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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJIEHa Ha OCHOBE MOJIOKEHUN U TpeOOBaHUI K pe3yibTaTaM OCBOCHHUSI Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTENbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
OI'OC 00O, a Takxke ¢ yuétoMm (enepaibHON paboyeit mporpaMmMbl BOCIIUTAHUS U
Konnenmuu npenogaBanus yueOHoro npeamera « Dusnkay.

CopepxaHue mnporpaMMmbl IO (PHU3MKE HANpaBiIeHO Ha (HOPMHUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYAIOMIMXCS W OPTaHU3alUI0 H3yYCHUS
(bu3NKKM Ha NEATeNbHOCTHOM OCHOBe. B mporpamme mo ¢usuke y4yuThIBAIOTCSA
BO3MOKHOCTH yuyeOHOro mpenMera B peanuzauuu TtpeboBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANPEAMETHBIM pe3yJibTaTaM 00yuYeHHUs], a TAKKE
MEKIIPEIMETHBIE CBA3M €CTECTBEHHOHAYUYHBIX YYEOHBIX IMPEIMETOB HA YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma 1o gusnke ycTaHaBIMBAET paclpeaesieHre yueOHOro Marepuaa
o rojaM o0ydeHus (1o Kjaccam), mpejyiaraeT NpUMEPHYIO MOCIEA0BATEIbHOCTh
M3YUYEHHS] T€M, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECPKAHUS U
y4€Te BO3PACTHBIX 0COOCHHOCTEN 00YyHArOITNXCS.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEJIbIO OKa3aHHUS METOIUYECKOU
MOMOIIM YUUTEIIO B CO3/JaHUM paboydeil mporpaMMsbl 10 yueOHOMY MPEAMETY.

®du3zrka SBIAETCS CUCTEMOOOPA3YIONIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
PEIMETOB, TOCKOJIbKY (PU3MYEecKue 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUN, W3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomued u GU3HIECKON
reorpadueii, BHOCUT BKJaJ B €CTECTBEHHOHAy4YHYI0 KApTUHY MHpA,
MPEIOCTaBIsIeT HamOoJiee SCHbIE O00pa3ibl MPUMEHEHHS HAyYHOTO METoja
MO3HAHUS, TO €CTh CI10c00a MOy4YeHUs! JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 riaaBHBIX 3a7a4 (U3NUYECKOro OO0pa30BaHUS B CTPYKType OOIIETro
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYUYHOW T'PAMOTHOCTH U
WHTEpeca K HayKe y 00y4aromuxcsl.

N3yuyenne @usukun Ha 0a30BOM YypOBHE MpEIIOJIaraeT OBJaJCHHE
CICAYIOIIUMU KOMIIETEHTHOCTSIMU, XapaKTEePU3YIOIIUMU €CTeCTBEHHOHAYYHYIO
IPaMOTHOCTb:

e HAYYHO OOBSICHSTH SBIICHUS;

e OILICHUBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCJIEI0BAHMUS;

e UHTEPIPETUPOBATH  JaHHbIE W  HCMOJb30BaTh  HAy4HBIC
JI0Ka3aTeIbCTBA JIJIsl TOTYUYEHHUS BHIBOJIOB.

Henmn wusyueHus QU3NKK HAa YpPOBHE OCHOBHOIO OOINEro o0Opa3oBaHUS
onpenenensl B Konuenuuu mnpenonaBanus ydyeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepanuu, peagu3yrolUx
OCHOBHBIE  00ILI€00pa30BaTENIbHBIE MPOTPAMMBbI, YTBEPKIAEHHON pElICHHEM
Komnerun MunuctepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).



Heaun nzyyenuss Gusuku:

NpUOOpETEeHNE HWHTEpeca W CTPEMIJICHHS OOydYalolmuxcsi K HaydYHOMY
W3YUYCHUIO TMPUPOBI, PA3BUTHE WX HWHTEIJICKTYAJIbHBIX U TBOPUYECKUX
CITOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUS U (popMUpOBaHHE
MCCIIEIOBATEIbCKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAYYHOTO MHMPOBO33PEHHUSI KaK pe3yJibTaTa H3yUYCHHS
OCHOB CTPOCHHS MaTepuu U PyHIaMEHTATbHbBIX 3aKOHOB (DPM3UKH;
dbopMupoBaHUE TPEACTABICHUA O POMU (U3WKU IS PA3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHU;

pa3BUTHE  TMPEJCTABICHUH O  BO3MOXHBIX  cdepax  Oymymien
npo¢eCCUOHANILHON JIESITEIbHOCTH, CBSI3aHHOW C (DM3UKOM, MOJTOTOBKA K
JabHEHIIIeMy 0Oy4YeHHUIO B ’TOM HAMPaBIICHUU.

JlocTikeHre 3TUX Lened mporpamMmbl 1o (GU3MKE Ha YPOBHE OCHOBHOTO
oOurero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIOMINX 3a1ay:

npuoOpeTeHUEe 3HAHWK O JAUCKPETHOM CTPOSHWW  BEIIECTBa, O
MEXaHHYECKHX, TEIUIOBBIX, JJECKTPHUYCCKHUX, MArHHTHBIX M KBAaHTOBBIX
SIBJICHUSX

MPUOOPETCHUE YMEHUN OINMMCHIBATH U OOBSACHATH (DM3MUCCKHUE SIBICHHS C
WCITOJIb30BAaHUEM TTOJTYYCHHBIX 3HAHU;

OCBOCHHE METOJOB PCIICHHS TNPOCTCHINNX PACUYETHBIX 3aJad  C
WCIIOJIb30BaHUEM (PU3MUECKUX MOJICNICH, TBOPYECKUX M MPAKTHKO-
OpPUEHTHUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HAOJIOMATh MMPUPOIHBIC SBICHUS U BBITIOJHATH OTIBITHI,
nabopaTtopHble  pabOTBl M AKCICPHMEHTAJIbHBIC  HCCIICIOBAHHUS C
HCIIOJIb30BaHUEM U3MEPUTEIIbHBIX TPHOOPOB;

OCBOCHHE MPUEMOB PabOTHI ¢ WHGOPMAIUECH (PU3HUECKOTO COACPIKAHUSA,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHXKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OIICHUBAaHUE MH(OPMAIIHH;

3HAKOMCTBO €O cepaMu poeCcCHOHATLHON JACATEILHOCTH, CBI3aHHBIMU
C (U3MKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSAX (PU3UIECKON HAYKH.

Ha msyuenue ¢usuku (0a30BbIi ypOBEHHb) Ha YPOBHE OCHOBHOTO OOIIETO

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B He/IeN0), B 8
Kkiacce — 68 dacoB (2 yaca B Henento), B 9 kinacce — 102 gaca (3 yaca B HeeNi0).

[Ipennaraemseiii B mporpamMmMe Mo (U3MKE MepeveHb JT1ab0paTOpHBIX padoT u
OTBITOB HOCUT PEKOMEHATENIbHBIA XapaKTep, yUUTENb JIeiaeT BEIOOP MPOBEACHHUS
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIAMBUIYAJIbHBIX OCOOCHHOCTEH
O0Oy4JaroImuXxcs, CIHUCKa AKCIEPUMEHTAIBHBIX 3aJIaHUN, MPEiaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1Mo (hHU3uKe.



COJAEPKXAHME OBYUYEHUA
7 KIIACC

Paznen 1. ®u3uka u €€ poJib B IO3HAHUHU OKPYIKAKOIIEr0 MUpa.

®uszuka — Hayka O mnpupone. SBmenus npuponasl. Dusnueckue SBICHUSA:
MEXAHUYECKUE, TEIUIOBBIE, JIIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BenuuuHbl. M3mepenue duzmueckux BenuuuH. Dusnmyeckue
npubopsl. [lorpemHocts u3mepenunit. MexayHapoaHas cucTemMa €HHHUII.

Kak ¢usmka u apyrue ecrecTBeHHbIE HayKH H3y4aloT mpuponay. EcTecTBeHHO-
HAyYHBIN METOJI MO3HAHMS: HAOIIOIeHNE, TOCTAHOBKA HAYYHOT'O BOIIPOCA, BHIJIBIIKEHHE
TUIOTE3, HKCIIEPUMEHT IO MPOBEPKE TUIIOTE3, OOBSICHEHUE HAOIIOJAEMOTO SIBJICHMS.
Onucanue GU3NYECKUX SBICHUN C TIOMOIIBI0 MOJICIIEH.

Hemoncmpayuu.

1. MexaHnueckue, TEMIOBbIE, IJIEKTPUIECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.

2. @usnyeckue MpubOpbl U MpoleAypa MNPAMBIX H3MEPEHHH aHaJOTrOBBIM U

1U(POBBIM MPUOOPOM.

Jlabopamopnsie pabomuol u onvimol.

1. Omnpenenenue 1eHbI ASTEHUS Kbl U3MEPUTEIBHOTO IpUdopa.

2. U3mepeHue pacCcTOsHUU.

3. Hsmepenue o0bEéMa XKUAKOCTH U TBEPJOTO Tea.

4. OmnpeneneHue pasMepOB MAJIBIX TEN.

5. M3MepeHue temnepaTypsl Py MOMOLIY KUIKOCTHOTO TEPMOMETPA U JAaTYMKA

TEMIIEPATYPHI.
6. IlpoBeneHue wHcCCIENOBaHUSA 110 MPOBEPKE THUIOTE3Bl: NAIBHOCTH IOJIETA
HIapyKa, MyEHHOr0 TOPU30HTAIIBHO, TEM OO0JIbIIIE, YEM OOJIbIIE BHICOTA ITyCKA.

Pa3znes 2. IlepBoHavyaibHbIe CBeJCHUSI 0 CTPOEHNH BellleCTBA.

CrpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKa3bIBAOIINE
JMCKPETHOE CTPOCHHE BELIECTBA.

JIBrxenue yactul, BeniecTBa. CBS3b CKOPOCTHM  ABWKEHUS YacTHI[ C
temriepatypoil. bpoyHoBckoe aBmxenue, aubdysus. BzaumopeiicTBue yacTuil
BEILIECTBA: MIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHele COCTOSIHMSI BEILIECTBA: CTPOCHUE Ta30B, XUAKOCTEW W TBEPIBIX
(KpUCTAIIIMYECKUX) Tell. B3auMOCBSI3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSIHUSX W HX aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. (OcoOeHHoCTH
arperaTHbIX COCTOSIHUM BOJBI.

Hemoncmpauuu.
1. HabGmronenue 6poyHOBCKOTO ABUKEHUS.



2. HaGmonenue nuddysum.
3. HaOmionenue sBieHHi, OOBACHSIOMIUXCS MPUTSKEHUEM WU OTTAIKUBAHUEM
YaCTHUI] BEILIECTBA.
Jlabopamopnsie pabomel u onvimol.
1. OrmeHka 1raMeTpa aToMa METOJIOM PSJIOB (C UCITOIb30BaHuEM (poTorpaduii).
2. OmbITHI 0 HAOJIIOJACHHUIO TETUIOBOT'O PACIIMPEHUS Ta30B.
3. OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSKEHUS.
Pa3nen 3. /IBuskeHue U B3auMo/ieiiCTBHE TeJl.
Mexannyeckoe JBUXKEHHE. PaBHOMEpHOE W  HEPABHOMEPHOE JIBUIKCHHUE.
Ckopoctb. CpenHsii CKOPOCTh IpPU HEPABHOMEPHOM JBWKEHUHU. Pacuér mytu u
BPEMEHHU JIBUKEHUSI.
SlBnenne wHepuMM. 3aKOH WHEpUMH. B3anmoaencTBue Tel Kak NOpUYMHA
M3MEHEHHSI CKOPOCTHU JBHKEHMS Tesn. Macca Kak Mepa MHEepTHOCTH Tena. [1moTHOCTh
BemecTBa. CBs3b IIIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEIEeCTBA.
Cuna Kak xapakTepuCTHKa B3auMoAencTBus Ten. Cuiia ynpyrocTu U 3akoH ['yka.
N3Mepenue cuibpl ¢ TOMOLIBIO AMHAMOMETpA. SIBIIEHME TATOTEHUS U CUJIA TSKECTH.
Cuna TskecTH Ha Jpyrux IuiaHetax. Bec Ttema. Heecomocth. CrokeHue Cui,
HaMpaBJECHHBIX 1O OJHOW mpsiMoi. PaBHojelcTByromas cuil. Cuna tpeHus. TpeHue
CKOJILYKEHUSI U TPEHHE TIOKOs. TpeHue B MpUpojie U TEXHUKE.
Jemoncmpayuu.
1. HabGmrongeHne MexaHMYeCKOTro JIBIKCHUS TeTa.
2. HM3mepeHune CKOpOCTH MPSIMOIUHENHOTO IBUXKEHUSI.
3. HaOmronenue sBieHUsI HHEPLIUH.
4. HaOmroneHne n3MeHEeHUs! CKOPOCTU MPU B3aUMOJEHCTBUU TEN.
5. CpaBHEeHHE Macc M0 B3aUMO/ICHCTBUIO TEIL.
6. CrnoxxeHue cui, HalpaBJIEHHBIX MO OAHOUN NPSIMOIA.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOIO JIBMXKEHUsS (IIapuKa B KUIKOCTH,
MOJIEIIN AJIEKTPUUECKOTO0 aBTOMOOWIISI M TaK J1ajiee).

2. OmpeneneHue cpeaHEl CKOPOCTH CKOJIBKEHHS Opycka WIM IIapukKa IIo
HAaKJIOHHOM IIOCKOCTH.
Onpenenenue MIOTHOCTH TBEPIOTO TeNa.

4. OmbITBI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTsDKeHHs  (nmedopmarium)
MPY>KUHBI OT MPUI0KEHHON CHUIIBI.

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJBKEHUS OT Beca
TeJIa U XapaKTepa CONMPUKACAIOIIMNXCS TOBEPXHOCTEM.

Paznen 4. JlaBjieHne TBEPABIX TeJ, dKMAKOCTEN M ra3oB.

JaBnenue. CriocoObl YMEHbIIIEHHWS W yBEJIMYEHMs naBiieHus. JlaBieHue rasa.
3aBUCUMOCTH JaBJeHUs raza ot o0béma, Temneparypsl. [lepenaya gaBieHus: TBEPIAbIMU



TeIaMH, JKUJIKOCTIMU H Ta3zaMu. 3akoH Ilackans. I[lHeBMaTrhueckue MaIlIUHBI.
3aBUCUMOCTh JIaBJICHUSI JKUJKOCTH OT TIyOWHBL. ['HWapocTraThyeckuil mapaaokc.
CooOwmaroiuecs cocyibl. ['uapaBinyeckre MEXaHU3MBbl.

Atmocepa 3emuin U atMmocdepHoe naBieHue. [IpuuMHBI CyIIECTBOBAHUS
Bo3aymHONW o0omouku 3emumm. Ombit  Toppuuemnmu. W3mepenwe aTmochepHOTro
JaBJeHUsl. 3aBUCUMOCTh aTMOC(EpPHOTO JaBlE€HUS OT BBICOTHI HaJ YPOBHEM MOpSI.
[Tpubops! 17151 U13MepeHus: aTMOCHEPHOTO JIaBJICHUS.

JleficTBUE KMIKOCTHM M Ta3a Ha MOTPy:KEHHOE B HHUX TeJO. BpITankuparomas
(apxumenoBa) cuia. 3akoH Apxumena. [LnaBanue ten. Bo3ayxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTB JAABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaya naBneHUs )KUJIKOCTBIO U TA30M.

Coobmraronyecst COCyIbl.

['mapaBnuyueckuit mpecc.

[IposiBneHue necTBUsA aTMOC(HEPHOTO JaBICHUS.

3aBUCUMOCTh BBITAJIKMBAIOIIEH CUIIBI OT 00BbEMA MOTrPYKEHHOW YacTU Tella U

IIJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKUBAIOIIEH CUJIbI BECY BBITECHEHHOMW KUJKOCTH.

8. YCJIOBHME IUIaBaHUS TEJ: IUIABAHWE WM MOTPYKEHUE TENl B 3aBUCUMOCTH OT
COOTHOIIEHHUSI TUIOTHOCTEN TEJIa U KUJIKOCTH.

Jlabopamopnvie padoomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTPYKEHHOW B
KUJKOCTb YaCTH TEJA.

2. OnpeneneHne BBITAJKUBAIOIICH CHJIBI, TEUCTBYIOUIEN HA TEJIO, HOTPYKEHHOE B
KUJKOCTD.

3. IIpoBepka HE3aBHCUMOCTH BBITAJKHBAIOIICH CUIIbI, JEWCTBYIOUIEH HA TEJO B
KUJKOCTH, OT MaccChl TeJa.

4. OmpITEl,  JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJIKUBAIOUIEH  CHJIBI,
JIEHUCTBYIOIIEH Ha TENIO B JKUAKOCTH, OT 00bEMa MOTPYKEHHOW B KHUIKOCTh
YacTH Tela U OT INIOTHOCTHU KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTrpa Wi KOHCTPYUPOBAHHUE JIOAKU U ONPENEIIEHUE €€
IPYy30I10ABEMHOCTH.

A R o
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Pa3zgen S. PaGoTra 1 MOIIHOCTB. JHepPrus.

Mexanunudeckast pabota. MOITHOCTb.

[TpocThie MeXaHU3MBI: pbIyar, 6JI0K, HaKJIOHHAs MI0cKoCTh. [IpaBuiio paBHOBECHs
priuara. IlpumeHeHue npaBuiia paBHOBECHsI pblyara K OJIOKY. «30JI0TOE€ IpaBUIIO»
mexanuku. KITJ] mpocTeix Mmexanu3MoB. [IpocThie MeXaHU3MBI B OBITY U TEXHUKE.



Mexannueckass  3Heprus. KuneTrnueckass W NOTEHIHWalbHAs  YHEPTHUSL.
[IpeBpallieHre OJHOrO BUJAa MEXAHUYECKOM SHEPruu B JAPYro. 3aKOH COXPaHEHUs
SHEPIUU B MEXaHUKE.
Jemoncmpayuu.
1. IIpumepbl MPOCTHIX MEXAHU3MOB.
Jlabopamopnwie pabomel u onvimol.
1. Omnpenenenue pabOThl CUJIBI TPEHUS MPU PAaBHOMEPHOM JIBMXKCHUHU Teja IO
TOPU30HTAIIBHOM MTOBEPXHOCTH.

2. HccnenoBaHue yclOBUM PaBHOBECHS pblyara.
N3mepenue KII/[ HaKTOHHOM MJIOCKOCTH.

4. M3ydeHune 3aKOHA COXPAHECHUSI MEXAHUYECKON SHEPTHUH.

8 KUIACC

Pa3znea 6. TenioBble sIBJEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHN CTPOEHHUS BEILIECTBA.
Macca u pa3mepsl aTOMOB U MOJIEKYyJ. OTBITHI, IOATBEP)KAAIOIINE OCHOBHBIE
MOJIOKEHUSI MOJIEKYJIIPHOKUHETUUECKON TEOPHUH.

