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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o (Qu3MKe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHON Tporpammbl, npexacraBieHHbx B OI'OC OO0, a Takke ¢ ydéroMm
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmmu mnpenojaBaHus y4eOHOTO
npenmera «Pu3nKa.

Copepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW T'PaMOTHOCTH OOYYAlOIIMXCS U OpraHMU3alfi0 M3ydeHHs (PU3MKU Ha JesITebHOCTHOM
ocHoBe. B mporpamme mno ¢u3HMKe YYUTHIBAIOTCS BO3MOXXHOCTH YYEOHOrO IpenMeTa B
peamu3anuu TpeboBannii PI'OC OOO K MmIaHUPYEeMBbIM JUYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHs, a TakKe MEXKIPEJIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.

[TporpamMa 1o (M3MKe ycTaHABJIMBAeT paclpeneieHrne y4eOHOro mMaTepualia 1o TojaaMm
oOydenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCJIENOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSA [PEAMETHOTO COJECpX,aHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEHN 00yYarouXcs.

[Tporpamma o ¢u3uke pazpaboTaHa ¢ HENbI0 OKa3aHUS METOANYECKON MOMOIIN YIUTEIIO
B CO31aHUU paboyel MPorpaMMBbI 10 y4eOHOMY MTPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM JIsi €CTECTBEHHOHAYYHBIX y4EOHBIX MPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SBICHUM, N3Y4aeMbIX XUMHUEH,
Ouosnorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPEeIoCTaBisieT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeEToja
MO3HAHUS, TO €CTh CII0C00a MOMYYCHHUS JOCTOBEPHBIX 3HAHUI O MHpe.

Opna W3 rMaBHBIX 3a/1a4 (pu3Mveckoro oOpa3oBaHHs B CTPYKType oOIIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAaHMHM E€CTECTBEHHOHAYYHONW T'PAMOTHOCTH M HWHTEpeca K Hayke Yy
oOyJaronuxcs.

N3yuenne ¢u3ukum Ha 0a30BOM YpOBHE MPEIOIAracT OBJIAACHHUE CIEAYIOIIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

Hay4YHO OOBSCHSTH SIBJICHUS;
OLIEHUBATh U IOHUMAaTh 0COOEHHOCTH HAayYHOT'O MCCIIEeIOBAHMUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbBIE 10KA3aTEIbCTBA JISl TIOJyYEHUS BBIBOJIOB.

[lenu wm3yueHust (U3MKM HAa YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs ONpEIEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Koimermn MunncreperBa mpocsenieHust Poccuiickonn @epepannuu
(mportokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun usyvyenus puznku:
npuoOpeTeHne HHTepeca M CTPEeMJIEHUs OOy4aroIlMXcs K HaydyHOMY M3YYEHHUIO MPUPOJIH,
Pa3BUTHE UX UHTEIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIe NMO3HAHMs U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHHS MaTepuu
U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

(dbopMHpoBaHUE TPEICTaBICHUH O posd (PU3MKHM AJS Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE NPEJICTABICHUH O BO3MOXXHBIX cepax Oyaymied mpopeccHOHaIbHON NesTeTbHOCTH,
CBSI3aHHOM C (PM3UKOM, MOATOTOBKA K JajbHEIIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHre STUX Lened mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIETo
o0pa3oBaHus 00€CIIeUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:
npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHHM BEIIECTBA, O MEXAHWYECKHX, TEIJIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;




npuoOpeTeHne yMEHUI OmMHChIBaTh M OOBSACHATH (DU3UYECKUE SBICHHUS C HCIIOJIb30BaHUEM
MOJTYyYECHHBIX 3HAHUM;

OCBOCHHME METOOB PELICHUs MPOCTEUIIMX PACUETHBIX 33[ad C HMCIOJb30BaHHEM (U3NYECKUX
MOJIeJIel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOJIOAAaTh NPUPOAHBIC SIBICHUS ¥ BBIIOIHATH ONBITHI, J1A0OPATOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIIEA0BAHUS C UCIOIb30BAaHUEM U3MEPUTEIHHBIX PUOOPOB;
OCBOEHHUE MPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHUS, BKITFOYAst HHPOPMAITUIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATIU3 U KPUTUYECKOE OlICHMBaHHe HH(OpMaIINH;
3HAKOMCTBO €O cdepamu TpodecCHOHANBHON eATEIBHOCTH, CBS3aHHBIMU C (H3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha u3ydenne ¢usuku (0a30BBIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro OOpa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Helleq0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).
[Ipennaraemselii B mnporpamMMe mo (usuke nepeyeHb J1aOOpPaTOpPHBIX pabOT M ONBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOpaTOpPHBIX PadOT |
OTIBITOB C YU4ETOM UHIUBUYaJIbHBIX OCOOCHHOCTEH 00Yy4arOIInXCsl, CIIUCKA SKCIIEPUMEHTAITBHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOTO FOCYJapCTBEHHOTO dK3aMeHa Mo (hH3HKe.
COILEPKAHUE OBYYEHUSA
7 KUIIACC

Pa3znen 1. ®us3uka u eé poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usuka — Hayka o npupozae. SAsnenus npupoasl. U3NYECKHUE SBICHUS: MEXAHUYECKHE,
TEIJIOBBIE, IEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMWYMHBL. M3mepenne Qusnueckux BenuunH. Duzmueckue MPUOOPEHIL.
[Torpemnocts n3MepeHuil. MexayHapoiHas cucTeMa €IMHUIL.

Kak ¢wusuka m npyrue ecTecTBEHHBIE HAyKH HM3Y4arOT MpUpoAy. EcTecTBeHHOHAYWHBIH
METOJl TO3HaHWs: HaOJIOJeHHE, MOCTAHOBKA HAYyYHOTO BOIPOCA, BBIIBIKEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEPKE TIHUIOTE3, OOBsACHEHHE HabmrogaeMoro spieHus. OnucaHue
(bU3MUeCKUX SBICHUH C ITOMOLIBIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. Owusuveckue MpUOOPHI U TPOLEAypa MPSMBIX W3MEPEHHH aHAJOTOBBIM W IH(POBHIM
npuOOpoOM.
Jlabopamopnuvie padbomot u onvimol.
OnpezneneHue LEeHbI JIIEHUS KalIbl U3MEPUTEIBHOT0 MpUodopa.
N3mepenne paccTOSTHUN.
N3mepenune 06bEMa KUIKOCTH U TBEPAOTO TeJA.
Omnpenenenue pasMepoB MaybIX TE.
W3mepenne TtemmepaTypsl IpU IIOMOIIM JKUIAKOCTHOIO TEPMOMETpAa M JaT4MKa
TEMIEPATYpPHI.
6. IlpoBemeHue wuccreoBaHUs MO MPOBEPKE THIOTE3bl: JNANbHOCTh MOJETA IIapHKa,
MYIEHHOTO TOPU30HTAJIbHO, TEM 00JIbIlIe, YeM OOJIbIIIE BHICOTA MTyCKa.

Pasnen 2. [IepBoHavaibHbIe CBeIeHUs 0 CTPOEHMH BelleCTBA.

CtpoeHue BemiecTBa: aToOMbl M MOJIEKYJbl, HUX pa3Mepbl. OIBITH, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBmxenne dvactuil BemecTBa. CBsSI3b CKOPOCTH JABMKEHHUS YACTHI[ C TEMIIEpaTypoil.
bpoyHoBckoe paBmwxkenue, auddysus. B3aumonelcTBHEe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBaHUE.

ArperaTHple COCTOSIHMSI ~ BEIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH UM TBEPIBIX
(kpucTayminyeckux) Ted. B3anMoCBs3b MEXIy CBOMCTBAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U MX aTOMHOMOJIEKYJSIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BOJIBI.

Hemoncmpayuu.
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1. HaOGmronenue GpOyHOBCKOTO JABHXKCHHS.

2. HaGmonenue nuddysuun.
3. HaOmionenue sBICHMA, OOBSICHSIOIIUXCS MPHUTHKEHUEM WM OTTATKUBAHUEM YaCTHIL
BEIIIECTBA.

Jlabopamopuvie pabomul u onvimel.

1. Omnenka quamerpa aToMa METOJIOM PsZIOB (C HCTOJIb30BaHUEM (oTorpaduii).
2. OmbITh IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHne U B3auMo/ieiicTBHE TeJl.

Mexanuyeckoe pABuxkeHue. PaBHOMepHOE W HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacu€r myTu U BpeMeHU JABUKECHUSL.

SIBnenne wHepuuu. 3aKkoH WHEpUUH. B3aumonelcTBHe Tell Kak MNPUYMHA W3MEHEHMS
CKOpOCTH JBMXKEHHMS Tel. Macca kak mepa uMHepTHocTH Tena. IlnoTHocTh BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIeCTBA.

Cuna xak XxapakTepucTHka B3auMmonencTBus Tes. Cuia ynpyroctd M 3akoH ['yka.
W3mepenne cuibl C NOMOIIBI JUHAMOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec tena. HeBecomocTs. CriodkeHue Cuil, HalpaBJIEHHBIX IO
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKONbXEHHUSI U TPEHUE MOKOSI.
Tpenue B npupoe U TEXHUKE.

Hemoncmpayuu.
Habumronenne MexaHn4ecKoro IBUKEHUS Tena.
N3mepenne ckopoCcTH IPSIMOJIMHEUHOTO IBUKEHHUS.
Habumronenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TETl.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnuvie padbomot u onvimol.
1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JBHKEHHUs (IIapuKa B SKUIKOCTH, MOJEIU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmpeneneHue cpeiHel CKOPOCTH CKOJBXKEHHs Opycka HIIM IIapuka IO HAKIOHHOMN
MJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTsikeHUus (meopmManuu) TPYKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JTEMOHCTPHUPYIONIME 3aBUCHMOCTh CHJIBI TPEHHSI CKOJBKEHHUs OT Beca Tejla U
XapakTepa COIMpPUKACAIOUIUXCs TOBEPXHOCTEM.

Pa3nen 4. /laBiieHue TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenne. CiocoObl yMEHBIIICHHSI M YBEIHUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00béMa, Temnepatrypsl. [lepenava naBneHus TBEPABIMU TEIaMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [TneBMarnueckue mMamuHbl. 3aBUCHMOCTDH AABICHUS KUAKOCTH OT
rnyounbsl.  ['mapocratmdeckuit  mapamokc. CooOmarommecs cocyabl. [ uapaBaudeckue
MEXaHU3MBI.

AtMmocdepa 3emuin u armocdepHoe naBieHue. [IpUuMHBI CyIIeCTBOBaHMS BO3AYIIHOMN
ob6omnouku 3emmu. OmnbiT Toppuyermnu. M3mepenue atmocdepHOro naBieHHs. 3aBUCHMOCTH
atMocepHOTO JIaBieHUsI OT BBICOTHI HaJa YypoBHeM wmops. I[Ipuboper isi u3MepeHus
aTMoc(hepHOTo JaBICHHUS.

