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HOSACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o ¢u3MKe Ha YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHHUS COCTaBJICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
obOpasoBarenbHOl Tporpammbl, TmpexactraBieHHbx B DPI'OC OO0, a Takke ¢ ydéroMm
denepanpHOl paboueld mporpamMmbl BocnuTaHuws W KoHIenmwu mnpenojaBaHus y4eOHOTO
npenmera «Ou3nKay.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (HOPMUPOBAHHE €CTECTBEHHO-
HAyYHOW T'PaMOTHOCTH OOYYAlOIIMXCS U OpraHMU3alfi0 U3ydeHHs (PU3MKU Ha JesITebHOCTHOMN
ocHoBe. B mporpamme mno ¢usHMKe YYUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO IpenMeTa B
peamu3anuu TpeboBannii PI'OC OOO K MmIaHHUPYEeMBbIM JUYHOCTHBIM M METalpeIMETHBIM
pesyibTataM OOydYeHHs, a TakKe MEXKIPEJIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHMUsl.

[TporpamMa 1o (M3MKe ycTaHABJIMBAET paclpeneieHrne y4eOHOro mMaTepualia 1o TojaaM
oOyuenus (o Kjaccam), IMpeajaraeT MNPUMEPHYIO IOCIENOBATEIbHOCTh H3YyYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA [PEJAMETHOTO COJEpXKaHUS M Y4YET€ BO3PACTHBIX
0COOCHHOCTEHN 00yYaroMNXCs.

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

OwusmKa SBISETCS CUCTEMOOOPA3YIOIMIMM JIsl €CTECTBEHHOHAYYHBIX y4EOHBIX IPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE MPOIECCOB M SBICHUM, N3Y4aeMbIX XUMHUEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPeIoCTaBiseT HaumOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO MeETOoja
MO3HAHUS, TO €CTh CII0C00a MOMYYCHHUS JOCTOBEPHBIX 3HAHUI O MHpe.

Opna W3 rMaBHBIX 3a1a4 (pU3M4eckoro oOpa3oBaHHs B CTPYKType oOIIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHMHM E€CTECTBEHHOHAYYHONW TPAMOTHOCTH M UWHTEpeca K Hayke Yy
oOyJaromuxcs.

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

Hay4YHO OOBSCHSTH SIBJICHUS;
OLIEHUBATh U IOHUMATh 0COOEHHOCTH HAayYHOI'O CCIIEeI0OBAHHUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIOJIb30BaTh HAYUHbBIE 10KA3aTEIbCTBA JIS TIOJyYEHUS BBIBOJIOB.

[lenu wm3yueHuss (U3MKK HAa YpOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs ONpEIEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE 001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkA€HHON pemeHnneM Kosmnermn Munncrepersa nmpocsenieHust Poccuiickonn @epepannu
(mpotokon ot 3 nexadbps 2019 r. Ne [IK4BH).

Henun usyvyenus puznku:
npuoOpeTeHne MHTepeca M CTPEeMJICHUs OOy4aroIlMXcs K HaydyHOMY M3YYEHHUIO HPUPOJIH,
Pa3BUTHE WX UHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe NMO3HAHHs U (POPMUPOBAHUE UCCIIEI0BATEIBCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;

(opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yuyeHHs] OCHOB CTPOEHHS MaTepuu
U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

dopMHpoOBaHUE TPEJICTaBICHUI O poyd (PU3MKH A Pa3BUTHS JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTH;

pa3BUTHE NPEJICTaBICHUN O BO3MOXXHBIX cepax Oyaymed nmpopeccuoHaIbHON NesTeTbHOCTH,
CBSI3aHHOM C (PM3UKOH, MOATOTOBKA K JajbHEIIIeMy 00y4eHHIO B 3TOM HalpaBICHUH.

JlocTikeHre STUX Lened mporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHust 00€CIIeUNBACTCS PEIICHUEM CIISAYIOINX 3a1aY:
npuoOpeTeHne 3HAaHUM O JUCKPETHOM CTPOEHHM BEIIECTBA, O MEXaHWYECKHX, TEIJIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;




npuoOpeTeHne yMEHUI OMHChIBaTh M OOBSCHATH (PU3UYECKUE SIBICHHS C HCIIOJIb30BaHUEM
MOJTYyYECHHBIX 3HAHU;

OCBOCHHME METOOB PELICHUs MPOCTEHIIMX PACUETHBIX 33[ad C HMCIOJIb30BaHHEM (U3NUECKUX
MO/IeJIel, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3sBUTHE YMEHUN HAOIIOAAaTh NPUPOAHBIC SIBICHUS ¥ BBIIOIHATH ONBITHI, J1A0OpPATOPHBIC
paboThl U SKCIIEPUMEHTAIbHbBIE UCCIEA0BAHUS C UCTIOJIb30BAaHUEM U3MEPUTEIHHBIX PUOOPOB;
OCBOEHHUE MTPUEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACPIKAHMSI, BKITIOYast HHPOPMAITHIO
0 COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKHU, aHATIU3 U KPUTUYECKOE OlICHUBaHHe UH(OpMaILINH;
3HAKOMCTBO €O cdepamu TpodhecCHOHANBHON eATEIbHOCTH, CBS3aHHBIMU C (H3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTHKEHUSIX (DU3HUECKON HAYKU.

Ha u3ydenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
oTBoaMTCs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Heleqo), B 8 kinacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEINIO).
[Ipennaraemelii B mnporpamMMe mo (usuke nepeyeHb J1aOOpaTOpHBIX PabOT M ONBITOB HOCUT
PEKOMEHIATENbHBIN XapakTep, YYHUTENb JelaeT BbIOOp MpoBeneHHs JabOopaTOpHBIX PadOT |
OTIBITOB C YUETOM MHIUBUIYaIbHBIX OCOOCHHOCTEH 00Yy4arOIINXCsl, CIIUCKA SKCIIEPUMEHTAITBHBIX
3aJJaHMi, TIPeIaraeMbIX B paMKax OCHOBHOTO rOCYJapCTBEHHOTO dK3aMeHa Mo (hH3HKe.
COLEPKXAHUE OBYYEHUSA
7 KUIIACC

Pasznen 1. ®usuka u e€ poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

®usuka — Hayka o npupone. SAsnenus npupoasl. U3NUYECKHUE SBICHHS: MEXAHUYECKHE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenMWYMHBL. M3mepenune Qusnueckux BenuunH. Duzmueckue MPUOOPEHIL.
[Torpemnocts n3MepeHuil. MexayHapoiHas cucTeMa €IMHUIL.

Kak ¢wusuka m npyrue ecTecTBEHHBIE HAyKH HM3Y4alOT NMPUpoAy. EcTecTBeHHOHAYYHBIH
METOJl TO3HaHWs: HaOJIOJeHHE, MOCTAHOBKA HAyYHOTO BOIIPOCA, BBIIBMKEHUE THUIIOTES,
HKCIEPUMEHT II0 IPOBEPKE TIHUMOTE3, OOBsACHEHHE HabmogaeMoro spieHus. OnucaHue
(bU3NUECKUX SBICHUH C ITOMOIIBIO MOJIETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.
2. Owusuveckue MpUOOPHI W TPOLEAypa MPSMBIX W3MEPEHHH aHaJOTOBBIM M IHU(POBHIM
npubOpoM.
Jlabopamopnuvie padbomut u onvimol.
OmnpeneneHue LeHbI IIEHUS KaIbl U3MEPUTEIBHOT0 MpUoopa.
N3mepenne paccTOSTHUN.
N3mepenue 06bEMa XKUIKOCTH U TBEPAOTO TeJa.
Omnpenenenue pasMepoB MaybIX TEN.
N3mepenne Ttemmneparypbl NOpH TOMOIIM JKUJKOCTHOTO TEPMOMETpAa M JaTdyMKa
TEMIEPATYpPHI.
6. IlpoBemeHue wuccieoBaHUS MO MPOBEPKE THIOTE3bl: JNAIbHOCTh MOJETA IIApHKa,
MYIEHHOTO TOPU30HTAJIbHO, TEM OO0JIbIlIe, YeM OOJIbIIIE BHICOTA TyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeIeHUS 0 CTPOCHMH BelleCTBA.

CtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbl, HUX pa3Mepbl. OIBITHI, JOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BELIECTBA.

JBmxkenne dvactuil BemecTBa. CBsSI3b CKOPOCTH JABWKEHHUS YACTHI[ C TEMIIEpaTypoil.
bpoyHoBckoe maBmwxkenue, auddysus. B3aumoneicTBHEe 4YacTHIl BEIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBaHUE.

ArperaTHbple COCTOSIHMSI  BEIECTBA: CTPOEHUE Ta30B, IKUAKOCTEH W 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. HaOGnronenue GpOyHOBCKOTO JABHKCHHS.

2. HaGmonenue nuddysuun.
3. HaOmionenue sBiICHMA, OOBSICHSIONIUXCS MPHUTSHKEHUEM WM OTTATKUBAHUEM YaCTHUIL
BEIIIECTBA.

Jlabopamopuvie pabomol u onvimel.

1. Omnenka quamerpa aToMa METOJIOM PSIOB (C HCTOJIb30BaHUEM (hoTorpaduii).
2. OmbIThI IO HAOJIOICHUIO TEIUIOBOTO PACIIMPEHUS T'a30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

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

Mexanuyeckoe aBuxkeHue. PaBHOMepHOE W HepaBHOMEpHOe JBHKeHHE. (CKOpOCTb.
Cpenusist CKOpOCTh IPU HEPABHOMEPHOM JIBIXKCHHUH. Pacuér myTu U BpeMeHU JABUKECHUSL.

SlBnenne wHepuuu. 3aKOH WHEpUUH. B3aumonelcTBue Tell Kak MNPUYMHA W3MEHEHHS
CKOpOCTH JBMXKEHHMS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTs BemectBa. CBsi3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JUHUIIE 00bEMa BElIECTBA.

Cuna xak XxapakTepucTHka B3auMmonencTBus Tei. Cuia ynpyroctd M 3akoH ['yka.
W3mepenne cuibl C NMOMOIIBI JWHAMoOMeTpa. fIBieHHe TAroTeHus W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec tena. HeBecomocTs. CiiockeHue Cuil, HalpaBJIEHHBIX IO
onHOU npsiMoil. PaBHozeicTBytomas cui. Cuna TpeHus. TpeHue CKONbXEHHSI U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.
Habumonenne MexaHn4ecKoro IBUKEHUS Tena.
N3mepenne ckopoCcTH NPSIMOJIMHEUHOTO IBUKEHHUS.
Haburonenue siBjaeHUs] UHEPIUH.
Habmroienue n3MeHeHns: CKOpOCTH MPH B3aUMOJICHCTBUH TETI.
CpaBHeHue Macc 0 B3aUMOJIEHCTBUIO TEl.
CrioxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM IPSIMOM.
Jlabopamopnwvie padbomot u onvimol.
1. OmpeneneHrie CKOPOCTH PAaBHOMEPHOTO JBHKEHHUA (IIapuKa B SKUIKOCTH, MOJEIU
ANEKTPUIECKOTO aBTOMOOUJIS U TaK Jlajee).
2. OmpeneneHue cpeiHeld CKOPOCTH CKOJBXKEHHs Opycka HIIM IIapuka IO HAKJIOHHOMN
IJIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPIOTO TeENA.
4. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCHUMOCTb pacTsikeHus (mepopmManuu) TPYKUHBI OT
MPUIOKEHHOMN CHIIBI.
5. OnbITHI, JEMOHCTPHUPYIONIHME 3aBUCHMOCTh CHJIBI TPEHHS CKOJBXKEHHUs OT Beca Tejla U
XapakTepa COIMpPUKACAIOUIUXCS TOBEPXHOCTEM.

Pa3nen 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenne. CiocoObl yMEHBIIICHHSI M YBEIHUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. [lepenava naBneHus TBEPABIMU TEIaMH, KHUIKOCTIMU
u razamu. 3akoH Ilackans. [TneBMarnueckue mMamuHbl. 3aBUCUMOCTDH AABICHUS KUAKOCTH OT
rnyounsl.  ['mapocratudeckuit  mapamokc. CooOmarommecs cocyabl. [ HapaBaudeckue
MEXaHU3MBI.

