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IHosicHUTeIbHAA 3aIIUCKA

[Tporpamma no ¢gu3uke Ha ypoBHE OCHOBHOI'O 00I1I€ro 00pa3oBaHUs COCTABIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yjJbTaTaM OCBOEGHUs Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbX B DI'OC OO0, a takxke ¢ yu€toM deaepanbHOI
paboueii mporpammsl BocrinTanusa U Konnenmumu npenojaBanus yueOHoro npeamera «Pu3nkay.

[Tporpamma no ¢u3mke Ha ypoBHE OCHOBHOI'O 00111ero 00pa3oBaHUs COCTABIIEHA HA OCHOBE
HOJIOKEHUH M TpeOOBaHMM K pe3yiabTaTaM OCBOEHUS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHOI porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a Takxke ¢ yueToM deaeparbHOI
paboueii mporpaMMbl BOCIIUTaHUS U KOHIENIIUY TpenoaBanus yueOHoro npeamera «Pu3nkay.

Copneprkanue IporpaMMel 1o (pu3Kke HarpaBiIeHO HA POPMHUPOBAHUE €CTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYaIOLIMXCS M OPraHU3aLUI0 U3ydeHUs (QU3UKU Ha AEATelIbHOCTHOM ocHOBe. B
nporpaMMe 1O (PU3MKEe YYMTBHIBAIOTCS BO3MOXHOCTH YYEOHOTO TpeAMeTa B pealn3aluu
tpeboBanuii ®I'OC OOO k mIaHUPYEMbIM JUYHOCTHBIM WU METAllPEIMETHBIM pe3ysbTaTaM
0o0y4yeHMsI, a TaKK€ MEXKIPEIMETHbIE CBSA3M €CTECTBEHHOHAYUHBIX YUYEOHBIX IPEIMETOB Ha
YPOBHE OCHOBHOI'O OOIIIEro 00pa3oBaHMsL.

[Tporpamma 1o ¢u3MKe YCTaHABIMBAET pacHpeiesieHHe y4eOHOro MaTepualia 1Mo ToaaM
o0ydeHust (1o Kjiaccam), TMpenjgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBAHHYIO Ha JIOTHKE Pa3BUTHsI IPEIMETHOTO COAECP KaHUA U ydeTe BO3PACTHBIX OCOOCHHOCTEN
oOyJaromuxcs.

[Tporpamma no ¢usuke pazpaboraHa ¢ HENbIO OKa3aHUS METOAMYECKON TTOMOIIN YIUTEITIO
B CO31aHUU paboyel MporpaMMBl 110 Y4EOHOMY ITPEIMETY.

dusmka ABIsSETCS CUCTEMOOOPa3yIOLUIUM Ul €CTECTBEHHOHAYYHBIX Y4eOHBIX MPEIMETOB,
MOCKOJIbKY (pH3HuecKue 3aKOHBI JISKAaT B OCHOBE INPOLIECCOB U SIBIECHUH, U3ydaeMbIX XUMHEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, IpeNoCTaBiseT HaumOojee sICHble oOpa3lpl MPUMEHEHHMs] HAy4dHOIo MeToja
MO3HAHUS, TO €CTh CII0C00a MOMYYEHHUs JOCTOBEPHBIX 3HAHUH O MUE.

OpnHa M3 IVIaBHBIX 3aJa4 (U3MUEcKOoro o0pa3oBaHUs B CTPYKType oOuiero oOpa3oBaHUs
COCTOMT B (POPMHUpPOBAHUU €CTECTBEHHOHAYYHOM TpPAaMOTHOCTM W UHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOLIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

® HAy4YHO OOBSCHATH SIBJICHUS,

® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;

® HHTEPHPETUPOBATH JaHHBIE U UCIIOJIB30BAaTh HAyYHBIE JOKA3aTENbCTBA JIISl TOTYYSHUS

BBIBOJIOBY.

[lenu wm3yuyeHust (QU3MKM HA YpPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs ONpEAETCHbI B
KOHIICTIIMH TpernojiaBaHus ydeOHoro npeamera «®Pusnka» B 00pa30BaTEeNIbHBIX OPraHU3aUSAX
Poccuiickoit @eneparuu, peain3yonX OCHOBHbBIE 00111€00pa30BaTEIbHbBIE MPOTPAMMBI.

[enu nzydyenust pusuku:

e npuoOpeTeHHe HHTepeca W CTpeMJIeHHS OOydYalolUXCsi K HaydyHOMY HW3YYEHHIO

HPUPOJIBI, pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® pa3BUTHE TMPEACTABICHUI O HAyYHOM METOJe TIO3HaHUA U (OPMHUpPOBAHUE
UCCIIEI0OBATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SBJICHHSIM;
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dbopMUpOBaHNE HAYYHOT'O MUPOBO33PEHUS KaK pe3ysibTaTra M3yuyeHUs: OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE MPEICTaBICHUM O posid (GUBHUKH JUIsl PA3BUTHSI IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHIl;

pa3BUTHE TPEJCTaBICHUH O BO3MOXHBIX cdepax Oyaymei mnpodeccunoHanbHOMI
NEeSITeIbHOCTH, CBSI3aHHOM ¢ (PM3UKOM, MOATOTOBKA K JalibHEHIIeMy 00YYeHHIO B 3TOM
HaIpaBJICHUU.

JlocTkeHne S3TUX Ielield mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOIIIETrO

06p330BaHI/I${ o0ecreunBaeTcs PEIICHUEM CIICAYIOIIUX 3a1a4:

npuoOpeTeHne 3HAHUH O JUCKPETHOM CTPOSHHUU BEHIECTBA, O MEXAHHYECKUX,
TETUIOBBIX, AJIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

npuoOpeTeHue YMCHHI ONHCHIBATh U OOBACHATH  (DU3MYECKHE SBICHHS C
UCTIOJIb30BAHUEM IOJTyYCHHBIX 3HAHUIA,

OCBOCHHME METOJIOB PEIICHUS MPOCTEHIIMX PACYETHBIX 33734 C HCIOJIb30BaHUEM
(GU3nUeCKUX MOJIeNel, TBOPUYSCKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMCHUW HAOJIOJATh MPHPOJIHBIC SBJICHUS W  BBIIOJIHITH  OIBITHI,
nabopaTopHble pabOTBl M HKCIEPUMEHTAIbHBIE HCCICAOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOCHHE TPHEMOB paboThl ¢ WH(popMammel (GU3NIECKOro COACpIKAHMS, BKIFOUAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KCHUSX (U3MKH, aHAIN3 W KPUTHYECKOE
OlLICHUBaHKE WHPOPMAIINH;

3HAKOMCTBO CO cpepamu MPoPeCCUOHATHHON JCSITEIILHOCTH, CBI3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAHHBIMU Ha JIOCTIDKEHUSAX (PU3UUECKON HAYKH.

Oo111ee 4ncIo 4YacoB, peKOMEHIOBAHHBIX ISl U3y4YeHus PU3uKu Ha 6a30BOM YpOBHE, —
238 gacoB: B 7 kitacce — 68 yacoB (2 "yaca B Hezlento), B § kiacce — 68 yacoB (2 yaca B HEZEIIO),
B 9 xiacce — 102 gaca (3 4aca B HeZelio).

[Ipennaraemeiii B mporpamMme Mo (QU3MKE MEepedeHb JTa0OpaTOPHBIX pabOT U OMBITOB
SBIISIETCS PEKOMEH IaTENIbHBIM, YUYUTEIb JIeaeT BHIOOP IPU MPOBEACHUN Ja00paTOPHBIX padoT U
OIBITOB C YYCTOM WHAWBUAYAJIbHBIX 0CO0eHHOCTEH 06yqafoumxcs1, CITMCKa SKCIICPUMECHTAJIbHBIX
3aJJaHHi, TIPe/IIaraeMbIX B paMKax OCHOBHOTO I'OCYJJapCTBEHHOTO SK3aMeHa 0 (hU3HKe.

4

MyHunmnaipHOe aBTOHOMHOE 001eo0pasoBarenbHoe yupesxaenue I mmuazus Ne 104 «Kitaccudeckast THMHa3Hs»

Pabouast mporpamMma ocHOBHOTO 0011ero oOpa3oBaHus 1Mo (uznke (0a30BBIN YPOBEHB)



Conep:kanue 00y4eHust
7 kiacc
®Du3uka v eé poJib B IO3HAHUM OKPYKAIOIIEro MUpPA.

®usnka — Hayka o npupoje. SABnenus npupoasl. Gusndeckue SBICHUS: MEXAHMUYECKUE,
TEIUIOBBIE, AJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuMHBL M3Mepenue Qusnueckux BenuuuH. Dusmdeckue HpUOOPHI.
[TorpemnocTs u3mMepenuii MexayHapoHas CUCTEMA €IUHUIIL.

Kak ¢u3uka u gpyrue ecTecTBEHHbIE HAyKH W3Y4aroT Ipuponay. EcrecTBeHHOHay4YHbBIN
METOJl TO3HaHWs: HaOIIOJEHHE, IIOCTAHOBKA HAy4YyHOIO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TIPOBEPKE THUIOTE3, OObsACHeHHe HalmonaemMoro spiueHus. OmnucaHue
(bU3UYECKUX SIBJICHUHN C ITOMOIIBIO MOJIEIICH

Hemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, JIEKTPUUECKIE, MArHUTHBIE, CBETOBBIC SIBJICHUS.

2. ®usnueckue NpubOpsl U IpoLeAypa NPSIMbIX U3MEPEHUHM aHAJIOTOBBIM M LU(POBBIM

puoOpOM.

Jlabopamopnwvie pabomot u onvimel.

Omnpeznenenne EHBI IEIEHUS IKaIbl HK3MEPUTEIHHOTO pUbdopa.
W3mepenne paccTOsTHU.
N3mepenne o0bEMa JKUIKOCTH B TBEPIOTO TeIa.
Ornpezenenne pa3MepoB MaJIbIX TEJ.
W3mepenne Temmneparypbl IMpH IOMOLIM UAKOCTHOTO TEpPMOMETpa M JaTydKa
TEMIEPATYPHI.
6. IlpoBeneHue uccnenoBaHUS IO INPOBEPKE TIMIOTE3bl: AAJBHOCTH IOJIETA IIAPUKA,
MYLIEHHOTO0 FOPU30HTAJIBHO, TEM 0O0JIbIIe, YeM 0O0JIbIlIe BHICOTA ITyCKa.
ITepBoHaya/ibHBIE CBe/IeHUSI 0 CTPOEHUH BelllecTBa.

kL=

CtpoeHue BemiecTBa: aTOMbl W MOJEKYJbl, MX pa3Mepbl. ONBITHI, TOKa3bIBAIOIIUE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBwxenue yactuil BemiecTBa. CBsI3b CKOPOCTH JABWKEHHUS YacTHL[ C TEMIIEpaTypoHu.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumopeiicTBue dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTAJIKUBAHUE.

ArperatHbleé COCTOSIHMSI ~BEIIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U  TBEPIBIX
(kpucTaIIuyeckux) Ted. B3auMoCBs3b MEXIy CBOMCTBaAMH BEIIECTB B Pa3HBIX arperaTHBIX
COCTOSIHUSIX M MX aTOMHOMOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSHUUN
BOJIBI.

Hemoncmpayuu.

1. HaGnrogenune 6pOyHOBCKOTO ABMKCHHUS.

2. Hab6monenue nuddysun.

3. HaOmronenue sBIIeHHH, OOBSICHSIIONMUXCS MPUTHKEHUEM WM OTTAIKUBAHUEM YaCTHII

BEIECTBA.

Jlabopamopuvie pabomul u onvimol.

1. OueHka aAuamMeTpa aToMa METOJIOM PSIOB (C UCTOIb30BaHuEeM (poTorpaduii).

2. OnpITHI 10 HAOJIOACHHUIO TETJIOBOTO PACITUPEHHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJIIPHOTO MPUTSHKCHHUS.

J{BMKeHHe U B3aUMOAeCTBHE TeJl.
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Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpenusist CKOpOCTh IPY HEPABHOMEPHOM JIBIXKCHHUH. Pacder myTu U BpeMeHU JABUKECHUSI.

SlBnenue wHepnuu. 3aKOH WHepUUHU. B3aumonelcTBue Tell Kak NPUYMHA W3MEHEHUs
CKOpPOCTH JBM)KEHMs Tel. Macca kak Mepa umHepTHocTH Tena. IlnmotHocTts BemiectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00beMa BElIeCTBa.

Cwia kak XxapakTepucTtuka B3aumojenctBus Ten. Cuia ymnpyroctd U 3akoH ['yka.
N3mepenue cuiibl ¢ TOMOIIBIO AMHAMOMETpPA. SIBIIeHUE TATOTEHUS U criia TsbkecTu. Cuiia TSKeCTH
Ha pyrux mianerax. Bec tena. HeBecomocTs. CiokeHHEe CUIl, HAITPABIEHHBIX 110 OJHOM NPSMOM.
PaBuopelictByromas cui. Cuna tpenus. TpeHue CKoJibXKeHUs U TpeHue nokosi. Tpenue B npupoje
U TEXHHKE.

Hemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHs Teja.

N3mepenne ckopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.

HabGmonenre n3smeHeHus: CKOPOCTHU MPHU B3aUMOJICHCTBUH TEJl.
CpaBHeHHE Macc MO B3aUMOJEICTBUIO TEJl.

CrioxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON IPSIMOM.

AN e

Jlabopamopnusie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PABHOMEPHOTO IBMIKEHHUS (IIApUKa B YKUIKOCTH, MOJICIH
AIEKTPUYECKOTO aBTOMOOUJIS U TaK Janee).

2. Ompenenenue cpeiHeld CKOPOCTU CKOJIBXKEHHS Opycka WM HIapUKa MO HaKJIOHHOU
IJIOCKOCTH.

3. OmnpexaeneHue MIOTHOCTH TBEPAOIO TeNA.

4. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh pacTsiKeHUs (IedopMaiiii) MpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OMnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Teja U
XapakTepa COMPHUKACAIOUINXCS TOBEPXHOCTEH.

JlaByieHue TBEPABIX TeJl, JKUAKOCTel U ra3os.

Jasnenue. CriocoObl yMEHbBIIICHUS U YBETTMUEHUS qaBieHus. JlaBieHnue ra3a. 3aBUCUMOCTh
JaBJIEHHUs Ta3a OT o0beMa, Temneparypsl. [lepenaya naBieHust TBEpAbIMH TEJIaMU, )KUIKOCTIMH U
razamu. 3akoH Ilackansa. [lHeBMaTWuyeckue MalIvMHBL. 3aBUCHMOCTH JABJICHHS KUIKOCTH OT
ryounsl.  [mppocratmdeckuit  mapagokc. CooOmaromuecs cocyabl. [mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3IYIIHON
o6omoukn 3emnu. OmbiTr Toppuuennu. M3mepenue atmocdhepHOro MaBlieHHs. 3aBUCUMOCTH
atMoc(epHOro MJaBieHHS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMoc(epHOTro JaBICHHS.

JlelicTBHE )XUJIKOCTU U Ta3a Ha TIOTPYKEHHOE B HUX Teso. BriTamkuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanne ten. BoznyxormnaBanue.

Hemoncmpayuu.

1. 3aBUCHMMOCTBH JaBJIEHHS Ta3a OT TEMIIEPATyphI.

2. Ilepenauya naBieHUs )KUJIKOCTHIO U Ta30M.

3. CooOmaromuecs CoCy/Ibl.

4. TI'mapaBnuueckuii mpecc.
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5. TlposiBneHue necTBuss aTMOCHEPHOTO TaBJICHHUS.

6. 3aBUCHMOCTb BBITAJIKMBAIOIIEH CHJIBI OT OOBEMA NOrpyXEHHOW YacTU Tena u
IUIOTHOCTHU KHUJIKOCTH.

7. PaBEeHCTBO BBITAJIKUBAIOILEH CUJIbI BECY BHITECHEHHON KUAKOCTH.

8. YcinoBue IIaBaHMs TeN: IUIABAHME WM IOTPY)KEHHE Tel B 3aBUCUMOCTU OT
COOTHOLLIEHUS TUIOTHOCTEH TeJa U AKUAKOCTH.

Jlabopamopnusie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejla B BOJAE OT 00bEMa MOTPYyKEHHOU B HKUAKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAJKUBAIOIIEH CHIIBI, JEHCTBYIOIIEW Ha TEJO, MNOrpYy)KEHHOE B
KUJKOCTbD.

3. IIpoBepka HE3aBUCHMOCTH BBITAJIKMBAIOLLEH CUIIBI, ACHCTBYIOLIEH HA TEJIO B AKUJKOCTH,
OT Macchl TeJa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIIKUBAIOIIECH CHJIBI, ACHCTBYIOIICH Ha
TEJO B KUJKOCTH, OT 00bEMA MOrPYKEHHOHN B KUAKOCTb YacTU TeJla U OT ILIOTHOCTH
KUJKOCTH.