JlelicTBHE )XUIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITaikuBaromas (apxumMe10Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucuUMOCTH JaBJICHUS Ta3a OT TEMIEPATYPHI.
2. Tlepenaua maBieHUs )KUIKOCTHIO U TA30M.
3. Coobmmaromuecs: CoCybl.
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I'mpapaBamyeckuit mpecc.

[IposiBneHue necTBus aTMOCHEPHOTO JTABJICHHS.

6. 3aBHCHMOCTH BBITAJIKUBAIOIICH CUJIBI OT 00BEMA MOTPYKEHHON YACTH TEJa U TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue mnaBaHus TeN: IUJIaBaHUE WM TOTPYKEHHE Ted B 3aBUCUMOCTH OT
COOTHOUICHUS IVIOTHOCTEN TeNa U JKUIKOCTH.

Jlabopamopnwvie pabomot u onvimeol.

1. HccnemoBanue 3aBUCMMOCTH Beca Tela B BOAe OT 00bEMa MOrpYKEHHOH B KHIKOCTh
YacTH TeJa.

2. OmpeneneHue BBITAIKUBAIONICH CWIBI, JCHCTBYIONMIEH Ha Telo, MOTPYXKEHHOE B
KUJKOCTb.

3. TIpoBepka HE3aBUCHUMOCTH BBITAJTKUBAOIICH CHIIBI, CHCTBYIOMIEH HA TEJIO B JKUIKOCTH,
OT Macchl TeJna.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJKHUBAIOIIEH CUIIbI, JEHUCTBYIOIIEH Ha
TEJNO B KUIKOCTH, OT 00BbEMA MOTPYKEHHOM B KHMJIKOCTh YAaCTH TejJa U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMpPOBaHHE JIOAKHM U OIpelaeieHue eé
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIHOCTh. JHEpPrus.

Mexanunueckast pabora. MOIIHOCTb.

[TpocThie MexaHU3MBI: phIuar, 0JIOK, HAaKJIOHHAs II0CKOCTh. [IpaBuiio paBHOBeCHs pbIyara.
[IpumeHeHue mnpaBuiia paBHOBECHsI pbluara K Osoky. «3ojotoe mpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noteHiuai€bHas 3aeprus. IIpeBpanienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padbomovt u onvimol.

1. Ompenenennie pabOTBI CUTBI TPEHHS TPU PABHOMEPHOM JABIDKEHMHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KITJ] HakTOHHOHN TITIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUS] MEXaHUYECKOU SHEPTHH.

8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUHU CTpoeHHs BemiecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOW TEOPHH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOr0 COCTOSIHUN BellecTBa. Kpucramiyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJOKEHUN
MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. (CMauumBaHWE M KanmWUIAIpHbIE siBlieHUs. TeruoBoe
pacIIMpEHNE U CKATHE.

Temneparypa. CBsA3b TeMmmeparypbl CO CKOPOCTbIO TEIUIOBOTO JIBMJKEHMSI YacTHIL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUSI BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Busl Temonepeaayu: TeIONPOBOIHOCTh, KOHBEKIHS, U3TyUYECHHUE.

KonuuectBo TemnoTel. YnenbHas TEMJIOEMKOCTh BellecTBa. TemaooOMeH U TErIOBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OamaHca. [lnaBneHue M OTBepJeBaHUE KPUCTALTMYECKHUX
BEIIECTB. YeNbHas TemioTa 1aBieHus. [lapooOpa3oBanume u KoHueHcanus. Vcmapenue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEMIIEpaTypbl KHWIIEHUS OT
aTMoCc(epHOTO TaBJICHHUS.

Bnaxnocts Bo3ayXa.
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DHeprus TOIIUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner pabotel TeroBeix apurareneit KIIJ TemmoBoro psuratens. TeroBbie
JIBUTATENIN U 3aLUATA OKPYKAIOIIEH CPEIBL.
3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX IPOLECCaXx.

Hemoncmpayuu.
Hab6nronenne OpoyHOBCKOTO JABUKEHUS.
HaG6mronenue nuddys3un.
Habmroienue siBieHnii cMauMBaHUsI U KaWUTSIPHBIX SIBJICHUIA.
HabGntonenue TeniaoBoro pacuimpeHus Tel.
V3meHeHune AaBlieHus Ta3a pu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTypsl.
Bunb! Teruionepenaun.
OxJakJIeHHe MpU COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUJIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.
11. HaOnroneHue KUIIEHUS.
12. HalGuroieHre IOCTOSTHCTBA TEMITepPaTyphl TIPH TIIABJICHUU.
13. Mozeny TeIOBbIX IBUTaTENEH.
Jlabopamopusie pabomsl u onvimol.
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornpezenienne 1aBieHUs BO3AyXa B OJJIOHE IINPHUIIA.
OnbIThI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh JaBIEHUS BO3AyXa OT ero o0béma u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka THMOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA IKUAKOCTU B
TEPMOMETPUUECKOU TPYOKE OT TeMIlepaTyphbl.
7. HaOmromenue m3MeHEHUs] BHYTPEHHEHW SHEPrUM Tela B pe3yibTaTe TEIJIoNepeaayd U
paboThl BHEIITHUX CHII.
8. HccnenoBanue siBJIeHHS TEIIIOOOMEHA MIPHU CMENIMBAHUH XOJIOIHOM U ropsiueld BOJBI.
9. OmpexneneHue KOJIMYECTBA TETUIOTHI, TOJYYEHHOTO BOJIOH IIPH TEINIOOOMEHE ¢ HATPETHIM
METAJUIMYECKUM [IUINHAPOM.
10. Onpenenenne yaenpHON TETTIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mnpoiecca uCapeHusl.
12. OmnpenienieHre OTHOCUTEBHON BIQXKHOCTH BO3TyXa.
13. Omnpenenenuie yaeabHOM TEIUIOTHI MJIABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Ten. /[Ba poja 3yeKTpUUeCKMX 3apsioB. B3ammopeicTBue 3apsKeHHBIX
ten. 3akoH Kymona (3aBUCHMMOCTBH CHJIBI B3aMMOJEHCTBUSI 3apsSKEHHBIX TET OT BEITUYMHBI
3apsiIOB U PACCTOSIHUS MEXY TEIAMM).

OnekTpuueckoe mosie. Hanmpsoxk€HHOCTH anekTpudeckoro mois. [lpuHmmn cynepno3unun
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTAPHBIN 3JeKTpuueckuil 3apsan. CTpoeHwue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsijia.

DNEeKTPUUECKH TOK. YCJOBHS CYIIECTBOBAHHUS DJIEKTPUUYECKOTO TOKa. VICTOYHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHHUTHOE).
DJIEKTPUYECKUH TOK B )KUJAKOCTAX U razax.

Onektpuueckass uenb. Cuna Toka. DiekTpuueckoe HamnpsbkeHue. ConpoTUBIICHHE
MPOBOJHMKA. YIEIbHOE CONPOTUBICHUE BemecTBa. 3akoH Owma Ui  yd4acTKa UEMH.
[locnenoBarenbHOE U MapaieIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTbH AneKTpuyeckoro Toka. 3akoH Jlxoymns—JleHua. DnekTpudyeckue Henu
U TIOTpeOUTENH IEKTPUIECKON dHEpTuH B ObITY. KOpoTKOE 3aMbIKaHHE.

CoNo~WNE
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ITocrossHHBIE MarHuThl. B3auMOJelCTBUE MOCTOSAHHBIX MAarHUTOB. MAarHuTHOE MoOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoE mose
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO Toka. lcnosb3oBaHue
AJIEKTPOJIBUraTesIeH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaned. SBieHwe dneKTpoMarHUTHOM — wHAyKuuu. IIpaBuno  Jlenua.
Onekrporerepatop. CrocoObl TONyYEHUS DIIEKTPUYECKOW HHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

OneKkTpu3anus Ted.
JBa pojia aIeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsHKCHHBIX TEI.
VY CTpoicTBO U IEMCTBUE AIEKTPOCKOTA.
DJNIEeKTpOCTaTUYECKAsE UHTYKIIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/I0OB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cToYyHNKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHune cuiibl TOKa aMIIEpMETPOM.
. I3mepeHue 3JeKTpuYeCcKOoro HarpsKeHUs BOJIbTMETPOM.
. Peocrat u marazuH COnpOTHBIICHUM.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MopenvupoBaHue HEBO3MOXKHOCTH Pa3/ICIICHUs MOJTOCOB MarHuTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnbIT OpcTena.
. MarauTHoe noJjie Toka. JJIeKTPOMAarHurT.
. JlelicTBuE€ MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbrTer @apagest.
. 3aBUCUMOCTH HaIpaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.
OnBITHI MO HAOTIOEHUIO DNIEKTPU3AIIUU TNl MHAYKIUEH U PU COMTPUKOCHOBEHUH.
UccnenoBanue neicTBUS JIEKTPUUECKOTO TOJISI HA TPOBOIHUKH M TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHue CHIIBI TOKA.
N3mepenne u peryaupoBaHue HaIpsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHJTBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOPeE.
7. OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTH JIEKTPHUECKOTO COMPOTUBIICHUS MPOBOTHUKA
OT €ro JJIMHBI, IJIOIA/IA MTONEPEUHOI0 CEYEHUSI U MaTepHala.
8. TIpoBepka mpaBwiia CIOKEHUS HAMPSHKCHHWHA TPU MTOCIICOBATEILHOM COCTUHEHUH JBYX
PE3UCTOPOB.
9. Tlpomepka mpaBwIIa JUIS CHIIBI TOKA MPH MapauUIeTLHOM COSTMHEHUN PE3UCTOPOB.
10. Ompenenenuie pabOTHI ANEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIAEIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, HIYILETO Yepe3 JIAMIIOYKY, OT HANpPsDKEHUS Ha
HEH.
13. Onpenenenue KIIJl narpeBares.
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14. UccnenoBanue MarHUTHOTO B3aMMOJEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yueHre MarHuTHOrO TMOJS MOCTOSIHHBIX MArHUTOB IpPU HMX OOBEAMHEHUM U
pa3leIeHun.

16. UccnenoBanue AeHCTBUS 2JEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYUIKA C TOKOM H
Mar"urTa OT CUJIbl TOKAa U HaIIPABJICHUS TOKA B KaTYyIIIKE.

18. M3yuenne AelicTBUS MarHUTHOTO IOJISt HA TPOBOJIHHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl 3JIEKTPOIBUTATEISL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITBl 1O HUCCIIEAOBAHUIO SIBJICHUS SJIEKTPOMAarHUTHOW HWHAYKLHMM: HCCIIEAOBaHHUE
VU3MECHEHUH 3HAYEHUs U HAIIPaBJICHUS NHIYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe amwkeHune. MartepuanbHas Touka. Cuctema orc4yéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO JBHKEHMs. PaBHOMepHOe mpsMoiuHEHHoe aBukeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABM>KeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tella IPU HEPAaBHOMEPHOM
JBHKCHUH.

