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I'ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa3oBaTeibHoOe yupe:xkaenne CBepajoBCcKoil 00J1acTH
«I'yOepHaTOpCKHUi JHLe»

MNOACHUTEJIBHASA 3AIITMCKA

[IporpamMma 1o ¢u3nuke Ha YpOBHE OCHOBHOTO OOIEro oOpa3oBaHMs COCTAaBJIEHA Ha
OCHOBE TOJIOKEHUI U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOMU
oOpazoBarenbHOM mporpammel, npencraBieHHbix B GI'OC OO0, a Ttakxke ¢ yd€ToM
denepanbHOl pabodeil mporpaMMbl BocmHTaHus ¥ KOHIENIMU mpernofaBaHus y4eOHOTO
npeamera «Pusukay. [IOACHUTEJIBHAA 3ATITNCKA

[Iporpamma mno ¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJEHA Ha
OCHOBE TOJIOKEHUHN U TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUSI Ha 0a30BOM ypOBHE OCHOBHOM
oOpaszoBarenbHON mporpammsel, mnpeacraBieHHbix B ®I'OC OO0, a Takke c¢ ydéTtom
dbenepanpHOll paboueil mporpammbl BocnuTanus W KoHuenuuu mpenogaBaHusi y4eOHOTO
npeamMera « Pu3nKay.

Copepxanue  mporpaMMmbl 10 (U3MKE  HampaBlieHO Ha  (opMmHupoBaHUE
€CTECTBEHHOHAYYHOW I'PaMOTHOCTH OOYYaroIIMXCS M OpraHU3alyi0 M3ydeHus (U3MKU Ha
NesATEIbHOCTHOM OCHOBE. B mporpamme no (pu3uke y4uTHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanuzanuu TpedoBaHuit @I'OC OOO kx mniIaHUPYEMBIM JUYHOCTHBIM U
METanpeIMETHBIM  pe3yJibTaTaM  OOyueHHus, a TaKXKe MEXIPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOT'O 00I[Er0 00pa3oBaHMsL.

[Iporpamma no (pu3uKe yCTaHABIMBAET paclpeAesieHne yueOHOro MaTepuaa o rojam
oOydeHus (o KJjaccaM), MpeayiaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh H3YUYEHHUS TEM,
OCHOBaHHYI0 Ha JIOTMKE pa3BUTHUSl MPEAMETHOTO COAEpKaHUA M Y4€TE€ BO3PACTHBIX
0COOEHHOCTEH 00yYaroIIMXCH.

[IporpamMma no ¢usmuke paszpaboTaHa C LENbIO OKa3aHHUS METOAMYECKON MOMOUIH
YUHTEIIO B CO3/IaHUH padoyeil MporpaMmsl 10 y4eOHOMY MPEAMETY.

®u3uka SBISETCS CHCTEMOOOPA3YyIOMIMM JUIsl €CTECTBEHHOHAYYHBIX YUYEOHBIX
IPEIMETOB, MOCKOJbKY (U3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHMIA,
U3y4aeMbIX XUMHUEH, OUoIoruel, acTpoHoMHeH U puznueckor reorpadueii, BHOCUT BKIA] B
€CTECTBEHHOHAYYHYI0O KapTUHY MHpa, TMpPEeIOoCTaBIseT Haubosee sCHble 0Opa3ibl
NPUMEHEHUSI HAYYHOTO0 METO/1a MO3HAHMSI, TO €CTh CII0CO0a MOJIyYeHHS JOCTOBEPHBIX 3HAHU M
0 MHpE.

Opna u3 rIaBHBIX 3a/1a4 GU3MUECKOT0 00pa30BaHUs B CTPYKTYpe 00111ero 00pa3oBaHus
COCTOMT B (POPMHUPOBAHMHU €CTECTBEHHOHAYYHOM TI'pPaMOTHOCTM M HMHTEpeca K HayKe y
00yUaroIMXcs.

N3yuenne ¢uzuku Ha 0a30BOM YpOBHE MPEANOJAraeT OBJAJIEHUE CIEIYIOUUMU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOIIMMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

. Hay4YHO OOBSACHSTH SIBJICHUS;
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. OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNS,

. MHTEPIPETUPOBATh JIAHHBIE M UCIIOIb30BaTh HAyYHBIC J0KA3aTelIbCTBA JIJIst
MOJTYYEHHUSI BEIBOJIOB.

[{enn m3yueHus (pU3MKU HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUS OMpPENCTICHBI B
Konnenmuu mnpenonaBanus ydeOHoro mpeamera «®dusumka» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepaiuu, peaan3yrolmx OCHOBHBIE 00I1eo0pa3oBaTeIbHbIC
MPOTPaMMBbl, YTBEPKIAEHHON pellICHUEM

Komnerun MunuctepctBa mpocBemienuss Poccuiickoit denepanuu (IpoToKoa oT 3
nexadpst 2019 r. Ne [1K4BH).

Heau ndyyenuss Gpu3uKu:

. MpUOOpETEHNE UHTEPECA U CTPEMIICHHS O0YUYalOIIMUXCA K HAYYHOMY M3YUYEHUIO
IPUPOABL, PA3BUTHE UX UHTEIIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN;

. pa3BUTHE TNPEJCTABICHUNA O HAYYHOM METOJIe IMO3HAHUS M (OPMHUPOBAHUE
VICCIIEIOBATEIILCKOIO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM;

. (opMHpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa WU3Y4YEHHUS OCHOB
CTPOEHHUS MAaTepUU U PyHIAMEHTAIBHBIX 3aKOHOB (DPM3HKU;

. dbopMupoBaHUE TMPEACTAaBICHUNH O poiu GU3UKKA I Pa3BUTUS  JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTUM;

. pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oyaymiei nmpodeccnoHanbHOMN
NEeSATEIbHOCTH, CBSI3aHHOM C (PU3HMKOM, MOATOTOBKA K JajbHEHIIEMY OOYYEHHIO B 3TOM
HaIlpaBJICHUM.

JlocTibkeHrne 3TUX 1eJiel mporpamMmbl Mo (U3MKE HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHMs 00eCIIEYNBACTCS PELUICHUEM CIIEAYIOUINX 3a]1a4:

. MpUOOpETEHUE 3HAHUN O JUCKPETHOM CTPOCHUHU BEIECTBA, O MEXAHUYECKHX,
TEIJIOBBIX, JICKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

. MPUOOPETECHUE YMEHUM OMUCHIBATH M OOBSICHATH (U3UYECKHUE SIBJICHUS C
UCIIOJIb30BaHUEM MOJTYUYEHHBIX 3HAHUM;

. OCBOEHHE METOJIOB PEIICHHS MTPOCTEHIIINX PACUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM
buznyecKkux Mojieniel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

. pa3BUTUE YMEHUW HAOJIOAaTh MPUPOAHBIC SIBJICHUS U BBIMOJHITH OIBITHI,

nabopatopHble pabOThl W IKCHEPUMEHTANbHBIE MCCIEAOBAaHUS C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

. OCBOCHHE MPUEMOB paboOThl ¢ wHPOpMANMEH (PUINUECKOTO COACPIKAHUA,
BKJItOUasi MHPOPMAIIMIO O COBPEMEHHBIX JOCTH)KCHHUSX (PU3UKH, aHAIU3 M KPUTHYIECKOE
OlIeHUBaHUE UH(OpMAIIUK;

. 3HaKOMCTBO CO c(epamMu NpodhecCHOHATBLHONW NEeATENbHOCTH, CBSI3aHHBIMU C
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(GU3UKON, U COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMHU Ha JOCTHKCHHSIX (PU3NICCKOU
HaAyKHU.

Ha n3yuenue ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
oTBoauTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HeJient0), B 8 kinacce — 68 yacoB (2
yaca B HeJzento), B 9 kiacce — 102 yaca (3 yaca B HefIeni0).

[Ipennaraemslii B mporpamme 1o (u3MKe MepeueHb JTabopaTopHBIX padOT M OMBITOB
HOCHUT PEKOMEHIaTEIbHBIN XapakTep, YUUTEIb JeIaeT BbIOOp MPOBEACHUS

7a00paTOpHBIX pabOT W ONBITOB € YYETOM HMHAMBUAYAJIbHBIX OCOOCHHOCTEH
00y4Jaronmxcsi, CIMCKa SKCIEPUMEHTAIIbHBIX 3aJJaHul, IPeIJiaraéMbIX B paMKaX OCHOBHOTO
roCcyJJapCTBEHHOI'0 3K3aMeHa 1o (hU3MKe.

COIEPXAHUE OBYYEHUA

7 KIIACC

Paznien 1. ®usuka u €€ poap B NO3HAHUU OKPYIKAIOIIETO MUPA.

®u3nka — HayKa o npupoae. SAsnenns npupoasl. Du3ndecKue sIBICHNS: MEXaHUYECKHUE,
TEILIOBBIE, JIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®dusnueckue BenuuuHbL. M3mepenue ¢usnueckux BeauuuH. Pusnyeckue MmpuOOpsI.
IlorpemHocTs u3MepeHnii. MexxnyHapoaHas CucTeMa eAuHULL

Kak ¢usuka u npyrue ecteCTBEHHbIE HAYKH U3y4aroT NpupoAy. EcTecTBeHHOHAyUHbIN
METOJ TO3HAHMS: HAOJIOJEHHE, MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIIBM)KEHHE THUIIOTE3,
HKCIEPUMEHT IO MpPOBEpPKE THIOTE3, OObsICHEHHE HabmrojgaeMoro spieHus. OnucaHue
(du3nYeCKuX SBJICHUHN C IIOMOIBIO MOJEIIEH.

Jlemoncmpayuu

1. MexaHnueckue, TEIUIOBBbIC, DJIGKTPUUYECKHE, MArHUTHBIC, CBETOBBIC
SIBJICHUS.

2. dusznvecknue npuOOPHI M TpoIeaypa MPsSMBIX H3MEPCHUN aHAJIOTOBBIM U

M (QPOBBIM PUOOPOM.
Jlabopamopnwie pabomul u onvimol.

1 OmnpeneneHye MEeHbI ISCHUS MIKAIbl U3MEPHUTEILHOTO TIprbOopa.

2 N3MmepeHue paccTosHuUil.

3. N3mepenne 00bEMa JKUIKOCTH U TBEPAOTO TEa.

4 Onpenenenue pa3MepoB MajbIX TEI.

5. N3mepenne Temmnepatypsl IpHU MOMOITH KUAKOCTHOTO TEPMOMETpaA U JIaTYMKa
TEeMITepaTypHhI.

6. [TpoBenenue uccne0BaHus 1O MTPOBEPKE TUIIOTE3HI: TATBHOCTH MOJIETA IIApUKa,
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MYIIEHHOT'O0 TOPU30HTAJIBLHO, TEM 00JIblle, YeM OO0JIbIlIEe BHICOTA ITyCKAa.

Paspnen 2. IlepBoHava/ibHbIe CBeICHUS O CTPOCHUM BellecTBa.

CrpoeHue BemecTBa: aTOMbl M MOJEKYJbI, UX pa3Mepbl. OMNbIThI, JT0KA3bIBAIOLINE
JMCKPETHOE CTPOEHUE BEIIECTBA.

JIBuxenue yactul] BeniecTBa. CBsi3b CKOPOCTH JABUKEHHUS YAaCTHI[ C TEMIEPaTypoOu.
bpoyHoBckoe nBwxkenue, auddysus. BzanMmoseiicTBue 4acThll BellecTBa: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEILIECTBA: CTPOCHHUE Ta30B, JKUAKOCTEM U TBEPIBIX
(kpucTaTMYeckux) Teia. B3auMocBs3b Mexay CBOMCTBAMHU BELIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJIIPHBIM cTpoeHrueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM
BOJBI.

Jlemoncmpayuu

1. Habnronenue OpoyHOBCKOTO ABUKEHUSI.

2. Habmonenune nuddysun.

3. Hab6monenne SBJICHUN,  OOBSCHSIOUIUXCSA IPUTSIKEHUEM 13RI 0 |

OTTAJIKUBAaHUEM YACTHUII BEIIECTBA.
Jlabopamopnuie pabomul u onvimol.

1. Omnenka aMaMeTpa  aTOMaMeTOJOM  PSIOB(C  HWCIOJB30BaHUEM
dboTorpaduii).

2. OnbITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACIIUPEHUS Ta30B.

3. OnBITHI 110 OOHAPYKCHHIO ISHCTBUS CHIT MOJICKYJISIPHOTO MPUTSKCHHSL.

Pazgen 3. JIBukeHue U B3aUMOJICHCTBHUE TEI.

Mexannueckoe aBuxkeHHe. PaBHOMepHOE M HepaBHOMEpPHOE JBHKeHHE. CKOpPOCTb.
CpenHsst CKOpOoCTh IPU HEPABHOMEPHOM ABMKEHHUH. PacyéT myTH U BpEMEHHU JIBH>KCHUSI.

SIBnienne wHepUMU. 3aKOH MHEPIUU. B3anmoaencTBre Tell Kak MpPUYUHA U3MEHECHUS
CKOPOCTH JIBMKEHMS Tel. Macca kak mepa uHepTHOCTH Tena. [InotHocTe BemectBa. CBS3b
MJIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €JMHUIIE 00BEMA BEIIECTRA.

Cuita Kak XapakTepHCTHKa B3aumojaeicTBus Ten. Cuna ynpyroctd W 3akoH ['yka.
N3mepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpA. SIBI€HUE TATOTEHUS U cuia Tshkectu. Cuna
TSDKECTU Ha Apyrux ranerax. Bec tena. HesecomocTs. CliokeHue cuil, HapaBJICHHBIX 10
ogHoM mpsiMou. PaBHopercTByromas cuil. Cuna TpeHus. TpeHHE CKOJbXKEHUS U TPEHUE
1oKosi. TpeHne B MpUpOIE U TEXHUKE.

Hemoncmpauuu

1. HaGnronenne MexaHn4ecKoro IBMKCHHS Tela.

2 N3mepenre cKkopoCTH MPSIMOJIMHEUHOTO JABUKEHHUS.

3. Habnronenue siBieHus1 THEPIUU.

4 Hab6nronenue n3MeHeHnsi CKOpOCTH TPU B3aUMOICHCTBUU TElL.
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S. CpaBHeHHE Macc 10 B3aUMOJIEUCTBUIO TEll.

6. CrnoxxeHue CHJl, HAalPaBJICHHBIX 110 OJTHOM IPSIMOA.

Jlabopamopnuie pabomul u onvimol.

1. OrnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMKEHHUs (IIapUKa B JKHIKOCTH,
MOJIEJIN AJEKTPUUECKOT0 aBTOMOOMIIS U TaK Jaliee).

2. Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHHUS Opycka WM IIapuKa 1o
HAKJIOHHOU TIOCKOCTH.

3. Omnpenenenre IIOTHOCTH TBEPAOTO TENA.

4, OnbITBl, JIEMOHCTPUPYIOLIME 3aBUCUMOCTh  pacTsokeHus — (aedopmaniuu)
MPY>KUHBI OT TPUIIOKEHHOM CHUJIBI.

S. OMnBITHI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh CHJIbI TPEHHSI CKOJBKEHUSI OT Beca

TEJa U XapakTepa CONPUKACAIOIINXCS TIOBEPXHOCTEN.
Pasneu 4. JlaBiieHue TBEPABIX TeJl, dKMAKOCTEH U ra3oB.

Hanenue. CrnocoObl YMEHBIICHHMs W YBEJIWYeHUs JaaBieHus. JlaBiaeHue rasa.
3aBUCUMOCTh JIaBJICHUs Ta3a OT 00BbEMa, Temmeparypsl. Ilepenaya naBieHus: TBEPIABIMU
TeJIaMU, JKUAKOCTSIMHU U razamu. 3akoH llackand. [lHeBMaTHueckrue MamuHbl. 3aBUCUMOCTh
JABJICHUS JKUJIKOCTU OT riayOuHbl. ['mapocratudeckuit mapagokc. CooOmarnmecs: Cocy/bl.
['mapaBnrYecKue MEXAHU3MBI.

AtMocdepa 3emnu u atMocepHoe aaBieHue. [IpuunHbl CyIecTBOBaHUS BO3YIIHON
o6omouku 3emnn. OnwiT Toppuuennu. MamMepenne armMochepHOTo AaBieHUs. 3aBUCUMOCTh
aTMOC(EpHOTro JaBJEHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubopsl s u3MepeHus
aTMOC(EPHOTO JABIICHUS.

JlelicTBHE JKMAKOCTM M Tra3a Ha IOIPYKEHHOE B HHUX TeJO. BbITalKuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [naBanue ten. Bo3ayxormiaBaHue.

Jlemoncmpayuu

1. 3aBUCUMOCTb JIaBJICHUS Fa3a OT TEMIEPATYPHI.

2. Ilepenaya naBiaeHus KUAKOCTBIO U Ta30M.

3. Coobmiaromuecs: COCy/Ibl.

4, ['mapaBnuuecknii mpecc.

5. [IposiBiienue nercTBUst aTMoChEepHOTO JaBJICHHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIOLIEH CHIIBI OT 00BbEMa MOrpyKEHHON 4YacTH Teja U
IJIOTHOCTH >KMJIKOCTH.

7. PaBeHCTBO BBITAIKMBAIOLIEN CUJIBI BECY BBITECHEHHOU KUIKOCTH.

8. VYcaoBue mnaBaHus TeN: IJIaBaHWE WJIM NOTPY>KEHUE Tell B 3aBUCHUMOCTU OT

COOTHOIIICHHMS TUIOTHOCTEH TeJla U KUJKOCTH.
Jlabopamopnuie pabomul u onvimol.
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1. WccnenoBanue 3aBUCUMOCTH Beca Tella B BOJEe OT 00bEMa MOTPYKEHHOM B
YKUJIKOCTh YaCTH Tea.

2. Ornpenenenue BHITATKUBAIONICH CUIIBI, ACHCTBYIONIEH Ha TEJIO, MOTPYKEHHOE B
KUJIKOCTb.

3. [IpoBepka HE3aBHCUMOCTH BBITAIKUBAIOLICH CHUJIbIL, JCHCTBYIOIIEH Ha TEIO B
KUJKOCTH, OT MaccChl T€Na.

4, OnbITel,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOIIEW  CHIIBL,

JNEUCTBYIOLIEH Ha TEJIO B XKUIKOCTH, OT 00bEMA MOTPYKEHHON B )KUJIKOCTh YaCTH TEJIA U OT
MJIOTHOCTH KUJIKOCTH.

S. KoncTpynpoBaHnue apeomerpa Wi KOHCTPYUPOBAHUE JIOJKU U ONPENEIICHUE €€
Irpy30M0AbEMHOCTH.

Pazoen 5. Paboma u mowgnocms. Inepausi.

Mexanuueckast padota. MOLIHOCTb.

[IpocTeie MexaHM3MBL: pblyar, OJIOK, HAaKJIOHHas IUJIOCKOCTb. IIpaBuiio paBHOBecHs
priuara. [IpumeneHue npaBuiia paBHOBECHs pbluara K 0JI0Ky. «30J10TO€ IMPaBUIIO» MEXAHUKHU.
KIIJI mpoctbix MexaHnu3MoB. [IpocTeie MeXaHU3MBbI B OBITY U TEXHHKE.

Mexannueckas sHeprus. KuHerndeckass W noTeHImalnbHass sHeprus. [IpeBpaieHue
OJIHOT'O BHJIa MEXaHUYECKOM 3HEPIUH B APYTOM. 3aKOH COXPAHEHHUSI SJHEPTUH B MEXAHHUKE.

Hemoncmpauuu

1. IIpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomul u onvimol.

1. Omnpenenenue padOThl CHIIbI TPEHUS MPU PABHOMEPHOM JBUKEHUHU Tena IO
TOPU30HTAIIBHOU IIOBEPXHOCTH.

2. HccnenoBanue ycinoBuid paBHOBECHS pblyara.

3. N3smepenne KII/] HakKJIIOHHOM MJIOCKOCTH.

4, N3ydenue 3aKkoHa COXpAaHEHHS] MEXaHUYECKOW SHEPTUN.

8 KJIACC

Pa3znen 6. TermioBble siBJIeHMS.

OCHOBHBIE MOJIOKEHUSI MOJIEKYJAPHO-KUHETUYECKOM TEOPUM CTPOCHHSI BEIIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYJ. OMNbITHI, TOATBEPAKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKOW TEOPHH.

Mopenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro COCTOSTHUM BelecTBa. Kpucramimyeckue
u amopdubie Tena. OObsICHEHHE CBOWCTB Ta3oB, KUIKOCTEM W TBEPABIX TEJI HAa OCHOBE
MOJIOKEHUM MOJIEKYJISIPHO-KMHETUYECKOW Teopur. CMaurMBaHWE W KaNUJUISIPHBIE SIBIICHUS.
TerioBoe paCIMpEHNE U CHKATHE.
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Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBUKEHUS YACTHII.
Buytpennsis sHeprus. CrocoObl W3MEHEHHsS BHYTPEHHEH OHHEpPruM: Teruionepenaya u
coBeplieHre padoThl. Bubl Temonepeaaun: TEMIONPOBOIHOCTh, KOHBEKIIMS, U3ITyUCHUE.

KonudecTtBo TemmoTel. Y aenpHas TEIIOEMKOCTh BEIECTBA. TE€TIO0OMEH M TETUIOBOE
paBHOBecue. Y paBHEHHE TeIUIOBOro OanaHca. [1naBieHue u oTBepaeBaHUE KPUCTATUTMUECKUX
BEIIECTB. Y IeNbHAs TeruioTa asieHus. [lapoodpasoBanue u koHaeHcanus. Mcnapenue.
Kunenue. ¥YaenpHas TemiaoTa napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIEHUS OT
aTMOC(EPHOTO JaBIICHUS.

BnaxxHocTh BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHas TEIJI0Ta CTOPaHUs.

[Ipuntunet padotsl TeruioBbix aurarencit KIT/[ TermoBoro qsuratens.

TerutoBble IBUTATENN U 3aIUTA OKPYKAKOIIEH CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHUS YHEPTUM B TEIJIOBBIX MPOIECCaX.

Hemoncmpauuu

1 Hab6nronenue 6poyHOBCKOTO ABUKCHHUS.

2 Hab6nronenune nuddysun.

3. Hab6nronenue sBaeHuit cMaurBaHUS U KaMWJUISIPHBIX SBJICHUH.

4 Hab6nronenue TemioBoro pacumpeHus Tedi.

S. WN3menenue naBieHuss rasa NpU M3MEHEHMM OObEMAa M HArpeBaHUU WU
OXJIAXKICHUH.

6. [IpaBuna u3MepeHus TeMITepaTyphbl.

1. Bune! Termonepenaun.

8. OxtakaeHue pu COBEPIIICHUU paOOTHI.

9. HarpeBanue npu coBepIiiieHUN paboOThl BHEITHUMU CHUJIAMHU.

10. CpaBHeHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIICCTB.

11. HaOmroneHue KUIEHUS.

12.  HaGmromeHne mMOCTOSIHCTBA TEMIIEPATYPHI TIPH TUIABIICHUH.
13. Mozaeny TEMIOBLIX IBUTATEIEH.

Jlabopamopnuie pabomul u onvimol.

1. OnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI 1O BRIPAIMBAHUIO KPUCTAIUIOB TOBAPEHHOM COJIM UJIU caxapa.

3. OnbITE IO HAOMIOACHUIO TEIJIOBOTO PACITUPEHUS ra30B, XKUIAKOCTEH U TBEPIBIX
TEJI.

4. Omnpenenenre AaBjIeHUS BO3yXa B 0a/IOHE IIMPUIIA.

5. OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh JIaBJICHUSI BO3/IyXa OT €ro 00béMa u
HarpeBaHus WM OXJIAKICHUS.

6. IIpoBepka THMOTE3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHJIKOCTH B
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TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. Habmonenue W3MEHEHMSI BHYTPEHHEUW DJHEPruuM  Tejla B

pe3yibTaTe TeIIonepeiadyu U padoThl BHEIIHUX CHIL

8. HccnenoBanue siBICHUS TEIJI0O0OMEHA MPH CMEIIMBAHUU XOJOJHOW U TOpsYei
BOJBI.

9. Omnpenenenne KOJIMYECTBA TEIIOTHI,  ITOJYYEHHOI'O BOAOWUIIPH

TEIJI000MEHE C HATPETHIM METAIMYECKUM HUIUHAPOM.

10. Onmnpenenenuve yneabHON TEMIOEMKOCTH BEIIECTBA.

11.  HccnenoBanue npoliecca UCapeHusl.

12.  OmnpeneneHre OTHOCUTENBHOM BJIAXKHOCTH BO3AyXa.

13.  Omnpenenenue yneiabHON TEIUIOTHI IUIaBJICHUS JIbJA.

Pazgen 7. DaekTpuyecKkue 1 MATHUTHBIE SIBJICHHS.

Onextpuzanus Ten. J[Ba posa 31eKTpUUecKuX 3apsaaoB. B3anmoenicTBre 3apsHKeHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTH CHUJIbI B3aUMOJAEWUCTBUS 3apsDKEHHBIX TENl OT BEJIUYMHBI
3apsAZI0B U PACCTOSHUSL MEX]Ty TEJIaMH).

Onektpuueckoe nosne.  Hanpspk€HHOCTh  dnekTpuyeckoro  mois.  [IpuHnmn
CYHEPIIO3UILINH dJEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocutenu a51ekTpudecKkux 3apsaoB. IJIEMEHTApHbIA deKTpudecKuit 3apsia. CTpoeHue
atoMa. [IpOBOAHUKY U TUAJICKTPUKHU. 3aKOH COXPAHEHUSI DJICKTPUUECKOTO 3apsijia.

DIIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHUA HJIEKTPUYECKOTO TOKa. MCTOYHWKH
MOCTOSTHHOTO TOKa. J[eWCTBUS 3JEKTPUUECKOTO TOKa (TEIJIOBOE, XMMUYECKOE, MarHUTHOE).
DIIEKTPUUECKUM TOK B JKUIKOCTSIX U ra3ax.

Onektpuueckass — uenb. Cuiia Toka. DIEKTPUYECKOE  HaNpsHKEHUE.
ConpoTHuBIEeHHE MTPOBOIHUKA. Y IETBHOE COTPOTUBIICHUE BEleCTBA. 3aKOH OMa /11l y4acTKa
uenu. [TocnenoBarensHoe U MapaieibHOE COSIUHEHUE TPOBOAHUKOB. Pabota

MOIIHOCTh ANEKTPUYECKOTO  TOKA. 3akoH /[xoyns—JIenna.

DIIEKTPUYECKHUE ILEeNMH M MOTPEeOUTENTN AJICKTPUUYSCKOM SHepruu B ObITy. KopoTkoe
3aMbIKaHHE.

ITocTossHHBIE MarHUTHL. B3anmMogencTBHE MOCTOSHHBIX MarHUTOB. MarHuTHOE MOJe.
MarauTHoO€e noJie 3eMJIM U €ro 3Ha4eHue s Ku3HU Ha 3emiie. OnbIT Opcrena. MarnutHoe
MOJIE DJICKTPUUYECKOro ToOKa. [IprMeHeHue 3eKTpOMarHuToB B TEXHUKE. JlencTBue
MarHUTHOTO TMOJISI Ha TPOBOJHUK C TOKOM. OJIEKTPOJBHUTATEIb IIOCTOSSHHOIO TOKAa.
Hcnonb30BaHuE 3JIEKTPOABUTATENEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  ®apaness. SIBneHHE HIEKTPOMArHUTHOW WHAYKUMHU. IlpaBuno Jlenna.
OnekTporeneparop. CrocoObl MOJYy4YEHUST JICKTPUUYECKONW IHEPTUM. DJIEKTPOCTAHIIMU Ha
BO300HOBIIIEMBIX HCTOYHHUKAX SHEPTHUHU.
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Jemoncmpayuu

1. DJeKTpU3alus Tel.

2. JIBa poJia 3JIEKTPUYECKHX 3apAI0B U B3AUMOJICHCTBUE 3apSyKEHHBIX TEJI.
3. Y CTpONCTBO U JEUCTBUE IIEKTPOCKOIIA.

4, DIIEKTPOCTATUYECKAS] UHAYKIIHUS.

S. 3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPsI0B.

6. [IpOBOTHUKY U TU3IEKTPUKH.

7. MopaenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.

8. M cTOYHMKN TOCTOSTHHOTO TOKA.

9. JlercTBUS NEKTPUUYECKOTO TOKA.

10. DnexkTpuyYecKuil TOK B KUJIKOCTH.

11.  T'a30BbIi pa3ps.

12. H3mepeHue CUJIbI TOKA aMIIEPMETPOM.

13. H3mepeHue 31eKTpUUYECKOTO HAMPSKEHHS BOJIbTMETPOM.
14.  Peocrtar u MarasuH CONpOTHUBIICHUH.

15. BisaumojelcTBHE MOCTOSHHBIX MAarHUTOB.

16. MopaenupoBaHre HEBOZMOXHOCTH Pa3/ICJICHHS TOJIOCOB MarHUTA.
17. MogenupoBaHue MarHUTHBIX TOJIEH MMOCTOSHHBIX MarHUTOB.
18.  OmmIiT Dpcrena.

19. MarHuTHOE noJie ToKa. DJIEKTPOMAarHuT.

20.  JleiicTBHEe MarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

21.  DnexTpoaBUTaTeNh MOCTOSTHHOTO TOKA.

22.  VccnenoBaHue SIBICHUS JIEKTPOMATHUTHON MHIYKIIUH.

23.  OmnbiTel Dapajes.

24.  3aBHCHMOCTh HaIpaBJICHUS WHAYKIIMOHHOTO TOKa OT  YCJIOBHH
€ro BO3HUKHOBCHHS.

25.  DnexkTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimeol.

1. OMBITHI o  HaOJIIOJACHUIO AJICKTpU3AIUN TeI HWHAYKIUCH H

MIPH COMMPUKOCHOBCHUM.

2. HccnenoBanne  OeWCTBHUS — DJICKTPUYECKOTO IO HA  MPOBOAHUKUM
JIADJICKTPUKH.

3. Co6opka u mpoBepKa pabOThI AJIEKTPUICCKOMN ST ITOCTOSHHOTO TOKA.

4, W3mepenre u peryaupoBaHie CHIIbI TOKA.

5. N3mepenne u peryaIupoBaHie HAMPSHKESHUS.

6. HccnenoBanre 3aBUCUMOCTH  CHIJIBI TOKa, HMJIYIIETO dYepe3 PE3UCTOp, OT

CONPOTHBJIEHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.
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7. OnpITHI, IEMOHCTPUPYIOIIME 3aBUCHUMOCTH 3JIEKTPUUYECKOIO CONPOTHUBIICHUSA
IIPOBOJHUKA OT €r0 JJIMHBI, IUTOIIA/IA TOTIEPEYHOT0 CEYEHUS U MaTeprara.

8. [IpoBepka mpaBwiIa CIOXKEHUS HANpsDKEHUM MpU  TOCIEAOBATEIIbHOM
COEIMHEHHH JIBYX PE3UCTOPOB.

9. IIpoBepka npaBuia /i CUIIbI TOKA P MapaJlIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10.  Omnpenenenue pabOTHI HMEKTPUUECKOIO TOKA, UIYILETO YEPE3 PEIUCTOP.

11. Omnpenenenue MOIIHOCTH JJEKTPUYECKOTO TOKA, BBIIEIAEMOU Ha
pe3ucTope.

12. UccnenoBaHue 3aBUCHUMOCTH CHJIBI TOKa, WAYLIETO Yepe3 JaMIIOYKy, OT
HaIpsHKEHUsS Ha Hell.

13.  Omnpenenenne KII/] nHarpeBarensi.

14.  HccnenoBaHne MarHUTHOTO B3aUMOJCHCTBUS MMOCTOSSHHBIX MAarHUTOB.

15. H3ydeHrne MarHUTHOTO TOJS MOCTOSHHBIX MarHUTOB NPHU WX OOBETUHEHUH U
pa3JeNeHuN.

16. HccnenoBanue neiCTBUS 3JIEKTPUUECKOrO TOKA HA MArHUTHYIO CTPEJIKY.

17.  OmnbIThl, JNEMOHCTPUPYIOLINE 3aBUCHUMOCTh CHJIBI

B3aMMOJICHCTBHS KaTYIIKA C TOKOM M MarHuTa OT CHJIBI TOKAa U HAIpaBJICHUS TOKa B
KaTyIlKe.

18.  H3ydeHue aeicTBHUSI MArHUTHOTO MOJISL HA POBOJIHUK C TOKOM.

19. KoncTtpyupoBaHue u u3ydeHue paboThl AJIEKTPOIBUTATEIS.
20. Uzmepenue KIIJI snexTpoaBUraTeIbHON yCTAaHOBKH.
21. OnpIThl 1O  HCCIEAOBAHUIO  SIBICHUS  JJEKTPOMAarHUTHONM  MHAYKILHU:

UCCIICIOBAHUE U3MEHEHUM 3HAYECHUS U HAIIPABJICHUS MHIYKIIMOHHOIO TOKA.
9 KJIACC

Paznen 8. Mexannueckue sIBICHUS.

Mexanunueckoe 1BuxeHne. MarepuanbHas Touka. CucteMa orcuéta. OTHOCUTEIHLHOCTD
MEXaHUYECKOTO JBWKEHHS. PaBHOMEpHOE TNpsMOJUHEHHOE ABWXEHHE. HepaBHOMEpHOE
NPAMOJIMHENHOE JBM>KeHUE. CpelHsisi 1 MTHOBEHHAs] CKOPOCTh Teja MPH HEPABHOMEPHOM
JIBUKCHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoJinHEWHOEe nBrokeHne. CBOOONHOE TMajeHue.
Omnbite! I'anumes.

PaBHOMepHOE nBMXEHME 1O OKpY>KHOCTH. [leprosa u yacToTa 0OpaieHusl.

JluneriHas v yriioBas CKOpocTH. LleHTpocTpeMUTENIBHOE YCKOPEHHUE.

ITepsebiit 3akoH HeroToHa. Bropoii 3akoH Hetotona. Tpetuit 3akod HeroTroHa.

[IpuHIMI Cynepno3uIMU CHIL.
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Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUs! CKOJIBKEHHUs, CUJIa TPEHUS
IIOKOS1, IPYTHE BUBI TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHPHOIO TATOTEHUsS. Y CKOpEeHHE CBOOOAHOTO MaJeHUS.
JIBrxenue mnaHeT Bokpyr Coisnna. IlepBas kocmuyeckas ckopocTb. HeBecomocTs u
HIepETrpy3KH.

PaBHoBecue marepuanbHON TOYKU. AOCOIIOTHO TBEPAOE Teno. PaBHoBecue TBEPAOTO
TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MOMeHT cuiibl. LIeHTp TsxecTu.

Nmnynse Tena. I3MeHenne ummyibsca. UMiyabc cuibl. 3aKOH COXpaHEHUs] UMITYJIbCA.
PeakTuBHOE IBH)KECHHE.

Mexannueckasi paboTa U MOIIHOCTb. PaboTa cuil TskecTH, ynpyroctu, TpeHus. CBs3b
3Hepruu U padoTsl. [loTeHnnanbHast 3HEpPTUs Tena, MOAHATOTO HaJl MOBEPXHOCTHIO 3EMIIH.
[loreHunanbHass dSHeprus cCxaTou mpyxkuHbl. Kunernueckas osHeprus. Teopema o
KMHETUYECKOW JHEPTUU. 3aKOH COXPAHEHUS MEXAHUYECKON YHEPTUH.

Hemoncmpauuu

1. HabntoieHne MexaHW4ecKoro JBHXKEHHUS Tella OTHOCUTENIBHO pa3HbIX Tell
OTCYETA.

2. CpaBHeHrEe TyT€d M TPaceKTOPUM JBWXKEHHS OJHOTO M TOTO JKE€ Tena
OTHOCHUTEJIBHO PAa3HBIX TEJI OTCYETA.

3. N3MmepeHne cKOpOCTH U YCKOPEHHMS IIPSIMOJIMHENHOTO IBUKECHUS.

4. Hccenenosanne npu3HaKkoB PaBHOYCKOPEHHOIO JIBUKCHUS.

S. HaGnronenue ABMKEHUS Tela M0 OKPYKHOCTH.

6. Habntoienne MexaHn4eckux sIBJICHUH, MPOUCXOAIIMNX B CUCTEME OTCUETa

«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUU OTHOCUTENIBHO KaOMHETa
(du3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS T€JIa OT MACChl TEJIA U IEUCTBYIOIEH HA HETO CUJIBI.
8. HaburoieHue paBeHcTBa CUII ITPU B3aUMOJICHCTBUY TEIL.
9. M3meHeHue Beca Tena npu yCKOPEHHOM JBUKEHUU.

10. Ilepenaua ummysbca Ipu B3aUMOACHCTBUU TEIl.

11.  TIpeoOpa3oBaHus S3HEPTUU PHU B3aUMOICHCTBUU TEN.

12.  CoxpaHeHHE UMITyJIbCa MTPU HEYTIPYTOM B3aMOICHCTBHH.

13. CoxpaHeHue UMIyJibca Mpu aOCOIIOTHO YIIPYTOM B3aMOICHCTBHH.

14. HaGmroneHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHue MEXaHHYECKOU SHEPTUH MPU CBOOOTHOM MaICHUH.

16. CoxpaHeHHWE MEXaHMYECKON JHEPrUM MpU JBIKECHUM Teja MOJ| JCHCTBUEM
TIPY>KUHBI.

Jlabopamopnuie pabomul u onvimol.
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1. KoHcTpynpoBanue Tpakta A pasroHa W JAJbHEHIIEro paBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEIEKKU.

2. Omnpenenenre cpeaHeil CKOPOCTU CKOJIbKEHUsI OpyCcKa WM ABWKEHUS LIapHKa
10 HAKJIOHHOM IIJIOCKOCTH.

3. Omnpenenenre yCKOpeHUs Tella PU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOU
IUIOCKOCTH.

4, HccnenoBanne 3aBHCUMOCTH IyTH OT BpPEMEHH IPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 Ha4aJIbHOW CKOPOCTH.

5. [IpoBepka TUIOTE3bI: €CIM MPU PAaBHOYCKOPEHHOM JIBUKEHUM 0€3 HadyaJbHOU

CKOPOCTH IIYTH OTHOCATCA KaK PAO HEUYETHBIX qUCCJI, TO COOTBCTCTBYIOIIHUC IIPOMCIKYTKHU
BpPCMCHHN OJMHAKOBEI.

6. HccnenoBanue 3aBUCUMOCTHU CHJIBI TPEHUSI CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO
JABJICHUS.

7. Onpenenenne korpuueHTa TPEHUS CKOJIbKEHMUSL.

8. Omnpenenenne KECTKOCTU IPYKUHBI.

0. Omnpenenenre pabOThl CHIIbI TPEHUSA MPU PABHOMEPHOM JBUKEHUHU Tela IO
TOPU30HTAJIBLHON MOBEPXHOCTH.

10. Ompenenenue paboThI CWIBl YIPYrOCTH IIpU NOABEME  Ipy3a C

UCITI0JIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.
11. U3yueHue 3aKOHA COXPAHEHUS YHEPTHUU.

Pasznen 9. Mexanuveckue Kos1e0aHus U BOJIHBI.

Koneb6arenbHoe aemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHUMN: IEPUOJI, YACTOTA,
aMIUIMTy1a. MareMaTud4eckuil U TpPYKUHHBIM MasTHUKU. [IpeBpaiieHue sHEprum Inpu
K0JIe0aTEeIbHOM JABUKEHUH.

3atyxaroue KojeOaHus. BbpiHyXkneHHble KojeOaHus. Pe3onanc. MexaHudeckue
BOJIHBI. CBOMCTBA MeXaHWYECKUX BOJIH. [[po/1obHBIE M ONIEPEYHBIE BOIHBI. J[JTMHA BOJTHBI
U CKOPOCTb €€ pacIpocCTpaHeHus. MexaHn4yecKue BOJIHBI B TBEPAOM TeJe, CEMCMUYECKUE
BOJIHBI.

3ByK. ' poMKOCTB 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. MH(}pa3Byk u yabTpa3ByK.

