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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
yriay0nEHHOM YPOBHE OCHOBHOM 00pa3oBaTEeNbHON MPOTrpaMMbl, MPEICTABICHHBIX
B ®I'OC 00O, a Taxxke ¢ yuétoM (eaepaibHON pabodeit MporpaMMbl BOCITUTAHUS
u Konuenuuu npenonasanus yueoHoro npeamera «Ousmkay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMpaBlICHO Ha YIOBIETBOPEHHUE
MOBBIUICHHBIX 3alpOCOB O0YyYaromMXCs, CTpeMslmxcsi K Oonee riaybokomy
OCBOCHMIO (DM3MYECKMX 3HAHUH, M Ha (QPOPMUPOBAHUE ECTECTBEHHO-HAYUYHOU
IrpaMOTHOCTH  oOydawommxci. B mnporpaMvme 1o  (u3MKE  YUYUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOTo mpeamera B peanuzanuu tpedboanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeAMETHBIM pe3yJibTaTaM OOyueHUs], a TaKxkKe
MEXKIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[IporpamMma 1o (u3uKe ycTaHAaBIMBAET paclpeaesieHrue yueOHOro Marepraia
1o rojgam oOyueHus (1o Kjaccam), MpejylaraeT NPpUMEPHYIO MOCIeI0BaTENbHOCTb
U3y4YeHHUs] T€M, OCHOBAaHHYIO Ha JIOTUKE PAa3BUTUS MPEAMETHOIO COJEpKaHUS U
y4ETE BO3PACTHBIX OCOOCHHOCTEHM 00yJarONuXCsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUA METOJUYECKOM
MOMOIIM YYUTENIO B CO3/IaHUU paboueil porpaMMBbl 10 y4eOHOMY MPEIMETY.

®du3zrKa ABIAETCA CUCTEMOOOPA3YIOUIUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEJIMETOB, MOCKOJbKY (PU3NYECKHE 3aKOHBI JE€XAT B OCHOBE MPOLECCOB H
ABIICHUHM, W3y4aeMbIX XUMHUEH, Ouomorued, acTpoHoMueil u (usnUecKoin
reorpaguel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
npelocTaBiIsieT HaubOojee sCHble O00pa3lbl MPUMEHEHUsS Hay4YHOro MeToja
MO3HAHU, TO €CTh CII0C00A MOTYUYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa W3 THaBHBIX 3a7a4 (DU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOUT B (POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH TIPaMOTHOCTU H
MHTEpEca K HayKe y 00y4aromuxcsl.

N3yuenne Qusnku Ha yriayOJ€HHOM YpOBHE TMpEroiaraeT yBEPEHHOE
BJIQJICHUE CJIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKTepU3YIOIINMHU
€CTECTBEHHOHAYYHYI0 I'PaMOTHOCTb:

HAY4YHO OOBSICHATH SBJICHUS,

OLICHMBATh U TOHUMATh OCOOEHHOCTH HAy4YHOI'O UCCIEAOBAHUS;

WHTEPHPETUPOBATh JaHHBIE M HMCIOJb30BATh HAYYHBIE JOKA3aTEIbCTBA IS
IIOJIyYEHUS BBIBOJIOB.

Lenn wusyueHus ¢GU3MKK Ha YPOBHE OCHOBHOro o0I1Iero oOpa3oBaHUs
onpenenensl B KoHuenuuu mnpenojgaBanus ydeOHoro mnpeamera «®Pusnka» B
oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit @Denepannu, peanu3yrOIUX



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 u e€ posib B IO3HAHUM OKPYKAOUIEr0 MUPA.

@dusnka — Hayka O mnpupoje. fABieHuss mpupobl (IEMEHTHI COJAEpKaHUs,
BKJIIOYAIOIINE MEXKIPEeAMETHbIE CBsA3M). Duznueckue SBICHHS: MEXaHUYECKUE,
TEIUIOBBIE, DIIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

®uznyeckue BeaWYUHBL. Pa3mepHocTh. EnuHUIIBI (U3HYECKHX BEITUYMH.
N3mepenne (Qu3nyecKux BeIUYMH. OTanoHbl. Pusznueckue npudopsl. lLlena
nenenus. [lorpemnocts u3mepenuit. [IpaBuna 6e3omacHOro Tpyaa npu padore ¢
nabopaTopHbIM o0OopyaoBaHueM. MexayHaponHas cuctema eauHull. llepeBon
BHECHUCTEMHBIX €IMHUI B enuHuLbl CH.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH H3YyYalOT MOPUPOLY.
EcTecTBeHHO-HAYUYHBIM METOJl TMO3HAHUS: HAOIIOJIEHHE, MOCTAHOBKA HAYYHOTO
BONPOCA, BBIJIB)KEHUE TUIIOTE3, SIKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, 0ObICHEHHE
HaOrotaemoro siBienust. Onucanue PU3NUecKux SIBICHUM C MOMOIIBIO MOJACIICH.

Hemoncmpayuu.

Mexanuyeckue, TEIUIOBBIE, JJIEKTPUYECKHUE, MAarHUTHBIE, CBETOBBIC,
3BYKOBBIE SIBIICHHUSI.

dusnyeckue TPUOOPHI U Tpolieaypa MPSIMBIX HU3MEPEHHI aHaJIOTOBBIM U
(G POBHIM IPUOOPOM.

Jlabopamopnuie padbomot u onvimet.

Omnpenenenue UEHbI IeJICHUS MIKaIbl U3MEPUTETHLHOTO Tprbopa.

N3mepenue paccTostHUN.

N3mepenue momaan 1 o0béMa. MeTo 1 nmaneTku.

N3mepenue BpeMeHu.

N3mepenne 00bEMa KUIKOCTH U TBEPAOTO Tea.

Onpenenenue pasMepoB MajlbIX TeJl. MeTon psaoB.

[IpoBeneHne wuccaenoOBaHUsI IO MPOBEPKE THUIIOTE3bl: JalbHOCTh IOJETA
IapuKa, MymeHHOTO TOPU30HTAIBHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTyCKa.

Paznen 2. IlepBoHayasibHbIe CBEICHUS 0 CTPOEHNM BelllecTBA.

CtpoeHue BemecTBa: aTOMbl U MOJIEKYJbI, UX pa3Mepbl U MaccChbl. OIbITHI,
JIOKA3bIBAIOIINE JUCKPETHOE CTPOCHHE BEILIECTBA.

JIBrkenne 4actul] BemecTtBa. CBs3b CKOPOCTH JIBMDKEHUSI 4YacTHUIl C
temnepatypoii. bpoyHoBckoe npmwxenue. Juddysus. BzaumopeiicTBue yacTuil
BEIIECTBA: MPUTSHKEHUE U OTTATKUBAHHUE.

ArperatHble COCTOSIHMS BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEN U TBEPIBIX
(kpucramnnueckux) Tena. B3auMocCBsI3b 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

Pa3nea 6. TerioBbIe ABJICEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KUHETUYECKOH TEOPUH CTPOCHHUS
BemecTsa. Macca M pa3Mepbl aTOMOB M MoJieKyJd. ONBITHI, NOATBEPKAAIOLINE
OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPHH.



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

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanuueckoe ABumxkeHue. MarepuanbHas Touka. CrHocoObl ONHCAHMS
MEXaHUYECKOTO JBWXCHUS: TaOMWUYHBINA, rpadudeckuii, aHamutudeckuii. Cucrema
orcu€ta. OTHOCUTENBHOCTh MEXaHUYECKOTO ABUKEHHUS.

BekTopHble BEIMYMHBI, ONEPAIIMU C BEKTOPAaMU, MPOEKIIUU BeKkTopa. Pannyc-
BEKTOP MATEpHAIBHOW TOYKH, INEPEMENIEHNEe Ha IUIOCKOCTH. PaBHOMepHOe
MPSAMOJIMHEWHOE  JBH)KEHHE. HepaBHOMEpHOE MNPSAMOIMHEWHOE JIBUXKECHHE.
CpenHsast 1 MTHOBEHHAs CKOPOCTh TeJla PY HEPABHOMEPHOM JIBUKEHUU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJUHEWHOE JBUKEHHUE. Y CKOPEHHUE
cBoOOAHOTrO nageHus. OnbIThl ["anunes.

['padrueckas mHTEpHIpETaIlMs YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
NEepPEMEILEHHUS I IPSIMOJINHEUHOTO ABUKEHHUS.

JIBuxeHue Tena, OpoIeHHOro MO/l YIIOM K TOPU30HTY.

JIBMKEHME IO OKPYKHOCTH. JIMHENHHAs: CKOPOCTh, YIJIOBask CKOPOCTb, IEPUOLL
¥ 4acTOTa OOpalleHus Ipyu PaBHOMEPHOM JABUKEHUH IO OKPYX)HOCTH. CKOPOCThH U
YCKOPEHHUE MPU JIBUKEHUU IO OKPYKHOCTH.

Bekrop cuibl. PaBHOIEUCTBYIO1IAsA CUIIA.

IlepBsiii 3ak0H HproToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpuHIUI CYyNIEpHO3ULIMU CHIL.

Cuina ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuia TPEHUsS CKOJIbKEHUS, CHUjla
TpeHus oKos, Apyrue Bubl TpeHus. KospduuueHt tpenus.

JIBM>KEHHE TeN MO OKPY>KHOCTH IMOJT IEUCTBUEM HECKOJIBKUX CHIL.

3akoH bepnymnum um nogbémHas cuina Kpbuia. COBpEMEHHBIE JI€TAaTEIbHbIC
amnmapatbl, CyJa Ha TMOJABOJIHBIX KpBUIbSIX, AHTHUKPBUIO HAa CKOPOCTHBIX
aBToMOOUJIsX. /[BUKeHHe Mmoe31a Ha MarHUTHOM MOYLIKE.

Cuiia TSXKECTH M 3aKOH BCEMHUPHOTO TATOTEHUA. JIBUIKEHHE Tell BOKPYT
IrpaBUTAlMOHHOTO IIeHTpa (B ToM uwmcie IiaHeT Bokpyr Connua). IlepBas
KOCMHYECKasi CKOpocTb. HeBECOMOCTh U Meperpy3KH.

PaBHoBecue matepuanbHOl TOuku. AOCONIIOTHO TBEpAOE Teyio. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIVIEHHON OChIO BpauleHusi. MoMeHT cuiibl. L{eHTp TsxecTH.

NUmnynec Tema. M3meHenue wumimynbsca. Mmmynbc cuibel. Yhnpyroe u
HEYyNpyroe B3aUMOJACHCTBHE. 3aKOHbl H3MEHEHHMS M COXPAHEHHS HMITYJIbCa.
PeakTnBHOE IBMKECHHUE.

Mexannyeckass pabota W MOIIHOCTb. PaboTa CHJI TSXKECTH, YNPYToOCTH,
TpeHusi. CBs3b dHepruu u pabotsl. [loTeHIManbHas SHEPrus Tea, MOAHITOrO HaJl
NOBEPXHOCTBIO 3eMJu. [loTeHIIManbHas S3HEPTUS CKAaTOM NpyKUHbL. KuHeTnyeckas
sHeprus. TeopeMa O KMHETMYECKOW DHEPIHHM. 3aKOH M3MEHEHHS] U COXPAHECHUS
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

Nzydenue (pu3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO
Ha JOCTM)KEHHUE JIMYHOCTHBIX, METANIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbBIX
pe3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyuenus pu3MKu HA ypOBHE OCHOBHOTO 001IEero 00pa3oBaHus
y oOyuarorerocsi OyayT copMupoBaHbl CIEAYIONIME JIMYHOCTHBIE PE3yIbTaThl B
YacTH:

o I)nampuomuueckozo éocnumanus:

MPOSIBJICHUE MHTEpPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3HYecKoil HayKH;

IIEHHOCTHOE OTHOIIICHHUE K JTOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)epascoanckozo u Oyxo6HO-HPAGCHMEEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUHU OOIIECTBEHHO 3HAYMMBIX
U 9TUYECKUX NPOOJIEM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JIOCTHXKCHHIM
busuKy;

OCO3HAHUE BAXKHOCTH MOPAIbHO-ITUYECKUX NPUHIUIIOB B JEATEIbHOCTU
YYEHOrO;

e 3)acmemuueckozo 60CRUMAHUA:

BOCIIPUATHUE ICTETUUYECKUX KadyeCTB (PU3MUECKONM HAyKW: €€ TapMOHUYHOTO
MOCTPOCHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

* 4)uennocmu HaAyuHO20 NOZHAHUA:

OCO3HAHHWE IIEHHOCTU (PU3MYECKON HAyKH KaK MOIIHOTO HWHCTPYMEHTA
MO3HAHUS MHUpPA, OCHOBBI PAa3BUTHS TEXHOJOTHM, BaKHEHIIEH COCTaBISIONICH
KYJBTYPBI;

OpUEHTAaIUsl B JICATEJIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX
Npe/ICTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIBL;

pa3BUTHE HAY4YHOU JHOOO3HATELHOCTH, HHTEpPEca K HCCIEI0BATEIbLCKOM
NESATELHOCTH;

o 5)popmuposanun Kyaomypul 300p06bsa U IMOUUOHATLHO20 DJ1AONOTIYUUA:

OCO3HaHHWE IIEHHOCTH Oe3omacHoro oOpaza »KU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBuUil 0€30MacHOTO TIOBEJEHUSI Ha
TpPaHCIOPTE, HAa JOporax, C JJEKTPUUECKUM U TEIUIOBBIM OOOpYy/IOBaHUEM B
JIOMAITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTh HaBbIka pedJeKcud, MPU3HAHWE CBOEro IpaBa Ha
OIMOKY M TaKOTO e MpaBa y APYroro 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.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynbTaTe OocBOeHMs MporpaMMmbl MO (U3MKE HA YpPOBHE OCHOBHOTO
o01ero o6pazoBanus y o0ydaromierocs: OyayT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIOIINE TTO3HABATEIbHBIC YHUBEPCATbHBIC YICOHbBIE TCHCTBUS,
KOMMYHUKATHBHBIC  yHUBEPCAJIbHBIC  Y4eOHBIC  JCUCTBUS,  PETYJISTUBHBIC
YHUBEpCaIbHbIC YUeOHbIE TCUCTBUSI.

