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IHOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo (¢u3MKe Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHMWI K pe3ylbTaTaM OCBOCHHs Ha 0a30BOM ypOBHE OCHOBHOH 00pa3zoBaTeIbHOU
nporpammsl, npenctaBieHHbIX B @I'OC 00O, a takke ¢ yuéroMm (enepanbHOH pabodeld Mporpammbl
Bocriutanus v KoHuenmuu npenoaaBanus yueOHoro npeamera «Dusnkay.

ConepxaHue mporpaMMbl 10 (U3MKE HANpaBiIeHO Ha (OPMHPOBAHHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIOMIMXCSl U OPraHU3alMIO0 U3ydeHUs (PU3UKU Ha JIESITETLHOCTHON OCHOBE. B mporpamme
no (U3MKe yYUTHIBAIOTCS BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu tpeboBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METAIpPEAMETHBIM pe3yJibTaTaM OOyUYeHHs, a TaKKe MEXIPEAMETHBIE CBSI3U
€CTECTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEro 0Opa3oBaHusI.

[Tporpamma no ¢pu3MKe ycTaHABIMBACT pacHpeaeseHne yueOHOro Marepuania 1mo rogam ooydeHus (1o
KJjlaccaMm), NpeajgaraeT IpUMEpHYIO MOCIIE0BATEIbHOCT N3YYEHHs] TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTHS
MPEMETHOTO COZIEPKAHMS U yUETE BO3PACTHBIX 0COOEHHOCTEH 00yUYarOmMXCsl.

[Tporpamma no ¢usuke pa3paboTaHa ¢ IETbI0 OKA3aHUS METOANYECKON ITOMOIIHN YUUTEIIO B CO3/IaHIH
paboueiil mporpaMmsbl 10 y4eOHOMY HPEAMETY.

dusmKa ABISETCS CUCTEMOOOPA3YIOIINM /ISl €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEAMETOB, TIOCKOIBKY
¢u3nUecKre 3aKOHBI JIeKAT B OCHOBE MPOLIECCOB U SBICHUN, U3y4aeMbIX XUMHUEH, OMOJI0rHel, acTpoHOMUEH
u (usnueckoir reorpadueil, BHOCHUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KAapTHMHY MHpA, IPEIOCTaBISIET
Hanbosee sCHbIE OOpaslbl MPUMEHEHHs HAyYHOIO METO/a IO3HAHHs, TO €CTh CI0co0a TMOITydeHUs
JNOCTOBEPHBIX 3HAHUU O MUDE.

OpnHa 3 IJIaBHBIX 3a/1a4 (PU3HYECKOro 00pa3oBaHMs B CTPYKType OOMIero oOpa3oBaHUs COCTOUT B
(bopMHpPOBaHUN €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH U MHTEpeca K HayKe y 00yUaromuxcsl.

N3zyuenune ¢usuku Ha 0a30BOM YpOBHE MPEAIOJIAracT OBJIAJCHHUE CIEAYIOIUMU KOMIIETEHTHOCTSMH,
XapaKTEePU3YIOIINMH €CTECTBEHHO-HAYUHYI0 TPAMOTHOCTD:

® Hay4HO OOBSICHSATDH SBIICHHUS,

® OIICHMBATh ¥ IOHUMATh OCOOCHHOCTH HAYYHOT'O MCCIIECOBAHUS;

® HMHTEPIPETUPOBATH JAaHHBIE U HCIOIb30BaTh HAYUHbIE JOKA3ATEILCTBA JJIS IIOJYyUEHHS BBIBOJIOB.

Lenun u3y4yeHust pU3MKK Ha YpOBHE OCHOBHOIO 00IIero oOpazoBaHMs ompeneneHsl B KonHuenum
npernoaBanus yueOHoro npeamera «dusnuka» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoii denepanun,
peanu3yomux OCHOBHBIE 00IIe00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIAEHHOH pemenueM Komnerun
MunucrepcerBa npocsenienus Poccuiickoit @eneparun (mpotokoi ot 3 aekadps 2019 r. Ne I1K-4BH).

OOyuenne ocymecTBusercs Tmpu nojuepxkke lLlenTpa oOpa3oBaHHMs — €CTECTBEHHO-HAYYHOM
HanpasiieHHOCTH «Touka pocra», koTopelii co3nad B MOV «Anansunckoil Oll» SAMP nns pazButus y
00y4aromuxcss €CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, (DOPMUPOBAHHS KPUTUYECKOIO M KpPEaTHBHOTO
MBIIIUICHUS, COBEPUICHCTBOBAHMUSA HABBIKOB €CTECTBEHHO-HAYYHOW HANpPaBICHHOCTH, a TakkKe st
MPAKTUYECKON 0TpabOTKM yueOHOro MaTepuaa 1o yueoHomy mnpeamery «Duzukay.

Henn u3ydyenus pu3uku:

e npuoOpeTeHHEe HHTEpeca W CTPEMJICHHS OOy4aloIuxcs K HAyYHOMY HW3YYEHHUIO MPUPOIHI,
pa3BUTHE UX UHTEIUIEKTYyaJbHBIX U TBOPUYECKUX CIOCOOHOCTEIH;

® pa3BUTHE NPEACTABICHUN O HAYYHOM METOJIC MO3HAHHWS M (OPMHPOBAHUE HCCIEIOBATEIHCKOTO
OTHOIIEHHUSI K OKPY’KaIOLUM SIBJICHUSIM;

e (opMHUpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3Y4YECHHUs OCHOB CTPOCHHUS MAaTEepHH U
(byHIaMEeHTaJIbHBIX 3aKOHOB (DPM3UKU;

e (opMHUpOBaHHE NPEACTABICHUNH O pOIM (U3UKU JJIsl Pa3BUTHsS JPYTrUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJOTHUH;



® pa3BUTHE MPEJACTABICHUNA O BO3MOXKHBIX cdepax Oynymeil mpodeccuoHanbHON AeATeNbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAbHEHIIEMY 00yYEHHIO B 3TOM HalpaBJICHUH.
JloCTIKeHHe ATHUX LeNed Mporpammbl 1Mo (U3MKe Ha ypOBHE OCHOBHOIO 00IIero 0O0pa3oBaHUS
o0ecreunBaeTCs PEIICHUEM CIEAYIOMNX 3a4a4:
e npuoOpeTeHHe 3HAHUH O JUCKPETHOM CTPOSHMM BEIIECTBA, O MEXAaHHMYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHHSAX;
e npuoOpeTeHHEe YMEHHUH OIMUCHIBaTh U OOBSICHATH (U3NYECKUE SBICHUS C HUCIOJIb30BAHUEM
IIOJIyYEHHBIX 3HAHUU;
® OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX Ppacu€THBIX 3a/a4 C HCIOJIb30BAHUEM (U3NYECKUX
MoOJIeJIed, TBOPUECKUX U MPAKTHUKO-OPHEHTUPOBAHHBIX 3371ay;
® pa3BUTHE YMEHHUIl HAOIIOAATh MPUPOAHBIC SBJICHUS M BBINOJHATH ONBITHI, JAOOpAaTOPHBIE paObOTHI
U SKCTIEPUMEHTAJIbHBIE UCCIIEIOBAHUS C HCIIOJIb30BAaHHEM U3MEPUTEIBHBIX PHOOPOB;
e ocBOeHHE MPUEMOB pabOTHI ¢ MH(OpMAaIHel PU3MIECKOTO CoAepKaHMs, BKIIOUasi HH(POPMAIUIO O
COBPEMEHHBIX IOCTHKEHUAX (PU3HUKH, aHATIU3 U KPUTHUECKOE OLIEHUBaHUE NH(OpMAIIHH;
® 3HAaKOMCTBO CO cdepamu MNpo(hecCHOHATBHONW MAEATENbHOCTH, CBS3aHHBIMH C (HU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMU, OCHOBAHHBIMU Ha JOCTIKEHHIX (PU3NUECKOI HAYKH.
Ha uzyuenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs OTBOIUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HelleNnto), B 8 kinacce — 68 yacoB (2 yaca B Henento), B 9 kitacce —
102 yaca 3 yaca B HEJIEINIO).

[Ipennaraemelii B mporpaMme 1o (u3MKe MepeyeHb JIabOpaTOPHBIX pabOT M OIBITOB HOCHT
PEKOMEHATENbHBIM XapakTep, YYUTEIb JeNaeT BBIOOp MpOBeIeHHs JabOpaTOpHBIX pabOT M ONBITOB C
y4€TOM UHAMBUAYAIBHBIX OCOOCHHOCTEH OOYyYalOUIMXCS, CIUCKA OSKCIIEPUMEHTAIBHBIX 3aJaHuH,
IpeUlaraeéMbIX B paMKax OCHOBHOI'O TOCYJJAPCTBEHHOT'O SK3aMEHa 10 (PHU3HKeE.

COJAEP)KAHUE OBYYEHUA
7 KJIIACC

Pasnen 1. ®u3uka u e€ poJib B NO3HAHMHU OKPY/KAIOLIEro MUpa.

®dusnka — Hayka o npupone. ABnenus npuponsl. Ousndeckue SBICHUS: MEXaHUUECKUE, TEIJIOBBIE,
JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenU4HMHBI. V3MepeHue ¢usznueckux BenuduH. Dusmueckue mpuOopsl. [lorpenrHocTs
u3MepeHu. MexyHapoaHas CUCTEMa €IUHULL.

Kak ¢usuka u apyrue ecTecTBEHHblE HAyKM H3ydaloT Hpupoay. EcTecTBeHHO-Hay4HBIH MeTOox
MO3HAHUA: HAaOMIOZCHNE, TTOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIIBM)KEHUE TUIIOTE3, SIKCIIEPUMEHT IO MPOBEPKE
TUII0TE3, 00BsICHEHNE Ha0II0JaeMoro siBieHus. Onucanue GU3NIecKuX SBICHHUH C TTOMOIIBIO MOJICIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, IEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnyeckue MpuOOPHI U MPOLeAypa MPSIMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(PPOBBIM IMPUOOPOM.

Jlabopamopuvie pabomot u onvimel.

OmnpeneneHue eHbl IeIeHUs IKalbl U3MEPUTEIBHOTO prodopa.

N3mepeHue paccTosHUIM.

W3mepenune 00bEMa KUAKOCTH U TBEPJOTO Tea.

Onpenenenne pasMepoOB MalbIX TEL.

N3mepenue TemnepaTypsl IPHU IIOMOILM KUIKOCTHOI'O TEPMOMETPA U AATUYMKA TEMIIEPATYPHI.
IIpoBenenue uccienoBaHMsl MO IMPOBEPKE TMIOTE3bl: NAIBHOCTh MOJETA IIApHKa, MYLIEHHOIO
TOPU30HTAIILHO, TeM OO0JIbIIe, 4YeM OOJIbIIe BHICOTA TyCKa.

Pasnea 2. IlepBoHauyabHbIC CBeICHHS 0 CTPOCHMH BeleCTBa.
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CrpoeHue BellecTBa: aroMbl U MOJIEKYJBbI, MX pa3Mepbl. ONBITHI, JI0Ka3bIBAIOIINE JUCKPETHOE
CTPOCHME BEILECTBA.

JIBumkeHue 4vactull BemecTBa. CBs3b CKOPOCTH JBM)KEHHS 4YacTHUI[ C TeMIlepaTypoil. bpoyHoBckoe
nekenue, Muddysus. BzanmoaeiicTBre 4acTHIl BEIIECTBA: MPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOECHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIMYECKUX) TEIL.
B3auMoCBs3b MEXK 1y CBOMCTBAMHU BEIIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U UX aTOMHO-MOJIEKYJIIPHBIM
crpoenueM. OcCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Hemoncmpayuu.

1. Habmiogenune OpOyHOBCKOTO JIBUKEHUS.

2. Habmogenue nuddyszun.

3. HaGmopneHue siBieHUH, OOBACHIIOMUXCS MPUTSHKEHUEM WITH OTTAIKMBAaHUEM YaCTHII BEIIECTBA.

Jlabopamopuvie pabomot u onvimel.

1. Ormenka nuaMeTpa aToMa METO/IOM PSIIOB (C UCIONIb30BaHUEM (oTorpaduii).

2. OmbITHI 10 HAOJIOJCHUIO TETJIOBOT'O PACIIMPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ASHCTBUS CHUII MOJICKYJISIPHOTO MPUTSKEHHSL.

Paznen 3. /IBu:keHMe U B3auMo/ielicTBHE TeJl.

Mexannueckoe 1BukeHue. PaBHoMepHOE U HEpaBHOMEpPHOE ABMKEeHUE. CkopocTh. CpeHss CKOPOCTh
IIPY HEPAaBHOMEPHOM JIBUKEHUH. PacuéT myTH U BpeMEHU JABUKEHUS.

SBnenune wuHepiuu. 3akoOH MHepUuU. B3auMopelcTBue Ten Kak INPUYMHA HM3MEHEHMsSI CKOpPOCTH
IBYOKEHMS Tesl. Macca kak Mepa MHEpTHOCTH Tena. I noTHocTh BemiecTBa. CBA3b IIIOTHOCTU € KOJIMYECTBOM
MOJIEKYJI B elMHHIIe 00BhEMA BEIIEeCTBA.

Cuna kak xapakTepucTHKa B3aumoencTBus tea. Cuna ynpyrocta u 3akoH I'yka. MI3smepeHue cuiisl C
IIOMOIIBIO IMHAMOMETpA. SIBlIeHUE TATOTEHUs U cuia TshkecTu. Cuila TSKECTH Ha JpYyrux IvlaHerax. Bec
tena. HeBecomocts. CliokeHHME CHUJI, HalpaBJIEHHBIX IO OAHOW mpsimol. PaBHOzeWcTByromas cui. Cuila
TpeHUsl. TpeHHe CKONbXKEHNS U TpeHUeE NoKos. TpeHue B NpupoJe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHHYECKOTO JBIKEHUS Tea.

N3mepenue cKkopoCcTH NPSMOJIUHENHOIO ABUKEHHUS.

HabGnronenue siBieHUs: MHEPLUU.

HaGnronenue u3MeHEeHUs: CKOPOCTH MPH B3aUMO/ICHCTBUH Tell.

CpaBHeHHuE Macc 110 B3aUMOJIEHCTBHUIO TEIL.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJHON MPSIMOH.

JIaﬁopamopHue padomul u onvimol.

1. OmnpeneneHue CKOPOCTM PaBHOMEPHOIO  JBMKEHMS (IIapuka B JKUAKOCTH, MOJEIU

SCIF S S

AIIEKTPUYECKOTO aBTOMOOWIISI U TaK Jlayiee).
2. OrmpeneneHue cpeIHe CKOPOCTH CKOMBKEHUs OpycKa WM IIapHKa [0 HAKJIOHHOW TIOCKOCTH.
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Omnpenenenne MIOTHOCTYA TBEPAOTO TeENA.
4. OmpIThl, JAEMOHCTPUPYIOUIME 3aBUCHMOCTb pacTsKeHHs (nedopmanuu) TpPYXKHHBL  OT
IIPUIIOKEHHOHN CUJIBL.
5. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI TPEHUS CKOJIBKEHHUS OT BEca Tejla U Xapakrepa
COIIPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBiieHue TBEPABIX TeJl, JKMAKOCTEN 1 ra3oB.

Hapnenne. CriocoObl yMEHBIIEHUS U YBEIMUYCHHS JaBjieHus. JaBieHue rasa. 3aBUCUMOCTh JaBJICHUS
raza or oobéma, temmeparypsl. Ilepeqaya maBneHust TBEPABIMU TENIAMH, KUAKOCTSIMH M Ta3aMu. 3aKOH
[MTackans. [THeBMaTuyeckre MammMHbl. 3aBUCUMOCTh JABICHHS KUAKOCTH OT IIyOuHBL. [Mapocrarnueckuit
napazgokc. CooOmraronuecst cocyabl. [ uapaBinyeckue MeXaHu3MBbl.

AtMocdepa 3emmm u atmochepHoe namicHue. [IpUYMHBI CyIIECTBOBAHUS BO3AYLIHOW OO0OJIOYKH
3emin. Ombir Toppuuernm. M3Mepenne aTMochepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS
OT BBICOTHI HaJ] ypoBHEM Mops. [Ipubopsl 11 n3MepeHus: aTMoc(pepHOro AaBICHHUS.



JleficTBUE KMAKOCTH W ra3a Ha IMOTrpyXEHHOE B HUX Teio. BeiTankuBaromias (apXxuMeaoBa) cuia.
3akoH Apxumena. IlnaBanue Ten. Bo3gyxomnnaBanue.
Jemoncmpayuu.

1. 3aBHCHMOCTB 1aBJIEHMS raza OT TEMIIEPATypBhI.

2. llepenaua naBieHHUs KUIAKOCTBIO U Fa30M.

3. Coobmarommuecs: CoCy/Ibl.

4. T'mapaBandeckuil mpecc.

5. TlposiBnenue aeicTBUS aTMOC(HEPHOTO JTaBICHUS.

6. 3aBHCHMOCTb BBITAJKUBAIOIIEH CHIBI OT 00bEMA MOTPYKEHHOM YacTH Tela M IUIOTHOCTH
KUJKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOLIEN CHUJIbI BECY BBITECHEHHOM KUJIKOCTH.

8. VYcnoBue mnnaBaHUs Tel: IUIABAHME WM IOTPYKEHUE TEJl B 3aBUCHUMOCTH OT COOTHOLIEHMS

IJIOTHOCTEH Te€JIa U KUJKOCTH.
Jlabopamopuvie pabomot u onvimel.
1. HccrnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B )KHUJIKOCTh YaCTH TeJa.
2. OmnpeneneHne BbITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TENO, IOTPYKEHHOE B KUAKOCTb.
3. IlpoBepka HE3aBUCHMOCTHU BBITAJIKUBAIOIIEH CHUJIbI, IEUCTBYIONIEH HA TEIO B KUIKOCTH, OT MACCHI
Tena.

4. OmnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BBITAIKMBAIOUIEH CHIIBI, JIEHCTBYIOLIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPY>KEHHOM B HKHUAKOCTh YaCTH TeJa U OT IUNIOTHOCTHU >KUIKOCTH.

5. KonctpynpoBanue apeomerpa WIM  KOHCTPYHpPOBAaHHME JIOAKM U ONpeAeieHue  eé
I'PY30I0AbEMHOCTH.

Pasnea 5. Pabora u MomHOCTb. JHEpIrus.

Mexanunueckasi pabota. MOIIHOCTb.

[Ipoctbie MexaHM3MBI: pblyar, OJOK, HAaKJIOHHas IUIOCKOCTh. IlpaBmio paBHOBecHs pblyara.
[IpumeHeHne mpaBuiIa paBHOBeCHs pbluara K OJOKy. «3osortoe mpaBuio» MexaHuku. KIIJ[ mpocTsix
MexaHu3MOB. [IpocTbie MexaHU3MbI B OBITY U TEXHHUKE.

Mexannueckass sHeprus. KuHernueckas um noreHuManpHas sHeprus. lIpeBpamienue ogHoro Buua
MEXaHMUYECKOM 3HEPTUH B IpYyroi. 3aKOH COXPAHEHUS DHEPIMH B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.

1. Ompenenenuie pa®OTHI CUIBI TPEHHUS TPU PABHOMEPHOM JBIKEHHU Tella 1O TOPU30HTAIBHOM

IIOBEPXHOCTH.

2. HccnenoBaHue ycioBUM paBHOBECHUS pblyara.
N3mepenue KII/ HaKIOHHON MIIIOCKOCTH.

4. W3ydeHue 3aKOHa COXPAHEHUS MEXAaHUUYECKOM 3HEPIUU.
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8 KVIACC

Pasnea 6. TenioBble ABICHUSA.

