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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusnke Ha ypOBHE OCHOBHOIO o00Iero oOpa3oBaHUS
COCTaBJiEHa Ha OCHOBE MOJOKEHUN U TpeOOBaHUI K pe3yibTaTaM OCBOCHHUSI Ha
yriyOJIEHHOM YPOBHE OCHOBHOM 00pa30BaTeIbHOW MPOTPaMMBbI, MPECTaBICHHBIX
B ®I'OC 00O, a takxe ¢ yuétom (enepaibHOi padoyeil mporpaMMbl BOCTIUTAHUS
u Konneniuu npemnojaBanus yueOHoro npeamera « Dusukay.

Conepxkanue mnporpamMMbl 1Mo (U3UKE HAMNPaABICHO Ha YJIOBJIETBOPEHUE
MOBBIIMICHHBIX 3aMIPOCOB  OOYYAIOIIUXCS, CTPEMSIIMXCA K Oojee TIyOOKOMy
OCBOCHMIO (DM3MYECKMX 3HAaHUH, M Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOMU
rpaMOTHOCTH oOywarommxcs. B mporpamme 1o  (Qu3MKe  YYUTHIBAIOTCS
BO3MOKHOCTH y4yeOHOro mnpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
MJIAHUPYEMBIM JTUMYHOCTHBIM U METAINPEAMETHBIM pe3yJibTaTaM 00yUYeHUs, a TAKXKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no gusnke ycTaHaBIMBAET pacHpeielieHre y4eOHOro Marepuaa
o rojaM o0ydeHus (M0 Kjaccam), MpejiaraeT MPUMEPHYIO MOCIEeI0BATEILHOCTh
U3y4YeHHUs] T€M, OCHOBAHHYIO Ha JIOTUKE DPa3BUTUS MPEAMETHOIO COJEPKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEM 00yJaroNuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUs METOJUYECKOM
MTOMOIIY YYUTEIIO B CO3/IaHNU pabodeil mporpaMMbl IO Y4eOHOMY TIPEIMETY .

®duszrka SBIAETCA CUCTEMOOOPA3YIOUIUM JIJIsi €CTECTBEHHOHAYYHBIX YUEOHBIX
MPEMETOB, IOCKOJbKY (U3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U
SABJICHUM, W3ydyaeMbIX XUMHEH, Ouosiorued, acrpoHomuend u GU3NIECKON
reorpadgueii, BHOCHT BKJIAJ B €CTECTBEHHOHAyYHYIO KapTUHY  MHpAa,
NpelocTaBiIsieT HaubOojee sCHble O0O0pa3lbl MPUMEHEHHsS HAay4YHOro MeToja
MO3HAHUS, TO €CTh CIIOC00a MOTYyYEHUS JOCTOBEPHBIX 3HAHUW O MUPE.

Onna U3 riaaBHBIX 3a7a4 (PU3NYECKOTO O0pa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUsS COCTOWT B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHOM T'PAMOTHOCTH H
MHTEpEca K HayKe y 00y4aromuxcsl.

N3ydenne Qusnku Ha yriayOJ€HHOM YpOBHE TMpEroiaraetT yBEPEHHOE
BJIQJICHUE CJICAYIOIIMMHU KOMIETEHTHOCTAMHM, XapaKTEPU3YIOIIMMHU €CTECTBEHHO-
Hay4YHYIO IPaAMOTHOCTb:

HAY4YHO OOBSICHATH SBJICHUS,

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNUS;

MHTEPIPETUPOBATh JTAHHBIE U HCIOJIL30BaTh HAy4YHBIE JOKa3aTEIbCTBA MJIS
MOJTYYEHHUSI BBIBOJIOB.

Lenn wusyueHus ¢GU3MKK Ha YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojaBaHusi ydeOHoro mnpeamera «dusuka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoii ®enepauuu, peagu3yroUX



OCHOBHBIE  0011€00pa3oBaTeNibHble MPOTPaMMbl, YTBEPKAEHHON pELICHUEM
Kosterun MunucrepcTBa npocenienus: Poccuiickoit @enepanuu (IpoTokoa ot 3
nexadps 2019 r. Ne [1K-4BH).

Lenu nzydyenust pu3NKu Ha yrIyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpPEca M CTPEMIICHHs OOYydaroluXcs K HAyYHOMY H3y4YEHHUIO
IPUPOJIbI, PA3BUTHE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJE MO3HaHud U (popmMupoBaHUe
MCCJIEI0BATEIBCKOrO OTHOIIECHHSI K OKPYXKAIOLUM SIBJICHUSM;

(dbopMupOBaHHE HayYHOTO MHUPOBO33PEHUS KaK pe3yJbTaTa U3y4eHHUs OCHOB
CTpOEHHUs MaTepuu U QyHIaAMEHTAIbHBIX 3aKOHOB (DHU3HUKU;

dbopMupoBaHUE€ YMEHUH TMPUMEHITh (U3NUECKUE 3HAHUS U Hay4dHbIS
J0Ka3aTeIbCTBA JUIsl OOBSICHEHUS OKPYIKAIOIIMX SIBJICHUM;

dbopMHpoBaHUE TPEACTABICHUNU O poiu (U3UKH IS Pa3BUTHUS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEICTaBIICHUN 0 BO3MOXKHBIX  cepax  Oyayuiei
npoeCCUOHANILHONW  AESITEIbHOCTH, CBS3aHHOM C (U3MKON, TMOArOTOBKAa K
JnanbHENIeMy 0Oy4YEHHUIO B 3TOM HaIpaBIICHUH;

dbopMHpOBaHWE TOTOBHOCTH K JajbHEWIIEMY H3y4YeHUI0O (U3UKH Ha
yriyOJEHHOM YpPOBHE B pPaMKax COOTBETCTBYIOIIMX mpoduieid oOydeHus Ha
YPOBHE CpPEAHEr0 0011IeT0 00pa30BaHUS.

JlocTi)KeHHe 3TuX Iefed mporpaMMbl MO (U3UKE Ha YpPOBHE OCHOBHOI'O
oOmrero o0pazoBaHusi 00ECIEYMBACTCS PEIICHUEM CIEAYIOIIMNX 3a]1ay:

NpUOOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOEHHUH BEIIECTBA, MEXAHUYECKHUX,
TEIUIOBBIX, JICKTPOMArHUTHBIX U KBAHTOBBIX SIBICHUSIX;

MpUOOpETEeHNE YMEHHUIM aHATM3UPOBATh U OOBACHATHh (PU3UUECKUE SIBICHHS HA
OCHOBE U3YUYEHHBIX (PU3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTE;

OCBOEHME METOJIOB PEILIEHUsI PACUETHBIX M KAUECTBEHHBIX 3a/1a4, TPEeOyIOUIUX
CO3JaHUsl W UCIIOJIb30BaHUS (PU3MYECKUX MOJENEH, BKIIOYAas TBOPYECKHE H
MPAKTUKO-OPUEHTUPOBAHHBIE 33]1a4U;

pa3BUTHE HCCIEIOBATEIIbCKUX YMEHUU: HAONIOAATh SIBICHHUS U U3MEPSThH
(¢u3ryYecKre BEIMYMHBI, BBIIBUTATh TUIIOTE3bl U MpeiaraTh SKCIepUMEHTaIbHbIE
CHoCcOOBI MX MPOBEPKH, TUIAHUPOBATH U MPOBOAUTH ONBITHI, SKCIIEPUMEHTAIbHBIE
UCCIIEIOBAaHUSI, aHATTU3UPOBATH MOJYYEHHBIE JAHHBIEC U J1€J1aTh BHIBOJbL;

OCBOCHME NPUEMOB paboThl ¢ uHpoOpMaIeil (U3HUUECKOro COJEp KaHMUS,
BKJIIOYAsi MH(POPMALIMIO O COBPEMEHHBIX JTOCTHKEHUSAX (DU3UKU, UHTEPIIpETAUs U
KPUTUYECKOE OLICHUBaHUE MH(POPMALIHH;

3HAKOMCTBO €O cdepamu MPoPEeCCHOHATLHON NEATEeIbHOCTH, CBI3AHHBIMU C
(GU3HKON, U COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHXKEHHSIX
(bu3HYECKO HAyKH.



Ha wusyuyenue ¢usuku (yrnyOn€HHBIH ypOBEHb) Ha YpOBHE OCHOBHOI'O
obmero obpazoanus orBoautcs 340 yacoB: B 7 kiacce — 102 gaca (3 vaca B
Heneno), B 8 kiacce — 102 gaca (3 yaca B Henento), B 9 kinacce — 136 yacos (4
yaca B HEJIEIH0).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Paznen 1. @®usuka v €€ posib B NO3HAHUM OKPYKAIOUIEr0 MUPA.

®dusnka — Hayka o mnpupoje. fABieHuss Npupojbl (AIEMEHTHI COJepKaHuUs,
BKJIIOYAIOIINE MEXKIpeAMETHbIE CBs3u). Dusnueckue SIBICHHS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnyeckre BeJIMYUHBL. Pa3MepHOCTh. EAuHUIBI (U3MYECKUX BEIWYHH.
N3mepenne @uanyeckux BeauuuH. OTanoHbl. Dusmueckue npudopsl. lleHa
nenenwns. [lorpemnocts n3mepenuid. [IpaBuna 6e3o0macHOro Tpyaa mpu padoTe C
nabopaTopHbIM o0OOpyaoBaHuEM. MexayHapoaHas cuctema eauHull. llepeBon
BHECUCTEMHBIX eHUIL B equHuIbl CH.

Kak d¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH M3Yy4alOT MPUPOIY.
EcTecTBeHHO-HAy4YHBIM METOJI TMO3HAHWS: HAOIIOJCHHWE, TMOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIJIBI)KEHUE TUIIOTE3, SKCIIEPUMEHT MO TIPOBEPKE THUIOTE3, OObSICHEHHE
HaOMo1aeMoro siBjaeHus. Onucanue GU3nUecKux SIBJICHUM ¢ TOMOIIBIO MOJCIICH.

Jlemoncmpayuu.

MexaHnuyeckue, TEIUIOBBIE, JJICKTPUYECKHE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBIICHMUSI.

dusnyeckue TpPUOOPHI U Tpolieaypa MPSIMBIX H3MEPEHH aHaJIOTOBBIM U
HU(POBBIM NPUOOPOM.

Jlabopamopnule pabomot u onvimel.

Omnpenenenue 1EHBI ISJICHUS MIKaIbl U3MEPUTEITHLHOTO Tprbopa.

N3mepenue pacCTosiHUN.

N3mepenue momaan 1 oobéMa. MeTo 1 naneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUIKOCTH B TBEPAOTO TeEIA.

Ornpenenenue pa3MepoB MalbIX Tel. MeTon psIoB.

[IpoBeaeHre wuccaenoBaHUsI IO MPOBEPKE THUIOTE3bl: JAIBbHOCTh IMOJETA
[IapuKa, MyIEHHOTO TOPU30HTAIBHO, TEM OO0JIBIIE, YeM OOJIBIIE BHICOTA TyCKa.

Pa3znen 2. IlepBoHavasibHbIe CBeACHUS 0 CTPOCHNH BelecTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl U Macchl. OMbITHI,
JOKa3bIBAIOIINE TUCKPETHOE CTPOCHHUE BELIECTBA.

JIBukenre 4actul] BemectBa. CBsI3b CKOPOCTH JIBUDKEHUST 4YacCTHUIl C
temriepatypoil. bpoynoBckoe aBmxenue. duddysus. BzaumopeiictBue yacTuig
BEILIECTBA: MIPUTHKEHNUE U OTTAIIKUBAHHUE.

ArperatHble COCTOSIHMS BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPIBIX
(kpucraminyeckux) Teia. B3auMocBsi3b MEXKIy CBOWCTBAMU BEUIECTB B Pa3HbBIX



arperaTHbIX COCTOSHUSIX U WX aTOMHO-MOJEKYJSIpHBIM cTpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSIHUI BOJBI.

Jemoncmpayuu.

HaOnronenre OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HabGnronenue sBieHnii, OOBACHAIOMMXCA TPUTSHKEHUEM WU OTTAIKUBAHUEM
YaCTHUI] BEILIECTBA.

Jlabopamopnule padbomot u onvimol.

Orenka muaMeTpa aToMa METOJIOM PSIIOB (C UCTIOIb30BaHueM GoTorpadmii).

OnbIThl IO HAOIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

OMnbITEI IO OOHAPYKEHUIO EUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSKEHUSI.

Pa3nen 3. /IBuikeHue U B3auMo/IeiCTBHE TeJl.

Mexanndeckoe paBwxeHue. Ilyte u nepememieHue. PaBHOMeEpHOE U
HepaBHOMepHOe JBrkeHne. CBOOOMHOE MajJieHHe Kak MpUMEp HEPaBHOMEPHOTO
nerokeHust ten. Ckopocth. CpeHssi CKOPOCTh IMPU HEPABHOMEPHOM JIBHUKECHUHU.
Pacuér myTu u BpeMeHU JBUKEHUS.

I'paduku 3aBUCMMOCTEW BENMYMH, OMHUCHIBAIONIMX JBIDKeHUE. OOrmme
NOHATUS 00 OTHOCUTENBHOCTH JABWXEeHHs. CloKeHHe CKOpOCTell i Ted,
JIBIDKYIIMXCS TAPATIIECITBHO.

SlBnenue wHepruu. 3aKOH WHEpUHUH. B3auMoJeincTBHE TEl Kak NPUYMHA
W3MEHEHUSI CKOPOCTM JIBMXKEHHUs Tell. Macca Kak Mepa HHEPTHOCTHM Tejla B
NOCTyNaTeNbHOM JBH>KEHUHU. [lnoTHOCTh BemectBa. CBA3b IUIOTHOCTU C
KOJIMYECTBOM MOJIEKYJ B eauHuile o0béma BemiecTBa. CMeCM U CIUIaBHI.
IloBepxHOCTHAs U JIMHEWHAS TIIIOTHOCTb.

Cuiia Kak XapakTepucTuKa B3aumojeicTBus Ten. Cuila yopyrocTd M 3aKOH
I'yka. M3mMepenne cuiibl C MOMOIIBIO TUHAMOMETpA. SIBJIEHHE TATOTEHUS U CUJja
TskecTd. CHlla TSDKECTH Ha Ipyrux maHerax. Bec tena. Hesecomocts. Crioxkenue
CWJI, HANPABJIIEHHBIX IT0 OJHOM mpsiMoi. PaBHOnelcTByromas cuin. Cuna TpeHMs.
TpeHne CKONBbXEHHS W TPEHUE IMOKOs, BSI3KOE TpeHue. TpeHue B Npupoie
TEXHUKE.

Jemoncmpayuu.

HaOnronenre MexaHu4ecKoro ABUKEHUS Tea.

N3mepenne CKOpOCTH MPSMOJIMHEUHOTO JBUKEHUSL.

HabGnronenue siBjeHUsT HHEPIIMH.

HaOmronenne naMeHeHrs CKOPOCTH MPU B3aUMOJICUCTBUU TeIl.

CpaBHeHHME MAcC 0 B3aUMOAECHCTBUIO TE.

CnoxeHue Cuil, HallPaBJICHHBIX MO OJTHOM MPSMOM.

Jlabopamopnuie padbomot u onvimol.



OnpeneneHne CKOPOCTH PABHOMEPHOI'O JBMXKEHMs (IIApUKA B KUAKOCTH,
MOJIETIU AJIEKTPUYECKOTO aBTOMOOMIIS U TaK Jlajee).

Onpenenenue cpeaHed CKOPOCTH CKOJIBKEHUS OpycKa WM IHapuKa Io
HAKJIOHHOU TIJTIOCKOCTH.

OnpeneneHne MIOTHOCTH TBEPIOTO TeENA.

OnpIThl, JIEMOHCTPHUPYIOIIME 3aBUCUMOCTb pacTsbKeHus  (nedopmariim)
MPY>KUHBI OT MPUIOKEHHON CHUJITBI.

OneITHl, JAEMOHCTPUPYIOIIUE 3aBUCUMOCTb CHJIBI TPEHUS CKOJBXEHHUS OT
CWJIBI JABJIEHUS U XapaKTepa CONPUKACAIOLIIUXCS IOBEPXHOCTEM.

Pa3znen 4. JlaBjienne TBEPABIX TeJl, dKHUAKOCTEN M ra3oB.

Hasnenue. Cuna gaBienus. CnocoObl yMEHBIIEHUS U YBEIUYECHUS TABICHHUSL.
JlaBnenue raza. 3aBUCUMOCTb JaBJI€HUs Ta3a OT OOBEMAa M TEMIIEpaTyphl.
Ilepenaya naBiieHHs] TBEPABIMU TEJIAMU, KUJIKOCTSIMU U razaMu. 3akoH [lackas.
[THeBMaTHUECKME MAILIUHBI.

3aBUCUMOCTh  JIABJICHHUSI  JKUJKOCTH  OT  [JIYOMHBI  TMOTPYXKEHUS.
I'mppocrarnueckuit  mapaaokc. CooOwaromuecs cocyAsl. ['mapaBinuueckue
MexaHu3Mbl. VIcnosib30BaHME BBICOKMX JABJIECHUN B COBPEMEHHBIX TEXHOJOTHSX.
YCcTporcTBO BOAOIIPOBO/IA.

AtMocdepa 3emun u armocepHoe aamieHue. [IpuuuHbl CylecTBOBaHUS
BO3AylHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenune armocdepHOro
JaBJICHUS. 3aBUCUMOCTb aTMOC(EPHOro IaBJIEHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 1151 u13MepeHus: aTMOCHEpPHOTO JIaBJICHUS.

JlericTBrE )KUAKOCTU U ra3a Ha MOrpyKEHHOE B HUX TeJ0. BelTankusaromas
(apxumenoBa) cuia. 3aKkoH Apxumesa. Y clloBUE€ BOBHUKHOBEHUS BHITAIKMBAIOIIECH
(apxumenoBoii) cuiibl, noarekanue. [InaBanue ten. BozmyxoriaBanue.

Jemoncmpayuu.

3aBUCUMOCTbD AAaBJIEHHUA ra3a OT TEMIEPATypPHI.

Ilepenaya naBneHUs )KUIKOCTBIO U Ta30M.

CooOmatomuecs cocy/ibl.

['mapaBnuyueckuit mpecc.

[IposiBnieHne necTBUA aTMOC(HEPHOTO JaBICHUS.

Cudon.

3aBHCUMOCTh BBITAJKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM B KUIKOCTh
YacTH Te€Ja U IIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITATKMBAIOIIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.

YcnoBre miaBaHus TEN: IJIABAHUE WJIM IOTPYKEHHUE TE B 3aBUCUMOCTH OT
COOTHOILIEHHMSI INIOTHOCTEN TeJa U )KUJIKOCTH.

Jlabopamopnuie padbomot u onvimol.



HccnenoBanre 3aBUCMMOCTH Beca Tella B BOAE OT 00bEMa MOrpyKEHHOU B
AKUJKOCTh YaCTH TeJla.

Onpenenenne BHITATKUBAIOIIECH CUIIBI, IE€MCTBYIOIIECH HA TEJO, MOTPYKEHHOE
B JKUJKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAJIKWBAIOIIECH CHJIBI, ICMCTBYIOIIEH HA TEJIO B
KUIKOCTH, OT MACChI Tea.

OnbIThl, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTH  BBITAJIKMBAIOWICH  CHIIBI,
JEHCTBYIOUIEH HA TEJO B XKUIAKOCTH, OT 00BbEMA MOTPYKEHHON B KUJIKOCTh YaCTH
T€JIa U OT IUIOTHOCTH KUJKOCTH.

KoHcTpynpoBaHue apeoMeTpa Uin KOHCTPYUPOBAHUE JIOJIKU U OINPEEICHUE
€€ rpy30n0AbEMHOCTH.

Pa3znesn S. Pabora 1 MOIIHOCTB. JHeprus.

Mexanudeckasi paboTta JijIsi CHJI, HAPABJICHHBIX BIOJb JTUHUU TIEPEMEIICHUS.
MOoOITHOCTE.

[IpocThie MeXaHU3MBI: pblYar, BOPOT, OJIOK, TMOJUCIACT, HAKJIOHHAs
IJTIOCKOCTh, HO)KHUYHBIN MeXaHu3M. MoMeHT cuiibl. PaBHOBecue prruara. [Ipasuiio
MomeHTOB. [IpuMeHeHHMe mpaBuiIa paBHOBECHUS pbluara K OJOKy. «3050TOe
npaBmwio» mexanuku. KI1J[ mpocteix MexanusmoB. [IpocTbie MexaHU3MbI B OBITY,
TEXHUKE, )KUBBIX OpraHU3Max.

Mexannueckas dsHepruss. KuHeTmueckas ¢ TNOTEHLIMWAIbHAS DHEPIUA.
[IpeBpailieHrie OHOTO BHJIA MEXAHUYECKOM SHEPTUH B IPYTOW. 3aKOH COXPAHEHUS
Y IIPEBPALECHUS SHEPTUN B MEXAHUKE.

Jemoncmpayuu.

[Tpumepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopnule padbomot u onvimel.

HccnenoBanre yciioBHUil paBHOBECHS pblyara.

N3mepenne KII/] HakJIOHHOM IIJIOCKOCTH.

N3yuenne npaBuia peluara AJisi HOJABUKHOTO U HETIOJBUKHOTO OJIOKOB.

Omnpenenenne K111 moaBuKHOTO M HETIOABMKHOTO OJIOKA.

Omnpenenenue paboThl CUIIbI YIPYTOCTH MPU MOIBEME TPY30B MPHU TOMOIIH
MMOABMKHOTO OJIOKA.

N3yueHne 3akoHa COXpaHEHUSI MEXAaHUYECKON SHEPTHUH.

