenue atmocdepHoro aasieHus. OnbIT
Toppuuennu

44 3aBUCUMOCTBH aTMOC(HEPHOTO JABJICHHS OT BBICOTHI
HaJ YpOBHEM MOpsI

45 bapomerp-anepoun. AtmocepHoe aaBieHue Ha
Pa3IMYHBIX BBICOTAX

46 Pemenwue 3amaq mo teme " AtmochepHoe naBieHue"

47 JlencTBrE KUIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX
Teno. ApxuMe0Ba CuiIa
Jlaboparopnast pabota «Ornpezenenue

48 BBITAJIKUBAIOLIEH CHJIBI, JEHCTBYIOIIEH Ha TEJIO,
MOTPYKEHHOE B KHUJIKOCTH)
Jlaboparopnast pabota mo teme «ccnenoanue

49 3aBUCHMOCTH Beca TeJa B BOJie OT 00bhEMa
MOTPYKEHHOU B KHUAKOCTh YaCTH Tella»

50 [TnaBanue Ten
JlaGoparopHas padota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU H
onpeJereHue e€ rpy30no bEMHOCTH"
Pemenwue 3anau mo Temam: «IlnaBanue cyaos.

52 BoznyxonnaBanuey, «J/laBnenue TBepabIX Tel,

JKMJIKOCTEH U Ta30BY




KontponbHas padota mo teme «/laBieHne TBepabix
TeJ, )KUJIKOCTEH 1 razoBy/Bcepoccuiickas

>3 poBepoYHas paboTa pH MPOBEICHUH C
HCII0JIb30BaHUEM KOMIIBIOTEpA

54 Mexanunyeckas padbora

55 MomHocTs. EnuauIsl MoIHOCTH

56 Ypoxk-uccienoanue "Pacuét MOIIHOCTH, 1
pa3BUBaEeMOM MpHU MOIBEME 10 JecTHUIlE"

57 IIpocThie Mexann3Mmbl. Priuar. PaBHoBecue cui Ha
peIyare
Prruaru B Texuuke, ObITY U nipupoze. Jlaboparopuas

58 pabota «VccnenoBaHue yCIOBHI PaBHOBECHS 0.5
peryara»

59 Pemenue 3amau mo teme «Y c0BHS paBHOBECHS
peryara»
Ko dunnenT noneznoro neicTBUS MEXaHU3MA.

60 Jlaboparopuas padota «M3meperne KI1J] 0.5
HAKJIOHHOM IIOCKOCTH

61 Pemenue 3agau mo reme "Pabota, momuocTh, KITJT"

62 Mexannyeckas sHeprus. Kunernueckas u
MOTEeHIIUATIbHAS YHEPTUS

63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUU
YPpok-3KCIIepUMEHT N0 TeMe ""IKCIEPUMEHTAIbHOE

64 onpeielIeHue U3MEHEHHS] KHHETUYECKOU U 1
MOTEHIIUATBLHOW YHEPTUH MPU CKATHIBAHUU TEJA IO
HaAKJIIOHHOH INTOCKOCTH"

65 KonTponbHas pabota mo Teme «PaboTa 1 MOIITHOCTb.

Oueprusi»/Beepoccuiickas npoBepoyHasi paboTa npu




IIPOBCACHNWHA HA 6YMa)KHOM HOCHUTECIIC

PesepBHbIil ypok. PaboTa ¢ TekcTamu mo teme

66 n n 1
MexaHuueckoe IBUKEHUE
67 PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme 1
"JlaBneHue TBEPIBIX TE, JKUAKOCTEN U ra3oB"
PesepBHbIil ypok. PaboTa ¢ TekcTamu 1mo teme
68 1
"PaboTa. MoutHocTh. DHeprus"
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 3 12
8 KUIIACC
KosmuecTBo yacos
Nenn/m | Tema ypoka Beero KonTpoabubie | IlpakTnueckue
padoThI padoThI

