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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJICHA Ha OCHOBE
MIOJIOKEHHUH U TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM 00pa30BaTEIbHOM
nporpammsl, npeacrasieHHbix B @PI'OC 000, a takxe ¢ yuétoM ¢enepanbHOi paboueil mporpaMmmbl
Bocniutanus v Konuenmuu npenoaBanus yueonoro npeamera «Dusnkay.

Conepxanue mporpamMmbl 10 (pU3KMKE HampaBlIeHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYAIOIIMXCS W OpraHU3alMi0 U3ydeHHs (HU3UKM Ha JEATeNIbHOCTHOW OcCHOBe. B
nporpamMme 1o (pu3MKe YUYUTBHIBAIOTCS BO3MOYKHOCTH YU4E€OHOTO MpEeaMeTa B peau3aluy TpeOOBaHUMA
OI'OC OOO K nmiIaHUPYEMbIM JMYHOCTHBIM M METAIlpEIMETHBIM pe3yjibTaTaM OOyueHHs, a TakkKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIETrO
oOpa3oBaHUsl.

[IporpaMma mno ¢u3MKe ycTaHaBIMBAe€T pacHpeesieHne y4yeOHOro marepuayia Mo TrojaaM
oOyueHus (o Kjaccam), mpejyiaraeT IpUMEPHYIO MOCIIEI0BAaTEIbHOCTh U3yYEHHUS] TEM, OCHOBAaHHYIO
Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COJIEpKAHUI U yUETe BO3PACTHBIX OCOOEHHOCTEN 00yJaroIuXcsl.

[IporpamMma mo ¢usuke pa3zpaboTaHa C I€JIbI0 OKa3aHUS METOJMYECKOM MOMOIIM YYUTEII0 B
co37aHUU paboydel MPOrpaMMBbI 10 Y4e€OHOMY IIPEIMETY.

®u3nka SBISETCA CHUCTEMOOOPA3YIOIMIMM JJIi E€CTECTBEHHOHAyYHBIX YUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IMPOILIECCOB W SIBJICHUM, H3y4aeMbIX XUMUEH,
Ouosoruei, actpoHoMuel U puznuecKoil reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTUHY
MHpa, IPeJOCTaBsAeT Haubosee sicHble 00paslbl MPUMEHEHHsI HAYYHOTO METOJia MO3HAHUs, TO €CTb
croco6a MmoyryuyeHust J0CTOBEPHBIX 3HAHUN O MHUPE.

OpHa U3 TTIaBHBIX 3a]1a4 PU3NYECKOro 00pa30BaHus B CTPYKTYpe 00IIero o0pa3oBaHus COCTOUT
B (DOPMUPOBAHUU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaroImuxcs.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE MpEANoOaracT OBJAJCHHE  CIENYIOUIUMHU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

® HAyYHO OOBSCHSTH SBJICHHUS;

® OLICHUBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIE0OBAHUS;

® IHTEPIIPETUPOBATh JaHHbIE U MCIIOJIb30BaTh HAy4YHbIE JOKAa3aTeIbCTBA JUIS MOJY4YEHUS
BBIBO/IOB.

Ilenn wu3yyenus ¢QuU3MKM Ha YpPOBHE OCHOBHOIO o0O0LIero o0pa3oBaHMs OINpENENeHbl B
Konnenuuu npenoxaBanus ydeOHoro mnpeamera «@Pusuka» B 00pa3oBaTENbHBIX OpraHU3alMAX
Poccuiickoit ~ ®epepauuu, peayn3ylOIMX  OCHOBHbIE  00LIe00pa3oBaTeibHbIE  [IPOrPaMMBI,
yTBepKI€HHON pemenueM Koiserun MunucreperBa mnpocBemieHus Poccuiickoit  ®enepaunu
(mpotoxoun ot 3 nekabpst 2019 r. Ne [1IK4BH).

Heaun n3yyeHus GpuU3NKH:

e IpuoOpeTeHNe HMHTEpeca U CTPEeMIIEHUS OOYyJarolUXCs K HAayuyHOMY H3YYCHMIO NPHUPOBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
®pa3BUTHE  MPEJACTABIEHUM O  HAayyHOM  MeToJe IO3HaHHA U (QOopMHUpOBaHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHUSIM;

¢ hopMUpOBaHNE HAYYHOTO MUPOBO33PEHHS KaK pe3ybTaTa U3yuyeHHsl OCHOB CTPOCHUS MaTepHH
1 GyHAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

e hopMuUpOBaHHE MPEJCTABICHUNA O POJU (U3UKU JUISL Pa3BUTHS JIPYTUX €CTECTBEHHBIX HayK,
TEXHUKH U TEXHOJIOTHIA;

® pa3BUTHE NPEJICTABICHUI 0 BO3MOXKHBIX cepax Oyaymiel npodeccHoHanbHON AeATeIbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JAJIbHEHIIEeMY 00YUYEHHUIO B TOM HAIIPaBIICHHUH.

JlocTikeHre 3THX IieNieil mporpaMMbl 1o (U3MKe Ha YpOBHE OCHOBHOTO OOIEro 0Opa3oBaHMs
o0ecreunBaeTcsi pelIeHneM CIeIylonnX 3a1ay.



e IproOpeTeHNe 3HAHUN O TUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHMYECKHX, TEIUIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e IproOpeTeHNEe YMEHUN OIMUCHIBaTh M OOBICHATH (PU3UUECKUE SBICHUS C HUCIOJIb30BAaHUEM
MOJIYYCHHBIX 3HAHUI;

® OCBOCHHME METOJIOB PEIICHUS MPOCTEHIINX PacUETHBIX 33a[au C MUCIOJIb30BAHUEM (PHU3UUECKUX
MO/IeJIel, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 33]1a4;

®pa3BUTHE YMEHUH HAONIOAATH IMPHPOJHBIC SBICHHUS W BBHINOJHATH OIBITHI, JIAOOPATOPHBIE
paboOTBl W SKCHEPUMEHTAJbHBIE WCCIENOBAHMUSA C HCIOJB30BAaHUEM H3MEPHUTEIBHBIX
npubOpoB;

eocBOCHHE TPUEMOB paboTel ¢ uHPOpManuell (U3NYIECKOTO COJNEpKAHMSA, BKIIOYAs

WH(POPMAIIMIO O COBPEMEHHBIX JOCTIDKEHUSIX (DM3WKH, aHAIN3 M KPUTHYECKOE OIlCHUBAHHE
nHpopmanuy;

®3HAKOMCTBO €O cdepamMu MPOPECCHOHAIBHON JCSATEIHHOCTH, CBSI3AHHBIMU C (PU3UKOU, U

COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbI ypoBEHb) Ha YPOBHE OCHOBHOTO OOIero oOpa3oBaHMs
otBoauTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 waca B Heziento), B 8 kiacce — 68 yacoB (2 gaca B
Heneno), B 9 kiracce — 102 vaca (3 gaca B Henenio).

[Ipennaraempiii B mporpamMMe mno (u3MKe IMepeueHb JIabopaTOPHBIX PabOT U OIMBITOB HOCHUT
PEKOMEHIaTENbHBIN XapaKTep, YIUTEINb JIENaeT BHIOOP MPOBEICHHS JIAOOPATOPHBIX paOdOT U OTIBITOB C
yu€TOM HMHIUBUAYAIbHBIX OCOOEHHOCTEH OOYyJaromIMXcs, CIHCKAa OJKCIIEPHUMEHTAIBHBIX 3aJaHUH,
MpeJylaraeéMbIX B paMKaX OCHOBHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o (usuke.

COJEP)KAHUE OBYYEHUA

7 KJIACC

Pasznesn 1. ®usuka v €€ posib B MO3HAHUHU OKPYKAOIIEr0 MUpPA.

®usnka — Hayka o mnpupoje. SBieHus npuponpl. PuU3NUECKHE SBICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, 3JIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BenuuuH. Dusznueckue MPUOOPHI.
[TorpemHocTh N3MepeHN. MexayHapoHas CUCTEMa €IUHMII.

Kak ¢u3uka u apyrue ecTecTBEHHbIE HayKd H3ydaroT mpupony. EcrecTBeHHOHaydHBI MeTOn
Mo3HaHUs: HaOJIOAEHHEe, MOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBMKEHHE THIOTE3, SKCIEPUMEHT 10
MIPOBEpKE THUIOTe3, OOBsiCHEeHHEe Habmogaemoro sBieHUs. OmnucaHue QUINYECKUX SBICHUN C
[IOMOIIIBIO MOJIEIIEH.

Hemoncmpauuu.

1. MexaHuueckue, TEIUIOBBIC, YIEKTPUYECKUE, MATHUTHBIC, CBETOBBIC SBIICHUS.

2. ®usuueckne npuOOpPHl U TpolEAypa NPSIMBIX H3MEPEHUIl aHaJOroBbIM M LU(POBBIM

puOOpPOM.

Jlabopamopuwvie pabomot u onvimol.

Omnpenenenre 1eHBI JENEHUs KA H3MEPUTEIBHOTO IpUdopa.

N3mepenue paccTosHUIL.

N3mepenune 00bEMa KUAKOCTH U TBEPJIOTO TeA.

Ornpeznenenue pa3MepoB MaJbIX TEJ.

N3mepenue Temmeparypbl TMpU MOMOLIM JKUIKOCTHOTO TEepMOMETpa U JaTyuKa

TEeMIIepaTyphbl.

6. IlpoBeneHwe wuCCIeIOBAaHUS 1O TPOBEPKE THUMOTE3bl: JAalbHOCTh TONETA IIAPHKA,
MYIEHHOTO TOPU30HTAIBHO, TeM OOJIbINe, YeM OOJIbIIIE BHICOTA MyCKA.

orwbdE



Pasnen 2. IlepBoHayanbHbIe CBeleHUSI O CTPOEHNH BellecTBA.

CrpoeHnue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. OMbIThI, T0KAa3bIBAIOLINE JIMCKPETHOE
CTPOCHHE BEIIECTBA.

JIBwxenue uactuil BemiectBa. CBS3b CKOPOCTH JBIWKEHUS YacTHI[ C TEMIEPaTypoOu.
BpoynoBckoe nBmxkenwe, auddysus. BiammosneiicTBue wYacTHIl BENIECTBA: NPHUTHKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSTHUSI BEIIECTBA: CTPOCHUE Ta30B, )KUIKOCTEH U TBEPIBIX (KPUCTAIITNYECKUX)
Ten. B3auMocBsi3b MeXJy CBONCTBAMHM BEIIECTB B PAa3HbIX arperaTHbIX COCTOSIHUAX M UX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM BOIBI.

Jemoncmpayuu.

1. HaGnronenue OpOyHOBCKOTO JBMKEHHUSL.

2. Hab6mronenue muddys3un.

3. HaOnronenue sBICHWH, OOBSICHSIONIMXCS TMPUTHKCHHEM WM OTTAIKHBAHHEM YaCTHIL

BEIIIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Omnenka muamerpa aToMa METOJIOM PsIIOB (C UcCToyib3oBaHueM (hoTorpaduii).

2. OTmBITHI 10 HAOFOICHUIO TEIIOBOTO PACIITUPEHUS Ta30B.

3. OmBITHI M0 OOHAPYIKEHUIO JCHCTBHSI CHII MOJICKYJISIPHOTO MPUTSKCHHS.

Pasznea 3. /IBuskeHue U B3auMo/ieiicTBUE TeJl.

Mexanudeckoe nBrkeHHe. PaBHomepHOe M HepaBHOMepHOe nBmkeHue. CkopocTh. CpemHss
CKOPOCThH MPU HEPABHOMEPHOM JIBIKCHHUH. PacuéTt myTH 1 BpeMeHH JIBHKECHUS.

SBnenne nHepMU. 3aKOH MHEpUUU. B3auMoelicTBue Tell Kak MpUYMHA WU3MEHEHUSI CKOPOCTH
NBWKEHHs Teln. Macca kak mepa mHepTHOocTH Tena. [lmoTHocTts BemectBa. CBs3b INIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B eIMHHULIE 00BbEMA BelllecTRa.

Cuna Kak XapakTepucTHKa B3aumonencTBus Tena. Cuia ynpyroctd U 3akoH I'yka. M3mepenue
CWJIBI C MOMOIIBI0 JUHAMOMETpA. SIBIE€HME TATOTEHHsS M cwia TspkecTH. Cuila TSDKECTH Ha JIPYrux
mianerax. Bec Ttema. HeBecomocTh. ClOKE€HHME CHJI, HaNpPaBJCHHBIX MO OJHOW MPSAMOIl.
PaBHonelicTBytomas cwi. Cuna TpeHusi. TpeHue CKOJIbKEHUsI U TPEHHUE MOKOsA. TpeHue B NMpUpoae U
TEXHUKE.

Jemoncmpayuu.

Habmonenne MexaHu4ecKoro IBHKEHHS Tela.

N3mepeHune ckopocTr NpsSMOJIMHENHOTO IBUXKEHHS.
Habntonenue siBjaeHMUs] UHEPIUH.

Habmronenue n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUH TeTl.
CpaBHeHME MacC N0 B3aUMOJCICTBUIO TEJL.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJIHOM IPSIMOM.

ok wnPE

Jlabopamopnwie pabomul u onvimel.

1. OmpeneneHue CKOPOCTM PAaBHOMEPHOTO JBIDKEHHS (LIapuka B JKUIKOCTH, MOJIEIHU
ANEKTPUIECKOTO aBTOMOOUIIS U TaK Janee).

2. OmpepneneHue cpeaHeld CKOPOCTH CKOJBKEHHUS Opycka WM IIapuKa [0 HAaKIOHHOU
MJIOCKOCTH.

3. OmpeneneHue MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCUMOCTh pacTsikeHHs (nedopManuu) TPYKHUHBI OT
MIPUIIOKEHHOM CHUJIBI.

5. OmnbITEL, JEMOHCTPHUPYIOIIME 3aBHCUMOCTh CHIIBI TPEHHsI CKOJIBKEHHUS OT Beca Tena u
XapaKTepa CONMPUKACAIOIINXCS ITOBEPXHOCTEM.

Pa3nen 4. /laBieHue TBEPABIX TeJl, ) KHAKOCTEH M ra3oB.



Hasnenne. CriocoObl YMEHBIICHHUS M YBEIHUYCHUs NaBieHHs. JlaBlneHuwe raza. 3aBUCUMOCTH

NaBjeHus rasa or o0Ob&Mma, Temreparypsl. [lepenaua naBieHus TBEPABIMU TEJIaMHU, JKUJIKOCTAMH M
razamu. 3akoH [lackans. [THeBMaTndyeckne MamyHbl. 3aBUCUMOCTD JABJICHUS KHJIKOCTH OT TITyOUHBI.

I'mppocratuueckuii napanoke. CooOmaromuecs cocyapl. I'uapaBanyeckie MEXaHU3MBI.

Atmocdepa 3emun u atmocdepHoe naBieHue. [IpudnHbl cylecTBOBaHUS BO3IYIIHON 000I0UKH
3emumn. OmbiT Toppuuenun. M3mepenune arMocepHOTO HaBJICHHS. 3aBHCHUMOCTh aTMOC(HEPHOTO
JABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! s u3MepeHust arMOCEPHOTO AaBJICHUS.

JleiicTBUE )KUJIKOCTHU U Ta3a Ha MOTPYKEHHOE B HUX TeJi0. BrlTamkuparomias (apxuMe1oBa) cuia.
3akon Apxumena. [InaBanue ten. BozmyxorniaBanue.

Jemoncmpayuu.

o0k wbnE
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3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenauda naBineHUs )KUIKOCTBIO U Fa30M.

Coobmmaromuecs: CoCcybl.

I'mppaBnnuecknii npecc.

[IposiBnenue nericTBUsS aTMOC(PEPHOTO TaBICHMUSL.

3aBUCUMOCTD BBITAJIKMBAIONIEH CHUJIBI OT 00bEMa MOTPYKEHHOW YACTH Tela M TUIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITATKUBAIOIIEH CHJTBI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHWE WM MOTPY)KEHHE TEJ B 3aBUCHMOCTH OT COOTHOIIEHHUS
IUIOTHOCTEH Tella U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00BbEMA MOTPYKEHHOM B JKHIKOCTH YaCTH
Tena.

OnpeneneHre BITAIKUBAIOMIEH CUIIbI, IEUCTBYIOIIECH HA TEJO, MOTPYXKEHHOE B )KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHIIbI, JTEHCTBYIOIIEH HA TEJIO B KUAKOCTH, OT
MAacchl Tena.

OnbIThI, IEMOHCTPUPYIOLIHE 3aBUCHUMOCTh BHITAJIKUBAIOIIEH CHIIBI, ICHCTBYIOLIEH HA TEJIO B
KUJKOCTH, OT 00bEéMa MOTPY>KEHHOH B )KHIKOCTh YACTH TEJa M OT TJIOTHOCTH JKHIKOCTH.
KoncTtpynpoBanue apeomeTpa WM KOHCTPYMPOBAHHME JIOJAKH M OmpeneicHue e&
IPY30I0IbEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuveckast pabota. MOIIIHOCTb.

[IpocTeie MexaHU3MBI: pblyar, OJOK, HAaKJIOHHAs IUIOCKOCTh. IIpaBWJIO paBHOBECHS pbhlyara.
[Ipumenenue npaBuiaa paBHOBecHUsl pblyara K 0J0ky. «3osoToe npaBuio» mexanuku. KIIJ] mpocteix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanudeckas sHeprusi. Kunernueckas v moTeHIMalbHAs 3Heprus. [IpeBpaiienrue oqHOro BUIa
MEXaHUYECKOM PHEPTUHU B IPYroil. 3aKOH COXPAHEHHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. TIpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopuwvie pabomot u onvimol.

1. Onpenenenue paboThl CUIIBI TPEHUS MPU PABHOMEPHOM JIBKEHUH Tella 10 TOPU30HTAIBLHOM
MTOBEPXHOCTH.

2. HccrnenoBanue ycaoBH paBHOBECHs pblyara.

3. Usmepenune KIIJI HaKJIOHHON MIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHUS MEXaHUYECKOH SHEPIUH.
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Pa3nen 6. TemyioBble ABJIEHHUS.

OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKOM TEOpUHM CTpPOEHHUs BemlecTBa. Macca u
pa3Mepbl  aToMOB ¥ MoOJEKyl.  OnbITbl,  MNOJATBEPKAAIOIIME  OCHOBHBIE  IMOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHH.

Mopnenu TBEPAOTO, XUIKOTO W Ta3000pa3HOTO COCTOSIHUK BemiecTBa. Kpucrammueckue u
amopdubie Tenma. OOBSICHCHHE CBOWCTB Ta30B, JKUIAKOCTEH M TBEPABIX TENl HAa OCHOBE MOJOKECHUH
MOJIEKYJIIPHO-KMHETHYECKOW Teopun. CMauMBaHUE W KallWUISIPHBIC siBJIeHUA. TemioBoe pacuimpeHue
H COKaTHeE.

Temmnepatypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS YacCTHUIl. BHyTpeHHss
sHeprusi. CriocoObl U3MEHEHUs BHYTPEHHEH SHEPruM: TeIuionepeaadya U coBeplieHrne padoTsl. Bubl
TEIUIONEPEIauu: TEIIONPOBOAHOCTh, KOHBEKIIUS, N3TyUEHHUE.