8 KUIACC

Pa3nen 6. TensioBbIe siBJIeHHA.

OCHOBHBIEC TIOJOXEHHUSI MOJIEKYJISIPHO-KUHETUYECKOM TEOpUM CTPOCHUS
BemiecTsa. Macca W pa3mepbl aTOMOB M MOJIEKYJ. ONbIThl, NOATBEPKIAOIINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH.



Mopenu TBEPIOTO, JKHUIKOTO W Ta3000pa3HOTO COCTOSTHUUM BEIIECTBA.
Kpucrannmuueckue u amopdubsie Tena. I'padeH — HOBBIM Marepualn Jisl HOBBIX
TEXHOJOTUN. TEeXHOJOTrMU TMOJYyYEeHHS HUCKYCCTBEHHBIX anMma3zoB. OObsSICHEHUE
CBOMCTB Ta30B, XKUJKOCTEA W TBEPJBIX TEJI HA OCHOBE IMOJOKEHUU MOJIEKYJISPHO-
KUHETUYECKOW Teopuu. [IOBEpXHOCTHOE HATSKEHWE, CMAauYMBAaHUE, KANWJUIAPHBIE
sBieHUs. TeIIoBO€ pacHIMpEHHE W CKaThue. 3aBUCHUMOCThH JIaBJIEHHUSI Ta3a OT
0o0BEMa, TeMIEPaTypBHl.

Temnepatypa. CBs3b TeMmepaTypbl CO CPEOHEW KUHETUYECKOU SHEPrueu
TEIJIOBOr0 JBUKCHUSA YaCTHUIl. TeMIepaTypHbI€ IKaJIbI.

Baytpennsiss  sHeprus. CnocoObl HW3MEHEHMs] BHYTPEHHEW OSHEpIumu:
Teronepeaaya u COBEPIIICHUE padoTHI. Bunasl TeIonepeaayu:
TEIUIONPOBOJAHOCTh, KOHBEKIM, U3IydeHUue. Buapl Temnonepenaun B OIpupojae u
TexHuke. HeoOpaTuMoCTh TEIIOBBIX MTPOIECCOB.

KoanuecTBo TemnoThl. YIenbHas TEIIOEMKOCTH BellecTBa. TeImiooOMeH H
TeIsIoBoe paBHOBecue. 3akoH HpioToHa-Puxmana. YpaBHeHue TeraoBoro 0anaHca.

[limaBneHne u OTBEpACBaHNE KPUCTALIMYECKUX BEHIECCTB. Y A€IbHAS TEILIOTA
miaBieHus. [lapooOpazoBanue n koHneHcanus. Mcnapenue. Kunenue. Y aenpHas
TEIUIOTa  MapooOpa3oBaHMs.  3aBUCUMOCTh  TeMIIEpaTypbl  KHUICHUS  OT
atMochepHoro naBieHus. HacwlllleHHBI W HEHACHIIIEHHBIH map. BiaxHOCTh
BO3yXa.

DHeprus TOIIMBa. Y ejbHas TEIJIOTa CrOpaHusl.

[TpuHumner paboTel TermaoBbiX aurateneil. KIIJ TemmoBoro npurarens.
TemnoBble OBUTaTENM W 3alllUTa OKPYXKAKOWIEW Cpeipl. TeIioBble MOTEPU B
TEILUIOCETSX.

3aKOH COXpaHEHUs U TMPEBpaIIeHUs PHEPTMU B MEXAHUYECKUX U TEIJIOBBIX
IpoLeccax.

Jemoncmpayuu.

HaOnronenre OpoyHOBCKOTO IBUKEHUS.

Habmonenne nuddysun.

HaOmronenne sBIeHMM TIOBEPXHOCTHOTO HATSOKCHHS, CMauydBaHUSA W
KalWUISIPHBIX SBJICHUMN.

HaOnronenue TemioBoro pacimpeHust Tel.

M3MeHeHne maBieHUS raza NpH HM3MEHCHHHM 00bEMa W HArpeBaHUHM WIIH
OXJIAXKJCHUU.

[IpaBuna n3MepeHus: TeMIeparypsl.

Bune! Tenmonepenaymn.

OxnaxIeHNe TIPU COBEPIICHUU PAOOTEHI.

HarpeBanwne npu coBepiiieHUH paboThl BHEIIHUMU CHUJIAMHU.

CpaBHeHUE TEIOEMKOCTEN PA3IMYHBIX BEIIECTB.



Hab6nronenue xumnenus.

Hab6nrogenue noctosiHCTBa TeMIIepaTyphl MpHU MJIaBICHUH.

Mopaenu TenJIOBBIX ABUraTEIICH.

Jlabopamopnuie padbomot u onvimoi.

OnbITEl IO OOHAPYKEHUIO EUCTBUS CUIT MOJIEKYJISIPHOTO TPUTSKEHUS.

OMnbIThI O BBIPALIMBAHUIO KPUCTAJVIOB IOBAPEHHOM COJIM WUJIK caxapa.

N3mepenue TtemnepaTypsl MpHU MOMOIINM JKHUAKOCTHOTO TEPMOMETpa H
JNaTYMKa TEMIIEPATypHI.

OnpiTel MO HAOMIOEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, XUAKOCTEH u
TBEPABIX TEII.

OmnpeneneHue gaBiaeHUs BO3yXa B OaJJTIOHE HIIPUILA.

UccnenoBanre 3aBUCMMOCTH JaBJEHUS BO3AyXa OT €ro ooObémMa u
TEMIIEPATYPHI.

[IpoBepka rumnore3bl JTUHEHHON 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

HaOnronenne wu3MeHEHUsT BHYTPEHHEW DSHEprud Tela B  pe3yJbTare
TeIuIonepeaaY U paboThl BHEITHUX CHJI.

WccnenoBanue sBIEHUS TEIJIOOOMEHA TMPU CMEUIMBAHUU XOJIOJHOW H
ropsiueu BOJIBI.

OrnpeneneHue KoJU4ecTBa TEIIOTHI, MTOJTYUYEHHOTO0 BOJAOW MPU TEMIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIUIUHIPOM.

Onpenenenre MOIIHOCTH TEIUIOBBIX MOTEPh (3akoH HeloToHa-Pruxmana).

Ornpenenenue yaenbHON TEINIOEMKOCTH BEIIECTBA.

HccnenoBanue mpouecca UCIapeHusl.

Ornpenenenne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaelnbHON TEIUIOTHI TUIaBJICHUS JIbJIA.

Paznen 7. DiekTpuyeckne ¥ MATHUTHBIE SIBJICHUS.

OnekTpuszanus Ten. [[Ba pona 3yeKkTpuuecKux 3apsaoB. B3anmmopenctBue
3apsbKeHHBIX Tell. 3akoH Kymnona.

Onektpuueckoe mnoine. Hanpsok€HHOCTH anekTpuueckoro mnosa. IIpuHuun
CYHEPHO3UILIUM IEKTPUUECKUX T0JIeH (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenn snexkrpryeckux 3apsAnoB. DIEMEHTAPHBINA AIEKTPUYECKUN 3apsii.
Crpoenue aroma. IIpoBOAHMKHM, HOUAIEKTPUKA U TOJYNPOBOAHUKH. 3aKOH
COXPaHEHMS NEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKAN TOK. YCIOBUSI CYIIECTBOBAHUA DJIEKTPUUECKOIO TOKA.
HNcTOYyHUKM TOCTOSIHHOTO TOKa. JIeWCTBUS HSJIEKTPUYECKOrOo TOKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DIEKTPUUYECKHUI TOK B METAILIAX, )KUAKOCTSAX U Ta3ax.

OnekTpuueckas uemnb. Cuina Toka. DIEKTPUUECKOE HANpsKEHUE. AMIIEPMETP
Y BOJIBTMETP B LEMHU MNOCTOSTHHOTO TOKa. CONMPOTUBIICHUE MPOBOJHUKA. Y IETBHOE



CONpOTUBJICHUE BenlecTBa. 3akoH OMa s yyactka uenu. [lociaegoBaTenbHoe U
napajuielIbHOe coeIMHEHNE NPOBOAHUKOB. DJIC B 11eny NOCTOSIHHOTO TOKA. 3aKOH
Oma nana nonuou nenu. [lpaBuna Kupxroga. Pacdu€r mpocThIX 31€KTPUYECKUX
uene. HennHelHbIE 3JIEMEHTHL.

PaGota ®w MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jlxoynsa-Jlenna.
DnexkTpudecKre Ienu U MOTPEeOUTENH IeKTpUIecKoi sHepruu B O0bITy. KopoTkoe
3aMBbIKaHUE.

[ToctostHHBIE ~ MarHUTHL.  B3aMMOJENCTBUE  TOCTOSAHHBIX  MArHUTOB.
MarunutHoe nosie. MarHuTHOe 1oJsie 3eMJId U €ro 3HAUYC€HUE JJIs KU3HU Ha 3eMIle.
OneiT Opcrena. MarHuTHoe 1oe 3JIeKTpudeckoro Toka. OmnbiT  Amnepa.
[IpyuMeHeHne >IJIEKTPOMAarHUTOB B TEXHUKE. JleMCTBHE MArHUTHOTO OIS Ha
NpoBOJHUK ¢ TOKOM. Cumima Amnepa u onpeAeneHne €€ HanpaBJICHUS.
DNEeKTpOJBUraTellb MOCTOSTHHOTO TOKa. lcnosib30BaHHWE 3JIEKTpOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajies. SIBneHre dMEKTpOMarHuTHON MHAyKIuu. [IpaBumno Jlenna.
DIIEKTPOreHepaTop. CrnocoOb1 ITOJTyYEHHUS ANEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMM Ha BO300OHOBISIEMBIX MCTOYHHKAX DHEPIHH. ODKOJIOTHUYECKHE
po0JIeMbl SHEPTETUKH. TOIUTMBHBIE SJIEMEHTHI U 3JIEKTPOMOOHIIH.

Jemoncmpayuu.

DIIeKTpU3aLHus TEN.

JIBa poJia 3JIEKTPUYECKUX 3apsi 0B U B3AUMOJECHUCTBUE 3aPSKEHHBIX TEI.

Y CTpOUCTBO U JEUCTBUE JJIEKTPOCKOTIA.

DIIEKTpOCTATUYECKAsT MHAYKIIHS.

3aKOH COXPAHEHUS NEKTPUUECKHUX 3aPsJIOB.

MogenupoBaHue CHIOBBIX JMHHAM 3JIEKTPUYECKOIO IO € IOMOIIBIO
OYMa>KHBIX CYyJITaHOB.

ITpOBOIHUKH U AUBIEKTPUKH.

M cTouHMKM OCTOSIHHOTO TOKA.

JIelCTBUS IIEKTPUUECKOTO TOKA.

DIIEKTPUYECKUN TOK B ) KUIKOCTH.

["a3o0BbIii pa3psia.

N3mMepeHue CHItbl TOKa aMIIEPMETPOM.

N3Mepenune 31eKTpUYECKOT0 HANPSKEHHUS BOJIbTMETPOM.

PeocraTt 1 Marazu cCOnpoTUBIICHUH.

BzaumonencTBrE TOCTOSTHHBIX MAarHUTOB.

MoenrpoBaHrue HEBO3MOXKHOCTH PA3JAEICHHUS MTOI0COB MAarHUTA.

MoenrpoBaHue MarHUTHBIX ITOJIEN MOCTOSIHHBIX MarHUTOB.

OnbIT DpcTena.

MarauTHoO€ 1oJje ToKa. DIEKTPOMAarHuT.



JlelicTBHE€ MAarHUTHOIO TOJIS1 HA IPOBOJAHUK C TOKOM.

DIEKTPOJBUraTENb MOCTOSHHOTO TOKA.

Omneiter @apanes.

DIEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopnule padbomot u onvimel.

OnpITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJl TMPU COMPUKOCHOBEHUH H
MHIYKLHEH.

UccnenoBanne JAEUCTBUA —JJIEKTPUYECKOTO IO HA MOPOBOAHUKU U
TUAJIEKTPUKH.

COopka 1 HCTbITAaHUE AJIEKTPUUECKOM LIETIH MOCTOSIHHOTO TOKA.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MPOTEKAIOIIETO Yepe3 Pe3ucTop, OT
HaIpPsHKEHUS Ha PE3UCTOPE U COMPOTUBIICHUSI PE3UCTOPA.

OMnbIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPHUUYECKOTO COMPOTHUBIICHUS
IPOBOJIHUKA OT €0 JJIMHBI, INIOMAAU TONEPEYHOT0 CEYEHUS U MaTepHaIa.

Ornpenenenue yaeIbHOTO COMPOTUBIICHUS TPOBOJHUKA.

[IpoBepka mpaBwiia CJHOXKEHUS HANPSHKEHUW TIPU  MOCIEI0BATEILHOM
COEIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBWia g CWIbl TOKAa MPHU NApPAUIETbHOM COEIHMHEHUU
PE3UCTOPOB.

Onpenenenue I/1C 1 BHYTPEHHETO CONPOTUBJICHHS UCTOYHHUKA TOKA.

[Iposepka npasui Kupxroda.

IIpoBepka BrInoJIHEHUS 3aK0HAa OMa 17151 TOJTHOM 1ENu.

N3ydeHnne BOJIbTaMIIEPHBIX XapaKTEPUCTUK HETUHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHM WIM HOJYIPOBOJHUKOBOIO IMO/IA).

Omnpenenenue pabOThI AJIEKTPUIECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP.

Onpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

Omnpenenenue KII/I narpeBaTens.

UccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yyeHne MarHuTHOTO MOJISl IOCTOSTHHBIX MAarHUTOB TIPU UX OOBETUHEHUU H
pa3IeCHHH.

HccnenoBanue neicTBUA JIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OMBbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KAaTYIIKHU C
TOKOM W MarHuTa OT CHJIbI M HAaMpaBJICHUS TOKAa B KATYIIKE U OT HAIMYHUS
(OTCyTCTBUS) CEplIeYHUKA B KaTYIIIKE.

N3ydenne neicTBUSI MArHUTHOTO TOJISl HA TPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydeHue padoThl A1EKTPOABUTATENS.

N3smepenue KII/] anmekTpoaBUraTeibHONM yCTaHOBKH.

OneITEl 1O WCCIECIOBAHHUIO  SIBJICHUS DJIEKTPOMArHUTHOW  HWHAYKIWHU:
HCCieIOBaHUE N3MEHEHUN 3HAUCHUS U HAIMPaBJICHUS WHYKIIMOHHOTO TOKa.



9 KUIIACC

Paszjnen 8. Mexanuveckue siBJIeHUs.

Mexanuueckoe JBrkeHue. MarepuanbHas Touka. CrocoObl OmMUCaHUs
MEXaHUYECKOTO JBWKCHUS: TaOMWUYHBINA, rpadudeckuii, aHamuTudeckuii. Cucrema
otcu€ta. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHUS.

BekTopHbie BeIMYMHBI, ONEpAIIMU C BEKTOPAaMH, MPOEKIIUU BeKkTopa. Pannyc-
BEKTOP MAaTEpHATbHOM TOYKH, IEPEMEIICHUE Ha IJIOCKOCTH. PaBHOMEpHOE
MPAMOJIMHEWHOE  JBM)KEHHE. HepaBHOMEpHOE MNPSAMOIMHENHOE JBUKCHHE.
CpenHsast 1 MTHOBEHHAsi CKOPOCTh TeJla PY HEPABHOMEPHOM JIBUKEHUHU.

Yckopenue. PaBHOYCKOPEHHOE MNPSIMOJUHEWHOE JBUKEHHUE. Y CKOPEHHUE
cBOOOaHOTrO nageHus. OnbIThl ["anumnes.

['padrueckas mHTEpHIpETaIls YCKOPEHUS, CKOPOCTH, TMPOUIEHHOTO MyTH H
NepEMEILIEHHUS I IPSIMOJINHEUHOTO ABUKEHUS.

JIB>KeHME Tea, OPOIIEHHOTO IO/ YIJIOM K TOPU30HTY.

JIBH>KEHHE IO OKPYKHOCTH. JIMHENHAsT CKOPOCTh, YIJI0Bass CKOPOCTh, IIEPUO/T
¥ 4acTOTa OOpaIieHus Ipyu PaBHOMEPHOM JABUKEHUH MO OKPYX)HOCTH. CKOPOCTh U
YCKOPEHHUE MPU JBUKEHUU IO OKPYKHOCTH.

Bekrop cuibl. PaBHOIEUCTBYIOIAsA CUIIA.

IlepBoiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroTona.
[IpuHIUI Cynepno3ULIMU CHJL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsI CKOJIbKEHUS, CHUjla
TpEeHUs MOKos, Apyrue Bubl TpeHus. KoapduuueHt tpenus.

JIBM>KEHHE TeN MO OKPY>KHOCTH IMOJT IEUCTBUEM HECKOJBKUX CHJL.

3akoH bepnymnum u nogbémHas cuina Kpbuia. COBpEMEHHbIE JI€TAaTElbHbIE
amnmapatbl, CyJa Ha TMOJBOJIHBIX KpBUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWISX. J[BH)KeHHE 1oe3/1a Ha MarHUTHOM MOJTyIIKeE.

Cuna TSKECTM M 3aKOH BCEMHUPHOTO TATOTCHUS. [[BMKEHHE Ten BOKPYT
IpaBUTAlMOHHOTO IIeHTpa (B ToM uwmcie I1aHeT Bokpyr Connua). IlepBas
KOCMHYECKasi CKOpocTb. HeBeCOMOCTh U meperpys3KH.

PaBHoBecue matepuanbHON TOUkU. AOCONIIOTHO TBEpAOE Teyo. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauieHusi. MoMeHT cuiibl. LleHTp TskecTH.

NUmnynec Tema. M3meHenue wumnynbca. Mmnynbc cuibl. Ymopyroe u
HEYyNpyroe B3aUMOJACHCTBHE. 3aKOHbI H3MEHEHHS M COXPAHEHUS HMITyJbCa.
PeakTnBHOE IBM)KEHHUE.

Mexanuueckass pabora W MOIIHOCTb. PaboTa cuil TSDKECTH, YNPYrOCTH,
Tperus. CBsi3b SHEPTUu U padboThl. [loTeHIManbHas SHEPTUS TeNa, TOIHATOTO Haj
NOBEPXHOCTHIO 3eMJu. [loTeHIIManbHas 3HEPTUsl C:KaTOM NpyKuHbl. KuHeTnyeckas
sHeprusd. Teopema O KMHETUYECKOW SHEPruu. 3aKOH U3MEHEHUS W COXPaHCHUS
MEXaHUYECKON IHEPTHH.



Hemoncmpayuu.

HaGnronenne MexaHM4ecKOro ABWKEHUS Tejla OTHOCUTEIBHO Pa3HBIX Tel
OTCYETA.

CpaBHeHME NyTeW M TPAacKTOPUM JBWKEHUS OJHOTO M TOrO XK€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne cKopoCTH U YCKOPEHHUS NPSIMOJIMHENHOTO JBUKECHUSI.

HccnenoBanre npu3HaKoB PaBHOYCKOPEHHOTO ABUKEHHUSI.

HabGnronenue nBr>XeHMs Tejla O OKPYKHOCTH.

Habmonenue MexaHW4YecKuX SIBJICHHM, MPOUCXOIAUIMX B CHCTEME OTCUETa
«Tenexka» npu €€ pPaBHOMEPHOM M YCKOPEHHOM [IBH)KEHUUM OTHOCUTEIBHO
KaOuHeTa (QU3UKU.

HaOnronenue paBHoBecus Tell, CBOOOJHOTO MajieHUs1, KoJieOaHUsI MasiTHUKA B
MHEPLHUAIBHBIX CUCTEMAaX KaK IMOATBEPKIECHUE TPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCHUMOCTb YCKOPEHHS T€Ja OT €r0 MacChl U JEHCTBYIOIIEN HA HETO CHJIBI.

HabGntonenue paBeHcTBa CHII IPU B3AaUMOJIEHCTBUU TEN.

W3meHeHue Beca Tena Npu yCKOPEHHOM JBUKEHUU.

IIepenaua umiysnbca Ipu B3aUMOJICHUCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUU TEIL.

CoxpaHeHne UMITyJIbca IpHU a0COIFOTHO HEYIIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITyJIbCca MPU YIIPYTOM B3aHMOJICUCTBUU.

Habmtoienue peakTUBHOTO ABMXKECHUS.

CoxpaHeHue SHEepPTUU NMpU CBOOOTHOM MaJCHHH.

CoxpaHeHue SHEepPTUu NMpHu ABUKEHUU Tella MO/ IeHCTBUEM MPY>KUHBI.

Jlabopamopnuie padbomot u onvimoi.

KoHcTpynpoBaHue TpakTa Uil pasroHa W JAJBHEUIIEro pPaBHOMEPHOTO
JIBUKECHUS IIAPUKA WU TEIEKKH.

OnpeneneHue cpeaHel CKOPOCTU CKOJIBKEHUST Opycka WM JIBHXKCHUS
[IapPUKA 110 HAKJIOHHOW IUTIOCKOCTH.

OnpeneneHue YCKOpEHHUs Tella TPH PABHOYCKOPEHHOM JIBHJKEHHH IIO
HAKJIOHHOM TIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IMYyTH OT BPEMEHHM NPH PaBHOYCKOPEHHOM
JBUKEHUU 0€3 HauaJIbHOM CKOPOCTH.

[IpoBepka rumoTe3bl: €ciiv MpH paBHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHON
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCET, TO BPEMEHA OJMHAKOBBI.

WccnenoBanue NBUKEHUS Tea, OPOILIEHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCMMOCTH  CHJIBI  TPEHUS CKOJBXKEHHS OT  CHJIBI
HOPMAJIBHOT'O JaBJICHUS.