AtMocdepa 3emuin u armocdepHoe naBineHue. [IpUuMHBI CylIeCTBOBaHMS BO3AYIIHOMN
obonouku 3emmu. OnbiT Toppuyermnu. M3mepenue atmocdepHOro MaBieHHs. 3aBUCHMOCTH
atMochepHOTO JIaBlieHUsI OT BBICOTHI HaJa YypoBHeM wMops. I[Ipuboper misi u3MepeHus
aTMoc(hepHOTro JaBICHHUS.

JleticTBHE XUJIKOCTH | Ta3a Ha MOTPYKEHHOE B HUX TeJ0. BeITaikuBaromas (apXxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.

1. 3aBucUMOCTH JaBJICHUS Ta3a OT TEMIEPATYPHI.
2. Tlepenaua maBieHUs )KUIKOCTHIO U TA30M.
3. Coobmmaromuecs: CoCcybl.

oukrwdE

w




&

I'mpapaBamyeckuit mpecc.

[IposiBneHue necTBUs aTMOCHEPHOTO JTABJICHHS.

6. 3aBHCHMOCTH BBITAJIKUBAIOIICH CUJIBI OT 00BEMA MOTPYKEHHOW YACTH TEJIa U TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue miaBaHusi TeN: IUJIaBaHUE WM TOTPYXKEHHE TeI B 3aBUCUMOCTH OT
COOTHOUICHUS IUIOTHOCTEN TeNa U JKUIKOCTH.

Jlabopamopuwvie pabomot u onvimeol.

1. HccnemoBanue 3aBUCMMOCTH Beca Tella B BOAEe OT 00bEMa MOrpYKEHHOH B KHIKOCTh
YacTH TeJa.

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

3. TIpoBepka HE3aBUCHUMOCTH BBHITAJTKUBAOIICH CHIIBI, ACHCTBYIOMIEH HA TEJNO B JKUIKOCTH,
OT Macchl TeJna.

4. OmnbIThl, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh BBITAJKHUBAIOIIEH CHUIIbI, JEHUCTBYIOIIEH Ha
TEJNO B KUIKOCTH, OT 00BbEMa MOTPY>KEHHOM B KHMJIKOCTh YAaCTH TeJa U OT IUIOTHOCTH
JKUJIKOCTH.

5. KoncrpyupoBanue apeomerpa WIM KOHCTPYMpPOBaHHE JIOAKHM U OIpelaeieHue e¢
Ipy30I10ABEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEpPrus.

Mexanunueckast pabota. MOIIHOCTb.

[TpocThie MeXxaHU3MBI: pbIuar, 0JIOK, HAaKJIOHHAS MII0CKOCTh. [IpaBuiio paBHOBeCHSs pbIyara.
[IpumeHeHue mnpaBuiia paBHOBECHsI pbluara K Osoky. «3ojotoe mnpaBuiio» Mexanuku. KIIJ]
MPOCTHIX MeXaHU3MOB. [IpocThie MeXaHU3MBbI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprusi. Kunernueckas v noteHiuai€bHas 3aeprus. [IpeBpanienue oqHoro
BHJIa MEXAHUYECKOM YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUH B MEXAHUKE.

Hemoncmpayuu.

1. TIpumepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuvie padbomuvt u onvimol.

1. Ompenenennie pabOThI CUTBI TPEHHS] TPU PABHOMEPHOM JABIKEHMHM Tela IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HWccnenoBanue yciaoBHiA paBHOBECHS pblyara.

3. Usmepenne KIIJ] HakTOHHOH TITIOCKOCTH.

4. VI3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTHH.

8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE TIOJIO’KEHUSI MOJIEKYJISIPHO-KMHETUYECKOH TEOpUHU CTpOoeHMs BemiecTBa. Macca
U pa3Mepbl aTOMOB U MoOJEKyJl. OmbITbl, NOATBEPKIAIOIIME OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KHHETHYECKOU TEOPHH.

Mopenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTr0 COCTOSIHUN BellecTBa. Kpucramiyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )KUIAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyumBaHWE M KalmWUIpHbIE siBlieHUs. TeruoBoe
pacIIMpPEHNE U CKATHE.

Temneparypa. CBsA3b TeMmmepaTrypbl CO CKOPOCTbIO TEIUIOBOTO JIBMJKEHMSI YacTHIL.
Buytpennsis sHeprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temionepeaauu: TeIONPOBOIHOCTh, KOHBEKIMS, U3TyUECHHUE.

KonuuecTBo TemnoTel. YienbHas TEMJIOEMKOCTh BellecTBa. TemaooOMeH U TErIOBOe
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBneHue M OTBepJeBaHUE KPUCTAITMYECKHUX
BEIIECTB. YAeNbHas TemioTa raBieHus. [lapooOpa3oBanue u KoHueHcanus. Vcmapenue.
Kunenue. YnaenbHas Temnota mapooOpa3oBaHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMoc(epHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayXa.
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DHeprus TOIIMUBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpuntuner  pabotel TemoBeix aurareneit KIIJ TemmoBoro psuratens. TeroBbie
JIBUTATENIH U 3aLUATA OKPYKAIOIIEH CPEBL.
3aKOH COXpaHEHUs U IPEBPALLECHUS SHEPTUU B TEIUIOBBIX IPOLECCaX.

Hemoncmpayuu.
Hab6nronenne OpoyHOBCKOTO JABHIKEHUS.
Hab6monenue nuddy3un.
Habmtoienue siBjeHnii cMauuBaHUsI U KaWUTSIPHBIX SIBJICHUIA.
HabGmronenue TeniaoBoro pacuimpeHus Tel.
V3MmeHeHue AaBlieHus Ta3a Npu U3MEHEHUH 00bEMa U HArpeBaHUK UJTU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMiepaTyphl.
Bunb! Teruionepenaun.
OxaxkJIeHHe MpU COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiieHr# paboThl BHEITHUMH CHUIaMH.
10 CpaBHeHuE TEMI0EMKOCTEN Pa3InYHBIX BEILIECTB.
11. HaOnroneHue KUIIEHUS.
12. HalGuroieHre IOCTOSTHCTBA TEMITePaTyphl TIPH TIIaBJICHUU.
13. Mozeny TEeIIOBbIX IBUTATENEH.
Jlabopamopusie pabomsl u onsimol.
OnbITHI 1O OOHAPYKEHUIO TEHCTBUS CHIJI MOJICKYJISIPHOTO TPUTSKEHHUSL.
OnbIThI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH 1 TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPHUIIA.
OnbITHI, JEMOHCTPHUPYIOIIME 3aBHUCHUMOCTh JaBIEHUS BO3AyXa OT ero o0béma u
HarpeBaHUs WM OXJIKICHUS.
6. IlpoBepka THMNOTE3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA IKUAKOCTH B
TEPMOMETPUUECKOU TPYOKE OT TeMIlepaTyphl.
7. HaOmromenue m3MeHEHUs] BHYTPEHHEHW SHEPrUM Tela B pe3yibTaTe TEIJIoNepeaayd U
paboTHl BHEIITHUX CHII.
8. HccnenoBanue siBJIeHHs TEIIIOOOMEHA MTPHU CMENIMBAHUH XOJIOIHOM U TOpsiuel BOJBI.
9. OmpexneneHue KOJIMYECTBA TETUIOTHI, TOJYYEHHOTO BOJIOH MIPH TEIDIOOOMEHE ¢ HArPETHIM
METAJUIMYECKUM [IUINHAPOM.
10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBanue mpoiiecca uCapeHusl.
12. OmnpeneneHre OTHOCUTENBHON BIQKHOCTH BO3TyXa.
13. Omnpenenenuie yaeabHOM TEIUIOTHI MJIABICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanus Ten. /[Ba poja syeKTpUUeCKMX 3apsioB. B3aumopeicTBue 3apsKeHHBIX
ten. 3akoH KymoHa (3aBUCHMMOCTBD CHJIBI B3aMMOJEHCTBUSI 3apsSKEHHBIX TET OT BEITUYUHBI
3apsiIOB U PACCTOSIHUS MEXY TEIAMM).

Onektpuueckoe mosie. Hanmpsok€HHOCTE anekTpuyeckoro mois. [lpuHmmn cynepno3unuu
ANEKTPUUECKUX MoJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTAPHBIN 3JeKTpuueckuil 3apsan. CTpoeHwue
atoma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JJIEKTPUUECKOT0 3apsijia.

DNEeKTPUUYECKH TOK. YCJIOBHS CYIIECTBOBAHHUS DJIEKTPUUYECKOTO TOKa. VICTOYHHMKH
MOCTOSTHHOTO TOKa. JIeHCTBUS JIEKTPUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHHUTHOE).
DJIEKTPUUYECKUH TOK B )KUIAKOCTAX U razax.

Onektpuueckass uenb. Cuna Toka. DiekTpuueckoe HamnpsbkeHue. ConpoTuBIICHHE
MPOBOJHMKA. YJEIbHOE CONPOTUBICHUE BemiecTBa. 3akoH Owma Ui  ydacTKa IUEMH.
[locnenoBarenbHOE U MapaielIbHOE COETMHEHUE TPOBOJHUKOB.

PaboTta 1 MOIIHOCTbH AneKTpuyeckoro Toka. 3akoH Jlxoymns—JIeHua. DnekTpuyeckue Henu
U TIOTPeOUTENH IEKTPUUIECKOM SHEpTruu B ObITY. KOpoTKOE 3aMbIKaHHE.

CoNoO~WNE
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ITocrossHHBIE MarHuThl. B3auMOJelCTBUE MOCTOSAHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
MarnutHoe noJie 3eMJId U €ro 3Ha4eHue I )KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 1osie
ANEKTPUYECKOTO TOKa. [IpuMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO TokKa. lcnosb3oBaHue
AJIEKTPOJIBUraTesICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apaned. SIBieHue dneKTpoMarHUTHOM — wHAyKuuu. IIpaBuno  Jlenua.
Onekrporedepatop. CrocoObl TONyYEHUS JIIEKTPUYECKOW HHEPruu. DIIEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

OneKTpu3anus Ted.
JBa pojia 2JIeKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsHKCHHBIX TEI.
VYCeTpoicTBO U IEMCTBUE 3IEKTPOCKOTA.
DINIEeKTpOCTaTUYECKAsE UHTYKIIUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopenvupoBaHu€ CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOoYHNKM TOCTOSIHHOTO TOKA.
JleficTBUS 3IEKTPUYECKOTO TOKA.
. DIIEKTPUYECKHUI TOK B )KUJIKOCTH.
. "'a30BBbIit pazps.
. 3MepeHne cuiibl TOKa aMIIEpMETPOM.
. I3mepeHue 35eKTpuYecKOoro HarpsKeHNUs BOJIbTMETPOM.
. Peoctar u marazuH COpOTHBIICHUM.
. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.
. MopenvpoBaHue HEBO3MOXKHOCTH Pa3/ICJICHUs MOJTOCOB MarHuTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.
. OnbIT Opcrena.
. MarauTHoe 1noJjie Toka. JJIeKTPOMAarHurT.
. JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.
. OnbrTer @apages.
. 3aBUCUMOCTH HaIpaBJICHUSI HHIYKIIMOHHOTO TOKA OT YCJIOBUN €0 BOSHUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnuvie padbomot u onvimol.
OnBITH MO HAOTIOEHUIO DNIEKTPU3AIIUU TeNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
UccnenoBanue nelcTBUS JIEKTPUUECKOTO TOJISI HA TPOBOIHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUECKOH IETH MOCTOSHHOTO TOKA.
W3mepenne u peryaupoBaHUe CHIIBI TOKA.
N3mepennie u peryaupoBaHue HaAIPsHKEHUS.
HccnenoBanme 3aBUCMMOCTH CHJTBI TOKA, UIYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBICHUS
pe3ucTopa 1 HaNpsHKEHUs Ha PE3UCTOpeE.
7. OnbITHI, JEMOHCTPUPYIOITUE 3aBUCUMOCTH JIEKTPHUUECKOTO COMPOTUBIICHUS MPOBOTHUKA
OT €r0 JJIMHBI, IUIOIA/IA MTONEPEUHOI0 CEYEHUSI U MaTepHala.
8. TIpoBepka mpaBwiia CIOKEHUS HAMPSHKCHHWHA TPU MTOCIICIOBATEILHOM COCTUHEHUH JBYX
PE3UCTOPOB.
9. TlpoBepka mpaBwIIa JUIS CHJIBI TOKA MPH NapauUICTLHOM COSTMHEHUN PE3HCTOPOB.
10. Omnpenenenrie pabOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTop.
11. OmnpeneneHrie MOIIHOCTH 3JEKTPUUECKOT0 TOKA, BBIACIAEMOM Ha PE3UCTOPE.
12. UccnenoBanue 3aBUCUMOCTH CHIIBI TOKa, HIYIETO YePe3 JIAMIIOYKY, OT HANpPsDKEHUS Ha
HEH.
13. Onpenenenue KIIJl narpeBares.

