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MHNOACHUTEJIBHAS 3ATIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTABJICHA Ha
OCHOBE TMOJOXEHUH M TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS Ha YINIyOJEHHOM YpOBHE
OCHOBHOM 00pasoBaTenbHOM porpamMMel, ipeAcTaBieHHbIX B PI'OC OO0, a Takxke ¢ yueTom
(benepanbHOl paboyeit mporpamMmbl BocnuTanus U KoHuenmuu mnpenoaaBaHusi y4eOHOTO
npeamera «DOuzukay.

Copepxanue mnporpamMmbl MO (U3MKE HANPaBICHO HA YJOBJIETBOPEHUE IMOBBIIIEHHBIX
3aMpocoB 00YyYalOUINXCs, CTPEMSIIIUXCS K 0oJiee TIyOOKOMY OCBOEHUIO (PU3MYECKUX 3HAHUM,
1 Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOH I'paMOTHOCTM oOydarommuxcs. B mporpamme mo
(bu3MKe YUYUTHIBAIOTCS BO3MOKHOCTH yuyeOHOTro mpeamera B peanuzauuu tpeboBanuii ®I'OC
OOO k mIaHUPyEeMbIM JUYHOCTHBIM M METANpeIMETHBIM pe3yibTaTaM OOyuYeHHs, a TaKkKe
MEXIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX yYEOHBIX MpPEIMETOB HA YPOBHE OCHOBHOIO
o01ero oopa3oBaHus.

[Iporpamma no ¢u3MKe ycTaHABIMBAET pacHpeseseHue y4eOHOro Marepuaia mo rogam
oOyueHus (Mo Kjaccam), TMpeasiaraeT MPUMEPHYIO TOCIEAOBATENLHOCTh H3YUYCHUS TEM,
OCHOBAaHHYI0 Ha JIOTMKE pa3BUTUS NPEIMETHOTO COJEpPKaHUS M Y4€T€ BO3PACTHBIX
0COOEHHOCTEH 00yJarOIIUXCH.

[Iporpamma mo @u3uke pa3zpaboTaHa C LEIbI0 OKA3aHHUS METOAMYECKOM MOMOIIU
YUUTENIO B CO3AaHUH paboyeil MporpaMMBbI 10 y4eOHOMY IPeIMETY.

®usuka ABIAETCA CUCTEMOOOpA3yIOIMM JJii  E€CTECTBEHHOHAYYHbIX  Yy4E€OHBIX
MPEIMETOB, MOCKOIbKY (PU3MUECKHe 3aKOHBI JIe)KaT B OCHOBE IIPOIECCOB U SIBJICHMIA,
U3y4aeMbIX XMUMHEH, Ononorueii, actpoHoMuet u ¢usnueckoi reorpadueil, BHOCUT BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MUPa, MPEIOCTABISICT Hanboee sicHble 00pa3iibl IPUMEHEHUS
Hay4YHOTO METO/Ia O3HAHUS, TO €CTh CIOCO0a MOIYYEHHSI IOCTOBEPHBIX 3HAHUMA O MUpE.

OpnHa u3 TIaBHBIX 337124 PU3NYECKOTO 00pa30BaHUsl B CTPYKType 00IIero oopa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW TIPAaMOTHOCTM M HUHTEpeca K HaykKe Yy
00yJaromuxcs.

N3ydyenune ¢u3nku Ha yriuyOl€HHOM YpOBHE MpEIIoJiaraeT yBEpPEHHOE BIaJCHHE
CJIEIYIOIIMMH KOMIIETEHTHOCTAMHU, XapaKTepU3yIOUIUMU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTH:!

HAy4YHO OOBICHSTH SIBJICHUS;

OLIEHUBATh U MOHUMAaTh 0COOEHHOCTH HAYYHOT'O UCCIIE0BAHUS;

MHTEPIPETUPOBATh JAAHHBIE M HCIOJIb30BATh HAay4YHBbIE JOKA3aTEIbCTBA ISl MOJIYUCHHUS
BBIBOJIOB.

Henn m3ydyenust GU3MKKM HA ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs ONpEIETICHbI B
Konnenuu npenogaBanus yaeoHoro npeamera «dDusnka» B 00pa3oBaTEIbHBIX OPTaHU3AIHIX
Poccuiickoit ®eneparuu, peaqusyOMUX OCHOBHBIE OO0IIe00pa3oBaTeNbHBIE MPOTrPaAMMBI,
yTBepxkAEHHON pemenrueM Kosmnernn Mununcrepersa npocsemenus Poccuiickon ®@enepanun
(npotokon ot 3 nekadps 2019 r. Ne [TK-4BH).

Lenu nzydenust Gpu3nuku Ha yriayOJIEHHOM YpOBHE:

pa3BUTHE WHTEpEeca W CTpPEeMJICHUS OOydYaloIIMUXCS K HAyYHOMY H3YYEHHUIO HPUPOJIBI,
pPa3BUTHE UX MHTEJUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;



pa3BUTHE TIPEACTAaBIEHUH O HAyYHOM METOAe TMO3HaHus U (HopMHUpOBaHUE
HCCJIEI0BATENBCKOr0 OTHOIIEHUS K OKPY>KAIOIIUM SBJICHUSM;

dbopMUpoBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylibTaTa M3Y4YEHHs OCHOB CTPOCHUS
MaTepHuy U (pyHAAMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHATh (U3NYECKHE 3HAHUS U HaydHbIE JI0Ka3aTelIbCTBa
U1 OOBSCHEHHSI OKPY’KAIOIIUX SIBJICHHUIA;

(dbopMupoBaHUE TPEICTAaBICHUI O poyid (PU3UKU IS PA3BUTHUSL JPYTHMX €CTECTBEHHBIX
HayK, TEXHUKHA U TEXHOJIOTHIA;

pa3BUTHE TPEIACTaBICHU O BO3MOXKHBIX cdepax Oynaymeid npodecCHoHaNbHOM
NESTEIIbHOCTH, CBSA3aHHOW C (PU3MKOW, MOATOTOBKAa K JalibHEWIIeMy OOYYEHHIO B 3TOM
HaIpaBJICHUH,

(¢bopMUpoBaHHE TOTOBHOCTH K JalbHeHIIeMy H3ydyeHUI0 (U3MKH Ha YriayOJIEéHHOM
YpOBHE B paMKaxX COOTBETCTBYIOUIMX TMpoduieil oOydeHHss Ha YypOBHE CpEIHEro oOIero
oOpa3zoBaHusl.

JlocTkeHne ASTUX Iiesied mporpaMMbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBaHusi 00€CTICUNBACTCS PEIICHUEM CICAYIOIINX 3a70a4:

MproOpeTeHrne 3HAaHUN O JUCKPETHOM CTPOCHUU BEIIECTBA, MEXAHMUYECKHX, TEIJIOBBIX,
AIIEKTPOMArHUTHBIX ¥ KBAHTOBBIX SIBJICHHUSAX;

MpUOOpEeTeHHEe YMEHUIN aHAM3UPOBATh U OOBSICHATH (DHU3UUECKHE SIBJICHHS HA OCHOBE
M3YYEHHBIX (PU3NYECKUX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHME METOJIOB PELICHHs PAaCUETHBIX U KaueCTBEHHBIX 3a]a4, TPEOYIOUINX CO3JaHHs
M UCHOJB30BaHMUS  (PU3WYECKUX  MOJENei, BKIOYas TBOPYECKME UM  MPAKTHKO-
OpPHEHTHPOBAHHBIE 33]]aUH;

pa3BUTHE MCCIEAOBATENBCKUX YMEHHMI: HAOMI0aTh SIBICHUS M M3MEPATH (DU3HMUECKHE
BEJIMYUHBI, BBIIBUTATh THUIOTE3bl U MpeIaraTh 3KCIEPUMEHTAIbHbIE CIIOCOOBI UX MPOBEPKH,
IUTAHUPOBATh M MPOBOJUTH OMNBITHI, AKCIEPUMEHTAIbHbIE MCCIEIOBAHMS, AHAIM3UPOBATH
MOJIYYE€HHBIE TAHHBIE U JIeJaTh BHIBOIBL;

OocBOeHHE TpUEMOB paboThl ¢ uHMOpMarueil (GU3NIecKoro coaep aHus, BKIHOYAS
MH(OOPMALIMIO O COBPEMEHHBIX JOCTHXKEHUSAX (U3UKU, HHTEpHpeTanuss M KPUTHYECKOe
olleHMBaHKE UH(OpMAIUY;

3HaKOMCTBO CO cepamu mpodhecCuOHAIbHON NeATEeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMHU HA JOCTHKCHUAX (PU3UUIECKON HAYKU.

PaGouas nmporpamma no ¢usuke Ha ypoBHE OCHOBHOI'O 00111ero 00pa30BaHUs COCTaBJICHA
C YYEeTOM IUIAaHHPYEMbIX DPE3YyJIbTaTOB JIyXOBHO-HPABCTBEHHOTO PA3BHUTHS, BOCIUTAHHS U
collManu3aluyd OOy4alolIUXcsi, MPEACTAaBICHHbIX B QeaepanbHO paboueld mporpamme
BOCTIMTAHUS.

Ha u3ydenne ¢usuku (yrinyOn€HHBIM ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
orBoautcs 340 vacos: B 7 kinacce — 102 yaca (3 yaca B Hezento), B 8 kiacce — 102 yaca (3 yaca
B HeJneno), B 9 kimacce — 136 yacoB (4 yaca B HE/ICIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u eé poJib B IO3HAHUYN OKPY KAIOIIEero Mupa.

®dusuka — Hayka O npupone. SBieHus Npupoasl (JIEMEHTHl COAEpPKAHUS,
BKIIIOUYAIOIIME MEXIpeAMETHbIE CBs3u). Dusnueckue SBICHUS: MEXaHUYECKUE,
TEIJIOBBIE, DJIEKTPUYECKUE, MArHUTHBIE, CBETOBBIC, 3BYKOBBIC.

@duznyeckue BeaUMUMHBL. PasmepHocTh. EQuHUIBI  (QU3WYECKUX  BEIHYHUH.
N3mepenue ¢uznueckux BeIUMYMH. JTajoHbl. Dusmyeckue npubopsl. llena nenenws.
[Torpemnocts u3mepenuii. [IpaBuna 6e3omacHoro Tpyaa npu pabote ¢ J1abopaTOPHBIM
o0opynoBanueMm. MexayHapoaHas cucreMa eauHuIl. [IlepeBosl BHECUCTEMHBIX €IMHULL B
enuaniel CU.

Kak ¢usuka um apyrue ecrecTBEHHbIE HAayKu H3ydaroT npupoay. EctecTBeHHO-
HAyYHBIM METOJ MO3HAHMS: HAOII0IEHUE, IOCTAHOBKA HAYYHOTO BOMPOCA, BHIIBUKECHUE
TUIOTE3, 3KCIEPUMEHT IO MPOBEPKE THIOTE3, OOBSICHEHUE HAOIIOAAEMOIO SIBICHMS.
Onucanue GU3NYECKUX SBICHUH C MTOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

MexaHnueckue, TEIUIOBbIE, 3JEKTPUUYECKHE, MArHUTHBIE, CBETOBBIE, 3BYKOBBIE
SIBJICHUS.

®duznyeckue mTPUOOPHI U TpoOIEnypa MPSMBIX HM3MEPEHUH aHAJIOTOBBIM U
U (POBBIM TPUOOPOM.

Jlabopamopnuie padbomut u onvimeol.

OnpeneneHue 1EeHbI AJIEHUS UIKaIbl U3MEPUTEIBHOTO MPUOOpAa.

N3mepeHne paccTosHUM.

N3mepenue miomaau u o0béMa. MeTos maneTky.

N3MepeHne BpeMeHHU.

N3mepenue o0bEMa )KUIKOCTH U TBEPIOTO TeNa.

Onpenenenue pa3MepoB MaibIX Tel. MeTos psI0B.

[IpoBenenue uccinenoBaHus MO MPOBEPKE TMIIOTE3bI: NAJbHOCThH IMOJNETA IIApHKa,
NYIIEHHOTO TOPU30HTAIBHO, TEM O0JIbIIIe, YeM OOJIbIIIe BHICOTA ITyCKa.

Pa3nen 2. IlepBoHavajibHbIe CBeCHHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BellecTBa: aTOMbl M MOJIEKYJBI, HUX pa3Mepbl U Maccbl. OIBITHI,
JTIOKa3bIBAIOIIME JUCKPETHOE CTPOCHUE BELIECTBA.

JBuxenue yactuil BemiecTBa. CBs3b CKOPOCTU JBUXKEHHS YaCTHUI[ C TEMIIEPaTypoil.
bpoynoBckoe nemwxkenue. Quddysus. BzanmoneiicTBue yacTuil BEIIECTBA: MPUTHKECHUE
U OTTAJIKUBAHUE.

ArperatHble COCTOSIHMSI BEIIECTBA: CTPOCHHUE Ta30B, JXKUJAKOCTEH M TBEPABIX
(kpucTaIMuecKux) Tel. B3auMOCBA3b MeXay CBONCTBAaMH BEIIECTB B  Pa3HBIX
arperaTHBIX COCTOSHHUSIX M HMX AaTOMHO-MOJIEKYISpHBIM cTpoeHneM. OcobeHHoCTH
arperaTHbIX COCTOSIHUI BOJBI.



Jemoncmpayuu.

Habmonenre 6poyHOBCKOTO JIBUXKEHUS.

HaGntonenue nuddysuu.

HaGmronenue sBieHUN, OOBSCHSAIOMIUXCS NPUTHKEHUEM WIM OTTAJIKUBAaHUEM
YaCTHI] BEILIECTBA.

Jlabopamopnusie padbomul u onvimel.

OrneHka AuameTpa aToMa METOJIOM PSIOB (C UCIoJIb30BaHUEM QoTorpaduit).

OnBITH IO HAOIOACHUIO TETNIOBOTO PACHIMPEHHUSI TA30B.

OnBITH 1O OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKCHUSL.

Paznea 3. /IBukenne u B3auMoaeCTBHE TeJl.

Mexannueckoe nBuxkenue. [yt u nepemenienrne. PaBHOMEpHOE 1 HEPABHOMEPHOE
nexeHue. CBOOOJHOE TMajgeHUE Kak TMpUMEp HEPAaBHOMEPHOTO IBHXKEHUS Tell.
Cxopoctb. CpefHsisi CKOPOCTh IIPU HEPABHOMEPHOM JABWIKEHUU. PacuéT myTu U BpeMeHHU
JBU)KEHUSL.

['paduku 3aBUCMMOCTEN BETMYHMH, ONMUCHIBAIOIIMX ABMKeHHE. O0mMe MoHATHS 00
OTHOCHUTENIBHOCTH  ABWKEHUs. CJIOKEHHE CKOpOCTeH 1 Ted, JBHKYIIUXCS
apajuIeIbHO.

SBneHne wHepuuu. 3aKOH HWHepUMH. B3aumopnelcTBue Ten Kak IpUYMHA
W3MEHEHUSI CKOPOCTHM JBWKEHUSA Tell. Macca Kak Mepa HHEPTHOCTHM Tela B
MOCTYMATeNbHOM JBMXEHUU. [ImoTHOCTH BemecTBa. CBsI3b IUIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ B equHulle 00bEMa BemecTBa. Cmecu U cruiaBbl. [loBepXHOCTHAS U TMHEHHAsS
IJIOTHOCTb.

Cuta Kak XapakTepucTUKa B3aumojaeicTBus Ten. Cuna ynpyroctu u 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOUIBI0 TUHAMOMETpA. SIBIeHUEe TATOTEHUs U cuiia Tskectu. Cuna
TSDKECTH Ha Jpyrux mianetax. Bec tema. HeBecomocTs. CrioxkeHne cui, HalpaBJICHHBIX
no oaHou mpsimoil. PaBHoxeiictByromas cui. Cuna TpeHusa. TpeHHe CKOJbXKEHUS U
TpPEHUE MOKOs, BI3KOe TpeHue. TpeHue B mpupojie U TEXHUKE.

Jemoncmpayuu.

Halmronenre MexaHnuecKoro ABUKEHHUS Tena.

N3mepenne ckopocTH NpSIMOJIMHEUHOTO IBUKEHUSI.

HaGronenue sBieHus HHEPIUU.

HaburoneHrne n3aMeHeH s CKOPOCTH IPU B3aUMOJEHCTBUY TEIL.

CpaBHEHHME MacC MO B3aUMOJIEUCTBUIO TEIL.

CrnoskeHue cuil, HalpaBJIEHHBIX 110 OJJHOM MPSMON.

Jlabopamopnuie padomut u onvimel.

OrnpeneneHre CKOPOCTH PAaBHOMEPHOTO JIBMXKCHHS (IIapvKa B KUJIKOCTH, MOJEITH
ANEKTPUUYECKOTO aBTOMOOWIIS U TaK Jajee).

OrnpeneneHue cpeiHel CKOPOCTH CKOJIBKEHHS OpyCcKa WU IIapuKa MO HAKIOHHOMN
IJIOCKOCTH.

Ornpenenenue IOTHOCTU TBEPAOTO TeNA.

OnpIThI, 1€MOHCTPUPYIOUINE 3aBUCHMOCTh PACTSKEHUs (AedopManuu) NpyKUHbBI
OT IPUIIOKEHHOHN CHUJIBI.



OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI
JIABJICHUS U XapaKTepa CONPUKACAIOLIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBiieHue TBEPABIX TeJ, JKUAKOCTEN U ra3oB.

Hasnenne. Cuia naBiaeHus. CrnocoObl YMEHBUIECHUS W YBEIWYEHUS IaBJICHHUS.
JlaBnenue rasa. 3aBUCUMOCTb JaBJE€HMs ra3a oT o0béma M TemiepaTypsl. Ilepemaua
JIABJICHUS TBEPIBIMU TEJIaMH, KUAKOCTAMHU U razamu. 3akoH [lackans. [TneBmaTnueckue
MAaIlWHBI.

3aBUCUMOCTD JABJICHUS KUAKOCTH OT TIyOMHBI morpykenus. ['mapocraruueckuii
napajgokc. CooOmaromuecs cocyabl. ['mapaBnuyeckue MexaHu3Mmbl. lcnonb3oBaHue
BBICOKHX JaBJICHUN B COBPEMEHHBIX TEXHOJOTHIX. Y CTPOICTBO BOAOIIPOBOAA.

AtMocdepa 3emuin U arMocdepHoe JaaBieHue. lIpuumHBI CylEeCTBOBaHUS
BO3yIIHOM 06onouku 3emiu. OneiT Toppudenu. M3mepenne arMochepHOro 1aBIeHusI.
3aBUCUMOCTb aTMOC(EPHOI0 AABIECHUS OT BBICOTHI Haja ypoBHEM Mops. IIpubopsr mis
U3MEpEeHUs: aTMOC(EPHOTO JABICHHUS.

JleficTBue JKMIKOCTM M Ta3a Ha IOTPYXKEHHOE B HUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumezna. YCIOBHE BO3HMKHOBEHHMS BBITAIKUBAIOUIECH
(apxuMmenoBoit) cwibl, moarekanue. [InaBanue ten. Bo3ayxormnaBanue.

Jemoncmpayuu.

3aBUCHMOCTD JJABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHUs )KUAKOCTHIO U Ta30M.

Coo01maronimecs: CoOCy/ibl.

I'mapaBauueckuii mpecc.

[IposiBnenue aeiicTBust aTMOCHEPHOTO TABICHUS.

Cudos.

3aBUCUMOCTD BBITAIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOM B KUIKOCTh YaCTH
TeJla ¥ TUIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOLIEH CUJIbI BECY BBITCCHEHHOM JKHUJIKOCTH.

YcnoBue IUlaBaHUsA TeEJI: IUIABAHUE WIIM IOTPY)KEHHE TN B 3aBUCUMOCTH OT
COOTHOUIEHUS IJIOTHOCTEM TEJA U KUJIKOCTH.

Jlabopamopnuie padomut u onvimeol.

HccnenoBanue 3aBUCHUMOCTH Beca Tela B BOJE OT 00bEMa MOTpYyXEHHOH B
JKUJKOCTb YaCTH TeJa.

OnpenenieHNEe BBITAIIKABAIONICH CHUIIbI, JACHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B
KUJKOCTbD.

[IpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CHIIBI, JCHCTBYIOIIEH Ha TEJIO B
KUJKOCTH, OT Macchl TeJa.

OneITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CHIIbI, 1€HCTBYIOLIEH
Ha TEeJIO B KUJKOCTH, OT 00bEMa MOrpyKEHHON B KUJKOCTh YaCTH Teja U OT IJIOTHOCTH
KUJKOCTH.

KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHME JIOAKU U OIpEIeieHUue eé
rpy30I10ABbEMHOCTH.



Pazjen 5. PaboTa 1 MOIIHOCTH. JHEPrusi.

Mexannueckass paboTa JUisi CHJI, HalpaBIICHHBIX BJOJIb JIMHUU TEPEMEIECHUSs.
MomHocCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, IMOJMCIACT, HAKJIOHHASA IJIOCKOCTb,
HOXHHUYHBIA MeXaHu3M. MowmeHT cuibl. PaBHOBecue peruara. [IpaBuino MOMEHTOB.
[IpumeHeHne mpaBuiIa paBHOBECHS pbluara K OJOKY. «30JI0TO€ MPaBHIIO» MEXAHHUKHU.
KIIJI mpocteix MexaHusmoB. IIpocTele MexaHu3Mbl B OBITY, TEXHHKE, >KHBBIX
OpraHu3Max.

Mexannueckas 3Heprusi. Kunertnueckas u nmoreHuuanbHas sueprus. [Ipespanienue
OJIHOTO BHJIa MEXaHWYECKOW SHEpPruu B JPYTrod. 3aKOH COXPAHEHUs W NpPEBpAllCHUS
SHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

[IpumMepsl MPOCTHIX MEXaHU3MOB.

Jlabopamopnuie padomut u onvimeol.

HccnenoBanue ycinoBU paBHOBECHUS phlUara.

N3mepenne KIIJ1 HakKJIOHHOM TJIOCKOCTH.

N3ydenue npaBuia ppryara ajs HOJBUKHOTO U HEMOJBUAKHOTO OJIOKOB.