Mopnenu  TBEPOOro, KUAKOIO H  Ta3000pa3HOTO COCTOSHUM  BEIIECTBA.
Kpucrannuueckue u amopdubsie Tena. OOBbsICHEHHE CBOWCTB Ta30B, JKUIKOCTEH WU
TBEPIABIX TEJI HA OCHOBE IIOJOXKEHUU MOJICKYJSIPHO-KUHETHUYECKOUM  TEOPHH.
CmauuBaHu€e U KanWUISIpHBIE siBJICHUA. TemIoBoe pacliupeHue U CKaTue.

Temnepatypa. CBsi3b TeMHepaTypbl CO CKOPOCThIO TEIJIOBOTO JBMKECHUS YACTHIL.
Buytpennsisi sHeprusi. CriocoObl M3MEHEHHs] BHYTPEHHEW SHEpPruu: Temionepenaya u
coBepiieHHue paboThl. Buael Temiomepenaud: TEIUIONPOBOIHOCTh, KOHBEKIIHS,
M3JTy4YCHHUE.

KomnuectBO TeImIoTHL. VYaelpHasd TEIUIOEMKOCTL BelleCTBA. 1e€IIO0OOMEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeIuioBoro OanaHca. I[lnaBnenwe m oTBepaeBaHue
KPUCTANIMYECKUX BEIIECTB. YJIelMbHas TerioTa IwiaBieHus. I[lapooOpa3oBanue u
koHneHcarusi. Ucmapenwe. Kunenuwe. VYjaenpHas Temiota mapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUTIEHUS OT aTMOC(PEPHOTO JaBICHUS.

BrnaxxHocTs BO311yXa.

DHeprus ToIIMBa. Y AejabHas TEIJIOTa CrOpaHusl.

[TpuHuune paboThl TerioBbix aurarenei KI1/ termmoBoro nurarens. TeruioBbie
JIBUTATENIN Y 3aIUTa OKPYKAKOLIEU CPEIBI.

3aKOH COXpAaHEHUS U MPEBPAILCHHS YHEPTUH B TEIJIOBBIX MPOIECCaX.

Hemoncmpauuu.

1. HabGmronenue 6poyHOBCKOTO ABUKEHUS.

2. HaGmonenue nuddyzun.

3. HaOnronenue sBieHUN cMauyMBaHUs U KaWJUISIPHBIX SIBICHUM.
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12.
13.

HabGmro1eHre TemioBoro pacimmpeHus Tel.

W3meHeHne maBieHUs raza NpH H3MEHEHWH O00bEMa W HarpeBaHWM WM
OXJIAXKJICHHU.

[IpaBuna n3MepeHus: TeMIepaTypsl.

Bunbr Tenonepenayn.

OxJtakIeHUE TIPU COBEPIIICHUU PAaOOTHI.

HarpeBanue npu coBepiiieHuH paboThl BHEIIHUMU CUJIaMHU.
CpaBHEHME TEITOEMKOCTEN PA3IUYHBIX BEIIECTB.
HaOmronenne kumneHus.

HaOmroieHre mocTostHCTBa TeMIepaTyphl IIPH TUIaBICHUU.
Moaenu TeIIOBBIX JABUTaTeICH.

Jlabopamopnsie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OmnbITHI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO NPUTSDKEHHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJIIOB IIOBAPEHHOM COJIM WJIU caxapa.

OnpIThl TO HAOMIOACHUIO TEIUIOBOTO pACIIUPEHUs Ta30B, JKUIKOCTEH U
TBEPABIX TEIL.

OmnpeneneHue gaBiaeHUs BO3yXa B OAJLTOHE HIIPHUIIA.

OneITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHHS BO3/lyXa OT €ro o0béMa U
HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka TUMOTE3bl JIMHEHMHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUAKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HaGmiogenne w3MeHEHHMs BHYTPEHHEW SHEPruM Tella B pe3yJbTare
TeIUIonepeauu U padoThl BHEITHUX CHUJI.

HccnenoBanue ABJICHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOIHOM U ropsyei
BO/JIbI.

OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJION MPU TEIJIOOOMEHE C
HarpeThiM METAJUIMYECKUM LIWIIMHIPOM.

Onpenenenue yaenbHON TEIUIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca uCnapeHusl.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Ornpenenenue yaenbHON TEIUIOTHI TUIaBJIEHUS JIb/A.

Paznen 7. JinekTpudeckue 1 MAarHUTHbIE SIBJICHUS.

Onektpuzauust Ten. JIBa pona snekTpuueckux 3apsaoB. B3aumoneiicTBue
3apsoKeHHBIX Tesl. 3akoH KyloHa (3aBUCMMOCTH CHJIBI B3aUMOJICUCTBUS 3apsSyKEHHBIX
TEJ OT BEJIMYHUHBI 3aPS0B U PACCTOSHUS MEXIY TEJIaMU).

Onektpuueckoe tmone. Hanpsok€HHOCTh  3nekTpuueckoro mnons. [lpuHnun
CYTNEPIIO3UIIUN IIEKTPUUECKUX MMOJIeH (Ha KaUeCTBEHHOM YPOBHE).



Hocurenu »nexkTpuyeckux 3apsiioB. DJIEMEHTAPHBIA 3IIEKTPUUYECKHUIM  3apsil.
Crpoenue aroma. IIpoBOAHMKH M JUANEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO
3apsna.

DIIEKTPUUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHHUS 3JIEKTPUUECKOrO TOKA. ICTOUHMKMN
MOCTOSTHHOTO TOKa. JIeHCTBUSI DJIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B KHUIKOCTSIX U razax.

Onektpuueckas nenb. Cuiia Toka. DIeKTpudeckoe HarnpsbkeHne. CoOnpoTHBIEHUE
MMPOBOJIHHUKA. Y AEIbHOE CONPOTHUBICHHE BemiecTBa. 3akOH Oma Uil y4yacTKa LEIu.
[TocnmenoBaTenpHOE U ApaLIENbHOE COEIUHEHNE IPOBOIHUKOB.

PaGora u MomHOCTH AJeKTpUYeckoro Toka. 3akoH Jlxoyns—JleHia.
DneKTpuuecKrue IeNu W MOTPeOUTeNnr DJICEKTpUYecKoM 3Hepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE MarHuTHl. B3auMOJEWCTBHE IOCTOAHHBIX MAarHWuTOB. MarmuTtHoe
nosie. MarauTHoe 1noJie 3eMJId U €r0 3Ha4eHue Ui KU3HU Ha 3emie. OnbeiT Dpcrena.
MarHuTHOE MOJIe 3JIEKTPUYECKOro TOKa. [IpUMEeHEeHHE 3JIEKTPOMArHUTOB B TEXHUKE.
JlelicTBHE MAarHUTHOTO TOJSI HA MPOBOJHUK C TOKOM. DJIEKTPOABUTATENIb TOCTOSSTHHOTO
ToKa. lcronp30BaHHWE SIEKTPOABUTATENIEM B TEXHUYECKUX YCTPOMCTBAX U Ha
TPaHCIIOPTE.

OnbiTel @apajnies. SBieHue 3aeKTpoOMarHuTHOW wHAYKUMU. [IpaBuno Jlenia.
Onektporenepatop. CrnocoObl MOMYyYEHUsT JIEKTPUUECKON SHEPrUU. DIIEKTPOCTAHIUU
Ha BO30OHOBIIIEMBIX UICTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DJekTpu3anus Ted.
JIBa pozia 3JIEKTPUUYECKUX 3apsS0B U B3AUMOJICUCTBUAE 3aPSKEHHBIX TEI.
Y CTpOUCTBO U JEUCTBUE IIEKTPOCKONA.
DneKTpocTaTuuecKas HHIYKIUS.
3aKOH COXPAHEHUSI JICKTPUUECKHUX 3aPSJIOB.
[IpOBOTHUKH U AUDIEKTPUKH.
MonennpoBaHue CHIIOBBIX JIMHUM 3JEKTPUYECKOTO TTOJIS.
W cTOYHUKY OCTOSIHHOTO TOKA.
JIelCTBHS DIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUM TOK B KUJIKOCTH.
. 'a30BbIl pazps.
. I3MepeHne cuiibl TOKa aMIEPMETPOM.
. I3MmepeHune 3JIeKTpUUEeCKOro HApsHKEHUST BOJIBTMETPOM.
. Peoctar u mara3uH CONpPOTUBIICHUMN.
. B3auMo1ericTBHE MTOCTOSSHHBIX MAarHUTOB.
. MoaenupoBaHrue HEBO3MOKHOCTHU Pa3JIeJICHUs MOJIOCOB MAarHUTA.
. MoaennpoBaHWe MarHUTHBIX MOJIE NOCTOSTHHBIX MAarHUTOB.
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18
19
20
21
22
23
24

25

. OneIT Dpcrena.

. MarauTtHoe€ noJie Toka. DJIeKTPOMArHUT.

. JleicTBHE MAarHUTHOTO MOJISI HA IPOBOJIHUK C TOKOM.

. DNEKTPOABUTATENb MOCTOSTHHOTO TOKA.

. UccrnienoBanue siBIICHUS 3JIEKTPOMArHUTHON UHAYKITUH.

. OnbrTel @apajes.

. 3aBUCUMOCTb  HaIpaBJICHUS HMHAYKIHMOHHOTO TOKAa OT YCIOBUH €ro
BO3HUKHOBEHHUS.

. DJIEKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnsie pabomel u onvimol.

1.

o U AW

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnpiTel 1O  HAOJMIOAEHUIO  JJEKTPU3alMU Tel HMHAYKIMEHW U [pu

COIIPUKOCHOBCHUM.
I/ICCJ'IC,Z[OBaHI/Ie HeﬁCTBHH QICKTPUYCCKOIO II0JII HAa  IIPOBOAHHUKH H
AUBJICKTPHUKHU.

COopka u npoBepka pabOThI JIEKTPUIECKOMN LIETTH MOCTOSHHOTO TOKA.
N3mepenue u peryJupoBaHue CUIIbI TOKA.

N3mepenue u peryanpoBaHie HAPsHKEHUS.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA, HWIYIIETO 4YEPE3 pE3UCTOp, OT
COTPOTHUBJICHUS PE3UCTOPA U HANPSDKEHUS HA PE3UCTOPE.

OMnbITEI, JTIEMOHCTPUPYIOIIUE 3aBUCHUMOCThH JJIEKTPUUYECKOrO COMPOTUBIICHUS
MPOBOJHUKA OT €r0 JIJIMHBI, IUIOMAU TONEPEYHOr0 CEYEHUS U MaTepHaa.
[IpoBepka mpaBUjia CIIOKEHUS HANPSOHKEHUW TPU  MOCJIEI0BATEIHbHOM
COCIMHEHUH JIBYX PE3HUCTOPOB.

[IpoBepka mpaBwia JUisi CHJIBI TOKa MpPH MapauIeIbHOM COEIUHEHUU
PE3UCTOPOB.

Omnpenenenue pabOThI AAEKTPUIECKOTO TOKA, UIIYIIETO Yepe3 PE3UCTOP.
OnpeneneHue MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACIIAEMON Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CWJIBI TOKa, MJIYIIEr0 4Yepe3 JamIouKy, OT
HanpsHKEHUS Ha HEH.

Omnpenenenue KII/I HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOICHCTBUS ITIOCTOSTHHBIX MarHUTOB.
N3yueHre MarHUTHOTO MOJIsi MOCTOSIHHBIX MAarHUTOB MPU UX OObEIUHEHUU U
pa3lieCHUH.

HccnenoBanne NeMCTBUA SJIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.
OMBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBUS KaTYIIKU C
TOKOM M MarHuTa OT CUJIbI TOKA W HaNpPaBJICHUS TOKA B KaTYIIIKE.

N3yueHne neicTBUS MarHUTHOTO TOJIsl HA TPOBOJIHUK C TOKOM.
KoHncTpyupoBanue u uzydeHue paboThl AIEKTPOIBUTATEINS.

N3mepenue KII/] anmekTpoaBUTraTeIbHON YCTaHOBKH.



21. OTBITEI 1o HCCJICA0OBAaHUIO SABJICHHA BHCKTpOMaFHI/ITHOI\/'I HHAYKIHUH:
HCCJICA0OBAHHC W3MEHEHUI 3HAUCHUS U HallpaBJICHUA MHAYKOUMOHHOI'O TOKaA.

9 KVIACC

Pa3nea 8. Mexannueckue siBJeHHUA.

Mexannueckoe — nBuwxkeHune. MarepuanbHas — Touka. Cucrema  OoTCYéTa.
OTHOCHUTENIPHOCTh ~ MEXAaHWYECKOIO  JIB)KEHHs. PaBHOMEpHOE  MpAMOJIMHENHOE
nBrkeHue. HepaBHomepHOoe mpsiMoiinHEWHOe pABvkeHue. CpeaHss W MIHOBEHHas
CKOpOCTH TeJjla IIPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOyckOopeHHOE TIpsiMOJIMHEHOe aBukeHne. CBOOOAHOE MaieHUE.
Omnbrtel ["anunes.

PaBHOMepHOE JBMXKEHHE MO OKpykHOcTU. [lepmon u uactora oOpamieHHs.
JIuHenHas u yrioBas CKOpOCTH. LIeHTpocTpeMUTENIBHOE YCKOPEHHUE.

Ilepseiit 3akoH Hprotona. Bropout 3akon Hserorona. Tperuit 3akon Hprorona.
[IpyHIMN CynIeprIo3unuy CUIl.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujla TPEHHUSI CKOJbXKEHUS, CUja
TPEHUS MOKOS, APYTUE BUIBI TPEHUS.

Cuna TAXKECTH U 3aKOH BCEMUPHOTO TATOTEHHUA. Y CKOPEHHUE CBOOOIHOIO IMaJICHUS.
JIBmxenue ruaner Bokpyr Cosnua. IlepBasg kocmuueckas ckopocTb. HeBecoMocTs u
[IEPErpy3KH.

PaBHOBecre MarepuanbHOM TOUKM. AOCOMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPIOIO TeJIa C 3aKPETIIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TsxecTu.

Nmnynsc tena. M3meHenwe wumnyibca. MMiynbc cuiibl. 3aKOH COXpaHEHUs
UMITyJbca. PeakTuBHOE IBHKEHUE.

Mexanudeckasi pabota U MOIIHOCTh. PaboTa cui TsKeCTH, yHpyrocTd, TPEHHS.
Csi3p sHeprud W paboTel. lloTeHuuanbHas »HEprus Tena, MOAHITOrO Haj
IIOBEPXHOCTBIO 3eMiu. lloTeHumanbHas sHeprus cxkatou mpykuHbl. Kunernueckas
sHeprus. Teopema O KHUHETHYECKOM SHEPruU. 3aKOH COXPAaHEHUS MEXaHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaOmroneHne MEXaHMYECKOTO JBM)KEHHS TeJa OTHOCHTENIBHO pa3HbIX Tl

OTCYCTA.
2. CpaBHeHME TIIyT€d M TPACKTOPHI MABWKEHHS OJHOTO W TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HBIX TEJ OTCUETA.
W3mepenne CKOpOCTH U YCKOPEHHUSI IPSIMOJIMHENHOTO JBHKECHUS.
4. HccnenoBanue NPpU3HAKOB PAaBHOYCKOPEHHOIO IBUKECHUS.
HaGmronenue nBrxeHus Teia o OKpy>KHOCTH.



9.

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

Habmrionenne MexaHMYeCKHUX SIBICHUN, MPOMCXOMALIMX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBHKEHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

3aBUCHUMOCTb YCKOPEHUS T€Ia OT MACChI TEJA U IEUCTBYIOIIEH HA HETO CUJIBI.
HabGmronenne paBeHCcTBa CHIT TIPU B3aUMO/ICHCTBUN TE.

M3meHeHne Beca Tesa P YCKOPEHHOM JBUKECHUHU.

Ilepenaua uMmitysbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH IPU B3aUMOICUCTBUU TEIL.

CoxpaHeHHEe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHHe UMITyJIbCca IPU a0COIIOTHO YIPYTOM B3aUMOJIEHCTBUU.
HabGntonenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHE MEXaHUYECKOH S3HEPTUU IPH CBOOOHOM IaJICHUU.

CoxpaHeHHE MEXAaHMYECKOW 3HEpPrMM IpPHU ABWKEHUU Tela MOJ JEHCTBHEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KonctpyupoBanue TpakTta Juisi pa3roHa U JallbHEUMIIEro paBHOMEPHOTO
JIBIKEHUS IIAPUKA W TETIEHKKH.

Omnpenenenue cpeHel CKOPOCTU CKOIBKEHHUS OpycKa WIM JBUKEHUS IIapuKa
10 HAKJIOHHOM TUIOCKOCTH.

OnpeneneHue yCKOpPEHUsS Tella MpPU PABHOYCKOPEHHOM ABMXKEHHUH IO
HAKJIOHHOU IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHH IIPU  PABHOYCKOPEHHOM
JIBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka rUMOTE3bI: €CJIM MPU PABHOYCKOPEHHOM JBUKEHUM 0€3 HayalabHOU
CKOPOCTH IIYyTH OTHOCSTCSl KaK s HEUETHBIX YHCEIN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBXKEHUS OT CUJIbl HOPMAJIBHOTO
JTABJICHUSL.

Omnpenenenue kKodhGUIHEHTA TPEHUS CKOJIBKEHUSI.

OnpeneneHune KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThl CWIBI TPEHHUS MPU PAaBHOMEPHOM JBWIKCHHH Tella IO
TOPU30HTAIILHON OBEPXHOCTH.

Omnpenenenue pabOThI CUITBI YIIPYTOCTH MPHU MOABEME IPy3a C UCTIOIb30BAHUEM
HEMOJBM)KHOTO U MOABUKHOTO OJIOKOB.

N3ydeHne 3akoHa COXpaHEHUS YHEPTUH.

Pa3nen 9. Mexanunueckue Koje0aHUsl U BOJIHBI.

Konebarenpnoe paBmwkeHre. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHWM: IepHof,
4acToTa, aMIUIUTyAa. MareMaTH4ecKu W TPYXKUHHBIM MasTHUKH. [IpeBparenue
SHEPTUH MPU KOJIeOATEIIBHOM JIBUKEHUU.



3aryxatomnue konebanus. BeiHyxkneHHble Kojebanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOMCTBa MeXaHMYECKHX BOJIH. [Ipo/ionbHbIE W monepeyHble BOJHBL. J[nuHa
BOJIHBI U CKOpPOCTH €€ pacnpocTpaHeHHs. MexaHMuecKue BOJIHBI B TBEPAOM TeEe,
CEHCMHMYECKNE BOJIHBI.