Ilo3naBaTeqbHbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiicTBUS
ba3oBble Jloruyeckue aeicreus:
BBISIBJIAT U XapaKTepU30BaThb CYILIECTBEHHbIE MNpPU3HAKH 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.

KoMMyHUKAaTHBHbIe YHUBeEpPCAJIbHbIE YUeOHbIe TelCTBHSI:

B XOJC OOCYXIEHHUsS YydeOHOrO Marepuaja, pe3yIbTaToB J1a0OpaTOPHBIX
paboT W TIPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIAeMOH TEMBI H
BBICKA3bIBaTh WJICW, HAIlCJICHHBIC Ha PEIICHWE 3a7aud MW TOJICp KaHHe
OJ1aro’Ke1aTeIbHOCTH OOIIEHUS;

COIIOCTaBJISATH CBOU CYXKJICHHS C CYXIACHUSAMHU JAPYTMX YYaCTHHKOB JHAIOTa,
oOHapyKUBaTh Pa3IMINE U CXOJCTBO TIO3UITHH;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX 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 Y4eOHbIE HeiCTBHUSA
Camoopranusanus:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOUUX IS
pereHns GU3NIeCKuX 3HAHUM;

OPUEHTHPOBAThCS B  PA3IUYHBIX  MOAXOAAX  MPUHITHS  PEIICHUM
(MHAMBUyATBbHOE, IPUHSATHE PEIICHUS B TPy, IPUHATHE PEIICHUN TPyNoi);

CaMOCTOSATEIILHO COCTABJIATh AJNTOPUTM peIIeHUs (PU3NYECKON 3a7aud WM
IJIaH HCCIEJOBaHUS C YYETOM HMMEIONIUXCS PEeCcypcoB W COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHUPOBATh MpeijlaraeMble BAPUAHTHI pEIICHUH;

nienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH UHTEJJIEKT:

JaBaTh A/ICKBATHYIO OIIEHKY CUTYallMH U MpeaiaraTh MJ1aH €€ U3MEHEHHS;

OOBSACHATh  MPUYMHBI  JOCTHXKEHUS  (HEHOCTH)KEHHUS)  pe3ysbTaToB
NeSATeTbHOCTH, 1aBaTh OLICHKY TPUOOPETEHHOMY OIBITY;

BHOCHUTh KOPPEKTHUBBI B JEATEIBHOCTh (B TOM YHUCJIE B XOJ BBIIIOJTHEHUSA
(GU3HYEeCKOro HCCIEOBaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
U3MEHMBIIMXCS CUTYallul, YCTAHOBJIEHHBIX OMHUOOK, BOZHUKIIMX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIN U YCIOBUSIM.

CTaBUTh CEOS1 HA MECTO JIPYroro 4eaoBeKa B XOJI€ CHOpa WU JUCKYCCUHU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBbI, HAMEPEHUS U JIOTHUKY APYIroro.

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

NPEAMETHBIE PE3YJIBTATBI

K xoHiry 00y4yeHus ¢ 7 kaacce ipeIMETHBIE Pe3yJIbTaThl HAa yTIyOJIEHHOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:



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 koHiy oOyudeHus ¢ 8 Kiacce npeaMETHbIE pPE3yJIbTaThl Ha YIIyOJEHHOM
YpOBHE JIOJKHBI OTpaXxaTh CPOPMUPOBAHHOCTh y 00YYarOIIMXCS YMEHUM:

UCII0JIb30BaTh MOHATHA (Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE
aTOMOB M MOJIEKYJI, arperaTHble€ COCTOSIHUS BEIIECTBA, KPUCTAIUIMYECKHUE H
amop(HbIE TeNa, HACBIIIEHHBII M HEHACBIIIEHHBIA Iap, CHOCOOBI M3MEHEHHUS
BHYTPEHHEW DJHEPIrUM, OJJIEMEHTApPHBIA DJIIEKTPUYECKUN 3apsl, IPOBOJIHUKH,
HOJIYIIPOBOAHUKH, AUDIEKTPUKH, ICTOYHUKH OCTOSTHHOTO TOKA, DJIEKTPUYECKOE U
MarHuTHOE TOJs, ONTHYECKass CUCTEMA) U CHUMBOJIMYECKHU S3bIK (U3HKU TPU
pelIeHny YYeOHbIX U IPAKTHUECKUX 3a/1a4;

YBEPEHHO pa3liMyaTh SIBJICHHS (TEIUIOBOE PACIIMPEHHE (CHKATHE), TEIIOBOE
PaBHOBECHUE, MOBEPXHOCTHOE HATSHKEHUE, CMAUYMBAHUE, KalWUISPHBIE SBJICHUS,
UCIIapeHue, KOHACHcAlUs, IUIaBICHHE, KPUCTAIU3ALMS, KUIEHUE, CIOCOObI
Terionepeaadn (TerIonpOBOAHOCTb, KOHBEKIINS, U3IyYEHHUE), TEIIOBbIE OTEPH,
ANEKTpHU3alUsl TEJ, B3aUMOJCHCTBHE 3apsioB, NEHUCTBUS SJIEKTPUYECKOTO TOKA,
KOPOTKOE 3aMbIKAHUE, B3aUMOJEHCTBUE MATHUTOB, ACHCTBUE MAarHUTHOIO TOJIS Ha
MPOBOJHUK C TOKOM) IO OINHCAHMIO HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SBICHHE;

pacmo3HaBaTh  MPOSIBIICHWE  W3YYEHHBIX  (PU3UYECKHX  SBJICHUA B
OKpy»XaromeM wmupe (B TOM uHcie (PU3NYECKHe SBICHUS B NPUPOJE:
MOBEPXHOCTHBIE M KalWJULSIPHBIE SIBIICHUS B TPUPOAE, KPUCTALIBI B HPHUPOJE,
uznyuyenue CoiHia, 3amep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa30oBaHHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTpUYECKHE SBJICHHUS B aTMocdepe, 3IIEKTPUUECTBO
KUBBIX OpPraHU3MOB, MarHUTHOE ToJie 3eMid, Aperd MoIocoB, pojib MAarHUTHOTO
noyis JUisl KU3HU Ha 3emjie, MOJSIPHOE CHUSHUE), NpPU OSTOM MEPEBOAUTH



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 koniy oOyueHust ¢ 9 kinacce npeaMeTHblE pe3yJbTaTbl Ha YIIyOJEHHOM
YpOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUarOIIMXCS YMEHUM:

UCMOJIb30BaTh NOHATHSA (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHUUYECKOTO
JBUKEHUSI, HEBECOMOCTh U NEPErpy3KH, LIEHTP TAKECTH, MEXAHUUYECKHE BOJIHBI,
3BYK, HMH(pPa3ByK U yIbTPa3ByK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTT€HOBCKOE
U3JyYeHHe, MIKaJa 3JIEKTPOMArHUTHBIX BOJIH, UCTOYHHUKHU CBETa, OJU30PYKOCTh U
JaIbHO30PKOCTh, CIIEKTPBl UCITyCKaHUS WM IOTJIOLIEHUs, aibda-, OeTa- U ramma-
U3IIy4YEeHHs], U30TOIbI, SIAEpHAs U TEPMOsACpHAs SHEPreTHKa) U CUMBOJIMYECKHUI
A3BIK (PU3UKHU TPU PElICHUH Y4eOHBIX U MPAaKTUYECKUX 3a/1a4;

YBEPEHHO  pa3iauyarh  sBJIEHHA (pPaBHOMEPHOE U  HEPABHOMEPHOE
OpSIMOJIMHENHOE JIBUJKEHUE, PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBUYKEHUE,
CBOOOJIHOE MaJEHUE TeJl, JBHKEHUE 10 OKPYKHOCTH, B3aUMOJECHCTBUE TeEI,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
KoyneOaTeJIbHOE  JIBWKEHHE (FapMOHMYECKHE, 3aTyXalollUe, BbIHYXICHHbIC
KoJIe0aHMsI), PE30HAHC, BOJHOBOE JABM)KEHHE (pacHpOCTPAaHEHUE UM OTpaKEHHE
3ByKa, uHTephepeHuuss U Audpakuus BOJIH), OIPSIMOJIUHEHHOE pacnpoCTpaHEeHHeE,
OTpaXEHUE M TMPEJIOMJICHUE CBETa, I[OJHOE BHYTPEHHEE OTpPaXEHUE CBETAa,
pa3jioxeHue Oenoro cBeTa B CIEKTP M CJIOKEHUE CIIEKTPalbHBIX IIBETOB,
€CTECTBEHHAsl  paJiMOaKTUBHOCTb, BO3HUKHOBEHHE JIMHEWYAaTOro  CIEKTpa
U3JIy4eHHs) TI0 ONHUCAHMIO HX XapaKTEpHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh  MPOSIBIIEHUE  M3YUYEHHBIX  (U3MUECKUX  SIBICHUH B
OKpY>KarIlleM MHpe (B TOM 4Hcie (pU3NYECKHE SIBJICHMS B MPUPOAE: NPUIUBBI U
OTNIUBBI, ABMKeHUE TIaHeT CONMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE KUBBIX
OpraHU3MOB, BOCHPHSITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHE, CEHCMHYECKHE
BOJIHBI, IIyHaMHU, 3X0, IIBETa TeJl, ONTUYECKUE SBJICHUS B MPUPOJE, ONOIOTHUYECKOE
JIeMCTBUE BUAMMOIO, YJIbTPapUOJIETOBOIO M PEHTICHOBCKOIO H3JIyYEHUH,
€CTECTBEHHBI pPAaJUOAaKTUBHBIA (POH, KOCMUYECKHE Jy4Yd, pPaJAHMOAKTUBHOE
U3JIy4EHHE NPUPOJHBIX MHUHEPAIOB JIEWCTBHE pPAJMOAKTUBHBIX H3JIyYEHH Ha
OpPraHH3M 4YeJIOBEKa), MPU 3TOM MEPEBOAUTh MPAKTHUECKYIO 3ajady B Y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOMCTBA (MPU3HAKK) (PU3HUECKUX SIBICHUM;

OMKCHIBATh HM3YUYEHHBIE CBOMCTBA Tell W (DPU3UUECKUE SIBICHUS, UCIOJIb3YS
busznyeckue BENWYMHBI (CPelHAS W MTHOBEHHass CKOPOCTh Teja IMpH



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 KJIACC
KoaunvecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie)
Ne i/t P Konrpoubnsie | IIpakTnyeckue (upp
NporpamMmsbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. ®usuka u eé posib B NO3HAHUU OKPY:KAKOIIEr0o MUpa
1.1 ®du3nKa — HayKa 0 MpUpoae 2 Bubmiorexa HOK
https://m.edsoo.ru/7f416194
1.2 OU3NIECKUE BEITUINHBI 4 3 bubnnorexa LIOK
https://m.edsoo0.1ru/7f416194
1.3 EcTtecTBeHHO-HAaYy4YHBIN METOJ MO3HAHUS 2 1 1 Bubmiorexa LIOK
https://m.edso0.1ru/7f416194
Hroro no pazneny 8
Pasnean 2. [lepBoHavaibHbIe CBeJAeHUS 0 CTPOCHHH BellleCTBA
2.1 Crtpoenue BeriecTBa 2 1 Bubmiorexa HOK
https://m.edso0.1ru/7f416194
29 JBUKeHUE U B3aUMOJICHCTBUE YaCTHIL 4 ) Bbubnunoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 1 Brbmiorexa [IOK
https://m.edsoo.1u/7f416194
Hroro no pazgeny 7
Pa3znea 3. /IBuskeHue U B3aUMOAECTBHE TeJl
3.1 MexaHudueckoe OBUKEHUE 10 2 Brbmmotexa LIOK