Omnpenenenne KIIJl moaBuxHOTO 1 HEMTOABMKHOTO OJIOKA.

Onpenenenue pabOThl CHJIBI YOPYTOCTH HOpH MOABEME TIPYy30B MpPH IMOMOILU
MOJIBI)KHOTO OJI0KA.

N3yueHne 3aKk0Ha COXPAHEHHS] MEXaHUYECKON DHEPTHH.

8 KJIACC

Paspnen 6. TenvioBbie siBJICHMS.

OCHOBHBIE MOJOKEHUS MOJIEKYJIIPHO-KNHETUYECKOM TEOPUM CTPOCHMS BEILECTBA.
Macca u pa3Mmepel aroMoB M MoJsieKyld. OmbITEI, MOATBEPKAAOIINE OCHOBHBIE
MIOJIOXKEHNS MOJIEKYJIIPHO-KNHETUYECKON TEOPUHU.

Mopgenmn  TBEpPAOrO, KHUAKOIO H  Ta3000pa3HOr0  COCTOSHHUM  BEIECTBA.
Kpucrannuyeckue u amopdubeie Ttena. I'padeH — HOBBIM MaTepuan s HOBBIX
TeXHOJIOTUH. TEeXHOJOTHH MONTY4YeHUs MCKYCCTBEHHBIX anMa3oB. OObSICHEHHE CBOWMCTB
ra3oB, JKUJIKOCTEH M TBEPHABIX T€JI HA OCHOBE IOJIOKEHUU MOJIEKYJSIPHO-KUHETUYECKON
Teopun. [IoBEpXHOCTHOE HATSKEHUE, CMAYMBAHME, KAaWUIApHBIE siBIeHUs. TermoBoe
pacimmpeHue 1 ckatue. 3aBUCUMOCTD JaBJIeHHS ra3a oT 00bEMa, TeMIiepaTyphl.

Temneparypa. CBsi3b TeMmmepaTypbl CO CpPEIHEW KUHETHMYECKOW BSHepruen
TEIJIOBOTO JBMKEHHUSI YaCTULl. TeMIepaTypHbIe IKaJbl.

Buytpennsist sneprust. CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTHH: TEIUIonepeaaya
U coBepuieHHMEe paboThl. Buasl Temsonepeaud: TEMJIONPOBOIHOCTb, KOHBEKIUS,
usnydenue. Bunapl temsonepegaun B npupoie W TexHuke. HeoOpaTMMOCTh TEMIOBBIX
IIPOLIECCOB.

KosnnyectBo TemnoTsl. VYienbHas TEIUIOEMKOCTh BeIleCTBAa. TeIIooOMEH U
TEIUI0OBOE paBHOBecue. 3akoH HeioToHa-Puxmana. YpaBHeHue TerioBoro Oananca.



[InaBneHne M OTBEpPAEBAHME KPUCTAUIMYECKUX BEUIECTB. YJI€NbHAs TEIIOTa
wiaBnenus. [lapooOpasoBanne u koHnmeHcauusa. HWcmapenue. Kunenue. VYnpenbHas
TEIJIoTa TNapooOpa3oBaHus. 3aBUCHMOCTb TEMIEPATyphl KUIEHHUS OT aTMOC(HEpHOro
naBieHus. HachlleHHbIA 1 HEHACBIEHHBIN MTap. BiaxxHOCTh BO3AyXa.

DHeprus TOIUINBA. Y AebHas TEIJI0Ta CTOPaHUsL.

[Tpunnumnel padotel TemoBbix aAsuratenceii. KIIJI TermoBoro nurarens. TemioBbie
JIBUTATENH U 3aIIUTa OKPYkKAOWIEH cpebl. TeroBbie MOTEpU B TEMIOCETSX.

3aKOH COXpaHEHHWS U TMPEBpALEHUS DSHEPTUA B MEXAaHUYECKHX M TEIUIOBBIX
MpOLECCAX.

Jemoncmpayuu.

HaGntonenre O6poyHOBCKOTO ABUKEHUS.

Hab6monenue nuddys3un.

HaGmronenuve sBieHUI TOBEPXHOCTHOTO HATSXKCHUS, CMAUMBAHUSA U KAITUJUISIPHBIX
SIBJICHUU.

HaGtoeHre TermoBoro pacimpeHus Tel.

V3meHeHne naBieHuss raza TMpU HU3MEHEHHMHM OO0bEMa W HarpeBaHWM WIIU
OXJIKICHUU.

[IpaBuna nusmepeHus: TeMIepaTypsl.

Buasl rerionepenaum.

OxJa<zieHre Mpu COBEPUICHUHU paOOTHI.

HarpeBanue nipu coBepiiieHUU pabOThl BHEITHUMU CHUJIAMHU.

CpaBHEeHHE TETUIOEMKOCTEN Pa3IMYHBIX BEILECTB.

HaGnronenue kuneHusl.

HaGmronenne nocTossHCTBa TeMIiepaTyphl MPU TUIABIICHUU.

Moenu TEIIOBBIX IBUTraTENEH.

Jlabopamopnuie padbomut u onvimeol.

OMBITH O OOHAPYKEHUIO TEUCTBUS CHUIT MOJICKYJISIPHOTO MPUTSKCHHUS.

OnbITHI O BBIPAIIMBAHUIO KPUCTAJUIOB OBAPEHHOM COJIM WIIM caxapa.

N3Mepenne temrieparypbl ONpU MOMOINM KHAKOCTHOIO TEPMOMETpPAa M JaTUMKA
TEMIEPATYPBHI.

OnpITel IO HAOMIOJCHHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH M TBEPABIX
TelL.

OrnpeneneHue AaBiICHUS BO3IyXa B OAJIJIOHE IIMPHUIIA.

HccnenoBanue 3aBUCUMOCTH JIABJIICHUS BO3/IyXa OT €ro 00bhEMa 1 TeMITepaTyphl.

[IpoBepka rumoTe3sl JUHEWHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA YUJIKOCTU B
TEPMOMETPUIECKON TPYOKE OT TEMIIEpaTyPHI.

Halntonenre n3mMeHeHust BHYTPEHHEW SHEPIruM Tella B pe3yibTaTe TeIulonepeaun
¥ pabOThI BHEITHUX CHII.

HccnenoBanue sBJIEHHUS TEIIOOOMEHA INPU CMEIIMBAHUU XOJIOJAHOM W Tropsue
BOJIBL.

OnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJIOW MPH TEIJIOOOMEHE C
HarpeTbiM METAITIMYECKUM LIMJIUHIPOM.

OnpeneneHre MOLUTHOCTH TEIUIOBBIX NOTEPH (3akoH HproToHa-Pruxmana).



Ornpenenenue y1eapHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca uCapeHusl.

OrnpeeneHne OTHOCUTENBHON BIAXXHOCTH BO31yXa.

Onpenenenue yeapHON TEIUIOTHI IUIABICHUS JbJA.

Paznen 7. DiekTpudyecKue 1 MATHUTHbIE SIBJICHHS.

OnekTpuzauus Ten. J[Ba poaa 2IIEKTpUYECKUMX 3apsAnoB. BzaumonericTBue
3apsKeHHBIX Tell. 3akoH KynoHa.

Onektpuueckoe mojne. Hanpsok€HHOCTh  anekTpudeckoro mons. [Ipunnun
CYNEpHO3ULIUU IEKTPUUYECKUX MOJIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenn »snekTpuyeckux 3apsaioB. OJIEMEHTAPHBIA 3JIEKTPUYECKUN  3apsi.
Ctpoenue atoma. [IpoBOJHUKHM, TUAIEKTPUKUA U TMOJTYNPOBOAHUKU. 3aKOH COXPaHECHHS
AIEKTPUYECKOTO 3apsia.

DJIEKTPUYECKUN TOK. Y CIIOBHUSI CYIIECTBOBAHUS AJIEKTPUUECKOr0 TOKa. cTOUHHMKH
MOCTOSIHHOTO TOKa. JIeHCTBHS DIIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKUM TOK B METAJIaX, )KUJAKOCTSIX U Ta3ax.

OnekTpuueckas uenb. Cuia TOKa. DJIEKTPUUYECKOE HaIpshDKeHHe. AmmnepMmerp U
BOJBTMETP B LENH TMOCTOAHHOTO TOKa. CONpPOTUBIEHUE MPOBOJHUKA. YJEIBHOE
CONpPOTHUBIIEHHE BemecTBa. 3akoH Oma nana ywactka uenu. IlocnegoBaTtenbHoe U
napasienbHOoe coeMHeHne NpoBOAHUKOB. DJIC B 1enu moCTOSHHOrO TOKa. 3akoH Oma
s monHor menw. IlpaBunma Kupxroda. Pacd€T mpocThIX 2JIEKTPUYECKUX IIETeH.
HenuHetHbIE 371EMEHTHI.

PaboTa 1 MOIITHOCTH AJIEKTPUIECKOTO TOKa. 3akoH [[xoyms-Jlenna. Diekrpuaeckue
LEMU U TOTPEOUTENIN dIEKTPUUECKON SHEepruu B ObITY. KOpoTKOE 3aMbIKaHHE.

[loctossHHBIE MarHuThl. B3auMoaelcTBHE NOCTOSIHHBIX MarHuToB. MarHutHoe
nosje. MarauuTHoe nosie 3eMJIM U €ro 3Ha4YeHWe Jid *Ku3Hu Ha 3emiie. OnbIT Dpcrena.
MarnutHoe nosje 3aekTpuyeckoro Toka. OnelT Amnepa. [IpumeHeHue 31eKTpOMarHuToB
B TEXHUKE. J[eiiCTBME MarHUTHOrO IMOJs Ha MPOBOAHUK C TOKoM. Cuna Ammepa u
omnpeneneHrue e€ HampaBieHUs. DJIEKTPOABUIaTellb MOCTOSIHHOTO Toka. Mcnonb3oBaHue
ANEKTPOJBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Oneitel @apanes. SBieHue snekTpoMarHuTHOM uHAYKIMH. IIpaBuno JleHua.
OnektporeHepaTop. CrocoObl MOTyUYEeHHS dJEKTPUUECKOM IHEPTUU. DIICKTPOCTAHIIMK Ha
BO300OHOBIISIEMBIX HMCTOYHHKAX JHEPTrUU. OKOJOTUYECKHE TPOOJIEMBl HSHEPTeTHKH.
TomMBHBIE JIEMEHTHI U AIEKTPOMOOHIIH.

Jemoncmpayuu.

DnekTpuszanus Ted.

JIBa pojia 37E€KTPUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIL.

YCTpolCTBO U AEUCTBUE IEKTPOCKOIA.

DJIEKTPOCTATUYECKAs] MHYKIIHSL.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

MonenpoBaHue CHJIOBBIX JUHHUI 3JEKTPUYECKOrO MOJIS ¢ TTOMOUIBI0 OYyMa)KHBIX
CYJITAHOB.

[IpoBOHMKHY U TUANEKTPUKH.

N cTOYHHUKH MOCTOSITHHOTO TOKA.



JlencTBus 3JIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUI TOK B KUJKOCTH.

["a30BBbIi1 pa3ps.

N3mepeHue cuibl TOKa aMIEPMETPOM.

N3mepenue 3eKTpUIecKOro HaMPSKEHUsI BOJIBTMETPOM.

PeocraTt u MarazuH cONpoOTUBICHUM.

B3anmopaeincTBue MOCTOSHHBIX MAarHUTOB.

MopennpoBaHre HEBO3MOXKHOCTH Pa3AeICeHUs TOJIFOCOB MarHUTA.

MopenupoBaHre MATHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT DpcTena.

MarnuTHoe noJie ToKa. DJIeKTPOMAarHuT.

JleficTBre MAarHUTHOTO TOJISL HAa IPOBOJHUK C TOKOM.

DNEeKTPOABUTATEh TOCTOSTHHOTO TOKA.

OmnbiThl Dapajes.

DNEKTPOreHepaTop MOCTOSTHHOTO TOKaA.

Jlabopamopnuie padomut u onvimeol.

OMBITHI O HAOTIOICHUIO DJIEKTPU3ALUU TEJ TPU COMPUKOCHOBEHUHU U MHIYKIIUCH.

HccnenoBanue OeiCTBUS JIEKTPUUECKOTO MOJISI HA IPOBOJHUKHU U IUDJICKTPUKHU.

COopka U uCIbITaHUE IEKTPUICCKOM I[EMH MTOCTOSTHHOTO TOKaA.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, IPOTEKAIOIIETO YEpe3 pPEe3UcTop, OT
HaIpPsHKEHUS HAa PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JEKTPUYECKOTO  COMPOTHUBIICHUS
MPOBOJIHUKA OT €T0 JJIUHBI, TUTOIAU TTOTIEPEUYHOI0 CEUCHUS U MaTepHala.

OrnpeneneHue y1eaIbHOIO COMPOTUBIIEHUS TPOBOIHUKA.

[IpoBepka mpaBuia CIOXKEHUS HANPSHKCHUM MPHU MOCIEI0BATEILHOM COCIUMHEHUH
JIBYX pE€3UCTOPOB.

[IpoBepka mpaBuiia Jjisi CUJIBI TOKA MPU TapaliIeIbHOM COSAMHEHUN PE3UCTOPOB.

Onpenenenne 3/]C v BHYyTPEHHETO CONPOTUBIICHUS] ICTOUHHUKA TOKA.

[Tposepka npasun Kupxroda.

ITpoBepka BblToJIHEHU 3aKkoHa OMa JIJ1sl IOJTHOM LIETIH.

N3yueHrne BOJBTAMIEPHBIX XapaKTEPUCTUK HETUHEHWHBIX JJIEMEHTOB (JIaMIIBI
HaKaJIMBaHUs WU MOJIYIPOBOJAHUKOBOIO TUOAA).

Ornpenenenne padOThI IEKTPUUECKOTO TOKA, UAYIIETO Yepe3 Pe3UcTop.

OrnpeneneHne MOIHOCTH 3JIEKTPUUYECKOr0 TOKA, BBIJIETSIEMON Ha PE3UCTOPE.

Onpenenenue KIIJ| narpesarensi.

HccnenoBanne MarHuTHOTO B3aUMO/ICHCTBUS TTOCTOSTHHBIX MarHUTOB.

N3yueHre MarHUTHOrO MOJisl MOCTOSHHBIX MAarHUTOB MpPU HUX OOBEIUHEHUH U
pa3aeneHuN.

HccnenoBanue AeHCTBUS 3JIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbITel, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CHJIbI B3aUMOJECHCTBHS KaTYIIKU C
TOKOM U MarHuTa OT CHJIbl U HAIlpaBJIEHUS TOKA B KATYIIKE U OT HAIU4UsI (OTCYTCTBUS)
CEp/ICUHMKA B KaTYIIIKE.

N3yueHue nedcTBUSI MArHUTHOTO TOJISI HA POBOIHUK C TOKOM.



KouncTtpyupoBanue u uzydeHue padoThl 3J€KTPOIBUTATEINS.

N3mepenne KIIJ anexTpoaBuratesibHON yCTaHOBKH.

OMBITH 110 UCCIEAOBAHUIO SIBICHUS AJIEKTPOMArHUTHOW MHAYKIIUU: UCCIEIOBaHUE
M3MEHEHUI 3HAYEHUS U HAMPABJICHUS] HHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanu4eckue siBJICHHUS.

Mexanuueckoe aBmkeHue. MatepuanpHas Touka. CrocoObl  onucaHus
MEXaHMYECKOr0 JABWKEHMS: TaONWuHbIM, Trpaduueckuil, aHanmuthyeckuil. Cucrema
oTcu€ta. OTHOCUTEIBHOCTh MEXaHUYECKOTO IBUKEHUSI.

BekTopHble BEIMYMHBI, ONEpAallMd C BEKTOpPAMM, NPOEKUMU BeKkTopa. Panmyc-
BEKTOp MAaTepHaJbHOM TOYKHM, [EpEMEIICHHE Ha IUIOCKOCTU. PaBHOMepHOe
pSMOJNIMHENHOE nBMKeHUEe. HepaBHOMepHOE npsMoiauHelWHOe IABHKEeHHE. CpenHss u
MTHOBEHHas CKOPOCTh TeJia IPY HEPABHOMEPHOM JIBHXKEHUH.

Yckopenue.  PaBHOYCKOpEHHOE  MPSIMOJIMHEMHOE  JIBUKEHHE. Y CKOPEHHE
cBoOoHOTO MaseHus. OnwITh [ anues.

['paduueckas uHTEpHpeTalMsl YCKOPEHMs, CKOPOCTH, IPOWJIEHHOTO IyTH U
nepeMenieHus sl TPSIMOJIMHEITHOTO ABUKEHUS.

JIBuxeHue tena, OpoIIEeHHOTO MO/l YIJIOM K TOPU30HTY.

JIBrm>keHHe 1o OKpYKHOCTHU. JIMHEWHas CKOpPOCTb, YIiIOBash CKOPOCTb, NEPUOM H
yacToTta OOpalleHHus NpU pPABHOMEPHOM JIBIJKEHHHU IO OKpYXHOCTH. CKOpocTh U
YCKOPEHUE IIPU ABUKEHUU 10 OKPY>KHOCTH.

Bexrop cuiibl. PaBHOEHCTBYOIIAs cuia.

IlepBriii 3axkoH Hprorona. Bropoit 3akoH Hperorona. Tperuit 3axkoH HproToHa.
[IpuHIHMI Cynepno3unuy CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuMs: cuja TPEHHUS CKOJIbXKEHHMS, CHIa
TpEeHUsI MOKOs, Apyrue BUbl TpeHus. KoopduuueHt tpenus.

JIBM>KEHHE Tell M0 OKPYKHOCTH MO/ IEUCTBUEM HECKOJIIBKUX CHIL.

3akoH bepHymm wu mnoabéMHas cuia Kpbuia. COBpPEMEHHBIE JIETATEIbHBIE
ammapartbl, CyJa Ha TMOABOJHBIX KPBUIbSX, AHTUKPBUIO HAa CKOPOCTHBIX aBTOMOOWIISX.
JIBrmkeHue noe3na Ha MarHUTHOM MOYIIKE.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHUS. JIBM)KEHHME Teln BOKPYT
IpaBUTALIMOHHOTO LIEHTpa (B TOM uucie 1ianet Bokpyr Connua). [lepBas kocmuueckas
cKopocTb. HeBecoMOCTh U nieperpysku.

PaBHOBecue wmatepuanpbHOM TOYKH. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEINIEHHON OCBIO BpalieHus. MoMeHT cwibl. LIeHTp TskecTH.

Nmnynee Tena. M3menenue ummnynbca. Mmynsc cunbl. YIpyroe u HeEymnmpyroe
B3aUMOJICICTBHE. 3aKOHBI U3BMEHEHUS U COXPAHEHUS UMITyJbCca. PeakTUBHOE JBUKEHHUE.

Mexanndeckast pabota U MOMIHOCTh. PaboTa cui TsSKecTd, ympyrocTd, TPEHHS.
Cas13b sHepruu U padoTsl. [loTeHIManbHast SHEPrys Tea, NOJHATOTO HaJl TOBEPXHOCTHIO



3emuid. [loTeHnmanbHas sHeprus cxxaTtoi npyxuHsl. Kunetnueckas sueprus. Teopema o
KUHETUYECKOM HEepTruu. 3aKOH U3MEHEHHUS U COXPaHEHHsS] MEXaHUYECKOM SHEPTHH.

Jlemoncmpayuu.

HabumroneHre MexaHM4eCcKoro TBUYKEHUS TeJla OTHOCUTEIBHO Pa3HbIX Tel OTCUETA.

CpaBHeHuE MyTeil U TPACKTOPU JIBHKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TeJl OTCUETA.

N3mepeHue CKOpOCTH U YCKOPEHMSI IPSIMOIMHENHOTO TBUKEHUS.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOT'O JIBUKEHUSI.

Habntonenre nBuKeHHs Tella 0 OKPYKHOCTH.

HaGmroneHne MexaHMYECKHX SIBIICHUM, MPOUCXOASAIIUX B CHCTEME OTcuéra
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH)KEHHHM OTHOCHUTENIBHO KaOWHeTa
bU3UKH.

HaGmronenue paBHOBecus Tell, CBOOOAHOTO TaJeHHUs, KOJIEOaHWs MasTHHKA B
WHEPIHMAIBHBIX CUCTEMAX KaK MOJATBEPKIACHUE MPUHITUIIA OTHOCUTEILHOCTH.

3aBUCUMOCTb YCKOPEHHUS T€JIa OT €r0 Macchl U ACHCTBYIOIIEH HA HETO CHIIBI.

HaGuroneHre paBeHCTBA CHIT TIPU B3aUMOJICHCTBUU TEll.

N3meneHue Beca Tea Npu yCKOPEHHOM JIBUKEHUU.

[lepenaya umMmynsca Ipu B3aUMOJICHCTBUU TEJ.

[IpeoGpa3oBaHus S3HEPTUH NPU B3aUMOJIEHCTBUU TEJL.

CoxpaHeHue UMIybca Ipu aOCOMOTHO HEYIIPYTOM B3aUMOJICHCTBUY.

CoxpaHeHue UMITyJIbCa IPU YIIPYTOM B3aNMOJIEHCTBUH.

Habmronenne peakTHBHOTO ABMIKEHUS.

CoxpaHeHue 3Hepruu Mpu CBOOOJHOM MaJICHUU.

CoxpaHeHue 3HepruM Mpy ABMXKEHHUH Teja 107 1eHCTBUEM IIPYKUHBI.

Jlabopamopnuie padbomst u onvimel.

KoHcTpynpoBanue Tpakra Ui pa3roHa M JajdbHEMIIEro paBHOMEPHOIO JBUKEHUS
HIApUKA UITU TEJIEKKH.

Omnpenenenue cpeaHel CKOPOCTH CKOJBKEHUSA OpyCKa WM JBUKEHMS IIApUKa I10
HAKJIOHHOH IIJIOCKOCTH.