Yckopenue. PaBHoyckopeHHOe npsiMoiiMHelHoe 1BrxkeHne. CBoboaHoe naaenue. OnbIThl
[Nanunes.

PaBHOMepHOE JBMXKEHUE 1O OKPY)XHOCTH. Ilepmon u yacrora oOpamienus. Jluneiinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTPEMUTENIBHOE YCKOPEHHE.

IlepBoiii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Hptorona. [lpuniun
CYNEPIIO3UIUHN CUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: CWila TPEHUS CKOJIBXXECHHSA, CHJIa TPEHUS
IIOKOS1, APYTHE BUBI TPEHUSL.

Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOrO NaJeHHs.
JBuxenue 1iaHer Bokpyr Connua. IlepBas kocmuueckas ckopocTs. Hesecomocts u
[epErpys3KHu.

PaBHOBecue MarepuanbHOI TOUKU. AOGCOIIOTHO TBEPIOE Teno. PaBHOBecue TBEpAOTO Tena
C 3aKPEINIEHHON OCBIO BpaueHus. MomeHT cuibl. LIeHTp TskecTH.

Umnynec Tena. M3MmeHenne ummynbca. MMmynbe cuibl. 3aKOH COXpaHEHUsI UMITYJbCa.
PeakTuBHOE IBUKCHHE.

Mexannueckass pabota ¥ MOIIHOCTb. Pabora cui TsikecTH, ynpyroctd, TpeHus. CBs3b
sHepruu u pabothl. [loTeHLmanbHas SHEprus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus ckartoi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAaHEHHSI MEXaHUYECKON YHEPTHUH.

Hemoncmpayuu.

1. HaOnroneHue MeXaHUYECKOIO IBUKEHMS Tella OTHOCUTENBHO PAa3HbIX Tel OTCUETA.

2. CpaBHeHHE TyTeW W TPACKTOPHHA IBM)KEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH B YCKOPEHUS TPSMOIMHEHHOTO JBUKCHUSI.

4. WccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaOmroneHue NBMKSHUS Tea 1O OKPY>KHOCTH.

6. HaOmoneHne MexaHWYECKHMX SBJICHHM, MPOUCXOAAIMX B cucTeMe oTcuéra «Temexkar
pyu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBbHO KaOuHeTa PU3UKU.

7. 3aBHCHMOCTBH YCKOPEHHS Teja OT MaccChl Teja U AEUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEI.

9. H3meHneHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysIbCca MPH B3aUMOICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa IPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMIysabca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.




14. HaGmroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON YHEPTUHU TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MEXaHUIECKOW SHEPTUH MPH JBIKCHUH TeJla O] ICWCTBUEM TIPYKHHBI.

Jlabopamopnwvie pabomovt u onvimeol.

1. KoncTpyupoBaHue TpakTa A pa3roHa W JalbHEHWIIEro paBHOMEPHOTO JBHKCHHS
HIapUKa WIH TEIEKKH.

2. OmnpeneneHue CpenHEH CKOPOCTH CKOJBKEHUS Opycka WM [BWKCHHS LIapUKa IO
HAKJIOHHOM IJIOCKOCTH.

3. OmpeneneHne YCKOpEHHsl Tela TNPH PAaBHOYCKOPEHHOM JBIDKEHHHM I10 HAaKJIOHHOM
MJIOCKOCTH.

4. WccrnenoBaHue 3aBHCHMOCTH IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBM)KEHUH 0e3
HAYaJIbHOM CKOPOCTH.

5. TIpoBepka rumoTessl: €Clii IpU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 Ha4aJbHOM CKOPOCTH
IIyTH OTHOCSITCS KaK Psii HEUETHBIX YUCEIN, TO COOTBETCTBYIONINE IPOMEKYTKA BPEMEHU

OJTMHAKOBEI.

6. HccrnemoBaHue 3aBUCHMMOCTH CHJIBI TPEHHUS CKOJIBKCHHS OT CHIBI HOPMAJIBHOTO
JTaBIICHUSL.

7. Omnpenenenue k03 PUIHEHTA TPEHUS CKOIBXKEHUS.

8. OmnpeneneHne KECTKOCTH NPYKUHBL.

9. Ompenenenue paboOThl CHUIIBI TPEHHS TMPU PABHOMEPHOM JABW)KCHMHM Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenrie  pabOTHl CUJIBI YOPYTOCTH IMpH MOABEME Tpy3a C HUCHOIB30BaHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

11. 3y4yeHnue 3aK0HA COXPAHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe aBmxenue. OCHOBHBIC XapaKTEPUCTHKU KOJeOaHWI: MEpUOM, 4YacToTa,
aMmIMTyna. Marematndeckui W NPY)KUHHBIA MasTHUKW. IIpeBpamieHue 5sHeprum Ipu
KoJIe0aTeNbHOM JIBUKEHUU.

3aryxaromue kojebanus. BeiHykneHHble konebanus. Pesonanc. MexaHndecKkue BOJHBI.
CBolicTBa MeXxaHN4eCKUX BOJIH. [IpoiosibHBIE U TOnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHHs. MexaHn4ecKue BOJHBI B TBEPIOM TEJI€, CEICMUYECKUE BOJTHBI.
3ByK. I'poMKOCTB 3ByKa M BbicOTa ToOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 Mo 1eHCTBUEM CHJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGnroneHue BBIHYX/IE€HHBIX KOJeOaHUI U pe3oHaHca.
Pacripoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENHN).
HaOGnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimel.
Omnpenenenne 4acToThl U Meproia KojeOaHuii MaTeMaTHYecKoro MasTHHKA.
OnpezneneHye 4acTOTHI U MEpHOJia KoleOaHUH PY>KUHHOTO MasTHUKA.
3. HccrnenoBanme 3aBHCHMOCTH TE€pHOAa KOJIEOAHWI MOJBENIEHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnenoBaHue 3aBHCHUMOCTH MepHoja KoyieOaHUM NpPYyKMHHOTO MasiTHUKAa OT Macchl

rpysa.
5. TlpoBepka HE3aBUCUMOCTH MeproIa KojleOaHU Tpy3a, MOABEIIEHHOTO K HUTH, OT Macchl

rpysa.
6. OnBITHL, JEMOHCTPHPYIONINE 3aBUCHMOCTD MEPHO/Ia KOJICOaHUH MPYKHHHOTO MasiTHHKA
OT Macchl Ipy3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yCKOpEHHUsSI CBOOOHOTO TafCHUSI.
Pa3nes 10. Dy1eKTpOMAarHuTHOE 110J1€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
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ONEKTPOMarHUTHOE I0JIe. ODJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. llkana 31eKkTpoMarHuTHbIX BOJH. Vcronb30BaHUEe 3JEKTPOMArHUTHBIX BOJH AJIE COTOBOM
CBSI3HU.

DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoOBbIe cBOCTBA CBETA.

Hemoncmpayuu.

1. CsaoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBa CBETA.

Jlabopamopnwvie pabomot u onvimeol.

1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TenedoHa.

Pa3zgen 11. CBeToBLI€e IBJICHUS.

JlyueBasg mopens cBera. Mcrounuku cera. IIpsAMOIMHENHOE pacrpoOCTpaHEHHUE CBETA.
3atmenust Connia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.

[Tpenomiienue cBeta. 3aKOH NpesnomieHus cBera. [logHOe BHyTpeHHEe OTpakeHUE CBETa.
Hcnonp30BaHre NOTHOTO BHYTPEHHETO OTPAXKEHHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox mydeir B smH3e. Onrtuyeckas cucrema (oToanmapara, MHKPOCKONA |
Teneckorna. ['1a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTbD.

Paznoxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. CliokKEeHHE CIIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceTta.

Hemoncmpayuu.
[TpstmonMHEHOE pacipoCTpaHEeHHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTu4eckuii CBEeTOBO/I.
Xon styueit B coOnparomiei JmHse.
Xop J1ydeil B paccenBarolei JIMH3E.
[TosryueHnue n300pakxeHUi C MOMOILBIO JIUH3.
. Ipunnun neiictBus ¢oToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.
10. Mogens riaza.
11. PaznoxxeHue 6enoro cBeTa B CIEKT).
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHUsI CBETOBOTO JIydya OT yrJia MaJeHusl.
N3yueHne xapaKTepUCTHK U300pakeHus MpeIMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMJIEHUS CBETOBOTO Jiyda OT yrja MaJeHus Ha
IPaHULIE «BO3YX—CTEKIIO».
[Tomy4yenue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIEH JINH3BI.
OnBbITHI IO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.
OnbITBl MO BOCHPUATHIO IIBETa MPEIMETOB NpPU HUX HAOIIOICHUU 4Yepe3 IIBETOBBIC
(GUIBTPBIL.
Pa3znen 12. KBanToBble sIBJIEHHUS.
OmneiTel Pesepdopaa u mmanerapHas Mmoaens atoMa. Mogens atoma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBauThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- W ramma-uzmydeHus. CTpoeHHWE aTOMHOTO Sapa.
HyxnonHnas wmognens aromHoro sapa. Mszoromel. PaanoaktuBHble mnpeBpamieHus. llepuon
MOJTypacnaia aTOMHBIX sIJIEp.

SnepHble peakiy. 3aKOHBI COXPAaHEHUS 3aps0BOT0 U MacCOBOIO YMCEN. DHEPIrHs CBS3U
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHus sjep. Mcrounuku
sHeprun CosHIA U 3BE3 .

Snepnas sHepreTuka. JIecTBUA paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
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CrHexTpbl U3JIy4€HUs U TOTJIOIICHHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CrnexTp BoaOpo/a.

Habmronienue TpexkoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIUX U3TYyUEHUM.

Perucrparus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuvie pabomsl u onvimol.
1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3TYUCHHUS.
2. HccnemoBaHue TPEeKOB: HM3MEpPEHHE SHEPIHMM YacTUIBI IO TOPMO3HOMY IyTH (IO
doTorpadusim).

3. H3mepeHue paanoakTUBHOTO (oOHA.

IoBTOPUTEIBbHO-00001IAKOIUI MOTYJIb.

[ToBTOpUTENHEHO-0000IIAIONINIT  MOIYAb MpeaHa3HAueH [UIs  CHCTEMAaTH3alud |
0000111eHUS TPEIMETHOTO COIEP KAHUS U OIbITa AEATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUECHUU
BCET0 Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
buznke 151 00yJaromMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wW3ydyeHHH [aHHOTO MOAYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCSI  BHJIbI
NEeSTENIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneunBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yJIbTaToB o0y4deHus, dopmupyercs
€CTECTBEHHOHAy4HAasi TPaMOTHOCTb: OCBOEHHUE HAyYHbIX METOAOB HCCIEAOBAHUS SBJICHUMN
IPUPOIbl U TEXHUKHU, OBJIAJICHUE YMEHUSIMHU OOBACHATh (PU3UUECKHE SIBICHMS, IPUMEHSSA
MOJIyYeHHbIEC 3HAHUS, PEIaTh 3a/1a4d, B TOM YHCJIE KAYECTBEHHbIEC U HKCIIEPUMEHTAJIbHBIE.

