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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma no gu3uke Ha ypoBHE OCHOBHOT'O 0011ero 00pa3oBaHMs COCTaBJICHA Ha
OCHOBE TMOJOKEHUH U TpeOOBaHMUU K pe3ysbTaTaM OCBOEHHUs Ha 0a30BOM YpOBHE
OCHOBHOW 00pa3oBaTesIbHON Mporpammel, npeactaBieHHbIXx B PI'OC OO0, a takxke
yaétoM (enepanpHON paboueli mporpaMMbl BocnuTaHus U KoHIlenuu npenoaBaHus
ydeOHoro npeameta « Du3nKa.

ConepxaHue mporpaMMmbl 1O (U3MKE HampaBieHO Ha  (opmupoBaHue
€CTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOIIMXCA U OpraHU3alui0 U3yuyeHus (PU3uku
Ha JEATEIbHOCTHOM OcCHOBe. B mporpamme mo (usmuke y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro mnpenmera B peanusanuu TpeboBanuiik PI'OC OOO k MmIaHUPYEMbIM
JUYHOCTHBIM M METaNpeIMETHBIM pe3yJibTaTaM OOY4YEHUs, a TaKKe MEKIPEIMETHbIE
CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETO
00pa3oBaHUs.

[Iporpamma no (¢u3MKe yCTaHABIMBAET paclpeiesieHHe y4eOHOro marepuania Io
rogaMm oOyudeHus (MO Kjaccam), MNpeajgaraetT MNPUMEPHYIO IOCIEI0BATEIbHOCTh
W3YUYEHHS] TEM, OCHOBAHHYIO HA JIOTUKE Pa3BUTHUS MPEIMETHOTO COJIEPKAHUS U YUETE
BO3PACTHBIX OCOOEHHOCTEHN 00yUYarOIIMXCA.

[Iporpamma no ¢usuke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAMYECKOW MOMOIIH
YUUTENIO B CO3/IaHUU paboueil MporpamMMBbl MO0 Y4eOHOMY MPEIMETY.

dusnka SBISIETCS CHCTEMOOOPA3yIOIMIMM JUIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEIMETOB, MTOCKOJIbKY (PH3WYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB M SIBJICHUIA,
U3y4aeMbIX XHMHEH, OMoJIoTHel, acTpoHOMUeH W ¢u3ndeckoil reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHO-HAay4YHYIO KapTUHY MHpa, IPENOCTaBIseT HauboJiee SCHbIE
o0pa3upl MPUMEHEHUs HAYYHOrO METOJa IO3HAaHWsS, TO €CTh CHoco0a MOJIy4YEeHHS
JIOCTOBEPHBIX 3HAHUM O MHUpE.

OmHa w3 TIaBHBIX 3a7ad  (PU3MYECKOTOo oOO0pa3oBaHUsS B CTPYKType 0OIIero
00pa3oBaHusl COCTOUT B (POPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW TPaMOTHOCTU U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue ¢u3mku Ha 0a30BOM YPOBHE MpeANojiaraeT OBJIaJCHHUE CIEAYIOIIUMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

B, HAay4YHO OOBSCHSTH SIBJICHUS;

B OLICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOT'O UCCIIEIOBAHUS;

B} UHTEPIPETUPOBATh JaHHBIE U MCIIOJIH30BaTh Hay4YHBIC JOKa3aTeIbCTBA JJIs
MOJTYYEHHUSI BHIBOJOB.

[enu uzydyeHus: GU3MKU Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30oBaHUs ONPEICTICHBI B
Konnenmmuun mnpenogaBanus ydeOHOro mnpenvera «®Dusmkay B 00pa30BaTEIBHBIX
OpraHU3aAIMIX Poccuiickon Odenepanuu, peaNu3yIOLIMNX OCHOBHBIE
o01reo0pa3oBareyibHble  NPOrpaMMbl,  yTBEpKAEHHOW  pemenuem  Kosteruu



MunuctepctBa npocBenieHus: Poccutickoit @enepanuu (mpoTtokos oT 3 mexadbps 2019
r. Ne TIK-4BH).
Henu uzyvyenus: puzukm:

_ npuoOpeTeHue MHTepeca U CTPEeMJICHUS 00YyYalolUXCsl K HAYyYHOMY U3y4YEHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

_ pa3BUTHE NPEIACTaBICHUA O HAYYHOM METOJE TMO3HaHUs U (opMmHpoBaHHE
HCCIIEIOBATENICKOI0 OTHOIICHUS K OKPY KAIOLIUM SIBJICHUSIM;

_ (opmupoBaHMEe Hay4HOrO MHUPOBO33PEHHUS KaK pe3yjibTaTa HU3y4YeHHUS OCHOB
CTPOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3HUKU;

_ (opmupoBanue mnpeACTaBICHUN O ponu (QU3KMKK JUIsT Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHH;

_ pa3BUTHE MPEJCTABICHUN O BO3MOXHBIX cepax Oyayiei npodeccuoHambHOM
JIeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOM, MOJTOTOBKA K JalbHEHIIEeMy OOY4YEHUIO B
ATOM HAIpaBJICHUU.

JlocTiKeHrEe 3TUX Ielied MporpaMMbl N0 (PU3MKE HAa YPOBHE OCHOBHOI'O OOIIETO
00pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIICIYIONMMNX 3a/1a4:

_ TpuoOpeTeHue 3HAHUI O JUCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHMUYECKHUX,
TEIJIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

_ mpuoOpeTeHue yMEHUW OMNMUCHIBATh U OOBICHATH (U3UUECKHE SIBICHUS C
MCIIOJIb30BaHNEM TIOTYYCHHBIX 3HAHUIA,

_ OCBOGHHE METOJIOB PEIICHUs MPOCTEHIINX PACUETHBIX 33]]a4 C UCTIOIh30BaHUEM
(bu3HUEeCKX MOJIENEH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/a4;

_ pa3BUTHE yMEHUN HAOIIOJaTh MPUPOJHBIC SIBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOThl U IKCIEPUMEHTAIbHBIE MCCIEIOBAHMS C MCIOJb30BaHUEM
MU3MEPUTENbHBIX TPUOOPOB;

_ ocBOoeHHE MpUEMOB paboTel ¢ HHPOpMaLKME (U3HUECKOro CoepKaHus,
BKJIIOYasi HMHGPOPMAIIMIO O COBPEMEHHBIX JIOCTIDKCHHSIX (U3UKHM, aHaAlIW3 W
KPUTUYECKOE OIICHNBaHWE WH(OpMAITUH;

_ 3HAKOMCTBO cO cdepaMu TpodeCCUOHATBHONU ACSATEILHOCTH, CBS3aHHBIMU C
(GU3NKON, W COBPEMECHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JOCTHIKCHHSX
(du3HUecKol HayKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YPOBHE OCHOBHOIO OOIIETO

obOpazoBanusi otBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 waca B HeNemni), B 8
Kkiacce — 68 gacoB (2 vaca B Heneno), B 9 kimacce — 102 ygaca (3 yaca B Hejenio).

[Ipenyiaraemselii B mporpaMmMe mo (GpU3UKe MepeueHb JTa00PaTOPHBIX PaOOT U OIBITOB
HOCUT PEKOMEHIATENbHBIA  XapaKTep, YYUTENIb JeaeT BBIOOpP MPOBEACHUS
7a00paTopHBIX pPabOT H OMBITOB C YYE€TOM HMHAWBHIYaTbHBIX OCOOCHHOCTEH
o0yJaromuxcsi, CHUCKa OJKCIEPUMEHTANBHBIX 3aJlaHui, TMpeajiaraéMbIX B paMKax
OCHOBHOTO rOCYJapCTBEHHOT0 3K3aMeHa Mo (hU3HKE.



COAEPXKXAHUE OBYUYEHUA

7 KIIACC
Paznen 1. ®usuka u €€ poJib B IO3HAHUU OKPY:KAOILEr0 MUpPa.
®usuka — Hayka O npupoae. fBneHus mnpuponsl. PuU3NUECKHUE SBICHHUS:

MEXaHWYECKHUE, TEIJIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznueckue BenuunHbl. M3Mepenue gusnueckux BennuuH. Gusndeckue npudopsl.
[TorpemHocTh H3MEpeHHl. MexXIyHapoHAsA CUCTEMA EUHHUIL.

Kak ¢usuka u  gpyrue  eCTECTBEHHbIE  HAayKHM  HM3Yy4aloT  MPUPOJY.
EcTecTBEeHHO-HaYUYHBIN METOJ IO3HAHUS: HAOIIOEHUE, IOCTAHOBKA HAYYHOT'O BOIPOCA,
BBIIBUKEHUE  TUIIOTE3, HKCIIEPUMEHT 10 MPOBEPKE THUMIOTE3, OOBSICHEHUE
HabmogaemMoro apyeHus. Onucanue GU3NUecKuxX SBJICHUHM ¢ TOMOIIbIO MOJEIEH.

Jlemoncmpayuu.

1. MexaHn4ueckue, TEIJIOBBIE, JJIIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. Ousnueckue nNpuOOpHl W TPOLEAypa MPSAMBIX HM3MEPEHHI AaHAJIOrOBBIM U
1M(POBBIM NPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

1. Onpenenenue 1eHbl AeJIEHUS Kbl U3MEPUTEIBHOTI0 IpUOopa.

2. I3mepenune paccTosHU.

3. M3mepenne o0bEéMa JKUIKOCTU U TBEPJOTO Tea.

4. OnpeneneHue pasMepoB MAJIbIX TEN.

5. I3mepenue temmeparypsl NPy MOMOIIU KMAKOCTHOTO TEPMOMETpA U JaTdhKa
TEMIIEPATYPHI.

6. [IpoBenenune uccnenoBaHus MO MPOBEPKE TUITOTE3BI: JAJBHOCTh MOJIETA IIAPHKA,
NYIIEHHOI'O0 TOPU30HTAJIBHO, TEM 00JIbIIE, YeM OOJIbIIE BHICOTA MTYCKA.

Pa3znes 2. IlepBoHavaibHbIE CBeCHUS O CTPOCHUH BelIeCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAOIINE
JVMCKPETHOE CTPOCHHE BELIECTBA.

JIBr>keHue vactull BemecTBa. CBsA3b CKOPOCTH JIBHKEHUS YaCTHUL C TEMIIEPATYpPOH.
BbpoyHoBckoe nBuxenue, nuddysus. BzanmoaencTere 4acTull BEIIECTBA: MPUTIKEHUE
Y OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHUSI BEILIECTBA: CTPOCHHE TIa30B, >KUAKOCTEM M TBEPIBIX
(KpUCTAITMYECKUX) Tel. B3auMocBsi3b MeXAYy CBOMCTBAMHU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSIX W HUX AaTOMHO-MOJEKYJSIpHBIM cTpoeHueM. OCcOOEeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabGmionenne OpOyHOBCKOTO TBUKECHHSL.

2. Habmroaenue nuddyszuu.

3. HabGmionenue siBieHuil, OOBSCHSAIOMIMXCA TNPUTHKEHUEM WM OTTaJIKMBAHHEM
YaCTHUIL BEIIECTBA.



Jlabopamopnwie pabomuel u onvimol.

1. OneHka 1raMeTpa aToMa METOZIOM PSIOB (C UCTOIb30BaHueM (GoTorpadmii).
2. OnbITHI IO HAOJIOJIEHUIO TEMJIOBOTO PACIIUPEHUS Ta30B.

3. OnbIThI 10 OOHAPYKEHUIO ACUCTBUS CUIJT MOJIEKYIISIPHOTO MPUTSKEHUS.

Pa3nen 3. /IBuskeHne U B3auUMoieiCTBHE TeJl.

Mexannueckoe ABUKEHHE. PaBHOMEpHOE U HEpaBHOMEpHOE ABMKeHHE. CKOPOCTb.
CpenHsst CKOpOCTh MpPU HEPABHOMEPHOM JIBIDKEHUHU. Pacu€r mnyTy u BpemeHu
JBH>KCHUSL.

SBneHne nHepuuu. 3aKOH MHEPIMU. B3anmoneiicTBre Teln Kak MPpUYMHA U3MEHEHUS
CKOpOCTH ABM>KEHHUs Tel. Macca kak Mepa MHEPTHOCTH Teia. 1ImoTHOCTH BeuiecTsa.
CBs13b TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJ B €AMHUIIE 00BEMA BEIIIECTRA.

Cuita Kak XxapakTepuUCTHKa B3auMozeucTBUs Ten. Cuna ynpyroctu u 3akoH ['yka.
N3mMepeHue cuibpl ¢ IOMOLIBK JIUHAMOMETpPA. SIBIIEHME TATOTEHUS U CUJIA TSKECTH.
Cuna TspkecTH Ha Jpyrux IaHetax. Bec tema. Heecomocth. CrokeHue cui,
HaIlpaBJICHHBIX 1O OAHOM mnpsmoul. PaBHoxenctByromas cun. Cuna tpenus. Tpenue
CKOJIBKEHHS U TPEHHE NOKOs. TpeHue B IpUpPoOI€ U TEXHUKE.

Jemoncmpayuu.

. HabGmroieHne MexaHu4ecKoro ABUKEHUS Tea.
. I3mepenune cKopocTy NPSAMOJIMHENHOTO IBUKECHUSL.
. HaGnronenue siBieHUs MHEPLIUU.

. CpaBHEHHE Macc MO B3aUMOJICHCTBUIO TEIL.
. CnoxxeHue cuji, HalpaBJIE€HHbBIX IO OJJHON MPSMOM.
Jlabopamopnwie pabomuel u onvimol.
1. OnpeneneHue CKOPOCTH paBHOMEPHOTO JBUKEHUS (IIIapUKa B KUIAKOCTH, MOJICIIH
3JIEKTPUUECKOTO aBTOMOOUJISI U TaK J1aJiee).
2. OmnpezienieHne  cpeaHEld CKOPOCTH CKOJNBKEHHS Opycka WIM IIapuka TI0
HaKJIOHHOM TIOCKOCTH.

1
2
3
4. HabGmroieHre u3MeHeHus! CKOPOCTH MTPU B3aUMOJEHCTBUU TEN.
5
6

3. Onpenenenue MIOTHOCTUA TBEPIOTO TeNA.

4. OnbIThI, JEMOHCTPUPYIOILIKE 3aBUCUMOCTD paCTsKeHUd (IedopManiuu) npyKUHBI
OT IIPUJIOKEHHOU CUJIBL.

5. OnbITL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIbKEHHS OT Beca
TeJa U XapakTepa CONPUKACAIOLIUXCSI TOBEPXHOCTEM.

Pa3znen 4. JlaBiienne TBEPABIX TeJl, dKUIKOCTEN M ra30B.
HaBnenne. CriocoObl yMEHBIIIEHUS W yBeJIWYEHUs daBjieHusA. [laBieHue rasa.
3aBUCHUMOCTH JaBJIEHUS raza oT 00bEMa, TemrepaTypsl. [lepenaya naBneHus TBEPIALIMU
TeJIaMH, >KHIKOCTAMH U raszaMu. 3akoH Ilackans. IIHeBMaTHyecKne MaIIUHEIL.



3aBUCUMOCTh JIaBJICHHUSI JKUJIKOCTH OT TIYyOWHBL. [HMOpocTaTHYecKuid mapaokc.
Coobmraromuecs cocyabl. [ uapaBnuueckiue MeXaHU3MBbI.

Atmocdepa 3emnu U armochepHoe gaBieHue. [IpUYMHBI  CYIIECTBOBAHHS
BO3ymHONW o6osouku 3emnu. Onweit  Toppuuennu. W3mepenue armochepHoro
JaBJeHUsl. 3aBUCHUMOCTh aTMOC(EPHOro JaBJIEHUS OT BBICOTHI HAJT YPOBHEM MODS.
[TpuGops! 17151 U3MEpEeHUs aTMOC(EPHOTO TABICHHUS.

JlelicTBUE KUIOKOCTM M Tra3a Ha NOrpy:KEHHOE B HUX Teno. BblTamkuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxoriaBanue.

Jlemoncmpayuu.

1. 3aBUCUMOCTb JAaBJICHUS ra3a OT TEMIIEPaTypBhl.

2. [lepenada naBieHHs KUAKOCTBIO U Ta30M.

3. Coobmiaronirecs: Cocyabl.

4. I'mppaBnuyeckui npecc.

5. [IposiBnenue aecTBUst aTMOC(HEPHOTO TABICHUS.

6. 3aBUCMMOCTb BBITAJIKUBAIONIEH CHUJIBI OT O0OBEMA MOTPYKEHHOM 4YacTu Tela U
IJIOTHOCTH JKUJAKOCTH.

7. PaBEHCTBO BBITAJIKMBAIOIICH CHJIBI BECY BHITECHEHHOM KHUJIKOCTH.

8. YCIOBHE IJIaBaHUsSl TEJI: IUIAaBAaHHE WJIM TOTPYKEHHE TEI B 3aBUCHUMOCTH OT
COOTHOLIEHHUS TJIOTHOCTEN Tesa U AKUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. MUccnenoBanre 3aBUCMMOCTM Beca Teila B BOAE OT OOBbEMa MOTPYKEHHOM B
XKUJKOCTh YaCTH TeJa.

2. OnpenenieHre BBITAIKUBAIOLIEH CUJIbI, IEUCTBYIOLIEH HA TEJNO, MOTPYKEHHOE B
KUJIKOCTb.

3. IIpoBepka HE3aBHCUMOCTH BBITAJIKMBAIOUICH CHJIbI, JCHCTBYIOLIECH HA TEJIO B
KUJIKOCTH, OT MacChl TENA.

4. OnbITBl,  JEMOHCTPUPYIOLIME  3aBUCHUMOCTh  BBITAQJIKHUBAIOIICH  CHIIBI,
JIEUCTBYIOIIEH Ha TEJO B )KHUIAKOCTH, OT 00bEéMa MOTPYKEHHON B KHUIKOCTh YaCTH TeJa
Y OT TIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBanue apeoMerpa Wi KOHCTPYHPOBAHHE JIOJKU U ONpPEAEICHUE €€
IPY30II0ABEMHOCTH.

Pa3znen 5. PaGoTra 1 MOIIHOCTB. JHePrus.

Mexanudeckas pabota. MOIHOCTb.