OnpeneneHue yCKOpeHHs Tela MpPU PaBHOYCKOPEHHOM JIBHKEHHWU IO HAKJIOHHOW
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTU IYTH OT BPEMEHU IPU PAaBHOYCKOPEHHOM JIBUKEHUU
0e3 HauaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €cau NPH PABHOYCKOPEHHOM JBM)KCHHU 0€3 HayaIbHOU
CKOPOCTH IIyTH OTHOCATCA KaK psJl HEYETHBIX YUCEN, TO BPEMEHA OJIMHAKOBBI.

HccnenoBanue ABMXEHUS TeJia, OPOLIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHUS CKOJBXEHHSI OT CHJIbI HOPMaJIbHOI'O
JTaBJICHUSI.

Onpenenenne ko3 HULIMEHTA TPEHUS CKOJIBKCHHS.

OmnpeneneHue kECTKOCTU MPYKUHBIL.

HccnenoBanue 3aBUCHUMOCTH CHWJIBl YIPYTOCTH, BO3HHMKAIOLIEH B MpPYXHUHE, OT
cTeneHu aedopmaiu npy>KUHBbI.



Onpenenenue padOTbl CUJIBI TPEHUS NPU PABHOMEPHOM JBM)KEHHUU Teja II0
TOPU30HTAJIBHON TIOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YNIPYrOCTH HPH MOABEME Ipy3a C HCIOIb30BAHUEM
HEMOJBI)KHOTO U MOJIBUYKHOTO OJIOKOB.

Pa3nen 9. Mexanuyeckue KoJ1e0aHUsA M BOJIHBI.

KonebarensHoe nBuxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJEOAHUH: Iepuof,
4acToTa, aMIUIUTyAa. lapMoHuMuyeckue KoneOaHus. 3arTyxampluue  KoseOaHus.
Beinyxnennsie konebanus. Pe3onanc.

MaremMatnueckuii W TpPYKUHHBIM MasAsTHHUKU. lIpeBpamienue osHepruu npu
K0JIe0aTeTbHOM JBM)KEHUU.

Mexannueckue BosiHBL. IIpojmonbHble ©  momepeuHble  BoJHBL.  CBOMCTBa
MEXaHHYECKHX BOJH: HHTepdepeHuus u nudpaxius. JIuMHAa BOJHBI U CKOpPOCTh €€
pacnpocTpaneHus. MexaHnueckue BOJIHbI B TBEPAOM Tele, CEHCMUYECKUE BOJIHBI.

3Byk. PacnpocTpaHeHne u oTpakeHHE 3ByKa. |'pOMKOCTBH 3ByKa M BBICOTA TOHA.
Pesonanc B akyctuke. MH(ppa3Byk u ynpTpa3ByKk. lcmonp3oBaHue yiapTpa3Byka B
COBPEMEHHBIX TEXHOJIOTHSAX.

Hemoncmpayuu.

Habmonenue kosnebanuii Tes1 Mo AeUCTBUEM CHUIIBI TSHKECTH M CUITBI YIIPYTOCTH.

Habmonenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HabmtoneHne BIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

PacnipoctpaneHue npoaoiabHbIX U MONEPEUHbIX BOIH (HA MOJIETH).

Ha6monenne nnrepdepernnn u qudpakiini BOJIH HAa TOBEPXHOCTH BOJIBI.

HaburoieHre 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTBHI.

AKyCTHYECKU PE30HAaHC.

Jlabopamopnuie padbomst u onvimel.

OmnpeneneHue YaCTOTHI U MEpUO/a KOJICOAaHUH MAaTEMaTHYECKOTO MasiTHUKA.

OrnpeeneHune 4acToThl U EPHO/ia KoJeOaHU! MPY>KMHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH NEpHOJia KojeOaHuil rpy3a Ha HUTH OT JJIUHBI HUTH.

HccnenoBanue 3aBUCHUMOCTU TepHoJa KoJieOaHUN NPYKMHHOIO MasTHHUKA OT
Macchl Ipys3a.

[TpoBepka HE3aBUCUMOCTH NEepHOJa KojiebaHUil rpy3a, MOABEIIEHHOTO K JIEHTE, OT
Macchl Ipys3a.

OnpIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCTb TMEpHoJa KoJieOaHUl MNPYKUHHOTO
MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTU MIPYKUHBI.

H3mepenue yckopeHus: CBOOOIHOTO TaIeHUSI.

Pa3nea 10. DieKTpoOMaraHuTHOE 1M0J1e ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE ToJIE. ONeKTpOMarHuTHbIE BOJIHBI. CaoiicTBa
ANIEKTpOMarHuTHeIX  BOJdH. Illkama  snekTpoMarHUTHBIX  BOJH. Mcmonb3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CBsi3H. Pagmonokanus. Kocmuueckas cBs3b.

OnexTpoMarHuTHas npupojga csera. CkopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETa:
uHTEpPepeHns U AUPpaKIus.

Jemoncmpayuu.

CBolicTBa JIEKTPOMArHUTHBIX BOJIH.



HNutepdepenuus u nudpaxiys CBeTa.

Jlabopamopnusie padbomul u onvimel.

N3ydeHne cBOMCTB AIEKTPOMAarHUTHBIX BOJIH C IIOMOIIbIO MOOMIBHOTO TeIeOHA.

[TpoBeneHue onbITOB MO HAOIIOACHUIO HHTEp(hEPEHITNH U TU(PAKIIUK CBETA.

Pasznen 11. CBeToBBIC SIBJICHHS.

JlyueBas Mopenb cBeTa U TeOMeTpUuYecKkass oONnTuka. VICTOYHMKM cCBeTa.
[TpsimonuueiiHoe pacnpocTpaHenue cBeta. 3atmMeHuss ConHua u Jlynel. OTtpaxkeHue
ceera. [lmockoe 3epkamo. 3akoH oTpaxeHus cBera. [locTpoenue wu300pakeHHi,
c(hopMUPOBAHHBIX 3E€PKAJIOM.

[Ipenomnenue cBera. 3akoH npesnomieHus cBera. [lonHoe oTpakeHHe CBeTa.
Hcnonp30BaHuE MOJHOIO OTPaXEHUS B ONTHUYECKHX CBETOBOJAX, OINTOBOJOKOHHAs
CBSI3b.

Jlunza, xox mydeit B nuH3e. @opmyna ToHKOM JuH3BI. [locTpoenue n3oOpaxeHuu,
c(hopMHUpPOBaHHBIX TOHKOHN NMH30M. OnTHueckasi cucteMa ¢oroanmnapara, MUKPOCKOIa U
teneckomna. ['1a3, kak ontuyeckas cucreMa. ban3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenue 6enoro ceeta B criektp. OnbiTel HetoToHa. ClioXKEHNE CIIEKTPaIbHBIX
uBeToB. Jlucnepcus cpera.

Jemoncmpayuu.

[IpssMonMHENHOE pacIpOCTPaHEHUE CBETA.

OtpaxeHue cBera.

[TonydyeHue n300pa’keHUi B IMIIOCKOM 3epKalie.

[Ipenomnenue caera.

Onrryeckuil CBETOBOJ.

Xox myueit B coOuparomieit 1mH3e.

Xox JIy4ei B pacCEeMBAIOLIEH JIMH3E.

[TonydyeHnue n300pa>keHU C TTOMOIIBIO JTHH3.

[Tpunumn nefictBus oToanmnapaTa, MUKPOCKOIIA U TEJIECKOIIA.

Mopens rnasa.

Pasnoxxenue 6enoro cBera B CIEKTP.

[Tomyuenne 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX IIBETOB.

Jlabopamopnusie padbomul u onvimel.

HccnenoBanue 3aBUCHMOCTH yIJla OTPAXKEHUSI CBETOBOIO JIyda OT yriia MaJIeHuUs..

N3ydenne cBOMCTB M300pakeHUS B IIJIOCKOM 3€pKaie.

HccnenoBanue 3aBUCUMOCTH YIJla MPEJIOMIICHHS OT yrija MaJIeHusl CBETOBOTO Jiyda
Ha TPaHUIIE «BO3AYX—CTEKIION.

[Tonyuenue n3o0paxeHu ¢ TOMOIIBIO COOMPAIOIICH JIMH3HI.

Onpenenenue POKyCHOTO PacCTOSIHUS U ONITUYECKON CHIIBI COOMPAIOIIEH JIUH3HI.

OnbITHI N0 pa30KEHUI0 OEI0ro CBeTa B CHEKTP.

OnbITHl IO BOCIPHUATHIO IIBE€TA MPEIMETOB MPU UX HAOIIOJCHUHU 4Yepe3 IIBETOBbIE
(GUIBTPBI.

Paszpnen 12. KBanTOBBIC SIBJICHMS.

Onwitel  Pesepdopna u mmanerapHass mojenb aroma. Monens aroma bopa.
Hcnyckanue u nornomeHue ceeta aroMoM. KBaHTel. JIMHENYaThIE CIIEKTPHI.



PagnoakTuBHOCTh. Asbda-, 6eTa- u ramma-uziaydeHus. CTpoeHue aTOMHOTO sipa.
Hyxnonnas monens aromHoro sigpa. M3oronel. PagunoaktuBHble npeBpamienus. Ilepuon
noiaypacnaga aTOMHBIX saep. JlelcTBHE pagMOAKTHBHBIX W3JIYYCHHH Ha >KUBBIC
OpraHu3Mbl. 3aluTa OT paJuOaKTUBHOTO U3JTYyYEHUSI.

SnepHble peakuu. 3aKOHBI COXPAHEHUS 3apsII0BOTO U MACCOBOIO UMCEN. DHEPIus
CBSI3U aTOMHBIX snaep. CBs3b Macchl M 3HEpPruu. Peakiuu cuHTE3a W JENEHUs suep.
Wcrounuku sHeprun CosiHIIAa U 3BE3M. SaepHas sHepreTuka. JKOJIOTHUYECKHUE MPoOIeMbl
AJIEPHON YHEPTrEeTUKHU.

Jemoncmpayuu.

CreKTpsl U3IIy4EHUs U MOTJIONICHUS.

CrexTpsl pa3IuyHbIX Fa30B.

CrnexTp Bomopoa.

HaGmonenue TpekoB B kamepe BuibcoHa.

PaboTa cuéTunka HOHU3HPYIOMIUX U3TYICHHH.

Perucrpanus u3nydeHus NpUpOIHBIX MUHEPAIOB U TPOTYKTOB.

Jlabopamopnuie padomut u onvimeol.

HaGnronenre CrionHbIX U JIMHEHYATHIX CIEKTPOB U3JTYUYCHUSI.

HccnenoBanue TPEKOB: M3MEPEHHE HHEPTUM YACTHIBI MO TOPMO3HOMY IyTH (110
dotorpadusim).

N3mepenue pagqnoakTHBHOTO (hoHA.

IHoBTOpHUTENIbHO-0000 AN MOTYJIb.

[ToBTOpUTENBHO-00001AIOMINKA MOJYNb TMpeJHa3HAYEH Ui CUCTeMaTH3alluu U
000011IeHUST PEIMETHOTO COJIEPKaHUSI U OMbITA JIEATEIbHOCTH, MPUOOPETEHHOTO TIPHU
U3YYCHHH BCETO Kypca (U3MKH YIIIYOJIEHHOTO YpPOBHS, a TakKe JUIS MOJTOTOBKU K
OCHOBHOMY T'OCY/IapCTBEHHOMY 9K3aMEHY 10 (U3HUKE.

B mpouecce m3ydeHHss TaHHOTO MOJYJS PEATU3YIOTCS W IMOJYYaroT JajbHEWIlee
pa3BuUTHE Y4YeOHBIE JCUCTBUSA, OOCCINEUYUBAIONINE JOCTIDKCHHE TPEAMETHBIX W
METanpeIMETHBIX pPe3ylbTaToB oOydeHus, (HopMHUpOBaHHWE ECTECTBEHHO-HAYYHOU
TPAMOTHOCTU: OOBSICHEHHE U OIMUCAHMUE SIBJICHUN HAa OCHOBE NMPUMEHEHUS (PU3NUECKUX
3HaHUM, UCCIEAOBAaTENbCKUE JEUCTBUS (BBIABWKEHHE THIOTE3, MOCTAHOBKA ILENH U
MJIaHUPOBAHUE UCCIICAOBAHUS, aHATIU3 IAHHBIX U TIOJYYCHHUE BBIBOIOB).

[IpennouturensHON (HOPMOI OCBOCHHS MOAYJS SIBISETCS MPAKTHKYM, IIporpamma
KOTOPOTO BKJIFOYAET:

pelIeHre 3a/1ay, OTHOCSIINUXCS K Pa3IMYHbIM pa3jeliaM U TeMaM Kypca pusuku, B
TOM YHCJIE 3a7]a4, UHTETPUPYIOIIUX COAEPKAHUE PAZHBIX PA3JIEIIOB;

BBITIOJTHCHUE J1TA0OpAaTOPHBIX PAOOT M OMBITOB (BKJIIOYAasi paOOThl M OMBITHI W3
NepevHeil K paszieaM Kypca) B YCJIOBHSIX CaMOCTOSATENIBHOTO MIIAaHUPOBAHUS TPOBEACHUS
UCCeOBaHusA, BbIOOpa W OOOCHOBAaHHMS METOJAa W3MEPEHHUs BEJIMYMH, COOpPKHU
DKCIEPUMEHTAIBHON YCTAHOBKH;

BBITIOJTHEHUE MPOOJEMHBIX 3aJaHUil MPAKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa
(3amaHusg 1O €CTEeCTBEHHO-HAYYHOM TIpaMOTHOCTH), B TOM YHCIE€ 3aJaHuid C
MEXITPEAMETHBIM COJIEPKAHUEM;



paboTy Hamx TPYNIOBHIMH WU HHIUBUAYAIBHBIMH TMPOEKTAMH, CBS3aHHBIMH C
coJiepKaHUeM Kypca (hDU3HKH.

N3yueHrne MOBTOPUTENHHO-0000MIAIONIETO  MOIYJIS MOXKET 3aKaHYUBATHCS
NPOBEJICHUEM JIHAarHOCTUYECKOH paboThl 3a Kypc (U3WUKHA YIIyOJIEHHOTO YPOBHS,
BKIIIOYAIOMICH 3a/JlaHus PA3HOTO YPOBHS CIIOKHOCTH. Pe3ynbTarhl  BBIMOJTHCHUS
JMarHOCTUYECKOW pabOThl MOTYT IMOKa3bIBaTh CTENEHb T'OTOBHOCTH OOYYarOMIMXCS K
OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMeHY MO (HU3WKE, a TaKKe CBUACTEIHCTBOBATH O
JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUMS ITPOI'PAMMSBI 110 ®U3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne ¢u3NKH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHWs HAmpaBleHO Ha
JOCTH)KECHUE JIMYHOCTHBIX, METANpEeAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX
pe3yNbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

B pesynbrate uszyueHus (U3MKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy
oOyuaromierocst OyayT chopMUPOBaHbBI CIEAYIONINE JIMYHOCTHBIE PE3YyIbTaThl B YACTH:
e [)nampuomuueckozo 60cCRumaHu:

MPOSIBJICHUE HUHTEpeca K HCTOPUM M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOMN
¢bu3znyeckoi HayKH;

[IEHHOCTHOE OTHOIICHUE K IOCTHKEHUSIM POCCHICKUX YUEHBIX-(U3UKOB;

o 2)2parxcoanckozo u OyxX08HO-HPAGCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K AKTHUBHOMY Y4YacTHIO B OOCYXJIEHHWU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TTPOOJIEM, CBSI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM TOCTUKEHUN (DU3UKH;

OCO3HaHHE BAXKHOCTU MOPAIbHO-3TUUECKUX MPUHIIUIIOB B AESATEIBHOCTH YUEHOTO;
e 3)acmemuueckozo 60CNUMAHUSA:

BOCIIPUATHE JCTETHUYECKMX KauecTB (U3MYECKOW HayKu: €€ TapMOHHYHOTO
MOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HayuHO20 NOZHAHUA:

OCO3HAHUE IIEHHOCTH (HU3NYECKONW HAYKU KaK MOIIHOTO MHCTPYMEHTa IMO3HAHMS
MHpA, OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABISIONIEN KYJIbTYPHI;

OpUEHTAIIUS B JIEATEILHOCTA Ha COBPEMEHHYIO CUCTEMY HAyUHBIX MPEACTABICHUI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPO/IHI;

pa3BUTHE Hay4dyHOU JIOOO3HATENIBHOCTH, MHTEpPEca K  HUCCIEI0BATEIbCKON
NeATEbHOCTH;
®  5)popmuposanusa Kynemypsl 300p08b:a U IMOUUOHATILHOZ0 OJ1A20N0IYHUA:

OCO3HAHHWE IIEHHOCTHM  0Oe30macHoro oOpa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTHYECKOM MHUPE, BAXKHOCTH MPaBUJI OE30MaCHOTO MOBEICHUS] Ha TPAHCIIOPTE, Ha
JIoporax, ¢ 3MeKTPUYECKUM U TETJIOBBIM 000PY/I0BAaHUEM B JOMAIIHUX YCIOBUSX;

c(hopMUPOBAaHHOCTH HaBbIKa pe(dIeKCUU, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY U
TaKOro K€ MpaBa y IPyroro 4eioBeKa;

e  6)mpyooeozo eocnumanus:

AKTUBHOE Yy4yacTH€ B PEUICHWHM MpakTHUUYeCKuX 3a7ady (B paMKax CEeMbH,
00pa3oBaTeIbHOM OpraHW3allid, TOpPOJaa, Kpas) TEXHOJOTHUYECKONM U COIMaIbHOM
HAIPABJIICHHOCTH, TPEOYIOMIUX B TOM YHCIIe U (PU3HUECKUX 3HAHUN;

MHTEPEC K MPAKTUYECKOMY U3yUEHUIO MpodeccHii, CBI3aHHBIX C (PUZUKOM;

o 7)IK0J102UUeCKO20 60CRUMAHUA:



OpUEHTaIUsl Ha NMpUMeHeHne (pU3MYecKuX 3HAHUU JUIsl pelIeHus 3a/1ad B 00JacTu
OKpYXaroliei cpeibl, INIAHUPOBAHUS MTOCTYIKOB M OLICHKU WX BO3MOXKHBIX MOCIIEICTBUMN
JUISL OKPYXKAKOIIEN CPEJIbL;

OCO3HAHHE INI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPoOJieM U yTel UX petieHus;
e S)aoanmavuu K uUIMEHAIOUWUMCA YCII06UAM COUUAILHOU U RPUPOOHOIL CPeObl:

NOTPeOHOCTh BO B3aUMOJICUCTBUU TPU BBHIMOJIHEHUH HCCICIOBAHUM U MPOEKTOB
¢bu3nueckoit HanpPaBIEHHOCTH, OTKPHITOCTH OMBITY U 3HAHUSM JPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATeIbHOCTD;

noTpeOHOCTh B ()OPMHPOBAHUU HOBBIX 3HAHWM, yMEHHIl (QopMylupoBaTh HJEH,
MOHSITHSI, TUTIOTE3bI O PUBNYECKUX OOBEKTAX U SBIICHUSX;

OCO3HaHUE JACPUIUTOB COOCTBEHHBIX 3HAHMM W KOMIIETEHTHOCTEH B 00JIacTH
bu3uKy;

MJIAHUPOBAHUE CBOETO PA3BUTHUSA B MPUOOPETCHUN HOBBIX (PU3UUECKUX 3HAHUIA;

CTpEeMJICHUE AaHAJIU3UPOBATh W BBISBJIATH B3aMMOCBS3U MPUPOJIBI, OOIIECTBA U
AKOHOMUKH, B TOM UYHKCJIE C UCIIOJIH30BaHUEM (DU3UUYECKUX 3HAHUM;

OIICHKA CBOMX JICUCTBHI ¢ YUETOM BIMSIHUS HA OKPYXKAIOIIYIO CPEy, BO3MOKHBIX
ri100aJbHBIX ITOCIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATDBI

B pesynbraTe OCBOEHHs MpOrpaMMbl MO ()U3MKE HAa YPOBHE OCHOBHOTO OOIIEro
obOpazoBaHus y o0ydaromierocs OyayT copMUpOBaHbI MeTANpPeAMeTHbIE Pe3yJIbTAThI,
BKJIIOYAIOIIIME TIO3HABATENIbHBIE YHUBEPCAIbHBIE YUeOHbIC NEHCTBUS, KOMMYHUKATHUBHBIC
YHUBEPCAIIbHBIC YICOHBIC ICUCTBUS, PETYISITUBHBIC YHUBEPCAIbHBIC YUCOHbBIC ICHCTBUS.

ITo3HaBaTe/IbHBbIE YHMBEPCAJIbHbIE YueOHbIe AelicTBHUSA
ba3oBble Jlornuyeckue aeicTBUA:

BBISIBIIATh W XapaKTEPHU30BaTh CYIIECTBCHHBIE NPU3HAKH OOBEKTOB (SBJICHHUN),
KIACCU(PUIIUPOBATH HX;

BBISIBJIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B PACCMATPUBAEMBIX (haKTaX, TaHHBIX
¥ HaOJTIOICHUSX, OTHOCSIIUXCS K (PU3HMUECKUM SBICHUSM;

BBISIBJIATH IPUYMHHO-CIICACTBEHHBIE CBA3H NMPHU M3YyYCHUH (PU3HUECKUX SIBICHUH H
NPOIIECCOB, [IEJIaTh BBIBOJBI C WCIIONB30BAHUEM JIEAYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBA3SX (DU3MUECKUX BEITHUNH;

CaMOCTOSITEILHO BBIOMpaTh CHOCOO pelieHus ydyeOHOM (u3nueckor 3aaauu
(cpaBHEHHME HECKOJIBKUX BapUAHTOB PELICHHS, BRIOOpP HanOojee MOIXOASIIETO ¢ YIETOM
CaMOCTOSATEIHHO BBIJICIICHHBIX KPUTEPHEB).

ba3oBble ucciieqoBarebCcKue AeHCTBUA:

UCTIOJIH30BATh BOMPOCH! KaK UCCIICIOBATEIHCKUI HHCTPYMEHT MTO3HAHMS;

OPOBOJIUTh IO CAMOCTOSTENBHO COCTABIEHHOMY IUIAHY OIBIT, HECIOXKHBIHI
bu3znueckuii SKCIIEpUMEHT, HEOOJIbIIIOE HUCCIeOBaHUE (PUIUUECKOTO SIBJICHHUS;



OLICHMBATh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MHGOpPMAIINIO, TOJYyYEHHYIO B
XOJI€ UCCIIEOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITEIbHO  (POpMyNHpoOBaTh OOOOIIEHHUS U BBIBOJABI 10 PE3yJibTaTam
POBEIEHHOTO HAOIIOIEHUS, OIIbITa, UCCIIEI0OBAHNUS,

IPOrHO3UPOBATh BO3MOKHOE JaJIbHEHIIEE pa3BUTHE (PUINYECKUX IPOILIECCOB, a
TaK>K€ BBIJIBUTATh MPEATNOI0KEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSAX M KOHTEKCTAaX.

