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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (u3uMKe Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE IOJIO)KEHH M TPeOOBAHMI K pe3yibTaTaM OCBOEHHUS Ha
yrayOaEéHHOM YpOBHE OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl, MPECTaBIECHHBIX
B ®I'OC OO0, a Taxxke ¢ yu€ToM QenepaibHOil paboueil mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenogaBanus yueOHOro npeamera «Ou3nka.

Conmepxanne mporpamMmbl MO (PU3MKE HAIMpaBICHO HA YAOBICTBOPEHHE
MOBBILICHHBIX 3aIPOCOB O0YyYaIOUIMXCA, CTpeMAluxcs K Oonee TrIyboKoMy
OCBOCHMIO (DU3UYECKUX 3HAHUM, U HAa (POPMUPOBAHUE ECTECTBEHHO-HAYYHOM
IrpaMOTHOCTH  oOydamomuxcia. B mnporpamme 1o  (QU3MKE  YYUTHIBAIOTCS
BO3MOKHOCTH y4yeOHoOro mnpeamera B peanuzauuu TpeboBanuiik GI'OC OO0 k
IJIAHUPYEMBIM JJMYHOCTHBIM U METANpPEIMETHBIM PE3yIbTaTaM OO0yUCHUS, a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YYEOHBIX IMPEIMETOB HA YpPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no gu3uke ycTaHaBIMBAET paclpeiesieHue yueOHOro maTepuana
1o rojaMm o0ydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh
U3YYCHUS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COJECPKaHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaroUXCs.

®du3rka ABIAETCS CUCTEMOOOPA3yHOLUUMM I  €CTECTBEHHO-HAYYHBIX
y4eOHBIX MIPEIMETOB, IIOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OWOJIOTHEH, acTpoHOMHEH U (HU3NUECKOU
reorpaguel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYI0 KApTUHY MUpa,
MpEeoCTaBsieT HauboJiee sCHbIe O0O0pasibl MNPUMEHEHUS HAy4dHOTrO MeEToja
MO3HAHUS, TO €CTh CIIOCO0A MOTYYEHUS! JOCTOBEPHBIX 3HAHUI O MUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3HUECKOTO OOpa3oBaHUsS B CTPYKType OOIIero
o0pa3oBaHusi COCTOMT B (OPMHPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne ¢u3nku Ha yriayoJEHHOM YpPOBHE TIpEIoJiaraetT yBEpPEHHOE
BJIaJICHUE CJIeIYIOIUMU KOMITETEHTHOCTSIMU, XapaKTepU3yOIMUMH
€CTECTBEHHO-HAYYHYIO IPaMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHUS;

OIICHMBaTh ¥  TOHUMATh OCOOCHHOCTH  HAy4YHOTO  HCCJIEJIOBAHMS,

WHTEPIPETUPOBATh JAHHBIC U WCIOJIH30BaTh HAYYHBIC JOKA3aTEIbLCTBA JIJIS
MIOJTyYEHUS BBIBOJIOB.

[lenn wusyueHus (UMK HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHUS
onpeneneHsl B Konnenmuu mnpenogaBanus ydeOHOro mnpenmera «®Dusmka» B
oOpa3oBarenbHbIX opranusamnusax Poccuiickoit ®enepaiuu, peaau3yroumx
OCHOBHBIE 0011€00pa30BaTeIbHbIE MPOTPAMMBbI, YTBEPKIEHHON pelIEeHUEM



Konnerun MunucrepctBa npocsemienus Poccuiickoit @eneparuu (MpoTOKOI OT 3
nexabpsa 2019 r. Ne [IK-4BH).

Henu nzyuenust pusuku Ha yriayOaEHHOM YPOBHE:

pa3BUTHE HHTEpeca W CTPEMJICHHS OOYyYalolUXCsi K HAyYHOMY H3YUYEHHUIO
MIPUPOIBI, PA3BUTHE WX HHTEIJICKTYIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O Hay4YHOM METOJieé MO3HaHUs U (HOpMUpPOBAHME
UCCJIeI0BATEIHLCKOI0 OTHOIIICHHUS K OKPY KAIOLIUM SIBJICHUSM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3y4YeHHs] OCHOB
CTPOCHHUS MaTepuu U PyHIaMEHTAIILHBIX 3aKOHOB (DPU3HKH;

dbopMHUpoBaHUEe YMEHUW MPUMEHATH (PU3MYECKUE 3HAHUST U Hay4dHbIE
JI0KA3aTeNbCTBA ISl OOBSICHEHUST OKPYIKAIOIINUX SBIICHUN;

dbopMupoBaHUE TMPEACTABICHUN O pPOaU (GU3MKK IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE MPEACTaBICHUM 0 BO3MOKHBIX cdepax Oynmyien
podeCCUOHAIBHOM  JIEATENIbHOCTH, CBSI3aHHOM C  (PU3MKOW, TMOATOTOBKA K
NajabHenIleMy 00y4YeHHIO B 9TOM HaIlpaBJICHUH;

dbopMHpoBaHHE TOTOBHOCTHM K JalIbHEWIIEMy W3Yy4eHHI0 (GU3UKKA Ha
yrayOaEéHHOM YpOBHE B paMKax COOTBETCTBYIOMIMX mpoduiield oOydeHHs Ha
YPOBHE CpPEAHEro 00IIEro 00pa3oBaHUsI.

JocTuxeHrue 3TUX IelIed mporpaMMbl Mo (U3MKE HAa YPOBHE OCHOBHOTO
ob1ero oOpazoBaHus 00ECIIEYNBACTCS PEIICHUEM CICAYIOIINX 3a/1a4:

npuoOpeTeHNEe 3HAHUN O JUCKPETHOM CTPOCHUH BEIIECTBA, MEXAHUYECKHUX,
TEIJIOBBIX, JIEKTPOMATrHUTHBIX U KBAHTOBBIX SIBJICHUSAX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSACHSThH (PU3NUYECKUE SIBICHUS Ha
OCHOBE U3YUYEHHBIX (PM3UYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIIECHUS PaCUETHBIX U KaU€CTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO3JaHUSl W HCIOJb30BaHUS (U3MUECKUX MOJEei, BKIOYas TBOPYECKUE U
MPAKTUKO-OPUEHTUPOBAHHBIE 33/1a4U;

pPa3BUTHUE HCCIIENOBATEIILCKUX YMEHUM: HAOMIOJaTh SBJICHUS U HU3MEPSTH
dbu3uYecKre BEIMYUHBI, BBIJIBUTATh TUIOTE3bI U MPEJiaraTh dKCIEPUMEHTATbLHbIE
CIOCOOBI MX MPOBEPKHU, TJIAHUPOBATH U MPOBOAUTH OIBITHI, SKCIIEPUMEHTAJIbHbBIC
UCCIIEOBAHNUS, AHAIM3UPOBATH MTOJTYyUYCHHbIE JAHHBIE U JEJaTh BEIBOBI,

OCBOCHHME NPUEMOB padboThl ¢ WHMOpMarueln (HU3UIECKOTO COIEpKaHUS,
BKJIFOYasi HH(POPMAIIMIO O COBPEMEHHBIX JIOCTIKCHUSX (PU3UKHU, HHTEPIpETAIUs U
KPUTHYECKOE OlICHUBaHUE UH(OPMAIIUH;

3HAKOMCTBO €O chepamu mpodeCCHOHATBHON NESITEIbHOCTH, CBSI3aHHBIMU C
Gu3NKON, U COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JTOCTHIKCHHSIX
bu3HUecKoi HayKu.



Ha wu3ydenue ¢usuku (yriayOn€HHBIM ypOBEHb) Ha YpPOBHE OCHOBHOTO
obmero o6pazoBanusi orBoautcs 340 wacoB: B 7 kmacce — 102 gaca (3 gaca B
Heneno), B 8 kimacce — 102 gaca (3 waca B Hemeno), B 9 kimacce — 136 ygacoB (4
yaca B HEJIEIII0).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Pa3znen 1. ®u3uka u eé poJib B NO3HAHUHU OKPYKAIOIIEro MUPA.

®du3rka — Hayka O HpuUpoje. SIBIEHHUsS TPUPOABI (3JEMEHTHI COJIEpKAHU,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3HM). DU3NYECKHE SBJICHHS: MEXaHUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC, 3ByKOBBIC.

®dusznueckue BenuuuHbl. PasmepHocTh. Enunuibel (usmdeckux BeIMUYUH.
W3mepenne @u3myeckux BeTUYMH. OTanoHbl. Pusmdeckue npubopsl. llena
nenenus. [lorpemHocts n3mepenuid. [lpaBuna 6ezonacHoro Tpyna npu padbote ¢
nabopaTopHbIM 00OpynoBaHueM. MexayHapoaHas cucteMa enuHull. [lepeBon
BHECHUCTEMHBIX €IUHUIL B eAuHuIbI CU.

Kak ¢wu3uka u Jpyrue ecTEeCTBEHHbIE HAyKW HM3y4alOT MIPUPOAY.
EcTecTBeHHO-Hay4YHBII METOJ TO3HAHUS: HAONIOJEHUE, MOCTAHOBKAa HAYyYHOIO
BOITPOCA, BBIIBM)KEHHE TUIIOTE3, SKCIEPUMEHT IO MPOBEPKE TMIIOTE3, OOBSICHEHUE
HabogaemMoro saBieHus. Onucanne GU3NYECKUX SIBICHUHN C TOMOILBIO MOJIETICH.

Jlemoncmpayuu.

MexaHnueckue, TEIUIOBBIE, JJEKTPUYECKHUE, MarHUTHBIE, CBETOBBIE,
3BYKOBBIE SIBJICHUSI.

®duznyeckre TpruOOPsI U MPOLEaypa NPSIMbIX U3MEPEHUI aHATIOTOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnwie padbomoul u onvimol.

OnpeneneHue EeHbI JEICHHS KAl U3MEPUTEIBHOTO MPUOOpa.

N3mepeHne pacCcTOSHAM.

N3mepenue mionaan 1 oobéMa. MeTo 1 najeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa JKUIKOCTUA U TBEPAOTO TETa.

Onpenenenue pazMepoB MAIbIX TeJl. MeTos psioB.

[IpoBeneHne wuccnenoBaHUsl IO NPOBEPKE THUIIOTE3BI: TAJbHOCTH IMOJETA
IIapuKa, MyIIEHHOI'0 TOPU30HTAIBHO, TEM 00JIblIe, YeM OOJIbLIE BHICOTA ITyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBe/IeHUSI O CTPOEHUH BelllecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl U Macchl. ONBITHI,
NIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEUIECTBA.

JBm>kenue wactuil BemecTBa. CBsA3b CKOPOCTH JBHXKEHHMS 4YacTHUL[ C
temrneparypoil. bpoyHnoBckoe npmxenue. Juddysus. BzaumoseiicTBue yacTuil
BEILECTBA: IPUTSKEHUE U OTTAJIKMBAHUE.

ArperatHble COCTOSIHUSI BEIIECTBA: CTPOEHHUE ra30B, KUJIKOCTEH M TBEPIBIX
(KpucTalMyeckux) Ten. B3anMocBs3b MKy CBOMCTBAMHU BEIIECTB B PA3HBIX



arperaTHbIX COCTOSHMSIX U UX aTOMHO-MOJIEKYJIIPHBIM cTpoeHueM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.

Hab6mronenue OpoyHOBCKOTO JIBUKEHUS.

Hab6mronenue nuddysun.

HabGnronenue siBiieHUi, OOBSICHSAIOMUXCS MPUTHKEHUEM WA OTTaJTKUBAaHUEM
YacCTUIl BEIIECTBA.

Jlabopamopnwie padbomoul u onvimol.

Onenka 1uaMerpa aToMa METOAOM PSIOB (C UCTIOIb30BaHueM (pororpaduii).

OnpIThl IO HAOTIOIEHUIO TEIUIOBOIO PACIIMPEHUS T'a30B.

OneIThl IO OOHAPYKEHUIO AEHCTBUS CUII MOJIEKYJISIPHOTO TPUTSHKEHUS.

Pazaen 3. /IBu:xkeHHe U B3aMMOAelCTBHE TeJl.

Mexannueckoe nBwkeHue. Ilyte m  nepememenue. PaBHOmMeEpHOE U
HEepaBHOMEpPHOE JABMWKeHHEe. CBOOOJHOE NMaJeHUE KaK INPUMEP HEPABHOMEPHOIO
nerkeHUs Tell. CkopocTh. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUIKECHHH.
Pacuér mytu v BpeMeHU ABUKEHUS.

['paduxu 3aBUCHMOCTEl BEIMYMH, OMUCHIBAIOIIMX JABMWXeHHe. OOmue
HOHATHUA 00 OTHOCUTENBHOCTH JBIKEHUsA. CIOXKEHUE CKOpOCTeW [uIsl Ted,
JBIKYIIUXCS MApaJIeIbHO.

SBnenne wuHepuuu. 3aKOH WHEpLMU. B3anmopelcTBUE TeNl KakK MNPUYMHA
M3MEHEHHSI CKOPOCTH [IBWXKEHUs Tel. Macca Kak Mepa WHEpPTHOCTH Tena B
NOCTYIIaTeIbHOM  JBMKeHUHU. [lmoTHocTh BemiecTBa. CBsA3b IUIOTHOCTH €
KOJIMYECTBOM MOJIEKYJl B enuHule o0béma BemectBa. CMecH M CIUIaBBI.
IloBepxXHOCTHAs U IMHEWHAS TIIOTHOCTb.

Cuita Kak XapakTepUCTHKa B3auMoAeHCTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. M3mepenune cuibl ¢ MOMOIIBKD AUHAMOMETpPA. SIBIEHUE TATOTEHHS W CHJIA
TshkecTy. Cuita TshKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocts. Croxenne
CUJI, HaPABJIEHHBIX MO OJHOM mpsiMoi. PaBHOnelcTByromas cui. Cuia TpeHusl.
TpeHue CKOIbXKEHHS W TPEHHUE IOKOS, BS3KOE TpPEHHE. TpeHue B NPUPOJE U
TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4eckoro JBUKEHHUs Tefa.

N3mepeHne cKkOpOCTH NMPSAMOJIMHENHOTO JBUKEHHS.

HaOmronenue siBfeHrss HHEPIIUH.

HabGnronenue n3MeHeHust CKOpOCTH MPY B3aUMOJICUCTBUM TEll.

CpaBHEHME MacC MO B3aUMOJICUCTBUIO TEIL.

CnoxeHue cuil, HalpaBJIEHHBIX M0 OJHON MPSIMOM.

Jlabopamopnwie padbomol u onvimol.



OnpeneneHne CKOPOCTH PaBHOMEPHOIO JBMXKEHHS (IIapuKa B KUIKOCTH,
MOJIEIIH IICKTPUIECKOTO aBTOMOOWIIS M TaK Jajiee).

OmnpeneneHue cpelHeld CKOPOCTH CKOJBKEHHS Opycka WIM IIapuka 1o
HAKJIOHHOM TIJIOCKOCTH.

Onpenenenue IOTHOCTH TBEPAOIO TENA.

OneIThl, JIEMOHCTPUPYIOIIME 3aBHUCUMOCTb pacTsikeHUs (Iedopmaiun)
NPYKUHBI OT TPUIIOKEHHOU CHIIBI.

OMNBbITEI, JIEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBXKEHUS OT
CHUJIBI JIABJICHUS M XapaKTepa COMPUKACAIOITUXCS TOBEPXHOCTEH.

Pa3znen 4. JlaBjieHue TBEPABIX TeJl, JKMIAKOCTEH M ra3oB.

Hasnenue. Cuna gaBnenus. CiocoObl YMEHBIICHHUS U YBETUUCHUSI 1aBIICHUSI.
JlaBnenue rasza. 3aBUCUMOCTh JaBJIEHUSI ra3a OT 00bEMa W TeMIlepaTyphl.
[lepenaua naBneHust TBEPABIMU TEJIAMU, KUAKOCTSIMU U razamu. 3akoH [lackains.
[THeBMaTHUECKHE MAIIIHBI.

3aBUCUMOCTh  JABJICHHUS  KUJAKOCTM  OT  T[JOyOWHBI  MOTPYKECHUSI.
I'unpoctatnueckuit  mapagokc. CooOmiaronuecss cocyabl. [ 'mapaBinueckue
MEXaHU3Mbl. VCronb30BaHUE BBICOKHX JABJIICHUII B COBPEMEHHBIX TEXHOJOTHAX.
Y CcTpoiCTBO BOJIONIPOBOIA.

AtMocdepa 3emnn u atmocdepHoe napieHue. [IpuyuHbl CyniecTBOBaHUSA
Bo3AylHOM oOonouku 3emun. OnbiT Toppuuemmu. N3mepenue atMmocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 JaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 u3MepeHus: aTMOChEepHOTO J1aBJICHHUS.

JlelicTBHE XKUIKOCTH Y ra3a Ha MOTPYKEHHOE B HUX TEJO. BeITalKkMBaromas
(apxumenoBa) cuia. 3akoH Apxumesa. Y CIIOBHE BOSHUKHOBEHUS BhITAIKUBAIOLIEH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BozmyxormiaBanue.

Hemoncmpauuu.

3aBUCUMOCTH AABJIEHUA ra3a OT TeMIEPATYPHI.

[lepenaua naBiaeHUS KUJIKOCTHIO U TA30M.

Coobmiaroiuecst COCyIbl.

['mapaBauyeckuit mmpecc.

[IposiBienue nercTBrsi aTMOC(PEPHOTO JABICHUS.

Cudon.

3aBUCHUMOCTH BBITAIKUBAIONIECH CHIIBI OT 00bEMa MOTPYKEHHON B KUIKOCThH
YacTHU TeJa U TUIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAIKMBAIONIEH CUJIBI BECY BBITECHEHHOM )KUIKOCTH.

VYcnoBue miaBaHus Tel: MJABaHUE WJIM MOTPYKEHHE Tel B 3aBUCUMOCTU OT
COOTHOILICHHSI TUIOTHOCTEN TeJla U KUJIKOCTH.

Jlabopamopnwie padbomol u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJIe OT 00BbEMA MOTPYKEHHOU B
KUJIKOCTb YaCTH TeJa.

OrnpenesieHUE BBITATKUBAIONIECH CHIIBI, ICMCTBYIOIIEH HA TEJIO0, MOTPYKEHHOE
B )KUJIKOCTb.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUIIbI, JEMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MacChl TeJia.

OnbITeI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKUBAIONIEH  CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJKOCTH, OT 00bEMa MOTPYKEHHOHN B KUAKOCTb YacTH
TeJla U OT IIOTHOCTH >KUIKOCTH.

KoncTpyupoBanue apeoMerpa WK KOHCTPYUPOBAHUE JIOAKH U ONPEACICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTD. JHEprus.

Mexannueckast padoTa JJIsl CHJI, HAlPaBJICHHBIX BIOJIb JIMHUHU TIEPEMEIIICHHMS.
MOIHOCTG.

[IpocThic MeXaHWU3MBI: pbIUar, BOPOT, OJOK, IIOJUCIIACT, HAKJIOHHAs
IJIOCKOCTh, HO)KHUYHBIN MeXxaHn3M. MomeHT cuiibl. PaBHOBecue poeruara. [IpaBuiio
MoMeHTOB. [IpuMeHeHHe TmpaBWia paBHOBECHs] pblyara K OJIOKY. «30J10To€
npaBuiio» Mexanuku. KIIJ{ nmpocteix MexanusmoB. [IpocTeie MeXaHU3MBbI B OBITY,
TEXHUKE, )KUBBIX OpTaHU3Max.

Mexanuueckas »dHeprus. KuHeTnueckas U TOTCHIMAJIbHAs DHEPIUSL.
[IpeBpalieHre 0JHOrO BUAa MEXaHUUYECKON SHEPTUH B IPYyTroil. 3aKOH COXpaHCHUS
Y MPEBPALICHHS SHEPTUH B MEXAHUKE.

Hemoncmpauuu.

[Ipumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimel.

HccenenoBanne ycioBHil paBHOBECHS pblyara.

N3mepenue KII/] HakTOHHOM IIOCKOCTH.

N3ydenne npaBuia pelyara JJIsi OJBMYKHOTO U HEMTOABMKHOTO OJIOKOB.

Omnpenenenue KIIJ moaBuKHOTO U HEMOABUXKHOTO OJIOKA.

OmnpeneneHue pabOThl CUJIBI YIPYTOCTH MPU MOIABEME TPY30B MPHU MOMOIIU
MOJABMIKHOTO OJIOKA.

N3ydeHune 3akoHa COXpAHEHHS] MEXaHUYECKON YSHEPTUU.

8 KJIACC

Pa3nen 6. TemyioBbIe ABJIeHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOPUHU CTPOCHUS
BemecTBa. Macca U pasMmepbl aTOMOB U MOJIEKYJ. OTBITBI, MOATBEPKIAIOIINE
OCHOBHBIE TIOJIOKEHHS MOJICKYJIIPHO-KMHETHYECKON TEOPHH.



Mopnenu TBEPHOro, XUAKOTO U ra3000pa3HOTO COCTOSHUN BEIIECTBA.
Kpucrannuueckue u amopgusie Tena. I'padeH — HOBBI MaTepuan i HOBBIX
TEXHOJOTH. TEeXHONOTHHM TMOJY4YeHHS HCKYCCTBEHHBIX aiMa3oB. OObscHEHUe
CBOWCTB T'a30B, KUJIKOCTEW U TBEPABIX TEJ HA OCHOBE IOJIOKECHUN MOJEKYISAPHO-
KHHETHYECKOW TeopuH. [I0BEpXHOCTHOE HAaTsKEHHE, CMAayMBaHUE, KAWLISAPHBIC
ABJICHMs. TeIIoBOE pacIIMpeHUEe W C)KaTHe. 3aBHUCHUMOCTb JaBJIEHHs ras3a OT
00BbEMa, TEMIIEpPATYpHI.

Temneparypa. CBsizb TeMmmepaTypbl CO CpeAHEH KHUHETHYECKOW HHEprueit
TEIUIOBOTO IBMKEHUS YacTHUlLl. TeMnepaTypHbIE IIKAJIbI.

BuyTtpennsis sHeprus. CnocoObl H3MEHEHMsI BHYTPEHHEH DHEpIHH:
Temionepeaaya u COBEpLICHUE padoTHI. Bunpl TEIUIONEpENauHn:
TEIUIONPOBOJIHOCTh, KOHBEKIIM, U3JIydeHHe. BUIbI Teronepenaun B IpUpoAe U
TexHHKe. HeoOpaTUMOCTh TEIIOBBIX MPOIIECCOB.

KonuuecTBo Tenmnotel. YenbHas TEIIOEMKOCTh BellecTBA. TermiooOMeH U
TEIJI0Boe paBHOBecHe. 3akoH HpioToHa-PuxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHME ¥ OTBEPACBAHNE KPUCTAJUIMYECKHAX BEIIECTB. Y A€IbHAS TEIUIOTA
iasneHus. [lapooOpasoBanue u konaeHcanus. Mcnapenune. Kunenue. Y aenbHas
TEIUIOTa  MapooOpa3oBaHMsA.  3aBUCUMOCTb  TEMIIEpPATypbl  KUIEHUS  OT

atMocepHoro napyieHusl. HachIEHHBIN U HEHACHIIEHHBIN map. BiaxxHOCTb
BO3JyXa.

DHeprus TOIUIMBA. Y I€JIbHAs TEIJI0Ta CrOPaHUs.

[Tpuniuner padotel TemnoBbiX nsurareneil. KIIJ[ temmoBoro asuratesns.
TenmoBple nBUTaTENW M 3allUTa OKPYKAOLIEH Cpeabl. TeroBble NOTEPU B
TEIJIOCETSX.

3aKOH COXPAaHEHMsI U NPEBPALLCHUSI SHEPTHUH B MEXAaHUYECKUX WU TEIUIOBBIX
poreccax.

Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO ABUKEHUS.

HaGmonenue nuddysumu.

HaGnrogenue sBIEHUH TMOBEPXHOCTHOTO HATSDKEHMS, CMAauMBaHUS MU
KalWUISIPHBIX SIBJICHUM.

HabGnrogenue TemioBoro paciimpeHus Tell.

W3meHeHue naBieHUs ra3a Npu U3MEHEHUU 00bEMA U HarpeBaHUU WU
OXJIQXKICHHH.

[IpaBuita u3MepeHUs TEMITEPATYPBI.

Bunbl Tenonepenaym.

OxJaxieHue Npy COBEPILICHUU PAOOTHI.

HarpeBanue npu coBepiieHUH padOThl BHEITHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN Pa3IMYHBIX BEIIECTB.



Habnronenune kuneHusl.

Ha6nronenue nocTossHCTBA TeMITepaTyphl P TIaBJICHUH.

Mojienu TenI0BbIX ABATATEICH.

Jlabopamopnwie padbomot u onvimul.

OnpITHl IO OOHAPYKEHUIO TEUCTBUS CHII MOJIEKYJISIPHOTO TPUTSKEHHUS.

OnpITHl IO BBIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WIIH caxapa.

W3mepeHne TteMieparypsl IpU MOMOIIA KUAKOCTHOIO TEpPMOMETpa H
NaTYuKa TeMIEpaTyphl.

OnpIThl O HAOJIOJCHHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, KUAKOCTEH U
TBEPABIX TEII.

Omnpenenenue AaBieHUs Bo3Ayxa B OaJUIOHE HITPHUIIA.

WccnenoBanre 3aBUCHUMOCTH JIaBJIEHHMS BO3jJyXa OT ero o0béMa u
TEMIIEPATYPHI.

[IpoBepka rumoTe3bl JIMHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA JKUIAKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHUS BHYTPEHHEH OHEpruM Tejla B  pe3ysbTare
TerIonepeaauu U padoThl BHEITHUX CHIL.

HccnenoBanue sBIEHUS TEIJIOOOMEHAa IMPU CMEIIMBAHUM XOJIOJHOW W
ropsiueu BOJIBI.

OnpeneneHne KOJIMYeCTBa TEIUIOTHI, OJYYEHHOTO BOJIOM MpPHU TEMI00OMEHE
C HAarpeThIM METAJUIMYECKUM LIMJIUHIPOM.

Omnpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeioToHa-Puxmana).

Onpenenenue yaenbHON TEMIOEMKOCTH BEIIECTBA.

HccenenoBanne npouecca UCHIApPEHUs.

Onpenenenne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

Ornpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JbA.

Pa3znen 7. DiekTpuyeckne U MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. JIBa poaa sleKTpUYECKUX 3apsanoB. BzaumopaeictBue
3apspKEHHBIX Tell. 3akoH KyroHa.

Onekrpudeckoe mnoisie. HanpsxéHHOCTh syekTpudeckoro moss. [IpuHnmn
CYyHEPHO3ULINH JIEKTPUUECKUX T0JIEHN (HAa KaU€CTBEHHOM YPOBHE).

Hocurenu sneKkTpuuecKux 3apsioB. DJEMEHTAPHBIA SJIEKTPUUECKUN 3apsi.
Crpoenue artoma. I[IpoBOAHWKM, AWAIEKTPUKU U MOJYNPOBOJHHUKU. 3aKOH
COXpaHEHUS ANEKTPUUECKOTO 3apsijia.