JleMoHcTpanuu
Habmonenue xonebanuii Tes Mo IeUCTBUEM CHIIBI TSKECTH U CHIIbI YIPYTOCTH.
Habmonienue xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaGnronenue BoIHYKIEHHBIX KOJICOAHMI 1 pe30HaHca.
PacnipocTpaneHnne npo10ibHBIX U MONEPEYHBIX BOJIH (HA MOJIETIH).
HabGnronenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKHI pE30HAHC.

ok wnrE
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Jlabopamopnwie pabomul u onvimol.

1. Omnpenenenue 4acTOTBl U nepuona  KoJebaHUi

MaTe€MaTHUYECKOr0 MAasITHUKA.

2. OmnpeneneHre 4acTOThI U EpUoAa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

3. HccnepoBanue 3aBUCMMOCTH TIEPHOJia KoJIeOaHUH MOABEIICHHOTO0 K HUTH Tpy3a
OT JITMHBI HUTH.

4, Uccnenosanne 3aBUCUMOCTH TEpUOAa KOJIEOAHU MPYKUHHOTO MasTHHKA OT
Macchl rpysa.

S. [IpoBepka HE3aBUCUMOCTH Tepuoja KoneOaHuii rpy3a, MOJBEUICHHOTO K HUTH,
OT Macchl Ipy3a.

6. OneITsl, JEMOHCTPUPYIOLIHE 3aBUCUMOCTD nepuoja

KOJICOaHUI MPY>KMHHOTO MasiTHUKA OT MaccChl Ipy3a U AKECTKOCTU NPYKUHBI.

7. N3mepenne ycKopeHusi CBOOOIHOTO NaJACHHUS.

Paznien 10. DieKTpOMarHUTHOE T10JI€ U AJICKTPOMArHUTHBIE BOJIHBI.

DJIEKTPOMArHUTHOE T0JIe. DJIEKTPOMArHUTHBIE BOJHBI. CBONCTBA AJIEKTPOMArHUTHBIX
BoJH. Illkana 37eKTpOMarHUTHBIX BOJH. McCronb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH IS
COTOBOM CBS3H.

DJIeKTpOMarHuTHas nmpupojaa ceera. CKOpocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu
1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BomnHOBEIE CBOMCTBaA CBETA.

Jlabopamopnuie pabomul u onvimol.
1. VI3ydyeHune CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IIOMOIIBIO MOOMIIBHOTO TesedoHa.

Paszpges 11. CBeToBbIe ABJICHUS.

JIyueBas mozenb cBeta. Mcrounuku ceta. [IpsiMonnHeitHOe pacnpoCcTpaHEeHHUE CBETA.
3atmenust Connua u JIynsl. Otpaxenue ceta. [1nockoe 3epkano. 3akOH OTpaKeHUs CBETA.

IIpenomnenue cBera. 3akOH IpenoMieHus: cBera. llolHOe BHYTpeHHee OTpa)keHue
cBeta. Mcnonb3oBaHuE OJIHOTO BHYTPEHHETO OTPAKEHUS! B ONTHYECKUX CBETOBOJAX.

JIunza. Xonx nyuedd B auH3e. OnTuyeckas cucrema (oroamnmapara, MUKPOCKOINA U
Teneckona. I'ma3 kak ontuyeckas cuctema. biiM3opykocTs U JaIbHO30PKOCTb.

Paznoxenue Oenoro ceera B crekTp. Onbitel HptoToHa. CroskeHHE CHEKTPaIbHBIX
uBeTOB. /ucnepcus cera.

Jemoncmpayuu
1. [IpsiMmonuHeHOE pacpOCTPAHEHUE CBETA.
2. OTtpaxeHue cBeTa.
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[Tonydenne n300pakeHUH B IJIOCKOM, BOTHYTOM U BBHITTYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTudeckuii CBETOBO/I.

Xop s1ydeil B coOuparoniei JIMH3e.

XoJ JIyder B paCCEUBAIOIIECH JIUH3E.

[Tonydenne n300pakeHUM ¢ TOMOIIBIO JIUH3.

[Tpunumn aeicTBus GoroanmapaTa, MUKPOCKOIIA U TEJIECKOIA.

Mogaens riasa.

Paznoxxenue 6enoro cBera B CEKTP.

[Tonydenue 6eoro cBeTa MpHu CIOKEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH yIUIa OTPaKE€HUsSI CBETOBOI'O JIy4a OT yTJjla MajeHUs.
N3yueHune xapaKTepUCTUK N300paKeHUs MPeAMETa B INIOCKOM 3€pKalie.
HccnenoBanue 3aBUCMMOCTH yTIJla IPEJIOMIICHHsS CBETOBOTO Jyda OT YIUIa

MMaJCHUA Ha I'PaHUIIC «KBO3AYX—CTCKIIO».

4,

5.

6.

7.
GbUIBTPEL.

[Tonydenne n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH JTNH3BI.

Omnpenenenne GOKYCHOTO PACCTOSTHUS U ONTHYECKON CUITBI COOMPAIOIIIEH TUH3BI.
OMBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OMnBITH IO BOCIIPUATHIO I[BETA IPEIMETOB IIPU WX HAOJIOIEHUHU Yepe3 1IBETOBBIE

Paznen 12. KBaHTOBBIE SIBJICHUS.

Omneitel Pezepdopaa u mnanerapHas mojens atoma. Mozens aroma bopa.

Hcnyckanue u moryiomieHue ceera aroMoM. KBaHThI. JIMHEHYaThIe CIEKTPHI.

PannoaktuBHOCTh. Anb(da, O6eta- u ramma-uzinyudeHus. CTpoeHHE aTOMHOIO sjpa.
Hyknonnasa moxaens atroMHoro simpa. M3ortonbl. PagnoaktuBHble TipeBpanieHus. [lepuon
MOJypacmajia aTOMHBIX SAEP.

SAnepHble peakuuu. 3aKOHbI COXPAHEHHS 3apsSOBOTO U MACCOBOTO YHUCEI. DHEPrus
CBsI3U aTOMHBIX snep. CBsi3p Macchl U SHepruu. Peakunn cuHTE3a W ACIEHUS SIEP.
Nctounuku 3Heprum CosHIA U 3BE3.

Anepnas sHepreTuka. [{elicTBUSA paguOAKTUBHBIX U3IYUYEHUN HA JKUBbIE OPTraHU3MBI.

Hemoncmpayuu

akrwnPE

CrexTpbl U3Ty4eHUS U MOTJIOLICHUS.
CrexTpbl pa3IMvyHbIX Ta30B.

CnekTp Bogopoa.

Habmronenue tpekoB B kamepe Busbcona.
Pabota cuéTunka HOHU3UPYIOMIUX U3TYUSHHI.
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6. Peructparus u3aydeHus MPUPOIHBIX MHHEPAJIOB U TIPOTYKTOB.

JlabopatopHbie paOOThI U OTIBITHI.

1. Hab6nronenue CIutoniHbIX U JIMHEWYAThIX CIIEKTPOB U3ITyYCHHS.

2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUH YACTHIIBI IO TOPMO3HOMY ITyTH (TI0
dboTtorpadusim).

3. N3mepenue paanoakTUBHOTO (PoHA.

IHoBTOpPHTEIBLHO-0000 1AM MOYTb.

[ToBTOpuTENBEHO-0000IIAIOIMI  MOAY/Ib IpeJHa3HAauYeH /s CcHCTeMaTH3alud |
00001IIEeHNsT TMPEAMETHOTO COJEPKAHUS M ONbITAa JACIATEIBbHOCTH, MPUOOPETEHHOIO NpHU
U3Yy4YE€HUHU BCETO Kypca (PU3MKH, a TaKKE AJIs IOATOTOBKH K OCHOBHOMY T'OCYJJapCTBEHHOMY
’K3aMEHy MO (U3HKe sl 00yUaroUXcsl, BBIOPaBIIMX 3TOT YUEOHBIH NMpeIMeET.

[Ipy wu3y4eHUM [OaHHOTO MOAYJS PEAIU3YIOTCSd W CUCTEMATU3HPYIOTCS BHJIbI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBAETCS JOCTHKEHHE TMPEIMETHBIX U
MeETaIpeIMETHBIX IJIAaHUPYEMBIX pE3yIbTaTOB oOyueHus, dopmupyercs
€CTECTBEHHOHAY4YHasi IPAMOTHOCTb. OCBOCHHME HAay4YHBIX METOJOB UCCIEAOBAHUS SIBJICHUMI
IPUPOABLl U TEXHHUKH, OBJIAJICHUE YMEHHUSIMHU OOBSICHATH (DU3UUECKUE SIBJICHUS, TPUMEHSS
MOJIyYeHHbIE 3HAHMS, pelIaTh 3aJJa4M, B TOM YHCIIE KAU€CTBEHHbIEC U AKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIMATBHO JNEATEIbHOCTHBIA XapaKTep JAHHOTO pasjiella peain3yercs 3a CUET
TOT0, YTO 0OYYarOIIMECs BBIMOIHSIIOT 33/1aHNs, B KOTOPBIX UM IpeIaraercs:

Ha OCHOBE IMOJYYEHHBIX 3HAHUN pacro3HaBaTb M HAYYHO OOBACHATH (PU3HMUECKUE
SBJICHUS B OKPYKAIOIIEH NIPUPOJE U TOBCETHEBHOM )KU3HH;

HCIIOJIb30BaTh HAYUYHbIE METO/IbI UCCIIEOBAHMS (PU3UUECKUX SBJICHUH, B TOM YUCIIE TS
IIPOBEPKHU TUIIOTE3 U MOJyYEHUS TEOPETUYECKUX BBIBOJIOB;

OOBSACHATh HAy4YHBIE OCHOBbI HauOOJIe€ BaXXHBIX JIOCTHKEHUH COBPEMEHHBIX
TE€XHOJIOTUH, HAIIPUMEDP, MPAKTUYECKOTO0 UCIOJIB30BAHUS PA3JIMYHbIX HCTOYHUKOB SHEPIUU
Ha OCHOBE 3aKOHA MPEBPAILCHHS U COXPAHEHHS BCEX U3BECTHBIX BUJOB DHEPTUH.
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IINTAHUPYEMBIE PE3YJbTATBI OCBOEHMUA IHPOI'PAMMBbI
O ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIETI'O OBPA3OBAHUA

N3ydyenne (u3ukn Ha ypOBHE OCHOBHOTO OOIIET0 OOpa30BaHMs HAIpPaBICHO Ha
JOCTI)KEHUE  JIMYHOCTHBIX, METalpeAMETHBIX M  MPeIMETHBIX  00pa30BaTENbHBIX
Pe3yIbTaToB.

B pesynpraTe w3ydeHwmss (PU3NKKM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
oOyuaromerocst 0yayT cOpMUPOBAHBI CIEAYIOIINE JUYHOCTHBIE PE3YIbTAThI B YACTH:

. 1) naTpUOTHYECKOT0 BOCIIMTAHMS:

. [ mposiBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOMN
bu3nUecKoil HayKH;

. [J IEHHOCTHOE OTHOIIEHUE K JOCTHXKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

. 2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

. [} rOTOBHOCTb K aKTUBHOMY yYYaCTUIO B OOCYK/IeHUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIeM, CBSI3aHHBIX C TPAKTUYECKUM NMPUMEHEHUEM JTOCTHKCHHUN (PU3UKY;

. [] oco3HaHME BaXHOCTH MOPAIbHO-ITUYECKUX MPUHUMUIIOB B JESITEIBHOCTU
YYEHOrO;

. 3) 3cTeTH4eCKOro BOCIIUTAHMS

. [ BOCTIpHATHE ACTETUYECKUX KAueCTB (PU3NUYECKOW HayKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

. 4) IEHHOCTH HAYYHOTI'0 MIO3HAHMS

. [] oco3HaHME LEHHOCTU (PU3NYECKOM HAyKW KaK MOUIIHOTO HWHCTPYMEHTa
ITIO3HAHUSI MUPA, OCHOBBI PA3BUTHUS TEXHOJIOTUN, BAYKHEUIIEN COCTABIISIOLIEH KYJIbTYPHI;

. [] pa3BuTHME Hay4yHOW JIO0003HATEIBHOCTH, MHTEpPECa K HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH;

. 5) popmupoBaHus KyJbTYPbI 310POBbS K IMOLMOHAJIBLHOIO 0JIATONOJYyYMSI:

. []  oco3HaHMe UEHHOCTH ©Oe30macHoro oOpaza >XU3HU B COBPEMEHHOM

TCXHOJOIMYCCKOM MHPC, BA)KHOCTH IIPpaBHII 0e30macHOTo IMOBCACHHA Ha TPAHCIIOPTC, Ha
AJoporax, € 3JICKTPpUYCCKUM U TCIIJIOBBIM O60py,HOBaHI/IeM B JOMAITHUX YCIOBHAX,

. 1 chhopMHpPOBAHHOCTH HaBbIKA pehIeKCHH, IPU3HAHUE CBOETO TIPaBa Ha OIMINOKY
¥ TaKOTO K€ TpaBa y APYyroro 4eIoBeKa;

. 6) Tpya10BOr0 BOCIIUTAHUS:

. [] akTUBHOE ydYacTHE B PCIICHWW NPAKTUYECKUX 3a7ad (B pamMKax CEMbH,

00pa3oBaTeNbHONM OpraHu3allud, TOpoja, Kpas) TEXHOJOTMYECKOH U  COIMaIbHOM
HaIPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIEe U (PU3NYECKUX 3HAHUM;
. [} uHTEpeC K MPaKTUYECKOMY M3YyUYCHHIO TIpodeccHil, CBsI3aHHbBIX ¢ (PU3UKOM;
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. 7) 3K0JI0TH4eCKOr0 BOCIIUTAHUS:

. [} opuweHTanms Ha TMpUMEHEHWE (U3UYECKUX 3HAHUN NJIs PEIICHUs 3aaad B
o0jacTu OKpy’Karoliel cpeabl, IJIaHUPOBAHUS IOCTYNKOB M OIGHKHM WX BO3MOXKHBIX
MOCJIEICTBUM JUIsl OKPYKAIOLIEH Cpeibl;

. [J oco3HaHHME TI00aTBLHOIO XapakTepa KOJOTHYECKHX MpoOjieM U MyTeW ux
pellieHus;

. 8) amanranMM K M3MEHAKIIUMCH YCJIOBHAM COUHUAJIBHOW W MPHUPOAHON
cpeabl:

. [J moTpeOHOCTh BO B3aMMOJICHCTBUM TIPH BBIMOJHEHUM HCCIACAOBAHUM U
MIPOEKTOB (PU3MUECKOI HANIPaBIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

. []  TIOBBIIIEHWE YPOBHS CBOEHM KOMIIETEHTHOCTH YEpE3 MPAKTUUYECKYIO
JICATEIILHOCTD;

. [} moTpedbHOCTh B (POPMHUPOBAHMHU HOBBIX 3HAHUH, B TOM 4Hclie (POPMYINPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SIBICHUSX;

. [] oco3HaHue AeDUITMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 001aCTH
bu3uKy;

. [J maHupOBaHKE CBOETO Pa3BUTHS B MPUOOPETEHUN HOBBIX (PM3UUYECKUX 3HAHUM;

. [] cTpemIiieHHEe aHaJIM3UPOBATh 1 BBISBJISATH B3aUMOCBSI3H IIPUPO/IbI, OOIIIECTBA U
PKOHOMHUKH, B TOM YHUCJIE C UCIIOJIH30BaHUEM (DU3NUSCKUX 3HAHUA;

. [J oOlleHKa CBOMX JACHCTBUUA C Y4Y€TOM BIIMSHUS Ha OKPYXKAIOIIYIO Cpeny,

BO3MOYKHBIX TJIOOQTBHBIX TIOCIICACTBUM.

METANPEJMETHBIE PE3YJIBTATDI

B pesynabTaTe ocBOeHHMS mMporpaMMbl MO (DU3WKE HAa ypPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuyaromierocs OyayT c)OpMUpPOBAHBI METANPEIMETHBIC PE3YJIbTaThI,
BKJTFOYAOIINE TO3HABATEIbHBIC YHUBEPCAIbHBIC yYEOHBIC NEUCTBUS, KOMMYHHKATHBHBIC
yHUBEpCaIbHbIC YUeOHBIE IEUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

Ba3oBble Jijornueckue 1eicTBUA:

. BBISIBIISITH U XapaKTePU30BaTh CYIIIECTBEHHbIE IPU3HAKA OOBEKTOB (SIBJICHUIN);

. yCTaHABJIMBATh CYIIECTBCHHBIH TNpHU3HAK KiIacCU(UKAIIMU, OCHOBAHUS IS
000011IeHUS U CpaBHEHUS,

. BBISBJISITh 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B paccMaTpHBaeMbIX (akTax,
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JAHHBIX U HAOJIOICHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

. BBISIBIIATH MPUINHHO-CIICJICTBEHHBIE CBS3H TP U3yUYCHUN (PU3NUCCKUX SBIICHUN
U TPOILIECCOB, JEJIaTh BBIBOJBI C HCIOJb30BAHUEM JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOYEHUH, BBIJIBUTATh TUTIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUYNH;

. CaMOCTOSTENIbHO BBIOMpaTh CMOCO0 pelieHus y4eOHOM ¢Gu3HUecKoi 3amayu
(cpaBHEHHE HECKOJIbKMX BapUaHTOB PEIIEHHUSA, BHIOOp HamOoliee MOAXOISIIETO C y4ETOM
CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbcKue 1eiicTBUS:

. MCII0JIB30BATh BOIPOCHI KaK UCCIIEA0BATEIbCKUN HHCTPYMEHT ITO3HAHNUS;

. IPOBOJUTH II0 CAMOCTOSITENBHO COCTABICHHOMY IIJIAHY OIBIT, HECIIOKHBIN
(du3znyeCKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAHUE (PU3UUECKOTO SIBJICHMUS;

. OLICHMBATh HA MPUMEHUMOCTb M JIOCTOBEPHOCTh MH(OPMAIUIO, TOJIYYEHHYIO B
XOJI€ UCCIIEIOBAHUS NN DKCIIEPUMEHTA;

. CaMOCTOSITENIbHO (pOpMyJIMpOBaTh OO0OOILIEHHS M BBIBOABI 10 pe3yjibTaTaM
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIICJOBAHMS;

. MIPOTHO3MPOBATh BO3MOKHOE JalbHEIIee pa3BUTHE (PU3UUECKUX MPOIIECCOB, a

TaK)Ke BBIIBUTATh MPEATOI0KEHHS 00 UX Pa3BUTHH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

PabGora ¢ nnpopmanueii:

. MPUMEHSITH PAa3JIMYHbIE METO/IbI, THCTPYMEHTBI U 3aIIPOCHI MPU MTOUCKE U 0TOOpe
uH(OpPMAIUU WIH JAHHBIX ¢ YYETOM IPEIJIOKEHHON yueOHOM Pu3nyeckom 3a1aqu;

. aHAJIU3UPOBaTh, CHUCTEMATU3UPOBaTh W HUHTEPHPETUPOBATH HH(OPMALIUIO
Pa3IMYHBIX BUIOB U (HOPM TPE/ICTABICHHUS,

. CaMOCTOSITEIIbHO BRIOUPATh ONTUMAIBHYIO (POpMY TIpE/ICTaBlIeHUsS HHPOpMaIIUn
U WUIIOCTPUPOBATh peIllaeMble 3aJayll HECIOXHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KoMMyHuKaTHBHBIC YHHBeEpPCaJIbHbIC y4eOHbIE JeHCTBUA:

. B X07i¢ 00CY>KJIeHUsI yueOHOTro MaTepuaia, pe3yibTaToB Ja00OpaTOpPHBIX padOT U
IPOEKTOB 3aJaBaTh BOMNPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl M BBICKAa3bIBaTh WJEH,
HAalleJICHHbIE Ha PeLleHUE 33/1a4u U MOJIepKaHue OJ1aroxkesaTeIbHOCTH OOIIECHNUS;

. COIOCTABJISITh CBOM CYXAECHUS C CYXKICHUAMHU APYTUX YYaCTHHKOB JIHAJIOra,
0OHapyKUBATh PA3IMUNE U CXOJCTBO MO3UITHIA;

. BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

. MyOJIMYHO TIPENICTABISATh PE3YJIbTAThl BBIMOJHEHHOTO (DU3UYECKOTO OTBITA
(PKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

. MOHUMaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W HWHIAWBUAYaJTbHOU

paboThI PU PENICHUH KOHKPETHOU (PU3UYIECKO TIPOOIEMBI;
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. IIPUHUMATH IEJIM COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATH JACHCTBUS 10 €
JTOCTIDKCHHIO: PACIIPEICNIATh POJH, OOCYX)AaTh MPOIECChl W PE3yIbTaThl COBMECTHOU
paboThI, 06001IaTh MHEHUST HECKOJIBKHX JTFO/ICH;

® BBIITIOJIHATH CBOIO YacCTb pa6OTBI, A0CTUTaA KAa4YCCTBCHHOI'O PE3ylibTaTra II0
CBOCMY HaIIPaBJICHHUIO U KOOPAWHUPYA CBOU I[CﬁCTBPISI C APpYI'uMH 4JICHAMHU KOMAaH/bI;
° OLCHUBATHL Ka4CCTBO CBOCIO BKJIaJda B O6HII/H>'I IPOAYKT IIO KPHUTCPUIAM,

CaMOCTOSITEJIbHO C(HOPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHUS.