[IpocTble MeXaHU3MBI: pbryar, OJ0K, HAKJIOHHAs TJIOCKOCTh. [IpaBuio paBHOBecHs
peiuara. [IpuMeHeHue TpaBuiIa paBHOBECUSl pblyara K OJOKY. «30JI0TOE MPaBUIIO»
mexanuku. KITJ[ mpocteix mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanunueckas sHeprusi. Kunernueckas u noreHunaibHasa sHeprus. [IpeBpanieHue
OJIHOTO BHJIa MEXAHUYECKOM HHEPruu B Jpyrod. 3aKOH COXPAHEHUsI SHEPruu B
MEXaHHKE.



Jemoncmpayuu.

1. [Ipumepbl MPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

1. Onpenenenue pabOThl CUJIBI TPEHUST NPU PABHOMEPHOM [BHXKEHUU Teja IO
TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue ycaoBUi paBHOBECHUS pblyara.

3. N3mepenue KIIJl HaKIOHHOM TIOCKOCTH.

4. VI3yuyeHune 3aKOHA COXPaHEHUs MEXAHUYECKOM SHEPTIUH.



8 KUIACC
Paszneu 6. TerioBbie sABJICHUA.

OCHOBHBIE MOJIO)KEHHSI MOJIEKYJISIPHO--KUHETUYECKOW TEOPUU CTPOEHHUS BEIIECTBA.
Macca m pa3mepbl aroMOB M MOJEKyJd. OIbITbI, NOATBEPKAAOIIME OCHOBHBIE
IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Monenn  TBEPIOTO, JKHIKOTO M Ta3000pa3HOTO  COCTOSHUN  BEIECTBA.
Kpucrtamnnueckue u amopduoie Tena. OObsSCHEHHE CBOMCTB Tra3oB, KHAKOCTEH H
TBEPABIX TEJI HAa OCHOBE IIOJOXKCHUM MOJIEKYJSIPHO--KUHETUYECKOM  TEOPHH.
CMaunBaHMe U KaWUIIPHBIE sBICHUS. TeIIoBoe paclIupeHue U CKaTue.

Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEILUIOBOTO ABWKEHUS YacCTHL.
BuyTtpennsis sHepruga. CrnocoObl U3MEHEHHsI BHYTPEHHEH SHEPruu: TeIvionepenaya u
COoBeplleHHEe padoThl. Buael Temmonepenayu: TEIUIONPOBOJHOCTb, KOHBEKIIMS,
U3IIy4YCHHUE.

KonuuecTtBo Temnotel. YenbHas TEIUIOEMKOCTh BellecTBa. TemnooOMeH W
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. [lnaBneHue m oTBepaeBaHue
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas Terora IuiaBieHusd. llapooOpazoBanue u
koHaeHcanus. Mcnapenwe. Kunenue. VYnenpHas Temiora  nmapooOpa3oBaHUS.
3aBUCHUMOCTh TEMIIEPATypbl KUIIEHUSI OT aTMOC(EPHOTO JTaBICHHUS.

BrnaxxnocTts BO3ayXa.

DHeprus TOIIMBa. Y IeJIbHAs TEII0Ta CrOPaHUs.

[Tpunuunel padoTsl TeroBbix Asuratenei KIIJI remnoBoro nsuratens. TemnoBbie
JBUTATENIN U 3aILHUTA OKPYKAFOIIEH Cpe/bl.

3aKOH COXPAaHEHMSI U IIPEBPALEHUS SHEPTUU B TEIJIOBBIX MPOLECCAX.

Hemoncmpayuu.

. HaGnronenue OpoyHOBCKOTO JIBUXKEHUS.

. Habmonenue nuddyszuu.

. HaGmronenue ssBineHui cMauyMBaHus U KaWJUISIPHBIX SBICHUI.
. HaGmronenue TemioBoro pacmpeHust Tell.

5. I3MeHeHue [aBiieHus ra3a NOpU HM3MEHEHUH o00bEMa W HarpeBaHUM WM
OXJIQXKICHUH.

6. IIpaBuna usmepeHus remneparypsl.

7. Bunpl Tenmonepenayn.

8. OxJlaxieHue pu COBEPILIEHUHN paOOTHI.

9. HarpeBanue npu coBepiieHUM pabOThl BHEIIHUMHU CUJIAMHU.

10.CpaBHEHHE TEIIOEMKOCTEHN pa3IMUHbIX BEIIECTB.

11.HaOmroneHne KumeHusl.

12.HabmroieH1e MoCTOSHCTBA TEMIIEPATyPhl MTPH MJIaBICHUU.

13.Mojenu TeIUIOBBIX JIBUTATEIICH.

Jlabopamopnuie pabomel u onvimel.

A W N R



1. OnBITHI IO OOHAPYKEHUIO TEUCTBUSI CHIT MOJICKYJIIPHOTO TIPUTSKCHMS.

2. OnbITHI 110 BBIPAIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM MJIM caxapa.

3. OnBITH 10 HAOIIOJICHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U TBEPIBIX
TelL

4. OnpezencHue AaBJIeHUS BO3yXa B OAJIJIOHE IIIPHIIA.

5. OMBITHI, AEMOHCTPUPYIONINE 3aBUCUMOCTh JIABJICHUS BO3[yXa OT €ro o0bhEMa |
HarpeBaHUs WIN OXJIaXKICHUSI.

6. [IpoBepka TUMOTE3bl JMHEHHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA XHUJIKOCTU B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmonenne W3MEHEHHMS BHYTPEHHEM OSHEprud Tejla B pe3yJibTaTre
Terionepeaayr U padboThl BHEITHUX CHUJI.

8. MccnenoBanue sIBJIEHUS TEIJIOOOMEHA MPU CMEUIMBAHUU XOJIOJHOM W ropsiyeit
BO/JIBI.

9. OmpeneiieHre KOJIWYECTBA TEIUIOTHI, MOJYYESHHOI'O BOJOW IPH TEIUIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIHJIUHIPOM.

10.0mpeneneHne yieIbHON TEINIOEMKOCTH BEIIECTBA.

11.UccnenoBanue mpoiiecca UCIapeHusl.

12.0mpeaeneHne OTHOCUTEIbHOM BIa)KHOCTH BO3AyXa.

13.0npeneneHue yelbHON TeIUIOTHI TIJIaBJICHUS JIbja.

Paszges 7. DinekTpudecKkue ¥ MAarHUTHbIE SIBJICHHS.

OnexkTpuzaums Ten. J[Ba poma JIEKTpUYECKHX 3apsAnoB. BszammMonencTBue
3apsKEHHBIX Tell. 3akoH KylloHa (3aBUCMMOCTBH CHJIBI B3aMMOJEHCTBHS 3apsKEHHBIX
TE€J OT BEJIMYUHBI 3apsAJI0B U PACCTOSHUASA MEXKIY TEJIaMU).

Onextpuyeckoe tmone. Hanpsok€HHOCTE  anekTpuueckoro mosst.  IIpuHnun
CYNEPIO3ULINH dJEKTPUUECKUX TOJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenmn osnekTpuuecknx 3apsiaoB. OJIEMEHTApHBIA  DJIEKTPUYECKHM  3apsl.
Crpoenne atoma. IIpOBOAHMKM M IHUAIEKTPUKH. 3aKOH COXPAHEHHsS JIEKTPUUYECKOIrO
3apsza.

DJIEKTPUYECKUNA TOK. Y CIIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. MICTOUHMKM
NOCTOSIHHOTO TOKa. JIeMCTBUS 3IEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE). DIEKTPUUYECKUNA TOK B KUJKOCTAX U raszax.

Onektpuueckas uenb. Cuiia Toka. DJeKTpuueckoe HampsbkeHue. ConpoTHUBIICHUE
IPOBOJHUKA. YJEJIbHOE COINPOTHUBIICHHE BellecTBa. 3akOH OMa 1 ydacTKa LEnu.
[TocnenoBaTenpHOE M NTAPAJUIEIBHOE COEINHEHUE TPOBOIHUKOB.

PaboTa 1 MOIIHOCTB AEKTpUUECKOro Toka. 3akoH Jkoyns—Jlenna. Dnekrpuyeckue
LENH U MOTPEOUTENH NEKTPUUECKOl 3Heprun B 0bITy. KopoTkoe 3ambikaHme.

IlocTrosiHHBIE MarHuThl. B3aummonencTBHE NOCTOSHHBIX MAarHuToB. MarnutHoe
nosie. MarHuTHoOe 1osie 3eMJId U €ro 3HadeHue Ui Ku3HM Ha 3emie. OneiT Opcrena.
MarauTtHoe nojie 3JeKTPUYECKOro TOKa. lIpruMeHeHHe 3IeKTPOMAarHUTOB B TEXHHMKE.



JlelicTBME MAarHUTHOTO MOJSl HA TPOBOJIHUK C TOKOM. DJIEKTPOJBUTATENb TOCTOSTHHOTO

Hcnonp30BaHne JIIEKTPOABUTATENEM B TEXHUYECKHX YCTPOMCTBAX M Ha

TPaHCIIOPTE.
Onbitel ®apanes. SIBneHWEe HIEKTpOMarHuTHOM WHAYKUMHU. IlpaBuno Jlenua.

Onekrporeneparop. CrocoObl MOJYYEHHUS SJICKTPUUYECKON SHEPrUU. DIIEKTPOCTAHIIUN

Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTHUU.
JHemoncmpayuu.

TOKaA.
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DNeKTpu3anus Tel.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOJACHCTBUE 3aPSKEHHBIX TEN.
YCTpPOUCTBO U AEHUCTBUE DIIEKTPOCKOIIA.

DIIEKTPOCTATHYECKAST MHIYKIHUS.

3aKOH COXPAHEHUS IEKTPUUECKHUX 3aPsJIOB.

IIpOBOTHUKH U JUBIEKTPUKH.

MogenupoBanue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO IOJIA.

N cTOYHMKM TOCTOSIHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.

DIIEKTPUYECKHAN TOK B JKUIKOCTH.

. I'a30BbIi1 pa3ps.

N3mepenue cuiibl Toka aMIepMETPOM.

N3MepeHune 3eKTpUYECKOTO HAPSKEHUST BOJIbTMETPOM.

Peocrar n MarasuH cOnmpoTHBIEHUN.

BzauMoeiicTBue TOCTOSHHBIX MarHUTOB.

MoaenupoBaHre HEBO3MOXXHOCTH Pa3/ICJICHUS TTOJIFOCOB MAarHUTA.
MoaennpoBaHre MAarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnbIT Ipcrena.

MarnuTtHOe 1osie Toka. DJIEKTPOMArHHmT.

JlercTBrEe MAarHMTHOTO TOJISI HA IIPOBOJHUK C TOKOM.
DJIEeKTPOABUTATEb TTOCTOSHHOTO TOKA.

. MccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OmneiTer apanes.

24. 3aBUCUMOCTh  HAIpaBJICHUS HHIYKIIMOHHOTO TOKAa OT  YCJIOBHUHU
BO3HUKHOBEHHUS.
25. DIJIEKTPOT€HEPATOP MOCTOSIHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

1.

OnbITel 1O  HAOMIOJAEHUIO  DJICKTPU3allMM  TEJl  WHIAYKIHEH W

COIPHUKOCHOBEHHU.

2.

HccnenoBanue  AEUMCTBHSL  JIEKTPUYECKOTO MOJI HA  IPOBOJHMKHU

JIVBJIEKTPUKHU.

3.

COopka 1 npoBepka paboThI NEKTPUUYECKOM 1IEMU MOCTOSHHOTO TOKA.

€ro

npu

u



4. H3mepeHue u peryampoBaHue CUJIbI TOKA.

5. HM3MepeHue u perynupoBaHue HANPSKECHMUS.

6. HccnemoBaHme 3aBUCMMOCTH CHJIBI TOKA, HAYIIETO YEpe3 pe3UCTop, OT
CONIPOTHBJIEHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.

7. OnbITBl, AEMOHCTPUPYIOUIME 3aBUCHUMOCTb 3JIEKTPUYECKOTO COMPOTUBIICHHS
IIPOBOJHUKA OT €ro JUIMHBI, IUIOIIAIM ITONIEPEYHOTO CEYEHHs M MaTepuaa.

8. IlpoBepka mpaBWiia CIIOKEHHsS HANPSHKEHUW TPU  IOCIEN0BATEIBHOM
COEAMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBwia I CWIbl TOKa IMpU NAPALIEIBHOM COCIUHEHUU
PE3UCTOPOB.

10. Onpenenenue pabOThI INEKTPUIECKOr0O TOKA, HIIYIIETO YepPe3 PESUCTOP.

11. OmnpeneneHne MOIHOCTY IEKTPUUECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. MccnenoBanue 3aBUCMMOCTH CWIBI TOKA, MAYLIErO0 Yepe3 JIAMIIOYKY, OT
HaIpsKEHUS Ha HEH.

13. Onpenenenne KII/] HarpeBarens.

14. MccnmenoBaHre MarHUTHOTO B3aMOJIEUCTBUS IIOCTOSSHHBIX MAarHUTOB.

15. M3ydyeHre MarHMUTHOIO MOJS MOCTOSHHBIX MAarHUTOB MPU UX OOBEIUHEHUU U
pa3eiICHUH.

16. MccnenoBanue NEUCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. OnbITHI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCTb CHJIBI B3aUMOJECHUCTBUS KaTYIIKU C
TOKOM M MarHuMTa OT CHJIBI TOKA Y HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3ydeHue nelcTBUS MarHUTHOIO IOJISI HA IIPOBOJHMK C TOKOM.

19. KoHcTpyupoBaHue u u3yueHue paboThl 3IEKTPOABUTATENS.

20. N3mepenue KIIJI anexTpoaBuraTteapbHOr YyCTAHOBKHU.

21. OnbITBI 1O  MCCHEAOBAHUIO  SIBJICHUS  DJIEKTPOMATHUTHOM — WHAYKLUWHU:
MCCIIEIOBAaHNE N3MEHEHUM 3HAUEHUS U HAIIPABJICHUS! HHAYKIIMOHHOTO TOKA.



9 KUIIACC
Pasznea 8. MexaHuyeckue siBJIeHUs.

Mexanuueckoe — aBwkeHue. MarepuansHas — Touka.  Cucrema  oTcyéra.
OTHOCUTENBHOCTh ~ MEXaHUYECKOTO  JIBMKEHUA. PaBHOMEpHOE  NPSMOJIMHEWHOE
IB>KeHUE. HepaBHOMEpHOE mNpsMoOJIMHENHOE ABWKeHHe. CpedaHsis U MIHOBEHHas
CKOpOCTB TeJla IPU HEPABHOMEPHOM JIBHKECHUH.

VYckopenne. PaBHOyCKOpeHHOE TpsSIMOJUHENWHOE nBuxkeHue. CBOOOJHOE TMaJIeHUE.
OmnbiTel ['anunes.

PaBHOMepHOE JBIKEHHE TI0 OKpyKHOCTH. Ilepmonm u wactora oOpamieHus.
JIunelinas u yriaoBas cKopocTh. LIeHTpocTpeMUTENIBHOE YCKOPEHHE.

IlepBoiii 3axkoH Hprotona. Brtopon 3akoH Herotona. Tpermit 3axkon Hprorona.
[IpyHIMN CyNIEpIIO3UIUH CHUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHMS: CWJIa TPEHUs CKOJIBKEHHsS, CHIIA
TPEHUs I0KOs, IPYI'Ue BUJIBI TPEHUS.

Cuina TSKECTH U 3aKOH BCEMHUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOAHOTO MaJCHHS.
JBmxenune nnaner Bokpyr Comnua. IlepBas xocMmuueckast ckopocts. HeBecomocTs n
IIEPErpy3KH.

PaBHOBecue MmarepuasibHOM TOUkH. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETIIIEHHON OChIO BpaiieHusi. MomeHT cuiibl. LleHTp TsixecTw.

Nmnynec Ttema. M3MmeHenue wmmyinbca. MmmynbC cumbl. 3aKOH COXpPaHEHMS
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexannueckass pabota U MOIIHOCTh. PaboTa cui TsKecTH, YNPYrocTd, TPEHUS.
Cesi3p  sHepruu u pabotel. [loTeHuManpHash »HHEPrusi Tejla, MOIHATOrO Hal
IIOBEPXHOCTHIO 3eMiM. lloTeHIManbHas sHEprus cKaTtou IpyKuHbl. KuHetnueckas
sHeprus. TeopemMa O KHHETHYECKOW DHEPIrUH. 3aKOH COXPAHEHHS MEXaHWYECKOU
SHEPIuMu.

Jemoncmpayuu.

1. HalmionmeHue MexaHMUYECKOTO IBMKEHMSI Tella OTHOCHTENbHO pa3HbIX Tel
OTCYETA.

2. CpaBHeHHME T@yTE€d W TPACKTOPUM JBWXKEHUS OJHOTO M TOrO € Tena
OTHOCHUTENBHO PA3HBIX TEJI OTCYETA.

3. H3mepeHne CKOpOCTH U YCKOPEHHUS MPSAMOJIIMHENHOTO JBUXKEHUS.

4. HccnenoBaHue NpU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.

5. HalGnrogenue nBM>XEHMS Tella IO OKPYKHOCTH.

6. HaOmrogeHme MexaHUYECKUX SBJICHHUM, MPOUCXOIAIIMX B CHCTEME OTCUETa
«Tenexka» npu e€ paBHOMEPHOM U YCKOPEHHOM ABWKEHHH OTHOCHTENIHLHO KaOMHeTa
11076370978

7. 3aBUCUMOCTb YCKOPEHHUS T€JIa OT MacChl TeJla U ACHCTBYIOIIEH HAa HETO CHUJIBI.

8. HalGmrogenue paBeHCTBa CHII IIPU B3aUMOJICHCTBUH TET.



9. M3meHeHue Beca Tena pu yCKOPEHHOM JBUKEHUU.

10. Ilepenaya umrrynbca py B3aMMOJEHCTBUH TE.

11. [IpeoOpa3oBaHus 3HEPTUU TIPU B3aUMOJICHCTBUH TEI.

12. CoxpaHeHHEe UMITYJIbCA IIPY HEYIIPYTOM B3aUMOJCHCTBUU.

13. CoxpaHeHue UMILyjbca Ipu adCOJIFOTHO YIIPYTOM B3aUMOJICHCTBUM.

14. HaOmroneHne peakTUBHOTO JIBH>KECHHS.

15. CoxpaHeHHE MEXaHUYECKOW SHEPTUU MpU CBOOOTHOM MaICHUN.

16. CoxpaHEHHE MEXaHWYECKOM HHEPruu IpPH JBWXKECHHH Tela IMOJ ACHCTBHEM
MPY>KUHBI.

Jlabopamopnwie pabomol u onvimol.

