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HNOACHUTEJBHASA 3AIIUCKA

[Iporpamma o ¢gu3uke Ha ypOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUs COCTaBJIEHA HA OCHOBE
MOJIOKEHUH M TpeOOBaHWM K pe3yiabTaraM OCBOCHMSI Ha 0a30BOM YPOBHE OCHOBHOMU
oOpa3oBaTenbHOM mporpammel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl paboyeil mporpamMmbl BocnuTaHus W KoHmenuu mnpemnojaBaHusl y4eOHOTO
npeaMera «PU3ukKay.

CognepxaHue  mporpammbl IO ¢u3uke  HampaBieHO  Ha  (OpPMHUpPOBAHHE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3alui0 H3ydeHHs (U3UKH Ha
NeATeIbHOCTHOM OCHOBe. B mporpamme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusauuu TpeboBanuit PIOC OOO Kk mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[Iporpamma no ¢u3uke ycTaHaBIMBAeT paclpejeieHue y4eOHOro Marepuaia Mo rojaam
oOyuenus (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUsI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢pusuke pazpadoTraHa ¢ 1EJIbI0 OKa3aHUS METOJANYECKON MOMOIIM YUUTETIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.

®u3zrKa ABISETCS CUCTEMOOOPA3YIOIIMM Ul €CTECTBEHHO-HAYUYHbBIX YUEOHBIX MIPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
Ouonorueil, actrpoHomueil u usnueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpefocTaBiseT HauboJiee sicHble oOpa3lbl NMPUMEHEHHs HAaydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnHa w3 TIaBHBIX 33134 (PU3UYECKOTO 00pa3oBaHHS B CTPYKType oOmiero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TpPAaMOTHOCTH M HHTEpeca K Hayke Yy
00yJaronuxcs.

N3ydyenne ¢usuku Ha 0a30BOM ypOBHE IMPENIOJaracT OBJIAJICHHE CIEAYIOUIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOLIMMHU €CTECTBEHHO-HAyYHYIO IPAMOTHOCTbD:

® Hay4yHO OOBSICHSTD SIBJIICHUS;

® OIICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

® UHTEPIIPETUPOBATh JaHHBIE M HMCIOJb30BaTh HAYYHBIE JT0KA3aTeNIbCTBA JJISl MOJIyYEHUS
BBIBO/IOB.

Henu wm3yuenus ¢U3MKH HAa YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OINpeAescHbl B
Konuenuun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTeNibHbIE IMPOTPAMMBL,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).

ey usyyenus PpusnKu:

e IproOpeTeHNe HHTEpeca U CTPEMIIEHHUS 00yJaroUXcs K HAyYHOMY U3YYEHUIO PUPOIbI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TNPEACTABICHUH O HAaydyHOM METOA€ TO3HaHUus U (OPMHPOBAHUE
HCCIEA0BATENIBCKOTO OTHOUIEHHUS K OKPYKAIOIIUM SIBJICHUSM;

e (hopMuUpOBaHHE HAYYHOI'O MHUPOBO33PEHHUS KaK pe3yJabTaTa HM3Y4eHHUs OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTATBHBIX 3aKOHOB (DM3HKH;

¢ hopmMupoBaHUE TPEICTaBICHUNA O PONU (DU3UKHU Ui Pa3BUTHs APYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;



® pa3BUTHE TIPEACTABICHUI O BO3MOXKHBIX cdepax Oyaymieil mpodeccnoHaIbHON
NEATeNbHOCTH, CBS3aHHOW C (DU3UKOHM, MOJArOTOBKA K MJaJbHEUIIEMYy OOYYEHHIO B 3STOM
HaIpaBJICHUU.

JlocTikeHHe STUX MeJeld mporpamMmbl MO (HU3MKE Ha YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHus 00eCIIeUnBACTCS PEIICHUEM CIIEAYIONINX 3aa4:

¢ IproOpeTeHNe 3HAHUI O JUCKPETHOM CTPOCHHUH BEIECTBA, O MEXaHUYECKUX, TEIJIOBBIX,
AIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

® MpuOOpEeTeHHE yMEHUH ONMUCHIBaTh W OOBACHATH  (PU3MUECKHE  SABICHHUA C
WCIIOJIb30BAHMEM TIOJTyYCHHBIX 3HAHUIA;

® OCBOGHHE METOJIOB pEHICHHS MPOCTEUIINX Ppacu€THBIX 3aJad C HCIOJIb30BAaHHEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3371a4;

® pa3BUTHE YMEHUI HAOIIOIATh MPUPOIHBIC SIBIICHHUS U BBITIOIHATH OIIBITHI, JAO0OPAaTOPHBIE
paboTHI M SKCIIEPUMEHTAIBHBIE HCCIICAOBAHUS C UCTIOIB30BaHUEM H3MEPUTEIBHBIX TPUOOPOB;

e oCcBOeHHE NpPUEMOB pPabOTHI ¢ HH(pOpMAHEld (QHU3NUECKOTO COJNEPKAHHS, BKIFOUAsS
WHPOPMAIMIO O COBPEMEHHBIX NOCTIKEHUSX (DU3HWKH, aHaIM3 M KPUTHYECKOE OIICHUBAHHE
uHpopmanuy;

® 3HAKOMCTBO CO cepamu MPoPECCHOHATHHON JACATEIHPHOCTH, CBSI3aHHBIMHU C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

Ha wu3yuenue ¢usuku (0a30BbI YpOBEHB) Ha YPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
Heneno), B 9 kimacce — 102 vaca (3 gaca B Heenio).

[Ipemyaraemerit B mporpamme 1o (Gpu3nKe mepevyeHb Ja00paTOPHBIX padOT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YYETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUarOINXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJlaHuH, MpeJlaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O AK3aMeHa Mo (pusmke.

COJEPKAHUE OBYYEHUA
7 KUIIACC

Pasznen 1. ®usuka u €€ poJsib B NO3HAHUM OKPY:KAIOLIEro MUPA.

®uznka — Hayka 0 mpupoje. SBieHus npupoabl. Ou3nyecKue SBICHUSA: MEXaHUYECKHeE,
TEIUIOBbIE, 3JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNUYMHBL. M3MmepeHue Qu3nueckux BeNIUYUH. Du3NYecKue MNpUOOPHI.
[TorpemnocTs u3MepeHnii. MexayHapoHasi cucTeMa eUHUII.

Kak ¢wusuka u apyrue ecrecTBEeHHbIE HAyKH H3ydaloT Mpupoqy. EcTecTBeHHO-HaydHBII
METOJ TMO3HAHUS: HAONIOJEHHe, IMOCTAHOBKA HAyYyHOTO BOMPOCA, BBIABWKEHHUE THIIOTES,
SKCIEPUMEHT II0 TPOBEPKE THUMNOTe3, O0ObsicHeHHe HalmogaeMoro seieHus. Onucanue
(bu3MYECKUX SABJICHUN C IOMOIIBIO MOJIENIEH.

Jemoncmpayuu.
1. Mexanuveckue, TEIIOBBIE, NEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.
2. Ouznyeckue TpUOOPHI M MpoIleaypa MPsIMBIX H3MEPEHHH aHaJOTOBBIM U

UGPOBBIM IPUOOPOM.
Jlabopamopusie padbomot u onvimol.

1. OmnpenesneHue 1eHbl 1eeHus Kalbl U3MEPUTEIBHOTI0 Ipruodopa.
2 H3mepenue paccTossHUM.

3. H3mepenne 00bEMa KUAKOCTH U TBEPJOTO Tea.

4 Omnpenenenne pa3smMepoB MabIX TEIN.



o. N3mepenne temrepaTypbl MPU NOMOUIM KUAKOCTHOIO TEPMOMETpPA M JaTUMKA
TeMIEPaTyphl.

6. [IpoBeaenue uccienoBanus Mo MPOBEPKE TMIIOTE3bI: AAIBHOCTH MOJETA IAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIbIIE, YeM OOJIBIIIE BEICOTA MTYCKA.

Pa3nea 2. [leppoHauyasnbHble CBeJleHUS 0 CTPOCHHUH BellecTBA.

CtpoeHue BelIeCTBA: aTOMBbI W MOJIEKYJBbI, HMX pa3Mmepbl. ONBITHL, JOKA3bIBAIOIINE
JUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBmwxenue uvactui] BemecTBa. CBsI3b CKOPOCTH JIBJKCHUSI YACTHI[ C TEMIIEpaTypoil.
BpoynoBckoe mBmwkenue, muddy3us. BzanMonelicTBHe YacTHIl BEUISCTBA: TNPUTSHKCHHE U
OTTaJIKHBAHUE.

ArperaTHble COCTOSIHMS  BEIIECTBA: CTPOEHUE Ta30B, IKUIKOCTEM H  TBEPIBIX
(kpucTaynueckux) Teld. B3auMOCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix

COCTOAHUAX U HUX ATOMHO-MOJICKYJIAPHBIM CTPOCHHCM. OcobenHocTH arperaTHbIX COCTOSIHHI
BOJHI.

Jemoncmpayuu.

1. Habmtonenne 6poyHOBCKOTO JABHKEHUSI.

2. Ha6mronenue quddysun.

3. HaGnronenne siBneHwid, OOBSCHSIOMNXCS TPUTDKEHHEM WU OTTAIKHBAHUEM

YacTHUIl BEI[ECTBA.
Jlabopamopnuie pabomel u onvimel.

1. OreHka 1uaMeTpa aToMa METOJI0OM PSIOB (C UcTob30BaHueM (poTorpaduii).
2. OMnBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIMPEHHMSI Ta30B.
3. OnbITH IO OOHAPYKEHHIO JICWUCTBUS CHIT MOJICKYJISIPHOTO TIPUTSHKCHUSI.

Paznen 3. /IBu:keHue U B3auMoAelcTBHE TeJl.

Mexannueckoe aBuKeHHEe. PaBHOMepHOE W HepaBHOMEpHOE JBIKeHUE. CKOpOCTb.
CpenHss CKOpOCTb MTPU HEPABHOMEPHOM JIBHKEHHH. Pacy€r myTu u BpeMeHH JBUKECHHUSL.

SIBnenune wuHepuuH. 3aKOH HHepUuU. B3aumopelicTBue Ten Kak MPUYMHA W3MEHEHUs
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTd Tena. IlmoTHocTh BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTHka B3aumojeiictBusi Ten. Cuna ympyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpa. SIBIeHUE TATOTEeHUs U cuia Tsokectu. Cuia
TSHKECTH Ha JApyrux rmiaHetax. Bec Tema. HeBecomocts. CiioskeHHe CHII, HaIllpaBJICHHBIX IO
onHoi mpsimoii. PaBHogeiicTBytomas cui. Cusa tpeHus. TpeHre CKOJIbKEHUS U TPEHUE TOKOSL.
Tpenue B mpupo/ie U TEXHUKE.

Hemoncmpauuu.

Habnronenne MexaHu4ecKoro IBHKEHUS Tela.

N3mepenue ckopoCcTH MPSMOIUHEHHOTO JBUKCHHUS.
Habnronenue sBJIeHMS HHEPIUH.

Habmtonenne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU TeTl.
CpaBHeHHME MacC N0 B3aUMOJECICTBUIO TEJL.

CrnoxxeHue cuil, HalpaBJIEHHBIX 110 OJHON TPSIMOM.
./Iaﬁopamopnble padomul u onvimol.

ok wnPE

1. OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBUKEHUS (IIapUKA B JKUIKOCTH, MOJEIH
AIIEKTPUYECKOTO0 ABTOMOOMJIS U TaK Jlajee).
2. Omnpenenenue cpeaHed CKOPOCTH CKOJBKEHHUs Opycka WiIM IIapuKka IIo

HaKJIOHHOM IIJIOCKOCTH.



3. Omnpenenenre IOTHOCTH TBEPAOTO TENA.

4. OmnbITHL, TEMOHCTPUPYIOLIUE 3aBUCUMOCTD pacTsbKeHUs (aedopMaliin) npy>KUHBI
OT IPUJIOKEHHOM CUIIBL.

o. OnBbITEL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJBXKEHHS OT Beca
TeJa U XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEM.

Pasnen 4. laBjienue TBEPABIX TeJl, }KHAKOCTEH M ra3oB.

Hasnenue. CiocoObl yMEHBIIEHUS U yBeIWYEeHUs 1aBieHus. JlaBieHue ra3za. 3aBUCUMOCTh
JaBJIEHUd ra3a oT 00béMa, Temneparypsl. [lepenaua naBieHus TBEPABIMU TE€AMU, KUAKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTnueckue MamiuvHbl. 3aBUCUMOCTb JABJICHUS >KUJIKOCTH OT
nryounbl.  [mapocratumdeckmii  mapanokc.  CooOmiarommecs  cocynsl. | mapaBiudecKue
MEXaHU3MBI.

AtMmocdepa 3emnu u atMmochepHoe naBieHue. [IpUUYMHBI CyIIECTBOBAaHUS BO3IYITHOM
o6onoukn 3emnu. OnbiTr Toppuyennu. M3mepenue aTrmochepHOro naBiieHHsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIEHHS OT BBICOTHI HaJ YypoBHeM Mops. [lpubopbl 11st u3MepeHUs
aTMOC(hepHOTO TaBJICHHUS.

JleiicTBHE )XHIKOCTH M Ta3a Ha MOTPY)KEHHOE B HUX Tesio. BeiTankuBaromias (apxumMeaoBa)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

emoncmpayuu.

1. 3aBHUCUMOCTD JIABJICHUS Ta3a OT TEMIEPATYpPhI.

2. [Tepenada naBieHUs )KUIKOCTHIO M Ta30M.

3. Coobmarommecs: CoCy/Ibl.

4, IMuapaBnuueckumii mpecc.

5. [IposiBnenne neiicTBUst aTMOC()EPHOTO AABICHUS.

6. 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHJIBI OT 00BbEMa TMOTPY)KEHHOW YacCTH Tela U
IJIOTHOCTH XKUAKOCTH.

7. PaBeHCTBO BBITATKMBAIOIIEH CHJTbI BECY BHITCCHEHHOM KUIKOCTH.

8. VYcnoBue miuaBaHus TeN: IUIaBaHUE WM HOTPYXKEHHE Tl B 3aBUCHMOCTH OT

COOTHOIIEHUS TNIOTHOCTEH TeJa U KUAKOCTH.
Jlabopamopnuie pabomel u onvimel.

1. HccnenoBanne 3aBUCMMOCTH Beca Tela B BOJAE OT 00bEMa TMOTPYKEHHOW B
JKHIKOCTh YaCTH TeJa.

2. Onpenenenre BbITAIKUBAIOMIEH CHIIbI, JEHCTBYIOIIEH Ha TEJO, MOTPY:KEHHOE B
JKUIKOCTE.

3. [IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHIIbI, OEHCTBYIOIIEH Ha Teno B
JKMIKOCTH, OT MacChI TeJa.

4, OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAIKMBAIOLLEH CUJIbI, IEHCTBYIOLIEH

Ha TEJIO B XMJKOCTHU, OT 00bEMa NOrpyXKEHHOH B >KUIKOCTh YaCTH Telda U OT IUIOTHOCTU
KUIKOCTH.

S. KoHcTpynpoBanue apeomerpa WM KOHCTPYUPOBAHME JIOJKU M OIPEIEIICHUE €€
IPY30II0AbEMHOCTH.

Pazgen S. PaGoTa m MOIIHOCTB. JHEprus.

Mexanunueckasi pabota. MOLITHOCTb.

IIpocTbie MexaHU3MBI: pblyar, OJI0K, HAaKJIOHHAs II0CKOCTh. [IpaBuio paBHOBecHs pplyara.
[IpumeHenune mpaBuia paBHOBECUsl pblyara K OJOKy. «3o0yi0Toe mpaBuioy» MexaHuku. KITJ]
MPOCTHIX MeXaHU3MOB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.



Mexannueckas 3Heprus. Kunernueckas u noTeHUHalibHas 3Heprus. [Ipespamenne o1HOro
BH/Ia MEXaHUYECKON SHEPTUHU B IPYrOi. 3aKOH COXPAHEHUS SHEPTUU B MEXaHUKE.

Jemoncmpayuu.
1. [Ipumepbl IPOCTBIX MEXAHU3MOB.
Jlabopamopubvie padbomot u onvimel.
1. Omnpenenenne pabOTHI CHIIBI TPEHHUS NPU PABHOMEPHOM JIBIDKEHHH Tella TII0
TOPU30HTAIBHOM IIOBEPXHOCTH.
2. HccnenoBanue ycaoBui paBHOBECHs phlyara.
3. N3mepenue KIIJ] HakIIOHHOM TUIOCKOCTH.
4. N3yuenune 3aKk0Ha COXpAHEHUS MEXaHUYECKOM SHEPTUH.
8 KUIACC

Paznen 6. TenioBble siBIeHHS.

OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO--KHHETUUYECKON TEOpUM CTPOEHUs BellecTBa. Macca
U pa3Mepbl aroMOB W MOJeKyld. OTBITBI, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKOW TEOPHH.

Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUM BeliecTBa. Kpuctammudeckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETUUECKOH Teopur. CMauyMBaHWE W KaNWUIPHBIE sBIEHUSA. TemioBoe
pacIIupeHne u cKartue.

Temmneparypa. CBsi3b Temmeparypsl CO CKOPOCTBIO TEIUIOBOTO JBHKEHHUS YACTHII.
Buyrpennsis  sueprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DJHEpPruu: TeIuionepeaadya u
coBeplieHre padboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYEHHE.

KomuuectBo TemwioTel. YaenpHasd TEIUIOEMKOCTh BEMIECTBA. 1emIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIUIOBOro OanaHca. IlnaBneHue um oTBepleBaHUE KPUCTAITTMYECKUX
BEIIECTB. YJelbHas TemioTa tuiaBieHus. IlapooOpasoBanue u koHjaeHcanws. Mcmapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIEPAaTyphl KUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHUSI.

Bnaxxnocts Bo3yXa.

OHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Tpunnumer pabotel TeruioBbiX aBurateneit KIIJ[ TemmoBoro nBurarens. TerioBbie
JBUTATENH U 3aIUTa OKPYKAIOIIEH Cpe/bl.

3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MIPOLIECCAX.

Hemoncmpayuu.

1. Habntonenue 6poyHOBCKOTO JABIHKEHUSI.

2. Hab6monenue nuddysun.

3. HaGnronenue siBIIeHU CMauyMBaHUS ¥ KallWJUISIPHBIX SIBICHHH.

4, Hab6nronenue TernioBoro pacuiupeHus Tel.

5. N3menenne naBneHUs rasa MOpH H3MEHEHHMHM O0bEMa W HArpeBaHUU WIH
OXJIAXKIECHHH.

6. [IpaBuna u3mMepeHus: TeMmepaTypsl.

7. Buner Teronepenaym.

8. OxnaxkJIeHue Mpu COBEPIICHUH PAOOTHI.

9. HarpeBanue nipu coBepiiieHUN padOThl BHEITHUMU CHUIIAMH.

10. CpaBHeHUE TEIIOEMKOCTEH Pa3TUYHBIX BEIIECTB.

11. HaOnronenue kumnexus.



12. Habmoienne mocTosHCTBa TEMITEPATyphl MPH TJIaBJICHUU.

13. Moienu TEIUIOBBIX ABUTATEIIEH.

Jlabopamopusie padbomot u onvimel.