CoNoO~WNE
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14. UccnenoBanue MarHUTHOTO B3aMMOJEHCTBUS OCTOSIHHBIX MarHUTOB.

15. 3yueHre MarHuTHOrO TMOJsS MOCTOSIHHBIX MArHUTOB MpPU HMX OOBEAMHEHUM U
pa3eIeHun.

16. UccnenoBanue AeHCTBUS 2JIEKTPUUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnpIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJEHCTBUS KaTYUIKA C TOKOM H
Mar"urTa OT CUJIbl TOKAa U HAIIPABJICHUS TOKA B KaTyIIIKE.

18. M3yueHne AeliCTBUS MarHUTHOTO IOJISt HA IPOBOTHHUK C TOKOM.

19. KoncrpynpoBaHue 1 u3ydeHue paboThl 3JEKTPOIBUTATEISL.

20. Uzmepenue KI1J] anexTpoaBUraTeIbHON YCTaHOBKH.

21. OnbITBl 1O HUCCIIEAOBAHUIO SIBJIEHUS SJEKTPOMAarHUTHOW HWHAYKLHMH: HCCIIEAOBaHHUE
VU3MECHEHUH 3HAYEHUs U HAIIPaBJICHUS NHIYKLIIMOHHOTO TOKA.

9 KVIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexannueckoe amwkeHune. MartepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHWYECKOrO JBHKEHMs. PaBHOMepHOe mpsMoiIuHEHHoe aBukeHue. HepaBHomepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsss M MIHOBEHHAs CKOPOCTb Tella IPU HEPAaBHOMEPHOM
JBHKCHUH.

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

PaBHOMepHOe JBMXKEHUE 1O OKpYXHOCTH. Ilepmon u yacrora oOpamienus. JluneiiHas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTPEMUTENBHOE YCKOPEHHE.

IlepBriii 3akoH HproToHa. Bropoit 3akon Hetorona. Tpetuit 3akon Hptorona. [lpuniun
CYNEPIIO3UIUHN CHUIL.

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

Cuna TSDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOJHOrO NaJeHUs.
JBuxenue 1iaHer Bokpyr Comnnua. IlepBas kocmmueckas ckopocTs. Hesecomocts u
[epErpys3KHu.

PaBHOBecue MarepuanbHOI TOUkU. AOGCOIIOTHO TBEPIOE Teno. PaBHOBecHe TBEpAOTO Tena
C 3aKPEINIEHHON OCBIO BpaueHus. MomeHT cuiibl. LIeHTp TskecTH.

Umnynec tena. M3MmeHenne ummynbea. VMmynbe cuibl. 3aKOH COXpaHEHHsI UMITYJbCa.
PeakTuBHOE IBUKECHHE.

Mexannueckass pabota ¥ MOIIHOCTb. Pabora cui TsikecTH, ynpyroctd, TpeHus. CBs3b
sHeprun u pabothl. [loTeHLmanbHas SHEprus Tena, MOJHATOrO HajA TMOBEPXHOCTHIO 3EMIIH.
IToTrenumanbHas 3HEprus cKaroi npyxuHsl. Kunernueckas sHeprus. Teopema 0 KHHETUYECKON
DHEPruM. 3aKOH COXPAaHEHHS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.

1. HaOnroneHue MEXaHUYECKOIO IBUKEHMS Tella OTHOCUTENBHO PAa3HbIX Tel OTCUETA.

2. CpaBHeHHE TyTeH W TPACKTOPHHA IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCHUTEIBHO
pPa3HBIX TEJl OTCUETA.

3. H3mepeHne CKOPOCTH B YCKOPEHUS TPSMOIMHEHHOTO JIBU)KECHUSI.

4. WccnenoBaHue NMPU3HAKOB PABHOYCKOPEHHOTO JABHKEHHS.

5. HaOGmroneHue nBMXKSHUS Tela MO OKPY>KHOCTH.

6. HaOmoneHne MexaHWYECKHMX SBJICHHM, MPOUCXOAAIIMX B cucTeMe oTcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIbHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTbH YCKOPEHHS Teja OT MaccChl Teja U AeUCTBYIOLIEH Ha HETO CHJIBL.

8. HaOmroneHue paBeHCTBA CHIT IPU B3aUMOJICHCTBUU TEI.

9. H3meHeHue Beca Tesa NpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysIbCca MPH B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPH B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCa TPH HEYIPYTOM B3aHMMO/ICHCTBHH.

13. Coxpanenue UMIysbca Ipu aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUH.




14. HaGnroieHre peakTHBHOTO JBUKCHHUS.

15. CoxpaHneHrne MeXaHUYECKON YHEPTUHN TTPH CBOOOHOM ITaJICHUH.

16. CoxpaHeHne MeXaHUIECKOW SHEPTUH MPH JBIKCHUH TeJla O] IeWCTBUEM TIPYKHHBI.

Jlabopamopnwvie padbomot u onvimeol.

1. KonctpynpoBaHue TpakTa A pasroHa W JalbHEWIIEro paBHOMEPHOTO JBHKCHHS
HIapUKa WIH TEIEKKH.

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

3. OmpeneneHue YCKOpEHHsI Teja NPH PABHOYCKOPEHHOM JABIDKEHHHM I10 HAaKJIOHHOM
MJIOCKOCTH.

4. WccrnenoBaHue 3aBHCHMOCTU IYTH OT BPEMEHHU INPU PAaBHOYCKOPEHHOM JBM)KEHUH 0e3
HAYaJIbHOM CKOPOCTH.

5. TIpoBepka rumoTesbl: €Clii MpU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 Ha4aJbHOH CKOPOCTH
IIyTH OTHOCSTCS KaK Psii HEUETHBIX YUCEN, TO COOTBETCTBYIONINE IPOMEKYTKA BPEMEHU

OJTMHAKOBEI.

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

7. Omnpenenenue k03P PUIHEHTA TPEHUS CKOIBXKEHUS.

8. OmnpeneneHne KECTKOCTU NPYKUHBL.

9. Ompenenenue pabOThl CHUIIBI TPEHHS TMPU PABHOMEPHOM JABW)KCHMHM Tela [0
TOPU30HTAIILHON ITOBEPXHOCTH.

10. Ompenenenrie pabOTHl CUJIBI YOPYTOCTH IMpH MOABEME Tpy3a C HUCHOIB30BaHUEM
HEMOJIBUKHOTO U MOABUKHOTO OJIOKOB.

11. 3y4yenue 3aK0HA COXpPAHEHHSI SHEPTUU.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe aBmxenue. OCHOBHBbIC XapaKTEPUCTHKU KoJeOaHUI: MEpUOM, 4acToTa,
aMImTyna. Maremarndeckui W NPY)KMHHBIA MasTHUKW. IIpeBpamieHue 5sHeprum Ipu
K0JIe0aTenbHOM JIBUKEHUU.

3aryxatomue kojebanus. BeiHykneHHble konebanus. Pesonanc. MexaHn4decKkue BOJIHBI.
CBolicTBa MexaHN4eCKUX BOJIH. [IpoiosibHBIE U OnepeyHble BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJI€, CEICMUYECKUE BOJTHBI.
3ByK. I'poMKOCTB 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.

HaGnronenue koneGaHuii Tes1 Mo 1eHCTBUEM CHUJIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habmonenune xonebanuii rpy3a Ha HUTH U Ha IPYKUHE.
HaOGnroneHnue BBIHYX/IEHHBIX KoJeOaHUI U pe3oHaHca.
Pacripoctpanenne npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENHN).
HaOGnroeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuvie pabomul u onvimel.
Omnpenenenne 4acToThl U Meproa KoieOaHui MaTeMaTHYecKoro MasTHHKA.
Omnpeznenenye 4acTOTHI U MEpHOJia KoleOaHUH IPY>KUHHOTO MasTHUKA.
3. HccrnenoBanue 3aBHCHMOCTH TEpHOAa KOJIEOAHWI MOJBENIEHHOTO K HHUTH Tpy3a OT
JUTUHBI HUTH.
4. VccnepoBaHue 3aBHUCHUMOCTH MepHoja KoyieOaHW NpPYy)KMHHOTO MasiTHUKAa OT Macchl

rpysa.
5. TIpoBepka HE3aBUCUMOCTH MeproIa KojeOaHU Tpy3a, MOABEIIEHHOTO K HUTH, OT Macchl

rpysa.
6. OnBITHL, JEMOHCTPHPYIONIUE 3aBUCHMOCTD MEPHO/Ia KOJICOaHUH MPYKUHHOTO MasiTHHKA
OT Macchl I'py3a U )KECTKOCTH MPYKUHBI.
7. W3mepeHue yCKOpEHHUSI CBOOOTHOTO TaJCHUSI.
Pa3nes 10. Dy1eKTpOMAarHuTHOE 110J1€ M JIEKTPOMATHUTHbIE BOJIHBI.
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ONEKTPOMarHUTHOE I0JIe. DJIEKTPOMArHUTHBIE BOJHBI. CBOMCTBA 3JIEKTPOMATrHUTHBIX
BouH. llIkana 31eKTpoMarHuTHBIX BOJH. VCronb30BaHUEe 3JEKTPOMAarHUTHBIX BOJIH AJII COTOBOM
CBSI3H.

DnexkTpoMarHuTHas npupojaa csera. CkopocTh cBeta. BonHoOBbIe cBOCTBA CBETA.

Hemoncmpayuu.

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

Jlabopamopuwvie pabomot u onvimeol.

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

Pa3gen 11. CBeToBELI€e SIBJICHUS.

JlyueBasg mopens cBera. Mcrounuku cera. IIpsAMOIMHENHOE pacrpOCTpaHEHUE CBETA.
3atmenus Conuia u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpakKeHHUsI CBETA.

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

Jluaza. Xox nydeir B smH3e. Onruyeckas cucrema (oToanmapara, MHKPOCKONA |
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1abHO30PKOCTb.

Pasnoxenue 6enoro ceera B cnektp. OnbiTel HptoToHa. CliokKeHHE CIIEKTPaIbHBIX 1IBETOB.
Hucnepcus ceTta.

Hemoncmpayuu.
[TpstMonMHEHOE pacpoCTpaHEHHE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTu4eckuii CBETOBO/I.
Xon sryueit B coOnparomiei Jiunse.
Xop J1ydeil B paccenBarolel JIMH3E.
[Tosryuenue n300pakxeHUi ¢ MOMOILBIO JIUH3.
. [punnun neiictBus ¢oToanmnapara, MUKpPOCKOIIA U TEJIECKOIIA.
10. Mogens riaza.
11. PaznoxxeHue 6enoro cBeTa B CIEKTP.
12. Tlony4enune 6enoro cBera Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJla OTPaKEHUsI CBETOBOTO JIy4ya OT yrJjia MaJeHusl.
N3yueHne xapakTepUCTHK U300pakeHuUs MpeMeTa B IIIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH YIJla IPEJIOMJIEHUS CBETOBOTO Jiyda OT yrja MaJeHus Ha
IPaHULIE «BO3LYX—CTEKIJIO».
[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUIIbI COOMPAIOIIEH JINH3BI.
OnBITHI MO Pa3yI0KEHNUIO OEJI0ro CBETa B CIIEKTP.
OnbITBl MO BOCHPUATHIO IIBETa MPEIMETOB NPU UX HAOIIOICHUU 4Yepe3 IIBETOBBIC
(GUIBTPBL.
Pasznen 12. KBanToBble sIBJIEHHUA.
OmneiTel Pesepdopaa u mmanerapHas Mmoaens atoMa. Mogens atoma bopa. Ucnyckanue u
norsiouieHue ceera atoMoM. KBaHThl. JInHelHyaTble CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- W ramma-uzmydeHus. CTpoeHHWE aTOMHOTO Sapa.
HyxnonHas wmognens aromHoro sapa. Mszoromel. PaavoaktuBHble mnpeBpamieHus. llepuon
MOJTypacnaaa aTOMHBIX siJIep.

SnepHble peakiu. 3aKOHBI COXPAaHEHUS 3aps0BOT0 U MAacCOBOIO YHMCEN. DHEPrHs CBS3U
aToMHbIX siep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a u geneHust sjep. Mcrounuku
sHeprun CosHIA U 3BE3N.

