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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00Imero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHWUU K pe3ysibTaTaM OCBOCHHUS Ha
yIiyOJIEHHOM YPOBHE OCHOBHOM 00pa30oBaTeNbHON MPOrpaMMbl, MPECTABIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuétoM (enepaibHON pabouelt mporpaMmMbl BOCTIUTAHUS
u Konuenuuu npenonasanus yueOHoro npeamera «Ousukay.

Conmepxanue mporpamMmbl MO (U3MKE HAMNpPaBlI€HO Ha YIAOBIETBOPEHUE
MOBBIIICHHBIX 3alPOCOB OOYYAIOIIMXCS, CTpEeMSIIMXca K Oojee TIIyOOKOMY
OCBOCHMIO (U3MYECKUX 3HAHUW, M Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOM
TpaMOTHOCTH oOyuwaronmmxcsa. B mporpamme 10 (U3MKE  YYHTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JTHYHOCTHBIM U METAlpeIMETHBIM pe3yIbTaTaM OOYUYCHHsI, a TAKKE
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX NPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepurana
1o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIeI0BaTeIbHOCTh
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEHN 00yYarommxcsl.

[TporpamMmma mo ¢usuke pa3zpaboTaHa ¢ LENbI0 OKa3aHUS METOJUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbI IO YI€OHOMY TPEIMETY.

®du3urka SIBISIETCS] CHCTEMOOOPAa3YIOIINM ISl €CTECTBEHHO-HAYYHbBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii Teorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, IPEIOCTaBIseT HauboJee sICHbIC
oOpa3lbl MPUMEHEHUsI HAYYHOTr0 METOJa MO3HAHUA, TO €CTh C0co0a MOTydYeHHS
JIOCTOBEPHBIX 3HAHUW O MHUpE.

OnHa W3 TIaBHBIX 3a7a4d (PU3MUECKOTO OO0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha yriayOJEHHOM YypOBHE MPEIINojaracT YBEPEHHOE
BJIaJICHUE CJIEYIOIIUMU KOMITETEHTHOCTSIMU, XapaKTEPHU3YIOITUMHU
€CTECTBEHHO-HAYYHYIO TPaMOTHOCTb:

HAy4HO OOBSCHSTH SIBJICHUS;

OLICHWBATh U TIOHUMAaTh OCOOCHHOCTH HAy4YHOTO MCCIICOBAHNUS;

UHTEPIIPETUPOBATh JaHHBIE M HCIIOJB30BaTh HAYYHBIE JOKA3aTeNbCTBA MJIS
MOJTyYCHUS BBIBOJIOB.

[lenmn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 0O0IIero o00pa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «Duszuka» B



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

[enu uzydenust Gu3UKU Ha yriIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPECAa M CTPEMJIEHUS OOYy4YaroIMXCAd K HAyYHOMY H3YyYECHHIO
IPUPOABL, PA3BUTHE UX UHTEIUIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUI O HAy4YHOM METOJIe MO3HaHUs U (HOPMHpPOBAHUE
UCCJIEI0BATENHLCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHpoBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa MU3yuyeHHsS OCHOB
CTPOEHUS MaTepuU U PyHIAMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpOBaHWE YMEHUN NPUMEHATh (PU3NUYECKHE 3HAHUS UM Hay4yHbIE
JI0Ka3aTeNbCTBA UL OOBSACHEHUS OKPY KAIOIINUX SIBJICHUI;

(GopMUpOBaHHE NPEACTABICHUA O pPOJIM (PUMKK AN Pa3sBUTHS JIPYrHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUH O BO3MOXHBIX  cepax  Oyamyumiei
npodeCCUOHAIBHOW  ACSTEIbHOCTH, CBA3aHHOM C (PU3HKOHN, TMOJArOTOBKAa K
JanbHeleMy 0Oy4eHHIO B 3TOM HallpaBJICHUU;

(GopMUpOBaHHE TOTOBHOCTHM K JaJbHEHIIEMY H3y4eHUIO (U3UKH Ha
yIIIyOJIEHHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Npoduiieil 00yueHus Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl.

JlocTmkeHre 3TUX Iiesield MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOIO
o01ero o0pa3oBaHusi 00ECTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a/1ay:

npuoOpeTeHne 3HaHUM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, JIEKTPOMArHUTHBIX U KBAHTOBBIX SBJICHUSIX;

NpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSACHSIThH (PU3NUYECKUE SIBICHUS Ha
OCHOBE M3yUEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHUE METOOB PEIICHUS PAaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOUIIX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJeNed, BKIIOYas TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIE 33/1a4H;

pa3BUTHE HCCIIEIOBATENbCKUX YMEHMI: HAOII0JaTh SIBICHUS U HU3MEPATH
¢busznyecKkue BEIUYUHBI, BBIABUTATh THIOTE3bI U MpejiaraTh 3KCIepUMEHTAIbHbIC
CHOCOOBI UX MPOBEPKH, IUIAHUPOBATH M MPOBOAUTH OMBITHI, SKCIEPUMEHTAIbHbIC
UCCJIEIOBAHMSI, AHATTM3UPOBATH MOJYYEHHBIEC TAHHBIE U JI€JIaTh BHIBOABL

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HUUECKOro COAep KaHMUs,
BKJItOYasi THPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUAX (DU3UKHU, HHTEPIIpETalud U
KPUTHUECKOE OLIEHWBaHNE MH(POPMAIIH;



3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON NeATEIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTUSAMH, OCHOBAaHHBIMH Ha JOCTHIKEHUSIX
buznyecKoil HayKu.

Ha uzyuenue ¢pusuku (yriy0€HHBIN yPOBEHb) HA YPOBHE OCHOBHOTO OOIIET0O
obOpazoBanus orBoautcs 340 gacos: B 7 kinacce — 102 yaca (3 yaca B Hezelnw), B 8
kimacce — 102 ygaca (3 yaca B Hezento), B 9 kitacce — 132 4Jaca (4 yaca B HEJIEIIO).



COJAEPKAHUE OBYUYEHUA
7 KUIIACC

Pasznea 1. ®usuka 4 e€ poib B IO3HAHUM OKPYKAOLIEr0 MUPA.

®duzrka — Hayka o mpupoje. SBieHus npupoiabl (3IEMEHTHI COJEPKaHMUS,
BKJIIOYAIONIUE MEXIpEaMEeTHbIe cBs3u). Dusmyeckue sBICHUSA: MEXaHUUYECKHE,
TEIUIOBBIE, DIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3ByKOBBIC.

®dusznueckne BenuuuHbl. PasmepHocTb. EnuHuIpl ¢Gu3nyecKux BETUYHH.
Usmepenne Qusnuecknx BenuuuH. OTanoHsl. Dusmueckue mnpubopsl. llena
nenenusi. [lorpemHocts n3mepenuii. [lpaBuna 6e3onacHoro Tpyna npu padote ¢
71a0opaTopHbIM 00OpynoBaHUEM. MexayHapoaHas cuctema enuHull. llepeBon
BHECHUCTEMHBIX eaquHHI] B equHUIbI CH.

Kak ¢u3nka u 1pyrue ecCTeCTBEHHbIE HAYKH HU3y4aroT npupoay. EcrecTBeHHO-
HAay4YHbIA METOJl TO3HAHUA: HaAONIOJCHHE, ITOCTAaHOBKAa HAYYHOI'O BOMpOCA,
BBIIBJKEHUE THUIIOTE3, OSKCIEPUMEHT 110 TIPOBEPKE THUIOTE3, OOBICHEHUE
HabogaeMoro aByieHus. Onucanne (U3NYECKUX SIBJICHUN C TOMOIIBIO MOJEIIEH.

Jemoncmpayuu.

MexaHnnueckue, TENMIOBBIE, JEKTPUIECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC
SBJICHUS.

dusnueckre NpuOOpPHl U MpOIEeaypa MPSAMBIX HU3MEPEHUN AaHaJOrOBBIM U
U (GPOBBIM PUOOPOM.

Jlabopamopnwie pabomul u onvimol.

OmnpeneneHre UEHbI IeJIEHUS IKaJIbl U3MEPUTEILHOTO TPUOOpa.

N3mepenue pacCTosIHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 majeTKu.

N3mepeHne BpeMeHN.

N3mepenne 00bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenue pa3MepoB MalbIX Ted. MeTon psaoB.

IIpoBeneHne wHccienoBaHUs IO IMPOBEPKE TUIOTE3bl: JAIBHOCTH IIOJIETA
HIapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OO0JIbIlIe BHICOTA ITyCKA.

Paznean 2. IlepBoHayajibHbIEe CBeJIeHUS 0 CTPOCHUM BellleCTBA.

CrpoeHne BeniecTa: aTOMbl M MOJIEKYJBI, UX pa3Mepbl U mMacchbl. OIBITHI,
JIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BEILIECTBA.

JIBrxkeHne wuactuil BemiecTBa. CBsI3b CKOPOCTH JIBM)KEHHMSI YacTHI[ C
temriepatypoii. bpoyHoBckoe aBmxkenue. [duddysus. BzaumopeiictBue uactuil
BEILIECTBA: IPUTSKEHUE U OTTAIIKUBAHUE.

ArperaTHbple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUJIKOCTENM M TBEPIBIX
(KpUCTaJIIMYECKNX) TeJl. B3auMOCBA3b MEXIy CBOWCTBAMHU BELIECTB B Pa3HBIX



arperaTHBIX COCTOSHHUSIX M MX aTOMHO-MOJEKYJISIpHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUM BOJBI.

Jemoncmpayuu.

Hab6monenue OpoyHOBCKOTO JIBUKEHUS.

Hab6monenne nuddysun.

Habnronenue siBiieHnid, 00BSICHIIONINXCS MPUTHKCHUEM WM OTTAJIKUBAHUEM
YaCTHUIL BEIIECTBA.

Jlabopamopnvie pabomul u onvimel.

Onenka 1uaMerpa aToMa METOZOM PSIIOB (C UCTIOIb30BaHuEeM QoTorpaduii).

OnbITHl IO HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS T'a30B.

OMnbITEI IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO MIPUTSKECHHUS.

Pa3nea 3. /IBukeHUe U B3aUMOAEMCTBHE TeJl.

Mexannueckoe naBwxkenue. Ilyte u  nepememenue. PaBHOMepHOE H
HepaBHOMEpHOE JBIKeHHEe. CBOOOAHOE MajJeHHEe KaK MpUMEpP HEPaBHOMEPHOTO
nBrxeHns: Ten. CkopocTb. CpenHsis CKOPOCTh NMPHU HEPABHOMEPHOM JIBUKECHHM.
Pacuér myTu u BpeMeHU JBUKECHUS.

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

SlBnenne nHEpuMM. 3aKOH HMHEPUUHM. B3aMMoAenCTBHE TENl KaKk NPUYMHA
M3MEHEHUSI CKOPOCTM JABMXKEHHs Teil. Macca Kak Mepa HWHEPTHOCTH Telia B
MOCTyHaTeIbHOM JBWXEHUU. [lmoTHocTs BemiecTBa. CBS3b IJIOTHOCTH C
KOJMYECTBOM MOJIEKYJl B eAuHuIle o00béma BemectBa. 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
TsokecTd. CHila TSDKECTH Ha Ipyrux miuaHnerax. Bec tena. Heecomocts. CrioxkeHune
CWJI, HAMPABJIEHHBIX MO OJHOM mpsiMoil. PaBHOmelcTBytomas cui. Cuna TpeHUsl.

TpeHue CKONBXKEHHsS W TPEHHUE IIOKOs, BSI3KOE TpeHue. TpeHue B Npupoae u
TEXHHUKE.

Hemoncmpayuu.

Hab6nronenne MexaHnuecKoro JIBIKCHUS TeTa.

N3MepeHre cKopoCTH NMPSIMOJIMHEHMHOTO ABUKEHHUSI.
HaGmronenue siBfieHust HHEPIIUH.

HaOmronenne naMeHeHus CKOPOCTH MPU B3aUMOJICUCTBUU TeJl.
CpaBHeHHE Macc MO B3aUMOJICCTBHUIO TEII.

CnoxeHue CUJl, HallpaBJICHHBIX MO OJTHOM MPSMOM.
Jlabopamopnsie pabomel u onvimel.



OrnpeneneHue CKOpPOCTH PABHOMEPHOTO JIBUKEHUA (IIApUKA B KUJKOCTH,
MOJIEJIH JICKTPUUECKOTO aBTOMOOUIIS U TaK Jiajee).

OnpeneneHue cpeaHed CKOPOCTH CKOJIBKEHHS OpycKa WM IIapuka IIo
HAKJIOHHOU ITIOCKOCTH.

Ornpenenenue mI0OTHOCTH TBEPAOTO TeNA.

OneITBI, JEMOHCTPHUPYIONIME 3aBUCHUMOCTh pACTsDKCHHS (AedhopMarivi)
MPY>KUHBI OT MPUII0KEHHOUN CHUIIBI.

OMnBIThL, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIBI TPEHHS CKOJIBKEHUS OT CUJIbI
JIABJICHHS M XapaKTepa CONMPHUKACAIOIIUXCS TOBEPXHOCTEM.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKMAKOCTEN U ra30B.

Jasnenue. Cuna naBneHusi. CnocoObl yMEHBLIEHUS U YBEJIMUEHUS JaBICHUS.
JlaBneHue raza. 3aBUCUMOCTbD JaBJICHUs raza oT o0bEéMa u Temnepatypsl. [lepenaua
JABIICHUS TBEPABIMU TEJIaMH, JKHAKOCTIMH W ra3zaMu. 3akoH Ilackais.
[THeBMaTHUECKNE MAIIIUHBI.

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

Atmocdhepa 3emnn u atrmocdepHoe naBieHue. [IpuuuHbl CyliecTBOBaHUS
BO3aAylHON oOonouku 3emud. OnbiTr Toppuuennu. M3mepenune armocdepHOro
JaBJIeHUs. 3aBUCUMOCTh aTMOC(HEpPHOT0 AaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 17151 U3MepeHns aTMOC(hEepHOTO TaBJICHHUS.

JlelicTBrE KUIAKOCTH M ra3a Ha MOTPYyKEHHOE B HUX TeJO. BriTankuparomas
(apxumenoBa) cuiia. 3akoH Apxumena. Y cJI0BUE BOBHUKHOBEHUS BBITATKHUBAIOIICH
(apxumenoBoif) cuiibl, noarekanue. [naBanue ten. Bo3ayxoriaBaHue.

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 00BEMA MOTPYKEHHONU B KHUIKOCTh
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 padomul u onvimel.

HccnenoBanre 3aBUCMMOCTH Beca Tella B BOJAE OT 00bEMa MOrpYyXEHHOU B
JKUJIKOCTh YaCTH Tea.

OrnpeneneHue BBITAIKUBAOLIEH CUIIbL, IEUCTBYIOLIECH Ha TEJIO, MTOTPYKEHHOE
B KUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIECH CUJIbI, JEMCTBYIOIIEH HA TEJIO B
KUJIKOCTH, OT MACCHI TeJa.

OneITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh  BBITAJKHBAIOIIECH  CHUJIBI,
JEUCTBYIOIIEH Ha TEJIO B KUJIKOCTH, OT 00bEMa MOTPYKEHHON B )KUIKOCTh YacTH
T€JIa U OT INIOTHOCTU KUIKOCTH.

KonctpyupoBanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U OMPEACICHUE
€€ rpy30n0AbEMHOCTH.

Pazgea 5. PaGoTra u MOIIHOCTB. JHepPrus.

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

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJHUCHIACT, HAKJIOHHAA
IJIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMmeHT cuiibl. PaBHOBecue priuara. [Ipasuno
MoMmeHTOB. [IpuMeHeHuMe mpaBuiIa paBHOBECHUsI phluara K OJOKy. «30J0TOe
npaBuio» mexanuku. KITJ] mpocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexanuueckas dsHeprusi. KuHeTmueckas U TOTEHIMAbHAsT SHEPTHUS.
[IpeBpailieHre OHOTO BHIA MEXAHUYECKOW SHEPTUH B IPYTrOid. 3aKOH COXPAHEHUS
Y MIPEBPALCHUS SHEPTUU B MEXaHHKE.

Hemoncmpauuu.

[TIpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanue ycinoBul paBHOBECHS pblyara.

N3mepenue KII/[ HaKIIOHHOW MIIOCKOCTH.

N3ydenue npaBuia psluara AJisi HOJIBHYKHOTO U HEMOABUXKHOTO OJIOKOB.

Omnpenenenue K11/l moaBuKHOTO U HEMTOJBUKHOTO OJIOKA.

OmnpeneneHue pabOThl CUIIBI YIIPYTOCTU NP MOABEME TPY30B MPU MOMOIIU
IMOABVKHOTO OJIOKA.

N3ydeHne 3aKk0Ha COXpaHEHUSI MEXAHUYECKON SHEPTUH.

8 KUIACC

Pa3nea 6. TensioBbIe AIBJIEHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPUU CTPOCHUS
BellecTBa. Macca U pa3Mmepbl aTOMOB U MOJEKyJ. OMNbIThl, MOATBEPKAAIOIINE
OCHOBHBIE MOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.



Mogenn TBEPIOro, >KHAKOTO M Ta3000pa3HOTO COCTOSHUN 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, KallWJULIPHBIC
ABJICHHs. TEIIOBOE€ pacUIMpEHHE M C)KaTue. 3aBUCUMOCTb JABJICHHS ras3a oOT
00BEMa, TeMIepaTyphbl.

Temneparypa. CBsA3p TeMIepaTypbl CO CpeIHEH KHHETUYECKOM DSHEprueu
TEIJIOBOTO JIBM)KEHHMSI 4acTULl. TemneparypHble IIKaJIbI.

BuyTtpennsis sHeprus. CnocoObl HW3MEHEHHS BHYTPEHHEH OSHEpIuu:
TEeIUIonepeaaya u CoBeplieHre padboTel. Buapl Temionepenayu: TemIonpoBOAHOCTD,
KOHBEKIMs, W3IyyeHue. Buael Termonepeaayn B TOPUPOAE U TEXHHKE.
HeoOpaTuMOCTh TEMIOBBIX MPOLIECCOB.

KonnuectBo TemnoTel. YenbHas TEMJIOEMKOCTh BeleCTBa. TemIooOMeH U
TEIJI0BOE paBHOBecHe. 3akoH HploToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajlaHca.

[InaBiieHrE U OTBEPAECBAHNE KPUCTAJUIMYECKUX BEIIECTB. Y IEJIbHAS TEIJIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenune. Kunenue. Y nenbHas
TEIU10Ta napooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(HEPHOTO
JapiieHusl. HachlleHHBIN 1 HEHACBIIEHHBIN 1ap. BiaxxHOCTh BO3ayXa.

OHEprust TOIUINBA. Y IeJIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TernoBbix asurateneit. KIIJ TemmoBoro nBurarens.
TeruioBple JABUTATEIM M 3alATA OKPYXKAIOWIEHW cpenpl. TemnoBble IOTEpU B
TEILIOCETSX.

3aKOH COXPAaHEHMSI U NPEBPALLCHHS SHEPTHMM B MEXAHUYECKUX M TEIIOBBIX
IIPOIIECCaX.

Jemoncmpayuu.

Habmroienue OpoyHOBCKOTO JIBUYKEHUSI.

Hab6monenne nuddysun.

Habnrogenue sBIEHUI TMOBEPXHOCTHOIO HATSDKEHMS, CMAayuMBaHHUS M
KaNMWUISIPHBIX SIBIICHUU.

Habnrogenue TemioBoro paciiupeHus Tem.

W3MmeHeHne naaBiieHUs rasa MpU HU3MEHEHHMH OObEMa M HArpeBaHUM WM
OXJIaXKICHUH.

