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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (¢uU3MKE Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHU M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayO0aEHHOM YPOBHE OCHOBHOM 00pa3oBaTEIbHON MPOTrpaMMbl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxe ¢ yuéToM (enepanbHON padoyell MporpaMmmMbl BOCIIUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Ouzukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB  OOYYAIOIIMXCS, CTpEeMsIMXca K Oojee TIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH oOydJaromuxcs. B mporpamme mo  (u3uke  yIUTBIBAIOTCS
BO3MOXKHOCTH yueOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3yJibTaTaM OOy4EHHUs, a TAaKKe
MEXIPEIMETHBIC CBS3M €CTCCTBCHHO-HAYYHBIX YYCOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Tporpamma no (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam oOydeHus (10 Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJarouXxcs.

[Tporpamma mo ¢Qu3uke pa3zpaboTaHa € MENBIO OKa3aHUS METOIUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyelt mporpaMMbl IO Y4EOHOMY TPEIMETY .

®duszrka sSBIAETCS CUCTEMOOOPA3YIONTUM JIJIsl €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEAMETOB, TMOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KAT B OCHOBE IIPOIIECCOB U
SABJICHUN, W3yYaeMbIX XWUMHEH, Ouosiorued, actpoHomuend u GU3NIECKON
reorpadueii, BHOCHT BKJIAQJ B CCTCCTBEHHOHAYYHYIO KapTUHY MHpa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAy4HOTO METOja
MO3HAHUSA, TO €CTh CII0C00a MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MUPE.

Onna U3 riaBHBIX 337a4 (pu3nueckoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEepeca K HayKe y 00yJaronuxcs.

N3yyenne ¢uszuku Ha yriayOnE€HHOM YypOBHE MpENIoyiaraeT yBEpEHHOE
BJIAJICHUE CJIEYIOIIUMU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOITIMHU
€CTECTBEHHOHAYYHYI0 TPaMOTHOCTb:

HAy4HO OOBSACHATDH SIBICHHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICIOBAHUS;

WHTEPIPETUPOBATh JAaHHBIE M HCIOJIB30BaTh HAYUYHBIC JOKA3aTEIhCTBA IS
MOJTyYCHUS BBIBOJIOB.

[lenn wusyueHuss (PU3MKK HA YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Duszuka» B



oOpazoBaTenpHBIX opraHuzauusx Poccuiickoit @enepanmu, peanu3yrOIIUX
OCHOBHBIE  00111€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHONH pelICHUEM
Komnernn Munucrepcrsa npocsemienust Poccutickoii @enepanuu (poToKosa oT 3
nexadpst 2019 r. Ne [1K-4BH).

Cneunduka nesner yriry0JeHHOr0 u3y4eHusi PU3NKHU BKJIKOYAET:

e dopMupoBaHHME HWHTEpPeECa M CTPEMJICHHE OOYyYaromMXCS K HaydHOMY
U3YUYCHUIO TIPUPOABI, PpPa3BUTHE WHTCIUIEKTYaJbHBIX ¥  TBOPYECKUX
criocoOHocTei; 13

e Pa3BuTHe NpeACTaBICHUN O HAYYHOM METOJIe TO3HAHUS U (OPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUSI K OKPY KAIOIIUM SBJICHUSIM; 13

o dopmupoBaHHe HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa U3yYeHHUS] OCHOB
CTpOEHHUS MaTepuu U PyHIaAMEHTAJIbHBIX 3aKOHOB (U3UKH; 13

o @dopMHupOBaHUWE YMEHHUH OOBICHATH SIBICHUS C  HMCIOJIb30BAHHEM
(bU3NMYEeCKUX 3HAHUHN M HAYYHBIX JOKA3aTeILCTB

e @dopmupoBaHUE MPEACTABICHUN O poiu (GU3UKU ISl Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK , TEXHUKU U TEXHOJIOTUM; 13

e Pa3BurHe  MpeACTaBICHUH O  BO3MOXKHBIX  cepax  Oynyuiei
npoecCUOHaNBbHON JEATEIBHOCTU, CBSI3aHHBIX C (DU3UKOM, MOATOTOBKA K
nanbpHeieMy 00y4eHuIo B 9TOM HampaBieHuu. 13

JlocTikeHne 3TUX Liened mporpamMMbl 10 (U3MKE HAa YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIOIINX 3a/1ayu:

NpUOOPETEHUE 3HAHUI O JUCKPETHOM CTPOEHUU BEIIECTBA, MEXAHWYECKUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

npUOOpETEHNE YMEHUM aHATM3UPOBATh U OOBSICHATH (U3HUECKHUE SIBJICHUS HA
OCHOBE M3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHHE METOJIOB PEIIECHUS PaCUETHBIX U KaU€CTBEHHBIX 3aJ1a4, TPEOYIOIINX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOjeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 3a7a4H;

pa3BUTHE HCCIEOBATEIILCKUX YMEHUW: HAOMIOAATh SIBICHHUS W U3MEPSTh
(bu3MYeCcKUe BEIMYNHBI, BBIIBUTATh THIIOTE3bI U Mpe/iarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHMSI, aHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIel (U3HNIECKOTO COJEp KaHMUS,
BKJTIOYAsi UH(POPMAITHIO O COBPEMEHHBIX JTOCTHUKEHUSAX (PU3UKU, MHTEpIIpETAIUs U
KPUTHYECKOE OIICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO cO c(pepamu npodhecCHOHAIBHOU ACSATEIbHOCTH, CBI3aHHBIMU C
GU3NKON, U COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSIX
(bU3YEeCKON HAYKH.



Ha wsyuenue ¢usuku (yrimyOn€HHBIH YpPOBEHb) HA YPOBHE OCHOBHOTO
obmiero o6pazoBanus orBoautcs 340 dacoB: B 7 kmacce — 102 gaca (3 waca B
Henenmo), B 8 kinacce — 102 gaca (3 yaca B Henento), B 9 kiacce — 136 ygacos (4
gyaca B HEJICIIIO).



COJAEPKAHUE OBYUYEHUA

7 KIIACC

Paznen 1. ®usuka u €€ poJib B NO3HAHUU OKPY/KAI0IIEero Mupa.

®dusnka — Hayka O npupoje. SBIeHUS TPUPOIBI (PJIEMEHTHI COJIEPHKAHUS,
BKJIIOYAIOIINE MEXIPEAMETHbIE CBs3U). DU3NUECKUE SBJICHUS: MEXaHUYECKHUE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®duznueckre BenuyuHbl. PasmepHocTh. Enunuibl (GU3HUECKUX BEIWYUH.
N3mepenne Quanueckux BeauduH. OTanoHbl. Pusmueckue npubopsl. [lena
nenenus. [lorpemnocts n3mepenuid. [lpaBuna 6e3onacHoro Tpyna npu padoTe ¢
nabopaTtopHbIM 00OpyAoBaHUMeM. MexayHapojHas cucteMa eauHull. I[lepeBon
BHECUCTEMHBIX eAUHUIL B enuHUIBI CH.

Kak ¢usuka u japyrue ecTecTBEHHbIE HAyKH HW3Y4aloT IPUPOIY.
EcrecTBeHHO-HAy4HBId METOJ TO3HAaHMS: HAOJIOJCHHUE, MOCTAHOBKA HAy4YHOTO
BOIIPOCA, BBIIBUKEHUE TUIIOTE3, DKCIIEPUMEHT MO MPOBEPKE TUIOTE3, OOBSICHEHNE
HaOro1aeMoro sipjieHus. Onucanue PU3NUECKUX SBJICHUM C TOMOIIBbIO MOJIENEH.

Hemoncmpauuu.

MexaHnyeckue, TEIUIOBbIE, AJIEKTPUYECKUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIC SIBJICHMUSI.

dusnyeckue NPUOOpPHI U Tpolleaypa MPSAMBIX HU3MEPEHHI aHAJIIOTOBBIM U
U (HPOBBIM PUOOPOM.

Jlabopamopnvie pabomel u onvimel.

OmnpeneneHne 1eHbl eJICHUS MIKaIbl U3MEPUTEILHOTO TTPUbdopa.

N3mepeHne pacCcTOSHUMN.

N3mepenue momaan 1 oobéMa. MeTo1 najaeTku.

N3mepenue BpeMeHH.

N3mepenne 00bEMa KUIKOCTU U TBEPAOTO TETA.

Onpenenenue pa3MepoB MalbIX Tel. MeTox psaoB.

[IpoBeneHue wuccieIOBaHUSI 1O TMPOBEPKE TUMOTE3bl: JAIBHOCTh TMOJIETA
apuka, MyneHHOro FTOPU30HTAIBLHO, TEM 0OJIbIIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Paznen 2. IlepBoHayajibHbIEe CBEIE€HUS 0 CTPOEHUM BelllecTBA.

CrpoeHue BeniecTBa: aTOMbl M MOJIEKYJbI, UX pa3Mepbl U Macchl. ONbITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEIIECTRA.

JBikeHnue dacTtull BemecTBa. CBS3b CKOPOCTH JBUKEHUSI YaCTHUI[ C
temriepatypoii. bpoynoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: MPUTSHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEH M TBEPIBIX
(kpucTamImyeckux) Tesl. B3auMoCBs3b MEX]y CBOMCTBAMHM BEHIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJIEKYJISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habnronenue siBiieHnid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
4acTUIl BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

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

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe gaBwxkenue. Ilytb u mnepememienue. PaBHOMepHOe W
HepaBHOMEpHOE JBIKeHHEe. CBOOOJHOE MaJeHHe KaK MpPUMEpP HEPAaBHOMEPHOTO
nBrokeHus: Tesl. Ckopoctb. CpenHssi CKOPOCTh MNPH HEPABHOMEPHOM JABUKCHUM.
Pacuér myTu u BpeMeHU JBUKECHUS.

['paduku 3aBucMMOCTE BETWYMH, OMNMUCHIBAIOMIMX JBMXeHUe. OOmue
NOHATUS 00 OTHOCHUTENBHOCTH JABWXKeHUs. CIOXKEHHE CKOpOCTeH i Ted,
JBIOKYILUXCS MMapaJuIebHO.

SlBnenne unHepuuM. 3aKOH HMHEPUMHM. B3auMoaencTBHE TeNl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Telia B
MOCTyHaTeIbHOM JBWXEHUU. [lmoTHocTs BemiecTBa. CBS3b IJIOTHOCTH C
KOJJMYECTBOM MOJIEKYJl B eauHuIle o00béma BemecTtBa. CMecH M CIUIAaBBI
[ToBepXHOCTHAS ¥ JIMHEWHAS IUIOTHOCT.

Cuita Kak XapakTepucTHKa B3auMoAeucTBHs Tesl. CHila ynpyrocTd M 3aKOH
I'yka. 3mMepeHue cuiibl ¢ MOMONIIBIO AUHAMOMETpA. SIBJIEHUE TATOTEHUS U CHJIA
TskecTd. CHUila TSDKECTH Ha Jpyrux miaHerax. Bec tena. Hesecomocts. CrioxkeHue
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUsl.
TpeHue CKOJIBXKEHUS W TPEHHE TMOKOs, BSI3KOe TpeHue. TpeHue B Npupojae u
TEXHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.

N3MepeHre cKopoCTH NMPSIMOJIMHEHMHOTO ABUKEHHUSI.

HaGmronenue siBneHust HHEPIIUH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJl.

CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOPOCTH PaBHOMEPHOIO JBUXKEHHUS (IIapUKa B KUIKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0THOCTH TBEPAOTO TENA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOW CHUIIBI.

OnbITEI, TEMOHCTPUPYIOIINE 3aBHCUMOCTH CHJIBI TPEHHUS CKOJBXKEHHS OT
CUJIbI IABJICHUS U XapaKTepa CONPUKACAIOUINXCS IOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHBLIEHUS U YBEJIMUEHUS JaBICHUS.
JlaBnenue rasza. 3aBUCMMOCTH JaBJIEHHS Tra3a OT OObEMa U TEMIEPATYpBHI.
[lepenaya naBiieHHs] TBEPIBIMU TEJIAMH, KUIAKOCTSIMHU U razaMu. 3akoH [lackans.
[THeBMaTHUECKNE MAIIIUHBI.

3aBUCUMOCTh  JABJICHUS  KUAKOCTA  OT  D[JIYOMHBI  MOTPY>KEHHS.
['mppocrarnueckuii  mapagokc. CooOmaromuecss cocyapl. [ 'mapaBiandeckue
MeXaHU3Mbl. Vcronp30BaHuE BBICOKMX JIaBJICHUN B COBPEMEHHBIX TEXHOJOTHUSIX.
Y CTpOoCTBO BOAOIIPOBOA.

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
Bo3aymHON oOonouku 3emud. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cwiia. 3akoH Apxumena. Y clioBUE BOSHUKHOBEHHS BHITATKUBAIOIIEH
(apxumenoBoif) cuiibl, noarekanue. [InaBanue ten. BozmyxomiaBanue.

Jemoncmpayuu.

3aBUCHUMOCTbH AABJIEHUA ra3a OT TEMIEPATYPHI.

[lepenaua naBiaeHUs )KUJKOCTBIO U TA30M.

Coobmiaroiuecst CoCy/ibl.

I'mppasinueckuil mpecc.

[IposiBrieHne nercTBUsS aTMOCHEPHOTO JABJICHHUS.

Cudon.

3aBUCHUMOCTh BBITAIKUBAIONICH CHIIBI OT 00BhEMa MOTPYKEHHON B KHJIKOCTh
YacTH TeJa U TJIOTHOCTH JKUJIKOCTH.

PaBeHCTBO BBITAJIKMBAIOUIEH CUIIbI BECY BBITECHEHHOU KHUJIKOCTH.

VYcnoBue miaBaHus TEN: IUIABaHUE WA MOTPYKEHUE TEJl B 3aBUCHUMOCTH OT
COOTHOILIECHHUSI TUIOTHOCTEU TeJa U KUJKOCTH.

Jlabopamopnsie pabomel u onvimel.



HccnenoBanue 3aBUCHMOCTH Beca Tela B BOJE OT 00bEMa MOTPYKEHHOU B
JKUJIKOCTh YaCTH TeJa.

OrnpeneneHue BRITAIKUBAIONIEH CUIIbI, IEUCTBYIOIIEH Ha TEJIO, MOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUJIbI, JEHCTBYIOIIEH Ha TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OnbITEI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJKHUBAIOIICH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJIKU U OIPEIEIICHUE
€€ rpy30n0AbEMHOCTH.

Pa3zgea S. Pabora u MOIIHOCTB. JHeprus.

Mexanudeckast paboTa JJIsl CUJI, HAPaBJICHHBIX BJOJb JUHUU TIEPEMEIICHHUS.
MomHoCTb.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, MOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuno
MOMeHTOB. [IpuMmeHeHHe TmpaBwia paBHOBECHsS pbluara K OJOKY. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TE€XHUKE, )KUBBIX OpraHu3Max.

Mexanuueckas dsHeprus. KuHeTMueckas ¢ TOTCHIMAJIbHAS SHEPrUsl.
[IpeBpalieHre OHOTO BUIA MEXAaHUYECKOW YHEPTUM B IPYTrOW. 3aKOH COXPAHEHUS
Y [IPEBPALCHUS DHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[Ipumepsl IPOCTBIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanne yciioBHM paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3yuenue npaBuia peiuara Jis MOJABUKHOTO W HETIOJBUKHOTO OJIOKOB.

Omnpenenenue K11/ moaBuKHOTO U HEMOJBUKHOTO OJIOKA.

OmnpeneneHue padOThl CUJIBI YIIPYTOCTU TIPHU MOIBEME TPY30B MPHU MOMOIIU
MMOABYKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON DHEPIHUH.

8 KVIACC

Pa3znea 6. TensioBble siBJeHHUS.

OCHOBHBIEC TIOJOXEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU CTPOECHUS
BemiecTBa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. OMNbIThI, MOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KUHETHYECKOW TEOPHH.



Mogenu TBEPIOTO, KHIKOTO M Ta3000pa3HOrO COCTOSIHUN BEIIECTBA.
Kpucrannmueckue u amopdusie Tena. I'paden — HOBBIM MaTepuan sl HOBBIX
TEXHOJIOTHIA. TEeXHOJOrnyh MOJy4eHUs] HCKYCCTBEHHBIX anMa3oB. OObsicHeHue
CBOMCTB T'a30B, )KMJIKOCTEH U TBEPIBIX TEJI Ha OCHOBE IOJOKEHUH MOJEKYJISIPHO-
KMHETHYECKOW TeopuH. [I0BEpXHOCTHOE HaTSKEHUE, CMAauMBaHUE, KallWJULIPHbBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKOM DSHEprueu
TEIJIOBOTO JIBJKEHHMSI YacTULl. TemneparypHble IIKaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpIuu:
TerIonepeaaya U COBEPILIEHHE padoTHI. Bunbt TEIIoNepeaaun:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, M3JIyueHHe. Bunipl Teronepenayn B NpUpoAe U
TexHuke. HeoOpaTUMOCTh TEIOBBIX MPOIIECCOB.

KonuuectBo Temnotel. YaenbHas TEMIOEMKOCTh BellecTBa. TemaooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBneHue u OTBEpAEBAaHNE KPUCTAJUIMUECKUX BEILIECTB. Y IelbHAs TEIUIOTa
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIUIOTa  MNapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpPAaTypbl  KUIEHUS  OT
atMoc(epHoro nasieHus. HacplllleHHBI M HEHaCHIIEHHBIH Map. BiakHOCTbH
BO3/yXa.

DHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TeroBeix aBurateneit. KIIJ TeroBoro nBuraress.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEH cpenpl. TemnoBble IOTEpU B
TEIJIOCETSIX.

3aKOH COXpAaHEHMsI U MPEBPAILECHUS SHEPTUU B MEXAHUYECKUX U TEIUIOBBIX
IIPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO JIBUYKEHUSI.

HaGmonenune nuddysuu.