5. KoHcTpynpoBaHue apeoMmeTrpa WM KOHCTPYMPOBAHHUE JIOAKU U ONpeleieHue e
Irpy30I10ABEMHOCTH.

Pabora u MomHOCTB. DHeprus.

Mexanudeckas pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: pblYar, 0J0K, HaKJIIOHHAsI JI0CKOCTh. [IpaBuio paBHOBecHs phlyara.
[IpumeneHue mnpaBuja paBHOBECUS pbluara K OJOKy. «30J0TO€ MpaBUIO» MEXAHUKU.
Koaddumnuent nonesnoro nevicreus (nanee — KITJI) npocteix mexanu3zmoB. [IpocTeie MexaHU3MBI
B OBITY U TEXHUKE.

Mexannueckas 3Heprus. Knnerndeckas v noreHuuanbHas sHeprus. [Ipespaienue ogqHoro
BUJIa MEXAHUYECKOW SHEPTUH B IpYroi. 3aKOH COXPaHEHMsI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. IIpumMepsl IPOCTBIX MEXAHNU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Omnpenenenue pabOThl CHIJIBI TPEHHS MpPU pPABHOMEPHOM JIBIJKEHUU Tela 110

TOPU30HTAILHOM MOBEPXHOCTH.

2. HccnenoBaHue ycloBHil paBHOBECHS pblyara.
N3mepenne KIIJ[ HakIOHHOM TUIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUSI MEXAaHUYECKON SHEPTHUU.

8 kiace

(98]

TenjioBbie ABJIEHHUS.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KUHETUUECKOU TEOPUHU CTPOEHUs BelecTBa. Macca u
pa3Mepbl aTtoMOB M MoOJeKyJd. OmnbIThl, MNOATBEPKIAIOIMINE OCHOBHBIE  IOJIOXKEHUS
MOJICKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOr0 COCTOSIHUH BemiecTBa. Kpucrammmyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOWCTB ra30B, )KUIKOCTEH M TBEPBIX TNl HA OCHOBE MOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KanWUIApHbIE siBlieHUs. TeroBoe
pacIIMpeHHe U CKaTHE.
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Temneparypa. CBs3p Temmeparypbl €O CKOPOCTbIO TEIIOBOTO JBM)KEHHUS YACTHIL.
Buytpennsis sneprusi. CnocoObl H3MEHEHHs BHYTPEHHEH SHEpruu: TerIonepeaaya i COBEpIICHUE
paboTsl. Busl Teruionepenaun: TEIONPOBOAHOCT, KOHBEKIHUS, U3JIyUYEHUE.

KonnyecTtBo TemnoTel. YienpHas TEIIOEMKOCTh BelECTBAa. TeIUIOOOMEH M TEIIOBOE
paBHOBecHE. YpaBHEHHUE TeIJIoBOro OanaHca. IliaBieHune m oTBepAeBaHUE KPHUCTAIIMYECKUX
BEIIECTB. YAenbHas Teryora ruiaBieHus. [lapooOpa3oBanue W KoHjeHcarus. lcnapeHue.
Kunenne. VYnaenbHasg Ttemiora napooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS.

BrnaxxHocTh Bo3yxa.

OHeprus TOIIMBA. Y IeJbHAs TEIJIOTAa CrOPaHMsL.

[Mpunmunsr pabotel TermoBbix aBurareneil KIIJ TemmoBoro aBurarens. TemoBbie
JIBUTATEIIN U 3all1Ta OKPYXKaroIel cpeibl.

3aKOH COXpaHEHMsI U IIPEBPALLCHNS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

HabGmronenrne 6poyHOBCKOTO JBHKEHUS.

Habmonenue nuddysun.

HaOnronenue siBneHU cMauuBaHMsI U KaIWUISIPHBIX SIBJICHHH.

Haburoienune TemioBoro paciupeHus Ted.

W3MeHeHne naBIeHHs ra3a Mpu H3MEHEHHH 00bhEMa M HarpEeBAaHUH WITH OXJIAXKICHUH.
[TpaBuia u3MepeHus TeMIeparypsl.

Bunp! Termonepeaaun.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

9. HarpeBanue npu coBepiieHnr padOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HabmroneHune KuneHus..

12. HabnroneHue mocTossHCTBA TEMIIEpATyphl MIPH MJIaBJICHHUH.

13. Moxenn TEIUIOBBIX IBUTATEIIEN.

Jlabopamopuvie padomol u onvimel.

OnbIT IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MIIM caxapa.

OnpIThI 1O HAOJIOIEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEHN U TBEPABIX TEN.
Onpeznenenue AaBICHUS BO3yXa B OaJUIOHE LINpHIIA.

OnbITh, JAEMOHCTPHUPYIOLIUE 3aBUCHUMOCTH JaBJCHUS BO3AyXa OT e€ro o0béMa u
HarpeBaHus WIN OXJIaKICHHUS.

el AN U S o

Nk L=

6. IlpoBepka THUIOTE3bl JUHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKAa KHUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEeMIIEPATYPHI.

7. HabmioneHue n3MeHEHHs] BHYTPEHHEH >HEpruu Teja B pe3ysbTaTe Teryionepesadu u
pabOTHI BHEITHUX CHIL.

8. HccnenoBanue siBjeHUs TEIIIOOOMEHA IPU CMENIMBAHUH XOJIOIHOM U ropsiueid BOABI.

9. OrmpeneneHne KOJWYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpH TEII0O0OMEHEe C
HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Omnpenenenrie yaenbHONU TEMIIOEMKOCTH BELIECTBA.

11. UccnenoBanue mporecca ucnapeHus.

12. OnpeneneHre OTHOCUTEIBHON BIIAXXKHOCTH BO3/yXa.
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13. Onpenenenne yaeabHOW TEIUIOTHI TJIABJICHUS JIbA.
DyleKTpUYeCKHEe U MATHUTHBIE SIBJICHUS.

DnekTpusanus Teil. J[Ba poaa 3JIeKTprUUecKuX 3apsa10B. B3anmoielicTBre 3apsHpKeHHBIX Tell.
3akon KynoHna (3aBUCUMOCTB CHJIbI B3aUMOJICHCTBUS 3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsSA0B U
pPacCTOSTHUS MEX]Ty TEIaMH).

OnekTpuueckoe mnosie. Hanpspk€HHOCTD anekTpudeckoro mnojs. [IpuHuun cyneprno3uiun
IIEKTPUYECKHUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsoB. DJIEMEHTapHBIM 3ieKkTpudeckuil 3apsia. CtpoeHue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

ONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHMS DJIEKTPUUECKOro Toka. McTouHuku
MOCTOSIHHOTO TOKa. JIeWCTBHS 3JIEKTPUUECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckass nenb. Cuia Toka. OiekTpuueckoe HarpsbkeHue. ConpoTuBIeHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBJIEHHWE BemecTBa. 3akoH Owma s ydacTka IIenu.
[TocnenoBarenbHOE U MapauIeIbHOE COSAMHEHUE TIPOBOTHUKOB.

Paborta u MOLTHOCTB MEKTpUUECKOro Toka. 3akoH J[koyms—JIeHnna. DnexkTpuueckue 1nenu
U TIOTPEOUTENH IEKTPUUYECKOM SHEpruu B ObITy. KOopoTkoe 3amMbIkaHHe.

ITocrosiHHbIE MarHuThl. B3anMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MarnuTtHoe noJie 3eMJIM U €ro 3HaYeHHe 7151 KU3HU Ha 3emiie. OnbIT Dpcrena. MaruutHoe mosie
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 31eKTpOMarauToB B TEXHUKE. [[eficTBUEe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb HOCTOSHHOrO ToKa. Vcnonb3oBanue
AJIEKTPOJIBUTATENICH B TEXHUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Onpitel  @apagess. SIBneHue anekTpomMarHuTHoW  uHAykuuu. IlpaBuno  JleHna.
OnektporeHepatop. CrocoObl TOMyYEHUS DIIEKTPUUYECKOW HHEPruu. DIEKTPOCTAHIMK Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.
DneKkTpu3anus Ted.
JIBa poJia AIEeKTPUYECKUX 3apsSA0B U B3aUMOJECHCTBUE 3apSIKEHHBIX TEll.
YCTpOoKCTBO U IEMCTBUE DIIEKTPOCKOIIA.
DIIeKTpOCTATUYECKAs UHTYKIIUS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MogenupoBaHu€e CUIOBBIX TUHUHI 3JIEKTPUUECKOTO MO,
N cTouyHUKM TOCTOSIHHOTO TOKA.

e A o

9. JleicTBUA 3JIEKTPUUYECKOTO TOKA.

10. DnekTpuyecKuil TOK B )KUAKOCTH.

11. I'a30BbIi1 paspsa.

12. 3mepenue cuibl TOKa aMIepMeETPOM.

13. 3mepeHue 3JeKTpUYeCKOro HAPs)KEHNsI BOIIBTMETPOM.

14. PeoctaT 1 Mara3uH COIPOTUBIICHU.

15. B3anMopelicTBrE IOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHrue HEBO3MOXKHOCTH Pa3CIICHHsI MIOJTIOCOB MarHUTA.
17. MonenupoBaHH€ MarHMTHBIX MOJIEH MOCTOSHHBIX MAarHUTOB.

18. OmbIT Opcrena.
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19.
20.
21.
22.
23.
24.
25.

MaruutHoe noJie Toka. JEeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

DIIEeKTPOABUTATEIb IOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM MHIAYKIUU.

OnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! UHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
DIIEKTPOreHePaTOpP MOCTOSHHOTO TOKA.

Jlabopamopnwvie pabomot u onvimeol.

SnE BN

10.
11.
12.

13

16.
17.

18.
19.
20.
21.

OMBITHI 110 HAOTIOICHUIO SJICKTPU3ALIUH TEJl HHAYKIIUESH U [IPU COMPHUKOCHOBCHHH.
HccnenoBanue ASHCTBUS SJCKTPUICCKOTO MOJISE HA TPOBOJIHUKU U TUJICKTPUKH.
COopka u mpoBepKa padOTHI JEKTPUIECKOH IETH TOCTOSIHHOTO TOKA.

M3mepeHune U peryJIupoBaHUe CHITbI TOKA.

M3mepeHune U peryJIupoBaHue HAMPSHKECHHS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOp, OT COMPOTHBIICHUS
pe3rcTopa U HaNpPsHKCHHSI Ha PE3UCTOPE.

OnbIThl, JIEMOHCTPUPYIOIIHE  3aBUCHMOCTB  DJIEKTPUYECKOTO  CONPOTHBIICHHS
HPOBOIHUKA OT €r0 JUTHHBI, IUIONIAI{ TONIEPEYHOTO CCUCHUS M MaTepUaa.

IIpoBepka mpaBuiia CI0KEHUS HAITPSYKEHHUM IIPU MOCIIEI0BATEIIbHOM COEAMHEHUH ABYX
PE3UCTOPOB.

[TpoBepka mpaBuiia UIst CHIIBI TOKA MPH HapalUIeIbHOM COSTUHEHUH PE3UCTOPOB.
OnpeneneHue pabOThI AIEKTPHYECKOTO TOKA, UAYILIETO Yepe3 PE3UCTOP.

OmnpenenieHre MOIIHOCTH AJICKTPUYECKOTO TOKA, BBIICIISIEMOM Ha PE3UCTOPE.
HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepes3 JIAMIIOUKY, OT HAIPSHKCHHS Ha
HEl.

. Onpenenenne KIIJ] HarpeBaTens.
14.
15.

HccenenoBanue MarHUTHOTO B3aMMOJEHCTBHUS IIOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHuTHOrO IMOJIS MOCTOSHHBIX MAarHUTOB NpPU HUX OOBEAMHEHUH U
pasieseHuu.

HccenenoBanue NeUCTBUSA JIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPEIIKY.

OnBIThI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbI B3aUMOIEUCTBUS KAaTYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA M HAIIPABJICHUS TOKA B KaTYIIKE.

N3yyenue AeiCTBUSA MarHUTHOT'O IOJIsS HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3ydeHue padboTsl JIEKTPOIBUTATENS.

N3mepenne KII/] a5ekTpoaBrUraTenbHOM YCTaHOBKH.

OnbITEl MO MCCIEOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOM WHAYKIMH: HCCIEA0BAHHUE
VU3MEHEHUN 3HAYEHUs U HAIIPaBJICHUS UHIYKIIMOHHOTO TOKA.

9 KJiacce

MexaHnn4yeckue siBJIeHHS.

Mexanndeckoe nBrkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOrO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOe aBHXKeHue. HepaBHOMepHOe
npsIMOJMHENHOE ABM>KeHHE. CpenHssi U MIHOBEHHAs CKOpPOCTb Tejla NpU HEPAaBHOMEPHOM
JBUKEHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMoauHelHoe aBrkenne. CBoOoHoe mageHne. OmbIThI

I'annnes.
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PaBHOMepHOE nBWXEHHE MO OKPYKHOCTH. [lepuon m yactora oOpameHus. JluHeitHas u
YIJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HprotoHa. Bropoii 3axkoH Herorona. Tperunt 3akoH Herotona. ITpuHiun
CYINIEPIIO3ULINH CHJL.

Cuna ynpyroctu. 3akoH I'yka. Cwia TpeHMs: Cuila TPEHUS CKOJIB)KEHHUSA, CUja TPEHUs
IIOKOSI, IPYTHE BUJbI TPEHHUS.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. YCKOpEHHE CBOOOTHOTO MafCHHS.
JBrxenue mianet BOkpyr Connna. [IepBas kocMuueckas ckopocTs. HeBECOMOCTB U IEpErpysKHy.

PaBHOBecue marepuaabHON TOUKH. AGCONMIOTHO TBEPAOE Tea0. PaBHOBecue TBEPAOTo TeIa
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3meHenue umnyiabca. Mmnynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTruBHOE IBUKEHUE.

Mexanunueckass pabota U MOIIHOCTh. PaboTta cui TspkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHuManpHas SHeprus Tena, MOJHATOrO HaJ MOBEPXHOCTBHIO 3EMIIU.
IToTenumanpHas 3HEprus ckaroy npyxuHsl. Knnernueckas sHeprus. Teopema 0 KHHETUYECKOU
SHEPruu. 3aKOH COXPaHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

1. HaOnroneHne MEXaHMUECKOT'O ABM)KEHUS Te€Jla OTHOCUTENIBHO Pa3HbIX TEJI OTCUETA.

2. CpaBHeHME NyTEH U TPAEKTOPUM JBUKEHHSI OJHOIO M TOTO K€ TeJda OTHOCUTEIbHO
pa3HBIX TEJ OTCUETA.

H3MmepeHne cKOpoCTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKECHHUS.

HccenenoBanue Npu3HaKOB paBHOYCKOPEHHOTO JIBUKCHHUSL.

Habmronenne ABM>XeHUs Tesla MO0 OKPYKHOCTH.

HaGnronenne MexaHMYeCKUX sIBJICHUN, MPOUCXOSAIIUX B cucTeMe oTcuéra «Temnexka
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.
7. 3aBUCHMOCTb YCKOPEHHS Tejla OT MACChl Tejla U JEHCTBYIOIIEH Ha HETO CUJIBL.

8. HabmroneHune paBeHCTBA CUIT PU B3aUMOJICUCTBUU TEII.

9. H3MmeHeHue Beca Tena pU YCKOPEHHOM JIBHKEHUU.

10. Ilepenava umnynsca npu B3aUMOAECHCTBUM TEJ.

11. IIpeoOpa3zoBaHus SHEPTUU MTPU B3aUMOJICHCTBUU TEI.

12. CoxpaHeHHe UMITyJIbCa MPU HEYIIPYTrOM B3aUMOJICHCTBUH.

13. CoxpaHeHHe UMITyJIbca MpU aOCOTIOTHO YIPYTOM B3aMMOAECHCTBUH.

14. HabmioieHne peakTUBHOTO JABHKEHHUSL.

NN Ww

15. CoxpaHeHre MeXaHMYECKON SHEPIUU MTPU CBOOOTHOM MaZCHHUH.

16. CoxpaHeHre MEXaHMYECKON SHEPTUU MTPU IBUKEHUH Teja MO JeHCTBUEM MPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHncTpyupoBanue TpakTa Ui pa3roHa W AaJbHEUIIEr0 PaBHOMEPHOTO JBUKEHUS
HIapUKa WIH TEIEKKH.

2. Ompenenenue CpeqHEl CKOPOCTH CKOJBXEHUS OpycKa WM JBHKEHHS IIapHKa IO
HAKJIOHHOM INIOCKOCTH.

3. OmpezneneHue YCKOPEHHUs Tejla NPU PABHOYCKOPEHHOM JBMKEHMM IO HAKJIOHHOMN
MJIOCKOCTH.

4. HWccnenoBaHue 3aBUCUMOCTH IYTH OT BPEMEHH MPHU PaBHOYCKOPEHHOM ABUKEHHUH 0e3
Ha4yaJbHOU CKOPOCTH.
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10.

11.

