VIIPABJIEHUE OBPA3OBAHUS AIIMUHUCTPALIUU MO «BPATCKHUI PAIIOH»
MYHMLMITAJIBHOE KA3EHHOE OBIIEOBPA3OBATEJIbHOE YUPEX/IEHUE
« AJIEKCAHZIPOBCKAA CPEAHAA OBILIEOBPA30OBATEJIBHA A HIKOJIA»

PACCMOTPEHO COI'JIACOBAHO YTBEPXKJIALIO
3acenanue IIMO yuurenei 3acenaHue METOJICOBETA [Tpuka3z Ne 53
€CTECTBEHHO-MAaTEMaTUYECKOTO MKOY  «AunekcannpoBckas oT «30» aBrycra 2023 1.
UK COLI» Hupexrtop MKOY
MKOY «AnekcannpoBckas COIL»  IIporokos Ne 1 «Anexkcanaposckas COLL»
ITpotoxom Ne 1 oT «29» aBrycra 2023 1. MO «bpatckuii pailoH»
oT «28» aBrycra 2023 1. 3am qupektopa o YP Acranona JI.H.
PykoBonurens HIMO Acranosa N.JI.

Cremnanosa JI.H.

PABOYAS [TPOTPAMMA
YYEBHOI'O IIPEAMETA
«Duzuka»
(6a30BBII YpOBEHB)

JUIs ydanuxcst 7 - 9 kiiaccoB

CPOK peanu3aiuu 3 roja

IlIpeomemnasn oonacme: «Ecmecmeoznanue»

Pazpabotan: yuurens puznku
Kpusenko Hukomait Hukonaesuy,
COOTBETCTBUE 3aHUMAEMOH JTOJKHOCTH.

c. Anekcanaposka, 2023 r.



I[TOACHUTEJIbHAA 3AIINCKA

[IporpamMma 1o ¢u3uke Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHHUs COCTaBJ€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHuws W KoHIenmwmu mnpenojaBaHus y4eOHOTO
npeamera «Pusznkay.

Conepxanue mporpaMMmbl 1Mo (U3MKE HampaBieHO Ha (HOpMUpOBaHHE ECTECTBEHHO-
HAyYHOW I'PaMOTHOCTH OOYYAIOIIMXCS M OpraHM3alfi0 M3ydeHHs (PU3MKU Ha JesITebHOCTHOMN
ocHoBe. B mporpamme mno ¢usMKe YYUTHIBAIOTCS BO3MOXXHOCTH YYE€OHOTO TIpenMeTa B
peamu3anuu TpeboBannii ®PI'OC OOO K MmIaHUPYEMBIM JUYHOCTHBIM W METAIPEeIMETHBIM
pesyibTataM OOydYeHHs, a TakKe MEXKIPEJIMETHBIE CBS3M €CTECTBEHHOHAYYHBIX Y4EOHBIX
MIPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMUs.

[Tporpamma 1o (u3uKe yCTaHABIUBAET paclpeseieHne ydeOHOro MaTepuana mo rojaam
oOyueHus (o Kiaccam), MpeajaraeT MNPUMEPHYIO T[OCIEI0BATebHOCTh HM3YUCHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUSA I[PEJAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEH 00yYaroMIMXCS.

[Iporpamma 1o ¢u3uke pazpaboTaHa C LENbI0 OKA3aHWS METOJMYECKOW MOMOIIU
YUUTENIO B CO3/IaHUU paboueil mporpaMMbl M0 y4eOHOMY IIPEIMETY.

dusnKa ABISETCS CUCTEMOOOPA3YIOIINM ISl €CTECTBEHHOHAYUHBIX YI€OHBIX MTPEIMETOB,
MOCKOJNIbKY (pU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB U SBJICHHM, M3y4aeMbIX XUMUEH,
Ouosorueii, actpoHoMHeld U Qu3ndeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUHYIO
KapTUHY MUpa, MPEeIoCTaBiseT HauOojee sICHble OOpas3lbl MPUMEHEHHs HAy4HOTO METOoja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

OnHa U3 rmaBHBIX 3a]a4 (PU3NYecKoro oOpa3oBaHUs B CTPYKType 00Iero oopa3oBaHUs
COCTOMT B (OPMHPOBAHUU €CTECTBEHHOHAYYHONW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaromuxcs.

N3ydyenne ¢usukun Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIAJCHUE CIEIYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTB:!

Hay4YHO OOBSICHSTH SIBJICHUS,

OLIEHUBATh U TOHUMATh OCOOEHHOCTH HayYHOI'O UCCIIEI0OBaHMS;

MHTEPIPETUPOBATh JIAHHBIE U MCIIOJIb30BaTh HAayYHbIE JOKA3aTENbCTBA I MOJyYEHUs
BBIBOJIOB.

lenu m3ydenus (UMK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OIpPEAETCHBbI B
Konnenmun npenonaBanus ydeOHoro mpenmera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3aIMsIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yTBepxkA€HHONW pemenneM Kosmermn MunncreperBa npocsemmenus Poccuiickont denepanun
(mpotokoi ot 3 nexadbps 2019 r. Ne [IK4BH).

Henu uzydenust pu3uku:

npuoOpeTeHne HHTEpeca U CTPEMIICHHUS 00yYaroIUXCsl K HAyYHOMY U3Y4YEHHUIO TPUPO/IHI,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUH O HAydHOM MeETOA€ TO3HaHus U (OpPMHpPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBICHUSM;

¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa W3Y4E€HUS OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

(dbopMupOBaHHE MPEACTABICHUN O ponu (U3MKH NS Pa3BUTHS JIPYTHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE TPEICTABICHUH O BO3MOXHBIX cdepax Oyaymel mnpodheccunoHaIbHOMI
NeSATeTLHOCTH, CBS3aHHOM C (PU3MKOM, TOArOTOBKA K JallbHEWIIEMYy OOYYEeHHIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHne HTHX LeJedl mporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
00pa3oBaHUs 00ECIIEUNBACTCS PEIICHUEM CIICAYIOLINX 3ajau:



npuoOpeTeHne 3HaHUM O TUCKPETHOM CTPOSHHH BEIECTBA, O MEXAaHUYECKHUX, TETIOBBIX,
ANEKTPUUECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSX;

npuoOpeTeHne yMEHUH  ONUCHIBAaTH U OOBACHATH  (PU3MUYECKHE  SIBJICHUSA C
UCTIOJIb30BaHUEM ITOJTyYCHHBIX 3HAHUIA;

OCBOCHHE METOJIOB pEIICHUSI TPOCTEHINNX pacyETHBIX 3aJad C HCIOJIb30BaHUEM
(bU3NIECKUX MOJIeJICH, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIIOAATh IPUPOIAHBIE SIBICHUS M BBIOIHITH OMBITHI, JJAOOPATOPHBIE
paboThI U AKCTIEPUMEHTAIBHBIC UCCIIEIOBAHMS C MCIIOJIb30BAHUEM N3MEPUTEIIBHBIX IIPUOOPOB;

OCBOCHHE TNPHUEMOB paboOThl ¢ WHPoOpManued (QU3MUECKOTO CONEpKAHMS, BKIOYas
UHPOPMAIIMIO O COBPEMEHHBIX IOCTIDKECHUSIX (DU3MKH, aHAIM3 M KPUTHYECKOE OICHHBAHUE
uHpOpMaLnu;

3HaKOMCTBO cO cepaMu npodecCHOHANTBHON ACSATEIbHOCTH, CBSI3aHHBIMH C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JIOCTIKEHUSX (DU3NIECKOIN HAYKH.

Ha u3yuenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOIO 00IIEero oOpa3oBaHHS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kimacce — 102 yaca (3 yaca B HeCIIO).

[Ipemiaraemerii B mporpamMme 1o (us3uke mnepedeHb JabopaTOPHBIX PadOT M OIMBITOB
HOCHUT PEKOMEHJIATEeIIbHBIN XapaKTep, YUUTENb JIeIaeT BHIOOP MPOBEICHUS JTa00OPaTOPHBIX PadoOT
U ONBITOB ¢ YyY4€TOM HWHAMBHIYaIbHBIX  OCOOCHHOCTEH  OOydarommxcs,  CIIMCKa
IKCIEPUMEHTAJBHBIX 3aJaHUM, MpelUlaraéMbIX B paMKaX OCHOBHOTO TI'OCYAapCTBEHHOTO
9K3aMeHa 1o (pusmke.

COJAEPXAHUE OBYUEHUA
7 KITACC

Paznen 1. ®usnka u €€ posib B MO3HAHUU OKPYXKAIOIIETO MHUPA.

duznka — Hayka o npupoze. SABneHus npupoasl. Gusnueckue sBICHUS: MEXaHUYECKHE,
TETIJIOBBIC, AJICKTPUUYECKHE, MAaTHUTHBIE, CBETOBHIE, 3BYKOBHIC.

Ouznyeckue BennuuHbL. M3mepenue Qusnvecknx BenuynH. Dusnueckue MpuOOPHI.
ITorpemnocTs n3MepeHnii. MexayHapoiHas CHCTeMa €INHHIL.

Kak ¢usuka u npyrue ecTeCTBEHHbIE HAyKH H3ydaloT MpUpoIy. EcTecTBEeHHOHAYUYHBIH
METOJ TO3HAHUs: HAOII0/IEHHe, TOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJIBIDKCHHE TUIIOTE3,
DKCIIEPUMEHT M0 TMPOBEpPKE THUMOTEe3, OOBsSCHEHHEe HalmogaeMoro spieHus. OmnucaHue
(GU3UYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Jlemoncmpayuu.

Mexann4eckue, TEII0OBbIe, MIEKTPUIECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue MpuOOPHl U MPOIEeNypa MPSIMBIX H3MEPEHUN aHAJIOTOBBIM U IU(POBBIM
npudopom.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenue EeHbI ASCHUS KAl H3MEPUTEIHLHOTO TPHOopa.

N3mepenue paccTosHUM.

N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.

Ornpezenenue pa3MepoB MajbIX TEJ.

N3mepenne TemriepaTypbl TPU TOMOIIM JKHAKOCTHOTO TEPMOMETpa H JaTdydKa
TEMIIepaTyphI.

[IpoBenenue wuccieoBaHUs IO TPOBEPKE THUIOTE3bl: JATBHOCTh TMOJETA IAPHUKA,
MYIEHHOTO TOPU30HTAIILHO, TeM OO0JIbIIe, YeM OOJIBIIIEe BRICOTA MTyCKa.

Paznen 2. IlepBoHayanbHbIE CBEICHUS O CTPOCHUH BEILIECTBA.

CrpoeHue BemiecTBa: aTOMbl W MOJIEKYJIbI, UX pa3Mepbl. OINBITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIIECTBA.



JIBmkeHne dactul BemiecTBa. CBs3b CKOPOCTH ABM)KEHHS YaCTUL[ C TEMIIEPATYpOH.
bpoynoBckoe nBuxkenue, Auddysus. BzanmonelicTBue dYacTUIl BEIIECTBA: MPUTSHKEHHUE U
OTTaJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOEHHME Ta30B, JKUJIKOCTEM M  TBEPABIX
(kpucTainyeckux) Tei. B3anMocBsA3b MEXIy CBOMCTBAaMM BEIIECTB B pa3HBIX arperaTHbIX
COCTOSHUSIX U UX aTOMHOMOJIEKYJSIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUMN
BOJIBI.

Jlemoncmpayuu.

Habmotenne 6poyHOBCKOTO JIBHIKEHUSI.

Ha6monenue quddysun.

Habmtonenue siBaeHUN, OOBSICHAIOMMXCS MPUTSHKCHUEM WIM OTTAJIKUBAHHEM YacTHUI]
BEILECTBA.

Jlabopamopnvie pabomul u onvimai.

Onenka AuaMerpa aToMa METOI0M PSJIOB (C UCIONIb30BaHUEM (oTorpaduii).

OmnbITH IO HAOTIOIEHUIO TETUIOBOTO PACHIIMPEHHSI Ta30B.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKECHHUSL.

Paznen 3. JImkeHne u B3aUMOJICHCTBUE TEJ.

Mexannyeckoe naBuxkeHUE. PaBHOMepHOe M HEpaBHOMEpHOE JBHKeHHE. CKOpOCTb.
Cpenssist CKOpOCTb ITPU HEPAaBHOMEPHOM JBUKEHUU. Pacy€T myTH v BpeMeHU JBUKEHUSI.

SBnenue umHepuuu. 3aKOH MHepuuu. B3auMmopeicTBue Ten Kak NPUYMHA M3MEHEHMS
CKOpOCTH JBWXKEHHUS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €UHUIIE 00bEMa BEIIeCTBA.

Cuna xak xapakTepucTuka B3aumojedcTBus Tei. Cuia ynpyroctd M 3akoH ['yka.
W3mepeHne cuibl ¢ MOMOLIBIO JUHAMOMETpa. SIBieHue TAroreHus u cuwia Tspkectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocth. CrnokeHue cuil, HampaBJIEHHBIX I10
onHOI npsmoii. PaBHozelcTByronas cui. Cunna TpeHus. TpeHne CKOJIBKEHUS U TPEHHUE TOKOS.
Tpenue B Ipupoje U TEXHUKE.

Jlemoncmpayuu.

HabntoieHne MexaHn4eckoro JBUKEHUS Teja.

N3mepenne ckopocTy NPSIMOIMHEMHOTO ABHKEHUS.

Habuntoienue siBieHUs] UHEPLMH.

HaGnroneHne u3MeHeHus: CKOpOCTH ITPU B3aUMOJICHCTBUN Tedl.

CpaBHeHHE Macc MO B3aUMOJICHCTBUIO TEIl.

CrnosxeHue cuil, HalpaBJICHHbIX 110 OJHON MPSIMOM.

Jlabopamopnsie pabomul u onvimol.

OnpeneneHne CKOPOCTHM PAaBHOMEPHOIO JBHKEHHUS (IIApUKa B JKUIKOCTH, MOJEIH
ANMEKTPUIECKOTO aBTOMOOMIIS U TaK Jlajee).

Omnpenenenue cpeiHell CKOPOCTH CKOJIbXKEHUs Opycka MM IIapuka 10 HAaKJIOHHOM
MJIOCKOCTH.

Onpenenenne IOTHOCTU TBEPIOTO TeENA.

OnepIThI, JEMOHCTPUPYIOIINE 3aBHUCUMOCTb pacTsDKeHus (nedopmanuu) HpyXKUHBI OT
IIPUJIOKEHHOM CHJIBL.

OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHMsI OT Beca Teiaa U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBnenue TBEPABIX TEN, )KUAKOCTEN U ra30B.

Haenenne. CrocoObl yMEHbLICHMS W yBEIWYEHHUS JaBjieHus. JlaBieHue rasa.
3aBUCUMOCTH JJaBJICHUS raza oT 00béMa, Temnepatypsl. [lepegaua naBiaeHust TBEPIbIMU TellaMH,
KUIKOCTAMHU M Ta3zamu. 3akoH [lackans. [TneBMaTnueckue MamiumHbl. 3aBUCHMOCTD JIaBJICHUS
KUIKOCTH  OT TiyOmHbl. [mapocratmyeckmii  mapagokc. CooOmarommecss  COCY/Ibl.
['uapaBnuyeckue MEXaHU3MBI.

Atmocdepa 3emnu u atmocdepHoe napieHue. [I[pUUUHBI CyIIECTBOBAHUS BO3MAYITHOM
obonmouku 3emnu. OnbiTt Toppuueru. M3mepeHune armMocdepHOro NaBieHUS. 3aBHCHMOCTD
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aTMOC(EepHOro JaBJICHUS OT BBICOTHI Haja YypoBHeM Mops. Ilpubopbl ans u3MepeHus
aTMoc(epHOro JaBiIeHHUS.

JleiicTBHE KUIKOCTM M Ta3a Ha MOIPYKEHHOE B HUX TeJO. BpITalKkuBaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomiaBanue.

Jlemoncmpayuu.

3aBUCHMOCTb JaBJICHUS ra3a OT TEMIEPATYPBI.

Ilepenaya naBineHus )KUIKOCTHIO U Fa30M.

CooOmaromuecs CoCybl.

I'mppasinueckuii npecc.

[IposiBnenue nerictBus aTMOc(hepHOTo JaBICHHUS.

3aBUCHMOCTD BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON YACTH TeJa M TUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITATKMBAIOIIEH CUJIbI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1mIaBaHuA TeNl: IUIABAaHUE WM TOTPYKEHHE Tell B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEN TEJA U KUJKOCTH.

Jlabopamopmwsie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOAE OT 00bEMa MOrpYyKEHHON B KHMJIKOCTh
YacTH TeJa.

OmnpeneneHrue BBITAJIKUBAIOIIEH CHJIBI, JACWCTBYIOLIEH Ha Teno, NOrpyXkEHHOE B
KUJKOCTb.

[TIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOILLIEH CHJIBI, JCHCTBYIOIIEH HA TEJIO B XKUIKOCTH,
OT Macchl TeJa.

OnpIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTb BBITAIKUBAIOLIEH CHJIbI, JEHCTBYIOLIEH Ha
TEJIO B XKHUJIKOCTH, OT 00bEMa MOTPyKEHHOH B KUIAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU JKUIKOCTH.

KoHcTpynpoBanne apeoMmerpa WIM KOHCTPYMPOBAaHUE JIOAKH M OIpEHEIeHue €
IPY30I0ABbEMHOCTH.

Pa3nen 5. PaboTa u MomHOCTb. DHEprusi.

Mexanunueckast pabota. MOIIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHas IJIOCKOcTh. lIpaBuio paBHOBecus
pbruara. IlpumeHeHne mpaBuiia paBHOBECHUS pblyara K OJIOKY. «30J10TO€ MPaBUIIO» MEXaHHUKH.
KIIJ] nmpocTsix MexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprus. KuHermdeckas M mNoTeHUManbHas dHeprus. lIpespamienue
OJIHOTO BUJIa MEXaHUUECKON SHEPIUU B JPYroil. 3aKOH COXpaHEHUsl SHEPTHH B MEXAHUKE.

Jlemoncmpayuu.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenve pabOThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBIDKEHHUU Tela IO
TOPU30HTAIILHON ITOBEPXHOCTH.

HccnenoBanue ycnoBuil paBHOBECHUS pblyara.

N3mepenue KII/[ HakJIOHHOMN TUIOCKOCTH.

N3yuenne 3aK0Ha COXpaHEHUS MEXaHUYECKOM SHEPTIUH.

8 KIIACC

Pazgen 6. TemnoBkle siBIEHUS.