1. KoHcTpyumpoBanue TpakTa i pa3roHa W JalbHEHIIEro pPaBHOMEPHOTO
JBUKEHUS IIAPUKA WIH TEJIEKKU.

2. Ompenenenue cpelHed CKOPOCTU CKOJIbXKEHUs OpycKa WIM JIBUKEHUS IIapuKa
10 HAKJIOHHOM IUIOCKOCTH.

3. OmpeneneHne YCKOPEHHs] Tela TMpPU PABHOYCKOPEHHOM JBH)KEHHUH IIO
HAKJIOHHOU TTOCKOCTH.

4. HccnepoBaHue 3aBUCUMOCTHM NYTH OT BpPEMEHHM TP PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HauaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTesbl: €CiaM MPU PaBHOYCKOPEHHOM JBMKEHHM 0€3 HadallbHOU
CKOPOCTH MYTH OTHOCSTCS KakK psAJd HEYETHBIX 4YHUCEI, TO COOTBETCTBYIOLIUE
POMEKYTKHA BPEMEHU OJNHAKOBBI.

6. MccnenoBaHue 3aBUCHMOCTH CHIIBI TPEHHS CKOJIBKEHUS OT CHJIbI HOPMAJIBHOIO
JABJICHUS.

7. Ompenenenue kKod(pPuIeHTa TPEHUS CKOJIbKEHUS.

8. OmnpeneneHne KECTKOCTU MTPYKUHBI.

9. Ompenenenue padbOThl CUJIBI TPEHUS MPU PABHOMEPHOM JBMKEHUU Tena MO
TOPU30HTAJIbHOU ITOBEPXHOCTH.

10. Ompenenenue pabOTHI CUJIBI YIIPYTOCTH MPH MOABEME IPy3a C UCIOIb30BAaHUEM
HEMOJABM)XHOTO U MOABUKHOTO OJIOKOB.

11. M3ydeHue 3aKkO0Ha COXpaHEHUsI SHEPTUU.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJIHbI.

KonebarenbHoe aBmkeHne. OCHOBHbIE XapaKTEPUCTUKH KOJIEOAHMIA: TEpHO/,
4acToTa, aMIUINTyJa. MaremMaTW4eCKud W TPYKUHHBIA MasTHUKU. IIpeBpainenue
HHEPrUM MPH KOJIeOATETHLHOM JIBHIKEHHH.

3aryxatouue kojeOaHusi. BolHyxneHHble KojeOaHusi. Pe3onanc. MexaHuueckue
BOJIHBL. CBOICTBa MeXaHWYeCKUX BOJH. IIpojosibHble W monepedHble BOIHBL. [[nuHa
BOJIHBI U CKOpPOCTb €€ pacnpocTpaHeHHs. MeXaHMYeCKHe BOJIHBI B TBEPIOM TEIE,
CEHCMUYECKNE BOJIHBI.



3Byk. I'poMkocTes 3Byka M BbicoTa ToHa. Otpaxenue 3Byka. WHpazByk wu
yIIBTPa3BYK.

JHemoncmpayuu.

1. HaGmoagenue kosne0aHuit Te Mo I€MCTBUEM CHIIBI TSIKECTH M CUJIbI YIIPYTOCTH.

2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

3. HabGmoienne BBIHYXICHHBIX KOJIEOAHUI U pe30HaHCA.

4. PacnpocTpaHeHue NpoJoJbHbBIX U MONEPEYHBIX BOJIH (HA MOJENH).

5. HabGmionenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHMUECKHUI pE30HAHC.

Jlabopamopnwie pabomol u onvimol.

1. OnpeneneHre 4acTOThl U EpUoa KoJieOaHUI MaTEMaTHYECKOTO MasTHUKA.

2. Onpezenenne 4acTOThl U IIepUoja KoieOaHnui MPY>KUHHOTO MassTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJia KoJieOaHUM MOJABEHICHHOTO K HUTH Tpy3a
OT JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCUMOCTH TepuoAa KoJICOaHWI MNPYKUHHOTO MAasiTHUKA OT
Macchl rpysa.

5. IIpoBepka HE3aBUCUMOCTH Teproja KoJieOaHU rpy3a, MOJABEIICHHOTO K HUTH, OT
Macchl rpysa.

6. OMBITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh TMepuoja KojeOaHul MNPY>KUHHOTO
MasiTHUKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

7. U3mMepenune yckopeHus cBOOOIHOTO MaJeHUsI.

Pazgea 10. DneKTpOMArHUTHOE MOJIE M 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE ToJe. DNEeKTpOMarHUTHBIE BOJIHBI. CaoiicTBa
ANEKTpOMarHuTHbIX BoJIH. [llkama snexkTpomMarHuUTHBIX BOJIH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJII COTOBOM CBSI3H.

DJeKTpoMarauTHas npupona csera. CkopocTh cBeTa. BoJHOBBIE CBOWCTBA CBETA.

Jemoncmpayuu.

1. CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BoJIHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. I3ydyeHne CBOWMCTB JJIEKTPOMAarHUTHBIX BOJH C TOMOIIBK MOOUIBHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBass Mogmenb cBera. Mcrounuku csera. [IpsMonuHenHOe pacnpocTpaHeHue
ceera. 3atrmenuss ConHua u Jlynwsl. Otpaxkenue cBeta. Ilnockoe 3epkanio. 3akoH
OTpa)KE€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenomiieHus: cBeTa. [loHOe BHyTpeHHEE OTpakKeHHUe
cBera. Mcnonb30BaHME NMOJIHOIO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUXCBETOBOIAX.



Jlunza. Xon mydeit B nuH3e. OnTHdeckas cuctema (Qoroamnmapara, MAKPOCKOIA |
Teneckona. I'ma3 kak onrudeckas cucrema. bam3opykocTs U TallbHO30PKOCTb.

Pasnoxxenue 6enoro cseta B crekTp. OnbiTel HptoToHa. CloXkeHUEe CHEeKTpaaIbHBIX
1uBeTOB. J(ucnepcus ceera.

Jemoncmpayuu.
[IpssMonmHEHOE pacCIPOCTPAHEHUE CBETA.
OTtpaxeHue cBeTa.
[Tony4yenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue cpera.
OnTtuyeckui CBETOBO/I.
Xon nyyei B coOuparoleil JImH3e.
XoJ1 Iy4el B pacCEUBArOIICH JIMH3E.
[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.
[Ipunuun aeiicTBus hoToanmnapara, MUKpPOCKOIA U TEJIECKOIA.
10.Moaens rnasa.
11.Pa3noxeHue 0e10ro cBeTa B CIEKTP.
12.ITonydyenue 6em0ro cBETa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.
Jlabopamopnwie pabomuel u onvimol.
1. MccnenoBanue 3aBUCMMOCTH yTila OTPaXEHUsS] CBETOBOIO JIyda OT yIJia MaJieHHUs.
2. 3ydeHue xapakTepucTUK U300pakeHus MpeMeTa B IIIOCKOM 3epKajie.
3. MccnenoBanue 3aBUCMMOCTH yria MPEJIOMJIEHHS CBETOBOrO Jiyda OT YyIUia
NaJICHUs Ha TPAHUIIE «BO3yX—CTEKIIOM.
4. TlomyueHue U300paKEHHM C TOMOIIIBIO COOMPAIOIIIEH JTUH3HI.
5. Onpenenenne GOKYCHOTO paCCTOSIHUSI U ONTUYECKOU CUIIBI COOUPAOIIEH JTMH3HI.
6. OMBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETA B CIEKTP.
7. OBITHI IO BOCIIPHUATHIO IIBETA MPEAMETOB MPU UX HAOJIOJCHUU Yepe3 I[IBETOBBIC
bUIBTPEL.

W P N U A WD

Pazgea 12. KBaHTOBBIC SIBJICHUS.

Onwitel  Peseppopna u mmanerapHas mojenb atoma. Mogenbs aroma bopa.
Hcnyckanue u norniomenne cBeta aroMoM. KBaHThl. JIMHEHYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda-, 6eTa- u raMmma-uznydeHus. CTpoeHue aTOMHOTO sipa.
Hyknonnasa monens aromuoro siapa. M3oronsl. PaguoaktuBHeie npespanienus. [lepuon
MOJTypacriajia aTOMHBIX SAED.

SAnepHble peakuu. 3aKOHbI COXPAaHEHUs 3apsJ0BOTO U MAaCCOBOIO YMCEI. DHEPrus
CBA3U aTOMHBIX szep. CBs3b Macchl M SHEpPruu. Peakuuu cuHTE3a W JENEHUS SEp.
Ncrounnku 3Heprun CoiHLa v 3BE31.

Anepnas osHepretnka. JIeMCTBHS PaaMOAKTUBHBIX H3JIYYEHHM HA JKUBBIC
OpraHU3MBl.



Jemoncmpayuu.

1. CHeKTpbl U3JIy4eHUS U MOTJIOLICHUS.

2. CexTpsl pa3au4HbIX ra30B.

3. CnekTtp BoaoOpoaa.

4. Habmonenue TpekoB B kamepe BubcoHa.

5. PabGoTa cu€Tunka MOHU3UPYIOMINX U3TyYCHUH.

6. Peructpanus u3nyueHus: IpUPOJTHBIX MUHEPATIOB U POYKTOB.

Jlabopamopnsie pabomul u onvimol.

1. HaGmrofeHue CIIONIHbIX U IMHEHYAThIX CIIEKTPOB U3TyUYCHUS.

2. UccnenoBanue TpeKoB: U3MEPEHUE SHEPTUM YACTHUIIBI IO TOPMO3HOMY IYTH (110
doTorpadusm).

3. 3mepenue pagnoakTuBHOIO (hoHa.

IHoBTOpHUTEIBbHO-0000 AN MOYJIb.

[ToBTOpPUTENBHO-00001IAIOIINKA MOYJIb MpEIHA3HAYeH JJs CHCTEMAaTU3alud |
000011IeHHs] TPEIMETHOTO COJEPKAHMS U ONBITA JESITEIBHOCTH, TPUOOPETEHHOTO MPH
U3YYEeHUU BCEro Kypca (HU3MKH, a Takke Jisi TMOArOTOBKM K OCHOBHOMY
roCyJIapCTBEHHOMY 3K3aMeHy Mo (u3uke il oOydYaromuxcsi, BBIOPABIIMX 3STOT
y4eOHBIN IIpeIMET.

IIpy wu3ydeHMHM M[AHHOTO MOIYJS PEAIU3YIOTCA W CUCTEMATU3UPYIOTCS BHJIbBI
NEeSATEIbHOCTH, Ha OCHOBE KOTOPBIX OOECIEeuMBaeTCsl JOCTH)KEHHE NPEIMETHBIX U
METaNnpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB oOy4deHus, dopmupyertcs
€CTECTBEHHOHAYYHASATPAMOTHOCTh: OCBOCHHE HAyYHBIX METOAOB MCCIIENOBAHUSA
SIBJICHUI TIPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBSICHATH (PU3NUYECKUE SBICHUS,
IPUMEHSST TIOJIYYCHHBIE 3HAHUWSA, pElIaTh 3aJadyd, B TOM YHUCJIE KA4YECTBEHHBIE U
JKCIIEPUMEHTAIIbHBIE.

[TpuHUIMNIMATBEHO E€STETBHOCTHBIN XapaKkTep JAaHHOTO pa3Jielia peaanu3yeTcs 3a CUET
TOT0, YTO OOYUaIOLIMECs BBIMOIHSIIOT 33/1aHUs, B KOTOPBIX UM IpeajIaraercs:

HA OCHOBE IMOJYYEHHBIX 3HAHUN PACIIO3HABATh M HAYYHO OOBICHATH (PU3UUECKHE
SBJICHUS B OKPY’KAIOLLIEW IPUPOJIE U ITOBCEAHEBHOM KU3HU;

UCIOJIb30BaTh HayYHbIE METO/IbI UCCIEAOBAHMS (DU3NUECKUX SBIICHU, B TOM YHUCIIE
JUIS1 TPOBEPKHU TUIIOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI HanOoJjiee BaXKHBIX JOCTHKEHHM COBPEMEHHBIX
TEXHOJIOTUH, HANPUMEp, MPAKTUYECKOTO MCIIOJIb30BAHUS PAa3JIMYHBIX HCTOYHHUKOB
DHEPIMM HAa OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHsS BCEX HW3BECTHBIX BHJIOB
DHEPIUH.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBbI
MO ®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3MKM Ha YpOBHE OCHOBHOIO 0OIEro 0oOpa3oBaHHs HAMpaBICHO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METAlpeAMETHBIX M MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pesynbrare uszydeHuss puU3MKM Ha ypOBHE OCHOBHOro 0OIIero oOpa3oBaHUs Yy
oOyyaromierocs 0y1yT cOpMUPOBAHBI CIEAYIOIINE TNYHOCTHBIE PE3YJIbTATHI B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHMS:

- TpOSBICHUE HMHTEpPECA K MCTOPUM M COBPEMEHHOMY COCTOSTHUIO POCCHUHCKOMN

(u3nuecKol HayKH;

- LIEHHOCTHOE OTHOILIEHHE K TIOCTHKEHUSM POCCUICKUX YUEHBIX--(DU3HUKOB;

2) rpamJIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K AKTHBHOMY Y4YaCTHUIO B OOCYXJIE€HUU OOLIECTBEHHO3HAYMMBIXU

ATUYECKUX MpOOJEM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHUEM JIOCTHUKEHUMN

du3uKy;

- OCO3HaHHE BAXHOCTH MOPAJIbHO--3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH

YYEHOTI0;

3) 3cTeTH4eCKOro BOCIIUTAHMS

BOCIPHITHE SCTETUUYECKUX KauyecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO

OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAaHME LEHHOCTU (PU3MUECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHMS

MHpPA, OCHOBBI PA3BUTHS TEXHOJIOTUM, BaKHEUILIEW COCTABIISIOMIEN KYJIBTYPHI;

- pa3BUTHE Hay4yHOW JIIOOO3HATENIBHOCTH, HWHTEpeca K HCCIEI0BATENbCKOM

NEeSATENBHOCTH;

5) popMupoBaHus KYJIbTYPBHI 310POBbSl H IMOLMOHAJIBHOIO 0JIATONIOTYYHS S

_ OCO3HaHME IIEHHOCTH Oe3omacHoro oOpa3a JKM3HMU B  COBPEMEHHOM

TEXHOJOTUYECKOM MHpE, BAXHOCTU TMpaBWil OE€30MaCHOrO TMOBEJIEHUA Ha

TpaHCHOpPTE, Ha JOpOrax, C OJIJIEKTPUYECKHUM U TEIUIOBBIM 00O0pYylIOBaHUEM B

JOMAIIHUX YCIIOBUSX;

- copmMupoBaHHOCTH HaBbIKa pedIeKCUU, TPU3HAHUE CBOETO MpaBa HA OIIMOKY H

TaKOIo K€ MpaBa y APYyroro 4ejoBeKa;

6) TPy10BOI0 BOCIIMTAHMS:

- aKTMBHOE Yy4YacTHE€ B PEIICHUH IPAKTUYECKUX 3a1ad (B paMKax CEMbH,

o0pa3oBaTeNbHON OpraHu3aIuu, ropoja, Kpas) TEXHOJOTUYECKOW M COIMAILHOM

HAIPABIEHHOCTHU, TPEOYIOIIMX B TOM YHCIe U (PU3NUECKUX 3HAHUMH;

- HHTEpEeC K MPaKTUYECKOMY U3Yy4YEeHHIO TpodeccHil, CBI3aHHbBIX ¢ (PU3UKON;



7) 3K0JIOrH4€CKOro BOCIIMTAHMS

- OpHEHTAaIMs Ha IPUMEHEHNE (PU3NYECKUX 3HAHUM UIsl PEelIeHUs 3a7a4 B 00J1acTu
OKpYXalollled cpefpl, IUJIAHUPOBAHMS TOCTYNIKOB M OLEHKHM HMX BO3MOKHBIX
MOCJEACTBUN JJIS1 OKPYKAIOLIEH CPE/IbI;

_ OCO3HaHuE TIJ00aJBbHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM U NyTed uX
peLIeHus;

8) ajanTanuu K M3MEHAIUMCS YCIOBUSIM COMAJIBLHON U IPUPOIHOH CpPeAbI:
_ MOTpeOHOCTh BO B3aWMOJICHCTBUU TMPHU BBIOJIHEHUH UCCIIEIOBAHUNA U MPOEKTOB
(bu3HUecKoi HalPaBIEHHOCTH, OTKPHITOCTh OMBITY M 3HAHUSM JPYTHX;

_ TOBBIIMIEHHWE  YPOBHS  CBOEH  KOMIIETEHTHOCTH  4YE€pPe3  MPAKTUYECKYIO
NEeSATENbHOCTD;

- NmOTpeOHOCTh B (D)OPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4HCie (HOPMYIUPOBATH
UJIeU, IOHATHUSA, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SBIICHUSX;

- OCO3HaHHE Je(PUIUTOB COOCTBEHHBIX 3HAHMM M KOMIIETEHTHOCTEH B 00JacTH
du3uKy;

- TJJAHUPOBAHUE CBOETO PA3BUTHUSA B MPUOOPETEHNN HOBBIX (DU3NUECKUX 3HAHU;

- CTpEMJICHHE AaHAJIM3HPOBATh U BBISBISATH B3aMMOCBS3U NIPUPOJBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

- OIIEHKa CBOMX JIEMCTBUM C YYETOM BIMSHUS Ha OKPYXKAIOUIYIO Cpeny,
BO3MOXHBIX TJIOOQIBHBIX MOCIEACTBUM.