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOM

1 TEOPUU U UX OTIBITHBIE TIOATBEPKICHUS 1
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOro 1
COCTOSIHMI BEIeCTBa
OObsicHeHHE CBOMCTB TBEPAOTO, )KUJIKOTO U
4 raz000pa3HOr0 COCTOSTHUMN BEIIECTBA HA OCHOBE 1
MTOJIOKEHUHN MOJIEKYJIIPHO-KUHETUYECKON TEOPUH
5 Kpucranmmaeckue u amopdabie Tena 1
6 CmaunBaHue U KanmwuisipHOCTh. [IoBepxHOCTHOE 1

HaATAXCHUEC

TennoBoe pacmIMpeHne U cxKaThe

Temmnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO




TCIIJIOBOT'O ABUKCHUS YaCTHUILL

Buytpennsis sneprusi. CnocoObl H3MeHEHust

o BHYTPEHHEH YHEPTUHU

10 Bunbl Teronepenaun
VYpok-koupepenius "lIpakTnyeckoe UCIOIb30BaHNE

11 TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPUAJIOB B LEJISIX
sHeprocoepekeHus"

12 KonuuecTBo TemnoThl. Y aenbHas TeII0EeMKOCTh

13 VYpaBHeHue TerioBoro 6ananca. TermnooOMeH u
TEIIOBOE PAaBHOBECHE
JlaboparopHuas pabota "VccienoBanue sBleHuUs

14 TEIJI000MEHa ITPU CMEIIMBAHUN XOJIOHOU 1
ropsiueit BojbI"
Pacuer konmuvecTBa TETUIOTHI, HEOOXOMMOTO JIS

15 HArpeBaHUs Tella ¥ BBIICISIEMOTO UM TIPU
OXJIAKICHUU

16 JlabopaTtopHas pabota "OnpeneneHue yaeabHON
TEIJIOEMKOCTH BemecTBa"

17 OHeprus TOIMBA. Y IeJbHas TEMJI0Ta CrOPaHUs

18 [TnarneHre U OTBEPACBAHKUE KPUCTALUTUICCKHIX TEIL.
VY nenpHas TEMIOTA MIaBICHUS

19 JlabopaTtopHas pabota "Onpenenenue yaeabHON
TEIIOTHI IUIAaBJIEHU JIbaa"

20 [TapoobpazoBanue u KoHAeH AN, Vicapenne
Kurienne. Y nenpHas TermiorTa napooOpa3oBaHus U

21 KOHJICHCAIIMU. 3aBHCHUMOCTh TeMITepPaTypbl KATICHUS

OoT aTMOC(I)CpHOFO JaBJICHHUA




Brnaxnocts Bo3ayxa. JlaboparopHas pabota

22 "OnpeneneHne 0OTHOCUTEILHON BIAKHOCTH
BO3ayXa"

93 Pemenue 3a1a4 Ha onpezeNieHue BIaXKHOCTU
BO3/IyXa

24 [TpuHIIMIIBI paOOTHI TEIJIOBBIX ABUTaTeNei. [TapoBas
TypOuHa. [IBUrarens BHyTPEHHETO CrOPaHUs

o5 KIIJI renoBoro aurareis. TenaoBbIe IBUTATEIN U
3al[UTa OKPYKAIOIIECH Cpeabl

26 3aK0oH COXpaHEHUs U IPEBPAILICHUS SHEPTUH B
TEIJIOBBIX MPOIIeccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME

27 "TemuioBble siBJIeHUS. VI3MeHeHNe arperaTHbIX
COCTOSIHM BeniecTa"