OCHOBHBIE TOJIOKEHHST MOJIEKYJISIPHO-KMHETUYECKON TEOpUHU CTPOEHUA BenlecTBa. Macca
W pa3Mepbl aTOMOB U MoOJeKyd. OmbITbl, MOATBEPKIAIONIMNE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPAOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSHUN BemecTBa. Kpucrammmueckue
u amopdHubeie Tena. OOBSCHEHHE CBONCTB Tra3oB, >KHIAKOCTEH W TBEPABIX TEI HAa OCHOBE
MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOW Teopur. CMayMBaHWE U KaNWUISIPHBIC SIBJICHUS.
TennoBoe pacmIMpeHne U CKaTHe.



Temneparypa. CBsi3p TeMIepaTypbl €O CKOPOCTbIO TEIUIOBOIO JBHUXKEHHUS YaCTHULI.
Buytpennsis sneprus. CrnocoObl HW3MEHEHHUS BHYTPEHHEW OJHEpPruM: TeIulonepenadya u
coBepieHre padoThl. Bupl Temonepenauu: TemIOnpoOBOHOCT, KOHBEKIHUS, U3TyUCHHUE.

KonnuectBo TemioTel. YaenbHas TEMIOEMKOCTb BellecTBa. TeriooOMeH U TEeIoBOe
paBHOBeEcHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBneHue u OoTBepAeBaHUE KPUCTAIIIMUYECKHUX
BElIeCTB. YaenbHas Teriora maBieHus. [lapooOpa3oBanue u koHjeHcanus. Vcnapenue.
Kunenune. VYnenpHas Teruiora mapooOpa3oBaHUsl. 3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHHUS OT
aTMoc(epHOro JaBIeHHUS.

Brnaxnocts BO3ayXa.

OHeprus TOIIMBA. Y IeibHAs TEIJI0TA CTOPAHUS.

[Mpuntunsr pabotel TeroBbix aurateneil KIIJ[ teroBoro nBurarens. TeruioBeie
JIBUTaTEIH U 3aLIUTa OKPYKaroUIed Cpeibl.

3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax.

Jlemoncmpayuu.

HaGmotenne 6poyHOBCKOTO JIBHYKEHUSI.

Ha6monenue nuddysum.

Habnronenue siBieHN cMaunBaHUs U KalTWJUISIPHBIX SIBJICHUH.

Habmroienue TemnoBoro paciupeHus Ted.

W3meHneHue gaBiieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WM OXJIAXKIACHHUH.

[IpaBuna u3amMepeHus TeMIepaTypsl.

Bunel Teruionepenayu.

OxmnaxieHre Ipy COBepIICHUH PabOThI.

Harpeanue npu coBepiieHHH padOThl BHEITHUMH CHUJTIAMH.

CpaBHEeHHE TENIOEMKOCTEN Pa3INYHBIX BEILECTB.

Habntonenue kumneHusl.

HabntoneHue nocTosHCTBA TeMIIepaTyphl MU IIABJICHUH.

Mopenu TerIoBbIX ABUTATENEH.

Jlabopamopuwsie pabomul u onvimol.

OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKEHHUSL.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MOBAPEHHOM COJIM WJIM caxapa.

OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHMSI Ta30B, )KUJKOCTEN U TBEPABIX TEl.

Onpenenenue 1aBiaeHNs BO3AyXa B OasIOHE IINPHIIA.

OneIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJIE€HUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAKICHUS.

[IpoBepka THMOTE3Bl JWUHEHHON 3aBHCHUMOCTH JJIMHBI CTOJOMKA JKHJAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEeMIIEPATYpPHI.

Habmtonenne u3MeHeHUs] BHYTpPEHHEW SHEpPrHM Tela B pe3yibTaTe TeIulonepenaud u
paboThI BHEIIHUX CHJL.

UccnenoBanue siBieHus TeriooOMeHa Mpy CMEIIMBAHUH XOJIOIHOM U ropsiueil BOJBI.

Omnpenenenre KOIUYECTBA TEIUIOTHI, MOJTYYEHHOTO BOAOH NPU TEIIOOOMEHE ¢ HarpeThiM
METAITMYECKUM LIUINHIPOM.

Omnpenenenne yaenbHON TEMIOEMKOCTH BELIECTBA.

HccnenoBanue npouecca UCIapeHus.

Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3AYXa.

Ornpenenenne yaeIbHON TEIIOTHI IUIaBICHUS JIb/IA.

Pa3znen 7. DnexTpuueckue 1 MAarHUTHBIE SIBJICHUSL.

DnekTpusanusa Ten. JIBa poaa 3JIeKTpUYECKUX 3apsaoB. B3zanmopaeicTBre 3apsyKeHHBIX
Ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEHCTBUS 3apSOKEHHBIX T€1 OT BEJIUYUHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).

Onexrpuueckoe none. HanpsykéHHocTh anekTpudeckoro nois. Ilpunnun cynepnozununn
AJICKTPUYECKUX TT0JIeH (Ha KaYECTBEHHOM YPOBHE).



Hocurenu snekTpuyeckux 3apsaoB. DJIEMEHTapHbIN 3eKTpuueckuil 3apsan. CrtpoeHue
aroma. [I[poBOAHMKY U TUANEKTPUKU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijaa.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBaHUS SJIEKTPUYECKOrO TOKa. VcTouHUKH
MOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIIOBOE, XMMHUYECKOE, MarHuTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

OnekTpuyeckas 1enb. Cuna Toka. OjekTpuueckoe HamnpspkeHue. ConpoTHBIICHUE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Ienu.
[TocnenoBarenbHOE U MapaiesIbHOE COETUHEHUE IPOBOJHUKOB.

PabGota M MOUIHOCTH 3JEKTpUYecKoro Toka. 3akoH J[xoyns—Jlenma. Dnextpuyeckue
LENU U MOTPEeOUTENH dIIeKTpHUecKoi s3Hepruu B 6bITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuTHl. B3auMoJelcTBUME MMOCTOSHHBIX MAarHUTOB. MarmuTHoe ImoJie.
MarunutHoe noJie 3eMJId U €ro 3HaYeHue Jis )ku3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHoOE mosie
ANEKTPUYECKOTO TOKa. [IpumMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. J[eiCTBME MAarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIareilb IOCTOSHHOrO TokKa. lcnosb3oBaHue
AJIEKTPOJIBUTaTENICH B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onertel  @apanesd. SIBieHue d3aeKTpoMarHUTHOW uHAyKuuu. IlpaBuno Jlenna.
OnektporeHeparop. CrocoObl TONYYCHHUS JJICKTPUUYECKON DJHEPruu. OIJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Jlemoncmpayuu.

DnekTpu3anus Tel.

JIBa pojia JIEKTPUUECKUX 3aps0B M B3aUMOJICHCTBUE 3apSKEHHBIX TEll.

Y CeTpoiCTBO U IEHCTBHE 3IEKTPOCKOTA.

DnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[TpoBOAHMKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTMHHUH 3JIEKTPUUYECKOTO MOJIS.

HcTouHNKH TOCTOSHHOTO TOKA.

JlericTBUS 2IIEKTPUYECKOTO TOKA.

DNEeKTPUUYECKHUIN TOK B JKUJIKOCTH.

I'azoBbIi paspsn.

N3mepenne cuitbl TOKa aMIepMETPOM.

N3mepenne 3eKTpuyecKoro Hanps>KeHUs: BOIIbTMETPOM.

Peocrar n marasuH cOnpOTHUBIICHUN.

B3aunMopeiicTBre MOCTOSIHHBIX MarHUTOB.

MoaenupoBaHre€ HEBO3MOKHOCTH Pa3/IeJICHHs MOJIFOCOB MarHUTA.

MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OmneIT Opcrena.

MarnuTtHoe noje Toka. IeKTPOMarHur.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DNEeKTpOABUTATEIb MOCTOSIHHOTO TOKA.

UccnenoBanue sSBIEHUS SJIEKTPOMArHUTHON WHIYKITHH.

OmnbiTel Papanes.

3aBHUCHMOCTD HaIPaBJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHS.

DNEKTPOTreHepaTop MOCTOSTHHOTO TOKa.

Jlabopamopmwsie pabomul u onvimol.

OnbITHI 10 HAOTIOCHHUIO STIEKTPU3AIUH TNl HHIAYKIIMEH U PU COMPUKOCHOBEHUH.

HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJIS HA TPOBOJIHUKY U TUDJIEKTPUKH.

COopka 1 mpoBepKa padOThI SIEKTPHUECKOH IIETH MOCTOSHHOTO TOKA.

W3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynupoBaHue HAMPSKEHUS.

HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTHUBIICHUS
pe3ucTopa 1 HanpsHKEHUs Ha PEe3UCTOpeE.



OMBITHL, IEMOHCTPUPYIOLIKE 3aBUCUMOCTD 3JIEKTPUUYECKOTO COMTPOTUBIICHUS TPOBOIHUKA
OT €ro JJIMHBI, IUIOIIA/IA TONEPEUYHOI0 CEYEHUsI U MaTepHuana.

[IpoBepka mpaBmiia CIOKEHUS HAIPSHKEHUN MPU MOCIEI0BATEILHOM COSAMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka nmpaBuiIa 17151 CHJIBI TOKA MPU MapAJLIEIbHOM COSIUHEHUU PE3UCTOPOB.

Omnpenenenre pabOThHI IEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UcTop.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WUIYILETO YEPE3 JaMIIOUKY, OT HANPSHKEHUs Ha
HEH.

Onpenenenue KIIJ[ narpesarens.

HccnegoBanue MarHuTHOTO B3aUMOJICHCTBHSI IIOCTOSTHHBIX MarHUTOB.

N3ydyeHne MarHUTHOTO TIOJISI TIOCTOSIHHBIX MAarHUTOB TMpPU UX OObEIUHEHUH H
pa3ieIeHUH.

UccnegoBanue neCTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OMBITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS KATYIIKH C TOKOM U
MarHuTa OT CUJIbl TOKA U HAIIPaBJICHUS TOKA B KaTYIIKeE.

N3yuenune neiicTBUS MArHUTHOTO TOJIS HA POBOJHUK C TOKOM.

KonctpynpoBanue u usyueHue padoThl SIEKTPOABUTATENS.

N3smepenne KIIJ[ asekTpoaBUraTeIbHONM YCTAHOBKH.

OneIThl 1O HCCIEAOBAHUIO SBJICHUS BJICKTPOMArHUTHOM MHIYKLHMH: HCCIEIOBaHUE
W3MEHEHUH 3HAYEHUS U HAIIPABIECHUS UHIYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexanuueckue sBJIEHUS.

Mexannueckoe amxeHne. MartepuanbpHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOE mpsMoiMHENHOEe ABMXKeHHEe. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHEe. CpenHsAss M MIHOBEHHAs CKOPOCTb Tejla NP HEPAaBHOMEPHOM
JBUKEHHH.

VYckopenue. PaBHOyckopeHHOe TpsMoiuMHENHoe aBkeHHe. CB0OOOIHOE mMaJeHHE.
Onpitel ["anunes.

PaBHOMepHOE nBHXEeHHE N0 OKpYXHOCTHU. Ilepuon u yactota obpamienus. Jluneinas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

ITepBo1it 3axkoH HerotoHa. Bropoii 3akoH Herotona. Tperuii 3akoH Herorona. Ilpunnun
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: CHila TPEHUS CKOJIBKEHUS, CHUJIa TPEHUS
MIOKOS1, APYTHE BUBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJIHOTO MaJleHusl.
JBuxenune 1aHer Bokpyr Connua. IlepBas kocmuueckas ckopocTe. HeBecoMocTs u
Ieperpy3KHu.

PaBHOBecue MartepuanbHOM TOuku. AOcomoTHO TBEpAOe Teno. PaBHOBecue TBEPAOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpalleHus. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynec Tena. M3smeHenue nMiyinbsca. MMmynbe cuibl. 3aKOH COXPAaHEHHUs MUMITYJIbCa.
PeaxkTnBHOE ABMIKEHME.

Mexanunueckasi pabota U MouIHOCTh. PaboTa cun TskecTd, ynpyroctd, TpeHusi. CBs3b
SHepruu U pabotsl. IloTeHuManbHas SHEprusi Tena, MOAHATOrO HaJ IMOBEPXHOCTBIO 3EMIIM.
IToreHunanbHas SHEPrUs cxaTtoi npykuHel. Kunernueckas sHeprus. Teopema 0 KHHETHYECKON
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIHUH.

Jlemoncmpayuu.

HabnroneHne MexaHMYeCKOro ABMKEHHMSI TeJla OTHOCUTENIBLHO PAa3HbIX TEJl OTCUETA.

CpaBHeHue myTell M TPAEKTOpUN IBMKEHMSI OJHOIO U TOTO K€ Tella OTHOCUTEIBHO
pPAa3HBIX TENI OTCUETA.



N3mepenue cKkOpoCcTH U YCKOPEHMSI IPSMOJIMHEHHOTO IBUYKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHUS.

Habnronenue nBuXeHUs Tela 10 OKPYKHOCTH.

Habmtonenne mMexaHndeckux SIBICHUI, MPOUCXOISAIINX B cucTeMe oTcuéra «Tenexka»
npu € paBHOMEPHOM U YCKOPEHHOM JIBMYKEHHH OTHOCHUTEJIbHO KaOMHETa (PU3UKH.

3aBUCHMOCTb YCKOPEHHMS TeJla OT MacChl Teja U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habnronenue paBeHCTBA CHII TIPU B3aUMOJICHCTBUU TEI.

N3menenune Beca Tena Npu YCKOPEHHOM JIBH)KEHHH.

Ilepenava nmmysnbca Ipu B3aMMOJIEHCTBUU TEIL.

[IpeoOpa3oBanus SHEPTUU NpU B3aUMOICHCTBUH TEl.

CoxpaHeHne UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHne UMITyJibca IpU a0COTIOTHO YIPYTOM B3aUMOICHCTBUU.

Habnronenne peakTHBHOTO JIBHYKCHHS.

CoxpaHeHne MEXaHU4eCKOW YHEPTHH MPU CBOOOIHOM A ICHUH.

CoxpaHeHne MEXaHUYECKON SHEPTUH MPU JBHKEHUU TeJla MO IeUCTBUEM IIPYKUHBI.

Jlabopamopusie pabomul u onvimol.

KoHcTpynpoBanue tpakra A pasroHa W JajbHEHIIEro pPaBHOMEPHOIO JABHXKEHUS
HIapUKa UM TEJIEKKH.

Omnpenenenre cpeaHEd CKOPOCTH CKOJIbKEHHS Opycka WM JBW)KEHMS IlapUKa I10
HAKJIOHHOM IJIOCKOCTH.

OmnpeneneHre YCKOpEHHs Tejla IPU PABHOYCKOPEHHOM JBM)KEHHUU 110 HAKJIOHHOMN
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBIDKEHHH 0e3
Ha4yaJIbHOU CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiv MpU paBHOYCKOPEHHOM JABM)KEHHUU 0€3 HayaJbHOM CKOpOCTH
IyTH OTHOCATCS KakK pPsJ HEUETHBIX 4YMCEI, TO COOTBETCTBYIOIIME IPOMEKYTKH BPEMEHU
OJINHAKOBBI.

HccnenoBanue 3aBUCHUMOCTH CUJIBI TPEHHUS CKOJBXKEHHS OT CHJIBI HOPMaJbHOIO
JTaBJICHMUSL.

Omnpenenenue kodhhuIeHTa TPEHUS CKOIBKEHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue paboOThl CWJIBI TPEHUS TNPU PABHOMEPHOM JIBWKEHHU Tena 10
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenue paOOThl CHIIBI YOPYTrOCTH MpH MOAbEME TIpy3a C HCIHOIb30BAHUEM
HEMOJIBUYKHOTO U MOJIBUYKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUH.

Pa3znen 9. Mexanunueckue KojaeOaHus U BOJIHBI.

KonebarenbHoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUIl: MEpHOA, 4acToTa,
aMIuTyna. MarematudecKuil W NpPYKUHHBIA MasTHUKMU. lIpeBpamieHune sHeprum mnpu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxatomue kKojaebanus. BeiHy)aeHHBIE KoneOanus. Pesonanc. MexaHndeckue BOJIHEI.
CBolicTBa MeXaHN4YeCKUX BOJIH. [IposonbHbIE M monepeuHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJle, CEUCMUYECKUE BOTHBI.

3ByK. I'poMKOCTb 3ByKa M BbIcOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpas3ByK.

Jlemoncmpayuu.

Habnronenue xonebanuii Tes moJ 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.

Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Habmroienne BeIHYXIEHHBIX KOJIEOaHUI 1 pe30HaHCA.

PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).

HabntoneHne 3aBUCMMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.

AKYCTUYECKUH PE30HAHC.

Jlabopamopuvie pabomul u onvimol.



Omnpenenenne 4acTOTHI ¥ MEPHOAA KOleOaHUH MaTeMaTHYeCKOro MasiTHHUKA.

Omnpenenenue 4acTOThI U IEPHOAA KoJleOaHUH MPYKUHHOI'O MasTHUKA.

HccnenoBanue 3aBUCUMOCTH Tepuoja KoJeOaHWil MOJBEHIEHHOTO0 K HHUTU TIpy3a OT
JUINHBI HUTH.

HccnenoBanue 3aBUCHUMOCTH IEpHUOJa KONeOaHWH MPY)KUHHOTO MasTHHKA OT MAacChl

rpysa.
[TpoBepka HE3aBUCUMOCTH MepHo/ia KoieOaHui rpy3a, MOIBEIICHHOTO K HUTH, OT MacChl

rpysa.

OnbITHI, TEMOHCTPUPYIOIIKME 3aBUCUMOCTD Mepuoja KOJIeOaHUl MPYKUHHOTO MasiTHUKA
OT Macchl Ipy3a U KECTKOCTH MPY>KUHBL.

N3mepenune yckopeHust CBOOOIHOTO MaACHUSI.

Pazgen 10. Di1eKTpOMarHuTHOE MOJIE U 3JIEKTPOMAarHUTHBIE BOJIHBI.

DNEeKTPOMarHuTHOE ToJie. DJIEKTPOMarHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BouH. lIkana 31eKTpOMarHuTHBIX BOJH. Mcronb30BaHue 3IEKTPOMAarHUTHBIX BOJIH ISl COTOBOM
CBSI3U.

DnexkTpoMarHuTHas npupoa cBera. CKopocTh cBeTa. BoIHOBbIE CBOMCTBA CBETA.

Jlemoncmpayuu.

CaoiicTBa 31IEKTPOMAarHUTHBIX BOJIH.

BonHoBBIE cBOMCTBA CBETA.

Jlabopamopnwsie pabomul u onvimol.

N3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOHIIEHOTO TeIedoHa.

Pasnen 11. CBeToOBEIE ABIIEHUS.

JlyueBas mopens cBera. Mctounuku cBera. IIpsMonvMHEHOE paclpoOCTpaHEHHE CBETA.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKeHUs CBETA.