https://m.edsoo.ru/7f416194




bu6nuoreka [JOK

32 HNuepuus, macca, INIOTHOCTD 9
https://m.edsoo.ru/7f416194
3.3 Cuia. Buner cun 15 brbmotexa LIOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 34
Pa3nen 4. /laBjienue TBEPABIX TeJ, :KUAKOCTEH U ra3oB
41 Hasnenue. Ilepenaya nasnenus TBEPABIMU 5 Bubnnorexa [TOK
' TeJIaMHM, )KUJKOCTSIMM U Ta3aMH https://m.edsoo.ru/7f416194
4.2 JlaBieHue XUIKOCTH 6 Bubmiorexa [TOK
https://m.edsoo.ru/7f416194
4.3 ATMmocdepHoe aBiieHne 5 Bubmrorexa LHOK
https://m.edsoo.ru/7f416194
44 JleficTBrE XKUAKOCTH U ra3a Ha 12 Bub6mnoreka LIOK
' IIOIPYKEHHOE B HUX TEJO https://m.edsoo.ru/7f416194
Hroro no pazneny 28
Pa3pnen 5. PaGoTra u MOIIHOCTB. JHEprust
5.1 Pabora 1 MOIIHOCTE 6 brbmmotexa LIOK
https://m.edsoo0.ru/7f416194
52 IIpocTeie MEXaHU3MBI 8 Bubmzorexa LIOK
https://m.edsoo0.ru/7f416194
53 Mexanudeckas SHEpIrus 5 Buomaorexa [JOK
https://m.edsoo.ru/7f416194
Hroro no pazgeny 19
Pa3nes 6. [loBTopuTebHO-0000111a10 1M MOXYJIb
6.1 [ToBTOpHTENTEHO-0000IAOIINA MOTYJIb 6

bubmmoreka [{OK




https://m.edsoo.ru/7f416194

Wroro no pazneny

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

23




8 KUIACC

KosimuecTBo 4acoB JJIeKTPOHHbIE
No i/ HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
°n/m
IpPOrpaMMbl Beero KontposbHbie | IIpakTudecku | ofpasoBaTeibHble
padoThI ¢ padoThI pecypcenbl
Pa3nen 1. TeruioBble siBjieHUs
1.1 CrtpoeHune 1 CBOMCTBA BEIlECTBA 6 bubsmorexa LHOK
https://m.edsoo.ru/7f4181ce
1.2 TennoBbie MpoIecchl 33 2 6.5 Bubmaorexa LIOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 39
Pa3nen 2. DiekTpuyeckue 1 MAarHUTHbIE SIBJI€HUS
51 DNEeKTPUUYECKUE 3apsibl. 3apsHKEHHBIC Tella 9 1 Bu6nnoreka LIOK
. Y UX B3aUMOJIEHCTBHA https://m.edsoo.ru/7f4181ce
2.2 IToCTOSTHHBIN 2NEKTPUIECKUN TOK 31 1 10 Bubmaorexa ITOK
https://m.edsoo.ru/7f4181ce
23 MarHuTHbI€ SIBICHUS 11 4 Bubmorexa LIOK
https://m.edsoo.ru/7f4181ce
2.4 DeKTpOMarHuTHas MHAYKIHS 7 1 1 Brbmaoreka LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 58

Pa3ngea 3.

IToBTOpHTE/ILHO-00001IIAOIINIT MOLY./ T




bu6mmoreka [JOK

3.1 IToBTOpHTENEHO-0000IIAIOIINI MOLY b 5 https://m.edsoo.ru/7f4181ce
Hroro mmo pasacity 5
OBIIEE KOJIMYECTBO YACOB I10 102 225

I[TPOTPAMME




9 KUIIACC

Konn4yectBo 4yacos DJICKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Kontpoubnbie | IIpakTuyecku
NPOrpamMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI e padoThI
pecypcebl
Paznen 1. Mexannuyeckue siBJeHUs
L1 MexaHn4ecKoe ABUKEHUE U CIIOCOOBI €ro 30 ) 4 Bu6munorexa [{OK
. OIUCAHUS https://m.edsoo.ru/7f416194
. bubmmoreka [JOK
1.2 BzaumoneiictBue Ten 18 4
A https://m.edsoo.ru/7f416194
bu6nuoreka [JOK
1.3 3aKOHBI COXpaHe 15 1 2
Hbl COXpatCHHA https://m.edsoo.ru/7f416194
Hroro no pazgeny 63
Pazgea 2. Mexannuyeckue KojJe0aHUs U BOJTHBI
2.1 Mexanndeckue KojaeOaHus 8 3.5 Bubmiorexa ITOK
https://m.edsoo.ru/7f416194
2.2 MexaHuueckue BOJIHBL. 3BYK 10 3 Brbmrorexa HOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 18

Paznen 3. 3HCKTp0MaFHHTHOC I10JIC€ U 3JICKTPOMATrHUTHBLIEC BOJ/IHBI

31 DIEeKTPOMArHUTHOE TMOJIe U 6 Bub6mmoreka LIOK
' 3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f416194
Hroro no pazgeny 6

Pa3znen 4. CBeToBbIe IBJIEHUS




bu6nuoreka [JOK

4.1 3 8
AKOTB! pACTPOCTPAHCHILT CBETa https://m.edsoo.ru/7f416194
bu6nmoreka [IOK
4.2 J 0 6
HHSBLIT OTTHACCIAC NPHOOPRT https://m.edsoo.ru/7f416194
4.3 Paznoxenue 6eoro cBeta B CIEKTP 2 Bubmiorexa LHOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 16
Pa3nen 5. KBanToBbBIC SIBJICHUSA
but6mmoreka [{OK
5.1 41 4
CIIyCKaHHE U TOTJIONIEHHE CBETa aTOMOM https://m.edsoo.r/7f416194
bubmmoreka [{OK
5.2 Crpoenune aTOMHOIO a 5
TPOCHHE GTOMHOTO AP https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 A 7
/ICPHBIC Peartiny https://m.edsoo.ru/7f416194
Hroro no paszneny 16
Pa3nes 6. IloBTopuTe1bHO-0000111a101MIT MOLYJIb
6.1 Mexanuyeckue sSBiIeHHs (TOBTOPUTEIBHO- 6 Bubmmorexa [L{OK
' 0000 MOTYJIb) https://m.edsoo.ru/7f416194
62 TemumoBsIe sBIICHUS (TOBTOPUTEIILHO- 3 Bubmnoreka LIOK
' 0000IIAFOIIMI MOTYJIb) https://m.edsoo.ru/7f416194
63 DNEKTPOMArHUTHBIC SIBIICHUS 3 Bubmmoreka LIOK
' (MOBTOPHUTETHHO-0000ITAOIINNA MOIYJITH) https://m.edsoo.ru/7f416194
6.4 CaeToBbI€ ABJICHUS (IIOBTOPUTEIILHO- | Bu6mmorexa [IOK
' 0000IIAKOIIHI MOJTYJIb) https://m.edsoo.ru/7f416194
6.5 [ToBTOpHTENTEHO-0000IIAFOIIIHI MOTYJTh 4 Bubmorexa ITOK

https://m.edsoo.ru/7f416194




Hroro no pazneny

17

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

136

26.5







IHOYPOYHOE IIJTIAHUPOBAHHUE

7 KJIACC
KosmnuectBo 4acos JJIeKTPOHHBIE
Hdara nu(ppoBbIe
Ne n/m Tema ypoka KoHnTposbHbI IIpakTu4yeckue
Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
e padoThblI padoThI
pecypchl
1 ®usuka — HayKa 0 IpUpPOJIE. 1 Bbu6mmoreka LIOK
SIBneHus npupobl https://m.edsoo.ru/7f416194
2 DuU3nYECKUE SBICHUS 1 Bubmiorexa IJOK
https://m.edsoo.ru/7f416194
®u3nuecKre BeIUUYHUHBI.
3 Pa3zmepHocTh. @Usnueckue 1 Bu6nmoreka [TOK
npubopsl. [lorpenHocTu npu https://m.edsoo.ru/7f416194
MPSIMBIX U3MEPEHUSIX
Ypok-uccnenosanue "M3mepenue b 1OK
4 JMHEUHBIX pa3MEPOB TE U 1 1 HOIoTeKa
P P | https://m.edsoo.ru/7f416194
MIPOMEKYTKOB BPEMEHHU
5 JlabopartopHas padota "M3mepenue 1 1 Bub6imoreka LIOK
00BbEMa KUIKOCTH U TBEPAOTO Tema" https://m.edsoo.ru/7f416194
JlabopaTtopHas pabota
6 "OnpeneseHre pa3MepoB MajIbIX 1 1 Bubmzorexa HOK
| https://m.edsoo.ru/7f416194
ten. Meron psiaoB
7 CraprToBasi KOHTpPOJIbHas padora 1 1 brbmiorexa LIOK
https://m.edsoo.ru/7f416194
8 MeTo/1bl HayYHOTO TTO3HAHUS. | 1 Bu6moreka [TOK
Onucanue PU3NYECKUX SBJICHUM C https://m.edsoo.ru/7f416194
MTOMONIBIO MOZIEJICH Y POK-




uccnenoBanue "[IpoBepka
TUIOTE3bI: 1aJbHOCTh MONETA
H1apuka, mymeHHOro
TOPU30HTANILHO, TEM OO0JIbIIIE, YeEM
OosbliIe BhICOTA ITycKa"

Ctpoenue BemiecTBa. OMbITHI,

bubmnoreka [IOK

9 OKa3bIBAOIINE TUCKPETHOE
A HiHe MCKp https://m.edsoo.ru/7f416194
CTPOEHHUE BEILIECTBA
JlaGopaTtopHas pabota "Ornenka EuG LIOK

10 HaMeTpa aToMa METOJ0M PSI0B (C HDJIHOTCKA
8 P M P Iu[ " ( https://m.edsoo.ru/7f416194
UCIoJIb30BaHueM (pororpadmii)

Ypok-uccnenosanue "HaGmronenue

11 TCIIJIOBOT'O paCHIMPEHUA Ia30B. Buoauorekxa I_[OK
OMBITHI 110 OOHAPYKEHUIO TCHUCTBUS https://m.edsoo.ru/7f416194
CHJI MOJIEKYJISIPHOTO IPUTSKEHUS"

12 JIBr>kKeHHe 4acTHuIl BEIIeCTBa. bubmuorexa [JOK
Huddyzus. BpoyHOBCKOE ABHKEHHE https://m.edsoo.ru/7f416194
Ypok-uccienoBanue "Habmronenue

13 U 00BsICHEHHE OPOYHOBCKOTO Bubmuorexa HOK

" https://m.edsoo.ru/7f416194
nBkeHus u auddyzuu

14 B3anMopeiicTBre yacTHI] BEIIECTBA! Bu6mmrorexa [{OK
MIPUTSIKEHUE U OTTATKUBAHUE https://m.edsoo.ru/7f416194
ArperatHble COCTOSIHUS BEIIECTBA. 5 OK

bubmuoteka 1]
15 Oco0eHHOCTH arperaTHbIxX
. p https://m.edsoo.ru/7f416194
COCTOSTHUI BOJTbI

16 Mexanunueckoe npuxenue. [1yTh, Bbubnmorexa LIOK
TPAEKTOPHSI, IIEPEMENICHUE https://m.edsoo.ru/7f416194

17 PaBHOMEpHOE 1 HEpAaBHOMEPHOE Bu6moreka IIOK




JABHMIXXCHUC. CKOpOCTB

https://m.edsoo.ru/7f416194

HaxoxaeHue ckopocTH, IyTH U

bu6nmorexa [JOK

18 BpemenH Hva PaBHOMEDHOM https://m.edsoo.ru/7f416194
IPSAMOJIVMHEWHOM JIBUKEHUU
JlabopaTtopHas pabota G oK

19 "Onpezeiene ckopoct . httI;s;;drz.T:é(siEruﬁMlél%
PaBHOMEPHOTO JIBUKEHUS

20 I'paduku npsMoTMHEHHOTO Bubmmoreka LIOK
PaBHOMEPHOI'O JIBUKCHUS https://m.edsoo.ru/7f416194

21 Pemenne 3anau no reme "Pacuer Bu6mmorexa [{OK
cpenHei ckopocT" https://m.edsoo.ru/7f416194
JlaGopaTopHas pabota

2 "Onpenenenne cpeaHel CKOpOCTH Bu6nmoreka [{OK
CKOJIb>KEHUS OpycKa WU IapuKa Mo https://m.edsoo.ru/7f416194
HAKJIOHHOM m1ocKocTH"
OTHOCUTENBHOCTD IBUYKEHUSI.