[IpaBuiia U3MepeHUs TEMITEPATYPBI.

Bubl Teronepenaum.

OxJakJieHue Ipy COBEPUICHUH PabOTHI.

HarpeBanue npu coBepiieHny pabOoThl BHEITHUMHU CHUJIAMH.

CpaBHEHHE TEIIIOEMKOCTEN pa3INYHbIX BEILECTB.

HaOmronenne kuneuus.



HaOnroienre nocTosIHCTBA TEMIEPATYPhI IPU TUIABICHUU.

Mojenu TenIOBbIX IBUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

OnpITHl IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITH IO BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepenure TeMneparypsl Mpy MOMOIIIM KUJIKOCTHOTO TEPMOMETpPA U JJaTYUKA
TEMIIEpaTyphI.

OnpiTel MO HaAOMIOIEHUIO TEIJIOBOTO PACHIMPEHUS] Ta30B, KUIKOCTEH H
TBEPJBIX TEIL.

Omnpenenenue AaBiIeHUS BO3yXa B OaJUIOHE MIMIPUIIA.

HccnenoBanre 3aBUCHMMOCTH JABJEHUS BO3AyXa OT €ro oo0béma W
TEMIIepaTyphl.

[IpoBepka runoTe3bl JUHEHHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIEpaTyphl.

Habnrogenne wW3MEHEHUs BHYTPEHHEM OJHEpruM Tela B  PeE3ysbTaTe
TEIJIoNepeaul U padOThl BHEITHUX CHJL.

HccnenoBanue sBJIEHUS TEIUIOOOMEHA MTPU CMEIIMBAHUY XOJIOJHOM U ropsyei
BOJIbI.

Omnpenenenne KOJIMYeCTBA TEIUIOTHI, OJIYYEHHOIO BOJIOM MPU TEIII0O0OMEHE C
HarpeTbIM METAJNIMYECKUM LIUITMHIPOM.

OmnpeneneHre MOIIHOCTHU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue yIeapHON TEIIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCHapeHHus..

OmnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JIbJA.

Pazges 7. diaekTpudyeckue ¥ MAarHUTHbIE SIBJICHHSI.

OnekTtpu3auus Tel. JBa poaa 3ieKTpUyYecKux 3apsiaoB. BzaumoneiicTBue
3apsbKeHHBIX Tell. 3akoH Kysona.

Onekrpudeckoe mnoisie. Hanpsoxk€HHOCTH sieKTpuueckoro mnoiisd. IlpuHnmn
CYNEPIIO3ULIUU IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA ANEKTPUUECKUN 3apsl.
Crpoenue aroma. I[IpoBOAHMKH, IUAIEKTPUKA U TMOJYHNPOBOJAHUKHU. 3aKOH
COXpaHEHUS IEKTPUUYECKOTO 3apsiaa.

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKAa.
M cTOYHUKM TIOCTOSIHHOTO TOKa. JIeWCTBUSA DJIEKTPUYECKOTO0 TOKa (TEIIOBOE,
XUMHUUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIAX, KUJKOCTIX U razax.

OnekTpuueckas 1enb. Cuna Toka. DIEKTPUUECKOe HANpsiKEHUE. AMIIEPMETP
Y BOJIbTMETP B II€MU MOCTOSTHHOTO ToKa. CONpOTUBIIEHHE MPOBOJHUKA. Y IEJIbHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locimenoBarenbHoe U



napajuiebHOE CoeIMHEeHHE NpoBOAHMKOB. DJIC B e NOCTOSHHOIO TOKA. 3aKOH
Oma s monuoit nenu. [IpaBuma Kupxroga. Pacd€r mpocThIX 3JEKTpHUECKUX
uenen. HennmHelHbIe 3JIEMEHTHI.

PaGota ¥ MOIIHOCTH DJEKTPUYECKOrO TOKa. 3akoH Jlxoyns-JleHua.
DnexkTpudecKre 1enu U NOTPEeOUTENH IEKTpUIecKoi sHepruu B ObITy. KopoTkoe
3aMBIKaHUE.

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
noyie. MarauTHoe mosie 3eMJIM M €ro 3HadyeHHWe I KU3HU Ha 3emie. OmnbIT
Opcrena. MarHutHoe noje 3iekTpuyeckoro Ttoka. OmbiT Amnepa. [Ipumenenue
AIIEKTPOMArHUTOB B TEXHUKE. [[eliCTBME MAarHUTHOIO MOJIL HA MPOBOJIHUK C TOKOM.
Cuna Amnepa U onpenesicHue €€ HalpaBiIeHUs. DJICKTPOABUIaTENlb TOCTOSHHOTO
ToKa. Mcronp30BaHME SJIEKTPOJIBUTATENIE B TEXHUYECKHX YCT-pOMCTBAX M Ha
TPaHCIIOPTE.

OnbiTel @apajies. SIBieHNE dEKTpOMarHuTHON MHAYKIUU. [IpaBuio JleHna.
DIIEKTpOreHepaTop. Cnoco0sl ITOJTyYEHHS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMM Ha BO300HOBJISIEMBIX MCTOUYHHMKAX DJHEPTrUU. DKOJIOTUYECKHUE
po0JIeMbl SHEPreTUKU. TOIITUBHBIC SJIEMEHTBI U AJIEKTPOMOOWIIH.

Hemoncmpauuu.

DneKTpu3anus Tel.

JIBa posia 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEJL.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DNeKTpocTaThiecKast HHAYKIHS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

MogenupoBanue CHWIOBBIX JIMHUM JJIEKTPUYECKOTO TMOJISI C IOMOIIBIO
OYMaKHBIX CYJITAHOB.

[IpOBOIHUKH U AUBIECKTPUKH.

M cTOYHMKHM TOCTOSIHHOTO TOKA.

JIelicTBHS 3IEKTPUYECKOTO TOKA.

DIJIEKTPUYECKHUIM TOK B KUJKOCTH.

["a30BbIii pa3psia.

N3mepenune cuibl TOka aMIIEpMETPOM.

N3MepeHune 3eKTPUYECKOTO HANPSAKEHUS BOJIbTMETPOM.

PeocTaTt 1 Marazud COnpoOTUBIICHUM.

B3aumopaencTBrE TOCTOSTHHBIX MArHUTOB.

MoaenupoBaHrue HEBO3MOXKHOCTH Pa3/ICJICHUS MTOJIOCOB MarHuTa.

MoaenupoBaHue MarHUTHBIX MOJIEN MOCTOSIHHBIX MarHUTOB.

OmneIT Dpcrena.

MarHuTtHoe 1oje Toka. DIEeKTPOMAarHHmT.

JlercTBrEe MarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.



DNEeKTPOABUTaTENb NOCTOSHHOIO TOKA.

OmneiTel @apases.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimel.

OnpiThl 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl MPU CONMPUKOCHOBEHUHM W
WHIYKIHUEN.

HUccnenoBanne JOEUCTBUS JJIEKTPUYECKOTO IO HA NPOBOAHUKUA U
JTUBJIEKTPUKHU.

COopka 1 UCTIBITAaHUE ANEKTPUUECKOM 1IETIH MMOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 PESUCTOP, OT
HaIpsHKEHUS. Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh AJEKTPUUYECKOTO COMPOTHBIICHHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOMAU TONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue y1eapHOT0 CONMPOTUBIIEHUS IIPOBOJHUKA.

[IpoBepka mpaBuia CJIOKEHHUS HANPsDKEHUH TpU  MOCIEI0BAaTEIBLHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia Jid CWIBl TOKAa MpPU MAPAJUIETBHOM COEIHMHEHHUH
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

[Iposepka npasuin Kupxroda.

[IpoBepka BeInoJIHEHUS 3aKk0HAa OMa I MOJTHOM LENN.

N3yyeHnue BOJIbTaAMIIEPHBIX XapaKTEPUCTUK HEIIMHEUHBIX DJIEMEHTOB (JIAMIIbI
HaKaJMBaHUS VI NOJYyIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYILIEr0 Yepe3 Pe3UcTop.

OmnpeneneHne MOIHOCTH AJIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.

Omnpenenenue K11l narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB MPU UX O0BETUHEHUU U
pazJieleHuN.

HccnenoBanue necTBUA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJi€HUS TOKA B KaTyIIKE W OT HaJu4us
(OTCyTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydenne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM.

KoHcTpynpoBanue u nzydeHue padoThl JJIEKTPOABUTATENS.

N3mepenne KII/] anexkTpoaBuraTtenbHON yCTAaHOBKH.

OneITBl 1O  HMCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  WHAYKIIWU:
UCCIIEIOBAaHUE N3MEHEHU 3HAUEHUS U HAMPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KJIACC



Paznen 8. Mexannueckue siBJICHUS.

Mexanudeckoe ABuWxkeHue. MarepuanbHas Touka. CrHocoObl OMHMCAHMS
MEXaHUYECKOTO JABWXCHUS: TaOJIMYHBIN, rpaduieckuit, aHanuTudeckuii. Cucrema
otrcuéta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKEHUSI.

BekTopHble BEIMYUHBI, ONEPAIIMU C BEKTOPAMU, NPOCKIINHU BEKTOpa. Panunyc-
BEKTOpP MATEpUAIIBHOM TOYKH, NEPEMENICHUE Ha IUIOCKOCTH. PaBHOMepHOe
NpSIMOJIMHEWHOE IBMkKeHNE. HepaBHOMepHOE NpsIMOJIMHENHOE NBH>KeHUE. CpenHsis
Y MTHOBEHHAsi CKOPOCTh TeJa IPH HEPABHOMEPHOM JBUKECHUH.

YckopeHnne. PaBHOYCKOPEHHOE TMPSIMOIMHENMHOE JABWKECHUE. Y CKOPEHHUE
cBOOOAHOTO nageHus. OnbIThl ["anues.

['paduueckas mHTEpHIpeTallis YCKOPEHUS, CKOPOCTH, MPOUJEHHOTO TYTH U
IepEMELECHHUS IS TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>xeHue Tena, OpOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

JIBrmxkeHHE 1o OKPY>KHOCTHU. JIMHEHass CKOPOCTh, YTIIOBasi CKOPOCTh, EPUO
M 4acToTa O0palieHus Mpyu paBHOMEPHOM JBHKEHHUU 0 OKPYKHOCTU. CKOPOCTh U
YCKOpPEHUE MPU IBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOIEMCTBYIOIIIAS CUJIA.

[lepBoii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroTona.
[IpyHIMT CynepO3uLUN CHIL.

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

JIBUKEHHE T IO OKPYKHOCTHU MOJI IECTBUEM HECKOJIBKUX CHIL.

3akoH bepnymim u nogbéMHas cuia KpbuUia. COBpEMEHHBIE JIETATEIIbHBIE
ammaparbl, CyJla Ha MOABOAHBIX KpBUIbAX, AHTUKPBUJIO HAa CKOPOCTHBIX
aBTOMOOWIAX. J[BHMyKeHHUE TT0e3/1a Ha MarHUTHOM TOTyIIIKE.

Cunia TSKECTM M 3aKOH BCEMHUPHOIO TSATOTEHHUs. JIBM)KEHUE TEel BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie TiaHer BOkpyr Comuna). Ilepmas
KOCMHUYECKasi CKOpocTb. HeBeCOMOCTh 1 meperpys3Ku.

PaBHOBecue maTepuanbHON TOUKU. AOGCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPJIOTO TeJIa C 3aKPEIJIEHHON OChIO BpaiieHusi. MoMeHT cuiibl. LleHTp TsxecTw.

Nmmnyinbsce Tena. U3Menenue umnynsca. IMnynsc cuitbl. Ypyroe u HEynpyroe
B3aUMOJICHUCTBUE. 3aKOHbI U3MEHEHUA M COXPAHEHHUS UMIyJibca. PeakTuBHOE
JIBUKCHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa cui TsDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEpruu 1 padoThl. [loTeHIInanbHas SHEPTUs Tela, MOTHATOTO Hall
IMOBEPXHOCTHIO 3eMIIH. [oTeHIIManbpHas s3Heprust cxaTou npyxkuHbl. Knnetnueckas
sHeprus. Teopema O KMHETHMYECKOW SHEPruM. 3aKOH MU3MEHEHHS M COXPAHECHUS
MEXAHUYECKON DHEPIUH.

Jlemoncmpayuu.



HaOnroieHne MeXaHW4YeCKOTO JBHXKEHHUSI TeJla OTHOCUTENIBHO Pa3HbIX Tel
OTCUETA.

CpaBHeHUE MyTe W TPaeKTOPUU JIBMOKEHUS OJIHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TeJl OTCUETA.

N3mepenne cKopoCTH M YCKOPEHUS TPSIMOJIMHEWHOTO JIBUYKEHUS.

HccnenoBanrie Npru3HaKoOB PAaBHOYCKOPEHHOTO JIBHXKCHUSI.

HaOnronenue ABUKEHUS Tella 0 OKPYKHOCTH.

HabGnronenne MexaHWYEeCKUX SIBJICHHUM, MPOUCXOJSAIIUX B CHUCTEME OTCUETa
«Tenexka» mpu e€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHUU OTHOCUTEIHHO
KaOuHeTa (QU3UKH.

HaGmronenue paBHOBeCHs TeJl, CBOOOHOTO MajcHUs, KOJeOaHUsI MasiTHUKA B
WHEPIUAJIBHBIX CUCTEMAaX KakK MOJTBEPKICHUE MPUHIIUIIA OTHOCUTEIHHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JIEUCTBYIOIIEH HA HETO CUJIBL.

Habmronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

N3MeHeHue Beca Tela Py YCKOPEHHOM JBUKECHUH.

[lepenaya uMIryabca Ipy B3aMMOJEHCTBUH TEL.

[IpeobpazoBanusi IHEPTUM MPU B3aUMOJICUCTBUU TEJL.

CoxpaHeHue UMITyJIbca Mpu a0COJIFOTHO HEYIIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre UMITYJIbCA MPU YIIPYTOM B3aUMOJICHCTBUMU.

Halnronenune peakTUBHOTO JBUKECHUS.

CoxpaHeHHe SHEPTUH MPU CBOOOTHOM MaJICHHH.

CoxpaHeHure PHEepruu Npu ABUKEHHUH Tella MOJ AEHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomul u onvimel.

KoHcTpynpoBaHue TpakTa [jsi pa3roHa W JalIbHEMIIEro pPaBHOMEPHOIO
JIBIDKCHUS IApUKA WIN TEJICKKH.

Omnpenenenue cpegHeN CKOPOCTH CKOJIbKEHUS OpYCKa WM JBUKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yYCKOpPEHUsT Tela MPU PABHOYCKOPEHHOM JBHKEHUHU IIO
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHU IIPU PaABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIU MPU PABHOYCKOPEHHOM JBMKEHUHU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCATCS KaK PsiJl HEYETHBIX YUCEN, TO BpEMEHA OJIMHAKOBBI.

HccnenoBanuie ABUKEHUS Teia, OPOIIEHHOTO MOJI YIJIOM K TOPU30HTY.

WccnenoBanre 3aBUCUMOCTH  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kodhGUIMEHTA TPEHUS CKOTBKCHUS.

OnpeneneHue KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHJIbl YIIPYTOCTH, BO3HUKAIOIIEH B MPYKUHE, OT
cTernieHu aepopMaIiy Mpy>KUHEI.

OmnpeneneHue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUKEHUU TEJa IO
TOPU30HTAJIBLHOM MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YNIPYTOCTH MpU  MOABEME Tpy3a C
WCIIOJIb30BaHUEM HEMOIBUKHOTO U TTOJABUKHOTO OJIOKOB.

Paznen 9. Mexanuveckue Koj1e0aHus U BOJHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJIECOAHUM: IEPHUO/I,
4yacToTa, aMIUIMTyJa. ['apMoHMYeckue KojebaHus. 3aTyxawlue KoJieOaHus.
Boinyxennbie konedanus. Pezonanc.

MaremaTnuecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamieHue sHeprun npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble W momnepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: MHTEpepeHius u qudpakius. JJmHa BOJTHB U CKOPOCTh €€
pacripocTpaHeHusa. MexaHnuecKre BOJHBI B TBEPJIOM TeJie, CEHCMUYECKUE BOJHBI.

3Byk. Pacnpoctpanenue m oTpakeHue 3ByKa. ['pOMKOCTH 3ByKa W BBICOTA
toHa. Pe3zonanc B akyctuke. Mudpa3sByk u ynbTpasByk. Hcnonab3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOIOTHSIX.

Hemoncmpauuu.

HaOmronenne kosjeOaHWii Tel mOJN JEUCTBHEM CHIBI TSKECTH W CHIIBI
YIPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTU U HA TIPY)KUHE.

HaOmroienre BeIHYKICHHBIX KOJICOAHUM U pe30HaHCa.

PacnipocTpaneHue npo10IbHBIX U MOMEPEYHBIX BOJIH (HA MOJIETIN).

HabGmronenne nntepdepeHun u TuPpakiiui BOJIH Ha TIOBEPXHOCTU BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HAHC.

Jlabopamopnvie pabomel u onvimol.

OrnpeneneHue 4acTOThI U NMepUojia KojaeOaHni MaTeMaTUYECKOTO MasITHHUKA.

OmnpeneneHne 4acTOThl U MEpUoa KoJIeOaHUN NPYKUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoa KojieOaHU Tpy3a HA HUTH OT JJIMHBI
HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpHOJia KOJIEOAaHUH MPY>KHHHOTO MasTHUKA OT
Macchbl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIEpHOJa KOJeOaHUN TIpy3a, MOABEUICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH TIEPHOJIa KOJIEOAaHUH MPYKUHHOTO
MasiTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.



Pasznen 10. DiiekTpoMaraHuTHoe 1oJie M 3JIeKTPOMATHUTHBIE BOJIHBI.

ONeKTpOMarHuTHOE  ToJie.  DJEKTpOMarHuTHble  BodHbL.  CBolcTBa
AIIEKTPOMArHUTHBIX BOJH. [llkayna »JeKTpoOMarHUTHBIX BOJIH. Mcmonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JJIsI COTOBOM CcBsA3U. Pagnonokanusa. Kocmuyeckas cBA3b.

DneKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
cBeTa: MHTephEepeHIns U AUPPaKIIHSL.

Jemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

Nurtepdepenius u qudpakiuys cBeTa.

Jlabopamopnvie pabomul u onvimel.

N3yueHue CBOMCTB 3JIEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOIO
tenedoHa.

[TpoBeneHne onpITOB MO HAOIIOAEHUIO UHTEP(EPEHIIMU U AUPPAKIIMU CBETA.

Pasznen 11. CBeToBbIE ABJICHHS.

JlyueBas Mojzenb cBeTa M TeOMETpuYecKas onTuka. VCTOUYHHMKM CBerta.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeta. 3armenus ConHna u JIynsl. Otpaxenue
ceera. Ilmockoe 3epkano. 3akoH oTpaxeHus: cBeta. [locTpoeHue n300paxeHuw,
C()OPMUPOBAHHBIX 3€PKAJIOM.

[Ipenomnenue ceera. 3akoH npesiomieHus cBeta. [loaHoe oTpakeHue cBera.
Hcnonb30BaHuE MOJTHOIO OTPAXKEHHSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

Jlunza, xonm mnyuerr B suH3e. @Popmyna TOHKOM JMH3BL llocTpoeHue
n300pakeHnii, CHOPMHUPOBAHHBIX TOHKOW JHH30M. OnTuyeckas cucrema
¢doroanmnapara, MUKpPOCKONa M Tejeckona. [Ja3, Kak oONTHYECKas CHCTEMA.
bru3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HbloToHa. CrokeHue
CHEKTpaJbHBIX IBETOB. JlMcnepcus cBeTa.

Hemoncmpauuu.