[Ipenomiienue cBeta. 3akoH mpenomiieHus cBeta. [loHOE BHYTpeHHEE OTpaKEHUE CBETA.
Hcnonb30BaHKEe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJAX.

JIunza. Xon nydeil B snmH3e. Onruueckas cuctema Qoroamnmnapara, MHUKpPOCKONa U
Teneckona. ['ma3 kak ontudeckas cucreMa. biim3opykocTs U JaIbHO30PKOCTb.

Paznoxenne Oenmoro cera B crekrp. OmnbiTel HbloToHa. CrokeHHE CHEKTpalIbHbBIX
uBeroB. Jlucnepcus ceera.

Jlemoncmpayuu.

[IpsiMonuHETHOE paclpOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.

[Ipenomienne cpera.

OnTuyeckuii CBETOBO/I.

Xon nydeit B cobuparouieil muH3e.

XoJ J1y4ei B pacCeuBaroLen JTUH3E.

[Tonydyenne n300pakxeHUii ¢ TOMOIIBIO JINH3.

[Mpunmn neiicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOTA.

Monens Tnasa.

Pasnoxxenue 6emoro ceera B CIIEKTp.

[Tonydenune 6enoro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJla OTPaXKEHHsI CBETOBOTO JIyya OT yrija MaJeHusl.

N3ydenne xapakTepuCTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCUMOCTH yIJia MPEIOMIIEHUS CBETOBOIO Jy4a OT yIJia MaJeHHs Ha
TPaHUIIE «BO3TYX—CTEKIIO».

[Tonyuenune n300pakeHH ¢ TOMOIIBIO COOMPAIOIICH JTUH3HI.

Omnpenenenne (HOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OnBITHI 11O Pa3JIoKEHUIO OEJIOT0 CBETa B CIIEKTP.
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OnbITHl 1O BOCHPUATHIO I[BETa MPEIMETOB MNpPU HX HAONIOJECHUM 4Yepe3 LBETOBbIC
(UITBTPBI.

Pa3znen 12. KBanTOBbIE SIBIEHUS.

OmneiTel Pezepdopna u muranerapHas mojzenbs aroma. Mojens atoma bopa. Mcnyckanue u
IIOTJIOIIEHKE cBeTa aTOMOM. KBaHThI. JInHENYaThIie CIIEKTPBI.

PamuoaktuBHOCTh. Anbda, Oera- u ramma-uzinydeHus. CTpoeHHE aTOMHOIO sJipa.
Hyknonnas mogmens aromuHoro sapa. M3oromsl. PagnoaxtuBHble mpeBpamenus. llepuon
noJiypacnajaa aTOMHBIX sJiep.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsI0BOT0 M MacCOBOT'O YUCEN. DHEPTHUs CBSA3U
aToMHBIX saep. CBsa3p maccel UM dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

AnepHas sHepreTuka. JleicTBUs paOaKTUBHBIX U3JIy4€HUI Ha )KUBbIE OPraHU3MBI.

Jlemoncmpayuu.

CrexTpsbl U3JIy4eHHs U TOTJIOLEHHUS.

CrieKTphl pa3avyuHbIX I'a30B.

CrnexTp BomopoJa.

Habmronenune TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINUX U3TYyUCHHIH.

Perucrpanus uznydeHus: NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopmwsie pabomul u onvimol.

HabnroneHne CrijioniHpIX ¥ TMHEWYAThIX CIIEKTPOB U3ITyICHHUS.

HccnenoBanme TpeKkoB: H3MEPEHHE SHEPTUM YACTHIBI [0 TOPMO3HOMY MyTH (IO
¢dororpadusm).

W3mepenue painoakTUBHOTO (poHa.

[ToBTOpPUTENBHO-0000IAOIINNA MOTYIIb.

IToBTOpUTENBEHO-0000IIAIONMIT  MOJY/Nb MpeAHa3HAa4eH JUIsl CHCTEeMaTHU3alud |
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakKe /sl MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1 00ydaromuxcs, BBIOPABIINUX 3TOT Y4€OHBIHN MpeaMeET.

IIpy wW3y4eHMH JAHHOTO MOJYJS pEAIN3YITCI W CUCTEMaTHU3UPYIOTCS  BUIbBI
NeSTEIbHOCTH, Ha OCHOBE KOTOpBIX oOecrneuMBaeTcs JOCTHXKEHHE TPEAMETHBIX U
METaNpeIMETHBIX TUTAHUPYEMBIX pE3yabTaTOB o0yueHus, ¢dbopmupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTh: OCBOCHHME HAay4YHBIX METOJIOB HCCJIEIOBAaHUS SIBJICHUMN
OPUPOIBl U TEXHUKH, OBIAJIEHUE YMEHHUSAMHM OOBACHATh (U3MYECKUE SIBICHMS, MPUMEHSSA
MOJTy4YeHHbIE 3HAHUS, PelaTh 33Ja4, B TOM YHCJIe KAaUeCTBEHHbIE U AKCIIEPUMEHTaJIbHBIE.

[IpyHIMIIMANBHO AESTEIBLHOCTHBIM XapakTep JAaHHOTO pa3jeiia pealn3yeTcsl 3a CUET
TOT0, YTO 00y4aroIIMecs BBIMOIHIIOT 33JaHNsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIyYCHHBIX 3HAHMHA pacro3HaBaTh W HAYYHO OOBICHATH (PU3HMUECKUE
SBJICHUS B OKPYXKAIOIEH TPUPOJIE U TTOBCEAHEBHOM )KU3HU;

MCIOJIb30BaTh HAYYHBIE METO/bI UCCIIEOBAHUS (PU3NUECKUX SBICHUN, B TOM YUCIE IS
MPOBEPKHU TMIIOTE3 U MOJIYYEHHS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4yHble OCHOBBI Hauboyiee BaXHBIX JOCTHXKEHMH COBPEMEHHBIX
TEXHOJIOTH, HapuMep, NMPAKTUYECKOTO HCIOJIb30BAHUS Pa3IMYHbIX UCTOYHUKOB SHEPIUU Ha
OCHOBE 3aKOHa IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BH/I0B DHEPIHH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OGPA30OBAHUMA

N3ydyenne ¢u3nKu Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHS HAIPaBJICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

B pesymprare usydeHuss (UMK HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs Y
obyyaromierocs OyayT chopMUPOBaHBI CICAYIONINE TUIYHOCTHBIC PE3YJIbTATHl B YaCTH:
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1) naTprOTUYECKOrO BOCIIMTAHHUSA:

- IpOSIBJICHWE WHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSHUIO POCCHHCKOMN
du3nUecKoil HayKu;

- IEHHOCTHOE OTHOIIEHUE K IOCTUKEHUSAM POCCUNCKUX YUEHBIX-(PU3HKOB;

2) rpa’/1aHCKOI0 U JYXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:

- TOTOBHOCTb K QKTUBHOMY YYacTHUI0 B OOCYXIEHMH OOILIECTBEHHO 3HAUYUMBIX U
ATUYECKHUX MPo0IeM, CBI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM TOCTH)KEHUH (pHU3HKH;

- OCO3HAHUE BAXXHOCTH MOPAJIbHO-3TUYECKUX IPUHIUIIOB B I€ATEIILHOCTH YYEHOT0;

3) 3CTETUYECKOTO BOCIIUTAHUS:

- BOCIIPUATHE ICTETUYECKUX KAaueCTB (PM3UUECKOM HayKH: €€ FrapMOHUYHOTO IIOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) NEHHOCTH HaYy4YHOT'O ITO3HAHMSL:

- OCO3HaHME LIEHHOCTU (U3NYECKON HAayKH KaK MOIIHOTO MHCTPYMEHTA [1O3HAaHUS MHUDA,
OCHOBBI Pa3BUTHUs TEXHOJIOIUH, BasKHEHIIEH COCTABIAIOIIEH KYIbTYpbI;

- pa3BUTHE HAYYHOH JII0003HATENILHOCTH, HHTEPECA K UCCIIE0BATENILCKOM NesTETbHOCTH;

5) popmupoBaHUs KyIbTYphI 310POBbsI U IMOLMOHAIILHOTO 0JIArONOIYYHS:

- OCO3HaHME IEHHOCTH 0€30MacHOTro o0pas3a XU3HU B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAKHOCTH MpaBHJ1 0€30I1aCHOTO MOBE/ICHUS Ha TPAHCIIOPTE, HA 0POrax, ¢ AEKTPUUECKUM
U TETUIOBBIM 000pPYIOBAaHUEM B IOMAIIHUX YCIIOBHSIX;

- ¢(hOpMUPOBAHHOCTb HaBbIKA pe(IEKCUH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOTo
e MpaBa y Jpyroro 4eaoBeKa;

6) TPyZIOBOTO BOCIIUTAHUS:

- aKTMBHO€ y4YaCcTHE€ B pCELIEHUM NPAKTHUECKUX 3a7ad (B paMKax CEMbH,
o0Opa3oBaTeNbHOW  OpraHu3alMM, Tropoja, Kpass) TEXHOJOTMYECKOM U COLMaIbHOMN
HAIpPaBJIEHHOCTH, TPEOYIOIMX B TOM YKCIe U (PU3MUECKUX 3HAHUM;

- HHTEpeC K MPaKTHUYECKOMY U3Y4EHHUI0 podeccuil, CBI3aHHbIX C (PU3NKOMH;

7) SKOJIOTUYECKOTO BOCIIUTAHHUS:

- OpUEHTalUsl Ha NpUMEHeHHe (PU3MUECKUX 3HAHUM Ui peleHus 3aaad B 001acTu
OKpYXKarollel Cpelibl, IUIIAHUPOBAHUS TOCTYNKOB M OLEHKH UX BO3MOXHBIX IMOCIEICTBUHI IS
OKpYXKaroIlel Cpeibl;

- OCO3HaHMeE INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U IyTel UX peleHus;

8) ajanTanuy K U3MEHSIOLUIMMCS YCIOBUSAM COLUMAIBHON U PUPOIHOM Cpebl:

- IOTPeOHOCTh BO B3aUMOJEHCTBUM NPHU BBIOJHEHUU HCCIEIOBAaHUM M IPOEKTOB
(bu3nuecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

- TIOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO NeSTeIbHOCTb;

- moTpeOHOCTh B (DOPMUPOBAHMM HOBBIX 3HAHUI, B TOM 4Hcie (OPMYIHPOBATH UJEH,
TIOHSATHS, TUITOTE3BI 0 GU3NIECKUX 0OBEKTaX U SIBICHUSX;

- OCO3HaHME JePUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B PUOOPETEHNH HOBBIX (DU3MUECKUX 3HAHUII;

- CTpEMJIGHUE aHAJTM3UPOBaTh W BBIABIATH B3aUMOCBSI3M TPHUPOJBI, OOIIECTBA H
HSKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BaHUEM (PU3NUECKUX 3HAHUM;

- OIICHKAa CBOMX JEHCTBMH C Y4E€TOM BIHMSHHMS HA OKPYXAIOIIYIO Cpexy, BO3MOXHBIX
ri100aIbLHBIX TTOCIIEACTBHM.

METAIIPEJMETHBIE PE3VJIbTATbBI

B pesymnbrare ocBoeHHsS mporpamMmbl MO (U3UKE HA YPOBHE OCHOBHOIO OOIIEro
obpazoBanusi 'y oOydaromierocss OyayT chOpPMHPOBAHBI METANIPEAMETHBIE  PE3yJIbTaThI,
BKJIIOYAOMIUC ITIO3HABATCIBHLIC YHHBCPCAJIBHBIC y‘-IGGHBIe HCﬁCTBHH, KOMMYHUKATHBHBIC
YHUBEPCaJbHbIE YUeOHBIE ICHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YICOHBIE ICHCTBHS.

[To3HaBarenbHbIE YHUBEPCATIbHBIC YUeOHBIE IEHCTBHS
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ba3oBbie mornueckue AeMCTBUS:

BBISIBJISITH M XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCHU(PUKAIIUU, OCHOBAHUS JJIsi O0OOIICHUS U
CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TIPOTHUBOPEUYMS B pacCMaTPUBAEMbIX (akTaxX, NAaHHBIX U
HAOJIOICHUSX,, OTHOCAIIMXCS K (DU3UUECKUM SBIICHUSIM;

BBISIBJISTh TMPUYMHHO-CIICACTBCHHBIE CBSI3W TPU W3YYCHUU (QUINYECKUX SBICHUN H
MIPOLIECCOB, JIEJIaTh BBIBOJIBI C UCIIOJIb30BAHUEM JCTYKTUBHBIX U HHAYKTUBHBIX YMO3AKIIOUCHUIH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AIX (DU3UUYECKUX BEINYNH,

CaMOCTOSATEIILHO BBIOMpATh Croco0 perieHus: yaeOHor Qusnyeckoi 3aaaun (CpaBHEHHE
HECKOJIbKUX BapHUaHTOB pEIICHUs, BHIOOp Hanbolee MOIXOISAIIETO ¢ y4ETOM CaMOCTOSTEIbHO
BBI/ICTICHHBIX KPUTEPHUEB).

basoBeie nccnenoBaTenbCKue IeHCTBUSA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII HHCTPYMEHT MO3HAHNUS;

MIPOBONTH 10 CAMOCTOSITEIBHO COCTABICHHOMY IUJIAHY OTIBIT, HECIIOKHBIN (DU3HUSCKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OIICHWBATh Ha TPHUMEHUMOCTh M JOCTOBEPHOCTh HH(OPMAIIMIO, IMOIYYCHHYIO B XOJIE
MCCJICTOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENTLHO (hOpMyITMpOBaTH OOOOIIEHHS M BBIBOJIBI 110 PE3YJIbTAaTaM MPOBEIAEHHOTO
HAOIIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JallbHEIIee pa3BUTHE (U3UYECKUX IPOIECCOB, a TAKXKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

PaGora c nuadopmarnmeii:

MPUMEHSITh pPAa3IMYHbIE METONbI, MHCTPYMEHTHI W 3alpochl MpH TOHUCKE M OTOOpe
MH(pOpMaLlMU WIN JaHHBIX C YUETOM IpeNIoKeHHOU yueOHO! (hru3nueckoi 3a1auu;

aHaAIIM3UPOBaTh, CUCTEMATH3UPOBATh M HMHTEPHPETUPOBATH WHGOPMAIUIO PATUYHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

CaMOCTOSITENILHO BBIOWpaTh ONTUMAJIbHYIO (GOpPMYy TpPEACTaBICHUS HHPOPMAIUU U
WJUTIOCTPUPOBATE peliacMble 3a7aud HECIIOKHBIMU CXEMaMH, TharpaMMaMi, HHOU Tpadukod U
UX KOMOWHAIUSMHU.

KoMMyHHKaTHBHBIC YHUBEPCAIBHBIE YICOHBIC IEHCTBUS:

B XO0/€ O0OCyXJIeHus y4eOHOro MaTepuana, pe3yJlbTaToB JabOpaTOpHBIX paboT u
MIPOEKTOB 3a/I1aBaTh BOIMPOCHI IO CYIIECTBY OOCYKIaeMOW TEMbl W BBICKA3bIBATh HJICH,
HAIleJICHHbIE Ha pellieHue 3a/1a4i U MOJIep KaHnue OJ1aroKenaTelbHOCTH OOIICHHUS,

COMOCTABJIATh CBOM CYXICHHS C CYXKICHHUSAMH JPYrUX YyYaCTHHKOB JHAJIOTA,
00HapyXUBaTh pa3U4Ke U CXOJCTBO MO3UIIHIA;

BBIp@XKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MMHCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPENCTaBIATh  Pe3yAbTaThl  BBIMOJIHEHHOTO  (DM3MYECKOrO  OMBITa
(9KCIIepUMEHTa, UCCIIeIOBAHMUS, TIPOCKTA);

MMOHUMATh U HCIOIH30BaTh MPEUMYIIECTBA KOMAaHAHONW M MHIUBUAYATBHON paOOTHI MPU
pelIeHnn KOHKPETHON (pU3NYECKOM MPOOIeMbl;

MPUHUMATH II€I1 COBMECTHOW JESITeNbHOCTH, OPraHU30BBIBATH JCHCTBHS 1O €€
JOCTIDKEHUIO: PacIpeNieNiaTh POIH, 0OCYXKIaTh MPOILECCH U Pe3yabTaThl COBMECTHON paboTHI,
0000111aTh MHEHUS HECKOILKUX TIOIEH;

BBITIOJIHATE CBOKO YacTh pPaOOTHI, JOCTHTas KAa4eCTBEHHOTO pe3yibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHUPYS CBOU JCUCTBUSA C APYTUMHU YIICHAMH KOMAaH/IbI,

OLICHHUBATh KaYECTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

PerynstuBHble yHUBEpCcaIbHbIE yueOHbIE 1EHCTBUS

Camoopranuzanus:
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BBISIBIIATH MPOOJIEMBI B )KM3HEHHBIX M YYEOHBIX CHUTYAIUSIX, TPEOYIOUIMX IS PELICHUS
(bu3nUecKux 3HaHUM;

OPUEHTHPOBATLCS B Pa3IMYHbIX MOAXOAAX MPUHATHS pPELIEHU (MHIMBUIYaIbHOE,
IPUHATHE PELICHUS B TPYIIE, IPUHATUE PEILIEHUH IPyIIoi);

CaMOCTOSITENIPHO COCTAaBJISTh AaJNTOPUTM peHIeHUs (U3NYECKON 3ahaud WM TUIaHa
UCCIIEIOBAaHUsI C  Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEJIaracMble BAPUAHTHI PELLICHUN;

Jies1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHUE.

CaMOKOHTpPOJIb, SMOLIMOHAIIbHBIM HHTEIIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallU! U IIpeJularaTh IUIaH €€ N3MECHEHNUS;

OOBSICHATH NMPUYMHBI JOCTHKEHHUS (HEJIOCTHKECHHUS) PE3YNIbTAaTOB JEATEIbHOCTH, J1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh (B TOM YHCII€ B XOJ BBIIOJHEHUS (PU3MUECKOTrO
UCCIICIOBAaHMUST WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB, M3MEHUBIIMXCS CHUTYyalUH,
YCTaHOBJIEHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OLICHUBATH COOTBETCTBUE PE3Y/bTAaTa LEIH U YCIOBUAM;

CTaBUThb c€0s1 Ha MECTO JPYIrOoro 4yejoBeKa B XOJE CIOopa WM JUCKYCCHM Ha Hay4yHYIO
TE€My, IOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

MPHU3HABATh CBOE MpaBO Ha OIMMOKY NpU pEHICHWH (QHU3MUECKUX 3a7ad WId B
YTBEPKACHUSIX HA HAYYHBIE TEMBI M TAKOE K€ IIPaBO IPYroro.