Onpenenenue kodhPUIeHTa TPEHUS CKOJIBKEHUSI.

Ornpenenenne KECTKOCTH NPYKUHBI.



HccnenoBanrie 3aBUCUMOCTH CHIIBI YIIPYTOCTH, BOSHUKAIOILIEH B IPYKUHE, OT
cTerneHu aeopMaluu mpy>KuHbI.

Omnpenenenue pabOThl CWIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Teja I0
TOPU30HTAIIBHON TOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIOPYrOCTH TPU  TMOABEME Tpy3a C
UCIIOJIb30BaHUEM HEMOJIBHIKHOTO U MOJABMXKHOTO OJIOKOB.

Pasznen 9. Mexanunveckue Ko1e0aHus U BOJIHBI.

KonebarenvHoe nBmxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOaHUI: TIepro,
4acToTa, aMIUIMTyJa. [apMoHWYeckue KoseOanus. 3aTyXawlue KojeOaHusl.
Boinyxnennbie konebanus. Pezonanc.

MaremMatuueckui ¥ NPY>KUHHBIA MasATHUKU. lIpeBpaienue sHepruu Ipu
KOJI€0ATEeIbHOM JBUKEHUU.

Mexannueckue BoJHBI. [IpomonbHble W momnepeyHble BOJHBL. (CBoiCTBa
MEXaHUYEeCKUX BOJIH: MHTepdepeHuus u qudpakius. JJuHa BOJTHB U CKOPOCTh €€
pacnpocTpaHeHuss. MexaHU4eCKHE BOJIHbI B TBEPAOM TEJIE, CEUCMUYECKHUE BOJIHBI.

3Byk. Pacnpoctpanenue um orpakeHue 3ByKa. [ pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. MubpasByk u ynbTpasByk. Vcnomb3oBanue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTUSIX.

Jemoncmpayuu.

HaGmronenne koneOaHuii Ten MOA JAEUCTBUEM CHIBI TSKECTH U CHIIBI
YIPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTU U Ha TPYKUHE.

HaOmronenne BeIHYKIEHHBIX KOJIeOAHUM U pe30HaHCa.

Pacnpoctpanennie npo0JibHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIH).

Ha6mronenune natepdepennnu u qudpakiini BOJIH Ha TOBEPXHOCTH BOJIBI.

Hab6mnronenune 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimoi.

Ornpenenenue 4acTOThI U MEPUOJIA KOJIEOaHU MAaTEMATUYECKOTO MasTHHKA.

Omnpenenenue 4acTOThI U MEpUOIa KojieOaHUM MPYKUHHOTO MasiTHUKA.

UccnenoBanre 3aBUCUMOCTH TIEpHOa KOoJeOaHUW rpy3a Ha HUTHU OT JIJIUHBI
HUTH.

UccnenoBanre 3aBUCUMOCTH Meproa KoJieOaHU MPY>KMHHOTO MasTHUKA OT
MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TNepuoja KojieOaHWil rpysa, MOJBEIIEHHOIO K
JIEHTE, OT MacCChI Ipy3a.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH MIEPHOJIa KOJIeOaHUH MPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPY>KUHBI.

N3mepenne yckopeHusi CBOOOHOTO MaAeHHUS.



Pa3znen 10. Di1eKTpPOMArHUTHOE 10JI€ U JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMAarHUTHOE  TOJIe.  OJJEKTpOMarHuTHble  BOJHBIL.  CBoiiCTBa
ANEKTPOMarHuTHeIX BOJH. Illkanma »nekTpoMarHUTHBIX BOJH. Vcnosb3oBanue
3JIEKTPOMArHUTHBIX BOJIH JJIsi COTOBOWM CBs3U. Pammonokanusa. Kocmuueckas
CBSI3b.

DOnekTpoMarHuTHas npupoaa cera. CkopocTh cBeTa. BOTHOBBIE CBOMCTBa
cBeTa: MHTEepPEepeHIs U TUPpaKIusl.

Hemoncmpayuu.

CBoiicTBa PEKTPOMATHUTHBIX BOJIH.

Nurepdepenius u qudpakiys cBeTa.

Jlabopamopnuie padbomut u onvimul.

W3yyeHue CBOMCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO MOOMIBHOIO
TenedoHa.

[IpoBeneHue OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TU(PAKIINY CBETA.

Paspgen 11. CBeToBbIC AABJICHUS.

JlyueBasg Mojenb cBeTa M TreoMeTpHuYecKass onThka. McTouHuku cBera.
[IpsmonuueitHoe pacnpoctpanenue cBeta. 3atMmenuss ConHnma wu JIyHBL
Otpaxenue cBera. [lnockoe 3epkano. 3akoH oTpaxkeHus cBera. llocTpoenwue
M300pakeHni, CHOPMUPOBAHHBIX 3€PKATIOM.

[Ipenomiienne cBeta. 3aKOH MpenoMIieHus: cBeTa. [lonHoe oTpaxkeHue cBera.
Hcnonp30BaHre MOTHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIAX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xox uyued B suH3e. Dopmyna ToHKOM JuH3bL [locTpoeHue
M300paKeHU, CHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTuyeckas cucrema
doToanmapaTta, MHKpPOCKONa M Tejeckoma. [7a3, kak omTHYecKas CcHcTema.
bin30pyKoCTh M TAIBHO30PKOCT.

Paznoxxenne Oenoro cBera B crnekrp. OmnbiTel HpetoToHa. CroxeHue
CHEKTpalbHBIX BETOB. Jlucnepcus cBeTa.

Hemoncmpayuu.

[IpssMOnMHEIHOE pacpOCTPAaHEHUE CBETA.

OtpaxeHue cBera.

[Tomyyenue n300paxxeHUi B IIIOCKOM 3€pKaJe.

[Ipenomiienue cpera.

OnrtuyecKkuil CBETOBO/I.

Xoa nydeid B cOOMparoIIeil TUH3E.

XO0J Iy4Yer B pacCeUBAIOIIEH JIMH3E.

[Tonyuenne n300pakeHUI C TOMOIIBIO JIUH3.

[Tpunun aeiictBus doToanmapara, MUKpPOCKOIA U TEJIECKOIIA.

Mopenb riasa.



Pasnosxenue 6e1oro cBera B CHEKTP.

[Tomyyenue 6enoro cBeTa mpu CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnuie padbomut u onvimol.

HccnenoBanne 3aBUCHMOCTH yIVIA OTPAKEHUS CBETOBOIO Jyda OT yIJa
MaJICHUs.

N3yuenue cBONCTB N300pa’keHUS B INIOCKOM 3€pKalie.

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

[Tonydenne n300paskeHUI ¢ TOMOIIBIO COOMPAIOIICH JIMH3BI.

Onpenenenne (QOKYCHOTO pPACCTOSHUA M ONTHUYECKOM CHIIBI COOMpArONIei
JIVH3BI.

OnbITHI IO Pa3IOKEHUIO OEJIOro CBETA B CIIEKT.

OnpITEl 1O BOCHPHATHIO IIBETa MPEIMETOB IMPU WX HAOIIOJCHUHM Yepe3
I[BETOBBIE (PUIIBTPHI.

Pasznen 12. KBaHTOBbBIE SIBJICHUS.

Oneitel Pe3epdpopna u muanerapHas Mozenb atoma. Mogaenbs atoma bopa.
Hcnyckanue u nornonieHune ceera aroMoM. KBanTel. JInHeWyaTsie CIEKTPHI.

PannoaktuBHOCTE. AJb(a-, 6eTa- U ramma-usnydeHus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmoxaens aromHoro sapa. HWsorombsl.  PaamoaxkTtuBHbIE
npespanieHus. [lepuon monypacnama atomHbIX saep. JeicTBue paauoakTUBHBIX
M3JIyYEHUW HA KUBBIE OPraHU3MbL. 3alIUTa OT PaIMOAKTUBHOTO U3TyUYCHHUS.

SAnepHble peakiuu. 3aKOHBI COXPAaHEHUs 3apsA0BOr0 M MAacCOBOIO YHUCEIN.
OHeprusi CBsI3M aTOMHBIX saep. CBsA3b Macchl M 3Hepruu. Peakiuu cuHTe3a U
nenenus saep. Mcrounukm sHeprmu ConHua u 3BE3A. SlnepHas >HEpreTHka.
DKOJIOTHYECKHE MPOOIEMBI SIAEPHON SHEPTETUKHU.

Jemoncmpayuu.

CrekTpbl U3TyYEHHUS ¥ TTOTJIOIICHUS.

CnekTpbl pa3auyHbIX Ta30B.

CnekTp Boaopoa.

Hab6mnronenue Tpekos B kamepe Bunbcona.

PaboTta cuéTurika HOHU3UPYIOUINX U3ITYUESHHM.

PerucTtpanus uzinydeHus: NpUpPOJHBIX MUHEPAJTIOB U MPOLYKTOB.

Jlabopamopnule pabomot u onvimel.

HaGnrofnenue CruionHbIX ¥ JIMHEWYAThIX CIIEKTPOB U3ITyUYECHHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH
(o gororpadusm).

N3mepenne paanoakTUBHOTO (OHA.

IToBTOPUTEIHLHO-0000IAO NI MOTYJIb.



[ToBTOpHUTENBEHO-00001AIOIINI MOTYJIb MIPEIHA3HAYEH JJIsl CHCTEMaTU3aluu
U 0000mIeHHs  MNpPEeIMETHOro  COAEpXkKaHMs U ONbITa  JIEATEIbHOCTH,
NpUOOPETEHHOTO MPH M3YYEHHHM BCEro Kypca (U3MKU YIriyOJEHHOTO YPOBHS, a
TaKKe JUIsl HOArOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HKE.

B nmponecce wu3ydeHMs JAHHOTO MOJIYJISl PEaTU3yIOTCS M MOJIy4YaroT
JajbHENIIee pa3BUTUE YyueOHble JAEWCTBUA, O0OecledyMBarOIIMe JOCTUKEHHUE
MpPEeJAMETHBIX W METAlpEeJAMETHBIX PE3yJIbTaToB o00yueHus, (QopMupoBaHue
€CTECTBEHHO-HAYYHOU TPaMOTHOCTH: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
NpUMEHEHUs (U3NYECKUX 3HAHUHM, HUCCIEeNOBATEeNIbCKHE AEHCTBUS (BBIIBUKEHUE
TMIOTE3, NTOCTAHOBKA LIEJIM M IUIAHUPOBAHUE HCCIEAOBAaHMS, aHAIU3 JAHHBIX W
MOJTy4YE€HHE BBIBOJIOB).

[IpeanoututenbHOM (POPMOI OCBOEHHS MOAYJSA SABISIETCS MPAKTHKYM,
IporpamMma KOTOpOro BKJIFOYAET:

pelleHre 3a7ad, OTHOCSINMXCSA K pas3IMyHbIM pasjenaM U TeMaM Kypca
(U3KKHU, B TOM YKCIIE 33]]a4, UHTETPUPYIOLIUX COJAEPKaHUE PA3HbIX Pa3/IeioB;

BBIIIOJIHEHHE JIA0OPATOPHBIX PA0OT U ONBITOB (BKJIIOYask pabOThl U OMBITHI U3
IEpeYHEe K pa3fesaM Kypca) B YCIOBHUSAX CaMOCTOSATEIBHOTO IIIaHUPOBAHMS
IPOBEICHMSI UCCIIEOBaHMsI, BBIOOpa U OOOCHOBAHUS METO/1a U3MEPEHHUS BEIUYUH,
COOpKH IKCIIEPUMEHTATBLHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3a/IaHUI MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa
(3a7aHUsl IO E€CTECTBEHHO-HAYYHON TIpPaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM COJIEP)KAHUEM;

paboTy Haj rpyNIoOBbBIMU WIM UHIUBUAYATbHBIMU MPOEKTAMHU, CBSI3AHHBIMU C
cojiep>KaHreM Kypca (pU3UKH.

N3ydenne MOBTOPUTEIHLHO-0000IIAIONMIET0 MOIYJIS MOXKET 3aKaHUYMBATHCS
IPOBEJACHUEM JTMAarHOCTUYECKON paboThl 3a Kypc (PU3UKHU yriIyOJIEHHOTO YypOBHS,
BKJIIOYAIONIEH 3aJlaHus pa3HOTO0 YpPOBHSA CIIOKHOCTU. Pe3ynbTarbl BBITOJIHEHMS
JUArHOCTUYECKON padOThl MOTYT MOKa3bIBaTh CTEIIEHb TOTOBHOCTH 00YyYarOIIUXCs
K OCHOBHOMY TIOCYJapCTBEHHOMY 53K3aMeHy 1O (u3MKe, a TaKxke
CBUJETEIBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOW I'PAMOTHOCTH.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE
HA YTI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHIA

N3yuyenue (pu3NKM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl HAIIPABJIEHO
Ha JOCTM)KEHHE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe uzydeHus pu3NKyd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHus
y obOyyarorierocsi OyayT copMupoBaHbl CIEAYIONINE JIMYHOCTHBIC PE3yIbTaThl B
YacTHu:

e I)nampuomuueckozo 6ocnumanu:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
buznyecKoil HayKu;

IIEHHOCTHOE OTHOIIIEHUE K JJOCTHKEHUSIM POCCUNUCKUX YUEHBIX-(DU3UKOB;

*  2)epascoanckoz2o u Oyxo6Ho-HPABCMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYXJICHUU OOIIECTBEHHO 3HAYMMBIX
M 3THYECKHUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYCCKUM MPUMEHEHUEM JTOCTHUKEHUMN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITHYECKUX MPHUHIIUIIOB B JEATEILHOCTU
YYEHOTO;

e 3)acmemuuecko2o 60CRUMAHUA:

BOCHIPUSITHE ACTETUYECKUX KauyecTB (PU3MUECKOW HAyKH: €€ TapMOHHYHOTO
MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4)uyennocmu HaAyYHO20 NOZHAHUA:

OCO3HAHWE TIICHHOCTH (PU3UYECKON HAyKM KaK MOIIHOTO HWHCTPYMEHTA
[IO3HAHUSI MHUPA, OCHOBBI DPAa3BUTHUS TEXHOJOTWM, BAaXKHEMIIEH COCTABISAIOLIECH
KYJbTYPBI;

OpUEHTAIlUsl B JICATEJIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
MIPEICTABIICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBL;

pa3BUTHE HAY4YHOU JHO0O3HATEIBLHOCTH, HWHTEpEca K HCCIEI0BATEIHCKON
NeSATEeTbHOCTH;

*  5)dhopmuposanusa Kyaomypst 300p06bs U IMOUUOHANLHO20 O1A20NOYUUA:

OCO3HAHHWE IIEHHOCTH Oe3omacHoro obpaza KU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXKHOCTU MpaBusl O€30MAaCHOTO TIOBEJACHHS Ha
TpPaHCIIOPTE, Ha J0porax, C JJEKTPUUECKUM U TEIUIOBBIM OOOpYyJIOBaHHUEM B
JIOMAITHUX YCJIOBUSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pedJeKkcuu, MPU3HAHWE CBOErO IMpaBa Ha
OIIMOKY M TaKOTO K€ MpaBa y APYTroro 4eJIOBeKa;



»  6)mpyooeozo eocnumanus:

AKTUBHOE yYaCTHE€ B PEIICHUU NPAKTUYECKUX 3a7ay (B paMKax CEMbH,
o0pa3zoBaTeIbLHON OpraHU3alliy, TOpoja, Kpasi) TEXHOJOTHUYECKON U COIMaTbHOM
HaIpPaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIE U (PU3NYECKUX 3HAHU;

HHTEpEeC K MPAKTUYECKOMY M3Yy4YeHHUIO Mpodeccuii, CBI3aHHbBIX C (PU3UKOM;

o 7)IK0S102UYECKO20 60CRUMAHUA:

OpUEHTAIlMs Ha TPUMEHEHHE (U3NYECKUX 3HAHUU JUIs pelieHus 3ajad B
0o0JlacTU  OKpYXalolllel cpenbl, IUIAHUPOBAHUS TMOCTYNKOB M OLIEHKH HUX
BO3MOYKHBIX ITOCIIEICTBUU 11 OKPYKAIOLIEH CPEbI;

OCO3HaHUE TJI00AJILHOTO XapaKTepa 3KOJIOTHYECKHX IMPOoOJIeM M IMyTeH HX
pelieHus;

e §8)adanmayuu K USMEHAIOUWUMCA YCAOBUAM COUUANBHOU U RPUPOOHOT
cpeowvi:

NOTpeOHOCTh BO B3aWMOJICUCTBUU TPU BBHINOJHEHUU HCCICIOBAaHUN U
MIPOEKTOB (PU3NUECKOI HAMIPABICHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSAM JIPYTHX;

MOBBIIIIEHWE YPOBHA CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUYECKYIO
NEATEeIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHHWH, YMEHHH (QopMyIupoBaTh
UJIeU, TIOHSTHUSI, TUTIOTE3bI O PU3NUECKUX O0BEKTaX U SIBJICHUSX;

OocOo3HaHUE€ Ae(UIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEN B 00JaCTH
bu3uKy;

IJIAHUPOBAHUE CBOETO PAa3BUTHS B NPHOOPETEHUM HOBBIX (HU3UYECKUX
3HAHMU;

CTpPEMJICHUE aHAJIU3UPOBATH U BBISIBJISITH B3aUMOCBSI3U MIPUPOJIbI, 00IIECTBA U
SKOHOMHKH, B TOM YHUCJIE C UCIIOJIb30BaHHEM (DM3NUSCKUX 3HAHUIA;,

OIIEHKa CBOMX JICHCTBUH C Y4Y€TOM BIIMAHHUS Ha OKPYXKAIOIIYI Cpeny,
BO3MO>KHBIX TJIO0AJTBHBIX MOCIIEICTBUI.

METANIPEIMETHBIE PE3YJIBTATbBI

B pesynbTaTe OocBOEHHs TporpaMMmbl MO (U3MKE HA YPOBHE OCHOBHOTO
oO1ero o6pazoBanusi y o0ydaronierocsi OyayT copMUpOBaHbl MeTanpeIMeTHbIe
pe3yJabTaThl, BKIIOYAOIINE MTO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JICHUCTBHUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YICOHBIE TCUCTBUS.

Ilo3naBaTebHbIe YHUBEPCATbHBIE YUeOHbIE 1eiiCTBUSI
Ba3oBble jioruyeckue aeiicTBusi:
BBISIBIISAITh WM XapaKTepU30BaTh CYIIECTBCHHBIE TPU3HAKK OOBEKTOB
(s1BEHMIN), KJIIaCCUPUITUPOBATD UX;



BBISIBJISITH 3aKOHOMEPHOCTU U MPOTHUBOPEUYHUS B paccMaTpUBaeMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBIISITh NPUYMHHO-CIIEACTBEHHBIE CBS3M NPU M3YYEHHH (HU3HUECKUX
ABJICHUA M IIPOLIECCOB, JI€JaTh BBIBOJBI C HCIIOJIB30BAaHUEM JIEAYKTUBHBIX U
WHIYKTUBHBIX  YMO3AKJIFOUEHMI, BBIABUAraTh THUIOTE3bl O  B3aWUMOCBS3SX
($u3nYeCKuX BEJTUYNH;

CaMOCTOATENBLHO BBIOMpATh CHOCO0 peuieHust yueOHo (u3nyeckoi 3amauu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEILIEHUs, BHIOOP HanOosiee MOAXOMSIIEro C
Y4ETOM CaMOCTOSITENIBHO BBIICIIEHHBIX KDUTEPUEB).

Ba3oBble ucciienoBarejabcKye 1eMCTBUA:

HCITI0JI30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

MPOBOJUTH MO CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
buznyecKuil SKCIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBaHUE (DU3UUECKOTO SIBJICHMUS,

OLIEHMBATh Ha IPUMEHHUMOCTb U JIOCTOBEPHOCTh MH(OPMALIHIO, OTYyUYEHHYIO
B XO/JI€ UCCJIEI0BAHUS WJIU HKCTIEPUMEHTA;

CaMOCTOSITENTbHO (HOPMYJIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATH BO3MOXHOE JalbHENIIEe pa3BUTHE (PUINUECKUX MTPOLIECCOB,
a TaKKe BbBIIBUTATh MPENOJIOKEHUS 00 HMX pPAa3BUTUHM B HOBBIX YCJIOBHUSIX U
KOHTEKCTaXx.