METAIIPEAMETHBIE PE3YJIBTATBI

B pesynprare ocBoeHUS TporpaMmbl Mo (U3UKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi 'y oOydaromierocss OyayT  chopMUpOBaHB  MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE TO3HABATEIbHBIE YHHUBEPCAJIbHBIC Y4YEOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAITbHBIC ydeOHbIe NEHCTBUA, PETYISTUBHBIC
YHUBEpCaIbHBIC YIeOHbIC ICHCTBUS.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK OOBEKTOB (SIBJIICHUM);
_ yCTaHABIWBATh CYIICCTBEHHBIM MpU3HAK KJIACCH(PUKAIMKA, OCHOBAHUS IS
0000111eHNs 1 CPAaBHEHUS,
_ BBISBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B paccMaTpuBaeMbIX (hakTax,
JAHHBIX ¥ HAOJIFOJCHUSAX, OTHOCSIIMXCS K (PU3UUECKUM SIBICHUSIM;
_ BBISBIIATH IPUYHUHHO--CJICJCTBEHHBIC CBSI3U MPU M3YYCHUU (U3UUYECKUX SBICHUN
U TMPOIECCOB, JE€JIaTh BBIBOJIBI C UCIOJb30BAHUEM JEAYKTUBHBIX M MHIAYKTHBHBIX
YMO3aKIIFOUCHHM, BBIJIBUTATH TUIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKUX BEINYNH;



_ CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelleHus Yy4yeOHOW (U3NYECKON 3amayu
(cpaBHEHHE HECKOJBKMX BapHAHTOB pEIICHMs, BHIOOp HauOoliee MOAXOSILIEro C
Y4ETOM CaMOCTOSITENIBHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBnle ucciieqoBareLCKue 1eCTBUSA.

_ HCTIOJB30BaTh BOMPOCHI KAK UCCIEIOBATEIbCKUN NHCTPYMEHT IMO3HAHMUS;

- NPOBOJUTH IO CaMOCTOSITEIBHO COCTABJIIECHHOMY IUJIaHY OIBIT, HECJIOMHBIN
duznyecKuil SKCIEPUMEHT, HEOOIBIIIOE UCCIIEIOBaHNE (DU3UUECKOTO SBJICHHUS,

_ OIEHUBATh HAa MPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIIUIO, MOJTYYECHHYIO B
XO0JI€ UCCIIEIOBAHUS WIIM IKCTIEPUMEHTA;

_ CaMOCTOSITENIbHO (opmynupoBaTh OOOOIIEHHUS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOIO HAOIIOEHUS, OIbITA, UCCIIEIOBAHUS;

_ TMPOTHO3MPOBATh BO3MOKHOE JNaJIbHEWIIEE pa3BUTHE (PU3UUECKUX MPOLIECCOB, a
TaK)K€ BBIABUIATh MPEANOJIOKEHUSI 00 HMX pa3BUTHM B HOBBIX YCJIOBHMSX H
KOHTEKCTaX.

Pabora ¢ unpopmaumeii:

- NPUMEHATH Pa3IUYHbIE METOJbl, HTHCTPYMEHTHI U 3alPOChl IPU MOUCKE U 0TOOpE
MH(}OpMaUU WIH JAHHBIX ¢ YYETOM IPEATI0KEHHON yueOHOM (pU3nYecKor 3a/1auu;
- aHAJIM3UpPOBaTh, CUCTEMATHU3UPOBATh M HUHTEPIPETHPOBATh HH(OPMALIUIO
Pa3IMYHBIX BUJOB U (YOPM IpeICTaBICHMUS;

_ CaMOCTOSITENIbHO BBIOMpATh ONTUMAIbHYIO (DOPMY MpeCTaBIeHUsS UHPOPMALIUH
Y WUTIOCTPUPOBATH PEIlIaeMble 3a]Ja4l HECIIOKHBIMA CXEMaMU, AuarpaMMaMH, HHON
rpaguKoi 1 MX KOMOWHAIIUSMH.

KoMMmyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

_ B X0/ie 00CyXJeHus y4eOHOro Marepuaia, pe3yibTaToB J1a0OpaTOPHBIX padOT U
MIPOEKTOB 3aJaBaTh BOINPOCHI MO CYIIECTBY OOCYKIaeMOW TEMbl M BBICKA3bIBATH
WJeU, HAIleJICHHbIE Ha peUIeHWE 3aJauyd W TNOoJAJIepKaHHe OaroxenaTelbHOCTU
OOIIICHHS,

- COIIOCTABJISITh CBOM CYXKIEHHSA C CYXICHUSMHU JPYTUX YYaCTHUKOB JUaora,
0oOHapyKUBaTh Pa3IMUMe U CXOJCTBO MO3UIUH;

BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

- NyOJIMYHO TPEACTAaBIATh pE3yJbTaThl BBIMOJHEHHOTO (DU3UYECKOrO OIbITa
(3KCTIepUMEHTAa, UCCIEA0BaHUS, IPOEKTA);

- TOHMMAaTh W HCIOJIb30BaTh NPEHMMYIIECTBA KOMAHIHOM M WHIMBHUAYaJIbHOU
paboThI PU PEIICHUH KOHKPETHOU (PU3NYECKON TPOOIeMBbI;

IIPUHUMATh LM COBMECTHOU IEATEIBHOCTH, OPraHU30BbIBATh ACHUCTBUS 110 €€
JOCTHKEHHIO:  paclpenessiTh poid, OOCYKIaTh NPOLECChl U Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOIBKUX JIFOJICH;

- BBINIOJHATH CBOIO YaCTh Pa0OTHI, TOCTUrasi KAY€CTBEHHOTO PE3YNIbTaTa MO CBOEMY
HAIpPaBJICHUIO U KOOPJUHUPYS CBOU JEHUCTBUA C JPYTUMU WICHAMU KOMAaH/IbI;



_ OIICHMBAaTh KayeCTBO CBOEr0 BKJIaga B OOIMMHA MPOAYKT MO KPUTEPHSM,
CaMOCTOSITENIbHO C(POPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YHHBepcaJbHbIe Y4eOHbIe JeHCTBUS
Camoopranusanms:
_ BBIABJISITH MPOOJIEMBI B JKHU3HEHHBIX M YYEOHBIX CHUTYaIUSAX, TPEOYIOIIMX IS
perieHus: GU3NUeCKUX 3HaAHU;
_ OpPUEHTHpPOBAaTbCS B PA3IMYHBIX  TOAXO0JAaX  MPHUHATUS  PEHICHUM
(MHAMBUAYAJIBHOE, IPUHATHE PEIICHUS B TPYIIE, IPUHATHAE PEIICHUN TPYIION);
_ CaMOCTOSITEJIBHO COCTaBIISATh aJTOPUTM pelieHus GU3NYECKOM 3a7jaun WU TIJIaHa
MCCJIEIOBAHMS C YYETOM HMEIOIIMXCA PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh MpEIaracMble BAPUAHTHI PEIICHUMN;
_ Jenath BbIOOp U OpaTh OTBETCTBEHHOCTD 32 PEILICHUE.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIN HHTEJJIEKT:
- JlaBaTh aJICKBAaTHYIO OLICHKY CUTYyallMy U IIpeajiaraTh IJIaH €€ U3MEHEHMUS;
- OOBSICHATH NMPUUYUHBI TOCTUAKEHUS (HEJOCTHKEHHSI) pE3yJbTaTOB JIEATEIbHOCTH,
J1aBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
_ BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTH (B TOM YHCJIE€ B XOJ[ BBITIOJHECHUS
(U3MUECKOr0 HMCCIEAOBAHMS WM IPOEKTAa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
M3MEHHUBIINXCS CUTyallui, yCTAHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;
_ OLICHMBATh COOTBETCTBUE PE3YJIbTATa LIEJIU U YCIOBUSIM;
_ CTaBUTh ce0s Ha MECTO JAPYroro 4eloBeKa B XOJ€ CHopa WIM IUCKYCCUU Ha
HAay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIroro;
- TpU3HaBaTh CBOE MpPaBO HA OWIMOKY MPU pEUIEHUU (PU3NYECKHUX 3a7ady WIH B
YTBEPKICHUSIX HAa HAYYHbIE TEMbI U TAKOE € MPaBO JIPYroro.

HNPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 KJjiacce MpeAMETHBIE pe3ybTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYYAIOIINXCS YMEHUM:

_ WCIIONB30BaTh TMOHATHSA: (U3HYECKHUE W XUMHUYCCKHEC SBJICHHS, HAOJIOJICHUE,
OKCIIEPUMEHT, MOJIEb, THUIIOTE3a, SIWHUIIBI (PU3NYECKUX BEIMYMH, aTOM, MOJICKYyJa,
arperaTHble COCTOSIHMSI BeIIecTBa (TBEPIOE, JKUIKOE, Ta3000pa3HOE), MEXaHUYECKOE
NBIDKEHUWE  (paBHOMEpPHOE,  HEpPaBHOMEPHOE,  MPSMOJMHEHHOE),  TpaeKTOpus,
paBHOACHCTByIOIas cuia, Achopmanus (ymnpyras, TIUTacTHYecKas), HEBECOMOCTb,
COOOIIarIIUECs COCYIbI,

_ pazmuuath sABieHHWS (qud@dy3us, TEIUIOBOE [BIKEHUE YaCTHUI[ BEIIeCTBA,
paBHOMEPHOE JBWKCHHUE, HEPAaBHOMEPHOE JBIKCHHUE, WHEPITUS, B3aUMOJCHCTBUE TET,
paBHOBecHE TBEPIBIX TEN C 3aKPEIUIEHHOW OCHIO BpAIEHUA, Ieperaavya JaBICHUS
TBEPABIMU TEJAMH, JKUIKOCTSIMH W Ta3aMu, aTMOC(EpHOEe [aBJCHHE, TIaBaHWE TeT,



IPEBPAILECHNS] MEXaHUYECKON PHEPryuu) MO ONMUCAHUIO MX XAPAKTEPHBIX CBOMCTB U Ha
OCHOBE OITIBITOB, JIEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBICHUE;

_ pacro3HaBaTh NPOSBICHHE H3YYCHHBIX (M3MUECKHX SBICHUNA B OKpYXKAIOIIEM
MUpE, B TOM 4YHClIe (U3MYECKUE SBJICHUS B MPUPOJE: MNPUMEPHl JBUKEHUSA C
Pa3IMYHBIMU CKOPOCTSMH B >KUBOW M HEXKHUBOU MPUPOJE, ACHCTBUE CUIIBI TPEHUS B
IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(HEPHOTO JaBICHUS HA KUBOW OpraHHU3M, IIaBaHHE
pBIO, phlUar B TEJE YEIOBEKa, MPU ATOM IEPEBOJUTH MPAKTHUECKYIO 3a/ladyy B
y4eOHYI0, BBIACIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (U3UUECKUX SBJICHUIA;

_ ONUCHIBaTh H3YYEHHBIE CBOMCTBA Tel U (U3MUECKHUE SIBICHUSA, HCHOIb3Ys
dbusnueckue BeMUYUHBI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BpEMs, MyTh, CKOPOCTH,
CpPenHsIsl CKOPOCTh, CUJIa YIIPYTrOCTH, CHJIA TSHKECTH, BEC TeJla, CUJla TPEHUS, JaBJICHUE
(TBEépHOro Tena, >KUAKOCTH, ras3a), BBITAJKUBAIOIIAs CHJIa, MEXaHWueckas pabdorta,
MOILHOCTb, IUJIEYO CHJIbI, MOMEHT CHJbl, KO3()(UIKMEHT MOJIE3HOrO JEHUCTBUS
MEXaHU3MOB, KMHETUYECKass W MOTCHIMAIbHAS SHEPIHs), IPU ONMUCAHUU MPABUILHO
TPaKTOBaTh (PM3HUUYECKUI CMBICI HUCIIOJIb3YEMBIX BEIMYHUH, UX 0003HAUEHUS U €IUHULIBI
(U3MYECKUX BEJIIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOLIUE JAHHYIO (PUIUYECKYIO
BEJIMYMHY C JPYTMMU BEJIMYMHAMH, CTPOUTHh TpaUKyd H3YYEHHBIX 3aBUCHMOCTEN
(buU3HUEeCKUX BEJIUYUH;

_ XapakTepHu30BaTh CBOMCTBa TeJ, (PU3MUECKHUE SIBJICHMSI U MPOILECCHI, MCIOJb3YS
npaBWia CIOXKEHUsSI CUJl (BI0JIb OJHOM TpsiMoi), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMena, TpaBWJIO paBHOBeCHs pbluara (OJI0OKa), «30JI0TOE MPABUIIO» MEXaHUKH,
3aKOH COXpPAaHEHHsS MEXAHWYECKOW DJHEpruu, IpU OSTOM JaBaTh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U 3allUChIBAaTh €M0 MAaTEMATHUECKOE BBIPAXKECHUE;

_ OOBACHATH (hU3MUECKUE SBIICHUS, MPOLECCHl U CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE CHTyalluid MPaKTUKO-OPHUEHTHUPOBAHHOTO XapaKTEpa: BBISIBISATH MPUYHMHHO-
-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTHUYeCKuX IIaroB ¢ onopoi Ha 1—
2 U3yYEHHBIX CBOWCTBA (PU3MYECKUX SIBICHUN, (PU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

_ pemiath pacu€THble 3a1ayd B 1—2 AEHCTBUS, UCHONB3YS 3aKOHBI M (HOPMYJIBI,
CBA3bIBalOIIME (DU3MYECKUME BEIUYMHBI: Ha OCHOBE aHalM3a YCJIOBHUS 3aJlayu
3aMUChIBaTh KPATKOE YCIOBHE, MOJCTAaBIATh (DU3MYECKHUE BEIUYUHBI B (POpMYIBI U
IPOBOAUTH PAcy€Thl, HAXOAUTh CIPABOYHBIC JTaHHBbIC, HEOOXOIUMBIEC IJISl PEIICHUs
3a/1a4, OIICHUBATh PEATUCTUYHOCTh MOTYYEeHHON (PU3UUECKOMN BETUUNHBI;

_ pacno3HaBaTh MPOOJEMbI, KOTOPhIE MOXHO PELIUTh MPH MOMOIIM (PU3HUECKHUX
METO/IOB, B OIMCAHUU WCCIEAOBAHUS BBIACIATH MPOBEPSIEMOE TMPEIINOIOKEHUE
(rumote3y), pa3nMYaTh W HUHTEPIPETUPOBATH MOJYUYEHHBIH pE3yJabTaT, HAXOIUTh
OLIMOKH B XOJI€ OMbITA, /I€JaTh BHIBOJBI 110 €T0 PE3yIbTaTaM;

_ TPOBOAMUTH OMBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WU (DU3HUECKUX
CBOMCTB TeJ: (pOpMYyIHMPOBaTh MPOBEPSEMbIE MPEATION0KEHHS], COOMPATh YCTAHOBKY U3
MPEASI0KEHHOTO 000PYI0BaHHUSI, 3alIUCHIBATH X0/ OMbITa U (POPMYIUPOBATH BBIBOJIBI;



_  BBITIOJTHSTH TPSIMbIC U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MAcChl TeJia, 00bEMa, CHUITBI
¥ TEMIIepaTyphl C HUCIIOIH30BAHUEM AHAJIIOTOBBIX W IMU(PPOBBIX MPHUOOPOB, 3aMUCHIBATH
MOKa3aHusi NpUOOPOB C YUETOM 3aJaHHON a0COJIFOTHOM MOTPELTHOCTH U3MEPEHUN;

_ TMPOBOJUTH UCCIEIOBAHNE 3aBUCUMOCTH OJHOM (PU3NYECKON BETMYUHBI OT APYTON
C UCIOJIb30BAaHMEM TMPSMBIX HU3MEPEHUH  (3aBUCUMOCTH IYyTH  PaBHOMEPHO
JBIDKYIIETOCS Tela OT BPEMEHU JBIKECHHS Teja, CHIIbl TPEHUS CKOJILKEHUS OT Beca
TeNa, KauecTBa OOpaOOTKU TMOBEPXHOCTEH TEN W HE3aBUCHUMOCTH CUJIBI TPEHUS OT
IJIOIIAIA  CONPUKOCHOBEHUS TEJ, CWJIbl YIPYTOCTH OT YAJIMHEHUS MPYKUHBI,
BBITAIKMBAIONIEH CWJIBI OT 00bEMa NOTPYKEHHONW 4YacTH Telda W OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTU Tela, OT IIIYyOUMHBI, Ha KOTOPYIO
NOTPY’KEHO TEJNO, YCJIOBUW IUIAaBaHUs TEJ, YCIOBUM PABHOBECHS pbhluara U OJIOKOB),
y4acTBOBaTh B IUIAHMPOBAHWU YYEOHOrO HCCJIENOBAaHMS, COOMpaTh YCTAaHOBKY U
BBHITIOJIHATh W3MEPEHHUs], CIeNys MNPEeIJIOKEHHOMY IUIaHy, (UKCHUPOBATh PE3yJIbTAThI
MOJIYYCHHOUW 3aBUCUMOCTH (U3MUECKUX BEJIMYUH B BUJE TPEIJIOKECHHBIX TaOIUI[ U
rpauKoOB, A€JaTh BRIBOABI 10 PE3yIbTaTaM MCCIICIOBAHUS;

_ TPOBOJUTH KOCBEHHBbIE M3MEpEHUs (HU3NUYECKUX BEJIUYMH (MJIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPIOIrO TeNa, CUJlAa TPEHUS CKOJIbKEHHUSA, JIaBICHHE BO3/yXa,
BBITAJIKUBAIOIIAsl CUJIA, JCHUCTBYIOIIass HAa TNOTPYKEHHOE B JKHUIKOCTh TEJO,
KOA(O(PUIIMEHT TOJIE3HOTO NEWCTBHSI MPOCTHIX MEXAHW3MOB), CIEAys MPEII0KEHHON
WHCTPYKIIMU: TIPU BBITIOJIHEHUU U3MEPEHUIN COOUpATh SKCIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISITh 3HAYECHUE NCKOMOU BEJTUYUHBI;

_ cobOmomarth TpaBuiIa TEXHUKKA O€30MacHOCTH Mpu paboTe ¢ J1abopaTOpHBIM
000opyIoBaHUEM;

_ yKa3bIBaTh MPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOUCTB: BECHI,
TEPMOMETP, AUHAMOMETP, COOOIIAIOIIUECS COCYbI, OapOMETp, phluar, MOJABUKHBIN U
HETIOIBIKHBIN OJI0K, HAKJIOHHASI TJIOCKOCTH;

_ XapakTepH30BaTh MPHUHIIUIBI JEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOMCTB € ONOpOM HAa HMX OMUCAHUS (B TOM 4YHUCIE: MNOAIIMIHUKH, YCTPOMCTBO
BOJOINPOBO/IA, THAPABIMYECKUA MPECcC, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMETp), MCIOJB3YysSd 3HAHUS O CBOMCTBAX (PU3MUECKUX SIBJICHHM M HEOOXOIUMBIC
(bu3nYecKue 3aKOHbI U 3aKOHOMEPHOCTH;

_ TPUBOAWTH TMPUMEPHI (HAXOAWUTh WH(OOPMAIMIO O MpUMEpax) MPAKTUIECKOTO
UCIIOJI30BaHUSI (U3MYECKUX 3HAHWW B TOBCEIHEBHOW JKM3HU IS OOCCIICYCHUS
O0e3omacHOCTH TMpu oOOpalieHud ¢ NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUsI 3JI0pOBbsi M COONIOACHUS HOPM HKOJOTMYECKOTO TIOBEACHHUS B
OKpYXarlIen cpeae;

_ OCYIIECTBIISATh 0TOOp MCTOYHHMKOB MH(popMmanuu B MHTEpHETE B COOTBETCTBUU C
3a/IaHHBIM TOUCKOBBIM 3alPOCOM, HA OCHOBE UMEIOMINXCS 3HAHUN U MyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACNATh MHPOPMALIUIO, KOTOpAs SBISAETCS MPOTUBOPEUUBON
WJIM MOKET OBITh HEJJOCTOBEPHOM;



_ UCIONB30BaTh TPU BBHIMNOJHEHHUM YYEOHBIX 3aJaHU HAYyYHO--TIOMYJISIPHYIO
auTepaTypy (GU3MUECKOTO COJEpXaHHs, CIpaBOYHbIE MaTepuaibl, PECYpChl CETH
WNutepuer, Bnaaerb nOpuéMaMud KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUs
UH(POpPMAaILIUU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;

_ CO3l1aBaTh COOCTBEHHBbIE KpaTKHE NMHUCHMEHHBIE U YCTHBIE COOOIIECHUS HA OCHOBE
2—-3 HUCTOYHUKOB HH(MOpMaNUU (PU3HUECKOTO COJEp)KaHWs, B TOM YHUCIE MyOIUYHO
JenaTh KpaTKue COOOIEHUS O pe3ysbTaTax MPOEKTOB WJIM YYEOHBIX HCCIIEAOBaHUM,
Ipy 3TOM TPAMOTHO HCIONB30BaTh M3yYCHHBIN MOHATUIHBIN anmapaT Kypca (pusukw,
COIIPOBOXKJATh BBICTYIJICHHE MTPE3CHTAINECH;

_ TpU  BBIOJHEHMHM YYEOHBIX TPOEKTOB M  HCCIENOBAaHHMNA  PaCIpeneisiTh
00sI3aHHOCTH B TPYIIIE B COOTBETCTBMU C TOCTaBJICHHBIMHU 3aJadyaMH, CICIUTHh 3a
BBITIOJTHEHWEM IUTaHA JICWCTBUM, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIA] B
JESTENIbHOCTh TPYIIbI, BbICTpaUBaTh KOMMYHHUKAaTHMBHOE B3aUMOJEUCTBUE, YUUTHIBAs
MHEHHUE OKPYKAIOLIUX.