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

Hemoncmpayuu.
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CrHexTpbl U3J1y4€HUs U TOTJIOIICHHUS.

CrexTpsl pa3Iu4yHbIX Ta30B.

CrnexTp BoaOpoIa.

Habmroienue TpexkoB B kamepe Buibcona.

Pabora cuéTunka HOHU3UPYIOIIMUX U3TYUEHU.

Perucrparus uznydeHusi pUpOJAHBIX MUHEPAJIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.
1. HaGumroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB U3ITyUCHHUS.
2. HccnemoBaHue TPEeKOB: HM3MEpPEHHE SHEPIHMM YacTUIBI IO TOPMO3HOMY IyTH (IO
dboTorpadusm).

3. H3mepeHue paanoakTUBHOTO (OHA.

IHoBTOPHUTEIBbHO-0000 1A MOTYJIb.

[ToBTOpUTENEHO-0000IAOIINI  MOIYAb  MpeaHa3HAueH [UIs  CHCTEMAaTH3allud |
0000111eHUS TPEIMETHOTO COIEP KAHUS U OIbITa AEATEIbHOCTH, IPUOOPETEHHOTO MIPU U3YUECHUU
BCET0 Kypca (PM3MKH, a TakKe JJIs MOATOTOBKM K OCHOBHOMY T'OCYAapCTBEHHOMY 3K3aMEHY I10
busnke 151 00yJaroMMXCsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wW3ydyeHHH [aHHOTO MOAYJS PEATU3YIOTCS M CUCTEMATU3UPYIOTCSI  BHJIbI
NEeSTENIbHOCTH, Ha OCHOBE KOTOpPBIX oOOecrneuuBaeTcs JOCTHXKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX IUTAHUPYEMBIX pe3yJIbTaToB o0y4deHus, dopmupyercs
€CTECTBEHHOHAy4HAasi TPaMOTHOCTb: OCBOEHHUE HAy4YHbIX METOAOB HCCIEAOBAHUS SBJICHUMN
IPUPOJIbl U TEXHUKHU, OBJIAJICHUE YMEHUSIMU OOBACHATh (PU3UUECKHE SIBICHMS, IPUMEHSSA
MOJIyYEHHbIE 3HAHUS, PEIaTh 3a/1a4d, B TOM YHCJIE KAYECTBEHHbIEC U HKCIIEPUMEHTAJIbHBIE.

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

Ha OCHOBE MOJYYEHHbIX 3HaHUN pacro3HaBaTh U HAy4YHO OOBSACHATH (PU3NUECKUE SIBICHUS
B OKPY’KaIOIIEeH MPUPOJIE€ U TOBCEIHEBHOMN KU3HU;

UCTIOJIF30BaTh HAYYHBIE METOIBI UCCIECAOBAHUS (DU3MUYECKHUX SIBICHHMA, B TOM YHCIE IS
IIPOBEPKHU TMIIOTE3 U MOJIYYEHHSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH Hay4dHble OCHOBBI HamOojee BaXXHBIX JIOCTHKEHUI COBPEMEHHBIX TEXHOJOTHUH,
HanpuMep, MPaKTHUYECKOr0 MCIONIb30BaHUs Pa3IMYHbIX HCTOYHUKOB YHEPIMH Ha OCHOBE 3aKOHA
MPEBpALEHNs] U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUU.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yueHne QU3MKM Ha YpPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMs HAalpaBlIEeHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHbIX PE3YyIbTaTOB.

B pesynbrate wusyueHus ¢(u3MKM Ha YpOBHE OCHOBHOIO 0OLIEro oOpa3oBaHMs Yy
obyyaromierocs OyayT chOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUSA:

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

- IEHHOCTHOE OTHOILIEHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaIaHCKOIO 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 IEATEIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCTIUTAHUS

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

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

- OCO3HAHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BaKHEHUIIEH COCTABIISIIOIEN KYJIbTYpHI;

- pa3BUTHE HAY4YHOM J1H0003HATENFHOCTH, HHTEpPECa K UCCIIEA0BATEIbCKON AeITEIbHOCTH;
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5) popmupoBaHus KYJLTYPHI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHs:
- OCO3HaHME LIEHHOCTH 0e30macHoro oopasa *U3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE,
B2XHOCTU TPaBHJI OE30MMACHOTO MOBEACHUS HA TPAHCIOPTE, Ha JIOPOTax, C IICKTPUUECKUM U
TEIUIOBBIM 00OPYI0OBaHUEM B IOMAILIHUX YCIOBHUSAX;
- chopMHPOBAHHOCTh HaBBIKA pedIIeKCHH, TIPU3HAHUE CBOETO IpaBa Ha OIMUOKY U TaKOTO Ke
IpaBa y Apyroro 4eioBeKa;
6) TPY10BOT0 BOCIIUTAHUSA:
- aKTUBHOE Y4YacTHE€ B pELICHUHM MPaKTHUYECKUX 3a1ad (B paMKax CeMbH, 00pa3oBaTelbHOM
OpTraHM3aIfK, TOPOJIa, Kpas) TEXHOJIOTHYECKON M CONMAILHOW HAIMPABICHHOCTH, TPEOYIOIINUX B
TOM 4ucIie U GU3NYECKUX 3HAHUII;
- HIHTEPEC K MPAKTUISCKOMY H3yUeHUI0 TPpodeccuil, CBsI3aHHBIX C PU3UKON;
7) IKOJIOrH4eCKOro BOCIIMTAHMS:
- OpHCHTAIMsl Ha TpUMEHEHWE (U3NYSCKUX 3HAHWK IS pelieHWsl 3agad B 00JacTH
OKpYXKarolled cpelbl, IIIAaHUPOBAHUS MOCTYNKOB M OLEHKH X BO3MOXKHBIX IOCIEICTBUHM IS
OKpYKaroILEeH Cpeibl;
- OCO3HaHHE INI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pellieHus;
8) aganTanuu K N3MEHSIIOIUMCSH YCJIOBUSIM COUMAIBLHOI ¥ IPUPOIHOM CpPeabl:
- IOTPEeOHOCTh BO B3aUMOJICHCTBUU IMPH BBIMOJIHEHUU HCCIEIOBAHUN U MPOEKTOB (PUIUUYECKOM
HAIPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;
- IOBBILLIEHUE YPOBHS CBOCH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO JeSITeIbHOCTD;
- TOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHIA, B TOM YHCIC (DOPMYITHPOBATH HJICH, TIOHSITHS,
TUIOTE3bI 0 (PU3HUECKUX O0BEKTaX U SBICHUSIX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIICTCHTHOCTEH B 00JacT (pU3UKH;
- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (PM3MUYECKUX 3HAHMIA,
- CTPEMJICHUE aHAITM3UPOBATh M BBISBISITH B3AMMOCBSI3M MPHUPOJIBI, OOMIECTBA U SKOHOMHKH, B
TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NYECKUX 3HAHUM;
- OIICHKA CBOMX JCHCTBHM ¢ YIETOM BIHSIHHS Ha OKPYKAIOIIYIO CPEy, BOBMOXKHBIX TII00aTBHBIX
MTOCJIEACTBHM.
METANPEIMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS mporpamMmbl o (u3uKe HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi y oOygaromerocs OyayT chOpMHUPOBAHBI MeTANpPeAMeTHbIE Pe3yJbTaThl,
BKIIIOUAIONIME TIO3HABATENbHBIE YHHUBEpCaJbHble Yy4eOHBbIE JEHCTBUS, KOMMYHUKATHBHBIE
YVHHUBEpCaTbHBIC yUdeOHbBIE ICUCTBHUS, PETYISTUBHBIC YHHBEPCATbHBIC yUeOHBIE ICHCTBUS.
ITo3HaBaTenbHbIE YHHBeEPCAJIbHbIE YUeOHbIE AelCTBUS
Ba3oBble joruyeckue neicTBuUs:
BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN 0OBEKTOB (SIBJICHMIA);
YCTaHABIIMBATh CYIIECTBEHHBIM TpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUII 00O0OIIEeHUS U
CpPaBHEHUS,
BBISBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUST B paccMaTpuBacMbIX (HaKkTax, ITaHHBIX U
HAOIIOIEHUSAX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITH TTPHYUHHO-CJICICTBEHHBIC CBSI3HM TPU M3yYCHUH (DU3HUSCKUX SBICHUH W MPOIIECCOB,
JIENIaTh BBIBOJIBI C UCIIOJB30BAHNEM JETYKTUBHBIX M HHIYKTUBHBIX YMO3AKITIOUEHUHN, BBIIBUTATh
TUIIOTE3BI O B3aMMOCBS3SIX (PH3UUIESCKUX BEITHYNH;
CaMOCTOSITENILHO BBIOMpPATh CHOCcOO pemieHus ydeOHol Qu3uveckol 3amaun  (CpaBHEHUE
HECKOJIbKUX BapHAHTOB PEIICHUS, BHIOOP HamboJiee MOIXOJAIIET0 ¢ yI4ETOM CaMOCTOSTEIIEHO
BBIJICTICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBarejibcKue 1elCTBUS:
MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKIII MHCTPYMEHT TIO3HAHMS,
MPOBOANWTH 110 CAMOCTOSTEIHHO COCTABIICHHOMY TUTAHY OIIBIT, HECIOXHBIA (U3HUSCKUN
HKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0OBaHNE (PU3NIECKOTO SBIICHUS;
OIICHWBATh Ha MPUMEHHMOCTH M JIOCTOBEPHOCTh WH(OPMAIHIO, TMOJYYCHHYI0 B XOJe
WCCJICTOBAHMSI MITU DKCTIEPUMEHTA;




CaMOCTOSITENIbHO (OpMYyIUpPOBaTh OOOOIIEHMST M BBIBOJABI IO pe3yJibTaTaM MPOBEIAEHHOTO
HaOJII0I€HUS, OMbITA, UCCIICIOBaHMS;

IPOTHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BuUTHE (U3NYECKUX MPOIECCOB, a TaKKe
BBIJIBUTATh IPEATNIOJIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ unopmanmeii:

IPUMEHSATh Pa3InYHbIe METO/bl, MHCTPYMEHTHI U 3aIpOChI NP MOKCKE U 0TOOpe MHPOpMALUU
WIN JAHHBIX ¢ yYETOM MPEII0KESHHON yueOHo# pusnueckoii 3a1auu;

aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATh MHPOPMALMIO PA3IUYHBIX BUIOB U
dbopM TpeICTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYI0 (opMy mpeicTaBIeHMs HUHPOpPMALUU U
WITIOCTPUPOBATh pelllaeMble 33a4i HECJIOKHBIMU CXeMaMH, TUarpaMMaMi, WHOW TpaduKoi u
UX KOMOUHAIUSIMH.

KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:

B XOJle OOCYXIEeHMs y4eOHOro marepuaja, pe3yibTaToB JIAOOPATOPHBIX PadOT M MPOEKTOB
3aaBaTh BONPOCHI IO CYHIECTBY OOCYXIAaeMOW TEMbl M BBICKA3bIBATh WJICH, HAIlCJICHHBIC Ha
peleHue 3a7auil U NoJiiep)kaHue Oi1aroxkenareIbHOCTH OOLIeHNUS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXICHUSIMH JPYTrUX YYacCTHHUKOB JIHAIIOTa, OOHApYKHUBATh
pasyinyue U CXOJCTBO NO3ULIUH;

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

nyOJIMYHO TNPEACTaBIATh PE3yJabTaThl BBIIOIHEHHOTO (U3MYECKOro OIbITa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

IOHUMaTh W MHCIOJb30BaTh MPEUMYIIECTBA KOMAHAHOM W HMHIUBUAYaJbHONH paboOThl NpHU
pelIeHUH KOHKPETHON (pU3UYECKOl MpoOIeMBbl;

IPUHUMATh 1IeJIM COBMECTHON JeATeNbHOCTH, OPraHU30BbIBATh JAEUCTBUS MO €€ JOCTHIKEHUIO:
pacrpeiesiaTh poyid, O0CYXAaTh MPOILECChl U PE3ybTaThl COBMECTHOM pabOThI, 0000IIaTh
MHEHHS HECKOJIbKUX JIIO/IEH;

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

OIICHMBATh KA4eCTBO CBOETO BKJIaJa B OONMI TPOAYKT TO KPUTEPHUSAM, CaMOCTOSITEIHHO
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHBIE yHHBepcadbHble yueOHbIE AeiicTBUSA

Camoopranuzanus:

BBISIBIISITH TIPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CHTYyalUsiX, TPEOYIOUIMX sl pelIeHUs
(bu3nUecKrux 3HaHUM;

OpPUEHTHPOBATHCS B PA3NIMYHBIX IMOAXOJAaX IMPHHATUS PEIIeHHH (MHAWBUAYAIbHOE, TIPHHATHE
pelIeHus B IpyIe, IPUHATHE PEIIeHUH rpymIoi);

CaMOCTOSITENIFHO COCTABIISITh AITOPUTM PEIIeHHs (PU3MUECKON 3a/1a4M WM TUIaHa MCCIIeIOBAHUS
C Y4€TOM MMEIOLIMXCS PECcypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
IIpeAJIaracMble BApUAHTBI PEIICHMIA;

JienaTh BHIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOLMOHATBHBIH HHTEJIEKT:

JlaBaTh aJIeKBATHYIO OIICHKY CUTYallUU U MpeasaraTh IiaH €€ n3MEeHEeHHs,;

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

BHOCHUTh KOPPEKTHUBHI B JCATENBHOCTh (B TOM 4YHCIE B XOJl BBITOJHEHHS (DU3MIECKOTO
UCCIIIOBAaHUS MJIM 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, HAMEPEHHUS U JIOTUKY JPYToro;

NPU3HABATh CBOE MPABO HA OMIMOKY MPH pelIeHHH (U3UYECKUX 3a7ad WM B YTBEPKACHUAX HA
Hay4HbIE TEMBI M TaKOE XK€ MPaBo APYroro.




NPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyueHuss B 7 kJiacce nIpeIMETHbIE pPe3yJabTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHUN:
UCIOJIb30BaTh IMOHATHUA: (U3NYECKHE U XUMUYECKHUE SIBJICHUS, HAOIIOAEHUE, HKCIEPUMEHT,
MOJIeINIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemlecTBa (TBEpHOE, JKHUIKOE, TIa3000pa3HOE), MEXaHUYECKOe JIBUXKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, NPSAMOJIMHEHHOE), TPaeKTOpus, paBHOJACHCTBYIOmAs cuia, aedopmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IbI;
pasnuyath sBieHus (nud¢ys3us, TEIUIOBOE [BMKEHHME 4YacTHI[ BEUIECTBA, PAaBHOMEPHOE
JIBIDKEHUE, HEPAaBHOMEPHOE JBMI)KEHHE, MHEPIMs, B3aUMOJEHCTBHE Tell, paBHOBECHE TBEPABIX
TE€J C 3aKpeIUIEHHOM OCBhIO BpAIllCHHUs, Mepeaaya JaBiIeHUs TBEPAbIMU TeJaMH, )KMJIKOCTAMHU U
ra3ami, aTMoc(epHoe AaBlieHHE, IUIABAaHUE TeJl, NPEBPALICHUS MEXaHHYECKOH SHepruu) Io
ONMCAHHUIO HX XapaKTEpPHBIX CBONCTB M HA OCHOBE OIIBITOB, JAEMOHCTPUPYIOLIUX JaHHOE
(bu3nueckoe sBICHUE;
pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3NYECKUX SBICHHHA B OKpPYXKAIOIMIEM MHpE, B TOM
yuciae (U3MYecKue sBICHHUS B IPUPOAE: NMPUMEPhl IBMKEHUS C Pa3IMYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOW MpHUpOJE, AECUCTBUE CWJIbBI TPEHUS B IPUPOJE M TEXHHUKE, BIIHUSHUE
aTMOC(EpHOTro JIaBJICHUs Ha JKUBOM OpraHusM, IJIaBaHHE pbIO, pblYaru B Telle 4YelloBeKa, NMpHU
ATOM TEPEBOAMTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIACTSATH CYIIECTBEHHBIE CBOWCTBA
(mpu3HakK) GU3NIECKUX ABICHUM;
ONKCHIBATh M3yYCHHBIC CBOWCTBA Tel W (U3NYECKUE SBICHUS, HWCHONB3ysd (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIECTBA, BPEMsl, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTb,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC Teja, Cujla TPEHUs, JaBiieHue (TBEPAOro Telna, KHUJIKOCTH,
ra3a), BbITAJIKUBAIOLIAs CHJIa, MEXaHWYecKas paboTa, MOILIHOCTb, IJICYO CHJIbI, MOMEHT CHJIBI,
KOO QHIMEHT TONE3HOTO NEHCTBHS MEXaHW3MOB, KHHETUYECKas W MOTEHIMAbHAs SHEPTHs),
OpYU OINHUCAHUU TPABWIBHO TPAKTOBaTh (DU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIWYHMH, HX
0003HaYeHUsI U €IMHULBl (PU3UUECKUX BEJIMYMH, HAXOAUTHh (POPMYIJIbI, CBA3BIBAIOIINE JAHHYIO
(Gu3nUecKyro BEJIMYMHY C IPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3yYEHHBIX 3aBHCUMOCTEH
(UBUYECKUX BEIUYHH,
XapakTepu3oBaTh CBOMCTBA Tejd, (U3WYECKHE SBJIEHUS M MPOLECCHl, HUCIONb3Yys IpaBuiia
CJIOKEeHMsI CHJT (BJIOJIb OJHOM MpsiMOi), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, paBuiIo
paBHOBecHsI pbryara (0J10Ka), «30JI0TO€ MIPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHs MEXaHHUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTEMAaTHYECKOE BBIPAKEHHUE;
OOBACHATh (U3MYECKUE SIBJICHUS, MPOIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull TPaKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBS3H,
CTpPOUTh OObBSCHEHHWE M3 1—2 JIOrMYecKHMX IIaroB C OMopod Ha 1—2 H3yyeHHBIX CBOHCTBA
bu3nuecKux sSBICHUN, PU3NUIECKUX 3aKOHA WU 3aKOHOMEPHOCTH;
pemath pacu€rHble 3afaud B 1—2 AelcTBUS, UCIONIB3Ys 3aKOHBI U (OPMYJIBI, CBA3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HA OCHOBE aHalW3a YCIOBMS 3a/1a4M 3alKCHIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PM3UUYECKHE BETUYUHBI B (POPMYIIBI U MPOBOIUTH PACUETHI, HAXOJUTh CIIPAaBOYHBIE
JTaHHble, HEOOXOJMMble JJs pEUIeHHs 3a/ady, OILEHMBATh PEATUCTUYHOCTh TOITY4EHHOU
(U3UYECKON BETMYUHBL;
pacrio3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO DPEHIMTh MpPHU IMOMOIIM (PU3NYECKHX METOOB, B
ONMCAHUN UCCIIEJIOBAHMS BBLACIATh IPOBEpsieMOE MNPEINoJiokeHue (TUIoTesy), pa3indarbh U
UHTEPIPETUPOBATH MOJTYYEHHBIH pE3yNbTaT, HAXOIUTh OIIMOKH B XOJI€ OIbITA, /€7aTh BBIBOJbI
IO €ro pe3yJbTaTam;
IPOBOJUTH ONBITHI MO HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TEI:
dbopMynupoBaTh HpOBEpsiEeMble MPEANONOKEHUS, COOMpPaTh YCTAHOBKY W3 MPEAJIOKEHHOTO
000pyI0BaHUs, 3aUCHIBATH X0/ ONbITa U (OPMYIUPOBATH BHIBOJIBI;




BBIMOJIHATH TPSIMBIE HM3MEPEHHS PACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBI U
TEMIEPATYpPhI C UCMOJIb30BAHUEM aHAJIOTOBBIX U HMU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MOKA3aHUS
nprOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHOW MOTPEITHOCTH U3MEPEHUH;
IMPOBOAMTH HCCJIENOBAaHUE 3aBUCHMOCTH OJHOW (DU3MUECKON BEIMYMHBI OT JAPYrol c
MCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHUMOCTH IIyTM PaBHOMEPHO JBUXKYLIETOCS TEjla OT
BPEMEHM [BMKEHHS Tejla, CUJIbl TPEHUS CKOJIBXKEHHUS OT Beca Tela, KadecTBa 00paboTKu
MIOBEPXHOCTEN TE€J U HE3aBUCHUMOCTH CWJIBI TPEHHS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIbI
VIOPYTOCTH OT YAJMHEHUS 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 IUIAHUPOBAHMHM y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTAaHOBKY M BBIMOJHATH
U3MEpEeHUs, CleAys MPEeaJoKEHHOMY IUIaHy, (UKCHPOBATh PE3YJbTaThl IOJTYYEHHOMN
3aBHCUMOCTH (PU3UYECKUX BEIUYMH B BHUJE MPEUIOKEHHBIX TaOnuI M rpadukos, aenatb
BBIBOJIbI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;
IPOBOJUTh KOCBEHHBIC M3MEPEHUS (PU3NYECKUX BETUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPJOrO TE€la, CHJIA TPEHHUS CKOJbXEHHUS, JaBJICHUE BO3/yXa, BBITAIKUBAIOIIAS CHIIA,
JEMCTBYIOIIAs Ha TIOTPYKEHHOE B )KHUIKOCTD TEJO, KOA((UIIUEHT MOJIE3HOTO JEHCTBUS MTPOCTHIX
MEXaHHU3MOB), CJEIys MPEATOKEHHON HMHCTPYKIMH: MPHU BBINOJIHEHUH H3MEpPEHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYEHUE UCKOMOU BEJINYUHBL;
coOroaaTh MpaBuiia TEXHUKU 0€30MacHOCTH pH padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHEM;
yKa3bIBaTh MPUHLUIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETP, COOOIIAI0IINECS COCY/IbI, 0apOMETp, phlUar, MOABMKHBIN U HEMOJBUKHBIA OJIOK,
HAKJIOHHAs IJI0CKOCTh;
XapaKTepU30BaTh MPHUHIMIBI JCHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
Onmopoil Ha HUX oOnucaHuss (B TOM 4MCIe: MOJUIMIIHUKH, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKU TIPEecC, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), MCHOIb3Ys
3HaHUST O CBOWCTBaxX (HU3MUECKUX SBJICHUH H HEOOXOAWMBIE (HU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;
IPUBOJIUTH MPHUMEPHI (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCMOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMyl W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHHUS 3/10pOBbS U COOJIIOIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH 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 IPU  BBIIIOJIHEHWM Y4YEOHBIX 3aJaHUM HAyYHO-TIONMYJSPHYIO JIUTEpaTypy
(Gu3nUecKoro 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
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOT0 COIEpKaHMs, B TOM YHCIe MyOJIHMYHO JenaTh KpaTKue
COOOIllEHUsI O pe3ylbTaTaX MIPOEKTOB WM Y4eOHBIX HCCIENOBaHHWM, NPU 3TOM TI'PAMOTHO
UCIIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;
IPY BBIOJHEHUH Y4eOHBIX MPOEKTOB U MCCIEOBAHUN pacripeaessaTh 00s3aHHOCTH B IpyIIe B
COOTBETCTBUU C IIOCTaBJICHHBIMU 3aJauyaMH, CJEAUTh 3a BBINOJIHEHHWEM IUIaHAa JEMCTBUIA,
a/IeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTb TIPYIIbI, BbICTPAUBAThH
KOMMYHHUKaTHBHOE B3aMMOJEHCTBHE, YUUTHIBASI MHEHHUE OKPY)KAIOIIIHX.