INPEAMETHBIE PE3VIJIBTATDI

K koHiy obydenust B 7 kiacce MpeMETHbIE Pe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOLIUXCSI YMEHUI:

UCIIONIb30BaTh MOHATHUA: (PHU3UYECKHMe M XUMHYECKHE sBICHUS, HaOII0JCHHE,
HKCIIEPUMEHT, MOJIENIb, TUIIOTE3a, €ANHULIBI (PU3NYECKUX BEJIUYUH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHUSL ~ BemiecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHMYeCKOe JIBUKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpPaeKTOpHUs, pPaBHOACHUCTBYIOLIas CHJIA,
nedopmarus (ynpyrasi, iaacTUuecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

paznuuath siBeHus (nud@y3us, TEmIoBoe ABUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE IBUKEHHE, WHEPIHS, B3aUMOJEHCTBUE Tell, paBHOBECUE TBEPIBIX
TN C 3aKpeIUIEHHOM OChIO BpallleHHUs, Nepenaya JaBiIeHUs TBEPIABIMHU TellaMU, )KHIKOCTAMHU U
razamu, arMocdepHoe HaBieHUE, TUIaBaHHWE TeN, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
ONMMCAHUI0O HUX XapaKTEpPHBIX CBONCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE
¢du3uueckoe sBICHUE;

pacro3HaBaTh MPOSBICHWE W3YYCHHBIX (PU3HUYECKUX SIBJICHUN B OKPYXKAIOIIEM MHpE, B
TOM YHciie (U3UYSCKHE SIBICHUS B IPUPOJIC: MPUMEPHI IBHKCHHS C PA3IHYHBIMH CKOPOCTSIMH B
JKUBOM M HEXHBOW MpHpPOJE, ACWCTBHE CHJIBI TPEHUS B TPUPOJE M TEXHUKE, BIHUSHUC
aTMoc(epHOro AaBlIeHUs Ha XKUBOW OpPraHM3M, IUIaBaHUE pbIO, pplyaru B Teje YeloBeKa, MpHu
TOM MEPEBOIUTH MPAKTHUECKYIO 3a7ady B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HaKu) GU3HUECKUX SIBICHUM;

OIHCHIBATh M3yYEHHBIC CBOWCTBA TeN U (U3MUECKUE SIBICHUS, UCTIONB3YS (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, TUIOTHOCTh BELIECTBA, BpeMs, MYyThb, CKOPOCTb, CPEAHSSI CKOPOCTD,
CUJIa YIPYTOCTH, CUJIa TSDKECTH, BeC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOrO Tena, KHUIKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MeXaHWdeckass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHIIbI,
KOX((UIIMEHT TOJIE3HOTO JCWCTBUS MEXaHU3MOB, KMHETHYECKas M TOTCHIMATbHAS YHEPTrus),
IpU OMHCAHMM TMPABWIBHO TPAKTOBaTh (PU3WYECKUII CMBICI HCHOJB3YEMBIX BEJIMYUH, HX
0003HaYCHHSI U €IUHUIBI (PU3HUECKUX BEIUYHMH, HAXOAUTH (OPMYIIBI, CBSA3BIBAIONIUE TAHHYIO
¢bu3nYeCKyI0 BEIUUMHY C APYTUMHU BEIMYUHAMHU, CTPOUTH IpadUKH MU3y4YEHHBIX 3aBHCUMOCTEH
(U3HYECKUX BEIUYMH;
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XapaKTepU30BaTh CBOKCTBA Tell, PU3NYECKUE SIBIICHUS U TPOIIECCHI, UCIONB3Ys MPaBHiia
CJIO’KEHHUS CUIT (BAOJb OJHOM MpsMOiA), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumena, mpaBuiIo
paBHOBecHsl pblyara (0JI0Ka), «30JI0TOE NPABUIIO» MEXAHHUKH, 3aKOH COXPaHEHUS MEXaHUYECKOU
SHEPruu, IMpU OSTOM JaBaThb CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHA U 3alUCBIBATh €ro
MaTEMaTUYECKOE BBIPAKEHUE;

OO0BSACHATH (hU3HUECKUE SIBJIICHUS, TPOLIECCHl U CBOWCTBA T, B TOM YUCIIE U B KOHTEKCTE
CUTyaluil MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUUMHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 1—2 JIOrMYEeCKHX IIaroB ¢ OMOpodl Ha 1—2 W3Y4YEHHBIX CBONCTBA
(bU3HYECKUX SIBICHUN, PU3NICCKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemate pacu€THble 3agaud B 12 [EHCTBUS, HCIONB3YysSd 3aKOHbI U (OPMYIIbI,
CBSI3bIBAIOIIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS 3aJaud 3alHChIBaTh
KpaTKOE YCIIOBUE, IMOJACTaBIATh (U3NYECKUE BEIUYMHBI B (OPMYIbl U MPOBOAUTH PACUETHI,
HAXOJUTh CIIPAaBOYHBIE JaHHbIE, HEOOXOAUMBIE JJIsl PELLIEHUS 3a/]a4, OLICHUBATh PEAIUCTUYHOCTh
MOJTy4eHHOU (pU3NUECKON BETMUNHBI,

pacrno3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIU (PU3NYECKUX METOJIOB,
B OINMCAHUU HCCIIEIOBaHUS BBIICTATH MPOBEPsSEMOE MPEANoioKeHrne (TUIoTe3y), pa3indyarh U
MHTEPIIPETUPOBATH MOTYYEHHBIN pe3yNbTaT, HAXOJAUTh OIIMOKU B XOJE OIMbITA, JI€NaTh BBIBOJIbI
0 €ro pe3yJbTaTam;

IIPOBOAUTH OMNBITHI 110 HAOJIONECHUIO (PU3NYECKUX SIBICHUM WIM (U3NYECKUX CBOWCTB
Ten: GopMyIUPOBATH MPOBEPSEMbIE MPEAIOIOKEHHsI, COOUPATh YCTAHOBKY U3 MPEIJIOKEHHOTO
000pyI0BaHUS, 3aIUCHIBATH X0/ OMBITa U (POPMYIUPOBATH BHIBOJIBI,

BBITIONHATH MPsIMbIe U3MEPEHUs] PAcCTOSHUS, BPEMEHH, MacChl Teia, 00bEMa, CUIIBI U
TEMIIEPATYPbI C UCIIOJIb30BAHUEM AHAJIOTOBBIX U HU(PPOBBIX IPUOOPOB, 3alUCHIBATh OKA3aHUS
nprOOpPOB ¢ YUETOM 3aJaHHON aOCOMIOTHON MOTPENTHOCTH U3MEPEHHI;

MIPOBOAUTh HCCJIEIOBAaHUE 3aBUCUMOCTH OJHOM (M3MYECKON BEIWYMHBI OT JIPYroM C
UCTIOJIb30BAaHUEM TNPSAMBIX M3MEPEHHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBHXKYILErocs Teja OT
BPEMEHM [BHKEHHS Tejla, CUJIbl TPEHUS CKOJBXKEHHUsS OT Beca Tela, KayecTBa 00pabOTKU
MOBEPXHOCTEN TeJl U HE3aBUCUMOCTH CHUJIbI TPEHHS OT IJIOIIAIN CONPUKOCHOBEHHUS TEN, CHUIIbI
YIOPYTOCTH OT YAJUHEHUS NMPYKUHBI, BHITAIKUBAIONIEH CHIIBI OT 00bEMa MOTpyKEHHOW YacTu
TeJa M OT IJIOTHOCTH >KUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Tejda, OT TIyOMHBI, Ha
KOTOPYIO MOTPY’KEHO TeNO, YCIOBUN IUIaBaHUsS TeJN, YCIOBMM paBHOBECHsI pblyara M OJOKOB),
y4acTBOBaTh B IUIAHUPOBAHWUU Y4eOHOTO HCCIEAOBaHMs, COOMpAaTh YCTAHOBKY M BBIMOJIHATH
U3MEpEeHMs, CleAys MpeaJoKeHHOMY IUIaHy, (UKCHUPOBATh PE3yJIbTaThl IOIYYEHHON
3aBUCHUMOCTH (DM3MUYECKUX BEIMYMH B BHJE MPEIJIOKEHHBIX TaOmUI] M TpaduKoB, AeNaTh
BBIBO/JIbI 110 pe3YJIbTaTaM UCCIIEJOBAHMUS;

MPOBOJIUTh KOCBEHHBbIE M3MepeHHs] (U3MUECKUX BeIMYMH (IUIOTHOCTH BEIIECTBA
KUJKOCTU U TBEPIOTO Tela, CUila TPEHUS CKOJIbXKEHHUS, JaBICHHE BO3yXa, BBITAJIKHWBAONIAS
cuia, JefCTByoIas Ha MOTPYXEHHOE B KMIKOCTh TeNo, KO3(PPUIMEHT MOJIE3HOro AESUCTBUS
MPOCTBIX MEXaHWM3MOB), CJlenys MPEeNIOKEHHOW HMHCTPYKIMH: TPU BBINOJIHEHUU HU3MEpPEHUM
coOupaTh SIKCIIEPUMEHTATFHYIO YCTAHOBKY U BBIUUCIISATH 3HAUEHHUE NCKOMOMN BETHYUHBI,

coOnofaTh NpaBWJa TEXHUKH O€30macHOCTH IMpH pabore ¢ 1ab0OpaTOpHBIM
obopynoBaHueM;

yKa3blBaTh MPUHLUIBI JEHCTBUS NPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, JTUHAMOMETpP, COOOIIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOJBMUKHBIM H
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapaKTepU30BaTh MIPHUHIIUIIBI ICUCTBUS U3YYCHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB
C omopod Ha HUX omnucaHus (B TOM 4YHCIE: NOMUIMITHUKH, YCTPOHCTBO BOJOMPOBOJA,
TUAPABIMYECKUM IIPECC, MAaHOMETP, BBICOTOMED, MOPIIHEBOM HACOC, apeOMETP), MCIOJb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH W HEOOXOoAuMBbIe (PU3MUECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOAUTH MpUMEpPhl (HaXOAWTh HWH(POPMAIIMIO O TPHUMEpPax) MPAKTHIECKOTO
UCTIOJIb30BaHUS (PM3NYECKUX 3HAHUM B MOBCEAHEBHOM JKM3HU i oOecrieueHust 6€301acHOCTH
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npu oOpalieHuu ¢ MpuOopaMM W TEXHHUUECKUMH YCTPONMCTBAMH, COXpPAHEHHUS 30POBbS U
COOIOICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEICHUS B OKPY>KaIOILEe cpee;

OCYIIECTBIATH OTOOP MCTOYHMKOB HH(popManmu B VHTepHETE B COOTBETCTBHH C
3alaHHBIM TIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHMM M NYyTEM CpaBHEHUS
Pa3IMYHBIX HCTOYHHUKOB BBIACIATH I/IH(i)OpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI 501050
MOJKET OBITh HEIOCTOBEPHOM;

WCIOJIB30BATh MPH BBHINOJHEHUHM YYEOHBIX 33aJaHUN HAYYHO-TIOMYJISAPHYIO JINTEPATYpy
buznyecKkoro coaep:KaHus, CHpPaBOYHBbIE MaTepUalbl, pecypchl cetu VIHTepHeT, BIaJeTh
npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMAUKA W3 OJHOW 3HAKOBOM
CHUCTEMBI B IPYTYIO;

co3gaBaThb CO6CTBGHHBI€ KpaTKUC¢ NHUCbMCHHBIC U YCTHBIC COO6I_I_IGHI/ISI Ha OCHOBEe 2-3
MCTOYHUKOB MHGOpManuu (HU3NYECKOTO COJEp>KaHus, B TOM YHUCIE MyOJIUYHO AeNaTh KpaTKue
COOOIIEHUsI O pe3yJibTaTax MPOEKTOB WJIM YYE€OHBIX HCCJIEJIOBAHHMM, MPH STOM TI'PaMOTHO
MCIIOJIb30BaTh M3YYCHHBIH MOHSATUIHBINA ammapar Kypca (U3UKH, COIMPOBOXKAATh BBHICTYILIICHUE
MPE3EHTALUEH;

IIPU BBIMOJIHEHUH Y4YEOHBIX MPOEKTOB M HUCCIIEOBAHMM pacHpelesiTh OO0S3aHHOCTH B
Irpynmne€ B COOTBCTCTBHM C IIOCTABJICHHBIMH 3ajJadaMu, CJICIUTH 3a BBIIIOJHCHUCM IIJIaHa
NEHCTBUI, aJeKBaTHO OIEHMBATh COOCTBEHHBINH BKJIAJ B JESATENBHOCTH T'PYIIBI, BHICTPAUBATh
KOMMYHUKATHBHOC BBaHMOILGfICTBHe, YUUThIBasA MHCHHUEC OKPYXXAIOIIUX.

K koHy obydenus B 8 kiacce MpeJMETHbIE pe3yJlbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHIH:

UCIIOJIb30BaTh TMOHSTHUSA: Macca U pa3Mepbl MOJEKYJ, TEIJOBOE ABH)XKCHHE aTOMOB U
MOJIEKYJI, arperaTHbIE COCTOSHUS BEIIECTBA, KPUCTALNTUNICCKUE M aMOP(HBIC TeJa, HACKIICHHBIN
¥ HEHACHIIICHHBIN Map, BIAXHOCTh BO3AyXa, TEMIEpaTypa, BHYTPEHHSS DHEPrHs, TEIIOBOM
JBUTATEIb, OJJICMCHTAPHBIA JJICKTPUUYSCKUN 3apsiyl, JJIEKTPUYECKOE TIOJie, MPOBOJHUKH U
TUDIIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUYECKHI TOK, MAaTHUTHOE TI0JIE;

pa3nuyath sBICHUS (TEIIOBOE pACIIUPEHHE W C)KAaTHe, TeIuonepeaada, TEIIOBOES
paBHOBecHE, CMayMBaHUE, KalWJUIApHbIC SBIIEHUS, HWCIApeHUe, KOHJCHCAllWs, IJIaBICHHE,
KpUCTAITN3aIUs (OTBEpJCBAHUE), KUIIEHUE, TEIulonepeaada (TerIonpOBOIHOCTh, KOHBEKITHUS,
U3Iy4eHUE), IJIEKTpU3AIMs TeJ, B3aUMOJCUCTBUE 3apsAOB, NEHCTBHUS JIEKTPUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHE MarHUTOB, JICHCTBUE MAarHUTHOTO TIOJIST HA TTPOBOJHHK C
TOKOM, 3JIEKTPOMAarHWTHAasE WHIYKIH) MO0 OMHMCAHUI0 UX XapaKTEPHBIX CBOWCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMIHNX JaHHOE (PU3NICCKOE SBIICHUE;

pacrmo3HaBaTh MPOSIBICHUE M3YyYEHHBIX (PU3NYECKUX SIBICHUH B OKPYXKAIOIIEeM MHUpE, B
TOM 4YHCIIe (U3NYECKUE SIBICHUS B TIPUPOJIE: IOBEPXHOCTHOE HATSHKEHUE W KalMJUIIPHBIC
SBIICHUS B TPUPOJAE, KPUCTALIBI B Tpupojae, usnydenue ConHIa, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, OOpa3oBaHHME pPOCHI, TyMaHa, WHeEs, CHEra, DJJICKTPUUYECKHE SIBICHHUS B
atMocdepe, IIEKTPUUECTBO JKUBBIX OPraHM3MOB, MAarHMUTHOE MOje 3eMiid, Apei( MOI0COB,
pPOJIb MarHUTHOTO TIOJISA IS JKM3HU Ha 3emile, MOJSIPHOS CHUSHUE, NMPU 3TOM IEPEBOJUTH
MPAKTUYECKYIO 3a/1a4y B Y4eOHYIO, BBIJICISITH CYIIIECTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHHUIA,

OIHCHIBATh M3yYEHHBIC CBOWCTBA TeN U (U3MUECKUE SIBICHUS, UCTONB3YS (PU3NUECKUE
BEJIMYMHEI (TeMIiepaTypa, BHYTPEHHSS SHEPTHS, KOJIMYSCTBO TEIUIOTHI, yIeIbHas TEIIIOEMKOCTh
BEIIECTBa, YAeNbHAas TEIUIOTa IUIABIICHUs, yeibHas TEIIoTa MapooOpa3oBaHuUs, yiaeiabHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JEHCTBUS TEIJIOBOM MAaIIUHbI,
OTHOCUTEINIbHAS BIAXHOCTh BO3/yXa, JJCKTPHUUSCKUW 3apsl, CHJIA TOKa, SJIEKTPHUECKOE
HaNpsDKEHUE, COMPOTHUBIICEHHWE MPOBOJHUKA, YIEIbHOE CONMPOTUBJIICHHE BellecTBa, padoTa U
MOIIIHOCTh DJIGKTPUYECKOTO TOKA), MPU OMHCAHUH TPABHIBHO TPAKTOBATh (PH3UUECKHUI CMBICI
HCIOJIb3YEMBIX BEJTMYMH, 0003HAUYECHUS U €UHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (DOPMYIIHI,
CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYI0 BETUYHMHY C APYTMMH BETUYMHAMU, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
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XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBICHHUA M MPOLECCHl, HCIOJIb3Ys
OCHOBHBIC TIOJIO)KEHUSI MOJIEKYJIIPHO-KHUHETHUYECKOH TEOpUU CTPOEHHsS BELIeCTBA, NPUHIIMII
CYNEpIIO3UINH TOoJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsijia, 3akoH Oma s
ydyacTka Leny, 3akoH Jxoyns—JIeHna, 3akoH coXpaHeHus! S3HEPTuu, IPU ITOM J1aBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MATEMATUYECKOE BHIPAKCHHE;

OOBSICHATH (PU3NYECKHE MPOLIECCH U CBOMCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYaIUil
IIPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH NPUYMHHOCIIEICTBEHHBIE CBSI3HU, CTPOUTH
00BsICHEHHE M3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpo Ha 1—2 WM3Y4YEHHBIX CBOMCTBA (PU3MUECKHX
SIBJICHUN, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemwaTb pacu€THble 3agauyd B 2—3 JEWCTBUS, HCIONIB3YS 3aKOHbl U (POpMyIIBL,
CBSI3bIBAIOIIME (DM3MUYECKHE BEIMYMHBI: Ha OCHOBE aHalM3a YCIOBHSA 3aJaydl 3aIlMChIBATh
KpaTKoe YCJIOBHUE, BBIABJIATH HEIOCTATOK JAHHBIX JJIs pEIIeHUs 3a/auM, BbIOMpaTh 3aKOHBI U
dopMyiibl, HeOOXOaUMBIE AJisi €€ pelIeHUs, MPOBOJIUTh PAacdy€Tbl U CPABHUBATh IOJIyYEHHOE
3Ha4YeHUe (PU3NUECKON BETMYMHBI C U3BECTHBIMU JTAHHBIMH;

pacro3HaBaTh IpoOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIH (U3NIECKUX METOOB,
UCMOJb3Yysl ONMCAaHUE MCCIEIOBAHUSA, BBIIEIATH IMPOBEPSeMOEe NPEANON0KEHUE, OLEHUBAThH
IPABUJIBHOCTD MOPsIZIKA IPOBEIEHUS UCCIIEJOBAHMUSL, JIEJIaTh BBIBOIBI;