K koHmy oOyueHus B 8 kJiacce mpeameTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

MCIIOJIB30BaTh MOHATHUS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JIBUKEHUE aTOMOB

U MOJICKYJI, arperaTHbIe COCTOSIHHMS BEIECTBA, KPUCTAUIMYECKUE U aMOpQHBIC Tela,

HACBIIIEHHBIN W HEHACBIIIEHHBIN Nap, BJIAXHOCTh BO3AyXa, TeMIEpaTypa, BHYTPECHHSS

SHEPrusi, TEIJIOBOW JBUTaTelb, AJIEMEHTAPHBIN JICKTPUUYCCKUM 3apsij, FJIEKTPUUECKOE

oJie, MPOBOJHUKHU U AUAJICKTPUKH, MOCTOSHHBIN 3JIEKTPUUECKHUIM TOK, MArHUTHOE TI0JIE;

_ pasnuyaTh sIBJICHUS (TEIUIOBOE paCIIMpPEHHUE U C)KaTue, TeIulonepeaayda, TerioBoe
paBHOBECHE, CMauyuMBaHUE, KaNWUIAPHbIE SBICHUS, WCHApEHUE, KOHAEHCAlUs,
IJIaBJICHUE, KpUCTAILITU3aIus (oTBepaeBaHue), KHUIIEHUE, Terionepeaada
(TeTIOMPOBOHOCTh, KOHBEKIIUS, HW3JIyYEHHUE), SJIEKTpHU3alusl TeJ, B3aUMOJICUCTBUE
3apsiioB, JACHCTBHSI AJEKTPUUECKOTO TOKAa, KOPOTKOE 3aMblKaHUE, B3aMMOJICHCTBHUE
MarHuTOB, JEHCTBHE MArHUTHOTO TMOJII HAa MPOBOJAHUK C TOKOM, 3JIEKTPOMarHUTHas
WHIYKIMS) 10 OIHCAHUI0 HMX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

_ pacro3HaBaTh MNPOSBICHUE H3YYEHHBIX (PU3MYECKUX SIBJICHUH B OKpYKaloIeM
MHUpe, B TOM 4ucje (Quznueckue sIBJICHUS B MPUPOJE: MOBEPXHOCTHOE HATSHKCHUE U
KaNWUISIPHBIE SIBJICHUS B NPUPOJIC, KPUCTALIBI B mpupoje, uznydenue CoiHila,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHHE pPOCHI, TyMaHa, WHES, CHEra,
ANIEKTPUYECKUE SBJICHUS B aTMOc]epe, MIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMiiu, Ipeid MmoiarcoB, pojib MAarHUTHOTO MOJIS JJIsl dKU3HHU Ha 3eMJie, OJIIPHOe
CUSHUE, TpU OTOM TMEPEBOAUTHIPAKTUYCCKYIO 3a7ady B Yy4eOHYIO, BBIICIATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (PU3NUECKUX SBIICHUN;

_ ONUCHIBATh W3Y4YEHHBIE CBOWCTBA Tel © (U3HYECKHE SBICHUS, WCIOIb3YS
dbu3nyeckue BENWYUHBI (TeMIreparypa, BHYTPEHHSS SHEPrus, KOJWYECTBO TEIUIOTHI,



yAelbHas TEIUIOEMKOCTh BEILIECTBA, yAEJIbHASA TEIUIOTA IUIABJICHUS, YAEIbHAs TEIIOTA
napooOpa3oBaHus, yJejbHas TEIJIOTa CrOPAHMS TOIUIMBA, KO3(P(PUIUEHT IMOJIE3HOrO
JNEUCTBUS TEIUIOBOM MAIIWHBI, OTHOCUTEIbHAS BJIAXHOCTb BO31yXad, JJIEKTPUYECKHUU
3apsij, CHJIa TOKa, 3JIEKTPUYECKOE HAIIPSKEHHE, COMIPOTUBICHUE TPOBOIHUKA, YACIBHOE
CONPOTHUBIICHUE BEIIECTBA, pa00Ta U MOIIHOCTh JIEKTPUUYECKOTO TOKA), IPU OMUCAHUU
NPAaBHJIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCTOIB3YyEMbIX BEIMYMH, 0003HAYCHUS U
eIUHUIBI (U3MYECKUX BEMUYMH, HAaXOAUTh (OPMYJbI, CBS3BIBAIOIINE JTAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JPYTUMH BEJIWYMHAMHU, CTPOUTHh TpapUKU H3YYEHHBIX
3aBUCUMOCTEN (U3HUECKUX BEJINYUH;

_ XapaKTepu30BaTh CBOMCTBA Tell, (U3UUECKHUE SBJICHHUS U MPOLIECCHI, UCIOIb3YS
OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO--KUHETUYECKOM TEOPUU CTPOEHUs BEILIECTBA,
NPUHIUI CYNEPIIO3HUIINH T0JIeH (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3aps/a,
3akoH OMa JuIsl yyacTka 1enu, 3akoH /[xoynsa—JIenna, 3ak0H COXpaHEHUsl SHEPTUH, IPU
3TOM JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA M 3alMChIBaTh €r0 MAaTEMaTUYECKOE
BBIPAXXEHUE;

_ OOBSICHATH (PU3MYECKHE IMPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalnu IIPAKTUKO-OPUEHTUPOBAHHOT O Xapaxrepa: BBISIBIISITh
IPUYUHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHX IIaroB C
ornopoit Ha 1-2 U3y4eHHBIX CBOMCTBA (PM3MUECKUX SBJICHUN, (U3UUECKUX 3aKOHOB WJTU
3aKOHOMEPHOCTEW;

_ pemiaTh pacu€THbIE 3a1ayd B 2—3 ACHCTBUS, UCHONB3YS 3aKOHBI M (HOPMYJIBI,
CBSA3BIBAIOIME (PU3MYECKUE BEJIMYMHBI: Ha OCHOBE aHalIMW3a YCIOBUS 3aJadu
3aIIMChIBATh KPATKOE YCIOBUE, BBIABIATH HEAOCTATOK JAHHBIX Ul PEIICHUA 3a7a4H,
BbIOMpaTh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE JIJIs €€ pelIeHUs, TPOBOAUTH PACUETHI U
CpPaBHUBATH MOJTYYEHHOE 3HAUCHHE (PU3NUECKON BETMUMHBI C U3BECTHBIMU JIAHHBIMU;

_ pacno3HaBaTh MPOOJEMBI, KOTOPhIE MOXHO PELIUTh MPH MOMOIIM (PU3MUYECKHX
METOJOB,  HCIIOJb3ys  OIMCAHUE  MCCIECAOBAHUsA,  BBIACIATHL  NPOBEPSEMOE
IIPEANOJIOKEHNE, OLIEHMBATh IPABUIIBHOCTH IIOPSAKA IPOBEICHUS HCCICAOBAHMUS,
JENaTh BBIBOJIBI;

_ TMPOBOJUTH OMNBITHI MO HAOMIONECHUIO (U3UYECKUX SIBICHUA WM (PU3HYECKHX
CBOMCTB TeN (KanWUISIpHBIE SBJICHMS, 3aBUCUMOCTD JAaBJICHUS BO3JyXa OT €ro o0beéma,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUSA M HATPEBAaHUSA IIPU U3JIyYEHUU OT L[BETA
U3JTydame (IMOIJIOMIAIOIE) IMOBEPXHOCTH, CKOPOCTb HCIAPEHUs BOABI  OT
TEMIEPATYPbl JKUJAKOCTH U IUIOIIAAM €€ TMOBEPXHOCTH, DJJEKTpHU3alus Tel H
B3aMMOJICHCTBUE DJIEKTPUYECKUX 3apsioB, B3aUMOIEHCTBHE ITOCTOSHHBIX MAarHHUTOB,
BU3yaJIM3allMsl MAarHUTHBIX TOJIEW MOCTOSHHBIX MAarHUTOB, JEUCTBUSA MAarHUTHOIO IOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBOMCTBA DJIEKTPOJBUIATEIIS
MOCTOSTHHOTO TOKa): (OpMyIMpoOBaTh MpOBEpsSEMbIe MPEANOJIOXKEHUs, COoOUpaTh
YCTAaHOBKY W3 TNPEAJIOKEHHOrO0 OOOpyAOBaHMS, ONMUCHIBATH XOJ OMbITa U
(bopMyIMpOBaTH BHIBOIBI,



_ BBINOJHATH MpPSMbIE H3MEPEHUs TeMIepaTypbl, OTHOCHUTEIbHOM BIAXHOCTHU
BO3/lyXa, CWJbl TOKAa, HANOpPsDKEHUS C HCIOJIb30BAHMEM AHAJIOTOBBIX INPUOOPOB U
JTaTYNKOB (PU3NYECKUX BEJIUYUH, CPAaBHUBATH PE3YylbTaThl U3MEPEHHH C yd4&€ToMm
3aJIaHHOM a0COJIIOTHON MOTPEIIHOCTH;

_ TPOBOAMTH UCCIIEAOBAHNUE 3aBUCUMOCTU OJHOU (PU3NYECKON BEIUYUHBI OT JPYroi
C MCHOJB30BAHUEM IPSMBIX U3MEPEHHN (3aBUCUMOCTh CONPOTUBIIEHUS TPOBOJHUKA OT
€ro JUIMHBI, IJIOIAaU MOMEPEYHOr0 CEYEHUs U YJEIbHOIO CONMPOTHUBIICHHS BEIECTBA
IPOBOJIHMKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAIIPSLDKEHUS Ha MPOBOJHUKE,
UCCIIEJOBAaHUE IIOCJIEJOBATEIPHOTO W MApaJUIEIbHOTO COEAMHEHUN IPOBOJHUKOB):
IUTAHUPOBATh MCCIEAOBAHUE, COOUPATh YCTAHOBKY U BBINOJIHATH M3MEPEHUS, CIEHys
NPEMIOKEHHOMY IIJIaHy, (PMKCUPOBATh PE3YyJIbTAThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TaONHIl U TPAaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJbTaTaM UCCIEAOBAHMS;

_ TpPOBOAUTH  KOCBEHHbIE  HM3MEpPEHHUs  (PU3MYECKUX  BEIWYMH  (yAeJbHas
TEIUIOEMKOCTh ~ BEILECTBA, CONPOTUBIECHUE MPOBOAHMKA, pabOTa U MOIIHOCTb
IIEKTPUYECKOT0 TOKA): IUIAHUPOBATH HW3MEPEHHs, COOMpATh HKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAYsl MPEII0KEHHON NHCTPYKLIMH, U BBIYUCIISITh 3HAUEHUE BEJIMYHHBI;

_ coO0yoaTh mpaBWia TEXHUKHA O€30MacHOCTH MpU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

_ XapakTepu30BaTh MNPUHIMINbBI JACUCTBUS H3YYEHHBIX NPUOOPOB M TEXHUUECKUX
YCTPOMCTB C OMOpPOM HA WX omucaHus (B TOM YMCIIE: CHCTEMa OTOIUIEHUS JOMOB,
TUTPOMETpP, TMapoBasi TypOMHA, aMIEPMETP, BOJBTMETP, CUETUMK DIEKTPUUYECKON
SHEPrUM, DBJIEKTPOOCBETUTENbHBIE NPUOOPHI, HArpeBaTelbHbIE AJIEKTPONPUOOPHI
(mpuMmepsbl), SJEKTPUUECKUE TMPEAOXPAHUTENN, JJIEKTPOMAarHuT, 3JIEKTPOJBUTATEIb
IIOCTOSTHHOTO TOKAa), HCHOJb3ysl 3HAHHUA O CBOMCTBaX (U3WYECKUX SBJICHUNA U
HEe00XoauMblIe (PU3NUECKUE 3aKOHOMEPHOCTH;

_ pacmo3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOICTBA U U3MEPUTENbHBIE MPUOOPHI 110
CXeMaM U CXEMaTUYHbIM PUCYHKaM (PKUIKOCTHBIN TEPMOMETpP, TEPMOC, MCUXPOMETD,
TUTPOMETP, JIBUTaTelb BHYTPEHHEIO CrOPAHMS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH
CXEMbI JJIEKTPUYECKHUX LIETEeH C MOCIe0BAaTEIbHBIM U TMapaliebHbIM COCAUHEHUEM
AJIIEMEHTOB, pa3inyasi yCJIOBHbIE 0003HAYEHUS JIIEMEHTOB AJIEKTPUUECKUX LIETIeH;

_ TPUBOAUTH MNpUMEphl (HAXOIUTh HWH(MOPMALMIO O MNpPUMEpPax) MPAKTUYECKOrOo
UCIOJb30BaHUsl (PU3MUECKUX 3HAHMM B TMOBCEJAHEBHOM MKU3HU [UIsI OOECHedeHHus
O0e3omacHOCTH TpU OOpaIieHuH C NpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUsI 3JI0pOBbsl M COONIOACHUS HOPM HKOJOTMYECKOTO TIOBEACHHUS B
OKPY’KaroIIEH Cpele;

_ OCYHIECTBJISAITh NMOUCK MH(popMarmu (uznueckoro coaepkanusi B MHrepHere, Ha
OCHOBE MMEIOIIMXCS 3HAHUW M IMYyTEM CpPaBHEHUS JOMNOJHUTEIbHBIX HCTOYHUKOB
BBIICTATh HMH(OPMALIMIO, KOTOpasl SBISETCS MPOTUBOPEUYMBOM WM MOXKET OBITh
HEI0CTOBEPHOM;



_ UCHONB30BaTh TPU BBHIMNOJHEHHHM YYEOHBIX 33JaHUM  HAyYHO--TIOMYJISIPHYIO
auTepaTypy (GU3MUECKOTO COJEpXaHHs, CIpaBOYHbIE MaTepuaibl, PECYpChl CETH
WuTepHer, BiageTe NOpUEMamMH KOHCHEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUs
UH(pOpPMAIMU U3 OJJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

_ co37aBaTb COOCTBEHHbIE NUCbMEHHBIE U KPaTKUE YCTHBIE COOOLIEHMs, 00001as
UHGOPMAIIMIO U3 HECKOJBKUX HCTOYHHKOB (DU3MUECKOTO COACpX aHHs, B TOM YHUCIIE
nyOJMYHO  NPEJCTaBIATH  pe3yJbTaThl  NPOEKTHOW WM  HMCCIEI0BATEIbCKON
JESATEIIbHOCTH, IIPU 3TOM I'PaMOTHO HCIOJb30BaTh MU3YyUEHHBIM MOHATHMHBIN ammapaT
Kypca (pU3MKH, COIPOBOXK/IaTh BBICTYIUIEHUE IPE3CHTALIUEH;

_ TpU BBIIOJIHEHUU YUYEOHBIX MPOEKTOB M HUCCIECJOBAHMA (PU3NYECKUX IPOLIECCOB
pacnpenenarh 00S3aHHOCTA B TPYNIE B COOTBETCTBUM C MOCTABICHHBIMHU 3a/Ja4aMu,
CIeIUTh 3a BBINOJHEHUEM IUIAHA JCHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHMBATh  COOCTBEHHBIA BKJIaJ B  JIEATEIbHOCTh  TIPYIIBl,  BBICTpaUBaTh
KOMMYHHUKAaTUBHOE B3aUMOJIEHCTBHE, IPOSBIISSA TOTOBHOCTh pa3peniaTb KOH(DIUKTHI.