PerynasiruBHbIe YHHMBepcaJbHble yueOHbIe AeiicTBUA CaMoopraHu3anms:

. BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U yUEOHBIX CUTYyalUsIX, TPEOYIOIINX

JUI pelieHus: GU3NYECKUX 3HAHU;

. OPUEHTUPOBATBCA B PA3IMYHBIX  [IOAXOJAX  IIPUHATHA  PELICHUU
(MHAMBUAYAJIbHOE, IPUHATUE PEIICHUS B TPYIIIE, IPUHATUE PEILICHUI TPYIIION);

. CaMOCTOSTENIbHO COCTABJIATh aJITOPUTM pPEIICHUS (PU3NUECKOM 3a/1a4u UITU TIJIaHa
UCCIIEIOBaHMUSI C YYE€TOM HMEIOLIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh IIpeJIaracéMble BApUaHThl PELLICHU;

. JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIIICHUE.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIA HHTEJJIEKT:

. JaBaTh aJICKBaTHYIO OLEHKY CUTYAallMH U MPEAJIaraTh IJIaH €€ N3MECHECHHUS;

. OOBSACHSTH MPUYUHBI IOCTHKEHUS (HETOCTUKEHUS) pe3yJIbTaTOB JACATEIHHOCTH,
JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

. BHOCHUTh KOPPEKTHBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBINOJHEHUS

(U3MYECKOro HUCCIEAOBAHMS WM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
MU3MEHUBIIUXCS CUTYallUl, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYIHOCTEH;

. OLICHMBATh COOTBETCTBHUE PE3YJIbTaTa LEIH U YCIOBHSIM;

. CTaBUTh ce0sl Ha MECTO JAPYTOro 4esjoBeKa B XOJ€ CIOpa WM JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBbBI, HAMEPEHUS U JIOTUKY JAPYTOro;

. pU3HABaTh CBOE MPaBO HA OMIMOKY MpHU pelieHud (HU3UYECKUX 3a7ad WU B
YTBEPKACHUSIX HA HAYYHBIEC TEMBI U TAKOE K€ MIPABO APYTOro.

HPEIMETHBIE PE3YJIbTATBI

K xonIty oOydenus B 7 Kjiacce IpeIMETHBIE PE3yIbTaThl Ha 0230BOM YPOBHE JOJIKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIINXCS YMEHUI:

. UCIIOJIB30BaTh TOHATHS: (DH3WYECKUEe W XUMUYECKHUE SIBICHHS, HaOIIOICHUE,
DKCIIEPUMEHT, MOJECINb, THUIIOTE3a, CIUHUIIGI (U3MYECKUX BEIMYMH, aTOM, MOJICKYJIa,
arperaTHble COCTOSIHHMSI BelecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOe
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JIBHKCHHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, psSMOJIMHEHHOE), TpaeKTopus,
paBHOJACHCTByIOMas cwia, jaedopmanus (ympyras, IUIacTHYECKas), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

. pasnuyath sBiIeHUS (Aud@dy3us, TEIIOBOE MBM)KCHHE YACTHI[ BEIIECTBA,
pPaBHOMEPHOE JBIKCHHE, HEPABHOMEPHOE JIB)KCHHE, HWHEPIUs, B3aUMOJCHCTBHE Tell,
paBHOBecCHE TBEPABIX TEJ C 3aKPEIIEHHON OChIO BpaIllCHHMS, TIepeada JaBJICHHUs TBEPIbIMU
TeJaMu, JKUJIKOCTSAMH M Ta3aMH, aTMOChEpHOE [aBlICHWE, TUTABaHUE TeJ, MPEBPAIICHUS
MEXaHUYECKON AHEPIruM) MO OMHCAHUIO UX XAPAKTEPHBIX CBOICTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

. pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (DU3NUYECKUX SBJICHUN B OKPYKaroIIeM
MHpE, B TOM 4YHCIIe (PU3UYECKUE SIBJICHUS B MPUPOJIC: MPUMEPHI IBMKEHUS C Pa3IUIHBIMHU
CKOPOCTSIMM B >KUBOM M HEKUBOUM MPUPOJE, NEUCTBUE CUJIbI TPEHUS B PUPOJE U TEXHUKE,
BIIMSIHUE aTMOC(EPHOrO JABJICHHUS HA >KMBOM OpPTraHU3M, IUIaBaHWE PbIO, phluaru B TeEJe
YeJIOBeKa, IIPU OTOM IIEPEBOJUTh IMPAKTHUYECKYI0 3aJadyy B Y4YeOHYIO, BBIACIATH
CYIIICCTBEHHBIC CBOMCTBA (IIPU3HAKU) (PU3NUECKUX SBIICHUIA;

. ONUCHIBATh H3YUYCHHBIC CBOWCTBA TEJ U (PU3UYECKUE SBJICHUS, HCIOJIb3YS
dbuznyeckue BeIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEIIECTBA, BpPEMsi, MyThb, CKOPOCTH,
CpeIHsIsl CKOPOCTh, CHJIa YIIPYIOCTH, CHJIa TSDKECTH, BEC TeJla, Cujla TPEHUs], JaBJICHHUE
(TBEpHOTO TeNa, )KUIKOCTH, Ta3a), BRITAJKUBAIOIIAS CHUJIa, MEXaHUYECKasi paboTa, MOIITHOCTD,
TIJICYO CUJIbI, MOMEHT CHJIBI, KO3 (MUITMEHT MOJE3HOTO JeHCTBUS MEXaHU3MOB, KHHETHYECKAs
U TMOTEHIMaJIbHAS AHEPIHsi), MPU ONUCAHWUU MPABUIBLHO TPAKTOBATh (PU3UYECKUM CMBICT
UCIIOJIB3YEMbBIX BEIMYMH, UX O0O3HAUCHMS] U €AUHULIBI (PU3MYECKUX BEIUYMH, HAXOAUTh
(dhopMyJIBI, CBA3BIBAIOIINE JAHHYIO (DU3UUYECKYIO BEIMYMHY C IPYTUMHU BETUIMHAMU, CTPOUTH
rpadKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUSCKUX BEITUYNH;

. XapaKTeprU30BaTh CBOMCTBA TeJ, (U3UUYECKUE SIBJICHUS U MPOIECCHI, UCTIONIb3YS
npaBWiia CJIOXKEHUS CUi (BAOJb OJHOM mpsmoii), 3akoH ['yka, 3akonH Ilackans, 3akoH
Apxumesna, IpaBUIo paBHOBecUs phiuara (0J0Ka),

«30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHUH, ITPU FTOM
JlaBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA U 3aMUCHIBATh €70 MATEMATUYECKOE BHIPAXKEHUE;

. OOBSICHATH (PUBHYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TEJ, B TOM UYUCIIC U B
KOHTEKCTE€ CHUTyalluid NPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISBISATh MPUUYUHHO-
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE M3 1—2 JIOTMYECKHX IIaroB ¢ Omopou Ha 1-2
W3YYEHHBIX CBOMCTBA (DU3UYECKUX SIBICHUHN, (U3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

. pemath pacyéTHble 3a1aud B 1—2 NEUCTBUA, UCTOJB3Ys 3aKOHBI U (POPMYJIBI,
CBsI3bIBatONME (PU3MUECKUE BEJIMYMHBI: HA OCHOBE aHajiM3a YCJIOBHS 3a/laud 3alliChIBaTh
KpPaTKOE YCJIOBHE, MOJICTABIATh (PU3UYECKUE BEIMYUHBI B (JOPMYIIBI U TIPOBOJUTH PACUETHI,

21



I'ocynapcTBeHHOE aBTOHOMHOE HETHIIOBOE 00pa3oBaTeibHoOe yupe:xkaenne CBepajoBCcKoil 00J1acTH
«I'yOepHaTOpCKHUi JHLe»

HAaXOJUTh CIIPABOYHbIC JaHHBIE, HEOOXOJUMBbIC I pEHIeHUs 3a/lay, OIlICHUBATh
PEANMCTUYHOCTh MOJYYEHHON (PU3UUECKON BEINYUHBI;

. pacno3HaBaTh NpoOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh MPHU MOMOIIN (PU3HYECKUX
METO/IOB, B ONHMCAHUH HCCIEAOBAHUS BBIIEIATh MPOBEPSEMOE MPEANOIOKEHUE (TUTIOTESY ),
pasnuyaTh U UHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTaT, HAXOUTh OMIMOKHU B X0JI€ OIbITA,
JI€JIaTh BBIBOJIBI TIO €70 PE3YJIbTATaM;

. MIPOBOAMTH OMBITH MO HAOMIONECHUI0 (U3NYECKUX SBICHUM WM (PU3NIECKUX
CBOMCTB Tel: (pOpMyIHpOBaTH MpPOBEpsiEMbIE MPEANOJIOKEHHS, COOMpPaTh YCTAaHOBKY U3
MPEJI0KEHHOTO 000PYI0BaHHUSI, 3alIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BHIBOJIBI;

. BBITIOJIHATH MPSAMbIE U3MEPEHUS] PACCTOSHMS, BPEMEHHU, MAacChl Tela, 00béMa,
CHJIBI ¥ TEMIIEPATYPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U LIU(PPOBBIX TPUOOPOB, 3aITUCHIBATH
MoKa3aHusi NpruOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUH;

. MPOBOJIUTh HCCIIEJOBAHUE 3aBUCUMOCTU OJHOW (DU3MYECKON BETUYUHBI OT
JIpYyrol C HCHOJIb30BAaHUEM TPAMBIX HU3MEPEHUHN (3aBUCUMOCTH IyTH PaBHOMEPHO
JOBWKYILErocs Tejaa OT BPEMEHU JBUKCHUS TEJla, CUJIbI TPEHUS CKOJIBKEHMS OT Beca Tela,
KauyecTBa OOpabOTKH MOBEPXHOCTEH TEN M HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOIIAIN
COIIPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT YIJIMHEHUS NPYKUHBI, BBITAIKABAIOIIEH CHJIBI
0T 00béMa MOrpyXEHHOM 4YacTU Tejla U OT IUIOTHOCTH KUIKOCTH, €€ HE3aBUCUMOCTU OT
IUIOTHOCTU TeJjla, OT TIyOWHBI, HA KOTOPYIO NOTPYKEHO TEJIO, YCIOBUH IJIaBaHWs TeJ,
yCIJIOBUI paBHOBECHS pblyara 1 0JI0KOB), y4acTBOBAThH B

IJIAHUPOBAHUM Y4e€OHOTO UCCIEIOBaHUs, COOUpaTh YCTAHOBKY U  BBINOJHATH
U3MEpPEHUs, Cleays TMPEeIJIOKEHHOMY IIIaHy, (UKCUPOBATh PE3yJbTaThl TMOJYyUYEHHON
3aBUCUMOCTH (PU3MUYECKUX BEIWYUH B BUJE MPEIJIOKEHHBIX TaONHIl U TpaHUKOB, JeNaTh
BBIBOJIBI 110 PE3YJIbTATAM UCCIICIOBAHNS;

. MPOBOAUTH KOCBEHHBIE U3MEPEHUS (DU3UUECKUX BEJIMYUH (IJIOTHOCThH BEIIECTBA
YKUJIKOCTH U TBEPAOTO TeNa, CUjla TPEHUS CKOJIBXKEHHUS, TaBJICHUE BO3/1yXa, BHITAIKMBAIOIIAS
cuia, IEUCTBYIOIIAs Ha MOTPYKEHHOE B )KUJKOCTD TEJIO0, KOI(PPHUITUEHT MOJIE3HOTO ACUCTBUS
MPOCTBIX MEXAHU3MOB), CJIEAYS MPEAJIOKEHHON HHCTPYKIMU: TIPU BBIOJIHEHUHA U3MEPEHUIN
coOMpaTh IKCIEPUMEHTATBHYIO YCTAHOBKY M BBIYHUCIISTh 3HAUCHUE UCKOMOW BEJTMYMHBI,

. coOnoIaTh NpaBUiia TEXHUKA OE30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
obopynoBaHUEM;
. yKa3bIBaTh MPUHLUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKMX YCTPOMCTB: BECHI,

TEPMOMETP, TUHAMOMETP, COOOIAIOIIMECS COCYIbl, OapoMeTp, phiuar, MOJBIKHBIA U
HETIOIBIKHBIN OJI0K, HAKJIOHHASI TNIOCKOCTH;

. XapaKTeprU30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOMCTB € OMNOpOM Ha UX omnucaHus (B TOM 4YHUCJE: NOAIIMIHUKH, YCTPONCTBO
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BOJIONIPOBO/IA, THIPABIMYECKUN TIpecCc, MaHOMETpP, BBICOTOMEp, TIOPIIHEBON Hacoc,
apeoMeTp), WCMONB3Yys 3HAHUS O CBOWCTBAX (PH3WYECKUX SBICHUA W HEOOXOIUMBIE
bu3ndecKue 3aKOHBI M 3aKOHOMEPHOCTH;

. MIPUBOANTH MPUMEPHI (HAXOAUTh HWH(POPMAIMIO O TPHUMEPax) MPaAKTUIECKOTO
UCTIONB30BaHUsl (U3MYECKUX 3HAHUM B TOBCEAHCBHOW JKU3HU JJIsi  OOECICUYCHUS
Oe3omacHOCTH MpU 00paIleHuH ¢ MPUOOPAMU U TEXHUYECKIUMH YCTPOHCTBAMHU, COXPAHECHUS
3JI0OPOBBS M COOJTIOJIEHHUSI HOPM DKOJIOTUYECKOTO TMOBEACHHS B OKPY Kalolel cpee;

. OCYIIECTBIISITH OTOOP HCTOYHUKOB HH(popMmalny B IHTepHETE B COOTBETCTBUU C
3aJlaHHBIM TTOMCKOBBIM 3aIlpOCOM, Ha OCHOBE WMEIONIUXCS 3HAHUW W MyTEM CPaBHCHHSI
Pa3IMYHBIX HCTOYHUKOB BBIICTSATH HH(DOPMAIINIO, KOTOpasl SBISETCS MPOTUBOPEUNBOMN WITH
MOKET OBITh HEJIOCTOBEPHOM;

. WCIIOJIB30BaTh IPU BBITIOJIHCHWHM YYEOHBIX 3aJlaHWA HAYYHO-TIOMYJISIPHYIO
JTUTEPATYPY PU3HUECKOTO COJEPIKaHMsI, CIIPABOYHBIEC MaTEPHAIIbI, peCypchl ceTn MHTEepHeT,
BIAJCTh MpUEMAMH KOHCIIEKTUPOBAHUSI TEKCTa, rpeoOpazoBaHuss UHGOPMAIMA U3 OJIHOU
3HAKOBOM CUCTEMBI B JIPYTYIO;

. co37aBaTh COOCTBEHHBIC KPAaTKUE MUCHMEHHBIE M YCTHBIE COOOIICHHSI HA OCHOBE
2-3 UCTOYHUKOB HH(pOpMAIUK (U3UIECKOTO COJICPKAHMS, B TOM

qucie MyOJMYHO JIeNaTh KPaTKUE COOOIIEHUS O pe3yibTaTaX MPOEKTOB UIU YUEOHBIX
UCCIIEIOBAaHU, IPU 3TOM IPaMOTHO MCIOJIb30BaTh N3YUEHHBII NOHATUWHBIN anmapar Kypca
(bU3UKH, COIPOBOXKIATH BHICTYIIJICHHE MPE3EHTALIUEH;

. MPU  BBIMOJHEHUM YUYE€OHBIX TIPOCKTOB U HCCIEAOBaHUN pacrpenessiTh
00SI3aHHOCTH B TPYyINIleé B COOTBETCTBUU C IMIOCTaBJICHHBIMH 3a/ladyaMH, CIEIUTh 3a
BBITIOJIHCHUEM I1JIaHa JICUCTBUH, aJIEKBATHO OIIEHUBATh COOCTBEHHBIN BKJIA]] B ICSITEIILHOCTD
TPYMNIbl, BBICTpAaWBaTh KOMMYHHMKATUBHOE  B3aUMOJEHCTBHE, YYUTHIBasE MHEHHUE
OKpY>KarOIHX.

K koniy oOyuenus B 8 kijlacce mpeMeTHbIE pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

. MCIIOJIB30BATh IMOHATHS: Macca v pa3Mepbl MOJIEKYJI, TEINIOBOE ABUKEHUE ATOMOB
U MOJICKYJ, arperatHbleé COCTOSIHUSI BEIECTBa, KpHUCTAUNIMUYEeCKue M amopdHbie Tena,
HACBIIICHHBIA M HEHACBIIIEHHBIM Map, BJIAXHOCTh BO3/AYyXa, TEMIIEpaTypa, BHYTPECHHSS
DHEPrusl, TEMJIOBOM JBUTATENb, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsill, JIEKTPUUECKOE TOJIE,
MPOBOJAHUKH U TUDJICKTPUKHU, TIOCTOSIHHBIN AJIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

. paznuyuath SBJICHUA (TEIJIOBOE pACIIMPEHHE M CKaThe, TeIvionepeaaya,
TEIJIOBOE PAaBHOBECUE, CMAuYMBAHHUE, KAlWUIAPHBIC SBJICHUS, UCHAPEHUE, KOHACHCAIIUA,
TIJIaBJICHUE, KpUCTAJIU3AIUS (oTBepAeBaHUE), KUIIEHNUE, Teronepeaaya
(TerI0MPOBOHOCTh, KOHBEKIIUS, U3JIyYEHHUE), JIEKTPU3ALIMUS TEJ, B3aUMOJECHCTBUE 3aPsI0B,
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NEUCTBUSL DJIEKTPUUECKOIO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aUMOJEHCTBUE MAarHUTOB,
JNEHUCTBHE MArHUTHOIO TOJII Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsT MHIYKLUS) I10
OMNMCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OMNBITOB, JEMOHCTPUPYIOIIUX JTaHHOE
duznyeckoe sBICHUE;

. pacrno3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYKAIOLIEM
MUpE, B TOM 4ucCle (U3MYECKHE SBJICHUS B IPHUPOJIE: MOBEPXHOCTHOE HATSKEHHE U
KaWUISIPHBIE SBJICHHS B IPUPOJE, KPUCTAIUIBI B IPUPOAE, n3aydyeHne CollHIa, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl, 00pa3oBaHME pOCHI, TyMaHa, UHEs, CHEra, 3JIEKTPUYECKUe
SIBJIEHUS B aTMOC(epe, dJEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T0JI€ 3eMJIH, Ipeid
IOJIFOCOB, POJIb MarHUTHOTO MOJI JJI JKM3HM Ha 3eMJje, MOJIIPHOE CHUSHUE, IPU ITOM
NEPEeBOAUTh MPAKTUYECKYIO 3aJady B Yy4eOHYIO, BBIICIATH CYILIECTBEHHBIE CBOICTBa
(npu3Haku) GU3NYECKUX SBICHMII;

. ONKCHIBATh W3YYEHHBIE CBOMCTBAa Te€l M (PU3MYECKUE SIBIEHUS, HCIOJIb3YS
¢usznyeckue BETUYMHBI (TeMIiepaTypa, BHYTPEHHSISI JHEpIHsi, KOJUYECTBO TEIUIOTHI,
yAEJIbHAsI TEINIOEMKOCTD BELIECTBA, YI€IbHAs TEIIOTA