OCHOBHBIE MTOJIOKEHUSI MOJIEKYJIIPHO--KUHETUUECKON TEOPUHN CTPOEHUs BellecTBa. Macca U pa3mepsl
aTOMOB U MoJIeKyJd. OIBITBI, NOATBEPKAAIOIINE OCHOBHBIE IIOJIOXKEHUS MOJIEKYJIIPHO-KMHETUYECKON
TEOPUH.

Mogenu TBEPIOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BemecTBa. Kpucrammuyeckue u amopdHbie
tena. OOBSCHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPABIX TEJ HAa OCHOBE IOJIOKEHUH MOJEKYISIPHO-
-KMHETHUYeCcKOi Teopun. CMaunMBaHNE U KaWJUISPHBIE BJICHUS. TEII0BOE pacIIMPEHHUE U CXKATHE.

Temneparypa. CBsi3b TemmepaTypbl CO CKOPOCTBIO TEIUIOBOTO JBMXKEHMS 4YacTULl. BHyTpeHHs
sHeprua. CrocoObl M3MEHEHHUS BHYTPEHHEH SHEepruM: TeIuionepenadya M COBEpLICHHE paboThl. Bumipl
TEILIONEPEIaYu: TEIJIONPOBOJHOCTD, KOHBEKIINS, U3JIyYCHHE.



KonmuecTBo TeruioTel. YenbHas TEMIOEMKOCTh BemlecTBa. TermiooOMeH M TeIIoBOE paBHOBECHE.
VYpaBHenune TemmoBoro Oananca. [lmaBieHue W OTBepleBaHHWE KPUCTAUIMYCCKUX BEIIECTB. YIENbHAS
teruiota masieHus. IlapooOpasoBanume u koHjeHcanus. Mcmapenue. Kumenwe. VYnenbHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTIEHUS OT aTMOC(EpPHOTO JaBICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprusi TOIINUBA. Y IeJbHAs TEIJIOTa CTOPAHMUSL.

[Tpuanumer padoTsl TeruoBbix nBurateneit KIIJ| TermoBoro asurarens. TermoBble ABUTATETH U
3al1UTa OKPYXKAIOIIEN CPEBL.

3aKOH COXpaHEHUs U MPEBPAICHUS YHEPTUHU B TEIJIOBBIX MPOIIECCaX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBIKEHUS.

Ha6monenue nuddysum.

Habmronenue SBIeHUI CMauyMBaHUs M KAMIISIPHBIX SBIICHUH.

Habmroienue TemmoBoro pacimpeHus Tell.

W3menenue naBieHus ra3a mpyu U3MEHEHUH 00bEMA U HarpEeBaHUU WIIH OXJIAKICHUH.
[IpaBuna usmepenus TemnepaTrypsl.

Bunael renonepenauu.

OxJaxkieHre IPU COBEPIICHUU PAOOTHI.
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9. HarpeBanue mpu coBepIIeHUN PaOOTH BHEITHUMHU CHIIAMHU.

10. CpaBHEHME TEMIOEMKOCTEN pa3INYHbIX BELIECTB.

11. HabnroneHne KUmeHwus..

12. HabGnroeHre MOCTOSTHCTBA TEMIIEPATYPhI PH TUTABIICHUH.

13. Monenu TennoBbIX JBUTATEIICH.

Jlabopamopuvie padbomot u onvimel.

OnbITHI MO OOHAPYKEHHUIO NEHCTBUS CHIJI MOJICKYJISIPHOTO TIPUTSKEHUS.

OnBITHI MO BRIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHOM COJIM MJIH caxapa.

OnbITHI MO HAOTIOACHUIO TETIJIOBOTO PACIIUPEHHUS Fa30B, JKUKOCTEH U TBEPIBIX TEL.
Omnpenenenre AaBJeHUs BO3IyXa B OAJUIOHE IIIPUIIA.

OnBITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTH JIaBIICHUSI BO3/yXa OT €ro 00bEMa M HATPEBAHUS WU
OXJTQKICHUSI.
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6. IIpoBepka rumoresbl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA KMIKOCTH B TEPMOMETPHUYECKOM
TpyOKe OT TeMIepaTyphl.

7. HabmoneHune M3MEHEHHsT BHYTPEHHEH SHEpruM Teja B pe3yJsibTaTre Terionepenadyd U paldoThl
BHEILIHUX CUJL.

8. HccnenoBaHue sIBICHHS TEIUNIOOOMEHA MPU CMEIIMBAHUH XOJIOJHON U ropsiueii BOIBI.

9. OmnpeneneHue KOJIMYECTBA TEIJIOTHL, IOJYYEHHOTO BOAOH MNpH TEIIOOOMEHE C HarpeTbiM
METAJNINYECKUM LIMIIMHIPOM.

10. Onpenenenue yaenbHON TENIOEMKOCTH BELIECTBA.

11. UccnenoBanue nporecca ucCrnapeHusl.

12. Onpenenenre OTHOCUTEIBHON BIIaKHOCTH BO3/yXa.

13. Onpenenenue yaenbHOW TEIUIOTHI IJIABJICHUS JIbJA.

Pasnen 7. DuekTprnuyeckne ¥ MATHUTHBIE SIBJICHHSA.

Onextpuszanus Ten. JlBa poaa 3IEKTpUUYECKUX 3apsiioB. B3aumonencTBue 3apspKEHHBIX Tel. 3aKOH
KynoHa (3aBUCHMOCTB CHJIbI B3aUMOJIEHCTBUS 3apsSKEHHBIX TEJl OT BEIUYMHBI 3apsiI0B U PACCTOSTHUS MEXTY
TeJIaMHu ).

Onextpuueckoe 1none. Hanpspk€HHOCTh — anmexkTpuueckoro mnons.  llpuHnun — cyneprosunuu
ANEKTPUYECKUX MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpuueckux 3apsaoB. OJIEMEHTapHBIM dieKTpuueckuil 3apsn. CrpoeHue aroma.
IIpOoBOAHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHMSI EKTPUIECKOTO 3aps/ia.



DneKTpUUYECKUI TOK. Y CIOBHS CYLIECTBOBAHUS IEKTPUUYECKOrO TOKA. MICTOYHMKN TOCTOSHHOTO TOKA.
JIeMCTBUS JIEKTPUUECKOIO TOKA (TEMJIOBOE, XMMUUECKOE, MArHUTHOE). DIEKTPUUYECKUI TOK B )KMJKOCTSIX U
rasax.

Onextpuueckass nenb. Cuna Toka. JneKkTpuyeckoe HampsbkeHue. CoONpoTHUBIEHUE IPOBOJHUKA.
VY aenpHOE CONpPOTUBIIEHHUE BellecTBa. 3akoH OMa Juid ydactka nenu. IlocienoBarenbHoe U napajjiesibHOE
COCIMHEHUE NIPOBOJHUKOB.

PabGota M MOIIHOCTH 3NEKTpHUYecKOro Toka. 3akoH JDxoyms—Jlenna. DnekTpuyeckue LENU H
NOTPeOUTENH IEKTPUIECKOM SHeprun B ObITY. KOpOoTKOE 3aMbIKaHHE.

ITocTostHHBIE MarHUTHL. B3aumonelcTBUE NOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarautHoe nose
3eMJId U €ro 3HauyeHue JuId KU3HM Ha 3emie. OnbIT Opcrena. MarHUTHOE MOJE 3JIEKTPUYECKOrO TOKA.
IIpuMeHeHHE DIIEKTPOMAarHUTOB B TEXHHUKE. JICMCTBHE MAarHUTHOrO IIOJs HAa IIPOBOJHUK C TOKOM.
DNEeKTpOABUIaTENb MOCTOSHHOIO TOKa. Vcronb30BaHue 3JEKTPOABUTATENEH B TEXHUUECKUX YCTPOHCTBaX U
Ha TPaHCIOpTE.

OneiTel @apanest. SIBneHue anekTpoMarHuTHOW MHAyKIuH. IIpaBuno JleHma. DnexrporeHeparop.
CriocoObl TONTyYeHHsI AJIEKTPUYECKOM SHEPruy. JEKTPOCTAHIIMM Ha BO30OHOBISEMBIX HCTOUYHHUKAX
JHEPIHUH.

Jemoncmpayuu.

DnekTpu3aus Teil.
JIBa poJia EKTPUUECKUX 3apsI0B U B3aUMOJIEHCTBUE 3aPsKCHHBIX TEIL.
YCTpPOUCTBO U IEHCTBUE DIEKTPOCKOIIA.
DneKxTpocTaTHUeCcKask MHIAYKIHS.
3aKOH COXpaHEHMS JIEKTPUUECKUX 3apsiI0B.
[IpOBOTHUKY U TUDTEKTPHUKH.
MopenupoBaHue CUIOBBIX JIMHUHN JJIEKTPUUECKOIO MOJIA.
M cToYHMKH ITOCTOSTHHOT'O TOKA.
JIeNCTBHUS DIIEKTPUYECKOTO TOKA.

. DIIEKTPUUYECKHUI TOK B KUIKOCTH.

. 'a30BB1H pas3psa.
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. I3MepeHune cuiibl TOKa aMIepMeTpOM.
. I3MepeHune 31eKTpUUECKOro HalpsyKEHUsS! BOJIbTMETPOM.
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. Peocrar u marazuH COIpOTHUBIICHUIA.
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. BzanmopeiicTBre MOCTOSIHHBIX MAarHUTOB.

—_—
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. MozpennpoBaHrue HEBO3MOXHOCTH Pa3JIeJICHUS TIOIIOCOB MarHUTa.
. MO,Z[CJII/IpOBaHI/IC MAarduTHBIX TT0JICH ITOCTOSHHBIX MarHuTOB.
. OneIT Opcrena.
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. MarauTHOe 1noJie ToKa. DIEeKTPOMarHur.
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. [lelicTBME€ MarHUTHOTO MOJIS HA IPOBOJHUK C TOKOM.
. DIIEKTPOABUTATENb TOCTOSIHHOT'O TOKA.
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. UccnepoBanue siBeHUS 3J€KTPOMarHUTHOM MHYKIUH.
. OnbrTer Dapages.
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B~ W

. 3aBUCUMOCTH HAIPaBJICHUS] MHIYKLIIMOHHOTO TOKA OT YCIOBHIA €r0 BOSHUKHOBEHHSI.

25. DaeKTporeHepaTop NOCTOSIHHOIO TOKA.

Jlabopamopuvie pabomot u onvimel.

OnbITh IO HAOTIOICHHUIO SIEKTPU3AIMH TEJ HHAYKIIUEH U P COPUKOCHOBEHUH.

HccnenoBanue NelCTBUS IEKTPUIECKOTO OIS HAa IPOBOJHUKH U AUAIEKTPHUKH.

C6opka 1 mpoBepka paboThI ITEKTPUUECKON LIEMH MOCTOSTHHOTO TOKA.

H3mepeHune 1 peryaIupoBaHue CHIIbI TOKA.

W3mepeHue U peryIupoBaHue HapsHKeHUsI.

HccnenoBanue 3aBUCMOCTH CUJIBI TOKA, UIYIIETO Yepe3 pe3UcTOp, OT COMPOTUBIICHUS PE3UCTOPA
U HaNpsDKEHUS Ha Pe3ncTope.
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7. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JEKTPUUECKOTO CONPOTUBIIEHUS NPOBOAHHUKA OT €ro
JUIMHBI, TIJIOIIAH TONEPEYHOr0 CEYEHHsI U MaTepuaa.

8. IlpoBepka mpaBWJIa CJIOKEHUS HANPSDKEHUH IIpU  IIOCIEAOBATEIBHOM COEAMHEHHMH JIBYX
PE3UCTOPOB.

9. IlpoBepka npaBuia Ajs CHJIbI TOKA IPU NapajuIeIbHOM COEIMHEHUHN PE3UCTOPOB.

10. Onpenenenue pabOThI SNEKTPUUECKOTO TOKA, UIYIIETO YePe3 PE3UCTOP.

11. Onpenenenue MOLHOCTH AIEKTPUUECKOIO TOKA, BBIJEIAEMOI Ha pE3UCTOPE.

12. ViccnenoBaHne 3aBUCUMOCTH CHJIBI TOKA, HIYILIEr0 YEPE3 JaMIIOUKY, OT HANIPSKEHUsI HAa HEH.

13. Onpenenenue KII/l narpeBatens.

14. ViccnenoBanrne MarHUTHOTO B3aMMOJAEHUCTBHSI TIOCTOSSHHBIX MarHUTOB.

15. 3y4yeHne MarHuTHOTO T0JISt HOCTOSIHHBIX MarHUTOB NP UX O0BEIMHEHUH U Pa3IeICHHH.

16. VccnenoBanue AeUCTBUS SJEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJAEHCTBHS KaTyIIKU C TOKOM U MarHuTa OT
CHJIBI TOKA U HAaIIPABJIEHUS TOKA B KaTYIIIKE.

18. M3yuenue aelicTBUS MarHUTHOI'O 1OJIS1 HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue paboThl 3JeKTPOIBUT ATEIIS.

20. U3mepenue KIIJI anekTponBUraTebHON yCTaHOBKH.

21. OnbITEI IO UCCIIEJOBAHMIO SBJICHUS 3JEKTPOMAarHUTHOM MHIYKIMH: HCCIIEIOBAaHUE W3MEHEHUN
3HAUEHUS U HAIPABJICHUS UHIYKIIMOHHOTO TOKA.

9 KVIACC

Pasnen 8. Mexannyeckue siBJIeHHS.

Mexanuueckoe ABuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOr0 JIBMKEHHUs. PaBHOMEpPHOE MNMpAMOJIMHENHOE ABWXeHHE. HepaBHOMEpHOE NPSAMOIMHENHOE
nBrkeHue. CpeaHsisi ¥ MTHOBEHHAsI CKOPOCTh TeJla ITPU HEPAaBHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TIpsIMONTHHEHHOE BIKeHne. CBoboaHoe nagenue. OnbiTel ["amues.

PaBHOMepHOe nBHKEeHHE MO OKpyxkHOCTH. Ilepmon m uvactora obOpameHus. JluHelHass W yrioBas
ckopocTHu. LleHTpoCTpeMUTENIBHOE YCKOPEHHUE.

Ilepeiit 3akoH Herorona. Bropoit 3axkon Herotona. Tperuit 3akoH Herorona. IlpunHnmn
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: CHila TPEHUS CKOJIBKEHUS, CUJIa TPEHUS TIOKOs, APYTUe
BHJIbI TPCHHUSL.

Cuta TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpPEHHE CBOOOHOTO NasieHus. J[BuKeHue riaHer
Bokpyr Connua. IlepBast kocMuueckasi ckopocTb. HeBecoMocTh 1 eperpyski.

PaBHOBecue MarepuanpHOW TOukH. AOcomoTHO TBEpAOE Teno. PaBHOBecue TBEpIOro Tema C
3aKPEIUIEHHON OCBIO BpallleHuss. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynbe Tena. M3smeHnenue ummyinbsca. ViMinynbe cuiibl. 3aKOH COXpaHEHHUs UMIyJbca. PeakTnBHOE
JBUYKECHHUE.

Mexannueckast paboTa ¥ MOIIHOCTh. PaboTa cmil TsKecTH, ynpyroctu, TpeHus. CBsi3b HEPTUU H
paGotel. [loTeHnmanpHast SHEprusi Tenia, MOAHATOTO HAJ MOBEPXHOCTHIO 3eMiH. [loTeHumanbHas sHeprus
ckatol mnpyxkuHbel. Kunetnueckas sHeprus. Teopema O KHHETUYECKOW HHEPIHMH. 3aKOH COXpPaHEHMS
MEXaHUYECKOW SHEPTUH.

Jemoncmpayuu.

1. HabmiogeHne MEXaHMYECKOTO JBMXKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHME ITyTEH U TPAEKTOPUN JIBHYKEHUS OJAHOTO U TOTO K€ TE€la OTHOCUTEIBHO Pa3HbIX TEl

oTcuéra.

3. H3mepeHHe CKOPOCTH U YCKOPEHHUS IPSIMOJIUHENHOTO JBU)KEHHUS.

HccenenoBanue npu3HakoB paBHOYCKOPEHHOTO ABUKCHUS.
5. HabmioneHnue IBHKEHHS TeJla IO OKPY>KHOCTH.

he



7.
8.
9.

10.
11.
12.
13.
14.
15.
16.

HabOmonenne MexaHWYeCKUX SIBICHUH, MPOUCXOMANINX B cUcTeMme orcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBIKEHHH OTHOCHUTEIIbHO KaOMHeTa (PU3UKH.
3aBUCUMOCTb YCKOPEHMS Tela OT MACChl TeJIa U ACUCTBYIOIIEH Ha HETO CHUJIBI.
HaGnronenue paBeHCTBa CUIT TPU B3aUMOJICHCTBUM Tell.

N3meHeHue Beca Tea Ipu YCKOPEHHOM JBUKEHUU.

Ilepenaya nMmyibca Ipu B3aMMOACUCTBUM TEIL.

[IpeoOpa3oBanus JHEPTUU MPU B3aUMOACHCTBUH TEIL.

CoxpaHeHne UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJECHCTBUH.

CoxpaHeHue UMITyJIbCa MPHU aOCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

HaGnronenue peakTHUBHOTO JABYIKEHHSL.

CoxpaHeHre MEXaHUYECKOH 3HEPTUH MTPH CBOOOTHOM MaACHUH.

CoxpaHeHNEe MEXaHUYECKON PHEPIUU NPYU JABWKEHUU TeJla MO/ IEHCTBUEM IIPYKHUHBI.

Jlabopamopuvie pabomot u onvimel.

1.

A S

10.

11.

KoHcTpynpoBanue TpakTa JUlsi pa3sroHa M JaJbHEHUIEro paBHOMEPHOIO ABIDKCHHS IIapHKa WIH
TEJIEKKH.

Omnpenenenue cpenHel CKOPOCTH CKOJIbXEHHsS OpycKa WM JBHKCHMS IIapUKa 10 HAKIOHHON
TUTOCKOCTH.

Omnpenenenre yCKOpeHUs Teja MPpH PaBHOYCKOPEHHOM JIBMKEHUH 10 HAKJIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IIYTH OT BPEMEHHU NPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HayaJlbHOM
CKOPOCTH.

[TpoBepka THIIOTE3BI: €CIAM MPU PABHOYCKOPEHHOM JBIDKEHHM 0€3 HadalbHOM CKOPOCTH IyTH
OTHOCATCS KaK psAJ HEYETHBIX YUCEII, TO COOTBETCTBYIOLINE MPOMEKYTKH BPEMEHU OJTMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CHUIIBI TPEHHSI CKOJIBXKEHHUS OT CHIIBI HOPMAJIbHOT'O JaBJICHHSL.
Onpenenenue k03 puimeHTa TpeHus: CKOIbKEHUS.

Onpenenenune xECTKOCTH MPYKUHBIL.

Onpenenenue pabOTHl CHIIBI TPEHHUS NMPU PABHOMEPHOM JBIDKEHHM Tella MO TOPHU30HTAIBHOU
MTOBEPXHOCTH.

Onpenenenne paboThI CUIIBI YIIPYTOCTH IPU MOIBEME TPYy3a C MUCIIOIb30BAaHUEM HETIOABUKHOTO U
MOJIBUKHOTO OJIOKOB.

W3ydeHue 3aKoHa COXpaHEHHUS SHEPTUH.

Pasnen 9. Mexannuyeckne K01e0aHUSA M BOJIHBI.

Konebarensnoe nBmxenne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHWI: MEpUOJ, YacToTa, aMIUIUTY[A.
MaremaTHueCKHi U IPY>KUHHBIA MasTHUKU. [IpeBpalienne sHepruu npu KojiaedaTeIbHOM JABHKEHHH.