HaGniogenue sBIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMAauyuMBaHUS W
KaNMWUISIPHBIX SIBICHUU.

Habmroienue TenaoBoro paciimpeHus Ted.

M3meHeHne naBiieHUs rasa Mpu HU3MEHEHMH OObEMa M HarpeBaHUU WU
OXJIQXKICHUU.

[IpaBuna naMepeHus TeMiepaTyphl.

Bunbl Tenonepenaym.

OxJakJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHny paboThl BHEIIHUMU CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INUHbIX BEILECTB.



Habnronenue kuneHusl.

HaOnronenre nocTostHCTBA TeMIepaTyphl IPU TUIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimel.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnpITHl IO BRIPAIIMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM WJIH caxapa.

N3mepenre TteMmmeparypbl IpU MOMOIIM KUIKOCTHOTO TEPMOMETpa H
JlaTYuKa TEMIIEPATYPBI.

OnpIThl MO HaAOJIOEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

OmnpeneneHue gaBleHUs BO3yXa B OJTOHE MIIPUILA.

HccnenoBanre 3aBUCUMOCTH JaBJICHUSA BO3JyXa OT €ro o0béMa H
TEeMIEPaTypPHI.

[IpoBepka runoTe3sl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPyOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MEHEHUs BHYTPEHHEH DSHEpruM Tejla B  Pe3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

HccnenoBanue sBICHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOAHOW H
ropst4er BOJIBL.

OmnpeeneHue KOJWYeCTBa TEIJIOTHI, MOJTYYEHHOTO0 BOJOW MPU TEIIOOOMEHE
C HArpeThIM METAJUIMUECKUM LIHJIUHAPOM.

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

Ornpenenenue yaelbHON TEIIOEMKOCTH BEILIECTBA.

HccnenoBanue npolecca UCIIapEHUs.

OrnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MUIABICHUS JbJA.

Pazgen 7. JaekTpudyecKkue ¥ MAarHUTHbIE SIBJICHUSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUYEcKuX 3apsiaoB. BzaumoneiicTBue
3apspKEHHBIX Tell. 3akoH KyroHa.

Onekrpuyeckoe mnoJie. Hanpsoxk€HHOCTH sieKTpudeckoro noisis. IlpuHomn
CYMNEPHO3UIIUN IEKTPUUECKUX T0JIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snekTpuuecKux 3apsioB. DJIEMEHTAPHBIA SIEKTPUUECKUN 3apsil.
Crpoenue aroma. IIpoBOAHMKH, IUAIEKTPUKA U TOJYINPOBOJAHUKH. 3aKOH
COXPAaHEHHUSI NEKTPUUECKOTO 3apsija.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M CTOYHMKHM TOCTOSIHHOTO TOKa. JIeWCTBUS SIEKTPUUYECKOTOo TOKa (TEeIIoBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUIECKOe HanpsiKeHne. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOKa. CONMpPOTUBIIEHHE MPOBOJHUKA. Y IEJIBHOE
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CONPOTHUBJIEHUE BellecTBa. 3akoH Oma juia ydactka uenu. IlocimenoBaTtenbHoe u
napajuiebHOE CoeIMHEeHHE TPOBOAHUKOB. DJIC B LM NOCTOSHHOIO TOKa. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3IEKTpHUECKUX
nerneii. Heamaennsie 3j1eMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOTO ToKa. 3akoH Jlxoyns-JleHna.
DneKTpuyecKre Lenu U NOTPEOUTENH IEKTPUIECKON 3Heprun B ObITy. KopoTkoe
3aMBIKAHHE.

[locTossHHBIE ~ MarHuThl.  B3aumopaeiicTBHE  TMOCTOSIHHBIX ~ MarHUTOB.
MarnutHoe nosnie. MarHuTHOE 1oJie 3€MJIM U €r0 3HAUYECHUE JIJIS )KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe o€ 3JIEKTpUdeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JleMCTBME MAarHMTHOrO TOJS Ha
MPOBOJHUK C TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DNEeKTPOABUIaTENb IOCTOSIHHOIO TOKa. VCIonbp30BaHUE >SJIEKTPOABUIATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIIEKTpOreHepaTop. Cnoco0bl MOJIyYEHUS AIEKTPUYECKOU DHEPTHH.
DONEKTPOCTAHIIMM Ha BO300HOBIIIEMBIX HCTOYHHMKAX SHEPIHH. DKOJOTHYECKHE
po0JieMbl 3HEpPreTUKU. TOIMIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOMIIN.

Hemoncmpauuu.

DJeKTpU3anus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOTA.

DNeKTpocTaTHYeCKast HHAYKIHS.

3aKOH COXPAHEHMS JIEKTPUUYECKUX 3apsAI0B.

MopenupoBaHue CHJIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OYMaKHBIX CYJITAHOB.

[TpOoBOJHUKH M TUDIICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlelicTBUS DEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUM TOK B KUIKOCTH.

["a30BbIii pa3psia.

M3mepeHne CUitbl TOKa aMIIEPMETPOM.

M3mepeHne 2eKTpUYECKOro HAIIPSKEHNS BOJIBTMETPOM.

PeocraTt 1 Mara3ud COpOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3EIEHNUs ITOJ0COB MAarHUTA.

MopennpoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneIT Dpcrena.

MarsuTtHoOE o€ Toka. DJIEKTPOMArHHmT.
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JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.

DNEeKTPOABUTATENb OCTOSHHOIO TOKA.

OmneiTel @apases.

DIIEKTPOTreHEPaTOP NOCTOSTHHOTO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnbITel 10 HAOTIOACHHUIO DSJEKTPHU3AIMU TEI MPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HccnenoBanne NEUCTBUS — DJIEKTPUYECKOTO TMOJS HA MPOBOAHUKH H
JTUBJIEKTPUKHU.

COopka 1 HCTbITaHUE ANEKTPUUECKOM 1IETIH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIbI TOKA, IPOTEKAIOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh JIEKTPUYECKOTO COIPOTHUBIICHHMS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU MTONEPEYHOT0 CEYEHUS U MaTepHaa.

OmnpeneneHue y1eapHOT0 CONMPOTUBIEHUS IPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPSDKEHUH TpU  MOCIEI0BAaTEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBWiia Mg CHUJIbl TOKAa NPU MApauIeIbHOM COEOUHECHHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBIICHHUSI HICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

[IpoBepka BeINOJIHEHUS 3aKO0HA OMa 15 TOJTHOM 1enu.

N3yyenune BOJIbTaAMIIEPHBIX XapaKTEPUCTUK HEIMHEWHBIX DJIEMEHTOB (JIAMIIbI
HaKaJMBaHUS WIHM NOJYyIPOBOJIHUKOBOIO IUOJA).

Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Onpenenenue KII/[ nHarpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3acieHUHN.

HccnenoBanue nercTBUA IEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

OMBIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CHJIBI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HamlpaBJ€HUsS TOKA B KaTyIIKE M OT HaJu4us
(OTCYTCTBUS1) CEp/IEYHUKA B KaTYIIIKE.

N3yuyenue aeiicTBUS MAarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue paboThl JJICKTPOIBUATATEINS.

N3mepenne KII/] anexkTpoaBuraTtenbHON yCTAaHOBKH.

OneITEl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIENOBAHUE N3MEHEHUI 3HAUEHUS M HAIIPABJICHUS MHAYKIIMOHHOTO TOKA.
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9 KITACC

Pa3znen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe ABWxkeHuEe. MarepuanbHas Touka. CrHocoObl ONMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduueckuit, aHanutudeckuii. Cucrema
orcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBH)KCHHS.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMU, MPOEKIIUKU BEKTOpa. Pannyc-
BEKTOpP MAaTE€pUaIbHOW TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
IPSAMOJIMHEWHOE  JBH)KEHHUE. HepaBHOMEpHOE TMPAMOJIMHENHOE JBUXKECHHUE.
Cpenssis 1 MTHOBEHHAsI CKOPOCTh TEJIa MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE ABWKEHUE. Y CKOPEHHUE
cBoOoaHOrO nmagenus. OneITel [ anuies.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTH, MPONUEHHOTO MYTH U
MEePEMEILICHHS JJISI IPSIMOJIMHEHOTO JBUKEHHSI.

JIBrkeHue Tena, OpOIEHHOT0 MO/l YTIOM K TOPU30HTY.

JIBKEeHHE 10 OKPY>KHOCTHU. JIMHEHHAs: CKOPOCTh, YIII0Basi CKOPOCTh, MEPUO]T
¥ 4acToTa O0pallleHus Mpyu PaBHOMEPHOM JBUKEHUU O OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPHU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYOIIIAS CUJIA.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMT Cyneprno3uuun CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: cujia TPEHUS CKOJIbXKEHUS, CHIIa
TPEHUS TIOKOsI, Ipyrue Buibl Tpenus. KoadduimeHt tpenus.

JIBUEHHE TE MO OKPYKHOCTH MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum m noapéMHas cuna Kpbuia. COBpEMEHHBIE JIETATENBHBIE
ammaparbl, CyJla Ha MOABOAHBIX KpPBUIbAX, AHTUKPBUJIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BrKeHHe moe3/1a Ha MAarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. J[BM>KEHUE Tel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TuiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKasi CKOPOCThb. HEBECOMOCTH M MEpErpy3KHu.

PaBHOBecue matepuanbHO TOYkU. AOGCOMOTHO TBEPAOE Teno. PaBHOBecHe
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpalleHusi. MoMeHT cuiibl. LleHTp TskecTw.

Nmvnynec tema. M3menenme wumMmmynbsca. HMmnynsc cunbl.  Yhpyroe wu
HEYIIPYyroe B3aUMOJECHCTBUE. 3aKOHbl HM3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTuBHOE IBMKECHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,

Tperust. CBs3b dHEpruu U padotel. [loTeHnanbHast SHEPTHs Tena, MOJHATOro Hajl
13



ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npyxuHbl. Kunernueckas
sHeprua. TeopemMa O KMHETHYECKON SHEPrUH. 3aKOH U3MEHEHHS U COXPAaHEHHS
MEXaHHYECKON JHEPTUH.

Hemoncmpauuu.

HabGmrogenne MexaHM4ecKOro ABUKEHHUS Telda OTHOCUTEIBHO Ppa3HBIX Tel
OTCYETA.

CpaBHEHHE IyTE€d W TPaeKTOPUHA JIBJKEHHS OJHOTO M TOrO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHMUS.

HccnenoBanre Npru3HakoB PaBHOYCKOPEHHOTO JIBHXKECHUSI.

HabGnronenue nBM>KEHHS Tela 0 OKPYKHOCTH.

Habnrogenne MexaHM4eCKUX SIBJICHUW, MPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBIKEHUM OTHOCHUTEIBHO
KaOuHeTa (QU3UKU.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
MHEPIUAIBbHBIX CUCTEMAaX KaK MOATBEPKIECHUE TPUHIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTh YCKOPEHHUS TeJIa OT €r0 MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

Habmroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEI.

M3meHeHune Beca Tena pu yCKOPEHHOM JABUKEHUU.

[lepenaya uMIryabca mpy B3auMOJEHCTBUH TEL.

[IpeoOpa3zoBaHus SHEPTUH NPU B3aUMOJICUCTBUH TEJL.

CoxpaHeHue UMITyJIbca IPU a0COIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHHe UMITyJIbCa PU yIPYTOM B3aUMOJEHCTBUU.

HabroieHue peakTUBHOTO ABM)KEHUS.

CoxpaHeHHe SHEPTUH NTPU CBOOOTHOM MaICHHH.

CoxpaHeHHe SHEPTrUU MU ABMKEHUH TeJla 01 JEHCTBUEM MPYKUHBI.

Jlabopamopnvie pabomel u onvimel.

KoHcTpynpoBaHue TpakTa JUisl pasroHa W JAJbHEWMIIEro pPaBHOMEPHOIO
JBUKEHUS IAPUKA WIH TEJIEKKU.

OnpeneneHue cpeaHeld CKOPOCTU CKOJIBKEHUS Opycka WM JIBHKEHUS
1IapUKa 10 HAKJIOHHOM IIJIOCKOCTH.

OnpeneneHne YCKOpPEHUs Tella NpPH PaBHOYCKOPEHHOM JBHKEHHH IIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMyTH OT BPEMEHUM NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka runoTesbl: €ciiy Npu PaBHOYCKOPEHHOM JIBUKEHUU 0€3 HauaabHOU
CKOPOCTHU ITyTH OTHOCSITCSI KaK s/l HEYETHBIX YHCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanue IBUXKEHUS Telia, OPOLIEHHOTO O] YTJIOM K TOPU30HTY.
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HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHUS CKOJIBKEHHSI OT  CHJIBI
HOPMAJIBHOTO JaBJICHHUS.

Omnpenenenre KO3PPUIMEHTA TPECHUS CKOIBKEHHUS.

Omnpenenenne KECTKOCTU IPYKUHBI.

HccenenoBanye 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOLIEH B IIPYKUHE, OT
CTeTeHU AepopMaIii MPY>KUHBI.

Omnpenenenue pabOThl CHIIBI TPEHUS NPU PABHOMEPHOM JBHUKEHUHU TeJla MO
TOpPU30HTAJIbHOU IIOBEPXHOCTH.

Omnpenenenne pa®OTBl CUJBL  YyOPYTOCTHM IHpU  HOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: IEPHO/I,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KoseOaHus. 3aTyxarouiye KojeOaHus.
Boinyxnennsie konedanus. Pesonanc.

MaremaTnueckuii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum mnpu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BOJIHBL. [IpomonbHble W monepedHsle BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTepepeHus u qudpakius. J[JmHa BOIHBI M CKOPOCTh €€
pacnpocTtpaHeHusi. MexaHM4eCKUe BOJIHBI B TBEPAOM TeJE, CEHCMUYECKUE BOJIHBI.

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa. [ pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3onanc B akyctuke. HWHppa3Byk u ynbTpa3Byk. Hcnonbs3oBaHue
YJIBTPa3ByKa B COBPEMEHHBIX TEXHOJOTHSX.

Hemoncmpauuu.

Habmonenue kosnebaHuil Ten mHOJM AEHCTBHEM CHUJIBI TSKECTH M CHUJIBI
YOPYTOCTH.

Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.

HaOmronenre BeIHYKICHHBIX KOJICOAaHUM U pe30HaHca.

PacnipocTpanenue npoaoibHbIX U MONEPEYHbIX BOJIH (Ha MOJEIN).

Hab6nronenune nntepdepenunu u audpakiuy BOJIH Ha MOBEPXHOCTH BOJBI.

Habnrogenue 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHUI PE30HAHC.

Jlabopamopnsie pabomel u onvimel.

Omnpenenenre 4acTOTHl M MepUoa KoJIeOaHU MaTeMaTHYeCKOTO0 MasgTHUKA.

OmnpeneneHre 4acTOThl U MEpUoAa KoJieOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanrie 3aBUCUMOCTH Mepuoa KoieOaHuil Tpy3a Ha HUTH OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCHMOCTH Teproia KoJieOaHUi NMPy>KUHHOTO MasiTHUKA OT
Macchl rpysa.
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[TpoBepka HE3aBHCHMOCTH Mepuoja KoieOaHUil Tpysa, MOABEIIEHHOTO K
JIEHTE, OT MAacChl Tpy3a.

OMNBITBI, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChl IPy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaIeHHUS.

Paznea 10. D1eKTpOMATHUTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJeKTpOMarHuTHble  BodHbL.  CBolcTBa
ANEKTPOMArHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM cBsI3U. Pammonokanus. Kocmuueckas
CBA3b.

OneKTpoMarauTHas npupona csera. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA
cBeTa: MHTEephEepeHIUS U TUPPAKIUSL.

Hemoncmpauuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

WNuTtepdpepenus u nudpaxkuus cBera.

Jlabopamopnwie pabomul u onvimol.

N3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
TenedoHa.

[IpoBeeHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TUDPAKIIUY CBETA.

Paszgeua 11. CBeToBbIe SAIBJICHUS.

JlyueBass MoJzenb CcBeTa W TeOMETpuYeckas onTuka. VCTOYHHMKHM CBeta.
[IpssmonuHeiiHOe pacnpocTpaHeHue cBeta. 3atMeHuss ConHma u JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxeHust cBeta. I[locTpoeHue
M300pakeHUi, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienue cBeTa. 3aKOH MpesioMiieHus cBetTa. [lomHoe oTpaxeHue cBeTa.
Hcnonb30BaHuE MOJTHOTO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJIOKOHHAS
CBSI3b.

Jlunza, xonx nyuerr B JumH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
U300paKkeHni, CHOPMHUPOBAHHBIX TOHKOW JHMH30M. OnrTuyeckas cucrema
doToanmapara, MHUKpPOCKONAa M Tejeckona. [7ma3, Kak ONTUYEecKas CcucTeMma.
bru3opykocTs U 1aIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Ombitel HbetoToHa. CroxkeHwue
CIIEKTPAJIbHBIX LBETOB. J{ucnepcus cBera.

Hemoncmpayuu.

[TpssMosMHEHOE PACIPOCTPAHEHHUE CBETA.

OTpakeHue cBeTa.

[Tomyyenune n300paxxeHut B IIIOCKOM 3€pKaie.

[IpenomiieHue cBera.

OnrTryecKkuil CBETOBO/I.
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Xon myueil B cobuparomieii JnH3e.

XO0J Iy4Yer B pacCEeUBAIOIIEH JIMH3E.

[Tomydenune n300pakeHnii ¢ TOMOIIIBIO JIMH3.

[Ipuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Monenb riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomyyenue O6emoro cBeTa npH CI0KEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimel.

HccnenoBanre 3aBUCUMOCTH yIVIa OTPaXXEHUST CBETOBOIO Jydya OT yIJia
MaJICHUS.

N3yueHnue CBONCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccenenoBanre 3aBUCHMOCTH yTJIa MPEJIOMIIEHNS OT yTJIa MaJeHUSI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tosryuenue n300pakeHUi ¢ MOMOILBIO COOMPAIOLIEH JTMH3BI.