23| Coomeme cropocreii npi igefm ool 7416194
napasuieIbHOM JBUKEHUU
[omyuenue u ananu3 rpadukoB

24 3aBUCUMOCTH IIyTU U CKOPOCTH h]tst ﬁf;;lr;)fé(sigrouﬁMlél%
JBUKEHUSI OT BPEMEHU
Pemenwne rpaduueckux 3amaad mo

25 teme "MexaHnuka. PaBHoMepHOE Bubmzorexa HOK
N T — https://m.edsoo.ru/7f416194

26 SIBnenue nHepuUU. 3aKOH UHEPLUU hﬁﬁgﬁﬁgﬁiggﬁf4m194

27 B3anMozeincTBue e Kak puynHa Bu6mmoreka [IOK

N3MCHCHHA CKOPOCTH. Macca tena

https://m.edsoo.ru/7f416194




KaK MEpa HHCPTHOCTH TCJIa IpU
MOCTYNATCJIIbHOM ABHXKCHUUA

Ypok-uccnenosanue "CpaBHeHHE

bu6nunoreka [JOK

28
Macc II0 B3aUMOJEeHUCTBUIO Ten" https://m.edsoo.ru/7f416194

bu6mmoreka [{OK

29 IImoTHOCTH BellecTBa

B https://m.edsoo.ru/7f416194
JlaGoparopHas paboTa s [OK
30 "OnpeneneHre MIOTHOCTH TBEPAOro MOHOTCKA
I')' 4 P https://m.edsoo.ru/7f416194
Tena

31 Pewenue 3ampau no reme "Macca Bu6mmoreka [IOK
tena. IInoTHOCTE BeecTBa" https://m.edsoo.ru/7f416194

1 Cwmecu u ciiabl. [loBepxHOCTHAs U Bu6mmrorexa [{OK
JINHENHAS MIOTHOCTD https://m.edsoo.ru/7f416194
[ToaroToBKa K KOHTPOIBHOM paboTe
o TeMe "duzuka — Hayka o i LOK

33 npupoae. IlepBonavaabHbIe HOIAOTCKA

PHpOA p https://m.edsoo.ru/7f416194
CBeZIeHHsI 00 aTOMHO-MOJIEKYJISIPHOM
CTpoeHuU BenecTBa. Mexanuka"
KonTponbhas pabota no teme
"®dusznka — HayKa 0 IpPUPO/IE.
34 [TepBoHavasbHBIC CBEICHUS 00 bubmorexa LIOK
https://m.edsoo.ru/7f416194
ATOMHO-MOJICKYJISIPHOM CTPOCHHUH
BemecTBa. MexaHuka"

35 Cuna. SBnenne tarorenus. Cumna Bu6mrorexa [L{OK
TSDKECTHU https://m.edsoo.ru/7f416194
Nzobpaxenue cun. Pemenue 3anau

36 no teme "OrnpezeneHne CUibl Bubmzorexa HOK

TsoKeCTH"

https://m.edsoo.ru/7f416194




bu6nmnoreka [JOK

37 Cuna ynpyroctu. 3akoH ['yka
ypy Y https://m.edsoo.ru/7f416194
13 Bec tena. 3mepenue cui. bubmmorexa [JOK
JnHamomeTp https://m.edsoo.ru/7f416194
VYpok-uccienosanue "Habmonenue Bt LOK
39 M3MEHEHUS CKOPOCTHU NP HoJmotTeka
SAIMOLCHE P " P https://m.edsoo.ru/7f416194
B3aMMOJCHCTBUU TEI
40 Pemenue 3agau mo reme "Cuia Bu6mmrorexa [L{OK
ynpyroctu. Bec tena” https://m.edsoo.ru/7f416194
JlaGopartophas pabota "OnbITHI,
41 ACMOHCTPpUPYIOIIUC 3aBUCUMOCTD Buoauorekxa I_[OK
pacTskenus (aedopmaryn) https://m.edsoo.ru/7f416194
HPYKUHBI OT IPUIIOKEHHOU CHIIb"
42 Cuna TpeHus bu6mmorexa [JOK
https://m.edsoo.ru/7f416194
43 Cnoxxenue cui. PaBHonecTBYOMIAs Bu6mmorexa [{OK
CHIIa https://m.edsoo.ru/7f416194
44 Pemenue 3agau no teme "CnoxeHue Bu6mmorexa [{OK
cuin. PaBHoaeiicTByromias cuna" https://m.edsoo.ru/7f416194
Pemenue 3agau no reme
45 "Bzaumonenctaue tei1. CHiIbI B brbmiorexa [IOK
" https://m.edsoo.ru/7f416194
MEXaHUKe
Pemienue 3amau no teme "Cuiia
TpeHus". YpOK-UCCIEA0BaHUE 110
46 teme "HccnenoBanue 3aBUCUMOCTH Bubmzorexa HOK
https://m.edsoo.ru/7f416194
CHJIBI TPEHHS OT TIJIOIIA TN
COTMPUKOCHOBEHUS"
47 JlaGopartopnas padota "OnbITHI,

bubmmoreka [[OK




JEMOHCTPUPYIOIINE 3aBUCUMOCTh
CHWJIBI TPEHUS CKOJIBKEHUS OT CHIIbI
JaBJICHUS U XapakTepa
COIPUKACAIOIINXCS TOBEpXHOCTEM"

https://m.edsoo.ru/7f416194

Pemenue 3a1a4 mo reme

. bu6nuoreka [JOK
48 "BzaumonericrBue Teia. Cuisl B
H” https://m.edsoo.ru/7f416194
MEXaHHKE
49 Kontposnbhas paboTa no teme Bu6mmnorexa [L{OK
"Bzaumonenctaue tea" https://m.edsoo.ru/7f416194
N bu6mmoreka [IOK
50 aBJICHUE TBEPIBIX TEI
A PA https://m.edsoo.ru/7f416194
Ypok-3kcniepumenT "CrnocoOsl i [IOK
51 OTIpe/ICIICHUS JIaBJICHUS TBEPJIOTO HOJIoTeKa
bed 8 PA https://m.edso0.ru/7f416194
Tena
57 VYpok-uccnenoBanue "3aBUCUMOCTb Bu6mmrorexa [{OK
JIaBJIEHUs ra3a oT TemiepaTypsl” https://m.edsoo.ru/7f416194
53 JlaBleHHE )KUAKOCTEM U ra3oB. Bu6mmoreka [IOK
3akon Ilackans https://m.edsoo.ru/7f416194
N bubmuorexa [JOK
54 ITHeBMaTuyeckue ycTpoicTa
yerp https://m.edsoo.ru/7f416194
55 3aBUCUMOCTH JAaBJICHUS KUIKOCTH Bu6mmrorexa [{OK
OT TTyOUHBI https://m.edsoo.ru/7f416194
. bu6mmoreka [{OK
56 I'mapocrarudeckuii mapagoKc
AP paz https://m.edsoo.ru/7f416194
57 ypOK-HpOCKT "I/I3yquHe BI/I6HI/IOTeKa ]_[OK
coO0MIaoMXCs COCyI0B" https://m.edsoo.ru/7f416194
58 Ypok-KoHpepeHuus Bu6mmorexa LIOK

"T'uapaBnuyeckre MEXaHU3MBbI"

https://m.edsoo.ru/7f416194




Hcnonp3oBaHue BHICOKUX JAaBICHUI

bu6mmoreka [{OK

59
B COBPEMEHHBIX TEXHOJIOTHSIX https://m.edsoo.ru/7f416194
60 Pemenue 3agau o treme "JlaBineHue Bu6mrorexa [L{OK
Kuakocta" https://m.edsoo.ru/7f416194
61 ATtMocdepa 3emiTu ¥ IPUIHHBI €€ Bu6mrorexa [L{OK
CyLIECTBOBAHUS https://m.edsoo.ru/7f416194
2 VYpok-uccnenosanue "[IposiBiaenue Bu6mmoreka [IOK
neicTBHsI aTMOC(HEPHOTO AaBiieHUs" https://m.edsoo.ru/7f416194
63 N3mepenue atmochepHoro bu6mmoreka [JOK
napieHus. OnsiT Toppuueniu https://m.edsoo.ru/7f416194
3aBUCUMOCTh aTMOC(HEPHOTO
64 JIABJICHUS OT BBICOTHI HaJl YPOBHEM Bu6mmorexa [{OK
Mopsi. [IpuGops! A u3MepeHus https://m.edsoo.ru/7f416194
aTMoc(hepHOro JaBICHHUS
65 bapometp-anepouna. AtmochepHoe Bu6nmoreka [{OK
JIaBJICHHE HA PA3JINYHBIX BBICOTaX https://m.edsoo.ru/7f416194
66 BBITaHKI/IBaIOH_[aﬂ cuia. 3aKoH Buoauorexa I_[OK
Apxumena https://m.edsoo.ru/7f416194
67 Pemenue 3agad mo teme "3akoH Bu6mmnorexa L{OK
Apxumena" https://m.edsoo.ru/7f416194
VYpok-uccnenopanue
63 "DKcTepuMEHTAIEHOE OOHApYKEHUE Bu6moreka [TOK
NENCTBUS )KUJIKOCTH U ra3a Ha https://m.edsoo.ru/7f416194
HOTPYKEHHOE B HUX Teso"
JlaboparopHas paboTa
69 "OnpenesieHUe BbITATKUBAIOIIEH Bu6mmorexa [{OK

CHUJIbI, IEVCTBYIOILEH Ha TENO,
MOTPY>KEHHOE B KUIKOCTh"

https://m.edsoo.ru/7f416194




bu6nmnoreka [JOK

70 [InaBanue ten
https://m.edsoo.ru/7f416194
JlabGopaTopHas pabota
"UccnenoBanue 3aBUCUMOCTH Beca
7! Tena B 8O O 0rena hepsdmedon.u/7ie16198
://m. .ru
MOTPYKEHHOHN B )KHJIKOCTh YaCTH
Tena"
bu6mmoreka [{OK
72 Boznyxormnasanue. [inaBanue cy1oB
i ya https://m.edsoo.ru/7f416194
7 Pemenue 3agau no reme "3akoH Bu6nmoreka [{OK
Apxumena. Y cinoBus 1iaBaHus Ten' https://m.edsoo.ru/7f416194
Pemenue 3agau o teme "JlecTBue BuiG LOK
74 JKHJIKOCTH Y Ta3a Ha TIOTPY>KEHHOE B HoJmotTeKa
A | py https://m.edsoo.ru/7f416194
HUX TEJIO
Ypok-npoekt "KoHcTpynpoBaHue
7 ApEOMETPa HIIH oA 1 h]tstﬁgjlr?:;sig 8%f416194
OTIpeJIeIICHUE TPy30MOAbEMHOCTH" B ]
[ToaroroBka Kk KOHTPOJILHOU paboTe Bt LOK
76 1o Teme " JlaBleHNe TBEPABIX TEIL, MOJIMOTCKA
)KHHKOCTeg . PA https://m.edso0.ru/7f416194
KoHnTponbHas pabora 1o Teme G LIOK
77 "JlaBJIeHUE TBEPABIX TCI, MOJIMOTCKA
A o bA " https://m.edsoo.ru/7f416194
JKUJKOCTEH U Ta30B
bu6mmoreka [JOK
78 Mexanundeckas pabora
P https://m.edsoo.ru/7f416194
bubmuoreka [JOK
79 MoIHOCTh
- https://m.edsoo.ru/7f416194
80 Pemenue 3agau Ha onpeneneHue

bu6mmoreka [{JOK




pa6OTBI 1 MOIIHOCTH

https://m.edsoo.ru/7f416194

81 PaboTa cuitbl TSKECTH U CHITBI Bubanoreka LIOK
TPEHHUS https://m.edsoo.ru/7f416194
%) Pemenwue 3amau o Teme "Pabora Bu6mmrorexa [L{OK
CHUJIBI TSDKECTHU M CUJIbI TpEeHUs" https://m.edsoo.ru/7f416194
VYpok-uccnenosanue "Pacuér _ LOK
83 MOIITHOCTH, pa3BUBAEMOM IIpU MoImoTeKa
B . p | p https://m.edsoo.ru/7f416194
NOJIbEME T10 JIECTHULIE
84 [IpocTeie MexaHU3MBI Bubmiorexa LJOK
https://m.edsoo.ru/7f416194
85 MowmeHnT cuinsl. [IpaBuino MOMEHTOB Brbmiorexa IJOK
https://m.edsoo.ru/7f416194
JlaboparopHas pabota "H3yueHue
86 IpaBuiia pblyara Jjs MOJBUKHOTO U Bubmuorexa HOK
. https://m.edsoo.ru/7f416194
HETIOJIBUKHOTO OJIOKOB
bubmuoreka [{OK
87 "3os0TO€E NMpaBUIIO" MEXaHUKHU
P https://m.edsoo.ru/7f416194
VYpok-npoekt "IIpoextupoBanue
88 MOJIUCIIACTOB C 3a/IaHHBIMU Brubmiorexa IJOK
" https://m.edsoo.ru/7f416194
napaMeTpamu
VYpok-konpepenuus "IIpocteie
89 MEXaHU3MBbI B OBITY, TEXHHUKE, Brbmiorexa IJOK
| https://m.edsoo.ru/7f416194
JKUBBIX OPTaHU3MaX
90 KoaddutnmenT nonesnoro neicTBust Bu6mmorexa [{OK
MPOCTBIX MEXAHU3MOB https://m.edsoo.ru/7f416194
JlaGoparopHas paboTa
91 "Onpenenenne KII/] noaBuxHoro u brbmiorexa [IOK

HEIOABUXXHOI0 0JI0KOB"

https://m.edsoo.ru/7f416194




Mexanuueckas OHCPI'Us.