DJIEKTPUYECKUIT TOK. YCJIOBUSI CYIIECTBOBAHMUSI DJIEKTPUUYECKOTO TOKA.
HNctounuku mocTossHHOrO TOKa. JIEHCTBUSI 3JIEKTPUUECKOTO TOKa (TEIIoBOE,
XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B METAIIAX, )KUAKOCTSIX U ra3ax.

DnekTpuueckas 1emnb. Cuia Toka. DJIEKTPUUECKOE HaMpsHKeHUe. AMIIEpMETP
U BOJITMETP B IIEMIH MOCTOSTHHOTO ToKa. CONMpOTUBIIEHNE TPOBOIHUKA. Y ACIHHOE



conpoTHUBJIEHUE BemecTBa. 3akoH Oma s yyactka nenu. [locnenoBarenbHoe u
napajuieIbHOE COeTMHEHHE MPOBOAHMKOB. D/IC B 1lenu MOCTOSIHHOIO TOKa. 3aKOH
Oma mia nonnou nenu. IlpaBuina Kupxroda. Pacyér mpocThIX 3JIEKTpHYECKHX
uener. HenmnmHerHbIe 3JIEMEHTHL.

PaGota ¥ MOIIHOCTH dJIEKTpUUECKOro Toka. 3akoH Jlxoyns-Jlenna.
DneKTpuYecKre IenH U MOTPEOUTENN deKTpuIeckor 3Heprun B ObITy. KopoTkoe
3aMbIKaHHE.

[locTosiHHBIE ~ MarHuThl. B3auMOJEHCTBUE  TMOCTOSHHBIX  MarHUTOB.
MarnutHoe nosie. MarauTHOe noJie 3eMJIM U €ro 3Ha4eHHe ISl )KU3HU Ha 3eMIle.
OnbiT Opcrena. MarHuTHOE T1OJie 3JEKTpUYecKoro Toka. OmnbIT  Ammepa.
[IpruMeHeHne SIEKTPOMAarHUTOB B TEXHUKE. JleliCTBME MAarHUTHOTO IIOJISL Ha
npoBoAHUK ¢ TokoMm. Cuia Awmmepa u omnpeneneHue €€ HanpaBJICHUS.
DJIEKTPOJIBUTATENb IOCTOSSHHOTO TOKA. lCHOnb30BaHUE 3JIEKTPOJBUTATENCH B
TEXHUYECKUX YCT-POMCTBAX U HA TPAHCIIOPTE.

Omneiter @apanes. SABneHne 3neKTpoMarHuTHOW MHAYKIUU. [IpaBuno Jlenna.
DneKkTporeHeparop. Crnioco6ml IIOJTy4YECHUS AIEKTPUYECKOU JHEPIUH.
DONEKTPOCTAHIIMM HAa BO30OHOBIISIEMBIX HCTOYHHMKAX HHEPTUU. IKOJOTUYECKUE
Mpo0JIeMbl SHEPTETUKU. TOIIMBHBIC JIEMEHTHI U SJIEKTPOMOOMIIH.

Hemoncmpauuu.

DNeKTpU3aus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3apsA0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TEJ.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DIJIEKTPOCTATUYECKAS MHIYKIHUSL.

3aKOH COXpaHEHUS MIEKTPUUECKUX 3aPAI0B.

MogenupoBanue CHIOBBIX JIMHMM JJIEKTPUYECKOTO TOJISI C I[OMOIIBIO
OYMa>KHBIX CYJITaHOB.

[IpOBOJHUKH U TUDJICKTPUKH.

M cTouHMKM TOCTOSIHHOTO TOKA.

JlelicTBUS DIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUIAKOCTH.

["a30BbIi pa3psn.

N3mepeHne cuiibl TOKa aMIIepMETPOM.

N3mMepenune 35eKTpUYECKOTO HAIPSYKEHUST BOJIBTMETPOM.

PeocTaTt u MarasuH COpOTUBIICHUM.

B3auMopaencTBre NOCTOSTHHBIX MArHUTOB.

MopennupoBaHue HEBO3MOKHOCTH Pa3IeJIEHUs OJHOCOB MAarHUTA.

MopennupoBaHue MarHUTHBIX TIOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT OpcTena.

MaruutHoe 1oJje Toka. JEeKTPOMAarHuT.



JIeCTBUE MarHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb TOCTOSHHOIO TOKA.

Oneitel @apagnes.

DIEeKTpOreHepaTop NOCTOSHHOIO TOKA.

Jlabopamopnwie padbomot u onvimul.

OneITl 10 HAOJIOACHUIO AJIEKTPU3AUUU TEJA MPHU CONPUKOCHOBEHUU U
VHIYKIUEH.

HccnenoBanne NEUCTBHSL  DJIEKTPUYECKOTO TMOJ HAa MNPOBOJHUKH U
TUAIIEKTPHKHU.

COopKa 1 HCTIBITAaHUE AIEKTPUYECKOM LIENU MOCTOSIHHOTO TOKa.

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, TPOTEKAIOLIETO YE€PE3 PE3UCTOP, OT
HAIPSDKEHUS Ha PE3UCTOPE U CONTPOTHUBIICHUSI PE3UCTOPA.

OnebITHI, JEMOHCTPUPYIOUIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COMPOTUBICHUS
MIPOBOJIHMKA OT €r0 JJIMHBI, IUIOIIA/IA MONEPEYHOT0 CEYEHUS U MaTeprara.

Onpenenenue yJeabHOTO COMPOTUBIICHUS MPOBOIHHKA.

[IpoBepka TmpaBuia CIOKEHHs HAIPSDKEHUH IIPU  MIOCJIEN0BATEIBHOM
COECIMHEHHH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Uisi CWIbl TOKA NpPHU MNapajuieIbHOM COEAUHEHHH
PE3HUCTOPOB.

Omnpenenenne 3/1C 1 BHYTpEHHETO CONPOTUBIICHUS NCTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[IpoBepka BeimoHEHUS 3aK0HAa OMa 1715 TTOJTHOM LETIH.

N3yyeHue BOJIbTaMIIEPHBIX XapaKTEPUCTUK HEIMHEHWHBIX JIEMEHTOB (JIaMIIbl
HaKaJIMBaHUS WX MOJIYIPOBOJHUKOBOTO IUOAA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH JIEKTPUYECKOIO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KIIJ[ nHarpeBarens.

HccnenoBaHre MAarHUTHOTO B3aMMOJIEHCTBHSI IOCTOSTHHBIX MAarHUTOB.

N3ydyeHne MarHuTHOrO MOJISl MOCTOSIHHBIX MAarHUTOB IIPU X OObEIMHEHUH U
pazzieneHun.

HccnenoBanue IEHCTBUS dJIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnebITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI B3AUMOJIEHCTBUS KATYILIKH C
TOKOM M MarHuTa OT CWJIbl M HalpaBJ€HUS TOKa B KaTyIIKe W OT HaJIUYMs
(OTCYTCTBUS) CEpIEUHUKA B KATYIIIKE.

N3yyeHue AeiicTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u u3yueHue padoThl JIEKTPOABUTATEIIS.

N3mepenne KII/ 351eKTpoABUTaTeIbHOM YCTaHOBKH.

OnpIThl MO HWCCIAEAOBAHUIO SIBJICHHUS AJIEKTPOMATHUTHOM  MHIYKIUU:
MCCIIEI0BAHNE U3MEHEHUI 3HAUYECHHS U HAITPaBJIEHUS! MHAYKIIMOHHOIO TOKA.



9 KJIACC

Pa3nen 8. Mexanndeckue siBJICHUS.

Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. CrocoObl omucaHus
MEXaHMYECKOTO JIBIDKEHUS: TaOMUYHBIN, rpaduueckuii, aHanmuTu4eckuii. Cucrema
orcu€Tta. OTHOCUTEIBHOCTh MEXaHUUECKOTO JBHKCHUSI.

BekTopHbI€ BEIMUMHBI, ONEPALMK C BEKTOPAMH, IPOECKIIUK BeKTOpa. Pannyc-
BEKTOP MATEPHAIBHOM TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMepHOE
MPSMOJIMHEWHOE  JBMKEHWE. HepaBHOMEpHOE MNPSAMOIMHEMHOE  JBHKCHHE.
CpenHsist 1 MTHOBEHHAsI CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE NPSMOJIMHEMHOE JBUKEHHUE. Y CKOPEHUE
cBoOoHOTO NaaeHus. OnbIThl ['amues.

['paduyeckas uHTEeprpeTalusi YCKOPEHUsI, CKOPOCTH, MPOUAECHHOTO MyTH U
MEPEMEICHUS ISl TPSAMOJIMHEUHOTO JBUKEHHSI.

JIBr>keHue Tena, OpOIeHHOro MO/l YIJIIOM K TOPU30HTY.

JIBHKeHHE 10 OKPYKHOCTU. JIMHEHHAss CKOPOCTh, YII0Basi CKOPOCTh, IIEPUOJL
¥ 4acTOTa OOpallleHUs PYU PABHOMEPHOM JABUKEHUU O OKPYKHOCTH. CKOPOCTH U
YCKOpPEHUE MPU IBUKECHUU 110 OKPYKHOCTH.

Bektop cunbl. PaBHOIEMCTBYIOIIAA CUIa.

IIepBeiit 3ak0H HeroToHa. Bropoit 3akoH Herotona. Tperunit 3akoH HproToHa.
[IpyHIMT CynIeprIO3uIUU CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TpEeHUs MOKOosI, Ipyrue Buasl Tpenus. Kordpuuent tpenus.

JIBrKEeHHE TN MO OKPYKHOCTH MOJ AEUCTBUEM HECKOIBKUX CHUJL.

3akoH bepnymnu u noabémHas cuia Kpblia. COBpEeMEHHBIE JIE€TaTEIbHbIE
ammapatbl, CyJa Ha TOJBOJHBIX KpbUIbSIX, AHTUKPHUIO HA CKOPOCTHBIX
aBTOMOOMJIAX. J[BHMKEHHUE 10e3/1a Ha MAarHUTHOM TOTyIIIKE.

Cuna TSKECTM M 3aKOH BCEMHUPHOIO TATOTEHUS. J[BUIKEHUE TEJl BOKPYT
IrpaBUTAIIMOHHOTO IMIeHTpa (B ToM uwucie I1aHer Bokpyr Comuia). Ilepsas
KOCMMYECKast CKOPOCTb. HeBECOMOCTE U Ieperpys3Ku.

PaBHOBecue maTtepuanbHON TOUkH. AOCOMIOTHO TBEpIOE Teno. PaBHOBecue
TBEPAOTO TeJa ¢ 3aKPEIUIEHHON OChIO BpalieHusa. MomeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tema. M3MeHenune wummynbca. HMMnynse cuiibl. YOpyroe u
HEYNPYroe B3aUMOJCHCTBUE. 3aKOHbI M3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUXKEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSXKECTH, YHPYTrOCTH,
Tpenus. CBsi3b dHEpruu U padoThl. [loTeHManbHAsE YHEPTUSI TeJa, MOIHITOTO HaJl
MIOBEPXHOCTHIO 3eMIM. [oTeHIIManbpHas SHEprUs CxKATOW NpyKuHbl. Kunetnueckas
sHeprusi. TeopeMa O KMHETUYECKON SHEPruu. 3aKOH M3MEHEHHUSI M COXPaHEHUs
MEXaHUYECKOW SHEPTHUU.



Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO JBIKEHUS Tella OTHOCUTEIIHHO Pa3HBIX TE
OTCUETA.

CpaBHeHHME MyTel W TPACKTOPUH IBIKEHUS OJHOTO M TOTO XKE Teia
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.

N3mepenre cKkopoCTH U YCKOPEHUS IPSIMOJIMHEHHOTO JIBUXKCHHUS.

HccnenoBanre Npru3HAKOB PAaBHOYCKOPEHHOTO JIBHKCHHUSI.

HaGmronenue nBuKeHUS TeJla 10 OKPY>KHOCTH.

HaOmronenne MexaHUYeCKUX SIBJICHUH, MPOUCXOJAIINX B CHCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JIBMIKEHHUU OTHOCHUTEIIBHO
KaOuHeTa PU3UKU.

HaGmronenue paBHOBecHs Tell, CBOOOHOTO TaIeHUs, KoJIeOaHuss MasTHUKA B
MHEPIHAIBHBIX CUCTEMaX KaK MOATBEPKICHUE MTPUHITUIIA OTHOCUTEIBHOCTH.

3aBUCHMOCTH YCKOPEHHUS TeJla OT €0 MacChl U ICUCTBYIOIICH Ha HETO CHIIHIL.

HabGmronenune paBeHCTBa CHIT TIPH B3aUMOJICHCTBUAN TE.

N3menenue Beca Tenna npu yCKOPEHHOM JBUKEHUU.

[lepenada umitysibca Mpu B3aUMOJICHCTBUH TEII.

[IpeoOpa3zoBaHus SHEPTHH MIPH B3aMMOICHCTBHH TEJI.

CoxpaHeHHE UMITYJIbCa TIPHA a0COIOTHO HEYIPYTOM B3aUMOCHCTBHUM.

CoxpaHeHHE UMITYJIbCa TP YIIPYTOM B3aUMOJICHCTBHUM.

Hab6mroneHune peakTHBHOTO ABUKCHUS.

CoxpaHeHue SHepPruy Ipu CBOOOTHOM MaICHHH.

CoxpaHeHHEe SHEPTUH TP IBYKCHHUH TeJIa IO ICHCTBUEM TIPYKUHBI.

Jlabopamopnwie padbomol u onvimol.

KoHcTpynpoBanue TpakTa Juisl pa3roHa W JaTbHEHIIET0 paBHOMEPHOTO
JIBYDKEHUS [IAPUKA WA TETIEHKKU.

OnpenencHue cpeaHeld CKOPOCTH CKOJBKEHUS OpycKa WIM JIBHKCHUS
IIapyKa 1mo HaKJIOHHOW MJIOCKOCTH.

Onpenenenne YCKOpEHHUs Telna TIPH PABHOYCKOPEHHOM JIBM)KCHHH  I10
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NMPU PABHOYCKOPEHHOM
JBIDKCHUH 0€3 HauaJIbHON CKOPOCTH.

[IpoBepka TUIOTE3bI: €CIU PU PABHOYCKOPEHHOM JIBIXKEHHH 0€3 HadyallbHOM
CKOPOCTHU ITyTH OTHOCSITCS KaK PsAJT HEYETHBIX YHUCEIT, TO BpEMEHA OJIMHAKOBHI.

HccnenoBanue NBMKEHUS Tela, OPOIIEHHOTO IO YTIIOM K TOPH30HTY.

HccnenoBanre 3aBUCMMOCTH CHJIBI  TPEHUS CKOJBKCHHUS OT  CHJIBI
HOPMAJILHOTO JIaBJICHUSI.

Omnpenenenue kodhGUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenune KECTKOCTH MPY>KUHBI.



HccenenoBanre 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOSHUKAOLIEH B MPYKUHE, OT
cTeneHu aegopManuu mpy>KUHEIL.

Omnpenenenue padOThl CUITBI TPEHUSI TPU PABHOMEPHOM JIBHXKEHHH Teja 10
TOPU30HTAIBHON OBEPXHOCTH.

Onpenenenne pabOTBHl  CHUJIBI  YNPYTOCTH TPU  TMOABEME Tpy3a ¢
HCTIOJB30BaHUEM HETOIBUKHOTO U MTOABUKHOTO OJIOKOB.

Pa3nen 9. Mexannueckue KoJieOaHus ¥ BOJTHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHUM: IEPHO/I,
4acToTa, aMIuiuTyna. [apMoHWYeckne KoJjiebaHus. 3aryxaroniue KojaeOaHwusl.
Boinyxnennbie kosiebanus. Pezonanc.

MaremaTudyecKuid W NPYKUHHBIM MasTHUKU. [IpeBpaimieHue sHepruv mnpu
K0J1e0aTeIbHOM JABUKECHUHU.

Mexannueckue BOaHBL. [IpomonpHble M TIONEpedHble BOJIHBL. (CBOMCTBA
MEXaHMUYECKUX BOJIH: MHTepdepeHuus u nudpakuus. [[mmHa BOJIHBI U CKOPOCTh €€
pacnpocTpaHeHusi. MeXaHM4eCKUE BOJHBI B TBEPAOM TeENE, CEHCMUYECKUE BOJHBI.

3Byk. PacnpocTpaneHue u OTpa)xx€HHE 3ByKa. ['pOMKOCTH 3ByKa M BBICOTA
ToHa. Pe3zonanc B akyctuke. WHppasByk u ynbTpasByk. Hcnonws3oBaHnue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSIX.

Hemoncmpauuu.

HabGmronenue konebGaHuil Ted Mo JEHCTBUEM CHIIBI TSXKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BoIHYKI€HHBIX KOJIEOAHUM U pe30HaHCa.

Pacnpoctpanenyie npooJIbHBIX U MOMEPEUHBIX BOJIH (HAa MOJEIH).

Hab6mronenue unrepdepeniiny u nupaxiiuu BOJIH Ha TOBEPXHOCTH BO/IBI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHUI PE30OHAHC.

Jlabopamopnwie padbomol u onvimol.

OmnpeneneHue 4acTOThI U NMEepUoja KojaeOaHui MaTeMaTUYECKOTO MasTHHUKA.

Omnpenenenre 4acTOThI U MEpHOJIa KOJIeOaHH MPy>KHHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TEpUOAa KOeOaHUW rpy3a HAa HUTU OT JJIMHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHOJIa KOJICOaHUI MPY>KUHHOTO MasiTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHoa KojebaHul rpysa, MOJABEIICHHOTO K
JIEHTE, OT MacChl Ipy3a.

OnBITHI, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTh MEproa KOeOaHul MPY>KMHHOTO
MasiTHUKA OT MacChl rpy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOHOTO TafeHUSI.



Pasznen 10. DnekTpoMardHuTHoOe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  MoJie.  DJIEKTPOMarHuTHble  BOJHBL.  CBOMCTBa
ANEKTPOMArHUTHBIX BOJH. [llkana 53JeKTpOMarHUTHBIX BOJH. Fcmonb30BaHHE
AJIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBsi3u. Pammonokanms. Kocmuueckas
CBSI3b.

DIeKTpoMarauTHas npupoga csera. CKOpocTh cBeTa. BolHOBBIE CBOKCTBA
cBeTa: uHTephepeHIus U Tudpakius.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTepdepenmus u qudpaxius cBeTa.

Jlabopamopnwie pabomol u onvimol.

W3yyeHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOUIIBHOIO
TenedoHa.

[IpoBeneHue ONBITOB MO HAOIOICHUIO UHTepPEepeHITuU U AUdPaAKIIUU CBETA.

Pa3znen 11. CBeToBbBIE SIBJIEHUS.

JlyueBass MoJenb CBE€Ta W TE€OMETpUYECKas onTuka. McTouHuku cBera.
[IpsamonuueiiHoe pacnpocTpaHeHne cBera. 3atMeHus ComHma wu o JIyHBL
Otpaxenue cBeta. [lnockoe 3epkano. 3akoH oTpaxkeHus cBera. l[locTpoeHue
N300pakeHnid, CPOPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue ceera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHne cBera.
Hcnonbs30BaHue MOTHOTO OTPAKEHUS B ONITUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

JIunza, xom unywerr B JumH3e. Popmyna ToHKOW JMH3BL [locTpoeHune
n300pakeHn, Cc(GOPMHUPOBAHHBIX TOHKOM JMH30M. Onrhuyeckas cucTema
¢oroanmnapata, MUKpPOCKONAa M Tejeckonma. [Ja3, Kak ONTHYECKas CHCTEMA.
bnu3opykoCTh ¥ 1aIbHO30PKOCTD.

Paznoxxenne Oenoro cBera B crekTp. OmnbiTel HeloTona. CroxkeHue
CHEKTpaJIbHBIX BETOB. Jlucnepcus cBeTa.

Jemoncmpayuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHune cBeTa.

[Tony4yenune n300paxxeHui B IIIOCKOM 3€pKae.

[Ipenomnenue ceera.

OnTuuecKkuii CBETOBO/I.

Xon nydei B coOuparoieit JInH3e.

XoJ JIydeu B pacCEeUBAIOLIEH JINH3E.

[Tommyuenune n300pakeHUi C TOMOILBIO JIHH3.

[Tpuntun aeiicTBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

Mopens rnasa.



Pa3noxenue 06e0oro cBeTa B CIIEKTP.

[Tomryuenue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX I[BETOB.

Jlabopamopnwie padbomol u onvimol.

HccnenoBanue 3aBUCMMOCTH yIJila OTPaXEHHsS CBETOBOrO Jy4ya OT yrIja
MaJICHUS.

N3ydeHne cBOMCTB M300pakeHuUs B TUIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTJIa MPEJIOMIICHUS OT yTJla MaJeHUsI CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonyyenue n300paxeHuit ¢ MOMOIIbIO COOUPAIOIIEH JIMH3BI.

OmnpeneneHue (OKYCHOTO PACCTOSIHUS U ONTUYECKON CHUJIBI COOHMparoiei
JIMH3BI.

OnBITHI IO Pa3I0KEHHUIO OEJIOT0 CBETA B CIEKTP.

OnpITHl 1O BOCHPHUSATHIO IIBETA MPEAMETOB MPU HMX HAOIIOJCHUU 4Yepe3
I[BETOBbIC (DUIIBTPHI.

Pasznea 12. KBantoBbie sIBJICHHUA.

OmnwiTel Pesepdopna u nimanerapHas mojaenb aromMa. Moxens aroma bopa.
Hcnyckanue v norionieHue ceeta aromoM. KBanTel. JInHelyaTbie CIIEKTPBI.

PanuoaktuBHOCTh. Anbda-, 6eTa- U raMma-usnydeHusi. CTpoeHre aTOMHOTO
anpa. Hykionnas Momens aroMHoro siapa. M3orombel.  PannoakTuBHBIE
npespanieHus. Ilepuon nomypacmana atoMHbeIX saep. JleldcTBrue paJrOaKTUBHBIX
M3JIyYCHHI Ha )KUBbIE OPraHU3MBbI. 3alIUTa OT PAAHOAKTUBHOTO U3IyUYEHUS.

SnepHbie peakuuu. 3aKOHbI COXPAHEHHS 3apsIOBOIO M MacCOBOTO YHUCEIN.
DHeprusi CBsA3M aTOMHBIX sjaep. CBA3b Macchl U dHEpruu. Peakuun cuHTE3a U
nenenus sanep. Mcrounmku sHeprum CosHuoa m 3BE34. flnepHas dHeprertuka.
DKoJIOTHYECKHe MPOOJIEMBI SIAEPHON IHEPTETUKH.

Hemoncmpauuu.

CrexTpbl U3Ty4YEeHUS U MOTJIOIEHUS.

CrekTpsl pa3In4yHbIX Ta30B.

CnekTp Bojopoa.

Hab6mronenue TpekoB B kamepe Bunbcona.

PaboTa cuéTurika HOHU3UPYIOIINX U3ITyYECHHM.

Perucrtpanus uznmydeHust IpUPOIHBIX MUHEPATIOB U MPOIYKTOB.

Jlabopamopnwie padbomol u onvimol.

HabGnrogenue CrionHbIX U TUHEHYATBIX CIEKTPOB U3ITYYESHUSI.

HccnenoBanue TpEKOB: U3MEPEHUE IHEPTUN YACTHIIBI [0 TOPMO3ZHOMY ITYTH
(no dotorpadusam).

H3mepenne paarnoakTHBHOTO (OHA.

IHoBTOpPUTEIBLHO-00001AKO NI MOTYJIb.



[ToBTOpUTENHEHO-00001IIAIOIMINI MOYJb MIPEAHA3HAYEH ISl CUCTeMaTU3alluu
U 0000meHuss TMPeIMETHOTO  COACpXKAHWSI W ONbITa  JIEATEIbHOCTH,
MPUOOPETEHHOTO TPU M3YYCHHHM BCETO Kypca (PU3MKH yriayOa&HHOro YpOBHS, a
TaK>Ke JJIs1 IOJTOTOBKU K OCHOBHOMY F'OCYJJapCTBEHHOMY IK3aMEHY 1O (U3HKE.

B nmnpomecce wu3ydeHuss JAHHOTO MOAYJS PEAIM3YIOTCS U IMOJIY4aroT
JalbHEelIee pa3BUTHE Y4eOHBIE JIEHCTBUS, OOECHEUYMBAIOIINE JOCTHKEHHUE
OPEIMETHBIX U METalpeAMETHBIX pe3yibTaToB oOOydeHus, (OpPMUPOBAHUE
€CTECTBEHHO-HAYYHOI IpaMOTHOCTH: OOBSICHEHHE U ONMKCAHUE SIBIICHUN Ha OCHOBE
MpUMEHEHUsT (U3UYECKUX 3HAHUH, MCCICIOBATEIIBCKUE JCUCTBUS (BBIIBIKCHUC
TUIOTE3, MOCTAHOBKA LM W IUIAHUPOBAHUE HCCICAOBAaHUSA, aHAIN3 JAaHHBIX U
MOJIyYE€HHE BHIBOJIOB).