Pabora ¢ undgopmanmeii:

OPUMEHATh Pa3IMYHbIE METOJbI, UHCTPYMEHTBhl M 3alpochl MpU IMOUCKE U
oTOOpe UH(POPMALIUY UK JAaHHBIX C YYETOM MPEASIOKEHHON yueOHOH (hru3ndecKkoit
3a/1auu;

aHaJIM3UpPOBaTh, CHUCTEMATHU3UPOBATh W HHTEPIPETHPOBATH HHPOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM IpECTaBICHMUS;

OLICHMBATh HANEKHOCTh HH(POpPMALMU TIO KPUTEPHUSIM, MPEAJIOKEHHBIM
YUHUTEJIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSITENBHO;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  TpEeACTaBICHUS
UHpOpMAlMU U WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, MHOHM TpadUuKoi U UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHbI€ YHHUBEpPCAJIbHbIE YUeOHbI€ IelCTBHSI:

B XOJC¢ OOCYXIEHHUsS YydeOHOro Mmarepuaja, pe3yabTaTOB J1a0OpaTOPHBIX
paboT W TIPOEKTOB 3a/JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEeMBI H
BBICKA3bIBaTh WJEH, HAIlCJICHHBIC Ha pEIICHWE 3aJaud MW TOAIep KaHHe
OJ1aro’Ke1aTeIbHOCTH OOIIEHNS;

COIIOCTAaBIISATH CBOU CYXKJICHHS C CYXIACHUSAMHU APYTMX YYaCTHHKOB JHAIOTa,
oOHapyKUBaTh PAa3IMINE U CXOJCTBO TO3UITHH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChMEHHBIX TEKCTAX;



nyOJIMYHO TMPEACTaBIATh PE3YJIbTaThl BBINOJIHEHHOTO (PU3NYECKOTO OIbITa
(9KCTIEpUMEHTa, UCCIIEeI0BaHUS, IPOCKTA);

MOHMMATh W HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHAHONW M WHINBUAYATbHON
pabOoThI pU PELIEHUH KOHKPETHOU (PU3NYECKON IPOOIEMBI;

NPUHUMATH LEIH COBMECTHOU JESITeNbHOCTH, OPraHU30BbIBATH JEHCTBUS 110
e€ JMOCTWKEHHUIO: pacHpelesaTh poJiu, OOCYXAaTh IPOLECCHl U Pe3ysbTaThl
COBMECTHOM pabOThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

BBIIIOJIHATH CBOKO YacTb pa0OTHI, JOCTHras Kaue€CTBEHHOI'O pPE3yJbTaTa IIo
CBOEMY HAIPABJICHUI0O M KOOPAMHUPYS CBOU JEHCTBUS C JPYTHMMH YJI€HAMHU
KOMaH/1bl;

OLICHMBATh KAaye€CTBO CBOEro BKJIaJa B OOUIMH NOPOAYKT MO KPUTEPHUSIM,
CaMOCTOATEIBHO CPOPMYITHUPOBAHHBIM YUaCTHUKAMH B3aUMOJIEHCTBHS.

PeryasiTuBHbIe YHHBepcaJbHbIe YueOHbIe AeiiCTBUSA
Camoopranusanus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYyalUsX, TPEOYIOMUX AJIs
pereHns GU3nIecKux 3HaAHUM;

OPUEHTHUPOBATHCS B  PA3IUYHBIX  MOAXOAAX  MPUHATHS  PEIICHUM
(MHAMBUTyATbHOE, IPUHATHE PEIICHUS B TPYyIIIE, IPUHATHE PEIICHUN TPYNIoi);

CaMOCTOSITEJILHO COCTABJISITh QJITOPUTM pelleHUs] (PU3nueckoil 3agauu Wiu
IJIaH HCCIEOBaHUS C YYETOM HMMEIONIUXCS PEecypcoB W COOCTBEHHBIX
BO3MOXHOCTEM, apryMEHTHUPOBATh MpeIjlaraeMble BAPUAHTHI pEIICHU;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH UHTEJJIEKT:

JaBaTh aICKBATHYIO OIIEHKY CUTYallMH U MpeaiaraTh MJaH €€ U3MEHEHHS;

OOBSCHATH  TPUYMHBI  JOCTUXKEHUS  (HEIOCTHXKEHHUS)  pe3yibTaToB
NeSATebHOCTHU, JaBaTh OLICHKY PUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIIOJTHEHUS
(U3HYEeCKOro HCCIEOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
U3MEHMBIIMXCS CUTYaIluH, YCTAHOBJIEHHBIX OMHUOOK, BOBHUKIINX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTaTa IEJIH U YCIOBUSIM.

CTaBUTh CEOS1 HA MECTO JIPYroro yeaoBeKa B XOJI€ CHOopa WM JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY APYIroro.

NpU3HABATh CBOE MPABO HA OLIMOKY MPHU pelIieHud (PU3MYECKUX 3a/1a4d WIH B
YTBEPIKJEHUSIX Ha HAYYHbIE TEMBI U TAKOE YK€ MPaBo JPYroro.

NPEAMETHBIE PE3YJIBTATBI

K koHIty 00yuenus ¢ 7 Knacce npeIMETHBIE PE3yJIbTAaThl HA YIITyOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUaIOIIUXCS YMEHUIA:



MCITIOJIb30BaTh MOHATHUS: (PU3NYECKUE W XUMHUYECKHUE SBJICHUS, HAOIIOCHUE,
AKCIIEPUMEHT, MOJIe]b, THUIOTe3a, €AUHMIBI (U3HUUECKUX BEIUYUH, aToM,
MOJIEKYyJIa, arperaTHble COCTOSIHMS BellecTBa (TBEpPIOE, KHUIKOE, ra3000pa3Hoe),
MEXaHMYECKOE [IBIXKEHUE (PaBHOMEpPHOE, HEPAaBHOMEPHOE, MPSIMOJIUHEUHOE),
TPAeKTOpHUs, pPaBHOACHCTByroIIas cui, nedopmarus (ympyras, IJIacCTHYECKas),
HEBECOMOCTb, COOOIIAIOIINECS COCY/IbI;

YBEPEHHO pa3iauyarh sBleHUd (Au(Qy3us, TEIIOBOE [BHKEHHE YaCTHII
BEILIECTBA, PABHOMEPHOE [BIKCHUE, HEPABHOMEPHOE [IBHXKCHUE, WHEPIUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHUE TBEP/IBIX TN C 3aKPEIUIEHHON OChIO BpAILICHMUS,
nepenaya JaBieHUST TBEPJABIMH TEJNAMH, JKUJIKOCTAMH M Ta3aMu, arMocepHoe
JaBJICHUE; TUTABAHUE TEJl, IPEBPAICHUS MEXAaHUYECKON SHEPIUH) IO OMUCAHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOIIUX JaHHOE
(bu3HYecKoe SIBICHHE;

pacno3HaBaTh  MPOSIBIIEHWE  U3YYEHHBIX  (PU3MYECKHX  SBJICHUM B
OKpy’KarolieM Mupe (B TOM uuciie (U3NYECKHUE SIBICHUS B MPUPOJE: MPUMEPHI
JIBWO)KEHHUSI C PA3JIMYHBIMUA CKOPOCTSIMH B KUBOM M HEXUBOW MPUPOJE, AECHUCTBUE
CWJI TSDKECTH, TPEHHUsI, YIPYTOCTH B MPUPOJIC U TEXHHUKE, BIUSHUE aTMOCPEPHOTO
JaBJICHUS HA XUBOM OpraHu3M, IJIaBaHUE PbIO, phlYard B TEJ€ 4YeJIOBEKa), MpH
ATOM TMEPEBOJIUTh MPAKTUUECKYIO 3ajady B Y4eOHYIO, BBIJICISATH CYIICCTBEHHbIC
CBOMCTBa (MpU3HAKHN) PU3UUECKUX SBJICHUM;

OMKCHIBATh WM3YUYEHHBIE CBOWCTBA TNl W (DU3UYECKUE SIBICHUS, UCIOJB3YS
¢u3nyecknue BeIUMYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpEMS, MYTh,
CpelHsisi CKOPOCTb, CWJa YOPYrOCTH, CWJIa TsDKECTH, BEC Teja, Cujla TPEHHS,
JaBlieHUE TBEPAOIrO Tela, JAaBJIEHUE CTOJ0A KUIKOCTH, BBITAIIKMBAIONIAS CHUJIA,
MEXaHH4YeCKas padoTa, MOIIHOCTb, IICYO CHIIBI, MOMEHT CHJIbI, KO3 HIIUEHT
MOJIE3HOTO JIEUCTBUSI MEXaHU3MOB, KUHETUYECKAs U MOTEHIIMAIbHAS YHEPTHUS), IPU
OMMCAHUU TPABUIIBLHO TPAKTOBATh (PM3UYECKUM CMBICI HCIOJIb3yEMbIX BEIUYMH,
ux O00O03HAaUCHHUS] U E€JUHULIBI (U3UYECKUX BEIUYUH, HAXOJIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIMYHUHY C JIPYTUMU BEIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PUIMYECKUE SBJICHUS U IPOIIECCHI,
WCIIOJB3Ys MpaBUja CIOXKEHUs cuil (BIOJb OAHOM mpsiMoil), 3akoH ['yka, 3aKkoH
[Tackans, 3akoH ApxuMmena, MPaBUIO paBHOBeCcHs pblyara (00Ka), «30J0TOE
NPaBWJIO» MEXAaHUKH, 3aKOH COXPaHEHUS MEXaHWYECKOW DSHEpPruM, MpH STOM
JaBaTh CJIOBECHYIO (POPMYJHPOBKY 3aKOHA M 3alUCHIBATh €r0 MaTeMaTHYE€CKOE
BBIPAXKEHUE;

CTPOUTH TMPOCTHIC (PUZUYECKUE MOJICTU PEATbHBIX OOBEKTOB, MPOIECCOB U
SBJICHUM, BBIJCNIATh TNPU ITOM CYIIECTBEHHBIE U BTOPOCTEIIEHHBIE CBOMCTBA



00BEKTOB, MPOIIECCOB, SIBICHUHN, IPUMCHITH (PU3NUSCKUE MOJIETH IS OOBSICHEHUS
(bU3HYECKUX MPOIIECCOB U pEIIeHUs yUeOHBIX 3a]1a4;

OOBSACHATH (PU3NYECKUE ABJICHUS, MIPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE€ CHUTyallMii MpaKkTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuarh
KaueCTBEHHbIE 3a7a4d, B TOM 4YHUCJE TPEOYIOIUe YHUCIECHHOTO OIEHUBAHMUS
XapaKTePHbIX 3HAYEHUN (PU3NYECKUX BEIWYUH, IPU ITOM BBIOUpAThH aJEKBATHYIO
(bUBUYECKYIO MOJIENb, BBISIBIIATh MPUUYUHHO-CIEICTBEHHBIE CBSI3M U BHICTPAUBATh
JOTUYECKYHK0 LEMOYKY PACCYKIAECHUM C ONOpPOM Ha HW3YyYEHHBIE CBOWMCTBA
(bu3HYeCKUX SBJICHNUM, (PU3NIECKUE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEIH;

pemiath pacuy€THble 3a7a4yu (B 2—3 ACWCTBUS) MO U3ydaeMbIM T€MaM Kypca
(¢u3KKy, BBIOMpas aIeKBaTHYIO (U3MYECKYIO MOJEIb, C UCIOIb30BAHUEM 3aKOHOB
1 (HopmyJ, CBA3BIBAIOUINX (PU3NYECKHE BEJIMYMHBI, 3alIMChIBATh KPATKOE YCJIOBHE
U pa3BEPHYTOE pEIIEHWE 3a/aud, BBISBIATH HEIOCTAIONINE WU W30BITOYHBIC
JIaHHble, OOOCHOBBIBATH BHIOOP MeETOAAa pEIICHUs] 3aJayd, HCIOJIb30BaTh
CIPABOYHbIE JAHHBIE, TPOBOJUTH MAaTEMAaTUYECKHE MPEOOpPa3OBaHUS U PACUETHI,
OLICHUBATh PEATMCTHUYHOCTh IMOJYYEHHOTO 3HAYEHUs (PU3NYECKON BEIUYUHBI U
OTIPEIENSITh PA3MEPHOCTh (PU3NYECKON BEJIMYMHBI, MOJYYCHHOW TPH PEIICHUH
3a/1ayu;

pacno3HaBaTh NpOOJIEMBbI, KOTOpPblE MOXHO PEIUTh TpU OMOUIA
(u3HYEeCKMX METOJ0B, M INpeajaraTb OPUEHTUPOBOYHBIM CHOCOO pEIICHHS, B
ONMCAHUM  WCCJENOBAHMS  PAClO3HABaTh  MPOBEPSEMOE  IMPEIIOJI0KECHHE
(TUmnoTesy), UHTEPIPETUPOBATH MOTYUCHHBIN PE3yIbTaT;

MIPOBOAUTH OMBITHI TTO HAOIIOAEHUIO (PU3UYECKUX SBJICHUN WM (QU3UIECKUX
cBoMcTB Ten (nuddysus, TEIIOBOE pPACIIMPEHUE Ta30B, SBJICHUE WHEPIUH,
M3MEHEHHE CKOPOCTH MPHU B3aUMOAECHCTBHUM TEJN, Mepeada TaBICHUS KUIKOCThIO
U Ta30oM, MPOSIBICHHE ACHCTBUS aTMOC(EpPHOro NaBlIEHUS, NEUCTBHE MPOCTHIX
MEXaHU3MOB): (HOPMYJIHPOBATH MPEANOIOKEHUE (TUIIOTE3Y) O BO3MOXKHBIX
pe3yibTaTax HaOMIOACHHUH, CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 N30BITOYHOTO
Habopa obopyaoBaHus U (HOPMYITUPOBATH BHIBOIHI,

NPOBOJUTH TMpPSMbIE W KOCBEHHbIE HU3MEpEHUs (U3MUYECKUX BEITUUYHUH
(paccrosiHue, IpOMEKYTOK BpEMEHH, Macca Tena, 00bEM Tena, cujia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPAOrO Tella, CHJIA TPEHUS CKOJIbKEHHS, JABICHHE
BO3/lyXa, BBITAJKHUBAIONIAS CHJIA, JEUCTBYIOMIAs Ha TMOTPYKEHHOE B KHUIKOCTh
Ten0, KOAPD@PUIMEHT TOJE3HOrOo  JIEUCTBHUSI  MPOCTBIX  MEXaHU3MOB) C
MCIIOJIb30BAaHUEM aAHAJIOTOBBIX W LU(DPPOBBIX MPUOOPOB, 0OOCHOBBIBATH BHIOOD
METO/a M3MEpEeHUus, (PUKCHUPOBATh IOKa3aHUs MPUOOPOB, HAXOJIUTH 3HAUCHHE
M3MEPSEMOM BEJIMUYUHBI C IOMONIBI0 YCPEIHEHHUSI pE3yJIbTATOB CEPUU U3MEPEHUN U
OLICHUBATh MOTPEIIHOCTh U3MEPEHHUI;



IIPOBOJNTH HECIIOKHBIE IKCIEPUMEHTAIbHBIE HMCCIEIOBAHUS 3aBUCUMOCTEN
¢u3nyecKkux BEIUYMH (3aBUCUMOCTH IYTH PABHOMEPHO MABIKYIIETOCS Tela OT
BPEMEHH [BWKCHHS TeJa, CUJIbl TPEHHUS CKOJBKEHHUS OT CHJIBI HOPMAIbHOTO
JABJICHUsI, KauecTBa OOpaOOTKM MOBEPXHOCTEM Te€N W HE3aBUCUMOCTH CHJIBI
TPEHUS OT IUIOIIATU CONPUKOCHOBEHHUS TE€J, CHJIBI YIOPYTOCTH OT YAJMHEHUS
NpPY>KUHBI, BBITAIKUBAIOLIEH CUIIBI OT 00bEMA MOTPYKEHHOW yacTH Telaa U OT
TUIOTHOCTH KHUAKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH Tella, OT TIyOWHBI, Ha
KOTOPYIO MOTPY>KEHO TEJO0, YCIOBHM IMJIaBaHUs TeJ, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C yuuTesneMm (GOpMyJIUpOBaTh 3adadyy W THUIOTE3Y
UCCIICZIOBAHUS, CAMOCTOSITEJIbHO IUIAHUPOBATh HCCIIEOBAHHUE, CAMOCTOSITENIbHO
coOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY C HCIOJIB30BaHUEM WHCTPYKIIUH,
MPEJICTABIISTh MMOJYYSHHbBIE 3aBUCUMOCTH (DPM3MUYECKUX BEIIMYMH B BHUAE TaOIUI] U
rpaUKoOB, OIEHUBATh MOTPEIIHOCTH, [eNaTh BBIBOABI IO pe3yJbTaTam
UCCIIEJIOBAHMUS;

coONoaTh TpaBWia TEXHUKH O€30MacHOro TpyJaa mpu pabore ¢
71a00paTOPHBIM 000PYAOBAHUEM;

YKa3bIBaTh MPUHIIUIIBI AIEUCTBUS IPUOOPOB U TEXHUUECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, IUHAMOMETpP, cooOIaroIIMecs COCylpl, OapomeTp, pblyar,
MOJIBWKHBINA 1 HETIOJIBMKHBIN OJIOK, HAKIIOHHAS! TTOCKOCTB;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS M3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTMYECKUX IPOLIECCOB C OMOPOH Ha WX omucaHus (B TOM
qucie: NOJIIMITHUKY, YCTPONUCTBO BOAOINPOBOA, TUAPABIMYECKUN Mpecc, cU(]oH,
MaHOMETpP, BBICOTOMEp, MOPIIHEBOH HACOC, apEOMETpP), HCIONB3YysS 3HAHUS O
CBOMCTBaX (PU3MYECKUX SBJICHUA M HEOOXOAHMbIE (PU3UYECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCMOJIb30BaTh CXEMbl M CXEMAaTUYHbBIE PUCYHKU H3YYEHHBIX TEXHUUYECKHUX
YCTPOMCTB, HM3MEPHUTEIHHBIX MPHOOPOB M TEXHOJIOTUYECKUX TMPOIECCOB MpHU
peleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

IPUBOJUTH MPUMEPHI (HAXOAUTh MH(GOPMALIMIO O MIPUMEPaX) MPAKTUYECKOTO
UCMOJIb30BaHUs (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM JKM3HU AJI 00€CIEUEHMsI
0e30MacHOCTH MpPHU OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpaHEHHUs 3I0POBbsI U COONIOJEHUS HOPM DSKOJOTHYECKOTO TIOBEIEHHUS B
OKPYIKaIOIIEH Cpeae;

OCYILECTBIATh OTOOpP HCTOYHUKOB MH(pOpMALIUU (PU3MUECKOTO COAEPKAHUS B
WuTepHeTe, caMOCTOSTENbHO (OpPMyIHpysl TOHMCKOBBIM 3ampoc, Ha OCHOBE
UMEIONINXCA 3HAHUA WU MyTEM CPABHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEIATH
uHbOpMaIMIO, KOTOpas SBISIETCS NPOTUBOPEUYMBOM  HJIM  MOXKET  OBITh
HEI0CTOBEPHOM;



WCIIOJIb30BaTh TP BBIMOJTHEHUH YUYEOHBIX 3aJaHUN HAyYHO-TIOMYJISIPHYIO
JTUTEPATYPY (PU3NYECKOTO COAepk aHUsl, CIPABOUYHBIE MaTEpHAlIbl, PECypChl CETH
WNutepHer, BiageTh npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMAaIIKU U3 OJTHON 3HAKOBOM CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIE KpAaTKHE MUCHMEHHBIE U YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHHMKOB MH(pOpMaIu (U3HUECKOTO COJEp)KaHMs, B TOM YHUCIE
MyOJIMYHO JIeNIaTh KPaTKHUE COOOIIEHUS O pe3yjbTarax MPOEKTOB WM y4eOHBIX
WCCIIEIOBAHUM, TPU HSTOM TIPaMOTHO HCHOJIB30BaTh HM3YUYEHHBIM NOHATHUHUHBIN
anmapar Kypca (GU3MKH, COMPOBOXKIATh BHICTYIUICHHE MPE3CHTAIINECH;

OpY BBIMOJHEHUH Y4YEOHBIX IPOEKTOB U UCCIENOBAHUM paCIpeaesaTh
00sI3aHHOCTH B TPYIINIE B COOTBETCTBUM C MOCTABJIECHHBIMU 3aJavyaMu, CIEAUTh 3a
BBITIOJTHEHHWEM IUJIaHA JCWCTBUI, aJ€KBaTHO OIEHMBATh COOCTBEHHBIN BKJIAJl B
NEATENIBHOCTh TPYNIIBl, BBICTPAWBAaTh KOMMYHHUKATUBHOE B3aUMOJECHUCTBUE,
YUHUTHIBas MHEHUE OKPYKAOLIUX.