3Byk. ['poMkocTh 3Byka W BbicOTa TOHA. Otpaxenue 3Byka. MHpasByk wu
YIbTPa3BYK.

Hemoncmpayuu.

1. HaOmronenwe konebaHuii Ten moA JACHCTBHEM CHJIBI TSXKECTH U CHUIIBI
YIIPYTOCTH.
HabGmronenue konebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
HabGntonenue BRIHY X AEHHBIX KOJ€OaHU U pe30HaHCa.
Pacnpoctpanenne npo0JibHBIX 1 MOMEPEYHBIX BOJH (HA MOJEINH).
Habmronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopnwie pabomul u onvimol.
1. OmpeneneHre 4acTOThI ¥ MEPHO/Ia KOJIeOaHUM MaTEMAaTUUECKOTO MasiTHUKA.
2. OmpeneneHne 4acTOTHl U IEPHO/Ia KoeOaHuii MPYKMHHOTO MAasITHHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJIEOAHUI MOBEIIEHHOTO K HUTHU Tpy3a

OT JJINHBI HUTHU.

A L

4. WccnenoBaHue 3aBUCHUMOCTH TNEpUOJAA KOJIEOAHUI MPY>KUHHOTO MasiTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTU NEPHOJIA KOJIeOaHUN TPy3a, MOJBEIUIEHHOTO K HUTH,
OT Macchl Tpy3a.

6. ONBITBL, TEMOHCTPUPYIOIIKUE 3aBUCUMOCTh Iepuoja KoJeOaHUW MPYKUHHOTO
MasiTHUKA OT MacChl IPpy3a U KECTKOCTH MPYKUHBI.

7. U3mepenue yckopeHus CBOOOIHOTO MaJCHUSI.

Paznen 10. Di1eKTpOMArHUTHOE 110J1€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE ToJIE. DIEeKTPOMArHUTHbBIE BOJIHBL. CaoiicTBa
AIEKTPOMAarHUTHeIX BOJH. Illkama »nekTpoMarHUTHBIX BOJIH. lcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.

DJleKTpOMarHuTHas npupoaa ceera. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Hemoncmpauuu.

1. CBolcTBa 3JIEKTPOMarHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.

Jlabopamopnsie pabomuel u onvimol.

1. M3yyeHue CBOWCTB DJJIEKTPOMArHUTHBIX BOJH C TIOMOIIbI0O MOOWIIBHOTO

tenedoHa.
Paznen 11. CBeToBble iBJICHUS.



JlyueBas mognenb cBera. Mcrounuku cBera. [IpsMonuHeiHOe pacrpocTpaHeHue
ceera. 3atmenuss CosHna u JlyHel. Otpaxkenue csera. Ilnockoe 3epkano. 3aKoH
OTpPa)KECHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH npenomieHus cBeta. [lIoaHoe BHyTpeHHEE OTpaKEHHE
cBeTa. cnosib30BaHUE MOJHOTO BHYTPEHHETO OTPAXKEHMS B ONITHYECKUX CBETOBOJAX.

JIunza. Xoxa myueil B nuH3e. Onrtuueckas cucrema (oToarnmnapara, MUKPOCKOIa U
Teneckomna. ['na3 kak ontudeckas cucremMa. bim3opykocTb U TallbHO30PKOCTb.

Pa3noxenue 6enoro ceera B cektp. OnbiTel HetoToHA. ClOXKEHUE CIEKTPATIbHBIX
uBeToB. /ucnepcus ceera.

Hemoncmpayuu.
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[IpssMonMHEHOE PACIPOCTPAHEHUE CBETA.

OtpaxxeHue cBera.

[Tonmyyenune n300pax€eHUi B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.
IIpenomienue ceera.

OnTuuecknii CBETOBO/I.

Xop stydeil B coOuparonieil JInH3e.

XoJ JTy4er B pacCEUBAIOIIEH JIMH3E.

[ToryueHnue n300pakxeHU ¢ TOMOIIBIO JIMH3.

[TpuHun aeiictBus ¢oToanmnapara, MUKpPOCKONA U TEJIECKOIIA.

10. Monens riasa.
11. PaznoxxeHue 6eoro cBera B CIEKTP.
12. [Tonydenue 6eoro cBeTa Mpu CIOKEHUHU CBETA PA3HBIX 1IBETOB.

Jlabopamopnwvie padoomul u onvimol.

1.

HccnenoBanre 3aBUCMMOCTH yIJIa OTpPAXXEHHUsT CBETOBOTO Jiyda OT yria
Na/ICHUS.

N3yyeHue xapakTepucTuK n300paxeHusl MpeIMEeTa B INIOCKOM 3epKalie.
HccnenoBanne 3aBUCHUMOCTH yTia TPETOMJICHHS CBETOBOTO Jiyda OT yria
NajJieHUs] Ha TPAHUIIE «BO3IYX—CTEKIIO».

[Tonyuenne n300paskeHUM ¢ TOMOIIBIO COOMPAIOIIEH JIUH3BI.

Omnpenenenue (OKYCHOTO pACCTOSHHUSI U ONTHUYECKOM CHJIBI coOuparolie
JIUH3HI.

OnBITHI TIO Pa3IOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpbITEI 1O BOCHPUATHIO IIBETa MPEAMETOB MpH WX HAOMIOJEHUH Yepe3
LIBETOBbIE (PUIIBTPHI.

Pa3pen 12. KBaHTOBBIE SIBJICHHUS.
Onbitel  Pesepdopna u maHerapHas Mojenb aroma. Mopjens aroma bopa.
Hcnyckanue u noraounieHue cBera aroMoM. KBaHTel. JInHeWYaTbie CIEKTPHI.



PanunoaktuBHOCTE. Anba, OeTa- u ramma-usnyderus. CTpoeHrne aTOMHOTO sJIpa.
HyxkiionHast Mmozaenb atomHoro sapa. M3otonsl. PagnoaktuBHbie peBpanieHus. [lepron
IIOJIypacrajia aTOMHBIX SED.

SnepHple peakunu. 3aKOHBI COXPAaHEHHs 3apsAJ0BOIO M MAacCOBOIO YHCEIL
DOHeprus cBsi3M aTOMHBIX sijiep. CBsA3b Macchl U 3Hepruu. Peakunu cuHTe3a U JIeTICHUs
anep. Ucrounuku sueprun CoJiHIa U 3BE3.

SnepHas oHepretuka. JleWcTBUSA PpaAUMOAKTUBHBIX U3JIyYEHUH Ha JKUBbIE
OpraHU3MBlI.

Hemoncmpayuu.

1. CHoekTpbl U3IIy4YEHUS U MOTJIOLIEHHUS.

2. CnekTpsl pa3nuyHbIX Ta30B.

3. Cmektp Bomopoaa.

4. Habmronenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3ZUPYIOIIUX U3ITYUYEHUH.

6. Peructpanus uznmydeHusi IpUPOAHBIX MUHEPAIOB U TPOJAYKTOB.

Jlabopamopnsie pabomel u onvimol.

1. HabGmroneHue CIUIONIHBIX ¥ IMHEWYATHIX CIIEKTPOB U3ITyUCHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUMU YACTHUIBI [0 TOPMO3HOMY MYTH

(no dotorpadusam).

3. H3mepenue paanoakTuBHOTO GoHa.

IHoBTOPHUTEIBLHO-00001IAO NI MOTYJIb.

[ToBTOpUTENHEHO-0000MAIOMIMKA MOIYJIb TPEAHA3HAYEH ISl CUCTEMATHU3alluu |
0000IIIeHUsT TIPEAMETHOTO COJIEPKAHUS U ONbITa JEATeIbHOCTH, TPUOOPETEHHOTO TIPU
M3YUYEHUH BCEro Kypca (Qu3MKd, a Takke [Js MNOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY »JK3aMeHy Mo (u3uke sl oO0ydYaromuxcs, BBIOPABIINX 3TOT
y4eOHBII TpeIMeT.

[Ipy w3ydeHUM MAHHOTO MOJYJA PEaNU3ylOTCS M CHUCTEMATU3UPYIOTCS BUIbI
JEATeIbHOCTH, HAa OCHOBE KOTOPBIX O0OECIEYMBAETCS JIOCTMXKEHHE MPEIMETHBIX WU
MeTanpeIMETHBIX MJIAHUPYEMBIX pe3yJIbTaTOB oOy4eHus, dbopmupyeTcs
€CTECTBEHHOHAYYHAasi TPAaMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB MCCIEA0BaHUSA
SIBJICHUW MPUPOBI U TEXHUKH, OBJIAJICHUE YMEHUSAMHU OOBSICHATh (DU3NUECKUE SIBJICHUS,
MPUMEHSAST TOJIYYCHHBIE 3HAHUSA, pElIaTh 3aJadyd, B TOM UHCJIE KA4YECTBCHHBIE M
DKCIIEPUMEHTAJIBHBIE.

[IpyHUIMONANBHO AESTEIBbHOCTHBIN XapakTep JAHHOIO pa3/ielia pealn3yeTcs 3a
CYET TOro, UTO 0OYyUAIOIIMECs BHITIONHSIOT 3aJ]aHus, B KOTOPBIX UM IIpeJIaraeTcs:

Ha OCHOBE IMOJYYECHHBIX 3HAHUW paCloO3HaBaTh U HAYYHO OOBSICHATH (PU3UUYECKUE
SABJIEHUS B OKPY’KAIOILIEH IPUPOJIE U TOBCEAHEBHOM KU3HU;

MCIOJIb30BaTh HAy4YHbIE METOJbl HCCIEAOBAHUS (PU3MUYECKHX SIBIICHUU, B TOM
YUCIIe JJIs1 POBEPKU TUIOTE3 U MOJYUYEHHS] TEOPETUUECKUX BBIBOJOB;



OOBSICHATH HAay4YHBIE OCHOBBI HamOOJee BaXXHBIX JOCTHKEHHH COBPEMEHHBIX
TEXHOJIOTHM, HampuMep, MPAaKTHYECKOrO HCMOJIb30BaHUS Pa3IUYHbIX HCTOYHHKOB
HPHEPrUM Ha OCHOBE 3aKOHA MPEBPAIllEHHS] UM COXPAHEHMsI BCEX M3BECTHBIX BHUJOB
SHEPIUU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHMSA

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO
Ha JOCTM)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pE3yJIbTaTOB.
B pesynbraTe uzydeHus pu3MKyd Ha ypOBHE OCHOBHOTO OOIIEro o0pa3oBaHus
y obOydarorierocss OyayT chopMupoBaHbI CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
YacTu:
* 1) maTpmoTHYECKOr0 BOCIIUTAHUSA:
e TIPOSIBIICHHE MHTEPECa K MCTOPUM M COBPEMEHHOMY COCTOSHHIO POCCHHCKOIL
(bu3znuecKon HayKu;
" 1IEHHOCTHOE OTHOIICHHE K JOCTIKEHHAM POCCHICKHX YUSHBIX-(H3HKOB;
2) rpa:KIaHCKOr0 M 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUA
" TOTOBHOCTbH K AKTHBHOMY yYacTHIO B OOCY/ICHHH OOLIECTBEHHO 3HAYMMBIX H
ATUYECKHUX MPOOIIEM, CBI3aHHBIX C MPAKTHUECKUM MPUMEHEHUEM JOCTHKCHUN
bu3uKu;

*  OCO3HaHHE BAXKHOCTU MOPAIbHO-ITUYECKUX IIPUHLHUIIOB B JEATEIBHOCTU
YYE€HOTO;
3) 3cTeTU4€eCKOro BOCIIUTAHMSI:

" BOCIIPHSATHE CTETHYCCKHX KauyecTB (DHM3MUECKOH HAYKM: e rapMOHHYHOIO
IIOCTPOEHMUS], CTPOIrOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 NNO3HAHUS:

e 0CO3HaHHE LEHHOCTH (M3MYECKOH HAYKH KaK MOIIHOrO HMHCTPYMEHTA

II03HAHUsSI MHUpPA, OCHOBBI PA3BUTHUs TEXHOJIOTUM, BaXXHEHIIEH COCTaBIAIOLIEH

KYJbTYPHI,

. pa3BUTHE HAY4YHOH JHO003HATEIIPHOCTH, HMHTEpEca K HCCIIEIOBATEIbCKON
JESITEIILHOCTH;

e 5) dopmupoBaHusi  KYJbTYPbI 30pPOBbSI W  3MOLMOHAJBLHOIO
0J1aromoJry4us:

e OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpaza KHU3HU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TMpaBui O€30MacHOTO TOBEICHUS Ha
TPAHCIIOPTE, Ha JOPOTax, C AIEKTPUUYECKUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JIOMAITHUX YCJIOBUSIX;

e c)OPMUPOBAHHOCTb HABBIKA PedIEKCHH, IPU3HAHHUE CBOETO MPaBa Ha OLIHOKY
Y TAKOTO K€ MpaBa y IPyroro 4eIoBeKa;

e 6) TPYA0BOI0 BOCIIUTAHUSA:

e aKTHBHOE y4acTHE B PCIICHHM NPAKTHYCCKMX 33134 (B PAMKAX CEMbH,
oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOM U



COITMAJILHON HAIPaBIICHHOCTH, TPEOYIOMMX B TOM 4YHCIE H (PU3HUYCCKUX
3HaHUM;

) HMHTEpEeC K MPAKTUYECKOMY U3y4YEeHUIO Mpodeccuil, CBA3aHHbBIX C (U3UKOM;

7) 3KOJIOTU4eCKOr0 BOCIIMTAHUS:

. OpHUEHTaIMs Ha NpUMEHEeHHWE (U3MYECKUX 3HAHUM JUIs pelieHus 3ajad B
o0JlacTh OKpy’Karolel Cpejabl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH HX
BO3MOXHBIX MTOCJIEACTBUM JIJIs1 OKPYKAIOIIEH CPEbI;

e 0CO3HaHWE TIOOATLHOTrO XapakTepa 3KOJOTHYECKHX MpoOJIeM W MyTel X

peIIeHuS;
8) ajanTanuu K M3MEHSIIOIIUMCH YCJOBHSIM COUMAJBbHOM U NMPHUPOIHOM
cpenbl:

" HOTpeOGHOCTH BO B3AMMOMACIHCTBHM MPH BBINOIHCHHH HCCICIOBAHUI 1
NPOEKTOB (DM3MUECKON HANpPaBIEHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
TPYTHX;

e [OBBIICHHE YPOBHS CBOCH KOMICTEHTHOCTH Yepe3 IMPAKTHUCCKYIO
JESTEIBHOCTB;

~ MOTPeGHOCTH B (POPMHPOBAHUK HOBBIX 3HAHHIL, B TOM 4HCIe QOPMYIHPOBATH
U7IeH, TIOHSATHS, TUTIOTE3bI O GU3HUECKUX 0OBEKTaX W SBJICHUSIX;

OCO3HaHHE Je(PHUIIUTOB COOCTBEHHBIX 3HAHMK M KOMIICTEHTHOCTEH B 00JacTh
bu3uKu;
e IUIAHUPOBAHHUE CBOETO Pa3BUTHS B MPHOOPETEHUH HOBBIX (DM3NUSCKUX 3HAHUMA;

CTPCMJICHUC aHAJIM3HUPOBATL M BBIABJIATL B3AMMOCBA3H IIPUPOIELL, OGIHCCTBa u
3KOHOMMKH, B TOM 4HUCJIC C UCIIOJb30BAHUECM CI)I/I3I/I‘IGCKI/IX 3HaHI/II71;

e  OLCHKA CBOMX JEUCTBUH C YYETOM BIMSAHMS Ha OKpPYXKAIOIIyIO Cpeny,
BO3MOXHBIX TJIOOAIBHBIX ITOCEICTBHIA.

METANPEAMETHBIE PE3YJIbTATDBI

B pesyabTaTe OCBOCHHMSI TpOrpaMMbl IO (U3MKE HA YpPOBHE OCHOBHOTO
oO1iero oopazoBanus y o0yyaroierocsi OyayT copMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIOYAIOIINE MTO3HABATEILHBIC YHUBEPCATbHBIC YICOHBIE TCHCTBUS,
KOMMYHUKATUBHBICE  YHHMBEpPCAJbHbIE  y4eOHbIE  JICUCTBHS,  PETYJISITUBHBIC
YHUBEPCAIbHBIC YUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

Ba3oBble JjoruyecKkue 1elicTBUA:
e BBIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE TMPHU3HAKH OOBEKTOB
(s1BEHUIN);



yCTaHABJIMBATh CYIIECTBEHHBIA MPHU3HAK KIACCU(PUKAIIMKA, OCHOBAHUS JJIS
0000IIIeHNS U CpaBHEHUS,

BBISIBIISATH 3aKOHOMEPHOCTH W TTPOTUBOPEYHS B pacCMaTpPUBaeMbIX (pakTax,
JTAHHBIX ¥ HAOIOICHUSIX, OTHOCAIIUXCS K (PU3UIECKUM SBIICHUSM;
BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M TMPU HM3YyUYCHUH (HU3UUIECKUX
SIBIICHUH ¥ MPOIIECCOB, JIeIaTh BBIBOJBI C MCIIOJIb30BAHUEM JIETyKTUBHBIX
Y MHIYKTUBHBIX YMO3aKIFOUCHUN, BBIJIBUTATh THUIIOTE3bI O B3aMMOCBS3SIX
(bU3UYECKUX BEJIIMYUH;

CaMOCTOATENLHO BBIOMPATh CIOCOO perieHus: y4eOHOU (u3HUecKon
3amaun (CpaBHEHHE HECKOJIBKMX BAapUaHTOB pEIIeHUs, BHIOOp HamOoiee
MOIXOJISIIIETO ¢ YIETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX KPUTCPUEB).

ba3oBble ucciiegoBare/bCKue JeMCTBHUA:

HCIT0JIB30BaTh BOIIPOCHI KaK HCCIIEA0BATEIbCKUI NHCTPYMEHT ITO3HAHHUS;
MIPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABIIEHHOMY ITUIAHY OMBIT, HECJIOKHBIN
(GU3MYECKUI DKCIEPUMEHT, HEOONbIIOE UCCIEN0BaHUE (PUINYECKOTO
SBJICHUS,

OLICHWBAaTh HAa TPUMEHUMOCTb U  JOCTOBEPHOCTb HH(OPMALIHUIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU YKCIIEPUMEHTA;

CaMOCTOSITeILHO (hOPMYJIMPOBATH 00OOIIEHHS M BBIBOJBI IO pe3yJibTaTam
MIPOBENEHHOTO HAOIIOEHUS, OIbITA, UCCIIEIOBAHNUS;

IPOrHO3UPOBATh  BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UUECKHUX
MPOLIECCOB, A TAKXKE BBIIBUTATh MPEANOI0KEHU 00 UX PA3BUTHH B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

Pabora c unpopmanueii:

MPUMEHSTh Pa3IUYHBIC METObI, MHCTPYMEHTHI U 3alpPOCHI NMPU MOUCKE U
orOope WHPOPMAIMK WIM JaHHBIX C yYETOM TPEIOKCHHON ydeOHOH
(dbuznyecKoii 3a1a4u;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUJOB U (POPM TIPEICTABICHHUS;

CaMOCTOSITENILHO ~ BBIOMpaTh ONTHMAIBHYIO (opMy mpeacTaBiIeHUs
uHDOpMAIIMM W WUIIOCTPUPOBATh peEIIacMble 3aJa4d  HECIOKHBIMU
CXeMaMH, ThuarpaMMamMu, HHOU TpaduKoi U 1X KOMOWHAIIASIMH.