PabGora ¢ undgopmanueii:

OPUMEHSITh pa3jINYHble METO/bl, HMHCTPYMEHTHI U 3aIpOChl MPHU MOUCKE U 0TOOpe
MH(OPMALIMY W TaHHBIX C YYETOM MpPEIOKEHHON yueOHOM Ppu3nyeckoil 3aaauu;

aHANIM3UPOBATh, CHUCTEMATH3UPOBATH U  WHTEPIPETUPOBATH  HH(OpMAIHIO
pa3IMYHBIX BUJIOB U ()OPM IIPEICTABICHUS;

OIICHUBATh HAEKHOCTh MHPOPMAIIUU TIO KPUTEPHUSIM, MPEJIOKEHHBIM YUUTEIEeM
WK c(pOPMYITUPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEIHHO BBIOMPATH ONTUMANBbHYIO (OpMY TNpeacTaBieHus] HHOPMALIUU U
WUTIOCTPUPOBATh pelIaeMble 3a/Ja4d HECIOKHBIMM CXEMaMH, JuarpaMMaMH, HHOH
rpaduKkoil 1 UX KOMOWHAIIUSMHU.

KoMMyHHKaTHBHBIE YHHBepPCAJIbHbIE yueOHbIe 1eCTBHUS:

B XoJie¢ 00CYXJeHHs y4eOHOro MaTrepuasa, pe3yJbTaToB JIa0OpaTOPHBIX paboT U
IPOEKTOB 3aJ1aBaTh BONPOCHI M0 CYHIECTBY O0OCYX/IaeMOH TeMbl M BBICKAa3bIBaTh WJIEH,
HalleJICHHbIE Ha pellIeHue 3a/1a4M U Noiep KaHne OJaroxenaTeIbHOCTH O0IEHUS;

COIMOCTABJIATh CBOM CYXKJIEHUS C CYXKICHUSMHU JPYTUX YYacTHHKOB JHAJora,
00Hapy>KMBATh PA3JINYNE U CXO/ICTBO IMO3ULIN;

BBIPA)KAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITMCHMEHHBIX TEKCTAX;

nyOJIMYHO TMPEJCTaBISATh PE3yJAbTaThl BBIIOJIHEHHOTO (PU3NYECKOrO  OMbITa
(9KCTIepUMEHTAa, UCCIIEIOBaHUs, IPOEKTA);

NOHMMATh M MCII0JIb30BaTh MPEUMYIIECTBA KOMAaHHON U MHIAWBUIYaIbHON PabOTHI
IIPU pEIIeHUH KOHKPETHON (pU3NYeCKO NpoOieMbl;

OPUHUMATh LIE€JIH COBMECTHOM NEesATeNbHOCTH, OPraHU30BBIBATH JCUCTBUS MO €&
JOCTHKEHUIO: paclpelieNsiTh pojid, 00CYKIaTh MPOIECChl U pe3yJbTaTbl COBMECTHOM
paboTel, 0000111aTh MHEHUST HECKOIBKUX JIFOJICH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAasi KAUECTBEHHOTO pe3yJibTaTa Mo CBOEMY
HaMpaBJICHUIO U KOOPAUHUPYS CBOU JACHCTBHUS C IPYTUMH WICHAMU KOMAH/IbI;

OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMUNA MPOAYKT TO KPHUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYITHUPOBAHHBIM YIACTHUKAMU B3aUMOICHCTBUSI.

PeryjisiTuBHBIe YHUBeEpPCAJIbHbIE YUeOHbIe JelCTBUS
Camoopranuszanus:
BBISIBJIAITH TPOOJEMBI B KU3HCHHBIX W YYEOHBIX CHUTYyaIUsAX, TPEOYIOMIUX IS
perieHust GU3NYECKUX 3HAHUN;
OPUEHTUPOBATHCA B PA3IMYHBIX MOJIXOJaX MPUHATHUS PelleHUuH (MHAMBHUAYaIbHOE,
NPUHATHE PEIICHUS B TPYIINE, IPUHATHE PEIICHUM TPYIIO);



CaMOCTOSITEIbHO COCTAaBJISITh AJTOPUTM pelIeHUs (PU3NYECKON 3aJauu WIM TUIaH
UCCIIEIOBAHUSI C YYETOM HMEIOIIUXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUpPOBATh IIPEUIaracMble BAPUAHTHI PEILICHMUI;

JIeNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJ1b, IMOIUOHAIbHBIH HHTEJICKT:

JIaBaTh a/ICKBaTHYIO OLIEHKY CUTYallMH U MpejaraTh IlaH €€ U3MEHEHMS;

OOBSACHATh NMPUYMHBI JOCTUKEHHUS (HEIOCTHXKEHMSI) pPEe3yNbTaTOB JEATEIbHOCTH,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHUBBI B JI€ATEIBHOCTh (B TOM 4YHCIE B XOJ BBIINOJHEHUS
bu3nuecKoro WcCCIeNOBaHUS WJIM TMPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB,
W3MEHHUBILNXCS CUTYallUl, yCTAHOBJIEHHBIX OUIMOOK, BOZHUKIINUX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSIM.

CTaBUTh ce0sl Ha MECTO JPYroro 4YeloBeKa B XOJ€ CHopa WM JUCKYCCHUH Ha
Hay4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTUKY IPYTOTO.

NpHU3HAaBaTh CBOE MPAaBO Ha OLIMOKY NpHU pElIEHUU (PU3MUECKUX 3aJady WIH B
YTBEPKACHUSAX Ha HAYUYHBIE TEMBI U TAKOE K€ MPaBO IPYTroro.

IHPEJMETHBIE PE3YJIBTATDBI

K xonmy oOydenus € 7 Kracce TpeAMETHBIE Pe3yiabTaTbl Ha YTIIyOJICHHOM YPOBHE
JOJKHBI OTpaxkaTh CHOPMUPOBAHHOCTD Y O0YUAIONTUXCS YMEHUH:

UCIIOJIb30BAaTh TOHATHS: (U3NYECKHE M XUMHUYCCKUE SIBICHHS, HAOJIIOJICHUE,
AKCIIEPUMEHT, MOJIe]b, THUIOTE3a, CAMHUIIBI (PU3NYECKUX BEIUYHMH, aTOM, MOJIEKYIa,
arperaTHble COCTOSIHHSI BellecTBa (TBEpIOE, >XKUAKOE, ra3000pa3HOe), MEXaHUYECKOe
NBUKEHUE  (paBHOMEpPHOE,  HEpaBHOMEpPHOE,  MPSMOJIMHEHHOE),  TPaeKTOpus,
paBHOJEHCTBYOMIas cwi, jAedopmarust (ympyras, IJIaCTHYECKasl), HEBECOMOCTb,
COO0IIA0IIUecs COCY/IbI;

YBEPEHHO Pa3nuyath sBieHus (Iuddys3usi, TEIUIOBOE ABMKEHUE YACTHII BEIIECTBA,
paBHOMEpPHOE JBIKEHUE, HEPAaBHOMEPHOE JIBIDKEHHE, MHEPIUS, B3aUMOJCUCTBHUE TEII,
paBHOBecHe TBEPIABIX TEN C 3aKPEIUIEHHONW OCBIO BpallleHUWs, Iepenada TaBICHUS
TBEPABIMU TETIAMU, KHUIKOCTAMH M Ta3aMHu, aTMOC(PEpHOE IaBJCHHUE; IUIaBaHUE TEI,
MIPEBPAIICHUST MEXaHWMYECKOW SHEPTHH) 1O OMUCAHUIO UX XapaKTePHBIX CBOMCTB W Ha
OCHOBE ONBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NIECKOE SIBICHNUE;

pacrno3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3NYCCKUX SBICHUN B OKPYKAKOIIEM
Mupe (B TOM uwcie (U3MYECKHEe SBJICHUS B TPHUPOJAC: TMPUMEPHI JBUKEHUS C
pPa3IUYHBIMU CKOPOCTSMH B JKMBOM W HEXHBOW MPUPOJE, NCUCTBUEC CHII TAXKCCTH,
TPEHHUsI, YIPYTOCTH B MPUPOJIE M TEXHUKE, BIUSHUE aTMOC(PEPHOTO JABJICHUS HA KUBOU
OpraHu3M, IUIaBaHWUE pBIO, pBHIYard B TeJNe 4YEJIOBEKa), MPH OSTOM TEPEBOIUTH
NPaKTUYECKYI0 3aJady B Y4eOHYIO, BBIICNATH CYIICCTBEHHBIC CBOWCTBA (MPU3HAKM)
(bU3NIECKHX SIBICHUN;

ONKCHIBATh M3YyYEHHBIC CBOWCTBA TeN M (U3MUECKUE SBICHUS, HCIOIb3Ys
dbusnueckne BeMUYMHBI (Macca, 00bEM, TUIOTHOCTh BEIIECTBA, BPEMs, MyTh, CPEIHSS



CKOpPOCTb, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Tella, CUJla TPEHUs, JaBJIeHUE TBEPAOIO
Tesna, JaBieHHE CcTon0a JKUAKOCTH, BBITAJIKMBAIOINAs CHJIA, MEXaHM4yeckas paboTa,
MOIIHOCTb, IUIEYO CHJIbl, MOMEHT CHJIbl, KO3(QQUUIUEHT IMOJIE3HOro JAEHCTBUS
MEXaHU3MOB, KHHETHYeCKas M MOTEHIMaJbHAasi SHEpPrus), MpH OINUCAHUM MPABUIBHO
TPaKTOBaTh (PU3MUECKHUI CMBICI HUCIIOJIb3YEMBIX BEJTUYHMH, UX O00O3HAUYECHUS U €AUHUIIBI
(Gu3nYecKuX BEJIWYMH, HAXOAUTh (OPMYINBI, CBS3BIBAIOIIME JAHHYIO (PU3UYECKYIO
BEJIMYMHY C JPYTUMU BEJIWYUMHAMH, CTPOUTh TIpapUKd H3YUYEHHBIX 3aBHCHUMOCTEH
(U3NYECKUX BEIUYMH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SIBICHHUS M IPOILECCHI, UCIOJbB3Ys
IpaBUja CIOXKEHUs cuil (BAONb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackains, 3akoH
Apxumena, MpaBuiIo paBHOBeCHs pbruara (0JI0Ka), «30JI0TOE MPAaBUII0» MEXAHUKH, 3aKOH
COXpaHEHHUs] MEXaHMYeCKOM SHEpruu, MpHU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alHMCHIBATh €0 MaTEMAaTUYECKOE BHIPAKEHUE;

CTPOUTH TMPOCThIE (U3UYECKUE MOJEIU pPEaJbHBIX OOBEKTOB, INPOLECCOB U
SIBJICHUM, BBIJIEIATH MPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOLIECCOB, SBJICHUH, MPUMEHATh (U3NUYECKHE MOJENIU i OOBSICHEHUS (U3NYECKHX
MIPOIIECCOB U PEeIlICHUs YUEOHBIX 3a/1a4;

OOBSCHATH (U3NYECKHE SIBJICHMs, MPOLECCHl M CBOICTBa Tel, B TOM 4YHCIE B
KOHTEKCTE CUTYyaIil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pPellaTh KaueCTBEHHbIE
3aJjaud, B TOM 4Hcje TPeOyloIMe YHCICHHOTO OLIEHWBAHUS XapaKTepHBIX 3HAUYECHUM
(bu3nyecKux BEJIUYMH, IPU ITOM BHIOMPATh aJIEKBaTHYIO0 (PU3NYECKYIO MOJEIIb, BBISBISATh
IPUYMHHO-CIICCTBEHHBIE CBA3M M BBICTPAaMBAThH JIOTMYECKYIO LEMOYKY PACCYXKACHUH C
OMOpold Ha H3y4YEHHblE CBOMCTBAa (U3NYECKUX SIBICHUM, (U3HUECKHE 3aKOHBI,
3aKOHOMEPHOCTHU U MOJIEINH;

pemiath pacy€THbIe 3a1a4yu (B 2—3 AeCTBUS) IO U3y4yaeMbIM TeMaM Kypca (pU3HKH,
BbIOMpasi aJIeKBaTHYIO (U3MUYECKYI0 MOJENb, C HCIOJB30BAaHUEM 3aKOHOB M (opmyd,
CBA3BIBAIOIIMX (PU3NYECKHUE BEIMYMHBI, 3alMCHIBaTh KPAaTKOE YCIOBUE M Pa3BEPHYTOE
peleHne 3a7ayuu, BBIBISTh HEJOCTAIONINE WIM H30BITOYHBIC JaHHBbIE, 0OOCHOBBIBATH
BBIOOpD MeTOJa pelIeHUs 3aJaydd, HCIO0JIb30BaTh CIPAaBOYHBIE JAHHBIE, MPOBOJUTH
MaTeMaTHYeCKHe NMPeo0pa3oBaHusl U pacUy€Thl, OIICHUBATH PEATUCTUYHOCTH OTYYECHHOTO
3HaueHUsl (U3MUECKON BEIMYMHBI U ONPEACNATh Pa3MEPHOCTh (PU3UYECKON BEIUYUHBI,
MOJIyYE€HHOH NpHU PELICHNUH 3a/1a4H;

pacno3HaBaTh MPOOJEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOILIM (PUINYECKUX
METOIOB, U MPeJIaraTb OPUEHTHPOBOYHBIN CLIOCOO pelIeHHs], B OMUCAHUU UCCIIEJOBAHUS
pacrio3HaBaThb  IPOBEPSIEMOE  MPEANOJOKEHHE  (TUIOTE3y),  HHTEPIPETHUPOBATH
MOJIYYE€HHBIN pe3yJbTaT;

IPOBOJUTH OMNBITBI O HAOMIOACHWIO (U3WYECKUX SBICHUNW WM (PUIUIECKUX
cBoicTB Ten (muddy3us, TEIIOBOE pacHIMpEeHUE T'a30B, SBJICHUE MHEPLUUU, U3MEHEHUE
CKOPOCTM TIPM B3aUMOJEWUCTBMM Te€J, Iepefadya JaBJICHUS >KUJIKOCTBIO M Ta3oM,
NpPOSIBJICHUE JIEHCTBHUsSI aTMOC(HEpPHOIro [JaBJICHHUSA, JEHCTBHE NPOCTHIX MEXaHU3MOB):
dbopMyIHpOBaTh MPEANONIOKEHUE (THIIOTE3Y) O BO3MOXKHBIX pe3yibTaTax HaOIIOIeHUH,
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOro Habopa 00OpyHOBaHUS U
(bopMyIHpOBaTH BHIBOIBI;



NPOBOAUTH NPSIMbIE U KOCBEHHbIE M3MEpPEHUsl (PU3NYECKUX BEIMYMH (PacCTOSHUE,
IPOMEXYTOK BpPEMEHM, Macca Tena, 00bEM Tena, CHiia, TeMIeparypa, IJIOTHOCTh
KUAKOCTH H TBEPAOTO Tella, CHJIa TPEHUS CKOJBXKCHHS, JaBIICHUE BO31yXa,
BBITAJIKMBAIOIIAS CUJIA, IEUCTBYIONIAS HA MOTPYKEHHOE B KUAKOCTH TENO, KOYPPUITUEHT
MOJIE3HOTO JICUCTBHSI TPOCTHIX MEXAaHW3MOB) C WCIOJIb30BAHUEM AaHAJIOTOBBIX U
upoBEIX MPHUOOPOB, 0OOCHOBBIBATH BHIOOP MeTOAa HU3MEpPeHHUs, (UKCUPOBATH
MOKa3aHUs TPUOOPOB, HAXOIUTh 3HAUYECHUE W3MEPSIEMON BEIUYUHBI C TIOMOIIBIO
yCpeIHEHUS pe3yIbTaTOB CEpUU U3MEPEHUI U OIIEHUBAThH MOTPEIIHOCTh U3MEPEHUH;

MPOBOANTH HECIIOKHBIC OKCICPUMEHTAIBHBIC WCCICIOBAHHUS 3aBUCHUMOCTEH
bu3nuecKux BEJIMYUH (3aBUCMMOCTH MYTH PAaBHOMEPHO JBIIKYIIETOCS Tella OT BPEMEHH
JBUKEHUS TEJIa, CUIIBl TPCHHSI CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO JTaBIICHUS, KauyecTBa
00paboOTKM TOBEPXHOCTEH TET ¢ HE3aBUCUMOCTH CHJIBl TPEHUS OT IUIOIIATU
CONPUKOCHOBEHUS TEJ, CHJBI YIPYTOCTH OT Y/UTMHCHHS TIPYKHHBI, BBITATKHBAIOMICH
CWIbl OT 00bEéMa TMOTPYKEHHOM dYacTH Tela U OT IUIOTHOCTU IKHAKOCTH, €&
HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIyOWHBI, HA KOTOPYIO IOTPYKEHO TEO,
YCIIOBUH TIJIaBaHUS TEJN, YCIOBUM PaBHOBECHS phluara M OJIOKOB): COBMECTHO C YUHUTENIEM
dbopMyMpoBaTh 3a7ady W THUIOTE3y HCCICIOBAHUS, CAMOCTOSTEIIBHO IUIAHUPOBATH
UCCJIEIOBAaHUE, CaMOCTOATENILHO COOMpaTh OIKCIEPUMEHTAJIbHYI)  YCTaHOBKY C
WCIIOJIb30BAHUEM WHCTPYKIIMH, MPEACTABIATh MOJYYCHHBIE 3aBUCHUMOCTH (PU3NUCCKUX
BEJIMYMH B BUJE Tabnuil U rpaduKoB, OLIEHUBATH MOTPEIIHOCTH, JEIaTh BHIBOJBI I10
pe3ynbTaTaM HUCCIICI0BAHNUS,

coOroaTh TpaBWJIa TEXHUKUA O€30MacHOTO TpyAa mpu paborte ¢ 1abopaTopHBIM
000pyI0BaHHEM;

yYKa3blBaTh TMPUHIUIBI JICUCTBUS TMPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI,
TEPMOMETp, JUHAMOMETpP, COOOIIAFOIINECS COCYJbI, OApOMETp, phiUar, MOJBMKHBIN U
HETO/IBIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

XapaKTepU30BaTh NPHUHIIMIBI JIEHCTBUS WM3yYCHHBIX TNPUOOPOB, TEXHHYCCKHX
YCTPOMCTB M TEXHOJOTHYECKUX IMPOIIECCOB C OMOPON HA WX ONUCaHUA (B TOM YHCIIE:
MOJITUITHUKY, YCTPOMCTBO BOJOINPOBOJA, THUIAPABIWYECKUN TIpecc, CU(OH, MAHOMETD,
BBICOTOMED, IMOPIITHEBON HACOC, APEOMETP), UCTIONB3Ys 3HAHUS O CBOMCTBaX (PU3NUECKUX
SIBIICHUW ¥ HEOOXOUMBbIC (PH3NYCCKUE 3aKOHBI K 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl M CXEMATUYHBIE PUCYHKH M3YYCHHBIX TEXHHUUYECKHUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTHYCCKUX MPOIECCOB MPH PEIICHUN
y4eOHO-TIPAaKTUYECKUX 33724,

NPUBOJIUTh TPUMEPH (HAXOAUTh WH(POPMAIMIO O TPUMEpax) MPAKTUYECKOTO
UCIIOJIb30BaHMUS (U3MUCCKUX 3HAHWH B TIMOBCETHEBHOM IKM3HU JUIS 0OeCreYcHUS
Oe3omacHOCTH Tmpu oOpameHuH ¢ NpudopaMH U TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHCHHMS 3/I0POBbS M COOJTFOACHHS HOPM SKOJOTHYCCKOTO TIOBEJICHHS B OKPYIKaIOIIEH
cpene;

OCYHIIECTBJISITH OTOOP HMCTOYHHUKOB HH(OpMAIMU (PU3NYECKOTO COJEpKaHUS B
HuTepHeTe, caMOCTOATENTLHO (GOPMYIIUPYSI TTIOMCKOBBIN 3aIpOC, HA OCHOBE MMEIOIIUXCS
3HAHUM U MYTEM CpaBHEHUS Pa3IMYHBIX UCTOYHMKOB BBIIEIATH MH(OPMALINIO, KOTOpas
SIBIISICTCS TPOTUBOPEUYUBON MITH MOXKET OBITh HEIOCTOBEPHOM;



UCIIOJIb30BaTh MpPU  BBINOJIHEHUH YYEOHBIX 3aJaHUNl  HAYYHO-TIOMYJISIPHYIO
JIUTEepaTypy (PU3NYECKOTO COJEp’KaHUs, CIPABOYHBIE MaTepHallbl, PECYpPChl CETU
Nurtepuer, BnageTy mNpuéMaMM  KOHCIEKTHUPOBAHUS  TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMAaILIUU U3 OAHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIE KPATKME MUCbMEHHBIE U YCTHBIE COOOIEHUSI HA OCHOBE 2—
3 UCTOYHMKOB MH(OpPMAIMHU (PUZUYECKOTO COJIEPKAHUS, B TOM UHUCJIE IMYOJIMYHO JAeTaTh
KpaTKuE€ COOOILEHUsI O pe3yjbTaTaX NPOEKTOB WM YYEOHBIX MCCIEJI0BAaHUMU, NMPU 3TOM
rpaMOTHO  HUCIOJB30BaTh HW3Y4YEHHBIM TOHATHUHHBIA  ammapat Kypca  (usuku,
COINPOBOKJATh BBICTYIUJIEHUE NTPE3EHTALUEH;

IIPU BBIMOJTHEHUH YYEOHBIX MPOEKTOB U UCCIIEIOBAaHUMN paclpeensaTh 00s13aHHOCTH
B IPYIIIIE B COOTBETCTBUU C MOCTABJIEHHBIMH 33J]a4aMH, CJIEAUTH 32 BBIIIOJIHEHUEM IIJIaHa
NEHCTBUM, aJeKBAaTHO OIICHUBATh COOCTBEHHBIH BKJIAJI B JACSITEIbHOCTh TPYIIIBL,
BBICTpauBaTh KOMMYHUKATHBHOE B3aMMOJICHCTBUE, YUUTHIBAsI MHEHHE OKPYKAIOIIUX.