K xoHiy oOydeHust ¢ 8 Kiacce npeaMETHbIE pPE3yJbTaTbl Ha YIIyOJEHHOM
YPOBHE JTOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCSI YMEHUIA:

UCIIOJIb30BaTh MOHATHA (Macca W pa3Mephl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJICKYJI, arperaTHbleé COCTOSIHHMS BEIIECTBA, KPUCTAUIMYECKUE U
aMmopdHbIe Tea, HACHIIEHHBIA M HEHACHIIIEHHBIA Map, CHOCOObI W3MEHEHHS
BHYTPEHHEW DSHEPIrUM, OJJEMEHTAPHBIA JJIIEKTPUYECKUN 3apsl, IPOBOJIHUKH,
HOJIYIIPOBOAHUKH, JUDIEKTPUKH, ICTOYHUKH OCTOSIHHOTO TOKA, 3JIEKTPUUYECKOE U
MarHuTHOE TOJIs, ONTHYECKas CUCTEMa) M CHUMBOJIMYECKUU S3bIK (DU3UKHU TpHU
pelIeHny YYeOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3iiMyaTh SIBJICHUS (TEIUIOBOE pPACIIMPEHHE (CHKATHE), TEIIOBOE
PaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAUYMBAHUE, KalWUISPHBIE SBJICHUS,
HCIIAapEeHHEe, KOHJEHCAIMs, IUJIaBJICHHE, KPUCTAJUIU3AIUs, KHUIIEHHE, CIOCOObI
Terionepeaayu (TErmIonpOBOHOCTh, KOHBEKIIUS, U3IYUYEHUE), TEIIOBbIE MOTEPH,
ANEKTpU3alusl TeJl, B3aUMOJICUCTBUE 3apsiioB, JCUCTBUS JJIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKAaHUE, B3aUMOJECHCTBUE MATHUTOB, ACHCTBUE MArHUTHOIO TOJIS Ha
MPOBOJAHUK C TOKOM) IO ONHMCAHUIO HMX XapaKTePHBIX CBOMCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBICHUE;

pacmo3HaBaTh  MPOSBIEHWE  W3YYEHHBIX  (PU3NYECKHX  SBJICHUA B
OKpy»XaromeM wmupe (B TOM uucie (PU3NYECKHe SBICHUS B MPUPOJIE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTALIBI B MNPUPOJIE,
n3nydyenne CoJlHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpH3bl, 00Opa30BaHUE POCHI,
TyMmMaHa, WHEs, CHEera, JJICKTpUYECKHE SIBJICHUS B aTMocdepe, 3IEKTPUYECTBO
KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMiid, Aperd MoIoCcoB, poJib MArHUTHOTO
mojisl 1 KU3HM Ha 3emiie, TNOJISIPHOE CHSHHE), TNPH ITOM TEPEBOJUTH



MPAKTUYECKYI0 3aJadyy B Y4eOHYI0, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3Hakyu) GU3NYECKUX SBICHUM;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (PU3UUYECKHUE SIBJICHUS, HCIOJb3YS
(duzuyeckre BEIMYMHBI (TEMIleparypa, BHYTPEHHSII HHEPrusi, KOJIHUYECTBO
TEIIOTHI, paboTa ras3a, yAelbHas TEIUIOEMKOCTh BEIIECTBA, yJAENbHAas TEIuioTa
TUTABJICHMSI, YZENIbHAsl TeIioTa mapooOpa3oBaHus, yAENbHAs TEIJIOTa CTrOPaHUS
TOIUIMBA, KOA(D(PHUIIUECHT MOJE3HOTO JEUCTBUS TEIJIOBOW MAallIMHbI, OTHOCUTEIbHAS
BJIQXKHOCTh BO31yXa, DJIEKTPUYECKUM 3apsl, CuUJla TOKa, DJJIEKTPUUYECKOE
HaIpsKeHWe, CONpOTUBICHUE MpoBoAHMKA, D/IC B 1enu MOCTOSHHOIO TOKa,
AIIEKTPUUECKOE YAENbHOE COINPOTHUBJICHHE BeIlecTBa, paboTa M MOIIHOCTD
AJIEKTPUYECKOT0 TOKA), IPU OMUCAHUM MPABUILHO TPAKTOBATH (DU3UUYECKHUI CMBICIT
WCIIOJb3YEMbIX BEIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3UYECKUX BEIUYUH,
HaXoJUTh (OPMYJIbI, CBS3BIBAIONINE MAaHHYIO (DU3MUYECKYIO BEIIUYUHY C JAPYTUMH
BEJIMYMHAMU, CTPOUTH IpadMKi U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PUIMYECKUE SBJICHUS U IPOIIECCHI,
WCIIOJIb3YSI OCHOBHBIE MOJOXXEHUSI MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHUS
BEI[ECTBA, ypaBHEHHE TEIUIOBOTO OajlaHCa, 3aKOH COXPAHEHUS DJICKTPHUYECKOTO
3apsina, 3akoH KylloHa, MpUHLMN CYNEPIO3UIUU AIEKTPUUYECKUX IOJEH, 3aKOH
Oma mis yuacTka uenu, npaBuia Kupxroda, 3akon Oma a1 moJIHON 1eMd, 3aKOH
Jlxxoynsi-JleHnia, 3aKOH COXpaHEHUsS SHEPrUU, NMPU 3TOM pa3INYaTh CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U €70 MAaTEMATUYECKOE BhIPAKEHNUE;

CTPOUTH MPOCThbIE (PUIUYECKUE MOJIETU PEATbHBIX OOBEKTOB, MPOIECCOB U
SIBJICHUHM, BBIJCIATH IPU HTOM CYIIECTBEHHbIE W BTOPOCTENEHHBIE CBOMCTBA
00BEKTOB, MPOIIECCOB, ABJICHUHN, IPUMEHIThH (PU3NUECKUE MOJIETH TSl OObSICHEHUS
(U3HYECKUX MPOIIECCOB U PEIIeHUs yUeOHBIX 3a]1a4;

OOBSCHATH (PU3UYECKUE SIBICHHUS, MPOIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUCHTHUPOBAHHOTO XapakTepa, M pelniaTh
KaueCTBEHHbIE 3aJlayd, B TOM 4YHUCJIE TPeOyIollhe YUCICHHOTO OIICHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, IPU ITOM BHIOMpAThH aJEKBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATh MPUUMHHO-CIICICTBEHHbBIE CBSI3M W BBICTPAUBATH
JIOTUYECKYIO ILIEMOYKY PAaCCYKJACHUM C OIIOPpOM Ha M3YyYEHHBIE CBOMCTBA
(dbuznyeckux sBiIeHUM, (HU3NYECKUE 3aKOHBI, 3AKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pellaTh pacu€THbIC 3ajayu (C Omopoil Ha 2—-3 ypaBHEHHUS) IO
U3y4aeMbIM TeMaM Kypca (U3UKU, BHIOMpAs aJleKBaTHYIO (U3HUUYECKYIO0 MOJIETb, C
HCIIOJIb30BaHUEM 3aKOHOB W (OopMyJ, CBS3bIBAOIIMX (U3UYECKHE BEIUYWHBI,
3alUChIBATh KPaTKOE YCJIOBUE U Pa3BEPHYTOE pEILICHHE 3aJlayd, BbBISABISTH
HEJIOCTAOIINE MM W30BITOYHBIE TAHHBIE, 00OCHOBBIBATH BHIOOP METO/AA PEIICHHUS
3a/1aud, HCMOJb30BaTh CIPABOYHBIE JaHHbBIE, NPUMEHATh METOAbl aHaJIn3a
pa3MepHOCTEH, UCTOJb30BaTh I'paUUECKUEe METOMbl PEIICHUS 3a]ay, MPOBOIUTH



MaTeMaTHYeCKue IMpeoOpa3oBaHusi U pPAcu€Thl, OLIEHUBATH PEATUCTUYHOCTD
[OJYyYEHHOTO 3HaueHus (U3MYECKON BEIMYUHBI U ONPEAENATh Pa3MEPHOCTb
(u31YECKON BEIMYUHBI, TOJTYYEHHOU MpHU PEIICHUH 3a/1a4K;

pacno3HaBaTh MpPOOJIEMBI, KOTOPbIE MOXHO PEIINUTh NpPU OMOLIA
¢bu3nyecKkux METOAOB, W NpejiaraTh OPUEHTHUPOBOYHBIA CIIOCOO pelIeHUs, B
ONHMCAaHUU  HUCCIEJOBAHMSI  pPaclO3HaBaThb  IIPOBEPSEMOE  MPEANOIOKEHHUE
(rumnoTesy), UHTEPIPETUPOBATH MOIYUYEHHBIN PE3ybTaT;

MIPOBOJUTH OMBITHI 10 HAOIIOACHHUIO (PU3UYECKUX SBICHUN MU (PU3UUYECKUX
CBOMCTB Te€N (KalWJUISIPHBIE SIBJIEHUS, 3aBUCUMOCTbH JAaBJIEHHUS BO3]yXa OT €ro
o0béMa M TemmepaTyphl, CKOPOCTH IIpoLlecca OCThIBaHUA (HarpeBaHus) MpH
U3IYyYEHUU OT IL[BeTa M3JIydarolled (MOTJIOoLAloNIe) MOBEPXHOCTH, CKOPOCTb
UCIIApEHUs] BOJbI OT TEMIIEPaTypbl KUJIKOCTH M IUIOAAM €€ MOBEPXHOCTH,
ANEKTPU3aLMUs TEJI U B3aUMOJECHCTBUE IEKTPUUYECKHUX 3apsAl0B, B3aUMOJCHCTBUE
IOCTOSIHHBIX MarHUTOB, BU3yaJM3alisl MArHUTHBIX M0JE€H MOCTOSIHHBIX MarHuTOB,
JEHCTBUS MAarHUTHOTO TOJII Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,
CBOMCTBA JJIEKTPOABUIATENS MOCTOSIHHOIO TOKA): ()OPMYJIMPOBATH NPOBEPSIEMOE
IpeanoyiockeHne  (TUIoTe3y) O BO3MOXHBIX — pe3ysibTaTaX  HaONIOJCHUH,
CaMOCTOSITENILHO COOMpPaTh YCTaHOBKY M3 H30BITOYHOrO Habopa 00OpylOoBaHMUS,
OMKCHIBATH XOJ1 ONBITA U (POPMYJIMPOBATH BHIBOJIBI;

MPOBOJUTh TMpSMbIE M KOCBEHHbIE HW3MEpPEHHs] (U3UUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENIbHAS BIAXXHOCTh BO3[yXa, CHJa TOKa, HaIpsHKEHHE,
yleiabHas TEIUIOEMKOCTh BEIIECTBA, CONPOTUBICHHE NPOBOJAHMKA, paboTra U
MOIIIHOCTh 3JEKTPUYECKOr0 TOKA) C MCIOJIb30BAHMEM aHAJIOTOBBIX U IU(POBBIX
puOOPOB, OOOCHOBBIBATH BBIOOP METOJAa M3MEpPEHUs, (PUKCHUPOBATH IMOKa3aHHs
npuOOpOB, HAXOAUTh 3HAUECHUE U3MEPSEMOUN BEIIMYMHBI C MOMOLIBIO YCPETHEHHUS
pe3yJIbTaTOB CEPUU U3MEPEHUIN U OLIEHUBATh IIOTPELIHOCTh U3MEPEHMUI;

MPOBOJUThH HKCIIEPUMEHTAIbHBIE UCCIAEAOBAHMS 3aBUCUMOCTEN (DU3MUECKUX
BEJIMYMH (3aBUCHUMOCTH JABJIEHUs BO3/AyXa OT €ro o0ObéMa W HarpeBaHUs WJIU
OXJIAXKICHHUSI, UCCIIeI0OBAaHUE SIBICHUS TEIUI00OMEHa IPU CMEUIMBaHUH XOJIOIHOM U
ropsiueid  BOABI, 3aBUCHMOCTb COIIPOTUBJIEHMSI TMPOBOJHUKA OT €ro JJIUHBI,
IUIOLAAN TOMEPEYHOr0 CEYEHUS M YACIBHOIO COMNPOTUBIEHUS BEUIECTBA
IIPOBOJIHMKA, CHUJIbI TOKA, MPOTEKAIOIIEr0 Yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha
IIPOBOJIHUKE, MCCIIEIOBAHUE MOCIEAOBATEIIBHOIO U MapajluIeIbHOIO COEAMHEHUI
IPOBOJIHUKOB): COBMECTHO C yuMTeldeM (HOpMyIHpoBaTh 3aJady M THIIOTE3Y
UCCIIEJOBAHMSI, CAMOCTOSTENIBHO IUIAHUPOBATh HCCIIEJOBAHHME, CAMOCTOSITENIBHO
coOupaTh HKCIEPUMEHTAJIbHYI0 YCTAaHOBKY C HCIOJb30BaHUEM WHCTPYKIIUH,
NPEJICTaBIISTh MOJYYSHHbIE 3aBUCUMOCTH (DPU3MUYECKUX BEJIIMYMH B BHUJE TaOIUI] U
rpaUKoB, OLEHUBaThb NOTPEIIHOCTH, [eJNaTh BBIBOABI IO pe3yJbTaTam
UCCIIEJOBAHMSI;



coOmroaTh MpaBmiia OE30MacHOr0 TpyJa Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

XapaKTepHU30BaTh MPHUHIIUIIBI JEHCTBHUS M3yYCHHBIX MPUOOPOB, TEXHUYECCKUX
YCTPOMCTB M TEXHOJIOTMYECKUX MPOIECCOB C OMOPOM Ha WX omucaHus (B TOM
YHClIe: CUCTEMa OTOIUICHHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMmIepMerp,
BOJITMETP, CUETUYHK DJIEKTPUUYECKON SHEPTUH, DIIEKTPOOCBETUTENbHbBIE MPUOOPHI,
HarpeBaTelibHbIe  3JEKTPONnpUOOpbl  (MPUMEpPHI), MPEJOXPAHUTENH U HX
MpUMEHEHHE B OBITY W TEXHUKE, NPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB,
AIIEKTPOMATrHUTOB, AJEKTPOJBUTATENHh MOCTOSSHHOTO TOKA), MUCIOJIb3Ysl 3HAHHS O
CBOMCTBaX (PU3MYECKUX SBJICHUM, HEOOXOIMMblE (PUINYECKUE 3aKOHBI H
3aKOHOMEPHOCTH;

pacrio3HaBaTh IMPOCThIE TEXHUYECKUE YCTPONCTBA W U3MEPUTEIIbHBIC
npuOOpsl TIO CXeMaM M CXEMaTHYHBIM PHCYHKaM (KHUIKOCTHBIA TEPMOMETD,
TEPMOC, TICUXPOMETpP, TUTPOMETpP, [JBUraTeldb BHYTPEHHETO  CropaHus,
AJNIEKTPOCKOI,  pPEOCTaT), COCTaBIATH CXEMbl DJEKTPUUYECKUX LIEeMed ¢
MOCJEAOBATEbHBIM U TapajUIeIbHbIM COEJUHEHHEM JJIEMEHTOB, paziuyas
YCJIOBHBIE 0003HAYEHUS AJIIEMEHTOB 3JIEKTPUUECKUX II€NEH, UCIOIb30BaTh CXEMBbI
U CXEMaTHYHbIE PUCYHKH M3YYEHHBIX TEXHHUYECKHX YCTPOWCTB, U3MEPHUTEIbHBIX
MPUOOPOB M TEXHOJOTMYECKUX IMPOIECCOB MPU PEIICHUH YUeOHO-TIPAKTHUUECKUX
3azay;

MPUBOUTH NIPUMEPHI (HAXOAUTH HHPOPMAIIUIO O IPUMEPaxX) MPAKTUIECKOTO
UCIOJIb30BaHUs (DU3UYECKUX 3HAHUM B MOBCEIHEBHOM KU3HU NJIsi 0OECTIeUCHHUS
0e30MacHOCTH MpPH OOpalllEeHUH C MPUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH,
COXpPAHEHHSI 370pOBbSi M COOJIOJICHUS HOPM HKOJOTMYECKOTO TOBEJCHUS B
OKPYIKalOIIEH Cpeae;

OCYUIECTBIIATH MOUCK MH(pOpMaIuu Gusnyeckoro cojepxkanus B UurepHere,
CaMOCTOSITEILHO (OPMYIMPYsS TOMCKOBBIM 3ampoc, Ha OCHOBE HWMEIOIIMXCS
3HAHUW W CpPaBHEHUS JOMOJHUTEIbHBIX HCTOYHUKOB BBIACIATH HH(OpPMAIIUIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUNBON I MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh MPU BBIMIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIpaBOYHBIE MaTE€pUalIbl, PECYpPChl CETU
WNurtepHer, BiageTh npuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MNpeoOpa3oBaHUs
nH(pOpMaIu U3 OHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHbIE IHCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHUS,
0000611ast HGOPMALIUIO U3 HECKOJBKUX UCTOYHUKOB (PU3MYECKOTO COJICpP)KaHMUs, B
TOM  yuciae NOyOJWYHO  TPEACTaBISATH  pPe3yJbTaTbl  MPOEKTHOW  WJHU
HCCIIEIOBATENBCKOMN AESITEIbHOCTH, ITPU 3TOM I'PAMOTHO UCIOJIb30BATh N3YUYEHHBIN
NOHATUMHBIA  ammapaT  Kypca  (U3HKH,  COMPOBOXKAATH  BBICTYIUICHHE
MpE3CHTALIUEN;



IPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3MUECKHUX MPOLIECCOB
pacnpenensiTe OOA3aHHOCTM B TPYyIIE B COOTBETCTBUM C TOCTaBICHHBIMU
3a/layaMu, CJE€JUTh 32 BBIOJHEHHEM IUIaHa JAEUCTBUI M KOPPEKTUPOBATH €ro,
aJIeKBaTHO OIICHMBAaTh COOCTBEHHBIM BKJIAJ B  JEATEIbHOCTh TIPYIIIHI,
BBICTPAMBaTh KOMMYHHKaTUBHOE B3aUMOJEUCTBUE, NPOSABISISI TOTOBHOCTh
paspemarb KOHGIUKTHI.

K koHny oOyueHus ¢ 9 knacce npeaMETHBIE PE3yJbTaThl Ha YIioyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTh y 00YYAIOIIMXCS YMEHUM:

UCMOJIb30BaTh NOHATHSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUUYECKOTO
JBUKEHUSI, HEBECOMOCTh U NEPErpy3KH, LIEHTP TSKECTH, MEXAHUUYECKUE BOJIHBI,
3BYK, MH(QPa3ByK M YJbTPa3BYyK, 3JIEKTPOMAarHUTHBIE BOJHBI, PEHTI€HOBCKOE
U3JyYeHHe, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHHUKHU CBETa, OJU30PYKOCTh U
JaJIbHO30PKOCTh, CIIEKTPhl UCITyCKaHUS M IMOTJIOLIEHUs, aibda-, OeTa- u ramma-
U3ITy4YEeHUsI, U30TOIbI, siIEpHAs U TEPMOsACpHAs SHEPreTHKa) U CUMBOIMYECKUI
A3BIK (PU3HKHU IIPU PEUIEHUHU YUYEOHBIX U IPAKTUYECKUX 3a]1a4;

YBEPEHHO  pa3iauyarh  sBJIECHUA (pPaBHOMEPHOE U  HEPABHOMEPHOE
OpSIMOJMHENHOE JIBUJKEHUE, PpABHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUYKEHUE,
CBOOOJIHOE MaJeHUE TeJl, JBHKEHUE 10 OKPYKHOCTH, B3aUMOJCHCTBUE TeEI,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koyie0aTelIbHOE  JIBWKEHHE (FapMOHHMYECKHE, 3aTyXalollhe, BbIHYXICHHbIC
KoJIe0aHMsI), PE30HAHC, BOJHOBOE JABM)KEHHE (pacIpOCTPAaHEHUE U OTpaKCHHUE
3ByKa, uHTephepeHus U qudpakuus BOJIH), OPSIMOJIUHEHHOE pacnpoCTpaHEeHUeE,
OTpa)XEHHE M IMPEIIOMJICHUE CBETa, IOJHOE BHYTPEHHEE OTpPaKCHHE CBETa,
pa3ioxeHue Oeloro cBeTa B CIEKTP M CJIOKEHUE CIEKTPalIbHBIX IIBETOB,
€CTECTBEHHAss  paJMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYaTOro  CIEKTpa
U3JIy4eHHs) TI0 OINHUCAHMIO KX XapaKTEPHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSIBIIEHUE  M3YUYEHHBIX  (U3MYECKUX  SIBICHUH B
OKpY’KaroIllleM MHpe (B TOM 4Hciie (pU3NYECKHe SIBJICHMs B MPUPOAE: NPUIUBBL U
OTNIUBBI, ABWKeHUE TIaHeT CONHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHUYECKHE
BOJIHBI, IIyHaMH, 3X0, I[IBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOE, ONOIOTUYECKOE
JecTBUE BUAMMOIO, YJIbTPAapUOJIETOBOIO U PEHTICHOBCKOIO H3JIyYEHUH,
€CTECTBEHHBI pPAaJUOAaKTUBHBIA (POH, KOCMUYECKHE Jy4dd, pPaJAHMOAKTHUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAIOB JEWCTBHE PAJMOAKTUBHBIX H3JIyYEHHH Ha
OpraHu3M 4YEJIOBEKA), IPU 3TOM IEPEBOJUTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJIEJISTH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHUM;

OMKCHIBATh HM3YUYEHHBIE CBOMCTBA Tell W (DU3UYECKUE SIBJICHUS, UCIOJIb3YS
(¢u3nueckue BENMYMHBI (CpeHssi W MIHOBEHHAas CKOPOCTh Tejla IpH



HEPAaBHOMEPHOM JBUKEHHH, YCKOpPEHUE, MEpPEMENIEHUE MNpH PaBHOYCKOPEHHOM
OPAMOJIMHENHOM  JBWKEHHHM, YIJIOBas  CKOPOCTb, LEHTPOCTPEMUTEIBHOE
YCKOpEHHE, CHJIa TPEHUs, CUJla YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOHOTO
NaJiIeHus], BEC TeJla, LEHTP TSKECTH TBEPAOTO Tella, UMITYJIbC T€Ia, UMITYJIbC CHIIbI,
MOMEHT CHJIbI, MEXaHUUYECKasi paboTa U MOIHOCTh, TOTCHIIMAIbHAS YHEPTHUS TENa,
HNOJHSATOTO HAJl TOBEPXHOCTHIO 3€MJIU, TOTEHIIUAJIbHAS DHEPTUSI CKATOU MPYKUHBI,
KUHETHYECKash HHEpPrus, IOJIHas MEXaHM4YeCKas DSHEprus, IEepHUoJ; M YacToTa
KoJIeOaHU, Mepruoj] MaTEMATHUYECKOTO U MPYKUHHOTO MAsITHUKOB, JIJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, IMOKAa3aTellb MPEIOMIICHUS
Cpenbl), TpU ONUCAHWU TPABWIBHO TPAKTOBaTh  (UBMYECKHH  CMBICH
WCIIOJb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS W E€AUHUIBI (PU3MYECKUX BEJIUYUH,
HaxOJUTh (POPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO0 BEIUYMHY C JIPYTUMHU
BEITMYMHAMU, CTPOUTH TPaA(UKN U3yICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIIMUNH;