K koHmy oOyueHus B 9 kJjiacce NpEeIMETHBIE PE3yJbTaTbl Ha 0a30BOM YpPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJI30BaTh MOHATHUS: CHUCTEMa OTCYETA, MaTepuaibHas TOYKa, TPACKTOPHS,
OTHOCHUTEJILHOCTh MEXaHUYECKOTO JBHXEHUS, AedopManus (ynpyras, IiacTU4eckas),
TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb M IEpPErpy3K, LIEHTP
TSKECTH, AOCOIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPAOrO TENa, PABHOBECHUE,
MEXaHUYeCKue KojieObaHus M  BOJHBI, 3BYK, HHPPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKada 3JEKTPOMATHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JAJIbHO30PKOCTh, CIEKTPhl HCIYCKaHWs W MOIMJIONIeHUs, anbda-, Oera- U TramMma-
U3ITyYEHHUsI, U30TOIIbI, /I€pHasl SHEPTEeTHKA;

_ pasnuyaTh ABJICHHS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEWHOE JIBHXKEHHE,
PaBHOYCKOPEHHOE MPSMOJIMHENHOE BUKEHUE, CBOOOJHOE NAJICHNUE TEJl, PABHOMEPHOE
JNBWKEHUE TI0 OKPYXKHOCTH, B3aUMOJEHCTBUE TeJl, PpEAKTUBHOE JBHKEHUE,
Kosie0aTeIbHOE JBM)KCHHE (3aTyXalollMe M BBIHYKJICHHbIE KoJeOaHUs), pPE30HAHC,
BOJIHOBOE  JIBIDKEHHME, OTpPaXEHHE 3BYyKa, MPSIMOJMHEHHOE paclpoCTpaHEHHE,
OTpaXCHHE U NPEJOMJICHUE CBETA, [TOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JIOKEHHE
0eloro cBera B CHEKTP W CJOXKEHHUE CIEKTPAJIbHBIX IIBETOB, JAMCIEpPCUS CBETA,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOSHUKHOBEHHUE JIMHENYATOTO CIIEKTPa U3JIy4EHUS) IO
ONMCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JAHHOE
bu3nuecKoe SIBJICHHUE;

_ pacno3HaBaTh MPOSIBICHUE HM3YUYECHHBIX (PU3NYECKUX SBICHUN B OKpYXKalolEeM
mMupe (B TOM yuciie (pU3nuecKue SIBICHUS B MPUPOJE: IPUIUBBI U OTJIHUBBI, JBUKCHHE
wiaHeT COJTHEYHOW CHCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPHUITHE
3BYKOB XMUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHUE BOJIHBI, I[yHAMH, 3XO0, LIBETA Tell,
ONTUYECKUE  SIBIEHHUA B  NPUpPOJE, OHOJIOTMYECKOE  AEMCTBUE  BHUJIMMOTO,



yIBTPa(hHOIETOBOTO M PEHTTCHOBCKOTO H3Iy4YCHUH, €CTECTBEHHBIH PpPaIuOAKTHUBHBIN
$boH, KOCMUYECKHE JIy4d, pATUOAKTUBHOE W3IYYCHHUE TMPUPOJHBIX MHHEPAJIOB,
JEUCTBUE PATMOAKTUBHBIX M3TyYE€HUU HAOPTAaHU3M YEJIOBEKA), IPU ITOM TEPEBOIUTH
MPAKTUYECKYIO 3a/1auyy B y4yeOHYI0, BBIACNATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKU)
bu3NUeCcKUX SBJICHUM;

_ ONHUCHIBATh W3YYEHHBIC CBOWCTBA Tel © (U3WYECKHE SBICHUS, WCIOIB3YS
bu3nYecKue BENMYMHBI (CPEIHsST W MTHOBEHHAs CKOPOCTH Tela MPH HEPAaBHOMEPHOM
JBIKEHUHU, YCKOPEHHUE, MEepeMelIeHre, MyTh, YrioBas CKOPOCTh, CUJia TPEHUs, CHUJia
YIOPYTrOCTH, CUJIa TSHKECTH, YCKOPEHUE CBOOOHOTO MajJeHUs, BEC Tella, UMITYJIbC Tela,
UMITYJIBC CUJIbI, MEXaHW4YecKasi padoTa W MOIIHOCTh, MOTEHIMAJIbHAs DHEPrusi Tena,
MOTHSTOTO HAJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIIMATIbHAS DHEPTUS CKATON MPY)KUHBI,
KHHETHYCCKas YHEPTHUS, ITOTHAS MEXaHUIEeCKast SHEPTHs, TIEPUOJ] U YacTOTa KoJieOaHuH,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA TOHAa, CKOPOCTh CBETa, MOKa3aTelb
MPEJIOMJICHUST CPEJIbl), TPU ONHUCAHUM TPABUIBHO TPAKTOBATh (PU3UUYECKHUM CMBICI
WCITOJIB3YEMBIX BEIMYMH, 0003HAYEHUS W CIMHHIBI (PU3NYECKUX BEINYMH, HAXOIUTh
(bOpMyIIBI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYI0 BEIUYUHY C JIPYTUMU BEIMYHMHAMM,
CTPOUTH TPpaPUKN N3YICHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEITUIHH,

_ XapaKTepu30BaTh CBOMCTBA Tell, (U3UUECKHUE SBJICHHUS U MPOLIECCHI, UCIOIb3YS
3aKOH COXPaHEHHS PHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHIIMIT CYNEPIO3UIIUU
CUJI, TIPUHITUI OTHOCHUTEIBHOCTH ['ammiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHCHUS
UMITYJIbCA, 3aKOHBI OTPAKCHUS U TIPEIIOMJICHUS CBETA, 3aKOHBI COXPAHECHUS 3apsI0BOTO
U MacCoOBOTO 4YHCENl TpPH SACPHBIX peaKIusIX, MpU DJTOM JaBaTh CIIOBECHYIO
(bOpMyIMPOBKY 3aKOHA U 3alUCHIBATh €M0 MAaTEMATUYECKOE BHIPAKECHHE,

_ OOBSICHATH (PpU3MUYECKHE TMPOIIECCHl M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallMii  TPAKTUKO-OPUEHTUPOBAHHOTO  XapakKTepa:  BBIABIATHL  NMPUYHHHO--
CJICICTBEHHBIC CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIAaroB ¢ OMOpoi Ha 2—3
U3YYCHHBIX  CBOWCTBAa  (DU3UYECKUX  SIBICHWM, (PU3WYECKUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEW;

_ pemath pacy€THBIC 3a7aud (OMHUPAIOIIUECS Ha CUCTEMY W3 2—3 ypaBHEHHH),
UCITIOJIB3YysI 3aKOHBI M (OPMYIIBI, CBS3bIBAIONINE (HU3UYCCKHUE BEITUYMHBI: Ha OCHOBE
aHaKM3a yCIIOBUS 3a7a4d 3alUChIBaTh KPATKOE yCIIOBUE, BBISBIISATH HEIOCTAIONTUE WITH
n30BITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOIUMBIE ISl PEIICHHS,
MPOBOJUTh Pacu€Thl W  OIEHUBATh PEATUCTUYHOCTh TOJYYEHHOTO 3HAUYCHUS
(bu3nYECKON BEIMYUHBI;

_ pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOYKHO PEIIUTh TPH TOMOIIM (PU3HUECKHX
METOJIOB,  WCIOJNB3yS  OMHCAaHWUE  WMCCIENOBAHUS,  BBIACIATH  IPOBEpPSEMOE
MPEANOJIOKEHNEe, OIICHUBATh TPABWIBHOCTh TOPSIIKA TIPOBEICHUS HWCCICIOBAHMS,
JIeaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIHTATHl HAOIOACHHUHN U OIBITOB;

_ TMPOBOJUTH OMNBITHI MO HAOMIONCHUIO (DU3UYECKUX SIBICHUA WM (PU3HYECKHUX
CBOMCTB Ten (M3ydyeHHE BTOpOTo 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs] SHEPruw,



3aBUCUMOCTh TI€pHOJIa KOJIEOAaHWH TMPYKUHHOTO MAasATHHKAa OT MAacChl Tpy3a U
KECTKOCTU TPYKHHBI H HE3aBUCUMOCTh OT aMIUIUTYJIbBl MaJblX KOJICOAHUH,
NpSIMOJIMHEMHOE pachpoCTpaHEHUE CBETa, pasliokeHue OerIoro cBeTa B CIHEKTD,
U3YYEHUE CBOMCTB H300paXeHHs B IIJIOCKOM 3€pKaje U CBOMCTB M300pakKeHUs
npeaMeTra B coOuparomieil JuH3e, HaO0/IeHHe CIUIONIHBIX U JIMHEWYaThIX CHEKTPOB
W3ITy4CHHsI): CaMOCTOSITEIBHO COOWMpaTh YCTAaHOBKY U3 UM30BITOYHOTO Habopa
000pyI0BaHUs, OMIMCHIBATH XOJI OTBITA U €r0 PE3YJIBTATHI, (HOPMYITUPOBATH BHIBOIHI,

_ TPOBOJUTH MPHU HEOOXOJMMOCTH CEPUI0 MPSIMBIX U3MEPEHUHN, ONpEeIsis cpeHee
3HAQUYCHHE U3MEpSAeMON BeTUYHMHBI ((POKYCHOE pacCTOsHUE CcOOUparoliel JIMH3BI),
000CHOBBIBATh BBIOOD crioco0a n3MepeHus (U3MepUTEILHOTO0 Mpudopa);

_ TIPOBOJWUTH  HWCCIAEAOBAaHHWE  3aBHCHUMOCTEH  (DM3WYECKUX  BEIMYMH  C
WCITOJIb30BAaHUEM TPSMBIX HW3MEpPEHUH (3aBUCHMOCTh IIyTH OT BPEMEHU IIPH
PAaBHOYCKOPEHHOM JIBIDKEHHMU 0€3 HayaldbHOM CKOpPOCTH, TMepuoja KosieOaHun
MaTEMaTUYECKOr0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjla OTPaXKEHUSI CBETa OT
yria MmajgeHusi u yria NpeloMIIeHUS OT yIia MaJeHHs): TUIAaHUPOBATh HCCIETOBaHUE,
CaMOCTOSITEIBHO COOMpAaTh YCTAHOBKY, (PUKCHpPOBATH PE3yNbTaThl IMOTYyYECHHOMN
3aBUCUMOCTH (PU3WYECKUX BEIUYMH B BHUJAC TAOIMI] W IpapUKOB, ACIATh BHIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUS;

_ TPOBOJUTH KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BETUYHH (CPEemHssl CKOPOCTh U
YCKOPEHHE Tela NMPH PaBHOYCKOPEHHOM JBHKCHUH, YCKOPEHHE CBOOOTHOTO TAJcHUS,
XKECTKOCTh TIPY)KUHBI, KOIPGUIIMECHT TPEHUS CKOJBXKCEHUS, MEXaHWYecKas pabora u
MOIIIHOCTh, YacTOTa M TEePUOJ KOJeOaHW MaTeMaTH4eCKoro W MPYKHUHHOTO
MasSTHUKOB, OIITHYECKas CHJIa COOHMparomed JIMH3bI, paguOaKTUBHBIA  (DOH):
IUIAHUPOBATh U3MEPEHUsI, COOUpATh IKCIMEPUMEHTAIBHYIO YCTAHOBKY M BBITIOJIHSTH
U3MEpPCHHUS, CIEIys MPEIIOKCHHOW WHCTPYKIIMH, BBIYUCIATH 3HAYCHUE BEIMYUHBI U
aHANMM3UPOBAaTh TOJYYCHHBIE pE3yJbTaThl C Y4ETOM 3aJaHHOW IOTPEITHOCTH
U3MEpPECHU;

_ coOmomath TpaBWiIa TEXHUKKA O€30MacHOCTH TpuU paboTe ¢ J1abopaTOpHBIM
000pyI0BaHUEM;

_ pasnuyaTh OCHOBHBIC NMPH3HAKH W3YUCHHBIX (PU3MUYECKUX MOJICCH: MaTepruaabHas
TOYKa, aOCOJIOTHO TBEPIOE TEJIO, TOYCYHBIA WCTOYHUK CBETa, JIyd, TOHKas JIMH3A,
TJIaHETapHasi MOJIETh aTOMa, HyKJIOHHAsI MOJIeJIhb aTOMHOTO SJIpa;

_ XapakTepu30BaTh MPHUHIUILI JIEHCTBUS H3YYEHHBIX MPUOOPOB M TEXHUUYECKHUX
YCTPOKMCTB C ONOPOH HAa UX OMHCAHUS (B TOM YHCIIE: CIIUIOMETP, TaTIYUKH TOJI0KCHUS,
PacCTOSTHUS U YCKOPEHUs, paKeTa, 3XO0JIOT, OYKH, TIEPUCKOM, (hoToanmapar, ONTHICCKUE
CBETOBOJBI, CIIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHa), HCHONIB3ysS 3HAHUS O
CBOICTBaxX (PM3NUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NUECKUE 3aKOHOMEPHOCTH;

_ WCIONB30BAaTh CXEMbl W CXEMAaTUYHBIC PUCYHKH W3YyYCHHBIX TEXHUUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB U TEXHOJOTUUYECKHUX MPOLECCOB MPU PELICHUU



y4eOHO-IPAKTUUECKUX 3a]a4, ONTUYECKUE CXEMBbI JJIsi TOCTPOEHUs M300pakKeHWil B
IJIOCKOM 3€pKajie U COOMPAIOIIEH JINH3E;

_ TPUBOJUTH MPUMEPHI (HAXOAUTH HH(GOPMALMIO O MPUMEPAX) MPAKTHIECKOTO
UCIIOJIb30BaHUsl (U3NYECKUX 3HAHUW B TOBCEIHEBHOW >KM3HU JJisi OOecredeHus
O0e3omacHOCTH TMpu OOpalieHu ¢ NOpudopaMu M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHUsI 3JI0pOBbsI M COONIOAEHUS HOPM DKOJOTMYECKOTO TOBEACHHUS B
OKpYXarolen cpee;

_ OCYIIECTBIISAITh TOMCK HH(popManuu (u3ndeckoro coiepxkanus B MHTepHere,
CaMOCTOSITeNIbHO (DOpMYyNUpPYs TOMCKOBBIM 3alpoc, HAXOAUTh MYTH OIPEIACICHUS
JIOCTOBEPHOCTH TIOJIyYeHHOM HH(OpMAlMM Ha OCHOBE UMEIOIIUXCSA 3HaHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

_ WCIOJNb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOrO COAEpXKaHMs, CIpaBOYHbIE MaTepuaibl, PECypChl CETH
WntepHer, Bnaaerb NpuéMaMud KOHCIIEKTHUPOBAHMS  TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIKU U3 OJJHOM 3HAKOBON CUCTEMBI B JIPYTYIO;

_ co3/aBaThb COOCTBEHHbIE NMCBMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE
uH(pOpMAIMM W3 HECKOJbKHX HMCTOYHUKOB (DU3HYECKOTO COJAEpk aHUsA, ITyOJIMYHO
IPEACTABIATh PE3YJIBTATHl MPOEKTHOM WM HCCIEN0BATEIBCKOW JESATEIBHOCTH, IPU
3TOM I'PaMOTHO MCITOJIb30BaTh U3YUYCHHBIN MOHATUMHBIA alliapaTr U3y4yaeMoro paszena
GU3MKK M CONPOBOXKAATh BBICTYIUICHHE Mpe3eHTalueld ¢ Y4Y4ETOM OCOOEHHOCTEHN
ayJIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
Pa3znen 1.®0u3uka u e€ poJib B NO3HAHUM OKPYKAIOLIEro MUPa
bu6mmoreka [IOK
1.1 o - 2
MI3HIE - Hayka 0 Hipupoae https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 o 2 1
VISHHACCIHE BETMHAIHEL https://m.edsoo0.ru/7f416194
bubmuorexa [JOK
1. E i 2 1
3 CTECTBEHHOHAYYHBIA METO/ MO3HAHUS https://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pa3nes 2.IlepBoHayanbHble CBeJeHUS 0 CTPOCHUH BelllecTBa
bu6nmoreka [JOK
2.1 1
CTpockue BetecTsa https://m.edsoo0.ru/7f416194
59 JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHII 5 1 bubnnoreka [JOK
' BEIllECTBA https://m.edso00.ru/7f416194
bubmuorexa [JOK
2.3 A 2
TPETATHRIC COCTONMIA BemectRa https://m.edsoo0.ru/7f416194
Hroro no pazgeny 5
Paznen 3./IBu:xeHre U B3auMo/ielicTBHE TeJl
bu6mmoreka [JOK
1 M
3 CXAHHHICCROE ABHACHHC 3 https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 bubmuorexa [JOK



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

https://m.edsoo.ru/7f416194
bubmuoreka [JOK

3.3 Crna. Buaet e 14 2 https://m.edsoo.ru/7f416194
Wroro no pazueny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, dKUIAKOCTEH 1 ra30B
41 JHaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubnmoreka [JOK
' TeJaMU, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBreHHE KHAKOCTH > https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe fapieHHe 6 https://m.edso00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Pa3nes S.PaGora 1 MOIIHOCTB. JHeprus
bu6mmoreka [IOK
1 P 1
> aboTa M MOUHOCTS 3 https://m.eds00.ru/7f416194
bu6mmoreka [IOK
52 Hlpoctere MexarHsMbI > 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
53 Mexaniiieckas oHepri 4 ! https://m.edso0.ru/7f416194
Hroro no pazneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 12



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

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Pa3gen 1.TenioBuie ABJIeHUS
. bubnuorexa [JOK
11 CTpocHHe 1 CBOHCTBA BELLCCTB ! https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
12 Terumosste mporeccet 21 1 > https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3nen 2.2/iekTpuyeckne 1 MATHUTHBIE SIBJICHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 1 bubnuoteka [JOK
' Y UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuoteka [JOK
2.2 ITocTOSHHBIN NEKTPUUECKUI TOK 20 1 7 https://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
23 Marmutisie Apaetis 0 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 SICKTPOMArHHTHAS HHAYKLUHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 145



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

9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Pa3zgen 1.Mexannueckue siBJeHHUS
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OITHCaHUs https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.2 B i 20 1 3
SAMMOACHCTBHE TeX https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 10 3
AKOHET COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paznen 2.Mexann4yeckue Kojge0aHusi M BOJTHbI
bu6mmoreka [IOK
2.1 M 7 3
CXAHHHCCKNE KONCOanHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CRAMHIICCKHE BOTHEL JBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Pa3nen 3.2/eKTpoOMarHuTHOE MOJI€ H 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTpOMarHUTHOE TOJIE U 6 9 bubnnoreka [JOK
' 3JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znen 4.CBeToBbIe IBJIEHUS
4.1 3aKOHBI pacCIpOCTPAaHEHHUS CBETA 6 2 bubmuorexa [JOK