KoanduectBo TemnoTel. VYHaelbHas TEINIOEMKOCTh BeIlIecTBa. 1eIIOOOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oamanca. [lnaBiieHne © OTBEpJIEBaHHE KPUCTATUIMUECKHUX
BEIIECTB. YelbHas Teryiota TuiaBiaeHus. [lapooOpaszoBanue u konaeHcanus. Mcnapenue. Kunenue.
VYnaenbHas TermiaoTa mNapooOpa3oBaHUs. 3aBUCHMOCTh TEMIIEPATyphl KHUIEHUS OT aTMOC(HEpHOro
JIaBJICHHSL.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEIJI0TA CrOPAHUS.

[Tpunnumer padoTs TernoBsix aurateneii KIIJ[ TemmoBoro nurarens. TenaoBbie ABUTATENN U
3alIUuTa OKPYKaroLEel Cpeibl.

3aKk0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO TBHYKEHUS.
Ha6mronenue auddysun.
HaGnronenue siBeHnit cMauyMBaHUs M KalTWJUTSIPHBIX SIBICHUI.
HaGnronenue TeniaoBoro pacuiupeHus Tel.
N3menenue naBneHus ra3a mpu K3MEHEHUH 00bEMA U HArPeBAHUU WJTH OXJIKICHUU.
[IpaBuna usmepeHus TemnepaTyphl.
Bunael Tenonepenayu.
OxnaxiIeHue P COBEPIICHUH PabOTHI.
HarpeBanue mpu coepiiieHur paboThl BHEITHUMH CHJIAMH.
. CpaBHEHHE TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB.
. Habmronenue xumneHus.
. Habnonenue nocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUU.
13. Moeny TenI0BbIX IBUTATENEH.
Jlabopamopnuwie pabomel u onvimel.
OnbIThI 1O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUSL.
OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WJIM caxapa.

©CooNoaRrwWdE
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OmnbITEI IO Ha6J'IIOI[eHI/IIO TCIIJIOBOT'O pacCliupCHUA I'a30B, JKUIKOCTEHN 1 TBépI[I)IX TCII.
OnpeneneHI/Ie HAAaBJICHUSA BO31yXa B OatoHe mImmpuna.

OHLITH, ACMOHCTPHUPYIOIINEC 3aBUCUMOCTD JABJICHUA BO3AyXa OT €T0 00béMa u HarpeBaHugd
WNIIN OXJTaAXIACHU .

ok~ whE

6. IlpoBepka ruMoOTe3bl JUHEWHOM 3aBUCUMOCTM JJIMHBI  CTOJOMKAa JKUIKOCTH B
TEPMOMETPHUECKON TpyOKEe OT TeMIIepaTyphl.

7. HabmoneHue n3MeHEeHUs BHYTPEHHEH SHepruu Tejia B pe3yibTaTe Terulonepeaayl u padoTel
BHEILIHUX CUJL.

8. MHccrnenoBanue siBiieHHs TEIUIOOOMEHA IPU CMELIMBAHUU XOJIOJHOM M ropsiueit BOJbI.



9. OmpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYCHHOTO BOJOW INMpH TEIUIOOOMEHE C HarpeThiM
METAJNINYECKUM LIHIMHAPOM.

10. Onpenenenue yaenbHON TEINIOEMKOCTH BELIECTBA.

11. VccnenoBanue npoiecca UCHapeHHUs..

12. Onpenenenre OTHOCUTEIIBHOM BIAKHOCTH BO3yXa.

13. Onpeznenenne yaenbHOM TEIUIOTHI MJIABICHUS JIbA.

Paznen 7. DilekTpuyeckne U MATHUTHbIE SIBJICHUS.

Onextpuszanus Ten. JBa poja 3ieKTpUYECKUX 3apsaaoB. BsaumopelcTBue 3apsKEHHBIX Tel.
3akon KynoHna (3aBUCHMOCTb CHJIBI B3aMMOJEMCTBUS 3apsDKEHHBIX TEJI OT BEJIMYMHBI 3apsiioB U
paccTOSIHUS MEXAY TEJIaMHu).

Onextpuueckoe mnojie. Hampsok€HHOCTH 3nekTpuueckoro nois. IlpunHnun cyneprno3unuu
ANIEKTPUYECKHX OJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIM dJeKTpudeckuid 3apsia. CTpoeHue atoma.
[IpoBOJHUKYN U TUANIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/a.

DnexTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AIEKTPUUECKOrO ToKa. MICTOUHMKY MOCTOSIHHOTO
TOKa. JIeHCTBUS 3JEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B
KHUAKOCTAX U razax.

Onextpuueckas nenb. Cuna Toka. JieKTpudeckoe HanpspkeHue. COMpOTUBIEHUE TPOBOJHUKA.
VYaenpHOE comnpoTuBieHHE BemiecTBa. 3akoH Oma s ydactka nenu. IlocienoBarenbHoe U
napajuieIbHOE COeAMHEHNE TIPOBOIHUKOB.

PaGora u mouiHOCTh 3nekTpuyeckoro Toka. 3akoH Jxoyns—JleHna. DiekTpuyeckue enu U
MOTpeOUTENN dNEKTPUUECKO sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[locrositHHple MarHuThl. B3amMopelcTBME TMOCTOSIHHBIX MarHUTOB. MarHutHoe ToJe.
MaruuTHOE ToJie 3eMJIM M €ro 3HauyeHHe g Ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHoe moJie
ANEKTPUYECKOro Toka. [IpuMeHeHne 31eKTpOMarHuTOB B TEXHHKE. JIeCTBME MAarHWTHOTO MOJIS Ha
MIPOBOJIHUK C TOKOM. OJEKTPOABUIATENIb MOCTOSIHHOTO TOKA. VCronb30BaHME AJIEKTPOJBHUraTesieii B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  Dapanes.  SBiaeHue  snexkTpoMarHuTHOM — uHAaykuuu.  IlpaBuno  Jlenna.
OnektporeHepatop. CrnocoObl MOMY4YEHHUS  DJIEKTPUUYECKOW DSHEPrUU. DIJIEKTPOCTAHIMH  Ha
BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu.

DnekTpusanus Teil.
JIBa pojia ANEeKTPUYECKUX 3apsi0B M B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOoKCTBO U AEUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTUYeCKass UHIYKLUS.
3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpoBOAHMKY U AUDIIEKTPUKH.
MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKY TOCTOSIHHOTO TOKA.
JlericTBUA SIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUI TOK B KUIAKOCTH.
. ['a30BBI111 pazpsn.
. U3mepenue cuibl TOka aMIepMETPOM.
. I3MepeHnue 31eKTpUYeCcKOro HalpsyKEHUS! BOJIBTMETPOM.
. PeocTar n marasus conpoTHBIICHUN.
. B3aumoielicTBre MOCTOSTHHBIX MAarHUTOB.
. MonienrpoBaHue HEBO3MOXKHOCTHU Pa3/I€IeHU MIOJIFOCOB MArHUTA.
. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
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18. OmeIT Opcrena.

19. MarnuTHO€ 10JIe TOKA. DIEeKTPOMArHuT.

20. [leiicTBME MarHUTHOTO MOJISt HA TPOBOIHHUK C TOKOM.

21. DnexTpoABUraTeNb MOCTOSHHOTO TOKA.

22. UccrienoBanue sIBICHUS 3JIEKTPOMArHUTHOW MHTYKIIHH.

23. OnbiTer Dapajes.

24. 3aBUCUMOCTD HAINpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBHA €r0 BOSHUKHOBEHUSI.
25. DeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimol.

OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIIHNEH U IIPH COMPUKOCHOBEHHH.
HccnenoBanue neicTBUS IIEKTPUUECKOTO 10JI HAa IPOBOJAHUKH U JUDJIEKTPUKH.
COopxka u mpoBepKa pabOThI AIMEKTPUIECKOH IEMH MOCTOSTHHOTO TOKA.

W3mepenue u perynnpoBaHUe CUIIbI TOKA.

W3mepenue u perynupoBaHue HAMPSKEHHUSL.

o0k wbdE

WccnenoBanue 3aBUCHMOCTH CHJIBI TOKa, HUIYIIETO Yepe3 pPEe3UCTOp, OT CONPOTUBIICHUS

pe3ucTopa M HANPSKEHUS Ha PE3UCTOPE.

7. OMBITBI, IEMOHCTPUPYIOITNE 3aBUCUMOCTh AIEKTPUUECKOTO COTIPOTUBIICHUS TIPOBOJHUKA OT
€ro JUTHMHBI, TUIOIA N TOTIEPEYHOTO CEUCHHS U MaTepurara.

8. TlpoBepka mpaBWiIa CIIOKCHHS HANPsDKEHUH IPH IOCIIECIOBATEILHOM COCITUHEHUH JBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MMapaUIETFHOM COSTMHEHUN PE3UCTOPOB.

10. Onpexnenenne pabOTHI AMEKTPHUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHrie MOITHOCTH 3JIEKTPHUUECKOT0 TOKA, BBIAETSEMOM Ha pe3nCTope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBbI TOKA, UIYIIETO Yepe3 JIaMIIOUKY, OT HAIPsKEHUST Ha HEl.

13. Onpenenenue KIIJ] narpeBatens.

14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS TIOCTOSIHHBIX MarHUTOB.

15. 3y4yeHre MarHuTHOTO IOJISl MOCTOSIHHBIX MarHUTOB MPU UX OOBEAUHEHUHU U Pa3/IeTICHUH.

16. UccnenoBanue AeCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, EMOHCTPUPYIOIINE 3aBUCHMOCTbH CHJIBI B3aMMOJCHCTBUS KAaTYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA M HAIllPaBJICHUS TOKA B KaTYIIIKE.

18. U3yyenue neiicTBUS MAarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u uzydeHue padoThl 3JEKTPOABUTATENs.

20. Usmepenne KII] amekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnpITEl TO MCCIEAOBAHMIO SIBICHUS OJCKTPOMAarHUTHOM WHAYKIMHU: HCCIEIOBaHUE

W3MEHEHUI 3HAYEHUS U HAMIPABJICHUS! UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexannueckue siBJIeHHUS.

Mexannyeckoe nABukeHue. MarepuanbHas Touka. CucreMa orcdé€ra. OTHOCHTENBHOCTD
MEXaHUYECKOTOo  ABWXKEHUA.  PaBHOMepHOe  mpsMonuHenHoe — aBwkeHue.  HepaBHoMepHOe
psAMOJIMHENHOE ABM>KeHNEe. CpellHsAs 1 MTHOBEHHAsl CKOPOCTb Tejla IPU HEPABHOMEPHOM JIBUYKEHUHU.

VYckopenue. PaBHOyckopeHHOe mpsMoiiMHelHoe aBwxkeHue. CBoOogHoe mageHue. OTIBITHI
lNanunes.

PaBHOMepHOE ABMKEHHE 110 OKpYXHOCTH. [lepron u yactora obpamenus. JluneitHas u yriosas
ckopocTu. LleHTpoCcTpeMUTENIBHOE YCKOPEHUE.

Ilepbiii 3akoH Herotona. Bropon 3axkon Herorona. Tperuit 3akoH Herorona. IIpuHnun
CYIIEPIIO3ULIUHU CUIL.



Cuna ympyroctu. 3akoH ['yka. Cuia TpeHUs: CWJIa TPEHUSI CKOJIbKEHMsSI, CUjla TPEHUsl MOKOs,
Jpyrue BUALI TPEHUSL.

Cuna TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpPEHHE CBOOOTHOTrO majeHus. [IBrmkeHue
ma"et Bokpyr Couinua. IlepBas kocMuueckast ckopocTb. HeBecoMOCTh M eperpy3ku.

PaBHOBecne MarepuanbHOUW TOYKH. AOCOMOTHO TBEpAOE Teno. PaBHOBecwe TBEPIOTO Tena C

3aKpEIUIEHHOMN OChIO BpaleHuss. MoMeHT cuiibl. LIeHTp TshkecTn.
Wmnynec tena. W3menenwe wumnyinbca. MMiynbe cuiibl. 3aKOH COXpaHEHHUS HMILYJIbCA.
PeakTuBHOE nBUKEHUE.

Mexannyeckast paboTa 1 MOIIHOCTb. PaboTa cui TsxecTH, ynpyroctu, TpeHus. CBsi3b SHEPruu
u pabotel. [loTeHnmanpHas SHEPrus Teja, MOJHATOrO HAaJ| MOBEPXHOCTHIO 3emiH. lloTeHnmanbHas

SHeprus cxkatol npyxkuHbl. Kunermueckass sHeprus. Teopema O KMHETUYECKOW 3HEPrUU. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTHUN.

Jemoncmpayuu.

1. HaGmroneHre MEXaHUYECKOTO JBMKCHUS TeJla OTHOCUTEIIBHO Pa3HbIX TEJ OTCUETA.

2. CpaBHeHHE ITyTeH M TPACKTOPUH JBMIKEHUS OJTHOT'O M TOTO JK€ TeJIa OTHOCHUTEILHO Pa3HBIX
TEJl OTCYETA.

3. H3MepeHHe CKOPOCTH M YCKOPEHUS IPSIMOJTMHEHHOTO JIBYKCHUS.

4. HccnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JIBHXKCHHUS.

5. HaOnronenue nBuxKeHUs Teja Mo OKPYKHOCTH.

6. HaOnromeHne MEXaHWYECKUX SIBIICHUH, TIPOUCXOIANIUX B cCUCTeMe oTcuéra «Tenmexka» mpu
e€ paBHOMEPHOM U YCKOPEHHOM JIBUYKEHUU OTHOCHUTENILHO KaOnuHeTa (PU3UKH.

7. 3aBUCHMOCTH YCKOPEHHMsI TeJla OT MAacChl TeIa M IEHCTBYIONIEH Ha HETO CHJIBI.

8. HaOmroneHune paBeHCTBA CUJI IPU B3aUMOJCHCTBUU TEI.

9. V3meHenue Beca Tena MpU YCKOPEHHOM JIBUKEHUHU.

10. Ilepenaya umIysbca Mpy B3auMOJCHCTBUHN TE.

11. TIpeoGpa3oBaHus SHEPTHH MPU B3aUMOJICHCTBUH TEll.

12. CoxpaHneHue UMIMyibca IpU HEYIPYTOM B3aHMOICHCTBHH.

13. Coxpanenue ummnysbca npu abCONMIOTHO YIIPYrOM B3aUMOJICHCTBUH.

14. HaGmroieHre peakKTUBHOTO JABUKCHHUSI.

15. CoxpaHneHnue MeXaHU4YeCKOM SHEPTUu Mpu CBOOOHOM Ta/ICHUU.

16. CoxpaneHue MeXaHU4YECKOW SHEPTUU MpHU ABMKEHUU Tella MO/ IeHCTBUEM IPY>KUHBI.

Jlabopamopnwie pabomel u onvimel.

1. KoncrpyupoBaHue TpakTa AJisi pa3roHa U JAJIbHEHIIEr0 paBHOMEPHOTO JBUKEHUS IIapHKa
WJIH TETICKKH.

2. OmpepneneHue cpenHed CKOPOCTH CKOJbXKEHUs Opycka WM ABWXKEHUS IIapuka IIo
HAKJIOHHOM TUIOCKOCTH.

3. OmpeneneHue yCKOpEHHUs Tela TMPH PABHOYCKOPEHHOM JBI)KEHMHM 1O HAKIOHHOU
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCHMOCTH IyTH OT BpPEMEHHU IPU PABHOYCKOPEHHOM JBIDKEHUU 0e3
HaYalbHOM CKOPOCTH.

5. TlpoBepka TUIIOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBIKEHHWH 0O€3 HadalbHON CKOpPOCTH
MYTH OTHOCSITCSl KaK psAJl HEYETHBIX UYHCEJ, TO COOTBETCTBYIOLHME MPOMEKYTKH BPEMEHHU
OJINHAKOBBI.

6. VccnemoBaHue 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHUS OT CHJIBl HOPMAIIBHOTO J1aBIICHUSL.

7. OmnpeneneHue KodQPUIUEHTa TPEHUS CKOIBKEHUSL.

8. OmpeneneHue kECTKOCTH MPYKUHBL.

9. Omnpenenenue pabOTHI CUJIBI TPEHHUS MPH PABHOMEPHOM ABMKEHUU TENa 10 TOPU30HTATBHOU

TTOBCPXHOCTH.



10. Onpenenenne pabOTHI CHIIBI YIOPYTOCTH TIpU TOABEME Tpy3a C HCIOJIB30BAaHHEM
HEIOABUYKHOTO U MOJABMKHOIO OJIOKOB.

11. V3ydenue 3ak0HA COXPAHEHUS SHEPTHUHU.

Pa3nen 9. Mexannueckne Koj1e0aHHUS M BOJIHBI.

Konebarenpnoe papmwxenne. OCHOBHBIE XapaKTEPUCTUKM KOJeOaHWIA: MEpUOJ, 4YacToTa,
amIuiMTya. MatemaTHuecKuid ¥ Npy>KUHHBIN MasTHUKU. [IpeBpaiienue sneprun npu KoiaedaTeIbHOM
JBUKCHUMU.

3aryxatomue koJsieOanusa. BriHyxzaeHHble kojeOanusi. Pe3onanc. MexaHWYEeCKHE BOJIHBI.
CpoiicTBa MexaHU4ecKuX BOJIH. [IpononbHbIe M MonepeyHble BOJIHBL. JlJIMHA BOJHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHnueckrue BOJIHbI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. 'pOMKOCTB 3ByKa ¥ BbicOTa TOHA. OTpakeHnue 3Byka. MIH(pa3Byk u yabTpas3ByK.

Jemoncmpayuu.

Habmonenue xonebanuii Tea noj 1eHCTBUEM CHUJIBI TSKECTH U CHIIBI YIPYTOCTH.
Habmonenue xonebanuii rpy3a Ha HUTH U Ha TPY>KHUHE.

HalGnronenue BeIHYKIEHHBIX KOJIEOaHUM U pe30HaHcA.

Pacnipoctpanenuie mpoJ0abHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

Habmtonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHI pe30HaHC.

Jlabopamopnuwie pabomel u onvimel.

1. OmnpeneneHuie 4aCTOTHI U NEpHOJa KOJIEOAHUI MaTEMaTUYECKOTO MasiTHUKA.

2. OmpeneneHre 9acTOTHI M IEpHOJIa KOJIEOAHUH MPY)KMHHOTO MasiTHHUKA.

3. HccrenoBanme 3aBUCUMOCTH TEpHOAA KOJeOaHHI MOJBENICHHOTO K HUTH Tpy3a OT JUTHHBI
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HUTH.

4. HccnepoBaHue 3aBUCUMOCTH MEpUOa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a.

5. ITlpoBepka HE3aBHCHMOCTH TIEpHOJa KOJEOAHWH Tpy3a, MOJABEIHICHHOTO K HUTH, OT MAacChI

rpysa.
6. OMBITBI, IEMOHCTPUPYIONINE 3aBUCUMOCTD TMEepHUoAa KOJICOaHU MPYKUHHOTO MasiTHUKA OT
MAacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

7. W3mepeHne yCKOpeHHUs CBOOOHOTO ITaICHHUS.

Pa3znesn 10. JjieKTPOMArHUTHOE 1OJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMArHuTHOE MOJIe. DJIEKTPOMAarHUTHbIE BOJIHBI. CBOMCTBA 3JEKTPOMArHUTHBIX BOJIH.
[IIxana »MeKTpOMarHUTHBIX BOJIH. MICOJIb30BaHKE 3JIEKTPOMArHUTHBIX BOJIH JJISl COTOBOM CBSI3H.

DJieKTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBoiicTBa 3JE€KTPOMArHUTHBIX BOJIH.

2. BomHOBBIC CBOICTBaA CBETA.

Jlabopamopnwie pabomul u onvimel.

1. M3ydeHwue CBOWCTB AJIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0O MOOUIFHOTO TeJe(oHa.

Paszpnen 11. CBeroBble IBJICHUS.

JlyueBasg monens cBera. Mcrounuku cBera. [IpsiMonnHeitHOe paclipocTpaHEeHHUE CBETa. 3aTMEHUS
Connua u Jlynsl. Otpaxenue cBera. [1nockoe 3epkaio. 3aKkoH OTpaKeHHUs CBETA.

[Ipenomiienne cBera. 3akOoH mpenomiieHHs cBeTa. [lonHOe BHYTpEHHEE OTpa)KEHUE CBETa.
Hcnonp30BaHye MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUYECKUX CBETOBOJIAX.

Jlunza. Xoxa mydedr B nuHze. OnTuueckas cuctema (oToamnmapara, MEKPOCKOTIa U TelleCKOoma.
I'ma3 kak ontuueckast cuctema. baIn3opykocTs U JalbHO30PKOCTb.

Paznoxxenune Oemoro cBera B crnekTp. OmbiThl HetoToHa. Clio)kKeHHE CHEKTPaTbHBIX IIBETOB.
Jucnepcus cera.

Jemoncmpayuu.



[IpssMOnMHENHOE PAaCIIPOCTPAHEHHUE CBETA.

OTtpaxeHue cBera.

[omy4yenne n300pa’keHMi B TUIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
IIpenomiienue ceera.

OrnTuyeckuii CBETOBO/I.

Xox mydeil B coOuparoiieil JnH3e.

XoJ JIydel B paccenBaroley JIMH3E.

[Tonyuenue n300paxeHU ¢ TOMOIIIBIO JIUH3.

[Ipunnun neiictBus gporoanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10 Mopnens riasa.

11. Pa3noxenne OEJIOTO CBETA B CIICKTD.

CoNOr~LDdE

12. TTomy4yenune 6enoro CBETa NP CIIOKEHUH CBETa Pa3HBIX IIBETOB.

Jlabopamopnuie pabomel u onvimel.

1. HUccnenoBanue 3aBUCHMOCTH yIJla OTPA’KEHUSI CBETOBOTO JIyda OT YIjia Ma/ieHusl.

2. N3ydeHme xapakTepUCTHK H300paXeHHS IPEMETa B ITIOCKOM 3epKaie.

3. HccrenoBanme 3aBHCMMOCTH yrila MPEJIOMIJICHHS CBETOBOTO Jy4a OT yIJIa TAaJCHUs Ha

I'PaHULIE «BO3IyX—CTEKIION.

4. TlonmydyeHue n300paKEHUI C TOMOIIIBI0 COOMPAFOIICH JTUH3HI.

5. Omnpenenenue GOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHUJIBI COOMpPArOIIEN JTHH3BL.

6. OMBITHI IO Pa3I0KEHUIO OEIOTO CBETA B CIIEKTP.

7. ONBITHI 1O BOCTIPUSTHIO [IBETA MPEIMETOB NPU MX HAOIIOJICHUN Yepe3 IIBETOBbIC ()HUIIBTPHI.

Paznea 12. KBaHnToBBIC SIBJICHUS.

Onwiter Pezepdopaa m mimanerapnas monens aroma. Mogens aroma bopa. Mcmyckanwe u
noryionieHue ceera atoMoM. KBaHTel. JIuHeluaTeie ClIEKTPHI.

PannoaktuBHOCTh. Anb(a, Oera- m ramma-usnydenus. CTpoeHne aToMHOTO siapa. HykioHHas
Mozenb atoMHoro siapa. M3oronsl. PannoaktuBHbie npeBpamienus. [lepuon momypacnaga aTOMHBIX
sanep.

SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsiIOBOTO U MAacCOBOTO YHUCEN. DHEpPrusi CBA3U
aToMHbIX sifep. Csi3b Macchl W 3Hepruu. Peakuuu cuHTe3a U jaeieHus sjaep. MCTOUHUMKH SHEpruu
CouH1ia ¥ 38631,

Snepnas sHepretuka. JleiicTBHs paOaKTUBHBIX U3TYyYCHHUI HA KUBbIE OPTraHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSL.

CrieKTpsl pa3IUYHbIX T'a30B.

Criektp BogOpOA.

Habmronenue TpekoB B kamepe BusbcoHa.

PaGota cuérunka HOHU3UPYIOMIHUX U3TYUCHHI.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOIYKTOB.

Jlabopamopuwvie pabomot u onvimol.

1. HalGmroneHue CIUIOMIHBIX U THHEHYATHIX CIIEKTPOB H3ITyUEHHS.

2. UccrnepnoBaHue TpEKOB: M3MEPEHHME OHHEPIUM YACTHLBI 10 TOPMO3HOMY myTu (1O

¢dororpadusim).

3. H3mepeHue paguoakTUBHOTO (oOHA.

IToBTOpPHTENBLHO-00001IAKOIIINI MOLYIb.

[ToBTOpUTENBEHO-0000IIAIONINI MOAYAb TpeIHa3HAuYeH JUIsl CUCTeMaTH3aluu U 0000IeHHs
MPEIMETHOTO COJIEPKAHUS W ONbITa JESATEIbHOCTH, MPUOOPETEHHOrO NMPHU HM3YYEHUHM BCErO Kypca
¢u3uKy, a Takxke IS MOJrOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMEHY MO (u3HKe A
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MpeaMeT.
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HpI/I HU3YYCHHUU JAHHOI'O0 MOAYJIA PCAIU3YIOTCA U CUCTCMATH3UPYIOTCA BUAbLI ACATCIIBHOCTH, HA
OCHOBC KOTOPBIX oOecrieyuBaeTcs AOCTWIKCHUC MNPCIMCTHBIX M MCTAIIPCAMCTHBIX IMJIAHUPYCMbIX
pe3yabpTaToB 00yueHHs, (HOpPMHUpPYETCS €CTeCTBEHHOHAy4YHass TI'PAaMOTHOCTh: OCBOEHHE HAyYHBIX
METOA0B HUCCIICAOBAaHUA SIBIICHUM IpUupoabl U TCXHUKH, OBJIAJCHUC YMCHUAMUA O00BACHATH (1)I/I3I/I‘-IGCKI/IC
SABJICHUA, MNPUMCHAA IIOJYUYCHHBIC 3HAHWA, PpClIaTh 3aJa4yd, B TOM YHCJIC KaA4YCCTBCHHLIC U
OKCIICPUMCHTAJILHBIC.

[IpyHIMNIMAIBHO NEATEIbHOCTHBIM XapakTep JaHHOTO paszesa peal3yercs 3a CYET TOro, 4To
o6yqa10mnecs1 BBIIIOJIHAIOT 3alaHsA, B KOTOPBIX UM IIPCAJIaracTcCsi:

Ha OCHOBE IOJIyYEHHBIX 3HAHUM DPACIIO3HABATH U HAYYHO OOBACHATH (PU3MUECKUE SIBJIICHUS B
OKpYXKaIOIIEH MIPUPOJIE U IOBCEIHEBHOMN KU3HU;

HCII0JIb30BAaTh HAYYHBIC MCTOJAbI HCCIICAOBAHUA (1)I/ISI/ILI€CKI/IX ﬂBJIeHI/If/'I, B TOM 4YHCIEC AJId
MPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOIOB,

OOBICHSTH HAay4YHBIC OCHOBBI HanboJiee BaKHBIX I[OCTI/I)KGHI/II\/JI COBPCMCHHBIX TGXHOJ’IOFI/IfI, HaIrpumep,
MPAKTUYCCKOI'0 UCITOJIBb30BaAHHUA PA3JIMYHBIX HCTOYHUKOB SHCPIruh Ha OCHOBEC 3aKOHA MNPCBpALICHUSA U
COXpaHCHUA BCEX U3BCCTHBIX BUIOB DHCPIUH.

IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TIPOI'PAMMBI 11O PU3SUKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yuenue (u3nKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl HANpPAaBJIEHO Ha JOCTH)KEHHE

JIMYHOCTHBIX, METAIPCAMETHBIX U IPEIMETHBIX O6p330BaTeJ'[BHI)IX PE3YIbTATOB.

B pesynbTrare uzydenus GuU3MKU Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y 00y4arouierocs

OyayT chOopMHUPOBaHbI CIIEAYIOUIUE INYHOCTHBIE PE3YIbTAThl B YACTHU:

e 1) naTpHMOTHYECKOr0 BOCIIUTAHMS:

e [ mposBICHHE WHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHHUIO POCCHUCKOW (U3MUECKOU
HaYyKH;

e [] IEHHOCTHOE OTHOIICHHUE K TOCTHKEHHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB;

e 2) rpa’kIaHCKOIr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e [] TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYKJIEHUM OOIIECTBEHHO 3HAYMMBIX M 3TUYECKHX
po0sieM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTIKEHUN (DU3HKY;

e [] 0co3HaHHE BaXKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B ACATEILHOCTH YYEHOTO;

e 3)3CcTeTHYeCKOr0 BOCIIUTAHMSI:

e [] BocCHOpHsTHE JCTETUYECKUX KadyecTB (PU3MUECKON Hayku: €€ TapMOHUYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 NIO3HAHUSL:

e [] oco3HaHHe IIEHHOCTH (PU3MUYECKOI HAYKH KaK MOIIHOTO MHCTPYMEHTA [MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJOTHM, BaXKHEHIIIEH COCTABISIONIEH KYIbTYpHI;

e [] pa3BuTHE Hay4yHOI JIFOO03HATEILHOCTH, HHTEPECA K UCCIIE0BATENILCKON AEITETbHOCTH;

¢ 5) popMupoBaHuUs KYJbTYPbI 310POBbS M IMOLHMOHAIBHOI0 0J1ar MOy YHs:

e [J oco3HaHHE IIEHHOCTU 0€30IacHOT0 00pa3a >KU3HM B COBPEMEHHOM TEXHOJIOTHMYECKOM MHpE,
BAXHOCTH NpaBWJI O€30IIaCHOTO IMOBEAEHUS Ha TPAHCHOPTE, HA J0pOrax, C IEKTPUUYECKHM U
TEIJIOBBIM 000PY/I0BaHUEM B JIOMAIIHUX YCIOBHUSX;

e [J chopmMupoBaHHOCTh HaBblKa pediIeKcHH, MPU3HAHHWE CBOETO IpaBa Ha OIMMOKY M TaKOro Xke
IpaBa y APYyroro 4eloBeKa,

e 6) TPYZ0BOIO BOCIINTAHMSA:



e [] aKTMBHOE y4YacTHE€ B DPELICHUU IPAKTUUYECKHUX 3a1ad (B paMKax CEeMbH, 00Opa30BaTeIbHOMU
OpraHu3aluy, ropoja, Kpas) TEXHOJOTUYECKOW M COLMAIbHON HaNpaBIE€HHOCTH, TPEOYIOIIMX B
TOM YHcCIe U (U3NIECKUX 3HAHUM;

e [J MHTepecC K MPaKTHYECKOMY U3Y4EHHIO MPoQeccuil, CBA3aHHBIX ¢ (PUUKOII;

e 7) 3K0JIOTHY€eCKOI0 BOCIIUTAHUS:

e [J opueHTanys HAa MPUMEHEHNE (PU3UUECKUX 3HAHUH JUTSI peIIeHHs 3a/1a4 B 00J1aCTH OKpYXKaromen
Cpelbl, IUIAHUPOBAHMSI IOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEACTBUM Ul OKpYy)Karouen
Cpelbl;

e [J oco3HaHue rI00ATBHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U IMyTel UX PELICHHUS;

e §8) azanTanuM K M3MEHSIOIIUMCS YCJIOBUSIM COLMATbHON U PUPOHOI cpeabl:

e [] nmoTpeGHOCTh BO B3aMMOJEMCTBUM IPU BBINOJHEHUU HCCIENOBAHUN U MPOEKTOB (PU3UUECKOI
HaIpPaBJIEHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSM JIPYTHX;

e [] NOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO 1E€ATEIbHOCTD;

e [] norpeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWH, B TOM yucie (GopMyInpoBaTh UJIEH, MOHATUS,
TUNOTE3bI O (PU3UYECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1e(pULIUTOB COOCTBEHHBIX 3HAHUHM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;

e [] IuIaHUPOBAHUE CBOETO PAa3BUTHSI B IPUOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

e [] cTpemiieHHE aHAJIM3UPOBATh U BBISIBJIATH B3aMMOCBS3HM MPHUPOJbI, OOLIECTBA U IKOHOMUKHU, B
TOM YHCJI€ C UCIOJIb30BaHNuEM (PU3NYECKUX 3HAHUM;

e [] OolleHKa CBOMX JIEHCTBUHN C YUETOM BIUSHUS HA OKPYKAIOIIYIO CPEly, BO3MOKHBIX INI0OATBHBIX
MTOCJIEICTBUM.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbTrate ocBoeHMs mporpaMMbl 1o (pU3MKe HAa YPOBHE OCHOBHOTO 0O0IIETro 0Opa3oBaHUs y
oOyvarorerocss  OymyT  chopMUpOBaHBI ~ MeTampeaMeTHbIe  Pe3yJbTaTbl,  BKJIIOYAIONINE
MO3HABATEIbHBIC YHUBEPCAIbHBIC y4eOHBIC JCHCTBHS, KOMMYHUKAaTHBHBIC YHHBEpPCAIbHBIC YYCOHBIC
JCUCTBUS, PEryJSITHBHBIC YHHUBEPCAIbHBIC YUeOHbBIC ICHCTBHSL.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:
® BBISIBJIATH M XapaKTEPU30BaTh CYLICCTBCHHBIC IPU3HAKH OOBEKTOB (SBJICHHI);
® YCTaHABIIMBATh CYLICCTBEHHBIH IpPHU3HAK KIacCH(UKAIMKM, OCHOBAaHHMA Ui OOOOIICHUS U
CpaBHEHUS;
® BBISBIIAITH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B PACCMATPUBAEMbIX (aKTax, MAHHBIX U
HaOIOJICHUSIX, OTHOCSIIUXCS K (PU3NUECKUM SIBIICHHSIM;
® BBISIBJIATH IPUUMHHO-CIICACTBEHHBIE CBSA3M IPU U3YUYEHUH (PU3MUYECKHUX SIBJICHUI U MPOLECCOB,
JenaTh BBIBOJBI C MCIIOJIb30BAaHMEM JEAYKTUBHBIX M HWHAYKTHBHBIX YMO3aKJIIOYEHUH,
BBIIBUT'aTh TMIIOTE3bI O B3aUMOCBA3IX (PU3NUYECKUX BEIUYHH;
® CaMOCTOSATENIBHO BBIOMPATh CMOCOO pemieHus: yuyeOHON Qu3nueckoi 3agaun (CpaBHEHHUE
HECKOJIbKUX  BapHaHTOB  pEIICHHs, BbIOOp Hambojee MOAXOJAIIET0 C  y4ETOM
CaMOCTOSITEJIHO BbIJICTIEHHBIX KPUTEPHUEB).
ba3oBrble ncciienoBare/bCKue 1eHCTBHA:
® IICTIOJIb30BATh BOIIPOCH! KAaK UCCIIEA0BATEIBCKUI MHCTPYMEHT IMO3HAHUS;
® [IPOBOJIUTH IO CaMOCTOSITEIBHO COCTABJICHHOMY IUIaHY OIIBIT, HECIOXKHBIM (QU3HUecKuii
HKCIIEPUMEHT, HEOOIBbIIIOE UCCIIe0BaHNE (PU3MUECKOTO SBICHUS;



®OIICHMBATh Ha MPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OPMAIMIO, TIOJYYCHHYI0 B XOJE
WCCIIEIOBAaHUS UM SKCIIEPUMEHTA,;

® CaMOCTOATENBbHO (HOpMYyaHpOBaTH 0O0OOIIEHHS M BBIBOJBI IO pe3ylbTaTaM IMPOBEAEHHOTO
HaOJI0IEHUS, OIIBITA, UCCIICIOBAHUS;

® IPOTHO3UPOBATh BO3MOXHOE JalbHEHIIee pa3BuTHE (U3MYECKHX TMPOLECCOB, a TaKxKe
BBIJIBUTATH MIPEIOJIOKECHUS 00 UX PA3BUTHUU B HOBBIX YCIIOBHUSX U KOHTEKCTAX.

Pa6ora ¢ undpopmanmueii:

® IPUMEHSTH Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3aIPOCHI IPH TIOUCKE U 0TOOpe MHpOpMAaLuu
WM JJAHHBIX C YY4ETOM NPEAIOKEHHON yueOHOH pHU3ruecKoil 3aa4u;

® AHAJTU3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIHIO PA3IUYHBIX BUIOB H
(dhopm mpencTaBIeHus;

® CaMOCTOSITEIbHO  BBIOMpaTh ONTUMANbHYIO (opmy mpencTaBieHus UHGPOpMaLUU H
WLTIOCTPUPOBATH pelIaeMble 331a4H HECIOKHBIMH CXEMaMH, AHarpaMMaMu, HHON rpadukoi
1 UX KOMOMHAIIHSAMHU.