[IpeanoututenbHo  (HOpMO OCBOEGHUS MOJIYJA SABISIETCS TPAKTUKYM,
IporpamMma KOTOPOro BKIIFOUYAET:

pelIeHrne 3aaad, OTHOCSIIMXCS K pa3jnudHbIM pasfenaM U TeMaM Kypca
¢u3MKH, B TOM YHCIIE 3a7a4, MHTETPUPYIOIIUX COJAEPKAaHUE PA3HBIX Pa3/IelioB;

BBITIOJIHEHUE JTA0OPATOPHBIX PAOOT U OMBITOB (BKJIIOYAsi paOOTHI M OTBITHI U3
NepeuHell K paszfenaMm Kypca) B YCIOBUSX CaMOCTOSITENBHOTO TUIAHUPOBAHUS
MIPOBEJICHUS UCCIIEIOBaHUs, BEIOOpA M1 000CHOBAHMS METOJIa U3MEPEHUS BETUYHH,
CcOOpKH HKCIIEPUMEHTATILHON YCTaHOBKU;

BBITIOJTHEHHE MMPOOJIEMHBIX 3aJaHUI TTPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa
(3aaHusl TI0O €CTECTBEHHO-HAy4YHOW TPaMOTHOCTH), B TOM 4YHUCJE 3aJaHuil ¢
MEXIPEIMETHBIM COJIEPKAHUEM;

paboTy Haj TPYNIIOBBIMU WU WHANBUIYATEHBIMU TTPOCKTaMH, CBI3aHHBIMHU C
coJiepKaHUEM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIOIMIETO MOJYJSI MOXKET 3aKaHYMBaThCS
MIPOBEJICHUEM JMATHOCTUYECKON padOThl 3a Kypc (DU3UKH yriayOiaEHHOTO ypOBHS,
BKJIFOYAIONICH 3a/laHusl Pa3HOTO YPOBHS CJIOKHOCTH. Pe3ynbTaThl BBITIOJIHEHUS
JMAarHOCTUYECKON pabOThl MOTYT MOKAa3bIBaTh CTENIEHb TOTOBHOCTH O0YyYarOIIMXCSA
K OCHOBHOMY TOCYIJapCTBEHHOMY OJK3aMeHy 10 (Hu3MKe, a TaKxKe
CBUICTEIHCTBOBATH O IOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW IPaMOTHOCTH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHM A ITPOI' PAMMBI I10 ®U3UKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OEPA30OBAHIA

N3ydenne pu3uKu Ha ypOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI HAMpPaBICHO
Ha JOCTHKEHHE JINYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

B pesynbrare nsyuenus GU3NKMA Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHuUs
y oOyuatoierocsi 0yayT cOpMUPOBaHbI CIEAYIONINE JTUYHOCTHBIE PE3yIbTaThl B
4acTH:

e I)nampuomuuecxkozo éocnumanus:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOU
(u3HUECKON HAYKU;

IIEHHOCTHOE OTHOIIICHUE K JOCTUKEHUSAM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)2pajrxcoanckozo u 0yxXx06HO-HPAGCMEEHHO20 60CRUMAHUS:

TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKHUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKCHHIM
busuKy;

OCO3HAHHUE BAXXHOCTH MOPAJIbHO-dTUYECKUX MPUHIUIIOB B JIESITEIHBHOCTH
YYEHOTO;

e 3)acmemuuecko2o 60CRUMAHUA:

BOCIIPUSTUE ICTETUYECKUX KadyeCcTB (DU3MYECKON Hayku: €€ TapMOHHYHOTO
MMOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAYUHO20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3NYECKOW HAyKh KaK MOIIHOTO HMHCTPYMEHTA
IIO3HAHUSI MHUpPA, OCHOBBI PAa3BUTUS TEXHOJOTWMM, BAXKHEHILIEW COCTABIISIOLICH
KYJBTYPBI;

OpUEHTAIlusl B JCATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4YHBIX
MpEeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPUPOJIbL;

pa3BUTHE HAY4YHOW JIOO03HATETBHOCTH, HMHTEpEca K HCCIEA0BaTEeIbCKOM
NEeATEIIbHOCTH;

e 5)popmuposanusn Kyibmypul 300p08ba U IMOUUOHATLHO20 O1A20ONOYUUA:

OCO3HaHWE LIEHHOCTM ©Oe30macHoro o0Opas3a >KH3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTH TIpaBWJI O€30MacHOTO TIOBEJACHUS Ha
TpPaHCTIIOPTE, HA JIOpOrax, C HJIEKTPUYECKUM M TEIUIOBHIM OOOpPYIOBAHHEM B
JIOMAITHUX YCIIOBHSIX;

c(hOpMUPOBAHHOCTh HaBblka pedIeKCUH, TpPU3HAHUE CBOETO IIpaBa Ha
OIMMUOKY ¥ TAKOTO K€ MpaBa y IPyroro 4eJI0BeKa,;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHHM MPAKTUYECKUX 3ajady (B paMKax CEMbH,
00pa3oBaTEIbHON OpraHu3alluM, ropojia, Kpas) TEXHOJIOTUYECKOW U COLUAIbHON
HaIPaBJICHHOCTH, TPEOYIOMIUX B TOM YHCTIE U (U3NUECKUX 3HAHHM;

MHTEPEC K MPAKTUYECKOMY U3YUYEHUIO MPOQecCuil, CBA3aHHBIX C PUBUKOI;

e 7)IK0S102UHUECKO20 60CNUMAHUA:

OpUCHTAIlsl Ha TPUMEHEHHE (PU3NYECKUX 3HAHUU JJIs pelIeHUs 3ajiad B
00JIacCTH  OKpYXalollleil cpenpl, IUIAHUPOBAHUS TOCTYIIKOB U OIEHKH HX
BO3MOKHBIX MOCTEACTBUM JIJIs1 OKPYKAIOIIEH CPEeJIbl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa 3KOJOTUYECKUX MNpoOJeM U MyTed ux
pelieHus;

e 8)adanmayuu K uBMEHANOWUMCA YCI0BUAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TPU BBIMOJIHEHUH UCCICIOBAHUM W
IPOEKTOB (PU3NYECKON HATIPABICHHOCTU, OTKPBITOCTH OMBITY U 3HAHUSAM JIPYTHUX;

MOBBLIIIIEHWE YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 IMPAKTHUYECKYIO
NeATEIIbHOCTD;

NOTPEeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHMM, YMEHUI (POPMYyIHpPOBATH
U7IeH, MOHSATHUSA, TUTIOTE3bI O PU3NUECKUX 00BEKTaX U SABJICHUSX;

OCO3HaHHEe JePUIIMTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEN B 00J1aCTH
du3uKy;

IJIAHUPOBAHUE CBOETO PAa3BUTHSI B NPUOOPETEHHH HOBBIX (DU3UYECKUX
3HAHUM;

CTpEeMJICHHUE aHATU3UPOBATH U BBISBIISTH B3aUMOCBSI3H MPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIB30BaHHEM (PU3HUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBHU C YYETOM BIIMSIHUS HAa OKPYXKAIOIIYIO Cpeny,
BO3MOJKHBIX TJIO0ATBHBIX TTOCJICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynabTaTe OCBOGHHMS TporpamMmbl MO (DU3WKE HA YPOBHE OCHOBHOTO
o01ero oopa3zoBanus y oOydaroiierocss 0yayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, BKIIOYAIOIHE TT03HABATEIILHBIC YHUBEPCAbHbBIE YyUeOHBIC TCHCTBHS,
KOMMYHUKATHUBHBIC  YHUBEpPCAJIbHBIC  ydeOHBIE  JIEHCTBUS, PETYJSITUBHBIC
YHUBEpCaJIbHbIC YUeOHbBIC TCUCTBUSI.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
ba3oBble jornueckune aeiicTBUs:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKA OOBEKTOB
(sBIeHU), KITaCCU(UITUPOBATH HX;



BBISIBJISAITh 3aKOHOMEPHOCTH M MPOTHUBOPEUUs] B pacCMaTpUBAEMBbIX (aKTax,
JaHHBIX U HAOIIOJEHUSIX, OTHOCSIINXCS K (PU3UMYECKUM SIBIICHUSIM;

BBISIBJIAITh MPUYUHHO-CIICJICTBEHHbIE CBSI3U MPU HM3Yy4YeHUH (HU3HYECKUX
SBJICHUM W TMPOIIECCOB, JeNIaTh BBIBOJBI C HCIOJb30BAaHUEM JEAYKTUBHBIX U
WHAYKTUBHBIX ~ YMO3AaKJIIOYEHHWH, BBIJIBUTaTh THUIMOTE3Bl O  B3aHMMOCBS3SX
(bU3HYEeCKNX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh croco0 pemieHus yueOHoil (usmueckor 3amauu
(cpaBHEeHME HECKOJIbKUX BapUAHTOB PEIICHHS, BHIOOp Hambojee MOAXOJSIIEro ¢
y4€TOM CaMOCTOSITEIILHO BbIICJICHHBIX KPUTEPHUEB).

Ba3oBrblie ucciienoBarejbckKkue 1eCTBYA.

UCITIOJIB30BaTh BOIPOCHl KakK MCCIEIOBATENbCKA HHCTPYMEHT IO3HAHMS;

MPOBOJUTH MO CAMOCTOSITEILHO COCTABJICHHOMY ILJIAaHY OIIBIT, HECIOKHBIN
(bU3MYECKUil AKCHEPUMEHT, HEOOJBIIOE HCCIEAOBAHUE (PUBHUECKOIO SIBICHUS,

OLICHMBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMALUIO, MOTYUYEHHYIO
B XOJI€ MCCJIEIOBAHUS WM dKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMpPOBaTh OOOOIIEHHS] U BBIBOJBI 1O pe3yjibTaTaM
IPOBEAEHHOIO HAOIOCHUS, OIIbITA, UCCIICAOBAHNUS;

IPOrHO3UPOBATh BO3MOYKHOE JajibHEIIee pa3BUTHE (PU3NUECKUX MTPOLIECCOB,
a TaKXe BBIJIBUTaTh NPEANOJIOKEHUSA 00 WX Ppa3BUTUU B HOBBIX YCJIOBHUSX H
KOHTEKCTaXx.

Pabora ¢ undgopmanmei:

NPUMEHATh PA3JIUYHbIE METOJIbl, UHCTPYMEHTBHI M 3alpOoChl MPHU IOUCKE U
oTO0pe MH(POPMALIUU UK JAHHBIX C YUYETOM MPEIIOKEHHON yueOHOH (hr3nuecKoit
3a/1ayu;

aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH HH(POPMALIUIO
Pa3UYHBIX BUJOB M (POPM TIPEICTABICHHUS,

OLICHMBATh HAJAEKHOCTh HMH(DOpPMALMM TIO KPUTEPHUSIM, MPENTIOKEHHBIM
YUHUTEJIEM WU CPOPMYITHUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAaJbHYIO  (OpMy  MpelacTaBiICHUS
UHpOpMAllMd W WJUIIOCTPUPOBATH peUIaeMble 3aJayd HECIOXKHBIMU CXEMaMH,
TuarpaMMaMu, MHOM rpaduKoi U UX KOMOMHAIUSIMHU.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1elCTBUSA:

B XOJe OOCYXJEHHUS Y4eOHOro Marepuana, pe3yJbTaToB J1abopaTOPHBIX
paboT W TPOEKTOB 3a/JaBaTh BOIMPOCHI TO CYIIECTBY OOCYXJIaeMOW TEMbl H
BBICKA3bIBaTh WJIEW, HAIlCJICHHBIE Ha pEIICHHEe 3aJadyd W MOJJCp>KaHue
OarokeyIaTeaIbHOCTH OOIIEHHS;

COIIOCTAaBJISATh CBOU CYXKJICHHSI C CYXIACHUSAMHU IPYTHUX YYACTHUKOB JIMAJIOTa,
0oOHapyKUBaTh Pa3IMINEC U CXOJCTBO IMO3UITHIA;

BBIPQKATh CBOIO TOYKY 3PCHHS B YCTHBIX M TMCbMEHHBIX TEKCTaX;



nyOJIMYHO MPEACTaBIATh PE3YJbTaThl BBINOJIHEHHOTO (PU3UYECKOTO OIIbITA
(3KCIIepuMEHTA, HCCIIEOBAHUS, IPOEKTA);

INOHMMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaJIbHOU
paboThI IPU PEIICHUN KOHKPETHON (PU3NYECKOM TPOOIEMBI;

NPUHUMATh LEIN COBMECTHOU EATEIbHOCTH, OPraHU30BBIBAThH JACUCTBUS IO
e€ JOCTM)KEHHUIO: paclpelessiTh pojiH, OOCYXAaTh NPOLECChl U PE3yJIbTATh
COBMECTHOM paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO YacTh padOThl, JOCTUras KayeCTBEHHOI'O pe3yjbTaTa IO
CBOEMY HAIIpaBJICHUIO M KOOPAMHHUPYS CBOM JACHCTBHUS C APYTMMHU YJIEHAMHU
KOMaH/Ibl;

OLICHMBATh KAaue€CTBO CBOEr0 BKJIaJa B OOIIMH MPOIYKT IO KPUTEPHSM,
CaMOCTOSITENIBHO C(POPMYIMPOBAHHBIM YUaCTHUKAMU B3aMMOJECHCTBHUSL.

PeryasiTuBHbIE YHHBepCAJbHbIe y4eOHbIe JeiicCTBUS
Camoopranuzamnus:

BBISIBJIATH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYyAIUSX, TPEOYIOMUX IS
pereHus GU3NIEeCKUX 3HAHUH;

OpPUEHTHPOBATBCS B  PA3IUYHBIX  MMOAXOJAX  NPHUHATHS  pElIeHUM
(MHAMBUAYAJIBHOE, IPUHSATHE PEIICHUS B TPYIINE, TPUHATHE PEUICHUN TPYIIION);

CaMOCTOATENILHO COCTaBJISATh AJTOPUTM pelieHus (U3NYEeCKOM 3aayul WU
IJIaH WCCICIOBAaHUS C YYETOM HMEIOIIMXCS PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPeIiaracMbie BAPUAHTHI PEIICHUH;

JienaTh BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTPOJIb, IMOLIMOHAJILHBII HHTEJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CHUTYyallMW W TIpeaJiaraTh IJIaH €€ W3MCHCHUS;

OOBSCHATH IPUUUHBI TOCTIXKEHHS (HEAOCTHIKEHHS) PE3yIbTaTOB
JeSATEILHOCTH, JaBaTh OIICHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBLHOCTh (B TOM YHCIE B XOJ BBIMOJHEHUS
(Gu3HUecKoro HcCiIeoBaHUSl WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOATENBCTB,
WU3MEHHBIINXCS CUTYaIlMH, YCTAHOBJIEHHBIX OIMUOOK, BO3HUKIIIUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3YNIbTATA LN U YCIOBHUSIM.

CTaBUTH ce0s1 HA MECTO JIPYroro YesioBeKa B XOJE CIopa WM TUCKYCCHH Ha
Hay4HYIO TeMY, TOHUMAaTh MOTUBBI, HAMEPEHUS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7a9 WU B
YTBEP)KJICHUSX Ha HAYYHBIC TEMBI U TaKOE JK€ MPABO JPYTOTO.

HPEAMETHBIE PE3YJIBTATBI

K koHIy 00y4enus ¢ 7 knacce npeIMeTHbIE Pe3yabTaThl HA YIITyOJIEHHOM YpOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:



UCIIOJIb30BATh MOHATHUSA: (PU3NYECKHE U XUMHUYECKUE SBJICHMS, HAOIIOIeHHE,
OKCIIEPUMEHT, MOJENb, THUIIOTe3a, CIUHUIBI (PU3NYECKHX BEIUYHH, aToM,
MOJIEKYJa, arperaTHble COCTOSHUS BelecTBa (TBEPIOE, KUAKOE, razo00pa3Hoe),
MEXaHWYECKOE JBIDKEHHE (paBHOMEpPHOE, HEPaBHOMEPHOE, MPSMOJIHHEHHOER),
TpaeKkToOpUsi, paBHOJEHUCTBYIOWAs cull, Aedopmanus (yrpyras, IJIacTHYECKas),
HEBECOMOCTbH, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3nudarh sBicHHUS (muddy3us, TEImIoBOE IBIKECHHUE YACTHII
BEIIECTBA, PAaBHOMEPHOE [BWKEHHUE, HEPAaBHOMEpPHOE [IBH)KCHHME, WHEPIUS,
B3aUMOJICHCTBHUE TEJI, pAaBHOBECHE TBEPMBIX TEJ C 3aKPEINIEHHOW OCBIO BpAICHHS,
nepeaada NaBJICHUS TBEPABIMU TeJlaMH, XHUIKOCTIMU WM Ta3aMu, arMochepHOoe
JaBJICHUE; TUTaBAaHUE TeJ, IPEBPAIICHUS MEXAaHUUECKOM SHEPTHH ) 10 OMMCAHUIO UX
XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OMbBITOB, JEMOHCTPUPYIOUIUX JaHHOE
busnuecKoe sSBICHUE;

pacmo3HaBaTh ~ TPOSBICHWE  W3YYEHHBIX  (PU3WYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM umciie GU3NYECKHE SBICHHUS B TPHUPOJC: MPUMEPHI
JIBWDKEHUS C PA3IMYHBIMU CKOPOCTSMH B KUBOM U HEXHUBOU MpUPOJE, NEeHCTBUE
CWJI TSDKECTU, TPEHUSI, YIIPYTOCTH B TIPUPOJEC M TEXHUKE, BIUSHHE aTMOC(EepHOTO
JABJICHUSI HA JKUBOW OpPraHW3M, IUIABaHHWE PHIO, phlYard B TeJe YEJIOBEKa), MpH
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3aady B y4eOHYIO, BBIICISTH CYIICCTBCHHBIC
CBOMCTBA (MpU3HAKHN) GUBUUECKUX SABICHUN;

ONKCHIBATh M3YyUYCHHBIE CBOMCTBA TeN U (PU3UYECKUE SIBJICHHS, HCIOIB3YS
dusnueckue BeaMUMHBI (Macca, 00BEM, IUJIOTHOCTH BEIECTBA, BpPEMsi, IMYTh,
CpelIHsIsl CKOPOCTh, CHJIA YIOPYTOCTH, CHJIa TSDKECTH, BEC TeJa, CUjia TPEHHS,
JaBJeHWe TBEPIOTO Tea, JaBJICHHE CTON0A XKUAKOCTH, BBITAJIKMBAIONIAS CHIIA,
MexaHW4ecKas pabdoTa, MOITHOCTh, IUICYO CHJIBI, MOMEHT CHIIBI, KOA(DPHUITUEHT
MI0JIE3HOTO JIEUCTBHS MEXAaHU3MOB, KHHETUYECKasl M TOTCHIIMAJIbHAS SHEPTHsI ), IPU
OMHMCAHUHU TPABWJIHHO TPAKTOBATh (PU3UUYECKHIN CMBICI HCIIOJIb3YEMbIX BEIUYHH,
uX O0OO3HAUEHUA W E€IUWHULBI (PU3NYECKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI,
CBSI3BIBAIOIIUE JTAHHYIO (DH3WYECKYIO BETUUMHY C APYTMMHU BEIMYUHAMH, CTPOUTH
rpauKy U3YUECHHBIX 3aBUCUMOCTEH (PM3NUECKUX BEITNYNH;

XapaKTepu30BaTh CBOWCTBAa Tei, (U3UYECKUE SBICHUS W TIPOLIECCHI,
UCIIOJIb3YsI TpaBWJIa CIOKEHHsS CUi (BAOJh OJHOW TpsiMoii), 3akoH ['yka, 3akoH
[Tackans, 3akoH Apxumena, MPaBHIO paBHOBecHs pbiuara (0JI0Ka), «30JI0TOE
NPaBUJIO» MEXAaHWKH, 3aKOH COXPAHCHHS MEXaHWYCCKOH DSHEPIHH, TPH OTOM
JaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA M 3alHCHIBATh €r0 MaTeMaTHYECKOe
BBIPKCHUC;

CTPOUTH MPOCTHIC (PU3UUYECKHE MOJEITH PEaThbHBIX OOBEKTOB, MPOIIECCOB H
SIBJICHHUM, BBIJEIATh MPU STOM CYIIECTBEHHBIE W BTOPOCTEIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBJICHUHN, TPUMEHATh (PU3UUECKUE MOJACIHU JIJIs1 OOBICHEHHUS
(pu3MYECKUX MPOLIECCOB U PEIICHUs yUeOHBIX 3a7a4;

OOBSACHATHh (PU3NYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTYyallMii MPaKTUKO-OPUEHTHUPOBAHHOTO XapakTepa, M pellarhb
KaueCTBEHHbIC 33/JaYd, B TOM 4YHUCJIE TPEOYIOIIME YHUCICHHOTO OIICHUBAHUS
XapaKTEepHBIX 3HAYCHUN (PU3NYECKUX BEIUYUH, IPU STOM BHIOMpATh aJIeKBaTHYIO
($u3NYECKyI0 MOJEIb, BBISBIATH MPUUMHHO-CIECICTBEHHBIE CBSI3U M BBICTPAUBAThH
JIOTUYECKYIO IIEMOYKY PpACCYXICHUH C ONOpoil Ha H3yUYCHHbIE CBOWCTBA
bu3nuecKux ABICHUM, GU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

pemaTth pacuy€THbie 3aauu (B 2—3 AEHCTBUS) MO M3y4YaeMbIM TeMaM Kypca
¢u3nku, BEIOMpas aJeKBaTHYIO (PU3NUECKYIO MOJIENb, C HCIIOIb30BAaHHEM 3aKOHOB
U (hopmyJ, CBA3BIBAIONUX (U3HMUECKUE BETUUYUHBI, 3alMChIBATh KPATKOE YCIOBUE
U DPa3BEPHYTOE pELICHHE 3a/1ayd, BBISBIATH HEJOCTAIOIIME WIM H30BITOYHBIC
JaHHblE, OOOCHOBBIBATH BBIOOpP METOJA pEIIEHUs 3a/Jayd, MCHOIb30BaTh
CIpaBOYHbBIC JAaHHBIE, MMPOBOJUTH MaTeMAaTUYECKUE MPEOOpa3oOBaHUs U PACUETHI,
OILICHHWBATh PEATUCTUYHOCTH IMOJYyYEHHOTO 3HAa4YeHHS (U3NYECKON BEIMUYMUHBI H
OTpEEIATh Pa3MEPHOCTh (PU3NYECKON BEIMUYMHBI, MOJYYEHHOW MpU PpPEUICHUU
3a/lauu;

pacmo3HaBaTh MpOOJEMBI, KOTOpPbIE MOXXHO PpEUIUTh TPU  MTOMOIIU
(¢U3NYECKUX METOAOB, W TpejaraTb OPUEHTHPOBOUHBIM CIIOCOO pemIeHus, B
OMMCAaHWW  WCCICOBAHMS  pACloO3HaBaTh  MPOBEPSIEMOE  IPEANOIOKCHHUE
(rumnotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAT;

MPOBOJIUTH OTBITHI IO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3MUECKHUX
CBOMCTB Ten (nuddy3usi, TEIIOBOE paclUIMpeHUEe Ta30B, SBJICHHE WHEPIINH,
M3MEHEHHE CKOPOCTH TPHU B3aMMOJCHCTBUH TEJ, Mepeaada JaBICHUS KUAKOCTHIO
U Ta30M, MPOSIBICHUE NEUCTBUS aTMOCPEPHOIO NaBJCHMsS, IEUCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATh MPEANOJNOKEHUE (TUIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOIIOCHUN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIBI,

NPOBOAUTH TpPSMble M KOCBEHHBIE W3MEPEHUs (PU3NYECKUX BEIUYUH
(paccTosiHUE, TPOMEXKYTOK BpEMEHH, Macca Tela, 00bEM Tesa, cujia, TeMIepaTypa,
IUIOTHOCTh JKUJKOCTH M TBEPIOTO Tela, CUJa TPEHHsI CKOJIbKEHUS, JaBJICHUE
BO3/lyXa, BBITAJIKWBAIONIAsl CUJA, NEHCTBYIOIIAs Ha TMOTPYKEHHOE B IKUIKOCTDH
T€N0, KOAPDPUIMEHT TOJIE3HOTO  JAEUCTBUS  IPOCTBIX  MEXaHHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LHUQPPOBBIX MHPHUOOPOB, OOOCHOBHIBATH BBHIOOP
MeToJla W3MepeHusi, (UKCHUpOBaTh IOKa3aHUS MPUOOPOB, HAXOIUTh 3HAYEHUE
U3MEPSEMOM BETMUMHBI C TIOMOILBIO YCPEIHEHHSI pE3yIbTaTOB CEPUN U3MEPEHUM U
OIICHMBAThH MOTPEIIHOCTh U3MEPEHUH;



MPOBOJIUTH HECJIOXKHBIE IKCIIEPUMEHTANIbHBIE HMCCIEJOBAaHUS 3aBUCHUMOCTEN
(¢u3nYecKuX BENUYMH (3aBHUCHMOCTH IyTH PABHOMEPHO IBHXKYIIETOCS Tejla OT
BPEMEHU [BWKEHHUS TE€Ja, CWIbl TPEHHUS CKOJBXKEHHS OT CHJIbI HOPMaJbHOIO
JaBJICHUS, KadecTBa OOpaOOTKM TOBEPXHOCTEH T M HE3aBUCUMOCTH CHUIBI
TPeHUs] OT IUIOWIAAM CONPUKOCHOBEHHUS TEJN, CUJIbl YHPYrOCTU OT YIJIMHEHHS
NPYXXUHBI, BBITAJIKUBAIOLIEH CUJIbI OT 00BEMa MOTrpYyKEHHOM YacTW Tela U OT
IJIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIyOMHBI, Ha
KOTOPYIO MOTIPYKEHO TEJI0, YCIOBUW IJIABAHMS TEJl, YCJIOBUM PAaBHOBECHUS pblUara
U OJOKOB): COBMECTHO C yuuTesneM (opMyaupoBaTh 3afadyy M THIOTE3y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSATEIHHO
coOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJIb30BAHUEM WHCTPYKIIHUH,
MPEJICTaBIATh MOTYYCHHbIE 3aBUCUMOCTH (DU3MUECKHUX BEJIMYMH B BUJE TAOJHI[ U
rpa@uKoB, OLEHHUBATh IOTPEIIHOCTH, JeNaThb BBIBOABI IO pe3yibTaTam
UCCJIEI0BAHNS;

coOnoaTh MpaBWJa TEXHUKM O€30macHoro Tpyaa mpu pabore ¢
71a60paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh IPUHIUIBI IEUCTBUS IPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, AMHAMOMETpP, COOOINalIuecs cocyabl, OapoMerp, pblyar,
TTOJIBYDKHBIN U HEITOABMIKHBIN 010K, HAKJIOHHAS IIOCKOCTD;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX MPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJOTMYECKHX MPOLECCOB C OMOPOM Ha UX ONUCaHUuAd (B TOM
quclie: MOAUINIHUKY, YCTPOHCTBO BOJONPOBOJIA, THIPABINYECKUI Tpecc, CU(OH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HCHOJb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUI W HEOOXOAuMble (U3NYEeCKUe 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHHUECKHUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOIMUYECKHUX IPOLIECCOB MpPH
pelIeHNnN yYeOHO-TIPaKTUYECKUX 3a/1a4;

NPUBOAUTH NMPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTHYECKOTO
MCIIOJIb30BaHUs (PU3NYECKUX 3HAHWUN B TMOBCEAHEBHOM >KM3HU Il oOecreyeHus
0e30macHOCTH TpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMH YCTPOMCTBAMH,
COXPAHEHHUSI 370POBbSi U COOJIIOIEHHS HOPM SKOJIOTMUYECKOTO TOBEJCHUS B
OKpYXaroUIen Cpee;

OCYUIECTBJISATh OTOOP MCTOYHUKOB MH(MOpMAIUU (PU3NYECKOTO COAEPKaHUS B
WNuTepHeTe, caMOCTOSTENbHO (GOPMYIUPYsT TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOIUXCA 3HAaHUM M MyTEM CpaBHEHMSI PA3JIMYHBIX HCTOYHHKOB BBIIEIATDH
uHpOpMaLIMIO, KOTOpasl  SIBJSIETCS MPOTUBOPEUYMBON WM  MOXET  OBIThH
HEJIOCTOBEPHOM;



UCIIOJIb30BaTh MPHU BBHIMOJHEHUU Y4YeOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
TUTEPATYpy (PU3NUECKOTO COACp)KaHUS, CIPABOYHBIC MATEPUANIbI, PECYPCHI CETH
WNurtepHer, BnageTh npuéMaMyd KOHCIEKTUPOBAHUS TEKCTa, MPEOOpa30BaHUs
nH(OpMAITUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE KpAaTKHUE MHUCbMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HMCTOYHUKOB MH(pOpManuu (PU3NIECKOTO COACPNKAHUSA, B TOM UHCIIC
nyOJUYHO JeNiaTh KpaTKhe COOOIICHMS] O Pe3ysibTaTaX MPOEKTOB WM y4eOHBIX
UCCIICOBAHUM, TMPU STOM TPaMOTHO MCIOJIb30BATh HM3YUYEHHBIA MOHATHIHBIN
ammapart Kypca (GU3UKH, COMPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIINCH;

IpPU  BBITIOJHEHWHW YYEOHBIX TIPOCKTOB W WCCICIOBAHUN PACIPEACIIAThH
00SI3aHHOCTH B TPYIINE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJlauaMH, CJICIUTH 3a
BBITIOJIHEHUEM IUTaHa JEHCTBUM, aJleKBaTHO OIEHMBATh COOCTBEHHBIA BKJIAJ B
JNEATEIBbHOCTh TPYIIBI, BBICTPAUBAaTh KOMMYHUKATHUBHOE B3aMMOJICHUCTBUE,
YUYUTBHIBAsI MHEHUE OKPYKAIOIINX.