K xonny oOydeHust ¢ 8 knacce npelIMETHbIE Pe3yJbTaThl HA YIIIyOJEHHOM YpPOBHE
JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCSI YMEHU:

MCIIOJIb30BATh MOHATHUS (Macca U pa3Mepbl MOJIEKYII, TEIJIOBOE JBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHHUSI BEIIECTBAa, KPUCTAUIMYECKHE H aMop(dHbIE Tena,
HACBIILEHHBI M HEHACBIIEHHBIM Map, crmocoObl M3MEHEHUsT BHYTPEHHEW SHEpruu,
AIIEMEHTAPHBIA 3JEKTPUUECKUM 3apsii, TPOBOJHUKHU, MOJYIPOBOJAHHUKH, IUAJIEKTPHUKH,
VCTOYHUKH ITIOCTOSIHHOI'O TOKA, JJIEKTPUYECKOE U MATHUTHOE T0JIs, ONITUYECKAsk CUCTEMA)
Y CUMBOJIMYECKUH S3bIK (PU3UKU MPU PELICHUU YYEOHBIX U MPAKTUYECKUX 3aa4;

YBEPEHHO pa3inyarh SBJICHUS (TEIJIOBOE pacliupeHue (CxaTue), TEeIIoBOe
paBHOBecHE, TOBEPXHOCTHOE HATSDKEHHE, CMadylMBaHUE, KalWJUIApHbIE SIBICHMS,
UCTapeHue, KOHJEHCAlMs, IUIaBJICHHe, KpHUCTaUIM3alus, KHUIIEHHE, CIIOCOOBI
Teruionepenayn  (TEIUIONPOBOAHOCTh, KOHBEKLMS, W3JIy4€HUE), TEIJIOBbIE MOTEpH,
AIIEKTpU3aLMs TeJl, B3aUMOJICHCTBUE 3aps10B, AEHCTBUS IEKTPUUECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aMMOJIEHCTBUE MArHUTOB, JEMCTBHE MArHUTHOTO TOJSI HA MPOBOJHUK C
TOKOM) II0 OIMCAaHUIO HX XapakTEpHbIX CBOWCTB W HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBIICHHE;

pacro3HaBaTh MPOSBICHWE HW3YYEHHBIX (U3NYECKUX SBJICHHUH B OKPYKAIOLIEM
Mupe (B TOM uucie (U3nUecKue SBIEHUS B MPUPOJIE: MOBEPXHOCTHbBIE U KAMUIUISIPHbBIE
SBJICHUS B NIPUPOJE, KPUCTAILIBI B MpUpoJe, uziyueHne ConHia, 3aMep3aHue BOJOEMOB,
MoOpcKkHe Opu3bl, 00pa30BaHME POCHI, TyMaHa, MHEs, CHETra, 3JEKTPUUYECKUE SIBJICHUS B
aTMocdepe, SIIEKTPUUECTBO >KMBBIX OpPraHM3MOB, MAarHUTHOE IMoyie 3eMi, Apeid
MOJIFOCOB, POJIb MATHUTHOTO TOJIS ISl KU3HU Ha 3emJie, MOJIIPHOE CUSHUE), TIPU 3TOM
NEPEeBOIUTh TMPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBIIEISATH CYHIECTBEHHBIE CBOWCTBA
(mpu3HaKM) PU3NYECKUX SIBICHMUIA;

ONHUCHIBATh HM3YyUYEHHBIE CBOWCTBA TeN M (DU3MUYECKUE SIBICHUS, HCIOIb3YS
dbusznueckue BENMYMHBI (TeMIiepaTypa, BHYTPEHHSISI SHEpPrusi, KOJUYECTBO TEIJIOTHI,
pabota ra3a, yZAelbHas TEMJOEMKOCTh BEIIECTBA, YyJAENbHAas TEIUIOTA IUIABJICHUS,
ylenpHas TeIioTa MapooOpa3oBaHWs, yledbHas TEIJIoTa CropaHus TOIUIMBA,



KOA((ULKMEHT TOJE3HOr0 JCHCTBUS TEIJIOBOM MalllMHBI, OTHOCHUTEIbHAS BIAXKHOCTh
BO3/lyXa, DJJIGKTPUYECKUWA  3apsl, Cuila TOKa, DJJEKTPUYECKOE  HalpsKEHHUE,
conpoTHBIIeHHE NMPoBOAHMKA, DJIC B 11enu MOCTOSHHOIO TOKA, 3JEKTPUUECKOE YAEIbHOE
COMPOTHBIICHUE BEIIECTBa, pa00OTa U MOIIHOCTH 3JEKTPUYECKOTO TOKA), MPU OMUCAHUU
IPABWIBHO TPAKTOBATh (PU3UUECKUI CMBICII UCIOIb3YEMBIX BEIMYMH, UX 0003HAUECHUS U
eIMHULIBI  (PU3NYECKUX BEJIMYMH, HAXOAUTh (QOPMYIbI, CBA3BIBAIONINE JaHHYIO
(U3NYECKYI0 BEJIMYMHY C JPYIMMH BEIUYMHAMH, CTPOUTH TIpadUKU H3YYEHHBIX
3aBHUCUMOCTEHN (PU3MUECKUX BEJIUUHH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHUE SIBICHHUS M IPOILECCHI, UCIOJbB3Ys
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTPOEHHUS BELIECTBA,
YpaBHEHHME TEIUIOBOrO OajlaHCa, 3aKOH COXPAaHEHHUs >JEKTPUYECKOro 3apsiia, 3aKOH
Kynona, mpuHUUI CyNeprno3uUUU 3JIEKTPUUECKUX MoJIei, 3akoH OMa Juisl ydacTka 1enH,
npaBwia Kupxroda, 3akon Oma nans nonHod nenwu, 3akoH Jlxoyns-JleHna, 3akoH
COXpaHEeHHs PHEPTUH, MPU TOM pPa3INyuaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA M €ro
MaTE€MaTHYECKOE BBIPAKECHHUE;

CTPOUTH TPOCThie (U3MUECKHE MOJEIHU peajbHbIX OOBEKTOB, IPOILIECCOB U
SIBJICHUH, BBIJIEIATH MPU 3TOM CYIIECTBEHHBIE U BTOPOCTEIICHHBIE CBOMCTBA OOBEKTOB,
MPOIIECCOB, SBJICHUN, MPUMEHITh (PU3NYECKHUE MOJEHH ISl OOBSICHEHUS (PU3UUECKUX
MIPOIIECCOB U PEIlICHUs YUYEOHBIX 3a/1a4;

OOBSCHATh (PU3UYECKUE SBJICHHS, MPOILECCH U CBOWCTBA TEN, B TOM YHCIE U B
KOHTEKCTE CUTYyalil MPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, U pellaTh KaueCTBEHHbIE
3aj]aud, B TOM 4HcJe TPeOyloIMe YHCICHHOTO OLIEHWBAHUS XapaKTepHBIX 3HAUYCHUM
(bu3nYecKUx BEJIMYMH, IPU ITOM BBIOMPATh aJIEKBATHYIO (PU3NYECKYIO MOJIEIb, BBISIBIIATH
IPUYMHHO-CIICCTBEHHBIE CBA3M M BBICTPAaMBATH JIOTMYECKYIO LIEMOYKY PACCYXKACHHUH C
OMOpod Ha H3y4YEHHble CBOMCTBAa (U3MYECKUX SBJICHUH, (U3MUecKkue 3aKOHbI,
3aKOHOMEPHOCTHU U MOJIEIH;

YBEPEHHO pellIaTh pacuéTHbIE 3a/1auu (C omopoit Ha 2—3 ypaBHEHUS) M0 U3y4aEeMbIM
TeMaM Kypca (U3UKH, BbIOUpas ageKBaTHYIO (U3MUECKYI0 MOJIEb, C UCIOIh30BAHUEM
3aKOHOB M (OpMYJ, CBS3bIBAIOIIMX (U3MUECKHE BEJIMYMHBI, 3alMCHIBATh KpPaTKOE
YCIIOBHE M Pa3BEPHYTOE pEIIEHUE 33Ja4H, BBIABIATH HENOCTAIONIME WM M30BITOUHBIC
NaHHbIe, 0OOCHOBBIBATH BHIOOP METOAA PEIICHMS 3a/ayd, HUCIOJIb30BaTh CIPABOYHbBIC
JaHHBIE, TPUMEHITh METOJAbl aHaln3a pa3MEpPHOCTEH, MCIOIB30BaTh TIpadudecKue
METOJIbl pelIeHHs 3ajad, MPOBOJAUTH MaTeMaTHUeCKHe MpeoOpa3oBaHUs U PACUETHI,
OLICHWBATh PEAIUCTUYHOCTh IMOJYYEHHOrO0 3HAa4YeHHS (U3MUECKOM BEIUYUHBI U
OTIPENIETATh Pa3MEPHOCTh (PU3MUECKON BETUYMHBI, TOTYYCHHOHN NMPU PELICHNH 3aa4u;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3UYECKUX
METOIOB, U MPEeJIaraTb OPUEHTHPOBOYHBIN CIOCOO pelIeH!s], B OMUCAHUU UCCIICJOBAHUS
pacno3HaBaTh  MpOBEpsieMO€  NpEeNnoyiokeHue  (TUMOTe3y),  UHTEePIPETUPOBATH
IIOJIYYEHHBIN pe3yJIbTarT;

IPOBOAUTH OMNBITHI MO HAOMIOJEHUI0 (U3MYECKUX SIBICHUN WU (U3HUECKHUX
CBOICTB TeJl (KalWJUIIpHBIE SIBJICHUS, 3aBUCUMOCTbD JIaBJIEHUS BO3[lyXa OT €ro o0béMa U
TEMIIEPaTyphl, CKOPOCTH MpOIIecca OCThIBAHUS (HarpeBaHUs) MPH HU3JIYYEHHH OT I[BETa
u3nydaromied  (morjomaromiei) MOBEPXHOCTH, CKOPOCTb HCHapeHUsi BOJBI  OT



TeMIepaTypbl O KMJIKOCTM W IUIOIIAAM €€ TOBEPXHOCTH, OJJIEKTpU3alusl Tel WU
B3aUMOJIEHCTBUE DIIEKTPUUECKUX 3apsiioB, B3aUMOJEHCTBUE IOCTOSIHHBIX MAarHHUTOB,
BU3YaJIN3allisl MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, NCHCTBUS MarHMTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOMCTBA OJJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOJBUIraTENs
IIOCTOSIHHOTO TOKa): (OpMYyJIMPOBaTh IPOBEPAEMOE MPEANOI0KEHNE (TUIOTE3y) O
BO3MOKHBIX pe3yJbTaTax HaONIOJEHUN, CaMOCTOSITENbHO COOUpPATh YCTaHOBKY U3
U30BITOYHOTO HAOOpa 000PYIOBaHUS, OMICHIBATE XO/I OTBITa U (POPMYITUPOBATH BHIBOJIBI;

IPOBOJIUTH NPSIMbIE M KOCBEHHbIE U3MEPEHUs (PU3MUECKUX BEJIMUYUH (TeMIeparypa,
OTHOCHUTEJIbHASI BIAXXHOCTh BO3/lyXa, CHJIa TOKA, HAIPsDKEHHE, YIEJbHAsI TEIUIOEMKOCTh
BEIIIECTBA, COMPOTHUBIIEHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh NMEKTPUUYECKOIO TOKA) C
MCIIOJIb30BAHMEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 0OOCHOBBIBATH BBIOOP METOIA
U3MepeHus, (UKCHPOBaTh MOKa3aHUs NPUOOPOB, HAXOAWTh 3HAYCHHE H3MEpsieMOn
BEIMYUHBI C TIOMOIIBIO YCPEIHEHHS PEe3yJIbTaTOB CEPUM H3MEPEHUH W OIICHWBATH
HOTPEUTHOCTh U3MEPEHUH;

POBOJIUTh  AKCIEPUMEHTAIBHBIC WCCICIOBAHUS 3aBHCUMOCTEH  (pu3muecKkux
BEJIMYUH (3aBUCHUMOCTBH JaBJICHHMs BO3AyXa OT €ro o0béMa M HarpeBaHUs WIU
OXJIAXKJCHUS, WCCICAOBAHWE SBICHUSA TEIUIOOOMEHA TMPH CMEIIUBAHUHM XOJOTHOW W
ropstueil BOJbl, 3aBUCUMOCThH COINPOTUBJIEHMS MPOBOJHHKA OT €ro JUIMHBI, IJIOLIaJU
MIOTIEPEYHOTO CEUEHUS U YACTHHOTO COMPOTHBIICHHUS BEIIECTBA MTPOBOJIHUKA, CHIIBI TOKA,
IPOTEKAIOIEr0 4Yepe3 NPOBOJHUK, OT HAIPsDKEHUS Ha IPOBOJHUKE, HCCIEJOBAHUE
MOCJIEZIOBATENIbHOTO Y TapajuleIbHOTO COEAMHEHMH NPOBOAHUKOB): COBMECTHO C
yuuteneM (opMylIHMpoBaTh 3agady U TUIOTE3y HCCIEIOBAHUS, CaMOCTOSITEIBHO
IUTAHUPOBATh ~ UCCIIEIOBAHUE, CaMOCTOSATEIbHO  COOMpAaTh  AIKCHEPUMEHTAIBHYIO
YCTaHOBKY C HCIOJb30BAHUEM HHCTPYKILUH, MPEACTABIATh MOJYyYEHHBIE 3aBHCHMOCTHU
¢u3NYeCKNX BEIMYMH B BHJE TaOMWI] W TpadUKOB, OICHWBATH IMOTPEIIHOCTH, ACTATh
BBIBO/IbI IO PE3yJIbTaTaM UCCIEIOBAHUS;

cobmomaTh MpaBwia O€30macHOTO Tpylda mnpu padboTre ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepHU30BaTh MPHUHIMIEI JCUCTBUS HW3YYCHHBIX MPHOOPOB, TEXHUYECKUX
YCTPOWCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOM HAa MX OMUCAHHs (B TOM YHUCIE:
cUCTeMa OTOIUICHHS JOMOB, THTPOMETp, IapoBas TypOWHa, aMIlepMETp, BOJIBTMETP,
CUETUYMK IIIEKTPUYECKON SHEPIHH, DJICKTPOOCBETUTENbHBIE MPUOOPHI, HarpeBaTeIbHbIC
AIIEKTPONTPHOOPHI (TIPUMEPHI), IPESIOXPAHUTENN U UX NMPUMEHEHUE B OBITY M TEXHUKE,
NPUMEHEHHE  TOCTOSHHBIX  MarHUTOB,  DJIGKTPOMAarHUTOB,  DJEKTPOABHUTATEINb
NOCTOSITHHOTO ~ TOKa), HWCIONB3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX SBICHUI,
HeoOXoauMbIe (pr3HUecKre 3aKOHBI M 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOICTBA M M3MEPUTENbHbIE TPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUJKOCTHBIA TEPMOMETp, TEPMOC, TICHXPOMETP,
TUTPOMETP, JBUTATENb BHYTPEHHEIO CrOpaHMsA, O3JEKTPOCKOI, PEOCTaT), COCTaBIAThH
CXEMBbI 3JIEKTPUYECKUX LeNed C MOCieN0BaTeIbHbIM U HapalieIbHbIM COECIUHEHHEM
AIIEMEHTOB, pa3iiuyas YCJIOBHbIE OOO3HAYEHHS JJIEMEHTOB JJIEKTPUYECKHUX IIETICH,
UCMOJIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKH HM3YYEHHBIX TEXHUYECKHUX YCTPOMWCTB,



U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOIMYECKUX IPOLECCOB IMPU pPELIeHUH Y4eOHO-
NPAKTUYECKUX 3a/1ay;

OPUBOJUTE MPUMEPHl (HAXOAUTh HH(POPMALMIO O MPUMEpax) MPAKTUYECKOTO
UCMOJb30BaHNUA (PU3MUECKUX 3HAHUM B IIOBCEJHEBHOW MKU3HU I o0OecredeHus
0e30macHOCTH Mpu oOpallleHHH ¢ NOpubopaMM W TEXHUYECKHMMH YCTPONCTBaMH,
COXpaHEHUs 3/J0POBbsI M COOJIIOJIEHHUS] HOPM 3KOJIOTHYECKOI0 OBEJIEHUS B OKpYXKarolen
cpexne;

OCYILECTBJISITh MOMCK HMH(pOpManuu Qusndeckoro cojiepxanus B HWHTepHere,
CaMOCTOATENBHO (OPMYJIMPYSI MOMCKOBBIA 3allpoc, Ha OCHOBE HMMEIOIIMXCS 3HAHUM U
CpPaBHEHUS JOINOJHUTEIbHBIX MCTOYHUKOB BBLAEIATH MH(DOPMALMIO, KOTOpas SIBISETCS
IPOTUBOPEUNBOM WIIM MOKET OBITh HEJOCTOBEPHOI;

UCMOJb30BaTh IPH  BBINOJHEHUH Y4YEOHBIX 3aJaHUi  HAayYHO-TIONMYJISIPHYIO
JUTEPaTypy (PU3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepHallbl, PECypChl CETU
WntepHer, BiageTh NpuéMaMud  KOHCIIEKTHPOBAaHUS  TEKCTa, IMpeoOpa3oBaHuUs
uH(popMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE NMHUCBMEHHBIE U KPAaTKHUE YCTHBIE COOOIIEHUs, 0000mIas
MH(OPMALIMIO U3 HECKOJBKMX HMCTOYHHMKOB (DPU3MYECKOTO COJAEPKAHUS, B TOM YHCIE
nyOoJIMYHO  MPEACTaBIATh  pe3ysbTaThl  MPOEKTHOM MM HCCIIe0BaTeNbCKON
NESATENbHOCTH, MPU 3TOM T'PAaMOTHO HMCIOJB30BATh WM3YUYEHHBIH MOHSITHMHBINA amnmapar
Kypca (pU3UKH, COIPOBOXKIATh BHICTYIUICHHUE IIPE3CHTAIUEH;

IpU BBINOJHEHUU YYEOHBIX IPOEKTOB U HCCIEAOBAHMM (PU3MYECKHX MPOLECCOB
pacrpenesaTh 0053aHHOCTU B TPYIIE B COOTBETCTBHM C TOCTaBJICHHBIMH 33/1a4aMH,
CIeIUTh 3a BBINOJIHEHUEM IUIaHA JCHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHWBAaTh  COOCTBEHHBIH  BKJaX B  JCSATENBHOCTh  TIPYIIBL,  BBICTPAUBaTh
KOMMYHHKaTUBHOE B3aUMOJICHCTBUE, MPOSIBIIASA TOTOBHOCTD pa3peniaTb KOHQIUKTHI.