IJIaBJICHUS, YJENbHas TEIIoTa MapooOpa3oBaHus, yJelbHas TEIIOTa CropaHus
TOIUIMBA, KOA(Q(ULUMEHT TNOJE3HOTO JCHCTBUS TEIUIOBOM MalllMHbI, OTHOCHUTEIbHAS
BJIQXKHOCTh BO3/lyXa, JJIEKTPUYECKHM 3apsl, CHJIA TOKA, JJIEKTPUYECKOE HAaNpsUKEHHE,
COINPOTHUBIIEHUE MPOBOAHMKA, YJIEIbHOE CONPOTUBJICHHME BEIIECTBA, pabdoTa U MOILHOCTb
AIEKTPUYECKOTO0 TOKA), MPU ONHCAHMHM MPABWIBHO TPAKTOBaTh (U3HUECKUH CMBICI
UCIIOJIb3yEMbIX BEIMYMH, OOO3HAUEHUS W EAUHUIBI (PU3UYECKUX BEJIMYMH, HAXOIUTh
(bopMyJibl, CBA3BIBAIOLIUE JAaHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMHU, CTPOUTD
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUUNH;

. XapaKTEepHU30BaTh CBOICTBA Tel, (PU3NUYECKUE SIBJICHUS U MPOLECCHI, UCIOIb3YS
OCHOBHBIE MOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOCHHUSI BEILIECTBA, MPUHLIUIL
CYNEpIIO3ULIMH T0JIeH (Ha KaUeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apA/a, 3aKkoH OMa J71s
ydacTka Lenu, 3akoH JDxoyns—JIeHna, 3akOH COXpaHEHWs SHEPIMH, IPU 3TOM JaBaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aIIUCHIBATH €0 MaTEMaTHUECKOE BhIPAXKECHUE;

. OOBACHATH (PU3UUECKUE MPOILIECCHl M CBOMCTBA TEJ, B TOM UUCIIE U B KOHTEKCTE
CUTyalMil MNpPaKTUKOOPUEHTUPOBAHHOIO XAapaKTepa: BBIABISATh MNPUYUHHOCIEICTBEHHbBIE
CBSI3M, CTPOUTH OOBSICHEHHE W3 1—2 JOrMYecKHxX IIaroB ¢ OMOpod Ha 1-2 HM3y4YEHHBIX
CBOMCTBA (pU3UYECKUX SBICHUHN, GPU3MUECKIX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pemiath pacyéTHbIe 3a7aud B 2—3 OEHCTBUS, HUCIOJIBb3Ys 3aKOHBI U (HOPMYIIHI,
CBA3bIBaIOIIME (DU3UUECKME BEJIMYMHBI: HA OCHOBE aHajiu3a YCJIOBHS 3aJauyM 3aluChIBATh
KpaTKOE yCJIOBUE, BBISABISATh HEAOCTATOK JAHHBIX JJIS PEIICHUS 3aa41, BHIOMPATh 3aKOHBI U
(bopMyIibl, HEOOXOAUMBIE I €€ peleHHs], IPOBOAUTH PAacU€Thl M CPABHUBATH MOJYyUYEHHOE
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3HaYeHUE (PU3NYECKON BEJITUUMHBI C U3BECTHBIMU JJAHHBIMU;

. pacno3HaBaTh NpOOJIEMbI, KOTOPbIE MOXKHO PEIIMTh HMPHU MOMOIIN (PU3HUYECKUX
METO/IOB, WCIIOJb3Ysl OMHCAHUE HMCCIEIOBAaHUS, BBIACIATh MPOBEPAEMOE MPEANOIOKEHUE,
OLICHUBATh NPABUIBHOCTD MOPSAKA TPOBEACHHS HCCIIEOBAHUS, 1€JIaTh BHIBOBL;

. IPOBOJIUTH OIBITHI [0 HAOJIOJCHUIO (PU3NYECKUX SBICHUM WIN (PU3NUECKUX
CBOMCTB Ten (KaNmWUISIPHbIE SBJICHUS, 3aBUCUMOCTb JABJIEHMS BO3JyXa OT €ro o0béma,
TEMIIEpaTypbl, CKOPOCTH IPOLIECCA OCTBIBAHMS W HArpeBaHMs MpPU H3IYyYEHUU OT LBETa
U3ITy4aroniei (MOrJIOMIAIIE) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUsS BOABI OT TEMIIEPATYPbI
KUIAKOCTH M IUIOIAAM €€ TOBEPXHOCTH, DJJEKTpU3alMs Tel M B3aUMOJCHCTBHE
WIEKTPUYECKUX  3apsA0B, B3aWMMOJCHCTBHE IOCTOSHHBIX MArHUTOB, BH3yaJId3alus
MarHUTHBIX NOJIEH TOCTOSIHHBIX MAarHUTOB, ACHUCTBUS

MarHuTHOTO TIIOJIS1 HAa TPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMArHWTa, CBOMCTBA
AJIEKTPOJIBUTATENSI TIOCTOSTHHOTO TOKa): (pOpMyJIHMpOBaTH MPOBEPAEMbIEC MPEANOI0KEHUS,
coOupaTh YCTaHOBKY U3 TMPEAJIOKEHHOTO0 OOOpYJIOBaHUS, OIMUCHIBATH XOJ ONbITA U
bopMyJIHMpPOBATH BHIBOBI,

. BBITIOJIHATH TIPSAMBIC WU3MEPCHHUS TEMIIepaTyphbl, OTHOCHUTEIHHOW BIAKHOCTH
BO3/lyXa, CUJIbI TOKA, HAMPSDKEHUSI C UCIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB
(bu3HYeCKUX BEIUYHH, CPABHUBATD PE3YJIbTAaThl U3BMEPEHUI C yUETOM 3aJaHHOM aOCOTIOTHON
MOTPENTHOCTH;

. MIPOBOJIUTh KCCIICIOBAHNWE 3aBUCHUMOCTH OJHOW (DU3UYECKOW BEITUYMHBI OT
JPYTOH C MCIIOIB30BAHUEM TPSMBIX H3MEPEHUH (3aBHCHMOCTD CONTPOTHUBIICHUS IMPOBOTHUKA
OT €ro JJIMHBI, TUIOMIAJN TOMEPEYHOrO CEUEHUS U YICIHHOTO COMPOTHBIICHHS BEIIECTBA
MPOBOJIHUKA, CUJIBI TOKA, WAYIIETO Yepe3 MPOBOJHHK, OT HAMPSIKCHUS HA TPOBOIHUKE,
UCCIIEIOBAaHUE TIOCTEOBATEIbHOIO W TapajuIeIbHOTO COCIUHEHHH MPOBOJIHHUKOB):
TJIAHUPOBATh HCCIEAOBAHWE, COOMPATh YCTAHOBKY M BBIMOJHATH HM3MEPEHUS, CIEIys
MPEIIOKEHHOMY TUTaHY, (DUKCHUPOBATh PE3YyJbTaThl MOJYYEHHON 3aBHUCHMOCTH B BHJIC
TabnuIl ¥ rpaUKOB, AEJIaTh BHIBOJBI 110 Pe3yJIbTaTaM UCCIEIOBAHMUS;

. POBOJUTh KOCBEHHBIE M3MepeHus (U3MYECKUX BeduuuH  (yJIenbHas
TEIJIOEMKOCTh ~ BEIIECTBA, CONMPOTUBIIEHWE TPOBOAHWKA, paboTa ©  MOIIHOCTH
AJICKTPUYECKOTO TOKA): IUIAHUPOBATh HW3MEPEHHs, COOHMpaTh OAKCICPUMEHTAIBHYIO
YCTaHOBKY, CIICYsl MPEI0KEHHON MHCTPYKIIMH, U BEIYUCIISITh 3HAYCHUE BEJTUIUHBL;

. coOo/IaTh TpaBWJIa TEXHUKA OE30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
obopynoBaHUEM;
. XapaKTEPHU30BaTh MPUHIIMITBI ACHCTBUS MU3YYCHHBIX MPUOOPOB M TEXHUYECKHUX

YCTPOMCTB C OMOPOI HA UX OMUCAHUS (B TOM YHCJIE: CUCTEMA OTOILICHHS IOMOB, TUTPOMETD,
napoBasi TypOWHa, aMIepMeTp, BOJBTMETP, CUETYMK DJIEKTPUUECKOW HDHEPTHUH,
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AJIEKTPOOCBETUTENBHBIE  NPUOOPBI, HArpeBaTENIbHBIE  AJIEKTPONPUOOPHl  (TIpUMEpHI),
AIEKTPUYECKUE MPENOXPAHUTEIH, FIEKTPOMATHUT, 3IEKTPOJBUraTEdb MOCTOSHHOIO TOKA),
UCTIONB3YSl 3HAHMS O CBOMCTBAX (PU3MUECKHX SBICHUH MU HEOOXOAUMBIE (DU3HUECKUE
3aKOHOMEPHOCTH;

. pacrno3HaBaTh NPOCTbIE TEXHUUECKHUE YCTPONCTBA U M3MEPUTENbHBIE TPUOOPHI
[0 CX€MaM M CXEMaTUYHbIM PUCYHKaM (KMJKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETD,
TUTPOMETP, ABUTATENIb BHYTPEHHETO CTOPAHMS, 3JIEKTPOCKOI, PEOCTAT), COCTABISATh CXEMBI
IEKTPUYECKUX LENEN C MOCIEI0BATEIbHbIM U MapAJUIEIbHBIM COCIUHEHUEM 3IIEMEHTOB,
pasnuyas yclIoBHbIE 0003HAUEHHS 3JIEMEHTOB JJIEKTPUUECKUX LIETIEH;

. IPUBOJUTH MPUMEPHI (HAXOAUTH HH(POPMAIMIO O MPUMEpax) MPAKTUYECKOTO
WCIIOJIB30BaHUS  (PM3WYCCKUX 3HAHWA B TIOBCEAHCBHOW JKM3HU JUIsI OOECIeYCHUS
0€30macHOCTH MPU OOPAMICHUN ¢ IPUOOPAMH M TEXHUYESCKUMHU YCTPOWCTBAMHE, COXPAHCHUS
3JI0POBBS M COOJIIOJICHUSI HOPM SKOJIOTUYECKOTO MOBEJICHUS B OKPY KAIOIICH Ccpejie;

. OCYIIECTBIIATH MOUCK HH(pOopMaluu pusudeckoro coaepxanusi B IntepHere, Ha
OCHOBE MMEIOIINXCS 3HAHUN U MTyTEM CPAaBHEHHS JTOTOJHUTEIBHBIX UCTOYHUKOB BBIJICIATH
nH(OPMAITHIO, KOTOPAs SBISICTCS POTUBOPEUYUBON UITH MOKET OBITh HEJTOCTOBEPHOM;

. UCIIOJIb30BaTh TMPHU BBINOJHEHUU YYEOHBIX 3aJaHUN HayYHO-TIOMYJISIPHYIO
JUTEPATYPY PU3UUECKOTO COJIEPKAHMS, CIIPABOYHBIE MaTEpHalIbl, pecypchl cetu MuTepHer,
BIAJCTh MpUEMAMH KOHCIEKTUPOBAHUSI TEKCTa, rnpeoOpazoBaHuss UHGOPMAIMA U3 OJIHOU
3HAKOBOW CHCTEMBI B APYTYIO;

. co3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U KPaTKUE YCTHBIE COOOIIEeHUsI, 00001as
UH(OPMAITUI0O U3 HECKOJbKMX HWCTOYHUKOB (DU3HUECKOTO COJEp)KaHUS, B TOM YHCIE
nyOJMYHO TIPEACTABIATH PE3YIbTaThl IPOSKTHONW WIIM MCCIEAOBATEIbCKOM JESTEIHHOCTH,
Ipy 3TOM TPAMOTHO HCIIOJIH30BaTh W3YUYCHHBINH TOHATHHHBIA ammapaT Kypca (QU3UKH,
COTIPOBOXK/IAaTh BBICTYIUICHHE MPE3CHTAIINCH;

. TP BBITIOJTHCHUH YYCOHBIX MPOEKTOB M UCCIICAOBAHMMA (PU3UIECKUX MTPOIIECCOB
pacrnpenenaTb 003aHHOCTH B TPYTIE B COOTBETCTBUU C TIOCTABJICHHBIMU 33]]a4aMHU, CIICIUTh
3a BBINIOJIHEHWEM TUIaHA JEUCTBUI W KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBATH
COOCTBCHHBIM BKJIAT B JIEATCILHOCTh TPYIIBI, BBICTPAaUBATh KOMMYHUKATHBHOE
B3aMMOJICUCTBHE, MMPOSBIISS TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.

K xonity obyuenus B 9 kiacce nmpeaMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMHUPOBAHHOCTH y 00YUAIOIINUXCS YMEHUI:

. MCIIOJIh30BaTh TOHATHS: CUCTEMa OTCUéTa, MaTepHaIbHAS TOYKA, TPACKTOPUS,
OTHOCHUTEILHOCTh MEXaHWYECKOTO JIBIDKCHHs, aedopmanus (ympyras, IUIaCTHYECKas),
TPEHHUE, MEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh U TIEPETPY3KH, IEHTP THKECTH,
abCOIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOTO Telia, PaBHOBECHE, MEXaHUYECKUE
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KoJIe0aHUsl U BOJIHBI, 3BYK, NH(PaA3BYK U yJIbTPa3BYK, dJEKTPOMArHUTHBIE BOJIHBI, IIKala
IIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AAIIBHO30PKOCTh, CIIEKTPbl UCITyCKaHUS U
NOTJIOIeHUS, alb(a, OeTa- U raMMa-u3IydeHus, H30TOIbI, SiAepHas YHEPreTHKaA,;

. paznuyaTth SIBICHHS (PAaBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEINHOE
JBUKEHHE, PABHOYCKOPEHHOE MpPSIMOJUHEIHOE MABM)KEHHE, CBOOOJIHOE TMaJeHUE Ted,
PAaBHOMEPHOE JIBUKEHHUE 110 OKPYKHOCTH, B3aUMOJICHCTBHE

TeJl, PEaKTUBHOE JIBIXKEHUE, KOJIeOaTeIbHOE IBUKEHUE (3aTyXalOIUE U BBIHYKICHHBIE
KoJeOaHus), pPE30HAaHC, BOJHOBOE JBW)XEHHE, OTpaKEHUE 3BYyKa, MPSIMOJIMHEHHOE
pacnpocTpaHeHue, OTpaKEHUE U MPEJTOMIIEHUE CBETA, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA,
pasiioKeHre OEeJIoro CBETa B CIIEKTP U CIIOKEHHE CIEKTPAJIbHBIX IIBETOB, TUCIIEPCHS CBETA,
€CTECTBEHHAsl PaJIMOAKTUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO CIEKTpPa H3IYUYEHHUs) IO
ONHUCAHUIO UX XapPaKTEPHBIX CBOMCTB M HAa OCHOBE OMBITOB, JEMOHCTPHUPYIOIIMX JaHHOE
busnUecKoe SBICHHUE,

. pacro3HaBaTh MPOSIBICHUE U3YUYEHHBIX (DU3UUYECKUX SBJICHUM B OKPY’KAIOIIEM
Mupe (B ToM uuciie (U3nyecKue siBJICHUS B MPUPOJE: MPWIUBBI U OTJIMBBI, IBH)KCHUE TUTAHET
ConHeyHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE >KUBBIX OPraHW3MOB, BOCIPUSITHE 3BYKOB
YKUBOTHBIMH, 3EMJIETPSICEHUE, CECMUYECKHUE BOJIHBI, I[yHAMH, 3XO0, [[BETA TEJ, ONTUYECKUE
SBJIICHUSI B TpUPOJE, OHUOJIOTMYECKOE JEHCTBUE BHJIUMOTO, YJIbTPa(UOIETOBOIO U
PEHTI€HOBCKOTO M3TyY€HUU, €CTECTBEHHBIN paJUOAKTUBHBIN (POH, KOCMHUYECKHE ITy4H,
paarMoaKTUBHOE U3TyYCHUE MPUPOIHBIX MUHEPAJIOB, IEUCTBUE PAIMOAKTUBHBIX U3JIyYECHUN
Ha OpraHu3M YeJI0BeKa), IPU STOM NEPEBOAUTH MPAKTUYECKYIO 3a7a4y B YUeOHYIO0, BBIICIISITh
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NYECKUX SBICHUN;

. OMHCHIBATh W3YUYEHHBIE CBOMCTBA Tl M (PU3MUYECKUE SBICHUS, HCIOIb3YS
dbuznyeckre BETUYUHBI (CpeIHsIi WU MTHOBEHHasi CKOPOCTh Tejla TMPHU HEPAaBHOMEPHOM
JBI)KCHUH, YCKOPEHHE, MepeMelleHrne, MyTh, YrioBas CKOPOCThb, CUJIa TPEHHUSA, CHUJa
YOPYrOCTH, CUJIAa TSHKECTH, YCKOPEHUE CBOOOIHOTO MAaJEHUs, BEC Tela, UMITYJbC Tela,
UMITYJIbC CHJIbI, MEXaHW4Yeckas pabdoTa W MOIIMHOCTh, TMOTCHIMAJIbHAS SHEPIHsl Tea,
MOAHSATOrO HAaJl IOBEPXHOCTHIO 3€MJIM, MOTEHUHUAJIbHAS JHEPIHsl CKaTOM MPYKUHBI,
KHMHETUYECKasi DHEPrus, MOJIHAS MEXaHWYeCKasl SHEprus, MepuoJl U 4acToTa KOJeOaHUi,
JTMHA BOJIHBI, TPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, MOKa3aTe/lb MPEIOMIICHUS
Cpenbl), IpU OMMUCAHUU MPABWIIBHO TPAKTOBATH (PU3UUECKHI CMBICI UCTIOIh3YEMbIX BEIMYUNH,
0003HaUEHUA W €IWHUIBI (DU3WYECKUX BEJIUYWH, HAXOAUTHh (OPMYJIIBI, CBS3BIBAIOIINE
JTAHHYI0 (DU3UYECKYIO0 BEIIMYMHY C JAPYTMMH BEJIMYMHAMH, CTPOUTH TpadUKU W3YUECHHBIX
3aBUCUMOCTEN (PU3UYECKUX BEJIMUUH;

. XapaKTepru30BaTh CBOMCTBA TeJ, (U3UYECKUE SIBJICHUS U MPOIECCHI, UCTIONb3YS
3aKOH COXPaHEHUs 3HEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIUI CYNEPIO3UIIMU CHUJ,
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INpUHOUII OTHOCHUTCIBHOCTU FaJII/IJ'IeH, 3aKOHBI HI)I-OTOHa, 3aKOH COXpPaHCHUS HMIIYJIbCA,
3daKOHBbI OTPAKCHUA N HPCIOMIICHUA CBCTA, 3dKOHBI COXPAaHCHUS 3apsAJ0BOIr0 U1 MaCCOBOIO
quCea

OpU SAEPHBIX PEaKUUAX, MPU STOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA M
3aMMUChIBaTh €r0 MAaTEMAaTUYECKOE BBIPAKECHUE;

. OOBSACHATH (PU3UIECKUE MPOIIECCHI M CBOWCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyaIii TPAaKTUKOOPUCHTUPOBAHHOTO XapaKTepa: BBIABISITH MPUYNHHO-CIICICTBCHHBIC
CBSI3U, CTPOUTH OOBACHEHHE M3 2—3 JIOTMYECKUX IIaroB C OMNOpPOM Ha 2—3 H3Y4YEHHBIX
CBOMCTBA (pU3MYECKUX SIBJICHUH, (PU3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;

. pemaTh pacu€THble 3a7a4d (OMUpAIOIIUEcs Ha CUCTEMY W3 2—3 ypaBHEHHUN),
WCITOJIB3YSI 3aKOHBI U (POPMYIIBI, CBS3BIBAIONTHE (DU3UICCKHE BEIMYMHBI: HA OCHOBE aHAJIM3a
YCJIOBHSI 3a/1a4 3aIlMCHIBATh KPATKOE YCIOBHUE, BBIABIIATH HEJOCTAIOIINE MW H30BITOYHBIC
JTAaHHBIE, BEIOMPATH 3aKOHBI M POPMYJIbI, HEOOXOUMBIE SISl PEIICHHUS, IPOBOJIUTH PACUETHI U
OIICHUBATh PEATUCTUYHOCTH MOJYUYEHHOTO 3HAUCHUS (PU3NYECKON BETUYHHBL;

. pacrmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOYKHO PEIINTh MPHU MOMOIIHN (HU3HICCKUX
METOJIOB, WCIIONB3YSl OMHCAaHUE HCCIECIOBAHUS, BBIACIATH IMPOBEPSIEMOE MPEATOI0KCHUE,
OIICHUBATh TMPABWIBHOCTb TOpSAJKA TPOBENCHUS HCCICAOBAHMS, JeiaThb BBIBObI,
UHTEPIPETUPOBATH PE3yJIbTAThl HAOIIOICHUI U OBITOB;

. IIPOBOJUTH OIBITHl MO HAOMIONECHUIO (PU3NYECKUX SIBICHUN WM (PU3NIECKUX
CBOMCTB Ten (M3ydeHHWE BTOpPOTO 3akoHa HpIOTOHA, 3aKOHA COXPaHCHHWS DSHEPTHH,
3aBUCUMOCTh TeproAa KoJieOaHUN MPYKUHHOTO MasTHUKA OT MacChl Tpy3a U KECTKOCTH
NPY>KMHBI W HE3aBUCHUMOCTb OT AaMIUIMTYIbl MaJbIX KoJIeOaHUH, MPSMOIHHEIHOE
pacmpocTpaHEHUE CBETa, paslioKeHHe OeNoro cBeTa B CHEKTP, H3YYCHUE CBOMCTB
M300paKeHUs B INIOCKOM 3€pKajie U CBOMCTB M300paKeHUs MpeIMEeTa B COOMpaIoIIe JInH3e,
HAOJTFOICHHE CIUTONIHBIX M JIMHEHYATBIX CTICKTPOB M3JIYUYEHHUS): CAMOCTOATEIILHO COOMpAaTh
YCTAHOBKY W3 H30BITOYHOTO Habopa 0OOpyJAOBaHUsS, OMHUCHIBATH XOJI OMNbITA M €0
pe3yabTaThl, GOPMYIUPOBATH BHIBO/IBI,

. IPOBOJUTh TMPU HEOOXOJUMOCTH CEPUI0 TMPSMBIX HW3MEPEHHM, Ompeaess
cpeaHee 3HaueHHE U3MepseMoi BeMMUMHBI ((DOKYCHOE PacCTOSTHUE COOMparollel JUH3bI),
000CHOBBIBATh BBIOODP CTIOCO0a U3MEpPEHUs (M3MEPUTEIBLHOTO MTPUOOPA);

. MPOBOJIUTh  WCCIICIOBAHWE  3aBUCUMOCTEH  (PU3MYECKUX  BEIUYUH  C
WCIIOJIb30BAaHUEM  TPSIMBIX HU3MEPEHUN  (3aBUCUMOCTh IYTH OT BPEMEHH TMPHU
PaBHOYCKOPEHHOM  JBIDKEHWHM 0€3 HayaJlbHOM CKOPOCTH, Tmepuoja  KosieOaHui
MaTEMaTHYECKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YTJIa OTPAKCHUS CBETa OT yIJia
nmajcHUusT MW yrja TPeIOMJICHUS OT YyIVIa TaJCHMs): IUIAaHUPOBAaTh HCCIIECIOBaHUE,
CaMOCTOSITEIIbHO COOMpaTh
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YCTaHOBKY, (UKCHpPOBaTh pE3yJbTaThl MOJIYYCHHON 3aBHCHUMOCTH (DU3HUECKUX
BEJIMYMH B BUE TaOnuil U TpaduKOB, IeTaTh BHIBOABI IO PE3yJIbTaTaM UCCIEI0BaAHUS;

. IPOBOJIUTH KOCBEHHBIE U3MEPEHMSI (PU3NUECKUX BEIUYUH (CPENHSAs CKOPOCTh U
YCKOpEHHUE Tejla NpPU PaBHOYCKOPEHHOM JBM)KEHHMM, YCKOPEHHE CBOOOJHOrO MajeHMUS,
KECTKOCTh TPYKUHBI, KOA(PQUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHHueckas pabora H
MOIIIHOCTbh, YaCTOTa M NEPHOJ KOJeOaHW MAaTEeMaTHYECKOro M MPYKMHHOTO MasiTHUKOB,
ONTHUYECKasl CWJIa cOOMparoIlel JMH3bl, PaJUOaKTUBHBIN (DOH): MIIAHUPOBATH U3MEPEHMS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIIOIHITh U3MEPEHMUSL, CIIEAYS IPEATI0KEHHOM
WHCTPYKILIMH, BBIYUCIIATH 3HAYEHUE BEJIMYMHBI U AaHAIM3UPOBATH 101y YEHHBIE PE3YJIbTAThI C
Y4ETOM 3aJJaHHOU MOTPEMIHOCTH U3MEPEHUM;

. coO01aTh NpaBWiia TEXHUKA OE€30MacHOCTH MpH padoTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;
. pa3iauyaTh  OCHOBHBIE IPU3HAKM  U3YYEHHBIX  (U3NYECKUX  MOJEJEH:

MaTepHuaibHas TOYKa, a0COIIOTHO TBEPAOE TENO, TOUYEHUHBIM UCTOYHUK CBETA, JIy4, TOHKAs
JMH3a, IUITAaHETapHas MOJIENb aTOMa, HyKJIOHHAs: MOJIETIb ATOMHOTO $]1pa;

. XapaKTepU30BaTh NMPUHIUIbBI IEHCTBUS U3YUYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOpPOl Ha MX OMMCAHUA (B TOM 4YMCIE: CHUAOMETP, JATUYUKH IOJOKECHHUS,
pPacCcTOsSIHUSL M yCKOPEHUSs, pakeTa, HXO0JIOT, OYKH, IEPUCKOI, (hoToammapar, ONTHYECKHE
CBETOBOJBI, CIIEKTPOCKOII, TO3UMETpP, Kamepa BuibcoHa), UCMONb3ysl 3HAHUS O CBOMCTBAX
(bu3NYECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKHUE 3aKOHOMEPHOCTH;

. UCIIOJIB30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKH M3YyYEHHBIX TEXHHYECKHX
YCTPOMCTB, HM3MEPUTENBHBIX MPUOOPOB M TEXHOJIOTMUECKUX IPOLECCOB IPHU PEUICHUU
y4eOHO-TIPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBI JIJISl IOCTPOCHUS M300pKEHUI B MIIOCKOM
3epKajie U coOuparoien JIH3e;

. MPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALMIO O MPUMEpPax) MPaKTUYECKOIro
UCIONIb30BaHUsl (M3UYECKUX 3HAHUM B TOBCEAHEBHOW JKM3HU JJs oOecredeHus
0e301acHOCTH Npu 00pallleHuH ¢ MPUOOpPaMU U TEXHUUYECKHUMH YCTPOMCTBAMHU, COXPAHEHUS
3JI0POBBS U COOJIIOIEHUST HOPM DKOJIOTUYECKOTO MOBEACHMS B OKPYIKAIOLLIEN CPEAE;

. OCYLIECTBIATh MOUCK MH(popManuu (usnyeckoro cojaep:xkanus B MHTepHere,
CaMOCTOSITENIbHO  (OPMYJIMPYs TOMCKOBBIA 3ampoC, HaxXOAUTh MYTH OMNpPEICIICHUs
JIOCTOBEPHOCTH  TOJy4eHHOM WH(pOpMalMM HAa OCHOBE HMEIOIIMXCS 3HAHUA W
JOTOJHUTENBHBIX UCTOYHUKOB;

. UCIIOJIb30BaTh MpPH BBINOJHEHUU YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO
JAUTEpaTypy (PU3NYECKOTO COAEepKaHUs, CIIPaBOYHbIE MaTepualbl, pecypchl cetu MHTepHer,
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BJa/€Th NpUEMAMHU KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs MHPOpPMAIUU U3 OJHOU
3HAKOBOW CHCTEMBI B APYIYIO;

. cO3/aBaThb COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
uHbOpMAIllMU U3 HECKOJbKHX HCTOYHUKOB (PU3MUECKOrO CoAepk aHHs, MyOIMyHO
IIPEACTABIATh PE3yJbTaThl ITPOCKTHOM MIIM HCCIIENOBATEIBCKON JEATENBHOCTH, IIPU 3TOM
IPaMOTHO HCIIOJIb30BaTh U3yUYEHHBIN MOHATUIHBIN anmapaT U3y4aeMoro pasjena GU3uKu U
COIIPOBOXKJAaTh BBICTYIUIEHHE Mpe3eHTauuell ¢ ydéroM OCOOEHHOCTEH —ayJUuTOpUu
CBEPCTHUKOB
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TEMATHUYECKOE IIVTAHUPOBAHUE

7 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Konrpoabubie | IlpakTudeckue
n/n MPOrpamMmbl Bcero oOpa3zoBarTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUM OKPY’KAIOIIEr0o MUPA
bubmuoreka [IOK
1.1 ) - 1
YIS - Hayka O HpHPOAe 0 0 https://m.eds00.ru/7f416194
bubnnorexa IIOK
1.2 ) 1
VISHACCICHE BETHHAMHRL 3 0 https://m.eds00.ru/7f416194
bubmuoreka [IOK
1.3 E i 1 0 0
CTCCTBCHHOHAYYHBI METO/I TO3HAHUS https://m.edsoo.ru/7f416194
Wroro mo pazaeny 5
Pa3nen 2. [lepBoHaYaIbHbIE CBEIEHUSI 0 CTPOEHHH BellleCTBA
bu6nmmorexa [JOK
2.1 C 1 0 0
TpocHHE BettecTRa https://m.edso00.ru/7f416194
JIB>KeHre 1 B3aUMOJICHCTBUE YACTHIL bubnnoreka [{OK
2.2 1 0 0
BEILIECTBA https://m.edso00.ru/7f416194
bubnmunorexa [JOK
2.3 A 4 1 1
TPETATHRIC COCTOAMAA Betectna https://m.edsoo.ru/7f416194
HToro o pazaeny 6

Pa3pen

3. /IBusKeHHe U B3aMMO/IeiiCTBHE TeJl
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https://myschool.edu.ru

3.1 MexaHU4YeCKOE JBHKECHUE 3
bubnuorexa IIOK
2 )41 4
3 HOPLIHA, Macea, HIoTHOCTD https://m.eds00.ru/7f416194
bu6mmorexa [JOK
3.3 Cruna. Bt ot 14 https://m.eds00.ru/7f416194
Hroro no pazneny 21
Pa3nen 4. JlaBiieHune TBEPABIX TeJl, JKUAKOCTEN U ra3oB
41 [aBnenue. [lepenaya naBieHus TBEPABIMU 3 bubnnoreka [IOK
' TE€JIaMH, )KUIKOCTSIMH U ra3aMu https://m.edsoo.ru/7f416194
bubmuoreka [IOK
4.2 JaBIICHHE KHKOCTH > https://m.edsoo.ru/7f416194
bubnuorexa [IOK
4. A
3 TMOCHEpHOC AaBICHHE 0 https://m.eds00.ru/7f416194
44 JlelicTBHE )KHIKOCTH Y ra3a Ha MOTPYKEHHOE 7 bubnnoreka [JOK
' B HHUX TEJIO https://m.eds00.ru/7f416194
Hroro no paznemny 21
Pa3nen 5. PaboTa n MoIIHOCTB. JHeprus
bu6mmorexa [JOK
1 P 2
° 460Ta M MOIIHOCTS https://m.edso0.ru/7f416194
bubnunorexa [JOK
2 IT 7
° POCTBIC MEXATHIMM! https://m.edso0.ru/7f416194
but6mmoreka [JOK
5.3 M 3
CXAHHHCCKad SHEpTHA https://m.edso0.ru/7f416194
Wroro mo pazgeny 12
PeszepBHOE Bpemst 3
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 9
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8 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3ieioB U TeM ungppoBbIe
Ne n/m P Konrtpoabnsie | IIpakrunyeckune (mpp )
NPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThbI
pecypcsbl
Paznen 1. TensioBble siB1eHus
. bu6mmoteka [JOK
1.1 CrpoeHue 1 CBOMCTBA BEIIECTBA 3 0 0 https://m.edsoo.ru/7f418 1ce
bubmnoreka IIOK
12 Tenosbie mpoeccht 25 2 4 https://m.edsoo.ru/7f4181ce
Htoro no pazaeny 28
Pa3nen 2. DiekTpuyeckne U MATHUTHDIE SIBJICHUS
21 DneKTpUYEeCcKue 3aps/ibl. 3apsyKEHHBIE Tena 5 0 0 bubnuoteka [{OK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [{OK
2.2 IT 21 1
OCTOTHIEI SCKTPHHACCIIH TOX > https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2. M 4
3 ATHHTHBIC ABJCHHA 0 0 https://m.edsoo.ru/7f4181ce
bu6nmmoreka IJOK
24 IICKTPOMATHHTHAS HHAYKLUHS 0 1 1 https://m.edsoo.ru/7f4181ce
Hroro o pazaemy 37
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 10
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9 KJIACC
KoanuyecTBO yacoB DJ1eKTPOHHBIE
HaumeHoBaHHe pa3ieJioB U TeM nudgposbie
Ne n/m P Konrtpoabnsie | IIpakrunyeckune (mpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypchbl
Pa3nen 1. Mexannyeckue siBJeHHUs
11 MexaHnYeCcKOe JBHKEHHE U CITOCOOBI €0 10 0 1 bubmnoreka IIOK
' OIHMCAHUS https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.2 B i 2 1
SAIMOCHCTBHIE T 0 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka IIOK
1.3 3 10 0 3
AKOHBT COXpaHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazaemy 40
Paznen 2. Mexanu4ecKue KOJI1e0aHUS M BOJTHBI
bu6nmmoreka IJOK
2.1 M 7
CXAHMYECKHE KOTIeOamHA 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmmoreka IJOK
2.2 M .3 8 1 3
CHAHITICCRUC BOTHBL IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pasaery 15
Pa3nes 3. DjieKTPOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNIEeKTPOMArHUTHOE TTOJIE 1 5 0 2 bubnmnoreka [JOK
' 3JIEKTPOMArHUTHHIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
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Pa3nen 4. JlaByieHune TBEPABIX TeJl, )KUAKOCTEN U ra3oB

4.1 3aKOHBI paCIPOCTPAHEHUS CBETA 6 2 bubmorexa [JOK
' pactpoctp https://m.eds00.ru/7f41a426
Bu6muoreka IJOK
4.2 JIMH3BI ¥ ONITHYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
Bu6nmuoreka IJOK
4.3 Paznosxenue 6emoro cBera B CIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Pa3nen 5. KBanToBbIe iBJIeHUS
bubmnoreka IIOK
5.1 Hcnyckanue u morjioiieHue CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [IOK
52 (TpoeHie ATOMHOTO 51pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [JOK
: A 7 1
5.3 JIEPHBIE PEAKIIII https://m.edsoo.ru/7f41a4a6
Nroro no pazneny 17
Paznen 6. [ToBTOpUTEIbHO-00001AI0LIHIT MOTY/Ib
6.1 [ToBTOpeHue u 00001IeHNE COEPIKAHUS 9 2 bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro o pazaeny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHUKA

» ®usuka: 7-i kinacc: 0a30BbI ypoBeHb: yueOHuK, 7 kiacc/ [lepsimkun .M., iBanoB
A.N., AxunonepHoe o61mectBo «M3narensctBo «IIpocBemenne»

» ®usuka: 8-i kiacc: 6a30BbIi ypoBeHb: yueOHuk, 8 kiacc/ [lepsimkun . M., MiBaHoB A.
., Akumonepnoe obmectBo «M3narensctBo «IIpocBemenne»

» Gusuka: 9-i knacc: 6a30BbIN ypoBeHb: yueOHuK, 9 kinacc/ [epoimkun U.M., I'yTHUK

E. M., UBanos A. U., [TerpoBa M. A., AKIITMoHEpHOE OOIIIECTBO

«M3parenberBO «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUYUTEJIA
» Ousuka. Jlunaktuyeckue marepuanisl kK yaueOHuky A.B. [lepoimikuna. 7 kinacc/Mapon ALE.,

Mapon E.A.

» Guzuka. COOpHUK BONPOCOB U 3a1a4 K yueOHuky A.B. Ilepsimikuna. 7 kinacc/Mapon
A.E., Mapon E.A., Ilo3oiickuii C.B.

» Gusuka. Jlunaktuyeckue marepuansl kK yaeOuuky A.B. Ilepoimkuna. 8 kitacc/Mapon ALE.
, Mapon E.A.

» ®Gusuka. COOpHUK BOIIPOCOB U 3a11a4 K yueOHuKy A.B. [lepoiikuna. 8 knacc/Mapon A.E.,
Mapon E.A., TTo3oiickuii C.B.

» ®uzuka. [lunaktuueckue matepuaisl kK yueOHuky A.B. [lepsimkuna, E.M. I'yTHuk. 9
kiacc/Mapon A.E., Mapon E.A.

» Gusuka. COOpHUK BOMPOCOB U 3a11a4 kK yueOHuky A.B. [lepeimkuna, E.M. ['yTauk. 9
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kimacc/Mapon A.E., Mapon E.A., [To3otickuit C.B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETUMHTEPHET

1. Enunas komrekums @IUC «Mos mkomnay https://m.edsoo.ru/7f41a4a6

2. Poccwuiickuii 001ieodpa3oBarenbHbIi mopTai - http://music.edu.ru/
3. JleTrckue aIIeKTpOHHBIE KHATH U Tipe3eHTanuu - http://viki.rdf.ru/
4. Enunas xomtekus Liugpossix OOpa3zoBarensHbix Pecypcos. — PexxumaocTyna:

http://school-collection.edu.ru
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Hpunoscenusn:
IHOYPOYHOE IIVIAHUPOBAHHE
7 KIIACC
KoauvecTBo 4acoB DJIEeKTPOHHbBIE
uudgposbie
Nem/m  Tema ypoka Beero Konrpoabnbie IIpakTuueckue 06pA30BATEIBHELE
padoThI padoThI pecype
1 ®dusnka — Hayka o npupoje. SBiaeHus 1 0 0 bubnmnoreka HOK
MIPUPOIBI https://m.edsoo.ru/ff09f72a
bubmuorexa [JOK
2 Pusirieckue SBICHHS . 0 0 https://m.edsoo.ru/ff09f72a
bubnnoreka IIOK
3 ®dusndecKue BETMYHHBI U UX H3MEPCHUE 1 0 0 https://m.edsoo.ru/f09f72a
Ha6opaT0£)Hasl pabora «Onpenenenuit Bubnmorexa LIOK
4 NOKa3aHUN U3MEPUTEIILHOTO IPUOOpay» 1 0 1 https://m.edsoo.ru/f09F72a
5 Mertobl HayuyHOrO nIo3HaHUs. Onucanue 1 0 0 bu6muoreka [JOK
bu3HYECKUX SBICHUHN C OMOIIBI0 MOJETIEH https://m.edsoo.ru/ff09f72a
Ctpoenue BeriectBa. ONBITHI, BuGmorexa LIOK
6 JIOKA3bIBAIOIIME TUCKPETHOE CTPOCHUE 1 0 1 hitps://m.eds0o.ru/ff09fea
BEIIECTBA — '
7 JIBUKeHME YyacTHUI] BELIECTBA 1 0 0 Eg&?ﬁﬁ::g;ggﬁfog fe0a
but6mmoreka [IOK
8 ArperaTHbIe COCTOSHUS BEIECTBA 1 0 0 https://m.edsoo.ru/ff0a013e
9 JlaboparopHas pabota «Onpenenenue 1 0 1
pa3MepoB MaJIbIX TEIL)
Oco0eHHOCTH arperaTHbIX COCTOSTHUIN
10 Bo/ibI. O000IIIEHNE IO pa3IeTy 1 0 0 bubmorexa TIOK

((HCpBOHa'-IaJ'II)HI)Ie CBCIACHUSA O CTPOCHHUU
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BCIICCTBa»