KoMMyHUKaTHBHBbIE YHUBePCAJIbHbIE YUeOHbIe JeiicTBUA:

®B X0J/i¢ OOCYXJIEeHUsI Yy4eOHOTO Marepuasna, pe3ysbTaToB Ja0OpaTOPHBIX PabOT U MPOEKTOB
3aJaBaTh BOMPOCHI IO CYHIECTBY 00CYX/IaeMOW TEMbI U BBHICKA3bIBATh MJICH, HAIICIICHHBIC HA
peleHue 3a1aun 1 moaep kanne 01aroKenaTelbHOCTH OOIIEHMS

® COTIOCTABIISITh CBOM CYXJICHUSI C CYXICHHSIMH NPYrHX yJaCTHUKOB JWANOTa, 0OHAPYKHBATh
pa3IM4Me U CXOJICTBO MO3UIINH;

® BEIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IMUCHbMEHHBIX TEKCTaX;

¢ [IyOJIMYHO MPEJCTaBIATh PE3YNbTaThl BBHIMOJIHEHHOTO (DU3MYECKOTO OMbITa (IKCIEPUMEHTA,
HCCIe0BaHUs, IPOCKTA);

®[IOHMMAaTh M MHCIIOJIb30BAaTh IMPEUMYIIECTBA KOMAHIHOM M HMHIUBUAYaJIbHONH paOOThl MpH
pelieHnr KOHKPETHON (PU3UIECKOM MpOOIeMBI;

® I[PUHUMATD LIEIH COBMECTHON AESATEIbHOCTH, OPraHW30BbIBATh JAEUCTBUA MO €€ JTOCTHIKEHUIO:
pacrmpenensaTb poJik, 0OCYKJIaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOM paboThI, 0000mIaTh
MHEHUS HECKOJIbKUX JTIO/ICH;

® BLITIOJIHATH CBOKO 4YacTh pPalOTHI, [OCTUrash KaueCTBEHHOro pe3yjibTara IO CBOEMY
HaIpPAaBJICHUIO U KOOPJUHUPYS CBOU ACHCTBUSI C IPYTUMU WICHAMU KOMAaH/IbI;

® OIICHMBATh KAueCTBO CBOETr0 BKJIaJa B OOIIMI NPOAYKT MO KPUTEPUSAM, CAMOCTOSITEIHHO
chOpMyITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:
® BBLISIBIISITH MPOOJIEMBI B JKU3HEHHBIX M YUEOHBIX CHUTYaIUsX, TPEOYIOLIUX I peHICHUS
(hbM3UYECKUX 3HAHUI;
® OPUEHTUPOBATHCA B PA3IMYHBIX MOJXOAaX MPUHATHS pelleHud (MHIUBUAYaAlbHOE, MPUHSITHE
pEelIeHUs B TPYIINe, IPUHITHE PELICHUN TPYIIIOif);
® CAMOCTOSITEIHbHO COCTaBISITh ~ ITOPUTM  pelleHus] (PU3NYeCKOW 3aiaddl WM [J1aHa
UCCIEIOBAaHUSI C Yy4YETOM HMEIOIIUXCS PpPEcypcoB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUpPOBATh MpeAJiaracMble BapHaHThl PEILICHU;
e 7ieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:
® [aBaTh aJICKBATHYIO OLIEHKY CUTYallUU U MpeUIaraTh MjaH €€ U3MEHEHUS;



® OOBSICHATD TPUYMHBI JIOCTHKECHUS (HEJIOCTHKEHHUS) pe3ylbTaTOB JESATEIbHOCTH, J1aBaTh
OILICHKY ITPHOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCIE B XOJ BBINOJHEHHS (PU3UUECKOTO
WCCIICZIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, N3MEHMBIIHMXCS CHUTYalUH,
YCTaHOBJICHHBIX OITMOOK, BOSHUKIINX TPYAHOCTEH;

® OIICHUBATh COOTBETCTBUE PE3yJbTaTa IENIN U YCIOBHSIM;

® CTaBUTH ce€0S HAa MECTO JPYroro 4eloBeKa B XOJE CIopa WM JUCKYCCHH Ha HaydHYIO TEMY,
MOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroTo;

® IPU3HABATH CBOE MPABO Ha OUIMOKY MPH peHIeHnH GU3NIECKUX 3a/1a4 MM B YTBEPKICHUAX HA
HayYHbIE TEMBI U TAKOE K€ TPABO JAPYroro.

MHNPEIMETHBIE PE3YJIbTATbBI

K xonumy oOyuenuss B 7 kJjacce IpeaMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

® IICTIOJIF30BATh TOHATHS: (PU3MYECKHe M XMUMHYECKHE SIBJICHUS, HAONIOJCHHE, DKCIIEPUMEHT,
MO/IeNb, THITOTE3a, SANHUIIBI (PU3UIECKUX BEITMUNH, aTOM, MOJIEKYJIa, arperaTHBIE COCTOSHHS
BemecTBa (TBEPAOE, JKUIKOE, Ta3000pa3HOE), MEXaHWYECKOe JBMKEHHE (paBHOMEPHOE,
HEpaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAeKTOpHs, pPaBHOJAEHUCTBYOIIas cuia, jaedopmanus
(ympyras, maacTu4eckas), HEeBECOMOCTh, COOOIIAOIINECS] COCY/IbI;

epasznuuaTh sBIeHUA (MuQdy3us, TEMIOBOE IBMIKEHHWE YaCTHI[ BEIIeCTBa, PAaBHOMEPHOE
NBUKEHHE, HEpaBHOMEPHOE [IBIKEHHE, HWHEpLus, B3aUMOJICHCTBUE TeJ, paBHOBECHE
TBEPABIX TENI C 3aKPEIUIEHHOM OChbIO BpAaLICHHS, Nepenada AaBJICHUsS TBEPIBIMH TEIaMH,
KUAKOCTAMU M Ta3amH, armocdepHoe [aBjieHHe, IUIaBaHWE TeJl, MpPEeBpalleHUs
MEXaHUYECKON SHEpruu) MO OMHUCAHUI0 UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBJICHUE HU3YYECHHBIX (PU3NUYECKUX SIBICHUNU B OKpPYXKAIOLIEM MHUpPE, B TOM
yuciie GU3NYECKUe SIBJICHUS B IPUPOJIE: IPUMEPDI ABIKEHUS C PA3IUYHBIMU CKOPOCTAMU B
KUBOM U HEXHUBOU MpUPOJE, NEHCTBUE CUJIbl TPEHHsS] B TMPUPOJEC U TEXHUKE, BIMSHUE
aTMOoc(epHOro JaBleHHUS Ha KUBOI OpraHu3M, IJIaBaHUe PbIO, pbIlYark B Telle YeJI0BeKa, Mpu
3TOM IEPEBOJUTh MPAKTUUYECKYIO 337auyy B Y4eOHYIO, BBLICIATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haku) pU3NYECKUX SBICHUM;

® ONIUCHIBATh HM3YUEHHBIE CBOWCTBA Tel M (UIUUECKHUE SBIICHUS, HUCIHONB3yd (usmueckue
BEIUYMHBI (Macca, 00bEM, MIIOTHOCTH BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENIHSSA CKOPOCTb,
CWJIa YIPYrocTH, CHUJia TSKECTH, BeC Tea, CWia TpeHus, NaBjieHue (TBEPIOro Teia,
KUJKOCTH, Ta3a), BHITAJKUBAIOLIAs CHJIa, MEXaHHYecKas paboTa, MOIIHOCTbH, IJICUYO CHIIBL,
MOMEHT CHJIbI, KOA()(UIHMEHT TMO0JIe3HOr0 [JEHCTBUS MEXaHU3MOB, KHHETHYECKas U
MOTEHIIMATbHAS JHEPrus), MpH OMNHMCAHUM NPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
WCIOJIb3YeMBIX BEIHYMH, MX OOO3HAUYECHUS W €AUHUIBI (PU3UYECKHX BEIMYMH, HAXOAWUTh
(hopMyIbl, CBS3BIBAIONINE NaHHYIO (GU3NYECKYIO BETUUHUHY C APYTUMU BEIHUNHAMU, CTPOUTD
rpaduKy H3y4eHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEINYMH;

® XapaKTepH30BaTh CBOICTBa Ten, (U3MYECKHE SBICHHUS M TPOIIECCHI, HCIONB3Yys IpaBUiIa
CIIOXEHHsI cull (BIIOJIb OJNHOM mpsimoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBWJIO paBHOBecHsl pblyara (0J0Ka), «30J0TOE MPaBUIIO» MEXAHHWKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOM YHEPTHH, IPU ITOM JaBaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aHCHIBATH
€ro MaTeMaTHUYECKOE BBIPAKECHHUE;



® O0BSCHATD (PU3MUECKUE SBJICHUS, IPOIECCHI M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE
CUTyallull IPaKTUKOOPUEHTUPOBAHHOI'O XapakTepa: BbIABIATh MPUYMHHO-CIIEICTBEHHBIE
CBSI3U, CTPOHUTH OOBSCHEHHWE W3 1—2 JIOTMYECKHX IIaroB ¢ ONOpod Ha |—2 H3y4eHHBIX
CBOMCTBA (PU3UYECKUX SBICHUN, PU3MUECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

epemiath pacy€THbIC 3a7a4d B 1—2 NEHCTBUSA, UCHONB3Ys 3aKOHBI M (POPMYIIBI, CBS3BIBAIOIINE
¢u3nvecKkrue BETUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33aJjaull 3allMChIBATh KPATKOE YCIOBUE,
MOJICTABIIATh (PU3MYECKHE BENMWYMHBI B (OPMYJIBI M TPOBOAMTH PACUETHl, HAXOIUThH
CIPaBOYHbIE JaHHbIC, HEOOXOJUMbIE [UIsl pELIeHUs 3ahad, OLEHUBAThb PEATUCTHUUYHOCTH
MOJTy4€HHOU (PU3UIECKON BEITMYNHBI,

® pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEHIUTh NMPH HOMOIIM (PU3UYECKHX METOJOB, B
ONMCAHNUU MCCIIE0BAHUS BBIICIATH IPOBEPSIEMOE MIPEAIIOJIOKEHNE (TUIIOTE3Y), pa3indyarh U
MHTEPIPETUPOBATh MOJIYYEHHBIH pe3ylbTaT, HAaXOAWTh OIMIMOKM B XOJE OIbITA, JejaTh
BBIBOJIBI 110 €r0 PE3yNbTaTaM;

® [I[POBOJIUTH OTBITHI MO HAONIOJIEHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX CBOICTB TeEI:
(dhopMynupoBaTh MpPOBEpPSEMbIE MPEINOI0KEHUS, COOMPATh YCTAHOBKY W3 MPEJIOKEHHOTO
000pyI0BaHNs, 3alMChIBATh XO/JI ONbITA U (POPMYIMPOBATH BHIBObI;

® BHLITIOJIHATh MPSIMBbIE H3MEpPEHUsl PAacCTOSHUS, BPEMEHM, MacChl Tena, 00bEMa, CHUIIBI H
TEMIEPATypbl C HCIOJIb30BAHUEM aHAJOTOBBIX U IMGPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOW aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;

® [IPOBOJIUTH HCCIIEJOBAaHHE 3aBUCUMOCTH OJHOM (PU3UYECKONW BENUYMHBI OT JAPYrol c
WCIIOJIb30BAHUEM MPSIMBIX M3MEpPEHUM (3aBUCUMOCTH ITYyTH PaBHOMEPHO JBIKYILIETOCs Tela
OT BpEMEHH JIBUKEHUS Tejla, CUJIbl TPEHUS CKOJIbKEHUS OT Beca Teja, kKauecTBa o0paboTKu
MOBEPXHOCTEH TeNl M HE3aBHUCHUMOCTH CUJIbl TPEHHUS OT IUIOIIAJM COMPUKOCHOBEHUS Ted,
CWJIBI YIIPYTOCTU OT Y/UIMHEHUS MPYXUHBI, BHITAIKUBAIOIICH CUIIBI OT 00BbEMA NOTPYKEHHON
YacTH TeJla U OT IUIOTHOCTHU KUIKOCTH, €€ He3aBUCUMOCTHU OT TUIOTHOCTH Teja, OT TITyOUHBI,
Ha KOTOPYIO TOTPYKEHO TEeJNOo, YCJIOBHUIl IJIaBaHUS Tell, YCIOBUI paBHOBECHS pbluara H
0JIOKOB), y4acTBOBaTh B TUIAHMPOBAHUM Y4EOHOT'O HMCCIICIOBAHMS, COOMpAaTh YCTAHOBKY M
BBITIOJIHATh HW3MEPEHUs, CleAys MPEeAJoKeHHOMY IUIaHy, (UKCUPOBATh pPE3yiIbTaThl
MOJIyYEHHO! 3aBUCHUMOCTH (PU3WYECKUX BEIMYMH B BHUJAE NPEUIOKEHHBIX TaOIUI] U
rpaduKoB, enaTh BBIBOJIBI 110 pe3ysibTaTaM HCCIEIOBAHMUS,

® [I[POBOJIUTH KOCBEHHBbIE M3MEPEHUS (PU3NYECKUX BEIUYUH (IUIOTHOCTH BEIIECTBA KUIKOCTU U
TBEPAOrO Tejla, CUia TPEHUSI CKOJBKEHHsI, JaBICHHUE BO3]yXa, BBITAJIKWBAIOLIAs CHIIA,
JeMCcTByIONas Ha MOTPY)KEHHOE B JKHUIKOCTh TeNO, KOA(M(OUIMEHT MOJE3HOTO ACUCTBUS
MPOCTBIX MEXaHU3MOB), CJIEAYs MPEIOKEHHOM MHCTPYKIUU: MPHU BBHITOJIHEHUH HU3MEPEHUN
coOuparh SKCIEPUMEHTAIILHYIO YCTAHOBKY U BBIYUCIISTH 3HAUEHUE UCKOMOW BEJIMYKHBI,

e cOOMIOATh MpaBUjIa TEXHUKHU 0€301acHOCTU IpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM;

® yKa3bIBaTh MPUHIIUIBLI JEHCTBUSA MPHUOOPOB M TEXHUYECKUX YCTPOICTB: BECBHL, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCYAbI, OapoMeTp, pblyar, MOJBWKHBIA W HEMOJBUKHBIN
0JI0K, HAaKJIOHHAs! TIJIOCKOCTb;

® XapaKTepU30BaTh MPUHIMIIBI JEHCTBHUS M3YyYEHHBIX NMPHOOPOB M TEXHHUYECKUX YCTPOWUCTB C
OMopoil Ha HX omnucaHus (B TOM 4YHCIE: TNOJIUIHHUKH, YCTPOMCTBO BOJOMPOBOJA,
THJIPABINYECKUN MPEecc, MAaHOMETp, BHICOTOMED, MOPIIHEBOM HAcOC, apeoMeTp), HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBIEHUM M HeoOXoaumble (U3MYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

® IPUBOAUTH MPHUMEPH! (HAXOIUTh MHPOPMALIUMIO O MPUMEPAX) MPAKTHUECKOTO HCIIOJIb30BAHHUS
¢u3nYeckux 3HAHUH B TOBCEJHEBHOM KHU3HM s oOecrieueHus: O€30MaCHOCTH IPH



oOpamieHnn ¢ mnpuOOpaMH W TEXHUYECKHMMM YCTPONCTBAMM, COXPAHEHHUS 370POBbS H
COOIIOJICHHUS. HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYXKAIOILEH cpejie;

® OCYIIECTBIISITh OTOOP MCTOYHHMKOB MH(popMmanuu B MHTEpHETE B COOTBETCTBHH C 33aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAHUW M MYTEM CPABHEHMs pa3IM4YHBIX
MCTOYHUKOB BBIACTATh HHPOPMAIUIO, KOTOPAs SIBISETCS MPOTUBOPEUUBOI MIIM MOXKET OBITh
HEJIOCTOBEPHOI;

® IICII0JIb30BATh IPU BBIIOJIHEHUH YYEOHBIX 3a/JlaHuil Hay4yHO-TIOMYJSPHYIO JIUTEPATypy
(U3NYIECKOTO CONEepKAHUSA, CIPABOYHBIC MaTepUallbl, pecypchl ceth WHTepHeT, BIalueTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOPMALMU U3 OJHON 3HAKOBOM
CHCTEMBI B APYTYIO;

e co3/aBaTh COOCTBEHHBIC KpAaTKHE IHCHMECHHBIE W YCTHBIE COOOINEGHHsS HAa OCHOBE 2-3
HMCTOYHUKOB HH(pOpMaluK (U3HYECKOTO COJEp)KaHHsA, B TOM YHCIE MYOJUYHO [eNaTh
KpaTKue COOOLIEHUS] O pe3ylbTaTax MPOEKTOB WM Y4EOHBIX HCCIIEOBaHU, NMpU 3TOM
IrPaMOTHO HMCHOJIb30BaTh W3YYEHHBIN MOHATUHHBINA amnmapaT Kypca (U3HKH, COMPOBOXKIAThH
BBICTYIUICHHE NTPE3ECHTALUEN;

® [IpH BBINOJIHEHUN YYEOHBIX MPOEKTOB U UCCIIEJOBAHUN paclpeiesiiTh 00s13aHHOCTU B TPYIIE B
COOTBETCTBUHU C TOCTaBJICHHBIMHU 3a/la4yaMH, CJIEIUTh 3a BBINOJHEHHEM IIJaHa JAEWCTBUH,
aJIecKBaTHO OIICHMBAaTh COOCTBEHHBIN BKJIaJ B JEATEIbHOCTh TPYIIBI, BHICTPaWBaTh
KOMMYHHMKATHUBHOE B3aUMO/ICHICTBUE, YUUTHIBAsI MHEHUE OKPY)KAIOILIKX.

K xonumy oOyuenuss B 8 kJiacce mnpeameTHble pe3ylnbTaThl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxarb cHOPMHUPOBAHHOCTh Y OOyUaIOUINXCS YMEHHI:

® IICTIOJIb30BATh MOHATHA: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JABHKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKUE U aMOpP(HBIE Tea, HACBHICHHBIM U
HEHACBIIEHHBIN Tap, BJIAXHOCTh BO3[yXa, TEMIlepaTypa, BHYTPEHHSS SHEPrus, TEIJIOBOMH
JIBUTaTellb, SJIEMEHTAPHBIN AJIEKTPUUYECKUM 3apsiji, MIEKTPUUYECKOE I0JIe, MPOBOJHUKU H
JMAJIEKTPUKH, TOCTOSTHHBIH 2JIEKTPUYECKUI TOK, MArHUTHOE TOJIE;

® pa3IMy4aTh ABJICHUA (TEIIOBOE PACIIMPEHHE U CXKATHUE, TEIJIonepeiada, TeII0BOe paBHOBECHE,
CMauuBaHWe,  KalWUIApHbIC  SBJCHUSA,  UCIApEHHME,  KOHACHCAlMs,  IUIABJICHUE,
KpucTaim3auuss  (OTBEepAEBaHUE), KHUIIEHWE, Temonepesaya  (TEIIONPOBOAHOCTS,
KOHBEKLMS, M3JIy4yeHHEe), OJIEeKTpU3alus Tesl, B3aUMOJACHCTBUE 3apsjioB, ACHCTBUS
JIEKTPUUYECKOIO0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBHE MarHUTOB, JAEHCTBUE
MarHUTHOI'O MOJISI HAa IPOBOJHHUK C TOKOM, 3JIEKTPOMAarHuTHAs MHIYKLKA) 10 OIMUCAHUIO MX
XapaKTepHbIX CBOMCTB M HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3UYECKOe
SIBJICHUE;

® PaCIO3HaBaTh IPOSIBICHUE U3YYEHHBIX (PU3MYECKHX SIBJICHUH B OKPYKAIOIIEM MHpE, B TOM
yuciae (U3NYECKUE SBICHUS B IPUPOJE: IMOBEPXHOCTHOE HATSHKEHHE M KallWUISpHBIE
SBJICHUSI B IPUPOJE, KPUCTAIbl B Mpupoje, usnydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
Mopckue Opusbl, oOpa3oBaHHE pPOCHI, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHUE SIBICHUS B
aTMocgepe, IMEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHUTHOE ToJie 3eMJIH, Apeid MmoJiocos,
POJIb MarHUTHOTO TOJISI ISl KU3HU Ha 3emile, NOJIIPHOE CHUSHUE, IIPU 3TOM IEPEBOIUTH
MPAKTUYECKYI0 3a7ayy B Y4eOHYI0, BBIJENATh CYIIECTBEHHbIE CBONCTBAa (MPU3HAKN)
(bU3NYECKUX SIBICHHIA;

® ONMCBHIBATh HM3Y4YECHHBIE CBOICTBA Tel W (U3MUECKHE SBICHMS, HCHOJIb3Yysd (U3NYecKue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHS DHEPrus, KOJIMYECTBO TEIUIOTHI, YAEIbHas
TEIUIOEMKOCTh ~ BEIIECTBA,  yAENbHAs  TEIUIOTAa  IUIABJIEHWS,  yAelbHas  TEIIoTa
napooOpa3oBaHus, yAedbHas TEIUIOTa CropaHus TOIUIMBA, KOA(M(UIIMEHT TOJIE3HOTO
JEUCTBUS TEIUIOBOM MallMHBI, OTHOCUTENIbHAS BIAXXHOCTb BO31yXa, IEKTPUUYECKHUI 3apsf,