[TpoBepka rUMIOTE3bI: €CITU MPH PABHOYCKOPEHHOM JIBUKCHUU 0€3 Ha4allbHON CKOPOCTH
ITYTU OTHOCATCA KaK P HEYETHBIX YHUCCII, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPCMCHU
OJUHAKOBBI.

HccnenoBanne 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBl HOPMAJIBHOTO
JIABJICHUSL.

Onpenenenne kKodhUIMEHTA TPEHUS CKOJBKCHHS.

Onpenenenne KECTKOCTU IPY>KUHBI.

Onpenenenre pabOTHl CWIIBI TPEHUS TPH PABHOMEPHOM JIBIDKEHHH Tela IO
TOPH30HTAILHOW MTOBEPXHOCTH.

Omnpenenenne pabOThl CHIIBI YIPYTOCTH IPH HOABEME Tpy3a C HCIOIb30BAHHEM
HEIIOABUKHOT'O U ITOABUXKXHOT'O 6JIOKOB.

M3yueHne 3aKkoHa COXPAHEHUS SJHEPTUH.

Mexanu4deckue KoJ1e0aHUs U BOJTHBI.
KonebarenpHoe apmxenue. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWH: MEPHOA, 4acToTa,
aMIuTyna. MarematudecKuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHune sHeprum npu

KoJIe0aTeIbHOM JBUXXCHUU.
3aTyxa}0mI/Ie KOJIEOAHMSL. BLIHY)K,I[GHHBIG Konebanusa. Pesonanc. MexaHnyecKrue BOJIHEI.

CBolicTBa MEXaHMYECKHUX BOJIH. HpOIIOJII)HI)Ie " IOINCPCUHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacrpocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TEJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. MIHPpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

1. Habmonenue xonebaHuil Te MO AEHCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.

2. HaOmonenue konebaHuii rpy3a Ha HUTU U Ha MIPY>KUHE.

3. HaOmoneHue BBIHYX/IEHHBIX KoJeOaHHUI U pe30HaHca.

4. PacmpocTpaHeHHe IPOIOJIBHBIX U ONEPEYHBIX BOJIH (HA MOJAEIH).

5. HaOmroneHue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AxycTHyecKuil pe3oHaHC.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenue yacTOTHI U NEpUOia KOJeOaHUI MaTeMaTHYECKOTO MasTHUKA.

2. Omnpenenenue 4acTOTHI U NEPHOJIa KOJIEOaHUH MPYKUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCHUMOCTH IepHoja KosieOaHUI MOJBELIEHHOIO0 K HUTU Ipy3a OT
JUINHBI HUTH.

4. HccnenoBaHue 3aBHCHMOCTH NEpHOAA KOJEOaHUI MPYKUHHOTO MasTHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCUMOCTH TEepHOJa KOJeOaHW Tpy3a, MOJBEHICHHOTO K HUTH, OT
Macchl Ipy3a.

6. OIBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh IEpHo/ia KOJIeOaHU MPYKUHHOTO MassTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

7. W3mepenne yCKOpeHHUs CBOOOHOTO IMaICHUS.

BHGKTPOMaFHI/ITﬂoe 1MOJI€ U JIEKTPOMArHUTHBIC BOJIHBI.
SJICKTpOMaFHI/ITHOC II0JIC. QHCKTpOMaPHI/ITHHC BoJIHBI. CBOMCTBA QJICKTPOMAIrHUTHBIX

BoJH. [IIkaia 35eKTpOMarHuTHBIX BOJIH. VICrionb30BaHNEe 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM

CBsI3H.

OnexkTpoMarHuTHas npupoaa csera. CKkopocTh cBeTa. BonHOBbIE CBOICTBA CBETA.
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Hemoncmpayuu.

l.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BoJsiHoOBEIE CBOMCTBA CBETA.

Jlabopamopuwvie pabomot u onvimeol.

1.

HSyLIeHI/IC CBOMCTB QJICKTPOMAarauTHLIX BOJIH C IIOMOIIBIO MOOMIJILHOT'O Teﬂe(bOHa.

CaeToBbI€ SIBJICHHS.

JlyueBasg moxenb cBera. Mcrounuku cera. IIpsAMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3atmenus CosHia u JIynel. Otpaxenue cBera. [limockoe 3epkaiio. 3akOH OTpa)KE€HUsI CBETA.

[Ipenomnenue cBera. 3aKoH npenomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)KeHUE CBETA.
Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAXKEHUS B OIITHYECKUX CBETOBOJAAX.

Jlunza. Xox nmyuedr B nmH3ze. Omnrtuyeckas cucrema (oroamnmapara, MUKPOCKONA U
Teneckona. ['na3 kak onTudeckas cucreMa. bim3opykocTs U JalIbHO30PKOCTb.

Pasnosxxenue 6enoro cera B ciekTp. OnbiTel HptoToHa. CrioskeHue CeKTpaibHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

0.

el AN A o

[TpsMonuHeiHOe pacipoCcTpaHEHHE CBETA.

Otpaxkenue cpera.

[Tonryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomnenue ceera.

OnTHyeckuii CBETOBOLI.

Xox nydeil B cobuparolieii 1uH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Toryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.

[Tpuniun peiictBus doroarnmnapara, MUKPOCKONA U TEJIECKOIA.

10. Mopensb rmnasa.

11. Paznoxenue 6e510ro cBeTa B CIIEKTP.

12. TTonmy4yeHue 6€10T0 CBETA MPU CIOKEHUU CBETA Pa3HBIX IIBETOB.
Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

N s

HccnenoBaHue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOTO JIyda OT yIJia MaJieHHs.
N3ydenune xapakTepuCTHK N300paXXeHHUs ITpeMeTa B INIOCKOM 3epKalle.

HccnenoBanne 3aBUCMMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO JIyda OT YIJIa MaJeHus Ha
IPaHUIIE «BO3TYX—CTEKIIO».

[Tony4yenue n300paXkeHU C MOMOIIBIO COOMPAOLIECH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHITBI COOMpArOIIeH JINH3HI.
OmBITHI IO PA3TI0KEHUIO OETIOT0 CBETa B CIIEKTD.

OnbITEl IO BOCTPHATHIO I[BETa MPEIMETOB NPU UX HAOIIOJAEHUHM Yepe3 IBETOBbIC
(GUIBTPBI.

KBanToBbIe siBJIeHUS.
OmneiTel Pesepdopaa u nnanerapuas monens aroma. Monens aroma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBanThl. JInHelHyaTble CIEKTPHI.
PagnoaktuBHOCTh. Anbda, Oeta- M ramma-usnydeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnas Mopmens aromHoro sapa. M3zorombel. PannoaktuBHBIE mpeBpanieHus. l[lepuon
noJIypacnaaa aTOMHBIX sIJiEp.

13

MyHunmnaipHOE aBTOHOMHOE 001eo0paszoBarenbHoe yupesxaenue I mmuazus Ne 104 «Kitaccudeckast TuMHa3us»»

Pabouast mporpamMma ocHOBHOTO 0011ero oOpa3oBaHus 1Mo (uznke (0a30BBIN YPOBEHB)



AnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsIOBOTO M MAaCCOBOIO YMCENl. DHEPrus CBSI3U
aTOMHBIX sijiep. CBs3b Macchl U 3HEpruu. Peakuuu cunrtesa u aeiaeHus saep. crounuku snepruu
Connua u 3B€37.

Snepnas snepreTuka. JleicTBUA paguOAKTUBHBIX U3IYYE€HUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CrexTpsl U3JIYy4eHUS U TOTJIOIICHHUS.

CrexTpsl pa3IuYHbIX Ta30B.

CnekTp Boaopoa.

Habmonienue TpexkoB B kamepe Bunbcona.

Pabora cuéTunka HOHU3UPYIOLIUX U3ITyYEHUI.

Perucrpanus uzinydeHus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopnwvie pabomot u onvimel.

1. HaGmroneHue CIIOMIHBIX U TUHEHYAThIX CIIEKTPOB U3TyYECHHUSI.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE HHEPIMM YacTHUIbl IO TOPMO3HOMY HyTu (1O

¢dororpadusm).

3. HMsmepenue paguoakTUBHOTO (hoHa.

IHoBTOpPUTEIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTEIEHO-0000IIAIOIINN MOIYITh TPEIHA3HAYCH JUISI CACTEMATHU3AIMHA U 0000IIeHNU s
MIPEAMETHOTO COJIEP>KAHUS U OTbITA ACSATEIHHOCTH, MPUOOPETEHHOTO MIPH U3YUEHHUH BCETO Kypca
bu3nky, a Takke Ui MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHY MO (U3UKe IS
00y4aromuxcsi, BHIOPABIIUX 3TOT YU4eOHBIN IPEIMET.

[Ipu u3yueHun JaHHOTO MOYJISl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIBI IEATEITLHOCTH,
Ha OCHOBE KOTOPBIX OO€CIeunBaeTcsi JAOCTIKEHHE TMPEIMETHBIX M MeETalpeaMETHBIX
IUTAHUPYEMBIX Pe3yNbTaTOB O0O0y4eHHs, (QOpPMHUpPYETCS €CTeCTBEHHOHAY4YHas TPaMOTHOCTb:
OCBOEHHME HAYYHBIX METOJIOB HCCIIEIOBAHUS SIBIICHUN TPUPObI M TEXHUKH, OBJIAJICHUE YMEHUSIMU
OOBSICHATH (PU3NUYECKUE SBJICHUS, IPUMEHSS TIOJyUYE€HHbIE 3HAHUS, pelIaTh 3a7a4M, B TOM YHCIIe
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpuHUMIIHATBHO AEATEIbHOCTHBIA XapaKTep AaHHOIO pa3zelia peaausyercs 3a CU€T Toro,
YTO 00yYaIOIIUECs BBIMOIHSAIOT 33/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE TOJTYYEHHBIX 3HAaHUN PACIIO3HABATh U HAYYHO OOBSCHATH (PM3HUUECKUE SIBIICHUS
B OKpY’KaroUIed MPUPOIEC U MOBCEITHEBHOM KU3HU;

MCIIONIb30BaTh HAayUHbIE METOJbI MCCIEAOBaHUS (PU3NYECKUX SBJICHUI, B TOM YHWCIE IS
MPOBEPKHU TUIOTE3 U MOJYYEHUS TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAYYHBIE OCHOBBI Han0OJIee BAXKHBIX JOCTHIKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HaIrpuMep, MPaKTUYECKOT0 UCIOIH30BAHUS PA3TUYHBIX UCTOYHUKOB YHEPTUU HA OCHOBE 3aKOHA

AN

MPEBpAICHHS] U COXPAaHEHHsI BCEX U3BECTHBIX BUIOB YHEPTHUHU.

Kaxgas u3 TeM JaHHOTO MOAYNS BKIIOYAET OJKCIEPUMEHTATbHOE MCCIEAOBaHUE
oboOmraromero xapakrepa. Moyip 3aBepiraeTcsi MpoBeIeHHEM JHarHOCTHYECKOW U OIIEHOYHON
paboTHI 32 KypC OCHOBHOTO 00IIIET0 00pa3oBaHus.
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Ili1anupyemblie pe3yJibTaThbl OCBOCHUS MPOrPaMMbI 0 (PU3MKe HA

YPOBHE OCHOBHOI'0 00111er0 00pa3oBaHMs
N3yuenne QU3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oO0Opa3oBaHMsS HAmpaBlICHO Ha

JOCTHKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECAMETHBIX O6p&30BaTeJ'IBHBIX PE3YJIbTATOB.

JIMYHOCTHBIE pe3yJIbTaThI
B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOTIO o0O0IIero oOpa3oBaHUS Y

oOyuarorierocst Oynyt c()opMHUpPOBaHBI CIEIYIONINE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

- MPOSIBJIICHHUE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOHN (hU3NYECKOM
HayKH;

- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PUZUKOB;

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

- TOTOBHOCTh K aKTHBHOMY y4YacTHIO B OOCY)KJIEHHH OOIIECTBEHHO 3HAYMMBIX M STHUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH PU3UKU;

- OCO3HAaHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTU YUEHOTO;

3) 3cTeTH4eCKOro BOCIMTAHUSA:

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

4) IEeHHOCTH HAYYHOI'0 O3HAHMSA:

- OCO3HaHWE IIEHHOCTH (M3NYECKON HayKHM KaK MOIIHOTO MHCTPYMEHTa TO3HAaHUS MHpa,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEN COCTABIIAIOLIEH KYJIbTYPBI;

- pa3BUTHE HAyYHOU JH0003HATEIBLHOCTH, HHTEpPECA K UCCIIE0BATEIbCKOM 1€ TEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI U IMOLMOHAJIBLHOI0 0JIATONOTYYHS:

- 0CO3HaHME [IEHHOCTH 06e30IacHOro odpasa *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BaYKHOCTH IpaBWJI 0€30I1aCHOT0 MOBEACHUS Ha TPAHCIIOPTE, HA A0POrax, ¢ 3JIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBUSX;

- cpOopMUPOBAHHOCTH HaBbIKA pedIeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO e
IIpaBa y Apyroro 4ejaoBeKa;

6) TpyaoBoro BocnuTaHus:

- aKTUBHO€ Y4YacTHE€ B PEUICHHM MPAKTUYECKUX 3a7ay (B pamMKax CeMbH, 00pa3oBaTeIbHON
OpraHM3allu, TOpoAa, Kpas) TEXHOJIOTHUYECKOHN U COIIMalIbHOM HAIIPaBIEHHOCTH, TPEOYIOIINX
B TOM 4YHMCIIe U (U3UUECKUX 3HAHU;

- UHTEpeC K MPAaKTUYECKOMY H3y4eHUIO0 Mpodeccui, CBI3aHHBIX C PU3NKOM;

7) 3KOJIOTrMYeCKOr0 BOCIIMTAHMS:

- OpHUEeHTallMs Ha MpUMEHEeHHE (U3NYECKUX 3HAHUM JUIs pelleHds 3afad B o0jacTu
OKpPY’Karolllel Cpe/ibl, INITAHUPOBAHUS IIOCTYNKOB U OLIEHKH UX BO3MOKHBIX ITOCJIEICTBUM IS
OKpPY’KaIOILEH Cpesbl;

- OCO3HaHMe II00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IyTel UX pelieHus;

8) ajanTannu K N3MEHAIOIIUMCH YCJIOBHAM COLMAIBHON U NMPUPOAHOH cpeabl:

- TOTPeOHOCTh BO B3aMMOJCHCTBUM NIPU BBINOJIHEHUU HCCIEIOBAaHUN U TPOEKTOB
(bu3nyecKoil HaNpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM APYTHUX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO AEATEIbHOCTD;
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e - TOTPeOHOCTh B ()OPMHPOBAHUM HOBBIX 3HAHWUU, B TOM 4YHCIe (OPMYIHPOBATH HICH,
HOHSTHS, TUIIOTE3bI 0 (PU3NIECKUX OOBEKTaX U SBICHUSIX;

® - OCO3HaHHUC ,Z[e(bI/ILII/ITOB COOCTBEHHBIX 3HAHWHM M KOMIIETEHTHOCTEH B 00J1aCTH (1)I/I?>I/IKI/I,

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

¢ - CTPCMIJICHHUC aHAJIM3UPOBATh WU BLIABJIATH B3aMMOCBA3W IIPUPOHIL, 06H_I€CTB3. 1 3KOHOMHKHU,
B TOM YHCJIE€ C UCIIOJIb30BAHUEM (1)I/ISI/I‘ICCKI/IX 3HaHHI>i;

® - OLEHKA CBOMX JCUCTBUH C Y4YETOM BIIMSHUS HA OKPYXKAIOUIYI0 CPEAY, BO3MOYKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

MeTanpenMeTHme PE3YIbTATHI

B pesynprate ocBoeHMs nporpaMMbl 10 (U3UKE Ha YPOBHE OCHOBHOI'O OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTaNpeaMeTHbIe pe3yJbTaThl,
BKJIIOUYAIOLME TI03HABATEJbHbIE YHHUBEpCaJbHblE Y4eOHBbIE JEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHblE YUeOHbIE IeHCTBUS, PErYIATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE ICHCTBHUS.
Ilo3naBaTe/IbHBbIe YHHMBepCAIbHbIe yueOHbIe AeiicTBUS
Ba3oBble jornyeckue gelicTBUs:

BBISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIC IPU3HAKN O0BEKTOB (SIBICHHN);
yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIaCCU(PHUKALMK, OCHOBAHUS ISl 0000ICHHUS
U CPaBHEHUS;

BBISBJIATH 3aKOHOMEPHOCTH M NMIPOTHUBOPEUMS B PacCCMaTpPUBAaeMbIX (aKTax, JaHHBIX U
Ha6J'IIOIleHI/I$IX, OTHOCAIINXCA K (1)I/I3I/I‘~I€CKI/IM SIBJICHUAM,

BBISBJISITh NMPUYMHHO-CJICJICTBEHHBIE CBSA3UM NPU HM3y4YeHHH (DU3NYECKUX SIBICHUH U
mponeccoB, AcjaTb BbIBOJALI C HCIHOJB30BAHUEM JACAYKTHBHBIX W HWHIAYKTHBHBIX
YMO3aKJIFOUEeHUH, BBIIBUTaTh TMIIOTE3bI O B3aUMOCBA3IX (PU3NUYECKUX BEJTUYUH;
CaMOCTOSITENILHO BBIOMPATh CIOCcO0 perieHus yueOHol gpu3nueckoi 3aaun (cpaBHEHUE
HECKOJIbKMX BapMaHTOB pELIeHMs, BBIOOp Hamboiee NOAXOAALIEro ¢ Yy4ETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ncciienoBarejbCcKue AeCTBHUA:

MCIIOJIb30BaTh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT TO3HAHNUS;

MPOBOAMTH MO CAMOCTOSITEIHHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (DU3UUECKUN
HKCIIEPUMEHT, HEOObIIIOE UCCIIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;

OIICHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMAIIHIO, MOIYYEHHYIO B XOJIE
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO  (OpMYyIUpOBaTH O00OOIIEHUS ¥  BBIBOABI MO  pe3ylbTaTaM
MPOBEAEHHOTO HAOJIOICHHUSI, OTIBITA, UCCIIEAOBAHUS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEHIIee pa3sBUTHE (PU3NIECKUX TMPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX PAa3BUTHH B HOBBIX YCIIOBHUSAX U KOHTEKCTaX.