XapaKTepu3oBaTh CBOMCTBA TeJN, (PU3UYECKHE SBJICHUS W IPOLECCHI,
WCIIOJIB3YS 3aKOH COXPaHEHUsI YHEPIHH, 3aKOH BCEMHPHOTO TATOTCHUS, MPUHITUII
CYyHEpHO3ULIUA CHUJI, MPUHIMI OTHOCUTENbHOCTU ['anmunes, 3akoHbl HbrOTOHA,
3aKOH COXPaHEHHUsI MMITYJbCa, TEOPEMY O KUHETHMYECKOM 3Hepruu, 3akoH ['yka,
3aKk0oH bepHyIu, 3aKOHBI OTPaXKEHHS] W TMPEIOMIICHUS CBETa, (HOPMYTy TOHKOM
JIMH3bI, TUTAHETAPHYIO MOJEIIb aTOMa, HYKJIOHHYIO MOJIEIb aTOMHOTIO sI/Ipa, 3aKOHbI
COXpPAHEHMS 3apsSO0BOTO U MACCOBOIO YHUCEN MPU SAJIEPHBIX PEAKIUAX, MPU ITOM
pasnuyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €0 MAaTEMAaTUUECKOE BHIPAKCHHE,;

CTpOUTh (DU3UYECKHE MOJEIN PEealbHBIX OOBEKTOB, MPOILIECCOB U SIBICHHUIA,
BBIJICJISITh TPU ITOM CYIIECTBEHHBIE M BTOPOCTEINEHHBIE CBONCTBA OOBEKTOB,
MPOIIECCOB, SIBJICHUWM, NPUMEHATh (QU3NUECKHE MOACIH Uil OOBSCHEHUS
(U3HYECKUX MPOIIECCOB U PEIIeHUs yUeOHBIX 3a]1a4;

OOBSCHATHh (PU3NYECKUE SBJICHUS, MPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUCHTHUPOBAHHOTO XapakTepa, M pelniaTh
KAUECTBEHHbIE 33Ja4d, B TOM 4YHUCJIE TpPEOYIOIIME YHCIEHHOTO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKUX BEIWYUH, IPU ITOM BHIOMpAThH aJEKBATHYIO
(U3HYECKYI0 MOJIENb, BBISBISATh MPUUMHHO-CIICICTBEHHbBIE CBSI3M W BBICTPAUBATH
JIOTUYECKYIO LENOYKY pPACCYX IACHUH M3 2—3 IIaroB C OMNOPOM Ha H3yYEHHbIE
cBOMCTBa (M3UYECKUX ABJICHUHN, (PU3NYECKHUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIENH;

YBEPEHHO peIaTh Pacuy€THHIE 3a/lau M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BbIOMpasi aJleKBaTHYIO (U3MYECKYI0 MOJelb, C HCIOJb30BAHUEM 3aKOHOB H
dhopmyIl, CBA3BIBAIOIINX (PU3UUYECKUE BEJIIMUUHBI, 3alTUCHIBATh KPATKOE YCIOBUE U
pPa3BEPHYTOE pEIICHUE 3aJlayd, BBISBIATH HEIOCTAIOIINE WM W30bITOUYHbIC
JTaHHBIe, OOOCHOBBIBATH BHIOOP MeETOAA PEIICHHUS 3aJa4yd, HCII0JIb30BATh
CIIPaBOYHBIE JaHHbIE, TPUMEHITh METO/Ibl aHaJlu3a Pa3MEPHOCTEN, UCIOIb30BATh
rpaguyeckue  METOAbl  pEIIeHUs  3aJad, MPOBOJAUTh  MaTEMaTHYECKHE



npeoOpa3oBaHusl U pacy€Thbl, OLEHUBATh PEATUCTUYHOCTh MOJTYYEHHOTO 3HAYCHHUS
¢u3nyecKkol BETUYMHBI U OMNPEAENATh Pa3MEPHOCTh (PU3UUYECKON BETUYMHBI,
MOJTyYEHHOW MPH PEIICHUHN 331a4H;

pacmo3HaBaTh MpOOJEMBbI, KOTOpPHIE MOXHO pPEIIUTh MPH  OMOIIU
¢bu3nyecKkux METOAOB, W NpejiaraTh OPUEHTHUPOBOYHBIA CIIOCOO pelIeHUs, B
ONHMCAaHUU  HUCCIEJOBAHMSI  pPaclO3HaBaThb  IIPOBEPSEMOE  MPEANOIOKEHHUE
(rumoTe3y), OILIGHWBATh TMPABWIBHOCTh TMOPSAIKA TMPOBEICHUS HCCIEeIOBaHUS,
MHTEPIIPETHPOBATH MOTYUYCHHBIN pe3ysbTar;

MPOBOJIUTH OTBITHI 1O HAOIIOACHHUIO (PM3UUECKUX SBICHUM WU (QU3UIECKUX
CBOMCTB TeJ (M3yuyeHue BTOPOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHUs YHEPTHUH,
3aKOHA COXpaHEHWs WMITyJbCca, JEWCTBHE 3aKOHAa bepHy/uiM ¥ BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIa, 3aBUCUMOCTh IE€pUOJAA KOJEOaHUl NPy KUHHOTO
MasiTHUKa OT MacChl Ipy3a U JKECTKOCTH TMPYXUHBI M HE3aBUCHUMOCTH OT
aMIUINTYlbl MaJblX KoJeOaHUN, MNPSAMOJIIMHEHHOE pPACIpPOCTPaHEHHUE CBETa,
pasnokeHne Oenoro CBeTa B CIEKTP, U3yUYeHHE CBOMCTB M300PaKEHUS B INIOCKOM
3epKaje U CBOMCTB M300pa)k€HUs MpeaMera B COOMparolieil JuH3e, HaOII0IeHHE
CIUIOIIHBIX M JMHEHUYaTBhIX CIIEKTPOB W3JydeHUs): (pOopMyIUpoOBaTh MPOBEPSIEMOE
OpeanojokeHue  (Tumoresy) O  BO3MOXHBIX — pe3yJbTaTax  HaOJIOJIEHUM,
CaMOCTOATEILHO COOMpPATh YCTAHOBKY K3 HM30BITOYHOrO Habopa 00OpyAOBaHMS,
OTHCHIBATh XOJI OTBITa U (POPMYITHUPOBATH BHIBOJIBL;

IPOBOANTH THPU HEOOXOAMMOCTH CEpPHUI0 MPSMBIX H3MEPEHMM, OIpenesss
CpelHee 3HAYeHHE M3MEpSAEeMON BEIMYMHBI M ONpEAeNsis IOTPEIIHOCTb
pe3yJbTAaTOB NPSIMBIX H3MEPEHUH, OOOCHOBBIBaTH BBIOOp CIOCOOa H3MEpEHUs
(M3MepuTenbHOro Nprdopa);

MPOBOJNTH KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEIMYHUH (CpEIHsIsI CKOPOCTh
U YCKOpPEHHME Teja NpU PABHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOJHOTO
najeHus, KECTKOCTb  MPYXKUHBL, KOI(POUIMEHT TpPEHUS  CKOJIBXKCHUS,
MexaHuveckas paboTa U  MOIIHOCTb, YacToTa U MEpUuoja  KOJeOaHH
MaTEeMaTUYeCKOT0 W MNPYXKHUHHOTO  MasTHUKOB, (OKYCHOE  pacCTOSHUE
cobuparomeid JMH3blL W €€ ONTHYecKas CWwia, pPaJUOaKTUBHBIA (oH) cC
MCIIOJIb30BAaHUEM aAHAJIOTOBBIX M LU(MPOBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METO/Ja U3MEpPEHHUs, IUIAaHUPOBaTh M3MEPEHUs, CaMOCTOSITENIbHO COOUpaTh
HKCIEPUMEHTAJIbHYI0O  YCTAaHOBKY,  BBIYMCISATh  3HAYEHHE  BEJIWYUHBI U
aHAJIM3UPOBATh IOJYUYEHHBIE PE3YJIbTaThl, OLEHMBAsl MOTPEIIHOCTh PE3YJbTAaTOB
KOCBEHHBIX U3MEPEHUN;

MPOBOJUTH HKCIIEPUMEHTAIbHBIE UCCIEAOBAHMS 3aBUCUMOCTEN (DHU3MUECKUX
BEJIMYMH (3aBUCUMOCTbh IYTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JBMXKEHHH O€3
HayaJbHOW CKOPOCTH, 3aBUCHMOCTb CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUs, MEpUOoAa KoJeOaHUN MaTeMaTH4eCKOro MasiTHUKA OT



JUIMHBl HUTH, ONpEJEICHHE YCKOPEHUS CBOOOIHOTO MaJeHUsl, HCCIEI0BaHUE
M3MEHEHHS BEJIMYMHBI U HAIMpaBiICHUS MHAYKIIMOHHOTO TOKA, 3aBUCHMOCTH YIJja
OTpaXEHHUs CBeTa OT yrIia NaJCHHUs, yIiia MPEJIOMJICHHS OT YIJia MaJCHHS
CBETOBOTO Jy4ya, HCCIEIOBAaHUE TPEKOB: M3MEPEHHUE OHHEPrHH YACTHUIIBI 10
TOPMO3HOMY TyTH (110 (poTorpadusiM)): COBMECTHO € y4duTesnem (HOopMyIupoBaTh
3a/layy W TUIIOTE3y UCCIEI0OBAaHUS, CAMOCTOSITENIbHO IJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENTFHO COOMpPATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, IPEICTaBIIAThH
MOJyYEeHHBIE 3aBHUCHUMOCTH (PU3WYECKUX BEIUYMH B BUJIEC TaOnuil U TpaduKoB,
OLIEHMBATh MOTPEIIHOCTH, JAeNaTh BBIBOJbI IO PE3yJIbTaTaM MCCIIEIOBAHNUS;

coOyro/iaTh MpaBuiia OE30MacHOro0 TpyJa Mpu paboTe ¢ J1abopaTOpPHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKIX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOLIECCOB C OMOPOM Ha WX omucaHus (B TOM
quclie: CHOUAOMETP, JTATYUKU TIOJOKEHHUS, PACCTOSHUS M YCKOPEHHUS, paKeTa,
DXOJIOT, OYKH, MEPUCKOIN, (oToanmapar, MHUKPOCKOI, TEIECKOI, ONTHYECKUE
CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa Buibcona), MCTIONb3ys 3HAHUA O
CBOMCTBaxX (hPM3MYECKUX SIBICHUN U HEOOXOAUMBbIE (U3HUECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PHUCYHKHM U3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPHUTEIBHBIX MPHUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB TpHU
pelieHnr y4eOHO-MPAKTUYECKUX 3a7ad, ONTHYECKHE CXEMbl I TOCTPOSHUS
M300paKEHUI B ITIOCKOM 3€pKajie M COOMparoIeH JIMH3E;

NPUBOJUTH MPUMEPHI (HAXOAUTH MHPOPMALIUIO O IPUMEPAX) MPAKTUYECKOTO
WCTIONb30BaHUsl (DM3MUECKUX 3HAHWUN B MOBCEIHEBHOW KHU3HU A 00ECIICUCHHS
0e30MacHOCTH MpH OOpaIEHUH C MPUOOpaMHU M TEXHUYECKHUMH YCTPOWCTBAMH,
COXPaHEHHUsI 3J0POBbsI U COOJIOJEHUS HOPM DSKOJOTHYECKOrO IIOBEIEHUS B
OKpY>Kalollleh cpejie;

OCYIIECTBIATh MOUCK MH(pOpMamu Gu3ndecKoro conepxkanus B HTepHeTe,
CaMOCTOSITENFHO (OPMYNIHPYS TOMCKOBBIN 3allpoc, HaXOAUTh MYTH OIpPENeICHHS
JOCTOBEPHOCTH IMOJIy4eHHOM HH(OpMalUd Ha OCHOBE HMEIOUIMXCA 3HAHUU U
JIOTIOTHUTENIbHBIX HICTOYHUKOB;

WCTIONb30BaTh TPU BBHIMOJTHEHUHM YYEOHBIX 3a/JaHUi HAYYHO-MOMYJISIPHYIO
auTepaTypy (pU3MUecKoro conaepikaHus, CHPaBOYHBIE MaTepUaNbl, PECYpChl CETH
WuTepHer, BnageTh npuéMaMy KOHCIEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
uH(GOpPMAIIMK U3 OJIHON 3HAKOBOW CUCTEMBI B APYTYIO;

Co3/1aBaTh COOCTBEHHBIE MHCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOIO COJEpKaHUS, IMyOJIHYHO
MPEJICTaBIISITh PE3ybTaThl MPOEKTHOW MM MCCIIEI0BATENbCKON NEATENbHOCTH NIPU
ATOM TPaMOTHO HCIOJIb30BaTh HM3YYCHHBIA MOHSATUWHBIN ammapar u3y4aemMoro



paznena (U3MKA W COMPOBOXKAATH BBHICTYIJIEHHWE TMPE3CHTAIMEH C y4ETOM
0COOEHHOCTEM ayJJMTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t KonrpoJsbnsie | IIpakTnyeckue
NporpamMmsbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®usnka u €€ poJib B NO3HAHUM OKPYKAKIIEr0 MUPa
1.1 ®dusnka — HayKa o IpupoJe 2
1.2 DU3NYECKHUE BETNYNHBI 4 3
1.3 EcrecTBeHHO-HAy4HBIN METOJ ITI03HAHUS 2 1
Hroro no pazgeny 8
Pasnean 2. [lepBoHavaibHbIe CBeJAeHUS 0 CTPOCHHH BellleCTBA
2.1 CrtpoeHue BelecTa 2 1
BIDKCHHE U B3aUMOJICHCTBHE YaCTHI]
2.2 A 4 2
BELIECTBA
23 ArperaTHble COCTOSIHUS BEILIECTBA 1
Hroro no pazgeny 7
Pa3znen 3. /IBuskeHue U B3aUMOAECTBUE TeJl
3.1 MexaHnueckoe OBUKEHUE 10 2
3.2 HNuepuus, Mmacca, MIOTHOCTD 9 1 1
33 Cuna. Bunsl cun 15 1 3
Hroro no pazgeny 34

Pa3nes 4. /laBinenue TBEPABIX TeJl, :KUAKOCTEH U Ira30B




41 JaBnenue. llepenada naBieHus TBEPIBIMU 5 )
' TeJIaMU, KUAKOCTIMU U Ta3aMu
4.2 JlaBieHue XKUAKOCTH 6
4.3 ATMocdepHOe 1aBIeHHe 1
44 [[eI}'ICTBIiI.e JKAJKOCTH U ra3a Ha 12 3
MOTPYXEHHOE B HUX TEJIO
Hroro no pazgeny 28
Pa3nes 5. PaGoTra 1 MOIIHOCTH. JHEpIrus
5.1 PabGora 1 MomHoOCTh 6
5.2 [IpocTeie MexaHU3MBbI 2
53 MexaHnueckasi SHeprus 5
Hroro no pazneny 19
Pa3nes 6. IloBTopuTe1bHO-0000111a101MIT MOYJIb
6.1 [ToBTOpUTENHEHO-0000IIAIOLTHI MOTYITh 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 23




8 KUIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHnoBaHue pa3iesioB H TeM nuppoBbIe
Ne i/m P KonrtpoJsbnsie | IIpakTnyeckue (g )
NPOrpaMMblI Bcero o0pa3oBaTebHbIC
padoTbI padoThI
pecypcsl
Pa3pnen 1. TenuioBble siB1eHUs
1.1 CrtpoeHue u CBOICTBA BEIECTBA 6
1.2 TenoBsle mpoLECCH 33 1 6.5
Hroro no pazgeny 39
Pa3nes 2. DiekTpu4ecKue H MArHUTHBIE SIBJICHUS
)1 OnexTpuyYecKue 3apsabl. 3apsKEHHBIE Tena 9 |
' U UX B3aUMOJCUCTBHUSA
2.2 [TocTOSIHHBIN 2IEKTPUIECKUN TOK 31 1 10
2.3 MarHuuTHbI€ SIBIICHHS 11 4
2.4 DNEeKTpOMarHuTHasi MHAYKIHUS 7 1 1
Hroro no pazgeny 58
Pa3nea 3. IloBTopuTebHO-000011a10 1M MOXYJIb
3.1 [ToBTOpUTETHEHO-0000IIIAIOIINN MOTYJTH 5
Hroro no pazneny 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 22.5




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne i/m KonrtpoJsbnsie | IIpakTnyeckue
NPOrpamMMmblI Bcero o0pa3oBaTebHbIC
padoTbI padoThI
pecypcsl
Pa3znen 1. Mexanuyeckue siBJICHUSA
MexaHudeckoe ABUKEHUE U CIIOCOOBI €T0
1.1 30 4
OnUCcaHus
1.2 Bzaumopnencreue ten 18
1.3 3aKOHbBI COXpAHEHUS 15
Hroro no pazneny 63
Pa3gen 2. MexanndyecKue KoJ1e0aHuA U BOJIHEI
2.1 Mexanudeckue KojieOaHus 8 3.5
2.2 MexaHuueckue BOJIHBL. 3BYK 10 3
Hroro no pazgeny 18
Pa3nen 3. DiekTpoMarHuTHOE 1MoJie U 3JIEKTPOMATHUTHbIE BOJIHBI
11 DJIEKTPOMArHuTHOE TOJIE U 6
' 3J€KTPOMATrHUTHBIE BOJIHBI
Hroro no pazgeny 6
Pa3nen 4. CBeToBbIe AABJICHUS
4.1 3aKOHBI paCIIPOCTPAaHEHUs CBETa 2
4.2 JIuH3BI ¥ oNITHYECKHE PUOOPHI 1

43 Pasnoxxenue 6enoro ceera B CHEKTP




Hroro no pazgeny 16
Pa3nen 5. KBanTOoBBIC SIBJICHUSA
5.1 Hcnyckanue v MorjaonieHue cBeTa aToMoOM 4 1
5.2 CtpoeHne aTOMHOTO f/1pa
53 SnepHble peakuu 7
Hroro no pazgeny 16
Pa3nes 6. [loBTopuTeibHO-000011a101MIT MOLYJIb
6.1 MexaHuuyeckue sSBJICHHs (TOBTOPUTEIBHO- 6 3
' 00001IaIOIIHf MOYITb)
62 TennoBsie siBNEHUS (TIOBTOPUTENHHO- 3
' 00001IaIOIIHIT MOIYITb)
6.3 DNEeKTPOMarHuTHBIE SBJICHUS 3 |
' (moBTOPUTENHHO-0000IAIOIINIA MOTYJIb)
6.4 CaeToBbI€ ABJICHUS (IOBTOPUTEIIBHO- 1 1
' 0000IIAKOIIHH MOJTYJIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIHI MOTYTH 4
Hroro no pazgeny 17
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5







IHOYPOYHOE IIJTIAHUPOBAHHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acos

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4YeHH
s

DJICKTPOHHBIE
muppoBbIe
o0pa3oBaTe/ibHbIE

pecypcsl

®dusuka — HayKa o npupoje. ABieHus
TIPUPOIBI

duznueckue IBICHUA

dusnueckue BeIUYUHbL. Pa3MepHOCTS.
®dusznueckue npuodopsl. IlorpenrHoctu npu
IPSIMBIX U3MEPEHUSX

Ypok-uccnenosanue "M3mepenue
JMHEWHBIX pa3MepOB TEN U IPOMEKYTKOB
BpeMeHH"

JlaGopaTtopHas pabora "M3mepenue
00BEMa XKUIKOCTU U TBEPIOTO Tea"

JlaGopaTopHas pabota "OnpeneneHue
pa3MepoB MaJbIX Tes. MeTton panoB"

Mertoaps! Hay4HOTO 1o3HaHus. OnucaHue
(bu3nYecKuX SBIECHUHN C TOMOIIBIO
MoJieIen

VYpok-uccnenosanue "IIposepka
TUIOTE3bI: 1aJbHOCTh MOJIETA [IapHKa,
MYLLEHHOIO0 TOPU30HTAIILHO, TEM OOJIbIIIE,
4yeM 0oJIblIe BhICOTa IycKa'"

Crpoenue BemectBa. OMBITHI,




JA0Ka3bIBArONIUE AUCKPETHOC CTPOCHUC
BE€IICCTBA

10

JlabopaTtopHas pabota "OrneHka nuaMerpa
aToMa METOJIOM PSIZIOB (C HCIIOJIb30BAHUEM

¢dororpaduii)"

11

Ypok-uccienosanue "Habmronenne
TETJIOBOTO pacIIMpeHus Ta30B. OIBITHI 1O
0OHApYy>XEHUIO JEHCTBUS CUJT
MOJIEKYJIIPHOTO IPUTSKEHUS"

12

JBmxkenne yactuil BemecTa. Juddysus.
bpoyHoBckoe nBuxkEeHHE

13

VYpok-uccnenoBanue "Habmonenue u
00BsicHEHHE OPOYHOBCKOTO JIBHKEHUS H

auddyzun"

14

B3aumoeiicTBHe YacTHIL BEIIECTBA:
NPUTSHKEHUE W OTTAJIKUBAHUE

15

ArperaTHble COCTOSHHSI BEIIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI
BO/JIBI

16

Mexanunueckoe nmxenue. [1yTe,
TPAeKTOPHsl, IEpEMEILEHUE

17

PaBHOMEpHOE U HEpaBHOMEPHOE
neikeHue. CKOpocTh

18

Haxoxzaenue ckopocTy, yTH U BpEMEHU
IIPY PaBHOMEPHOM IPSIMOJIUHENHOM
JBUKEHUU

19

JlaGopartophas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO JIBIKEHHS"




['paduku nmpsMOTUHEHHOTO PAaBHOMEPHOTO

20
JBUKEHUS

21 Pemenue 3amau mo reme "Pacuer cpenneit
ckopoctu"
JlabopaTtopHas pabota "Ornpenenenue

22 CpeaHel CKOPOCTH CKOJIBKEHUs OpycKa
WJIY IIapUKa MO HAKJIOHHOM IMI0CKOCTH"

3 OTHOCUTENBHOCTD JIBIKEHUS. ClIOXKEHUE
CKOPOCTEH NMpHU NapalyieIbHOM JIBHKEHUH
[Tomryuenue u aHanu3 rpaduKkoB

24 3aBUCUMOCTH IIyTH U CKOPOCTH JIBH>KCHHUS
OT BpEMEHH
Pemenue rpaduueckux 3aaay no teme

25 "Mexanuka. PaBHomepHOe
MPSIMOJIMHEMHOE ABUKEHHE"

26 SIBnenue nHepuUU. 3aKOH UHEPLUU
B3anMopeincTBre Ten Kak puynuHa

7 M3MEHEHMS CKopocTh. Macca Tena Kak
Mepa MHEPTHOCTH TeJa Mpu
MOCTYTATEeILHOM JBUKEHUHT

73 VYpok-uccnenosanue "CpaBHEHHE MacC 10O
B3aUMOJICUCTBUIO TeN"

29 [TimoTHOCTH BelecTBa

30 JlaGopaTtopHas pabota "OnpeneneHnue
IJIOTHOCTH TBEpAOro Tena'

31 Penrenue 3amaud mo teme "Macca Tena.

IlnotHOCTH BemiecTna"




CMecH U CIUIaBhI. HOBerHOCTHaH n

32 JMHENHAas IJIOTHOCTh
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teme "®duznka — Hayka 0 Ipupoe.

33 [TepBoHauanbpHBIC CBEICHHS 00 ATOMHO-
MOJICKYJISIPHOM CTPOCHUU BELIECTBA.
Mexannka"

KonTponbHast pabota no teme "®@uznka —

34 Hayka o npupoje. [lepBoHauaabHbIe
CBEICHHsI 00 AaTOMHO-MOJIEKYJISIPHOM
CTpOeHUU BenlecTBa. MexaHuka"

35 Cuna. SIBnenue tarorenus. Cuma TSXKECTH

36 N3obpakenue cui. Pemenue 3agad no
teMe "OnpenesneHue CUibl TskecTu"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec Tena. U3mepenue cuit. [{lunamometp
Ypok-uccienosanue "Habmronenne

39 WU3MEHEHUS CKOPOCTH IIPU
B3aUMOJICUCTBUU Te"

40 Pemenue 3amau no reme "Cuiia ynpyroctu.
Bec Tena"

JlaGopartopHas pabota "OmnbITHI,

A1 JTEMOHCTPHUPYIOIINE 3aBUCUMOCTh
pactsbxenus (nedopMaiviu) Npy>KUHBI OT
IPUIIOKEHHON criIbl”

42 Cuna TpeHus

43 Crnosxenue cuil. PaBHosielicTByOIIas cuila




Pentenue 3amau o treme "CrnokeHue CUl.