[IpssmonuHEHOE pacpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxeHuit B MIOCKOM 3€pKaJe.

[IpenomiieHue cBera.

OnTuyecKkuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

Xox 1yder B paCCEUBAIOIEH JIMH3E.

[Tomydenue n300pakxeHUi ¢ TOMOIIBIO JIUH3.

[Tpuniun gevictBus dhoToarnmapara, MUKPOCKOTIA U TEJIECKOIIA.

Mogens rnasa.

Paznoxenue 6e5oro cBera B CIEKTP.



[Tomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETA Pa3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.

HccnenoBanre 3aBUCUMOCTH yTJla OTPaKEHHsI CBETOBOIO Jiyda OT yria
MaJICHUS.

N3yuenue cBONCTB N300paKeHUsI B INIOCKOM 3epKalie.

HccnenoBanre 3aBUCUMOCTH YIila IPEJIOMJIEHUS OT yIJia MMaJIeHNs CBETOBOIO
Jy4a Ha TPAaHULE «BO3TyX—CTEKIION.

[Toy4yenune n300paxeHuit ¢ TOMOIIBI0 COOMPAOIICH JTUH3HI.

Omnpenenenue (QPOKYCHOTO pacCTOSHUS M ONTHYECKOW CHIIBI COOMparoliei
JIVH3BI.

OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

OnpITel 1O BOCHPHATHIO LIBETA NPEIMETOB NMPU HUX HAOIIOACHUH 4Yepes3
[BETOBBIE (DPUIIBTPBHI.

Pa3gen 12. KBaHTOBBIE SIBJICHHUS.

OmneiTel Pe3epdpopna v mianerapHas mojenb atoma. Monens atoma bopa.
HcnyckaHue u NnoriomeHne cBeta aroMoM. KBaHThI. JInHENYaThle CIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHrue aTOMHOTO
anpa. HyxionHas Mopaenbs aromHoro sapa. Msoronel. PannoaxktuBHBIE
npespaieHus. Ilepuon nmosypacnana aroMHbIX saep. JeicTBUE paJirOaKTHUBHBIX
U3JTy4EHUI Ha )KUBbIE OPraHU3MBbI. 3alUTa OT PAAHMOAKTUBHOTO U3ITyUYEHHUS.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUS 3apsIOBOIO U MAacCOBOTO YHCEN.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W PHEpruu. Peakuuu cHHTE3a U
nenenus suaep. Mcrounukum sHeprum ConHua u 3BE3A. SnepHas sHepreTuka.
DKOJI0ru4ecKue npoosIeMbl siIEpPHON SHEPTETHKHU.

Jemoncmpayuu.

CrexTpbl U3Ty4YEeHHs] U TTOTJIOIICHUS.

CrieKTpbl pa3IMYHbIX ra30B.

CnekTp Bogopo/a.

HabGnronenue tpekoB B kamMepe Bunbcona.

PaboTa cuérunka HOHU3UPYIOUIUX U3ITYYEHUH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnsie pabomel u onvimel.

HabmroieHue CIomHbIX ¥ IMHEHYAThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanrie TPEKOB: U3MEPEHUE SHEPIMH YACTUIIBI [T0 TOPMO3HOMY IYTH
(no dotorpadusam).

N3mepenne paanoakTUBHOTO (oOHA.

I[HoBTOpHUTEIBLHO-00001IAOINMH MOAYIb.



[ToBTOpHUTENHEHO-00001AIOMINI MOy MIPEIHA3HAYEH 7Sl CUCTEMAaTU3alun
¥ 0000IIeHHS TPEIMETHOTO COJIEPKaHUs U OMBITA IEITEIbHOCTH, IPUOOPETEHHOTO
Opu M3yYEeHUH BCEro Kypca (GU3MKH YIIIyONEHHOTO YPOBHS, a TaKkKe s
HOJIFOTOBKK K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HUKE.

B mpouecce wu3ydeHus MAAHHOTO MOIYJS pPEAIM3YIOTCA W IOJYy4aroT
JanbHEeWIee pa3BUTHE Y4eOHbIE JEHCTBHUS, OOECHEeUMBAIONINE JOCTHKCHHE
OpPEIMETHBIX M METaNpeJIMETHBIX pe3ylbTaToB OO0yueHus, (opMUPOBaHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
OPUMEHEHUsl (U3NYECKUX 3HAHUN, MCCIIENOBATENbCKUE IEHCTBUS (BBIABHIKEHUE
TUIIOTE3, NMOCTAHOBKA LENHM U IJIAaHUPOBAaHUE HUCCIEIOBAaHMs, aHAJINW3 JaHHBIX U
MOJTy4YE€HHUE BHIBOJIOB).

[IpeanoututenbHOM (OPMOI  OCBOEHHS MOAYJIA ABISIETCS MPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

peuieHue 3a1ad, OTHOCSIIMXCA K PasIMYHBIM pasfellaM M TeMaM Kypca
(U3HUKHU, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE PA3HbIX Pa3/IeJioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYask pabOThI U OMBITHI U3
NepeuyHel K paszfenaM Kypca) B YCIOBUSAX CaMOCTOSATENIBHOIO IJIAHUPOBAHUS
IPOBEJCHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHUS METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAJIBHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl MO €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

padoTy HaJ rPYNIIOBBIMU WM UHIUBUIYaIbHBIMUA IPOEKTAMU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (pU3uKH.

N3ydeHne mMOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UMKH YIIIyOJIEHHOIO YPOBHS,
BKJIFOYAIOLIEH 3aaHds Pa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaTsl BBINOIHEHUS
JMarHOCTHYECKON paboThl MOTYT MMOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYaIOLIUXCs
K OCHOBHOMY TOCYJAapCTBEHHOMY OJK3aMeHy 10 (Qu3uKe, a TaKxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IrPaMOTHOCTH.



[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:

MPOSIBJIECHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nYecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

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

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYK/I€HUU OOIIECTBEHHO 3HAYUMBIX 1
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHYECKUM TNPUMEHEHHUEM JOCTHXKEHUN
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 HaAyuYHO20 NOZHAHUA:

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

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI IPUPO/IBI;

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 TIpaBWJl O€30MacCHOrO TIOBEJCHUS Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM O00OpYyJOBaHHUEM B
JIOMAIITHUX YCIIOBHSIX;

c(hOpMHPOBAHHOCTH HaBbIKa pedIEKCUH, PU3HAHUE CBOETO MpaBa Ha OIITHOKY
U TaKOTrO e MpaBa y APYyroro 4yejIoBeKa;



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;

MHTEpEC K MPAKTUYECKOMY M3yUEHUIO MPodecCuid, CBI3aHHBIX ¢ (U3UKOM;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpUEHTAIlMA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
00JIaCTH OKPY>KAIOIICH Cpe/ibl, JITAHUPOBAHUS MOCTYNKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEACTBUN JIJIS1 OKPY>KAIOIIEH CPEe/Ibl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJOTMYECKHX Mpo0ieM M myTed ux

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

NOTPEOHOCTh BO B3aUMOJIEHCTBUU TIPU BBIIOJHEHUH MCCIEAOBAHUN U
IPOEKTOB (PU3NYECKON HANTPABIEHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO
NeSATEIbHOCTD;

nOoTpeOHOCTh B (OPMUPOBAHUM HOBBIX 3HAHUH, YMEHUHA (POPMYIHMPOBATH
UJIeU, IOHATHS, TUIIOTE3bI O GPUBNYECKUX 0OBEKTAX U SIBICHUSX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JIacTH
busuKy;

IUIAHUPOBAHUE CBOETO PA3BUTUS B MPHOOPETEHUH HOBBIX (PUINUECKUX
3HAHMU;

CTpEMJICHHE aHAJIM3UPOBATh U BBISIBIISITH B3aUMOCBSI3U MIPUPO/IbI, 00IIECTBA U
HSKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUU C YYETOM BIMSHHS HAa OKPYXKAIOIIYI Cpexdy,
BO3MO>KHBIX [VI0OAJIBHBIX TOCEICTBUM.

METAIIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbTare ocBoeHMs pOrpaMMBbl IO PU3UKE HA YPOBHE OCHOBHOTO OOIIIETO
oOpa3zoBanust y oOyuaromierocss OyayT chOpMHPOBAaHBI MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUEOHbIE 1eHCTBUS,
KOMMYHHMKATHBHbIE  YHUBEpCaJbHbIE  y4eOHble  JEWUCTBUSA,  PETYJISTHUBHBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3zoBble jornueckue aAefcTBu:
BBISIBIIATH U XapaKTePHU30BaTh CYIIIECTBEHHbIE MPU3HAKNA OOBEKTOB (SIBIICHUN),
KJIaCCU(UIIMPOBATD UX;



BBISIBIIAITH 3aKOHOMEPHOCTH WM TPOTHUBOPEUHS B pacCcMaTpUBAeMbIX (aKTax,
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  YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3AX
(bU3UYEeCKUX BEINYNH;

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

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

MCII0JI30BaTh BOMPOCHI KaK UCCIIEI0BATEIHCKUI HHCTPYMEHT NTO3HAHMUS;

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 SKCIIEPUMEHTA;

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

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEIINOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCJIOBHSX U
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

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
nHpopMaIlMu W WUTIOCTPUPOBATH pEIIacMble 3a7a4d HECJIOKHBIMU CXEMaMH,
JarpaMMamMu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIC 1eHCTBHUS:

B X0JI€ 00CY>XJIeHUSI yueOHOI0 MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PadOT
U MPOEKTOB 3aJ1aBaTh BOIMPOCHI M0 CYLIECTBY 0OCY>KIaeMON TeMbl M BBICKA3bIBATh
UJey, HalleJICHHblE Ha peIIeHUE 3aJaud U MOJAep:KaHHue OJarokenareabHOCTH
OOIICHMS,

COIOCTABIISATh CBOU CYXKJICHUSI C CYX ACHUSIMHU APYIMX YYAaCTHUKOB AUAIIOra,
OoOHapy’KHUBaTh pPa3IMuME U CXOJCTBO MO3UIIHI;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;



nyOJIMYHO MPEACTABIATH PE3YJbTaThl BBIMOIHEHHOTO (PU3MYECKOTO OIbITA
(9KCTIEpUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJNB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATDH LEIH COBMECTHOU AEATEIbHOCTH, OPTaHU30BBIBATH JCUCTBUS 110
e€ JOCTM)KEHUIO: DACHpeNeNsiTh pOoJId, OO0CYXJIaTh IPOLECChl U Pe3yJIbTaThl
COBMECTHO paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATh CBOIO 4YacTb pabOThI, JOCTUTash KaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPABIICHUIO M KOOPIWMHHUPYS CBOM ICHCTBHUS C OPYTMMHU WICHAMU
KOMAaH/IbI;

OILICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMNA MTPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYTHMPOBAHHBIM yUaCTHUKAMHU B3aMMOCHCTBHS.

PeryasiTuBHbIe YHHBepPCAJbHbIE YueOHbIE AelCTBUSA
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YYCOHBIX CHUTYAIUAX, TPEOYIOMUX IS
pereHust GU3NYEeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, PUHSATHEC PEIICHUSI B TPYIIIIC, MPUHATHAE PEIICHUH TPYIIION );

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM peHieHUs (PU3NUECKON 3adaud WIIH
IJIaH HCCIEOBaHUS C YYETOM HMEIOIIMXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYaIlu{ U TIpejiarath IiaH e€ N3MCHCHUS;

OOBSCHATh  TPUYMHBI  JIOCTHXKEHUS  (HEIOCTHXKEHHS])  PE3yJbTaToOB
NeSTeTbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJE B XOJ BBITIOJIHCHHS
(GU3MYECKOT0 HCCIEAOBAaHUS WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIINXCS CUTYaIlUl, YCTAHOBIICHHBIX OIIMOOK, BOSHUKIITUX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IICJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yes0oBeKa B XOJE CHopa WM JTUCKYCCUM Ha
HAy4YHYIO TeMY, IOHUMATh MOTHBBI, HAMEPECHHS U JIOTHKY JIPYTOTO.

MPU3HABAaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYSCKUX 3a7a4 WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

HNPEAMETHBIE PE3YJIBTATHI

K xoHniy o0y4ueHus ¢ 7 kaacce npeaMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCS YMEHUM:



WCITOJIB30BATh MOHATHUS: (PU3NUECKHE M XUMHUYECKHUE SBIICHUS, HAOJIOIEHNE,
AKCIIEPUMEHT, MOJIEb, TUTIOTE3a, €IUHUIIBI (PH3NIECKUX BEIMYNH, AaTOM, MOJICKYJIa,
arperatHble  COCTOSIHUSI ~ BemiectBa  (TBEpAOE, KUIKOE, Tra3o00pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (pPaBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJACHCTBYyIOWAs cuj, aedopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTh, COOONIIAIONIUECS COCY/IbI;

YBEPEHHO pa3nu4arh sBiieHus (Auddy3ns, TEMIOBOE IABMKCHHE YaCTHI]
BEILIECTBA, PAaBHOMEPHOE [BW)KEHUE, HEPABHOMEPHOE [IBH)KEHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aAKPEIJIEHHON OChIO BpallCHUS,
nepeaaya JaBlieHUs TBEPIBIMU TeJIaMH, >KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JIaBJICHKE; TJIaBaHKE TEJI, TPEBPAILCHUS] MEXaHUYECKOU SHEPTUH) MO OMUCAHUIO UX
XapaKTepHBIX CBOWCTB M Ha OCHOBE OIMBITOB, JIEMOHCTPUPYIOUIUX JaHHOE
bu3nUecKoe SBICHHUE,

pacro3HaBaTh MPOSBICHUE U3YUCHHBIX (PU3NYECKUX SBIICHUN B OKPYKAIOIIEM
Mupe (B TOM yucie (puznueckue SIBJICHUS B MPUPOJC: MPUMEPHI JBUKECHUS C
Pa3IMYHBIMUA CKOPOCTSIMU B KUBOM W HEKHMBOMW MPUPOJE, JEUCTBUE CHUII TIKECTH,
TPEHUsI, YIPYTOCTH B MPUPOJIC U TEXHUKE, BIUSIHUE aTMOC(EPHOro JaBJICHUS Ha
YKUBOM OpraHu3M, IJIaBaHue PbIO, pblYaru B TEJE YeI0oBeKa), IPU 3TOM NEPEBOIUTD
MPAKTUYECKYIO 3a/1auy B y4eOHYIO0, BBIICIATH CYIIE€CTBEHHbIE CBONCTBA (MPU3HAKU)
(U3NYECKUX SBJICHHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUECKUE SBJICHUS, UCIOIb3YSA
bu3ndecKue BeIMYUHBI (Macca, 00BEM, IIIOTHOCTD BEIIECTBA, BPEMS, ITyTh, CPEIHSISA
CKOpPOCTh, CHJIa YIPYTOCTH, CHJIa TSKECTH, BEC Te€ja, CUJla TPEHUs, IaBJICHUE
TBEPJIOTO TeJa, JaBJICHUE CTOI0A KUIAKOCTH, BHITAIKUBAIOIIAS CUJIa, MEXaHUYEeCKast
paboTa, MOIIHOCTb, IJICYO CHJIbI, MOMEHT CWHJIbI, KO3((UIMEHT TOJIE3HOTO
JIEUCTBUSI MEXaHU3MOB, KHHETUYECKasl ¥ TTOTEHIIUAJIbHAS SHEPIusl), PU ONMKUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUN CMBICT HCMIOJIB3YEMbIX BEIUYUH, HX
o0O3HaueHUsT W EeAUMHUIBI (PU3NYECKUX BEIUYMH, HAXOIUTh (HOpMyIbI,
CBSI3bIBAIONINE JaHHYIO (PU3UYECKYIO BETUYUHY C JIPYTUMHU BEIUYUHAMU, CTPOUTH
rpadMKu U3yYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYUH;

XapaKkTepu30BaTh CBOMCTBA Te, GPU3UUYECKUE SBJICHUS U MPOIECCHI, UCTIOB3YSI
MpaBuJIa CIOKEHUS CUIT (BJIOJIb OJJHOM MpsiMOil), 3aKkoH ['yka, 3akoH [lackansi, 3akoH
Apxumena, TpaBUJIO paBHOBECHS phiuara (0JI0Ka), «30JI0TOE MPABHUIIO» MEXaHUKH,
3aKOH COXPAHEHUsS MEXaHWYECKOM DHEPruu, MPU DTOM JIaBaTh CIIOBECHYIO
(GhopMyJIMPOBKY 3aKOHA M 3aMKMCHIBATh €r0 MAaTEMATUUECKOE BBIPAKCHUE;

CTPOUTH MPOCTHIC (PU3UUECKHE MOJEIU pPeaJbHBIX OOBEKTOB, MPOIIECCOB H
ABJICHUM, BBIJEIATH IPU HSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIE CBOMCTBA
00BEKTOB, IIPOIIECCOB, SBICHUMN, IPUMEHATh (PU3HUESCKHE MOJICTH JIJIs OOBSICHCHHS
(bu3MYEeCcKUX MPOIIECCOB U PEIICHUs YUeOHBIX 3a/1a4;



OOBSCHATHh (PU3NYECKUE SBJICHHUS, TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCT€ CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOIIHe YHUCICHHOTO OIECHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBATHYIO
(buU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEACTBEHHbIE CBA3M U BHICTPAUBATh
JOTUYECKYI0 LEMOYKY PAaCCyKXIECHHM C ONOpPOM Ha HW3YyYEHHBIE CBOMCTBA
buznyecKux sBICHUHN, PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTU U MO/IEIIH;

pemaTth pacu€THbie 3a1aun (B 2—3 OeHCTBUS) MO M3ydaeMbIM TeMaM Kypca
bu3uKy, BIOUpas aIeKBaTHYIO (U3HUECKYIO MOJIENb, C UCIIOIb30BAHUEM 3aKOHOB
U GopMyJI, CBS3BIBAIOIIMX (PU3UUECKUE BEJTMYHMHBI, 3alIUChIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE PEIICHHE 3a/1a49H, BBISBIISITH HEIOCTAIOITUE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BBIOOp METO/AA pEIICHUs 3aJadyd, HCIOJIh30BaTh CIPABOYHBIC
JTAaHHBIC, TIPOBOJUTH MaTeMAaTHYECKHE MpeoOpa3oBaHUS M Pacd€Thl, OIICHUBATH
PEATUCTUYHOCTD TMOJYYEHHOTO 3HAYeHHUS (PU3WYECKON BEIMYUHBI U OMPENEIsiTh
pa3MepHOCTh (U3HUECKOU BETMYUHBI, TTOTYICHHOU MPHU PEIICHNHN 3a/1a4H;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOPHIE MOKHO PEIIUTH TP TOMOIIH (HU3UIECKUX
METOJIOB, W TpeJyiaraTb OPHWEHTUPOBOYHBIN CIOCOO pEIICHHs, B OMHCAaHUH
UCCJICIOBAHUSI  paclo3HaBaTh IPOBEPSIEMOE  MPEANookeHue  (TUIoTe3y),
MHTEPHPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT;

MIPOBOJIUTH OTBITHI 10 HAOIOACHUIO (PU3UYECKUX SIBICHUN W (PU3MICCKUX
CBOMCTB Ten (nuddysus, TEMIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
W3MEHEHHE CKOPOCTH MPU B3aUMOJICUCTBUH TEJl, Tiepeada IaBICHUS KUIKOCTHIO U
ra3oM, TMPOSIBJICHUE JCHCTBUA aTMOC(PEPHOrO JaBJICHHS, IACHCTBHUE MPOCTHIX
MEXaHU3MOB): (OPMYJIMPOBATH TMPEANONOKEHNUE (THUIOTE3y) O BO3MOMKHBIX
pe3ynbTaTax HaOJII0IeHNH, CAMOCTOSTEIHFHO COOMPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa o0opyaoBaHus U GOPMYITUPOBATH BHIBOJIBI,