KoMMyHUKAaTHBHBbIC YHHBEpPCaJIbHbIE Y4eOHbIE 1eCTBHS:

B X0A€¢ OOCYXJCHHS Y4eOHOro MaTepHalia, pe3ybTaTOB Ja0OpaTOPHBIX
paboT M IPOEKTOB 3a7]aBaTh BOMPOCHI 10 CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIC HAa pEIICHUE 3aJadd M TOJICp’KaHHe
OJ1aro)ke1aTeIbHOCTH OOIIEHNS;

COIMOCTAaBJISATh CBOM CYXKICHHUS C CYXICHHSAMHU JPYTHX YYaCTHHUKOB
Juaiora, 0OHapyXKUBaTh Pa3IU4He U CXOJICTBO MO3UIINN;



BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;
MyOJIUYHO MPEJICTABISATh PE3YIbTAThl BBITOJHEHHOTO (PU3NYECKOTO OIbITa
(3KCTIEpUMEHTa, HCCIISIOBAHUS, TIPOEKTA);

MOHMMATh W WCIONB30BaTh  MPEUMYIIECTBA  KOMaHTHOM |
WHIUBUIYAIbHOW paboThl MpPU PEIIEHUH KOHKPETHOW (HU3MUECKOM
poOJIeMBI;

MPUHUMATh IeJIM COBMECTHOW JESITEIIbHOCTH, OPTaHU30BBIBATh JICHCTBUS
no e€ MOCTIKEHHUIO: pACTpeAeNsiTh pOoJid, OOCYXAAaTh MPOLECCH |
pPE3yNbTaThl COBMECTHOM pabOoThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTAs] KAYECTBEHHOTO pe3yJbTaTa 1o
CBOEMY HAIpABJICHUIO W KOOPJAWHHUPYS CBOM JEUCTBHS C JIPYTUMHU
YJICHAMHA KOMAaH]IbI;

OIICHMBATh Ka4e€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENHHO CHOPMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBHS.

PeI‘y.]IHTI/IBHLIe YHUBEPCAJIBHBLIC yqeﬁnble I[eﬁCTBHﬂ

CaMoopraHmaunﬂ:

BBISIBIISITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOIIUX
ISt pereHust GU3nuecKux 3HaHUM;

OPUEHTHPOBAThCS B  PA3NMYHBIX IMOAXOAaX TMPHUHATHS  PEIICHHUHA
(vHIMBUAYaTbHOE, TIPUHATHE PEIICHHWS B TPYIE, MPUHATHE pPEIICHUN
TPYIIION);

CaMOCTOATEIBLHO COCTABIISITh AITOPUTM pEellleHUs (GU3NUECKON 3a7auu WIIN
IUTaHa HMCCIIEAOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTUPOBATh IIPEIiaraéMbie BAPUAHTHI PEIICHUM;
JieN1aTh BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAIBLHBIN NHTEJLJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTYyalluH U IIpejyiaraTh IUIaH €€ U3MECHECHUS,
OOBSCHATh TPHUYMHBI  JOCTIKEHUS (HEIOCTM)KCHHS)  PE3yJIbTaTOB
JeSTENBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTUBBI B JIEIATEILHOCTh (B TOM YHWCJIE B XOJ BBITIOJHEHUS
(U3UYECKOr0  HCCIEIOBAaHMS WM TPOEKTa) HAa OCHOBE HOBBIX
O00CTOSITENHCTB, W3MEHUBIIUXCS CUTYyalHii, YCTAaHOBJIEHHBIX OIIHOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejioBeKa B XOJI€ CIOpa WIN JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;
MPU3HABATh CBOE MPABO Ha OMIMOKY MPHU pelieHn: GU3NIeCcKuX 3a7a4d win
B YTBEPKIACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTrOTO.



INPEAMETHBIE PE3YJIBTATBI

K xoniry o0yuenus B 7 Kjacce npeMETHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOMINXCS YMEHUM:

UCIIOJIP30BATh  TIOHATHS:  (PU3NYECKHE W  XUMHYECKHE  SIBJICHWS,
HaOJIOZICHUE, DKCIIEPUMEHT, MOJIENb, TUIIOTE3a, CAMHHIIBI (HU3MUIECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSI BeliecTBa (TBEpIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYeCKOe JBIDKCHHE (paBHOMEpPHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHEWHOE), TPAECKTOPHUS, PABHOAECHUCTBYIOIIAS
cuJa, nedopmarus (ympyras, IJIaCTUYECKAs), HEBECOMOCTb,
COOOIIAIOIINECS COCYbL;

paznuuath siBiaeHus (auddysus, TErIoBOe IBUXEHUE YACTHUIl BEIIECTBA,
PaBHOMEpPHOE  JBIKCHHE, HEPABHOMEPHOE  JBUXKEHUE, HWHEpLUs,
B3aMMO/JICHCTBUE TEJ, PABHOBECHUE TBEPJBIX TEN C 3aKPEIUIEHHON OCHIO
BpalleHUs, Mepenada JaBJICHUS TBEPABIMUA TeEJIaMH, >XUAKOCTAMH U
razamy, arMocepHOe [aBJ€HWE, IUIaBaHUE Tell, MpPeBpaILECHUs
MEXaHMYECKOI SHEpPruu) MO ONHUCAHUIO UX XapaKTEePHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX JAHHOE (PU3HUECKOE SIBICHHUE;
pacno3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3UYECKUX SBJICHUU B
OKpYXalollleM MHpEe, B TOM 4ucie (U3HUECKHE SBICHUS B MPHUPOJIE:
MPUMEPHI JIBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B KMBOM M HEXKHBOU
MpUpOJE, NCUCTBUE CWIbl TPEHUS B MPUPOJAE U TEXHUKE, BIHUSHUE
aTMOC(EpHOro JaBJICHUS Ha >KMBOW OpraHu3M, IJIaBaHUE pPbIO, phluard B
TeJIe YeJI0BeKa, MPU 3TOM NEPEBOUTh MPAKTUUYECKYIO 3a]auy B yueOHYIO,
BBIJICIIATH CYIIECTBEHHBIC CBOMCTBA (MPU3HAKN) HU3HUUECKUX SBICHHM;
OINMKCHIBATh MU3yUCHHBIE CBOMCTBA TEN M (PU3UUYECKUE SIBICHUS, UCTIOIB3YS
¢du3nyeckue BeNUYMHBI (Macca, 00bEM, IUIOTHOCTH BEIECTBA, BpEM,
yTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YNPYTOCTH, CUJIa TSAXKECTH, BEC
Tena, CWIa TPEHUs, JAaBieHHe (TBEPIOrO Tena, JKUIAKOCTH, Tasa),
BBITAIKMBAIOIIAs CHJIa, MEXaHW4YeCcKas paboTa, MOITHOCTh, IUIEYO CHIIBI,
MOMEHT CWJIbl, KO3((UIMEHT TMOJE3HOr0 JEHCTBUS MEXaHU3MOB,
KUHETUYECKass W TOTCHIMalIbHAs JHEPTUsi), MPU OMHCAHUU MPaBUIBLHO
TpakTOBaTh  (U3MUECKUH  CMBICT  HUCIOJIB3YeMBIX  BEIWYUH, UX
0003HAaYEHUsI W €IUHUIIBI (PU3MUYECKUX BEJIUYHMH, HAXOJIUTh (OPMYJIbI,
CBSI3BIBAIONINE JAHHYIO (PU3WYECKYIO BEIMYUHY C JIPYTUMHU BEIMYHMHAMH,
CTPOUTH TpaPUKH U3yUEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BEITUYMH;
XapaKTepU30BaTh CBOMCTBa Tel, (PU3UYECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIB3Ysl MpaBUiia CIOXKEHUs CUJl (BIOJb OJHOM MpsAMOii), 3akoH ['yka,
3akoH [lackans, 3akoH Apxumena, IpaBWIO paBHOBEcHUs phiuara (0OJoka),



«30JI0TO€ IPaBUJIO» MEXAHHMKH, 3aKOH COXPAaHEHUS MEXaHHYECKOU
SHEPruu, MpU HTOM JaBaTh CIOBECHYIO (HOPMYJIUPOBKY 3aKOHa U
3aMMChIBATH €70 MATEMAaTHUYECKOE BhIPAKEHUE;

OOBSACHATH (PU3UUECKHUE SIBICHMS, TPOLIECCH U CBOIMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTyalUud IPAKTHKOOPUEHTUPOBAHHOIO XapaKTepa:
BBISIBJISITh TTPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE u3 1-2
JIOTUYECKUX I11aroB ¢ OMOpoil Ha 1-2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX
ABJICHUM, (PU3NYECKUX 3aKOHA WU 3aKOHOMEPHOCTH;

pemarb pacu€THble 3anadyd B 1—2 JAEUCTBUSA, HCHONB3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHE BEIMYMHBI: HAa OCHOBE aHajIu3a
YCIJIOBHSI 3a/1a4 3alUCHIBATh KPATKOE YCIOBUE, MOJCTABIATh (PU3HUECKUE
BEJIMYUHBI B (DOPMYJIBI M TPOBOJAUTH PAcCUEThl, HAXOJUTh CIPABOYHBIC
JaHHbIE, HEOOXOAUMBIE JUUISl PEIICHMS 3a7a4, OLEHUBATh PEaJTUCTUYHOCTD
MOJIy4YeHHOU (PU3NYECKON BETUUHHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3UYECKUX METOJIOB, B OIIMCAHUU UCCIIEI0BAHUS BBIJIEIAThH IPOBEPSIEMOE
NpeanojaokeHne  (Tumoresy),  pasinyaTb U UHTEPIPETUPOBATH
MOJIYYEHHBIA pe3yJbTaT, HAaXOJUTh OIIMOKM B XOJ€ OIbITa, JeNaTh
BBIBOJIbI 10 €T0 pe3yJIbTaTaM;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
(bu3IYecKuX CBONCTB TEN: dbopMynrpoBaTh MIPOBEPsIEMbIEC
MPEANOI0KEeHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYA0BaHMS,
3aMMChIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

BBINIOJIHATh MPSAMbIE H3MEPEHMS] PACCTOSHUSA, BPEMEHHM, MacChl Tena,
00béMa, CHUIBI U TEMIEPATypbl C MCIOJIb30BAaHUEM AaHAJIOTOBBIX U
M(POBBIX MPUOOPOB, 3aAMUCHIBATH IMOKa3aHUS MPUOOPOB C YUYETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
APYrod € WCIOJIB30BAHUEM IMPSAMBIX HM3MEPEHUH (3aBUCHMOCTH IYTH
PaBHOMEPHO JBWXKYILIErocs Tejla OT BPEMEHU [IBIKEHUS Teja, CHIIbI
TPEHUSI CKOJIBLKEHHUS OT Beca Tella, KauecTBa 00pabOTKH MOBEPXHOCTEH Tel
Y HE3aBUCUMOCTH CUJIBI TPEHUS OT IUIOLIAJAN CONPUKOCHOBEHUS TEJl, CUIIbI
YOPYTOCTH OT YAJMHEHUS MPY>KUHBI, BBITAJKUBAIOIIEH CHIIBI OT 00bEMa
MOTPYKEHHON YacTH TeJla M OT IUIOTHOCTH JKUJIKOCTH, €€ He3aBUCUMOCTHU
OT ITUJIOTHOCTH TeJla, OT TJIyOHHBI, HA KOTOPYIO MOTPYXKEHO TEJ0, YCIOBUN
IJIaBaHusl TE€J, YCJIOBUU paBHOBECHs pblyara U OJOKOB), y4acCTBOBAaTh B
IUIAHUPOBAHUM  y4eOHOrOo HCCIEAOBaHUs, CcoOUpaTh YCTaHOBKY U
BBITIOJIHATh U3MEPEHUs, CIENys MPEeJIOKEHHOMY IUIaHy, (UKCHpPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEJIWYUH B BUJE



NpeUIOKEHHBIX Tabnuil U TpaduKoB, JAeNaTh BBIBOJBI MO pe3yJibTaTaM
UCCIIEIOBaHMUS;

NPOBOJNTH KOCBEHHBIC H3MEpEeHHs (DU3MUECKUX BEIWYHH (TUIOTHOCTH
BEIIECTBA JKUAKOCTH W TBEPAOTO Tejla, Cuja TPEHHUS CKOJBKECHHS,
JaBJIEHWE  BO3JyXa, BHITAJIKHUBAIONIAsl CWJia, JeMcTByromas  Ha
HNOrpyKEHHOE B JKHMJIKOCTh Te€l0, KO3((ULUUEHT MOJIE3HOTO JEHCTBUS
IOPOCTBIX MEXaHWU3MOB), CIeAys NPEIOKEHHOW WHCTPYKIUU: TIpU
BBITIOJTHEHUH HW3MEPEHUIl coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U
BBIUMCIISTH 3HAUEHNE UCKOMOW BEJIMYMHBI,

coOJII01aTh MpaBUJIa TEXHUKU OE€30MaCHOCTH MpHU padoTe ¢ 1abopaTOpHbIM
000py1I0BaHUEM;

yKa3bIBaTh MPUHIUIBI ACHCTBHUS MPHUOOPOB M TEXHUYECKHX YCTPOWCTB:
BECHI, TEPMOMETpP, IUHAMOMETpP, COOOINAIOIIMECS COCYAbl, OapoMmerp,
pblyar, HOJABUKHBIA U HETIOABM)KHBIN OJIOK, HAKIIOHHAS IIJIOCKOCTH;
XapaKTepu30BaTh MPUHIMIBI JEHCTBUS HW3YyYEHHBIX TNPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOH Ha WX omucaHusi (B TOM YHCIE:
MNOJIUINITHUKY, YCTPOWCTBO BOJOIPOBOJA, THUIAPABINYECKUN Ipecc,
MaHOMETp, BBICOTOMEP, OPIIHEBON HACOC, APEOMETP), UCTIONb3Ysl 3HAHUS
O CBOMCTBaxX (pU3MUYECKHUX SBJICHUM M HEOOXOJIMMBbIE (HU3UUECKUE 3aKOHBI
Y 3aKOHOMEPHOCTH;

OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHGPOPMALKIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUN B IOBCEAHEBHOMN
KU3HU s obecriedeHnss 0€30MacHOCTH TpHU OOpalieHnu ¢ mpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHM, COXPAHEHUS 3I0POBbS U COOIIOACHUS
HOPM 3KOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIEH cpe/ie;

OCYIIECTBIATh OTOOp MCTOYHUKOB HH(popmauuu B HTepHeTe B
COOTBETCTBHH C 33JJaHHBIM TTOMCKOBBIM 3alPOCOM, HA OCHOBE MMEFOIINXCS
3HaHUA © TYTEM CpPAaBHEHUS PA3IUYHBIX HCTOYHHKOB BBLICISATH
uH(pOpMaIMIO, KOTOpas SIBISIETCS NPOTHUBOPEUYHMBON WM MOXKET OBITh
HEJI0CTOBEPHOI;

MCTIONIb30BaTh MPH BBIMOJHEHWN YY€OHBIX 33JaHUl HAYYHO-TIOMYJISPHYIO
JUTEpaTypy (PHU3UYECKOTO  COACpXaHHs, CIPAaBOYHbIE MaTEepHAIIbI,
pecypcbl ceTu VIHTepHET, BIafeTh NpuéMaMu KOHCTIEKTUPOBAHUS TEKCTa,
npeobpazoBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIE KPATKHE MUCHbMEHHBIE U YCTHBIC COOOIICHHS Ha
OCHOBE 2—3 UCTOYHHKOB MH(pOpMAIUU (HU3MUECKOTO COJIEPKaHUs, B TOM
yucne MyOJuYHO JeNaTh KpaTKue COOOLIeHHsI O pe3yibTaTrax MpPOEKTOB
WIM Y4eOHBIX MCCIEIOBAaHUM, IpPU O3TOM TPaAMOTHO HCIOJb30BaTh



W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3WKH, COMPOBOXKIATH
BBICTYIUICHUE MIPE3CHTAIUEN;

MIPU BBITIOJTHEHUN YYEOHBIX IMPOEKTOB M MCCIEIOBAHUN pacnpeacssiTh
00sI3aHHOCTU B TPYIINIE B COOTBETCTBUM C TOCTaBJICHHBIMU 3a/lauamH,
CIEOUTHh 3a BBINOJHEHUEM IUIAHA JIEMCTBUM, AaJCKBAaTHO OLICHUBATH
COOCTBEHHBI  BKJIQJ, B  JIEATEIBHOCTh  TPYIIbI,  BBICTPAUBATH
KOMMYHHMKATUBHOE B3aUMOJICUCTBUE, YUUTHIBAS MHEHUE OKPYKAIOIIUX.