IIPOBOJIUTH OMBITHI 10 HAOIIOJCHUIO (PU3MUECKUX ABICHUN WM (PU3NYECKUX CBOUCTB TEJ
(KamwIsipHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro oO0ObéMma, TeMIeparypsl,
CKOpOCTH IIpollecca OCTbIBAaHMS M HArpeBaHUs NpU H3IYyYEHUH OT IIBeTa H3JIydaroliein
(moryomaroieil) MOBEPXHOCTH, CKOPOCTh HMCHApEHUs BOABI OT TEMIIEPATYpPbl >KUIKOCTH U
Iomaau €€ IMOBEpXHOCTH, AJIEKTpU3alUs TeJl U B3aUMOJAEHUCTBUE 3JIEKTPUUYECKUX 3apsloB,
B3aMMOJICHCTBHE IIOCTOSHHBIX MAarHUTOB, BHU3yaJlU3allksl MAarHUTHBIX TIOJIEW MOCTOSHHBIX
MarHuTOB, JI€HCTBUS MAarHUTHOTO TOJsl Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBa  3JEKTPOJBUIATENsl  IOCTOSHHOTO  TOKa):  (OpMyJIHpoBaTh  MPOBEpPSIEMbIE
IPENON0XKEeHUs,, cOOMpaTh YCTAHOBKY M3 IpPEUIOKEHHOTro OO0OpYIOBAaHHUS, OMHMCHIBATH XOJ
omnbITa ¥ (POPMYIHPOBATH BHIBOBL;

BBINOJIHATE MpPsIMbIE U3MEPEHHs] TeMIIepaTypbl, OTHOCHTEIbHON BIaKHOCTH BO31YyXa,
CWJIBI TOKa, HANpPSOKEHHs C MCIOJIb30BAaHUEM aHAJIOIOBBIX MPUOOPOB M JATUYHUKOB (PU3HUECKUX
BEJIMYMH, CPAaBHUBATh PE3YyJIbTAaThl U3MEPEHUH ¢ yUETOM 33aHHOM aOCOIIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3MYECKON BEJIWYMHBI OT JIPYroM ¢
UCTOJIb30BAaHUEM MPSIMBIX H3MEpEeHHH (3aBUCHUMOCTb CONPOTHBIIEHUS MPOBOJHUKA OT €ro
JUIMHBI, TUIOIAIN MOMEPEUYHOr0 CEUEHUsl U YAEIbHOIO CONPOTUBIIEHUS BEIIECTBA MPOBOJHMUKA,
CWJIBI TOKa, MAYILErOo Yepe3 IPOBOAHMK, OT HANpPsDKEHHWs HAa MPOBOJHUKE, HCCIEIOBAaHUE
MOCNIEAOBATENbHOIO W MapajyIeIbHOIO  COEJUHEHHH  NMPOBOJHUKOB):  IJIAHUPOBATh
UCClieIoBaHue, COOMPATh YCTAHOBKY M BBIMOJIHATh U3MEPEHHUS, Cielys MPeAIoKEHHOMY IIaHy,
¢ukcupoBaTh pe3yabTaThl MOJTYYEHHOM 3aBUCMMOCTH B BHUAE TaOMUI] U TpaduKOB, JeiaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIeI0BaHUS;

MPOBOAUTH KOCBEHHBIE H3MEpEeHUs (U3MUECKUX BEIUYMH (yAeabHas TeII0EMKOCTh
BEIIECTBA, COMNPOTHUBICHHE MPOBOJHUKA, paboTa M MOIIHOCTh HIIEKTPUYECKOTO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMpATh SKCIIEPUMEHTAJIbHYIO YCTAHOBKY, CIEAys NPeAsIOKeHHOM
UHCTPYKIIUH, U BEIYUCIIATH 3HAUYCHUE BEIUYHHBI;

coOmofaTh NpaBWJa TEXHUKH O€30macHOCTH IMpu pabore ¢ 1ab0OpaTOpHBIM
o0opynoBaHueM;

XapaKTepu30BaTh IPUHIIUIIBI AEUCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMOpOH Ha MX ONMHUCaHHs (B TOM YHCJIE: CHCTEMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HJIEKTPUUYECKOH SHEPIHH, SJIEKTPOOCBETUTEIILHBIE
npuOOpBl, HarpeBaTeNbHBIC 3JICKTPONPHOOPHI (IMPUMEPHI), SICKTPUUECKHE NPEAOXPaHUTEIH,
JJIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOTO TOKAa), MCIOJb3ys 3HaHHUA O CBOWCTBax
¢u3nuecKkux sSBICHUNA U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOHCTBA M H3MEPUTENbHbIE HPHUOOPHI IO
cXeMaM M CXEMaTHYHBIM pPHCYHKaM (OKUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETD,
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TUTPOMETpP, JBUTATEIb BHYTPEHHETO CrOpaHMsl, JIEKTPOCKOIN, PEOCTAT), COCTAaBIISTH CXEMBI
JIEKTPUUECKUX IeNel C MOCIEeIOBATENbHBIM U MapajuleIbHbIM COEIUHEHHUEM 3JEMEHTOB,
pasnuyasi ycJIOBHbIE 0003HAUCHHUS 3JIEMEHTOB JIEKTPUUIECKUX IIeTIeH;

IPUBOAUTH IpPUMEpbl (HaXOoOUTh MHGQOpMALMIO O MNpUMepax) HPAKTUYECKOIo
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWN B MOBCEJIHEBHOW JKU3HH JJIs oOecredeHus 0e301macHOCTH
npu oOpalieHuu ¢ npubopamMM U TEXHHUUECKUMM YCTPOMCTBAMHU, COXPAHEHUs 310pPOBbS U
COOJIIOIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEACHNUS B OKPYKAIOILEH Cpene;

OCYILLIECTBIIATh NMOMCK MH(pOpMaMK (HU3NYECKOTO coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIOUIMXCA 3HAaHUW U NOYTEM CpaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBLIEIATH
UH(POPMALIKIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

HCIOJIb30BaTh IPU BBINOJIHEHWU YYEOHBIX 3aJaHUl HAy4HO-NONYJSPHYIO JIMTEPATypy
(GU3MYeCKOro CcoJepXaHus, CIPaBOYHbIE MaTepualbl, pecypchl ceTu VIHTepHeT, BlaieTh
npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, NMpeoOpa3oBaHMs WHGOpPMAIMK M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYI'YIO;

co3llaBaTh COOCTBEHHBIE THCHMEHHBIE M KpaTKHE YCTHBIE COOOIIEHHs, 0000mast
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM YHUCIIE MyOJINYHO
IPEJCTaBISITh PE3yJIbTaThl IMPOEKTHOM WM HCCIEAOBATEIbCKON J€ATENbHOCTH, IMPU 3TOM
IPaMOTHO HCIOJb30BATh W3YyYCHHbIM MOHATUHHBIA amnmapar Kypca (QU3UKH, CONPOBOXKIATH
BBICTYIUICHHE ITPE3ECHTALNEM;

IPU BBHINOJIHEHUU YYEOHBIX IPOEKTOB M HCCIEIOBAaHUN (PU3NYECKUX IPOLIECCOB
pacnpenensTb 00sI3aHHOCTH B TPYIIIE B COOTBETCTBHH C TIOCTABJICHHBIMH 33Ja4aMH, CICIUTH 3
BBINOJIHEHUEM IUIaHa JIEHCTBUH U KOPPEKTUPOBATh €ro, aJeKBAaTHO OLICHUBAaTh COOCTBEHHBIN
BKJIaJ] B JESTEIbHOCTb I'PYIIbl, BHICTPAUBAaTh KOMMYHHMKAaTUBHOE B3aUMOJICHCTBUE, MPOSIBIISIL
TOTOBHOCTb pa3periath KOH(MIUKTHI.

K koHny oOydenus B 9 kjacce npeiMETHbIE pe3yJibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpakaTbh C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHUH:

UCIOJIb30BaTh IOHATHA: CHUCTeMa OTcuéra, MarepuajbHas TOYKa, TPAEKTOPHUs,
OTHOCHUTEJIbHOCTh MEXaHMYECKOIo JIBWXKEHHUs, Nedopmanus (ympyras, IUIacTHUECKas), TPEHHeE,
LEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPEerpy3KH, LEHTP TSHKECTH, aOCOIOTHO
TBEPJI0€ TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKUE KOJICOaHUs U BOJIHBI,
3BYK, MHQPA3BYK U YJIbTPa3BYK, 3JIEKTPOMAarHUTHBIE BOJIHBI, IIKala 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPhl MCIYCKaHHUs M IMOIJIOUIeHUs, anbda, Oeta- u
ramma-u3J1y4eHus, U30TOIbI, IepHas YHEPreTHKA;

pa3nuyath SIBIEHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE JBUKECHMHE,
PaBHOYCKOPEHHOE MpPSIMOJMHEHHOE JBUXKEHHE, CBOOOJHOE TaJCHHE TeJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBHE Tell, PEaKTUBHOE JBUXKEHME, KoyiebaTelnbHOe
JIBUKEHHE (3aTyxarolle U BbIHYXKICHHbIE KoJieOaHMsI), pPE30HAHC, BOJHOBOE JIBH)KEHUE,
OTpaXEHHE 3BYKA, IPSIMOJMHENHOE PpacHpOCTPAHEHUE, OTPAXKEHHE M IPEIIOMIICHUE CBETa,
MIOJIHOE BHYTPEHHEE OTpak€HUE CBETa, pa3ioXKeHHe Oeloro cBeTa B CIEKTP M CIOKEHUE
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPAaJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JMHENYaToro CreKkTpa H3JIy4eHHs) MO ONHCAHMIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

pacrno3HaBaTh MPOSBIEHUE U3YYEHHBIX (PU3MUECKHX SIBICHHM B OKpYy)KarolleM Mupe (B
TOM 4Hcie (pU3HUECKUe SIBICHUS B IPUPOJIE: IPUIMBHI U OTIUBBL, ABIKeHHE Tu1aHeT CoaHeuyHOU
CHUCTEMBI, PEAKTHBHOE [IBH)KEHUE >KMBBIX OPIaHM3MOB, BOCIPHUATHE 3BYKOB JXHUBOTHBIMU,
3EMJIETPSICEHHUE, CEHCMHUYECKHE BOJIHBI, IIyHAMH, 3XO0, I[BE€Ta TeEJ, ONTHYECKHE SIBICHUS B
npupoje, OHOoJIOTMYecKoe JEeWCTBUE BHIUMOIO, YIbTPAa(UOIETOBOIO U PEHTTEHOBCKOIO
U3IY4YCHUH, EeCTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMHUYECKHE JY4H, pPaJAHOaKTHBHOE
U3IIy4€HUE NPUPOJHBIX MHHEPAJIOB, ACUCTBHE PAaJUOAKTHBHBIX W3IYyYCHHM Ha OPraHHU3M
4eJI0BEKa), IPU 3TOM IEePEBOIUTH MPAKTUUECKYIO 3a/1auy B Y4eOHYIO, BBIACTATH CYIIECTBEHHbBIE
cBoOMCTBa (MpU3HAKHN) (PU3HUECKHUX SBICHHM;
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OIMUCBIBATH HU3YUYCHHBLIC CBOICTBa TEI U (I)I/I3I/I‘-IGCKI/IC SABJICHUSA, UCIIOJIB3Yd (1)H31/II-IGCKI/IC
BEJIMYMHBI (CPEIIHSS 1 MTHOBEHHAsE CKOPOCTh TeJla IPU HEPAaBHOMEPHOM JIBIKECHHUH, YCKOPEHHE,
nepeMeleHue, MyTh, yIJIOBas CKOPOCTb, CHJIA TPEHMSA, CHUJIa YINPYTOCTH, CHJIA TSXKECTH,
YCKOpPEHHE CBOOOIHOTO TMAJCHUs, BEC Tella, MMITYJIbC Tela, MMITYJIbC CHJIBI, MEXaHUYecKas
pa60Ta U MOIIHOCTb, NMOTCHIHAJIbHAA SHCPIruA TCJad, MOAHATOrO0 HaAd MNOBCPXHOCTHIKO 3CMIJIH,
NOTEHIMATIbHAS JHEPTHs CXKATOM TPYKUHBI, KAHETUYECKass SHEPTHsl, IMOJIHAS MeXaHHUYeCKas
SHEpruid, MNEprUod M YacTOTa KOJI€621HPII>'I, AJIMHAa BOJIHBI, T'POMKOCTHL 3BYKa MW BbICOTA TOHA,
CKOpPOCTh CBETa, TOKAa3aTelb TMPEJIOMIICHHS CpPEbl), NMPH ONWCAHHU TPABHIBHO TPAKTOBATh
(1)I/I3I/I‘-IGCKI/Iﬁ CMBICJI UCIIOJIB3YCMbIX BCJIIMYHUH, o0o3HaueHus u CANHUIIbI (I)I/ISI/I‘-IGCKI/IX BCJINYHH,
HAXOJUTh (OPMYIIBI, CBS3BIBAIOIIUE JTaHHYIO (DU3MUECKYIO BEIUYMHY C IPYTHMHU BEITHMYHMHAMH,
CTPOUTH TpapKU U3YUECHHBIX 3aBHCUMOCTEH (PU3NYECKUX BEIHUNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHUE SIBICHUS M TPOIECCHI, UCIOIB3YsS 3aKOH
COXpPAaHCHUA DHEPIrHUH, 3aKOH BCCMUPHOI'O TATOTCHHUS, MPUHOUII CYICPIO3UINWU CHII, IIPHUHIUIL
OTHOCHUTENBHOCTH [ ammies, 3akoHbl HbIOTOHA, 3aKOH COXPAaHCHHS WMIIYJIbCa, 3aKOHBI
OTPAXKCHHSI U TIPESIIOMIICHUSI CBETA, 3aKOHBI COXPAHEHHUS 3apsS0BOTO M MAacCOBOTO YHCEN TPHU
SJICPHBIX PEaKIUsIX, TP 3TOM JIaBaTh CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA W 3alMCHIBATH €TI0
MaTCMaTUYCCKOC BBIPAKCHHUC,

OOBSICHATH (PU3NUECKUE TPOLIECCHl U CBOMCTBA TEJI, B TOM YHCIIC U B KOHTEKCTE CUTYAIHIt
MMPAKTUKOOPHUCHTUPOBAHHOI'O XapaKTEpa: BBIABJIATH NMPUYUHHO-CICACTBCHHLIC CBA3HU, CTPOUTH
00BsICHEHUE M3 2—3 JIOTUYECKUX IIaroB C OMOpPOW Ha 2—3 M3yYCHHBIX CBOMCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THbIC 3a/1a4u (ONMUPAIOIIUECS Ha CHCTEMY U3 2—3 YpaBHEHWH), UCTIONB3Ys
3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE (PU3NUECKUE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3a/1a41
3aMKChIBaTh KPATKOE YCJIOBHE, BBIABIATH HEJOCTAIONIME WM M30BITOYHBIE JaHHBIE, BHIOMPATH
3aKOHbI " Q)OpMyJ'II)I, HCO6XO)II/IMI>IC A pelICHHA, IPOBOAWUTH paCLIéTBI U OULCHUBATH
PEATMCTUYHOCTH MOJTYYSHHOTO 3HaYCHHS PU3NUECKOM BETUYHHBI;

pacrio3HaBaTb HpO6J’ICMBI, KOTOPBIC MOKHO PCIIUTH IIPHU TOMOIIH (1)I/I3I/I‘-I€CKI/IX METOIO0B,
UCTIONB3YSl OMHCAHME WCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE MPEAINONIOKEHHE, OIEHUBATh
MMPaBUJIIBHOCThL TIIOpAAKa TIPOBCACHUA MCCICAOBAHUA, [A€JIaTb BbIBOABI, HWHTCPHPCTUPOBATH
pe3yNnbTaThl HAONIOIEHUH U OTBITOB;

MIPOBOAUTD OIBITHI IO HAOJIOIEHUIO (PU3NUECKUX SBJIECHUN WK (PU3NUECKUX CBOICTB Tel
(u3yueHue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHMsI DHEPTHU, 3aBHUCHUMOCThH MEpHOAa
KoJie0aHUM NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTMTYBI MaJIbIX KoJieOaHUM, MPSIMOJIMHEHHOE paclpoOCTpaHEeHUE CBETa, pa3lioKeHHue 0ernoro
CBETa B CIIEKTP, U3YUYCHHUE CBOWCTB M300paKEHUS B TUIOCKOM 3epKaJie U CBOMCTB M300paXKECHUS
mpeaMeTa B COOMparoiiei THH3e, HA0MI0ACHNE CIUTOIIHBIX U TUHEHYaThIX CIICKTPOB U3ITy4eHUs):
CaMOCTOSITEIIEHO COOMpaTh YCTAHOBKY M3 M30BITOYHOTO HaOOpa 000PYIOBaHMUS, OIMCHIBATH XO]T
OTIBITA M €T0 PEe3yNbTaThl, HOPMYIUPOBATH BHIBOJIHI;

MPOBOANUTH TPU HEOOXOAMMOCTH CEpHUI0 MPSAMBIX H3MEpPEHMH, ONpedeNnsis cpenHee
3HauUEHUE U3MEPSEMON BeIHUUHBI ((POKYCHOE pacCcTOSTHUE cOOUparoleil TMH3bI), 000CHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPHUTEIILHOTO MPUOopa);

MPOBOANTh HCCIICJIOBAHUE 3aBUCUMOCTEH (U3MUYECKUX BEITUYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTb MYTH OT BPEMEHU NPU PAaBHOYCKOPEHHOM JBHKEHHH Oe3
HAYaJIbHOW CKOPOCTH, TMEpuojia KoJNeOaHW MaTeMaTHYeCKOro MAasTHHKA OT JJIUHBI HHTH,
3aBHCUMOCTH yTJIa OTPAKEHHS CBETA OT yIJla MaJCHUS W yIJia MPETOMIICHHS OT yrila MajeHus):
IUTAHUPOBATh UCCIIEOBAHUE, CAMOCTOSITEIBHO COOMPATh YCTAHOBKY, (PUKCHPOBATh PE3yNbTaThl
MOJTYYCHHOW 3aBUCHUMOCTH (DM3MYECKHUX BEIMYUH B BUJC TAOIHIl U rpadUKOB, JEIaTh BBIBOJIBI
o pe3yjibTaTaM UCCJIICIOBAHUA;