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

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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Wroro no pazueny 15
Pazgea S.KBaHnToBbI€ SIBJICHUS
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41ada6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOIO AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHbie peakuuu ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6.I1oBTOpUTEILHO-0000 IHAI0IM A MOYJID
[ToBTOpEeHue u 06001IeHNE COAEepKAHUS bubnuoreka [IOK
6.1 9 2
Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 27



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

HOYPOYHOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabnubie IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
®du3nka — HayKa 0 IpUpo/Ie. 1
SBnenus npupobl
Ou3nyecKue sIBICHUS 1
dusnyuecKkne BeTUYUHbBI U UX 1
u3MepeHue
VYpok-uccnenosanue "M3mepenue
TeMIIepaTypbl IPU MOMOIIN 1 1
KUJKOCTHOTO TEPMOMETpPA U JaTUrKa
TeMmeparypbl"”
Metoabl Hay4HOTO MTO3HAHMUSL.
Onucanue GpU3MUECKUX SBICHUH C 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff09f72a
IIOMOLIBIO0 MOJIETIEN
Ypok-uccnenosanue "IIpoepka
TUIIOTE3bI: JAJILHOCTh MOJIETA IIapUKa, 1 1
MYIIEHHOTO TOPU30HTAIBHO, TEM
Oosblire, yeM OoJble BHICOTA ITycKa"
Crpoenue BemecTBa. ONbITHI,
JIOKa3bIBAIONINE JUCKPETHOE 1 bubmmorexa LOK
p https://m.edsoo.ru/ff09fe0a
CTPOEHHE BEILLIECTBA
JIBr>KeHre YacTHI] BEIIECTBA 1 bubmmorexa [OK
https://m.edsoo.ru/ff0a013e



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

Ypok-uccnenoanue «OnbITHI 11O

9 HaOJIIOJICHUIO TETJIOBOTO PACITUPEHUS
ra3oB»
10 ArperaTHble COCTOSIHHSI BELLIECTBA
Oco00OEHHOCTH arperaTHbIX COCTOSTHUI
BoJibI. O000IIIEHHE 10 pa3eTy bubnuorexa [JOK
11
«IIepBoHauagbHbBIC CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHUHU BEILIECTBA»
MexaHn4ecKoe IBUKCHUE.
12 PaBHOMepHOE 1 HEpaBHOMEPHOE bubmorexa [JOK
P P P https://m.edsoo.ru/ff0a05c6
JBIKEHUE
bu6mmoreka [IOK
13 Ckopoctb. Equauie! ckopocTu
P S P https://m.edsoo.ru/ff0a079c
14 Pacuet myTu 1 BpeMeHH ABUKEHUS bubmorexa HOK
Y P s https://m.edsoo.ru/ff0a0ae4
15 Nuepuusa. Macca — Mepa bubnnorexka [JOK
MHEPTHOCTH TEIl https://m.edsoo.ru/ff0a0c10
16 IInotHOCTH BemiecTBa. Pacuer macchl bu6mmoreka [IOK
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnast pabota «Ornpezaenenne
IUIOTHOCTH TBEPAOTO TENa»
18 Pemenue 3amad mo teme "[l1oTHOCTH bu6mmorexa [IOK
BemecTna" https://m.edsoo.ru/ff0al23c
Cwuita kak XapakTepHUCTHKa
19 B3anmoiecTBus Ten. Cuma
ynpyrocty. 3akoH ['yka
20 JlabopaTtopHas pabota «3ydeHue

3aBUCHUMOCTH PACTAKCHUA



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

(medopmanun) NpyKUHBI OT
HPUIOKEHHOM CHIIBI»

21 SIBnenune TaroreHus. Cuia TSHKECTH
CBs3b MEXKY CUJION TSKECTH U

22 Maccoii Tena. Bec tena. Pemenue bubmmorexa [JOK

e ' | https://m.edsoo.ru/ff0al1778
3aga4 1o teme "Cuia TsHKecTH

93 Cuia TsKeCTH Ha APYTHX IJIaHeTaX. bubnuorexa [JOK
Du3NYECKUE XapaKTEPUCTUKHU IJIAHET https://m.edsoo.ru/ff0a1502

bu6mmoreka [IOK

24 Hsmepenne cui. J[uHaMoMeT

P A p https://m.edsoo.ru/ff0al8cc
bu6mmoreka [IOK

25 Bec tena. HeBecoMocTh

https://m.edsoo.ru/ff0al778
CrnosxeHue IByX CUJI, HallpaBJIEHHbIX
26 10 OJTHOM TPSIMOI bubmorexa LHOK
. P ’ https://m.edsoo.ru/ff0ala70
PaBHoOpelicTBYIOIAs CHIT

97 Pemenue 3anau mo teme
"PaBHonelicTByromIas cr"

28 Cuia TpeHus u €€ Bubl. TpeHue B bubnunorexa [JOK
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
Jlaboparopnast pabota «13yuenue
3aBUCHUMOCTH CHIIbI TPEHHS

29 CKOJIb)KCHHS OT CHUJIbI TaBJICHUS U bubmorexa HOK

a https://m.edsoo.ru/ff0alcc8
XapakTepa COMPHUKACAIOIINXCS
IMOBEPXHOCTEW

30 Pemenue 3agad Ha onpeneneHue
PaBHOJECHCTBYIOLIEN CUIIBI

31 Pemenue 3anau mo temaMm: «Bec bu6nmoreka [JOK

Tenay, «I'paduueckoe n3o0pakeHne

https://m.edsoo.ru/ff0alde0



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

cuny, «Cunbly, «PaBHOIEHCTBYIOIIAS
CHII»

Konrponbnas padora no remam:
«MexaHn4eckoe JBKeHUE», «Macca,

32 IUIOTHOCTBY, «Bec Temay,
«['paduueckoe n3o0pakeHne CUI»,
«Cue»

33 Jasnenne. CriocoObl yMEHBIIICHUS U bubnnoreka [JOK
YBEIIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBiieHue ra3a. 3aBUCUMOCTD

34 aBJIEHH ra3a oT 00bEMa bubmorexa LOK
a ’ https://m.edsoo.ru/ff0a2376
TeMIIEePaTyphl
Ilepenaua naBneHus TBEPALIMU

35 Tenpal\iln >1<Iil KOCTSIMU U FfsaMH bubmorexa HOK

> KHA ’ https://m.edsoo.ru/ff0a25b0
3axoH ITackans

36 JlaBlieHME B )KUJIKOCTH U Ta3e, bu6mmoreka [IOK
BBEI3BAaHHOE JIEUCTBUEM CHIILI TSKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amaud no teme «J/laBienue B bubmuorexa [JOK
JKMIKOCTH U rase. 3axkoH Ilackais» https://m.edsoo.ru/ff0a2826

bu6nmoreka [JOK

38
Coobmaromuecs cocyp! https://m.edsoo.ru/ff0a2970

39 I'unpasamuecknii mpecc bubmiorexa LIOK

P p https://m.edsoo.ru/ff0a3136

40 Manomerpsl. [lopuiaeBoi
JKUJIKOCTHBIA HAcOC
ATmochepa 3eMiIM U IPUYKHBL € bubnnorexka [JOK

41
CYILIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3ayxa. ATmocdepHoe bubnmuorexa [JOK



https://m.edsoo.ru/ff0a20a6
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

JaBJICHHUC

https://m.edsoo.ru/ff0a2b5a

N3mepenue atMochepHOro AaBJICHUS.

bu6mmoreka [IOK

43 Omneit Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTB aTMOC(HEpPHOTO
44 JABJICHUS OT BBICOTHI HAJl yPOBHEM bubmmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepona. AtmocdepHoe bubnnorexa [HOK
JIaBJICHUE Ha Pa3JIMYHbIX BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amau o reme "
ATmocdepHoe naBneHue"
JleiicTBHE KUAKOCTH U Ta3a Ha
47 MOTPYKEHHOE B HUX TEJO. bubmmorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
Jlaboparopnast pabota «Ornpezaenenne
48 BBITATKUBAIOIIEH CUIIBI, bu6mmoreka [IOK
JIEHCTBYIOLIEH HA TEJIO, IOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHUJIKOCTb)»
Jlaboparopnast pabota 1mo Teme
49 «MccnenoBanne 3aBUCMMOCTH BeECa bubnuoteka [JOK
TeJa B BOJE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B KHUJIKOCTb YacTH TN
bu6mmorexa [IOK
S0 llnapattite Ten https://m.edsoo.ru/ff0a3a96
Jlaboparopnas pabota
51 "KoHcTpynpoBaHue apeomeTpa win
KOHCTPYHPOBAHUE JIOAKH H
onpeJereHue e€ rpy30no bEMHOCTH"
52 Pemenue 3amay mo remaMm: «[lnaBanue bu6mmoreka [IOK



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

cynoB. Bo3nyxonnaBanuey,
«/laBieHue TBEPABIX TEN, )KUIAKOCTEH
H Ta30B»

https://m.edsoo.ru/ff0a3654

KonrponsHas pabora o reme

53 «/laBrieHue TBepIBIX TEN, JKUIKOCTEH

Y Ta30B»
bu6mmoreka [IOK

>4 Mexanriecias padora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [IOK

> Mormgo0cTe. EAHHATE: MOmEOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenosanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOI MPH 1
noabéMe o Jiectauie"”

57 IIpoctsie MexaHu3Mbl. Peryar.

PaBHOBecue cun Ha peiyare
Pbruaru B TexHuke, ObITY U IPUPO/IE.

58 JlaGopatopHnas pabora 05 bubnuoreka [IOK
«HMccnenoBanue ycioBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIuara

59 Pemenue 3anau mo teme «Y cioBus bu6mmorexa [IOK
paBHOBECHS phlUara» https://m.edsoo.ru/ff0a48a6
Koaddumment nonesnoro necTpust
Mexanu3ma. Jlaboparopnas pabota

60 . 0.5
«M3mepenue KII/ naknonHOM
MIJIOCKOCTH

61 Pemenue 3amaa mo teme "Pabora, bubmuorexa [JOK
MotrHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48

62 Mexanuyeckas SHEprusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48

Kunernueckast u noTeHImaibHas
SHEprus

https://m.edsoo.ru/ff0a4252

63

64

65

66

3aKOH COXpaHEHHUs MEXaHUYECKON
SHEPTUU

YPOK-3KCIIEpUMEHT I10 TeMe
"DKCIEpUMEHTAIBHOE ONPEICIICHUE
WU3MEHEHUS KUHETUYEeCKON U
MOTEHIIMATILHON SHEPTUU TIPU
CKaThIBAaHUHM TEJIA MO0 HAKJIIOHHOM
TJIOCKOCTH"

KoHnTtposbHas paboTta mo teme
«PaboTa 1 MOIIHOCTb. DHEPTHUs»

PesepBHrlit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnuyeckoe IBUKeHue"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ad4ee6

67

Pesepubiit ypok. Pabora ¢ Tekctamu
o TeMe "JlaBieHue TBEPABIX TeN,
JKUIKOCTEN U Ta30B"

bu6nmoreka [JOK
https://m.edsoo.ru/ffOa4ffe

68

PesepBHrlit ypok. Pabora ¢ TekcTamu
o teMe "Padora. MOLIHOCTS.
Ouneprus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne JlaTa nudpoBLIe
Tema ypoka Konrpoabnsie IIpakruueckue p
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHMHETUYECKOW TEOPUHU U UX OIBITHBIE 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEpIOTO, )KUAKOTO U 1 bubnnoreka [JOK
ra3000pa3HOro COCTOSTHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPJIOTO,
4 KHUJIKOTO U Ta3000pa3HOT0 COCTOSIHHMA 1
BEIIECTBA HA OCHOBE MOJIOKEHHI
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH
bu6nmoreka [JOK
5 Kpucrannnueckue u amopdusie Tena 1
P pd https://m.edsoo.ru/ff0a5800
5 CmauvBaHMe U KallWJUISIPHOCTb. 1 bubnmnorexa [JOK
IToBepXHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
7 TenoBoe paciliupeHue u cxaTmue 1 bubmmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
Temmepatypa. CBsi3b TEMIIEPATYpPHI CO
8 CKOPOCTBIO TEIJIOBOTO JIBUIKEHUS 1
YaCTHII
9 Buytpennss sneprusi. Crioco06st 1 bubnnorexka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuun https://m.edsoo.ru/ff0a5c60
10 Buapl Teronepenaun 1 bu6mmoreka [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
https://m.edsoo.ru/ff0a5c60

VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIIOBBIX CBOMCTB

https://m.edsoo.ru/ff0a6412

bubmuorexa [JOK

1 BEIIECTB U MaTEPHUAIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

12 KomuuaectBo Temnorel. Y aenpHas bubmuorexa [JOK
TEINIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHHEe TEIIOBOrO OanaHca. bubnnoreka [JOK
TemnooOMeH U TETIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGoparopHnas pabora

14 "UccnenoBanue sBICHUS bubmuorexa [JOK
TEII000MEHa MPU CMEITUBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U Topsiueit BoAbI"
Pacyer konmyecTBa TEMIOTHI,

15 He0o0XO0IMMOT0 JIJIsl HAarpeBaHUsI Teja
Y BBIIESIEMOT0 UM TIPU OXJIAXKICHUU

16 Jlaboparopnast pabora "Onpenenenue bubnuotexa [JOK
YACIBHOU TEIJIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIUIMBa. Y IelbHas TEIIoTa bubnmnoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
[1naBneHue u OTBEpACBaHHE

18 KPUCTAJUTMYECKUX Tell. Y AelbHast bubmmorexa [TOK

https://m.edsoo.ru/ff0a71d2

TEeIJIOTa TUTaBIICHUS

19 JlabopaTtopHas pabota "OnpeneneHue bubnuorexa [JOK
yE€IbHOM TEIUIOTHI TUIaBJIeHUs JIbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpa3oBanue U KOHIEHCAITHS. bubmuorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c

21 Kunienne. VY nenpHas temiora bubmuoreka [JOK



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

napooOpa3oBaHUs ¥ KOHJCHCAIIHH.
3aBUCHMOCTh TEMITEPATYPhI KUITCHHSI
OT aTMOC(HEPHOTO JTaBIICHHS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3nyxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTENILHOM BJIaXKHOCTH Bo3ayXxa"

bubmuorexa [JOK
https://m.edsoo.ru/ff0a7628

23

24

Pemenue 3amau Ha onpeencHue
BJIQYKHOCTH BO3/TyXa

[TpuHIHIBI paOOTHI TETIIIOBBIX

nsurareneid. [laposas TypOuna.
JIBuraresib BHYTPEHHETO CrOpaHUs

25

KII/I TermoBoro nBuraresnsi.
TenuoBble ABUTATENN U 3aILUTA
OKpYKaroue cpeibl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

27

28

29

3aKOH COXpaHEHMSI U MTPEBPALLICHUS
OHCPTIYH B TCIJIOBBIX IMPOIECCax

[ToaroroBka K KOHTPOIBHOM paboTe
1o TeMme "TenaoBrie ABJICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

KonTponbHas pabota mo Teme
"TeruioBble aBiaeHUA. U3MeHEeHHE
arperaTHbIX COCTOSIHMI BeriecTa"

3J'IeKTpI/ISaI_II/I$I TCII. I[Ba poaa
QJICKTPHUYCCKUX 3aps10B

bu6nmoreka [JOK
https://m.edsoo.ru/ff0a83f2

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

30

VYpoxk-uccienoBanue "IIeKTpuzanus
TeJ UHAYKIUEN U TIPH
CONPUKOCHOBEHUH"



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

B3aumMozeicTBue 3apsyKeHHBIX TEll.

bubmuorexa [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
DNeKTprUYECcKoe MoJie.
32 HanpsiykeHHOCTB JIEKTPUYECKOro bubnuoreka [IOK
nosst. [IpuHnmn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUYECKUX IMOJIEN
Hocurenu snextpuueckux 3apsiioB.
33 OnemeHTapHbIi 3apsn. CTpoeHue
aToMa
34 [IpoBOIHUKY W TUAIEKTPUKU. 3aKOH bu6mmoreka [IOK
COXpAaHEHUS JICKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3agau Ha npuMeHeHUE bubnuorexa [JOK
CBOMCTB AJICKTPUUECKHUX 3apsiIOB https://m.edsoo.ru/ff0a90cc
DNeKTpUUECKU TOK, YCIIOBUS €r0
36 cymiectBoBanus. Mcrounnku bubmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JleicTBUSI 2JIEKTPUUECKOTO TOKA bubmmorexa LIOK
https://m.edsoo.ru/ff0a96hb2
VYpok-uccnenosanue "Jleiictue
38 AIIEKTPHUYECKOTO OIS Ha IPOBOTHUKHI 1
U JUDJIEKTPUKHA"
39 DNEeKTpUYECKU TOK B MeTaJljIax, bubnmnoreka [JOK
JKUJKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuueckas Lenb U e€ COCTaBHbIE
4acTu
Cuna Toxka. JlabopaTtopHas pabora
bu6nmoreka [JOK
41 "N3mepeHue U peryiupoBaHue CUIbI 0.5

TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
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

DNEKTPUUECKOE HATIPSKEHUE.
BoasT™metp. JITaboparopHas pabota

bubmuoreka [JOK

42 "M3MmepeHue u peryanpoBaHue 05 https://m.edsoo.ru/ff0a9e14
HarpsoKeHus"

43 CornpoTuBiieHIE TPOBOJHUKA. bubnmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [JOK
MPOBOJHUKA OT €r0 JJIMHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CEYEHUs U MaTepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpsbkeHus. 3akoH Oma i1 ydacTka bubmnorexa [IOK

https://m.edsoo.ru/ff0aad4a

Lemnu
Jlaboparopnas pabota
"HccnegoBanue 3aBUCUMOCTH CUJIBI

46 TOKA, UYILETO YEPE3 PE3UCTOP, OT 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0aa04e

COTIPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucTope”

47 [TocnegoBarenpHOE U MapaieIbHOE
COETMHEHUS TIPOBOIHUKOB
JlabopaTtopHnas padota "IIpoBepka

48 MIpaBUJIA CIIOXKEHUS HANIPSHKEHUN ITPU 1 bubnnoreka [JOK
[IOCJIEI0BATEIILHOM COCIMHEHUH JIBYX https://m.edsoo.ru/ff0aaas8
pe3uctopos”
JlabopaTtopHas padota "IIpoBepka

