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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IMOJIOKEHUN M TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa30BaTENbHON MPOTrpaMMbl, MPEICTABICHHBIX B
OI'oOC 000, a Takke c¢ yuéroM denepalibHOM pabdoueil MporpamMMbl
BocniuTanus U KoHuenuuu npenoiaBanusi yaeoHoro npeamera « Dusukay.

Conepxanue mporpaMMbl 1o (GU3HMKE HampaBieHO Ha (HOpMHUpPOBaHUE
€CTECTBEHHOHAYYHON TI'PaMOTHOCTH OOYYalOIIMXCAd W OPraHU3alUI0 H3YyYCHUS
Gbu3MKM Ha JEeATEeIbHOCTHOM OCHOBE. B mporpamme mo ¢u3uke y4UThIBAIOTCS
BO3MOXHOCTH yueOHOTO npeameta B peanusanuu tpedoanuii ®I'OC OO0 «k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAaNpeAMETHBIM pe3yJibTaTaM OOydeHHs, a
TaK)K€ MEXKIIPEJAMETHBIC CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB Ha
YPOBHE OCHOBHOT'O O0IIero o0pa3oBaHuUs.

[Iporpamma 10 (u3UKEe YyCTaHABIMBAET paclpesesieHne Y4eOHOro
MaTepuasia mo rojaMm oOy4yeHus (MO KiaccaM), MpejiaraeT IPUMEPHYIO
MOCJIEI0BATENbHOCTh M3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTHMKE pa3BUTHUSA
PEIMETHOTO COJICPKAHUS U yU€Te BO3PACTHBIX 0COOCHHOCTEH 00yJarOIINXCSl.

[Iporpamma 1o ¢usmke paspaboTaHa C IENbI0 OKa3aHUS METOIMYECKOU
MIOMOIIY YYUTEIIO B CO3/IJaHUU paboYeil mMporpaMMbl 0 y4eOHOMY MPEIMETY.

duznuka SBIAETCS CHUCTEMOOOPA3yIOUIUM I €CTeCTBEHHOHAYYHBIX
y4eOHBIX TMPEIMETOB, TMOCKOJbKY (HU3NYECKHe 3aKOHBI JIeKaT B OCHOBE
IIPOIICCCOB U SIBJICHWM, HM3y4aeMbIX XHUMHEH, OMOJOTHEH, acTpOHOMHEH H
¢usnueckoil reorpadueil, BHOCUT BKJIAJ B ECTECTBEHHOHAYYHYIO KapTUHY
MUpa, MPEeOCTaBIsIeT Hauboyiee SCHbIE OO0paslbl MNPUMEHEHHUS HAyYHOTO
METO/1a T03HAaHUSI, TO €CTh CII0C00a MOMYyUYEHUS TOCTOBEPHBIX 3HAHUH O MUpE.

OpnHa U3 riaaBHBIX 3a/1ay (GU3MUECKOro 00pa30BaHUs B CTPYKTYpE OOIEro
o0pa3oBaHUs COCTOUT B ()OPMHUPOBAHUU €CTECTBEHHOHAYYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne Qusukun Ha 0a30BOM ypOBHE TMPENIOJAraeT OBJAJACHHUE
CHEAYIOIIMMU KOMIIETEHTHOCTSIMH, XapaKTepU3YIOIIUMUA €CTECTBEHHOHAYYHYO
IrPaMOTHOCTb:

e HAYYHO OOBSACHSTH SIBJICHUS;

e OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHUS;

e UHTEPIIPETUPOBATh  JAHHBIE W  HUCIOJb30BaTh  HAYYHBIE
JIOKa3aTeIbCTBA JJIs OJTYYEHUS BHIBOJIOB.

Hemn wm3yueHus ¢GU3MKM HA YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
onpeneneHsl B KoHrenuu npenogaBaHusi yuyeOHoro mnpeamera «DPusnkay B
oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepaiuu, peamu3yronnux
OCHOBHBIC 00111€00pa30BaTENbHBIC MPOTPAMMBbI, YTBEPKACHHOW peEIICHUEM
Komnernn MwunucrepctBa mpocsenienust Poccuiickort deaeparuu (MMpoTOKOM
ot 3 nexabps 2019 r. Ne [1IK4BH).

Heau nzyyenust Gpu3uKu:

e IPHOOPETEHUE HHTEpPECa M CTPEMJICHUS OOYyYaromuxcsi K HaydHOMY
M3YUYCHHIO MPUPOJbI, PA3BUTHE UX HHTEJUICKTYAJIbHBIX U TBOPUECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE TMPEACTABICHUA O HAYYHOM METOJE€ TMO3HAHUS U
dbopMHpOBaHHE HCCIAEAOBATEIILCKOTO OTHOIIEHUS K OKPYXKAIOIUM
SIBJICHUSM;

e hopMUpOBaHKE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa H3y4YCHHUS
OCHOB CTPOCHHS MaTepHUH U (PyHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKHU;



e (hopMuUpOBaHKME TPEJCTABICHUNA O PO (DU3MKHU AJIA Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

epa3BUTHE  TMpPEACTABICHUM O  BO3MOXHBIX  cdepax  Oynymieit
npodeccroHanbHOM AesTENBbHOCTH, CBI3aHHON ¢ (PU3UKOM, TOATOTOBKA
K JaJdbHEHIeMy 00y4eHUIO B 3TOM HAIIPABJICHUH.

JlocTukeHre 3TUX 1eJied MmporpamMMbl 1Mo (PU3MKe Ha YpOBHE OCHOBHOIO

oO1ero o0pazoBaHusi 00ECIEYNMBACTCS PEIICHUEM CIEAYIOIMINX 3a1aY:

e IpUOOpPETEHUE 3HAHUH O JIUCKPETHOM CTPOEHUU BEIIECTBa, O
MEXaHUYECKUX, TEIJIOBBIX, DJIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SABJICHUSIX;

e IPUOOPETEHUE YMEHHM OMUCHIBATH U OOBACHITH (PU3UUYECKUE SIBICHUS C
UCIIOJIb30BAaHUEM TIOJTyYCHHBIX 3HAHUM;

¢ OCBOCHME METOJOB pEUICHUS MPOCTEHIIMX pacu€THBIX 3a/ady C
UCIOJIb30BaHUEM (DU3UYECKUX MOJIeNiel, TBOPYECKUX U MPaKTUKO-
OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUI HAOIIOATh IPUPOIHBIC SIBICHUS U BBITIOIHSATH OMBITHI,
nabopaTopHble pabOThl W AKCHEPUMEHTAIbHBIE HCCICOBAHUS C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX TPUOOPOB;

e OCBOCHHE MPUEMOB paboThl ¢ MH(DOpMaIuen HU3NIECKOTO COJIepKaHUS,
BKJIOYast UH(HOPMAITUIO O COBPEMEHHBIX JTOCTHKEHUSIX (DU3UKH, aHATU3
U KPUTHUYECKOE OlIEHUBaHNE HH(POPMAIIUH;

¢3HAKOMCTBO €O  cdepamMu  NpOPECCHOHAIBHOU  JCSITEIBHOCTH,
CBA3aHHBIMM C  (PU3UKOW, U COBPEMEHHBIMH TEXHOJOTHSIMU,
OCHOBAHHBIMU Ha JOCTHXKEHUAX (HU3UUECKON HAYKH.

Ha uzydenne ¢pusuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus oTBoAUTCS 238 4acoB: B 7 kilacce — 68 yacoB (2 yaca B HEJIETIO), B
8 kiacce — 68 yacoB (2 yaca B Henento), B 9 kmacce — 102 yaca (3 yaca B
HEJIEIIO).

[Ipenaraemselii B mporpamMmme no (Gpusuke rnepedeHb J1adbopaTtopHbIX padoT
U ONBITOB HOCHT PEKOMEHIATEIbHBIM XapakTep, YYHUTEIb JeJacT BBIOOP
NPOBEJICHHS JTA0OPATOPHBIX PAbOT W OMBITOB C YYETOM HHIWBHIYaTbHBIX
O0COOCHHOCTEM  OOydYarolmuXCs, CIHCKa OKCICPUMEHTAJIbHBIX  3aJlaHUM,
IpeIaracMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO DK3aMEHA 10 (DH3HKE.



COIEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. @usuka v €€ poJib B IO3HAHUHU OKPY:KAOILEro MUpaA.

®dusuka — HayKka o mpupoje. SBieHus npupojbl. Ousznyeckue SBICHUS:
MEXaHU4YECKHUe, TEIJIOBbIC, DJICKTPUICCKHUE, MAaTHUTHBIC, CBETOBBIE, 3BYKOBBIE.

dusndeckue BelMUUUHbL. M3mepenune ¢usznueckux BeauduH. Ousznueckue
npuoopkl. [lorpentnocts n3MepeHuii. MexayHapoiHasi CUCTeMa €IMHMII.

Kak ¢wu3uka wu jApyrue €CTECTBEHHBIC HAyKH H3Y4alOT MPUPOAY.
EcrecTBeHHOHAY4YHBIM METOJ| MO3HAHUS: HAOJIOJEHHE, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABIKCHUE THUIIOTE3, OJKCIEPUMEHT I10 TIPOBEPKE THUIIOTE3,
oObsicHeHHe HaOmogaeMoro sBieHus. Onucanue QGU3MYECKUX SBICHUM C
MTOMOIIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHW4YecKHEe, TEIUIOBBIE, JJIEKTPUYECKHE, MATHUTHBIEC, CBETOBBIC

SIBJICHHUSL.
2. ®usnyeckue NpudOpbI U MPOIeaypa NMPSIMbIX U3MEPEHUN aHAIOTOBBIM
U IIU(GPOBBIM PUOOPOM.
Jlabopamopnwie pabomuel u onvimol.
Omnpenenenue 1EHbI IeJICHUS IKaIbl U3MEPUTEILHOTO Tprbdopa.
N3mepeHne paccTosaHUiA.
N3mepenne 00bEMa )KUIKOCTU U TBEPAOTO TETA.
Ornpenenenue pa3MepoB MajbIX TEI.
N3mepenne temnepaTypbl OpH MOMOIIU KUAKOCTHOIO TEPMOMETpPA U
JaT4YdKa TeMIIEPaTyphI.
6. IIpoBeaeHue nccien0BaHMs MO MPOBEPKE TUMOTE3bI: JATbHOCTh MONETA
IapyKa, MYIMIEHHOTO TOPU30HTAJIBHO, TE€M OOJbINe, 4YeM OoJiblie
BBICOTA ITyCKA.

Pa3znen 2. IlepBoHayaibHbIe CBeIeHUS 0 CTPOEHNH BelleCTBA.

CrpoeHue BemiecTBa: aToOMbl W MOJIEKYJbI, UX pa3Mepbl. OMbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE BEILIECTBA.

JIBr>keHnne yactul BemiecTBa. (CBsA3b CKOPOCTHM JBHKEHHUSI YacTHUIl C
TeMreparypoil. bpoyHoBckoe nBuxenue, nuddysus. BzaumoaelicTBue 4yacTHil
BEILIECTBA: IPUTSKEHUE U OTTAJIKUBAHHE.

ArperaTHble COCTOSIHMSI BEILECTBA: CTPOCHHE Ta30B, >XUAKOCTEH H
TBEPBIX (KPUCTATUTMUECKHUX) Tell. B3anMOCBsI3b MEX1y CBOWCTBAMH BEIIIECTB B
pPa3HBIX arperaTHbIX COCTOSIHUSIX M HUX AaTOMHOMOJIEKYJISIPHBIM CTPOEHUEM.
Oco0EeHHOCTH arperaTHhIX COCTOSIHUM BOJIBI.

Hemoncmpayuu.

1. HaGnrogenme OpOyHOBCKOTO JIBHKECHHSI.

2. Habmonenue nuddysun.

3. HaGmionmenue  siBneHui, OOBICHSIOMIUXCS  MPUTSHKEHUEM — WIH

OTTAJIKUBAaHUEM YACTHII BEIIECTBA.

Jlabopamopnuie pabomul u onvimol.

1. OueHka JuaMeTrpa aroMa METOJOM psioB (C  HCIOJIb30BaHUEM

dboTorpadumuii).

2. OmnbITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIIUPEHUS Ta30B.

3. OmnbIThI MO OOHAPYKEHHUIO ACUCTBUS CUIJT MOJIEKYJISIPHOTO MPUTSHKEHUS.

Pa3nen 3. /IBuskeHue U B3auMo/ielicTBHE TeJl.
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Mexannueckoe ABUkKeHHE. PaBHOMEpHOE M HEPABHOMEPHOE JBUKEHHUE.
Cxopoctb. CpenHsisi CKOPOCTh IPU HEPABHOMEPHOM JIBHKEHUU. Pacuér mytu u
BPEMEHHU JIBUKECHUS.

SBneHne nHEpUMHU. 3aKOH MHEPLUU. B3auMozgelcTBue Tel Kak MPUYUHA
U3MEHEHUSI CKOPOCTH IBWKEHHMS Tel. Macca Kak Mepa HWHEPTHOCTH Teda.
[InoTHOCTE BemecTBa. CBA3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IUHUILIC
00BéMa BellecTBa.

Cuita kak XapakTepucTuKa B3auMozencTus Tei. Cuiia ynpyrocty U 3aKOH
I'yka. 3MepeHne cuiibl ¢ TOMOIIBIO TUHAMOMETpPA. SBICHUE TATOTEHUS U CUJIa
Tsokectd. Cuhila TsDKECTHM Ha Jpyrux IulaHetax. Bec tena. HeecomocTs.
CroxeHre Cwil, HalpaBJICHHBIX MO OAHOW mpsiMoi. PaBHoAeicTBYyrOIIas CuUIl.
Cuna tpenus. TpeHHe CKONBXEHUS U TPEHUE TMOKOA. TpeHue B MPUPOAE U
TEXHUKE.

Jemoncmpayuu.

Ha6nronenune MexaHnuecKkoro IBMXKEHHS Tela.
N3MepeHne cKkOpOCTH MPSIMOJIMHENHOTO JBUKECHMUS.
HabGnronenue siBeHust HHEPIUU.
Hab6nronenue n3MeHeHusi CKOpoCTH MPU B3aUMOICUCTBUU TEll.
CpaBHeHHE Macc 10 B3aUMOJICVCTBUIO TEN.
CroxeHue CHll, HallpaBJICHHBIX 10 OJHOU MPSAMOW.
./Iaéopamopubte paéombt U onvimol.
1. OmpenenieHUe CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapuka B
KUIKOCTH, MOJIEITH JICKTPUIECKOTO aBTOMOOUJISL U TakK Jayiee).
2. Ormpepenenue CpeHEe CKOPOCTH CKOJbKEHUSI OpycKa WM IIapuKa 1o
HAaKJIOHHOM IIOCKOCTH.
Ornpenenenue mI0THOCTH TBEPAOTO TeNA.
4. OmBITHI, TEMOHCTPUPYIOUTUE 3aBUCUMOCTb pacTshKeHUs (nedopmalin)
IPY>KUHBI OT TPUIIOKEHHOU CHIIBI.
5. OnbIThL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKECHHS
OT BEca TeJla U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEN.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, dKMAKOCTEN M ra30B.

HaBnenue. CrocoObl yMEHBIIICHUS W YBEJIWUYCHHS JaBiieHus. JlaBieHue
raza. 3aBHCHMMOCTb JaBJeHHS raza oT o0béma, Temmeparypsl. llepemaua
JNABJICHUS TBEPABIMU TEJIaMHU, >KHAKOCTAMH U Ta3aMH. 3akoH Ilackauns.
[THeBMaTHUeCcKue MalIMHBL. 3aBUCHUMOCTH JABJIEHUS KUJIKOCTH OT TIyOWHBI.
I'unpoctatnueckuit mapagokc. CooOmiaronuecss cocynbl. [ 'uapaBindeckue
MEXaHU3MBI.

AtMocdepa 3emin u atmocdepHoe naBieHue. [IpudnHbI CyiecTBOBaHUS
Bo3ymHOM o6osouku 3emun. Onbit Toppuuerum. M3mepenue armMochepHOro
JaBJICHUSI. 3aBUCUMOCTh aTMOC()EpHOTO JaBICHHUS OT BBICOTHI HAJ YPOBHEM
mops. [Ipubops! 1715 m3Mepenns aTMoc(hepHOTo TaBJICHHUS.

JleicTBue KMIOKOCTM W Tra3a HAa NOTPYKEHHOE B HHUX TeJO.
BreirankuBaromas (apxumenona) cuia. 3akoH Apxumena. I[lnaBanue Ten.
Bo3znyxonnasanue.

Jemoncmpayuu.

1. 3aBHCUMOCTH JABJICHHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaua qaBneHUs )KUIKOCTHIO U Ta30M.
Coobmaromuecs CoCyibl.

['mnpaBnuueckuid npecc.

[IposiBneHue neicTBUS aTMOC(PEPHOTO ABICHUS.
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w

ke wnN



6. 3aBHCHMOCTH BBITAJKMBAIOIICH CHUJIBI OT 00bEMA MOrPYKEHHOM YacTH
T€Ja U IMJIOTHOCTH KUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIOIIECH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

8. YCIOBME TIUIaBaHWS TeEJ: I[UIABAHUE WM TOTPY)KEHUE TEa B
3aBUCHMOCTH OT COOTHOIIEHUS IJIOTHOCTEM TeNa U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

1. HccnepoBanwe 3aBUCMMOCTM Beca Tella B BoJAe OT 00bEMa
NOTPYKEHHOM B )KUJKOCTh YACTH TEJNA.

2. OmnpeneneHue BBITAJKUBAIOMIEH CHJIbI, JACHUCTBYIOIIEH Ha TelIO,
NOTPYKEHHOE B KUJKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIIKABAIOIIECH CHJIbI, JECUCTBYIOIIEH Ha
TEJIO B )KUAKOCTH, OT MAcCChl Tea.

4. ONbITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh BBITAJIKUBAIOIIECH CHUIIBL,
NEHUCTBYIOIIEH Ha TENO B JKUJIKOCTH, OT 00BEMa MOTPYKEHHOU B
YKUAJIKOCTh YaCTH TeJla U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTrpa WIM KOHCTPYUPOBAHUE JIOOKH U
omnpeaeseHue e€ rpy30n0a4bEMHOCTH.

Pa3zpnesn S. PaGoTra 1 MOIIHOCTB. JHEPruUs.

Mexanuueckas pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. I[IpaBuiio
paBHOBecus pbryara. [IpuMeHeHue mnpaBuiia paBHOBECHs pbluara K OJIOKY.
«3onotoe mnpaBwino» Mexanuku. KIIJI mnpocteix wmexanuzmoB. IIpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas »3Heprus. KuHETHYEeCKass W TOTEHIMAlIbHAs DSHEPTHUs.
[IpeBpaiienrie OJHOrO BHAA MEXAHWYECKOW SHEPruM B JpPYroi. 3akoH
COXPaHEHMs DHEPTUU B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl MPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomel u onvimol.

1. Ompenenenue pabOThI CUJIBI TPEHHUS TPU PABHOMEPHOM JIBUKEHUU

TeJIa 110 TOPU30HTAIBHOM IMOBEPXHOCTH.

2. HccnenoBaHue ycliOBUM PaBHOBECHS pblyara.

3. N3mepenue KII/] HaKJIOHHOW MIOCKOCTH.

4. W3ydeHue 3aK0Ha COXPAaHECHUSI MEXAHUUYECKON SHEPTIUH.

8 KIIACC

Pa3nen 6. TensioBbIe siBJIEHUS.

OCHOBHBIC TIOJIOKEHHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUM CTPOEHUS
BelmiecTBa. Macca u pa3Mepbl aTOMOB U MOJIeKYyJ. ONbIThI, MOATBEPKAAIOIIIE
OCHOBHBI€ MOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKON TEOPUH.