MPOBOJUTH TMPSMbIE W KOCBEHHBIE U3MEpEeHHs] (HUMUECKUX BEITUYHH
(paccrosiHue, MPOMEKYTOK BpEMEHH, Macca Teja, 00bEM Tena, cuiia, TeMIiepaTypa,
IUIOTHOCTh JKUAKOCTH M TBEPIOTO TeENa, CUja TPEHHUS CKOJBKCHHS, TaBIICHUE
BO3/yXa, BRITAIKMBAIOIIAS CUJIA, IEHCTBYIOIIAs HA MOTPYKEHHOE B )KUIKOCTH TEJIO,
KO3(PGUIIMEHT TOJIE3HOTO JEUCTBUS MPOCTHIX MEXAaHU3MOB) C HCIIOJIb30BaHUEM
aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOP METOAa M3MEPEHUS,
(buKCUpOBaThH MOKA3aHUs MPUOOPOB, HAXOJUTH 3HAUCHUE U3MEPSIEMOU BEJIMUUHBI C
MIOMOIIBIO YCPEAHEHHUS PE3yIbTaTOB CEPUU U3MEPEHHI U OIICHUBATH MOTPEITHOCTh
U3MEpPECHUN;

MPOBOJIUTH HECIIOKHBIC IKCIIEPUMEHTATBHBIC UCCIICIOBAHUS 3aBUCUMOCTEH
bU3MYeCKUX BENIMYWH (3aBUCHUMOCTH IyTH PAaBHOMEPHO NBIDKYIIETOCS Tela OT
BPEMEHU JIBMKEHUS Tela, CUJIbl TPEHUS CKOJBXEHUS OT CHJIBI HOPMAaJbHOTO
JaBJICHUS, Ka4eCTBA 00paOOTKH MOBEPXHOCTEH TE U HE3aBUCUMOCTH CHUJIBI TPEHUS



OT IUIOIIAX CONPUKOCHOBEHHUS TE€J, CHJIbI YIPYTOCTH OT YJJIMHEHUS NpPY>KHUHBI,
BBITAJIKMBAIOIIEH CHJIBI OT 00bEéMa MOrpyKEHHOM YacTH Tela U OT IUIOTHOCTH
KUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTHU T€Ja, OT IIyOMHBI, HA KOTOPYIO
HOTPYKEHO TEJIO, YCIOBUM IUIaBaHUS TE€J, YCIOBUN paBHOBECUS pblyara 1 OJI0KOB):
COBMECTHO € yuuTelneM (OpMyJIMpPOBaTh 3aJady M THUIOTE3y HCCIEI0BaHus,
CaMOCTOATEJbHO IUIAHUPOBATh  MCCIEOBAHUE, CaMOCTOSITENIBHO  COOUpPATH
HKCIIEPUMEHTAJIbHYIO0 YCTAHOBKY C HMCHOJB30BAHMEM HWHCTPYKLHH, MPEACTABIATH
MOJyYE€HHBIE 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TaOIULl U TpauKoB,
OLIEHUBATh MOTPELIHOCTH, AEJIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICOBaHMUS;

coOMoaTh MpaBWJa TEXHUKM O€30MacHOrO Tpyna npu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

yKa3bIBaTh IPUHIIUIBI IEUCTBUS MPUOOPOB U TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETP, AMHAMOMETP, COOOLIAIOIINECS COCYAbl, 0apOMETp, pbluar, MoABHKHBIH
Y HETIOJBMKHBIN OJIOK, HAKJIIOHHAS! IJIOCKOCTB;

XapaKTEePU30BaTh MPUHIUIIBI IEUCTBUS U3YYEHHBIX TPUOOPOB, TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTHYECKUX IPOLIECCOB C OMIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
NOJIIMIIHAKY, YCTPOMCTBO BOJONPOBOAA, THUIAPABIMYECKUl Tpecc, CUPOH,
MaHOMETp, BBICOTOMEpP, IOPIIHEBOM HACOC, APEOMETP), MCIOJb3Yys 3HAHUS O
CBOMCTBAaX (PU3MUECKUX SBJIEHUI U HEOOXOauMble (PU3NUYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMATHYHbIE PUCYHKH H3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MNPUOOPOB U TEXHOJOTMUYECKUX IPOLECCOB MpHU
peleHny yueOHO-IPaKTUYECKUX 3a/1a4;

OPUBOJUTH MPUMEPHI (HAXOAUTh MH(POPMALIMIO O MPUMEPaAX) MPAKTUUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KMU3HHU A1 OOECredeHUs
0e30MacHOCTH MpPU OOpaIllEHUH C MPUOOpaMHU M TEXHUYECKHMMH YCTPOWCTBaMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIIOJIEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYIKaIOIIEH CPeE;

OCYUIECTBJIATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSTENIbHO (QOpMYyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOIINXCSA 3HAHUNW W MyTEM CpPaBHEHHUS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
uHbOpMaIMIO, KOTOpas  SBJISETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJOCTOBEPHOM;

UCIIOJIb30BaTh NPHU BBINOTHEHUM YYEOHBIX 3aJaHUN HAyYHO-TIOMYJISAPHYIO
JUTEPATYPY (PU3NYECKOTO COAepKaHUs, CIIPAaBOUYHbIE MaTepHallbl, PECYpPChl CETU
WnTepHer, BnaneTs npuéMaMM KOHCIEKTHPOBAHUS TEKCTa, MpPeoOpa3oBaHus
uH(OpMAIUU U3 OJTHON 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpAaTKHE MHUCbMEHHBIE M YCTHbBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIU (HU3HUUECKOTO COJAEPKaHMS, B TOM YHUCIE



nyOJIMYHO JAeNaTh KpaTKUe COOOILIEHHS O pe3ysibTaTaX MPOEKTOB WK Y4eOHBIX
WCCIICIOBAHUM, NPU 3TOM TPAMOTHO MCIIOJIb30BaTh W3YYECHHBIN TOHSITUWHBIN
anmapat Kypca GU3MKH, COMPOBOKIAThH BHICTYTIJICHUE MPE3EHTAIUEH;

IPU BBIIOJHEHUH YYEOHBIX IIPOEKTOB U HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B T'pYIIIIE B COOTBETCTBUU C MOCTaBJICHHBIMHU 3aJja4aMH, CIECIUTh 3a
BBIMIOJTHEHUEM TIUJIaHA JEHCTBUM, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJaJa B
JESTEIbHOCTh ~ TPYIIIbI, BBICTpaMBaTh KOMMYHUKATHBHOE B3aMMOJCHCTBHE,
YUUTBIBasi MHEHUE OKPYKAIOIIHX.

K xon1y oOyuenus ¢ 8 kiacce npeIMETHbIE Pe3yIbTaThl HA YIIIyOJIEHHOM yPOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUYaIOIIUXCS YMEHHIA:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS BELIECTBA, KPUCTAJUIMYECKHE MU
amop(HbIE Tea, HACBHIIICHHBIA W HEHACBHIMICHHBIA Iap, CHOCOObl W3MEHEHUS
BHYTPEHHEW OHEPIUM, OJJIEMEHTAPHBIA DJIEKTPUYECKHM 3apsAl, HPOBOJHHKH,
MOJIyIIPOBOJHUKH, TUAJIEKTPUKH, HICTOYHUKUA MOCTOSTHHOTO TOKA, SJEKTPUUYECKOE U
MarHUTHOE TOJs, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUN SA3BIK (PU3MKHU TNPU
pelIeHNN yUYeOHbIX U MPAKTUUECKUX 3a7a4;

YBEPEHHO pa3jinyaTh SIBJICHUS (TEIJIOBOE pACIIMPEHHE (CHKaTHE), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAUMBaHUE, KalWUISIPHBIE SBICHUS,
UCIIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTaUIM3alus, KHUIIEHHE, CIOCOObI
Teruionepeaaun (TerIonpOBOAHOCTh, KOHBEKLUS, U3ITyUYEHHUE), TEIJIOBbIE OTEPH,
NIEKTpU3aLUsl TEJ, B3aHUMOJCHCTBHE 3aps/loB, IACHCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEHCTBUE MArHUTHOT'O MOJS Ha
IPOBOJTHUK C TOKOM) IO OMKUCAHUIO UX XAPAKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHNUE U3YUEHHBIX (PU3NUYECKUX SBJICHUI B OKpPYKaIOLIEM
Mupe (B TOM uyucie (U3MUYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KaMWUISIPHBIEC SBJICHHUS B MPUPOJE, KPUCTAUIBI B MpHUpoze, u3nydenue CosHua,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
AIIEKTPUYECKUE SIBJICHUS B aTMoc(epe, 3JIEKTPUYECTBO >KUBBIX OPraHU3MOB,
MarHuTHOE 1oJjie 3emMid, Apeid MoJItoCcCOB, pOJib MATHUTHOTO MMOJIS JUIS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHME), TPU STOM MEPEBOAUTH MPAKTHUYECKYIO 3a/Jady B
y4eOHYI0, BBIJCIATh CYIIICCTBEHHBIC CBOMCTBA (MTPU3HAKU) (PU3NUECKUX SIBJICHU;

OINKCHIBaTh M3YUYCHHBIE CBOMCTBA TeN W (UIUYECKUE SIBICHUS, UCHOIB3YS
¢buznyeckre BeIMYNHbI (TEMIIEPATypa, BHYTPEHHSISI SHEPT s, KOJIMYECTBO TEIUIOTHI,
paboTta rasa, yJenbHas TEIUIOEMKOCTh BEIECTBA, YJElbHAsl TEIUIOTa IJIABJICHHUS,
yAelibHAsl TEIJIOTa MapooOpa3oBaHUs, YJeidbHas TEIUIOTa CropaHusl TOIIUBA,
KO3 PUIIMEHT TMOJNEe3HOT0 JEWCTBHUS  TEIMJIOBOM MAallMHBI, OTHOCUTEIbHAs
BJIQXHOCTh BO3AYyXa, DJIEKTPUYECKHI 3apsid, CHJIa TOKa, JJIEKTPUYECKOE



HalpsbKeHWE, COMPOTUBJICHUE MpoBoAHWKA, DJ{C B Ienu MOCTOSHHOTO TOKa,
AIEKTPUUYECKOE YJEIbHOE CONPOTHUBJICHUE BEIIECTBA, paboTa U MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMMCAHUHU TPABMIIHBHO TPAKTOBATH (PU3UUECKUIA CMBICT
HCIIOJIB3YEMBIX BEJIWYMH, MX O0O3HAUCHUS W CAUHUIIBI (PU3MYECKUX BEJIUYUH,
HaxOoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JIAHHYIO (DPM3UYECKYIO BEIMYHMHY C APYTUMHU
BEITMYMHAMHU, CTPOUTH TpadUKN U3YICHHBIX 3aBUCUMOCTEH (DU3MIECKUX BEITMYUNH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOIb3YS
OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUUECKOM TEOPUU CTPOCHUS BEILIECTBA,
ypaBHEHHE TEIJIOBOTO 0ajaHca, 3aKOH COXpaHEHHUs JIEKTPUIECKOTO 3apsi/ia, 3aKOH
KyJioHa, IpUHIUIT CyNEPIIO3UIINM SIICKTPUUYECKUX MOJIeH, 3akoH OMa JJ1s ydacTKa
uenu, npasuia Kupxroga, 3akon OMa 11 mosnHoOM nenu, 3akoH Jlxoyns-Jlenua,
3aKOH COXPaHEHHUs HHEPruH, MPU ATOM Pa3IuyaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHa M €ro MaTeMaTUYeCKOE BBIPAXKEHUE;

CTPOUTH TPOCThIC (HU3NUYECKUE MOJICTH pPeallbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUMN, MPUMEHATh PU3HMUECKHUE MOJCIH JJISI OOBICHEHUS
(U3MYECKUX MPOLIECCOB U PEIICHUS YUEOHBIX 3a/1a4;

OOBSICHATh (PU3HUECKUE SBICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE CHUTyalluid IPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelarh
KaueCTBECHHbIC 3aJlayd, B TOM 4YHUCJIE TPEOYIOIHUE YHUCIECHHOTO OIECHUBAHUSA
XapaKTePHbIX 3HAYEHUN (PU3MUECKUX BEJMYMH, IPU ATOM BBIOMpATH aICKBaTHYIO
(U3UYECKYIO0 MOJIEIIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIC CBS3U M BBICTPAMBATh
JIOTUYECKYIO IIEMOYKY PACCYKJCHHM C OIOPpOM Ha U3YYECHHBIE CBOMCTBA
(bU3nYeCKUX SBICHUMN, GU3NUSCKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadd (C Oomopoil Ha 2—3 ypaBHEHMS) IO
M3ydyaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJI, CBS3BIBAIOIMINX (DU3UYECKUE BEIIMYMHBI,
3allMChIBaTh KPATKOE YCIOBHE U Pa3BEPHYTOE PEIICHUE 3aJa4M, BbBISIBIISATH
HEJIOCTAIOIINE WM U30BITOYHBIC JaHHbBIE, 00OCHOBBIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WHCIMOJb30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOAbl aHaJIu3a
pa3MepHOCTEH, MCIO0JIb30BaTh rpaduueckue METOAbl PEIICHUs 3aj1ad, MTPOBOJUTH
MaTeMaTHYCCKHE IIpeoOpa3oBaHUsl W Pacué€Thl, OICHUBATh PEATUCTUYHOCTH
MOJIYYCHHOTO 3HA4YeHUs (U3UYECKON BEIMYMHBI W OMPENETSATh Pa3MEPHOCTh
(bu3nYECKON BETMYUHBI, TOJYYSHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PEITUTh IIPU MOMOIITH (PU3UIECKUX
METOJOB, M TIpeajiaraTb OPHEHTHPOBOYHBIM CIIOCOO pEIICHHMS, B OINHMCAHUU
UCCIIEIOBAHUSI  paclo3HaBaTh  MPOBEPSEMOE  MPEAINOJIOKEHHE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUYCHHBIN pe3yJIbTarT;



IPOBOAUTD OTBITHI MO HAOMIOACHUIO (PU3NUECKUX SBICHUN UM (PU3NIECKUX
CBOMCTB Ten (KamWUISPHBIC SBJICHMS, 3aBUCUMOCTb TAaBJICHHUS BO3/AyXa OT €ro
o0béMa W TemmepaTyphl, CKOPOCTH IpolLiecca OCThIBaHMSA (HArpeBaHus) MpH
U3IYyYEHUH OT I[BETa M3JIydarollel (MOTJIOMIAOIe) MOBEPXHOCTH, CKOPOCTh
UCHApEHUsi BOJbl OT TEMIIEPATypbl >KUAKOCTH M IUIOWAAU €€ MOBEPXHOCTH,
AIIEKTPU3ALIMS TNl M B3aHMMOJCHCTBUE INEKTPUUYECKUX 3apsAA0B, B3aUMOJCHCTBHE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIU3allisi MArHUTHBIX TOJIEH MTOCTOSTHHBIX MAarHUTOB,
JEHCTBUSL MarHUTHOTO IOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOMCTBA 3JIEKTPOABUIATENS MOCTOSHHOIO TOKa): (hOPMYyJIHpOBaTh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIOTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOATENILHO COOMPATh YCTAHOBKY W3 HM30BITOYHOIO Habopa 00OpyaOBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

OPOBOAUTH TPSIMbIE M KOCBEHHBbIE HW3MEpPEHUs (PU3MUYECKUX BEITUYHUH
(TemmepaTypa, OTHOCHUTEJIbHAsl BJIAKHOCTh BO3/yXa, CHJa TOKA, HaIlpsDKEHUE,
yAenbHas TeIJIOEMKOCTh BEIIECTBA, COMPOTHBIICHHWE IPOBOJHUKA, paboTa u
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BBIOOP METOJA M3MEpEHUs, (PUKCHPOBATHh MOKA3aHUs
npuOOpOB, HAXOAUTh 3HAUYECHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOIIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUI U OLIEHUBAThH OTPEIIHOCTh U3MEPEHUIL;

MPOBONUTH IKCIIEPUMEHTAJIbHBIE MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTh JIaBJICHHUS BO3AyXa OT €ro o0bhEMa W HarpeBaHUsS WU
OXJIAKICHMSI, UCCIIeI0BAaHUE SIBICHUS TEII000MEHa IPU CMENIMBaHUH XOJIOJHOM U
ropsiueid BoJibl, 3aBUCUMOCTb COIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA I
MOTIEPEYHOI0 CEYEHMS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CUIIbI
TOKa, TPOTEKAIOIIer0 uepe3 MPOBOAHHMK, OT HANpsHKEHUS Ha TPOBOJHUKE,
UCCJIEIOBAaHHUE TIOCTIEIOBATEIBHOTO U TAPaIETbHOTO COSAMHEHUI POBOIHUKOB):
COBMECTHO € yuuTesneM (GOpMyJIHpoBaTh 3aJady M THIOTE3y HCCIeA0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HUCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOUpaTh
OKCMIEPUMEHTATIBHYI0 YCTAaHOBKY C WCIOJb30BAaHUEM HHCTPYKIUH, MPEACTABIATH
MOJTyYEHHBIC 3aBHUCHUMOCTH (PU3UYECKMX BEJIMYMH B BUAC TaONUIl U TpaduKOB,
OLICHWBATh MOTPEITHOCTH, JCTIaTh BBIBOJBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

coOMI0aTh MpaBmiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyZI0BaHUEM;

XapaKTepU30BaTh MPUHITUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHMS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, TUTPOMETP, TapoBasi TypOUHa, aMIIepMETP, BOJIBTMETP,
CUETYMK  JJIEKTPUYECKOM  DHEPrHM,  BJICKTPOOCBETUTEIbHBIE  MPHUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,



ANIEKTPOJBUTATENb IIOCTOSIHHOTO TOKAa), WCIOAb3yS 3HAaHHA O CBOMCTBAX
busznyecKkux sIBICHUN, HEOOXOANMBIE (PU3NUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIEC PUOOPHI
0 CXEMaM M CXEMaTHYHbIM pPHUCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC,
IICUXPOMETpP, TUIPOMETP, JBUraTeilb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOIL,
peocTar), COCTaBIATH CXEMbl SJIEKTPUYECKUX LIENEH C IOCIEeN0BATENbHBIM U
napajuyiebHbIM COEAMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE O0O3HAYEHUS
JIEMEHTOB JIEKTPUYECKUX LIETIEH, UCIIOIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH
U3YYEHHBIX  TEXHUYECKMX  YCTPOMCTB,  M3MEPUTEIBHBIX  NPUOOPOB U
TEXHOJIOTMUYECKUX MPOIECCOB IIPU PEIICHUU YUYEOHO-TIPAKTUUECKUX 3aa4;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMH YCTPOWCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (POPMYIHPYS TOUCKOBBII 3aIIpOC, HA OCHOBE UMEIOIINXCS 3HAHUI
U CPAaBHEHUs JIONOJHUTENbHBIX HMCTOYHUKOB BBLACIATH MH(OPMALNIO, KOTOpas
SBJISIETCS] IPOTUBOPEUYUBON MIIM MOKET OBITh HEIOCTOBEPHOM;

UCITIOJIb30BaTh NPH BBINOJIHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJIAPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WnuTepHer, BnaxeTs npuéMaMHd KOHCIEKTUPOBAHMS TEKCTa, MNpeoOpa3oBaHuUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHE YCTHBIE COOOILEHUS,
0000111as nH(OPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO CONEpkKaHUSs, B
TOM  4uciae  MyOJNMYHO  MPEACTaBIATh  pPE3yJbTaThl  MPOEKTHOM WU
VCCJIEIOBATENBCKON AEATEIBHOCTH, ITPH 3TOM I'PaMOTHO MCIOJIb30BATh H3yUYEHHBIN
MOHSATUIHBIN arnmapaT Kypca (pU3uKu, COnpoOBOXKAATh BRICTYIIIICHUE MPE3CHTAIINCH;

IIPU BBIIIOJIHEHUH Y4E€OHBIX NMPOEKTOB M HMCCIIEJOBAaHUN (PU3MYECKHX MPOLECCOB
pacnpenenarb OOS3aHHOCTH B TPYIINE B COOTBETCTBUM C IOCTaBJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJIHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
aJIeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA B I€ATEIBHOCTD TPYIIIbI, BEICTPAUBAThH
KOMMYHUKATUBHOE  B3aWMOJEHCTBHE, NPOSABISISL TOTOBHOCTh  pa3pellaTrh
KOH(DIJIUKTBHI.