1. OnbITHI O OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO TPUTSKCHHSL.

2. OnpIThI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM caxapa.

3. OnbITH IO HAONIOJCHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH W TBEPIBIX
Tell.

4, Ornpezenenue naBieHus BO3AyXa B OAJIOHE MITIPHUIIA.

o. OmnbITHL, TEMOHCTPUPYIOIINE 3aBUCHMOCTH JABIICHHS BO3AyXa OT €ro o0béMa |
HarpeBaHUs WU OXJIAKICHUS.

6. [IpoBepka rumoTe3bl JTUHEHHOW 3aBHCHUMOCTU JITMHBI CTOJIOMKA >KUIKOCTH B
TEPMOMETPUIECKOM TPYOKE OT TeMIIEpaTypHI.

1. HaGnronenne  w3MeHeHUs  BHYTPEHHEH OSHEpPruWM Tella B pe3yabTare
Tertonepeiadi U paboThl BHEIIHUX CHII.

8. UccnenoBanue siBjIeHUS TEIUIOOOMEHA TPU CMEIIMBAHUM XOJOTHOW W TOpsYeu
BOJIBI.

9. Ompenenenrne KOIWYECTBA TEIUIOTHI, MOJYYCHHOTO BOJIOM MPU TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM ITUITHHIPOM.

10. Onpenenenne yaeabHON TEIIOEMKOCTH BENIECTBA.

11. HccnenoBanue npouecca ucnapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIa)KHOCTH BO3/TyXa.

13. Ornpenenenne yaelbHON TEMJIOTHI IIJIaBICHUS JIb/A.

Pa3znen 7. diiekTpryeckne 1 MAarHuTHbIE SIBJICHHSI.

DnekTpuzaius Teil. [[Ba poaa anekTpuyecKkux 3apsaaoB. BzanmoaencTBue 3apspkeHHBIX TEIT.
3akoH KynoHa (3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3apSKEHHBIX TEJl OT BEJIMUYUHBI 3apsSA0B U
PacCTOSHUS MEXIY TEeJIaMHu).

Onekrtpuyeckoe nosie. Hanpspk€HHOCTh 3nexkTpuyeckoro nois. [IpuHiun cynepno3unuun
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIA 3JeKTpuueckuid 3apsana. CrtpoeHue
atoma. [IpoBogHMKY U TUAIIEKTPUKU. 3AKOH COXPAHEHMS JIEKTPUUYECKOTO 3apsiaa.

ONEeKTpUYECKUA TOK. YCIOBHUS CYyLIECTBOBAHUS SJIEKTPUYECKOrOo ToKa. VcTouHuku
MOCTOSIHHOTO TOKa. JIeWCTBUA 3IEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHuTHOE).
DNEeKTPUYECKUN TOK B J)KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuna TOKa. Onekrpuyeckoe HamnpspkeHue. ConpoTHBICHUE
MPOBOJIHMKA. YJEJIbHOE CONpPOTUBIEHHE BemlecTBa. 3akoH Owma s ydacTka ILenu.
[TocnenoBarenbHOE U ApAILIEIBHOE COEAUHEHUE TPOBOJHUKOB.

PaGota u mMouHoCTh AnekTpudeckoro Toka. 3akon /xoyns—JleHna. DiekTpudyeckue menu
U IOTPEOUTEIH IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTrosiHHbIE MarHuThl. B3auMozeicTBHE MOCTOSTHHBIX MAarHWTOB. MarHuTHOe mMoJe.
MaruuTtHoe nose 3eMIIA U €r0 3Ha4eHHe AJ1s KU3HU Ha 3emute. OnsIT Opcrena. MarHuTHoe nosie
IEKTPUYECKOr0 TOKA. [[puMeHeHune 3neKTpoOMaruuToB B TeXHUKE. [[eficTBME MarHUTHOTO IOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUIaTeNlb IOCTOSHHOrO TOoKa. lMcnonp3oBaHue
UIEKTPOABUraTENe B TEXHUYECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Oneiter  ®apanes. SBneHue  dneKkTpoMarHuTtHOM  MHAyKumu. IlpaBuno  Jlenna.
OnexrporeHepatop. CnocoObl MOMYYEHHs SIIEKTPUYECKOM HHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.



Jemoncmpayuu.

1. DneKkTpu3aius Teil.

2. JIBa poza 3MEeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJI.

3. YCTpOUCTBO U IEHCTBHE IIEKTPOCKOIIA.

4. DneKTpocTaTU4ecKas NHIYKIIHSL.

o. 3aKOH COXpaHEHHUs IJEKTPUUECKUX 3apsI0B.

6. [IpoBOIHUKY U TUAIIEKTPUKH.

1. MopennpoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

8. WcTouHMKY TOCTOSIHHOTO TOKA.

9. JleficTBUSI BTIEKTPUUYECKOTO TOKA.

10. DNEeKTPUYECKUM TOK B JKHIKOCTH.

11. I"a30BBIi1 pazps.

12. N3mepenue cuiibl TOka aMIEPMETPOM.

13. N3mepenue 3mekTpruueckoro HanpsKeHUs: BOJIbTMETPOM.

14. PeocTaT u Mmara3uH COnpoOTHBJIEHUI.

15. B3anmopericTBre MOCTOSTHHBIX MAarHUTOB.

16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/ieJIeHHs MOII0COB MarHUTA.

17. MonennpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

18. OmneIT Opcrena.

19. MarsuTHO€E noJIe TOKa. DJIEKTPOMArHur.

20. JleiicTBre MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

21. DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

22. HccnenoBanue siBiIeHUS IEKTPOMArHUTHOM MHIYKIINU.

23. Omnprter @apages.

24, 3aBUCHUMOCTh  HAmpaBleHUS  HMHAYKIMOHHOTO TOKa OT  YCIOBHHM  €ro
BO3HUKHOBEHHS.

25. DneKTporeHepaTop NOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.

1. OnpiTel 1O  HAOMIOACHWIO  DJIGKTPU3ALMK  Tel  UHAYKUMEH ©  TpH
COMPUKOCHOBEHHUH.

2. HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa TPOBOJAHUKH U JUDIECKTPUKH.

3. COopka u mpoBepKa padoThI IEKTPUUECKOH IeTH TOCTOSHHOTO TOKA.

4. N3mepenue u perynupoBaHUe CUITbI TOKA.

5. N3mepenue u perynupoBaHie HaMPsHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CHUJIBI  TOKa, HIYIIETO Yepe3 pe3UcTop, OT
COTPOTHBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha PE3UCTOPeE.

7. OnbIThI, JOEMOHCTPUPYIOIIME 3aBUCHMOCTH JJIEKTPUUYECKOTO COMPOTHUBIICHUS
MIPOBOJHHKA OT €ro JJIUHBI, TUIOMIAH MOMEPEYHOT0 CEYSHHs K MaTepHarna.

8. [IpoBepka npaBuiia CIOKEHUS HAMPSLDKEHUN MPU MOCIIEIOBATEIbHOM COSTUHEHHUH
JIBYX PE3UCTOPOB.

9. [IpoBepka npaBuia Uit CUJIBI TOKA MPH MapasieIbHOM COSTUHEHUHN PE3UCTOPOB.

10. Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

11. Onpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKAa, MIYIIETO 4Yepe3 JaMIouyKy, OT

HanpsDKeHUs Ha Hel.
13. Onpenenenne KII/[ narpesarens.



14. I/ICCHeﬂOBaHI/Ie MAargsuTHOIO B3aI/IMOI[€I>'ICTBI/ISI IIOCTOAHHBIX MarHuTOB.

15. W3yueHre MarHMTHOTO TMOJISI TMOCTOSHHBIX MAarHWTOB IMpPH HUX OOBEAMHEHHH U
pa3aeIcHUN.

16. HccnenoBanue neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIbl B3aUMOJIEHUCTBUS KaTYIIKU C
TOKOM M MarHWTa OT CHJIbI TOKA U HAIIPABJICHHUS TOKA B KATYIIIKE.

18. W3yuenne neiicTBUs MarHUTHOTO TIOJISE HA IPOBOJHUK C TOKOM.

19. KoHncrpynpoBanue u uzydeHue padoThl 3J€KTPOABUTaTENSL.

20. N3mepenue KI1JI anexTpoaBurareabHON yCTaHOBKH.

21. OnpITBI O  WCCICNOBAaHUIO  SIBJICHUS  DJICKTPOMArHUTHOM  WHAYKIHH:

HUCCICIOBAaHUC W3MCHCHHI 3HAYCHUS 1 HaIrpasJICHUS WHAYKOWMOHHOI'O TOKA.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJIeHH.

Mexannueckoe aBuxeHue. MarepuanbHas Touka. Cuctema oTcuéra. OTHOCHTEIBHOCTH
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABukeHue. HepaBHomepHOoe
npsiMoJiuHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla IMpU HEpPaBHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMonuHelHOe aBrkeHne. CBoOoHOE mageHne. OMbIThI
lanunes.

PaBHOMEpHOE nBMKEHME 1O OKpYX)HOCTH. Ilepron m wactoTa oOpamenus. JluneitHas u
YIJIOBasi CKOPOCTH. LIeHTpocTpeMUTEIbHOE YCKOPEHHE.

[TepBriit 3akoH Herotona. Bropoii 3akoH Hetotona. Tperuii 3akoH Hprotona. Ilpuniun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHMs: Cujla TPEHHUS CKOJIbKEHUSA, CHUJIa TPEHUS
MIOKOS1, IPYTUE BUABI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTEHHUS. YCKOpEHHUE CBOOOTHOTO MaJeHUS.
JBwxxenune mnaHer Bokpyr Comnnua. IlepBas kocmuueckas ckopocTb. Heecomocts u
Meperpy3KH.

PaBHOBecue marepuanibHO# Touku. AOcosI0oTHO TBEpAOe Teno. PaBHOBecue TBEPAOroO Tela
C 3aKpEeIUIEHHOM OChIO BpauieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynsc tena. M3meHnenune umnynbca. MMiynbCc cuiibl. 3aKOH COXpaHEHUs MMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckasi pabota U MoIIHOCTb. PaboTta cun TskecTH, ynpyroctd, TpeHus. CBsi3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHunaneHas 3Heprus cxarod npyxxunsl. Kunernueckas sneprus. Teopema 0 KUHETUYECKOMN
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON SHEPTHUU.

Jemoncmpayuu.

1. Habnmionenne MexaHMYeCKOTO JBIDKEHHS Tella OTHOCUTENBHO pAa3HBIX Tel
OTCYETA.

2. CpaBHeHME TMyTe W TPAEKTOpUW JBMXKEHHS OJHOTO W TOTO K€ Tena
OTHOCHUTEIILHO Pa3HBIX TEJ OTCYETA.

3. N3mepenue ckopocTy U yCKOPEHUS IPSIMOJIMHEWMHOTO IBUKEHUS.

4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHHUS.

5. Ha6J'IIOI[eHI/Ie ABHUIKCHUS TCJIa 110 OKPYKHOCTH.



6. HaGnronenne MexaHWYeCKUX SIBJICHHUN, IPOUCXOMANIMX B CHCTEME OTCYETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHUU OTHOCUTENFHO KabuHeTa (hU3UKH.

1. 3aBUCHUMOCTb YCKOPEHMSI T€JIa OT MaccChl TeJa U ICHCTBYIONIEH Ha HETO CUJIBL.

8. Habnronenue paBeHCTBa CUII IPY B3aUMOJICHCTBUH TEJI.

9. N3menenue Beca Tenia npu yCKOPEHHOM JBUKEHHH.

10. [Iepenaya nMmynbca Ipyu B3aMMOAECHCTBUM TEIL.

11. [IpeoOpa3oBanust SHEPTUU IPU B3aUMOACHCTBUU TEJL.

12. CoxpaHeHue UMITyJIbCA IPU HEYIIPYTOM B3aUMOIEHCTBUU.

13. CoxpaHeHHe UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aUMOJAEHCTBUU.

14. Habntoienue peakTuBHOIO JBUKEHHUS.

15. CoxpaHeHHe MEXaHUUECKON PHEPTHH ITPU CBOOOTHOM A ICHUHU.

16. CoxpaHeHHe MEXaHMYECKOW SHEpruM MpH JABIKEHUU Tella NOJ JACWCTBUEM
TIPYKHHBI.

Jlabopamopusvie padbomot u onvimel.

1. KoHcTpynpoBanue Tpakra Juisl pa3sroHa U JaJIbHENUIIEro paBHOMEPHOT'O ABUKEHHUS
HIapyKa UITH TEJIEKKH.

2. Omnpenenenue cpeHel CKOPOCTU CKOJIbKEHHs OpycKa WM JBMXKEHUS LIapuKa Mo
HAKJIOHHOH TUIOCKOCTH.

3. Omnpenenenre yCKOpeHHs Teja MPU paBHOYCKOPEHHOM JIBUYKEHUU 110 HAKIIOHHOU
MJIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH MTyTH OT BPEMEHHU MIPU PaBHOYCKOPEHHOM JBH)KEHHUU
0e3 HaYaJIbHOU CKOPOCTH.

5. IIpoBepka rumoTessl: €CiyM HpPU PABHOYCKOPEHHOM J[BHXEHHU 0€3 HayaJbHOU

CKOPOCTH TMYTH OTHOCATCS KaK psAJ HEYETHBIX YHCET, TO COOTBETCTBYIOIIHE NPOMEKYTKH
BpEMEHU OJJMHAKOBBI.

6. HccnenoBanue 3aBHCUMOCTH CHIIBI TPEHHSI CKOJIBKCHHUSI OT CHIIBI HOPMAaJbHOTO
JaBIICHHSL.

7. Omnpenenenue ko3pPUIMEHTa TPEHUS CKOTBKCHUS.

8. OnpenerneHne )XECTKOCTU TPYKUHBI.

9. OmnpeneneHue pabOThI CWIIBI TPEHHS TPU PABHOMEPHOM JIBIDKEHHH Tella 10
TOPH30HTAIBHOM TOBEPXHOCTH.

10. Omnpenenenne pabOThl CHIIBI YIPYTOCTH TPU MOIBbEME I'py3a C UCIOJIb30BAHUEM
HETIOJIBMDKHOTO U TIOJIBIYKHOTO OJIOKOB.

11. W3yueHne 3ak0HA COXpAHECHUS SDHEPTUH.

Paznen 9. Mexannueckue KoJ1e0aHud U BOJIHEIL.

KonebarenpHoe amxkeHue. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMM: IMEpPHOJ, 4YacToTa,
amMIuiutyna. MaTtemMatuueckuid U NPYXKUHHBIA MaaTHUKUA. [IpeBpaienue 5sHeEpruu Mnpu
KOe0aTeIbHOM JIBIKEHUU.

3aryxaromue koneOaHus. BeiHyxIeHHbIe Konebanus. Pesonanc. MexaHWYecKue BOJHBI.
CpoiicTBa MexaHHuecKkuXx BOJH. [IpoionbHbIe U nonepeyHbie BOIHBL. J[JInHA BOJHBI U CKOPOCTh
e€ pacnpocTpaHeHusl. MexaHu4yeckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.

3Byk. ['poMKOCTh 3ByKa 1 BbIcOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U yIbTpa3ByK.

Jemoncmpayuu.
1. Habnronenue xonebanuil Ten moJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
2. Habnronenue xonebanuii rpy3a Ha HUTU U Ha TIPY>KUHE.

3. Ha6J'IIOI[eHI/Ie BbIHYKACHHBIX KoJieOaHM# U pE30HaHCa.



4. Pacrnipoctpanenue poJ0IbHBIX U IONEPEYHBIX BOJIH (Ha MOJIEIH).

o. Habnronenne 3aBUCIMOCTH BBICOTHI 3BYKa OT YacTOTHI.

6. AKyCTHUECKHMI pE30HAHC.

Jlabopamopusie pabomot u onvimel.

1. Omnpenenenre 4acToThl U IEpro/ia KojaeOaHui MaTeMaTHYeCKOro MasiTHUKA.

2. Ornpezenenre 4aCTOThI U IEPHOJIa KoJIeOaHUM PYKUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NE€pHOJa KOJeOaHUN MOJBEIIEHHOTO K HUTU Ipy3a
OT JIUTUHBI HUTHU.

4, HccnenoBanue 3aBUCUMOCTH Tepuoja KOJICOAHUW TPYKUHHOTO MAaSTHHKA OT
Macchl rpysa.

5. [TpoBepka HE3aBUCUMOCTH TIEPHO/1a KOJIeOaHUH T'py3a, MOIBEIIEHHOTO K HUTH, OT
Macchl rpysa.

6. OMNBITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCThH IEpuoJa KOJEOAHHH MPYKUHHOTO

MasiTHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.
1. N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE TMOJie. DJIEKTPOMAarHUTHBIE BOJIHBIL. (CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkama 3mekTpoMarHuTHEIX BOJH. MCrop30BaHNe 3JIEKTPOMArHUTHBIX BOJTH JUISI COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoa ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBolicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BonHoBbIe cBolicTBa cBETa.
Jlabopamopnuie pabomel u onvimel.
1. N3yuenne cBOMCTB 3JEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOMIIBHOTO TeedoHa.
Pa3nen 11. CBeToBble sIBICHHS.
JlyueBas Mmopmenb cBera. Mcrounuku cera. IIpsmoiinHelHOE pacrpoOCTpaHEHHE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaXKEHUS CBETA.
[Ipenomiienne cBeta. 3aKoH mpesoMiIeHUs cBeTa. [lonHOe BHyTpeHHEe OTpaK€HHUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xon myueit B numH3e. Onrtudeckas cucrema (oToarmapara, MUKpPOCKONa U
Teneckorna. ['1a3 kak ontuyeckas cucreMma. bam3opykocTs U JaIbHO30PKOCTb.
Pasnoxxenue Genoro ceera B ciekTp. OnbiThl HptoToHA. CrioskeHHE CIIEKTPaIbHBIX [[BETOB.
Jucnepcus cgera.
Hemoncmpauuu.
[IpsiMonMHENHOE pacIPOCTPAHEHHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.
OnTruyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuH3e.
XoJ Jiydel B pacCenBarolel JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
[MpuHnun neiictBus doroanmnapara, MUKPOCKOTIA U TEJIECKOIIA.
Moens rnasa.
Paznoxenue 6e10ro cBeTa B CIEKTP.
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12. [Toygenue 6em10ro cBeTa MPH CIOKEHUHU CBETA PA3HBIX I[BETOB.
Jlabopamopusie padbomot u onvimel.

1. NccnenoBanue 3aBUCUMOCTH yIJla OTPaXXE€HUSI CBETOBOTO JIy4ya OT yrija IaJeHUsl.

2. N3yuenne xapakTepucTHK U300paXKeHUS IPEMETa B ITIOCKOM 3epKae.

3. HccnenoBanue 3aBUCUMOCTH Yrja MpENIOMJIEHHS CBETOBOIO Jydya OT YIua
Ma/ICHUS Ha TPAHMIIE «BO3TYX—CTEKIION.

4, [Toyuenune n300pakeHHI ¢ TOMOIIHIO COOMPAIOIICH JIMH3HI.

o. Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMpPArOIIEH JINH3BL.