3aryxarmue konebanus. BeinyxkneHHble koneOanus. Pesonanc. Mexanudeckue BoiHBL CBOHCTBa

MEXaHUYECKUX BOJIH. [IpononpHbIle M monepeyHbie BOJIHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ PaclpOCTPAHEHUS.
MexaHnueckre BOJIHBI B TBEPIIOM TeJIE, CEUCMUYECKHUE BOJIHBI.
3ByK. 'poMKOCTh 3ByKa U BbicOTa ToHA. OTpakenue 3Byka. H(ppa3Byk U yIbTpa3ByK.

Jemoncmpayuu.

1. Habmiogenue xonebanuil Tel Mo JeWCTBUEM CUIIBI TSDKECTU U CUJIBI YIIPYTOCTH.
2. Habmonenue konebaHuit rpy3a Ha HUTH U Ha MIPYXKHUHE.

3. HabmioneHue BBIHY)KICHHBIX KOJICOaHUH U pe30HaHCca.

4. PacnpocTtpaHeHre IpOoJOJbHbBIX U MOMEPEYHBIX BOJIH (HAa MOJEIN).

5. HabmoneHune 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

6. AKyCTUYECKHUI pE30HAHC.

Jlabopamopuvie pabomot u onvimel.
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OmnpeneneHne 4acTOThI U MepHoa KoleOaHU MaTeMaTHUECKOT0 MasiTHUKA.

OmnpeneneHre 4acTOThI U MepHoJia KolIeOaHUH MPYKUHHOT'O MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEpHOJia KOIeOaHUH TIOBEIIEHHOT'O K HUTHU TPpy3a OT JUTMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TEpHOa KOJIeOaHU MPY>KUHHOTO MasTHUKA OT MacChl Irpy3a.
[TpoBepka HE3aBUCUMOCTH NEPHOAA KOJIOaHUH Irpy3a, MOABEIICHHOTO K HUTH, OT MaccChl rpy3a.



6. OMNBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEeprojia KoJIeOaHui Mpy>KMHHOTO MasTHUKA OT MacChl
rpy3a 1 ;KE€CTKOCTH IIPY>KUHBIL.

7. WI3mepeHue yCcKopeHUs: CBOOOHOTO MaICHUSI.

Pasnea 10. DjieKTpOMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbIE BOJIHBI.

DNEKTPOMarHUTHOE IoJie. DJIEKTpOMarHuTHbIe BOJIHBI. CBOMCTBa 25IeKTpOMarHUTHBIX BOJH. Ilkana
JIEKTPOMArHUTHBIX BOJIH. MCIOab30BaHNE 27EKTPOMArHUTHBIX BOJIH Ul COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoaa ceera. Ckopocts cBeTa. BoaHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoiicTBa 3J€KTPOMAarHUTHBIX BOJIH.

2. BoJyIHOBBIE CBOMCTBA CBETA.

Jlabopamopuvie pabomot u onvimel.

1. W3ydeHue CBOHCTB 3JEKTPOMArHUTHBIX BOJIH C IIOMOIIbI0 MOOUIIBHOTO TeedoHa.

Pa3nea 11. CBeToBLIE IBJICHUS.

JlyueBas mojmenb cBera. Mcrounuku cera. IlpsMonuHeliHOe pacnpocTpaHEHUE CBeTa. 3aTMEHHS
Counnua un JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpaKEHUs CBETA.

IIpenomiienne cBera. 3akoH npeaoMiieHUs cBera. IlollHOE BHYTpEeHHEE OTpaKEHHME CBETa.
Hcnonb30BaHNEe NOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon nmydeit B muH3e. OnTudeckas cucreMa ¢oToarmnapara, MUKpOCKOIa U TeJleckona. [ 1a3 kak
ONTUYECKAs cUCTEMA. bIM30pyKOCTh U 1aIbHO30PKOCTb.

Paznoxenne Oenoro cBera B crnekTp. OnbiTel HptoToHa. CrloXeHHE CHEKTPajIbHBIX IIBETOB.
Jucnepcus csera.

Jemoncmpayuu.
[IpssMOnMHENHOE PACIIPOCTPAHECHUE CBETA.
OTtpaxkeHue cBera.
[Tonmyyenne n300pa’keHH B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
IIpenomienue ceera.
OnTuyeckuii CBETOBOI.
Xon ydeit B coOuparolei JInH3e.
XoJ J1y4eil B paCcCEUBAIOILEH JINH3E.
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[Tonmyyenne n300pa>keHH ¢ TOMOIIBIO JTUH3.

9. Tpunuun neiictBus ¢oToanmapara, MUKpOCKOIA U TEIECKOIIA.

10. Mogens rnasa.

11. Paznosxenue 6e10ro cBeTa B CIEKTP.

12. Tlommyuenue 6enoro cBeTa MpH CI0KEHUU CBETA PA3HBIX IIBETOB.
Jlabopamopuvie pabomot u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHMsI CBETOBOTO JIyda OT yrJja IaJeHUs.
2. W3ydeHue XapaKTepHCTUK N300pa’keHUs MpeIMeTa B TUIOCKOM 3epKalie.

3. HccnenoBaHue 3aBUCHMOCTH yrja MPENIOMIIEHHS CBETOBOIO Jyya OT yrIjla MaJeHHUs Ha T'PaHULE
«BO3IyX—CTEKIION.

[Tonmyuyenne n300pa>keHHUH ¢ TOMOLILIO0 COOMPAOIIEH TUH3BI.

Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKOM CHUIIBI COOMPAIOILEH JINH3BL.
OMnBITH IO PA3JIOKEHHUIO OEJIOr0 CBETA B CIIEKTP.

No v oA

OmnBITH IO BOCTIPUATHIO I[BETA IPEIMETOB MPH UX HAOIIOACHNUHN Yepe3 LIBETOBBIC (DHIIBTPHI.

Pa:me.n 12. KBaHTOBLIE IBJICHHS.

OmnbiThl Pezepdopna u nmiaanerapuas mojens aroma. Mozens aroma bopa. Micnyckanue u norioreHue
cBera aromoM. KBaHTbl. JIMHeHUaTbie CIEKTPHI.

PagnoaktuBHOCTh. Anbda-, Oerta- u ramma-uznydeHus. CrpoeHue aTtomMHoro sapa. HykinonHas
MOJIEJIb aTOMHOT O sAnpa. M3oronsl. PagunoaktusHble npespaluenus. [lepuos nomypacnaga aTOMHBIX SAEP.



SAnepusle peakuuu. 3aKOHBI COXPaHEHUS 3apsAJ0BOI0 M MAacCOBOI'O UUCEN. DHEPrHsl CBS3M aTOMHBIX

anep. CBs3b Maccel U SHepruu. Peakuuu cuntesa u aenenus saep. Merounnku sHeprun CosiHLa U 3BE31.
SAnepHas oHepreTuka. JIeMCTBU paAMOAKTUBHBIX U3JIyYECHUN Ha )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.

CrieKTpsbl U3JIy4EHHUS U TOTJIOIEHHUS.

CrieKkTphpl pa3au4HbIX [a30B.

CrnexTp BooOpoJa.

HabGnronenue TpekoB B kamepe Busbcona.

PaboTa cuéTurika MOHU3UPYIOMIUX U3TyYCHUH.

I

Peructpanus nznyueHus NpupoIHbIX MUHEPAJIOB U IIPOAYKTOB.

JIaﬁopamopHue padomul u onvimol.

1. HabmiogeHue CIIONIHBIX U JIMHEHYATHIX CIIEKTPOB M3IIy4YEHHUSI.

2. MHccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUHU YACTHIIBI 110 TOPMO3HOMY IyTH (110 poTorpadusim).

3. V3mepeHue painoaKTUBHOTO (OHA.

IToBTOpPHTEILHO-00001IAI0 NI MOTYJIb.

[ToBTOpUTENBHO--0000MAIOIIMKA  MOAYNb TpeAHA3HAYEH JUI CHCTEMaTH3allud U 0000IIeHHS
MPEIMETHOTO COJICP)KAHUS U OMbITA JAEATEIILHOCTH, IPUOOPETEHHOTO IPU U3YUYEHUH BCETo Kypca (DU3UKH, a
TaKXe JUIs TOATOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMEHY IO (HU3UKe A O00ydaroIuxcs,
BBIOpABILIUX 3TOT Y4eOHBIN MpEaAMET.

IIpu M3yueHuu AaHHOTO MOJYJISl PEAIN3YIOTCSA U CUCTEMATU3UPYIOTCS BUBI JESITEIBHOCTH, HA OCHOBE
KOTOPBIX O00ECIeYnBACTCS JOCTIKEHHE IPEAMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX pe3yJIbTaToB
o0y4eHus, GOpMHUPYETCsI eCTECTBEHHOHAYYHasi TPAMOTHOCTh: OCBOEHHE HAayYHBIX METOJIOB MCCIIETOBaHMS
SABJICHUM TPHUPOJBI W TEXHUKH, OBJAJCHHE YMEHUSMH OOBACHATH (PU3UUECKUE SBIICHUS, MPUMEHSA
II0JIy4YE€HHBIE 3HaHMS, PEIIATh 33Ja4l, B TOM YHMCJIE KAYECTBEHHbBIE U SKCIIEPUMEHTAIILHBIE.

IIpyHOMNIMAIBHO [EATEIbHOCTHBIM XapakTep [JAaHHOIO paslela pean3yercss 3a CY€T TOro, 4ro
o0yyJaronuecst BHIIOMHSIOT 3aJaHHs, B KOTOPBIX UM IpeIaraeTcs:

Ha OCHOBE IIOJyYEHHBIX 3HAHWM pAcIO3HAaBaTh W HAYYHO OOBICHATH (PU3MUYECKHE SIBJICHUS B
OKpY>KaroIllel TPUPOIE€ U MOBCEIHEBHOM KU3HH;

UCMOJIb30BaTh HAYYHBIE METOABI UCCIENOBAaHUS (DU3MYECKHX SIBJICHUI, B TOM YHUCIIE AJsl MPOBEPKH
TUIIOTE3 U NIOJyYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4yHbIE OCHOBBI HambOoOJiee BaXKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOTHM, Hampumep,
IIPAKTUYECKOI0 MCIIONIb30BAHMS PA3IMYHBIX MCTOUYHHUKOB SHEPIMHM Ha OCHOBE 3aKOHA INPEBpAlllEHUs U
COXPAHEHHUS BCEX U3BECTHBIX BUIOB SHEPTHUHU.



IINTIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA NPOI'PAMMBI 1O PUBUKE HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHUA

N3ydyenne ¢(u3mkd Ha ypOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHUs HAMpPaBIECHO Ha JIOCTIDKEHUE

JIMYHOCTHBIX, MCTAIPCAMCTHBIX U ITPECAMCTHBIX OGp&SOB&TCJIBHBIX PE3YyJIbTATOB.

B pesynbrare uzyueHus GU3NKH HA YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus y 00yJaromerocst OyayT

c(hOpMUPOBAHBI CIEAYIONINE TUYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

- IPOSIBJICHUE UHTEpECA K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOM (pr3nueckoit HayKu;

- IEHHOCTHOE OTHOIICHUE K JTOCTHKEHHUAM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’KAaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHUHM OOIIECTBEHHO 3HAYMMBIX M ITHUYECKHX MPOOIEM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JIOCTHKEHUN (PU3UKY;

- OCO3HaHME Ba)KHOCTH MOPAJIbHO--3TUYECKUX NTPUHIUIIOB B IEATEIBHOCTH YUEHOTIO;

3) 3¢TeTH4YeCKOr0 BOCIUTAHUS:

- BOCIIPHUSATHE 3CTETHMUYECKHX KauecTB (PU3MUYECKON HayKH: €€ TapMOHHUYHOIO IOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MTO3HAHMSA:

- OCO3HAHME LEHHOCTH (M3MYECKOM HAyKM KaKk MOIIHOIO HMHCTPYMEHTA IO3HAHUS MHpPA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUM, BAXKHEUILIEH COCTaBIIAIOIIEH KYIbTYPBhI;

- pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HUHTEPECa K UCCIIEIOBATEILCKON NesITeIbHOCTH;

5) popmMupoBaHuA KyJIbTYPHI 310POBbSI H IMOLMOHAJIBLHOI0 0J1arONOJIyYHUs:

- OCO3HaHHE [EHHOCTH 0€30MacHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHUYECKOM MHUPE, BaXXHOCTH
npaBui 0€30IacHOr0 TIOBEAECHUS Ha TPAHCIOPTE, HA JOpOrax, € OSJICKTPUYECKUM U TEIIOBBIM
000pYZIOBaHUEM B JIOMAIIHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTH HaBbIKa peduIeKCHH, MPU3HAHNUE CBOETO IMpaBa Ha OMIMOKY M TAaKOTO K€ MpaBa y
JPYyTOro 4ejl0BeKa;

6) TPy10BOr0 BOCIIUTAHUSA:

- aKTUBHOE yYacTHE B PEUICHUU MPAKTUYECKUX 3a/1a4 (B paMKax ceMbH, 00pa30BaTeIbHON OpraHn3alui,
ropoaa, Kpas) TEXHOJIOTMYECKOM W COIMaJbHOM HampaBJICHHOCTH, TPeOyOIUMX B TOM 4YHCIE U
¢bu3nUecKuX 3HAHUH;

- HHTEpeC K MPaKTHUECKOMY H3yUYCHHUIO POopeccuil, CBI3aHHBIX C (PH3UKOM;

7) 3K0JI0rN4eCcKOro BOCIIMTAHMA:

- OpUEHTalUs Ha MpUMEHEHHE (U3NYECKUX 3HAHUHU JUIS pelieHHs 3agad B OOJIACTH OKpY’KarolleH
Cpelpl, IIIAaHUPOBAHMS IIOCTYNIKOB U OLIEHKH MX BO3MOKHBIX ITOCJIEACTBUM JUIsl OKPY’KaIOLIEH Cpebl;

- OCO3HaHME III00ATBHOT0 XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTeH UX perieHus;

8) aganTanmu K M3MEHSIIOIIUMCS YCJIOBUSIM COLMATBHON U MPHUPOIHOI cpeabl:

- MOTpeOHOCTh BO B3aMMOJEHCTBHM MpPU BBINOJHEHUM HCCIENIOBAHUNM W TPOEKTOB (PU3MUECKON
HaIPaBJIEHHOCTH, OTKPHITOCTH OIBITY ¥ 3HAHUSAM JIPYTHUX;

- IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTD;

- moTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHWW, B TOM 4wucie (HOPMYIMPOBATH HJIEH, HOHATHS,
THIIOTE3bI 0 (PU3NYECKUX 00BEKTaX U SBJICHUSX;

- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKU;

- IUTAHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PM3MUECKUX 3HAHUIA;

- CTpeMJIEHHE aHaJTU3UPOBaTh M BBIABIATH B3aWMOCBSI3M HPUPOBI, OOIIECTBA M SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIONb30BaHUEM (PU3MUECKUX 3HAHMIA;

- OIICHKa CBOMX JCHCTBUH C Y4YE€TOM BIIMSHHUS Ha OKPYKAIOUIYIO CpPEIy, BO3MOMKHBIX TJI00abHBIX
IIOCJIEICTBUM.



METANPEIMETHBIE PE3YJIBTATBI

B pesynbprare ocBoeHMs Mporpammbl MO (U3MKE Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS Y
oOyyaromerocst OyayT copMHUpOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl, BKIIOYAIONIUE IMO3HABATEIbHbIC
yYHHUBEpCaJbHble  y4yeOHbIE JEHCTBHs, KOMMYHHKaTHBHBIC YHHBEpCAJbHbIE Yy4deOHBbIE JeHCTBHA,
peryJIsiTUBHBIC YHUBEPCAIbHbIE yueOHbIEC eCTBUS.

ITo3naBaTenbHBIC YHHBeEPcAJIbHbIE YUeOHbIE el CTBUS

Ba3zoBbie Jornuyeckue aeiicTBUA:

BBISBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKNA O0BEKTOB (SIBJIICHUIT);

yCTaHABJIMBATh CYIIECTBEHHBI MpPU3HAK KJIacCU(pHUKAIMM, OCHOBAaHUS [UId OOOOIIEHUS U
CpaBHEHHS;

BBISBJIATE 3aKOHOMEPHOCTH U MpPOTHBOPEYMS B pacCMaTpUBaeMbIX (pakTax, JMJaHHBIX U
HAOJIOIEHUSAX, OTHOCAIIUXCS K (PU3UUECKUM SIBICHUSM;

BBISBJIATH MIPUYMHHO--CIICJICTBEHHBIE CBSI3U MPHU WM3YYEHUH (U3UUECKUX SIBICHHH M IPOIECCOB,
Jie7IaTh BBIBOJBI C MCIOJB30BAHMEM JIETYKTUBHBIX M MHIYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTATh
THIIOTE3bl O B3aUMOCBS35X (PU3NYECKUX BEJIINYMH;

CaMOCTOSITENIFHO BBIOMpaTh Ccroco® pemieHuss y4eOHOH (¢u3MUeckoil 3amaun  (CpaBHEHHUE
HECKOJIbKUX BapHAHTOB peEIIEHUs, BHIOOp Hauboiee MOAXOJIIEr0 ¢ YYETOM CaMOCTOSITEIBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTe/ILCKHE AeiCTBUA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIHCKUN MHCTPYMEHT MTO3HAHUS;

MPOBOJUTh IO CAMOCTOSITENIHHO COCTaBJICHHOMY TIUIaHY OIBIT, HECIOXHBIM (U3HUECKU
AKCIIEPUMEHT, HEOOJIBIIIOE HCCIe0BaHNEe (PU3HUECKOTO SIBJICHHS,

OLICHUBATh HAa TPUMEHUMOCTb M JIOCTOBEPHOCTh HWH(MOPMAILMIO, TONYYCHHYIO B XOE
WCCIICTIOBAHUS WJIA DKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOpMyNIHpPOBaTh OOOOIICHHS W BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIIBITA, MCCIIEIOBAHM,

MPOTHO3UPOBATH BO3MOXKHOE JalibHEHIIIee pa3BUTHE (PU3UIECKUX MPOIECCOB, a TAK)KE BBIIBUTATH
MPEMOJIOKEHHS 00 UX PAa3BUTHH B HOBBIX YCIOBHUSAX M KOHTEKCTAaX.

Pabora c undpopmanueii:

NPUMEHSATh pa3IMYHbIE METOJbl, HHCTPYMEHTBHI U 3aIpOCHl MPH MOMCKE U O0TOOpe MHPOpPMALUU
WIN JJAHHBIX C Y4ETOM MPEATIOKEHHON yueOHOH (pU3HuecKoi 3a1auu;

aHAJM3UPOBATh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh MH(OPMAIMIO DPA3IHUYHBIX BUAOB M
(dbopM TpecTaBICHHUS;

CaMOCTOSITENIFHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OpMYy  MpeacTaBleHUS  HHPOpPMALUH U
WUTIOCTPUPOBATH PEIIaeMbIe 3a/laul HECIOKHBIMU CXEMaMHU, AUarpaMMaMu, HHOU TpaduKoi U UX
KOMOHMHAIIHSIMHU.