OmnpeneneHue (OKYCHOTO PACCTOSTHUS M ONTUYECKOW CHIIBI coOuparoien
JIMH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnbITEl 1O BOCHPUATHIO LIBETa MPEIMETOB NpU HUX HAOIIOJCHUH uepe3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBaHnTOBbBIE SIBJICHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBanTel. JInHeWyaTeie CIIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaens aromHoro sapa. HW3orombel.  PaamoakTuBHBIE
npespanieHus. [lepuon monypacnana aromHbix siaep. JleicTBue paauoakTUBHBIX
U3JTy4EHHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHs 3apsAOBOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W 3HEpruu. Peakuuu cHHTE3a U
nenenust sanep. Mcrounmku sHeprum ConHua W 3BE3M. SnepHast >HEpreTHKa.
DKOJIOTMYeCKUe NpoOJIeMbl SAEPHONU SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4EeHUS U MOTJIOIEHUS.

CrexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopoa.

Hab6mnronenue TpekoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOIIMX U3TYyUCHHI.

Perucrtpanus n3mydeHusi IpUPOIHBIX MUHEPATIOB U MTPOTYKTOB.

Jlabopamopnsie pabomel u onvimel.

Habnrogenue CrionHbIX ¥ JIMHEWYaThIX CIEKTPOB U3ITyUEHHUS.
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HccnenoBanre TPEKOB: U3MEPEHHUE 3HEPIMM YACTHULIBI [0 TOPMO3HOMY IIyTH
(mo dhoTtorpadusam).

W3mepenne paanoakTUBHOTO (oOHA.

IToBTOpPHUTEIHLHO-00001IAIO U MOAYJIb.

[ToBTOpUTENBEHO-00001IAIOIIMI MOJTYJIb MIPEIHA3HAYEH JJIsl CUCTEMATHU3ALMU
u  0000IEeHWS TPEIMETHOTO  COACP)KAHWSA W OMbITa  JICSITEIBHOCTH,
npUOOPETEHHOTO MPU M3YYEHHH BCEro Kypca (pU3MKu yriayOnEHHOrO ypoBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 10 (PU3HUKE.

B mpouecce wu3ydeHus MAAHHOTO MOIYJ pPEAIM3YIOTCA W IOJY4aroT
JalbHEWIIee pa3BUTHE Yy4eOHbIE JEHCTBHUS, OOECHEUMBaAIOIIME JOCTHKEHHE
NPEIMETHBIX W METAlpPEeJAMETHBIX PE3yJIbTaTOB OOy4YeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIIENOBATENIbCKUE NEHCTBUS (BBIIBHIKEHUE
TUIIOTE3, MTOCTAHOBKA ILIEJIM M IUIAHWPOBAHUE MCCIICAOBAHUS, AHAIN3 JAHHBIX U
MOJTy4YE€HHUE BHIBOJIOB).

[IpeanoututenbHO (OPMOI  OCBOEHHS MOAYJIA ABISIETCS MPAKTHKYM,
porpaMma KOTOPOT0O BKITFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(GU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLIUX COJIEPKaHUE PA3HBIX Pa3JIeloB;

BBINIOJIHEHHE JTA0OPATOPHBIX PadOT M ONBITOB (BKJIIOYasi pabOTHI U OMBITHI U3
NepeyHel K pasfenaMm Kypca) B YCIOBUSAX CaMOCTOSTENIBHOIO IJIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAIBHON YCTaHOBKHU;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/laHui IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

padoTy HaJ rPyNIIOBBIMU WM UHIUBUIYaIbHBIMUA IPOEKTAMU, CB3aHHBIMHU C
coJiep>kKaHreM Kypca (pU3uKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3MKU YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIEH 3a/laHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3ynbTaThl BBINMOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTU O0YYaIOLINXCS
K OCHOBHOMY TOCYAapCTBEHHOMY OJK3aMeHy 1o (u3MKe, a  Takxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHUs
y oOyyatomierocs OyayT copMUpOBaHBI CIEAYIONIUME JTUYHOCTHBIE PE3yJIbTAaThl B
YaCTHU:

e I)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

o 2)2parxcoanckozo u Oyx08HO-HPABCHEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXJEHUU OOIIECTBEHHO 3HAUYMMBIX
U 3TUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUMN
busuKy;

OCO3HAHHE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4YEHOrO;

e 3)ICmemuuecKo20 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKU: €€ TapMOHUYHOTO
MOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e 4)uennocmu HaAy4yHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUS MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEH COCTaBIAIOLIEH
KYJIbTYPHI;

OpUEHTAlUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS PUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIeI0BaTEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06ba u IMOUUOHATLHO20 O1AZONOYUUA:

OCO3HAaHHUE IIEHHOCTH Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBUJl 0€30MacHOTO TIOBEJEHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

chOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha

OLIMOKY M TaKOTO e MpaBa y APYyroro YejaoBeKa;
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e 6)mpyooeozo eocnumanus:

AKTUBHOE yYacTH€ B pPEIICHHM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
oOpa30oBaTeILHON OpraHu3aIuy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NUYECKUX 3HAHMM;

UHTEPEC K MPAKTUYECKOMY M3yUEHUIO MPodhecCuid, CBSI3aHHBIX ¢ (PU3UKOMH;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JaCTH  OKpy’Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIICHKA UX
BO3MOKHBIX MOCJIEACTBUAN JIJIs1 OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapaKTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

e 8)adanmayuu K UBMEHANOUWUMCA YCI08UAM COUUANLHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIIETEHTHOCTU 4epe3  MPaKTHYECKYIO
NEATEIIbHOCTD;

noTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYITUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JlacTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHUA B TNPUOOPETEHHH HOBBIX (U3UYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUIA;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MOYKHBIX TJI00QTBHBIX TTOCIECTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pesynbraTte OCBOEHHS MporpamMMmbl MO (PU3UKE HAa YPOBHE OCHOBHOIO
oOwiero oopazoBanus y o0ydaronierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JCWUCTBUSA,  PETYJISTHUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIAITH WM XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKU OOBEKTOB

(ssBNIEHMI ), KJTaCCU(PULIMPOBATH UX;
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BBISIBIIATH 3aKOHOMEPHOCTH W TPOTUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOFOACHHSIX, OTHOCSIINUXCS K (PU3NIECKUM SIBICHHSIM;

BBISIBIIATh TIPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3UICCKUX
SBJICHMM M TIPOILIECCOB, JI€NIaTh BBIBOJBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUTaTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 pemieHus yueOHo (u3nueckor 3amadu
(cpaBHEHHE HECKOJIbKMX BApUAHTOB PEILICHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4ETOM CaMOCTOSITENIbHO BBIICIIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCIIOJI30BaTh BOMPOCHI KAK MCCIIEN0BATEILCKUN HHCTPYMEHT O3HAHMS;

IPOBOJUTH MO CAMOCTOSTEIBHO COCTABJICHHOMY IUIAHY ONBIT, HECIOMXHBIN
bu3UecKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBJICHUS;

OIICHMBATh Ha MIPUMEHUMOCTH U JOCTOBEPHOCTh MH(OPMAIIUIO, TTOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHMS WJIU HKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (HOpMYyIHpOBaTh OOOOIIECHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OIIbITA, HCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmanmeii:

MPUMEHSTh PA3JIUYHBIE METOMbI, HHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yUeOHOH (hHU3UIeCKOi
3a/1auu;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OpPMAILIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

OIICHMBATh HAIEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIIOKECHHBIM
yUHUTENIeM Uil CHOPMYITUPOBAHHBIM CAMOCTOSITENIBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTHUMalbHYIO  (OpMYy  MpEACTaBICHUS
uHpopMalMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECIIOXKHBIMH CXEMaMHu,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B XO0JIe OOCYXJeHHs ydeOHOro maTepuana, pe3yJbTaToB JIa00paTOPHBIX
paboOT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJTaeMOW TeMbl U
BBICKA3bIBaTh WJEH, HALEJICHHbIE Ha PEIICHHE 3aJa4d U [OAJEpKAHUE
OJ1aroKesIaTeIbHOCTH OOIIEHHS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OOHapy>KUBaTh Pa3IMUUE U CXOJCTBO MO3UIIUIA;
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BBIPAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YJIbTAThl BHITIOJHEHHOTO (DU3MYECKOTO OIThITa
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHUMAaTh M MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON M WHIAUBUAYaJIbHOU
paboThI U PEIICHUH KOHKPETHOU (pU3ndYecKoi mpoOiembl;

MPUHUMATh 1[EJTU COBMECTHOM JESTEILHOCTH, OPraHU30BbIBATH JCHCTBUS 1O
e€ JOCTHUXKEHHUIO: paCHpeNessiTh POJU, OOCYXKJIaTh NPOILECChl M PE3YJbTAThI
COBMECTHOM paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh PadOThI, JOCTUras Kaue€CTBEHHOI'O pe3yJsibTara o
CBOEMY HAINpaBICHUIO U KOOPAUHUPYS CBOM JEHUCTBUS C APYTUMHU YICHAMH
KOMaH/Ibl;

OIICHUBATh KAue€CTBO CBOEr0 BKJAJa B OOIIMA NPOIYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(OPMYITHUPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusauus:

BBISIBIISITH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIHSIX, TPEOYIOUTUX IS
pereHus: GU3NYECKUX 3HAHUM;

OPUECHTUPOBATHCA B  PA3JIMYHBIX  MOJXOJaX  NPUHATUA  pEUICHUU
(MHAMBUyaTbHOE, IPUHSATHE PEUICHUS B TPYIIIIE, IPUHATHE PEIICHUN TPYIIOoi);

CaMOCTOATENILHO COCTABJIATh AJITOPUTM pelieHus (PU3NYecKor 3a7auu WM
IJIaH HCCIEOBaHUS C YYETOM HWMEIOIMIUXCA PECYpCOB U COOCTBEHHBIX
BO3MO>KHOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

JieJaTh BHIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMu U PEAJIarath IiaH €€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaTOB
NEATEIIbHOCTH, J1aBaTh OLICHKY MIPUOOPETEHHOMY OIBITY;

BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS
(U3UYECKOTO KCCIIEIOBAaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM.

CTaBUThH ce0sl HA MECTO JIPYroro 4eyioBeKa B XOJE CHopa WIM JUCKYCCUM Ha
Hay4YHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYToro.

MPU3HABAaTh CBOE MIPABO HA OMIMOKY MpPH PeIIeHUH (PU3NIECKUX 3a7ad WU B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPaBo APYroro.

IHNPEAMETHBIE PE3YJIbTATBI
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K xoniy o0y4ueHus ¢ 7 kiacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

WCITOJIB30BATh MOHATHUS: (PU3NUECKUE ¥ XMMHUYCCKHUE SBIICHUS, HAOJIIOICHHUE,
HKCIIEPUMEHT, MOJIelb, THUIOTE3a, €IUHMIIBI (U3UUECKUX BEIUYUH, aToM,
MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE, >KHIKOE, ra3000pa3Hoe),
MEXaHUYECKOEe JBWKCHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIHHEHHOER),
TpPaeKTOpHsi, PaBHOACHCTBYIomas cui, nedopmarus (ympyras, TUIaCTHYECKas),
HEBECOMOCTbh, COOOIIAIOIINUECS COCY/IbI;

YBEPEHHO pa3nuyarh siBiieHus (Auddy3us, TEmIOBOe ABUKEHUE YaCTHUIL
BEIIIECTBA, PABHOMEPHOE JBWIKEHUE, HEPAaBHOMEPHOE JBWKEHHUE, WHEPIUS,
B3aMMOJICUCTBHE TEJ, PABHOBECUE TBEPIBIX TEI C 3aKPETUIEHHON OCHIO BpaIeHUS,
nepeaada JaBlieHUs TBEPABIMHU TeJIaMH, KHIAKOCTSIMU W Ta3aMH, aTMOcC(epHOe
JIaBJICHUE; TUIaBAaHUE TeJ, TPEBPAIICHHS] MEXaHUYECKOW SHEPTUU) TI0 OMMCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
(bu3HUECKOe SIBJICHHUE;

pacmo3HaBaTh ~ NPOSBICHHE  HM3YYCHHBIX  (U3WYECKUX  SIBJICHUH B
OKpy>XaromeM Mupe (B TOM uucie (Pu3ndecKkue SBICHUS B MPHUPOJE: MPUMEPHI
JBIDKEHUS C PA3IMYHBIMU CKOPOCTSIMH B JKMBOM M HEXXHBOUW MpPHUPOJE, JEHCTBUE
CWJI TSDKECTU, TPEHHUSI, YIIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSHUE aTMOCHEPHOTO
JABJICHUST Ha JKUBOW OpraHW3M, TUIaBaHHWE PHIO, phlYard B TeJie YEIOBEKa), MpHU
ATOM TIEPEBOJUTH MPAKTHUECKYIO 3a7ady B y4eOHYIO, BBIACIATH CYIIECTBCHHBIE
cBOICTBA (TIpU3HAKK) (DU3UUECKUX SIBJICHUI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBIICHUS, UCIOJIb3YS
dbu3nyeckue BeIWYHMHBI (Macca, O0OBEM, IUIOTHOCTH BEIIECTBA, BpEMS, ITyTh,
CpPEIHSsI CKOPOCTh, CHJIa YMPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHiIa TPEHUS,
JaBjieHUE TBEPIOTO Tena, JAABJICHUE CTOJ0A JKUIKOCTH, BBITAJKHUBAIONIAS CHIIA,
MEXaHHUYeCKas padoTa, MOIIHOCTh, IIJICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO IEUCTBUS MEXAaHU3MOB, KHHETUUYECKas M TIOTCHIIUAJIbHAS SHEPTHsI ), TIPU
OTMCAHWH TIPABHJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJIB3YEMbIX BEIIMYWH,
uX OOO3HAUCHHUS W EIUHUILI (U3UYCCKUX BEIUYUH, HAXOIUTh (OpPMYIIHI,
CBSI3BIBAIONTUE TAHHYIO (DU3UYECKYIO BEJTMYHMHY C JIPYTHUMU BETUYMHAMHU, CTPOUTH
rpaduKy U3y4EeHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepU30BaTh CBOMCTBA Tel, (U3MUECKUE SBJICHHS U IPOIIECCHI,
UCIIOJIb3Ysl TIPAaBWJIA CIIOKEHHsSI CHJ (BIOJb OJIHOM TpsiMoif), 3akoH ['yka, 3aKoH
[Tackansi, 3akoH Apxumena, MPaBUJIO pPaBHOBECHsS phiuara (0J0Ka), «30J0TOE
MPaBUJIO» MEXAaHWKH, 3aKOH COXPAHEHUS MEXaHMYECKOW JHEPruu, IMPU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHUPOBKY 3aKOHAa M 3alUCHIBATh €T0 MAaTeMAaTHUECKOE
BBIPKCHHUE;
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CTPOUTH MPOCTHIC (PU3MUECKHE MOJEIN PeaTbHBIX OOBEKTOB, MPOIIECCOB H
SBJICHWM, BBIJCIATh MPU OTOM CYIIECTBEHHBIE W BTOPOCTEIICHHBIC CBONCTBA
00BEKTOB, MPOIIECCOB, SIBICHUHN, MPUMEHITh GU3UICCKUE MOICIHN JJIs1 OOBSICHCHUS
(bu3MYecKuX MPOIECCOB U PEIICHUS YUeOHBIX 3a]1a4;

OOBSCHATH (PU3NYECKUE SBJIICHMUSI, MPOIIECChl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCT€ CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJIE TPEOYIOIME YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIICICTBEHHBIE CBA3U U BBICTPAUBATh
JIOTUYECKYIO IIEMOYKY PpACCYX ACHUH C OMopod Ha U3yYEHHBbIE CBOMCTBA
dbuznyecKux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

pemath pacyéTHble 3a1auyu (B 2—3 ACHCTBHS) MO M3ydyaeMbIM TeMaM Kypca
bu3uKy, BRIOUpas aIeKBaTHYIO (U3MUECKYIO MOJIEINb, C UCIIOIb30BAHUEM 3aKOHOB
U (hopmyJl, CBA3BIBAIONIUX (PU3MUECKHUE BEIMYMHBI, 3alMUCHIBATH KPATKOE YCIOBUE
U pa3BEPHYTOE pEIICHWE 3a/Jadud, BBISABIATH HEJAOCTAIOIMNE WM W30BITOYHBIE
JTaHHBIC, OOOCHOBBIBAaTH BBIOOp METOJA pEIICHUS 3aJaud, HWCIO0JIb30BaTh
CIIPaBOYHBIC JaHHBIC, TPOBOJUTH MAaTEMAaTHUYECKHE MPEOOpa30oBaHUSA U PACUETHI,
OLICHMBATh PEATUCTUYHOCTH MOJYYCHHOTO 3HA4YEHUs (PU3NYECKON BETUYMHBI U
OTIPEJIENISITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW MPH PEIICHUH
3a/1auu;

pacmo3HaBaTh TPOOJEMBI, KOTOPHIE MOXKHO pENIUTh TPH  MTOMOIIN
bu3MYecKuX METOJIOB, M TpeajiaraTh OPUEHTUPOBOYHBIM CMOCOO peIlIeHUs, B
OMMMCAHWKM  WCCJENOBAHMS  pAclo3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KECHHE
(TUmoTe3y), UHTEPIPETHUPOBATD MOJYUEHHBIN PE3yIbTAaT;

MIPOBOJIUTH OTBITHI O HAOIOACHUIO (PU3MYECCKUX SIBICHUH WM (PU3UICCKUX
cBOMCTB Ten (nuddysus, TEMIOBOE pACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
W3MEHEHHE CKOPOCTH TPH B3aMMOJICHCTBUU TEJl, TIepeiada JaBJICHHS KUJIKOCTHIO
U Ta3oM, MPOSBICHUE JEHUCTBUSI aTMOCGHEPHOTO AaBJICHUS, JIEHCTBHUE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATh MPEIANOJIOKEHUE (TUMIOTE3Y) O BO3MOXKHBIX
pe3yJibTaTax HaOJIOACHUHN, CAMOCTOSITENIbHO COOMPATh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