K koHmy oOyuenust B 8 kJiacce npeMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh y 00YHAIOIIKXCS YMEHUM:




MCIIOJIb30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBUKEHHE aTOMOB U MOJEKYI,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAUIMYECKME M aMOp(HbIe Tena, HACHILCHHBIN U
HEHACBILIECHHBIN Iap, BIAXXHOCTb BO3/lyXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM
JIBUTaTellb, 3JEMEHTApHBIA DSJIEKTPUYECKUH 3apsfll, 3JIEKTPUUECKOE II0J€, IPOBOJHUKU U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;

pasinyath sBJIEHUA (TEIJIOBOE pacIIMpEHUE U CxKaTue, Telvlonepeaaya, TeIIoBOe PaBHOBECHE,
CMauMBaHME, KANWJULIPHBIE SIBICHUS, MCIIApEHHE, KOHJEHCAlMs, IJIaBJICHHE, KpUCTAIIM3alus
(oTBepAeBaHuE), KHUIIEHUE, Teronepesaya (TEmIONpPOBOJIHOCTb, KOHBEKIMS, W3IyYeHHE),
AJIEKTpU3aLlUsg Tel, B3aUMOJCHCTBHE 3apsoB, NCHCTBUS 3JIEKTPUUYECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MAarHUTOB, ACUCTBHME MarHUTHOIO IOJIS HA MPOBOJHUK C TOKOM,
JIEKTPOMAarHUTHas: MHIYKIMS) 1O ONUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYECHHBIX (PU3MUECKUX SIBICHUH B OKPYXAlOIEM MHpE, B TOM
yuciae GU3NYECKUe SBJICHHS B IPUPOJIE: IOBEPXHOCTHOE HATSHDKEHUE U KallWIIISIPHBIE SBJICHUS B
IpUPOJIE, KPUCTALIBl B IpUpoJe, nzinydeHue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3BL,
o0Opa3oBaHUe pOChl, TyMaHa, UHEsl, CHEra, AJIEKTpUUYECKHe ABJIEHUs B aTMocdepe, 2JIeKTpUIECTBO
JKUBBIX OpPraHM3MOB, MarHUTHOE MoJie 3eMJd, Apel( MOII0COB, POJIb MArHUTHOIO IOJS AJIs
KHU3HHU Ha 3emiie, MOJIIPHOE CUSHUE, IIPU 3TOM NEPEBOIUTH MPAKTUYECKYIO 337a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKN) (PU3HUECKUX SBICHUH;

ONUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (U3NYECKHUE SBJICHUS, WUCHOJIb3yd (U3NYECKUE
BEJIMUMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIIOTHI, y€JIbHAs TEIIIOEMKOCTh
BEIIIECTBA, YJAEIbHAs TEIUIOTA IUIABJIEHMs, YyJelbHas TeIIoTa HapooOpa3oBaHUs, YJelbHas
TEIUIOTa CTOPAaHUs TOIUIMBA, KOA(P(OUIMEHT TOJE3HOTO JEHCTBHS TEIUIOBOM MAIIHMHEI,
OTHOCHUTEJIbHAS BJIAXHOCTb BO3[yXa, OHJIEKTPUUYECKHH 3apsa, cuila TOKa, 3JIEKTpUYECKOoe
HalpspKeHWEe, CONPOTUBIIEHHE INPOBOJHHKA, YIEIBHOE CONPOTHBICHHE BEIIECTBA, PaboTa H
MOIIHOCTb 3JIEKTPUYECKOI'O TOKA), MPH ONUCAHUU MPABUWIBHO TPAKTOBATH (PU3MUYECKUI CMBICT
UCTIOJIb3YEMBIX BEIMYHMH, 0003HAYCHUS U eIUHUIBI (PU3UYECKUX BEIMYWH, HAXOIUTH (HOPMYJIHI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOMCTBa Tel, (puU3MuUecKHe SBICHUS M MPOLECCHl, UCIONb3YyS OCHOBHBIE
MOJIO’KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH CTPOEHMSI BELIECTBA, MPUHLIUIT CYEPIIO3ULIUU
nojei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsja, 3akoH OMma ajs yyacTka IIelH,
3akoH Jlkoyns—JIeHna, 3aKOH COXpaHEHMs DJSHEpruH, IpH OSTOM JaBaTb CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €0 MATEMaTUYECKOE BBIPAKEHHE;

OOBSACHATh (PU3NYECKUE IPOLIECChl U CBOWCTBA TEJ, B TOM YHCII€ M B KOHTEKCTE CHUTYyalMi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBS3H, CTPOUTH
0o0BsicHeHHe U3 1—2 JOrMYecKuX HIaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€rHble 3afaud B 2—3 AEWCTBUS, UCIOJIb3Ys 3aKOHBI U (OPMYJbI, CBA3BIBAIOIINE
¢u3nueckre BEIMYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/a4M 3aIlMCBIBaTh KPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTATOK JIAHHBIX JUIS pEIIeHUs 3ajadd, BBIOMpaTh 3aKOHBI U (POPMYIHI,
HeoOXoauMble il €€ pellieHus, MPOBOAUTh PAacu€Thl M CPAaBHUBATHh IOJYYEHHOE 3HAUYEHUE
(bu3nYeCcKOil BETNYNHBI C U3BECTHBIMU JAHHBIMU;

pacrio3HaBaTh NpPOOJEMbI, KOTOpblE MOXXHO pPEIIUTh MPH TOMOLIM (PU3UYECKHX METOJIOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPENINOIIOKEHNE, OLEHUBATh
IIPABWJIBHOCTD MOPSIIKA IPOBEIEHUS UCCIIEOBAHMSL, IENIaTh BBIBOIBI;

MPOBOAMTH OMBITHI MO HAOMIONEHUIO0 (U3NYECKUX SBIEHUN WM (U3NYECKUX CBOMICTB Tel
(KanmuJUIpHBIE SIBJICHMS, 3aBHCHMOCTH JIaBJICHHUS BO3JyxXa OT ero o0bEMa, TemmepaTyphbl,
CKOPOCTH TIpollecca OCTBIBAaHUSI M HarpeBaHWsl NpH U3IYyYEHUH OT IIBeTa U3JIydaroulei
(morjomaoIei) MOBEpXHOCTH, CKOPOCTh HCHApEHUs BOJBI OT TEMIIEPaTyphbl KHUJIKOCTH U
wionaad €€ MOBEPXHOCTH, SJIEKTPHU3alUs TeJl U B3aUMOJEUCTBUE SJIEKTPUUYECKUX 3apsijioB,
B3aMMOJEMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allisd MAarHUTHBIX IIOJIEH IOCTOSTHHBIX




MarHuToB, JEHCTBUS MAarHUTHOI'O TOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  DJJIEKTPOJBUIATENs  IOCTOSHHOTO  TOKa):  (OpMYJIMpOBaTb  IpOBEpsEMbIE
IPENOI0KEHUs, COOUPAaTh YCTAaHOBKY M3 MPEIOKEHHOTO0 OO0OPYAOBaHUS, OINHMCHIBATH XOI
OIbITAa U POPMYJIUPOBATH BBIBOJIBI;

BBITOJIHATH IPSAMbIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIBHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HalpsDKEHUs1 C HCHOJIb30BAHWEM AHAIOIOBBIX MPUOOPOB M JAaTUYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 33JaHHOM a0COIIOTHOW MOTPEIIHOCTH;

IPOBOJIUTh HCCIIEOBAaHUE 3aBHCHUMOCTH OJHOM (U3MYECKOH BEIMYMHBI OT JpPyrod ¢
UCIIOJIb30BaHUEM MPSAMBIX H3MEPEHUH (3aBHCHUMOCTb CONPOTHUBIIEHMS IPOBOJHHUKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CEUYEHUS M YAEIbHOIO CONPOTUBIICHUS BEIECTBAa MPOBOJAHUKA,
CHJIBI TOKAa, WAYILIErOo Yepe3 IPOBOAHHMK, OT HAINpPSDKEHHUsI Ha IPOBOJHUKE, HCCIEI0BAHUE
[OCJIEI0BATEIBHOTO W MApaUIeIbHOTO  COEAMHEHUH  IPOBOJHHMKOB):  IJAHUPOBATh
UCCJIEJOBaHKE, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHHUS, CIEAYs NPEI0KEHHOMY IUIaHY,
(GuKCUpOBaTh pPE3yNbTaThl IOJYYCHHOH 3aBUCUMOCTH B BHUJAE TaOuul U TrpaduKoB, JenaTh
BBIBO/JIbI 110 pP€3YJIbTaTaM UCCIIEJOBAHMUSI;

IPOBOJUTH KOCBEHHBIE M3MEpEHMsI (GU3NUECKUX BEJWYMH (yelbHas TEIUIOEMKOCTh BEILECTBa,
COIIPOTHBIICHUE TPOBOJAHHMKA, pab0Ta M MOIIHOCTh JJIEKTPHUECKOTO TOKA): IUIAHUPOBATH
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIIE€Iys NPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIISTH 3HAUEHNUE BEIMUUHBI,

co0uro1aTh MpaBuUiia TEXHUKH O€30IIaCHOCTH IIPpU paboTe ¢ 1a0opaTOpPHBIM 000pYI0BaHUEM;
XapaKTepU30BaTh MPHUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
ONOpoil Ha WX omucaHus (B TOM 4YHCIE: CHCTeMa OTOIUICHHMs JIOMOB, THI'POMETp, IMapoBas
TypOWHa, aMIepMeTp, BOJBTMETP, CUETUYMK DIEKTPUUECKOH SHEPIHHU, IEKTPOOCBETHTEIBHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPENOXpPaHUTENH,
AIIEKTPOMArHuT, HJIEKTPOJBUTATENb IIOCTOSHHOILO TOKa), MHCIIOJIb3YysS 3HAHUS O CBOWMCTBAx
bu3nueckux sBICHUNA U HEOOXO UMbl (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh IPOCThIE TEXHUYECKHE YCTPOWCTBA M M3MEPHUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (KHJIKOCTHBI TEpMOMETp, TEepMOC, IICHUXPOMETp, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, dJIEKTPOCKOI, PEOCTAaT), COCTABIATh CXEMbI AJIEKTPHUYECKUX
LEeneil ¢ MOCIeN0BaTENIbHBIM U NapaJuIEIbHBIM COCIMHEHUEM JJIEMEHTOB, pa3inydas yCIOBHbBIE
0003Ha4YeHMsI DJIEMEHTOB AJIEKTPUUECKUX LENel;

IOPUBOAUTE MpPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMeEpax) MPaKTUYECKOIO HCIOIb30BaHUS
¢u3nyecKuX 3HaHUM B MOBCEAHEBHOMN KHU3HU AJIs1 o0ecrieueHus: 0€30MacHOCTH MPU OOpAILEHUH C
npubopaMu M TEXHMYECKMMM YCTPOMCTBAMHU, COXPAHEHMS 3/I0POBbSI U COOJIIOJCHHUS HOPM
HKOJIOTUYECKOT0 MOBEJICHHS B OKPYKAIOLIEH Cpele;

OCYILECTBIIATh MOUCK HH(popMarmu ¢(usnyeckoro coaepxaHuss B VIHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAHUW U NYTEM CpaBHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB  BBIACIATH
UHPOPMALINIO, KOTOpast SBJISETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh IPH  BBIIOJIHEHUM Y4YEOHBIX 3aJaHUM HAyYHO-TIOMYJSPHYIO JIUTEpaTypy
(GU3MUecKOro coJepXaHHs, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMHl KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHUs HMH(OpMaMM W3 OJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHbIE NMUCbMEHHbIE M KpaTKUE YCTHBIE cOOOIIeHus, 0000mas nHdpopmamo
U3 HECKOJbKUX MCTOYHHMKOB (PU3MUYECKOTO COJIEpKAHUSA, B TOM YHCIE MYOIUYHO MPEICTaBIIATh
pe3ynbTaThl MPOEKTHOM WM UCCIIEOBATEIbCKON JEATENbHOCTH, TpPU D3TOM TI'PAMOTHO
UCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIN anmapar Kypca (U3UKH, CONPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEH;

IPY BBINOJHEHUU YYEOHBIX MPOEKTOB M MCCIETOBAHUN (PU3MYECKHX IMPOLECCOB PACIPEEIIATh
00513aHHOCTH B IPYIIE B COOTBETCTBUH C MOCTABJIEHHBIMU 33Ja4aMU, CJIETUTh 3a BBIOJIHEHUEM
IUlaHa JEWCTBUM M KOPPEKTHPOBaTh €ro, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeSATeNIbHOCTh ~ TIPYNIbl, BBICTPauBaTh KOMMYHUKAaTHBHOE B3aUMOJCICTBHE, MPOSBIASL
TOTOBHOCTb pa3periaTth KOH(MIUKTHI.