bu6mmoreka [{OK

92 KuneTnueckas u nmoreHuaIbHast
H https://m.edsoo.ru/7f416194
SHEpPTrus
93 3aKOH COXpaHEHHUsI MEXaHUYECKOM Bu6nmoreka [{OK
JHEpPruu https://m.edsoo.ru/7f416194
YPOK-3KCIIEPUMEHT
"DKcrnepuMEeHTAIbHOE OIpEIeIeHNE
o4 W3MEHCHHS KHHETHYECKON 1 bubmuoreka [{OK
MOTEHIIMAIIbHOW SHEPTUH NPH https://m.edsoo.ru/7f416194
CKaThIBAaHWM TEJIa 110 HAaKJIOHHOM
IJIOCKOCTH"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
95 1o Teme "PaboTa ¥ MOIITHOCT. Bubmiorexa HOK
" https://m.edsoo.ru/7f416194
OHeprus
96 Kontpoinbnas paboTa no teme Bu6mmnorexa L{OK
"PaboTta u MOITHOCTh. DHeprus" https://m.edsoo.ru/7f416194
97 PaGora ¢ Texctamu 1o Teme Bub6mnoreka LIOK
"MexaHU4ecKoe aBIKeHue" https://m.edsoo.ru/7f416194
08 PaGora ¢ Texctamu 1o Teme Bub6mnoreka LIOK
"Ctpoenue BemiecTBa" https://m.edsoo.ru/7f416194
99 Pabota c rekctamu o Teme "Cuiib Bu6mmrorexa [L{OK
B npupoze" https://m.edsoo.ru/7f416194
Pabora ¢ Tekctamu 1o Teme G [IOK
100 "JlaBeHUE TBEPABIX TCI, MOJIHOTCKA
A . P " https://m.edsoo.ru/7f416194
JKHIKOCTEH 1 ra3oB
101 Pabota ¢ TekcTaMu 110 TeMe Bubmmoreka LIOK
"Oneprus" https://m.edsoo.ru/7f416194
102 PaGora ¢ Tekctamu o Teme

bu6mmoreka [JOK




"[IpocThie MexaHU3MBbI"

https://m.edsoo.ru/7f416194

OBUIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

23




8 KUIACC

KoanuyectBo 4yacos DJIEKTPOHHBIE
Jlara
undposbie
Neni/m | Tema ypoka KoutpoabHbl IIpakTHyeckune | H3YUEHH
Bcero o0pa3oBaTte/ibHbIE
e padoThI padoTsbI b
pecypcbl
OCHOBHBIE TIOJIOKCHUS
. bubmnorexa LIOK
1 MOJIEKYJIIPHO-KMHETHYECKON TCOPHH 1
yp p https://m.edsoo.ru/7f4181ce
U UX OIBITHBIC MOATBEPKICHUS
bubmnorexa LIOK
2 Macca u pa3Mep aTOMOB U MOJICKYJI 1
P P y https://m.edsoo.ru/7f4181ce
3 Mopenu TBEpAOTro, )KUJIKOTO U | Bu6nmorexa LIOK
ra3000pa3HOTr0 COCTOSIHUH BEIIEeCTBA https://m.edsoo.ru/7f4181ce
Ypok-koHbepeHIHs
4 "Kpucrammmaeckue u amopQHbIe | Bu6nmorexa [IOK
tena. ['paden. [lonyyenue https://m.edsoo.ru/7f4181ce
HMCKYCCTBEHHBIX aJiIMa30B"
5 CMmaumnBaHue 1 KalmUJIIAPHOCTD. 1 BI/I6JII/IOTeKa L[OK
[ToBepXHOCTHOE HATSIKEHHUE https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
6 TemnnoBoe pacuimpeHue u coxaTue 1
p P https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
7 BxoaHasi KOHTpoJIbHAs padoTa 1 1
. P p https://m.edsoo.ru/7f4181ce
2 TemmoBoe nBmxeHue. Temneparypa | bubnmorexa [IOK
TemnepaTypHBbIE IIKaJIbI https://m.edsoo.ru/7f4181ce
9 BHyTpeHHsIs SHEPTHUS U CIIOCOOBI €€ | bubnmorexa [IOK
W3MEHCHUS https://m.edsoo.ru/7f4181ce
10 Bupel reruionepenaun 1 bu6nunoreka LIOK




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

VYpoxk-koHpepenuus "Mcnonb3oBanue
TEIUIOBBIX CBOMCTB BEIIECTB U

bubmuoreka [JOK

11
MaTEpUAJIOB B LIENAX https://m.edsoo.ru/7f4181ce
sHeprocoepekeHus"

12 KonuuectBo Teminotsl. Y nenpHas Bu6mmorexa [IOK
TEINIOEMKOCTh https://m.edsoo.ru/7f4181ce
Ypoxk-uccnenosanue "l[IpoBepka
TUIIOTE3bl TUHEMHOM 3aBUCUMOCTH . LOK

13 JINHBI CTOJIOMKA JKHIKOCTH B HOIIHOTCKA
a . g https://m.edsoo.ru/7f4181ce
TEPMOMETPUUECKOI TpyOKe OT
TeMmnepaTrypbl"

VYpaBHeHue TeroBoro 6anaHca.

14 TennooOMeH U TEIIOBOE Bu6mmoreka LIOK
paBHOBecHe. 3akoH HproToHa— https://m.edsoo.ru/7f4181ce
Puxmana
JlaGopaTtopHnast pabota

15 "UccnenoBanue sBICHUS Bu6mmorexa [IOK
TeIJI000MeHa MPU CMEIIMBAHUHT https://m.edsoo.ru/7f4181ce
XOJIOTHOU U ropsiueit BObI"

Pemenue 3agay o teme
16 "TemmooOMeH u TETUIOBOE Bubmorexa HHOK
" https://m.edsoo.ru/7f4181ce
paBHOBeCHE
JlaGopatopHas pabota "OnpezneneHue

17 KOJIM4YECTBA TCILJIOTHI, ITOJIYUYCHHOT'O BubnuoTeka ]_IOK
BOJIOH IpU TETIIO0OMEHE C HAarpeThIM https://m.edsoo.ru/7f4181ce
METaJUTMYECKUM ITUIHHAPOM"

18 [InaBnenue u oTBEpACBaHUE bubnunoreka LIOK




KpUCTAJTININYCCKUX BCHICCTB.
Yneanaﬂ TCIJIOTA ITJIaBJICHUA

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

Penrenue 3amau o reme "llinaBienne

bu6mmoreka [IOK
19 Y OTBEPJIEBAHUE KPUCTAIUINYECKHUX
" pA p https://m.edsoo.ru/7f4181ce
Tem
20 JlaboparopHas padota "Onpenenenue 1 Bu6munorexa [LIOK
YIEIbHOM TEIJIOTHI TUIaBJIEHUA Jiba" https://m.edsoo.ru/7f4181ce
VYpoxk-uccnenosanue "CpaBHeHHE
71 MPOLIECCOB ILJIABJICHUS | Bu6mmorexa [IOK
KPUCTAJUIMYECKUX TEI U Pa3MArYeHUs https://m.edsoo.ru/7f4181ce
IpY HarpeBaHuu aMop(dHbIX Ten"
” [TapooOpa3oBaHue 1 KOHIACHCALIUA. Bu6nmorexa [IOK
Hcnapenue https://m.edsoo.ru/7f4181ce
Kunenwue. Y nenpHas temnora
7 napooOpa3oBaHusl. 3aBUCUMOCTD Bu6nmorexa [IOK
TEeMIIEPaTypbl KUIIEHHUS OT https://m.edsoo.ru/7f4181ce
aTMoc(hepHOro JaBICHHUS
24 Penrenue 3a71ay4 110 TeMe Buoauorexa ]_[OK
"[TapooOpa3oBanue u KuMeHue" https://m.edsoo.ru/7f4181ce
VYpok-uccnenonanue "OObsicHEeHNE Ent LOK
25 3aBUCHUMOCTH TEMIIEPATYPbI KUIIEHUS 1 HOIoTCKA
" patyp https://m.edsoo.ru/7f4181ce
OT J1aBJICHUS
2% HacpImeHHbIil 1 HEHACHITIIEHHBINA bubnmorexa [IOK
nap. Bnaxxnocts Bo3nyxa https://m.edsoo.ru/7f4181ce
BraxxHocTh BO31lyXa U €€ U3MEepeHHue. Bt LOK
27 JlaGopatopHas pabora "OnpeznencHue 0.5 ubioTeka
patop vp et " https://m.edsoo.ru/7f4181ce
OTHOCHUTENILHOM BJIAXKHOCTU BO3/yXa
28 Pemenwne 3agad mo teme bubnnorexa [IOK




"BiraxxHocTs"

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

Pemenue 3amay u aHan3 CUTYyaIHid,

but6mmoreka [JOK

29 CBSI3aHHBIX C SBJICHUSIMH UCTIAPCHUS
P https://m.edsoo.ru/7f4181ce
1 KOHJICHCAILINHN
30 DHeprus TorMBa. Y IejbHas TEIioTa Bbubnmorexa [IIOK
Cropanus https://m.edsoo.ru/7f4181ce
31 [TpuHIMIIBI paOOTHI TEIIOBBIX Bu6mmorexa [IOK
JIBHATATENIEH https://m.edsoo.ru/7f4181ce
17 [TapoBas TypOuna. [IBurarens Bu6nnoreka LIOK
BHYTPEHHETO CTOpaHUS https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
33 KIIJI TenoBoro aBurareis
A g https://m.edsoo.ru/7f4181ce
34 Pemenue 3amau nmo teme "KII/] Bu6mmoreka ITOK
TEIJIOBOro aBurarens" https://m.edsoo.ru/7f4181ce
VYpok-koHpepenuus "Temnossie
35 JIBUTATENH U 3aIIUTa OKpYXKarolen Bubmiorexa IJOK
" https://m.edsoo.ru/7f4181ce
cpenbl
36 TemuioBble MOTEPU B TEIIIOCETAX bubmorexa IJOK
https://m.edsoo.ru/7f4181ce
3aKOH COXpaHEHUs U IIPEBPALLICHUS
37 SHEPTrUU B MEXaHUYECKUX U Bubmotexa [IOK
https://m.edsoo.ru/7f4181ce
TETJIOBBIX MPOIIeccax
[ToaroroBka K KOHTPOJIBHOK paboTe
13 mo Teme "TemIoBble SBICHHUS. Bu6nmorexa LIOK
W3menenue arperaTHeIX COCTOSHUM https://m.edsoo.ru/7f4181ce
BemiecTna"
39 KoHnTtponbHas pabora 1o teme bubnmoreka [IOK

"TeruioBble ABiaeHusA. I3MeHeHne

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




arperaTHbIX COCTOSIHUM BCH_IGCTBB."

OnekTpusanus tei. [[Ba pona

bubmnorexa LIOK

40
3apsaI0B https://m.edsoo.ru/7f4181ce
Ypok-uccnenosanue "MccnenoBanue i LIOK
41 CHoco00B pa3IMyYHbIX BELIECTB ubioTeka
P " - https://m.edsoo.ru/7f4181ce
Ha’JIEKTPU30BBIBATHCS
4 B3auMmozeiicTBue 3apsyKEHHBIX TEll. Bu6mmorexa [IOK
3akoH Kynona https://m.edsoo.ru/7f4181ce
DJIEKTPUUYECKOE TOJIE.
43 Hampsx€HHOCTB 3IEKTPUYECKOTO bubnuorexa LIOK
nons. [IpuHImn cynepno3uuuu https://m.edsoo.ru/7f4181ce
AIEKTPUUECKHUX MONeH
Hocurenu anexkrpuyeckux 3apsaos.
44 OnemeHTapHblii 3apsaa. CtpoeHne Bubmrorexa ITOK
https://m.edsoo.ru/7f4181ce
aToma
45 3aKOH COXpaHEHUS JIEKTPUUECKOTO Bu6moreka ITOK
3apsa https://m.edsoo.ru/7f4181ce
46 IIpoBOHUKH, TUIIICKTPUKU U bubnuorexa HOK
IIOJIYIIPOBOIHUKH https://m.edsoo.ru/7f4181ce
47 VYpok-koHpepeHuus "DaeKTpuzaus Bbubnnorexa [IOK
B [MOBCE/THEBHOU KU3HU" https://m.edsoo.ru/7f4181ce
43 Pemenue 3amaud nmo reme "3akoH Bbubnmoreka LIOK
COXpaHEHUs JIEKTPUIECKOTro 3apsaaa' https://m.edsoo.ru/7f4181ce
49 OnekTpuyeckuil Tok. ICTOUHMKH Bu6nmorexa [IOK
AJIEKTPUUYECKOTO TOKa https://m.edsoo.ru/7f4181ce
VYpoxk-uccinenosanue "Mccnenoanue
50 JIEUCTBUSA JICKTPUUECKOrO TOJIS Ha Bubmiorexa IIOK

MPOBOJHUKH U JUAJIEKTPUKHU"

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




bu6nmoreka [IOK

51 DJIEKTPUYECKHUI TOK B METajIax
p https://m.edsoo.ru/7f4181ce
5 DJIEKTPUYECKUI TOK B KHAKOCTAX U Bu6mmoreka LIOK
raszax https://m.edsoo.ru/7f4181ce
but6mmoreka [JOK
53 DNeKTpuyecKas 1enb
p H https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
54 Cwuita Toka. AMIiepMeT
PMETP https://m.edsoo.ru/7f4181ce
55 DIIEKTPUUYECKOE HAIPSKEHUE. Bu6mmoreka [{OK
BonbrmeTp https://m.edsoo.ru/7f4181ce
JlaGopatopnas pabota "C6opka u
56 UCIIBITAaHUE JIEKTPUUECKOU LIeTIH Buomorexa HOK
" https://m.edsoo.ru/7f4181ce
MOCTOSIHHOTO TOKa
3aBUCUMOCTb CHUJIBI TOKA OT it LOK
57 HanpspkeHus. 3akoH Oma st uoJmotTeka
P a https://m.edsoo.ru/7f4181ce
yJacTka Lenu
JlaGopaTopHas pabota
"HccnenqoBaHue 3aBUCUMOCTH CHIIBI
53 TOKa, MTPOTEKAIOLIEr0 Yepe3 Bu6mmoreka ITOK
pE3UCTOp, OT HANIPSKCHUS Ha https://m.edsoo.ru/7f4181ce
pPE3UCTOPE U COMPOTUBIICHUS
pesuctopa"
59 BHCKTpI/IquKOG COIIPOTHUBJICHHUE. Buoauorexa ]_[OK
Y iensHOE CONPOTUBIICHUE https://m.edsoo.ru/7f4181ce
JlaGopaTtopHast pabota "Onpenenenne
60 YAEIBHOTO COMPOTUBIICHHS Brbmrorexa [IOK
" https://m.edsoo.ru/7f4181ce
MPOBOJHUKA
61 Pemenwe 3agay mo TemMe bubnnoreka [JOK