K kxoHiy oOydyenus ¢ 8 knacce npeameTHble pe3ysbTaTbl HAa YIiIyOJIEHHOM
YPOBHE JIOJKHBI OTPakaTh C(HOPMUPOBAHHOCTh Y OOYUAIOLIUXCS YMEHHIA:

UCITIOJIb30BaTh MOHATHS (Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBHKEHHUE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHHSI BEIECTBA, KPUCTALIMYECKUE H
aMmop(HbIe Tesla, HACBHIIMICHHBIH M HEHACBIIEHHBI map, CHocoObl HU3MEHEHHUS
BHYTPEHHEW HHEPruM, »JJIEMEHTAPHBIA JJIEKTPUYECKUIN 3apsi, MNPOBOJHUKH,
[OJIYIPOBOJHUKH, TU3JIEKTPUKH, HICTOYHUKH TIOCTOSIHHOTO TOKA, 3JIEKTPUYECKOE U
MarHuTHOE TOJI, ONTHUYECKas CUCTEMA) U CHUMBOJUYECKUN SI3bIK (PU3UKU TpH
pelIeHn YYeOHbIX U MPAKTHYECKUX 3aa4;

YBEPEHHO pa3iinyaTh SIBICHUS (TEIUIOBOE pacIIMpeHHUe (CxKaTHe), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMauyMBaHUE, KalWUISIPHBIE SBJICHUS,
UCIapeHue, KOHJACHCAlus, IUIABJIIEHUE, KPUCTAJUIM3ALUsl, KUIIEHUE, CIOCOOBI
Teruionepeaayn (TemIonpOBOAHOCTb, KOHBEKIIMS, U3TyUYEHHE), TEIJIOBbIE TIOTEPH,
ANEKTpU3aLUs TeJl, B3aUMOJEUCTBUE 3apsAJ0B, JACUCTBUS 3IEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, ACHCTBUE MAarHUTHOIO TOJISI Ha
OPOBOJHUK C TOKOM) IIO OINKMCAaHHUIO MX XAPAKTEPHBIX CBOWCTB M HA OCHOBE
OMBITOB, IEMOHCTPUPYIOLIUX JAaHHOE (PU3NUYECKOE SIBJICHUE;

pacno3HaBaThb  MPOSIBJIEHUE  W3YYEHHBIX  (PU3WYECKUX  SIBJICHUA B
OKpyXaroleM wMupe (B TOM uyucie (u3nyeckue SBICHUS B MPUPOJE:
MOBEPXHOCTHBIE U KaNWUISPHBIE SBJICHUS B MPUPOJE, KPUCTAIIIBI B MPHUPOJE,
uznyuyenue CouHla, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI,
TyMmMaHa, WHEs, CHEra, JJICKTPUYECKUE SBJICHHUS B aTMocdepe, 3IEKTPUUYECTBO
KUBBIX OPraHU3MOB, MarHUTHOE MOJe 3eMJIH, Apeild MOI0COB, POJIb MArHUTHOTO
IOJISL JIJIS )KM3HU Ha 3emJle, MOJIIPHOE CHUSIHUE), TIPU 3TOM MEPEBOAUTH



NPaKTUYECKYI0 3ajJadyy B yuyeOHYI0, BBIJIETSATh CYIIECTBEHHbIE CBOMCTBA
(mpu3HaKkM) GU3NUECKUX SBICHHUIA;

OMKCHIBATh M3YyUYCHHBIE CBOMCTBA Tel U (PU3UYECKHE SIBICHUS, HCIOIB3Ys
dusznueckue BEIWYUHBI (TeMmIeparypa, BHYTPEHHSISI JHEPIusi, KOJUYECTBO
TEIJIOTHI, paboTa rasa, yaeidbHas TEIUIOEMKOCTh BEIIECTBA, yNedbHAs TEIUIOTa
IJIABJICHUS, YyJIeNIbHAsI TEIloTa mapooOpa3oBaHUsl, yHAelibHAs TEIUIOTa CrOPAHUS
TOIUTHBA, KOA(PPUITMEHT MOJE3HOTO ACHCTBUS TETUIOBON MAIIMHBI, OTHOCUTEIbHAS
BJIQXKHOCTh BO31yXa, OJEKTPUYECKUM 3apsll, CHJIA TOKa, JJIEKTPUUYECKOE
HaIpsDKEHHWE, CONPOTHUBIIEHUE MpoBOAHMKA, DJ[C B LENM NOCTOSHHOTIO TOKa,
ANEKTPUUYECKOE YJIETbHOE COIMPOTUBIECHUE BENIECTBA, paboTa U MOIIHOCTh
AIEKTPUUYECKOTO TOKA), MPU ONMHUCAHUU MPABUIIBHO TPAKTOBATH (PU3UUECKUN CMBICI
UCIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUS W EIUHUIIBI (PU3MUYECKUX BEITUYMH,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU
BEJIMYMHAMH, CTPOUTH IPaUKH U3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEJINYNH;

XapakTepu3oBaTh CBOMCTBA TeJ, (DU3NUYECKUE SBJICHUS U  IPOIIECCHI,
HCTIOJIb3YSI OCHOBHBIC MOJIOKEHHUS MOJICKYJIIPHO-KUHETUUECKOW TEOPUU CTPOCHUS
BEIECTBA, YPAaBHEHHE TEIUIOBOTO OaiaHca, 3aKOH COXPAHEHHS JJIEKTPUUECKOTrO
3apsiia, 3akoH KyloHa, mpUHIMII CYNEpHO3UIMU JIEKTPUUYECKHUX MOJEH, 3aKOH
Oma myis yyacTtka uenw, npabwia Kupxroda, 3akon Oma Jj1s1 OJIHOM 1IeMH, 3aKOH
Jlxoyns-JleHia, 3aKOH COXpaHEHUs SHEPruu, MPU ATOM paziuyaTh CIOBECHYIO
(GbopMyJIUPOBKY 3aKOHA M €70 MaTEeMaTUYECKOE BHIPAKEHUE;

CTPOUTH MPOCThIe (PU3MUECKHE MOJCIU pPeaTbHbIX OOBEKTOB, MPOIECCOB U
SBJICHUN, BBIIETATH IMPU 3TOM CYLIECTBEHHbIE W BTOPOCTEIEHHBIE CBOMCTBa
00BEKTOB, MPOIECCOB, SIBJICHUM, MPUMEHATH (PU3UUECKUE MOACIH JJ1s1 OObSICHEHUS
(pM3HUECKUX MPOLIECCOB U PEIICHMS YUEOHBIX 3a/1a4;

OOBSCHATHh (PU3UUYECKUE SIBJICHUS, TIPOIECCHI M CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPHUEHTUPOBAHHOIO XapakTepa, U peliaTh
KaueCTBEHHbIC 3a7aud, B TOM 4YHCIEe TpPEOYyIOIIMEe YHUCICHHOTO OICHUBAHMUS
XapaKTEePHBIX 3HAYCHUN (PU3MYECKUX BEIUYHUH, MPU 3TOM BHIOMpPATh aJeKBAaTHYIO
(GU3UYECKYIO MOJIEJb, BBISBJISITh MPUYUMHHO-CJICICTBEHHBIE CBS3U M BBICTPAUBATH
JIOTUYECKYIO IEMOYKY PACCYXIECHUH C ONOpPOM HAa M3YYEHHBIE CBOMCTBA
bu3nuecKux ABICHUM, GU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pemaTh pacu€THbIe 3amadu (C omopoil Ha 2—-3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pu3uKu, BeIOMpas aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
UCIIOJIb30BaHUEM 3aKOHOB U (hOPMYJI, CBS3BIBAIOIIUX (PU3MUECKHE BEIUUYUHBI,
3alUChIBaTh KPATKOE YCJIOBHE M Pa3BEPHYTOE pelIeHHWE 3aJadyu, BBISBISIThH
HEJIOCTAIOIINE WU U30BITOYHBIC JTAHHBIC, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a7lauM, HCIOJIb30BaTh CIPABOYHBIC J[AaHHBIE, MNPUMEHATh METOAbl AHAIN3a
pa3MepHOCTEN, UCIOIB30BaTh TpaUUECKre METOJIbI PellIeHUsl 3aj1a4, TPOBOJIUTH



MaTeMaTUYeCKUe IpeoOpa3oBaHUs M pacu€Thbl, OLEHUBATh PEATUCTHUYHOCTD
MOJIyYEHHOTO 3HA4YeHHUS (PU3UUECKOW BETUYMHBI M OMpPENeisTh PpPa3MEPHOCTbH
(Gu3nyeCcKOi BETUYUHBI, MOTYYCHHON NPU PEIICHUH 3a/1a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPbIE MOXKHO pEUIUTh TMpPU  MOMOIIU
¢u3nYecKuX METOAOB, W TMpeljaraTb OPUEHTHUPOBOUYHBIM CHOCOO pelieHus, B
ONMCAaHWU  UCCIEJOBaHMSI  pacHo3HaBaThb  IMPOBEPSIEMOE  IPEANOJIOKEHHE
(rumnotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YIIbTAT;

IPOBOJUTDH OTMBITHI MO HAOMIOACHUIO (PU3UUECKUX SBICHUN WU (PU3NUECKUX
CBOMCTB Ten (KamWJUISIpHBIC SIBICHUS, 3aBUCUMOCTH JAaBIIEHUS BO3[yXa OT €ro
o0béMa M TEMIEpPaTypbl, CKOPOCTU IpOLEcca OCThIBaHUS (HArpeBaHUs) IpH
U3IYyYEHUH OT LBETa M3JIydarollel (MOIVIOMaoel) MOBEPXHOCTH, CKOPOCTb
UCHapeHusi BOJbl OT TEMIEpPATyphbl >KUIKOCTH U IUIOMIAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALUS TEJ M B3aUMOJICHCTBUE SJICKTPUUECKUX 3apsAI0B, B3aUMOJICHCTBHE
MOCTOSIHHBIX MarHUTOB, BU3yallu3allisd MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHMTOB,
JEHCTBUSI MarHUTHOTO IOJI Ha IMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOMCTBA 3JIEKTPOJBUTATENS MOCTOSSHHOTO TOKA): (POPMYIHpOBaTH IPOBEPSEMOE
MpEANoJoKeHne (TUIOTe3y) O BO3MOXKHBIX  pe3yJibTarax  HaOJIIOJEHUH,
CaMOCTOSATENIbHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 00OpyHOBaHMS,
OTIHCHIBATh XOJI OTBITA U (DOPMYITHPOBATH BHIBOBI;

OPOBOAUTH TMpPsSIMblE M KOCBEHHBIE M3MEPEHUS (PUINYECKUX BEJIUYUH
(TemmepaTypa, OTHOCHUTEIbHAs BJIAXKHOCTb BO3AyXa, CHUJIa TOKa, HAampsKEHUE,
yAelbHAsl TEIJIOEMKOCTh BEIIECTBA, COIMPOTHUBICHHE IPOBOJIHMKA, paboTa M
MOIIHOCTh JJIEKTPUUECKOTO TOKA) C MCIOJIH30BAHHWEM aHAJIOTOBBIX W IU(POBBIX
npruOOpoB, 0OOCHOBBIBATH BHIOOP METOJIa M3MEpPEHUs, (PUKCUPOBATH MOKA3aHUS
npuOOpOB, HAXOAUTh 3HAUECHUE U3MEPSEMON BEJIMYMHBI C MMOMOIIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUN U OLIEHUBATh MOIPELUIHOCTh U3MEPEHHUI;

MPOBONUTH HKCIIEPUMEHTAIbHBIC MCCIECIOBAHMS 3aBUCUMOCTEH (U3NYECKUX
BEJIMYMH (3aBUCMMOCTH NaBIICHUS BO3JyXa OT €ro oO0béMa W HarpeBaHUs WIIH
OXJIKCHHSI, UCCTIEIOBAHUE SIBJICHHSI TETIJIO0OMEHA MPU CMEIIMBAHNUN XOJIOHOU U
ropsueid BOJABI, 3aBUCUMOCTb CONPOTHBIICHHUS MPOBOJHMKA OT €ro JJIMHBI,
IUIOIIA M TIONEPEYHOTO0 CEYEHHS U YACJIBHOTO COMNPOTHUBIICHUS BEIIECTBA
MPOBOJAHMKA, CUIIBI TOKA, MPOTEKAIOIIET0 Yepe3 MPOBOJHUK, OT HAMPSIKEHHS Ha
MIPOBOJIHUKE, UCCIEIOBAHUE MOCIIEIOBATEIBHOIO U MAPAUIEIbHOIO COECIUHEHUN
MPOBOJHUKOB): COBMECTHO C YYHTeleM (QOpMyIupoBaTh 3a7ady W THUIIOTE3Y
HCCJIEIOBAHMs, CaMOCTOSATEIbHO IJIAHUPOBATh HCCIEAOBAHUE, CAMOCTOSITENIBHO
coOupaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY C MCIOJIb30BAaHUEM HWHCTPYKIUH,
NPECTABISTH MMOJYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEIMYWH B BUJC TAOIHIl U
rpaduKoB, OIIEHWBATh TMOTPEIIHOCTH, JelaTh BBIBOABI MO pe3yiabTaTam
HCCIIEIOBaHMS;



cobOmoaTh mpaBuia Oe30macHOro Tpynaa Ipu pabore ¢ J1abopaTOpHBIM
000py1I0BaHUEM;

XapaKTepU30BaTh NPUHIUIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOHM HAa MX ONUCAaHUS (B TOM
YHClie: CUCTeMa OTOIUICHHS IOMOB, THTPOMETp, MapoBas TypOWHA, aMIIepMETP,
BOJIbTMETP, CUETUMK DJICKTPUUECKON SHEPTUU, AJIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTeNbHbIE  3JEKTPONpUOOpbl  (IPUMEPBI), MNPEAOXPAHUTENIM M HUX
OpUMEHEHWE B OBITY M TEXHUKE, MPUMEHEHHE IIOCTOSIHHBIX MAarHuTOB,
AJIEKTPOMAarHuTOB, 3JIEKTPOJIBUraTellb IMOCTOSIHHOTO TOKA), UCHOJb3ys 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUN, HEOOXonuMble (U3MUECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrmo3HaBaThb MPOCTHIE TEXHUYECKUE YCTPOWCTBA U  HU3MEPUTEIIbHbBIE
npuOOpbl MO CXEMaM U CXEMaTHUYHbIM pPHUCYHKaM (PKUJIKOCTHBIM TEPMOMETP,
TEPMOC,  TICUXPOMETP, TUTPOMETP, JIBUraTelb BHYTPEHHETO  CrOopaHus,
ANIEKTPOCKOI,  PEOCTaT), COCTABIATh CXEMbl  JJEKTPUYECKUX LENed C
MOCJIEIOBATEIbHBIM W MAapaJUICIbHBIM COEJUHEHUEM DIIEMEHTOB, pa3auyas
yCIIOBHBbIE 00O3HAUEHUS 3JIEMEHTOB JJIEKTPUUYECKUX LEMNEH, UCI0NIb30BaTh CXEMBI
U CXEMaTUYHbIE PUCYHKU H3YYEHHBIX TEXHHUUECKHUX YCTPOWCTB, U3MEPHUTEIbHBIX
npruOOpPOB M TEXHOJOTHYECKUX TMPOIECCOB MPH PEIICHHH Y4eOHO-TPAKTUYECKUX
3azay;

IPUBOAUTH MPUMEPHI (HAXOAUTh UHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJb30BaHUs (PM3MUECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU IJi1 0OeCTeUeHUs
0e30macHOCTH TPU OOpalieHuu ¢ TprudOpaMu M TEXHUYECKUMHU YCTPONCTBAMU,
COXPaHEHHUs 370POBbSI W COONIONCHUS HOPM OKOJIOTMYECKOTO TOBEACHHS B
OKpYXaroUIen Cpee;

OCYILECTBIATh MOUCK MHPOpMaIK (U3HUECKOTO coaepkanus B MHTepHeTe,
CaMOCTOSITENIbHO (OPMYJIHUPYsI TOMCKOBBIM 3alpoCc, Ha OCHOBE HMEIOIIUXCS
3HaHUW W CpPABHEHUS JOIOJIHUTENbHBIX HCTOYHUKOB BBIIEIATH HH(OpMAIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HEJOCTOBEPHOI;

UCTIONb30BaTh TPU BBITIOJHEHUM YYEOHBIX 3aJaHUNl HAyYHO-TIOMYJISPHYIO
aUTEepaTypy (PpU3NUYECKOro coaeprKaHMsl, CIIpaBOYHBIE MaTEpHUalIbl, PECYPChl CETH
WuTepHer, Bianerh NpuUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIE MHCHMEHHBIE W KpaTKUe YCTHBIE COOOIIEHUS,
0000111ast nHpOpMALUIO U3 HECKOJIBKUX UCTOYHUKOB (DU3NYECKOTO COJEPKAHMS, B
TOM  4YHClie MNyOJUYHO  MPEACTaBIATh  PEe3yNbTaThl  MPOEKTHOM WM
HCCIIEIOBATENIbCKOM AE€ATETbHOCTH, IPY ATOM I'PaMOTHO MCHOJIb30BaTh N3yUEHHBIN
NOHATUWHBIA  ammapar  Kypca  (U3WKH,  COMNPOBOXAATH  BBICTYIJICHHUE
IIPE3CHTALUEN;



IPU BBINOJIHEHUN YYEOHBIX NPOEKTOB U MCCIEAOBAHUN (PU3NYECKUX IPOLECCOB
pacnpeneniartb OOsS3aHHOCTH B TpyMONe B COOTBETCTBUU C IIOCTaBIECHHBIMU
3a/layaMy, CIEAWTHh 32 BBINOJHEHUEM ILJIaHA JEHCTBUNA M KOPPEKTHPOBATH €TO,
aJ€KBATHO OILICHUBAaTh COOCTBEHHBIM BKJaJ B JIEATEIBHOCTh  TPYIIIIHI,
BBICTpAauBaTh KOMMYHHMKaTUBHOE B3aUMOJIECHUCTBUE, IMPOSBIAsS TOTOBHOCTb
pa3peraTb KOHQIUKTHI.

K xonmy obydenus ¢ 9 knacce mpeameTHble pe3ylbTaThl Ha YriIyOJIEHHOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YUAIOIINXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CHCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U MEPETPY3KH, LIEHTP TSKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK M YJIbTPa3BYK, O3JEKTPOMArHUTHBIE BOJIHbI, PEHTTEHOBCKOE
M3JIy4YEeHHE, IIKaNa 3JIEKTPOMAarHUTHBIX BOJH, ICTOYHUKHU CBETA, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCIYCKaHUS W TOTJOIIeHud, aib(pa-, OeTa- U ramma-
U3Ty4YEeHUs, U30TONbI, SACpHAs U TEPMOSAEpHAsi SHEPreTHKA) U CHUMBOJIMUYECKUN
A3BIK (PU3UKU IIPU PELICHUHU YUEOHBIX U MPAKTUUECKUX 3a/1a4;

YBEPEHHO  pa3nuyarb  sBJICHHUS  (PaBHOMEPHOE UM  HEPAaBHOMEPHOE
MPSMOJIMHEMHOE JIBH)KEHHE, PaBHOYCKOPEHHOE MPSIMOJUMHEHHOE JBUKEHUE,
CBOOOJHOE MaJCHHE TeJ, ABMKEHUE IO OKPYKHOCTH, B3aMMOJEIHCTBUE TEN,
paBHOBECHE MAaTE€pPUAIBHOW TOYKH, PEAKTUBHOE JIBH)KEHHE, HEBECOMOCTD,
Koyie0aTeIbHOE  JIBJKEHUE (TapMOHUYECKHE, 3aTyXarollhe, BbIHYXICHHbIC
KoJieOaHus), PE30HAaHC, BOJHOBOE [BHUKEHHE (PACHpOCTPAHEHHE M OTpPaKCHHUE
3ByKa, uHTepdepeHuss U Tudpakiusi BOJH), IPIMOJIMHENHHOE pacCHpOCTPaHEHHUE,
OTPaXXEHUE U MPEJOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTpPaXCHHUE CBETA,
pazjoxeHue OeJoro cBeTa B CHEKTP U CIOXKEHHE CIEKTpPalbHBIX IIBETOB,
€CTECTBEHHAasl  pPaJMOAaKTHUBHOCTb, BO3HMKHOBEHHME JIMHEMYATOrO  CIEKTpa
M3JIyYCHMs) TIO OMHMCAHUI0 MX XapaKTePHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOE SBJICHUE;

pacrmo3HaBaThb  IPOSIBICEHWE  M3YUYEHHBIX  (U3NYECKUX  SBJICHUH B
OKpYy’KarollleM MHpe (B TOM yucie (pU3NYECKUE SBJICHUS B MPUPOJE: NMPWINUBHI U
OTJIUBBI, JABMXKEHUE IMIaHeT COJHEYHOW CHCTEMBI, PEAKTHUBHOE JIBH)KEHHME >KMBBIX
OpraHU3MOB, BOCIPHUSTHE 3BYKOB JKMBOTHBIMH, 3EMJIETPACEHHE, CEUCMHUYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B MPUPOJE, OMOIOTHUECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(QHUOIETOBOTO M PEHTTEHOBCKOTO M3JIYUYEHUH,
€CTECTBEHHBI pPAJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy4d, paJHOaKTUBHOE
U3JIy4eHHE NPHUPOAHBIX MHHEpAJIOB JACHCTBUE PAJUOAKTUBHBIX HM3JIy4YEHUU Ha
OpraHu3M 4YeJlOBEKa), MPU ATOM IMEPEBOJUTH MPAKTUUYECKYIO 3ajlayy B y4eOHYIO,
BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHN) (PU3UYECKUX SIBJICHUN;

OINKCHIBaTh M3y4YEHHBIE CBOMCTBA Tel U (PU3MUECKHUE SIBICHUS, MCIIONb3Ys
¢u3nyeckue BETUMUMHBI (CPEAHSISI 1 MTHOBEHHAs! CKOPOCTh Tela MpHU



HEPaBHOMEPHOM [JIBUKEHHM, YCKOPEHME, IMEPEMEILECHUE IMPU PABHOYCKOPEHHOM
NPSMOJIMHEMHOM  JBMXKEHWHM, YIJIOBas  CKOpPOCTb, LIEHTPOCTPEMHUTEIBHOE
YCKOpEHME, CUJIa TPEHUs, CHJIa YIIPYTOCTH, CHUJIa TSKECTH, YCKOPEHHE CBOOOIHOTO
MaJICHUs, BEC TeJA, LIEHTP TSHKECTU TBEPJIOTO TEJA, UMITYJIbC TENa, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYECKasi paboTa U MOLIHOCTb, TOTEHIIUAJIbHAS SHEPTUS Tea,
HOJHATOrO HaJl HOBEPXHOCTHIO 3€MJIU, IOTEHIMAJIbHASL SHEPTHS CHKATOM MPYKUHBI,
KMHETHUYECKasi HSHEprus, IOJHAas MEXaHW4YecKash SHEprus, IEepuojJ M YacToTa
KOJIeOaHUil, Mepruo MaTeEMaTHYECKOTO U MPYKUHHOTO MAasiTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTb CBETAa, MOKA3aTellb MPEIOMIICHHUS
Cpelpl), IMpU ONHUCAHUU I[PABWIBHO  TPaKTOBaThb (U3MYECKUN  CMBICH
UCIOJb3YEMBIX BEIMYMH, MX OOO3HAUY€HUS M EAUHUIBI (PU3NUYECKUX BEJIUYUH,
HAXOAUTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C JPYTHMMHU
BEJIMYMHAMU, CTPOUTH rpa)KN U3yUYEHHBIX 3aBUCUMOCTEN (PU3HMUECKUX BEJINYUH;

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3MUECKUE SBJICHHS U IPOIECCHI,
HCIIOJIb3Ysl 3aKOH COXPAaHEHUS! SHEPTUH, 3aKOH BCEMHUPHOIO TATOTEHUS, TPUHIUI

CYIIEPIIO3ULIMK CUJI, IPUHIMI OTHOCUTENBHOCTH ['anmies, 3akoHbl HproToHa,
3aKOH COXPAHEHUs HUMITYJIbCa, TEOPEMY O KMHETHYECKOW 3HEpruu, 3akoH I'yka,
3aKOH bepHyImu, 3aKOHBI OTpaKEHHsSI W IPEIOMJIEHUSI CBETa, (POPMYITY TOHKOMU
JIMH3BI, IJIAHETAPHYIO MOJIENb aTOMa, HYKJIOHHYIO MOJI€NIb @aTOMHOTO SIApa, 3aKOHBI
COXpaHEHUs 3apsA0BOr0 U MACCOBOIO YHCEN MPU SAEPHBIX PEaKUUsX, MPU 3TOM
pa3nnyaTth CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH (PU3NUECKUE MOJEIIN PEATIbHBIX O0OBEKTOB, IPOLIECCOB U SIBICHUH,

BBIJICJISITH IPU 3TOM CYUIECTBEHHBIE U BTOPOCTENEHHbIE CBOMCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUH, NPUMEHATh (PU3MYECKHE MOJAENU M OOBSCHEHUs
(pU3HUECKUX MPOLIECCOB U PEIICHUs YUeOHbIX 3aa4;

OOBSACHATH (PU3NYECKUE SBIICHHUS, MTPOLIECCH U CBOICTBA TEJ, B TOM UYHUCIE B
KOHTEKCTE CHUTYyallMil IPaKTHUKO-OPHMEHTHPOBAHHOIO XapakTepa, W pelarhb
KayeCTBEHHbIEC 3a/layd, B TOM 4HcIe TpeOyrollue YHCICHHOTO OLEHUBaHUS
XapaKTEPHbIX 3HAYEHUN (PU3NYECKUX BEIUYMH, MPU 3TOM BBIOMPATH aJIEKBATHYIO
(U3HUECKYI0 MOJEIIb, BBISIBISATH NPUUMHHO-CIIECACTBEHHBIE CBSI3U M BBICTPAUBATh