K koHmy oOyueHus B 9 kJiacce nmpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:
MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUabHasi TOUKA, TPAEKTOPHUS, OTHOCUTEIBHOCTh
MEXAHUYECKOTO JIBUKCHMSI, nepopmanus (ynpyras, IUIaCTHYECKas), TPEHHUE,
LEHTPOCTPEMUTEIBFHOE YCKOPEHHE, HEBECOMOCTh M MEpPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, pAaBHOBECHE, MEXAaHUUECKUE 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, II€pPHAsl YHEPreTHKA;
pasinyath  sBIE€HUS (PaBHOMEPHOE U  HEPaBHOMEPHOE INPSMOJMHEHHOE JBHIKEHHE,
PaBHOYCKOPEHHOE TMPSAMOJMHEHHOE JBI)KEHHE, CBOOOJHOE TaJeHHE TeJl, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE TeJll, PEaKTUBHOE [BM)KEHUE, KOJeOaTelbHOe
JBIDKEHUE (3aTyXalolle M BBIHY)KICHHbIE KOJeOaHUs), PE30HAHC, BOJIHOBOE JBIIKEHHE,
OTpaXKCHHE 3BYKA, MPSIMOJMHENHOE PAaCIHPOCTPAHEHUE, OTPAXKCHHE M IIPEIOMIICHUE CBETA,
MIOJTHOE BHYTPEHHEE OTPAXKEHHE CBETa, pa3joXKeHHe Oenoro cBera B CHEKTP M CIOXKEHHE
CIEKTPAJIbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAs DPAJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKTpa H3JIY4eHMs)) IO ONHCAHMIO MX XapaKTEpPHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIKX JaHHOE (PU3HUECKOE SBJICHUE;
pacro3HaBaTh IMPOSBICHUE HM3YYCHHBIX (U3MYECKUX SIBJICHUH B OKPY)KAMOImEM MHUpE (B TOM
yucie (usnyeckue sBICHHUsS B MPHUPOJE: MPUIMBBI U OTIUBHI, JABWKeHHE IutaHeT CoJIHEYHOH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE KHUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMU,
3eMJIETPSACEHUE, CEHCMHMYECKHE BOJHBI, LIyHaMH, 3XO, LBETa TEJ, ONTHUYECKUE SBIICHUS B
npupojie, OWOIIOTHYECKOe MICWCTBHE BHIUMOTO, YIBTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3IYy4eHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKUE JIy4H, pagHOaKTUBHOE
U3JIy4YE€HUE NPUPOJHBIX MHUHEPAJIOB, ACHCTBHE pPaJUOAKTHBHBIX HW3IYyYEHUH Ha OpraHu3M
4eJI0BEKa), IPU 3TOM MEePEBOJUTh NPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIACIATh CYIIECTBEHHbIE
cBO¥iCTBA (IPU3HAKK) (PU3UUECKUX SBICHUN;
ONHKCBHIBATh M3y4YEHHbIE CBOWCTBA Tel W (PU3UYECKUE SIBICHUS, HUCIOJb3ys (u3nyeckue
BEJIMYMHBI (CpEAHsIsl U MTHOBEHHAs CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JBUKEHHUH, YCKOPEHUE,
IepeMELIEHNE, IyTh, YIJIOBas CKOPOCTb, CHWJIA TPEHUs, CHJIa YHNPYroCTH, CHJIA TSHKECTH,
YCKOpEHHEe CBOOOJHOIO MaJeHUusi, BeC Tela, UMITYJIbC Teja, UMIYJIbC CHJIbI, MEXaHHWYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsI SHEPIus Teja, MOJHATOrO HaJ| MOBEPXHOCTHIO 3E€MIIH,
NOTEHLMAIbHAsT DHEPIrUsl CKaTOM NPYKUHBI, KHHETHUYECKas SHEPIus, IOJIHAs MeXaHWdecKas
SHEprus, MEepuoJ M 4YacToTa KoJIeOaHWH, JJIMHA BOJIHBL, I'POMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTh CBE€Ta, IOKa3aTeiab IMPEIOMIIEHUS CpEelbl), NMPH ONMCAHWU TMPABUIBHO TPAKTOBATh
(bu3nUecKuil CMBICI UCTIOIb3yEMBIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI (U3NUYECKUX BEJUYHUH,
HaXOJUTh (OPMYJIbI, CBS3bIBAIOIINE JAAHHYIO (DU3UYECKYIO BEJIMYMHY C JPYTUMH BEIMYHMHAMU,
CTPOUTH TpapUKH U3YYEHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TeJ, (QU3NYECKUE SBIEHUS U TMPOILECCHl, HCHOIb3Ysl 3aKOH
COXPaHEHHMsI SHEPIuH, 3aKOH BCEMHPHOIO TATOTEHMSI, NPUHLMII CYNEPHO3ULUU CHJI, TPUHIUI
oTHOcUTeNbHOCTH ['anmmes, 3akoHbl HBIOTOHA, 3aKOH COXpAaHEHHMS UMITYJIbCA, 3AKOHBI
OTPaXEHMsI U IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHUs 3apsA70BOIO M MAacCOBOTO YHCEN INPHU
AJIEPHBIX pPEaKLUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHUE;
OOBSACHATh (PU3MYECKUE IMPOLIECCHl U CBOWCTBA TeNl, B TOM YHWCJIE U B KOHTEKCTE CUTYyalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH NMPUUYNHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHHEe U3 2—3 JIOTMYECKHX IIaroB C OMOpoil Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3MUYECKHUX
SBJICHUN, (PU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;
pemaTh pacy€THbIE 3a/1a4uM (ONUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHUN), UCIIOB3YS 3aKOHBI
U (QOpMyIbl, CBsI3bIBarOIME (HU3MUECKUE BETUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3aMHChIBaTh KPaTKOE YCJIOBUE, BBISBIATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHbIE, BHIOUPAThH




3aKOHBI W (OPMYJbI, HEOOXOAWMBIC Il PELICHUs, NPOBOAMTH PAcuy€Thl U OICHHUBATH
PEATMCTUYHOCTD MOJIYYEHHOTO 3HaYCHUS] (PU3NYECKON BETMUUHBI;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NPU TOMOLIM (U3NYECKUX METOOB,
UCIIONIb3YSl OMNHMCAHME HCCIEAOBAHUSA, BBIICIATH MPOBEPSIEMOE MPEAINOJIIOKEHUE, OLEHUBAThH
NPaBWIBHOCTh TOPSIKA TIPOBENEHHS] HWCCIEAOBAaHMsS, JeJaTh BBIBOJBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOJIOIEHUH U OIBITOB;

IPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB TeEl
(u3yueHue BTOporo 3akoHa HplOTOHA, 3aKOHA COXpaHEHMS SHEPTUH, 3aBHCUMOCTBH IEpHOJa
KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MACChI IPy3a U )KECTKOCTU MPY>KUHBI M HE3aBUCUMOCTh OT
aMIUIUTYbl MaJIbIX KoJieOaHUM, MPSIMOJIMHEHHOE paclpOCTPaHEHUE CBETA, pa3lioKeHHue 0esoro
CBETa B CIEKTP, U3YyUCHUE CBOMCTB M300paKEHUS B IJIOCKOM 3€pKajie U CBOWCTB M300pa’keHUS
npeaMeTa B coOMparoiieit JTuH3e, Ha0MI0AeHUE CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYAOBaHUS, ONUCHIBATH X0
OTIbITa U €r0 Pe3yJbTaThl, GOPMYIUPOBATH BHIBOJIBI;

IPOBOJUTH MPHU HEOOXOTUMOCTH CEPUI0 TPSMBIX H3MEPEHHIA, OMpPEeNsisi cpelHee 3HaYeHHE
u3MepsieMoil BenuuuHbl ((POKycHOE paccTosHHE coOHMparolledl JUH3bI), 00OCHOBBIBATH BBHIOOP
croco6a n3MepeHust (M3MEpUTEITBHOTO TPHOOopa);

MPOBOAMUTH HCCIEIOBAaHUE 3aBUCUMOCTEH (DU3MUECKUX BEIMYUH C HCIOJB30BAHHEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh TYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JIBHKEHHU 0€3 HadaJbHON
CKOPOCTH, Iepuojia KojeOaHuii MaTeMaTUYeCKOT0 MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yIia
OTpPaKEHHsI CBETa OT yria MaJCHUS W yIJia MPEIOMIICHUS OT yrja MaJCHHWs): IJIAaHHPOBATh
HCCJIEIOBAHKE, CAMOCTOSITENIbHO COOMpATh YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJIYYCHHON
3aBHCUMOCTH (PM3MYECKMX BENUYMH B BUAC TaONMMIl W TpPapuKOB, JENaTh BBIBOJIBI IIO
pe3ylbTaTaM HCCIeI0BaHus;

IIPOBOJIUTH KOCBEHHBIE H3MEPEHHSI (PU3NUECKUX BEIWYHH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JBUKEHHH, YCKOPEHHE CBOOOIHOIrO MajeHUs, >KECTKOCTh MPYKHUHBI,
KOO(PQHUIMEHT TPEHHs CKOJIbXECHHS, MEXaHW4YecKas pabdoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KoJIeOAaHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAasTHUKOB, ONTHYECKas cujla coOuparoiieit
JMH3BI, PaJUOAKTUBHBIA (OH): TUIAHUPOBATH W3MEPEHHs, COOMpaTh HSKCIEPHUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMSI, CIIEeys MPEVI0KEHHON HHCTPYKLIMH, BBIYUCIISATh 3HAYCHHUE
BEJIMYMHBI ¥ aHAJIM3UPOBATH MOJYYCHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOH TOTPEIIHOCTH
U3MEPEHHUI;

coOiroaaTh NMpaBuiia TEXHUKU 0€30M1acCHOCTH IpH padoTe ¢ 1a00paTOpHBIM 000PYI0BaHHUEM;
pasinyaTh OCHOBHBIE NPU3HAKUW M3YYEHHBIX (DU3MYECKMX MOJEel: MarepuanbHas TOUKa,
a0COoIIIOTHO TBEPIIOE TEJIO, TOUCYHBIN HCTOYHHK CBETA, JIy4, TOHKAS JIMH3, TUTAHETapHas MOIEIh
aToMa, HyKJIOHHasi MOJIeJIb aTOMHOT0 $1/1pa;

XapaKTepU30BaTh TPUHIMIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMopoil Ha MX omucaHus (B TOM YHUCIE: CHUAOMETP, JAaTUUKHU IOJOXKEHHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, O5XOJIOT, OYKH, IIepUCKol, (oToammapar, ONTHYECKHE CBETOBOJIBI,
CHEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), HCIONB3ysl 3HAHUS O CBOMCTBAaX (PU3MUYECKUX
ABJIEHUN ¥ HEOOXO0IUMbIe (PU3NUYECcKre 3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMBl W CXEMaTHYHBIE PHCYHKH H3yYCHHBIX TEXHHYECKUX YCTPOUCTB,
U3MEPUTENBHBIX TMPUOOPOB W TEXHOJOTHMYECKMX TPOIECCOB TMpPH PEUICHHH Yy4eOHO-
NPAaKTUYECKHX 3a/1a4, ONTHYECKUE CXEMBI JJISl TOCTPOEHUS N300pakeHUH B MIIOCKOM 3epKaje U
cobuparomiei TMH3e;

IPUBOANUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPAaKTUYECKOTO HCIOIb30BaHUS
(bu3nUecKnX 3HAHWH B TIOBCETHEBHOW KHU3HH TSI 00ECTIeYeHUsT O€30TTaCHOCTH MTPH OOpaIeHHH C
npubopaMu U TEXHUYECKUMM YCTPOMCTBAMHM, COXPAHEHMS 3/I0POBbS U COOJIIOJCHHUS HOPM
HKOJIOTHYECKOTO MTOBENICHHS B OKPYKAIOIICH Cpe/Ie;

OCYILECTBIISATh MOMCK MHPOpMaLuu (hu3ndeckoro conaepkanust B MHTepHETe, caMOCTOSTEIbHO
(bopMymHpysT TTOMCKOBBIA 3ampoc, HAXOAWUTh MYTH OINPEAEICHUS JOCTOBEPHOCTH IOydEeHHON
UH(pOpPMAaLIUK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JOTTOJTHUTEIbHBIX UCTOYHUKOB,;




UCMOJIb30BaTh TPU  BBIIOJHEHUM YYEOHBIX 3aJaHUl HAay4YHO-TIOMYJSIPHYIO JIUTEPaTypy
(U3N4ECKOro CcoJepXaHMs, CIPaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BlaaeTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs WHGOpPMAIMKM M3 OJHOW 3HAKOBOM
CHCTEMBI B JIPYI'YIO;

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOINEHHS HAa OCHOBE HH(OpPMALUU U3
HECKOJIbKUX HCTOYHHMKOB (DU3MUYECKOrO colepKaHMsl, MyOIMYHO MpPEACTaBIATh PEe3yJbTaThl
HpOeKTHOfI HJIN I/ICCJIC,Z[OBaTeHBCKOf/'I ACATCIIbBHOCTHU, IIpWU OSTOM TI'PaMOTHO MCIIOJIB30BAaTh
U3y4EHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOXKIATh BBICTYIUICHUE
Ipe3eHTaluel ¢ y4€ToM 0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.