CWJIa TOKa, DJJIEKTPUUYECKOE HAaNpsHKEHUE, CONPOTUBIIEHUE IIPOBOJHUKA, YJIEIbHOE
CONPOTHUBIICHUE BEIIECTBA, PadOTa M MOILHOCTb 3JEKTPUUECKOIO TOKAa), IPU OINUCAHUU
MPAaBUIBHO TPAKTOBATh (PU3MUYECKHA CMBICT HCIOJB3YEMbIX BEJIWYHH, OOO3HAYCHUS H
eIMHUIIB (PU3NYECKUX BEIMYMH, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UYECKYIO
BEJIMYUHY C JPYTMMH BEJIMYMHAMH, CTPOUTh TpadUKd H3YYEHHBIX 3aBUCUMOCTEH
(U3HYECKUX BEIIMYMH;

® XapaKTepU30BaTh CBOICTBa Tel, (PU3NYECKUE SIBJICHMSI U IPOLECCHI, MCIOJb3ysd OCHOBHBIE
MOJIOKEHHSI  MOJICKYJSIPHO-KUHETUYECKOH  TEOPUH  CTPOCHHsI  BEMIECTBA,  IPUHIIMII
CYIEPIIO3UIMU ToJIeH (Ha Ka4yeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma
JUId ydacTKa 1enu, 3akoH Jlxoymns—JIeHna, 3aKkoOH COXpaHEHMsI SHEPruM, IIPU STOM JaBaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIHMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKECHUE;

¢ 00BSICHATH (PpU3MYECKHE MPOIECCHl M CBOMCTBA TEll, B TOM YHCJIE M B KOHTEKCTE CHUTYalui
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPHYUHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHUE U3 1—2 JIOTMYECKUX I1aroB ¢ ONOPOoi Ha 1—2 M3y4yEeHHBIX CBOMCTBA (PU3NYECKUX
SIBIICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

epemiath pacy€THBIC 3a/a4d B 2—3 NIEHCTBHUS, UCTONB3Ysl 3aKOHBI M (POPMYIIBI, CBSI3BIBAIOIINE
(u3nyeckue BEIMYUHBI: HA OCHOBE aHAJIM3a yCJIOBUS 33/1a4Ml 3alHChIBaTh KPATKOE YCIOBHE,
BBISBJISITh HENIOCTATOK MAHHBIX Ui PENICHWs 3a/Ja4d, BBIOMPATh 3aKOHBI M (POPMYIIHI,
HEOOXOMMBIE [T €€ pelIeHHs], TPOBOJINTh PAacUYEThl U CPABHHUBATH IMOJyYCHHOE 3HAUCHUE
(U3NIECKOl BETMYNHBI C HU3BECTHBIMHU JIAHHBIMHU;

® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO DPEHIMTh TpPU TOMONIM (PU3HYECKHX METOJIOB,
WCIIOJIb3YSl OINKCaHUE MCCIENOBaHUs, BBIACIATh MPOBEPSIEMOE MPEINOI0KEHHE, OLIEHUBATh
IIPABUIILHOCTH MOPs/IKa IPOBEJEHUS UCCIIEI0BaHMUs, 1€1aTh BbIBOBI;

® [IPOBOJIUTH ONBITHl IO HAOIIOAECHUIO (U3UYECKUX SIBICHUA WIM (DPU3NYECKUX CBOMCTB Tel
(xanWJUIApHBIE SBJICHMS, 3aBUCHUMOCTb JIaBJICHUS BO3JyXa OT €ro o0béma, TeMIepaTypsl,
CKOpPOCTH IIpollecca OCTBIBAHUS M HAarpeBaHMs INpU M3IYYEHHU OT LBETa HU3JIydarollen
(morsyomiaroniei) MOBEpXHOCTH, CKOPOCTh MCHAPEHMsI BOABI OT TEMIEPATYphl KUAKOCTH U
IUIOIIAN €€ MOBEPXHOCTH, HJIEKTPU3ALUS TNl U B3aUMOJEHCTBHE IEKTPUUECKUX 3apsiliOB,
B3aMMO/ICHCTBHE IOCTOSIHHBIX MarHUTOB, BU3yaJM3allis MAarHUTHBIX I0JIEH MOCTOSHHBIX
MarHuToB, JAEHCTBUS MAarHUTHOI'O TOJIA Ha IIPOBOJHHUK C TOKOM, CBOICTBA 3JIEKTPOMArHUTa,
CBOMCTBA  9JIEKTPOJBHUraTelis IOCTOSHHOIO TOKa): (OpPMYJIUpOBaTh IPOBEPsSiEMbIE
IIPEINOJI0KEHUs, COOMPaTh YCTAHOBKY U3 IMPEUIOKEHHOTO 000pyI0BaHUs, OMMCHIBATH X0
OMbITa U POPMYJIUPOBATH BHIBOJIBI;

® BHIMOJIHATh NPSIMbIE M3MEpPEHHs] TeMIlepaTypbl, OTHOCUTEIBHOM BIAKHOCTH BO31yXa, CHIIBI
TOKa, HalmpsHKEHHUsS C HCIOJb30BAHUEM AaHAJIOTOBBIX NMPUOOPOB M JATUUKOB (U3NYECKUX
BEJIMYUH, CpaBHMBATh pe3ylbTaThl H3MEpPeHMH ¢ y4€ToM 3aJaHHOM aOCOJIOTHOM
MOTPELIHOCTH;

® IPOBOJIUTH MCCJIEJOBAHUE 3aBUCUMOCTH OJHOM (U3UYECKOM BEIUYMHBI OT JpPYroil c
UCIOJb30BAHUEM HPSAMBIX HW3MEPEHUH (3aBUCUMOCTb CONPOTHUBICHMS NMPOBOJHHUKA OT €ro
JUIMHBI, TUJIOIIATM TMOMEPEYHOro CEYEHUsT M YAENbHOTO COINpPOTHBIICHHS BEIIECTBA
MIPOBOJIHUKA, CHUJIBI TOKA, HJYIIETO 4epe3 IMPOBOJHUK, OT HANpsDKEHUS Ha IPOBOJHUKE,
UCCIIeIOBAaHUE TIOCIEJOBATEIbHOTO M MAapajuIeIbHOTO  COEAMHEHHH IMPOBOJHUKOB):
IUTAHUPOBATh HCCIEOBaHWE, COOMpaTh YCTAHOBKY U BBINOJIHATh H3MEPEHUs, CIeays
MPEUI0OKEHHOMY IIaHy, (PUKCHpOBAaTh pe3yibTaThl MOJYYEHHOM 3aBUCUMOCTH B BH[E
TabaMIl U TpaduKOB, 1€1aTh BBIBOIBI 110 pe3yabTaTaM HCCIIeIOBaHUS;

® [IPOBOJIUTH KOCBEHHbIE U3MEpeHHs (PrU3NUecKUX BeIHUUH (yAenbHas TEII0OEMKOCTh BEIIECTBA,
COIIPOTHUBIIEHUE IPOBOJHUKA, pab0Ta M MOIIHOCTb 3JEKTPHUUECKOTO TOKA): IUIAHUPOBAThH



U3MEpeHHUs, CcoOMpaTh  OSKCIEPUMEHTAIBHYIO  YCTaHOBKY, CIEAyS  IPEIUIOKECHHOM
WHCTPYKIIMHU, U BBIYUCIIATH 3HAYCHUE BEIINIMHBL;

® cOOMIOATh MpaBUiIa TEXHUKHU 0€30MacCHOCTH IIpH paboTe ¢ 1ab0paTOPHBIM 000PYIOBAHHEM;

® XapaKTepU30BaTh MPUHIMIIEI JCHCTBUS M3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOICTB C
OTOpPOM Ha MX OMHMCaHUS (B TOM YHUCIIE: CHCTEMa OTOIUICHHS JJOMOB, TUTPOMETp, HapoBas
TypOuHa, amIepmerp, BOJITMETD, CU€TUnK AIIEKTPUYECKON SHEPTHUH,
AIIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTENbHBIE  AIIEKTPONPUOOPH  (NIPUMEpHI),
AIIEKTPUYECKHE MPEIOXPAHUTENHN, dJICKTPOMArHHUT, AIEKTPOABUraTeNh MOCTOSHHOTO TOKA),
UCTIONB3ysl 3HAHUS O CBOWCTBaX (U3MYECKUX SBICHUH W HEOOXOauMble (QHU3HUECKHe
3aKOHOMEPHOCTH;

® Pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIbHBIE IPUOOPHI 1O CXeMaM M
CXEMATUYHBIM PHUCYHKaM (KHIKOCTHBIH TEPMOMETP, TEPMOC, IICHXPOMETp, THTPOMETP,
JIBUTATENlb  BHYTPEHHETO CrOPAaHMSA, OJJIEKTPOCKOI, pEOCTaT), COCTaBIATH  CXEMBI
AIIEKTPUYECKHUX IETNe ¢ MOCIeN0oBaTeNbHBIM M TMapaJUIeTbHBIM COCTUHEHUEM DIIEMEHTOB,
pasznuyasi ycIoBHBIE 0003HAUYEHUS DIIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® IPUBOJUTH MPUMEPHI (HAXOIUTh MHPOPMAIIUIO O TPUMEPAX) MPAKTHUYECKOTO HCIIOJIB30BAHHS
(Gu3NYecKnX 3HAHWH B TIOBCEJHEBHOW KHM3HH Uil oOecriedeHus: Oe30TMacHOCTH IIPH
oOpamieHnn ¢ mpuOOpaMH W TEXHWYECKHMMH YCTPOWCTBAMH, COXPAHEHHUS 370POBbS H
COOITFOJICHHSI HOPM KOJIOTHYECKOTO TIOBEJICHUS B OKPY)KAIOIIEH Cpeie;

® OCYIIIECTBIISATh TIOMCK HWHpOpManuu (U3NIECKOTO coaepkaHusi B HTepHETe, Ha OCHOBE
UMEIOIINXCA 3HAHWA H TYyTEM CPaBHEHHUS JOTMOJHHUTEIHHBIX WMCTOYHWKOB BBIACTIATH
WHGPOPMAIIHIO, KOTOPAS SBJISIETCS] IPOTUBOPEYUBON MITH MOKET OBITH HEIOCTOBEPHOM;

® IICTIOJIF30BAaTh TIPU BBINOJHCHUW YYEOHBIX 3aJaHUH HAYYHO-TIOMYJSIPHYIO JTUTEPATypy
(U3NYIECKOTO CONEepKAHUS, CIPAaBOYHBIC MaTepUallbl, pecypchl ceTh WHTepHeT, BIaueTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus WHPOPMAIMU U3 OJHON 3HAKOBOM
CHCTEMBI B JAPYTYIO;

® CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U KPATKHE YCTHBIE cO0OIeHus, 00001mas nHpopmaruio
U3 HECKOJIbKMX HCTOYHUKOB (DU3WYECKOTO COJCpXKAaHWUsA, B TOM YHCIE IyOJIUYHO
MPEJCTaBIATh PE3YJIbTaThl MPOEKTHOW MIIM HMCCIECIOBATEIbCKON NESTEIBHOCTH, MPH 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YyYCHHBIN MOHATUHHBIN anmapaTr Kypca (U3HMKH, COTPOBOXKIATH
BBICTYIIJICHHE TIPE3CHTAIINCH;

® [IpU BBITIOJHEHUU YYEOHBIX MPOCKTOB U MCCIICIOBAaHUHN (PU3MUYECKHX MPOLIECCOB PACIIPEICIIATh
0053aHHOCTH B TpYyIIlE B COOTBETCTBHHM C TIIOCTABJICHHBIMHM 3aJlauaMH, CJCIUTh 3a
BBITIOJTHEHUEM TIIaHA JICHCTBHI M KOPPEKTHUPOBATh €r0, aJeKBAaTHO OLICHMUBATh COOCTBEHHBII
BKIIQJ B JICATEIILHOCTh TPYIIIbI, BBICTPABaTh KOMMYHHKATHBHOE B3aWMOJICHCTBUE,
MIPOSIBJISIsl TOTOBHOCTD pa3periath KOH(IUKTHI.

K koHiy oOydyeHus B 9 KJjacce TpeiAMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpakaTh c(HOPMUPOBAHHOCTD y O0YUAIOIINUXCS YMCHHUM:

®IICTIOJIb30BAaTh  MOHATHS:  CHUCTeMa  OTcYéTa, MaTepuaibHas  TOYKa,  TPaeKTOPHS,
OTHOCUTEIILHOCTh MEXaHUYECKOTO JBIKEHUs, aedopmamus (ympyras, TIacTHYeCKas),
TPEHUe, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPerpy3Ku, LEHTP TIKECTH,
abCoJIIOTHO TBEPAOE TENO, LEHTP TSDKECTH TBEPAOIrO Teja, pPAaBHOBECHE, MEXaHMUYECKHE
KojeOaHusl U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, AIEKTPOMArHUTHBIC BOJHBI, IIIKala
9JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JabHO30PKOCTh, CIIEKTPHl UCITYCKaHUS U
MOTJIOIEHHS, anb(a, 6eTa- U raMMa-u3IydeHus, U30TOIIbI, epPHAs YHEPTeTHKA;

epa3nuyaTh SBJIEHUS (pPaBHOMEPHOE U HEPaBHOMEpPHOE IMpsIMOJMHEHHOE JBUKEHUE,
PaBHOYCKOpPEHHOE NPAMOJMHEHHOE JBMXKEHHE, CBOOOJHOE TMaJeHHe TeJ, PaBHOMEpPHOE



JBIKEHHUE 10 OKPYXHOCTH, B3aHMOJIEUCTBUE TEJl, PEAKTUBHOE JIBIKEHUE, KoJieOaTelbHOe
NBUKCHHE (3aTyXalIlue W BBIHYXKICHHBIE KOJEOaHMS), PE30HAHC, BOJHOBOE IBMKCHHE,
OTPaKEHUE 3BYKA, MPSMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAKEHHE M MPEIOMJICHUE CBETA,
MOJIHOE BHYTPCHHEE OTPAKEHUE CBETA, Pa3lIOKEHHE OENOTO CBETa B CIEKTP U CIOKEHUE
CHEKTPaJIbHBIX LIBETOB, IUCIEPCUSl CBETA, €CTECTBEHHAs! PaJMOAKTUBHOCTh, BO3HUKHOBEHUE
JUHEHYATOr0 CIEKTpa M3JIYYCHHS) MO ONMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIHUX TaHHOE (PU3NICCKOE SBIICHUE;

® PacIiO3HABATh MPOSBIICHUE M3YYCHHBIX (DU3MYECKUX SBICHUN B OKpYXKaromieM Mupe (B TOM
guciie (pu3uvecKkue ABJICHUS B TPUPOJIC: TIPHINBLI M OTJIUBEI, ABMKeHUE I1aHeT CoTHeYHOH
CHUCTEMBI, PEaKTUBHOE ABMKEHHUE >KUBBIX OPraHM3MOB, BOCIPUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHHE, CEHCMUYECKUE BOJIHBI, I[yHAMH, 9XO, I[BETA TEJl, ONTUYECKHE SBJICHUS B
npupojie, OHOJIOTHYECKOE JAEUCTBUE BUIMMOTO, YIBTPa()UOIETOBOTO U PEHTICHOBCKOTO
W3JIyYeHHUH, €CTECTBEHHBIH paJMOAaKTHBHBIN (OH, KOCMUYECKHUE JIy4d, PaJHOAKTUBHOE
M3JIy4eHHE TPHUPOIHBIX MUHEPAJTIOB, NEHCTBHE PATUOAKTUBHBIX H3JyYEHHUW HaA OpPraHu3M
YeJIOBEKa), MPU HTOM TEPEBOJUTH MPAKTUUYECKYIO 3amady B y4eOHYIO, BBIICTATH
CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKHUX SBJICHUII;

® OMMCHIBATh M3y4YCHHBIE CBOWCTBA Tel W (U3MUYECKHUE SBICHUS, HCIOIB3YS (u3nyeckue
BEJIMYMHBI (CpEIHSIT W MTHOBEHHAs CKOPOCTh Teja TPU HEPAaBHOMEPHOM JIBIDKCHHH,
YCKOpEHHUE, TepEeMENIeHHEe, MyTh, yIJIOBask CKOPOCTh, CHJIa TPEHHsI, CHJIa YIPYrOCTH, CUiIa
TSDKECTH, YCKOPEHHE CBOOOJHOTO TMAaJCHUs, BEC Tejla, WUMIYJIbC Tea, WUMITYJIbC CHIIBI,
MexXaHW4ecKas paboTa W MOIIHOCTh, IOTEHIWAIbHAS JHEPTUs Teia, MOJHITOTO0 Haj
MMOBEPXHOCTHIO 3€MJIM, TIOTCHIIMAIbHASI SHEPTUSl CKATOW MPYKUHBI, KHHETUYECKasi YHEPT U,
MOJTHAsT MEXaHWYEeCKasl SHEPTHs, MEPUOJ] M YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh
3ByKa W BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTellb MPEJIOMIICHUS CPEbl), IPU OMUCAHUU
MPaBWJILHO TPAKTOBATh (DU3MYECKUN CMBICT HCIOJIB3YEeMBbIX BEIWYWH, OOO3HAYEHUS U
eIVHUIBI (PU3MUECKUX BEIWYWH, HAXOIUTh (DOPMYJIBI, CBS3BIBAIOIINE NaHHYIO (PH3UUYECKYIO
BEIMYMHY C JPYTUMH BEJIWYWHAMH, CTPOUTh TpapuKd H3YyYCHHBIX 3aBUCUMOCTEH
(bM3UYECKUX BEIIMYNH;

® XapaKTEPU30BaTh CBOWCTBA TeJ, (U3NYECKHUE SBIICHUS W IPOIECCHI, HCIOJB3Ys 3aKOH
COXpaHEHHUs DHEPrUH, 3aKOH BCEMHPHOTO TATOTEHUWS, MPHUHIIUI CYIEPIO3UIIUNA CHUJI,
MPUHIIUAI OTHOCHUTEIBLHOCTH [amwmiesi, 3akoHbl HbOTOHA, 3aKOH COXpaHEHHS HMITYJIbCa,
3aKOHBI OTPAKECHHS M MPEIOMIICHHUS CBETA, 3aKOHBI COXPAHCHHs 3apsSI0BOTO M MAacCOBOTO
YuCeN MPU SIECPHBIX PEAKIUAX, IPH 3TOM JaBaTh CIOBECHYH (OPMYIMPOBKY 3aKOHA W
3alUCBHIBATh €r0 MaTEMAaTHUYECKOE BEIPAKCHHUE;