Pabora ¢ undopmaumeii:

IPUMEHSTh Pa3IUYHbIE METOJbl, MHCTPYMEHTBHl U 3alpochl MPH IMOUCKE U OTOOpe
UHGOPMALIMU WU TAaHHBIX C YYETOM MPEUI0KeHHON ydeOHO! pu3ndeckoil 3a1auu;
aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIIUIO PA3ITUYHBIX
BUJIOB U (pOPM IPECTABICHHUS;
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CaMOCTOSITENIFHO BBIOMpATh ONTUMANbHYIO (hOpMYy TMpeAcTaBiIeHUs HH(oOpMaruu u
WUTIOCTPUPOBATh pElIaeMble 33/a4d HECIOXHBIMH CXEMaMH, JIHarpaMMaMH, WHON
rpaduKoil 1 X KOMOMHALIUSAMHU.

KOMMyHHKaTHBHbIe YHuBEpCaJdbHbIC yqeﬁnble aelCcTBHUA:

B XOJie OOCYXAcHHsS Y4eOHOTO Marepuaia, pe3yabTaToB JTaO0OPATOPHBIX padboOT U
IPOEKTOB 33/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKJIaeMOW TEMbI U BBICKA3bIBaTh HJICH,
HAIICJICHHBIC Ha PEIICHUE 3a]1au U MOAJepKaHue 01aroKenaTeIbHOCTH OOIIEHHS;
COIIOCTABJIAITb CBOU CYXKXKACHHUA C CYXIACHHUAMHU APYIruX YYaCTHUKOB JAuajiora,
OOHapY)KUBATh PA3IMYKE U CXOJICTBO TO3HIINH;

BBIPpAXAaTb CBOXO TOYKY 3PCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YyIbTAThL BBITIOJIHECHHOT'O q)HSI/I‘ICCKOFO OIlbITa
(9KCIIepUMEHTa, UCCIICIOBAHMUS, TIPOCKTA);

MOHMMATb U UCII0JIb30BaTh IPEUMYIIECTBAa KOMAaHAHON U MHANBUIyaJIbHOU pabOTHI IpU
pELICHUH KOHKPETHON (PHU3UYECKOM MPOOIEMBI;

INpUHHUMAThL LCJIA COBMECTHOU ACATCIIbHOCTHU, OPraHU30BbLIBATH I[efICTBHﬂ no cé
JOCTHDKEHUIO: PACIPEENIATh POJIH, 00CYKIATh MPOLECCH U PE3yJIbTaThl COBMECTHOM
paboTbl, 06001I1aTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBINOJIHATh CBOKO YacTh Pa0OThI, JOCTHUTras KAaueCTBEHHOTO pe3yjbTaTra MO CBOEMY
HaIlpaBJICHHUIO U KOOPJAUHHPYSA CBOU Z[ef/'ICTBI/Iﬂ C APYTMMHU YWICHAMU KOMAaHbI;
OILICHUBATh Ka4€CTBO CBOETO BKJIAJ/Ia B OOIIHIA IPOIYKT MO KPUTEPHSIM, CAMOCTOSITEIIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

PeryasiTuBHBbIE YHUBEpPCAJbHbIE y4eOHbIE TeiiCTBHUS
Camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTyalUsIX, TPEOYIOIIMX JUIsl PeIIECHUS
(bu3nUecKrux 3HaHUMH;

OpPUEHTUPOBAThCSI B Pa3IMYHBIX MOAXO0JAX NPUHATHUS pelleHuil (MHIUBUAYaJIbHOE,
NPUHATHE PELICHUsS B TPYIIE, IPUHATUE PEIIEHUH IpyIIoi);

CaMOCTOSITENIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3afaud WM IUIaHa
UCCIIEIOBaHUS C Y4YETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

J1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IpeyiaraTh IUIaH €€ U3MEHEHMUS],

OOBSICHATH MPUYMHBI TIOCTHKEHUS (HEAOCTHKEHHSI) pe3yJIbTaTOB AEATEIbHOCTH, JaBaTh
OLICHKY TPHUOOPETEHHOMY OIIBITY;

BHOCHUTBH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B X0/ BBITOJHEHUS (PU3NUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHUBIIMXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

OILICHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ce€0s1 HA MECTO APYrOro YeJ0BEKa B XOJE CIOPa WM JTUCKYCCUU HA HAyYHYIO
TeMy, TOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

IpU3HaBaTh CBOE MpaBO Ha OIMMOKY IpHU pEUIeHHHn (QHU3UYECKUX 3aJad WIn B
YTBEP)KJICHUSIX HA HAyYHbIC TEMBI U TAKOE K€ MPaBoO APYroro.
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IIpeagMeTHbIE pe3yabTaThl

K xonmy oOyuenust B 7 Kjacce MpeIMETHBIE pPe3yibTaThl HA 0a30BOM yYpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCTIOJIb30BaTh TOHATHS: (PU3MUECKHE ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJIEJb, TUIIOTE3a, CIAMHHIBI (PU3UUECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHble COCTOSHUS BellecTBa (TBEPIOE, XKMJIKOE, ra3000pa3HOe), MEXaHUYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPAaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEWCTBYIOMmas cuia, aedopmarus (ynpyras, IUIacTHYEcKasi), HEBECOMOCTD,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBrieHus (IudQy3us, TEIUIOBOE IBUKEHHUE YaCTUI] BEIIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLUSA, B3aMMOJICIHCTBUE Tell, PABHOBECHE
TBEPABIX TEJ € 3aKPEIUIEHHOMN OCBIO BpAIllEHHUs, IIepeayda JaBJICHNUs TBEPABIMU TEIaMH,
KHUJIKOCTSIMH M Ta3aMu, aTMoc(epHOe JaBlicHHE, IUIaBaHWE TeJ, NPEBPALICHUS
MEXaHUYECKOM 3HEPIUNn) MO ONMMCAHUIO UX XapPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh NPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SBJICHUN B OKPYKAIOIIEM MHUDE, B
TOM 4yHcie (u3nueckue sBICHHS B MPUPOJE: NMPUMEPHl ABHKEHHS C Pa3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOU NPUPOAE, ACHCTBUE CWIBI TPEHHS B IPUPOJE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IUIaBaHHE PHIO,
pBIYard B TeJe YeJIOBEKa, NMPH ATOM MEPEBOAUTH MPAKTUYECKYIO 33/a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKN) (PU3HUECKUX SBICHUMH;

ONMCHIBATh U3yUYEHHbIE CBOMCTBA TEI U (PU3NYECKHUE SBJICHUS, UCIIONIB3YS (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBAa, BPEeMsl, MyTh, CKOPOCThb, CPEIHSA
CKOPOCTb, CHJIa YIPYTOCTH, CUJIa TSXKECTH, BEC TeJla, CUJIa TPEHUs, 1aBlieHue (TBEPIOTO
Tena, KUAKOCTH, ra3a), BBITAJIKMBAIOLIAs CUJIA, MEXaHH4Yeckas paboTa, MOIIHOCTb,
IUIEYO CUJIBI, MOMEHT CHJIbI, KO3()(UIMEHT TMONe3HOro JeHCTBUS MEXaHHU3MOB,
KMHETHYeCKass M IOTCHLHAJbHAsl DHEPIusi), NMPH ONHUCAHUU IPABWIBHO TPAaKTOBATh
(bu3HYECKU CMBICI UCIOIb3YEMbIX BETUYHH, X 0003HAUEHUS U €AMHULIBI (PU3HUECKUX
BEJIMYMH, HAXOAWTh (OpPMyJbl, CBSA3BIBAIOLIME MaHHYIO (DU3UYECKYIO BEJIUYHHY C
JPYTUMH BETUYMHAMH, CTPOMTH IpadUKUd HM3YyYEHHBIX 3aBUCUMOCTEH (U3NUECKUX
BEJIMYUH;

XapakTepu30BaTh CBOWCTBA Tell, (pU3HUecKue SBICHUS U MPOLIECCH, HCIIOb3Ys MpaBUIIa
CJIO’KEHUS CHUJI (B/10JIb OJIHOM mpsiMoit), 3akoH ['yka, 3akoH [lackas, 3akoH Apxumena,
MpaBUJI0O paBHOBecHUs phiuara (OJ0Ka), «3070TO€ TIPABWIIO» MEXaHHWKH, 3aKOH
COXpaHEHMs] MEXaHWYECKOW PHEpPruH, MpU 3TOM AaBaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA U 3aIlMChIBaTh €r0 MaTEMaTUYECKOE BBIPAKEHMUE;

00BACHATH (PU3UUECKUE SBICHUSI, IPOIIECCHI U CBOMCTBA TE€J, B TOM YHCIIE U B KOHTEKCTE
CUTyallull  IPAKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  IPUYHUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH 0OBsICHEHHE U3 1—2 JIOTHYECKUX I1aroB ¢ ONopoit Ha 1—
2 U3y4YeHHBIX CBOWCTBAa (U3MUECKUX SBICHUM, (U3NYECKUX 3aKOHA  WJIU
3aKOHOMEPHOCTH;
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e pemarth pacuy€THbIE 3a7adud B |—2 JACWCTBHS, WCMONB3yS 3aKOHBI U (OPMYIIBI,
CBSI3bIBAIONIME (PU3MUECKHE BETUYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 331241 3aIIMChIBATh
KpaTKOE YCJIOBHE, IMOJCTaBIATh (DU3MUECKHE BEIUYHHBI B (POPMYJIBI U MPOBOIUTH
pacuéThl, HAXOIUTHh CIPABOYHBIC JaHHBIC, HEOOXOMUMBIC I PEIICHUS 3a1ad,
OIICHUBATh PEATHUCTHYHOCTD MOJYYCHHOW (PU3NUECKON BETUYUHBI;

® pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTH IPHU MOMOITH (PU3HUECKUX METOJIOB,
B ONHCAaHWUU WCCIICIOBAHUS BBIJACIATH IMPOBEPSEMOE MPEANOIOKEHUE (THUIIOTE3Y),
pasznuyaTh ¥ MHTEPIPETUPOBATH MOJYUYECHHBIH pe3yJbTaT, HaXOJIUTh OIMOKH B XOJE
OTIBITA, JIEJIATh BBIBOJIBI 110 €r0 Pe3yiibTaTaMm;

® TIPOBOJUTH ONBITHI MO HAOIIOACHUIO (PU3NUYECKHUX SBICHUN WM (U3HMYECKUX CBOMCTB
Ten: (GopMynaHpoBaTH MPOBEpPSEMBIC MPEANONIOKECHHS, COOUpaTh YCTAHOBKY W3
MIPEIUIOKEHHOTO 000PYAOBAHHUS, 3aIMUCHIBATH XOJI OMBITa H (POPMYITHPOBATH BHIBOIBL;

® BBINOJHATH NPSIMbIE U3MEPEHUSI PACCTOSHUA, BPEMEHH, MAacChl Tejla, 00bEMa, CHIIbI U
TEMIEPAaTypbl C UCMOJIH30BAHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB, 3aIMUCHIBATH
MOKa3aHusl IpUOOPOB C YUETOM 33JaHHON aOCOIFOTHOM MOTPEUTHOCTH U3MEPEHHIA;

® MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTU OJHOM (DPU3MUECKON BEIUYUHBI OT APYTOH C
HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO JBUKYIIETOCS
TeJIa OT BPEeMEHU JBMIKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUS OT Beca Tella, KaueCcTBa
00pabOTKM TMOBEPXHOCTEH TEJI W HE3aBHCHUMOCTH CWJIBI TPCHHS OT IUIOIIAN
CONPUKOCHOBEHUS TEJ, CHJIbl YIIPYTOCTU OT YAJWHEHHUS MPYKUHBI, BHITAIKUBAOLLIEH
CWIBI OT O00BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHUCHUMOCTH OT IUIOTHOCTH Teja, OT TJYOWHBI, HA KOTOPYIO TOTPYKEHO TeJo,
YCIIOBHM TIJTaBaHUSI TEJN, YCIOBHUU pPaBHOBECHS pblyara W OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIENOBaHMUS, COOMpaTh YCTAHOBKY U  BBITIOJTHSTH
U3MEpEeHUs, cleaysl MpeIOKEHHOMY IJIaHy, (PUKCHPOBATh PE3yNbTaThl MONTYYCHHOMN
3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH B BUJIE MTPEAJIOKEHHBIX TaOIUI] U TpadUKOB, e1aTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIEAOBAHUS;

® TIPOBOJUTH KOCBEHHBIE H3MEPEHHUS (PU3MUECKHX BEIUYHH (TJIOTHOCTh BEIIECTBA
JKUJKOCTH W TBEPAOrO TeNa, Cuila TPEHUS CKOJILKEHMs, [aBJieHWE BO3/ayXa,
BBITAJIKMBAIONIAsl CHJIA, JEUCTBYIOIIAs Ha TMOrPYXKEHHOE B KUAKOCTh TEJO,
KOX((UIIMEHT TMOJIE3HOTO NEHCTBHUS MPOCTHIX MEXAHU3MOB), CIEAysd MPEII0KEHHOU
WHCTPYKIIUU: TPH BBITOJTHECHUH U3MEPEHUNM COOMPATh IKCIIEPUMEHTAIBLHYIO YCTAaHOBKY
Y BEIYUCJIATH 3HAYCHUE NCKOMOM BEJINYMHEL;

e coONOaTh TMpaBWia TEXHUKH O€30macHOCTH Tpu  paboTe ¢ JabopaTOPHBIM
00opyI0BaHUEM;

e yKa3plBaTb NPHUHIUIBI JACHCTBUA TPHOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIOIINECS COCYIbI, 0apOMETp, phlyar, MOJBMKHBIN U
HEIIOIBMXKHBIN OJIOK, HAKJIOHHAS IIOCKOCTh;

® XapakTepu3OBaTh MPHUHIUIBI JEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C ONOPOM HAa MX ONHMCAHUS (B TOM 4YHUCJE: MOAUIMIHUKHU, YCTPONCTBO
BOJIOTIPOBO/IA, THUJIPABINYECKUN TMPECC, MAHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC,
apeoMeTp), MCIONB3Ysl 3HAHUSA O CBOMCTBAaX (PM3WUYECKHUX SIBJICHUH M HEOOXOIUMBIC
busznyecKre 3aKOHbI U 3aKOHOMEPHOCTH;
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NPUBOAUTH TPHUMEPHl (HAXOAUTH HMH(MOPMAIMIO O TMpHUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW XM3HM A OOecredeHus
0€30MaCHOCTH TMpH OOpaIleHUH C NPUOOpPaMU W TEXHHUYECKUMH YyCTPOIMCTBaMH,
COXpaHEHMs 370pOBbsi M COOJIIOJIEHHUS HOPM OSKOJOTMYECKOIO IOBEIACHHS B
OKpYXKarollleu cpee;

OCYILECTBIISITh OTOOp HMCTOYHUKOB HH(popmanuu B HHTepHETE B COOTBETCTBHH C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, Ha OCHOBE UMEIOLINXCS 3HAaHUM U IIyTEM CPaBHEHUS
Pas3IMYHBIX UCTOYHUKOB BBIAEIATH HHPOPMALIHIO, KOTOPAsl SBJISETCS IPOTUBOPEUUBON
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MPH BBIIOJHEHUU YYEOHBIX 3a/laHUil Hay4yHO-IOMYJISPHYIO JINTEPATYpy
($U3NIECKOro CoaepKaHus, CIPABOYHbIE MaTepHalibl, pecypchl cetu IHTepHeT, BIaieTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, NpeoOpa3oBaHUs HHPOPMAUM W3 OJHON
3HAKOBOU CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUChMEHHBIE M YCTHBIE COOOUICHHS HAa OCHOBE 2—3
UCTOYHUKOB MH(popMaruu (Gu3n4ecKoro coaepkaHusi, B TOM 4YHUCiIe MyOJIMYHO J1eNaTh
KpaTKue COOOIIEHMSI O pe3yibTaTax MPOEKTOB WM YY€OHBIX HCCIIEI0OBAaHU, IPU 3TOM
IpaMOTHO HWCHOJB30BAaTh M3YyYCHHBIM MMOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATh BBICTYIIJICHUE NIPE3ECHTALUEN;

IIPYU BBIIIOJIHEHUHU Y4YEOHBIX MPOEKTOB M MCCIENOBAHUM paCIpenessTh 00S3aHHOCTH B
IPYyNIE B COOTBETCTBUM C IIOCTABJICHHBIMU 3a/1a4aMU, CJIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NecTBUM, aJeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIHI,
BBICTpAauBaTh KOMMYHHUKAaTUBHOE B3aUMOJEHCTBHE, YUUTHIBAsI MHEHHUE OKPY)KAIOIIIHX.