28 KonTtponpHas padota no Teme "TerioBsie siBICHUS.
M3meneHue arperaTHbIX COCTOSIHUM BelecTBa

29 DnekTpusanus Ten. [[Ba posia a3MeKTpUIECKUX
3apsioB

30 VYpok-uccnenoBanue "IneKTpuU3aIus Tl
WHIYKIUEN U IPU CONTPUKOCHOBEHUNU"

31 B3anmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
DnekTpuueckoe nose. HampspkeHHOCTh

32 aneKTpuueckoro noid. [IpuHuun cyneprno3unumn
ANEKTPUUECKUX MOJIeH

33 Hocurenu snekTpuueckux 3apsiioB. DJIEMEHTAPHBII
3apsia. CtpoeHue aToma

34 [IpoBOAHMKY U AUAIIEKTPUKHU. 3AKOH COXPAHEHUS

SJICKTPUYCCKOTO 3apsaaa




Penienue 3a1a4 Ha NpUMEHEHUE CBOWCTB

35 INEKTPUUYECKUX 3apsI0B

36 DNEeKTPUUECKU TOK, YCIOBHUS €ro CylIECTBOBAHMUS.
VICTOYHUKHY AJIEKTPUYECKOTO TOKA

37 JleficTBUS STIEKTPUUYECKOTO TOKA

38 VYpoxk-uccinenosanue "JleiicTBUE JIEKTPUUECKOTO 1
M0JIs1 HA TIPOBOJIHUKU U AUAIEKTPUKHU"

39 DNEKTPUUECKHU TOK B METaJlIaX, >KUIKOCTIX U ra3ax

40 DneKTpuyecKas Lemb U €€ COCTaBHbIE YaCcTH

41 Cuna toka. JlabopatopHas pabota "M3mepenue u 05
pEryaupoBaHHUE CUITbI TOKA" '
DneKTpuueckoe HanpshkeHue. BonbTmerp.

42 JlaGopaTtopHas pabora "M3mepenue u 0.5
peryinupoBaHue HanpspKeHus "

43 ConpoTHBieHNE NPOBOAHUKA. Y AEIBHOE
COTIPOTHBIICHUE BEIIECTBA
JlabopaTtopHas paboTta "3aBUCUMOCTh

44 AIEKTPUUYECKOTO COMPOTUBIICHUS ITPOBOIHUKA OT €r0 1
JUTMHBI, TIIOMIATH TTOTIEPEYHOTO CEUCHUS U
Marepuana"

45 3aBUCHMOCTH CHJIBI TOKA OT HAMPSKEHUsI. 3aKOH
OmMa 1t yyacTka 1ernu
JlaGopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH

46 CHUJIBI TOKA, UIYILETO YePe3 Pe3UcTop, OT 1
COTMPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha
pesucrope"

47 [TocnenoBarenbHOE U NapaAJIENIbHOE COEAMHEHUS

IMPOBOIHUKOB




48

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJIOKEHMSI HAIIPSHKEHUH MTPU MOCIIeI0BATEIbHOM
COCJIMHEHUH JBYX pE€3UCTOPOB"

49

JlaGopaTtopHnas padota "IIpoBepka npaBuia st
CHWJIBI TOKA [IPH NMapaJlIeIbHOM COSIMHEHUH
pe3uctopos"

50

Pemenue 3anay Ha npumeHeHue 3akoHa OMma s
Pa3IMYHOTO COCTUHEHMSI IIPOBOJHUKOB

o1

PaboTa 1 MOIIIHOCTB AJNEKTPUUECKOTO TOKA. 3aKOH
[xoyns-Jlenna

52

JlaboparopHuas padota "Onpenenenue paboOTh U
MOIIIHOCTHU 3JIEKTPUYECKOTO TOKa"

53

DNeKTpUYecKUe ey U oTpeouTenn
AIIEKTPUUYECKON YHEPTuH B ObITy. KopoTkoe
3aMbIKaHUE

54

[ToaroroBka Kk KOHTPOJILHOM paboTe Mo TemMe
"DnexTpudeckue 3apsaabl. 3apsHKEHHBIE Tela U UX
B3auMozeicTBus. [10CTOSAHHBIN 2IEKTPUUECKUN TOK"