K xonuy oOyuenust ¢ 9 knacce npenMeTHbIE pe3yabTaThl Ha YriayOJIEHHOM YypPOBHE
JIOJDKHBI OTpaXaTh C(HOPMUPOBAHHOCTh y 00YYaIONINXCSl YMEHUH:

UCTOJb30BaTh TMOHATUS (CUCTEMa OTCYETa, OTHOCUTEIBHOCTh MEXaHHYECKOTO
JBW)KCHUS, HEBECOMOCTh W TEPErpy3KH, LEHTP TSHKECTH, MEXaHUYECKHE BOJIHBI, 3BYK,
UHQPa3BYK M YIbTPa3BYK, DJCKTPOMArHWTHBIC BOJIHBI, PEHTTCHOBCKOE H3IIYUYCHUE,
HIKaJia 3JCKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJM30PYKOCTh M JATbHO30PKOCTH,
CHEKTphl HCIIyCKaHUS W TOIJIOIIeHUs, anbda-, 6era- U raMMma-u3aydeHHs, HU30TOIIbI,
sJepHasl ¥ TEPMOSIEPHAst PHEPTeTUKa) U CHMBOJMYECKUN SI3BIK (DU3WKHM TIPH PEUICHUU
y4eOHBIX U MPAKTUYECKUX 3aJ1a4;

YBEPEHHO pa3iInyarh sSBICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIUHEHHOE
JBI)KEHUE, PAaBHOYCKOPEHHOE NPSIMOJMHEHHOE IBM)KEHHE, CBOOOJHOE MaJeHUe Ted,
JBW)KCHUE TI0 OKPYXXHOCTH, B3aMMOJCWCTBUE TeJl, PABHOBECHE MAaTEpUATbHON TOYKH,
pEaKTHBHOE [BUKEHHE, HEBECOMOCTb, KOJeOaTeNbHOE JABIKEHHE (TapMOHUYECKHE,
3aTyxamollue, BbIHY)XKJICHHbIE  KoneOaHWs), pE30HAHC, BOJHOBOE  JIBUKEHUE
(pacipocTpaHeHHe W OTpaXCHHE 3ByKa, HHTEpPEpeHIus W JUPpakuus BOJH),
NpSMOJIMHEHHOE pPAacIpoCTpaHEeHUe, OTPaXEHHE U MPEIOMICHHE CBETa, IIOJHOE



BHYTPEHHEE OTpaXCHHE CBETa, pa3JIoKeHHE OeJIoro CBeTa B CIEKTP M CJIOXKEHUe
CHEKTPAJIbHBIX I1IBETOB, €CTECTBEHHAsl PaJMOAKTUBHOCTh, BOBHMKHOBEHUE JMHEIYATOTO
CHEKTpa M3JIy4eHHs) MO0 OINHCAHUI0 HX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX TaHHOE (PU3UYECKOE SIBIICHHE;

pacrio3HaBaTh IPOSBICEHUE H3YYEHHBIX (PU3MUECKUX SBICHUM B OKpY’KaOLIEM
Mupe (B TOM yucie (U3NYEeCKUe SIBICHUSI B MPUPOJE: MPUIUBLI U OTIUBBI, TBUKEHUE
wiaHeT COJIHEYHOM CHCTEMbI, PEAKTUBHOE JBUKEHHUE KUBBIX OPraHHW3MOB, BOCIIPUSTHE
3BYKOB >KMBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBI, IIyHAMH, 3XO, IIBETa Tell,
ONTHUYECKHE  SBJIIEHUA B  MpUpoAE, OHOJOTHYECKOE  JIEWCTBHE  BHJMMOTIO,
yIbTpaduoIIETOBOTO M PEHTTEHOBCKOTO W3IY4YeHHH, €CTECTBEHHBIN paAHMOaKTUBHBIN
(OH, KOCMUYECKUE JTy4YH, PaJUOAKTUBHOE U3TYyUEHHE NMPUPOJHBIX MUHEPAIOB ACHCTBHE
pPaJIMOAKTUBHBIX H3JIYYCHMH Ha OpTraHW3M 4YeloBeKa), NpH OTOM TMEPEeBOJUTH
MPaKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH)
buznuecKux sSBICHUMN;

ONKCHIBATh HU3YYECHHbIE CBOWCTBA Tel U (PU3UUECKHE SIBJICHUS, MCIOIb3YS
dbusznueckue BENMYWHBI (CpeaHsE U MTHOBEHHAs CKOPOCTh Teja MpH HEPABHOMEPHOM
NBUKEHUHU, YCKOPEHHE, TIepEMEIIECHUE TMpPU PABHOYCKOPEHHOM MPSMOJIMHEHHOM
JBUKEHUH, YTIOBasi CKOPOCTh, IEHTPOCTPEMHUTENBFHOE YCKOPEHHE, CHUJla TPEHHsI, CHIIa
YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOJHOrO MajeHMs, BEC Teja, LEHTP TKECTU
TBEPAOTO Tela, UMIYJbC Tela, UMITYJIbC CHJIBI, MOMEHT CHJIbI, MEXaHWYecKas paboTra u
MOIIHOCTb, MOTEHIHUaJbHasi JHEPrusi Teja, MOAHITOrO HaJ MOBEPXHOCTHIO 3EMJIH,
MOTEHIMAJbHAs JSHEPrusl CXKATOM TMPYKUHBI, KUHETUYECKAs DHEpPrus, IMOJIHAs
MEXaHMYeCKasl dHeprus, Mepuojl W YacToTa KoyieOaHUM, Mepuoj] MaTeMaTUYecKOro M
MPY>KUHHOTO MAasITHUKOB, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh
CBETa, IOKa3aTellb NPEIOMIICHUS Cpenbl), MpU ONUCAHUU MPABUIBHO TPAKTOBATh
dbuznuecknii CMBICI UCTIONIb3YEMbIX BETUYHH, UX 0003HAUYCHUS W €AMHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTHh (HOPMYJbI, CBS3bIBAIOLIME JAHHYIO (U3NYECKYI0 BEJIUYUHY C
OPYTHMH BEIIMYMHAMH, CTPOUTHh TpaUKu M3YUYEHHBIX 3aBUCHUMOCTEH (U3HUECKHX
BEJINYWH;

XapaKTepru30BaTh CBOWCTBA Tel, (U3MUYECKHUE SIBICHHUS W TPOIECCHI, UCIOIb3YS
3aKOH COXpAHEHUs PHEPruH, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHLHUII CYNEpPHO3ULIUU
CUJI, TMPUHLHUI OTHOCUTENbHOCTU ['anmunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
UMITyJIbCA, TEOPEMY O KMHETHYECKOW sHepruu, 3axoH ['yka, 3akoH bepHysuiM, 3aKOHbI
OTPaXCHHUS W TPEIOMIICHUS CBeTa, (OPMYIy TOHKOH JHMH3BI, TUIAHETAPHYIO MOJIEITh
aToMa, HYKJIOHHYIO MOJEJb AaTOMHOIO s/Ipa, 3aKOHbl COXPAHEHHsS 3aps0BOTO U
MaccoBOTO 4YHCeNl TpPHU SAEPHBIX peaKUusX, MpU OSTOM pa3inyaTh CIOBECHYIO
bopMyIHPOBKY 3aKOHA U €T0 MAaTEMATHUECKOE BhIPAKEHUE;

CTpOUTh (U3MYECKHE MOJEIU pEaNbHbIX OOBEKTOB, MPOLECCOB M SIBICHMIA,
BBIJIEIIATh IIPU 3TOM CYILIECTBEHHBIE U BTOPOCTENEHHBIE CBOWCTBA OOBEKTOB, MTPOLIECCOB,
SBJICHUHN, MPUMEHATh (PU3UUECKHE MOJAENHU AJisi OOBSICHEHUS! (U3MYECKUX TPOILIECCOB U
pelieHns yueOHbIX 3a/1ay;

00BsACHATh (U3MUYECKHUE SIBIICHUS, TMPOILIECCHl M CBOMCTBA TeJ, B TOM YHCIIE B
KOHTEKCTE CUTYalMil IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTePa, U pPelIaTh KaueCTBEHHbIE



3aJa4yd, B TOM 4YMCJe TpeOYIOLIMe YHCIEHHOTO OLICHMBAHUS XapaKTEPHbIX 3HAYCHWUH
(U3nYEeCKUX BEIUYUH, IPU 3TOM BBIOMPATh aIEKBaTHYIO (PU3NYECKYIO MOJEIb, BBISBISAThH
NPUYHMHHO-CIIEICTBEHHBIE CBS3HM M BBICTPAWBATH JIOTUYECKYIO LEMOYKY PACCYXKACHUHN W3
2-3 maroB C ONOpPOH HAa HW3yYEHHbIE CBOWCTBA (PU3MUECKUX SBIEHUH, (u3NUYecKue
3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIIH;

YBEPEHHO pellaTh pacy€THbIE 3aJayd IO H3y4yaeMbIM TeMaM Kypca (QHU3UKH,
BBIOMpas aJCKBaTHYIO (U3WYECKYI0O MOJENb, C HCIOJB30BAaHHUEM 3aKOHOB H (HOpMyd,
CBSI3BIBAIOUIMX (PU3MUECKHE BEIUYMHBI, 3alIUCBHIBATh KPAaTKOE YCIOBHE M Pa3BEPHYTOE
peleHne 3a7ad, BBIBIATH HEJOCTAIONINE WM H30BITOYHBIC TaHHBIE, 0OOCHOBBIBATH
BBIOOp MeETOAa pelIeHus 3ajaud, MCIIOJIb30BaTh CIPABOYHBIE JaHHbBIC, MPUMEHATH
METOBl aHaJN3a Pa3MEPHOCTEH, MCIOIB30BaTh TpaduvuecKue METOIbl PelIeHUs 3aiad,
IPOBOJIUTh MaTeMaTHYeCKHe NpeoOpa3oBaHMsl U Pacuy€Thl, OLEHUBATh PEATUCTHUYHOCTD
TIOJTYYSHHOTO 3HAYCHUS (PU3MUECKON BETUIUHBI U OTIPEACIISTh Pa3MEPHOCTh (PU3NIECKON
BEJIMYUHBI, IOJIYYEHHOM MPH peIIeHUH 3a/1a4H;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIIUTh HPU MOMOIIN (U3NIECKHIX
METOJIOB, U MpeJIaraTb OpUEHTHUPOBOYHBIN CLIOCOO pelIeHus], B OMUCAHUU UCCIIEJOBAHUS
pacro3HaBaTh IIPOBEPSIEMOE MPEATNON0KEeHHE (TUMOTE3Y), OLEHUBATh MPaBUIBHOCTH
HopsiiKa MPOBEICHUS UCCIIeI0BaHMsl, HHTEPIPETUPOBATh NOJIYyYSHHBIN pe3yJbTaT;

IPOBOJIUTH OMBITBI TIO HAOMIOACHWIO (U3NYECKUX SIBICHUN WIN (DU3HUECKUX
CBOMCTB Ten (M3yueHre BTOporo 3akoHa Hpl0TOHA, 3aKOHA COXpaHEHUs SHEPIHH, 3aKOHA
COXpaHEHUS UMITYJIbCa, IEHCTBHIE 3aKOHA bepHyIIN 1 BOSHUKHOBEHHE MOABEMHON CHITBI
KpblJa, 3aBUCUMOCTh MEpHOAa KoJeOaHUN MPYKMHHOTO MasiTHUKAa OT Macchl Ipys3a U
KECTKOCTH TPYKMHBI M HE3aBHCUMOCTb OT AaMIUIMTYABl MallbIX  KOJICOaHHIA,
NPSMOJIMHEHHOE PAacIpOCTPAHEHUE CBETA, PAa3JIOKEHUE OEI0ro CBeTa B CIIEKTP, U3YUCHUE
CBOMCTB H300pa)KEHHS B IUIOCKOM 3€pKajieé M CBOWCTB HM300paKEHHS TMpeaMeTa B
cobuparoleil nuH3e, HaOJII0ACHNE CIUIOIIHBIX U JIMHEHYaThIX CIEKTPOB H3IY4EHHs):
bopMyIHpOBaTH MPOBEPSIEMOE MPEINONOKEHUE (THIIOTE3y) O BO3MOXKHBIX pe3ylIbTaTax
HAOIIIOJICHUH, CAaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY U3 U30BITOYHOrO Habopa
000pyIOBaHMSI, OTIMCHIBATh X0 OMBITa U (OPMYITHPOBATH BEIBOJIBI,

IPOBOJIUTH NIPU HEOOXOTUMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpEAeTss CpeaHee
3HaYCHHE HM3MEPSICMOI BEJIMYMHBI M OMNPEACTSAs IMOTPEIIHOCTh PEe3yJIbTaTOB MPSIMBIX
U3MEpEeHNH, 000CHOBBIBAThH BHIOOP crioco0a u3mMepeHus (M3MEpUTENHLHOTO Mpudopa);

NPOBOJINTh KOCBEHHBIC M3MEPEHHsI (PU3MUECKUX BETUYHMH (CPEHHSISI CKOPOCTh H
YCKOpPEHHE Tejla MPU PABHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOTHOTO TaJeHUs,
KECTKOCTh TMPYXKUHBI, KOI(D(PUIMEHT TpeHHs CKONbXKEHHsS, MeXaHudyeckas paborta u
MOIITHOCTh, YaCTOTA M TIEPUOJT KOJIeOaHU MAaTEMaTUYECKOTO M TIPY>KHHHOTO MasiTHUKOB,
dboKycHOE paccTosiHuE cOOMparoIieil JUH3BI U €€ ONTHYeCKas CHIa, PaJuOaKTUBHBIN
¢GOoH) ¢ UCHOJB30BAHUEM AaHAJIOTOBBIX U LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJa  M3MEpEeHHs, IUIaHUpPOBAaTb  W3MEPEHMs,  CaMOCTOSTENBHO  cOoOMpaTh
HKCIEPUMEHTAIIbHYIO YCTAaHOBKY, BBIUHCIISITh 3HAYEHHWE BEJIMYMHBI M aHAJIU3UPOBATH
MOJTyYSHHBIE PE3YJIbTAThl, OLIEHUBAS TIOTPEITHOCTH PE3YIbTaTOB KOCBEHHBIX H3MEPEHUH;

IPOBOJIUTh HKCHEPUMEHTAJIbHBIE MCCIEIOBAaHUS 3aBUCHMOCTEH  (pu3MuecKux
BEIMYUH (3aBHCHMOCTh IyTH OT BPEMEHH NpPHU PABHOYCKOPEHHOM [BIKCHHH 0e3



HA4YaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JaBJICHUs, IepuoAa KoyieOaHMH MaTeMaTH4eCKOro MasTHUKAa OT JUIMHBI HUTH,
OIpEJIEJIEHNE YCKOPEHUSI CBOOOAHOIO MAaJIEHUs, UCCIEI0BAaHNE N3MEHEHUS! BEJIUYHUHbBI U
HaIpaBJICHWs WHAYKIMOHHOIO TOKa, 3aBHCHUMOCTb YIJIa OTPaXE€HUs CBETa OT yIia
NaJeHMs], yIila MPeJoOMIIEHUS! OT YIJIa MaJIeHUsl CBETOBOIO JIy4ya, UCCIIEIOBAaHUE TPEKOB:
U3MEPEHNE SHEPrUM YacTUIBl 10 TOPMO3HOMY IyTH (10 (oTorpadusm)): COBMECTHO C
yuurenaeM (HopMyIMpoBaTh 3aJadyy M TUIOTE3y HCCIEAOBAHMS, CAMOCTOSTEIBHO
IUIAaHUPOBaTh  HMCCIEAOBAaHUE, CaMOCTOSITENIbHO  cOOMpaTh  SKCIEPUMEHTAIbHYIO
YCTaHOBKY, MPEACTaBIATh IOJYYEHHbIE 3aBUCHUMOCTU (DU3MUYECKUX BEIUYMH B BHJIE
Tabmul, U rpadUKoOB, OLIEHMBATH MOIPEHIHOCTH, JENaTh BBIBOJABI IO pe3yJbTaTaMm
UCCIIEIOBAaHUS;

cobmonaTe mpaBuiga Oe3omacHoro Tpyaa npu pabore ¢ J1aOOPATOPHBIM
000pyI0BaHHEM;

XapaKTepu30BaTh MPHUHLHUIBl JEHCTBUS H3YYEHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX IPOIECCOB C OMOPOM HA UX ONUCAaHUA (B TOM YHCIIE:
CHUJOMETpP, JATYUKH TIOJOKEHUS, PACCTOSHMS M YCKOPEHHs, paKeTa, 3XOJOT, OYKH,
nepuckor, (oToamnmnapaT, MUKPOCKOII, TEJIECKOI, ONTUYECKUE CBETOBO/bI, CIIEKTPOCKOIL,
J03UMETp, Kamepa BuiibcoHa), MCTonb3ys 3HAHUSA O CBOMCTBaX (PM3MYECKUX SBICHUM U
HEoOXouMble (PU3NYECKUE 3aKOHOMEPHOCTH, MCIIONb30BaTh CXEMbl M CXEMaTHYHbIE
PUCYHKHM H3Y4YEHHBIX TEXHHUYECKUX YCTPOMCTB, W3MEpPUTENbHbIX MNPUOOPOB U
TEXHOJOTHYECKUX IMPOLIECCOB MPU PelIeHUH Y4eOHO-TPAaKTHUYECKUX 3a]ad, ONTUYECKUE
CXEMBI JUIs TOCTPOEHUs N300pakeHU B IIJIOCKOM 3epKaJie M coOMparoiiei JI1H3e;

NPUBOJUTH MPUMEPHl (HAXOAUTh HWHGOPMALMIO O NpUMEpax) MPAKTUYECKOTO
UCTOJb30BaHUA (PU3MYECKUX 3HAHUM B TOBCEIHEBHOW JKU3HU Ui 0OecredeHus
0e30MacHOCTH Mpu oOpallleHHH ¢ NOpubopaMM U TEXHUYECKHMMM YCTPONCTBaMH,
COXpPaHEHUS 3/J0POBbsI M COOJIIOJICHHUS] HOPM 3KOJIOTHYECKOT0 MOBEJICHUS B OKpYXKaroIen
cpene;

OCYILECTBJIATh MOMCK HH(pOpManuu Qusuueckoro coziepxanus B HWHTepHere,
CaMOCTOSITENbHO (QOPMYNIHMPYs TMOUCKOBBIA 3ampoc, HAXOAUTb NYTH ONpeIeTICHUs
JIOCTOBEPHOCTH TOJYYEHHOH WH(GOpMAlud Ha OCHOBE WMEIOIIUXCA 3HAHUN U
JOTIOTHUTENbHBIX UCTOUYHUKOB;

UCTOJb30BaTh IPH  BBINOJHEHUH YYEOHBIX 3aJaHW  HAyYHO-TIOMYJSIPHYIO
JUTEepaTypy (PU3NYECKOTO COJEp)KaHUs, CIPABOYHBIE MaTepHallbl, PECYpChl CETH
WutepHer, BmageTh NpuéMaMud  KOHCIIEKTHPOBAHUSA  TEKCTa, MpeoOpa3oBaHUs
uH(GOpPMAIIUK U3 OJHOW 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE MHCbMEHHBbIE U YCTHbIE COOOIIEHUS Ha OCHOBE
uHpOpMAIIMM M3 HECKOJBKHX HMCTOYHHUKOB (PH3UUECKOTO COJEp)KaHUs, MYOIUIHO
MPEJICTABIATh PE3yIbTaThl MPOSKTHOW MM UCCIEA0BATEIBCKON NEATEIbHOCTU MPU 3TOM
TPaMOTHO HCIIOJIb30BaTh N3YUYEHHBIA MOHATUHHBIN anmapaTr U3y4yaeMoro paszaena Gu3nuku
U COIIPOBOXKJATh BBICTYIUIEHHE Ipe3eHTaluell ¢ y4éToM OCOOEHHOCTeH ayauTopuu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpoabsneie IIpakTuyeckue
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoTsbI
pecypcsl
Pa3pnen 1. ®usuka u eé poJib B NO3HAHMHU OKPY/KAKIIET0 MUpa
1.1 du3nka — HayKa 0 PUPOJIE 2
1.2 ®u3nueckue BEITHYUHBI 3 1
1.3 EcTtecTBeHHO-HAY4YHBIN METO]] TO3HAHUS 1
Hroro mo pazueny 6
Pa3znea 2. [lepBoHayaibHbIE CBEIE€HUS 0 CTPOCHUH BellleCTBA
2.1 CrpoeHue BemiecTsa 2 1
99 JIBrOKeHHEe 1 B3aUMOJICHCTBUE YaCTHII 5
' BEILIECTBA
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2
Htoro no pazneny 6
Pa3znen 3. /IBu:keHue U B3aUMO/IeiicTBHE TeJl
3.1 MexaHUUEeCKOE OBUKEHUE 11 1
3.2 Wueprus, Macca, TUIOTHOCTb 9 1
3.3 Cuna. Bune! cun 13
Hroro 1o pasneny 33
Pa3nen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U ra3oB
4.1 HaBnenue. [lepenaua gaBiaeHust TBEPABIMU 4 1




TCI1aMU, XKUAKOCTAMHU U Ira3aMu

4.2 JlaBIIeHHE )KUIKOCTH 7 1
4.3 ATMocdepHOe aBIeHHE 8 1
44 HCI/ICTBITI.G JKMJIKOCTH U Ta3a Ha 15 9
MOTPYXEHHOE B HUX TEJIO
Hroro no pazueny 34
Pa3nes 5. PaGora n MOIIHOCTD. JHeprus
5.1 PabGora 1 MomHOCTH 5
5.2 [IpocTheie MexaHU3MBI 10
5.3 MexaHuueckasi SHeprus 5
Hroro mo pazueny 20
Pasnen 6. [loBTopuTe 1bHO-00001IAK0IINIT MOYJIb
6.1 [ToBTOpHUTENEHO-0000IIAOIINIT MOJTYIIb 3
Htoro mo pazneny 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 23




8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3gen 1. TensioBbIe sIBJICHUS
1.1 CrpoeHre u CBOHCTBA BEIECTBA 6
1.2 TennoBbie porecchl 33 1 6.5
Hroro mo pazueny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsabl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBHUS
2.2 [TocTOsIHHBIN 27EKTpUUYECKUN TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 4
2.4 DNeKTpOMarHuTHas MHIAYKINS 7 1 1
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaK0 M MOAYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOIINI MOTYTH 5
Wroro no pazmeny )
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 22.5




9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 BsaumopelictBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBI. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

31 DIIeKTPOMArHUTHOE MOJIE U

SJICKTPOMArdMuTHBIC BOJITHBL

Hroro no pasaeny

6

Pasngena 4. CBeToBbIe ABJICHUA

4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA

4.2 JIuH3b1 U onTUYECKUE IPUOOPHI

4.3 Paznoxxenue 6e10ro cBeTa B CEKTP




Uroro mo pazueny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjoneHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Wroro no pazueny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIBLHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOYITb)
6.3 DONEeKTPOMArHUTHBIE SIBJICHUS 3 1
' (mOBTOPUTENBHO-0000IAOIIINI MOYIIb)
6.4 CaeTtoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINN MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 26.5







NOYPOYHOE NJTIAHUPOBAHUE

dusmuka 7 Knacc

Ne

Tema ypoxka

Bcero

KontponsHbie
paboThI

[IpakTnueckue

Jlara
W3y4ECHUS

90P

I'naBa 1. ®u3uka u e€ pojib B NO3HAHUMN OKPYKAKOLIEr0

MHpa

Ponb (1)I/ISI/IKI/I B ’KHN3HH 4YCIIOBCKaA

®dwusuka - Hayka o mpupojae. Habmonenus
U OMbIThl. PU3NYECKUE TEPMUHBI.

®u3nyecKre BeIMYNHbI. Pa3MepHOCTb.
Enunuibl puznyeckux BEIUUUH.
N3mepenue Gpuznueckux BEIUYHH.
OTaJIOHBI

®dusznyeckue npudopsl. Llena nenenus.
[TorpemnocTs u3mepenui. [Ipasuna
0€e30MacHOro Tpyza ¢ 1abopaTopHbIM
000pyI0BaHKEM.

JlaGoparopHasi padora Ne 1
"OmnpenaeneHue EeHbI IeICHUS
HU3MEpPUTENILHOTO mpudopa"
3HaAKOMCTBO C U3MEPUTEIBHBIMHU
npubopamu

MexayHapoaHasi CHCTeMa €IMHHII.
[TepeBo BHECHCTEMHBIX €UHUIIL B
enuaniel CU.

EcTecTBeHHO-HAYUHBIN METO/I ITO3HAHMS:
HaOJTI0JICHNE, TIOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBIDKEHUE THITOTE3,
HKCIIEPUMEHT T10 TIPOBEPKE THITOTE3,
00BsicHEHNE HAOII0OaEMOTO ABJIEHUS.




Onucanue GU3NYECKUX SBICHUH C
MOMOIUIBIO MOJIETIEH.