[IpuHIMIIAIBHO NEATEIBHOCTHBIM XapaKTep JaHHOTO pasjelia pealn3yercs 3a CYET TOro,
4TO 00yYaroUIUeCs BBITOIHSAIOT 3a/1aHUs, B KOTOPBIX UM IMPEAaraercs:

Ha OCHOBE MOJYYEHHbIX 3HaHUN pacro3HaBaTb U HAy4YHO OOBSACHATH (PU3UUECKUE SIBICHUS
B OKPY’KaIOIIEH MPUPOJIE€ U MTOBCEIHEBHOM KU3HU;

UCTIOJIF30BaTh HAYYHBIE METOIBI MCCICAOBAHUS (DU3MUYECKHUX SIBICHHM, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHS TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh Hay4dHble OCHOBBI HamOojee BaXXHBIX JIOCTHKEHUI COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPaKTUYECKOr0 MCIONIb30BaHUS Pa3IMUHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
MPEBpALEHHs] U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI IO ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

N3yueHnne QU3MKM Ha YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs HAalpaBlIeHO Ha
JOCTHKEHHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3yIbTaTOB.

B pesynbrate wusyueHus (u3MKM Ha YpOBHE OCHOBHOIO 0OLIEro oO0pa3oBaHHs Yy
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

- IPOSIBJICHUE HHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (u3nyeckoit
HayKU;

- LIEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYXJIE€HHUU OOIIECTBEHHO 3HAUMMbBIX U STHYECKHX
npo0JeM, CBI3aHHBIX ¢ IPAKTUYECKUM MPUMEHEHUEM TOCTIKEHUN (PU3HKH;

- OCO3HaHHME BAKHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;

3) 3cTeTH4YeCKOro BOCTIUTAHUS

- BOCIIPUSITHE JCTETUYECKUX KauecTB (U3NYECKON Hayku: e€ TapMOHHUYHOIO IOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

- OCO3HAHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BaKHEUIIEH COCTABIISIIOIEN KYJIbTYpHI;

- pa3BUTHE HAY4YHOM JTH0003HATENFHOCTH, HHTEpPECa K UCCIIEA0BATEIbCKON AeITENbHOCTH;
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5) popmupoBaHus KYyJLTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:
- OCO3HAHME LIEHHOCTH 0e30macHoro odpasa *HU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE,
BaXHOCTU TPaBHJI OE30MACHOTO MOBEACHUS HA TPAHCIOPTE, Ha JIOPOTax, C AJICKTPUUECKUM U
TEIUIOBBIM 00OPYIOBaHUEM B IOMAILIHUX YCIOBHUSAX;
- chopMHPOBAHHOCTh HaBBIKA pPedIIeKCHH, TIPU3HAHUE CBOETO IpaBa Ha OIMUOKY U TaKOTO Ke
IpaBa y Apyroro 4eioBeKa;
6) TPY/10BOT0 BOCIIUTAHUSA:
- aKTUBHOE Y4YacTHE€ B pELICHUHM MPaKTHUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHOM
OpTraHM3aIK, TOPoJIa, Kpas) TEXHOJIOTHYECKON M CONMATLHOW HAIMPABICHHOCTH, TPEOYIOIINUX B
TOM 4ucIie U (U3NYECKUX 3HAHUII;
- IHTEPEC K MPAKTUIECKOMY H3yUeHUIO TPpodeccuil, CBsI3aHHBIX C PU3UKOM;
7) IKOJIOrH4eCKOro BOCIIUTAHMS:
- OpUCHTAIMsl HA TpUMEHEHWE (U3NYSCKUX 3HAHWK [UIS pelieHHsl 3agad B 00JacTH
OKpYXKarollel cpelibl, IIIAHUPOBAHUS MOCTYNKOB M OLEHKH X BO3MOXKHBIX IMOCIEICTBUM IS
OKpYKarolle Cpeibl;
- OCO3HaHHE INI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pellieHus;
8) aganTanuu K N3MEHSIIOIUMCSH YCJIOBUSIM COUMAIBLHOI ¥ IPUPOIHOM CpPeabI:
- IOTPEeOHOCTh BO B3aUMOJICHCTBUU IMPH BBIMOJIHEHUU HCCIEIOBAHUN U MPOEKTOB (PUIUUYECKOM
HAIPABICHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;
- IOBBILLIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JesITeIbHOCTD;
- TOTPeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM YUCIC (DOPMYIHPOBATH HJICH, IOHSTHS,
TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;
- OCO3HaHME JEPUIUTOB COOCTBEHHBIX 3HAHUN U KOMIICTCHTHOCTEH B 00J1acTH (pU3UKH;
- IJJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DM3UUYECKUX 3HAHMUIA,
- CTPEMJICHUE aHAITM3UPOBATh M BBISIBISITH B3aMMOCBSI3M MPHUPOJIBI, OOMIECTBA U SKOHOMHKH, B
TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;
- OIICHKA CBOMX JCHCTBHM ¢ YIETOM BIHSIHHS Ha OKPYKAIOIIYIO CPEy, BOSMOXKHBIX TII00aTBHBIX
MTOCJIEACTBHM.
METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS mporpamMmbl o (u3uke Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanusi y oOydgaromerocs OyayT chOpMHUPOBAHBI MeTANpPeAMeTHbIE Pe3yJbTaThl,
BKIIIOUAIONIME TIO3HABATENbHBIE YHHUBEpCaJbHble YyueOHBIE JEHCTBUS, KOMMYHUKATHBHBIE
YHHUBEpCaTbHBIC yUdeOHbBIE ICUCTBUS, PETYISTUBHBIC YHHUBEPCATbHBIC yUeOHBIE ICHCTBUS.
ITo3HaBaTenbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1elCTBUS
Ba3oBble joruyeckue AeicTBus:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMIA);
YCTaHABIIMBATh CYIIECTBEHHBIM TpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUISI 000OIIeHUS U
CpPaBHEHUS,
BBISBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYUST B paccMaTpuBacMbIX (akTax, ITaHHBIX U
HAOIIOIEHUSAX, OTHOCSIINXCS K (DU3HMUECKUM SIBIICHUSIM;
BBISBJISITH TPHYUHHO-CJICICTBEHHBIC CBSI3HM MPU M3yYCHUH (DU3MUSCKUX SBICHUH W MPOIIECCOB,
JIENIaTh BBIBOJIBI C UCIIOJF30BAHNEM JEAYKTUBHBIX M HHIYKTUBHBIX YMO3AKITIOUEHUH, BBIIBUTATh
TUIIOTE3bI O B3aMMOCBS3SIX (PH3UYIECKUX BEITHYNH;
CaMOCTOSITENILHO BBIOMpPATh CHOcOO pemieHus yueOHol Qu3uueckol 3amaun  (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOpP HamboJIee MOIXOJAIIET0 ¢ yI4ETOM CaMOCTOSTEIIEHO
BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBareibCcKue 1eCTBHUS:
MCIIOJIF30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIII HMHCTPYMEHT MIO3HAHMS,
MPOBOAMTH 110 CAMOCTOSTEIHHO COCTABIICHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3HUSCKUN
HKCIIEPUMEHT, HEOOBIIIOE UCCIIeI0OBaHNE (PU3NIECKOTO SIBIICHUS;
OIICHWBATh HAa MPUMEHHMOCTH M JIOCTOBEPHOCTh WH(OPMAIHIO, TOJYYCHHYI0 B XOJe
WCCJICTOBAHMSI MITU DKCTIEPUMEHTA;




CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHMST M BBIBOJABI IO pe3ysibTaTaM MPOBEAEHHOTO
HaOJI0I€HUS, OMbITA, UCCIIETOBAHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEiIee pa3BUTHE (U3NYECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh IPEATNIOJIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ unopmanmeii:

IPUMEHSATh Pa3InYHbIEe METO/bl, MHCTPYMEHTHI U 3alpOCHI NP MOMCKE U 0TOOpe MHPOpMALUU
WIN JAHHBIX ¢ yYETOM MPEATIOKESHHON yueOHo# pusnueckoii 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MHPOPMALUIO PA3IUYHBIX BUIOB U
¢dbopM TpeICTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0 (opMy mpeicTaBIeHMs HUHPOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOKHBIMU CXEMaMH, TUarpaMMaMu, WHOW TpaduKoi u
UX KOMOUHAIUSIMU.

KoMMyHUKAaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBUA:

B XOJle OOCYXIEeHMs y4eOHOro marepuaja, pe3yibTaToB JIAOOPATOPHBIX PadOT M MPOEKTOB
3aaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOW TEMBl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
peleHne 3a7aui U NoJiep)kaHue OyaroxkenareIbHOCTH OOLIeHNUS;

COIIOCTABJIAITh CBOM CYXJICHHUS C CYXICHUSIMH JPYTrUX YYacCTHHUKOB JIUAIIOra, OOHAPYKHUBATh
pasyinyue U CXOJCTBO NO3ULIUH;

BBIPA)KaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3yJbTaThl BBIIOIHEHHOTO (U3MYECKOro OIbiTa (IKCIEPHUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

IOHUMaTh W MHCIOJb30BaTh IPEUMYIIECTBA KOMAHAHOM M HMHIUBUAYaJbHONH paboOThl NpHU
pelIeHUH KOHKPETHON (pU3UUYECKOI MpoOIeMBbl;

IOPUHUMATh 1eJIM COBMECTHON JIeATeNbHOCTH, OPraHU30BbIBAaTh JAEUCTBUS MO €€ JOCTHIKEHUIO:
pacrpefieNiaTh poJid, OOCYXAaTh MPOIECCHl W PE3yNbTaThl COBMECTHOM pabOThl, 0000IIaTh
MHEHHS HECKOJIbKUX JIIO/IEH;

BBITIOJIHATH CBOIO YacTh PabOThI, JOCTUTAsi KAYECTBEHHOTO Pe3yJIbTaTa o CBOEMY HalpaBJICHUIO
U KOOPJIUHUPYS CBOU JAECUCTBUS ¢ APYTUMH WiIEHAMHU KOMaH/Ibl;

OIICHUBATh KA4eCTBO CBOETO BKJaJa B OOMMI TPOMYKT TO KPUTEPHUSIM, CaMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryisiTuBHBIE yHHBepcadbHble yueOHbIE AeiicTBUSA

Camoopranusanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHTYyalUsX, TPEOYIOUIMX JJIsl peIIeHUs
(bu3nUecKrux 3HaHUM;

OpPUEHTHPOBATHCSI B PA3NIMYHBIX IMOAXOJAaX IMPHHATUS PEIICHHH (MHAWBUAYAIbHOE, TPHHATHE
pelleHus B IpyIe, IPUHATUE PEIIeHUH rpymIoi);

CaMOCTOSITENIFHO COCTABIISITh AITOPUTM PEIIeHHs (PU3MUECKON 3a/1a4M WM TUIaHa MCCIIEIOBAHUS
C Y4€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEW, apryMeHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEIICHMIA;

JienaTh BHIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLHOHATBHBIIH HHTEJIEKT:

JlaBaTh aJIeKBaTHYIO OIICHKY CUTYallUX U MpeasaraTh IiaH e€ n3MeHEeHHs,

OOBSICHATH TIPUYNHBI JIOCTHKECHUS (HETOCTHIKEHHS) PE3yIbTaTOB JESITEIHHOCTH, 1aBaTh OIICHKY
nproOpPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBHI B JEATENBHOCTh (B TOM 4YHCIE B XOJl BBINOJHEHHS (DU3MIECKOTO
UCCIICIOBAaHUS WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBIIMXCS CHUTYallHid,
YCTAHOBJICHHBIX OIMIMOOK, BOSHUKIINX TPYTHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJIN U YCIOBHSIM;

CTaBHTH Ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa WU TUCKYCCUU Ha HAYYHYIO TEMY,
NOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY JPYroro;

NPU3HABaTh CBOE MPABO HA OMIMOKY MPH pPEeHIeHHH (U3UYECKUX 3a7ad WM B YTBEPKACHUAX Ha
Hay4HbIE TEMBI M TaKOE XK€ MPaBo APYroro.




HNPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyueHuss B 7 kJiacce IpeIMETHbIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
UCIOJIb30BaTh IMOHATHA: (U3NYECKUE U XUMUYECKHUE SIBJICHUS, HAOIIOAECHUE, SKCIEPUMEHT,
MOJIeINIb, TUIIOTE3d, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BellecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXaHUYECKOe JBUKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPaeKTOpUs, paBHOACHCTBYIOmAs cuia, aedopmarus
(ynpyras, 1miacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;
pasnuyath sBieHUs (aud¢ys3us, TEIUIOBOE [BHKEHHME 4YacTHI[ BEUIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBM)KEHHE, MHEPILMs, B3aUMOJEHCTBHE Tell, paBHOBECHE TBEPABIX
TN C 3aKpeIUIEHHOM OCBhIO BpAIllCHHUs, Iepeaya JaBiIeHUs TBEPAbIMU TeJaMH, )KMJIKOCTAMHU U
ra3amMi, aTMoc(epHoe AaBlieHHE, IUIABAaHUE TeJ, NPEBPALCHUS MEXaHWYECKOH SHepruu) Io
ONMCAHHUIO HX XapaKTEpPHBIX CBONCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
bu3nueckoe sBICHUE;
pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3NYECKUX SBICHHHA B OKPYXKAIOMIEM MHpE, B TOM
yuciae (U3NYecKue sBJICHHUS B NPUPOAE: NMPUMEPHI IBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOW MpHUpOJE, AECUCTBUE CWIbI TPEHUS B IPUPOJE M TEXHHUKE, BIIHUSHUE
aTMOC(EepHOTro JIaBJICHUs Ha JKUBOM OpraHusM, IUIaBaHHE pbIO, pblYard B Telle 4YelloBeKa, NMpHU
ATOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBLACIATH CYIIECTBEHHBIE CBOWMCTBA
(npu3HakK) GU3NYECKUX ABICHUM;
ONKCBHIBATh M3yYCHHBIC CBOWCTBA Tel W (UINYECKUE SIBICHUS, HWCHONB3ysd (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTh, CPEAHSAS CKOPOCTb,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBjieHue (TBEPAOIo Telna, XKHUJIKOCTH,
ra3a), BHITAJIKUBAIOLIAs CHJIa, MEXaHWYecKas paboTa, MOILIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KOO QHIMEHT TONE3HOTO NEHCTBHS MEXaHW3MOB, KHHETUYECKas W MOTEHIMAJbHAsl SHEPTHs),
OpYU OINHUCAHUU TPABWIBHO TPAKTOBaTh (DU3MYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HaYEeHUs] U €IMHULBl (PU3UUECKUX BEJIWYMH, HAXOAUTh (POPMYIJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3NUecKyr0 BEJIMYMHY C JIPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3yYEHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEIUYHH,
XapakTepu3oBaTh CBOMCTBA Teid, (U3WYECKHE SBJICHUS M MPOLECCHl, HUCIONb3Yys IpaBUiia
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, MpaBuiio
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHYECKOU
SHEpruM, MpH OSTOM JaBaThb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEMAaTHYECKOE BBIPAKEHHUE;
OOBACHATh (PU3MYECKUE SIBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallull NMPaKTUKOOPUEHTUPOBAHHOTO XapaKTEPa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMX ILIaroB C OMopod Ha 1—2 H3y4yeHHBIX CBOHCTBA
bu3nuecKux sSBICHUN, GPU3NUIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
pemath pacu€rHble 3afaud B 1—2 AelcTBUS, UCIONIB3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3alKCHIBAaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PM3UUYECKHE BETUYUHBI B (POPMYJIBI U IPOBOJIUTH PACUETHI, HAXOJUTH CIIPaBOYHBIE
JTaHHble, HEOOXOJMMble JJs pELIeHHs 3a/ady, OILEHMBATh PEATUCTUYHOCTh MOJTY4EHHOU
(U3UYECKON BETMYUHBL;
pacrio3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO DPEHIMTh MpPHU IMOMOIIM (PU3HYECKHX METOOB, B
ONMCAHUU UCCIIEJJOBAHMS BBLACIATh IPOBEpsieMOE MPEIoJiokeHue (TUIoTe3y), pa3indarbh U
UHTEPIPETUPOBATH MOJTYUYEHHBIH Pe3yNbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, /I€7aTh BBIBOJbI
IO €ro pe3yJbTaTam;
IPOBOJIUTH ONBITHI MO HAOMIOACHUIO (DU3MYECKHX SIBICHUH WM (PU3HMUECKUX CBOMCTB TeI:
dbopMynupoBaTh MpOBEpsiEeMble MPEANONOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBOJIBI;




BBIMIOJIHATh TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHH, Macchl Tena, 00BbEMa, CHIBI U
TEMIEPATYpPhl C UCMOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEIIHOCTH U3MEPEHUH;
IPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OIHOW (DU3MUECKON BEIMYMHBI OT JApPYrol c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCHUMOCTH IIyTH PaBHOMEPHO JBUXKYLIETOCS TEJa OT
BPEMEHM [BMKCHHS Tejla, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Tela, KadecTBa 00paboTKu
MIOBEPXHOCTEN TE€l U HE3aBUCHUMOCTH CWJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIbI
YIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIICH CHIIBI OT 00bEMa MOTpYyKEHHOW YacTu
Tela U OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Te€ja, OT TIyOMHBI, Ha
KOTOPYIO MOTPY>KEHO TeJlO, YCIOBUW IUIaBaHUS TeJN, YCIOBHUM paBHOBECHUS pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM y4eOHOTO HCCIEAOBaHUS, COOMpPATh YCTaHOBKY M BBIMOJHATH
U3MEpEHMs, CleAys MPEeaJoKeHHOMY IUIaHy, (UKCHPOBATh PE3YJbTaThl IMOJTYYEHHOMN
3aBHCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE MPEUIOKEHHBIX TaOuul M rpadukos, aenatb
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;
IPOBOJUTh KOCBEHHBIE M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA >KUIKOCTH U
TBEPJOrO Te€la, CHJIA TPEHHUS CKOJbXEHHUS, JaBJICHUE BO3/1yXa, BBITAIKUBAKOIIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KHUIKOCTD TEJO, KOA((UIIUEHT MOJIE3HOTO JEHCTBUS MTPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON MHCTPYKIMH: MPHU BBINOJIHEHUU H3MEpPEHHH coOupaTh
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJINYUHBL;
coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;
yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIA0IINECS COCYIbl, 0apOMETp, phluar, MOABMKHBIN U HEMOJBUKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTh;
XapaKTepu30BaTh MPHUHIMIBI JCHCTBUS W3YYEHHBIX MNPUOOPOB M TEXHUYECKUX YCTPOWCTB C
Omopoll Ha HUX oOnucaHuss (B TOM 4MCIe: MOJUIMIIHUKH, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKHU TIPecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOIb3Ys
3HaHUST O CBOWCTBaxX (HU3MUECKUX SBJICHUH H HEOOXOAWMBIE (HU3UUYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
IPUBOJIUTH MPHUMEPHl (HAXOAWTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH P 0OpallieHUH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbS U COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJICHUS B OKPYXKAIOILEH CPELE;
OCYIIECTBIISATh OTOOpP MCTOYHMKOB HMH(popmanuu B MHTepHeTe B COOTBETCTBUU C 3a/JaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHHS PA3JIMYHBIX
MCTOYHUKOB BBIJACNATh MHPOPMAIUIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM WIM MOXKET OBITh
HEJIOCTOBEPHOM;
UCIIOJIb30BAaTh IPHU  BBIOJIHEHWM Y4YEOHBIX 3aJaHMM HAyYHO-TIONMYJSAPHYIO JIUTEpaTypy
(Gu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus HHGOpPMAIMM U3 OJHOW 3HAKOBOU
CUCTEMBI B JIpYTYIO;
co3laBaTh COOCTBEHHBIE KpaTKHWE IHChMEHHBIE W YCTHBIE COOOIIEHWS Ha OCHOBE 2—3
UCTOYHUKOB MH(POPMALIUN (PU3UUECKOTO COIEp>KaHMs, B TOM YHCIe MyOJIMYHO JenaTh KpaTKue
COOOIlleHUsI O pe3ylbTaTaXx MIPOEKTOB WM Y4eOHBIX HCCIENOBaHHUM, HPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;
IPY BBIOJHEHUH Yy4eOHBIX MPOEKTOB U MCCIEOBAHUN pacrpeaessaTh 00S3aHHOCTH B IpyIIe B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJauyaMH, CJEAUTh 3a BBINOJIHEHHWEM IUIaHAa JEMCTBHIA,
a/IeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYMIbI, BbICTPAUBAThH
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, yYUTHIBAsI MHEHHE OKPY)KAIOIIIHX.