K kon1y oOyuenus ¢ 9 kracce npeiMeTHbIE pe3yIbTaThl HA YIITyOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSI YMEHHIA:
UCIOJIb30BaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHHUUECKOTO
JBH>)KCHUSI, HEBECOMOCTh U TEPETPYy3KH, LUEHTP TKECTH, MEXAHUYECKUE BOJIHBI,
3BYK, HMH(pa3ByK M yJIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJHBI, PEHTI€HOBCKOE



U3Ty4YeHHe, IIKaJla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKH CBETA, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCITyCKaHUSl M TMOTJOIIeHus, anb(pa-, Oeta- U ramma-
U3ITy4YEeHHsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOJIMYECKUI
A3bIK (PU3UKHU IPU PELLICHUH YUEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iuyaTh  sBJICHUS  (PaBHOMEpPHOE M  HEPABHOMEPHOE
NPSIMOJIMHEWMHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JABW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE T,
paBHOBECHE MAaTEpUaIbHOW TOYKH, PEAKTUBHOE JBUKEHHE, HEBECOMOCTb,
KosieOaTeNbHOE  JIBWJKEHUE (FapMOHMYECKHE, 3aTyXalolllie, BBIHY)KJICHHBIC
Koye0aHus), PE30HAHC, BOJIHOBOE MIBM)KEHHME (PacHpOCTpPAaHEHUE M OTpPaKECHUE
3ByKa, uHTepdepeHus u qudpakiys BOJIH), NPIMOJMHEHMHOE pacrpoCTpaHEHUE,
OTpaX€HUE M TMPEJIOMJICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPaKEHUE CBETa,
pasnoxkeHue Oejoro cBeTa B CHEKTP U CIO0XEHHE CHEKTPaJbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYaTOro  CIEKTpa
U3JIy4YeHHs) 10 ONHUCAHHUIO HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JaHHOE (PU3UYECKOE SBJICHUE;

pacno3HaBaTh MNPOSBICHUE U3YYECHHBIX (PU3NYECKUX SBJIICHUN B OKPYIKAIOIIEM
Mupe (B TOM uucie (PU3MUECKHE SBJIEHUS B MPHUPOJE: IMPWIMBBI U OTJIMBBHI,
nBrkeHrne IuaHeT COJHEYHOW CHCTEMBI, PEaKTHUBHOE JIBMJKEHHME O KHMBBIX
OpPraHU3MOB, BOCHPHSITHE 3BYKOB >KHUBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKHUE SBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPa(dUOIETOBOTO M PEHTIEHOBCKOTO  M3JIy4YEHMH,
€CTECTBEHHbII pagUMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JECWCTBUE DPAJMOAKTHBHBIX H3JIyYEHHH Ha
OpraHu3M 4YeJOBEKa), MPU 3TOM MEPEBOAMTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJICIISITh CYLIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJIB3YS
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEPaBHOMEPHOM JIB)KEHHH, YCKOPEHHE, MEepEMELIEHUE IMPU PAaBHOYCKOPEHHOM
NPSIMOJIMHEMHOM  JIBIDKEHUM,  yIJoBass  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHHUS, CUJIa YIIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJIeHUs, BEC TeJla, LEHTP TSHKECTU TBEPAOrO Tea, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHHUeCKasi paboTa U MOIIHOCTh, MOTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIIMATbHAS SHEPTHUS CKATOU MPY>KUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MEXaHW4YecKas SHeprusi, MepuoJ M YacTtoTa
KoJie0aHuM, MeproJ MaTEMATUYECKOTO U MPYKUHHOTO MAsTHUKOB, JJIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTb CBETA, IOKA3aTENb IMPEIOMIICHUS
Cpelibl), IPU OMUCAHUH MTPABUIIBHO TPAKTOBATh (PUINUECKHUI CMBICI UCTIOIb3YEMBIX
BEJIMYMH, X 0003HAYEHUS U €UHULBI PU3NYECKUX BETUYNH, HAXOAUTHh (POPMYJIbI,



CBSI3BIBAIONTNE TAHHYIO (DU3UYECKYIO BETUYHHY C IPYTUMH BEITMYUHAMU, CTPOUTH
rpauKy U3yYEHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEITNINH;

XapaKTEePU30BaTh CBOMCTBA TEJ, PU3NUECKUE SIBJICHUS U MPOIIECCHI, UCTIOTb3YS
3aKOH COXpaHEHUsl JHEpPruH, 3aKOH BCEMHUPHOTO TSTOTEHUS, MPUHIUI
CYNEPIIO3ULIUU CUJT, TPUHIIUI OTHOCUTENbHOCTH [ anuiies, 3akonbl HploTOHA, 3aKOH
COXpaHEHUs] UMITYJIbCa, TEOPEMYy O KHHETHYECKOW »HEepruu, 3aKkoH ['yka, 3aKoH
bepHyn, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOH JIUH3HI,
IUTAHETapHYI0 MOJIENb aTOMa, HYKJIOHHYIO MOJENIb aTOMHOTO fJipa, 3aKOHbI
COXpaHEHUSs 3apsI0BOI0 U MAacCCOBOI0 YHCEN MPH SAEPHBIX PEAKIUAX, IPU ITOM
pasnuyaTh CJIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €r0 MATEMATHUYECKOE BHIPAKCHHUE;

CTPOUTH (DPU3UIECKHE MOJACIN PEaTbHBIX OOBEKTOB, MPOIECCOB WU SIBICHHM,
BBIZICIISATh TP 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIC CBOWCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3NYECKUE MOJETU Il OOBSICHEHUS
(bu3MYeCcKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBICHHSI, POIIECCHI U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCT€ CHUTyalliii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, H peIIaTh
KaueCTBCHHBIC 3a7aud, B TOM 4YHCJE TPEOYIOIMME YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYECHUN (PU3NYECKUX BEIIMYUH, IIPU ITOM BBIOUpATH aJ€KBAaTHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO IIEMOYKY pPACCYXACHUH M3 2—3 IMaroB C OMOpPON Ha W3yYCHHBIC
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH M MOJICIIH,

YBEPEHHO peIlaTh pacu€THBIC 3a/1auu M0 U3ydaeMbIM TeMaM Kypca (U3HKH,
BBIOMpAs aIEKBaTHYIO (PU3UYECKYIO MOJIENb, C UCIIOJIb30BAHUEM 3aKOHOB U (hopmy!,
CBS3BIBAIONIMX (M3MYECKHUE BEJIMYWHBI, 3alUCHIBATH KpaTKOE yCJIOBHE U
pa3BEPHYTOE PEIICHHUE 3a/1a4H, BBISBISITH HEIOCTAIONTUE WM N30BITOYHBIC JaHHBIC,
00OCHOBBIBaTh BHIOOpP METOAA PEIICHUS 3aJa4d, WCIOJIb30BaTh CIPABOYHBIC
JTaHHBIC, TPUMEHSATH METO/IbI aHATM3a Pa3MEPHOCTEM, UCTIOJIb30BaTh rpadudecKue
METO/Ibl PEIICHUS 3a/1a4, MPOBOJIUTH MAaTEMAaTUUECKHE MMPE0OPa30BAHMS U PACUETHI,
OIICHWBATh PCATMCTHYHOCTH TOJYYCHHOTO 3HAYCHUS (DU3NYECKON BEITUYUHBI H
OTIPENCIATh PA3MEPHOCTh (PU3NYCCKON BEIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a/a4H;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOKHO PEIIUThH TPU TOMOIITH (PU3UUECKUX
METOJIOB, W TMpeJyiaraTb OPUEHTHUPOBOYHBIN CMOCOO pEIICHUs, B OMHCAHUU
UCCIICIOBAaHMSI  PACIIO3HABATh  TMPOBEPSIEMOE  MPEANONOKEeHHEe  (THUIOTE3Y),
OIICHMBATh IMPABWJILHOCTH IMOPSIKA TIPOBEICHUS UCCIICIOBAHNS, HHTCPIIPETUPOBATH
MOJTyYCHHBINA PE3YNIbTAT;

MPOBOJIUTH OTIBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (PU3UIECKUX
CBOMCTB Ten (M3y4yeHHe BTOpOro 3akoHa HproTOHA, 3aKOHA COXpaHEHHs YHEPTHUH,
3aKOHA COXPaHCHHUS HWMITYJIbCa, JCUCTBHE 3aKOHA BepHYJUIM M BO3HUKHOBEHHUE



NOABEMHOM CWJIBI KpbUIA, 3aBUCUMOCTb MepHOAa KoJI€OaHWW MpPY>KMHHOIO
MasTHUKA OT MACChI IPy3a U )KECTKOCTH MPYKUHBI K HE3aBUCUMOCTh OT aMILTUTY 1Bl
MaJbIX KoJIeOaHMii, MPSIMOJIMHEITHOE pacpOCTpaHEHHE CBETA, pa3lioKeHUe Oeoro
CBETa B CIEKTP, U3YUCHUE CBOMCTB M300pa)K€HUsl B IUIOCKOM 3€pKajie U CBOMCTB
U300paKeHUsT TpeaMeTa B coOuparouiell JuH3e, HaONMI0JIEHUE CIUIONIHBIX U
JUHEHYaTBIX CIIEKTPOB U3ITy4YEHHS]): dbopMynpoBaTh IPOBEPSIEMOE
OpeanoyiokeHne  (TUMoTe3y) O  BO3MOXKHBIX — pe3ysibTaTaX  HaOJIOJCHUH,
CaMOCTOATENILHO COOMpPATh YCTAaHOBKY M3 HM30BITOYHOTO Habopa 00OpyaoBaHWS,
OMKCHIBATH XOJI ONBITA U (POPMYIIUPOBATH BBIBOJIBL;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 MPSIMBIX H3MEPEHUH, OIpeaeiss
CpellHEe 3HaYEHUE U3MEPSIEMOU BETMYMHBI U OTIPEIENSs HOTPEIIHOCTh PE3YIbTaTOB
NPSMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP cItoco0a U3MEPEHHs (M3MEPUTEIBHOTO
npubopa);

IPOBOIUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPETHSS CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTrO
naJeHus, )KECTKOCTb IPYKUHBI, KOA(DDUIIMEHT TPEHUS CKOJIbKEHUS, MEXaHUYECKast
paboTa W MOIIHOCTb, YacTOTa M NEPHOJ KOJeOaHWl MaTEeMaTUYECKOro U
OPYKUHHOTO MAasATHUKOB, (DOKYCHOE pacCTOsHHE cOOMparome JuH3bI U €€
ONTUYECKAas CWJIA, PAJAMOAKTUBHBIN (OH) C HCMOIH30BAHUEM AHAJIOTOBBIX H
1M(pPOBBIX TPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA W3MEPEHMS], IUIAHUPOBATh
U3MEpPEHHUsI, CaMOCTOSITEIBHO  COOMpPAaTh  AKCHEPUMEHTAIBHYIO  YCTAaHOBKY,
BBIYHCIIATh 3HAUEHHWE BEJIMYMHBI M aHAIM3WPOBATH TIOJTYYEHHBIC PE3YJIbTATHI,
OLICHMBAs NOTPELIHOCTD PE3YJITATOB KOCBEHHBIX U3MEPEHHI;

IPOBOANUTH HKCIIEPUMEHTAJIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJUYMH (3aBUCUMOCTb MYTH OT BPEMEHHU MpPHU PaBHOYCKOPEHHOM JBHKEHUHU O€3
HAaYaJIbHOM CKOPOCTH, 3aBUCUMOCTb CHJIbl TPEHHUS CKOJIBKEHHSI OT CHJIbI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHWN MaTEeMaTHYECKOTO MAasTHHUKA OT
JUIMHBI HWUTH, OIpEJeJICHHE YCKOPEHUsi CBOOOJHOIrO TNaJ€HHUs, HCCIIEIOBAHUE
W3MEHEHUS] BEJIMYMHBI M HANpaBJIE€HUs WHAYKIMOHHOIO TOKAa, 3aBUCUMOCTH YIJIa
OTpaXXEHUs CBETA OT YIJIa MaJEeHUs, yIJia IPEeJIOMJICHHS OT yIJia MaJeHUsl CBETOBOTO
Jy4a, UCCJIeIOBAaHNUE TPEKOB: U3MEPEHHUE SHEPTUU YACTHUII 10 TOPMO3ZHOMY IyTH
(mo dororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyJIUpPOBaTh 3aady U TUTIOTE3Y
WCCJIEIOBAHMSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIIEIOBAHUE, CAMOCTOSITEIIBHO
coOupaTh  JIKCIEPUMEHTAIbHYI0  YCTAaHOBKY, MPEACTaBIATh  IOJYYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEIUYMH B BHUJE TaOIuIl U TrpadUKOB, OICHUBATH
MOTPEIIHOCTH, JIeNIaTh BHIBOBI MO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOoaTh MpaBmiia Oe3omacHOro Tpyna mnpu padoTe ¢ 1abopaTopHBIM
000pyI0BaHUEM;



XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3YUYCHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB ¥ TEXHOJIOTMYECKUX IIPOLIECCOB C ONIOPOM HA X ONMHUCAHUS (B TOM YHCIIE:
CIOUAOMETP, TaTUYUKU MOJIOKEHUS, PACCTOSTHUS U YCKOPEHUS, paKeTa, 3X0JIOT, OUKH,
nepuckorn, (oToannapar, MHUKpPOCKOIN, TEJIECKON, ONTHYECKHE CBETOBOJBI,
CHEKTPOCKOIN, JO03MMETp, Kamepa BuiibcoHa), MCIosb3ys 3HAHUS O CBOWCTBAx
busznyeckux  SABIEHUH W HEoOXonuMble  (U3MUYECKHE  3aKOHOMEPHOCTH,
UCIIOJIB30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKM W3YYEHHBIX TEXHUYECKHX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLECCOB IpHU
pelIeHnn Y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
N300pakeHU B IJIOCKOM 3epKajie U coOMparoIien J1H3e;

IPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KM3HHU A1 OOECredeHUs
0e30macHOCTH IpU OOpallleHuu ¢ NpubdopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUS 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYXaroUIIEH Cpee;

OCYUIECTBJIATH MOUCK MH(pOpMauu pU3NYECKOro cojiepkanus B UHTepHeTe,
CaMOCTOATENBHO (HOPMYJIUPYsI TOMCKOBBIN 3alpOC, HaXOJUTh MYTHU ONpPEACIICHHUS
JIOCTOBEPHOCTH TOJIy4YeHHOH HMH(OpMalMM Ha OCHOBE MMEIOIIMXCS 3HAaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh NPHU BBINMOJIHEHUU YYEOHBIX 3aJlaHUll HAy4YHO-TIOMYJISIPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKaHHUs, CIIPABOUYHbIE MaTepHalbl, PECYPChl CETU
WNuTepHer, BiageTh NpuéMaMy KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIU U3 OJHOM 3HAKOBON CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NMHCbMEHHBIE M YCTHBIE COOOILIEHHS Ha OCHOBE
uH(pOpMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUS, IMyOJIMYHO
MPEACTABIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MPU
3TOM TIPaMOTHO MCIIOJb30BaTh M3YUYCHHBIN IOHITUMHBIM ammapar M3y4aemMoro
pa3nena (U3MKK W CONMPOBOXKIATh BBICTYIUIGHHE IMpe3eHTaluueil ¢ ydéTom
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC

N HauMeHOBaHUE Koan4gecTBO 4acos

11/-11 pa3esioB H TeM Beero Konrposbubie IIpakTHyeckue
NPOrpamMMbl padoTbI padoThI

JuaexkTpoHHbIe (HU(PpOBbHIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

BocnurareanHbI
NMOTEHLMAJI YPOKa

Paznen 1. ®usuka u e€ posib B NIO3HAHUHN OKPY:KAKOIIEro MHUpPa

®dusuka — HayKa o

1.1 2 0 0
npupojae

19 duznueckue 4 0 3
BEJINYNHBI
EctecTBenno-

13 HAyYHBIH METOJT 2 0 1
MO3HAHUS

http://files.school-
collection.edu.ru/dIrstore/669b043b-
€921-11dc-95ff-
0800200c9a66/index_listing.html

http://files.school-
collection.edu.ru/dIrstore/669b043f-
€921-11dc-95ff-
0800200c9a66/index_listing.html

- Oecezia o mpaBHIIaX
IIOBCACHUA U TCXHUKEC
0€30MacHOCTH Ha
YpOKax (pU3NKH

- 6606,[[3 O BAXKHOCTH
HU3Y4YCHUA (1)I/I3I/IKI/I JJI
KU3BHCACATCIIBHOCTH
YCJIOBCKA

- Oecena o mpaBuiIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH MPU
BBITIOJTHEHUH
1a00paTOPHBIX pabOT

- Opranuzanus paboThl
B [1ape U rpynnax



http://files.school-collection.edu.ru/dlrstore/669b043b-e921-11dc-95ff-0800200c9a66/index_listing.html
http://files.school-collection.edu.ru/dlrstore/669b043b-e921-11dc-95ff-0800200c9a66/index_listing.html
http://files.school-collection.edu.ru/dlrstore/669b043b-e921-11dc-95ff-0800200c9a66/index_listing.html
http://files.school-collection.edu.ru/dlrstore/669b043b-e921-11dc-95ff-0800200c9a66/index_listing.html
http://files.school-collection.edu.ru/dlrstore/669b043f-e921-11dc-95ff-0800200c9a66/index_listing.html
http://files.school-collection.edu.ru/dlrstore/669b043f-e921-11dc-95ff-0800200c9a66/index_listing.html
http://files.school-collection.edu.ru/dlrstore/669b043f-e921-11dc-95ff-0800200c9a66/index_listing.html
http://files.school-collection.edu.ru/dlrstore/669b043f-e921-11dc-95ff-0800200c9a66/index_listing.html

- TPYNIIOBOM MPOEKT
«Bkitan Bonorxas B
pa3BUTHE aBUALIMU U
KOCMOHAaBTHKN»

- OpraHu3anus
MyOJIMYHBIX
BBICTYIUICHUU
yUaIuXCs

Wroro mo pazneny 8
Paznen 2. IlepBoHayasibHble CBeJIeHUS 0 CTPOEHUH BellleCcTBA
Crpoenue - 6eceia 0 BaKHOCTH
21 BEIIECTBA 2 0 u3ydeHust GU3UKHU IS
I —— KHU3HEACATSILHOCTH
YeJoBeKa
2.2 B3aUMO/ICHCTBUE 4 0
YacTHI] BENIECTBA
- Oecena o mpaBuIax
MOBEJICHHS U TEXHHUKE
0e30macHOCTH IpU
BBIMTOJIHEHUH
1a00paTOpHBIX PaboT
ArperaTHble
2.3 COCTOSIHUS 1 0
BCHICCTBA - CeTeBOE
HCCIIEIOBaHHE
«duddyzus Bokpyr

Hac»