MPOBOJIUTh KOCBEHHBIC W3MepeHHs (U3NYECKUX BEIMYUH (CPEIHss CKOPOCTh U
YCKOpEHUE Tella TpU PABHOYCKOPEHHOM [IBWXKEHUH, YCKOpEHHWE CBOOOJHOTO TAaJICHUs,
KECTKOCTh MPYKUHBI, KOADOUITUSHT TPEHHs CKOIBKEHHsI, MEXaHHYecKasi paboTa U MOIIHOCTb,
qaCToTa U NCpUuo] KOJI€63.HI/II\/'I MAaTCMaTUYCCKOro U MpPy>XUHHOI'0 MAsITHUKOB, OINITUYCCKAs CUJIa
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coOuparonied  JTUH3BI, PATUOAKTUBHBIA  (OH): TMJIAHMPOBATH  H3MEPEHHUs, COOUpPATh
9KCHEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHSITH U3MEPEHUs, clenysl IPeasI0KeHHON HHCTPYKLIUH,
BBIYUCIIATH 3HAUEHUE BETMYMHBI U aHAJTU3UPOBAThH MOJIyUYECHHBIC PE3yIbTaThl C YIETOM 3aJaHHOM
HOTPEIIHOCTH U3MEPEHUI;

coOmogaTh TMpaBWia TEXHUKUM Oe30MacHOCTH mpu  pabore ¢ 1abOpaTOpHBIM
00opyI0BaHNEM;

pa3nuyaTh OCHOBHBIC MPU3HAKU U3yYCHHBIX (PU3NUYECKUX MOJENCH: MaTepuanbHas TOUKa,
abCOoJIIOTHO TBEPJIOE TEJI0, TOUECUHBIM UCTOUHHK CBETA, JIy4, TOHKAs JMH34a, IUIaHeTapHas MOJEIb
aToMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO $1/1pa;

XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3yYEHHBIX PHUOOPOB M TEXHUUYECKUX YCTPOICTB
C OMOpoil Ha WX ONMUCAHHA (B TOM 4YHCIE: CHHIOMETP, JATYUKU TOJOKEHUS, PACCTOSHUS U
YCKOPEHHUs, paKera, 5XO0JI0T, OYKH, Iepuckor, ¢oroamnmnapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONB3ys 3HAHHS O CBOMCTBAX (DU3MYECKHX
SBJICHUH U HEOOXOAMMbIE (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJB30BATh CXEMBl U CXEMATUYHbIE PUCYHKH H3YyYEHHBIX TEXHHUYECKUX YCTPOWCTB,
U3MEPUTENIbHBIX TMPUOOPOB M TEXHOJOIMUYECKMX IPOLIECCOB MpPHU PEUIeHHH YydeOHO-
NPAaKTUYECKHUX 3a/1a4, ONTHYECKUE CXEMBI JJISl IOCTPOCHUS U300paKeHUI B TUIOCKOM 3epKajie U
cobuparoniei JIMH3e;

OPUBOANTH TpHUMEPHl (HaXOOUTh HH(OpPMAIMIO O TpUMepax) MNPAKTUIECKOTO
UCIOJIb30BaHUS (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs olecredeHus 0e30MacHOCTH
npu OOpalieHnu C MpuOOpaMM W TEXHHUYECKUMH YCTPOHMCTBAMH, COXpPAHEHHUS 30POBbI U
COOJIIOJIEHHSI HOPM 3KOJIOI'MYECKOI'0 TIOBEICHUS B OKpY Kalollel cpesie;

OCYIIECTBIISITh TOUCK HWHpopManuu (U3NYECKOTO coaepkaHusi B MHTepHere,
CaMOCTOSITENIbHO ~ (OPMYNIMPYsS  TOHUCKOBBI  3ampoc, HAXOMUThb IYTH  ONpe/eleHus
JIOCTOBEPHOCTH TOJYYCHHOW MH(POPMAIIMU Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJHUTEITBHBIX
UCTOYHUKOB,;

WCTIOJIB30BATh TNPH BHINMOJHEHUH YYEOHBIX 33aJaHWi HAYYHO-TIOMYJISAPHYIO JINTEPATypy
(Gu3nUecKoro cojepXaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHus HH(OpPMALMKM W3 OAHOM 3HAKOBOM
CHCTEMBI B JIPYT'YIO;

co3llaBaTh COOCTBEHHBIC MMMCHMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMAILIUU U3
HECKOJIbKUX HCTOYHMKOB (DU3MUECKOrO CoJepKaHMs, MyOIUYHO MpPEACTaBIATh PEe3yJbTaThl
NPOEKTHOH WJIM HCCIIEIOBATENBCKON JIEATENbHOCTH, IPH O3TOM TPAaMOTHO HCIOJIb30BATh
U3y4eHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONMPOBOXKIATh BHICTYIUIEHUE
npe3eHTalnuen ¢ ydéToM 0COOEHHOCTEN ayIuTOpPUN CBEPCTHUKOB.
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TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
No | HaumenoBanue pazgenoB u  TeMm | KomnuecTBo yacoB OnektpoHHble  (mHQpoBBIE) 00pazoBaTENbHBIC
/Tl | IPOTrpaMMbl Bcero KonTponbubie [TpakTuueckue pecypcbl
paboThI paboThI
Pasnen 1. ®usnka u €€ posiab B NO3HAHUU OKPY)KAIOIIEr0 MUpa
1.1 | ®usnka - HayKa 0 IPUPOE 2 bubmuoreka [{OK https://m.edsoo.ru/7f416194
1.2 | ®uznueckue BEJIMYNHbI 2 1 bubnmoreka [{OK https://m.edsoo.ru/7f416194
1.3 | EcTrecTBeHHOHAYYHBII Mmeron | 2 1 bu6muoreka LIOK https://m.edsoo.ru/7f416194
MTO3HAHUS
Wroro no pazneny 6
Pasnen 2. IlepBoHayvanbHble CBEIEHMS O CTPOEHUH BELIECTBA
2.1 | CrpoeHue BeniecTBa 1 bu6mmoreka L{OK https://m.edsoo.ru/7f416194
2.2 | JIBmKeHHe U B3aUMO/JICUCTBUE | 2 1 bubnmnoreka LHOK https://m.edsoo.ru/7f416194
YACTHI] BEIIECTBA
2.3 | ArperaTHble COCTOSIHUSI BEIIECTBa 2 bubanoreka [{OK https://m.edsoo.ru/7f416194
Wroro no pazueny 5
Pasnen 3. JIBuwxkeHue v B3aUMOJICHCTBUE TET
3.1 | MexaHn4eckoe JIBIKCHHE 3 bubnuoteka [{OK https://m.edsoo.ru/7f416194
3.2 | Unepuus, macca, IOTHOCTh 4 1 bubnmnoreka [{OK https://m.edsoo.ru/7f416194
3.3 | Cuina. Buas! cuin 14 1 2 bubmuoteka LIOK https://m.edsoo.ru/7f416194
Wroro no pasneny 21
Pasznen 4. JlaBnenue TBEPABIX TeN, )KUJIKOCTEN U Ta30B
4.1 | Hasnenme. Ilepemawa  nmaBienus | 3 bubnuoteka [{OK https://m.edsoo.ru/7f416194
TBEPABIMU T€NIAMU, KUAKOCTAMU U
razamu
4.2 | laBneHue KUAKOCTH 5 bubmuoteka LIOK https://m.edsoo.ru/7f416194
4.3 | ATmMochepHOe 1aBIeHHE 6 bubnuoteka [{OK https://m.edsoo.ru/7f416194
4.4 | [deiictBue >KMIKOCTH U Ta3a Ha |7 1 3 bu6muoreka L{OK https://m.edsoo.ru/7t416194
MOTPYKEHHOE B HUX TEJIO
Wroro no pazneny 21
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Pazgen 5. Pabora u MomHOCTh. DHEpPrus

5.1 | Pabora 1 MOIIIHOCTE

bubnmoreka [{OK https://m.edsoo.ru/7f416194

5.2 | IlpocThie MEXaHU3MBbI

bubnmnoreka [{OK https://m.edsoo.ru/7f416194

5.3 | MexaHu4eckasi SHEPTUs

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

Uroro no pazneny

\9)

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB IIO

ITPOTPAMME

N || =KW

o]
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8 KIIACC

Ne HaumeHnoBanue pa3ziesioB u TeM OIpOrpaMMbl KomnmuecTBo yacoB DIIEKTPOHHBIE (mudpoBsie)
/1 Bcero | KonTposibhbie [IpakTnueckue 00pasoBaTebHBIC PECYPCHI
paboThI paboThI

Paznen 1. TemnoBrle sBiIeHUS

1.1 CrtpoeHue u cBOWCTBA BeLlECTBA 7 bubnuotexa HOK
https://m.edsoo.ru/7f4181ce

1.2 | TenuoBble MPOLIECCHI 21 1 5 bubnuotexa HOK
https://m.edsoo.ru/7t4181ce

Hroro no pazneny 28

Paznen 2. DnexTpuyeckrue U MarHUTHBIC SIBJICHHS

2.1 DJIeKTpUYECKUE 3apsnbl. 3apspKeHHblE Tena u | 7 1 bubnmnoreka HOK

WX B3aUMO/ICHCTBUE https://m.edsoo.ru/7f4181ce

2.2 IToCTOAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 bubnmnoreka HOK
https://m.edsoo.ru/7f4181ce

2.3 MarauTHbIe SBICHUS 6 1 1.5 bubnuoreka HOK
https://m.edsoo.ru/7f4181ce

2.4 DJIEKTpOMarHuTHasE WHIYKLIHS 4 bubnuoreka LHOK
https://m.edsoo.ru/7f4181ce

Wroro no pazpeny 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME | 68 3 14.5
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9 KIIACC

Ne HaumenoBanue pas3znenon u teMm | KonnuecTBo yacoB OnexTpoHHbIe (IU(POBBIE) 00pa3oBaTeIbHBIC
/0 | IpOorpaMMsl Bcero | KontponbsHbie [IpakTuueckue pecypcesl
paboThI paboThI
Pa3nen 1. Mexanuueckue BJICHUA
1.1 Mexannueckoe JBMXKEHHE U crocobbl ero | 10 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
OIUCaHMSI
1.2 B3aumoneiictBue ten 20 1 3 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPaHEHUs 10 3 bu6mmoreka LIOK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3nen 2. Mexannueckue KojaebaHus U BOJIHbI
2.1 MexaHunueckue KojaeOaHus 7 3 bu6imoreka LIOK https://m.edsoo.ru/7f41a4a6
2.2 MexaHnuecKkne BOJIHBI. 3BYK 8 1 3 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
Wroro no pazpeny 15
Paznen 3. DnekTpoMarHuTHOE MOJI€ U 3JEKTPOMAarHUTHBIE BOJHBI
3.1 DNeKTpOMarHUTHOE nojue ulb6 2 bubnuoreka LIOK https://m.edsoo.ru/7f41a4a6
3JIEKTPOMArHUTHBIE BOJHbI
Wroro no pazueny 6
Pasznen 4. CBeTOBELIE SIBJIEHUSA
4.1 3aKOHBI pacCIpOCTPAHEHHUs CBETA 6 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
4.2 JIuH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 bub6nmoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Paznosxenue 6enoro cBeta B CIIEKTP 3 2 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
Wtoro no pazneny 15
Pasnen 5. KBantoBbIe SBIEHUS
5.1 VcnyckaHue 1 NOrJonIeHHe CBETa aTOMOM 4 1 bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
5.2 CtpoeHune aTOMHOrO siipa 6 1 bubnnoreka [{OK https://m.edsoo.ru/7f41a4a6
5.3 S nepuble peakiuu 7 1 bubnuoteka [{OK https://m.edsoo.ru/7f41a4a6
Wroro no pasneny 17
Paznen 6. IloBTOpUTEIHLHO-00001AI0OIIMIA MOTYITb
6.1 \ [ToBTOpenue u 00001IeHNEe coaepxkaHusl Kypca Gpu3uku 3a 7-9 kiacc 9 \ 2 \ bubnuoreka [{OK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 |27 |
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I[TOYPOYHOE ITNTAHMPOBAHUWE

7 KIIACC
Ne Tema ypoxka KosmyecTBo yacoB DNEeKTpOHHBIE IUPPOBBIE
n/m Bcero Konrponsnsie | [IpakTrueckue | 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboThI
1 @du3nka — Hayka o npupoje. SBIeHNs IpUupoabl 1 bubmmoreka [IOK
2 du3ndecKkue IBICHUS 1 bu6mmoreka [IOK
3 Pu3nyecKue BEIMYHUHBI U UX H3MEPEHUE 1 bubmmoreka [IOK
4 VYpoxk-uccienopanue "M3mepenue temmepaTypbl mnpu nomouy | 1 1 bubmuorexa [JOK
KHUJIKOCTHOTO TEPMOMETpA U JJaTUMKa TeMIEepaTypbl"”
5 MeTtoasl HayyHOrO Mo3HaHus. Onucanue U3NYecKux siBieHui ¢ | 1 bu6mmoreka [JOK
TIOMOIIIBIO MOJIeIICH https://m.edsoo.ru/ff09f72a
6 VYpok-uccnenoanue "lIpoBepka rumoTesbl: AanbHOCTh MoJETa | 1 1 bubnunoreka [JOK
1iapuKa, MyHEHHOrO0 TOPU30HTAIBHO, TeM OoJiblle, YyeM OoJblie
BBICOTA MMycKa"
7 Ctpoenne BemiectBa. OTBITHI, JOKa3bIBAOIIUME JUCKpeTHOE | 1 bu6mmoreka [IOK
CTPOEHHE BEILLIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>xeHne 4acTHIl BEIISCTBA 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e
9 VYpok-uccinenoBanne «OmbITEI 1O HAOMIOJEHUIO TerioBoro | 1 1 bubnmnoreka [JOK
paciipeHus ra30B»
10 ArperaTHble COCTOSIHMSI BELLIECTBA 1 bubnuoreka [IOK
11 OcoOeHHOCTH arperaTHblX COCTOSIHMM Bojbl. OOoOmeHue o | 1 bubnnoreka [JOK
pasaeny «llepBoHauasbHBIE CBEICHNS O CTPOCHHUH BELIECTBA» https://m.edsoo.ru/ff0a0378
12 Mexannyeckoe JBHKEHHE. PaBHOMepHOe W HepaBHOMepHoe | 1 bubnnoreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0a05c6
13 Cxopocts. EqunuIer ckopoctu 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer iyt ¥ BpeMeHU IBUKECHUS 1 bubmuoreka [IOK
https://m.edsoo.ru/ff0a0ae4
15 HNuepuus. Macca — Mepa HHEPTHOCTH TEN 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0a0c10
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16 IImorHOCTE BemiecTBa. Pacuer Macchl M 0o0OBeEMa Teja IO €ro bu6mmoreka [IOK
IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabora «OrnpeaesneHne MI0THOCTA TBEPOTO TEJIay bubnuorexa [JOK
18 Pemrenue 3agad mo teMe "IlmoTHOCTE BeniecTna" bubanoreka HOK
https://m.edsoo.ru/ff0al23c
19 Cwia kak XapakTepucTuka B3aumojenctBus Tten. Cuna bubmuorexa [JOK
ynpyroctd. 3akoH ['yka
20 JlaGopaTopHass pabora «M3yueHue 3aBUCHMOCTH pPaCTSKEHUS bubmuorexa [JOK
(mehopmanyu) Ipy>KMHBI OT TPHIIOKEHHOMW CHITBDY
21 SBnenune Tarorenus. Cuja TSHKECTH bu6mmoreka [IOK
22 CBs13p MEXKy CUJION TsDKECTU U Maccol Tena. Bec tena. Pemenue bubnnorexa [JOK
3aga4 no treMe "Cuna Tsoxecta" https://m.edsoo.ru/ff0al778
23 Cuma  TspKecTH  Ha  JApyrux  miaHerax.  Dusuyeckue bubnuorexa [JOK
XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0al502
24 N3amepenue cun. JJlunamomerp bubnnoreka [HOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubmuorexa [JOK
https://m.edsoo.ru/ff0al778
26 CnoxxeHue [BYX CHJI, HalpaBiI€HHBIX @O OJHOM MpPsSMOM. bu6mmoreka [IOK
PaBHoOzelcTByIOIIAs CHII https://m.edsoo.ru/ff0ala70
27 Pemenue 3anay no teme "PaBHozelcTBytomas cui' bubnuoreka [IOK
28 Cuna TpeHus u e€ BuAbl. TpeHue B MpUPOIC U TEXHUKE bubnuotexa [JOK
https://m.edsoo.ru/ff0alb9c
29 JlabopaTopHas pabora «M3yueHue 3aBUCUMOCTH CHJIBI TPEHUS bubnuotexa [JOK
CKOJIBXKCHUS OT CHJIbI JABJICHUSA M XapaKTepa CONPUKACAIOLIUXCS https://m.edsoo.ru/ff0alcc8
ITOBEPXHOCTEN
30 Pemenue 3aad Ha onpeneneHre paBHOACHCTBYIOIIEN CHJIbI bubnnoreka [JOK
31 Pemenne 3amau mo Temam: «Bec Temay, «I'paduueckoe bubnuoreka [IOK
n3o0paxenue cumy, «Cuibly, «PaBHOJECTBYIOMIAs CHII» https://m.edsoo.ru/ff0alde0
32 KontponbsHast pabora mo temam: «MexaHHYECKOE JBHKCHHUEN, bubnuoreka [IOK

«Macca, mioTHOCTBY, «Bec Tenay, «'paduueckoe n3oOpakeHHE
cry, «Cuibh»y
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33 JHanenue. CriocoObl yMEHBITICHUS U YBEIIMUCHUS JIaBJICHUS bubnmuorexa [JOK
https://m.edsoo.ru/ff0a20a6

34 JlaBieHne Ta3a. 3aBHCHUMOCTH JaBIICHHS Ta3a OT 0O0BEMa, bu6mmoreka [IOK
TEMIEPATYPbI https://m.edsoo.ru/ff0a2376

35 [lepenaua naBneHus TBEPABIMU TEJIAMHU, KHIKOCTSIMH U Ta3amu. bubnmoreka [JOK
3akoHn [lackains https://m.edsoo.ru/ff0a25b0

36 JlaBiieHME B KUAKOCTH W Ta3e, BBI3BAHHOE JCHCTBUEM CHJIbI bubnmoreka [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3amau no teme «/laBieHue B KUIKOCTH M rase. 3aKOH bubnmoreka [JOK
ITackassi» https://m.edsoo.ru/ff0a2826