55

KonrtponbHas pabota no reme "DiaekTpudeckue
3apspl. 3apsHKCHHBIE TENIa U UX B3aUMOICHCTBHSL.
[TocTosHHBIN snekTpuyeckuii Tok"/Beepoccuiickas
npoBepouHas paboTa Mpu MPOBEAECHUH C
HCIIOJIb30BAaHUEM KOMIIBIOTEpA

56

ITocTossHHBIE MArHUTEI, UX B3aNMOICHCTBHE

57

Ypok-uccnenosanue "M3ydyeHne noyaei NOCTOSIHHBIX
MaraHuToB"

58

MaruutHoe nose. MaraHutHoe 11oJie 3eMJIF U €ro
3HAUYEHHUE [UIS )KU3HU Ha 3eMIie




59 OnbIT OpcTeaa. MarHuTHOE MOJIE JIEKTPUUECKOTO
TOKa MarHuTHoOe moJie KaTyIIKU ¢ TOKOM

[TpuMeHeHHE AIIEKTPOMArHUTOB B TEXHHKE.
60 JlaGopaTtopHnas pabora "M3yueHnue aeicTBus
MarHUTHOTO TIOJISI HA MIPOBOJIHUK C TOKOM"

0.5

DNeKTPOABUTaTEh OCTOSIHHOTO TOKA.
Hcnonb3oBanue 31eKTpoABUTaTENeH B TEXHUYECKUX
61 YCTPOMCTBAxX M Ha TpaHcmopre. JlabopaTopHas
pabora "KoHcTpynpoBaHue U usyueHue paboThl
aJeKTpoBuraress'

62 Onpitel ®apanes. 3aKOH NEKTPOMArHUTHOM
uHaykuuu. [Ipasumno Jlenna

DnekTporeHeparop. CrocoObl MOTydeHUs
63 ANEKTPUYECKOI SHEPTrUuu. DNEKTPOCTAHIIUN Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH

[ToaroToBka Kk KOHTPOJIBHOM paboTe MO TeMe

64
"DJIeKTpUUECKNE U MAarHUTHBIE SIBJICHUS"

KontponsHas pabota no Teme "DiaeKTpudeckue u
65 MarHuTHbIe sgBieHus"/Beepoccuiickas mpoBepouHas
paboTa npu NpoBeIeHNH Ha OyMa)XKHOM HOCHTENe

PesepBHblit ypok. PaboTta ¢ Tekctamu 1o reme

66 n n
TenoBele SIBICHUS

67 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

"TIOCTOSIHHBIN 2IEKTPUYECKUNA TOK"

68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o teme

"MarauTtHbie IBIIeHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68

145




9 KJIACC

KoaunuecTBO 4acoB

(1)
Jl:;_l'[ Tema ypoka Beero Kontpoabnbie | IlpakTuueckue
padoThI padoThI
1 Mexanunyeckoe ABukeHue. MarepruanbHas TOYKa 1
5 Cucrema orcuera. OTHOCUTENBHOCTh 1
MEXaHUUYECKOT'O JIBUKEHUS
3 PaBHOMEpHOE IPAMOJIIMHEWHOE JBUKEHUE 1
4 HepaBHOMepHOE NPSAMOIMHENHOE IBUKECHUE. 1
CpenHsisi U MTHOBEHHAsi CKOPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKECHHUE. 1
Yckopenue
6 CkopocTh NPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO 1
nBkeHus. ['papuk ckopocTu
Jlaboparopnast pabota "Onpesenenne yCKOpeHus
7 TeJla IPU PaBHOYCKOPEHHOM JIBH’)KEHHH I10 1 1
HAKJIOHHOH TIOCKOCTH"
8 CBobonnoe nagenue tei. OnbiTel [anumes 1
9 PaBHOMepHOE aBMkKEHUE IO OKpYXHOCTHU. [lepuon n 1
yacToTa obparieHus. JIunelHas u yrioBasi CKOPOCTH
10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE 1
11 [IepBe1it 3akoH HeroToHa. BexkTop cuitbl 1
12 Bropoii 3akon HeroTona. PaBHonericTByromas cusa 1
13 Tperuii 3akon Hetotona. Cynepno3unus cui 1
14 Pemenne 3amad Ha npumeHeHne 3ak0HOB HproToHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1