® 00BACHATH (PU3MUECKHUE TMPOILIECCHl M CBOWMCTBA TEJ, B TOM YHUCJIE€ U B KOHTEKCTE CHUTYyallUl
MMPAaKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh IPUYMHHO-CJICJACTBEHHBIC CBS3H,
CTpOUTH OOBSICHEHHE M3 2—3 JIOTMYECKUX IIAroB ¢ OMOpOM Ha 2—3 M3YYEHHBIX CBOWCTBA
(bU3UYEeCKUX SBICHUH, (PU3MUCCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e periaTh pacu€THBIC 3aaud (OMMparoINecs Ha CUCTeMY U3 2—3 ypaBHEHUI ), UCMOb3YS 3aKOHBI
u hopmynbl, cBs3bIBatONIUE (U3NYECKUE BEIMUYMHBI: HA OCHOBE aHaIM3a YCJIOBHS 3aqaud
3aMMChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTAIONIME WM W30BITOUHBIE JaHHBIE,
BBHIOMpATh 3aKOHBI M (HOPMYINbI, HEOOXOAMMBIC ISl PEIICHUS, MPOBOJAUTH pacdEThl U
OIICHUBATh PEATTMCTUYHOCTH MOTYYCHHOTO 3HAUEHHS (PU3NUECKON BETMUUHBI;

® pacro3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU TOMOIIHU (PU3HUECKUX METOOB,
WCIIOJIb3Ysl OMKMCAHUE UCCIEAOBAHUSA, BBIACIATh MPOBEPAEMOE MPEANOJIOKEHUE, OLICHUBATh
MPaBUJILHOCTh MOPSIKA MPOBEACHHS HCCIEIOBAHUS, JI€laTh BBIBOAbI, MHTEPIPETUPOBATH
pe3yNnbTaThl HAOIOIEHUH U OIBITOB;



® [IPOBOJIUTH ONBITHl MO HAOIIOACHUIO (U3UYECKUX SIBICHUNA WIM (PU3NYECKUX CBOWCTB Tel
(u3yuenue BTOporo 3akoHa HploToHa, 3aKkOHA COXpaHEHUS SHEPrUH, 3aBUCUMOCTbH I1EPUOJIA
Koie0aHul TMPYKMHHOTO MasTHHKAa OT MacChl Tpy3a M JKECTKOCTH TPYXHHBI U
HE3aBUCHUMOCTh OT AaMIUTUTYAbl MAalbIX KOJCOaHHH, NPSMOJIMHEHHOE PpacIpOCTpaHEHHUE
CBETa, pa3lio’KeHHe OelIoro CBeTa B CIEKTP, M3YYEHHUE CBOWCTB M300PaKEHHS B IJIOCKOM
3epKalie ¥ CBOMCTB M300payKeHHsI TIpeAMETa B cCOOMpAroIIei JIrH3€e, HaOMI0ACHNE CIUIOIIHBIX
U JMHEWYaThIX CHEKTPOB W3JIYYEHHUsS): CaMOCTOSTENILHO COOMpaTh YCTaHOBKY W3
n30bITOYHOTO Habopa 0OOpYIOBaHWS, OINMUCHIBATH XOJl OMNBITA W €ro Ppe3yJbTaThl,
(hopMyIMpOBaTh BHIBOIBI;

® [IPOBOJIUTH NPH HEOOXOJAWMOCTH CEPHIO NMPSAMBIX W3MEPEHUH, ONpEACTsis cpelHee 3HaYCHHE
u3MepsieMOi BeTMUMHBI ((POKYCHOE PACCTOSIHUE COOMPAIOIIEH JIMH3BI), 000CHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEpPUTEIBHOTO MPUOopa);

® [IPOBOJIUTH MCCIIEJIOBAHUE 3aBUCHUMOCTEH (DM3UYECKUX BEIMYWH C HCIOJIBH30BAHHUEM TIPSMBIX
M3MEpEeHUH (3aBUCHUMOCTh TYTH OT BpPEMEHHM IPH PABHOYCKOPEHHOM JBIKEHUH 0e3
HavaJIbHON CKOPOCTH, TEepHOJa KoJeOaHWi MaTeMaTHYeCKOTO MasTHHKAa OT JUTMHBI HHTH,
3aBUCHUMOCTH YIja OTpPaK€HUs CBETa OT yIjla MaJeHus W yria MpeloMJIeHHs] OT yria
MaJieHusi):  IUIAaHUPOBAaTh  MCCJIEIOBAaHUE, CAMOCTOSITENIbBHO  COOMpaTh  YCTaHOBKY,
(GUKCHPOBATH PE3YTHTATHI MOTYYCHHON 3aBUCHMOCTH (PM3NIECKUX BEJTMYUH B BHJIE TAOIUI] U
rpaduKOB, JIENIaTh BHIBOJIBI IO PE3YJIbTATaM HCCIICIOBaHUS;

® IPOBOJIUTh KOCBEHHBIC W3MEpPEHUs (PU3MYECKHX BEITWYMH (CPEIHSS CKOPOCTh W YCKOpPEHHE
TeJla TPH PABHOYCKOPEHHOM [BM)KCHHH, YCKOPEHHE CBOOOJHOTO TaaeHHS, MXECTKOCTh
MPYXUHBI, KO3()(ULIMEHT TPEHUsI CKOJIbKEHHS, MeXaHn4eckast padoTa U MOIIIHOCTb, 4acTOTa
U mepuoj KojeObaHWH MaTeMaTHUYeCKOTO M TPYKUHHOTO MASTHHUKOB, ONTHYECKas CHiia
cobuparome JMH3bI, PAJAMOAKTHUBHBIN (OH): TIUIAHUPOBATH HW3MEPEHHS, COOUpaTh
SKCMNEPUMEHTAJbHYI0O YCTAaHOBKY U BBINOJHATH HW3MEpPEHHUs, CJeays MpeioKEeHHOM
WHCTPYKILHUH, BBIYUCIATh 3HaYCHHE BEJIMUMHBI U aHATU3UPOBAThH MOJTYYEHHbIE PE3YJIbTAThI C
Y4E€TOM 3aIaHHOM MOTPEIIHOCTHA U3MEPEHHUIA;

e cOOMIOATh MpaBUiIa TEXHUKHU 0€301acHOCTU MU paboTe ¢ 1ab0paTOpHBIM 000PYIOBAHHUEM;

® pa3jMyuaTh OCHOBHBIC MPHU3HAKK HM3YYCHHBIX (DHU3MUECKUX MOJENIel: MaTepuaibHas TOUKa,
abCoMIOTHO TBEPJOE TEJO, TOYECUHBIM HCTOYHHUK CBETA, Jyd4, TOHKAas JIMH3A, IJIaHETapHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJIeTIb aTOMHOTO SIJIpa;

® XapaKTepU30BaTh MPHUHIIUIBI JEHCTBUS HW3YYEHHBIX HNPUOOPOB M TEXHUUYECKHX YCTPOWUCTB C
OTIOpOM Ha MX OMHCaHUs (B TOM YHUCIE: CIUIOMETp, NATUYUKH TOJO0XKEHHS, PACCTOSHUS U
YCKOpPEHUS, pPaKeTa, HXOJIOT, OYKH, MEepUCKOmN, (oToammapar, ONTHUYECKUE CBETOBObI,
CHEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), MCMONB3ysl 3HAHUS O CBOMCTBAX (pU3MUECKHUX
SIBJICHUN U HEOOXOAUMbIE (PU3NYECKIE 3aKOHOMEPHOCTH;

® ICTII0JIb30BATh CXEMbl M CXEMaTHUYHbIE PHUCYHKM M3YUYEHHBIX TEXHHYECKUX YCTPOIUCTB,
WU3MEpPUTENbHBIX MNPUOOPOB U TEXHOJOTMYECKUX MPOLIECCOB TMPH pEIIeHUH Yy4eOHO-
MIPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JJIsl HOCTPOCHMSI M300pa’keHHUi B IUIOCKOM 3epKajie
U cobuparonei JInH3e;

® IPUBOAUTH MPUMEPHI (HAXOIUTh MH(POPMALIUIO O IPUMEpPax) MPaKTHUECKOTO HMCIOJIb30BaHMS
¢u3nyeckux 3HAHUH B TOBCEJHEBHOM KHU3HM i oOecreyeHus: O€30MacHOCTH IpH
oOpamieHun ¢ npuOOpaMM W TEXHUYECKHMMM YCTPONCTBAMM, COXPAHEHHUS 370POBbS U
COOIIIOJICHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEeH cpene;

® OCYILECTBIISATh NMOMCK MHpOpManuu (pu3nyeckoro coaep:kanus B IHTepHETE, CAMOCTOSATENEHO
(bopMynUpys MOMCKOBBIN 3aIIPOC, HAXOAUTH YT ONPEETICHHUS JOCTOBEPHOCTH MOTYyYEHHOM
nH(pOpMaIUK Ha OCHOBE UMEIOLIUXCS 3HAHUN U JIOTIOJIHUTEIbHBIX HUCTOYHUKOB;



® IICTIOJIb30BATh TPU BBINOJHEHWU YYEOHBIX 3aJaHUN HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy
(U3NYECKOTO CONEepKAHUSA, CIPABOYHBIE MaTepualibl, pecypchl cetu WHTepHeT, BIaueTh
npuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, NMpeoOpa3oBaHusl MHPOPMALUU U3 OJHOW 3HAKOBOU
CUCTEMBI B JAPYIYIO;

®Cc03/1aBaTh COOCTBEHHBIC NHCHMEHHBIE M YCTHBIE COOOILICHHS Ha OCHOBE WH(pOpMAIUU U3
HECKOJIBKUX MCTOYHUKOB (PU3MYECKOTO COJCpKaHMs, MyOIMYHO TPEACTABIATh PE3yIbTaThI
IIPOEKTHOM WJIM HCCIENOBATEIbCKOM NEATEIBHOCTH, IPHU 3TOM TI'PaMOTHO HCIIOJIb30BAaTh
W3YyYCHHBI TIOHATHUHHBIN ammapaT uW3y4aeMoro pasjiena (UMK H  COMPOBOXKIATH
BBICTYIIJICHHE IIPE3EHTAlMEN ¢ yUETOM OCOOEHHOCTEH ayJUTOPUU CBEPCTHHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIACC
Ne KoandecTBO 9acoB
HanmenoBanue pa3iesioB 4 TeM NPOrpaMMbl JuexkTponHble (U poBbIE)
n/n Bcero Kontpoiasbubie | IlpakTuyeckue
o0pa3oBaTe/ibHbIE PECYPChI
padoThI padoThI
Paszpnen 1. @usuka u e€ poJib B NO3HAHMU OKPY/KAIOLIEr0 MUpa
1.1 EcrecTBeHHOHAYUHBIN METO/ IIO3HAHMS 1 bubmmorexa [TOK
' yi A https://m.edso00.ru/7f416194
bubmmoreka [IOK
1.2 0} - 1
M3Hia - Hayka o fipupose https://m.edso00.ru/7f416194
1.3 dusznueckre BEINIYNHBI 2 1 bubmmorexa [OK
https://m.edso00.ru/7f416194
Hroro mo pazgeny 4
Pasnen 2. [lepBoHayaibHbIe CBeJICeHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
2.1 C 2 1
Tpocue Betiecta https://m.edso0o.ru/7f416194
2.2 JIBY>kKeHUE U B3aMMO/ICHCTBHE YaCTHI] BEIIECTBA 1 bubmorexa HOK
' A H Bet https://m.edso0.ru/7f416194
2.3 ArperaTHble COCTOSIHHSI BEIIECTBA 2 Eubmorexa HOK
https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 6 1
CXAHITICCROC AABIDKCHHC https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 4 7 1
HEPILHA, Macea, [HIoTHOCTR https://m.edsoo.ru/7f416194
3.3 Cuna. Bunpl cun 10 1 3 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

Wroro mo pazueny 23
Pasnen 4. /laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Hasnenue. [lepenaya gaBneHust TBEPAbIMU TEIAMU, 3 bubnuoreka [JOK
' YKHUJIKOCTSIMU U Fa3aMu https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.2
Jlaprierue KuAKOCTH 3 https://m.eds00.ru/7f416194
bubmmoreka [{OK
43 ATMOCHEPHOE NaBIICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha NOTPYKEHHOE B HUX 3 5 bubmuorexa [JOK
' TEI0 https://m.edso0.ru/7f416194
Hroro mo pazueny 20
Pasznen 5. Pabora u MOIIHOCTB. JHEPrUst
bu6mmoreka [IOK
5.1 Pa6 2
aboTa H MOIHOCTD https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 IT 6 2
POCTHIC MEXAHHIMEL https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.3 M 4
CRATMACECKAZ SHEpryA https://m.eds00.ru/7f416194
5.4 [ToBTOpEHNE U3YYEHHOTO 3
Utoro no pazneny 15
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 12



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

8 KUIIACC

Ne KoJymmyecTBo yacos JuexkTpoHHble (MU poBbIE)
HaumeHnoBaHue pa3iejioB U TeM NPOrPaMMBbI
n/n Beero Kontpoabnbie | IpakTuyeckue o0pa3soBaTeJbHbIE
padoThbI padoTbI pecypcel
Paznen 1. TensioBble siBeHUs
. bubnuorexa [JOK
1.1 C 3
TPOCHIE H CBOCTRa Beflectsa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 22 1
CIVIOBLIC HPOLECCht > https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 25
Paznea 2. DiekTpu4ecKue 1 MATHUTHBIE SIBJICHUS
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE Tela U UX 3 bubmuorexa [JOK
' B3aMMO/ICHCTBHE https://m.edsoo.ru/7f4181ce
2.2 [TocTosTHHBIN SNIEKTPUUECKUN TOK 22 1 5 bubmorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarsuTHbIE SBJICHUS 6 1 1 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 C) 8 1
HCKTPOMATHITHA HIYRHI https://m.edsoo.ru/7f4181ce
2.5 [ToBTOpEHNE U3YYEHHOTO 3
Utoro no pazneny 42
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 11



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

9 KUIIACC

Ne KoJymmyecTBo yacos JuexkTpoHHble (MU poBbIE)
HaumeHnoBaHue pa3iesioB ¥ TeM NPOrPaMMBbI
n/n B Kontpoabnbie | TIpakTuueckune o0pasoBaTe/bHbIE
cero
padoThI padoThI pecypchbl
Paznea 1. Mexann4yeckue siBJICHUSA
b K
1.1 MexaHnueckoe ABMKEHUE U CIIOCOOBI €0 OIMMCAHUS 16 1 1 nomotexa O
https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
1.2 BzanMmonelictBue e 18 1 1
HMOACHCTRHC TET https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXPAHEHUS 10 nommorexa 11O
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 44
Pa3nen 2. MexanndecKue KoJ1e0aHus U BOJIHEI
2.1 Mexaunueckue KojieOaHus 8 1 bubmmorexa LOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHnuecKkue BOJIHEL. 3B 7 1
YK https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Pasjaen 3. DiieKTpOMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHBIE BOJTHBI
31 DJIEKTPOMAarHUTHOE I0JI€ M 3JIEKTPOMArHUTHBIC 9 bu6mmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
3.2 MarsuTHoe HoJe. 7
Hroro no paszneny 16
Pa3znen 4. CBeToBLI€E IBJICHUSA
bu6 OK
4.1 3aKOHBI PaCIPOCTPAHEHUSI CBETA 1 nomrorexa L

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



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

bu6mmoreka [IOK
4.2
JIuu3bl U onTUYecKue TpudoPbI 0 https://m.edsoo.ru/7f41a4a6
bubmmoreka [{OK
4.3 P o 5)
AITOIEHIE DEIOTO CRETA B CIICKIP https://m.edsoo.ru/7f41a4a6
Wroro mo paznmeny 6
Pa3nen 5. KBaHTOBbIE SABJIEHUS
bu6mmoreka [IOK
5.1 4 5
CIyCKaHUE U TMOTJIOMICHUE CBETa aTOMOM httos://m.edsoo.ru/741a4a6
bu6moreka [IOK
5.2 C 6
TPOCHHE GTOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7
JIEpPHBIC PEaKIIuu https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 18
Pasznen 6. [loBToOpuTE1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpeHuMe M 0000IIEHNE COAepKAHUS Kypca 3 bubnuoreka [IOK
' ¢busuku 3a 7-9 xacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 3
Paznen 7. HazBanue
Hroro 0
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
N KojinuyecTBo yacos Jata DJIeKTpOHHbIe U (poBbIE
/i Tema Ypoka Beero KOHTpOJIbeIe HpaKaneCKne w3ydenus oﬁpasoBaTeﬂbeIe
padoTsI padoThbI pecypcel
1 ®u3nka — Hayka o npupoje. SABiaeHus npupoasl 1
DU3NYECKUE SBJICHUS
2 Du3nYecKue BEIMINHBI U KX U3MEPCHHE 1
3 JlabopaTtopnast padotaNel 1 1
«OmnpeneneHne noka3aHul N3MEPUTEITHLHOTO MPUOOPar»
4 CtpoeHue BemiecTna. 1
5 Monexyinbl. BpoyHOBCKOE IBUKEHHE. 1 httpsl';/I;Ir?\HgI dosToegiuI}If(f)OIé 792
6 Juddysus B razax, )KHIKOCTSIX, TBEPBIX TEIaX 1 https]';/I;Ir?\HgI(;)sToeé(?uL/If(f)OI; fe0a
bu6mmoreka [IOK
7 | ABwxerne uactuu semectsa ! https://m.edsoo.ru/ff0a013e
8 Ypok-uccnenoanue «OnbITHI IO HAOTIOICHUIO 1
TEIIOBOTO PACIIUPEHUS Ta30B)»
9 ArperaTHble COCTOSIHHSI BEIIECTBA 1
Oco0OEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI.
bubmuoreka [JOK
10 O606mmenue no pazaeny «lleppoHavdanbHble cBeIeHUS 1 https://m.eds00.ru/ff0a0378
0 CTPOCHHUU BEIIECTBA»
11 Mexannueckoe ABMKEHNUE. PaBHOMEpPHOE U 1 bu6mmoreka [JOK
HEPABHOMEPHOE JBH)KCHHE https://m.edsoo.ru/ff0a05c6
bubnunoreka [JOK
12 Ckopoctb. EAuHUIIBI CKOPOCTH 1 https://m.edsoo ruI/_[ff0a079C
bu6mmoreka [JOK
13 | Pacuer nyTu u BpeMEHM JBHKEHUS 1 https://m.edsoo.ru/ff0a0aes
14 | Uueprus. Macca — Mepa HHEPTHOCTH TeJl 1 bub6nuorexa [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4

https://m.edso0.ru/ff0a0c10

IInoTHOCTE BemiecTBa. Pacuetr Maccel 1 o0beMa Tesa 1Mo

bu6mmoreka [{OK

15 €ro MJIOTHOCTH https://m.edsoo.ru/ff0a0fee
16 Ha"60paT0pHaﬂ pabota «OnpenereHne IIOTHOCTH
TBEPJIOTO TEIA»
17 | Pemenue 3agau mo teme "IlmoTHOCTH BemecTna' bubmmorexa HOK
https://m.edsoo.ru/ff0al23c
18 Cuia Kak XapaKTepucTrKa B3aumoaercTBus Ten. Cuiia
ynpyroctu. 3akoH ['yka
JlabopaTtopHast pabota «3y4eHue 3aBUCUMOCTH
19 | pactsokenus (nedopmariviu) IPYy>KHHBI OT
MIPUIIOKEHHON CHITB»
20 | SIBnenue tarorenus. Cujia TSOKECTH
21 CBs3b MEXKIY CUJION TSKECTH M Maccou Terna. Bec bubmuorexa [JOK
tena. Pemenune 3amau o teme "Crita Tsoxectu" https://m.edsoo0.ru/ff0al778
22 Cuna TspKecTd Ha Ipyrux mianerax. Gusnueckue ].;I/I6J'II/IOTCKa [HOK
XapaKTEPUCTUKH TTAHET https://m.edsoo.ru/ff0a1502
bu6mmoreka [IOK
23 | Msmepenme cun. Jlunavomerp https://m.edsoo.ruL/Ifan18cc
bu6mmoreka [JOK
24 | Bec Tena. Hesecomocts https://m.edsoo.ru]/_[ﬁ0a1778
o5 CroxeHue AByX CUJI, HalPaBJICHHBIX 11O OJTHON bu6mmoreka [JOK
npsiMoii. PaBHo IeiicTBYOIIAs CHUT https://m.edsoo.ru/ff0ala70
26 Pemrenue 3agau no reme "PaBHoaelicTByromas cui'”
27 | Cuna TpeHus u e€ Buabl. TpeHUE B IPUPOJC U TEXHUKE _BH6HHOTeKa HOK
https://m.edsoo.ru/ff0alb9c
. |onrupi o, sy smicunoc i B LOK
CONIPUKACAOLIUXCS TOBEPXHOCTEN» hitps://m.edsoo.ru/H0al cc8
29 Pemenue 3anau Ha onpeneneHre paBHOAEHCTBYOIIEN