6. OMBITHI 110 Pa3JI0KEHUIO OETI0TO CBETa B CIIEKT.

7. OMNBITHI 110 BOCIPHUATHIO [BETA MPEIMETOB MIPHU UX HAOITIOACHUH Yepe3 I[BETOBBIC
(GUIBTPBIL.

Pa3nen 12. KBaHnToBbIe sIBICHMS.

Omneitel Pe3epdopaa u nmanerapHas Mozenb aroma. Mojaens aroma bopa. Mcnyckanue u
noryionieHue ceera aroMoM. KBaHTel. JInHelHyaThIie CIIEKTPHI.

PamnoaktuBHOCTh. Anb(da-, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas wmopens aromHoro sapa. W3oronsl. PannoaxtuBeble mnpeBpanienus. llepuon
roJypacnaaa aTOMHBIX sIIEp.

SAnepHble peaknn. 3aKOHbI COXPAHEHUS 3apsAI0BOTO U MAacCCOBOTO YHCENl. DHEPTUsl CBS3U
aToMHBIX saep. CBs3p Maccel M dHeprud. Peaknuum cuHTe3a u AeneHus sanep. VcrouyHukn
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUSA paMOAKTUBHBIX U3JIyYEHHUI Ha )KUBBIE OPTaHNU3MBI.

Hemoncmpayuu.

1. CrieKTphl U3JIy4eHUS U MOTJIOMICHHUS.

2. CrieKTphl pa3IU4HbIX a30B.

3. CriexTp BoAOpOIa.

4, Hab6mronenue tpexoB B kamepe BunbcoHa.

5. PaGota cuérunka HOHU3UPYIOIIHNX U3TYyYCHHI.

6. Peructpanus nznydeHus npupoIHbIX MUHEPAJIOB U MPOJIYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. Habntoienue CriomHbIX U IMHEWYAThIX CIIEKTPOB U3IY4EHHUS.

2. HccnenoBanue TpeKoB: U3MEPEHHE PHEPTUM YACTULIBI [0 TOPMO3HOMY IYTH (TIO
dhoTtorpadusim).

3. N3mepenue pagnoakTuBHOTO GoHa.

IHoBTOpHUTEILHO-00001IAKOIIM A MOLYJIb.

[ToBTOpUTENBHO--0000IIAOIIMI ~ MOAYJIb TpPEJHA3HAYCH JUIS  CHUCTEMATU3alluud U
0000I1IeHUsT IPEIMETHOTO COJICPYKAHUS M OTIBITA JISATSILHOCTH, IIPHOOPETEHHOTO MPH U3YYCHUU
BCEro Kypca (pu3mKm, a Takxke s MOATOTOBKM K OCHOBHOMY T'OCYJIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BEIOPABIIMX 3TOT Y4€OHBIN MPEAMET.

[Ipu u3ydeHnn JaHHOTO MOJIYJIS PEAN3YIOTCA U CUCTEMATU3UPYIOTCS BUABI JESTEIbHOCTH,
HAa OCHOBE KOTOpPHIX OOECHeurnBaeTcs [OCTIDKEHHE NPEIMETHBIX M  MeTampeIMeTHBIX
IUTAHUPYEMBIX Pe3YyJlbTaTOB O0O0ydeHUs, (QOpMHUpPYETCs €CTeCTBEHHOHAy4Has TIPaMOTHOCTE:
OCBOCHHE HAYYHBIX METOJIOB WCCIEAOBAHUS SBICHUI MPHUPOABI M TEXHUKH, OBJAJICHUE
YMEHUSIMH OOBSACHATH (PU3NYECKUE SABIICHUS, TPUMEHSS MOTyYeHHbIC 3HAHUS, PellaTh 3a/1a4M, B
TOM YHUCJI€ KaUeCTBEHHBIC U KCIIEPUMEHTANIbHEIE.

[MpuHIMIHATEHO AESTENBHOCTHBIN XapaKTep AaHHOTO pa3jelnia peanu3yeTcs 3a CuéT TOro,
9TO0 00yUaroIUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:



Ha OCHOBE IOJIy4CHHBIX 3HAHWN paclo3HaBaTh U HAYYHO OOBSCHATH (PU3UUECKUE SBICHHS
B OKpY)Karolllel IPUPOJE U OBCEIHEBHOM KU3HY;

UCIOJb30BaTh HAYYHBIE METOJBI MCCIENAOBAaHMS (U3NUYECKUX SBICHUH, B TOM YHUCIE JUIS
IIPOBEPKHU IMIIOTE3 U MOIYYEHUSI TEOPETUUECKUX BbIBOJIOB;

OOBSACHATh Hay4YHbIE OCHOBBI Han0oJiee BaXKHBIX JOCTUKEHUI COBPEMEHHBIX TEXHOJIOTHUH,
HaIpuMep, MPaKTUYECKOr0 UCMOIb30BAaHUS PA3IMYHBIX HCTOYHUKOB SHEPIMHM HAa OCHOBE 3aKOHA
MIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

WN3ydyenne ¢u3uku Ha YpOBHE OCHOBHOTO 00miero oOpa3oBaHMsI HalpaBI€HO Ha
JOCTHKEHHUE TIMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

B pesynprare wu3yueHus ¢GU3MKA HAa YpOBHE OCHOBHOTO 0OIEro o0pa3oBaHUS Y
obOyuaromierocs OynyT chOpMHUPOBaHBI CIEAYIONTNE TUYHOCTHBIE PE3Yy/IbTaThl B YACTHU:

¢ 1) nAaTPHOTHYECKOI0 BOCIIMTAHUS:

e [| MposiBIEHHWE HWHTEpeca K HCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCHICKOMN
¢buznueckoil HayKu;

e [] [IEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

e 2) rpaKAaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e [] rOTOBHOCTh K AaKTMBHOMY YyYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX M
ATUYECKUX MPOOJIeM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUN (QUBHKH;

e [] 0co3HaHUE Ba)KHOCTH MOPAJIbHO--3THUYECKUX MPUHIIUIIOB B IEATEIBHOCTH YUEHOTO;

¢ 3) 3¢TEeTHYECKOT0 BOCTIUTAHUS:

e [] BOCHpUATHE OCTETUYECKHX KayecTB (U3NYECKON Hayku: e€ TrapMOHHYHOIO
MTOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

® 4) IEHHOCTH HAYYHOI'0 NTO3HAHMS:

e [] 0CO3HaHUE LIEHHOCTU (PU3MUECKO HAyKH KaK MOIIIHOTO MHCTPYMEHTA [MO3HAHUS MUPAa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpBhI;

e [] pa3BuTHME Hay4yHOU JIOOO3HATENBHOCTH, MHTEpEca K  HCCIEI0BATEIbCKOM
NesITeNIbHOCTH;

¢ 5) popMupoBaHHS KYJIbTYPbI 310POBbSI H SIMOLHMOHAIBHOI0 0J1ar0NOJIyYH:

¢ [] 0co3HaHUE IIEHHOCTH 0e30IMacHOro 00pasa *U3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXKHOCTHU MPaBHII O€30MIaCHOTO TOBEICHHS HAa TPAHCIIOPTE, HA IOPOTAX, C ANEKTPUUECKIM
Y TEIUIOBBIM 000PY/ZI0BAHHUEM B JIOMAIITHUX YCIOBHSIX;

¢ [J chopMHUpPOBaHHOCTh HaBbIKa pedreKkcuu, MpHU3HAHHE CBOErO IpaBa Ha OLIMOKY U
TaKOro e MpaBa y APYroro 4eJoBeKa;

e 6) TPYA0BOI0 BOCIINTAHMSA:

e [] aKTMBHOE YydYacTH€ B pELICHUM MpPaKTHYECKUX 3afady (B paMKax CeMbH,
oOpa3oBaTelIbHOW  OpraHu3alMM, Tropojia, Kpass) TEXHOJOTMYECKOM W  COIMaJIbHOMN
HaNpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIIE U PU3UMUECKUX 3HAHUM;

e [J UHTEpeC K MPaKTHUECKOMY U3Y4YEHUIO podeccui, CBI3aHHBIX ¢ (PU3UKOM;

e 7) 3K0JIOTHYEeCKOI0 BOCIINTAHMS:



e [ opueHTanusi Ha NpUMEHEHHE (PU3MUECKUX 3HAHMU JUIS PEUIeHUs 3a1ad B o0iacTu
OKpY’Karolllel Cpelibl, MJIaHUPOBAHMS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX IOCIEACTBUM IS
OKpYKaroLEel Cpeibl;

e [J oco3HaHue rI00aTbHOTO XapaKTepa KOJOTHUECKUX MPOOIeM U MyTeH UX PeIIeHHS;

¢ 8) axanTanuM K N3MEHSIIOIIUMCS YCJIOBUSIM COLMATbHON U MPUPOIHOI cpelbl:

e [] NOTpeOHOCTh BO B3aUMOJICHCTBUU IPU BBHINOJIHEHUHM HCCIEIOBAaHUI M IPOEKTOB
(bu3nvecKoil HalPaBIEHHOCTH, OTKPBHITOCT ONBITY U 3HAHHUSIM APYTHX;

e [] NIOBBIIIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pE3 MPAKTUUECKYIO J1€ATEIbHOCTD;

¢ [J motpeOHOCTh B (hOPMUPOBAHMH HOBBIX 3HAHWA, B TOM 4Hcie (OPMYIUPOBATH UIACH,
MOHSTHS, TUTIOTE3bI O (PU3UUYECKUX 0OBEKTAX U SIBICHUSX;

e [] oco3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUI ¥ KOMIETEHTHOCTEHN B 00J1aCTH (PU3UKU;

e [] TUTaHUPOBAHUE CBOETO Pa3BUTHSI B IPHOOPETEHNHN HOBBIX (PU3HUECKUX 3HAHUII;

e [] cTpemJieHHE aHAIM3UpPOBaThb M BBISBIATH B3aUMOCBSI3M MPHUPOJBI, OOIIECTBA U
HSKOHOMMKH, B TOM UHCJIE C UCTIOJIb30BaHUEM (PU3NUECKUX 3HAHUM;

e [] OIleHKa CBOMX JAECWCTBUM C Y4ETOM BIMSHHUS Ha OKPYXKAIOLIYIO CPeay, BO3MOKHBIX
ri100aJILHBIX MTOCJIEACTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbrare OCBOGHHS TMpOorpaMMbl 10 (H3MKE HA YPOBHE OCHOBHOTO OOIIETro
oOpazoBaHusi y oOydvaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yabTaThl,
BKITIOYAIOIIME TIO3HABATEIbHBIC YHHBEpPCAIbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBUYSI, PETYISITUBHBIC YHUBEPCATIbHBIC YUCOHBIC ICHCTBHSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1elCTBHS

ba3oBble 1ornyeckue 1eHCTBUSA:

® BEISBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TIPU3HAKU 0OBEKTOB (SIBIICHHIA);

® YCTaHABIIMBATh CYIICCTBEHHBINH MPU3HAK KJIACCH(HUKAIIMUA, OCHOBAHUS Il 0000IIECHHS U
CpaBHEHHS,

® BEISBIIATE 3aKOHOMEPHOCTH M INPOTHUBOPEYHUsSI B pacCMaTpUBaEMbIX (aKTax, JaHHBIX H
HAOJTIOICHUSX, OTHOCSIIUXCS K (PU3UUCCKUM SIBIICHUSIM;

® BEISBIIATh NPUYMHHO--CJICJICTBEHHBIC CBSI3M TPU U3YyYCHHH (PU3HUYECKUX SIBICHUH U
MIPOIIECCOB, JICJIATh BHIBOJIBI C UCIIOJIb30BAHUEM JICTYKTUBHBIX M MHIYKTUBHBIX YMO3aKIIIOUCHUH,
BBIJIBUTaTh THIIOTE3bI O B3aUMOCBSI3SIX (PM3UUYECKUX BEIUYKH;

® CaMOCTOATEIBHO BBHIOMpATh CHOCOO perieHus ydyeOHol (uznueckoi 3amaun (CpaBHEHHE
HECKOJIbKUX BapHaHTOB PEIICHHS, BHIOOP HamOoOJee MOAXOISIIEIO C YY4ETOM CaMOCTOSITEILHO
BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciaenoBaTebcKue AeiiCTBHUS:

® HCII0JIb30BaTh BOMPOCHI KaK HCCIEA0BATEIbCKIUIT HHCTPYMEHT TIO3HAHMS;

® [IPOBOJUTH MO CAMOCTOSTEIHLHO COCTABJICHHOMY IIJIaHYy OMBIT, HECIOXKHBINA (PU3MUECKUii
AKCIIEPUMEHT, HEOOIbIIIOE HCcCeI0BaHNe (PU3UUECKOTO SIBICHUS,

® OIICHMBATh HAa MPUMEHHMOCTh U JIOCTOBEPHOCTh WH(pOpPMAIMIO, TIOTYYCHHYIO B XOJ€
MCCIIeTOBAHUS HII IKCTIEPUMEHTA;

® CaMOCTOATENHHO (POPMYIHUPOBATH OOOOIIEHUS U BBIBOJIBI TIO PE3yabTaTaM MPOBEAEHHOTO
HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHHS,



® [IPOrHO3UPOBATh BO3MOXKHOE JalibHEHIIee pa3BUTHE (PU3HMUECKUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIOJIOKEHUSI 00 UX PA3BUTHUHU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Padora c undopmanueii:

® IPUMEHATh PA3MUYHbIE METOJbI, MHCTPYMEHTHI W 3allpoChl MpPH IOWCKE M OTOOpe
MHGOPMAIINY WK TAaHHBIX C YIETOM MPEUIOKEHHON yaeOHOM (pU3nUYecKoi 3a1auu;

® AaHAJIM3UPOBATh, CHUCTEMATH3UPOBATh W HMHTEPIPETUPOBATh MH(POPMALHIO PASIUIHBIX
BUJIOB U ()OPM TIPEICTABIICHHUS;

® CaMOCTOSATEIBHO BBIOMpPATh ONTUMAIBHYIO (OpMy TpeAcTaBiIeHUs HHGOPMAIMUA U
WLUTIOCTPUPOBATH pPeIlacMble 3314l HECIOKHBIMU CXEMaMH, TUarpaMMaMu, HHOW TpaduKoi U
X KOMOMHAIUSIMH.

KoMMyHUKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIEe el CTBHUS:

®B X0JIe OOCYXKIeHUs y4yeOHOTO MaTepuala, pe3yJbTaToB JabOpaTOPHBIX paboOT H
MPOEKTOB 3a/1aBaTh BOTMPOCHI TIO CYIIECTBY OOCYXIAaeMOW TEMBbl W BBICKa3bIBaTh WJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOJIepKaHne 0J1aroKenaTeTbHOCTH OOIIeHS;

® COTIOCTABIISITh CBOM CYXKJACHUS C CYXKACHUSMH JPYTUX YYaCTHHKOB JIAAJIOTa,
OoOHapyXMBaTh Pa3INYNE U CXOJCTBO TIO3UIIHH;

® BEIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

® MyOIMYHO  TIPEJCTABIATh  PE3yJAbTATHl  BBITOJHEHHOTO  (PU3UYECKOTO  OIBITa
(9KCIIeprMeHTa, UCCIIEAOBAHMS, TTPOCKTA);

® IOHUMAaTh W UCIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIUBHIYATBHOW pabOThl TIpH
pelieHur KOHKPETHON (PU3UIECKOM MPOOIEMBI;

® IPUHUMATh IE€IM COBMECTHON JesTeNbHOCTH, OPraHU30BbIBATH JEHCTBUS MO €€
JOCTHKEHHIO: PaCIpelesiaTh PO, OOCYXKAAaTh MPOLECChl U Pe3yabTaThl COBMECTHOU paloThl,
0000111aTh MHEHHUS HECKOJIbKUX JIFOJICH;

® BBINIOJIHATh CBOIO 4YacTh pabOThl, JOCTUras KadyeCTBEHHOTO pe3yibTaTra IO CBOEMY
HaIpPaBJICHUIO U KOOPJIUHUPYS CBOU ACUCTBUS C JPYTUMU WIEHAMHU KOMAaH/IbI;

® OIICHMBATh KAaU4eCTBO CBOETO BKJIAJa B OOLIUII MPOAYKT 1O KPUTEPHUSAM, CAMOCTOSTEIHHO
chOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBepPCAJIbHbIE YUeOHbIe J1eHCTBUSA

Camoopranuszanms:

® BBISIBIIATH MPOOJIEMBbl B )KHU3HEHHBIX U YU€OHBIX CUTYALUSX, TPEOYIOMIMX JUIsl pPelIeHus
(buznyecKux 3HAHHUIA;

® OPHEHTUPOBATHCA B PA3NIMYHBIX TOAXOJaX MPUHATHS pelleHud (MHAUBHIyaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHITHE PELICHUI TPYIIOii);

® CaMOCTOATEIBHO COCTABJIATH AQITOPUTM pelIeHUs (U3MUECKON 3alaud WK IJIaHa
UCCIIEIOBAaHUSI C Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTUPOBATh MpeAJiaracMble BapHAHThI PEILICHU;

e JieNiaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHHUE.

CaMOKOHTPOJ1b, IMOLIMOHAIbHBIN HHTEJJICKT:

® J1aBaTh /ICKBATHYIO OLIEHKY CUTYallUH U MPEJIarath 1iaH €€ N3MEHEHMUS;

® OOBSCHATH MPUYMHBI JOCTHKEHUSI (HETOCTHKEHUSI) pPe3y/IbTaTOB JIEATEIbHOCTH, 1aBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY;



® BHOCUTh KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJ BBIMOJHEHHS (DU3NIECKOTO
WCCIICIOBAaHUSI WJIM TPOEKTA) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHMBIIMXCS CHTYalUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYIHOCTEM;

® OLICHUBATh COOTBETCTBUE PE3YNIbTAaTa LICJIA U YCIIOBUM;

® CTaBUTH Ce0s HA MECTO JIPYroro YeJOBEeKa B XOJE CIIOpa WU JUCKYCCHH Ha HAyYHYIO
TeMY, IOHUMaTb MOTHBBI, HAMEPEHUS U JIOTUKY IPYTOro;

® IpU3HABAaTh CBOE TPABO Ha OMMOKY NpPU pEHICHHH (UIUYECKUX 3a7ad WU B
YTBEPKJACHUAX HAa HAY4YHbIE TEMBI U TAKOE K€ IIPABO APYTOro.