JIOTHYECKYIO IIEMOYKY PacCyXACHHI U3 2—3 IIaroB ¢ OMOPON Ha M3yYEHHBIC
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO peniaTh pacu€THBIC 3a/1a4M 110 U3y4YaeMbIM TeMaM Kypca (pHU3UKH,
BbIOMpas aleKBaTHYI (U3MYECKYyI0 MOJENb, C HCIOJIb30BAHUEM 3aKOHOB U
(dopMy, CBSI3bIBAIOIINX (DU3NUECKUE BEITMUYMHBI, 3aUCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pEIIEHUE 3a/adyM, BBIABIATH HEJOCTAIOIUE WIH H30BITOUHBIC
JaHHbIE, OOOCHOBBIBATH BBIOOpP MeETOAa pEUICHUs 3aJadyd, HCIO0JIb30BaTh
CIIPaBOYHBIE JaHHBIC, IPUMEHATH METOJbl aHAJIN3a Pa3MEPHOCTEN, UCIIOIb30BAThH
rpaguueckue  METOAbl  pelIeHUus  3ajJay, [POBOJUTh  MaTeMaTHYEeCKUe



npeoOpa3oBaHus U Pacu€Thbl, OLEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYEHUS
(¢u3nyecKkoil BETUYMHBI M ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI,
MOJIyYEHHOW NP PELIECHUH 33]1a4H;

pacmo3HaBaTh MpOOJEMbl, KOTOpPbIE MOXHO pEUIUTh MpPU  MOMOIIU
¢u3nYecKuX METOAOB, W Mpeajaratb OPHUEHTUPOBOYHBIN CHOCOO pelIeHus, B
OMHMCAaHUM  HUCCJEJOBAHMS  pPAclO3HaBaTh  IMPOBEPSEMOE  MPEIINOJIOKECHHUE
(rumoTe3y), OIIEHMBATh MPABWIBHOCTh TOPSAJAKA MPOBEICHUS HCCICIOBAHMS,
MHTEPIPETUPOBATH MIOJYUYECHHBIN PE3YJIbTaT;

MPOBOJUTDH OMBITHI [0 HAOTIOACHUIO (PU3NUYECKUX SBICHUN WM (QU3HUYECKUX
CBOMCTB TeJ (M3ydeHHE BTOpOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs! SHEPIHH,
3aKOHA COXpaHEHUs HUMITyJIbCca, JCHCTBUE 3aKoHAa bepHyn U BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTh Mepuoja KojeOaHWi MPYKUHHOTO
MasiTHHKa OT MAacChl Ipy3a M KECTKOCTH NPYXKUHBI M HE3aBUCHMOCTb OT
aMIUTATYAbl MajbIX KoJICOaHWM, TPSMOJMHEHHOE paclIpOCTpaHEHUE CBETA,
pasnokeHre OeJoro CBeTa B CIIEKTP, U3YUEHUE CBOMCTB M300paK€HUS B IJIOCKOM
3epKajie U CBOMCTB M300pa)KeHUs MpeAMeTa B coOMparouiel JinH3e, HaOIoAeHue
CIUIOIIHBIX U JIMHEHUYATBhIX CIEKTPOB HM3JIy4eHHUs): (GOPMYJIMPOBATH MPOBEPSIEMOE
MPEANOJOKEeHHe (TUIOTE3y) O BO3MOXKHBIX — pe3yJbTaTax  HaONOAeHUM,
CaMOCTOATENIbHO COOMpPaTh YCTAHOBKY M3 HM30BITOYHOrO Habopa 000pydOBaHUS,
OMKCBHIBATH XOJI OMbITA U (DOPMYIUPOBATH BHIBOIBI;

IPOBOAUTH IPHU HEOOXOJUMOCTU CEPUI0 MPSIMBIX HU3MEPEHUH, ONpeesss
CpEIHEE 3HAYCHUE H3MEPSEMOM BEJIWYUHBI MW  ONpPENEsas MOrPEIIHOCTh
pe3yJbTAaTOB NPSIMBIX HU3MEPEHUM, OOOCHOBBIBATH BHIOOp CMOCO0A HU3MEPEHUs
(M3MepUTENHLHOTO TTPUOOpPA);

IPOBOAUTH KOCBEHHbIE U3MEPEHUSI (PUZNUECKUX BEIMUUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tejla MpPH PaBHOYCKOPEHHOM [BHXEHHH, YCKOPEHHE CBOOOJHOTO
najeHus, OKECTKOCTh  NPYXHUHBI, KOIPPHUIMEHT TPEHUS  CKOJIbKEHHUS,
MexaHudeckas paboTa ¥ MOUIHOCTb, YacTOoTa M MEpUoja  KoJeOaHHi
MaTeMaTUYeCcKOro M  MPYKUHHOTO  MAATHUKOB, (OKYCHOE  PacCTOSIHUE
coOuparomieid JUH3bI U €€ ONTUYecKas Cuja, pPaJdoaKTUBHBIA (OH) C
UCIIOJIb30BAHUEM aHAJIOTOBBIX M HHU(PPOBBIX TPHUOOPOB: OOOCHOBBIBATH BHIOOD
METO/a HW3MEpPEHHUs], IUIaHUPOBATH HW3MEPEHHs, CaMOCTOSTEIbHO COOUpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY,  BBIYMCISATH  3HAUEHHE  BEIUYMHBI U
aHAJIM3UPOBATh TOJYYEHHBIE PE3yJbTaThl, OLIEHMBAs MOTPEIIHOCTb PE3yJIbTaTOB
KOCBEHHBIX U3MEPEHNUN;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIIEIOBAHUS 3aBUCUMOCTEH (U3NYECKUX
BEJIUYMH (3aBUCUMOCTb MYTU OT BPEMEHH IMPHU PABHOYCKOPEHHOM JIBHXKEHHH 0Oe€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJBXKEHHS OT CHJIbI
HOPMAaJIbHOIO JaBJICHUA, IEpUOAA KOJeOaHUN MaTeMaTUYECKOTO MasiTHUKA OT



JUIMHBl HUTH, OINpEJEIeHHEe YCKOpPEHHs CBOOOJHOIO TMaJIeHUs, HCCIEAOBaHUE
W3MEHEHUS BEJIVMYHMHBI U HANPABICHUS WHIYKUHOHHOTO TOKA, 3aBUCUMOCTH YIJIA
OTpaXEHUsl CBETa OT yrja NaJeHus, yria NpeIOMJICHHS OT yIJla MaJeHHs
CBETOBOIO Jy4ya, HCCIEAOBAaHUE TPEKOB: HM3MEPEHUE HHEPrUM YaCTULBI IO
TOpMO3HOMY MyTH (110 ¢oTorpadusimM)): COBMECTHO C yduuTeaeM (opMyJIupoOBaTh
3a/1a4y U TUIOTE3y UCCIEAOBAHUSA, CAMOCTOSTENBHO TUIAHUPOBATh HUCCIIEIOBAHUE,
CaMOCTOSATENIbHO COOMpaTh SKCIEPUMEHTAIBHYI0 YCTAaHOBKY, IPEACTABIISTH
MOJIy4YE€HHBbIE 3aBUCUMOCTH (DM3MUYECKUX BEIWYUH B BUAE TaOmull U TpaduKoOB,
OIICHUBATh NOTPELIHOCTH, JIEJIaTh BBIBOJBI IO pE3yJIbTaTaM UCCIICIOBAHMUS;

coOmoaTh mpaBuia 0€30MacHOro TpyJaa Mpu padboTe ¢ JabopaTOPHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIUIBI IEUCTBHUS U3YYCHHBIX MPUOOPOB, TEXHUYECKUX
YCTPOMCTB M TEXHOJOTMYECKUX IPOLECCOB C ONOPOM Ha UX omnucaHus (B TOM
YHUCJIe: CHUIOMETP, NATYUMKHA IIOJIO)KCHMS, PACCTOSHMS W YCKOPEHHUs, paKeTa,
9XO0JIOT, OYKH, IEpPUCKOI, (oTroannapar, MHUKPOCKON, TEJIECKON, ONTHYECKHUE
CBETOBOJbI, CHEKTPOCKOM, JTO3UMETP, KaMmepa BuiibcoHa), MCMOIB3ys 3HAHUS O
CBOMCTBaX (pU3MUECKUX SBJICHUN U HEOOXOOUMbIE (PU3UUECKHE 3aKOHOMEPHOCTH,
UCIIOJb30BaTh CXEMbl M CXEMAaTHYHbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENBHBIX MNPUOOPOB M TEXHOJOIMYECKHX IPOLIECCOB MIPH
penieHn y4eOHO-IPaKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl [JIsl MOCTPOCHHUS
M300paKeHUM B TJIOCKOM 3€pKajie U COOMparoleu JINH3e;

MPUBOAUTH MPUMEPHI (HAXOAUTH UHGOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
UCTOJb30BaHUs (PM3MUECKUX 3HAHUN B MOBCEAHEBHOM KHU3HU IJi1 0OeCTIeUeHHUs
0e30MacHOCTH MpU OOpallleHUuH ¢ TpuOOpaMu U TEXHUYECKUMHU YCTPONCTBAMH,
COXpaHEHUsl 370pOBbS U COOJIOJEHUS HOPM IKOJIOTMYECKOrO TOBEJIEHUS B
OKPYIKaroIIEn Cpee;

OCYILECTBIATH MOUCK MHPOpMAIK (U3HUECKOTO coaepxkanus B MIHTepHeTe,
CaMOCTOSITENIbHO (DOPMYJIUPYsI TOMCKOBBIN 3alpoc, HAXOAUTh IyTH OMNPEICIICHUs
JOCTOBEPHOCTH MOJYyYEHHOM HWH(OpPMAIMM Ha OCHOBE HMEIOIIMXCA 3HAHUU U
JOTOJHUTENbHBIX UCTOYHUKOB;

WCIIOJI30BaTh TPHU BBIMOJHEHWM YYE€OHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
aUTEepaTypy (PpU3MUYECKOro coaeprKaHMsl, CIIpaBOYHBIE MaTEpHUaJIbl, PECYPChl CETH
WNurtepHer, Biaaeth npuéMamMu KOHCIEKTUPOBAHMS TEKCTa, MPeoOpa3oBaHMUS
uH(OpMaIK U3 OAHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHBMEHHBIE M YCTHbIE COOOILIEHUS HAa OCHOBE
uH(pOpMAaIMU U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEpkKaHUs, IMyOJIHYHO
MIPEACTABIIATH PE3YJIbTaThl IPOEKTHON HUJIU UCCIIEN0BATENBCKON AEATEIbHOCTH IPH
3TOM I'PaMOTHO MCIIOJIb30BaTh M3YUYECHHBIN MOHATUWHBIA alliapaTr u3y4yaeMoro



paznena (U3MKA M COMPOBOXKJAAThb BBICTYIUIEHHWE IMpE3CHTAlMe ¢ ydéTom
0COOEHHOCTEH ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecTBO 4yacos DJIeKTPOHHbBIE
HauMeHnoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (uidpp )
NMPoOrpaMmblI Beero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. ®u3uka u eé poJib B IO3HAHUH OKPYKAIOIIEro MUpa
https://resh.edu.ru/
1.1 dusrka — HayKa 0 IpUpoIe 2 https://uchi.ru/
https://resh.edu.ru/
1.2 dusndecKue BEITMINHBI 4 3 https://uchi.ru/
https://resh.edu.ru/
1.3 EcrecTBeHHO-HAYYHBIH METO/] TO3HAHHSI 2 1 https://uchi.ru/
Uroro o pazneny 8
Pa3nen 2. [lepBoHayaiibHbIe CBeIEHUSI 0 CTPOEHUH BelllecTBA
https://resh.edu.ru/
2.1 CrpoeHue BelecTBa 2 1 https://uchi.ru/
JIBM>KeHUE U B3aMMO/ICVCTBUE YacCTU hetos://resh.cdu.ruf
2.2 a H 4 2 https://uchi.ru/
BEIIECTBA
https://resh.edu.ru/
2.3 ArperatHbie COCTOSIHUS BEIIECTBA 1 https://uchi.ru/




Hroro no pazgeny

Paznen 3. /IBu:keHne U B3aMMO/IeiCTBHE TeJl

https://resh.edu.ru/
3.1 MexaHudeckoe IBUKEHUE 10 https://uchi.ru/
https://resh.edu.ru/
3.2 Wueprus, Macca, INIOTHOCTD 9 https://uchi.ru/
https://resh.edu.ru/
3.3 Cuia. Buns! cun 15 https://uchi.ru/
Wroro mo pazneny 34
Pasznen 4. /laBjienue TBEPABIX TeJ, )KUAKOCTEH H ra3oB
Hasnenwe. [lepenaya naBaeHus TBEPIBIMU T
4.1 PrepeAEEa P 5 https://uchi.ru/
TeJaMU, JKUAKOCTIMU U Ta3aMu
https://resh.edu.ru/
4.2 JlaBneHue KUIKOCTH 6 https://uchi.ru/
https://resh.edu.ru/
4.3 ATmocdepHoe 1aBieHue 5 https://uchi.ru/
JlelficTBHE KUIKOCTH ¥ T'a3a Ha b L
4.4 . A 12 https://uchi.ru/
NOrpyKEHHOE B HUX TEJIO
Hroro 1o pasneny 28




Pa3nen 5. PaboTa 1 MOIIHOCTDH. DHEPrus

https://resh.edu.ru/
5.1 PaGoTra 1 MOILIHOCTD 6 1 https://uchi.ru/
https://resh.edu.ru/
5.2 [TpocTeie MexaHU3MbI 8 2 https://uchi.ru/
https://resh.edu.ru/
53 MexaHu4eckas SHeprus 5 1 https://uchi.ru/
Wroro mo pazneny 19
Pa3neu 6. [loBTOpUTENIbHO-0000111a101HIT MOTYJ/Ib
https://resh.edu.ru/
6.1 [ToBTOpHTENEHO-0000MIAOIIHI MOTYJIb 6 https://uchi.ru/
Wroro o pazneny 6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoTshI
pecypchbl
Paszgea 1. TenjioBbIe ABJIeHUSA
https://resh.edu.ru/
1.1 CTpoeHue U CBOWCTBA BEIECTBA 6 https://uchi.ru/
https://resh.edu.ru/
1.2 TerutoBbie POLIECCHI 33 1 6.5 https://uchi.ru/
Wroro mo pazneny 39
Pa3nen 2. JinekTpuyecKkue  MAarHUTHbIE SIBJICHUSI
DnexTpuuecKue 3apsiabl. 3apsHKeHHBIC Tena N T
2.1 p . AL 3ap 9 1 https://uchi.ru/
Y UX B3aUMO/JICHCTBUS
https://resh.edu.ru/
2.2 [ToCTOSTHHBII TIEKTPHYECKUN TOK 31 1 10 https://uchi.ru/
https://resh.edu.ru/
2.3 MarHuTHbIC SBJICHUS 11 4 https://uchi.ru/
https://resh.edu.ru/
2.4 DJeKTPOMArHUTHAS. MHIYKIIHS 7 1 1 https://uchi.ru/




Hroro no pazgeny

58

Pa3nen 3. [loBTOPUTEIHHO-00001IAK0IIHIT MOTYJ/Ib

https://resh.edu.ru/

3.1 [ToBTOpHTEINEHO-0000MIAOLIHI MOITYIb 5 https://uchi.ru/
Hroro no pazueny )
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHme pa3aesioB U TeM nudposbie
Ne n/m P Kontpoabnbie | IlpakTuueckue (wipp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
Paznen 1. Mexannueckue siBJIeHUSA
MexaHn4ecKoe IBHKEHHUE U CIIOCOObI ero https://resh.edu.ru/
1.1 A 30 1 4 https://uchi.ru/
OIUCAHUS
https://resh.edu.ru/
1.2 BsaumopneiicTBue Tein 18 4 https://uchi.ru/
https://resh.edu.ru/
1.3 3aKOHBI COXPaHEHHUSI 15 1 2 https://uchi.ru/
Uroro o pazneny 63
Paszgen 2. Mexanuueckue KoJ1e0aHUA U BOJHBI
https://resh.edu.ru/
2.1 MexaHndeckue KoyeOauns 8 3.5 https://uchi.ru/
https://resh.edu.ru/
2.2 MexaHnuecKue BOJIHBL. 3BYK 10 3 https://uchi.ru/
Hroro no paszneny 18

Pasznen 3. 3HCKTpOMaFHI/ITH06 I10JI€ U JICKTPOMATrHUTHBIC BOJTHbI

3.1 DNeKTPOMarHuTHOE I0JIe U

6

https://resh.edu.ru/




SJICKTPOMAardHuTHBIC BOJIHbI

https://uchi.ru/

Hroro no pazueny 6
Paznen 4. CBeToBbIE SIBJICHUS
https://resh.edu.ru/
4.1 3aKOHBI PacpOCTPAaHCHHUS CBETa 8 https://uchi.ru/
https://resh.edu.ru/
4.2 JIMH3BI U ONITUYECKUE TPUOOPBI 6 https://uchi.ru/
https://resh.edu.ru/
4.3 PasnoxeHue 0e10ro cBeTa B CIIEKTP 2 https://uchi.ru/
Wroro o pazneny 16
Pasnen 5. KBanToBble iBJICHUSA
https://resh.edu.ru/
5.1 HcnyckaHue U MOTJIONICHUE CBETa aTOMOM 4 https://uchi.ru/
https://resh.edu.ru/
5.2 CtpoeHue aTOMHOTO siipa 5 https://uchi.ru/
https://resh.edu.ru/
53 S nepHbie peakuuu 7 https://uchi.ru/
Hroro 1o pasneny 16

Pazgen 6. [loBTOpUTE/IbHO-00001IAO LN MOTY.Ib




MexaHUYeCcKHe SIBICHUS (HOBTOpI/ITeHBHO-

https://resh.edu.ru/

6.1 . 6 3 https://uchi.ru/
0000IIAIOITII MOTYITB)
TeroBble siBICHUS (TTOBTOPUTEIHHO- e
6.2 . P 3 https://uchi.ru/
0000IIArOIIMI MOJTYJIb)
ek https://resh.edu.ru/
6.3 JICKTPOMArHUTHBIC SBJICHUS ) 3 1 httos://uchi.ru/
(TTOBTOPUTEITHHO-0000IIAOIIIHIA MOTYJIh) AERSIAICL I
CBeToBbI€C sIBJICHUS (TIOBTOPUTEIBHO- ttps://resh.edu.ru/
6.4 . p 1 1 https://uchi.ru/
0000IIATOIIMIT MOTYITb)
https://resh.edu.ru/
6.5 [ToBTOPHTEIEHO-0000IAOIIHIA MOTYJIh 4 https://uchi.ru/
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 26.5




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero H3y4yeHHsl | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
o q https://resh.edu.ru/
W3MKa — HayKa o mpupoje. SIBneHus .
1 YK pupon 1 | HEJIEJISA https://uchi.ru/
TIPUPOJIBI
https://resh.edu.ru/
2 dusnyeckue sIBICHUS 1 1 HEIEJISA https://uchi.ru/
dusnyeckue BeInyuHbl. Pa3MepHOCTb. https://resh.edu.ru/
3 dusnveckue npudopsl. [lorpemHocT npu 1 1 HEJIEJIS https://uchi.ru/
MIPSIMBIX H3MEPEHUSIX
VYpok-uccnenosanue "M3mepenue https://resh.edu.ru/
4 JMHEHHBIX pa3MepOB TeJ U IPOMEKYTKOB 1 1 2 HEJIEJISt https://uchi.ru/
BpeMeHH"
https://resh.edu.ru/
Jlaboparopnas padora Nel "M3mepenue .
5 ¢ paTopHas p ’ p" 1 1 2 HEJIEJIS https://uchi.ru/
00BEMa KUIKOCTH U TBEPAOTO TEa
https://resh.edu.ru/
Jlaboparopnas pabota Ne2 "Omnpenenenue .
6 paTopHas p pea ) 1 1 2 HEJIEJIS https://uchi.ru/
pa3MepoB MaJlbIX Tesl. MeTo psIoB
Metoapl HayuHOro no3Hanusd. Onucanue https://resh.edu.ru/
7 (U3MYECKUX SBICHUN C TIOMOIIBIO 1 3 HEAEJIS https://uchi.ru/
MoJielIed




VYpoxk-uccienoanue "l[IpoBepka
TUIIOTE3BI: JAIBHOCTH NOJIETA IIAPHKA,

https://resh.edu.ru/

8 3 HEJIEJISI https://uchi.ru/

MYIIEHHOTO TOPU30HTAIIEHO, TeM OOJIbIIIE,

4yeM OoJiblIe BbICOTA ITycKa"

Crtpoenue BemecTBa. OMbITHI, https://resh.edu.ru/
9 JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHUE 3 HEJIEJIS https://uchi.ru/

BelIeCTBa

Jlaboparopnas padora Ne3 "Onenka https://resh.edu.ru/
10 JMaMeTpa aToMa METOAO0M PsIOB (C 4 HEJIEJIS https://uchi.ru/

ucrnoinb3oBanueM dororpaduii)"

Ypoxk-uccnenoanue "Habmonenue https://resh.edu.ru/
1 TEIUIOBOTO pacnm?eﬂna ra3oB. OIBITH 110 PR, httos://uchi ru/

O00HAPYKCHHIO JICUCTBUS CHIT HUPS. eI

MOJIEKYJIIPHOTO IPUTSKEHUS"

https://resh.edu.ru/

12 JIBrkeHue yactull Beuiectsa. Judpdysus. S HEETS httos-//uchi ru/

bpoyHOBCKO€E IBHKEHNE

VYpoxk-uccienoBanue "Habmonenue u https://resh.edu.ru/
13 00bsICHEHHE OPOYHOBCKOTO JABMIKEHHS U 5 HEJIEJISI https://uchi.ru/

nupdysun”

BsaumopeiicTBue yacTHII BEIIECTBA! https://resr?.edu.ru/
14 5 HEJIEJISI https://uchi.ru/

MIPUTSKEHUE U OTTAIKMBAHHE

ArperaTHbl€ COCTOSIHMSI BELIECTBA. https://resh.edu.ru/
15 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN 5 HEJIEJIS https://uchi.ru/

BOJIBI

Mexanunueckoe auxenue. [Tyt https://resh.edu.ru/
16 ’ 6 HEJIEJIS https://uchi.ru/

TpaeKTopus, epeMelleHne




PaBHOMEpHOE 1 HEpaBHOMEPHOE

https://resh.edu.ru/

17 6 HEJIEJISI https://uchi.ru/
nekenue. CKopocThb
Haxoxnenne ckopocTH, MyTH U BpEMEHU https://resh.edu.ru/
18 IIPY PAaBHOMEPHOM TMPSMOJIMHEHHOM 6 HEJIEJIS https://uchi.ru/
JBUKCHUH
https://uchi.ru/
JlabGopaTtopHas padora Ned "Onpenenenue
19 | 7 HEJIEJIA https://resh.edu.ru/
CKOPOCTH PaBHOMEPHOTO JIBUKEHUS
pad OIIHCHHONO DABHOMEDHOLO https://resh.edu.ru/
VKU TIPSIMOJIMHEWHOTO PAaBHOMEPHOT :
20 p p p p 7 HEJIEJISA https://uchi.ru/
JIBUKCHHUS
P "p . https://resh.edu.ru/
emieHue 3a7a4 no teme "Pacyer cpenneit .
21 ; b} pen 7 HEJIEJIS https://uchi.ru/
CKOpPOCTH
JlaGopatopnas pabora Ne5 "Omnpenenenue https://resh.edu.ru/
22 CPEIHEN CKOPOCTH CKOJIBKEHHS OpycKa 8 HEJIEJISt https://uchi.ru/
WJIM IIapUKa 110 HAKIOHHOW TIOCKOCTH"
OTHOCHTENEHOC . Criosceriie https://resh.edu.ru/
THOCHUTEILHOCTD JBHXKCeHHS. CII0KEeHN .
23 . 8 HEJIEJIA https://uchi.ru/
CKOPOCTEH MpH MapaijieIbHOM JIBUKEHUN
[Tonmyyenue u ananu3 rpapukoB https://resh.edu.ru/
24 3aBUCHMOCTH ITYTH ¥ CKOPOCTH JBUKCHHUS 8 HEJIEJIA https://uchi.ru/
OT BPEMEHHU
Pemenue rpaguyeckux 3a1ad no TemMe https://resh.edu.ru/
25 "Mexanuka. PaBHOMepHOE 9 HEJIEJIA https://uchi.ru/
NPSIMOJTMHEHOE BIKEHKE"
https://resh.edu.ru/
26 SIBnenne nHepunu. 3aKOH UHEPLIUU 9 HEJIEJIS

https://uchi.ru/




B3anmoaeiicTBue Ten Kak MpuyMHa
M3MEHEHUs CKOopocTH. Macca Tena Kak

https://resh.edu.ru/

27 9 HEJTEJIS https://uchi.ru/
Mepa UHEPTHOCTHU Tejia Npu
MOCTYIMATEIbHOM JABUKECHUU
v . e C R https://resh.edu.ru/
OK-HCCJIEIOBAHU aBHEHHeE Macc 10 ;
08 p : )i ) p 10 HEJIEJIS https://uchi.ru/
B3aUMOIEUCTBUIO TEI
https://resh.edu.ru/
29 II10THOCTE BEIIECTBA 10 HEJIEJIA https://uchi.ru/
https://resh.edu.ru/
JlaGoparopnas padora Ne6 "Ormpenenenue ;
30 patop ! p ’ p 10 HEJIEJISt https://uchi.ru/
IJIOTHOCTH TBEPJOTO Telia
" https://resh.edu.ru/
Pemenne 3amad mo treme "Macca Tena. )
31 " 11 HEJIEJIA https://uchi.ru/
IImoTHOCTE BemiecTBa
C i https://resh.edu.ru/
MecH U ciuiaBhl. [loBepxHOCTHASA U )
32 . P 11 HEJIEJIA https://uchi.ru/
JIMHEHWHAs IJIOTHOCTD
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO
Teme "®u3nKa — HayKa O PUPOJIE. https://resh.edu.ru/
33 [lepBoHayanbHbIE cBeIeHUs 00 AaTOMHO- 11 HEJIEJIS https://uchi.ru/
MOJIEKYJIIPHOM CTPOEHHUHU BEIIECTBA.
Mexanuka"
KonTtponsHasg padora mo teme Nel
"CDI/ISEKa H: 4 0 IDHPOIE https://resh.edu.ru/
34 YK pupozge. 12 HEJIEJIS https://uchi.ru/

[TepBonavanbHBIC CBEIEHUSI 00 aTOMHO-
MOJICKYJISIPHOM CTPOCHHH BEIICCTBA.