CHIJIBI



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
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https://m.edsoo.ru/ff0a1502
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Pemenwue 3amau o Temam: «Bec Tenay, «'padudeckoe

bu6mmoreka [IOK

30 IC/I:U(ﬁpameHHe cuy, «Cunbl», «PaBHOACHCTBYIOIAS https://m.edsoo.ru/ffoalde0
KonTponsHas pabora no temam: «Mexanudeckoe
31 | nBmxkenue», «Macca, INIOTHOCTEY, «Bec Temay,
«['paduueckoe n3obpakenue cuim, «CHUIIbD)
30 Hasnenue. CriocoObl yMEHBIIICHUS U YBETUUCHUS bubnuorexa [JOK
JIaBJICHUS https://m.edsoo.ru/ff0a20a6
33 JlaBnenue ra3za. 3aBUCUMOCTb JIaBJICHHS T'a3a OT bubnuorexa [JOK
00bEMa, TeMIepaTyphbl https://m.edsoo.ru/ff0a2376
34 [Tepenaua naBiieHUst TBEPABIMU TEJIAMH, )KUIKOCTIMHU U bu6moreka [IOK
razamu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0
35 JlaBieHne B )XUJIKOCTH U Ta3e, BRI3BAHHOE JICUCTBHEM bu6mmoreka [IOK
CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
36 Pemenne 3agau o teme «JlaBneHue B )KUAKOCTH U bu6mmoreka [IOK
raze. 3akoH [lackais» https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
37 | Coobmaiompuecs cocypr https://m.edsoo.ru/ff0a2970
38 | 'mapaBnuueckmii mpecc bubmorexa [IOK
https://m.edsoo.ru/ff0a3136
39 | Manomertpsl. [TopuiHeBo# KUIKOCTHBIM HACOC
. bu6mmoreka [JOK
40 | AtMocdepa 3emiu U IPUYKHBI €€ CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
bubnuoreka [JOK
41 | Bec Bo3ayxa. ATMOChepHOE TaBlIeHUE https://m.edsoo.ru/ff0a2b5a
42 N3mepenue armocdeproro nabieHus. OnpIT bubnuoreka [JOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
43 3aBUCUMOCTH aTMOC(EPHOTO TaBIEHUS OT BBICOTHI HaJl bubnunoreka [JOK
YPOBHEM MOpsI https://m.edsoo.ru/ff0a2fc4
44 Bbapomertp-aneponn. AtmochepHoe AaBlieHne Ha bubnmnoreka [JOK
a3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
P
45 | Pemenue 3amau o reme " AtMocdepHoe naBieHue”
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JIercTBHE JKUIKOCTHU U T'a3a HA IIOTPYKEHHOE B HUX

bu6mmoreka [IOK

46
Tesno. ApXHMeI0Ba Cria https://m.edsoo.ru/ff0a3276
Jlaboparopuas padora «Omnpeneiaeaue
47 BI)ITaJII)KI/IBEIO 5171 CHIIBI eI?II)CTI:s el Ha TeJo bubnmorexa LIOK
111 > 1L YOI ) https://m.edsoo.ru/ff0a33fc
MIOTPYKEHHOE B JKHJIKOCTbH)
Jlaboparopnas padora o teMe «McciaenoBanne
48 3aBI/ICI:/IMO(I;)TI/I Bgca Tena B BOJIE OT 06Léi1/1a bubnmorexa LIOK
. A https://m.edsoo.ru/ff0a3514
MOTPY>KEHHOM B JKUJIKOCTh YaCTH TEJIa»
bubmmoreka [IOK
49 | ITnaBauue Temn
https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota "KoHcTpynpoBaHue apeoMeTpa
50 | WM KOHCTpYHPOBAHUE JIOJKH U OTIPE/ICIICHNE e€
rpy30N0AbEMHOCTH"
Pemenne 3amau mo temam: «IlnaBanue cymos.
51 |Bo3 OHJ‘I;aHI/IC» «JlaBiaeHue TBE le](ﬂTen bubmmorexa ITOK
Ayxony ’ P ’ https://m.edsoo.ru/ff0a3654
JKUJIKOCTEN U Ta30B»
59 KonTtponbHas padoTa o Teme «JlaBieHne TBepIbIx
TeJ, JKUIKOCTEH U ra3oBy
bu6mmoreka [IOK
53 | Mexauunueckas pabota
p https://m.edsoo.ru/ff0a3f82
bu6mmoreka [JOK
54 | MomuocTs. EquHUIB MOIIHOCTH
B JUTHHLL B https://m.edsoo.ru/ff0a3f82
55 VYpok-uccienoBanue "Pacuyét MOIIHOCTH, pa3BUBAEMOM
MpHY MOIBEME T10 JieCTHUIIE"
56 IIpocTteie MexaHu3Mbl. Priuar. PaBHoBecHe cuil Ha
pbryare
57 Prruaru B Texnuke, ObITYy U nipupojie. JJabopatopHas bubnnoreka [JOK
pabota «/ccnenoBanue yCIoBUi paBHOBECHS! phlyara https://m.edsoo.ru/ff0a478e
Pemenue 3agau no reme «YcioBusi paBHOBECUS bu6mmoreka [JOK
58 .
pblyara https://m.edsoo.ru/ff0a48a6
59 KoadduuneHT nose3Horo necTBus MeXaHu3Ma.

JlaboparopHas pabota «/3mepenne KII/| HakmoHHoi



https://m.edsoo.ru/ff0a3276
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https://m.edsoo.ru/ff0a3a96
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IIJIOCKOCTH»

" " bu6mmoreka [{OK
60 | Pemenune 3amau mo reme "Pabdora, momuocTs, KIT/] 1 https://m.edsoo.ru/ff0adc4s
61 Mexanundeckas sHeprust. Kunernueckas u 1 bubnuorexa [JOK
MOTCHIMAIbHASI DHEPTHSI https://m.edsoo.ru/ff0a4252
62 | 3akoH COXpaHEHUs MEXaHWYECKOH SHEePTUU 1 bubmorexa [TOK
p P https:/m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 10 TeMe "DKCIepUMEHTATbLHOE
63 | OTPelICIIeHHe H3MEHEHHS KHHETUICCKOU 1 1
MOTCHIIMATFHON YHEPTUH IPU CKATHIBAHUHU TEJIA T10
HAKJIOHHOM MJIOCKOCTH"
64 KonTponshas pabora no teme «Pabota u MOITHOCTb. 1
OHeprus»
65 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o teme 1 bubnuoreka [IOK
"MexaHHu4ecKoe JBIKeHue" https://m.edsoo.ru/ff0adee6
66 PesepBHbIit ypok. PaboTta ¢ TekcTamu o teme 1 bubmuorexa [JOK
"JlaBneHre TBEPABIX TEJ, )KUIKOCTEH ¥ ra3oB" https://m.edsoo.ru/ff0a4ffe
PeseprubrIit ypok. PabGoTta ¢ Tekcramu o teme "Pabora.
67 " 1
MOoIHOCTb. DHEPrus
68 | Ypok 3aHmMartenbHON (HU3UKH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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8 KUIIACC

KoandecTBo 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

N Tema ypoka Hata o0pa3oBaTejibHbIE
/i yp Beero Konrtpousnsie | [IpakTnueckue W3yuenus p
padoTsI padoThbI pecypchl
OcHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOI bubnuorexa [JOK
1 1 }
TEOPHH M UX OIBITHBIC MOITBEPIKIACHHSI https://m.edsoo.ru/ff0a5256
2 Macca u pa3mMep aTOMOB U MOJIEKYII 1
3 Mogenu TBEPIOTO, )KUIKOTO M Ta3000pa3HOTO 1 bubnuorexa [JOK
COCTOSIHUM BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHNE CBOMCTB TBEPJIOTO, JKUJIKOTO U
4 ra3000pa3HOro COCTOSTHUM BEIECTBA HA OCHOBE 1
ITOJIOKEHUH MOJIEKYJISIPHO-KHHETHYECKOU TEOPUH
5 Kpucrannmaeckue u amopdabie Tena 1 bubmorexa ITOK
p p https:/m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuuIsipHOCTh. [loBepxHOCTHOE 1 bubmuorexa [JOK
HATSDKCHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacMpeHne U CKATHE 1 bubmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTypbl CO CKOPOCTHIO 1
TEIJIOBOTO JBUKEHUS YaCTHII
9 Buyrpennsis sueprus. CriocoObl ”3BMEHEHHS 1 bubnuoreka [JOK
BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10| Buer Tenonepenatin . https://m.edsoo.ru/ff0a6412
LL | rennoms enoticrs scueers  warepuaros s ronm | 1 Bubmorera LIOK
" . p I https://m.edsoo.ru/ff0a65c0
SHEeprocoepeskeHus
bu6mmoreka [JOK
12 KonuuectBo TemnoTel. Y AeabHas TENI0EMKOCTD 1 https://m.edso0.ru/ff0a6976
13 YpaBHeHHe TerIoBoro Oananca. TermiooOMeH u 1 bubnmoreka [JOK

TCIIJIOBOC PABHOBCCHUC

https://m.edsoo.ru/ff0a7088
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Jlaboparopuas padota "VccienoBaHue siBICHUS

bu6mmoreka [{OK

14 TEIIO0OMEHA IIPU CMELIUBAHUY XOJIOHON U ropadeii
" p A p https://m.edsoo.ru/ff0a6a98
BOJBI
15 PacueT xosnyecTBa TEILIOTHI, HEOOXOIUMOTO IJIsT
HArpeBaHUs TeJIA U BBIICISEMOTO UM TIPH OXJIKICHUN
16 JlaboparopHuas padota "OnpeneneHre yaeiabHON bubnuorexa [JOK
TEIUIOEMKOCTH BerecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOILTHBA. Y IeJIbHas TEIUIOTA CTOPAHNS bubmmorexa LIOK
p e p https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpAECBaHNE KPUCTATNINYECKUX TEJI. bubnuorexa [JOK
VenpHas TEoTa IIaBIeHUs https://m.edsoo.ru/ff0a71d2
JlabopaTtopHnas pabota "OnpeneneHue yaeabHON bubnuorexa [JOK
19 n .
TEIUIOTHI IIJIaBJIEHUS JIbIA https://m.edsoo.ru/ff0a72fe
bu6moreka [IOK
20 | ITapooOpasoBanue n koHneHcanusa. Mcnapenue
poobp ficHcan p https://m.edsoo.ru/ff0a740c
Kunenue. Y aenpHas TeIuioTa mapooopa3oBaHus U
21 | xongeunca I/Ifl 3aBUCHUMOCTH TeMII)'Ie ali bl KUIIEHUS OT bubmorexa LIOK
ACHCAH. patyp https://m.edsoo.ru/ff0a786¢
aTMOC(hEpHOTO TaBJICHUS
Bnaxxnocts Boznyxa. JlabopaTopHas pabota bubnuorexa [JOK
22 " (V) " .
OmnpepeneHrne OTHOCUTEIBHOM BIaKHOCTH BO3yXa https://m.edsoo.ru/ff0a7628
23 | Pemenune 3a1a4 Ha onpeieJieHUE BIAXHOCTH BO3AyXa
o4 [Tpunnume! paboThl TEMIOBBIX ABUTaTenei. [TapoBas
TypOuHa. /[BUraTens BHyTpeHHEro CropaHus
o5 KIIJI TermoBoro aurartens. TemnaoBele ABUTATEIN U bu6mmoreka [JOK
3alUTa OKPYXKAKOIIeH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHEHUS W IIPEBPAICHUS SHEPTHH B
TETUIOBBIX MpOIieccax
IToaroroBka K KOHTPOJILHONM PabOTE IO TEME
27 "Tell['IJ'IOBLIe }IBJICHI/I}II) I/ISMGHGI;H/IG arperaTHbIX Eubmiorexa OK
. n p https://m.edsoo.ru/ff0a83f2
COCTOSIHHH BeIllECTBa
o8 KonTtposnpHast padota no teme "TeruioBsie sBICHUS. bubnuorexa [IOK

H3menenue arperaTHbIX COCTOSIHUM BeIJ_[eCTBa"

https://m.edsoo.ru/ff0a86ae
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29

Onexrpuszanus Ten. JIBa poaa 3JIeKTPUYECKHX 3apsi 0B

VYpok-uccienoBanue "DieKTpu3anus TeI UHIAYKIUEH U

30 IIPU CONPUKOCHOBEHHUU"
. bubnuoreka [JOK
31 | B3aumopeiicTBue 3apsuKeHHBIX Tel. 3akoH KymoHa https://m.edsoo.ru/ff0ag87e4
32 ?ereIfTTp;;eec(;Kooreo?oJff; }ll'ilnlflfﬁrl[{ ISOCEI’ IMO3UIINH Bubmrorexa LIOK
P - P yiep https://m.edsoo.ru/ff0a8ala
AJIEKTPUYECKHUX MOJIEH
33 Hocwurenu snextpuueckux 3apsiioB. DIeMEHTapHbIN
3apsn. CtpoeHue atoma
[IpoBOAHMKYN M AMDIEKTPUKU. 3aKOH COXPAHEHHS bubnuoreka [IOK
34 ;
AIIEKTPUYECKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3aga4 Ha npUMEHEHUE CBOMCTB bubnuoreka [IOK
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUYECKHI TOK, YCIIOBUSA €0 CYIIECTBOBAHUS. bubmuoreka [JOK
VICTOYHMKH SIIEKTPHYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 | JIeHCTBUS 3ICKTPUYECKOTO TOKa bubmmorexa [TOK
p https:/m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoBanue "JlelicTBUE AIEKTPUUECKOTO OIS
Ha MPOBOJIHUKU U TUDJIEKTPUKU"
39 | DnexTpuyeCcKuil TOK B METaJUIaX, KUIAKOCTIX U ra3ax bubmorexa HOK
P A https://m.edsoo.ru/ff0a9838
40 | DnekTpuueckas 1enb U €€ COCTaBHbIC YaCTH
a1 Cuna toka. JlaboparopHas pabora "M3mepenue u bubnunoreka [JOK
peryaupoBaHKe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
22 | Magoparopmun pasora ~Hswepee n perynposaie Bubmiorera LIOK
patop " p p Perymp https://m.edsoo.ru/ff0a9el4
HaMPSKEHUS
43 ConpoTuBieHHE MPOBOAHUKA. Y IETBHOE bubnunoreka [JOK
COMPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JIaGopatopHast paboTa "3aBUCUMOCTB 3JIEKTPUIECKOTO bubnuorexa [IOK

COIIPOTUBJICHUS ITPOBOAHUKA OT €TO JJIMHBI, TIJIOIAAN

https://m.edsoo.ru/ff0aa738
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IIONIEPEYHOI0 CEYEHUs U MaTepuana”

3aBUCUMOCTD CUJIBI TOKA OT HampsbkeHus. 3akoH Oma

bu6mmoreka [{OK

45
JUISl y4acTKa Ienn https://m.edsoo.ru/ff0aad4a
JlaboparopHas padota "HMccienoBanre 3aBUCHIMOCTH
4G | CHVIPI TOKa, HAYIIETO YEPE3 PE3UCTOp, OT bubnuorexa [JOK
COIPOTHUBIICHUS PE3UCTOPA U HANPSDKEHHS Ha https://m.edsoo.ru/ff0aa04e
pesucrope"
47 [TocnenoBarensHOE U APATIIEIHHOE COSAMHEHUS
MTPOBOTHUKOB
JlabopaTtopHnas pabota "[IpoBepka mpaBuia CI0KESHHS
48 | manm f)KeHII)/Iﬁ b pI/I rmocJe (?BaTeI;ILHoﬁ COCTUHEHHUH bubmorexa [IOK
P P " A A https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB
49 JlabopaTtopHnas padota "IIpoBepka mpaBuia Ijsl CHUITBI bubmuorexa [JOK
TOKA MPH MapaUICIIbHOM COCJIMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agau Ha npuMeHeHue 3akoHa OMa s bu6mmoreka [IOK
Pa3IMYHOTO COSAMHEHHS MPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 3aKOH bu6mmoreka [IOK
JIxoyns-Jlenia https://m.edsoo.ru/ff0ab124
59 JlaGopaTtopHnas pabota "Onpenenenue paboTh U bubnuorexa [JOK
MOIITHOCTH 3JIEKTPHYECKOr0 TOKa" https://m.edsoo.ru/ff0ab3e0
DIEKTPUUYECKUE LIETTH B MIOTPEOUTENN FIEKTPUIESCKOIM bubnuoreka [JOK
53 ]
sHepruu B ObITy. KOopoTKoe 3aMbIKaHme https://m.edsoo.ru/ff0ab660
IToaroroBka K KOHTPOJIBHOM paboTe MO TEME
54 "3J‘IﬂeKT HYECKUE 3ap;1 bl. 3a p;DKeHHLIe Tesa v ux bubmotexa [IOK
L PABL. Sapit . " https://m.edsoo.ru/ff0abd2c
B3auMOJCHCTBUA. [10CTOSHHBIN EKTPUICCKUN TOK
KonTtponbHas padoTa no Teme "DIeKTpUIeCKre
55 | 3aps rI),I 3a }DIE)GHHBIG Tea v X B3a1/nvf)o enCcTBHS bubmotexa [IOK
PABL. Sap3 . " A ' https://m.edsoo.ru/ff0abea8
ITOCTOSIHHBIN IEKTPUUYECKUN TOK
56 | IlocTossHHBIE MArHUTHI, UX B3aUMO/JICHCTBUE
57 VYpok-uccnenosanue "M3yueHue nosiel moCTOSTHHBIX bubnunoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
58 MarnautHoe moje. MaraHuTHOe 1oJie 3eMJId U €T0 bu6nmoreka [JOK
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3HAYEHUE 1A )KU3HA Ha 3eMIIe

https://m.edsoo.ru/ff0acOba

OmneiT OpcTena. MarHuTHOE 10JI€ IIEKTPUUECKOI0 TOKa

bu6mmoreka [{OK

59 1
MarauTtHoe 1oJie KaTyIiKi ¢ TOKOM https://m.edsoo.ru/ff0ac1d2
[IpuMeHeHne 3MeKTPOMArHiTOB B TEXHUKE.
60 I/IE €HUE HeﬁCTBHFI[) MarHiuTHOTO [OJIS Ha IIPOBOIHUK C 1 bubmaorexa LIOK
ya p https://m.edsoo.ru/ff0ac74a
TOKOM
DNeKTpOABUTATENH MOCTOSTHHOTO TOKa. Mcnonb3oBanue
61 JIEKT pO)fBI/IFaTeJ'Ief/'f B TEXHUYECKHUX YCTPOUCTBAX U Ha 1 bubmaorexa LIOK
P yerp https://m.edsoo.ru/ff0ac86¢c
TPAHCIIOPTE.
62 OneiTel Dapases. 3aKOH AMEKTPOMarHUTHOM 1
nHaykiuu. [Ipasuio Jlenna
OnekrporeHeparop. CrocoObl MoTydeHUs
63 | amexTpuYecKoi SHEPTUH. DIISKTPOCTAHITUN HA 1
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHUHU
64 [ToaroroBka K KOHTPOJIBHOM paboTe MO TEME 1
"DNeKTpUUECKUE U MarHUTHBIE ABJICHUSA"
KonTtponbHas padoTa o Teme "DIeKTpuIecKre u bubmuorexa [JOK
65 " 1 .
MarHUTHBIC SIBJICHHS https://m.edsoo.ru/ff0acb14
66 PesepBHbIil ypok. PaboTta ¢ TekcTamu 1o teme 1 bubnuorexa [JOK
"TernoBblie siBicHUS" https://m.edsoo.ru/ff0accbe
PesepBHbIil ypok. PabGoTta ¢ TekcTamu 1o teme bubnuoreka [JOK
67 n L L n l .
ITOCTOSTHHBIH DIEKTPHUECKUI TOK https://m.edsoo.ru/ff0acdc6
68 PesepBHrlit ypok. Pabota ¢ TekcTamu 1o teme 1
"MarHuTHbIe siBIeHus"
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 11
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9 KUIIACC