NPEIMETHBIE PE3YJBbTATHI

K xoHuy oOydyenust B 7 kJacce IpeIMETHbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUAIONIUXCS YMEHHIH:

® CIIOJIb30BAaTh  TMOHATHS: (PU3WYSCKHE © XUMHUYECKHE SIBJICHUS, HaOJIIOACHHE,
IKCMIEPUMEHT, MOJICITh, THITOTE3a, SAMHHIIBI (PU3HMUSCKUX BEIIMYUH, aTOM, MOJICKYJIa, arperaTHbIC
COCTOSIHMSI ~ BemiecTBa (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOE JBUIKECHUE
(paBHOMEpHOE, HEpPAaBHOMEpPHOE, MPSAMOJUHEHHOE), TPACKTOPHs, PaBHOJCHUCTBYIOIIAS CHJIA,
nedopmarus (ynpyras, IIacTHIeCKas ), HEBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

e paznuuaTh sBJIeHUS (IudQy3us, TETUIOBOE ABMKEHUE YACTHI] BEIICCTBA, PABHOMEPHOE
JBYKCHHE, HEPaBHOMEPHOE JBWKCHHE, WHEPIIHS, B3aUMOJICHCTBUE TEJl, PAaBHOBECHE TBEPIBIX
TeJ C 3aKPEIIEHHOW OCBIO BpalleHHs, Tiepeada JaBICHUS TBEPIBIMH TeJIaMH, KHIKOCTIMHU U
razamu, arMoc()epHOE JaBJICHWE, TUIABAHHWE TEJ, MPEBpPANICHUS MEXaHUYECKOW SHEPTUH) II0
OMHCAHUI0O WX XapaKTEPHBIX CBOICTB W Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JIaHHOE
(dbu3uYecKoe SBICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3NUECKUX SIBJICHHM B OKpYXKalolleM MHUpE, B
TOM yHclie pU3nYEcKHe SBJICHUS B IPUPOJE: IPUMEPHI IBIKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B
KUBOM M HEXHUBOM MpuUpoAe, ACHCTBUE CWIIBI TPEHUS B NPUPOJIE M TEXHHUKE, BIIHSHUE
aTMOC(epHOro JaBJICHUs Ha XUBOW OpPraHu3M, IUIaBaHuE phIO, pplyaru B Teje YeJoBEKa, MPHU
3TOM TMEPEBOJAUTH MPAKTHUYECKYIO 3aJadyy B YueOHYIO, BBIJIENATH CYIIECTBEHHBIE CBOWCTBA
(mpu3Haky) pU3NYECKUX SBIICHUA;

® OMUCHIBATh M3YyYEHHBbIE CBOMCTBA TeNl M (PU3UYECKHUE SBIICHUS, UCIONb3Yysd (hr3HuecKue
BEJMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CHJIa YIIPYrOCTH, CHUJIa TSDKECTH, BEC Tela, Cujia TPEHUs, JaBlieHue (TBEPAOrO Tena, *KUAKOCTH,
ra3a), BBITAJIIKMBAIOIIAS CUJIa, MeXaHWdeckass paboTa, MOIIHOCTh, IJICUYO CUJIbI, MOMEHT CHJIbI,
KO3 (GUIIMEHT MOJIE3HOTO ACHCTBHS MEXaHHW3MOB, KMHETHYECKas M MOTEHLHUAaTIbHAs SHEPTHUs),
IpU ONHUCAaHUM MPABUJIBHO TPAKTOBAaTh (U3WYECKHM CMBICI HCHOJB3YEMbIX BEIUYHH, HX
0003HaYeHHs] U €IUHUIBI (U3HUUECKUX BENUYHMH, HAXOAUTh (POPMYIBI, CBA3BIBAIOIINE TAHHYIO
(bu3MYECKYI0 BETHYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKH U3y4EHHBIX 3aBHCHUMOCTEM
(bu3MYECKUX BETNYHH;

® XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKUE SIBJICHUS W MPOIECCHI, UCIOJIb3Ys MpaBHiia
CIIOXEHHsI CHIT (BJIOJIb OJTHOU MpsiMoif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumesa, IPaBHUIIO
paBHOBecHS pblyara (0J0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXpaHEHUS MEXaHMYeCKOH
SHEPruH, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa U 3alUCHIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

® OOBACHATH (PU3NYECKUE SBIICHHUS, MPOIIECCHl U CBOMCTBA TeIl, B TOM YHCIIE U B KOHTEKCTE
CUTyalluil TMPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYHHHO--CICICTBEHHBIC



CBSI3H, CTPOUTH 00BACHEHNE U3 1—2 JOTrMYECKUX IIAaroB ¢ Onopoil Ha 1—2 U3y4eHHbIX CBONCTBA
(bu3HUYeCKUX SIBIICHUH, (PU3NMUECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

e pemiath pacy€THble 3amaun B 1—2 JIEHCTBUSA, HCIOJB3YysS 3aKOHBI M (DOPMYIIBI,
CBsI3BIBAIOIIME (U3MYECCKHEC BEIUYMHBI: Ha OCHOBE aHalIW3a YCIIOBUS 3a]a4d 3alUChIBATh
KpaTKOE YCIOBHE, TOJCTABJIATH (DU3MUSCKUE BEIMYUHBI B (OPMYIBI U TPOBOJUTH PACUETHI,
HaxOJIUTh CIIPABOYHBIC IaHHbIE, HEOOXO0IMMBIE JUIsSI pELIeHU 3a7a4, OIICHUBATh PEATUCTUYHOCTD
MOJTY4eHHOU (PU3MUECKOU BEIIMUNHBI;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIHN (PU3UYECKUX METOJIOB,
B ONHMCAHUU KCCIICIOBAHUS BBIACISATH MPOBEPAEMOE MPEANooKeHne (TUIMOoTe3y), pa3audarh U
WHTEPIPETUPOBATH MOJTYICHHBIN pe3y/IbTaT, HAXOJAUTh OMIHUOKH B XOJC ONBITA, IEIATh BBHIBOJIBI
IO €T0 pe3yabTaTaM;

® IPOBOJNUTH OMBITHI MO HAOMIOJEHUIO (DU3UYECKUX SBJICHUN WU (PU3MUECKHX CBOMCTB
Ten: GOpMyIUpPOBATH MIPOBEPSEMBIE MPEANIONOKEHNSI, COOUPATh YCTAHOBKY M3 MPEI0OKEHHOTO
000pyI0BaHUS, 3aITUCHIBATH XOJ OIBITa U POPMYITUPOBATH BHIBOJIBI;

® BBITIOJIHATh TPSMbBIE U3MEPEHUS] PACCTOSHUSA, BPEMEHM, MAacChl Teia, 00bEMa, CUIIBI U
TeMIIEPaTyphl C UCIOJIH30BAHUEM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
MpUOOPOB ¢ YUETOM 3aTaHHOM aOCOTIOTHON MOTPENTHOCTH U3MEPEHUIA;

® MPOBOJNTH HCCJICIOBAHUE 3aBUCHUMOCTH OJHOW (PU3WUYECKOW BEIUYWUHBI OT JPYroul C
WCTIOJIb30BAHUEM TIPSIMBIX M3MEPEHHH (3aBUCHMOCTH ITYyTH PAaBHOMEPHO JBIKYIIETOCS Telia OT
BPEMEHH JBIKCHHS Tella, CHUJIbI TPEHUS CKOJIBKEHUS OT Beca Teia, KadecTBa oOpaboOTKH
MMOBEPXHOCTEH TEJI M HE3aBUCHMOCTH CHJIBI TPEHHS OT IUIOIIAINA CONPUKOCHOBEHHUS TEJ, CHIIBI
YOPYrOCTH OT YAJUHEHHS MPY>KUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON YacTU
Tela W OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTH Tella, OT TIJIyOHHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHUM IUIaBaHUS TeN, YCIOBHIl paBHOBECHs pblyara u OJOKOB),
y4acTBOBAaTh B IUIAHWPOBAHUU Y4eOHOTO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJHATH
U3MEpeHus, CcleAysd MpPeaJoKeHHOMY IUIaHy, (HUKCHUPOBATh pE3yJAbTaThl IOIY4YEHHOM
3aBUCHUMOCTU (DU3MUECKUX BEJIMYUH B BHJE MPEIIOKEHHBIX TaOauI] ¥ TpaduKoB, [eiarh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHUS;

® [I[POBOJUTH KOCBEHHbIE H3MEpEHUs (U3MYECKUX BEIMYUH (TUIOTHOCTh BEIIECTBA
KUJKOCTU U TBEPIOTO Tella, CHJIa TPEHUS CKOJBKEHHUS, JaBJICHHE BO3/lyXa, BBITAJIKHBAOIIAS
CWIa, ACWCTBYIOIIAs Ha MOTPYKEHHOE B KUIKOCTb TEJN0, KOIPQPHUIIMEHT IMOJIE3HOTO IeHCTBUS
MPOCTBIX MEXAHM3MOB), CIEAYS MPEAJOKEHHOW WHCTPYKIMH: MPHU BBINOJIHEHUU W3MEpPEHUil
coOuparTh SKCIEPUMEHTAILHYIO YCTAHOBKY U BBIUUCIISITH 3HAUEHUE UICKOMOW BEJIHYMHBI,

e COONMIOJATh TMpaBWJIa TEXHUKU O€30MacHOCTH Tpu paboTre ¢ J1abOpaTOPHBIM
obopynoBaHuem;

® yKa3bIBaTh NPHUHLUIIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JAWHAMOMETP, COOOIIAOUIUECS COCYAbl, OapoMeTp, pbluar, MOIBMKHBIA U
HEMO/IBIKHBIN OJIOK, HAKJIOHHAS TUIOCKOCTH;

® XapaKTepU30BaTh MPHUHIIMUIBI JEHCTBHS U3yYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Oomopoi Ha WX omnucaHus (B TOM 4YHWCJe: TOANIMITHUKH, YCTPONCTBO BOJOMPOBOJA,
TUIPaBIMYECKUN TPEcC, MaHOMETP, BBHICOTOMEp, TMOPIIHEBON HACOC, apeoMETp), HCHOIb3YS
3HaHMS O CBOWCTBAaX (U3NYECKUX SBIEHUH U HEOOXOoAMMble (UBUYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

® IPUBOJUTH TpPUMEPHl (HAXOAWTh WHGOPMALMIO O TpHUMEpax) MPAKTUIECKOTO
WCIOJIb30BaHUsl (PM3UYECKUX 3HAHWI B MOBCEIHEBHOMW XU3HU ISl 0OecrieueHus: 0e30macHOCTH



npu OOpamieHny ¢ MPUOOpPaMH U TEXHUYSCKUMHU YCTPOWCTBAMHU, COXPAHCHHS 30POBbSI H
COOJIOICHUST HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIICH cpejie;

® OCYIICCTBIIATh OTOOpP HMCTOYHMKOB HWH(popManuu B VHTEpHETE B COOTBETCTBHU C
3a/IaHHBIM TIOUCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCA 3HAHUW M MYTEM CpaBHEHHS
Pa3IMYHBIX WCTOYHHKOB BBIACIATH HHPOPMAIUIO, KOTOpPAs SBISETCS MPOTUBOPCUYUBON WIIH
MOJKET OBITh HEIOCTOBEPHO;

® 1ICTI0JIb30BaTh MPU BBHIMOJHEHUU YYEOHBIX 3a/JIaHUIl HAYYHO--TIOMYJSIPHYIO JIMTEPATYPY
(U3HYECKOTO COJCpXKaHUS, CIPABOYHBIC MaTepUANIBI, pecypchl cetd HHTEepHET, BIANCTh
npuéMaMy KOHCIIEKTHPOBAHMS TEKCTa, IMpeoOpa3oBaHusi WHPOpPMAIMH W3 OJHOW 3HAKOBOU
CUCTEMBI B APYTYIO;

® cOo3/IaBaTh COOCTBEHHBIC KpaTKUE MUCHMEHHBIC W YCTHBIC COOOIIEHUS HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpMaIUU (PU3NUECKOTO COJEPKAHUSI, B TOM YHCIIE MyOJUYHO JeNaTh KpaTKUe
COOOIIIEHUsI O pe3yabTaTax MPOEKTOB WM Y4eOHBIX HCCIEAOBaHUM, MPU 3TOM TPaAMOTHO
WCIIONIb30BaTh U3YYCHHBIM MOHATUWHBIN ammapaT Kypca (U3HKH, CONMPOBOXKIATH BHICTYIIJICHUE
MpE3EHTALNEN;

® IPY BBITIOJTHEHUN YYEOHBIX MPOEKTOB M HMCCIIEIOBAHUM PACIpPENEsaTh OOS3aHHOCTH B
rpynmne B COOTBETCTBUM C TIOCTaBICHHBIMH 3a/JladyaMH, CJIEIUTh 3a BBIOJHCHHEM TUIaHA
NIEHUCTBUIM, aJIeKBaTHO OIEHWBATh COOCTBEHHBIM BKJIAJl B JIEATEIHLHOCThH TPYIIIBI, BHICTPANBATH
KOMMYHUKATHBHOE B3aMOJICUCTBUE, YIUTHIBAsi MHEHUE OKPYKAIOITHX.

K xoHuy oGydyenust B 8 kiiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHM:

® [CIIOJIb30BaTh MOHATHS: Macca W Pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAIUIMUECKUE U aMOP(HBIE Tella, HACHIIIEHHbIN
Y HEHACHIIICHHBIN Map, BIAXXHOCTh BO3[yXa, TEMIIEpaTrypa, BHYTPEHHSS SHEPrus, TEIIOBOM
JIBUTATENb, D3JEMEHTAPHBIM AJIEKTPUYECKHI 3apsi, JJIEKTPUYECKOe II0Jie, MPOBOJHUKU U
TURJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

e pa3nuuaTh sBJIEHUS (TEIJIOBOE pACIIMPEHHWE U CXKaTue, Tellonepeaaya, TeIioBOe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJICHUS, HCIIApEHUE, KOHJEHCAllMs, IUIaBICHUE,
KpucTaJM3anus (OTBEplIeBaHUE), KUIIEHUE, Terulonepenaya (TemIonpoBOIHOCTb, KOHBEKIHS,
U3IIyYeHHUE), SJICKTpU3alMs Tell, B3aUMOJCWUCTBHUE 3apsOB, JEHCTBHUS AIIEKTPHUYECKOrO TOKa,
KOPOTKOE 3aMbIKaHHE, B3aMMOJCHCTBHE MarHuTOB, AEWCTBUE MarHUTHOTO MOJIS Ha MMPOBOIHUK C
TOKOM, 2JIEKTPOMAarHUTHas WHIYKIHSI) 10 OMHCAHUI0 MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SBIICHUE;

® pacro3HaBaTh MPOSIBICHUE M3YyYCHHBIX (PU3UUECKUX SBJICHHI B OKPYXKAlOIIeM MHUpE, B
TOM uucie (U3UYECKUe SIBJICHHUS B MPUPOJIE: TMOBEPXHOCTHOE HATSDKEHHWE U KallWJUIIpHBIC
SBJICHUS B TPUPOJE, KpUCTAIBI B mpupojne, uznydeHue CoiHIa, 3amMep3aHHe BOJOEMOB,
MOpckHe Opu3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHEs, CHera, JJIEKTPUYECKHE SBJICHUSA B
aTMocdepe, dIEKTPUUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOE TOJe 3eMiH, Aped( MOJI0COoB,
pOJIb MAarHUTHOTO TOJISL JUISl >KM3HM Ha 3emile, MOJISIPHOE CHUsSHUE, NPU 3TOM NEPEBOJUTH
MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTSATH CYIIIECTBEHHbIE CBONCTBA (MPU3HAKH) (PU3UIECKHIX
SIBJICHU;

® OTNIUCHIBATh M3YUEHHBIE CBOMCTBA TNl U (PU3WYECKHUE SBIICHUS, HCIONB3ysd (hHU3HUecKue
BETTUYMHBI (TEMIepaTypa, BHYTPEHHSSI SHEPTUs, KOJIUYECTBO TEIUIOTHI, YENbHAS TETIOEMKOCTh
BEIIECTBA, yAENbHAs TEIUIOTa IUIABJICHUSA, yIeibHas TEIIoTa MapooOpa3oBaHuUs, yJENbHAS
TEIUIOTa CrOpaHUs TOIUMBA, KOA(M(OUIMEHT TOJIe3HOro JEWCTBUS TETUIOBOM MAIIUHBI,
OTHOCHUTENIbHAS BJIAXKHOCTb BO3/1yXa, OJJIGKTPUUECKUH 3apsiji, CHJIa TOKa, D3JIEKTPUUYECKOE



HanpsDKeHHUEe, COMPOTHUBIICHUE IPOBOJHUKA, YIEIBHOE CONPOTHBICHHE BEIIECTBa, paboTa U
MOIITHOCTh AJIEKTPUYECKOTO TOKA), MPU ONHCAHUU MPABWIBHO TPAKTOBATh (PM3MUECKUI CMBICIT
UCTOJIb3yEMbIX BEIMYUH, 0003HAYCHUS U €AUHUIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH BEIUYMHAMH, CTPOHUTH TpaduKu
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEINIHH;

® XapaKTepU30BaTh CBOWMCTBAa TeJ, (U3NYECKUE SBICHUS U IPOLECCHI, MCIONb3Ys
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO--KUHETUUECKON TEOpUU CTPOEHHUS BELIECTBA, MPUHLUI
CYIIEPIIO3HIINY T0JIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsna, 3akoH Oma it
ydacTka Lenu, 3akoH Jxoyns—JIeHna, 3aKkoH coXpaHeHUsI SHEPTUU, IPU ITOM J]aBaTh CJIOBECHYIO
(GbopMyITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;

® 00BACHATH (PU3HUECKHE MTPOLIECCH] U CBOMCTBA TeJl, B TOM YHCJIE€ M B KOHTEKCTE CUTyallui
MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh NPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
o0bsicHeHHe U3 1—2 JOrMYecKHX IIaroB ¢ OMOpo Ha 1—2 M3yueHHBIX CBOMCTBA (PU3MUECKHUX
SIBIIEHUH, QU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemiath pacy€THble 3a7aud B 2—3 JEHCTBUA, WCIOJIB3YS 3aKOHBI M (HOPMYJIBI,
CBs3bIBaIOIIME (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHaju3a YCJIOBHUS 3aJayd 3alHChIBATh
KpaTKO€ YCJIOBHE, BBISBJISATh HEJOCTATOK JAHHBIX JJISl PELEHUs 3aJaud, BbIOMpaTh 3aKOHBI U
(bopMyIbl, HEOOXOaUMBIE JUId €€ pelleHHs, MPOBOAUTH PAacUYEThl M CPABHUBATH IOJYYEHHOE
3HaYeHUe (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

® pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU TOMOIIN (GU3NYECKUX METOJIOB,
UCIIOJIb3YSl ONHUCAHHE HCCIEIOBAaHMs, BBIICNIATH IMPOBEPSIEMOE IMPEAINOJIOKEHHE, OICHUBATh
IIPABUIILHOCTH MOPs/IKA IPOBEEHUS UCCIIEI0BAHMUS, 1€1aTh BbIBOBI;