K kxonny oOyuenuss B 8 kjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

WCIIOJIb30BaTh MOHSTHUSA: Macca M pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHHWE aTOMOB M
MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIE Tena,
HACBILECHHBIM U HEHACBIILIEHHBIN I1ap, BIIAXKHOCTh BO3yXa, TEMIIEPATYPa, BHYTPEHHSA
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUAN 3apsil, IIEKTPUUECKOE
0JIE, MPOBOJHUKHU U TUDJIEKTPUKH, IOCTOSHHBIN SJIEKTPHUUYECKUM TOK, MATHUTHOE TOJIE;
pasznuyath SBJIEHMS (TEIUIOBOE pacCUIMpEHUE U C)KaTue, TeIulonepenaya, TEIIOBOE
paBHOBECHE, CMayuBaHWE, KalNWUISIPHbIE SBIICHUS, WCIApEHUE, KOHJECHCalus,
IIJIABJICHUE, KPUCTAJUIU3aLUS (oTBEepaeBaHue), KUIICHHUE, TemIonepeaya
(TEemIONpPOBOTHOCTh, KOHBEKIUS, W3IIyUYEHHUE), DIIEKTPU3ALUs Tell, B3aUMOJIEHCTBUE
3apsiioB, JEUCTBUSL DJIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE
MAarHuTOB, AEHCTBUE MATHUTHOTO MOJ HA MPOBOAHUK C TOKOM, AJIEKTPOMAarHWTHas
WHIYKIUSA) 1O OINUCAHUI0 MX XapaKTEpHBIX CBONCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE N3YYCHHBIX (PU3NYECKUX SBICHUHA B OKPYXKAIOIIEM MHUPE, B
TOM 4Hclie (u3nueckue SBICHUS B TMPUPOJEC: IMOBEPXHOCTHOE HATHKCHHE W
KaMmWUIIpHBIE SIBIICHUS B TPUPOJE, KPUCTALUIBI B Tpupojne, u3inydeHue CouHIla,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
DIIEKTPUYECKUE SIBICHUS B aTMOC(hEepe, DIEKTPUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJie 3emitu, JApeiid MOI0COB, POJIb MATHUTHOTO TOJIS JUISI )KU3HH HA 3eMIle, IO PHOe
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CUSIHUE, TPH OSTOM [EPEeBOAUTH MPAKTUYECKYIO 3aJadyy B Y4eOHYIO0, BBIIEIATh
CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUH;

® ONUCHIBATh U3YYEHHBIE CBOMCTBA Tes U (hU3HUECKUE SBICHUSI, UCTIONB3Ys (pu3mueckue
BEJIMYMHBI (TEMIepaTypa, BHYTPEHHSsSI SHEPrus, KOJWYECTBO TEIUIOTHI, YZAEJbHas
TEIJIOEMKOCTh  BEUIECTBA, YJEJlbHAsA TEIUIOTAa IUIABJICHMS, YJAEJbHAas TeIUloTa
napooOpa3oBaHus, yJelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(P(GUIUEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO3/AYyXa, JJIEKTPUYECKUN
3apsi/l, CUJIa TOKA, 3JIEKTPUUECKOE HAIIPSDKEHUE, COIIPOTUBIIEHNE IPOBOIHUKA, YIEIbHOE
COIPOTUBIICHUE BEUIeCTBa, paboTa U MOIIHOCTb JIEKTPUUECKOTO TOKA), IPU OMHUCAHUU
MPABUJIBHO TPAKTOBATh (PU3UYECKUN CMBICT UCMOJIb3YEMbIX BEJIMYMH, 0003HAYCHUS U
eIMHUIBl (U3UYECKUX BEIMYUH, HAXOAUTh (OPMYIIBL, CBS3BIBAIOIINAE JIaHHYIO
(GU3NUECKyI0 BEIUYMHY C JIPYTMMH BEITUYMHAMH, CTPOUTH Tpa(uKH H3y4eHHBIX
3aBHCUMOCTEH (PU3NUECKUX BEIUUNH;

®  XapakTepu30BaTh CBOMCTBA Tel, (PU3NYECKUE SBJIEHUS U IPOLECCHl, MCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOEHUS BEIIECTBA,
MIPUHIIMII CYTIEPIIO3UIINH MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija,
3akoH OMa /151 yyacTka 1ieny, 3akoH J[xoyns—JIeHia, 3akoH coxpaHeHus SHEPTUH, TPU
3TOM JaBaTh CJIOBECHYIO (POPMYJIHMPOBKY 3aKOHA M 3alMCBHIBATh €r0 MaTeMaTHYECKOe
BBIPAKCHHUE;

e OOBSCHATH (PU3MUECKHE TPOLECCHl W CBOWCTBA TEI, B TOM YHUCIE U B KOHTEKCTE
CUTYalMi IPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIIATh IPUYUHHOCIIEICTBEHHbBIE
CBSI3U, CTPOUTH O00BACHEHHE U3 1—2 JOrMYEecKHX IIaroB ¢ Onopoi Ha 1—2 M3y4eHHBIX
CBOICTBa (PU3NUECKUX SBJICHUH, PU3NUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

e pemarh pacuy€THblE 3a7aud B 2-3 JACWCTBUS, HCMONB3yd 3aKOHBI U (OPMYIIBI,
CBs3bIBaIOLIME (PU3NUECKHE BEINYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3aJa4H 3all1ChIBAaTh
KpaTKOE YCIIOBUE, BBISBIATh HEIOCTATOK JAHHBIX I PELICHUS 3a/Jayd, BHIOMpATh
3aKOHBI ¥ (POPMYIIbI, HEOOXOIMMBIE JUIs €€ peIlIeHus], IPOBOJUTH PAacu&Thl U CPAaBHUBATD
NOJy4eHHOE 3HaYeHHEe (PU3NYECKOM BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXHO PELIUTH MPU MOMOIIHU (PU3UYECKHX METOIOB,
UCIIONIb3YSl OINKCAaHUE UCCIIEJOBAHUS, BBLACIATh IPOBEPSEMOE MPENAIOIOKEHHE,
OLICHUBATh MPaBUIIBHOCTh MOPSAKA MPOBEACHUS UCCIEIOBAHMS, 1€1aTh BHIBOJIBI;

® [POBOJUTH OMBITHI MO HAOIIOACHHUIO (U3NYECKUX SIBJICHUN UM (U3NYECKUX CBOWCTB
Ten (KamwuIspHbIE SBJIEHUS, 3aBUCHUMOCTh JIaBJICHHUS BO3[yXa OT €ro o0béma,
TEMIIEPATYPHI, CKOPOCTH IPOLIECCA OCTHIBAHUS U HarpEBAaHUs MPU U3IyUYEHUH OT LIBETa
U3Iydaome (moriomaroniei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI OT
TEMIEPATypbl JKUIAKOCTM U IUIOMIAAU €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel U
B3aMMOJICHCTBHE AJIEKTPUUYECKUX 3apsiioB, B3aUMOJECHCTBHE MOCTOSHHBIX MarHUTOB,
BU3yaJIM3allisi MarHUTHBIX MOJIEW OCTOSIHHBIX MarHUTOB, AEMUCTBUS MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUTATENS
MOCTOSTHHOTO TOKa): (opMymupoBaTh TNpPOBEPsSEMbIE TPEANOIOKEHUS, COOUpaTh
YCTAaHOBKY M3 TMPEVIOKEHHOTO0 O00OpyIOBaHHUS, OMNHUCHIBATH XOJ] ONbITA H
(dbopMyITHUpPOBaTh BHIBOJIBI;

® BBINOJHATH NPSMbBIE U3MEPEHUsI TEMIIEpaTypbl, OTHOCUTEIBHOW BIIAYKHOCTH BO3/yXa,

CUJIBI TOKa, HANpPSAXKCHUA C HCIOJb30BAHUCM aHAJIOT'OBBIX HpI/I60pOB U AaT4YHuKOB
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(U3M4ecKUX BEIMYUH, CPAaBHUBATh pE3YylbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOM MOTPEIIHOCTH;

® [IPOBOJUTH UCCIICOBAHHE 3aBUCUMOCTH OJHOW (M3MYECKOH BEIMUYUHBI OT JPYrou ¢
UCIIOJIb30BAaHUEM TPSMBIX W3MEPEHUH (3aBUCHMOCTb CONPOTHUBIICHHS MPOBOAHUKA OT
€ro JJIMHbI, IJIOLAJN MONEPEYHOI0 CEUYEHHUs M YAEIbHOI'O CONPOTUBIICHUS BEIIECTBA
IIPOBOJIHUKA, CUJIBI TOKA, UAYILEro 4epe3 IPOBOJHUK, OT HANpPSHKEHUS Ha IPOBOJAHUKE,
UCCIICIOBAaHUE IIOCIIEIOBATEIbHOTO U TAapaJJIeNbHOTO COCIUHEHUH MPOBOJHHUKOB):
IUTAHUPOBATh HCCIIEIOBaHUE, COOMPATh YCTAHOBKY M BBIIOJHATH M3MEPEHHS, CIEAys
IPEUIOKEHHOMY IUIaHy, (PMKCUPOBATh Pe3ysbTaThl OJYYEHHON 3aBUCUMOCTH B BUJIE
TabIuI U TpaUKOB, AETATh BBIBOABI 110 pe3yJbTaTaM HCCIeI0BAHHUS;

® [IPOBOJUTH KOCBEHHbIC HM3MEPEHUs (U3NYECKUX BEIMUYUH (yIelibHas TEIUIOEMKOCTh
BEIIIECTBA, COMPOTUBIICHUE IIPOBOJIHUKA, pab0oTa U MOILIHOCTh JIEKTPUUYECKOTO TOKA):
IUIAHUPOBATh HM3MEpPEHHs, COOHMpaTh OKCIEPHUMEHTAIBHYIO YCTaHOBKY, CIEAys
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISITh 3HAYCHNE BEITUUNHBL;

e coOmomaTh TpaBWIa TEXHUKH O€30MacHOCTH Tmpu pabore ¢ 1abopaTOPHBIM
000pyI0BaHKEM;

® XapaKTepu3OBaTh MPUHIUMBI JEHCTBHA W3YyYEHHBIX MNPUOOPOB U TEXHUYECKHX
YCTPOMCTB C ONOpPOH Ha UX ONUCAHMA (B TOM YHUCIE: CHCTEMa OTOIUICHHs JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK HIIEKTPUUYECKON
DHEPTUH, OHIIEKTPOOCBETHTEIbHBIE TPUOOPHI, HArpeBaTeNbHBIC AIIEKTPOIPUOOPHI
(mpuMepBl), SJEKTPUUECKHUE MPEIOXPAHUTEIH, 3JICKTPOMArHHUT, 3JIEKTPOABHTaTEIh
MOCTOSTHHOTO TOKa), WCHOJB3ysd 3HAaHUS O CBOMCTBaX (PM3MYECKHX SIBICHUH U
HEo0Xo/iuMble PU3NUECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh TMPOCThIE TEXHHYECKHE YCTPOMCTBA M HM3MEPUTENbHBIE MPHOOPHI TI0
cXeMaM M CXEeMaTHYHBbIM PUCYHKaM (KHIKOCTHBII TE€pMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETp, ABUTaTeNlb BHYTPEHHETO CTOpPAHHs, DJIEKTPOCKOI, PEOCTaT), COCTABIATH
CXEMBI DJIEKTPUYECKHX IIETIeH C TOCIIe0BATENILHBIM U MapauIeIbHBIM COCTUHEHUEM
3JIEMEHTOB, pa3nyasl yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPHUUECKUX IIeTeH;

® [pUBOAUTH NpHUMEpPHl (HAXOAUTh HH(MOPMALMIO O MpUMEpax) MPAKTUUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJIHEBHOW KM3HM A oOecredeHus
0€30IacCHOCTH TpH OOpaIleHud ¢ NpUOOpaMu U TEXHUYECKUMH YyCTpOiCTBaMu,
COXpaHEHHsI 3JIOpOBbSI M COOJNIOJEHUS HOPM DKOJIOTUYECKOTO TIIOBEICHUS B
OKpYKaroIlei cpese;

®  OCYIIECTBIISATH MMOMCK HHPOpMAUU PH3HUECKOTO copepkanus B IHTepHeTe, Ha OCHOBE
UMCIOINXCS 3HAHWA M MYyTEM CPaBHEHUS JIOTIONHUTEIFHBIX WCTOYHHUKOB BBIACISATH
UHPOPMALINIO, KOTOPast SBJISAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

® WCIOJB30BATh TPHU BBIMOJHEHUH y4eOHBIX 3a/JlaHUi HAyYHO-TIOMYJISIPHYIO JINTEPATYPY
(bU3MUeCKOro coaepxKaHus, ClipaBOYHbIe MaTepHalibl, pecypchl ceTu IHTepHeT, BIaieTh
npuéMaMu KOHCIIEKTHPOBAaHUSI TEKCTa, TNpeoOpa3oBaHUs HWHPOPMAIMM W3 OJHON
3HAKOBOU CUCTEMBI B JIPYTYIO;

e co3/1aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOLIEHHs, 0000Imas
UHPOPMAIIAIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM UHUCIIE
nyoNIMYHO  TPEACTABIATh  pE3yAbTaThl  MPOEKTHOM MM  HMCCIEN0BATENbCKOM
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JIEeATEIbHOCTH, IIPU 3TOM I'PaMOTHO HCIIOJIb30BAaTh M3YYECHHBIM MOHATUIHBIA anmapar
Kypca (pHU3UKH, COMPOBOXIATh BHICTYIICHHE MTPE3CHTAIHCH;

® I[pu BBINOJIHEHUU Y4YEOHBIX IPOEKTOB W UCCIENOBaHUNA (PU3NUECKUX TMPOIECCOB
pacrpenenaTs 005 3aHHOCTH B TPYNIE B COOTBETCTBHM C IOCTABJICHHBIMU 33Ja4aMH,
CIEIUTh 3a BBIIOJIHEHHEM IUIAHA JEUCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBAaTh  COOCTBEHHBIM BKJaJ B  JEATENBHOCTb  TIPYIIBL,  BBICTpauBaTh
KOMMYHHKATHBHOE B3aMO/ICHCTBHE, IPOSIBIISASL TOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJIKHBI

oTpaxkatb cHOPMHUPOBAHHOCTh y 00YUAIOIINXCS YMEHUM:

® JCIOJIB30BaThb IIOHATHA: CHUCTEMa OTCYETa, MaTepHalbHAas TOYKA, TPACKTOpUS,
OTHOCUTEJIbHOCTh MEXaHUYECKOIr0 JBMXKEeHHUs, nedopManus (yrnpyras, miacTH4eckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpPEerpy3Ku, LEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO Teia, paBHOBECHE,
MeXaHWYeCKue KoneOaHus ©  BOJHBI, 3BYK, HWHOQPa3BYyK ©  yJIbTPa3BYK,
AJIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CIIEKTPhl HWCIyCKaHWs W ToOriomieHus, anbda, Oera- M ramma-
W3JIy4E€HMS, U30TOIIBI, JCPHAst DQHEPIeTHUKA;

e pasnuuarh SBJICHHS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJMHEWHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KEHUE, CBOOOIHOE T ICHHE TEJ, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAaKTHUBHOE JIBH)KCHMUE,
Kosie0aTeNbHOE NIBIDKEHHUE (3aTyXamllue U BBIHYKIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE  JBWKEHUE, OTpPaKCHUE 3BYKa, IMPIMOJIMHEHHOE PpaCIpPOCTPAHECHHUE,
OTpa)KEHUE U NPEJIOMIICHHE CBETA, [I0JJHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXKEHHE CIHEKTPAJIbHBIX IBETOB, JUCIEPCUS CBETA,
€CTEeCTBEHHAs pa0aKTUBHOCTh, BOSHUKHOBEHHE JINHEHUATOr0 CIIEKTPa U3IIy4eHHs ) TI0
OIIMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, IEMOHCTPUPYIOLIUX JAHHOE
(buznyecKoe sIBICHUE;

® pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUN B OKpYXKarolleM Mupe (B
TOM 4Hcie (U3NUECKUE SBIICHUS B NPUPOJE: MPUINBBI U OTIUBBI, JIBH)KEHUE IUIAHET
ConHeyHOM cucTeMBbl, pEaKTUBHOE JIBUKEHHE JKUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3EMIIETPICCHUE, CEHMCMUYECKHME BOJIHBI, LyHaMH, 3XO0, ILBETa Tell,
ONTUYECKHE SBJICHUS B  TNpUpOjAe, OUOJOTHMYEcKoe  JeicTBUE  BUAUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO HW3JIYYCHHM, €CTECTBEHHBIM DPaJINOAKTHUBHBINA
GoH, KOCMHYECKHME JIy4d, paAUOAKTUBHOE MW3JIyY€HHUE TPUPOIHBIX MHUHEPAJIOB,
JEICTBUE paJlOaKTUBHBIX U3IYy4EHUH Ha OpPraHU3M 4eJOBeKa), IIPU 3TOM NEPEBOAMTH
NPaKTUYECKYIO 33aJady B yueOHYIO, BBIICNATH CYLIECTBEHHBIE CBOWCTBA (IPU3HAKU)
(bu3nYECKUX SIBICHUM;

® ONUCHIBATh M3yUYECHHBIE CBOMCTBA TeN U (PU3MUECKHUE SBJICHUS, UCTIOIb3Yys (PU3NUECKUE
BEJIMYMHBI (CpPEeIHSsSs U MTHOBEHHAs CKOPOCTb Tella IPU HEPAaBHOMEPHOM JABH)KEHUU,
YCKOPEHHE, MepEeMEIIEeHNE, yTh, YIJIOBas CKOPOCThb, CHJIAa TPEHUS, CHJIA YIPYIOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOIO MaJieHHs], BEC Tela, UMITYJbC Tejla, UMITYJIbC
CHJIBI, MEXaHMYECKasi paboTa U MOIIHOCTh, MOTEHIIHAIbHAS SHEPTHs TeNa, MOIHITOTO
HaJ| IOBEPXHOCTHIO 3€MJIM, OTEHIIMAIbHAS SHEPIHUs CKATOM MPYKUHBI, KHHETUYECKas
SHEPrus, MOoJTHasi MeXaHUYecKas SHeprus, Mepro]l U YacToTa KoJieOaHHi, JJIMHA BOJIHBI,
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IPOMKOCTh 3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, I0OKA3aTeNIb MPEIOMIIEHUS CPEb),
IpY ONHMCAHUU MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICI HCIIOJIb3yEMBIX BEIHYHH,
0003HauCHHSI ¥ eITUHHUIBI (PU3NUECKUX BEIWYHMH, HAXOAUTh (HOPMYJIbI, CBSA3BIBAIOIINE
JAHHYIO (PU3UYECKYIO BEJIMUYMHY C IPYTMMHU BEJTMUYUHAMM, CTPOUTH I'papUKH N3yUEHHbIX
3aBUCUMOCTEH (PU3NYECKUX BEINYHH;

e XapaKTepu3oBaThb CBOMCTBa Tell, (PU3MUECKUE SIBICHUS U MPOLECCHI, UCIOJb3Ysl 3aKOH
COXpaHEHMsI HEPIMU, 3aKOH BCEMHUPHOI'O TSATOTEHUS, MPUHLUI CYNEPHO3ULUU CHII,
IPUHLINII OTHOCUTENBbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKE€HHsI M MPEJIOMIIEHUS CBETa, 3aKOHbl COXPAHEHUs 3apsioBOrO U
MacCOBOT0 YUCEJI IIPHU SIIEPHBIX PEAKIMSIX, IIPU ITOM JaBATh CIOBECHYIO (DOPMYINPOBKY
3aKOHA U 3aIlUChIBaTh €r0 MaTEMaTUUECKOE BbIPAKEHMUE;

e OOBACHATH (PU3MUYECKHE IMPOLIECCHl M CBOWCTBA Tell, B TOM 4YHCIE M B KOHTEKCTE
CUTyallul  IPAKTUKOOPHUEHTUPOBAHHOIO  XapaKTepa:  BbIABIATH  IPUYUMHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKUX 1aroB ¢ OIOPOM Ha 2—
3 u3ydyeHHBIX CBOMCTBA (U3UYECKUX SABICHUM, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEpPHOCTEH;

e pewarh pacy€THbIC 33Ja4n (OIMUPAIOILIMECS HAa CUCTEMY U3 2—3 ypaBHEHHUH), UCHIOIb3Ys
3aKOHBl M (HOpMysbl, CBsI3bIBarOLIME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHaIM3a
yCIOBUSL 3a/ladyd 3allMChlBaThb KPaTKOE YCJIOBME, BBIABIATh HEAOCTAIOLIME WU
30BITOYHBIE JTAaHHBIC, BEIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC MJISI PEHICHUS,
OPOBOJIUTH PACUY€Thl U OLICHWBAaTh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAYEHUS
(bU3UUeCcKOil BETMUUHBI;

® pacro3HaBaTh MPOOJIEMBbI, KOTOPBIE MOXKHO PELIUTH MPU MOMOIIHU (PU3NYECKHX METOIOB,
UCIIONIb3YSl OINHMCAHUE UCCIECJOBAHMS, BBIACIATH IPOBEPSAEMOE IPEAINIONIOKEHHE,
OLICHMBATh MPaBWJIBHOCTh IOpSIKA IPOBEIEHUS HCCIEAOBAHUS, JENaTh BBIBOJBI,
MHTEPIPETUPOBATH PE3YJIbTaThl HAOIIOIEHUN U OIBITOB;

® [POBOJUTH OMBITHI MO HAOIIOAEHHUIO (PU3NYECKUX SIBICHUN UM (U3NYECKUX CBOWCTB
Ten (M3ydeHue BTOporo 3akoHa HplOTOHA, 3aKOHAa COXpaHEHUs YHEPTUH, 3aBUCUMOCTh
nepuoJia KojuebaHuil NpyXKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTH MPY>KUHBI U
HE3aBUCHMOCTb OT aMIUIUTY bl MaJIbIX KOJI€OaHUH, MPSAMOJIMHENHOE pacpOCTpaHEHNE
CBETa, pa3ioKeHHe OEJI0ro CBeTa B CIEKTP, U3yUYeHUE CBONCTB U300pakeHUs B IIIOCKOM
3epKane M CBOMCTB HM300pakeHMs NpeaMeTa B coOuparollei JHH3e, HaOltoJeHHe
CIUIOIIHBIX ¥ JIMHEHYaTBIX CIIEKTPOB M3JIyUYEHHs): CaMOCTOSTENBHO CcoOUpaTh
YCTAaHOBKY W3 HM30BITOYHOrO Habopa oOOpYJOBaHUsS, OMHCHIBATH XOJ OMbBITA WU €O
pe3ynbTaThl, GOPMYIUPOBATH BHIBOJIBI;

® T[POBOJUTH NMPU HEOOXOIUMOCTHU CEpUI0 MIPSIMBIX H3MEpPEHHi, ompenesnsis cpeaHee
3HaueHHe u3MepsaeMoil Beln4YMHbl ((POKYCHOE pacCTOsSHHME coOuparoIie JIUH3bI),
000CHOBBIBaTh BHIOOD crioco0a U3MepeHHst (M3MEPUTENILHOTO TpUbopa);

® [POBOJUTH HCCIEAOBAHHWE 3aBHUCUMOCTEH (PU3NUECKHX BEIMYMH C HCIOJIB30BAHHEM
IPSIMBIX U3MEPEHUH (3aBUCHMOCTb ITyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH, MepHoia KoleOaHU MaTeMaTH4ecKoro MasiTHUKA OT JJTUHBI
HUTH, 3aBUCUMOCTH YIJIa OTPaKE€HUS CBETa OT yIJia MaJieHus U yrja NpeioMJICHHUsS OT
yIila NajieHus1): MJIaHUPOBaTh MCCIEJOBAHUE, CAMOCTOSITENBHO COOMpaTh YCTAHOBKY,
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(UKCUpPOBaTh pPE3yabTaThl MOJYYEHHOH 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBIBOAKI 110 PE3yJbTaTaM HCCIIeIOBAHNUS;

® [IPOBOJUTb KOCBEHHbIE H3MEpEHUs (GU3NYECKUX BEIUYMH (CpelHsAs CKOPOCTb U
YCKOpEHHUE Teja MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MMAJCHHUS,
KECTKOCTh MPYKUHBI, KOXPPHUIHUEHT TPEHHUsI CKOJbXEHUs, MeXaHudeckas pabora u
MOIIHOCTb, YaCTOTA U IEPUOJ KOJeOaHUH MaTeMaTHYECKOI0 U IPYKUHHOI'O MasiTHUKOB,
ONTHYECKas cuja CcoOMpaoIEe JHH3BI, pPaJUOAKTUBHBIA (OH): TJIAHUPOBATH
U3MEpeHusi, coOMpaTh HKCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJHATH W3MEPEHUS,
cleysl IPeUI0KEHHOW MHCTPYKIIMH, BEIYUCIIAT 3HAYCHUE BEJIMUMHBI M aHAIIU3UPOBATh
IIOJIy4YEHHBIE PE3YJIBTAThl C YYETOM 33JaHHOU MOTPEIIHOCTH U3MEPEHUN;

e coOmonxaTh MpaBWia TEXHUKM Oe3omacHOCTHM Ipu pabore ¢ JabOpaTOPHBIM
000pyI0BaHUEM;

® pa3InyaTh OCHOBHBIE NPHU3HAKU H3YYEHHBIX (U3NYECKUX MOJENIel: MarepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TEJO, TOUYEUHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IJIaHETapHAask MOJIEIb aTOMAa, HYKJIOHHAs MOJEINIb aTOMHOTO Spa;

® XapakTepu3oBaTh MPUHIUMBI JEHCTBUS H3YYEHHBIX MPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OIOPOI HA UX ONUCAHUS (B TOM YKCIE: CIUIOMETP, JaTUUKU ITOJTOKEHMUS,
pacCTOsHUS ¥ YCKOPEHHMS], PAKeTa, 3X0JI0T, OUKH, IIEPUCKOIL, (poToanmnapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), uCHOnb3ys 3HaHUA O
CBOMCTBaX (YM3NYECKUX SIBIICHUI U HEOOXOIUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

® CIIOJIB30BATh CXEMbl U CXEMAaTHUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHX YCTPOWCTB,
M3MEPUTENIbHBIX NPUOOPOB M TEXHOJOTMYECKHX IPOLECCOB IMPH PEHIEHUH Y4eOHO-
MIPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl MOCTPOEHUS M300pakeHUN B IUIOCKOM
3epKajie U coouparolei JTuH3e;

® [PUBOAMUTHL NpHUMEpPHl (HAXOAUTh HH(AOPMALMIO O MpPUMEPAX) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJIHEBHOW KM3HM A OOecredeHus
0€30IacCHOCTH TNpH OOpalleHud ¢ NpUdOpaMu U TEXHUYECKUMH YyCTpoOicTBamuy,
COXpaHEHMsI 370pPOBbsi M COONIOACHHS HOPM 3KOJOTMYECKOTOo TIOBEJACHUS B
OKpYKarolleH cpese;

® OCYWIECTBISATh NOMCK HH(popmanuu ¢uznyeckoro coxaepkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYJIMPYsI TMOMCKOBBIA 3ampoc, HAXOAUTh IYTU OINpeAeTeHUs
JIOCTOBEPHOCTH TOJY4Y€HHOW MH(pOpMAIMM Ha OCHOBE HWMEIOMIMXCS 3HAaHUA U
JIOTIOJTHUTEIbHBIX NCTOYHHUKOB;

® UCMOJb30BATH NPU BBITOJHEHUH yYEOHBIX 33JaHU HAyYHO-MOMYJISPHYIO JIUTEPATYPY
(bu3nYECKOro coiep KaHusl, CIIPaBOYHbIE MaTepHaIIbl, pecypchl ceT HTepHeT, BIajeTh
npuéMaMyd KOHCIIEKTUPOBAHMSI TEKCTa, INpeoOpa3oBaHMsl HHPOpMALMM U3 OJHOMN
3HAKOBOU CHUCTEMBI B IPYTYIO;

® co3JaBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIIEHUS! Ha OCHOBE MH(POPMAIUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COJAEP)KaHUs, MYyOJIMYHO MPeJCTaBIsATh
pe3ynbTaThl IPOESKTHOW WJIM UCCIIEI0BATEIbCKON JEATEIBHOCTH, IIPU 3TOM I'PaMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIA ammapar H3y4aeMmoro pasjena (Qu3suku u
COMPOBOXKAATh BBICTYIUIGHHE TIpe3eHTaluuell ¢ Y4ETOM OCOOEHHOCTEeH ayIuTOpUu
CBEpPCTHUKOB.
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Temarnyeckoe IIIAHUPOBAHUE

B xone peanuzanuu PI1 ucnonwssyrorcst yaeonuku, [LIOP, yTBepk1eHHBIC TUPEKTOPOM.
7 kiacc

\ KonuuyectBo 4yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/ie/ioB H TeM (undposbie)
n/n NMPOrpamMMbl Bcero O IIREG | LIXISRECEEE o0pa3oBaTte/ibHbIE
padoThI padoThl pecypert
Pa3neu 1. ®uszuka u e€ posib B NO3HAHMHN OKPY:KAKOIIEro MUpa
1.1 du3uka - HaykKa 0 Ipupoae 2
1.2 DU3NYECKUE BETUYNHBI 2 1
1.3 EcrecTBeHHOHay4HbI METO/ MO3HAHUS 2 1
Hroro no pazaeny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHUH BellecTBA
2.1 CrpoeHue BemecTsa 1
’ JIBM>KeHWE 1 B3aUMOJICMCTBUE YaCTHI] ) 1
BEILIECTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 2
Uroro no pazaeny 5
Paspnen 3. /IBuikeHune U B3aumMoaeiicTBae e
3.1 MexaHnuecKkoe IBIKESHIE 3
3.2 HNuepuus, Macca, IIIOTHOCTH 4
3.3 Cuia. Bune! cun 14 1 2
Hroro no pazneny 21
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Paszneun 4. laBjieHne TBEPABIX TeJl, JKMIKOCTEH U ra3oB

41 Masnenue. Ilepenaya naBieHuss TBEPABIMU 3
' TeJaMHU, KUAKOCTAMHU U Ta3aMu
4.2 JlaBneHue XUAKOCTH 5
4.3 ATMochepHoe 1aBlICHHE 6
44 JleiicTBHE XKUAKOCTHU U Ta3a Ha NOTPYKEHHOE 7 ) 3
B HUX TEJIO
Wroro no pazneny 21
Pa3nea 5. PaGora n MOIHOCTD. JHEprus
5.1 PabGora 1 MomHOCTH 3 1
5.2 [IpocTeie MexaHU3MBbI 5 1
5.3 Mexanudeckasi SHEpPTUs 4 1 1
Hroro no pazneny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 12
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8 kiacce

‘ KosmnuecTBo yacos JJIeKTPOHHBIE
HanmeHnoBaHue pa3aeioB M TEM nudpoBbIe
Ne i/m . Konrtpoabnbie IIpakTnueckue (1uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TensioBuIe ABJIeHUSA
1.1 CrtpoeHue u cBOWCTBA BELIECTBA 7
1.2 TeruoBbie MPOIECCHI 21 1 5
Hroro no pazneny 28
Pa3znea 2. DiiekTpuyeckue 1 MAarHMTHBIE SIBJIEHUS
)1 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 |
' Y UX B3aUMOJICUCTBUE
2.2 IToCTOSHHBIN JIEKTPUUYECKUI TOK 20 2 7
2.3 MaruuTtHel€e SIBJICHUAS 6 1.5
2.4 DNIEKTpOMarHuTHask MHIYKIUs 4
Uroro no pazneny 37
PesepBHoe Bpems 3
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 4 14.5
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9 Kiacce

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne i/m Konrtpoubnbsie IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. Mexannueckue siBJeHHUS
11 MexaHuuecKoe TBUKEHUE U CITIOCOOBI €r0 10 |
' OIMCaHUSA
1.2 B3aumopeiicteue Ten 20 1
1.3 3aKOHbI COXpPaHEHUS 10 3
Wroro no pazneny 40
Pa3nen 2. Mexanuveckne KoJieOaHus U BOJHBI
2.1 MexaHn4eckue KojieoaHus 3
2.2 MexaHnueckue BOJIHbI. 3BYK 8 1
Hroro no paszneny 15
Pazjen 3. DiieKTpoMarHuTHoOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIEeKTPOMarHuTHOE MoJe U 6 5
’ ANEKTPOMArHUTHBIE BOJHBI
Uroro no pazaeny 6
Pasnen 4. CBeToBbIe IBJICHUS
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6
4.2 JIuH3BI 1 onTHYECKHE TPUOOPHI
4.3 Paznosxenune 6emoro cBera B CIIEKTP 2