K xoHiy o0yuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

HCIMOJIb30BaTh MOHSTHUA: Macca U pa3MeEPbl MOJIEKYJI, TEIJIOBOE JIBUKECHHUE
aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSIHUA BEILIECTBA, KPUCTAIIIMUECKUE U
aMmopdHble Tena, HACHIIIEHHBIMH W HEHACBIIMICHHBIM Tap, BIAXHOCTh
BO3/lyXa, TEMIIEpaTypa, BHYTPCHHSS DJHEpPrusi, TEIUIOBOM JBUTATEIIb,
AJIEMEHTAPHBIN 3JEKTPUUYECKUIN 3apsijl, FIEKTPUUYECKOE MOJIE€, MPOBOAHUKHI
Y IUDJICKTPUKH, TTOCTOSHHBIN AIEKTPUUYECKUN TOK, MATHUTHOE MOJIE;
paznuuath SBJICHUS (TEIUIOBOE pacIIMpEeHUE M CXKaTue, Teriornepeaaya,
TEIJIOBOE€ PABHOBECHE, CMAaYWBAaHUE, KAlWJUISIPHBIC SIBJICHUSI, UCIIAPEHHUE,
KOHJICHCAIUs, TUIaBJICHUE, KpHUCTauIM3anus (OTBEpJeBaHHUE), KHUIIEHUE,
Teronepeaaya (TeTIONPOBOHOCTD, KOHBEKIIHS, U3JIy4eHUe),
AIEKTPU3AUS TEJl, B3aUMOJICVCTBUE 3apANIOB, IEUCTBUS JIEKTPUUECKOTO
TOKa, KOPOTKO€ 3aMbIKAHWE, B3aUMOJICMCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO TOJI HAa MPOBOJHUK C TOKOM, JICKTPOMAarHUTHAS UHAYKIIHS)
10 ONHUCAaHUI0O HUX XAPAKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SBJICHUE;

pacIio3HaBaTh IMPOSBICHHE HM3YYCHHBIX (DH3WYECKUX  SBICHUNA B
OKpY’)XKalollleM MHpe, B TOM 4HcCie (U3HYECKUE SBJIECHUS B IPUPOJIC:
MOBEPXHOCTHOE HATHKECHUE U KANWUISIPHBIE SBICHUS B MPHUPOJE,
KpUCTaJUIbl B mOpupone, wuznydyeHue CoJHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe OpH3bl, 00pa3oBaHUE POCHI, TYMaHa, MHEs, CHETa, dJIEKTPHICCKUE
SBJICHUS B atMocdepe, dIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emun, Jpedd MotoCOB, pOJIb MAarHUTHOTO MOJS IS KU3HU Ha
3emiie, MONSIPHOE CUSHUE, IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a7a4y B
y4eOHYI0, BBIJEIATh CYIIECTBEHHBIC CBOMCTBA (MpHU3HAKH) (PHU3HUUIESCKUX
SIBJICHUH;

OMUCHIBATh U3yYCHHBIC CBOMCTBA TN U (PU3UYECKUE SIBJICHUS, UCTIOJIb3YS
(u3nyeckre BEIWYUHBI (TEMIlepaTypa, BHYTPEHHSSI SHEPTUsI, KOJTUYECTBO
TEIJIOTHI, YJAEJIbHAs TEIUIOEMKOCTh BEIIECTBA, YJAEIbHAsA TEIUIOTa
IJIaBJICHUsI, yJAeNbHAs TeIUIoTa IapooOpa3oBaHus, yJeJbHas TeIioTa
CropaHusi TOIUIMBA, KOA(DQPUIMEHT TMOJE3HOro JCHCTBHUS TEIJIOBOM



MAIllMHbI, OTHOCUTEJBHAsI BIAXHOCTb BO31yXa, JJIEKTPUYECKHU 3apsn,
CUJIa TOKA, JJIEKTPUUYECKOE HAIPsSKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
yACIbHOE  CONpPOTUBIEHWE  BeElleCTBa, paboTa U MOIIHOCTb
ANEKTPUYECKOrO0  TOKAa), NpPH ONHCAHMM TMPABWIBHO  TPAKTOBATh
(bu3nyeCKuil CMBICI KCIOJBb3YEMbIX BEJIUYMH, 00O3HAYEHUS U €IUHMIIBI
(bu3MYeCKUX BEIMYMUH, HAXOAUTh (OPMYJIbl, CBS3BIBAIOIINE JIAHHYIO
(GU3MYECKYI0 BEJIMYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYHH;

XapaKkTepU30BaTh CBOMICTBa Tes, (PU3UUECKHE SBICHHUS U MPOLIECCHI,
WCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUU
CTpPOEHHUs BEIleCTBa, MPUHLHUI CYNEPHO3UIUU MoJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXPaHEHMs 3apsiia, 3akoH OMa i1 yJacTKa LEeNu, 3aKOH
Jlxoyns—JleHna, 3aKOH COXpAaHEHUs] DJHEPruu, IMpU OTOM J1aBaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA W 3aMUCHIBATh €r0 MaTeMaTUYeCKOe
BBIPAKEHUE;

OOBSCHATh (PU3MYECKHE MPOLECCHl M CBOMICTBA TEJl, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyallMi NPAKTUKOOPUEHTUPOBAHHOTO XapakKTepa: BBIABIATH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBACHEHHE U3 1—2 JTOTHYECKUX
iaroB ¢ omnopod Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3UYECKUX SBJICHUM,
(U3HYECKUX 3aKOHOB WIIM 3aKOHOMEPHOCTEH;

pemarb pacu€THble 3anadyd B 2-3 JACUCTBUSA, HCIONb3YS 3aKOHBI U
dbopmybl, CBs3bIBaIONIME (DU3MYECKHME BEIMYMHBI: HAa OCHOBE aHajIu3a
YCHOBUSL 3aJladyd 3alMChIBaTh KPATKOE YCIOBHUE, BBISBIATH HENOCTATOK
JaHHBIX JUIsl pELIEHWs 3aJadd, BbIOMpaThb 3aKOHBI U  (POPMYIIBI,
HEOOXOJuMble Al €€ pelIeHUs, NPOBOAUTH pPacy€Thl M CpPaBHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUUMHBI C U3BECTHBIMU JTAHHBIMU;
pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEMIMTh NPU TOMOIIH
(U3NYECKUX METOJOB, HCIOIb3Ysl ONHMCAHUE HCCIIEJOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IPEAIIOJIOKEHUE, OLEHMBATh IPABWIBHOCTh IOPsIKa
IIPOBEICHUS UCCIIEA0BAHUS, €JIaTh BBIBOJIBL;

MPOBOJUTH OMbBITHI 1O HAOMIOJNEHUIO (PU3NYECKUX SBICHUN WU
(U3HYECKUX CBOMCTB Tell (KaMWLISIPHBIE SBJICHHS, 3aBUCUMOCTb JTaBJICHUS
BO3/[yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IMPOLIECCa OCTHIBAHUS U
HarpeBaHWs MpPHU U3IYYEHUHM OT IBETa HU3Iydaromiei (MOrJIONIaromieil)
ITOBEPXHOCTH, CKOPOCTh MCHAPEHUS BOJBI OT TEMIEPATYPHI KUAKOCTH U
IUIOIAAN €€ TOBEPXHOCTH, DJJEKTpHU3alns Tel W B3aWUMOJCHUCTBHUE
DNEKTPUYECKUX  3aps0B, B3aWMOJCHUCTBUE IIOCTOSHHBIX MAarHUTOB,
BU3yaJu3alldsl MArHUTHBIX IIOJIEW TIIOCTOSIHHBIX MAarHUTOB, JCHCTBUS
MAarHATHOTO TOJIA HAa NPOBOJHHUK C TOKOM, CBOWMCTBA JJIEKTPOMArHuTa,



CBOMCTBA DBJEKTPOJABUTATES IMOCTOSHHOTO TOKa): (POpPMYIUpPOBATH
IpOBEPSiEMbIE MPEATNIONOKEHHS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOIO
000pyI0BaHUs, OMUCHIBATH X0/ ONBITAa U (DOPMYJIUPOBATH BHIBO/IbI;
BBIIIOJIHATh ~ MPSAMbBIE  W3MEPEHHS]  TEMIEPATypbl,  OTHOCHUTEIbHOMN
BJIQXHOCTH BO3/lyXa, CHJIbl TOKA, HANPSDKEHHS C HCIOJIb30BAaHUEM
aHAJIOTOBBIX NPUOOPOB M JATUYUKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH
pe3yJbTaThl U3MEPEHUN ¢ YUETOM 3aJJaHHON a0COTIOTHOM MOTPEIIHOCTH;
MPOBOJUTH MCCIEOBAHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEJIMYUHBI OT
Apyrod C  MCHOJB30BaHUEM MPSAMBIX HM3MEpPEHUN  (3aBUCUMOCTH
CONPOTHUBJICHUS IPOBOJHUKA OT €ro JUIMHBI, IUIOUIAJHM IIONEPEYHOrO
CEUEHMSI U YACJIBHOIO CONPOTHUBIICHHS BEUIECTBA MPOBOJIHMUKA, CUIIbI TOKA,
UAYLIEr0 4Yepe3 MPOBOJAHMK, OT HANpsDKEHHs Ha  IPOBOJHUKE,
UCCJIEIOBAHUE TIOCIEOBATEIbBHOIO M NApaJUIEJbHOTO  COEIMHEHUN
IPOBOJHMKOB): IUIAHUPOBATh HCCIIEOBaHHE, COOUpPATh YCTAHOBKY H
BBINIOJIHATh W3MEPEHHUs, Clenys MNpeJIo)KEeHHOMY IUIaHy, (UKCHUpPOBAThH
pe3ynbTaThl TOJYYEHHOM 3aBHUCHUMOCTH B BHUZAE TaOnul U TIpaduKoB,
JIeJ1aTh BBIBOJBI I10 PE3YyJIbTaTaM UCCIEAOBAHMS;

IPOBOAUTH KOCBEHHBIE H3MEpPEHHUs (PU3NYECKUX BEIMUYMH (yAeJabHas
TEIJIOEMKOCTh ~ BEIIECTBAa, COMPOTUBIEHUE MPOBOAHMKA, paboTra U
MOIIIHOCTh 3JIEKTPUYECKOIO TOKA): IUIAHUPOBATh M3MEPEHUs, COOUpPATh
HKCIIEPUMEHTAJIbHYI0 YCTaHOBKY, CII€lysl MPEIOKEHHON MHCTPYKUUU, U
BBIYHCIISATh 3HAYCHHUE BEJINYUHBI,

coOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH IIpH paboTe € J1abopaToOpHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIMMBI JEUCTBUS HU3YyYEHHBIX NPUOOpPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPON Ha HUX OmucaHusi (B TOM 4HCIE:
CUCTEMa OTOIUICHHSI JOMOB, TUTPOMETp, MapoBas TypOUHA, aMIEpMETD,
BOJIbTMETP, CUETYMK JIIEKTPUUECKOW 3HEPrUH, 3JIEKTPOOCBETUTEIbHBIE
npuOOpkl, HarpeBaTeIbHbIE AIEKTPONPUOOPH! (IPUMEPHI), IEKTPHUUECKUE
IPEIOXPaHUTENH, JIEKTPOMArHUT, FIEKTPOABUTaTENlb IOCTOSHHOTO TOKA),
UCIIOJIb3Ysl 3HAHUS O CBOMCTBaxX (PU3MYECKUX SBJICHUM U HEOOXOAUMbBIE
(du3nYecKre 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOWCTBA WM H3MEPUTEIIbHBIE
npuOoOpbl MO CXeMaM M CXEMAaTUYHbIM pUCYHKaM  (KHJIKOCTHBIN
TEPMOMETP, TEPMOC, MCUXPOMETP, TUTPOMETP, JBUraTelb BHYTPEHHETO
CropaHusi, 3JIEKTPOCKOII, PEOCTaT), COCTaBIATH CXEMbI AJIEKTPHUUYECKUX
Lenel ¢ MOoCIeA0BATENbHBIM U MAPAUIEIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasznuuasi ycJoBHbIe 0003HAUEHHUS FIEMEHTOB 3JIEKTPUUECKUX LIETel;



OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MH(POPMALKMIO O  IpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B IOBCEAHEBHOMN
KU3HU JUIs1 oOecrieyeHus: 0€30MacHOCTH NP OOpallleHuH ¢ MpubopaMu U
TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHHSI 3J0POBbSA M COOJIOACHUS
HOPM 3KOJIOTUYECKOT0 NIOBEJCHUS B OKPYIKAIOLIEN CPELE;

OCYIIECTBIATh MOUCK HMHPOpMALMK (PUINYECKOTO COAECpN aHUS B
HNutepHere, Ha OCHOBE HMEIOUMXCA 3HAHUM H IIYTEM CpaBHEHHUS
JOTIOTHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH HMH(DOpMaALMIO, KOTOpas
SBJISIETCS] IPOTUBOPEUMBON MIIM MOXKET OBITH HETOCTOBEPHO;
UCIIOJIb30BaTh MPU BBINOJIHEHWN Y4E€OHBIX 33JaHUIl HAyYHO-IOMYJISIPHYIO
JUTEPATYPY  (PU3UYECKOTO  COJEpKaHMs, CIPABOYHBIE MaTepHUalbl,
pecypcsl cety MIHTEepHET, BiIafeTh NpUEMaMHU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanusi HHGOPMALMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M KpPAaTKHE YCTHBbIE COOOIIEHUS,
o000mass wHOpPMALMIO U3 HECKOJBKUX HCTOYHUKOB (PU3UUECKOTO
COJEp)KaHUs, B TOM 4YHUCI€ MyOIMYHO NPEACTaBIATh PE3yIbTaThl
IIPOCKTHOW WJIM UCCIEAOBATEIbCKOW IEATEIBHOCTH, IIPU 3TOM T'PAMOTHO
UCIOJb30BaTh HW3YYEHHbI TMOHATUHHBIA ammapar Kypca (U3HKH,
CONPOBOK/JIaTh BBICTYIUICHUE MPE3CHTALNEN;

IpPU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIAEAOBAHUN (PU3HUECKUX
IPOLIECCOB paclpeAesiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHM C
IIOCTaBJICHHBIMU 3aJla4aMU, CIEIUTH 3a BBINOJHEHUEM IIJIaHA JEUCTBUN U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBIM BKIAJl B
NEATEIBbHOCTD IPYIIbI, BBICTPAMBATh KOMMYHHUKAaTUBHOE B3aMMOJICUCTBHE,
MPOSIBIISSt TOTOBHOCTH pa3peniaTb KOH(DIUKTHI.

K xoHIry o0yueHus B 9 Kkjacce nmpeMeTHbIE PE3yIbTaThl Ha 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJIB30BaTh MOHATHSA: CHCTEMa OTCu€ra, MarTepuaibHas TOYKa,
TPAeKTOpPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO JBMKECHHS, Aehopmarius
(ympyras, mjgacTU4ecKas), TpPeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOrO TENa, pABHOBECHE, MEXaHUYECKUE KOJIEOAHUS U
BOJIHBI, 3BYK, WH(Pa3BYK H YJIbTPa3BYK, AJIEKTPOMArHUTHBIC BOJIHBI,
IKajga 3JeKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JTalIbHO30PKOCTD,
CHEKTPhl UCIYCKAHUA M TOTJIOIIECHUS], anb(a, 0eTa- U raMMa-u3IIy4eHus,
W30TOIIBL, SIAEPHAS] SDHEPIETHKA;

paznuyath sBJI€HUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JIBUKEHUE, DPABHOYCKOPEHHOE TNPSIMOJIMHEHHOE ABUKEHUE, CBOOOIHOE
NajJieHUue TeJl, PABHOMEPHOE JIBHXKEHHE MO OKPY>KHOCTH, B3aUMOJICHCTBHE



TeJ, pEaKTUBHOE ABIKEHHE, KojeOaTelbHOE IBM)KEHME (3aTyXarwollue U
BBIHY>KJICHHBIE KOJIeOaHUs1), pe30HAHC, BOJHOBOE JIBIJKEHHE, OTPaKEHUE
3BYyKa, MPSIMOJIMHEWHOE pacnpoCTpaHEHUE, OTPAKEHUE U MPETOMIICHHE
CBETAa, MTOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JI0KEHUE OEIOro CBeTa B
CHEKTP M CJOXKEHUE CHEKTPAIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJUOAKTHBHOCTh, BOSHUKHOBEHUE JMHEWYATOIO CIIEKTpa
U3ITy4YEHHUsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (U3MUECKUX  SABJICHUH B
OKpy»XaromeM Mupe (B TOM 4YHcie (u3nyecKkue SBICHUS B TMPUPOJIE:
MPWINBBI U OTIUBBI, ABMKEHUE T1aHET COTHEYHON CHUCTEMbI, PEAKTUBHOE
JIBUKEHUE IKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB IKUBOTHBIMH,
3eMJIETPSICEHUE, CEHCMUYECKHME BOJHBL, I[yHAMH, 3XO0, LBETa TeJ,
ONTUYECKHE SIBICHUS B TPHUPOAE, OMOJIOrMYECKOe NEHWCTBUE BHUIUMOIO,
yabTpadUOIETOBOTO W PEHTIC€HOBCKOIO M3JIyYEHHH, €CTECTBEHHBIN
PaAMOAaKTUBHBIN (POH, KOCMHUYECKHE Jy4YHd, PaJUOAKTUBHOE H3IIyUEHHUE
MPUPOJHBIX MHUHEPAJIOB, [JEUCTBUE PAJAMOAKTUBHBIX U3JIYYEHUNH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBA (MpPU3HAKH) (PU3UUECKUX
SIBIICHUIA;

OIKCHIBaTh MU3yYEHHbIE CBOICTBA Te€N U (PU3NUECKHUE SIBICHUS, UCTIOIb3Ys
¢bu3nueckue BEIUYUHBI (CpENHSsS W MIHOBEHHAs CKOPOCTh Tella Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOpEHHE, NEepeMeIleHUue, MyTh, YIJIOBas
CKOpOCTb, CHJIa TPEHUS, CWia YNPYrOCTH, CUJa TSKECTH, YCKOPEHHE
cBOOOJHOTO TMAJEeHMs, BEC Telld, HUMIYJIbC Tela, HMIIYJIbC CHIIBL,
MexaHuveckas paboTa M MOIIHOCTb, MOTEHIMAJIbHAS DHEprus Tea,
MOJHATOrO HaJ TMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHASI YHEPTUsl CKATOU
NPYKWHBI, KHUHETHYECKas SHEprus, IOJHAas MEXaHW4YecKas >SHEeprus,
NEePUOJ U 4acToTa KojeOaHuM, UIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTellb MPEeTOMIICHHS CPEeibl), IPU ONMHUCAHUU
MpaBUIBHO TPAaKTOBaTh (U3HUECKUI CMBICT MCHOJIb3YEMbBIX BEIUYMH,
0003HAaYEHUs1 M €IUHULBl (PU3MYECKHX BEIUYHMH, HAXOJIUTh (OPMYJIbL,
CBSI3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYUHY C JIPYTUMH BEIHMUYMHAMU,
CTPOUTH TpapUKN U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;
XapaKTepu30BaTh CBOWCTBA TN, (U3MYECKUE SIBICHHUS U TIPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs DHEPruH, 3aKOH BCEMHUPHOIO TATOTEHHS,
NPUHLUI CYNEPIO3UIHMH CHWJI, NPUHLUUI OTHOCUTEIbHOCTH [ amwies,
3aKOHbl HbIOTOHA, 3aKOH COXpAaHEHUSl MMITYJIbCA, 3aKOHBl OTPA)XKEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsI0BOTO U MACCOBOTO YUCEN



IpU SJACPHBIX PEAKIUAX, MPU 3TOM J1aBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE;