MPOBOJUTh TPSMBIE W KOCBEHHBIE W3MEpEeHHs] (UMUYECKUX BEITUUYHH
(paccrositHue, TPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIiepaTypa,
IJIOTHOCTh JKUIKOCTH M TBEPAOTO TENa, CHJIA TPEHUS CKOJBKCHHS, TaBICHHUC
BO3MIyXa, BBITAJIKMBAIONIAS CHJIA, JCHCTBYIOMIAs Ha TOTPYXEHHOE B KUIKOCTH
Teno, KOAI(PPUIMEHT TOJNE3HOTO  JIEWCTBHS  NPOCTHIX  MEXAaHWU3MOB) C
WCITOJIb30BAaHUEM aHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOP
METO/Ma M3MepeHus, (PUKCHpPOBaTh MOKa3aHUs MPUOOPOB, HAXOJIUTH 3HAYCHUE
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U3MEPSEMON BETUUYMHBI C TIOMOIIBIO YCPEAHEHUS PE3YIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBAThH MOTPEIIHOCTh U3MEPEHUH;

IIPOBOJNTH HECIIOXKHBIE IKCIIEPUMEHTAJIbHbIE HCCIEAOBAHUS 3aBUCUMOCTEH
(¢u3nYEeCKUX BEIWYMH (3aBUCHMOCTH IIyTH PaBHOMEPHO IBMXKYLIErOCsl Tejaa OT
BPEMEHM [JBUKECHHS Teja, CUJIbl TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAaJIbHOTO
JIaBJICHUS, KauecTBa OOpaOOTKM TMOBEPXHOCTEM Tel M HE3aBUCUMOCTH CHJIbI
TPeHHUsI OT IUIOMIAJM COMPHUKOCHOBEHHUS TeJ, CHUJIbl YNPYTrOCTH OT YJJIMHEHUS
IPYKUHBI, BBITAJKUBAIOWIEH CHIBI OT 00bEMa MOrpyKEHHON 4YacTU Tejla U OT
IUIOTHOCTU HUJKOCTH, €€ HE3aBUCUMOCTU OT IUIOTHOCTH TeJja, OT IIyOMHBI, Ha
KOTOPYIO MOTPYKEHO TEJIO0, YCIOBU IJIaBaHUS TEJl, YCIOBUN paBHOBECHUS pblyara
u OJOKOB): COBMECTHO C yuHTeleM (HOpMyJIUpOBaTh 3aladyy U THUIOTE3Y
UCCJIEIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEIBHO
coOUpaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLIHUH,
IPEJCTaBIISTh MOJTyYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIUYUH B BUJAE TAOJIUL U
rpaukoB, OIEHWBATH MOTPEIIHOCTH, JeJaTh BBIBOJABI IO pe3yibTaTraM
WCCIICIOBAHMS,

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna mpu paboTe cC
71a060paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MIPUHIIMIIBI AEUCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETp, JIMHAMOMETpP, COOOMIAlOUIMeCcs  COCynbl, OapoMeTrp, pblyar,
TIOJIBWKHBINA 1 HETIOJBMKHBIN OJIOK, HAKJIIOHHAS TNTIOCKOCTB;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha UX OmucaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETp, BBICOTOMEp, MOPIIHEBOH HACOC, apeOMETpP), HCIONb3YysS 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUA M HEOOXOAMMBbIE (PU3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl U CXEMAaTUYHbIE PUCYHKU H3YUYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX TPOIECCOB TIpHU
pelIeHny yueOHO-TIPaKTHIECKHX 3a7ad;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUUYECKOTO
UCIOJIb30BaHusl (DU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHWH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUS 3I0POBbsI W COOJIOJEHUS HOPM DJKOJOTHYECKOTO TIOBEICHHUS B
OKPYIKAIOIIEN CPELE;

OCYIIECTBJISATH OTOOP UCTOUYHUKOB MHGOPMAITHN (PU3UIECKOTO CONECPKAHUS B
HNuTepHere, camMoCTOSTENbHO (HOPMYIHPYs TOMCKOBBIM 3ampoc, Ha OCHOBE
UMEIOLINXCA 3HAHUM M TMyTEM CpPaBHEHUS Pa3jIMYHBIX HCTOYHUKOB BBIICIATH
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uHOpMAIMIO, KOTOpasi SIBISETCS MPOTUBOPEYMBOM WU  MOXKET  OBITh
HEJIOCTOBEPHOM;

WCITOJIB30BaTh TP BBIMOTHEHUM YUYEOHBIX 3aJaHUi HAyYHO-TIOMYJIIPHYIO
JUTEPATYPy (PU3NYECKOro CoAeprKaHUs, CIPaBOUYHbIE MaTEpHalbl, PECYpPChl CETU
WNuTtepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
uH(OpPMAIUHU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC KpaTKHE MUCHMEHHBIE W YCTHBIE COOOIICHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(MOpMAIUU (HU3HUUECKOTO COJEpKaHMs, B TOM YHUCIE
nyOJMYHO JieNlaTh KpaTKHUe COOOIIEHHS] O Pe3ysibTaTax MPOEKTOB WM YUYEOHBIX
UCCIICOBAHNM, MPU STOM TPaMOTHO HCHOJIb30BaTh WM3YyYEHHBI MOHATUHWHBIN
anmnapar Kypca (pU3MKH, COMPOBOXKIATh BHICTYILJICHUE MPE3EHTAILIUEH;

IPU  BBINOJHEHUM YUYEOHBIX TIPOCKTOB M HCCJIEAOBAHUN pacHpeeiaTh
00s3aHHOCTH B TPYMIE B COOTBETCTBUH C MOCTABJICHHBIMU 3a/ladyaMu, CJICIAUTH 3a
BBITIOJIHEHUEM TUTaHA JCHCTBUM, aJeKBaTHO OLIEHMBATh COOCTBEHHBIM BKJIAJ B
JESATENbHOCTh TPYIIBL, BBICTPANBATH KOMMYHUKATHBHOE B3aUMO/ICHCTBHE,
YUYUTHIBasi MHEHUE OKPYKAIOIIHX.

K koHiy oOydeHus ¢ 8 knacce mpenMeTHbIe pe3yJbTaThl Ha YriayOJECHHOM
YPOBHE JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUM:

UCIIOJIB30BaTh MOHATHA (Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJIEKYJI, arperatHble COCTOSIHHUSI BELIECTBA, KPUCTAUINYECKHUE U
amop(HBIe Tena, HACBIIIEHHBI W HEHACHIIICHHBIA Map, CHOCOObl M3MEHEHUS
BHYTPEHHEW DJHEPIrUM, OJJEMEHTAPHBIA JJIEKTPUYECKUN 3apsl, IPOBOJHUKH,
MOJYIPOBOAHUKH, TUAJIEKTPUKHA, ICTOYHUKU MOCTOSTHHOTO TOKA, SJIEKTPUUYECKOE U
MarHuTHOE MOJIs, ONTHYECKas CHUCTeMa) M CHUMBOJIMUYECKUM S3bIK (DU3UKU TpHU
pEIIeHNH YYEOHBIX U MPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIUpeHHe (CKaTue), TEIIOBOe
PaBHOBECHE, MOBEPXHOCTHOE HATSXKEHUE, CMAUYMBAHHE, KAITWUIAPHBIC SIBICHUS,
UCIIApEHHUE, KOHJICHCAIMS, IUIABJICHUE, KPUCTAIIM3AIUs, KUIICHHUE, CIIOCOObI
Teronepeaadyu (TErmIonpOBOIHOCTb, KOHBEKIIUS, U3yUYCHHE), TEIJIOBBIE TTOTEPH,
AIEKTPU3ALMS TEJ, B3aUMOJCHCTBUE 3apsA0B, NEUCTBUS JJICKTPUUYECKOIO TOKA,
KOPOTKO€E 3aMbIKaHHE, B3aUMOJICMCTBUE MAarHUTOB, JEMCTBUE MAarHUTHOT'O MOJIS Ha
MPOBOJAHUK C TOKOM) IO OMUCAHUIO WX XapaKTEPHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacmo3HaBaTh  MPOSIBICHWE  WM3YYEHHBIX  (PU3UYECKUX  SBJICHUA B
OKpyXatomeM wmupe (B TOM 4uwcie (GU3HYECKUE SBJICHHUS B TPHUPOJE:
ITIOBEPXHOCTHBIE U KANWJUISIPHBIC SIBIICHUS B MPUPOJE, KPUCTAUIBI B HPHUPOJE,
u3znydyenre CoJHIIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bl, 0Opa3oBaHUE POCHI,
TyMaHa, WHEs, CHEera, JJICKTPUYECKHE SBJIEHUS B arMmocdepe, SIEKTPUUECTBO
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KUBBIX OPTaHU3MOB, MAarHUTHOE T0Jie 3eMid, Apeiid MOII0COB, POJIb MAarHUTHOTO
noyis JUisl KU3HM Ha 3emMjie, MOJSIPHOE CHSHHUE), IpPU 3TOM MEPEBOAMTH
INPaKTUYECKYI0 3aJadyy B Y4YeOHYI0, BBIIEHATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKky) GU3NYECKUX SIBICHU;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
dusznyeckue BENUYMHBI (TeMmrepaTypa, BHYTPEHHSSI SHEPrus, KOJHMYECTBO
TEIUIOThI, paboTa Tra3a, yJelbHas TEIJIOEMKOCTh BEIIECTBA, YJENbHAs TEIIoTa
IUIaBJICHUS, YJelbHas TeIuioTa NmapooOpa3oBaHMs, yJeidbHas TEIUIOTa CropaHus
TOTUIMBA, KOA(DPUIIMEHT MOJE3HOTO ICUCTBUS TEIJIOBOM MaIllMHBI, OTHOCUTEIbHAS
BJI&KHOCTh  BO3[yXa, OJEKTPUYECKUN 3apsll, CHJIAa TOKa, DIJIEKTPUYECKOE
HaIpsUKEHWE, CONPOTHBIIEHUE MpoBOoAHMKA, J/IC B menm IOCTOSHHOIO TOKa,
ANEKTPUYECKOE VYAEIbHOE COMPOTUBJICHUE BEIIECTBA, padOoTa W MOIIHOCTh
3JIEKTPUYECKOTO TOKA), IPU ONMMCAHUU MPABUIBHO TPAKTOBATh (GU3UYECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €IMHUIBl (U3NYECKUX BEIUYHUH,
HaXOJUTh (OPMYJIbl, CBSA3BIBAIOUIME JTAaHHYIO (PU3MUECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yUYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UICITOJIb3YSI OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEIIECTBAa, YpaBHEHUE TEIUIOBOro OayiaHca, 3aKOH COXPAHEHUS 3JIEKTPUUECKOIO
3apsana, 3akoH KynoHa, NpUHUMI CYNEpPHO3ULIMH 3JIEKTPUUYECKUX TMOJeH, 3aKOH
Oma miist yuyactka uenu, npaBuiia Kupxroda, 3akon OMa a1t TOJTHOM 1IeTH, 3aKOH
Jxoyns-JIeHna, 3aKOH COXPaHEHMsI 3HEPIUM, IPU 3TOM pas3iudaTh CIOBECHYIO
(GOopMyJIMPOBKY 3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKHE MOJENIU PEalbHbIX OOBEKTOB, MPOLIECCOB U
SBJICHUM, BBIJACNATH IMPU HTOM CYUIECTBEHHbIE M BTOPOCTEIICHHbIE CBOMCTBA
00BEKTOB, MPOIIECCOB, ABJICHUMN, MPUMEHATh (PU3NUECKHE MOJICTU JIJIsl OOBSICHEHUS
(u3HYECKUX MPOLIECCOB U pEIIeHUs yUeOHBIX 3a/1a4;

OOBSCHATH PU3NYECKHUE SIBICHUS, ITPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPHUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAueCTBEHHbIE 337aud, B TOM YHCIE TPEOYIOIIME YHMCIEHHOTO OLIEHUBaHUS
XapaKTEPHBIX 3HAYCHUU (PU3MUYECKHUX BEJIMYHWH, [P 3TOM BBIOMPATH aJIeKBATHYIO
(bu3NYECKYI0 MOJEIb, BBIABISATH MPUUMHHO-CIICICTBEHHBIC CBSI3U M BHICTPAaUBaTh
JOTUYECKYI0 LEMOYKY PAaCCyXIEHHM C ONOpOM Ha HU3YyYEHHBIE CBOMCTBA
bu3nuecKux SBICHUM, (PU3nUecKrue 3aKOHbI, 3aKOHOMEPHOCTH U MO/IENH;

YBEPEHHO pelaTh pacy€THble 3afaud (¢ onmopod Ha 2—3 ypaBHEHHs) IO
M3y4aeMbIM TeMaM Kypca (Pu3uKH, BHIOMpas aJeKBaTHYIO (PU3NYECKYIO MOJECIb, C
UCIIOJIb30BaHUEM 3aKOHOB M (POpMYJI, CBS3BIBAIOIIUX (PU3UUECKHE BEINYHUHBI,
3aMMCBIBATh KPATKOE YCJIOBUE M Ppa3BEPHYTOE PEIICHUE 3a/1ayd, BBISBIATH
HEJIOCTAIOIINE MJIM U30BITOUHBIE JIaHHBIE, 0OOCHOBBIBATH BHIOOP METOAA PEIICHUS
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3aJauM, WCMOJb30BaTh CIPABOYHbIE JaHHbIC, TNPUMEHSATh METOABl AaHaIn3a
pa3MepHOCTEH, UCTIONIB30BaTh rpapUuecKre METObl PELICHHs 3a/1ad, TPOBOJAUTH
MaTeMaTHYeCKUe TMpeoOpa3oBaHus U PAcu€Thl, OICHUBATh PEATUCTUYHOCTH
IOJ[yYEHHOI0 3HA4Y€HUs (U3MUECKON BEIMYUHBI U ONPEAENATh Pa3MEPHOCTh
(¢u3nYECKON BETMYHNHBI, IOTYYEHHON NPU PEILIEHUH 331a4U;

pacmo3HaBaTh MpoOJEeMBbl, KOTOPHIE MOXHO pPEIIUTh MPH  MOMOIIU
buznyecKux METOAOB, W TpeajaraTh OPUECHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONKMCAaHUU  UCCIEJOBAHMSI  paclo3HaBaTh  IIPOBEPSAEMOE  MPEANOIOKEHHUE
(runotesy), MHTEPIPETUPOBATH NOJYUYEHHBINA PE3YJIbTAT;

IPOBOJAUTD OMBITHI [0 HAOIIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHHS, 3aBUCHUMOCTH HAaBJICHUS BO3IyXa OT €ro
00béMa W TemmepaTyphl, CKOPOCTH IIpollecca OCThIBaHHMSA (HArpeBaHUs) MpH
U3IYyYEeHUH OT I[BE€Ta M3JIydarollel (MOTJIOMIAoei) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPATyphbl >KUIKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALMS TeNl M B3aMMOJCHCTBHE AIIEKTPUUECKUX 3apsiioB, B3aUMOJICHCTBUE
MOCTOSTHHBIX MAarHUTOB, BU3YyalU3allisl MArHUTHBIX TIOJIEH TOCTOSTHHBIX MAarHUTOB,
JEHCTBUSI MarHUTHOTO TIOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSIHHOIO TOKA): (OPMYJIMPOBATH MPOBEPSEMOE
OpeanoyiokeHne  (TUIMOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaXx  HaONIOJCHUH,
CaMOCTOATENIbHO COOMPATh YCTAHOBKY W3 M30BITOYHOIO Habopa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEJITUUYHUH
(TemmepaTypa, OTHOCHUTENbHAsl BJIAXKHOCTb BO3/yXa, CUja TOKAa, HaIpsLKEHUE,
yAenbHas TEIUIOEMKOCTh BEIECTBA, COMNPOTHBIICHHWE MPOBOJHUKA, paboTa Hu
MOIIIHOCTh JJIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEeHUs, (UKCHUPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTH 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MOMOILIBIO YCPEIHEHUS
pe3yJIbTaTOB CEPUH U3MEPEHUHN U OLIEHUBATh MOIPEUTHOCTh U3MEPEHMUIA;

POBOUTH IKCIIEPUMEHTAIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHWs WITU
OXJTKICHHMSI, UCCIICIOBAHUE SIBJICHUS TEIUI000MeHa P CMEITMBAaHUH XOJIOJIHOMN U
ropsiueid  BOABI, 3aBUCHUMOCTb COIPOTUBJICHHUS TMPOBOJHUKA OT €ro JJIUHBI,
IUIOIIA/IA  TONEPEYHOTO0 CEYEHHsS M YAEJIbHOTO CONPOTHUBICHHUS BEIECTBA
MIPOBO/IHHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
IPOBOJHUKE, MCCIEIOBAHUE IOCIIEI0BATENIBHOTO U MAPAJJIEIIBHOIO COEIMHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeleM (QOpMYyJIUpOBaTh 3aJadyy W THUIOTE3Y
UCCIJIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYI0 YCTAHOBKY C HCIIOJIb30BAHUEM HWHCTPYKILIHUH,
IPEJCTaBIISTh MOJTYYEHHbIE 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJAE TAOJIUL U
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rpaukoB, OLEHUBATh MOTPEIIHOCTH, JeJaTb BBIBOJABI IO pe3yibTaTraM
UCCJIEI0BAHNUS;

coOmoaaTh mpaBuia 0Oe30macHOro Tpylaa mnpu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh MPUHIIUIBI JEHCTBUSI U3yUYCHHBIX MPUOOPOB, TEXHUUYECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IPOIECCOB C OMOpPOM Ha WX omnucaHus (B TOM
YHUCJe: CHUCTEMa OTOIUIEHUS IOMOB, TMTPOMETp, MapoBas TypOHWHA, aMIIEpMETP,
BOJIbTMETP, CUETYUK DJIEKTPUUECKON DHEPIUH, JIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  3JEKTPONpUOOpbl  (MIPUMEpPHI), MPEJOXPAHUTEIM U HX
NpUMEHEHUEe B OBITY U TEXHUKE, NPUMEHEHUE IMOCTOSIHHBIX MArHUTOB,
AIIEKTPOMArHUTOB, AJIEKTPOJBUTATENb MOCTOSIHHOTO TOKA), UCHOJIb3Yysl 3HAHUS O
CBOMCTBaxX (PHU3MYECKUX SABJICHHUM, HEOOXOIUMbIE (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacno3HaBaTb IIPOCTBIE TEXHUYECKHWE YCTPOWCTBA H  HU3MEPUTEIbHBIC
npuOOpsl MO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC,  IMCHUXPOMETpP, TUIPOMETP, JIBUraTtelb BHYTPEHHErO  CropaHus,
ANEKTPOCKOI,  pPEOCTaT), COCTABJIATh CXEMbl DJJIEKTPUYECKHX Lener ¢
IIOCJIEIOBAaTEIbHBIM W NApAJUICIBHBIM COEIMHEHHEM 3JIEMEHTOB, pasinyas
YCIIOBHBIE 00O3HAUEHUS IEMEHTOB AJIEKTPUUYECKUX LIETIEH, UCIIOJIb30BATh CXEMbI
U CXEMaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTEIbHBIX
IpUOOPOB M TEXHOJOTMYECKUX MPOLECCOB MPHU PEIICHUH YYEOHO-IPAKTHUYECKHUX
3a/ay;