- 0ecena O BIUSHUU

IIPOMBIIITICHHBIX
IPEANPUATHI HA
3arpsi3HEHUE BO3/1yXa

- pa3paboTKa KapThl
3arpsi3HEHUS TOPOJIOB
B I'pYyIIIE

Hroro no pasneny

7

Paznen 3. /IBuskeHune U B3auMo/ieiicTBHE TeJl

6606,[[8 O IIpaBuJIax

Mexanunueckoe
3.1 10
JBHOKEHHUE MMOBEIECHUS U TEXHUKE
Wnepims, Macca 0e30macHOCTH Ipu
3.2 ’ ’ 9 BBITTOJIHEHUH
[IOTHOCTE 1a00paTOpHBIX PaboT
- opraHu3anus paboTbl
B TIape | IpyImax
3.3 Cuia. Bunsr cun 15
- becema o
0e30macHOM
KU3HEAEATEIFHOCTH
YyeJI0BEKA
- Oecema 00

SJICMCHTAX IMPaBUJI




Wroro mo pazneny 34

Pa3pnen 4. /laBieHue TBEPABIX TeJl, dKUIAKOCTEH M ra30B

I[OpO)KHOI‘O JBUKCHUS
Ha ypOKe
«MexaHnmyeckoe
JIBIOKCHHUECY

- UHTEJJIEKTyalbHas
urpa «Cuibl B
MIPUPOJIE»

- Oecena
«DKOJIOTHYECKHUE
POOJIEMBI OT
HCIIOJIb30BaHMS
IICCYaHO-COJISTHOM
cMmecH 11 00pbOBI ¢
TOJIOJICIOMY

- OpraHu3anus
myOIUYHBIX
BBICTYTUICHUI
ydammxcs

JlaBneHwue.
IIepenaua
JTaBJICHUS

4.1 .
TBEPABIMU TEJIaMU,
KUAKOCTAMHU U

rasaMu

Oecema o mpaBuIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH MPU
BBITIOJTHEHUH
1a00paTOPHBIX pabOT




4.2

JlaBnenue
KUJKOCTH

4.3

4.4

ATtMocdepHoe
JIaBIICHUE

JewcTBue
JKUJKOCTHU U ras3a Ha
IIOIPY>KEHHOE B
HUX TEJI0

Hroro no pazneny

12

28

- opranuzanus paboThl

B [Iape U rpynmnax

- Opranusanus

MPOEKTHON paboThI
«AT™MOchepHoe
JIABJICHUE» B TPYIINax

- Opranu3anus

My OJTMIHBIX
BBICTYIICHUI
y4aIuxcs

- Oecena o
0e30macHOM
KU3HEAEATEILHOCTH
yeoBeKa

- I/IHTCHJ'IGKTyaJII)HaSI
urpa «/laBnenue B
YKUBOU MIPUPOJIE»

Paznea 5. PaGora nu MoHOCTh. JHeprus

51 PaGora u 5
MOIITHOCTb

59 IIpocteie 8
MEXaHU3MBI

53 Mexannueckas 5

SHeprus

Oecena o mpaBHIIax
MOBE/ICHUS U TEXHUKE
6e30macHOCTH IpU
BBITTOJTHCHUH
71a00paTOpHBIX PaboT




- opranuzanus paboThl
B T1ape U rpymnmax

- Oecena o
Oe3omacHoOM
KU3HENEITEILHOCTH
yeoBeKa

- CEeTEBOE
UCCIICIOBAHKE
«OHepreTuyecKue
3aTpaThl
LIKOJIbHUKOB»

Hroro no pazneny

19

Paznea 6. [loBTopurtenbHo-

00o0maKIui MOaYIb

IToBTOpHUTENBHO-
6.1 0o0o0Maronnii 6 0 0
MOJTyJTh
Hroro no pazneny 6
OBUIEE KOJIMYECTBO
YACOB 11O 102 4 23

I[MTPOT'PAMME




8 KUIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHBbIE Peaau3anun
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/n TeM MPOrpaMMBbl B Kontpoapueie  Tpaxkruueckue oOpa3oBaTe/ibHbIE pOCTIATAARIOS
cero
padoThI padoThI floTeHHMaIa ypoka
pecypcenl (BuaBI U pOpMBI
JAesITeJIbHOCTH)
Pazgen 1. TermioBble iBJICHUSA
11 CrtpoeHnue u CBOMCTBA 5 0 0 bubnuorexa [JOK - Oecena o mpaBmIIax
' BEIIECTBA https://m.edsoo.ru/7f4181ce | IIOBEACHUS U TEXHUKE
0e301acHOCTH Ha
ypoKax pU3NKu
- Oecema 0 Ba)KHOCTH
u3ydeHus pusuku ans
KU3ZHEICSTEIIBHOCTH
YyeJnoBeKa
bubnuoteka [JOK
1.2 TennoBsle mpoiecchl 33 1 6.5 1

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

- Opranu3zanus paboTsl
B [1ape U rpymnie

- opraHu3anus
MIPOEKTHOM paboThI

- IUCKYCCHS
«DKOoJIOornuecKue



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

Hroro no pazneny

39

pO0OJIeMBbI, CBSI3aHHBIC
C 3arpsi3HCHHEM
aTMocQepb»

- YPOK-KOH(DepeHIUs
«IIpoGrembl
UCTIOJIb30BaHUS
TETUIOBBIX JIBUTATENCi»

- opraHu3anus
1y OJTMYHBIX
BBICTYIUICHUN
yyaluxcs

- UHTEJJIEKTyalbHas
urpa «Temnossie
SBJICHUS

Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI

SHCKTpI/ILIeCKI/IC 3apAabl.

bu6mmoreka [IOK

2.1 9 1
gapﬂmeHHer e X https://m.edsoo.ru/7f4181ce
B3aMMOIEHCTBUS
99 [ToCTOAHHBIN IIEKTPUUECKU I 31 10 bubmuorexa [JOK
' TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2.3 M 11 4
AHHTHDIE ABICHHA https://m.edsoo.ru/7f4181ce
2.4 DNIeKTpOMarHuTHasE UHIYKIUS 7 1 Bubmiorexa LOK

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

- Oecena o mpaBUIIax
MOBE/ICHUS U TEXHUKE
0€30MacHOCTH NpU
BBITIOJTHEHUH
1a00paTOPHBIX paboT

- Oecema o Oe3omacHOM
oOpareHuu ¢
EKTPHUUECKUM TOKOM
IIPH UCIIOJIb30BaHUHU



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

OBITOBBIX
3JIETPONPUOOPOB

- opranuzanus paboTsl
B I1ape ¥ rpyrmie

- OpraHu3anus
IIPOEKTHOM paboThI

- OpraHu3anus
MyOJIMYHBIX
BBICTYIICHUN
yydaimxcs

- UHTEJUIEKTyallbHas
urpa «JIeKTpHUIECTBO
BOKPYT Hac»

- Oecesia o mpaBmIIax
IIOBCACHUA U TEXHUKE
0€30MacHOCTH NpU
BBITIOJTHEHUH
1a00paTOPHBIX paboT

- Oecema o Oe3omacHOM
oOpareHuu ¢
EKTPUUECKUM TOKOM
MIPH UCTIOIB30BAHUT
OBITOBBIX
AJIEKTPOTIPUOOPOB




- opranuzanus padoTsl
B I1ape ¥ rpymnie

- OpraHusauus
MPOEKTHO-
HCCIEIOBATEIILCKOM
paboThI B Tpymmax

- OpraHu3anus
MyOJIMYHBIX
BBICTYIICHUN
yydamxcs

- TUCKYCCHSI
«3Haqune MArdmuTHOT O
IOJIS IS TIJIaHETHI
3eMIs»

Hroro no pazneny

Pasnea 3. [lopropuTtebHO-0000aI0IM I MOYJIb

58

IToBTOpHUTENBHO-

3.1 .
000011t MOTYITh

Hroro no pazneny

5




OBIIEE KOJIMYECTBO YACOB I10

102 3 22.5
I[TPOTPAMME



9 KUIIACC

KoaunuyecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB U
n/n TeM MPOrpaMMBbl Bcero

Pa3zgen 1. Mexann4yeckue siBJICHUSA

KonTpoabubie IlpakTnueckue

JJIeKTPOHHBbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

padoThI padoThI

Peanuzanun
BOCIINTATEJILHOIO
NMOTEHINAJIA YPOKA
(BuabI U popmbl
JeATeJIbHOCTH)

11 Mexannueckoe IBMKEHUE U 30
' CIIOCOOBI €ro OMUCAHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4ab

1.2 Bsaumoneticteue Ten 18

13 3aKOHBI COXpaHEHUs 15

bubmuoreka [JOK
https://m.edsoo.ru/7f41a4ab

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a4a6

- Oecena o
npaBuIIax
MOBEJICHUS U
TEXHHKE
0e30macHOCTH Ha
ypokax (U3NKU U
NP BBITIOJIHCHUT
1a0opaTOPHBIX
pabot

- OpraHu3anus
paboThI B mape u
rpymnmnax

-OpraHu3anus
HCCIIEI0BATENbCKON
paboThI

- becema o
Oe3ormacHoi
KU3ZHENEATEILHOCTHA



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

YyeJI0BEKa
«IKOJIIOTHYECKHE
IMOCJICACTBUS
HCCIIEI0BAHUS
KOCMHYECKOTO
MIPOCTPAHCTBA»

- Oecema 00
3JIEMEHTAaX MpPaBUI
JIOPOKHOTO
JIBJKEHUSI HA YPOKE
«MexaHnndgeckoe
JIBIOKEHHUECY

- TPYIIIOBOM
npoekT «MexaHuka
B IIpodeccuny

- UHTEJIEKTyallbHas
urpa «3aKoHbI
Hrrotona»
Wroro mo pazneny 63
Paznea 2. MexaHn4yeckue K0J1e0aHUSA H BOJTHEI
bubnuotexa [JOK - Oecena o
2.1 Mexannueckue KoieOaHus 8 3.5
https://m.edsoo.ru/7f41a4a6 UpaBuiIax
[MOBENCHUA U
TEXHUKE
Bbubnmoreka IIOK
2.2 MexaHnndeckue BOIHBI. 3BYK 10 3 1 0€30I1aCHOCTH Ha

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

ypokax (pU3MKU U
IPY BBITIOJIHCHUT



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

n1a00paTOPHBIX

pabor
- OpraHu3anus
paboTHI B Iape H
rpynmnax
- opraHu3anus
HCCIIeIOBATENIBCKOM
paboThI
- Oecena
«1lymoBbI€E
3arpsi3HEHUS
Wroro mo paszneny 18
Paznen 3. DjieKTpOMarHuTHOE M0Jie U 3JIEKTPOMATHUTHBIE BOJIHBI
DIIeKTPOMArHUTHOE MOJIE U bubnuotexa [JOK
3.1 6 0
3JIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Pa3pnen 4. CBeToBbIe AIBJICHUS
41 3aKOHBI pacpOCTPaHEHUS 3 0 bubmuotexa [JOK - Oecena o
' cBera https://m.edsoo.ru/7f4la4a6 TpaBuIax
JIvH3b1 M onTHYECKHUE bubnmoreka [JOK HOBCHCHHA 1
4.2 6 1 TEXHUKE

npuOopbI

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



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

Pasnoxxenune 0enoro ceera B

bubmuoreka [JOK

0e30macHOCTH IpU
BBITTOJTHEHUH
n1abopaTOPHBIX
pabor

- becena «Cser —
HWCTOYHUK XU3HU HA
3emien

43 2 - OpraHu3anus
' CIICKTp https://m.edso0o.ru/7f41a4a6 my6muanbIX
BBICTYIUICHUU
yUaIuxcs
- OpraHu3anus
paloThI B mapax
Wroro mo pazneny 16
Pa3pnen 5. KBaHnTOBBIC SIBJICHUSA
51 Hcnyckanue 1 NorjaoueHue 4 bu6nuorexa [IOK - Oecena o
' CBETa aTOMOM https://m.edsoo.ru/7f41a4a6 TpaBuUIax
Bu6nuoreka [JOK TOBCICHHA 1
5.2 CtpoeHue aTOMHOTO siipa 5 hitos://m.ed 17£418446 TEXHHUKE
ttps://m.edsoo.ru a4a 6e30MacHOCTH Ha
ypokax (pu3nuKu 1
NP BBITIOJIHEHUU
53 q 5 bubnuotexa [JOK 1a00paTOPHBIX
. HBIE PEaKLUH
JICPHEIE peardt https:/m.edsoo.ru/7f41a4a6 PadoT



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

Hroro no paszneny 16

- OpraHu3anus
paboTHI B Iape H
rpynmnax

- OpraHu3anus
MIPOEKTHOU U
HCCIIEI0BATENbCKON
paboThI

-OpraHu3anus
My OJIMYHBIX
BBICTYIUICHUU
yyaIuxcs

- TUCKYCCHSI
«IIpob6remsl
0e30macHOro
HCIIOJIb30BaHNUsA
aTOMHOW dHEPIUN»

Pasnea 6. [lopToputebHO-0000IaI0IM I MOYJIb

Mexanndueckue ABJICHUSA
6.1 (TTOBTOpHTENBHO- 6
00001IaroIIi MOTYJIh)

TerutoBbie ABIICHUS
6.2 (TTOBTOPHTENBHO- 3

00001IaroIUi MOTYJIh)




SHGKTpOMaI‘HI/ITHBIG SIBJICHUA

6.3 (MOBTOPUTENBHHO- 3 1
00001IaroIUH MOTYJIh)
CBeTOBBIC ABJICHUS
6.4 (IIOBTOPUTEIBHO- 1 1
00000 MOTYJIh)
6.5 HOBTOpI/ITeJ'ILj{O- 5 0
0000maroNINii MOIYITh
Uroro no pazueny 15
OBILIEE KOJIMYECTBO YACOB I10 132 6.5

[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KonuyecrBo yacos
Ne n/m Tema ypoka B KonTposabHbie IIpakTHyeckue
cero padoThI padoThI

®dusnka — Hayka o npupoae. SABneHus

1 1 0 0
TIPUPOJIBI

2 Ou3nyecKue sIBICHUS 1 0 0
®u3nYeCcKue BeINYMHbL. Pa3MepHOCTb.

3 ®dusnueckue npudopsl. [lorpemHocTu npu 1 0 0
IPSIMBIX U3MEPEHUSIX
VYpok-uccnenosanue "M3mepenue

4 JIMHEWHBIX pa3MepPOB T U POMEKYTKOB 1 0 1
BpeMeHH"

5 JlaGopatopHnas pabora "M3mepenue 1 0 1
00BbEMa KUIKOCTH U TBEpAOTO Tema"

5 JlaGopatopHnas pabota "Onpeznenenue 1 0 1
pa3MepoB MaibIx Tea. Merox psaos”
MeTtoapl HayuyHOT0 no3HaHud. Onucanue

7 (U3NIECKUX SIBIICHUH C TIOMOIIBIO 1 0 0
MOZEeIIen
VYpoxk-uccienoanue "l[IpoBepka

3 TUIOTE3bI: JATbHOCTD MOJIETA IIAapHKa, 1 0 1

MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE,
4yeM OO0JIbIIe BhICOTA MycKa"




Crpoenue BemiecTBa. ONBITHI,
JOKa3bIBAIONINE JUCKPETHOE CTPOCHHE
BEIIECTBA

10

Jlaboparopnas pabota "OrneHka auamerpa
aToMa METOJIOM PS/IOB (C MCIOJIb30BaHHEM

¢dororpaduii)"

11

12

13

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO paciIupeHus ra3oB. OMbITHI 110
OOHAPYKCHHIO JICUCTBUS CHIT
MOJIEKYJISIPHOTO IPUTSKEHUS "

JIBmxenue yactui Beuiecta. Auddysus.
BbpoyHoBckoe nBHKeHUE
Ypok-uccnenosanue "HabnroaeHue u
00BsicCHEHHE OPOYHOBCKOTO TBUKEHUS U

mddy3un"

14

B3anMonelicTBUEe YacTHI] BEIIECTBA:
HpI/ITfDKeHI/Ie 1 OTTAJIKUBAHHUC

15

16

ArperatHble COCTOSIHHSI BEIIECTBA.
Oco0EHHOCTH arperaTHbIX COCTOSTHUIN
BOJIBI

Mexanunueckoe apuxenue. [1yTh,
TPAeKTOpHsl, IEPEMEILICHHE

17

PaBHOMEpHOE 1 HEpAaBHOMEPHOE
neukeHne. CKopocTh

18

HaxoxieHne ckopocTH, IyTH U BpEMEHU
IIPY PABHOMEPHOM IMPSMOJIMHEHOM
JBHKEHUH




19

Jlaboparopnas pabota "Omnpenencuare
CKOPOCTH PaBHOMEPHOT'O IBM)KCHHS"

20

21

I'paduku npsAMOIMHEHHOTO PABHOMEPHOTO
JIBUKEHUS

Pemenue 3amgau nmo reme "Pacuer cpeanen
ckopoctu"

22

Jlaboparopuas pabota "Onpenencaue
CpeIHEl CKOPOCTH CKOJIbKEHUs OpycKa
WJIY 1IapUKa M0 HAKJIOHHOM MJIOCKOCTH"

23

24

25

OTHOCHUTENBEHOCTE ABMKeHUA. ClIoKeHne
CKOpOCTEN MPHU MapAJIIETbHOM JBHKECHUN

[Tonyuenue u ananus rpaduxkoB
3aBUCHUMOCTH IYTH ¥ CKOPOCTHU JABUKCHHUS
OT BPEMEHHU

Pemenne rpaduueckux 3aaad mo treme
"Mexanuka. PaBHomMepHOE
NpSIMOJIMHEITHOE IBUKEeHUE"

26

27

28

29

SBnenue uHepuu. 3aKOH UHEPITUU
B3aumopencTue Ten Kak npuyrMHa
W3MEHEHUs CKOpOoCcTH. Macca Tena Kak
Mepa HHEPTHOCTHU TeJia TIPH
MOCTYMATEeIbHOM JIBH)KEHUH
VYpok-uccnenosanue "CpaBHeHUE Mace O
B3aMMOJICHCTBUIO TEa"

IlnoTHOCTH BemiecTsa

30

JlaGopatopHnas pabota "Onpexnenenue
MJIOTHOCTH TBEPIOTO Tena"




31

Pemtenue 3amau mo teme "Macca Tena.
IImotHOCTE BemecTna"

32

33

34

35

Cwmecu u ciiaBbl. [loBepxHocTHas u
JIMHENHAs IOTHOCTh

[ToaroroBka K KOHTPOJIBHOM pabOTE MO
Teme "duzrka — Hayka 0 IpUupoe.
[lepBoHayanbHbIe cBeleHUs 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOCHHMHU BEIIIECTBA.
Mexanuka"

KontponbHas padota no teme "dusnka —
Hayka o npupoje. [lepBonavansHbie
CBEICHUS 00 aTOMHO-MOJIEKYJISIPHOM
CTpOEHMHU BellecTBa. MexaHuka"

Cuna. fBnenue tarorenns. Cujia TSHKECTH

36

37

N3obpaxenue cu. Pemenue 3amxad o
teme "Onpenenennue CUibl TsokecT"

Cuna ynpyrocrtu. 3akoH ['yka

38

39

40

Bec Tena. U3mepenue cuit. [fluaamometp

Ypoxk-uccnenoanue "Habmonenue
W3MEHEHUS CKOPOCTH NP
B3aUMOJICICTBUM TENT"

Pemenue 3amau no reme "Cuna ynpyroctu.
Bec Tena”

41

JlabopaTtopHas padota "OTBITHI,
J€MOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbxkeHus (nedopmanin) Npy>KUHbI OT
MIPUJIOKEHHOM CHJIBI"