38 Coobmaromuecst cocyabl bubnuorexa [JOK
https://m.edsoo.ru/ff0a2970

39 IMuppaBnuueckuii mpecc bubnuorexa [JOK
https://m.edsoo.ru/ff0a3136

40 Manometpsl. [lopiiiHeBoO )KUIKOCTHBIN HACOC bubnuorexa [JOK

41 ATtMmocdepa 3eMiu 1 IPUUUHBI €€ CYLECTBOBAHUS bubnnorexa [HOK
https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3nyxa. AtmochepHOe naBieHne bubnnorexa [JOK
https://m.edsoo.ru/ff0a2b5a

43 N3mepenne armocdeproro nasnenus. OnbiT Toppudenin bubnuotexa [JOK
https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTh aTMOC(EPHOrO JaBJICHUS OT BBICOTHI HaJl YPOBHEM bubnuotexa [JOK
MOpst https://m.edsoo.ru/ffO0a2fc4

45 Bapomerp-anepous. ATmocdepHOe maBiIeHHWE HaA Pa3TUYHBIX bubnuotexa [JOK
BBICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau mo reme " AtmocdepHoe napiexue"” bubnuorexa [JOK

47 JlelicTBHE JKHIKOCTH M Tra3a Ha IIOIPYXKEHHOE B HHUX TeEJO. bubnuoreka [IOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276

48 JlabopaTopHass pabota «OmpeneneHne BBITAIKUBAIOMICH CHITBI, bubnuorexa [JOK
JICHCTBYIOLIEH HA TEJIO, OTPYKEHHOE B )KUIAKOCTD) https://m.edsoo.ru/ff0a33fc

49 JlabopaTopHass pabota mo Teme «MccnemoBaHue 3aBUCHMOCTH bubnuorexa [JOK

B€Ca TC€jIa B BOJC OT 00BEMa HOI‘py}KeHHOI‘/JI B XKHMIKOCTbh YaCTHU
TE1a»

https://m.edsoo.ru/ff0a3514
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50 [ImaBanue Ten bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3a96

51 JlaGopaTopHnas pabora "KoHcTpympoBaHuMe apeomeTpa WU 1 bubmuorexa [JOK
KOHCTPYMPOBAHHUE JIOJIKU U OTIpeJIeIeHUE €€ rpy30n0 I bEMHOCTH "

52 Peenue 3a/1a4 o TeMaM: «[1naBanue CY/IOB. bubnmoreka [JOK
BosnyxomnaBanue», «/laBieHue TBEpAbIX TeN, XUIKOCTEH U https://m.edsoo.ru/ff0a3654
ra3oB»

53 KontponbHas pabGota mo Teme «JlaBineHue TBEpABIX TelI, bubmuorexa [JOK
JKUIKOCTEH U Ta30By

54 Mexanunyeckas padbora bubnuoreka [JOK

https://m.edsoo.ru/ff0a3{82

55 Mouaocts. EauHUIBEI MOIITHOCTH bu6mmoreka [IOK

https://m.edsoo.ru/ff0a3{82

56 VYpok-uccnenopanue "Pacy€ér MOIIHOCTH, pPa3BUBAaEMOil Ipu 1 bubnnoreka [JOK
1nobEME 1o JectHuue"

57 [IpocTteie Mexanu3Mmbl. Peruar. PaBHoBecue cuil Ha pelyare bubnnoreka [JOK

58 Poruarm B TexHuke, ObiTy M mpupone. JlabopatopHas paboTa 0.5 bubnunoreka [JOK
«HccnenoBanue ycaoBHil paBHOBECHSI pbluara https://m.edsoo.ru/ff0a478e

59 Pemenue 3ana4 no Teme «Y CIOBUSI paBHOBECHUS PblYara bubnnoreka [JOK

https://m.edsoo.ru/ff0a48a6

60 Koadduunent noneznoro neictBust Mexanusma. JlaboparopHas 0.5 bubnuoreka [IOK
pabora «3mepenne KI1Jl HakTOHHOMN MITIOCKOCTH

61 Pemenue 3agau mo teme "Pabora, momuocts, KITJ[" bu6mmoreka [JOK

https://m.edsoo.ru/ff0a4c48

62 Mexannueckass dHeprus. KuHermdeckas ¥ IOTEHUUAJIbHAs bubnuoreka [IOK
SHEprus https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTrun bubnmnoreka [JOK

https://m.edsoo.ru/ff0a4360

64 VYPpok-3KCIIepUMEHT Mo TeMe "DKCIEePUMEHTAIbHOE OMpeIeIeHUe 1 bubnmorexa [JOK
W3MEHEHUs KWHETHYECKOW W TOTEHIMAJbHON »HEPTUU MpH
CKATBIBAHMHM T€JIa IO HAKJIOHHOM MJIOCKOCTH"

65 KonTtposnbHas pabota no teme «PaboTa 1 MOITHOCTb. DHEPTHUS» bubnmoreka [IOK
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66 PesepBubIii ypok. Pabora ¢ Tekcramm mo teme "Mexanudeckoe | 1 bubnuoteka HOK
JBIKeHue" https://m.edsoo.ru/ffO0adee6

67 PesepBubIii  ypok. Pabora ¢ Ttexcramu mo Tteme "laBienue | 1 bubnuoTeka HOK
TBEPBIX TEJ, KUAKOCTEN U ra3oB" https://m.edsoo.ru/ff0a4ffe

68 PesepBHbIii  ypok. Pabora ¢ Tekctamm mo Teme "PaGora. | 1 bubnmoreka [JOK
MouHocTb. JHeprus"”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KIIACC

Ne Tema ypoxka KonnyecTBo yacos DNEeKTPOHHBIE uupoBbIe
/1 Bcero Konrponsnsie | [IpakTrueckue | 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboThI
1 OCHOBHBIE MOJIOKEHUSI MOJICKYJISIPHO-KHHETUYECKOW Teopuu u | 1 bubmuorexa [JOK
UX OIBITHBIE TOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB M MOJICKYJT 1 bubnuorexa [JOK
3 Mopenu TBEPAOTO, >KUIAKOIO W Ta3000pa3HOro coctosHui | 1 bubnmoreka [JOK
BelecTBa https://m.edsoo.ru/ff0a540e
4 OObsicHeHHe CBOWCTB TBEPAOIrO, JKUIKOTO M TazooOpasHoro | 1 bu6mmoreka [IOK
COCTOSIHMM BEIlECTBA HA OCHOBE IIOJIOXKCHUH MOJIEKYJISIPHO-
KHHETUYECKOUN Teopuu
5 Kpucraimnmaeckue u amopdHbIC Tena 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KamWUBIPHOCTh. [loBepXHOCTHOE HATSHKEHHUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5530
7 TernnoBoe pacuIMpeHne U CKATUE 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIUIOBOTO | 1 bubnuorexa [JOK
JBUKCHMSI YACTHI]
9 Buytpennsas oHeprua. CnocoObl u3MeHEHUs BHyTpeHHeil | 1 bubnnoreka [JOK
SHEPIUU https://m.edsoo.ru/ff0a5c60
10 Buns! Tenionepenaun 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepenuus "lIpakTHueckoe MCIOIb30BaHME TEIUIOBBIX | 1 1 bubnuoreka [IOK
CBOMCTB BEIIECTB M MATEPUAJIOB B LEJISIX IHEprocoOepexeHus " https://m.edsoo.ru/ff0a65c0
12 KoanuectBo TemIoTel. Y AenbHas TEINIOEMKOCTh 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976
13 VYpaBHenue TtermioBoro Oamanca. TemnooOmMeH u Temosoe | 1 bubnuoreka [IOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JIaGoparopnas pabora "HccnenoBanue siBieHus TerioooMena | 1 1 bubnuoreka [IOK
IIpY CMEUIMBAaHUH XOJIOAHOM U ropsiueil Bobl" https://m.edsoo.ru/ff0a6a98
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15 Pacuer konmvecTBa TETUIOTHI, HEOOXOIUMOTO JISI HArpeBaHUS bu6mmoreka [IOK
TEJIa U BBLIEISIEMOI0 UM IIPU OXJIAXKICHUU

16 JlabGopaTopHas paborta "OmnpeneneHue yaeIbHOW TEIIOEMKOCTH bubmuorexa [JOK
BenecTna"” https://m.edsoo.ru/ff0a6bb0

17 OHeprus ToIMBAa. Y IeibHasl TENJI0Ta CTOPAHUS bubmmoreka [IOK

https://m.edsoo.ru/ff0a7b5a

18 [InaBnenue U OTBEpACBAaHUE KPUCTAUIMYECKHUX TEI. Y IEIbHas bubmumorexa [IOK
TEIUIOTA IJIABJICHUS https://m.edsoo.ru/ff0a71d2

19 Jlaboparopuass paborta "OmpeneireHue YACIbHON TEIJIOTHI bubnmoreka [JOK
IUIaBJIeHUs Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooOpazoBanue u KoHAeHCanus. Vicnapenue bubnuorexa [JOK

https://m.edsoo.ru/ff0a740c

21 Kunenue. Y aenpHas temnora napooOpa3zoBaHUs U KOHACHCALIUU. bubnnorexa [HOK
3aBHCHUMOCTh ~ TEMIIEpaTypbl KHIEHHS OT aTMochepHOoro https://m.edsoo.ru/ff0a786¢
JTaBJICHUS

22 Bnaxnoctes Bo3nyxa. JlaGopartopnas pabora "OmnpeneneHue bubnunoreka [JOK
OTHOCHUTEJILHOM BJIAXKHOCTH Bo3ayxa" https://m.edsoo.ru/ff0a7628

23 Pemenue 3a1a4 Ha onpe/iesieHUe BIaKHOCTH BO3yXa bubnnoreka [JOK

24 [Tpunnunsl paboTsl TerioBbix asurareneil. IlapoBas TypOuHa. bubnnoreka [JOK
JlBurarenab BHYTPEHHETO CrOpaHus

25 KIIJI tennmoBoro aBurarens. TemiaoBble ABUTaTeId M 3allHTa bu6mmoreka [JOK
OKpy’Karolel cpesibl https://m.edsoo.ru/ff0a7c7c

26 3aKOH COXpAaHEHUS M MPEBpAlllEHUs] DHEPrMM B TEIUIOBBIX bubnuoreka [IOK
rpoleccax

27 ITonrotoBka K KOHTpOJIbHOM pabGore mo Teme "TemsoBble bubnuoreka [IOK
siBJIeHUs1. lI3MeHenue arperaTHbIX COCTOSIHMN BenjecTa" https://m.edsoo.ru/ff0a83{2

28 KontponbHas pabora no teme "TerioBsle siBienHus. M3menenue bubnuoreka [IOK
arperatHbIX COCTOSIHUH BemiecTra' https://m.edsoo.ru/ff0a86ae

29 Dnekrpusanus Ten. [[Ba posia aIeKTpUUecKuX 3apsiioB bubnmnoreka [JOK

30 VYpok-uccnenoanue "DnekTpuzanus TeA HHAYKIUEH U MpU bubnmoreka [JOK
CONPUKOCHOBEHHUH "

31 B3aumMopeiicTBue 3apsskeHHbIX Tell. 3akoH Kynona bubnmoreka [JOK

https://m.edsoo.ru/ff0a87e4
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32 DnekTpuyeckoe nojie. HampseHHOCTh 3JIEKTPUYECKOTO IOJIS. bubnmuorexa [JOK
[TpuHIMI cynepno3uum 3JIEKTPUUECKUX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocutenu »5ekTpuyeckux 3apsioB. DJEMEHTapHBIM  3aps. bubmuorexa [JOK
CrtpoeHue atoma
34 [IpoBoHMKH u JUBJIEKTPUKH. 3akoH COXpaHEHUS bubnmoreka [JOK
AJIEKTPUIECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha TNpPUMEHEHHE CBOMCTB DJIEKTPUUECKHUX bubnmoreka [JOK
3aps/ioB https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUYECKUM TOK, YCIOBUSI €ro CcyliecTBoBaHus. McTouHuku bubnmoreka [JOK
AJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JlelicTBUSA AIEKTPUUYECKOTO TOKA bubnuorexa [JOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccnenoanue "JlelicTBHE SJIEKTPUUECKOrO0 TIOJIA HA 1 bubnuorexa [JOK
MPOBOJHUKHU U JUAJIEKTPUKHU"
39 DNEeKTPUYECKUM TOK B METAJIJIaX, )KUJIKOCTSAX U ra3ax bubnuorexa [JOK
https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYeCcKas 1elb U €€ COCTaBHbIC YACTU bu6mmoreka [IOK
41 Cuna  Toka. Jlaboparopnas pabora  "U3mepenue wu 0.5 bubnuorexa [JOK
peryaupoBaHue CHIIbI TOKa" https://m.edsoo.ru/ff0a8bd6
42 OnexkTpuueckoe HampsbkeHue. BonbTmerp.  JlaGopaTtopHas 0.5 bubnnoreka [JOK
pabota "M3MepeHue U peryaiupoBaHue HanpsikeHus" https://m.edsoo.ru/ff0a%14
43 ComnpoTUBICHHE  MPOBOJHHUKA.  YJCIBbHOE  COMPOTUBIICHUE bubnuotexa [JOK
BEILECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas ~ pabGota  "3aBUCHMMOCTb  DJIEKTPUUYECKOTO 1 bubnuotexa [JOK
CONPOTUBJICHHUS] IPOBOAHMKA OT €ro JUIMHBI, IUIOLIAIU https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeUYeHusl U Marepuana”
45 3aBUCHMOCTh CHJIBI TOKa OT HampsbkeHus. 3akoH Oma and bu6mmoreka [JOK
y4acTKa [enu https://m.edsoo.ru/ff0aad44a
46 JlaboparopHast pabota "VccnenoBanue 3aBUCUMOCTH CUJTBI TOKA, 1 bubnmorexa [JOK
UIYHIero uepe3 pe3UCTop, OT CONPOTHBJIEHHS pe3ucTopa M https://m.edsoo.ru/ff0aa04e
HanpspKEHUs Ha pe3ucrope”
47 IlocnenoBarenbHOE U NapalIeIbHOE COEIMHEHUS IPOBOIHUKOB bubnnoreka [JOK
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48 JlabopaTopnass  pabora "IIpoBepka mpaBWiIa  CIOXKEHUS 1 bubnmuorexa [JOK
HalpsDKEHUH TOpU  IIOCIIEOBATEIbHOM  COEIMHEHUU  JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”

49 JlaboparopHuast pabota "[IpoBepka mpaBuia JUisl CHIIBI TOKA MPU 1 bubnmoreka [JOK
MapajyIeIbHOM COSIMHEHUHU PE3UCTOPOB" https://m.edsoo.ru/ffOaadle

50 Pemienue 3amay Ha mpuMeHeHue 3akoHa Oma Il pa3IM4HOrO bu6mmoreka [JOK
COEJIMHEHUS IPOBOJIHUKOB https://m.edsoo.ru/ffO0aaf8a

51 PaboTta m MOIIHOCTH 3JEKTPUYECKOTO TOKa. 3akoH JIkoyis- bubmuorexa [JOK
Jlenna https://m.edsoo.ru/ff0ab124

52 JlaGopaTopHas pabora "OmpeneneHne padOThl U MOIIHOCTH 1 bubnuoreka [JOK
AJIEKTPUYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0

53 DNeKTpUUECKUE e U MOTPEOUTENTH IIEKTPUIECKON SHEPTUU B bubnunoreka [JOK
op1Ty. KOopoTKoe 3aMbIkaHme https://m.edsoo.ru/ff0ab660

54 [ToaroroBka K KOHTPOJIbHOHM pabore mo TeMe "DIeKTpUdYecKue bubnnoreka [JOK
3apsibl. 3apshHKEHHBIE Tella U uX B3auMojeicTBus. [locTosHHBIN https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKUM TOK"

55 Kontponbaas pabGota mno Tteme "DIEKTPUUECKHE 3apsibl. bubnuorexa [JOK
3apspkeHHbIe Tella U uX B3auMojehcTBus. [locTosHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUUYCCKUN TOK"

56 ITocTosiHHBIE MATrHUTBI, UX B3AUMOJECHCTBUE bubnnoreka [JOK

57 VYpok-uccnenosanue "M3ydeHue nosen mocTOSIHHbIX MarHuToB" 1 bubnnoreka [JOK

https://m.edsoo.ru/ff0ac3d0

58 MarnauTHOe 1osie. MaraHuTHoe 1noJjie 3eMJId U €ro 3Ha4eHue s bubmuorexa [JOK
KU3HH Ha 3eMIie https://m.edsoo.ru/ff0acOba

59 OneiTr  Opcrena. MarHuTHOe TMOJ€  ANEKTPUYECKOTO  TOKA bubnnoreka [JOK
MarauTHoe 1nose KaTymku ¢ TOKOM https://m.edsoo.ru/ff0ac1d2

60 [IpumeHeHHe »HIIeKTpOMarHuTOoB B TexHUKe. JlabopaTopHas 0.5 bubnuoreka [IOK
pabora "VM3ydeHue neicTBUS MATHUTHOTO TOJISE HA TIPOBOJIHUK C https://m.edsoo.ru/ff0ac74a
TOKOM"

61 ONeKTpoJBHUrareNb  MOCTOSSHHOTO  TokKa.  Mcmonb3oBaHue bubnnoreka [JOK

JIIEKTPOJBUTATENCH B TEXHHYECKUX YCTPOWCTBAX U Ha
Tpancropre. JlaGoparopuas pabora "KoHcTpympoBanme u
n3y4yeHue paboThl dJIeKTpoiBUTaTeNs"

https://m.edsoo.ru/ff0ac86¢
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62 OnbiTel  ®apanes. 3aKOH  AJIEKTPOMArHUTHOM  WMHIAYKIMH. | 1 bu6mmoreka [IOK
IIpaBuiio Jlenna

63 Onektporereparop. CrocoObl  TMOJYYeHHS  AJIEKTpuueckor | 1 bubmuorexa [JOK
SHEPTUU. DJEKTPOCTAHIIMK Ha BO300OHOBISEMBIX HCTOYHUKAX
SHEPrUM

64 [ToaroroBka kK KOHTPOJBLHON paboTe 1o TeMe "DiekTpudeckue u | 1 bubnuoreka [JOK
MarHuTHBIC sIBJICHUS"

65 Kontponbraas pabora mo Teme "DIeKTpUUeCKHME W MarHuTHBIC | | bubmuorexa [JOK
SIBJICHUS " https://m.edsoo.ru/ffOacb14

66 PesepBubIii ypok. Pabora ¢ Tekcramm mo teme "Teruossie | 1 bubnuoreka [JOK
SIBJICHUS " https://m.edsoo.ru/ffOacc5e

67 PesepBHbliii ypok. Pabora ¢ tekcramu no teme "llocrostHHblif | 1 bubnuoreka [IOK
AIEKTPUUYCCKUN TOK" https://m.edsoo.ru/ffOacdc6