OPUBOJUTH MPUMEPHI (HAXOAUTHh MH(POPMALIMIO O MPUMEPaAxX) MPAKTUUIECKOTO
UCIOJIb30BaHUs (PU3MUECKUX 3HAHUNM B MOBCEJHEBHOW JKU3HU JUIsl oOecredeHus
0e30MacHOCTH MPHU OOpaIllEHUU C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUs! 370pOBbS U COOJNIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKPYIKaIOIIEH CpeE;

OCYILECTBIATH MOUCK UH(pOpMau pu3ndeckoro cojaepxkanus B HTepHere,
CaMOCTOATENBbHO (OPMYJIHMPYsT TMOMCKOBBIM 3ampoc, HAa OCHOBE MMEHOIIUXCS
3HAHUM M CpPaBHEHHUS JOMOJHUTEIBHBIX HCTOYHUKOB BBIIEIATH MH(MOpPMAIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUMBON MU MOKET OBITh HETOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJISIPHYIO
JauTepaTypy (pU3MUecKoro coaep)kaHus, CIPaBOYHBbIE MaTepUaibl, PECypChl CETH
WNuTtepHeT, BianeTb nNpuéMamMu KOHCHEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NUCHMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
00001mast nHGOPMAITHIO U3 HECKOIBKUX UCTOYHUKOB (PU3MUECKOTO CONEpKAHUS, B
TOM  4YHClieé MyONUYHO  MPEACTaBIATh  PEe3yJNbTaThl  NPOEKTHOM  WiH
UCCJIEI0BATENbCKON JEATEIbHOCTH, ITPU 3TOM I'PAMOTHO MCMOIb30BATh U3yUECHHbIN
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MOHATUUHBIA ~ ammapar  Kypca  (U3UKHA, CONPOBOXAATh  BBICTYILICHUE
MPE3CHTAIUEN;

IIPY BBITIOJTHCHUH yY9E€OHBIX MPOEKTOB W HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenenarb O0O0S3aHHOCTH B TpPYIINE B COOTBETCTBUU C IOCTaBJICHHBIMU
3ala4aMu, CJIEAUTH 3a BBIIOJHEHUEM IUJIaHA JIEUCTBUU U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JACATCIBHOCTH TPYIIIHI,
BBICTPAMBATh KOMMYHUKATHBHOE B3aUMOJACHUCTBUE, IPOSBIISIL TOTOBHOCTH
paspeniath KOH(MIUKTHI.

K konny oOydenusi ¢ 9 knacce mnpenMeTHbIE pe3yJbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMHUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

UCIIOJIb30BaTh MOHATHS (CUCTEMa OTCUETa, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUSI, HEBECOMOCTb U NEPETPY3KH, LIEHTP TSHKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, WH(pPa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIC BOJHBI, PEHTIC€HOBCKOE
U3Ty4YeHHe, MIKajla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JATbHO30PKOCTh, CIIEKTPHI MCITyCKaHUSl M TMOTJOomIeHus, anbda-, 6eta- U ramma-
U3Ty4EHUs, U30TOINB, SiAEpHAs U TEPMOsACpHAsl YHEPreTUKa) U CUMBOJIMYECKUI
S3BIK (PU3UKHU TIPU PEIICHUU YUEOHBIX U IPAKTUYECKUX 337124,

YBEPEHHO  pa3nuyaTh SBICHUS  (paBHOMEpPHOE W  HEPaBHOMEPHOE
NpSIMOJIMHEMHOE JIBIDKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHUE,
cBOOO/IHOE TMaJIeHUue TeJ, JBWKEHUE IO OKPYXHOCTH, B3aUMOJEHUCTBUE Tel,
paBHOBECHE MaTepUalIbHOM TOUKH, PEAKTUBHOE JABH)KEHHE, HEBECOMOCTb,
Kose0aTesIbHOE  JIBWKEHUE (FapMOHHMYECKHME, 3aTyXalolllue, BbIHYKJICHHbIC
KOJIeOaHMsI), PE30HAHC, BOJIHOBOE JBW)XEHHE (PaclHpOCTpaHEHUE M OTpaKeHHe
3ByKa, uHTepdepeHuus u qudpakiys BOJIH), NPIMOJUHEHMHOE pacrpoCTpaHEHUE,
OTpaXEHHWE M TMPEIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTpa)KCHHE CBETa,
pa3joxeHue Oeloro cBeTa B CIEKTP U CIOKEHHUE CHEKTPAJIbHBIX IIBETOB,
€CTECTBCHHAs  PaJMOaKTUBHOCTh, BO3HUKHOBEHHE JIMHEWYATOrOo  CIEKTpa
U3IyYeHHUs]) TIO0 OMHCAHHWIO WX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JIEMOHCTPHUPYIOIINX JaHHOE (PU3UIECKOE SBICHHUCE,

pacmo3HaBaTh  MPOSIBICHWE  WM3YYEHHBIX  (PU3UYECKUX  SBJICHUA B
OKpy’KaroleM Mupe (B TOM yHciie (pU3nUecKue SBJICHHs B MPUPOJAE: MPUIUBBI U
OTJIUBBI, NBMKEeHHE TUIaHeT CONIHEYHOW CHUCTEMBI, PEAKTUBHOE JIBIKEHHUE JKUBBIX
OpPTraHMW3MOB, BOCTIPUSITUE 3BYKOB JXHUBOTHBIMH, 3€MIIETPSCEHHE, CEHCMUYECKHE
BOJIHBI, IIyHaMH, 3X0, IIBETa TeJl, ONTHYECKUE SABJICHUS B MPUPOJE, OMOIOrHYECKOe
JeiCTBUE BUIAMMOIO, YIbTPAa(UOIETOBOTO M PEHTTEHOBCKOTO H3JIyUYCHHIH,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJAHOAKTUBHOE
U3IyYeHUE TPUPOTHBIX MHUHEPAJIOB JCWCTBHE PAJAMOAKTUBHBIX H3IIy4YeHUH Ha
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OpPraHM3M 4YeJOBEKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITh CYIIECTBEHHBIE CBOMCTBRA (MPU3HAKH) (PU3UUECKUX SBJICHUM;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TEN W (U3UYECKUE SIBICHUS, UCIOIB3YS
busznueckue BENMYMHBI (CpEIHSIE W  MTHOBEHHAas CKOPOCTh Tella IIpH
HEPaBHOMEPHOM JIBIJKEHHMH, YCKOpPEHHUE, TMepeMelIeHHEe MPU PaBHOYCKOPEHHOM
OPSIMOJIMHEMHOM  JIBIDKEHHM,  yIJOBas  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpEHUE, CHJIa TPEHHsI, CUJIa YIIPYTOCTH, CUJia TSHKECTH, YCKOPEHUE CBOOOTHOTO
najIeHus!, BEC Tella, LIEHTP TSHKECTU TBEPJOTO Teja, UMITYJIbC TeJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbI, MEXaHUYEeCKasi paboTa U MOUTHOCTb, IOTEHIIMAJIbHAS YHEPTUsl TeNa,
MOJIHSITOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHI[MATbHAS YHEPTHUS CKATOU MPY>KUHBI,
KMHETHYECKasi JHEpPrus, IMOJIHAs MEXaHW4YecKas DSHeprusi, MepHoJ M YacToTa
KOJIeOaHMI, Mepruol MaTEMATHYECKOTO U MPYKUHHOTO MASITHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTENIb IPEIOMIICHUS
Cpelpl), TMpH ONHMCAHWU MPABUIBHO TPAKTOBaTh  (PU3MUECKHM  CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs M €IUHULBI (PU3NYECKUX BEIUYMH,
HaXOJUThb (OPMYJIbl, CBSA3BIBAIOLIME JAHHYIO (PU3MYECKYIO BEIMYHUHY C JPYTUMU
BEJIMYMHAMU, CTPOUTH Ipa)Ku U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;

XapaKkTepu30BaTh CBOMCTBA Ted, (U3UYECKUE SIBICHHUS M  IPOLECCHI,
UCITOJIb3Ysl 3AKOH COXPAHEHUsSl SHEPIHM, 3aKOH BCEMHUPHOTO TATOTEHHMSI, IPUHIIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHbl HbioTOHA,
3aKOH COXpAaHEHUs MMIYJIbCa, TEOPEMY O KHHETHYECKOH sHepruu, 3akoH ['yka,
3aKOH bepHynam, 3aKOHBI OTpa)K€HUS U TNPEIOMIICHUS CBETa, POpPMYJTy TOHKOMH
JIMH3BI, TUIAHETAPHYIO MOJEIIb aTOMa, HYKJIOHHYIO MOJEIb aTOMHOTIO S1/Ipa, 3aKOHbI
COXpaHEHMs 3apsA0BOI0 M MAaCCOBOI'0 YHMCEN IPH SAEPHBIX PEAKLUAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIIMPOBKY 3aKOHA U €r0 MATEMATHYECKOE BHIPAXKECHHUE;

CTPOUTH (PU3UYECKUE MOJAENU pealbHbIX OOBEKTOB, MPOLIECCOB U SIBICHHIA,
BBIIETISITh IIPU 3TOM CYUIECTBEHHbIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH s OOBSICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIICHUs YUEOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SBJICHMS, MPOIIECChl U CBOMCTBA TE€J, B TOM YHUCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCIE TpeOyIoUle YHUCICHHOTO OLEHUBAHUS
XapaKTEepHBIX 3HAYCHUHN (U3NYECKUX BEJIUYUH, IPU 3TOM BBIOMPATH aJI€KBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUUMHHO-CIEICTBEHHBIE CBA3M U BBICTPAUBATh
JIOTUYECKYIO WENOYKY pacCykAeHUH u3 2—3 mIaroB ¢ ONOpOil Ha HU3y4YEHHbIE
CBOMCTBA (PU3MUECKUX SIBJICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO pelaTh pacy€THHIE 3a7jaud M0 M3yYaeMbIM TeMaM Kypca (pU3UKH,
BbIOMpas aJeKBaTHYIO (PU3NYECKYI0 MOJEeNb, C HCIOJb30BaHUEM 3aKOHOB U
bopmyI, CBA3BIBAIONINX (PU3NYECKHUE BEIIUYMHBI, 3aMIUCHIBATH KPATKOE YCIOBHE U
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pa3BEPHYTOE pEIICHHWE 3a7adyd, BBIBIATH HENOCTAIONINE WIA HW30BITOYHBIC
JaHHBIE, OOOCHOBBIBATH BBIOOp METOJA pEIICHUS 3aJadd, WCIO0Ib30BaTh
CIIPAaBOYHBIC JaHHBIC, MPUMEHSATH METOJbI aHAIM3a Pa3MEPHOCTEH, MCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3ajad, MPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHus U Pacy€Thbl, OLIEHUBATh PEATUCTUYHOCTD MOJIYYEHHOTO 3HAYCHUS
(GU3UYECKOW BEIMYUHBI U OMNPENCTATh Pa3MEPHOCTh (PH3NYCCKON BEITMYHHEI,
MIOJTyYCHHOU TP PEIICHUH 33]1a4H;

pacno3HaBaTh MPOOJEMBbI, KOTOPHIE MOXHO pEUIUTh TMpU  [OMOIIU
bu3MYecKuX METOJIOB, M MpeajiaraTb OPUEHTUPOBOYHBIM CHOCOO pellieHus, B
OMMMCAHUM  UCCJENOBAHMS  paclo3HaBaTh  MPOBEPSEMOE  MPEIIOJI0KECHHE
(ruroTe3y), OIICHWBATh MPABUIBLHOCTh IIOPSAKA TPOBEACHHUS HCCICIOBAHUS,
WHTEPIPETUPOBATH TIOJYICHHBIN PE3yJIbTAT;

MPOBOJIUTH OMBITHI MO HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (HU3MIECKUX
CBOMCTB Ten (M3ydyeHHe BTOporo 3akoHa HbroTOHa, 3aKOHA COXpaHEHMs YHEPTUH,
3aKOHA COXPaHEHHUS HWMITYJIbCa, JCUCTBHE 3aKOHA bepHYIM M BO3HUKHOBEHHUE
MOABEMHON CHJIBI KpBUIA, 3aBUCUMOCTHh I€pHUOAa KOJICOAHWUH TPYKUHHOTO
MasTHHKAa OT MAacChl Tpy3a M KECTKOCTH TPYXKUHBI W HE3aBUCUMOCTH OT
aMIUTUTYJbl MaJIbIX KOJeOaHWi, TMPsSMOJIMHEHHOE pacnpoCTpaHEHUE CBETa,
pasiiokeHue 0eoro CBeTa B CIEKTP, U3YUCHUE CBOMCTB M300paKeHUsI B TUIOCKOM
3epKajie U CBOMCTB M300paKeHUS MpeIMeTa B coOMparolel JIMH3e, HaOII0eHre
CIUTONTHBIX M JIMHEHYATHIX CIIEKTPOB U3IydeHHs): (HOPMYJIUPOBATh MPOBEPIEMOE
npeanoyioxkeHue  (TMIoTe3y) O  BO3MOXHBIX — pe3yjibTaTax  HaOIOJACHUH,
CaMOCTOATENILHO COOMpPATh YCTAaHOBKY W3 M30BITOYHOTO Habopa 00OpyaOBaHWS,
OIMKCHIBATH XOJI OTBITA U (DOPMYJIUPOBATH BHIBOJIBI;

MPOBOJUTh TIPH HEOOXOAMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHUH, OINpEeaeIIss
CpelHee 3HAYCHUE W3MEPSIEMOM BEIMYMHBI H  ONPEACHsIs  IOTPEUTHOCTh
pE3ynbTaTOB TMPSIMBIX H3MEPEHUI, OOOCHOBBIBATH BBIOOpP CIOCOOA M3MEpPEHUs
(M3MepUTENHHOTO MPUOOpa);

MIPOBOJIUTH KOCBEHHBIC U3MEPECHUS (PM3UUECCKUX BETUINH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Tejla TpU PaBHOYCKOPEHHOM JABM)KCHUH, YCKOPEHHE CBOOOHOTO
najeHusl, KECTKOCTb  MPYXKHUHBI, KOIDPUIIMECHT TPEHHS  CKOJBKCHUS,
MEXaHMUYeCKas paboTa H  MOIMHOCTh, dYacToTa H IEpHOJ  KojJcOaHUM
MaTeMaTUYeCKOr0 W  TPYKHHHOTO  MAasTHUKOB, (OKYCHOE  pacCTosHUE
coOuparomied JUH3bI W €€ ONTUYeCKas CHila, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAHUEM aHAJIOTOBBIX W LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/JIa U3MEpPEHHUs, TUIAHUPOBATh M3MEPEHUs, CaMOCTOSTEIHHO COOUpaTh
DKCIIEPUMEHTAJIbHYI0 ~ YCTAHOBKY,  BBIYHCISATH  3HAYEHWE  BEIUYUHBI U
aHAIM3UPOBATh TOJYYEHHBIE PE3YIbTAThl, OLEHUBAS IMOTPEITHOCTh PE3YyIhTAaTOB
KOCBEHHBIX U3MEPEHUM;
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IPOBOJNUTH HKCIEPUMEHTAJIbHBIE MCCIEAOBAHUS 3aBHCHUMOCTEH (PU3MUECKHUX
BEJIMYMH (3aBUCUMOCTb MYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JBHKE€HUU O€3
HAaYaJIbHOW CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHUS CKOJIBKEHHSI OT CHIIbI
HOPMAJILHOTO JaBJICHUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOTOo MasiTHUKA OT
JUIMHBl HUTH, OIpPEJCICHHE YCKOPEHUsI CBOOOJHOTO NaJeHUs, HCCIeI0BaHUE
W3MEHEHUS BEJIMYMHBI M HAIMpaBJICHUS WHAYKIMOHHOIO TOKAa, 3aBHCHUMOCTH yTJia
OTpaXEHUsI CBETa OT yria MaJeHus, yria NpeJoOMJIEHUS OT YyIyia MaJeHHs
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE DOSHEPrMM YACTHUIIBI I10
TOpMO3HOMY TyTH (110 oTorpadusM)): COBMECTHO C yUHUTeIeM (PopMyIupoBaTh
3a/layy M TUIIOTE3y UCCIEeI0OBAHUS, CAMOCTOSITENIBHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOATENILHO COOMpATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEACTABISATH
MOJIyYEHHbIE 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TaOMUI U TpaduKoB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOBI MO pE3yJIbTaTaM UCCIIeI0BAHNUS;

coOmoaTk npaBuia 0Oe30macHOro Tpyjaa npu paboTe ¢ JabOpaTOpHBIM
o0opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBEI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJIOTMYECKHUX IPOIIECCOB C OMOPOM Ha WX omucaHus (B TOM
qHUCJIEe: CHUIAOMETP, HNATUYMKU II0JIOKEHHUs, PACCTOSHUA M YCKOPEHMS, pakera,
9XO0JIOT, OYKH, HEpPUCKOIN, ¢oToanmapaT, MHUKPOCKOI, TEJIECKOI, ONTHYECKHUE
CBETOBOJIbI, CHEKTPOCKOMN, JO3UMETP, Kamepa BuibcoHa), UCHOJNIb3ysl 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUN U HEOOXOIMMbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBl M CXEMAaTHYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUYECKUX IPOLECCOB IpHU
pelIieHnr Yy4eOHO-TIPAaKTUYECKUX 3ajjady, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
M300paKEHUM B TUIOCKOM 3€pKajie M COOUparonieit JINH3E,