I'naga 2. [lepBoHavajbHbIE

CBeACHHUHA O CTPO

CHHMH BelIeCTBa

CTpoeHune BelecTBa: aTOMbI M MOJIEKYIIBI,
uX pa3Mepsl U Macchl. OMBITHI,
JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE
BEILECTBA.

JlabopaTopHas padora Ne 2 "3mepeHue
pa3MepoB MaJIbIX Ted cnocoOoM psiioB"

JIBmxenue yactun Beniectsa. CsA3b
CKOPOCTH JABM>KEHHMSI YaCTHLL C
TeMIlepaTypoi. BpoyHOBCKOE IBHIKEHHE.

Huddysus.

10

B3aumopelicTBue 4acTHI] BEIIECTBA:
MPUTSHKEHUE U OTTAJIKUBAHUE.
CmaunBaHuE U KalWUIIPHOCTbD.
IToBEpXHOCTHOE HATSYKEHUE.

11

ArperatHble COCTOSTHUS BEILIECTBA:
CTPOCHHE Ta30B, JKUJIKOCTEH U TBEPABIX
(KpUCTaJNIMYECKUX ) TEJI.

12

O606mienue no teme "[lepBoHavanbHbIe
CBEICHUSI 00 aTOMHO-MOJIEKYJIIPHOM
CTPOCHMH BenecTBa”

I'nasa 3.

JIBuxenne

M B3aHMOJelCcTBHE TeJ

13

Mexannueckoe nBuxeHue. PaBHomepHoe
Y HEPAaBHOMEPHOE JIBHKEHUE

1

14

Cxopoctb. Equnuiel namMepenust
CKOpPOCTH

15

Pacuer IIyTH U BDEMCHU OBHUXXCHUA




16

JlaGoparopHuasi padora Ne 3 "l3mepenue
CKOPOCTH, ITyTH U BPEMEHH
PAaBHOMEPHOTO MPSMOJIUHEHHOTO
JIBYDKEHHS Teia"

17 | Cpenusisi CKOPOCTD

18 | Pemrenue 3a1a4 Ha pacyeT MyTH U
BPEMEHH JIBHKCHHSI

19 | I'paduueckuii criocob onucaHus
JIBFOKCHHSI

20 | OTHOCUTEILHOCTD JBUKEHUS

21 Pemienme KOMIUIEKCHBIX 3a/1a4 Ha
pPaBHOMEPHOE MPSIMOJIMHEHHOE JIBHIKCHHE

22 | [ToaroToBKa K KOHTPOJIBHOM paboTe.
PaBHOMEpPHOE NMPSAMOIMHENHOE ABUKEHUE.

23 | KourpoabHasi padora Nel.
PaBHOMEpHOE PSAMOJIMHENHOE JBUKEHUE.

24 | Macca Tena. [1moTHOCTH BeliecTBa
JlabopaTopHas padora Ne 4 "M3mepenue
MacChl TeJIa Ha PhIYa)KHBIX Becax'

25 | Macca Tena. IHepTHOCTh

26 [TnotHOCTH BemtecTBa. Pacyer maccel u
o0BeMa Tela Mo ero MIOTHOCTH.

27 | JlaGopaTtopHas padora Ne 5 "M3mepenue
00beMa M MIIOTHOCTH TBEPAOTro Tea"

28 | Tena ¢ MOAOCTAMU, MACIITAOHBIE MOIEIIH.
Pemienue 3agag

29 | Cpennsist ioTHOCTh. CIIIaBBI M CMECH.

30 | [ToBepXHOCTHAS W JIMHEHWHAS IUIOTHOCTh

31 | Pemenue 3ama4 o teme "Macca Tena.

ITnotHocTh BemtectBa'. Iloaroroska k




KOHTPOJIBHOU paboTe.

32 | KonuTpoJbHas padora Ne2. Macca Tena.
[110THOCTH BeleCTBA

33 | AHanM3 UTOTOB KOHTPOJIbHOW PabOTHL.
B3aumoneiictsue ten. Cuna

34 | Bcemupnoe Tarotenue. Cria TSHKECTH.
Cuita TSDKECTH Ha IPYTHX IUIAHETax.

35 | Cuna ynpyroctu. 3akoH ['yka

36 | U3mepenue cuilbl. JJTHHAMOMETP.
JlabopaTopHas padora Ne 6
"I'panynpoBanue npyKxUHbI
JTrMHamoMmeTpa"

37 | Pemienue 3a/1a4 0 CHJIC TSDKECTH U CUJIC
YIIPYTOCTH

38 | PaBHOmelicTBYOMmas cuita. CloxeHne
CHJI, ICMCTBYIOIIUX 10 OJJHOW MPSIMOA.

39 | Bec Tena. HeBecomocTs.

40 | Tpertuii 3axkon HeroToHa. Curita peakiuu
OTOPBI

41 | Cuna tpenwust. TpeHHE CKOJIBKCHHUS U
TPEHHE MOKOS, BI3KOE TPEHHE.

42 | JlabopaTopHasi paGora Ne 7
"UccneqoBanne 3aBUCUMOCTH CUJIBI
TPEHHS CKOJILKEHHUS OT ILIOMIAIH
COIPUKACAIOIINXCS T M MPHKUMAIOIIEH
cuJibl"

43 | TpeHue B MPUPOJIC U TEXHHKE.

44 | PemeHue 3a1a4 Ha ONPE/ICTICHHE CHIIbI
TPEHHUSI.

45 | Pemrenue KOMIUIEKCHBIX 3a7a4 10 TEME




"B3anmonerictBue tei1. CHUIbI B
MexaHuke"

I'naBa 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH U ra3oB

46

[asnenue. [lepenaua naBneHus
TBEPABIMU Tesmamu. CriocoObl 1
YMEHBIICHUS] U YBEIMYCHUS JABJICHUS

47

Ypoxk-skcnepumeHT "OmnpeneneHue
JIaBJICHUs TBEPAOTO Tesa"

48

Pemenue 3amau Ha OIIpCACIICHUC
JaBJICHHA TBCPABIX TCII. Cuna JaBJICHUA.

49

JlaBnenwue raza. 3aBUCUMOCTb JTaBJICHUS
raza ot o0bEMa u TemMreparypsl.

50

JlaBiaeHue B )KUIKOCTAX U Ta3axX. 3aKOH
ITackans. [THeBMaTnyeckre MalrHbl

51

JlabopaTopHas padora Ne 8 "3yueHue 1
3aBHCHMOCTH JABIICHUS Ta3a OT €ro 1
TeMIeparypsl U o0bema cocyaa”

52

3aBUCUMOCTb JaBJIEHUS )KMJIKOCTH OT
[JIyOMHBI IOTPYKEHUSI. 1
['unpocTaTnyecKknii apajokc.

53

Pemenue 3a1ay Ha HAXOXKICHNUE TaBIICHUS
cToJ10a KUIKOCTH

54

Pacuer maBieHUs )KUAKOCTH Ha CTCHKU
cocyna

55

Coo0maronirecs: CoCyibl. 3aKOH
COOOMIAIOIIUXCS COCY/IOB.

56

Pemenue 3amay nmo reme "CooOraduecs
cocyanl"

57

AtMocdepHoe aaBienue. ATMmocdepa
3emin 1 aTMOCc(epHOE 1aBIICHHE. 1
[Ipyn4uHBI CyIECTBOBAHUS BO3AYIIHOU




06om0uku 3emun. OnbIT Toppryesuin.

58

N3mepenue aTMocepHOTO AaBIICHUS.
3aBUCUMOCTb aTMOC(HEPHOTO JaBICHUS OT
BBICOTHI HaJl ypoBHEM Mops. [Ipudopsl
JUIsL U3MEPEHUsI aTMOC(HEPHOTO TaBICHUS

59

Penrenue 3a1a4 Ha omnpeseneHue
JTABJICHUS B )KUJIKOCTHU C YICTOM
aTMOC(hEpHOTO JaBJICHUS.

60

['nppaBnuueckre MEXaHU3MBI.
Hcnons30BaHNe BBICOKUX JIaBJICHUM B
COBPEMEHHBIX TEXHOJIOTHAX. Y CTPOMCTBO
BOJIOIIPOBOJA

61

Kaxk Mb1 JABbIITNM U ITbEM

62

Pemenue 3agau no teme "JlaBneHue
TBEPJABIX TEJ, KUJKOCTEH U ra3oB"

63

Pemenne 3agau mo reme "JlaBiaeHue
TBEPABIX TN, KUJIKOCTEH U ra3oB"
[ToaroroBka K KOHTPOJILHOM padoTe.

64

KonrtpoJsbHas padora Ne3.
"Bzaumonericteue Tei1. CHbl B MEXaHHUKE.
JlaBiieHue TBEpBIX TEN, )KUIKOCTEN 1
ra3os."

65

AHanu3 UTOroB KOHTPOJIBHON PaOOTHI.
JlencTBUE )KUAKOCTH U ra3a Ha
MOIPY>KEHHOE B HUX TEJIO.
BrirankuBaromias (apxumMesioBa) cuia.
3akoH Apxumena.

66

JlabopaTopHnas pabdora Ne 9
"OnpeneneHue BhITATKUBAIOIIUNA CUTTBI,
JICCTBYIOIIMI HA TIOIPYKEHHOE B




JKUIKOCTH TEJIO"

67 | Perrenue 3aaa4 Ha ONpeacICHUE
BBITAJIKUBAIOIICH CHJIBI

68 | Pemienue 3amau Ha OmpeeIeHue
BBITAJIKUBAIOIICH CHJIBI

69 | [InaBanue Tei.

JlabopaTopHas padora Ne 10
"BrIsicHEHHE YCIIOBH TUTaBaHUS TE B
KUIKocTH"

70 | [InaBanue Ten. Pemenue 3amad.

71 | IInaBanue cynos.Ocaka.
Bo3gyxomnaBanue

72 | Pemenue 3ama4 1o Teme «IlnaBaHue Ted.
BosnyxoruiaBanue»

73 Pemenne 3agau no teMme «IlnmaBanue ten.
BoznyxominaBanue»

74 | TIpoekTUpOBaHUE U KOHCTPYHPOBAHUE
apeoMerpa

75 | Pemenue 3aaa4 no Teme "M3meHeHue
YPOBHS JKUAKOCTH"

76 | Pemienue 3amad mo teme "M3meneHue
YPOBHS KUIAKOCTH"

77 | Pemenne 3ama4 o teme "JleiicTBue
KUJKOCTH U Ta3a Ha MOTPYKEHHOE B HUX
Teno"

78 | TloaroToBKa K KOHTPOJIBHOM paboOTe Mo
teme "JleficTBHE )KUIKOCTH U Ta3a Ha
HOrpy’KEHHOE B HUX Teno"

79 | KonTpoabHasi pagora Ned. "JleiicTBue

JKUAKOCTH M ra3a Ha IOTPYXKCHHOC B HUX




Teno"
I'naBa 5. Pabora u MOIIHOCTH. DHEeprust
80 | AHanM3 UTOTOB KOHTPOJILHOW PabOTHI. 1
Mexanuyeckas pabota
81 | PaGoTa CHJIBI TSDKECTH M CHIIBI TPEHHSI 1
82 | JIaboparopuasi paGora Ne 11 i
«M3Mepenune pabOThI CHIIBI TPEHUSY
83 | MowmHOCTh 1
84 | Pemenue 3a1a4 Ha ONPEICIICHUE 1
MEXaHHYECKON pabOThl M MOITHOCTH
85 | [IpocThbie MEXaHU3MBI. 1
86 | Ppruar. YcioBre paBHOBECHS CHJI Ha
pblyare.
JlaGopaTtopHas padora Ne 12 1
"BrIsicHeHUE YCI0BUM paBHOBECHS
ppruara”
87 | MomeHT cuiibl. [IpaBuiIo0 MOMEHTOB 1
88 | Pemenue 3aga4. Y CIOBHE PAaBHOBECHS CHIT L
Ha ppruare. [IpaBuiio MOMEHTOB.
89 | HenmoaBM KHBIN M MOABUKHBIN OJI0KU 1
90 | "3omoToe" MpaBUIO MEXaHUKH 1
91 | Pemrenue 3ama4. [IpocThie MEXaHU3MBI 1
92 | KoaddumueHT mojae3Horo aeicTBus 1
MEXaHU3Ma.
93 | JIaGopaTopuas paGora Ne 13
"Onpenenenue KIIJ] HaknmoHHOM 1
MJI0CKOCTH"
94 | Pemenue 3anau "KI1J] mpocThix 1
MEXaHU3MOB'"




95

Oueprus. MexaHuueckasi SHEpPrusl.

Kunernueckas u IMOTCHIOAJIbHAA SHCPI'H.

96

[IpeBpatienue 0qHOrO BUIa
MEXaHUYECKOU YHEPTUU B JPYTOn. 3aKOH
COXpAaHEHUSI Y IPEBPAILCHUS SHEPTUU B
MEXaHUKe

97

Pemrenne 3amau mo reme "Padora.
MormHocTtb. DHeprus"”

98

[ToaroroBka K KOHTPOJILHOM paboOTEe MO
teMe "Mexanuka. Pabora. MonHOCTE.
Oueprusi. CTaTUKa U POCTHIE
MEXaHU3MBbI"

99

KounrtpoJsbHas padora Ne S o teme
"Mexanuka. Pabora. MoIHOCTS.
Oueprusi. CTaTUKa U POCTHIE
MEXaHU3MBI"

100

IToBTOpenue no teme «IlepBoHayanpHbIE
CBEJICHUS O CTPOCHUM BEIIECTBA»

101

[ToBTOpenue no TeMe «/laBnenue
TBEPABIX TEJ, KUJIKOCTEH U Ta30B»

102

Hrorosasi kOHTpOJILHAsI padoTa

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

13

8 KUIACC

Ne

n/n

Tema ypoka

KoaunuecTBo uacoB

Bcero

KoHnTtpoJubHbie
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3y4YeHUs

JJIeKTPOHHBIE
uudposbie
oOpa3oBaTesibHbIEC

pecypchl

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-




KHHETHUYECKON TEOPUU U UX ONBITHBIC
MTOATBEPKICHUS

Macca u pa3mep aTOMOB U MOJICKYJT

Mopaenu TBepI0ro, )KUJIKOTO U
ra3zo000pa3HOro COCTOSTHUHN BEIIECTBA

Ypok-koHpepenmus "Kpucramnndeckue u
amop¢useie Tena. ['paden. [lomyuenue
HCKYCCTBEHHBIX aiMa3oB"

CmauuBaHue ¥ KanWUISIPHOCTb.
[ToBepXHOCTHOE HATS)KEHUE

TemnoBoe PaCIuPCHUC U CIKATHUC

TermoBoe nuxkeHue. Temneparypa

TemnepaTypHbIe HIKATbI

BHyTpeHHsIst 5Heprus u croco0sbl eé
HU3MCHCHUA

10

11

Bunas! Tennonepenaun

VYpoxk-koHdepenuus "HcnonapzoBanue
TEIUIOBBIX CBOMCTB BEILIECTB U MaTepUaAJIOB B
LesiX dHeprocoepexeHus"

12

KonnuectBo Termnorel. Y aeapHas
TEIIOEMKOCTD

13

14

Ypok-uccnenosanue "[IpoBepka runoresbl
JIMHEWHON 3aBUCUMOCTH UIMHEI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKOM TpyOKe OT
TeMIiepaTyps!"

YpaBHeHUE TEIIOBOro OaaHca.
TennooOMeH U TEII0OBOE paBHOBECHE. 3aKOH
Herorona—Puxmana




15

Jlaboparopnas pabota "Vccienoanue
SIBJICHHS TETUIOOOMEHA MPY CMENTUBAHUN
XOJIOJIHOW U ropstdeit BobI"

16

17

18

19

Pemenue 3amau no reme "TemioooMeH u
TEIJIOBOE paBHOBecHE"

JlaGopaTtopHnas padora "Onpeznenenue
KOJIMYECTBA TEIUIOTHI, OJYYEHHOT'O BOJIOM
IIPH TEII0O0OMEHE C HarpeThIM
METaJUIMYECKUM IWIHHAPOM"

IInaBnenue u OTBCPACBAHUC
KPpUCTAJUIMYCCKUX BCHICCTB. Y aenbHas
TCIIII0TA I1J1aBJICHHA

Pemenne 3amau no treme "[lnaBnenue u
OTBEP/ICBAaHUE KPUCTAIUTMYECKHUX T

20

21

22

JIaOopaTtopHast padora "Omupeneienue
paTop p p
yEIbHON TEIJIOTHI TUTaBJICHHMS Jibja"

Vpoxk-uccnenosanue "CpaBHEeHHE IPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKUX Tell U
pa3MArdeHus pu HarpeBaHUM aMoOp(HbBIX

Tex"

[Tapoo6pazoBaHue ¥ KOHACHCAIHSL.
Hcnapenue

23

Kunienne. Y nenpHast Temiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEMIEPATYpPhl KUTIEHUS OT aTMOC(HEpPHOT0
JaBICHUS

24

Pemenue 3amau o reme "[lapooOpa3zoBanue
1 KumneHne"




VYpok-uccnenosanue "OO0bsicHEHUE

25 3aBUCUMOCTH TEMIIEPATYPhl KUTICHUS OT 1
naBieHus"

26 HacpliieHHbII 1 HEHACBILLEHHBIA Hap.
BiasxxHoCTh BO311YXa
BraxxHocTh BO311yXa U €€ N3MEpEHHE.

27 JlaGopaTtopHnas pabota "Onpenenenue 0.5
OTHOCHUTEIIbHOM BIAXXHOCTU BO3ayXa"

28 Pemenue 3amay nmo reme "BaaxHocTs"
Pemenne 3ana4 u aHanu3 cuTyanui,

29 CBSI3aHHBIX C SBJICHUSIMU UCTIAPCHUS U
KOH/ICHCAIINU

30 DHeprus TOmIMBa. Y ieibHas TeroTa
CTOpaHHUs

31 [TpuHIMIIBI paOOTHI TEIUIOBBIX ABUTATENEH

39 [TapoBas Typ6uHa. /[Burarenas BHyTPEHHETO
CTOpaHHUS

33 KIIJ] TermoBOro aBUratess

34 Pemenne 3agau mo treme "KIIJ] TermioBoro
nsurareis"

35 VYpok-koHpepenuus "Tennosbie IBUraTeNn
Y 3al1uTa OKpy>Xaromeu cpeab”

36 TemioBble MOTEPHU B TETIOCETSX

37 3aKOH COXpaHCHHSI U TIPEBPAICHHSI SHEPTUH
B MEXaHHYECKUX M TEIIOBBIX MpoIleccax
[ToarotoBka Kk KOHTPOJIKHOU paboOTE MO TEME

38 "TennoBslie sBIeHUs. MI3MeHeHne

arperatHbIX COCTOSTHUH BeliecTBa"




KontponsHas padora o Teme "TemnoBbie

39 sBJICHHS. VI3MEHEeHHe arperaTHbIx
COCTOSIHHMU BenrecTna"

40 OnekTpusanus Ten. [IBa pona 3apsioB
VYpoxk-uccinenosanue "MccnenoBanue

41 CIoco0O0B pPa3IUYHBIX BEIIECTB
Ha’JICKTPU30BBIBATHCS"

42 B3aumoseiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
Onekrpuueckoe nojue. Hanpsok€HHOCTH

43 anekTpudeckoro nois. [TpuHnun
CYTIEPIIO3UIINH IEKTPUUCCKUX TTOJIeH

44 Hocwurenu snekTpudeckux 3apsaoB.
DneMeHTapHbIi 3apsa. CTpoeHune aroma

45 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa

46 [TpoBOIHUKY, TUIIEKTPUKH U
MOJTYITPOBOTHUKH

47 VYpok-koHpepeHuus "DaeKTpuzanus B
MOBCEHEBHOM KU3HU"

48 Pemenue 3agau mo Teme "3akoH coXpaHEHUS
3JIEKTPUYECKOTro 3apsaaa”

49 OnekTpryecknil Tok. MlcTouHnkn
AJIEKTPUIECKOTO TOKA
VYpoxk-uccnenosanue "HccnegoBanue

50 JIEHCTBUS DIEKTPUUECKOT0 MO Ha
MIPOBOJIHUKH U TUDJIEKTPUKH"

51 DNEKTPUYECKUI TOK B METaJIaX

52 DNEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax




53

DJneKTpuyecKas 1ernb

54 Cwita Toka. AMriepmMeTp

55 DnekTpuueckoe HanpskeHue. Bonbtmerp
Jlaboparopuas pabota "COopka u

56 UCTIBITAHUE JICKTPUYECKOH IIeTTH
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTh CHJIbI TOKA OT HaIlPsHKCHUS.
3akoH OMa aJid yyacTka 1uenu
JlaGopaTtopnast pabora "HccnenoBanue

58 3aBUCHUMOCTH CHJIbI TOKa, POTEKAIOIIETO
yepes pe3nucTop, OT HAMPSHKEHUS Ha
PE3UCTOPE U CONPOTUBIICHUS pe3ucTopa’

59 DJEKTPUIECKOe COMPOTUBIICHUE. Y AETHHOE
COIIPOTHUBIICHUE

60 JlaGopaTtopHnast pabora "Ornpezenenne
YII€IBbHOTO CONPOTUBIIEHUSI TPOBOJHUKA"

61 Pemenue 3agau no teme "DieKTprUecKoe
COIPOTHBIIEHHUE. Y IEIbHOE CONIPOTUBIIEHUE"

62 Pemenue 3amay mo treme "3axkod Oma"

63 [TocnenoBarenbHOE U MapaiieIbHOE
COETMHEHUS IPOBOIHUKOB
JlaboparopHnas paboTta "IIpoBepka npaBuina

64 CIIOKESHHSI HATIPSHKSHUN TIPH
MOCIIE0BATEIHHOM COCIMHEHUU JIBYX
pe3ucTopoB”

Pemenue 3agad mo reme
65 "TTocnenoBarenbHOE U MapalieTbHOES

COEIMHEHUS IPOBOIHUKOB"