KoMMmyHuKkaTHBHBIC YHUBepcaIbHbIe y4eOHbIe JeHCTBHUSA:

B XoJle OOCYXJeHHUs y4yeOHOro Marepuana, pe3ylbTaToB JAaOOpaTOPHBIX pabOT M TMPOEKTOB
3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl U BBICKA3bIBATh WJICH, HAIlCJICHHBIC HA
pelIeHre 3a1a4uu U ToIIepKaHue 01aroxenaTeIbHOCTH OOIIEHUS;

COTIOCTABJISITH CBOU CYXXICHHUS C CYXACHUSMH JPYTHX YyYaCTHUKOB JHMANora, OOHApYXHUBATh
pa3nuydne U CXOACTBO MO3UITHIA;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX U IMCHbMEHHBIX TEKCTaX;

MyOJMYHO TIPEJCTABIATH PE3yJbTaThl BBITIOJTHEHHOTO (DU3MUYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIe0BaHus, IPOCKTA);

MMOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHONW M WHAUBUAYAIBHON pabOTHI MPU PEIICHUN
KOHKPETHOU (PU3MUECKO POOIeMBI;



® T[PUHUMATHh IIETU COBMECTHOW JESATEILHOCTH, OPraHW30BBIBATH ICUCTBHS MO €€ TOCTHIKEHUIO:
pacmpenensTs poiu, 00CyKIaTh MPOIECCHl U PE3YIbTAThl COBMECTHOM pabOThI, 00001IaTh MHEHUS
HECKOJILKHX JIIOJICH;

®  BBIMIOJIHATH CBOIO YacTh PaOOTHI, JOCTUTast KAYECTBEHHOTO pPe3yJibTaTa M0 CBOEMY HAMPABICHHUIO U
KOOPJMHHPYS CBOH JCHCTBUS C IPYTUMH YICHAMH KOMaH/IbI;

® OICHMBATh KAauyeCTBO CBOEr0 BKJIaJa B OOHIMIA TPOAYKT IO KPHUTEPHUSM, CaMOCTOSTEIHHO
chOopMyIIMPOBAHHBIM YUYACTHHUKAMHU B3aUMOICHCTBUSI.

PerynsiTuBHbIC YHHBepcaJbHbIe YUeOHbIe el CTBUS

Camoopranmn3anus:

® BBUIBIATH NPOOJEMbl B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsX, TPEOYIOIIUX JUIS peIIeHUs
¢bu3nUYeCcKuX 3HAHUK;

® OpHUEHTHUPOBATHCS B Pa3IMUYHBIX NOAXOJAaX HPHUHATHUS pelIeHUuN (MHIMBUIYaJbHOE, NPHUHATHE
pElIeHNs B IpyNIE, IPUHATHE PELLICHUI TPYNION);

®  CaMOCTOSITEJIbHO COCTAaBJIATH aITOPUTM pEIICHUs (PU3NUECKON 3a/1auM WM TUTaHA UCCIICAOBAHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpesiaraeMbie
BAPUAHTHI PELLICHUI;

e jenath BEIOOp M OpaTh OTBETCTBEHHOCTD 3@ PEIICHHE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJIEKT:

e aBaTh a/ICKBaTHYIO OLIEHKY CUTYyal[MH U IIpesararh IiaH €€ N3MEHEHUs;

® OOBSCHATH MPUYHMHBI JTOCTWXKEHUS (HEJOCTHIKEHHs) Pe3yJbTaTOB JEATEIBbHOCTH, JaBaTh OLICHKY
pUOOPETEHHOMY OIIBITY;

® BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM 4YHCIE B XOJ BBINOJHEHUS (PUIUUYECKOTO
UCCIICIOBAaHMsI WM TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBIIUXCS CHTYallMH,
YCTaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

® OILICHMBATh COOTBETCTBHUE PE3YJIbTATA LIEJU U YCIOBHUSM;

® CTaBUTHb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJE CIOpa WJIHM JUCKYCCHHM Ha HAayuHYIO TeMy,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYIoro;

® [pU3HABATh CBOE MPAaBO HAa OIIMOKY MpPH PEUIeHWH (PU3MUYECKHX 3a/1a4 WJIU B YTBEP)KICHUAX Ha
Hay4yHbI€ TEMbI U TAKOE K€ IIPABO APYTOTO.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy oOyueHust B 7 KJjacce IpeAMETHbIE Pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI OTPAKaTh
c(OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHU:

® CIIONIB30BATh MOHATHS: (U3MUECKHE M XUMHUYECKHE SBJICHUS, HaONIOIEHHE, SKCIEPUMEHT, MOJEINb,
TUII0Te3a, CAMHUIIBI (PU3NYECKUX BEJIMYHMH, aTOM, MOJIEKYJa, arperaTHble COCTOSTHUS BelecTBa (TBEPIOE,
KHJIKOE, ra3000pa3HOe), MEXaHMUECKOe JBMKEHHE (pPaBHOMEPHOE, HEPaBHOMEPHOE, MPSIMOJIMHEHHOE),
TpaeKToOpusi, paBHOACUCTByMOmAs cwia, aedopmarus (ynpyras, IUIAaCTHYECKas), HEBECOMOCTb,
COOOIIAOITNECS COCY/IBI;

e paznuuarh sBIEHUS (OUQPQy3us, TEMIOBOE ABWKEHHE YaCTHUI[ BEIIECTBA, PABHOMEPHOE [BIKEHHE,
HEPAaBHOMEPHOE IBWKEHUE, NHEPLUs, B3aUMOJCHCTBHUE TEJI, PABHOBECUE TBEPIBIX TEIl C 3aKPEIIEHHON
OCBIO BpallleHHs, Mepefaya JaBieHUs TBEPABIMHU TeJIaMH, JKUAKOCTIMH U Ta3aMu, arMochepHoe
JABJICHUE, IJaBaHUE TeJl, MPEBPAICHUS MEXaHWUYECKOH HHEpPruM) IO OINHCAHUIO HUX XapaKTEPHBIX
CBOWCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIMNX JTAaHHOE (PU3UUECKOE SBICHUE;

® pacro3HaBaTh MPOSBICHUE W3YYEHHBIX (U3WYECKUX SIBICHHH B OKpY’KAIOIIEeM MHpE, B TOM YHUCIIE
¢u3nveckue sIBICHUS B MPUPOJAE: IPUMEPHI ABIKCHUS C PA3IIMYHBIMH CKOPOCTSIMHU B JKUBOM M HEXUBOM
NpUpoJe, NEHCTBHE CUJIBI TPEHHUS B MPHPOJIE U TEXHUKE, BIMSIHUE aTMOC(HEPHOrO JABJICHUS Ha KUBOU



OpraHu3M, IUIaBaHHE PBIO, pbIYard B TEJE YeNOBEKa, MPH TOM MEPEeBOJIUTH MPAKTHUECKYIO 3a/1ady B
y4eOHY10, BBIJICTISATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX SIBICHUIA;

OIMCHIBATH U3yUYEHHBIC CBOMCTBA TEN M (PU3MUECKHE SIBICHUS, UCIOB3Ys (PU3HUECKUE BEIMYMHBI (Macca,
00bEM, IUIOTHOCTH BEIIECTBA, BpPEMs, MYyTh, CKOPOCTb, CPEOHSS CKOPOCTb, CHJa YHPYrOCTH, CHJa
TSYKECTH, BEC TeJla, CUJla TPEHMs, JaBieHUE (TBEPAOrO Tela, KUIKOCTH, Tas3a), BBITAJIKUBAIONIAs CHIIA,
MeXaHu4eckass paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHJIbI, KO3(p(PUIIMEHT IMOJIe3HOro IEeHWCTBUS
MEXaHU3MOB, KHHETMYECKass W IOTEHLHUaJbHas JHEPIus), NpU ONMCAHUM IPABUIBHO TPAKTOBATh
(GU3NYEeCKUi CMBICIT HCIIOJIb3YEMBIX BEIWYHMH, WX OOO3HAUEHUS W eIUHHIBI (PU3MYECKHX BEJMYHUH,
HAXOAUTh (OPMYJIbI, CBSA3BIBAIONINE NAHHYIO (PM3NYECKYIO BEIMUYUHY C APYTMMH BEIMYMHAMHU, CTPOUTH
rpaduKu U3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUMH;

XapaKTepu30BaTh CBOIMCTBA Tel, GU3NUECKUE SBICHUS U MPOLECCHI, UCIIONIB3YS MPAaBUIA CIOKEHUS CHUII
(Boonb omHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackans, 3akoH ApxuMmena, IpaBWIO PaBHOBECHUS pblyara
(6;oKa), «30JI0TOE MPABUIIO» MEXAHHMKH, 3aKOH COXPAaHEHHsS] MEXaHHMUECKOW 3HEPTHH, NPH 3TOM J1aBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (PU3NYECKUE SIBICHMS, MPOIECCHl M CBOMCTBA TN, B TOM YHCIE M B KOHTEKCTE CHUTYyalluil
[IPAKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BBbISBIATH I[PUYUHHO--CIIEJICTBEHHBIE CBSI3U, CTPOMTH
oO0bsicHeHHe U3 1—2 JIOTMYEeCKUX IIaroB ¢ OMOpoi Ha 1—2 M3y4YEeHHBIX CBOWMCTBA (PM3NYECKUX SIBICHUH,
(U3NYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIC 3a/1auu B 1—2 MeicTBUSA, UCTIONB3YS 3aKOHBI M ()OPMYJIBI, CBSA3bIBAIOIINE (PU3NIECKUE
BEJIMYUHBI: HA OCHOBE aHAJIN3a yCJIOBUSA 3aJ]au 3alUCHIBATh KPATKOE YCIOBHUE, MOJICTABIATE (PU3NUESCKUE
BEJIMYUHBI B (OPMYJIBI M TPOBOAMTH PACUYEThI, HAXOJUTH CIPABOYHBIC JAaHHBIC, HEOOXOIUMBIC IS
peleHus 3a/1a4, OLEHUBATh PEATMCTUYHOCTD MOMYYSHHON (PrU3MUECKON BEIMUHMHBI,

pacrio3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOLIM (PU3MYECKHX METOAOB, B ONUCAHUU
UCCIIEIOBaHMS BBIICNIATH IIPOBEPSEMOE NPEANOJIOKEHUE (TUIOTE3Y), pa3ivyaTh U HUHTEPIPETHPOBATH
MIOJTyYCHHBIHN pe3yIbTaT, HAXOUTh OIIMOKH B XOJI€ OTIbITA, AEIaTh BBIBOJBI I10 €T0 Pe3yJIbTaTaMm;
IPOBOJUTH OMNBITHl 10 HAOMIOACHUIO (U3UYECKUX SBICHUH WM (U3WYECKUX CBOICTB  Tell:
bopMynaHpoBaTh  MpOBEpsieMble  IMPEINOJOXKEHUs, COOMpaTh YCTAaHOBKY M3  MPEAJIOKEHHOTO
000pyZIOBaHUs, 3aMCHIBATH X0/ ONbBITa U (POPMYJIUPOBATH BHIBOJIBL;

BBITMIOJIHATE TPSMBbIE U3MEPEHHsI PacCTOSIHUSA, BPEMEHH, Macchl Tena, 00bEéMa, CHIIBI MU TeMIIepaTyphl C
UCTOJIb30BAHMEM AHAJOTOBBIX U LU(POBBIX NMPUOOPOB, 3aMUCHIBATH MOKa3aHUS NMPHOOPOB ¢ y4ETOM
3aJJaHHOM a0COIOTHOM MOTPENTHOCTH U3MEPEHU;

MPOBOJIUTH HCCIICOBAaHUE 3aBHUCUMOCTH OIHOHM (DPM3MYECKON BENMYMHBI OT APYrod C HCIOJIb30BAHUEM
MPSIMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PaBHOMEPHO IBMXKYILErOCs Tejla OT BPEMEHHU JBWKECHMS Tena,
CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Te U HE3aBUCUMOCTH CHIIBI
TPEHMS OT IIJIOLIAU COIPUKOCHOBEHUS TEJl, CUJIbl YIIPYTOCTU OT YAJIMHEHUS IPYKUHBI, BBITAJIKUBAIOLIEH
CWJIBI OT 00BEMA MOTPYKEHHOM YaCcTH TeNa M OT TUIOTHOCTHU KHUIKOCTH, €€ He3aBHCUMOCTH OT IJIOTHOCTH
Tena, OT TIyOMHbI, Ha KOTOPYIO IOrPY>KEHO TeJO, YCIOBUH TUIAaBAaHMS T, YCIOBUN PaBHOBECHS pblyara u
OJI0KOB), y4acTBOBaTh B IUIAHMPOBAHWUHM Y4YEOHOTO HCCIIEAOBaHMs, COOMPATh YCTAaHOBKY W BBINOJHATH
U3MEPEHHUs, Cleqys MpeUIOKEHHOMY IUIaHy, (DUKCHPOBaTh pPe3yJbTAaThl IOJYYEHHOW 3aBHCUMOCTH
¢U3NYeCKUX BENIWYMH B BHJE MPEUIOKEHHBIX TAOMUI M TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTraTaMm
HCCIIEIOBaHMS;

MPOBOJIUTH KOCBEHHBbIE M3MEPEHHs (PM3MUECKUX BETUYMH (IUIOTHOCTH BELIECTBA JKUAKOCTH U TBEPIOTO
Tela, Cujaa TPEHMS CKOJBXEHMs, MOaBJIIEHWE BO3yXa, BBITAIKUBAIOUIAs CHUJIa, JEHCTBYOIIas Ha
NOrpyXEHHOE B JKUIKOCTh TEJIO, KOI(PPHUIMEHT MOJE3HOrO JEHCTBUS MPOCTHIX MEXAaHU3MOB), CIIEAYs
MPEUIOKEHHON MHCTPYKIMU: TIPH BBIITOJTHEHUN U3MEPEHUH COOMpPaTh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY U
BBIYHCIIATh 3HAYEHHE NCKOMOW BEJTMYHHBI;

coOJI0IaTh MpaBHiIa TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHBIM 000pyI0BaHUEM;

yKa3bIBaTh MPUHIIUIBLI JEHCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP,
cooOIIaroIrecs cocyabl, 6apoMeTp, pblyar, MOIBMKHBIM U HETTOABWKHBIN OJIOK, HAKIIOHHAS TIOCKOCTb;



XapaKTepU30BaTh MPUHLIUIIBI JCHCTBUS U3yUECHHBIX MPHOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOi Ha MX
onucaHus (B TOM 4YHCIIE: MOAUIUITHUKY, YCTPOHCTBO BOAONPOBOJA, THAPABINYECKUNA Mpecc, MaHOMETP,
BBICOTOMEp, IMOPIIHEBOI HACOC, apeoMeTp), MCIONb3ysl 3HAHHUS O CBOMCTBAX (M3WYECKUX SIBJICHUN WU
HeoO0XouMbIe (PU3NYECKHE 3aKOHBI M 3aKOHOMEPHOCTH;

OPUBOAUTH TpUMEpPHl (HAXOIUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO HCIOIb30BaHUS
(bu3MUecKuX 3HAHUU B TMOBCETHEBHOW KU3HU MJsi oOecrieueHuss OE30MacCHOCTH MPU OOpaIIEHUH C
npubopaMM W TEXHMYECKHMMH YCTPOHCTBaMH, COXpPAHEHHUS 3J0pOBbS M  COONIONCHHS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOIIEH CPELIE;

OCYIIECTBIISATH OTOOP UCTOYHHUKOB MH(popMaruu B IHTepHETE B COOTBETCTBHHU C 3aJJaHHBIM ITOMCKOBBIM
3alpoCcoM, Ha OCHOBE HMEIOIIMXCS 3HAHUH M IyTEM CPaBHEHUS DPA3JIMYHBIX HMCTOYHHUKOB BBIJIEINSATH
nH(OPMAIINIO, KOTOPAs SBJISIETCS MPOTUBOPEUUBOM UM MOXKET OBITH HEIOCTOBEPHOM;

WCMOJIb30BaTh NPU BBHIMOJIHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJSPHYIO JIMTEPaTypy (U3NYECKOro
COJIep>KaHusl, CIPaBOYHBIE MaTepUalIbl, pecypchl ceTd VHTepHeT, BIaieTh NpuéMaMiu KOHCIIEKTHPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3JlaBaTh COOCTBEHHbIE KpAaTKHWE MHUCHMEHHbIE M YCTHBIE COOOIIEHHS HAa OCHOBE 2—3 HCTOYHHUKOB
uHpopMauKu (PU3MYECKOTO COJEpXKaHMs, B TOM YHCIE MyOJIMYHO JenaTh KpaTKue COOOLICHHUS O
pe3yabTaTax MPOEKTOB MM Y4YeOHBIX HCCIIEAOBAHMMA, NMPHU 3TOM TPAMOTHO HCIOJIb30BATh HM3YYEHHBIN
MOHATUIHBIN anmapat Kypca (pu3uKH, COPOBOKIATh BRICTYIIJICHUE MPE3eHTAIUEH;

IpPU BBIOJIHEHUHM YYEeOHBIX IPOEKTOB W HCCIEAOBAHUM paclpenensiTh OOS3aHHOCTH B Tpymne B
COOTBETCTBUHU C TOCTaBJICHHBIMU 33/1a4aMH, CIEIUTh 3a BHINOJHEHHWEM IUJIaHA JCWCTBHUM, aIeKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAaJ B JEATENBHOCTh TPYIIBI, BBICTPaUBAaTh KOMMYHUKAaTHBHOE
B3aMMO/ICHCTBHE, YUUTHIBAsi MHEHUE OKPY>KAIOLTHX.

KOHIly oOyueHHs B 8 KJjacce mpeaMeTHbIe pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD y 00YUAIOIINUXCS YMEHU:

UCTOJb30BaTh IOHATUSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BI)KEHHE aTOMOB M MOJIEKYI,
arperaTHbIC COCTOSHUS BELIECTBA, KPHUCTATMUECKUE U aMOp(HBIE TeJla, HACHIIICHHBIM U HEHACHIILIEHHBII
nap, BJIQXHOCTh BO3JyXa, TEMIepaTypa, BHYTPEHHSS DHEPrus, TEIUIOBOW IBHUraTellb, 3JEMEHTapHBIN
AIIEKTPUYECKHNA 3apsil, SJIEKTPUUECKOE IMOJIe, TPOBOJHUKH U JAUIEKTPUKH, TIOCTOSHHBIN 3JIEKTPUUECKUI
TOK, MAarHUTHOE TI0JIC;

pa3nuyath sBICHHUA (TEIJIOBOE pacIIUpeHHe W C)KaTue, TeIulonepenada, TeljIoBOE paBHOBECHE,
CMauyuBaHHe, KaNMWUIApHbIE SBJICHUSA, HCHApeHHe, KOHJEHCALUs, IUIABJICHHE, KpPUCTAJUIM3AIUS
(oTBEepaeBaHME), KUIIEHUE, TEIUIoNepeaaya (TEII0NpPOBOIHOCTh, KOHBEKIINS, U3JIyYE€HUE), FIEKTPU3ALINS
T€J, B3aUMOJEHCTBUE 3apsA0B, AEUCTBUSI IEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJIEHCTBUE
MarHuTOB, JI€MCTBUE MArHUTHOTO TOJS HA TMPOBOJHUK C TOKOM, JJIEKTPOMArHUTHAs WHAYKIUS) TI0
ONMCAaHHUIO MX XapaKTepHBIX CBOWCTB M HA OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOe
SIBJICHUE;

pacrio3HaBaTh NPOSIBICHHE W3YyUEHHBIX (U3UUECKUX SBICHUH B OKpYXKAIOIIEM MHpE, B TOM YHCIE
¢u3nyeckue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSIKEHHWE M KalWUISPHBIC SBJICHUS B NPHUPOJIE,
KpHUCTaJUTBl B Ipupoae, uznydenue ColHIa, 3aMep3aHue BoJ0EMOB, MOPCKHE OpU3bl, 00pa30BaHHUE POCHI,
TyMaHa, HMHEs, CHEera, JJIEKTPUYECKHUE SBJICHUS B arMocdepe, IIEKTPUUYECTBO SKHUBBIX OPraHU3MOB,
MarHuTHoe MoJie 3eMid, Apei] MOoI0COB, pOJIb MArHUTHOTO MOJS JUIS JKU3HU Ha 3emiie, MOJISIpHOe
CHSIHHME, TIPU 3TOM MEPEeBOAUTH MPAKTUUECKYIO 3a7auy B y4eOHYIO, BBIACTATH CYIIECTBEHHbIC CBOWCTBA
(mpu3Haku) GU3MUECKHUX SBJICHUMH;