K koHmy oOyuenust B 8 kJiacce npeMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y 00YHAIOIINXCS YMEHUM:




MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKME M aMOp(HbIE Tena, HACBILCHHBIN U
HEHACBILIECHHBIN Map, BIAXXHOCTb BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM
JIBUTATellb, 3JEMEHTApHBIA DSJIEKTPUYECKUH 3apsfl, 3JIEKTPUUECKOe II0Je, IPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

pasinyath sBJIEHUA (TEIJIOBOE pacIIMpEHUE U CxKaTue, TeIvlonepeaaya, TeIIoBOe PaBHOBECHE,
CMauMBaHME, KAIWJULSIPHBIE SIBICHUS, UCIIApEHHE, KOHJEHCAlMs, IJIaBJICHHE, KpUCTAIIM3alus
(oTBepAeBaHuE), KHUIIEHUE, Teronepesaya (TEemIoNpOBOJIHOCTb, KOHBEKIMS, W3IyYeHHE),
AJIEKTpU3aLUsg Tel, B3aUMOJCHCTBHE 3aps]oB, ICHCTBUS 3JIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHICTBME MAarHUTOB, ACUCTBHME MarHUTHOIO IOJISI HA MPOBOJHUK C TOKOM,
JIEKTPOMAarHWTHas: MHIAYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYECHHBIX (PU3MUECKUX SIBICHUH B OKPYXKAIOIEM MHpE, B TOM
yrcie GU3NYECKUe SBJICHHS B IPUPOJIE: IOBEPXHOCTHOE HATSHDKEHUE U KaIlWIIISIPHBIE SBJICHUS B
IPUPOJE, KPUCTALIbl B IpUpoJe, ndinydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHUE pOChl, TyMaHa, UHEsl, CHEra, JIEKTPUUYECKHEe SABJIEHUs B aTMoc(depe, 2JIeKTpUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJid, Aped( MOII0COB, POJIb MArHUTHOIO IOJS AJIs
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

ONHUCBHIBATh M3y4YEHHbIC CBOWCTBA Tel W (PU3NYECKHUE SBJICHUS, WUCHOJIb3yd (U3NYECKUE
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPIUsl, KOJIMYECTBO TEIIOTHI, y/I€JIbHAs TEIII0EMKOCTh
BEIIECTBA, YJAEIbHAs TEIUIOTA IUIABJICHMs, YyJelbHas TeIIoTa NapooOpa3oBaHUs, yJelbHas
TEIUIOTa CTOPAaHUs TOIUIMBA, KOA(P(OUIIMEHT TMOJE3HOTO JEHCTBHS TEIUIOBOW MAIIHMHEI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OJJIEKTPUUYECKHH 3apsa, cuila TOKa, 3JIEKTpUYECKOoe
HalpspKeHWEe, CONPOTUBIIEHHE INPOBOJHHKA, YIEIBHOE CONPOTHBICHHE BEIIECTBA, PaboTa H
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), NPH ONUCAHUU NMPABUWIBHO TPAKTOBATH (PU3MUYECKUI CMBICH
UCTIOJIb3YEMBIX BEJIMYHMH, 0003HAYCHUS U eIUHUIBI (PU3UYECKUX BEIMYWH, HAXOIUTH (HOPMYJIHI,
CBSI3BIBAIOIME JIAHHYIO (PUM3MYECKYIO BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUECKHe SBICHUS M MPOLECCHl, UCIONb3YS OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHMSI BEIIECTBA, MPUHLUII CYEPIO3ULIUU
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH Oma ajs yyacTKa IIelH,
3akoH Jlkoyns—JIeHna, 3aKOH COXpaHEHMsl DJHEpruM, IpH OSTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (PU3NYECKUE IMPOLIECChl U CBOWCTBA TEN, B TOM YHCII€ M B KOHTEKCTE CHUTYyalHi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHe U3 1—2 JOrMYecKuX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THble 3afaud B 2—3 AEWCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYJIbI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/a4M 3aIlMCBIBaTh KPaTKOE YCIIOBHE,
BBISBJISITH HENOCTATOK JAHHBIX JUIS pEIIeHUs 3ajadd, BBIOMpaTh 3aKkOHBI U (POPMYIHI,
HeoOXonuMble sl €€ pellieHus, MPOBOAUTh PAcu€Thl M CPAaBHUBATH IOJYYEHHOE 3HAUYECHUE
(bu3nyeCcKOil BETMYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXXHO pPEIIUTh MPH TOMOLIM (PU3UYECKHX METOJIOB,
UCIIONIb3YSl ONHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IMPENIOIIOKEHNE, OLEHUBATh
IIPABWJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOIBI,

IIPOBOAMTH OMBITHl MO HAOMIOJEHUIO0 (U3NYECKUX SBIEHUN WM (U3NYECKUX CBOMCTB Tel
(KanmuJUIIpHBIE SIBJICHMS, 3aBHCHMOCTH JIaBJIECHHUS BO3JyXa OT ero o0bEMa, TeMmmepaTyphbl,
CKOPOCTH TIpollecca OCTBIBAaHUSI M HarpeBaHHsl MNpH U3IYyYEHUH OT IIBeTa U3JIydaroulei
(morjomaoIe) MOBEepXHOCTH, CKOPOCTh HCHApEHUs] BOJBI OT TEMIIEPAaTyphbl KHUJIKOCTH U
wionaad €€ MOBEPXHOCTH, SJIEKTPHU3aAlUs TeJl U B3aUMOJEUCTBHUE SJIEKTPUUYECKUX 3apsijioB,
B3aMMOJEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allisd MAarHUTHBIX IIOJIEH IIOCTOSTHHBIX




MarHuToB, JEHCTBUS MAarHUTHOI'O TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWMCTBA  JJIEKTPOJBUIATENs  IOCTOSHHOTO  ToOKa):  (OpMyJIMpOBaTb  IpOBEpsEMbIe
IPENOI0KEHUs, COOMPAaTh YCTAaHOBKY M3 IPEJIOKEHHOTO0 OOOPYHAOBaHUS, OINHUCHIBATH XOI
OIbITa U POPMYJIUPOBATH BBIBOJIBI;

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUs1 C HCHOJb30BAHUMEM AHAJIOIOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (U3MYECKOH BEIUMYMHBI OT JpYyrod ¢
UCIIOJIb30BaHUEM MPSAMBIX H3MEPEHUH (3aBHCHUMOCTb CONPOTUBIIEHMS IPOBOJHUKA OT €ro
JUIMHBI, TUIOILAAM MOIEPEYHOr0 CeUYEHHUs M YAEIbHOIO CONPOTUBIIEHUS BEIECTBAa MPOBOAHUKA,
CWJIBI TOKA, MAYILIErOo uepe3 IPOBOAHHMK, OT HAINpPSDKEHHUs] Ha IPOBOJIHUKE, HCCIEI0BAHUE
[OCJIEI0BATEIBHOTO M MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IJIAHUPOBATh
UCCJIEJOBAaHKE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIEAYs NPEI0KEHHOMY IUIaHY,
(GuKCUpOBaTh pPE3yNbTaThl IOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaOuul U TrpaduKoB, JenaTh
BBIBO/JIbI 110 pP€3YJIbTaTaM UCCIIEJOBAHMUSI;

IPOBOJUTH KOCBEHHBbIE M3MEpEHMsI (GU3NUECKUX BEJIWYMH (yelbHas TEIUIOEMKOCTh BEILECTBa,
COIIPOTHBIICHUE TPOBOJHHMKA, pab0Ta M MOIIMHOCTh JJIEKTPHUECKOTO TOKA): IUIAHHUPOBATH
U3MepeHus, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIIE€Ays NPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNE BEIMUUHBI,

co0uIr01aTh MpaBuiIa TEXHUKH O€30MIaCHOCTH IIPpU paboTe ¢ 1a0opaTOpPHBIM 000pYI0BaHUEM;
XapaKTepu30BaTh MPHUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
OMOpoil Ha WX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHHMs JIOMOB, THI'POMETp, IapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIEKTPUUECKOH SHEPIHHU, IEKTPOOCBETHTEIBHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE NPEIOXpPaHUTENH,
AIIEKTPOMArHuT, AJIEKTPOJBUTATENb IIOCTOSHHOILO TOKa), MWCIIOJIb3YysS 3HAHUS O CBOWMCTBAx
bu3nueckux sBICHUNH U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, IICUXPOMETp, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, 3JIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI AJIEKTPHUYECKUX
Lenell ¢ MOCIeN0BaTEIbHBIM U NapaJuIEIbHBIM COEIMHEHUEM JJIEMEHTOB, pa3inyas yCIOBHbBIE
0003HaYeHMsI DJIEMEHTOB AJIEKTPUUECKUX LENel;

IOPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUYECKOTO HCIOIb30BaHUS
¢u3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHus: 0€30MacHOCTH MPU OOpaILEHUH C
npubopaMu M TEXHMYECKUMM YCTPOMCTBAMH, COXPAHEHMS 3/I0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKAIOLIEH CpeLe;

OCYILIECTBIIATh MOUCK HH(popMarmu ¢(usnyeckoro cogepxaHusi B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpPaBHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB  BBIACIATH
UH(POPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BAaTh IPU  BBIIOJIHEHWM Y4YEOHBIX 3aJaHMM HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(bu3MUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs HMH(OpMAMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHbIE NMUCbMEHHbIE M KpaTKUE YCTHBIE cO0OIIeHus, 0000mas nHdpopmammo
U3 HECKOJIbKUX MCTOYHHMKOB (PU3MUYECKOTO COJIEpKAHUSA, B TOM YHCIE MYOIUYHO MPEICTaBIATh
pe3ynbTaThl MPOEKTHOM WM UCCIENOBATEIbCKON JEATENbHOCTH, NpPU D3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXIATh BBICTYIUICHUE
MPE3EHTALNEH;

IPY BBIOJIHEHUU Y4EOHBIX MPOEKTOB M MCCIENOBAHUN (PU3MYECKHX IMPOLECCOB PACIPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABIEHHBIMU 33Ja4aMU, CJIE€IUTh 3a BBIOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIIEHWBAaTh COOCTBEHHBIH BKJIA B
NEeSTeNIbHOCTh ~ TIPYNIbl, BBICTPaWBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE, MPOSBIAL
TOTOBHOCTb pa3periaTth KOH(MIUKTHI.