Mopaenu TBEPAOro, KHUIKOTO M Ta3000pa3HOTO COCTOSHUH BEIECTBA.
Kpucrannmmaeckue u amopdubie Tena. OObSICHEHNE CBOMCTB Tra30B, KUIKOCTEH
Y TBEPIBIX TEJI HA OCHOBE IOJOXEHUN MOJEKYJSIPHO-KUHETUYECKOU TEOPUHU.
CmaurBaHU€ M KanWJUISIpHBIE ABICHUS. TenaoBoe pacliupeHue u cxaTue.

Temneparypa. CBsi3b TeMNEpaTypbl CO CKOPOCTHIO TEILIOBOTO JBHKCHUS
gactull. BuyTpenuss sueprus. CrmocoObl M3MEHEHHs] BHYTPEHHEH OSHEpIrHM:
Terionepeaaya u COBEpPIICHUE PadoTHL. Bunsr TETUIONEepENAYH:
TEIUIONPOBOIHOCTh, KOHBEKIHUS, U3JIyYEHHE.

KonuuectBo TenmoTel. Y aenbHas TEINIOEMKOCTD BelllecTBa. TeINI000MeEH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OanaHca. IlnaBimeHwe w
OTBEPAEBAHUE KPUCTAUIMYECKUX BEIIECTB. Y JICIbHAS TEIUIOTA TJIABJICHHUS.



[TapoobOpa3oBanue u koHjeHcamus. Vcnapenune. Kunenue. Y aenpHas Teriora
napooOpa3oBaHus. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHHS OT aTMOC(EpHOro
JTaBJICHUSL.

BrnaxuocTts Bo3myxa.

DHeprus TOINIMBA. Y IeJIbHAs TeIIOTa CTOPAHMUSL.

[Tpunnmner pabotsl TerioBbix apurateneit KIIJ[ teruioBoro asurartens.
TeruioBble ABUTATENIN U 3aIUTA OKPYKAIOIIEH CPEIbI.

3aKOH COXpAaHEHUS M MIPEBPAILCHUS SHEPTUM B TETJIOBBIX MPOIIECCAX.

,Zlemoucmpauuu

G AW e

HaGmonenne 6poyHOBCKOTO IBH)KEHUSI.

Habmonenue nuddysumn.

HaGmoienne sSBICHU CMaYiBaHUS W KAMMJUTSIPHBIX SBIICHHM.
HabroieHne TermmoBoro pacmpeHus Tedl.

V3meHeHre naBieHsI Ta3a Ipu N3MEHEHUH 00bEMa U HarpeBaHUU WU
OXJIQXKICHUH.

[IpaBuna uzmMepeHus TeMIepaTyphl.

Bubl Teruionepenayu.

OxJtaxkieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepIiiieHUN pabOThl BHEITHUMU CUJIAMHU.

. CpaBHeHI/IG TEILIOEMKOCTEMN Pa3JINYHbIX BCIICCTB.
. Ha6J'IIOI[CHHe KHIICHU.

12.
13.

Habmronenue mocTostHCTBA TeMIepaTyphl IIPH TUIABICHUH.
Moienu TeIUIOBBIX IBUTATEIICH.

Jlabopamopnwie pabomul u onvimol.

1.
2.
3.

10.
11.
12.
13.

OMBITEI IO OOHAPYKEHUIO IEUCTBUS CUII MOJICKYJISIPHOTO MPUTSIKCHHS.
OnpITHI 1O BRIPAIMBAHUIO KPUCTAVIOB TTIOBAPEHHOM COJIM WM caxapa.
OMnBITHI 110 HAOIOJEHUIO TETUIOBOTO PACHIMPEHHUS T'a30B, KUIKOCTCH U
TBEPABIX TEIL.

OrnpeneneHre qaBICHUS BO3IyXa B OalJIOHE HITTPHUIIA.

OnpIThl, 1€MOHCTPUPYIOIINE 3aBUCHMOCTh JIaBJICHHUS BO31yXa OT €ro
00bEMa M HArpEeBaHUS WA OXJIAKJICHHUS.

IIpoBepka rUMOTE3bl JHUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KUJTKOCTH B TEPMOMETPUICCKON TPYyOKEe OT TeMIIepaTyphl.
Habmronenne wm3MeHeHHMs] BHYTPEHHEM SHEPruM Tella B PE3yjIbTare
TerIonepeaay ¥ padboThl BHEITHUX CHJI.

HccnenoBanue sBiaeHUS TEIJIOOOMEHA MPHU CMEIIMBAHUU XOJOAHOW U
ropsityer BOJBL.

OnpeneneHue KOJIMYECTBA TEIIOTHI, TMOJYYEHHOTO BOJOW MpH
TEIJI000MEHE C HarpeThIM METAJUIMUYECCKUM LIHJIMHIPOM.

Onpenenenue yaeabHOU TEMI0EMKOCTH BEIIECTBA.

HccnenoBanue npoiecca ucrnapeHusl.

Ornpenenenrue OTHOCUTEIBLHON BIIAXKHOCTH BO3AYXa.

Ornpenenenue yaenbHON TEIIOTHI IJIaBJICHUS JIbJA.

Pa3znes 7. DiaekTpudecKkue 1 MArHUTHbIE SIBJICHUS.

OnekTpuzanus Ten. J[Ba poja snekTpuueckux 3apsaoB. B3anmogelicTBue
3apspKeHHbIX  Tell. 3akoH KyloHa (3aBUCHMMOCTh CHJIbI  B3aHMOJCHCTBUS
3apsHKEHHBIX TEJl OT BEJTUYUHBI 3aPsAJI0OB U PACCTOSIHUSI MEXKY TE€JIaMM).

DnekTpuueckoe nose. Hanpssk€HHOCTh 3nekTpudeckoro nons. [punimn
CYHEPHO3ULINH JIEKTPUUECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE).



Hocurenn »snekTpudeckux 3apsaoB. OJIEMEHTAPHBIA  DIEKTPUYECKUN
3apsia. Ctpoenne aroma. [IpOBOOHWMKM M JIUAJIEKTPUKU. 3aKOH COXPaHEHUS
ANEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUA TOK. YCJIOBHSA CYIIECTBOBAHUS AIIEKTPUUYECKOTO TOKA.
HcTouHrKNM TOCTOSHHOTO TOKA. JIEHCTBUA SJEKTPUYECKOTO TOKa (TEIUIOBOE,
XUMHUYECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUJIKOCTAX U Ta3ax.

Onektpuueckass nenb. Cuia TOKa. OJIEKTPUUECKOE HANPSIKEHHE.
ComnpoTuBiieHHE MPOBOAHUKA. YIEIBHOE CONPOTUBICHHUE BEIIECTBA. 3aKOH
Oma mma ywactka uenu. I[locimemoBarenbHOE M MapaJUIEIbHOE COEOUHEHHE
IPOBOJHUKOB.

PaGota ¥ MOIIHOCTH 3JNEKTpUYECKOro ToKa. 3akoH Jlxoyns—Jlenna.
DNEeKTpUYECKUe UENu M TMOTPEeOUTENH DJIIEKTPUUECKOW HHEPruu B OBITY.
KopoTtkoe 3aMbIkanue.

[TocrosiHHBIE ~MarHuThl. B3auMOJENWCTBUE TMOCTOSHHBIX  MAarHHUTOB.
MaruutHoe mnosne. MarautHoe mnosie 3eMJId M €ro 3Hauy€HUe IJIs KU3HU Ha
3emue. OnbIT Opcreaa. MarHuTHOE MOJIe 3JIEKTPUYECKOro Toka. [IpumeHenue
3JIEKTPOMArHUTOB B TEXHHUKE. JIeWCTBHE MAarHUTHOIO MOJISI HA IPOBOJHHK C
TOKOM. DIIEKTPOIBUTATENb IIOCTOSTHHOTO TOKa. Hcnonws3oBanue
AJIEKTPOJIBUTATEIIEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SBieHUE >SIEKTPOMATHUTHOW WHAYKUMH. [IpaBuiio
Jlenna. Onextporenepatop. CrnocoObl MOMYYEHUS DJIEKTPUUYECKON HHEPTHUU.
DNEKTPOCTAHIIMU Ha BO30OHOBIISIEMbIX HCTOYHUKAX YHEPTUH.

Jemoncmpayuu.

1. DNeKTpu3anus Ted.

2. JlBa poja 3JIEKTPUYECKHUX 3apsIOB U B3aUMOJECUCTBHUE 3apsKCHHBIX

TelL.

3. YCTpPOHCTBO U JECUCTBUE IEKTPOCKOMNA.

4. DIEKTPOCTATHYECKAs UHIYKIIUS.

5. 3aKOH COXpPaHEHMS ANEKTPUUECKUX 3aPSAT0B.

6. IIpOBOJHUKH U AUDIEKTPUKH.

7. MopaenvupoBaHue CUIOBBIX JIMHUM 3IEKTPUUYECKOTO TTOJIS.

8. M CTOYHMKHM IOCTOSIHHOT'O TOKA.

9. JlelcTBUS JIIEKTPUUECKOTO TOKA.

10. DNEKTPUUYECKUI TOK B dKUJKOCTH.

11. ["a30BbI pa3ps.

12. I3mepeHne cuibl TOKa aMIIepMETPOM.

13. I3mepeHnne 351eKTpUIeCKOro HarpsKEHUsl BOJIBTMETPOM.

14. Peocrar 1 Mara3uH CONPOTUBIIEHUN.

15. B3anmMonencTBUE MOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHHe HEBO3MOKHOCTH Pa3/IeJI€HUs MOJIFOCOB MarHuTa.

17. MozaenupoBaHHE MarHUTHBIX MOJIEW TOCTOSSHHBIX MAarHUTOB.

18. OnbIT OpcTena.

19. MarHuTHOE MOJe TOKa. DJIEKTPOMArHur.

20. JleicTBME MarHMTHOTO TOJISI HA TPOBOJIHUK C TOKOM.

21. DIEKTPOABUTATETb MTOCTOSTHHOTO TOKA.

22. UccnienoBaHue sIBIICHUS 3JEKTPOMArHUTHOW UHIYKIIUU.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HamNpaBJ€HUsS WHAYKIMOHHOTO TOKa OT YCJIOBUH €ro

BO3HUKHOBEHHS.
25. DIEKTPOreHepaTop MOCTOSIHHOTO TOKA.
Jlabopamopnuie pabomul u onvimol.



1. OnpIThl 1O HAOMIOAEHUIO AJIEKTPU3ALUU TeJl HUHAYKIUMEH U TpHU
CONPUKOCHOBEHHH.

2. UccnenoBanue ACMCTBUSL BJIEKTPUYECKOTO TMOJISI HA MPOBOAHUKUA U

JTUDJIEKTPUKH.

COopka u npoBepka padboThI JIEKTPUUYECKOM IIEMU OCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHie CUIIbI TOKA.

N3mepenue u peryaupoBaHue HAMPsKEHUS.

HccnenoBanue 3aBUCHMMOCTH CHJIBI TOKa, UIYILIETO YEpe3 pe3UCcTop, OT

CONPOTHUBJICHUS PE3UCTOPA U HAIIPSHKEHUS Ha pe3UCTOpE.

7. OnbITHI, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD ANEKTPUUECKOTO
COMPOTHUBJICHUSI MPOBOJAHUKA OT €r0 JJIUHBI, TUIOMIAJAN MONEPEUYHOTO
CEUYCHHS U MaTepuaa.

8. IlpoBepka mpaBuia CIOXKEHUS HANPSLDKEHUM MPU TOCIET0BATEIIbHOM
COEIMHEHUH JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuiia JJIsi CUJIBI TOKa MPH MapajlieIbHOM COEIUHEHUU

ouvew

PE3UCTOPOB.

10. OmpesienieHne  pabOTHl  DIEKTPUUYECKOTO TOKA, UAYIIEro uepes
pe3ucTop.

11. OmpeziesieHHe MOIIHOCTU 3JIEKTPUYECKOTO TOKa, BBIIEISIEMON Ha
pe3ucrope.

12. UccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, HIYIIETO Y€pe3 JaMIIOUYKY, OT
HaIPsHKEHHS Ha HEW.

13. Onpenenenne KII/[ narpeBarens.

14. UccnenoBanne MarHuTHOTO B3aMMOJICMCTBUSI IOCTOSIHHBIX MarHUTOB.

15. I3yueHne MarHuTHOTO TIOJNSl TOCTOSIHHBIX MAarHUTOB TMPU  UX
00BEIMHEHUY U Pa3/ICIICHUU.

16. UccienoBanne AEUCTBHUS DIIEKTPUYECKOTO TOKA HA MArHUTHYIO
CTpPEJIKY.

17. OOBITBI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbI B3aUMOJECHCTBHUS
KAaTYIIKU C TOKOM M MarHuTa OT CHJIbl TOKAa W HaIlpaBJI€HUS TOKa B
KaTYyIIKE.

18. I3ydyeHue AeiCTBUSI MArHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBanue u n3y4eHue padoThl JJIEKTPOIBUTATEINS.

20. U3mepenue KII/I anekTpoaBuraTreibHOM yCTaHOBKH.

21. OOBITBI TIO HCCJEAOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHIYKIHH:
UCCIIEJOBAHUE W3MEHEHUI 3HAYEHUsI U HaIpPaBICHUS UHAYKIHUOHHOIO

TOKaA.
9 KUIIACC

Pa3znen 8. Mexanuveckue siBJIeHUsI.

Mexanunueckoe ABWXKEHUE. MarepuanbHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXAHWYECKOrO JBHKEHUS. PaBHOMEpHOE MpSAMOJMHENHOE
nemwxenue. HepaBHoMepHoe mpsiMoiMHENHHOE aBWXKeHue. CpemHsss U
MTHOBEHHAs! CKOPOCTh TEJa IPU HEPABHOMEPHOM JBUKEHUH.

Yckopenue. PaBHOyCKOpeHHOE MpsMOHMHEHOe nBrkeHune. CBOOOIHOE
nagenue. OnbiTel ["anues.

PaBHOMepHOE nBMKEHUE 1O OKpykHOCTHU. [leproa u yacTora oOparieHus.
JIuHeHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENBHOE YCKOPEHUE.

IlepBpii 3akoH Herotona. Bropou 3akoH HeroTona. Tperuii 3akoH
Herorona. [IpuHIumn cynepno3suuuu Cui.



Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHUS,
CUJIa TPEHUS TTOKOS, APYTUE BUJIBI TPEHUS.

Cuita TsDKeCTH M 3aKOH BCEMHUPHOTO TITOTEHHS. Y CKOpPEHHE CBOOOIHOTO
najgeHus. J[Bmxenue miaHeT Bokpyr CoisHna. IlepBas kocMuueckas CKOpOCTb.
HeBecomocTh U neperpysku.

PaBHoBecne MarepuanbHOM  TOYKH. AOCOMIOTHO  TBEPIOE  TEJO.
PaBHOBecre TBEPIOro Tena ¢ 3aKpEIUVIEHHOM OChIO BpalleHUs. MOMEHT CHIIBL.
LlenTp TsKECTH.

Nmnynee Tenma. WM3MeHenwe wummynbca. KMMmynbe cuibl.  3akoH
COXpaHEHMs UMIYJIbca. PeakTMBHOE IBUKEHUE.

Mexannueckas pabotra W MOIIHOCTh. PaboTa cui TSDKECTH, YIPYTrOCTH,
Tpenus. CBs3b dHepruu U padotel. [loTeHIMaIbHAS SHEPTHS Teja, MOJIHITOrO
HaJl MOBEPXHOCTHIO 3emiid. [loTeHUManbHAsA DJHEPrus CXKATOW MPYKUHBI.
Kunernueckas sneprus. TeopeMa 0 KHHETUYECKON SHEPTUU. 3aKOH COXPaHCHUS
MEXaHUYECKON SHEPTUM.

Jemoncmpayuu.

1. HabmroneHne MexXxaHMYeCKOTO JBIDKCHHS Tejda OTHOCHTEIBHO pPa3HBIX

TEJ OTCUETA.

2. CpaBHeHHME MyTE€W W TPACKTOPUN JABUIKCHHUSA OJIHOTO M TOTO XK€ Teja
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3mepenune CKOpoCTH U YCKOPEHUS MPSIMOJIMHEWUHOTO JIBU>KECHHS.

HccnenoBanue npu3HakoB PABHOYCKOPEHHOTO JBUKCHUS.

Habmronenue aBrKeHUsI Tela Mo OKPY>KHOCTH.

Habmronenne MexXxaHMUECKUX SBJICHHUH, IPOUCXOAIINX B CHCTEME

oTcuéra «Tenmexka» Mmpu €€ paBHOMEPHOM M YCKOPEHHOM JBH)KECHUU

OTHOCHUTEJIFHO KaOuHeTa (PU3HKH.

7. 3aBUCUMOCTh YCKOPEHHS Te€ja OT MacChl Teja U JICHCTBYIOLIEH HA HETO
CHJIBI.

8. HaOmronmenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUU TEIL.

9. M3meHeHue Beca Tenna mpu YCKOPEHHOM JABH>KECHUHU.

10. [lepenaya nmnynbca npu B3auMOJECUCTBUU TEIN.

11. [IpeoOpa3zoBanus SHEPTUH MPU B3aUMOJICHUCTBUU TEJL.

12. CoxpaHeHHE UMITYJIbCa MIPYU HEYNIPYTrOM B3aMMOJECHCTBUH.

13. CoxpaHEeHHE UMITYJIbCa IIPH a0COJIFOTHO YIIPYTOM B3aMMOICHCTBUH.

14. HabmroneHne peakTUBHOTO JIBH)KCHHUS.

15. CoxpaHEeHHE MEXaHWYECKOW SHEPTUHU MPU CBOOOTHOM TaJCHHUU.

16. CoxpaHeHME MEXAaHUYECKOM »HHEpPruyd TMpU JBWIXKCHUH Tejla IO
JNEUCTBUEM IIPYKUHBI.

Jlabopamopnsie pabomel u onvimol.

1. KoHcTpyupoBaHue TpakTa JiJig pa3roHa W JajbHEUIIIEro paBHOMEPHOTO
JBUKEHUS IIapUKa WU TEJICKKHU.

2. OmpepeneHne CpeiHEe CKOPOCTU CKOJBXKEHUST OpycKa WU JBUIKEHUS
IIapyKa Mo HaKJIOHHOM IJIOCKOCTH.

3. OnpezneneHue yCKOpeHUs Tella MPU PABHOYCKOPEHHOM JIBUKEHUU 10
HAKJIOHHOM TUIOCKOCTH.

4. HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIDKCHUHU 0€3 HavaJbHOM CKOPOCTH.

5. IlpoBepka THUIIOTE3BI: €CIW TMPU PABHOYCKOPEHHOM JBWXKCHHH Oe€3
HayaJbHOM CKOPOCTH MYTH OTHOCSATCS KaK psAJi HEYETHBIX YKCEN, TO
COOTBETCTBYIOIIME MPOMEKYTKH BPEMEHU OJUHAKOBBI.

ouvew



6. HccienoBaHne 3aBUCUMOCTH CHJIBI TPEHUSI CKOJBXKEHHUS OT CHJIBI
HOPMAJIBHOTO JIABJICHUA.
7. OnpexaeneHue kodpuieHTa TPEHUS CKOJIbKCHHUS.
OnpeneneHue )KECTKOCTU MPYKUHBI.
9. OmnpeneneHue pabOTHl CUJIBI TPEHUS IMPU PABHOMEPHOM JBHKCHUHU
TeJla M0 TOPU30HTAIBLHON MOBEPXHOCTH.
10. Onpenenenne padOTHl CHJIBI YNPYTOCTH IIPU TMOJIBEME TIpy3a ¢
UCII0JIb30BaHUEM HETIOIBHYKHOTO M TIOJIBUKHOTO OJIOKOB.

11. MI3yueHue 3aKkOHa COXpAHEHUS YHEPTUH.

Pa3zngen 9. MexannuecKue KoJie0AaHUA M BOJIHBI.

KonebarenbHoe nBwkeHue. (OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM:
MEepUOJI, YacTOTa, aMIUIMTyJa. MaTeMaTH4eCKuid W NPY>KUHHBIA MasTHUKH.
[IpeBparienre 3HEPTrUn Mpu Kojied0aTeIbHOM JIBH)KCHUH.