® [IPOBOJIUTH OIBITHI 110 HAOMIOJCHUIO (PU3MUECKUX SBICHUN WIN (PU3NYECKUX CBOMCTB TeJ
(kanuJuIApHBIE SBJICHMS, 3aBUCHMOCTb JaBJIEHMS BO3/yXa OT €ro o0ObéMa, TeMIepaTypsl,
CKOPOCTH IIpoIlecca OCTbIBAaHMsS M HArpeBaHWs IPU H3IYYEHUU OT IIBETAa H3IIydarouei
(mornomiaronieil) MOBEPXHOCTH, CKOPOCTb MCHApEHHs] BOJBl OT TEMIIEPATypbl KHIKOCTH U
IUIOINAAN €€ IMOBEPXHOCTH, NIEKTPU3alMsd Tel U B3aUMOAEHUCTBHE 3JIEKTPUUECKUX 3apsioB,
B3aMMO/ICHCTBHE IIOCTOSHHBIX MAarHUTOB, BU3yalW3allMsl MAarHUTHBIX MOJIEH IOCTOSIHHBIX
MarHuTOB, JEHCTBHS MarHUTHOIO IOJIS Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA  3JIEKTPOJBUIaTeNsl  IOCTOSHHOTO  ToKa):  (opMyiIMpoBaTh  IpOBEpsSEMbIe
IPEINOJI0KEHNs, COOUPATh YCTAaHOBKY M3 IPEUI0KEHHOIro 00OpYAOBaHUS, OMNUCBHIBATH XOJ
OMbITa U POPMYJIUPOBATH BHIBOJIBI;

® BHITMIOJIHATE IPSIMbIE U3MEPEHUs] TEeMIIEpaTypbl, OTHOCUTEIbHON BIAKHOCTH BO3/yXa,
CHJIBl TOKA, HAIPSDKEHUs C MCIOJb30BAaHMEM AHAIOTOBBIX MPUOOPOB M JAaTYMKOB (DPU3MUYECKUX
BEJIMYUH, CPABHUBATh PE3yJIbTaThl U3MEPEHUH C yUETOM 3aJaHHON aOCOIIOTHON MOIPEIIHOCTH;

® [IPOBOJIUTh MCCJIEOBAHUE 3aBUCHUMOCTU OJHON (PU3UYECKO BEIMYMHBI OT IpPYrou ¢
UCIOJb30BAHUEM TMPSAMBIX HM3MEPEHUH (3aBUCHUMOCTb CONpPOTHBJICHUS IPOBOJAHHUKA OT €ro
JUIMHBI, TUIOIAAN TONEPEYHOTO CEUYEHUs U YIEIbHOTO CONPOTUBIIEHMS BEIIECTBA NPOBOJHUKA,
CWJIBI TOKa, HWAYLIErOo Yepe3 IPOBOAHMK, OT HANPSDKEHHS Ha IPOBOJHUKE, HCCIEIOBaHME
MOCIEIOBATEIbHOTO W MapajuleIbHOTO  COEAMHEHUH  MPOBOJHHUKOB):  IUIAHUPOBATH
HCClIeIoOBaHNE, COOMpaTh YCTAHOBKY M BBINOJHATh U3MEPEHUS, CIeays MPeAIoKEHHOMY IJIaHy,
(buKCUpOBaTh PE3yNbTaThl IMOJYYCHHON 3aBHCHUMOCTH B BHAE TaOJIUI U TpaduKOB, JelaTh
BBIBO/IbI TIO PE3yJbTaTaM UCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHBIE H3MEpeHHs] (U3UYECKUX BEIMYMH (yIeslbHAs TEMI0EMKOCTh
BEIIECTBA, CONPOTHUBJICHHE MPOBOJHUKA, paboTa M MOIIHOCTh DIEKTPUYECKOTO TOKa):



IUIAaHUPOBATh U3MEPEHMsI, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYys MPEUIOKEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAUYCHUE BEJIMUMHBI;

e coOmoaTh NpaBWJIa TEXHUKH Oe30macHOCTH mpu  paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueMm;

® XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS U3YUYECHHBIX MPHOOPOB U TEXHHUECKUX YCTPOHCTB
C OIOpOM Ha MX omucaHus (B TOM 4YMCIIE: CUCTEMa OTOIUIEHHS JIOMOB, THIPOMETp, MapoBas
TypOWHa, aMIepMETp, BOJBTMETP, CUETUUK DIIEKTPUUECKON SHEPrUH, DIEKTPOOCBETHTEIbHBIC
npuOOpBI, HAarpeBaTeNbHBIC HIEKTPONPUOOPHI (IPUMEPHI), DIEKTPUUYECKUE MPEIOXPAHHUTEIH,
AJIEKTPOMArHUT, 3JIEKTPOJIBUraTeslb IOCTOSHHOTO TOKA), MCIOJb3Yys 3HaHMS O CBOMCTBAx
(bu3nUecKuX SIBICHUHA U HEOOXO0MMbIe (PH3HMUECKUE 3aKOHOMEPHOCTH;

® pacrio3HaBaTh IMPOCTbIE TEXHUYECKHE YCTPONCTBA U U3MEPHUTENbHBIE MPUOOPHI MO
CXeMaM M CXEMaTU4YHbIM pUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, JBUTATEIb BHYTPEHHEIO CrOpaHMsl, 3JIEKTPOCKOIl, PEOCTaT), COCTAaBJIATH CXEMBbI
ANIEKTPUYECKUX LEeNeil ¢ MOCIeqoBaTeNbHBIM M MapajuIeJIbHBIM COEIMHEHUEM DJIEMEHTOB,
paznuyas ycaoBHbIE 0003HAYEHMSI 3JIEMEHTOB AJIEKTPUUECKUX IIETIeH;

® IPUBOJIUTH MpUMEpbl  (HAXOAUTh HWHGOPMALMIO O NpHUMepax) MPaKTUYECKOrO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHMM B MOBCEIHEBHOM XHU3HU JUIsl oOecrieueHus: 6€301macHOCTH
npu oOpaleHuH C MNpUOOpaMH U TEXHUYECKMMHU YCTPOWCTBAMHU, COXPAaHEHHUS 3/I0pPOBbS U
coOI0ICHNS HOPM SKOJIOTMYECKOTO TIOBEJIEHUS B OKpYXKalollel cpee;

® OCYIIECTBIIATh MOUCK MHPOpMAINK (U3NUYEecKOro cojepkanusa B MlHTepHeTe, Ha OCHOBE
UMEIOIUXCA 3HaHUW W TOYTEM CpaBHEHUS JOMOJHUTEIbHBIX HMCTOYHMKOB  BBIICIATH
MHGOPMALHIO, KOTOPas SBJISIETCS IPOTUBOPEYUBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;

® IICTIOJIb30BATh IPU BBINOJHEHUM Y4EOHBIX 3a/JlaHUN HAy4yHO--TIOMYJSIPHYIO JINTEPATypy
(Gu3nM4ecKoro cojep’KaHus, CIpPaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHeT, BiaaeTh
npuéMaMi KOHCIEKTHPOBAHMS TEKCTa, IpeoOpa3oBaHUs HMH(OpManuM U3 OJHOW 3HAKOBOM
CHCTEMBI B APYTYIO;

® CO3/1aBaTh COOCTBEHHBbIE IIMCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHus, 0000mas
MHGOPMALIMIO U3 HECKOJIBKMX MCTOUYHUKOB (PM3UYECKOrO COAEPIKaHUsS, B TOM UHUCIIE ITyOIUYHO
IPEJCTaBIATh pE3yIbTaThl IMPOEKTHOW WM MCCIIEAO0BATEIbCKON JEATEIbHOCTH, IPU 3TOM
I'PaMOTHO HCIOJb30BAaTh M3Y4YEHHBbIH NOHATUIHBIN ammapaT Kypca (HU3UKH, COIPOBOXKAATh
BBICTYIIJICHUE TIPE3EeHTalUEH;

® [IpU BBINOJHEHUU Y4eOHBIX IPOEKTOB U HCCIEIOBAaHUNA (PU3MYECKHX IMPOLECCOB
pacrpesiesiaiTh 00s13aHHOCTH B IPYIIIIE B COOTBETCTBUM C MOCTABJICHHBIMU 3aJjauyaMHU, CIEAUTh 32
BBIMIOJIHEHUEM IUIaHa JAEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHMBATh COOCTBEHHBIN
BKJIJl B JIESTEIBHOCTh TPYIIIbI, BHICTPAaUBaTh KOMMYHUKAaTMBHOE B3aWMOJIEHCTBHE, HPOSBIIAS
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

K koHny oOydeHuss B 9 kjacce npeaMeTHble pe3yinbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh c(GOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHHUI:

® ICIIOJIB30BAaTh IOHATHUSA: CHUCTEMA OTCYETA, MaTepualbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIbHOCTh MEXaHWYECKOTo JBIKEHUs, negopmanus (ymnpyras, IjiacTHUecKas), TpeHHe,
LEHTPOCTPEMUTENILHOE YCKOPEHHE, HEBECOMOCTbh M MNEpPerpy3kH, LEHTP TSDKECTH, aOCOJOTHO
TBEPJI0€ TEJI0, LEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUYECKHE KOJICOaHUS U BOJIHBI,
3BYK, HH(PA3BYK U YIbTPa3BYK, AJIEKTPOMArHUTHbIE BOJIHBI, IIKaja AJIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPBI UCITyCKaHUS W MOTJIONIEHUs, anbda-, OeTa- u
ramma-Hu3JIydeHus, U30TOIbI, A/I€pHAst SHEPTeTHKA;



® pa3iauuaTh SIBIECHUSA (PAaBHOMEPHOE M HEPABHOMEPHOE IMPSMOJUHENHOE JBHKEHHE,
PaBHOYCKOPEHHOE INPSAMOJIMHEHHOE MABMXKEHUE, CBOOOJHOE MajeHUe TeJl, pPaBHOMEpPHOE
JBIDKEHUE TIO0 OKPYKHOCTH, B3aUMOJICHCTBHE Tel, PEaKTUBHOE [BIDKEHHUE, KojeOaTeabHOe
JBIDKEHUE (3aTyXalollMe M BBIHYXKACHHBIE KOJeOaHMs), PE30HAHC, BOJIHOBOE IBIKEHHE,
OTpa)k€HHE 3BYyKa, IPSIMOJIMHENHOE paclpOCTPaHEHHE, OTPAKEHHE M IIPEJIOMIICHHUE CBETa,
[IOJIJHOE BHYTPEHHEE OTPAKCHHE CBETA, PA3JIOKCHHE Oeloro CBeTa B CIEKTP M CIOXKCHUE
CIEKTPAJIbHBIX IBETOB, AMCIIEPCHSl CBETA, €CTECTBEHHAs pPaJUOAKTUBHOCTb, BO3HHUKHOBEHHE
JIMHENYaToro CIEeKTpa HU3JIy4EeHHs) IO OIMUCAHHIO MX XapaKTEpHbIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

® pacro3HaBaTh MPOSIBIICHUE M3YyYCHHBIX (PU3MUECKUX SIBICHUH B OKpYXKAroImEeM MHUpe (B
TOM 4Hciie GU3NYECKUE SBICHUS B IPUPOJIE: IPUIUBBI U OTJIUBBIL, IBHKeHUE iaHeT CoslHeuHOI
CHUCTEMbI, PEAKTHUBHOE JIBU)KEHUE >KMBBIX OPraHW3MOB, BOCHPUSATHE 3BYKOB >KHBOTHBIMHU,
3eMJIETPSICEHHE, CEHCMUYECKHE BOJIHBI, I[yHaMH, 7XO, I[BETa TeJ, ONTHYECKHUE SBJICHUS B
npupoje, OHOJOrMYecKoe JAEeWCTBHE BUIUMOIO, YIbTPa(UOIETOBOTO M PEHTTE€HOBCKOTO
U3ITy4YeHUH, €CTECTBEHHBIH paJuOaKTUBHBIA (OH, KOCMUYECKHE JIy4d, paJHMOaKTHBHOE
U3ITy4YeHUEe MPHUPOJHBIX MHMHEpAJIOB, NEHCTBHE PAaJUOAKTUBHBIX H3IYYEHHH Ha OpraHu3M
YeJI0BEKa), MPH ITOM NEPEBOJUTh MPAKTHUECKYIO 3a/1a4y B Y4€OHYIO, BBIACISAThH CYIIECTBEHHBIE
CBOICTBa (IMpU3HAKN) PU3NYECKUX SBICHUI;

® ONUCHIBATH M3YUYEHHBIE CBOMCTBA TeNl M (PU3UYECKUE SBIICHUS, MCHOJIb3Ys (PU3NUYECKHE
BEJIMYMHBI (CpEHSS 1 MTHOBEHHAsl CKOPOCTbH Tella IPH HEPaBHOMEPHOM JIBUKEHHH, YCKOPEHUE,
IepeMeIleHue, IyTh, YIJIOBas CKOPOCTb, CWJIA TPEHHsA, CHJIAa YINPYTOCTH, CHJIA TSXKECTH,
YCKOpPEHHE CBOOOJHOrO MAaJCHMs, BEC Tella, UMITYJIbC Tela, MMIIYJIbC CHJIbI, MEXaHHYECKas
paboTa M MOIHOCTb, NMOTEHIUAIbHAs SHEPrUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHIMAJIbHAsl PHEPrUsl CXKATOM MpPYKUHBI, KMHETHYECKas SHEPrusi, MOJHas MeXaHU4ecKas
SHEprus, MEepUoJ M YacToTa KoleOaHMM, AJMHA BOJHBI, TPOMKOCTb 3BYKa U BBICOTa TOHA,
CKOpPOCTb CBE€Ta, IOKa3aTesb NPEJOMIICHHUS CpeAbl), NPU ONUCAHUM IPABHIBHO TPAKTOBATh
(bu3nyeckuil CMBICI UCHOJIb3YEMbIX BEJIIMYMH, 0003HAYECHUS U €IMHUIBI (PU3NUYECKUX BEIUYUH,
HaxXoauTh (OPMYIbI, CBA3BIBAIOIINE AAHHYIO (DU3MUECKYIO BEJIMYMHY C JPYTMMHU BEIUYMHAMH,
CTPOMTH Ipa(UKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3UUECKUX BEIUYHH;

® XapaKTepU30BaTb CBOMCTBA TeJ, (PU3MUYECKHE SIBICHHUS U IPOLIECCHI, UCIOJb3YS 3aKOH
COXpaHEHUs SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPHHLMI CYNEPHO3ULUU CHJI, NMPUHLUI
oTHocuTesnbHOCTH ['anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI MMITYJIbCa, 3aKOHBI
OTpPaKEHHsI U IPEIOMIICHHs CBETa, 3aKOHBI COXPAHEHMs 3apsI0BOIO U MACCOBOIO YHUCEN MpHU
SJICPHBIX peaklUsIX, IpU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro
MaTeMaTH4YECKOE BBIPAXKECHUE;

® 00BACHATDH (PrU3NYECKUE IPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYaLUi
IIPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BIABIATH MPUUUHHO--CIECICTBEHHbIE CBS3H, CTPOUTH
00BsICHEHHE M3 2—3 JIOTUYECKUX IIaroB € OMOpPOW Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3MUYECKHX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pelaTh pacuéTHhIE 3a/1a4M (ONUPAIOIIMECS HA CUCTEMY M3 2—3 ypaBHEHUI), UCIOJb3Ys
3aKOHBI U (POPMYJIBI, CBS3bIBAIOIIME (PU3MUECKUE BETMUMHBI: HA OCHOBE aHaIM3a YCIOBHS 3aJjau
3alUCBIBATh KPAaTKOE YCJIOBUE, BBISBIIATH HEJAOCTAIOUINE WM M30BITOUHBIE JaHHBIE, BEIOMPATH
3aKOHBl U (OPMYJbl, HEOOXOAMMBbIE Ui pEIIeHUs, NPOBOAUTH pacuy€Thl W OLEHHUBATh
PEATMCTUYHOCTH MOJIyYEHHOTO 3HaUeHHs (PU3NYeCKON BEIMUHMHBL,

® pacro3HaBaTh MpoOIEeMbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIH (PU3NYECKUX METO/IOB,
UCIIOJIb3YSl ONMCAHWE HCCIEIOBAaHMs, BBIACIATH IPOBEPSIEMOE MPEAINOJIOKEHUE, OLCHUBATH



NPaBUIBHOCTh TOPSAKA TPOBEACHUS HCCIEIOBAaHMS, JA€iaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUH U OTIBITOB;

® [IPOBOJIUTH OTIBITHI TI0 HAOIIOICHUIO (PHU3UIECKHX SBIICHUN WM (PU3NICCKUX CBOUCTB Tell
(u3ydyeHue BTOpOro 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHs SHEPTUH, 3aBUCHMOCTH IEPHOAA
KoJIeOaHUI IPYKUHHOTO MAasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBHCUMOCTD OT
aAMILTUTY/IbI MaJIbIX KOJEOAHMM, IPSIMOJIMHENHOE pAaCIPOCTPAHEHUE CBETA, Pa3jIoKeHUE OerIoro
CBETa B CHEKTP, U3yUYE€HHE CBOWCTB M300paXKEHUS B IUIOCKOM 3€pKajie U CBOWCTB M300paKEHHUS
npeaMera B cOOMparomieil JTuH3e, HaOMroIeHNe CIUTOIIHBIX U IMHEHYaThIX CIIEKTPOB U3ITy4CHUs):
CaMOCTOSITEIIEHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYIOBaHMUS, ONUCHIBATH X0/
OTIBITA U €TO PE3YJbTAaThl, POPMYIHUPOBATH BBHIBOJIBI;

® IPOBOJIUTH TPH HEOOXOJAWMOCTH CEPUI0 TPSMBIX H3MEPEHH, OIpEenelsis CpeaHee
3HAUYECHHE U3MEPSIEMON BeTUYUHBI ((DOKYCHOE PacCTOsTHUE COOMPAONICH JTUH3BI), 000CHOBHIBATH
BBIOOD crioco0a n3mMepeHus (M3MEpPUTEIILHOTO MPUOopa);

® IPOBOJIUTH HCCIICJIOBAHUE 3aBUCHMOCTEH (PU3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
MPSAMBIX W3MEpPEHUH (3aBUCHMOCTHh MYTH OT BPEMCHH TPH PAaBHOYCKOPCHHOM JIBIKEHUHM 0O€3
HavaJIbHON CKOpPOCTH, TEpHOAa KOJeOaHWH MaTeMaTHYeCKOro MasTHHUKA OT JUTMHBI HUTH,
3aBHCHMOCTH yIJIa OTPaKEHHs CBETA OT Yrila MajJeHUsl W yriia MPENOMIICHHs OT yrila MajeHus):
TUTAHUPOBATh MCCIIEIOBAHNE, CAMOCTOSITENIFHO COOMpaTh YCTAHOBKY, (PUKCHPOBATH PE3ylbTaThI
MOJTyYCHHOH 3aBUCHMOCTH (PM3MUYECKMX BEIMYMH B BHUE TaOIHIl U rpadUKOB, JENaTh BHIBOIBI
0 pe3yJIbTaTaM HUCCIIECI0BaHUS;