K konmy oOyueHus B 9 kJiacce npeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHM:
MCIIOJIb30BAaTh MOHATHUS: CUCTEMA OTCUETA, MaTepUabHasl TOUKA, TPAEKTOPUS, OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBUKCHMSI, nepopmanus (ynpyras, IUTaCTHYECKas), TPEHHUE,
LEHTPOCTPEMUTEIBHOE YCKOPEHHUE, HEBECOMOCTh M MEPErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, pABHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, HH(QPA3BYK U YJIbTPA3BYK, AJIEKTPOMArHUTHBIC BOJHBI, IIKaJIa JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAJbHO30PKOCTb, CHEKTPhl MCIyCKaHMUs W MOIJIOUIeHus, anbda, Oeta- u
ramma-u3J1y4eHus, U30TOIbl, IEpPHAsl YHEPreTHKA;
pasinyath  sBIE€HUS (PaBHOMEPHOE U  HEPaBHOMEPHOE INPAMOJMHEHHOE  JBHIKEHHE,
PaBHOYCKOPEHHOE TMPSAMOJMHEHHOE JBI)KEHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JIBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE Tell, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHBIE KOJEOaHUs), PE30HAHC, BOJHOBOE JBIDKEHHE,
OTpa)KCHHE 3BYKA, INMPSIMOJMHEHHOE PACIHPOCTPAHEHUE, OTPAXKCHHE M IIPEIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAXKCHHE CBETa, pa3joXeHHe Oenoro ceBera B CHEKTP M CIOXKCHHE
CIEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPAJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKTpa H3JIY4eHMs)) MO ONHCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3MYECKUX SIBJICHUH B OKPYKAMOImEM MHUpe (B TOM
yucie (usnyeckue sBICHHUsS B MPHUPOJE: MPUIMBBI U OTIUBBHI, ABWKeHHE IulaHeT CoIHEYHOH
CUCTEMbI, PEAKTHUBHOE JIBUJKEHUE KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSACEHUE, CEHCMHUYECKHE BOJHBI, LIYyHaMH, 3XO0, LBETa TeEJ, ONTHUYECKUE SBIICHUS B
npupoje, OWOIIOTHYeCKOe MICWCTBHE BHIUMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YEeHUH, €eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKUE JIy4H, PpagHOaKTUBHOE
U3Jy4YE€HUE NPUPOJIHBIX MHUHEPAJIOB, ACHCTBHE pPaJUOAKTHBHBIX HW3IYyYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEPEBOJUTh NPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIICIATH CYIIECTBEHHbIE
CBO¥CTBA (IPU3HAKK) (PU3UUECKUX SBICHUN;
ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, HUCHOJb3ys (u3nyeckue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
NepeMELIEHUE, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIa YHNPYrOoCTH, CHJIA TSHKECTH,
YCKOpEHUe CBOOOJHOIO MaJeHusi, BeC Tela, UMIIYJIbC Teja, UMIYJIbC CHJIbI, MEXaHHWYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAs SHEPIus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAIbHAsT DHEPIUsl CKaTOM NPYKHUHBI, KHHETHUYECKas SHEPIus, IMOJIHAs MeXaHWdecKas
SHEprus, MEepuoJ M 4YacToTa KoJeOaHWH, NJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeiab IMPEIOMIICHHUS CpEeIbl), NMPH OMNHMCAHWU TMPABUIBHO TPAKTOBATh
(bu3nUecKnuil CMBICI UCTHOIb3YyEMBIX BEJIMYMH, 0003HAYEHUS U €AMHUIIBI (U3NUECKUX BEJTUYUH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOLINE JAHHYIO (PU3UYECKYIO BEJIMYMHY C JPYTUMH BEIMYHMHAMU,
CTPOUTH TPaPUKH U3YYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIHYUH;
XapaKTepu30BaTh CBOMCTBA TeJl, (U3NYECKUE SBIEHUS U TMPOLECChl, HCIOIb3Ysl 3aKOH
COXPaHEHHMs SHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHIO3ULUN CHJI, IPUHIUI
oTHOcUTeNbHOCTH ['anmies, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHMS UMITYJIbCA, 3AKOHBI
OTPaXEHUsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3apsAA0BOIO M MACCOBOTO YHUCEN NPHU
AJIEPHBIX pPEaKLHUAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHUE;
OOBSACHATh (PU3MYECKUE IMPOLIECCHl U CBOWCTBA TeNl, B TOM YHUCJIE U B KOHTEKCTE CUTyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH NMPUUYNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
0o0BsicHeHHEe M3 2—3 JIOTMYECKHX IIaroB C OMOpOil Ha 2—3 M3yUEHHBIX CBOMCTBa (PU3MUYECKHX
SBJICHUN, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pelaTh pacy€THbIE 3a/1a4uM (ONMUparorecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIONB3YS 3aKOHBI
U (QOpMyIbl, CBS3bIBalOIME (U3UUECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCJIOBHSA 3aJauu
3aMHChIBaTh KPaTKOE YCJIOBHE, BBISBIATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPAThH




3aKOHBI W (OPMYJbI, HEOOXOAMMBIC JIi PELICHHs, NPOBOAMTH PAcuy€Thl U OLEHHUBATH
PEATUCTUYHOCTD MOJIYYEHHOTO 3HaYEHUS (PU3NYECKON BETMUUHBI;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NPU TOMOLIM (U3NYECKUX METOOB,
UCIIONIBb3YSl OMNHMCAHME HCCIEAOBAHUSA, BBIICIATH MPOBEPSIEMOE IMPEAINOIOKEHHE, OLEHUBAThH
NPaBWIBHOCTh TIOPSIKA TIPOBENEHHS] HWCCIEAOBAHMS, JeJaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

IPOBOJUTH OIBITH MO HAOJIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHMS SHEPTUU, 3aBHCUMOCThH IEpHOJa
KOJICOAHUH MPYKUHHOTO MasTHUKA OT MAaCChI Tpy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMIUIUTYIbl MaJIbIX KoJieOaHUU, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETa, pa3liokeHHue 0eroro
CBETa B CIEKTP, U3YyUCHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOWCTB M300pakeHUS
npeaMeTa B coOuparonieit TuH3e, Ha0MI0AeHUEe CIUIONIHBIX U TMHEHYaThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO HabOpa 00OpYyAOBaHUS, ONUCHIBATH X0
OTIbITa U €r0 Pe3yJbTaThl, OPMYIUPOBATH BHIBOJIBI;

IPOBOJIUTH MPHU HEOOXOTUMOCTH CEPUI0 TPSMBIX H3MEPEHHIA, OMpPEeNsisi cpelHee 3HaYeHHE
u3MepsieMoil BenuuuHbl ((POKycHOE paccTosHHE coOHMparolied JUH3bI), 00OOCHOBBIBATH BBHIOOP
crioco6a n3MepeHust (M3MEpUTEITHHOTO TPHOOopa);

MPOBOAMUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOJB30BAHHEM MPSMBIX
U3MEpeHUil (3aBUCUMOCTh TYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBHKCHHU 0€3 HadaJbHON
CKOPOCTH, Iepuo/ia KoieOaHuii MaTeMaTUYECKOT0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yTia
OTpPaKEHHsI CBETa OT yrjia MaJCHUS W yIiia TMPEJIOMIICHUS OT yrjia MaJeHHWs): IJIaHUPOBATh
HCCJIEIOBAHKE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJIYYCHHON
3aBHCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMWIl W TpapuKOB, JENaTh BBIBOJIBI IIO
pe3yNbTaTaM HCCIeI0BaHus;

IIPOBOJIUTH KOCBEHHBIE H3MEPEHHSI (PU3NIECKUX BEIWYHH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
Py PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIrO MajeHUs, >KECTKOCTh MPY)KHUHBI,
KOO(QQHUIMEHT TPEHHs CKOJIbXECHHS, MEXaHWYecKas pabdoTa W MOIIHOCTh, YacTOTa M IEPUOJ
KoJIeOaHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHUKOB, ONTHYECKass cujla coOuparoeit
JVH3BI, PaJUOAaKTUBHBIA (OH): IUIAHUPOBATH W3MEPEHHs, COOMpAaTh HSKCIEPHUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSI, CIIEeYys MPEJI0KEHHOW HHCTPYKLIMH, BBIYUCIISATh 3HAYCHHUE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThl C YUETOM 3aJaHHON TOTPEIIHOCTH
U3MEPEHHUI;

coOiroaaTh NMpaBuiia TEXHUKU 0€30I1aCHOCTH IpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;
pa3in4yaTh OCHOBHBIE NPU3HAKUW M3YYEHHBIX (U3MYECKMX MOJEel: MarepuanbHas TOUKa,
a0COIIIOTHO TBEPIIOE TEJIO, TOUCYHBI HCTOYHHK CBETA, JIy4, TOHKAS JIMH3A, TUTAHETapHas MOIEIh
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT O $1/1pa;

XapaKTepU30BaTh TPUHIMIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, JAaTUUKHU IOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKeTa, O5XOJIOT, OYKH, IepUCKoI, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3ys 3HAHUS O CBOMCTBAaX (PU3MUYECKUX
ABJIEHUN ¥ HEOOXO0AUMBbIe (PU3NUYECcKre 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMBl U CXEMaTHYHBIE PHCYHKH M3YyYEHHBIX TEXHHYECKHUX YCTPOWCTB,
U3MEPUTENBHBIX TMPUOOPOB W TEXHOJOTHMYECKHX TPOIECCOB TMpPH PEUICHHH Yy4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparoIiei TMH3e;

NPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpHUMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(bu3nUecKnx 3HAHWUH B TIOBCETHEBHOW KHU3HH TSI 00ECTIeYeHUsT O€30TTaCHOCTH MTPH 0OpaIeHHH C
npubopaMu M TEXHUYECKUMM YCTPOMCTBAMHM, COXPAHEHMS 3JI0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAIOIIEH Cpee;

OCYILECTBIISATh MOMCK MHPOpMaLuu (hu3ndeckoro conaepxkanust B MHTepHETe, caMOCTOSTEIbHO
(bopMymHpysl TMOMCKOBBIA 3ampoc, HAXOAWUTh MYTH OINPEAEICHUS JOCTOBEPHOCTH IOydeHHON
UH(pOPMALIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN M JOTIOJTHUTEIbHBIX UCTOYHUKOB,;




UCTOJIb30BaTh TPU  BBHINOJHEHUM YYEOHBIX 3aJaHU HAy4YHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3MYECKOro CcoJepXaHMs, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BiaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOINEHHS HAa OCHOBE HH(OpPMALUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MUYECKOrO colepKaHMs, MyOIMYHO MPEACTaBIATh PE3yJbTaThl
HpOeKTHOfI HJIN I/ICCJIC,Z[OBaTeHBCKOf/'I ACATCIIbBHOCTHU, IIpU OSTOM TI'PaMOTHO MCIIOJIb30BaTh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BHICTYIUICHNE
Ipe3eHTaluel ¢ y4€ToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.