3aryxawpnme KojeOanusa. BwiHyKneHHble  KkojiebaHus.  Pe3onaHc.
Mexannueckre BoJIHBI. (CBOMCTBAa MeXaHWYECKUX BOJIH. IIpojonbHble U
MOIepeYHble BOJHBIL. J[TMHA BOJHBI W CKOPOCTh €€ pachpoCTpaHEHHUS.
MexaHnuyeckre BOJIHBI B TBEPIOM TeJe, CEHCMUYECKHE BOJIHBI.

3ByK. ' poMKOCTh 3ByKa M BhIcOTa ToHA. OTpakeHue 3Byka. Mudpa3Byk u
yJIbTPa3BYK.

Jemoncmpayuu.

1. HabmroneHue xoneOaHui Tead MO ACHCTBUEM CHIIBI TSIXKECTH W CHJIBI
yIOPYTOCTH.

Habmronenue xonebanuii rpy3a Ha HUTH U Ha MPY>KUHE.
Habmronenue BeIHYXICHHBIX KOJICOaHUI M pe30HaHCA.
Pacnpoctpanenue npo10IbHBIX U MOMIEPEYHBIX BOJIH (HAa MOJEIH).
Habmronenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTUYECKHI PE30HAHC.
./Iaéopamopubte pabomul u onvimel.
1. OmpeneneHne YacTOTBl M TEpHOJAa KoJIeOaHW MaTeMaTHYECKOTrO
MasITHHKA.
2. OmpeneneHre 4acTOTH U TIEpHo/Ia KoeOaHuil IPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCHMOCTH Tepuoa KoJICOAHHMH ITOJBEIICHHOTO K
HUTH Tpy3a OT JJIMHBI HUTH.
4. VccnemoBaHWe 3aBUCHMOCTH TEpHOJia KOJEOAaHWH  IPYKHHHOTO
MasiTHUKA OT MacChl Ipy3a.
5. IIpoBepka HE3aBUCUMOCTH IEepHOJia KOJICOAHUH Tpy3a, MOJIBEIICHHOTO
K HUTH, OT MacChI Tpy3a.
6. ONBITBI, JEMOHCTPUPYIOIIHE 3aBUCHMOCTH TMEpHoJa KoJIeOaHUi
MPY>KUHHOTO MAasiTHUKA OT MAacCChl Ipy3a U KECTKOCTU MPY>KUHBI.

7. W3mepenue yckopeHus CBOOOIHOTO IaJICHHS.

Pa3znes 10. D1eKTpPOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMAarHUTHOE  T0Jie.  DJEKTpOMarHuTHbIe BOJHBI.  CBoiicTBa
3JIEKTPOMArHuTHBIX BOJH. IlIKkanma sneKTpoMarHUTHBIX BOJH. Mcmosnb3oBaHue
3JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3H.

DJIeKTpOMarHuTHas mpupoja cseta. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETa.

Jemoncmpayuu.

1. CBoiicTBa 2JIEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuie pabomel u onvimol.

o
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1. M3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MIOMOIIBI0 MOOUIBLHOTO
TenedoHa.

Pa3nen 11. CBeToBbIe AIBJIEHHUS.

JlyueBas  mopenp  cBera. HMcrounukum  cBera.  IIpsMosmHeilHoe
pacnpoctpanenue cBeta. 3armeHuss ConHna u Jlynsl. OTpakeHue cBera.
[Tnockoe 3epkaiio. 3aKOH OTPAXKEHUS CBETA.

[IpenomiieHue cBeta. 3aKOH TpeOMJICHHUs cBeTa. [loaHOE BHyTpEeHHEE
OoTpak€HHE cBeTa. M Ccmoyib30BaHWE IIOJHOIO BHYTPEHHETO OTPAXKEHUS B
ONTHUYECKHUX CBETOBO/IAX.

Jlunza. Xonm nyder B smH3e. OnTudeckas cucrteMma Qoroamnmapara,
MUKpOCKONa W Tejeckona. ['ma3 kak onTuyeckas cucrtema. binu3opykocTh H
JalTbHO30PKOCTh.

Paznoxxenue Oenoro cBera B crnektp. OmnbiTel HpetoToHa. CroxeHue
CIIEKTpaJIbHBIX LIBETOB. Jucniepcus cBeTa.

Jemoncmpayuu.

1. IIpsmonuHENHOE pacIpOCTPAHEHUE CBETA.

2. OTpaxkeHue CBeTa.

3. Ilomyuenue wu300pakeHUl B IIJIOCKOM, BOTHYTOM M BBIIYKJIOM
3epKaJIax.

[Ipenomiienue cBera.

OnrTuyeckuii CBETOBOI.

Xoa mydeid B cOOMparoniei JInH3e.

XoJ1 Iydel B pacCEenBarOIICH JIUH3E.

[Tonydyenue n300pakeHUi ¢ TOMOIIBIO JTUH3.

. Ilpunnun nevictBus GoroanmnapaTa, MUKPOCKOIIA U TEJIECKOMA.

10. Mopens Tinaza.

11. Paznoxenue 6e10ro cBeTa B CIEKT.

12. [lomydyenue 6e10ro cBETa MPU CIOKEHUH CBETA PA3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimol.

1. HccnenoBanue 3aBUCUMOCTH yrila OTPa)XKEHUsI CBETOBOTO Jiyda OT yrijia

naJCHUS.

2. N3yuenue xapakTepuCTUK U300paKeHU MIPEAMETA B TUIOCKOM 3€pKajle.

3. HccnenoBaHue 3aBUCHMOCTH YIJIa MPEJIOMIJIEHUSI CBETOBOrO Jiyda OT

yTJia MaJIeHUs] Ha TPAHUIIE «BO3TyX—CTEKIIOM.

4. llonmyueHue U300paKeHHM C MOMOIIBIO COOUPAIOIIEH JTMH3BI.

5. OnpeneneHue (POKYCHOTO  PACCTOSHHUS W ONTHYECKOW  CHIIBI

coOmparoIei JTUH3HI.

6. OMBITHI MO Pa3I0KEHUIO OETIOTO CBETA B CIIEKT.

7. OmbITHI 0 BOCTIPUSTHIO IIBETA MPEIMETOB MPU UX HAOIIOJICHUU Yepes

IIBETOBbIC (DUIIHTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnewitel Pezepdopaa u mianerapuas moaens atroma. Mojens atoma bopa.
Ucnyckanue u normouieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

PamnoaktuBHoCcTh. Anbda, Oeta- u ramma-usnydeHus. CTpoeHue
aTOMHOro  snapa. HyknoHHas  Momenb  atomMHoOro — siapa.  M3oromsl.
PannoaktuBHbIe npeBpaienus. [lepuoa nomypacnaga aTOMHBIX sIEp.

SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsSI0BOIO U MacCCOBOTO YHCEIL.
DHeprus CBsi3M aTOMHBIX sjep. CBsi3b Macchl W 3HEpruu. Peakuuu cuHTe3a U
nenenusd siaep. Ucrounuku sneprun CotHIa U 3BE3I.

SnepHas sHepreruka. JleMCTBUS PagMOAKTUBHBIX W3JIYYCHUN Ha JKUBBIE
OpraHU3MBI.

©®NoO U A



Jemoncmpayuu.

CnexTpbl U3ITy4eHUS U MOTJIOEHHUS.

CnexTphl pa3IuvyHbIX Ta30B.

CnekTp Bogopo/a.

Hab6nronenue tpekoB B kamepe Buiibcona.

Pabora cuérunka HOHM3UPYIOUIUX U3JTYICHUH.

Perucrpanus usnydeHus NpupoaHbIX MUHEPAJIOB U MPOAYKTOB.

./Iaéopamopuble pabomul u onvimeol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnepoBaHue TPEKOB: U3MEPEHUE SHEPIUU YACTHUILIBI 10 TOPMO3ZHOMY

nyTH (1o gororpadusm).

3. H3Mmepenue panoakTUBHOTO OHA.

IToBTOpPHUTENHLHO-00001AIOIIUIA MOYJIb.

[ToBTOpUTENHEHO-00001IIAIOIINIA MOZYJIb peaHa3HaYeH TUTSL
CUCTEMATH3allMK W OOOOIICHUS TMPEAMETHOrO COJIEpKaHUS W OMbITa
JEeSTEILHOCTH, MPUOOPETEHHOTO MIPU U3YUCHUHU BCETO Kypca (PU3UKH, a TaKkKe
JUTSI TIOJITOTOBKM K OCHOBHOMY TOCYJI@PCTBEHHOMY 3K3aMEHY IO (hU3UKE IS
00y4Jaronuxcsi, BBIOPABIIMX ATOT YY€OHBIN MpEIMET.

[Ipy w3yyeHHH NAHHOTO MOJIYJS PEAIU3YIOTCS U CHCTEMATU3UPYIOTCS
BUJIBI JICSTENBHOCTH, HAa OCHOBE KOTOPBIX OOECIEUYMBACTCS OCTHUKECHUE
OPEIMETHBIX W METalpeIMETHBIX IUIAaHUPYEMBIX pPE3yJbTaTOB OOYYEHHS,
dbopMHpyeTCsl €CTeCTBEHHOHAYYHAsI TPAaMOTHOCTh: OCBOCHUE HAYYHBIX METOJ/IOB
UCCJICIOBAHUS SIBJICHUM MIPUPOJIBI M TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBACHATD
du3nuecKkue sSBICHUS, MPUMEHSIS MTOJyYeHHBIE 3HAHUA, PEIlaTh 3a7a4yu, B TOM
YUCJIE KAUECTBEHHBIE U YKCIIEPUMEHTAJIbHBIE.

[IpyHIMOUATBPHO  AESATEIBHOCTHBIM  XapakTep  JAHHOTO  paszela
peanu3yeTcs 3a CUET TOro, 4TO 00YJarOUIUECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX
UM MpeIaraeTcs:

HAa OCHOBE IMOJYYEHHBIX 3HAHUW paClO3HAaBaTh W HAYYHO OOBSICHSTH
dusnueckue SBICHUS B OKPY KAIOIIEH MPUPOJIE U TIOBCETHEBHOM KU3HH,

UCIIOJIb30BaTh HAy4YHBIE METOJbI HUCCIeAOBaHUS (U3HMUECKUX SBIICHUM, B
TOM YHCJIE JJI MPOBEPKHU THUIOTE3 U MOJTYUYEHHUS] TEOPETUUECKUX BBIBOJOB;

OOBSACHITh HayYHbIE OCHOBBI HamOOJiee Ba)KHBIX JTOCTHXKCHHN COBPEMEHHBIX
TEXHOJIOTUH, HAlpUMep, MPAKTHUYECKOTO  HCIOJb30BaHUS  PA3JIMYHBIX
MCTOYHUKOB SHEPrMM Ha OCHOBE 3aKOHA MPEBPAIICHUS U COXPAHEHHS BCEX
U3BECTHBIX BUJIOB SHEPIUH.

DU A WwN R



IINIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUSA ITPOT'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yuenne ¢u3nku Ha ypOBHE OCHOBHOrO 00mero o0Opa3oBaHMs

HaIlpaBJICHO Ha AOCTHKCHHUC JIMYHOCTHBLIX, MCTAIIPCAMCTHLIX M IPCAMCTHBIX
O6paBOBaTCJII)HI>IX PE3YIILTATOB.

B pesynbrare wu3ydeHuss (U3MKA HA YpPOBHE OCHOBHOTO OOIIETo

oOpazoBaHuss y oOywawrmierocs OyayT cpOpMHUPOBAHBI  CIICIYIOIIHE
JUYHOCTHBIC Pe3yJIbTaThl B YaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

— TIpPOSIBJICHUE UHTEpeca K MCTOPUA U COBPEMEHHOMY COCTOSIHHUIO
pOCCUCKOMN (hU3UYECKON HAYKH;

— IIEHHOCTHOE OTHOIIICHUE K JIOCTHXKCHHSIM POCCUNCKUX YUEHBIX-(HU3UKOB;
2) rpaskKaaHCKOr0 U 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUS:

— TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXJIEHHH OOIIECTBEHHO
3HAUYMMBIX M OTHUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHUEM JOCTIKEHUN PU3UKH;

— OCO3HAHHE BaXXHOCTU MOPAJIBHO-3TUYECKUX MPUHLMUIIOB B AEATEIbHOCTU
YYEHOT0;

3) 3¢TeTH4€eCKOro BOCIIUTAHMSI:

— BOCIIPHUSITUE ICTETUUECKUX KA4eCTB (DU3UUECKON HAYKHU: €€ TApMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) HEHHOCTH HAYYHOTO MO3HAHUA:

— OCO3HAHUE IEHHOCTH (U3MYECKOM HAyKH KaK MOIIHOTO WHCTPYMEHTa
MO3HAHUSI  MHUpPa, OCHOBbl  Pa3BUTUA  TEXHOJIOTHMH,  Ba)KHEUILIEH
COCTaBIISIIOIIEN KYJIbTYPBIL;

— pa3BUTHE HAYYHOU JI0003HATETHLHOCTH, HHTEpPECA K HUCCIEI0BATEIbCKOM
JEATEIIbHOCTH;

5) d¢opmupoBaHusi KyJAbTYpPbl 310POBbSI W 3MOLMOHAJBLHOIO
0J1aronoJIy4us:

— OCO3HaHHME IIeHHOCTH Oe3omacHoro oOpasza >KM3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH MpaBUJI OE30MacCHOTO IOBEJICHUS Ha
TpaHCIIOpPTE, Ha IOPOTaxX, C SJIECKTPUYECKUM U TEIUIOBBIM 00OpPYIOBAHHEM B
JIOMAIIHUX YCIIOBHUSIX;

— c(opmMupoBaHHOCTh HaBBIKA peQUIEKCHU, MPU3HAHKWE CBOETO IMpaBa Ha
OIIMOKY M TaKOTO € MpaBa y APYroro 4eaoBeKa;

6) Tpy10BOI0 BOCIIMTAHMS:

— AKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKHUX 3ajad (B pamMKaxX CEMbH,
oOpa3oBaTeNbHON OpraHu3allid, TOpoJa, Kpas) TEXHOJIOTUYECKOW U
COIIMAJIbHON HAIPaBJICHHOCTH, TPEOYIOIMX B TOM YHUCIE M (U3HUYECKUX
3HAHUU;

— UHTEPEC K MPAKTUIECKOMY U3yUEHUIO MPodeccuii, CBSI3aHHBIX C (PU3UKON;
7) 3K0JIOrH4eCKOro BOCIIMTAHUSA

— OpHUCHTAIMS HA NMPUMEHEeHNEe (PU3NYECKUX 3HAHWM /I peIeHUs 3a/1a4d B
00JIaCTH OKPY’KAIOMICH Ccpeipl, IUIAHUPOBAHUS TMOCTYMKOB M OICHKH WX
BO3MOYKHBIX TOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

— OCO3HaHME TJI00ATHHOTO XapaKTepa IKOJOTUUECKUX MPOOIeM U MyTel ux
pelieHus;

8) ajanTanuu K M3MEHSIOUIUMCS YCJIOBUSIM COUMAJIBLHOW M NMPUPOAHOI
cpeabl:



- HOTpe6HOCTB BO BSaHMOHeﬁCTBHH IIPpHU BBIIOJHCHUHU I/ICCJIGIIOBaHI/Iﬁ )41
IIPOCKTOB (1)H3PI“ICCKOIZ HAIIpaBJICHHOCTH, OTKPLITOCTL OIIBITY W 3HAHHWAM

JPYTHX;

e — TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO
NeSTEeIbHOCTD;

e — TMOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUN, B TOM YHUCIE

bopMyIMpoBaTh HJEU, MOHSATUSA, THUNOTE3bl O (U3NYECKUX OOBEKTaX u
SIBJICHUSIX;

e — OCO3HaHHE ACPUIUMTOB COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH B
obsactu PU3HKY;

e — IUJIAHUPOBAHHUE CBOETO PA3BUTHUS B NMPUOOPETEHHH HOBBIX (PU3NYECKUX
3HAHUM;

e — CTpEMJICHHE aHaJU3UPOBATh U BBIBISTH B3aUMOCBSI3H IPUPOJIBI,

oOIecTBa U AKOHOMHUKH, B TOM YHCJIE C MCHOJb30BAaHHEM (PU3MUECCKUX
3HAHMU;

e — OIICHKAa CBOUX JICMCTBUU C YYETOM BIIMSAHHUS Ha OKPYXAIOUIYIO Cpeny,
BO3MOJKHBIX TJI00aJIbHBIX TTOCIICICTBHI.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesymnprare ocBoeHHS TporpaMMbl 1O (pu3uMKe Ha YpOBHE OCHOBHOTO
obmero  oOpa3oBaHuss y  oOyuwatomerocss  OyayT  cOpMHUPOBAHBI
MeTanpeaMeTHbIE pPe3yJbTaThl, BKJTIOYAIONITHC M03HABATEIIbHBIC
yYHHUBEpCaJIbHbIC YYeOHbIC JCUCTBHS, KOMMYHHUKATHBHBIE YHHBEPCAIbHBIC
yueOHbBIC ICHCTBHS, PETYJIATUBHBIC YHUBEPCAIBHBIC YIeOHBIC JCHCTBHSL.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3oBble Jilornueckue JeiicTBUA:

¢ BBISBJISITh W XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(siBNICHMI);

e YCTAHABJIMBATh CYIICCTBCHHBIM TPU3HAK KJacCU(pUKAIIUA, OCHOBAHUS
JU1s1 0000ITICHUS U CpaBHEHNS,

¢ BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEUYHS B PacCMaTpHUBACMBIX
dakTax, MaHHBIX M HAONIOACHUAX, OTHOCSAIIUXCA K (PHU3NUYESCKUM
SIBIICHUSIM,

e BBISIBJISITh ITPUYMHHO-CJICJICTBEHHBIC CBS3W TPH HM3YYCHUH (HHU3UICCKHUX
SBJICHUWA W TPOIECCOB, JIeNIaTh BBIBOABI C  HMCIIOJIH30BAHHEM
JNEIYKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUEHUM, BBIIBUTATh THIIOTE3bI
0 B3aMMOCBS35X (DU3NUSCKUX BEITUYMH;

e CAMOCTOSITENIbHO BBIOMpaTh CMoco0 pelmeHus y4deOHoW (U3UYecKoit
3a/1a9M (CpaBHEHHE HECKOJBLKUX BApUAHTOB PEIICHUS, BEIOOP Hanboee
MOIXO/ISIIIETO C YYETOM CaMOCTOSITEIPHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBarejabCcKue J1eCTBHUA.

e UCIIOJIH30BATh BOMPOCHI KaK MCCIICOBATEIHCKANA HHCTPYMEHT ITO3HAHMS;

¢ IPOBOJIUTH  T0  CAMOCTOATENILHO COCTABJIICHHOMY TUIAHY  OTIBIT,
HECJIOKHBIN (DU3UYECKUN OKCIIEPUMEHT, HEOOJIBIIIOE WCCIICIOBAHNE
(H3UIECKOTO SIBJICHUS,

e OIICHUBAaTh HA TIPUMCHHMOCTb M JIOCTOBEPHOCTH HH(pOpPMAIIHIO,
MOJIYYCHHYIO B XOJI€ MCCJIEIOBAHUS WU DKCIIEPUMEHTA,;



e CAMOCTOSITEIBHO  (hopmynupoBaTh  OOOOIIEHHMS ¥ BBIBOJABI  IIO
pe3ynbTaTaM MpOBEAEHHOTO HAOJIOICHHUSI, OIIBITA, UCCICAOBAHUS;

e IIPOTHO3UPOBATh BO3MOXKHOE JIaJIbHEHINCE pa3BUTHEC (DU3UICCKUX
IIPOIIECCOB, a TaK)KE BBIIBUTATh IPEANOIOKEHHUS 00 MX Pa3BUTHU B
HOBBIX YCIIOBUSX U KOHTCKCTaX.