KonTponbhas pabota no temam «CtpoeHue
BEIECTBA» ,« [|BUKEHUE YaCTHIL

bu6nmoreka [IOK

= BEILIECTBA», « ATpPEraTHbIE COCTOSIHUSA https://m.edsoo.ru/ff0a0378
BEILIECTBAY.
12 Mexanunueckoe aBrKkeHue. PaBHOMepHOE 1 bubnmnoreka HOK
HEPaBHOMEPHOE JIBUKECHUE https://m.edsoo.ru/ff0a05c6
bubmuorexa [JOK
13 Cropocts. Enunuuet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nmyTH u BpeMeHU IBHKEHUS bubumorexa LIOK
https://m.edsoo.ru/ff0a0ae4
bubmnoreka IIOK
15 Huepuusa. Macca — Mepa HHEPTHOCTH TEN https://m.edsoo.ru/f0a0c10
16 [LnotHOCTH BemecTBa. Pacuer macchl u bu6mmoreka [IOK
o0bema Tesa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
JlaGopaTtopHast pabota «OrnpeneneHue bubmuotexa [JOK
17 . .
IJIOTHOCTH TBEPJIOTO TEJIA» https://m.edsoo.ru/ff0a0fee
18 Pemenue 3amau nmo teme "IlmoTHOCTE bu6nuoreka [IOK
BeniecTa' https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOJIEHCTBUS bubnmnorexka HOK
ten. Cuna ynpyroctu. 3akoH ['yka https://m.edsoo.ru/ff0a0fee
JlabopaTtopHast pabora «HcciaenoBanue bubnmnoreka [JOK
20 .
3aBUCMOCTH CUJIBI YIIPYTOCTH) https://m.edsoo.ru/ff0a0fee
21 SBnenne Tarorenus. Cuia TSHKECTH Bubmorexa IOK
: https://m.edsoo.ru/ff0a0fee
22 rons, Bec rera, Postenme o 1o teve Bu6miorera LIOK
W ',, g https://m.edsoo.ru/ff0al778
Cuna TsixecTu
23 Cwita TsDKeCTH Ha JPYTHUX IJIaHeTax. bubnmnoreka [JOK

dusnueckue XApPaKTCPHUCTUKHU IIJIAHET

https://m.edsoo.ru/ff0a1502
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24 Usmepenue cui. lunamomeTp BH6J_IHOTeKa LHOK
https://m.edsoo.ru/ff0al8cc
bu6nmmoreka [IOK

25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0a1778

26 CroxxeHue AByX CHUJI, HANPABIECHHBIX 110 bubamnoreka HOK
oaHOI npsiMoi. PaBHOEHCTBYIOIIIAS CHIT https://m.edsoo.ru/ff0ala70

97 Pemenwne 3agay mo teme bu6nuoreka [IOK
"PaBHoneiicTByromas cui" https://m.edsoo.ru/ff0al778

o8 Cwiia Tpenus u e€ BUIbl. TpeHue B mpupoje bubnmnoreka [HOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaboparopHas pabota «3yuenue

29 3aBHCUMOCTH CHJIbI TPEHUS CKOJIBKEHUSI OT bubnuorexa [HOK
CHUJIbI IaBJICHUS M XapaKTepa https://m.edsoo.ru/ff0alcc8
COMPUKACAIOIIUXCS TTOBEPXHOCTEH»

30 Pemenue 3anau Ha onpeaeneHne bubmnoreka IIOK
PaBHOAECHCTBYIOLIEN CUJIIBI https://m.edsoo.ru/ff0al778
Pemenue 3amau mo remam: «Bec Temnay,

31 «I'papuueckoe n3obpaxkeHue cuim, Egggﬁ%fg;gg}f‘mal de0
«Cunbly», «PaBHOIEHCTBYOIIAS CUIT» " '
KonTposabHas pabora o Temam:

32 «MexaHuueckoe ABMKeHHUE», «Macca, bubmmoteka [IOK
IUIOTHOCTBY, «Bec Tenay, «I'papuueckoe https://m.edsoo.ru/ff0al778
n3zo0paxenue cumy, «CHUIIb

33 Jasnenue. CriocoObl yMEHbBIIIEHUS U bubmmoteka [IOK
YBEJIMYEHUS JaBICHUS https://m.edsoo.ru/ff0a20a6

34 JlaBneHue raza. 3aBUCUMOCTD JIABICHUS but6mmoreka [IOK
rasa oT 00b&ma, TemMrepaTypsl https://m.edsoo.ru/ff0a2376

35 [Tepenada naBneHus TBEPIBIMH TEIIAMH, bu6nuoreka [IOK
JKUIKOCTSIMU U ra3aMu. 3akoH [lackais https://m.edsoo.ru/ff0a25b0

36 JlaBineHue B )XUAKOCTH U ra3e, BHI3BAHHOE but6mmoreka [IOK

HeﬁCTBHeM CHJIBI TSXKECTHU
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37 Pemenue 3agau mo teme «JlaBieHue B bubmuorexa [JOK
JKUJIKOCTH U ra3e. 3akoH Ilackasy https://m.edsoo.ru/ff0a2826
bu6nuoreka [IOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 lMuppaBiarueckuii mpece bubmaorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopiiHeBON KUIKOCTHBII bubnmoreka [JOK
Hacoc https://m.edsoo.ru/ff0al778
a1 ATtmochepa 3eMin 1 IPUIHUHBL e bubnuoreka [JOK
CYIIECTBOBaHUS https://m.edsoo.ru/ff0a2b5a
bubmuorexa [JOK
42 Bec Boznyxa. ATmochepHoe naBieHue https://m.edsoo.ru/ff0azbsa
43 N3mepenue armocdeproro gaieHus. OnbiT bubnmnoreka [HOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnmnoreka [HOK
BBICOTBI HaJ| YPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepoua. AtmocdepHoe bubnmnorexka HOK
JIaBJICHUE HA PA3JIMYHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amau mo reme " AtmochepHoe bubnmnoreka [JOK
JaBieHue" https://m.edsoo.ru/ff0al778
41 nompymenmos s v 1ero, Apmicro BuGatorexa LIOK
Py - AP A https://m.edsoo.ru/ff0a3276
cuiia
J 141
8 smamemmone cnams, teneryionei i BuGanorea LIOK
m » Al yiom https://m.edsoo.ru/ff0a33fc
TEJO, TOTPYKEHHOE B JKUJIKOCTH)
bu6nuoreka [IOK
49 Inapanue Tex https://m.edsoo.ru/ff0a3514
but6mmoreka [IOK
50 [TnaBanue cynos. BozayxomnnaBanue https://m.edsoo.ru/ff0a3a96
51 JlaboparopHas paboTa "BrlsicHeHHE bubnmnoreka [JOK
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YCJIOBI/Iﬁ IJ1aBaHHuA TCJ1a B dJKUAKOCTH

https://m.edsoo.ru/ff0al778

Pentenue 3amaud mo remam: «IlmaBanue

bu6nuoreka [IOK

52 CYJIOB. Bos;[yxonnaBaHHve», «JlaBrenue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJN, KUAKOCTEH U Ta30B»

53 KonTponbhas pabota no teme «/laBnenue bubnmoreka [JOK
TBEPABIX TEJ, )KUIAKOCTEHU U ra30B» https://m.edsoo.ru/ff0al778

bu6nuoreka [IOK
54 Mexanntcckas pabora https://m.edsoo.ru/ff0a3f82

bubmuorexa [JOK
55 Monsocts. Exuauitgt MomsocTh https://m.edsoo.ru/ff0a3f82

56 IIpocteie MmexanusMmsbl. Peryar. PaBHoBecue bubnmnoreka [HOK
CHWJI Ha pblyare https://m.edsoo.ru/ff0al1778

57 MomeHT cuibl. Pbiuaru B TeXHUKE, OBITY U bubnmnorexka HOK
IIPUPOJE. https://m.edsoo.ru/ff0al778

58 JlabopaTtopHast pabota «HMcciaenoBanue bubnmnoreka HOK
YCJIOBUM PaBHOBECHSI pblUaray https://m.edsoo.ru/ff0a478e

59 Pemenue 3anau 1o teme «Y cIOBUA bubmmoteka [IOK
paBHOBECHSI pbluara https://m.edsoo.ru/ff0a48a6

60 Koa¢pdunuent noneznoro neicTeust bu6muoreka [JOK
MEXaHU3Ma. https://m.edsoo.ru/ff0a48a6

61 JlaGopatopHas pabota «3mepenue KII1/] bu6muoreka [JOK
HAKJIOHHOM IIOCKOCTH» https://m.edsoo.ru/ff0a4c48

62 Pemenue 3amay mo teme "Pabora, bubmuotexa [JOK
MortHocTh, KIT/" https://m.edsoo.ru/ff0a4252

63 Mexannueckas sueprus. [IpeBpamienue bubnmoreka [JOK
OJIHOT'O BUJIa DHEPI'UH B IPYTOH. https://m.edsoo.ru/ff0a4360

64 [ToBTOpenne u 0000IIEHNE, PEIICHUE 3a/aa4 bu6nuoreka [IOK
no TeMe «PaboTa u MOITHOCTDY. https://m.edsoo.ru/ff0a48a6

65 KonTponbnas pabota no teme «Pabota u bubmmoreka [JOK

MOIIIHOCTb. DHEPTUs»

https://m.edsoo.ru/ff0a48a6
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66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o 1 0 0 bubmmoreka [IOK
TeMme "MexaHnuyeckoe IBUKeHue" https://m.edsoo.ru/ff0a4ee6
P i .P
6 rowe Mmoo motpm ren sonmocreii 1 0 0 Bucmtorexa LIOK
M pA > HHA https://m.edsoo.ru/ff0a4ffe
Y ra3oB
68 PesepBHblit ypok. PaboTta ¢ Tekctamu 1mo 1 0 0 bubnumoreka [JOK
teme "Pabora. MomHocTh. DHeprus" https://m.edsoo.ru/ff0a48a6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 9
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8 KJIACC
KoauvecTBo 4acoB DJIeKTPOHHbBIE
undgposbie
Ne i/ Tema ypoka Beero KOﬁHTpO.]IbeIe HpﬁaKaneCKne 06PA30BATENBHBIE
paéoThI padoThI pecypesI
) onmaeeKor Teopit 1 oG ) 0 0 Bumiorexa LIOK
p https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
bubmuoreka [JOK
2 ArperatHOe COCTOSIHHSI BEIIECTB 1 0 0 https://m.edsoo.ru/ff0a540e
bubmuoreka [JOK
3 CMaunBaHUe U KaWLISIPHOCTh 1 0 0 https://m.edsoo.ru/ff0a540e
Temnepatypa. CBsi3b TEMIIEpATypbl CO bubnuoreka [IOK
4 1 0 0 :
CKOPOCTBIO TEIIJIOBOTO JIBUYKEHUS YaCTHI] https://m.edsoo.ru/ff0a540e
5 Buyrpennss sueprus. CriocoObl U3MEHEHUs 1 0 0 bubmmoreka [JOK
BHYTPEHHEHN DHEPrUu https://m.edsoo.ru/ff0a5800
bu6mmoreka [IOK
6 Bue Tennonepenauy 1 0 0 https://m.edsoo.ru/ff0a5530
7 KonuuectBo Temnotel. Y aenpHas 1 0 0 bu6mmoreka [IOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a5a26
3 JlabopaTtopHas pabora "M3ydueHue 1 0 1 bubnunoreka [JOK
yCTpOMCTBa Kajopumerpa' https://m.edsoo.ru/ff0a540e
9 YpaBHeHHe TEII0BOro OanaHca. 1 0 0 bubnuorexa [JOK
TernnooOMeH U TeI0BOE paBHOBECHE https://m.edsoo.ru/ff0a5c60
10 Pacuer u3MeHEeHUs BHYTPEHHEH YHEPrHH. 1 0 0 bubmuorexa [JOK
V nenpHas TeII0EMKOCTh https://m.edsoo.ru/ff0a6412
11 PacueT KoJMYeCTBa TEIUTIOTHI [P TEIUIOOOMEHE. 1 0 0 bubnmoreka [JOK
Perirenue 3anau. https://m.edsoo.ru/ff0a65c0
12 JlabopaTtopHas pabota "M3y4uenue nporecca 1 0 0 bubnmoreka [JOK
TerooomeHa" https://m.edsoo.ru/ff0a6976
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13 Jlaboparopnas pabota "Onpenencaue bubnmoreka [JOK
YIEIbHOU TEIIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a7088
14 DHeprus ToIvMBa. Y ienbHasi TEerioTa bubnuoreka [JOK
CrOpaHusi https://m.edsoo.ru/ff0a6a98
15 3aKoH COXpaHEHHs M MPEBPAICHUS SHEPTHH B bubmuoteka [JOK
MEXaHHUYECKHUX ¥ TETUIOBBIX MpoIeccax https://m.edsoo.ru/ff0a540e
16 Perrenne 3a1a4 mo teme «Pacyer KOJIUUECTBO bubmuoreka [JOK
TETUIOThI» https://m.edsoo.ru/ff0a6bb0
17 KonTponbnas pabora o teme «Pacuer bubmmoreka [JOK
KOJIMYECTBA TEIUIOTHD) https://m.edsoo.ru/ff0a7b5a
I1
18 K Hlj:f;;fqgcﬁ;e I;IeIJiBESl;H/Ie?ILHaﬂ TeIIoTa bubmorexa LIOK
p thde https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 Perenue 3a1a4 npu mjaBJIeHUE U bubmuoreka [JOK
OTBEPJIEBAHUE KPUCTAUIUUECKUX TEJ. https://m.edsoo.ru/ff0a72fe
20 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubnuorexa [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
B .
2 Ompereremne omocitenmmor smoon Bubmnotexa LIOK
pea N https://m.edsoo.ru/ff0a786¢c
BO3/IyXa
22 Pelrenune 3an1a4 Ha onpeneeHue BIAKHOCTU bubnuorexa [JOK
BO3JyXa https://m.edsoo.ru/ff0a7628
23 Kunenwue. Y aenasHas Temiora bu6nmoreka [JOK
napooOpa3oBaHUs M KOHJEHCAIIUH. https://m.edsoo.ru/ff0a7628
| R e oo e, B 10K
P yp ’ yIp https://m.edsoo.ru/ff0a7628
CTOpaHHUs
o5 KII/I TermoBoro npuratens. TemnaoBbie but6mmorexa [JOK
JIBUTATENH U 3aIIMTA OKPYKArOIEH Cpeibl https://m.edsoo.ru/ff0a7c7c
26 Penienne 3anau no reme «KI1J] TeruroBoro bubnmoreka [JOK
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ABUTATCIIA»

https://m.edsoo.ru/ff0a7628

[ToaroroBka Kk KOHTPOJBHOM paboTe MO TemMe

bubmuoreka [JOK

27 TenoBble sSIBICHUS. IiIsMeHeHI/Ie . https://m.edsoo.ru/ff0ag3f2
arperaTHbIX COCTOSIHHMI BelllecTBa
KonTponbnas pabora no teme "TermnoBsie
28 HBneTI;pHﬁ I/I3MeI:)HeHHe arperaTHbix bubmorexa LIOK
. " https://m.edsoo.ru/ff0a86ae
COCTOSIHMI1 BellleCTBa
29 Dnektpuzanus Tel. [[Ba posa aIeKTpUIecKux bubnnoreka [JOK
3apsa0B https://m.edsoo.ru/ff0a7628
30 Onekrpockor. [IpoBogHukH bubnnoreka [JOK
Y HEMPOBOJIHUKHU JIEKTPUYECTBA https://m.edsoo.ru/ff0a7628
bubmuoreka [JOK
31 3akon KysnoHa. DiekTpuyeckoe mosie https://m.edsoo.ru/ff0ag7ed
30 JenuMOocCThb 3JIEKTPUYECKOTO 3aps/a. bubnnoreka [JOK
OnektpoH. CTpoeHue atoma https://m.edsoo.ru/ff0a8a0a
33 OOBbsicHEHHE PNIEKTPUUYECKHX SIBICHUM. bubnuorexa [JOK
3aKOH COXpaHEeHMsI SJIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a7628
34 Pemenue 3aga4 Ha IPUMEHEHUE CBOWCTB bubnuotexa [JOK
JIEKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a8ef6
35 .
B cymecrnonams, Horoumen Bu6miorera LIOK
ym ’ https://m.edsoo.ru/ff0a90cc
ANEKTPUYECKOTO TOKa
36 DneKTpruyecKas 1ielb U €€ COCTaBHbIE YaCTH bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
37 JleicTBHS 2JIEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
DNeKTpUUYECKU TOK B MeTajllax, bubnnorexa [JOK
38 :
JKUJIKOCTSIX M razax https://m.edsoo.ru/ffO0aeca?
39 Cuna toka. Mi3MepeHue CHuiibl TOKa bubmmorexa LIOK

https://m.edsoo.ru/ff0a9838

47



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0a9838

I'ocynapcTBeHHOEe aBTOHOMHOE HETHIIOBOE 00pa3oBaTesibHOe yupe:xaenue CepaioBckoi odnactu «I'ydoepHaTOpCKMid JTULei»

Jlaboparopuas padota "COopka

40 AIEKTPUIECKOH IETTH M H3MEPEHUE CHITBI
TOKa B €€ pa3JU4HbIX y4acTKax
41 DneKkTpuyeckoe HanpsikeHue. Bonbtmer Enbmaorexa TOK
p p ) p https://m.edsoo.ru/ff0a8bd6
ConpoTuBiieHUE TPOBOJHUKA. Y ACIBHOE bubnuoreka [JOK
42 _
CONIPOTUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0a9e14
3akoH OMa juig yyacTka uenu. Pacuer bubmuoreka [JOK
43 _
CONPOTUBIICHUS ITPOBOIHUKA. https://m.edsoo.ru/ff0aa738
VY nenebHoe conporuBieHue. [Ipumepsl Ha
44 zﬂzqu cor OTEIBJ'IGHI/IH i OBOp HI/IKIZI CHJIBI Enbmorexa LTOK
P p pOBOZ ’ https://m.edsoo.ru/ff0aa738
TOKa, U HamnpspkeHus. PeoctaTsl
45 Jlaboparopuas padota "N3mepenue bubnunoreka [JOK
COMPOTHUBJICHHUS ITPOBOIHHUKA" https://m.edsoo.ru/ff0aad4a
[TocnengoBarenbHOE U MapaieIbHOE bubmmoreka [JOK
46 _
COEAMHEHHUS TPOBOJHUKOB https://m.edsoo.ru/ff0aa04e
JlabopaTtopHas pabota "M3mepenue
47 Ham ;Il)meHII)/m Hap A3JIMYHBIX li)laCTKaX bubmmorexa LOK
P P N y N " https://m.edsoo.ru/ff0aa04e
MOCJIEIOBATEILHOM JIEKTPUUECKON 1IEeTIH
48 JlabopaTtopHas pabora "3yueHue bubnuoteka [JOK
napajuiebHOM COEIMHEHUU TPOBOJIHUKOB" https://m.edsoo.ru/ff0aaa58
49 Pemenue 3amau Ha npumeHenue 3akona Oma bubnunoreka [JOK
JUISL pa3JIMYHOTO COCAMHEHUS IIPOBOIHUKOB https://m.edsoo.ru/ff0aadle
50 PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO TOKA. bubnuoteka [JOK
3akon Jlxxoyns-Jlenia https://m.edsoo.ru/ff0aaf8a
51 Pemenue 3amau mo reme «3akon Jxoys- bubmuorexa [JOK
Jlenmay https://m.edsoo.ru/ff0ab124
Jlammia ocBenieHusi. DNEKTpUUECKOE
H P bubmuoreka [JOK
52 HarpesatenbHble mpudopsl. KopoTkoe