TEMATUYECKOE NTAHUPOBAHMUE

7 KNACC

No HaumeHoBaHuMe pa3aenos n Tem Konnyectso yacos dneKTpoHHble (umdpoBble) obpasoBaTenbHble
n/n nporpammbil pecypchl

Bcero KoHTpOoAnbHbIE MpaKkTHnyeckme
paboTbl paboTbl

Pasaen 1. dusuka u e€ posib B NO3HAHUU OKpYXKaloLero mmpa |
1.1 ||Pu3uKa - HayKa o npupoae 2 Bubnnoteka LLOK https://m.edsoo.ru/7f416194 ‘
1.2 ||Pu3nueckne senmumnHbl 2 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194 ‘
1.3 EcTecTBeHHOHay4YHbI MeToA, NO3HaHMA 2 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194 ‘
UToro no pasgeny 6 ‘
Pasaen 2. MepBoHauyanbHble CBeAEHUA O CTPOEHUM BelecTBa |
2.1 ||CtpoeHue BewecTBa 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194 ‘
2.2 ||ABuKeHne n B3anmoaeincTeume yactumu, 2 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194

BellecTsa

‘2.3 ArperaTHble COCTOSIHMA BeLecTBa 2 Bubnnoteka LLOK https://m.edsoo.ru/7f416194 \



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

No HanmeHoBaHMe pa3genos n Tem Konnuectso 4acos dneKTpoHHble (umndpoBblie) 0bpasoBaTesibHble

n/n nporpammbl pecypcbl
Bcero KOHTpoOnbHbIE MpakTnyeckme
paboTbl paboThbl

UTtoro no pasgeny 5
|Pa3,qen 3. iBuXKeHune 1 B3aumogeiicteue Ten

3.1 ||MexaHunuyecKkoe aBuKeHne 3 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
3.2 NHepuwms, 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
UToro no pasgeny 21

Paspen 4. laBneHue TBEpAbIX TeN, XKUAKOCTEN U ra3oB
4.1 ||OaBnenue. Nepenaya gaBneHus 3 Bubnnoteka LLOK https://m.edsoo.ru/7f416194

TBEPAbIMU TENAMM, }KUAKOCTAMM U razamu

4.2 ||OaBneHue Rungkoctu 5 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
‘4.3 ATmocdepHoe aaBneHue 6 Bubnnoteka LLOK https://m.edsoo.ru/7f416194 \



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Ne HanmeHoBaHWe pa3genos n tem Konnyecrso yacos dNeKTpoHHble (UundppoBble) obpasoBaTesbHble
n/n nporpammbil pecypcbl
Bcero KOHTpoOnbHbIE MpakTnyeckme
paboTbl paboThbl
4.4 ||OencTBre XNAKOCTM M ra3a Ha NOrpyxeHHoe 7 1 3 Bubnmoteka LLOK https://m.edsoo.ru/7f416194
B HUX TeNOo

UTtoro no pasgeny 21
|Pa3,qen 5. PaboTta u MoLWHOCTb. IHeprusa
5.1 ||PaboTa 1 mowHOCTbL 3 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
5.2 ||NpocTblie mexaHn3MbI 5 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
5.3 ||MexaHunueckas sHeprus 4 1 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
UToro no pasgeny 12
Paspen 6. NoeTopeHue
6.1 PaboTa no teme "MexaHuyeckoe ABurKeHue" 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
6.2 ||PaboTa no Teme "[aBneHue TBEPAbIX TEN, 1 Bubnuoteka LLOK https://m.edsoo.ru/7f416194

naxKocten n rasos"



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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Ne HanmeHoBaHMe pa3genos U Tem Konunuectso yacos dneKTpoHHble (undposble) obpasoBaTenbHble
n/n nporpammbl pecypcbl
Bcero KOHTpoOnbHbIE MpakTnyeckme
paboTbl paboThbl
6.3 PaboTta no teme "PaboTta. MoLHOCTb. 1 Bubnnoteka LLOK https://m.edsoo.ru/7f416194
SHeprua"
UTtoro no pasgeny 3 ‘
OBLLEE KOZTMYECTBO YACOB MO NPOrPAMME 68 3 12 ‘
8 K/IACC
No HanvmeHoBaHMe pa3genos 1 Tem NPOrpammol Konunuyectso 4yacos dneKTpoHHble (umdposble)
n/n obpasoBaTenbHble pecypcbl
Bcero|| KoHTpoOnbHble MpaKkTnyeckme
paboTbl paboThbl
Paspen 1. TennoBble AsBNeHUA
1.1 ||CTpoeHue n cBONCTBA BeLLLECTBa 7 bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce
1.2 ||Tennosble npouecchl 21 1 5 bubnnoteka LLOK
https://m.edsoo.ru/7f4181ce



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ne HavmeHoBaHMe pa3nenos M TeM NPOrpaMmmbl Konnuectso yacos dneKTpoHHble (umdposble)
n/n obpasoBaTenbHble pecypchbl
Bcero KOHTpOnbHbIE MpaKTnyeckme
paboTbl paboThbl
UTtoro no pasgeny 28
|Pa3,qen 2. dneKTprUYecKmne U MarHUTHble ABNeHUA
2.1 ||9neKkTpnyeckme 3apaabl. 3apAKeEHHbIe Tesa N ux 7 1 bubnnoteka LLOK
B3aMmozencreme https://m.edsoo.ru/7f4181ce
2.2 ||NocCTOAHHbIM 3NEeKTPUYECKUIA TOK 20 1 7 Bubnunoteka LLOK
https://m.edsoo.ru/7f4181ce
2.3 ||MarHuTHble ABNeHUA 6 1 1.5 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
2.4 ||9neKkTpomarHMTHAA WHAOYKUMA 4 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 37
Paspen 3. NosTopeHue
3.1 [|PaboTa c TekcTamu no Teme “TensioBble sBAeHUA" 1 bubnnoteka LLOK

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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Ne HanmeHoBaHWe pa3aenos 1 Tem NPoOrpammbl Konunuyectso 4acos dneKTpoHHble (umdposble)
n/n obpasoBaTenbHble pecypchbl
Bcero KOHTpOnbHbIE MpaKTnyeckme
paboTbl paboThbl
3.2 PaboTa c TekcTamu no Teme “lMocTOAHHbIN 1 Bubnnoteka LIOK
3N1eKTPUYECKUM TOK” https://m.edsoo.ru/7f4181ce
33 PaboTta c Tekctamu no teme "MarHuTHble asneHns" 1 Bubnnoteka LIOK
https://m.edsoo.ru/7f4181ce
UTtoro no pasgeny 3 ‘
OBLUEE KOMNYECTBO YACOB MO NMPOrPAMME 68 3 14.5 ‘
9 KNACC
No HanmMeHnoBanwue pa3ienoB U TeEM IPOrpaMMbI KonuuecTBo yacos DnexTpoHHBIE (IIUPPOBLIE) 00pa3zoBaTeNbHbIC
n/m pecypcsl
Bceero||KonTponbublie pabotsi|| IIpakTnueckue
paboThI
|Pa3;[en 1. MexannuyecKue IBJICHHSA
1.1 10 1 bub6nuoreka IOK https://m.edsoo.ru/7f41a4a6

MexaHu4ecKoe JBKEHHUE U CIIOCOOBI €0
OITMCaHUuA



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6

Ne HanmMeHnoBanue pa3ienoB U TeEM IpOrpaMMbl KonuuecTBo yacos DnexTpoHHBIE (IIUPpOBbIe) 00pa3zoBaTeIbHbIC

n/m pecypchl
Bcero||Kontpoasusie padotsi|| IIpakTuueckue
paboThI

‘1.2 BzaumoneiicTBue Tei 20 1 3 bubmmoreka L{OK https://m.edsoo.ru/7f41a4a6
‘1.3 3aKOHBI COXPaHEHUS 10 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 40
|Pa3z[e.11 2. Mexann4eckue K0JI1e0aAHUS U BOJTHBI
‘2.1 MexaHuueckue KojaeOaHust 7 3 bubmmotreka L{OK https://m.edsoo.ru/7f41a4a6
‘2.2 MexaHHYEeCKHE BOJIHBI. 3BYK 8 1 3 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 15
|Pa3)1e.11 3. D1eKTPOMATHHUTHOE T0JIe ¥ YJIeKTPOMATHUTHBIE BOJIHBI

3.1 ||9nexTpoMarHuTHOE TMOJIE U AIEKTPOMArHUTHBIC 6 2 bu6mmoteka 1{OK https://m.edsoo.ru/7f41a4a6

BOJIHBI
Hroro no paszneny 6

Pa3nen 4. CBeToBbI€ AABJICHUSA

Paspent Comommenmnenn ]



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Ne HanmMeHnoBanue pa3ienoB U TeEM IpOrpaMMbl KonuuecTBo yacos DnexTpoHHBIE (IIUPpOBbIe) 00pa3zoBaTeIbHbIC

n/m pecypchl
Bcero||Kontpoasusie padotsi|| IIpakTuueckue
paboThI
‘4.1 3aKOoHBI PaCIPOCTPAHEHHUS CBETA 6 2 bubmmoreka L{OK https://m.edsoo.ru/7f41a4a6
‘4.2 JIMH3BI 1 ONTHYECKHE TPUOOPHI 6 3 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘4.3 Pa3noxxenue Oenoro cBeTa B CIIEKTP 3 2 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 15
|Pa3zle.11 5. KBaHTOBBIC AIBJICHUSA
‘5.1 HcnyckaHue U MOTJIOMICHHE CBETa aTOMOM 4 1 bubaunoreka L{OK https://m.edsoo.ru/7f41a4a6
‘5.2 CTtpoeHue aTOMHOTO siipa 6 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
‘5.3 SInepHble peakiuuu 7 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 17 ‘
Pa3nen 6. MosTopeHue 7- 9 Knacc |
6.1 ||[ToBTOpenue u 0600meHne JlabopaTopHbIe 1 1 bubaunoteka [IOK https://m.edsoo.ru/7f41a4a6
paboTsl o Kypcy "B3aumoneiicteue ten"



https://m.edsoo.ru/7f41a4a6
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teme "KBanToBas u sinepHas ¢usnka'

Ne HanmMeHnoBanue pa3ienoB U TeEM IpOrpaMMbl KonuuecTBo yacos DnexTpoHHBIE (IIUPpOBbIe) 00pa3zoBaTeIbHbIC
n/m pecypchl
Bcero||Kontpoasusie padotsi|| IIpakTuueckue
paboTsI
6.2 ||[[loBTOpenue, ob6obuienue. Pemenne pacueTHBIX U 1 Bubnnoteka LOK
Ka4eCcTBEHHBIX 3a71a4 110 TeMme "TennoBrle https://m.edsoo.ru/7f4181ce
npouecch”
6.3 [[IIoBTOpenue, 00o0IeHNE. Peniene pacueTHbIX U 1 Bubnnoteka LOK
KauyecTBeHHBIX 3a1a4 o TeMe "KIIJI TermmoBbix https://m.edsoo.ru/7f4181ce
nsurarencit"
6.4 ||[[loBTOpenue, ob6obuieHne. Penenne pacueTHIX U 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
KaueCcTBeHHBIX 3a/1a4 1o Teme "KIIJ]
3JIEKTPOYCTaHOBOK"
6.5 |[[ToBTOpenue, o6o6menue. Jlaboparopusie pabotsr || 1 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
1o kypcy "CBeroBsle siBIeHUS"
6.6 |[[ToBTOpeHnue, 0600menue. Pabora ¢ Tekctamu 10 1 bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"
6.7 [[TloBTopenue, o600meHue. Pabora ¢ TekcTamu 110 1 bu6mmoteka 1{OK https://m.edsoo.ru/7f41a4a6
teme "Konebanus v BoiHbI"
6.8 [[TloBTOpenue, 0600meHue. Pabora ¢ TekcTamu 110 1 bubmmoteka I{OK https://m.edsoo.ru/7f41a4a6
Teme "CBeToBbIC ABICHUS"
‘6.9 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1mo 1

bubmuorexa [IOK https://m.edsoo.ru/7f41a4a6\
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Ne HanmMeHnoBanue pa3ienoB U TeEM IpOrpaMMbl KonuuecTBo yacos DnexTpoHHBIE (IIUPpOBbIe) 00pa3zoBaTeIbHbIC
n/m pecypchl
Bcero||Kontpoasusie padotsi|| IIpakTuueckue
paboThI
Uroro no pazneny 9 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 102 3 27