42

Cuna TpeHus




43

Cnosxenue cuil. PaBHosielicTBYO1Ias cuila

44

45

Pemrenue 3agaud mo treMe "CroxeHHUe CHUI.
PaBnonelictByromias cuia”

Pemrenue 3agaud mo treMe "B3aumoneictaue
Tei. Cuiiel B MeXaHUKe"

46

Pemenue 3anau no reme "Cuna tpenus".
Ypoxk-uccienoBaHue 1o TeMe
"UccnenoBanue 3aBUCUMOCTH CHITBI
TPEHHS OT IJIOIIAIU COTPUKOCHOBEHUS"

47

Jlaboparopuas pabota "ONBITEHI,
JIEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI
TPEHUS CKOJIBKECHUS OT CHUJIBI IaBJICHUS U
XapakTepa COINPUKACAIOIINXCS
noBepxHocTen"”

48

49

50

Pemtenne 3agaud o reme "Biaumoneicreue
Ten. Cuiel B MEXaHUKE"

KonTponbHas pabota mo Teme
"BzanMonaencTBue Tea"

JlaBneHue TBEPABIX Tel

51

52

Ypok-3kcriepuMeHT "CriocoObl
ONpeeNIeHus JaBJICHUs TBep0ro Tena'

VYpok-uccnenoBanue "3aBUCUMOCTh
JABJIEHUS ra3a OT TeMIepaTypsl”

53

JlaBneHue XUIKOCTEH U ra30B. 3aKOH
[Tackansa

54

55

[THeBMaTHYECKHE YCTPOUCTBA

3aBUCUMOCTb JIaBJICHUS )KUJKOCTU OT
rITyOMHBI




56

I'mppocraTnyeckuii napamokc

57

58

Ypok-nipoekT "N3yuenne cooOnaromumxcs
cocy0B"

Ypok-koupepennus "I uapaBaudeckue
MEXaHU3Mbl"

59

Hcmonbs30BaHuEe BHICOKHX I[aBJIeHI/If/i B
COBPCMCHHBIX TEXHOJIOTHUAX

60

61

Pemenue 3agay mo teme " JlaBneHue
JKuakoctu"

ATMmocdepa 3eMIu U IPUIUHBI €€
CYILIECTBOBAHHUS

62

63

64

VYpok-uccnenonanue "[IposiBnenue
neiicTBusl aTMocepHoro aaBieHus"
W3mepenue atMmochepHOro JaBiIeHuUs.
OnsiT Toppuuennu

3aBUCUMOCTB aTMOC(EPHOTO JaBICHUS OT

BBICOTHI HaJl ypoBHEM Mops. [Ipubops! st
U3MEpEeHUs: aTMOC(EPHOTo JAaBICHUS

65

Bbapomerp-anepoun. AtmochepHoe
TaBJIeHUE HA Pa3JIMYHBIX BBICOTAX

66

67

BrlTankuparolas cuia. 3akoH ApXI/IMCI[a

Pertennie 3agau mo reMme "3akoH
Apxumena"

68

Ypoxk-uccienoBanue
"DKcnepuMeHTaIbHOe OOHApYKEHHE
NeHCTBUS )KUJKOCTH U ra3a Ha
MOTPY’KEHHOE B HUX TeN0"




69

Jlaboparopuas pabota "Onpenencaue
BBITAJIKUBAIOILECH CHJIbI, JICHCTBYIOLIEH HA
TEJIO0, OTPYKEHHOE B KUIKOCTH"

70
71

IlnaBanue Texn

IImaBanue ten

72

Jlaboparopuas pabota "HccrnenoBanne
3aBHCHUMOCTH BeCa Tejla B BOJE OT 00beMa
MOTPY>KEHHOM B JKUJIKOCTh YacTH Teia"

73

74

BosnyxoruaBanue. InaBanue cyios

Pemenue 3amau nmo teme "3akoH
Apxumena. YcioBus mjaaBaHus ten'

75

Pemenue 3amad mo teme "JlelicTBue
JKHUJIKOCTHU U ra3a Ha IMOTrpy>KE€HHOC B HUX
Teno"

76

77

78

VYpok-tipoekTt "KoHCcTpynpoBaHue
apeoMeTpa WIN JIOAKH U OIPeJeIICHUE
rpy30H01bEMHOCTH"

[TonroToBka Kk KOHTPOJIBHOU paboTe MO
TeMe "/laBieHne TBEPABIX TEN, KUAKOCTEN
u razos"

KonrtponsHas padora o teme "/laBnenue
TBEPJbIX TEJN, )KUJIKOCTEN U ra3oB"”

79
80

Mexanudeckas pabora

MountHocTh

81

Perrenue 3a1au Ha onpesiesicHre paboThI U
MOIIHOCTH

82

PaboTa cuitbl TSXKECTH U CUITBI TPEHUS




83

Pemenwue 3anay mo Teme "Pabora cuiibt
TSDKECTH U CUJIBI TpeHUs"

84

85

VYpok-uccnenoBanue "PacyéT MOIIHOCTH,
pa3BuBaeMoM pH Mo IbEME 1o JiecTHULE"

HpOCTble MEXaHU3MBbI

86

87

88

MowmenT cuisl. [IpaBuino MOMEHTOB

Jlaboparopnas pabota "HU3yuenue
MpaBUJjIa pblyara Jyis OJBUKHOTO U
HETIOJIBUYKHOTO OJIOKOB"

"3o0510TOCE MpPaBUIIO" MEXaHUKHU

89

90

91

VYpoxk-tipoekt "IIpoextupoBanue
MIOJINCIIACTOB € 3aJJaHHBIMU NapaMeTpamu”
Ypok-koudepenuus "IIpocTsie
MEXaHU3MBI B OBbITY, TEXHUKE, )KUBBIX
opranu3zmax"

Koaddunment nonesznoro neiictpust
MPOCTBIX MEXaHU3MOB

92

Jlabopartopnast pabota "Onpenenenue
KIIJI mogBM>XHOTO M HETIOIBU>KHOTO
0110K0B"

93

94

Mexanu4deckas OHCPIus. Kunernueckas u
IMOTCHIUAJIbHAs DHEPIusd

3aKOH COXpaHEHMsI MEXaHUYECKON
SHEPrUU

95

Ypok-3KcriepuMeHT "IKCIEPUMEHTATBHOE
onpe/ielIeHue N3MEHEHHSI KHHETUYECKON U
MOTEHIMATBHON SHEPTUH MPU CKaThIBAHUU
TeJa 0 HAKJIOHHOM MJIOCKOCTH"




[ToaroroBka K KOHTPOJIBHOU paboTe MO

96 1 0
teme "Pabota u MOIITHOCTh. DHEprus"

97 KonTponbnas pabota mo Teme "Pabota u 1 0
MONIHOCTb. DHEeprus"

08 E’a60Ta C TEKCTAMHU IO TCMC" 1 0

Mexannueckoe IBUKEHHUE

99 PaGora ¢ TVGKCTaMI/I o teme "CTtpoenue 1 0
BEIECTBA

100 Pa6ota c' 'TGKCTaMI/I 1o Teme "CHIIbl B 1 0
IPUPOJIC

101 PaGora ¢ Texctamu o Teme "JlaBiaeHne 1 0
TBEPABIX TEJ, )KUAKOCTEH U ra3oB"

102 Pabora ¢ Tekcramu o Teme "DHeprus" 1 0

103 Pa6oTa ¢ TCI'('CTaMI/I o Teme "[Ipocteie 1 0
MEXaHU3MBI

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 103 23




8 KUIACC

KoanuecTBo 4acoB

Nen/m Tema ypoka B KounTtpoJabHbie IIpakTuyeckue
cero padoThI padoThI

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIISIPHO-

1 KAHETHYECKOW TEOPUU U UX OIBITHBIE 1 0 0
HOJTBEPKICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1 0 0

3 Mopenu TBEpAOro, JKUAKOTO U 1 0 0
ra3o00pa3HOro COCTOSIHUH BEIIeCcTBa
Ypok-koHpepenmnus "Kpucraimmndeckue u

4 amopdusie Tena. ['paden. [Tomyuenue 1 0 0
MCKYCCTBEHHBIX aiMa30B"

5 CMaunBaHue U KalWJUISIPHOCTb. 1 0 0
[ToBepXHOCTHOE HATSKEHHE
TernoBoe pacupeHne u CxaTHe 1 0 0
TerutoBoe nBMxkeHME. Temmneparypa 0 0
TemnepaTypHble HIKaIbI 0 0

9 BuyTpenHsist sHeprus u cnocoOb! eé 1 0 0
U3MEHEHHS

10 Buas! Tennonepenaun 1 0 0
Vpoxk-koupepennus "HcnonpzoBanue

11 TETUTOBBIX CBOWMCTB BEIIECTB M MAaTEPHAIIOB B 1 0 0
LeJsIX SHeprocoepexeHus"

12 KommgecTBo TeruoTsl. Y aenpHas 1 0 0

TCIINIOEMKOCTD




13

VYpok-uccienosanue "[IpoBepka runoresbl
JMHEWHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA
AKHUJIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TemnepaTrypsl"

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TemiooOMeH ¥ TEIJIOBOE paBHOBECHE. 3aKOH
Herotona—Puxmana

15

16

17

Jlabopatopnast pabora "HccinenoBanue
SIBJICHHS TETNIOOOMEHA MPU CMEIINBAHUT
XOJIOJIHOM U ropsiuei Boas!"

Pemenue 3anay no teme "TemnnooOmMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOMN
pH TEII000MeHe C HarpeThbIM
METAJUIMYECKUM [TUIMHAPOM"

18

[ImaBnenue n oTBEpAEBaHUE
KPUCTAJZIMYECKUX BEIIECTB. Y A€NIbHAsA
TEIUIOTa TUIABJICHUS

19

20

21

Pemenue 3amau nmo treme "IlnaBienne u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

JlaGopatopHas pabota "OnpezneneHue
y€IbHOM TEIUIOTHI IJIaBIeHuUs Jbaa"

Vpoxk-uccnenosanue "CpaBHEHUE IPOLIECCOB
TUTABJICHUS KPUCTAIUTMYECKHUX Tell U
pa3MsrdeHus Py HarpeBaHUU aMOP(HBIX

TCII




[TapooOpazoBanue u KOHIEHCALIMSL.

22 0
Ucnapenue
Kunenne. Vaenbuas temiora
mapoo0pa3oBanus. 3aBUCUMOCTD

23 0
TEMIIEPATYPhI KUTIEHUS OT aTMOC(hepHOTo
aBJICHUS

24 Pemenne 3amau mo reme "[lapooOpa3zoBanue 0
U xunenue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT 1
naBpieHus"

26 HacplieHHbIil 1 HEHACHIIEHHBIA ap. 0
BnaxHnocTts Bo3nyxa
BnaxxHOCTB BO3/1yXa U €€ U3MEPEHHUE.

27 JlaboparopHas padota "OnpeneneHue 0.5
OTHOCHUTEJILHON BIAXKHOCTH BO3/ayXxa"

28 Pemenue 3amau no treme "BiaxxHOCTE" 0
Pemenue 3aga4 u aHanu3 cUTyaruu,

29 CBSI3aHHBIX C SIBJICHUSIMU MCTIAPEHUS U 0
KOHJIEHCALIUU

30 DHeprus TOIUIMBA. Y IeibHas TeIIoTa 0
CTOpaHHUS

31 [IpuHIMIBI PaOOTHI TETIOBBIX JBUTATENEH 0

39 [TapoBast TypOuHa. JIBUraTenb BHYTPEHHETO 0
CTOpaHHUS

33 KIIJI TermoBoro gBuraTeis 0

34 Pemenne 3agau mo Teme "KIIJ[ TemoBoro 0

nsurareias"”




35

Ypok-koHpepenus "TemioBsie qBUTATETN
Y 3aluTa OKpy X arolieit cpeab”

36

37

Tennopwie IMOTCPHU B TCIJIOCCTAX

3aKOH COXpaHEeHUsI U MIPEBPALCHHS SHEPTUU
B MEXaHUYECKUX U TEIUIOBBIX Mpolieccax

38

[ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME
"TerutoBble ABIcHUA. I3MeHEeHNE
arperaTHbIX COCTOSIHU BemecTna"

39

40

KonTtponsHast padora o Teme "TemmoBbie
siBNeHnA. MI3MeHeHne arperaTHbix
COCTOsIHUI BemiecTBa"

Onextpuzanus Ten. J[Ba poaa 3apsioB

41

Ypoxk-uccnenosanue "Hccnenopanue
CIoCO00B Pa3TUYHBIX BEIIECTB
Ha’JIeKTPU30BbIBATHCA"

42

43

44

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kymona

Onexrpuueckoe nojue. Hanpspk€HHOCTD
37eKTpUdecKoro nous. [IpuHnun
CYNEPIO3ULUH JIEKTPUUECKUX MOIEH

Hocurenu snexkTpudeckux 3apsaoB.
OnemeHTapHbIN 3apsan. CTpoeHue aToma

45

46

3aKOH COXpaHEHHs JIEKTPUIECKOTO 3apsiia

HpOBO,Z[HI/IKI/I, AUDJICKTPUKU U
MMOJIYIIPOBOAHUKHU

47

VYpoxk-koH(pepeHtus "DnekTpusaius B
IIOBCETHEBHON KU3HU"




Pemenue 3anay no teme "3aKoH cOXpaHEHUSI

48 | 1 0 0
AIEKTPUYECKOTO 3apsia

49 OnekTpuueckuil Tok. lctTouHuku 1 0 0
AIIEKTPUIECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JEHCTBUSI SJIEKTPUUYECKOTO OIS Ha 1 0 1
MPOBOJHUKY U JUAIEKTPUKHU"

51 DJIEKTPUUYECKUI TOK B METaJLJIaX 1 0 0

52 DJEKTPUIECKUN TOK B )KUIKOCTSAX U Ta3ax 1 0 0

53 DJIeKTprUYecKas 1enb 1 0 0

54 Cuna Toka. AMnepmerp 1 0 0

55 DIIEKTpUUYECKOE HarpsikeHue. BoiabTmerp 1 0 0
JlaGopaTtopHas pabora "COopka u

56 WCIIBITAaHUE DJIEKTPUUECKON 1IeTIH 1 0 1
MOCTOSTHHOTO TOKa"

57 3aBUCHMOCTh CHIIBI TOKA OT HaIPSHKCHHUS. 1 0 0
3akon Oma aJig y4acTka 1enu
JlaboparopHas pabota "Hccrnenoanue

58 3aBUCHUMOCTH CHJIBI TOKa, POTEKAIOIIETO 1 0 1
4yepes pe3nucTop, OT HAMPsHKEHUS Ha
pPE3UCTOPE U CONPOTUBIICHUS pe3ucTopa’

59 DNEKTPUYECKOE COITPOTUBIIEHUE. Y AETBHOE 1 0 0
COTPOTHBIICHUE

60 JlaGopaTtopHast pabota "Onpeznenenue 1 0 1
YAEIBHOTO COITPOTHUBIICHUS POBOJHUKA"

61 Pemienue 3amau o reme "DnekTpuuecKoe 1 0 0
COIPOTHUBIIEHUE. Y I€IbHOE CONIPOTUBIIEHUE"

62 Pemenue 3amay mo reme "3akon Oma" 1 0 0




63

IlocnenoBarenbHOE U napaujiCJIibHOC
COCOIMHCHUA ITPOBOAHHNKOB

64

JlaboparopHas padota "lIIpoBepka npasuia
CJI0’KEHHUSI HANIPSKEHUN NTpU
MOCJIEIOBATEIIBHOM COCIMHEHUU ABYX
pe3uctopos"

65

66

67

Pemenue 3amay no Teme
"[TocnenoBarenbHOE U MapaAJIICIHHOE
COEIMHEHUS IPOBOIHUKOB"

JlaboparopHas pabdota "IIpoBepka npaBuina
JUTSL CUJIBI TOKA MPU NapasuieIbHOM
COCJIMHEHUH PE3UCTOPOB"

Pemenue 3amgau Ha MNPUMCHCHHEC 3aKOHA Oma
AJId pas3]IdIHOr0 COCANHCHUS ITIPOBOJHHUKOB

68

OJ1C u BHyTpEeHHEE CONPOTHUBIICHUE
WCTOYHMKA TOKa. 3aKkoH OMa U1 [IOJIHOH
LEn

69

70

71

Pewenne 3amgau no reme "3JIC, BHyTpeHHEE
COINPOTHBIIEHNE UCTOYHHKA TOKA. 3akoH OMa
JUIS TIOJIHOH menu”

JlaGopatopHas pabota "Onpexnenenne 3/C
U BHYTPEHHETO CONPOTUBIICHUS HICTOUHUKA
ToKa"

[IpaBuna Kupxroda

72

JlabopaTtopHnas pabota "I[IpoBepka mpaBw
Kupxroga"




73

Ypok-uccnenosanue "M3ydeHue BOIbT-
aMIIEpHBIX XapaKTEPUCTUK HEIMHEHHBIX
3J1€MEHTOB"

74

75

76

Pabora snexkrpuueckoro Toka. MoIHOCTb
AIIEKTPUYECKOTO TOKA

JlaGopaTtopHnas pabora "Onpezenenue
paboThI ¥ MOIITHOCTH AJIEKTPHYECKOTO TOKA"

3akoHn Ixoyns-Jlenna. [lorpeburenu
3JIEKTpUYECKOro Toka. KopoTkoe 3aMbikaHue

7

Ypok-koHpepenmus "OObsICHEHUE U
IMPUHIUIT IIGIZCTBPI?I JOMAaIIHUuX
AJIEKTPOHArpeBaTeIbHbIX IPUOOpPOB"

78

79

80

[TonroroBka Kk KOHTPOJILHOU paboOTe MO TeMe
"OnexTpuueckue 3apsaabl. 3apsHKEHHbIE Tela
" ux B3auMoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

KonrponbHas pabora no reme
"DnexTpudeckue 3apsaasl. 3apsHKEHHBIE Tela
" ux B3auMoeiicTBus. IlocToIHHBIN
ANEKTPUIECKUIN TOK"

IIocTtosiHHBIE MarHUTBEL. MarHuTHOE MOJIE
3eMIIM U €ro 3HauCHUE JJI )KU3HU Ha 3emite

81

VYpok-uccnenopanue "N3ydyenue
MarHUTHOTO TOJI MOCTOSIHHBIX MarHUTOB
P UX OOBETMHEHUH U Pa3eliCHUH.
Busyanu3zanus nosist HOCTOSHHBIX MarHUTOB"

82

OmneiT OpcTena. MaruuTtHoe mose
JJIEKTPUUECKOr0 TOKa




83

OnpiT AMniepa. MarHuTHOE 110J1€ KaTyIIKH C
TOKOM. [IpuMeHeHune 371eKTpOMarHuToB B
TEXHUKE

84

85

86

Cuna Amnepa u omnpeneneHue eé
HaImpaBJICHUS

Pemenue 3amaud no treme "Cuna Amnepa u
omnpezeeHue e€ HanpaBiaeHU"
DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

Hcnonb3oBanue BHCKTpOHBHFaTeHCﬁNB
TCXHHUYCCKHUX YCTpOﬁCTBaX M Ha TPpaHCIIOPTEC

87

JlaGopaTtopHast pabora "M3yuenue neicTBUs
MarHUTHOTO TI0JIsL Ha MTPOBOJIHUK C TOKOM"

88

89

Ypok-koHpepennus "[Ipaktuueckoe
PUMEHEHHUE AIeKTpoiBUraTenei"
JlaGopatopHas pabota "KoHcTpyupoBaHue u
u3ydeHue paboThl 31eKTpoABUTaTess"”

90

91

92

JlaGopaTtopnast pabora "N3zmepenne KI1/]
AJIEKTPOJIBUTATEIHLHON YCTAHOBKH"

Oneitel @apanes. 3aKOH NEKTPOMarHUTHOM
nHaykuun. [Ipasuio Jlenna
VYpoxk-uccnenosanue "HccnegoBanue
M3MEHEHUH 3HAYEHUS U HaIllpaBIIECHUS
MHAYKIIMOHHOIO TOKa"

93

Pemenue 3agad mo teMe "3akoH
3JIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenna"

94

Dnektporereparop. CrocoOsl MOTyYeHUs
AJEKTPOIHEPTUU




Ypok-koHpepeHIus "DIeKTpOCTaHIIUU Ha
BO300HOBIIIEMbIX HCTOYHHUKA SHEPIUH.