® IPOBOJIUTh KOCBEHHBIE W3MEpeHUs (U3MYECKHX BEIMYMH (CPEHSS CKOpPOCTh H
YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOIHOrO MajeHMUs,
KECTKOCTh MPYKUHBI, KOIPPUIIMEHT TPEHUsI CKOJIbKEHHUS, MeXaHu4ecKast paboTa U MOIIHOCTb,
4acToTa U Mepuo] KojJebaHui MaTeMaTHUeCKOTO M MPY>KMHHOTO MasTHUKOB, ONTHYECKasl Cuiia
cobuparomeid  JUH3BI, PAAUOAKTUBHBIA  (OH): IUJIAaHUPOBATh  HM3MEpPEHHUs, coOUpaTh
SKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIEAYS MIPEII0KEHHOW HHCTPYKIIUHY,
BBIYHCIISATH 3HAYCHUE BEJIMYMHBI U aHAIU3UPOBAThH MOJYyYEHHBIE PE3YIbTAThl C YUETOM 3aJaHHON
MOTPEIIHOCTH U3MEPEHUN;

e cOONMIOJATh MpaBWJIa TEXHUKUW Oe3omacHoCTH Tpu pabore ¢ 1abOpaTOPHBIM
000pyI0BaHUEM;

® pa3jMyaTh OCHOBHBIEC MPU3HAKHU U3YYEHHBIX (DU3MUECKUX MOJIENeH: MaTepralibHas TOUKa,
abCoIOTHO TBEPAOE TEJO, TOYSUHBIN HCTOYHUK CBETa, JIy4, TOHKAs JIMH34, [IJIJaHeTapHask MOJIENb
aToMa, HyKJIOHHAsI MOJIeJIb AaTOMHOTO SI/Ipa;

® XapaKTepU30BaTh MPUHIIUIIBI JCHCTBUS U3yYEHHBIX TPUOOPOB U TEXHHUUECKUX YCTPOUCTB
C OMopoil Ha WX omHMcaHus (B TOM YHUCIE: CIHIOMETP, JATUYMKHU MOJIOKEHUS, PACCTOSHUSA U
YCKOpEHHS, pakKeTa, O3XOJIOT, OYKH, MEepHCKol, (oToamnmapar, ONTHYECKHE CBETOBOJPI,
CIEKTPOCKOIN, MTO3UMETp, Kamepa BuibcoHa), HCMONB3ys 3HAHUS O CBOMCTBaX (U3UUYECKUX
SIBIICHUN ¥ HEOOXOAUMBbIE (PU3UYEeCcKre 3aKOHOMEPHOCTH;

® ICIIOJIb30BAaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKHX YCTPOUCTB,
U3MEpPUTENBHBIX MPUOOPOB W TEXHOJOTMYECKHX TMPOIECCOB TMPHU PEIICeHUH y4eOHO--
MPAKTUYECKUX 33/1a4, ONTUYECKHE CXEMBI JJISl TIOCTPOEHUS M300paKEHUH B MJIOCKOM 3epKaye U
coOuparoreii TuH3e;

® IPUBOJUTH TMpPUMEPHl (HAXOAWTh WH(GOPMALMIO O TpHUMepax) MPAKTUIECKOTO
UCTOJb30BaHUs (PM3NYECKUX 3HAHHMI B TIOBCEJIHEBHOW >KU3HU sl o0OecreyeHnus 0e30MacHOCTH
npu OOpallleHuH ¢ MPUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3I0POBbI U
COOJIIOJICHHUS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKaIOLIeH cpene;



® OCYIIECTBIJIAITh TNOUCK uHpopManmuu (usndeckoro coaepxkanus B HVHTepHere,
CaMOCTOSITENIBHO ~ (OpMYNIHPYsl  MOWUCKOBBIM  3ampoc, HAXOAWTh TYyTH  OMPEICIICHUs
JOCTOBEPHOCTH IMOJy4eHHOH MH(pOpMAIMKM HA OCHOBE MMEIOLIUXCS 3HAHUNA U JIOTIOTHUTEIHLHBIX
UCTOYHUKOB,;

® [CII0JIb30BaTh INPU BBINOJHEHUU YYEOHBIX 3a/laHUil HayyHO--TIONYJISIPHYIO JUTEpaTypy
(U3HYECKOTO COJCpXKaHUS, CIPABOYHBIC MAaTepUANIBI, pecypchl cetd HHTEepHET, BIIANCTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHGOpMAIMM W3 OJHOW 3HAKOBOU
CHCTEMBI B IPYI'YIO;

® C03/1aBaTh COOCTBEHHBIE MICHMEHHBIC U YCTHBIE COOOIICHUS Ha OCHOBE MH(OpMAINH U3
HECKOJBbKHUX HWCTOYHHKOB (1)I/ISI/I‘I€CKOFO COACPpIKaHuA, Hy6JII/I‘IHO NpEACTaBJIATL PE3YJIbTAThL
HpOGKTHOﬁ HIJIIN I/ICCJIGI[OB&TCJIBCKOﬁ ACATCIIBHOCTH, IIPpAU OTOM TIPAMOTHO MCIIOJIb30BAaTh
M3YYEHHBIN MOHATUIHBIN anmapar u3y4aemoro pasjesna (pU3uKd U CONPOBOXKAATH BBICTYILJICHHUE
MPE3CHTAINEN C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Konrtpoabubl | IIpakTHyecku
n/n NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
e padoThI e padoTbl
pecypchl
Paszpnen 1. @usuka u e€ poJib B IO3HAHMH OKPY/KAIOLIEr0 MUpa
bu6mmoteka [IOK
1.1 (0)) - 2
H3HKa - HayKa O npHpoae https://m.edso0.ru/7f416194
bu6moreka [IOK
1.2 (6)) 2 1
HBMHCCKHE BEMITIHHIbL https://m.edso0.ru/7f416194
buo OK
1.3 EcrecTBeHHOHAayUHBIN METO TIO3HAHUS 2 1 ht?pgl;ll(;rf.eezzi.ru 17§416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUM BellleCTBA
2.1 CtpoeHne BellecTBa 1 bubmorexa OK
' P - https://m.edsoo.ru/7f416194
99 JBrykeHre u B3aUMOACHCTBUE YaCTHII 5 1 bu6moreka [IOK
' BEIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEILECTBA 2 bubmorexa HOK
' P H https://m.edsoo0.ru/7f416194
Utoro mo pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOAeliCTBHE TeJl
31 M 3 bubmuoreka [JOK
. XaHUYECK BIDKEHHU
© ceroe e https://m.eds00.ru/7f416194
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bubnuoreka [IOK

2 n 4
3 HEPLILA, Macca, IDIOTHOCTS https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
. .B 14
33 Cuna. Buet cun https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pasnen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 Masnenue. [lepenaua naBieHus: TBEPABIMU 3 bubnuoreka [JOK
' TeJIaMH, YKUIKOCTIMU U ra3aMu https://m.edso00.ru/7f416194
bu6moreka [IOK
4.2
flaperue xKiaKoCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 T™MOC(EPHOE JaBJIEHHUE 6 https://m.edso0.ru/7f416194
44 JlelicTBUE KUJIKOCTH U Ta3a Ha MOTPYKEHHOE B 7 bubnuorexa [JOK
' HUX TEJO https://m.edsoo0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Pabora u MOIIHOCTB. JHepPrus
bu6moreka [IOK
5.1 Pa6 3
aboTa H MOTHHOCTD https://m.edso0.ru/7f416194
5.2 IIpocTeie MeXaHU3MBI 5 bubmmorexa [IOK
' P https://m.edso0.ru/7f416194
5.3 MexaHnueckass SHEPTH 4 bubmmorexa [IOK
' P https://m.edso0.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
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OBIIEE KOJIMYECTBO YACOB ITO

I[MPOT'PAMME o8 3 12
8 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Konrtpousnsbie | [IpakTuyeckue
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
Paszgea 1. TensioBble siBjIeHUst
bu6moreka [IOK
1.1 i 7
(Tpoetiie i CBOHCTBA BEMecTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
SITIOBRIC HPORCCER > https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
51 DIIEKTPUYECKUE 3aps/ibl. 3apsSKECHHbIC TeJla U 7 1 bubnuorexa [JOK
' X B3aUMOJICVICTBUE https://m.edsoo.ru/7f4181ce
bub OK
2.2 [TocTosTHHBIN 3JIEKTPUUYECKUN TOK 20 1 7 h t?p::?/::;ii.ru I7f4181ce
bubmuoreka [JOK
2.3 M 6 1 1.5
ATHITHPIC ABIICHIA https://m.edsoo.ru/7f4181ce
2.4 DJIEKTpOMarHuTHasi MHIyKIHS 4 bubmmorexa IOK
' P She https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PeszepBHoe Bpems 3



https://m.edsoo.ru/7f4181ce
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OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm Kontposbubl | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTtejibHbIE
e padoThI padoThbI
pecypchl
Pazgea 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JBMKCHHE U CTIOCOOBI €T0 10 1 bu6moreka [IOK
' OTTHCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3 10 3
AKOHBI COxpaHemH https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJHBI
bu6mmoreka [IOK
2.1 M 0 7 3
CAHITCCIHE KOTCOAMHA https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2.2 M .3 8 1 3
CXAUITCCIHE BOTHBL. JBYK https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Paspen 3. DileKTpOMarHuTHOE MOJie M 3JIEKTPOMATHUTHBIE BOJIHBI
DIEeKTPOMAarHuTHOE MOJie U bubnmoreka [JOK
3.1 6 2
3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Hroro no pazneny

Pa3nen 4. CBeToBbIe IBJEHUA

4.1 3aK0oHEBI pacopoCTpaHeHUs CBETa 6 2 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2
JIMH3BI U ONITUYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4. P 2
3 a3NIo’KeHUE OeJIoTo CBETa B CIIEKTP 3 htts://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15
Paznea 5. KBaHTOBbBIE IBJICHUS
bu6moreka [IOK
51 Hcnyckanue v OTIonieHrne CBeTa aToMOM 4 1 https://m.edsoo.ru/7f41ada6
bu6moreka [IOK
52 (Tpoetiie aTOMHOTO 1pa 0 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 sl 7 1
FICPHBIC peaitii https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasnen 6. IloBTopurtenbHo-00001a01IMiA MOAY/Ib
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 5 bu6mmoreka [JOK
' Kypca ¢pu3uku 3a 7-9 kinacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie
Tema ypoka Konrtpoabubl | IIpakTHuyecku

n/n Bcero u3ydeHnus | oopa3oBaresibHbIe

e padoThI e padoTbl
pecypcsl

1 ®du3nka — Hayka o npupoje. SBnenus 1
TIPUPOTBI
DuU3NYECKUE SBICHUS 1
dusndeckre BeJINYUHBI U X U3MEPCHUE 1
Ypok-uccnenoanue "N3mepenne

4 TeMIepaTypbl MPU MOMOIIHU KUJTKOCTHOTO 1 1
TEpMOMETpA U AaTYMKa TeMIepaTypsl"

5 Mertoibl HaydHOTO NO3HaHus. OnurcaHue 1 bu6mmoreka [IOK
(bU3NIECKUX SIBICHHUH C TIOMOIIBIO MOIEIICH https://m.edsoo.ru/ff09f72a
Ypoxk-uccnenoBanue "[IpoBepka runoTesbl:

5 JAIbHOCTH MOJETA MIapuKa, MyIIEHHOTO 1 1
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBITIE
BBICOTA MycKa"

Crpoenue BemecTBa. OMNbITHI
7 P ’ 1 bubaunorexa [IOK
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
P P https://m.edsoo.ru/ff09fe0a
BEIECTBA
3 1 1 bubnuoreka [JOK
BIH)KEHHE YaCTHUIl BEIIECTBA
https://m.edsoo.ru/ff0a013e
Ypok-uccnenopanue «OnbITHI MO

9 HaOJII0/IEHUIO TETIJIOBOTO PACIIUPEHUS 1 1

ra3oB»



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

10

ArperaTHble COCTOSIHUS BEIIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUM BO/IBI.

bubnuorexa [JOK
1 ii;i?;:iiﬁgif;;?;ﬁ:::;?aqaﬂbHHe https:// m.edsci.ru/fanO378
12 Mexannueckoe BukeHue. PaBHomepHoe u bubnuorexa [JOK
HEpaBHOMEPHOE JIBIKCHHE https://m.edsoo.ru/ff0a05c6
bubnuoreka [JOK
13 Copocts. EAHHHILE CKOPOCTH https://m.edsi.ru/fanO?%
14 Pacuer myt 1 BpeMeHU ABUKEHUS Brbmiorexa LIOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuusi. Macca — Mepa HHEPTHOCTH TEN Eﬁgiﬁ;ﬁiiﬁﬁlﬁowc 10
16 IImoTHOCTE BemecTBa. Pacyetr Maccel 1 bu6mmoreka [IOK
o0beMa TeJa 1o ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa5‘I. paborta «OnpenencHue
IJIOTHOCTH TBEPAOTO TeJay
18 Pemrenue 3agay nmo reme "InoTHOCTE bu6mmoreka [JOK
BerecTa" https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepUCTHKa B3aUMOICHCTBUS
tein. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabota «3yuenue
20 3aBUCHUMOCTH pacTsbkeHus (aedopmariun)
MPYXUHBI OT MPUIOKEHHON CHITBD)
21 [[“IBnenue Tsrotenus. Cuia TKecTu
22| eve, Do v, Pessenne s 10 v Bumorera LLOK

"Cuna Tspoxkecta"”

https://m.edsoo.ru/ff0al778



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
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TsKecTH Ha Jpyrux IJlaHeTax.

bu6mmoreka [{OK

23
dusnyeckne XapakKTePUCTHKU TUIAHET https://m.edsoo.ru/ff0a1502
bubmmorexa [{OK
24 Nsmepenue cun. Junamomer
P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec Tema. HeBecomocth
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HalPaBJIEHHBIX 10 bubnuoreka [JOK
OJTHO¥ mpsiMoii. PaBHOIe#iCcTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme
"PaBHOnelicTBYyrOIIAsA crt"
28 Cuna tpenus u e€ Bupl. TpeHue B npupoae bubnuorexa [JOK
U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3ydenne
29 3aBUCUMOCTHU CHJIbI TPEHUS CKOJIBXEHUS OT bubmuorexa [JOK
CHJIBI JJABJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COTPUKACAIOLIUXCS TOBEPXHOCTEW»
30 Pemenue 3aay Ha onpeneneHue
PaBHOJEHCTBYIONICH CHIIBI
Pemenue 3agau no remam: «Bec tenay,
31 T'pad A SpaKere bu6mmoreka [JOK
«['paduueckoe nzobpaxkeHue cuim,
P up https://m.edsoo.ru/ff0alde0
«Cunbly, «PaBHOIGHCTBYIOIIAS CUIDY
KonTpombHas paborta no Temam:
39 «MexaHnueckoe JBIkeHuey, «Macca,
IUIOTHOCTBHY, «Bec Tenay, «'padudeckoe
n3o0paxenue cumy, «CHIIb
33 Hasnenue. CriocoObl yMEHbILICHUS U bubnuorexa [IOK

YBCINYCHHUA NaBJICHUA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

I[aBJIeHI/Ie rasza. 3aBUCHMOCTb JaBJICHHMA ra3a

bu6mmoreka [{OK

34 0T 00béMa, TeMIIEPaTYPhI https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHus TBEPABIMU TEIAMH, bubnuorexa [JOK
KHUJIKOCTSIMU U razamu. 3akoH Ilackamns https://m.edsoo.ru/ff0a25b0
36 JlaBneHue B )KUJKOCTHU U Tra3e, BEI3BAHHOE bubnuorexa [JOK
JEWCTBUEM CHJIBI TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3agau mo reme «J/laBnenue B bubnuoreka [JOK
KHUJIKOCTH U rase. 3akoH [lackas https://m.edsoo.ru/ff0a2826
bubnuorexa [JOK
38 Coobmaromrecs cocyzst https://m.edsci.ru/fanZQ?O
39 IManpaBnmrygeckuii mpece Bubnuorexa LIOK
https://m.edsoo.ru/ff0a3136
40 ManomeTtpsl. [TopuiHeBoit )KUAKOCTHBIN
Hacoc
41 AtMocdepa 3emit ¥ PUYUHBI €€ bubmuorexa [JOK
CYIIIECTBOBAHHMS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATMochepHOe 1aBlieHHE Et?g::j;:.eezzg).orﬁlﬁOaZ%a
43 N3mepenue armocdeproro naBneHus. OmpIT bubnuoreka [JOK
Toppuuesiu https://m.edsoo.ru/ff0a2da8
44 3aBHUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT bubnunoreka [JOK
BBICOTBI HaJl YPOBHEM MODSI https://m.edsoo.ru/ff0a2fc4
45 bapomerp-anepouns. ATMochepHoe bubnunoreka [JOK
JaBJICHUE HA Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgay o Teme " AtmocdepHoe
naBieHue"
47 JlelicTBHE KUJIKOCTH U Ta3a Ha bubmuoreka [JOK



https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

IIOTPYKEHHOE B HUX T€J0. ApXHUMEN0Ba

https://m.edsoo.ru/ff0a3276

cHIa
Jlaboparopnas padora «Omnpeneiacaue
48 a}; Z}O ep” . e”pc eif Ha bub6mmoreka [{OK
BBITAJIKUBAIOLIEH CHJIBL, NEHCTBYIOIIENH H
yio https://m.edsoo.ru/ff0a33fc
TEJO0, MOTPYKEHHOE B KHIKOCTbH)
JlabopaTopHas paboTa 1o Teme
49 «MccnenoBanue 3aBUCHMOCTH Beca TEJla B bubnuorexa [JOK
BOJIC OT 00bEMA MOTPYKEHHOM B )KUAKOCTD https://m.edsoo.ru/ff0a3514
YacTH TEJIay
50 0 bu6mmoreka [IOK
JIaBaHHE TEN
https://m.edsoo.ru/ff0a3a96
JlaboparopHas padota "KoHcTpynpoBaHue
o1 apeoMeTpa WIH KOHCTPYHUPOBAHUE JIOAKH U
omnpezaeneHue e€ rpy3onoabEMHOCTH"
Pemenne 3amau no temaM: «IlnaBanne
52 cynos. Bo3 \ oIlaBaHue», «/laBneHue bubamorexa LOK
B. IUIaBaHHUEy, «JlaBJIeHn
e yx B https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJN, )KUJIKOCTEH U Ta30B»
53 KontponbHas padoTa no Teme «JlaBienue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B»
bu6mmoreka [JOK
54 Mexanuueckas padota
P https://m.edsoo.ru/ff0a3f82
55 M E bubmuoreka [JOK
OIHOCTH. EMMHAIIEI MOIITHOCTH
m JMTHLL H https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoBanue "Pacuétr MOIIHOCTH,
pa3BUBAEMOM MPHU NOIBEME 1O JiecTHULE"
57 [Ipocteie Mexanu3Mmsl. Peruar. PaBHOBecue

CHJI Ha pbI4yare



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

Poruaru B Texuuke, ObITY U IPUPO/IE.

bu6mmoreka [{OK

58 Ha60pafopHa51 pabota «VccrenoBanue 0.5 htts.//m.edsoo.ru/ff0ad78e
YCIIOBU PAaBHOBECHUS PhIYaray
Pemenue 3agau no reme «YcioBus bubnuorexa [JOK

59
PaBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
Koaddumuent nonesnoro aercTeus

60 MexaHm3Ma. Jlabopatoprast pabora 0.5
«M3mepenue KII/] HakIOHHOM TIIIOCKOCTH

61 Pemenne 3agau o reme "Pabora, bubmmoreka [{OK
mormHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanunueckas sHeprus. Kunernueckas u bubnuoreka [IOK

62
MOTEHIHAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252

63 3aK0oH COXpaHEHUSI MEXaHUYECKON dHEPTUN Bubnuorexa LIOK

https://m.edsoo.ru/ff0a4360
YPOK-IKCIIEPUMEHT I10 TEME
"DKCEePUMEHTAIBLHOE OTPEICIICHUE

64 W3MEHEHHUS KHHETHYECKON 1 1
MOTEHIIMATILHON SHEPTUH MPU CKATHIBAHUU
TeJa M0 HAKJIOHHOM MJI0CKOCTH"

65 KounTponbnas pabora no teme «Paborta u
MOIIIHOCTb. DHEPTHs»

66 IToBTOpEHUE MaTepraia o TeMe bubnunoreka [JOK
"MexaHuueckoe aBuxenue" https://m.edsoo.ru/ff0a4dee6
[ToBTOpEHNE MaTepuaia Mo TEME

67 "Z[aBJ'IepHI/Ie TBépI[BII)X TeJ, )KUAKOCTEN U bubmmorexa [TOK

| ’ https://m.edsoo.ru/ff0a4ffe
ra3oB

68 [ToBTOpenue marepuana mo teme "Padora.