16

Pemenue 3anay no teme «Cuia ynpyroctu»

JlaboparopHas padota «OnpeeneHne )KecTKOCTH

17
MPYKUHBDY

18 Cuia TpeHus

19 Pemenue 3amau mo reme «Cuiia TpeHUS»

20 JlabopaTopHas pabora "OnpeneneHue
kod(uimenTa TpeHU CKOJIbKCHHS"

21 Pemenue 3amau mo teme "3akoHbl HeroToHa. Cuita
ynpyroctu. Cuia TpeHus"

99 Cuia TSKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUS.
Yckopenue cBOOOAHOTO MaJACHUS
Ypok-koHpepenmus "JBkeHne el BOKpYr

23 rpaBUTallMOHHOTO IeHTpa (ColHevHas cucTema).
lanmaktuku"

24 Pemrenue 3amau no reme "Cuiia TSKeCTU U 3aKOH
BCEMHPHOTO TATOTEHUS"

o5 [TepBas kocmuueckasi ckopocth. HeBecomocTs u
Meperpy3Ku
PaBHOBecue marepuanbHON TOUKU. AOCOITIOTHO

26 TBEpOE Teso. PaBHOBecHe TBEpAOTO TEa ¢
3aKpEIUIEHHON OChIO BpalleHUuss. MOMEHT CHUJIBI.
LenTp TsxecTn
PaBHOBecue marepuanbHON TOUKU. AGCOITIOTHO

97 TBEpAOE Teio. PaBHOBEcHE TBEPAOTO TENA C
3aKpEIUIEHHON OChIO BpallleHUuss. MOMEHT CHUJIBI.
LenTp TsoxecTn

28 Pemenue 3anau no reme "MomeHT cuibl. LleHTp

TsHKEeCcTH"




[ToaroroBka Kk KOHTPOJLHOM paboTe MO TeEMe

29 " . "
Mexanunueckoe nBmxkeHue. Bzaumoneiictaue Ten

30 KontposbHas padoTa nmo teme "MexaHudeckoe
nBmwxkenue. Bzaumonelicraue tea"

31 Nmnynbce Tena. Ummynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbCa. YTIPYroe U HEeYNPyroe B3auMoIeHCTBIE

39 Pemenue 3agau no reme "3akoH COXpaHEHUs
uMmIyinbca'

33 Ypok-koHpepeHnus "PeakTuBHOE IBHKEHUE B
IIPUPOJIE U TEXHUKE"

34 Mexannyeckas paboTa U MOIITHOCTh

35 PaGota cuibl TSKECTH, CUITBI YIIPYTOCTH U CUITBI
TPCHUS
Jlaboparopuas padota «Onpeneneane paboThl CHITBI

36 TPEHUS P PAaBHOMEPHOM JIBH)KEHUU TeJIa M0
TOPU30HTAIILHON TOBEPXHOCTH»

37 Cas13b sHepruu u padoTsl. [loTeHManbHas sSHEprus

38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOU
SHEPrUu

39 3aKOH COXpaHEHHUsI JHEPTUU B MEXaHUKE

40 Jlaboparopnast pabora «M3yueHue 3akoHa
COXPAHEHHUS SHEPTUN»

41 KonebartenbHoe IBHKEHUE U €T0 XapaKTEPUCTUKU

42 3aryxatomue KojiebaHus. BerHyk1eHHbIE
Kosebanus. Pezonanc

43 MareMaTtnueckuil 1 Npy>KUHHBI MAsITHUKA

44 VYpok-uccnenoBanue «3aBUCUMOCTH TIEPHOJIA




Kosie0aHMi OT KECTKOCTH IIPY?KUHBI U MACCBI I'py3a»