OOBSACHATh (PU3MUYECKHE MPOLECChl M CBOICTBA TN, B TOM YHUCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHUPOBAHHOI'O XapaKTEPa: BBISBIIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JTOTHYECKUX
IIaroB C OMOpoM Ha 2-3 M3y4YEHHBIX CBOICTBA (U3NYECKUX SIBICHUH,
(bU3MYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3adadd  (omMparolmupecs Ha cucteMy u3 23
YpaBHEHHUI), UCTIONB3YsI 3aKOHBI U (OPMYJIbI, CBSI3bIBaIOIINE (pU3NUECKHE
BEJIMUMHBL: HAa OCHOBE aHallM3a YCJOBHS 3a/ladd 3alHChIBaTh KpaTKOe
YCJIOBHE, BBISIBIISATh HEJOCTAIONIME WM U30BITOYHBIE JTAHHBIE, BHIOMPAThH
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JUIsl PELIEHUS, TPOBOJUTH PACUETHI U
OLICHWBATh PEATUCTUYHOCTh TMOJYYEHHOrO 3HaueHus (u3nueckoi
BEJIMYUHBL;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEMIMTh NPU T[OMOIIH
(U3MYECKUX METOJOB, HCIOJIb3ysl ONHMCAHUE HCCIECJOBAaHUS, BBIAEIATH
IIPOBEPSEMOE  IPEANOJIOKEHUE, OLICHUBAaTh MPABWIBHOCTH MOPsIKa
NPOBEJCHUS  UCCIEJOBAHUSA, JE€JIaTh  BBIBOJbI, HMHTEPHPETUPOBATH
pe3yNbTaThl HAOIIOACHUI U ONBITOB;

IPOBOJIUTH OMNbBITBI IO HAOMIOJECHUIO (PU3NYECKUX SBJICHUH WIH
¢buznyecKkux CBOWCTB TeN (M3y4deHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXPaHEHUsl HHEPrHM, 3aBUCHUMOCTh IEpHUOAA KOJeOaHUM NpyKMHHOTO
MasTHHUKA OT MAacchl Tpy3a U >KECTKOCTU NPYXKUHBI U HE3aBUCUMOCTb OT
aMILUTUTYbl MaJIbIX KOJ€OaHUM, MPAMOJIIMHEHOE PacCIpPOCTPAHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, M3YYEHHE CBOMCTB M300pakKeHUs B
IUIOCKOM 3€pKajie U CBOWMCTB HM300pakeHHs NpeaMeTa B coOuparolei
JUH3€, HAOJIOJEHUE CIUIOIIHBIX M JMHEHYaThIX CHEKTPOB H3IIyUYECHHS):
CaMOCTOATENIBHO COOMpaTh YCTAaHOBKY M3 HM30BITOYHOrO Habopa
o0Opy/nOBaHUS, ONHUCHIBaTH XOJ ONbITA W  €ro  pe3yJbTaThl,
(GopMyIIMpPOBATH BBIBOJIBI;

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaAesss
CpelHEee 3HAaYeHHEe HU3MepAeMOl BeIMYMHBI ((OKYCHOE pacCTOsHUE
coOuparoieii JTuH3bI), OOOCHOBBIBaTH BBIOOp cmocoba MW3MepeHus
(M3MepUTENbHOTO IPHbOpa);

MPOBOJUTh MCCIEOBAaHUE 3aBUCUMOCTEH (PU3WYECKUX BEJIMYUH C
UCIIOJIb30BAaHUEM IMPSIMBIX HU3MEPEHUI (3aBUCHUMOCTh IMYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM JIBI)KEHUHM 0€3 HadyallbHOM CKOpPOCTH, Mepuoja
Kose0aHUIl MaTeMaTH4YeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH
yria OTpaK€HUs CBETa OT yIJia MaJeHUs U yrja MpejoMJIeHUs OT yria



NaJieHus): IUIAHUPOBAaTh HCCJIENOBAaHUE, CAMOCTOSTENBHO COOMpPATh
YCTaHOBKY, (UKCUpPOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
(dbu3nYecKnX BEIWYUH B BUJE TAOMUIl M IpadUKOB, JeJaTh BHIBOABI IO
pe3yJbTaTaM HCCIeA0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpeHUs (U3NYECKUX BEIUYUH (CperHss
CKOPOCTh M YCKOPEHHE Tejla TMpPU PABHOYCKOPEHHOM JIBHXKEHHH,
YCKOpPEHHE CBOOOJHOIO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUIUEHT
TPEHHUS CKOJBKEHHS, MEXaHHueckas paboTa M MOIIHOCTh, YacTOTa MU
nepuoa KojeOaHuM MaTeMaTHYecKoro W MPYKUHHOTO MAasTHUKOB,
ONnTHYECKas CWia coOuparonieil JIMH3bL, PaAUOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh IKCIEPUMEHTANIBHYIO YCTAaHOBKY H
BBITIOJHATh U3MEPEHHUS, CIEAYys NMPEIOKEHHON WHCTPYKIUU, BBIYHCISATH
3HAUEHWE BEJIMYMHBI U aHATU3UPOBATH MOJIYYCHHBIC PE3YIbTaThl C YUETOM
3aJIaHHOM TOTPEIIHOCTH U3MEPEHUI;

coOJII01aTh MpaBUjIa TEXHUKN 0€30MaCHOCTH IpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

pa3inuyaTh OCHOBHBIE TPU3HAKM H3YYEHHBIX (DU3MUECKUX MOJEIIEeH:
MarepuaibHas TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYCHYHBIH HCTOUYHUK
CBETa, Jy4, TOHKAas IIMH3a, TUIAHETapHas MOJEIbh aTroMa, HYKJIOHHas
MOJIeJIb aTOMHOTO SJIpa;

XapaKTepu30BaTh TNPUHIMIBI  JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPONCTB C OMOPOM HAa HX OMUCaHUA (B TOM YHCIE:
CIUIOMETp, MOATYUKH TIOJOKEHHUS, PACCTOSHUSI M YCKOPEHHsS, paKera,
9XOJIOT, OYKH, TMEepHCKom, ¢oToanmapar, ONTHUYECKHE CBETOBOIBI,
CHEKTPOCKON, JO03UMETp, Kamepa BuiabcoHa), HCHOIB3ys 3HAHUA O
CBOMCTBAaX (PU3WYECKUX SBIEHUH M  HEOOXOoauMble  (PU3NUYECKUE
3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbI M CXEMAaTHUHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
Py pEeHIeHUH Y4YeOHO-IIPAKTUYECKUX 3aad, ONTUYECKHE CXEMBbI IS
MOCTPOEHUS U300PAKEHUI B IJIOCKOM 3€pKajie U cCOOMparouei JIMH3E;
OPUBOIUTH  MpUMEpPbl  (HAXOAWTh  WHGPOPMALMIO O  MpHUMEpax)
MPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KHU3HU U1l oOecTieueHus: 0€30MacHOCTH MPU OOpAIlIeHUH ¢ TIPUOOpaMu U
TEXHUYECKUMHU yCTPOMCTBAMH, COXPAHEHHUS 3JI0POBbS W COONIOJCHUSA
HOPM IKOJIOTUYECKOTO TOBEICHHSI B OKPY’KaIOIIEH Cpeie;

OCYIIECTBJIATh TMOUCK HHpOpManuu (U3HUECKOTO COJEpKaHHUS B
HNuTepHeTe, camocTOsSTENBHO (POPMYIIHPYs OMCKOBBINA 3aMpOC, HAXOAUTD



MyTH ONpEeNIeHUs] JOCTOBEPHOCTH IMOJYyYeHHON MH(OpMalMU Ha OCHOBE
MMEIOIUXCS 3HAHUM U JOIOJHUTEIBHBIX UCTOYHUKOB;

MCII0JIB30BaTh MPHU BHIIIOJIHEHUH YYE€OHBIX 3aJaHUI HAyYHO-MOMYJISPHYIO
JUTEPATYPY  (PU3UYECKOIO  COJEpKAaHMs, CIPABOYHBIE MaTepHabl,
pecypesl cety MIHTEepHET, BiiafeTb NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHusl HHPOPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE U YCTHBIE COOOIIEHHS HA OCHOBE
uH(pOpMAIMU W3 HECKOJIbKUX HCTOYHHKOB (PU3NYECKOTIO COJEpKAHMS,
nyOJIMYHO MPEACTABIATh Pe3yIbTaThl IPOEKTHOM MIIM UCCIIeI0BATENbCKON
NEATEIBbHOCTH, IPU 3TOM TIPaMOTHO  HCIIOJIb30BaTh  M3YYCHHBIN
NOHATUUHBIM anmapar u3ydyaeMoro pasiaena (U3UKM U CONPOBOXKAAThH
BBICTYIUICHHE Mpe3eHTaleil ¢ Y4ETOM OCOOEHHOCTEW ayIauTOPHUH
CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsmn4yecTBO 4acoB JIeKTPOHHBbIE
Ne HanmenoBaHue pa3jieiioB 4 TeM (uudposbie)
KoHTposbHbI IIpakTn4yeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
e padoThI padoTbI
pecypcsl

Pasnen 1. ®@usuka u e€ posib B NO3HAHUM OKPY’KAIOIIEro MUpa

1.1 dusuka - Hayka o IIPUPOJE 2 bubmmoreka [IOK
' Y PHPOA https://m.edsoo.ru/7f416194
bubnunoreka [JOK
1.2 ) 2 1
S https://m.edsoo.ru/7f416194
. bubnmoreka [JOK
1.3 EcTtecTBeHHOHAYYHBIN METO/1 IO3HAHUS 2 1 e e EA16104
Hroro no pazneny 6

Pa3pnen 2. [lepBoHayanbHble CBeeHHS 0 CTPOCHNH BelleCTBA

2.1 CtpoeHue BelecTBa 1 bubmotera [IOK
' P . https://m.edsoo.ru/7f416194
29 JIBM>KEHUE U B3aUMOJICHCTBUE YACTHI] 5 1 bubmuoreka [{OK
' BEIIECTBA https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 hitos://m.edsoo ra/ 7416194
Hroro no pasneny 5
Paznen 3. /IBu:kenne u B3auMo/ieiicTBue Tel
bu6mmoreka [JOK
31 MexaHmHECKOS ABMKCHHE 3 https://m.edsoo.ru/7f416194




bu6mmoreka [IOK
3.2 HHepuuus, macea, II0THOCTH 4 ! https://m.edsoo.ru/7f416194
bubmuoreka [{OK
3.3 Crna. Bust cun 14 2 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBiienne TBEPABIX TeJl, )KHAKOCTEH U ra3oB
41 [aBnenue. Ilepenaua naBneHust TBEPAbIMU 3 bubnmoreka [JOK
' TeJIaMU, KUJIKOCTSIMH U razamMu https://m.edsoo.ru/7f416194
bubmuoreka [JOK
4.2 Hlapietie xKHAKOCTH > https:/m.edsoo.rw/7f416194
bubmuoreka [JOK
4.3 ATmoceproe asienme 6 https://m.edsoo.ru/7f416194
44 [elicTBHe )KUIKOCTH U ra3a Ha NOTPYyKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21
Paznea 5. PaGora u MomHOCTh. JHEpIrus
bu6mmoreka [JOK
>1 PaboTa 1 MomHoCTE 3 ! https://m.edsoo.ru/7f416194
Bbu6morexa [JOK
32 Hpoctere Mexanm3Mel > ! https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
>3 Mexanuueckas sueprus 4 ! https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOe Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 12




8 KVIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uugpoBbIe
Ne ni/m P Kontposabubie | IlpakTuueckue (pp )
NPOrpamMMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypchl
Pazpnen 1. TenioBblie siBJIeHUS
1.1 Crpoenue u CBOICTBa BELIECTBA 7 bubmmorexa [JOK
’ p B https://m.edsoo.ru/7f4181ce
bubmmoreka [JOK
1.2 Teruioseie mpoueccs! 21 ! > https://m.edsoo.ru/7f4181ce
Uroro no pazneny 28
Pasnen 2. duekTpuyeckne ¥ MATHUTHbBIE SIBJICHHSA
21 DNeKTpUYEeCKHe 3apsiibl. 3apsKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnmorexa [JOK
2.2 ITocTOSIHHBIN EKTPUUECKUN TOK 20 1 7 httos://m.edsoo.ru/7f418 L ce
but6mmoreka [JOK
2.3 MarsuTHbIC ABIICHHA 6 ! 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
24 DTIEKTPOMATHHTHA HEIYKIIHS 4 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5




9 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbBIE
HanMeHoBaHue pa3aesioB U TeM (uudpoBble)
Ne ni/m P Kontposabubie | IlpakTuueckue bp
NMPorpamMmMbl Bcero o0pa3oBartejibHbIE
padoTbI padoThI
pecypchl
Pa3zpnen 1. Mexanuveckue siBJIEHUS
L1 MexaHn4ecKoe ABHKCHUE U CIIOCOOBI €ro 10 1 but6mmoreka [{OK
' OIUCaHHUSI https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.2 B i 20 1 3
SAUMONCHCTBHE Tell https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1. 1
3 3aKOHbI COXpaHeHNHA 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 40
Pa3zgen 2. MexanndyecKkue KoJe0aHUA U BOJIHEI
bubmuoreka [JOK
2.1 M 0 7 3
CXAHITICCRHC ROMCOARHA https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
2.2 M .3 8 1 3
CXAHIHCCIHIE BOIHBL SBYI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paspen 3. DiieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJTHBI
DNEeKTPOMarHuTHOE MOJ€e U bub6nuoreka [IOK
3.1 6 2
3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3znen 4. CBeToBBIE SIBJICHUSA
4.1 3aKOHBI PacIpOCTPaHEHHUSI CBETA 6 2 bubnuotexa [JOK




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

bu6mmoreka [IOK
4.2 JIuH3BI U ONTUYECKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f4 1adat
bubnmoreka [IOK
43 Pa3znosxenune 6emoro cBera B CIEKTP 3 2 hitps://m.edsoo.ru/7f4 1 ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBBIE SIBJICHUS
but6mmoreka [JOK
5.1 Hcnyckanue u morjonieHne cBeTa aToMOM 4 1 httos://m.edsoo.ru/7f4 1ada6
bu6mmorexa [IOK
32 CTpoenne aTOMHOrO spa 6 ! https://m.edsoo.ru/7f41a4a6
bubnmoreka [IOK
>3 #lnepHbie peakiin 7 ! https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 17
Pa3zgea 6. [loBTopuTEIbHO-00001IaK0IMIA MOAYJIb
[ToBTOpeHME M 0000IIIEHNE COACPIKAHUS bubnmnoreka [JOK
6.1 9 2
Kypca ¢u3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 27




IHOYPOYHOE IIJTIAHUPOBAHHUE
7 KUIIACC

Jara

H3y4YeHHs DJIEKTPOHHBIE
KoaunuyecTBO 4acoB

Ne daxk u@posbie
Tema ypoka Iaan uudp
n/n T o0pa3zoBaTejbHbIe

Konrpoasnsie | IIpakTnyeckue pecypcel

B
cero padoThI padoTbI

®dusuka — HayKa O PUPOJE.
SIBnenus npupoabl

2 dusnueckue ABICHUA 1

Ou3ruecKkue BETUUNHBI U UX
U3MepeHue

Ypok-uccienoanue "M3mepenue
TEeMIEPaTypbl PU TOMOIIN
AKHUJIKOCTHOTO TEPMOMETpPA U
JaT4nKa TeMneparypul”

MCTOZ[I)I HAay4YHOI'O ITO3HAHUA.
bubmuoreka [JOK

5 O 7 1
MHCAHNC (PU3HICCKHX ABICHHI C https://m.edsoo.ru/ff09f72a

IIOMOIILIO MOoJieIei

VYpok-uccnenosanue "IIposepka
TUIIOTE3BI: JAIBHOCTH I0JIETA

6 HIapuKa, IMyLIEHHOTO 1 1
TOPU30HTAIILHO, TEM OO0JIbILIE, YEM
Oosble BHICOTA ITycKa"

7 Crpoenue BemiectBa. OMBITHI, 1 bubnmoreka [JOK
JIOKA3bIBAIOIIME TUCKPETHOE https://m.edsoo.ru/ff09fe0a




CTPOCHUC BCUICCTBA

"ITnorHOCTH BerecTna"

8 JIBM>KeHHE 4acTHIl BEIIESCTBA bubmorexa LOK
I https://m.edsoo.ru/ff0a013e
Ypoxk-uccnenoanue «OMbITHI IO
9 HAOJIFOIEHUIO TEIUIOBOTO
pacuIupeHus Ta30B»
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0eHHOCTH arperaTHbIX
1 COCTOSTHHH BOJibI. O0O0OIICHHE 110 bubnuoteka [JOK
pasneiny «llepBoHauanbHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOCHHUH BEILIECTBA»
MexaHu4ueckoe IBIKEHHE.
12 PaBHOMEpHOE M HEpaBHOMEPHOE buommorexa OK
p p P https://m.edsoo.ru/ff0a05c6
JIBIDKEHHUE
bu6numoreka [JOK
13 Ckopoctsb. EAUHUIEI CKOPOCTH
p A H P https://m.edsoo.ru/ff0a079c¢
14 Pacuer myTu 1 BpeMeHHU ABMKECHUSA bubmmorexa I{OK
y p A https://m.edsoo.ru/ff0a0ae4
15 HNuepuusa. Macca — mepa bubnnorexa [JOK
WHEPTHOCTH TeJl https://m.edsoo.ru/ff0a0c10
IImoTHOCTE BemecTBa. Pacuer
16 Macchl 1 00bEMA TeJa MO €ro bubmorexa I{OK
https://m.edsoo.ru/ff0a0fee
IUIOTHOCTH
JlabopaTopHas pabota
17 «Omnpenenenune MIOTHOCTH
TBEPAOIO TEJIA»
13 Pemienue 3anau o reme bubmmoteka [JOK

https://m.edsoo.ru/ff0al23c¢




Cuna xak XxapakTepuCcTHKa

19 B3aumMmoencTaus tei. Cuia
yrpyroctu. 3akoH ['yka
JlaGopaTtopHas pabota «3yuenune
20 3aBUCUMOCTH PACTSDKCHUS
(medopmann) Ipy>KUHBI OT
IIPWIOKEHHOM CUIIBD)
21 [[IBnenue Tarotenus. Cuna
TSKECTH
CBsi3b MEX]1y CHIJION TSKECTH U
22 Maccoi Tena. Bec tena. Pemenue bubmorexa LIOK
’ ’ https://m.edsoo.ru/ff0al778
3amay 1o reme "Cuna tsxectu"
Cwuiia TSDKECTH Ha APYTruX
23 miaHeTrax. duznyeckue buommorexa OK
’ https://m.edsoo.ru/ff0al502
XapaKTEPUCTUKHU TIJIAHET
bu6nmoreka [JOK
24 H3mepenne . e
3mepenne cul. Jlunamomerp https://m.edsoo.ru/ff0al8cc
but6mmoreka [JOK
2 B .H
> e Teqa. HEBeCOMOCTh https://m.edsoo.ru/ff0al1778
CrnoxeHue 1ByX cuil,
26 HaIIpaBJIECHHBIX 10 OJHOH NMPSIMOit bubnmorexa [IOK
P " A P ' https://m.edsoo.ru/ff0ala70
PaBHozelicTByIOIIAs CHII
7 Penrenue 3amad mo reme
"PaBHonelicTBYIOIIAsA cun'
73 Cuiia TpeHus u e€ Bubl. TpeHue B bubnmoreka [JOK
[IPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «M3yueHue bubnmoreka [JOK

3aBUCHUMOCTH CUJIbI TPCHUA

https://m.edsoo.ru/ff0alcc8




CKOJIBKCHHUSA OT CUJIbI JaBJICHUA U
XapakTepa COMPHUKACAIOIINXCS
MTOBEPXHOCTEN»

Pemienue 3amau Ha onpeneneHue

30
PaBHOJEHCTBYIOIIEH CUITBI
Pemenue 3anau o remam: «Bec
31 tenay, «I'papudeckoe bu6mmoreka [IOK
n3o0paxenue cuimy, «CHIIb, https://m.edsoo.ru/ff0alde0
«PaBHOAEUCTBYIOIIAS CHIDY
KonrtponsHas pabora no Temam:
«MexaHn4yecKkoe ABUKECHHEY,
32 «Macca, II0THOCTBY», «Bec Temay,
«I"paduueckoe n300pakeHne Cu,
«Cun
13 Jasnenue. CriocoObl yMEHbIIICHUS bubmuoreka [JOK
U YBEJIUYEHUS IaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBrienue ra3a. 3aBHCUMOCTD
34 aBJIEHUS ra3a oT o0béma buGnuorexa [IOK
’ https://m.edsoo.ru/ff0a2376
TeMnepaTypbl
[lepenaua naBieHus: TBEPABIMU
35 TeJIaMH, )KHJIKOCTSIMH U Ta3aMH bubmorera [IOK
’ ' https://m.edsoo.ru/ff0a25b0
3akoHn Ilackans
JlaBieHue B ) XKUAKOCTH U Trase,
36 T — bubnuorexka [JOK
BBI3BAHHOE JICHCTBUEM CHJIBI
https://m.edsoo.ru/ff0a2718
TSOKECTH
Pemenue 3anau no teme
bubnuoreka [JOK
37 «JlaBieHure B )KUJAKOCTH U Ta3e.