Pabora ¢ unpopmaumeii:

e IPUMEHSATD Pa3JIMYHBIC METO/IbI, HHCTPYMECHTBI M 3aIPOCHI IIPH TTOMCKE H
otOope MHGOPMAIMHN WIN JAHHBIX C YYETOM IPEIIOKCHHOW YUeOHOM
bu3rUecKon 3a/1a4u;

e AHAJIU3UPOBATh, CHCTEMATH3UPOBAaTh U HHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3IUYHBIX BUIOB M POPM ITPEICTABICHHS,

e CAMOCTOSITCIIEHO BBIOMpaTh ONTUMAJIbHYIO (OpMYy TIpEACTaBICHHS
uHpOpPMAIIMM W HWILTIOCTPUPOBATh pPEIIacMbIe 3aJladyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAIIASIMH.

KoMMyHuKaTHBHbIE YHHBEpPCAIbHbIE YUeOHbIe J1eHCTBUSL:

e B XOJI¢ 00CYXJIeHUsI y4eOHOro MaTepualia, pe3yJbTaToOB JIabOpaTOPHBIX
paboT W MPOEKTOB 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOit
TeMbl W BBICKA3bIBaTh HJICH, HAIICJICHHBIC Ha pCIICHHE 3aJadd |
noJi/Iep>kKaHue 0J1arokKenaTeIbHOCTH OOLICHUS;

¢ COTIOCTABJIATh CBOM CYXJIEHHS C CYXKICHUSIMHU JPYTrUX YYaCTHUKOB
Juanora, OOHapyKUBaTh Pa3IudKe U CXOJICTBO MO3UIINIA;

e BEIP@XKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MMUCHhbMEHHBIX TEKCTAX;

e IyOJIMYHO TPEJICTABIATh PE3YIbTaThl BBIMOJIHEHHOTO (U3HUYECKOTO
ombITa (IKCIIEPUMEHTA, UCCIICIOBAHUS, TIPOEKTA);

e [IOHUMAaTh WU  HCIOJB30BAaTh  MPEUMYIIECTBA  KOMaHAHOM U
UHAUBUYaIbHONM paOOThl TMPH PEUICHUU KOHKPETHON (Qu3nuecKkon
po0JIeMBI;

e IPUHUMATH IIEJIU COBMECTHOM JeSTEIHLHOCTH, OPTaHN30BbIBATh JACHCTBUS
no e€¢ IOCTM)KCHHIO: pacHpelelisiTh POJu, OOCYXIaTh MPOIECChl U
pe3yJabTaThl COBMECTHOM paboOThl, 0000INaTh MHEHHUS HECKOJIBKHUX
JIIOJICH;

e BBITIOJIHSTH CBOIO YacTh pabOThI, JOCTUTask KAYECTBEHHOTO Pe3yJbTaTa 1o
CBOEMY HAIMPABJICHUIO M KOOPAUHUPYS CBOU JEUCTBUS C JPYTUMH
YJieHaMHd KOMaH/Ibl;

e OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIUH MPOAYKT MO KPUTEPHSIM,
CaMOCTOSTENbHO CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHUS.

PeryasiTuBHbIC YHUBEpCAJIbHbIE YUeOHbIE 1eiicCTBUS

Camoopranusamnus:

e BBISIBIIATH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIHUSX, TPEOYIOMIMNX
TUTSI petieHust (GPU3NIECKUX 3HAHUM;

e ODUCHTHPOBATHCA B PA3NUYHBIX TMOJAXOJAX TMPUHATHAS PEIICHUM
(MHAMBUAYATBHOE, IPUHITHE PEIICHUS B TPYIINE, MPUHATHE PEIICHUN
TPYIION);

e CAMOCTOSITEJIbBHO COCTaBIISITh QJITOPUTM peIIeHUs (U3UYECKOM 3a1adu
WM TUTAHA WCCIICIOBAHUS C YYETOM HMMEIONIUXCS PEeCypcoB M
COOCTBEHHBIX  BO3MOXXHOCTEH, apryMEHTHPOBATh IpeajiaracMbie
BapUAHTHI PELICHUM;

e JICNIaTh BBIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIN HHTEJIEKT:



e IaBaTh JICKBAaTHYIO OLIEHKY CUTYyallMU U MpeJjiarath rjiaH e€ H3MEeHEHUs,

¢ OOBSICHATh TPHUYUHBI  JOCTWXKEHUSA (HEJOCTHXKEHMS) pe3yJIbTaToB
NEeSTeIbHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY;

e BHOCUTh KOPPEKTUBBI B JEATEILHOCTH (B TOM YHKCJIE B XOJ BBHIITOJIHEHHUS
(Gu3MUecKOoro MCCIENOBaHUsA WM IMPOEKTAa) HAa OCHOBE HOBBIX
00CTOSITENBCTB, U3MEHMUBIIMXCA CUTyallud, YCTaHOBJIEHHBIX OIIMOOK,
BO3ZHUKIIINX TPYJHOCTEH;

e OIICHUBATh COOTBETCTBUE PE3YyJIbTATA LIETU U YCIOBUIM;

e CTAaBUTH C€0sl HA MECTO JIPYroro YeJoBeKa B XOJ€ CIOpa UK JTUCKYCCUH
Ha HAY4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JPYroro;

e IPU3HABATh CBOE MpaBO Ha OMIMOKY MpU pelieHUuu (PU3MYECKUX 3ajay
WIHM B YTBEPXKJACHUSIX Ha HAYYHBIE TEMbI U TAKOE e MPaBO JIPYyroro.

IHPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 7 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

¢ UCTIOJIB30BaTh  MOHATHS: (U3MUECKHME U XUMHUYECKHUE SIBJICHUS,
HAO0JII0/ICHHE, SKCIIEPUMEHT, MOJIENb, TUIIOTE3a, SUHUIBI (PU3UUECKHUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUSA BellecTBa (TBEPIOE,
KHUJKOE, Ta3000pa3HOE), MEXaHWYECKOE JBW)XEHHE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEINHOE), TPACKTOpHs, PaBHOJIECHCTBYIOIIAS
cuina, gepopmanus  (ympyras, —IUIaCTUYECKasl), HEBECOMOCTb,
COOOMIAIOIINECS COCY/IBL;

e paznuyath sBIeHUS (AUddy3usi, TEIIOBOE ABUKEHUE YACTHI] BEIIECTBA,
PaBHOMEpPHOE JIBIDKCHHE, HEPaBHOMEpPHOE JBUKCHUE, WHEPIIHS,
B3aMMOJICHCTBHE TEJ, pABHOBECHE TBEPJIBIX TEJ C 3aKPEIVIEHHONW OCBIO
BpallleHUs, Mepejavya JaBleHUs TBEPABIMU TeEJIaMH, >KUIKOCTIMHU U
razamu, armoc(epHoe JaBieHUE, IUIABaHUE TEJ, MPEBPAIICHUS
MEXaHUYECKOW SHEPTUM) N0 OMUCAHUIO UX XapaKTEPHBIX CBOWMCTB U Ha
OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SIBICHHUE;

e pacrio3HaBaTh TNPOSBICHUE M3YYCHHBIX (PU3UYECKUX SIBICHUN B
OKPYXAIoIlleM MHUpE, B TOM 4YHCie (U3UUECKUE SBIICHUS B MPHUPO/IE:
IPUMEPHI ABUKEHUS C PA3TUYHBIMU CKOPOCTSIMU B JKUBOW U HEKHUBOU
npupoje, ACHCTBUE CHIJIBI TPEHUS B TPUPOJIE U TEXHUKE, BIUSHUC
aTMOC(epHOro JaBJICHUS Ha KUBOW OpPraHU3M, TUIABaHUE pbIO, pbhlyaru
B TeJ€ YeJOBEKa, MPH 3TOM TNEPEBOJUTH MPAKTUYECKYIO 3aJady B
y4eOHYI0, BBIJIEIIATh CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKH) (DHU3HUUECKUX
SIBJICHUM;

e ONIMCHIBATh U3YUYCHHBIE CBOMCTBA TeN U (PU3NUYECKUE SIBJICHUS, UCTIONb3YSI
dusnueckue BeaUUMHBI (Macca, 00BEM, TIIOTHOCTH BEIECTBA, BPEMS,
MyTh, CKOPOCTb, CPEIHSSI CKOPOCTh, CHJIa YIPYTOCTH, CUJIA TSKECTH,
BEC TeJla, CUJia TPEHUs, AaBlieHUEe (TBEPIOro Teja, KUAKOCTH, Tasa),
BBITAIKMBAIOIIAS CHJIa, MEXaHUYECKask paboTa, MOIIHOCTh, TJIEYO CHUJIBI,
MOMEHT CHJIbI, KOX(P(OUIIMEHT TOJE3HOTO JECUCTBUS MEXaHU3MOB,
KHHETHYECKasi U MOTEHIUANIbHAS DHEPTHsl), IPU OMHCAHUH TTPABUIHHO
TPaKTOBaTh (UBMYECKUN CMBICI HCIOJB3YyeMbIX BEJIHMYWH, WX
0003HauEHUS M €IUHUIBI (PU3NYECKUX BEIWYUH, HAXOAUTHh (HOPMYJIBI,
CBSA3BIBAIONME  JIAHHYI0  (DU3UYECKYI0 BEJIMYHHY C JIPYTUMH
BEIMYMHAMHU,  CTPOUTH  TIpapUKh  U3YYCHHBIX  3aBHUCHUMOCTEU
(U3UICCKUX BEIIMYHH,



e XapaKTEepHU30BaTh CBOMCTBA Tell, (U3UUECKHUE SIBICHHUS M IPOILIECCHI,
UCIIOJIb3Yysl TpaBUiia CIOXKEHUS CWI (BIOJIb OJHOW MPSIMOii), 3aKOH
I'yka, 3akon Ilackains, 3akoH Apxumesa, MPaBUJIO paBHOBECHUS pbluara
(Obmoka), «305I0TO€ MPaBUJIO» MEXaHWKH, 3aKOH COXpaHEHUs
MEXaHUYECKOW PHEPrUH, MPU 3TOM J1aBaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA Y 3aIIUCHIBATh €r0 MAaTEMAaTUYECKOE BhIPAKEHUE;

e 00BSCHATH (PU3HUECKUE SIBJICHUS, POIECCHl U CBOMCTBA TEJl, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallull NPaKTUKOOPHUEHTHPOBAHHOIO XapaKTepa:
BBISIBIISITh IPUUMHHO-CIIE/ICTBEHHBIE CBSI3M, CTPOUTHh OOBICHEHHE U3 1—
2 JOTMYECKHMX IIaroB C oOmopoil Ha 1-2 Wu3y4YeHHBIX CBOWCTBa
bu3nUecKuXx SIBICHUM, PU3NYECKUX 3aKOHA UITU 3aKOHOMEPHOCTH;

epemiath pacu€THbC 3a7a4d B 1—2 JCHCTBUS, HMCHOJB3YSd 3aKOHBI U
dbopMyIbl, cBsI3bIBaOIINE (U3MUECKUE BEJIUYMHBI: HA OCHOBE aHaJIM3a
yCIIOBUS 3aJlaud  3alUChiBaTh KpaTKOE YCIOBUE, TIOJICTABISATH
¢du3nueckre BeIUYUHBI B (OPMYJBI U MPOBOJUTH PAaCUEThl, HAXOIUTh
CIIpaBOYHBIE JaHHBIC, HEOOXOAUMBIC IS PEIICHUs 3a7ad, OICHUBATH
PEATUCTUYHOCTD MOJTyYeHHON (PU3NYECKON BEJIMUMHBI;

e pacrmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIH
(Gu3NUeCKMX METOJI0OB, B OINHUCAHUMU WCCIEIOBAHUS  BBIJCIATH
poBepsieMoe MIPEANOJI0KEHNE (rumotesy), pasnuyarh U
MHTEPIPETUPOBATH MOJTYUYEHHBIN Pe3ybTaT, HAXOIUTh OMMUOKH B X0JI€
OTIBITA, JIENIaTh BBIBOBI IO €T0 pe3yIbTaTaM;

¢ IPOBOJIUTH OMBITHI TIO0 HAOJIOJACHUIO (PU3NYECKUX SBICHUN WIH
¢u3nueckux  CBOWCTB  Tel:  (opMylnupoBaTh  MPOBEpPSEMbIC
NPEANnoioXKeHuss, coOupaTh  yCTAaHOBKY U3  MPEIJIOKEHHOTO
000pyI0BaHUs, 3aMUCHIBATH X0 OMBITa U (HOPMYIUPOBATH BHIBOJIBI;

e BBITIOJIHSATH TPSIMBIE M3MEPEHUsI PACCTOSHUS, BPEMEHM, MacChl Tela,
00bEMa, CHIIBI W TEMIIEpaTypbl C HCIOJIb30BAHUEM AaHAJIOTOBBIX U
1u(GpOBBIX TPHOOPOB, 3aMHUCHIBATH IMOKa3aHUsS MPUOOPOB C YUETOM
3aJIaHHOM a0COJIOTHOM MOTPEIIHOCTH U3MEPEHUN;

e IIPOBOJIUTH UCCIEAOBAHUE 3aBUCUMOCTH OJHON (hM3MUECKON BEITMUUHBI
OT JAPYTOM C UCTIOJIb30BAHUEM TMPSMBIX U3MEPEHUN (3aBUCUMOCTH ITYTH
PAaBHOMEPHO ABUXKYIIEroCs Telda OT BPEMEHU ABUKCHHUS TeJa, CHUJIBI
TPEHUS CKOJIbKEHUS OT Beca Teja, KauecTBa 00pabOTKH MOBEPXHOCTEN
Te1 W HE3aBUCUMOCTHU CHJIbI TPEHHSI OT ILIOIIAJU COMPUKOCHOBEHHUS
TEJ, CHJIbI YIPYTOCTU OT YJIMHEHUS MPYKUHBI, BBITATKUBAIONIEH CHJIBI
OT 00bEMa MOTPYKEHHOM YacTU Tela M OT IJIOTHOCTH KHAKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTH Te€Na, OT TJIYyOWHBI, Ha KOTOPYIO
MOTPY>KEHO TeJO, YCIOBUM IJIABAHUSI TEJl, YCIIOBUM PABHOBECHS phluara
u OJIOKOB), y4acTBOBaTh B IJITAHUPOBAHHHM YYEOHOTO HCCIIEIOBAHUA,
coOupaTh  YCTAaHOBKY Y  BBINOJHATH  WM3MEPEHUs,  CIeAys
MPEVIOKCHHOMY  TJIaHy, (UKCHUPOBAaTh Pe3yJbTaThl MOJIYYCHHOU
3aBUCUMOCTH (DU3UYECKUX BEIWYMH B BUJE MPEIIONKEHHBIX TAOIUI] U
rpaduKoB, AeNaTh BHIBOJBI 110 PE3yJbTaTaM UCCIIEIOBAHMS;

 IPOBOJIUTH KOCBEHHBIE M3MEpPEHUs (HU3MUECKUX BEIUYUH (TUIOTHOCTH
BEIIIECTBA JKUJKOCTH W TBEPIOTO Tella, CUjia TPEHHsI CKOJIBKCHUS,
JaBJICHUE BO31yXa, BHITAIKUBAIOIIAS CWUJIa, JCUCTBYIOIIAs Ha
MOTPYKEHHOE B KHUAKOCTh TEJI0, KOIPPHUIIMEHT IMOJIE3HOTO JEHCTBUS
IPOCTBIX MEXaHU3MOB), CICAYs MPCAJIOKCHHOW HMHCTPYKLHH: IIPH
BBITIOJIHCHUN M3MEPCHHUI COOMPATh SKCICPUMEHTAIBHYIO YCTAHOBKY H
BBIYHUCIISITH 3HAYCHUE NCKOMOU BEJTMUMHBI;



e CcOOMIONIaTh MpaBWJIa TEXHUKUM OE€30MaCHOCTH TMpu  pabore cC
J1a00paTOPHBIM 000PYI0BAHUEM;

e YKa3bIBaTh MPUHIIMIIBI JEHCTBUS MPUOOPOB U TEXHUYECKUX YCTPOUCTB:
BEChI, TEPMOMETpP, JTUHAMOMETP, COOOIAIOIIUECS COCYIbI, OAPOMETD,
phIuar, MOJBUXKHBIN U HETIOJABUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTH;

e XapaKTepU30BaTh NPUHIMIBI JEHCTBUS HU3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX OMUCAHUS (B TOM YHCIE:
MNOJIIUITHAKY, YCTPOMCTBO BOJOIMPOBOJA, THAPABIMYECKUN Mpecce,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMETp), HCHOJb3Ys
3HAHUST O CBOMCTBaX (U3MYECKUX SIBJICHUH U HEOOXOAMMbIC
(du3ruecKre 3aKOHbI U 3aKOHOMEPHOCTH;

e IPUBOJUTH  MpUMEPHl  (HAXOIWUTh HHQPOpPMALMIO O TIPHUMEPaAX)
PAKTUYECKOTO MCMOJIB30BaHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU JIJI1 oO0ecriedeHrs 0€30MMacHOCTH MpU oOpallieHuH ¢ IpuoopaMu
U TEXHUYECKUMH YCTPONCTBAMHU, COXPAHEHHUSI 3JI0POBbSI U COOJIOCHUS
HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPY>KAIOIIIEH cpejie;

¢ OCYIIIECTBIISIT OTOOp MCTOYHUKOB wuH(popmanuu B HWHTepHeTe B
COOTBETCTBMM C 33JaHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIUXCS 3HAHUW M TYTEM CpaBHEHUS PaA3JIMYHBIX HCTOYHUKOB
BBIICNIATh HMH(POPMAILIMIO, KOTOpas SBJISIETCS MPOTUBOPEUYUBON WU
MOJKET OBITh HEIOCTOBEPHOM;

e UCIIOJIH30BATH MPH BBITIOJHEHUH YUYEOHBIX 3aJaHU HAyYHO-TIOMYJISIPHYIO
TUTEPaTypy (PU3MYECKOro CoAepIKaHUs, CIPaBOYHbIE MaTepHAaIbI,
pecypcbl cetn MHTepHeT, BiaieTh NpUEMaMU KOHCIEKTHUPOBAHUS
TeKCTa, MpeoOpa3oBaHusg WHPOpPMAIIMU U3 OJHOW 3HAKOBOUW CHCTEMBI B
APYTYIo;

e CO3/1aBaTh COOCTBEHHBIE KPATKUE MUChbMEHHBIEC U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HMCTOYHUKOB HH(OpManuu (U3HMUECKOTO COJECp>KaHUS, B
TOM YHCJI€ MyOJMYHO JeNaTh KpaTKhe COOOIIEHHS O pe3yibTaTax
NPOEKTOB WM YYEOHBIX HCCIEAOBaHHWM, TPHU OSTOM TPaAMOTHO
UCIOJIb30BaTh M3YyUYCHHBIH TOHATUMHBIA amnmapaTr Kypca (QU3uKH,
COTIPOBOXK/IaTh BHICTYIUICHHUE MPE3CHTAIINEH;

e IIPU BBIMIOJHEHUN YYEOHBIX MPOEKTOB W HWCCIEAOBAHHUMN pacrpeieisiTh
00S13aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTAaBICHHBIMH 3a/1auaMu,
CIEIUTh 3a BBHITIOJHEHHWEM IUIaHA JCHCTBUN, aJeKBAaTHO OIICHUBATH
COOCTBEHHBIA BKJaJ B JIESITEIBHOCTh TPYNIBI, BBICTpauBaTh
KOMMYHUKATUBHOE B3aMMOJICHCTBUE, YUUTHIBASI MHEHUE OKPY>KAIOIIIHX.