"DNeKTpUUECcKOe COMPOTUBIICHHUE.
VY nenpHOE conpoTuBIIeHHE"

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

62 Pemenue 3aga4u no teme "3akon Oma" bubmmorexa LIOK
https://m.edsoo.ru/7f4181ce
63 [TocnenoBarensHOE U MapauieIbHOE Bu6munorexa LIOK
COEIMHEHUS IPOBOJHUKOB https://m.edsoo.ru/7f4181ce
JlabopaTtopHas padota "I[IpoBepka
64 MpaBuJjIa CIOXKEHUS HAMIPSKEHUHN TTPU Bu6mmoreka [{OK
[IOCJIEA0BATEIbHOM COEIMHEHUU JIBYX https://m.edsoo.ru/7f4181ce
pe3uctopoB”
Pemenue 3aga4d mo teme
65 "[TocnenoBarenbHOE U MapaIeIbHOE Bubmiorexa LJOK
" https://m.edsoo.ru/7f4181ce
COEIMHEHUS TIPOBOJHUKOB
JlaGopaTtopHas pabora "IIpoBepka
66 MpaBuja AJis CUJIbl TOKA MPU Bu6nmorexa [IOK
NapajuieIbHOM COEIUHEHUUN https://m.edsoo.ru/7f4181ce
pe3ucTopoB”
Pemenue 3a1a4y Ha IpUMEeHEeHNE G LOK
67 3akoHa OMa 11 pa3IndHoTro MOIHOTCKA
AP https://m.edsoo.ru/7f4181ce
COEIMHEHUS TIPOBOJHUKOB
OJ1C u BHYTpEeHHEE CONPOTUBJICHUE
68 HCTOYHMKA TOKA. 3akoH OMa i1 brbmiorexa [IOK
N https://m.edsoo.ru/7f4181ce
[IOJIHOM LIEITH
Pemenwne 3agau o teme "BJ1C,
69 BHYTPEHHEE COMPOTUBIICHUE Bu6mmorexa [IOK
HCTOYHMKA TOKa. 3akoH OMma 11 https://m.edsoo.ru/7f4181ce
IIOJIHOM Hemnu"
70 JlaboparopHas padota "OnpeneneHue Bu6moreka ITOK




OJ1C u BHYTPEHHETO COMPOTUBIICHUS
MCTOYHMKA TOKa"

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

bu6mmoreka [IOK
71 [IpaBuna Kupxroga
P pxrod https://m.edsoo.ru/7f4181ce
7 JlaGopaTtopHas padota "I[IpoBepka Bu6munorexa LIOK
npaBun Kupxroga" https://m.edsoo.ru/7f4181ce
Ypok-uccnenosanue "N3ydyenue i 10K
73 BOJIbT-aMIIEPHBIX XapaKTEPUCTUK HomoTeka
HenHHeﬁHHE SeMe IfTOB" p https://m.edsoo.ru/7f4181ce
74 Pabora QJICKTPUYCCKOT'O TOKA. Bbuoauorekxa HOK
MOIIHOCTB 3IEKTPUYECKOr0O TOKA https://m.edsoo.ru/7f4181ce
JlaGopaTtopHas pabota "Onpezenenue
75 paboThl U MOIITHOCTH AJIEKTPUIECKOTO Brbmiorexa IJOK
" https://m.edsoo.ru/7f4181ce
TOKa
3akon Jxoyns-Jlenna. [Torpedutenn
76 AJIEKTpUUYECKOro Toka. Kopotkoe Brbmrorexa [IOK
https://m.edsoo.ru/7f4181ce
3aMbIKaHUE
Ypok-koHpepermus "OObsICHEHNE U
77 MPUHLNIN ACHCTBUS JOMAITHUX brbmorexa LIOK
https://m.edsoo.ru/7f4181ce
AJIEKTPOHArPEBATEIbHBIX IPUOOPOB"
[ToaroroBka K KOHTPOJIBHOK paboTe
1o TeMe "DIIeKTPUUECKHE 3apsi/Ibl.
78 3apsKEHHbIE TeNla U UX bubmorexa LIOK
. . https://m.edsoo.ru/7f4181ce
B3auMoiecTBus. [locTOSHHBIN
AIEKTPUUECKUH TOK"
79 Konrponbnas padora o reme

"DnexTpuuecKue 3apsabl.
3apspKEHHbIE Tela U UX

bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce




B3auMonencTBus. I10CTOSIHHBIN
AJIEKTPUUYECKUN TOK"

IlocTostHHBIE MAarHUTHI. MarHuTHOE

80 noJjie 3eMJIH U €ro 3HaYECHUE I brbmorexa LIOK
https://m.edsoo.ru/7f4181ce
KU3HM Ha 3emIie
VYpok-uccnenopanue "N3yuenue
MAarHATHOTO TTIOJISI TIOCTOSTHHBIX
81 MarHuTOB NPU UX OOBETUHEHUU U brbmorexa LIOK
https://m.edsoo.ru/7f4181ce
pazaenennu. Buzyanuzanusa nosus
MTOCTOSTHHBIX MarHUTOB"
22 OnbIiT OpcTena. MaruutHoe nojie Bbubnnoreka [IOK
BIIEKTPUYECKOrO TOKA https://m.edsoo.ru/7f4181ce
OneiTr AMniepa. MarautHoe nosie 56 LIOK
83 KaTymku ¢ TokoM. [IpuMenenne uoJmotTeka
Y P https://m.edsoo.ru/7f4181ce
AJIEKTPOMATrHUTOB B TEXHUKE
%4 Cuna Amriepa u omnpezenenue eé bubmmoreka LIOK
HAIpaBIICHUSA https://m.edsoo.ru/7f4181ce
Pemenne 3amau mo teme "Cuna
85 Awmrepa u onpeziesieHuE eé Brbmrorexa IOK
" https://m.edsoo.ru/7f4181ce
HaIpaBJICHUS
DIIeKTPOABUTATEIb TIOCTOSTHHOTO
26 Toka. Mcrons3oBanue Bu6mmoreka LIOK
AJIEKTPOJIBUTATENICH B TEXHHUECKHUX https://m.edsoo.ru/7f4181ce
YCTPOMCTBAX U HA TPAHCIIOPTE
JlaGopaTtopHnas pabora "M3yueHnue
. but6mmoreka [IOK
87 JICUCTBUS MAarHUTHOTO TTOJIS Ha
" https://m.edsoo.ru/7f4181ce
MTPOBOJTHUK C TOKOM
88 Ypok-konpepenmus "IIpakTruueckoe Bu6mmorexa [{OK




MIPUMEHEHUE AJIEKTpOABUraTeen"

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

JlaGopaTtopHnast pabota

but6mmoreka [JOK

89 "KoHncTpynpoBaHnue u usyueHue
pPyup Y " https://m.edsoo.ru/7f4181ce
paboThI ANEKTPOIBUTATEINS
JlabopaTtopHas paborta "U3mepenue G [OK
90 KIII snextpoaBUrarenbHoi HooTeka
A "p A https://m.edsoo.ru/7f4181ce
YCTaHOBKHU
Oneitel @apanes. 3akoH uG LOK
91 AJIEKTPOMAarHUTHOW UHAYKIHH. MOJIMOTCKA
p Ay https://m.edsoo.ru/7f4181ce
IIpaBuio Jlenna
Ypok-uccnenosanue "HNccnegopanue
9 . bubmuoreka [JOK
M3MEHEHUH 3HAYeHUS U HATIPaBICHUS
" https://m.edsoo.ru/7f4181ce
WHIYKIIMOHHOTO TOKa
Pemenne 3amau mo teme "3aKkoH Bt LOK
93 AJIEKTPOMArHUTHOW UHAYKIIUH. HOIIHOTCKA
P " ke https://m.edsoo.ru/7f4181ce
IIpaBuno Jlenua
94 Dnexrporenepatop. CiocoOs! Bu6munorexa [LIOK
MOJTYYEHHUS DJIEKTPOIHEPTUA https://m.edsoo.ru/7f4181ce
Ypoxk-koHpepeHuus
"DNeKTpOCTaHIINU Ha
95 BO300HOBJISIEMBIX HCTOYHUKA BuGmmoreka LIOK
sHepruu. [IpobiaemMbl 3KOIOTHH. https://m.edsoo.ru/7f4181ce
TomMBHBIC 3JIEMEHTHI U
AIEKTPOMOOHITH"
[ToaroroBka K KOHTPOIBHOM paboTe
96 1o TeMe "DJIeKTPOMarHUTHbIE Bubmiorexa IJOK
" https://m.edsoo.ru/7f4181ce
SIBJICHHSI
97 Kontposnbnas pabota




"DNEeKTpOMarHuTHbHIC SIBJICHUS"

08 PabGoTa ¢ TekcTaMu o TeMe 1 bubmnorexa LIOK
"TemoBsie siBICHUS" https://m.edsoo.ru/7f4181ce
PaboTa ¢ TekcTamu 1o Teme

99 "JNIeKTpUUECKHUE 3apsIbl. | bubmuoreka [JOK
3apspKeHHbIE Tela U UX https://m.edsoo.ru/7f4181ce
B3auMoaerncTaue"

100 Pabora ¢ Tekctamu o Teme 1 bubmuorexka [JOK
"IlocTOSHHBIN AIEKTpUYECKUil TOK" https://m.edsoo.ru/7f4181ce

101 PaboTa ¢ TekcTamu 1o Teme 1 bubmuoreka [JOK
"MarauTHsbIe sBICHUS" https://m.edsoo.ru/7f4181ce

102 PaboTa ¢ TekcTamu 1o Teme 1 but6mmoreka [IOK
"OnexkTpoMarHuTHas MHIYyKIUs" https://m.edsoo.ru/7f4181ce

OBIIEE KOJIMYECTBO YACOB I10O
i 102 22.5

ITPOTPAMME




9 KJIACC

Koam4ecTBo 4acoB JJIEKTPOHHBIE
ara uudposbie
Ne i/ Tema ypoka A bp
Beero Kourpoibubie | IlpakTuueckn u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI e padoThI pecypchl
Mexanunueckoe nBukeHue. MarepuanbHas Bu6uoreka [OK
1 To4ka. CriocoObl ONMCaHus 1 https://m.edsoo.ru/
MEXaHUYECKOTO IBUKECHUS 7f41a4a6
) Cucrema orcyera. OTHOCHTEIIEHOCTh ! bubmorexa [IOK
MEXaHHUYIECKOTO JBUKCHHS https://m.edsoo.ru/
7f41a4a6
3 BekTopHbIe BETMUUHBI, OTIEPAIIH C ! bubimorexa LIOK
BEKTOPaMH, IPOCKIIUH BEKTOPOB https:/m.edsoo.ru/
7f41a4a6
4 Pannyc-BekTop MatepUalibHONM TOUYKH, 1 bub6mmoreka [IOK
nepeMenieHre Ha TIOCKOCTH https://m.edsoo.ru/
7f41a4a6
PaBHOMEpHOE TIPAMOJIMHENHOE IBUKEHUE Bubimoreka LIOK
5 Pemenue 3amau no treme "PaBHOMepHOE 1 https://m.edsoo.ru/
MPSMOJIMHEMHOE IBUKECHUE 7f41ad4a6
HepaBnoMepHO€E NPAMOIMHENHOE Bu6mnoreka LIOK
6 nBikeHue. CpeHsss 1 MTHOBEHHAs | https://m.edsoo.ru/
CKOpOCTb T€JIa [P HEPABHOMEPHOM 7f41a4a6
JIBIDKCHUH
bubmuoreka [JOK
7 Bxoaxnasi koHTpoJsibHasi paboTa 1 1

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




JlaGopaTopHas pabota "Onpezaenenue
CpeIHel CKOPOCTH CKOJIBKEHUs OpycKa

bu6mmoreka [JOK
https://m.edsoo.ru/

CKOPOCTH, MMPOUEHHOTO MyTH U
nepeMenieHus! 1Jisl IPSIMOJIUHEHHOTO

8
WIN JIBMYKEHHS MIApHKA 110 HAKJIOHHOM 1f41a4a6
MJIOCKOCTH"

9 PaBHOYCKOpEHHOE NPAMOJIUHENHOE brbmiorexa LIOK
nBwKeHHe. Y CKopeHue https://m.edsoo.ru/

7t41a4a6

CKOpOCTB PaBHOYCKOPCHHOTO Bubnuoreka ]_[OK

10 MPSMOJIMHEHHOTO BYOKEHMS. ['paduk https://m.edsoo.ru/
CKOPOCTH 7f41a4a6
Pemenue 3amay mo reme "CkopocTh bubmmoreka [JOK