Ne Tema ypoka KonyecTBo yacos Jlara JJIeKTPOHHBbIE HU(PPOBHIE
n/n KontpoabHbie | [IpakTuyeckue o0pa3oBaTe/bHbIE
Bceero U3yUYEeHUsS
padoThI paboThI pecypchl
1 Mexanundeckoe aBrmxeHue. MarepuanbHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEIILHOCTh MEXaHUYECKOTO 1 bubnuorexa [JOK
IIBUKECHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBUKEHUE 1 ]_SH6HHOTeKa LOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomMepHoe npsimonunerinoe apuxenue. CpenHsist 1
Y MTHOBEHHAs1 CKOPOCTb
5 [IpssMonMHENHOE PABHOYCKOPEHHOE JIBHKEHHE. 1 bubnuoreka [IOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
6 CKOopOoCTh MPSAMOJIMHEHOTO PaBHOYCKOPEHHOTO 1
nerkeHus. ['paduk ckopocTu
7| i pannayeropertnon aumeenmt o maromor | 1 1 BuGnorera LIOK
mockoeTH" https://m.edsoo.ru/ff0adb18
8 CBoOoanoe magenue teir. OneiTel [ anunes 1
9 PaBHOMEpHOE JIBH>KEHHE 110 OKPYKHOCTH. [lepnoa u 1 bubmuoreka [JOK
yactora obOparnienus. JIMHeHHas ¥ yriioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 | llenTpocTpeMuTEILHOE YCKOPECHUE 1
11 | [epssiii 3akon HetoToHa. BekTop cuiibl 1 https]:sll;lr?\?;j(;f)eolf?ulllffoola<6612
12 | Bropoii 3akon HetoroHa. PaBHozeiicTBytomas cuina 1 https]:S/I;IriJ,IgI dOSToecE?uI;[ffOOI;ena
13 | Tperuii 3axon Hetotona. Cynepno3unus cui 1 https{gll;lnﬁ?gi(;:)eolf?ull_[ffoola<6982
14 | Pemenue 3a1a4y Ha MpUMEHEHHE 3aKOHOB HproTOHA 1 }_3H6HHOTeKa HOK
https://m.edsoo.ru/ff0aeb6c
15 | Cuna ynpyroctu. 3akoH ['yka 1 bub6nuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
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https://m.edsoo.ru/ff0ae982
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https://m.edsoo.ru/ff0aeca2

16 | Pemenwue 3agau no Teme «Cuja ynpyroctuy
17 Jlaboparopras pabota «OnpenereHne KeCcTKOCTH bubnuorexa [JOK
TP Y)KHHBD» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 | Cuna Tpenus https://m.edsoo.ruL/[fanf738
19 | Pemenwue 3ama4 o Teme «Cuia TpeHUS» h ]?H@IHOTeKa HOK
ttps://m.edsoo.ru/ff0afa26
20 JlabopaTtopHas pabota "Onpenenenue kodpduimenta ].SI/I6J'II/IOTeKa [HOK
TPEHUsI CKOJIbKEHHs" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amau o teme "3akonsl HeroTona. Cuna bu6moreka [IOK
ynpyroctu. Cuna tpexus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH U 3aKOH BCEMHPHOTO TSATOTEHUS. bubmuorexa [JOK
YckopeHue cBOOOTHOTO TaICHHS https://m.edsoo.ru/ff0af044
Ypok-koupepenius "JIBuKeHUE TET BOKPYT
23 | rpaBuTarmonHoro mnenrpa (CoiHeUHas cUCTeMa).
lNamakTikn"
24 Pemrenne 3agaq mo teMme "Cuiia TSDKECTH U 3aKOH bu6mmoreka [IOK
BCEMHUPHOTO TATOTEHUs" https://m.edsoo.ru/ff0af5f8
o5 [TepBas kocmMuueckas ckopoctb. HeBecomocTh 1 bubmuoreka [JOK
eperpys3Ku https://m.edsoo.ru/ff0af33c
26 | s ren0, Paosecn épioro ront udmotera LIOK
SAKpETITEHHON OChIO BPAIICHNS https://m.edsoo.ru/ff0afe36
27 | MomeHT cuibl. LleHTp TshkecTH
28 Pemenue 3agau no reme "MomeHT cuibl. LleHTp bubnuoreka [JOK
TskecTn" https://m.edsoo.ru/ff0b02b4
29 IToaroToBka K KOHTPOJILHON paboTe 1Mo TeMe bubnuoreka [IOK
"MexaHn4deckoe ABMXKeHue. B3aumoelicteue tea” https://m.edsoo.ru/ff0b0408
30 KonTtponsHas pabota o Teme "MexaHHuecKoe bubnuoreka [IOK

nBrokenue. Bzaumonelictsue ten"

https://m.edsoo.ru/ff0b06ec
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31 Nmnynsc Tena. Umnyiabe cuiibl. 3aKOH COXpaHEHUS bubnnorexa [JOK
UMITyJIbca. YIIPYroe U Heynpyroe B3auMoACHCTBUE https://m.edsoo.ru/ff0b07fa
30 Pemenue 3a1au no teme "3akoH coXpaHEHUs bubnuorexa [JOK
umIysbca" https://m.edsoo.ru/ff0b096¢c
33 YPOK-KOH(%)GPGHIII/UI "PeakTBHOE IBUJKEHUE B IIPUPOJIE
Y TEXHHKE
34 | Mexannueckas paboTa H MOIITHOCTh ht tDS]:;}I//IrgJ.IeI/(Ij(;BeOIT?uI/_[f‘f%IéOaS 4
35 PaGora cuibl TSKECTH, CUITBI YIIPYTOCTH U CUITBI bubnuorexa [JOK
TpEHHUSI https://m.edsoo.ru/ff0b0db8
JlabopaTtopHnas pabota «Ornpeaenenne padoThl CHJIIBI
36 | TpeHHs MPU PaBHOMEPHOM JBIIKEHHH Tella TI0
TOPH30HTATEHON TTOBEPXHOCTHY
37 | CBs3b sHepruu U paboThl. [loTeHIMATBHAS SHEPTHS
38 Kunernueckas sueprus. Teopema 0 KHHETUUECKON bubmuorexa [JOK
SHEPTUU https://m.edsoo.ru/ff0b0c32
39 | 3akoH cOoXpaHEHHS PHEPTUU B MEXaHUKE
40 JlaGopaTtopHnas pabota «/3ydeHue 3aKoHa COXpaHECHHS bubmuorexa [JOK
SHEPTHID) https://m.edsoo.ru/ff0b12fe
41 | KonebaTenbHOE IBUKEHUE U €r0 XapaKTePUCTUKH ]_3H6HHOTeKa LOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomue kojieOaHus. BeiHykIeHHbIE KOJIeOaHMS. bubmuoreka [JOK
Pe3oHanc https://m.edsoo.ru/ff0b20f0
43 | MaremaTHuyeCcKUil ¥ NPYKUHHBIA MasTHUKU
44 VYpoxk-uccnenoBanue «3aBUCUMOCTb IIEpUOJA bubnuoreka [IOK
KOJICOAHHUH OT )KECTKOCTH MPYKHHBI K MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpatiieHre sHEPrur Npu MEXaHUYECKUX
KoJIeOaHUsIX
16 JIaGopatopHas pa6(v)Ta «OmnpezeneHye 4acToThl U }.SI/I6J'II/IOTGI(8. I[IOK
nepro/ia KojebaHuil Mpy>KHHHOTO MasiTHUKA» https://m.edsoo.ru/ffOblaec
47 | JlaboparopHas pabota «IIpoBepka HE3aBUCUMOCTH bub6nuorexa [IOK



https://m.edsoo.ru/ff0b07fa
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https://m.edsoo.ru/ff0b0a84
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nepuo/ia KojiebaHuii rpysa, MoABEIIEHHOTO K HUTH, OT
Macchl rpys3a»

https://m.edsoo.ru/ff0b197a

Mexaunueckue BoJIHbI. CBOMCTBA MEXaHUYECKUX BOJIH.

bubmmoreka [{OK

48 [Tpo10bHBIC U TOTIEPEYHBIC BOJIHBI https://m.edsoo.ru/ff0b21fe
49 VYpoxk-koHpepenuus "MexaHHUECKHE BOJTHBI B TBEPIOM
tene. CelicMMUecKre BOJIHbI"
50 | 3Byk. PacpocTpanenue u oTpaxkxeHue 3ByKa
51 VYpok-uccnenosanue "HabroaeHne 3aBUCHMOCTH
BBICOTHI 3ByKa OT 4YacTOTH!"
52 I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUUECKUN
pEe30HaHC
53 VYpok-koHpepennus "YnpTpa3Byk U HHOPa3BYK B bubnuoreka [IOK
OPUPOJIC M TeXHHUKE" https://m.edsoo.ru/ff0b23ca
54 [ToaroroBka K KOHTPOJILHOU paboTe 1Mo TeMe "3aKOHBI bubnuoreka [IOK
coxpaHeHus. MexaHndueckue KojeOaHus U BOJHBI" https://m.edsoo.ru/ff0b25f0
55 KonTtponbHas padoTa nmo Teme "3aKOoHBI COXpaHEHUS.
Mexannyeckue Koue0aHus 1 BOJHBI"
56 | DreKTpoMarHuTHOE MoJie. DNEKTPOMAarHUTHIE BOJIHbI l_;H6HHOTeKa LIOK
https://m.edsoo.ru/ff0b2abe
57 | CBoiicTBa 21€KTPOMarHUTHBIX BOJIH
S S — uGmiorera LIOK
N https://m.edsoo.ru/ff0b2fe6
" =
59 ;peil;lgﬁgrelfgiizgfmgiy:i};ﬁoﬁ:}ﬁﬁi6HHLHoro Brbmorexa IJOK
renedona” https://m.edsoo.ru/ff0b2c6¢c
60 Pemenue 3amau Ha ONpE/IENICHUE aCTOTEI H JUTHHEI
JIEKTPOMArHUTHOM BOJIHBI
61 DnekTpoMarHuTHas npupoja csera. CKopocTh CBETa. bubnunoreka [JOK
BomnHoBbIe cBOliCTBA cBeTa https://m.edsoo.ru/ff0b31d0
62 Hcrounuku ceera. [IpsMoanHeitHOe pacipoCcTpaHEeHue bubnuorexa [IOK

ceeta. 3atmenust ConHua u JIyHel

https://m.edsoo.ru/ff0b3658
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63 3aKoH OTpakeHUs cBeTa. 3epkaia. Pemenue 3a1a4u Ha bubnuorexa [JOK
MPUMEHEHHE 3aKOHA OTPA)KCHHUS CBETa https://m.edsoo.ru/ff0b38c4

64 | IIpenomiieHue cBeTa. 3aKOH IPEIOMIICHHS CBETa bubmmorexa HOK

P ' P https://m.edsoo.ru/ff0b3aea
[TosiHOE BHYTpEHHEE OTpakeHue cBera. Mcnonb3oBanue
65 | moxHOTO BHyT ; E€HHETO (I))T QKCHHSI B ONITHYCCKUX bubmorexa HOK
yIp p https://m.edsoo.ru/ff0b3c5c
CBETOBOJIaX
JlabopaTtopHas pabota "lccnenoBanue 3aBUCUMOCTH
66 | yria mperoMIIeHHs CBETOBOTO JIyda OT yria MajJeHus Ha
rpaHuie "Bo31yX-cTexsio""
Ypoxk-koupepenius "Mcmnonp30BaHNe MOJTHOTO
67 | BHYTpEHHETO OTPaXKEHUS: CBETOBOJIBI,
OTNITUKOBOJIOKOHHAS CBSI3b"
bu6moreka [IOK
68 | Jluazpl. OnTudeckas CUiIa JIMH3BI
https://m.edsoo.ru/ff0b3f2c
69 | [TocTpoenue n3o0pa>keHui B INH3AX bubmorexa [TOK
p p https://m.edsoo.ru/ff0b444a

70 JlaboparopHnas padota "Onpenenenre GOKyCHOTO bubnuoreka [IOK
PacCTOSIHHSI M ONTHYECKOM CHITbI COOMPAOIIEH JTHH3bI" https://m.edsoo.ru/ff0b4206

el VYpok-koudepenuus "OnTuueckue JMH30BbIC bubnmuorexka [JOK
npubopsr” https://m.edsoo.ru/ff0cOa7e

72 | I'ma3 kak onTHYECKas cUcTeMa. 3peHue bubmorexa [TOK

P https://m.edsoo.ru/ff0b4684

73 Ypok-konpepennus "edextsl 3penus. Kak coxpanutb
3peHue"

74 Pasnoxxenue 6enoro cseta B criektp. OnbITel HploTOHA. bubnnoreka [JOK
CrosxeHre CIeKTPaIbHBIX IIBETOB. Jlucepcus cBeTa https://m.edsoo.ru/ff0cOf4c
JIaGopatopHas pabota "OnbITHI MO Pa3I0KEHUIO

75 0enoro cBeTa B CIIEKTP M BOCIPUSITUIO IIBETA bubnunoreka [JOK
MpeIMETOB MPU UX HAOIIOJICHUH Yepe3 I[BETOBbIC https://m.edsoo.ru/ff0cOe2a
bunbTpe"

76 | BomHOBBIE CBOICTBA CBETA: AUCIIEPCHS,
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uHTephepeHys u audpaxuus”

bu6mmoreka [IOK

77 | Onbrtel Pesepdopa v mmaHeTapHast MOJIENb aTOMa https://m.edsoo.ru/f0c12a8
78 | Iloctynarer bopa. Monens aroma bopa
79 Hcnyckanue u noryonieHue ceera aromoM. KBaHTEI. bubnuorexa [JOK
JIuHeiyaThie CIIeKTpPhI https://m.edsoo.ru/ff0c144c
80 Ypoxk-nipaktukym "Habmonenue ciekTpoB bubnuorexa [JOK
UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 | PagnoakTHBHOCTH M €€ BHJIbI bubmmorexa MOK
https://m.edsoo.ru/ff0c1672
82 | Ctpoenue aromHoro sapa. HykimonHas Moienb h 1.31/16Jmore1<a HOK
ttps://m.edsoo.ru/ff0c18ac
83 | PagmoakTtuBHBIE TpeBpaimeHus. 30Tomns h l_;H6HHOTeKa LIOK
ttps://m.edsoo.ru/ff0clals
84 Pemrenue 3agay no treMme: "PagnoakTUBHEBIE bu6moreka [IOK
npeBpareHus’" https://m.edsoo.ru/ffOclb4a
85 | Ilepmox momypacmana
86 Ypoxk-koudepenius "PagnoakTBHBIC W3TyYCHUS B bubnuorexa [JOK
PHUPOJIE, MEAUIIUHE, TEXHHUKE" https://m.edsoo0.ru/ff0c2126
87 SnepHbie peakuru. 3aKOHbI COXPaHEHUS 3apsiIOBOTO U bubnuoreka [JOK
MacCOBOT0 YHCE https://m.edsoo.ru/ff0c1c58
88 | DHeprus cBs3u aTOMHBIX saep. CBsA3b MacChl U SHEPTUH ]_SH6HHOTeKa HOK
https://m.edsoo.ru/ffOcld7a
89 Pemenue 3agau no reme "Snepueie peakuuu'
90 Peaknuu cunTe3a u nenenus aaep. VICTOUHUKY 3HEPTUn bu6mmoreka [JOK
CouHnia 1 3BE311 https://m.edsoo.ru/ff0c1e88
91 Ypok-koHpepeHIus ”Hnevaa;I sHepreTuka. Jlencreus
pPaaOaKTUBHBIX U3TyYE€HUN HA )KUBbIE OPraHU3MBbI"
o | FETORGS K KOMTOILIG AT 10 EME B LOK

KBauroBrie aBienus"

https://m.edsoo.ru/ff0c223e
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KoHnTpomapHas paboTta o Teme "IIeKTpOMarHuTHOE

93 | mozne. DneKTpoMarHUTHBIEC BOJHBI. KBaHTOBBIE 1
SIBJICHUA"
" . " bu6mmorexa [{OK
94 | I[loBTOpEHUEe, 0000meHNE. ""B3anMogelicTBre Tel 1 https://m.edsoo.ru/f0c245a
95 [ToBTOpenue, 06061meHne. Pemienne pacueTHbIX U 1 bubnuorexa [JOK
Ka4eCTBEHHBIX 3a71a4 1Mo Teme "TeroBsie nporecco” https://m.edsoo.ru/ff0c2572
96 | xomecrmenness aagn no veve "KL vommoneme. i BuGaworexa LIOK
o a https://m.edsoo.ru/ff0c2a22
IBUTATENEH
gy | Momopeme, obobuem. Pt s B 10K
o https://m.edso0.ru/ff0c2b30
JJIEKTPOYCTAHOBOK
" " bu6moreka [IOK
98 | lloBTOpenue, o6o0IeHNe. "CBETOBBIE BICHUS 1 https://m.edso0.ru/ff0c2c52
99 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [IOK
"3aKOHBI COXPAaHCHHSI B MEXaHUKE" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [IOK
"Koitebanus v BOIHEI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ TekcTamu 1Mo Teme 1 bu6mmoreka [JOK
"CBeToBbI€ ABJICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1o Teme 1
"KBanToBas u suepHas pusmka'
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 11
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