K koniy oOyuenust B 8 KJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUH:

e UCIIOJIH30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TETJIOBOE JBUKEHUE
aTOMOB M MOJIGKYJI,  arperaTHble  COCTOSHUSI  BEIIECTBa,
KpUCTaJUTMUECKUEe W aMOp(HBIE TeJa, HACHIIEHHBIN U HEHACHIIIICHHBIN
map, BIQXHOCTh BO3AyXa, TeMIlepaTypa, BHYTPCHHSSI DHEPTHs,
TEIUIOBOM  JIBUTaTelb, DJIEMEHTAPHBIM  DJIEKTPUYECKUU  3apsj,
ANEKTPUYECKOE TIOJIe, MPOBOJHUKU U JUIJICKTPUKU, TTOCTOSHHBIN
ANEKTPUYECKUI TOK, MATHUTHOE TIOJIE;

e pa3nUyYaTh SBJICHUS (TEIJIOBOE PACIIUPEHUE M CXKaThe, TEeTuionepeaaya,
TEMJIOBOEC  paBHOBECHE, CMauyMBaHWE, KANMWUIAPHBICE  SBJICHWS,
HCTIapeHue, KOHJICHCAITUA, TJIaBJICHUE, KpUCTaJUTA3AIUS
(oTBepaeBaHuE), KUIEHUE, TeIonepeaaya (TEIIONPOBOJAHOCTD,
KOHBEKIIUSA, U3TyUeHNE), dIEKTPU3AIIHS TEJl, B3aUMOJCHCTBUE 3apsI0B,



NENCTBUS ANEKTPUYECKOTO TOKA, KOPOTKO€E 3aMbIKaHHE,
B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MATHUTHOT'O TIOJISI HA TPOBOJHUK
C TOKOM, OJEKTPOMAarHWTHasT HWHIYKUMS) 1O ONHMCAHUIO HX
XapaKTEpHBIX CBOWCTB W HAa OCHOBE OIBITOB, JEMOHCTPUPYIOLIUX
JTaHHOE (PU3UYECKOE SIBJICHUE;

e pacrio3HaBaTh NPOSBICHUE M3YYCHHBIX (PU3UYECKUX SIBJICHUU B
OKpYXalollleM MHUpE, B TOM 4YHcie (U3UUYECKUE SBJICHUS B MPHUPOJIE:
NOBEPXHOCTHOE HATSKEHHE M KANWUISIPHBIE SBICHUS B MPUPOJE,
KpUCTAJUIbI B Tpupoje, uznydeHue CoiHla, 3aMep3aHue BOJIOEMOB,
MOpckue Opusbl, 0Opa3oBaHHME pOChl, TymaHa, WHEs, CHera,
ANIEKTPUYECKUE SIBJICHUS B artMocdepe, DICKTPUUYECTBO IKHUBBIX
OpraHU3MOB, MArHUTHOE TIoJie 3eMiu, JApeld MoJaCcoB, polib
MAarHuTHOTO TOJIS JUIsl KU3HU Ha 3emile, MOJIIPHOE CUSIHUE, NPU 3TOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHBIC CBOMCTBA (ITPU3HAKH) (PU3NYECKUX SIBICHUMN;

e OTIIMCHIBATh U3YUYCHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBJICHUS, UCIIONb3YSI
(u3mueckne  BENMYMHBI  (TEMIeparypa, BHYTPCHHSS — OHEpIrHs,
KOJIMYECTBO TEIUIOTHI, YJEIbHAsl TEIJIOEMKOCTh BELIECTBA, YJEIbHAS
TEIJIOTa TUIABJICHMS], yJieJbHAs TEIUIoTa MmapooOpa3oBaHUs, yleabHas
TEIJIOTa CropaHusi TOIUIMBA, KOY(PQUIMEHT TOJE3HOro JACHCTBUS
TEIUIOBOM  MAIllMHBI,  OTHOCHUTENIbHAas  BJAXHOCTh  BO3/yXa,
ANEKTPUYECKUN 3apsil, CHJIa TOKA, DJJIEKTPUUYECKOE HAMNPSHKEHUE,
CONPOTHUBJIEHUE MPOBOAHUKA, YJIEIBHOE COINPOTUBICHUE BEUIECTBA,
paboTa ¥ MOIIHOCTh JIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUU TTPABUIHHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCTIOIb3YEMbIX BEJIMUMH, 0003HAYCHUS
U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOAUTH (POPMYIIbI, CBSI3bIBAIOIINE
JTaHHYI0 (U3UYECKYI0 BEIMYMHY C JPYTUMH BEJIMYMHAMHU, CTPOUTH
rpauKy U3Yy4EHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEITUYHH;

e XapaKTEepHU30BaTh CBOMCTBA Tel, (U3MUECKHE SIBICHHUS M TMPOIIECCHI,
UCIIOJIb3Ysl OCHOBHBIE MOJIOKEHHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUHI
CTPOCHMSI  BEIIECTBA, NPUHUMUII  CYNEpPHO3UIMU  Toned  (Ha
KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHWs 3apsna, 3akoH Oma mid
y4dacTka 1enu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHUsI SHEPTUU, TIPU
ATOM JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHAa M 3aIlMCHIBATH €0
MaTeMaTU4YECKOE BBIPAKEHUE;

e O0BSCHATh (PU3MYECKUE TPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCTE€  CHUTyallMii  NPaKTUKOOPUEHTUPOBAHHOIO  XapakTepa:
BBISIBIISIT IPUYMHHOCIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2
JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4EHHBIX CBOMCTBA (DU3UUECKUX
SBJICHUM, (PU3NYIECKUX 3aKOHOB WJTM 3aKOHOMEPHOCTEH;

epemaTh pacy€THbIE 3aJayu B 2—3 ACHCTBUS, HCIHOJIB3YS 3aKOHBI H
dbopmybl, cBs3bIBaOIMKE (U3MUECKUE BETUYHHBI: HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlayd 3alMChIBaTh KPATKOE YCJIOBHUE, BBISIBISATH HEAOCTATOK
J@HHBIX JUISL DCIICHMs 3a1a4d, BBIOMpAaTh 3aKOHBI M (HOPMYIIBI,
HEOOXoauMbIe JUIsi €€ pelieHus, MPOBOJUTh PAcU€Thl M CPaBHUBATH
MOJIy4YeHHOE 3Ha4YeHHEe (U3MUECKOW BEJIMYMHBI C HW3BECTHBIMU
JAHHBIMH;

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TTOMOIIH
(GU3HUECKMX METOJIOB, UCIOJIb3YS OMKMCAHKUE MCCIIECIOBAHUS, BBIICISATh
MPOBEPSIEMOE TPEAMNOJIOKEHNUE, OLIEHUBATH IPABUIBHOCTh MOpPAJIKA
MPOBEJICHUSI UCCIIEI0BaHUs, J€IaTh BHIBO/IbI;



¢ [IPOBOJIUTH OMBITHI MO HAOIIOAEHUIO (PU3MYECKUX SBICHUN WIH
Gu3NUecKuX CBOMCTB TeN (KamWUIApHBIE SIBJICHUS, 3aBUCUMOCTH
JABJICHUSI BO3/AyXa OT €ro o0bEma, TeMIiepaTyphl, CKOPOCTH Ipoiiecca
OCTBHIBAHMSI M HArpeBaHUs MpPU MU3MYyYEHUH OT LBETa H3Iyyarollen
(mornomaroiei) MOBEPXHOCTH, CKOPOCTb HUCIHApPEHUsT BOJABI  OT
TEeMIIepaTyphbl KUJIKOCTH U IUIOMIAM €€ MOBEPXHOCTHU, AJIEKTPHU3AIUs
TE€1 W B3aUMOJICHCTBUE OJJIEKTPUUECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyallM3allisi MATHUTHBIX TOJIEH MOCTOSHHBIX
MarHuTOB, JCUCTBUS MArHUTHOTO TMOJS HA MPOBOJAHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOIBUTATENSI TOCTOSTHHOTO
TOKa): (OpPMYJIMpPOBATH MPOBEPSIEMbIE MPEAMNOIOXKEHUS, COOUPAThH
YCTAaHOBKY U3 MPEIJIOKEHHOTO0 000pYAOBaHUS, OMUCHIBATh XOJI OMbITa
U GOpMYIMPOBATH BHIBO/IBI,

e BHIMIOJIHATH ~ TMPSMbIE  U3MEPEHUsT  TeMIepaTypbl, OTHOCHUTEIHHOM
BJIQXXHOCTU BO3/lyXa, CHJIbl TOKa, HAMpPSKEHUS C HCIOJIb30BAHUEM
aHAJIOTOBBIX MPUOOPOB U JATUYMKOB (PU3NYECKUX BEIMYMH, CPABHUBATH
pe3ynbTaThl  M3MEpPEHUul ¢ yd4y€ToM  3aJaHHOM  abCOIIOTHOM
MOTPEIIHOCTH;

* IIPOBOJIUTH KCCIIEAOBAHUE 3aBUCHUMOCTH OJHOW (PU3NUECKOW BEIUYUHBI
OT JPYrol ¢ HCIOJIb30BAHUEM TMPSAMBIX H3MEpPEHUHN (3aBUCUMOCTH
COTPOTHUBJICHUSI TIPOBOJHUKA OT €ro JJIMHBI, TUIOMIAJHN IMONEPEUHOTO
CEUYCHHSI U YJIETLHOTO COIPOTHUBJICHUS BEIIECTBA MPOBOJIHUKA, CHUJIBI
TOKa, UIYIIEro 4yepe3 IMPOBOJHUK, OT HAMpPsHKEHUS Ha IMPOBOJHUKE,
UCCJICIOBAHUE TIOCJIEI0BATEIFHOTO W TMapaJUIeIbHOTO COEIUHEHUN
IPOBOJHUKOB): IJIAHUPOBATh HUCCJEIOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHHUS, CIIeysl MPEIJIOKEHHOMY IUIaHy, (PMKCUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH B BHJI€ TaOJHIl U TPaduUKOB,
JIeJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIICIOBAHUS;

 IPOBOJIUTh KOCBEHHBIC HW3MEpPEHUS (PU3NYECKUX BeTUYHH (yAelbHas
TEMJIOEMKOCTh BEIIECTBA, COIMPOTHUBJICHHE IMPOBOJHMUKA, padoTa W
MOIIIHOCTh JIEKTPUUECKOTO TOKA): TIAHUPOBATHh M3MEPEHHUsI, COOMPAThH
AKCIIEPUMEHTAJILHYIO YCTAHOBKY, CIEAYys MPEII0KEHHON UHCTPYKIIUH,
U BBIUUCIISATH 3HAUCHUE BEIMYUHBI,

e CcOOMIONIaTh TpaBWJIa TEXHUKU O€30MAaCHOCTH TMpu  padore C
71a60paTOPHBIM 000PYAOBAHUEM;

e XapaKTEpHU30BaTh MPHUHIUIBI JEHCTBUA HW3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOPOM HA WX OmucaHus (B TOM YHCIIE:
CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETP, MapoBasi TypOMHa, aMIIEpMETP,
BOJIBTMETP, CUETUHK AJICKTPUUYECKON DHEPTUH, IJIEKTPOOCBETUTEIIHHbBIC
puoOoPHI, HarpeBaTelIbHbIC AIIEKTPONIPUOOPHI (mpuMepsl),
ANEKTPUUECKUE TPETOXPAHUTENH, IJICKTPOMATHUT, DJIEKTPOJABUTATEINb
MOCTOSTHHOTO TOKa), WCIOJB3ysd 3HAHUS O CBOMCTBAX (DU3MUECKUX
SBJICHUM W HEOOXOAMMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

e pacmo3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA U HU3MEPUTEIHHBIC
npuOOpel TO CXEMaM W CXEMAaTUYHBIM PHUCYHKaM (3KUIKOCTHBIM
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO
CropaHusi, dJIEKTPOCKOT, PEOCTAT), COCTABIATh CXEMbI DJICKTPUUECKUX
nerne ¢ TMOCJIeNOBAaTEIbHBIM W TMapaUIeTbHBIM — COCIUHEHUEM
AJIEMEHTOB,  pas3iuyasi  yCJIOBHbIE  O0O3HAYCHUS  DJIEMEHTOB
BJICKTPUYECKUX LIETICH;



e IPUBOIUTH  MpUMEPHl  (HAXOAUTh HH(OpPMALMIO O  TIPUMEPAX)
PAKTUYECKOTO MCMOJIB30BAHUS (PU3NYECKUX 3HAHUU B MOBCEIHEBHOU
KU3HU I o0ecriedeHrs 0€301MacHOCTH MpU oOpallieHu: ¢ IpuoopaMu
U TEXHUYECKUMH YCTPOMCTBAMHU, COXPAHEHHUSI 3I0POBbSI U COOJIOCHUS
HOPM SKOJIOTUYECKOTO MOBEJCHUS B OKPY>KAIOIIEH cpejie;

e OCYIIECTBISITh MOUCK HWHGOpMaIMK  (U3UYECKOTO COJAEpkKaHUS B
WNuTepHeTe, Ha OCHOBE HMMEIOUIMXCS 3HAHUW M MYTEM CpaBHEHUS
JIOTIOJTHUTENIbHBIX MCTOYHUKOB BBIJEIATh HH(POpPMAIMIO, KOTOpas
ABJISIETCS] IPOTUBOPEUMBON MM MOXKET OBITh HEJIOCTOBEPHOM;

e UCIIOJI30BATh MPH BHITIOJHEHUH YYEOHBIX 3aJaHUI HAyYHO-TIOMYJISIPHYIO
TUTEPATypy (PU3MYECKOro COAEp)KaHUs, CIPaBOYHbIE MaTepHaIbI,
pecypcbl cet HMHTepHeT, BiaaeTb NpUEMaMU KOHCIEKTHUPOBAHUS
TEKCTa, MpeoOpa3oBaHus WHPOpPMAIIMU U3 OJHOW 3HAKOBOM CHCTEMBI B
APYTYIo,

e CO3/1aBaThb COOCTBEHHBIC IMHUCHMEHHBIC M KPaTKWE YCTHBIE COOOIICHMS,
00001mass uHPOpMALMIO M3 HECKOIBKUX HCTOYHUKOB (PUINYECKOTO
collepKaHUsl, B TOM 4YHCIe NYOJUYHO MPEACTABIATH PE3yIbTaThl
NPOCKTHOW WM MCCIENOBATEIbCKONW JEATEIBHOCTH, IMPH ITOM
IPaMOTHO UCIIOJIb30BaTh H3YUYEHHBINM TMOHSATUWHBIN amnmapar Kypca
(bU3HUKH, COMPOBOXK/IaTh BHICTYIICHUE MMPE3CHTAIINEH;

eIIPH BBHINIOJIHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBAHUMN (HU3UUECKUX
MPOLIECCOB paclpeeisaTh OO0SI3aHHOCTH B TPYINE B COOTBETCTBUU C
MOCTABJICHHBIMU 33J[a4aMH, CJICIUThH 32 BBHIIIOJHEHUEM IJIaHa JIeH CTBUIMA
U KOPPEKTHUPOBATH €ro, aJeKBaTHO OIEHWBATh COOCTBEHHBIN BKJIAJ B
JeSITEIbHOCTD TPYIIIBL, BBICTPanBaTh KOMMYHUKAaTUBHOE
B3aMMOJICHCTBHE, MPOSIBIISS TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

K koniy oOyuenuss B 9 KJjacce NpeIMETHbIE pe3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

e UCTIOJI30BaTh TMOHATHA: CHUCTEMa OTcu€ra, MaTepuajbHas TOYKa,
TpaeKTopusl, OTHOCUTEIHHOCTD MEXaHUYECKOTO JIBUKEHUS,
nedopmarus (yrnpyras, IiIacTUYecKas), TpeHUE, IIEHTPOCTPEMUTEIBHOE
YCKOPEHHE, HEBECOMOCTb U TEPErpy3KH, IIEHTP THKECTH, aOCOIIOTHO
TBEPLOE TEJIO, LEHTP THKECTA TBEPAOrO Tela, pPaBHOBECHUE,
MEXaHUYeCKue KOjeOaHWs U BOJHBI, 3BYK, HH(MPA3BYK U YJIbTPa3BYK,
AJIEKTPOMATHUTHBIE BOJIHBI, IIKajga 3JIEKTPOMArHUTHBIX BOJIH, CBET,
OJIM30PYKOCTh W JAJbHO30PKOCTh,  CHEKTPHl  HCIYCKaHUS U
norjoiieHus, anbda, 6era- U ramMma-u3IydeHusi, U30TOINBI, sAepHas
OHEPTeTHKA;

e pa3nuyYaTh SBJICHUS (PAaBHOMEPHOEC W HEPABHOMEPHOE MPSAMOJIMHEHHOE
JIBMKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEHMHOE JBUKEHUE, CBOOOIHOE
najeHue  Tel, paBHOMEPHOE  JABUKEHHUE IO  OKPYKHOCTH,
B3aUMOJICCTBUE TE€J, PEAKTUBHOE [IBIDKCHHE, KOJIeOATEIhHOE
JBIDKEHUE (3aTyXarolue W BBIHY)KJICHHBIE KOJieOaHUs), PE30HAHC,
BOJTHOBOE  JIBW)KCHHE,  OTpPaX€HWE  3ByKa,  MPSIMOJIMHEHHOE
pacpocTpaHEHUE, OTpPAXKEHUE U TPEIOMJICHHE CBETa, TOJHOE
BHYTPEHHEE OTPaKEHHE CBETA, Pa3jo’KeHHUE OEJ0To CBeTa B CHEKTP U
CJIOKEHUE CHIEKTPAIbHBIX IIBETOB, AHMCIEPCHUS] CBETA, E€CTECTBEHHAs
PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTpa W3ITyUCHMUS)
[0 ONHUCAaHUI0O WX XapaKTEePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SBIICHUE;



e pacrio3HaBaTh NPOSBICHUE M3YYCHHBIX (PU3UYECKUX SIBJICHUU B
OKpYyXarolleM MHUpe (B TOM uuciie (pU3UUYeCKue SBICHHUS B MPUPOJIE:
OPWIUBBL M OTJIMBBI, JBWXKeHUE 1uiaHeT COJMHEYHOM CHUCTEMBI,
PEaKTUBHOE JBUKEHUE JKHUBBIX OPraHU3MOB, BOCIIPHUSTHE 3BYKOB
KUBOTHBIMH, 3E€MIICTPSICEHUE, CEUCMMYECKHE BOJHBI, I[yHAMH, 3XO,
[[BE€Ta TEJ, ONTUYECKUE SIBJICHUSI B MIPUPOE, OMOIOTHYECKOE JEeHCTBUE
BUJIUMOTO,  YJIbTPA(QHUOIETOBOTO U PEHTTEHOBCKOIO  U3IYyYEHUH,
€CTECTBEHHbI  paJMOaKTUBHBIM  (GOH,  KOCMUYECKHE  JIy4H,
PaAMOAKTUBHOE HU3JIyYEHUE TMPUPOJHBIX MHUHEPAIOB, JIEUCTBUE
PAAMOAKTUBHBIX M3JIyYE€HUA Ha OpPraHuM3M 4YeJOBEKa), MpH HTOM
NEPEeBOJIUTh  NPAKTUYECKYI0  3a7ady B  y4eOHyIO,  BBIIEIATH
CYILIECTBEHHbIE CBOMCTBA (MPU3HAKH) PU3NYECKUX SBIICHUN;

e OTNIMCHIBATh U3YUYEHHBIE CBOICTBA TEN U (PU3NYECKUE SIBJICHUS, UCIIONIb3YS
¢u3nuecknue BEIUYUHBI (CpPEHSAs] U MTHOBEHHAs CKOPOCTh Tejia IMpHU
HEPABHOMEPHOM JBUKEHUH, YCKOPEHUE, TIEpEeMEIlIeHUE, yTh, YTI0Bas
CKOPOCTb, CHJIa TPEHHUS, CUJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHUE
CBOOOJTHOTO TMaJICHUs, BEC TeJla, HUMITYJIbC TeJa, HUMITYJIbC CHIIBI,
MeXaHu4eckass paboTa W MOIIHOCTb, NMOTEHIIMAJIbHAS YHEPTUs Tela,
MOJTHATOTO HaJl TOBEPXHOCTHIO 36MJIH, TOTCHITMATbHAS YHEPTHUS CHKATOU
NPYXXUHBI, KUHETUYECKasi DHEPrus, MOJHAs MEXaHWU4ecKas HSHEprus,
NepHoJ, M YacToTa KoJieOaHUH, NJIMHA BOJIHBI, TPOMKOCTh 3BYKa U
BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeNIb MPEIOMIICHUS CPEJIbl), TpU
OMHMCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3YyEMbIX
BEJIMYMH, O003HAYCHUSI W CAMHMIIBI (PU3NYECKUX BEIUYWH, HAXOJUTH
(dbopMyIIbl, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIIMYUHY C JIPYTUMU
BEJIMYMHAMH,  CTPOUTh  TIpa@UKd  HU3YYCHHBIX  3aBHUCHUMOCTEU
(bu3HUeCKNX BEIUYUH;

e XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKHUE SIBICHHUS U IPOIIECCHI,
UCIIOJIb3YSI 3aKOH COXPAHEHMS SHEPTHH, 3aKOH BCEMHPHOTO TSATOTEHUS,
OPUHIIMI CYNEPIIO3UIIMK CUJI, TPUHIUI OTHOocuTelnbHOCTH [ amwmes,
3aK0HBI HpI0TOHA, 3aKOH COXpaHEHUS UMITYJIbCA, 3aKOHBI OTPAKECHUS U
MPEJIOMJICHUSI CBETA, 3aKOHBI COXPAHEHWs 3aps0BOrO M MacCOBOTO
yuceNl TMpU SAJEPHBIX pEaKUusxX, MpU DJTOM JIaBaTh CIIOBECHYIO
GbopMyTHpOBKY 3aKOHa H  3allUChIBaTh €ro  MaTeMaTU4YecKoe
BBIPAKEHUE;

e O0BSCHATh (PU3UYECKHUE TMPOILIECCHl M CBOMCTBA TEJ, B TOM YHCIIC U B
KOHTEKCT€  CUTyalluii  MPaKTUKOOPUEHTHUPOBAHHOTO  XapakTepa:
BBISIBIISITh TIPUUMHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTHh OOBICHEHHE U3 2—
3 JIOTMYECKMX IIaroB C ONOpod Ha 2-3 H3yYEHHBIX CBOMCTBA
bu3nUecKuX SBICHUM, PU3NYECKUX 3aKOHOB UITU 3aKOHOMEPHOCTEH;

epemath pacu€THhIC 3a7aud (OMUparonIMecs Ha cucreMy u3 2-3
YpaBHEHWH), UCHOJB3ys] 3aKOHBI H  (OPMYJBI, CBS3BIBAIOIIIEC
¢u3nueckue BEIWYMHBI: HAa OCHOBE aHaIM3a YCJIOBHS —3aJauud
3aMUChIBaTh KPAaTKOE YCIOBHE, BBISIBISITH HEJOCTAIOIINE  WIIH
M30bITOYHBIC JaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIBI, HEOOXOAUMBIC
JUTSL pENIeHHs, TMPOBOJIUTH PACUETHl U OIICHUBATh PEATUCTHYHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

e pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPU TTOMOIIH
(GU3HUECKMX METOIOB, UCIOJIb3YS OMKMCAHKUE MCCIECIOBAHNUS, BBIICITSATh
MIPOBEPSIEMOE TIPEJIIOIOKEHNE, OIEHWBATh MPABMWIBHOCTh TOPSIKA