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMH W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM SKOJOTUYECKOrO TOBEACHHUS B
OKPYIKAIOIIEN CPELE;

OCYUIECTBJIAThH MOUCK MH(popManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENIHO (OPMYJIUPYS TOMCKOBBIN 3allpoc, HaXOIUTh MYTH OIpeIeIeHHs
JIOCTOBEPHOCTH TOJIYYEHHON HMH(OpMAlMM HAa OCHOBE MMEIOIIMXCS 3HAHUM u
JOTIOJTHUTEBHBIX UCTOYHUKOB;

UCIIOJIb30BaTh NPHU BBINOTHEHUH YYEOHBIX 33JaHUN HAyYHO-TOMYJISAPHYIO
aUTepaTypy (pu3MUecKkoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CETH
WNuTtepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MPeoOpa3oBaHUS
uH(OpPMAITUU U3 OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
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CO3/1aBaTb COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uHGOpPMAIIMU U3 HECKOJIbKUX MCTOYHHKOB (PU3MUECKOTO COACpKaHUS, MyOINYHO
MPEICTaBISITh PE3yIbTAaThl MPOSKTHOW MM MCCIEA0BATEIbCKON NEATEIBHOCTH MPU
3TOM TPaMOTHO HCIOJb30BaTh W3yUEHHBIH MOHATUHHBIA ammapar U3y4yaeMoro
pasgena (U3MKM M COMPOBOXKAATH BBICTYIUIEHHE TMpE3eHTalued ¢ y4ETom
0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/m Kontpoannbie | IIpakTuueckue
MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThbI
pecypchbl
Pa3nes 1. ®uszuka u e€ posib B NO3HAHUM OKPY/KAIOLIEro MHUpa
1.1 ®du3uka — HayKa 0 IpUpoJe 2
1.2 Ou3nyecKue BeITNINHbBI 4 3
1.3 EcTtecTBeHHO-Hay4YHBIN METO]] IO3HAHUS 2
Hroro no pasneny 8
Pa3nes 2. IlepBoHavyabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa
2.1 CrpoeHue BeliecTBa 2 1
JIBI>KEHME U B3aUMOJICHCTBHE YaCTHIL
2.2 4 2
BEIIeCTBA
2.3 ArperaTHble COCTOSIHUSI BEILIECTBA 1
Uroro no pazgeny 7
Paznen 3. /IBuskeHue U B3aUMOIeiCTBHE TeJl
3.1 MexaHn4ueckoe IBUKEHNE 10 2
3.2 Wueprus, Macca, TUIOTHOCTD 9 1
3.3 Cuna. Bunpe! cun 15
Hroro o pazneny 34

Pa3nen 4. /laBienue TBEPABIX TeJl, :KUAKOCTEH U ra3oB
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41 JHaBnenue. [lepenaya naBiaeHust TBEPABIMUA 5 5
' TeJaMH, JKUAKOCTAMH U razaMu
4.2 JlaBrieHHEe KUIKOCTH
4.3 ATMochepHoe 1aBiICHHE 1
44 Hel‘/’ICTBITI‘e JKUJIKOCTH M Ta3a Ha 12 3
MOTrpyXEHHOE B HUX TEJIO
Hroro mo pazneny 28
Paznen S. PaboTa 1 MOIIHOCTB. JHEPrust
5.1 PabGora 1 MomHOCTH
5.2 [IpocTeie MexaHU3MBI
5.3 MexaHudecKkas SHePTHs
Htoro no paznemny 19
Pa3nea 6. IloBTopuTte1bHO-000011a101M I MOAYJIb
6.1 [ToBTOpUTENBEHO-0000IIAIOIINN MOJTYIIb 6
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 23
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmenoBanue pa3aejioB U TeM uudpoBLIe
Ne n/m P Kontpoannbie | IlpakTuueckue (mupp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcsl
Paznen 1. TenioBble iBJIeHUA
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TernoBbIe MpoIECCH 33 1 6.5
Htoro no paznemny 39
Paznen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNeKTpUYECKHe 3apsapl. 3apsHKCHHBIC Tea 9 1
' Y UX B3aUMOJICHCTBUS
2.2 [TocTOSIHHBIN NEKTPUUYECKUI TOK 31 10
2.3 MarHuTHBIE IBICHUS 11
2.4 DNeKTpOMarHuTHasE WHIYKITUS 7
Hroro no paszneny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI01IM I MOYJIb
3.1 [ToBTOpHUTENTEHO-0000IIAFOIIHI MOTYJTh 5
Htoro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 22.5
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne n/m Kontpoannbie | IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Pa3nen 1. Mexanuyeckue siBJIeHUS
MexaHnnyeckoe JBUKEHHE U CIIOCOOBI ero
1.1 30 1 4
OMHCAHUS
1.2 B3aumoneiicTeue Ten 18
1.3 3aKOHBI COXPaHEHUS 15 1 2
Htoro no pazneny 63
Pazjnen 2. Mexanuyeckue KoJie0aHUA U BOJTHBI
2.1 Mexannueckre KoineOaHus 8 3.5
2.2 MexaHnyeckue BOJIHBL. 3BYK 10 3
Hroro mo pazneny 18
Pa3nen 3. DjieKTpOMArHUTHOE M0JIe U DJIEKTPOMATHUTHBIE BOJIHBI
31 DNEeKTPOMarHUTHOE TMOJE U 5
' AIIEKTPOMArHUTHBIC BOJIHBI
Htoro o pazneny 6
Pa3nen 4. CBeToBbIe SIBJICHUSA
4.1 3aKOHBI pacCPOCTPAHEHUS CBETA
4.2 JIuH3b! ¥ onTUYECKUE TPUOOPHI
4.3 Paznosxenue 6emoro cBeTa B CEKTP 1

38



Htoro mo pazneny 16
Pazgen S. KBanToBbIe siBJIeHUS
5.1 Hcnyckanue u MorIoneHrue CBeTa aTOMOM 1
5.2 CtpoeHue aTOMHOTO s1pa
5.3 SnepHble peakuuu
Htoro no paznemny 16
Pa3neu 6. [loBTopuTe1bHO-00001a101M I MOYJIb
6.1 Mexanuyeckue siBiIeHUs (TOBTOPUTEIBHO- 6 3
' 0000IIAKOIIHI MOJTYJIb)
6.2 TemoBsie siBIEHUS (TIOBTOPUTETHHO- 3
' 00001IaI0ITNIT MOYJIb)
6.3 DNEeKTPOMarHUTHBIE SIBICHUS 3 1
' (TTOBTOPUTETHHO-0000IIAOIINI MOTYJIb)
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- 1 1
' 0000IIAKOIII MOJTYJIb)
6.5 [ToBTOpHUTENHEHO-0000MIAIOIHI MOTYITH 4
Hroro no paszneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoxa Kontpoasnbie | IlpakTnyeckue
n/n Bcero u3ydeHnusi | odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
1 ®du3uka — HayKa o npupoze. SABnenus 1
MIPUPOJIBI
2 Ou3nyecKue sIBICHUS 1
duznyeckue BeIMYUHbL. Pa3MepHOCTS.
3 ®dusnveckue npudopsl. [lorpentHoctu npu 1
MPSIMBIX U3MEPEHUAX
Ypok-uccnenosanue "M3mepenue
4 JMHENHBIX pa3MEPOB TEJ U IPOMEKYTKOB 1 1
BpEMEHU"
5 JlabopaTtopHast pabota "M3mepenne o0bEmMa 1 1
JKUJKOCTH U TBEpAOro Tena'
6 JlaGopaTtopHast pabota "Onpeznenenue 1 1
pa3mepoB MajbIxX Ted. Metos psiioB”
7 Mertonbl HaydHOTO TI03HaHUs. OnucaHue 1
(UBUYECKUX SIBJICHUH C ITOMOIIBIO0 MOJICIICH
Ypok-uccnenosanue "[IpoBepka rumnoTes3s:
8 JMAIBHOCTH MOJETA MIapUKa, MyIIEHHOTO 1 1
TOPU30HTANILHO, TEM O0JIbIlIEe, YeM OOoJbIle
BBICOTA ITyCcKa"
9 Crpoenue BemiectBa. ONbITHI, 1
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JOKa3bIBAIOIHNE NUCKPETHOC CTPOCHUE
BE€IICCTBA

10

JlaboparopHas pabota "OrneHka guamerpa
aToMa METOJIOM PSI0B (C HCIOJIb30BAaHHEM

dotorpaduii)"

11

Ypok-uccnenosanue "Habmonenue
TEIUIOBOTO paciIMpeHus ra3oB. OMBITH IO
0OHApYKEHUIO JEHCTBUSI CHUJT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

JBmwxenue yactun Bemectsa. Jnddysus.
bpoyHOBCKOE IBHKEHUE

13

VYpoxk-uccnenosanue "Halmronenue u
00BbsICHEHHE OPOYHOBCKOTO JIBUKEHUS U

b dy3un"

14

B3aHMOHCﬁCTBHe qacTul BCIICCTBA:
IMPUTAKCHUEC U OTTAJIKMBAHHEC

15

ArperaTHLIe COCTOSAAHHA BCIICCTBA.
OcoOeHHOCTH arperaTHbIX COCTOSIHUM BOJIBI

16

Mexannueckoe asuxenue. 11yTs,
TPAeKTOPHs, IIEPEMEILEHUE

17

PaBHOMEpHOE U HEPABHOMEPHOE JBUKEHUE.
CxopocTh

18

HaxoxaeHne CKopocTH, IyTH U BPEMEHU
TP PAaBHOMEPHOM IIPSIMOJINHEMHOM
JBHKEHUH

19

JlaGopatopHas pabota "OnpezneneHue
CKOpPOCTH PaBHOMEPHOTO JIBHKEHUA"
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['paduku npsSAMOITUHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

91 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"

JlaboparopHas pabota "Onpenenenue

22 CpeaHel CKOPOCTH CKOJIBKEHUs OpycKa M
[IapyuKa 1Mo HaKJIOHHOM TUIOCKOCTH"

93 OTHOCUTENBHOCTH IBMKEHHS. CII0KEeHHE
CKOpOCTEM MPH NapaJIETbHOM JIBUKEHUN
[Tomrydenue u ananus rpadukoB

24 3aBHCHMOCTH ITyTH ¥ CKOPOCTHU JABM)KCHUS
OT BpEeMEHH
Pemenune rpaduueckux 3amay mno teme

25 "Mexanuka. PaBHOMEpHOE pSAMOIMHENHOE
IBHKeHHne"

26 SIBnenue nHepuuu. 3aKOH UHEPLUU
B3aumoelicTBre TN Kak MpUYMHA

97 M3MEHEHUsI CKOpocTH. Macca Tena Kak Mepa
WHEPTHOCTH TeJia TIPH MOCTYMaTeIbHOM
JBUKCHUH

28 VYpoxk-uccnenosanue "CpaBHEHHE MacCC 1O
B3aNMMOJIEHCTBHIO TET"

29 II1oTHOCTE BelecTBa

30 JlaGopatopHas pabota "OnpezneneHue
MJIOTHOCTH TBEpAOTO Tena"

31 Pemenne 3amau mo Teme "Macca tena.

IInoTHOCTE BelrecTBa"
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Cwmecu u cruiaBel. [ToBepxHOCTHAS U

32
JMHENHAs JIOTHOCTD
[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPO/IE.

33 [TepBoHavanbHBIE CBEIEHUS 00 aTOMHO-
MOJIEKYJISIPHOM CTPOCHUHU BELIECTBA.
Mexanuka"

KonTponbhas pabora no teme "®usuka —

34 Hayka o npupoje. [lepBonauanabHbie
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHUU BeniecTBa. Mexanuka"

35 Cua. SIBnenue tsarorenus. Cuiia TSXKECTH

36 N3o06paxenue cui. Pemenue 3aiay no teme
"OnpeneneHue CUIIbI TSHKECTH"

37 Cuia ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cun. JluHamoMerp
VYpok-uccnenosanue "Habnronenue

39 WU3MEHEHHS CKOPOCTH TIPH B3aUMOJICHCTBUU
Ten"

40 Pemenue 3amau mo reme "Cua ynpyrocTH.
Bec rena"

JlaGopatopHas pabota "OnbITHI,

41 JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactspkenus (nedopmarun) Ipy K UHbI OT
MPUIIOKEHHOMN CHJIBI"

42 Cuna tpenus

43 Crnosxenue cuil. PaBHoelcTByOIIas crila
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Pentenue 3amau mo treme "CrokeHUE CUIIL.

44 N "
PaBHonelicTByOIIIas CHJIa

45 Pemenue 3amau nmo teme "B3auMopaeiicTsue
tear. Cuibsl B MexaHuke"
Pemenue 3amgau no reme "Cuna tpenus”.

16 Ypok-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS
OT IJIOLIA/IU CONPUKOCHOBEHUS"
JlabopaTtopHas pabota "OmbITHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHIIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI IaBJIICHUS U
XapakTepa CONPUKACAIOITUXCS
noBepxHOCTEH"

48 Pemenue 3amau nmo treme "B3anmMmoneiictsue
teir. Cuiel B MexaHuke"

49 KonTponbhas pabota no teme
"B3zanmogencreue ten"

50 JlaBnenue TBEPABIX Tel

51 Ypox-skcnepumMenT "CrocoObl
oTpesieNieH s AaBJICHUs TBEPIOTO Tena"

52 Ypok-uccnenoBanue "3aBUCUMOCTb
JIaBJICHUS Ta3a OT TeMneparypsl"

53 JlaBiieHne KUIKOCTEHN U ra30B. 3aKOH
IMTackana

54 [TneBMaTH4ecKue yCcTponcTBa

55 3aBUCUMOCTD JABICHUS KUIKOCTHA OT

TITyOuHBI
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56

I'mapocratuyeckuii mapagokc

Ypok-nipoekT "M3ydeHne cooOmaronuxcs

57 "
COCYy/1I0B

58 Ypok-koHpepenuus "I'mapaBnuyeckue
MEXaHU3MBbI"

59 Vcnonb30BaHue BHICOKUX JaBJIECHUIH B
COBPEMEHHBIX TEXHOJIOTUAX

60 Pemenwne 3agau o teme "JlaBnenue
KAOKOCTH"

61 ATtmochepa 3eMiH 1 IPUIHUHBL €€
CYLLIECTBOBaHUS

62 Ypoxk-uccnenosanue "[IposiBiaeHue
JecTBUSL aTMOC(EPHOTO AaBICHHS"

63 N3mepenue atMmoc(hepHOro aBjieHuUs.
OneiT Toppuuennu
3aBUCUMOCTbh aTMOC(EPHOTO AaBICHUS OT

64 BBICOTHI HaJ] ypoBHEM Mops. [Ipubops! s
U3MEpEeHUs aTMOC(EpPHOro J1aBiIeHUs

65 bapomerp-anepoua. AtmocdepHoe
JIaBJIEHUE Ha Pa3JIMYHBIX BHICOTaX

66 BritankuBaromias cuia. 3akoH Apxumena

67 Pemenne 3amau mo Teme ""3akoH
Apxumena"
Ypok-uccnenoBanue "IKCEpUMEHTAIBHOE

68 oOHapy’KeHHe JeMCTBUS KUIKOCTH U ra3a
Ha NOTPY>KEHHOE B HUX TeJo"

69 JlaGopatopHas pabora "OnpezneneHue
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BBITAJIKUBAIOLIEH CHUJIbI, CHCTBYIOIIEH HA
TEeJI0, IOTPYKEHHOE B KUJIKOCTH"

70 [TnaBanue Ten
JlaGopaTtophast pabota "HcciaenoBanue

71 3aBUCHMOCTH Beca Teja B BOJE OT o0beMa
HOTPYKEHHOW B UJIKOCTb 4acTu Tesa"

72 BoznyxomnnaBanue. [lnaBanue cynoB

73 Pemenue 3anaud no treme "3akoH Apxumena.
VYcnoBus nnaBanus ten'
Pemenue 3agau mo teme "JleicTBue

74 JKUJKOCTH U T'a3a Ha MOTPYKEHHOE B HUX
Teno"
Ypok-nipoext "KoHCcTpynpoBaHue

75 apeoMeTpa WM JIOJKU U OTpeieTICHue
TPy30MOaBEMHOCTH"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO

76 teMe "JlaBieHne TBEpAbIX TN, KUAKOCTEN
U ra3oB"

77 KonTponbhas pabota no teme "Jlapnenue
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B"

78 Mexanunueckasi paborta

79 MoImHOCTh

80 Pemenue 3aa4 Ha onpezeneHue paboThl U
MOIIHOCTH

81 PaboTa cuiibl TSXKECTH U CUJIBI TPEHUS

82 VYpok-uccnenosanue "Pacuér MoIHOCTH,

pa3BUBAaEMOH NpU NOIBEME T10 JIECTHULIE"
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83