68 PesepBHblii ypok. PabGora ¢ Texcramu mo teme "MarnutHble | 1 bubnuoreka [IOK
SIBJICHUS "

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 14.5
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9 KIIACC

Ne Tema ypoxka KonnyecTBo yacos DNEeKTPOHHBIE uupoBbIe
/1 Bcero Konrponsnsie | [IpakTrueckue | 00pa3oBaTeIbHBIE PECYPCHI
paboThI paboThI
1 Mexanunyeckoe JBH>KeHue. MarepuaiibHasi TOUKa 1 bu6mmoreka [IOK
2 Cucrema orcuera. OTHOCUTEILHOCTh MEXAaHMYECKOTO IBHXKEHUS | 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPAMOJIIMHENHOE ABUKEHHUE 1 bubnmoreka [JOK
https://m.edsoo.ru/ff0ad19a
4 HepaBnomepnoe mnpsiMmonuueitHoe nBuxeHue. Cpemnsis u | 1 bubnuoreka [JOK
MI'HOBEHHAsl CKOPOCTh
5 [IpsiMonrHETHOE paBHOYCKOPEHHOE JBUKEHUE. Y CKOPEHUE 1 bubnunoreka [JOK
https://m.edsoo.ru/ff0ad8d4
6 CkopocTh  NPSAMOJIMHENMHOTO PaBHOYCKOPEHHOTO JABMXKEHHUs. | 1 bubnnoreka [HOK
I'padux ckopocTH
7 JlaboparopHass pabora "OmpeneneHue yckopeHHs Tena mpu | 1 1 bubnunoreka [JOK
PaBHOYCKOPEHHOM JIBH)KEHUU 110 HAKJIOHHOM II0CKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOoauoe nagenne ten. OneiTel [annnes 1 bu6mmoreka [IOK
9 PaBHOMepHOE nBMxkeHHE MO OKpyxkHOcTH. llepmox m wacrora | 1 bubnuorexa [JOK
oOpanieHus. JIuHelHas 1 yriaoBas CKOPOCTH https://m.edsoo.ru/ff0ael176
10 IleHTpOoCTpEMUTENBHOE YCKOPEHHE bubnnoreka [JOK
11 [lepsriii 3akoH HetoToHa. BekTop cuiibt bubnnoreka [JOK
https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Hetorona. PaBHozelicTByIOIIast cuia 1 bubnnoreka [JOK
https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3akon Hetotona. Cynepno3unus cui 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0ae982
14 Pemenne 3amau Ha npumMeHeHne 3aKk0HOB HproToHa 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0aebbc
15 Cuna ynpyroctu. 3akoH ['yka 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia ynpyroctm» 1 bubnnorexa [JOK
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17 JlaGopaTopHas pabota «OnpeneneHne KEeCTKOCTH TIPYKUHBI bubnmuorexa [JOK
https://m.edsoo.ru/ffOaee28
18 Cuna TpeHus bubmuoreka [JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anay no teme «Cuia TpeHUs» bubmmoreka [IOK
https://m.edsoo.ru/ff0afa26
20 JlaboparopHast pabora "Ompenenenue koddduimenta TpeHUs bubnmoreka [JOK
CKOJIbKEeHUS" https://m.edsoo.ru/ffOaf8be
21 Pemenue 3anau no teme "3axkonbl HproToHa. Cuiia ynpyrocru. bubmmoreka [IOK
Cuna TpeHus" https://m.edsoo.ru/ffOafb8e
22 Cuna TSDKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpEHHUE bubnnoreka [HOK
CcBOOOIHOTO ITaJCHUA https://m.edsoo.ru/ff0af044
23 Ypok-koH(pepeHus "/[BuxKeHHE TE BOKPYr T'PaBUTAIMOHHOTO bubnuorexa [JOK
nentpa (Conneynas cucrema). ['anaktuku"
24 Pemenue 3anay no teme "Cuna TSKECTH U 3aKOH BCEMHPHOTO bubnnorexka [JOK
TAroTeHus" https://m.edsoo.ru/ffO0af58
25 [lepBas kocMHuueckas CKOpocTh. HeBeCOMOCTh U Meperpy3Ku bubnunoreka [JOK
https://m.edsoo.ru/ffO0af33c
26 PaBHOBecue marepuanbHOl TOUKU. AOCOTIOTHO TBEPIOE TEJNO. bubnunoreka [JOK
PaBHOBecue TBEpOro Tena ¢ 3aKperIEHHON OChbIO BPAIICHHS https://m.edsoo.ru/ff0afe36
27 MowmeHT cuisl. LleHTp TsKecTH bubnuoreka [IOK
28 Pemenue 3anay no teme "MomeHT cuibl. LlenTp TsxecT" bubnnoreka [JOK
https://m.edsoo.ru/ff0b02b4
29 [lonroroBka kK KOHTpOJILHOUM pabore mo Teme "MexaHHueckoe bubnnoreka [JOK
nBrkenne. B3aumoneiicteue ten" https://m.edsoo.ru/ff0b0408
30 Kontponbaas pabota mo Teme "MexaHHYeCKOE BIKECHHE. bubnuoreka [JOK
Bzaumogeiicteue Ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynee Tena. iMnynbsc cuibl. 3aKOH COXpaHEHUs HMMITYJIbCA. bubnnoreka [JOK
Yrpyroe u Heynpyroe B3auMOJEHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3ana4 no teme "3akoH cOXpaHEHMs UMITyJIbca" bubmuoreka [IOK
https://m.edsoo.ru/ffOb096¢c
33 Ypok-koHpepennus "PeakTuBHOE [BI)KEHHUE B TPUPOAEC U bubnmoreka [JOK

TexHuke"
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34 Mexanunyeckas paboTa U MOIITHOCTD bu6mmoreka [IOK
https://m.edsoo.ru/ffOb0a84
35 PaboTa critbl TSKECTH, CHIIBI YIIPYTOCTH U CHIIBI TPCHHS bubmuorexa [JOK
https://m.edsoo.ru/ffOb0Odb8
36 JlaboparopHast pabota «OmnpeneneHue padbOThl CHIIBI TPEHUS MIPU bubnmoreka [JOK
paBHOMEPHOM  JBMKEHHHM  Tejla 10  TOPU3OHTaJIbHOU
IIOBEPXHOCTH»
37 CBs13b 5Hepruu 1 padboThl. [loTeHIManbpHas YHEPTUs bubnuorexa [JOK
38 Kunernueckas sneprus. Teopema 0 KWUHETUYECKOW SHEPIUU bubmmoreka [IOK
https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUs SHEPTUH B MEXAHHUKE bubnuorexa [JOK
40 JlaboparopHas padota «/3yueHue 3aKkoHa COXpaHEHUS YHEPT UMD bubnnoreka [JOK
https://m.edsoo.ru/ffOb12fe
41 KonebaTtenbHoe ABHKEHUE U €T0 XapaKTEPUCTHKU bubnunoreka [JOK
https://m.edsoo.ru/ffOb1858
42 3aryxatomue kojnebanus. Beinyxxaennsie konedanus. Pezonanc bubnuorexa [JOK
https://m.edsoo.ru/ff0b20f0
43 MareMaTnyecKuii U IPY>KUHHBIA MAITHUKA bubnnorexa [JOK
44 Ypok-uccnenoBanue «3aBUCUMOCTh II€pUOJA KOJeOaHUH OT bu6mmoreka [IOK
KECTKOCTH IMPYKMHBI U MACChI TPy3a» https://m.edsoo.ru/ff0b197a
45 ITpeBpaliieHre YHEPrUK IPU MEXaHUUYECKUX KOJIeOaHUsIX bubnuoreka [IOK
46 JlabopaTopHass pabota «OrmpeaesieHne 4YacTOThl U TEpUojaa bubnuotexa [JOK
KoJIe0aHUH PYKUHHOTO MAasgTHUKA https://m.edsoo.ru/ffOblaec
47 JlabopaTopHass pabora «lIpoBepka HE3aBUCHMOCTH TE€pPHOIA bubnuotexa [JOK
Kosie0aHUH Tpy3a, MOABEIIEHHOIO K HUTH, OT MacChl TPy3a» https://m.edsoo.ru/ff0b197a
48 Mexaandeckne BOJHBL ~ CBOHCTBA MEXaHMYECKHX  BOJIH. bu6mmoreka [IOK
[IpooabHBIE U NTONIEPEYHBIE BOJIHBI https://m.edsoo.ru/ff0b21fe
49 Ypok-koHpepeHnus "MexaHuueckue BOJIHBI B TBEPIOM Tele. bubnnoreka [JOK
CeiicMUY€CKH€ BOJIHBI'"
50 3ByK. PacnipocTpanenne u oTpaxkeHue 3ByKa bubnmnoreka [JOK
51 VYpok-uccnenosanue "HabmroneHne 3aBUCUMOCTH BBICOTHI 3BYKa bubnuorexa [JOK
OT YacTOThI"
52 I'poMKOCTb 3ByKa U BHICOTA TOHA. AKYCTHUECKUN PE30HAHC bubnnorexa [JOK
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53 Ypok-koudepenus "YiabTpazByk u WH(pPa3ByK B MPUPOJE H bubnmuorexa [JOK
TeXHUKe" https://m.edsoo.ru/ffOb23ca

54 [TogroroBka K KOHTpONBHOW paboTe 10 Teme "3aKOHBI bubmuorexa [JOK
coxpaHeHHs. MexaHudyeckre KoueOaHus U BOJTHBI" https://m.edsoo.ru/ff0b25f0

55 KontponpHast pabora mo Teme "3aKOHBI  COXpaHEHHUS. bubnmoreka [JOK
Mexannueckue KoueGaHus ¥ BOJTHbI"

56 DIEeKTPOMArHuTHOE 1oJie. DJIEKTPOMAarHUTHBIE BOJHBI bubnmoreka [JOK

https://m.edsoo.ru/ffOb2abe

57 CBoiiCTBA 3JIEKTPOMArHUTHBIX BOJIH bubmmoreka [JOK

58 VYpok-koupepennus  "llkama  3JIEKTPOMArHUTHBIX  BOJIH. bubmuorexa [JOK
Vcnonib30BaHKe JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSA3H" https://m.edsoo.ru/ff0b2fe6

59 VYpok-uccnenopanue "M3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX bubnnoreka [JOK
BOJIH C TOMOIIBIO MOOMIIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6c

60 Pemenne 3amau  Ha  onpenereHWE YacTOThl W JIJIMHBI bu6mmoreka [IOK
3JIEKTPOMATHUTHOMN BOJIHBI

61 DnekTpoMarauTHas npuponaa ceera. CkopocTh cBeTa. BonHOBbBIE bubnuorexa [JOK
CBOMCTBA CBETA https://m.edsoo.ru/ffOb31d0

62 Hcrounukn cBera. lIpsmosmHENWHOE pacnpoCTpaHEHUE CBETA. bubnnorexa [JOK
3armeHus Connua u JIyHsl https://m.edsoo.ru/ffOb3658

63 3akoH oOTpaxeHusi cBeTa. 3epkana. Pemenue 3amady Ha bubnuotexa [JOK
IIPUMEHEHHE 3aKOHA OTPAKCHUS CBETA https://m.edsoo.ru/ff0b38c4

64 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHHUS CBETA bubnuotexa [JOK

https://m.edsoo.ru/ff0b3aea

65 [TomHoe BHyTpeHHee oOTpaxkeHue cBeTa. lcmonb3oBaHue bubnuotexa [JOK
TIOJIHOI'O BHYTPEHHETO OTPAXKEHHUSI B ONTUYECKUX CBETOBOJAX https://m.edsoo.ru/ffOb3c5c

66 JlabopatopHass pabora "HcciaemoBaHue 3aBUCUMOCTH — yIJia bubnuoreka [JOK
MPEJIOMJIEHUs CBETOBOTO Jiydya OT yIVla NaJeHUsT Ha TPaHHUILIC
"Bo31yx-cTexino""

67 Ypok-koHpepenmnus "Mcnonb30BaHHE TMOJHOTO BHYTPEHHETO bubnmorexa [JOK
OTPaKEHUS: CBETOBO/IbI, ONITUKOBOJOKOHHAS CBSI3b"

68 JInuzel. OnTHYecKas Cuiia JTUH3BI bubnuorexa [JOK

https://m.edsoo.ru/ffOb3f2c
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69 [Toctpoenue n3obpaxeHuit B TMH3aX bubnmuorexa [JOK
https://m.edsoo.ru/ffOb444a
70 JlabopaTtopHas pabora "OnpeneneHue GOKYCHOTO PACCTOSHUS U bubmuorexa [JOK
OINITUYECKOH CHIIBI coOMparomeil TMH3bI" https://m.edsoo.ru/ff0b4206
71 Ypok-koHpepeHus "OnTuieckne TMH30BbIC TPHOOPHI" bubnmoreka [JOK
https://m.edsoo.ru/ffOcOa7e
72 ['na3 xak onruueckas cucrema. 3peHue bubnmoreka [JOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepenmus "JlepexTsl 3penus. Kak coxpanuts 3peHue” bubmmoreka [JOK
74 Paznoxxenne Oemoro cBera B crekTp. Omnbitel HproToHa. bubmuorexa [JOK
CnoxxeHune CeKTpabHBIX IIBETOB. Jlucnepcust cBeTa https://m.edsoo.ru/ffOcOf4dc
75 JlaboparopHas pabota "OMNBITHI 110 PA3T0KEHUIO OEIOro CBeTa B bubnnoreka [JOK
CIEKTp M BOCIPHUATHIO LBETA MPEIMETOB MPU MX HAOIIONECHUH https://m.edsoo.ru/ff0cOe2a
yepe3 1IBETOBbIC GUIbTPHI"
76 VYpok-npaktukyM "BoJHOBBIE CBOWCTBAa CBeTa: AHMCHEpPCHUS, bubnuorexa [JOK
uHTephepeHus u qudpaxuus’”
77 OmnsiTel Pesepdopaa u mianerapHas Mojenb aToma bubnunoreka [JOK
https://m.edsoo.ru/ffOc12a8
78 ITocrynatel bopa. Moxens aroma bopa bubnnoreka [JOK
79 HUcnyckanne ©  MOMJIOIIEHWE CBeTa aroMoM. KBaHTBHL bubnuotexa [JOK
JInnenyaTele CIIEKTPBI https://m.edsoo.ru/ffO0c144c
80 Ypok-nipaktukyMm "HabnrogeHue ciekTpoB CycKkanus" bubnuotexa [JOK
https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUJILI bu6mmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue atomHoro sipa. Hykionnast Mmojienb bubnuoreka [JOK
https://m.edsoo.ru/ffOc18ac
83 PagnoaktuBHbie peBpamenus. HM3oromnsl bubnuoreka [JOK
https://m.edsoo.ru/ffOclal4
84 Pemenue 3ana4 no teme: "PaanoakTuBHbIE NIpeBpalieHus" bubmuoreka [IOK
https://m.edsoo.ru/ffOc1bda
85 [lepuon nmonypacnana bubnnoreka [JOK
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86 VYpok-koupepennus "PamuoakTUBHBIE H3Iy4eHHUS B TPHUPOJC, bubnmuorexa [JOK
MEJUIIUHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 Snepuble peakuuu. 3aKOHBI COXpPAHEHMS 3apsAI0BOIO0 U bubmuorexa [JOK
MacCOBOT'0 YUCEI https://m.edsoo.ru/ffOc1c58

88 DHeprus CBA3U aTOMHBIX sifiep. CBsI3b Macchl U SHEPTUU bubnmoreka [JOK

https://m.edsoo.ru/ffOc1d7a

89 Pemenue 3amgau no reme "fAnepueie peakun" bubmmoreka [JOK

90 Peakuuu cuntesa u aenenus saep. Mcrounnku snepruu CosHua bu6mmoreka [JOK
1 3BE3]T https://m.edsoo.ru/ffOc1e88

91 Ypok-koHpepeHus "SnepHas JHEpreTUKa. JeicTBus bubmuorexa [JOK
paJIMOAKTUBHBIX U3ITy4EHUH HA JKUBBIC OPraHU3MBbI"

92 [Toaroroska K KOHTPOJIbHOM pabote o TeMe bubnnoreka [JOK
"DJIEKTPOMAarHUTHOE  TOJIE.  DJIEKTPOMATHUTHBIE  BOJIHBIL. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBeHus"

93 Kontponbaas pabGora mo Teme "DIEKTpOMarHUTHOE IIOJE. bubnuorexa [JOK
DneKTpoMaruuTHele BOJIHbL. KBaHTOBBIE siBIeHUS"

94 [ToBTOpenue, o6oOmenue. Jlaboparopueie pabOTBHl MO Kypcy bubnunoreka [JOK
"B3aumoneiictBue ten" https://m.edsoo.ru/ff0c245a

95 [ToBTOpenue, 060061meHne. Pemenne pacyeTHbIX U KaueCTBEHHBIX bubnnoreka [JOK
3a1a4 1o Teme ""TenaoBbie mporecch” https://m.edsoo.ru/ff0c2572

96 [ToBTOpeHue, 06001meHne. Pemenne pacyeTHbIX U KaueCTBEHHBIX bubnmnoreka [JOK
3ajay o reme "KIIJI TeroBbix nurareneil” https://m.edsoo.ru/ff0c2a22

97 [ToBTOpeHue, 06001meHne. Pemenne pacyeTHbIX U KaueCTBEHHBIX bubnnoreka [JOK
3amad o teme "KIIJI snexkrpoycranoBok" https://m.edsoo.ru/ff0c2b30

98 [ToBTOpenue, oboOmmenue. Jlaboparopueie pabOTHl MO Kypcy bubnnoreka [JOK
"CBeToBblI€ siBIeHUA" https://m.edsoo.ru/ff0c2c52

99 [ToBTOpenue, o6obmenue. Pabora ¢ Tekctamu 1Mo Teme "3aKoHbI bubnmnoreka [JOK
COXPAHEHHUs B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a

100 | [ToBTOopenue, o6oOmenue. PaGora ¢ TekcTamu 1O TeMe bubnmorexa [JOK
"Konebanus n BOTHBI" https://m.edsoo.ru/ffO0c2e82

101 | IloBTOpenune, o60O0meHne. PabGora ¢ TekcrtamMu 1O TeMe bu6mmorexa [IOK

"CBeTOBBI€E sBJIcHUS"

https://m.edsoo.ru/ff0c3044
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102 | IloBTopenne, o060OmeHnue. PabGora ¢ Tekcramum 1o Teme | 1 bu6mmoreka [IOK
"KBanToBas u sinepHas ¢puznka'
OBILIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 102 27
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