11 PaBHOYCKOPEHHOTO MPAMOJUHEITHOTO https://m.edsoo.ru/
IBHKeHUA" 7f41a4a6

1 [lepemenienne pu PaBHOYCKOPEHHOM Bubanorexa LIOK
MPSIMOJIMHEHOM JIBHKEHHUH https://m.edsoo.n/

7f41a4a6

JlaboparopHas pabota "Onpenenenue Bu6mmorexa LIOK

13 YCKOpPEHHS TeJa IMPU PaBHOYCKOPEHHOM https://m.edsoo.ru/
JIBYDKEHUU 110 HAKJIOHHOM TIOCKOCTH" 7f41a4a6
Pewenue 3anau no reme "llepemenienue bubnuorexa [JOK

14 IIPY PABHOYCKOPEHHOM IPSMOJIUHEUHOM https://m.edsoo.ru/
JIBUKEHUN" 7f41a4a6
JlaGopaTtopHas pabota "HccnenoBanue bu6mmoreka [JOK

15 3aBUCUMOCTH IIyTH OT BPEMEHHU IpU https://m.edsoo.ru/
PaBHOYCKOPEHHOM JIBMKEHHH 0€3 1f41a4a6
HaYyaJIbHOU CKOpPOCTH"

16 ['padmyeckas HHTEpIpETALIUS YCKOPEHUS,

bu6mmoreka [JOK

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




JBHOXKCHUA

Pemenue 3anau no reme "I'paduueckas
HHTEpIpPETALNS YCKOPEHUS, CKOPOCTH,

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

17
MIPOMIEHHOTO ITyTH U TIEPEMEILCHUS IS 7f41a4a6
MPSIMOJIMHEMHOTO JIBYKCHUS "
VYckopenue cBo0oaHoro naaenus. OnbiThl bubuorexa IIOK
18 Canies https://m.edsoo.ru/
7f41a4a6
19 Penrenue 3amau mo teme "YckopeHue bubmorexa [IOK
CBOGOJIHOTO ManeHus" https://m.edsoo.ru/
7f41a4a6
20 JIBrkeHue Tea, OPOIIEHHOrO MO YIIIOM bu6miorexa LHOK
K TOPH30HTY https://m.edsoo.ru/
7t41a4a6
91 Pemenue 3amau no teme "J[Bukenue Tena, bubmoreka LOK
OpPOIIEHHOTO MO/ YIJIOM K FOPH30HTY" https://m.edsoo.ru/
7t41a4a6
JlaGopatopHas pabota "HccnenoBanue Bu6moreka LIOK
22 JBUKEHHSI TeJla, OPOIIEHHOTO O] YIJIOM https://m.edsoo.ru/
K TOpU30OHTY" 7f41a4a6
Pemenue 3amau o reme " JIBrmkeHue moa Bu6nuorexa [{OK
23 JIEHCTBUEM YCKOPEHHUsI CBOOOTHOTO https://m.edsoo.ru/
naJeHus" 7fA1a4a6
bubmuoreka [JOK
24 JIBr>KeHUE MO OKPYKHOCTH https://m.edsoo.ru/
7f41a4a6
55 JIuHeiHas v yriioBasi CKOPOCTb, IIEPHO.T U butmmoreka IIOK

qacToTa

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




CKOpOCTh U YyCKOpPEHHE MPU IBHKEHUU TI0

bu6mmoreka [JOK

26 )
OKPY’KHOCTH https://m.edsoo.ru/
7t41a4a6
7 Pemenue 3amay mo teMe " [IBrxKeHuE 110 bubmuorexa [IOK
OKpYKHOCTH" https://m.edsoo.ru/
7t41a4a6
VYpok-koupepenius "Pacrno3HaBanue u Bu6mmorexa LJOK
28 pUOIKEHHOE OMTUCAHKUE PA3THUHBIX https://m.edsoo.ru/
BUIOB MEXaHUYECKOTO IBUKECHUS" 7f41a4a6
[ToaroroBka Kk KOHTPOJIBHOH paboTe MO Bubimoreka LIOK
29 TeMe "MexaHM4eCcKO€e IBHKEHUE U https://m.edsoo.ru/
CIIOCOOBI €0 onrcanus" 7f41a4a6
KonTponbHas paboTa 1o teme Bu6mmoreka LIOK
30 "MexaHn4YeCcKOe IBMKCHUE U CIIOCOOBI €0 https://m.edsoo.ru/
ornucanus" 7f41a4a6
bu6mmoreka [IOK
31 ITepBrIii 3ak0H HproTOHA. BEKTOpP CHIIbI https://m.edsoo.ru/
7f41a4a6
1 Bropoii 3akon HeroToHa. bubmorexa [IOK
PaBHOIEICTBYOLIAs CHIIA https://m.edsoo.ru/
7t41a4a6
Tperuii 3akoH Hertorona. Cynepro3umus Bubmmorexa [IOK
33 CHUII https://m.edsoo.ru/
7t41a4a6
bu6mmoreka [JOK
34 Cuia ynpyroctu. 3akoH ['yka https://m.edsoo.ru/
7t41a4a6
15 Pemenue 3amau no teme "Cuia bubmorexa [IOK

ynpyroctu"

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




JlaboparopHas pabota "MccnenoBanue
3aBHCUMOCTH CUJIbI YIIPYTOCTH,

bu6mmoreka [JOK
https://m.edsoo.ru/

36
BO3HUKAIOLLEH B IIPYKUHE, OT CTENIEHU 7f41a4a6
nedopmaiuu npyKuHbI"
bu6mmoreka [JOK
37 Cuna tpenus. KoapduuneHt tpenus hitps://m.edsoo.ru/
7f41a4a6
13 JlaGopaTtopHas pabota "Onpezaenenue bubmnorexka LIOK
Kod(pUIIUEHTa TPEHHSI CKOTbXEeHUS" https://m.edsoo.ru/
7f41a4a6
JlaboparopHas pabota "MccnenoBanue Bu6mmoreka [JOK
39 3aBHCHUMOCTH CHJIBI TPEHUS CKOJIbKECHHUS https://m.edsoo.ru/
OT CHJIbI HOPMAJIbHOTO JABJICHUS" 7f41a4a6
40 JIBM>KEHHE T IO OKPYKHOCTH 0] bu6morexa IIOK
JEeNCTBUEM HECKOJIBKHX CHII https://m.edsoo.ru/
7f41a4a6
3akoH bepHyinu u noxbEMHas cuia bub6nuorexa LIOK
41 KpbLIa https://m.edsoo.ru/
7f41a4a6
Ypok-konpepennus "CoBpeMeHHbIE Bu6moreka IIOK
JeTaTeIbHbIE aNaparkl, Cy/1a Ha https://m.edsoo.ru/
42 MOJIBOJAHBIX KPBIIbIX, aHTUKPLUIO Ha 7f41a4a6
CKOPOCTHBIX aBTOMOOWISIX. JIBM>KEeHNE
noe3J1a Ha MarHUTHOM MoAyIke"
Cuna TSHKECTH M 3aKOH BCEMHPHOTO bubmorexa [[OK
43 TSTOTEHHUS https://m.edsoo.ru/
7f41a4a6
44 JIBU>KEHHE Tel BOKPYT I'PaBUTALMOHHOIO

LOCHTpaA. HepBaﬂ KOCMHUYCCKasA CKOPOCTh

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




7f41a4a6

bubmuoreka [JOK

45 HesecoMocTs u neperpysku hitps://m.edsoo.ru/
7f41a4a6
46 PaBHOBecHe MaTepHAIbHOM TOUKH. butmmoreka IIOK
AGCOITIOTHO TBEP/IOE TENO https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [IOK
47 MowmenT cuibl. [IpaBuino MomeHTOB https://m.edsoo.ru/
7f41a4a6
48 Vpoxk-uccienosanue "OnpeneneHue bu6miorexa LHOK
LIEHTPA TAKECTU PA3ITUUYHBIX Ten" l;tftflS:Z mé.edsoo.m/
ada
Hmnynec Tena. i3sMeHeHne nmiybea. Bubimoreka LIOK
49 Hmnynbe cuiibl. YIIpyroe U HEyInpyroe https://m.edsoo.ru/
B3aUMO/ICHCTBHE 7f41a4a6
50 3aKOHBI M3MEHEHHS ¥ COXPAHEHUS butmorexa LHOK
. . .
MMITYJIbCa h7—p—;t4 lsaZ :é eds00.ru/
bu6mmoreka [JOK
51 PeaxTuBHOE IBHOKEHHE https://m.edsoo.ru/
7f41a4a6
Pemenue 3ana4 no teme "3akoH Bu6nuoreka LIOK
52 COXpaHEHUs UMITyJibca. PeakTuBHOE https://m.edsoo.ru/
JIBUKeHue" 7f41a4a6
bu6mmoreka [IOK
53 Mexanndeckas paboTa ¥ MOIIHOCTh https://m.edsoo.ru/
7f41a4a6
54 PaboTa cuiibl TSHKECTH, CHITBI YIIPYTOCTH M

CHJIbI TPCHU S

bu6mmoreka [IOK




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

JlaGopatopHas pabota "OnpezneneHue
paloThI CUJIBI TPEHUS IPU PABHOMEPHOM

bu6mmoreka [JOK
https://m.edsoo.ru/

55
JBHKEHUH TeJjla 110 TOPU30HTAIBHON 7f41a4a6
MIOBEPXHOCTH"
bubmuoreka [JOK
56 CBsi3b dHEpruu 1 paboThL https://m.edsoo.ru/
7f41a4a6
JlabopaTtopHas pabota "Ornpezenenue bubnuorexa IIOK
57 paboThI CHITBI YIIPYTOCTH TIPU MOABEME https://m.edsoo.ru/
rpy3a C HCIIOJIb30BAHUEM HEIOIBHIKHOTO 7f41a4a6
Y TIOJIBUKHOTO OJIOKOB"
bubmuoreka [JOK
58 HoTeHimanbHas SHEPrs https://m.edsoo.ru/
7f41a4a6
5 Kunernueckas sueprus. Teopema o Bubmmorexa [IOK
N https://m.edsoo.ru/
KHHETUICCKOU dHEPTUU
p 7f41ada6
60 3aKOH U3MEHEHHS U COXPAHCHUS Bubmmorexa [IOK
N https://m.edsoo.ru/
MEXaHUYECKON IHEPTUHr
P 7f41a4a6
Pemenue 3amad mo reme "3aKoHbBI bubmmoreka LIOK
61 W3MEHEHUS U COXPAaHEHUS MEXaHUYECKOM https://m.edsoo.ru/
sHeprun” 7f41a4a6
[ToaroroBka K KOHTPOIBHON paboOTE 1O bu6muoreka [JOK
62 teMe "B3aumoeiicTBue Tell. 3aKOHBI https://m.edsoo.ru/

coxpaHeHus"

7f41a4a6




KonTponbhas pabota no teme

bu6mmoreka [JOK

63 "BzaumopeiicTBre Tea. 3aKOHBI https://m.edsoo.ru/
coxpaHeHus" 7f41a4a6
KonebatenbHoe npukenue. OCHOBHBIE Bu6mmoreka [JOK

64 XapaKTEPUCTHKH KOJIEOaHUI: TIEPHO, https://m.edsoo.ru/
4acToTa, aMIUIUTy1a 7f41a4a6
MaremaTH4eCKUi U NPYKUHHBIN Bubsmorexa LIOK
MasaTHuku. JlaboparopHas pabota https://m.edsoo.ru/

65 "HccenenoBanue 3aBUCMMOCTH IIEPUOJIA 0.5 7f41a4a6
KoJIeOaHMil Tpy3a HA HUTHU OT JIJTUHBI
HUTH"

JlabopatopHas pabota "HccnenoBanue Bu6moreka LIOK

66 3aBUCUMOCTH TIEpHOJIa KOIeOaHmit 1 https://m.edsoo.ru/
IPYKUHHOTO MasiTHUKA OT Macchl rpy3a" 7f41a4a6

bubmuoreka [JOK

67 ["apMonnyeckue KomedaHus https://m.edsoo.ru/

7f41a4a6

68 JlaboparopHas padoTa "M3mepeHue ! bubmorexa [IOK
YCKOPEHHMSI CBOOOTHOTO MaieHNS" https:/m.edsoo.ru/

7f41a4a6

69 3aryxaromue Konebanus. BerHy)1eHHbIE Bubmmorexa [OK
xoneGanus. Pe3onanc https://m.edsoo.ru/

7f41a4a6

20 IIpeBpalenne SHEPTHH IPU bubmorexa [IOK
KOJIe0aTEeIbHOM JIBIKEHUU https://m.edsoo.ru/

7f41a4a6

71 VYpoxk-uccnenosanue "[Ipoepka 1

HE3aBUCUMOCTH II€pHUOaa KoJIeOaHHH
I'py3a, HOABCHICHHOT'O K JICHTC, OT MaCChI

bu6mmoreka [JOK

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




rpy3a"