[IpeBparenue sHeprun Npyu MEXaHUYECKUX

45
KoJe0aHusIX

46 JlaGoparopHas padota «Onpeesnenre 4acToTbl U
nepuoja KojiebaHui mpyKMHHOTO MasiTHUKa»
JlaboparopHas padota «IIpoBepka He3aBUCUMOCTH

47 repuo/a KojiebaHui rpy3a, MOJABEIICHHOTO K HUTH,
OT Macchl Tpy3a»

48 Mexanuueckue BosiHbl. CBOWCTBAa MEXaHUYECKUX
BOJIH. [Tpoj07bHBIE U TIOTIEPEUHBIE BOIHBI

49 Ypok-koHpepeHnus "MexaHndeckue BOJIHBI B
TBEPOM Teie. CelicMuiecKkre BOJTHBI"

50 3ByK. Pacripoctpanenue u oTpakeHHue 3ByKa

51 Ypok-uccienoranue "HalOroneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOThI"

52 I'pomKoOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKUI
pe30HaHC

53 VYpok-koHpepennus "YinpTpa3Byk u HUHGPa3BYK B
MIPUPOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

54 "3akoHbI coXpaHeHUsl. MexaHnueckue KoueOaHus u
BOJIHBI"

55 KontponbHas paboTa mo Teme "3aKOHBI COXpaHEHUS.
Mexanunueckue kojaeOaHus U BOJHBI"

56 DNEeKTPOMarHuTHOE 1oJie. DJIEeKTPOMarHUTHbIE
BOJIHBI

57 CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH




Ypok-koupepennus "llIkana 371eKTpOMarHUTHBIX

58 BOJIH. Mcnionb30BaHue 37IeKTPOMAarHUTHBIX BOJH ISt
COTOBOM cBs13U"
Ypoxk-uccienopanue "M3yueHue CBOWCTB

59 ANEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOUIIEHOTO
tenedona”

60 Pemrenue 3a1au Ha onpeeneHre 4acTOThl U JITTUHBI
3JIEKTPOMATHUTHOMN BOJIHBI

61 DnekTpoMarHuTHas mpupoza ceeta. CKOpoCTh CBETa.
BousiHOBBIE CBOMCTBA CBETA

62 Hcrounuku ceera. [Ipsamonuneitnoe
pacmpoctpanenue cera. 3armenus Comuua u JIyHbl

63 3akoH oTpakeHus cBeTa. 3epkana. Pemenue 3agau
Ha MIPUMEHEHUE 3aKOHA OTPaKCHUS CBETa

64 [Ipenomienue cBera. 3aKOH MPEIOMIICHHUS CBETA
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.

65 Hcnonps3oBanue MOJIHOTO BHYTPEHHETO OTPAKEHHS B
ONTHUYECKUX CBETOBOJIaX
JlabopaTopHas pabota "lccnenoBanue 3aBUCUMOCTH

66 yria MPeJOMIICHHUS] CBETOBOTO Jy4ya OT yIJia MajeHus
Ha TpaHuIle "BO3oyX-cTeKyIo""
Ypok-koHpepennus "Vicrnons30BaHuE MOTHOTO

67 BHYTPEHHET0 OTPa’KEHHUS: CBETOBO/IBI,
ONTUKOBOJIOKOHHASI CBSI3b"

68 JInn3el. OnTryeckas cuiia JMH3bI

69 ITocTpoenne n3o0pakeHuii B TMH3aX

70 JlaGopatopHnas pabora "Onpeznenenue GoKyCHOrO

pacCTodHnA U OIITHYECKOM CHIIBI CO6Hp3.IOH.[CI>i




JIAH3EI"

Ypok-koudepenus "OnTHYECKHe JTUH30BBIC

& npuoopsI"