Mexanuka"

https://resh.edu.ru/

35 Cuna. SIBnenue tarorerus. Cuina TSHKECTH 12 HEJIEJISA https://uchi.ru/
https://resh.edu.ru/
N3obpaxkenue cuit. Permenue 3a1a4 mo ;
36 " " 12 HEJEJIS https://uchi.ru/
teme "OnpenesieHue CUiIbl TSHXKECTU
https://resh.edu.ru/
37 Cuuna ynpyroctu. 3akoH ['yka 13 HEJIEJISI https://uchi.ru/
https://resh.edu.ru/
38 Bec tena. MU3mepenue cui. Jlunamomerp 13 HEJIEJISA https://uchi.ru/
Ypok-uccnenoanue "Habmonenue https://resh.edu.ru/
39 M3MEHEHHSI CKOPOCTHU TIPU 13 HEJIEJIS https://uchi.ru/
B3aUMOJCHCTBUU TeN"
Pemenwe 3amau o teme "Cra OCTH I
40 | A YHPYT ' 14 HEJIEJIS https://uchi.ru/
Bec Tena
JIaboparopHas padora Ne7 "OIEBITHI,
. opc P P & SABHCHMOC https://resh.edu.ru/
MOHCTPH 1e 3aBUCUMOCTD .
41 it PHUPYIOII 14 HEJIEJISI https://uchi.ru/
pactspkeHus (neopmanun) IpyKUHbI OT
MIPUJIOKEHHOM CHJIBI"
https://resh.edu.ru/
42 Cuna tpenus 14 HEJIEJIS https://uchi.ru/
https://resh.edu.ru/
43 Crnosxenue cun. PaBHojeicTBytoIas cuiia 15 HEJIEJIS https://uchi.ru/




Pertennie 3amau mo teme "CIli0)KeEHNE CHUIL.

https://resh.edu.ru/

44 g . 15 HEJIEJIA https://uchi.ru/
PaBHOpelicTBYrOIIAs cuita
P "B o https://resh.edu.ru/
elIeHue 3a7a4 1o reMe "B3auMoaencTaue .
45 . 15 HEJIEJIS https://uchi.ru/
Tea. CHIIBI B MEXAHUKE
Pemenue 3anau no reme "Cuna tpenus".
v https://resh.edu.ru/
OK-HCCJIEI0OBaHUE 10 TEME ;
16 ; p 16 HEJIEJIA https://uchi.ru/
HccnenoBanne 3aBUCUMOCTH CUJIBI
TPEHUS OT IUIOIIAIU COPUKOCHOBEHUS"
Jlaboparopuas padota Ne§ "OnbIThI,
JEMOHCTPUPYIOIIHE 3aBUCUMOCTD CUJIBI https://resh.edu.ru/
47 TPEHHUS CKOJIBKEHHUS OT CHJIBI JaBICHUS U 16 HEJIEJIS https://uchi.ru/
XapakKTepa COMPUKACAFOIINXCSI
MoBepXHOCTEH"
P "B . https://resh.edu.ru/
elIeHne 3a7a4 1o TeMe ""B3anMonaencTaue ;
48 ) 16 HEJIEJIA https://uchi.ru/
ten. CHIIBl B MEXaHUKE
K 5 N2 https://resh.edu.ru/
OHTpOJBHAsA padbora Ne2 mo TeMe ;
49 ) p 4 Y ) 17 HEJIEJIA https://uchi.ru/
BzaumoneiicTBue Ten
https://resh.edu.ru/
50 JlaBneHue TBEPABIX TEI 17 HEJIEJIA https://uchi.ru/
v " 5 https://resh.edu.ru/
ok-skcrepuMeHT "CrocoOnl :
51 p p ) 17 HEJIEJIS https://uchi.ru/
oTIpe/IeTICHUS TABJICHHS TBEPIOTO Tela
VYpok-uccnenoBanue "3aBUCUMOCTh https://resh.edu.ru/
52 18 HEJIEJISt

JIaBJIEHUs ra3a OT TemrepaTypsl”

https://uchi.ru/




JlaBieHne )XUIKOCTEH M ra30B. 3aKOH

https://resh.edu.ru/

53 18 HEJIEJIS https://uchi.ru/
ITackams
https://resh.edu.ru/
54 [THeBMaTHYECKHE YCTpOICTBA 18 HEJIEJISI https://uchi.ru/
SABHCHMOC ABITC 0CTH O https://resh.edu.ru/
BUCUMOCTD JIABJIEHUS KUIKOCTU OT .
55 A a 19 HEAEJIS https://uchi.ru/
TITyOUHBI
https://resh.edu.ru/
56 I'mapocTraTHdecKuii mapaaokc 19 HEJIEJIA https://uchi.ru/
Vpoxk-npoekt "M3ydyeHue coo0marmmuxcs https://resh.edu.ru/
57 p p" y4 A0 19 HEJIEJIA https://uchi.ru/
COCYJIOB
Vpoxk-koudpepenmus " uapaBindecKue et ot g
58 p ”P I Ap 20 HEJIEJIA https://uchi.ru/
MEXAHU3MBI
lCTIOME30BAMIE BLICO J— https://resh.edu.ru/
MOJIb30BAHNE BHICOKUX JABJICHHN B .
59 g 20HERENS | https://uchi.ru/
COBPEMEHHBIX TEXHOJIOTHUAX
Pemrenue 3amau mo teme "JlaBienue teps://resh.cdu.ruf
60 | A 20 HEJIEJIS https://uchi.ru/
JKHATKOCTH
A b 3 .. https://resh.edu.ru/
T™oc(hepa 3eMId U IPUUNHEI €6 .
61 p p 21 HEJIEJISA https://uchi.ru/
CYIIECTBOBAHHUS
62 VYpok-uccnenosanue "lIposBienue 21 HEAEJIA https://resh.edu.ru/




nercTBUsS aTMOC(hEpHOTO TaBICHUS"

https://uchi.ru/

H3mepenne atMOchepHOTo TaBJICHHS.

https://resh.edu.ru/

63 21 HEJIETIS https://uchi.ru/

OmnsiT Toppuuennu

3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT https://resh.edu.ru/
64 BBICOTBI HaJl YpOBHEM Mopsi. [Ipubops! s 22 HEJIEJIA https://uchi.ru/

M3MEPEHUs: aTMOC(EPHOTO JIaBICHUS

Bapomerp-anepoua. AtMochepHoe https://resh'edu'ru/
65 22 HEJIEJISE https://uchi.ru/

JaBJICHHE Ha PA3IMYHBIX BHICOTAX

https://resh.edu.ru/

66 BertankuBarorias cuiia. 3aKkoH Apxumesaa 22 HEJIEJIS https://uchi.ru/

Pewrenue 3amau no teme "3akoH https://resh.edu.ru/
67 23 HEJIEJISA https://uchi.ru/

Apxumena"

Ypok-uccnenoBanue

"é)Kcnepl/IMejilTaﬂbHOC oOHapyKeHHne https://resh'edu'ru/
68 . 23 HEJIEJIS https://uchi.ru/

JICWCTBUS JKUIKOCTH U T'a3a Ha

MOTPYKEHHOE B HUX TEJO"

Jlaboparopnast pabora Ne9 "Onpenenenue https://resh.edu.ru/
69 BBITAJIKUBAIOIIEH CHJIBI, JCHCTBYIOIIECH Ha 23 HEJIEJIA https://uchi.ru/

TEJI0, MIOTPY>KEHHOE B KUJKOCTH"

https://resh.edu.ru/

70 [TnaBanue Ten 24 HEJIEJIA https://uchi.ru/
71 JlabopaTtopHas pa6ota NelO ot HEES https://resh.edu.ru/

"I/ICCJ'ICI[OBE[HI/IC 3aBUCHUMOCTH B€Ca TCJIa B

https://uchi.ru/




BOJIC OT 00bEMa MOTPYKEHHOU B KUIAKOCTh
qacTy Teaa

https://resh.edu.ru/

72 BoszayxomtaBanue. ITnaBanue cy1oB 24 HEJIEJIA https://uchi.ru/
" https://resh.edu.ru/
Pemenune 3ama4d no treme "3akoH ]
3 " 25 HEJIEJISA https://uchi.ru/
Apxumena. Y ciaoBus IJIaBaHUS TET
Pemenue 3amnau o reme "JleiictBue https://resh.edu.ru/
74 KHUJIKOCTHU U raza Ha MOrpy>KEHHOE B HUX 25 HEJIEJIA https://uchi.ru/
Teso"
VYpok-nipoekT "KoHcTpyrnpoBanue https://resh.edu.ru/
75 apeoMeTpa WK JIOAKH U OIpeeIcHHE 25 HEJIEJISI https://uchi.ru/
Ipy30n0JbEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO https://resh.edu.ru/
76 Teme "JlaBieHue TBEPABIX TeI, KUIKOCTEH 26 HEJIEJIST https://uchi.ru/
H Ta3oB"
Kontponbnas padota Ne3 no teme https://resh.edu.ru/
77 "JlaBiieHHE TBEPBIX TEI, JKUAKOCTEH U 26 HEJIEJIA https://uchi.ru/
rasos"
https://resh.edu.ru/
78 Mexanndeckas pabora 26 HEJIEJIS https://uchi.ru/
https://resh.edu.ru/
79 MOIIHOCTB 27 HEJIEJISI https://uchi.ru/
PemreHne 3amau Ha onpeeseHue pado https://resh.edu.ru/
ICHU Y Ha OII JICHU TBHI U ;
80 A et P 27 HEJIEJISI https://uchi.ru/

MOIIHOCTH




https://resh.edu.ru/

81 PaboTa CHIIBI TSXKECTH M CUIIBI TPCHUS 27 HEJIEJIS https://uchi.ru/
https://resh.edu.ru
Pemenwue 3anau mo reme "Pabota cuibl . - !
82 . — 28 HEJIEJISA https://uchi.ru/
TSYKECTH U CUJIbI TPEHUS
.. https://resh.edu.ru/
VYpok-uccnenoBanue "Pacyér MoOIHOCTH, .
83 g ) . 28 HEJIETIA https://uchi.ru/
pa3BHBACMOU MPHU TOIBEME 110 JICCTHHIIC
https://resh.edu.ru/
84 ITpocThie MEXaHU3MBI 28 HEJIEJISI https://uchi.ru/
https://resh.edu.ru/
85 MowmenT cuibl. IIpaBuiio MOMEHTOB 29 HEJIEJIS https://uchi.ru/
Jlaboparopnast pa6ora Nell "HU3yuenue https://resh.edu.ru/
86 MpaBHJIa pblyara Jajsi OJBUKHOTO U 29 HEJIEJIA https://uchi.ru/
HETIOJIBUYKHOTO OJIOKOB"
https://resh.edu.ru/
87 "30110TOE MPABUIIO" MEXAaHUKH 29 HEJIEJISE https://uchi.ru/
https://resh.edu.ru
Ypok-nipoekt "[IpoexkTupoBanue — . ‘
88 " 30 HEJIEJISE https://uchi.ru/
TTOJIMCITACTOB C 3aJJaHHBIMU ITapaMeTpaMu
Ypok-koupepenuus "IIpocTtsie https://resh.edu.ru/
89 MEXaHHU3MBI B OBITY, TEXHUKE, )KUBBIX 30 HEZEJIS https://uchi.ru/
opranu3max"
Koa¢dunuent nonesHoro nectus https://resh.edu.ru
90 b A 30 HEZIEJISA s:// /

MMPOCTBIX MCXAHU3MOB

https://uchi.ru/




Jlaboparopnast pabora Nel2

https://resh.edu.ru/

91 "Onpenenenune KII/] noasmxHOro u 31 HEJIEJISI https://uchi.ru/
HENOABMXHOTO OJIOKOB"
M K https://resh.edu.ru/
exaHuueckas dHeprud. Kuaernueckas u ]
92 Y 31 HEJIEJIS https://uchi.ru/
MOTEHIMATbHAs YHEPTUS
3 . https://resh.edu.ru/
aKOH COXPaHEHUS MEXaHUYECKOMI ;
93 P siHEfEns | https://uchi.ru/
SHEPTHH
VPpoK-dKCIIEPUMEHT ""DKCIIEPUMEHTATILHOE
p p p . https://resh.edu.ru/
oIpeieIeHUE U3MEHEHUS KUHETUYECKON U ;
94 P N 32 HEJIEJISI https://uchi.ru/
MOTCHIINATHLHON YHEPTHH NIPU CKATHIBAHUH
TeJa M0 HaKJIOHHOM IIOCKOCTH"
m — https://resh.edu.ru/
OJIrOTOBKAa K KOHTPOJILHOI padoTe 1o ;
95 " P P " 32 HEJIEJISE https://uchi.ru/
teMe "PaboTta u MouHOCTh. DHEprus
https://resh.edu.ru/
KourponsHas padora Ned o reme "Pabora ;
96 Tp p ) 32 HEJIEJIS https://uchi.ru/
Y MOIIHOCTb. DHEprus
https://resh.edu.ru/
Pabora ¢ TekcTamu o Teme ;
97 | .\ 33 HEJIEJIA https://uchi.ru/
MexaHUUECKOE IBUKEHUE
Pa6 " https://resh.edu.ru/
abota ¢ Tekctamu 1o TeMme "CTpoeHue ;
098 " P s3HEREns | https://uchi.ru/
BEIECTBA
PaGota ¢ Tekctamu o teme "Cuibl B hites://resh.edu.ry/
99 33 HE/IEJIA https://uchi.ru/

npupoje”




Pabora ¢ Tekctamu o reme "JlaBneHue

https://resh.edu.ru/

100 ) . " 1 34 HEJIEJISA https://uchi.ru/

TBEPIBIX TEJ, )KUAKOCTEN U ra30B
https://resh.edu.ru/

101 Pabora ¢ Tekctamu 1o Teme "Dueprus’” 1 34 HEJIEJIA https://uchi.ru/
Pa6ora ¢ Texkcramu 1o teme "IIpocrteie https://uchi.ru/

102 " p 1 34 HEJIEJISI https://resh.edu.ru/
MEXaHU3MBI

OBIIEE KOJIMYECTBO HACOBIIO 102 23

[TPOT'PAMME




8 KJIACC

KosunvecTBO 4acoB JIeKTPOHHbIE
” Tema ypoxa Kontposabnbie | IpakTudeckue Aara unpposLIe
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
OcHOBHbIE TOJIOKEHUSI MOJIEKYJIIPHO-
1 KHHETUYECKON TeOpUHU U UX ori,HTfIHe 1 L HEJIETIA https://resh.edu.ru/
https://uchi.ru/
MTOATBEPKICHUS

2 Macca u pasmep aTOMOB U MOJICKYT 1 https://resr}.edu.ru/

https://uchi.ru/

3 Mopaenu TBEpIOro, JKUAKOTO U 1 https://resh.edu.ru/
ra3o000pa3HOro COCTOSHUI BEIIeCTBa https://uchi.ru/
Ypok-koHpepenuus "Kpucramiueckue u

4 amop¢Husie tena. I'paden. [lomyuenue 1 2 HEJIENS https://resh'edu'ru/

" https://uchi.ru/
HCKYCCTBEHHBIX aJIMa30B

5 CmauuBaHue M KalWJUBSIPHOCTb. 1 https://resh.edu.ru/
[ToBepXHOCTHOE HATSHKEHHE https://uchi.ru/

6 TerutoBoe pacimpeHue U CxKaTHe 1 http&//resh'edu'ru/

https://uchi.ru/

7 TemoBoe nemwxkenue. Temmeparypa 1 3 HEJIEJIS https://resh.edu.ru/

https://uchi.ru/

8 TemmiepaTypHbIe MIKAJIbI 1 https://resh.edu.ru/

https://uchi.ru/

9 BHyTpeHHsIs SHEPTHs U CIIOCOOBI €€ 1 https://resh.edu.ru/
W3MCHCHHUS https://uchi.ru/

10 Buapr Terionepegaun 1 4 HEJTEJIS https://resh.edu.ru/

https://uchi.ru/




Ypok-koupepennus "VMcnonb3oBaHue

https://resh.edu.ru/

11 TEIIOBBLIX CBOMCTB BEIIESCTB U MAaTECPHAIOB B )
" P https://uchi.ru/
LeJsIX YHeprocOepeKeHUs
KomnnuectBo TemnoTel. Y aenpHas https://resh.edu.ru/
12 ;
TEIIOEMKOCTE https://uchi.ru/
VYpok-uccnenosanue "IIpoBepka runoresbl
JIMHEWHOW 3aBUCUMOCTH IJIMHEBI CTOJIONKA https://resh.edu.ru/
13 B 5 HEJEJISL ;
KHUKOCTH B TEPMOMETPHUYECKON TPYOKE OT https://uchi.ru/
Temrneparypsl"”
YpaBHEHHE TEIIOBOTO OanaHca.
https://resh.edu.ru/
14 TemnooOMeH U TemIOBOE paBHOBECHE. 3aKOH .
https://uchi.ru/
Hrrorona—Puxmana
JIaGoparopnast padora Nel "MccnenoBanue
patop p A https://resh.edu.ru/
15 SIBJICHHS TETUIOOOMEHA MPY CMEIITUBAHUH ] ]
. N " https://uchi.ru/
XOJIOAHOU U TOpsiYeil BOABI
Pemenne 3agau mo reme "TemioooMeH u https://resh.edu.ru/
16 " 6 HEJIEJISI B
TEIJIOBOE PaBHOBECHE https://uchi.ru/
Jlabopartopnast pabora Ne2"Omnpenenenue
17 KOJINYECTBA TEIJIOTHI, TOJTYYEHHOTO BOAOMN https://resh.edu.ru/
IPU TEII00OMEHE C HArpeThiM https://uchi.ru/
METAJUIMYECKUM [WIHHAPOM"
IImaBiieHune U oTBEpCBaAHNE
18 P v https://resh.edu.ru/
KPUCTAJNIMYECKHUX BELIECTB. Y AeabHas ;
P H A https://uchi.ru/
TEII0TA IIABICHUS
Pemenue 3agad o treMe "IlnaBienue u https://resh.edu.ru/
19 | 7 HEJIEJIA 3
OTBEpAEBaHNE KPUCTATUTMIECKUX TEI https://uchi.ru/
20 Jlaboparopnas pabota Ne3 "Omnpenenenue https://resh.edu.ru/

YACIBbHOU TETJIOTHI TUTABJICHHUS Jibia"

https://uchi.ru/




Ypoxk-uccienoanue "CpaBHEHUE TPOIIECCOB
MJIABJICHUS KPUCTAJUIMUECKUX TE U

https://resh.edu.ru/

21 1 !
pasMsTrYeHHs IPU HArpeBaHUU aMOP(HBIX https://uchi.ru/
Ten"
[TapooGpa3oBanue U KOHIEHCAITHS. https://resh.edu.ru/
22 8 HEJIEJIS 3
Hcnapenue https://uchi.ru/
Kunienue. Y nenbHas temiora
23 napooOpa3zoBaHusi. 3aBUCUMOCTD https://resh.edu.ru/
TEMIIEPATYPbl KUIICHUS OT aTMOC(HEPHOTO https://uchi.ru/
JaBJICHUS
24 Pemenue 3anau no teme "llapooGpasoBanue https://resh.edu.ru/
U KumneHue" https://uchi.ru/
Ypok-uccnenosanue "OO0bsicHEHHE
o5 p a 1 O HETENS https://resh.edu.ru/
3aBHCHMOCTH TeMIIepaTyphl KUIIEHUS OT .
" PP https://uchi.ru/
JABJICHUS
26 HacpimeHHsblif 1 HEHACHIIIEHHBIA Tap. https://resh.edu.ru/
BraxHocTh BO3IyXa https://uchi.ru/
BrnaxxnocTs Bo3yxa u €€ u3MepeHue.
97 a6 Hyg Nod "O p 05 https://resh.edu.ru/
abopaTtopHas padora Ne MpeaesieHne . .
PaTopHa p bea " https://uchi.ru/
OTHOCUTENILHOM BIQXKHOCTH BO3/IyXa
" " https://resh.edu.ru/
28 Pemrenne 3agay mo teMe "BiaxxHOCTE 10 HEJIEJISI ;
https://uchi.ru/
Pemenue 3a1a4 v aHanu3 CUTyaluii
A yarut, https://resh.edu.ru/
29 CBS3aHHBIX C SBJICHUSIMHU UCHIAPEHUS U .
https://uchi.ru/
KOHJICHCAIINH
30 DHeprus ToIMBa. Y IeibHas TEIioTa https://resh.edu.ru/
CTOpaHHS https://uchi.ru/
31 [TpuHIMIIBI paOOTHI TEIUIOBBIX ABUTATENCH 11 HEJIEJISI https://resh.edu.ru/




https://uchi.ru/

[TapoBas Typbuna. J[Burarenb BHyTpEHHETO

https://resh.edu.ru/

32 .
CropaHus https://uchi.ru/
https://resh.edu.ru/
33 KIIJ] TreroBoro aqurarens .
a 8 https://uchi.ru/
Pemenne 3agau no Teme "KIIJI TenoBoro https://resh.edu.ru/
34 12 HEJIEJISI .
nsuraress" https://uchi.ru/
35 VYpok-koHpepeHuus "TemnnoBsie ABUTATEIH https://resh.edu.ru/
U 3al1Ta OKPYKaroIei cpespl” https://uchi.ru/
36 T https://resh.edu.ru/
€IJIOBBIC TIOTEPH B TEIJIOCETSIX .
p https://uchi.ru/
https: h.edu.
37 3aKOH COXpaHEHUs U MPEBPAICHUS SHEPTUU L3 HEES ttps://res ) edu.ru/
B MEXaHUYECKHUX M TCIUIOBBIX MPOIIECCax https://uchi.ru/
[ToaroroBka K KOHTPOJILHOU PabOTE 1O TEME
" A P P https://resh.edu.ru/
38 Tennosslie siBeHus. MI3MeHeHue .
. " https://uchi.ru/
arperaTHbIX COCTOSIHMM BEIlleCTBA
Kontponbnas padota Nel o reme
" P P https://resh.edu.ru/
39 Tennosslie siBieHus. VI3MeHeHne .
. " https://uchi.ru/
arperaTHbBIX COCTOSIHHI BeIllecTBa
40 5 i L BT https://resh.edu.ru/
neKkTpu3anys Ten. JIBa poja 3apsaoB .
TpH3all pona 3apsan https://uchi.ru/
VYpok-uccnenosanue "McciaenoBanue
41 P 6 A 8 https://resh.edu.ru/
COCO0O0B Pa3INYHbBIX BEIIECTB .
P " H https://uchi.ru/
HadJIEKTPU30BBIBATHCS
42 B3auMogeiicTBre 3apsyKeHHBIX Tell. 3aKOH https://resh.edu.ru/
Kymnona https://uchi.ru/
Onektpuyeckoe mose. Hampsx€HHocTh https://resh.edu.ru/
43 15 HEJIEJIS

QJICKTPHUYCCKOTO ITOJIA. HpI/IHI_[I/IH

https://uchi.ru/




CYIEPIO3UINH HNEKTPUUECKUX MOseH

Hocuremm OJICKTPUYCCKUX 3apsAd0B.

https://resh.edu.ru/

44 OnemeHTapHbIi 3apsia. CTpoeHne aToma https://uchi.ru/
45 3aKOH COXpaHEHHsI DIICKTPUUECKOTO 3apsiia https://resrj.edu.ru/
https://uchi.ru/
16 [IpoBOHUKY, TUITEKTPUKU U 16 HEAES https:// resrj.edu.ru/
MOJTYITPOBOIHUKHU https://uchi.ru/

47 Ypok-koHpepeHus "DaexTpusanus B https://resh.edu.ru/
MOBCEIHEBHOM KU3HU" https://uchi.ru/

48 Pemrenue 3amau no reme "3aKkoH coxpaHeHUS https://resh.edu.ru/
AJIEKTPUUECKOTO 3apsiia” https://uchi.ru/

49 Onektpruyeckuil Tok. lctounuku 7 HEES https:// resh.edu.ru/
AJIEKTPUYECKOTO TOKA https://uchi.ru/

50| achorsumsmerapectoro toma s ntpsfresh edu
IIPOBOJHUKY U TUIIEKTPUKH" hitps://uchi.ru/

51 DIIEKTPUYECKHIA TOK B METaJIax https://resh.edu.ru/
https://uchi.ru/

52 DNEKTPUUECKUN TOK B KUAKOCTAX M ra3zax 18 HEJIEJIS https://resh.edu.ru/
https://uchi.ru/

53 DiieKTprYeCcKas 1EMb https://resh.edu.ru/
https://uchi.ru/
https://resh.edu.ru/

54 Cuia Toka. AMmiepmeTp https-//uchi.ru/

55 DIIEKTPUYECKOE HANPsHKEHNE. BoiabTMeTp 19 HEJIEJISE https://resh.edu.ru/
https://uchi.ru/

56 JlaGopatopnas pabota Ne5 "C6opka u https://resh.edu.ru/

HUCIBITAHUEC BHCKTpHHCCKOﬁ Ja(S 004

https://uchi.ru/




OCTOSIHHOI'O TOKa"

3aBHCHUMOCTh CHIIBI TOKA OT HAIIps>KCHUA.

https://resh.edu.ru/

> 3akon OMa 15 yd4acTKa Lenu https://uchi.ru/
Jlaboparopuas pabora Ne6 "UccnenoBanue

58 3aBUCUMOCTHU CUJIBI TOKA, IPOTEKAIOIIETO 20 HEENS https:// resh.edu.ru/
4yepes3 pe3nCTop, OT HAMPSKEHUS Ha https://uchi.ru/
pe3ucTOpe M CONPOTUBIICHUS pe3ucTopa”

59 DNEeKTPUYECKOE COMPOTUBIICHUE. Y ICIbHOE https://resh.edu.ru/
COIIPOTHBIICHUE https://uchi.ru/

60 Jlaboparopnas pabota Ne7 "Omnpenenenue https://resh.edu.ru/
YIIETBHOTO COMPOTUBIICHUS IPOBOTHHUKA" https://uchi.ru/

61 Pemrenue 3amau mo reme "DiekTpuueckoe o1 HETETS https://resh.edu.ru/
COIIPOTHBIICHUE. Y IEIIBHOE CONPOTHBIICHHE" https://uchi.ru/

" " https://resh.edu.ru/

62 Pemenue 3anau no reme "3akon Oma httos://uchi.ru/

63 [TocnegoBarenbHOE U MapaieIbHOE https://resh.edu.ru/
COEIMHEHUS POBOIHUKOB https://uchi.ru/
Jlaboparopnast pa6ora Ne8 "IIpoBepka

64 [IpaBUJIa CJIIOKEHUS HAIIPSHKEHUN IIPU 22 HETENS https:// resh.edu.ru/
MIOCJIEI0BATEIEHOM COSTUHEHUH ABYX https://uchi.ru/
pe3uctopon"

Pemrenue 3amad mo reme https://resh.edu.ru/

65 "[TocnenoBarenbHOE U MapaieIbHOE httos-//uchi.ru/
COEAMHEHUS TPOBOJHUKOB" NLps./7uchi.iu?
JlabopaTtopHas padota Ne9 "IIposepka htts://resh.edu.ru/