OINMCHIBATh HM3yUYEHHBIC CBOWCTBA Tel U (DU3MYECKUE SIBICHUSA, HUCIONb3Yyd (PU3NYECKHE BEITHMYMHBI
(TemmepaTrypa, BHYTPEHHsISI SHEpPrHs, KOJIMYECTBO TEIJIOTHI, YJENbHAs TEIJIOEMKOCTh BEIIECTBa,
ylelbHasi TeIyIoTa IUIaBJICHMS, yJelbHas TEIUIoTa MapooOpa3oBaHUs, yJAENbHAs TEIUIOTa CropaHUs
TOIUTNBA, KOA(PHUIMEHT MOJIE3HOrO JeHCTBUS TEIJIOBOM MAaIIMHBI, OTHOCUTENIbHAs BJIAXKHOCTh BO3yXa,
NIEKTPUYECKUM 3aps]l, CUJIa TOKa, 3JEKTPUUECKOE HANPSHKEHHUE, CONPOTUBIIEHUE NTPOBOJHUKA, YIECIbHOE
COIIPOTHBIICHUE BEIIECTBA, paboTa M MOIIHOCTb 3JEKTPUYECKOr0 TOKAa), MpPU OMHMCAHUHM MPABHUIILHO
TPaKTOBaTh (PU3MUYECKHI CMBICT HCHONBb3YEMBIX BEIMYUH, OOO3HAYCHHS W EIUHHIBI (DU3MUYECKUX



BEJIMYUH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY C IPYTMMHU BEITMUYMHAMH,
CTPOUTH TPaPUKH U3YUCHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEITHUNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3NUYECKUE SIBICHUS M IPOILECCHI, MCIONB3YSl OCHOBHBIC MOJOKEHUS
MOJIEKYJISIPHO--KUHETUYECKOW TEOPUM CTPOEHUS BEILECTBA, MPUHIMI CYNEpHo3UIMM Tojed (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsja, 3akoH OMa nis ydacTka Lenu, 3akoH JDxoyisa—
JleH1a, 3aKOH COXpaHEHUS YHEPTUH, IIPU 3TOM JaBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alKCHIBATDH
€ro MaTeEMaTUYECKOE BBIPAKEHUE;

OOBSCHATh (PU3UYECKUE TMPOLECCHl M CBOMCTBa Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTyalui
IIPAKTUKO-OPUEHTUPOBAHHOIO  XapaKTepa: BbIABIATh INPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOMTH
oO0bsicHeHHe U3 1—2 JIOTMYECKUX IIaroB ¢ OMOpoil Ha 1—2 M3y4YEeHHBIX CBOWMCTBA (PM3NYECKUX SIBICHUH,
($U3NYECKUX 3aKOHOB MU 3aKOHOMEPHOCTEHH;

pemaTh pacy€THbIC 3a/1auu B 2—3 NEMCTBUSA, UCTIONB3YS 3aKOHBI M ()OPMYJIBI, CBSA3bIBAIOIINE (PU3NIECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJjaud 3allMCBhIBaTh KPAaTKOE YCJIOBUE, BBISBJIATH HEAOCTATOK
JAaHHBIX JUIS pelIeHUs] 3a7ayd, BBHIOMpATh 3aKOHbI M (OpPMYJbI, HEOOXOOUMBIE st €€ pelIeHHMS,
NPOBOJUTH Pacu€Thl W CPAaBHUBATh IMOJYYEHHOE 3HAYCHHE (DU3UYECKOM BEIMYHHBI C HM3BECTHBIMU
JAHHBIMH;

pacrio3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh NMPH MOMOIIM (PU3NYECKUX METOJIOB, HCIONb3YS
OIMCAaHUE HCCIIEN0BAHUS, BBIIEIATH MPOBEPSIEMOE MIPEAIIONIOKEHHNE, OLIEHUBATh IPABUIBLHOCTD IOPSJIKA
IIPOBEJICHUS UCCIIEOBAHNUS, €NIaTh BBIBOIBL;

MIPOBOJIUTH OTIBITHI IO HAOMIOACHUIO (PU3MUECKUX SIBICHUH WM (PU3MUECKUX CBOMCTB Tel (KamuUIIpHbIE
SIBJICHHSI, 3aBHCUMOCTD JIaBJICHUS BO3/lyXa OT €ro 00b&éMa, TeMIepaTypbl, CKOPOCTH MPOIEcCca OCTHIBAHUS
U HarpeBaHus IpHU U3IYyYEHUU OT IIBETa M3JIydarouledl (MOIJIOMIAOLIE) MOBEPXHOCTH, CKOPOCTb
UCIApEHUs BOJBI OT TEMIIEPATypbl XKUAKOCTH M IUIOIIAAM €€ IOBEPXHOCTH, JJIEKTpU3alus Tl U
B3aUMOJICHICTBUE DJIEKTPUUYECKUX 3apAI0B, B3aUMOJACHCTBHUE IIOCTOSIHHBIX MAarHUTOB, BU3yaJIU3allUs
MarHUTHBIX TOJE€H MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MArHUTHOIO IIOJISI HAa IPOBOJHUK C TOKOM,
CBOWCTBA DJIEKTPOMAarHuTa, CBOMCTBA JJIEKTPOABHUraTeNsi IOCTOSIHHOTO TOKa): (OPMYIHPOBATH
IpOBEpSEMbIE MTPEATIOI0KEHUS, COOUPATh YCTAaHOBKY M3 MPEIOKEHHOT0 000pYI0BaHNUS, OMUCHIBATD X0
OIBITa U (POPMYJIUPOBATH BHIBOJIBI,

BBINIOJIHATh MpPSIMbIE M3MEPEHMsI TEMIIEpPaTypbl, OTHOCUTEIBHOW BIAXXHOCTU BO31yXa, CHUJIbl TOKa,
HaNpsOHKEHUS C UCIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U AATYMKOB (PU3UYECKUX BEMYMH, CPABHUBATH
pe3yabTaThl U3MEPEHUH C YUETOM 33JaHHOM a0COJIFOTHON MOTPEITHOCTH;

MPOBOJIUTH HCCIIEIOBAHUE 3aBHCUMOCTH OIHOHM (PM3MYECKON BENMYMHBI OT APYrod C HCHOJIb30BAHUEM
MPSIMBIX U3MEPEHUN (3aBUCHUMOCTB COIIPOTUBIIEHHSI POBOJHUKA OT €r0 JUIMHBI, IUIOIMIAIN MONEPEUYHOTO
CEUEHUsl U YAEIBHOIO COIPOTHUBIIEHHUS BEIIECTBA POBOJHUKA, CUJIBI TOKA, UAYIIErO Yepe3 MPOBOJHUK,
OT HANpsDKEHUS Ha IPOBOJHUKE, MCCIEAOBAHUE IOCIEAOBATEIBHOTO M MApajuIEIbHOTO COEIUHEHHN
MIPOBOJIHUKOB): IUIAHUPOBATh HCCIIEAOBAaHHE, COOMPAaTh YCTAHOBKY M BBITIOJHATH H3MEPEHUS, CIeays
NPEUIOKEHHOMY IIJIaHy, (DUKCHUPOBATh pPe3yJbTaThl MOJYYEHHOH 3aBUCMMOCTM B BHJE TaOIULl H
rpauKoOB, JIeNIaTh BHIBOJIBI IO PE3YJIbTaTaM HCCIIECIOBAHUS;

NPOBOJIUTh KOCBEHHBIE U3MEpeHUs (U3MUECKUX BETUYMH (yAelbHas TEIUIOEMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE IPOBOJHUKA, paboTa M MOIIHOCTH SJIEKTPUYECKOTO TOKA): IUIAHUPOBATh HM3MEPEHUs,
coOHpaTh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEAYS MPEUIOKEHHOW HHCTPYKIMH, U BEIUYUCIIATH 3HaYEHUE
BEJINYMHBI;

coOJI0IaTh MpaBHiIa TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1a00paToOpHBIM 000pyI0OBaHUEM;
XapaKTepU30BaTh MPUHLIHUIIBI JCHCTBUS U3yUECHHBIX TPHOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOi Ha MX
ornucaHus (B TOM YHCJE: CHUCTEMa OTOIUICHHS JOMOB, T'HTPOMETp, MapoBas TypOWHa, ammepMmerp,
BOJIbTMETP, CUYETUMK DICKTPUUYECKON SHEPrUH, 3JIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTelIbHbIC
ANIEKTPONPUOOPHI (IPUMEPBI), IIEKTPHUUECKUE MPEJOXPAHUTETH, SJICKTPOMArHHUT, 3JIEKTPOJBUTATENh
MOCTOSTHHOTO TOKa), MCIIOJIb3Ysl 3HAaHUS O CBOMCTBAX (PM3NYECKUX SBICHUNA U HEOOXOAUMBbIe (PU3NUECKUE
3aKOHOMEPHOCTH;



pacrio3HaBaTh MpPOCTbIE TEXHUYECKHE YCTPOMCTBA M U3MEPUTENIbHBIE TNPUOOPHI MO CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (KUAKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUIPOMETp, JABHUTraTeib
BHYTPEHHETO CrOpaHUs, OHIEKTPOCKOI, pPEOCTaT), COCTaBIATh CXEMbl DJJICKTPUYECKUX IIered ¢
MOCTIeIOBATENbHBIM M TApaUICNbHBIM COCIUHEHUEM DJIEMEHTOB, pa3indas YCIOBHBIE 0003HAuEHUS
AJIEMEHTOB IEKTPUUYECKUX IIETICH;

OPUBOAUTH TpUMEpPHl (HAXOIUTh HWHGOPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO HCIOIb30BaHUS
(bu3MUecKUX 3HAHUN B TMOBCETHEBHOW XU3HU JJsi OOecrieueHuss OE30MacCHOCTH MPU OOpAlIEHUH C
npubopaMM W TEXHMYECKHMMH YCTPOHCTBaMH, COXpPAHEHHUS 3J0pOBbS M  COONIONCHHS HOPM
HKOJIOTHYECKOTO MOBE/ICHUS B OKPYXKAIOILEeH cperie;

OCYIIECTBIIATh MOUCK HMH(popManuu (pusnyeckoro cojepkanus B VMHTepHETe, Ha OCHOBE HMMEIOIINXCS
3HAHUHN U MyTEM CPaBHEHHsI JIOTIOJIHUTEIbHBIX UCTOYHHUKOB BBIIENIATH MH(POPMALIUIO, KOTOpPasi SBISIETCS
MPOTHUBOPEUUBON MM MOXKET OBITh HEZIOCTOBEPHOM;

UCTOJIb30BaTh NPU BBHIMOJHEHUH YYEOHBIX 33aJaHUil HAyYHO--TIOMYJSPHYIO JIMTEpaTypy (U3NYECKOro
COZIep KaHusl, CIPaBOYHBIE MaTepUalIbl, pecypchl ceTd VHTepHeT, BiIaieTh NpuéMaMyu KOHCIIEKTHPOBAHUS
TEKCTa, Mpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3/laBaTh COOCTBEHHBbIC NHCHMEHHBIE M KpaTKUE YCTHBIE COOOIIeHus, 0000mas uHpOpMalu© u3
HECKOJIbKUX MCTOYHHUKOB (PU3UUECKOTO COJEPXKAHUSA, B TOM YHCIE MyOIMYHO MPEACTaBIATh PE3yIbTaThl
MPOEKTHOM WJIM HMCCIEN0BATENbCKON IEATENbHOCTH, NMPH 3TOM TPAMOTHO HCHOJB30BATH H3YYEHHBIN
MOHATUIHBIN anmapat Kypca (pU3uKH, COPOBOKIATh BRICTYIIJICHUE MPE3EHTAIUEH;

IpPU BBIIIOJHEHUH Y4YEOHBIX NPOEKTOB W HCCIEAOBAaHMM (PU3MUECKUX IPOLIECCOB pacIpelelisiTh
0053aHHOCTH B TPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJlauaMH, CJICIUTh 32 BBIIIOJHEHUEM IUIaHa
JEUCTBUN U KOPPEKTUPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JEATEIBLHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHHKAaTUBHOE B3aUMOACHCTBHUE, IPOSIBIISASL TOTOBHOCTD pPa3peliaTh KOH(DIUKTHI.

KOHIly oOyueHHs B 9 KJjacce IpeJMETHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

UCTOJb30BaTh MOHATHS: CHUCTEeMa OTcuéTa, MaTepuajbHas TOYKA, TPACKTOPHs, OTHOCHUTEIBHOCTh
MEXaHUYeCKOro JABIKEHMs, nedopmanus (ympyras, IUIACTHUECKas), TPEHHE, LEHTPOCTPEMHUTEIbHOE
YCKOpPEHHE, HEBECOMOCTb M MEperpy3kH, IEHTP TSKECTH, aOCOJMIOTHO TBEPIOE TENO, LIEHTP TKECTH
TBEPIOTO Tena, paBHOBECHE, MEXaHMYECKHE KONECOaHUS W BOJHBI, 3BYK, MH(Pa3ByK U YIbTPA3BYK,
AIIEKTPOMAarHUTHBIC BOJHBI, IIKANa 3JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb M JAIbHO30PKOCTH,
CIIEKTPBI UCITYCKaHUS U MOTJIOIIEHHS, anb(da-, 6eTa- 1 raMMa-u3Iy4deHHUs1, U30TOIIb, SACPHAs YHEPTeTHKA,;
pa3nuyath sIBJICHUSA (pPaBHOMEpPHOE M HEPaBHOMEPHOE NPSMOJIMHEHHOE NIBM)KEHUE, PABHOYCKOPEHHOE
NpSMOJIMHEHHOE JBIKEHHE, CBOOOJIHOE TMAJCHUE TeJ, PaBHOMEPHOE JBIDKCHHE I10 OKPYXHOCTH,
B3aMMO/ICHCTBHE TEJl, PEAaKTUBHOE JIBI)KCHHUE, KOJICOaTeIbHOE IBHKEHHE (3aTyXaloIIe U BHIHYXKICHHBIC
KoJIeOaHus1), pPEe30HAHC, BOJHOBOE IBIDKEHHE, OTPaKEHUE 3BYKa, MPSMOJIMHEHHOE paclpoCTpaHEHHE,
OTpa)KE€HHE U MPEJOMJICHHE CBETa, MOJHOE BHYTPEHHEE OTPAKEHUE CBETa, Pa3NIOKEHHE Oeoro cBeTa B
CIEKTP W CJOXKEHHE CIEKTPAJIbHBIX IIBETOB, JUCIEPCHs CBETA, €CTECTBEHHAs pPaJldOaKTUBHOCTH,
BO3HUKHOBEHHUE JIMHEHYATOr0 CIIEKTpa M3JIy4EHHs ) 110 ONMCAHHUIO UX XapaKTEPHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIKX JTaHHOE (PU3HUUECKOE SBICHUE;

pacrio3HaBaTh NPOSBIICHUE H3YyUYEHHBIX (HU3UYECKUX SIBICHUH B OKpy)KamoolemM Mupe (B TOM YHUCIe
¢usnyeckue SBICHUS B NPUPOJE: NPWIMBBI M OTJIMBBL, JABWKEeHHE IUIaHeT COJIHEYHOM CHCTEMBI,
PEaKTUBHOE JBM)KCHHE OJKHBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSCCHHE,
celiCMUYeCKHe BOJHBI, I[yHAaMH, 3XO, LBETa TeJ, ONTHYECKHUE SIBICHUS B IPHPOJE, OHOIOTHYECKOe
NeWCTBUE  BUIMMOTO,  YJbTPAa(QHOIETOBOIO M  PEHTICHOBCKOTO  M3JIyUYEHHH, eCTECTBEHHBIN
palMOaKTUBHBIN (POH, KOCMUYECKHUE JIyUH, paJIMOAKTUBHOE U3JIyUYeHHE IPUPOTHBIX MUHEPAJIOB, IEHCTBHE
PalMOAaKTUBHBIX M3JIYYCHUH Ha OPraHuM3M 4YellOBEKa), IMPU 3TOM IEPEBOAMTH MPAKTUYECKYIO 337ady B
y4eOHY10, BBIJICTISATH CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3NYECKUX SIBIICHUIA;

OIMCHIBATh HM3yUYEHHBIC CBOWCTBA Tel U (DU3UYECKUE SBICHUSA, HUCHONb3Yyd (U3NYECKHE BEITMYMHBI
(cpenHsis 1 MTHOBEHHAsi CKOPOCTh Tejia MPU HEPAaBHOMEPHOM [BM)KEHUH, YCKOPEHHUE, TepeMelICHHE,
MyTh, YIJIOBasi CKOPOCTb, CHJIA TPEHHSI, CHJIAa YIIPYTOCTH, CHJIA TSDKECTH, YCKOPEHUE CBOOOIHOTO MaACHus,



BEC TeJla, UMITYJIbC Tella, UMITYJIbC CHUJIbI, MEXaHW4YecKas paboTa W MOILTHOCTH, MOTEHIIMAIbHAS SHEPTHUs
TeNa, MOAHATOrO HaJl MOBEPXHOCTHIO 3€MJIH, IOTEHIIMAIbHASL SHEPTUsl CXKATON MPYKUHBI, KHHETHYECKast
SHEPTHUs, NOJTHAs MEXaHWYECKasl SHEPIHs, EPUOJ] M YaCTOTa KoJeOaHHi, JJTMHA BOJHBI, TPOMKOCTh 3ByKa
U BBICOTa TOHA, CKOPOCTHb CBETa, IOKAa3aTelb MPEIOMIICHHUS Cpelbl), MPH OMHMCAHUHM IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCHONB3YEMBIX BEIMYUH, OOO3HAYCHHS W EIUHHIBI (PU3MUYECKUX
BEJIMYUH, HAXOIUTH (POPMYJIBI, CBA3BIBAIOIINE JTAHHYIO (PU3HUECKYIO BEIUYHHY C IPYTMMHU BEITMUYMHAMH,
CTPOUTH TPaPUKH U3YUCHHBIX 3aBUCUMOCTEN (PM3NUECKUX BEITHUNH;

® XapaKTepHU30BaTh CBOMCTBA TeJ, (U3WYECKHUE SBJICHUS U TPOLECCHI, HCHOJb3Ysd 3aKOH COXPAaHCHHS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTECHHUS, MPHUHIMI CYNEPIO3UIMH CHJI, HNPUHIHI OTHOCHUTEILHOCTH
Ianunes, 3akoHbl HpIOTOHA, 3aKOH COXpaHEHUsS] UMITYJIbCA, 3aKOHBI OTPAKECHUS M MPEIOMIICHHS CBETa,
3aKOHBl COXPAaHEHHs 3apsAIO0BOTO M MAacCOBOTO YHCEN NpPU SACPHBIX PEAKLUUAX, MPH 3TOM JaBaTh
CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEeMaTHYECKOE BBIPAKEHUE;

® OO0BACHATH (PU3MUECKHE TMpOIeCChl M CBOWCTBA Tel, B TOM YHCI€ W B KOHTEKCTE€ CHUTYyallHi
MPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa: BBISABIATh IMPUUYMHHO--CIEJCTBEHHBIE CBSI3M, CTPOUTH
o0bsiCHEeHHE U3 2—3 JIOTMYECKUX IIaroB ¢ OMOpOM Ha 2—3 M3Y4YEHHBIX CBOWMCTBA (PM3NYECKUX SIBICHUH,
($U3NYECKUX 3aKOHOB MM 3aKOHOMEPHOCTEHH;

e pemaTh pacu€THBIE 3a7adyM (ONHUparoIIMecs Ha CUCTeMYy U3 2—3 ypaBHEHMI), UCIOJB3YyS 3aKOHBI U
¢dbopmybl, CBs3BIBAaIONINE (PU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHUS 3a/1aud 3aIlMCBIBATH
KpaTKoe yCIIOBHE, BBISBIATH HEJOCTAIONIME WM W30BITOUHBIC JaHHbIE, BHIOMpATh 3aKOHBI U (HOPMYIIHI,
HEOOXOIMMBIE JUIS PEeIIeHUs, TPOBOANUTE PACUETHI M OLEHUBATH PEATUCTUYHOCTD MOJyYCHHOTO 3HAYCHUS
(U3HYECKON BEIIMYNHBL;