NPOBEICHUsSI MCCIIEOBAaHUs, JeJiaTb BBIBOJbI, HMHTEPIPETHUPOBATH
pe3ynbTaThl HAOIIOACHUH U OTBITOB;

¢ IPOBOJIUTH OMBITHI 1O HAOIMIOJACHUIO (PU3MYECKUX SBICHUN WIH
(bu3HUecKuX CBOMCTB TeN (M3ydyeHHe BTOpOro 3akoHa HproToHa, 3aKkoHa
COXpaHEHUsI PHEPI'HH, 3aBUCUMOCTh MEpHoJa KoJeOaHUl MPYy>KUHHOTO
MasiTHUKa OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYJIbl MaJIbIX KoJieOaHUM, MNPSAMOJIUHEHHOE paclpoCTpaHEHUE
CBETa, pas3jokeHue Oenoro cBera B CIEKTp, H3YYEHUE CBOMCTB
U300paKEHUS B IJIOCKOM 3€pKajie ¥ CBOMCTB U300pakeHUs MpeaMeTa B
coOuparoliieit MH3e, HabJI0/IeHUE CIUIONIHBIX U IMHEHYAThIX CIIEKTPOB
U3ITYYCHHUSI): CAMOCTOSITEIbHO COOMpPATh YCTAHOBKY M3 H30BITOUYHOTO
HaObopa o0OOpyJOBaHUs, OMHCHIBATH XOJ OMNBITA U €ro pPe3yJbTaThl,
(bopMyIHpOBATH BHIBOJIBI,

e IIPOBOJIUTH TIPU HEOOXOAUMOCTH CEPHUIO MPSIMBIX U3MEPEHUMN, ONpeAeIsis
CpellHee 3HAauCHHE HU3MEpsAEeMON BEIUMYHMHBI ((POKYCHOE pPACCTOSHUE
coOuparoiiei JIMH3bI), OOOCHOBBIBaTH BBIOOp croco0a H3MepeHus
(u3MepuTeapLHOrO MpUdopa);

 IPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (PU3UYECKHX BEIUYHH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUN (3aBUCUMOCTH IyTH OT BPEMEHU
IpU paBHOYCKOPEHHOM JIBMKCHUHM 0€3 HayalbHOM CKOPOCTH, MEPHOJIa
KOJIe0aHU MaTEeMaTUYECKOro MasiTHUKA OT JJIMHBI HUTU, 3aBUCUMOCTHU
yria OTpakeHHUsl CBETa OT yrja MaJeHus U yria MpeJoOMIICHHs OT yriia
najeHus): TUIAaHUPOBATh MCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpaTh
YCTAaHOBKY, (DUKCHUPOBATh PE3YyJbTaThl MOJYYECHHOM 3aBHUCUMOCTH
(bu3HUEeCKNX BEIIMYUH B BHUJIE TAOJUIl U TPapUKOB, JAEIaTh BHIBOJBI 110
pe3yibTaTam HCCIIeIOBAHUS;

 IPOBOJIUTh KOCBEHHBbIE H3MEPEHUs] (U3MUYECKUX BEIMYUH (CpeHsis
CKOPOCTh ¥ YCKOPCHHE Tena IpH DPaBHOYCKOPECHHOM JIBHIKCHHH,
YCKOPEHHE CBOOOJHOTO TMaJeHUs, )KECTKOCTh MPY>KUHBI, KO OUITMESHT
TPEHUSI CKOJBKEHUS, MEXaHWYecKass padoTa WU MOIIHOCTh, 4acTOTa U
nepuoJi KoJeOaHW MaTEeMaTUYECKOTO W MPYKUHHOTO MAasiTHUKOB,
ONTHYECKass CuJjla COOMpAaroIIe JIMH3BI, PATUOAKTUBHBIA  (POH):
TUTAHUPOBATh U3MEPEHHUs, COOMPaTh IKCIIEPUMEHTAIbHYIO YCTAHOBKY U
BBITIOJIHATh ~ WM3MEPEHHs], CIeAys TMPEeUIOKEHHON  HMHCTPYKIIUH,
BBIUKCIIATh 3HAYEHUE BEIWYMHBI M aHAIM3UPOBATh IMOJIyYCHHbBIC
pEe3yJIbTATHI C YYETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUM;

e CcOOMIONIaTh TpaBWJIa TEXHUKH OE30MAaCHOCTH TMpu  pabore C
71a00paTOPHBIM 000PYAOBAHUEM;

e pa3nUYaTh OCHOBHBIC TMPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepHalibHasi TOYKa, AOCOJIOTHO TBEPJOE TEJIO, TOYCUHBIH HCTOYHHUK
CBETa, JIy4, TOHKas JIMH3a, IUIAHEeTapHas MOJENb aToMa, HYKJIOHHAs
MOJIEIIb AaTOMHOTO SI/IPa;

e XapaKTEpU30BaTh NPHUHIMIBI JCHCTBUS HW3YYEHHBIX MPUOOPOB W
TEXHUYECKUX YCTPOWCTB C OMOpPOM HA WX OmucaHus (B TOM YHCIIE:
CIIUIOMETpP, JATYUKHU TOJOXKEHUS, PACCTOSHUS U YCKOPEHHUs, paKeTa,
9XOJIOT, OYKH, TMEPUCKOIN, (oToammapar, ONTHYECKUE CBETOBO/IHI,
CIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), MCHONB3Yysd 3HAHUA O
CBOMCTBax (DM3MYECKUX SBICHUH U HeoOXxoaumble (usnyeckue
3aKOHOMEPHOCTH;

* UCIIOJIH30BATh CXEMBI M CXEMATHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOWCTB, U3MEPUTEIHHBIX TPUOOPOB U TEXHOJIOTHIECKUX MPOIECCOB



NpU penieHnH Y4eOHO-TPAKTUYECKUX 3a7ad, ONTHUYECKHE CXEMBI s
MIOCTPOCHUS U300paKCHHI B IJIOCKOM 3€pKajie U cOOHUparoIiei TmH3e;

e IPUBOJUTH MPUMEPHI  (HAXOAUTh HHMOPMALUIO O  MPUMEPaX)
PAaKTHYECKOTO HCIIOJIb30BaHMUS (U3UUECKUX 3HAHWU B MOBCEIHEBHOMN
KU3HU 11 oOecrieueHrst 6€30MacHOCTH MpU 0OpaIlleHUH ¢ MIPUOOpaMu
¥ TEXHHUYECKUMHU YCTPONUCTBAMH, COXPAHEHUS 30POBbsI U COOIIOICHUS
HOPM 3KOJIOTUIECKOTO MOBEACHUS B OKPYXKAIOIICH cpejie;

¢ OCYIIECCTBIISATh TOWCK WHGOpMAIUU (U3HUECKOTO COJCp)KaHUS B
WNuTepHere, caMOCTOSATENBHO (OpMynHpys TMOWCKOBBIA  3ampoc,
HaXOJWTh  TYTH  ONPENCICHHUS  JIOCTOBEPHOCTH  IOJTYYCHHON
MHPOpMAIIMU HA OCHOBE HMCIOIIMXCS 3HAHUW W JTOTIOJHUTEIHHBIX
MUCTOYHHUKOB,;

e UCTIOJIb30BAaTh MPH BBIMOJTHCHUN YI€OHBIX 3a/IaHUH HAyYHO-TIOMYJISIPHYIO
TUTepaTypy (HU3MYECKOTO CONEp)KaHWs, CIPABOYHBIE MaTepHAaIIbI,
pecypcbl cetn MHTepHeT, BiaaeTh NpUEMaMU KOHCIEKTHUPOBAHUS
TeKCTa, MpeoOpa3oBaHusd MHPOpPMAIIMU U3 OJHOW 3HAKOBOUW CHCTEMBI B
APYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
uH(GOpPMAIIUU U3 HECKOJIBKUX HCTOYHUKOB (DPM3UUECKOTO COACpKaHUSA,
myOJIUYHO MIPE/ICTABIIATh pe3yNbTaThI MPOEKTHOU WIH
UCCIIeI0BATENLCKON JAESTEIBHOCTH, TIPU 3TOM TPAMOTHO HCIIOIb30BaAThH
U3YYCHHBIM TOHSATHUMHBIA anmapar H3ydaeMmoro paszeia (U3UKU U
COMPOBOXK/IATh BBICTYIJICHUE TMPE3CHTAIMEeN ¢ y4€TOM OCOOCHHOCTEU
ayJIuTOPUH CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KUIIACC
KosaunuyectBo 4yacos
Ne HaumeHnoBaHue pa3ieiioB DJIeKTpoHHbIe (LM (ppoBbIE)
KoHnTtpoJbHbie IIpakTH4eckue
/Il | ¥ TeM NPOrpaMMmsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nes 1. ®u3nka u eé posib B IO3HAHUM OKPY/KAIOIIEro MUpa

11 ®dusuka - HayKa 0 IPUPOJIE 2 bubmorera [JOK
' VK PHpOA https://m.eds00.ru/7f416194
bu6mmoreka [IOK
1.2 o
HSHHCCICHE BEIHIHAL 2 1 https://m.edso00.ru/7f416194
13 EcrecTBeHHOHAy4HBIN ) 1 bubnuorexa [JOK
' METOJ TTO3HAHUS https://m.eds00.ru/7f416194
Hroro mo pazueny 6
Paznes 2. [leppoHavyaabHbIe CBEACHUSI O CTPOCHHH BelleCTBA
bu6mmoreka [JOK

2.1
Crpoenne semecTsa 1 https://m.edsoo.ru/7f416194

JBrxenue u

2.2 B3aNMMOJIEHCTBHUE YaCTHU 2 1 bubmmorexa [IOK
' a H https://m.eds00.ru/7f416194
BEIIECTBA
53 ArperaTHbl€ COCTOSIHUS ) bubnnorexa [JOK
' BEILIECTBA https://m.edso00.ru/7f416194
Wroro no pazmeny 5

Paznen 3. /IBu:xeHHe U B3aUMOo/ielicTBHE TeJl



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

bubmuoreka [JOK

3.1 MeXaHH1ECKOe JIBLOKHHE 3 https://m.edsoo.ru/7f416194
39 Wuepmus, macca, 4 bubmuoreka [JOK
' MJIOTHOCTD https://m.eds00.ru/7f416194
bubmuoreka [JOK
3.3 Cuna. Buppt cnn 14 https://m.edso00.ru/7f416194
Hroro no pasneny 21

Pa3nen 4. /laBienue TBEPABIX Te,

JKHAKOCTEH M ra3oB

Hasnenue. [lepenaua

41 JIaBJICHUS TBEPABIMU 3 bu6mmoreka [JOK
' TEJIAMH, KUIKOCTAMU U https://m.edso00.ru/7f416194
razamMu
bu6mmoreka [JOK
4.2
JlaBIIeHue KMIKOCTH 5 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.3 A
TMOC(hEpHOE J1aBJICHHE 6 https://m.edsoo.ru/7f416194
JlelicTBUE )KUJIKOCTHU U ra3a
4.4 Ha MOTPYKEHHOE B HUX 7 bubmmorexa LIOK
' py https://m.edsoo.ru/7f416194
TEJI0
Wroro no pazmeny 21

Pa3nes 5. PaGora 1 MOIIHOCTB. DHeprus

bu6mmorexa [IOK
51 P
a60Ta M MOIIHOCTS 3 https://m.eds00.ru/7f416194
5.2 [IpocThie MEXaHNU3MBI 5 bubmmorexa [JOK

https://m.edsoo0.ru/7f416194



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

bubmuoreka [JOK

>3 Mexaniieckas oHepris 4 1 https://m.edso00.ru/7f416194
Uroro no pazaeny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO
68 12

YACOB I10 ITPOIT'PAMME



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

8 KVIACC

HaunMeHoBaHMe Koau4yecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/bHbIE PecypChl
MpOrpamMmbl padoTbI padoTbI
Pa3nen 1. TemioBble siBjeHUS
CrpoeHnue u cBOMCTBa bubnmnoreka HOK
1.1 7
BEILECTBA https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T
SILIOBBI HPOHECChL 21 1 S https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 28
Pa3nen 2. DjekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
DNEeKTpUUECKUE 3apsbl.
2.1 3apsoKeHHBIE Tela U UX 7 1 bubmorexa HOK
' P N https://m.edsoo.ru/7f4181ce
B3aMMOJICHCTBHE
59 ITocTostHHBIH 20 1 . bu6nuoreka [IOK
' SJIEKTPHYECKHH TOK https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.3 M
ATHITTHDIC ABICHILT 6 1 15 https://m.edsoo.ru/7f4181ce
54 DneKTpoMarHuTHas 4 bubnmnoreka [JOK
' WHIYKIMS https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37



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

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68

145




9 KVIACC

HauMeHOBaHHE KoJauyecTBO 4acoB
Ne DJIeKTpOHHbIe (LM (POBHIe)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
nporpamMmbl padoThI padoThI
Pasznen 1. Mexanuueckue siBJeHUSA
MexaHnueckoe Bu6 1IOK
noInoreKa
1.1 BUKEHUE U CIIOCOOBI
a 10 1 https://m.edsoo.ru/7f41a4a6
€ro OIMCaHusA
bubmuorexa [JOK
1.2 BsaumonetictBue Te
HMOACHCTBHE TCT 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6mmoteka [IOK
1.3 3aK0HBI COXPaHEHUS
P 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Paszngen 2. Mexannueckue KoJ1e0aHUA U BOJIHBI
21 MexaHn4deckue ; 3 bu6mmoteka [IOK
' KoJe0aHus https://m.edsoo.ru/7f41a4a6
99 MexaHu4ecKue BOJIHBI. 8 1 3 but6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Hroro no pazmeny 15
Pa3nen 3. DieKTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
DIIEKTPOMAarHuTHOE EuG OK
31 HoTe 1 5 ) nonmnoteka 1

SJICKTPOMArHuTHBIC

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



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

BOJIHBI

Uroro no pazaeny 6

Pasznen 4. CBeroBbIe ABJICHUSA

41 3aKOHBI 6 ’ bubmuorexa [JOK

' pacnpocTpaHeHus CBETa https://m.edsoo.ru/7f41a4a6
49 JIMH3BI 1 onTHYECKHE 5 3 bubmuorexa [JOK

' IpUOOPEI https://m.edsoo.ru/7f41a4a6
43 Pasnosxxenue 6enoro 3 5 bubnnoreka IIOK

' CBETA B CIIEKTP https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15

Pa3znena 5. KpanroBble ABJICHUS

Hcnyckanue u
5.1 MIOTJIOIIEHHE CBETA 4 1 bubnmorexa LIOK
' B https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CrpoeHue aToMHOroO 6 1 bubmuoteka [JOK
' apa https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 #nepubie peakiui ! 1 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17

Pasnen 6. [ToBTopuTe1bHO-00001IaK0IIMIT MOAYJIb

IToBTOpEHUE U
6.1 00o0rieHne 9 2
COJlepKaHus Kypca

bu6nuoreka [IOK
https://m.edsoo.ru/7f41a4a6



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

¢du3uku 3a 7-9 xnace

Uroro no pazaeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

27







IHOYPOYHOE IINTAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Jara
U3ydeHus
no naaHy

Jara
U3yYeHUs
baKTNYEeCKH

JJIeKTPOHHbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl

®dusuka — Hayka o
npupoje. SIBieHus
IIPUPOJBI

dusznueckue sBICHUS

duznueckue
BEJIMYUHBI U NX
U3MEpEHne

Ypok-uccienoBanue
"N3mepenue
TEeMIIepaTypbl IPH
MIOMOIIH
KUJKOCTHOTO
TEPMOMETPA U
JaTynKa
TeMIiepaTyps!"”

Meto1bl HayYHOTO

nmo3Hanusa. Onmcanue
bU3UYEeCKUX SIBICHUIN
C IIOMOIILIO MOJEenei

bub6mmoreka [JOK
https://m.edsoo.ru/ff09f72a



https://m.edsoo.ru/ff09f72a

Ypok-uccnenoBanue
"ITpoBepka rumoTe3bl:
JAIBHOCTH MOJETa
HIapuKa, MyueHHOro
TOPU30HTAIILHO, TEM
0oublIIe, YeM OOJIBIIIE
BbICOTA ITycKa"

CtpoeHue BelecTna.
OnbITHI,
JTIOKa3bIBAIOIIHE
JUCKPETHOE CTPOCHHE
BEIIIECTBA

bubmuorexa [JOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qaCTun
BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

Ypok-uccrnenoBanue
«OnBITEH IO
HaO0JII0ICHUIO
TETJIOBOT'O
pacUIupEeHHs Ta30B»

10

ArperaTHble
COCTOSIHUS BEILIECTBA

11

OcoOeHHOCTH
arperaTHbIX
COCTOSIHUM BOJIBI.
O06o06mIeHuE 110
pazneny
«lTepBoHauanbHbIC

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a0378



https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378

CBCACHUSA O CTPOCHHUU

BEIL[ECTBAY
Mexanuyeckoe
JIBUOKEHUE.