49 MIpaBUJIa JUI CHJIbI TOKA ITPU 1 bubnnorexka [JOK

napajuieIbHOM COeAMHEHUN
pe3uctopos”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
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

Pemenue 3a1a4 Ha npuMEHEHUE

bubmuorexa [JOK

50 3akona OMa ISt pasIngHOro
AP https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOJHUKOB
51 PaboTta 1 MOIITHOCTH AIIEKTPUIECKOTO bubnnoreka [HOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGoparopnas padora "Onpenenenue
52 a60prl u II:/IOH_I:I)OCTI/I SHGKTpI/I‘ICCKOFO Bubmaorexa ITOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DIEeKTPUYECKHE LIETTH U TOTPeOUTen
53 DIIEKTPUUECKOI DHEPTUU B OBIT bubmmorexa [TOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3aMbikanmne
[ToaroroBka Kk KOHTPOJILHOM paboTe
o TeMe "DIEeKTPUIECKHUE 3apSIb.
54 3apsoKeHHbBIE TeJrI)a " UX ’ bubmmorexa [TOK
P N . https://m.edsoo.ru/ff0abd2c
B3aumoercTBusl. [10CTOSIHHBIH
ANEKTPUYECKUN TOK"
KonTponbHas pabota no teme
"DHEeKTPUUECKHE 3apsIIbI.
55 3a H)KCI;IHBIG Tea I/IpI/IX bubmmorexa [TOK
P o . https://m.edsoo.ru/ff0abea8
B3aumoercTBusl. [10CTOSIHHBIH
AIEKTPUUYECKUN TOK"
56 ITocTossHHBIE MATHUTEI, UX
B3aUMOJIENCTBUE
57 VYpok-uccnenosanue "M3ydenue bubnmnoreka [JOK
MOJIEW ITIOCTOSHHBIX MarHuToB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe 1ojie. MarHuTHoe I10J1e
bu6nmoreka [JOK
58 3eMJIH U €ro 3HaYeHHue JUIS )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarauTHoe nojie
JIEKTPUUYECKOro Toka MarHutHoe
10JI€ KaTyIIKU C TOKOM

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac1d?2

60

[IpuMeHeHue >EeKTPOMarHiuToB B
texHuke. JJaboparopuas pabota
"N3y4yeHue neicTBUSI MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubmuorexa [JOK
https://m.edsoo.ru/ff0ac74a

61

DNEeKTPOABUTATEIb IOCTOSIHHOIO
Toka. Mcnosnb3oBanue
AJIEKTPOJBUTATENIEH B TEXHUUECKUX
YCTPOWCTBAX M HA TPAHCIIOPTE.
JlaGoparopHnas pabora
"KoHncTpynpoBaHnue u usyueHue
paboTHI AJIeKTpOoABUTATENS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apases. 3akoH
ANEKTPOMArHUTHOM MHIYKITHH.
IIpaBuio Jlenua

63

Onekrporereparop. CriocoObl
MOJTyYEHUS DJICKTPUIECKON SHEPTUH.
DNeKTPOCTaHIIUHU Ha
BO300HOBIIEMBIX UCTOYHUKAX
SHEPTUU

64

65

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DIIEKTPUYECKUE U
MarHvuTHBIC SBICHUS"

KonTponbHas pabota mo Teme
"DJIeKTpUUECKUE U MAaTHUTHBIC
sIBJICHUS "

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

66

PesepBHelIit ypok. Pabora ¢ Tekctamu

bubmuorexa [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teme "TemnoBeie ssBiaeHusd"

https://m.edsoo.ru/ff0accse

PesepBHbIil ypok. Pabora ¢ TekcTamu

R . bubmuorexa [JOK
o7 HO TEME HOCTUMHH,I: 11/1 1 https://m.edsoo.ru/ff0acdc6
AIEKTPUUYECKUN TOK
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1
1o Teme "MarHuTHsbl€e siBiIeHUS"
OBUIEE KOJIMYECTBO YACOB I10
- 68 14.5

I[TPOT'PAMME



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

9 KUIACC

KosunyecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabsuble IIpakTuyeckue
n/n Bcero p P u3yuyeHusi oOpa3oBaTejibHbIE
a00ThbI a00TbI
P P pecypchl

1 MexaHndeckoe JBHKEHUE. 1
MarepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIBHOCTD 1 bubnnorexa [JOK
MEXaHUYECKOTO JIBUKECHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 bubnuoreka [IOK
JIB)KEHUE https://m.edsoo.ru/ff0ad19a
HepasHoMepHOE NpsMOIUHENHOE

4 nekeHue. CpeHsst © MTHOBEHHAS 1
CKOPOCTH

5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka HOK
JIBUKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHNHOTO

6 PaBHOYCKOPEHHOTO JIBIKEHUs. [ paduk 1
CKOPOCTH
JlabopaTopHas pabota "OnpeaeneHue

7 CKO peHHsII) Ten;) pH aBHopCKO CHHOM 1 1 bubmorexa HOK
YCrop PP . yerop " https://m.edsoo.ru/ff0adb18
JBIKEHUHU 10 HAKJIOHHOM TTOCKOCTH

8 CBoboaHoe nagenue Ten. OnbIThI 1
lanunes

9 PaBHOMEpHOE ABUKEHUE 110 1 bu6nuorexa [IOK

okpy>kHocTH. [leproa u yacrora

https://m.edsoo.ru/ff0ael76



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

oOpamienus. JInHeiHas U yriioBas
CKOpPOCTH

10 LleHTpOoCTpeMUTENBHOE YCKOPEHHE
. bubnmnoreka HOK
11 IIepBeb1it 3ak0oH HproToHa. BekTop cuibl https://m.e dSO(I)l.ru 11086612
12 Bropoii 3akon HrroToHa. bubnnoreka [JOK
PaBHOpelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HetoTona. Cynepno3uuus bubmmoreka [JOK
CuII https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha NPUMEHEHUE 3AKOHOB bubnnorexa [JOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocti. 3akon I'yka ﬁ::;i?;;fg;g rOu}f<aneca2
16 Pemenue 3ampau no reme «Cuia
YOPYTOCTH»
17 JlaGopatopHnas pabota «OnpezneneHue bubmmnoreka HOK
KECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubmmnoreka HOK
18 Chua Tpenus https://m.edSO(])_.I ru/ff0af738
bubmuoreka [JOK
19 Pemenue 3anay mo Teme «Cuma TpeHUS» https://m.e dsoi.Iru /#0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 pHIIMEHTa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEHUS
22 Cwuia TSOKeCTH U 3aKOH BCEMHPHOTO bubnuorexa [JOK



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

TATOTEHUS. Y CKOpEHHE CBOOOHOTO
majieHust

https://m.edsoo.ru/ff0af044

VYpoxk-koHpepenuus "JIBrkeHue e

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'amaktuxu"

Pemenue 3agau no teme "Cuna TsxKeCTH bubnuoreka [IOK

24 " :

Y 3aKOH BCEMUPHOTO TATOTEHUS https://m.edsoo.ru/ff0af5f8

o5 [TepBas kocMHuYeCKasi CKOPOCTb. bubmmoreka [JOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHabHON TOYKH.

26 AbcomrotHO TBEpHOE Teno. PaBHOBeche bubmmoreka [JOK
TBEPAOTO TeJIA C 3aKPETUIEHHON OChIO https://m.edsoo.ru/ff0afe36
BpalIeHUs

27 MowmenT cuinsl. LenTp TspKecTn

28 Pemenue 3agad mo reme "MOMEHT CHJIBI. bubmmoteka IIOK
enTp TsoxecTn” https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe 1Mo

29 Tehfe "MexaHquc:))e BI/I)KCEI/IG bubmorexa LOK

. A ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue Ten"
KontponbHas pabota mo teme
30 "MeTI; o fe crite bubmuoreka [{OK
XaHUYECKOe JIBFDKCHUE.
N g https://m.edsoo.ru/ffOb06ec
BzaumoneiictBue Ten"
Nmnynbe Tena. UMiynbe cuiibl. 3aK0H
31 Y y v oe bubmuoreka [{OK
.Y u
COXpAHCHIA HMHyﬂbcua 24 https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE
32 Pemenue 3agad mo reme "3akoH bubnuorexa [JOK

COXpPaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
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

Ypok-koHpepenius "PeakTuBHOE

33
JIB)KEHUE B MPUPOJIE U TEXHUKE"
bu6nunorexa LIOK
34 M 0
examieciad paboTa 1 MOMHOCTS https://m.edsoo.ru/ff0b0a84
Pabota cuIibI TSDKECTH, CUITBI YIIPYTOCTH bubmmoreka [JOK
35
U CUJIBbI TPEHUS https://m.edsoo.ru/ff0b0db8
Jlaboparopuas pabota «OnpeneneHue
36 paboTHI CUJIBI TPEHHS ITPU PABHOMEPHOM
JBUKEHHUHM TeJa [0 TOPU30HTAIBHON
ITOBEPXHOCTU»
37 CBs3b 3HEprUU U paboTHI.
[ToTenumanpHas SHEpPrust
Kunernueckas sneprus. Teopema o bubmmnoreka HOK
38 .
KMHETUYECKOU DHEPrUUn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs JHEPTUU B MEXaHUKE
40 JlaGopatopnas pabora «3yuenue bubmuoteka [IOK
3aKOHA COXPaHEHUS YHEPIrUn» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubmmoteka IIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxatomue KojiebaHus. BeiHyk1eHHbIE bubmmnoreka [JOK
konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NpyKUHHBINA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuoja KojebaHui OT KECTKOCTH Bubmmorexa [IOK
pHOA https://m.edsoo.ru/ff0b197a
NPY>KUHBI U MAaCCHI TPy3a»
45 [IpeBparnienue sHepruu Npu



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
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

MeXaHHYECKHX KOJIEOaHUIX

46

47

48

49

Jlaboparopuas pabota «OnpeneneHue
94acTOTHI U Iepuoja KojaeOaHmii
IIPY’KUHHOI'O MAsITHUKA»

JlaGopaTopHas padota «IIpoBepka
HE3aBUCHMOCTH TIEpU0JIa KoJIeOaHMit
rpy3a, MOJABEIICHHOTO K HUTH, OT MaCChI
rpy3a»

Mexauunueckue BoaHEL. CBONCTBA
MeXaHW4YeCKUX BOJH. [IpooabHbIC 1
MTOTNIEPEYHBIE BOJIHBI

Ypok-koHpepenmus "Mexannyeckue
BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

bu6nmoreka IIOK
https://m.edsoo.ru/ffOblaec

bubnuoreka [IOK
https://m.edsoo.ru/ffOb197a

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u otpaxeHue
3ByKa

51

52

Ypoxk-uccnenosanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT 4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53

Ypok-koupepenius "YIbpTpa3ByK U
nH(}pa3ByK B IpUPOJIE€ U TEXHUKE"

but6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0aHust U BOJIHBI"

KonTponpHas pabota mo Teme "3aKoHbI
coxpaHeHus. MexaHndeckue KoJIeOaHus

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

U BOJIHBI"

DNeKTPOMarHuTHOE IoJIe.

bu6nmorexa [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
VYpoxk-konpepenuus "kana
58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb3oBaHue 31€KTpOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3ydeHue cBONUCTB
59 3J1peKT OMAarHUTHBIX BOJIHy: TTOMOIIIBIO bubmmorexa [JOK
P " https://m.edsoo.ru/ff0b2c6c
MOOMITEHOTO TenedoHa
Pemenue 3aa4 Ha onpezeneHue
60 9aCTOTHI U JUTMHBI JICKTPOMAarHUTHOU
BOJTHBI
DneKTpOMarHuTHas MPUPOJIa CBETA.
61 Cko OI;TL cBeTa BOJIII{)OEHe CBOMCTBa bubmmorexa [TOK
P ' https://m.edso0.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acpoCTpaHEHHUE CBeTa. 3aTMEHUS brbmmorexa LIOK
PacpocIp ' https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKoH OTpaXK€HUs CBeTa. 3epKaja.
63 Pemienne 3ama4 Ha IpUMEHEHNE 3aKOHA bubnnorexa LOK
p https://m.edsoo.ru/ff0b38c4
OTpakKeHHUS CBETa
64 [Ipenomiienue cBeta. 3aKoH bubmuorexa [IOK
MPEIOMIJIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
65 ITonHOE BHYTpEHHEE OTpaKEHUE CBETA. bu6nuorexa [IOK

Hcnonp30BaHue OJTHOTO BHYTPEHHETO

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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

OTpa’XE€HUA B OIITHYCCKUXCBETOBOJAX

Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH YTJIa MPEIOMIICHUSI

06 CBETOBOTO JIy4a OT yIJia aJicHUs Ha
rpanuue "Bo3ayx-crexno""
Ypok-konpepenuus "Mcnoab3oBanue

67 MIOJTHOTO BHYTPEHHETO OTPAKEHUSI:
CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"

68 Jlua3zel. OnTudeckas CHiia JIMH3BI bubmorexa HOK

https://m.edsoo.ru/ff0b3f2c

69 [TocTpoenne N300paKeHHH B TMH3AX bubmorexa HOK

https://m.edsoo.ru/ff0b444a
Jlaboparopnast pabota "Onpenenenue

70 (hOKYCHOTO pacCTOSIHUS U ONTHYECKOM bubmmorexa [TOK
S https://m.eds00.ru/ff0b4206

71 Ypok-koHpepenus "OnTudeckue bubnnorexa [JOK
JIMH30BbIe MPUOOPHI" https://m.edsoo.ru/ff0cOa7e

72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenmus "JleexTsl 3peHus.

Kak coxpanuts 3peHue”
Pa3noxxeHue 6enoro ceera B CIEKT.

74 Omnertel HetoToHa. Croxkenune bubmorexa [IOK
CHEKTPaNbHBIX I[BETOB. Jlucmepcus cBeTa nttps:/m.ds00. /OO
JlabopaTtopHas padoTta "OTMBITHI 11O

75 Pa3IoKEHHUIO OEJIOTO CBETA B CIIEKTP H bubmorexa HOK

BOCHPUATHIO LIBETA IPEIMETOB MPH UX

https://m.edsoo.ru/ffOc0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

HaOJII0JICHUHN Yepe3 [IBETOBbIC (PHIbTphI"

Ypok-nipaktukyM "BoiiHOBBIE CBOMCTBA

76 cBeTa: AucIepcusi, MHTepdepeHuns u
nudpaxus’”
77 OmnbiTel Pe3epdopaa u ruranerapHas bubnmnoreka HOK
MOJEIL aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
79 Hcnyckanue u OrIoneHue cBera bubnuorexa [IOK
atomMoM. KBaHThl. JInHelHyaThIie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypoxk-mipaktukym "Habntonenue bubmmoreka [JOK
CHEKTPOB UCITYCKaHUS" https://m.edsoo.ru/ff0c1550
81 PaanoakTMBHOCTB U €€ BUIBI bubmorexa LOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro siipa. Hykinonnas bubmuoreka [IOK
MOJIeIIb https://m.edsoo.ru/ff0c18ac
83 PamnoakTuBHBIC ipeBpanieHus. F30Tombt Eggjﬁﬁfgg?ﬁ; oclald
84 Pemenue 3agau mo teme: bubmmoteka IIOK
"PannoakTuBHBIE peBpameHus” https://m.edsoo.ru/ffOclb4a
85 [lepuoa nmonypacnana
VYpok-koH(pepenus "PagnoakTuBHbIE
86 I/IBIjIylleHI/I:Ib BF;'IpI/IIlPOI[e, MI::;LI/IL[HHe, BH6J?HOTeKa HOK
TexiKe" https://m.edso0.ru/ff0c2126
87 S nepHbie peakiyy. 3aKOHbI COXpPaHEHUS bu6muoreka [JOK
3apsJ0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubmmoreka [JOK

MAacCCBI 1 DHEPIruu

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
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89

Pemenue 3agau no reme "AnepHeie
peakuun"

90

91

92

93

94

Peakuuu cunTe3a u 1eneHus siep.
Ncrounuku sHeprun CoaHua u 3BE37
Ypok-koudepennus " nepHas
sHepreruka. JeficTBus paJloaKTUBHBIX
U3JIy4YEHU! Ha )KUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DneKTpoMarHuTHbIe BOJIHBL. KBaHTOBBIE
SIBJICHUS "

KonrponbHas paborta no reme
"DIeKTpOMarHuTHOE TOJIE.
DNeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHNA"

[ToBTOpenue, o600IIEHNE.
JlaGopaTopHble pabOThI 110 Kypcy
"B3aumoneiicteue ten"

bu6nmorexa [IOK
https://m.edsoo.ru/ff0c1e88

bubmuoreka [{OK
https://m.edsoo.ru/ff0c223e

bubmmoteka IIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, 06o61eHue. Pemenne
PACUCTHBIX U KAYECCTBCHHBIX 3aJ1a4 110
teme "TemnoBsie nmpouecco”

but6mmorexa [IOK
https://m.edsoo.ru/ff0c2572

96

97

IToBTropenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYeCTBEHHBIX 3a/1a4 T10
teme "KIIJ] TerioBsix qBurarenei"

IToBTrOopenue, o6o0menue. Pemenue
pacyeTHBIX ¥ KaYeCTBEHHBIX 33/1a4 110
teme "KIIJ snexTpoycTanoBOK"

bubnunorexa LIOK
https://m.edsoo.ru/ff0c2a22

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
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[ToBTOpEeHmE, 0000IICHNE.

bubnunoreka LIOK
% ‘J‘Ia6opaTopHLIe P a6o"TH 1o xypey 1 1 https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTropenue, o6o0menue. Pabora ¢
99 TEKCTaMH 110 TeME "3aKOHBI COXPaHEHUS 1 buGnuorexa [IOK
" P https://m.edsoo.ru/ff0c2d6a
B MEXaHUKE
100 [ToBTrOopenue, o6o0menue. Pabora ¢ 1 bubnuoreka [IOK
Tekctamu 110 Teme "Konebanus 1 BOJIHEL" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0600meHne. Pabora ¢ 1 bubnnorexa [JOK
TekcTtamu 1o TeMe "CBeToBEIE ABICHUA" https://m.edsoo.ru/ff0c3044
[ToBTrOopenue, o6o0menue. Pabora ¢
102 TekcTamu 110 Teme "KBanroBas u 1
sanepHas gpusnka"
OBIIEE KOJIMYECTBO YACOB I1O 102 97

[TPOT'PAMME
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