HpOCTBIG MCEXaHU3MbI

84 MowmeHT cuibl. [IpaBuno MOMEHTOB
JlaGopaTtopHast pabota "M3yueHue nmpaBuia

85 pblyara JJisi HOJIBUXKHOTO U HETMOABHKHOTO
0Js10k0B"

86 "30510TOC MPaBUIIO" MEXaHUKH
Pemenue 3amgau o reme "30510TOE MPAaBUIIO

87 MexaHukn" / Bcepoccuiickasi mpoBepouHas
pabora
Pemenue 3anau no Teme "Pabota cuiibl

88 TSDKECTH  cvutbl TpeHus" / Beepoccuiickas
poBepoyHas paborta

89 Ypok-npoekt "IIpoexTupoBanue
MOJIMCIIACTOB € 3aJJaHHBIMU NTapaMeTpamu”

90 VYpoxk-koHpepennus "IIpocTbie MEXaHU3MBI
B OBITY, TEXHUKE, )KUBBIX OpraHu3max"

01 KoadduimenT moneznoro neicTBus
IPOCTHIX MEXaHU3MOB

92 JlaGopatopHas pabota "Onpeanenenne KIT/
HOJBH)KHOTO U HETOABUKHOTO OJI0KOB"

93 Mexanunueckas sHeprus. Kunernueckas n
MOTEHIMATbHASI SHEPTHS

94 3aKOH COXpaHEHUsI MEXaHHUECKOW YHEPTUU
YPOK-3KCTIEpUMEHT " IKCIIEPUMEHTAIIBHOE

05 ofpeieieHne U3MEHEHUS! KHHETUYECKOH 1

HOTGHHI/IﬂJ’IBHOﬁ BHepFI/II/I HpI/I CKaTbIBAaHUU
TeJja 10 HaKJIOHHOMW TLIOCKOCTH"
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[ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo

96 1
teme "Pabota u MOITHOCTH. DHEprHs"

97 Konrponbnas padora no reme "Pabora u 1
MOILIHOCTb. DHeprus"

98 Pabora ¢ TekcTamMu 1o TEMe 1
"MexaHn4eckoe JIBHKeHue"

99 Pabora c rekcramu o teme "CtpoeHue 1
BelecTna"

100 Pabora ¢ Tekctamu o teme "CHiibl B 1
npupoje"

101 PaGora ¢ Texcramu o Teme "JlaBnenue 1
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

102 Pabora ¢ Texkctamu o Teme "OHeprusi. 1
[IpocThie MexaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I10 102 93

[TPO'PAMME
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8 KUIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoasnsie | IIpakTiieckne falsyqennﬂ :)Iﬁ[()l)al;osaTenbﬂme
padoThbI padoThI pecypebi
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
1 KMHETUYECKOM TEOPUU U UX OIBITHBIC 1
MTOATBEPKICHUS
2 Macca u pazmep aTOMOB U MOJIEKY 1
3 Monenu TBepAOro, )KUIKOTO U Ta3000pa3HOTo 1
COCTOSIHHI1 BEIIeCTBa
Ypok-koH(pepenmus "Kpucrammmaeckue u
4 amop@usle Tena. ['paden. [lomyuenue 1
HCKYCCTBEHHBIX aiMa3oB"
5 CmauuBaHue U KalUJUSIPHOCTb. 1
[ToBepXHOCTHOE HaATsKEHUE
TemnmoBoe pacuIMpeHne U CKATHE 1
Temnosoe aBuxkenue. Temneparypa
8 TemmepaTypHbIe IIKaIbI 1
9 BuyTpenHsst sHeprus u crnocoObl eé 1
W3MEHEHUS
10 Buas Tenonepenaun 1
VYpok-koupepenius "Mcronp3oBanue
11 TEIJIOBBIX CBOMCTB BEIIECTB U MATEPUAJIOB B 1
LeJIsAX dHeprocoepekeHus "
12 KommuectBo Temnorel. Y neiapHas 1
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TCIIIIOCMKOCTD

13

VYpok-uccnenosanue "[IpoBepka runoresbl
JTUHEHHOW 3aBUCUMOCTH JTHHBI CTOJIOMKA
KHUJIKOCTH B TEPMOMETPUIECKOM TPyOKE OT
TemnepaTrypbl"

14

YpaBHeH#e TeruioBoro 6ananca. TemmooOmeH
U TEIJIOBOE paBHOBecHe. 3akoH HproToHa—
Puxmana

15

JlaboparopHas padota "Hccrnenoanne
SIBJICHHSI TETUIOOOMEHA TIPU CMEIIMBAHUT
XOJIOJHOU U ropsiued Boab!"

16

Pemtenue 3amay mo teme "TermiooOMeH u
TEIJIOBOE paBHOBecHE"

17

JlaGopatopHnas pabota "Onpeznenenue
KOJINYECTBA TEIJIOTHI, OJIy4EHHOTO BOJIOM
IIPH TEIJI00OMEHE C HarpeThIM
METaJUTMYECKUM IUIUHAPOM"

18

IInaBnenue u OTBCPJACBAHUC
KpUCTAJNINYCCKUX BCIICCTB. VY enbHas
TCIJIOTA IJIaBJICHUA

19

Pemenue 3amad mo teme "[InaBnenue u
OTBCPACBAHUC KPUCTAJNITNICCKUX Ten"

20

JIaGoparopHas pabota "Onpeznenenue
yJIeIbHOM TeIUIOTHI MJIaBIeHHs Jbaa"

21

VYpok-uccnenosanue "CpaBHEHHE TPOIECCOB
IIABJICHUA KPUCTATINIMYCCKHUX TCI U
pa3MAr4YeHus Mpu HarpeBaHUKU aMOP(HBIX
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TEI

[TapooOpa3zoBaHue 1 KOHCHCAIIHSL.

22
Ucnapenue
Kunenwue. YneapHas Temiora

23 napooOpazoBaHusl. 3aBUCUMOCTh
TEMIEPATyPbl KHTICHUS OT aTMOC(HEPHOTO
JaBJICHUS

24 Pemenue 3amau o reme "[lapooOpa3zoBanue
" kunenue"
Ypok-uccnenosanue "OO0bsicCHEHHE

25 3aBHCHMOCTH TeMIIepaTypbl KUIIEHUS OT 1
nasieHus"

26 HacpImeHHbII 1 HEHACHIIIICHHBIH T1ap.
BrnaxHocTs Bo3ayxa
BirasxxHOCTB BO31lyXa U €€ U3MEPEHHUE.

27 JIaGopartopHas pabota "Onpexnenenue 0.5
OTHOCHUTEIIbHOM BIIaKHOCTH BO3yxa"

28 Pemrenne 3agau o reme "Bnaxuocts"
Pemenne 3ama4u u ananu3 cutyamnui,

29 CBSI3aHHBIX C SIBIICHUSIMHU UCTIAPCHUS U
KOHIICHCAIINHU

30 DHeprus TOIIMBa. Y IeJbHas TerIoTa
CTOpaHHS

31 [TpuHIMIIB pabOTHI TETIJIOBBIX ABUTATENEH

39 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CTOpaHHS

33 KIIJI TermoBoro aBuraress
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Pemenne 3agau mo teme "KIIJ[ TemoBoro

34 |
JBUTATENS

35 Ypok-koHpepeHus "TennoBsie IBUTATETH U
3aluTa OKpy Karomieit cpeant"

36 TernoBbIe MOTEPH B TETIOCETSIX

37 3aKOH COXpaHEeHMsI U MTPEBPALICHHS SHEPTUU
B MEXaHMYECKUX U TEIUIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO TeMe

38 "TeruoBble sBiieHUs. MI3MeHeHue arperaTHbIx
COCTOSHHUH BerecTna"
KonTponbhas padora no teme "Temnossie

39 sBiieHUs. lI3MeHeHue arperaTHbIX COCTOSTHUMA
BelecTna"

40 Onextpuzaius Ten. [[Ba pona 3apsnos
Ypok-uccnenosanue "HcciaenoBanue

41 CIOCO0O0B Pa3IMYHBIX BEIIECTB
HadJIEKTPU30BHIBATHCS "

42 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
DnekTpuueckoe moie. Hanpsok€HHOCTD

43 anekTpudeckoro nois. [punuun
CYTIEPIO3UIINH IEKTPUUECKUX MONCH

44 Hocwurenu snexTpudeckux 3apsiioB.
DnemeHTapHbIi 3apsan. CTpoeHue aToMa

45 3aKoH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

46 [TpoBOAHWKY, TUIIEKTPUKH U

ITOJTYTIPOBOIHUKHI
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Ypok-koHpepeHius "IaeKkTprusaiys B

47 . " 1
MTOBCEIHEBHOM JKU3HU

48 Pemrenue 3amau no reme "3akoH coXpaHeHUs 1
AIEKTPUYECKOTO 3apsiaa'

49 Dnekrpuyeckuit Tok. UcTounuku 1
AIEKTPUUYECKOTO TOKA
VYpoxk-uccnenosanue "Mccienopanue

50 JIEACTBUSA JIEKTPUUYECKOTO MOJI Ha 1
MIPOBOJIHUKY U TUDJIEKTPUKH"

51 DNEeKTpUYECKHUI TOK B METaJIJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax 1

53 DneKTpuuecKas 1emnb 1

54 Cuia Toka. AMIiepmMeTp 1

55 DneKkTpuUYecKoe HarnpsikeHue. BoinbTmeTp 1

56 JlabopaTtopHas padota "COopka U UCTIBITAHHE 1
AIEKTPUYECKOH 1I€MU TTOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTB CHJIBI TOKA OT HAIPSKSHHUS. 1
3akoH OMa U1l yyacTKa Lenu
JlaboparopHas pabdota "HccrnenoBanue

58 3aBUCHMOCTH CHJIBI TOKA, POTEKAIOIIETO 1
4yepes pe3nucTop, OT HAMpPsHKEHUS Ha
pE3UCTOPE U COMPOTHUBIIEHUS pe3ucropa’

59 DNEeKTPUYECKOE COMPOTUBIIEHUE. Y IeNIbHOE 1
COTMPOTUBIICHUE

50 Jlaboparopnast pabota "Onpenenenue 1

YACIBbHOTO COIIPOTUBJICHUA HpOBO}IHI/IKa"
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Pemenue 3aga4d no reme "DnaeKkTprudeckoe

61
CONPOTHUBJICHUE. Y ICJIBHOE CONPOTUBIICHUE"

62 Pemenue 3anay no teme "3akon Oma"

63 [TocnengoBarenbHOE U MapaieIbHOE
COCTUHEHUS TIPOBOTHUKOB
JlabopaTopHas padora "l[IpoBepka nmpaBuiia

64 CJIOKEHHUSI HAIIPSHKEHU TTPH
MOCTIEIOBATEIIFHOM COSIMHEHHUH JBYX
pe3uctopon"

65 Pemenue 3anay no Teme "[locnenoBarenbHoe
U TIapajuieIbHOE COeTMHEHUS TIPOBOIHUKOB"
JlaboparopHas padota "lIpoBepka npaBuina

66 JUIS CHJIBI TOKA TPU MapajuieIbHOM
COEJUHEHUH PE3UCTOPOB"

67 Pemenue 3aa4 Ha mpumMeHeHune 3akona Oma
JUIS Pa3IMYHOTO COSAMHEHUS TPOBOJHUKOB
O/1C u BHyTpEeHHEE CONPOTUBIICHHE

68 HCTOYHMKA TOKa. 3aKkoH OMa IS ITOJTHON
HEeTH
Pemenue 3amau o reme "OJ1C, BHyTpeHHEE

69 COIPOTHBIICHUE UCTOYHHKA TOKa. 3akoH OMa
JUISL TIOJTHOM 1enu”

Jlaboparopnas padota "Onpenenenne IJC u

70 BHYTPEHHETO CONPOTUBIICHUS UCTOYHHKA
ToKa"

71 [TpaBuna Kupxroga

72 JlaGopatopnas pabora "IIpoBepka mpaBui
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Kupxroda"

73

VYpok-uccnenosanue "M3yueHne BoJIbT-
AMIICPHBIX XapPaKTCPUCTHUK HEJIMHEHHBIX
3JIEMEHTOB"

74

Pabota snekrpuyeckoro Toka. MomHocTb
ANIEKTPUIECKOTO TOKA

75

JIaboparopHas padota "Onpenenenue padboThI
¥ MOIIIHOCTHU 3JIEKTPUYECKOTO TOKA"

76

3akon JIxxoyns-Jlenna. [lorpeburenu
3JIEKTPUYECKOTo Toka. KopoTkoe 3aMbikaHue

77

Ypok-koHpepernus "OObsICHEHNE U
MPUHIIKAT ISHCTBUS JOMAITHUX
AIIEKTPOHATPEBATEIBHBIX TIPHOOPOB"

78

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TEME
"DnexTpudecKue 3apsaabl. 3apsoKeHHbBIE Tena
U uXx B3aumoaeucTBusl. I1ocTosSHHBIN
ANEKTPUYECKUH TOK"

79

KonTponbhas pabota no teme
"DnexTpudecKue 3apsaanl. 3apsoKeHHbBIE Tena
U uXx B3aumoaeucTBusl. I1ocTosSHHBIN
AIEKTPUUYECKUN TOK"

80

TlocTostHHBIE MAarHUTHI. MarHUTHOE MOJIE
3eMiId U €ro 3HaUYEeHHE UIA KU3HU Ha 3eMIie

81

Ypoxk-uccienopanue "M3ydeHne MarHuTHOrO
TIOJISI TIOCTOSIHHBIX MarHUTOB TIPU UX
0o0beIMHEHNH U pa3eneHnu. Buzyanuzamms
ITOJIST TOCTOSIHHBIX MAarHUTOB"
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OnbIT OpcTeaa. MarautHoe nose

82
JIEKTPUUECKOTO TOKA
OneiT AMniepa. MarHuTHOE 110J1€ KaTyILIKH C

83 TOKOM. [IpMeHeHue 3IeKTPOMarHuTOB B
TEXHUKE

84 Cuiia AMriepa u ornpesesneHue eé
HaIpaBJICHUs

85 Pemenue 3anay no teme "Cuita Amrepa u
ornpezeneHue e€ HanpasaeHus"
DNeKTpoABUTaTENb IOCTOSIHHOTO TOKA.

86 Vcnonb3oBaHue 37€KTpoBUTaTENeH B
TEXHUYECKHUX YCTPOHCTBAX U HA TPAHCIOPTE

87 Bcepoccuiickas npoBepouHas pabota

88 Bcepoccuiickas mpoBepouHas padboTa

89 JlaboparopHnast pabota "N3yuenue aeicTBus
MarHMTHOT'O TOJISl Ha MPOBOJHUK C TOKOM"

90 VYpoxk-koHpepenuus "[IpakTnyeckoe
IPUMEHEHHE AIIeKTpoABUraTeien"”

1 JlaGopatopHnas pabora "KoHcTpyupoBaHue u

o n3ydeHue paboThl 31eKTpogBUraTesns"”

92 Jlaboparopnas padota "U3zmepenune KI1/]
ANEKTPOABUTaTEIbHON YCTaHOBKHU"

93 OnpiTel Dapanes. 3aKOH AIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna
VYpok-uccnenosanue "HcciaenoBanue

94 W3MEHEHUN 3HAaYeHHs U HallpaBJICHUS

WHIyKIIMOHHOTO TOKa"
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Pemrenue 3aga4d mo reMe "3aKkoH

ANEeKTpOMarHuTHOM uHaykiuu. [IpaBuno

95 e IT 1
JIenma"

96 OnekrporerepaTop. CriocoOb! MOTyYeHUS 1
ANEKTPOIHEPTUH
Ypok-koH(pepeHIus "DIeKTPOCTAHIIUN HA

97 BO300HOBJISIEMBIX HUCTOYHUKA SHEPTUH. 1
[TpoGems! 3konoruu. TOTUIMBHBIE JIEMEHTBI
1 DJIEKTpOMOOHIH"

08 KonTponbHas padota "DnekTpoMarHuTHbIE 1
siBJIeHUS "

99 Pabora ¢ Tekcramu 1o Teme "TerioBbie 1
siBJIeHUS "
PaGora ¢ TekcTamu 1o Teme "INeKTpUIECKUe

100 3apsabl. 3apsHKEHHBIE TEla U UX 1
B3auMoieiicTeue"

101 Pa6ora ¢ Tekctamu no teme "lIlocTostHHBIN 1
ANEKTPUYECKUH TOK"

102 Pabota c Texctamu 1o Teme "MaruuTHbIe 1
SIBIIGHUS U DJIEKTPOMArHUTHASI UHTYKITHS"

OBUIEE KOJIMYECTBO YACOB I10 102 99 5

[TPOT'PAMME
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9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoxa Kontpoasbnbie | IlpakTnyeckue
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThbI padoThI
pecypcsl
Mexanunyeckoe aBHKeHue. MarepuaiibHast
1 touka. CriocoObl onmMcaHusi MEXaHUYECKOTO 1
JIBIDKCHUS
5 Cucrema orcuera. OTHOCUTENIBHOCTh 1
MEXaHUYECKOTO IBUKEHUS
3 BekTopHble BETUYNHBL, OIEPALINH C 1
BEKTOpPaMH, [TPOECKIIUN BEKTOPOB
4 Panuyc-BekTop MaTepuanbHOM TOUKH, 1
NepeMELICHNE Ha IUIOCKOCTH
5 PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE 1
6 Pemenue 3anaq no reme "PaBHOMEpHOE 1
psIMOJIMHEHOE ABMKEeHne"
HepaBHOMEpHOE NPAMOTUHENHOE
7 nBrkeHue. CpeqHss 1 MTHOBEHHaAsI 1
CKOPOCTb T€JIa IPU HEPABHOMEPHOM
JIBIKEHUN
JlaGopatopHas pabota "OnpezneneHue
8 CpeIHel CKOPOCTH CKOJIbKEHUS OpycKa MU 1 1
JBUKEHMS IapHUKa 110 HAKJIOHHOU
IIJIOCKOCTH"
9 PaBHOYCKOpEHHOE NPSAMOJIUHEIHOE 1
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JBHXXCHHUC. YCKOpeHI/Ie