Mo1HOCTB. DHEprus"



https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

OBIIEE KOJIMYECTBO YACOB I10 68 3 12
I[MPOT'PAMME
8 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Kontpoasusl | [IpakTuyecku
n/n Bcero u3ydeHus | oopa3oBaresibHbIe
e padoThlI e padoThI
pecypchl
A el I
P https://m.edsoo.ru/ff0a5256
MTOATBEPIK ICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Moaenu TBEpAOTO, )KUAKOTO U 1 bu6mmoreka [IOK
ra3000pa3HOro COCTOSIHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHUE CBONCTB TBEPOTO, KUJKOTO U
4 ra3o00pa3HOro COCTOSIHUM BEIlecTBa Ha 1
OCHOBE TOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu
bu6mmoreka [JOK
5 K eTe 1
PHCTAILIHHECKHE 1t aMOPHBIC Tea https://m.edsoo.ru/ff0a5800
5 CmauuBaHue U KauJUISIPHOCTD. 1 bubnunoreka [JOK
IToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmMpeHue U cxKaThue 1 bubmuorexa IOK
P P https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBs3b TeMIepaTyphl CO 1
CKOPOCTBIO TETJIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sHeprus. CriocoObl H3MEHEHHs 1 bubnuorexa [IOK



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

BHYTPEHHEHN HEPruu

https://m.edso0.ru/ff0a5c60

bu6mmoreka [{OK

10 B eriomnepeaa
HABL TeTIOTEpenasii https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepe "[Tpa ecKoe
11 Hfﬂ:ﬂ:S:B(la),HII)/ICH’II“I;ﬂHOBIE)IXK:::ﬁCfB BEIIIECTB bubmorexa HOK
5 | https://m.edsoo.ru/ff0a65c0
Y MaTepHUasoB B IEJISIX YHEPTOCOSPEIKEHUS
12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIIOEMKOCTE https://m.edso0.ru/ff0a6976
13 VYpaBHeHUE TEIUIOBOTO OajiaHca. bubnuorexa [JOK
TermnooOMeH 1 TEII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
Jlaboparopnas padora "HccinenoBanue
14 SIBJ'IeIfI/I;IF TEEJ‘IE(E%M@EI& pu :Mlelml;:apllmn bubmmorexa LOK
. . P " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOU M TOPSTYEH BOJIBI
Pacuer xonmnyecTBa TEILIOTHI,
15 HEOOXOUMOTO JJII HarpeBaHus Tejaa 1
BBIJICISIEMOTO UM TIPH OXJIAXKICHUH
JlaGopaTtopHas pabota "OnpeneneHue bubmuoreka [JOK
16 .
yIIeIbHOM TEIUIOEMKOCTH BemecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeJabHas TEIoTa bu6mmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBnenue u oTBEpAEBAHUE
18 KPUCTAIIMYECKUX Egn VaenbHas TemioTa bubmorexa HOK
P ihde https://m.edsoo.ru/ff0a71d2
IUIABJIEHUS
19 JIabopatopHas pabota "OnpeneneHue bubnuoreka [IOK
YIEIBbHOM TETUIOTHI IUIaBJICHUS Jibjaa" https://m.edsoo.ru/ff0a72fe
20 ITapooGpazoBaHue U KOHJEHCALHSL. bubnuorexa [IOK

Hcnapenue

https://m.edsoo.ru/ff0a740c



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
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

21

Kunienue. Y nenbHas temiora
napooOpa3oBaHUs U KOHJICHCAITHH.
3aBHCHMOCTb TEMITEPATYPhI KUTICHUS OT
aTMOC(EepHOTO TaBICHHS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0a786¢

22

Bnaxxnocts Boznyxa. JlabopaTopHas pabota
"Onpenenenre OTHOCUTEILHON BIAKHOCTH

BO3IyXa"

bu6mmoreka [{OK
https://m.edso0.ru/ff0a7628

23

Pemenue 3a1a4 Ha onpeesieHne BIa)KHOCTH
BO3JlyXa

24

[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.
[TapoBas TypOuHa. JIBuratenp BHyTPEHHETO
CropaHus

25

KII[ TermoBoro auratens. TernmoBeie
JBUATATENH U 3aIIUTa OKPYKAIOIIEH Cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEeHMsI U MTPEeBPALLEHHS SHEPTUN
B TEIUIOBBIX IpoLieccax

27

[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
"TermnoBble sIBIcHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BeecTa"

bu6mmoreka [JOK
https://m.edso0.ru/ff0a83f2

28

Kontponbhas padoTa no teme "TemioBbie
sBiieHUs. VI3MeHeHue arperaTHbix
COCTOSIHMH BeriecTBa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTtpusanus Ten. J[Ba poga
AIIEKTPUYECKHX 3aPSI0B

30

VYpok-uccienosanue "OnexkTpusanus Tel
MHIYKIHEH U TIPU CONPUKOCHOBEHUH"

31

B3aumoneicTBue 3apspKeHHBIX Tell. 3aKOH
Kynona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4



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
https://m.edsoo.ru/ff0a87e4

OnexTpuueckoe nojue. HampsokeHHOCTh

32 ANEKTPUYECcKOro moJs. [IpuHImn bubmmorexa LIOK
p - pui . https://m.edsoo.ru/ff0a8a0a
CYIIEPIIO3UIINH YICKTPUUCSCKUX TTOJICH
33 Hocutenu anekTprudeckux 3apsioB.
DOneMeHTapHbIi 3apsa. CTpoeHue aroma
34 [IpoBOJHUKY U TUANIEKTPUKU. 3aKOH bubnnorexa [JOK
COXpaHEHHS AIIEKTPUUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3aga4 Ha npUMEHEHUE CBOMCTB bubnuorexa [JOK
AIIEKTPUUYCCKHX 3apPS/I0B https://m.edsoo.ru/ff0a90cc
One €CKHH TOK, yCIIO ero
I
T i https://m.edsoo.ru/ff0a95a4
AIEKTPUIECKOTO TOKA
37 JlelicTBUS SJIEKTPHUYECKOTO TOKA bubmmorexa LOK
P https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JleiictBue
38 ANEKTPUYECKOTO TI0JISI HA IPOBOTHUKHU U 1
JUAIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B METaJlIaX, JKUAKOCTAX bu6mmoreka [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIE YacTU
41 Cuna toka. JlabopatopHas pabota 05 bubnunoreka [JOK
"H3MepeHue u peryiupoBaHue CHITbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
6) .B .
T e .
PaTOPHaA b ,P ' https://m.edsoo.ru/ff0a9e14
pEryIUpOBaHUE HATIPSIKEHUS
43 ConpoTuBieHNE MPOBOAHUKA. Y IETBHOE bubnunoreka [JOK

COIIPOTUBJICHUEC BCIICCTBA

https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738

JIaboparopHas paboTa "3aBHCUMOCTh
AIIEKTPUYCCKOTO COMPOTUBIICHUS

bu6mmoreka [{OK

44
MPOBOJHUKA OT €r0 JUTHHBI, IJIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUs U MaTepuana”
3aBUCUMOCTD CHJIBI TOKA OT HAIIPSHKEHUSI. bubnuorexa [JOK
45
3akon Oma Jis yyacTka Iernu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnast pabdorta "HccienoBanue
46 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 bubnuoreka [JOK
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpsHKeHus Ha pe3uctope”
47 [TocnenoBarenpbHOE U APAILIEIEHOE
COCJIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabdota "IIpoBepka mpaBuia
48 CJI0KEHUS HANPSHKEHUM MpH bubmuorexa [JOK
MOCJICIOBATEILHOM COCTMHCHHH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
Jlaboparopnas pabota "IIpoBepka npasuiia
49 paTopHai p poBepia Ip bu6mmoreka [JOK
JIS1 CHJTBI TOKA TIPY TTapaJIICTIbHOM
! prap | https://m.edsoo.ru/ff0aadle
COCIIMHEHUU PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma bu6mmoreka [JOK
JUISL Pa3IMYHOTO COCIMHEHHUS ITPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaGoTa 1 MOITHOCTH JIEKTPHUUECKOTO TOKA. bubmmoreka [IOK
3akoHn [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
59 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
paboThI U MOILITHOCTH 3JIEKTPHUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUUYECKUe IeNH U MOTPEeOUTenn
P N . P bubnmuoreka [JOK
53 3NIeKTpUYEeCcKOi 3Hepruu B ObITy. KopoTkoe

3aMbIKaHHUC

https://m.edsoo.ru/ff0ab660



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660

[ToaroToBKa K KOHTPOJLHOU PabOTE MO TEME
"DnekTpuueckue 3apsaabl. 3apsLKeHHBIE Tela

bu6mmoreka [{OK

54 N N
U UX B3auMoaecTBUs. I10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUUECKUH TOK"
KoHnTponabHas pabora no teme
55 "DnekTpuueckue 3apsaabl. 3apsLKeHHBIC Tea bubnuorexa [JOK
U UX B3auMoieicTBUs. [10CTOSTHHBIN https://m.edsoo.ru/ff0abea8
ANEKTPUYECKUH TOK"
56 ITocTosTHHBIE MarHuTHI, UX B3aUMOJICHCTBIIE
57 Ypok-uccnenoanue "N3ydeHne nonei 1 bubnuorexa [JOK
[MOCTOSIHHBIX MAarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe 1nojie. MarauTHoe nose 3eMIu | bu6moreka [IOK
€ro 3HaYeHHe I )KU3HU Ha 3emile https://m.edsoo.ru/ff0acOba
OnrsIT Opcrena. MarautHoe noJje
59 P M bu6mmoreka [IOK
9JIEKTPUYECKOro Toka MarHuTHOE 10JIe
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKA C TOKOM
IIpuMeHeHMe PEKTPOMArHUTOB B TEXHUKE.
60 Hp6 5 P " . 05 bu6mmorexa LIOK
aboparopHas padota "H3ydyenune nericTBUs .
PATOPHaA P i \ https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO T0JISI Ha MPOBOIHUK C TOKOM
DIEeKTPOABUTATENH IOCTOSTHHOTO TOKA.
Hcronp30BaHue 3JIEKTPOABUTATENEH B
61 B p bu6mmoreka [JOK
TEXHUYECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
yerp Y P P https://m.edsoo.ru/ff0ac86¢c
JlaboparopHas pabota "KoHcTpynpoBaHue u
u3ydeHue paboThl AeKTpoBUraTens"
62 OmnbiTel @apazest. 3aKOH 31EKTPOMarHUTHOM
nHaykuuu. [Ipasuno Jlenna
63 OnektporeHepatop. CrocoObl MOTydeHUS

BHGKTqueCKOﬁ OHCPTIUH. BJICKTpOCTaHI_[I/II/I



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

Ha BO300HOBJIIEMBIX HCTOYHUKAX SHECPruu

[TonroToBka K KOHTPOJIBHOH paboOTe MO TeMe

64 |, ; 1
DJNEeKTPUYECKUE U MAaTHUTHBIC SIBICHUS
65 KoHnTponabHas pabora no teme 1 bubnuorexa [JOK
"JJeKTPUYECKUE U MATHUTHBIC SIBIICHUS" https://m.edsoo.ru/ff0acb14
66 [ToBTOpenue marepuana no treme "TeroBbie 1 bubnuorexa [JOK
SBJICHAS " https://m.edsoo.ru/ff0acc5e
[ToBTOpEHUE MaTepuana o TeMe bubnnorexa [JOK
67 . . 1
"TIOCTOSIHHBIH AIIEKTPUUSCKHIA TOK" https://m.edsoo.ru/ff0acdc6
68 [ToBTOpEHME MaTepuaa 1o Teme 1
"MarauTHbI€ SBICHUSA"
OBUIEE KOJIMYECTBO YACOB I10
M 68 14.5

I[TPOTPAMME



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

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Jara
Tema ypoxa Kontpoubnbie | [lpakTnyeckune o0pasoBaTebHbIE
n/n Bceero U3yYEeHUs
padoTsI padoThbI pecypchl
1 Mexanunueckoe aBuxenue. MarepuanbHas 1
TOYKA
Cucrema orcueta. OTHOCUTEIILHOCTh bubnuoreka [JOK
2 1
MEXaHHYECKOTO JTBHKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE OJIMHEWHOE eHHe 1 bubmmorexa LIOK
BHOMEPHOE TMPSMOJTMHEHHOE IBIKECHU
P P A https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEWHOE ABUKEHUE. 1
CpenHsiss ¥ MTHOBEHHAsI CKOPOCTh
5 [IpsmonuHeliHOe PaBHOYCKOPEHHOE 1 bubmuorexa [JOK
JBMKEHHUE. Y CKOPCHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHHS. ['paduk 1
CKOPOCTH
JlaGopaTtopHas pabota "OnpeneneHue
7 PATop . P e . 1 1 bu6mmoreka [JOK
CKOPEHHUS Teja MPU PaBHOYCKOPEHHOM
YEROP PP . YOrop . https://m.edsoo.ru/ff0adb18
JBUKEHHH 110 HAKIIOHHOW TJIOCKOCTH
8 CobOoauoe nagenne ten. OneITel Nannnes 1
PaBHOMepHOE ABIKEHHE IO OKPYKHOCTH.
9 N P A 5 pJ}?K . 1 bubmuoreka [JOK
epuoJ 1 yacToTa oOpamieHus. JInneitHas u
pHOA patt https://m.edsoo.ru/ff0ael76
yTI0Basi CKOPOCTH
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
11 Ilepselii 3akoH HproToHa. BekTop cuibl 1 bubnuoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

https://m.edsoo.ru/ff0ae612

12 Bropoit IiaKOH Herorona. bubnuorexa [JOK
PaBHOzelcTBYOMIAsK cuita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon Herotona. Cynepno3unus cui ﬁﬁi?/ﬁi%iiﬂi/mae 982
14 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB bubnuorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka ﬁ;fi?/?r::;icﬁ)(.)rllj/maecﬂ
16 Pemenue 3agau no reme «Cuma ynpyroctm»
17 JlabopaTtopHnas pabota «OnpeneneHue bubmuorexa [JOK
KECTKOCTH MPYKHHBD» https://m.edsoo.ru/ff0aee28
bubnuoreka [IOK
18 Cnra Tperis httDs://m.edsg).ru/fanf738
19 Pemenue 3agau mo reme «Cuiia TpeHUSD bubmorexa [IOK
https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
K03 PHIIHEHTA TPEHUSA CKOIBKEHHUS" https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no teMme "3akoHsl HeroToHA. bu6mmoreka [JOK
Cuna ynpyroctu. Cuina tpeHus" https://m.edsoo.ru/ff0afh8e
29 Cuna TAKeCTU U 3aKOH BCEMUPHOTO bubnunoreka [JOK
TATOTEHHUS. Y CKOpEHHE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBukeHne Texa BOKpyr
23 rpaBUTAMOHHOTO IeHTpa (ComHeyHas
cucrema). ['amaktuku"
24 Pemenue 3amau no teme "Cuia TSDKECTH U bu6mmoreka [JOK

3aKOH BCEMHUPHOTO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMHUYECKast CKOPOCTb.

bu6mmoreka [{OK

25
HeBecomocTh 1 eperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuasbHON TOUKHU.

26 AbcomotHO TBEpIOE Teno. PaBHOBecHe bubnuorexa [JOK
TBEPJIOTO TeJa C 3aKPEIUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpallleHUs

27 MowmeHT cuisl. LleHTp TsKECTH

28 Pemenne 3agau mo teme "MOMEHT CHJIBI. bubmmoreka [IOK
Llentp TspKecTH" https://m.edsoo.ru/ff0b02b4
I1 i pab

| et e

N A .\ ’ https://m.edsoo.ru/ffob0408
BzaumoneiicTBue Ten
K 0
o |y o o e
N 8 ., ’ https://m.edsoo.ru/ff0b06ec
BsauMonelicTBue Te
141 Y .3
I
P yabed. SHPyT https://m.edsoo.ru/ff0b07fa
HEYIpyroe B3auMo/JielicTBIe

32 Pemenue 3aga4 no reme "3akoH COXpaHEHUS bu6mmoreka [JOK
ummynbca' https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeakTuBHOE IBMKEHHE
B IIPUPO/JIC U TEXHUKE"

34 Mexannyeckasi paboTa U MOIIIHOCTb Bubmiorexa LIOK

P B https://m.edsoo.ru/ff0b0a84

35 PaboTa cuibl TSDKECTH, CUITbI YIPYTOCTH U bubnuoreka [IOK
CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8

36 JIabopatopHas pabota «Onpezaenenne



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

paboTHI CUJIBI TPEHHSI TPU PABHOMEPHOM
JBAYKEHHUHU TeJla 110 TOPU30HTAIIBHON
ITIOBEPXHOCTH»

CBsi3b 2Hepruu u padoTsl. [loTeHmansHas

37
SHEprus
38 Kunernueckas sneprus. Teopema o bubnuorexa [JOK
KAHETUYECKOW YHEPrHH https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUsI PHEPTUU B MEXAHUKE
JlabopaTtopHas pabota «3ydyenne 3akoHa bubnuoreka [JOK
40
COXpaHEHHSI SHEPTUI» https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHE U €TO bu6moreka [IOK
XapaKTePUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue koyieOaHus. BeiHyK1eHHbIE bubmuorexa [JOK
konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuuecKkuii ¥ pYy>KHHHBIA MasiTHUKA
VYpok- 3
| e Qoo s
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpaiieHue SHEPTUX IPU MEXAHUIECKUX
KOJICOaHUX
JIab 0 O
46| uacroms n nepiozs koG npyscoro bimorera LLOK
pHoA by https://m.edsoo.ru/ffOblaec
MasiTHHUKA
JIab 0 IT
47| nesammcmoern nepioss koreGaumi pysa biorera LLOK
pHoA py3a, https://m.edsoo.ru/ff0b197a
MO/ABEIIEHHOTO K HUTH, OT MaccChl Tpy3a»
48 Mexanndeckre BoHbI. CBOMICTBA bu6mmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