66 MIpaBHJIa JUTS CHITBI TOKA MTPH MApajlIeIbHOM htos://uchi.ru/
COEIMHEHUH PE3UCTOPOB" R

67 Pemenue 3a1a4 Ha ipuMeHeHne 3akoHa Oma 23 HEJIEJISI https://resh.edu.ru/




AJIA Pa3siiIn4YHOro COEANMHEHUA ITPOBOAHHUKOB

https://uchi.ru/

O/1C u BHyTpEeHHEE CONPOTUBICHUE

https://resh.edu.ru/

68 HMCTOYHUKA TOKA. 3akoH OMa 1Sl TOJTHOM .
A https://uchi.ru/
1enu
Pemenne 3aga4d no teme "DJ1C, CHHEE
HHICHHE AT TO TEM AC, sitytpent https://resh.edu.ru/
69 COIPOTUBIICHUE UCTOYHUKA TOKA. 3akoH OmMa :
N " https://uchi.ru/
JUISL TIOJTHOM LIeTn
Jla6 6ota Nel0 "O
. 9::1[ é)paTopHaﬂ pabota Ne MpeIeICHIE s https://resh.edu.ru/
Y BHYTPEHHETO COMPOTUBIICHHUS .
P " P https://uchi.ru/
HMCTOYHUKA TOKA
https://resh.edu.ru/
71 [IpaBuna K oda -
pasa Kupxrog https://uchi.ru/

7 Jlaboparopuas pabora Nell "IIpoBepka https://resh.edu.ru/
npaBui Kupxrogda" https://uchi.ru/
Ypok-uccnenoranue "M3yuenue BoyibT-

73 P . " N 25 HESEIS https://resh.edu.ru/
aMIEPHBIX XapaKTEPUCTUK HETMHEWHBIX .

b " PP https://uchi.ru/
AJIIEMEHTOB

74 PaGora snektpudeckoro Toka. MOMIHOCTh https://resh.edu.ru/
AJIEKTPUYECKOTO TOKA https://uchi.ru/

75 Jlaboparopnast pabota Nel2 "Onpenenenue https://resh.edu.ru/
pabOTHl ¥ MOIIHOCTH AJIEKTPUIECKOTO TOKa" https://uchi.ru/

76 3akon Jlxoynsa-Jlenna. [Torpedurenn 26 HESEIS https:// resh.edu.ru/
ANEKTPUIECKOro Toka. KopoTkoe 3aMbIkanue https://uchi.ru/
Ypok-koHpepenmus "OO0bsIcHeHNE U

77 HpI/IH HTT (bel‘/'}I:)CTBLII/m OMaITHUX https://resh.edu.ru/

PUHITEL A 8 " https://uchi.ru/
ANEKTpOHArpeBaTebHBIX MPUOOPOB
78 [ToaroroBka Kk KOHTPOJIBHOU paboTe MO TeMe https://resh.edu.ru/

"DnekTpudecKue 3apsaapl. 3apsHKEHHBIE Tella

https://uchi.ru/




" uX B3aumoaencTus. ITocToOSHHBIN
AJIEKTPUYECKUM TOK"

KontponbHas padota No2 o teme
"DnexTpuueckue 3apsaabl. 3apsKEHHBIE Tela

https://resh.edu.

ru/

79 . . 27 HEJEJIS B
U UX B3auMonuencTBus. I1ocTOSIHHBIN https://uchi.ru/
AIEKTPUUYECKUN TOK"

80 ITocTosHHaBIe MarHuTHl. MarHuTHOE I10JIE https://resh.edu.ru/
3eMiI ¥ €ro 3Ha4EHHE IS KU3HU Ha 3eMIie https://uchi.ru/
Ypok-uccnenonanue "M3yuenue

81 MAarHUTHOTO IO/ HOCTOSHHBIX MarHUTOB https://resh.edu.ru/
pH uX 00bEIUHEHUH U Pa3IeIeHUN. https://uchi.ru/
Buszyanuzanus mosst mocTOSTHHBIX MarHuToRB"

OmnpiT OpcTena. MarHuTHoe 1moje https://resh.edu.ru/

82 28 HEJIEJIA .
AJIEKTPUYECKOTO TOKA https://uchi.ru/
OneiT AMniepa. MarHuTHOE MOJIE KATYIIKH C

83 TOKOM. [IpMMEHEHHE AIEKTPOMATHUTOB B https://resh.edu.ru/

P P https://uchi.ru/
TEXHUKE

84 Cuna Amriepa u onpezeneHue eé https://resh.edu.ru/
HaIpaBJICHUS https://uchi.ru/
Pemenue 3amau o teme "Cuna Amnepa u https://resh.edu.ru/

85 ) | 29 HEJIEJIS .
ompezeseHue e€ HapaBICHHS https://uchi.ru/
DNEeKTPOABUATATEIH TOCTOSIHHOIO TOKA.

36 " P " https://resh.edu.ru/

CIIOJIL30BAHUE DIIEKTPOJABUTATEIIENH B ;
. P https://uchi.ru/
TEXHUYECKHUX YCTPOHCTBAX M HA TPAHCIIOPTE
JIaGoparopnast padora Nel3 "H3yuenue

o ¢ paTopHas p yq https://resh.edu.ru/
JEHCTBUSA MAarHUTHOTO MOJIS HA IIPOBOIHUK C ;

\ P https://uchi.ru/
TOKOM
88 Vpok-korpepenus "[IpakTuueckoe 30 HEJIEJIS https://resh.edu.ru/




MPUMEHEHUE AJIEKTpOABUraTeen"

https://uchi.ru/

Jlaboparopuas pabota Nel4

https://resh.edu.ru/

89 "Konc OBaHHE U U3y4yeHUE pabOThI .

PYHIP . - P https://uchi.ru/
3JIEKTPOIBUTATENS

90 Jlaboparopuas pabora Nel5 "M3mepenue https://resh.edu.ru/
KII/[ snexktpoaBuraTeIbHONW yCTaHOBKHU" https://uchi.ru/
OmnpiTel Dapases. 3aKOH AIEKTPOMarHUTHOM https://resh.edu.ru/

91 31 HEJIEJIA 3
unayknuu. [Ipasuio Jlenia https://uchi.ru/
VYpok-uccnenosanue "lccnenosanue

92 I/I3pMeHeHI/Ii/’I ?HEU—IGHI/ISI U HaIl iBJIeHI/Iﬂ tepesi/resh.cdu.ruf

" P https://uchi.ru/
WHIYKIIMOHHOTO TOKa
Pemenue 3ana4 no teme "3akoH
93 LEKTDOMA o pasio https://resh.edu.ru/
JICKTPOMArHUTHON WHTyKITHH. BHJT .
p" AYEH P https://uchi.ru/
Jlenna

94 Onexrporereparop. CrocoOb! MOTy4YeHUs 32 HEES https:// resr?.ed u.ru/
AJIEKTPOIHEPTHU https://uchi.ru/
VYpok-koHpepeHius "IIEKTPOCTAHITUN Ha

95 BO300HOBJISIEMBIX HCTOYHHUKA SHEPTUU. https://resh.edu.ru/
[Tpo6aembl 3xkoorun. TOMITHBHBIE https://uchi.ru/
3JIEMEHTHI U 3JIeKTpoMoouIn"

96 [ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME https://resh.edu.ru/
"DJIeKTPOMAarHUTHBIC SBICHUS" https://uchi.ru/
KonTponbHas padota Ne3 mo Teme https://resh.edu.ru/

97 " | 33 HEJIEJISI ;

DNEeKTPOMAarHUTHBIE SBICHUSI https://uchi.ru/

98 Pabora ¢ Tekcramu o Teme "TernnoBbie https://resh.edu.ru/
SIBJICHUS" https://uchi.ru/

99 PaGora ¢ TekcTamu 1o Teme https://resh.edu.ru/

"DnexTpudeckue 3apsaabl. 3apsKEHHBIE TENa

https://uchi.ru/




U UX B3aumogeuncTaue"

Pabota ¢ rekcramu o teMme "[locTOSIHHBIN https://resh.edu.ru/
100 . 1 34 HEJIEJIST B

ANEKTPUICCKHI TOK" https://uchi.ru/

Pabora ¢ Texcramu o reme "MarauTHele https://resh.edu.ru/
101 | 1 ;

SBIICHUSA https://uchi.ru/
102 Pabora ¢ TekcTamu 1o teme 1 https://resh.edu.ru/

"DJICKTPOMAarHUTHAS HHAYKIUS" https://uchi.ru/

OBIIEE KOJIMYECTBO HACOBIIO 102 99 5

[TPOT'PAMME




9 KJIACC

KosnvecTBO 4acoB JIeKTPOHHbIE
Hara uudposbie
Nen/m | Tema ypoka Kontpoabneie | IlpakTuueckue
Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Mexanudeckoe JBr>XeHue. MarepuainbHas https://resh.edu.ru/
1 Touka. CriocoObl ONMCAaHUA MEXAHUUYECKOTO 1 1 HEJIEJIA https://uchi.ru/
JBUKEHUSA
CricTena oTeuera. OTHOCHTOILHOC https://resh.edu.ru/
rcrema orcyera. OTHOCUTEIHLHOCTD ;
2 1 https://uchi.ru/
MEXAHUYECKOIr'0 IBUKEHUS
B https://resh.edu.ru/
€KTOPHBIE BEJIMYHHBI, OIIEPALIUH C ;
3 P pall 1 https://uchi.ru/
BEKTOPAaMH, IPOSKIIMH BEKTOPOB
Pannyc-BeKTOp MaTepuaibHON TOUKHU https://resh.edu.ru/
4 Ay p p ’ 1 https://uchi.ru/
nepeMenieHue Ha TIOCKOCTH
https://resh.edu.ru/
5 PaBHOMEpHOE PSIMOJIMHEITHOE IBHKCHUE 1 2 HEJIENIA https://uchi.ru/
p "p https://resh.edu.ru/
elleHue 3a1a4 no reMe "PaBHOMEpHOE ;
6 f[ ) P 1 https://uchi.ru/
MPSMOJUHENHOE ABIKEHUE
HepasanoMepHOE TIpsIMOJIMHEHHOE
p 1(3: p https://resh.edu.ru/
BIbkeHne. CpeHsas 1 MTHOBEHHAs ;
7 A e 1 https://uchi.ru/
CKOPOCTbH TeJa IPU HEPABHOMEPHOM
JIBIKEHUN
8 JlaGopatopnas pabota Nel "Onpenenenue 1 1 https://resh.edu.ru/




CPEIIHEH CKOPOCTH CKOJIbKEHHUsSI OpycKa
WJTU ABUKEHUS [IapUKa 10 HAKJIOHHOM
IJI0CKOCTH"

https://uchi.ru/

PaBHOYCKOpEHHOE TPSMOJIMHEITHOE

https://resh.edu.ru/

9 3 HEJIEJISI https://uchi.ru/
JIBHO)KEHUE. Y CKOpEHUE
CKopoCTh PaBHOYCKOPEHHOTO https://resh.edu.ru/
10 npsiMoJIMHEiHOTO ABMKeHus. ['paduk https://uchi.ru/
CKOPOCTH
Pemenue 3agau no reme "CKopocTh https://resh.edu.ru/
11 PaBHOYCKOPEHHOTO MPAMOIHHEHHOTO https://uchi.ru/
IBIOKEeHUA"
I https://resh.edu.ru/
epeMelieHe MPU PaBHOYCKOPEHHOM .
12 PEMETL . PP YEKRoP https://uchi.ru/
MPSIMOJIUHEITHOM JABUKEHUU
JlaGopatopnas pabora Ne2 "Omnpenenenue https://resh.edu.ru/
13 YCKOpPEHHMS TeJa IPU PAaBHOYCKOPEHHOM 4 HEJIEJIS https://uchi.ru/
JBUKEHUHU 10 HAKJIOHHOM MJIOCKOCTH"
Pemenue 3anau o teme "llepemernienue https://resh.edu.ru/
14 IIPY PaBHOYCKOPEHHOM TIPSIMOJIMHEHHOM https://uchi.ru/
nBIOKeHun"
Jlaboparopnas padota Ne3 "UccnenoBanue
sa cp of:) P o ene A https://resh.edu.ru/
BHCHMOCTH ITyTH OT BpEMEHU TIpH .
15 T P P https://uchi.ru/
PaBHOYCKOPEHHOM JIBIKEHUU 0e3
Ha4yaJbHOM ckopocTu"
['paduaeckas mHTEpIIpETAIINS YCKOPEHHS,
cpo(boc oitne p 50 HHs yekop https://resh.edu.ru/
K TH, TIPOHICHHOTO ITYTH H .
16 P PORA T https://uchi.ru/

NEepCMCIICHUA JIA HpHMOJ’IHHCﬁHOFO
JABUXKCHUA




Pemenue 3amayd o reme "I paduaeckas
HMHTEpIpETAIUs YCKOPEHUsI, CKOPOCTH,

https://resh.edu.ru/

17 c 5 HEJIEJISI https://uchi.ru/
IIPOMJICHHOIO IyTU U NepEMEILECHUS IS
MPSIMOJIMHEHOTO IBM>KCHUS"
v 5 0 https://resh.edu.ru/
CKOpeHHE CBOOOAHOrO najeHus. OnbIThI .
18 P 8 8 https://uchi.ru/
lanunes
Pemenue 3amau o teme "YckopeHue [ A e
19 8 h P https://uchi.ru/
CcBOOOHOrO Na/ICHUS
1 5 https://resh.edu.ru/
BIDKEHUE TeJa, OPOIIEHHOTO MO YIJIOM K .
20 P AYE https://uchi.ru/
TOPU30HTY
p o https://resh.edu.ru/
elieHue 3a1a4 no teme "J[BrkeHue Tena, .
21 ! " 6 HEEJIS https://uchi.ru/
OpOILIEHHOTO MO/ YTJIOM K TOPU30HTY
JlaGopatopHnas paborta Ne4 "HccnenoBanue https://resh.edu.ru/
22 JIBMDKEHUS TeJia, OpOIIEHHOTO MO/ YIIIOM K https://uchi.ru/
rOpU30HTY"
Pemenue 3amau o teme "JIBrkeHue mo; https://resh.edu.ru/
23 JICWCTBUEM YCKOPEHHSI CBOOOTHOTO https://uchi.ru/
nageHus”
https://resh.edu.ru/
24 JIBI>KEHHE MO OKPY>KHOCTH https://uchi.ru/
Tuscit https://resh.edu.ru/
WHEHHAs U YTJI0Basi CKOPOCTb, IEPUO U .
25 r p pHOA 7 HEJIEJIS https://uchi.ru/
yacTtoTa
26 CKOpoOCTb U YCKOPEHHE IIPH JBUKEHHUH 110 https://resh.edu.ru/




OKPY>KHOCTH

https://uchi.ru/

Pemenue 3ama4d mo teme "JIBMKEeHHE 110

https://resh.edu.ru/

27 ) https://uchi.ru/
OKPY>KHOCTH
Ypok-koHpepennus "PacniosHaBaHue U https://resh.edu.ru/
28 NpUOIIKEHHOE ONTMCAHUE PA3IMIHBIX https://uchi.ru/
BUJIOB MEXaHUYECKOTO JIBHIKECHUS"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO https://resh.edu.ru/
29 TeMe "MexaHH4eCKOe IBUKEHUE U 8 HEJIEJISI https://uchi.ru/
CHocoObI ero onucanus'"
KonTponbnas padora Nel mo teme https://resh.edu.ru/
30 "MexaHU4YeCKOE ABUKEHUE U CITOCOOBI €r0 https://uchi.ru/
onucaHus"
https://resh.edu.ru/
31 [Tepssiit 3akoH HetoToHA. BekTop cuibt https://uchi.ru/
Bropoii 3akon HeroToHa. https://resh.edu.ru/
32 . https://uchi.ru/
PaBHoeiicTByOIIIAs cHITa
Tpetuii 3akon Herorona. Cyneprno3uims https://resh.edu.ru/
33 https://uchi.ru/
CHUT
https://resh.edu.ru/
34 Cuna ynpyroctu. 3akoH ['yka 9 HEAEJIS https://uchi.ru/
https://resh.edu.ru/
35 Pemenue 3anau no teme "Cuna ynpyroctu" https://uchi.ru/




JlabGopaTtopHas pabota Ne5 "HccnenoBanue
3aBUCHMOCTH CHJIBI YIIPYTOCTH,

https://resh.edu.ru/

36 . https://uchi.ru/
BO3HUKAIOIIEH B IPYXHHE, OT CTENICHH
nedopMaIuu npyKuHbI"
https://resh.edu.ru/
37 Cuna tpenus. KoaddunueHT Tpenus https://uchi.ru/
38 Jlaboparopuast padora Ne6 "Omnpeenenue 1O HEAES ;zp:;//l:i::fj /u'ru/
Kod(hduULIeHTa TPEHUS CKOIbXKEHUS" '
Jlaboparopuas pabota Ne7 "HUccnenoBanue https://resh.edu.ru/
39 3aBHCHUMOCTH CHJIbI TPEHHSI CKOJIBKCHHS OT https://uchi.ru/
CUJIbl HOPMAJIBHOTO JJaBjeHus"
https://resh.edu.ru/
40 I[BvH)I(eHHe TEJ 110 OKPY>KHOCTH IO httos://uchi.ru/
JIeCTBUEM HECKOJIBKUX CUJI TS /LG T
https://resh.edu.ru/
41 3akon bepHymn 1 mogsEMHas cuila Kpblia https://uchi.ru/
VYpok-koHpepenuus "CoBpeMeHHbIE
JIeTaTeNIbHBIC almaparsl, Cy1a Ha https://resh.edu.ru/
42 MOJIBOJHBIX KPBUIbSIX, aHTUKPBLUIO Ha 11 HEJIEJISE https://uchi.ru/
CKOpPOCTHBIX aBTOMOOWIISIX. [IBHKEeHNE
1oe3/1a Ha MarHUTHOU moaymike"
https://resh.edu.ru/
43 Cuna TsDKeCTH U 3aKOH BCEMHPHOTO httos-//uchi.ru/
TATOTECHUS AERs.IAIChL I
44 JIBr>KEHUE Tel BOKPYT TPaBUTALMOHHOTO https://resh.edu.ru/

ueHtpa. [lepBast kocMuyeckasi CKOpOCTb

https://uchi.ru/




https://resh.edu.ru/

45 HeBecomocTs 1 nieperpy3ku https://uchi.ru/
p N https://resh.edu.ru/
ABHOBECHE MaTEPHAILHON TOYKH. )
46 ; p 12 HEAEJIS https://uchi.ru/
AOGcomoTHO TBEPIOE TEIIO
https://resh.edu.ru/
47 MowmeHT cuibl. [IpaBuio MOMEHTOB https://uchi.ru/
v "0 https://resh.edu.ru/
ok-uccnenoBanue "OnpeaencHue .
48 P A bed | https://uchi.ru/
IIEHTPA TSKECTH PA3THUHBIX TEIl
Nmnynbce Tena. I3MeHeHue umiryibca. https://resh.edu.ru/
49 Wmmynbse cuitbl. YIIpyroe u Heynpyroe https://uchi.ru/
B3aUMOJICVICTBHE
3 https://resh.edu.ru/
aKOHBI U3MEHEHUS U COXPaHEHUS .
50 p 13 HEJIEJIA https://uchi.ru/
UMITYJTbCa
https://resh.edu.ru/
51 PeakTuBHOE IBUXEHUE https://uchi.ru/
Pemenue 3apau no reme "3akoH https://resh.edu.ru/
52 COXpaHCHHS UMIyJIbca. PeakTuBHOE https://uchi.ru/
nBIOKeHnE"
https://resh.edu.ru/
53 Mexannueckas paboTa U MOILTHOCTh https://uchi.ru/
54 PaboTa cuitbl TSKECTH, CUIIBI YIPYTOCTH U 14 HE/IEJIA https://resh.edu.ru/




CHJIBI TPCHUA

https://uchi.ru/

Jlaboparopnast pabota Ne§ "Onpenenenue
paboThI CUJIBI TPEHHSI ITPH PABHOMEPHOM

https://resh.edu.ru/

55 . https://uchi.ru/
JIBYDKEHUH TeJIa 10 TOPU30HTATBHOM
oBepxHOCTH"
https://resh.edu.ru/
56 CBsI3b SHEPTHH U PabOThHI https://uchi.ru/
Jlaboparopnas pabota Ne9 "Onpeﬂ?neHHe https://resh.edu.ru/
57 paboThI CHIIBI YIIPYTOCTH TPH MOABEME httos-//uchi.ru/
rpy3a ¢ UCIOJIb30BaHHEM HETIOABHIKHOTO U AERsAUChL. W
MTOJIBFDKHOTO OJIOKOB"
https://resh.edu.ru/
58 [ToTennmansHas SHEPTUS 15 HEJIEJIS https://uchi.ru/
Kunernueckast sueprust. Teopema o https://resf’_n.edu.ru/
59 . https://uchi.ru/
KHHETUYCCKOW dHEPTUU
3aKOH U3MEHEHHS U COXPAHEHHSI https://resh.edu.ru/
60 . https://uchi.ru/
MEXaHUYECKOH dHeprun
Pemenne 3aga4 mo teMme ""3aKOHBI https://resh.edu.ru/
61 M3MEHEHMSI M COXPAHEHUs] MEXaHNYeCKOM https://uchi.ru/
sHeprun"
[ToaroroBka K KOHTPOJILHOM paboTe MO https://resh.edu.ru/
62 teme "B3auMopeiicTBue Teil. 3aKOHbI 16 HEJIEJIS https://uchi.ru/
coxpaHeHus"
63 KonTtpomnsHast pabora N2 o teme https://resh.edu.ru/




"B3anMoOgeHCTBHUE TEI. 3aKOHBI
coxpaHeHus"

https://uchi.ru/

KoneobarensHoe nBuxenre. OCHOBHBIE

https://resh.edu.ru/

64 XapaKTEPUCTHKH KOJICOAHHI: TIEPHO]I, https://uchi.ru/
4acTOTa, aMILIUTY 1a
MareMmaTtudeckuii U NIPyKUHHBIN
MaaTHUKHU. JIabopato pgas{ adora Nel(Q ttps://resh.edu.ru/
65 . ' PatopHazi p N 05 https://uchi.ru/
UccnenoBanue 3aBUCUMOCTHU TIEPUOIA
KojeOaHui Tpy3a Ha HUTH OT JJIMHBI HUTH"
JIaboparopnas padora Nell
"I/Iccﬁe OEaHHep 3aBUCUMOCTH [IEPHUOJIA https://resh.edu.ru/
66 i B puon 1 17 HEJIEJIA https://uchi.ru/
KoJIeOaHU PY>KUHHOTO MAasiTHUKA OT
Maccel rpysa’
https://resh.edu.ru/
67 ['apMoHnYecKue KoeOaH s https://uchi.ru/
https://resh.edu.ru/
JIaGoparopnas pabora Nel2 "M3mepenue ;
68 paTopriai p | P 1 https://uchi.ru/
YCKOpEHUSI CBOOOIHOTO MaIeHuUs
3 6 B https://resh.edu.ru/
aTyxarolue koiebanus. BeIHYKIeHHbBIE ;
69 RO THA https://uchi.ru/
Kxonebanus. Pe3onanc
I https://resh.edu.ru/
€BpallleHNe SHEPTUH [IPH .
70 peBpail Y p 18 HEJIEJIA https://uchi.ru/
K0J1€0aTeIHLHOM ABUKEHUH
VYpoxk-uccienoanue "l[IpoBepka https://resh.edu.ru/
71 HE3aBUCHUMOCTH TIEpro/1a KoJIeOaHui Tpy3a, 1 https://uchi.ru/
MOJIBEIIEHHOTO K JIEHTE, OT MacChl rpy3a"
72 MexaHn4yecKkne BOJIHBI: IPOJIOJIbHBIE U https://resh.edu.ru/




IIOIIEPCYHBIC

https://uchi.ru/

CaoiicTBa MexaHW4YeCKUX BOJH. J[inHA

https://resh.edu.ru/

73 ) https://uchi.ru/
BOJIHBI M CKOPOCTb €€ pacrpoCTpaHEHHS
Ypok-uccienoranue "Habmonenue https://resh.edu.ru/
74 uHTepdepeHu 1 qudpakiuy BOJIH HA 19 HEJIEJISI https://uchi.ru/
MOBEPXHOCTU BOJIbI"
Ypok-koHpepennus "MexaHnnyeckue https://resh.edu.ru/
75 BOJIHBI B TBEpOM Teite. CelicMuIecKkue https://uchi.ru/
BOJIHBI"
3ByK. PacnipocTpaHeHue U OTpakeHHe e T
76 i poctp P https://uchi.ru/
3ByKa
https://resh.edu.ru/
77 Pemenue 3amad o reme "3ByK" https://uchi.ru/
Ypok-uccnenoBanue "IKCEpUMEHTATHHOE https://resh.edu.ru/
78 OIpeIeJICHUE TPAHMI] YaCTOTHI CIIBIIIMMBIX 20 HEJIEJIS https://uchi.ru/
3BYKOBBIX KoJieOaHU"
r https://resh.edu.ru/
OMKOCTb 3BYKa U BBICOTA TOHA. .
79 p EIK https://uchi.ru/
AKyCTHYECKHI PE30HAHC.
Vpoxk-uccrnenoBanue "Habnronenue u ot ool od
80 P 8 8 Y https://uchi.ru/
00BSICHEHUE aKyCTUYECKOTO pE30HaHCa
Wudpa3syk u ynerpa3Byk. Kondepenmus https://resh.edu.ru/
81 "Hcnonb30BaHue ynbTpa3ByKa B 21 HEJIEJIA https://uchi.ru/

COBPEMEHHBIX TEXHOJIOTHSIX"




DIEeKTPOMArHuTHOE TMOJIe U

https://resh.edu.ru/

82 https://uchi.ru/
ANIEKTPOMATrHUTHBIC BOJIHBI
https://resh.edu.ru/
83 CBoiiCTBa 3JICKTPOMArHUTHBIX BOJIH https://uchi.ru/
Ypoxk-koupepenuus "Llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcnosib30BaHue https://resh.edu.ru/
84 AJIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM https://uchi.ru/
cBsa3u. Pagnonokanusa. Kocmuueckas cBsI3b
p https://resh.edu.ru/
ellleHNE 3a7a4 Ha OIIPEAEICHUE YaCTOThI U ;
85 | p Hv 22 HEJIEJIS https://uchi.ru/
JUTHHBI 3JICKTPOMArHUTHON BOJTHBI
DIIeKTPOMArHUTHAs IPUPOA CBETA https://resh.edu.ru/
86 P PHpOA ' https://uchi.ru/
CxopocTsb cBeTa
BoHOBLIE CBOfCTRA CBETA https://resh.edu.ru/
JIHOBBLIE CBOICTBA CBETA: ;
87 https://uchi.ru/
uHTepPepeHus U JUPPaKIIHL
TveeBas MOLEIE CEETA 1 FeOME ccka https://resh.edu.ru/
Bas MOJIEJIb CBETA U TeOMETPUYECKAS ;
88 i P https://uchi.ru/
ontrnka. UcTouHMKH cBeTa
1 . https://resh.edu.ru/
SIMOJIMHEITHOE pacIpOCTpaHEeHUE CBETA. ;
89 p. pacupocTp 23 HEJIEJIS https://uchi.ru/
3armenus Connua u JIyHsl
https://resh.edu.ru/
90 3akoH oTpaxxeHHs cBeta. [Lockoe 3epkaio https://uchi.ru/