3akoH [lackamsa»

https://m.edsoo.ru/ff0a2826




but6mmoreka [JOK

38
Coobmatonecs cocyat https://m.edsoo.ru/ff0a2970
39 ['unpaBnuyeckuii nmpecc bubmmorexa [JOK
P P https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [lopriHeBoi
SKUAKOCTHBIM HAcoC
41 ATMocdepa 3emiu 1 IPUIUHBI €€ bubanorexa [JOK
CYLLIECTBOBAHU https://m.edsoo.ru/ff0a2b5a
4 Bec Bozmyxa. AtmochepHoe bubnmoreka [JOK
IaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atmochepHoro bubnmnorexa [JOK
nasienus. OneiT Toppuuenin https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCThH aTMOC(HEpPHOTO
44 aBJICHHS OT BBICOTHI HQ, OBHEM bubmmorexa TIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepoun. AtmochepHoe bubnuorexa [JOK
JIaBJIEHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Penrenue 3amad mo teme "
46
ATtmocdepHoe naBieHue"”
JlelicTBUE )KUJKOCTH U Ta3a HA
47 MOTPYKEHHOE B HUX TEJO bubmorexa [IOK
py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHas paboTa
43 «OnpeneneHne BbITAIKUBAIOLIEH bubnunoreka [IOK
CUJIBL, JCUCTBYIOLIEH Ha TEIIO, https://m.edsoo.ru/ff0a33fc
MOTPY>KEHHOE B KUJKOCTH
49 JlaGopaTopHas paboTa 1o Teme bubmuoreka [JOK

«HccnenoBaHue 3aBUCUMOCTH Beca

https://m.edsoo.ru/ff0a3514




TeJa B BOJE OT 00BEMa
MIOTPY>KEHHOH B KUAKOCTh YaCTH
TEnay

50

[1naBanue ten

but6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTopHas pabota
"KoncTpyupoBanue apeoMeTpa
WJIM KOHCTPYHUPOBAHUE JIOJKH U
orpeieNicHue eé
rpy30n0abEMHOCTH"

52

Penrenue 3amad mo reMam:
«lIlimaBanue cyos.
BosnyxonnaBanuey, «JlaBnenue
TBCp)ILIX TECI, )KI/II{KOCTGI;'I U ra3oB»

bubmmorexa [{OK
https://m.edsoo.ru/ff0a3654

53

KonTponbhas padbota no teme
«/laBneHue TBEpABIX TEI,
JKUJIKOCTEH M Ta30B)

54

Mexanunyeckas pabota

bubnuorexka [JOK
https://m.edsoo.ru/ff0a3{82

55

MormnocTts. EquHUIBI MOIITHOCTH

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM IpH
nobEMeE 1o JecTHuue"

57

IIpocTslie MexaHu3Msl. Pryar.
PaBHOBecue cuit Ha peryare

58

Pbruaru B TexHuke, ObITY U
npupoe. JlaboparopHas padota

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0a478¢e




«HccnenoBanue yciIoBUl
PaBHOBECHS pbIUaray

Pemenue 3a1ay 1mo teme « Y CIIOBUA

bubmuoreka [JOK

59
PaBHOBECHS phIYara» https://m.edsoo.ru/ff0a48a6
Koadduuuent noneznoro
JEUCTBUS MEXaHU3Ma.

60 JlaboparopHas paboTa 0.5
«3mepenune KIIJ] HaknoHHOM
MI0CKOCTH»

61 Pemenue 3amau mo reme "Pabora, bubnuotexa [JOK
MoIHocTh, KIT/T" https://m.edsoo.ru/ff0a4c48
Mexanuueckasi YHEprHsl.

62 Kunetnueckas U noTeHIHAILHAS Bubmorexa TOK

https://m.edsoo.ru/ff0a4252
SHEPrust

63 3aK0H COXpaHEHUSI MEXaHUIECKOM bubnmorexa [JOK
DHEPrun https://m.edsoo.ru/ff0a4360
YPpOK-3KCIIEpUMEHT 110 TEME
"DKcrnepuMeHTAIbHOE

64 onpeieJICHUE U3MEHEHUS !

KHHETUYECKON U MOTCHIINAILHOU
SHEPTUU MPHU CKATHIBAHUU TeJa 1O
HaKJOHHOM MIOCKOCTH"
65 KontponbHas padora o Teme
«PaboTa 1 MOIIHOCTb. DHEPIUsD)
PesepsHrlit ypok. Pabota ¢
66 TEeKCTaMH 1o TeMe "MexaHudeckoe bubmmorexa [TOK
| https://m.edsoo.ru/ff0adee6
JIBUYKEHUE
67 PeseprHrlit ypok. Pabota ¢ bu6mmoreka [IOK




TexkcTamu 1o TeMe "JlaBmeHue
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

https://m.edsoo.ru/ff0a4ffe

PesepHsiit ypok. Pabora ¢

68 TekctaMmu 110 TeMe "Pabora. 1
MouHocTs. DHeprus”
OBUIEE KOJIMYECTBO YACOB I10 68 12

[NPOTPAMME




8 KVIACC

KoaunuecTBO yacoB JlaTa
DJIEeKTPOHHBIE
HU3YyYeHH
Ne y undposbie
Tema ypoka KoHTpobHBI IIpakTHyeckue | 1
n/n Bcero oOpa3oBaTejibHbIE
e padoThbI padoTsI
pecypchl
OCHOBHBIE MOJIOKEHHSI MOJIEKYJISIPHO-
1 KHMHETHYECKOM TEOPUHU U UX ONBITHBIC 1 bubmmorexa [JOK
p https://m.edsoo.ru/ff0a5256
MIOATBEPKICHHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Moaenu TBEpIOTO, KUIKOTO U | Bbu6mmorexa [JOK
ra3000pa3HOTr0 COCTOSTHUI BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOMCTB TBEPIIOTO,
4 JKUJKOTO U Ta3000pa3HOTO COCTOSTHHIMA |
BEILIECTBA HA OCHOBE IOJIOKEHUIN
MOJIEKYJIIPHO-KUHETUYECKON TEOpUn
5 Kpucrannuueckue u amopgHbIe Tena 1 bubmmorexa LIOK
p P https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTb. | bubmuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacmMpeHne U cKaTue 1 bubmmorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIIEpATyPHI CO
8 CKOPOCTBIO TETJIOBOTO JBUYKEHUS 1
YaCTHI]
9 Buytpennsis sneprusi. Crioco0bt 1 bubnnoreka [IOK
U3MECHEHUS BHYTPEHHEN SHEPrUu https://m.edsoo.ru/ff0a5c60




bu6mmoreka [JOK

10 Bupel reruionepenaun htths:/m.ed IE0a6412
|_ZQSI m.€dSo0.1u, al

VYpoxk-koHpepenuus "[Ipakruyeckoe

1 HCII0JIb30BaHUE TEILIOBBIX CBOMCTB bubmuoteka [JOK
BEILIECTB U MaTepUaJIOB B LIEIAX https://m.edsoo.ru/ff0a65¢c0
aHeprocoepekeHus"

12 KonuuectBo temnoTsl. Y aenbHast bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHeHue TerI0BOro OanaHca. bubnunoreka [JOK
TennooOMeH 1 TeTI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas paboTa

14 "HccnenoBaHue IBIEHUS bu6mmoreka [JOK
TerI000MeHa IPH CMEIITMBAHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOM U Topsiueit Boab!"
Pacuer konmuecTBa TEIIOTHI,

15 HE0OXO0IUMOTO JIJIsl HATpEeBaHUS Tea
Y BBIICIIIEMOTO UM MPU OXJIAXKICHUU

16 JlaboparopHas pabota "Onpenenenue bubnuorexa [JOK
YAEIbHOU TEIJI0EMKOCTH BenlecTa' https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y IeJbHas TEIIoTa bubnmoreka [JOK
Cropanus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEpACBaHUE

18 KPHUCTAJUIMYECKUX I;en VYV nenbHas bubmmorexa [JOK

P A https://m.edsoo.ru/ff0a71d2

TEIJIOTA IJIABJICHUS

19 JlaGopatopHas pabora "OnpezneneHue bubnuoreka [IOK
yeJIbHOM TEIUIOTHI IJIaBJIeHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHIECHCAIHSL. bubnnoreka [JOK

Ucnapenue

https://m.edsoo.ru/ff0a740c




21

Kunienne. Y nenpHas temmiora
napooOpa3oBaHUs U KOHJICHCAIIUH.
3aBHUCUMOCTD TeMIEPaTypbl KUTIEHUS
0T aTMOoc(hepHOTO JTaBICHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0a786¢

22

BnaxuocTs Bo3ayxa. JlabopaTopHas
pabora "Onpenenenue
OTHOCUTEJIHFHOM BIQXKHOCTH BO3yXxa"

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

23

Pemenue 3anau Ha onpenenexHue
BJIAJKHOCTH BO31lyXa

24

[TpuHIMITEI pabOTHI TETIIOBBIX
neurareneil. [laposas TypOuHa.
JlBurarens BHYTPECHHETO CTOPaHUS

25

KIIJI TenioBoro aBurares.
TemnoBble IBUTATEIN U 3aIIATA
OKpY>Karolen cpeibl

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

26

3aKOH COXpaHEeHUS U MPEeBPALCHUS
SHEPTUH B TEIUIOBBIX MpoIleccax

27

[ToaroroBka K KOHTPOJIBHOM padboTe
o TeMe "TennoBble SABICHUS.
M3MeHeHne arperaTHbIX COCTOSTHUI
Berecrna"

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

28

Konrponbnas padora mo reme
"TemnnoBele ABIeHUA. V3MeHeHne
arperaTHbIX COCTOSIHMM BeriecTa'

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0a86ae

29

Onextpuszanus tein. J[Ba pona
ANIEKTPUYECKHUX 3apsI0B

30

Ypoxk-uccienopanue "IaeKTpU3aus
TeJ MHAYKITUEH U TIpH




CONPUKOCHOBEHUH"

B3anMopeicTBue 3apsyKEHHBIX TEIl.

bu6mmoreka [JOK

31 3akon Kymnona https://m.edsoo.ru/ff0a87¢4
DIIEKTPUUYECKOE TTOJIE.

1 HanpskeHHOCTD 31EKTpUYECKOTO bubnuoreka [IOK
nons. [IpuHImn cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
AIEKTPUUYECKUX TONEN
Hocurenu aneKkTpuyecKkux 3apsiioB.

33 OnemeHTapHslil 3apsa. CTpoeHne
aToMa

14 [IpoBOIHUKYN W TUAIEKTPUKHU. 3aKOH bu6mmoreka [JOK
COXPaHEHUS AJIEKTPUUECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3amay Ha mpuMeHEeHUE bubmmoreka [JOK
CBOWCTB AJIEKTPUUYECKUX 3aPAJIOB https://m.edsoo.ru/ff0a90cc
DNEKTPUUYECKUHN TOK, YCIOBUS €TI0

36 cymectBoBaHus. McTounuku bubnnorexa [IOK

https://m.edsoo.ru/ff0a95a4

AJIEKTPUYECKOIO TOKA

37 JleficTBUS 2IEKTPUUECKOT0 TOKA bubmmorexa LIOK

https://m.edsoo.ru/ff0a96b2

VYpok-uccinenoBanue "Jleiictue

38 AJIEKTPUYECKOTO T10JII HA IPOBOJAHUKH 1
U JUAJIEKTPUKHU"

39 DJNEeKTpUYECKUI TOK B METaJlIax, bubnnoreka [IOK
JKUJIKOCTSIX U Tazax https://m.edsoo.ru/ff0a9838

40 DnekTpuyeckas Lenb U €€ COCTaBHbIE
4acTH

41 Cuna Toka. JlaboparopHas pabota 0.5 bubnuoreka [JOK

"N3mMepeHne u peryiupoBaHue CUIbI

https://m.edsoo.ru/ff0a8bd6




TOKA"

DNEeKTpUUECKOe HaNpsKEHHE.
Bonbsr™etp. JIaboparopHas paboTa

bubmuoreka [JOK

42 "HU3MepeHne u peryaupoBaHue 0.5 https://m.edsoo.ru/ff0a9%¢14
HanpspkeHus"

43 CormpoTuBIieHHE TPOBOIHUKA. bubnunoreka [JOK
VY enpHOE CONPOTUBIICHHUE BELLIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHas pabota "3aBUCUMOCTb

44 AIIEKTPUUECKOTO COMPOTHBIICHUS 1 bubnunoreka [JOK
MPOBOJHUKA OT €ro JUIUHBI, TUIOIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOT0 CeYeHusl U Matepuaa”
3aBUCHUMOCTh CHIIBI TOKa OT

45 HanpspkeHus. 3akoH OMa sl ydacTka bubmorexa HOK

https://m.edsoo.ru/ff0aa44a

enu
JlaGopaTtopHnas pabota
"HccneqoBaHue 3aBUCUMOCTH CHIIBI

46 TOKa, UAYILETO Yepe3 PE3UCTOp, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIPOTUBIICHUS PE3UCTOpPA U
HanpspKeHUs: Ha pe3uctope”

47 [TocnenoBarenpHOE U HapaieabHOE
COEIMHEHUSI TIPOBOIHUKOB
JlaboparopHas padota "IIpoBepka

43 IIpaBUJIa CJIOKEHUS HAIIPSDKEHUH ITPU 1 bubmuoreka [IOK
MOCJIEAOBATEIILHOM COEAUHEHUHN IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”

49 JlaboparopHas pabota "IIpoBepka 1 bubnmoreka [JOK

ImpaBujia JJis1 CUJIbI TOKA IIPpU
napaujiCJbHOM COCAUMHCHHUHN

https://m.edsoo.ru/ff0aadle




pe3uctopon”

Pemenue 3amay Ha npuMeHEHHE

50 3axkoHa Oma JJis pa3IuyHOro bubmorexa [IOK
p https://m.edsoo.ru/ff0aat8a
COCIMHEHUSI TIPOBOTHUKOB
51 PaGoTta 1 MOITHOCTH AIIEKTPUIECKOTO bubnunoreka [JOK
Toka. 3akoH Jlxoyins-Jlenna https://m.edsoo.ru/ff0ab124
JlabopaTtopHas pabota "Onpezenenue
52 a00TBI ¥ MOIITHOCTH DIIEKTPUIECKOTO bubmmorexa [JOK
p " p https://m.edsoo.ru/ff0ab3e0
TOKa
DNeKTpUYECKUE LETH U TOTPeOUuTe TN
53 ANEKTPUIECKON SHEPTUHU B OBIT bubmorexa HOK
P P Y https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikaHme
[ToaroroBka K KOHTPOJIBHOM padboTe
1o TeMe "DIEKTPUUYECKHUE 3apsIIbl.
54 3apsKeHHBIC TeJla U UX bubmmorera [JOK
P = . https://m.edsoo.ru/ff0abd2c
B3auMoieicTBus. [locToOsSHHBIN
AIEKTPUYECKUN TOK"
KonTponbhas pabora no teme
"DyeKTpUUeCcKue 3apsibl.
55 3a ﬂ)KTeII){HLIe Tea I/IpI/IX bubmorexa HOK
p N . https://m.edsoo.ru/ff0abea8
B3auMoieicTBus. [locToOsAHHBIN
AIEKTPUUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTBI, KX
B3aNMOJICHCTBHE
57 VYpok-uccnenosanue "Mzyuenne bubnuoreka [IOK
ToJIeH MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnuTtHoe none. MarHuTHOE IoJIe bu6mmoreka [JOK

3eMJIH U ero 3HaueHue JJIA )KU3HH Ha

https://m.edsoo.ru/ff0acOba




3emiie

59

OmnbIT Dpcrena. MarautHoe nose
AIEKTPUYECKOTO TOKa MaruutHoe
IMOJIC KaTYIIKHU ¢ TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[TprMeHeHne JIeKTPOMAarHUTOB B
texauke. JlaboparopHas pabota
"N3yueHue neicTBUSI MarHUTHOTO
I10JIs1 HA IPOBOJIHUK C TOKOM"

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOBUTaTENb HOCTOSHHOTO
Toka. Mcnons3oBanue
AJIEKTPOABUraTeIed B TEXHUUECKUX
YCTPOWCTBAX U HA TPAHCIIOPTE.
JlaGoparopHas pabota
"KonctpyupoBanue u usyueHue
paboThI 3ekTpoaBuraTesns'

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢

62

OmnsiTel Papanes. 3aKoH
3JIEKTPOMAarHUTHON MHIYKLIUH.
IIpaBuno Jlenna

63

Onekrporeneparop. CriocoOs

MOJIyYEeHHUs HIIEKTPUYECKOM SHEPTUH.
DJEeKTPOCTaHLIMU Ha BO30OHOBIIAEMBIX

HCTOYHHKAX SHCPIruu

64

[ToaroroBka K KOHTPOJIBHOM padoTe
1o TeMe "DJIEeKTPUYECKUE 1
MarHUTHBIC SIBIICHUS"

65

KonTponbhas pabora no teme
"DeKTpUUeCKrEe U MarHUTHbHIC
SIBJICHUA"

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




66 PesepBHblii ypok. Pabota ¢ TekcTamu | bubnnorexa [IOK
o teme "TernoBsie ABICHUS" https://m.edsoo.ru/ff0accSe
PesepBHbIit ypok. Paborta ¢ TekcTamu

67 o TeMe "IlocTossHHBINI 1 bubmorexa LHOK

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

ANEKTPUUECKUI TOK

68 PesepBHbIit ypok. Paborta ¢ TekcTamu 1
1o TeMe "MarHuTHbIe sIBJIeHUS"

OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME




9 KJIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
(]
JI:‘/-H Tema ypoxa Bcero Kontpoabnpie | - Tpakruteck i[:;:eﬂlflﬂ sg;bal;EEZTenbnble
padoThI e padoThl pecypes!