72 I'1a3 xak onrtuyeckas cucrema. 3peHue

73 Ypok-koudepennus "Jledexts 3penus. Kak
COXpPaHUTH 3peHue"
Pasnoxxenue 6enoro csera B criekTp. OMbITHI

74 Herotona. CrnoxeHnue crieKTpalibHbIX [[BETOB.
Jlucniepcus cBeTa
Jlaboparopnas padoTa "ONBITHI IO PA3JI0KEHUIO

75 0enoro cBera B CIIEKTP U BOCHPHUITHIO IIBETA
MIPEIMETOB MPHU UX HAOJIIOICHUHN Yepe3 IBETOBBIC
¢bubTper”

76 VYpok-nipakTukym "BoiHOBbIE cBOICTBA CBETa:
mucriepenst, naTepdepennns u qudpakaus'

77 OmneiTel Pe3epdopaa u ruranerapHas MOJIENb aTOMa

78 [Toctrynatel bopa. Monens atoma bopa

79 Hcnyckanve v OTJIonieHNe cBeTa aToMOM. KBaHTBI.
JInHeityaTpie CIEKTPhI

80 VYpok-nipaktukym "HabntoneHne ciekTpoB
ucryckanus'"

81 PamnoakTHBHOCTE U €€ BHJIBI

82 Crtpoenune aToMHOTO sijipa. HykioHHast Mojiens

83 PagnoaxTiBHBIE TpeBparnieHus. M30ToIs

84 Pemenue 3agad mo treMe: "PaguoakTHBHEBIE
npespanieHus"

85 [lepnon momypacmnama




Ypok-koHpepeHius "PagnoakTHBHBIC U3TYUYCHUS B

86
NpUpOJE, MEAUIIUHE, TEXHUKE"

87 SnepHbie peakiy. 3aKOHbI COXPAHEHUS 3apsSA0BOTO
1 MacCcOBOT'O YHCET

88 DHeprus CBA3M aTOMHBIX sijiep. CBs3b MacChl U
SHEPrUn

89 Pemenue 3amau o reme "Snepueie peakiun'

90 Peakuuu cuntesa u nenenus siuep. Mcrounuku
sHepruu ConHIa U 3BE3NT
Ypok-koHpepenus "AnepHas sHepreTuka.

91 JleiicTBHs paIMOAKTUBHBIX U3ITy4YE€HUN Ha KUBbIE
opraHu3msl"
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME

92 "DIeKTPOMAarHUTHOE T0JIe. DJIEKTPOMAarHUTHBIC
BoJIHBL. KBaHTOBBIC sIBIICHUS"
Kontponbhas pabota mo teme "DIeKTPOMarHUTHOE

93 mmoJie. DIeKTPOMarHuTHbIC BOTHBI. KBaHTOBBIE
siBJIeHUS "

04 [ToBTOpenue, o600eHNe. JlabopaTopHbie pabOTHI
o Kypcy "Bzanmoneiicteue Ten"
[ToBTrOopenue, o0o0meHne. Pernienne pacueTHbIX U
KaueCTBEHHBIX 3a1a4 1o Teme "TernnoBsie

95 "T
npoiiecch”
IToBTropenue, o6o0meHue. Penienne pacueTHbIX U

96 KauecTBEeHHBIX 3aaa4 1o TeMme "KIIJI TermmoBrix
nBuraresein”

97 [ToBTrOopenue, o0o0mIeHne. Pernienne pacueTHbIX U

KadeCcTBeHHBIX 3a/1a4 1o Teme "KI1J]




3JIEKTPOYCTaHOBOK"

[ToBTOpenue, o6o0menue. JlaboparopHbie paboTHI

98 " | 1 1
1o Kypcy "CBeToBbIE SIBJICHUS

99 [ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu 1o 1
Teme "3aKOHbI COXpAaHEHUS B MeXaHuKe"
[ToBTOpenue, o6o0menue. Pabora ¢ TekcTamu 1o

100 1
teMe "Konebanus 1 BoaHbI"

101 IToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o 1
TeMe "CBeTOBEIE ABIIEHUSA"

102 [ToBTOpenue, o600menue. Pabora ¢ TekcTamu 1o 1
teme "KBanToBas u siaepHas ¢puszuka

OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 27
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