® pacro3HaBaTh NMPOOJIEMBI, KOTOPhIE MOXXHO DPELIMTh IHPU TOMOLIM (PU3MYECKHX METOAOB, HUCHOJb3YS
OIMCaHHUE MCCIEOBAHUS, BBIJCIATH MPOBEPSEMOE MPEANOI0KEHUE, OLIEHUBATh MPABUIBHOCTD MOPSIKA
MIPOBEICHUS MCCIIeIOBAHNUS, IIaTh BBIBObBL, HHTEPIPETHPOBATH PE3YJIbTaThl HAOIIOICHHUH U OIBITOB;

® [POBOAMUTH OMBITHI MO HAONIIOJCHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOWCTB Tes (M3ydeHHE
BTOpOro 3akoHa Hbl0TOHA, 3aKOHA COXpaHEHUs SHEPTHH, 3aBUCUMOCTh Mepro/ia KoJieOaHui py>KUHHOTO
MasiTHUKa OT MaccChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTb OT aMIUIMTY/Ibl MaJIbIX KOJeOaHuUH,
NPSIMOJIMHEHHOE PaclpOCTpaHEHHE CBETa, pa3lIo’KeHHEe Oeoro cBeTa B CIEKTp, M3y4YEeHUE CBOWCTB
M300pakeHUs] B IUIOCKOM 3€pKajie M CBOMCTB H300pakeHHUs IpeaMeTra B coOuparoleil JmH3e,
HaOJI0/IEHUE CIUIOIIHBIX M JIMHEHUATBIX CIIEKTPOB U3IyYSHHSI): CAMOCTOATEIILHO COOUPATh YCTAHOBKY M3
n30BITOYHOTO Habopa OOOPYIOBaHUS, OIMUCHIBATH XOJ OMNbITA U €ro pPe3yibTaThl, (OPMYIHPOBATH
BBIBO/IBI;

® TPOBOAMUTH MPH HEOOXOAMMOCTH CEPUIO MPSAMBIX U3MEPEHHM, ONpeiesist CpeiHee 3HaYCHNEe U3MEepSIeMO
BenU4MHBI ((POKyCHOE paccTOsHHME CcOOMparoIieil JMH3bI), 0OOCHOBBIBATH BBIOOP croco0a H3MEPEeHUS
(M3MepuTenBEHOro Mpudopa);

® IPOBOAMUTH UCCIEIOBAHUE 3aBUCHUMOCTEH (PM3NUYECKUX BEIMYUH C UCIIOJIb30BAHUEM MPSIMbIX U3MEPEHHMA
(3aBUCHMOCTD ITyTH OT BPEMEHH NPH PAaBHOYCKOPEHHOM JIBHKEHHMU 0e3 HayaJlbHOM CKOPOCTH, MEepuoaa
KOJICOAHUH MATeMaTH4YeCKOTO MasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJIa OTPaXEHHs CBETa OT yria
NaJeHUs] W yrjla TpeJoMJICHHsT OT yIJla MaJeHHs): IJIAaHUPOBAaTh HCCIEAOBAaHHE, CAMOCTOSTEIHHO
cobupaTh yCTaHOBKY, (MKCHUPOBAThH PE3YIbTATHl MOJYYCHHON 3aBUCUMOCTH (DU3MUYECKUX BEIMYUH B BHJIE
TabIMI U TpaHKOB, AeTaTh BEIBOJBI MO PE3YJIbTaTaM HUCCIIETOBaHMS;

® MPOBOAUTH KOCBEHHBIE M3MEpPEHUS (U3NYECKUX BEIWYHMH (CpPEeOHSSI CKOPOCTh U YCKOPEHHE Tella IMpH
PaBHOYCKOPEHHOM JIBUXKEHUHU, YCKOPEHHE CBOOOAHOTO MaJCHMS, XKECTKOCTh MPYXKHUHBI, KOIPPHUIHMESHT
TPEHHUSI CKOJBXKEHHs, MeXaHWdyeckas paboTa M MOLIHOCTb, YacTOTa M NepuoJ KoyieOaHuin
MaTeMaTH4YeCKOT0 U MPYKUHHOT'O MAasTHUKOB, ONTHYECKas CUja COOMpAroIleid JMH3bI, paIluoaKTHBHBIN
(GoH): TUIaHUPOBATh W3MEPEHHUs, COOUPATh HKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIIIOJHITH M3MEPEHUS,
cliefysl TMPeUIOKEHHOW WHCTPYKIMM, BBIUUCIATH 3HAYCHHUE BEIMYMHBI M aHAJIM3UPOBATh IOyYCHHBIE
pe3yabpTaThl C y4ETOM 3aJaHHOU ITOIPEIIHOCTH U3MEPEHUN;

e co0mroaTh MpaBuiIa TEXHUKU 0€30MaCHOCTH IpHU paboTe ¢ 1abopaToOpHBIM 000PYIOBAHUEM;



pa3nuyaTth OCHOBHBIC NMPU3HAKH M3YYCHHBIX (U3MUECKUX MOJEJeH: MarepuanbHas TOYKa, aOCOIIOTHO
TBEPAOE TENO, TOUEUHBIM UCTOYHUK CBETA, Jy4, TOHKAs JIMH3A, [IJIaHETapHasi MOJENb aToMa, HyKJIOHHAas
MO/IE€Tb aTOMHOTIO $1/1pa;

XapaKTepU30BaTh MPUHLIHUIIBI JCWCTBUS U3yUYECHHBIX MTPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOi Ha MX
ONMCcaHus (B TOM YHUCIIE: CHMIOMETP, JaTUUKU MOJIOKEHHS, PACCTOSIHUS U YCKOPEHUs, PAKeTa, 3XOJIOT,
OYKH, TEpHCKOoI, (poToammapar, ONTHUYECKHUE CBETOBOIBI, CIIEKTPOCKOI, J03UMETp, KaMmepa Buibcona),
UCTOJIb3ys 3HaHUS O CBOMCTBaX (PM3NUECKUX SBICHUN U HEOOXOAUMBbIEe (PU3NYECKHE 3aKOHOMEPHOCTH;
HCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PUCYHKH M3YYEHHBIX TEXHUYECKHUX YCTPOMCTB, U3MEPUTEIbHBIX
npuOOPOB M TEXHOJIOTMYECKUX MPOIECCOB IMPH PEHICHUH Y4eOHO--IPAKTUYECKUX 3a/ad, ONTHYECKUE
CXEMBI ISl IOCTPOCHHUSI U300paKEHUH B TNIOCKOM 3€pKajie U COOMpaloIIe JIUH3E;

OPUBOAUTH TpUMEpPHl (HAXOIUTh HHGOPMAIMIO O TMpHUMEpax) MPAKTHYECKOTO HCIOIb30BaHUS
(bu3MUecKUX 3HAHUN B TMOBCETHEBHOW KU3HU MJsi oOecrieueHuss OE30MacCHOCTH MPU OOpaIIEHUH C
npubopaMM W TEXHMYECKHMMM YCTPOHCTBAMH, COXPAHEHHUS 3J0pOBbS M  COONIONCHHS HOPM
9KOJIOTUYECKOTO MTOBEJICHUS B OKPYXKAIOLIEH Cpelie;

OCYLIECTBIIATh TOUCK HMHGPOpMaLUU (U3NYECKOT0 CcoAepKaHUs B VIHTEpHETE, CaMOCTOSTEIbHO
bopMynHpyss TOMCKOBBIA 3ampoc, HAXOIUTh IIyTH OIpPENENIICHUs JIOCTOBEPHOCTH IOJyYCHHOMH
nH(pOpMAaIUK Ha OCHOBE UMEIOLIUXCS 3HAHUN U JIOTTOTHUTEIbHBIX HCTOYHUKOB;

WCMOJb30BaTh NPU BBHIMOJHEHUH YYEOHBIX 3aJaHUil HAyYHO--TIOMYJSPHYIO JIMTEpaTypy (U3NYECKOro
COJIEpKaHus, CIIpaBOYHbIE MaTepHAJIbL, peCcypchl ceTu MIHTepHET, BiaaeTh NpUEMaMU KOHCIIEKTUPOBAHHUS
TEKCTa, Mpeodpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CUCTEMBI B JAPYTYIO;

co3llaBaTh COOCTBEHHBIC NMHUCHMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE MH(OPMALUU M3 HECKOJIBKHUX
UCTOYHHUKOB (DU3UYECKOTO COAEP)KaHUs, MyOIMYHO MPEACTABIATh pE3yJIbTaThl IMPOEKTHOW WIH
HCCIIEA0BATEIBCKON NEATEIbHOCTH, IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3yYCHHBIN TOHATUNHBIN anmapar
M3y4aeMoro pasziena (U3UKH U CONPOBOXKAATH BHICTYIUICHHE INpe3eHTaluel ¢ y4éToM OcoOeHHOCTEH
ayJIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KosaunuyectBo yacos
HanmeHoBaHMe pa3jeioB U TeM
Ne i/ Kownrp. IIpakr.
NPOrpaMMblI Bcero Hcnonb3yemoe o6opynoBanue
padoTel | padoThI
Pasnen 1. ®u3uka u e€ poJib B NIO3HAHUHM OKPY/KAIOLIEro MHUpa
1.1 ®du3uka - HayKa O IpUpoe 2
JIunetika, 1eHTa MepHas, I3MEPUTESIILHBIN [IUH]T
1.2 Ddu3HYEeCKUE BETMYHHBI 2 1 ’ pHas, P P:
TEPMOMETP, JaTUUK TEMIIEPATYPBHI.
1.3 EcTecTBeHHOHAyUYHBI METO/1 TO3HAHUS 2 1
HTroro no pasneny 6
Pa3zpnen 2. IlepBoHavyaibHbIE CBEIeHUSI 0 CTPOEHNH BelllecTBa
2.1 Crpoenue BelecTa 1
29 JIBM>KEHHE M B3aMMOJCHCTBHE YaCTHI] ) 1 Komrmbrotep, MUKPOCKOT OMOJIOTHYECKUH, KaTuIs
' BEIIECTBA MOJIOKa, pa30aBICHHOr0 BOAOM
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2
Hroro o pasaeny 5
Paznen 3. /IBu:keHue U B3anMojaeiicTBue TeJl
3.1 MexaHn4eckoe IBUKEHUE 3 [TaruB nabopaTopHbIN, MEXaHUYECKasi CKaMbsl, OpPyCOK
39 VHepius, Macca, IOTHOCTh 1 ACPEBAHHBI, HMEKTPOHHBIH CEKYHIOMEp C JATHKAMH.
HaGop Ten pa3Hoil Macchl, 2IEKTPOHHBIE HITH PhIYayKHBIC
BECBI.
[ITaTus, peryar, TMHEKKA, ABAa OJIUHAKOBBIX I'Py3a, ABa
070Ka, HUTh, TUHAMOMETP.
33 Cuna. Buasl cun 14 1 2 [TaruB ¢ kpenexom, HaOOp MpyXHH, HAOOp TPy30B,
JINHENKA, TMHAMOMETD.
JlunamomeTp ¢ npezesom usMepenus 5 H, npyxuHsl Ha
IUIaHIIeTe, rpy3bl Maccoit mo 100 r
Hroro o pasaeny 21




Pa3znen 4. JlaBiieHue TBEPABIX TeJl, }KUAKOCTEN 1 ra3oB

41 Jasnenue. [lepenaya naBiaeHus: TBEPAbIMU 3 JlaTuuk gaBieHus, MITaTUB, padodast EMKOCTh, TPYOKa.
' TeJIaMU, XUAKOCTSIMH U Ta3aMu
4.0 JlaBIeHHE KHIKOCTH 5 JluHamoMeTp, IITaTuB MEPHBIN LWINHAP (MEH3YpKaA),
' Ipy3 U3 CTaJld ¥ aJJIOMUHUEBOTO CIUIABA, HUTh
4.3 ATMmochepHoe aBieHne
44 JleiicTBHE )KUIKOCTH U ra3a Ha . 3 JlaTyuk faBieHusl, TEMIEPATypbl, COCYI ISt
' norpyXEHHOE B HUX TEJIO JIEMOHCTpPALMH Fa30BbIX 3aKOHOB,
Hroro no paszgeny 21
Pasnea 5. Pabora u MomiHOCTh. JHEprus
5.1 PaboTa 1 MOITHOCTB 3 1 Phruar ¢ kperuieHusiMu Jutst rpy30B, Habop rpy3oB mo 100 T,
5.2 [IpoCThIE MEXaHU3MBI 1 AUHAMOMETD.
53 MexaHuuecKkas SHEprHs 4 1 [TonBY>XHBINM U HETIOABMXKHBIN OJ10KH, HAOOp TPY30B,
HUTb, TMHAMOMETD, IITATHUB, JINHEHKA
Hroro no paszgeny 12
PezepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 11O ITPOI'PAMME 68 12




8 KJIACC

KoaunuyecTBOo 4acoB

HanmeHoBaHMe pa3jeioB U TeM
NMPOrpaMMsbl Bcero

Ne i/ Kontp. | IIpaxr.

Hcnoan3yemoe 06opynoBanmne
padoTsl | padoThI

Pa3gea 1. TensioBbIe ABJICHUSA

JlaGopaTopHBIii TEpMOMETP, TATYUK TEMIIEPATyPHI.
1.1 7 JlaTduk Temneparypsl, AB€ JOCKH, IBE CBUHIIOBBIE

CTpoeHUE ¥ CBOIMCTBA BENIECTBA IUTAaCTHHKH, MOJIOTOK.

JlaTuuK TeMIeparypbl, TEPMOMETP, KATOPUMETD, TopsUas U
XOJI0HAs BOJIA, MEPHBIH LIUIMHAP, TPY3 LIUIMHAPUYECKUi
C KPIOYKOM, HUTb, SIEKTPOHHBIE BECHL.

JlaTuuK TeMImeparypbl, KATOPUMETP, COCY/ C TAIOLIUM

1.2 TennoBsie poLecch 21 1 5 JIBJIOM, COCYJI C BOJIOI, SIEKTPOHHEIE BECHL.

MHUKpOCKOIL, TPOOUPKA C HACBIIIEHHBIM PACTBOPOM
JIByXPOMOBOKHUCJIOTO aMMOHHSI.

JlaTyuK TeMImeparypbl, TEPMOMETP, Mapiis, COCYJ C BOJIOM.

HTroro mo pasneny 28

Pasnea 2. DuekTprnyeckne ¥ MATHUTHBIE SIBJICHHSA

21 DNeKTpUYECcKUe 3apsiibl. 3apssKeHHbIE 7 1 JlaTuuk TOKa, aMIepMeTp ABYX MPEACIbHBIN, HCTOUHUK
’ TEejla U UX B3aI’IMO,Z[eﬁCTBHe MUTaHWs, KOMIUICKT IIPOBOAOB, PE3UCTOPHI, KIIHOY.
N . aTYMK HAMPsHKEHUS, BOJBTMETDP JIBYX MpeeIbHbBIN
2.2 I1OCTOSTHHBIN 2IIEKTPUYECKUN TOK 20 1 7 A P ’ P /IBYX TPt ’
WMCTOYHUK MUTAHUs, KOMIUIEKT MPOBOJIOB, PE3UCTOPHI,
2.3 MarsuTtHsbI€ SBICHUS 6 1 1.5 KJTFOUL.
JlaTuuKk ~ MarHUTHOrO  TIOJSI, TOCTOSHHBIA  MarHuT
24 5 4 MOJIOCOBOM, /IBa IITaTHBa, KOMIUIEKT MPOBOJIOB, HCTOYHHUK
. JIEKTPOMArHUTHAsE MHYKIUS TOKS, KIIOU,
Hroro mo pasneny 37
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




9 KJIACC

HanmMeHoBaHMe pa3jeioB U TeM

KoaunuyecTBOo 4acoB

Ne i/
nporpaMmbI Bcero Kontpoabusie | Ilpaktuueckue | Mcnoabsyemoe o6opyroBanue
padoThI padoThI
Pasnea 1. Mexann4yeckue siBJIeHHSA
11 MexaHHueCcKoe ABMKEHHE U CIIOCOOBI €To 10 1
. ONMMCAHMS [TaruB nabopaTOpHBI, MEXaHMUECKas
- CKaMbsl, OpyCOK JIepeBSHHBIH
1.2 BsaumoeiicTeue Tein 20 1 > OPY . P ’
JIEKTPOHHBIN CEKYHIOMED C JATUYUKAMHU.
1.3 3aKOHBI COXPAHEHHUS 10 3
Hroro no pasneny 40
Pasnen 2. Mexann4yeckne Ko1e0aHUS ¥ BOJIHBI
2.1 MexaHnueckue KoneOaHus 7 3 Hemonctpauuu «KonebaHus HUTSHOTO
MasTHUKA U CBOOOIHBIE KOJICOaHUS TPpy3a
2.2 MexaHn4yeckue BOJIHBL. 3BYK 8 1 3
Ha TIPYKHHE»:
Hroro no pazageny 15
Pasnea 3. DyleKTpOMarHuTHOE 10Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
JlaTuuK HapsKEHUs, COIEHOU,
DNEKTPOMarHuTHOE MOJE U . .
3.1 6 2 MIOCTOSIHHBIH MTOJIOCOBOW MarHuT, TpyOka
AIIEKTPOMATHUTHBIC BOJTHBI
[IBX, KOMILIEKT TPOBOJIOB.
Hroro no pasneny 6
Pasnea 4. CeroBble sIBJICHHUS
4.1 3aKOHBI pacpOCTPAHECHUSI CBETA 2 Ocserturenb ¢ UICTOYHUKOM CBe-Ta Ha 3,5 B,
4.2 JIHH3BI M ONITHYECKHE TPHOOPHI MCTOYHUK MUTAHUS, KOMIUJIEKT ITPOBOJIOB,
ieneBas quadparma, moIyIuInHID,
TUTAHIIET Ha TUIOTHOM JIUCTE C KPYTOBBIM
TPaHCIIOPTUPOM.
4.3 Paznoxenne 6e10ro cBETa B CIEKTP 3 2 DKpaH CTaJIbHOM, HAIIPaBJIAIOLIAs C
M3MEPUTENIBHOM IIKaJIoN, cobuparonue
JIMH3bI, pacceuBarolas JIMH3a,
Hroro no pazageny 15




Pa3gen 5. KBantoBble sIBJeHUS

5.1 Hcnyckanne U MOrJIomeHne CBETa aTOMOM 1
5.2 CrpoeHue aTOMHOT 0 sipa 1
5.3 SAnepHble peakuu 1
Hroro no pasneny 17
Pasnea 6. IloBropuTe1bHO-00001IA0INI MOIYJIb
6.1 [ToBTOpEeHUE M 00600IIEHNE COEPIKAHUS 9 )
' Kypca ¢usuku 3a 7-9 xiacc
Hroro no pasneny 9
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
No Kosaun4yectBo yacos Jlata JJIeKTPOHHbIe HH(ppoBbIE
Tema ypoka o0pa3oBaTe/bHbIE
n/n Bcero | Konr.\p.| IIp.\p.  H3yueHHs
pecypcsl
®u3nka — Hayka o npupoae. SABneHus npuposl 1

2 du3nyecKue sABICHUs 1
du3nuecKue BeIMUYUHBI U UX U3MEpEHHe 1

4 VYpoxk-uccinenosanue "M3Mepenue reMnepaTypsl Ipy TOMOLIT 1 1
XKUJKOCTHOTO TEPMOMETpA U JaTUUKa TeMIlepaTypbl"”

5 Mertoabl HayuHOTro no3HaHusA. Onucanue GU3NIECKux | bu6mumoreka [IOK
SIBJICHUH C TIOMOIIBIO MOZETICH https://m.edsoo.ru/ff09f72a
VYpoxk-uccinenoanue "IIpoBepka runoTes3bl: 1aabHOCTh