29
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Hroro no pazneny 15

Paznen 5. KsanroBbie IBJIeHUA

5.1 Hcnyckanue u moroneHue cBeTa aroMoOM 4 1

5.2 CrtpoeHue aTOMHOTO sijipa 6 1

5.3 SnepHble peakuu 7 1 1
Hroro no pazaeny 17

Pa3nea 6. IloBTopuTe1bHO-00001aI0IIM I MOYJIb

6.1

[ToBTOpEeHME M 0000IIIEHUE COACPKAHS 9 5
Kypca ¢u3uku 3a 7-9 xnacc
Wroro no pazneny 9
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 3 27
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IToypoyHoe muiaHMpOBaHUE

7 kJ1ace
o KonunyecTBo yacos
Tema ypoka KourtpoJbHbie IIpakTH4eckue
n/n Bcero
padoThI padoThI
1 ®dusuka — Hayka o npupoe. SBieHus npupoasl. Guznueckue aBICHUA 1
) MexaHuueckue, TEII0BbIE, JEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE |
SIBJICHUS
3 @u3nyecKUe BEINYHUHBI U UX H3MEPEHUE 1
4 VYpok-uccnenosanue "M3mepenue reMneparypsl Ipyu NOMOLIH KUIKOCTHOTO | |
TEPMOMETPA U AaTUYMKA TEMIIEPATYPhI"
5 Kak ¢usuka u npyrue ecrecTBEHHbIE HAyKH U3Y4aloT Ipupoay. EctecTBeHHOHAYyYHBII |
MeToJ no3HaHus. Onucanue GU3NYECKUX SBJICHUH C TOMOIIBIO MOJENei
6 Ypok-uccnenosanue "IIpoBepka runoTespl: 1aabHOCTh NOJETA MAPUKA, TYILIEHHOTO | |
TOPU30HTAIILHO, TEM OoJibllIe, yeM OoJibliie BbIcoTa Imycka"
Crpoenne Bemectsa. ONBITHI, JOKa3bIBAIOUINE JUCKPETHOE CTPOCHHUE BELIECTBA 1
JIBr>xeHue 4acTHIl BEIESCTRA 1
VYpok-ucciaenopanue «OnbITh O HAOIIOAEHUIO TEIIJIOBOTO PaCIIMPEHHs ra30B» 1 1
10 ArperaTHble COCTOSIHUS BEIIECTBA 1
11 B3aumocBs3p MEXy CBONCTBAMU BEIIECTB B Pa3HBIX arpEraTHBIX COCTOSHUAX U UX |
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUMA BOJIBI
12 Mexanndeckoe JBH>KeHUE. PaBHOMEpPHOE M HEPABHOMEPHOE JIBUKEHHE 1
13 Cxopoctb. EnnuHuiiel ckopoctu 1
14 Pacuer nyt 1 BpeMeHM IBHKEHUS 1
31
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I/IHepI_[I/IfL 3aKkoH HHCPLHH. B3aHMOH€ﬁCTBHC TEJI KaK IpUiYrHa U3SMEHCHUSA CKOPOCTHU

15 1
TIBUKCHHSI TEJT

16 [TnotHocTh BemecTBa. PacueT Macchl 1 06beMa Telna Mo ero MIOTHOCTH 1

17 Jlaboparopnas pabota «OnpeneneHne mIOTHOCTA TBEPIOTO TEIa 1

18 Pemrenue 3agaud mo teMe "IlmoTHOCTE BeniecTsa" 1

19 Cuna xak XxapakTepucTHKa B3auMoieicTBus Tesl. Cuna ynpyroctu. 3akoH ['yka 1

20 JlabGopaTopHas paboTta «3ydeHne 3aBUCUMOCTH pacTshKeHUs (aedhopMaliim) |
MPYXUHBI OT MPUIIOKEHHON CHITBI»

21 SBnenne Tarorenus. Cumia TSKECTH 1

2 CBs13p MEXy CUJION TSKECTH U Maccol Tena. Bec Tena. Pemienue 3agad o teme |
"Cuna tsoxkectu"

23 Cuna TspKecTH Ha IpyTux Iutanetax. Gu3ndyeckue XapakTepUCTUKU TIaHET 1

24 N3mepenue cwit. JluHamomeTp 1

25 Bec Tena. HeBecomocTh 1

26 CrnosxeHue IByX CUJI, HallpaBJIEHHBIX IO OJHOM NpsAMOoil. PaBHOIEHCTBYOIIAs CUIT 1

27 Pemenue 3ampau no reme "PaBHonelicTByromas cui” 1

28 TpeHue CKOJIbKEHUs U TpEHUE NOKOs1. TpeHne B IpUpoJie U TEXHUKE 1

79 Jlaboparopnas pabota «3ydueHne 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CHIIBI |
JIABJICHUS U XapaKTepa COMPUKACAIOIIUXCS TTOBEPXHOCTEI

30 Pemenue 3amau Ha onpe/eneHne paBHOAECHCTBYIOMIECH CHITBI 1

31 Pemenwue 3anay mo Temam: «Bec Tenay, «I'padudeckoe nzodpakenue cuimy, «CUib, :
«PaBHOZIEVCTBYIOIIAS CUIT»

1 KonTponpHas pabota mo Temam: «MexaHU4deckoe IBHKeHUE», «Macca, IOTHOCTHY, |
«Bec tenay, «I'padpuueckoe nzobpakenue cmn», «CUIbD»

33 Jasnenune. CriocoObl yMEHbILIEHUS M YBEIMUEHUS AaBIICHUS 1

32
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34 JlaBneHue raza. 3aBUCMMOCTb JIaBJICHHs Ta3a OT 00bEéMa, TeMIiepaTyphl 1
35 [lepenaua naBneHus TBEPABIMU TEJIAMH, KUJIKOCTAMHU U razamu. 3akoH [lackans 1
36 JlaBneHue B KUAKOCTH U ras3e, BbI3BAHHOE JICCTBUEM CUJIbI TSKECTU 1
37 Pemenne 3agau mo Teme «JlaBineHue B )KUAKOCTH U rase. 3akoH Ilackams» 1
38 Coobmmaromuecst cocyabl 1
39 I'mppasnnueckwii npece 1
40 Manomertpsl. [1opiiHeBON KUIKOCTHBIN HACOC 1
A1 Atmocdepa 3emmu. [IpudnHbl CyIiecTBOBaHUS BO3IYIITHOW 000710YKH 3eMITH. |
3aBHCUMOCTh aTMOC(HEPHOTO JaBJICHUS OT BHICOTHI HAJl YPOBHEM MODSI
42 Bec Boznyxa. ATMochepHOe 1aBlieHre 1
43 N3mepenue atmocdepnoro aasnenus. Onsit Toppuuennu 1
44 3aBHCUMOCTH aTMOC(EPHOTO AABJICHHUS OT BBICOTHI HAJl YPOBHEM MOPS 1
45 bapomerp-anepoun. AtmochepHoe AaBlieHHE Ha PA3TUYHBIX BHICOTAX 1
46 Pemenue 3amau mo reme "AtMmochepHoe naBienue" 1
47 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeN0. ApXUMeI0Ba CUIa 1
43 Jlaboparopnas pabota «OnpeneneHre BEITATKUBAIOIIECH CUIIBI, IEHCTBYIOIICH Ha |
TEJO, MOTPYKEHHOE B JKUJIKOCTbH)
49 JIaGoparopHas padota o teme «/ccnenoBanne 3aBUCUMOCTH Beca Tella B BOJAE OT |
00BbEMa MOTPY>KEHHOM B JKUJIKOCTh YACTH TEJIa»
50 [TimaBanue Ten 1
51 JlabopaTtopHas pabota "KoHcTpynpoBaHUE apeoMeTpa Ui KOHCTPYUPOBAHUE JIOJIKH 1
U omnpejiesieHue e€ rpy30no bEMHOCTH"
50 Pemenue 3agau no remam: «IlnaBanue cynos. Bo3ayxonnaBanuey, «JlaBienue 1
TBEPJBIX TN, )KUJIKOCTEH U Ta30B»
53 Mexanunueckasi pabota 1
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54 Mountgocts. EquHuIEI MOIITHOCTH 1

55 VYpok-uccinenosanue "Pacy€T MOIIHOCTH, pa3BUBAEMOM MPU MOABEME I10 JIECTHHIIE" 1 1

56 [Ipocteie Mexanu3mbl. Poruar. PaBHOBecHe cuil Ha pbryare 1

57 KonTponbHas pabota no Teme «J{aBieHue TBEpbIX TeJ, )KUJIKOCTEH U ra3oBy / |
Bcepoccuiickas npoBepouHas pabota

53 PesepHblil ypok. Pabora ¢ Tekctamu 1o Teme «/laBienue TBEPABIX Tel, KUAKOCTEH U |
ra3oB» / Beepoccuiickas mpoBepouHasi paborta

59 Prruaru B Texnuke, ObITy U nipupoje. Jlaboparopuas pabota «VccnenoBanue ycioBuit | 0.5
paBHOBECHSI phluara ’

60 Pemenue 3ana4 no teme «Y cl0BUSI paBHOBECHUS pblyara 1

61 Koadduuuent moneznoro aevictus mexannsma. JlaboparopHnas padora «M3mepenne 1 0.5
KIIJT HaKIOHHOM IJIOCKOCTH) '

62 Pemenue 3agau mo teme "Pabora, momuocts, KITJT" 1

63 Mexannueckas sHeprusi. Kunernueckas u noTeHUuanbHast SHEPrus 1

64 3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH 1
YPOK-3KCIIEpUMEHT 110 TeMe "DKCIEePUMEHTAIBHOE ONPEACIICHUE U3MEHEHUS

65 KMHETUYECKOM Y MOTEHINAJIBbHON YHEPTUU IIPU CKaThIBAHUU TEJIA 10 HAKIIOHHOU 1 1
miockocty"

66 Kontponbnas padota no teme «PaboTa 1 MOIITHOCTh. DHEPTUSI» 1

67 PezepHblil ypok. Pabota ¢ Tekctamu 1o teme "MexaHuueckoe ABHKeHHE" 1

68 Pesepubrit ypok. Pabora ¢ Tekcramu mo Teme "Pabora. MomiHocTh. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 kiacce

Ne KosmnuecTBo yacos
w/n Tema ypoka Beero Kontpoabubie  IIpakTtuyeckue
padoThI padoThI
| OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHBIC |
MOATBEPKICHUS
Macca 1 pazMep aTOMOB M MOJIEKYJT 1
3 Mogenu TBEPIOTO, )KUAKOTO B Ta3000pa3HOTO COCTOSIHUMA BEIIECTBA 1
4 OObsicHeHHEe CBOMCTB TBEPAOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSIHUI BELIECTBA |
Ha OCHOBE IMOJIOKEHUM MOJICKYJISIPHO-KMHETHYECKON TEOPUHU
5 Kpucrammmaeckue u amopdHbie Tena 1
6 CmaunBaHue U KanmwuIsipHOCTh. [loBepXHOCTHOE HATsHKEHUE 1
7 TennoBoe paclIMpeHne U CxKaTUE 1
8 Temneparypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI] 1
9 Buytpennss sueprus. CriocoObl U3BMEHEHUs BHYTPEHHEH dHepTrun 1
10 Buasl Tenonepenaun 1
1 Ypok-koHpepennus "[IpakTudeckoe NCTOIb30BaHUE TEIIJIOBBIX CBONCTB BEIIECTB | |
¥ MaTEepUANIOB B IENSIX dHEprocoOepexeHus "
12 KonndecTBo TeNMnoThl. Y ieabpHas TEMIOEMKOCTh 1
13 VYpaBHeHHe TeroBoro 6ananca. TermiooOMeH U TEeMI0BOe paBHOBECHE 1
14 JlaboparopHas pabota "HccrnenoBanue sBIeHUS TEIIOOOMEHA MPU CMEITUBAHUT | 1
XOJIOAHOM U ropsueit BoabI"
s Pacuer konmdecTBa TETIIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS Tea 1 |
BBIJICIISIEMOTO MM TPU OXJIAXKICHUU
16 JlaboparopHas pabota "OnpeneneHre yaenbHON TEIIOEMKOCTH BelecTBa" 1 1
35
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17

9Hepr1/1;1 TOILJIMBA. yI[eJ'IBHaﬂ TEIJIOTA CrOpaHus

IInaBnenue u OTBCPACBAHUC KPUCTAIUNIMYCCKUX TCII. VY nenpHas TemioTa

18
IUIaBJICHUS

19 JlaboparopHas padota "Onpenenenne yaenbHON TEIIOTH IUIaBJIEHUS JIbaa"

20 [TapooGpa3oBanue u koHaeHcanus. Mcmapenue

)1 Kunenue. Y nenpHas Temnora napooOpa3zoBaHus U KOHJEHCAIMH. 3aBUCUMOCTh
TEMIIepaTypbl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHUS

” Brnaxxnocts Bo3ayxa. JlabopatopHas padota "OnpeneneHre OTHOCUTEIbHOM
BJIQXKHOCTH BO3ayxa"

23 Pemienue 3amau Ha onpeeneHue BIAKHOCTU BO31yXa

4 [TpuHIMTIBL pabOTHI TETIOBHIX ABHraTeneii. [laposas TypOuna. J[Burarens
BHYTPEHHET0 CTOpaHus

)5 KIIJ reruioBoro auratens. TerioBsle IBUraTeNIN U 3alIUTa OKpYKaromeil
cpeabl

26 3aKOH COXpaHEHMsI U IIPEBPALLEHHs SHEPTHUH B TEIUIOBBIX MPOIECCax

7 [ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme "TeruoBele siBieHus. MI3MeHeHne
arperaTtHbIX COCTOSTHUH BeliecTBa'

)3 KonrtponsHas padorta no reme "TemsoBble sBieHus. Vi3MeHeHne arperaTHbIX
COCTOsIHUM BemecTBa"

29 DnekTpuzanus Ten. [[Ba posia dIeKTPUIECKuX 3apsiioB

30 Ypok-uccnenoBanue "IneKTpu3anus TeJl UHAYKLIUEH U IPU COTPUKOCHOBEHUN"

31 B3anmopeinicTBre 3apskeHHBIX Tell. 3akoH Kyilona

1 Onexrpuueckoe nojie. HanpspkeHHOCTH anekTpuueckoro noss. [IpuHnun
CYINIEPIO3ULNH IEKTPUUECKUX TTOJIEH

33 Hocurenu snexTpuueckux 3apsioB. JneMeHTapHbii 3apsia. CTpoeHre aToMa

36
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34

HpOBOHHHKHIIﬂHSHCKTpHKH.3aKOHCOXpaHCHHﬂSHCKTqueCKOFOSapﬂﬂa

35 Pemienue 3a1au Ha mpUMEHEHHE CBOMCTB AJIEKTPUUYECKUX 3aPsI0B

36 DNEKTPUUECKU TOK, YCIOBHUS €ro CyIIeCTBOBaHUS. VICTOUHUKH 3IEKTPUYECKOTO
TOKa

37 JlelicTBUA 2JIEKTPUYECKOTO TOKA

18 Ypok-uccnenosanue "JleiicTBUE ANEKTPUIECKOTO MOJISI HA IPOBOJIHUKHU U !
JUAJIEKTPUKH"

39 DJIEKTPUUYECKUI TOK B METAJLJIAX, )KUJKOCTAX U ra3ax

40 DJeKTpuuecKas ernb U €€ COCTaBHbIC YaCTH

41 Cuna toka. JlabopatopHas pabota "M3mepeHue u peryinupoBaHUue CUITbI TOKa" 0.5

4 DnexTpuieckoe HanpsokeHne. BompTmerp. JIaboparopaas pabota "M3mepenue u 0.5
pEryIupoBaHKE HANPSKEHUS" ’

43 CornpoTHuBiIeHUE MPOBOJHUKA. Y IEIHHOE COMPOTHBIICHUE BEILIECTBA

m JlaboparopHas paboTa "3aBUCUMOCTH dJEKTPHUECKOTO CONIPOTHUBICHUS |
MPOBOJIHUKA OT €r0 JIMHBI, IJI0IIA 1 MONEPEYHOT0 CEYeHHs U MaTepuaa”

45 3aBUCUMOCTh CHJIbI TOKA OT HalpsbkeHUs. 3akoH OMa 1715 yyacTKa IenH

46 JlaboparopHas paboTta "HccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 |
PE3UCTOP, OT CONMPOTUBIIEHUSI PE3UCTOPA U HANIPSIKEHUS HA pe3uctope”

47 ITocnenoBarenbHOE U MapaJUIEIBHOE COCTMHEHUS POBOJHUKOB

43 JlaGopaTtopHast pabota "[IpoBepka mpaBuiIa CIOXKEHUS HATPSHKEHUH TIPpU |
MOCJIEA0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB"