95 1 0
[TpoGaemsbl 3xosoruu. TormmmBHBIE
3JIEMEHTHI U 3JIEKTpoMOoOuIn"

9 [ToaroroBka Kk KOHTPOJILHOU PabOTE MO TEME 1 0
"DJIeKTpOMarHuTHHIC SIBJICHUS"

97 KonTponbhas pabota "DnekTpoMarHUTHbIE 1 0
siBICHUS"

08 PaGora ¢ Texkctamu no teme "TemnoBsie 1 0
siBIeHUS"
Pabota c Texctamu 1o Teme

99 "DeKTpUYecKue 3apsaabl. 3apsHKCHHBIC Tea 1 0
U UX B3aumogencraue"

100 Pa6ota c rexctamu o Teme "[locTosTHHBIN 1 0
ANEKTPUIECKUIN TOK"

101 PaGora ¢ Tekctamu no Teme "MarHuTHbIE 1 0
ABJICHUS"

102 Pabota c Texctamu 1o Teme 1 0
"JJIeKTpOMarHuTHasE MHIYKIUS"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 22.5




9 KUIIACC

KoanuecTBo 4acoB

Ne n/m Tema ypoka B KouTtpoJabHbie IIpakTHyeckue
cero padoThI padoThI

Mexanunueckoe qBrkeHuEe. MarepruaiibHas

1 Touka. CriocoObl onHMCcaHus 1 0 0
MEXaHUYECKOTO IBUKEHUS

5 Cucrema orcuera. OTHOCUTENBHOCTh 1 0 0
MEXaHMYECKOTO JIBHKEHUS

3 BexTopHbIe BeTHUNHBI, OMIEPAIUH C 1 0 0
BEKTOPAaMH, MTPOEKIIMHU BEKTOPOB

4 Panuyc-BekTop MarepualibHON TOUKH, 1 0 0
NepeMelIeHre Ha MII0CKOCTH

5 PaBHOMEpPHOE NPAMONIMHENHOE IBUKEHUE 1 0 0

6 Pemenue 3amau mo reme "PaBHOMepHOE 1 0 0
MPSIMOJTMHEHOE JIBIKEHME"
HepasHoMepHOE NpsIMOIUHENHOE

7 nBuxkeHue. CpeaHsisi 1 MTHOBEHHaAs 1 0 0
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
TBYKECHUH
JlaGopatopHnas pabota "Onpeznenenue

8 CpeIHEeH CKOPOCTH CKOJIBKEHHsS OpycKa 1 0 1
WM JIBHKEHUS IIapHKa M0 HAaKJIOHHON
IIJIOCKOCTH"

9 PaBHOyCKOpEHHOE IPSIMOIMHENHOE 1 0 0

JBHKEHUE. Y CKOpEHUE




10

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEHHOTO ABMKEeHHS. ["paduk
CKOpPOCTH

11

Pemenue 3anay no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
NBUKEHUS"

12

13

[lepemerieHue npu paBHOYCKOPEHHOM
MPSIMOJTMHEITHOM JIBHXKCHUH

Jlaboparopnas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKECHUH 110 HAKJIOHHOU II0CKOCTH"

14

Pemenue 3ampau no reme "llepemenienue
[IPH PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
NIBHOKEHUN"

15

Jlaboparopnast pabora "HccnenoBanue
3aBHCUMOCTH ITyTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JIBIKEHUH 0e3
Ha4aJbHOM ckopocTn"

16

I'padnueckas uHTEpHIpeTalLlUs yCKOPEHUS,
CKOpPOCTH, MTPONUJEHHOTO ITYTH U
MepeMENICHUS 1T IPSIMOIMHENHOTO
ABHUXKCHU S

17

18

Pemenue 3anau o teme "I'paduyeckas
MHTEpIIpETALMs YCKOPEHUSI, CKOPOCTH,
MIPOMIEHHOTO ITyTH Y NIEPEMEILECHUS IS
MIPSMOJIMHENHOTO IBUKEHUS"

Yckopenue cBoOOAHOTO NageHust. OMbITHI
lanunes




19

Pemenue 3anau no reme "Y ckopenue
CcBOOOIHOTO ITageHus"

20

21

JIBu>keHHE Tena, OPOIIEHHOTO O] YTIIOM
K TOPU30HTY

Pemenne 3agau o teme "JIBrkeHue Tea,
OpOIIICHHOTO TIOJT YTJIOM K TOPU30HTY"

22

Jlaboparopnas padota "Hccienopanue
JIBYDKEHUS Teja, OPOLICHHOTO 0T YIJIOM K
rOpU30HTY"

23

Pemenue 3amad mo treme "JIBrmkeHue mo;
JEHCTBUEM YCKOPEHUSI CBOOOIHOTO
majicHus"

24

25

Z[BI/I)KGHI/IC 10 OKPYKHOCTU

JInHeliHas 1 yriioBas CKOpOCTb, IEPUOL U
4acToTa

26

27

28

CKOpOCTh ¥ YCKOPEHHE MPH JIBIKEHUU TI0
OKPYKHOCTH

Pemenwne 3anay mo Teme "JIBikeHue mo
OKpY>KHOCTH"

VYpok-koupepenius "PacrioznaBanue u
MpUOIIHKEHHOE OMUCAHKUE Pa3IMYHBIX
BUJIOB MEXaHUYECKOTO JBUKCHHS"

29

[ToaroroBka K KOHTPOJILHOM paboTe MO
TeMme "MexaHndecKkoe IBIKEHNUE U
CIocoOkI ero onucanus"

30

KonTponbHas pabota mo Teme
"MexaHHn4YeCKOEe ABMKEHUE U CIIOCOOLI €0
ormcanus"




31

IIepBb1it 3ak0oH HproToHa. BekTop cuibl

32

33

Bropoii 3akon HeroToHa.
PaBHOpelicTBYIOIIAA crita

Tpetuii 3akon Herorona. Cynepno3unus
cuII

34

35

36

Cuna ynpyrocrtu. 3akoH ['yka

Pemenue 3amau mo teme "Cuna
ynpyroctu"

Jlaboparopnas padota "Hccienopanue
3aBHCUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIICH B MPYKUHE, OT CTCIICHH
nedopMaIuu npyKuHbI"

37

38

39

Cuna tpenus. KoapduumenT tpenus
JlaGopatopHnas pabota "Onpeznenenue
Kod(purmenTa TpeHus: CKOIbKEHUs"
JlaGopatopHnas pabora "HccnenoBanue

3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHS OT
CUJIbI HOPMAJIBHOTO JIaBNeHUs"

40

JIBr>KEHUME TEJ IO OKPY>KHOCTH MO
JIEWCTBUEM HECKOJBKUX CUII

41

42

3akoH bepHynnmn u nogbEMHas cuiia
KpbU1a

Ypok-koHpepenmus "CoBpeMEeHHbIE
JeTaTeNbHBIE anapatkl, cyJa Ha
MOABOHBIX KPBUIbAX, aHTUKPBLIO HA
CKOpPOCTHBIX aBTOMOOMJISIX. J[BHKEeHHE
rmoesjia Ha MarHUTHOM nogyuike"




43

Cuna TSHKeCTH U 3aKOH BCEMHPHOI'O
TATOTCHUA

44

45

JIBU>KEeHME TeNl BOKPYT TPAaBUTALMOHHOTO
neHrpa. IlepBas kocMuyeckast CKOpoCThb

HesecomocTs u neperpys3ku

46

PaBHOBeCcHe MaTepUAIBHON TOYKHU.
AOCOTIOTHO TBEPIOE TEIIO

47

48

MowmeHT cunsbl. [IpaBuino MOMEHTOB

VYpok-uccnenosanue "OnpeneneHue
LIEHTpA TSHKECTU PA3JIMYHBIX TET"

49

50

51

Nmnynec Tena. 3menenne uMmiynsca.
Nmnynbe cumsl. YOpyroe u Heynpyroe
B3aUMOJICHICTBHE

3aKOHBI U3MEHEHUS U COXPAaHEHUS
HMITYJIbCa

PeakTtuBHOE ABHKEHHE

52

53

Pemrenne 3agaua o reme "3akoH
COXPaHEHUs UMITyJIbca. PeakTuBHOE
nBmkenne"

Mexann4deckas pa60Ta U MOITHOCTb

54

PaGota cuibl TSKECTH, CUITBI YIPYTOCTH U
CUJIBI TPEHUS

55

JlabopaTtopHas pabota "Onpenenenue
paboTHI CHJIBI TPEHHSI TTPH PABHOMEPHOM
JBYDKEHUH TEJa TI0 TOPU30HTATBHON
noBepxHocTH"

56

CBs3b 5HEpruu U paboThl




57

Jlaboparopuas pabota "Onpenencaue
paboThI CHJIBI YIIPYTOCTH PH MOIbEME

rpys3a ¢ UCIIOJIb30BAHUEM HCIIOABHUIKHOI'O 1

MOJBUKHOTO OJIOKOB"

58

59

60

ITorenumanpHas SHEpPrust

Kunernueckas sneprus. Teopema o
KHUHETUYECKOU SHEPTUU

3aKOH U3MEHEHHUS U COXpaHCHHUA
MEXaHU4YeCKOM OQHCPIUuun

61

Pemrenue 3amay mo reme ""3aKOHEI
W3MEHEHUS U COXPAaHEHUS MEXaHUYECKOU
sHepruun”

62

63

64

[ToaroroBka K KOHTPOJIBHOM paboTe MO
TeMme "B3aunmonencTBue Tel. 3aKOHBI
coxpaHeHus"

KonTponbHas pabota mo Teme
"BzanMoaencTBue Tel. 3aKOHEI
coxpaHeHus"

KonebarensHoe nermxenne. OCHOBHBIE
XapaKTePUCTHKHU KOJICOaHHI: epHo/I,
4acToTa, aMILTUTyAa

65

MareMaTryecKkuil ¥ py>KUHHBIA
MasTHuKHU. JlabopaTopHas pabora
"HUccnenoBanue 3aBUCUMOCTH IIEpUOAA

KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI HUTH"

0.5

66

JlabopaTtopHas padota "HccienoBanue
3aBHCHMOCTH Mepuo/ia KoneOaHui
MPYKUHHOTO MasiTHUKA OT Macchl rpy3a’




67

I"apmonnueckue KonedaHus

68

69

JlabGopaTopHas pabota "M3mepeHue
YCKOpEHUsI CBOOOIHOTO MajieHus"

3aryxaromue Kojiebanus. BeiHyXIeHHbBIS
kosebanns. Pe3onanc

70

IIpeBpaiienue 3Hepruu npu
K0JIc0aTeIbHOM JIBH)KCHUU

71

72

73

Ypok-uccnenosanue "[Iposepka
HE3aBUCHMOCTH NIEpro/1a KoJeOaHmit
rpy3a, HOJBELIEHHOI'O K JIEHTE, OT MacChl
rpy3a"

MexaHu4yecKue BOJHBI: IPOOJIbHBIE U
MOTIepeYHbIe

CaolicTBa MeXxaHWYeCKUX BOJH. J[mHA
BOJIHBI U CKOPOCTB €€ paclpOCTPaHECHUS

74

75

76

Ypok-uccnenosanue "Habmonenue
uHTepPepeHI 1 TudpaKuy BOJH Ha
MTOBEPXHOCTH BOABI"
Ypok-koHpepenmus "MexaHndeckue
BOJIHBI B TBEpJOM Tene. CelicMuyeckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHnue
3ByKa

77

78

Pemenue 3amau mo reme "3ByK"

Ypoxk-uccienoBanue
"DKCIEpUMEHTAIBHOE OIIPENEICHHE
IPaHUIl YaCTOTHI CJIBIIIUMBIX 3BYKOBBIX
KosebaHun"




79

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKUI PE30HAHC.

80

81

82

Ypoxk-uccnenoanue "Habmonenue u
00BSICHEHUE aKyCTHYECKOT0 pe3oHaHca"
HNudpas3syk u ynprpazByk. Kondepennus
"Hcnonb3oBaHue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUAX"

9HeKTp0MaFHI/ITHOG I1I0JIC 1
QJICKTPOMAriuTHBLIC BOJIHBI

83

84

85

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
Ypok-koupepennus "Lkana
AIEKTPOMArHUTHBIX BOJH. Mcronbp3oBaHue
ANEKTPOMArHUTHBIX BOJIH JJIsSi COTOBOM
cBs3u. Pagmonokanus. Kocmudeckast cBsi3b

Pemenue 3aga4d Ha OIPEACIICHUC YaCTOThI
n OJINHBI BHCKTpOMaFHHTHOﬁ BOJIHBI

86

DneKTpoOMarHuTHas MIpUpo/ia CBETa.
CxopocTs cBeTa

87

88

BonHoBBIE CBOMICTBA CBETA:
uHTepdepeHus 1 nudpaxuus

JlyueBas Mozienb CBETAa U TEOMETPUYECKAS
onrtuka. Mictounuku ceera

89

[IpssMonrHENHOE pacIIPOCTPAHEHHE CBETA.
3armenus Connia u JIyHsl

90

91

3akoH oTpaxxeHus cBera. [Tnockoe 3epkano

[TocTpoenne nzo0pakeHUi,
c(hOPMHUPOBAHHBIX 3€PKATIOM




92

[TpenomiieHne cBeta. 3aKOH IMPETOMICHUS
csera. [loaHoe oTpaxkeHne cBeTa.

93

Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH yTJIa TIPEIOMJICHUS OT yriia
NaJICHHs: CBETOBOTO Jy4a Ha IPaHUIIC
«BO3J1yX-CTEKIO»"

94

95

VYpoxk-uccienopanue "AHanus u
00BSICHEHUE ONTHYECKOTO MUpaxka'

Ypok-koupepenuus "Mcnoab3oBanue
MIOJIHOTO BHYTPEHHETO OTPAXKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"

96

JInH3a, Xox nydel B IUH3E

97

98

dopmyIia TOHKOH JMH3BI

Jlaboparopnast pabota "Onpenenenue
(OKYCHOTO PACCTOSHUS U ONITUYECKOMN
CHJIBI COOMpAroIIel JTUH3bI"

99

100

101

[Tonydyenue n3o0paxeHuii ¢ TOMOIIbIO
coOuparoiel U pacCeMBaOIIEH JTNH3
Ypok-kounpepenuus "[Ipunuun gecTBus
ONTUYECKUX MPUOOPOB (MUKPOCKOII,
Teneckor, ¢poToanmnapar)"

I'ma3 xkak onTuyeckas cucTeMa.
BJ'II/ISOPYKOCTB " JAJIbHO30PKOCTDb

102

PaznoxxeHne 6eoro cBeTa B CIIEKT).
Omwitel Herorona. Crioxenue
CHEKTpaNbHBIX I[BETOB. Jlucmepcus cBeTa

103

Ypok-nipaktuky™m "HabmroaeHue u
00BSICHEHUE OMBITOB IO PA3IOKEHHUIO




6emnoro cera B criekTp. [lomydenue
0eJIoro 1BeTa MPHU CI0KEHUHU 1IBETOB"

104

105

106

Omnsitel Pe3epdopaa u ruranerapHas
MOJIEJIb aTOMa

[Toctynater bopa. Moaens atroma bopa.
Hcnyckanue u MorjoiieHne cBera
aTOMOM.

KBantsl. JIuHeiyaThie CIEKTPHI

107

108

109

VYpok-npaktukyMm "Habmonenune
CIUIOIIHBIX U JIMHEWYATBIX CIIEKTPOB
U3JIy4eHUs U UcIycKaHus"

PannoaktuBHOCTH. Anb(a-, O6eTa- u
raMMa-u3JIy4eHus

Crpoenue atoMHor0 sipa. Hykinonnas
MOJIeTIb aTOMHOTO sifipa

110
111

PannoaktuBHble npeBpanieHus. Mzoromnsl

Ilepuon nomypacnana

112

VYpok-koHpepennus "JleiicTBue
PalMOAaKTUBHBIX M3JIyYE€HUH HA )KUBBIC
OpTraHU3MBI. 3alIiTa OT PAJANOAKTHBHOTO
n3nyueHus"

113

114

SAnepupie peakiuu. 3aKOHBI COXPAHECHUS
3aps10BOrO ¥ MacCOBOTO YHUCEII

3Hepr1/1${ CBs31 ATOMHBLIX SAJICP. CBs13b
MacCChI 1 SHCPIr'uu

115

Peaknun cuHTe3a U neneHus saaep.
Ncrounuku sHeprun ConHua U 3BE37




116

Ypok-koudepenmus "Anepras
SHEpPreTHKa. JKOJIOrHUecKrue mpooIeMbl
SIICPHOM PHEPTeTUKH"

117

[ToaroroBka K KOHTPOJILHOU paboTe MO
Teme "Konebauus v BosiHbL. CBETOBBIE U
KBAHTOBBIE ABiIcHUA"

118

119

Kontponbnas padota nmo teme "Konebanus
1 BOJIHBL. CBETOBBIE U KBAHTOBBIE
SIBJICHUS "

Pemrenue pac4eTHBIX IO TeMe
"MexaHnueckoe IBrKeHue"

120

Perrenue pac4eTHBIX M KAYECTBEHHBIX
3azad4 mo reme "B3aumoneiictsue ten"

121

121

122

Pemrenne pacueTHBIX U Ka4eCTBEHHBIX
3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEPruM U UMITyJsbca'

JlaGopaTopHble pabOThI 110 TeMe
"MexaHndecKoe ABMKeHHe"
JlabopaTopHbIie pabOTHI IO TEME
"BzanMonaencTBue Tea"

123

124

125

JlabopaTtopHsbie paboTs 1o Teme "[IpocTrie
MEXaHU3MBI'"

Perienue pacueTHBIX U KaU€CTBEHHBIX
3a1a4 o reme "Tennossle nponeccs”
Pemrenne pacueTHBIX U Ka4E€CTBEHHBIX
3aj1a4 1o reme "BraxxHocTh"




126

Perrenue pacueTHBIX M KAYECTBEHHBIX
3agad 1o teme "KIIJ] TenaoBeIx
nBurareiein”

127

PemeHHe pvaeTHbIX N KAYCCTBCHHBIX
3a7a4 1Mo TeMe "3aK0OHbI TOCTOSIHHOTO
ToKa"

128

129

Pemenne pacueTHBIX U Ka4eCTBEHHBIX
3ana4 o reme "KII/I anexTpoycranoBok"

Jlaboparopubie paboThI 110 TeMe "3aKOHBI
MIOCTOSIHHOT'O TOKa"

130

JlaboparopHbie pabOTHI 110 TEME
"CseToBbI€e siBIeHUA"

131

132

Pabora ¢ Tekcramu o teMe "3aKOHBI
coxpaHeHus B MexaHuke" Pabora ¢
Texkcramu 110 TeMme "Kosedaums v BOJIHBL"

Pabora ¢ Tekcramu o teMme "CBeTOBBIE

apneHus" Paborta ¢ TekcTamu 1o Teme
"KBanToBas u sinepHas ¢puzuka"

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

132
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