JlaboparopHuas pabota "IIpoBepka npaBuia

66 JUISL CUJIBI TOKA MPU HapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

67 Pemienue 3agau Ha npumeHenue 3akoHa Oma
JUTSL pa3JIMYHOTO COEAMHEHUS TPOBOTHUKOB
OJIC v BHyTpEHHEE CONPOTUBIICHUE

68 HCTOYHHKA TOKA. 3akoH OMa 1 ITOJIHOU
enu
Pewenue 3anau no reme "2JIC, BHyTpeHHEe

69 COIMPOTHBIIEHUE UCTOYHHKA TOKA. 3akoH OMa
U1 TTOJIHOU nenu"
Jlabopatopnast padora "Onpenenenne IC

70 U BHYTPEHHETO CONMPOTUBJICHHS HCTOYHUKA
ToKa"

71 [TpaBuna Kupxroda

79 JlaboparopHnas pabota "IIpoBepka mpaBui
Kupxroga"
VYpok-uccnenosanue "M3ydyeHne BoJIbT-

73 aMITEPHBIX XapaKTEPUCTUK HETUHEHHBIX
3J1€MEHTOB"

74 Pabota anekTpudeckoro Toka. MOIHOCTb
AJIEKTPUIECKOTO TOKA

75 JlaGopatopHas pabota "OnpezneneHue
paboThI U MOIITHOCTH AJIEKTPUIECKOTO TOKA"

76 3akon JIxoynsa-Jlenna. [lorpedutenn
ANEKTpUUECKOro Toka. KopoTkoe 3ambikaHue

77 VYpoxk-koHpepennus "OO0bsicHeHUE U

MPUHLMN AEHCTBUS JOMAITHUX




3IIEKTPOHArpeBATEIbHBIX PHOOPOB"

78

79

[TonroroBka Kk KOHTPOJILHOU paboTe MO TEMe
"DnekTpuuecKue 3apsabl. 3apsKEHHbIE Tela
U UX B3aumojacucTBus. ITocTOSHHBIN
ANEKTPUUECKUH TOK"

KonTponbhas pabota no teme
"DnexkTpuuecKue 3apsabl. 3apsSKEHHbIC Tela
" UX B3aumojaeucTBus. I1ocTOSHHBIN
anekTpuyeckuii Tok" /Beepoccuiickas
poBepoYHasi paboTa Mpu MPOBEACHUU C
MCIIOJIb30BAaHUEM KOMIIbIOTEpA

80

81

82

ITocTostHHBIE MAarHUTHL. MArHUTHOE TI0JIE
3eMIId ¥ €70 3HaUEeHUE JUIS JKU3HU Ha 3eMIIe

VYpok-uccnenosanue "N3yuenue
MarHMTHOTO MOJIS MOCTOSHHBIX MAarHUTOB
pU UX OOBETMHEHUH U pa3eliCHUN.
Buszyanu3zanus nosist HOCTOSHHBIX MarHUTOB'

OmneiT OpcTena. MaruuTtHoe nose
JNEKTPUYECKOTO TOKA

83

OneiT AMniepa. MarHuTHoE 1oJie KaTyIKH ¢
TOKOM. [IpMeHeHne AMeKTPOMaruuToB B
TEXHHUKE

84

85

Cuna Amnepa u onpeneneHue eé
HampaBJICHUS

Pemenue 3anau no teme "Cuna Amnepa u
onpezeneHue e€ HarpaBieHus"

86

ONeKTpoABUraTesb MOCTOSIHHOTO TOKA.
Hcnonb3oBaHue aeKkTpoaBurareneii B




TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE

87

88

JlaGopaTtopHnas pabora "M3yueHue neicTBus
MarHUTHOTO TOJIsl Ha IPOBOJAHUK C TOKOM"

Ypok-koudepennus "[IpakTuyeckoe
MIPUMEHEHHUE JIEKTPOBUraTesein"

89

JlaGopatopHas pabora "KoHcTpynpoBanue u
U3ydeHue padoThl dNIeKTpoaBUraTens'

90

91

JlaGopaTtopHnas padora "H3zmepenne KI1]]
AJIEKTPO/IBUTaTENIbHON YCTaHOBKH"

OnbiTel @apazest. 3aKOH 3JEKTPOMarHUTHOM
uHaykuuu. IIpasuno Jlenna

92

Ypoxk-uccnenosanue "Hccnenopanue
W3MEHEHHU 3HAYCHUS M HATPaBJICHUS
MHAYKIIMOHHOTO TOKa"

93

94

95

Pemenne 3amaa o teme "3akoH
AJIEKTPOMATrHUTHOM UHAYKIMU. [IpaBuio
Jlenma"

Onekrporenepatop. CrocoOb! MOTyYeHUS
JJEKTPO’HEPTUH

VYpok-koH(pepeHus "IneKTpOCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKA SHEPTUU.
[Ipo6nemsl sxonoruu. TormuBHbIE
3JIEMEHTBHI U AJIeKTpoMoomIn"

96

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DNEeKTPOMarHUTHBIC SIBJICHUS"

97

KonTtponbHas pabora "DneKTpoMarHUTHbIE
asneHus"/Bcepoccuiickas npoBepoyHas
paboTa npu MPOBEACHUHN Ha OyMaKHOM




HOCHUTCIIC

Pabora ¢ Texcramu o teme "TeruioBeie

98 " 1
SIBJICHHS
Pabora ¢ TekcTamu o Teme

99 "DIeKTpUUeCKHe 3apsbl. 3apsKCHHBIC Tela 1
U UX B3aumoeuncTaue"

100 Pabota ¢ Texkctamu 1o Teme "IlocTosTHHBII 1
SJIEKTPUYECKUM TOK"

101 Pabora ¢ Tekcramu 1o Teme "MarauTHbBIC 1
SIBJICHUS"

102 PaGora ¢ Tekctamu 1o Teme 1
"DeKTpOMarHuTHas MHIyKOus"

OBIIEE KOJIMYECTBO YACOB I10 102 995

[NPOT'PAMME




9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘IEHPIH :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexanudeckoe nBuxeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO JBUKEHUS
Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO JIBHKEHUS
BekropHble BETUYMHBI, ONIEPALIH C 1
BEKTOpPaMHU, ITPOCKIIUU BEKTOPOB
Panuyc-BekTOp MaTtepralibHON TOUKH, 1
nepeMeIIeHne Ha TIOCKOCTH
PaBHOMEpHOE IPAMOIIMHEMHOE JBUKEHNE 1
Pemenue 3amau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxeHue. CpellHsasl 1 MTHOBEHHAs 1
CKOpOCTb TeJla TPU HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOTBbKEHUsS OpycKa 1 1
WJIU IBMOKEHUS IIapUKa MO HAKJIOHHOMN
MJI0CKOCTH"
PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemelienue npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

Pemenue 3amgau no reme "l[lepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
nBIKeHun"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLIs YCKOPEHUS,
CKOpPOCTH, MPOUJEHHOIO MMYTH U
MIEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduyeckas
WHTEpIpETALMs YCKOPEHUs, CKOPOCTH,
MIPOMJIEHHOTO ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBob6oaHOTrO nageHus. OnbIThI
Tanunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 Pemenwne 3agau mo teme "JIBIKeHUE TEa,
OpOIIEHHOTO TI0JT YTJIOM K TOPU30HTY"
JlaboparopHnas pabota "Hccienoanue

22 JBUKEHHS TeJa, OPOIIEHHOTO TIOJT YIJIOM K
rOpU30HTY"
Pemenue 3agau mo treme "JIBrkeHue 1Mo

23 JIEHCTBUEM YCKOPEHUsSI CBOOOIHOTO
nageaus”

24 JIBuKEeHHE 10 OKPY>KHOCTH

o5 JInneliHas u yriaoBasi CKOPOCTb, IIEPUOA U
4acToTa

26 CKOpOCTh U YCKOPEHHE MPH JIBFKEHUU TIO
OKPYKHOCTH

97 Pemenue 3amau o teme "JIBrkeHue mo
OKpy>KHOCTH"
VYpok-koHpepennus "PacroznaBanue u

28 npuOIMKEHHOE ONMCAaHUE PA3TUYHBIX
BUJIOB MEXaHUYECKOTO ABMKCHUS"
[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo

29 TeMe "MexaHH4eCKOe IBIKEHNE U
CrocoOkI ero onmucanus"
KonTpomnpHas pabota mo Teme

30 "MexaHn4ecKoe ABMKEHNE U CIIOCOOBI €T0

ornucauus"




31

[Iepssiit 3ak0oH HprotoHa. BekTop cuisl

Bropoii 3akon HerotoHa.

32 PaBHOelicTBYIOIIAA crita

33 Tpetuii 3akon Herotona. Cynepno3uiius
cui

34 Cuna ynpyroctu. 3akoH ['yka

35 Pentenue 3amaud mo teme "Cuiia
ynpyroctu"
JlaGopaTtopnast paborta "HcciaenoBanue

36 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HUKAIOIIEH B MIPYKUHE, OT CTEIICHU
nedopMaiuu npyKUHbI"

37 Cuna tpenus. KoapdummenT tpenns

38 JlaboparopHas pabota "Onpenenenue
Kod(puImenTa TpeHMs CKOJIbKEHHS"
JlaboparopHnas pabota "Hccrnenoanue

39 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT
CHUJIbl HOPMAJIBHOTO J1aBJICHUS"

40 JIBrKeHHE Te 0 OKPYKHOCTH 0JT
JIEHCTBUEM HECKOJIBKUX CHII

41 3akoH bepHym U noxbEMHas cuja Kpblia
Ypoxk-koHdepenuus "CoBpeMeHHbIE
JeTaTeNbHbIE alllapaThl, Cy/1a HA

42 MOJIBOJHBIX KPBUTBSIX, QaHTUKPBLUIO HA
CKOPOCTHBIX aBTOMOOUIISX. [IBUKeHHe
Moe3/1a Ha MarHUTHOM Mmogymke"

43 Cuiia TSKeCTU Y 3aKOH BCEMUPHOTO

TATOTCHUA




JIBM>KEHHE Te BOKPYT I'PaBUTALUOHHOTO

44 nenrpa. Ilepsas kocMuyeckast CKOPOCTb

45 HesecomocTs u nieperpysku

46 PaBHOBecHe MaTepHUanbHON TOUKH.
AGCOMIOTHO TBEPIOE TEIIO

47 MowmeHT cuisl. [IpaBuno MOMEHTOB

48 VYpoxk-uccienosanue "OnpeneneHue
LEHTpa TSKECTU pa3IMyHbIX Te"
HNmnynec Tena. U3sMeHeHne nMirynsca.

49 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aUMO/IeIiCTBHE

50 3aKOHBI U3MEHEHHUS U COXPAHECHUS
UMITYJIbCa

51 PeaktuBHOE nBMKEHIE
Pemenne 3amaa o teme "3akoH

52 COXpaHEeHMsI uMIyibca. PeakTuBHOE
IBHKeHHne"

53 Mexanudeckast paboTa 1 MOITHOCTb

54 Paborta cuiibl TSKECTH, CHITBI YIIPYTOCTH U
CHJIBI TPEHUS
JlaGopaTtopHas pabora "Onpeznenenue

55 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM
JBY)KEHUH TeJa N0 TOPU30HTAIbHON
nosepxHoctu"

56 CBsi3b SHEPTHH U paOOTHI
JlaGopatopHas pabota "Onpeznenenue

57 paboThI CHIIBI YIPYTOCTH NPH NMOABEME

Tpy3a C UCIIOJIB30BAHUCM HETIOABHUIKHOT'O U




[MOABWXKHOTO OJIOKOB"

58

59

HOTeHHI/IaHBHaﬂ OHEpPIusa

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPTUu

60

61

62

3aKOH N3MEHEHHUS U COXPAaHEHUs
MEXaHUYECKON IHEPIUn

Pentenue 3amau mo teMe "3aKOHEI
W3MEHEHUS U COXpaHEHUs MEXaHUYECKON
sHepruun"

[ToaroToBKa K KOHTPOJIBHOM paboTe MO

TeMe "B3aumopneiicTBue Ten. 3aKOHBI
coxpaHeHus"

63

KonTtponpsHas pabora o Teme
"B3anMoeNCcTBHE TEI. 3aKOHBI
coxpaHeHus"

64

65

66

67

KonebarensHoe aBmxenne. OCHOBHbIE
XapaKTepUCTHKHU KOJI€OaHH: Tepro/,
4acTOTa, aMIUIATYAA
MareMaTH4ecKuil U NpyKUHHBIN

MasaTHUKH. JlabopaTtopHas paboTa
"UccnenoBanue 3aBUCUMOCTH TepUoa

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH NepHoa KoueOaHun
IIPY’KWUHHOT'O MAasATHUKA OT Macchl Irpy3a"

FapMOHI/ILICCKI/IC KoJieOaHMs

0.5

68

JlabopaTtopHnas pabota "M3mepenne
YCKOPEHHSI CBOOOTHOTO TajeHus"




69

3aryxaromue Konebanus. BeiHyX1eHHbIE
koneOanus. Pesonanc

70

71

72

[IpeBpamienue 3Hepruu npu
K0J1e0aTeIIbHOM JIBHKCHUU
VYpoxk-uccinenosanue "l[IpoBepka
HE3aBHCHMOCTH IepHoJa KoJeOaHui
rpy3a, MOJBEHICHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHnuecKkre BOJIHBI: MPOJIOJIbHBIE U
MOTIepEYHbIE

73

CBolicTBa MeXaHUYECKUX BOIH. JlimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHEHHUS

74

75

76

Ypok-uccnenosanue "HabmroaeHue
uHTEepPepeHIN U TUPaKIUK BOJTH Ha
MOBEPXHOCTH BOJBI"

VYpok-koHpepenuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4yeckue
BOJIHBI"

3Byk. PacnipocTpanenue u orpaxeHnue

3ByKa

77

78

79

Pemenue 3amau mo reme "3ByK"

Ypok-uccnenoBasue
"JKCEpUMEHTAIIBHOE OIPEIEIIEHNUE
IPaHUL YaCTOTHI CJIBIIIAMBIX 3BYKOBBIX
Kose0aHuit"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI1 pe30HaHC.

80

VYpoxk-uccnenosanne "Halmonenue n




00BsICHEHHE aKyCTUYECKOr0 pe3oHaHca"

Nudpa3syk u ynprpasByk. Kondepenius

81 "Hcnonb30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

82 OJEeKTpPOMarHUTHOE OJIE U
3JIEKTPOMArHUTHBIE BOJIHbI

83 CBoiicTBa AJIEKTPOMArHUTHBIX BOJTH
Ypok-kondepenus "Llkana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanne

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemienue 3a1a4 Ha onpe/eneHre YacTOThI
U JUTMHBI 3JIEKTPOMArHUTHON BOJTHBI

86 DJeKTpOMarHuTHas MPUPOJIa CBETA.
CkopocTb cBeTa

87 BoiHOBEIE CBOICTBA CBETA:
uHTepdepeHus u Tuppaxus

88 JlydyeBas MOJieNIb CBETA U T€OMETpUYECKast
ontuka. MicTouHMKM cBeTa

89 [TpsMonuHeiiHOe pacTIpoCTpaHEHHE CBETA.
3armenuns Comnnua u JIyHsl

90 3aKkoH oTpaxxeHUs cBeTa. [llmockoe 3epKaso

01 [TocTpoenue nzobpaskeHuit,
c(OPMHUPOBAHHBIX 3EPKATIOM

92 [Tpenomiienue cBera. 3aKOH MPETOMIICHHUS
cseta. [lonHOE OTpakeHue cBera.

93 JlaboparopHuas padota "Vcciienopanue




3aBUCHUMOCTH yTJja NpeOMJICHUS OT yriia
MaJICHUsI CBETOBOTO JIyya Ha TPaHHUIIC
«BO3IYX-CTEKJIO»"

VYpok-uccienosanue "AHanus u

%4 00BsICHEHUE ONTHYECKOIO MUpaxa"
Ypok-koupepenmus "Mcnonp3oBanue

95 MTOJTHOT'O BHYTPEHHETO OTPAKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIunza, x01 Tyd4eil B TUH3E

97 dopmyIia TOHKOH JTMH3BI

JlaboparopHas pabota "Onpenenenue
98 (OKYCHOTO pacCTOSIHUS U ONTHYECKOMN
CHJIBI COOMPAFOIIICH JTMH3BI"

[Tonyuenue n300pakeHH ¢ MTOMOIIBIO

%9 coOuparoniel ¥ paccenBaroLIel JIMH3
VYpoxk-koupepenuus "IIpuniun aeiicTBus

100 ONTUYECKUX MPUOOPOB (MUKPOCKOIIL,
Teneckor, ¢poroannapar)"

101 ['na3 xak onTHyecKas CUCTEMA.

bnu3opykocTh U JabHO30PKOCTh
Paznoxxenue 6enoro cBeta B CIEKT.

102 Oneitel Herorona. Cnoxenue
CIEKTpaJIbHBIX 11BeTOB. [{ucnepcus ceeta

Ypoxk-nipaktukym "Habmronenue u
103 00BSICHEHHUE OIBITOB MO Pa3I0KEHHUIO
6emnoro cera B ciekTp. [lonyuenue 6enoro

LIBETA [IPU CJIOKEHUHU 1IBETOB"

104 OmneiTel Pezepdopaa u miianerapHas




MoOJieJIb aToMa

105 [Tocrynatel bopa. Moaens atoma bopa.
Hcnyckanue 1 NorjaomeHue cBeTa aTOMOM.

106 KBanTs1. JIuneiiuaTeie CIIEKTPhI
Ypoxk-npaktukym "Habmonenue

107 CIUIOLIHBIX U JMHENYaThIX CIIEKTPOB
U3JIy4yeHUs U UCIycKaHus"

108 PanmnoaktuBHOCTH. Anlb(a-, 6eTa- u
ramma-u3J1y4eHus

109 Crpoenue aTomHoro siapa. Hykionnas
MO/JIeJIb aTOMHOTO si/ipa

110 PannoaktuBHbIe npeBpanienus. M3oronsl

111 [Tepuon nmomypacnana
Ypoxk-koudepenuus "/leiicTBue

112 pPaZMOaKTHBHBIX M3Ty4E€HUI Ha )KUBbIC
OpraHu3Mbl. 3alMTa OT PaAHOAKTUBHOIO
n3iyyeHus"

113 SAnepHble peakuu. 3aKOHbI COXPAHEHUS
3apsI0BOr0 U MaCCOBOI'O YHCET

114 OHeprus cBA3M aTOMHBIX siziep. CBA3b
Macchl ¥ SHEPTUU

115 Pemenue 3agau no reme "SAnepHeie
peaxkuuu. JHeprus cBsizu"

116 Peakuuu cunTe3a u geneHus saep.
Nctounuku sHeprun CosHIa U 3BE3]T
VYpoxk-koHbpepeHus "SnepHast sHepreTUKa.

117 DKOJIOrHUeCcKue MpoosIeMbl s1epHOI
SHEPreTHKu"




[ToaroroBka K KOHTPOJILHOU paboTe MO

118 teMme "Konebanus u BoHbel. CBETOBEIE U
KBAHTOBBIC SIBJICHUA"
KonTponsHas padora o teme "Konebanus

119 1 BoJIHBI. CBETOBBIE I KBAHTOBBIE
siBJIeHHS"

120 Pemenue pacdeTHbIX MO TeMe
"Mexannyeckoe aBrxeHue"

121 Pemrenne pacyeTHBIX M KAYECTBEHHBIX
3a1a4 o teme ""B3aumoneiicteue ten"
Pemienne pacyeTHBIX U KaYECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpPaHEHUS
SHEPIruM U UMIyibca'

123 JlaboparopHbie pabOTHI IO TEME
"MexaHndeckoe aBrKeHne"

124 JlaGopaTopHble paboThI IO TEME
"B3zaumMonencTBue Tea"

125 JlaGopaTtopusie padoTsl 1o Teme "[IpocTrie
MeXaHU3MbI"

126 Pemienne pacyeTHBIX U KaYECTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch”

127 Pemenme pacyeTHBIX U KaY€CTBEHHBIX
3ajma4d 1mo reme "BiaxxHOCTB"
Pemienne pac4eTHBIX M KaYECTBEHHBIX

128 3amay o teMe "KIIJ] TermaoBsIx
nBuraresuei”

129 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOT'O




TOoKA"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

130 1
3aznayd no teme "KIIJI anexrpoycranoBok"

131 JlaGopaTopHbie paboThI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOT'O TOKa"
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBeTOBbIE SIBIICHUS

133 PaGora ¢ Tekcramu 1o teme "3aKOHBI 1
COXpaHEHHUs B MEeXaHHKe"

134 Pa60Tat'c Tekctamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBeTOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
anepHas pusuka"

BIIEE KOJIMYECTBO HACOB I1
OBbI1] O CTBO CO O 136 245

I[TPOTPAMME







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» duznka: HHXEHEpbl OyIyIero: 8-i Kiacc: yriyOJeHHbIH YPOBEHb: YICOHUK:
B 2-X yacTsx; 1-e uznanue, 8 kinacc/ benara B.B., Boponiosa H.1.,
JlomauenkoB M.A. u ap.; mox penakuueit [laneGpatiena FO.A. AkiinonepHoe
obmectBo «M3narensctBo «IIpocBeienme

» duszuka: uHXKEeHepbl Oyymiero: 9-i kinacc: yriayOJieHHBIM YPOBEHbD:
y4eOHUK: B 2-X yacTax; 1-e uznanue, 9 kiacc/ benara B.B., Boponmosa H.I.,
JlomauenkoB U.A. u np.; nox penakuueit [Tanedpariesa 0. A. Akimonepnoe
obmectBo «M3marenscTBO «IIpocBemieHne»

dusuka: HHXEHEph OyAyIIero: 7-i Kjaacc: yriyOoJIeHHBIN YPOBEHb: YUCOHHK: B
2-x dactax; 1-e u3manme, 7 kiacc/ benara B.B., Boponmosa H.1.,
JlomauenkoB U.A. u ap.; nox penakuueit [laneGpatuena FO.A. AkuinonepHoe

obmectBo «M3narensctBo «IIpocBeiiennes

METOINYECKHUE MATEPHAJIBI I YYUTEJIA

[IUPPOBBIE OBPA3OBATEJBHBIE PECYPCHI 1 PECYPCHI CETH
WHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://SKYSMART.RU