MECXaHUYCCKHUX BOJIH. HpOI[OHLHBIe u
MONCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koH(pepeHmus "MexaHUu4eCKIe BOJTHBI

49 . ~ n
B TBEpIoM Teie. CelicMUYecKre BOTHBI
50 3ByK. PacnipocTpanenue u oTpakeHHe 3ByKa
51 Ypoxk-uccnenosanue "Habmronenune
3aBMCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"
59 I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKHI1 pe30HaHC
Ypoxk-koudepenius "YabTpa3sByK U bubmuorexa [JOK
53 "
UH(pa3BYK B IPUPOJIC U TEXHUKE https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
0 | P y P Bu6nmotexa LIOK
aKOHBI COXpaHEeHUs. MexaHn4yeckue
P . https://m.edsoo.ru/ff0b25f0
KoJIeOaHUs U BOJTHBI
KonTtponbHas padoTa mo Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4YecKue KojeOaHus u
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubnuorexka [JOK
DJIeKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa AIIEKTPOMATHUTHBIX BOJH
Ypok-koupepennus "Llkana
58 AJIEKTPOMArHUTHBIX BOJIH. Mcnonbp3oBanue bubnunoreka [JOK
3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM https://m.edsoo.ru/ffOb2fe6
cBsa3u"
VYpoxk-uccnenopanue "M3yueHue cBONCTB
P i bubnuoreka [IOK
59 AIIEKTPOMArHUTHBIX BOJIH C TIOMOIIIBIO

MoOuIBbHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6c



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Pemenune 3amaq Ha OMpCACIICHUC YaCTOTHI U

60
JUTMHBI 3JIEKTPOMArHUTHOM BOJTHBI
61 DneKTpoMarHuTHas IpUpoja CBETa. bubnuorexa [JOK
CxopocTh cBeTa. BosHOBBIE CBOWCTBA CBETA https://m.edsoo.ru/ff0b31d0
Hcrounuku cBeta. IIpsamoauHeiiHoe
62 aCTPOCTPaHEHUE C Ie) a. 3aTtme Connima bubmmorexa LIOK
MpoCTpaHeHue cBeTa. 3aTMeHus CoJIHII
pacrpoctp https://m.edsoo.ru/ff0b3658
n JIyHb1
3aKkOoH OTpaKeHHs cBeTa. 3epkana. Pemenue
63 3ana ap CHCHHE 3aKO pa OTpaxe bubmmorexa LIOK
Ja4 Ha MPUMEHECHHE 3aKOH JKEHUS
P P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienne cBera. 3aKOH MPEIOMIICHUS bubmuorexa [JOK
64
cBeTa https://m.edsoo.ru/ffOb3aea
[TotHOE BHYTpEHHEE OTPAKCHHE CBETA.
65 Hcnonszo ZTpe 0 OIZ) €HHETO Bubnuorexa LIOK
MOJIb30BaHKE MTOJTHOTO BH HHET
yip https://m.edsoo.ru/ff0b3c5c
OTPaKEHHUS B ONITUYECKUX CBETOBOAX
JlabopaTtopHnas pabdorta "HcciaenoBanue
66 3aBHCHMOCTH yIJIa MPEIOMIICHHS CBETOBOTO
Jyda OT yIJia MMaJIeHUus Ha TpaHulle "Bo3ayX-
crekiao""
Ypok-koHpepennus "Hcnons3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
68 I 0 bubnuoreka [JOK
nH3bL. ONTHYECKAsT CUJIA JTMH3bI
https://m.edsoo.ru/ff0b3f2c
69 I 5 . bubmuoreka [JOK
OCTpOEHHE U300PKCHHH B JIMH3aX
P P https://m.edsoo.ru/ff0b444a
70 JIabopatopHas pabota "OnpeneneHue bubnuoreka [IOK

(hOKYCHOTO PacCTOSTHUS M ONTHYECKOM CHIIBI

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

coOuparoreii JTUH3bI"

Ypok-koHpepermus "OnTuyeckre TUH30BbIC bubnuorexa [JOK
71
npuboper" https://m.edsoo.ru/ff0cOa7e
72 ['ma3 kak onruyeckas cucrteMa. 3peHue Bubnuotexa LIOK
P https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepennus "Jledexts 3penus. Kax
COXpaHUTh 3peHue"”
P 0 .0
74| Husorows. Caosertne cnexpamitu useron biiorera L1OK
' P B ' https://m.edsoo.ru/ff0c0f4c
Hucnepcus cBeta
JlabopaTtopHnast pabota "OMBITHI 1O
75 pa3IoKEHUI0 OEJIOTo CBETa B CIIEKTP U bubmuorexa [JOK
BOCIIPUSATHIO [[BETA IPEJAMETOB MPH UX https://m.edsoo.ru/ff0cOe2a
HaOIIOCHUH Yepe3 IIBETOBBIC (PHIIHTPHI"
Ypok-npaktukym "BosiHOBBIE CBOKCTBA
76 CBeTa: ucrepcusi, MHTephEpeHITUS U
mudpakaus”
77 OmnbiTel Pe3epdopaa v mianeTapHast MOJIETb bubnuoreka [JOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Monens aroma bopa
79 Hcnyckanue U MOrJoneHNe CBeTa aTOMOM. bubnnorexa [JOK
KBantbl. JIuHelHvaTbie CIIEKTPBI https://m.edsoo.ru/ff0cl44c
80 Ypok-npaktukym "HabmoqeHue cnekTpoB bubnunoreka [JOK
ucIycKaHus" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUJIBI Bubmorexa LIOK
A A https://m.edsoo.ru/ff0c1672
82 Crpoenune atoMHoro sipa. Hyknonnas bubnuoreka [IOK



https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672

MOJIeJb https://m.edsoo.ru/ff0c18ac

83 PannoakTuBHBIC IpeBpanicHust. 30ToOIbI bubmorexa HOK

https://m.edsoo.ru/ff0clal4

84 Pemenue 3amau o teme: "PannoakTuBHBIC bubmmoreka [{OK
npeBparieHus " https://m.edsoo.ru/ff0clb4a

85 [Tepwon momypacmana

86 Ypok-koHpepenius "PagnoakTuBHbIE bubnuorexa [JOK
U3IYYEeHUS B IPUPOJIE, MEIUIHMHE, TEXHUKE" https://m.edso0.ru/ff0c2126

87 SnepHble peakiyy. 3aKOHbI COXpaHEHUs bubnuorexa [JOK
3apsiZIOBOTO U MacCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58

88 DHeprus CBsI3U aTOMHBIX sA1iep. CBA3b MACChI bubmuorexa [JOK
U SHEPrUU https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau mo reme "Anepubie peakun"

90 Peakuuu cuHTe3a U ieneHus sSaep. bu6mmoreka [IOK
Wctounuku saeprun CoJHIIa U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "SAnepHas sHEpPreTUKA.

91 JlelicTBUA paIMOAKTUBHBIX U3JIYYEHU HA
JKUBBIE OpraHu3Mbl"

[ToaroToBka K KOHTPOJIBLHON paboTe 1Mo Teme

92 "DJIeKTPOMAarHUTHOE TOJIE. bubnnoreka [JOK
DJEeKTPOMArHUTHBIC BOJHBI. KBaHTOBBIC https://m.edsoo.ru/ff0c223e
sBIeHUS"

KounTpombHas pabora no Teme
93 "DIeKTpPOMAarHUTHOE TOJIE.
DNeKTpOMarHUTHbBIE BOJHBL. KBaHTOBBIE
siBIeHUS"
94 IToBTOpEHNE MaTepuaa 1o Teme bubnuoreka [IOK



https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

"Bzaumoaeiictsue ten"

https://m.edsoo.ru/ff0c245a

95 IToBTOpenue marepuana no teme "TeroBbie 1 bubnuorexa [JOK
nporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOopenue marepuana no teme "KIIJ] 1 bubnuorexa [JOK
TEILUTOBBIX JBUTATEICH" https://m.edsoo.ru/ff0c2a22
el
. https://m.edsoo.ru/ff0c2b30
AJIEKTPOYCTAHOBOK
98 [ToBTOpenue marepuana no teme "CBeTOBBIE 1 1 bubnnorexa [JOK
sIBIICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue marepuana o reme "3akOHbI 1 bubnuoreka [IOK
COXpaHEHHs B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 | IToBTopenue mo Teme "Konebanus u BOIHBI" 1 ]f?tI/tISJsI:I;I/(r)rT\.eeI;asi(.)rI:/ffOCZe 82
101 [ToBTOpenune marepuaina mno teme "CBEeTOBbIE 1 bubnuorexa [JOK
sIBIICHUA" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue marepuaia no treme "KBantoBas 1
u snepHas ¢puzuka”
OBIIEE KOJIMYECTBO YACOB I1O0 102 97

I[TPOTPAMME
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YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA3OBATEJIBHOI'O
MMPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI )51 YYEHUKA

» Ousmka, 7 kmacc/ Ilepprmkma W.M., HBanoB A.WM., AxnuoHepHOE OOIIECTBO
«M3parenscTBO «IIpocBemenne»

» Ouszuka, 8 xiace/ [epermkua A.B., OOmIeCTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«IPODAy; AkmonepHoe ob6mectBo «M3narensctBo «lIpocBemenuer»

» Ousznka, 8 xiace/ [epermkua A.B., OOmIECTBO ¢ OrpaHUYEHHONW OTBETCTBEHHOCTHIO
«3marenbcTBO «IK3aMEH»

» ®usuka, 7 xnacce/ Ieppimkua A.B., O0mecTBo ¢ OrpaHU4eHHONW OTBETCTBEHHOCTHIO
«3marenbcTBO «IK3aMEH»

» ®usuka, 7 xnacce/ Ieppimkua A.B., O0mecTBO ¢ OrpaHMUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AkimonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

» ®usuka: 8-i kinacc: 6a30BbIN ypoBeHb: yueOHUK, 8 kiacc/ Ileppiukun M. M., MBaHOB
A. U., AxumonepHoe o6miectBo «M3narensctBo «lIpocBemenne»

» ®usuka: 7-i1 knacc: 6a30BbI ypoBeHb: yueOHUK, 7 kiacc/ Ileppimkun V.M., MBaHos
A.N., AxumonepHoe o6mectBo «M3marensctBo «lIpocBemenner

» ®usuka: 9-i kacc: 6a30BbI ypoBeHb: yueOHUK, 9 knacc/ Ileppimkun U. M., I'yTHuk
E. M., HBanmoB A. W., Ilerpoa M. A., AxkmnuoHepHoe obmectBo «M3maTenscTBO
«IIpocsemenue»

METOIUYECKHUE MATEPUAJIBI 1JISA YYUTEJIA

Kabapaun O. @., Opynos B. A. ®usuka. Tectrl. 7-9 knaccel.: YueOH.-MeTo . TTocodue. —
M.: dpoda, 2000. — 96 c. um.

Kpusuenko U. B. CoopHuk 3ama4 u Borpocos 1o ¢usuke 7 kinacc. — Kypck, 1999

Jlykammk B. . COopHuk 3a1a4 o ¢usuke: Y4ued mocodue st yqammxces 7-9 ki1. cpen.
K.

Jlykammk B. 1. ®usndeckas onmMnuana B 7-9 kinaccax cpeaneit mkossl: [locodue s
yUaIIXCA.

MunbkoBa P. JI. Tematndeckoe u moypo4yHoe IUTaHMpOBaHuE 1Mo (uszmke: 7-i ki.: K
yueOHuky A. B. Ileppimkuna «®usuka. 7 knacen/ P. JI. MunbskoBa, E. H. Ilananotn. — M.:
Oxk3amen, 2003. — 127 c. uiL

COopHUK HOPMATUBHBIX JOKyMeHTOB. ®u3uka./coct. . /. JInenpos, A. I'. ApkanseB. —
M.: Ipocda, 2007 . -207 c.

Junaktudyeckue kapTouku-3ananus M. A. Ymakopoit, K. M. YmakoBa, 1uaaKkTuueckue
marepuansl 1o ¢usuke (A. E. Mapon, E. A. Mapon), tectel (H K. Xannanor, T. A.
XaHHAHOBA).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

http://physica-vsem.narod.ru/ Omnucanus caMOAENbHBIX TPHOOPOB, pacckasbl 0 (HU3MKAX
n ¢usuke. KoHuenumum mnpenomaBaHus (HU3MKM B KiaccaX TI'yMaHUTapHOH OpHEHTAIIWU.
OmnurcaHust TPOCTHIX SKCIEPUMEHTOB. Vien 1i1st MpoBeIeHNsT HHTEPECHBIX YPOKOB.

http://c1ass-fisika.narod.ru/ CoOpaHbl MaTepuaibl MO TeMaM, H3y4aeMbIM B Kypce
MKOJIbHOU (pusuku. [IpuBeneHbI ONMMCaHus POCTHIX ONBITOB. OTBETHl HA MHOTHE «IIOYEMY?».
Becenas ¢usuka. Kuura «3anumarensnas ¢puzuka» 5. U. [lepensmana.



http:// physics03.narod.ru/index.ntm Hosoctu, crateu, mokiansi, (akrtel. OTBETHI Ha
MHorHue «mouemy?». HoBoctu ¢u3uku n kocmMoHaBTHKH. Dusndeckue paspieyeHus. Ousnka
¢doxycoB. Du3MKa B TUTEpATypeE.

http:// physics /nad.ru/ physics/htm JlecsTh aHuMarmii 10 OCHOBHBIM pasjieiaM (pU3HKH.

http:// physics-regelman.com/ O6yuaromue Tectsl o ¢usuke B. W. Perenbmana.

http://demonstrator. narod.ru/cont/html Omnucanue MHTEPECHBIX MPOCTHIX OIBITOB IO
¢busuke.

http://e1kin52.marod.ru/ Ilone3nas uHpopMaims O (QU3MKE U €€ CBA3H C JPYTUMH
oTpacisiMu 3HaHUH. Pu3uka U MeauuuHa. Ousuka u nol’sus. dusuka B noxojae. CrapuHHbIE
3anaun. HeoObrunble sBinennsa. Hapoanas mynpocts. Caiit yuurens B. U. Enpkuna.

http://www.scientific.ru/ index.html M3noxxenne caMbix WHTEPECHBIX HAYYHBIX CTATEH,
OIyOJIMKOBAHHBIX B Pa3JIMYHBIX HAYYHBIX JKypHAJIAX.

http://www.pereplet. ru/nauka/ HoBoctu u3 Mupa HayKu ¥ TEXHUKH.

http://kvanr.info/  Hayuno-nomynsipublii  QU3MKO-MaTeMaTHYECKUH  KypHAI IS
IIKOJIBHUKOB «KBaHT»

http://www.potential.org.ru/bin/view/Home/WebHome XXypnan no ¢usuke, MaTeMaTHKe
1 uH(pOpMaTUKE Ui CTAPUIEKIACCHUKOB U YYUTENEH.

http://www.krugosvet.ru/ science.htm IloapoGHOe OOBSICHEHHE HAYYHO-TEXHUUYECKUX
TEPMHUHOB U MOHSITHUH.

http://dic.academic.ru/searchall.php Camsbie pa3nudnbIe CI0BapH U SHIUKIONCINH.

vsm.host.ru. DToT caiiT MOCBSIIEH POCCUHCKON KOCMOHABTUKE, €r0 MPHHIMI - "JTydiie
OJIMH pa3 YBUJETb, YEM CTO pa3 yciblmate". 3neck Bol Haiinere dotorpaduu (B TOM uuncie
JIOBOJILHO PEJKHE), CXEMBI, U, CaMOe TJIaBHOE - 00BEMHBIC MOJICITH KOCMHUUYECKHX anapaToB U
CTapTOBBIX KOMILICKCOB.

www.nsu.ru/materials/ssl/text/encyclopedia Ha cTpanumax sHIUKIONEIWH OTPOMHOE
KOJIMYECTBO KJIACCU(HUIIMPOBAHHBIX CCHUIOK Ha pa3iudHbie pecypchl. PyOpuka «OOiue
(bu3UYecCKue PEeCypCchl COMEPKUT CCHUIKM Ha (U3MUYECKHe OOIIECTBa M HMCCIECIOBATEIbCKHE
[ICHTPbI, YHUBEPCUTETHI, PU3MUCCKUE KYPHAJIBI, HAYIHO-TIONYISAPHBIC U3aHUS, CIIPABOYHYIO
nutepatypy. HasBanust ocranbHbix (mpumepHo 50) pyOpHUK COOTBETCTBYIOT Pa3IHYHBIM
paznenam (usuku. bosiblinas 4acTh CChUIOK Ha aHIIIOSI3BIYHBIC PECYPCHI.

mega.km.ru. DHIMKIONEANs COACPKUT PyOPUKHU: HayKa, TEXHUKA M IPOMBIIUICHHOCTD
Aap

www.1september.ru/ru/fiz.htm exenenensHast rasera, npuiaoxenue K rasere "Ilepsoe
ceHTs0ps".

WWW.znanie-sila.ru exxemecs4Hbli HayqHO-TIOMYJIAPHBIN KypHAT «3HAHUE CHIIa»

virlib.eunnet.net/mif XXypuan "MHU®" (Maremaruka, Mupopmarrka, Pusmka)

http://www.standart.edu.ru — Odurnansusriii cait PIOC

http://www.edu.ru — deaepanbusiii nopran «Poccuiickoe 00pa3oBaHHE

http://mon.gov.ru/ - MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit @eneparn

http://www.ed.gov.ru/ - JIOKyMEHTBI W MaTepHaabl ACATEIBHOCTH (eaepaTbHOro
areHTCcTBa 1Mo 00pa30BaAHUIO

http://www.komitet8.km.duma.gov.ru/ -  Komurer  TocymapcrBennoir  Jlymbl
®enepansHoro Cobpanus PO no o6pazoBanuio

http://www.beluno.ru/new/ - JlemaprameHT oOpa3oBaHMs, KYJIbTYPbl U MOJOACKHON
nosmTukH benropoackoit obiaactu

http://coko.beluno.ru/ - Benropoackuii perdoHambHBIN I[EHTP OIEHKH KadyecTBa
oOpa3oBaHus
http://ipkps.bsu.edu.ru  — Benropolackuii perMOHaIbHBIA HHCTHTYT — ITOBBILICHHS

KBaTH(UKAIIMU ¥ TPOPECCHOHATBHOM NEPETIOATOTOBKU CIICIIHATHCTOB
http://www.fipi.ru/ - ®enepanbHblii HHCTUTYT MEAArOrMYECKUX U3MEPEHUI



http://www.ege.edu.ru — opunmansabii nHGOpMaroHHbI nopran EI'D u THA
http://school-collection.edu.ru/ - Enunas xomnekuusi OUpPOBBIX 00pa30BaTEIbHBIX

pecypcos (LIOP)

http://fcior.edu.ru/ - deaepanbHblii EHTP UHPOPMALTMOHHO-00PA30BATEIBHBIX PECYPCOB
(PLIVOP)

http://www.ict.edu.ru/ - HHpopMalMOHHO-KOMMYHUKAIIMOHHBIC  TEXHOJIOTUH B

oOpa3oBaHUH