TEMATUYECKOE N/IAHUPOBAHUE

7 KNACC

Ne HanmeHoBaHWe pa3genos 1 Tem KonuuyecTtso yacos dneKkTpoHHble (undposble) obpasoBaTenbHble
n/n nporpammbil pecypcbl

Bcero KOHTpoAnbHbIe MpakTnyeckme
paboTbl paboTbl
|Pa3,qen 1. dusnKa u eé ponb B NO3HAHMU OKPYKalOLLEero mmpa |
1.1 ||Pusumka - Hayka o npupoae 2 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
1.2 [|Pu3nyeckme sennumHbl 2 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
1.3 EcTecTBEHHOHay4YHbIN METOA NO3HAHUA 2 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
UToro no pasaeny 6 ‘
|Pa3,qen 2. NepBOHavanbHbIE CBEAEHNA O CTPOEHMUM BELLeCcTBa |
2.1 ||CTpoeHue BellecTBa 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
2.2 ||ABWKeHMe M B3aMMOAENCTBME YacTULL, 2 1 Bubnunoteka LLOK https://m.edsoo.ru/7f416194
BellecTea

‘2.3 ArperaTHble COCTOAIHMA BELLeCTBa 2 Bubnunoteka LLOK https://m.edsoo.ru/7f416194 \




No HaumeHoBaHuMe pa3genos n Tem Konnyectso yacos IneKTpoHHble (undpoBblie) obpasoBaTesibHble

n/n nporpammbil pecypchl
Bcero KoHTpOoAnbHbIE MpaKkTHnyeckme
paboTbl paboTbl

UToro no pasgeny 5
|Pa3p,en 3. OiBuxKeHue u B3aumopgencTeme Ten

3.1 ||MexaHnuyecKkoe aBuKeHUe 3 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
3.2 ||WHepuma, macca, nnoTHOCTb 4 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
3.3 [|Cuna. Buabl cun 14 1 2 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
UTtoro no pasgeny 21
|Pa3,qen 4. NasneHue TBEPADIX TeN, XXUAKOCTEN U ra3os
4.1 ||OQaBneHue. Nepenaya gaBneHuUs 3 Bubnnoteka LLOK https://m.edsoo.ru/7f416194

TBEPAbIMU TENAMMU, }KUAKOCTAMM U Frazamu

4.2 ||QaBneHune knagkoctu 5 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
‘4.3 ATmocdepHoe gasneHue 6 Bubnunoteka LLOK https://m.edsoo.ru/7f416194 \




No HaumeHoBaHuMe pa3genos n Tem Konnyectso yacos IneKTpoHHble (undpoBblie) obpasoBaTesibHble
n/n nporpammbil pecypchl
Bcero KoHTpOoAnbHbIE MpaKkTHnyeckme
paboTbl paboTbl
4.4 ||OelicTBME KNAKOCTM M ra3a Ha norpyxeéHHoel|l 7 1 3 Bubnuoteka LLOK https://m.edsoo.ru/7f416194
B HUX TENO

UTtoro no pasgeny 21
|Pa3p,en 5. PaboTa u mowHOCTb. IHeprusa
5.1 ||PaboTa 1 mowHOCTb 3 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
5.2 ||MpocTble mexaHn3mbl 5 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
5.3 ||MexaHuuyeckas sHeprua 4 1 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
UTtoro no pasgeny 12
Paspen 6. NoBTOopeHue
6.1 ||Pabota no Teme "MexaHuuyeckoe ABuxKeHme" 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
6.2 Pabota no teme "[aBneHne TBEPAbIX TEN, 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194

UAKOCTEN U ra3os”




No HanmeHoBaHMe pa3genos U Tem Konunyecto yacos dneKTpoHHble (undpoBble) obpasoBaTenbHble
n/n nporpammbil pecypchl
Bcero KoHTpOoAnbHbIE MpaKkTHnyeckme
paboTbl paboTbl
6.3 Pabota no teme "PaboTta. MoLHOCTb. 1 Bubnuoteka LLOK https://m.edsoo.ru/7f416194
dHeprua"
UTtoro no pasgeny 3 ‘
OBLUEE KOJTMYECTBO YACOB MO NPOrPAMME 68 3 12 ‘
8 KJ1ACC
Ne HavmeHoBaHMe pa3nenos M TeM NPOrpPaMmbl Konnuyectso yacos dneKTpoHHble (umdposble)
n/n obpa3zoBaTtesnbHble pecypcbl
Bcero KOHTpONbHbIE lMpakTnyeckune
paboTbl paboThbl
Paspen 1. Tennosble aBneHUA
1.1 ||CTpoeHKne 1 cBONCTBA BeLLECTBA 7 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
1.2 ||Tennosble npoueccol 21 1 5 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce




No HanvmeHoBaHMe pa3genos 1 TemM NPOrpammel Konnuectso vacos INeKTpOHHble (Undposble)
n/n obpasoBaTenbHble pecypcbl
Bcero|| KoHTponbHble MpaKkTnyeckme
paboTbl paboTbl
UToro no pasgeny 28
Paspen 2. dneKkTpuyecKkme u MarHUTHble ABNEHUA
2.1 ||2neKkTpuyeckme 3apaabl. 3apAKEHHbIe TeNa N ux 7 1 Bubnnoteka LIOK
B3anmmogencrame https://m.edsoo.ru/7f4181ce
2.2 ||NOCTOAHHbIN 3INEKTPUYECKUIA TOK 20 1 7 Bubnunoteka LLOK
https://m.edsoo.ru/7f4181ce
2.3 ||MarHuTHble ABNEeHUA 6 1 1.5 bubanoteka LLOK
https://m.edsoo.ru/7f4181ce
2.4 ||9neKkTtpomarHMTHaA WHAOYKUMA 4 Bubnmoteka LOK
https://m.edsoo.ru/7f4181ce
UToro no pasgeny 37
Paspen 3. NoBTopeHue
3.1 ||PaboTta c TeKcTamu no Teme “TennoBsbie ABeHUA" 1 Bubnnoteka LIOK

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




Ne HanmeHoBaHWe pa3aenos n Tem Nporpammbl Konnyectso yacos INeKTpOHHble (Undposble)
n/n obpasoBaTenbHble pecypcbl
Bcero|| KoHTponbHble MpaKkTnyeckme
paboTbl paboTbl
3.2 Pabota c TekcTamu no Teme “lMocTosAHHbIN 1 bubnnoteka LLOK
3N1EeKTPUYECKMIA TOK” https://m.edsoo.ru/7f4181ce
33 PaboTa c TekcTamu no Teme "MarHuTHble aBneHus" 1 Bubnmoteka LOK
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 3 ‘
OBLLEE KOJ/IMYECTBO YACOB MO NMPOrPAMME 68 3 14.5 ‘
9 KNACC
Ne HanmenoBanue pa3zienoB U TeM NporpaMMbl KonunuecTBo yacos DnekTpoHHbIe (U POBHIE) 00pa3oBaTEILHbIE
n/n pecypcsl
Bceero||KonTponbubie pabotsi|| IlpakTrueckue
paboThHI
|Pa311en 1. Mexannyeckue siBJeHMsI
11 10 1 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6

Mexannueckoe IBMKEHHUE U CITOCOOBI €T0
OIMMCaHUSs




Ne HanmMeHnoBanue pa3iesoB U TEM IPOTrPaMMBI KomuuecTBo yacos DOnekTpoHHbIe (1M POBHIE) 00pa30BaTEIbHBIE

n/n pecypcbl
Bcero||KonTtpoasubie padotsi|| IlpakTuueckue
paboThI

‘1.2 BzanmoneiicrBue Ten 20 1 3 bubaunoreka I{OK https://m.edsoo.ru/7f41a4a6
‘1.3 3aKOHBI COXPaHECHHS 10 3 bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 40
|Pa3z1e.11 2. Mexanu4eckue KoJie0aHUsSI M BOJIHBI
‘2.1 MexaHn4yeckre KoJeOaHus 7 3 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
‘2.2 MexaHu4ecKue BOJIHbBI. 3BYK 8 1 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 15
|Pa3z[e.11 3. DJIEKTPOMATHUTHOE TI0JIe H YJIEKTPOMATHUTHBIE BOJTHBI

3.1 ||PnexkrpomarHuTHOE MMOJIE U IEKTPOMArHUTHBIE 6 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6

BOJTHBI
Hroro mo paszneny 6

Pasnen 4. CBeToBbIe ABJICHUA

[Passens Coctommenmnennn ]




Ne HanmMeHnoBanue pa3iesoB U TEM IPOTrPaMMBI KomuuecTBo yacos DOnekTpoHHbIe (1M POBHIE) 00pa30BaTEIbHBIE

n/n pecypcbl
Bcero||KonTtpoasubie padotsi|| IlpakTuueckue
paboThI

‘4.1 3aKOHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘4.2 JIMH3BI © ONTHYCCKHE TPUOOPHI 6 3 bubmmoreka I{OK https://m.edsoo.ru/7f41a4a6
‘4.3 PasnoxxeHue 0eoro cBera B CIICKTP 3 2 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
|Pa3z[e.11 5. KBaHTOBBLIE AIBJICHUSA
‘5.1 Hcnyckanue U MoriolieHne CBeTa aToMOM 4 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘5.2 CtpoeHue aTOMHOTO sijIpa 6 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘5.3 SnepHbie peakiuu 7 1 1 bubaunoreka I{OK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Paznen 6. NoBTopeHue 7- 9 Knacc

6.1 ||[ToBTOpeHme n 0600mEeHue JlabopaTopHBIe 1 1 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6

paboTsl 1o kypcy "B3aumoneiicteue Ten"




teme "KBaHTOBas U snepHas ¢pusuka'

Ne HaumeHnoBaHue pa3aenoB ¥ TeM IPOrpaMMBbI KonnuaectBo yacos DOnekTpoHHbIe (1M POBHIE) 00pa30BaTEIbHBIE
/1 pecypcbl
Bcero||KonTtpoasubie padotsi|| IlpakTuueckue
paboThI
6.2 [[IloBTOpenue, o6o0uIeHue. Penienre pacueTHBIX 1 1 Bubnnoteka LIOK
Ka4eCTBEHHBIX 3a1a4 110 TeMme "TernnoBrlie https://m.edsoo.ru/7f4181ce
npoiiecch”
6.3 ||[ToBTOpeHmE, 0000mIEHNE. PenieHne pacuyeTHBIX U 1 Bubnnoteka LIOK
KadecTBeHHBIX 3a7a4 mo Teme "KIIJ[ TermoBsix https://m.edsoo.ru/7f4181ce
nBuraresiein”
6.4 ||[loBTOpeHue, oboOIIcHHE. PeneHne pacueTHBIX U 1 bubmmotreka L{OK https://m.edsoo.ru/7f41a4a6
KauyeCTBEHHBIX 3a1a4 no TeMe "KIIJI
3JIEKTPOYCTAaHOBOK"
6.5 ||[[loBTOpenue, o6obmienne. JlabopaTopusie padotsl || 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
1o kypcy "CBeroBsle siBeHUA"
6.6 [|[TloBTopenue, o600meHue. Pabora ¢ TekcTamu 110 1 bubmmoteka 1{OK https://m.edsoo.ru/7f41a4a6
TeMe "3aKOHBI COXPAaHEHHsI B MEXaHUKE"
6.7 ||[[ToBTOpenue, o600IeHne. PaboTta ¢ TekcTamMu 10 1 bubmmoteka L{OK https://m.edsoo.ru/7f41a4a6
teme "Kosnebanus u BOJHBI"
6.8 ||[[ToBTOpeHnue, 0600meHue. Pabora ¢ Tekctamu 10 1 bubaunoteka LIOK https://m.edsoo.ru/7f41a4a6
Teme "CBeTOBbIE SIBIICHUS "
‘6.9 [ToBTOpenue, o600menne. Pabora ¢ Tekctamu mo 1

bubnmnoreka [JOK https://m.edsoo.ru/7f41a4a6\




Ne HanmMeHnoBanue pa3iesoB U TEM IPOTrPaMMBI KomuuecTBo yacos DOnekTpoHHbIe (1M POBHIE) 00pa30BaTEIbHBIE
n/n pecypcbl
Bcero||KonTtpoasubie padotsi|| IlpakTuueckue
paboThI
Wroro mo pazneny 9 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME || 102 3 27
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