MexaHandecKre BOJHBI: IpOAOJBbHBIC U

bu6mmoreka [IOK

72 )
TonepedHbIe https://m.edsoo.ru/
7f41a4a6
73 CBolicTBa MeXaHUYECKUX BOJH. [[1Ha bubmorexa [IOK
BOJIHBI 1 CKOPOCTB €€ paclpOCTpaHEHUs https://m.edsoo.ru/
7f41a4a6
VYpoxk-uccnenosanue "Habmronenme Bu6uoreka [JOK
74 uHTephEpeHITUN U TUPPAKITUN BOITH HA https://m.edsoo.ru/
MOBEPXHOCTH BOJIBI" 7f41a4a6
Ypok-koHpepeHmnus "MexaHudeckue Bu6smoreka [JOK
75 BOJIHBI B TBEpIOM Tetie. CeiCMUYeCKHe https://m.edsoo.ru/
BOJIHBI" 7f41a4a6
76 3ByK. PactipocTpanenue u oTpakeHue bubimorexa [LIOK
3ByKa https://m.edsoo.ru/
7f41a4a6
but6mmoreka [IOK
77 Pemenue 3anau o reme "3ByK" https://m.edsoo.ru/
7f41a4a6
Ypok-uccienoBanue Bu6uoreka [OK
73 "DKCIEPUMEHTAIBHOE OIPEICTICHUE https://m.edsoo.ru/
TPaHUIl YaCTOTHI CIBIIIMMBIX 3BYKOBBIX 7f41a4a6
KoseOaHuit"
7 'POMKOCTb 3ByKa H BHICOTA TOHA. bubmorexa [IOK
AKyCTHYECKHUI Pe30HaHC. https:/m.edsoo.ru/
7f41a4a6
20 VYpoxk-uccnenoanue "Habmronenue u bubnnorexa LIOK

00BsICHEHHE aKyCTUYECKOTo pe3oHaHca"

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




Wndpas3syk u ynpTpa3Byk. Kondepenmus Bu6uoreka [JOK
81 "HMcnonb30BaHue ynbTpa3sByKa B https://m.edsoo.ru/
COBPEMEHHBIX TEXHOJIOTHSX" 7f41a4a6
% DIeKTPOMATrHUTHOE TI0NIE 1 bubnnoreka [IOK
3JIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [JOK
83 CBolicTBa DJIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/
7f41a4a6
Ypok-konpepenmus "[lkana Bu6muorexa [JOK
3JIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue https://m.edsoo.ru/
84 AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM 7f41a4a6
cBs3u. Paguonokauus. Kocmuueckas
CBsI3b "
g5 Pemienue 3a1a4 Ha ONpeieieHHe JaCTOTHI bub6muorexa [JOK
Y JUTMHBI 3JIEKTPOMATHUTHOM BOJIHEI https://m.edsoo.ru/
7f41a4a6
26 DJeKTpoOMarHuTHasi Ipupoja CBeTa. bubmmoreka LIOK
CKOpOCTh CBeTa https://m.edsoo.ru/
7f41a4a6
%7 BoJIHOBBIE CBOWCTBA CBETa: bubmmorexa [HOK
uaTepdepeniust n audpaKis https://m.edsoo.ru/
7f41a4a6
23 JIydeBas Mmozenb cBETa U TEOMETPUYECKAs bubmorexa LIOK
onTuka. MlcrouHuku cBera https://m.edsoo.ru/
7f41a4a6
% [IpsiMONMHEHOE pacTIPOCTPAHEHHE CBETA. bub6nnoreka [IOK

3armenus ConHua u JIyHsl

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




3aKoH OTpa’XCHUA CBCTA. ITnockoe

bu6mmoreka [JOK

90 3epKaio I;‘;tflsazggrgedsoo.m/
o1 [TocTpoeHme n300paKeHHMIA, but6mmoreka [IOK
cOpMHUPOBAHHBIX 3EPKATIOM https://m.edsoo.ru/
7f41a4a6
9 [IpenomiieHne cBeTa. 3aKOH MPETOMIICHHSI EH6J'IHOTeKa LOK
ceera. [1oJIHOE OTpakeHHE CBETA. https://m.edsoo.ru/
7f41a4a6
JlaboparopHas pabota "HccnenoBanue Bu6morexa [{OK
93 3aBUCHMOCTH yTJIa IIPEIOMIIEHHUS OT yIJia https://m.edsoo.ru/
MaJICHUS CBETOBOTO JTyya Ha TPAHUIIC 7f41a4a6
«BO3yX-CTEKIIO»"
o4 Ypok-ucciaenoBanue "AHanu3 u bu6morexa IIOK
0OBACHEHHE ONTHYECKOrO MUpPaKa" https://m.edsoo.rw/
7f41a4a6
Ypok-koHpepennus "Vcnons3oBaHue Bu6morexa [{OK
95 IIOJIHOTO BHYTPEHHETO OTPAKEHUS: https://m.edsoo.ru/
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBA3L" 7f41a4a6
bu6mmoreka [JOK
96 JIvH3a, X0 y4en B IUH3E https://m.edsoo.ru/
7f41a4a6
bu6mmoreka [JOK
97 ®opmyJia TOHKOU JIMH3bI https://m.edsoo.ru/
7f41a4a6
JlaboparopHas pabota "Onpenenenue Bu6mmorexa LIOK
98 (OKYCHOTO PacCTOSTHHSI U OTITUYECKOM https://m.edsoo.ru/
CHJIBI cOOMparoiel TMH3bI" 7f41a4a6
99 [TonyueHnue n300pakeHUI ¢ ITOMOIIIBIO

bubmuoreka [{OK




cobuparoiel 1 pacCeUBaIOIIEH JTNH3

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

Ypok-koupepennus "IIpuHIN qeicTBHS

bu6mmoreka [JOK

100 ONTUYECKUX MPUOOPOB (MUKPOCKOTI, https://m.edsoo.ru/
Tenecko, (oroarmapar)" 7f41a4a6
101 I'na3 kak ontuyeckas cucrema. BHGJ'IHOTeKa HOK
binu3opykocTh U JalIbHO30PKOCTh hitps://m.edsoo.ru/
7f41a4a6
Pasnosxenue 6enoro cBera B CIIEKTP. bubmuoreka [JOK
102 Oneitel HetoToHa. CroxeHue https://m.edsoo.ru/
CIIEKTpaJIbHBIX LIBETOB. /{ucnepcus ceera 1f41a4a6
Ypok-npaktukym "HabOmonenne u Bu6moreka [IOK
103 00BSICHEHHE OIBITOB IO PA3I0KEHHUIO https://m.edsoo.ru/
Oenoro ceera B criekTp. [lomyueHue 7f41a4a6
Oenoro mBeTa Mpu CI0KEHUU IIBETOB"
104 OmneiTel Peszepdopaa v mnanerapHas ngj;‘;fg;?g}
MOJEJIb aToOMa 754 15.1 4a 6 *
IToctynatel bopa. Mozaens atoma bopa. bu6mmoreka [JOK
105 Hcnyckanue u MoriomneHue cBera https://m.edsoo.ru/
aTOMOM. 1f41a4a6
bu6mmoreka [JOK
106 KBanTsl. JIuHeHUaThIe CIIEKTPHI https://m.edsoo.ru/
7f41a4a6
Ypoxk-npaktukym "HaGmonenue bubnuoreka [IOK
107 CIUIOIIHBIX U JINHENYATBIX CIIEKTPOB https://m.edsoo.ru/
U3JIy4EeHUs U UCITyCcKaHus" 1f41a4a6
108 PannoaktuBHOCTh. Anb(a-, OeTa- u

raMma-usIy4CHuA

bu6mmoreka [JOK
https://m.edsoo.ru/




7f41a4a6

Crpoenue atomHoro siapa. Hyknonnas

bu6mmoreka [IOK

109 )
MOJIeJTb ATOMHOTO sIpa 1;?413182{ m6.edsoo.m/
aaal
bu6mmoreka [IOK
110 PannoaktrBHbIE NIpeBpamieHus. M3oTonsl https://m.edsoo.ru/
7t41a4a6
bu6mmoreka [IOK
111 ITepuos momypacnaza https://m.edsoo.ru/
7t41a4a6
Ypok-koubepenrus "JleiictBue Bu6muorexa [JOK
112 PaJMOaKTUBHBIX U3TyYCHHUH HA KUBBIC https://m.edsoo.ru/
OpraHu3Mbl. 3aluTa OT PAAUOAKTUBHOTO 7f41a4a6
n3ny4eHus"
13 SnepHble peakiu. 3aKOHBI COXPAHECHUS Bubmmorexa [OK
3apsIIOBOTO U MACCOBOTO YHCEI }71?4 iﬁ ;rgedsoo.ru/
114 DHeprus CBSI3U aTOMHBIX sijiep. CBsA3b Bubmmorexa [OK
MacChl ¥ SHEPTUH h7—13—?4 iﬁ ;rgedsoo.ru/
115 Pemenue 3anau no teme "Snepuoie bu6morexa IIOK
peakiuy. DHeprus ca3u” l;tfthS:Z ngdsoo-m/
ada
116 Peakuuu cuHTe3a U IEJICHUS SIIEP. bub6nunorexa LIOK
% https://m.edsoo.ru/
" Connna u 38€3
crounuku dHepruu CosHIa U 3BE3 ] TP
Ypox-koudepenuus "SnepHas bubmuoreka [JOK
117 HHEPreTHKa. DKOJIOTUIECKUE TPOOIEMBI https://m.edsoo.ru/

AJIEPHON SHEPTEeTUKH"

7f41a4a6




[ToaroroBka K KOHTPOJIBHON padoTe 1O Bu6morexa 1IOK
118 teme "Konebanus u BosHbl. CBETOBBIE U https://m.edsoo.ru/
KBaHTOBBIE SIBICHUS" 7f41a4a6
KoHnTtponbHas pabota 1o teme Bu6uoreka [OK
119 "Konebanus u BosHbl. CBETOBBIE U https://m.edsoo.ru/
KBaHTOBBIE SIBJICHHS" 7f41a4a6
120 Pemienune pacyeTHbIX MO TEME bubmmnoreka [IOK
"MexaHM4eCKOe IBHKEHHE" https://m.edsoo.ru/
7f41a4a6
121 Peuienue pacyeTHbIX ¥ KaYECTBEHHBIX bub6nnoreka [IOK
3azay no teme "B3aumopeiictBue ten" https://m.edsoo.ru/
7f41a4a6
Pemenne pacueTHbIX M KaU€CTBEHHBIX Bu6uoreka [JOK
122 3a[a4 110 TeMe "3aKOHBI COXPaHECHHUS https:/m.edsoo.ru/
SHEpPruu U uMIryJbca' 7f41a4a6
123 JlaGopaTtopHbie paGoTHI 110 TEME BuGmorexa [IOK
"MexaHM4eCKOe JIBHKEHHE" https:/m.edsoo.ru/
7f41a4a6
124 JlabopatopHblie pabOTHI IO TEME bubmorexa [IOK
"Bsaumoneiicraue Ten" https://m.edsoo.ru/
7f41a4a6
15 JlaGopaTtopHble paboTHI 110 TEMe bub6nnoreka [IOK
"[IpocThle MEXaHU3MBI" https://m.edsoo.ru/
7f41a4a6
126 Pemienune pacyeTHbIX M Ka4€CTBEHHBIX bub6nnoreka [IOK
3a7a4 1o Teme "TeruoBsie mporecch” https:/m.edsoo.ru/
7f41a4a6
127 Pemenne pacueTHBIX ¥ Ka4€CTBEHHBIX

3aga4 mno reMme "BiaaxxsocTs"

bu6mmoreka [JOK
https://m.edsoo.ru/




7f41a4a6

Perenue PaCUYCTHBIX U KAYCCTBCHHBIX

bu6mmoreka [IOK

128 3aga4d no teme "KIIJ] TerumoBeIx 1 https://m.edsoo.ru/
nsuraresiei” 7f41a4a6
Pemenne pacueTHBIX U Kaue€CTBEHHBIX bubnuoreka [IOK
129 3a7a4 110 TeMe "3aKOHBI IIOCTOSHHOT'O 1 https://m.edsoo.ru/
TOKa" 7f41a4a6
130 Pemenne pacdeTHBIX M Ka4eCTBEHHBIX ! bubnuorexa LIOK
3agay o teme "KI1J] anexTpoycTaHoBOK" https://m.edsoo.ru/
7f41a4a6
131 JIabopaTopHbie pabOTHI 10 TeMe "3aKOHbBI ! bu6auorexa [IOK
HOCTOSHHOTO TOKa" https://m.edsoo.ru/
7f41a4a6
132 JlaGopatopHbie pabOTHI IO TEME . bubauorexa [IOK
"CBeTOBBIC IBJICHUS" https://m.edsoo.ru/
7f41a4a6
133 PaGora ¢ TekcTamH 110 TeMe ""3aKOHBI 1 bubnnoreka LIOK
COXpaHCHHS B MeXaHUKe" https://m.edsoo.ru/
7f41a4a6
PaGota ¢ Tekctamu no teme "KoneGauus u bub6nmoreka [IOK
134 BOTHLL" 1 https://m.edsoo.ru/
7f41a4a6
135 Pa6ora ¢ Tekctamu 1o TeMe "CBeTOBbIE . bubnunorexa LIOK
siBieHus" https://m.edsoo.ru/
7f41a4a6
136 Pa0ora ¢ Tekctamu no teme "KBanrtoBsas u 1 bubanorexa [IOK
snepHas pusuxa" l;tft;)lséggrgedsoo.m/
OBUIEE KOJIMYECTBO YACOB I10 136 24.5
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YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOANYECKHUE MATEPHUAJIbBI UIAA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
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