49 JlaboparopHas paboTta "IIpoBepka mpaBuia A CHIbI TOKA IIPU MapalIeIbHOM |
COEJIMHEHUH PE3UCTOPOB"

50 Pemenue 3agau Ha npuMeHeHue 3aKkoHa Oma 11l pa3IuyHOTO COSTUHEHUS

IMPOBOAHUKOB

37
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51

PaboTa 1 MOIITHOCTH JIEKTpUUECKOTro ToKa. 3akoH JIkoyis-Jlenna

JlaboparopHuas padota "Onpenenenue paboThl U MOITHOCTH AJIEKTPUIECKOTO

52 " 1
TOKa
53 DJeKTpUYEcKre IeTH U MOTPEOUTENN IEKTPUIEecKoil sHeprun B ObITY. KopoTkoe
3aMbIKaHUE
54 ITocTossHHBIC MarHUThI, KX B3aNMOJICHCTBHE
55 VYpok-uccnenosanue "M3ydyeHue nojaei NOCTOSIHHBIX MAarHUTOB" 1
56 MarnuTHOe nosie. MarautHoe nose 3eMJId U ero 3HaueHHe JJIs )KU3HU Ha 3emiie
57 [ToaroroBka Kk KOHTPOJILHOM padoTe Mo TemMe "DIEKTpUUECKUE 3apsiabl.
3apsiKeHHbIE Tesla U UX B3auMoaencTBUs. [10CTOSHHBIN 31eKTpUuyecKuil TOK"
KoHnTpoapHas padoTa o Teme "DIeKTpruuecKue 3apsapl. 3apsHKeHHBIC Tela i UX
58 B3auMoieiicTBus. [locTossHHBIN dnekTpudeckuii TOK" / Beepoccuiickas
IIpoBepoyHas pabora
59 PesepBuelit ypok. Pabora ¢ Tekctamu 1o teme "IloCTOSIHHBIN 3IIeKTPUYECKHiA
Tok" / Bcepoccuiickas npoBepouHas pabora
60 OmnbiT OpcTea. MarHuTHOE MOJIE JIEKTPUUECKOro Toka MaruuTHoe moJjie
KaTyIIKH C TOKOM
61 [IpumMeHeHue >neKTpOMarHuToB B TeXHUKE. JlaboparopHas padota "U3yuenue 0.5
JIEHCTBUSI MATHUTHOTO TIOJISI HA TIPOBOJAHHUK C TOKOM" '
DNEeKTpOABUTATENb IIOCTOSIHHOIO TOKA. VICIIo/Ib30BaHNeE AIIEKTPOIBUTaTENIEH B
62 TEXHUYECKHUX YCTPOUCTBaX U Ha TpaHcnopre. JJabopaTopHas pabora
"KoHcTpynpoBanue 1 usydeHue padboThl AIeKTpoABUraTess"
63 Onpitel @apanes. 3aKoH MeKTpoMarHuTHOM HHAYKIMK. [IpaBuno Jlenna
64 Onektporereparop. CrocoObl MOMyUEHHUS IICKTPUIECCKON IHEPTUH.

DIIeKTPOCTAHIINN HA BO3OOHOBIISIEMBIX HCTOYHUKAX SHEPTHUH
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65 [ToaroToBKa K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPUIECCKUE U MarHUTHBIC |
SABJICHUS"
66 KoHTtposbHas pabota 1mo Teme "DIeKTpUIeCKue U MarHUTHBIC SIBJICHUS" 1 1
67 PesepBHeiit ypok. Pabora ¢ Tekctamu o Teme "TermtoBsie siBneHUS" 1
68 PesepHbIii ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHble siBIeHUS" 1
‘ OBILIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 14.5
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9 kJacc

Ne KosnvecTBO yacoB
Tema ypoka Kontpoabusie IIpakTuyeckue
n/n Bceero
padoTbI padoTbI
1 Mexannueckoe ABuxKeHue. MarepuanbHas TOUYKa 1
2 Cucrema orcuera. OTHOCUTEIBLHOCTh MEXAHUYECKOTO IBUKEHUS 1
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBUYKEHUE 1
4 HepaBHomepHoe npsiMouHeiiHoe BrkeHre. CpelHss K MTHOBEHHAst CKOPOCTh 1
5 [IpsimonrHENHOE PAaBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE 1
6 CKopocThb MPSAMOIUHEHHOTO paBHOYCKOpeHHOTro nBrxkeHus. ['paduk ckopoctu 1
7 JlabGopaTtopHast pabdota "OrnpezesieHne yCKOpEHus Teja Mpu PaBHOYCKOPEHHOM | |
JIBUKEHUHU 110 HAKJIOHHOM MJI0CKOCTH"
8 CBoOoanoe manenue teia. OnbiTel [ammnes 1
9 PaBHOMepHOE ABHKEHUE TIO OKPYKHOCTH. [lepuon u yactora oOparieHusl. |
JIuHeHas U yriioBasi CKOpOCTH
10 LlenTpocTpeMUTENLHOE YCKOPEHUE 1
11 ITepBslii 3ak0H HproTOHA. BEKTOpP CHIIBI 1
12 Bropoii 3akon HetoToHa. PaBHOIEHCTBYIOIIAS Crla 1
13 Tperuii 3akoH Herorona. Cyneproznnus cui 1
14 Pemenne 3ana4 Ha npumMeHeHne 3aKk0HOB HproTOHA 1
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3agau no reme «Cuiia ynpyroctu» 1
17 JlaGopaTtopHast pabota «OnpeaeseHne )KeCTKOCTU MPY>KUHBDY 1 1
18 Cuna tpenus 1
19 Pemenue 3amau mo reme «Cuita TpeHUsD 1
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20 JlaGopaTtopHas pabota "Onpeaenenne kodppuiimeHTa TpeHUs CKOIbKCHUS" 1

21 Pemenue 3anau no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna tpeHus" 1

22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaJIeHUs 1

3 Ypok-koupepenius "J[BHKeHHE TEJI BOKPYT IPaBUTAIMOHHOTO IIEHTPA |
(Conneunas cucrema). ["amakTuku"

24 Pemenue 3agau no reme "Cuiia TSXKECTH U 3aKOH BCEMUPHOTO TSITOTEHUA" 1

25 ITepBas kocMu4eckas ckopocTb. HeBecoMocTh u neperpy3ku 1

26 PaBHOBecue marepuanbHOH TOUukU. AOGCOMIOTHO TBEPLOE Teno. PaBHOBecue |
TBEPAOIO TeJA C 3aKPETUIEHHON OChIO BpalieHust. MoMeHT cuiibl. LeHTp Tsxectn

7 PaBHOBecue matepuanbHOW Touku. AGCOMIOTHO TBEPIOE Teo. PaBHOBecue |
TBEPIOTO TEJIA € 3aKPEIUIEHHONW OCBIO BpaleHuss. MomMeHT cuibl. LleHTp Tspkectn

28 Pemenue 3agau no reme "MomeHT cuibl. L{entp Tsoxectu" 1

29 [ToaroroBka k KOHTPOJBHOU paboTe 1o Teme "MexaHndecKkoe ABHKECHHUE. |
B3aumopeiictBue ten"

30 KonTponbnas pabota nmo Teme "Mexanudeckoe ABMxkeHue. Bzanumoneiicteue ten" 1

31 Nmnynse Tena. UMmynbse cuibl. 3aK0H COXpaHEHUsI UMITYJIbCca. YTIPyroe u |
HEYyNpyroe B3auMoJIeHCTBIE

32 Pemenue 3anau no teme "3akoH coXpaHEHMsI UMITyJIbca" 1

33 VYpok-koH(pepennus "PeakTuBHOE IBHKEHUE B IPUPOJE U TEXHUKE" 1

34 Mexanuueckas paboTa U MOIIIHOCTb 1

35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U CHITBI TPEHUS 1

36 JlabGopaTtopHast pabota «Onpenenenne padoThl CHIIBI TPEHHS TIPU PABHOMEPHOM |
JBUKEHHUH TeJa 10 TOPU30HTATbHON TOBEPXHOCTH

37 CBs13b sHepruu u paboThl. [loTeHnnanbHas sHeprus 1

38 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUH 1
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39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 1

40 JlabopaTtopHnast pabota «M3yueHue 3akoHa COXpAaHEHUS IHEPTUN» 1

41 KonebarenbHoe IBMIKEHUE U €T0 XapaKTEPUCTHKU 1

42 3aryxatomue kojaebanus. BeiHykaeHHbie konebanus. Pezonanc 1

43 MareMaTHuecKuil U NPy KUHHBIM MasITHUKH 1

m Ypok-uccienoBanue «3aBUCUMOCTh Mepro/ia KoieOaHuil OT )KeCTKOCTH |
HPYKUHBI U MAacChl TPy3a»

45 [IpeBpaiienue 3Heprun Npu MEXaHMYECKUX KOJIEOaHUIX 1

46 JlaboparopHas paboTa «Onpeaenenre 4acToThl ¥ epruoia KoneOaHuit |
NPYKUHHOTO MasiTHUKa»

47 JlaGoparopHas pabota «IIpoBepka HE3aBUCHMOCTH TIeproia KoJieOaHuii rpysa, |
MOJIBELICHHOTO K HUTH, OT MacChl Ipy3a»

43 Mexanuueckre BosiHbl. CBOMCTBa MEXaHUUYECKUX BOJH. [IposonbHbIe U |
MIOTIEPEYHbIE BOJHBI

49 VYpok-koHpepenuus "MexaHuueckne BOJIHbI B TBEpIOM Tene. CelicMuyeckue |
BOJIHBI"

50 3ByK. PacmipocTpaneHnue u oTpakeHHe 3ByKa 1

51 VYpok-uccnenoanue "HabimojeHre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1

52 I'pOMKOCTB 3ByKa M BBICOTA TOHA. AKYCTUYECKHN PE30HAHC 1

53 VYpok-koHpepenius "YinpTpa3Byk U HHGPa3BYK B IPUPOJIE U TEXHUKE" 1

54 [TonroroBka Kk KOHTPOJIBHON paboTe MO TeMe "3aKOHBI COXPAaHEHHUS. |
Mexanuueckue KojaebaHus 1 BOJIHBI"

55 KonTponbhas pabota no Teme "3akoHbI coxpaHeHUs. MexaHndeckue KojaebaHus |
Y BOJIHBI"

56 DNEeKTPOMarHuTHOE MoJj€. DIEKTPOMAarHUTHBIE BOJIHBI 1
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57

CpolicTBa OJICKTPOMAarduTHBIX BOJIH

Ypok-konpepentus "llkana 31eKTpOMarHuTHRIX BOJH. Vcronbp3oBaHue

>8 3JIEKTPOMAarHUTHBIX BOJIH ISl COTOBOM CBA3MU"

59 VYpok-uccnenosanue "M3yueHne cBOMCTB 371€KTPOMArHUTHBIX BOJIH C TOMOIIIBIO
MoOupHOTO Tenedona"

60 Pemenue 3a1a4 Ha onpesiesieHne YacTOThI U JUTUHBI 2JIEKTPOMAarHUTHON BOJIHBI

61 DnekTpoMarHuTHas nmpupoza ceera. CKopocTh cBeTa. BosHOBBIE CBOMCTBA CBETa

& Hctounuku ceera. [Ipsmonuneiinoe pacnpoctpaHeHue ceera. 3armenus ConHia
u JlyHsl

63 3aKoH OTpa)xeHUs cBeTa. 3epkajia. PemeHue 3a1ay Ha IpUMEHEHHUE 3aKOHA
OTpaKeHHsI CBETa

64 [Ipenomienue cBera. 3aKOH MPEIOMIICHUS CBETA

65 [TonHOE BHYTpeHHEe OTpakeHue cBeTa. Vcronbp30BaHue MOJHOTO BHYTPEHHETO
OTpPaKeHUS B ONTHYECKHUX CBETOBOAAX

66 JlabGopaTtopHast pabota "HccnenoBanue 3aBUCUMOCTH yTiia IPEIOMIICHUS
CBETOBOTO JIy4a OT yTIJIa MMaJIeHUus Ha TpaHuIle "BO3ayX-cTexiao""

67 VYpok-koHpepenius "Mcnonb30BaHre NOJTHOTO BHYTPEHHETO OTPAKEHMUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

68 JIunzel. OnTryeckas cuiia JIMH3bI

69 [TocTpoenue n3o06pakeHul B IMH3aX

70 JlaboparopHas pabota "Onpenenenue (GOKYCHOTO PacCTOSTHUS M ONTHYECKON
CHJIBI cOOMparoLIei TH3bI"

71 VYpoxk-koHpepennus "OnTuyeckre TUH30BbIC TPHOOPHI"

72 I'ma3 kak onrtuueckas cucrema. 3peHue

73 VYpok-koHpepennus "ledextsl 3penus. Kak coxpanuts 3penue"
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Paznoxenue 6emnoro cBera B criekTp. OnbiThl HetoToHa. CrioskeHne

7 CIIEKTpaJbHBIX LIBETOB. [{ucnepcus cera !
75 JlaGopaTtopHast pabota "OIBITHI 110 Pa3I0KEHUIO OEJI0T0 CBETA B CIIEKTP U |
BOCTIPUATHUIO LIBETA IPEIMETOB MPU UX HAOIIOJEHUH Yepe3 1[BETOBbIE (GUILTPHI"

76 VYpoxk-nipaktukyMm "BoJHOBBIE CBOWCTBA CBETa: AUCIIEPCHsl, UHTEpdepeHus 1 |

mudpaknus'
77 OmneiTel Pe3epdopna u mianeTapHasi MOJIeb aTOMa 1
78 IToctrynater bopa. Moaens atroma bopa 1
79 Hcnyckanue u norjiouieHre ceera atoMoM. KBanTel. JInHeuaTsie CIEKTPhI 1
80 VYpok-npaktukym "HabitoeHne CieKTpoB UCITyCKaHUs" 1
81 PagnoaxTuBHOCTE U €€ BUIEI 1
82 Crpoenue atomHoro siapa. Hykinonnas mozens 1
83 PanuoaxTuBHbIe npeBpaienus. M3oromnsl 1
84 Pemenue 3anau no teme: "PaguoakTuBHbIE IpeBpalieHus” 1
85 [Tepuoxa monypacmnana 1
26 Ypok-koHpepenus "PagunoakTHBHBIC U3TYyYSHHS B IPUPOJIE, METUITUHE, |

TeXHUKe"
87 Snepuble peakiuu. 3aKOHBI COXPAaHEHUSI 3aPSA0BOTO0 U MaCCOBOTO YHCE 1
88 DHeprusi CBsI31 aTOMHBIX si7iep. CBsA3b MAacChl U SHEPTUU 1
89 Pemenue 3amau mo teme "Anepueie peakiun” 1
90 Peakuuu cunrtesa u nenenus saep. Mcrounuku sueprun CosiHLA U 3BE3]T 1
01 Ypok-koHpepennus "Aneprnas suepreTrka. J{edcTBUS paTu0aKTHBHBIX 1

W3JIy4€HHUI Ha )KUBbIE OPraHU3MbI"
90 [ToaroToBKa K KOHTPOJIBHOM paboTe Mo TeMe "DIEKTPOMArHUTHOE TIOJIE. |

DneKTpoMarHuTHbIE BOJHBI. KBaHTOBEIC siBiIeHUS "
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93 KoHnTtposbHas padoTta mo teme "DIeKTPOMarHUTHOE T0JIe. DJIEKTPOMarHuTHhIC |
BOJIHBI. KBaHTOBBIC sIBICHUS"
[ToBTOpenue, 0600meHue. JlabopatopHsie paboThI MO Kypcy "B3anMopeiicTeue
94 rer" 1 1
95 [ToBTopenue, 0600IeHNe. Pernienne pacueTHBIX U Ka4eCTBEHHBIX 33/1a4 110 TEMe 1
"TemnoBsbie mpoiecch”
96 [ToBTOpenue, 06061eHue. Pemenne pacueTHbIX U Ka4YeCTBEHHBIX 3a/1a4 110 TeMe |
"KII/] TermoBbIx aBurarenei”
97 [ToBTOpenue, 06061eHue. Penenne pacueTHbIX U KaYeCTBEHHBIX 3a/1a4 110 TeMe |
"KII/I anexTpoycTaHOBOK"
08 [ToBTOpenue, 0606menue. Jlaboparopusie paboThl o Kypey "CBEeTOBEIC | |
sBICHUS"
99 [ToBTOpenue, 06o6menue. Pabora ¢ Tekctamu o Teme "3aKOHbI COXpaHEHUS B |
MexaHuke"
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu no teme "KoneGanust 1 BOTHBI" 1
b
101 [ToBTOpenue, o6o6menne. Pabora ¢ Tekcramu o Teme "CBETOBBIC sIBIICHUS" 1
102 [ToBTOpenue, 0606meHue. Padora ¢ Tekctamu no Teme "KBaHToBas U simepHast |
¢uzuka"
‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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