3aMbIKaHHUE

https://m.edsoo.ru/ff0ab3e0
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Jlaboparopuas pabora "U3mepenue

bubmuoreka [JOK

53 MOHOCII/I 1 paboThI TOKA EKTPUUECKON https://m.edsoo.ru/ff0ab6e0
Jamrie
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeEMe
54 "DnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tesa bubnuoreka [JOK
U UX B3auMoaeucTus. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUUYECKUN TOK"
KonTponbhas padbota no teme
"DnexkTpuuecKue 3apsaabl. 3apssKCHHBIC Tella bubmmoreka [JOK
55 . . :
" UX B3aumoacucTsus. I1ocToSHHbBIN https://m.edsoo.ru/ff0abea8
3JIEKTPUYECKUM TOK"
bubmuoreka [JOK
56 [TocTrossHHBIE MarHUTHI. MarHuTHOE MOJE. https://m.edsoo.ru/ff0aa04e
MarnuTHO€E 1oJie TPOBOJHUKOB C TOKOM U
pOBOL bubmuoreka [JOK
57 MOCTOSIHHBIX MarHUTOB. MarHUTHOE T0JIe _
https://m.edsoo.ru/ff0ac3d0
KaTYIIKH ¢ TOKOM. MarauTHoe moJje 3emiu
JleficTBe MarHUTHOTO TIOJISE HA TIPOBOTHUK bubnunoreka [JOK
58 :
¢ ToOKOM. MHIyK1Mst MAarHUTHOTO IO https://m.edsoo.ru/ff0acOba
59 OnexTpuuecKuid ABUrareinb. MarHUTHbBIN bubnnorexa [JOK
ITOTOK https://m.edsoo.ru/ff0acld2
60 SIBNeHHE IMEKTPOMArHUTHOW WHITYKITHH bubmorexa [JOK
P Hy https://m.edsoo.ru/ff0ac74a
61 Harmnpasinenue HHIYKIIMOHHOTO TOKA. bubnuorexa [JOK
[IpaBuio Jlenna https://m.edsoo.ru/ff0ac86¢c
62 JlabGopaTtopHas pabota "M3yueHue siBIeHUS bubnmnoreka [JOK
ANIEKTPOMArHUTHOW MHIYKIUH" https://m.edsoo.ru/ff0aa04e
63 CriocoObI MOTy4YeHHsI dTEKTPUUECKOM bubnmoreka [JOK
sHeprud. [lepenayda 3neKTpuYECKON IHEPTrun https://m.edsoo.ru/ff0aa04e
[ToaroroBka Kk KOHTPOIBHOU paboTe MO TeEMe bu6mmoreka [IOK
64 n n .
DIIeKTPpUUIECKUE M MATHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0aa04e
65 KontponbHas paboTa mo teme bubmuoreka [JOK
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"DJeKTPUYECKUE U MAaTHUTHBIC SIBJICHUS"

https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. Pabora ¢ Tekctamu 1o 1 0 bubnmoreka [JOK
teMe "TenuoBble sBieHus" https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. Paborta ¢ TekcTamu 1o 1 0 bubnuorexa [IOK
teme "[loCTOSITHHBIN 3JIeKTpUYEeCKU TOK" https://m.edsoo.ru/ff0acdc6
PeseprHbIil ypok. Paborta ¢ TekcTamu mo
68 " " 1 0
TeMe "MarauTHbIE SIBJICHUS
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 10

50



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

I'ocynapcTBeHHOEe aBTOHOMHOE HETHIIOBOE 00pa3oBaTesibHOe yupe:xaenue CepaioBckoi odnactu «I'ydoepHaTOpCKMid JTULei»

9 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne undgposbie
T Tema ypoka Beero Ko;nponbnble HpﬁaKanecmle 06pa3oBaTeabHbIE
padoTsI padoThI pecypebl
Mexanunueckoe aBrKeHrue. MarepuajibHas bubnunoreka [JOK
1 1 0 0 _
TOYKa https://m.edsoo.ru/ff0aeca2
5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 0 0 bu6mmoreka [IOK
MEXaHUYECKOI'0 IBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE MPSAMOIMHEHHOE IBHKEHHE 1 0 0 bubmorexa HOK
https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NPSAMOIMHENHOE IBUKEHUE. bubnuorexa [JOK
4 1 0 0 :
CpenHsisi © MTHOBEHHAsl CKOPOCTh https://m.edsoo.ru/ff0aeca2
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 0 0 bubnuorexa [JOK
JBU>KEHUE. Y CKOpEHHUE https://m.edsoo.ru/ff0ad8d4
C .
6 ;.(];)I-II)(? CcTIfongiﬁgig HZI;/III;II?;ISI/IH I'paduk 1 0 0 bubmorexa LIOK
p YyCKOp A P https://m.edsoo.ru/ff0aeca2
CKOPOCTH
: S — ) 0 ) Bubmnoexa LIOK
yCeKop PH Pastioyckop " https://m.edsoo.ru/ff0adb18
JIBIDKCHUH 110 HAKJIOHHOM TIOCKOCTH
bu6mmoreka [IOK
8 CBobOoxaHoe magenue tei. Oneitel [anunes 1 0 0 https://m.edsoo.ru/ff0aeca?
P .
9 Hepuon n sacrora obpamesnn. Mo 1 0 0 BuGmorexa LIOK
proa paitl ’ https://m.edsoo.ru/ff0ae176
YIJIOBasi CKOPOCTH
bubmuorexa [JOK
10 LleHTpOCTpEMUTEIIBHOE YCKOPCHHE 1 0 0 https://m.edsoo.ru/ff0aeca2
11 [Iepsrlii 3akoH HptoToHa. BexTop cuiibt 1 0 0 bubmiorexa HOK
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12 Bropoii 3akon HetoTona. bubnmoreka [JOK
PaBHOelcTBYIOIIIASA CHIIa https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon Herorona. Cynepno3uius cui bubmorexa LIOK
) https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMEHEHHE 3aKOHOB bubnmoreka [JOK
HproTona https://m.edsoo.ru/ff0aeb6c
bubmuoreka [JOK
15 Cuna ynpyroctu. 3axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau mo teme «Cuia yrpyroctu bubmorexa LIOK
https://m.edsoo.ru/ff0aeca2
JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
17 _
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubmuoreka [JOK
18 Cra Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cua TpeHUs» bubmorexa LIOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpeznenenue bubnnoreka [JOK
K03(ppHIIMEHTA TPEHUS CKOJIbKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3amgau no reme "3akonsl HeloTOHA. bubnuoteka [JOK
Cwuia ynpyroctu. Cuna TpeHus” https://m.edsoo.ru/ffOafb8e
29 Cuta TSKeCTH Y 3aKOH BCEMUPHOTO bubnmnoreka [JOK
TATOTEHUs. Y CKOpEHUE CBOOOIHOTO MaIEHUs https://m.edsoo.ru/ff0af044
23 rpammatonmoro verpa (Comennn | Butmiotexa LIOK
P 8 1 ,,Tp https://m.edsoo.ru/ff0aeca2
cuctema). ['anaktuku
24 Pemenne 3amau nmo teme "Cuiia TSOKECTH U bubmuorexa [JOK
3aKOH BCEMUPHOTO TATOTEHUS" https://m.edsoo.ru/ff0af5f8
o5 IIepBas kocMHuueckast CKOpOCTb. bubnnoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepraIbHOW TOYKH. bubnmoreka [JOK

AoGcomoTHO TBEpAOE Teno. PaBHOBecue

https://m.edsoo.ru/ff0afe36
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TBEPIOTO TeJIA C 3aKPEIUIEHHONW OCBIO
BpALIEHUS

bubmuorexa [JOK
27 Mowent cutbt. Hentp TsoiecTH https://m.edsoo.ru/ff0aeca2
28 Pemenue 3aga4 mo reme "MOMEHT CHIIBI. bubmuorexa [JOK
Ientp Tspxectn" https://m.edsoo.ru/ff0b02b4
I1 i pabd
o | Domowmmsmpomank e o Sumorera 10K
COROC ABTICHIE. https://m.eds00.ru/ff0b0408
BzaumopeiictBue Ten
K 0
o | ommmmemtpate o Sumorera 10K
N A " ’ https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten
141 N .3
31 cospancuns mymca, Vipyroe n Bumiorexa LIOK
p yapea. SIpy https://m.edsoo.ru/ffOb07fa
HEYIPYTroe B3auMOJICICTBUE
32 Pemenue 3agau mo Teme "3akoH coOXpaHEHUS bu6mmoreka [JOK
ummyibca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepenius "PeakTuBHOE ABMKEHUE
B MIPUPO/JIE U TEXHUKE"
bu6mmoreka [IOK
34 Mexanunyeckas paboTa U MOITHOCTh https://m.edsoo.ru/f0b0as4
35 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U bubnuoteka [JOK
CHUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHast pabota «OrnpeneneHue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM bubmuorexa [IOK
JIBUKEHUH Te€JIa 10 TOPU30HTAIbHOU https://m.edsoo.ru/ff0aeca2
MTOBEPXHOCTU»
Cas13b sHepruu u padoTsl. [loTeHnnanbHas bubmuorexa [IOK
37 _
DHEPrus https://m.edsoo.ru/ff0aeca?
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK

KMHETUYECKON SHEPruu
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39 3aKOH COXpaHEHUs PHEPTUU B MEXAHUKE bubmorexa LIOK
https://m.edsoo.ru/ff0aeca2
40 JlaboparopHnas pabota «M3yueHue 3akoHa bubnmoreka [JOK
COXpaHEHUs SHEPTUN» https://m.edsoo.ru/ff0b12fe
a1 KomnebaTenpbHOE IBH)KCHHE U €TI0 bubmuorexa [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOanus. BeiHyX/1eHHBIC bubnuoreka [JOK
KoseOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MaremMaTHuecKuil ¥ NPy KUHHBIN MasITHUKH bubmorexa LIOK
https://m.edsoo.ru/ff0aeca2
4 xoneOmmt o wecroc npysin 1 sacen Bubmiorera LIOK
by https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaienue 3Heprun Npu MEXaHUYECKUX bubnuoreka [IOK
KOJIEOaHUSAX https://m.edsoo.ru/ff0aeca2
J
6 uaciom nepom xorcSami mpymoro Bu6miorera LIOK
pHOA Py https://m.edsoo.ru/ffOblaec
MasiTHUKa»
J IT
4 nesmcnmoont nepora xonegami ipysa Bubmiorexa LIOK
PHOZ Py3d, https://m.edsoo.ru/ffOb197a
MOJIBEIIIEHHOTO K HUTHU, OT Macchl Tpy3a»
M . 7
8 wesammaeonn som. Tiporoneme Bubmiorexa LIOK
- 11Po https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJTHBI
Ypok-koHpepenmus "MexaHn4ecKrue BOTHBI bubnmoreka [JOK
49 . v " .
B TBEPAOM Teiie. CeCMUYECKUE BOTHBI https://m.edsoo.ru/ff0aeca2
50 3ByK. PactipocTpanenue u OTpakeHHe 3ByKa bubmiorexa LIOK
) https://m.edsoo.ru/ff0aeca2
51 Ypok-uccnenoBanue "Habmonenue bubnmnoreka [JOK
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acCTOTHI" https://m.edsoo.ru/ff0aeca2
52 I'poMKOCTb 3ByKa U BBICOTA TOHA. bubnmoreka [JOK
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AKyCTHYECKHI1 pe30HaHC https://m.edsoo.ru/ff0aeca2
VYpok-koHpepeHuus "YabpTpa3Byk u 1 0 1 bubnmoreka [JOK
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca

[ToaroroBka Kk KOHTPOJIBHOU PabOTE MO TEME
"3aKkoHBI COXpaHEeHHU. MeXaHnuecKue 1 0 0
KoJie0aHusl U BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b25f0

KonTponpHas padora o Teme "3aKoHbI

coxpaHeHus. MexaHnuecKue KoJieOaHus u 1 1 0 Bubmorexa LIOK
p " ' https://m.edsoo.ru/ff0aeca2
BOJIHEI
DIIeKTPOMarHuTHOE TOJIE. 1 0 0 bubnunoreka [JOK
DJIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/ff0b2abe
CBOMNCTBA 3JIEKTPOMArHUTHBIX BOJIH 1 0 0 bubanorexa LIOK
p https://m.edsoo.ru/ff0aeca?
Ypoxk-koudepennus "Llkana
3JICKTPOMArHUTHBIX BOJIH. Mcrionbp30BaHue bubmuoreka [JOK
. 1 0 1 _
ANEKTPOMATHUTHBIX BOJIH JIJIs COTOBOM https://m.edsoo.ru/ffOb2fe6
cBI3U"
VYpok-uccnenosauue "3yuenne cBOHCTB
P 8 Y bubmuorexa [JOK

ANEKTPOMATHUTHBIX BOJIH C TOMOIIBIO 1 0 1

" https://m.edsoo.ru/ff0b2c6c
MOOWIBHOTO Tese(hoHa

Pemenue 3a1au Ha onpeeneHne 4acToThl U bubnunoreka [JOK
o 1 0 0 _

JUTMHBI SJIEKTPOMATHUTHOW BOJIHBI https://m.edsoo.ru/ff0aeca?
DNEKTpOMarHuTHasl IPUPOIa CBETA. 1 0 0 bubnnorexa [JOK
CxopocTtb cBeTa. BoHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0
151 I i

acch;) q:cl?ilf:;:lz CBI;;I:I %HaT:/IeeI;I{};I(;{eCOHH a 1 0 0 bubmorexa LIOK
pactipoctp ’ H https://m.edso0.ru/ff0b3658
u JIyHbI
3 .3 .P
sata na npivierene wakons oprcis. 1 0 0 Butmnorexa LIOK

I p p https://m.edsoo.ru/ffOb38c4

cBeTa
[TpemomiteHne cBeTa. 3aKOH MPEITOMIICHHS 1 0 0 bubnmoreka [JOK
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CBCTa

https://m.edsoo.ru/ffOb3aea

[TonHOE BHYTpEeHHEE OTpaKEHUE CBETA.

bubmuoreka [JOK

65 Hcnonp3oBaHre MOTHOTO BHYTPEHHETO https://m.edsoo.ru/FOb3c5e
OTpaKeHHSI B ONTHYECKHUX CBETOBOAAX
JlaGopaTtopHas pabota "HcciaenoBanue
66 3aBHCUMOCTH YTJIA MPEJIOMJICHHS] CBETOBOTO bubnuoreka [JOK
Jy4a OT yIJia maJicHus Ha TpaHuIle "BO3yX- https://m.edsoo.ru/ff0aeca?
cTexno""
Ypok-koH(pepenmus "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS: ]k?tlggsj?lljr?::é(saogr(alllfanecaZ
CBETOBO/IbI, OITUKOBOJIOKOHHAS CBSI3b" — :
bu6mmoreka [IOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI https://m.edsoo.ru/ffoh3f2c
. bubmuoreka [JOK
69 [TocTpoenre N300paXKeHUH B IMH3AX https://m.edsoo.ru/fOb44da
JlabopaTtopnast pabora "Ornpeznenenue
70 (OKYCHOT'O PaCCTOSHUS U ONITUYECKOM CHIIBI BH6J?HOTeKa 0K
coBmparomei MH3b" https://m.edsoo.ru/ff0b4206
71 VYpok-koHpepenius "OnTudyeckue JTMH30BbIE bu6nuorexa [IOK
npubopsr" https://m.edsoo.ru/ffOc0a7e
72 I'ma3 xak ontuueckas cucrema. 3peHue BH@HOTeKa HOK
https://m.edsoo.ru/ff0b4684
73 VYpok-koHpepenmus "lepextsl 3penus. Kak bub6nuorexa [IOK
COXpaHUTh 3peHue"” https://m.edsoo.ru/ff0aeca2
Paznoxenue 6enoro cBera B cieKTp. OMBITHI
74 Herotona. CrnoxeHue CeKTpaabHbIX IBETOB. BH6J_IH0TeKa LOK
Jlncnepeis caeta https://m.edsoo.ru/ff0c0f4c
JlaGopatopHas pabota "OnbITh IO
75 Pa3J10KEeHUI0 OEJIOro CBETa B CIEKTP U bubmmnorexa LIOK

BOCIIPUATHUIO LIBETA IIPEIMETOB IIPH UX
HaOJII0/IEHUU Yepe3 1IBETOBbIE GUILTPHI"
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VYpoxk-npaktukym "BoaHOBBIE CBOMCTBA

76 CBeTa: qucrepcus, uHTephepeHIus u EH@_MOTeKa LOK
ndpais” ttps://m.edsoo.ru/ff0aeca2

77 OmnsiTel Pezepdopaa u rmianerapuas Mojiesb bubnmoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Monens aroma bopa Egg?ﬁ%féiggﬁfo%caz

79 HcnyckaHue U MOTJIOLIEHHE CBETa aTOMOM. bubmmoreka [JOK
KBanTsI. JInHEHUYaThIE CIIEKTPHI https://m.edsoo.ru/ff0c144c

80 Ypok-npaktukym "HaOroieHne CrieKTpoB bubnnoreka [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550

81 PagnoakTHBHOCTE U €€ BUJIBI bubmnorexa LIOK
https://m.edso0.ru/ff0c1672

82 Crpoenue atomHoro siapa. Hyknonnas bubnnoreka [JOK
MOJIETIb https://m.edsoo.ru/ff0c18ac

83 PagnoaktuBHBIE TpeBparieHus. M30Torsr BH6J?HOTeKa HOK
https://m.edsoo.ru/ffOclal4

84 Pemenne 3agau mo teme: "PagnoakTHBHBIC bubmuorexa [JOK
npeBpauicHus" https://m.edsoo.ru/ff0clb4a

bubnmnoreka [JOK
85 Hepuon nonypacraa https://m.edsog.ru/fanecaZ

86 Ypok-koHpepennus "PagunoakTuBHbIC bubnunoreka [JOK
U3JIy4eHUs B IPUPOJE, MEIUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

SAnepHble peakuu. 3aKOHbI COXPAHEHUS bubnnorexa [JOK
87 3apsJIOBOTO U MACCOBOTO YK CEN https://m.edsoo.ru/ff0c1c58

88 DHeprus CBA3M aTOMHBIX siiep. CBsA3b MacChl bubmuorexa [IOK
Y DHEpPruu https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no reme "SnepHeie bubmuorexa [JOK
peakiuu" https://m.edsoo.ru/ff0aeca2

90 Peakmuu cuHTE3a M IETICHUS siIep. bubmnorexa LIOK

https://m.edsoo.ru/ff0c1e88
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Wcrounuku sHepruu ConHua v 3BE311

Ypok-koubepenius "SAnepHas dHEpreTUKA.

bubmuoreka [JOK

91 JleficTBHs paguOaKTUBHBIX U3Ty4YECHUN Ha https://m.edsoo.ru/ff0aeca2
JKHUBBIC OpraHU3MbI" o '
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe

92 "DJIeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DJIEKTPOMAarHuTHHIE BOJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"

KonTtponpHast pabora o Teme

93 "DJIeKTPOMarHuTHOE MOJIE. bubnuorexa [JOK
DeKTpoMarHuTHbIe BoJIHBI. KBaHTOBBIE https://m.edsoo.ru/ff0aeca2
siBJIeHUS"

94 [ToBTOpenue, o6ob6meHue. Jlaboparopusie bubnuorexa [JOK
pabotsl 1o Kypcey "Bzaumoneiicteue ten" https://m.edsoo.ru/ff0c245a
IToBTopenue, o0061cHME. Pemenue

95 paC‘leTII)-IBIX u Ka‘leCI”IFIBeHHLIX 3a/1a4 1o TemMe bubmorexa LIOK
" o https://m.edsoo.ru/ff0c2572

TennoBsle mpoueccsl
[ToBTOpenue, o6o6meHue. Pemenue
P ’ Hl bubmuoreka [JOK

96 pacYeTHBIX U KAYeCTBCHHBIX 33/J1a4 110 TEME https://m.edsoo.ru/ff0c2a2?
"KIIJI TermioBbIX aBurarencii'” — :
[ToBTOpenue, 06o6meHue. Pemenue

P ’ Hl bubmuoreka [JOK

97 pacYeTHBIX U KAYECTBCHHBIX 33J1a4 110 TEME https://m.edsoo.ru/f0c2b30
"KIIJI anexkrpoycTtaHoBOK" T '

98 [ToBTOpenue, o6ob6meHue. Jlaboparopusie bubmmoreka [JOK
pabotsl o Kypey "CBeToBbIe siBIEHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o6obmenue. Padora ¢

BTOPCHHE, ODOBIICHH ! Br6miorexa [[OK

99 TEeKCTaMU TI0 TeMe "3aKOHBI COXPaHEHUs B https://m.edsoo.ru/f0c2d6a
MexaHuke" o '

100 [ToBTOpenue, o0ob6menue. Padora ¢ bubnuorexa [IOK
TekctaMu 1o Teme "Konebanus u BOIHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpeHue, 0600meHne. Pabora ¢ bub6nmoreka [JOK
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TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUS" https://m.edsoo.ru/ff0c3044
IT 000 . Pa6
102 Teiiizllzqi{ﬁzyﬁa;e Hif?:l:TOBiﬁO;iI;epHaﬁ 1 0 0 Bubmiorexa LHOK
" https://m.edsoo.ru/ff0aeca2
buznka
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 102 3 32
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