[TocTpoenne n3o00pakeHHiA,

https://resh.edu.ru/

91 https://uchi.ru/
c(hOPMHUPOBAHHBIX 3€PKATIOM
IpertoMiere csera. 3aKo oML https://resh.edu.ru/
JIOMJICHUE CBETA. H TIPETTOMIICHUS :
92 P P https://uchi.ru/
cgeta. [lonHoe oTpakeHue cBeTa.
JlaGopatopnas pabora Nel3
"I/Iccfl)e osaHHep 3aBHCHMOCTH yTJIa hielpss s eou e
93 8 a 24 HEJETIA https://uchi.ru/
MIPEIOMIICHUS OT yIJia MaJeHHsI CBETOBOTO
Jy4ya Ha TPaHUIIE «BO3TyX-CTEKIO»"
v A https://resh.edu.ru/
OK-HcclieioBaHue "AHanu3 u .
94 P 8 Y https://uchi.ru/
00BSICHEHHE ONTHYECKOTO MUpaXa
Ypok-koHpepenus "Mcnons3oBanue https://resh.edu.ru/
95 MIOJTHOTO BHYTPEHHETO OTPAYKCHHS: https://uchi.ru/
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
https://resh.edu.ru/
96 JluH3a, X0/ JTydeH B TMH3E 25 HEJIEJIA https://uchi.ru/
https://resh.edu.ru/
97 dopmyta TOHKON JTMH3BI https://uchi.ru/
Jlaboparopnas pabota Nel4 "OnpeneneHue https://resh.edu.ru/
98 (hOKYCHOTO PaCcCTOSIHUS M ONITHUECKOM https://uchi.ru/
CHJIBI COOMpAroIIen JIMH3bI"
I 6 N https://resh.edu.ru/
ollydyeHue n300pakeHUi C TOMOIIBIO .
99 i N p N B https://uchi.ru/
coOuparolel U paccenBaroIeH TUH3
100 VYpoxk-koHpepenuus "IlpuHimn gedcTBUs 26 HEJIEJIS https://resh.edu.ru/




ONTUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckor, ¢oroanmnapar)"

https://uchi.ru/

I';ma3 kak onTudeckas cucTeMa.

https://resh.edu.ru/

101 https://uchi.ru/
bi30pyKoCTh M 1aIbHO30PKOCTh
Paznosxenue Gemoro cBera B CIIEKTP. https://resh.edu.ru/
102 Onsbitel HetoTona. CrioxxeHue https://uchi.ru/
CHEKTpaJbHBIX 1IBETOB. Jlucepcust cBeTa
Vpok-npaktukyM "HaOronenue u
O6p’I>HCH§HI/Ie OHyL}\I/ITOB 1o alslnomeﬂmo https://resh.edu.ru/
103 P https://uchi.ru/
6enoro cBera B criekTp. [lonydyenue 6enoro
LIBETA MPH CIO0KEHUHU I[BETOB"
0 p o https://resh.edu.ru/
neITel Pesepdopna u mianerapuas ;
104 ppopa P 27 HEJIEJIA https://uchi.ru/
MOJEJIb aToMa
https://resh.edu.ru/
IToctynatel bopa. Monens atoma bopa. ;
105 Y pa. WA P https://uchi.ru/
Hcnyckanue v mOTJIOMIEHHE CBETa aTOMOM.
https://resh.edu.ru/
106 KBanTbl. JIunelvarsie CEKTPhI https://uchi.ru/
Ypok-nipaktukyMm "Habnrogenue https://resh.edu.ru/
107 CIUIOIIHBIX U JITHEHYAThIX CIIEKTPOB https://uchi.ru/
W3JIy4eHUS U UCITyCKaHus"
Pamioa octh. Ansda-, Geta S https://resh.edu.ru/
MOAKTUBHOCTE. Alb(a-, OeTa- 1 raMma- ;
108 A BHERENS | https://uchi.ru/
M3ITYyYCHUS
109 Crtpoenue atoMHoOTO sisipa. Hykmonnas https://resh.edu.ru/

MOZCIIb aTOMHOTI'0 AApa

https://uchi.ru/




https://resh.edu.ru/

110 PanmoaktuBHbIe ipeBpatieHus. M30Tomns https://uchi.ru/
https://resh.edu.ru/
111 [Mepuox nonypacnana https://uchi.ru/
VYpok-koudepenuus "Jleictue
'f I/IoaKTI/(Ii])SIfI)IXIf/ISJI I[CHI/Iﬁ HA JKHUBBIC ttps://resh.edu.ru/
112 par ! https://uchi.ru/
OpraHu3Mbl. 3alIUTa OT PaAHMOAKTUBHOTO
u3nyyeHus"
e e pea 3AKOHEL COXDALE https://resh.edu.ru/
HBI KIIMH. 3aKOHBI COXPaHCHUS :
113 AACPHEIE peatti P 29 HEJIEJIA https://uchi.ru/
3apsI0BOIO U MaCCOBOTO YHCET
5 C https://resh.edu.ru/
HEeprus CBS3HM aTOMHBIX saep. CBs3b .
114 P AcP https://uchi.ru/
MacChl M DHEPTUHU
p " https://resh.edu.ru/
elIeHHE 3a]a4 [0 TEME €pHbIE .
115 8 . Hep https://uchi.ru/
peakuuu. JHeprus CBsA3U
Peakiuu cuHTe3a M JCTICHUSA SI/1E A AT
116 . 8 e https://uchi.ru/
Uctounuku sHeprun ConHIIa U 3BE3]
VYpoxk-koH(pepeHuus "SnepHas sHEpreTUKa. https://resh.edu.ru/
117 DKOJIOrHYECKHE TIPOOIEMBI SICPHON 30 HEJIEJISA https://uchi.ru/
SHepreTuxku"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO https://resh.edu.ru/
118 teMe "Konebanus n BotHBL. CBETOBBIE U https://uchi.ru/

KBAHTOBBIE ABICHUA"




Kontponbnas padorta Ne3 mo teme

https://resh.edu.ru/

119 "Konebanus u BonHbl. CBETOBBIE U https://uchi.ru/
KBAHTOBBIE ABICHUA"
Pelemite . ene https://resh.edu.ru/
LIEHUE PACUYETHBIX 10 TEM ;
120 . P . https://uchi.ru/
MexaHH4eCcKOe IBUKEHIE
p https://resh.edu.ru/
€IlIeHME PACYETHBIX 1 KAYECTBEHHBIX ;
121 P | . . 31 HEJIEJIS https://uchi.ru/
3a7a4 1o treMe "BzanMoneicTeue Tei
Pemrenne pac4eTHBIX M KAYECTBEHHBIX https://resh.edu.ru/
122 3aJ1a4 10 TeMe "3aKOHbI COXpaHCHUS https://uchi.ru/
SHEPTUH U UMITyJbca"
Tabonato e 5abo o TeMe https://resh.edu.ru/
TOPHBI THI 110 TEM ;
123 | ADOPATOPHEIC p . https://uchi.ru/
Mexanudeckoe IBIKECHHE
TaBGonaTo e 0abo o Teme https://resh.edu.ru/
TOPHBI THI 110 TEM ;
124 | GDOPATOPHEIC pabOTh! https://uchi.ru/
BsaumoneiictBue Ten
a6 6 " https://resh.edu.ru/
abopartopHble PabOTEI IO TEME OCTEIE ;
195 paTop ! p p 34 H2EJIEJIS https://uchi.ru/
MEXAHU3MBI
Pemnienue pacueTHBIX U KAUECTBEHHBIX https://resh.edu.ru/
126 P | \ https://uchi.ru/
3ama4 o Teme "TeroBbie mporecchl
PeleHIe Pace AHecTRE https://resh.edu.ru/
LIEHU YETHBIX U KAUECTBEHHBIX ;
127 P | | https://uchi.ru/
3a7a4 o TeMe "Bia)kHOCTE
128 Pemienue pac4eTHbIX M Ka4€CTBEHHBIX https://resh.edu.ru/

3aga4 o teme "KIIJ] TermnoBbix

https://uchi.ru/




nsuraresiaei"

Pemenue PACUYCTHBIX U KaUCCTBCHHBIX

https://resh.edu.ru/

129 3aJ1a4 110 TeMe "3aKOHBI TOCTOSTHHOTO 1 33 HEJIEJIA https://uchi.ru/
TOKa"
PermeHie . ccTBe https://resh.edu.ru/
[IEHKE PACUETHBIX U KAY€CTBEHHBIX ]
130 P 1 https://uchi.ru/
3aga4 o teme "KII] anexrpoyctaHoBOK"
JIaGoparopHble pabOTHI 110 TEME "3aKOHEI https://resh.edu.ru/
131 PATOPHbIE P | 1 https://uchi.ru/
IMOCTOSIHHOTO TOKA
JlaGopartopHble pabOTHI 10 TEME https://resh.edu.ru/
132 | ADOPETOPHBIE Pabor 1 https://uchi.ru/
CBeTOBBIE SIBJIEHUS
Pabota ¢ TekcTamu 1o teMe "3aKoHbI https://resh.edu.ru/
133 | 1 34 HEJIEJIS https://uchi.ru/
COXPAHCHUS B MEXaHHUKE
Pa6ota ¢ Texcramu 1o Teme "Konebanns n https://resh.edu.ru/
134 " 1 https://uchi.ru/
BOJIHBI
PaboTa ¢ TeKcTa o Teme "CBETOBLIC https://resh.edu.ru/
Ta C TEKCTAMH I10 TEM BETOBBI ;
135 | 1 https://uchi.ru/
SIBIICHUS
Pabora ¢ Tekcramu no Teme "KBaHTOBas u https:/resh.cou ru/
136 | 1 https://uchi.ru/
saaepHas pusnka
BIIEE KOJIMYECTBO HACOB I1
OBIII O CTBO HACOBTIO 136 24.5

[MPOT'PAMME







KPUTEPUU OUEHUBAHUA
Jiisi BceX BH/IOB PaGOT YCTAHOBJICHBI KPUTEPHH:

Ormerka «S»:

1) 3uanusi, IOHMMaHHUSI, TJIYOUHBI YCBOCHHS 00YYaIOLIMMCS BCEro 00beMa MpOrpaMMHOTO
MaTepuaia.

2) YMeHUsI BBLICNATH TJIABHBIC IOJIOKCHUS B W3YyYCHHOM Marepualie, Ha OCHOBAaHUH
¢dakTOB W TpUMEPOB 0000WIATh, JeNaTh BBIBOJBI, YCTAHABIMBATH MEXKIIPEAMETHBIE H
BHYTPUIIPEIMETHBIE CBSA3U, TBOPUECKH NMPUMEHSET MOJTYYCHHbIE 3HAHUS B HE3HAKOMOI
CUTYallUH.

3) OtcyrcTBHE OMIMOOK M HEAOYETOB MPH BOCHPOU3BEICHUH M3YyYEHHOIO MaTepHaia B
YCTaHOBJIEHHOM OOBbeMe, MPH YCTHBIX OTBETaX YyCTpaHEHHE OTAEIbHBIX HETOYHOCTEH ¢
MOMOIIBIO JOTMOJHUTENBHBIX BOIPOCOB YUYHUTENs, COOMIOACHUE KYIbTYPhl MUCbMEHHOU U
YCTHOM peuH, paBuil 0(pOpMIIEHHS MUCbMEHHBIX Pa0oT.

Ormerka «4»:

1) 3HaHKe BCEro U3y4EHHOI'O MPOrPaMMHOI0 MaTepHaa.

2) VMeHHI BBIACIATH TJaBHBIC MOJIOKCHUS B M3YYCHHOM Marepuajie, Ha OCHOBaHUH
¢dakToB M MpuUMepoB 0000IIaTh, AeNaTh BBIBOJbI, YCTAaHABIMBATh BHYTPHUIIPEAMETHbIE
CBSI3M, IPUMEHSThH [TOJY4CHHbIE 3HAHUS Ha MIPaKTUKE.

3) Hesnauurtenbubie (HerpyOble) OMMMOKM ¥ HEAOYETHI TP  BOCIHPOHM3BEIACHUHU
M3YYEHHOTO Marepuaina, COOJIOJEHHE OCHOBHBIX MpPAaBUJI KYJIbTYpbl NHCbMEHHON U
YCTHOM peu, npaBuil 0(pOpMIIEHHS MUCbMEHHBIX Pa0oT.

OrmeTka «3»:

1) 3HaHKMe U yCBOGHHE MaTepuaia Ha ypOBHE MHHHMAIbHBIX TPEOOBAHHUII MPOrpaMMBl,
3aTpyJHEHHE npu CaMOCTOSITEIbHOM BOCIIPOU3BEICHUH, HE00XO0IMMOCTb
HE3HAYUTENbHOM MOMOIIM MpPenoiaBaTesl.

2) Ymenue paboTaTh Ha YpPOBHE BOCIPOM3BEICHHMS, 3aTPYAHEHHs TMPH OTBETaxX Ha
BUJIOM3MEHEHHbBIE BOTIPOCHI.

3) Hammume rpyOoii OMMOKHM, WM HECKOJBKHX HErpyOBbIX MpH BOCHPOU3BEICHUH
U3Y4EHHOT0 Marepuaia, He3HAuUuTeIbHOE HEeCOOI0IeHUE OCHOBHBIX NMPaBHJ KYJIbTYpPbI
MUCHbMEHHOW U YCTHOM peun, mpaBuil 0pOPMIIEHUSI TUCBMEHHBIX padoT.

OrmerTKa «2»:

1) 3HanuMe W YCBOCHHME MaTrepuaja Ha YpPOBHE HIDKC MHHHUMAIbHBIX TpeOOBaHUil
IIPOrpaMMbl, OTAEIbHBIC MPEICTaBICHUS 00 N3YUEHHOM MaTepHare.

2) OrcyrcTBHE yMEHHM pabOTaTh Ha YpPOBHE BOCIPOW3BEACHUS, 3aTPyJHEHUS IPH



OTBETax Ha CTaHIApTHBIE BOMPOCHL.
3) Hamnume HeckoabKMX TpyOBIX OMIMOOK, OOJBIIOrO YHCIA HErpyobIX MpHU
BOCIIPOM3BECHUH HM3YyYEHHOTO0 MarepHaja, 3HAYUTEIbHOE HECOOJIIOJIEHHE OCHOBHBIX
OpaBUiI KyJIbTYpbl NMHUCBMEHHOM W YCTHOW pedd, MpaBHi OQOPMIICHHS HUCHMEHHBIX
pabor.

Kpurepuy onieHHBAHNS MUCBLMEHHBIX PA0OT (KOHTPOJIBLHBIX, CAMOCTOSATENbHbBIX):
OtmeTka 5:

1) BoinoaHuia padboTy 6e3 omudOK 1 HEJA04ETOB;

2) JomycTun He 6ojiee OHOro HeloYeTa.

3) B paborax ¢ M30BITOYHOMN TUIOTHOCTHIO 3aJJaHUM JIOMYCKACTCsl BHICTABICHUE OTMETKH
«5» B COOTBETCTBUU C 3apaHee OTOBOPEHHBIM HOPMATHBOM.

OtmMmetka 4:

1) BemonHwin paboTy MOJHOCTBIO, HO JONYCTHI B HEH He Oojee OmHOW HerpyOoii
OIIMOKK (32 HCKIIOYEHUEM PEIICHUs KOJIMYECTBEHHBIX (PU3MYECKUX 33Jad) U OJHOTO
HeJ0YeTa Wi He OoJiee IByX HEJOYETOB.

2) B paborax ¢ M30BITOYHON TUIOTHOCTBIO 33J[aHUl JIOMYCKACTCS BHICTABICHUE OTMETKH
«4» B COOTBETCTBHH C 3apaHee OrOBOPEHHBIM HOPMAaTHUBOM.

OrmeTka «3»:

1) [MpaBUIIbHO BBITIONHWII HE MEHEE TIOJIOBHHBI Pa0OThI MJIH JOIMYCTUI: HE

Oosee IBYX TpyObIX OMIUOOK;

wi He Oosee ogHOIM rpy0oit 1 0OAHON HErpyOOl OMIMOKK M OJHOTO HEJAO0YeTa; WU

He OoJiee IBYX-TpeX HErpyObIX OMIMOOK;

WJIM BBITIOJHWII PElIeHNE KOJIMYECTBEHHOM (pu3nueckoit 3ajaun no AelcTBUsIM 0e3 BhIBOJA
paboueil popMyIbl IpH HATMYUK IPABUIBHOTO OTBETA

WA OJTHOM HEerpyOoii OIIMOKH U TPEX HEI0UETOB;

WM TIPU OTCYTCTBUU OLIMOOK, HO MPH HAJIMYUU YEThIPEX-TISTH HEJA0UYETOB.

2) B paborax ¢ n30BITOYHOW IUIOTHOCTBIO 33JaHUI JJOMYCKAECTCSl BHICTABICHUE OTMETKH
«3» B COOTBETCTBUU C 3apaHee OrOBOPEHHBIM HOPMATUBOM.

Otmetka 2:

1) JdomycTui 4yucio omMOOK M HEJ0UYETOB IMPEBOCXOASIIEEe HOPMY, IIPH KOTOPOH MOXKET
OBITH BBICTABIIEHA OTMETKA «3»;

2) IIpaBWIIbHO BBIMIOHUAI MEHEE YaCcTH pabOThI, JOCTATOYHOM /Il BHICTABICHUSI OTMETKH
«3».



Kputepuu _ oneHuBaHus _ Ja00pPATOPHBIX
padot:

Ounenka «5» cTaBUTCS, €CIIU YUCHUK:

[IpaBunbHO ompeAensl Ledb ONbITAa M BBHIIOJHWI PpabOTy B IOJHOM o00beMe C
COOJIIOJIEHEM HEOO0XOAMMON MOCIIEeI0BATENbHOCTH MPOBEIECHUS OIBITOB U HU3MEPEHUH.
CamocTosTENbHO M pallMOHAJIBHO BbIOpal M IMOATOTOBMJI AJIS OIBITa HEOOXOIUMOe
0o0OpyIOBaHUE, BCE OMBITHI TMPOBET B YCIOBUSX U PEXHMax, O00ECIECUHBAIOLINX
NOJIydeHUE Pe3yJbTaTOB M BBIBOJAOB C HamOOJIbIIEH TOYHOCTHIO. HaydHo rpamoTHO,
JIOTUYHO Oonucasl HaOJIoJeHUs U cOpMUPOBAI BBIBOJBI U3 ombiTa. B mpencraBieHHOM
OTYeTe MPAaBMWJIBHO U aKKypaTHO BBIIOJHWII BCE 3allMCH, TAOJIMIIbI, PUCYHKH, YEPTEXKH,
rpad UKy, BEIYUCIEHUS U clesan BbIBOIbL. [IpaBUIbHO BBIOIHUI aHAJIU3 HOIPEIIHOCTEH.
[TposiBnsieT OpraHU3alMOHHO-TPYJIOBbIE YMEHHUS (HOLAEPKHUBAET YHUCTOTY padoyero
MecTa M TOPSJOK Ha CTOJE, 3KOHOMHO HCIOJBb3YEeT pPACXOJHBIE MaTEpUAJIbI).
OKCIIEpUMEHT OCYLIECTBISET MO IUIaHYy C YYE€TOM TEXHUKHU O€30MacHOCTH M IpaBHII
paboThl ¢ MaTepUaIaMyu U 000PYI0BaHHEM.

Ounenka «4» cTaBUTCSA, €CIIM YUEHHUK BBIIIOJHHUI TPEOOBaHUS K OLIEHKE «5», HO:

OneIT NpoBOJIMI B YCIOBUSIX, HE OOECHEUMBAIOIIUX JOCTATOYHOW TOYHOCTH H3MEpPEHUI.
bbulo fmomymieHo nBa — Tpu Hemodera wiu Oosiee OAHOW TpyOoil OMIMOKM M OIHOIO
Hejo4eTa. DKCIIEpUMEHT MPOBE/IEH HE MOTHOCTHIO WM B

ONMCAHWN HAOJIOJIEHUI M3 OIbITa YYEHUK JOMYCTHJI HETOYHOCTH, BBIBOJBI CIENIal
HETOJIHBIE.

Ounenka «3» cTaBUTCS, €CIIU YUCHHK:

[TpaBuibHO ompeAenusl Ledb OIbITa; pabOTy BBINOJHSAET NMPABHWIBHO HE MEHEEe 4YeM
HaIOJIOBUHY, OJHAKO OOBEM BBIIOJIHEHHON YacTH TaKOB, YTO IO3BOJISIET IOJYYUTh
MPaBWIbHbBIE PE3YJbTAaThl U BBIBOJBI [0 OCHOBHBIM, MPUHIUIHAIBHO Ba)KHBIM 3a/a4am
pabotel. [lon6op obGopynoBaHus, 0OBEKTOB, MAaTEPUAIOB, a TaKkKe pPabOThI MO Hayaly
OIIbITA IPOBEI C IIOMOIBIO YUUTENS; WM B XOJI€ ITPOBEICHUS ONbITA M U3MEPEHUN OIBITA
OBLIN JOTMYIIEHbI OMKUOKY B ONKCAHUU HAOMIOAEHUN, POPMYIUPOBAHUHU BBIBOAOB. ONbIT
MPOBOAMIICS B HEPAILMOHAJIBHBIX YCIIOBHUSX, YTO MPUBENO K IMOJYUYEHHUIO PE3yJIbTaTOB C
00JIbIIeH MOTPEIIHOCTBIO WIIM B OTYETE ObUIN JIOMYIIEHBI B OOIIEH CIIOKHOCTH He Oolee
JBYX OLIMOOK (B 3amuCAX €IWHUI], U3MEPEHHX, B BHIYMUCICHUAX, rpadukax, Tadnunax,
cXeMax, aHaJu3e MOIpelIHOCTel M T.1.) HEe NPUHIMINAIBHOIO A JaHHOM paboThl
XapakTepa, HO MOBJIMSABIIMX HA pE3yJbTaT BBIIOJHEHMs; HE BBIIOJHEH COBCEM WIIH

BBHITIOJTHEH HEBEPHO aHanu3 morpemHocted. [lomyckaer rpyOyroo omuOKy B XOme



JKCTIEpUMEHTa (B 0OBSICHEHUH, B 0(DOPMIICHHH paOOTHI, B COOIIOICHUN TIPABUIT TEXHUKH
0e30MmacHOCTH Mpu paboTe ¢ MaTepuaiaMu U 000PyA0BaHHUEM ), KOTOPAs UCIIPABIISIETCS 110
TpeOOBAaHUIO YUUTEISL.

Ouenka «2» CTaBUTCS, €CIIA YUCHUK:

He onpenenun caMoCTOSTENBHO 1I€J1b ObITA: BHIIOJIHUI padOTy HE MOJHOCTHIO, HE
MOATOTOBWJI HY’)KHOE 000pYy1I0BaHUE U 00bEM BBINOJIHEHHON YacTU pabOThI HE [TO3BOJISIET
C/IeNaTh MPABUIBHBIX BBIBOJOB. OIBITHI, H3MEPEHUS, BEIYUCIICHHS, HAOIOICHUS
MIPOU3BOIMIINCH HETPABUIIBHO.

B xo/1e paboThl 1 B 0T4eTE OOHAPYKIIIUCh B COBOKYITHOCTH BCE HEJIOCTATKU, OTMEUCHHEIC B
TpeboBaHUsX K orieHKe «3». Jlomyckaer nBe (1 60see) rpyObie OTHOKU B X0/1€
IKCIIEPUMEHTA, B 00BSICHEHHUH, B 0)OPMIICHUH PaOOTHI, B COOFOJICHUH  MPABUII TEXHUKU
0€30MacHOCTH MPH paboTe C BELIECTBAMU U 000pYyI0BaHHEM, KOTOPbIE HE MOKET UCIIPABUTH

Jaxe 110 Tpe6OBaHI/IIO YUUTCIIA.

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLIECCA

1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

1. ®usuka: 7-i knacc: yueOHUK, 6a30BbIid ypoBeHb/M.M.I1eproimikuH,

A.N.MBanoB. - Mocksa: [Ipocsemnienue, 2023.

®dwusuka: 8- kmace: yaeonuk/M.M.I1epeimkun. - Mocksa: Jpoda, 2018.

3. ®wusuka: 9-i knacc: yueonuk/A.B.Ilepeimkun, E.M.I'yTHuK. - MOockBa:
Hpoda, 20109.

N

N

. METOANYECKHUE MATEPHUAJIbI, YYEBHBIE IOCOBUSA JJI51
YUUTEJA

1. ®dusuka. 7 KJ1acc: caMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OThI K Y4EOHUKY
A .B.Ilepsimkuna / A.E.Mapos., E.A.Mapown. - M.: Jlpoda, 2019.

2. ®usuka. 7 kinace (B 2 yactax). YueOnuk/J1.O. I'ennenmmreiin, A.A.
bynarosa u np.; moxa pen. B.A. Opnosa — M.-bunom. JIabopaTopust
3ansaTui, 2019.

3. ®usuka. 8 Kacc: caMoCTOATEIbHbIE U KOHTPOJIbHBIE PA0OTHI K YYEOHUKY
A.B.Ilepoimikuna / A.E.Mapos., E.A.Mapown. - M.: Ipoda, 2019.

4. ®dusuka. 9 KIacc: caMOCTOATENbHBIE U KOHTPOJIbHBIE PA0OTHI K yUEOHUKY

A.B.Ilepeimkuna / A.E.Mapos., E.A.MapoHn. - M.: JIpoda, 2019.



5. KontponbHbie U caMOCTOSITeNIbHBIE PAa0OTHI 1O (U3MKe. 7 Kiacc: K
yuebnuky A.B. [lepsimkuna «®Pusnka.”7 knace» @I'OC ( kK HoBoMy
yuebnuky)/O.U.I'pomriena. - 8-e uzn.-M.:U3narensctBo «Ok3amen», 2019
T.

6. KoHTpolibHBIE U caMOCTOATENbHBIE pabOTHI IO PU3KKE. § KIacc: K
yueOHuky A.B. [leppimkuna «®usuka.7 xkiaacey @I'OC (k HoBoMy
yueOHuky)/O.U.I'pomuesa. - 8-e uzn.-M.:MznarensctBo «k3amen», 2019
r.

/. KoHTpollbHBIE U CaMOCTOATENbHBIE paboThI IO PU3KKe. 9 KIacc: K
yueOHuky A.B. [leppimikuna, E.M.I'ytHuk «®usuka.9 kinacey OI'OC (k
HOoBOoMY y4eOHuky)/O.1.I'pomiieBa. - 6-¢ uzn.-M.: U3natenscTBo
«Dx3amen», 2019 r.

8. COopuuk 3amad mmo ¢usnke A 7-9 kimaccoB 001meodpa3oBaTeIbHBIX
yupexnenuit/ B.W.Jlykamuk, E.B.MBanoBa.-M.: [Ipocsemienne, 2018 .

9. ®wuswmka. 3amaunuk. 10-11 ki.: mocobue mist 061e00pa3zoBaTEIHLHBIX
yupexaenuit/A.I1.PeimkeBud.-M.: [Ipoda, 2019 r.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

PDIII - https://resh.edu.ru/
Yun.py https://uchi.ru/
J1.Kiacce
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