12 PaBnomepHoe u bubmmorexa [JOK

p https://m.edsoo.ru/ff0a05c6
HEpPaBHOMEPHOE
JIBUKEHUE

13 Cxopoctb. Equnauiis bubnnoreka [JOK
CKOpOCTH https://m.edsoo.ru/ff0a079c

14 Pacuer nytu u bubnuoreka [IOK
BPEMEHU JBUKCHUS https://m.edsoo.ru/ff0a0ae4

15 WNuepuus. Macca — bu6mmoreka [JOK
Mepa UHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
[InoTHOCTH BemiecTBa.

16 Pacuer macchl bu6mmorexa [IOK
o0Bbema Tena 1o ero https://m.edsoo.ru/ff0a0fee
MJIOTHOCTH
JlaGoparopHas paboTa

17 «Omnpenenenue
IJIOTHOCTHU TBEPJIOTO
Tena»

Pemenne 3angau no
18 teme "Il1oTHOCTH bubmorexa HOK
" https://m.edsoo.ru/ff0a123c
BEILECTBA
Cuna xak
19

XapaKTepUCTHKA



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

B3aMMOJICUCTBUS TEIL.
Cuita ynpyrocTu.
3akoH ['yka

20

JlaGopaTtopHnast pabora
«M3yuenue
3aBHCUMOCTH
pacTsbKeHust
(medpopmarun)
OPYKHUHBI OT
MPUIIOKEHHOM CHUITBD»

21

[[SIBnEeHUE TATOTEHMUSI.
Cuia tsxectu

22

CBs13b MeXy CUIION
TSKECTH U Maccoi
Tena. Bec Tena.
Pemenwne 3agau mo
teme "Cuna Tsoxectn"”

bu6mmoreka [IOK
https://m.edsoo.ru/ff0al778

23

Cuia TSOKeCcTH Ha
JIPYTuX MIIAHETaXx.
dusznueckue
XapaKTEPUCTUKU
IUIaHET

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a1502

24

N3mepenue cuil.
Junamomerp

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al8cc

25

Bec Tena.
HeBecomocTh

bu6mmorexa [IOK
https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

26

CrnoxxeHue AByX Cull,
HaIlpaBJIEHHBIX 10
OJHOM MPSIMOH.
PaBHopelicTByOIIas
CHII

bubmuoreka [JOK
https://m.edsoo.ru/ff0ala70

27

Pemmenue 3agaq mo
TEME
"PaBHonelicTBYIOIIAS

n

CHII

28

Cuna tpeHus u eé
BUJbIL. TpeHue B
MPUPOJE U TEXHUKE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0alb9c

29

JlaGopaTtopHnast pabota
«M3yuenue
3aBHCHUMOCTH CHJIBI
TPEHUS CKOJIbKEHUS
OT CHJIBI JIaBJICHUS U
Xapakrepa
COTIPUKACAIOLINXCSA
MTOBEPXHOCTEN»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0alcc8

30

Pemenue 3amau Ha
onpeeseHue
PaBHOACHCTBYOLIEH
CHUIBI

31

Pemenue 3agau nmo
TeMaM: «Bec Tenay,
«I"paduueckoe

bu6mmoreka [JOK
https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

M300pakeHHE CUI»,
«Cubny,
«PaBHOACHCTBYIOIIAs
CHII»

32

Konrponbnas padora
10 TeMaM:
«MexaHu4eckoe
JBWKEHHUE», «Macca,
IUIOTHOCTBY, «Bec
tenay, «['papuueckoe
M300paKEHHUE CUIT»,
«Cumbny

33

Hasnenune. CriocoObl
YMEHBIICHUS U
YBCIWUYCHUA OaBJICHUA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a20a6

34

[laBienue rasa.
3aBUCHUMOCTh
JIaBJICHUS ra3a OT
00BEMa, TeMIepaTypbl

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2376

35

[lepenaua naBneHus
TBEPJBIMU TEJIAMH,
JKHUJIKOCTSIMU B
razaMu. 3aKOH
ITackansg

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a25b0

36

JlaBneHue B
JKUIKOCTH U rase,
BBI3BAHHOE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2718



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718

NENCTBUEM CUJIBI
TKECTH

Pemenue 3agau no
teme «/laBnenue B

bu6mmoreka [IOK

37 JKMIIKOCTH U Tase. https://m.edsoo.ru/ff0a2826
3akoH ITackais»
38 CooO1marornuecs bubmuoreka [JOK
coCy/ibl https://m.edsoo.ru/ff0a2970
39 IM'mapaBanyeckuit bubnnoreka [JOK
npecc https://m.edsoo.ru/ff0a3136
ManoMeTpsbl.
40 [TopuineBoit
SKUJKOCTHBIN HAcoOC
Atmocdepa 3emin u
a1 . qu({pmpeé bu6mmorexa [IOK
p https://m.edsoo.ru/ff0a2b5a
CyILIECTBOBaHUS
Bec Bo3myxa.
42 ATMOC (bztley};oe bu6mmorexa [IOK
p https://m.edsoo.ru/ff0a2b5a
JaBJIEHHE
N3mepenne
43 aTMoc(epHOTO bubmuorexa [JOK
nasieHus. OMBIT https://m.edsoo.ru/ff0a2da8
Toppuyennu
3aBUCHUMOCTH Eub OK
44 aTMoc(epHOTO nosmotexa I

JaBJICHUSA OT BBICOTBI

https://m.edsoo.ru/ff0a2fc4



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

HaJl ypOBHEM MOPs

45

BbapomeTtp-anepou.
ATtMocdepHoe
JIaBJICHUE Ha
pa3IMYHBIX BBICOTaX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a2fc4

46

Penrenue 3anau mo
teme " AtmocdepHoe
naBieHue"

47

JleficTBHE KUIKOCTH
¥ ra3a Ha
MOTPYKEHHOE B HUX
Teno. ApxumenoBa
cuia

bubmuorexa [JOK
https://m.edsoo.ru/ff0a3276

48

JlaGopaTtopHnast pabota
«Onpenenenue
BBITAJIKUBAIOIIEH
CHJIBL, JEUCTBYIOLIEH
Ha TeJo,
MOTPYKEHHOE B
KUJIKOCTB)

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a33fc

49

JlaGopaTtopHnast pabota
10 TeMe
«Hccnenosanue
3aBHCUMOCTH Beca
TeJa B BOJE OT
00BEMa TOTpy>KEHHOM
B )KHJIKOCTh YaCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

TCIIa»

50

[InaBanue Ten

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

JlaGopaTtopHnast pabora
"KoHcTpynpoBaHue
apeoMeTpa uiu
KOHCTPYHPOBaHUE
JIOJIKU U OTIpeZieNieHue
eé
rpy30M0abEMHOCTH"

52

Pemrenwne 3ama4d mo
teMaM: «IImaBanue
CyZIOB.
Bosnyxomnnasanuey,
«/laBneHue TBEpABIX
TeJ, JKUJIKOCTEH 1
Ta30B»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonTponbnas pabota
1o teme «JlaBienue
TBEPJBIX TE,
JKHUJIKOCTEH M Ta30B»

54

Mexanuueckas
pabora

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

55

MomHocTts. Eaqnnuiint
MOIIIHOCTH

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a3f82

56

Ypok-uccnenoBanue



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

"PacyéTt MOIIIHOCTH,
pa3BUBaEcMOM IIpU
noabEMe 1o
nectauie"

57

IIpocTeie MEXaHU3MBI.
Ppruar. PaBHOBecue
CHUJI Ha pblyare

58

Prruarm B TeXHHKE,
OBITY U IPUPOJIE.
JlaGopaTtopHnast pabota
«HccnenoBanue
YCIIOBUI paBHOBECHS
pbIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478e

59

Pemenue 3agaq mo
TeMe «Y CIIOBUS
pPaBHOBECHS pblyara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koadpounuent
MTOJIE3HOTO JIEHCTBUS
MeXaHU3Ma.
JlaGoparopHas paboTa
«M3mepenne KIIJ]
HAaKJIOHHOMN
IJIOCKOCTH

0.5

61

Pemenue 3agau nmo
teme "Pabora,
MoiHocTh, KITJT"

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a4c48



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

62

Mexanuueckas
SHEPTHUs.
Kunernueckas n
MMOTCHITUAILHAS
SHEprus

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHUs
MeXaHNYEeCKOU
SHEpPruu

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

64

YPOK-3KCIIEpUMEHT
10 TEME
"DKCIIepUMEHTAIbHOE
omnpeaeieHue
W3MCHCHUS
KUHETUYECKON 1
MMOTEHITUAILHOMN
SHEPTUH MPHU
CKaTBIBAaHHH TeJIa MO
HAKJIOHHOM
IUIOCKOCTH"

65

KonTponbhas pabota
o Teme «Pabota u
MOIIHOCTb. DHEPTHUS»

66

Pe3epBHBIN ypOK.
PabGoTa ¢ TekcTamu 1o
TeMe "MexaHnm4ecKoe
JIBIDKeHHE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

Pe3epBHBIiT ypOK.

bu6mmoreka [JOK



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

Pabora ¢ TekcTamu 110
teme "JlaBnenue
TBEPJBIX TEIL,
JKAUIKOCTEN U ra3os"

https://m.edsoo.ru/ff0a4ffe

PesepBHBIi ypOK.
Pabora ¢ Texctamu 1o

68
teme "Pabora. 1
MormuHocTs. DHeprus"”
OBILIEE KOJIMYECTBO
68 12

YACOB 110 I[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KoimuecTBo yacos DJIEeKTPOHHbIE
Ne Hara Hara undgposbie
Tema ypoka KourpoJusbnbie | IIpakTuyeckue
n/n Bcero 6 6 U3Y4YeHHMsI | H3Yy4YeHHs oOpa3oBaTesibHbIE
PabOTHI PabOTHI no nnaHy daKTnueckn | pecypcsl
OcHOBHbIE
MOJIOKEHUS
MOJIEKYJIIPHO-
. bubmuorexa [JOK
KHHETHYECKOM 1

https://m.edsoo.ru/ff0a5256

TEOPUHU U UX
ONBITHBIE
MTOATBEPKIACHUS

Macca u pazmep
aTOMOB U MOJIEKYJI

Mopenu TBEpIOTO,
SKUIKOTO U bu6mmoreka [JOK

razo00pa3Horo https://m.edsoo.ru/ff0a540e
COCTOSIHUM BellleCTBa

OOBsCHEHHE CBOICTB
TBEPOTO, JKUJKOTO U
razo000pa3Horo
COCTOSTHUM BeIlecTBa
Ha OCHOBE
MOJI0KEHUH
MOJIEKYJIIPHO-

KUHETUUECKOU



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e

Teopun

5 Kpucramnnueckue u bubnuoreka [JOK
amopdHbIe Tena https://m.edsoo.ru/ff0a5800
CmauuBaHue u

6 KanuJUISPHOCT. bubnnoreka [JOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HATSDKEHUE
Tennosoe

7 PO —— bubmuoreka [JOK
P P https://m.edsoo.ru/ff0a5a26
ckarue
Temneparypa. CBs3b
TEMIIEpaTyphl CO

8 CKOPOCTBIO
TETIJIOBOTO JABUKECHUS
YaCTHIL
Buyrpennss

9 sHeprus. CrocoOsl bu6nuorexa [IOK
U3MEHEHUS https://m.edsoo.ru/ff0a5c60
BHYTPEHHEHN SHEPrUu

10 Buner bu6mmoreka [JOK
TenIonepe1auu https://m.edsoo.ru/ff0a6412
VYpok-koHpepeHuus
"ITpakTHueckoe

bu6mmoreka [JOK
11 HCIIOJIb30BaHUE

TEIJIOBBIX CBOMCTB
BE€IICCTB "

https://m.edsoo.ru/ff0a65c0



https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

MaTCpHraJIOB B LICIIAX
sHeprocoepexeHus"

12

KomnnuectBo
TEIUIOTEL. Y IeJIbHAsA
TEIJIOEMKOCTD

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a6976

13

YpaBHeHuE
TEIIOBOro OaiaHca.
TermmooOmen u
TEIIOBOE PABHOBECHE

bubmuoreka [JOK
https://m.edsoo.ru/ff0a7088

14

JlaGopaTopHas
pabora
"HUccnenoaHue
SBJICHUS
Ter10o0MeHa Ipu
CMEIINBAHUN
XOJIOAHOU U ropsiyen
BOJIBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a6a98

15

Pacuer xonmuecTBa
TEIUIOTHI,
HEOOXOIMMOTI0 IS
HarpeBaHus Tena u
BBIICIISIEMOTO UM MPU
OXJIAXKIECHUU

16

JlaGopatopHas
pabora
"Onpenenenue
yAECIbHOU

bub6mmoreka [JOK
https://m.edsoo.ru/ff0a6bb0



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0

TEIUIOEMKOCTHU
Berecrna"

17

OHeprus TOIUIMBA.
VY aenpHas TemioTa
CropaHus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u
OTBEpJCBAHUE
KPHUCTAJUIMYECKUX
TeJ. Y menpHas
TEIUIOTA TUIABICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a71d2

19

JlaboparopHas
pabora
"Onpenenenne
YAECIBHOM TEIUIOTHI
IJIaBJIECHU JIbaa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a72fe

20

[Tapoo6pa3zoBanue u
KOH/ICHCAIIHS.
Hcnapenue

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenune. Y nennnas
TEII0Ta
napooOpa3oBaHus U
KOHJICHCAIIHH.
3aBUCUMOCTh
TEeMIIEPATYPhI
KHUIICHHS OT
aTMOC(epHOTO
JIaBJICHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

22

BnaxnocTs BO3ayXa.
JlaboparopHas
pabora
"Onpenenenue
OTHOCHUTEIIbHOU
BJIQXKHOCTH BO3ayxa"

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

23

Pemenue 3amau Ha
OIIpCACIICHUC
BJIA’JKHOCTH BO3yXa

24

[TpuHIMIIBI paOOTHI
TEIIOBBIX
nsurareneil. [lapoBas
TypOuHa. /[Burarens
BHYTPEHHETO
CrOpaHus

25

KII] TermoBoro
JIBUTATENS.
TennoBsie ABUTATENN
U 3aIl1Ta
OKpYKaroIlel cpebl

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

26

3aKOH COXpaHCHUS U
peBpaIcHHsI
OHCPIur B TCIJIOBBIX
npoiieccax

27

IToaroroBska k
KOHTPOJILHOM paboTe
o teme "TemioBbie

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



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2

sBieHus. U3MeHnenue
arperaTHbIX
COCTOSIHUM
BemrecTna"”

28

Konrponbnas padora
o TeMe "TemnoBbie
saBiieHus. 3meHnenue
arperaTHbIX
COCTOSIHUM
BenecTna"”

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

29

DJIeKTpHU3aIus Tell.
JIBa pona
ANEKTPUUECKUX
3apsaa0B

30

Ypok-uccienoBanue
"DnexTpuzanus Tel
WHIYKIHUEN U IIpU
CONPUKOCHOBEHUN"

31

B3aumoneiictBue
3apsKEHHBIX TEll.
3axoH Kynona

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a87e4

32

DNEKTPUYECKOE MOJIE.
Hanpsi>xeHHOCTB
AIEKTPUYECKOTO
nostst. [IpuHnmn
CYNEPIIO3ULIUU
JNEKTPUYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a8a0a



https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

oJieu

33

Hocurenu
IIEKTPUIECKUX
3apsi/ioB.
DneMeHTapHbIN
3apsia. Ctpoenue
aToma

34

IIpoBoHMKH 1
TUAJICKTPUKU. 3aKOH
COXpaHEeHUs
AIEKTPUUYECKOTO
3apsiaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8ef6

35

Pemenue 3agaq Ha
IIPUMEHEHNE CBOVCTB
JIEKTPUYECKUX
3aps10B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a90cc

36

DIIEeKTPUUECKHUH TOK,
YCJIOBHUSA €T0
CYILIIECTBOBAHUS.
HcTounuku
ANEKTPUUECKOTO TOKA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a95a4

37

JlericTBus
ANEKTPUYECKOTO TOKA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a96b2

38

Ypok-uccnenoBanue
"lericTBue
AIEKTPUUECKOTO MOJIS



https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2

Ha MPOBOJIHUKH U
JUDJIEKTPUKU "

39

DIIEKTPUUECKHUI TOK
B MeTajax,
KUJKOCTSAX U razax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpUYecKas 1enb
U €€ COCTaBHEIE
4acTHu

41

Cuna Toka.
JlaGopaTopHas
pabora "U3mepenue
U PETyJIMpPOBaHUE
CHJIBI TOKA"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8bhd6

42

DIIeKTpUIECKoe
HarpsHKeHHUE.
BosnbT™meTp.
JlaboparopHas
pabora "U3mepenne
U peryJimpoBaHue
HanpspkeHus"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a9e14

43

ConpoTuBieHue
MIPOBOJIHUKA.

Y aenbHOE
CONPOTHUBIICHUE
BEIICCTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa738

44

JlaGopatopHas

bu6mmoreka [JOK
https://m.edsoo.ru/ff0aa738



https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738

pabora
"3aBUCUMOCTH
ANEKTPUYECKOTO
COIIPOTHBIICHUS
IIPOBOJTHUKA OT €T0
JUTMHBI, TUTOIIAIA
MIOTIEPEYHOTO
CCUCHUA U
Marepuana"

45

3aBHCHMOCTD CHJIbI
TOKa OT HaHpﬂ)I(CHI/IiL
3akon Oma 11
ydacTKa [enu

bubmuoreka [JOK
https://m.edsoo.ru/ff0aad44a

46

JlaGopatopHas
pabora
"Uccnenoanue
3aBHCUMOCTH CHJIBI
TOKa, WAYIIETo uepes3
pes3ucTop, ot
COIPOTHBIICHUS
pesucropa u
HANPSDKEHUS Ha
pesucrope”

bu6mmorexa [IOK
https://m.edsoo.ru/ff0aa04e

47

ITocaenoBareabHOE U
napajiCJIbHOC
COCOAMHCHUA
IMPOBOAHUKOB



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

48

JlaboparopHas
pabora "lIpoBepka
MIpaBHJIa CII0KEHUS
HanpspKeHUHU Mpu
MocCIeI0BaTeIbHOM
COETMHEHUH JIBYX
pe3uctopos"

bubmuorexa [JOK
https://m.edsoo.ru/ff0aaa58

49

JlaGopaTopHas
pabora "IIpoBepka
TpaBUJjIa JUIsl CHIIBI
TOKa TIpU
napajuieIbHOM
COCTUHEHUH
pe3uctopos"

bubmuoreka [JOK
https://m.edsoo.ru/ff0aadle

50

Pemenue 3agaq Ha
NIpUMEHEHNE 3aKOHA
OmMa 11t pa3IM4HOTO
COCIMHCHUS
MIPOBOJHHUKOB

bubmuoreka [JOK
https://m.edsoo.ru/ff0aaf8a

51

Pabora 1 MOIITHOCTE
AJIEKTPUIECKOTO
ToKa. 3akoH J[xoyns-
Jlenna

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ab124

52

JlaboparopHas
pabora
"Onpenenenue
paboThI U MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ab3e0



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0

AIIEKTPUIECKOTO
ToKa"

53

DINIeKTpUUECKHE 1IETTH
U TIOTpeOHTeNH
ANEKTPUYECKON
SHEPTUU B OBITY.
Kopotkoe 3ambikanue

bubmuoreka [JOK
https://m.edsoo.ru/ff0ab660

54

[ToaroroBka k
KOHTPOJIbHOM pabore
1o TeMe
"DeKTpuuecKue
3apAbl. 3apsKEHHBIE
Tena v ux
B3aUMO/ICHCTBUSI.
ITocTosiHHBIN
ANEKTPUIECKUIN TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abd2c

55

KonTponbhas pabota
10 TeEME
"JnexTpuueckue
3apsiabl. 3apsSyKEHHbBIE
TeNna U ux
B3aNMOJECHCTBHS.
ITocTostHHBIM
AIIEKTPUYECKUI TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0abea8

56

ITocTossaHbIE
MAarHHThl, HX
B3aMOJIENCTBUE



https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8

S7

Ypok-uccnenoBanue
"N3y4yeHnue nosei
MOCTOSTHHBIX
MarHuToB"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac3d0