44 . "
PaBHoOpelcTByIOIIAs CHIIa

45 Pemenne 3amau no teme "B3anmonericTBue
Tea. Cuibsl B MexaHuke"
Pemenue 3amgau o reme "Cuiia tpenus'.

46 Ypok-uccienoBaHue 1o TeMe
"HccnenoBadne 3aBUCHMOCTH CHIIBI
TPEHUS OT IJIOLIAAN COPUKOCHOBEHUS"
JlaGopartopHas pabota "OmnbITHI,
JIEMOHCTPUPYIOILIUE 3aBUCUMOCTH CHIIBI

47 TPEHUS CKOJIBKEHUSI OT CUJIbI IaBJICHUS U
XapakKTepa COMPUKACAIOIINXCS
noBepxHocTeil"

48 Pemenne 3amau no teme "B3aumonelicTBue
ten. Cuiiel B MexaHuke"

49 KonTponbnas pabota mo teme
"Bzaumonenctsue tea"

50 JlaBieHue TBEPIBIX TEI

51 Ypok-skcriepumeHT "CriocoObl
ONpeJIeleHUs JaBJIeHUs TBepAoro rena'
Ypok-uccneaosanue "3aBUCUMOCTD

52
JIaBJIEHU ra3a oT TemIepaTypsl”

53 JlaBaeHue KUIKOCTEH U Tra30B. 3aKOH
ITackans

54 [IneBMaTHyeCckue yCcTpoucTBa

55 3aBUCHUMOCTD JTaBICHUS KUIKOCTH OT

[JTyOUHBI




56

['mapocraTrdeckuii mapagaokc

VYpoxk-nipoekT "U3yueHne cooOmaromumxcs

57 "
COCYy/I0B

53 VYpoxk-koupepenuus "I'uapasianueckue
MeXaHU3MBbI"

59 Hcnonp3oBanue BHICOKUX JAaBJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSIX

60 Pemenune 3agau o Teme "JlaBienue
JKuaKoctH"

61 Atmocdepa 3emitr 1 IPUIUHBI €€
CyIIIECTBOBaHUS

2 VYpok-uccnenosanue "[IposiBiaenue
neiicTBust atMocepHoro AaBieHus"

63 N3mepenue atMochepHOTO JaBJICHUS.
OneiT Toppuuennu
3aBUCHUMOCTh aTMOC(HEPHOTO JaBICHUS OT

64 BBICOTHI HaJ ypoBHEM Mopsi. [Ipubopsr s
U3MepeHHs aTMOC(HEPHOTO AaBJICHUS

65 bapometp-anepouna. AtmochepHoe
JIaBJICHUE Ha PAa3JIMYHbIX BBICOTAX

66 BriTankuBaromas cuia. 3akoH Apxumena

67 Pemenue 3anay no teme "3akoH
Apxumena"
Ypoxk-uccienoBanue

68 "DJKcrnepuMeHTalIbHOE OOHApy )KEHNE

JNEUCTBUS JKUAKOCTH U ra3a Ha
NOTPYKEHHOE B HUX Teso"




JlaGopaTopHas pabora "OnpeneneHue

69 BBITAJIKUBAIOIIEH CUJIBI, ICHCTBYIONIEH Ha
TEJI0, OTPYKEHHOE B JKUJIKOCTh"

70 [InaBanue Ten
JlabopaTtopHas pabota "HccnenoBanue

71 3aBHCHMOCTH Beca Tejia B BOJE OT 00bemMa
HOTPYKEHHOMN B )KHUJIKOCTh 4acTu Tea"

72 BosnyxormaBanue. 1lnaBanue cynos

73 Pewenue 3ampau no reme "3akon
Apxumena. YcioBus miaaBaHus ten"
Pemenne 3agau o Teme "JlelicTBre

74 YKUJKOCTHU U Traza Ha OTPYKEHHOE B HUX
Teno"”
Ypok-npoekt "KoHcTpyHnpoBaHue

75 apeoMeTpa Wi JIOJIKU U ONpeAesieHue
Ipy30M0ABEMHOCTH"
[ToaroroBka K KOHTPOJILHOU paboTe MO

76 teMe "JlaBieHue TBEPAbIX TEM, JKUIKOCTEH
u ra3oB"

77 KonrtponsHas padora o teme "/laBnenue
TBEPJIBIX TEJ, )KUIKOCTEN U ra3oB"

78 Mexanunueckas pabota

79 MomHocTE

20 Pemenue 3amay Ha onpeneneHue paboThl U
MOIITHOCTH

81 PaboTa cuitbl TSXKECTH M CUITBI TPEHHUS

82 Pemenue 3amay no treme "Padora cuiisl




TSOKECTH U CUJIBI TpeHUS"

VYpok-uccnenoBanue "Pacdyét MOIHOCTH,

83 pa3BuUBaeMoM MpHU MOIBEME T10 JieCTHUIIE"

84 [IpocTeie MeXaHU3MBI

85 MowmenT cuisl. [IpaBuno MmomMeHTOB
JlabGopaTtopHas pabota "M3yueHue npaBuia

86 pblyara i MoABM>KHOTO W HETMOIBHXKHOTO
0110K0B"

87 "3os10TO€E NMpaBUIIO" MEXaHUKHU

28 VYpok-nipoekt "lIpoexTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU ITapaMeTpaMu”
VYpoxk-koupepenuus "[Ipoctsie

89 MEXaHU3MBI B OBITY, TEXHUKE, KUBBIX
opranuszmax"

90 Koaddutment nonesnoro aeicTBust
MPOCTHIX MEXaHU3MOB
JlabGopaTtopHas pabota "OnpeneneHue

91 KIIJI mnogBM>KHOTO M HETIOABMYKHOTO
0110K0B"

9 Mexannueckas sHeprus. Kunernueckas u
MOTEHIUAIbHAS SHEPTUs

93 3aK0H COXpaHEHHUSI MEXaHUIECKOM
SHEPTUU
VYpok-3KcriepuMeHT "IKCepUMEHTAIBHOE

94 onpeJieJIeHUE N3MEHEHUSI KHHETUYECKON U

HOTCHHH&HLHOﬁ 3Hepr1/m HpI/I CKaTblIBaAaHUH
TeJla 0 HAKJIOHHOM IUIOCKOCTH"




[ToaroroBka Kk KOHTPOJIBHON paboTe MO

e teme "Pabota u MontHOCTh. DHeprus" I

96 KonTponbhas padota no teme "Pabora u |
MOIIHOCTb. DHEeprus"

97 Pabora ¢ Tekctamu o Teme |
"MexaHu4eckoe JIBrxeHue"

08 PaGora ¢ Tekcramu o teme "CtpoeHue |
BerecTBa"

99 Pa6ora ¢ Tekctamu 1o Teme "CHIIbI B |
npupoje"

100 Paborta ¢ Tekctamu o Teme "JlaBineHue |
TBEPABIX TEJN, )KUAKOCTEH U ra3oB"

101 Pabora ¢ Tekcramu 1o reme "OHeprus’" 1

102 Pabora ¢ Texkcramu no teme "lIpocTsie 1
MeXaHU3MBI"

OBIIEE KOJIMYECTBO YACOB I1O 102 73

[NPOTPAMME




8 KUIACC

Konn4yecTBo yacos DJICKTPOHHBIE
JlaTa
Ne uudposbie
Tema ypoxka Kourpoasbnsie | IlpakTuyeckue | H3YUE€HH
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI s
pecypcsl
OCHOBHBIE TOJIOKEHUS MOJIEKYJIAIPHO-
1 KMHETHYECKOW TEOPUH U X ONBITHBIE 1
IIOITBEPKACHUS
2 Macca u pa3mep aTOMOB ¥ MOJIEKYJI 1
3 Mopaenu TBEpIOro, )KUIKOTO U 1
ra3000pa3HOro COCTOSHUI BelecTBa
Ypok-koHpepenius "Kpucramimueckue u
4 amopdusle Tena. I'paden. [lonyuenue 1
HCKYCCTBEHHBIX alMa30B"
5 CMauuBaHue ¥ KanWUISIPHOCTD. |
[ToBEpXHOCTHOE HATSKEHUE
TennoBoe pacupeHre 1 ckaTue 1
Tennosoe nemxkenue. Temneparypa 1
TemnepaTypHbI€ LIKaJIbI 1
9 BryTpeHHss sHEprus U crnocoOsl eé |
WU3MEHEHUS
10 Buns! Teruionepenaun 1
VYpoxk-konpepenuus "VcnonapzoBanue
11 TEIUIOBBIX CBOWCTB BEILIECTB U MAaTEPUAJIOB B 1
LeJIIX HeprocoepexeHus"
12 KonnuectBo Tenmnotel. Y aeabpHas 1




TCIINIOCMKOCTb

13

Ypok-uccnenosanue "l[IpoBepka runoress
JMHEWHOMN 3aBUCUMOCTH JUIMHBI CTOJIONKA
AKHJIKOCTH B TEPMOMETPUUECKOM TpyOKe OT
Temneparypbl"

14

YpaBHEHHE TEIUIOBOTO OanaHca.
TemnooOMeH U TerI0BOe paBHOBECUE. 3aKOH
Hprorona—Puxmana

15

JlaboparopHas pabota "HccrnenoBanue
SIBJICHUS TETUIOOOMEHA MPU CMETIINBAHUN
XOJIOAHOU U ropsiueit Boabl"

16

Pemenne 3amau no Teme "TeriooOmeH n
TEIUIOBOE paBHOBECHE"

17

JlaGopatopHas pabota "OnpeneneHne
KOJINYECTBA TEIUIOTHI, 10JIy4€HHOTO BOJOH
IpU TEII000MEHE ¢ HarpeThIM
METAJTTMYECKUM IUJIUHAPOM"

18

[InaBneHue u OTBEpIEBAHNE
KPUCTAIJIMUECKUX BELIECTB. Y IeNIbHAs
TEIJIOTa IJIaBJIECHUS

19

Pemenue 3amau o reme "[lnaBnenue u
OTBEpJICBAHUE KPUCTALUIUYECKUX Ten"

20

JlabopaTopnas pabota "Omnpenenenue
paTop p p
yACJIbHON TEIUIOTHI MJIaBJIeHUs Jibaa"

21

VYpok-uccnenosanue "CpaBHeHHE NPOLECCOB
IJIaBJICHUSA KPUCTAJUIMYCCKUX TCII U
pa3MAT4YeHUs MPU HarpeBaHUHU aMOP(HBIX

Ten"




[TapooOpa3oBanue U KOHACHCAITHSI.

22
Ucnapenue
Kunenne. Y genpHas Tenaora

3 napooOpa3oBaHus. 3aBUCUMOCTh
TEMITepaTypbl KATIEHUS OT aTMOCHEPHOTO
JaBJICHHUS

24 Pemenue 3amau o reme "[lapooGpazoBanue
1 KuneHue"
Ypok-uccnenoBanue "OObsICHEHNE

25 3aBUCUMOCTH TEMIIEPATYPBI KUIIEHUS OT 1
naBieHus"

26 HachleHHbIM ¥ HEHACBIEHHBII Hap.
BnaxnocTs BO31yxa
BrnaxHocTs Bo3ayxa u €€ u3MepeHue.

27 JlaGopaTopHas pabora "OnpeneneHue 0.5
OTHOCUTEJIFHOM BIaXXHOCTH BO3ayxa"

28 Pemrenue 3anad o reme "BnaxxHocTh"
Pemenne 3ama4y u ananus cuTyanuii,

29 CBSI3aHHBIX C SBJICHUSAMH UCIIAPCHHUS U
KOHJICHCAIlNHN

30 DHeprus ToIMBa. Y IeJabHas TerioTa
CropaHust

31 [TpuHIMIBl paGOTHI TEIIIOBBIX JBUTATEIEH

1 [TapoBas TypOuHa. J/[BUratens BHyTpPEHHETO
CrOpaHus

33 KII/] TemoBoro gBurareis

34 Pemenue 3amau o reme "KIIJI[ TermoBoro




nsurarens"”

VYpok-koHbepenius "TermioBsie ABUTATENN

39 W 3all[UTa OKpY Karolen cpeap”

36 TenoBele MOTEPH B TEMIIOCETAX

17 3aKOH COXpaHEeHUs U MPEeBPaLICHHs SHEPTUU
B MEXaHUYECKUX U TEIIOBBIX MpoIeccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TeMe

38 "TermioBblie sBiaeHUA. M3MeHeHue
arperaTHbIX COCTOSIHMI BeniecTa"
KonTposnbHas padora o teme "TeroBsie

39 ABJICHUs. VI3MEHEeHHe arperaTHbIX
COCTOSTHUM BemecTna"

40 DnekTpuzanus tei. J[Ba poaa 3apsaoB
VYpok-uccnenosanue "Mccnenopanue

41 CIIOCO00B PA3IMYHBIX BEIIECTB
HAJICKTPU30BHIBATHCS"

47 B3aunMopeiicTBue 3apsyKEHHBIX TeJl. 3aKOH
Kynona
Dnextpuueckoe noie. Hanpsok€HHOCTD

43 3NeKTpUuuecKoro nois. [Ipuamn
CYTNEPIIO3UIAHN DIIEKTPHIECKUX MONEH

44 Hocutenu snekTpuyeckux 3apsioB.
DnemeHTapHbIi 3apsia. CTpoeHue atoMa

45 3aKOH COXpaHEHHUsI JIEKTPUUYECKOTro 3apsiia

46 [IpoBOoAHMKY, TUATIEKTPUKH U
MOJIyITPOBOTHUKH

47 VYpok-koHpepeHus "DnekTpusanys B




IMOBCEIHEBHOU XN3HH"

Pemenue 3agad no teme "3akoH COXpaHEHUS

48 | 1

ANEKTPUYECKOTO 3apsaa
JIEKTPUUECKUN TOK. ICTOUHUKHN

49 2 = 1
ANEKTPUYECKOTO TOKA
VYpok-uccnenosanue "Mccnenopanue

50 JEHUCTBUSA SJIEKTPUUYECKOTO MOJIS HA 1
MPOBOJIHUKH U TUAJIEKTPUKH"

51 DNEKTpUUYECKUI TOK B METaJlIax 1

52 DJIEKTPUYECKUI TOK B JKHIKOCTAX U razax 1

53 DneKTpuYecKas 1erb 1

54 Cuna toxa. AMnepmerp 1

55 DnexTpuyeckoe HanpspkeHue. BonbTMerp 1
JlabGopaTopHas pabora "COopka u

56 HCIIBITAaHUE DIIEKTPUYECKON LIETIH 1
MOCTOSIHHOT'O TOKa"

57 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSDKEHUS. !
3akoH OMa aJis yyacTKa Lenu
JlaGoparophas pabota "HccnenoBanue

53 3aBUCHUMOCTH CHJIbI TOKA, IPOTEKAIOIIETO 1
4yepe3 pe3nucTop, OT HapsHKEHUs Ha
pe3ucTope U CONpOTUBIEHUS pe3ucTopa’

59 DNEKTPUUYECKOE CONIPOTUBIIEHUE. Y IETBHOE |
CONPOTHUBJICHUE

60 JlabGopaTopHas pabora "OnpeneneHue |
YAEIBHOTO COMPOTUBIICHUS MPOBOAHUKA"

61 Pemenue 3agad no reme "DnekTpuueckoe 1




COIIPOTUBJICHHUC. YaennHOE COHpOTI/IBJ'IeHI/Ie"

62

Pemenne 3amad mo Teme "3akoH Oma"

63

IlocnemoBarenbHOR U nmapaJijiCJIbHOC
COCOAUHCHHSA IMTPOBOIHUKOB

64

JlaGoparopHas pabota "IIpoBepka npaBuia
CJI0’KEHUs HAIIPSDKEHUN IIpU
II0CJIEIOBATEIIbHOM COECIUHEHUHU IBYX
pe3uctopoB”

65

Pemenue 3anaq no teme
"TlocnenoBaresbHOE U MapalIeIbHOE
COEIMHEHMSI IPOBOTHUKOB"

66

JlaboparopHas pabota "IIpoBepka npaBuia
JUIsL CUJIBI TOKA IIPU HapaljieIbHOM
COEIMHEHUH PEe3UCTOpPOB"

67

Pemenue 3amau Ha npumeHenne 3akoHa Oma
JUTSL pa3JIMYHOTO COCTMHEHHMSI TIPOBOTHUKOB

68

O/1C 1 BHyTpeHHEEe CONPOTUBIICHUE
ACTOYHMKA TOKA. 3aKkoH OMa U1 HOJIHOH
LEMH

69

Pemenue 3anau o reme "OJ1C, BHyTpeHHee
COIPOTHBIIEHUE UCTOYHMKA TOKA. 3akoH Oma
JUISL HOIHOM enu"

70

JlaGopartopHas pabota "Onpenenenne 3/C
¥ BHYTPEHHETO CONIPOTHBIICHUS HCTOYHHKA
TOKa"

71

[TpaBuna Kupxrodga

72

JlabopaTtopHas pabota "I[IpoBepka npaBu
Kupxroga"




73

Ypok-uccrnenoBanue "M3ydeHue BOJIbT-
aMITePHBIX XapaKTEPUCTHK HETMHEHHBIX
3JI€EMEHTOB"

74

Pabota snekTpruyeckoro Toka. MomHOCTh
AIEKTPUIECKOTO TOKA

75

JlaboparopHas pabdora "Onpenenenue
paboTHl U MOIIHOCTH AJIEKTPUUECKOTO TOKA"

76

3akoH /[xoyns-Jlenna. ITotpedburenu
JIeKTpUUYecKoro Toka. KopoTkoe 3ambIkaHue

77

Ypok-koubpepenius "OO0bsICHEHUE U
MPUHIUI ACUCTBUS JOMAITHUX
JJIEKTPOHATPEBATEIBHBIX TIPUOOPOB"

78

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DnexTpuueckue 3apsaabl. 3apsDKEHHBIE Tela
U UX B3auMoaeucTBus. I1oCcTOSHHEIN
3IEKTPUYECKU TOK"

79

KoHnTponbsHas pabora 1o Teme
"DneKTpuyecKue 3apsiabl. 3apsSKEHHbBIC Tela
U UX B3auMomencTBus. [1oCcTOSHHEIN
AJIEKTPUUECKUNA TOK"

80

TlocTostHHBIE MATrHUTHI. MarHuTHOE TOJIE
3eMJIH ¥ €ro 3HaYeHUe I )KU3HU Ha 3eMiie

81

VYpok-uccnenosanue "N3yuenue
MarHUTHOTO TOJIsi MOCTOSTHHBIX MAarHUTOB
pU UX 00bETUHEHUH U pa3AeiICHUH.
Buszyanuzanus mosst HOCTOSHHBIX MAarHUTOB"

82

OmnsIT OpcTena. MarauTHoe nosue
IEKTPUYECKOIO TOKA




OmnpiT AMniepa. MarHuTHOE 1oJie KaTyIIKH ¢

83 TOKOM. [IpMeHeHne 3IeKTPOMarHuToB B
TEXHUKE

%4 Cuna Amrnepa u onpenesneHue eé
HanpaBJICHUS

25 Pemrenue 3anau no reme "Cuiia Amrnepa u
onpeJeeHue e€ HapaBJICHUS "
ONEeKTpOABUTaTEIb IOCTOSIHHOTO TOKA.

86 Hcronb30BaHue 2JIEKTPOIBUIaTeNel B
TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE

’7 JlaGoparopHas pabota "M3yueHue aeicTBus
MarHUTHOTO TOJIsI Ha TPOBOJAHUK C TOKOM"

28 VYpok-koudepennus "[IpakTnueckoe
NPUMEHEHHUE dNIeKTpoaBUrareneit”

29 JlabopaTtopHas pabota "KoHcTpyupoBanue u
n3ydeHue paboThl AJeKTpoaBUraTess"

90 Jlaboparophas pabdota "M3mepenne KI1J]
AJIEKTPO/IBUTaTeNIbHON YCTaHOBKU"

91 OmnbiTel @apanes. 3aKOH AIEKTPOMATHUTHON
uHaykuuu. [Ipasuno Jlenna
Ypok-uccinenoanue "MccnenoBanue

92 M3MEHEHUI 3HaYeHUs U HaIlpaBJICHUS
MHIYKIMOHHOTO TOKa"

Pemenne 3agaud mo reMme "3akoH
ANEeKTpOMarHuTHOU nHAykmu. [IpaBuno

93 IT
Jlenna"

94 Dnekrporeneparop. CrocoObl MOTyUeHUs

QJICKTPOIHECPIUHA




Ypok-koHpepeHIns "DIEeKTPOCTAHITUN Ha
BO300HOBJISIEMBIX HCTOUHHKA SHEPTUU.