10

CKOpOCTb paBHOYCKOPEHHOTO
npSAMOJIMHEHHOTO NBHKeHus. [ paduk
CKOPOCTH

11

Pemenue 3anau no teme "CkopocTb
PaBHOYCKOPEHHOTO MPSIMOJIIMHEHHOTO
JBIDKEHUS"

12

[IepemelieHue npu paBHOYCKOPEHHOM
IPSIMOJIMHENHOM JABM>KEHUU

13

JlaGopaTtopHas padota "OnpezaeineHue
YCKOPEHHUS Tella MPU PaBHOYCKOPCHHOM
IBIOKEHHUH 110 HAKJIOHHOM IIJI0CKOCTH"

14

Pemenue 3amau o teme "lIlepemenicHue
IIpU PaBHOYCKOPEHHOM NPSAMOJIUHEHHOM
IBHKeHUH"

15

JlaGopatopHas pabota "HccnenoBanue
3aBHCUMOCTH IyTH OT BPEMEHH NPHU
PaBHOYCKOPEHHOM JBI)KEHHH 0e3
HavaJbHOM ckopocTn"

16

I'paduueckas UHTEpIIpeTaLMs] YCKOPEHHUS,
CKOPOCTH, TPOWJIEHHOTO ITyTH U
NepEeMELIEHUS IS IPSIMOJIMHEHHOTO
JIBYDKEHUS

17

Pemenue 3amau o teme "I 'papuyeckas
MHTEpIpETaIHs YCKOPEHHUsI, CKOPOCTH,
MPOMIEHHOTO MyTH U MEPEMEILICHUS ITIs1
MPSIMOJIMHEMHOTO JIBH>KEHHS"
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Yckopenue cBo6o1HOTO TafeHus. OMbIThI

18
lNanunes

19 Pemenue 3amau no reme "Yckopenue
CBOOOTHOTO TaieHUs"

BIKEHUE TeJa, OPOLICHHOTO MO/ YTJIOM K

20
TOPU30HTY

21 Pemenue 3amau no teme "JIBukeHue tena,
OpOILEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaboparopHnas pabota "Hccrnenoanue

22 IBUKEHUS Tella, OpOIIEHHOTO 10 VIJIOM K

2

rOpU30HTY"
Pemenue 3anau no teme "J[BrkeHue moj

23 JEICTBUEM YCKOPEHUS CBOOOHOTO
nageHus”

24 JIBuKeHMe 1Mo OKPY>KHOCTH

o5 JInneliHas u yrioBas CKOPOCTb, IEPUOA U
gacrora

26 CKOpOCTh U yCKOpPEHHE MPH JABHKEHUU TI0
OKPYXHOCTH

97 Pemenune 3anad no teme "J[BrkeHue mo
OKpy>kHOCTH"
Vpok-koHpepennus "PacrnoznaBanue u

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

29 TeMe "MexaHH4eCKOe NBIKEHNE U

coco0bl ero ornucanusa”
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KonTponbhas pabota no teme

30 "MexaHn4ecKOe IBUKEHUE U CIHOCOOBI €0
onucaHus"

31 Ilepssiit 3akoH HproToHa. Bexktop cuiibl

32 Bropoi1 3akon HeroTona.
PaBHOelicTBYIOIIAs crita

33 Tpernii 3akon HetoToHna. Cynepno3unus
cui

34 Cuna ynpyrocrtu. 3akoH ['yka

35 Pemenue 3amaq nmo teme "Cuna ynpyroctu"
JlaGopatopHas pabota "HccnenoBanue

36 3aBUCHUMOCTH CHJIbI YIIPYT'OCTH,
BO3HUKAIOIIEH B IPYKUHE, OT CTEIIEHU
nedopMaluu Npy>KUHbI"

37 Cuna tpenus. Koapdunuent rperns

38 JlaGopatopHas pabota "OnpeneneHue
K03(ppHILIMEHTa TPEHUS CKOIbKEHH"
JlaGopaTtopHast pabota "HccnenoBanue

39 3aBHCHUMOCTH CHUJIbl TPEHHSI CKOJIBKEHHS OT
CUJIBI HOPMAJIBHOTO JaBjieHus"

40 JIBuKeHue Tel Mo OKPY>KHOCTH 0]
JeCTBIEM HECKOJIBKUX CHJI

41 3axkoH bepnymnu u noxsEMHas cuiia Kpblia
Ypoxk-koudepenuus "CoBpeMeHHbIE

42 JeTaTeNbHBIE ammaparsl, CyJ1a Ha

MOJBOJHBIX KPBUIbSIX, aHTUKPBLIO Ha
CKOPOCTHBIX aBTOMOOWJISX. JBroKeHME
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1oe3/1a Ha MarHUTHOM moynike"

Cua TsSHKeCTH U 3aK0H BCCMHUPHOT'O

43
TATOTCHHS

44 JIBr>KeHUE TeI BOKPYT I'PABUTAIIMIOHHOTO
uentpa. [lepas kocMuyeckast CKOpoCTh

45 HeBecoMocTh u eperpy3ku

16 PaBHOBecue maTepuaJIbHONW TOYKHU.
AOGCOIIOTHO TBEPIOE TEIIO

47 MowmeHnT cuisl. [IpaBuino MOMEHTOB

48 Vpok-uccnenoanue "OnpeneneHue eHTpa
TSDKECTH Pa3InyHbIX Ten"
Hmnynec Tena. Mi3MeHeHne umiybca.

49 Hmnynbce cuiibl. YIIpyroe U HEYNpYyroe
B3aMMO/ICHCTBHUE

50 3aKOHBI U3MEHEHHUS U COXPAHEHUS
UMIYJbCa

51 PeaktuBHOE ABHKCHHE
Pemenwne 3agau mo Teme "3akoH

52 COXpaHEHUs UMITyJIbca. PeakTBHOE
nBrxeHue"

53 Mexanunueckast paboTa U MOUTHOCTb

54 PaGota cuibl TsKECTH, CHITBI YIPYTOCTH U
CHUJIBI TPEHUS
JlabopaTtopHast pabota "Onpenenenue

55 paboTHI CUIIBI TPEHUS TIPH PABHOMEPHOM

JBUKEHHUH TeJa 110 TOPU30HTAIbHON
nosepxHoctu"
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56

CBs13b sHEpruu U paboTh

S7

JlaboparopHas pabota "Onpenenenue
paboThI CUJIBI YIIPYTOCTH TP MOABEME

I'py3a € UCIIOJIb30BAHUCM HCTIOABHUIKHOI'O U

[MOABVKHOTO OJIOKOB"

58

[ToreHunanbHas sHeprus

59

Kunernueckas sHeprus. Teopema o
KMHETUYECKON SHEPrUu

60

3aKOH U3MEHEHUS 1 COXpaHCHHUA
MEXaHUYeCKOM OHCPI'ur

61

Pemenue 3amay mo teme "3aKOHEI
W3MEHEHUS U COXPaHEHHUs MEXaHUYECKON
sHeprun"

62

[TonroroBka Kk KOHTPOJIBHOU paboTe 1Mo
teme "B3aumoeiicTBue Ten. 3aKOHbI
coxpaHeHus"

63

KonTponbHas padbota no teme
"B3anMoOelCTBHUE TEI. 3aKOHBI
coxpaHeHus"

64

KomnebarensHoe nBrmxenne. OCHOBHBIE
XapaKTEPUCTUKU KOJIOaHUM: TIEPHO/I,
4acTOTa, aMIUTUTY1a

65

MarteMaTnyecKuil U NpyKUHHBIN
MasTHHUKH. JlabopaTtopHas paboTa
"HccnenoBanve 3aBUCUMOCTH MIEPUOJIA

KoJieOaHuil Tpy3a Ha HUTH OT JTMHBI HUTH"

0.5

66

JlaGopaTtopnast pabora "HccnenoBanue
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3aBHCHMOCTH Mepuo/ia KoueOaHuit
MPYXUHHOTO MasiTHUKA OT Macchl rpy3a”

67 ["apmonnueckue KoneOaHus

68 JlaGopaTtopHas pabora "M3mepenue
YCKOpEHHUs: CBOOOAHOTO TajieHus"

69 3aryxaromue Konebanus. BeiHyX/1eHHBIE
kosebanus. Pezonanc

70 [IpeBparienue sHepruu npu
K0J1e0aTeIbHOM JABM)KEHUU
VYpok-uccnenosanue "[Ipoepka

71 HE3aBHUCUMOCTH NIEpHoJia Kosebanuii rpysa,
MOJIBELIEHHOTO K JIEHTE, OT Macchl rpy3a"

79 MexaHuuyecKre BOJIHBI: IPOJIOJIbHBIE U
MoTepevHbIe

73 CBoiicTBa MEXaHMYECKUX BOJIH. JlyinHA
BOJIHBI U CKOPOCTh €€ paclpOoCTpaHEeHUs
Ypok-uccnenoBanue "Habmonenue

74 uHTEephEepeHIMY U TU(PaKIIUK BOJIH Ha
MOBEPXHOCTH BOJBI"
VYpok-koHpepeHuus "MexaHuueckne

75 BOJIHBI B TBEpAOM Tene. CelicMuyeckue
BOJIHBI"

76 3Byk. PacnipocTpanenue u oTpaxxeHue
3ByKa

77 Pemenue 3amnau no teme "3Byk"

it y
78 VYpok-uccnenoBanue "IKCEPUMEHTATHHOE

OMpEeACIICHUE I'PAHUL] HACTOTBI CJIBIIINMBIX
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3BYKOBBIX KOJIcOaHMt"

I'poMKOCTB 3ByKa U BBICOTA TOHA.

79 .
AKyCTHYECKHI1 pe30HaHC.

80 VYpok-uccnenosanue "Habmoaenue u
00BsICHEHHE aKyCTUYECKOT0 pe3oHaHca"
HNudpa3Byk u ynprpassyk. Kondepenmus

81 "Hicnonp30BaHue yIbTpa3ByKa B
COBPEMEHHBIX TEXHOJOTUIX"

89 OJeKTpOMarHUTHOE NOJIEe U
3JIEKTPOMArHUTHBIE BOJIHBI

83 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
VYpok-konpepennus "Llxana
AIIEKTPOMArHUTHBIX BOJH. Vcnonp3oBanue

84 AIIEKTPOMArHUTHBIX BOJH JUISI COTOBOM
cBsi3u. Panmonokanus. Kocmudeckas cBsizb

85 Pemenue 3a1a4 Ha onpeenieHNe YacTOThl U
JUTMHBI JIEKTPOMArHUTHOH BOJTHBI

86 DneKTpOMarHuTHast MPUpPO/ia CBETA.
CxopocTh cBeTa

87 BoitHOBBIE CBOIICTBA CBETA:
uHTephepeHIMs U AUdpaKIHs

a8 JlydeBasi MOJIEINIb CBETA U T€OMETpUYecKast
onrtuka. MlcTouHUKH cBeTa

89 [IpssMonMHEITHOE pacIpOCTPAaHEHNE CBETA.
3armenus Connua u JIyHsl

90 3aKkoH oTpaxxeHus cBeta. [lmockoe 3epkaso
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[TocTpoenune n3o0paxeHui,

91
c(hOpMHUPOBAHHBIX 3€PKAJIOM

92 [Ipenomiienue cBeta. 3aKOH MPEIIOMIICHUS
cera. [lonHoe oTpaxkeHue cBera.
JlaboparopHnas pabota "Hccienoanue

93 3aBUCHMOCTH YTJIa MIPEIOMIICHUS OT yTiia
MaJICHHUSI CBETOBOTO JTyda Ha TPAHMIIC
«BO3yX-CTEKIIO»"

94 VYpok-uccnenosanue "AHanus u
00BSICHEHUE ONTUYECKOr0 MUpaXka"
Ypok-koHpepenus "Vcnons3oBanue

95 MOJTHOTO BHYTPEHHETO OTPaXKCHHS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"

96 JIun3a, Xox Mydel B IUH3E

97 ®dopmysia TOHKOW JTHH3BI
JlaGopaTtopHast pabota "Onpeznenenue

98 (DOKYCHOTO PACCTOSIHUS M ONTHYSCKON
CHUJIBI COOMPAIOIICH JTNH3BI"

99 [Tonyuenue n300pakeHHI ¢ TOMOIIBIO
coOuparoliel U pacceuBarolel JINH3
Ypok-koHpepennus "[IpuHnmn qeiicTBus

100 ONTUYECKUX MPHOOPOB (MUKPOCKOII,
Teneckor, ¢poToarnmapar)"

101 ['ma3 kak ontuyeckas cUCTeMa.
brnu3opykocTs U 1adbHO30PKOCTh

102 Paznosxenue Genoro cBeTa B CIEKTP.

Onpitel HeroTona. CnoxxeHue
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CIICKTPAJIBHBIX IIBETOB. I[I/ICHepCI/ISI CBETa

Ypok-npaktukym "HaGmronenue u
00BSICHEHHUE OIBITOB IO Pa3JI0KEHUIO

103
Oenoro ceera B ciektp. [lonydyenue 6emnoro
1IBETa IIPHU CJIOKEHUU 1IBETOB"

104 OmnbiThl Pesepdopaa u muianerapHas
MoJieJIb aToMa

105 [Tocrynarer bopa. Moaens aroma bopa.
Hcnyckanue v moriomeHne CBeTa aTOMOM.

106 KBanTsl. JIuneiiyaThie CIIEKTPHI
Ypoxk-npaktukym "Halmonenue

107 CIUIOIIHBIX U TUHEHYATHIX CIICKTPOB
U3JIy4eHHs U UCIycKaHus"

108 PannoaktuBHOCTH. Anbda-, 6eTa- u raMma-
U3y ICHUS

109 Crtpoenue atomHoOro siapa. Hyknonnas
MOJIENTb aTOMHOTO Si/Ipa

110 PanuoaktuBHbIE NIpeBpanieHus. M3oromsl

111 ITepuon nomypacnana
VYpok-kondepennus "JleiicTBue

112 PaInOaKTUBHBIX M3JTyUYEHHUH Ha )KUBBIC
OpraHu3MBI. 3alHTa OT PAAHOAKTHBHOTO
n3nyueHus"

113 S nepHble peakuny. 3aKOHbI COXPAHEHUS
3apsA0BOrO U MacCOBOTO YHCEN

114 DHeprus CBSI3M aTOMHBIX sizep. CBs3b

MAacCCBI 1 DHCPIruun
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Pemenue 3anau no reme "AnepHeie

115 "
peakiuu. DHEPTUs CBSI3U

116 Peakuiuu cunTesa u neiaeHus saaep.
HcTtounuku sHeprun CoaHLa U 3BE37
Ypoxk-koHpepenuus "SnepHas sHepreTUKa.

117 DKOJIOTUYECKHUE MPOOTIEMBI SACPHON
SHEpreTuKu"
[ToaroroBka K KOHTPOJIBHOM paboTe MO

118 teMe "Konebanus v Bonubl. CBETOBBIE U
KBaAHTOBBIE SIBIICHUA"

119 KoHnTtposnbHas padora o teme "Konebanus
1 BoJiHbl. CBETOBBIE Y KBAHTOBLIE SIBJICHUS"

120 Pemienne pacyeTHBIX IO TEMe
"MexaHH4eCKOE NBHKECHHUE"

121 Pemienne pacyeTHBIX M Ka4ECTBEHHBIX
3ama4d mo reMe "B3aumonericTeue Tea'"
Pemienne pacyeTHBIX M Ka4ECTBEHHBIX

122 3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPruu 1 UMIryjibca”

123 JlaGopaTopHbie pabOTHI 110 TEME
"MexaHndyecKkoe IBrKeHne"

124 JlaGopaTopHble pabOTHI IO TEME
"B3aumonerctaue Ten"

125 JlaboparopHbie paboTsl 1o Teme "IIpocTeie
MEXaHHU3MBI"

126 Pemenne pacyeTHBIX M Ka4ECTBEHHBIX

3aza4 no teme "Temnossle mpoueccs”
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Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

127 n n 1
3amay o reMe ""BiaxHOCTH
Pemienne pacyeTHBIX M KaYECTBEHHBIX

128 3anad o Teme "KIIJ] rermmoBsx 1
nsurareiaen"

129 Pemienne pacyeTHBIX M KaYECTBEHHBIX 1
3a7a4 0o TeMe "3aKOHBI IIOCTOSIHHOI'O TOKa"

130 Pemienne pacyeTHBIX M KaYECTBEHHBIX 1
3anad no teme "KII/] anexrpoycranoBok"

131 JlaboparopHblie pabOTHI 110 TeMe "3aKOHBI 1
IIOCTOSIHHOI'O TOKa"

132 JlaboparopHbie paboThI 10 Teme "CBeToBbIC 1
siBJIeHus"

133 Pabota ¢ Tekctamu 1o TeMme "3aKOHBI 1
COXpaHEHHUs B MEeXaHUKe"

134 Pabota ¢ Tekcrtamu o teme "Konedanus u 1
BOJIHBI"

135 Pabora ¢ Texctamu o Teme "CBETOBEIE 1
saBieHus"

136 Pabora ¢ Texctamu o teme "KBanrtosas u 1
sanepHas Gpusuka'

OBIIEE KOJIMYECTBO YACOB I10 136 45

I[TPOTPAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

YueOHuk A.B. 2023 Hpoda
dusnka Ileppiknun
Jlononnumenvhule
COopHuk Coopuuk  3ama4 B.U. 2023 M.,«
1o Gpu3uKe Jlykammk, [IpocsemieHue»
E.B. BanoB
METOANYECKHUE MATEPHAJIBI J1JIA YYUTEJIS
Yyebuuk A.B. 2023 Hpoda
Puznka Ileppiknun
JlononnumernvHole
C60pHI/IK Coopuuk  3amau B.U. 2023 M.,«
no uzuke Jlykammuk, [Ipocsemenue»
E.B. BanoB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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