58

MarsuTtHoe I0JI€.
MaruunTtHoe noe
3emau U ero
3HAaYeHHUE I KHU3HU
Ha 3emiie

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena.
MarauTHoe mone
3JIEKTPUYECKOI0 TOKa
MarauTHoe monie
KaTYUIKA C TOKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acld2

60

IIpumeHeHune
AIIEKTPOMArHUTOB B
TEXHHUKE.
JlaGopatopHas
pabora "U3ydenue
EWCTBUS
MarHMTHOT'O TIOJIS Ha
IIPOBOJIHUK C TOKOM"

0.5

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

61

DIIEeKTPOABUTATEI
IMOCTOSTHHOTO TOKA.
Hcnonb3oBanne
3JIEKTPOJIBUTAaTENEH B
TCXHNUYCCKHUX

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ac86¢c



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

YCTPOMCTBAX U Ha
TpaHCIIOPTE.
JlaGopaTopHas
pabora
"KonctpyupoBanue u
U3y4eHue padoThl
aJeKTpoBuraress'

62

OnbiThl Dapajes.
3aKoH
3JIEKTPOMArHUTHOM
uHaykuuu. [Ipasuio
Jlenna

63

DneKTporeHepaTop.
Crioco0b! nosyueHust
ANEKTPUYECKON
DHEPTHUH.
DIIEKTPOCTAHIIUN Ha
BO300HOBIISIEMBIX
UCTOYHUKAX SHEPTUU

64

IToaroroBka K
KOHTPOJIbHOM pabore
0 TeEME
"DnexTpuueckue u
MarHHuTHBIE IBJICHUS"

65

KonTponbhas pabota
IO TeMe
"DnexTpuueckue u

bu6mmorexa [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0acb14

MArHUTHBIE BJIeHUSA"

66

Pe3epBHBIii ypOK.
Pabotra ¢ TekcTamMu
o teme "TemnoBkie
siBJIeHHS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0accbe

67

Pe3epBHbIii ypoK.
Pabora ¢ Texctamu
1o TeMe
"ITocTostHHBII
ANEKTPUIECKUHN TOK"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHBII ypOK.
Pabota ¢ TekcTaMu
mo TeMe "MarauTHbie
sBiieHus"

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

68

145



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

9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara Hara uudgposbie
Tema ypoka Konrpoasnsie | IIpakTHyeckue
n/n Bcero U3YYeHHs | HU3YYEeHHS oOpa3oBaTe/ibHbIE
padore! padore! Mo niaHy daKTnueckn | pecypchbl
MexaHndeckoe

1 JIIBUKEHUE. 1
MarepuanbHas TOUKa
Cucrema orcuera.

5 OTHOCHUTENBHOCTh 1 bubmuorexa [JOK
MEXaHHYECKOI0 https://m.edsoo.ru/ff0ad474
JIBVKCHUS
PaBHOMepHOE

3 P N 1 bubmorexa [JOK
MPSMOJIMHEITHOE

p https://m.edsoo.ru/ff0ad19a
JIBUKEHUE
HepaBHoMepHOE

4 IPSAMOJIMHEHOE 1
nBwxenue. CpenHss u
MTHOBEHHAsi CKOPOCTh
[TpssmonuHelHOE

: P . Bubnmoteka LIOK

ABHOYCKOPEHHOE
P yexop https://m.edsoo.ru/ff0ad8d4
JBUOKEHUE. Y CKOpEHHUE
CxkopocTh

6 IPSIMOJIMHEIHOTO 1
PaBHOYCKOPEHHOTO



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

nBkenus. ['papux
CKOpOCTH

JlabopaTtopHnast pabota
"Onpenenenue
YCKOpEHUS Tella PH
PaBHOYCKOPEHHOM
IBIKEHUH T10
HaKJIOHHOM
IUIOCKOCTH"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0adb18

CBo00OOgHOE TasicHNE
teir. OnerTe! [anunes

PaBromepHoOe
JIBUJKECHHE T10
OoKpy)HOcTH. [lepron
U 4acToTa 0OpaleHus.
JInnelinas u yrinosas
CKOPOCTH

bu6mmoteka [IOK
https://m.edsoo.ru/ff0ael76

10

I{eHTpOCTpEMHUTENIBHOE
YCKOpEeHue

11

ITepBbIii 3aK0H
Hprorona. Bektop
CHUJIBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0ae612

12

Bropoii 3akoH
Hrrotona.
PaBHopelicTByOIIAs
cuia

but6mmoreka [IOK
https://m.edsoo.ru/ff0ae72a



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

Tpertuii 3aKkoH

bu6nuoreka [IOK
1 H X
3 proTona https://m.edsoo.ru/ff0ae982
Cynepno3uuus Cui
Pemienue 3anayu Ha
14 NPUMEHEHHE 3aKOHOB bubmorexa LOK
p https://m.edsoo.ru/ff0aeb6c
HrroTona
15 Cuna ynpyrocri. bubnuoreka [JOK
3axoH ['yka https://m.edsoo.ru/ff0aeca2
Pemenue 3amau mmo
16 teme «Cuia
YIIPYTOCTH
JlaGopaTopHas pabora
17 «Om 12 eJIlZ'HI/Iep bubmmorexa LOK
peat https://m.edsoo.ru/ff0aee28
YKECTKOCTH TIPYKUHBDY
bu6nuoreka [IOK
18 Cha TpeHHs https://m.edsoo.ru/ff0af738
19 Pemenwne 3agau mo bu6nuoreka [IOK
TeMe «Cuia TpeHus» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa
20 "Onpenenenue bubmuorexa [JOK
K03 uLreHTa TpeHus https://m.edsoo.ru/ff0af8be
CKOIBKEHUS"
Pemenne 3anad mo
21 Teme "3aKOHEI bu6nuoreka [IOK

Hrrorona. Cuma
ynpyroctu. Cuna

https://m.edsoo.ru/ffOafb8e



https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TpeHus"

22

Cuita TKeCTH U 3aKOH
BCEMHUPHOI'O
TATOTEHUS. Y CKOPEHUE
CBOOOIHOTO MAJICHHUS

bu6nmoreka [IOK
https://m.edsoo.ru/ff0af044

23

Ypok-koHpepeHIus
"JIBM>KEHUE TEJl BOKPYT
IPaBUTAIIMOHHOTO
nentpa (CoyiHeuHas
cucrema). ['amaktuxu"

24

Pemenne 3amad mo
TeMe "Cuja TSDKECTH U
3aKOH BCEMHPHOTO
TAroTeHus"

bubmuorexa [JOK
https://m.edsoo.ru/ff0af5f8

25

[IepBas kocmuueckas
CKOpOCTb.
Hesecomocts 1
Heperpy3Ku

bubmmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue
MaTepUATbHOI TOUKH.
AGcomoTHO TBEpAOE
teno. PaBHoBecue
TBEPIOTO TENA C
3aKpEIIEHHONW OCBIO
BpallleHus

but6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

MowmeHT cuisl. LieHTp



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

TAXKECCTHU

28

Pentenue 3amau mo
TeMme "MOMEHT CHIIBL.
HenTp Tsxxectn"

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOb02b4

29

IToaroroBka K
KOHTPOJIbHOH paboTe
10 TEME
"MexaHn4ecKoe
IBIDKEHUE.
Bsaumoneiicrsue ten"

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0408

30

KonTponpsHas padora
10 TEME
"MexaHH4ecKoe
IBIDKEHUE.
Bzanmoneiicteue Ten"

bubmmoreka [IOK
https://m.edsoo.ru/ffOb06ec

31

HNmnynsc Tena.
Nmnynbe cuibl. 3akoH

COXpPAaHCHUA UMITYJIbCA.

VYnpyroe u Heynpyroe
B3aUMO/ICHCTBHE

bubmmoteka [IOK
https://m.edsoo.ru/ffOb07fa

32

Penrenue 3amad mo
Teme "3aKoH
COXpaHEHUs
uMmnyisca'

but6mmoreka [IOK
https://m.edsoo.ru/ffO0b096c

33

Ypok-koHpepeHus
"PeakTBHOE



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKCHHE B IPUPOJIC U
TeXHUKe"

34

Mexannueckas pabota
1 MOIIHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOb0a84

35

Pabora cuitbl TshkecTH,
CHWJIBI YIIPYTOCTH U
CHUJIBI TPEHUS

bubmuorexa [JOK
https://m.edsoo.ru/ffOb0db8

36

JlaGopaTopHnas pabota
«Omnpenenenue padoOThI
CHWJIBI TPEHUS TpU
pPaBHOMEPHOM
JBUKCHUH TeJa 110
TOPU30HTAIBHOMN
MTOBEPXHOCTH

37

CBs13b SHEPrUu U
paboTHL.
[ToreHmanpHast
SHEPTUS

38

Kunernueckas
sHeprus. Teopema o
KHHETHIECKOMN
SHEPTrUu

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0c32

39

3aKOH COXpaHEHUs
OHCPIru B MEXaHHUKE

40

JlaGopartopHas paboTa
«3yueHue 3akoHa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb12fe



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe

COXpPAaHCHUA SHCPTrUMN»

41

KoinebarensHoe
JIBUKEHUE U €r0
XapaKTePUCTUKU

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOb1858

42

3aTyxaroiue
KoJIeOaHHSL.
BriHyX1cHHBIE
koJiebanusi. Pe3onanc

bubmuorexa [JOK
https://m.edsoo.ru/ffOb20f0

43

MaremMaTu4ecKul u
NPY>KUHHBIA MasTHUKH

44

Ypok-uccrnenoBanue
«3aBUCUMOCTh
nepuoja KoaebaHui ot
YKECTKOCTH TIPY>KUHBI U
MaccChl Tpy3a»

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

45

[IpeBparienue sHepruu
IPU MEXaHUYECKHUX
KOJIEOAHMSIX

46

JlaGoparopHas paboTa
«Onpenenenne
4aCcTOTHI U TIeproJa
Kosie0aHut
PYKAUHHOTO
MasITHAKa)

bu6nuoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlaGopartopHas paboTa
«ITpoBepka

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b197a



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

HE3aBUCHMOCTHU
nepuojaa Kojaebanui
rpy3a, MOABEIICHHOTO
K HUTH, OT MacChl
rpy3a»

48

MexaHndeckne BOJIHEL.
CBolicTBa
MEXaHUYECKUX BOJIH.
[IpononeHbIE U
MOTIePEYHbIE BOJHBI

bubnnoreka IIOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koH(pepeHus
"MexaHnJecKue
BOJIHBI B TBEPJIOM TeJIE.
CelicMudeckue BOJHBI"

50

3BYK.
Pacnpoctpanenue u
OTpa’keHHe 3ByKa

51

Ypok-uccnenoBanue
"HaOnronenue
3aBUCUMOCTH BBICOTBI
3ByKa OT YacCTOTHI"

52

I'poMKoOCTb 3ByKa 1
BBICOTA TOHA.
AKycTu4eckuit
pE30HAHC

53

Ypoxk-koH]pepeHuus

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

"VnpTpa3Byk u
UH(Pa3BYK B IPUPOJE
U TeXHUKe"

54

IToaroroska K
KOHTPOJIBLHOH padoTe
o TeMe ""3aKOHBI
COXpaHEeHUs.
MexaHuueckue
KoJieOaHHs U BOJHEI"

bubnnoreka IIOK
https://m.edsoo.ru/ffOb25f0

55

KonTponbhas padota
1o TeMe "3aKOHBI
COXpaHEeHUs.
MexaHuueckue
KoJIeOaHHs U BOJHEI"

56

3HeKTpOMaFHI/ITHOC
ITOJIC.
SJIGKTpOMaFHI/ITHHe
BOJIHBI

bubmmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CaoiicTBa
AIIEKTPOMATrHUTHBIX
BOJIH

58

VYpok-koHpepeHuus
"xana
AIIEKTPOMArHUTHBIX
BOJH. Mcronp30Banme
AIIEKTPOMATrHUTHBIX
BOJIH )11 COTOBOI

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb2fe6



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6

cBs3n"

59

Ypok-uccienoBanue
"N3yuenue cBONCTB
AIIEKTPOMATrHUTHBIX
BOJIH C TIOMOIIIBIO
MOOUITLHOTO
tenedona"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenne 3amay Ha
ONPEAEIIEHUE YACTOThI
1 JJIMHBI
3JIEKTPOMArHUTHOMN
BOJIHBI

61

DneKTpoMarHuTHas
MIpUPOJIa CBETA.
CkopocTsb cBeTa.
BonnoBsle cBOMCTBA
cBeTa

bubmmoreka [IOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku cBera.
IIpssmonuHeliHOE
pacpocTpaHeHue
cBeTa. 3aTMEHUS
Connua u Jlynst

but6mmoreka [IOK
https://m.edsoo.ru/ff0b3658

63

3aKOH OTpaKE€HUs
cBeTa. 3epKaia.
Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHa
OTpa)KEHUS CBETa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

64

IIpenomuenue ceera.
3aKoH IpeIOMIICHUS
CBeTa

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

ITonHOE BHYTpEHHEE
OTpPa’KEHUE CBETA.
Hcmons3oBanne
MIOJIHOT'O BHYTPEHHETO
OTpakeHUs B
OINTHYECKHUX
CBETOBOJIaX

bubnnoreka IIOK
https://m.edsoo.ru/ffOb3c5c¢c

66

JlaGopaTtopHnas pabota
"UccneqoBanue
3aBUCHUMOCTH yTIia
MPEeTOMIICHUS
CBETOBOTO Jy4ya OT
yria majaeHus Ha
rpa"uile "Bo3ayx-

nn

CTCKIJIO

67

VYpok-koHpepeHIus
"Ucnonp30BaHue
IIOJTHOT'O BHYTPEHHETO
OTpaXKEHUA:
CBETOBOJIBI,
OIITHKOBOJIOKOHHAS
CBA3b"

68

JInusel. OnTrueckas
CHJIa JIMH3BI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c

69

IToctpoeHue
M300pakeHUH B JIMH3aX

bu6nuoreka [IOK
https://m.edsoo.ru/ffOb444a

70

JlaGopaTtopHnast pabora
"Onpenenenue
doxycHOTO
paccTosiHUS U
ONTUYECKOM CUITBI
cobuparomiei JTuH3bI"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0b4206

71

Ypoxk-koHpepeHuus
"Onruueckue
JIMH30BBIC TPHOOPHI"

bubnnoreka IIOK
https://m.edsoo.ru/ffOcOa7e

72

I'mas xkak onTudueckas
cucreMa. 3peHue

bubmuorexa [JOK
https://m.edsoo.ru/ff0b4684

73

VYpok-koHpepeHI s
"IledexTrl 3penust. Kak
COXpaHUTH 3peHue"

74

Paznoxxenue 6eaoro
CBETa B CIIEKTD.
OmriTel HeroTOHA.
Crnoxenne
CIIEKTPATIbHBIX IIBETOB.
Hucniepcus ceera

bubmmorexa [JOK
https://m.edsoo.ru/ff0c0f4c

75

JlaGopaTtopHnast pabota
"OMNBITHI 11O
pa3I0kKEHUIO OEoro
CBETa B CIIEKTP U

but6mmoreka [IOK
https://m.edsoo.ru/ff0cOe2a



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

BOCITPUSITHUIO 1IBETA
MPEAMETOB MPU UX
HaOJII0/IEHUH Yepe3
[IBETOBbIE QUIBTPHI"

YpOoK-IIpaKTUKYM
"BoiIHOBBIE CBOICTBA

76 CBETa: IUCIIePCHS,
uHTephepeHIus U
nudpakmus"
OmneiTel Pe3epdopna u
77 IJIaHeTa Haﬂpjl)opjﬂb bubmorexa [IOK
p A https://m.edsoo.ru/ff0c12a8
aToma
78 IToctynate! bopa.
Mopaens aroma bopa
Ucnyckanue n
79 TIOTJIONIEHHE CBETA bu6mmoteka IIOK
aroMoM. KBaHTBHI. https://m.edsoo.ru/ff0c144c
JInHelyaTele CIIEKTPBI
YPOK-TIpaKTUK
80 "PII)a6n}0p cHIe o bubnmoreka [JOK
A " https://m.edso00.ru/ff0c1550
CIIEKTPOB HUCITyCKaHHS
81 PanuoakTHBHOCTE U €€ bu6nuoreka [IOK
BUJIBI https://m.edsoo.ru/ff0c1672
CrtpoeHne aTOMHOTO Bubs OK
82 anpa. Hyknonnas nommoreka L

MOENb

https://m.edsoo.ru/ffOc18ac



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

83

PannoakTuBHBIE
MPEBPALLICHUS.
H3otonsl

bu6nuoreka [IOK
https://m.edsoo.ru/ff0clal4d

84

Pemmenue 3agaq mo
Teme: "PagnoakTUBHBIE
npeBpauieHus "

bu6nuoreka [IOK
https://m.edsoo.ru/ffOclb4a

85

Ilepuon nonypacnana

86

VYpok-koH(pepeHus
"PaanoaKkTHBHEIE
U3ITy4eHUs B TIPUPOJIE,
MeIUIUHE, TEXHUKE"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c2126

87

SnepHble peakuuu.
3aKOHBI COXPAHEHUS
3apsI0BOrO U
MacCcOBOI'0 YHCET

bubnuoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

OHeprus cBs3u
aTOMHBIX siep. CBA3b
Macchl U YHEPTUU

bubnuoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amau mo
teme "SnepHbie
peakuun"

90

Peakium cuaTe3a u
JIeTIeHUS SIIEp.
Wcrounnku sHEepruu
ComHiia ¥ 3BE3]1

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepeHuus



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

"SI nepHast SHEpreTuKa.
JencTBus
pPaZOaKTUBHBIX
U3ITy4YEHUI Ha KUBbIE
OpraHu3MbI"

92

IToaroroBka x
KOHTPOJIbHOH paboTe
10 TeME
"DJIeKTPOMarHuTHOE
rnoje.
DNIEeKTpOMarHUTHBIC
BoHEL. KBaHTOBBIC
SIBJICHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0c223e

93

KonTponbnas pabota
o TeMe
"DIeKTpOMarHuTHOE
noJie.
DNeKTpOMarHUTHBIC
BOJIHBI. KBaHTOBBIE
ABJICHUS"

94

IToBTOpEHME,
00o0011IEHHE.
JlaGopatopHbie paboThI
o Kypcy
"B3aumonencrBue Tea"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

IToBTOpEHME,
000061enne. Pemenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

pacUeTHBIX U
KauyeCTBEHHBIX 3a71a4
o Teme "TernnoBbie
npouecchr”

96

IToBTOpEHME,
0000menue. Perenne
PacYeTHBIX U
KayeCTBEHHBIX 3a/1a4
o teme "KI1J]
TEIJIOBLIX ABUrareiaci"

bubnnoreka IIOK
https://m.edsoo.ru/ff0c2a22

97

[ToBTOpEHHE,
000011ieHne. Pentenne
pacyeTHbBIX U
KaueCTBEHHBIX 3a]1a4
no teme "KIIJ]
AJIEKTPOYCTAaHOBOK"

bubnuoreka [IOK
https://m.edsoo.ru/ff0c2b30

98

IToBTOpEHUE,
00o01eHue.
JlaGopaTopHbie pabOThI
1o kypcy "CBeToBbie
SIBIICHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c2c52

99

IToBTOpEHUE,
00o061enue. Padora ¢
TEKCTaMH TI0 TEME
"3aKOHBI COXPAHEHUS B
MexaHuke"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c2d6a

100

IToBTOpEHME,

but6mmoreka [IOK



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

0000menne. Padora ¢
TEKCTaMU 110 TEME
"Konebauus 1 BOJIHEL"

https://m.edsoo.ru/ff0c2e82

101

IToBTOpEHUE,
00001menue. Pabora ¢
TEKCTaMH 110 TEME
"CBeTOBBIE sIBJICHUS"

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c3044

102

IToBTOpEHME,
0000menue. Pabora ¢
TEKCTaMH 110 TEME
"KBanToBas u sanepHas
¢duzuka"

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
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