95 1
[IpoGnems! sxonoruu. TommuBHBIE
AJIEMEHTBI U AJICKTPOMOOHITH"

96 [ToaroroBka Kk KOHTPOJILHOU paboTe 1O TEME 1
"DEeKTpOMarHuTHbHIC SIBJICHUS"

97 KonTponbhas pabota "DieKkTpoMarHUTHbIE |
SIBJICHUS"

08 Pa6ora ¢ Tekcramu o Teme "TeroBbie 1
SIBJICHUS"
PaGora ¢ TekcTamu 1o Teme

99 "DnexTpuueckue 3apsaabl. 3apsDKEHHBIE Tela 1
U UX B3auMojeicTaue"

100 PaGora ¢ Tekctamu o teme "llocTostHHBIN |
AJIEKTPUYECKUNA TOK"
Pa6ora ¢ Tekctamu 1o reme "MarHuTHbIE

101 1
ABJICHUS"

102 Pabora ¢ TekcTamu 1o Teme |
"JrekTpoMarHuTHas MHIyKIus"

OBUIEE KOJIMYECTBO YACOB I10 102 25

[NPOTPAMME




9 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3yYeHH
s

DJICKTPOHHBIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchI

Mexannueckoe ABUKeHUE. MaTepuanbHast
Touyka. CrrocoObI OIIMCaHUS
MEXAHUYECKOTO JIBIKEHUS

Cucrema orcuera. OTHOCUTEIIBHOCTD
MEXAaHUYCCKOT'O IBUKCHUA

BGKTOPHBIG BCJIMYMHBI, OIICpaluu C
BCKTOpaMHu, NPOCKINH BEKTOPOB

Panuyc-BekTop MaTepuaabHON TOUKH,
nepemMeleHre Ha MI0CKOCTH

PaBHOMEpHOE MPSAMOJIMHENHOE IBUKEHUE

Pemenue 3amau mo reme "PaBHOMepHOE
MPSIMOJIMHEMHOE ABUKEHHE"

HepaBHoMepHOE npssMOIMHENHOE
nBuxeHue. CpeaHsisi 1 MTHOBEHHas
CKOPOCTH TeJIa TP HEPABHOMEPHOM
JBUKCHUH

JlaGopartophas pabota "OnpeneneHue
CpeIHel CKOPOCTH CKOJIBKEHHs OpycKa
WIN JIBWKCHUS [IapHKa 110 HAKJIOHHOU
IUIOCKOCTH"

PaBHOYCKOpEHHOE IIPSIMOJIMHENHOE
JBHKEHUE. Y CKOPEHUE




10

CKopocTh paBHOYCKOPEHHOTO
MPSMOJIMHEWHOTO NBIOKEeHMs. ['paduk
CKOPOCTH

11

Pemenue 3amayd no teme "CKOpoCTh
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
nBIKeHUA"

12

[lepemenienue npu paBHOYCKOPEHHOM
IPSIMOJIMHEWNHOM JIBUYKEHUU

13

JlaGopartophas pabota "OnpeneneHue
YCKOPEHHs Tella IPU PaBHOYCKOPEHHOM
IBWKEHHUU 10 HAKJIOHHOM IIOCKOCTH"

14

Pemenwue 3anay no teme "IlepemenieHue
IIPU paBHOYCKOPEHHOM MPSIMOJIMHEHHOM
IBIOKEHUN"

15

JlaGopaTtopHas pabota "HccnenoBanue
3aBUCUMOCTH IIyTH OT BPEMEHHU IIPU
PaBHOYCKOPEHHOM JIBI>KEHUH 0€3
Ha4aJbHOWU CKOpOCTH"

16

['padmueckas nHTEpIpETALUS YCKOPEHMUS,
CKOpPOCTH, MIPOUJIEHHOTO MyTH U
nepeMenieHus s IPSIMOIMHEHHOTO
JIBUKCHUS

17

Pemenue 3anay no teme "I'papuueckas
WHTEPIPETALHs YCKOPEHHUs, CKOPOCTH,
MPOWIEHHOTO MyTH U TICPEMEIICHUS JITIsT
MPSMOJIMHEUHOTO JBUKEHUS "

18

Yckopenue cBo001HOTO NafeHus1. OTbBITHI
lanunes




Pemenue 3amad no teme "YckopeHue

19
cBoOOHOTO TTageHus"

20 JIB>keHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

21 Pemenue 3agau mo treme "JpukeHue tena,
OpOIIEHHOTO TI0J1 YTIIOM K TOPU30HTY"
JlaboparopHas pabota "HccnenoBanue

22 JBUKCHHSI TeJIa, OPOIICHHOTO O] YTJIOM K
TOPU30HTY"
Pemrenue 3amau mo teme "J[BrokeHue Mo

23 NEHCTBHEM YCKOPEHHUs CBOOOIHOTO
nageHus"

24 JIBr>KeHUE 10 OKPYKHOCTH

75 JIunelinas u yrioBasi CKOPOCTb, IIEPUOJ U
JacToTa

2% CKOpOCTh U YCKOPEHHUE NP ABUKEHUH TIO
OKPY>KHOCTH

7 Pemienne 3agau o teme " JIBr>KeHHE 110
OKpy>kHOCTH"
Ypok-koHpepennus "PacniosHaBaHue u

28 NPUOIMKEHHOE OMMMCAHKUE PA3IMUHBIX
BHU0B MCXaHUYECKOTO JBHKCHUS"
[ToaroToBKa K KOHTPOJIBHOU paboTE MO

29 TeMe "MexaHnuecKoe IBIKECHNE U
crocoObI ero onucanus"
KoHnTponbHas pabora 1o Teme

30 "MexaHn4ecKoe ABMKECHHE U CIIOCOOBI €T0

onucanug"




31

[Tepseorii 3akoH HeroTOHA. BekTop chitbl

Bropoii 3akon HeroToHa.

32 .
PaBHOelicTBYIOIIASA crta

33 Tperuii 3akoH Herorona. Cynepnosunus
in

34 Cuna ynpyrocrtu. 3akoH ['yka

15 Pemenue 3amau no teme "Cuna
yrpyroctu"
JlabopaTtopHas pabota "HccnenoBanue

16 3aBUCHUMOCTH CHJIBI YIPYTOCTH,
BO3HHKAIOIIEH B MPY>XKUHE, OT CTETICHU
nedopmaruu IpyKuHbI"

37 Cuna tpenus. Koadduunent tpenus

13 JlabopaTtopHas pabota "Ornpenenenue
KOX(PUITUEHTA TPEHHSI CKOJIBKECHUS "
JlaboparopHas pabota "HccnenoBanue

39 3aBUCUMOCTH CHJIbI TPEHHS CKOJIBKEHHSI OT
CHJIbl HOPMAJIBHOTO JIaBJIeHUs"

40 JIBuKeHHe Tel 10 OKPY>KHOCTH 0]
JIEMCTBUEM HECKOJIBKUX CHII

41 3akoH bepnyiun u noabEMHAas cujia Kpbljia
VYpok-koHpepennus "CoBpeMeHHbIE
JIeTaTeNIbHbBIC alllapaThl, Cya Ha

42 TIOJIBOJHBIX KPBUIbSIX, aHTUKPBHUIO Ha
CKOPOCTHBIX aBTOMOOWJISIX. JBIKEeHHE
M0€3/1a Ha MarHUTHOM Moymike"

43 Cuna TsKeCTH M 3aKOH BCEMHPHOTO




TATOTCHUA

JIBrKeHne Tea BOKPYT I'PaBUTALIMOHHOIO

4 ueHrtpa. [lepBast kocMu4eckasi CKOpOCTb

45 HesecomocTs u nieperpy3ku

46 PaBHOBECHE MaTepHaAIBHON TOYKH.
AOCOIOTHO TBEPIOE TEIIO

47 MowmeHT cunsl. [IpaBuino MOMEHTOB

43 VYpok-uccnenoanue "OnpeneneHue
LEHTPA TSHKECTH PA3JINYHBIX TN
Nmnynsc Tena. I3smMeHeHne uMinyisca.

49 HNmMnynec cunsl. YIIpyroe v Heynpyroe
B3aMMO/ICHCTBUE

50 3aKOHBI U3MEHEHUS U COXPAaHECHUS
UMITyJIbCa

51 PeaktuBHOE NBHXKEHUE
Pentenue 3amau mo teMe "3akoH

52 COXpaHEHUs UMITyJibca. PeakTuBHOE
nBIKeHNue"

53 Mexanudeckas paboTa 1 MOIITHOCTh

54 PaGora cunbl TsDKECTH, CUITBI YIPYTOCTH U
CHUJIBI TPEHUS
JlaGopartophas pabota "Onpeznenenue

55 paboThI CUIIBI TPEHUS IPU PABHOMEPHOM
JBUKEHUU TeJa MO TOPU30HTAIBHOMN
HOBEPXHOCTH"

56 CBs3b 5HEpruu U paboThl

57 JlaGopaTopHas pabora "OnpeneneHue




paboTHI CUIIBI YIIPYTOCTH IIPU MOIBEME

T'py3a C UCIIOJIB30BAHUEM HETIOABHUIKHOT'O U

[IOABMKHOTO OJIOKOB"

58

[ToTeHnManbHas SHEPTUs

59

Kunernueckas sneprus. Teopema o
KMHETUYECKOW SHEPrUuu

60

3aKOH U3MEHEHUS U COXPaHEHUs
MEXaHUYECKON IHEPrUuu

61

Pertennie 3aga4 mo reMe "3aKOHBI
W3MCHECHUS U COXpPaHEHHUST MEXaHUYECKON
sHeprumn"

62

[ToaroToBKa K KOHTPOJIBHOM paboTe MO
TeMme "B3anMoneiicTBrue TeNl. 3aKOHEI
coxpaHeHus"

63

KoHnTponbsHas pabora 1o Teme
"B3anmoencTBre TeI. 3aKOHBI
coxpaHeHus"

64

Koneodarensnoe nemxenne. OCHOBHBIE
XapaKTePUCTUKH KOJIEOaHWI: ITepHoJ,
4acTOTa, aMIUTATY1a

65

MareMaTnueckuil 1 NpyKUHHBINA
MmasTHUKY. JlabopaTopHast paboTta
"UccnenoBanue 3aBUCUMOCTH IEPUOIA

KOJIeOaHM rpy3a HA HUTH OT JUITMHBI HUTH"

0.5

66

JlaGoparophas pabota "HccnenoBanue
3aBUCHMOCTH Iepro/ia KoneOaHuil
NpPY>KUHHOTO MasiTHUKA OT Macchl rpy3a"

67

FapMOHI/I‘IeCKI/Ie KoJIeOaHMs




68

JlaGopaTopHas pabota "M3mepeHue
YCKOPEHHS CBOOOTHOTO TafeHus "

69

3aryxaromue Kosnebanus. BelHyX1eHHbIE
kosie0anus. Pesonanc

70

[IpeBpanienue 3HEpruu npu
KO0JIe0aTeIbHOM IBIDKEHUU

71

VYpok-uccnenosanue "IIposepka
HE3aBUCHMOCTH II€pHOJIa KoJIeOaHH
Ipy3a, IOJBELIEHHOTO K JIEHTE, OT MacChl

rpy3a"

72

MexaHnu4decKue BOJIHBI: MMPOAOJIbHBIC U
IIOIICPCUYHLIC

73

CBoiicTBa MEXaHMYECKUX BOJH. JlnrHa
BOJIHBI I CKOPOCTH €€ pacipoCTpaHeHus

74

Ypok-uccnenosanue "Habmronenue
uHTephepeHIMH U JUPPAKIMK BOJIH Ha
MOBEPXHOCTH BOJIbI"

75

VYpok-koHpepenuus "MexaHnndyeckue
BOJIHBI B TBEpAIOM Teine. CelicMuyeckue
BOJIHBI"

76

3Byk. PacnipocTpanenue u oTpaxkeHue
3ByKa

77

Pewenue 3amgau no reme "3Byk"

78

Ypok-uccienoBanue
"DKCIIEpUMEHTAIBHOE OIIPEIEIICHNAE
IPaHMI] YaCTOTHI CIBIIIMMBIX 3BYKOBBIX
Kosie6aHui"

79

FpOMKOCTB 3BYKa U BbICOTA TOHA.




AKyCTHYECKHI pE30HAHC.

VYpok-uccnenosanue "Habmronenue u

80 00BSCHEHHE aKyCTHYECKOTO pe30HaHca"
Wnodpassyk u yasrpa3Byk. Kondepenmus

81 "Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJOTHAX"

2 DIIEKTPOMArHuTHOE 1MOJIEe U
AJIEKTPOMATrHUTHBIE BOJIHBI

83 CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-koudepenmus "llkana
3JIEKTPOMArHUTHBIX BOJIH. Mcrionp3oBanme

84 3JIEKTPOMATrHUTHBIX BOJIH JIJIsi COTOBOM
cBs3u. Pagnonokanus. KocMuueckas ¢BsI3b
"

25 Pemenue 3aau Ha onpe/eneHne 9acTOThI
Y JUTUHBI 2JICKTPOMArHUTHOW BOJTHBI

26 DneKTpOMarHuTHas Ipupo/ia CBETa.
CkopocTh cBeTa

%7 BomnHoBEIE CBOIICTBaA CBETA:
uHTephepeHIus U TUGPaAKITIL

28 JlydeBast Mozienb CBETA U TEOMETPHUUECKAS
onTuka. MIcTOYHUKH cBEeTa

29 [IpssMonMHEHOE pacpoCcTpaHEHUE CBETA.
3atmenus CosHia v JIyHbl

90 3akoH oTpaxeHus cera. [lnockoe 3epkaio

91 [Toctpoenne n3odpaskeHui,

c(hOpMUPOBAHHBIX 3€PKATIOM




92

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOH IMPCIOMIICHUA
cBera. IlomHoe OTpa’X€HHUE CBCTA.

93

JlabopaTtopHas pabota "HccnenoBanue
3aBHCHMOCTH yTIJIa IPEJIOMJICHHS OT yIJia
NaJICHUSI CBETOBOTO JIyda Ha TPAHHUIIC
«BO3IyX-CTEKJIO»"

94

VYpok-uccnenopanue "AHaIN3 U
00BsICHEHHE ONTHYECKOI0 MUpaxka"

95

Ypok-koHpepennus "Micnons3oBaHue
MOJIHOTO BHYTPEHHETO OTPAXKECHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAS CBSI3h"

96

JIuH3a, X0 nyden B TUH3E

97

dopmyIia TOHKOH JTMH3bBI

98

JlabopaTtopHas pabora "Ornpenenenue
(OKYCHOTO pacCTOSTHHSI M OTITUYECKOM
CHJIBI COOMpArOIIEH JTNH3HI"

99

[Toy4enne n300pakeHHt ¢ TOMOIIHIO
cobuparoiel U pacCeuBaIOIIEH JTNH3

100

Ypok-koupepennus "IlpuHIU AeicTBUS
ONTUYECKUX MPUOOPOB (MUKPOCKOTI,
Teneckorl, ¢otoanmnapar)"

101

I'na3 kak onrtuyeckas cucrema.
bnu3opykocTh U JambHO30PKOCTh

102

Paznoxenue 6eoro cBera B CIIEKTP.
Onrwitel HetoTona. Cnoxxenue
CIIEKTpaJIbHBIX IBETOB. /[ucriepcus cBera

103

Ypoxk-npaktukym "Habmrogenue u
00BSICHEHHE OMBITOB MO PA3JI0KEHHIO




Oenoro cBeta B criekTp. [lomydenue 6enoro
1[BETa MPH CJIOKEHUU 1IBETOB"

104

OmnbiTel Pe3epdopaa u ruranerapuas
MoJieb aToMa

105

[Tocrynater bopa. Mozens aroma bopa.
Hcnyckanue 1 NOrjaoueHe cBeTa aTOMOM.

106

KBantsl. JIuneiyarele crieKTpsl

107

Ypok-nipaktukym "Habmronenne
CIUIOLLIHBIX U JUHEHYATBIX CIEKTPOB
W3JIyYEHHUS U UCITyCKaHus"

108

PannoaktuBHOCTE. ANb(ha-, 6eTa- u
raMma-mu3JydeHus

109

Crpoenue atomHOro spa. Hyknonnas
MO/JIEJIb aTOMHOT0 siipa

110

PagnoaxktuBHbie ipeBpatenus. M3otormsl

111

[lepuon nomypacnana

112

VYpok-koudepennus "JleiicTBue
pPaZMOaKTUBHBIX U3TYUYEHHUH HA KUBBIC
OpraHu3MBbl. 3alUTa OT PaJUOAKTUBHOIO
U3ITy4YeHUs"

113

SAnepHbie peakiyy. 3aKOHbI COXpPAHEHUS
3apsI0BOIO U MacCOBOT'O YHCET

114

DHeprus CBs3u aTOMHBIX sifiep. CBsi3b
MacChl M SHEPTUH

115

Pemenue 3amgau o reme "AnepHeie
peakuuu. JHeprus cBs3u"

116

Peakuuu cunTe3a U IEJICHUS SIIEP.




Nctounuku sHepruu CoJiHIa U 3BE311

117

VYpoxk-koudepennus "AnepHas
9HEPreTuKa. DKOJIOTUICCKUE MTPOOTEMBI
sAIepHOM dHEpreTukn"

118

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
teMe "KoneOaunus u BoaHbl. CBETOBEIE U
KBAHTOBBIE ABJICHUA"

119

Kontposbnas padota no teme "Konebanus
¥ BOJHBL. CBETOBBIC U KBAHTOBBIC
sIBJICHUSA"

120

Pemienue pacyeTHbIX IO TEMeE
"MexaHndeckoe IBHxeHue"

121

Pemenune pacueTHBIX M Ka4eCTBEHHBIX
3aza4 0o teme ""'B3anmonerictsue ten"

122

Pemenne pacueTHbIX M KaU€CTBEHHBIX
3a/1a4 1o TeMe "3aKOHbI COXpaHEHUS
SHEpPruu U UMIyJibca"

123

JlabopaTopHbie pabOTHI 110 TEME
"MexaHn4ecKoe aBrkeHue"

124

JlaGopatopHbie pabOTHI IO TEME
"B3aumopeiictBue ten"

125

JlaboparopHsie paboTsl 1o Teme "IIpocThie
MEXaHU3MBbI"

126

Pemenune pacyeTHBIX M Ka4eCTBEHHBIX
3a1a4 1o teme "TersoBsle nporecch”

127

Pemenune pacdyeTHBIX B Ka4eCTBEHHBIX
3aza4 o teme ""'Braxxaocts"




Pemenne pacdyeTHBIX M Ka4eCTBEHHBIX
128 3agad 1o teme "KII/ TemmoBbix 1
nsurarencit"

Pemenune pacueTHBIX M Ka4eCTBEHHBIX
129 3a7a4 10 TeMe ""3aKOHBI TOCTOSTHHOTO 1
TOKa"

130 Pemenne PACUCTHBIX U KaUCCTBCHHBIX
3ana4d no teme "KIIJl anexTpoycraHoBOK"

131 JlaGopatopHsble paboThI 1O TeMe "3aKOHbI

MOCTOSHHOTO TOKa"

JlaGopatopHsbie pabOTHI IO TEME

1 32 n n
CBeTOBBIC SIBJICHUS

133 Pabora ¢ Texctamu 1o TeMe ""3aKOHEI |
COXpaHEHUs1 B MEXaHUKe"

Pabora ¢ Texcramu o teme "Kosebanus u

134 | 1
BOJTHBI

135 PaGora ¢ Tekcramu o teme "CBeTOBBIE 1
sBiieHUd"

136 Pabora ¢ Tekcramu o Teme "KBanroBas u 1
sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 136 3 245







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

"

®dusuka, 7-9 kinacc / Kadapaun O. @., AkiimonepHoe o01iectBo "M3narenbcTBo

nn

[Ipocsemenne

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJIA

®dusuka. 7-9 knacc. Knura g yaurens - Kabapaun O.®., Kabapauna C..

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

http://window.edu.ru

https://resh.edu.ru

http://nrc.edu.ru/est/r2

http://www.ru.convert-me.com/ru

http://physics.nad.ru/physics.htm

http://www.elkin52.narod.ru

www.school-collection.edu.ru

www.planetashkol.ru

www.tulaschool.ru