1 Mexanuveckoe ABUKEHUE. 1
MarepuanbHas TOUKa

) Cucrema orcueta. OTHOCUTEIIBHOCTD 1 bubnuoreka [{OK
MEXAQHUYECKOI'O JBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IpsIMOJIMHEWHOE ) bubnuorexa [JOK
TBUKCHHC https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npssMOIIMHENHOE

4 nBrkeHue. CpenHssi U MTHOBEHHas 1
CKOPOCTH

5 [IpsimonHENHOE PaBHOYCKOPEHHOE 1 bubnnoreka [JOK
JBU>KEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSMOJIMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KECHHSI. 1
I'padux ckopocTu
JlabGopaTtopHas pabota "OmnpeneneHue

. YCKOpEHUS Tella IIPpU | ] bubmmoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHHH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM Tu1ocKocTH"

g CBoOoaunoe magenne ten. OnbIT |
lanunes

9 PaBHOMEpHOE BUKEHUE T10 1 bubnmoreka [JOK

OKpy>kHOCTH. Ilepron u yacrora

https://m.edsoo.ru/ff0ael76




obparenus. JInaeiHas u yrioBas

CKOpPOCTH
10 LleHTpocTpeMuTenbHOE YyCKOPEHHE
1 IIepssiii 3ax0oH HproToHa. Bektop bubnuoreka LIOK
CHJIBI https://m.edsoo.ru/ff0ac612
12 Bropoii 3akoH HeroToHa. bubnuorexa [JOK
PaBHozelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon HproToHa. bubnmoreka [JOK
Cyrniepno3uniys Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aiay Ha npuMeHeHHE bubnuoreka [IOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebb6e
bubmuoreka [JOK
1 . r
> Cuna ynpyrocti. axon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3amgau no reme «Cuna
YIOPYTOCTH»
17 JlaGopartopHas pabota «OnpeneneHue bubnuoreka [IOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bu6mmoreka [IOK
18 Cua Tpenus https://m.edsoo.ru/ff0af738
19 Pemenue 3agau no reme «Cuna bu6mmoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
Jlaboparophas padota "Onpenenenue bubnmoreka [JOK
20
kod(pdurmenTa TpeHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3anay no teme "3akoHbI
21 Hrrorona. Cuna ynpyroctu. Cuna bubmorexa LIOK
. yupy ' https://m.edsoo.ru/ff0afb8e
TpEeHUSI
22 Cuna TsKeCTH M 3aKOH BCEMHPHOTO bubnuoreka [IOK

TATOTEHHSI. Y CKOPEHHE CBOOOHOTO

https://m.edsoo.ru/ff0af044




naJieHus

VYpok-koHpepennus "IBuxenue Ten

23 BOKPYT I'PaBUTALlMOHHOIO LIEHTPA
(Conueunas cucrema). ["anmaktuku”
Pemienne 3agau o teme "Cuna
24 TSKECTH U 3aKOH BCEMUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5{8
TATOTEHUS

25 IIepBast kocMu4ecKas CKOPOCTb. bubnuoreka [IOK
HesecomocTts u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepHAIbHONW TOYKH.

2% AGCOIOTHO TBEPAOE TETO. bubmuorexa [JOK
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BpAIllCHUS

27 MowmenT cuibl. LleHnTp TskecTn

)3 Pemienne 3agau o reme "MoMeHT bu6mmoreka [JOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOIBHOM paboTe Mo

29 teme "MexaHn4eckoe IBIKEHUE bubmoreia HOK

. ,,H ' https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTponbnas pabota mo teme
30 "MexaHU4ecKoe IBMKEHUE Bubmorexa OK
. " . https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue Ten
Nmmynbe Tena. Umnysbe cuibl. 3aKoH
31 COXpaHECHHUS UMITYJIbca. YIPYroe u bubmorexa HOK
P y o Py https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJICHCTBHE
Pemenue 3ana4 mmo Teme "3akoH bu6mmoreka [JOK

32 "

COXpaHEHUs UMITYJIbCa https://m.edsoo.ru/ff0b096¢

33 VYpoxk-konpepenuus "PeakTuBHOE




JBUJKEHHE B IPUPOJIE U TEXHUKE"

34 Mexanudeckas paboTa ¥ MOITHOCTb bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa critbl TSDKECTH, CHITBI bubmuoreka [JOK
YIOPYTOCTHA U CUIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUJIBI TPEHUS ITPU
PaBHOMEPHOM JIBUKEHHUH TeJla 1o
TOPU30HTAJILHOW MOBEPXHOCTI)
37 CBs13b 2HEprUH U PadOTHI.
[TorenumanbHas sHEPrus
13 Kunernueckas sneprus. Teopema o bubmuorexa [JOK
KUHETHYECKOW YHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsI SHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «3yueHnue bubmuoreka [JOK
3aKOHA COXPAaHEHUSI SHEPTUMN https://m.edsoo.ru/ff0bl12fe
41 KomnebaTenbHOE IBMIKEHUE U €0 bubmuoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aryxaromue KojaeoaHus. bubnuoreka [JOK
Brinyxnennsie koneOanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTryecKkuil U NpyKUHHBIN
MasTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 repuoia KojiebaHui OT )KECTKOCTH bubmnorexa [IOK
https://m.edsoo.ru/ff0b197a
MPY>KUHBI U MacChl Tpy3a»
45 [IpeBpamnienue 3Hepruu npu

MEXaHUYECKHX KOJICOaHHUIX




JlabopaTtopHas paborta «OmnpeneneHue

46 4acTOTHI U IIEPUOIA KOJICOaHU buGnnorexa [IOK
P https://m.edsoo.ru/ff0blaec
MIPYKUHHOT'O MasiTHUKa»
JlabopaTtopHas pabota «IIpoBepka
47 HE3aBHUCHUMOCTH TIepHoJia KoJeOaHmit bubnmoreka [JOK
rpysa, NOABEIIEHHOI'0 K HUTH, OT https://m.edsoo.ru/ff0b197a
MacChl Tpy3a»
Mexanundeckue BoigHbI. CBOMCTBA
48 MeXaHn4ecKux BOIH. IIpongospHbIe U buGnnorexa [IOK
P https://m.edsoo.ru/ff0b21fe
TOTIEPEYHBIE BOJTHBI
VYpok-koHpepenuus "MexaHuueckue
49 BOJIHBI B TBEPJIOM TeEJIE.
Ceiicmuueckue BOIHBI"
50 3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa
Ypok-uccnenosanue "Habmronenue
51 3aBUCUMOCTH BBICOTHI 3BYyKa OT
4acTOTHI"
5) I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 Ypok-koHpepeHnus "YIbpTpa3ByK U bubnmnoreka [JOK
nH(}pa3ByK B MPHPOJIE U TeXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka Kk KOHTPOJILHOMU padoTe 1Mo
54 TeMe "3aKOHBI COXPaHEHUS Bubnmorexa [JOK
P ' ) https://m.edsoo.n/ff0b2510
Mexanuyeckue KoneOaHus U BOJTHBI
KonTponbhas pabota no teme
55 "3aKkoHbI cOXpaHeHUs. MexaHnyeckue

KOJIeOaHUs U BOIHBI"




DJIEKTPOMArHuTHOE TOJIE.

bu6mmoreka [{OK

56
DJIEKTPOMArHUTHHIC BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3JIEKTPOMarHUTHBIX BOJIH
Ypok-koudepennus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnmnoreka [JOK
Hcnonb30BaHuE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJIs1 COTOBOM CBsi3U"
Ypok-uccnenosanue "Mzyuenne
. bubmuoreka [JOK
59 CBOICTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIBI0 MOOMITBHOTO TenedoHa
Pemenue 3anay Ha onpeenenme
60 YacCTOTHI U JAJIUHBI 3JIEKTPOMAarHUTHOU
BOJIHBI
DneKTpOMarHuTHas MPUpoO/ia CBETA.
61 Cko ZI()ITI) cBeTa Bonﬁosme CBOMCTBA bubmorexa HOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrouynuku ceera. [Ipsmonuneitnoe
62 acIpoCTpaHEHUE CBETa. 3aTMEHUS bubmmorexa [JOK
Pactipoctp ) https://m.edsoo.ru/ff0b3658
Connua u JlyHst
3aKoH OTpakeHUs CBeTa. 3epKaia.
63 Pemenue 3amau Ha mpUMeHEHNE bubmnorexa [IOK
P https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
[Ipenomnenue cBera. 3akoH bubnnoreka [JOK
64
TIPEJIOMIJIEHUS CBETA https://m.edsoo.ru/ff0b3aeca
[TomHOE BHYTpEHHEE OTpAKEHUE CBETA.
65 Hcnonb30BaHre NOTHOTO BHYTPEHHETO bubmmorexa LIOK
yp https://m.edsoo.ru/ff0b3c5c
OTpPaXEHUS B ONTHYECKUX CBETOBOAAX
66 JlabopaTtopHas pabota "HccnenoBanue




3aBUCHUMOCTH yTJia TIPETOMIICHUS
CBETOBOTI'O JIy4a OT yIJia MaJeHUs Ha
rpanuie "Bo3ayx-crexio""

VYpok-koupepennus "Mcrnonp3oBanue

67 TIOJTHOTO BHYTPEHHETO OTPaKeHHUSI:
CBETOBO/Ibl, ONITUKOBOJIOKOHHAS CBS3b"
Bbu6mmoreka [JOK
68 Jlunzer. O ecKasi cuia 3
HASPL LIITHHACCRAT CHITA THHSBE https://m.edsoo.ru/ff0b3{2¢
bu6mmoreka [JOK
69 [TocTpoenue n3o0paxeHui 3a
TPOCHHIE H3ODPAKCHIH B JIHHIAX https://m.edsoo.ru/ff0b444a
JIaboparopuas padora "OmnpeneneHue
70 hoxk I(:Hori aCETOSIHI/ISI u OII)'ITH‘IGCKoﬁ bubmmorexa [IOK
y p . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMPAIOIIEH JTUH3BI
71 Ypok-koH(pepenus "OnTudeckue bubnuoreka [JOK
JUH30BBIC TTPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [JOK
9P https://m.edsoo.ru/ff0b4684
7 Ypok-konpepentus "edexTs
3peHusi. Kak coxpanurts 3peHue"
Pasznosxenue 6enoro cBeTa B CIEKTP.
OnbiTel HetoToHA. CliokeHune bu6mmoreka [IOK
74
CIIEKTpaJIbHBIX LIBETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
CBeTa
JlabGopaTtopHas pa6ota "OIBITHI 11O
pa3oXKEHHUIO OETIOro CBeTa B CIIEKTP U
bu6mmoreka [JOK
75 BOCITPHUSATHIO IIBETA MPEIMETOB IIPH MX

HaOII0/IEHUU Yepe3 I[BETOBBIC
bunbTpH"

https://m.edsoo.ru/ff0cOe2a




VYpok-npaktukyM "BonHOBBIE

76 CBOICTBA CBETA: JUCIIEPCHS,
uaTepdepeHius u qudpakams’”
77 OmnpiTel Pe3epdopaa u uranerapHas bubnmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Tocrynater bopa. Moaens atoma bopa
Hcnyckanue u morjomieHne cBera
79 aromoM. KBautbl. JIuneiiuarsie bubmorexa [IOK
' ’ https://m.edsoo.ru/ff0c144¢
CHEKTPBI
20 Ypok-npaktukym "Habmronenue bubnmoreka [JOK
CIIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PanroakTUBHOCTE 1 €€ BUJIBI bubmorexa [IOK
g a https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHOrO0 sipa. Hykinonnas bubmmoreka [JOK
MO/JIE]Ib https://m.edsoo.ru/ff0c18ac
23 PanuoaxkTuBHBIE IPEBpALLICHUS. bubnuoreka [IOK
H3oToms! https://m.edsoo.ru/ff0clal4
%4 Pemenue 3agay o teme: bubmuoreka [{OK
"PaguoakTUBHbBIE IpEBpalcHUs" https://m.edsoo.ru/ff0c1b4a
85 [Tepuron nonypacnana
Ypoxk-koH(pepenius "PannoakTuBHbIE
86 1/13131 '-IeHI/If(Ib Bpl'I ; one Mﬂe WIIAHE bubmmorera [JOK
y | PHPOJIE, MEAHIIHAE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHblie peakiyu. 3aKOHBI
87 cfx paHCHI/II)FI 3auﬂ OBOT'0 1 MACCOBOTO bubmorexa HOK
p P https://m.edsoo.ru/ff0c1¢c58
qucen
28 DHeprus CBsI3u aTOMHBIX sifiep. CBsi3b bubnuoreka [JOK

MacCChbl U SHCPIruu

https://m.edsoo.ru/ff0cld7a




Pemenue 3agau no reme "SAnepHeie

89 |
peakiuu
Peaxiuu cunTe3a U efeHUs Saep. bubnmoreka [JOK
90 ..
Ucrounnku sueprun CoiHIa U 3BE3T https://m.edsoo.ru/ff0c1e88
Ypok-koupepenmus "Anepuas
91 sHepreTuka. JleincTBus
PaIuOAaKTUBHBIX U3TyUYE€HUN HA KUBbBIE
OpraHu3msI"
[ToaroroBka Kk KOHTPOIBHOM paboTe 1Mo
TeMe "DIEeKTPOMarHuTHOE TO0JIE. bubnuoreka [JOK
92
ONEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanrToBric sBncHus"
KontposbHas paboTa mo teme
93 "DEeKTPOMarHuTHOE IOJIE.
DJIEKTPOMArHUTHHIC BOJIHBI.
KBanToBnic sBncHus"
[ToBTOpeHue, o6o0IIEeHNE.
94 JlaGopaTopHble pabOTHI IO Kypc bubmorexa HOK
" p pu P | ypey https://m.edsoo.ru/ff0c245a
BsaumoneiicTBue Ten
[ToBTOpenue, o6obmenue. Pemenne
95 ACUYETHBIX M Ka4eCTBEHHBIX 3a/1a4 I10 bubmorexa HOK
p " " https://m.edsoo.ru/ff0c2572
teme "TemnoBbie mporecchl
[ToBTopenue, 00o0meHue. Pemenne
96 acye ayecTBe 3a1a4 110 bubmorexa HOK
YETHBIX U KQUECTBEHHBIX 3aJ1a4 IT
p " o https://m.edsoo.ru/ff0c2a22
teme "KII/] TeruoBbIx ABUraTeneu
[ToBTopenue, 00o0menue. Permenne
bu6mmoreka [JOK
97 pacyeTHBIX U KAYECTBEHHBIX 3a7a4 110

teme "KIIJ] anekrpoyctaHoBOK"

https://m.edsoo.ru/ff0c2b30




[ToBTOpeHue, o6o0IIEeHNE.

bubmuoreka [JOK
98 JlaGoparopHble pabOTHI 110 KypCy 1 1 httos://m.edsoo.ru/ff0c2c52
"CBeToBEbI€E IBIEeHUA"
[ToBTOpenue, 0600menue. Pabora ¢
99 TEKCTAaMH 110 TeMeE "3aKOHBI 1 Bubmiorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUsI B MEXaHHUKE
[ToBTopenue, 0600menue. Padora ¢
100 texcramu o teme "Koiebanus u 1 bubmnorexa [IOK
) https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTopenue, 0600mmenue. Padora ¢
101 TekcTaMu 110 TeMe "CBeTOBEIE 1 bubmnorexa [IOK
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenue, 0600menue. Padora ¢
102 TekctaMu 1o TeMe "KBanTosas u 1
snepHas pusuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®dwuzuka: 7-i kinacc: 0a30BbIA YPOBEeHb: yueOHUK, 7 kiacc/ [lepeimkuna .M., UBanoB A.H.,
AxkumonepHoe obmiectBo «M3narensctBo «lIpocBenienne

®dwusuka: 8-if kiacc: 6a30BbIN YpOBeHb: yueOHUK, 8 kinacc/ [lepermkua Y. M., BanoB A.
H., Axronepnoe obmiectBo «M3narensbctBo «lIpocBemienney

®dwusuka: 9-if kiacc: 6a30BbIH YpoBeHb: yueOHUK, 9 kinacc/ [lepeimkun U. M., I'ytauk E.
M., UBanoB A. 1., IletpoBa M. A., AkuimonepHoe o01iecTBo «M3aaTenbeTBo
«IIpocsemieHne»

METOANYECKHUE MATEPHUAJIbI 1JIAA YUUTEJIA

dwuzuka. 7 knacc. Meroanueckoe nocobue (O.A. Yepnukona, C.H. 'manenkonra, B.B.

Kynpssues)
dwusuka. 8 knacc. Meroanyeckoe nocodue (Uepuukona O.A., ['magenkosa C.H., KynpssiieB
B.B.)

dusuka. 9 knacc. ba3oselil ypoenb. Meroanueckoe nocodue (Uepaukosa O.A.,
I'magenxosa C.H.. Kyapsasmes B.B.)
MeTtoauueckoe comnpoBoxkaeHue nmocodus "Iunarnocruueckue padotel. Gusnka. 9 kiacc”

Astop(s1): B. B. lllaxmatoBa, O. P. llledep

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bubmoreka [JOK
COI''TACOBAHO COI'JTACOBAHO
ITpoToxoin 3acenanus 3aMeCTUTEeNb JupekTopa o Y BP
METOAMYECKOT0 00bEeTHHEHHUS A.C.ApXuneHko
YUYUTENEH €CTECTBEHHO HAYYHOT'O LIUKJIa «_» 2023 rona
MBOY COII Ne 57
Or«  » 2023r Nel

3y6amenko T.U.
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