6 noJETa MIapuKa, MyIEeHHOT0 TOPU30HTAIBHO, TEM OOJIbIIIE, 1 1
yeM OoJIblie BHICOTA ITycKa'

7 Crpoenue BemiectBa. OMbITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bubmmoreka [JOK
CTPOEHUE BEIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBM>KEHHE YaCTHIL BEIlIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanue «ONbITHI 0 HAOIIOAECHUIO TETIJIOBOTO | |
pacuIupeHus ra3oBy

10 ArperaTHble COCTOSIHHS BEIIECTBA 1

1 Oco0eHHOCTH arperaTHeIX coCTOsIHUM BoabL. O000IIeH e 110 | bubmmoreka [JOK
pazneny «IlepBoHavanbHbIE CBECHHUS O CTPOCHUU BEIIECTBAY https://m.edsoo.ru/ff0a0378

12 Mexanundeckoe IBHKeHUE. PaBHOMEpHOE U HEPaBHOMEPHOE 1 bu6mumoreka [IOK
JBIKEHUE https://m.edsoo.ru/ff0a05c6

13 Ckopoctb. EquHUIIBI CKOPOCTH 1 bubmorexa HOK

https://m.edsoo.ru/ff0a079¢c

14 Pacuer nyTH ¥ BpeMeHU ABUKCHUS 1 bubmorexa IOK

https://m.edsoo.ru/ff0a0ac4

15 Nuepuusa. Macca — Mepa HHEPTHOCTH Tell 1 bubmorexa IOK

https://m.edsoo.ru/ff0a0c10



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10

ITnotHOCTE BewiectBa. Pacyer Maccel © 00bEMA TENA IO €r0

Bubnuoreka [JOK

16 IUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaGopatopHas pabota «OnpeneneHne IIOTHOCTH TBEPIOTO
Tena»
18 Pemenue 3anau no teme "[InotHocTs BenjecTa" bubmorexa [OK
https://m.edsoo.ru/ff0al23c
19 Cuna xak xapakTepucTUKa B3auMoaencTsus ten. Cumna
ynpyroctu. 3akoH ['yka
20 JlaGopatopHas pabota «/3yueHune 3aBUCUMOCTH PACTSKEHUS
(nedopmanun) NPy UHBI OT MPUIIOKEHHON CHITBI»
21 [[IBnenue Tsrorenus. Cuiia TSKECTU
2 CBsi3b MEX1y CUJION TSKECTU U Maccoil Tena. Bec tena. bubmmoreka [JOK
Pemenue 3ama4 no reme "Cuna tspxkectu" https://m.edsoo.ru/ff0al778
” Cuna TsKecTH Ha Ipyrux Ianerax. @uznyeckue bubmmoreka [IOK
XapaKTePUCTUKU TUTAHET https://m.edsoo.ru/ff0al1502
24 N3mepenue cun. Junamomerp Bubmorexa [OK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocthb Bubmorexa [OK
https://m.edsoo.ru/ff0al778
%6 CrnorkeHue IByX CHJI, HaIIPpaBJIEHHBIX 110 OAHON IPSIMON. bu6mumoreka [IOK
PaBHoneiicTByIOIIast CUIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3anau no teme "PaBHozelicTByromas cuin'”
28 Cuna tpeHus u e€ Buapl. TpeHue B IpUpoJie U TEXHUKE
JlaGopatopHas pabota «/3yueHne 3aBUCUMOCTH CHIIBI
29 TpeHI/II)H CKIZ)JII:X(I;HI/IH oT CI/IJI};I JABJICHUS U XapaKTepa bubnmorexa LIOK
. https://m.edsoo.ru/ff0alcc8
COIPUKACAIOIINXCS TIOBEPXHOCTEI»
30 Pemenue 3a1au Ha onpeesieHne PaBHOAEHCTBYIONIEH CHIIBI
31 Pemenue 3ama4 no remam: «Bec tenay, «I'paduyeckoe bubnumoreka [IOK
n3zobpaxkenue cum, «Cunby, «PaBHOIEHCTBYIOIIAs CHID» https://m.edsoo.ru/ff0alde0
KonrtpomnbHast padora mo Temam: «MexaHu4eckoe
32 JIBIDKEHHE», «Macca, IOTHOCThY, «Bec Tenay,

«['padmueckoe nzodpaskenue cuim, « CUib



https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Bubnuoreka [JOK

33 Hasnenne. CriocoObl yMEHBIICHNUS U YBEIUYCHUS JaBICHUS hitps//m.edsoo.ru/ff0a20a6
34 JlaBlieHHe ra3a. 3aBUCUMOCTD JIaBJICHUS ra3a oT 00bEMa, Bubnuoreka [JOK
TeMIepaTypbl https://m.edsoo.ru/ff0a2376
35 [Iepenaua naBiieHUs: TBEPABIMU TEIAMU, KUIKOCTIMU U Bubnuoreka [JOK
ra3zamu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHne B *KUAKOCTHU U T'a3€, BEI3BAHHOE ACHCTBUEM CHIIBI Bubnuoreka [JOK
TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenune 3ama4d mo Teme «JlapiaeHue B )KUIKOCTU U Tase. Bubnuoreka [JOK
3akon [Tackans» https://m.edsoo.ru/ff0a2826
38 Coobmraromuecs: cocybl
39 I'mppasinueckuii mpece Bubmorexa [OK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [IopIIHEBOM KUIKOCTHBIN HACOC
41 Atmocepa 3eMiH U IPUYHHBI €€ CYIIeCTBOBAHUS bubmorexa HOK
https://m.edsoo.ru/ff0a2b5Sa
42 Bec Boznmyxa. ATmochepHoe gaBieHue Egg:lf/ﬁe;iioﬁ /f0a0b5a
43 N3mepenune armocdepHoro aainerus. OnsiT Toppudernm bubmorexa [OK
https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(EPHOTO IaBIECHUS OT BHICOTHI HAJT bubmmoreka [JOK
YpOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 Bbapomertp-anepoua. ATMochepHoe qaBiieHUe Ha pa3IHYHBIX bubnumoreka [IOK
BBICOTaxX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agau o teme " AtmocdepHoe naBnenue"
47 JlelicTBuE )KUJKOCTH M Ta3a HA MOTPYKEHHOE B HUX TEJIO. bubmmoreka [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
43 JlaGopatopHas pabota «OnpeaeneHne BHITATKUBAIOIEH bubnumoreka [IOK
CHJIBI, ICHCTBYIOLIEH Ha TEJIO, MOTPYKEHHOE B HKHUJIKOCTH) https://m.edsoo.ru/ff0a33fc
JlaboparopHas padora no reme «lccnenoBanue 3aBUCUMOCTH
49 Beciofena(:l])s Bonpe (?: 061,2sz Hzrpy;ccelfli?ﬁ B )K;,Z[BKOC;:B q:cCTI/I bubmorexa IOK

TCIa»

https://m.edsoo.ru/ff0a3514
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Bubnuoreka [JOK

50 Hnapasiite Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabora "KoHCcTpyupoBaHue apeomMeTpa Uil
51 KOHCTPYMPOBAHUE JIOAKU U ONPEIEICHUE €€ 1
rpy3onoasémMHocTu"
Pemrenue 3agau o remam: «llnaBanue cynos.
52 Bos;[yxonnalllsaﬂne», «JlaBnenue TBep,Z[BI})](HTeJI, JKHUOIKOCTEHN U bubmorexa HOK
a30By https://m.edsoo.ru/ff0a3654
53 KOHTponLIU{a;I pabota o Teme «/laBieHue TBepABIX Te,
KHUJIKOCTEH U ra30B»
Bubnuoreka [JOK
>4 Mexaniecias pabora https://m.edsoo.ru/ff0a3f82
Bubnuoreka [JOK
33 MoHOCTE. EMMHHIIE MOUIHOCTH https://m.edsoo.ru/ff0a3{82
56 VYpok-uccienoanue "Pac4ér MOIIHOCTH, pa3BUBaEMOM IIPU |
noawsEMe 1o jgecTHuue"
57 IIpocteie Mexanu3msl. Peryar. PaBHOBeCHE CHIl HA pblyare
58 Peruaru B TexHuke, ObITy U npupose. Jlabopatopuas padora 0.5 bubmmoreka [IOK
«HccnenoBanue ycloBHil paBHOBECHS pblyaray https://m.edsoo.ru/ff0a478e
59 Pewrenue 3ana4 1o reme «Y cii0BUs paBHOBECHs pblUara bubmorexa IOK
https://m.edsoo.ru/ff0a48a6
KoadduimenT none3Horo aeicTBUs MEXaHU3Ma.
60 JlaGopatopHas pabota «M3mepenue KI1J] HaknoHHO# 0.5
TUTOCKOCTHY
61 Pemenue 3agau mo reme "Pabdota, momHocTs, KIT/["
62 Mexannueckas 3Heprus. Kunernueckas u noTeHIMaIbHAS bu6mumoreka [IOK
SHEPrUs https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHMS] MEXaHUYECKOW SHEPTUU bubmorexa HOK
https://m.edsoo.ru/ff0a4360
YPpoK-3KCEPUMEHT O TeMe "DKCIEePUMEHTATbHOE
64 onpeJielIeHue U3MEHEHUSI KHHETUUECKOW U MOTEHIMAIbHOU 1

SHEPrUM IPU CKAaThIBAaHUM TEJNA 110 HAKIIOHHOW MJIIOCKOCTH"



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

KonrponsHas padora no teme «PaboTa ¥ MOIIHOCTb.

05 OHeprus» !

66 PezepBHblit ypok. PaboTta ¢ Tekctamu 1o teme | bubmmoreka [IOK
"MexaHn4ecKoe ABMKeHue" https://m.edsoo.ru/ff0adeebd

67 Pe?epBHHIVI YPOK. Pa60Tav1 ¢ TEeKCTaMH 1o TeMe "JlaBneHue 1 bu6nmoreka [IOK
TBEPIBIX TEJI, XKUJIKOCTEH U ra3oB" https://m.edsoo.ru/ff0a4ffe

68 PesepBHblii ypok. Pabota ¢ Tekctamu o teme "Pabora. |
MoutHocTs. DHeprus"
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8 KJIACC

KoaunuyecTBOo 4acoB

JIeKTPOHHbIEe HH(ppoBbIE

Ne Hara
Tema ypoka o0pa3oBaTe/bHbIe
n/n Bcero | Konr.\p. | Ilp.\p. | Hu3yuenus
pecypcsl
| OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPUHN U UX 1 bubmumoreka [IOK
OTIBITHBIE TTOJTBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mozenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSHUI BEIECTBA 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOUCTB TBEPAOTO, KHUJIKOTO M ra3000pa3HOTO
4 COCTOSIHMM BEIIECTBA HA OCHOBE ITOJI0KEHUN MOJIEKYJIIPHO- 1
KMHETUYECKOU TEOpUU
5 Kpucrannuueckue u aMmop(HbIe Tena 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CMaunBaHue ¥ KanWLIIPHOCTh. [I0BEpXHOCTHOE HATSKEHNE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuIMpeHue U cKaTue 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
2 Temmneparypa. CBsi3b TEMIIEpPaTyphl CO CKOPOCTHIO TETIJIOBOTO |
JBYKEHUS YaCTHI
9 Buytpennsist sHeprust. CriocoObl H3MEHEHHs BHYTPEHHEH SHEPTUn 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5c60
10 Buael renonepenaun 1 bubmorexa HOK
https://m.edsoo.ru/ff0a6412
1 Ypoxk-koHpepennus "TIpakTrHueckoe UCIOTb30BAHUE TETLIOBBIX 1 1 bubmmoreka [JOK
CBOWCTB BEILIECTB U MAaTEPHAIOB B LIEJIAX dHEProcOeperkeHus " https://m.edsoo.ru/ff0a65¢c0
12 KonuuecTBo TennoThl. Y aenbHas TEI0EMKOCTb 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0a6976
13 YpaBHEeHHE TEIIOBOrO OanaHca. TermmooOMeH U TerIoBoe | bubmmoreka [JOK

paBHOBECHE

https://m.edsoo.ru/ff0a7088



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

JlaGopatopHas pabota "MccnenoBanue sBICHHS TEMII000MEHa MpU

Bubnuoreka [JOK

14 CMEIIMBAaHUU XOJIOAHOM U ropsyei BobI" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonuuecTBa TEIUIOTHI, HEOOXOAUMOTO JUIS HarpeBaHUs Tela
U BBIJICTSIEMOT0 UM MIPH OXJIaXACHUU
16 Ha60paT0'1')Ha;1 pabota "OnpeneneHue yIenbHON TeII0eMKOCTH bubmumoreka [IOK
BEILECTBA https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIIMBA. Y IeJbHAs TEIIOTAa CrOPaHUs bubnmorexa LIOK
https://m.edsoo.ru/ff0a7b5a
13 [InaBneHue U OTBEpAECBaHUE KPUCTATUIMYECKUX TE. Y IE€IbHas bubnumoreka [IOK
TEIUIOTA TIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatopHas pabota "OnpezneneHue yaenbHONU TEIIOThI bubmumoreka [IOK
TUTaBIICHUS JIba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanue u KoHaeHcaus. Vcnapenue bubmorexa IOK
https://m.edsoo.ru/ff0a740c
71 Kunienue. Y aenbHas Temnora mapoodpa3oBaHus U KOHICHCAIIUH. bubnumoreka [IOK
3aBHCHMOCTb TEMIIEPATyPhl KUIIEHUS OT aTMOC(HEPHOTO TaBICHUS https://m.edsoo.ru/ff0a786¢
” Brnaxxnocts Bo3nyxa. JlabopatopHas pabora "Onpenenenue bubnumoreka [IOK
OTHOCHUTEJILHOM BJIaKHOCTH BO3Tyxa" https://m.edsoo.ru/ff0a7628
23 Pewrenue 3aga4 Ha onpeneacHUE BIaXHOCTH BO3AyXa
24 [TpuHIMOBl paboOTHI TEIIIOBLIX ABHUraTeneii. [laposas TypOuHa.
JIBUraTens BHYTPEHHETO CrOpPaHus
)5 KIIJI TermoBoro asurareins. TeIoBble ABUTaTeIN U 3alllUTa Bubnuoreka [JOK
OKpY>KaloIiel cpeibl https://m.edsoo.ru/ff0a7c7c
%6 3aKOH COXpaHEHHUs U MPEBPALICHUS SHEPTUH B TEIUIOBBIX
nporeccax
7 [ToaroToBka K KOHTPOJILHOU paboTe 1Mo TeMe "TenoBbIe sIBICHHUS. bu6numoreka [IOK
M3meHeHne arperaTHbIX COCTOSIHUN BerecTna” https://m.edsoo.ru/ff0a83{2
73 KonrtponsHas padora no Teme "TeruoBsie sBieHus. M3mMenenue bu6numoreka [IOK

arperaTHbIX COCTOSIHUH BemecTBa"

https://m.edsoo.ru/ff0a86ae
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https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

VYpok-uccienopanue "IaeKTpu3anus TeJa UHAYKLIUEH U IpU

30 " 1
COIIPUKOCHOBEHUH
31 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona bubmorexa LIOK
https://m.edsoo.ru/ff0a87¢e4
39 Dnektpuyeckoe noiie. HanpskeHHOCTh 3JIEKTPUUECKOro MOJIs. bubmmoreka [JOK
[TpuHIMT CynepHO3ULIUH 3JIEKTPUIECKUX MOJIeH https://m.edsoo.ru/ff0a8a0a
3 Hocurenu snexTpuueckux 3apsiioB. DJIEeMEHTapHbIN 3apsi.
Crpoenue atoma
34 IIpOBOIHMKY M TUAIEKTPUKU. 3aKOH COXPAHEHUS AIEKTPUUYECKOTO bubnumoreka [IOK
3apsiza https://m.edsoo.ru/ff0a8ef6
35 Pewrenue 3a1a4 Ha IPUMEHEHUE CBOMCTB DJIEKTPUYECKUX 3aPsI0B bubmorexa LIOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIOBHS €ro cyliecTBoBaHus. MicTouHUKN bubmmoreka [JOK
AIIEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JIeNCTBUS DIIEKTPUYECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
18 VYpoxk-uccinenoanue "JlelicTBUE 3NEKTPUYECKOTO MO HA |
IIPOBOJHUKY U TUIIEKTPUKH"
39 DNEeKTpUUYECKUI TOK B METaJLIaX, )KUJIKOCTIX U ra3ax bubnmorexa LIOK
https://m.edsoo.ru/ff0a9838
40 DneKkTpuyeckas 1enb U €€ COCTaBHbIC YaCTH
A1 Cuna TOKa;VHaGOPaTopHaH pabota "M3MepeHue u peryiupoBaHue 0.5 bu6numoreka [IOK
CHJIBI TOKA https://m.edsoo.ru/ff0a8bd6
4 DnexTpuueckoe HanpshkeHue. Bonstmerp. JlaboparopHas pabota 0.5 bubmmoreka [JOK
"M3MepeHune U peryaTupoBaHue HanpspKeHus" https://m.edsoo.ru/ff0a9%¢14
43 ConpoTuBieHrE NPOBOJHUKA. Y IEIbHOE COTPOTUBIICHHUE BEIIECTBA
JlaGopatopHast paboTa "3aBUCUMOCTB AIIEKTPUIECKOTO
44 COHp(I))TI/IBJI;eHI/IHpHpOBO,Z[HI/IKa OT €ro ,Z[JII/IHBI,pHJIOH_Ia,Z[I/I IIOIIEPEYHOT O 1 bubmorexa LIOK
ceuerns u Matepuana” https://m.edsoo.ru/ff0aa738
45 3aBUCUMOCTb CHJIBI TOKA OT HallpspKeHMsL. 3akoH OMa 1715 yyacTka bu6numoreka [IOK

Henu

https://m.edsoo.ru/ff0aad4a
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https://m.edsoo.ru/ff0a90cc
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https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

JlaboparopHnas pabota "VMccrnenoBanre 3aBUCUMOCTH CHIIBI TOKA,

46 - | bubmuorexa [JOK
YILIErO Yepe3 pe3ucTop, (')'T COIIPOTHBIICHHSI PE3UCTOPa U hits://m.edsoo.ru/f0aa0de
HaNpsHKEHHUS Ha PE3UCTOpE
47 IlocnenoBarenpbHOE U NApPAJLIEIBHOE COEIUHEHUS IIPOBOJIHUKOB
43 JlaGopatopHas pabota "IIpoBepka mpaBuia CI0KEHUS HANPSHKEHUH | bubmumoreka [IOK
IIPU MIOCTIEIOBATEIBHOM COSIMHEHHH JIBYX PE3HUCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlaGopatopHas pabota "IIpoBepka mpaBuia Ui CHUIIbI TOKA MPH | bubmumoreka [IOK
napajieIbHOM COCTUHEHUN Pe3UCTOPOB" https://m.edsoo.ru/ff0aadle
Pemenue 3a1au Ha npuMeHeHHe 3akoHa OMa JJIs pa3InuyHOro bubnumoreka [IOK
50 COEMHEHUS POBOHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa u MoITHOCTH AneKTprudecKoro Toka. 3akoH Jxoymns-Jlenma bromiorexa LOK
https://m.edsoo.ru/ff0ab124
57 JlaGopatopHas pabota "OnpezneneHrue pabOThl U MOITHOCTH | bubmumoreka [IOK
AIIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
DNEeKTpUUYECKUE TIEMH U MOTPEOUTENN IIEKTPUIECKON YHEPTHH B bubmmoreka [JOK
53
obITy. KopoTkoe 3ambIkaHue https://m.edsoo.ru/ff0ab660
[ToaroToBka K KOHTPOJILHOU paboTe MO TeMe "DIeKTpHUIecKue
54 3apl;[1;[1>1. 3ap51)KeHHI>II)e Tena I/II;IX B3aUMOJICHCTBUS. H(I:CTOHHHBIﬁ bubnmorexa LIOK
N " https://m.edsoo.ru/ff0abd2c
AIIEKTPUYECKUNA TOK
"
55| Supwenmie vens ok somneomsiermut. Hovtommatt Eumonesa LIOK
N " https://m.edsoo.ru/ff0abea8
AIIEKTPUYECKUNA TOK
56 ITocTossHHBIE MarHUTHI, UX B3aUMOJICHCTBIE
57 Vpoxk-uccnenosanue "M3yueHue nojaen mocTOSHHBIX MarHUTOB" 1 Bubmorexa LIOK
https://m.edsoo.ru/ff0ac3d0
MarnurtHoe 1mojie. MarauTHoe 1oie 3eMIIH U €ro 3HAYCHUE IS Bubnuoreka [JOK
58
KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
9 OmneIT OpcTena. MarHuTHOE 110J1€ JIEKTPUYECKOI0 TOKa MarHutHoe bubnmoreka [IOK
> 0JI€ KaTYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
60 [TpuMeHeHue IIeKTpOMarHuToB B TexHUKe. JlaboparopHas paboTa 0.5 bu6numoreka [IOK

"N3yueHnue neicTBUSI MarHUTHOTO MOJISl HA TPOBOAHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a



https://m.edsoo.ru/ff0aa04e
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3J’ICKTpO,Z[BI/IFaTCJIB IMOCTOSIHHOTO TOKa. Mcrob30Banue

61 IEKTPOJBUraTEICH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE. 1 bubmumoreka [IOK
JlaGopatopHas pabota "KoHcTpyupoBaHue U H3ydyeHHUE PaOOTHI https://m.edsoo.ru/ff0ac86¢
aJIeKTpoBUraTess”

62 OmnsiTel @apanes. 3aKoH NEKTPOMarHuTHOM nHAyKuuu. [IpaBuno 1
Jlenna

63 Onexrporereparop. CriocoObl MOMTyYeHHsI IMEKTPHUECKON SHEPTUH. |
DNEeKTPOCTaHIIMK Ha BO3OOHOBIISIEMBIX HCTOUYHHKAX SHEPTUU

64 [ToaroToBka K KOHTPOJILHOU paboTe MO TeMe "DIeKTPUUECKUE U 1
MarHuTHbIE SIBJIEHUSA"

KonrtponbHas pabora o Teme "DIeKTpUYECKHE U MarHUTHBIE bubmumoreka [IOK

65 1
ABICHUS" https://m.edsoo.ru/ff0acb14

66 PesepBHblit ypok. Pabota ¢ Tekctamu o treme "TernsoBble sBneHus" 1 bubmorexa LIOK

https://m.edsoo.ru/ff0accSe

67 PesepBHblii ypok. Pabota ¢ Tekctamu o teme "TlocTosHHBIIM | bubnumoreka [IOK
ANIEKTPUUYECKHH TOK" https://m.edsoo.ru/ff0acdc6

63 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o reme "MarHuTHbIe 1
siBiIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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9 KJIACC

KoaunuyecTBOo 4acoB

JJIeKTPOHHbIe HH(ppoBbIE

Ne Hdara
o/ Tema ypoka Beero | Komrip. Mplp.  wsyuenus o0pa3oBaTe/bHbIe
pecypcsl
1 Mexanundeckoe nBr:keHue. MartepuanbHas TOYKa 1
2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO IBHYKEHUS 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMONMHENHOE IBUKEHUE 1 bubmorexa IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOe npsiMonuHeitHoe ABMkeHne. CpenHss u 1
MT'HOBEHHAasi CKOPOCTb
5 [IpssMOnMHENHOE PABHOYCKOPEHHOE IBJKEHHE. Y CKOpEHUE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ad8d4
6 CKopoCTh MPSIMOJIMHEHHOTO PAaBHOYCKOPEHHOT'O IBUKCHHSL. 1
I'padux ckopocTu
7 JlaGopatopHas pabota "OnpeneneHne yCKOpeHHs Teia Mpu | | bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBM)KEHHUH 110 HAKJIOHHOW TJIOCKOCTH" https://m.edsoo.ru/ff0adbl18
8 CBobonnoe nagenue ten. OnbiTel ["anunes 1
9 PaBHOMEpHOE nBUXKEHHUE IO OKpYKHOCTH. [lepuon u yacrora 1 bubmmoreka [IOK
oOparenus. JIuHeiHas ¥ yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpoCTpeMHUTENIBHOE YCKOPEHUE 1
11 IIepsblit 3axk0oH HproToHa. BekTop cuisl 1 Egg:lf/ﬁeiioﬁ IF0ac612
12 Bropoii 3akoH Herorona. PaBHozelcTByroImas cuia 1 bubnmorexa LIOK
https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akon Hetorona. Cynepno3unus cui 1 bubmorexa LIOK
https://m.edsoo.ru/ff0ac982
14 Pemenue 3anau Ha npuMeHeHne 3akoHOB HeroToHA 1 bubmorexa HOK

https://m.edsoo.ru/ff0aebb6c
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Bubnuoreka [JOK

15 Cuna ynpyroctit. 3axon Iyka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuiia ynpyroctu»
17 JlaGopatopHas pabota «OnpeaeneHne KeCTKOCTU IPYKUHBD» bubmorexa IOK
https://m.edsoo.ru/ff0aee28
18 Cuna Tpesus bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anau no teme «Cuia TpeHUs» bubmorexa IOK
https://m.edsoo.ru/ff0afa26
20 JlaGoparopHas pabota "Onpexnenenue kod3dduimenTa TpeHus bu6mmoreka [IOK
CKOJIbXEeHUs" https://m.edsoo.ru/ff0af8be
71 Pemenue 3anau no teme "3axons! HetoToHa. Cuna ynpyrocru. bubmmoreka [IOK
Cuna tpenus" https://m.edsoo.ru/ff0atb8e
2 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE bubmmoreka [IOK
CBOOOHOTO MaICHUS https://m.edsoo.ru/ff0at044
” VYpox-koHpepenius "JIBHKeHUE TelX BOKPYT IPaBUTALIMOHHOTO
uentpa (Conneunas cucrema). ["aakTuku"
24 Pemrenue 3agau no teme "Cuia TSDKECTU U 3aKOH BCEMUPHOTO Bubnuoreka [JOK
TATOTEHHS" https://m.edsoo.ru/ff0af5{8
25 IlepBas kocMuyeckast CKOpocTb. HeBecoMOCTh U eperpysku Bubmorexa [OK
https://m.edsoo.ru/ff0af33c
%6 PaBHOBecue MarepuaabHOR TOUKU. AOCOTIOTHO TBEPAOE TEIO. bubmmoreka [IOK
PaBHOBecue TBEPAOro Temna ¢ 3aKperIiEHHON OChIO BpaIlleHUs https://m.edsoo.ru/ff0afe36
27 MowmeHnt cunsl. LleHTp TsKECTH
28 Pemenue 3anau o teme "MomeHT cuibl. LleHTp TsxecT" bubmorexa LIOK
https://m.edsoo.ru/ff0b02b4
79 [ToaroToBka Kk KOHTPOJILHOU paboTe 1Mo Teme "MexaHnueckoe bubmmoreka [IOK
nBkenue. Bzanmoneiicteue ten" https://m.edsoo.ru/ff0b0408
30 KonrpomnbHas pabora no Teme "MexaHnueckoe IBHKCHUE. bubmmoreka [IOK

Bs3aumopeiictBue Tea"

https://m.edsoo.ru/ff0b06ec
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Nmnynbce Tena. UMiynbe cuiibl. 3aKOH COXpaHEHUS UMITYJIbCa.

Bubnuoreka [JOK

31 VYnpyroe u Heynpyroe B3auMo/ICHCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3anau no teme "3akoH coxpaHEHMs UMITyJibca" bubmorexa IOK
https://m.edsoo.ru/ff0b096¢
33 VYpox-koH(pepenius "PeakTHBHOE ABM)KEHHE B IPUPOJIE U TEXHHUKE"
34 Mexannueckasi paboTa U MOITHOCTb bubmorexa [OK
https://m.edsoo.ru/ff0b0a84
35 PaboTa cuitbl TSDKECTH, CHITBI YIIPYTOCTH U CHIIBI TPEHUS Bubmorexa [OK
https://m.edsoo.ru/ff0b0db8
36 JlaGopatopHas pabota «OnpezaeneHne paboThl CHIIbI TPEHUS TIPU
PaBHOMEPHOM JBM)KCHUH TEJA MO0 TOPU30HTAILHON TOBEPXHOCTI
37 CBs3b sHepruu u padboTsl. [loTeHnnanbHas sHeprus
38 Kunernueckas sneprus. Teopema 0 KHHETUYECKOW SHEPTUU bubmorexa IOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMs SHEPTUU B MEXAHHUKE
40 JlaGoparopHas pabota «/3yueHune 3aKkoHa COXpaHEHUS! SHEPTUN Bubmorexa [OK
https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHUE U €TI0 XapaKTEPUCTUKU
42 3aryxatomue konebanusi. Beinyxkaennsle konebanus. Pesonanc bubmorexa LIOK
https://m.edsoo.ru/ff0b20£0
43 MareMaTnuecKkuii ¥ Npy>KUHHBIA MASITHUKH
44 Ypok-uccienoBanue «3aBUCUMOCTb IEpHOAa KoJebaHuil oT bubmmoreka [JOK
KECTKOCTH MPYKUHBI U MAcChl Ipy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpatieHue SHEPrUX MPU MEXAaHMUECKUX KOJICOAHUIX
46 JlaGopatopHas pabota «OnpeneneHne 4acToThl U Iepruoaa bubmmoreka [IOK
KOJICOAHUH TPYKUHHOT'O MasiTHUKA» https://m.edsoo.ru/ffOblaec
47 JlaGopatopHas pabora «IIpoBepka HE3aBUCUMOCTH ITEPHOAA bubmmoreka [IOK
KoJIeOaHUH TPpy3a, HOJABEIIEHHOTO K HUTH, OT MAaCChl Tpy3a» https://m.edsoo.ru/ff0b197a
43 Mexanndeckre BoJIHbI. CBOMCTBA MEXaHHMYCCKUX BOJIH. Bbubnuoreka [JOK

HpO,Z[OJII:HBIC " NTOTNICPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe
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Ypok-koHpepennus "MexaHndecKre BOJTHBI B TBEPIOM TeIIE.

49 N
Celicmuyeckue BOJIHBI"
50 3Byk. PacipocTpanenue u oTpaxxeHue 3ByKa
51 VYpok-uccrnenosanue "HabnrogeHue 3aBUCUMOCTH BBICOTHI 3BYKa OT
4acTOThI"
52 I'poMKOCTb 3ByKa M BBICOTA TOHA. AKYCTUUECKUI PE30OHAHC
VYpox-koH(pepenius "YIbTpa3ByK U HHPPA3BYK B IPUPOJIE U bu6mmoreka [IOK
53 "
TEXHUKE https://m.edsoo.ru/ff0b23ca
54 [ToaroToBka K KOHTPOJIBHON paboTe 1Mo TeMe "3aKOHBI COXPAaHEHHUS. bubmuoreka [IOK
MexaHunueckue KoiaeOaHusi U BOJHBI" https://m.edsoo.ru/ff0b25{0
55 KonrtponbHast pabota no Teme "3aKOHBI COXpaHEHUSI.
MexaHunueckue KoiaeOaHusi 1 BOJHBI"
Bubnuoreka [JOK
56 DNEKTPOMarHUTHOE MOJe. DJIEKTPOMATHUTHBIE BOJIHBI
https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH
58 VYpox-konpepenius "lkana 31eKTpOMarHUTHBIX BOJIH. bubmmoreka [IOK
Vcnonp30BaHue 3IEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBSI3U" https://m.edsoo.ru/ff0b2fe6
VYpok-uccinenoanue "M3yueHne cBONCTB 3JEKTPOMAarHUTHBIX BOJIH bu6mmoreka [IOK
59
C MOMOLIbI0 MOOUIIBHOTO TesedoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemienue 3a1a4 Ha onpeesneHre YacTOThI U JTTHHBI
AJIEKTPOMArHUTHON BOJTHBI
61 DnekTpomMarHuTHas npupoja ceera. Ckopocth cBeTa. BonHoBbIE bubmmoreka [JOK
CBOWCTBA CBETa https://m.edsoo.ru/ff0b31d0
62 Ncrounuku ceera. [IpsMonuHenHOe paclipOCTpaHEHHUE CBETA. bubmmoreka [IOK
3armenus Conniua u JIyHbI https://m.edsoo.ru/ff0b3658
63 3aKoH OTpaXk€HUs cBeTa. 3epkajia. Pemenue 3a1a4 Ha MpUMEHEHUE bubmmoreka [JOK
3aKOHa OTPAKCHUS CBETa https://m.edsoo.ru/ff0b38c4
64 IIpenomiieHne cBeTa. 3aKOH NPEIOMIIEHHSI CBETA
65 ITonHoe BHyTpeHHEe OTpakeHHE cBeTa. VICcIoap30BaHue MOJIHOTO bubmmoreka [IOK

BHYTPCHHETO OTPAXKCHUA B OIITUYCCKUX CBCTOBOAAX

https://m.edsoo.ru/ff0b3c5¢c
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JlaboparopHnas pabota "VccienoBaHue 3aBUCUMOCTH yTiia

66 MIPEIOMIICHHUSI CBETOBOTO JIy4a OT yIJia MaJeHUs Ha TPaHuIe
"Bo3ayx-cTexno""

67 Ypoxk-koHpepennus "Mcnonp30BaHre TOTHOTO BHYTPEHHETO
OTpPaXXEHHUS: CBETOBO/IbI, ONITUKOBOJIOKOHHAs CBSI3b"

Bubnuoreka [JOK
68 JIunzel. Ontuyeckas cuiia JUH3bI hitps-//m.edsoo.ru/fOb32c
. Bubnuoreka [JOK

69 [TocTpoenne n3o0paskeHu B TMH3AX hitps://m.edsoo.ru/f0b4dda

70 JlaGopatopHas pabora "Onpeznenenue GOKyCHOTO pacCTOSHUS U bubmmoreka [IOK
ONITUYECKOU CHUITBI COOMpPAFOIEH JTHH3BI" https://m.edsoo.ru/ff0b4206

" " bubnuorexa [IOK

71 VYpoxk-koHpepenius "OnTuuecKue JTMH30BbIE TPHOOPHI https//m.edsoo.ru/ff0c0aTe

72 I'na3 xak ontuueckasi cuctema. 3peHue Brubmiorexa LIOK

https://m.edsoo.ru/ff0b4684

73 VYpox-konpepenuus "Jledekrsl 3penus. Kak coxpanuts 3penue"

74 Paznoxenne 6enoro cBeta B ciekTp. OneiTel HetoTona. Crnoxxenue bu6mmoreka [IOK
CIEKTPaNbHBIX I[BETOB. [lucnepcus ceera https://m.edsoo.ru/ff0c0f4c
JlaboparopHas paboTa "ONBITH MO PA3I0KEHUIO OEIOT0 CBETa B

75 CIIEKTpP U BOCHPUSATHIO IIBETA MIPEIMETOB MPU UX HAOTIOJCHUN Bubmiorexa LIOK
depes HBEToBBIE GHIBTPHT" https://m.edsoo.ru/ff0cOe2a

76 VYpok-nipaktukyM "BoHOBBIE CBOWCTBA CBETA: AUCTIEPCHUSI,
uHTepepeHiys u audpaxms”

Bubnuoreka [JOK

77 OmnbiThl Peszepdopaa v muranerapHasi MosieNnb aToMa hitps://m.edsoo.ru/ff0c] 28

78 IToctynatel bopa. Mozens aroma bopa

79 Ucnyckanue u nornoieHue ceera aromom. Kautel. JInneituarsie Bubnuoreka [JOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c

80 VYpoxk-npaktukyM "HabmogeHne cieKTpoB UCIycKaHus" bubmorexa LHOK

https://m.edsoo.ru/ff0c1550
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Bubnuoreka [JOK

81 PaIHOAKTHBHOCTS ¥ 65 BHJEI https://m.edsoo.ru/ff0c1672
82 Crpoenue atoMHoro siapa. HykinonHnas Mozaens bubmorexa IOK
https://m.edsoo.ru/ff0c18ac
83 PannoakxtusHble npeBpamenus. M30Tomnsl bubmorexa IOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3anau no teme: "PagnoakTuBHBIE TPEBpaAIICHUS " bubmorexa IOK
https://m.edsoo.ru/ff0c1b4a
85 Ilepuon nonypacnana
26 Ypok-koHpepennus "PaaroakTHBHBIE U3TYUYEHHsS B IIPUPO/IE, bubmmoreka [JOK
MEIHIMHE, TeXHHUKE" https://m.edsoo.ru/ff0c2126
%7 SAnepHsle peakyy. 3aKOHbI COXPAHEHHUS 3apsA0BOI0 U MAaCCOBOI'O bubmmoreka [IOK
qHcen https://m.edsoo.ru/ff0c1c58
88 OHeprus cBA3M aTOMHBIX sep. CBA3b MAacChl U SHEPTUU bubmorexa HOK
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3anau no teme "Anepusie peakuun”
90 Peakuuu cuntesa u aenenus saep. Mcrounuku sneprun ConHua u bubmmoreka [IOK
3BE3 ] https://m.edsoo.ru/ff0c1e88
01 Ypoxk-koupepenuus "AnepHas sHepreTrka. JlelicTBus
PalMOaKTUBHBIX U3JIy4E€HUH Ha )KUBbIE OpPraHU3MbI"
9 [ToaroToBka K KOHTPOJILHOU paboOTe MO TeMe "DIeKTPOMarHUTHOE bubmmoreka [IOK
noJie. DIEKTpOMarHUTHbIE BOJIHBL. KBaHTOBBIE siBNIeHUS" https://m.edsoo.ru/ff0c223e
93 KonrtpomnsHas pabora no Teme "DeKTpoMarHuTHOE IOJIe.
DneKTpoMarHuTHbIE BOJHbL. KBaHTOBBIE siBIeHUS"
94 [ToBTOpenue, o6o0menue. JlabopaTopHsie paboTHI 110 KypCy bubmmoreka [IOK
"B3aumoneiicrBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, o6o0menne. Penienre pacyeTHbIX U KaUeCTBEHHBIX bubmmoreka [IOK
3aga4 no Teme "TeruoBsie mpouecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, o6o0Imenne. Penienre pacyeTHbIX U KaUeCTBEHHBIX bubmmoreka [IOK

3agad 1o teme "KIIJ] TennoBeIX nBurareici'”

https://m.edsoo.ru/ff0c2a22
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97 [ToBTOpenue, o6o0menne. Penienre pacyeTHbIX U KaUeCTBEHHBIX | bubmumoreka [IOK
3agau no Teme "KIIJ] anexTpoycTtanoBOK" https://m.edsoo.ru/ff0c2b30
08 [ToBTOpenue, o6o0menue. JlabopaTopHsie paboTHI 11O KypCy | | bu6mmoreka [IOK
"CBeroBble sBICHUA" https://m.edsoo.ru/ff0c2¢52
[ToBTOpenue, o6o6menue. Pabota ¢ Tekcramu o Teme "3aKOHbBI bubmmoreka [JOK
99 1
COXpaHEeHHUs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menue. Pabota ¢ Tekcramu no Teme "Konebanus | bubmmoreka [JOK
1 BOJIHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606menue. Pabota ¢ Tekcramu mo Teme "CBeTOBBIE 1 bubmmoreka [JOK
SABICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabota ¢ Tekcramu no Teme "KantoBas 1
u saepHas ¢puznka"
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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